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I[TEPEIMOBA

3aNpoIOHOBAHMII YBa3i YMTAdiB IMPAKTUKYM PO3paxoBaHMI Ha
HOI/IMOIeHHS BUBYEHHS JIEKLITHOTO KYPCY 1 HaOyTTs HaBUYOK eKcC-
HepyMeHTaIbHIX JOCTiKeHb. B HboMy npefcTaB/eHi 3aBjaHHs, SAKi
CIIpUATUMYTb (POPMYBAHHIO Y CTYAEHTIB yABJIEeHDb 10f0 ¢isiomoro-
6ioxiMiYHUX IpoLieciB, 110 BifOYBAIOTbCA y POC/INHAX, @ TAKOXK MOX-
NMBOCTI iX perynsuii 30BHILIHIMU (aKTOpaMu Ta BMOTUBOBAHUMU
miamu. BipoBasi>keHa HaMu cucTeMa IIPOBEJieHHA MajIoro MPaKTUKY-
MY I03BOJISIE CTY/ieHTaM OBOJIOAITY OCHOBHMMU MeTofamu ¢itodisi-
o710Tii, IpMBYaE iX 10 BIYMIMBOTO aHAJi3y Oflep>KaHUX pe3y/IbTaTiB,
BMiHHA CTaBUTH 3aBJAHHA Ta 3HAXOAWUTH IIIAXY iX BUPIIIEHHA.

ITpakTUKyM CKIafia€ThcA 3 8 po3piniB: ¢isionoris pocaMHHOI KiTi-
TVHU, BOTHUI PeXXUM, POTOCUHTE3, AUXAHH:A, KOPeHeBe KUBJICHHS,
CTINIKICTb POCINH [0 HecHpUATIMBUX (PaKTOPIB cepemoBuIa, picT i
PO3BUTOK pociuH, itobioTexHonoris. 3anATTaA 3 pospainy 1 «Pisiono-
Tifl POCIMHHOI KITITMHM» JAIOTh MOXK/IMBICTD HOCTIPKYBaTH QYHKIIiT
K/TITMHHUX MeMOpaH, B’A3KiCTb UTOIIa3MI, BECTU CIIOCTEPEKEHH
SIBUII TTA3MOJTI3Y 1 eTIa3MOJIi3y, BUBYaTH (i3iooriyni peakiiil, 1o
Bif6yBarOThCs B pOCIMHHII KTiTHHI 32 [il HecnpuATINBIUX HaKTOPiB
noBKi/A. Posgin 2 «BomHuil pexXxuM pocnuH» posIAfaE NUTAaHHA,
IIPUCBAYEH] NOCIJPKEHHIO 3HaUeHHs BOAM B KUTTENIANIBHOCTI poOC-
JIVH, TIPOLeCiB HafIXOMKEeHHA BOAU B POC/IMHY, CIOCTEPEKEHHAM 32
TpaHcmipanieo y pociuH. Posgin 3 «®oTocMHTe3» OCHOBHY yBary
30Cepe/pKy€e Ha BUBUYEHHI XiMiuHOI 6yoBM Ta BlacTMBOCTEN (HOTO-
CUHTE3YIUMX MirMEHTIiB POC/IVH, BU3HAYE€HHI aKTVBHOCTI JEAKUX
¢depMmeHTiB POTOCHHTE3y, METOIB OLIIHKM iIHTEHCUBHOCTI POTOCUH-
Te3y Ha3eMHMX Ta BOJHUX POCIIMH. Y po3zini 4 «[JMXaHHA» NOJAK0Th-
s amaparypHi Ta 6i0XiMiYHI MeTOAV BUBYEHHS [UIXaHHS POC/INH, a
TaKOXX KaTa/liTU4Hi cucTeMU ANXaHHA. Y posfini 5 «KopeHese XuB-
JIeHHA pOC/IVH» 3BE€PTAETbCS YBara Ha MUTAHH: i METOU BUBYEHHS
KOPEHeBOi CUCTeMU, BUSHAUYEHH: CK/Ia/ly 30/IM POCIMH Ta BCTAaHOB-
TMIOETHCS PyHKIIOHAbHE 3HAYeHH S HallBXX/IMBIIINX MaKpO- Ta Mi-
KpoesieMeHTIB. Y po3gini 6 «CriiiKicTb poc/IMH» yBara 3ocepefkeHa
Ha OCHOBHMX TUIIaX Pe3MCTEHTHOCTI POC/INH, a caMe: TOCYXO0- Ta >Ka-
POCTIMKOCTI, X0/IO[[0- Ta MOPO30CTIIKOCTi, CONECTINIKOCTI, Ta30CTili-
kocTi. Po3pin 7 «PicT i pO3BUTOK POC/IMH» MA€ Y CBOEMY CK/Iafii TEMI
IS 3aKPIlIEHHs] HABMYOK II0 BUBYEHHIO iTOrOPMOHIB Ta IX y4acTi
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Y POCTOBMX pyXax pocnyH. Y pospini 8 «PirobioTexHomnoris» mopa-
I0TbCSI OCHOBHI BiJOMOCTI /11 3aCBOEHHA METOAY KY/IbTYpy TKaHUH,
SAKNI Ja€ MOXK/IMBICTDb pereHepyBaTy POCIVHY 3 OKpeMoi KIITUHY 4K
TPy KJIiTUH.

Omnmucani 3aHATTA B OCHOBHOMY D€asli3yl0ThCA 3a OfHY Iapy, Ofi-
HaK 1HKO/IM JOCTIif 3aK/IaJJal0Th HAa OJHOMY 3aHATTI, a CIIOCTEPEXKEH-
HA NIPOBOJATDH MiJ Yyac HacTynHux. Ile, sokpema, mpUTaMaHHe A
posminiB «Pict i posBuTok pocnmu», «DitobioTexHomoris». Binpir
TPYAOMICTKI 3aBJJaHHs, Ha BUKOHAHHA AKUX HeoOXigHO 6araro 4acy,
IO LIbOTO IPaKTMKYMY He BK/IIOYEHi, OCKiIIBKM iX BUKOHYIOTb Ha Be-
JIMKUX HPaKTUKyMax Kadenp, KOTpi TOTYIOTh CTYHEHTIB 3a (axoM
«isionoris Ta 6ioximis pocnuH». BUKOHAHHS CK/TaiHUX 3aBIaHb I10-
Tpebye BUKOPUCTaHHA JOJATKOBMX CIlellia/IbHMX KepiBHUIITB Ta J10-
BiTHMKIB.

JIn KO>)KHOTO 3aHATTS, HaBe[,EeHOTO B IPAKTUKYMi, TOJaHO Iepe-
JIiK MaTepiasiB Ta 06/1afHAHHS [/IA1 J10TO BUKOHAHHSI, KOPOTKE Teope-
TUYHE TOSICHEHH 1, OIMICAHHS X0y pOOOTH, METOVYHI peKOMeHaIlii
3 opopmieHHs pesynpratiB poboTtu (popmu Tabmmib, bopmMynu s
PO3paxyHKiB), NUTaHHA i 3aBJaHHA /151 OPMY/IIOBAaHHS BUCHOBKIB.
ITig yac MpakTUYHYUX 3aHATh KOXXHOMY CTY/IeHTy abo TpyIi 3 ABOX-
TPbOX CTY[IEHTiB IIPONOHYETbCA BMKOHATY CBill BapiaHT JoOCTify: 3
pPOCIMHAMI Pi3HMX eKOJIOTiYHMX IpyH abo ¢ pOoCIMHAMM, BUPOILIe-
HUMJ B KOHTPO/IbOBAaHMX YMOBaX HaBKOJIMIIHBOIO CEpeflOBMILA, a
TaKOX 3 BUSIBJ/ICHHS BIUIMBY IeBHUX (DAKTOPIB Ha >KUTTERISIBHICTD
pocmuH. KoxxHmit cTyfeHT ab0 rpyma Iicis BUKOHAHHS 3aBJJaHHA
odopMIsie pe3yabraTy IPOBefeHOI poOOTY Y BUITIAAI MPOTOKONY,
AKUIA CKIaIa€TbCA 3 HA3BYM Ta METU 3aHATTS, METOOVMKMU JIOTO Mpo-
BefleHHs, MiCTUTD IepeliK Aili eKCIEPUMEHTY, pe3y/IbTaTy CIIOCTEpPe-
JKeHHs Ta BUCHOBKIU. SIKicHi Ta Ki/lbKicHi pesynbraTu po6oTu mogpa-
I0Tb Y BUITIAJL CTOBECHOTO OIMCAHHS, TabIuLb, rpa(biKiB, ricrorpam,
niarpam Tomo. KOHTpo/IbHI 3anMTaHHA Ta 3aBJJaHHA, HaBeJleHi y KiH-
11i KOKHOI poOOTH MPAKTUKYMY, HOIIOMOXKYTb CTY[eHTaM 3aKpilluTu
MaTepias, BUBYEHMII Mifi 9ac MPaKTUYHMX 3aHATD. [IpakTuKyM Mic-
TUTD IONATKN, B AKMX HaBeeHi pelleN TV IPUTOTyBaHHA PEaKTUBIB i
TOBiIKOBi MaTepianmu.

ABTOpU MaroTh Haio, [0 3aIIPOIOHOBAHNII IPAKTUKYM 3 (i3io-
JI0Tii POCTIVH CIIOHYKA€ YNTava 3aMUCTTUTIICA HaJ] PO3pOOKOI0 i CTBO-
PeHHAM HOBUX OPUTIHaJbHUX METOAMK [/ BUBYEHHS POCTMHHOTO
CBiTY.
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Pozmia 1.
®I310JIOTISI POCJIMHHOI KJITUHA

KnituHa — enemeHTapHa CTPYKTYpHO-(DYHKIIOHATBHA OJMHUIISL
POCIMHHOTO opraHi3my. BoHa 37aTHa 10 CaMOBIITBOPEHHS 1 Xapak-
TEPU3YETHCS CrICUBIYHUMH OCOOIMBOCTIIMH, K1 BIAPI3HAIOTSH 1 Bif
KJIITUH TBAPUHHOTO MOXO/KEHHs (HAsBHICTIO T0OpEe PO3BHHYTOI Iie-
JIIONI03HOT 0OOJIOHKH, MJIACTHI, BAKYOIISIPHOT CUCTEMH, CIEUU(pIIHUM
POCTOM PO3TSTHEHHSIM).

PizHoMaHITHI (QyHKIIT KIITHH 3MIHCHIOIOTBCS CIIEIiani30BaHUMH
BHYTPIITHBOKIIITAHHIMH CTPYKTYpaMH — OpraHenamu. ¥ 3B’S3Ky 3 iX
MIKPOCKOTIIYHUMHU ¥ CYOMIKPOCKOIIYHMMH pPO3MipaMH, HaJ3BHYali-
HOK YYTJIHUBICTIO JIO BIUIMBIB HABKOJIMIIHBLOTO CEepelOBHINA, 30epe-
JKCHHSIM HATUBHUX BIACTMBOCTEH JIUIIIC Y I[LTIH XKUTTEMISIIbHIA KITITH-
Hi JocIipKeHHs Qizionorii opranen i QyHKIIOHAILHOTO CTaHy caMmol
KIIITUHYA € HaJ3BUYaiiHO CKJIAJHUMH B METOAWYHOMY W TEXHIYHOMY
BIJTHOILICHHSX 1 TaKi pOOOTH B MPAKTHKyMi HE PO3TIISLAATHMYThCS.

BaxxuBa xapakTepHa 03HaKa pOCIMHHOI KJIITHHY — HasiBHICTb 8a-
Kyoi, sika BIIME)XOBaHa BIJI IUTOILIA3MHU OJHOIIAPOBOK MEMOPaHOI0
— ToHoMIacToM. Lle kKoMmapTMeHT, y SIKOMY MiCTHUTBCS BOXHUH PO3-
YHH MiHEpaJbHUX PEUOBHH, IIyKPiB, OPTraHIYHUX KUCIIOT, aMiHOKHC-
70T tomo. CamMe KOHIEHTPAIi€l0 PO3UMHEHUX PEYOBHH 1 BiJIIOBIIHO
OCMOTHYHHM TIOTCHIIaJIOM BaKyOJSIPHOTO COKY, OTOYEHOTO HaIliB-
MPOHUKHOIO MEMOPaHO0, BU3HAYAETHCS 3NATHICTh KIIITHH MOTIMHA-
TH BOJY 3 HaBKOJHIIHBOTO cepenoBuina. KpiM Toro, Bakyols mpu-
THUCKA€ UTOILIa3My KJIITHHH 3 PO3TAIllOBAaHMMHU B Hill IacTuaaMu
710 KJIITHHHOT CTIHKH, CTIPHAIOYH THM CAMUM YCIIIIHIIIOMY repeoiry
nporecy ¢orocuHTe3y. Bakyons crpusie TakoK CTBOPEHHIO Typrop-
HOTO CTaHy KJIITHHH, 32 SKOTrO 11 BMICT HACHYCHUN BOZIOIO THCHE Ha
KIIITHHHY CTiHKY. B cTaHi MOBHOr0 HacW4eHHS KIITHHU BOJOIO TYyp-
TOPHUI MPOTUTHUCK MOBHICTIO 3pIBHOBAKYE OCMOTHYHUM, i KIITHHA
MPUITAHSE TOTIMHATH BoAy. HallOinbilly CHCHY CHIy KIIITHHA Ma€
SIKIIO TIOBHICTIO BiICYTHi# Typrop. ¥ 1meil MOMEHT 3/1aTHICTh KIITHHU
MOTJIMHATY BOAY BU3HAYAETHCS 11 OCMOTUYHUM MOTEHITIaNOM. Pyriii-
HOIO CUJIOK0 HAJXOKCHHS BOJU B KIIITUHY € PI3HUI XIMIYHHX IO~
TEHI[IaTiB BOY B KJIITHHI Ta HABKOJHUIIHEOMY CepeA0BHUII. XiMIUHUI
IMOTEHIIAJI YACTOI BOAYU 3aBXIAM OUIBIIMH 3a il XIMIYHHI [TOTEHIIia
B po3unHi (KiiTHHI). YnM BHIa KOHIEHTpALlis CIIONYK ycepenuHi
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KIITHHU, TUM MEHIIMHA XIMIYHHHA MMOTEHLiajd BHYTPILIHbOKIITHHHOT
BOIM 1 TUM IIBUALIE BOJA HAAXOIUTH B KIITHHY.

OcMOTHYHUH PyX BOAM B KIITHHY BigOyBaeThCsl MAacuWBHO, 0e3
SHEepreTHYHMX 3aTpaT. MiHepaJibHi K eJIEMEHTH 311e01IbII0r0 HAaaXo0-
ISTH Kpi3b KIITHHHI MEeMOpaHU NPOTH €IeKTPOXIMiYHOTO IrpadieHTa
aKTHBHO, 32 JIOTIOMOTI0I0 crienn(piuHuX OLIKiB-TIEPEHOCHHUKIB 1 3 3a-
Tpatoto eneprii AT®. 3aBasku 1oO6pe po3BUHEHIH CHCTEMI BHYTpill-
HIX MEMOpaH 1 Iia3MaieMu B KIIITHHAX MiATPUMY€EThCS BiAMIOBITHUIMA
HOHHUI CKJIaJ] BaKyOJSIPHOTO PO3YHMHY 1 IIMUTOILUIA3MH, 10 BU3HAYAE
CTaTyC KIITHHHU SIK KOJIOiJHO-OCMOTHYHOI CHUCTeMH. MeMOpaHHUi
npuHOMI OyI0BH HPOTOILIACTA PEAi3y€eThCsl B PI3HOMaHITHUX TIPO-
sIBaX OCMOTHYHMX BJIACTUBOCTEH HATMBHUX KIITHH. 30Kpema, Ha
UpOMY 0a3ylOThCSl NPUHLMIIM MPAKTUYHUX POOIT BUBYCHHS SBHUIIL
IUIa3MOJII3y W Nemia3Moni3y, BU3HAYEHHS! OCMOTUYHOTO THUCKY KIIi-
TUHHOTO COKY, IPOHUKHOCTI HMBHX 1 YIIKOKEHUX MEMOpaH TOLIO.
BinbicTs i3 uuX poOiT MarTh JiarHOCTUYHE U MpUKJIagHe 3HAYCH-
H$l, 30KpeMa ISl HEpBUHHOT OL[IHKH (i310I0TIYHOTO CTaHy POCIIMH B
YMOBAaXx BiIKPUTOTO Ta 3aKPUTOTO IPYHTY.

YactuHy poOIiT NPHUCBAYEHO BHUBYCHHIO CTPYKTYpHO-(YHKIIiO-
HaJIbHUX BJIACTUBOCTEH KUBOTO BMICTY KJIITUHU. Tak, BCTAHOBIICHHS
MOPIBHAUIBHOI 30aTHOCTI 10 MPOHUKHOCTI IJIa3MajieMy i TOHOILIACTY,
BIUIMBY JIESIKMX HOHIB Ha B’A3KICTh LUTOIUIA3MH, TECTyBaHHS CTyIIe-
HSl YIIKOMKEHHS TKaHUH 32 3MiHOIO IPOHUKHOCTI MEMOpaH BUKOPHC-
TOBYIOTH JUIsI 1a0OPaTOPHO-IIOJLOBUX METOIIB HIarHOCTUKU CTaHy
POCIMHHUX OpraHi3MiB 32 YMOB [il Ha HUX HECHPHUATIMBUX (DaKTO-
piB cepenoBuma. Jlocuts iHpOpMaTUBHUMHU i MOKa30BUMH € poOO-
TH [0A0 BUBYCHHS IPOLIECIB 1 SBUIL, 3yMOBJIECHUX BIACTHBOCTSAMH i
pe3yiabpTaTaMu CyMIiCHOI MisUTBHOCTI BaKyoJIeH 1 [IMUTOILIa3MaTUIHOTO
BMICTYy POCIMHHUX KIiTHH. [IpakTW4Hi acnekTH LuX poOiT Tex He
BUKJIMKAIOTh CyMHIBY.

VY mpoueci eBoMOLil y KIITHHAX YCIX KUBUX OpPraHi3MiB BHPO-
OJeHMi MeXaHi3M TUIIOBOTO HecreUu(piuHOro pearyBaHHs — 3aralib-
Ha HecrenM(ivHa peaklis Ha YIIKODKYIOUY Ail0, IPOSBOM SIKOi €
OIHOTHUIIHI 3MiHM: 3MEHIIEHHS AUCIEPCHOCTI KOJIOINiB LIUTOILIA3MH,
301IBbLICHHS CHOPIIHEHOCT] HUTOIJIa3MH 1 siipa 10 HU3KU OapBHUKIB,
3MiHa KJIITHHHOI MPOHUKHOCTI, MiABUIIEHHS KUCJIOTHOCTI LINTOILIA3-
MH, 3MiHa 3IaTHOCTI 10 TPaHyJIOyTBOPEHHs. 3TiJHO JeHaTypaLiiiHol
Teopii BCi 1i mposiBu Hecnenu}ivyHOi peakuii 3yMOBJIeHi 3BOPOTHOIO
JICHATypaIli€r0 MPOTETHIB, SIKi € CKIIQJIOBOKO MPOTOILIA3MH KITITHH.

CporozHi OLIBLIICTH TOJIOXKEHD JEHATYPaLidHOI Teopii yTOuHeHi
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Ta KOHKPETH30BaHi 3 MO3MLINA CydyacHUX AOCSATHEHb Oiosorii. 3’sico-
BaHO, 110 HecreuudivHa BiAMOBiAb KIITHH HA MOIIKOMAXKYIOUUH areHT
3yMOBJIEHA 3arajJbHUMU Il HUX OCOOIMBOCTAMH CTPYKTYPHO-(PYHK-
LIOHAJILHOT OpraHi3arfii.

[No-nepiue, HepiBHOMIPHICTH IPOCTOPOBOTO PO3MOALTY HU3EKOMO-
JIEKYJISIPHUX OPTaHIYHUX CIIONYK: LyKPiB, aMiHOKHCJIOT, HYKJICOTHIIB,
KUPHHUX KUCIIOT IO BCil KITiTHHI (koMmapTMeHTaizauis). [lo-gpyre —
Hecneuugiune iHriOyBaHHS 010JOTriYHOT aKTUBHOCTI MAaKpPOMOJIEKYIT
HU3BKOMOJIEKYIAPHUMH KITITHHHUMH cyOcTparaMu. 3CyB PiBHOBard
MiXK aKTUBHHM TPAaHCHOPTYBaHSIM HU3bKOMOJEKYJSIPHUX CIOIYK Ta
iXHbOIO IUQY3i€l0, SIKUH COPUYMHIOE TEKOMIIapTMEHTANi3alliio Kili-
TUHHHUX cyOcTpariB Ta iHriOyBaHHS HUMH METa0ONi3My — OCHOBHI
(axTopu, AKi 3yMOBIIOIOTh HecIeU(iYHY peaKiito KIiTHHU.

VY BiANOBiAb Ha JiI0 MOJICIHLHOTO TOKCHUKAHTY B KIITHHI BiJ0y-
BAETHCSl KOMIUIEKC 3MiH, SIKi XapaKTepHu3YIOTh ii 3arajbHy HeCHelu-
¢iuny peakuiro. Jleski 3 HUX MOXKHa BUMIPIOBATH i, 3aBASKH LIbOMY,
BUKOPHCTOBYBAaTHU SIK MAapKEpH Ha J1il0 TOKCMYHHUX pedoBuH. Lle, Ha-
camriepes], 3MiHH B’SI3KOCTI LUTOIUIA3MHU Ta IPOHUKHOCTI MeMOpaH,
3cyB HOHHOTO OanaHcy, OyOHSIBIHHS XJIOPOIUIACTIB, 3MEHILEHHS AMC-
MEPCHOCTI KOJIOIAiB LUTOIIa3MH, 3MiHa ()OPMHU KIIITHHH, 301IbLIECH-
HSl CIIOPiAHEHOCTI UMTOIIIa3MHU U pa KIITHHU 10 HU3KU OapBHUKIB,
3MiHa TpoLeCy rPpaHyIOBIIKIaJaHHS BiTadbHUX OApBHUKIB 1 TUQY3-
HOTO 3a0apBJICHHS MPOTOIUIA3MHU.

3a muMu Hecnenu(iYHUMU PEeaKIisiMU KIIITHHH, IO JIETKO pee-
CTPYIOTBCSI M MIKPOCKOIIOM, MOXXHa POOMTH BHCHOBOK IPO CTaH
iXHBOI KUTTEMISIIPHOCTI Ta MPO TOUIKOMKCHHS B MOTO MOYATKOBIMH
000poTHIH (ha3i. BoHM MalOTh CYyTTEBE 3HAYCHHS B ITUTOCKOIOTTUHUX
JIOCHIKEHHSX.

BcranoBneHHs XxapakTepy X 3MiH JIa€ 3MOTY 3p0OUTH BiAIOBIi -
Hi BUCHOBKH PO PE3UCTEHTHICTH KIIITHH, OPTraHiB ad0 OpraHi3MiB 10
HECTIPUATIMBAX YMOB JOBKUULIA 1 BECTH LiJIECIPSIMOBAHUHN IMOIIYK
yMOB a00 MpHUHOMIB, sIKi O CHOPUSUIM MiIBUIIEHHIO CTIHKOCTI 1 mpo-
IOYKTUBHOCTI JOCTIKYBaHHUX 00’ €KTIB.

PoGoTtn 1poro po3niny CTBOPIOIOTH TEOPETHUHY W MPaKTHYHY
OCHOBY AJ151 €()eKTUBHOTO BUKOHAHHS 3aBJIaHb 1 3aCBOEHHA MaTepiany
HACTYIHOTO PO3JiTy — BUBYCHHS BOZHOTO PEXKUMY POCIIUH.
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PoGora 1. TIPOHUKHICTh HATUBHUX
I HOIKOAKEHNX MEMBPAH KJIITUHU IJIA PEHOBUH
KJIITUHHOI'O COKY 3AJIEXKHO BIJIl TEMIIEPATYPU

Jlo OCHOBHHX IMTOIUIA3MATHYHUX MEMOpaH POCIMHHOI KIIITHHU
BITHOCSTB naasmanemy Ta mornonnacm. Ilnasmanema — meMOpana, 1o
BiJIOKPEMITIOE BECh JKUBHI BMICT KJIITHHH (IPOTOIUIACT) Bifl KIITHH-
HOI CTIHKH, MOHONIacm — BaKyolspHa MeMOpaHa. Po3pi3HSIOTh TaKoX
MeMOpaHH si/Ipa, MITOXOHPIH, TIAacTuA, cyOOauHHIE anapary [onb-
JDKi, €HJIOTIa3MaTHYHOTO PETHKYITYMY TOIIO.

OCHOBHUMHM XIMIYHUMH CKJIAZIOBUMH MEMOpaH € JIMiu Ta OLIKH.
3rilHO Cy4YacHUX ysBJIEHb MEMOPaHU MAIOTh PITUHHO-MO3aT4Hy OyH0-
BY, 32 SIKOIO MOJICKYJIM OLIKIB y OUIIMIAHOMY I1api yTBOPIOKOTH MIOCH
nontioHe 10 Mo3aiku.

Jlimian B MeMOpaHax npezcTaBiieHi GocdomimigamMmu, mIiKoimia-
MU Ta cteponamu. [lossipHi rpynu a60 MOJIEKYIH MarOTh 3apsi i Ipo-
SIBJISIIOTH CTIOPiAHEHICTh 10 BoAM (TiapodinbHi), TOAL SK HEMOIAPHI 3
BOJIOIO He 3MilllyroThes (TizpodobHi). Tomy 3a ckiamom mimigis Oio-
JIOT1YHI MEMOpaH! aCUMETPUYHi.

HenacuueHi >KupHI KUCTIOTH Ta MOJSAPHI JIimi g 320e3MeyoTh PO3-
pimkeHuid ctaH MeMOpaH B HOpMaJBHHX (i310JIOTIYHUX yMOBax. 3a
HU3BKUX TEMIIepaTyp JiIiIHUHA [Iap NepeTBOPIOETHCS HA TBEPAE KpH-
cranononioxe Tino. [TinBUIEHHS TeMITepaTypy 3yMOBITIOE BiIHOBJICH-
HSl PO3PIIHKEHOT0 CTaHy, MPAYOMY IIi 3MIHU BiIOyBalOThCS B IOCHUTH
BY3bKOMY TeMIIEpaTypHOMY iHTEpBalli, 110 Haragaye a3oBi mepexoau
i1 9ac TUIaBJIEHHS SIKOTOCH Tijla. YnM Oifibllle HEHACHUCHUX KUPHUX
KHCJIOT BXOJHTH JI0 CKJIaqy MeMOpaHH, TUM HIXKUYOIO € TeMIIeparypa
¢azoBoro nepexony. Jlane ¢izionoriune ABUILE — WIUHHICHL MEMOPAH
— Ma€ HaJA3BUYAHHO BaXKIIMBE 3HAYCHHSA B MTPOIIecax ajanTailii pocinH
JI0 HECTIPUSITIIMBUX (PAKTOPIB JOBKLILIA.

Binku MmemOpaH iHKpYCTYIOTh OUTIITiTHKI 1ap: NesKi 3 HUX YaCTKOBO
3aHypeHi B MeMOpaHy, iHIIII MPOHHU3YIOTh BCIO ii ToBIMHY. [iapodobHi
JUISTHKY O1JIKIB B3a€MOIIFOTh 3 JIiMigaMu, Tiapo(iibHI — KOHTAKTYIOTh 3
npororiactoM. MeMOpaHHi JIMiX CTBOPIOIOTh CEPEIOBHIIE, OTPIOHE
st QyHKIiOHyBaHHS OinkiB. Binmky MemOpaH 3a0e3meuyioTs pi3HOMa-
HITHI QyHKIIi, HApUKIA, epMEHTIB, HOHHHUX KaHAIB i HACOCIB, TPaH-
CIIOPTHUX MEPEHOCHHUKIB, PELIETITOPIB, 8 TAKOXK CTPYKTYPHUX OLIKIB.

HuTonnazmariyHi MeMOpaHH 3a CBOIMH BJIaCTHBOCTSIMHU € HaIliB-
MIPOHUKHUMHU, TOOTO JIETKO MPOIYCKAIOTh BOY 1 Jy’KE MOBLIBHO PO3-
YHHEHI peuoBUHH. Bubipxosa nmpoHukHicms MeMOpaH € Ba)KJINBOIO
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BJIACTHBICTIO JKMBUX HETIONIKOJKCHUX KIIITHH, 110 3a0e3mneuye 30e-
PEXKEHHSI BHYTPIITHBOKIIITHHHOTO cepeioBuINa (comeocmasy). Y Ba-
KYOJISIX KJIITUH MMOKPUBHHUX 1 JICIKHUX TUITIB TAPSHXIMHUX TKAHWH Yac-
TO KOHIICHTPYIOTHCS BOJOPO3YMHHI IMTMEHTU — aHMOYIaHU, (naso-
HONU, bemananiny TOIIO0, KOMIIAPTMEHTAITI3AIS TKUX 3a0€3MeUyEThCs
TOHOIUTACTOM. Y pa3i MOIIKOPKEHHSI MeMOpaH Pi3HUMHU CTPECOBUMHU
YIHHAKAMHU PO3MEKYBaHHS PEUOBHH 3HUKAE 1 BOHU BUIBHO TUDYHIY-
IOTh 110 KJIITHHI Ta 3a 1T MeXaMu.

Meta po6oTu. JlocaiuTy 3aieKHICTh TPOHUKHOCTI KIIITHHHUX
MeMOpaH BiJl TeMIepaTypHOro GpaxkTopy.

Marepiaiu, peakTuBHu, odnagnannsi. CronoBuii Oypsk; rapsda
BOJIa; MOPIICIISTHOBI YaIlIKH, MTOPIIESTHOBI cTakaHu MicTKicTio 200 mu,
CBepIa AiaMeTpoM 5 MM, IpoOipKH, TEpMOMETPH, (HOTOCIEKTPOKO-
nopumetp (PEK).

Xin poéorn.

1. Bupizar# 3 0UMILEHOTO KOPEHEIUIOAY CTOJIOBOTO OypsiKa YOTHPH
OJTHAKOBUX Opycouku 3aBAOBXKKH 2 i 3aBToBIIKM 0,5 cM. Kinbka pa3is
MPOMUTH iX y MOPLEJISHOBIH YalIlli BOAOTiIHHOIO BOIOIO, TIOKH Ha TO-
BEpXHI OpycKa He MPUITMHUTHCS BHUJIUICHHS 3a0apBICHUX IITMCHTIB
13 TIOIIKOMKEHUX KIIITHH.

2. Bpycouku nomictut y 5 npoOipok, y Aki Hamutd mo 10 mi
Bonu. OnHY 3 IPOOIPOK 3AIUIIKUTH Y IITATHBI (KOHTPOJIb) 32 KiMHAT-
HO1 TeMIeparypH, a iHmi BUTpuMaTh 1o 10 XB y mocyIuHax 3 BofOIO,
HarpiTOIO JI0 PI3HUX TEMIIePaTyp 3riHO cxeMu Jociiay (tadm. 1.1).

Hpumimxa. Bmicm npobipox nepioouuno 360emyeamu.

3. BumipsTH onTHYHY TYCTHHY PO3YHMHIB y IpoOipKax 3a I0MoMO-
roto ®EK npu 3enenomy cBiTnodinsrpi (A=540+550 HM.)

4. Pe3ynsTaTy criocTepexeHp 3anucaru y tabnuio 1.1.

Tabnuys 1.1. BniuB TeMnepaTypu Ha NPOHUKHICTH MeMOpaH
KJIITHH /15l PEYOBHH KJIITHHHOIO COKY

Cxema gocrigy OnTruvHA TYCTHHA PO3UNHY

Konrpons

Bogsina 6ans 40° C
50°C
60° C
70° C
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5. [obynyBaru rpadik 3aJIeKHOCTI IHTEHCUBHOCTI 3a0apBiICHHS
piauHu B mpo0OipKax BiJ TeMIepaTypH.
6. 3poOUTH BUCHOBKH.

KoHTpoabHi 3anuTaHHA Ta 3aBIaHHA

1. SIxa mozenb poCIMHHOI MEMOPaHU BU3HAHA YHIBEPCAIbHOIO?

2. SIka ponb HEHACUUECHUX KUPHUX KHUCIIOT Ta MOJISAPHUX JIMiTIB Y
CcKJaai MmeMOpan?

3. o Take maMHHICTE MEMOpaH, sike 11 3HaYeHHs B ITpoliecax afar-
Tauii pOCIHMH A0 Jii HU3bKHUX TeMIieparyp?

4. Yomy 3a zii BUCOKUX TEMIIEPATyp CHOCTEPIra€Thesl iIHTEHCHBHA
nudysis aHTOLiaHIB 3 TKAHUH YEPBOHOTO Oypsika?

5. BB sikux (akTopiB MOXKe 3yMOBUTH BHUXiJ BaKyOJISIPHUX TIir-
MEHTIB Y cepeaoBHie?

6. SIxe 3Ha4YeHHsI HAIliBOPOHUKHOCTI MEMOpaH y KUTTi POCIHHU?

7. IosicHITH 3MiHY KOJILOPY JIUCTKIB i IETIOCTOK KBITOK JKOPKHUH,
IaBJIii CaJI0BOT Ta IHIIMX POCIIMH MICIs OCIHHBOTO IIPUMOPO3KY.

Pobora 2. AIATHOCTUKA NOMWKOAKEHHA
POCJIMHHUX TKAHUH 3A 3MIHOIO ITPOHUKHOCTI
MEMBPAH IIUTOIIJIABMHU

Jo ocHOBHUMX (YHKLIH, AKi BUKOHYIOTh MEMOp aHHU HaJle)KaTh:
bap ’epra, mpancnopmHua, OCMOMUYHA, eleKMPUIHA, CMPYKMYpHA,
eHepeemuuna, OIOCUHMEMUYHA, CEeKPEeMmOpHA, peYyenmopHo-pecy-
asmopua. Koxxna opranena Tex mMae BiacHi QyHKIII, mo 3aiicHIo-
IOTBCSl B YHIKaJIbHOMY BHYTPIIIHBOMY cepenoBulli. CTBOPIOETbCA
[IE CepPEIOBHUIIE 3aBIIIKM BUOIPKOBIiM MPOHUKHOCTI Ta IHIIUM CIie-
UM(pIiYHUM BJIACTUBOCTAM MEMOpaHH, IO OTOYYIOTH OpTaHely Ta
BiJIOKPEMJIIOIOTH i1 BiJf pelITH KOMIIAPTMEHTIB IpoTomiacTa. Takum
YUHOM, Y JKHMBIf KJIITHHI 3aBISKMA HAsSBHOCTI LUTOIUIa3MAaTHYHUX
MeMOpaH 30epiraeTbcsi BHYTPIIIHBOKIITHHHUN eomeocmaz. Y pasi
X TIOLIKO/KEHHS 115 BIIaCTHBICTh BTPAYa€ThCA 1 PEUOBUHH, L0 Mic-
TATbCA B KIITUHHOMY COKY, AM(yHIYyI0Th y cepenoBuile. CTymiHb
MOIIKOXKEHHST KOPEIIOE 3 KIIBKICTIO BUAIICHUX HA30BHI PEYOBHUH.
OTxe, IHTEHCHBHICTh BHUXOJY CIIONYK i3 KIITHHU € KpUTEPIiEM IO-
LIKOJDKEHHSI MeMOpaH.
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Meta po6oru. JlocnianTy aito pi3HUX (aKTOpiB Ha MPOHUKHICTH
MeMOpaH POCIUHHOI KIITHHHU.

Marepiann, peakTuBH, 00JagHaHHA. Kopenenioan 4epBoHOTo
Oypsika; xopodopM, 50 %-it pozunH onToBoi KMCIO0TH, 40 %-1i po3unH
crmpty, 1 M pozuun KNO,, rapsiua Bozia; cBepia iaMeTpom 7+8 M,
poOipku, MipHi npodipku MicTkicTio 10 M, JTiHIKKH, MIKpOCKOIIH,
MpeAMETHI cTekIa Ta HakpuBHi ckenblis, DEK.

Xin poéotn.

1. I3 kopeHerony 4epBOHOT0 OypsKa CBEPIIOM JiaMeTpoM 7+8 MM
BUpI3aTH II’SITh LMJIIHAPUYHUX OPYCKiB 3aBJOBXKKH 3 CM, CTapaHHO
MPOMHUTH X Y BOAOTiHHiHM BOIi Ta BHECTH MO OJHOMY B II'SITh IPO-
OIpOK, SIKi MICTSTh MO 5 MIJI Pi3HUX PO3YHHIB BIAMOBIAHO JIO CXEMH
nociiny (tabm. 1.2).

Tabnuys 1.2. Bnnus pi3Hux ¢akTopiB Ha NIPOHUKHICTH
MeMOpaH POCIAMHHOI KJIITHHH

Homep . OnTHyHa ryCTHHA
poOipKu Cxewma socniny DO3YMHIB, YM. OJL.
1 KonTtpouns (BogorinHa Boga
KIMHATHOI TeMIIepaTypH)
2 Kumisaua Bogoringa Boga
(IMB. MPUMITKY)
3 BoporinHa Boga + 5 kparinH
xJs10podopmy
4 30%-1 po34HMH OLTOBOT KHCIOTH
5 40%-# po34umH CIUPTY

Hpumimxa. Bapianm 2 peanizyrome max. Bumpumamu 2 xe. y Ku-
nisiuitt 600i 0OuH i3 OpycKie Oypsaxa, nomim 1020 GUIHAMU, 0XON0-
oumu i onycmumu 6 npooipKy 3 5 M1 860002IHHOI 600U KIMHAMHOT
memnepamypu.

2. 3a 30 xB. micist TOYATKy AOCIiAY BMICT BCiX MPOOipoOK peTelib-
HO TiepeMimary, Opycku Oypska BUHHSTH.

3. BuMipsTu onTHYHY IYCTHHY PO3UMHIB y IPpoOipKax 3a I0moMo-
roto ®EK npu 3enenomy cBitnodineTpi (A=540+550 uMm.). Pe3ynbra-
TH 3anucary y Tabmmio 1.2.

4. 3po0HUTH BUCHOBKH IIOJ0 PiBHS YIIKOMKCHHS POCIMHHHX TKa-
HUH 3a Jii JOCTiKyBaHuX (haKkTopiB.
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KOHTpOJ’[LHi 3allMTAaHHA Ta 3aBJaHHA

1. Sxi ¢pyHKLii pocuHHNX MeMOpaHn Bam Bigomi?

2. lllo Take romeocras?

3. YoMy iHTEHCHBHICTh BUXOAY CIOJNYK 13 KJIITHHH MOXe OyTH
KPHUTEPIEM X YIIKOIKESHHS?

4. Slxuit 13 pakTOpiB 3yMOBHB HAMOITBILE MTOMKOIKEHHS MeMOpaH
i yomy?

5. Slki hakTOpM MOBKULIS BILTUBAIOTH HA TPOHUKHICTh KITITHHHUX
MeMOpaH y MPUPOAHUX yMOBAX?

6. Un nporyckae >kuBa MpoTOIUIa3Ma PEYOBUHH KIITHHHOTO COKY?

7. UM MOSICHIOETHCSl HEOTHAKOBA IIBUIKICTH 320apBIICHHS PiANHA
y pi3HMX BapiaHTax Jociixy?

8. UnM 3yMOBIICHA HAIIBIIPOHUKHICTh JKUBOT IUTOILIA3MHU?

Po6ora 3. HIOPIBHSAJIBHA 3JATHICTb ITPOHUKHOCTI
IVIASMAJIEMH I TOHOIIJIACTA

TpancnopryBaHHsI HOHIB Kpi3b MeMOpaHy Moxe OyTH nacusHum
i akmuenum. Ilacuene mpancnopmysanns (HecneuudiuyHa mudysis
CO, ta O,, nopu, KaHa/M, BE3UKYJIAPHE TPAHCIIOPTYBaHHs) BinOyBa-
€TbCs 0e3 BUTPAT METa0OIIUuHOI SHEeprii 3a IpaJieHTOM JaHOl pedo-
BUHU. PyIIiifHOIO CHJIOI0 TTACMBHOTO TPAHCIIOPTYBaHHS HOHIB Kpi3b
MeMOpaHy € erekmpoxiMiynuil nomenyian. AkmueHe mpancnopmy-
6aHHs1 — TI€ TIPOIIeC TIEPEHECCHHS MOJIEKYJ 00 HOHIB Kpi3b MeMOpaHy
MPOTH EJEKTPOXIMIYHOTO Tpai€HTa MOEJHAHUN 3 BUKOPUCTAHHIM
eHeprii.

TpaHCTIOPT 3apsKEHUX T1IpaTOBaHUX HOHIB MOJIETIIYIOTh CIIelli-
aJbHI TPAHCIIOPTHI OUIKU: KaHaiu, OilKu-nepeHoCHUKu (nopmepu) i
Hacocu (nomnu,).

Kananu — ne tpancmeMOpaHHi OiNTKH, 3/aTHI BiAKpUBATHCS 1 3a-
KpHUBATHCSl BHACIHIIOK KOH(QOpMaliiiHUX 3MiH Oiika. BugosxkeHi Mo-
JICKYJIM OLJIKIB KaHaJIiB MArOTh 3aps/l 1 3aloBHEHI Booro. Kananu mpo-
MyCKalOTh HOHU BUOIPKOBO, 3aJIEXKHO BiJl IXHBOTO 3apsiay 1 po3Mipy
rizpataoi o6ononku. Uepes kaHaIH 3iHCHIOETHCS, TOJIOBHUM YHHOM,
nacuBHUH TpaHcmopt. IlIBuaxicTe mudys3ii yepe3 BiIKPUTHI KaHaT
nyxe Beiuka — 10° iioHIB 3a cekyHIy. 3apa3 BCTaHOBIICHA HASIBHICTh
kanaiiB st K, Ca?', Cl- Ta Bogu (aksanopinu).

bBinxu-nepenocnuxu ciouatky nNpueTHYIOTh 10 ceOe Ha TIeBHE Mic-
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1I€ PEYOBHHY, SIKYy BOHH MIEPEHOCATD, a MOTIM, TUPYHIYIOTh PA30OM i3
HEro Kpizb MeMOpaHy. [Iporiec TpaHCIOpTYBaHHS 3aKiHUYETHCS, KOJH
nepeHeceHa peuoBHHA BiJl €AHYETHCS BiJ IEPEHOCHUKA 1 BiH TIOBEp-
TAETHCS y TIOYATKOBE IMOJIOKEHHS. BiKH-IEpEHOCHUKH TEPEHOCATh
10*+10° ¥ioHIB 3a CeKyH[y, TOOTO BOHH MPAIOIOTh 3HAYHO MOBILIb-
Hillle, HDK KaHaiuu. TpaHCTIOPTYBaHHS 3a AOMOMOTOI0 NEPEHOCHHKIB
MoXe OyTH MAacHBHUM 1 aKTHUBHUM. [lacusHne mpancnopmyeanHs 3a
JIOTIOMOTOK0 O1JIKiB- HepeHOCHI/IKiB HA3UBAIOTh NOJNE2ULCHOK) OUQy3i-
er. Ilpu monermeniit audysii, sk 1 npu npocnn mudy3ii, HampsSMOK
PYXY 3aJIEKHUTh BiJl KOHHGHTpaHII/IHOFO rpameHTa (s He3apSAIHKEHNX
MoJIeKys) abo Bifl €1eKTPOXiMIYHOTO rpajieHTa (IJ1s1 HOHIB).

MemOpanHi Oi1KH, MOB’S3aHiI 3 aKTUBHUM TPAaHCHOPTYBaHHSM,
Ha3UBAIOTBCS HAcocamu, TOMy 1O 3a iX poOOTH HOHHM pyXaroTbes 3
ofHOTO 00Ky MeMOpaHW Ha MPOTHJICKHUN MPOTH EJIEKTPOXIMIYHOTO
rpanienty. Hacocu mepenocsars Na', Ca*’, K* ta H'. AktuBHe TpaH-
CTHIOPTYBaHHS YyTJIHMBE 10 KHCHIO T4 METa0OMIYHHUX OTPYT i CIYyTye
JUISl HAKOTIMYEHHSI PEYOBHH, KOHLEHTPALlisl SKUX HA30BHI HE3HAYHA,
a0o0 111 BuAaJeHHS PEYOBUH, SKUIO B KIITHHI BOHM 3HAXOAUTHCS Y
HEe3Ha4YHIH KOHLEHTpalii. AKTUBHE TPAHCIOPTYBAHHS 3H1HCHIOETHCS
3a paxyHok eHeprii AT®, abo eHeprii OKUCHO-BITHOBHUX peakKilii,
SIKa BUALISIETHCA Y JAHIIOTY TIEPEHECEHHS eJIEKTPOHIB Y MITOXOHpI-
X Ta XJIoporuacTax. Ha cborofHi 7ocuTh 1eTaabHO BUBYEHI TaKi Ha-
cocu sik H-AT®azm i Ca**-ATda3zu.

o6 OXapaKTepH3yBaTH (yHKUIOHANBHUE CTaH KIITHHHA 1 i1
OCMOTHYHI BJIaCTHBOCTi, BUKOPHUCTOBYIOTb HOplBHHJ‘ILHy 3[aTHICTb
710 IPOHUKHOCTI KJIITHHHUX MEMOpaH — I1a3MaJIeMH 1 TOHOTIIAcTa.

30BHIIIHS HUTOIUIA3MAaTHYHA MeMOpaHa — Iia3MalieMa Ma€ BUILY
MPOHUKHICTh, HI’)K TOHOILIACT. Y LIbOMY MO)KHA MEPEKOHATHUCSI, CIIO-
cTepirarouyd HaOpsIKaHHS LMTOIJIA3MH IIiJ] BIUIMBOM HOHIB Kalilo,
IO B Hill HAKOIIUYYIOTHCSL.

MeTta po6oTu. BusiBneHHs mina3maneMu i TOHOIJIACTa B POCIIHH-
Hill KITIITHHI Ta BUBYCHHS IXHBHOT IPOHUKHOCTI.

Marepiayu, peakTuBu, odsnagnanns. L{uOyns pinuacra; 1 M pos-
unH KNO,, pozunn CO3UHY (50 mr B 100 Mi1); MiKpOCKOITH, IPEIMETHI
CTeKJIa Ta HAKPUBHI CKEJIBIIS.

Xix podoTtn.
1. HanecTtn Ha mpeaMeTHE CKJIO BENHMKY Kpamuay 1| M pozunny

19



KNO, 3 po3urHOM €03UHY i IOMICTUTH B Hei 2+3 NIMATOYKH €MiIEPMU
BHYTPIIIHBOI (YTHYTOI) CTOPOHHM JTycku 1uOy:i. Hakputu ckenbuem i
CIIOCTEpIraTu B KIITHHAX PO3BUTOK KOBIAYKOBOT'O IIA3MOJTi3Yy.

IHpumimka. Cnovyamky yumonnazma Omouye 6axyonio MOHKUM
wapom. lizniwe yumonnasmamuynuil wap Habpsxae, icMomHo no-
moswyemscs (0CoONUBO 3 NPOMUNENHCHUX OOKi6 8aKyONi) V uensioi
KOBNAYKi6 | 3a0ap8NioembCs e03UHOM 6 OpaHdceduil Koaip. 32000m
yumonnazma 8iomMupae i0 HAOIUWKY NPOHUKIUX Y Hel UIoHIE Kaiito,
BHACTIOOK 4020 KPi3b NAA3MANEeMy 1e2KO NPOHUKAE e03UH.

Ha npenapami suono, wo 3abapénoemucs nuwe yumonnasma. Ba-
KYOIsl 3anUuacmuvcsi 0e30apeHoio, wo ceiouums npo pisHy npoHUKHY

30amuicmy niazmanemu i mouwonnacma. Towonnacm 3bepicae ¢80

HanIGNPOHUKHI 6IACMUBOCTIL.

2. Onucary 1oCHiAKyBaHi peakiii i 3apucyBaT KJIITHHU 110 1 Mic-
T JOCITY.

3. 3poOHTH BUCHOBKH.

KoHTpoabHi 3annuTaHHA Ta 3aBIaHHA

1. SIki 0coOMMBOCTI TPaHCIIOPTYBAHHS HOHIB KPi3b HAIIBIPOHHUK-
Hi MeMOpaHu?

2. Cxapaktepu3yiiTe TpaHCIIOPTHI O1JIKH JIOKaJli30BaHi y MeMOpa-
Hi.

3. o € pywriiiHOIO CHJIOI0 aKTHBHOTO i MTACUBHOTO TPAHCIIOPTY-
BaHHsI HOHIB?

4. o Taxe nonermena audys3is?

5. o € mxepenoM eHeprii AJsl aKTUBHOTO TPAHCIIOPTYBaHHS HO-
HiB?

6. l1lo cBigunTh Npo pi3HY NPOHUKHICTH HOHIB KaJlilo Kpi3b mJjia3-
MayieMy i TOHOIIacT?

7. IlosicHIT, 1110 3yMOBITIOE HAOPSKAHHS LIUTOILIA3MH.

8. Slxwuii ¢izionoriuHuii ceHe Pi3HOT NPOHUKHOCTI TU1a3MajIeMH i To-
Horacra?

PoGora 4. BUSHAUEHHS 130EJIEKTPUYHOI TOUKHU (IET)
POC/IMHHUX TKAHUH

AMIHOKHUCIIOTH 1 OUIKM ITUTOILUIA3MU — II€ TaK 3BaHi aM(OTEpHI
cnoiyku. B po34nHi BOHM MOXKYTh JUCOI[IFOBATH SIK KUCJIOTH Ta OCHO-
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BU. 3a BUCOKOI KOHIeHTpallil H* kucinoTHa nucornialis mpurHiyeHa i
0ok (aMiHOKHCIIOTa) HaOyBae MO3UTHUBHOTO 3apsily i, HaBIAKH, 3a
nigsuiieHoi koHrentparii OH- 6imok (aMiHOKKCIIOTa) HAOyBa€e He-
TaTUBHOTO 3apsiTy.

3a BiAmoBiAHOT BenmmunHK pH cepenoBuina AuCoOIiallis MpurHivye-
Ha OHAKOBO, 1 aM(OIIIT cTae eJeKTPOHEUTpaIbHUM. Take 3HaUYCHHS
pH cepenosuiiia Ha3UBAKOTE i30e1ekmpuyHor mouxoro (IET). 3naueHHs
il y KoskHOrO OijIKa pi3He Ta 3aJeXUTh BiJ CHIBBIAHOIICHHS BIIBHUX
KapOOKCHIIBHHX 1 aMiHHUX IpyIl. Tak, HanpuKiaz, Aj1st Ka3einy, jkena-
TUHY, anbOyminy Benuuuna pH IET 4,6+4,7; nyis nporaminy — 10+12.
Sxmo /ET 6inkiB BitoMa, MOKHA 3pOOHTH BUCHOBOK TIPO CIiBBiJHO-
LICHHS B iX CKJIa/li KUCIMX 1 OCHOBHUX aMiHOKHUCIIOT.

Sxmo aucouianist amQoiTy BiIOyBaeTbCs 3a THIIOM OCHOBHU (B
cepenoBumax i3 pH nwkue /ET), TO MO3UTUBHUMN 3apsill 3B’ S3y€ aHi-
OHH, a SIKIIO 33 TUIIOM KHUCIOTH (B cepenoBuiax i3 pH Bume /ET), To
BiJ’€MHMH 3apsij 3B’ A3y€ KaTiOHU.

Hns BuzHauenHs IET BuKOpHCTOBYIOTH OapBHHK €03MH, aHiOH
SIKOTO Ma€ porkeBe 3a0apBIIeHHS, Ta METHIICHOBUH CHHIHN, KOJIIp SKOTO
3yMOBJICHUH KaTiOHOM.

AMGONITH KIITHHA 3B’S3yIOTh €03WH a00 METHJICHOBUH CHHIl
3alIe)XKHO Big IXHBOTO 3apsiny 1 HaOyBalOTh POXKEBOrO ab0 CHHBOTO
3a0apBiieHHs], a y pa3i nepeOyBanns amdodnity B /ET 3a0apBieHHS
Horo Oyae mpoMi>KHUM — (ioJeTOBUM. 3aieXXHICTh aicopOii HOHIB
OapBHUKa BiJ pH cepenoBuia MOXXKHA BUSHAYUTH TaKOX rpadivHo,
SKIIO Ha TOPHU3OHTAIBHIN Bici Bigkmagaru BenuuuHy pH 30BHim-
HBOTO PO3YMHY, a IO BEPTUKAJI — KIJIBKICTh acopOOBaHOTO OapB-
HUKA.

Merta po6oru. Busnauutu /ET y pocimHax KopeHs ropoxy abo
KyKYPYI3H 3aJIe)KHO BiJl BMICTY B HUX BOJH.

Marepiauu, peakTuBu, odnaaanns. Jocninai pocnunu; 70 %o-it
etunoBuit cupt, 0,1 %-it pozunH eoszuny, 0,002 %-i po3unH MeTH-
neHoBoro cuHboro, 0,1 M po3unH numonHO1 kucinotu, 0,2 M po3-
unn Na,HPO,; mineTku, MiKpocKomH, MPeMETHI CTEKIa Ta HAKPMBHI
ckenbLs, yamku [letpi.

Xin podotn.
1. ITpuroryBaru o 10 ma 6ydepuux pozuunnis (Tadm. 1.3).
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Tabnuysa 1.3. Cxema npuroryBanns 0y(pepHux po3yuHis

3 pH 2,2+8,0
Howmep 0,1 M numoHHa
npoOipkn pH 0,2 M Na,HPO, KHCIIOTa

1 2,2 0,2 9,8
2 3,0 2,1 7,

3 3,6 3,2 6,8
4 5,0 5,1 4,8
5 54 5,6 4.4
6 6,0 6,3 3,7
7 7,0 8,2 1,8
8 8,0 9,7 0,3

2. Ha Bincrani 0,5 ¢cM BijJi KiHYMKa KOPEHS 3 POCIIMH, IO BHPO-
IIYBaJIUCh 32 PI3HOI BOJIOTOCTI CyOCTpary, JIe30M 3pOOHTH MOTEPEUHI
3pi3u i 3aHypUTH iX Ha 5 XB. y 70 %-i1 cUpT.

3. B opny wamky Iletpi Hamutu 2+3 M7 0,1 %-ro po3unHy €03HHY,
a B iHory — 2+3 M1 0,002 %-ro METHICHOBOTO CHHBOTO.

4. 3i ciupTy 3pi3u CrovaTky NepeHecTy B eo3uH Ha 10 XB., a 1o-
TiM (He mpomuBaroun) Ha 10 XB. y METHJICHOBHUH CHHIH.

5. 3adapOoBaHi y CUHIN KOJIp 3pi3H MEPEHECTH Y PO3UMHU 3 Pi3-
HuM pH 1 excrionyBaru ix Bripomosx 60+120 xB.

6. 3pi3u BUIHATH 3 PO3UMHIB, PO3KIACTH Ha PEAMETHOMY CKIIi Ta
PO3IISIHYTH i MIKPOCKOIIOM 32 MaJIOTO 301IbIICHHS.

Hpumimka. 'V posuunax 3 pH nuoicue IET 3abapenenns mxaHun
oyoe poxcesum, 3a pH suwe IET — cunim. Ilepexione 3abapeénentsi pos-
yuny (¢hionemose) sxazye na me, wo pH 306HiuHb020 po3uuHy 6ionoesi-
oae IET mxanunu. IET xopu ma npogionoi mxkanuru Oyoe pizHoio, wo
CBI0UUMb NPO HEOOHOPIOHUL CKIA0 YUMONLAZMU 8 KIITMUHAX TNKAHUH.

7. 3poOUTH BUCHOBKH.

KOHTpOJIbHi 3allMTAaHHA Ta 3aBJaHHSA

1. Ilo Take /ET pocnuHHOT TKaHUHU?

2. 3 AKOI0 METOI0 BUBYAIOTH /ET TKaHUH?

3. Uu morxe BenmunHa /ET CBiqUUTH PO HANPABIEHICTH MPOLIECIB
KATTEQIAILHOCTI?

4. Slkoro 3abapBiieHHs HAOyBalOTh (DIIOSMHI CJICMEHTH KOPCHs?

5. Uu 3a0apBIIOBaTUMYThHCS] KCUJIEMHI €JIEMEHTU KOpEHS?

6. Un motpiOHa ¢ikcallis pocIuHHOI KIITHHH TP BU3HAYeHH [ET?
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Po6ora 5. IINTA3MOJII3 I AEIIJIAZMOJII3
Y POCJIMHHUX KJIITUHAX

Hao4yHuM nposiBOM OCMOTHYHHX 1 )KUTTE3aTHUX BIACTUBOCTEH
POCIMHHUX KIIITHH € TIpUTaMaHHe iM SIBHIIE TUIa3MOJIi3y Ta Aeruias-
MoJti3y. [lnasmoniz — 1ie sIBUILE BiOKPEMJICHHS MPOTOILUIACTA Bij
KJIITUHHOI CTIHKM BHACJIIIOK BTPAaTH HUM BOJHM 3a PaxyHOK OCMOCY.
[Ta3moni3 MOXKHA CIPUYMHUTH, IIOMiCTHUBIIHN KJIITHHH B TiNEPTOHIY-
HUH pO34rH, TOOTO PO3YHH, KOHIIEHTPALIisl SIKOTO OiJibIa, Hi’K BaKyo-
JIIPHOTO COKY. BHAC/TIIOK 1[bOTO OLIBII KOHIIEHTPOBAHMIA 30BHIIITHI#H
PO3YMH BiOMpace BOAY BiJl BaKyoui, 00’ €M SKOi 3MEHIIY€EThCS, 1 IIap
MUTOIIA3MH, IO MPUTHCHYTHH BaKyoJIelo 10 0OOJOHKH, BiZJOKpEeM-
JIIOEThCS B Hei. Yepes meskuii yac, y 3B’ 43Ky 3 THM, IO IIUTOILIA3-
MaTH4HI MEMOpPaHH MPOIYCKAIOTh HE TUIBKH BOAY, a i JesiKi peuoBU-
HU, Y BaKyOJISIX IiIBUIIY€ETHCS KOHIIEHTPAIlisS KIIITHHHOTO COKY. Tomi
KJIITHHA TOYMHAE OCMOTUYHO MoruHat Boxy. O0’eM 1mia3MoInizoBa-
HOTO MPOTOIIACTA TIOCTYNOBO 30UIBIIYETHCS, IUTOIIa3Ma HaOIMKa-
€ThCS 10 KIIITUHHOT CTIHKM — BiZI0YBa€ThCS deniazmonis. 3a MBUAKIC-
TIO JETUIa3MOJIi3y pOOJISTh BUCHOBOK PO IIBUJAKICTH MPOHUKHEHHS
Y BaKyoIll pi3HUX peuoBHH. Jleria3mMosIi3 iCTOTHO PUCKOPIOETHCS Y
pasi 3aMiHM TUIa3MOJIITHKA Ha BOLY.

[Tna3moni3 Haiikpalie CIocTepiraT y pOoCiHH i3 3a0apBICHUM
KJIITHHHUM COKOM, OCKIJIbKM cama IMToIia3Ma 0e30apsua. Tomy s
pobOTH Kpalle BUKOPHCTOBYBaTH
emniiepMy CHHb03a0apBIICHHX JTyCOK
U0y, YepBOHOI KalyCTH, TpaJiec-
KaHIIi1, TUCTKH eJioziel Ta BaiCHepii.

3a TEeBHMX YMOB OCBITJICHHS
npemnapary Ta cTaHy IUTOIIa3MHU Ha
MOYATKOBIM (ha3i TuIa3Moiizy MOX-
Ha crocTepiratd 1l TOHEHBKI TAXKI,
IO TATHYTBCS Bij MOBEPXHI MPOTO-
miacra J0 nop B obosoHi. Ile tak
3BaHi niazmooecmosi Humky (HUTKH
XexTa), sIKi CBiT4aTh MPO B’ A3KICTh
Ta EJACTHYHICTh LUTOIUIA3MM. 3a- Puc. 1.1. Pisni popmu mrasmorisy
JIEKHO Bijl [[bOr0 BHHUKAIOTH Pi3Hi Z’i”;fl”;i;’;i?;’ﬁgé"yﬁﬁgl_ Ky ToBui;
dopmMu mmasMonisy: KyTOBWH, yBi- B - ysiraymmis I - omywmit;
THYTHIA, OMYK/IHii, CyTOMHHIf, KOB- - CyAoMmi; E - kopmaikosuit

B 1 - x/IiTMHHA CTiHKa; 2 — BaKyO/d;
IIaYKOBUHU (pI/IC. 1. 1) 3 - nuTonnasma; 4 — AApo.
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Ha ¢opmy mnmasmonizy BIUIMBAIOTh TAKOK HOHM IJIa3MOJIITHKA.
Tak, foHM KaJito 3MEHITYIOTb, @ HOHU KaJIBLIIIO M1 ABULIYIOTH B’ I3KICTh
LUTOIJIa3MU. [HKONK HABITh y CyMDKHHMX KJIITHHAX CIIOCTEPIralOThCs
pi3Hi popmu MIa3MOIMI3Y, IO CBIAYUTD MPO iXHIO HEOTHOPIAHICTb.

BaxxnuBo, 1o 3MaTHICTh KIITUHU JIO TUIA3MOJI3y € JOCTOBIPHUM
MOKAa3HUKOM 11 KHUTTE3NATHOCTI Ta CTPYKTypHO-(PyHKLIOHATBHOI Li-
JicHOCTI. 3a MOBNBHOTO IUIa3MOJIi3y KIIITHHM TPHBAJIMK 4ac 3aiu-
LIAI0THCS KUBUMH. 32 HassBHOCTI JOCTYMHOI JUIsl KJIITUHH BOIU BOHH
JIETKO BiIHOBIIOIOTH CTaH Typropy. TpHBajiuii IJIa3MOIi3 3yMOBIIOE
3aru0enb KITUH. SIBUILE MIa3MONi3y BUKOPUCTOBYIOTH Ui BH3HA-
YEeHHS OCMOTMYHOTO MOTEHLialy, B’S3KOCTI LUTOIMJIa3MHU, HMPOHHUK-
HOCTI KJIITHHHAX MEMOpaH TOIIIO.

Meta po6oTu. O3HAOMHUTHUCS 3 SABUIIEM ILIA3MOJI3y Ta Jeria3-
MOJTi3y, BUBHAUYUTH MOTPIOHI IS IBOTO YMOBH, & TaKOXK 3HAYCHHS
WX SBHII Y TIPOIIECaX KHUTTEMSUILHOCTI POCIUHHHUX KIITHH.

Marepianu, peakTuBu, odnagHanns. L{uOyns cuns abo aucTku
1HIIMX pocauHHUX 00°ekTiB; 1 M po3unnu miasmonitikis (NaCl abo
caxapo3n) y KpamnelbHHLSX; CKaJlbIeli, npenapyBajbHi TOJIKH, Mi-
KPOCKOIH, IPEIMETHI CTEeKJIa Ta HAKPUBHI CKEJBIIS, CKIISHI MAJINYKY,
CTaKaHYMKH 3 BOJOI0, DIIBTPyBaNbHUIA HaMip, MiHIETH.

Xix podorn.

1. 3 omyksoi yacTHHHU JIycku IuOyai abo JIMCTKa TpaaecKaHIil
3HATH MIHLIETOM MIMAaTOYKH 3a0apBIIEHOI eMliIepMH 1 IIBUAKO MTOKJIac-
TH y KpaIjIMHy BiZICTOSIHOI BOAOTIHHOI BOIM HAHECEHY Ha MIpeMEeTHE
CKJIO T2 HAKPUTH HAKPUBHUM CKEJIBLIEM.

2. Ha manomy 30ibIIeHH] 3HAMTH JUISTHKY pernapary, A€ KIITHHA
Haiikpaie 3abapBieHi i He neopmoBani. 3apucyBaru Gopmy 1 cTan
KUTBKOX THIOBUX KJIITHH.

3. 3 ogHOro GOKY HaKpHUBHOTO CKEJbIISI HAHECTH KpaminHy 1 M
po3unHy caxapo3u ab6o NaCl, a 3 mpoTHie:KHOTO OOKY CMYIKKOIO
(INBTPYBaIbHOTO Mamepy BIATATHYTH 3-IiJ HAaKPUBHOTO CKEJIbII
BOLY.

Ipumimxa. 3a Kinvka X6unun UOHO, AK Y 3a0ApPEIeHUX KIimUHAxX
NPOMONIACH NOYUHAE GIOOKPEMIIO8AMUCS GI0 KIIMUHHOI CMiHKU
(nacamneped y xymax xaimunu). Ilocmynoso 06’em npomonnacma
3MEHULYEMbCSL, NOKU BiH He NepemeopumvpCsl Ha Kyisacme YIMGOpeH-
Hsl 8 Yyenmpi Knimunu, abo nooausy ooHici 3 KnimuHHux cminok. 3a-
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bapenenHs 6axyoni cmae 3HAYHO ACKpagiule 3a PaxyHOK 3MeHUEeHHs
i1 06 ’emy.

4. Po34uH caxapo3u 3-I1i]] HAKPUBHOTO CKEJIBLIS BIATATHYTH CMY K-
KOKO (PUIBTPYBAIILHOTO MAIepy Ta 3aMiHUTH Ha BOJY, P IIbOMY CIIO-
CTEpITal0Th JICTIa3MOJTi3 POCIUHHOT KIIITHHH.

5. 3apucysaru pi3Hi (hopMu MIa3MOMII3y Ta ACTLIA3MOINI3Y KiTbKOX
KITIITHH.

6. 3poOUTH BUCHOBKHU.

KoHTpoabHi 3annTaHHA Ta 3aBIaHHA

1. [Io MiCTUTBCS MiX TUTA3MaJIEMOIO i TOHOTLIIACTOM?

2. Ilo Take HUTKK XeXTa, KOJIM BOHM BUHUKAIOTH?

3. YoMy m1a3Moni3 CIOCTEPiraeThesl JUIIE B )KUBUX KIITHHAX?

4. Yu xuTTE30aTHA TUIa3MOITi30BaHa KiliTHHaA? SIK 11e MoXKHa Tepe-
BipuTH?

5. Un MOXHa criocTepirati mia3mori3 y 6e30apBHUX KIiTHHAX?

6. UM 1u1a3MOJ1i3 BiIPi3HAETHCS Bl IIUTOPI3y?

7. SIKi OCMOTHYHO aKTUBHI PEYOBHHHU MICTUTh BaKyOJSIPHUH CiK?

8. SIki yMOBH CIIpUSIOTH 30€peKEHHIO B KIIITHHAX HUTOK XexTa?

PoGora 6. KOBITAYKOBUM TIJIA3ZMOJII3

PocnuHHa KITiTHHA MPOSBIISE BIACTUBOCTI OCMOTHYHOI CUCTEMHU.
OyHKIiI0 HAMiBIPOHUKHOI OOOJIOHKH BUKOHYIOTH LUTOIMJIa3MaTHY-
Hi MeMOpaHu (niazmanema i movoniacm), a OCMOTUYHO aKTHBHOTO
PO3YHHY — KIIITHHHUH CiK.

SIKIIO KMBI POCIMHHI KJIITHUHH €KCIIOHYBaTH y PO3YMHAX OCMO-
TUYHO aKTUBHHUX PEUOBHMH Pi3HOT KOHIEHTpALii (KOXKEH 3 SIKUX Ma€
MEBHY BEJIMYMHY OCMOTHYHOTO THCKY), TO iX peakuis Oyne HeomHa-
KOBOK. PO3uMHU, OCMOTUYHUI THCK SKMX MEHIIMHA 32 OCMOTUYHUI
TUCK KIITUHHOTO COKY, Ha3UBAIOTh 2iNOMOHiYHUMU. SIKIIO 0CMOTHY-
HUH THCK PO3YHMHY OiNIBIINI 32 OCMOTHYHHUI THCK KIIITHHHOTO COKY,
TO BiH cinepmoniunuil. Konm ocMOTHYHUI THCK PO3YMHY AOPIBHIO-
BaTHME OCMOTHYHOMY THCKOBI KJIITHHHOTO COKY, TO HOTO Ha3UBaIOTh
I30MOHIYHUM.

V pasi 3aHypeHHS KIITUH y TiMEePTOHIYHUI PO3YMH, 3 KIITHHHO-
TO COKY B CEpeIOBHILE HAAXOJUTUME BOAA 10 BUPiBHIOBaHHS OCMO-
TUYHUX TUCKIB PO3YMHY 1 KIIITHHHOTO COKY. BHaciok BTpaTu Bonu
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00’€M MPOTOIIIacTa 3MEHIIYETHCS, BiH MIepecTaE TUCHYTH Ha KIITHH-
HY CTIiHKY, BTPa4a€eTbCsl TYProp, HUTOILIA3Ma CKOPOUY€ETHCS, YIIiIb-
HIOETBCS — CIIOCTEPITaEThCs SBUILE I1a3MOJTi3Y.

Ko npoTomiacT mo4rHae BiAMIISTHCS BiJl KIIITUHHOI CTIHKH T10
KyTax KJIITHHH CIIOCTEPIraeTbesi nowamxoguil abo Kymoeuii Tia3mMo-
713, KOJIK B 0ararbox MiCLSIX — y@ieHymuil, KOJIU MPOTOILIACT MOBHIC-
TIO BIAJUISETHCS BiA KIITUHHOI CTIHKU — onykauil mnazmonis. ®opma
[Ia3MOJII3Y 3aJIeKHUTh TAKOXK BiJ] B’I3KOCTI POTOILIa3MH Ta IIPOHUK-
HoOCTI ii mapis.

Koenauxosuii nnazmoni3s BigOyBaeThCs i Ji€r0 KaTiOHIB 1 aHIOHIB
CcoJIeH, SIKi IPOHMKAIOTh Kpi3b IJIa3ManeMy B Me3oruiasmy. Kpiss To-
HOILIACT 111 COJIi Maie He IPOHUKAIOTh, a00 MPOHUKAIOTH AY>Ke TO-
BiJIbHO. Hakonnuyrouucs y Me301uia3mi, KaTioHH coJieil 3yMOBIIOIOTh
il HaOyxaHHs, B Pe3yJbTaTi YOTO YTBOPIOIOTHCS KOBIAYKH Ha KIHIIAX
IJ1a3MOJII30BaHOI UTOIIa3MH1 (KOBITAYKOBUH IJIa3MOJIi3).

Meta poGorn. 3’sCyBaTd NMPUYUHU BUHUKHEHHS KOBIIAYKOBOTO
IJ1a3MOMi3y.

Marepianu, peaktuBu, odaagHanas. Cuns uulysns; 1 H. po3un-
u KNO,, Ca(NO,),, CaCl,; MikpoCKomu, IIPeIMETHI CTEKIIA Ta Ha-
KPHUBHI CKeJbLsl, MIHIETH, MPenapyBaibHi TOJNKH, CKIISHI OI0KCH abo
TOIMHHUKOBI CTEKJIa, MIMEeTKH.

Xix poborn.

1. HImartouku 3a0apBiieHOI emiJepMH CHHBOT U0yl MOKJIACTH Ha
30+60 xB. y cxisni Oroken 3 1 H. pozunnom KNO.,.

2. PosrnsHyTH mpernapar mijf MiKpOCKOIIOM y KPaIUIHHI [IOTO Ca-
MOTO PO3UHUHY.

IHpumimka. ¥V bazamvox Kiimunax cnocmepiearoms KOSNAUKOGULL
nnasmonis. Ha obox nomocax 6uono Habpaxay yumonnasmy, wo Ha-
eadye koenauxu. Aopo maxooic icmomno 30invutyemocs 6 00 ’emi. Le
Asuwe symosnene nponuknennsm tionie K*, NO', kpize niasmanemy
6 mezonnasmy. Ha npenapami euowno, wo niasmanema i mononnacm
BIOPIZHAIOMbCS YIMKUMU PIBHUMU KOHMYPAMU.

3. BignosinHo 110 1.1 gOCHiA MPOBECTH 1 3 pO3UNHOM Ca(NO3)2.

Hpumimxa. Ilnasmoniz He 8i00ysacmubcsi, 60 HOHU Kanbyito itomb
HA KAIMUHY RPOMUNIEHCHO HOHAM KATi0.

4. KNiTHHY 3 KOBIIAYKOBHM ILIA3MOJII30M MEPEeHeCTH 10 1 H. po3-
unny CaCl,.
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Ipumimka. Cnocmepizaioms nepemeopents K08naykoe020 nias-
MOTI3Y HA 36UYALIHUTI ONYKIAUL NIAZMOTI3.
5. 3poOUTH BUCHOBKHU.

KonTpoabHi 3annuTanHsA Ta 3aBIaHHA

1. YoMy B mia3moIi30BaHOMY MPOTOIIACTI YTBOPIOIOTHCS KOB-
Mayku?

2. Slka 3 mMeMOpaH OiMbII MPOHMKHA — IJIa3MajeMa 4Yu TOHO-
miact?

3. o Take mna3moni3, 4OMy BiH BUHHKAE?

4. Yy 31aTHi 10 1a3MOJIi3y MEPTBI KIITHHU?

5. SIxi po3unMHH HA3UBAIOTH TiNep-, TiM0- Ta I30TOHIYHUMU?

6. Sxi Tvnu mnasmonizy Bam Bimomi?

PoGora 7. BASHAUEHHSI CTPYKTYPHOI B’SI3KOCTI
MHPOTOIVIASMH INJIASMOJITUYHUM METOAOM

B’asxicmio Ha3WBalOTh BIACTUBY IS PIIMH 3AaTHICTH YMHUTH
OITip MIEPEMIIIICHHIO OJHHX ii YaCTOK moj0 iHmuX. BoHa 3ymoBieHa
TEPTAM MIX MOJISKYJIaMH IIiJ] yac iXHboro pyxy. Ha Binminy Bin 3Bu-
YallHUX PiAWH, IPOTOIUIa3Mi BIACTUBA CTPYKTYpHA B’ A3KiCTh, TOOTO
iCHYBaHHSI ME€BHOI BHYTPIIIHBOI CTPYKTYpH 1 B3a€eMHOI opieHTamii
CKJIQJIOBUX KOMITIOHEHTIB. 3rifiHo ganux A. ®peii-Biccminra, nporto-
M1a3Ma OJHOYACHO Ma€ O3HAaKH PiAUHM (TEKYYiCTb) i TBEpPIOTO Tijia
(emacTHYHICTB), 110 MPOSBISAETHCS B OC3MEPEPBHIN 3MiHI CHII 34e-
IUICHHA MiX OiokoyioinamMu. BiamoBigHO mpoToruiazMa mepiogudHo
cTae abo piamo (3016), 200 TycTiimoo (eens). Lls BIacTUBICTH TiCHO
OB’ si3aHa 3 MPOIIeCaMHU KUTTENISIILHOCTI KIIITUHU Ta 11 010XiMiYHOO
AKTHBHICTIO.

[Ipo B’s3KicTh MpOTOILTa3MU POOIISATH BUCHOBOK 32 YacoM, SIKUH
MPOMIIOB 13 MOMEHTY 3aHYPEHHS KIIITHH Y TIHEPTOHIYHHNA PO3YMH
710 TOsIBH OMyKoi opmu mumasmodizy. Unm Oinpliwii el Jac, THM
BHUIIIA B’SI3KiCTh MpOTOIUIa3Mu. Hes3Baxkaroun Ha HEZOCKOHAICTh Me-
TOAY HOTO HIMPOKO BUKOPUCTOBYIOTH JUIS TIEPBHHHOI OLIHKU Pi3HUX
BIUIMBIB Ha CTPYKTYpY IPOTOILIa3MHU.

Meta po6oTn. BusBUTH MiHIMBICTH B’SI3KOCTI MPOTOILIA3MH 3a-
JISKHO BiJl TUITY Ta BiKy KIIITHH.
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Marepianau, peakTuBu, 00JagHanHs. [ inouku enozei; 0,6 M po3-
YHH caxapo3u; MIiKPOCKOII, IPEIMETHI CTEK/Ia Ta HAKPUBHI CKENbL,
ae3a OpUTBH, IpenapyBaJibHi TONKH, MIHLIETH.

Xix podorn.

Ipumimka. Pobomy 3pyuno nposooumu 3 MOI0OUMU TUCTMOYKAMU
enoo0el, OCKiNbKU Y HUX 4iKO pO3PIZHAIOMbCSA YOMUPU 30HU: 8 OCHO-
8i Micmumucs 30Ha NOOLY KIimuH (Ciabko 3abapeénena), suuje 30Hu
NOOLTY PO3MAUOBAHA 30HA PO3MACHEHHS, We 8uue — 30Ha Ougepen-
yiayil, a 3eneHa 6epxigka NUCKA CKAAOAEMbCSL 3i CMapux KAimuH,
SAKI 3aKIHYUNIU PIC.

1. I3 BepxiBKOBOI YacTHUHU TJIOUKH enozei BiAiOpaTu KijibKa JIuC-
TOYKIB, 10 MalOTh CBITJIO-3€JICHY OCHOBY W IHTCHCHBHE 3CJICHE 3a-
OapBJICHHS Y BEpXHill 4acThHi. 3aHYpHUTH IX Y KpaIUIMHY PO3UUHY
caxapo3H Ha MPEIMETHOMY CKJi 1 HAKPUTU HAKPUBHUM CKEIbIICM.
3amucaTy 4ac rmoyaTrky JOCIiy.

2. KoxHi I’ SITh XBHJIUH BiJIMi4aTH 3MiHH, SIKi B1IOYBaIOTHCS B KJIi-
THHaX. BU3HaunTH yac mia3Moltizy, 3BepTaloun yBary Ha IIBHJKICTb
[polecy y pi3HOBIKOBHX KIIITHHAX €JIOJE].

3. PesynbraTu ciocTepekeHb 3anucar y tadauuio 1.4.

Tabnuysa 1.4. BusiBieHHsI MiHJIHBOCTI B’SI3KOCTi NPOTONJIA3MHU
3aJIesKHO Bil THIY Ta BiKy KJITHH

O0’ekT [Tnazmoni3 (vac excrio3uuii/hopma rra3mMotizy)

Jocuia- 5 XB. 10 xB. 15 xB. 20 xB.

KCHHA  IypirnyTnit |omyxomii [ysirs. |onyxo. [ysirs. [onyxo. [ysira. [omyxo.

OcHoBa
JINCTKA

30Ha
po3TAr-
HEHHS

3oHa
nudepeH-
mianii

BepxiBka
JIMCTKA

4. 3poOWTH BHCHOBKH PO 3aJSKHICTh B’SI3KOCTI MPOTOILIA3MH
BiJ BIKy KJIITHH.
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KOHTpOJ’lLHi 3alIMTAaHHA Ta 3aBJaHHSA

1. Ilo Take B’SA3KICTh PiAUHU?

2. SIkuit BUI B’SI3KOCTI XapaKTEPHUH JIJIS [IUTOILIA3MU?

3. SIxe 3HAa4eHHS Mac B SI3KICTh LUTOILIA3MHU B KUTTI KIIITHHA?
4. Big 40ro0 3aJI€KUTh B’ SI3KICTh LIMTOILIIA3MHU ?

Po6ora 8. BUBHAYEHHSI B’SA3KOCTI LHUTOIIJIASMU
POCJIMH METOAOM IHEHTPU®YI'YBAHHS

OnHi€l0 3 BOKIMBHUX (Di3UKO-XIMIYHUX BJIACTHBOCTEH IMTOIIA3-
MU € B’si3kicTh. Ha BigMmiHy BiJ B’S3KOCTi 3BUYAHHMX PiIWH B’S3-
KIiCTh IMTOIUIA3MH 3yMOBIICHA BHYTPIIIHHOIO OpraHi3amiero BCix il
CKJIaJIOBUX YACTHUH, i1 yABTPacTPyKTypoto. Ormip, SKHi YUHATH PYXOBi
YaCTUHOK JIAO1JIbHI €JIEMEHTH CTPYKTYPH PIAWHU, HA3UBAIOTh CIIPYK-
mypHot 6 si3kicmio. B’S3KICTh IMTOIUIA3MU JICTKO 3MIHIOETHCS ITijT
BIUTMBOM 30BHIIIHIX (DaKTOPIiB: TEMIEepaTypH, BOJIOTOCTi, MiHepallb-
HOTO XXHMBJICHHS TOLIO. 32 HEI0 MO’KHA POOUTH BUCHOBOK IIPO CTYITiHb
CTIMKOCTI KOJOiNIB HUTOMIIa3MH. VIOHY KalbIiio 1 aloMiHIK0 MmiIBy-
IIYIOTh B S3KICTh IMTOILIA3MH, a HOHHU KaJlit0, HABIAKH, 301JIbIITYHOYH
JUCIIEPCHICTD KOJIOI/IIB I[UTOILIA3MH, 3MEHIIYFOTH ii B’SI3KICTb.

B’si3kicTh IUTOIIa3MHM Ma€ BEJMKE 3HAYCHHS ISl BHOKMBAHHS
POCTIMH B yMOBaX BHCOKHX TEMIIEPATyp i eilIUTy BOJIOTH Y IOBKIJI-
1. Oco6nHMBOrO 3HaYEHHS BOHA Ha0yBae IS TiApodiTiB i yac THM-
4aCcOBOI'0 MEPECUXAHHS BOJONM.

B’si3kicTh IMTOIIIA3MHU 3aJI€KUTH BiJl 30BHILIHIX 1 BHYTPILIHIX
daxTopis, Biky, a3y OHTOreHe3y, XapaKTepy €KOTOITy TOIIO. i BH-
3HAUYaIOTh Pi3HUMU criocobamu. OJTHUM 13 HUX € METOIl yeHmpugyey-
eanHs. B 0CHOBY 11bOr0 METOy MOKJIaieHO piBHSAHHSA CTOKCa. 3a 1M
PIBHSHHSAM IIBHJKICTh MaJiHHSA KYJIbKH (32 cTajoro pajiiyca) obep-
HEHO MPOTOpLiiHa B’I3KOCTI piliHUA. Miporo CTPYKTYpHOI B’sI3KOC-
Ti IATOILJIA3MHU MOXe OyTH Ta MiHIMaJIbHA BEJIMYWHA BiJIICHTPOBOIO
MPUCKOPEHHS B OMUHHIX ¢, 33 KO HEHTPH(YTyBaHHS MPOTATOM
10+20 xB. 3yMOBITIOE 3MIillICHHS XJIOpoIIacTiB y 50 % KIiTHH.

BinneHTpoBe nprcKOPEHHS BU3HAYAIOTH 32 BIIHOIICHHSIM Bi/IIICH-
TPOBOI CHJIN 1O CHIIH TSDKIHHS:

C:(sz')ﬁr’

q
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ne N — KiTbKicTh 00epTiB LEHTPUQYTHU 32 CEKYHIY;

7 — paniyc HeHTpudyru;

¢ — NpUCKOpeHHs cuiu TsokiHHS (981 cm/c?).

Jn1st MOpiBHSHHS JOCHINiB BU3HAYAIOTE BiIHOCHY B’SI3KICTh IIUTO-
w1a3Mu. Mipoto ii Moxe OyTH KiJIBKICTh 00€pTiB LIEHTPU]YTH, SKa
noTpiOHa I OAHAKOBOTO 3MIIIEHHS XJIOPOIUIACTIB. Y HaBYaJIbHUX
7a00opaTopisix IJIsi UBOTO 3PYYHO BHKOPUCTOBYBATH MajorabapuTHI
ueHtpudyru HIYM-1 a6o LIJTH-2.

Mera podoTn. BruzHaunTy B’S3KICTh UUTOIUIA3MH B JIMCTKax
BOJIHUX POCIHWH 3a Ail pi3HUX TeMIIepaTyp METOAOM LEHTPUPYTy-
BaHHSI.

Marepianu, peaktuBu, o0JagHanHs. BogHi pociamHu — eno-
nest, Hasgga, BaJIiCHEpis; eTUJIOBHH CUPT 3 KUIbKOMa KparTHHAMH
KOHIEHTPOBAHOI OLTOBOI KUCIOTH, e(ip; CKISHKHA 3 BOAOIO, MiKpO-
CKOIH, IPEAMETHI CTEKJIa Ta HAKPUBHI CKENbLs, Jie3a, MHLIETH, Tpe-
napyBajibHi TOJKH, MNETKH, TpoOipKu, MajgorabapuTHa LeHTPUPYTa,
LHEHTPHUPYKHI MPOOIpKH.

Xix po6oTu.

1. JlexinbKka JMCTOYKIB eojei, Hasau 1 BaJicHEpil MOKIACTH Ha
30 XB. Y CKJISHKH 3 BOJIOIO 1 TIOMICTHUTH: TIEPIIIi — B XOJIOIUIBHHK 32
temmnepatypu 2°C, npyri — B TepMocTar 3a Temreparypu 30°C, a Tpe-
Ti 3JIMIINTH 32 KIMHATHOI TeMIepaTypH.

2. Y nentpudyxHi IpoOipKH HaJUTH BOLY, MOKJIACTHU 10 4+5 jmc-
TOYKIB 1 HeHTpuyryBaru npotsiroM 10 XB. 3a pi3HUX MIBUIKOCTEH:
1000, 2000 i 3000 06/xB.

3. IMicns nentpudyryBaHHs TUCTOUYKH IIBUAKO MEPEHECTH y PiK-
Cyrody pimuHy (K (ikcarop MoOXHa BHKOPHUCTOBYBATH CTHIIOBHIA
CIHPT 3 KITbKOMa KpaIlsIMHAMHU KOHIIEHTPOBAHOI OLITOBOI KHUCIIOTH),
MPOMHUTH BOJOIO i PO3MISTHYTH i MiKPOCKOIIOM.

4.V nuctoukax, e B pe3yabrari HeHTpu(yryBaHHS B MOJIi 30py
MIKpOCKOIla BiIOyBa€eThCsl 3MiLeHHS XJoporacTiB y 50 % kiiTuH,
OOYUCIUTU CTPYKTYPHY B’SI3KiCTh IUTOILIA3MH.

5. JIuctouku 3HOBY momicTUTH Ha 10 XB. y TpoOipKH 3 BOIXHUM
po3urHOM edipy, 1 e pa3 HeHTpUQyTryBaTH MIpoTirom 15 xs.

Hpumimxa. 11i0 diero eqhipy yumonnaszma siomupae, npu yvbomy iv

8 ’A3KICMb PI3KO ZHUNCYEMBCA, WO GUABTAEMbCA Y OYIice UWBUOKOMY
nepemiwjeHHi Xa10ponaacmie.
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6. 3 oTpUMaHMX pe3yIbTaTiB OOUMCIUTH cepeqHi MOKAa3HUKHU Ta
3amucary ix y tabmumto 1.5.

Tabnuys 1.5. Bu3sHaYeHHs CTPYKTYPHOI B’SI3KOCTi HUTOMJIA3MHU
B JINCTKAaX BOXHMX POCJIMH 32 Jii pi3HUX TeMnepaTyp

3MileHAs XJIOPOILIACTIB

_ Hac micist 10-XBHIMHHOTO Crpykryp-
Bapiant ILIA3MO- ueHTpudyryBausi, % Ha
ToCIiTy 3y, 1000 2000 3000 B’S3KICTH

XB. 00./XxB. | 00./xB. | 00./XB.

Temneparypa, °C:
2

KIMHaTHa
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7. 3poOuTH BUCHOBKHM IO BIUIMB TEMIIEPATYpH HA CTPYKTYPHY
B’SI3KiCTh LIUTOIUIA3MH Pi3HUX BUIIB BOAHUX POCIIUH.

KoHTpoJIbHi 3an1MTaHHS Ta 3aBIAHHS

1. Ilo Take CTPyKTypHA B’SI3KIiCTH?

2. SIK TIOSICHATH HEOHAKOBY B’A3KICTh MPOTOIIIA3MH Y MOJIOIUX 1
CTapuX KIIITHHAX JIUCTKIB POCIUH?

3. SIk 3MIHFOETBCS B’S3KICTh IUTOIUIA3MH B OHTOTEHE31 POCIHH?

4. Sxi dakTopu AOBKIIISA BIUIMBAIOTH Ha B’SI3KICTh IUTOIUIA3MH
KIITHH?

PoGota 9. BIVIUB HOHIB K*HA B’SI3KICTh
OUTOIVIAZMH

B’azxicmob, abo enympiwne mepms — 1e cuna, HeoOXigHa st
MEPEMIIIeHHs OJTHOTO IIapy PiAMHU BiTHOCHO iHIIOTO. B’s3KIiCcTh 3y-
MOBJICHA 3YCTUICHHSIM MOJICKYIT PIAMHHE MK cOO00 i OITOpOM CTPYK-
TypHUX KOMIIOHEHTIB KIITHHU. Bimomo, mo 3MiHa (QyHKIIOHATHHOI
AKTUBHOCTI KITITUHU KOPEJIOE 31 3MIHOIO B’ I3KOCTI IIUTOILIA3MH.

OnHO- 1 ABOBaJeHTHI WOHM METAaNB 1 Pi3HI aHIOHU HEOJHAKOBO
BIUTMBAIOTh Ha B’S3KICTh HUTOILUIa3MU. OTHOBAJICHTHI HOHU METaJliB
MiJBUINYIOTh CTYIIiHb Tifpararii KoJOifiB 1 TOMy 3MEHIIYIOTh B’s3-
KICTh IIUTOIUIa3MU. /IBOBaJICHTHI KaTiOHH 3yMOBIIOIOTH KOAryItoIqy
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IO Ta JeTiapaTalliro OUIKIB 1 MMiBUIIEHHS B’ SI3KOCTI [IUTOILIA3MH.

[Ipo 3miHy B’A3KOCTI HUTOIMJIa3MHU CBIYUTH (opMa 1 4ac mia3mMo-
i3y, LI0 3yMOBJICHHH TilIEPTOHIYHIMHU PO3YMHAMH HITPATiB KaNlilo Ta
KaJIbLiIO.

Meta po6oTH. BU3HAUNTH 3QJI€KHICTh MiXK B’ SI3KICTIO IIUTOILIA3-
MU Ta KOHLIEHTpALi€I0 HOHIB Kalilo B TUCTKax enozei abo BamicHepii,
B Jiyckax nuOyii. BcranoButu xapakrep nii ioniB K™ ta Ca?* Ha B’s13-
KiCTh LIMTOIIA3MH.

Marepianu, peaxktuBu, odgagHanns. CuHs 1Oy, emoxes,
Banticuepis; 1 M posunn KNO,, 0,7 M posunn Ca(NO,),, etunosuit
CIHPT; UeHTpUdyra, HeHTpudyxHi npodipku, yamku Ilerpi, ckis-
Hi IpoOipKH, MIKPOCKOITH, IPEAMETHI CTEKJIa Ta HAKPUBHI CKENbL,
Je3a, NiHIETH, IpenapyBaibHi TOJIKH, TIMIEeTKH.

Xix podoru:

Hocnio 1.

1. Ipurotysaru 0,2; 0,1; 0,05 M pozuuru KNO.,.

2. Y dorupu npobipku (vamku Iletpi) HanuTh Mo 5 M1 mpuro-
ToBneHnx posuunis KNO, Ta 5 Mt Bz (KOHTpPOJIB) 1 EKCIIOHYBATH B
HUX TI0 TPH JIUCTKA enoaei Bupoaosx 40 xB.

3. 1o nBa nuCTKHM enozei 3 KOKHOTO PO3YMHY BEPXiBKOIO JIUCTKA HO-
MICTUTH Y HeHTpUQY>KHI mpoOipku 1 nentpudyrysaru 3a 1000 00./xB.
npotsirom 10 xB. {nst dikcamii moJokeHHsT XJIOPOIJIACTIB JIUCTOYKH
MEPEHECTH B €THIIOBUI CIIUPT.

4. Ilig MiKpOCKOTIOM BiIMITHUTH CTYIIiHb 3MIILICHHS XJIOPOILIACTIB
y KIIITHHaX OCHOBHU 1 BEPXiBOK JIUCTKiB, BUTPUMAHUX y Pi3HUX PO3-
YHHAX 1y BOAI.

5. 3pobuty BUCHOBKHM IpO BILIMB po3uuHiB KNO, Ha B’S3KiCTb 11-
TOIUIA3MH.

Hocnio 2. XapaktepucTuKa 3MiHHM B’SI3KOCTI LUTOIIa3MH 32 Ya-
COM IUIa3MOJTi3Yy.

[TouaTtkoBoto (opMOIO TIIA3MONI3y € YBIrHYTHH 11a3Modi3. B mo-
najpioMy 1s opma abo 30epiraeTbesi, 200 3 BiANOBITHOO IIBUIKICTIO
MePeXOIuTh B omyKity Gopmy. [Ipomizkok gacy, IKUi MPOXOIUTB 3 Yacy
3aHYpeHHs 00’ €KTa B PO3YMH IUIa3MOJITHKA 0 JAOCSTHEHHS OMYKJIIO-
O TJIa3MOJIi3y, 3HAYHOIO MIpOIO 3aJIeKUTh BiJl B’SI3KOCTI IUTOILIA3MHU.
Yum MeHIIa B’SI3KICTh, TUM IIBU/IIE HACTAE OIMYKJIMH MIa3MOITi3.
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O0’exTOM JOCHIy € emifiepMa 30BHIIIHBOI CTOPOHU 3a0apBIICHOT
sycku 1ubyii, 06pobiena miasmornitukamu — 1 M poszuunom KNO,
ta 0,7 M posunnom Ca(NO,),.

1. Ha mpeametHoMy ckJIi mpoBecTH ia3monis (Pobora 5).

2. BusHauntu 4yac, 3a Akuid BigOyBaeThCs MJIa3MoOIi3 y KIITHHAX
eniziepmu Oy, 3anypenux y KNO, Ta Ca(NO,), .

3. 3poOuTH BUCHOBKH PO B’SA3KICTh HUTOIUIA3MH Ta BIUIMB Ha Hel
Pi3HUX HOHIB.

KoHTpoabHi 3annTaHHA Ta 3aBIaHHA

1. o Take rmia3moti3 i siKi popMu BiH Mae?

2. 3a AKUX YMOB KJIITHHA THIA3MOJII3y€ Ta JETUIa3MOITizye?

3. Sk MoxkHa mosicHuTH pisHy miro K™ ta Ca’** Ha B’S3KiCTh LUATO-
ma3mMu?

4. SIx mosicHUTH TOH (PaKT, IO B’SI3KICTh IUTOIIA3MHU B KIIITHHAX
uOyIIi BHINA, HOK y enomei?

5. SIka B’SI3KICTh ITUTOILIA3MH Y KAPOCTIHKUX POCTHH?

6. SIx 3MIHIOBaTHIMETHCS B’ SI3KICTh MIATOIIA3MH Y Pa3i MOCHIICHHS
TLAPOITHYHMX TIpOTIeCiB?

PoGora 10. BU3BHAUEHHSI KOHLIEHTPALII{
KJITUHHOT'O COKY I OCMOTHYHOI'O MOTEHIIAJTY
PE®PAKTOMETPUUYHUM METO/IOM

3naTHICTh KJIITHHM TIOTJIMHATH BOAY BU3HAYA€THCS KOHIIEHTpA-
LI€0 OPTaHIYHUX 1 MiHEpAJIILHUX CIIONYK Y Bakyounmi. KoHeHTpamis
WX CIIOJIYK, & TAKOX CTYIMiHb JUCOMLIalii iX y BaKyoJSIPHOMY COKY
BU3HAYAIOTh OCMOTHYHUI [TOTEHIIA KIITHHH.

[Noka3HUK KOHIEHTpALil KIITHHHOTO COKY 1 BETMYMHY OCMOTHY-
HOTO TIOTEHIIialy OCTaHHIM YaCOM BHKOPUCTOBYIOTH JUIS JiarHOCTHU-
KM TIOTpeOU POCIUH y TONKBi. BennuuHy KoHIIEHTpaIlil KIITHHHOTO
COKY BH3HAUaIOTh pe@dpakmoMempuyHumM MemoooM, SIKUM TPyHTY-
€THCS HA 3MiHI TOKa3HUKA 3aJIOMJICHHS MOJISIPU30BAHOTO CBITIa PO3-
YHHAMM.

Pegppaxmomemp — 11e oNTHIHUHN TIPUIIAZ, 3 TOTIOMOTOIO SIKOTO BU-
3HAYAIOTh MMOKA3HUK 3aJIOMJICHHS CBITJIA ITiJ] YaC MPOXOJKCHHS HOT0
Kpi3b MPU3MY 3 HAHECEHUM Ha Hei TOCiTHUM po3urHOM. [loka3HuK
3aJIOMJICHHS 3aJIeKUTh BiJl KOHIEHTPALlii pO3UMHY Ta TeMIIEpaTypH.
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OCHOBHOIO YaCTHHOIO pepaKTOMETpa € IBi CKISTHI MPU3MH, 3
SIKUX HYDKHSI 3aKpillJieHa HEPYXOMO, a BEpPXHs BiIBHO MiAiiMaeThb-
csl ¥ omyckaeTbes. Ha HMKHIO Tpu3My pedpakToMeTpa HaHOCSTH
JIOCIITHUHM po3unH. [JuBisiYMCh B OKYJSIp, 3HAXOIATh TOUKY Iepe-
XpecTs TEMHOI'O 1 CBITJIOrO MOJIB 30py 1 CyMILIalOTh iX 3 JIIHIAMH
XpecTa, J1ajli 3a IIKaJIOK 3 JiBOro 00Ky 3HaXOmsITh KoeillieHT 3a-
JIOMJICHHSL.

VY 3B’S3Ky 3 TEXHIYHOIO NMPOCTOTOIO pealizamii med meron aia-
THOCTHUKU 4acy IOJIMBY POCIHMH € OAHUM i3 OCHOBHHUX Y MOJBHOBUX
YMOBax.

Meta podoTn. BUu3HaunTH KOHIIEHTPAIIIO KIIITHHHOTO COKY Y Pi3-
HUX BHJIIB IOCIIAHUX POCIMH 3aJI€KHO BiJl SPYCHOCTI PO3MIILICHHS
JUCTKIB Ha pOCIHMHAX. BU3HAYUTH BMICT BiJIBHOT BOAM B JIOCIITHUX
pociuHax, sika nudyHayBana y 25 %-i po34uH caxaposu.

Marepianu, peaktuBH, odaaaHanus. Jluctku, crebna, KopeHe-
IUIOAH AOCIHIAHUX pociuH; 25 %-if po3uuH caxaposu; pedpakTome-
TpH, NIPECH, HOXKUIII, MapJisi, MPOMHBaJIKa 3 AUCTUIHOBAHOIO BOJOIO,
aHaJITU4HI Tepe3H, OI0KCH, (iIbTPYBAIBLHUNA HAITip.

Xinx podotn.

Hocnio 1.

1. 3a 1OMOMOrOI0 PyYHOro Ipeca BiIXKaTH CiK i3 pOCIMHHOI TKaHHU-
HU, NIONIEPEAHBO 3arOPHYTOI B IIMaTOK Mapii.

IHpumimka. Axwo npec siocymuiii, mo pociunmy macy posmepmu
Y cmynyi, nepenecmu Ha NOOGIUIHUIL wap Mapii ma eiddcamu Cik.

2. Cik HaHeCTH Ha HUKHIO ITOBEPXHIO IPU3MH pepaKkTOMeTpa, 3a-
KPHUTH KaMepy 1 MOBEpHYTH I'BUHT Ha MPHJIali, JOMaralo4uch 4iTKOTO
300pakeHHs mwkanu (%) B okymsapi. [loninka mkanu, Kpi3b SIKy Mpo-
XOJHUTh TOPU3OHTAJIBHA JiHis (TOYKA MepexpecTs JNiHiil) MiXK CBITIUM
i TEMHMM IIOJISIMH, BiANOBia€ KOHIEHTpALii LyKPy B KIITHHHOMY
COKY JIOCJITHOT POCIIMHH.

Hpumimka. [Qns KodcHO20 pOCIUHHO20 00°€kma nposecmu He
MeHUule mpvbox GU3HAYEeHb i oOuucIumu cepeone 3HavenHs. Y pasi
3MIHU 00 ’€kma 00Cni0dceHd (Ui POCIUH, MKAHUK) NPUIMY NPOMU-
Ppaloms CROYamKy 80J02UM, d NOMIM CYXUM Qitbmpy8anvHum nane-
POM, W0 3mMumu NONEPEOHiti PO3UUH.

3. IopiBHATH pe3yabTaTH A0CHTIHKEHb, 3pOOUTH BUCHOBKH.
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Hocnio 2.

1. [purorysatu 25 %-i1 po3unH caxaposu. TouHy KOHLIEHTpAIIiIO
BUXIJTHOTO PO3YMHY Caxapo3H BH3HAYUTH 3a JOIIOMOTOI0 pedpaKTo-
MeTpa.

2.V cxiIsiHI OFOKCH HAJIUTH 110 5 M1 25 %-T0 pO34HMHY CaxaposH,
3aHYpPHUTHU 0 2 T JOCHITHUX POCIMH (S0IyKO, KapTOIUIIO, OEroHiI0
TOLIO), OIOKCH 3aKpUTH MPUTEPTUMHU KpHIeuKkamMu. PociuHHi 00’ €k-
TH €KCTIOHYBATH BIPOJOBXK 24 rop.

Hpumimxa. 3a uac excnosuyii 6inbHa 600a OUPYHOYE 3 POCTUHHUX
MKAHUH y 2INepMOHIYHUL PO3YUH Caxapo3u, HApasi KOHYeHmpayis
caxapo3su y 610Kcax 3MeHULYEMbCSL.

3. 3a momoMoror pepakToMeTpa BU3HAYUTH KOHLEHTPALIIO ca-
xapo3u (%) B Or0Kcax 3 00’ €KTaMU AOCIiIKCHb.

4. Bu3HaunuTH BMICT BiJIbHOT BOAM B POCIMHHUX TKaHUHAX (X) 3a
¢dhopmyroro:

100-(A-5)-B
o 100-(A-B)

100%,
b-M

ne X — BMmict BinbHOT Boau (%);

A — movaTKOBa KOHIICHTpALisl caxaposu, %o;

b — koHIeHTpallis caxapo3u B Or0Kcax 3 00’ €KTOM JO0CIiIKEHb;

B —maca 5 mu po3zunny caxaposu (5,25 r);

M — maca HaBaXXKH (2 T).

5. 3poOuTH BUCHOBKH LIO0 BMICTY BiIbHOI BOAM Y Pi3HUX TKaHU-
HaX POCIHUH.

KoHTpoabHi 3anuTaHHA Ta 3aBIaHHA

1. Yu icHye 3aleXHICTh MK KOHIICHTPALIEI0 KIITUHHOTO COKY H
OCMOTHYHHUM HOTEHLIAIOM KIIITHH?

2. Uu 3anekaTuMe BeIMYMHA KOHIICHTPAIlil KIIITHHHOTO COKY BijI
CUJIY BIDKMMAaHHS HOro 3 TKAaHUH?

3. SIki pe4yOBHMHHU KIIITUHHOTO COKY MOXYTh 3MIHIOBATH MOKa3HUK
HOro 3aJI0MJICHHS?

4. I1lo Take BiJIbHA Ta 3B’s3aHa BojA?

5. Big 4oro 3ayeuTh BMICT BUIBHOT BOJIY y TKAHUHAX POCIHH?
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Po6ora 11. BUSBHAYEHHS OCMOTHYHOI'O
HOTEHIIAJIY KIIITUHHOI'O COKY
MJIASMOJITUYHUM METOA0OM

KoHneHTpalito KJIITHHHOTO COKY, SIKHH € pO3YMHOM Pi3HOMAaHIT-
HUX OpPTraHIYHMX 1 HEOPTaHIYHUX CHOIYK, MO’KHA BH3HAUYUTH 32 HOTO
OCMOTHUYHUM TMOTeHIiadoM. [lniasmonimuynuii Memoo BU3HAYCHHS
OO BAXKJIMBOTO IUTO(I310JIOTIYHOrO MOKAa3HUKA TOJISraE B TOMY,
110 3pi3U POCIMHHHUX TKAHWH 3aHYPIOIOTh Y PO3YHHHU OCMOITITHKA Pi3-
HOT KOHIIEHTpAIIT 1 3Tr0JI0M JOCIIPKYIOTh IX IiJl MIKPOCKOIIOM JiJIst
BU3HAYCHHS KOHIICHTpPAIIil 130TOHIYHOTO PO3YHHY.

OCKIJIbKH TI1a3MOJTi3 BiZI0YBA€ThHCSI JUIIE B TIMEPTOHIYHUX PO3UH-
HaX, 3HAXOMSATh TaKy KOHIIEHTPAIIif0, 32 SKOi OYaTKOBA CTaIisl TIa3-
MOJIi3y crocTepiraeTbes He MeHile Hix y 50 % KITHH T0CIiaKyBa-
HOT TkaHuHU. KOHIIeHTpaIlisl 130TOHIYHOTO PO3YMHY OOUUCITFOETHCS K
cepeqiHe apu(METHUHE MK KOHIISHTPAIIEO Tilep- Ta FIMOTOHIYHOTO
PO3UHHIB.

Meta poGoTu. BuzHaueHHS BENTWYMHM OCMOTHYHOTO THCKY Y
POCTIMH Pi3HUX €KOJOTTYHHX TPYII.

Marepiaau, peakTuBH, obaaaHanus. Jluctku emonei, Tpaaec-
KaHIIi1, TycKu cMHBOT uOYi, karmyctH; 1 M po3uun NaCl abo caxa-
PO3H, TUCTUIILOBAHA BOJIA; MIMETKH, MPOOIpKH, OB IO CKITY, Jie3a,
(binbTpyBaNbHU Marnip, MIKPOCKOITH, IPEAMETHI CTEKIIa Ta HAKPUBHI
CKEIIbIISL, TIpeTapyBalibHi TOJIKH.

Xix podorn.

1. [Ipurorysaru o 5 mi1 po3uuniB NaCl abo caxapo3u pi3HHX KOH-
nenTpaii Big 0,1 10 0,7 MOJIB/J1 3MIlTyBaHHSM BiJTIOBIIHUX 00’ €MiB
BuxigHOro 1 M po3unny i Boau (Tabm. 1.6).

IHpumimka. Pozuunu 36epicaiomsv y npoHYMEPOBAHUX MALEHbKUX
Oanouxax, npooipKax, iHWUX 3pYUHUX NOCYOUHAX.

2. be3ne4yHuM j1e30M BUTOTOBUTH 14 TOHKHX 3pi3iB 13 OMYKJIOL CTO-
POHU JIyCKH CHHBOI LIUOYIi, 3 JIMCTKIB YEPBOHOTOJIOBOT KarycTu abo
IHINUX 00’ €KTIB JTOCHIKEHbD.

3. 3pi3u NCH3JIMKOM MEPEHECTH Ha 1+2 XB. B OXOJIOIPKEHY KHIT sI-
YeHy BOJY JUIs BUIAIEHHS Oy1b0alloK MOBiTPs i MOCTYIOBO, 3 iHTEp-
BaJIOM 2+3 XB., 3aHYPUTH Y PO3YMHH IIa3MONITHKA Pi3HOT KOHIICH-
Tpauii Ta ekcroHyBarH ix npotsrom 20+30 xB.
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Tabnuys 1.6. BuHaueHHsI i30TOHOHIYHOT KOHLIEHTPALIl pO34nHY
MJIa3MOJTITHYHMM METOA0OM

. . Juis npurotyBaHHs 5 M
Konmenrparyis Cryminb po3UHHY
TUTa3MOJITHKA, MOJIB/TT | TUIA3MOINIzy ™
caxaposa, MJI | BoOJa, MJI

0,1 0,5 4,5
0,2 1,0 4,0
0,3 1,5 3,5
0,4 2,0 3,0
0,5 2,5 2,5
0,6 3,0 2,0
0,7 3,5 1,5

Hpumimxa. 3pizu, saxi eutivaroms 3 Kun 'ssueHoi 600U 00YilbHO npo-
MOKHYMU KIANMUKoM QintempyeanbHo2o nanepy.

4. Po3muBHUTHCS 3Pi3H M1l MIKPOCKOTIOM.

IIpumimka. Ha npedmemmue ckno 3amicme 600u Hanocmumu Kpa-
RAUHY PO3YUHY GIONOBIOHO20 NAABMONIMUKA, 8 AKOMY eKCNOHYBABCS
npenapam.

5. [TocnijoBHO PO3AMBUTHCS MPEMAPATH 3 YCiX PO3UMHIB, BCTAHO-
BUTH, 3a SIKOI KOHIICHTpALlii MOMITHO MOYATKOBY CTAJil0 IIa3MOJIi3y
(TinepTOHIYHMIA PO3YHH IJIa3MOJITHKA), & 32 SIKOT — He MMOMITHO (Timo-
TOHIYHUH PO3YMH IUIA3MONITHKA). Pe3ynbraru 3amucaru y TaOIuUIo
1.6 3HAYKAMH «T» Ta «—» .

6. BusHauuTu BeJIMYMHY 130TOHIYHOT KOHILIEHTpALIl po3unHy (ce-
pemHe MiX Tilo- Ta TIMePTOHIYHOI KOHIEHTPALIEI), OOYHCIUTH
OCMOTHYHHUI THUCK KJIITHHHOTO COKY 3a piBHsHHSAM Bant-T'odda:

P = RTCi,

ne P — ocMoTu4HUi TUCK, B Meranackaisix, MIla; R — yHiBepcanbHa
rasosa crana, 8,317-103 Jlx/(xkMoaw-K); T — abconoTHa Temmepa-
Typa, 273° + t °C (K); C — KoHIEHTpallisl pO34YHHY, MOJIB/JT; i — 130-
TOHIYHMIA KoedilieHT. [ HeenekTpouiTiB (caxapo3u) i = 1, a mis
po3uunHiB enekrponitie (Hanpukian, NaCl) BiH Mae Taki 3HaYeHHS
(tabm. 1.7).
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Tabnuysa 1.7. 3nadeHHns i3oToHiuHOTO KoedimieHTa (7) N5

po3unny NaCl
Konnentpariis
NaCl, 10108 |07 06| 051|041 03]02
MOJIB/JT
I30TOHIUHMI
koediuieHT 1,62 | 1,64 | 1,66 | 1,68 | 1,70 | 1,75 | 1,78 | 1,83

7. 3poOUTH BUCHOBKH.
KoHTpoabHi 3anuTaHHA Ta 3aBIaHHA

1. YoMy OCMOTHYHMI THUCK PO3YHMHIB €JIEKTPOJITIB OUIBIINI HiXK
PO3YMHIB HEENEKTPOIIITIB?

2. Uu MOKHa BU3HAYUTH KOHIICHTPALil0 KIITHHHOTO COKY ILa3-
MOJIITHYHUM METOAOM?

3. Yu MoxHa BiiOpaTy BOLy BiJ IUIA3MOJTI30BaHOI KIIITUHH?

4. Ha yoMy TpyHTYETBCS TIa3MOMITHYHUI METOA BH3HAYEHHSI OCMO-
THYHOTO MTOTSHITiaTy?

PoGora 12. BU3HAYEHHSA Cl/{CHOi CUJIU TKAHUH
3A 3MIHOIO KOHIEHTPALI PO3YHUHY
(3a metonom Illapnakosa)

Cucna cuna — e cuIa 3 SIKOIO BOJIa HAAXOMUTh y KimiTuHY. CHcHa
cuia (S) o0YHCITIOEThCA K Pi3HULA Mik ocMoTHuHUM (P) 1 Typrop-
HuM (T) trckoM (S = P — T). SIk1mio ocMOTHYHUH THCK OUTBIITHI HiX
TYPTOPHUA, KJIITHHA TIOTIMHATHME BOMY. 33 YMOB ITOBHOTO HACHYEHHS
KIIITHHH BOJIOO 11 TYPrOpPHUH THICK TOPIBHIOE OCMOTHYHOMY i TOMY
CHCHa CWJa JOopiBHIOE HYJO. Lle crocrepiraeTbest 3a BUCOKOI BOJIO-
rocti IpyHTy i oBiTpsi. CricHa cuia 3a abCOIOTHOIO BETMYMHOIO J0-
PiBHIOE BETMYMHI BOAHOTO TOTEHIIIATy KIITHHH, aje TMPOTHIIekKHA 3a
3HAKOM.

SIk1mo pocnMHAY TKaHWHY 3aHYPUTH Y PO3YHH, OCMOTHYHUAN THCK
SIKOTO MEHIIIE CHCHOI CHJIM TKaHWHU, TO KIITHHH ii MOTJIMHATUMYTh
BOMY 3 pOo34MHY. B pe3ynbrari 11b0T0 KOHIICHTpAIli PO3YUHY 3pOC-
tae. HaBnaku, Koy TKaHWHY TMOMICTHTH y TINEPTOHIYHUN PO3YUH,
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TO BiH BiiOMpaTHMe BOAY 3 KIIITHH 1 OyJe MEHII KOHIIEHTPOBAHUM.

Bigomo, 1110 rycTHHA 1 MOKa3HUK 3aJI0MJICHHS PO3YMHIB 3aJ1€KaTh
BiJl IXHBOI KOHLEHTpauii. BUKOpUCTOBYIOUM 110 BIACTHBICTH PO3-
YUHIB, JIETKO BH3HAYMTH HANMEHII 3MiHM iX KOHIeHTpauid. OTxe,
MOKHa 3pOOHUTH BHCHOBOK OO BEIMYMHH CUCHOI CHJIM TKaHHMH IO-
PIBHSHO i3 CHCHOIO CHJIOIO PO3YHMHIB BiOMOi KOHLEHTpauii, KyIu
Oynu 3aHypeHi IIMaTOYKH TKaHWH.

Meta po6oTn. O3HallOMUTHCS 31 CTAHOM KJIITHH Y Tilo- Ta rinep-
TOHIYHOMY PO3YMHAX 1 BU3HAYUTHU BEJITMUUHY CUCHOT CHIIM AOCIIIKY-
BaHUX POCIMHHUX TKaHHH.

Marepianu, peaktuBu, odaagHanus. JIMcTku KiMHAaTHHX poc-
niH, Oynb0H, KOPEeHEeIUIoaH, BUPOILEeH] 3a pisHux yMmoB; 0,5 M pos-
unn CaCl, abo 1 M po3umH caxapo3u, METUIEHOBHI CUHIM; IBOPSIHI
LITATUBH 3 IpoOipKamMH, CBepAJa, IpenapyBajibHi TOJKH, MiKPOITiIeT-
ku abo ninerku [lactepa.

Xix poborn.

1. 3 Buxignoro 0,5 M posuuny CaCl, npuroTyBsaTu cepiro po34u-
HiB MeHIUX koHIeHntpariit: 0,01; 0,03; 0,05; 0,07; 0,09; 0,11; 0,13;
0,15 M (o 10 M1 y KOkHiH po6ip1i).

IIpumimka. Ilpu eukopucmanui po3uuny caxaposu KOHyeHmpayii
PO3YUHIE Maromb Oymu npUOIU3HO 806i4i OiNbui.

2. TIpoGipku 3 po3unnamu CaCl, HocTaBUTH y NEPILMIA PsiL IITATH-
Ba. 3 KOXKHOT 13 HUX HaOpatu o 0,5 M1 pO34MHY 1 HEPEHECTH Y MEHIII
MpoOipKu APYroro psmy MTAaTUBA, 3aKPUTH KOPKaMH I 3aro0iraH-
HSl BUTIAPOBYBaHHSI.

3. Ceepmiiom (miamerpom 0,8+1,0 cM) Bupi3aTH AUCKH 3 JOCTI-
JDKyBaHUX 00’€KTiB (JIUCTKM TeNaproHii, mpumyiu, OeroHii, miac-
TUHKH KOPEHEIUIOAIB TOIO). Y KOXKHY MPOOIPKY APYroro psdy 3aHy-
PUTH 110 1Ba AUCKHU TKaHUHU Ha 30 XB.

IIpumimxka. Bmicm npobipok 6npoooesic eKcnoHy8anHs poCIuHHUX
MKAHUH NEPIOOUUHO CINPYULYIOMb.

4. JlMcky BUMHATH 3 PO3YMHIB (IIpenapyBaJbHUMH TOJIKAMH), PO3-
yuHY Ti¢papOyBaT METUICEHOBUM CUHIM (MOKpPHUH KiHYMK TOJIKH 3a-
HYPHUTH B MOPOILOK OapBHUKA 1 po300BTaTH B po0ipii).

5. Mikpominerkor 06’emoMm 0,5 Ml 200 TOHKOIO CKJISTHOIO TPY-
0O0UKOI0 3 BIATATHYTHM KiHIIeM HabpaTu 3a0apBiIeHUi PO3UKH i3 mep-
ol MpoOipKu APYroro psiy i OMyCTHUTH ii 10 CepeArHHU MPO30POro
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PO3YMHY BiAMOBIAHOT MPOOIPKH MEPILIOTO PAIY i MOBUIEHO BUITYCTHTH
3abapBIiieHy PiJUHY, HOCTYIOBO MiJHIMAIOYH IMIMETKY.

Hpumimka. Ha 6inomy ¢oni cnocmepieaioms, 6 AKOMY HANPSAMKY
y be36apeHOMY pO34UHi pyXaemubcs CMPYMOK 3a0apeieHol piouHu.

Axwo xonyenmpayis i, omoice, NUMOMA 2yCMUHA PO34UHY NICTA
nepeoyeants 6 HboMy MKAHUHU SUABUMbCA OITbUIOTO0, HIJIC Y 8i0NO-
8i0H020 Oe30apeH020 po3uuHy y euwiil npodipyi, mo cmpymok 6yoe
ONYCKAMUCS 6HU3 Y U2NA0T OIAKUMHO20 32YCK).

Axwo arc 3a0apenenuil posyur Mamume MeHuy KOHYeHmpayiro i
MeHULy nUmomy 2yCmuHy, mo O1aKuUmHuti cmpymox oyoe nioHimamu-
sl 82opy.

Taxy marninynayito GUKOHYIOMb 3 YCiMa NApamu PO34UHie )y 8iono-
BIOHUX NPOOIPKAX, NOZHAUAIOYU HANPAMOK PYXYy CIMpPYMKIG. V 368 83Ky
3 MUM, WO KOJNCHA napa npobipoK nepuiozo i opyeozo psaoy micmund
CROYAMKY PO3YUHU OOHAKOBOT KOHYeHmpayii, momy 3a 3MiHOIO0 KOH-
yenmpayii po3uunie y npooipkax opye02o psaody MONCHA BUSHAYUMU, 3
AKUX POYUHIE MKAHUHA NOTUHANA 800V, A 68 AKi 8id0asana ii.

6. Bu3HauuTH KOHIEHTpAIIiI0 i30TOHIYHOI'O PO3YHMHY, TOOTO PO3-
YUH KOHIICHTpAIIisl SKOr0 HE 3MIHWIIACK ITiCis epeOyBaHHS B HbOMY
JOCITIPKYBAHOTO 00’ €KTa.

7. Mani 3anucary y Tabmuimo 1.8 1 po3paxyBaTi BEIHYHHY CUCHOT
CHJIM B aTMoc(epax.

Tabnuys 1.8. BuzHaueHHs i30TOHIYHOT KOHUEHTpaii
3a HANPSIMOM PyXy CTPyMeHsl 320apBJIeHOI piTuHM.

KonrenTparmis
posumny, M 0,01 | 0,03 | 0,05 | 0,07 | 0,09 | 0,11 | 0,13 | 0,15

Hanpsamox
pyXy CTpyMEHS

Ipumimxa. Benuuuna ocMOmMuyHO20 NOMEHYIANY SUIHAYEHO20
I30MOHIYHO20 PO3UUHY O O0CTIONCYBAHOI MKAHUHU Y YbOMY pa3i
30ieaembcs 3 8EIUYUHOIO CUCHOT CUTU.

S=P
Benuuuny P eusnauaroms 3a ¢hopmynoro:
P =RTCi,
oe P — ocmomuynuii muck, Mlla; R — ynigepcanvra eazosa cmana,
8,317-107 [orc/(kMonv'K),; T — abconiomna memnepamypa, 273° +
t °C (K), C—roHyenmpayis po34uHy, Monw/i; i - i3omorniuHuil Koegiyi-
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€HmM, KU BU3HAUaOmMs 3a popmynoro i = 1 + a (n—1), de a — cmyninw
oucoyiayii pewosunu (mabn.1.9); n - Kinexicms HoHI8, Ha AKI OUCOYi-
1oe monexyna (0ns CaCl, —ye 3, ona neenekmponimie n = ).

Tabnuys 1.9. 3HaueHHs CTyneHs qucomiamnii (a)
nst posunHiB CaCl, pisHoi koHueHTpanmii

KoHuentpanis

po3HHHy 0,01 | 0,03 | 0,05 | 0,07 | 0,09 | 0,11 | 0,13 0,15
CaCl_ (M)

.

nconiagii (@) | 0-90 | 0.86 | 0.82 [ 0.79 | 076 | 073 | 0.72 | 0.71

8. 3poOUTH BUCHOBKH.

KoHTpoabHi 3annTaHHA Ta 3aBIaAHHA

1. Ilo Take cucHa cuna K1iTUH? Bix skux ¢akTopiB 3ai1eKuTh i1
BEIMYNHA?

2. 3a sxoro (GopMyNow i B SKUX OJWHHUISX BH3HAYAIOTH CHUCHY
CHJTY KJIITUH?

3. Yomy mizt yac BUKOPUCTaHHs po34uHiB caxaposu 3amictb CaCl,
KOHIIEHTpaii iX MatoTh OyTH BIBiYi OibIIi?

4. [1ns yoro po3unHu 3a¢apOoByIOTh Y MaJIMX MpoOipKax APYroro
pamy?

5. Ha sxomy ¢izuanHoMy sIBHIII Oa3y€ThCS MOMKIIMBICTH CIIOCTEPE-
KEHHSI HAIPsIMKY PyXy CTPYMKiB?

6. SIxi akTopy BILIMBAIOTH HA TOYHICTH JTOCTiTy?

Po6oTa 13. BIIVIUB JEAKHNX ®AKTOPIB HA HIBUJKICTH
PYXY HIUTOIIJIA3BMHU B KIIITUHAX

Pyx nuroruiazMu — monmpeHe i 1ikaBe sSBHIIE, SIKE JIETKO BUSBH-
TH B XXUTTEAISIBHAX KIITHHAX. blojIoriune 3Ha4eHHs [[LOr0 SIBHILA
TIOJIATAE B TOMY, IO 3IIMCHIOETHCS TICPCHECCHHS PEUYOBUH 3 OAHIET
YaCTHHHM KJIITHHH JI0 1HIIOT, 3a0€3Meuy€eThCs X MONIMHAHHS U BUJTI-
JIeHHsI, BiOyBa€ThCS BHYTPIIIHBOKIIITHHHE MEPEMILlICHHS OpraHes
tomto. [Ipu oMy Tonorpadis opranen i ix MPOCTOPOBE MOJIOKEH-
HS Y KIITHHAX, SIKe 3yMOBJICHE PyXOM IMTOIUIa3MH, BU3HAYAIOTh 1
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CTBOPIOIOTH HAMONTUMAIBHIII YMOBH IXHBOTO ()YHKLIOHYBaHHSI.

[IBuakicTh Ta XapakTep PyXy LUTOILIA3MH 3aJIeKaTh BiJl BILIUBY
0araTbOX 30BHIIIHIX 1 BHYTpilIHIX (akTopis. JoBeneHo, 30kpema, 1o
10 pi3HHX XIMIYHUX PEYOBUH Yy (i310I0TIYHO iFOYMX KOHUEHTPALIsX
MPUCKOPIOIOTH a00 MPHUTHIUYIOTH pyX LuTomiasmu. Lleit mponec 3a-
JIeXKUTH Bi TeMneparypu, pH, cTyrneHst 0OBOTHEHOCTI KITiTHH TOIIO.

JxepenoM eHeprii 1uis pyXy LMTOIUIa3MH €, SIK 1 151 OLIBIIOCTI iH-
mux QizionoriyHux npouecis, aaeHozuHTpudocdat (ATD). Ockinbku
pyluiiiHa cHjla BAHUKAE B OCHOBHIM Maci IMTOIIa3Mu, e BiOyBa€eThb-
sl 2nikoni3, TO 1eH NPOoIleC € MOCTaYaIbHUKOM XiMiYHOI €Heprii, sKa
MEPETBOPIOETHCS HA MEXAHIYHY.

PizHi iHribitopu i po3’eaHyBaui AuxaHHs (ONIrOMIilMH, 2,4-TUHi-
TpodeHOI) TaNbMYIOTh MIBUAKICTH PyXy LUTOIIA3MH, IO CBITYUTH
PO CHEPro3aJIeKHICTh LBOTO Mpouecy. Pyx muromnasmMu — Halgo-
CTOBIPHILINH OKAa3HUK KUTTEAISTIBHOCTI POCIMHHOT KIIITHHHU.

Meta poboru. BusBUTH pyX LMTOIIA3MU B KMBUX POCIHMHHHX
KJIITUHAX, BU3HAYUTH HOTO IIBUAKICTH 1 BCTAHOBUTH BIUTUB Ha LeH
nponec neskux Qaxropis. IlepexoHarucs, Mo MBHIAKICTb PyXy 3a-
JICKUTD BiJl PIBHA KUTTEAISUIBHOCTI KIIITHHU 1 3a0e3nedeHHs i eHep-
Ti€l0.

Marepiaju, peakTuBu, 001aaHaHHsA. 104Ky enonei abo nucrt-
ku BasicHepii; 5:10° M pozunn AT®, 5:10* M po3uun 2,4-1uHITpO-
(eHoIy; MIKpOCKONHU 3 OKYJISIP-MiKpOMETpaMH, MPEeIMETHI CTeKIa i
HAKpHBHI CKEJBIIS, TEPMOCTAT, XIMiUHi CKISTHKU MicTKicTio 100 mi1.

Xix podorn.

Hocnio 1.

1. 3 BepxiBKU MaroHy eyofei MiHIETOM BiJlipBaTH JIMCTOYOK abo
BiJjpi3aTH YaCTUHY MOJIOAOTO JINCTKA BaJliCHEpii Ta IepeHecTH y Kpa-
IUTMHY aKBapiyMHOI BOAM Ha MPEIMETHOMY CKJIi.

2. 3a 5+10 xB., KO BCTAaHOBUTHCS CTALIOHAPHUHN PiBEHb PYXY
LUTOIJIa3MHU, 00’ €KTH PO3MISHYTH 32 CEPEeJHLOr0 301IbLICHHS Ta
BUOpaTH IUISIHKY IIpenapary, e HalKpallle crioctepirary 3a ii pyxom
(32 3MIHOIO MOJIOKEHHS B KJIITUHAX XJIOPOILIACTIB).

IIpumimka. Y enooei makoto 301010 € 6UO08dICEHT KNimMUuHU nOOIU-
3y yeHmpanbHoi dHcunku abo Kiimunu 3y0uuKie no kpaio aucmxa. Pos-
MiWyome npenapam Ha cmoauky mak, wob 0062a 8ice KnimuHu oyna
napanenvHa wKani oKyIap-mikpomMempa.
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3. IlocraButu 00’ekTrB X40 1 BUBHAYUTH MIBUIKICTH PYXYy XJIO-
POIUTACTIB, BUMIPIOOYH IIUTAX, HA SKUH TIEPEMINye€ThCS OpraHesna 3a
OJIMHHMIIIO Yacy B IOJIi 30py MiKpOCKOIIA.

Hpumimxa. /{ns Oinowol mounocmi eumipie baxcano e3simu 00-
sl 8i0pizok wAxy (Hanpuxiaod, 10+15 nodinok oxynapmixpome-
mpa). [lleudxicmo pyxy eusHayumu 05t n’simu nAACMuUO y n’imu Kii-
muHax (0151 CmamucmuyHol 00pooxu).

Locnio 2.

1. 3 ogHOTrO OOKY HAaKpMBHOIO CKENbIS HAHECTH KpaIlJIUHY
5-10*M pozunny AT® i 0JHOYACHO BIATATHYTH (QLIBTPYBaIbHUM I1a-
MEPOM BOJTY 3-TIiJ1 HOTO 3 APYToro 0oky. 3a 3+5 XB. micIIs 3aMilllCHHS
BoaM Ha po3urH AT® moBTOpUTH BU3HAUEHHS LIBHIKOCTI PyXy XJIO-
POILIACTIB.

2. Po3unn AT® mijg HaKpUBHUM CKeJbLieM 3aMiHUTH Ha 5-10* M
pozuuH 2,4-muHiTpodenony (JIHD) i uepes 3+5 xB. 3HOBY BU3HAUUTH
HIBUIKICTH PyXY XJIOPOILIACTIB.

Hpumimxa. Y yvomy eapianmi docnioy 6ydyms eoice iHuti pe3yib-
mamu.

3. JaHi, oTpuMaHi Ipu BU3HAYEHH] IBUAKOCTI PyXy LUTOIIa3MH
3a IIBUKICTIO MepeMilleHHs B Hil XJI0pOIUIacTiB, 3alucary y Tabnu-
o 1.10.

Tabnuys 1.10. Bnams AT® Ta 2, 4-muHiTtpodenony (JJHD)
HA IIBHUJKICTH PYXy HUTONJIA3MHU KJIITHH eJiogel

BapianT nocmixy [IBuaKicTH PyXy, MKM/C
H.0, 20 °C

510° M AT®
5104 M TH®

Ilpumimka. 3a 6asicanusm moodicha 30inbuwumu KitbKicms 8api-
anmig 00cnidy, UKOPUCOBYIOUU PO3UUHU CONell BANCKUX MEemanig
abo moxcuuHux Ol 2iopodioHmMi6 opeaniyHUx cnoayK (Oemepeenmis,
necmuyuois, NOBEPXHEBO-aKMUBHUX PE4OGUH MdA iH.).

KOHTpOJIbHi 3allMTAHHA Ta 3aBJaHHA

1. Sk BU3HAUUTH MBUJIKICTH PyXy IIUTOIUIA3MH B KITITHHAX, IO HE
MAaIOTh XJIOPOILTACTIB?
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2. SIK 3MIHUTBCS PyX UUTOIUIA3MH Y pa3i MiABUILICHHS TEMIIEpaTypu
HaBKOJIMIIHBOTO cepenonuina 1o 30 °C?

3. Slka 3aMeXHICTh MK IIBHIKICTIO PyXY Ta B S3KIiCTIO IIUTOIIa3-
Mu?

Pobora 14. BUBHAYEHHS IBUJIKOCTI PYXY
XJIOPOIIVIACTIB (3A CMIPHOBOIO, CIPEHKO)

OnHuUM i3 TOKa3HUKIB, 10 XapaKTEPU3y€ 3a0€3MEUCHICTh KITITHHH
eneprieto (ATD), € HasBHICTb PyXy LMTOIUIA3MH. 3a CIPHUITINBUX
YMOB IIMTOIUIa3Ma POCIWHHMX KIITHH MOCTIHHO pyxaeTbes. Ha 30-
BHIIIHI Ta BHYTPIIIHI BIUIMBU KJIIiTHHA BiANOBiJa€ 3MiHAMH I[HOTO
PYXy, HOTO IIBUAKOCTI. 3MiHH PYXJIUBOCTI LUTOIUIA3MH MOB’SI3YIOTh
31 3MiHOO MPOHUKHOCTI TOBEPXHEBOI MeMOpaHu A0 HOHiB, a00 IHIINX
TOKCHYHUX CIIONYK, SIKIi MOXYTh OyTH akTUBaTopaMu a0o iHridiTopa-
Mu AT®-a3u 1 BimBaTH Ha piBeHb AT® y kiituHi. BBaxaeTscs, mo
3MiHU BHYTPIIIHBOKIITHHHOI KoHUeHTpanii AT®, 3ymoBieHi ni€ro
YIIKOKYIOUMX areHTiB, BIUIMBAIOTh Ha OpraHi3amil0 aKTHHOIOAi0-
HUX ()eIaMEHTIB LUTOIJIa3MH, 10 CBOEIO YEProl0 CIPHYUHIOE 3MiHH
B’S3KOCTI IIUTOIIA3MU Ta MIBUAKOCTI i1 pyXy.

st ciocTepesKeHHs 3a pyXOM LUTOIJIa3MHU Kpalle BUKOPUCTOBY-
BaTH BOAHI POCIIMHH (BaJliCHEPiI0, EI0JICI0, Hasioy), K1 Ha Mpemnapari
3aJIMIIAIOTECS Y CBOEMY NPHPOAHOMY cepeaoBHili. Haiimokas3osi-
UM [UTO(]I310JOTIYHUM TIOKa3HUKOM € POTAIifHUNA PyX MPOTO-
UTa3MHU, SIKHH 311HCHIOETHCS Y3I0BXK KIITHHHUX CTiHOK. Pyxaroumces,
LUTOIIa3Ma 3aXOIUTIOE 3 COOOK0 BENTUKI OpraHeNid — XJIOPOIIacTH, a
iHOAI ¥ AApO, 3aBASKU SKUM ITOJIETHIIYETHCS CIIOCTEPEXKEHHS 3a 3Mi-
HaMH IIBUAKOCTI IIBOTO PyXy. XapaKTEepHOIO 0COONUBICTIO pomayiii-
HO20 pyXy € Te, L0 UUTOIJIa3Ma PyXa€eThCsl B OMHOMY HalpsAMKY, HiOH
00epTaeThCsl HABKOJO eHTpa KIiTuHY. LIIBUAKICTE IBOTO PYXY, 5K Y
HOPMI, TaK i MiJ BIUVIABOM TOKCUYHHUX PEUOBHH JIETKO BU3HAYUTHU 38
JOTIOMOT0I0 CEKYHAOMipa Ta OKyIsapMikpoMeTpa. JIiHiiHa IBUIKICTH
PYXy MiJ 4ac poTaiii B HOpMi HE3HauHa: y BaJliCHEpii 3a TeMIiepaTypu
18+23 °C Bona ctanoButh 10+20 Mxm/c, emomel — 10+15 mxm/c, Ha-
i — 15+20 Mrm/c.

Pyx y HemomkomkeHuX KIITHHAX PO3MOYMHAETHCS HE Bimpasy
MiCJIs IpenapyBaHHs, a PO3MOYaBIINCE, HA TIPenapaTi TPUBAE JHIMHU,
30epirarour MoYaTKoBYy MIBUAKICTH 0 BiAMUpPaHHS KIITHHU.

st cnocTepeskeHHsI 32 PyXOM LUTOILIa3MH B KIITHHAX Triapodi-
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TiB HE HOTPiOHO BUTOTOBIIATH 3Pi3H, OCKINBKH TKAHHHU LUX POCINH
CKJIaZIal0ThCs JIMIIE 3 KUIBKOX IIapiB KIIITHH, KOKHHUM 3 SIKHX MOXHA
MIiKpOCKOIIIOBaTH.

Meton MOXHa 3aCTOCOBYBaTH HEOIHOPAa30BO HA TUX CaMMX KIli-
THUHAX, a I BaXJIMBO Y XOA1 BUBYCHHS 3MiH MOIIKOPKEHOT KIITHHU
B 4aci, TOJi SK OaraTopa3oBe BUKOPUCTAHHS JCSIKUX THIIUX METOJIB
HEMOXKJIMBE, 00 MOXe MPU3BECTH 10 HeOaKaHOTO BUKPHUBIICHHS pe-
3yJbTaTiB (HanpuKiIa, Oararopa3zoBuil MIa3Moltis3).

BusHaueHHs HasBHOCTI Ta MIBUIKOCTI PyXy LMTOIUIA3MH HE TO-
TpeOye TOBrOTPUBAIIOCTI €KCIIEPUMEHTY, HOT0 MOKHa BUKOPUCTATH
JUIs1 BUBYCHHS TIEPBUHHOI Yy TJIMBOCTI KIIITHH.

Mertoz Mae KUIbKiCHUH BHpa3 3a I’ sTHOANBHOIO IIKaJIO0K0 BH3HA-
YEHHS! CTYIEHsI TOKCHYHOCTI BOJHOTO cepeoBuIla (BiJ HETOKCHYHO-
IO 70 JIETaJIbHOTO), SIKUH Ja€ 3MOTY TpalyloBaTH TOKCHYHICTh BOTHO-
TO CepeloBHIIA B MEKaX I1'SITH TPyl CTOCOBHO Oi0JIOTiYHOT CKiIaj0-
BO1 BOJIOMMH.

Meta po6oru. OUiHNTH BIUIMB Pi3HUX KOHIEHTPALiil MOAEeTbHO-
ro TOKCHMKaHTa (0iXpoMarTy Kallilo) Ha IIBUAKICTh PYXy XJIOPOIUIACTIB
y KIITHHAX BOJHHUX POCIIHH.

Marepianu, peakTuBu, odJagHanHsA. BoxHi pocnunu (Bamic-
Hepis, enones Ta Hasjna); OiXpoMar Kallilo; MiKpOMETp, CEeKyHIO-
Mip, CBITJIOBHI MIKPOCKOII, IPEIMETHI CTEKJIa i HAKPUBHI CKeNbL,
CKJISHKY MicTKicTio 100 ML, mineTku MicTkicTio 10 M1, MipHI KOIOH
MicTkicTio 100 mur.

Xix poboru.

1. Jocnigni pociuHu (BalliCHEpis, €10/es, Hasiaa) SKCIIOHYBaTH
y po3unnax mozenbHoro tokcukanty (K,Cr,O,) pi3HOi KoHLeHTpanii
(0,01; 0,1; 1,0 mr/n) Ha cBiTai mpotsirom 1 rog.

2. Ilicnst 3aKiHUEHHS €KCIIO3MLIi 3 JMCTKIB POCIMH BUTOTOBUTH
TUMYACOBI MIpenapary i MiJ CBITJIOBUM MiKPOCKOIIOM MPOBECTHU CIO-
CTEPEKCHHSI.

Ipumimxka. ¥ pociun enodei ma Hasiou UKOPUCMOBYIOMb 6epXi6-
KO8I NA2OHU, Y 8ANICHePIl — YaCmMuHy poCciuHu Ot OCHO8U, 0e PO3-
Mawo8ani Moi00i Kiimunu, wjo 30epiearoms pyx yumoniasmu.

3. llIBuakicTh pyXy BH3HAUMTH 3a JOIOMOTOI0 OKYISAPMiKpOMe-
Tpa, QPIKCYI0YH Yac MPOXOIKEHHS XJIOPOILUIACTOM OfHI€T, 00 KiJIbKOX
MOALIOK 32 JOTIOMOT'OI0 CEKyHoMipa.

45



4. IIBuAKiCTh PyXy XJIOPOILTIACTIB OOUMCIUTH 32 (OPMYJIOLO:
V==S/t,

ne V — WBUAKICTE pyXy XJIOPOIUIACTIB, M. OA./C,

S — BiICTaHb, SIKY IPOXOAUTH XJIOPOILIACT, YM. Of.,

¢ — 4ac, 3a IKUH XJIOPOILIACT MPOXOAUTH MEBHY BiJICTaHb, C.

5. 3poOHUTH BUCHOBKM HPO TOKCUYHY IiI0 PI3HUX KOHLEHTPALii
MOZICTILHOTO TOKCHKAHTA.

[posiB TokcMuHOT Aii BU3HAYAIOTH I’ ATbMA IPyIaMH:

[lepmra — Hemae TokcuunocTi (80+120 %),

Hpyra — ctabka TokcuuHicTb (59+80, 120+150 %),

Tpetst — cepenus TokcnunicTs (20+50, 150180 %),

YerBepra — Bucoka TokcuuHicTh (10+20,180+250 %),

[T’sita — neranpHa TokcnuHicTh (010, Oinbie 250 %).

6. lani 3anucaru y tTabmumo 1.11.

Tabnuya 1.11. Bnaus Gixpomary Kajilo Ha IBUAKICTb pyXy
XJIOPOIUIACTIB y KIITHHAX BOAHUX POCIHH

O0’exr | Konuenr-| Yac IIBua- |lBuakicts| Bimxu- |Crymises| ['pyma

IocHin- |  pauis PyXy KICTh | pyXy LHUTO- | JIGHHS BiJl | TOKCHY- | TOKCHY-
xenns | K.Cr,O,, | xmopo- | pyxy IUIa3MH, |KOHTPOJIIO,| HOCTI | HOCTI
MI/JI  |TUTacTiB,| IUTO- % 1o %
c IUIa3MH, | KOHTPOIIIO
yM.OJ1./C

7. 3po0OUTH BUCHOBKH IIONO CTYIEHS TOKCHYHOCTI PI3HUX KOH-
IIEHTpaIliit 6iXxpoMaTy KaJlito JIJIs BOJHUX POCIIHH.

KOHTpOJ'II)Hi 3alIMTAaHHA Ta 3aBJaHHSA

1. IIpo 1m0 cBiMYUTH HASBHICTh PyXY IUTOIUIA3MHU Y KIIITHHAX?

2. B axux 06’ekTax HallKpalle CriocTepiraTd poTamiiHui pyx IH-
TOILTa3MuU?

3. Bix 9oro 3aneXuTh MBUIKICTh PyXy HUTOILUIa3MH?

4. Ha3BiTh miepeBard BOMHUX POCIWH ITiJ] 9ac TOCIiIKEHHS poTa-
LIHHOTO PyXy HUTOILIa3MH.
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Pobora 15. BUBHAYEHHSA NEPIOAY ®@OTOBULIBITAHHSA
XJIOPOIIVIACTIB 3A J1OITIOMOI'OIO
JIOMIHECIHEHTHOI'O MIKPOCKOIIA

MeTon JTFOMIHECIIEHTHOTO MIKPOCKOIIIOBaHHs BimoOpakae ypa-
KEHICTh KJIITUH POCJIWH y pa3i Jil TOKCHYHUX PEUOBHH, & TaKOXK
crneuu(ivHICTh MPOIECIB PO3BUTKY Ta PO3MaJaHHs KIITHH POCIHH Yy
MPUPONHUX YMOBax. PaHHi 3MiHM B iepeOyIOBi MIrMEHTHOTO arapa-
Ty POCIUHHOI KJIITHHH MO)KHA BCTAHOBHUTH, CIIOCTEPIralouu 3a 3Mi-
Hamu (uyopeceHIi Xjaopodiny.

Drnyopecyenyis — OIWH 13 NUISXIB PO3CIIOBaHHS €HEPTii, sSKa I0-
IIMHAETHCS TTMEHTOM XJIOpOodiIoM Mija yac onpoMiHeHHs. [lorm-
HYBIIIA KBaHT CBITJIa MOJIEKYJIa IMIrMEHTY XJIOPO(ily MEepeXoauTh 3
OCHOBHOTO CHHIJICTHOTO €HEPreTUYHOrO CTaHy B 30yMIKCHWUH CHH-
[JIETHHMH, SIKUH XapaKTepU3yeThCsl OUIBIIOI0 eHepricr. Y 30ymKeHo-
My CTaHi MoJieKyJia nepedyBae He3HAYHUI MPOMIKOK Yacy, a 3a yMo-
BU MOBEPHEHHS! B OCHOBHHUH CTaH MOXKE BUIIPOMIHIOBATH €HEPTiI0 Yy
BUIIISAI KBaHTa CBITIA — hiyopecyenyii. OCKUTBKY 32 4ac iCHYBaHHS
y 30y/IPKEHOMY CTaHI MOJICKYyJIa BTpadya€e YaCTHHY €HEpPrii Ha KOJIMBaH-
Hsl, TO BEJIMYMHA BUIIPOMIHIOBAHOIO KBaHTa (MIyOpECICHIIIT MeHIIIa,
Hi)K €Heprisi HOIMHYTOTO, B PE3yJIbTaTi JOBKHUHA XBHJI1 (pITyopecIieH-
1ii OUIbIIA 32 JOBXKHUHY XBHJII MIOIIMHYTOrO CcBiTia (3akoH CToKca).

OCHOBHHMM MIrMEeHTOM, 110 (ryopectitoe € xiopodin a. [Hi mir-
MEHTH TOYMHAIOTh (JIyOPECIIOBATH JIMIIE TOJI, KOJU HE MOXYTh
nepefaTH eHeprito 30ykeHHs xiopodiny a. OyHKIIOHYBaHHS Tir-
MEHTHOT'O KOMILIEKCY, 30KpeMa XJIopo(diIiB, 1110 GJIyopeciitoTh (Ta
IHIIMX MITMEHTIB MOTEHLINHO 3AaTHUX JI0 I[OT0), 3aJIe)KHE BiJ TOK-
CHKAaHTIB Pi3HOI mpupoau. Pizke 3HMkeHHS GOTOXIMIYHOT aKTHBHOCTI
XJIOpOQTYy € HACIIKOM MPUTHIYCHHS ()OTOCUHTETHYHOL JisUTbHOCTI
POCTIHHH.

Crextp ¢yopecuennii xysopodidy MICTHTBCS Y YEpBOHIH Ta
OmkHIN 1HGpauepBoHiii oOmacTsax (Big 660 1o 820 HM) i CKIaAETh-
Cs1 3 KIJIBKOX JIMCKPETHUX MAaKCUMYMIB. XJIOPOIUIACTH 3 XJIOPOQIIOM,
110 (JIyOpeCIIitoe MalOTh BUIVIA AICKPABUX YEPBOHUX TUICIh Ha 3eJIe-
HoMy T KiiTHHU. [1ig aiero cuHBO-(i0IeTOBOrO KOHLIEHTPOBAHOTO
30y/)KyBalIbHOTO CBIiTJIa BiJIOYBAa€ThCsI 3HUKHEHHsI 4epBOHOI (uryo-
pecuennii miactua. LIBUAKICTh 3aTyXaHHS YePBOHOI (IIyopecieHIil
3aJIeKUTh Bl YMICTYy Ta CTaHy XJopodisiB, a mnepioq (HOTOBHIIBI-
TaHHs XJOpodiry Moxke OyTH HHUTO(DI310JIOTIYHUM TOKa3HUKOM TOK-
CHYHOTO BIUIUBY, OCKUIBKU 32 HassBHOCTI TOKCHKAHTIB 3MEHIIY€ThCS
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nepiof (GOTOCTIHKOCTI XJIOPOIIIACTIB, KUH JIETKO BUMIPATH 3a JO-
MIOMOTOI0 CeKyHIoMipa. 3MiHH piBHs (uryopecueHuii KITHH Nal0Th
3MOTY BCTAaHOBHUTH IEPBHHHY PEaKLil0 (POTOCHMHTETUYHOTO amapary
KIITHHU BKe 4yepe3 5+10 XB. micist KOHTaKTy POCIMHU 3 TOKCHKaH-
ToM. OCKIIBKH 3aHYpEHi BHUII BOAHI POCIHMHHU XapaKTePU3YIOThCS
MOCTIHHUM KiJBKICHUM BMICTOM XJIOPO(DITIB HE3aJeKHO BiJ yMOB
CepeloBHILa, METO/ BU3HAYEHH:I 1iepiony (HOTOCTIHKOCTI XJI0poIuIac-
TiB MOXKHa PEKOMEHIYBaTH SIK MOKAa3HHUK (i310JOTIYHOrO CTaHy K
caMoi pPOCIIMHH, TaK i SIKOCTI BOJHOTO CEPEAOBHILA, SIKE OTOUYYE IO
pocauny. Oco0IMBO 3pydHO BHUKOPUCTOBYBATH L€ METOA AJS BU-
SIBJICHHSI €KCTpeMalbHUX a00 OJHOPAa30BHX BUMAKIB 3a0pyIHEHHS
BOJOWM. SIKIIIO TOKCHYHI PEYOBHHU MIBUIKO JETPamyIOTh y BOAI, TO
3a BIITHOBJIEHHSM piBHS (uIyopecleHlii Xaopodiny MoXHA POOUTH
BHCHOBOK LIOZ0 afaNTaliiHUX MOXJIMBOCTEH (OTOCHHTETHYHOTO
arnapary KIiTHH BOTHHX POCIIHH.

Meta po6oTu. BusHauntu nepioq GOTOBULBITAHHS XJIOPOILIACTIB
Yy KIITHHAX BOIHUX POCIMH 32 Jiii MonesnbHoro Tokcukanta — K Cr,0..

Marepianu, peakTuBM, 00JaJHAHHA. 3aHYPEHI BOJAHI POCIMHU
(Bamicuepis, enones ta nasna); K,Cr,0,; mOMiHECUEHTHUH MiKpO-
CKOII, CEKYHIOMIp, CKJISHKH MicTKicTIO 100 M1, mpeIMeTHi cTekiia Ta
HAKPUBHI CKeJbLS, MineTK! MicTkicTio 10 My, MipHi KoiOu MicTKic-

110 100 M.

Xix poborn.

1. Jocnigni pociuHu (BasliCHEpisl, €JI0/es, Hasiga) SKCIIOHYBaTH
B PO34YMHAX MOJEIBHOIO TOKCUKAHTa (K2Cr207) PIi3HOT KOHIIEHTpaIii
(0,01; 0,1; 1,0 mr/n) Ha cBiTai mpotsirom 1 rog.

Hpumimxa. Hx KoHmpons 8UKOPUCTNOBYIOMb 8I0CMOSIHY 80O02IHHY
800y, abo 600y 3 akeapiyma, 6 AKill UPOUjeHi OOCTIOHI POCIUHLL.

2. Ilicns 3aKiHYEHHSI €KCIIO3MLIT 3 JIUCTKIB POCIMH MPHUTOTYBaTH
TUMYACOBI IpenapaTH i i1 JTFOMIHECIIEHTHUM MiKPOCKOIIOM IIPOBEC-
TH CIIOCTEPEIKCHHSL.

Hpumimxa. Y pociun enodei ma Hasou UKOPUCHOBYIOMb 8ePXiG-
KOGI nazouu, y 6anicHepii — yacmuHy pociunu nooOnu3zy OCHOBU, Oe
PO3MAUO8AHT MOLOOI KILIMUHU.

3. BuMipsaru 3a 1onomMororo ceKyHaomipa nepioa GpoToBHLBiTAH-
HsI XJIOPOILIACTIB i €0 JIIOMIHECIIECHTHOTO CBITIIA, SIKUI CyIpPOBO-
JOKYEThCS 3SHUKHCHHSIM Y€PBOHOT ()ITyOpECIEHIIIT TIACTH/I.
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4. Pesynbratu oCiipkeHb 3anucary y Tabmuio 1.12.

Tabnuya 1.12. Booue K,Cr,O, Ha nepioa ¢poroBuuBiTanus
XJIOPOIIACTIB y KJIITHHAX BOAHUX POCJIHH

O06’exT Konnenrpanis K,Cr,O., [epion ¢poTOBUIBITAHHS
JIOCJTiJPKEHHS MI/n XJIOPOILIACTIB, C
Enones
Hasna
Bamicuepis

5. BU3HaYMTH KOHIIEHTpAIlii MOAEIBHOTO TOKCHKAHTA, 1[0 3yMO-
BHJIM TOKCHYHHUI BILUIMB, & TAKOXK BIIMITHTH YyTIUBICTH BHIIB BOI-
HUX POCITUH 32 JOCTIPKYBAHUM MTOKa3HHKOM.

KoHTpoJIbHi 3an1MTAHHA Ta 3aBIAHHS

1. o Take duryopecueniis?

2. SIx metomoMm (pIyopecreHTHOT MIKpPOCKOIIi BiAPI3HUTH KWBI
KJIITAHU Big HEXKUBUX?

3. SIki mirMeHTH 30aTHI 10 QIyopecHeHtIii?

4. SIxi 30ymKeHi cTaHn MoJeKynn xiopodiry Bam Bimomi?

5. 51k 3MIHIOETBCS KOJIip XIJIOPOIIIACTIB Mij i€l0 cHHBO-(iomeTo-
BOTO KOHIIEHTPOBAHOTO 30y/KYBaIbHOTO CBiTA?

Pobora 16. OHIHKA 3MIH Y TIPUKUTTEBOMY
3ABAPBJIEHHI KJIITUH Y BIAITOBIIb
HA TOKCUYHUU BIIVINB

BinbuicTe KIITHH M030aBJIeHI 3pyYHUX (QYHKIIH, IO JIETKO pe-
ECTPYIOTBCS TMij] MIKPOCKOIIOM, 33 SKMMH MOXKHA POOHUTH BHUCHOBOK
PO CTaH IXHBOI KUTTEMISIILHOCTI HAa TIOYATKOBIN (pa3i MOIIKOKEH-
Hs. OnHi€I0 3 Takux (YHKIIH € 37aTHICTh HETOIIKOPKCHUX KUBUX
KJIITUH KOHIICHTPYBaTH y BUIVISI TPaHYJI PEYOBHUHU, IO CHUHTE3Y-
IOThCS y CcaMiii KITIiTHHI, a00 MPOHWKAIOTh A0 Hel 330BHI. J[o Takux
PCUOBHH HaJIekKaTh MPUKHUTTEBI OApPBHHUKH, TaKi SIK HEUTPaTIbHUI
YEPBOHMIA, MaJIaxXiTOBUU 3eJICHHUI, METUICHOBHU cHHiii Ta iH. Cepen
HUX OCOOJIHMBOIO YHIBEPCAIBHICTIO 1 3pYYHICTIO 3aCTOCYBaHHS Xa-
PaKTepU3YEThCS HEUTPATbHUI YEPBOHUM, 1[0 HAJICKUTH 10 CITa0KUX
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OCHOB. bapBHUKH, 110 IPOHHUKIIM Y LUTOIUIA3MY KIITHHH, CIIOYaTKy
pO3TalIoBaHi B Hill JUQy3HO, a TOTIM KIIITHHA KOHAEHCYE iX B 001acTi
ammapaty [onpmki y Buriani rpanyi. Taki OapBHUKM Ha3HBaIOTh epd-
HyaspHumMu. I'panynn HeHTPaIbHOTO YEPBOHOTO Ta JUQY3HHIA PO3IO-
Iin oro moOpe BHIHO Wi 3BUYAMHUM CBITIOBUM MIKPOCKOIOM. 3
HAKOMHMYEHHSM OapBHUKA KUIBKICTH 1 PO3MipH rpaHyl 301IbIIYIOTh-
cs1, 1 BOHM, BUXO/S9H 3a MEKi 30HH arapary [ o1b1Ki, MOMHUPIOIOTHCS
10 BCIH LIUTOILIA3MI.

Binknagartu rpaHynu 34aTHI JIMIIE 310pOBI, MOBHOIIHHI KIITH-
Hu. Hapocranus HeratuBHOI Iii Oyab-SKOi MPUPOAM MPUTHIUYE IO
(yHKIII10, 5K 10 OBHOTO i1 MPUITMHEHHS. 3aMiCTh IpaHyJIsPHOTO BiJ-
KJIaIaHH Y TIOIIKO/KEHiH KIITHHI OapBHUK JU(y3HO 3a0apBiIIO€e LU-
TorutasMy i siapo. [loBHe MpUTHIYEHHS TPaHyJOyTBOPEHHS Ta iHTEH-
cUBHE nu(y3He 3a0apBIeHHs NPOTOIIa3MHU Y pasi Ail AeIKUX areHTiB
BUSIBJIAIOTH 1€ HAa 00epHEeH il (a3l MOLUIKOIHKEHHS, 1, MICIA yCyHEHHS
JII0YOTO areHTa, y KIITHHI BiTHOBIIOETHCS HOPMaJIbHE TPaHYIIOBiI-
KinanaHHsg, a Audy3Ho 3abapBieHa MpOTOIIa3Ma 3HEOAPBIIOETHCS.
30aTHICTD 10 TPaHYIOyTBOPEHHS MOXKE Mapajii3yBaTd TOKCHYHA s
caMHX OapBHUKIB, SKIIO iX BUKOPUCTOBYIOThb y IY’K€ BUCOKMX KOH-
LIEHTPALIIfAX.

OcHoBHi 6apBHuKH pH pH OM3bKOMY 10 HEHTPAIBHOTO, SIK TIpa-
BMJIO, MICTATBCS Y KIITHHHIM Bakyosi. 3aJie)kHO BiJl CKJIaAy Bakyo-
JSIPHOTO COKY, BakyoJIs 3a0apBIIOETbCs TUdy3HO, a00 BiIOyBaeThCs
KOHLEHTPYBaHHsI OapBHHKA i YTBOPEHHsI B Hili iIHTEHCUBHO 3a0apB-
JICHUX KpaIUTH KoalepBaTy abo rpoH rpanyin pi3Hoi Gopmu i kamiopy,
a 1HOA1 YTBOPIOIOTHCS KpUCTay 6apBHUKA. OUEBUAHO, IO B POCIINH-
HUX KJIITHHAX cerperauis pe4oBUH y BaKyoOJli 3aXHIIA€ IPOTOILIA3MY
BiJ IXHBOT TOKCHYHOT A1, 60 MpH 3B I3yBaHHI B TPAHYJIH 3HIKYETHCS
KOHLEHTPALlis PEYOBHH, 1[0 MOXKYTb 3aBAATH KO KIITHHI.

MexaHi3Mu B3aeMOJIi1 BiTalbHUX OAPBHUKIB 1 KIITUHU CHOTOMHI
IHTEHCHMBHO BHBYAIOTHCS. 3HAYHUM YCHIXOM JOCIHIIKECHb y LBOMY
HaNpsIMKy cTasa igeHTudiKamis QUTOIUIa3MaTHYHUX OPraHoiniB, sKi
BiJNOBIAAIOTh 32 MPOLIECH HAKOIIMYCHHS BiTalbHOTO OapBHUKA B rpa-
Hynax. OCTaHHIM 4acoM JOBEJICHO, IO FPaHYIIH, SIKi CIIOCTEPIraloTh
ITiJ] MIKPOCKOIIOM, € HE UMM IHIIHMM, SK Ji30COMaMH, 110 aKyMYJItO-
Bau OapBHHK. Bigomo, 110 3HAYEHHS J1i30COM Y PO3BUTKY OyIIb-sIKOT
KIIITUHHOI [aTOJIOTii BaroMe i pi3HOMaHITHE, 110, HaBiTh, BaXKO Bil-
LIyKaTH MaTOJIOTIYHUH MpoLec, B SKOMY O J1i30COManbHUI anapar He
OpaB Ou akTHBHOI y4acTi. BCTaHOBIEHO TakoX yHiBepcalbHUH Xa-
paxTep ydacTi J1i30COM Iif] 4ac AeCTPYKUil OyAb-sKOl pEHOBUHH, 110
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MIPOHMKAE 10 KIITHHU. LIs1 BIACTUBICTH JII30COM MiJCHIIIOE HECIELU-
(i4HICTH METOAY BiTaJBHOTO 3a0apBIICHHS, SIKUH MO-CYTi € METOAOM
Bizyari3amii Ji30CcoM.

He 3Bakatoun Ha Te, 110 METOJ] MiKPOCKOIIii IPMKUTTEBO 3a0apB-
JIEHUX KJITHH HE Ma€ MPOCTOr0 KiJbKICHOTO BUPAKEHHSI Pe3yJIbTaTiB
CIIOCTEPEXKEHHA 1 e MEepEIIKoAKae HOro BUKOPUCTAHHIO SIK CaMmo-
CTIHHOTO Mapkepa MiJl 4ac MOHITOPUHTOBHX JAOCIiIKEHb, HOTO J10-
PEYHO BUKOPUCTOBYBATH K TOAATKOBHUM 3 IHIIMMH LHATOEKOJIOTYHHU-
MH METOZIaMH.

Meta po6oru. OUiHUTH CTYMiHb HNOMIKOI)KEHHS BUIIUX BOJHHX
POCIIMH METOZOM MPHKUTTEBOTO 3a0apBIICHHS KIIITHH 3a JIii MOJIEJIb-
noro tokcukanta (K Cr,0,).

Marepianu, peakTtuBu, odJagHanHsA. Boxni pocnunu (Bamic-
Hepis, enones Ta Hasna); K,Cr,O., Bitanbuuii 6apsauk — 0,01 %-i
HEHTpaIbHUI YSPBOHHMIA, CBITIIOBUI MiKPOCKOII, IIPEJMETHI CTEKJIa i
HAKPUBHI CKENbIIS, CKISHKH MICTKICTIO 100 ML, MiMEeTKU MITKICTIO
10 M7, MipHi KostOu micTkicTio 100 mit.

Xix podoru.

1. IlpurotyBatu pi3Hi KOHLEHTpauii MOAEIBHOTO TOKCHKaHTa
-K,Cr,0, (0,01; 0,1; 1,0 mr/m).

2. JlocniaHi pocauHHM (BaliCHEPilo, eJI0EI0 Ta HasiAy) 3aHYPHTH Y
CKJITHKU MicTKiCTIO 100 MJT i eKCITIOHYBATH iX Y pO3UMHAX MOAEIBHUX
TOKCHUKAHTIB pOTATroM | ro.

3. Ilicns 3aKiHYCHHS €KCTIO3MIIIT JINCTKY 13 TOCITITHUX POCIIUH I1e-
penectH y po3uuH 6apBHuKa (0,1 %-i po3unH HEUTPAIBHOTO YEPBO-
HOTO0) 1 eKCIIOHYBATH BIIPOAOBXK 1 roz.

4. I3 3a0apBiIeHUX POCIMH MPHUTOTYBaTH TUMYACOBI Ipenaparu i
i CBITJIOBUM MiKPOCKOIIOM IIPOBECTH CIIOCTEPEKEHHSI.

IIpumimka. Y pocaun enooei ma Hasou 6UKOpUCmMO8YOmMs 6epxie-
KOBI nazouu, y eanicHepii — 4yacmuny pociunu nooausy OcHosu, oe
PO3MiweHi MON0OI KIimuHuU.

5. IH1y YacTUHY pPOCTIMH NEPEHECTH Y EMKOCTI 3 YHCTOIO BOAOIO 1
eKCIIOHYBaTH iX mie 1 rox [uis 3’siIcyBaHHS KOHLIEHTpaLili TOKCHKaHTa
3a IKUX MOXKJIMBE BiJTHOBJICHHS 30aTHOCTI KIIITHH 0 IPaHyJIOy TBOPEH-
Hs. [Ticns ekcro3uiii Tak caMo IPUrOTYBaTH TUMYACOBI ITpenapary.

6. OUiHUTH CTYIiHb KOHLIEHTPYBaHHS OapBHUKA y KIITHHAX J0-
CIIIIPKyBaHUX POCIINH:
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BiJICYTHICTb IpaHyJIOyTBOPEHHS (IuQy3He 3a0apBieHHs ) — (—);
cinabke (MOOAWHOKI rpanyin) — (+);

cepenHe (HeBeNHKi rpoHa Ha (DOHI MOOJMHOKHUX Tpanyi) — (++);
iHTeHCUBHE (BEJIMKi rpoHa Tpanyin) — (+++).

7. OUiHUTH CTYHiHb 3a0apBIICHHS:

BiZICYTHICTh 3a0apBieHHs — 0;

cnabke (CcBiTIO-poXkeBe) — 1;

cepenHe (IHTEHCUBHO-POXKEBE) — 2;

IHTEHCUBHE (SICKpaBO MaJMHOBE) — 3.

8. Pesynbraru cioctepexens 3anucatu y Tabmumro 1.13.

Tabnuya 1.13. Ouinka 3MiH y NPUKUTTEBOMY 3a0apBJIeHHI
kuiitud 32 1ii K,Cr,0,

B pocim / 3abapBieHHS KIITHH 3abapBieHHS KIIITHH TiCIsA
KOHLIEHTPALis TiCTISl eKCTIO3UIIIT B €KCIO3UIIiT B pO3YMHAX
TOKCHKAHTA pO34YMHAaX TOKCHKAaHTa |TOKCHKAaHTa I YUCTiH BOII

2
MT/JT rpanyiasipae | audysHe |rpaHyaspHE nudysne

9. 3poOUTH BUCHOBKH IOI0 3BOPOTHOTO i HE3BOPOTHOTO ITOIITKO-
JUKCHHS KJITITHH PI3HUMH KOHIIEHTPAIiIMA MOJIETFHOTO TOKCHKAHTA.

KoHTpoJIbHI 3anuTaHHSA Ta 3aBAaHHA

1. HaBemiTh pUKIaay BiTATBHUX OApBHUKIB.

2. YoMy BiTanbHI OapBHUKH OC3MEPEITKOAHO IPOHUKAIOTh V M-
ToTUIa3My?

3. B sxux opraHoizax poCIMHHOI KJIITHHH BiIOYBa€ThCS aKyMYJIsI-
IIisI BITATBHUX OapBHUKIB 1 TOKCHIHUX PEUOBUH?

4. YoMy IPMKUTTEBUH OapBHUK HEHTpaILHUN YepBOHUIH HEOqHA-
KOBO HAKOITUIYETHCSA B PI3HUX MIITHKAX KIITHHU?

KoHTposbHi 3anuTaHHs Ta 3aBIaHHA 10 po3aiay «Di3iosorist
POCIMHHOI KJIITHHI

1. SIki excriepuMeHTa bHI METOIN 3aCTOCOBYIOThH JUIi BUBYCHHS
CTPYKTYpH 1 QyHKITIT KITITHH?
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2. SIk XiMiuHMI CKJIa]] IUTOILIA3MHU [T03HAYA€ThCA Ha (i31010T1UHIT
TiSTTBHOCTI KITHHA?

3. Ik BU3HAYHUTH [TOYATOK IJIa3MOTi3y?

4. Un 3niiiCHIOETHCS MDKKJTITUHHE TPAHCTIOPTYBaHHS I1iJ] 4ac 11a3-
MOJi3y?

5. Slka ¢yHKUist KIITUHHOL CTIHKM B OCMOTHYHHX MpOLEcax poc-
JIMHHUX KITUH?

6. Ha3BiTh MexaHi3MH BHYTPIiLIHbOKIIITHHHUX PYXIB.

7. U1 MOXKHA BHKOPHCTOBYBATH KOJXILWMH AJIsI IPUIIMHEHHS PyXY
LUTOIIa3MU?

8. [lepepaxyiite 3aranbHi OCOOMMBOCTI OyIOBH Ta BIACTHBOCTI BCIX
MeMOpaH KITITHHH.

9. 51k 3yMOBUTH IUIa3MOITi3 KIIITHH, 1110 MatOTh OCMOTUYHHH TIOTSHITIAI
KJTITHHHOTO COKY 5 atMm.?

10. Y sKux pocivH OUTBINNI OCMOTHYHHI THCK KJITHHHOIO COKY: Y
POCITIMH 3aCOJICHMX Y1 HE3aCOJIEHHX IPYHTIB; TipodiTiB 4n KcepodiTin?

11. KniTrHa 3 OCMOTHYHMM THCKOM KJIITHHHOTO cOKy 1MIla 3anypena
B po3unH KCl, ocMotnunmii Trck sikoro 2 Ml1a. 1o BinOyBaeThbes 3 Kii-
TUHOIO? ’

12. IImartouku oxHi€l 1 Tiel caMol pOCIMHHOT TKAHUHU 3aHypeHi y
pozunH 1M caxapos3u i 1M NaCl. V skomy 3 1IHX PO34HHIB [Ia3MOJIi3
OLJIbII BUPaKEHUN?

13. Sk MosICHUTH BiACYTHICTH 3BOPOTHOI AUQY3ii MOTIMHYTHUX
KIITHHaMU OapBHUKIB (METHJICHOBUH CHHIH, HEWTpaJbHHN 4epBO-
HUM).

14. Yomy ma3mMoImi3oBaHi B PO3YHMHI CEUOBHHU KIITUHH JOCUTb
IIBUJIKO JIETUIA3MOITI3YOThCS?

15. KnituHa 3aHypeHa B AUCTHIBLOBaHY Bony. ONHIIITE MOXKIIHBI
BapiaHTH MepeMillleHHs BOAU B LIl CHCTEMi.

16. YoMy miy yac TpUBAJIMX AOILIB COKOBHTI IUIOAM (BUILIHI, YEpeLl-
Hi, a0pUKOCH) PO3TPICKYIOTHCS?

17. Monspni posunnu KCI i CaCl, po3aineni HamiBIPOHUKHOIO
MeMOpaHo10. O6’eM SIKOTO PO3YHHY 301IbLITYBaTUMETHCS?

18. Illo BinOyBaTMMEThCS 3 KIITUHOM, [0 MA€ OCMOTHYHHIA I10-
TEHIiaN KITUHHOTO coKy 10 arM, Ko ii 3aHypUTH B 130TOHIYHUI
PO3YMH, a B TIIOTOHIYHHIA?

19. 3a monoMororo SKUX MUTO(DI310JOTIYHUX PEeaKI[id MOXKHA Jia-
THOCTYBAaTH MBI Ta MEPTBI KIIITHHHU?
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Po3ain 2.
BOJIHUI PEKUM POCJINH

Cepenl XIMIYHHX CIIONYK, IIO MICTATHCS B XHBHX OpraHizmax,
BOJIa B KUIbKICHOMY BiJIHOIICHHI BiZirpa€e JOMiHYO4y poiib. Bmict
il B KJIITUHAX 3 aKTUBHUMH MPOIECAMH KUTTETISIIBHOCTI MOXKE J0-
csaratu 70+95 %. 3HeBOMHEHHS HACIHHS, CIIOP, JIUIIAWHUKIB CyIpPO-
BOJDKYETBCS TIEPEXOOM iX BiJ] aKTUBHOI JKUTTENISIILHOCTI B aHa010-
TUYHUH cTaH. [osCHIOEThCS 1€ TUM, IO BOJa € HE JIUIIE PO3UNHHU-
KOM, a i aKTUBHUM CTPYKTYPHHUM Ta QYHKIIOHATIbHAM KOMIIOHEHTOM
kiituHu. BoHa € cyocTpatom it poTocuHTe3y, Oepe y4acTh y Me-
TaOONIIYHUX TIEPETBOPEHHAX, IMXaHHI, YUCICHHUX TiIPONITHYHUX i
CHUHTETHYHHX IIPOIIeCax.

KiiTiHa MiCTUTh 3aBXIM MiHIMAAbHY KUTbKICTh BOAM, HHXKYE
SIKOT pOCITMHA BXKE HE B 3MO31 MiATPUMYBaTh HOPMaJbHHUU mepedir
OioximiuHuX Ta (izionoriuanx QyHkuid. Taky Bomy Ha3WBAIOTH 20-
Meocmamuynoro. BMICT ToMeocTaTHYHOT BOJM HEOIHAKOBHUH y poc-
JIMH PI3HUX €KOJIOTIYHUX TpyH: Y rigpoditiB — 65+70%; me30¢iTiB —
45+60%; kcepodiTiB — 25+27% cupoi Macu. 3HauHa KUTbKICTh BOJIU B
KJIITUHAX MOTPiOHA HacaMIIepe TOMY, 110 BOHA YTBOPIOE BHYTPILIHE
CEepEIOBHILE, B SIKOMY MOXIIUBHUH MepeOir )KUTTEBUX MPOLECIB, aJIKe
JIUIIIE Y BOJHOMY CEpEIOBUINI (PYHKIIOHAIBLHO BaXKIHMBI O10XiMiuHI
Ta CTPYKTYPHI KOMIOHEHTH KJIITHHH 3[IaTHi MiATPUMYBaTH CBOIO Ha-
TUBHICTh Ta QYHKI[IOHAIBHICTb.

Bona Bigirpae cyTTeBy poiib y CTBOPEHHI 1 MiATPUMaHH1 BHYTpIILI-
HBOTO T1IPOCTATUYHOTO (TYPrOPHOTO) TUCKY, BiJ] IKOTO 3aJIS)KUTh Xa-
pakTepHa (hopMa POCIMHHUX KJIITUH, TKAHWH, OPTaHiB Ta 30BHILIHIN
BUTIJISI, POCJIMH B LIJIOMY. Y pa3si BTpatu Typropy pOCIvUHH B’ SIHYTb.

3 MOTOKOM BOJY Bijl KOPEHEBOT CCTEMH B HaJ3e€MHI OpraHu Haj-
XOJSITh MiHEpallbHI PEYOBUHH 1 I€sIKi METa0OITH, 30KpeMa CHHTE30-
BaHI B KOPCHSAX aMiHOKUCIIOTH U IUTOKIHIHU.

3aBIsAKM BHCOKIM TEIJIOEMHOCTI Ta MUTOMIN TEIIOTI MapoyTBO-
PEHHS BOZIA 3aXHIIA€ OPTaHi3MHU Bij PI3KUX KOJIMBaHb TEMIIEPATYPH 1
€ 3aro0>KHUM (PaKTOPOM BiJ| IeperpiBaHHs.

Cainx maM’sITaTH TaKoX 1 PO TaKy BasKJIMBY BIACTHBICTH BOJIH, K
3[aTHICTD pi3Ko 30inburyBaru 06’em (Ha 11 %) mig 4ac 3amep3aHHs
i, TaK CaMo Pi3K0, 3MEHIIYBAaTH HOTO IiJ] 4aC TaHSHHSI JIbOILY, a/Ke 3
€10 BIACTUBICTIO BOJM TICHO IMOB’s13aHa MOPO30CTIMKICTh POCIIHH.
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HagiTe kOpoTKOTpHBaja HecTaua BOIU B POCIMHI HECTIPUSITINBO
BIUIMBA€E Ha OioximiuHi Ta ¢izionoriuni npouecu. [licas BiqHOBIEHHS
ONTUMAJIbHUX YMOB Bojo3abesneueHHs (HOTOCHHTE3 CTabli3yeThCs
JIIIe Yepe3 I SThb-IIiCTh JHIB, PICT - Yyepe3 TPU-YOTHPH THKHI, 110
MPU3BOIUTH 10 3HAYHHUX BTpaT Bpoxkaro. Tomy onTumisaiiist Bogomnoc-
TauaHHA POCIMHHU Yy 3MIHHUX YMOBaX HaBKOJHIIHBOTO CEPEAOBHUILA
Mae OyTH OIHUM i3 TOJIOBHUX 3aBJaHb POCIMHHUITBA.

Bona HagxomuTh B pOCIHMHY B pe3ynbTaTi Hii 3aKOHIB Maco60-
20 nomoxy, oughysii Ta ocmocy. MacoBuii MOTIK, IO CyTi € Pi3HU-
LEI0 NOTeHLIaNnbHOi eHeprii Boau (BOJHUM IOTEHIIaJIoM) Y CHUCTe-
Mi IpyHT-pociuHa-ToBiTps. IlepecyBaHHS BOOM MO POCIHHI, KpPiM
TOTO0, 3yMOBIICHE JIIEI0 CUJI aod2e3il, Koee3il, KaniisApHuMY cuiamu Ta
MeTaboniyHUMHU npouecamu. Came 3aBIsKu nepediry MeTaboiYHuX
nporeciB GopMy€eThCS Kopereguii muck (HOro 11e Ha3HBalOTh HUJIC-
HIM KiHYe8uM O8USYHOM), 3aBISKU SKOMY BOJA HAarHiTa€ThCs JIOTO-
pH O cynuMHax Kcuiiemd. BennmuumHa KOpPEHEBOTO THUCKY CTAHOBUTb
50-+150 kI1a.

PobGora gepxnvozo xinyesoeo osucyna 3yMOBIEHAa BUNIAPOBYBaH-
HSIM BOIM JIMCTKaMH. UMM iHTEHCHUBHIIIE TPaHCHIPYIOTh POCIHHH,
TUM OLIBIIMIA CTBOPIOETHCS TAPOAMHAMIYHMN HATAT y CYAMHAX 1 Ka-
mipax, siKi 3B’s3yIOTh JIUICTOK 4Yepe3 cTebJ0 3 KOPEHEBOIO CHUCTe-
MOIO.

OCHOBHY poJib y BUIIApPOBYBaHH1 BOJIU BiirparoTh NPOAUXH (1po-
duxosa mparcnipayis). KpiM Toro, Boga Moke BUIIapOBYBaTUCS KpPi3b
KYTUKYHY (Kymuxyaspua mpaucnipayis) Ta Kpi3b nepuuepmy (zemu-
MUKYIApHA MPAnCRipayis).

Boonuii 6ananc pocnuHM CKIANAETHCS 3 HAAXOMKEHHS Ta BUTpa-
YaHHS BOAM. Y pa3i MEePEeBHLICHHS BUTPAT BOAU HaJ HAAXOIKEHHIM
BUHHKAE 800HUL Oehiyum, IKUI MOKe OyTH JTIKBIIOBaHUH y HIYHUH
nepiof. SIKmio * NpoTsaroM Howi AeiUUT BOAU MOBHICTIO HE yCyHe-
HUI, TO TOBOPSTH MPO 3AIUUKOSULI 800HUTI Oeiyum.

[Toka3HukoM e()eKTUBHOCTI BUKOPHUCTaHHS BOAU POCIHHAMH €
mpancnipayitinuil Koegiyienm — KUNbKICTh BOAM, 110 BUTPAYa€THCS
POCTIMHOIO HA CTBOPEHHS OAMHULIL CyX01 PEYOBHHH.

Bennunny, obepHeHy TpaHcmipaliiHOMY Koe]ilieHTy, Ha3HBa-
10Tb npodyKkmuericmio mparcnipayii. CTBOPIOIOYH ONTHMANbHI YMO-
BU BereTalii, MO>KHa 3Ha4YHO MiABULIMTH MPOAYKTHBHICTb POCIHH Ta
e(EeKTUBHICTh BUKOPUCTaHHS HUMU TIOJINBHOI BOAH.
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Po6ota 17. BABHAUEHHS KIJIBKOCTI BOJIU TA CYXOI
PEYOBUHMU Y POC/IMHAX PI3HUX EKOJIOTTYHUX IT'PYII

BwMicT Bomu y pociimHax 3MIiHIOETBCS B HIMPOKUX MeEKax i 3aie-
KHTH BiJl BiKy, (i310J0TI4HOTO cTaHy, XIMIYHOTO CKJIaJy POCIUH Ta
BIUTMBY Ha HUX Pi3HOMaHITHUX (hakTopiB cepenosuina. Came ToMy,
BU3HAYCHHS 3araJIbHOTO BMICTY BOJIH €, SIK IPABUIIO, OOOB’ SI3KOBUM B
PI3HOMAaHITHUX JOCTIIKCHHSIX. BMICT BOAM Y POCIMHHUX TKAaHUHAX
BUPAXOBYIOTh B ITPOIICHTAX BiJi CHPOi MacH.

Mera po6oTu. Bu3HauuTy BMICT BOJM Ta CyXOi PEYOBHHHU y POC-
JIMHAX PI3HUX EKOJOTIYHUX TPYII.

Marepianu, peakTUBH, 001agHAHH. J[OCTiHI POCIIUHH, CyXE 1
MPOPOCJIC HACIHHS PI3HUX BUIIB; aHAIITUYHI Baru, OIOKCH, CYIITHIIb-
Hi mau, eKcuKarop, UL, cBepaia (aiaMeTp 5+8 MM), IIMaTOUYKH
rymu 5x5 cm.

Xinx podorn.

1. BumuTy OrOKCH 1 BUCYIIMTH iX JIO MOCTiiHOI Macu. [{yist 1iporo
BifkpuTi Otokcu ButpuMaru 60+90 xB. B madi 3a 100+105 °C, mo-
TIM OXOJIOJJUTH IX B €KCHKATOPi, 3aKPUTU KPHUIIKAMHU i 3BaKUTH Ha
AHAMITHYHUX Tepe3ax. BucyuryBanHs 1 3BaKyBaHHS OIOKCiB TIOBTO-
PIOIOTH JOTH, TOKH IX Maca He CTaHe CTaJIolo.

2. Pocnuuumii Marepian BigiOpatu 3a BapiaHTamu. Buciuku 3
JIMCTKIB, 3p0o0JIeH] CBEPIIOM y TPUKPATHil MOBTOPHOCTI, BMICTHTH B
OIOKCH 1 3Ba)KMTH Ha aHANITHYHUX Tepesax. [loTiM mocTaBUTH Bij-
KpuTHMH B Harpity g0 105 °C cymmibHy mady Ha 5 ToA., OXOJIOAUTH
B €KCHKATOPI 1 3HOBY 3Ba)XHTH. BUCyIIyBaHHS 1 3BayKyBaHHsI MaTepia-
Jy TIOBTOPIOBATH JI0 JOCATHEHHS MOCTiHHOT MacH OIOKCIB.

Ipumimya. I1io uac pobomu cnio 0ompumy8amucsi mMaKux npagu.
Cupuii mamepian nosunen nexcamu 6 6rokcax nyxko. He mocna eu-
mpumysamu 11020 6 wiagi 6e3 nepepsu nonad 5 200. bascano posmic-
mumu O10KCU Ha OOHOMY PiBHi 3 KYIIbKOIO mepMomMempa i He 6npumyi
00 cminok wiagu. bpamu 6roxcu cnio wunyamu, a He pykamu, momy
Wo 8 OCMAHHLOMY 8UNAOKY Maca Oyoe 3MIHIO8AMUCH.

3. Po3paxyBaru Macy BOJM B HaBaxIli, sika JJOPIBHIOE Pi3HUII Mac
CHpOTO 1 BUCYyIIeHOTro MatepianiB. [ToTiM po3paxyBaTi BMiCT BOAH B
MPOLIEHTaX BiTHOCHO JIO CHPOi Ta CyX0l Mac POCIMHHOTO MaTepiay.

4. Pesynpratu 3anmucati y Tadamiio 2. 1.
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Tabnuys 2.1. BusHaueHHs] BMICTY BOAY Ta CyX0i pe4OBHHH
Y POCJIMH Pi3HUX €KOJOTIYHUX IPyH

Ha3zea |Homep |Maca |Maca |Maca |Maca |Maca |Bwmict |Bwmict
pociuH, |Orokca |0rokca, |0rokca |cupoi |Orokca 3|cyxoi [Bomu B|BOIH,

apyc, r 3 CHPOIO [HaBaX- [CyX010 [HaBax- [mpobi, |%
BapiaHT HaBaX- [KW,T |[HaBax- KU, T |T
KO0, T KOO, T

4. 3poOuTH BUCHOBKH.
KoHTpoabHI 3anMTaHHA Ta 3aBIAHHA

1. Ilpo m1o cBiguaTh pe3yabTaTd BallkX JOCIiAKEHb?

2. SIki npUCTOCYBaHHS BUPOOWINCH Y POCIUH /10 YMOB HEZO-
CTaTHBOTO BOJ03a0€3MeUeHHS?

3. SIxi nmpuctocyBaHHsI BUPOOWIINCH Y POCIHH 10 YMOB HaaAMip-
HOTO 3BOJIOKEHHS?

4. o Taxe ruiad pocauH i YoMy BiH BigOyBa€eThCs?

5. SIk Bifpi3HAIOTHCS MiX cO00I0 32 0COOTUBOCTSIMH BOJHOTO pe-
KHUMY POCIMHH 3aKPUTOTO ¥ BiJKPUTOTO TPYHTIB?

PoGora 18. BU3HAYEHHS IHTEHCUBHOCTI _
TPAHCITIPALUT TA BITHOCHOI TPAHCITIPALUIT
BATOBMM METOJIOM

Tpancnipayis (BUNIApOBYBaHHS BOAU POCIMHAMH) BHMIipPIOETh-
Csl KIJIBKICTIO BUIIAPYBaHOT BOAM OJMHMIICIO JMCTKOBOI MOBEPXHI 32
OIMHUINIO Yacy. BenmunHa TpaHcripallii 3a1exuTh BiJ 6aratbox Qak-
TOpiB (TeMIIepaTypH, OCBITIIEHHsI, BOAOIIOCTAYaHHS TOIIO), 8 TAKOK
3MIHIOETBCS BIOPOIAOBK 1001 B Mexkax 10+300 rm? rox.

OnHUM 13 METONIB BHU3HAYEHHS IHTCHCHUBHOCTI TpaHCHipalii €
BaroBWii, SIKUH 0a3yeTbcs Ha OONIKY KUTBKOCTI BUMAPyBaHOT BOJIM.
M MEeTOIOM MOXKHA BH3HAYUTH TPAHCIIPAILIiIO ILT0T poCauHu abo
il YaCTHUHU.

Bionocrna mpamncnipayis — BiTHOIIEHHS IHTEHCMBHOCTI TpaHCIipa-
il 10 iIHTEeHCUBHOCTI BHIIAPOBYBaHHS 3 BUILHOI BOJHOI IOBEPXHIi 32
THUX caMHX yMOB. Lleil moka3HUK XapakTepu3ye 37AaTHICTh POCIIUH pe-
T'YJIIOBaTH TpaHcmipalito i cranoButs 0,1+0,5, migHiMarouncs 1o 1,ay
no0pe 3aXHUIIEeHUX Bijl BTpaTtu Boau pociuH nopieHioe 0,01 i MeHiire.
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Meta po6orn. BuzHaunTH iHTEHCUBHICTH TpaHcmipauii Ta Bi-
HOCHY TPaHCITIPAIiF0 3aJIeKHO BiJ BIUTUBY JesKHX (aKTOPiB (TeM-
neparypH, BiTpy TOILO).

Marepianu, peakTuBH, od1agHaHHs. J{ociigHi pocnuHu; omis;
TEXHIYHI BarW 3 HaBa)Xxkamu, dariku [lerpi, 3BMuaitHuii i MiTiMeTpo-
BUU TaIip, JIIHIAKY, BEHTHISATOP, HOXKUIII.

Xix podotn.

1. B mpo0ipKy HaJWTH BOAY, B SIKy 3aHYPUTH YEPELIOK JIUCTKA
(rinky). [TonepeaHpo 3pi3u HOHOBUTH 3 METOIO BUAAIEHHS 3 Tpaxeu
i Tpaxein moBiTpsl.

2. Ha nmoBepxHio BoaM B Ipo0ipIi HaHECTH 1+2 KparuiMHU POCIHH-
HOT 0111 1 peTeNbHO 3BaXKUTH 11 3 TOYHICTIO 10 TPETHOTO 3HAKY. 32 OIHY
TOJMHY HOBTOPHO 3BAXXHUTH 1 BU3HAUYUTHU KUIbKICTh BUIIAPyBaHOT BOAM.

3. OTpuMary BeIMYHHY iIHTEHCUBHOCTI TpaHCIipalii, MoaiuBLIIA
KUTBKICTh BUIIAPyBaHOI BOAM B IpaMax Ha IJIOLLY MOBEPXHi JUCTKO-
BOI IIaCTHHKH (CM?).

4. Bu3HauuTH IOy MOBEpXHi JucTka. s mporo Bupizaru 3
nanepy kBamapar tioriero 100 cm? (10x10 cm) i 3Baxkutu. [amip
MoBHHEH OyTH PIBHOMIpHHUM 3a MIiIbHICTIO. Ha 1eii kBagpar Hakmac-
TH JINCTOK, SIKUI OyB y JOCHifl, 1 TOCTPUM OJiBLEM OOBECTH KOHTYP
Horo. Bupizatu KOHTYp JIMCTKa, BCTAHOBUTH Macy HOro i BUpaxyBaTH
IIOLLY 3a mpornopuieto. [loBepXHIO IHCTKA 1€ MPOCTillle BU3HAYUTH
MicJIsl HAHECEHHsI HOro KOHTYPY Ha MiJIIMETPOBHIi nartip.

5. O6uucnuty inTeHcuBHIicTh TpaHcmipawii T (B r M2 rox') 3a

(hopmyoro: 10000-C
St

ne C — KiIbKiCTh BUNIApyBaHOI JINCTKOM BOAHM 3a | rox, T; 7 - Tpu-
BaJIICTh IOCIIJY, TOM; S — IJIOIIA JUCTKA, CM.

6. [lapanenbHo, 32 THX cCaMUX YMOB, BU3HAUYUTH IHTCHCUBHICTh BU-
MapoByBaHHS BOJM 3 BUIbHOI BoaHOI moBepxHi (E). s nporo Bera-
HOBHTH KUTBKICTh BUIIapyBaHoi Bozau 3a 1 rox 3 moBepxHi yamku [le-
Tpi. [Inomy nosepxni vamku [letpi migpaxysaru 3a GopMyInoro:

S=mnr.

7. Po3paxyBaru E 3a paHilie HaBeA€HOIO (OpMyJIOI0 iIHTCHCUBHOC-

Ti TpaHCTipaLii 1 00YMCINTH BEIMUMHY BigHOCHOI TpaHcmipauii (BT):
BT =T/E.

T =
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Hpumimxa. Y 0ocnioi eueuumu, ax ymoeu (oceimuenicmeo, umeuo-
Kicmb 8impy ma iH.) 6NIU8AOMsb HA IHMEHCUBHICTNb MPAHCNIPAYIT.

8. IopiBHSATH pi3HI BUAN POCIHH 1 3p0OUTH BUCHOBKH MPO 371aT-
HICTB iX peryiroBaTH TPaHCHipalio.

9. Pesynsraru nocnifiB 3anucary B Tadnumi 2.2. ta 2.3.

Tabnuys. 2.2. BusHayeHHs] iHTEHCMBHOCTI TpaHcnipanii
BArOBUM METOI0M

Tpancnipauis
BapianT Maca BUIIApY- | IJIOLIA IHTCHCHPﬂlcT_?
. i TpaHcIipanii
nocnigy | TPOOIpKH 3 BaNOCk | JIMCTKa, p pal
JIMCTKOM, T BOAU, T cM (D),

r M2 rox’!
Ha [OYaTKy | B KiHII
Jochigy | mocnimy

Tabnuys.2.3. BusHaYeHHs iHTEHCHBHOCTI BUIAPOBYBAHHS BOIU
3 BUJILHOI MOBepXHi

BunapoByBanHs
Maca BTpara ILJIOIIA IHTe'HCMB_
. YaIku TP . HICTh
Bapianr . BOIHM, | IOBEPXHI, [ BHIAPO-
. Iletpi 3 - e} T/E
JOCIINY | ponoro, ByBaHHfI2
(E),r™
Ha B rox’!
[0YaTKy KIHI
JoCiny | mocmimy

10. 3pobuTn BUCHOBKH.
KoHTposbHi 3anuTaHHA Ta 3aBIAHHSA

1. o Take TpaHCIipaIlis pOCIAH?

2. SIke 3HAYEHHS TpaHCHIpaIlii 11 poCIuH?

3. Ilo Take BimHOCHA TpaHCIiparis?

4. Bix sikux (GakTopiB cepeiOBUIA 3aJIeKHUTh IHTCHCHBHICTH TPaH-
criparii?

5.5IxuMu MeTomaMu MOKHA OOYHCITUTH TIIONTY MTOBEPXHI JIUCTKA?

6. J11st yoro B mpoOipKy 3 IMCTKOM HAJIMBAIOTh KPAIUIHHY OJIii?
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7. T1osICHITh YOMY IHTEHCUBHICTh OCBITIICHHSI (BOJIOTICTh TOBITpS,
konuenrpanis CO, TOIIO) BIUIMBAIOTh HA IHTEHCHBHICTH TPaHCIipa-

i
8. Slkuii BIMB TpaHcmipalii Ha IPOAYKTUBHICTH POCIHH?

Podora 19. BUBHAYEHHS IHTEHCUBHOCTI
TPAHCITIPALIIL Y PI3HUX EKOJIOI'TYHUX I'PYII POCJIMH
(3a IBaHOBUM)

Meton 0a3zyeTbcs Ha BH3HAYCHHI 3MiHM MacH 3pi3aHOTO JIUCTKA
3a KOPOTKHH (710 5 XB.) MPOMIXKOK 4acy, IO Ja€ 3MOTy CIIOCTEepiraTu
TpaHCHipallito Mpy TOMY CTaHi HACHMYCHHS JUCTKA BOJOIO, B SIKOMY
BiH nepeOyBaB Ha iHTAKTHIM pociuHi. 3a OUIBII TPUBAIOT €KCIO3ULIT
BMICT BOJIU B JIUCTKY 3MCHIIY€EThCS, 110 BIIMOBIHO 3yMOBIIIOE 3MCH-
LICHHsI IHTEHCUBHOCTI TpaHCIIipatii.

Merta po6oTu. BcTaHOBUTH iIHTEHCUBHICTD TpaHCHipawii y npexn-
CTaBHHUKIB I'PYII Tirpo-, Me30- i KcepoiTHUX POCIMH B KIMHATHUX
yMOBax i 3a Jii BiTpYy.

Marepiajau, peakTuBH, 00JagHaHHA. [[BOTIKHEBI POPOCTKU
MIIEHUI a00 KYKypYyA3H; JUCTKU POCIUH Pi3HUX €KOJOTIYHUX TPYII,
TOPCI¥iHI Baru, BEHTHJISTOP, HOXKHILII.

Xinx podorn.

1. Ha TopciitHux Tepe3ax MIBHIKO 3BRXKUTH JINCTKU OJHOTO SPYCY
3 5 pOCIuH.

2.3a 5 XB. miciisg 3BaKyBaHHS MEPIIOTO JIUCTKA, BAPYTe 3BAXKUTH
BCI JINCTKY B TIHA caMii HOCIIAOBHOCTI.

3. Pesynbraru 3anucarty B Ta0uio 2.4.

Tabnuya 2.4. Bu3HaueHHs1 iIHTEHCHBHOCTI TpaHcmipamii
y JINCTKAX Pi3HUX POCIMH

IMosropuicts | CymapHa Brpara T
maca 10 Boau 10
JIMCTKIB, T | IUCTKAMH, T

Bapianr| Maca
nocminy | ouctka, T [ 1| 2 | 3

9
rm?rox’!

1. TTouarkoBa
2. Yepes
5 XB.
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3. BukoHatu po3paxyHKH 3a CyMapHOIO Macor0 5 JIMCTKIB KOXKHO-
rO BapiaHTy.

4. Bu3HaunTH i{HTEHCHBHICTh TpaHCHipalii 3a KIMHATHUX yYMOB
(KOHTPOJIB) 1 CYXOro TEIUIOTO BiTPY (3 BEHTHIISITOPOM).

Hpumimxa. Mooxxcna docrnioumu inmencusHicms mpancnipayii Ha
NpeoCcmasHuUKax 2iepo-, Me30- ma Kkcepoimia y npupooHux yMogax
3POCMAHH.

KoHTpoabHi 3annTaHHA Ta 3aBIaHHA

1. IlosicHITh, YOMY BHMMIpIOBaHHSI 1IHTEHCHBHOCTI TpaHCHipamii
0OMEXKYIOTh 5-XBHJIMHHUM 1HTEPBAJIOM.

2. SIKi icHY1OTh IPUCTOCYBAHHS y POCIIHH ISl Peryssiuii TpaHCIIi-
pauwii?

3. Yomy mig yac TpaHcHipalii BOAM TilO POCIMHHU OXOJIOIKY€ETh-
ca?

4. Yy BimoMi BaM iHIII MEXaHi3MH TEIUIOBIIBEIEHHS KpiM TpaH-
cripanii ?

5. IlpoBeniTh NOPIBHAJIBHUN aHANi3 MEXaHI3MIB peryisuii TpaH-
cripauii y rizpo-, Me30- Ta Kcepo(iTHUX IpyM POCIIHH.

PoGota 20. CHOCTEPEKEHHS 3A IUHAMIKOIO
TPAHCHIPALIE HA TUIKAX JEPEBHUX POCJIMH
BIIPOJIOBIK JTHSI

[HTeHCHBHICTD TpaHCHipauii 3MiHIOETHCS MiJ| BIUIMBOM (hakTo-
PiB HaBKOJMIIHBOTO CEpeIOBUINA (TEMIepaTypH, OCBITICHHS, CIIEK-
TPaJILHOTO CKJIA/y, BOJIOTOCTi MOBiTps Towo). [lepexonarucs B 1po-
My MO)KHA MPOBIBLIM AOCHIJH 31 3pi3aHUMU TUIKaMH Pi3HUX JIepeB-
HUX TIOPIJI.

Mera po6otu. [IpoBecTH crocCTepekeHHs 3a IHTCHCHUBHICTIO
TpaHcHipalii y pi3HUX BHIIB POCIMH MiJ BIJIMBOM (AaKTOpiB HABKO-
JUIIHBOTO CePEOBHIIA.

Marepianan, peakTuBu, 00;1agHAHHSA. [ 1K1 IepeBHUX POCIIHH (SUTH-
HH, Ay0a, 1Ny, Oy3Ky Ta iH.); OlopeTku MicTKicTio 50 M1, TYMOBi TpyO-
KU 3 3aTUCKayaMH, KpUCTalli3aTop, TyMOBi MPOOKH, cBepia, TOCTPUil
HIX, Baru 3 HaBa)KKaMu, napagin, MiTIMETPOBHH Halip, BEHTUISITOPH.
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Xix poéotu.

1. Bropetku MicTKicTio 50 MJI 3 TYMOBOIO TPYOKOIO Ta 3aTHCKaueM
3aITOBHUTHU BOJIOKO 1 3aKPUTH I'YMOBOO IIPOOKOIO 3 0TBOpPOM. Bony st
LBOTO B3STH BIJICTOSIHY B KpUCTaJi3aTopi BIPOAOBK 00U 3 METOIO
BUIaJICHHS] PO3YMHEHHX B Hil ra3is.

2. IligpizaTu mix BOIOO AOCHIJHI TIJKH 1 IIIJIbHO BCTAaBUTH B
OTBOPH MPOOOK (HMXKHI KiHIII T'JIOK TOTIePEJHBO OYUCTUTH BiJl KOPH
Ha 10+12 Mm).

Ilpumimka. Bropemxu 3 einkamu nepegepuymu OOHU3y i nepesi-
pumu cepmemudHicms npunady (800a He NOGUHHA 6UMIKamu 3 010-
pemKu).

3. BigkpuTu 3aTtuckad 1 BCTAHOBUTH PiBEHb BOIU B OIOpETIi Ha
BEPXHIH MOIIIII.

4. llTarvBy 3 mpuiaJiaMyd BUCTABUTH B YMOBaX JOCHiY 1 BiaMiva-
TH piBEHb BOJIU B OIOPETIIi 3 iHTEPBaJIOM 2 TOI.

5. Pesynbraru 3amnucary B TaOIMIIO 2.5.

Tabnuys 2.5. Bu3HaYeHHs iHTEHCMBHOCTI TpaHcmipamii pocauH

Bu BunapoByBaHHs Bogu, M IHTeHCHBHICT
A TpaHcHiparii,
POCTHHA | ronypn | 8 | 10 | 12 | 14 | 16 | 18 | 20 r M2 rox !

6. Y TOJIROBHX YMOBaxX OJHOYACHO IPOBECTH METEOPOJIOTidHI
CIIOCTEPEIKEHHS.

7. Hicnst qociixy BUSHAYUTH TUTONTY JTUCTKIB. 1106 BU3HAUHMTH T10-
BEPXHIO BUIIAPOBYBAaHHS Y XBOWHHX MOpiJ (COCHH, MOAPUHH) 00i-
pBaTH XBOIO, 3BXKUTH i1 1 OOYMCIUTH IJIONTY, BPaxOBYIOUH, 10 1 T
cupoi XBoi cocHH Biamosimae 33 cm?, a 1 T cupoi XBOT MOIPUHM Bif-
noigae moromt 150 cM?.

8. Po3paxyBaru iHTEHCHBHICTH TpaHCIIpamii A KOXXHOTO BHAY
pocivH 1 ToOyyBaTH AiarpamMu.

KOHTpOJIbHi 3allMTAHHA Ta 3aBAaHHSA

1.51xe 3HaYEHHS Ma€ TMPOIIEC TPAHCHIpAaIlii y JKUTTEMISITLHOCTI POC-
JUH?

2. YoMy 3MIHIOETHCS IHTEHCUBHICTB TPAHCITipallii BIIPOAOBXK JHA?
Sxnit xapakrep nux 3MiH?

3. SIx mOBro MOXyTh ()YHKIIIOHYBATH TIKK B TAKOMY TIPHCTPOT?
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4. Slxi mpucTocyBaHHS U peryisiuii TpaHcmipamii y XBOHHHX
nopiza?

5. YoMy rpafiieHT BOAZHOTO MOTEHIIaly € PyIIiHOI0 CHIIOIO Hal-
XOIKEHHSI Ta [epecyBaHHs BOIU B POCIINHI?

Po6ora 21. BUSHAYEHHS BITHOCHOI AKTUBHOCTI
BOJU B POCJIMHI

Jnst i3ionoriyHOro cTany KIITHHH BaXKJIMBE 3HAYCHHS Mae Tep-
MOAMHAMIYHHUN CTaH BOJH, MOKAa3HUKOM SIKOTO € aKMUGHIiCMb 600U,
TOOTO 3/aTHICTbH JI0 TIEPECyBaHHs, BUMAPOBYBaHHs Ta y4yacTi B 0ioXi-
MIYHHUX PEaKLisixX TOILO.

3a Mipy aKTUBHOCTI BOJAM NPUHMAaIOTh BITHOCHUH THUCK BOASIHOT
napH, 3 IKOK0 CHCTEMA B IAHMX yMOBax nepeOyBsae B piBHOBasi: P/P,
ne P — Tuck mapu Hajt cuctemoro; P — THCK HaCMY€EHOT mapy Hajl Y-
CTOIO BOJIOIO 332 TUX CAMHX YMOB. Y JKUBIil KIIITUHI aKTUBHICTh BOIH
3HW)KEHA B Pe3yJbTari MpoleciB rigparamii Ta immoOinizanii. Metox
BHU3HAUCHHS aKTUBHOCTI BOIAM B POCIHUHI 0a3yeThCsl Ha BpaxyBaHHI
BTPaTH BOAU POCIMHOIO B KaMepi 3 CyXuM MoBiTpsiM. OHOYacHO 00-
YHCITIOIOTH BUMIAPOBYBaHHS 3 BUIbHOI BOAHOT MOBEPXHI 32 THX CAMHUX
YMOB.

Mera po6oTu. Bu3HaunTH BiIHOCHY aKTUBHICTh BOJH B POCIH-
Hax 3aJ€)XKHO BiJ 3a0e3MeUeHHsT 1X BOIOIO.

Marepiaiau ta obsannanus. TyprecueHTHI Ta 3iB’SUll JIMCTKU
pocnun; excukarop 3 CaCl, ; ananiTuyni a00 TexHi4YHi Baru, Gosbra,
KapTOH, HOXHIII, JIIHIHKH.

Xix podortn.

1. 3 osbru BUTOTOBUTH KIOBETY ILIOIICIO 4 CM?, JUIs LIOTO B3STH
HIMATOYOK (DOJIBTH PO3MIPOM 5X5 cM, HaKJIacTH Ha HHOTO BHUpPi3aHUM
3 KapTOHY KBazpar 2x2 cM, Kpai (oJbru 3arHyTH, a KapTOH BUTSTHY-
TH.

2. B x10BeTy HAJIUTH JUCTUIILOBAHY BOAY TaK, 100 OyJI0 MOBHICTIO
BKpHTe THO ii. KioBeTy 3BaKMTH 1 MOCTaBUTH B FePMETHYHUI €KCHKa-
top 3 CaCl,, BizMiTUTH Yac.

3. 3pi3aTH JIUCTOK, 3BAXKUTH HOTO i BMICTHTH B TOM caMHii €KCH-
KaTop.
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4. 3a 2 roJ MOBTOPHO 3BKUTH JIUCTOK 1 KIOBETY 3 BOJOIO.

5. Bu3HauuTH miomly JHCTKa BaroBUM MeToAoM. Pozpaxysatu
IHTEHCUBHICTb BTpaTtu Boau jucTkoM (I) Ta BUmapoByBaHHS BOAHM 3
kroBeTH (1).

6. BigHOCHY aKTHBHICTb BOAH () B JJUCTKY OOYHMCIUTH 3a (opmy-
J010:

a=1I/1,.

7. JocniguTy TyprecueHTHI Ta 3iB’sUli IUCTKU Pi3HUX POCIIHH.
8. PesynpraTu 3anucatu B Ta0MUI02.6.

Tabnuys 2.6 . Bu3HaYeHHS BiTHOCHOI AKTHBHOCTI BOIH
B JINCTKAX Pi3HAX POCIMH

Yac InTencus- | .
Maca, r . Bignocna

. 3Ba)KYBaHHS Brpara HICTb
Bapiant ILromia, AKTUB-

. BOJIH, Y BTpaTH .
JocIiay M HICTb

1 2 1 2 M BOJIU, MT *
> 4 | Bomm,a
CM? TOX

9. Y BHUCHOBKax TMOPIBHATH BiAHOCHY aKTHBHICTh BOJAU Pi3HUX
pOCIIUH.

KOHTpOJ’lei 3alIMTAaHHA Ta 3aBJaHHSA

1.11lo Take akTUBHICTH BOIU?

2.Yomy BTpary BOOM POCIMHAMHU BH3HAYAIOTh B €KCHUKATOpI, a HE
B TepMOCTaTi?

3.0 po3yMitOTh Mij MOHATTAM ‘‘TOMeOocTaTu4Ha Bojga” ?

4. SIki (pakTOpH BILIMBAIOTH HA BTPATy BOAM POCIHHOIO?

5. SIk mpHUCTOBY€EThCA POCIHHA 0 3MEHIIIEHHS BTpaT Boxu?

6. SIki pociMHU BTpavyaroTh (BUMAPOBYIOTH) BOAM OlNbIIIE: XBOIHI
YH JIUCTSHI 1 YMM MOYKHA MTOSICHUTH Pi3HMIIIO, AKIIO BOHA €7

PoGora 22. BUSHAUYEHHS BOJOYTPUMHOI
3JATHOCTI POCJINH (3a ApJjaHa0M)

Boooympumna 30ammuicme 1€ CIIPOMOXKHICTD POCIUH (KJIITHH)
yTPUMYBATH BOJY 32 JIii PI3HOMaHITHHX CHJI (BUCOKOT TeMIIEpaTypH,
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HU3BKOTO MapIiaibHOTO TUCKY BOIU B aTMOC(hepi, OTOUyIOUOMY pO3-
YHHI TOIIO). BOOOyTpUMHI criy 3yMOBIIEH] Ji€I0 OCMOTHYHO-aKTHB-
HUX CHOJNYK B KJIITHHI, IPOHUKHICTIO KIIITHHHUX MEMOpaH Ta CTAaHOM
BHYTPIIIHBOKIIITUHHOT BOAY. 3MEHIICHHS IPOHUKHOCTI IJ1a3MajleMH,
MOCHUJICHHS! HAOpSIKaHHS MITOXOHJIPiH, XJIOPOIUIACTIB, 301IbIICHHS
KUTBKOCTI 3B’s13aHO1 BO/IHU (TiApaTHOT Ta iMMOO1JTI30BaHOT) B KIIITHHAX
CIPUYMHIOIOTH 301IbIIEHHS iXHbOI BOJOYTPUMHOI 3aTHOCTI, a 3BO-
POTHI 3MiHHU — 3MEHIICHHS.

BennunHy BOnOyTpUMHOI 34aTHOCTI XapaKTepU3YIOTh KUTBKICTIO
BOJIH, SIKA 3JIUIIAETHCS B KIITHHAX MICHS Jii BIAMOBIAHOTO (hakTopa
(HM3BKOTO TUCKY BOASHOI IApH, OCMOTUYHOTO MOTEHIIIay PO3UUHY).
BusHaueHHs 1IbOTO MMOKAa3HUKA 32 A. ApiaHIoM 6a3yeThCst Ha Bpaxy-
BaHHI BTpaT BOAY POCIMHAMH IPU MiJICUXaHHI iX.

Mera poboru. BuzHaunty BOZOYTpUMHY 3[aTHICTH POCIIMH, BUPO-
LICHHX 32 PI3HUX YMOB.

Marepiaiu, peakTuBH, odsiagHaHHA. PociuHy KBacoui, MIIEHHLI
Ta iH., SIKi BUPOLIYBaJM Ha MicKy 0e3 10OpHB (KOHTPOJBHI) 1 Ha IMiCKY
3 BHECEHHSIM J100pHB (IOCHiH1); po3IUIaBlieHuid napadid; BogsHa O6aHs,
HOMKUI[, TEXHIYHI BarM, IIITATUBH.

Xinx podorn.

1. 3pizat 1o 10 pOCIMH KOKHOTO 3 JBOX BapiaHTIB i HEraiHO 3a-
HYPHUTH MiCLIEM 3pi3y B po3ILIaBlieHuid napadiH, o0 3amo0irTa Brparam
BOJIM 3Pi30M.

2. 3BaKUTH KOXKHY POCIIMHY OKPEMO 1 3aKpinuTH iX B mratuBax. [o-
BTOPUTH 3Ba)KyBaHHs KOKHOI pociuHu 3a 30, 60 Ta 90 xB. 3MeHIIEHHA
MacH POCJIMH CBIIYHUTH PO BTPATy BOAH Y MPOLIECi BUIIAPOBYBAHHS 32
koxkHi 30 XB.

3. NaHni 3armmcary B Ta0umgo 2.7.

Tabnuys 2.7. Bu3Ha4eHHs1 BOAOYTPHMHOI 31aTHOCTi POCJIUH

Maca pociun, r KurbkicTs Bunapo- | Brpara | Bumapy-
. " 2
No oo qac, BHIIAPYBAHOI BOJM | ByrO4a | BOAM 3a | BAHOI
n/n XB 3akoxHi 30 xB, T | Maca,r | 30xB,T | BOmW,

30 |60)90 1 | 2 | 3 |1]2(3|1]|2]|3]1]2](3
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4. OOUHCITUTH KIJIBKICTh BUIIAPYBaHOI BOAM Y BIICOTKAX BiJl OYATKO-
BOi MacH POCIIHMHHU 32 MOCiJOBHI iHTepBain B 30 XB.

5. Oneprkani gaHi 300pa3utu rpadivHoO 1 3pOOUTH BUCHOBKH LIOI0
BOZOYTPUMHOI 31aTHOMCTI POCJIMH, BUPOILIECHUX 32 PI3HUX YMOB KHB-
JICHHSL.

KoHTpoJabHi 3atMTaHHA TAa 3aBIAHHS

1. 1o Take BOZOyTpUMHA 3AaTHICTh Ta BiJ YOr0 BOHA 3AJI€KHUThH?

2. JlaT KpUTHYHUI aHAi3 IIHOTO METOTY.

3. Yum MoxHa 3aMiHUTH napadid y pocmigi?

4. Sk 3a5eXuTh BOOOYTPUMHA 3[aTHICTh TKAHUH BiJl KiIBKOCTI B
HUX 10HIB a30TY, KaJilo i KaJbLii0?

5. Uu BIuIMBae Ha BOAOYTPUMHY 3[aTHICTH BiK JIUCTKA, HOTO IO-
JIO’KEHHS Ha POCIHHI?

6. SIk BITMBAIOTH HA BOAOYTPUMHY 3/aTHICTh JIMCTKIB YMOBHU Ha-
BKOJIMILIHBOTO CEPEAOBHUILA?

Pobora 23. BUBHAYEHHSA BOJHOI'O AE®IIUTY POCIINH

Boounuii oeghiyum — ne Hectaua BOAM, BUPa)KEHa y BiICOTKax
BiJI 3arajibHOT KUJIBKOCTI i1 Ipr TOBHOMY HAaCHMYEHH1 TKAaHUH BOJOIO.
Bin Moke BUHUKATH y pa3i MOPYLICHHS BOIONOCTa4aHHS POCIHH
1 CIPUYMHIOBATH THMYacoBi a0 TpUBami 3MiHHM B iHTEHCHBHOCTI
OioxiMiuHMX Ta (i310JIOTIYHUX NPOLECiB, IO BiAOUBAETHCS HA IPO-
OYKTHBHOCTI pociuH. ToMy el MOKa3HWK BUKOPUCTOBYIOTH IUIS
OIIHKH PIiBHS BOJ03a0€3IEYCHOCTI Ta JIarHOCTUKH TIOJIUBY POC-
JIUH.

Merta poGorun. BuzHauntu BogHMNA IedimMT y POCIHH 32 Pi3HUX
YMOB iX BOZ103a0€3MEYEHHSI.

Marepiaiu, peaktusu, odnagHanss. JocninHi pociaunu B pis-
HUX YMOBax BOJOIOCTauYaHH; TUCTUIbOBAHA BOJIA; CYILIMIbHA mada,
AQHATITUYHI BarW, OFOKCH, EKCHUKATOpH, CBEpAia § MM JiaMEeTpOM,
¢inpTpyBanbHU mamip, munui, ¢aHepHi abo T'yMOBi IUIACTUHKH,
yamku [letpi abo mpobipku B IITaTHBAX, MIETKH.
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Xin po6otn.

Hpumimxa. B pobomi 00cnioxncyloms pociuny, 6UPOUEHi 3a Pi3HUX
VMO8 80003a0e3ne4eHoCi.

1. Ceepayiom 3 giamerpom 8 MM 3poduTr 10 BUCIYOK 3 JIMCTKA, Ha-
Mararo4nuch OOMHUHYTH TOBCTI KHJIKH.

2. Buciuku 3BakuTH 1 BMICTUTH y Bofy (B 4amikax [lerpi abo mpo-
0ipkax) Ha 2 TOJ 1Sl HACHYEHHS TKAHWH BOJIOIO.

3. TyprecueHTHI BHCIUKH MPOCYHIUTH (DIIBTPYBATLHAM TANEPOM i
3BaKUTH.

4. JInst KOHTPOITIO AWCKH 3HOBY 3aHYPHUTH Y Bofy 13a 30 XB. 3BaXKUTH
TIOBTOPHO.

Ipumimka. ¥ pasi nognoz2o HacuvenHs mKaHuH 600010 iXHA Maca 3a-
JUMAEMbCS MAKOI0 CaMOI0, 5K 1 8 NONEPEOHbOMY 36AJICYEAHHI.

5. BuzHauuTn Macy cyXol pe4OBMHHU B TKaHHHI (TIOPSIOK BU3HAYCH-
Hs1 OTHCcaHo B poOoTi Nel7).

6. Ha ocHOBI oziepkaHuX JTaHUX OOYKMCIIMTH ITOKA3HUKU BOTHOTO JIe-

¢inury (B) y pocnun:
a-6
Bl = —Q 100%,

JI€ @ — KUIBKICTh BOJIM Y BUCIYKaX 3a IX BOIOHACHYEHHS, T, 6 — [I04aTKO-
BHUI BMICT BOZIH Y BHCIUKax, T; 100 — koediuieHT s nepepaxyHky B/, %.

7. O0uncIUTH BITHOCHY TyprecueHTHICTh (BT), sKa MOKa3ye, Ky
YaCTKy y BIJICOTKaX CTAHOBUTH MOYATKOBA KiJIBKICTh BOIU B JINCTKAX
BiJl BMICTY i1 B CTaHi HACHYCHHSI:

6-2
BE = 5_, 100%,
-2

JIe 6 — Maca CUpOl TKaHWHHU [0 3aHypeHHs i1 y BOLy, I'; 2 — Maca
Cyxoi TKaHUHHM JI0 3aHypeHH: ii y BOIy, T; O — Maca TYprecleHTHOI
TKaHHWHU TIiC/I HACHYESHHS ii BOIOIO, T.

8. PospaxyBatm gaediuuT BimHOCHOi TyprecueHTHOCTI (/[BT)
— KUIBKICTh BOJH, SIKa MOTPiOHA [T JOCATHEHHS JIMCTKAMHU POCIUH
TYPTECIEHTHOTO CTaHy:

JIBE = 100% — BE.

9. Pesynsratn nociipkeHs 3anicary B Tabmuio 2.8.
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Tabnuys 2.8. BusnaueHHs1 BOQHOTO aedinuty
Ta TYPrecueHTHOCTI POCJINH

[
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10. 3pobuTH BUCHOBKH.
KoHTpoabHi 3anuTaHHA Ta 3aBAaHHA

1. Ilo Ha3MBAIOTH BOIHUM JAe(hiuToM?

2. SIkrMu TTOKa3HUKAMU XapaKTePHU3yIOTh BOTHHN Me(irtT pociiH?

3. Sxwii BB BomHOTO AedirmTy Ha potocuaTe3?

4.T1osICHITh HACTYITHI TEPMIHH: ITOJIHOBA BOJIOTOEMHICTh, MEPTBHH 3a-
T1ac BOMIM B IPYHTI, BOJIOTICTh B’ SIHEHHSI.

5. Ym € pi3HUIA y BOAOBiANAYl Pi3HUX POCIHH 1 B YOMy BOHa
mossirae?

6. Sk Bimpi3HAIOTHCS 3a BOIOBIANAYCIO JINCTKH POCIHH 3 Pi3HHX
MiCIIb 3pOCTaHHS (3aTiHEHI i OCBITIICHI), 3 PI3HUM MIApPOM KyTHKYIH
Ta KWIKYBaHHSIM?

7. Slxe 3HaYCHHS TOBIIMHU KyTHKYJIH JIUCTKA B HOTO BOJOBimma-
qi?

PoGora 24. BUSHAYEHHS IIOJIYJIEHHOI'O TA
3AJTMIIKOBOI'O BOAHUX JE®ILUTIB

Bomnawuit nedinur B pociuHaX BHHAKAE TO1, KOJIA KUTHKICTH BOJIH,
sKa BUTPAYAETHCS JIMCTKAMH B arMocdepy IEpeBHIIyE KUTbKICTh
BOJH, SIKa TOTJIMHAETHCS KOopeHsMH. i M TepMiHOM pO3yMIIOTh
KUTBKICTh BOJIH, SIKOT HE BHCTAYa€ JUIsl IOBHOTO HACHYCHHS POCIIHH-
HUX KIiTHH. T BUpaxaroTs y BiZICOTKAX 10 3arajibHOI KiTbKOCTi BOIM
3a IIOBHOTO HACWYCHHS TKAaHHWH. 32 YMOB 3HAYHOTO 3HHIKCHHS 3aI1aciB
BOJIOTH B ITPYHTI, BHOYI HE BiIOYBA€TLCS BITHOBICHHS JEHHUX BTpPAT
BOJIM, BHACITIIOK YOTO BHHHUKAE 3AJINITKOBUHN BOXHUN NEQIITUT, KM
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CIPUYMHIOE TIOAaJIble 3HWKEHHsSI 0OBOJHEHHS! TKAHHH POCIMHHOTO
OpraHi3my.

[NonynenHuil Ta 3aJMIIKOBUN BOIHI Ae(ilIUTH € BaXKIMBUMH Xa-
PaKTepUCTUKaMU BOAHOTO OOMiHy pociuH. Boguuii nedinut pociuy
BH3HAYAIOTh 33 IBOMa OCHOBHUMH IapaMeTpaMH — BMiCTOM BOIU Ta
11 EHEpreTUYHUM CTAaTyCOM, SIKUM BUPAXalOTh SIK 3araJIbHUN BOJHUMI
MOTEeHIia.

Meroau BU3HaUYEHHS BOIHOTO Ae(ilUTY POCIUH YMOBHO OIS~
I0Th Ha 4 TPyNHU: BU3HAUYEHHS 3aralbHOr0 BOJHOT'O IIOTEHIIiaTy, 0CMO-
TUYHOTO TIOTEHIiaJTy K KOMIOHEHTa 3arajJbHOT0 BOJHOTO MOTEHIIia-
Iy, BMICTy BOAM Ta BOAHOTO Nedinuty. MeTo] BU3HAYECHHS BOTHOTO
nehinuTy J03BOJISIE BCTAHOBUTH CTYIIHb CTIMKOCTI POCIHMH A0 il
HECTIPUATIMBUX 30BHILIHIX (aKTOpiB HE JIMIIE OKPEMHUX KYJIBTYp, a
i copTiB, popM Ta JiHil B Mexax OJHI€T KyIbTypH.

Meta po6otu. BuzHauuTu noiyaeHHUN Ta 3aJUIIKOBUIM BOIHUIA
neiuuT y pi3HUX POCIIUH.

Marepiaiu, peakTuBu, odaagHaHHs. [lochinHi pocnuHH, IO
BiJPI3HAIOTHCS. PIBHEM CTIMKOCTI A0 Aii HECHpPHUATIMBUX (DakTOpiB
JOBKLJLJIS; TUCTHIHLOBAHA BOJA; aHAJIITHYHI Bard, CyllwibHA mada,
€KCHKaTop 3 BOJOIO, MPOOIpKM B IUTAaTUBaX, MIMETKH, QiIBTpyBalib-
HUI narmip.

Xix poboru.

1. Jlns BU3HAYCHHS IMOJYJACHHOTO BOJHOTO JAC(IIMTY JIUCTKIB
3pa3KH BiiOpaTH BIPOIOBK JHsI, 3aJIC)KHO BiJ] 3aBIaHb JJOCIiKEHb,
a 3aymmkoBoro — 3a 0,5 rox. 10 cxony conud. [lepex moyarkom no-
CJIiTy BIIMITUTH OJTHAKOBO PO3BUHEHI JIUCTKH ITIEBHOTO SPYCY.

2. JIucTok mureHui, ;xuta, abo 371aKOBHX TPaB 3pi3aTH 01 OCHO-
BH JIUCTKOBOI IJIACTUHKH, 3BKUTH HA aHATITHYHUX TEPe3ax i BMiCTH-
TH B Ipobipku (BucoToro 12+14 cm) 3 2+3 M1 AMCTHIILOBAHOI BOAH.

3. IIpobipkw i3 3pa3kamMu BMICTUTH B €KCUKATOP, Ha JHI SIKOTO MicC-
TUTHCS BOJIA, 3aKPUTHU KPUIIKOIO 1 3amuimuTyl Ha 10+12 rof. 10 MOBHO-
r'O HACUYCHHS JUCTKIB Boot0. [ToBTOpHICTH MocminiB —10-Tu kpaTHa.

4. Tlicns HacMYEHHSI BOJIOIO, JINCTKU BUHHSATH 3 IPOOipOK, 00Tep-
TA (QUIBTPYBATLHUM MANEPOM, 3BAKHUTHU, BUCYIIUTH JI0 MOCTIHHOT
MAacH 1 3HOBY 3B)KUTH.

5. Po3paxyBaru 3anumikoBuid Ta AeHHUN BOAHI Nedinutu 3a Gpop-
MYJIOIO:
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Y 100 (a - 6)
6-86 ’
ne X — BomHMIA [e(inuT TUCTKA, % BiJl MAaCH BOJH B HACHYCHOMY BO-
JOK0 J'II/ICTKy; a —Maca JUCTKa 10 HaCH4YCHHsA BOJOLO, I, 6 — Maca JUCTKa

TTicyIst HACHYEHHSI BOZIOIO, T; B — Maca CyX0l Pe4OBHHHM B HaBaXIi, .
6. PesynsraTtu 3anucatu B Tabnuio 2.9.

Tabnuys 2.9. Bu3HaYeHHS MOJIYIEHHOTO Ta 3aJUIIKOBOI0
BOHOTO Ae(inuTy JuCTKA

Bun Maca Maca Maca cyxoi o .
. Bonuwuit nedinmr,
POCJIMHHU | JIUCTKA A0 | JIUCTKA MICJsl | pEYOBUHH, o,
0
HACHYCHHS, T | HACHYCHHS, T r

7. 3poOUTH BUCHOBKH.
KoHTpoabHi 3annuTaHHA Ta 3aBIaAHHA

1. lllo Take momyAeHHUN Ta 3aIMINKOBHNA BOmHI Aediruru? s
YOro 3aCTOCOBYIOTh BU3HAYEHHS IUX MOKA3HUKIB?

2. SIki mepeBaru I1aHOTO METONY BU3HAYEHHS BOAHOTO AediuuTy
nepes iHmumMu?

3. SIky poub BifirpaioTh NpOAMXH Ta iXHIM cTaH y popMyBaHHI
BOJHOTO PEKUMY POCIHH?

4.Yu Bigirpae poib y BOAOBIAY1 KOJIp JIUCTKIB 1 UM MOXKeE IS 0CO-
ONUBICTH POCIMHY BIUIMBATH Ha i1 BOJHUH PEXHUM POCIUHH i Yomy?

5. Sk Kpamie IomisiiaTd pociHHY, 100 YHUKHYTH BHHUKHEHHS
BOZHOTO Ae(inuTy?

6. Slky ponb y dopMyBaHHI BOIHOTO NedilUTy BilIrparOTh KOJIO-
imn pocnuau?

Pobora 25. BUSBHAYEHHS HIBUAKOCTI BTPATH BOAU
g YAC B’ AHEHHA POCJIMH 3 PI3BHUMUA
MOP®O-PI3I0JOI'TYHUMHU O3HAKAMHU

[loka3HMK MIBUAKOCTI BTPaTH BOIM, HA BiMiHY BiJ TpaHCHipaLii,
BH3HAYalOTh 3a TpuBaux excrnosuniii (10+12 rox., moba, a iHKONH i
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Oinbiue). Bin qae ysBieHHS Ipo 34aTHICTh POCIUH YyTPUMYBATH BOLY
B IIpOIIECi B’THEHHS 3a 3HAYHOTO JeiluTy ii.

MeTta po6oTu. Bu3Hauntu BOOOYTpUMHY 3IaTHICTb POCIHH Pi3-
HUX BHUIIB Ta ii B3a€EMO3B’ 430K 3 MOP(}0-(hi3i0I0riyHIMHU 0COOTUBOC-
TSIMH OpT'aHiB.

Marepiaiu, peakTuBu, odaagHaHHsA. PocnuHK pi3HUX BHIIB,
TOPCIiiHI Bary, JiHIAKY, MIJTIMETPOBHUI1 mamip, OI0OKCH A1 BU3HAYEH-
HSl MacH CyXoi pe4YOBHHH, TEPMOCTAT.

Xix podoru.

Ipumimra. B 0ocnioi modicHa euguumu weuoKicms empamu 600U
aucmramu abo nio3eMHUMU opeaHamu makux OiOPosHUX 8uoie, 5K
posxionux (Glechoma hederacea), kynuna (Polygonatum multiflo-
rum), konumusax (Asarum europeum), ¢ianxa (Viola odorata), mo-
Kpeyw (Stellaria holostea), nponicka cubipcoka (Scilla sibirica), psicm
(Coridalis halleri), anemona scosemeyesa (Anemona ranunculoides)
ma iH.

1. 3BaKUTH 110 TPH JIMCTKU KOXKHOTO BHIY Ha TOPCIHHHX Barax 3
iHTepBajoM B 1 o,

2. BiniOparu cepeani npoOu, BU3HAYUTH B HUX KiJBKICTH CyXoOi
PEUYOBHHHU 1 MIPUUHSATH i1 CTAIOI0 MPOTATOM YCHOTO JOCTiY.

3. [NoOynyBaru rpadiku, Ha SKUX Ha OCi a0CIKC BiJIKJIACTH Yac, a
Ha OCl OpJIMHAT — BMICT BOJIU Y BiJICOTKAaX BiJ IOYaTKOBOTO.

4. 3poOUTH BUCHOBKH II0JJ0 BOAOYTPUMHOI 34aTHOCTI Pi3HUX BU-
IiB 1 B3a€MO3B 30K ii 3 MOp(0J10r0-(i3i0n0riyHIMU 0COOTHBOCTAMU
pociuH.

KoHTpoJbHI 3anuTaHHS TAa 3aBIaAHHS

1. 1o po3yMitoTh i BOAOYTPUMHOIO 31ATHICTIO POCTHH?

2. Slke mpucTOCyBallbHE 3HAYSHHS MA€ 1151 BIaCTUBICTH POCIUH?

3. SIki exonoriuHi TpynH POCIUHY BU 3HA€TE?

4. Slki MOpQoI0ro-aHaTOMIYHI O3HAKH BIUIMBAIOTH HA MIBUJIKICTH
BOJIOBi/1aui pOCIUH?

5. Uu MOXHA BIUIMBAaTH Ha BOAOYTPUMHY 3[aTHICTH POCIIHH 3Mi-
HOIO YMOB MiHEPAIbHOTO JKUBJICHHS.

6. SIk BIUIMBae Ha BOJOYTPUMHY 3IaTHICTh POCIHMH BiTep, 0L,
MOJIMBaHHs IPYHTY, HASABHICTH COJIEU Y IPYHTI?
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Po6ota 26. CHIOCTEPEKEHHS 3A IEPEPO3IIOAIJIOM
KAJIIIO B 3B’413KY 3 PYXOM ITPOAUXIB

Pyx mpoamxiB 3yMOBJIEHHI OCOOIHMBOCTSMH aHATOMIYHOI OyJI0-
BU ix. [Iponuxu moOymoBaHi 1BOMa 3aMHUKAIOUUMHU KIIITHHAMU 0O-
00BUAHOT GOpPMH, BHYTPIIIHI CTIHKH SKHX ITOTOBIIEHI, a 30BHIMIHI

Puc. 2.1. byposa npopuxis: 1 — 3aMMuKaro4a KIiTHHa;
2 — IpoauxoBa LIi/IHA;
3 - nepenHii [BOPUK; 4 — 3aiHili IBOPUK; 6 — KIiTHHA eNifiepMicy;
7 - map KyTUKYIN; 8 — K/IiTuHa Me3odiny mmcTka.

— TOHKI. SIKIO 3aMuUKaro4l KIINTHHU HACHYEHI BOJOIO, TO 30BHIIIHI
CTIHKH CHJILHO PO3TATYIOTBCS 1 MPOIUXOBA MIUIMHA PO3LIMPIOETHCS.
Komnwm Bona BTpadaeTbesi, 3aMHUKat04i KIITHHE BHITPSIMIISIFOTHCS 1 TIPO-
JIMXOBI LIIMHU 3aKPUBAIOTHCSA. B OCHOBI IMHAMIKK TYpropy 3aMuKa-
FOUYMX KJIITHH JIKUTh 3MiHa IXHBOTO OCMOTHYHOI'O MOTCHIIIATY.

3rifHo 3 ,,KPOXMaJILHOK” TEOPIE MPOIUXOBOI PEryisilii, 0CMO-
TUYHUI MOTEHINIa]l CTBOPIOETHCS 32 PaxXyHOK 3BOPOTHUX MEPETBO-
pPEHb B CHCTEMI KpoxMaib — Iykop. OfHaK B OCTaHHI POKH 10CHTBH
TEPEKOHITMBO IOBE/ICHO, IO BEY4Y POJib B LILOMY Hpouec1 BiZirpae
poboTa KalmieBUX Ta KaJIbIIEBHUX 10HHUX HACOCIB, SIKi 33663He‘lyIOTI)
MePepO3IOIiT I0HIB MK 3aMUKAIOUUMH KJIITHHAMH MTPOJIUXIB 1 CycCiJl-
HIX eMiepMaibHUX KIITUH. 30UIBIICHHS OCMOTHYHOIO MOTCHIIATY
B 3aMUKAIOYMX KJIITHHAX IiJ] 9ac BIIKPUBAHHS MPOAMXIB IOB’sA3aHE
3 HATHITAHHSM B HUX KaJiio, MPOAUXH 3aKpUBAIOTHCA y pa3i BUXO-
Ny KaJlilo 3 3aMHUKar4ux KIiTUH. ToMy TpW BIIKPHUTHX MPOIMXax
3aMHUKaIOui KJIITHHU MICTATh 3HAYHO OibIle 10HIB KaNif0, HIX MPH
3akputuX. L{i BIAMIHHOCTI MOKHA BUSBUTH TiCTOXIMIYHO 32 JOITOMO-
rol0 KOOAJILTHITPUTHOTO METOAY. MeToll IPYHTYEThCS Ha B3aEMOJIl
KOOAIBTHITPUTY HATPIIO 3 iI0HAMU KaJIil0 B TKAHHHI:

Na,[Co(NO,) ] +2K* = K ,Na[Co(NO,),] + 2Na".
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Hapasi yrBoproeTbes sxoBTHI KpucTanivnuii ocan com K Na[Co-
(NO,),]. [lns1 Ginbur 9iTKOro BUSABJIEHHS TIpeniapar 0OpoOIIsIOTh CyIlb-
¢izoM aMOHiI0, 10 MPU3BOAUTE 10 YTBOPEHHS B MICIISIX JIOKaUTi3awii
KaJilo KOpUYHEBOTO 0cany cynb(diny KoOanbTy.

Mera pOﬁOTI/I. I[OCJ'IIL[I/ITI/I HCpCpO3HOZ[1H HWOHIB Kalliio B npoau-
XOBHUX KIIITHHAX npu 3aKpI/IBaHH1 1 Bl,[[KpI/IBaHHI 1X BHUBYUTH BILIIMB
OCBITJIEHHS Ha I_ICI/I mponec.

Marepianu, peakTusu, odaagHanns. Pocannu Tpageckanuii abo
2-THKHEB1 MPOPOCTKHU BiBca, 000IB Ta iHIII POCIMHH; CEPEIOBUIIC
iHKyOaIii, 6iUCTUIHLOBAaHA BOJA, HACUYCHUM PO3YMH CYIIb(DiTy aMo-
Hito, 50%-# po34nH MIiEepHHYy; MIKPOCKOIH, IPEIMETHI CTEKJIa Ta
HAKPHUBHI CKEJIbLS, KPUCTAII3aTOPH 3 CHIrOM a00 JIbOIOM, JIe3a, Jalll-
ku [leTpi, OFOKCH, CKIISTHI MTaTHYKH.

Ipumimka. Buzomoenennsn cepedosuwia inkyoauii. Pozuunumu
20 e nimpamy kobanemy ma 35 2 Himpumy Hampio 6 75 M1 niokuc-
JeHoT bioucmunbo8anoi 600u (10 ma 1bodsaHoi oymosoi kuciomu 0o-
secmu 00 75 mn bioucmunamom). Cymiw npoginempyseamu i dogecmu
0o 100 mn 6ioucmunamonm.

Hpayrwsamu kpawe 3i cgidcesuzomosnenoio cymiviuio. Y pasi no-
mpebu I ModicHa 30epicamu 8NPOO0BI’C MICAYAL.

Xixg podotn.

B mocnini BUKOPHCTOBYIOTH TpaZecKaHLilo, KYKypya3y, 000w,
oBeC Ta iHI pociuHu. [ poOOTH Cinii MaTH POCIUHU 3 IIUPOKO
BiIKPUTHMH Ta 3aKPUTUMH MIPOAUXAMH.

1. llepen moyaTkoM JOCHiAY OJHY YaCTHHY POCIHUH MOJIUTH 1 BU-
TpumatH 1,5+2 roj. Ha sICKpaBOMY CBITJi, a JPyTy — B TEMPsB1 10
MOBHOTO 3aKpUBaHHA NPouxiB. [I0BHICTIO BIAKPUTI NPOAUXH MOXK-
Ha TaKOX OJePKaTH Ha JINCTKOBUX CeTMEHTax. J{JIsl [pOro 3a roguHy
JI0 AOCHiy Hapi3aTH CMY>KKH JIMCTKA 1 BMICTUTH iX B OCBITJICHI Ha-
CTUIBHOIO JlaMITo10 yamku [leTpi 3 BomonpoBigHOIO BOAOKO, po3Millie-
Hi Ha pi3HiH BiAcTaHi Bix AKepena cBiTia. Ha HkHINA cTOpOHI miaro-
TOBJICHHX JI0 JOCHIy JTHCTKIiB 200 CETMEHTIB TOCTPOIO OPUTBOIO MiJ
MNPSAMHUM KyTOM JI0 LHEHTPaJIbHOI JKHUJIKH 3pOOUTH MOBEPXHEBI HAAPi3H
yepe3 2+3 MM 1 3pi3aTd B bOMY K HalpsMi HEBEJIMKI IiSHKH elli-
JEPMHU.

2. IligroromneHi emiepMalibHi CMY)XKH BMICTUTH Ha 1+2 XB. B
gamky [leTpi 3 0XonomkeHor OiAMCTHIBOBAHOIO BOJOIO 3 METOIO
YCYHEHHS 03aKJIITHHHOTO KaJIilo.
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3. EninepmainibHi CMY>KKH TIEpEHECTH Ha 5 XB. B OIOKC 3 OXOJO-
JDKEHUM 1HKyOaliiHUM cepeloBUIIEM i MpoMuTH y vammi [leTpi oxo-
JOKEHUM OigucTmiiAToM 2+3 XB. Y 3B’A3KYy 3 THM, IO KPHCTaJIH
HaTpi€BO-KaMi€BOI coMi KOOANbTa30THUCTOI KUCIOTH 3a KiMHATHOI
TEMIIepPaTypPH YaCTKOBO PO3UYMHSIOTHCS, TO HeoOXiqHo yamku [etpi 3
BOJIOIO 1 OIOKCH 3 1IHKYOaLiifHUM CepemoBHILEM MTOMICTUTH B IOCYAHU-
HY 31 CHIroM a00 JIbOJIOM.

4. BurotosneHi npenapary po3nIIHYTH MMiJ MiKPOCKOIIOM y CyMi-
uri 50%-ro TTinepuHy 1 HACHUEHOTO pO3UMHY Cynbdimy amoHiro (1:1).
INcroximiune mocmiIKeHHS MPOBECTU B S-KpaTHiil moBTopHOCTI. Ha
KO)XKHOMY IperapaTi NporiiHyTH 1o 3+5 moliB 30py.

5. 3apucyBaTH JOKaIi3alliio KaJilo B 3aMUKAIOYUX Ta CYCITHIX KJIi-
THUHAX 33 3aKPUTHUX 1 BIAKPUTUX MPOIUXaX.

6. 3p0OUTH BUCHOBKH.

KoHTpoabHi 3anuTaHHA Ta 3aBIaHHA

1. SIx moGynoBaHi npoauxu?

2. B yoMy mosnsrae ponb i0HIB KaJito Ta KJIbLIIO IS PyXy NPOIHUXiB?

3. Skuii MexaHi3M pyXy NpoAuXiB?

4. Bin nii skux ¢$axkTopiB cepeOBHUILA 3aICKUTh PyX MPOJUXiB?

5. SIK MOXXHa IITYYHO BiIKPUTH MPOIUXH?

6. B sixoMy pa3i 3aMHKaloui KINITHHA MICTSTH OUIbILE 10HIB KaJlito:
KOJIM TIPOIUXH BiJKPHUTI, YU 3aKPHTi?

Po6oTa 27. BABHAUEHHS CUCHOI CUJIU TPYHTY
KAIIVIAPHUM METO/JOM (3a YpminpyHrom)

Pociunu MOXYTb IIOTJIMHATH BOAY 3 IPYHTY JIMIIEC B TOMY BUIIA-
Ky, KOJIU CMCHa CHJIa KOPECHECBUX BOJIOCKIB NEpEBUIIYE CUCHY CUITY

IPYHTY.
Meta po0otu. Bu3HaunTH CUCHY CUITY TPYHTY.

Marepianu, peakTuBH, o0aagHanHA. [Ipobu IpyHTY; pO3UMHU
caxaposu (abo NaCl, KNO,) -0,01; 0,05; 0,1; 0,25 0,3; 0,4; 0,5; 0,6;
0,7; 0,8; 0,9; 1,0 M); Bazenin, miacTwIiH; Kanisapu, yamku [lerpi,
¢$uTpyBanbHUH Marnip, Otokcu 00’eMoM 50 M 171t BiTOOpY IPYHTO-
BHX 3pa3KiB.
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Xix podorn.

1. Jocniguuii 3pa3ok rpyHry (50 1) abo piauHy, CHCHA cUja SIKOi
Mae OyTH BU3HAYCHA, TIOMICTUTH B CKIISTHUN TIOCYJI.

2. Ha BHyTpIiNIHIO TOBEPXHIO KPHUIIKH T'yMOBOIO CMY3KKOIO (200
MJIACTUPOM, IUIACTHIIIHOM) TPUKPIUTH KalIApHI TPYOKH 3 PO3-
YMHAMH Pi3HOI KOHIEHTpawii (Hanpukian, caxaposu, KNO,, NaCl
TOIIIO).

3. TpyOku oOcymuTy QimbTpyBaJbHUM IMANIEPOM TaKHUM YHUHOM,
o0 piZiHA 3aN0BHIOBANA Kanusipy He 10 kpaiB. L kpuiiku 3ma-
3aTH Ba3eliHOM.

4. Ha moyarky nocminy i uepe3 24 Tof. BUMIPSATH MOJOKECHHS PiB-
HIB MEHICKIB.

Tpumimxa. Axugo posuunu 8 Kaninapax Mams MeHuLy CUCHY CUTLY,
HIDIC IPYHMOBA npoda, mo pieeHb MEHICKI6 3HUNCYEMbCL, SAKUWO JHC Y
HUX 6inbuia cucHa cund, mo piseHsv niosuwgyemsca. Ta koHyenmpa-
yist, 3a KO Hemae 0yO0b-K0I 3MIHU O08NHCUHU, 8I0N0BIOAE CUCHIT CUi
npobu.

5. 3poOKUTH BUCHOBKH IIOA0 BEIMYUHHU CHCHOI CHIIM JOCIITHUX

3pas3KiB IPYHTY.
KoHTpoabHi 3anuTanHs Ta 3aBAaHHA

1. Jla¥iTe BU3HAYEHHS MTOHATT *‘CUCHA cria”’. Bil ki (hakTopiB 3aIeKUTh
CHCHA CHJIa TPYHTY ?

2. Slka 3anmexHICTh MK CHCHOIO CHJIOIO IPYHTY 1 MeEXaHIYHUM
CKJIaJIoM Horo?

3. YoMy amst AOCIiTy BUKOPUCTOBYIOTD KarliJisipu?

4. Slk pe3ynasraTy JOCIIIB 3a/IeXkaTh Bl XIMIYHOI IPUPOIU PO3-
YHHY B Karinspax?

5. B uoMy cyTHiCTh METOly BU3HAYEHHSI CUCHOI CHJIM IPYHTY 32 Me-
TOJIOM YpImpyHra?

Po6ora 28. BUSHAYEHHSI ITIOBHOI BOJIOTOEMKOCTI
CYBCTPATY

[ToBHa BonoroemkictTh cybcrpary (MmicKy, I'pyHTY TOIIO) — Iie
MaKCUMallbHa KibKICTh BOJH, SIKY BiH 3[aTHHN yTpuMyBartu. OnTu-
MaJIbHOIO BOJIOTICTIO JUIsl POCIUH cepeHix mupoT € 60-70 % moBHOI
BOJIOTOEMKOCTI #0T0.

75



Meta po6oTn. BuzHaunTH MOBHY BOJIOTOEMKICTh IPYHTY.

Marepianu, peakTuBH, 001aAHaHHsI. MeTasesi nuwiiHapu 15+18
CM 3aBBHIIKH, 4+5 CM JIIaMETPOM 3 CITYACTHM JTHOM, (QIIBTPyBaIbHUM
Tnarip, TEXHIYHI Bard 3 pisHOBaraMu, KpUCTaIi3aTop.

Xix podorn.

1. Ha cit4acte qHO MOKJIACTH 2 KPYKEUKH 3BOJIOKEHOTO (iIbTpy-
BaJILHOTO Marepy i 3BaKUTH HWIHAP 3 TouHicTIO 10 0,01 .

2. luniagp 3anmoBHATH Ha 3/4 IOBITPSIHO-CYXHM ITiCKOM ab0 TpyH-
TOM, 3JIeTKa YIIUIBHIOIYN HOro MOCTYKYBaHHSIM IO CTiHII 1 3HOBY
3BaKUTH HA TEXHIYHUX Barax.

3. Huninap BMICTUTH B KPUCTAi3aToOp, HA JTHO SKOTO HAIIUTH
Bofy. /sl 3MEHIIIEHHS BUMTAPYBaHHS BOAW BCIO YCTAHOBKY HAKPUTH
CKJISTHKOIO.

4. ITicns Toro, sk Boza B IMIIIHAPI MiAHIMETHCS 10 MOBEPXHI CYO-
CTpary, MIiHAP BUTATHYTH 3 BOIM 1 IaTH CTEKTH 3aiiBiil Boxi, o0Cy-
LIMTH 30BHI (QiIBTPYBAIBHUAM TIAIIEPOM 1 3BaXKUTH.

5. Huniagp 3H0BY Ha 1+2 To. BMICTUTH B KPHCTANI3aTOP 3 BOJIOIO
i 3BakuTH. [{ro0 omepairito mOBTOpPOBATH A0TH, JOKH Maca IUITIHIpa 3
cyOcTparoM, HACHYEHUM BOJIOI0, HE CTaHe CTallon. Macy BU3HAYUTH
y 2-KpaTHill MOBTOPHOCTI.

6. Po3paxyBaru IOBHY BOJIOTOEMKICTH CyOCTpaTy 3a (OopMyJIor:

JIe a —Maca [UITIHAPA, T; 6 — Maca IAITIHAPA 3 TOBITPSHO-CYyXUM CYy0-
CTpaToM, T; 6 — Maca LITIHAPA 3 CyOCTPaToOM, HACHYEHHM BOJIOTOIO, T.

7. BusHauMBIIM TIOBHY BOJIOTOEMKICTH CyOCTpary, po3paxyBaTH
KUIBKICTh BOIH, SIKY CJIiJI 3aJIMBATH y BEreTalliiiHy HOCYIUHY i Yac
BUPOIIYBaHHS POCIIMH 3 BiJIIOBITHUM PiBHEM BOJIOTOCTI.

IHpumimka. Pocnunu eupowyromsv y cheyianvhux gecemayitinux
NOCYOUHAX, 8 AKUX KOpeHesa cucmema nosuHHa Oymu 3axuujena 6io
Oii ceimna, momy Ha HUX 0052arOMb YOXAU 3 MEMHO20 nanepy abo
Gapbdyroms y wopnuil, a nomim 6inuil xonvopu. IHocyounu mapyromo
00 00HaK08ol macu. /[s yb02o 8 HUX eMiwytoms mpyoKy 0 NOIUBY
1,5+2 cm diamempom, 16+18 cm 3assuwxu, (bume ckio abo epasiii)
0o 3aeanvnoi macu 0,65 ke, kpye mapii 15 cm diamempom.

3asoanns. B mocymuny Bxomuth 1,3 kr cyoctpary (micky). Tomi macy,
10 K01 moTpiOHO monmBary nocynunu pu 60 % [1B, po3paxoByroTh Tak.
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[Ipunyctumo, 1o moBHa BosoroeMkicth micky (I1B) ctaHOBHTB
25 %, Tomi BOJOTICThH IICKY, JIO SIKOi CIIil TIOJMBATH, CTAHOBUTHME
15 %:

25-60
X= 7700

Maca micky Ha onHy nocynuny 1,3 kxr, maca Bogu — 0,195 kxr
(1,3 kr x 15 %). [locynuny cnin nonusaru 10 Macu 2,145 kr (0,65+-
1,3+0,195=2,145 kr).

Ipumimxa. 3a makoro sc cxemoro po3paxysamu macy, 00 AKoI o
noausamu NOCYOUHU y eapianmax 3 iHwum pieHem sonozocmi (40, 30
% IIB).

=15 %.

KOHTpOJ’[LHi 3alIMTAaHHA Ta 3aBJaHHSA

1. SAlxomy TepMmiHy Biarnosigae mouarts HB?

2. Po3paxyBaru mMacy BOAH, SKY CJiJl BIUTH B TIOCYIMHY 3 TTICKOM
it onuBiB 1o 40 ta 30% [1B, skuio Maca TapoBaHuX ocyauH 650
T, Maca TicKy, Ky BHOcaTh, 1300 t, [IB micky 25 %.

KonTponbhi 3anuTanHs 10 po3niny ,,Bonnmii pexxnm pociaun”

1.I1lo 3yMOBIIOE MOIIMHAHHS BOAM KOPEHSIMH Y pasi cialkoi Ta
CHJIbHOI TpaHcmipanii? Sk Boga pyxaeThbcs BiJl KOPEHEBHUX BOJIIOCKIB J10
KCHJIEMH LEHTPaJIbHOTO LUTiHApa?

2. YoMy mig yac mocyxu He MOKHA MTiJDKUBITIOBATH POCIUHA?

3. Ilocyxa i 3aconeHHs IPYHTIB aHAJIOTIYHO BIUTUBAIOTH HA MONIHU-
HaHHS BOJM POCIHHAMU. SIK 116 MO)KHA TOSICHUTHU?

4.V pociuHH, KOPEHi K01 3aHypeHi y BOAY, IPU JI0AaBaHHI CONeil
HacTynae B sisHeHHs. Uepes Aeskuil yac Typrop Moxxe BiJTHOBHTHCS. SIK
1€ MO>KHA MOSICHUTHU?

5. IosicHiTh, YOMY BOZA y I€PEBHUX POCIMH MiTHIMAETHCA HA BU-
COTY, 3Ha4HO OibuIy HiXK 10 M (MakCHMalbHO Ha TaKy BUCOTY MOXKHA
MiAHATH BOAY MEXaHIYHUM HacOCOM).

6. Sk MOXXHa BUMIpSITH IIBUIKICTh NEPECYBaHHS BOIU B CTOBOY-
pax ziepeB, He MOPYLIyIOYH IXHBOT LTICHOCTI?

7. 1llo 3anobirae po3puBy BOAHUX TSKIB Y KCHIEMi?

8. IIpu xy10p031 KyKypyHI3H IyKe CHIBHO 3HHXKYIOTHCS (POTOCHH-
Te3 1 NOIMIMHAHHS 10HIB KaJito. ONUILITh, SIKUIA 3B’ 30K MiXK (POTOCHH-
TE30M 1 HaJIXOKEHHSAM KaJlil0 B pOCIUHY?
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9. SIk IOSICHUTH B’ THEHHS TETJIOIIOOHUX POCIIHH 38 HU3BKUX I10-
3UTHUBHUX TeMIleparyp?

10. ITo saKiit TKaHUHI cTeOa Hae BUCXIIHAN MMOTIK?

11. Maca aucTKa KjaeHa B ¢TaHl [IOBHOIO HacHueHH 1,53 1, a miciis
B’siHeHHS — 1,26 1. SIkoto Oyzae BenndunHa BOAHOTO Ae(iuuTy JIUcTKa (Y
BIZICOTKaX), SIKIIO Maca CyXol pe4OBHHHU JocaigHoro auctka 0,67 r?

12. Sk MOSICHUTH MeXaHi3M 3aKpWBAaHHS Ta BiIKPUBAaHHS HPOAHU-
xiB?

13. ki nutsaxu BUNApOBYBaHHS BOAW POCIMHOIO, KPIM IPOAUXiB?

14. fIxi icHyIOTh MEXaHi3MH{ BiIBEZICHHS TEIUIa BiJ POCIUHH, KPIM
TpaHcHipaii?

15. o Take BogHMI OaslaHC POCIHMHY i sIKi HOTO CKJIAJ0BI YacTH-
HU?

16. o Take BogHMH NediluT 1 IKi BUIU HOTO BU 3HAETE?

17. flxa iHTEHCHBHICTb TpaHCHipaUii JMCTKIB JIMIH IUIOIICIO
780 cm?, xomu BimoMo, o 3a 20 xB. ixHsa Maca 3MmeHmmiIacs 3 21,7 o
12,7 1?

18. o Take BigHOCHA TpaHCIIipallis i PO 10 BOHA CBITYNUTH?

19. Lo po3ymitoTh mix TpaHcHipauiiiauM koedimienrom? Pocianna
KyKypyZI3H 3a BeretauiiiHuii nepioa sumnaposye 600 Kr Boau i Harpo-
MaJKy€e 3 KT cyxol pedyoBUHH. Skuii y Hel TpaHCcHipaiiHui Koedimi-
€HT?

20.1o Taxe nmpomyKTUBHiCT TpaHcmipauii? [ligpaxyiite npomyk-
TUBHICTh TpaHCHipallii, SKIIO BiJJOMO, IO 33 BETreTAI[iHUN mepiox
POCIMHY MIIEHULI BUIApyBajik 525 KT BOAM 1 yTBOPHIIM 2,5 KT opra-
HiYHOI MacH.

21. Illo Take BOXHUH MOTEHINIAN 1 SIKi HOTO CKJIATOBi?

22. Slxi aHaToMO-MOPQOJIOTiYHI MPUCTOCYBAHHS POCIHH CIIPHUs-
I0Th IOCHJICHHIO IXHBO1 BOJOYTPUMHOI 31aTHOCTI?

23. Sxi cTpyKTypHi Ta QyHKUIOHATIbHI TOKA3HUKH MOXKHA BUKO-
PHUCTOBYBATH 151 1IaTHOCTUKU CTaHy BOA03a0e3MeueHHs POCIHH?

24. YoMy TpicKalOThbCs 3piil IUIOAM TOMATIB, YepelleHb, BUIICHb
IiCJIsl IHATEHCUBHUX TPHUBAIUX JOMIIB?
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Po3znia 3.
®O®OTOCHUHTE3

doTocHHTE3 — YHIKATBHUAN B (i3UKO-XIMIYHOMY BiTHOIIEHHI MPO-
1ec, sIkuii 301IbLIy€E BiTbHY eHeprito 6iocdepu 3a paxyHOK 30BHilI-
Hporo kepena — CoHIs 1 3a0e3nedyye iCHyBaHHS K POCJIHH, TaK
1 ycix rerepoTpoHUX OpraHi3MiB, y TOMY YHCII W JTIOOWHHU. 3apa3
BaXKKO, @ TO 1 30BCIM HEMOJKJIMBO 3HANUTH Oy/b-sKi IPUPOJIHI SBUIIIA,
K1 He TIO€IHAHI 3 POTOCHUHTE30M. |3 HAKOTTMUEHHSM 3HaHb MPO Me-
XaHI3MH JJAHOTO Tporecy (GOTOCHHTE3 BU3HAYAIOTH SIK POTOTpOdHY
(dyHKIIII0 NeskuX 0akTepiid, BOMOPOCTEH Ta BUIIUX POCIIHH.

Domompogna @ynkyis — 11e CYKyIHICTb MPOIECIB NOITMHAHHS,
MEPETBOPEHHS Ta BUKOPUCTAHHs B 0araTbox eHJIEProHiYHIX peaKili-
SIX CBITJIOBUX KBaHTIB, Y SIKHX BiIOyBa€ThCs IEPBUHHE CTAHOBJICHHS
TUTACTHYHHUX Ta HEPTETUYHUX PECYPCIB JKUTTS HA HAIIIH TIaHETi.

Oco0IMBICTIO POCIMHHOT KIITHHH € HASBHICT y Hil XJIOpOILIAC-
TiB, Y IKUX YTBOPIOETLCS opranivyna pevosuna i3 CO, i H,O 3a paxy-
HOK eHeprii CoHIs.

Domocurmes — 11€ OKUCHO-BITHOBHU NIPOIIeC. 3a y4acTIO XJIOPO-
¢iny i eHeprii COHIYHUX KBaHTIB BoJa (POTOOKUCHIOETHCS, B PE3YJIb-
Tari 4oro BHUIIIAIOTECS KHUCEHb Ta BOJAEHL, OCTAHHIN 1 BIJHOBIIOEC
BYIJICKHCIIMI Ta3 70 piBHA ByrmieBomiB. Li peakuii BimOyBatoThCs
BIJITIOBI/THO B CBITJIOBY Ta TEMHOBY (pa3u )OTOCHUHTE3Y.

Y munaxoioax xJioporiacTa BiOyBalOThCs CBITIIOBI peakiii ¢o-
TOCHHTE3Y: YJIOBIIOBAaHHS KBaHTIB CBIT/Ia MIrMEHTaMHU — XJIOpOQisiom,
KapoTHHoinamH, (ikoOimiHaMK, POTOOKHCHEHHS BOJIH, TPAHCIIOPTY-
BaHHSI €JICKTPOHIB 32 y4acTIO €JIeKTPOHO-TPAHCIIOPTHOTO JIAHIIIOTA 3
YTBOPEHHSIM BiJTHOBJIEHOi (pOpMH HIKOTHHaMiaJeHiHAMHYKICOTH/I-
docdary (HAJID®: H,) i MakpoepriyHux CHOJIYK aJeHO3UHTPU(OC-
dary (ATD).

IleBHa 4acTHHA CUHTE30BaHUX Yy CBiTIOBHX peakuiax HAJI®-H, i
AT® y nmonmanbioMmy BUKOPHCTOBYEThCSI B TIPOIIECI CHHTE3Y OpraHiy-
HUX CIIOJIYK 13 BYIVICKHCIIOTO Ta3y Ta Boau. 11 peakiii Bii0OyBarOThCs
Y CTPOMi XJIOPOIUIACTA 1 IX HA3UBAIOTh MEMHOBUMU PeaKyisiMu omo-
cunme3sy, 60 KBaHTH CBITJa B HUX Oe3M0CepeIHbO HEe OepyTh YUacTi.
Cmpomoio Ha3UBAOTh BHYTPIIIHIM BMICT XJIOPOIUIACTIB, JI¢ JIOKAJi-
30BaHi (PEPMEHTH, SIKi (PIKCYIOTh Ta BiHOBIIOIOTH BYTJICKUCIUI Ta3
JI0 BYTJICBOJIIB.
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3acBO€HHSI BYIJIEKUCIIOTO ra3y B XJIOPOIUIACTi, TOOTO aCUMIJISLIIS
HOTO0 BYIVIELIO 10 CKJIay OpraHiYHUX CIIONYK, BiIOyBa€eThCS B CKIIal-
HoMy 1K peakuiii KansBina—bencona—baccema. HaiironosHimnmm
(hepMEeHTOM TEMHOBOTO LUKy € pudynao300ichocdar-kapOokcunasa
(oxcurenasa) — PYBICKO, ska 3a0e3mneuye npreaHaHHsI BYTJIEKHUCIIO-
TH J0 I ATUBYIJICLIEBOI CHOIYKH — ByTJieBoay puOyinozobicocdary.
YTBOpEeHUI yHACHiZOK Takoi peakuii KOPOTKOICHYIOUMH LIECTUBY-
[JIELEeBUI MPOOYKT po3MafaeThcsi 3 (GOPMYBaHHSIM JBOX TpPUBYIJIE-
neBux Moliekyn pocdorrinepunoBoi kucinotu (OI'K). BiqHoBneHHs
mosekyau @I'K no docdorminepruroBoro anpaeriny i € BIacHe BiJl-
HOBJIIOBAJIFHOIO PEAKLI€I0 Ha IIISXY HEPETBOPEHHS BYIVIEKHCIOTO
rasy B MOJIEKYIy BYIJIEBOLY.

Hacrtynni cknaani nepetBopeHHs cnionyk y uukii Kanbeina—ben-
coHa— baccema 3a0e3reuyloTh pereHepaiiro MoJIeKyl pudyno3o0ic-
pocdary mns npueananns HoBoi Mostekynu CO,, a TakoX 3yMOBIIIO-
I0Th YTBOPEHHS CTa0lIbHOTO MPOAYKTY (POTOCHHTE3Y — LIECTUBYIIIE-
LIEBOTO BYIJIEBOLLY — [JIFOKO3H.

VYei dpoTocuHTE3yI04l OpraHi3Mu MICTATH MIrMEHTH, SIKi 3aITycKa-
10Th GoTodiznuHi Ta GoToximiuHi peakuii porocuHTe3y. HaliBaxknu-
Bimmi 3 HUX xynopodinu (puc. 3.1) Ta kapotuHoinu (puc. 3.2), ToMy

HyC I

-Cs ,C-. -Cs C\ .cec,c\ P

CHH:I CHy H CHy H H

(OTOCUHTETUUHOTO
amapaty  pOCIHH-

:,g‘ ' REERERN T ion HUX OPraHi3MiB Bu-

< o P KOPHUCTOBYIOTb ~ TaKi
P-loworone K napameTpH, K KiJib-

e B-Kaporm KICHMIT BMICT OKpe-

e HiC w. o HC MHX IIIMEHTIB, iX

H HyC™ 'CHy H H CHy
CHy HO CHy

CIIBBIOHOIIEHHSI 1
¢bpakuidHuii ckiam,

ﬂ-wm . .
”*“‘“”“"‘M Kinbue Kpunrokcasun MIIHICTD 3B’SI3KY
a-Kaporn xnopodiniB i3 Oin-
e e o KoM, '(I)OTOX1M1LIHy
HiC. CHs HsC,_CHy aKTUBHICTb, 3aJIEXK-

HiC OH

HiC_ CHy H3C, ,CHy o

)/ c/.,./\-\)‘? ‘-.C/ - j: ]
H HiC™ CHy 0y HiC™ CHy
CH3

CHy HO

Nixonin

Bionaxcanmus

HICTb BMICTY IirMeH-
TiB BiJl YMOB OCBIT-
JICHHS,  >KUBJICHHS,
eTammiB  OHTOTCHE3Yy
tomo. JlochimKyroTh
TaKOX XiMiYHE mepe-
TBOpEHHsI XJI0po(i-

po3zain «DoToCHHTE3»
PO3MOYMHAETBCA 3 TpaK-
TUYHUX 3aHATH, IO PO3-
KpHUBAIOTh XiMiyHI Ta (i-
3WYHI BJIACTHUBOCTI (HOTO-
CHUHTE3YIOUHX MirMEHTIB.

[lirmeHTn nokaizoBa-
Hi B THJAKOiaXx XJIOpO-
IJIACTIB, J€ IIOB’sA3aHi 3
MeMOpaHHUMH Oikamu i
minigamu. J{ns excrpakiii
MirMEHTIB 3 POCIMHHOTO
Marepialy  BHKOPHCTO-
BYIOTb TOJAPHI PO3YUH-
HUKH — €THJIOBUHU CIUPT
abo aueTtoH, AKi JIeHaTy-
PYIOTb OUIKM 1 pyHHYIOTBH
NirMEeHTIINONpOTe{HOBUI
KOMILJIEKC.

Hdnst  XapaKTepUCTHKH
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HzQCH

CHy
HiC \I @cn,

HsC
CHy
Xnopodin o

Puc. 3.1. Crpyxrypa Monexy/u xinopodiny:

HiC O
H;CA&

H. .0
c*

H CHy

CH3
)
N=

Baxrepioancpodin o

miB y xyopodima i
¢deoditun. Baxnu-
BOIO XapaKTEPUCTUKOIO (DOTOCHHTE3YIOUMX MIrMEHTIB € CIIEKTPH HO-
[IMHAHHA CBITJIOBOI eHeprii Ta (uryopecLeHuii, akTHBHICTh ()epMeH-
Ty xJopodinasu, sika 6epe yuactb y 610CHHTE31 XJIOpOQiTiB.

Pi3Hi BUAM MIrMEHTIB pO3Mi3HAIOTH 332 AONOMOIOI0 iXHIX CIIEeK-
TpaJbHUX XapakTepucTHK. Hampukiaz, criekTpu MOrTMHAHHS Y pi3-
HUX TPYI XJOpOoQiTiB 3a/eXaTh BiJl Xapakrepy OiYHUX TPyl MipoJib-
HUX Kilelb mop¢ipuHOBOIO sipa MOJIEKY/IH 1 TUIYy OPraHiyHOTO Po3-
yrHHUKA. [10TiM BUKOHYIOTH pOOOTH, B IKUX BU3HAYaIOTh aKTHBHICTb
($yHKIiOHYBaHHS Pi3HUX (EPMEHTIB, IHTCHCUBHICTH (JOTOCHHTE3Y 32
HaKOMMYEHHSM OPraHiYHUX CIOJYK Yy TKaHWHAaX i 3MiHOI KOHIIEH-
Tpauii ByIJIEKHCIIOro ra3y ado KMCHIO B HABKOJIHMIITHBOMY CEPEIOBHILI
(ra3oMeTpUYHI METO/IN) HA OJUHHINIO (POTOCHHTE3YHOUOI TOBEPXHI 32
OAMHHUIIIO Yacy.

Puc. 3.2. Crpykrypa monekynu X-kapoTuny.

L, IL II1, IV - miponbHi Kinbud,

V - nuKnoneHTaHOBE Kifblle,

1 - 10 HyMepalLia ByIJIE[leBAX aTOMiB,
C,,H,, - 3anmmimok cimpty diromy
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Pobora 29. EKCTPAKLIA IINIACTUJHUX IIITMEHTIB

[lirmeHTn 3 (HOTOCHHTE3YIOUMX TKAHUH POCIMHH EKCTParyloTh
MOJSIPHUMU PO3YMHHUKAMHU (ETHUIIOBHUM CIIHPTOM, alleTOHOM), SIKi
PYWHYIOTH TXHIH 3B’SI30K 13 MeMOpaHaMH XJIOPOIUIACTIB 1 THM CaMUM
3a0e3MeuyIOTh IOBHE EKCTparyBaHHs mirMeHTiB. [1ix uac po3TupaHHi
Marepiajy 3 HEeMOJSIPHUMU PO3YMHHUKAMH, SIKi HE 3[aTHI JeHaTypy-
Baru OLNKH, B €KCTPAKT IMEPEXOJUTh HE3HAYHA KUIbKICTh MIrMEHTIB.
Po3tepTuit Matepian y CUpTi 3aIMIIAETHCS 3€JICHUM 1 TOMI, KOJIU B
HbOMY CIIOCTEPIra€ThCsl BUCOKA aKTUBHICTh (PepMEHTY XJI0podhisiasmy,
sIKa BIJIIEIUTIOE CIIUPT (himoa Bif xnopodiny. Tosi yTBOPIOEThCS X10-
POinio 3eICHOTO KOJBOPY 3 TAKUMHU CAMUMH CIICKTPATbHUMU XapaK-
TEPUCTUKAMHU, 1110 1 XJI0podiiu, ajie 3 TiapodiIbHUMU BIACTHBOCTS-
Mu. Tomy XJIOpodistiJi HE POYUHSIETHCS B MOJSPHUX PO3UMHHHUKAX, &
ocaJi Ha QIbTpi micis excTpakiii (POTOCHHTETUYHUX MIrMEHTIB 3a-
JIMIIAETHCS 3eTICHUM.

Jiist oTpUMaHHS BUTSDKKM ITICMEHTIB MOXXHAa BUKOPHUCTOBYBATH
SIK CUpHH, TaK i Cyxuii Marepiai. B ocraHHbOMY BUTIAJIKy BHCYIICHI
JIMCTKH TOTIEPeTHR0 00OPOOISIOTh rapa4y0i0 BOJIOI0, 00 CIIPOCTUTH
MPOIEAYPY BUIYUYEHHS MIrMEHTIB 3 HUX.

Mera po6oru. OTpuUMaTH EKCTPAKT IUIACTUIAHMUX IICMEHTIB i3
POCTIVH PI3HUX CUCTEMATUYHUX TPYII, IPOAaHAIi3yBaTH TOBHOTY €KC-
TpaKIii MrMEeHTIB BUKOPHCTOBYIOUM BOJY, TMOJSIPHI Ta HEMOJSAPHI
PO3YMHHUKH.

Marepiann, peakTuBH, od1agHanns. JINCTKY NeaproHii, nepcu-
Ka, IPOPOCTKH TOPOXY, KYKYPYII3H, TIIIEHHIIi; alleTOH, €THIOBHH CIHPT,
netponeiinuii eip abo rekcaH, kKapOOHAT KaNbIIit0; MOPIEISHOBI CTYII-
KU, CKJISTHI TJIACTHHKY JUIsl IOpiOHEHHST Marepialy, CKIISHI MaJHYKH,
¢insrpu lorra N 3 a6o N 4, kon6u ByHsena, nentpudyxHi Ta MipHi
npoOIpKK, HOXKHUIII, CBEPAJIA, BAKYYMHI HACOCH, Bard 3 Pi3HOBaKKAMHU.

Xix poboTu.

1. JIuCTKY Pi3HUX POCIHH MOAPIOHUTH HOXKHILSIMU 200 CKAJIBbIIEIEM.

2. [Moppibueny naBaxky (0,2+0,5 T) po3TepTH y CTYIII, JOAAIOUN
Ha KIHYMKY CKaJIbIIeIIs CaCO3 JUTSL HEMTpati3allii KUCIOT KIITUHHOTO
COKY.

3. 3BOJIOXKHTH MaTepiall He3HAYHOIO KINBbKICTIO PO3UNHHHKA, PO3-
TEPTH J0 TOMOTEHHOT MacH 1 KUTbKicHO repeHecT Ha Qinsrp Lot-

82

Ta, 3MUBAaIOYM 0Aararopa3oBO CTYNKY HEBEIMKUMHU HOPLISIMH alleTOHY
(BapiaHT mepiuuii), cnupty (BapiaHT ApYyruil), meTpojeiHoro edipy
(BapiaHT TpeTiii) 1 BOJOIO (BapiaHT YeTBEPTUH).

4. ®@inpTp LotTa BCcTaBUTH B MPOOIpKY, IO MICTUTHCS B KOJIO1
ByHn3sena, sKy 3’eaHaTH 13 HACOCOM.

5. Po3unHu BigQineTpyBaTH, 3MUBAIOYH CTiHKH (iIbTpa HEBEIH-
KHMU TOPLISMHU PO3UYMHHMKA JOTH, IOKU BiAQiIbTpOBaHa piiMHA Ha
cTa"e 6e30apBHOO.

6. O0’eM po3unHY JOBECTH BiIIOBIMHUMH PO3YMHHUKAMU 10 10 M.

7. Bmict y npo6ipui 30oBTaru. [lopiBHsTH 320apBIeHHS PO3YHHIB
Bi3yallbHO.

8. Bu3HAUNTH EKCTHHLII0 OTPUMaHHMX EKCTPAKTiB Ha (hOToeJeK-
TPOKOJIOPUMETPi 3a JOBXKUHH XBHI 660 HM.

Ipumimka. Y koumponvHy Kroeemy HAIueams po3HUHHUK, d 6
iHULY — 00CTIONCYBAHUT PO3YUH.

9. Pesynbratu criocTepexeHb 3anucaty 10 tabmui 3.1.

Tabnuys 3.1. EpekTUBHICTH BUKOPUCTAHHS Pi3HUX OPraHivyHUX
PO3YMHHUKIB Il eKCTPAKUil NIACTHIHUX NiIrMeHTIiB

BapianT gocriny, OnTryHa TYCTHHA PO3YUHY,
BUKOPUCTAHHH EKCTPareHT YM. Of.

Aneton
Croupt
[lerponeiinnii edip
Bona

Pocnuna

10. 3a BeIMYMHOIO EKCTHHII PO3YMHIB 3pOOMTH BHCHOBOK PO
PO3YHMHHICTD IIACTHIHUX MITMEHTIB Yy pi3HUX po3unHHHKax. [losc-
HUTH OJICp>KaHi 1aHi, BpaxoBYIOUH CTaH MIrMEHTIB Y XJIOPOIJIacTax i
iXHIO XIMIYHY IPUPOAY.

KoHTpoabHi 3annTaHHA Ta 3aBIaHHA

1. Yomy BoAa He eKCTparye MirMeHTH XJIOpOIIacTiB?

2. UuM MOXHA TOSICHUTH HasBHICTH KaJaMyTi B BOJHO-alleTOHO-
BUX PO34YMHAX IIACTUAHUX MirMEHTiB?

3. YuM MOXXHA TOSICHUTH TOU (axT, 1o micist mpomuBaHas 80 %o-
UM aleTOHOM a00 96 %-UM eTUIIOBUM CIIMPTOM OCa i3 JUCTKIB Iep-
CHKa i OOpIIiBHUKA 3aJIMIIAETHCS 3EICHIM?
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4. SIxi mirMeHTH 3aJMIIAl0ThCS B OCali y pa3i BUKOPUCTAHHS Ta-
KHX PO3YMHHUKIB SIK MeTposeiinuii edip abo rexcan?

5. Mo BXOOMTH OO CKIaay €KCTPAKTiB MIrMEHTHOTO KOMILIEKCY
pi3HUX pocaun?

6. SIx 3MIHIOETBCSI KOJTIp MIrMEHTHUX €KCTPAKTIB 3a Aii CBiTAa, 1110
MPOXOIUTH KPi3b PO3UMH 200 BiIOMBAETHCS BiJ HHOTO?

7. Slkuit KoJip Mae po3YMH MIrMEHTIB, O (QIyopecUiloTs?

Pobora 30. XIMIYHI BJACTUBOCTI HI'MEHTIB
JIMCTKA: PO3IIOALJ II'MEHTIB 3A METOAOM
K. KPAYCA, OJEPKAHHA XJIOPO®IJIIHIB

VY po3uuHax, ofepKaHUX MUISIXOM €KCTPaKLii pO3TePTHX 3eIEHUX
TKaQHWH POCJIMH MOJSIPHUMH PO3YMHHUKAMH, MICTHTHCS CyMill IL1ac-
TUIHUX MITMEHTIB, 5IKi OepyTh y4acTh y (¢orocuHTe3l. Xiaopodinm,
SKHX Y JIUCTKax 3Ha4HO Oinblie, MacKyloTh MpPU LbOMY KapOTHHOI-
. OTpUMaHMK €KCTPaKT MIrMEHTIB MOXKHA PO3AUTUTH 32 METOAOM
Kpayca, sxuii ocHOBaHU Ha Pi3HiA PO3UMHHOCTI MIrMEHTIB y CIUPTI
ta OeH3uHi. L1 po3YMHHUKY y pa3i 3MMBaHHI HE 3MILTYIOThCA H YTBO-
PIOIOTH ABi (ha3u — BEpXHIO OEH3MHOBY Ta HMXKHIO CIIUPTOBY, 3aBISIKU
YoMy i BiIOyBa€eThCs PO3MOAiT KOMIIOHEHTIB cyMili. CIOpiqHEHICTh
MIrMEHTIB /10 MOMAPHUX (CIUPT, alleTOH) 1 HemoJSIpHUX (OCH3MH)
PO3YMHHUKIB BU3HAYAETHCS PiBHEM iXHBOI mossipHoCTi. KcanTtodinu
MICTATH [Bi a00 Oinblie MOJSPHUX TPYH, A0Ope PO3UMHHI Y CIIUPTI,
TOJI SIK KQPOTHH BiIPi3HAETHCS BUIIOKO CIIOPITHEHICTIO 10 OCH3UHY.
DiToNbHUN 3aNUIIOK Yy MOJeKyli xiuopodiny riapodoOHuiA, ToMy
3yMOBIIIOE€ MOKJIMBICTh B3a€MOJIl MOJIEKYJIM HIrMEHTY 3 OCH3MHOM.
Bigmeruienus ¢itony min yac omuiieHHs xJ10podinay 30iib1Iye cro-
PiAHEHICTh MIrMEHTY A0 MOJSPHUX PO3UNHHHKIB.

V pasi 00poOku x0podiny syramu, BiiOyBaeTbCS peakiisi OMU-
JICHHS! B Pe3yJbTaTi YOT0 BiIIEIUIIOIOTHCS CIIMPTOBI 3aJIMIIKH 1 YTBO-
PIOIOTBbCS METHIIOBUH CHUPT, PiToa Ta XjaopodiniHoBa cinb. Peakmis
OMUJICHHS BiJOYBA€THCS 3 PIBHAHHAM:

- COOC,,H,,
Mg NtO}_]soca:\ - 2NaOH —
COOCH,
COONa
= MgN‘OHsncag\(‘OON +CyHzgOH-CH,OH.
- a
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VYHacHinok peaxuii yTBOPIOEThCS Cilb XJIOPO(DITIHOBOI KUCIOTH,
sKa 30epirae 3eJeHe 3a0apBiIeHHs 1 ONTHYHI BIACTUBOCTI XJIOpO(Diy,
asie BiIpi3HIETHCS OUIBILIONIO0 TiAPOQINBHICTIO TOPIBHSHO 3 HE3MiHE-
HUM IiITMEHTOM.

Meta po6otu. locmignutu pi3Hy PO34YMHHICTH TUIACTHIHHUX IIir-
MEHTIB y CIUPTi Ta OCH3MHI, IPOBECTH PEaKLil0 OMHJICHHS XJIOPO-

¢iny.

Marepiaju, peakTuBH, o0aaHaHHsA. CIIMPTOBUIA €KCTPAKT TIir-
MEHTIB 13 JIMCTKIB pi3HUX pociuH; 6eH3uH, 20 %-uii po3uuH rigpo-
KCHUJy KaJiro abo HaTpito; NpoOipKH B IITaTUBAX, BOJa, BOJASHA OaHsl.

Xix podoru.

3asoanns 1.

1. Y npoGipky HanuTH 3 MJI KOHIEHTPOBAHOTO EKCTPAKTY IirMeH-
TiB, 1ofatd 6 M OeH3MHY 1 2+3 KpalIMHU BOAH.

2. [Ipobipky 3akpuTH CKISHOK MPOOKOI i BMICT 100pe 300BTa-
TH.

Hpumimxa. 3a 2+3 x6. Cnocmepizcaioms po3ulapy8aHts po3uuHy
Ha 3enenull (8epxHitl) i scosmuil (HUdxCHil) wapu. Y eepxubomy GeH-
BUHOBOMY WAPI po3duHeHi xaopo@inu i kapomun (2iopo@odHi peyo-
BUHU), Y HUICHLOMY B0OHO-CRUPIMOBOMY — KCanmogin. ¥ nusicuvomy
Wapi MOJICHA GUHAYUMU CHEeKmMp NO2TUHAHHA Kcanmodghiny. [lokas-
HUKOM YUCMOMU OMPUMAHO20 KCAHMOQINY 6i0 3e1eHUx nieMeHmis €
BIOCYMHICMb NO2TUHAHHSL 68 YEPBOHill OLNAHYT CNeKMP).

3. 3aManioBaTH pO3MOIN IJIACTUAHUX IIrMEHTIB 1 3pOOUTH BU-
CHOBOK LI0Z10 iIXHBOT PO3YMHHOCTI B CIIUPTi Ta OEH3UHI.

3asoannsa 2.

1. Y npoGipky HanuTH 3 MJI KOHIEHTPOBAHOTO EKCTPAKTY IirMeH-
TiB, nogaru 1 mia 20 %-ro po3unny NaOH, BmicT nepemimaru.

2. [IpoOipKy MOCTaBUTH HA KUILISYY BOISHY OaHIO.

3. IlloitHO PO34MH 3aKUNUTH, TPOOIPKY BUHHATH i BMICT OXOJO-
JATH.

4. JIo 0X0JOIKEHOTO PO3YHMHY A0AaTH PiBHHN 00’eM OEH3UHY Ta
JeKiJIbKa KPaITiH BOAH JUIS1 KPAIoTo PO3MOALTY CyMilli.

5. BMicT npo0ipku pi3Ko CTPYCHUTH 1 3aJMIIUTH AJIS BiACTOIOBAH-
HSl.

Ipumimka. Cnocmepizaioms YMEOpeHHs 080X WAPIG: HUNCHIL
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(cnupmosuii) — cymiwi coni Xa10poghininogol kuciomu (npooykm omu-
JIeHHs XI0po@iny) ma Kcanmoiny, eepxuiil (6eH3UHO8UL) — PO3UUH
xkapomunie. Coni xnopoghininosoi kuciomu, sk i x10po@in, 3eneni,
ane xapakmepuzyiomucsi 2iopo@inoricmio i momy nepepo3nooinsi-
10MbCA 8 HUNCHITI BOOHOCNUPIMOBULL WAp. Y 6epXHbOMY wiapi MOXCHA
BUHAYUMYU CNEKMP NO2NUHAHHS KAPOMUHY.

6. 3aManoBaTH PO3IOJIN MIrMEHTIB B MpoOipIi Ta 3pOOUTH BU-
CHOBKH.

KoHTpoabHi 3anuTanHs Ta 3aBIaHHA

1. SIki 3MiHM CTPYKTYpH, CKJIaay Ta BIaCTUBOCTEH MOJIEKYIH XJIO-
podiny BiiOyBarOThCS ITiJl YaC OMUJICHHS ?

2. Yum xsopodifiHOBa KHCIIOTA BiAPI3HAETHCS Bix i1 coneit?

3. llo oO6ymoBIroE TinpodoOHiCTh MoNeKyIH XJTopodimy?

4. YuM KapOTHHU BiApi3HAIOTHCA Big kcaHTodiniB? I1po mo cBin-
4aTh IXHI CIEKTPH MOTIIMHAHHS?

5. Yomy kcanTo(iju MOPIBHIHO 3 KAPOTHHAMH TigpoQinpHimIi?

6. 3BiJIKM MTOXOAUTH Ha3Ba «KAPOTHHY ?

7. Ha3Bitb Binomi Bam kapotunu i kcaHTODIIH.

H3oCoo OOC\
/C32H300N4Mg+2HC1 G
H,CO0C:

HgeCyoOOC.
o )C32H300N4H2+MgC12.
H,COOC

VY mpuponHux ymMoBax moOypiHHS paHille 3eJIeHUX POCIHH CBiJl-
YHUTH NIPO YTBOPEHHS B KIITHHAX (eoiTHHY il BILIMBOM CTPECOBUX
yMOB. Pa3oMm i3 TUM 1181 crionyKa yTBOPIOETHCS 1 B mporeci oTocuH-
TE3Y.

SAxmo Ha deodiTUH MOIATH COMIMU Mifl, HUHKY abo pTyTi, TO
aToOM BiJITIOBITHOTO METajJy BHUTICHUThH MPOTOHU 3 MOpQipH HOBOTO
sapa i 3efieHe 3a0apBICHHS 3HOBY BiTHOBIIOETHCS. OTHAK BOHO JICIIO
BiJpi3HAETHCSA BiA 3a0apBiIeHHs XJIopodiny:
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HuyC2000C,
/C32H3QON4H3+CU(CH3COO)2—*
'H,C00C

Hggczgooc \
o o /C32H300N4CU+2CH3COOH-
H,COOC

Tomy ciri 3a3HAYMTH 110 KOJTip XJIOPOdiiB 3aI€KNUTh BiJ HAIBHOC-
Ti METAJIOOPTAaHIYHOTO 3B’ SI3Ky B ixHii Monekysi. OOepHeHe BBEIEHHS
MarHiio B cki1aj GeodiTHHY BiIOyBa€THCS 3 IEBHUMH TPYIHOIIAMH.

Meta po6otu. Onepxxati GeodiTUH 1 EPECBITIUTHC, IO JTis
CTpecoBuX (PaKTOpiB (BHCOKa Temreparypa, IpOMOPOKYBaHHS TKa-
HUH) MPU3BOIUTH 10 (heodiTrHIZaMi] 3eTeHNX TIrMEeHTIB.

Marepianu, peakTuBHu, o0nagHaHHs. CBiXI Ta MPOMOPOXKEHI
JIUCTKH MIPUMYJTH 1 OETOHIi, CIUPTOBHUM eKCTPaKT mirMeHTiB; 20 Y%-uit
PO3YHH COJITHOI KHCTIOTH B KpareJIbHHUII, alleTaT IUHKY, alleTar Mifi;
EJIEKTPOIIINTKA, BOASHA OaHs, TATUB 13 MPOOipKaMH, MOPIIEITHOBI
CTYTIKH, HOXKHIII.

Xix podoTu.

3aeoanns 1.

1. ¥V aBi npoOipky HAMUTH TIO 3 MJI CITUPTOBOTO €KCTPAKTY TIiT-
MCHTIB.

2. B mepmry mpo6ipky nomatu kparmHy 20 %-ro po3unHy COMS-
HOI KHACJIOTH

Ipumimra. Po3uun 6 npobipyi nabysae 6ypozo 3abapeénents 6Ha-
cnidox ymeopenus gpeoghimuny.

3. B npyry npo0Oipky (KOHTPOIb) JOJATH KPAILTHHY BOIH.

Ipumimra. Konip excmpaxmy 6 npo6ipyi ne smMiHI0€mbCsL.

4. Jani criocTepeXeHb 3aHOTYBAaTH, 3POOWTH BHUCHOBKH MO0
OTPUMAaHHX pPe3yJIbTaTiB.

3asoanmus 2
1. YV npobipky 3 OypuM pO3YMHOM Ha KIHYMKY CKaJIbIIEISI BHECTH
KUTbKa KPUCTAJIB arleTary MUHKY a00 ameTary Mii.
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2. Po3unH gOBECTH 10 KUIIIHHA.

[Ipumitka. IIpobipku HarpiBaloTh Ha IUIUTLI 3 3aKPUTHMH CITipa-
JSIMH Y BUTSDKHIHM madi, TpuMaroun iX oTBOpoM Bij cebe. fAxmio 3a-
OapBIICHHS HE 3MIHIOEThCS, B IPOOIPKH BHOCATH 111€ TPOXU PEaKTHUBIB
1 IPOAOBXKYIOTH 11 HArpiBaTH.

3. laHi ciocTepesKeHHs 3aHOTYBaTH, 3alMCcaTh XiMiYHy peaKliio,
sika BijOynacs.

3asdannus 3.

1. Jluctku nenapronii Ta OeroHii 3aHypUTH Yy BOIsSHY OaHIO 3a
temneparypu 70-80°C.

2. BigMiTuTH 3MiHH, SKi BiIOyBarOThCS 3 TUCTKAMH 32 Ji1 BUCOKOL
TEeMIIEpaTypH.

3. [TopiBHATH AOCHIgHI Ta IPOMOPOXKEHI JINCTKH, 3pOOUTH BUCHO-
BKH.

3asdanns 4.

1. dpiObHO Hapi3aHi JUCTKM MeNaproHii Ta OeroHii po3TepTu y
crynkax 6e3 CaCO, 3 cyxum anetonoM a6o 96 Yo-um crimprom.

2. BigMiTUTH KOMip €KCTPAKTiB i3 JIMCTKIB Menaproxii Ta OeroHii,
MOSICHUTH PE3YNBTaTH JOCHTITY.

KoHTpoabHi 3anuTaHHA Ta 3aBIaHHA

1. YoMy KIITMHU aCUMIJSIMIHHOI TKaHUHM 3€JIeHi, SIKIIO BaKyo-
JSIPHUH CiK IX MICTUTH KUCJIOTH?

2. YuMm HaTUBHUH XJIOpO]iN BiAPI3HAETHCS Bl 3€€HOT0 NPOAYK-
Ty, SIKHH YTBOPHBCS Micys il Ha PeodiTHH OLTOBOKUCINX METAIiB?
Hanmumite ¢popMyan npogyKTiB IMX peaxiii.

3. YoMy micist cyBOpOi 3UMH 03UMHHA BUXOAUTH 13-TMiJ CHIry Oy-
poro?

4. SIKi cTpyKTYypHi 3MiHM BifOyBalOThCS B MOJIEKYII XJI0podiny y
pasi i1 peoditunizamii?

5. Yu dyopecuitoroTs pozunHu peodituny?

6. Skuii enemeHT 3aliMae LEHTpaJibHE TMOJOXKEHHSI B MOJEKYIi
xsopodiny?

7. Sxi popmu xaopodiniB y pociuH Bam Bigomi?
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Pobora 32. BUBHAYEHH KIVIBKOCTI XJIOPO®LIIB
TA KAPOTHUHOIAIB ¥ JIMCTKAX BUIIIUX POCJIMH

BakiiMBoO0 XapaKTepUCTHKOI (POTOCHHTE3Y € BMICT XJI0podiuTy
Ta KapOTUHOINIB Y acUMiIIOI0UMX opraHax. Tak, y 6araTbox aociti-
Jlax MOKa3aHo, 10 ICHYE MpsiMa KOPEJIALlis MiX KiJIbKICTIO TIITMEHTY B
JIUCTKAX, IHTCHCUBHICTIO (DOTOCHUHTE3Y, POCTOM 1 PO3BUTKOM POCIUH
Ta iX NPOAYKTUBHICTIO. BMicT XJopodiny B XJopoIuiacTax TakKoXK
3aJIeKUTh BiJl BUIY POCIIHH, €Tally OHTOTeHEe3y, CKOJOT1YHMX YMOB
TOlIO. 3HAYHWI BIUIMB Ha OiocHMHTE3 XJIOpO(diny MalTh TAKOXK TaKi
(daxTopH, K OCBITIICHHSI, TEMIeparypa, MiHepalibHe KUBJICHHS, 00-
poOka pociuH (Hi310I0r YHO AKTUBHUMH PEUOBHHAMH, BIK JIMCTKIB.

VYumict xsopodiniB a, b 1 KapOTHHOINIB MO’KHA BHU3HAYUTH B 3a-
raJlbHOMY EKCTPakTi MIrMEHTIB 0e3 MOMepeqHbOro iX pOo3AiIeHHS.
BusHayeHHs TOYHOI KOHIIEHTpalii XJa0podutiB a 1 b y po3uuni 6e3
iX po3ziIeHHS CKJIaJlHE, OCKUIBKH CIIEKTPH 000X XJIOpodilTiB mepe-
KPHUBAIOTh OJTUH OJJHOTO, i HEMOJIMBO 3HAWTH JIBi IOBKHUHU XBUIII, B
SIKUX MOTJIMHAHHS 3yMOBJIIOBaIOCs O MIOBHICTIO JIUIIIE OJHUM ITirMeH-
ToM. OJfHaK iCHYIOYi BiIMIHU B CIIEKTPax MOTIMHAHHS XJIOPOQiIiB a
Ta b AalOTh 3MOTY BHOpPATH TOYKH, JIe¢ TOTIIMHAHHS OJHOTO ITirMEH-
Ty CYTTEBO NEPEBHIIYE MOTIMHAHHS iHmoro. [{io obcraBuny i Bu-
KOPUCTOBYIOTh IIiJl Yac MPOBEACHHS KIIBKICHOTO BU3HAYEHHS 000X
xJyiopodinie 0e3 ix posnoziny. OfHak i3 ABOX MIrMEHTIB TOYHIIIIE BU-
3HAYa€ThCs XJI0podia a.

3anexHo BiJ IPUPOIH POZUYMHHHUKA, [0 BUKOPUCTOBYIOTh JUJISI €KC-
TparyBaHHsI MIrMEHTIB, IX KOHIEHTPAllii pO3paxoByIOTh 32 BiAIMOBIJI-
HUMH piBHSHHAMHU. OCcTaHHI ofiepKaHi Ha OCHOBI €KCIIEPUMEHTAIBHO
OTPUMaHHX MUTOMUX Koe(ilieHTiB normuHaHHs (C — KOHIIEHTpAIis,
D — ontuyna ryctuna).

1. st 100 %-ro areTony:

3a XonpM-BerrmreiiHoM:

an.a mr/a = 9’784 ) D662 - 0’990 : D644 ’
an. a: mr/a = 21’426 ‘ D644 - 4’650 ’ D662 ’
XJ1. @ + X b, Mr/n = 5’134 : D662 + 20’436 ’ D644 4
Kap., Mr/ a = 4’695 ’ D440,S - 0’268 : (an.a + an. b)°
3a [Inukom:
Cx.ﬂ. amn 11,70 - D662 -2,09- D644 ’
Cx.ﬂ. Bymrln 21,19 D644 —4,56 D662 ’

=7,14°D,,+19,10-D_,.

XJ. a + XJ1. b, Mr/i
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2. Ins 80 %-ro aneTony:

3a BepHoHoMm:
an. a, Mr/a = 11’63 : D665 - 2’39 ) D649 ’
=20,11-D.,—5,18- D,
=6,45-D +17,72-D,

XJ1. b, mr/it

XJI. @ + XJ1. b, Mr/i

3a JlixTeHTanepom:

an. a, MF/J'I= 12’21 ’ D663 - 2’81 : D646’

an. bwria 20,13 - D646 —5,03- D663 ’

1000-D, -3,27-C_  -100-C_,

Clcap., mr/a =229

3. st 96%-ro po3uuny cnupty (3a Bintepmanc ne Motc):

an. a, Mmr/n = 13’70 : D66S - 5’76 . D649 s

an. bowrla 25,80 - D649 - 7,60 D665

4. dns CTI/IHOBOFO edipy:

C towra= 993 - D — 0,777 - Dipss

Cxﬂer/.n_176 D, 25 -2,81-D

an a+x.71 b, Ml‘/J'l_ 7 12 D 16 8 D642,5’

1000 - -052-C, a— 7,25-C_,
C =226

Kap., Mr/a

3a HasIBHOCTI B €KCTPaKTi eoiTHHY BUKOPUCTOBYIOTH PiBHSHHS
JUISL €THUIIOBOTO edipy:
C =12,3-D _-675-D_..-32:D

XJ1. d, Mr/1 660 535 642 °

C =188:-D_, -26,8-D__—1,51D

XJ. b, mr/a 5 642 > 535 9 660 °
tdeodiTuny, mr/a =109 - D535 - 6’7 : D642 - 3’4 ) D660 :

Meta po6oTu. O3HAOMUTH CTYICHTIB i3 METOJIOM BH3HAYCHHS
KUTBKOCTI IITMEHTIB y eKCTpakTax 0e3 monepeIHporo ppakLuionyBaH-
HA X, JOCHIUTH, IO BMICT 3€JCHHUX MITMEHTIB y JIMCTKAaX 3HAYHO
OLIBIINIA, HIX JKOBTUX, BU3HAYUTU BEIMYWHY CITIBBIIHOIICHHS MIX
HUMH Ta xJopodisom a i b.

Marepiau, PeakTHBH, obsaaHanus. Jluctku pociauH p13HI/IX
CBITJIOBUX €KOTHIIIB, JIUCTKU OJHI€T 1 Ti€l caMol pocIuHH, K1 3poc-
TAIOTh 32 PI3HOTO CBITJIOBOTO PEXHUMY (HaanKna;[, JUCTKH BCEpe-
JMHI KPOHH, Ha BEpPXIiBIIi MAroHiB), TUCTKU p13Horo BiKY, IPOPOCTKH,
BUpOILEHI B YMOBax HOpMH Ta Ae(diuuTy CBiTIa i a30Ty ToIo; 96
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%-uii po3uuH eTusoBoro cnuptry, 80 %-uit aneron abo iHMIMH po3-
unnnuk, MgCO, (CaCO,), kBapLOBHUH IiCOK, MOPLEIAHOBI CTYIKH
13 TOBKAUYMKaMU, CKAJIbIIEb, HOKHIIL, IHIET, CKIISHI TaIHYKH, KOJIOU
Bynzena 3i cxisinuM insrpom Lotta Ne 3 a6o Ne 4, mipHi kosnbu
MICTKICTIO 25 MJI, MipHUH IWIIHJP MICTKICTIO 25 MJI, CKIISHI iKWy,
MipHI KOHI4HI MpoOipkH, minetku 06’emMoM 2 1 5 mu, ¢ombra, Baru
TOpCIiiHi, BaKyyMHHUH Hacoc abo iHIINH, (OTOEIEKTPOKATIOPUMETP
(®EK), ciekrpodoTomerp.

Xix podoru.

1. OTpuMaru eKCTpakT MIrMEHTIB i3 JIMCTKIB Pi3HUX POCIHUH (PO-
6ora 30).

Yeaza! Busnauenns Kinvokiche, momy He MOJICHA 6MPAYAMU HCOO-
HOI Kpanii ekcmpakmy nicuenmis.

CrymeHTH pi3HUX MIATPYI MPOBOAATH JOCHTIAHN 38 TAKMMHU BapiaHTaMu:

Bapiaum 1. Jluctkn nenaprosii, npuMynu (CBITI0II00HI pociu-
HU) ¥ acmigicTpH, miroma (TIHbOBUTPUBAITL).

Bapianm 2. Monogi i crapirodi JUCTKH.

Bapianm 3. TIpopocTKy MIIeHUI, KYKypya3u, FOpOXy TOIIO, BHU-
POLIEHI 32 ONTUMAJILHUX YMOB KMBJICHHS 1 HECTavi CBIiTJIA.

Bapianm 4. IIpopocTKu pOCINH, BUPOIIEH] HAa TOBHUX 1 HETOBHUX
XKUBHJIbHUX PO3YMHAX, 30KpEMa 3 BHUIIYUYEHHSIM a30TYy.

2. BuzHauntu ontuuHy ryctuHy (D) oTpuMmaHMX €KCTpakTiB 3a
JOBXXUH XBWJIb, SIKi BIIMOBIJAIOTh MAaKCUMyMaM TOIIMHAHHS XJIOPO-
¢iniB a 1 b, misa 80 %-ro auetony — 663 1 646 HM. s BU3HAYCHHS
CyMH KapoTuHOifiB D excTpakty BUMipooTh 3a A = 470 HM.

3. O0uHcaUTH KOHLEHTPALio XJIOpodiTiB a, b 1 KAPOTHHOINIB 3a
BiNOBIAHUMH (popMynaMH, HaBEJCHUMH BULIE.

4. OGYHCIUTH BMICT MIrMEHTIB (A) y pOCIMHHOMY Matepiai, MI/T
MAacCH CyXOl YU CUpPOI pEYOBHHH:

c-V

H-1000°
ne C — KOHIIGHTpALlis TIrMEHTIB, MI/I; J — 00’€M eKCTpaKTy, MII
(25 mn); H — HaBaxkka pocinuHHOro mMarepiany, T (0,1+0,2 1).

KoHTpoabHi 3annTaHHA Ta 3aBIaHHA

1. SIxi po3unHHUKYN 0a)XKaHO BUKOPUCTOBYBATHU JJIsl SKCTPAKIIIT
MIrMeHTIB?
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2. Hackinibky TOYHO MO’KHA BU3HAYUTH KIIBKICTh IITMEHTIB B CY-
MapHOMY €KCTpaKTi?

3. SIki MaKCMMyMU TUTIOBI AJIsl Pi3HUX MIrMEHTIB?

4. o Taxe ¢eoditunizamis i sK i 3an00irTu?

5. Uu 3MiHIOIOTBCS MaKCUMYMH TOIIMHAHHS MITMEHTIB 3aJI€KHO
BiJl pO3YMHHHUKA?

Pobora 33. PO3JAIJIEHHA INITMEHTIB XJIOPOIIVIACTIB
XPOMATOI'PA®IYHUM METOAOM TA BUSHAYEHHAA
IX KUNIBKOCTI Y JIMCTKAX

VYnepiue mBUIKAN PO3MOALT OKPEMUX KOMIIOHEHTIB 13 cyMiri ¢o-
TOCHHTETUYHUX IIIrMEHTIB METOAOM ascopOuiiiHoi xpomarorpadii Ha
KoJloHKax 3aiiicauB y 1904 p. M. C. Lger. Ili3Hime BUABHUIOCH, IO
e(eKTHBHIIIO € PO3MOIiIbHA MallepoBa Ta TOHKOIIAPOBa XPOMATo-
rpagis. OcHOBH i1 CTAHOBUTh HEOJHAKOBHU PO3MOALT KOMIIOHEHTIB
CyMillli MX JBOMa PiIKUMH (a3zamu, 10 HE 3MIIIYIOTHCS MK CO-
6or0. OgHa 3 HUX pyXoMma, iHIIA, HAapUKIad, XpoMmarorpadiuHui
narmip, cuiikareib, cuinydon — Hepyxoma. TBepauii HOCIH yTpUMYye
Ha CBOil MOBEPXHi HEpyXoMy a3y pO3YMHHUKA (MOISIPHUHA PO3UHMH-
HUK). DyHKOil0 pyxomoi (a3u BUKOHYE HENONSAPHUN PO3YMHHUK.
JocnipkyBaHy CyMilll CIIONYK HAaHOCATh Ha mamip abo Ha TOHKO-
mrapoBy xpomarorpagiuny miacTuky. [lotim depes3 xpomarorpamy
MPOIYCKAIOTh PO3IiNbHY CyMilll PO3YMHHUKIB. YHACTIIOK Pi3HHMLI B
PO3YMHHOCTI Y IEBHOMY PO3YMHHHKY Ta Pi3HOI aacopOLii mirMeHT:
PYXaloThCsl COPOCHTOM 3 Pi3HOIO IIBUAKICTIO i PO3TAIIOBYIOTHCS HA
copOeHTi OKpeMHUMH 30HaMu. YnuM Oinblia po3YMHHICTh MIrMEHTY B
PO3YMHHUKY 1 YMM ciiabiie BiH copOyeThCsl JaHUM COPOEHTOM, TUM
mBHIe Oyae BiH pyXaTucs i TUM Jalli Bi cTapTy po3TalloBYBaTu-
MeTbCs Ha HOCii HOro 30Ha.

Meta poboru. BijokpeMuT KapOTHHOIAM BiA XJI0podiniB 1 BU-
3HAUUTH IXHIl YMICT y 3€JI€HUX JINCTKAX.

Marepiajin, peakTuBH, 001aaHAHHA. JINCTKY BUIIMX POCITUH
(nmenaprouii, mpuMyiy, IUII0IIAa), cycnensii Bonopocteit; 100 %o-mii
aneToH, 96 %-uil po34MH €TUIIOBOTO CIIUPTY, NEeTpoJieiHui edip,
erusosuit edip, rekcan, 6ensun, MgCO, a6o CaCO,, Na SO, 3ne-
BOIHEHUH, KBapLOBUH MMiCOK; MOPLEISHOBI CTYNKH 3 TOBKayMKa-
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MH, CKaJIbIleIb, HOXKHIII, TIHIET, CKISHI MaJInJKy, Koiioa byH3eHa,
ckisiHui GineTp Ne 3, MipHi npobipku MicTkicTio 10 M1, MipHHIA
LHATHIP MICTKICTIO 25 MJI, KOHIYHI Mpo0ipKu, eHTpudyxHi mpo-
Oipku, mineTkn o0’eMoM 2 1 5 muI, Kamijsipu, Xpomarorpadidna
KaMmepa 3 MPUTEPTOI0 KPUILIKOI, CUIY(ONIbHI MJIACTHHKH, XpOMa-
Torpadiuamii namip, (osbra, Baru TOpPCiiiHi Ta HeHTPUPYKHI, LEH-
Tpudyra, KaHUEISIPChKi CKPIIKH, JIIHIWKH, TpadiTHI OMIBI, HACOC
KamoBcrkoro abo kommpecop, (eH nis miacyluIyBaHHS XpOMaTo-
rpam.

Xix poboru.

OTpuMaHHS eKCTPAKTY MIrMeHTIB.

1. HaBaxky pocnunnoro marepiany (100200 mr) moapiOHuTH
HOXHILISIMH, IEPEHECTH Y MOPLEISTHOBY CTYIIKY, Ha KIHYMKY CKajbIie-
JISL JoaTu CaCO3, JOMUTH 4+5 MII criupTy a00 aIleTOHY Ta PETELHO
pO3TEpTH.

2. OTpyMaHU EKCTPAKT MEPEHECTH Ha CKIISIHUH (iJBTp, BCTaBIe-
HUil y kon0y byH3eHa.

3. 3a momoMororo Hacoca po34HH BiaA(iILTpyBaTH.

4. PocnuHHMI MaTepian MOBTOPHO 3aJIUTH PO3YMHHUKOM, PO3TEp-
TH Ta niepeHecTd Ha GinbTp. Po3unH BigdinerpyBaru.

Ipumimka. Lo onepayito nosmopioroms 0omu, OOKU PO3YUH,
AKull cmikae 3 Qinompa, He 6yde abcontomHuo 6e30apeHuUM.

5. CrupToBUI €KCTPAKT MIrMEHTIB MEPEHECTH N0 MIpHOI KoyoH
4yn TpoOipku, koa0y ByH3eHa nmpoMuTH OeKiibKa pa3iB HEBEIUKUMHU
MOPLISIMUA CyMilli 1 ZJOBECTH CyMILIIIIO 00’€M E€KCTPaKTy B MipHii
KOJ101 1O ITO3HAYKH.

Yeaza! Poboma xinvkicha, He MOJICHA 6mpayamu HOOHOT Kpanii.

Ompumanuii excmpaxm Micmums CyMiul 3e1eHUx i H#o8mux nie-
MeHmiag.

XpomartorpadgiyHe po3iTeHHs MIrMeHTIB.

Po3ninenHst BUKOHYIOTH Ha XpomarorpadidyHomy mamnepi abo cu-
Ty OJOBUX IIACTUHKAX po3MipoM 15 x 15 cm.

1. [lirMeHTH HaHECTH KalliIAPOM O BCil LIMPHHI MJIACTUHKH, BiJl-
CTYMalo4y Ha 2 CM Bif il HIPKHBOTO Kpato Ta 1 cM Bij O1uyHHX KpaiB.
006’em HaHeceHoro exkcrpakry — 0,5+0,8 mu (puc. 3.3 a).

2. Xpomatorpadiunuii namip abo MIaCTHHKY peTeIbHO IiICYIIN-
TH y CTPYMEHi MOBITPsI, IOMICTUTH y XpoMaTorpadiuyny kamepy, Ho-
MepeHbO0 HACHYEHY CYMIIIIII0 PO3YMHHHKIB (Hampukial, OCH3UH,
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Puc. 3.3. Cxema HaHeCeHHs CTapTOBOI IVIAMM Ha XpPOMAaTOrpamy
Ta XpoMaTorpadiuHa Kamepa:
a) xpomamozpagiunuii nanip abo cuny@onvHa NAACMUHKA 3 HAHECEHOKO
CMYHCKOI0 NiemeHmie;
6) xpomamoepagiuna Kamepa 3 po3uuHom i nanepom abo NAACMUHKOW

aIleToOH, MeTpoJiciiHui edip, rekcaH B 00 €MHHUX CITiBBIIHOIICHHSX
10:10:3:10; abo OeH3uH, meTpoyeiHUi edip, aleToOH B 00 €MHHUX
crhiBBigHOIICHHX 8,5:3,5:3,5).

Ipumimka. J{ns Kos#cHO20 poCIUHHO20 00 '€Kma CyMiuL pOZHUHHUKIB
ma ix 00 ’emue cniggioHoueHHs1 00OUPAEMbCS eKCHEPUMEHMATLHO.

Poszonky nposooams y 3amemueHux 4opHUM nanepom xpoma-
moepag)iunux xamepax 3i WinbHo 3a4unHeHo Kkpuwxorw (puc. 3.3
0).

3. Micns Toro, sK piBeHb PO3UYMHHUKA MiJHIMETHCS MaibKe 0
BEPXHBOTO KpalO ITACTHHKH, XPOMATOrpaMy BHIHSTH Ta BUCYIIUTH
i CTpyMEHEM TOBITPA.

4. [poaHanizyBaTH XpOMaTOrpaMy: BU3HAYMTH HIrMEHTHI 30HU.

Hpumimxa. Tlopaook pozmauty8anus oKpeMux 301 nicuenmis no-
oano na puc. . Ha xpomamozcpami cmapmosa nisima modice 6ymu
3€1eH0I0 aD0 POXNCEBOI0 3A HASBHOCMI XA0POPINY Ui AHMOYIAHIE, XJ10-
podhin b — s#c08mo-3eneno2o Konbopy, X10pohin a — cunbo-3eneHull,
2H4CO8MI KCAHMOQinU | YePBOHO-ICOBMULL KAPOMUH (DYXAEMbCSL PA30M
i3 ppoumom pozuunnuxa). Kpivm mozo, Ha xpomamozpami vacom 6u-
saensiemvest Oypuil peodimu.

5. J1st po3/IiJieHHs JIMIE KapOTHHOINIB MOCTABUTH JPYTY XpoMa-
TOTpaMy B iHIIy CHCTEMY PO3YMHHHKIB — CyMilll OEH301Ty 1 eTposiel-
Horo edipy (3:1).

Hpumimka. Iliemenmu po3noodinaromscsa max: 3HU3Y CIMAapmo-
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6a naama, Oaui GloNaKCaHmMuH, io-
melH-enoKcuo, MOMmeiH, KapomuH. L 11
Misxe cmapmogoio nasamoio i d#os-
mumMu nieMeHmamu Hepo30iIeHUMU 2

3AnUMAIOMbCA XT0POPinu. (/1srissananinnsuark]
6. Jlns BUABIEHHS HEOKCAHTUHY | pEEANVOYUOUoUTT /]

MOCTAaBUTH II€ OIHY XpOMarorpamy
B PO3IUIBHY CyMilll €eTUJIOBHHA CIIUPT et
— nerponeiinuii edip (1:20). i =15

Hpumimka. Iliemenmu na xpo- | EEESETTTTTTTTTING
mamozpami pomMiwyromscsi 6 ma-

KOMY NOpAOKY: 36epXy KapomuH, 7
Hudicue XA0po@in a, cymiul KCaH-
modghinie, xnopo@in b, neokcanmun FE——
(puc. 3.4).
7. XpOMaTorp?MI/,I P°3m”‘bpy' Puc. 3.4. Posniofin nmirmeHTiB
BaTH, B MPOTOKOJI BIAMITHTH PO3- ya xpomarorpami:
TallyBaHHSA Ta KONMIP PO3HOALICHUX 1. - M-xkapotny; 2. — peoditun;

MIrMEHTIB. 3. — xnopodin a; 4. - xmopodin b
5. — MIOTEIH + 3€eaKCaHTUH;
BusHaueHHs1 KOHIIEHTpAILii 6. — BiO/TAKCaHTHH;

7. — HEOKCAaHTUH;

xJg0podiaiB i KapoTHHOIAIB. . .
pog P A 8. — xpomarorpadivna cymim

1. 3abapBieHi 30HA Ha XpoMaro-
rpamax, IO BiAIOBialOTh KAPOTHHY Ta KcaHTOdinaM (HEOKCAaHTHH,
BiOJIaKCaHTHH, AaHTEPOKCAHTHH, JIFOTETH + 3€aKCaHTHH ), 3HATH CKallb-
reneM i3 2+3 xpomarorpam. 30HH OTHOMMEHHHUX IITMEHTIB 00’ €1Ha-
TH 1 TIOMICTHTH Y IPOOIPKH 3 IPUTEPTUMHU IPOOKaAMHU.

2. IIpoBOIATE €IOIII0 MTMEHTIB TAKUMH PO3YMHHUKAMU: Kapo-
THH — IETPOJICHHUM eipoM, KCaHTODITH — €TaHOJIOM.

Tpumimxa. Enoyito suxonyiomo nio yvac cmpyuly8anti npoo.

3. Emroar BindineTpyBaTH depe3 manepoBuii GiuIsTp y MipHI IIpo-
OipKU 3 MPUTEPTOIO MPOOKOIO, BIIBTP KiJbKa pa3iB MPOMHUTH BiJIIIO-
BIIHUM PO3YMHHHUKOM 1 TOBECTH 00’ €M 10 3 MII.

3. OnTHYHY TyCTHHY BUMIPIOIOTH Ha CIIEKTPOPOTOMETPI: KAPOTHH
— 3a 452 uM, mroTeiH — 3a 445, BiogakcaHTHH — 3a 442, HEOKCAaHTHH
— 3a 438, xmopodinu a i b — y cipuanomy edipi 3a TOBKHHH XBUII1
BiAmoBigHO 662 Ta 642 HM.

Hpumimxa. Li oani cniecmasnenni 3 numomumu Koe@iyicumamu
excmuHkyil (maoa. 3.2).
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Taonuys 3.2. lIntomi koedimieHTH eKCTHHKINIT 17151 0CHOBHUX
nirMeHTiB (poTOCHHTE3Y

[TirmeHT Makcumym PozunnuamK [Muromuii

MTOTIIMHAHHS, KoeQilieHT

HM E€KCTUHKIIIT
B-Kaporun 464 Xnopodopm 220
Kapotunu 452 Ilerponeiiaunii edip 260
a-Kaporun 456 XyopodopM abo TeKcaH 242
Jlrorein 445 Eranon 258
BionakcanTua 442 - - 225
3caKkcaHTUH 451 - - 248
HeokcanTun 438 - 227
AnTepakcaHTHH 446 - - 235
Xmopodin a 662 Cipyanmii edip 9,81
Xiopodin b 642 - - 17,6

4. Konmnenrpariito mirmeHTiB (C, T/11) 004ucauTH 3a popMymoro:

c.D
AL

ne D — onThyHa rycTHHA 32 BiJIOBIIHOI TOBKWHU XBHJIi, YM.OJ.;
A — uromuii KoeimieHT morameHHs, Ji/(T-cM) (Uit KapoTuHy — 260,
TMOTeTHY — 258, BionmakcaHTHHY — 225, HeokcaHTHHY — 227), L — TOB-
[IMHA apy PO3YHHY, CM.

5. Bumict kapotuHoiniB B 1 T Macu cupoi pedoBuHH (A , MI/T) 00-

YUCITUTH 32 (POpMYIIoI0:
C-V-K

H

ne C — KOHIEHTpAIlisl MrMeHTIB, I/1; V' — 00’eM eKCTpaKTy, MIT;
K — BigHOIIEHHS 00’ €My €Nfoary 10 3arajJbHOro 00’ €My €KCTPaKTYy,
HaHECEHOTro Ha Xxpomarorpami; H — HaBaXkka poCIMHHOTO MaTepia-
Ty, T.

A

2

KoHTpoJIbHI 3an1MTaHHS Ta 3aBIaHHS

1. Ha3Bite Bumm xpomarorpadignoro anamizy. B womy momsirae
roro cyTb?

2. Ha3BiTh OCHOBHI NpaBWjIa HAHECEHHS €KCTPAKTY MIrMEHTIB Ha
XpoMarorpamy.
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3. Sxumo craproBa IUIAMA 3aJHIIAETHCS 3€JIEHOIO, SIKI MIrMEHTH
MICTATBCS B Hil?

4. SIxi nirMmeHTH 3a0apBIIOIOTH CTAPTOBY IUISIMY B POXKEBUH KOTIp?
YoMy BOHM 3aIMIIAIOTHCS B Hild, a HE PyXarOThCS pa3oM i3 PO3UMH-
HUKOM?

6. SIxi mirMeHTiB O6epyTh y4acTb Y OTOCHHTE31?

7. SIxi mpoMeHi COHSAYHOrO CIEKTpa MOMTUHAIOTh XJIopodinu a, b,
KapoTHHU Ta KCaHTohinn?

8. fxa dyHKLis KapOTUHOIAIB y pocianHax?

9. UuM BiApi3HAIOTHCA KAPOTUHOIAN BUIINX 1 HIXKYUX POCIUH?

10. Axi pO3UMHHUKH 3aCTOCOBYIOTH JJIsl €KCTPAryBaHHS MIrMEHTIB?

11. 3a IKMX YMOB Y CIIUPTOBOMY a00 alleTOHOBOMY PO3YMHI MOXKE
Mmictutucs dpeoditun?

Pobora 34. CIIOCTEPEKEHHS 3A ®JIYOPECIHEHUIECIO
XJIOPODLITY

@Dryopecyenyis — ABUIIE CBITIHHS PEYOBMH y Pa3i MOMIWHAHHS
HUMH cBiTHa. [lepexia 30ymKkeHol MOJIEKYJIM MIrMEHTY 10 OCHOBHOT'O
CTaHy CYNPOBOIKYETHCS BHUIIPOMIHIOBAaHHSIM MONIMHYTOI €Heprii y
BUDNIALI CBiTHa ¢umyopecuenuii. [lormuHaroun cBiTIO MoJeKyaa XJo-
podimy HepexoauTh y CHHIIIETHUH eNeKTPOHHO30Y/KeHuil cTaH (S,"
260 S,"). Y monspHuX po34MHHUKAX BOHA Bijlla€ YACTHHY IIONIHHYTO
eHeprii y BUINISAL TeIUIa, a YacTHHY BUIPOMIHIOE Y BUITISAI (yopec-
uenuii. KBanT ii Mae MeHITy eHeprito Ta OiIbIIy JOBKUHY XBUIIL, HIXK
30yKyrode CBITIO. /n vivo BHACHiOK (hryopecleHLii po3citoeThes
nyxe mano eHeprii (3+5%), Toni sk y po3zumHax — Onmu3bko 30 %.
I3 cuHIIETHOTO CTaHy MOJIEKY1a MOXKE TIEPEHTH B TPHUIUICTHHMH, a 3
OCTaHHBOT'O — B OCHOBHHUH. Y IIbOMY Pa3i BUIIPOMiHIOETHCS 1€ OLIbII
JOBrOXBUJILOBHH, HIXK TIpH (hi1yopecieHii KBaHT cBiTia. Take mopis-
HSTHO cJ1a0lie BUIIPOMIHIOBaHHS Ha3UBAIOTh (ocopecyenyicio. Ins
30YIKCHHS MOJICKYJ XJIOpO(iTy 4acTO 3aCTOCOBYIOTH CHHE CBITIIO,
OCKIJIBKM HOTO JIETKO BiIUIMTH Bij mika QuryopecueHuii.

VY nuctkax BUNpOMiHEHHS xyopodiiy cialkimie, HiX y PO34HHi,
00 yacTWHA MOIIMHYTOI €Heprii BUKOPUCTOBYETHCS HA CEHCHO1MI3Y-
BaHHs (POTOXIMIYHMX peakUiil. 3pocTaHHs iIHTEHCUBHOCTI (hOTOCHH-
Te3y, AK IpaBUIIO, 3yMOBIIOE ocliabneHHs ¢uyopecuenuii. s xio-
podiny xapakTepHa depBoHa (IyopecLeHIIis.

97



Meta po6otu. KoHcTaryBaru iHTeHCHBHY (DITyopecleHIIii0 po34u-
HiB MIrMEHTY i BUJMMY BiZICYTHICTb i1 y )KMBUX JTUcTKax. CriocTepira-
F04H 32 (ITyOPECLEHITIEI, TEPEKOHATUCS Y (POTOXIMIYHIM aKTUBHOCTI
xnopodiny. [losicHATH, YOMY B )KMBHUX JIMCTKaX O€3 3aCTOCYBaHHS BU-
COKOUYTIMBHX MPHJIAJiB HE MOKHA BHSIBUTH (DIYOPECLEHIIIFO0.

Marepianu, peakTuBH, 00naaHanHsA. CIMPTOBI €KCTPAKTH TIir-
MEHTIB Pi3HUX POCIHUH, KUBI JUCTKH; MPOOIPKH, yIbTpadioneToBuii
OCBITIIIOBAY 13 CHHIM CBITJIO(IIETPOM.

Xix poboTn.

1. VYnbrpadioneroBuil OCBITIIOBaY i3 CHHIM CBITJIO(IIBTPOM
BMUKHYTH B €JICKTPUUHY MEPEKY.

2. J1o BUIIPOMiIHIOBAaHOTO CBITJIA ITiTHECTU MPOOIPKY 3 EKCTPAKTOM
MICMEHTIB 1 )KHB1 JIMCTKH.

Ipumimxa. 'V 6iobumomy ceimni 3eneHutl ekCmpaxkm niemenmis
Cmae MAanUHOB0-pOANCeBUM. Y JCUUX TUCTKI6 30 MAKUX YMO8 (yo-
pecyenyis He CHOCmepicacmuvCsi.

3. IlepeBipuTH HasBHICTh (uryopecleHIii y po3unHax KapoTHHY,
kcanTodiny, xmopodiny (OTpUMaHUX il Yac MPOBEICHHS pPeaKIii
Kpayca) i heodituny.

4. 3poOuUTH BUCHOBKH.

IHpumimka. Dnyopecyenyiro MoxcHa cnocmepieamu il y HCUBOMY
aucmky. s yvo2o b6epymo 00anuii mox Fontinalis abo enooeio, no-
Miwaioms 00’ €km Ha npeomMemHe CKI0 MIKPOCKONA ma 0C8immionmy
CUHbOpIONEMOsUMU NPOMEHAMU, NIO JIEI0 AKUX 3el1eHi NIacmuou no-
YUHAIOMb CEIMUMUCS YEPBOHUM CEIMIIOM.

KOHTpOJ’lei 3alIMTAaHHA Ta 3aBJaHHA

1. Yum doryopecuenuis BiapizHsaeTbes Bia GocdopecueHmii? Ak
1Ie MOKHA BiJOOPa3UTH Ha CXeMi?

2. 3a SKHX YMOB MOJIEKYJa XJOpoQily MepexoAuTs Ha CHHIJICT-
HUH 1 TPUTUIETHUN €HEepreTU4Hi PiBHi?

3. Yu MoxHa crocTepiratd (uyopecleHIlito xjaopodiay mij dac
OCBITJIGHHS HOTO PO3YMHY COHSIYHUMHU POMEHIMH?

4. 3 aKUMHU 0COOJIMBOCTSAMHU CTPYKTYPH MOJIEKYJH TOB’si3aHi ¢o-
TOXIMIYHI BJIaCTUBOCTI XJI0podiny?

5. Sk xuBi (POTOCHHTE3YIOUI JIUCTKU BUKOPUCTOBYIOTH (hIyopec-
LEeHIi0?
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6. Sk BiApiI3HAIOTHCSA 32 KOIBOPOM xJiopodinu Ta Ppeoditun?
7. 1o po3yMitoTh miJ TEPMiHOM «(pOTOBULBITAHHS» i YAM BOHO
oOymoBIieHe?

Po6ora 35. BUSBHAYEHHS ®OTOCEHCHUBLII3YIOUOI 11
XJIOPODLTY (3A METOJOM O.A. KPACHOBCBKOI'O)

CytHicTh cBiTIOBOI (a3u (oTocuHTE3y MHONAra€ B OKHCHEHHI
BOIM A0 MOJIEKYJISIPHOTO KHCHIO 3a JIOIIOMOTOIO CBITJIOBOi €Heprii,
MOMIMHYTOI XJI0podisiom. 3BiIbHEH] B TAKOMY pa3i eJIEKTPOHH Iepe-
JAl0THCS JIAHLIOTOM 3 MPOMiKHUX nepeHocHukiB 1o HAD, 3 Bin-
HoByeHHsaM Horo no HAJI®-H,. Kpim Toro, nig 4ac nepeHecy ejex-
TPOHIB YacTHHA €Heprii BUTpadaeTbcsi Ha yTBopeHHs AT®, abo Ha
¢dorocunTeTHUHE (pochHOpHITyBaHHS.

BBaxaroTs, mo B nepeHoci enekrpoHiB Boau 10 HAJID GepyTsb
y4acTb Bl MIrMEHTHI CUCTEMH, SIKi MICTATbH Pi3Hi PopMu XI0podity
a, 10 BiAPI3HAIOTHCA MAKCUMyMaMH TTOTJIMHAHHS Y TOBTOXBUJIbOBIH
YJacTUHI crekrpa. [Jo mepmoi cucteMu HajeKaTh TaKOXK KapOTHHOI-
I1, 10 ApYyroi — xyopodin b, Ta HII JOMOMIXKHI TITMEHTH.

KinueBum pesyasraroM GOTOOKHCHEHHS BOAU € BUAUICHHS MOJIe-
KyJISIPHOTO KHUCHIO M yTBOpEHHS 30arayeHuX €HEeprieio BiIHOBICHUX
cronyx — AT® ta HAII®OH,, HEOOXiTHUX JIJIsl HACTYITHOTO BiJTHOB-
JICHHS BYIJIEKUCIIOTO Ta3y.

CrporieHo GpoToJIi3 BOJAM MOXKHA 3aIIMCATH TaK:

ceimino,
xnopogin

H,0+HAJ®+AJD+H 30,———> HAJ[D-H,+ATD+1/20,

SK BUIHO 3 piBHAHHSA, XJIOpOQiT BUKOHYE PYHKIIIIO (OTOCEHCHOI-
Ji3aTopa, I0TIoMaralo4u IepeHOCHTH eJeKTpoHH (BoaH0) 10 HAJ[D.
@omocencubinizyoua dis x10poginy NONSITaE B TIEPEHECEHH] MPo-
TOHA W €JEeKTpPOHA BiA IOHOpa Ha akuentop. Y (OTOCHHTE3YHOUHX
TKaHMHAX 1€ TIPUBOAUTH A0 BiTHOBICHHS BYIVIEKHUCIOTU TA CUHTE3Y
OpraHiyHUX CIONYK. EKcTparoBaHWil i3 3eJIeHUX JUCTKIB XJIOPOQiT
MOXKe OyTH CeHCHO1Ti3aTOpOM OKMCHO-BITHOBHUX PEaKIliii B MOAEIb-
HHUX CHUCTEMaX, y SIKUX € JOHOPH ¥ akuenTopu eiaekTpoHis. Tak, mix
J€r0 CBITNA, po3unH XJopodimy (OTOCEHCHOiNi3ye MepeHeCeHHS
€JIEKTPOHA BiJl aCKOPOIHOBOI KHCIIOTH (JIOHOPA) 0 METHIOBOTO Yep-
BoHOTO (akmenTopa). Hapasi ackopOiHOBa KHCIIOTa OKHCHIOETHCS B
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JIETiIpOacKopOiHOBY, 2 METHJIOBUI YEPBOHUI BiTHOBIIOETHCS B JICH-
koopmy. BinOyBaeTbes peakuis:

H,C. .
\ ; P ——— ,-[- ’
N= C—N—N ___,/ g jfj__i
H,C~ P NH—-L C :
cOO C—OH|
| [
C—OH|
H—c—!
HOCH
H CH.OH
3 C. e —_ L
’ >N— S —NH-NH—-{ NicZd
H,C~ SN__F 7 al,
H Lo ]
coo- ¢=0 1|
)
C=0 |
E'[C—_l
HOCH
CH,OH

CxeMaTru4HO i1 MOKHA 3aIIMCcaTH TaK:

ceimno,
xnopogin

AH#M ———> A+MH,

)
ne A — nerigpoackopOiHOBA KUCIIOTA, AH,— ackopOiHOBa KHCIOTa
BitHOBJIeHa, M — METHJIOBHIA YCPBOHHIA.
[ro peaxiiito JIETKO CIIOCTEpiraTy, OCKUIEKY BOHA 3B’sI3aHa 13
3HeOapBICHHAM METUIIOBOTO YepBOHOTO. 3a0apBiIeHHS XI0podiny
3aIUIIAETHCSA 0€3 3MiH.

Meta po6otu. Jlocniant 3HaueHHs XJ10podiny sk porocencuoi-
Ji3aropa y pOoToCHHTE31, a TAKOK BUSHAYUTH 3aJICKHICTh OTOCCHCHU-
O1mi3yrouoi 1ii Xopodiny BiJ iIHTEHCUBHOCTI OCBITIICHHS.

Marepianu, peakTHBH, o0JagHaHHA. CHHPTOBUI po3ud H

MIrMEHTIB JINCTKIB; KpUCTalTiuyHa ackopOiHoBa kuciota, 0,04 %-uit
CHUPTOBHUN PO3YUH METHIIOBOTO YEPBOHOT'O; IITATHB i3 MPOOipKamH,
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OCBiTNIOBaJIbHA eekTponamna (250 BT), kroBeta 3 Bogoo (¢inbeTp),
MIMETKU MICTKICTIO 1 1 5 M1, TIoKeMeTp.

Xix podoru.

1. YV 4otupu mpoOipKu HaJUTH MO 5 MIJI COMPTOBOTO €KCTPAKTY
MITMEHTIB 13 3€JIeHUX JIUCTKIB.

2. Jlonati acKOpOiHOBY KHCIIOTY A0 HACHMYEHHs (Ha AHI 3aJIMIIa-
I0THCSI KPHCTAIN HEPO3YMHEHOI KUCIIOTH).

3. Y koxkny mpobipky momutu mo 1 mi 0,04 %-ro criuproBoro
PO3YHMHY METHIIOBOTO YEPBOHOTO, SIKUI 3MIHIOE 3eJieHe 3a0apBiIeHHs
EKCTPaKTy Ha YepBOHE.

4. Cymim B ipo0Gipkax nepemimary.

5. Oany npoOipKy MOCTaBUTH B TEMPSBY (KOHTPOJIb), a TPH — Ha
CBITJIO HA Pi3HY BiZICTaHb BiJI JIaMITH. 3a JOITOMOTOO JTFOKCMETPY Y Mic-
ISIX pO3TaIlyBaHHS MPOOiPOK BUMIPATH iIHTEHCUBHICTH OCBITICHHS.

6. Mix nmamnoro i mpoOipkaMu BCTAHOBUTH BOASHUI (iNbTp IS
MOIIMHAHHS TETJIOBOTO BUMPOMiHIOBAHHSI.

7. Ha cBiT/I0 BUCTaBUTH TaKOX MPOOIPKY, B AKY 3aMIiCThb PO3YHHY
MIrMEHTIB HAJIUTO 5 MJI CIUPTY (CBITJIOBHI KOHTPOJB).

8. BiaMiTuTH Yac, yIpoIoBXK sIKOTO METUIOBUI YepBOHUHN Y MPO-
OipKkax BiTHOBHUTHCS [0 JEHKOHOPMH.

Hpumimxa. Peakyisi homocencubinizayii 6iobysacmuvcs Ha ceimii
3a HaaeHocmi xnopo@iny. ¥ npobipkax, oe giobynacs peakyis gpomo-
cencubinizayii 3enenHutl Konip po3uuHy 8i0HOGIIOEMbCAL.

9. OTpumaHi naHi 3anucaru a0 Tabmuii 3.3.

Tabnuya 3.3. BuzHayeHHs1 ¢oToceHCHOLTi3y0401 il XJ10podizy

B Ckyian cyMinii B mpobipkax >
- ]
%% Xropodin, | Erunosuii Kpucraniyna Pozuun yMOBPI g
E = P i ackopbOiHoBa | mertwioBoro | AOCTIAY |
2 MIT CIHPT, MIT =
Kucjiora, Mmr YEPBOHOTO m
1 5 - 50 5 kpamumme | CBitino
2 5 - 50 5 kpamiuH | TempsiBa
3 5 - - 5 kpaminH | Csitio
4 - 5 50 5 kparmH | CBiTo

10. 3poOutr BHCHOBKM MmOM0 (HhOTOCEHCHOLTI3yI0Uoi Iii XJI0-
podiny B CBITJIOBHUX PEAKI[AX Ta 3aJCKHICTh ii BiJl IHTEHCUBHOCTI
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OCBiTJIeHHS. BigmiTuTy 3a0apBieHHs pPO34rHY B KOHTPOJIBHHUX MPO-
Oipkax.

KoHTpoabHi 3anuTaHHA Ta 3aBIaHHA

1. SIxi 0coOMMBOCTI B CTPYKTYPi MOJIEKYJ 3yMOBIIOIOTh 31aTHICTh
ix o porocencuobimizamii?

2. SIki criodyKu € JOHOPaMU i aKIeNTOpaMH eJIEKTPOHIB y mpoueci
(dhorocunTtesy?

3. ki nporecu BinOyBarOTHCS ITi]] YaC IUKIIYHOTO i HEIMKIIYHO-
ro ¢orodochopunyBanHs?

4. YoMy B MpoBeNEHHUX IOCIiAax HE 3MIHIOEThCS 3a0apBiIeHHS
PO3YMHIB y KOHTPOJIBHHX MPOoOipKax?

5. Sy ponb B pouecax oroceHcubiizauii BigirpaloT KapoTu-
Hoion?

6. UM 1o CyTi Bigpi3HAIOTHCSI HA3BU «KapOTUH» i «KapOTHHOI-
»?

PoGora 36. BABHAUEHHS AKTUBHOCTI PEAKIIIT XIJIJIA
B XUVIOPOIIVIACTAX 3A HIBUAKICTIO BIJHOBJIEHHSA
AKILEIITOPA EJIEKTPOHIB

OnHuM 13 MOKa3HUKIB (OTOXIMIYHOI aKTUBHOCTI XJIOPOILIACTIB
€ peakuis Xiuia. BoHa siBisie COO0K0 KOMILIEKC IMOYATKOBUX CTaIii
(horocuHTE3y, MOB’13aHUX 13 POTOOKUCHEHHSM BOJH, B IKMX MOO1i-
30Badi 3 Boxu 3a y4actio @C Il enekTpoHN HampapisAIOTHCS Ha Bil-
HOBJICHHS BBEJICHHUX Y PEakKLiifHy CyMilll ak[eNTOPiB eJIEKTPOHiB.

@DOTOBIAHOBIEHHSI AKLENTOpa CYMPOBOMKYETHCA BHIIICHHIM
KHCHIO:

2H,0+24—2H,4A+0,,

ne A — akIenTop eJIeKTPOHIB.

s peaxuist Bigkputa 'y 1937 p. P. Xiyutom Ta Ha3BaHa ioro im’sm.
Bin BusBUB, 110 130Jb0BaHI XJIOPOIUIACTH IMijl 4YaC OCBITJIICHHS MO-
KyTh BimHOBIIOBaTH 3ami30 (Fe**—Fe?"), Buainstroun oqHOYaCHO KH-
CeHb. Y MonaibioMy OyJI0 BCTAHOBJICHO, IO 130JIbOBaHI XJIOPOILIAC-
TH MOXYThb BiJHOBIIIOBAaTH Ha CBITJII HE JMIIE 3ai1i30, a 1 HU3KH iH-
IIMX CHOJYK: OKHCHO—BITHOBHHX 1HJMKATOPiB, OCEH30XIHOH, & TAKOX
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NPUPOIHUIA akuenTop enekTponiB — HAJI®*. Aknentopom eixekrpo-
HiB y peakii Xiia MOXKyTb OyTH TaKOXX COJIi TPUBAJICHTHOTO 3aJ1i3a,
HaIpUKIaa K3Fe(CN)6 (okucHO-BimHOBHMI ToTeHIian £°=0,36 B),
OKHCHO-BIJHOBHI 1HIMKaTOpH, Hampukian 2,6-Iuxjiop-¢GeHoliHao-
¢denon (£°=0,22 B), ¢i3ionoriyni akuenTopu eIeKTPOHIB — XIHOHH,
nuroxpomu, HAJI®*. Micie BKIIIOUEHHSI akLENToOpa eNEKTPOHIB Y
enektpoH—TpancnopTuil nanmior (ETJI) 3amexuTs Big BenuuuHH
HOro OKMCHO-BiIHOBHOTO TIOTEHLIiITY.

TakuMm unHOM, peakuis Xina, B sKiil XJIOpOIIACTH PO3KIAAAI0Th
BOJy Ta BiJTHOBJIOIOTh OyJIb-sIKi OKUCHHKH, JIOJaHi 330BHi, € HAUTIPO-
CTIIIIOO MOJICIUTIO TIEPBUHHHUX MPOLIECiB (POTOCHHTESY.

BigHocHo criekTpa nii, 4yTauBOCTI A0 cneunidHuX iHribiTopiB,
pizHuX (iznyHMX i XimMiuHUX (pakTOpiB peakuis Xijana AOCUTH MOMIi-
OHa Ha IpUPOJHI pouecu GoTocUHTE3y B IioMy. Tomy ii yacto BU-
KOPHCTOBYIOTh SIK (Pi310JIOTiYHY XapaKTePUCTUKY CTaHy POCIHH.

Jnist BU3HaYeHHS MIBUAKOCTI peakuii Xiia BUKOPHCTOBYIOTh TO-
nsiporpadiyHUN METON, SIKUH 1a€ MOKIIMBICTh PEECTPYBATH KUIBKICTh
BUUICHOTO KHCHIO, CIEKTPO(POTOMETPUYHUN METOJ BH3HAUEHHS
IIBUIKOCTI BIJIHOBIICHHS aKIIENITOPIB EIEKTPOHIB.

Busnauenns (oToxiMi4HOT aKTUBHOCTI XJIOPOIUIACTIB (HE3aJex-
HO BiJl METO/1y) BKJIFOYAE TaKi CTaIii:

® BUJIUIGHHS XJIOPOILIACTIB;

® IPOBE/ICHHS PeaKilii;

® BU3HAYCHHs BMICTY XJIOpOo(ily B CycreH3ii XJI0poIIacTis;

® PO3paxyHOK (pOTOXIMIYHOI AKTUBHOCTI.

BusHaueHHs akTHBHOCTI peakuii Xijuia XJI0poIacTiB IPYHTY€ETh-
Csl Ha PI3HULI CIIEKTPIB MOIIMHAHHA OKMCHOI Ta BiIHOBHOT opM ak-
LENTOopa eNeKTPOHiB. BiTHOBHY aKTUBHICTB XJIOPOILIACTIB OLIHIOIOTh
CHEKTPO(OTOMETPUYHO 3a PI3HUILIEIO ONTUYHOI T'YCTHHH OCBITICHUX
1 TeMHOBHX P00 3a MeBHOT NOBKWHU XBWiIi. [IIBUAKICTh peakiii 3mi-
HIOIOTh YHECEHHSM B peakUiiHy cymim (ocdar-akuenTopHoi cucre-
mu (AJ1®) abo po3’ennysada (NH,CI).

Meta podoru. [lochiauTu MOXIMBICT BIATBOPEHHS 130J1b0-
BaHMMH XJIOPOIUIACTAMHU HEPBUHHUX (POTOXIMIUHHX peakiiii, BU3Ha-
YHUTH 32 PI3HUX YMOB EKCIIEPUMEHTY IIBUAKICTH MOTOKY €JIEKTPOHIB
B €JIEKTPOH—TPAHCIIOPTHOMY JIAHLIOTY (POTOCHMHTE3Y 3a LIBHIKICTIO
BiHOBIEHHs (epunianiny kaiito — K Fe(CN),. [lepexonarucs B 3a-
JIEKHOCT] MOYaTKOBUX (POTOCHHTETHYHMX peakuiil Bif akTopiB Ha-
BKOJIMIITHBOTO CEPEIOBHILA, 30KpeMa TEMIIEPAaTyPH Ta OCBITIACHHS.
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Marepiaju, peakTuBu, o0JagHaHHs. JlucTkn abo mMpPOpOCTKU
POCTIHH i3 TIOPiBHSHO BUCOKOIO aKTHBHICTIO peakuii Ximia (ropoxy,
LIMKAHATY, TPaJAeCKaHLil, KalycTH, KYKypyI3H); CEpelOBHILIE BHIi-
nenns (0,3 M NaCl y 0,6 M docharaomy Oydepi, pH 6,9); 0,1 M
MgCl,; 7,5 MM K Fe(CN),; 30 MM AJI® pH 7,8; 20 %-uit po3ann
Tpuxnopourosoi kucinoru (TXO); 1 M CH,COONa; 100 %o-uit Ta 80
%-uii pO3YMHHU alleTOHY; HOPLEISIHOBI CTYNKH 3 TOBKaYMKaMH, LICH-
TpudyxHi npoOipKH, MipHI HMIIHAPH MICTKIiCTIO 25 1 50 M1, MipHa
npobipka micTkicTio 10 Mi1, KoHIYHA TPobipka MicTkicTio 10 Mi1, mpo-
Oipku, KOHIYHI KOJIOM MicTKicTio 10+20 M1, mineTku 00 emoM 1, 2,
51 10 M, ckiisHi Jitiku, kon6a byH3eHa 3i ckissHUM imeTrpom Ne 3,
CKJISIHI MTANWYKH, TEMHA OaHKa, JiJl, manepoBi GiIbTpH, TeIOHOBUHA
TOMOTEHI3aTop, MOJOTHO, eHTpU(yra, HEHTPUPYKHI Baru, EHTPU-
¢yxHi npobipku, TexHiuHi Barn, ®PEK abo cnekrpodoromerp, Kio-
BETH.

Xinx po6orn.

Bunisiennsi xjopomsacTis.

XITOpOIUTACTH BUAUISIOTH Y BOMHOMY CEPEIOBHII METoI0M nude-
peHItiaasHOTO eHTpudyTyBaHHA. Bel potieAypu BUAUICHHS XJIOPO-
IJIACTIB IIPOBOMSTH HA X001 3a Temmeparypu 0+4 °C.

BuroroBiieHHs1 rOMOTeHATY.

1. HaBaxkky mucTKiB (2 T') TOIEpeIHRO MTOMICTHTH Yy TIOJTI€THIICHO-
BHI IMaKkeT ab0 y BOJIOTHHA (DITETPpYyBaIbHUH HArIip i OXOJIOAUTH BIPO-
moBx 10+15 xB. y X0IOAMIBHAKY 200 CTYIII Ha JHOAY, TOAPIOHUTH
HOXHIISIMH.

2. PocnuaAMIA MaTepiall po3TEPTH Y OPIEISTHOBIH CTYTII Ha JTHO-
ny 1+2 xB. 3 15 MuT cepenoBuIa BUIAIICHHS.

Tpumimxa. ¥ pazi sminu 06’ekma docnioxcerns niobuparoms 8io-
nogione cepedosuwye 0 8udinents xioponiacmis. Moociusi eapi-
anmu cepedosuna GUOLTeHHs XI0PONIACmia:

® 0,3 MNaCl y 0,06 M ¢pocchamnomy 6yghepi, pH 8,04;

e 0,4 M caxaposa ma 0,01 M NaCl y 0,06 M ¢hocchamnomy 6yghe-
pi, pH 6,9;

e 0,4 M caxaposa ma 0,01 M NaCl y 0,06 M ¢phocchamnomy 6yghe-
pi, pH 8,04.

3. OnmepkaHuii TOMOTEHAT BiA(iIETpyBaTH KPi3h MOJOTHO y TIO-
PIIEISTHOBY YAIlIKy Ta IEPEHECTH B EHTPUDYKHY TIPOOIpKy.
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Onep:xanHs cycneHsii xsioponiactiB MmeToaoM audepeHuiaib-
HOT0 LIeHTpU(dyryBanHs.

1. ®inbrpar y neHTpudYKHiH npoOipii 3piBHOBAKUTH BOIOIO 3
THIIOIO HEHTPHU]YKHOIO TPOOIPKOIO.

2. Po3uunu neHTpudyrysaru ymnponorx 5 xs. 3a 800 00./xB. Ocap,
SIKMIA MICTUTH 3aJJMIIKU TKAaHWH, S1pa, 3pyHHOBaHI KIITHHHI CTIHKA
Ta iHII QparMeHTH KIITHH BiJKUAAIOTb.

3. CynepHaTaHT UEHTPU(YTyBaTH MMOBTOPHO BIIponoBxk 10 XB. 3a
3000 06./xB.

4. OpnepxaHuii ocax (MICTHTh XJIOPOIIACTH) TOMOTEHi3yBaTH
CKJISTHOFO TTAJIMYKOIO Y 5 MJI CepelOBHIIA BUIUICHHS B IEHTPU(YKHIH
mpoOipIi AJIst MPOMHUBAHHS XJIOPOILIACTIB.

5. IIpoBectu Tpete neHTpUdyryBanHs Bupogosx 10 xs. 3a 3000
00./XB.

6. CymepHaraHT BIIKHHYTH, a 0caJl TiepeMiliari 3 2+3 M cepel-
OBHIIIA BHUJICHHS Ta IMEPSHECTH B TOMOTCHI3aTop, rOMOTeHI3yBaTH
710 OfIep>KaHHs OAHOPIAHOT CYyMillli, @ TOTIM MOMICTHTH Y MipHUHN LU~
JHHP.

7. llenTpudyxHy npoOipKy Ta TOMOI'€HI3aTOp CHOJIOCHYTH HEBE-
JUKUMH TIOPLISIMHU CEPEAOBUILA BHICHHS AJIsl IOBHOTO NEpEeHECeH-
Hs XJIOPOILJIACTIB Y IIAIIHJP.

Hpumimxa. Kinyesuii 06’em cycnensii y yuninopi — 12+15 mn.
Cycnensiro xnoponiacmis 30epieaioms Ha 1600y 8 MEeMPSEI.

IIpoBenenHs peaxkuii Xiia B pi3HUX yMOBax eKclepUMeEH-
Jocnia npoBoaiTh y KOHIYHHUX KOI0ax HeBEIUKOro o6’ emy. [Ipu-
KJ1aJl MOXKJIMBOI CXEMU OJHOTIO 13 JOCIIAIB TAKUIA:

Homep xoibu Bapiast
1 CBiTJIo"-i- AJl®
% TeMpSI_Bz'l’ I AJl®
g CBiTJ;O :AI[qD
g TeMp;I_Ba : AJl®
] _n_

[IpucyTtHicTh a0 BimcyTHICTh AJ[® MoO3HAYEHO BiIITOBITHO 3HA-
Kamu + abo —.
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1. Y xoxHy K010y HaNUTH peakuiiHy cymimr. CKiaau peakiifHux

cyMileil HaBesieHO B Tabmiui 3.4.

Tabnuya 3.4. Cknaa peakuiliHux cymimneii aJs pisHux
BapiaHTIB qocaixy

CKIIaoBi 9aCTWHU peakIiitHol

cymimi
CepenoBuie BUIIICHHS
MgCl,
K, Fe(CN),
AIlD
XJoporiacTu

BapianT Ha onHy K0JOy, MII
+ AP - Al®
2,7 2,85
0,15 0,15
1,0 1,0
0,15 -
1,0 1,0

Tpumimxa. Cymapnuii 06’ em peakyiunoi cymiwi 5 mi.

2. «TemMHOBI» BapiaHTH IIOMICTUTH Y TEMPSIBY, a «CBITIIOBI» 1HKY-
OyBaTH Ha CBITJIi BIPOJOBX 5 XB. Ha CIICMialbHIA YCTAHOBII (pHC.

3.5).

3. Ilicms BUMKHEHHS CBITIa B
CBITJIOBI ITpoOH BiApazy momatu 1 mu
TXO ra 2 mn CH,COONa, notim Ti
cami peakTHBH JOJHTH 1 B KTEMHOBI»
BapiaHTH.

4. Tlpobu BimdiMETpyBaTH KPi3h
TIONIBiiHI marepoBi GiabTPH.

5. BuzHauuTH ONTHUYHY TYCTHU-
Hy omep)kKaHuX (QiIbTpaTiB Ha CIEK-
Tpodoromerpi 3a 420 HM. B sKOCTI
KOHTPOJIFO BHKOPHCTOBYETHCS JTHC-
THUJIHOBaHA BOJIA.

BuszHaueHHs xJjopoginy B cyc-
neH3ii XJIOporIacTiB.

1. ¥ wmipHy mpobipky BHecTH 1
MJI cycrensii, 1 MJI JUCTHILOBAHOT
BOJIH.

2. Jloectn 00’eM cyMiti B mpo-
6ipui 1o 10 ma 100 %-uM po3unHOM
aIleToHY.
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1

Puc. 3.5. YcranoBka qiis Bu-
3HaYeHHs (POTOCHHTETIIHOTO
dotodochopunyBanHs:

1 - moTop;

2 - 06epTOBMIT JUCK i3 KOMOams;
3 — KpuCTanisaTop 3 BOOI;

4 — mTATUB;

5 —3aXMCHMIT KOXKYX JUL JIaMIIN;
6 — nammna posxapioBaHus (500
Br);

7 — TEpMOMETP

3. Po3zunH noOpe mepemimary i BiadiibTpyBaT y KOHIUHY MpO-
OipKy Kpi3b ckistHUNA GinbTp Ne 2 ab6o Ne 3.

4. BU3Ha4UTH ONTUYHY TYCTHHY PO3YMHY Ha CIIEKTPO(OTOMETPi
3a 652 HM.

Ipumimka. B axocmi xkoumponio euxopucmogyemuvcsa 80 %-uil
posuun ayemony. Bumipioeary onmuuny 2ycmuny posuuny D, eéu-
KOpUCmogy1oms 018 PO3PAXYHKY MIchy XJI0po@iny 8 cycnensii Xio-
ponnacmie. YV cycnensii xnoponnacmis (00’emom 1 mn) micmumocs
0,29 D, me xnopoginy (pospaxynok xoegiyienma 0,29 odepoicyroms
eKCNepUMeHmManbHo).

5. AxtuBHicTh nepenocy enekrpoHiB B ETJI ¢orocunresy Bupa-
sutn y mikpomoinsax K Fe(CN), /(mr xnopodiny-rom).

6. OGuucnut (OTOXIMIYHY aKTHUBHICTH XjopormiacTiB (@A) 3a
¢dhopmyroro:

):60-8

(D420 memp. - D420 csimro.

1,04-50,29-D,,
7. OpepxaHi pe3yabTaTy 3anucary y tabnuio 3.5.

DA =

Tabnuys3.5. BusHayeHHs1 akTUBHOCTI peakuii Xiia
y XJIopoIiacTax

OnTnuna AKTHUBHICTD peakii
Homep | Bapiant | rycruna D "D Xinna, MKMOJTh
Konbu | mocminy | dinerparis 420 rewp. 420 coir K,Fe(CN) /(mr
D, xyopodimy-rox.)

KoHTpoJIbHi 3an1MTAHHA Ta 3aBIAHHS

1. Y womy cyTh peakii Ximna?

2. Ha3BiTh eNeKTpOKiHeTH4Hi BIACTHBOCTI 130JbOBaHUX XJIOPO-
ILIaCTiB.

3. SIki 060B’s13K0B1 cTaAil BKIIIOYAIOTh Pi3HI METOAW BU3HAYCHHS
(hOTOXIMIYHOT aKTHBHOCTI XJIOPOILIACTiB?

4. SIxi criomyKu BUKOHYIOTH (DYHKIIIFO aKIIETITOPIB €JIEKTPOHIB Y
peaxuii Ximma?

5. SIxi BimHOBINEH] CIONMYKH (POPMYIOTHCS HA MEPIINX eTarax ¢o-
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TOCHHTE3Y MiJ 4ac MePeHOCY eHeprii CBiT/Ia B eIEKTPOHO-TPAHCIOPT-
HOMY JIaHI[t031 POTOCUHTE3Y?

6. Lo sBnsie coboro (oTomi3 BOIM 1 K BiH BiOyBa€eThCs?

7. UuM MOACHUTU 3HWKEHHA (POTOXIMIYHOT aKTUBHOCTI XJIOPO-
IUTACTIB 3a MiABHLICHOI TemMmepaTypu?

8. Sk BimOyBaeThCs LMKIIIUHE Ta HeUUKIiuHE (QoTodochopuy-
BaHH#? Ske 3HAUEHHS WX MPOLECIB Y POTOCUHTE3I?

PoGora 37. BUBHAUEHHSI MILITHOCTI 3B’SI3KY
XJOPO®LITY 3 BLIOK-JIINIJIHUM KOMILTEKCOM
(XBJIK) 3A M.M. OKYHLIOBUM

Xopodia Ta iHII MrMEeHTH XJIOPOIUIACTIB 3B’ sA3aHi 3 JIINOMpOoTe-
iTHUM KOMILIEKcoM MeMOpaH. Bizomo, 10 HemoNspHI PO3YHHHHUKH
(GensuH, netponeiHni edip i rekcaH) He BUAAISIOTH XJI0podin i3 6i-
JIOK-TIMIITHAX KOMIUICKCIB, aji¢ HaBiTh HE3HAYHI JOMIIIKH TOJISPHUX
PO3YMHHUKIB O HENOIAPHHUX, HAPUKIIA CIUPTY A0 HETPOIEHHOrOo
edipy, IpU3BOIATH A0 YAaCTKOBOro BUaajieHHs xyopodiny. [loBHoro
BUAJICHHS xnopO(biny 3 KOMIUIEKCiB MOYKHA TOCATHYTH JIUILE 32 JIBO-
KparHoi KOHueHTpauu CIHPTY B IETpOIeHOMY edipi.

[Ticnsa nenarypauii npupognoro XBJIK (Bucokoro Temmeparyporo,
YABTPa3BYyKOM, YIbTpagioneToBUM OMPOMIHEHHSIM) XJIOpOogin yact-
KOBO EKCTParyeThcs i HENOMAPHUM po3YMHHUKaMU. Lle BinOyBaeThCs
BHACITIZIOK IOPYILIEHHS 3B’ 513Ky XJIopo(diny 3 OiikaMu Ta po3YMHEHHI
MirMEHTY B JIIMAHINA YaCTHHI KOMILUIEKCY, SKHH €KCTparyeThcs Hemo-
JSIPHUMU PO3YMHHUKAMH. TakKMM YMHOM, 3a KUIBKICTIO XJIOpo(imy,
IO EKCTPAryeThesl HEMOISIPHUMHU PO3UMHHUKAME, MOKHA BU3HAYUTH
MilHIcTh 3B’ 513Ky Xxiopodiny 3 XBJIK. He3nauHi goMimKky Hemossp-
HOTO PO3YMHHUKA, HANPUKJIAJ CIUPTY, A0 MOJSPHOTO 301NBLIYIOTH
KUIBKICTh €KCTparoBaHoro xyuopodiny. 3i 30UIbIIEHHAM KOHIIEHTpA-
Uii COUpTy B METposieiHOMY egipi KUIBKICTh €KCTParoBaHoro XJo-
podiny 30inbLryeThesi. XapakTep KpUBUX €KCTparyBaHHS XJopodi-
Jqy CYMIIILIIO HOMAPHHUX 1 HEMOJIIPHUX PO3YMHHUKIB BKa3ye, IO B
MeMmOpaHax MoxinBe icHyBaHHs pizHuX popm XBJIK. 3 oganx dpopm
(cnabko3B’s3aHUX) XJIOPO(]INT BHIYYarOTh MEHLIIMMHU KOHIIEHTpALlis-
MU CITUPTY Y IETposIeHHOMY edipi, 3 IHIIHUX — OLIBII MIITHO 3B I3aHUX
XJI0po(ia eKCTParyloTh OUIbII BUCOKMMHU KOHLEHTPALiSIMH CITUPTY.
3a cryneHeM exctparyBaHHs xjopodiny 0,4 %-1uM po3uHHOM CIHPTY
B neTpoJjeitHoMy edipi a0o OeH3uH1 pOOISATH BUCHOBOK PO KUTBKICTh
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CJT1a0KO3B’I3aHUX KOMIUIEKCIB, a 3a CTyneHeM excrparyBaHHs 0,8 %-
UM PO3YHMHOM - TIPO KUIBKIiCTh MIIHO 3B’ s13aHUX KOMILIeKciB. [1Jis 3He-
BOJHEHHS TKAHUH BUKOPUCTOBYIOTH CYNb(haT HaTpito.

Meta podoru. ocnigutu nabijabHICTh 3B’ 3Ky Xjaopodiny 3 Ji-
MOMPOTEITHUM KOMIUIEKCOM IIACTU/ i BIJIMB Ha HHOTO YMOB HaBKO-
JUIIHBOTO CEPEAOBHILA.

Marepianau, peakTuBH, 00JaHAHHSA. JIUCTKY poCiUH; cyabdar
HaTpito OE3BOJHUMN, BYIJICKUCIIUN MarHii, OCH3WH, CTHJIOBHIA CITHPT;
MOPILETISTHOBI CTYIKH 3 TOBKaYMKaMH, MipHi Tpo0Oipku, ¢pinstpu Lot-
Ta Ne3, Baru, BakyymHi Hacocu, DEK.

Xix podoru.

1. I3 cepeanpoi mpobu JOCTIIKYBAaHOTO MaTepially Uil aHalizy
B3SITU YOTHPH HaBaxk 1o 0,2 T, MOMICTUTH B CTYIIKH, JONATH IO
0,4 r 6e3BonHOTO cynabdary Harpiro Ta 0,05 T ByIJIEKHCIOr0 MarHio.
[Ipobu po3TepTr 10 MOBHOTO BUCYLIYyBaHHS.

2. o nepoi HaBaxku noAati 10 mi1 6eH3uHY (TemIeparypa Ku-
nigas 40+100°C), mwo mictuts 0,2 % eTunoBoro cnupty; apyroi — 10
M1 OeH3uHy, o MictuTh 0,4 % eTHI0BOTO CUPTY; TpeThoi — 10 M
Oen3uny, mo mictuth 0,8 % etunoBoro cnupty; yeTBeproi — 10 M
OeH3uHY, 110 MicTUTh 1,2 % eTnaoBoro CTIUPTY. 3HOBY PO3TEPTH.

3. BMicT cTymok mepeHecTd Ha CKISHI q)lnLTpH orTa, po3un-
HU BiA(IIBTpYBaTH, a 3aJIMIIKA IPOMUTH BiATOBIIHUMH PO3YHHAMH
(mopuisimMu 1o 3 Mut), IIOpa3y BiICMOKTYIOUH IPOMUBHY PiZIHY, TOKH
He onepxumMo 10 mit inbrpary.

4. BuMmipatu onTHYHY TYCTHHY OAEp)KaHUX po3uuHiB 3a 640+660
oM Ha OEK (ToBumHA KtoBeTH 10 MM).

5. OOYHCINTH KUIBKICTh BUBUIBHEHOTO XJI0pOdiy 3a GOpMyIIor:

M=C-4,

ne M — KinbKicTh XJIOpo(iy, eKCTparoBaHoro 3 JaHOl HaBaXKKH,
MKT; C — KOHLIEHTpALisl XJ0podiny B JOCTIIKYBaHOMY PO34YHHi, MKT/
MII (32 KaniOopyBanbHUM rpadikom); A — 00’ eM JOCTIHKYBaHOTO PO3-
YHHY XJIOpO(DiTy, MII.

6. Ins oxeprkaHHA HEPO3YHMHEHOTO XJI0pO(diy, IO 3aJHILINBCS Ha
¢inbTpi, nogatu 10 Ma 90 %-ro eTUIOBOTrO CIUPTY

IIpumimka. Cnupm 0ooasamu He@enuKuUMU NOPYIAMU OO0 NOBHO2O0
eKCmpazy6aHHs nieMeHmy.
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7. 00’ eM eKCTpaKTy 10BECTH CIUpPTOM A0 10 M1 1 BUMipATH ONTHY-
Hy T'YCTUHY po3uMHy 3a 640660 um Ha DEK.

8. OOUHCINTH KiNBbKICTh HEEKCTPAroBaHOTO XJIOPOdiy (MKT).

9. O6uncnut MinHicts XBJIK y Xomi ekcTparyBaHHS pi3HUMH
CyMIIlIaMH PO3YMHHUKIB 32 OPMYJIIOH0:

X100
V=——
M+X’

ne V — minaicts 3B’ s13ky XBJIK BiqHOCHO cyMmillel po3unHHUKIB
(% meexcTparoBaHoro xiopodiny); M — KUTBKICTh XI0po(idy, eKc-
TParoBaHOTO CYMIMIIIIO TMOJIIPHOTO Ta HEMOJSIPHOTO PO3YMHHHKIB,
MKT; X — KUTBKICTB XJTOpO(iTy, IO 3aTHMIIHUBCS MIiCIII €KCTparyBaHHS
CYMIIIIIITO PO3YNHHUKIB, MKT.

Hpumimxa. /[na nobyodosu xaniopysanvHo2o epaghiky HeobXioHO
mamu kpucmaniynuii xnopogin. Ilpenapamuene udinenus maxkozo
xnopoghiny HatiOoemanvHiule ONUCAHO Y MemMOOUYHOMY KepieHUYmsi
(Canoorcnuxos /].H1., 1964). Kanibpysanvnuti epaghix 6yoyroms 3a 00-
NnoM0o2010 cepii po3uUHi8, KOHYeHmpayii AKUX UMIpIOIOMb HA CHeK-
mpogomomempi. 3a siocymHocmi Kpucmaniuno2o xaopoginy euxo-
pucmogyroms pozuut I empi, npueomy8anusa AKo2o 0emanbHO Onuca-
HO Yy MemoouyHomy kepigHuymsi (Mycienko M .M., I[lapwuxosa T.B.,
Cnaenuti 11.C., 2001).

Cmyoenmu pi3Hux nio2pyn GUKOHYIOMb Maki eapianmu 0o0cCai-
018 MONOOI IUCMKU PIZHUX POCTU; CMAPIIOYi TUCIMKU, NPOMOPOJICEH]
AUCMKU ReNapeoHil abo NPOPOCMKIE 31aKi8;, HENPOMOPOIICEHT TUCKU
YUX CamMux pocauH mouo.

10. Pe3ynbrary mOCTiIiB 3aMMcaTy y TaOIUIIIO.

11. 3poOuTH BHCHOBKHM IIOJO 3aJI€KHOCTI JOCIIIKYyBaHOTO IIO-
Ka3HHKA y PI3HUX BapiaHTax JOCIIITy.

KOHTpOJ’ILHi 3alIMTAaHHA Ta 3aBJaHHSA

1. [Ilo po3ymitOTh MiA MIIHICTIO 3B’S3KY XJIOPOQ1I—01I0K—Iimig-
HOTO KOMIIICKCY?

2. SIx came BUMIpIOIOTH MIMHICTB 3B 13Ky XBJIK?

3. Ha3BiTh MOJSAPHI Ta HETIOMSAPHI POSUNHHUKH.

4. Komu mimaicts XBJIK BHma: 3a OUIBIIOTO UM MEHIIIOTO BHITY-
YEeHHS XJIOpodiny?

5. YoMy BOCEHH JINCTKU POCIHH KOBTIIOTH?
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6. SIk 3MIHIOETBCS MILIHICTB 3B’A3KY XJIOPOQiTiB B XJIOpOIiacTax
PI3HUX POCIHH, IO 3pOCTAIN B Pi3HUX YMOBax?

Podora 38. BUBHAYEHHA MILTHOCTI
XJOPOPLI-TINO-NPOTEITHOI'O KOMIVIEKCY
METOAOM O.I. CYAbIHOI i ML.I. TOJIOJ

HaiiBaxnBiIIo yMOBOIO KUTBKICHOrO BU3HAUEHHS MITMEHTIB €
MOBHE €KCTparyBaHHs X i3 pOCIMHHHUX TKaHWH. [lirMeHTH MOXYTb
OyTH eKcTparoBaHi sIK 31 CBIXKOTO, TaK 1 ikcoBaHoro Marepiaiy. Bu-
0ip eKCTparyro4Yux peuoBHH 31i1HCHIOIOTH 3 BpaxyBaHHIM PO3UMHHOC-
Ti NIrMEHTIB i MOXXJIMBOCTI IXHBOTO BUAAJICHHS IIEBHUM PO3UYHMHHU-
KOM 13 MIrMEHT-JIIONPOTEIAHOTO KOMILJIEKCY.

3anexHo BiJ XiMiuHOi OyOBU pO3PI3HAIOTh POSUUHHUKHU HOMAPHI
(aueton, cnupTh) 1 Henonapui (netponeinuii edip, OCH3MUH, TeKCaH
tomo). CTymiHb MOJSPHOCTI PO3YMHHUKA BU3HAYAETHCS AUMIOIBHUM
MOMEHTOM #oro Monekynu B oguHulsx [ebdas (/).

Xnopodinu 1 KapOTUHOIAM — B OCHOBHOMY JIMOQiIbHI Criomy-
KH, AKi 100pe PO3UMHSIOTHECS B YCiX PO3UYMHHUKAX JIMiAIB (CIUPT,
aleToH, cipyanuii edip, 6eH3uH, nerponeiinuii edip). Ilpore mosua
eKCTPAaKIisi MIrMEHTIB i3 POCIMHHOTO Marepiany JOCATaeThCs JIHLIe
32 YMOBHM BHKOPHCTaHHs TMOJSIPHUX OPraHiYHMUX PO3YMHHHKIB abo
CyMillli MOJSIpHUX 1 HenoysipHUX. [loNsApHi opraHiuHi PO3YMHHUKH,
CIPUYMHIOIOYM JeHaTypauito Oinka i pyHHYIOUM 3B’S30K MIrMEHTIB
3 JNONPOTEIAHUM KOMIUIEKCOM, 3a0€3euyI0Th MBUAKY EKCTPAKIIiIo
BCiX MirMeHTiB. YKMCTi HEMOMISPHI PO3YMHHUKY HE TOPYIIYIOTh 3B S
30K MIrMEHTIB i3 OikoM, TOMy OEH3MH Ta iHIII HEMOJSpPHI PiluHH
EKCTParytoTh Y HOpMaJIbHUX YMOBAX TiJIbKH KapOTHUH, YACTHHY KCAH-
TOQLTIB 1 Ay*ke He3HaUHY KUIBKICTh (1+5 %) xstopodimis.

BusHaueHHs MIOHOCTI 3B’A3KYy XJOPOdi—OiIKOBO—JIiMiTHOTO
kommuiekcy 3a merogoMm O.I. Cynwinoi 1 M.I. T'onon Bu3HayaroTh 3a
KUIBKICTIO XJI0pO(iTy, EKCTparoBaHoro OEH3MHOM CTOCOBHO HOTO 3a-
rajgbHOI KITBKOCTI, III0 €KCTPAary€eThes alleTOHOM ab0 CIIUPTOM.

Meta po6otu. Jocnigutu MilHICTh 3B’ S3Ky XJIOpO(Dia—0iTKoBO—
JIMITHOTO KOMIUIEKCY 3a KITBKICTIO XJI0podily Yy BUIIUX POCIHH 32
il pi3HUX CTpecOBUX (aKTOPIiB.

Marepiaju, peakTuBH, 00JagHaHHsA. JIMCTKM KIMHAaTHUX poc-
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JIMH; ALETOH, eTUIIoBKH crupr, Oensun, CaCO, abo MgCO,, NH,OH,
Na SO,; nopuensHoBi CTyNKH 3 ToBKadnkamu, Qpinetp [llorTa, Konba
ByHsena, mipHi mpo0ipku, Bard, BAKYyMHHI 9d BOJOCTPYMEHEBHIMA
Hacocu, ®EK, kroBeTH.

Xix po6oTn.

1. HaBaxxKy JIMCTKIB Macoto 1 T po3TepTH y CTYIIIi, eKCTparyBaTH
MIrMEHTH alleTOHOM YU CIIHPTOM.

Hpumimxa. I1i0 yac posmupanns pociunHo20 mamepiany 3 pos-
YUHHUKOM 1e00XiOHo dooasamu nesnauny Kinekicmo CaCO,, MgCO,
abo 1 M posuuny NH ,OH ons 3anobicannus geogpimunizayii niemen-
mie.

2. [H11y HaBaXKKy JIMCTKIB Macoro 1 I pO3TepTH y CTYIIII 3 He3HA-
gnoto KinbkicTio CaCO,, MgCO, a6o 1 M pozunny NH, OH Ta 6e3-
BoaHOTO Na,SO, 110 OBHOTO BUCYIITYBAHHS, 10ATH 45 MIl OEH3UHY,
3HOBY pO3TepTH (MPUOIHU3HO 5 XB.), BiADINBTpYyBaTH Kpi3h CKISHUI
nopuctuii GinbTp y konly ByH3ena 6e3 nmepeneceHHs po3TepToro Ma-
Tepiany Ha QUIBTP.

3. 3aJIMIIOK y CTYMIIi 3HOBY 3aJIUTH OCH3MHOM (4+5 MIT), pO3TepTH
i mpodinerpyBaty. [loBTOpUTH 3a3HaueHi il NBIYi-TpUYi.

Hpumimka. Posmupamu pociunnuii mamepian i ¢irempysamu
cnio He Oinvuie 20 xa.

4. Bumipsatu 06’€MH OTPUMaHUX alleTOHOBOI 1 OEH3MHOBOI BUTSI-
HKOK.

5. Excrpaktu konopumerpyBaru Ha @EK 3a wepBoHOro citio-
¢inbTpa.

6. O6uucnuTH BMICT XJI0podisiB (y MI/T Macu CHpPOi pEUOBHHU)
POCIIMHHOTO Marepiany 3a hopMviio:

_ E-kV
1000-d-p’

ne E — nokazauk OEK; x — xoedimieHT cymu xjaopodinis, mo J10-
piBHIOE 72,5; V' — 00’€M €KCTPaKTy 3 HaBaXKKH, MII;, d — JliaMeTp KO-
BETH, CM; p — HABAXKa, L.

Hpumimxa. I[Ipo miynicmo 36 513Ky x10poiny 3 ainonpomeioHum
KOMNAEKCOM NIACMUO podisims 6UCHOBOK HA OCHOGI eTUYUHU CRiG-
BIOHOULEHHSL KITLbKOCHI XJI0POQINy, eKcmpazosanoeo OeH3uHoM, 00
KiTbKOCMI X10POQINy, eKCmpazo8ano20 ayemoHoM, SIKY SUPANCAIOMb
v siocomxax. Yum menwuil 8i0comox, mum Oinbula MiyHicmb XJ10po-
Qin—ninonpomeioHo20 KOMNIEKCY.
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Yeaca! Bcro niozomoeuy pobomy 3 niemenmamu oaxicano npo-
600umu 6 3amemMHeHoOMy NPUMILIEHHI HaA X0N00i.

Cmyoeumu nidepyn 6UKOHYOMb HACMYNHI éapianmu 00Cnioie:
MONOOI TUCKU, CMAPIIOYi TUCMKU; NPOMOPOICEHT TUCTNKU NeNapeo-
HiI ab0 31aKi6, HeNnPOMOPOIICEH] TUCTNKU YUX CAMUX POCTUH.

7. Onep:kaHi pe3ylbTaTd 3aucatd y TaOlIuiio, IoNnepenIHbo 00-
POOHBIIN iX CTATUCTHYHO.

8. 3po0uTH BUCHOBKH IIONO OAEP)KAHUX PE3YJBTaTIB i 1abiabHOC-
Ti OCIIIKYBaHOTO IMOKa3HUKA y PI3HUX BapiaHTax JOCIHIIB.

KoHTpoabHi 3annTaHHA Ta 3aBIAHHA

1. SIki icCHYIOTB TPYIIH OpraHiYHUX PO3YMHHUKIB MIrMEHTIB ?

2. IosAcHITh, YMM 3yMOBJIEHA CTYIIiHb HOJSIPHOCTI OpraHiyHHX
PO3UMHHHUKIB.

3. BukopucTaHHs SIKMX OPTaHIYHUX PO3UMHHHKIB 3a0e3meuye mo-
BHE BHJAJICHHS MIITMEHTIB i3 POCIIMHHOTO Marepiany?

4. TloscHiTb, B SIKOMY cTaHi epeOyBalOTh MIrMEHTH B TIACTUAAX
POCIIHUH.

5. SIk eKcTparyloTh MirMEHTH 3 JIMCTKIB 1 3 MIKPOCKOMIYHHX Op-
raHi3MiB, IO MICTATH XJIopodinun?

6. SIk mocWIIOOTH PYHHYBaHHS KJIITHH AJIsI €KCTpakUii Xjaopodi-
JIiB Ta iHIIMX HIrMEHTiB?

7. IIpoBeniTh MOPIBHSIBHUI aHAII3 METO/IB BU3HAUYEHHS MIIIHOC-
1i XBJIK 32 M.M. OkynnoBum ta O.I. Cynsinoro, M.1. Tonon.

Pobora 39. BUAIJIEHHSA TA BUSHAYEHHS KIJIBKOCTI
HNPOTOXJIOPO®LIIAY 3A JOITOMOI'O1O INOJAPHUX
I HEITOJIAPHUX PO3YNHHUKIB

[Tyn monepenHukiB xJIOpodisiB ABISE TOCUTH CKJIaIHYy reTepo-
TeHHY CTPYKTYpY, CKJIaJ€Hy 3 MOHOBIHIJI- 1 IWBIHUIMOXiAHUX M1pO-
moxnopoghinioy i npomoxnopoghiny, siKi 'y pa3i OCBITIICHHS BiJHOB-
JIIOIOTBCSI 10 BiMOBITHUX MOHO- 1 AMBiHUIGOPM Xiopodimigy Ta
xsopodiny. Ilin yac nocnimkeHHs npoueciB 6GiocuHTe3y XJI0podiniB
BXJIUBUM IOKa3HUKOM € BHUBYEHHS YMICTy B JIUCTKax IMPOTOXJO-
podinmizy — 6e3ditonsHoi popmu mirmenty. [Iporoxnopodinin, a B
JesIKUX BUTaKax Horo erepudikoBaHa Gopma — IpoToxsiopodin €
Oe3mocepeHiM nonepeaHuKkoM xiopodiny. [Iporoxmopodinin cun-
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TE3y€ThCS B Pe3yNbTaTi cepii pepMeHTaTUBHUX PEakiiii B TEMpsBi,
a Ha CBITJI BIJTHOBIIOETHCS A0 XJIopodiniay B pe3ynbTari riapyBaH-
HS TIOABIMHOTO 3B 513Ky MK CbOMHM 1 BOCBMHUM aTOMaMH BYTJIEIIIO
YEeTBEPTOro MipOJBHOTO KiJblls. Peakuist ¢poToBinHOBIEHHS BiaOy-
BaeThea 3a ydacTio ¢epmenty HAJId-nporoxmopodinia—okcuao-
penyKTasu, sika akTHBY€EThCS cBiTIoM. [lepeTBopenHs xmopodimimy
B xJopodin BinOyBaeThes ioro erepudikamieto diroaom ado npu-
€IHAHHSIM TrepaHiirepaniinipogocdary A0 MaKpOLMKIY MOJii30-
npenoinHoi crpykrypu (C,)) 3 yotupMa nojasiiHumMu 3B’ s13KkamMu. B
MOJANILIIOMY BiOyBa€ThCS TiAPyBaHHS TPHOX 13 HUX, B pe3yJbTari
YOro YTBOPIOETHCSA (iTONBHA CTPYKTYpa.

st XapakTepUCTHKH HIrMEHTHOro (DOHIY MONEpPEeIHHKIB BUKO-
PHUCTOBYIOTH METOIU Xpomarorpadii, po3nineHHs QiTonbHUX 1 0e3-
¢iTonbHUX (HOPM MIrMEHTIB 3 BUKOPUCTAHHSM TOJIIPHUX 1 HENOJIAP-
HUX PO3YMHHUKIB, HU3bKOTEMIIEPAaTYpHUIl (UIyopecleHTHHIA aHai3.
BinbicTs mirMeHTiB rpynu NpoTOXJIOpodiniB 1 XJI0poQilniB MalOTh
XapaKTepHi CHEKTPH MOTIUHAHHS Ta (uyopecueHuii. Ane QiToabHi
Ta 6e3QiTonbHi GOPMHU MIrMEHTIB iAeHTH(IKYBaTH CHEKTPAILHO He-
MOXKJIMBO, OCKIJIBKH iXHi CIICKTPH MOTIMHAHHS 1 (IIyopeciieHIii 11eH-
tiuHi. [Ipore BoHM BiAPI3HAIOTHCS 3a MOJIIPHICTIO 1 MOXYTh OyTH
PO3IisIeHi 3a JOMOMOT00 Pi3HUX PO3YMHHUKIB. besdiTonsHi Gpopmu,
TOOTO mpoToXIOpodinia i xmopodinin OB MOISPHI, BOHU MIIHO
YTPUMYIOTBCS aIcCOPOSHTOM 1 y BiAMOBITHUX CUCTEMAaX PO3UNHHHKIB
MEHII PYXJIMBILIi 32 QiTONbHI, HAWMEHII NOMAPHI (OPMHU MIrMEHTIB
(mpotoxiopodin i xmopodin). PitonsHi Gopmu Oinp ninodinbHi
Ta PO3YMHHI B TIeTposieiHOMY edipi, Toxi sk Oe3¢iTonbHI popMu He-
PO3YMHHI y HBOMY, OJJHaK OOpe PO3UMHHI B p030aBIEHHX PO3UMHAX
ayry. Ha Takux BIacTUBOCTSIX 3aCHOBaHi METOAM BUIIIEHHS Ta KiJlb-
KICHOTO BH3HA4Y€HHS OKpeMHUX (OpPM HIrMEHTIB TPylH HMPOTOXJIOPO-
¢iniB 1 xJI0podinis.

Meta po6orn. BusHauuTH KinbKicTh MPOTOXJIOPOQiNiay, BUKO-
PHUCTOBYIOUYH OpPTaHiuHi PO3YMHHUKH Pi3HOI XIMIYHOI IPUPOH.

Marepiaju, peakTuBH, 00JagHaHHA. JIMCTKH KIMHATHUX poc-
man; 0,1 H. Ta 0,02 5. posunn NH,OH, NaCl, aueron, nerponeidnui
edip, cipuanuil edip, TUCTUIbOBaHA BOAA; TEXHIYHI Baru, Qiasrpy-
BaJIbHUI Mamip, MOPLESTHOBI CTYNKH 3 TOBKauukamu, Gpinsrpu Lot-
Ta, MipHi Ipo0Oipku, konbda byHsena, Bakyymuuii Hacoc, pH-metp, 1i-
nunbHi dilikn, EK, cniexkrpodoTtomeTp, KIOBETH.
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Xix po6oru.

JIucTKy KIMHATHUX POCIIMH BUTPUMATH YIPOJOBXK 1+2 1ib B TeM-
PpABI.

Excrpakuis mirMeHTiB.

Yeaca! Ilepwii emanu pobomu nposooumu y 3amemMHeHOMY
npuminienni!

1. HaBaxxky nicTKiB 1+5 T TOMIiCTHTH y eKCUKaTop, 3aikcyBaru ix
raps4oro mapor adbo Boaoro 3a remmeparypu 95 °C BIpoaoBx 2 XB.

2. JIMCTKY MiACyIUTH QiTBTPYBaIbHUAM MarepoM.

3. PocniHHMIT MaTepias epeHecTr y TOPLENSHOBY CTYIIKY, 3MO-
YUTH HE3HAYHOK KitbKicTio 0,1 H. NH,OH mna nefitpanizauii opra-
HIYHUX KHCJIOT Ta JIe3aKkTHBalii xJopodina3u, peTenbHO po3TepTH,
nonasiy 4+5 mi 80 %-ro areToHy.

Yeaca! Hacmynui emanu po6omu npoeooumu 3a ymoe 3euuiaii-
HO20 ocgimieHHA.

4. EKcTpaKIito mirMeHTiB NOBTOpUTH 3+4 pas3u, GiIbTpyloun are-
TOHOBI BUTSDKKH KPi3b CKIISTHHNA QLIBTP.

5. dinsrpatH 3i0patH, T0BeCTH 110 00’ eMy 25 MII.

6. Jlns mepeBeneHHsT NPOTOXJIOPOGiTiTY Y BOZOPO3UMHHY (GOpMY
noxaru 2+3 mi 0,02 1. NH,OH (3 pospaxynky 1 ma NH,OH na 10 mn
BOJTHO—AaI[ETOHOBOTO EKCTPAKTY).

Pozainenns gironbHux i 0e3piToabunx ¢popm mirmeHTiB.

1. st po3aineHHst GiTonbHUX 1 0€3(iTONEHUX MIrMEHTIB OJepiKa-
HY CYMIIIl IEPEHECTH Y TUTHIBHY JIHKY.

2. Nonatu 0,2 mn HacuueHoro po3zunHy NaCl i 5+7 mu serkoro
netpodeiiHoro edipy (tremneparypa xuminas 40+60°C) abo eTtuio-
BOro edipy.

3. BmicT AimuiIbHOI JIIHKK €HEpriifHO CTPYCHTH JIEKiIbKa pasiB.

Hpumimxa. 'V pesynomami npogedenux peaxyiii y nemponetHutl
eip excmpazyromvcs Hino@invHi Gopmu niemenmie — NPOMOXIo-
pogin, xnopogin, wo micmame gimon, a maxoxic KapomuHoiou. Y
JIYHCHIL 600HO—AYEMOHO8II Pazi 3anumaromvcsi 2iopo@pinvhi, bespi-
MONbHI nieMeHmu — npomoxaopoginio, xaropoghiniou a i b.

4. Ilicns po3AiieHHs mapiB, HUKHINA BOTHO—ALIETOHOBUI 1 BepX-
Hill, neTposeliHo—eQipHUii 3i10paTh B OKpeMi KOJIOH.

5. Exctpakuito neTpoiaeHuM epipoM MoBTOpUTH 4+5 pasu 10 1o-
BHOTO BHJTyUYEHHS JIIMO]IIbHUX MIrMEHTIB.

Hpumimka. Hapaszi wacmkoso sumyyaiomvcst npomoxiopoinio
i xnopoghiniou. Bonu sumusaiomscs i3 nemponeiHo-eQipHux eumsi-
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acox 2+3 mn 0,02 n. NH,OH, a 00epaHCanuil ekcmpakm 000arms 00
nepeuUHHOI B0OHO—AYEemOHOBOI BUMAINCKU.

6. Excrpakt nigkuciutu 0,5+1,0 MJI HACHYEHOTO PO3YUHY OIHO-
3amimienoro ¢ocdary Harpiro NaH PO, (abo n1onaBaHHAM JAEKITLKOX
KpHUCTalIMKiB cyxoi comi) g0 pH 4,5+5,0.

Hpumimxa. Ipomoxnopoghinio i xnopoghinio nepexodsamo i3 6000-
PO3YUHHOT coNbo8ol popmu y kucny (sinoni COOH epynu), sxa 6inbu
PO3YUHHA 8 cipuanomy e@ipi.

7. be3ditonpHi mirMeHTH (mpoTtoxiopodinia, xmopodimin), mo
3aJIMIIIINCS Y BOAHO-AIIETOHOBOMY EKCTPAKTi, BUAUIMTH Cip4aHUM
edipom (20 mu Bognoro anerony i 30+40 mi edipy).

Hpumimxa. Iicna 3+4-pazoeoi 06podxu pozuurom cipuanozo egi-
DY 8i00y8aembCsi NPAKMUYHO NOBHE GUOLLEHHS NPOMOXTIOPOQPINioy 6
cymiwii 3 xnopoghinioom.

8. Onmepxanuii eipHHU €KCTPAKT TOBECTH JI0 MEBHOTO 00’eMy i
BHUKOPHCTATH JUIs CIIEKTPOPOTOMETPHYHOTO aHaJi3y 3 MAaKCUMyMaMH
MOTIMHAHHS I IpoToxyiopodininy (623+625 um), xnopodinigy a
(663 uMm) i xmopodininy b (644 Hm).

9. Kinpkicts mpoToxsiopodinizy B HpUCYTHOCTI xXyopodimiais
(Mr/r cupoi Macn) obuncnuta 3a popmynoro B. Kocki, BuKopuctoBy-
104 AJ1s1 pO3paxyHKy KOHIeHTpauii 6e3ditoapHux GopM KoedimieHT
0,69:

V:(-0,16-A_, - 0,1619-A_,,+ 1,0057 -A

0,0399 -1000 - W - d

V+(1,0152 A, - 0,0896 A, 1,0037 -A
0,095 -1000 -W - d

V(-0,1610 A, + 1,0195 ‘A, - 0,0301 -A

0,0575-1000 -W - d

ne V — 00’em po3uuHy, Mil; A — MOTJIMHAHHS 32 BiAMOBIIHOI J10-
BXHHH XBHIIi, YM. Of1.; W — Maca JHUCTKIB, T; d — TOBIIUHA KIOBETH,
CM.

624)

Ipomoxnopodghin =

624)

Xnopoghoin a =

624)

Xnopoghvin 6 =

Hpumimxa. Hpomoxnopoghin i npomoxiopoinio maoms 00HI Ui
mi cami MOAPHI KoehiyieHmu noTUHAKHS, IXHI CHeKMpPU [0 eHmU4HI,
momy 6 80 %-my 600HOMY ayemoni 06ud8a nieMeHmu nOGAUHAIOMb
c8imio 3a 626 um. OOHAK, OCKITbKU MONEKYIAPHA MACA NPOMOXIOPO-
Qiny (891,5) binvwa 3a monexynsapuy macy npomoxiopoghinioy (61-
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3,0), tioeo numomuil KoepiyicHm NO2NUHAHHS HUNCYUL, HIdC Y Npo-
moxnopoinioy. Tomy Onst po3paxyHKy KoHyeHmpayii 6e3@imonvHux
¢opm niemenmie suxopucmogyioms koe@iyicum 0,69.

KoHTpoabHi 3annTanHsA Ta 3aBIaHHA

1. OxapakTepu3yiiTe 3aBepIlanbHi eTamy 010CHHTE3Y XJI0poditiB
y POCIMHHIH KIITHHI.

2. SIxa crionyka € NONEepeAHUKOM XJI0podiny B JIaHIIOTY 0i0CHH-
Te3y 3eJICHUX MIrMEHTIB?

3. SlkuM YMHOM BiOyBa€ThCA MEPETBOPEHHS XJIOpodisiay B XI0-
podin?

4. Ha sikux BIaCTUBOCTSIX 3aCHOBaHI METOAM BUILJICHHS Ta BU3HA-
YEeHHS KUTBKOCTI OKpeMHX ()OPM MIrMEHTIiB IPYIH MPOTOXJIOpODiTiB
1 x0podiniB?

5. Homy ¢itonbHi GopMu MIrMEHTIB PO3YMHHI B METPOJICHHOMY
edipi, Toxi sk 6e3¢iToNpHI — B pO30aBICHUX PO3YHHAX JIYTY?

Pobora 40. KINIBKICHE BU3HAYEHHS ®IKOBIJIIHIB

[lirmeHTH BOmOpOCTEH € OCHOBHUMH €IEMEHTaMU, 110 MOTIHHA-
I0Th Ta MEPETBOPIOIOTH CBITJIO, TOMY 3HAHHS HPO IXHIH BMICT, CKJIaJ
1 CTPYKTYPHHUH CTaH Ba)KJIMBI JUIs PO3B’S3aHHA Oararbox mpoodiem
(orocuHTE3y, 610710TTUHOT PIZHOMAHITHOCTI, XeMOCUCTEMAaTHKH. YHi-
KaJbHOIO OCOOJIMBICTIO MIrMEHTHOTO arapaTy BOIOPOCTEH BBAXKAIOTh
came HasiBHICTH (PiKOOUTIPOTEINiB, AKi BXOJATh JIO CKJIaly CBITIO3-
OMPaTbHOTO KOMILIEKCY XJIOpOoMyacTiB. BoHM MicTATbCS y TiepeBax-
Ho1 OinbiocTi npeacraBuukiB Cyanophyta (Cyanobacteria), Rhodo-
phyta ta nesxkux Cryptophyta. Kinbkicts ikoOiminporeinis ckiamae
10 24 % cyxoi Macu KJIITHHU Y CHHBbO3EJIEHUX BOJOPOCTEM. 3a cydac-
HOIO KiIacu(ikallieo po3pi3HAoTh: «C» (OTpUMaHi 3 CUHBO3CIICHUX
BojopocTeii) Ta «R» (3 yepBoHux) ikoOininu. Joseneno (Zhou et
al, 1992), mo ¢ikoOiNiHM BUKOHYIOTH Ba)JTUB1 QyHKLIT mig yac mo-
[IMHAHHA Ta TPAHCIOPTYBaHHs €HEPrii 32 KOPOTKOXBUIIBOBOI ((iko-
EPUTPUH) Ta JOBrOXBUIHOBOI a0COPOIIiT MIrMeHTOITKOBUM KOMILICK-
coM (amodikoriianin) (puc. 3.6).

[lornuueHa eHeprisi epeHOCUTHCS MOJIEKYTaMH MITMEHTIB, i PO3-
nofinsiersest Mik porocucremamu OC Il ta OC 1.

CyuacHuil piBeHb HayKH 1aB 3MOTY pO3IIU(PYBaTH CTPYKTYpY ¢i-
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Puc. 3.6. Ilorik eHeprii y ¢ikobinicomax cuHbO3eIeHNX
i YyepBOHMX BOJOPOCTEN

KOOLTIHIB 13 pI3HOMaHITHUX BOJAOPOCTEH Ha MOJICKYJISPHOMY PiBHI.
Hanpuknan, ¢ikoniaHid € JiHIHHAM MOMIMECNTHIHAM JIAHIIOTOM i3
84 amMiHOKMCIIOTHUX 3ayuIIKiB. YnMano iHdopmalii BiTOMO TaKox
LIOI0 CNEKTPiB MOrMuHaHHA (ikoOiNiHIB, BUAIICHUX 13 OaraTtbox
pocnuHHUX mKepen (puc. 3.7).

BpaxoBytoun BenuMkuii HayKOBUH Ta MPaKTUYHUI iHTEpeC A0 BU-
BUYCHHS (DiKOOLTIHIB, IIEH HAMpsAM JTOCHIHKCHb JOCUTh IHTCHCUBHO
PO3BHBAETHCS 1 Maiike IIOPIYHO B JIiTEpaTypi 3 IBISIOTHCS HOBI MO-

D
0,8 4
D
A
0,8 - 0.6 1
06 4+ 0,4 4
04
0,2 +
0,2 1
300 400 500 600 700
A, HM

Puc. 3.7. Ciextpu nornmuHanHA dikobinicom ta pikobininporeinis
Mastigocladus laminosus:
a) posuun gikobinicom y 900 mM xaniti-gpocpammnomy 6ypepi;

6) ocHosHi Ppaxyii posuuHHux pikobinicom nicas HOHOOOMIHHOL Xpoma-
mozpagii Ha DEAE yenonosi, umipsui 6 5...200 mM kaniti-pocpammuomy
bygepi:1. — pikoepumpur; 2. - C-ioyianin (620 Hm);

3 - C-gpixoyianin (635 nm); 4. — anogixoyianin/
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Judikaiii METOIUK JUIS ONEP>KaHHS ¥ aHami3y nuX mirMeHriB. Pos-
ISHEMO JINIIE OesKl 3 HUX.

Meta po6oru. BusHauuTH KinbKicTh QiKOepUTpUHY, hiKoLiaHIHY
i anodikolliaHiHy, JOCIIAUTH TXHIO 3MiHY MiJ{ €0 Pi3HUX (PaKTO-
piB (HampHKIIaA, CIEKTPaJbHUN CKIIAJA CBiTia, 3MiHAa IHTEHCUBHOCTI
OCBITIICHHS).

Marepianu, odagaanas. CuHbO3eICHI Boopocti Nostoc pun-
ctiforme (Kutz.) Hariot., N. muscorum Ag, Synechocystis minuscula
Woronich.; uepBoni — Porphyridium cruentum, Ceramium ciliatum
(Ell.) Luel., Laurencia obtusa (Huds.) Lamour. a00 iHIIi BUJTU; KOJIOH
MicTkicTio 500 mu, 1 J1 71 BUPOLLYBaHHSI BOIOPOCTEH, MOpLEsTHO-
Bi CTYNKH 3 TOBKaYWKaMH, KBapLIOBHU MiCOK, LEHTpUPYyra 3 0X0Jo-
TDKEHHSAM, LEeHTPUQYKHI MpoOipku, HeHTpUYX HI Bard, aHaJiTHYHI
Baru, aBTOKJIaB.

PeakTtuBu. HeoOxinHi KOMIOHEHTH >KMBUIIBHOTO CEPELOBHUILA
JUIs BUPOLIYBaHHS MEBHOTO BUAY Boxopocteil. Hampuknan, ms cu-
HBO3EJICHUX 1€ YacTille 3a Bce MiHepanbHe cepenosuie k. [1. dir-
mkepanbaa B monudikamii A.A. Llenmepa Ta IL.P. T'opema, sixe
MicTuTh (T/71 BOAM): NaNO, - 0,496; K,HPO, —0,039; MgSO, -7
H,0 - 0,075; CaCl, - 0,036; Na,CO, - 0,020; NaSiO, — 0,058; 3anizo
JMMOHOKHCIIE (TOTYIOTh OKPEMO 32 HarpiBaHHs Ta BHOCSTD MicyIs CTe-
pwmizaii cepenosuina) — 0,006; TUMOHHY KUCIOTY (BHOCSTH ITiCHS
crepwiizanii) — 0,006; tpunon b (ETA — BHOcATH micis cTepuii-
3anii) — 0,001 1 po3unH MIKpOENeMEeHTIB (10aroTh MiCIs CTepuTiza-
uii) — 0,08 my/n1. Buxinnuii po3uun Mikpoenementis Mictuts: H,BO,
—3,1; MnSO, - H,0 -2,23; ZnSO, - 7H,0 - 0,287, (NH,)Mo,0,,
-4H,0 - 0,088; Co(NO,), - 4H,0 - 0,146; Na,WO, - H,O - 0,033;
KBr-0,119; KI-0,083; Cd(NO,),-4H,0 -0,154; NiSO, - (NH,)-
SO, - 6H,0-0,198; VSO, - 2H,0 - 0,020; ALSO, - K, SO, - 24H,0
—0,474; Cr(NO,), - 7TH,0 - 0,037 r/n Bonu. Harpiti-pocdaruuii Oy-
dep (0,05 M Na,HPO, 3 pH 7,0) (3a C.I. Jlocs, 1998) a6o 0,1 M 3 pH
6,8 (E. Gantt, C. Lipschultz, 1974).

Xix podoru.

1. BomopocTi BiAIIUTH BiJl dKUBHIBLHOTO CEpEeIOBUIIA LIEHTPUDY-
ryBaHHAM a00 (QiTBTPyBaHHSIM.

2. [lpoMuTH AMCTUILOBAHOIO BOAOIO.

3. 3pyiiHyBaTH KJIITHUHH PO3THPAHHSM i3 KBapLOBUM IiCKOM, TO-
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POLIKOM i3 CHHTETHYHHX aJiMa3iB ab0 3aMOpPOXYBaHHAM YIIPOIOBK
12+48 rop. 3 MofaIbIIUM PO3MOPOKYBAaHHSM.

4. binku exctparyBaTtu Harpiii—¢pocdaraum Oydepom (0,05 M 3
pH 7,0) Buponosx m10o6u 3a 4°C a60 TUCTHIILOBAHOIO BOIOKO, IOBEIC-
HOIO pO34MHOM Jayry a0 pH 7+7,5.

Hpumimxa. [lonepednvo sudanamu JHCupopo3uUHHi nieMeHmu cip-
yanum epipom abo ayemonom He ciio, 60 8 MAKOMY pa3zi YACMKOBO
oenamypyioms OLIKU i 3MEHULYEMbCA IXHIll 8UXIO.

5. Postepry 6iomacy Bomopocreii nenrpudyrysatu 15 xB. 3a 4500
00./XB.

6. Konnenrpauito (ikoOiliHOBUX MIrMEHTIB BU3HAYUTH CIIEKTPO-
¢oromerpruHo Ha CD-46 BUMIpPIOBaHHSIM ONTHYHOI T'YCTHHH €KC-
TPaKTiB y MaKCUMyMax HOMMHWHaHHA (ikoepuTpuHy — 545 HM (s
4yepBOoHMX) Ta 560 HM ([ CUHBO3EICHUX ), (ikomiaHiHy — 620 HM
(111 YepBOHMX Ta CHHBO3EJICHUX), anodikomiaHiHy — 650 HM (s
YEepBOHUX Ta CUHBO3EJICHHX ).

7. BMicT iHAMBiyalbHUX MIrMEHTIB (MI/MII OilIKa) OOYHMCINUTH 3a
¢dopmynamu (E. Gantt, C. Lipschultz, 1974) nis yepBoHUX Bogopoc-
TEHU:

D, -0572-D_ +0,246 -D

650)

Dixoepempun =

5,26 ;
D __-0,666-D
620 650
R- dixoyianin = ;
Piwoy 3,86
D_ -0,105-D
650 ? 620
4 Lo
noghixoyianin 465

Ipumimxka. [{na po3paxyHky niemeHmis i3 cunbo3enenux 6000poc-
meti (C.H. Jlocw, 1998) moacua suxopucmogysamu mi cami ghopmynu,
ane 0 QpikoepumpuHy makcumym cmarnogums 560 um. Buicm ghixo-
OINIHOBUX NieMeHmMI PO3PAXOBYIOMb Y Me/2 MACU CYXOT pe4OGUHU.

KoHTpoabHi 3annuTaHHA Ta 3aBIaHHA

1. Slxa gyHkuis GikoOLIINPOTEiNiB y KIITHHAX BOAOPOCTEN?

2. o siBnsie coboro xpomodopHa rpyna ¢ikooimiHis?

3. SIki pocIMHH MICTATB Y CBOEMY CKJai GikoOimiHmn?

4. Ilo 03Ha4aIOTh TEPMiHHM: JTaMella, CTPOMa, rpaHa, THIaKoia?
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5. Ha3BiTb OCHOBHI prcHu OakTepialbHOrO POTOCHHTESY.
6. llo o3navarote Jitepu R ta C, HaBeneHi B Ha3Bax (ikoOii-
HiB?

Pobora 41. BUBHAYEHHSA ®IKOUIAHIHY 3A METOAOM
P.M. POT®APB, TH.I'OAHEBA, B.H.I'BAPIISIH

Bigomo, 1o ¢iko6ininu NIpUCYTHI B KIIITHHAX BOAOPOCTEN B Ol1b-
L1 KOHIIEHTpAaLii OpiBHIHO 3 XJI0podiamMu, TOMy came BOHU 3yMOB-
JIOIOTH iXHeE 3a0apBienHs. DikouiaHiHu, QiKoepUTpUHH 1 anodikoLi-
aHIHU TPAIUISIIOTHCS B PI3HUX CIIBBITHOMICHHSX, IPUYOMY 3aJICKHO
BiJl YMOB OCBITJICHHS MEPEBAXHO (HOPMYETHCS HAOIp MIrMEHTIB, 110
HalKpalie BUKOPHUCTOBYE BiIMOBigHHUI CBiTIOBUH crekTp. Ciuix 3a-
3HAUUTH, L0 Ha BIAMIHY BiJ XJOpodisiB i KAPOTHHOIAIB, JOKATi30-
BaHMUX Yy Jlamenax, QikoOiTiHM KOHUEHTPYIOThCs abo B CTpoMi, abo
(hopMyI0TH 0COOMHBI BIOPSAAKOBAaHI aHCaMOJIi Ha MOBEPXHI MeMOpaH
— (ixoOimicomn. DikoOITiHM 3yMOBIIOIOTH SIBUILE (PiIOreHETHYHOT
XpoMaTu4HOi ajganTaiii BOZOPOCTEH y BEPTUKAIbHIA 30HAJIBHOCTI
iX.

MeTa po6oTu. [ochiau KiabKiCHUI BMICT (DiKOOITIHOBHX TIiT-
MEHTIB 3a pi3HOi BificTaHi cycneHsii BOOOpPOCTeH BiA JKepena CBiT-
na.

Marepiaiau, peakTuBu, odnagHanns. CycneHsis BoIopocCTeif;
aleToH, TpuKabIlieBuit ocdar, 0,04; 0,05; 0,06; 0,07; 0,075 M po3-
unn Na,HPO,, peaktus [llnesunrepa (0,5 %-uii po34nH OUTOBOKHC-
Joro nUHKY B 90 %-My eTHJIOBOMY CIHPTI); IEHTPUQyra 3 0X0Jo-
JOKEHHSIM, XOJIOJIWIIBHUK, BOSIHA OaHs, NITHIIBHI JIIHKY, €ICKTPOJIaM-
na notyxHictio 200300 BT.

Xix po6oTu.

1. BomopocTi BiIiIuTH BiJl )KUBUIBHOTO cepenoBuina abo BoIu
neHTpudyrysanasm 3a 1360 00./xB.

2. BignineHy macy KJIiTHH 3aMOPO3UTH, a IOTIM PO3TEPTH 3 Mic-
KOM.

3. 3pyiiHOBaHi KJIITHHU €KCTparyBaTH alleTOHOM A0 MOsBU 0e3-
OapBHUX MOpLiil (GidbTpaTy.

4. licna BuAaneHHs BCiX MIrMEHTIB, PO3YMHHUX B aleToHi (¢i-
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KOIIiaHiH alleTOHOM HE BUJAISAETHCS), 10 3AJIUIIKY, 320apBICHOTO B
SICKPaBO—OJIAKUTHUH KOJIip, JJOAATH TUCTHIILOBAHY BOAY.

Hpumimxa. Ilicna KinbKox XGUAUH HACMOIOBAHHS CUHIlI NieMeHm
J1e2KO nepexooums y 600).

5. Ekctpakuito mosroputu 2+3 pasu. OxepKatu BOTHHN PO3UUH
MIrMEHTY CHHBOTO KOJIBOPY 3 SICKPaBO—YEPBOHOIO (UIyOPECICHLIIETO.

6. 151 po3noaiTy cyMimi 611iXpoMIpOTEINiB pO3YHH XpoMaTorpa-
(dyBaTu Ha KOJOHLI 3 Tpu3aMilieHUM ¢ocdarom Kaiblito. KomoHky
MONEPEAHBO 3MOYUTH TUCTUIHOBAHOIO BOIOIO.

7. Iicns npomyckaHHS PO3YUHY HIrMEHTIB XpOMAaTOrpaMu Mposi-
BuTH cnodarky 0,04 M pozuunom Na, HPO,, a noTiM po34uHOM OO
camoro (ocdary 3i 30imbIIeHHSIM KOHIIeHTpauii 1o 0,075 M.

IHpumimxa. Ilicis nposgnenns Ha KONOHYI YMEOPIOIOMbCS MpU
30HU. Y 6epXxHill yacmuHi KONOHKU MICMuUmsbCsi 8y3vke C8imnio-oia-
Kummue Kinbye niemeHmy, Hepyxome Hagimv 3a dodasanus 0,15 M
gochamy. Huorcue posmawiogyemvcs 0OCHOBHA WUPOKA CUHA 30HA
niemenmie i we Hudicue — 8y3vKa Onakumua. /[6i ocmauHi 30HU enio-
tomo 0,075 M posuurnom Na,HPO . Aocopbyitinuii maxcumym cunboi
30U — 620 HM, wo gionosioac pixoyianiny. Makcumym HUINCHbLOT
onaxumuoi 3ouu — 622 um. Ll 30Ha, MOdCIUB0, YIMBOPIOEMBCA 30 pa-
XVYHOK pO3KAA0AHHS OCHOBHO20 niemenmy. Peecmpyembcs npsama 3a-
JIedICHICMb pOo3MIpY Yiel 30HU 610 IHmepsay uacy misc 30epieanHim
PO3UUHY MaA 1020 XPOMAMOSpadiuHUM pO3N0JiNoM HA KOIOHYL: YUM
MeHwuil yell iHmepean, mum yxHcua ymeopend 30Ha.

8. Binixpomornpotein ocaauT AOAABaHHSAM CipYaHOKUCIIOTO aMo-
HilO.

9. ITicna nentpudyryBanss 0iI0K IPOMUTH allETOHOM Ta e(hipoM.

10. Inst BUnaneHHs: IpocTeTHYHOI XpoModopHoi rpynu dikomia-
HiH TigponizyBatu koHLeHTpoBaHO0 HCI ynponosx 5 XB. Ha BOIsHIH
OaHi.

Hpumimxa. Body y 600sHitl 6ani nonepednsbo 008001mb 00 KUNiH-
H5l, A NOMIM HA2PIBAHHS NPUNUHSIOMD.

11. [Micnst 3aKiHYEHHS T1IPOMI3y AOAATH XJIOPOGOPM 1 BOMY.

Hpumimxa. 'V paszi cmpyuysanns cuniii nieMeHm nepexooums y
xnopoghopmuuti wiap. Xnopoghopmuuiti po3uun nieMeHmy Mae 08a ao-
copboyitini maxcumymu: 3a 663+666 i 607 Hm. Y pazi dooasanus peax-
mugy Llnesineepa 00 x10pogopmHo20 po3uuHy niemenny chocmepi-
2aEMbC YMBOPEHHS KOMNIEKCY, AKUL MA€E YepBoHy @ryopecyenyito
8 Y@ —oianaszoni. 3nuxnenns maxcumymy 3a 607 ma 666+668 Hm i
nosea tioeo 3a 630 Hm xapakmephi 015t Me300iMi8I0NIH).
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12. BumicT mirMeHTy OOYMCIUTH 3a pe3yJabTaTaMu CIEeKTPogoTO-
MeTpuuHOro BuMiptoBaHHsa (D) C-¢ikonianiny i ajgogikoniaHiHy B
cyMmimi:

Cpy =1177 Dy — 07377 D,

ne C,,, — KoHuenrpauis ¢ixouianiny,; D, i D, — ontuuHa ryc-
THUHA cymimi mirMeHTiB 3a 620 (¢dixouianiny) Ta 654 HM (anodiko-
HiaHiHY).

Hpumimra. Ha nouamxy oocnidy inmencusHicmos 0ceimienHs 6a-
pitoroms poamiyeHHAM OO0CIIOHUX NPOOIPOK Ha pi3Hill ei0cmani 6i0
Ooicepena ceimia.

13. 3poOuTH BUCHOBKHM MIONO 3aJIKHOCTI BMicTy (hiKOOLIiHIB Bixg

IHTEHCHBHOCTI Ta TPUBAJIOCTI OCBITJICHHS.
KoHTpoabHi 3anuTaHHA Ta 3aBAaAHHSA

1. SIxi OCHOBHI NMPUHUMIN BHKOPHCTOBYIOTHCS ISl BU3HAUEHHS
KUTbKOCTI (hikoOimiHIB?

2. SIxi makcuMymu mnornuHaHHs BrnacTuBi C-¢ikouiaHiny Ta C-
¢ikoepuTpuny ?

3. Ha3Bith MeTomu BupinieHHs (ikoOininporeinie. Yum BoHH Bij-
PI3HAIOTBCS MiXK c00010?

4. SIky KiTbKiCTh OLTKOBUX CYOOIMHUIL BU3HAYEHO B CKJIAI (DiKo-
epuTpuHY Ta QikoLiaHiHy?

5. Yum 3ymMoBIieHe sBHILE (iIOreHeTHYHOI XpOMaTH4HO ajarnTa-
ii Bogopocreii?

6. Ha3Bitb ocobnuBocTi OynoBH aiodikoriaHiny.

7. B sxiit xpaini npamioBaim ¢axisui po3pooku merony? o Bu
PO HUX 3HaeTe?

Pobora 42. HEIIVIACTUIHI II'MEHTHU POCJINH.
BU3HAYEHHS KIJIBKOCTI AHTOIIAHIB

KpiM minacTumHuX, y pOCIMHAX € HEIUIACTHIHI BOJOPO3YMHHI
BaKyoJISIpHi mirMeHTH. Jlo HUX Haje)KaTh aHTOLiaHH Ta (IABOHOIH
(pnaBonoinHi cnonyku). PocnuHHI KIITMHE HaOyBaroTh roayOoro,
(i0J€TOBOrO, TEMHO—YEPBOHOTO KOJILOPIB 32 PaXyHOK caMme aHTOLIi-
aHiB, sIKi 100pe PO3YMHAIOTHCS y BoAl. BOHM K BH3HAYarOTH YepBO-
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He Ta rony0e 3abapBiieHHS OaraThbOX IUIOJIB, KOPEHEIUIONIB, KBIiTOK.
BynoBy anTomianiB BctaHoBieHO y 1916 poni HiMeubkuM GioXimi-
koM P. Binbrmrerrepom. Yci aHTOLIaHU MICTATh Yy TETEPOLUKIIYHOMY
KITbI[i YOTUPUBAJICHTHHI KUCEHb (OKCOHIiI) 3aBISIKU SKOMY 3IIaTHi
YTBOPIOBAaTH Pi3HOMAHITHI cojii. ATNIIKOHM aHTOLaHIB Ha3MBAIOTh
anmoyianiounamu:

R R,
fl/’ Q'\‘“\-‘:al“‘l /\Q‘;_ R,
| B |
HO_ =~ o A _ZR HO 6 A ZR
i N --\'Q\(_/-' ™ N T NF "3
T A \}L C | { | l
. | ]
B e W X NS
,1. OH \“\ir " 00— I_l_\‘l\op
OH OH
Anmoyianioun byoosa ammoyianis

BcraHoBIeHO, 110 KOMip aHTOILIAHIB 3aJICKUTh BiJ] BIACTUBOCTEH
rpyn—3amicHuKiB i pH. ¥V pa3i kommiekcyBaHHS aHTOLiaHiB 13 i0Ha-
MU MeTaJliB (HampHKJIaj, KaJlieM) YTBOPEHi COJli HalaloTh KIITHHAM
nyprnypHoro 3abapsieHHs, 3 Ca a6o Mg - cuHboro. MeTHiTyBaHHS
AHTOLIaHIB CIIPHYMHIOE 3a0apBICHHS YePBOHOTO KOJIbOpy. YacTo aH-
TOL[IaHM 3’ SIBIISIIOTHCS B TKAHMHAX BEr€TaTUBHUX OPraHiB POCIUH Mij
BILUTMBOM HECHPUSATIMBUX (DAKTOPIB JOBKULISA: BUCOKHX 1 HH3BKUX
TEMIIEpaTyp, YpakeHHi ¢iTonaTtoreHamu, 3a neiluTy MiHEepaIbHUX
€JIEMEHTIB TOIIO. BBaxkaroTp, 110 aHTOLIaHMU 3aXHILAIOTh XJIOPOQiT
BiJ pyHHYBaHHA.

MeTa po6oTu. O3HaliOMUTHCS 3 METOIOM BUAUICHHS aHTOIlia-
HIB 13 TKAHUH, BU3HAYUTH KUIBKICTh IX Y TICJIFOCTKAX KBIiTOK 1 TUCTKAX,
JOCTIIUTH 3MiHY BMICTY HEIUIACTHIHMX IIrMEHTIB i Ai€I0 HECIpU-
ATIUBUX (HAKTOPiB JOBKULIA (HAPUKIIA, MiJBUILEHHS Ta 3SHIKESHHS
TEMIIEPaTypH TOLLIO).

Marepiain, peakTuBH, 00JagHaHHA. [leMOCTKH KBITOK,
JUCTKY TepaHi, TpaJeCKaHIlii, KOPEHEIUIOAN CTOJI0BOTO Oypsika; 1 %o-
uit po3unH HCl y Mmetanoui abo eTaHoi; MOpLEISHOBI CTYIKH 3 TOB-
kaunkamu, QuteTpu Lllorra Ne 3, xonba ByH3eHa, ckanibIieri, CKIISIHI
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TUTACTUHKH [T TOAPiOHEHHS MaTepiay, CKIISHI aJM4KH, MipHI Ipo-
0ipKku, BaKyyMHHi a00 BOOOCTPYHHUI HAcoC, TEXHIYHI a00 LIEHTPH-
(yxHi Bary, ananituyni Baru, ®EK, kroBeru.

Xinx pob6orn.

1. HaBaxky cBixxoro noapiobnenoro marepiainy (0,5 ) po3reptu y
crynui 3 1 %-um pozunHom HCI y meTanoni abo eranosmi.

2. KinbkicHo mepeHecT pociuHHUN Marepian Ha ¢ineTp LorTa
Ne 3, 3MuBarouM CTYNKy HEBEJTHMKHUMH MOPLISIMHU POZYHMHHUKA.

3. Excrpakr BinginsTpyBaTH BiJl ocary miJ BaKyyMOM, IPOMHUBa-
toun criuptoM 3 HCL, 06’em noBectu 1o 10 M.

4. KinbkicT anToUiaHiB (4) y po3uMHAX BU3HAYUTH (POTOKOIOPU-
METPUYHO 32 JOBKUHH XBHJIi 520 HM.

5. O0uuCIUTH BMICT aHTOLIaHIB 32 (OPMYIIOI0:

4=V
P

JIe @ — KUIBKICTh aHTOIiaHiB B 1 MJI pO34MHY BH3HAYCHA 33 Be-
JMYUHOIO eKCTHHKLII Ha KajiOpyBaibHOMY rpadiky (CTyIeHTH BU-
KOPHCTOBYIOTh TOTOBUHM KaniOpyBajbHUH Tpadik, skuil OyayloTh 3a
JAaHWMH TYCTHHU PO3YHHIB aHTOIIIaHIB BiJIOMHX KOHIICHTpaIliil); V
— 00’eM po3unHy, MJT; P — HaBaxka, T.

5. Onepxani pe3yabTaTH 3alKCcaTH y TaOIUI0 i 00poOuTH cTa-
TUCTHUYHO.

IIpumimka. B mabauyio, Kpim e1acHux, 3anucamu pe3ynomamu
BUBHAYEHHS. AHMOYIAHI6 Y pI3HUX 00 ’€kmax, 3 AKUMU Npayiosanu
cmyoeHmu 8cix niozpyn.

6. 3poOUTH BUCHOBKH.

KoHTpoabHI 3anuTaHHA Ta 3aBAaAHHSA

1. SIk 3abapBreHHs aHTOLIaHIB 3aJIeXUTh Bil pH cepenoBuia?

2. SIxi mpOMeHi COHSIYHOTO CHEKTpa (POTOCHHTETUYHO aKTHUBHI?
Yy nonMHaKTh 1X aHTOLiaHA?

3. Uu MOXKyYTh aHTOLliaHM BILIMBATU Ha oTtocunTe3? OOIpyHTYH-
T€ BIAIOBI/b.

4. Yu 3a51exuTh 3a0apBIICHHS POCIUH aHTOLlIaHAMU BiJl HASIBHOCTI
B KJIITHHAX 1HIIUX ()IaBOHOITHUX MIrMEHTIB?

5. B SKMX pO3UMHHUKAX Kpalle PO3YUHSIOTHCSA aHTOLiaHU?

6. Ha3Bitb (yHKIIT aHTOLIaHIB Y POCIIUH.
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PoGora 43. CIEKTPU ITIOIVIMHAHHS ITITMEHTIB

®DOTOCUHTETHYHI ITITMEHTH, MOTJIMHAIOUN COHSYHE CBITJIO OEpyTh
Oe3rocepenHIO y4yacTh y CBITIOBiH ¢a3i gortocunresy. [lnactuani
MIrMEHTH MOTIMHAIOTH CBITIO B MEXaX BUAMMOI YaCTHHHU CIEKTpa
(400+700 uM), 3aBasgKH YOMY 111 00JIACTH BUITPOMIHIOBAHHS Ha3WBa-
€TBCS homocuHmemudHoO-akmugHoio padiayicio abo PAP. OnHak He
BCl MPOMEHi CIEKTpa MOIIHHAIOTHCS IMTMEHTAMH OJHAKOBO iHTEH-
CUBHO. BaxJIMBOIO 0COOIMBICTIO CIIEKTPa MOTTMHAHHS XJI0PO(LUIIB ¢
i b € HAsBHICTB Y HUX JIBOX SICKPABO BUPKEHUX MAKCHMYMIB: y 4ep-
BOHI# oOacTi BimnoBigHo 660 i 640 HM Ta B cuHBO-(DioneToBiit — 430
1450 aM. MiHIMYM NIOTJIMHAHHS MiCTHTBCS B 30H1 3€JICHUX TIPOMEHIB.
um i nosicHIOeThCs 3eJIeHe 3a0apBIICHHS TIrMEHTIB.

VY JKUBOMY JIHCTKY y XJIOpO(DiiiB OLIbLI ITMPOKHUIA Ta BUPIBHSIHUHN
CHEKTp nonuHaHHs. Tak, Y4epBOHMI MaKCUMyM XJIOPOQLIY d B XJIO-
poriacti Mae Jekinbka mikiB: 670, 683 1 700 uM; y xynopodiny b BiH
MpUMaIa€ Ha JOBKHUHY XBWI 650655 HM. AHajoriuyHe 3MillleHHS
y OIK JJOBrOXBHJILOBOT YaCTHHHU CIIEKTpa 3a3HA€ U CHHIN MakCUMyM.
Bkaszani pi3HHUIII MK CIIEKTPaMH MOTJIMHAHHS XJIOPOQIIIB y pO3UH-
Hi Ta JIUCTKY 3yMOBJICHI CTYIIEHEM arperaiii MOJeKyJ IMrMEHTY Ta
MIIHICTIO 3B’SI3Ky 3 JIMONPOTETHOBUM KOMILIEKCOM y namenax. Ka-
POTHHHU Ta KCaHTO(D1IM MONIMHAIOTH CBITJIO JIMIIE B 00JacTi CHHBO-
¢ioneroBux mpomeHiB. Hampukmazn, ans KapoTHHOINIB XapaKTepHe
MOTJIMHAHHSI CBITJIOBOI eHeprii — yinmie 1o 540 uM. JleTanbHa Xapak-
TEPUCTUKA OKPEMUX JUISHOK CIIEKTpa HaBeJeHa B Ta0uili 3.6.

Tabnuysa3.6. XapaKTepUCTHKA OKPEMHX TJITHOK CIIEKTpa

Konip [HTepBan noBxXUHU TumoBa HoBXUHA
XBHJIb, HM XBHUJIb, HM

VawsrpadioneroBuit Menme 400 254
dioneroBuit 400+424 410
Cuniit 424491 460
3eneHuit 491+550 520
JKoBrHii 550+585 580
OpamxeBHit 585+647 620
YepBoHwuii 647740 680
IHdpadepBoHMIA ITonax 740 1400

Merta po6oTu. Bu3HaunTH MakCUMyMH TOIIMHAHHS OCHOBHUX
(DOTOCHHTETUYHUX MIrMEHTIB y BUAMMIN YacCTHHI CIIEKTpPa; MEepPEeKo-
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HaTHUCS, 10 y XJIOPO(DITiB i KAPOTHUHOIMIB € CIUIBHUN MakCUMYM TO-
[IMHAHHA CBITAO0BOI €Heprii B CHHBO-()i0JIeTOBIM YaCTHHI CIIEKTpA.

Marepiajiu, peakTuBH, 001agHaHHA. XBos a00 JTHUCTKH Henap-
TOHi{, KOPEHEIJIOAN MOPKBH Ta CTOJIOBOTO Oypsika, CyCIeH3isl CHHbO-
3eJIeHnX a0 YepBOHMX BONOPOCTE; OE3BOAHUI CIpUMCTUH HATPIH,
BYIJICKUCIIHI KaJbI[ill, STUJIOBHI CIIUPT a0 alleToH, O1ToBa abo Co-
JISTHa KHUCJIOTH, TUCTUIbOBaHA BOJA; LIMAaTelb, HOXKMLI, TEXHIYHI Ta
AHAJIITHYHI Baru, MOPLEJSHOBI CTYNKU 3 TOBKa4uKoM, (pinsrpu HloT-
Ta, MipHI npoOipku, konba byHnzena, Hacoc KamoBcbkoro un Bogo-
CTpYHHMIA, €EKTPUYHA IJIUTKA, MiTiMeTpoBuii namip, @EK.

Xix podoru.

Bapiaum 1 (xnopoginn).

Hns nocnigy OepyTh 1Ba 00’ €KTH (XBOIO Ta JIMCTS MEIaProHii).

1. PocnuuHuii Marepian nmoapiOHUTH (HE TOPKAIOYUCH BEJIUKUX
KHJIOK IS JINCTKIB).

2. HaBaxku xBoi (500 mr) ta nenaprownii (1 r) mepeHectu y mo-
PLEISHOBI CTYNKH, OAATH 1O 2+4 T 6e3BOIHOIO CIpUYMCTOrO HATPIIO
Ta Ha KIHYMKY INMATeNs BYIJICKHCIIOTO KalbIiio (U1 HedTpamizarlii
KHCJIOT KJITUHHOTO COKY).

3. PocnuHHUMIT MaTepian peTesibHO PO3TEPTH 10 MOPOLIKONOAI0-
Hoi Macu i nepeHectu Ha ckisiHui ¢inbTp loTTa, SIKMii HOMIiCTUTH Yy
k0J10y ByH3eHa 3 MipHOIO MpobipKoro MicTKicTiO 10 MiI.

4. JIna BumineHHs XJopodily A0 MOPOLIKY, IO MICTHUTHCSA Ha
¢inbTpi, nogaTH 3+5 MJI €TUIIOBOTO CIHUPTY, IepeMilaTy Ta Biadiib-
TpyBatu y npoOipKy.

Hpumimxa. Pocaunnuti mamepian Ha @inbmpi npomuearoms Ha-
CMYNHOIO NOPYIEIO eMUi06020 CRUPNTY 00 NOBHO20 3HEDAPBIIEHHSL.

5. 3aranbHUH 00’€M EKCTPAKTy MIrMEHTIB JOBECTH ETUIIOBHM
crnuptom 110 10 mu.

6. BusHauntn ontuuny ryctuny excrpaktiB Ha OEK 3a pisHux
IoBxkuH XBuib: 340, 410, 460, 520, 580, 620, 680, 7501 870 M.

7. IoOymyBaru Tpadik 3aaeKHOCTI €KCTUHKIIIT CTUPTOBOTO (200
alleTOHOBOTO) PO3YMHY XJIOPO(ITY BiJ AOBKWHH XBWII. 3a3HAUUTH
CHEKTPH Ta MAKCUMYMH TOTIMHAHHS.

Bapianm 2 ( xapotuHoinn).
1. HaBaxky xopeHemiony MOpksH (1 T) peTeabHO po3TepTH y Ho-
PLETSHOBIHM CTYIL, MEPEHECTU HA CKIAHUH PiIbTp.
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2. Jlo cymiuii, 110 MicTUTBCS Ha (QiIBTPI, 0AAaTH 3+5 MII €TUIIOBO-
O CIIUPTY, IepeMilaT i BiadiasTpyBaTH y MipHYy MPOOIpKYy.

3. BusHauutn ontuuHy ryctuHy excrpaktiB Ha OEK 3a pisHux
noBxxuH xBuib: 340, 410, 460, 520, 580, 620, 680, 750 1 870 uM.

4. TToOynyBaru rpadik 3aJ1eKHOCTI €KCTUHKIIIT CIIUPTOBOTO EKC-
TPaKTy KapOTUHOIJIB BiJl JOBKUHH XBUIII.

Bapianm 3 (antouianm).

1. HaBaxky cronoBoro Oypsika (1 r) nogpiOHUTH y HOPUEISHOBIH
CTYTLI, IPOMHUTH JUCTUIHOBAHOIO BOAOIO, IO MICTHTh OJIHY Kparllu-
HY KHCJIOTU (HAIPHUKJIAA, OUTOBO{, COJISTHOT).

2. 0O6’em ekcTpakty goBectd 10 10 M.

3. BuzHaunTH ontH4Hy rycTUHY ekcTpakTiB Ha DEK 3a piz-
HUX JOBXUH XBuib: 340, 410, 460, 520, 580, 620, 680, 7501 870
HM.

4. [ToGynyBaru rpadik 3aJeKHOCTI €KCTHHKILIT BOJHOTO eKCTpa-
KTy aHTOILIaHiB BiJ| IOBKWHU XBWJI1, BIIMITUTH MAaKCUMYMU ITOTJIH-
HaHHA.

Bapiaum 4 (pixobininm).

1. HaBaxxky cuHbO-3eJ€HUX a00 uepBOHUX Bopopocted (1+2 r)
MPOMUTH €THUIIOBUM CIIUPTOM, JOAATH 2+5 MJI CONSTHOT KUCIIOTH.

2. Po3uMH TpPOKMITSITUTH BIPONOBX 3+4 XB. Ha ENEKTPUYHIN
TUIMTII Ta OXOJOAMTHU. 3a HEOOXiTHOCTI BiAiIbTpyBaTH.

3. BusHauutn ontuuHy ryctuny ekcrpaktiB Ha OEK 3a pisHux
noBxxuH xBuib: 340, 410, 460, 520, 580, 620, 680, 750 1 870 uM.

4. IloOynyBatu rpadik 3a1eKHOCTI eKCTUHKIIT po3uuHy (ikoOii-
HIB BiJl JIOBKUHU XBHJIi, BIIMITUTH MAaKCUMYMH TIOTJTHHAHHSL.

Hpumimka. Pezynomamu 00cn0iscenb MOJNCHA MAKONC Npeo-
cmasumu y euensioi mabnuyi 3.7, e noenuHymi OLISAHKU 3aMAanbOo-
8Y10Mb YOPHUM ONi8YeM, a 8UOUMI — Korboposumu onieysmu. Ha-
pazi 0oyinbHo 00Ciodcysamu OesiKi 3 HABEOEHUX GuUUe 8APIAHMIE
(Hanpuknao, eapiaumu 1 abo 2), suxopucmosyrouu pizHi po3eeoeH-
Hsl UMSJICKU [3 3€/IeHUX TUCMKI8 Y pi3Hux gioHoutennsix 1:1, 1:3,
1:15 mowo.

5. 3a HaABHOCTI B J1abopaTopii peecTpyBajJbHOIO CIEKTPOQOTO-
MeTpa, 3aIicaTH CIEKTPH NOTHHAHHSA XJI0poQiliB @ 1 b, KApOTUHIB 1
KCaHTO]1J1iB, aHTOLiaHiB, (iKOOLTiHIB.

128

Tabnuys3.7. Bu3sHaYeHHs MAKCUMYMIB MOTJIMHAHHS
(poTocMHTEeTHYHUX MIrMeHTIB POCIHH

Jliarma3oHu JOCIiIKEHHS
=
Bl =
Pozuun S = = S = =
: 2 | S = a = =
xjnopodiny, S = £ = g Z s
pO3BEIECHHA 2 5 = o z 8 g
.8 I3 ® =y ] %
= o —g‘
1:15
1:5
1:3
1:1
ITouaTKkOBUH PO3YHH

KOHTpOJ’ILHi 3alIMTAaHHA Ta 3aBJaHHSA

1. SIk BiApi3HSIOTHCS CIEKTPH MOIMHAHHS XJI0podiiiB a i b?

2. SIkunif MaKCUMyM TIOTJIMHAHHS CHeUUiYHU JIUIIe 1151 XJI0pOo-
¢1uTiB 1 He BIACTUBHI AJIS1 KADOTHHOINIB?

3. SIki CTpYKTYpHiI OCOOIHMBOCTI OYZOBH MOJEKYNI 3yMOBIIOIOTH
(OTOXiIMIYHI BIaCTHBOCTI MIrMEHTIB?

4. YoMy mpu crieKTpopOTOMETPUIHOMY BH3HAYECHHI BMICTY 3eJie-
HUX TITMEHTIB Y pO3UMHAaX BUKOPHCTOBYIOTH MAKCUMYM MOTJTHHAHHS
iX y YepBOHHX, a HE Y CHHIX IIPOMEHSIX CBITiIA?

5. Yu 3MiHIOIOThCS MAKCUMYM XJI0podiny y pa3i poToBHIBITAHHS
MITMEHTIB 1 IK came?

6. SIk 3MIHIOETHCSI MAKCUMYM TIOINIMHAHHS y pa3si peoditunizamii
MIrMEHTIB?

7. YoMy BiJIpi3HAIOTHCS CHEKTPHU MOIMHAHHS ITITMEHTIB JIJIS JKH-
BOTO JINCTKA Ta EKCTPAKTIB?

Pob6ora 44. BUBHAYEHHA AKTUBHOCTI
XJIOPO®DIJIAZU METOAOM PO3AIJIEHHSA ®ITOJIBHUX
I BE3®ITOJIBHUX INII'MEHTIB

depmenT xsopodinasa in vitro Karaji3ye 3BOPOTHY PEaKIlito Bijiie-
TieHHs (cuHTe3y) (iToMy BiJ XJI0podiny 3 YTBOPEHHIM XJI0podiminy:
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Xnopodin <> xmopodinia + C, H, OH

Horo akTHBHICTh BU3HAYAIOTh y 0ararbox MOCIIIKEHHSX, TOE-
HAHMX 13 BUBYEHHSIM MeTabo0Ji3My MIrMEHTIB Y BUIIMX POCIHH 1 BO-
nopocteid. ['inponitiuHa GyHKLIIS GEepMEHTY TOCHIIIOETHCS 32 YMOBH
BHCOKOI KOHIIEHTpalii OpraHiYHUX PO3YMHHHKIB. MakcumanbHa ak-
TUBHICTb i1 Vitro CIIOCTEPIraeThCsi B TOMOTCHATI, 1110 MicTUTh 45 %o-
uil auetoH. /Iy BU3HAYEHHS aKTHBHOCTI XJopodina3u 3a3BHYai
BHUKOPHCTOBYIOTh TOMOTEHaT, sKuii MicTUTh 50+60 % anerony. Ilin-
BHUIIEHHS KOHUEHTpauii aunetoHy 10 80 % npunuHsie Airo GepMeHTy.
CyGctparom ans xaopodinasu € xaopodinu, hpeodiTHH, a TAKOXK 1HII
MIrMEHTH, sIKi MICTATh eipHUi 3B’A30K 13 (DiTONIOM. AKTHBHICTb
(depmenTy Bu3Ha4yaroTh 3a Temneparypu 21+23 °C i pH 7,0; Tpusa-
Jicte iHKyOauii gpepmenTa i3 cyocrparom 30+60 xB.

Meroau BU3HaYE€HHSI aKTUBHOCTI XJIOpodina3u OCHOBaHI Ha Po3-
paxyHKy KilbkocTi xjopodimiay B mpo0i mo i micis Oil ¢pepMmeHty.
[Ipo akTuBHICTH (hepMEHTY CynATh 3a 30LIBLICHHSAM KiIbKOCTI XJIO-
podininy B mpo6i 3a meBHUH mnepiof iHKyOauii mirMenTty 3 gpepmeH-
TOM. YTBOpPEHHH MiA Yac peakuii xJopodijgia BiIOKPEMIIOIOTh Bij
xsopodiny po3nineHHsM QitoabHUX 1 6e3diTonbHUX (PopM mirMeH-
TiB MIX HOJSIPHUMH 1 HEMOJSIPHUMHU pO3YMHHUKaMH. B Takomy pasi
BHUKOPHCTOBYIOTh 3aTHICTb (PiTOIBHUX (DOPM MIrMEHTIB BHITyYaTHCS
MOBHICTIO 13 CyMillli HEMONSPHUMH po3unHHUKaMu. Haifuacrire me
netpoieiinuil edip (temneparypa kuminaa 40+60°C). Xmopodii-
IM 3QJIMIIAIOTHCA B TY)KHOMY BOAHO—AllETOHOBOMY PO34KHi. AKTHB-
HICTh XJIOpOQiNa3y MOKHA BU3HAYATH TAKOXK 32 3MEHIICHHSIM BMICTY
XJIOpodiny B METPOJICHHO—eTEpHIN (paKIiil.

3a3HauMMO, 110 Pi3Hi BUAM POCIHH CYTTEBO BiJPi3HAIOTHCA 32 aK-
TUBHICTIO XJopodinasu. Hampuknan, y aucTkax IyKpoBHUX OypsKiB
il akTUBHICTB yke Bucoka (10 45 % xnmopodiny nepeTBOplOeThCS B
xJ10poinin), TOAl SIK IUCTKU NPUMYIIH XapaKTEePU3YIOThCS HU3bKUM
piBHeM ii akTuBHOCTI (Bchoro 1+4 %).

PoGoty npoBonsTh 3a eTanamu:

e akTHBaLis xJopodigasy B rOMOTEHATi JHCTKIB Ta ONEPKaHHS
aIleTOHOBOTO EKCTPAKTY MIrMEHTIB;

® BU3HAYCHHS KIIBKOCTI XJIOpo(diiay BiZOKpeMIIeHHSIM (iTOb-
HUX [IIrMEHTIB Bi 0€3(iTOILHUX 13 BAKOPUCTAHHIM OpPraHiyHUX PO3-
YUHHUKIB;

e CcriekTpoOTOMETPUYHHI aHasli3 MIrMEHTIB B OJEpKaHUX MPO-
Oax.
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Meta podoTu. BusHauuTH KiTBKICTh XJIOpOQiTiAy B IUCTKaX poc-
JIVH 1 JOCTIINTH BIUIMB HA HOTO 3MiHY CTPECcOBHX (PaKTOpiB HABKO-
JUIITHBOTO CEePEAOBUINA (HAMPHUKIIAI, TEMIIepaTypH, MiAKUCICHHS).

Marepianu, peakTuBHu, odnagHanHA. Jluctku ropoxy abo me-
naprowii; aneron, CaCO, abo MgCO,, 0,02 u. NH,OH, NaCl, nerpo-
JIEWHWI eTep; TEXHIYHI Ta aHAJNITUYHI Bard, MOPUENSHOBI CTYNIKH 3
toBkaunkamu, QineTp LloTTa, konda Bynzena, mipHi mpobipku, MipHi
HWIIHAPY, TUTAIBHI ik, manepoBi ¢insrpu, ®EK abo cnekrpo-
(doTomeTp, KIOBETH.

Xix poboTu.

1. B3sTu B HaBa)XKH JIUCTKIB OJHOTO SAPYCY (HAIIPHUKIIAJ, TOpPO-
xy)mo 0,51 (cepe):[H;I Hp063) B nepiit (KOHTpOJILHlI/I) BU3HAYUTH

CyMY 3€JIeHUX IIrMEHTIB 1 MOYaTKOBUH BMICT xnopoqnnmy Hunst
BOTO HABAXKY JIMCTKIB po3TepTu y 80 %-My alleToHi B IPUCYTHOC-
i CaCO, a6o MgCO,

2. EKCTpaKT Blz[(bmpryBaTH Kpi3b CKIISTHUH QiIBTD.

3. loBectn 06’em orpumMaHoro Qinsrpary mo 50 mi.

4. Y npyriit HaBaXIi JTUCTKIB (JOCTIIHII) BU3SHAYUTH BMICT XJIO-
podinimy micnst aii xnmopodinazu. HaBaxxky nmuctkis po3reptu 3 60 Y-
um anetonom i CaCO, a6o MgCO

5. Mosectn y MlpHOMy LII/IJIIHI[pl 110 00’ emy 25 muL.

6. IHKyGyBaTI/I EKCTPaKT 3a KiMHaTHOI Temrieparypu (23°C) Bmpo-
JIOBXX OJHI€T TOMHU Y TEMPSIBI.

7. Peakiiito NpunuHUTH 3a KOHIICHTpallil ateTony 80 %. s 1ipo-
'O JI0 TOMOTeHaty JoAatu piBHUH 00°eM (25 M) 100 %-ro arneTony.

8. Opepxanuii romMoreHar BiAQINBTPYBaTH Kpi3b CKISTHHUN
GinpTp.

9. EkcrpakT noBectu y MipHiit koi10i 10 06’ emy 50 mur.

10. EKCTpaKTH KOHTPOJIHOTO 1 TIOCIIiTHOTO BapiaHTIiB MOAIIUTH Ha
IBi piBHI YacTHHU. [lepiy YacTHHY KOXKHOTO 13 pO3UUHIB 3aJTUIIIUTH
y TEeMpsIBi AJIsl BU3HAUYEHHSI CYMapHOTO BMICTY 3€JICHHX MIrMEHTIB.

11. Y npyriit 4acTHHI €KCTPAKTiB BU3HAYUTH KUIBKICTh XJI0pOQi-
migy. st uporo o apyroi yactuau (25 M) nogaru 2,5 mi 0,02 H.
NH,OH (i3 pospaxynky 1 ma Ha 10 M1 BOIHO—-allETOHOBOTO €KCTPa-
KTYy).

12. CyMinn nepeHecTy y AUTHIbHY JHHKY.

13. donatots 0,2 mu HacuueHoro po3unny NaCl i 5 M netposneii-
Horo edipy (temmneparypa kunintas 40+60 °C).
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14. OneprkaHy CyMilll €HEPriiHO CTPYCUTH KiJibKa pasiB.

Hpumimka. B nemponetinuii egip excmpacyiomvcs 1inoginvhi
Gopmu niemenmis, wo micmams imon — xA10podinu, a maxKodic Ka-
pomunoiou. bezghimonvui niemenmu — xnopoginiou 3anumaiomscs 6
HUIICHLOMY 800HO—AY€MOHOBOMY WA

15. Iicns po3nijieHHS MUX IIapiB HUKHIA BOIHO—AIllCTOHOBHH 3i-
Opartu B oKpeMy KoJOy.

16. OnepxaHy CyMilll IEpEHECTH Y AUTWIBHY JIHKY 1 HOBTOPUTH
eKCTpakiro 3+4 pa3u 10 MOBHOTO BUIIyYEHHS XJIOPOQ1iliB.

Ipumimxka. [lo excmpakmy KOAHCHO20 pazy 000amv ayemoH Gio-
HOBI0I04U NONepedHitl 00 em.

17. Ilicns kiHLEBOi eKCTpakUii BOAHO—ALCTOHOBHIA ILIAp 3JIUTH Yy
MipHY KOJIOY MICTKICTIO 25 MJI 1 JOBECTH YHCTHM alleTOHOM 00’ €M 110
MITKH.

Hpumimxa. Tax camo eomyroms i Opyey yacmuHy 00CiiOHOI npo-
ou.

18. ns BU3HaUEHHS BMICTy XJIOpoQilny creKTpodoToMeTpyBaTH
o0uIBa allETOHOBI EKCTPAKTU KOHTPOJIBHOI Ta JOCHITHOI MPo0 Bij-
MOBITHO 32 663 1 645 HM.

19. Konnenrpauito cymu xj0po@iniB 00UUCTUTH 32 POPMYIIOI0:

xnopodinu (a+b) = 8,024, + 20,24, = mr/m;

ne A — BelMYMHA TONIMHAHHSA CyMapHOi BHTSDKKH IMITMEHTIB 3a
JIBOX JOBXXHMH XBHJIb, BiJIIOBITHO MaKCUMyMaM IOTJIMHAHHSI TiIrMeH-
TiB y 80 %-My aueToHi.

20. [MornmuHaHHs 000X ALlETOHOBHX €KCTPAKTIB (HEOOpOOIEHOTO I
00pobeHoro neTponeiHuM eipoM) KOHTPOJIBHOI 1 JOCTiHOT TPob
BHU3HAYUTH Ha CHEKTPO(OTOMETPI.

Hpumimxa. /{ns pospaxyuky kowyeumpayii xa10po@inioie suxopuc-
mogyioms Koe@iyienm 0,69 (Ousucv pobomy 40). Ilpo akmuenicme
xnopoghinazu cyosamo 3a KinbKicmio xa0po@inioy é 0ocniowiii npooi i
gupadicalomy y 8i0COMKAx 00 3a2anbHO20 6MICHIY 3el1eHUX nieMeHmie
¥ KOHMPONbHill npooi.

21. OpnepxaHi JaHi CEKTPOGOTOMETPHUYHOIO BU3HAYECHHS IIir-
MEHTIB 1 po3paxoBaHi pe3ynsraTu ((BapianTu: 1 — KOHTpONb (Cyma
HirMeHTiB xyopodinia + xjopodinm); 2 — KOHTPoIb (xJaopodinin);
3 — nocnig (cyma mirMeHTiB xyopodinig + xinopodinm); 4 — nocuin
(xmopodinix) 3anucaru y Tabnuio 3.8.

22. O0YHCcAUTH 3MIHM aKTUBHOCTI XJI0podisia3u y BiACOTKaX.
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Tabnuys3.S. BusHayeHHs] aKkTHBHOCTI XJ10podinazu
B POCJIMHHOMY MaTepiaJi

Bapiant OnTuuHa Bwmict mirMeHTiB y mpo0i AKTUBHICTB
T'YCTHHA MT % xJ0podinazu

KoHTpoJIbHI 3anuTaHHSA Ta 3aBAaHHA

1. SIky peakiiro Karajiizye ¢pepMeHT xyopodinaza?

2. SIKy KOHIIEHTpAIIil0 OPraHiYHUX PO3YUHHHKIB HEOOX1THO BUKO-
PHUCTOBYBAaTH IS MIPOSBY PI3HUX PIBHIB aKTHBHOCTI XJI0pogdinazn?

3. Ha yoMy 3acHOBaHI METOIM BU3HAUYEHHS aKTUBHOCTI XJI0podi-
nasu?

4. Sk BiAPI3HSIOTHCS 32 AKTHBHICTIO XJOpOQiIa3n OKpeMi BUIU
pocnuH?

5. XT0 3 KHSH-HAYKOBIIIB B MAaKCUMAaJIBHIN Mipi IpalroBaB 3 XJ0-
podinazoro i BiIKpuB ii CBITY?

6. Ha3BiTh HayKkoBi IIEeHTpU YKpaiHH, BIZOMHUX 1O poOOTax 3 Mir-
MEHTaMH POCITHH.

7. o po3ymitoTh TIiJ] KOHTAKTHAM W JUCTAHI[ITHUM KOHTPOJIEM
MirMeHTiB?

Pob6ora 45. BUBHAYEHHSA AKTUBHOCTI ®EPMEHTY
PUBYJIO30BIC®OCPAT-KAPBOKCHUJIA3U (PYBICKO)

HaiiBaxxmBimmm GepMeHTOM TEMHOBHX peakiiiii dikcamii Byr-
JISKUCIIOro rasy € puOyrno3odichocdar-kapobokcunaza (Pbd—kap-
ookcunaza, PYBICKO). Lei depment snificHioe ¢ikcaniro CO, na
pudyno3odicdocdari (PbD). Peakiiist kapOokcuayBaHHs 3a0e3meuye
CHHTE3 JBOX MOJIEKYJ TpudochortinepuroBoi kuciaotu (3-OI'K), ski
B HACTYIHMX PEAKIIISX BIIHOBIIIOIOTHCS 10 TPUPOCPOrIILIEPUHOBOIO
anperiny (3-OI'A) 3 BUKOPUCTaHHSAM €HEPreTHYHUX MPOIYKTIB CBIT-
noBoi ctanii porocuaresy AT® i HAJ[D-H.

3a3Buyail 1J1s1 BU3BHAYEHHS aKTUBHOCTI AaHOTO ()EPMEHTY BHKO-
PHUCTOBYIOTh paJlioOMETPUYHUI MeTON 3 BukopucTanuam mitku “CO,,
o notpedye crerianpbHoro obmagHanusa. [Ipore € i iHIMIA, CTIek-
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TpodoTomMeTpuuHuii Meton i3 BukopuctanusaMm AT® i HAJID-H, sk
Ko(akTopa peakuii:
HAJIOH
3OI'K ——> 3®I4

Le#i MeTon HenmpsMuUM, OJHAK JIy’KE YaCTO BUKOPUCTOBYETHCS Y
CEPIMHUX JIOCIIPKEHHSX.

Mera podoru. Hocmigutu aktuBHicTh ¢epmenty PYBICKO B
JMCTKaX POCIUH 3a Aii pi3HUX QaKTOpiB.

Marepiajin, peakTuBH, 001agHAHHA. JINCTKY BULINX POCIIHH;
0,05 M tpuc-HCI 6ydep (pH 8,0) Ta (pH 8,2), 1 MM MgCl,, 0,1
MM EJITA, 5 MM pgutiorpetiton (JJJAT) a6o 5 MM mepkaritoe-
tanon, 10 MM MgCl,, 10 MM JJIT, 50 MM NaHCO,, HAJD -
H 0,15 MM, 30 %-Ba o11TO0Ba KKCJIOTA; Bary, MOPIEIITHOBI CTYIIKHU 3
TOBKauMKaMu, HeHTpudyra, neHTpudyxHi npoOipKu, HeHTpUPyK-
Hi Baru, TEPMOCTAT, CIEKTPO(OTOMETP, KIOBETH, MarepoBi (ijb-
TpH.

Xix podorn.

1. HaBaxkky nucTkiB (5 T') po3TepTH y CTyHLi ab0 MBHIKO (BIPO-
JoBX 1+3 XB) TOMOTEHI3yBaTH 3 5 MJI CepefoBuIIIa, 10 MicTUTh 0,05
M 1puc-HCl 6ydep (pH 8,0), I MM MgCl, 0,1 MM EJITA, 5 MM
mutiorperitony (JJAT) abo 5 MM mepkanToeTaHomy.

2. Onepxxadi 3pa3Kku BiiiIbTPyBaTH KPi3b KallPOH.

3. Pozunnu nentpudyrysaru Briponosx 20 xB. 3a 18000 00./xB.

4. Jlo ocagy nomatu 2 MJ BUXiJHOTO CEpeOBUIIA 1 3HOBY LIEHTpPU-
($yryBaru 3a THX CAaMHUX YMOB.

5. O0’eqnat 0OuBa CylepHATaHTH.

6. loBecTn ix 00°eM 10 8 MJI i BAKOPHCTOBYBATH LIeH CylIepHATaHT
Ut Bu3HayeHHs akrusHocti PYBICKO.

7. Mns Buznauenns akruHocTi PYBICKO y nBi npo6ipku (mepia
— KOHTpOJIIb, ApYra — JOCHi1) BHECTH iHKyOaliiiHe cepenoBulle, 10
mictuth 0,05 M tpuc-HCI 6ydep (pH 8,2), 10 MM MgCl,, 10 MM
JIT, 50 MM NaHCO,; HAJI®-H 0,15 MM, 0,3 mit ekcTpakry.

8. [Ipobipku 3 iHKyOaLiifHUM cepeoBHUIlIEM 1HKYOyBaTu y TEPMO-
crari 3a 30 °C ymponoBx 2 xB.

Ipumimxka. Peaxyio 3anyckaioms 000A8AHHAM 8 KONCHY NPOOIPKY
0,2 mn cymiwi AT® i pubozo-5-pocchamy (P-5-D). Kinyesa konyeH-

134

mpayisi KOMROHEHmi8 y peakyiinomy cepedosuwyi mae Oymu 1 mM.

9. ¥V koHTponbHY NpoOy onpazy BHecTH piBHHI 00’eM 30 %-1
OLTOBOI KHCJIOTH.

10. Jocninny npoOy iHKyOyBaT 4 XB, MicJIs YOTO PEaKLilo 3ymu-
HUTH JT0JJaBaHHSIM piBHOTO 00°eMy 30 % - 1 o1TOBOT KHCIIOTH.

11. BumMipsTu Ha crieKTpoQOTOMETPi ONTHYHY T'YCTHHY J0CIiTHO-
ro 3pa3ka 3a 340 uM (oOmacts nornmuHanus HAJID-H).

Hpumimxa. 3a konmpons ciyeyroms npobu, 3agixcosani 30 %-to
0YMOBOI KUCIOMOK, OOHOYACHO 3 8HeceHHAM myou P-5-@ i AT®.

Jlocnio nposodsimv 6 mpuxpamuili nogmopHocmi. 3a 0OUHUYIO
axmusHocmi pepmenmy (A) nputimacmvcs 3mina onmudHol 2ycmu-
Hu (D) na 0,01 3a 1 xe. /{1 nepepaxyHKy akmusHOCmi 3 0OUHUYb
onmuyHoi eycmunu 8 mikpomoni HADH suxopucmosyroms xoe-
Qiyicnm noznunanns Kogaxmopis, sxuii oopismioe 6,22 mM!. cu!
3a 340 Hm.

IIpukJiax po3paxyHky.

Hexaii 3a 5 xB. 3miHa ontuyHoi ryctuau AD = 0,25. Tomi 3a 1
xsuwnHy AD = 0,05. [IpuiiHsABIIN 32 OQUHUIIO AKTHBHOCTI QepMeH-
Ty 3miny ryctuau 0,01 3a XB.., 0IepKyeMO aKTUBHICTh GpepMeHTy A

3ayBakuMo, IO U BU3HAYCHHS aKTHBHOCTI OYHMIICHOTO (ep-
MEHTY $SIK cyOcTpaT BUKOPHCTOBYIOThH prulysno3obichocdart, ogHak 3a
BUKOPHCTaHHS TOMOTEHATY MO)KHA BUKOPHUCTOBYBATH pr0030-5-doc-
¢ar i ATD, ocKiNbKH B €KCTpPaKTaxX 3aBKIu € pepMeHT pubo30izome-
pa3za (5.3.1.6.) i pubonykieasa (2.7.1.19), ki 3a0e3neuyr0Th CHHTE3
PB®. [Ins po3paxyHKy akTHBHOCTI )epMEHTY Ha OiJIOK, yMicCT Oijka
B po0i Bu3Ha4YaroTh 32 MeTogoM O. Jloypi.

12. Pe3ynbraTii BUMIpIOBaHHSA ONTHYHOI TYCTHHU 1 PO3PaxyHKH
aKTHBHOCTI ()epMEHTY 3amucaTy y Tadimio 3.9.

Tabnuysa3.9. Busnayennsi akruBHocTi ¢gepmenty PYBICKO

KonnenTpariis 6inka
MI/T cupoi abo cyxoi
PEYOBUHH

OntnyHa AXTHUBHICTB
TYCTHHA, YM.OI. PYBICKO

Bapianr
JocIimgy
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KOHTpOJ’lei 3alIMTAaHHA Ta 3aBJaHHA

1. Ha3BiTh KI104OBi (hepMEHTH TEMHOBOI CTalii JOTOCHHTE3Y.

2. CxapakrepusyiiTe HaiiBaxuBimmi gepment nukiry Kanbsina
— pubyno3o6ichocharkapOoKCHiIa3y/OKCUTCHA3Y.

3. Illo € cyOcTparom mist (hikcallii ByIJICKUCIIOTO ra3y B PeaKIlisix
KapOOKCHIIIOBaHHs?

4. Ha3BiTh METOIH 5IKi BUKOPUCTOBYIOTh ISl BU3HAYCHHS aKTHUB-
HOCTi pepMeHTy pulyno3obichocdarkapOokcHIasm.

5. Slka ¢yHkiis enepreTuyHux ekBiBajaeHTiB AT® i HAJI®-H mixg
yac (ikcarii BymJIeKUCIoro rasy?

PoGota 46. BASHAYEHHSA IHTEHCUBHOCTI
®OTOCHHTE3Y 3A HAKOIMMYEHHSM B JINCTKAX
OPTAHIYHOT'O BYIJIEIIO

(3A METOJIOM ®.3. BOPOJYJITHOT)

V npoueci porocunresy Byrens (CO,), 1O NONIMHAETHCS POC-
JIMHOIO, BKJIIOYAETHCS B MOJIEKYJIM CHHTE30BAaHUX OPraHiuyHHX CIO-
ayK. OCKIIBKH MiK KUIBKICTIO CHHTE30BaHUX 1 (DOTOCHHTETUYHOIO
AKTHBHICTIO JINCTKA iCHYE TpsiMa 3aJIeKHICTh, TO 32 3MiHAMH BMicC-
Ty ByIJIEIIO OPraHIYHUX PEYOBUH MOKHA OIIIHUTH 1HTEHCHBHICTH iX
YTBOPEHHSI BHACIIAOK ()OTOCHHTE3Y.

KinbkicTh OpraniyHOrO BYIVIEII0 BH3HAuYaroTh 3a MetojoMm l. B.
TiopuHa, skuii 0a3yeThcsl Ha MPUHIMITT MOKPOTO CITaJIOBaHHS POC-
JIMHHOTO Matepiajy B CyMilli CipdaHoi KUCIIOTH 3 OiXpoMaToM Kallito.
Peakitist BitOyBaeThCs 32 PIBHIHHSIM:

2K Cr,0, + 8H,S0, +3C = 2K SO, + 2Cr,(S0,), + 8H,0 + 3CO,.

HeBuxopucranuii A7s1 OKUCHEHHSI OPTaHIYHOTO BYTJICIIIO 3AJTUIIIOK
OixpoMary KaJlito BU3HaYaeThes TUTpyBaHHsAM 0,2 M pozunHOM comi
Mopa:

K,Cr,0, + 6FeSO, + TH,80, = Cr,(SO,), + 3Fe,(SO,), + K,SO, + TH,0.

[HIMKATOPOM MPOXO/PKEHHS peakiii € MuQeHiIaMiH, KUK y Bif-
HOBJIeHil popmi 6e30apBHUH, Y pa3i OKUCHEHHS MEPEXOAUTH y Aude-
HIJIOCH3UIMHBIOIET CUHLO—(10JETOBOTO KOJIBOPY.
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Bixpomar kanito okUCHIOE qudeHiIaMiH. YHACTIIOK 1ILOTO HOTo
po34rH HaOyBae yepBOHO—Oyporo 3abapsiieHHs. [1ig yac TUTpyBaHHS
clutro Mopa mecTuBaneHTHUH XpOM BiJHOBIIIOETHCS IO TPUBAJICHT-
HOTO, BHACIJIOK YOTO HOTO PO3YUH MOCTYIOBO HA0yBa€ CHHBOTO 3a-
OapBieHHS, a 10 KiHISI TUTPYBaHHS cHHBbO-(ioneToBoro. Konu Bech
XpOM Tpopearye, HacTyIHe JOoAaBaHHs coyli Mopa 3yMOBITIOE Iepe-
X1l OKHCHEeHO1 pOopMH iHIUKaTOpy y BinHOBHY (0e30apBHY). BHacii-
JIOK 1IbOTO 3’SIBIISIETHCS 3eJieHe 3a0apBiIeHHs, IKE HAJalOTh PO3YHHY
HOHU TPHUBAJIEHTHOI0 XpoMy. UiTKOMY mepexony CHHb0—(ioIeTOBOro
3a0apBIIeHHs B 3€JICHUI 3aBa)KalOTh HOHU TPUBAJIEHTHOIO 3aji3a, 10
YTBOPIOIOThCS B Tpoueci peakuii. OTke, yuM Oinblie Gixpomary Ka-
JIi10 BUKOPHCTOBY€ETHCS Ha CHANIOBaHHS OPraHiyHOTO BYIVIELIO, TUM
IHTEHCUBHILIMIA OTOCHHTE3. 3a PI3HULEIO KUTBKOCTI BYIVIELIO B POC-
JMHHOMY Marepiaii A0 nmoyarky (OoTOCHHTE3Y 1 micisi HbOro Ha CBiT-
JIi BU3HAYAIOTh IHTEHCUBHICTH (POTOCHHTESY.

Meta po6oTu. lociiauTy iHTeHCHUBHICTh (POTOCHHTE3Y 3aJIEKHO
BiJl YMOB HaBKOIIMIIIHBOTO CepeOBUIIA (IHTEHCUBHOCTI CBIT/IA, TEM-
neparypu, Kinbkocti CO, B MOBITpi), a TaKOXK MEPEKOHATHCS B Ha-
SIBHOCTI MPOLIECIB CUHTE3y OPraHiYHUX PEYOBUH Iij] 4aC aCUMIISAIIIT
BYIJIEKUCIIOTO Ta3y.

Marepiaju, peakTuBu, od1agHanHs. [lenapronis abo iHIII KiM-
HaTHI Y OpaH)XepeiHl pOCIMHM, BUTPUMaHI HalepeJoAHI JOCTiTy
BITPOZIOBX ABOX 110 y TempsBi; 0,4 H. po3unH 6iXpoMary Kalilo B po3-
6asneniii H,SO, (1:1); 0,2 1. po3uun comi Mopa (GnakuTHO-3€/1€H1
KpHucTaiu 6e3 Oyporo HaIbOTy pO3UMHAIOTH Y 1 11 Boau 3 20 Mu1 KOH-
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uenrposanoi H,SO,); 0,5 %-uii po3uun
mudeninaminy y 80 %-iii cipuaniii kuc-
J0Ti; Koa0u MicTKicTio 200 MII, CKIIs-
Hi JIHKYM, TIOeTKH MIcTKicTio 10 Mo,
OrOpeTKH MICTKICTIO 25 MII, CBepJIo,
JHIAKH, €JIEeKTPOIUINTKA, KpUCTasi3a-
TOPH 3 XOJIOIHOIO BOOIO.

Xix podorn.

1. 3 KiIbKOX MOJOBMHOK JIUCTKIB
POCTIHH CBEpUIOM BHpi3aTu 3+6 OHCKIB
wioniero mosepxHi (0,5+1,0 cm).

2. JIUCKM OIyCTUTH Y KOHIYHY
kou1Oy mictkicTio 200 M 3 10 mut pos-
yuHy OiXpoMaTy Kajiio B cipuaniii Puc.3.8. XomopmipHuk
KHCJIOTI. 13 BOZ1010

3. BmicT kon6 nepemiliati, HaKpH- (posmipu y canTimerpax)

TH CKIITHUMHU JIiIHKaMH, SIKi BAKOPUCTOBYIOTD SIK OOCpHEH1 XOIOIMIIb-
HUKH (puc. 3.8).

4. Po34MHU MPOKHUIT ITUTH BIIPOIOBXK 5 XB. HA €JICKTPOIUIUTII.

IHpumimka. Axwo pozuun y xonbi Habysac 3eneHozo 3abapénen-
Hs, 00CNI0 NOBMOPIOIOMb 3 MEHULOKW KIIbKICMIO POCTUHHUX OUCKIS,
OCKibKU XPOMOBOI CyMiuti BUABUNOCH HEOOCMAMHBO O/ 0301€HHS
POCIUHHO20 Mamepiay.

5. ITicast KUm’ STIHHSA KOIOH OXONOAUTH, HoJauTH 20 M1 BOaH 1 10-
Jal0Th 5 KpaIlUIMH iHauKatopy audeHinaminy ado ¢eHiaHTpaHiio-
BOI KHCIIOTH.

Hpumimka. Bracniook okucHeHHs Ougeninaminy pozuun Oixpo-
Mamy Kaniro Habysae 6ypozo 3a0apeneHHsl.

6. Po3unHu TUTPYIOTH ciito Mopa 3 BiZIOMUM TUTPOM 10 CBITIO—
3eJIeHoro Konbopy. OnepaHi IaHi Jal0Th 3MOTY BHU3HAYUTH BMICT
OPTaHiYHOTO BYIJIELIO B JIUCTKaX /0 MOYaTKy (POTOCHHTESY.

7. JocmiaHi pocnMHM BUCTABUTH Ha CBITJIO Pi3HOI IHTEHCHBHOC-
Ti.

8. 3a roguHy 3 Jpyroi MOJOBUHKHU JOCIIJHUX JIUCTKIB BUPI3aTH
HOBI JIMCKH, SIKi T€X CHAIIOIOTb.

9. BuzHaunTH BMICT OpraHiqYHOTO BYIJIELIO B 3pa3kax 3a HaBelle-
HOIO BUIIIE METOAUKOIO.

10. [TapanenbHO MPOBECTH KOHTPOJIbHE BU3HAYEHHS (0€3 POCIMH-
HOTO MaTepiaity), IOBTOPIOIOYH BCi OMMCAaHi BUILE Oneparii.
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11. Kinbkicts Byrmeirio (X) va 1 qm? moBepXHi JIUCTKIB 10 1 micis
OCBITJICHHSI pOoCiuH 3a 1 ro1 o0uuciuTH 3a GopMysor:

_ (A-B)-k-0,6-100
S

ne A — KinbKicTh coni Mopa, 110 BUKOPUCTaHA Ha TUTPYBaHHS
KOHTPOJIBHOT Kostou (0e3 poCIMHHOTO MaTepiany), M, B — KUIBKICTb
com Mopa, 1m0 BUKOpUCTaHa Ha TUTPYBAaHHS NOCITIAHOI KOJIOH, ML
k — monpaBka 1o Tutpy coii Mopa (k=1); S — momma auckis (y cm?),
B3STUX A aHamizy; 0,6 — koediuieHT A5 mepepaxyHKy MiTUTTpiB
comi Mopa y mislirpamMu ByIJIeLo.

10. Pesynbraru nocuiny 3amucary y Tadmumzo 3.10.

X

2

Tabnuya3.10. IHNTeHCUBHICTH (POTOCHHTE3Y Y JIMCTKAX
Pi3HHUX POCJIMH

Bukopucrano

K.Cr,0,,
MIT
coui
Mopa, M

Pocnuna
Yac BU3HAUYECHHS
ITnoma nuckis, cm?

(mr Byrerro / (.M? Tox)

Hocnin (B)
Kinpkicts Bymtero (Mr / M?)

IHTeHCUBHICTH POTOCHHTE3Y

KonT pons (A)
Hocmnin (B)
Kontpons (A)

Bwmict opraniganx
PEYOBHH Ha IOYATKY
JocCIiny
[Micnsa porocuHTE3y Ha
CBITII

KOHTpOJIbHi 3allMTAHHA TAa 3aBJaHHA

1. Ha3BiTh OCHOBHI IPHHIIAITA METOIB, 32 SKUMHU BU3HAYAIOThH 1H-
TEHCHUBHICTH ()OTOCHHTE3Y.

2. SIxi moka3HUKH GoToCHHTE3y BpaxoBaHo y metomi @.3. bopo-
Iy IiHOT JI7Is1 BU3HAYCHHS IHTCHCUBHOCTI TIPOIIECy?
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3. Ilix vac sxoi pasu dporocunresy CO, acUMITIOETHCS 10 Opra-
HIYHUX CHOITYK?

4. Ha yTBOpeHHS SKUX CHOIYK BUTpadaeThes Byrens CO, y npo-
neci oorocuHTE3y?

5. fIxi cnonyku € akuenropamu CO, y C,~tuny pocnun?

6. SIki HEeOMIKK Ma€e METOJI, 10 3YMOBITIOE BapiaOeNbHICTh Oep-
XKaHUX Pe3yabTaTi?

7. Slka QyHKILIis TMCTKA POCIMHU Y BUHUKHEHHI po30ikHOCTEH?

8. Sk BIiIMBa€ Ha TOYHICTH BU3HAYCHHS OPraHiyHOTO BYIJICIIO
TOBLIMHA JTIUCTKA?

9. Ha3BiTh OCHOBHI npaBuJiia TEXHIKH O€3MEKH i1 Yac MPOBEIEHHI
aHamizy?

Pobora 47. BUBHAYEHHS IHTEHCUBHOCTI
®OTOCHUHTE3Y BOJAAHUX POCJINH 3A KIVIBKICTIO
CO,, PO3YNHEHOI'O Y BOII

Bona Ta BOAHI KMBWJIbHI PO3YMHHU BiAPI3HSAIOTHCS BiJl MOBITPS
M, mo BMmicT CO, B HMX KOJNHMBAETHCA B IIMPOKUX Mexax. Hass-
HICTh y NPUPOHUX Bozax Kapbonaruux ( CO,” ) i riapokapOOHATHUX
( HCO,) fioHiB iCTOTHO BILTMBA€E HA KUIbKICTh y HUX BinbHOrO CO,. Y
BOJII 1 pO34YMHAX 13 JyKHO0 peakuiero (pH > 8) Binbnoro CO, Hemae.

VY 3B’3Ky 3 UMM (OTOCHMHTETHYHA AKTHBHICTh BOASHUX POCIUH
LIKOM 3aJ1€KuTh Bif goctynHoro CO,, sSKuii 3Ha4HOK MIpOIO 3y-
MOBJIIOE TPOAYKUiHNH mporiec poToTpodHMX oprani3mis. [IpuHIum
MeTofly Oa3yeThes Ha peakiii 3amileHHs BinmbHoro CO, po3urHOM
Na2CO3 a60 NaOH BitoMux KOHIICHTpAIIill 3TiTHO 3 PEeaKIli€ro:

Na,CO, + CO, + H,0 = 2 NaHCO,

3a HasABHOCTI 1HOMKATOPY BU3HAYAIOThH MEPEXil KUCIOi peakmil
PO3YHHY B CIIa0KOIYXKHY.

Merta po6oTu. BcTaHOBUTH 3aJI€KHICTh MiXK KUIBKICTIO BUTBHOTO
CO, B cepenoBuli i BAKOPMCTAHHAM HOTO JUIst (JOTOCUHTESY 3€JICHH-
MU BOJSTHUMH POCITHHAMU.

Marepianu, peakTuBu, o0agHaHHs. BonsHi pocauan — riiod-
ku enojel, muctku BamicHepii; 0,01 H. po3unH Na,CO,, cnuproBuii
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0,1 %-i1 po3unn deHondraneiny; KOHIYHI KOIOH MiCTKiCTIO 250 M,
TyMOBi TpyOKH, mineTku, OropeTku mictkictio 10+25 mu1, MipHi 1u-
JHIPH, MarHITHI IEpEeMilIyBayi.

Xix podoru.

1. Y nBi KoHI4HI KOIOU MicTKiCTIO 250 MJI HATIUTH Maiike JOBEPXY
BiJICTOSIHY BOZY, B SIKy Iepel JOCTiIOM BUAMXAIOTh Yepe3 MileTKy
MOBITPSL.

2. Y KOXHY 13 K010 BHECTH 10 OHAKOBiH (32 Macolo) TijIovLi eJo-
nei. Konbu 3akputu npoOKamu.

3. Oany kon0y BUCTaBUTH Ha CBITIIO, IHITY (KOHTPOJIBbHY) — Y TE€M-
psBy. KonTposem ciyrye uncTa BificTosiHa BOJa, sIKY BUKOPHCTOBYBa-
JIM JU1s1 HAITOBHEHHSI JIOCIITHUX KOJIO.

4. 3a 1+1,5 roz. 3 ycix konbd mociimoBHO Bigouparots mo 50+100
MJI BOaH (CU(OHOM ab0 MipHUM LMTIHAPOM) B KOJIOU AJISl TUTPYBaH-
HSl.

5. Jonatu 3+5 kpamiuH po3uuHy ¢peHondraieiny Ta THTpyBaTH i3
oropetku 0,01 H. pozuunom Na,CO, 3a MOCTIHHOTO MepeMilllyBaHHs
70 c1abKo POXKEBOTO 3a0apBIICHHS, SIKE HE 3HUKA€E BIPOAOBK 1 XB.

Hpumimxa. IHo0i nio uac dodasanus iHOUKamopy 00 O0CHIOHCY-
8aHOT 800U 6 KOOI piOuHa 8I0pazy 3a6aApEIIOEMbCS 8 PONHCEGU KOTID.
Iloacnims, wum ye 3yM081€HO i uu 6apmo Oani npoooeICcyeamu mu-
MpYBaAHHSL.

6. O6’eM BHKOPHCTAHOTO AJISi TUTPYBAaHHs PO3UMHY 3alucarty i
oOumcauTyu BMmicT BinbHoro CO, y Bozi 3a (opmyJ1010:

2,2-V - 1000
X = (me/n),
|4

1
ne V — 00’eM po3unHy, BUKOPUCTAaHUN HA TUTPYBAaHHS BOAM, MJ;

V,—06’em Boau, B3ATOI Il TUTPYBAHHS, MII; 2,2 — KijbkicTh Mr CO
, axa exBiBanentHa 1 min 0,01 v posunny Na,CO,.

7. InrencusHicth potocunTesy (/ Ry CO,/(m*ron)) obuucnuTH
3a hopMyIotO:

2

A-B

1, B B

ne A —swmict BinbHOro CO, y Bozi B ko101, sika niepeOyBace B TeMpsi-
Bi; B — BMmicT BinbHoro CO, y Bozii B ko101 Ha CBiT/I; 7 — 9ac JOCIiy,
TOll.; p — Maca pOCJIHHY, T.
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KOHTpOJ’lei 3alIMTAaHHA Ta 3aBJaHHA

1. Y sxiit popmi BoxsHi pocunu acuminiorots CO, i3 Bogu?

2. Uu BapTO N00ABJIATH B aKkBapiyM ra3oBaHy BOJY CTOJIOBOTO
MIpU3HAYCHHS !

3. Uu MOXKHA BUKOPHUCTATH ISl BUIIICHABEJACHOT poOOTH 1HIII 1H-
nuKaropu?

4. YoMy mij 4ac CTOSHHS BIATUTPOBAHUX MPOO poxkeBe 3a0apB-
JIEHHSI BUHUKAE 3HOBY?

5. SIk MoxHA 301IBIIUTHA BMICT CO2 y IOCHTiIHIN Bomi?

6. Slxi mepeBaru Ta HEAONIIKK Mae 11eid MmeTon?

7. Sk BrmBaroTh Ha BmicT CO, y Bozti 3Minu pH?

8. Yomy miz 4ac Bu3HadeHHs porocunresy 3a sminamu CO, Bu-
KOpUCTOBYIOTh '“C MideHi 3a ByIJielleM CIOTyKH?

Po6ora 48. BUBHAYEHHS IHTEHCUBHOCTI
®OTOCHUHTE3Y 3A IIOTJIMHAHHSM CO,

Y 3AMKHYTOMY ITPOCTOPI BA METOAOM
JLA.IBAHOBA 1 H.JI. KOCCOBHYA)

Ieit meTox BU3HAYEHHS (OTOCUHTE3Y HAJEKHUTDH IO Ta30METPHY-
HUX. BHKOPHUCTOBYIOYM HOTO, BPaxOBYIOTh 3MEHINEHHS B TOBITpi
KOHIIEHTpAIlii BYTJIEKHACIIOTO Ta3y, SKUi 3HAXOMUTHCSA B 3aMKHYTOMY
npocrtopi (B kon6i) BHachinok acuminsuii CO, dorocunTesyoanm
suctkoM. Ileit MeTos] peKOMEHIYEThCS BUKOPUCTOBYBATH B MIPUPO.I-
HUX YMOBaX Ha JIMCTKaxX, HE BiIOKPEMIICHHX BiJl TarOHA, HA OKPEMHUX
riJIKax 1 MUTHX POCIMHAX.

Meton 6a3yeThCcsi Ha TOMY, IO IICJIS €KCIIOHYBaHHS POCIIMHU B
KOJIO1 3B’S3YIOTh HE MOMIUHYTY JINCTKAMHU BYIJICKUCIIOTY, JOMAH0YH
HAQJTWIIOK PO3YMHY JIyTy. ITic/Ist 4oro JyT, 10 3ajIMIIUBCS, THTPY-
IOTh COJITHOIO a0O0 IIABJICBOK KHCIOTOK. Peakilis BinOyBaeThecs 3a
HACTYITHUMHY PiBHSIHHSIMM:

Ba(OH), + CO, = BaCO, + H,0
Ba(OH), + 2HCl = BaCl, + 2H 0

I3 HaBenenux piBHSIHBb BUAHO, 110 1 Moo HCI Bignosimae 0,5
Moyt CO,, BinnosinHo ue cknagae 22 v CO,. 3a KoHUEHTpalii co-
nsno1 kucnoru 0,025 H. B 1 mut riboro po3unny Mictutbes 0,00002-
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5 MOJISt COJITHOT KUCIIOTH, 1110 €KBi-
BajeHTHo 22°0,000025 = 0,00055
r, a6o 0,55 mr CO,,.

Janmii metonm nae TOYHI pe-
3yABTATH SKIIO Mif 9ac BiKPUTTS
Ta 3aKpPUTTS KOJIO PYKH JIFOAMHU
HE TOPKAIOTHCS JIO CKJIa, OCKUIbKU
MOBITPS PO3IIUPIOIOYUCH TIPH Ha-
IpiBaHHI YaCTKOBO BHXOJIUTUME 3
k0J10. Y 1ipoMy pasi Tpeba cTaBUTH
3+5 moBTOpPHOCTEH OJHOTO BapiaH-
Ta J0CHiay.

Mera po6otu. [locniauru, 1o 7
i 9ac (OTOCHHTE3Y BiJI0OyBAETHCS
MOTJIMHAHHS BYIJICKUCIIOTO Ta3y, a
caM TpoLecC 3aJeKUTh Bl iHTEH-  Puc. 3.9. Acuminaniiiaa
CUBHOCTI OCBITJICHHS. npoba

7

Marepiaiu, peakTuBu, odaagnanns. Kivuatai pocnunu (Ha-
MpUKJIal, IeJaproHis), JIMCTKH SKuX MaroTh depewku; 0,025 H. po3-
unn Ba(OH),, 0,025 H. poszuun HCl, 0,1 %-ii cnuproBuii po34us de-
HoJdTaneiHy; aCUMITISILIHHI KooK MicTKicTio 1+2 11, TyMOBi TpoOKH
3 orBopamu (Ne 1), 1110 3aKpUBAIOTHCS CKISTHUMU MATMYKaMHy, TYMOBI
MpoOKH, MO0 CKJIAAAIOTHCS 3 ABOX IMOJOBHHOK i MAarOTh MOCEpEIUHi
BUiMKY (Ne 2), mokcmetp, enekTponammna mnotyxHictio 200+300 Br,
MUTIMETPOBHI TaIlip, BaTa, Baru.

Xix poboru.

1. ITixiOparu nBi 0fHAKOBI KOJIOM (TOCHIAHY 1 KOHTPOIIB). Butpu-
MatH ix npotsirom 30 XB. BiIKPUTHMU JJIs1 3aTIOBHEHHS TIOBITPSIM.

2. Bu3HauuTH 11011y JTOCIIITHOTO JINCTKA.

* BusnauuTu Bary mMigiMeTpoBoro narnepy miomieo 100 cm?.

* Ha miniMeTpoBmii narmip HaKJIaCTU JTOCHITHUI JTUCTOK, 0OBECTH
HOTro, KOHTYPH JIUCTKA BUPI3aTH.

* 3BAKUTH MAIIEPOBY KOIIIIO JTOCIITHOTO JIUCTKA.

* OOUUCIIUTH TUIONLY JOCIIAHOTO JIUCTKA 32 MPOIOPITIETO:

A C B-C

— =—— ,3Bigku X= —
X

B
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ne A — Bara MiTIMETPOBOTO Tamepy, r; B — Bara mamepoBoi Ko-
mii gocigHOTo MrcTKa, T, C — MJIoIIa MiTIMETPOBOTO marnepy, cM?; X
— IUIOIIA JIUCTKA, CM?.

3. Yepewiok IOCHiAHOTO JHCTKAa OOrOPHYTH BaTOIO 1 3aTUCHYTH
MIiX JIBOMa MojioBHHKaMu ipoOku Ne 2 (puc. 3.9).

4. JlucTtok BBeCTH B acUMULALIMHY KonOy, a ii ropno 3aKpuTH
MPOOKOIO.

5. Konby ekcrionyBaru Ha cBiTIi BriponoBxk 10 xB. [HTeHCUBHICTH
OCBITJICHHS BUMIPSTH JIIOKCMETPOM.

6. [Topy4 noctaBUTH KOHTPOJIbHY KOOy O€3 JIMCTKa, SIKY 3aKpUBa-
10Th IpoOkoro Ne 1 (puc. 3.9).

7. 3a 10 xB. 3 10oCaigHOI KOJIOHW JIHUCTOK BHIHATH, OOMAB1 KOJIOHU
3akpuTH IpoOkamu Nel.

8. INanuuku i3 mMpoOOK BUHHATH i Kpi3b OTBOPH B AOCHIAHY 1
KOHTPOJIbHY KOJIOM HanuTH 1o 20 MJI po34rHy OapuTy 1 1o 2 Kpariu-
HU iHOUKaTOpa (peHonTaneiny.

9. Konbu 3HOBY MIIIbHO 3aKpUTH, BCTABJISIIOYH B MPOOKH CKIISHI
MaJIWYKH, @ BMICT Y HUX NepioguyHO 300BTYBaTH BIIponoBx 10 XB.

10. Kpi3p orBopu B npoOkax pozunnu tutpysaru 0,025 . HCI i3
OIOpETKH JI0 TIOBHOTO X 3HEOapBICHHS.

11. IntencusHicTh potocunTesy (1 oo Mr CO, / (M*Tom)) oOumcIn-
TH 32 HOPMYIIOI0:

(A -B)-0,55

o St

ne A — xinbkicts HCl, BUKOpuCcTaHa Ha TUTPYBaHHS OapHUTy B J0-
ciifnii xonbi, mir; B — kxinbkicts HCI, BukopucTana Ha TUTPYBaHHS
OapuTy B KOHTPOJIbHIH K001, MiI; 0,55 — kinbkicte CO,, sKa exBiBa-
nentHa 1 ma 0,025 1 HCI, mr; S — miroima JIMCTKIB, M%; f — €KCIIO3HIIIS
JOCIiY, TOJ.

12. Pesynpraru 3anucary y Tabmumio 3.11.

13. 3poOuTH BUCHOBKH.

Hpumimxa. 11i0 vac nposedenns pobomu iHmeHCUGHICMb OCGIM-
JIEHHS 8aPI0IOMb PO3MIUEHHAM YOMOCUHMEIYIOYUX TUCHKIE HA Di3-
Hill giocmani 6i0 docepena ceimna. Ha ocnosi oanux, ooepocanux y
Pi3HUX nidepynax, pobisams SUCHOBOK NPO 3ANENCHICMb [HMEHCUG-
HoCcmi ghomocurmesy 8i0 IHMEHCUBHOCMI 0C8imaeHH s pocaun. Ao
sapianmis oceimienns bazamo, pesyromamu 300paxcyroms epagiy-
HO.
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Tabnuys3.11. Bu3HaYeHHs iIHTEeHCUBHOCTI (POTOCHHTE3Y
3a normmHanuaM CO, y pisHAX pociiuH

. m | m Kinskicts HCI, o=
w . - -
= ; E & e BUKOpHUCTaHa Ha ; 5 e
£5 o e |&= THTPYBaHHs GAPUTY, MIT zEq
M O a =]
cE | EE| S |€& 2 2Ez
8E £ g |5k = S 28
O3 o 8 = S8 5 o, o =0
S £ o S o 2 g E €935
2 T L = =

KoHTpoabHi 3annTaHHA Ta 3aBIaHHA

1. Ha3BiTh Henoiku BU3HAYCHHS IHTCHCUBHOCTI (POTOCHHTE3Y B
3aMKHYTOMY IIPOCTOPi.

2. SIki peHOBUHH € aKLENTOPaMH BYIJIEKHCIOTH Y POCIUH?

3. Sk BinOyBaeTbesi pereHepauisi puOynoso-1,5-Oichocdary B
mporieci hoTocuHTE3y?

4. Yomy BinOyBaeTbcsi 00e30apBICHHS KOJTLOPOBOTO PO3UUHY?

5. Un MoKe 3a3HaueHH METO[ MPaLOBaTH B ABTOMAaTUYHOMY pe-
KHMI 3 PEECTPaLi€l0 TOKA3HUKIB?

6. SIki mepeBaru Ma€ po3IIIHYTHI METO[ Iepell iHIIUMH, 10 BU-
KOPHCTOBYIOTBCS [UIsl BU3HAYCHHS IHTEHCUBHOCTI ()OTOCHHTE3Y?

PoGora 49. BUBHAYEHHSI IHTEHCUBHOCTI
®OTOCHUHTE3Y FTA30METPUYHUM METOJOM

Y TEUIi HOBITPSI (3A METO/IOM I1.0. YATCHBKOI'O
LB. CJIABIKA)

Metoz 0CHOBaHHMIA Ha BIACTUBOCTI PO34UMHY OikapOOHATy HATpiro
(NaHCO,) mnpuxonutu B piBHosary 3 CO, nositps. ¥ pasi nomm-
HaHHS 200 Bifayi pO3YMHOM, IO MICTHTh IHAMKATOP KPe30J, ByTIIe-
KHCJIOTO Ta3y 3MiHIOeThcsa Horo pH i BinnmoBigHO 3a0apBieHHs, SIKe
MOPIBHIOIOTH 3i CIIElialbHO BUTOTOBIICHOIO 3a Tabnuuero 3.12 3 Oy-
¢epHoto mkanor. BeranosmooTs Bennunny pH pozunny Oikap6o-
HaTy, a NoTiM 3a rpadikom (puc. 3.10) BU3HAUAIOTH KUIBKICTh ByIJIe-
KHCIIOTH B MOBiTpi. L{i Jani 1aroTh 3MOTy po3paxyBaTH iIHTEHCHBHICTb
(oTOCHHTE3Y POCIIHH.
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Tabnuys 3.12. BUroToB/IeHHsI CTAHAAPTHUX Oy)epHUX PO3YHHIB
i3 pH 7,5+8,8 051 nopiBHSLIbBHOT MIKAIH

pH po3unny | a*, mn 0*, Mn | pHpo3umny | a* mm | 0% mu
7,5 1,30 8,70 8.2 3,50 6,50
7,6 1,50 8,50 8.3 3,95 6,05
7.7 1,75 8,25 8.4 4,45 5,55
7.8 2,05 7,95 8.5 4,95 5,05
7.9 2,35 7,65 8.6 5,50 4,50
8,0 2,70 7,30 8,7 6,05 3.95
8,1 3,05 6,95 8,8 6,70 3,30

Ipumimka. a* — 1/20 M pozuun 6ypu (19,108 2 Na,B,0,+ 10H,0
6 1 1 oucmunvosanoi eoou bez CO,); 6* — 1/5 M posuun 6opnoi xuc-
aomu + 1/20 M NaCl (12,45 2 H3B03 + 2,925 2 NaCl ¢ [ 600u).
Inouxamop — xpe3zonosuil uepgonuil.

Konopumerpuunuii meton M. Uarcekoro i b. Cnasika nae 3mo-
Iy BU3HAYUTH B T€Yil MOBITPS IHTEHCHUBHICTh (DOTOCHHTE3Y JIMCTKIB
IHTaKTHOI POCIIHMHHM 1 IepeOyBaloTh Y BIAHOCHO CTAaOUTBHUX yMOBaxX
KOHIIEHTpaIii ByIIeKuciaoro rasy. Cxema mpmiagy 300pakeHa Ha
puc. 3.11. Jns BuzHaueHHS] (OTOCHHTE3Y HEOOX1THO IBA MPHIIAIH:
OJIH PEECTPYE KITBKICTh BYIJIEKHCIOTH B TIOBITPI, IO MPOTATYETHCA

/ ™ 24 npunod

-.-.::9/ fam‘%ra

fpungd Zamconoeo
i Cnadine

Puc. 3.11. Cxema npunany Ajs BusHadeHHsS GOTOCHHTESY:
1 - xamepa 3 nnexcuenacy ons nucmxa; 2 — T —nodibna cxnsna mpy6xa
3 omeopamu; 3 - nucmox; 4 - eymosa mpyoxa; 5 — cknsHuti npunad Yam-
cvko20 i Cnasixa 3 iHOUKAMOPHUM PO3UUHOM; 6 — NPoOKA 3 6CMABIeHUM
8 Hb020 mepmomempom; 7 — peomemp; 8 — mpitiHux
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Kpi3b JHUCTOK (KOHTPOJIb), @ iHIMK — 171 Bu3Hadae 3amumok CO, B
MOBITPI MiCJIs MOTIMHAHHS YaCTUHH i1 i) Yac POTOCHUHTE3Y JTUCTKOM

(mocmin).

Meta po6oTu. O3HaiiOMUTHCS 3 METOAOM BU3HAaUEHHS (DOTOCHH-
Te3y B Teuii HOBITPA, OKA3aTH 3aJIeKHICTh (POTOCHHTE3Y BiA (hakTo-
PpiB JOBKLILIS.

Marepianu, peakTuBM, 00JagHaHHs. JIMCTKM KIMHaTHUX poc-
nin; posuun 0,001 v, NaHCO, + 0,099 n. KCI; 1/20 M po3uun 6ypu
(Na,B,0, - 10H,0); 1,5M po3uun 6opuoi kucnoru (H,BO,); 1/20 M
NaCl; 0,2 % -ii Kpe30o10BUil YepBOHMIA; 1Ba Mpwiagu YarceKkoro i
CnaBika, TEepMOMETPH, PEOMETPH, HACOCHU JJIsl IPOTATyBaHHS MOBITPS,
T-noniOHa ckisiHa TpyOKa 3 OTBOpaMU AJISl IPOTATYBAaHHS HOBITPSA 3
KaMepH, ToJIieTHIeHOBa a0 IIEKCUITIACOBa KaMepa ISl JIMCTKA.

Onwuc npunagy.

[punan cknanaeTbest 3 IBOX CKISIHUX YaCTHH, 3’ €JHAHUX MiX CO-
ooto nnriom. Brucora fioro 20 cM, giaMeTp HUKHBOT YacTHHU 1,5 cM.
BepxHio yacTuHy 3 KyJenogiOHUM pO3IIUPEHHSM i BiBiIHOIO TpYyO-
KOIO 3aKpUBAIOTh TYMOBOIO IPOOKOIO, KPi3b SIKY BCTaBIAIOTH TEPMO-
METP Y HUJKHIO YaCTUHY 3 IHIMKAaTOPHUM pO3YMHOM. HWKHs yacTuHa
npuiagy Mae BiTATHYTHH KiHelb, SIKHI 3aKPUBAETHCS CKISTHUM Kpa-
HuKoM. [1oBiTps Yepe3 KpaHUK HaOXOAWTH B IHOAUKATOPHUH PO3UUH
1 IPOXOAUTH KPi3b HBOTO y BUINISAAL ApiOHUX OynpOamok. Buxomuts
MOBITPs 3 BEpXHBOI YaCTUHM MpUJIaLy y BIINOBIOHY TpyOKy i Han-
XOIOHUTH IO peoMeTpa. 3a JOMOMOTO0 OCTaHHBOTO HIBHJIKICTH Tedil
MOBITPS MIATPUMYETHCS CTAJIOK0 HPOTATOM BChOTO Jociiny. Peomerp
SBJIsIE COOOI0 CKIISIHY TPYOKY 13 3amasHUM BEPXHIM KiHLEM, HIKHS
yacTUHA ii BCTaBIsSeThCS B MindapOOBaHy PiIUHY, SKa MICTUTBHCS B
PO3LIMPEHOMY KiHIII 30BHIIIHBOI TPyOKU. 30BHIMIHS TpyOKa HpHUEN-
HY€TbCA A0 Hacoca. PeomeTp momnepenHbo TpanyrorTh 3a JAOHOMO-
TOI0 T'a30BOT0 TOJMHHUKA a00 pecriparopa. 3a MBHIKO1 TeYil HOBITPS
3athapOoBaHa piAvHA MigHIMAETHCSA MO BHYTPILIHINA TpyOLi, 3a crHo-
BUTbHEHOI — omyckaeTbes. [IIBUAKICTE Tewil TMOBITPS PEryirOOThH
CKJIIHUM KpaHHuKoM y npunazi Yarcekoro—Crnasika. PiBeHb pinuHu B
TpyOLi BU3HAYAIOTH 3a LIKAJIOKO.

MoTop mpoTArye MOBITPS Kpi3b 1Ba IpUIIajH OfHOYACHO. Jlist
LBOT0 /10 TPYOKH, LIO iine A0 Hacoca, depe3 TplI/IHI/IK MPUETHYIOTh
MpUiIagu: KOHTPOJIBHUN Oe3mocepenHbo, a JOCHiHUNA — Yepe3 peo-
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MeTp. Sk KamMepy BUKOPUCTOBY-

ol
FOTh OJIIETUIIEHOBUI MIIIEYOK, ::
B KW BCTaBJIAIOTH T-momiOHY 85k
CKJIIHY TPYOKY Ta JHMCTOK; BiJlb- &4
Hi kpai Mmimeuka 3aruHalorh i &9
3aKpIIUTIOIOTh KaHIEISPCHKUMHU ':"f
CKpilKaMu. 3pyuHININMU € Ka- - gg
MEpU—TIPULICTIKH, BUTOTOBJICHI %9
3 miekcunacy. [1oBiTps 3 kame- " 8 j
pH T'YMOBOIO TPYOKOK HaIXo- ' q’? c;alu;s ,;j“’ a"a'“;; "y
IUTH 10 MpWiIagy 3 IHIUKaTop- wimpaicrp £0,(8 mz/1000 s nobimag)

HUM PO3YHHOM.
Puc. 3.10. 3anexHicts pH posunny

Xinx pooorn. 0,001 1. NaHCO3 + 0,099 1. KCl Bigg

1. Hepen nocmigom y mpu- Kimbkocri CO2 B mosiTpi
Jagd HaIUTU 1o 10 M1 1HaMKa-

Toproro po3uuny (0,001 n. NaHCO, + 0,099 u KCl, B sixknii nonano
YOTHPH KPAIIMHU KPE30JIOBOTO YEPBOHOTO).

2. BxmiounTtn Hacoc 1 00epeXHO BIIKPUTH KPaHUKH IMpHIIafiB,
BITyCKAalO4H TIOBITPAL.

Hpumimxa. [yxupyi nosimps npoxo0sme Kpizb iHOUKAMOPHI PO3-
YUHU, 6CTNAHOBIEH] Yepe3 3+7 Xx8.

3. Busnauuru piBHoBary mixk BMictom CO, B IOBITpi Ta iHIMKa-
TopHOMY po3umHi. [[e BinOyBaeThcst Toai, ko pH po3uuny nepecrae
3MIiHIOBATHUCS.

4. Buznauntu pH po3unHiB, 3a rpadikom (puc. 3.10), 3HalTH BMicT
BYIVIEKHCJIOTO ra3y B 1 J1 MOBITps, Oepydr A0 yBaru TeMmeparypy.

5. Jlo mocnigHOTO NMpUiIagy NpUENHATH Kamepy 3 JIUCTKoM. Yepes
1020 xB. goCiix 3aKIHYNATH.

6. 3akpuBalOTh 0OMIBA KPAHUKHU Ta BIAKIIOYATH MOTOP.

7. BuzHauntu Temreparypy B Mpuiajgax i 3a J0IMoMorow oydep-
HO{ IIKaJIM BCTAHOBUTHU Benu4unHy pH y KOHTpoNsHOMY H J0CiTHO-
MY pPO3YHHAX.

8. Busnauutu Bmict CO, B MOBITpi, IKE NPOMIIO KPi3h KOHTP-
OJIbHI Ta JOCTIIHI PO3YUHH.

9. InrencuBHicTh QoTocuntesy (/ cb) mr CO, /(m*roz) o6uucIuTH
3a hopmyIoro:

(a-6)- v-100
I =

P S ’
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ne a — kinpkicte CO, B 1 1 NOBITPS, 110 NPOKILIIO YEPE3 KOHTP-
onbHMH npunan; b — kinekicts CO, B 1 11 MOBITPS, 1O NPOHIILIO Ye-
pe3 pocmianui nputan (micns noruHanHsa yactunu CO, B mpomueci
¢doTocuHTE3y); V — IIBUAKICTH PyXy HOBITPA Kpi3b 1HAMKATOPHUH
pO34uH, JI/ToA.; S — IUIONIA JIMCTKA, M? (BU3HAYAIOTh 32 JJOIIOMOTOI0
MLTIMETPOBOIO Tarepy).

Pizni epynu cmyoenmis uxonyroms maki eapianmu 00cnioie:

1. BusHaueHHs iHTEHCUBHOCTI (DOTOCHHTE3Y 3aJIe)KHO Bifl iHTEH-
CHBHOCTI OCBITJICHHSI.

2. BusHaueHHsS iHTEHCUBHOCTI ()OTOCHHTE3Y 3aJIe)KHO Bij CIICK-
TPaJbHOTO CKJIady CBiTJIa (Ha KaMepH 3 JIMCTKOM HaAiBaloTh (QyTIisi-
PH, SIKi IPOITYCKAIOTh JIMILE CHHi, Y4epBOHi a00 KOBTI IPOMEH]).

3. BusHayeHHs1 iHTEHCHBHOCTI ()OTOCHHTE3y 3alieKHO BiJ BiKY
JIUCTKIB (Y HOCTiII AOCTIKYOTh MOJIOZI i CTapirodi JIUCTKH).

4. Bu3HaueHHs iHTEHCUBHOCTI ()OTOCHHTE3Y B €THONBOBAHUX 1 3€-
JICHUX JIUCTKaX.

OtpumaHi aaHi 3anucaru y Tabnumio (CaMOCTIHO CKIIaieHy CTY-
JICHTaMH), CTATUCTUYHO OOpOOUTH iX 1 3pOOUTH BUCHOBKH IIIOJIO 3a-
JISKHOCTI iIHTEHCUBHOCTI ()OTOCHHTE3Y Bix Aii pi3HHUX (pakTopiB.

KoHTpoabHi 3annTaHHA Ta 3aBIaHHA

1. SIxi nepeBaru MeTOy BU3HAUEHHS IHTEHCUBHOCTI ()OTOCHHTE3Y
B Teil MOBITPsI MOPIBHSIHO 13 3aMKHYTHM IPOCTOPOM?

2. Slxi mepeBaru MeToAy BHU3HaueHHs (OTOCHHTE3Y 3a YarchKum
i CnaBikom?

3. Slkumu MeToaMH MOKHA BU3HAYUTH IUIOILY JTUCTKIB?

4. Yy BIIMBa€ TUXaHHS POCIUH HA BETMYUHU (OTOCHHTE3Y?

5. HazBitb amaparypy, o motpiOHa 111 BAKOPUCTAHHS JAHOTO METOLY.

6.Yu Mmae 3a3Hav4eHUil MeTo IiepeBark HaJ iHppauepBOHUM aHa-
Ji3aTOpOM, SIKWH BUKOPUCTOBYETHCS I1i[] YaC BUMIPIOBaHHS iHTEHCUB-
HOCTi pOoTOCHHTE3Y?

PoGora 50. HOJOMETPUYHUI METO/ BUSHAUEHHS
BMICTY KHUCHIO ¥ BOJI SIK TIPOAYKTY
®OTOCHUHTE3Y (3A METOJOM JI.B.BIHKJIEPA)

J171s1 OLIIHKHM KMCHEBOTO PEXXUMY BOAOHM i POTOCHHTETHYHOI MPO-
OYKTUBHOCTI BoopocTel (epBUHHOT NPOAYKLii) 3 XIMIYHUX PO3PO-
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00K HalyYacTille BUKOPUCTOBYIOTh BU3HAYECHHS KIIBKOCTI KHCHIO B
pinuni 3a metomom JI.B.Binkiepa. Lleit MmeTon 3aCTOCOBYIOTH TaKoX
mig 4ac poOOTH 3 BUIIUMH BOAHUMH POCIMHAMU. 3a 3MiHAMHU BMic-
Ty KUCHIO Y BOJIi HOPiBHSHO 3 KOHTPOJIEM MOXHA 3pOOUTH BUCHOBKH
po XxapakTep Iii BiamosinHoro ¢akropa (Hanmpukian, pi3HOMaHIT-
HUX TOKCHKAHTIB, YMOB JKUBJICHHS, CBITJIOBOTO PEXHUMY, TEMIIEPATy-
PH) Ha KHUTTEIISUIBHICTD POCIMHU MEPII 32 BCe Ha (POTOCHHTETHYHY
AKTHBHICTb.

Merton Binknepa rpyHTyeThCsI Ha 30aTHOCTI T1IpaTy 3aKUCy Map-
TaHLIO 3B’5I3yBaTd B JY)KHOMY CEPEIOBHUINI PO3UMHEHUH Y BOAL KU-
CEHb, OKHCHIOIOUMCH MPH LILOMY B CIIOJIYKY BHIIOi BaJIEHTHOCTi. B
KHCJIOMY CEpEelIOBHILI MapraHelb BiIHOBIIOETHCS, OKHCHIOIOUU €K-
BiBaJICHTHY KilbKicTh Homy. KinbkicTh BHmaneHoro Hoiy BH3HaYa-
€THCSl THTPYBAaHHSIM pPO3UHHY Tinocynbditom. [ligpaxosaHo, mo oqHa
rpamM—MoJieKyia rinocynbdity Bignosigae 8 r xkucHio. [Ipouec, mo B
ueit yac BinOyBaeThCs, MOXKHA PO3ALINTH Ha /IBA €TaIIH.

Ha nmepmomy erani B nocnigHoMy (JIy>KHOMY) cepemoBHILi (ik-
CYeTbCcsl KHCeHb. [Ipu IbOMY XJIOpHUCTHI MapraHenp pearye 3 igkum
HaTpOM, 1 YTBOPIOETHCS OLIMI Ocaj rifparty 3aKUCy MapraHuio:

4MnCl, + 8NaOH = 4Mn(OH), ¥ + 8NaCl.

lNppat 3akucy Maprafiio MoBHICTIO 3B’SI3y€ POSYMHEHUH y BOZ1
KHCEHb, OKHCHIOIOUUCH Y MapraHIeBaTUCTy KHCIOTY Oyporo KoJbo-
PY, B CKJIafi sIkoi MapraHeupb HaOyBa€ BaJICHTHICTb, 1110 JOPIBHIOE YO-
THUPHOM:

2Mn* (OH), + O, = 2H,Mn*0,

Hapnumoxk rigpaty 3akucy Mapraiiio pearye 3 Li€lo KHCIOTOIO,
YTBOPIOIOYH CLJ1b IBOBAJICHTHOT'O MapraHIio Ta MapraHIeBUCTOI KHC-
JIOTH:

2H,Mn*0, + 2Mn*(OH), = 2Mn*Mn*0, + 4H,0.

Jpyruii eran moB’si3aHHil 3 BiAHOBICHHSM YOTHPHBAJICHTHOTO
Mapraijio Ta BUAUICHHIM Hoay B kuciomy cepenoBuiii. [Ipu npo-
My YOTHUPHUBAJICHTHUH MapraHelb BiIHOBIIOETHCS 10 JBOBAJIEHTHO-
ro, OKHCHIOIOYHM BiJIOBiIHY KUIBKICTh Homy (3 HOOUCTOTO Kaliro
—KI):
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4KI + 4HCl = 4KCl + 4H;
2Mn?Mn*0, + 8HCI + 2HI = 4Mn?'Cl, + 21, + 6H,0.

CyMapHO 1ie PiBHSHHS Ma€ TaKUH BUIISAM:
2KI + 2Mn*Mn*O, + 12HCl = 4KCl + 4Mn**Cl, + 21, + 6H,0.

KinbkicTh BUiIEHOTO HOJY BCTaHOBJIOIOTH TUTPYBAaHHSIM JIO-
CIIIZTHOTO PO3YMHY TiMocyab(iToM:

21, + 4Na,S,0, = 4Nal + 2Na,S,0,

3a meTonoMm BiHkiiepa BpaxoBy€eThCs JIMIlE KUCEHb, SIKUH PO3YH-
HeHuit y Bomi. Citij mam’TaTH, 1o OUIBIICTh BUIUX BOASHUX POC-
JIMH Ma€ 3HAYH1 MDKKJTITHHHAKY 3 KOTPUX BUAAJSIFOTHCS IyXUPL Ta-
3iB (KHCHIO), 5IKi 3a MeToioM BiHKkIiiepa He BpaxoBYHOThCs. [y TOro
1100 13 POCIMH MyXHUPIIi ra3y HEe BUAAISIUCH IiJ 4aC EKCIICPUMEHTY,
ix Oa)kaHO MIATOTYBaTH, MMiIpi3aBIIM 32 1+2 Mo0u 10 MociaHOI eKc-
MO3UIIIT 1 LIl 3pi3 He BiIHOBIOBATH. Boma mpoTsarom nociiay He mo-
BHUHHA TIEPECUYYBATUCS KUCHEM 1 HE YTBOPIOBATH ITyXHPII.

MeTta po6oTru. O3HAHOMUTHUCS i3 KHCHEBUM METOJOM BH3Ha-
YCHHSI IHTEHCUBHOCTI (JOTOCUHTE3Y a00 IMXaHHS 32 KUIbKICTIO BH/Ii-
JIEHOTO 200 MOMTMHYTOTO KKCHIO, 8 TAKOXK JOCIIIUTH 3aJIeXKHICTh (O-
TOCHHTE3Y Y BOIHOMY CEPEIOBHUIIII BiJl TEMIIEpaTypH, IHTCHCUBHOCTI
cBitia, Bmicty CO, ToImo.

Marepianu, peakTuBHu, 06Jaananns. Bogopocti abo muct-
KM BUIIMUX BOISHUX POCIHH (HAaNpuKiad, enojei, BamicHepii); 0,1 H.
PO3UHUH TINOCyabQITy, 3 PO3BEACHHS SKOTO CBIKOK JUCTUIHOBAHOO
BO1010 TOTYI0Th po3unH 0,02 u.; 0,01 u posunn K Cr,0; 0,5 %-i
PO3YHH KPOXMAJII0; PO3UYMH XJIOPHCTOTO MapraHIio (U1 MOTo BUTO-
tosnenns 50 r MnCl, - 4H,0 pozunnstors y 100 mn Bogu. Crexarnb
3a THM, 1100 CLIIb XJIOPUCTOTO MAapTaHII0 He MiCTHJIa 3a11i3a); pO3UUH
NaOH + KI (asst iporo 33 1 ayry po34rHSIOTh B AMCTHIIHOBaHIH BOII,
a motiM goxaroTh 20 T KI # 1oBoasaTh 00’ €M JHCTHIILOBAHOIO BOJIOIO
no 100 mi, po3urH 30epiraloTb y TEMHOMY Miclli); KOHIIEHTpOBa-
na HCI a6o H,SO,; xanibpoani cknsHkn mictkictro 150 1 300 mur;
cr(OHM JIs HAMOBHEHHS CKJISTHOK BOJIOIO Ta B3STTS MPOO; MIMETKH
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MicTKICTIO 1 12 MJI 3 JOBICUMHM KIHIIIMH, IMIIETKU MICTEKICTIO 5 Ta 50
M1, konou Epienmeriepa, TepMoMeTpH, OFOPETKU.

Xinx po6orn.

1. CKJISIHKM C TIPUTEPTHUMH CKIITHUMH npoOkamu (MicTkicTio 100,
150, 300 mi1) 3aOBHUTH MPUPOAHOIO BOAOIO a0 CyCIEH3I€I0 BOAO-
pocTeil Ha JKUBUIIBHOMY CEPEIOBHILI, B sIKi MOMIIIAIOTH [TONEPEIHBO
3BaKEHI1 POCIIMHH eJ10/iel, BasliCHepii UM 1HII0T BOASHOI POCIHHHU.

Ipumimxka. Baoicnusee sHavenHs mMac KinbKicms 6000pocmeti 8 KO-
bax ons excnonysanus. He ciio euxopucmosysamu winvHi cycnensii,
00 ye Modice npuzsecmu 00 CNOMBOPEHHSL Pe3VIbIamis uepes 36 °a3y-
8aHHS OO0V OP2AHIYHUMU YACUHKAMU, 3AMIHEHHI0 c8imaa nio uac
EKCNOHYBAHMHS, NOTUHAHHS KUCHIO KAIMUHAMU MOWO.

2. [lig yac poOoTH 3 MPUPOAHUMHU HOMYJISLISIMH BOAOPOCTEH y
OLIBIIOCTI BHUIAJKIB BU3HAYAIOTh MOYAaTKOBUH BMICT KHUCHIO B Ce-
pPEeNoBUILI 0 €KCIOHYBaHHS CKISIHOK Ha cBiTii. s mporo cudo-
HOM, KiHEeIb SIKOTO OMYILICHO Ha JHO, CKJIIHKA HAaIllOBHUTH BOJOIO,
YHHUKAIOYHM 1X KOHTaKkTy 3 MOBITpsAM. Bomi, sika HaloOBHIOE CKIISTHKY
Jal0Th MOXKIIUBICTh BUTIKaTH 3 CKJISIHKH 4epe3 CHU(OH MPOTATOM
30+60 c.

3. Ilicast HamoOBHEHHS CKJSIHKM 3aKPUTH MPOOKaMHU Tak, 1100 y
HUX HE 3aJHIanocs Oyi1p0aok mositTps.

4. NocnigHi (3 pociMHAMU) i KOHTPOJIBHI (0€3 POCIIHMH) CKIISTHKH
BHCTaBUTH Ha cBiTIIO. Excrio3uist TpuBae 30+60 XB.

5. Iicns ekcno3uuii y KO>KHY CKISIHKY AoaaTt 1 mut po3unHy Mn-
Cl, 11 mn posunny NaOH + KI.

Hpumimxa. 1o wac enecenns po3uurie ninemky ciio onyckamu
00 OHA CKIAHKU MA WEUOKO GULIMAMU 3 MAKUM PO3DAXYHKOM, Uj00
npomseom yacy niouamms ninemku 1 ma posuuny 6ye eHecemuil y
CKISHKY.

6. CKIISTHKY 3HOBY 3aKpUTH IIPOOKaMU Tak, o0 He Oyno OyibOa-
LIOK MOBITPsI Ta IOCTAaBUTH B TeMpsBY Ha 1+2 Tof IUid BUMAaJaHHS
ocapy.

7. Tlicns ¢opmyBanHS ocany 3adikcoBaHMi KHCEHb (oca y
CKJISIHI) PO3YMHUTH IOJaBaHHSAM 3 MJI KOHLEHTPOBAHOI CipyaHoi
KHCJIOTH.

IHpumimxa. Ilicns 0ooasanns Kuciomu 3aKpumi npooKamu CKJisH-
KU pemenvHo 3006myioms (nepesepmaroyu ix).

8. JIas1 HaCTYHHOTO TUTPYBAaHHS B3STH 200 BECh BMICT CKISHKU
(mepeHocsiuu Horo B KOHIYHY KouOy), ado BigiOpatu 50 M piauHu.
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9. Mon, mo Buzinserses, 3pasy x turpysaru 0,02 H. rinocyibdi-
TOM JIO TIOSIBH CJIa00—KOBTOTO 3a0apBIICHHS.

10. JJomatn 1 M KpoXMalll0 Ta THTPYBAaTH CyMIIll JIO TIOBHOTO
3HUKHEHHS CUHBOTO 3a0apBIICHHS.

11. KinbKicTh BHIIICHOTO KMCHIO OOYHMCIUTH 32 PI3HHIICIO HOTO
BMICTY 32 OJJMHHMIIIO Yacy Yy JOCIHiTHUX (3 POCIUHAMHU) Ta KOHTPOIb-
HuX (0€3 pOCIINH) CKIITHKAaX:

(x-x)- x-0,16

\%

ne x — kipkicts 0,02 H. Timocynbdity, Ky BUKOPUCTAIH HA THU-
TPyBaHHs NPOOM JOCIIHOIO BapiaHTa, MJI; X, — KulbKicTh 0,02 H.
rinocyneQiTy, Ky BHKOPUCTaIM Ha TUTPYBAaHHS KOHTPONIO (SIKIIO
OCTaHHIH HEe CTaBUBCS, HOTO B (DOpMyITi ONYCKAIOTh (HAIPUKIAL, 32
BU3HAYEHHS BMiCTY KHCHIO Y BOIIi); k — OIIpaBKa JI0 TUTPY TilOCYIIb-
¢ity; 0,16 — KiNbKiCTh KUCHIO, siKa BiamoBizae 1 miu 0,02 H. pozunHy
rinocyneQiTy, Mr; V' — KUIbKICTh KHCHIO, BUALICHOTO 1 MIT cycnensii
3a PO3paxyHKy Ha 00’eM, MT. Lle uncio Moxke OyTH nepepaxoBaHO Ha
CYXy PEYOBHHY B IICBHOMY 00’€Mi cycrieH3ii abo Ha 1 MIIH. KJIITHH.

Piszui epynu cmyoenmis suxonyioms maxi eapianmu 00cniois:

1. BusHaueHHs 1HTEHCHBHOCTI (JOTOCHHTE3y 3a TEMIIeparypH
15+17 1 25+27 °C. [Ing uporo pocIvHH MiJ 4ac IOCIiAy CTaBJIsTh B
KpHCTai3aTOPH 3 BOIOIO, TEMIIEPATYPY SIKOI MiJHIMalOTh abo BigOu-
paroTh podu BOAM 3 BOAOMMH B pi3Hi iHTEpBadN dacy (Hampukiam,
BpaHLi, BACHb Ta yBeUepi).

2. Bu3HaveHHs IHTEHCUBHOCTI (DOTOCHHTE3Y 3a Pi3HOTO OCBITJICH-
Hs (Hampuknan, CoHue, 3BU4aiiHi a00 KBapIOBi JaMIi), pi3HOI Bi-
cTaHi BiJ mxepena cBitna. O0’€KTOM AOCHILYy MOXYTh OyTH TakoX
3pa3Ku BOJM, BiiOpaHi y NPUPOTHUX BOLOHMAX.

3. BusHaueHHs iHTEHCUBHOCTI (DOTOCHHTE3Y 3a Pi3HOI KOHLIEHTpa-
uii CO, y Boxi (0,01; 0,04; 0,16 1 0,33% pozunnu KHCO,). Po3unnn
TOTYIOTh Ha BOJIOMPOBIIHIN BOJI, Ky MPOTATOM KiIBKOX Ai0 BUTpU-
MYIOTh Y IIUPOKHUX BiIAKPUTHX MOCYAHHAX.

a Mme,

KoHTpoJbHI 3anuTaHHA Ta 3aBAaAHHSA

1. SIxi ¢akTopy 30BHIIIHBOTO CepelOBHINA HAWCHIIBHIIIE MOCHU-
JIIOIOTH 200 MOCIa0IIOITh IHTEHCUBHICTD (DOTOCUHTE3Y?

2. Ha yomy ocHOBaHMII KHCHEBUI METON BU3HAYECHHS TPOIYKTHB-
HOCTi oTOCHHTE3Y (IEPBUHHOT MPOAYKLIT)?
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3. Sk iHTEHCHBHICTH (OTOCHHTE3Y 3aJEKUTh BiJ TEMIEpaTypH
Boau?

4. Yu 3anexuTh NPOAYKTHBHICTh (POTOCHHTE3Y BiJl KOHLIEHTpALil
BYIJICKHCJIOTH B CEpEOBHIIII?

5. Slx BrumBae Ha OTOCHHTE3 OCBITJICHICTh Ta HOro aediuut?

6. Uu BrnBae Ha (POTOCUHTE3 CBITIIO PiI3HOTO KOJIBOPY, TOOTO Pi3-
HOTO creKTpajpHoro ckiaxy GAP?

7. SIK BIUIMBAIOTh HA KUCHEBY IPOAYKTHBHICTh O10T€HHI €JIEeMEHTH
( hocdop, azor Ta Horo cnoiyku, cipka Ta iH.)?

8. Un MoKe KHCHEBa NPOAYKTHBHICTH BUKOPUCTOBYBAaTUCH il Yac
BH3HAYEHHS SIKOCTi BOIM 1 sIK came?

9. Sk BruMBae Ha (POTOCHHTE3 LIUIBHICTH CYCIeH311 BogopocTeii?

10. Yomy Tpeba yHHKAaTH KOHTAKTy AOCHi)KYBaHOI BOJIH 3 MOBITPsIM?

11. Ha3BiTb iHCTpyMEHTaIbHI METOAM BU3HAYCHHS KUCHIO Y BOJI.

12. SIxi mepeBaru MaroTh IHCTPyMEHTaJIbHI METOAM BH3HAUCHHS
BMICTY KHUCHIO y BOJIi?

Po6ora 51. BUSIBJIEHHSA IEPBUHHOI'O KPOXMAJIIO,
CHUHTE30BAHOI'O B ITPOLHECI ®OTOCHUHTE3Y
B JIMCTKAX POCJINH (mpo6a 10.Caxkca).

JleMoHCTpaIliftHUKA TOCTiT

VY mpoueci porocuHTe3y YTBOPIOIOTHCS Pi3HI OpraHiuHi peyoBU-
HU, SIKi POCIMHU BUKOPUCTOBYIOTH Y MpOIEcax >KUTTEIISUTBHOCTI.
Bbamsbko 30+50% cuHTE30BaHMX CIONYK BiAKIANAIOTHCA Yy BUIISAL
KpOXMaJIbHUX 3epeH B (pOTOCHHTE3yI0unX opraHax. Haouno me Mox-
Ha BUSIBUTH 3a Aomomoroo mnpodu Cakca. Kpoxmaib, mo cuHTe3y-
€THCS B XJIOPOIUIACTAX ITif] Yac POTOCUHTERY, HA3UBAIOTH NEPEUHHUM,
Ha BIIMiHY BiJI TOTO, II0 BiJKJIaJa€ThCS B 3allacalouux OpraHax.

Hocnin peKoMeHAY€ETHCS MPOBOAUTH Ha 3pi3aHHX 1 MOCTaBICHUX
y BOIy JIUCTKaX, OCKUJIbKM Y HUX HAKOMUYY€ETHCSI KPOXMaJb HIBHIIKO,
a BiATIK B iHIII opraHu nepepBaHo. [Iporec yTBOpeHHS! IEPBUHHOTO
KpPOXMAJIIO YiTKIIllE PEECTPYETHCS HA MONEPETHBO 3HEKPOXMAJICHUX
JUCTKaX. 3HEKPOXMAaJIeHHsI OCTaHHIX JOCSTaloTh BUTPHUMYBaHHIM
POCTIMHU MPOTATOM AEKUIBKOX 10 y TeMpsBi. 3a el yac yBech Kpox-
MaJlb, 10 MICTUTBCS B JIUCTKaX, IEPETBOPUTHCA B LyKpu. OcTaHHI
BUTPAYalOThCs B MPOLIECi AUXaHHS JUCTKa a00 YacTKOBO TPaHCIIOP-
TYIOTBCSI JI0 3aI1acalOuuX OPraHiB.
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Meta po6otu. IlepecBiguntucs B Tomy, o y npoueci poTocuH-
Te3y CHHTE3YIOThCSI BYIJIEBOAM, AKi BiAKIIQAalOTHCS B JUCTKaX y BU-
DIl KPOXMaJIbHUX 3€PEH.

Marepiaju, peakTuBu, o01agHanHs. JInCTKY nenaproxii (B 3u-
MOBHH MEPiof), MPUMYJIH, TOPTeH3i1 (HaBeCH1), KyKypya3u, HacTypuii
(BIITKY), SIKi TIepe1 AOCHiJOM IPOTATOM JBOX 10 BUTPUMYIOTh B T€M-
psBi; ciiupt, 1 %-it po3umH Homy B HoauIi Kalito (KOHIIGHTPOBaHU
pO3uuH, TpUYi po30aBlieHUI BOJOI0); CHUPTIBKY, IMIiHIETH, TOJKH,
CKJIAHI nmanuyuky, damku [letpi, Tpadapern pisHux Qiryp, Bupizani
3 TEMHOT'O CBITJIOHEIPOHUKHOTO Tarepy, KaHIeIsIpChKi CKPilKU abo
OymmaBKM; OPLEISHOBI YAk, BOJAsHA OaHs, €JIeKTPOIUINTKA.

Xix podorn.

1. Ha tucTky pOCIMH, BATPUMAHUX Y TEMPSIBI IPOTATOM JIBOX JIi0,
HaKoJIOTH irypu, BUpi3aHi 3 TEMHOTO CBITJIOHEIIPOHUKHOTO MaTepi-
ainy.

IHpumimka. [{ns cmeopenHs CNpusmiusux ymos i niosuujeHHs
6Micmy 8y2leKUcIomu nio KOGNAKOM MOJCHA NOCMAGUMU YAUIKY 3
800010, A MAKOJIC NOOPIOHEHUM MApMypoM abo 8aNHOM, K 3MOUy-
tomo 10 %-m posuunom HCI abo crabrxum posuurnom H,SO,. Jlns nio-
BUUEHHS 80N020CTMI NOGIMPs Ni0 Kognakom cmasname 1+2 uwawiku
IHempi 3 soooro (puc. 3.12).

2. PocnvHu BHCTaBUTH Ha SICKpaBe cOHLE abo ocBiTmoBatH 1+2
TOJI. TIOTY)XHUMH JIAMIIAMH.

Ipumimxka. 3anesncro 6io
inmencueHocmi ceimia 0o-
cnio mooice mpusamu 6io 40
X8. 00 24 200.

3. Ilo 3akiHuYeHHi eKc-
Mo3uLii JUCTKHU 3pi3aru, ¢i-
T'YPKH 3 HUX 3HSTH.

4. 3pi3aHi JTUCTKH MOMic-
TUTH Y KOJIOY, 32JINTH BOIOIO
Ta MPOKHIT ITUTU BIIPOJIOBK
3+5 xB. Ha BOIsHi OaHi.

5. Boay 31uTH, n1onatu y
KOJIOY CIIMPT i POKUII ATH-
T 3HOBY JO IIOBHOIO €KC- Pmuc. 3.12. [locnix 3 ogepsxanns diryp IO.
TparyBaHHs XJI0podiy. Caxca (xpoxmanbHux ¢iryp)
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IHpumimxa. Iicns éudanenus 0oCmaHnb020 JUCHOK CIMAE OiuM.

6. 3HeOapBIIeHi JIUCTKY NEpEeHeCTH MiHIeToM y Jariku [leTpi 3 Bo-
JIOI0 /17151 OXOJIOIPKEHHSI.

7. 3a 10 xB. Booy 37MTH 1 pO3MpaBieHi Ha Yalllli JUCTKA 00poOu-
TU PO3YUHOM HOZY.

Hpumimka. Cnocmepieaioms, wo mam, oe oynu gicypu, 3aruuiu-
JUCS C8IMIT MICYsl, 4 HABKOLO HUX — MEMHUL ()OH YHACTIOOK KONbOPO-
801 peaxyil cuHme308aH020 8 npoyeci homocunmesy Kpoxmanto. Ak
8I00MO, KpOXMAb 3 UHOOOM OAE CUHE 3A0APBIIEHHSL.

CTygeHTH MiArpyn MOXYTb MPOBOJUTH LIEH NOCTIN 3 POCIHHA-
MU, BUKOPUCTOBYIOUH SIK LTI POCIIMHY, TaK i 3pi3aHi 3 HUX JHUCTKH.
BriTky meit mocniz MokHa MPOBOAWTH 3 POCIMHAMH 3 BiIAKPUTOTO

IPYHTY.
KoHTpoabHi 3anuTaHHsA Ta 3aBIaHHA

1. U MoxHa ofiep>KaTH Ha JIMCTKY KpoxManeBy goTorpadiro 3 He-
raruBa?

2. SIxi mpouecH BinOyBalOThCS B JIUCTKAX, KOJIH POCIHMHU TEpes
JOCHIIOM BUTPUMYIOTh y TEMPSIBi?

3. Yomy mig yac pOTOCHHTE3Y B JMCTKaX BiAKIAAA€THCS MEPBUH-
HUI KpoxManb? Ske 1ie Mae 3HaYeHHS TS POLECiB XKUTTEAISITBHOC-
Ti pocnun?

4. Ha3BiTh IUKJI, B SIKOMY BiJJOyBa€ThCS BiHOBJICHHS CO, 1o mo-
HOCaxapHIiB.

5. 4OTO CHHTE3YEThCS TIIIOK03a, TOTPiOHA AJISl CHHTE3Y KPOXMAITIo?

6. Ha nmcTkax sSIKMX POCHMH KpoxmaleBi Qirypu (GopmMyroThes
Kparme?

7. Uu MoxHa 3nidcHATH Tpo0y Cakca Ha JTUCTKaX LyKpOBOTO OY-
pAKy?

Pobora 52. BUAIJIEHHA KNCHIO B ITPOLECI
®OTOCHUHTE3Y

JleMOHCTpaIliiHUHT JTOCTiJT

[lig yac acuMinsLil ByIJIEKUCIIOTO Ta3y 3€JICHUMH POCIHHAMH B
nporeci (OTOCHHTE3y BHIUIAETHCS KUCEHb, KM MOXKHA BHUSBUTH
MIPOCTUMH METOJAMH.
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Meta poootu. [IponemoHCcTpyBaTH BU-
JiJICHHS KUCHIO 3€JICHUMH POCIUHAMU TIiJ
yac Qorocuntesy. Ilokasartu 3ajexHiCTh
HOro BiJ CIEKTPAILHOTO CKJIAAy CBITIa

Marepianu, peakTHBH, O00JaJHaH-
He. ['inouku enonei abo iHIIMX POCIUH;
0,01 %-#t po3unH iHmuroxkapminy, 10 %-i
PO3YMH TUTIOHITY HATPilO, CIAOKHH PO3-
YMH MipOrajoiy, KOHIEHTPOBAaHUH pO3-
YMH TiIPOKCHAY Kallilo; CKISHKH, JiHd-
Kd, IpoOipku, cipHukH, Jamma (200+300
BT), KpymiomoHHi KOIOM  MiCTKICTIO
300500 .

Xix poboru.

3agoana I Puc. 3.13. Buginenns

1.. Benuky Konﬁy 3aMOBHUTH 0,01 %-m o riﬁquiMm enopei
CHHIM PO3YMHOM iHIUIOKAPMiHY, 0 AKO-  ppy dorocunTesi
ro, 6e3mepepBHO MePEMILIyIOUH, JOJINBATH
10 %-ii po3YMH AUTIOHITY HATPIIO A0 MOSIBH KOBTOTO 3a0apBIICHHSI.

2. B po3uuH 3aHypUTH TUJIOUKY eJoaei, K00y repMeTHYHO 3aKpu-
T (100 yCyHYTH NONaJaHHs B Hel MOBITPs) BUCTABUTH Iif JaMITy.

Hpumimra. Cnocmepicaioms, K 6HACIIOOK UdieH020 nid uac
Gomocunmeszy KUcHIO 3a KilbKa XGUIUH HABKONO 3€1eHUX 4acmum
POCTUHU 3 A6IAEMbCA OIAKUMHA 30HA.

3asoannsa 2.

1. Tligpizani mig BOAOIO TUIOYKH €Jojiel OJHAKOBOIO PO3Mipy abo
1HIIO1 BOASHOI POCIMHM PO3MICTHTH Ha JHI TPHOX CKIISTHOK, modap-
OOBaHUX 330BHI HITPOJIaKaMH — YePBOHUM, 3€JICHUM 1 CHHIM.

Hpumimra. Mooicha makooic 0620pHymu CKISAHKU 8i0N0GIOHO 3a-
bapenenumu yenogpanoeumu nniekamu. CKIAHKU 3aNO6HIOIOMb 60-
0010, 36a2a4eHOI0 8Y2NeKUCTIUM 2A30M.

2. HakpuTH pOCIMHY CKISTHUMU JIiHKaMH.

IHpumimra. Cmedscams, wob 3pizani Kinuuxu ix 6yau cnpsamogati
00 8Y3bKOT YaCMUHU NIOK.

3. 3amoBHEHI BOAOIO MPOOIPKH 3aKPUTH BEITMKUM HalbLEM PYKH
TakK, 100 TyAH He MOTPANWIM MyXHUPLi MOBITPs, MOTIM MOBEPHYTH X
OTBOPOM YHH3 1 00EpEKHO OAATHYTH Ha TPYOKH JIHOK, SIKi po3mile-
HI HIDKYE PiBHS BOAM B CKIsiHKaX (puc. 3.13).
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4. CxJIsTHKY €KCIIOHYBaTH Ha CBIT/Ii. BigmiTUTH IIBUAKICTE 3a110-
BHEHHS MPOOIPOK ra30oM 3aJIeXKHO BiJ[ CIEKTPAIBLHOTO CKIAAy CBIT-
na.

5. 3anoBHEHY ra3oM MpoOipKy 00epeKHO 3HATH 3 TPYOKHU JIIHKH,
MOTIEPETHBO 3aKPHBILU OTBIpP MAaIbIICM.

6. Y mpobipKy BHECTH TJIiI0UY CKaJIKY, SIKa CIIaJIaXye 3a HasBHICTIO
B Hill KHCHIO.

3asdanmus 3.

1. ¥V nBi xon6u Hamutu 1 %-i pozunH GikapOoOHATY KaJito, BUTO-
TOBJICHOTO Ha NMPOoKin’siuenid Boxi (6e3 CO,).

2. [ToMicTUTH B KOJIOHM OJTHAKOBI 32 PO3MIPOM TLJIOUYKH €JI0feT.

3. Ogny konOy (KOHTpOJIBbHY) OOTOpPHYTH TEMHHM IAliepoM, a
iHIIY (ZOCIiAHY) — BUCTaBUTH HA SICKpaBe CBITIIO.

4.3a 1 ron. y xon6u Baectu mo 1 mia pozunny KOH i miporaso-
y.

Hpumimka. Bracnioox okucHenHs nipoeanoiny udiieHum nio uac
@omocunmesy KUCHeM po3uuH HAOYBAE KOPUYHEB020 3a6apsieHts. YV
KOHMPOJIbHIL KOOI PO3UUH 3aNUMAEMbCA Oe30aPEHUM.

KoHTpoabHi 3anuTaHHA Ta 3aBIaHHA

1. YV yoMy NpOSIBISE€THCS 3aJIeKHICTh POTOCHHTEY Bifl iIHTCHCUB-
HOCTI cBiTHa?

2. SIxuii BUIISA Ma€e KpHBa 3aJIeKHOCTI HOTOCHHTESY BiJl CBIT/IA 32
rpagiunoro BimoOpaxeHHs?

3. YV YoMy monsraioTh 0COOMMBOCTI CBITJIONIOOHMX 1 TIHEBUTPH-
BaJIMX POCIUH?

4. Ha3BiTh MeTOAM BU3HAYCHHS iIHTEHCUBHOCTI (hoTocuHTe3y. Ha-
BEAITh 1X MPUKIAIH.

5. Homy B yMOBax 3eMHO{ KyIi IepeBayKHa OUIBILICTh POCIUH Ma€
3eJIeHUu# Komip?

6. B sxiit yactuni cnekrpa GpOTOCHHTE3 iIHTEHCHBHILIHHT 1 YoMy?

7. SIk MO>KHA OflepKaTH CBITJIO EBHOTO CHEKTPAIILHOTO CKIamy?

8. Slke moxomKeHHsI KMCHIO, 10 BUALISAETHCS i yac GpoTocuHTe-
3y?

9. lllo po3yMitoTh mix TepMiHOM «(POTOBHLIBITAHHS»?

10. Yum 3yMOBIIEHHI 3€J€HUH KOMIp y POCIMH — BUILUX, HUX-
yux?
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KoHTpoJibHi 3anIMTaHHS Ta 3aBAAHHS 10 PO3AiTy
«DoToCHHTE3»

1. YV dyoMy mposIBISIETBCS CYTh (POTOCHHTE3Y SIK OKHCHO-BiJHOB-
HOTO TpoIiecy?

2. Hlo Take ¢orocuHTeTHUHO akTHBHA pamiamis (PAP) Ta sky
YacTKy BOHA 3aliMa€ MO0 MOBHOTO CIIEKTPa COHSIYHOTO BUIIPOMIHIO-
BaHHS?

3. Ha3BiTh eKCIIEPUMEHTAJIbHI JOKa3H MOXOKCHHS KUCHIO B MPO-
1eci OTOCHHTE3Y.

4. YuM MOXKHA TIOSICHUTH TiABUILECHHS e(peKTUBHOCTI (PoTOCHHTE-
3y y pa3i BUKOPUCTaHHs IMITYJILCHOTO OCBITICHHS?

5. [TosicHITB, 1110 Take KBAaHT Ta SIKUM YHHOM YaCTOTa BUIPOMIHIO-
BaHHS MOB’s13aHa 3 EHEPTi€l0 KBaHTa?

6. B skux iHTepBasaX CHPUIMAIOTh COHSYHE BHITPOMIiHIOBAHHS
OKO JIFOAMHU Ta POCIMHHUN OpraHizm?

7. HoMy KBaHT yJbTpagioieTOBOTO BUIIPOMIHIOBAHHS Ma€ OUIbIITY
€HEeprilo, HiXK KBAHT CHHBOTO CBiTiA?

8. [TosicHiTh MpHUpOAY MOTTHHAHHS cBiTiia pedoBuHO. [1lo Take
($oT030yKEHHS MOJIEKYJIH, OCHOBHI 3aKOHH MOTJIMHAHHS CBITIIA?

9. SIKMM YMHOM Yy TIPOIIECi MOTIMHAHHS KBaHTIB COHSYHOTO CBIT-
na GOpPMYETHCSI CHHIVIETHUH Ta TPUIUICTHUH €NIEKTPOHHO-30yIKSHU T
cTanu MoJiekyu? Hackijabku TOBroTpuBaiuii e mpoiec?

10. [osicHITH B3a€EMO3B’SI30K MiX YJIBTPACTPYKTYPHOIO OpraHiza-
LI€I0 XJIOPOILIACTIB 1 (DYHKIIEI TAaHOT OpraHeIy.

11. Yum 3ymoBieHi riapodinbHi Ta riipodhoOHi BIACTHBOCTI XJI0-
podiny Ta sika poib iX y GOpMyBaHHI HIrMEHT-JIINONPOTEITHUX KOMII-
nekciB? YoMy Mostekysia XJ10podiny eeKTpUYHO HeHTpaabHa?

12. Y yoMy CyTh SIBHIIa XpOMaTU4HOI ajanTarii?

13. Bix 4oro 3anexarh ONTUYHI BIIACTUBOCTI HICMEHTIB?

14. OnumniTe OHTOTEHE3 PO3BUTKY XJIOPOIUIACTA, KA (QYHKIIiS
CBITJIa Ha PI3HUX eTanax 1Moro?

15. Cxapakrepu3yiiTe TeHOM XJoporriacta. B uomy nossirae pis-
HUIISI MK XJIOPOIUTIACTHOIO Ta simepHoro JTHK?

16. Y yomy mnojsirae cyTh nepBUHHOI (oTodiznyHol cTaii ¢poTo-
cuHTE3y?

17. YoMy MOTIIMHAIOYHUM MITMEHTOM ()OTOCHHTE3Y BBAKAIOTH XJIO-
podisn @, Xxo4a XJOPOIUIACT MICTUTh PI3HOMAHITHUH HAOIp IirMeH-
TiB?
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18. 1o 1eXHUTh B OCHOBI MIEBHOI JIOKaIi3allii BiITOBIIHOTO KOM-
MTOHEHTA eJIEKTPOH-TPAaHCIIOPTHOTO JaHIora?

19. HasBiTh akuentopHi Ta AOHOPHI KOMIIOHEHTH peakLiiHUX
LEHTPiB BOX (ortocucteM. [1oscHITh, K BiAOyBa€eThCs MEPBUHHUIA
PO3MOi 3apaay B peakLifHOMY LIEHTPi.

20. CxapakrepusyiiTe CBITI030MpasibHI MIrMeHT—O1IKOBI KOMII-
JIEKCH TUJIAKOiJHUX MeMOpaH.

21. Sk BinOyBaeTbcsi (POTOOKMCHEHHS XJopodiny Ta ski Horo
¢$yHKUIT y nepBUHHUX (HOTOXIMIYHUX peaKLisx?

22. Cxapakrepusyiite AT®—cuHTETa3HUI KOMILIEKC.

23. Slkuit B3a€MO3B’ 130K MK (Di3MKO-XIMIYHUMH BIACTUBOCTSIMHU
IUIACTOXiHOHY Ta Horo QyHkuisMu? CxapakTepusyiTe myi miacToxXi-
HOHIB XJIOPOIJIACTA.

24. YuMm MOXXHA TMOSACHUTH 3MiHY pH BHYTpILIHBOTHMIIAKOiTHO-
ro MpOCTOpy Ta 3MilieHHs pH Mik THIAKOIAHUM KOMIIQPTMEHTOM i
cTpoMoio?

25. 'V npoueci ¢ynkuionyBanHs ETJI pisHHLS eHepreTHYHOro
piBns Mk P Ta P = peakuiiinux ueHTpiB 060X poTocucTeM MOKe
nocsirati 50 kJI>x. Ui BUCTAuMTh 1i€1 KIIBKOCTI €Heprii 1 yTBOpEH-
HSl MaKpOepri4Horo 3B’ 513Ky ATD?

26. Yomy nukitigae GporodochopriryBaHHS MOXKHA PO3IIISAATH SIK
HaiinaBHimy ¢opmy Qikcauii eHeprii?

27. CxapakTepu3yiTe 0coOIMBOCTI CTPYKTYpHOI Oprasizauii pe-
aKIiil Ta KOMIIOHEHTIB, 5IKi OepyTh y4yacTh y cunTe3i AT®. Sxkum un-
HOM BiI0yBaroThCS POTOIHIYKOBaHI OKHCHO-BiITHOBHI IEPETBOPEHHS
KOMIIOHEHTIB eJIEKTPOH-TPAHCIIOPTHOTO JIaHIoTa?

28. YoMy BiZHOBIIOBAIBHUI MEeHTO30(ochaTHUH LUK Ha3HUBa-
I0Th NEPBUHHHUM, aBTOKAaTaMiTHYHUM? XTO 1 SIKUM YMHOM BiIKpHB
JaHud 1uKiI?

29. SIk MOSCHUTH NPUNHMHEHHS (POTOCHHTE3Y Y 3pi3aHOro Ta MO-
CTaBJICHOT'O y BOAY JIMCTKA POCIMHY 32 HAUCHPUATAUBIIINX 30BHIII-
HiX yMOB?

30. Ha3BiTb CHONYKH, SIKi YTBOPIOIOTHCS B CBITJIOBUX PEaKLisiX
(doTocuHTE3y, a MOTIM BHKOPHCTOBYIOTHCS B HACTYMHIHA TEMHOBIH
¢asi. Ha sxux eranax nukiy BOHM MOTPiOHi?

31. Sxi cyOGcTpaTi BUKOPHCTOBYIOThHCS B MK KanbBiHa, Ha sKii
cTafii BiOyBaeThCsl BKIIIOUEHHS X B peakiii, 10 € KiHUEBUM Mpo-
IOYKTOM LIMKJY, 3BIIKH HaJXOAWUThH €HEPris Ta Ha IO BOHA BUTpaya-
€TbCA?
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32. Ilpunyctumo, 10 B CYCHEH3ii XJIOpeIn aKTUBHO BiIOyBa€eTh-
cs1 JOTOCHHTE3, PANTOBO BUKITIOUAETHCSI CBITII0. SIKi 3MiHM BMicCTY 3-
¢docdorninepuHoBoi kucioTu Ta pudynozodichocdary MoxkKHa CIIO-
cTepirary B HACTYIHY XBHIIUHY?

33. 3a sskux ymoB pubynozobichocdarkapbokcuiaza QyHKLIIOHYE
SIK OKCUTeHasa? Slkuii MexaHi3M JaHol peakiii?

34. lllo Take ¢oToaMXaHHS, YU BIUIMBAE CBITIO HA IHTCHCUBHICTh
JTUXaHHS?

35. 3a AKMM IIPUHIMIIOM BU3HAYAOTh Pi3Hi rpymu 3 C,-TUIoM Me-
Tabomizmy?

36. Yum poTocuHTE3 Y CYKYJIEHTIB BiApi3HAETHCSA Bill POTOCHHTE-
3y mesodiri C, ta C,-tunis?

37. SIki exonoriuHi mepeBaru B yMOBax MOCYXH Ta BUCOKOI TeMIIe-
parypu MaroTh pocaunu 3 C,-tunom ¢porocunresy?

38. o Take komHeHcaliiHa Touka GoTocuHTe3y?

39. Sk BrnuBae Ha (POTOCHHTE3 BIUIMBAE MiABULICHHS PiBHS KOH-
uenrpauii CO, B armocdepi?

40. Y yomy nosnsarae 3HaueHHs nosisu OC 11?

41. SIxe 3HAYEHHS KapOTUHOIAIB y HOTOCHHTE31?

42. Slki mocmigy Ciij MOCTaBUTH, 100 BUSHAYMTH, JIO SIKOTO THITY
(C, abo C,) Hanexarb poCauHu?

43. Yu icHye npsiMa KOpeJssilis MiXK KUTBKICTIO XJI0podiy B JIMCT-
Kax Ta IHTEHCHBHICTIO (DOTOCUHTE3Y?

44. SIxa poJsib TIpUANHOBUX AeTifporeHas y GoTocuHTesi?

45. 1llo take ¢oropenykiisn? Ha3piTh OCHOBHI puCH OakTepiaib-
HOTO ()OTOCHHTE3Y.

46. Yomy B mpo1ieci eBoroLii pociuHu HaOyiu 3eJ1eHoro 3a0apB-
JIeHHS?

47. Illo sBnsie coboro xpomodopHa rpymna xiaopodiny i ¢hikooini-
HiB?

48. InTeHCHBHICTH (POTOCHHTE3Y BiBCa B CEpeIHLOMY B JBa pa3u
BHUIIA, HIX y TOMATIiB 3a OJHAKOBUX YMOB, a Bpoxkail TomariB 3 1 ra
Hepiako OyBae B 50 pa3iB Oinbiie. B 4oMy nossratloTs MOXKIMBI IPU-
YWHU TAKOI HEBIAMOBIAHOCTI?

49. 3a 1OMOMOTOFO SIKOT PeaKIlii MOXKHa JOBECTH, 110 B MOJICKYI
XJIOpodiy MICTUTBCS aToM MarHito? Hanumrite piBHSIHHS 1i€i peax-
mii.

50. Ha3BiTh mirMeHTH, 1110 He OepyTh Y4acTh B mporeci (OoTOCHH-
TE3y.
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Po3ain 4.
JUXAHHSI POCJIMH

Juxanns € OMHIM 3 OCHOBHHX TIPOSIBIB OOMiHY PEYOBHH Ta €Heprii
MiX pOCITMHHAM OpPTaHi3MOM i HABKOJIMIIHIM cepenoBuineM. e — cy-
KYTHICTH (i310JOT1YHUX MPOIECiB, IO 3a0€3MeUy0Th HAJIXOKEHHS
KHCHIO B OpPraHi3M Ta HOro BUKOPHCTAHHS JJIsl OKHCHEHHS OpraHid-
HUX PEYOBHH (BYIIICBO/IB, )KUPIB, OIJIKIB).

Ha nuxanns pocnuam Butpadatoth 20+25 % opraHiuHoi peqyoBu-
HU, yTBOpeHoi mix yac ¢orocuHTedy. CHHTE30BaHI POCIMHHUM Op-
ra”isMoM (hOTOACHMIJISITH HAJEKaTh O HECHCIU(IYHUX 3amacHUX
peuoBuH. ToMy CHHTE3 IHIIUX CHOJYK Ha iXHIM OCHOBI JUJIS CIICLH-
¢$iuHMX TTOTped OpraHi3My MOXKITUBHH JIUILE MICIIST HU3KH CKJIAIHUX
010XiMIYHUX TIEPETBOPEHb.

XiMiuHa eHepris poToacHUMIIATIB, K TpaHCPOopMoOBaHa Gpopma co-
HSYHOI €Heprii, MICTUTBbCSA B CTPYKTYP1 XIMIYHHX 3B’SI3KiB 3allaCHUX
CHOJIYK. Y MpoIIieci pO3pHUBY XiMIUYHUX 3B’ SI3KIB OPraHiuYHUX 3aIIaCHUX
PEUYOBHH IiJ] YaC OKUCHEHHS €HEepTisi BUBUIBHSAETHCS. POCTUHHNI Op-
TaHi3M 3aBJISKH [TOCTYIIOBOMY OKUCHEHHIO OPTaHIYHUX CIIOJyK BUKO-
PHUCTOBYE II}0 €HEPrit0 HeBEJIMKUMH NOpPIisiMU. BuBiibHEHA eHepris
BUTPAYAETHCS Ha META0OMIYHI MPOIECH Ta Ha YTBOPEHHs HOBHX, Oa-
raTux Ha eHeprilo XiMIYHUX 3B’s13KiB, Hanpukiag ATO.

Buympiwmnvoknimunne Ouxanns — 1€ OKHCHIOBAJIbHHUN poO3IMaj
OpTaHIYHUX CIOJIYK 32 YYacCTIO KHCHIO, SIKHI 3yMOBIIIOE TEHEPAIlilo
TPaHCMEMOPAHHOTO EJIEKTPOXIMIYHOTO TpajieHTa MHOHIB BOIHIO
(Ap,") i cuHTE3 XIMIYHO aKTMBHMX METAOOIITIB, 110 BUKOPHUCTOBY-
10ThCA AIK Jkepena eneprii (AT®) a6o sinnosuuku (HA/JI-H,). Takox
YTBOPIOIOTHCSI TIPOMDKHI MPOMYKTH Ul PI3HOMaHITHUX OilocHHTe-
TUYHUX PEaKIliii OpraHi3My.

Ha mepmmx nBox eramax nuxaHHs (TIIKOJI3, IUKI TPUKapOOHO-
BUX KHCJIOT) BinOyBaeThcs BimHoBieHHsi kodepmentiB HAJI'H Tta
®AJI-H, sKi Ha TpETHOMY €Tarli OKUCHIOIOTHCS B TUXAILHOMY €JIeK-
TPOHTPAHCIIOPTHOMY JIAHITI031 MITOXOHIPiM.

AT® yTBOPIOETHCS MiJ] Yac OKUCHEHHSI MOJICKYJ TIIFOKO3H, JKUP-
HUX KHUCJIOT W aMiHOKHCIOT, IO BHKOPUCTOBYIOTHCS K JKEPEIO
eHeprii. Y OUIbIIOCTI OI0CMHTETUYHUX PeaKiliii MPOayKTH nepedyBa-
I0Th Y OUIBIII BiTHOBJIEHOMY CTaHi, HiX IXHi TONEPETHUKH, TOMY, KPIM
AT®, BoHU NOTPeOYIOTH BiTHOBIIOBAJIBHUX CKBiBaJIeHTIB. JloHOpOM
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€JIEKTPOHIB Y BiHOBIIIOBAJILHUX peakiisx 6iocuntesy € HAJIO-H,,
TOMl SIK HAI[-Hzi ®A/JI'H, — nepenocHukamu EJICKTPOHIB Tij Yac
OKHCHEHHS MOJIEKYJI JUXaJIbHOTo cyOcTpary.

OcHOBHHM cyOcTpaToM AMXaHHS € ByrieBoAu. JKupu Ta Oinku
BUKOPHCTOBYIOTBCS TiJl Yac AWXaHHsS NapOCTKiB POCIHUH, SIKI PO3BU-
BalOThbCA 3 OaraThx Ha >KMpH 4M OUIKM HaciHuH. Po3menienHto cyo-
CTpariB y MpoIeci UXaHHs Nepenye Tiapoi3: NOTIMEPHUX BYIJIEBO-
IiB — 70 caxapuiB, ’KUPIB — A0 IIILEPUHY Ta KUPHUX KUCIIOT, OiNIKiB
— J10 aMIHOKHUCJIOT.

OKHUCHIOBaJIbHO-BiJHOBIIOBAJIbHI TIEPETBOPEHHS CYOCTpaTiB -
XaHHS KaTami3yloTb epMEHTHU: AET1IporeHa3t — aKTUBYIOTh BOJICHD;
OKCH/Ia3U — aKTUBYIOTb KUCEHb Ta ()EPMEHTH, 10 BUKOHYIOThH (YHK-
L0 TPOMDKHUX EPEHOCHHKIB €JIEKTPOHIB (BOIHIO).

3aranpHe piBHSAHHS JUXaHHS, SIKIIO BUXIIHUM CyOCTpaToM € BYT-
JIEBOJIU, TaKe:

CH, 0O, +60,— 6CO, +6H,0 + 2875 k/lx/monb.

SKI0 BUXITHUM CyOCTpaTOM JiJIsl AMXaHHS € OUTKU ab0 KUPH, TO
eHepreTHYHui edekT Oyae iHmmMM. BBaxkaeTbes, 1110 MifJ 4ac crajro-
BaHHA | T ByIJIEBOAIB Y cepeJHbOMY BuAinseTbes 17 k[x eneprii, 1 T
oinkiB — 17 x/[x, a xupiB — 39 k/Ix.

3 HaBEJEHOro CyMapHOTrO PiBHSHHSA CIiaye, o0 00’eMu rasziB y
pa3i OKUCHEHHSI BYIVICBOJIIB O/THAKOBI. BigHomIeHHs 00’ eMiB BUiIe-
HOTO BYIJICKHCIIOTO ra3y 0 MOIIMHYTOTO KUCHIO HAa3UBAIOTh OUXATb-
Hum xoegpiyieumom (JIK). Y pasi okucHenns ByrieBoai JIK piBHwmid
OIMHUIII.

KoedimieHT nmuxaHHsS MOXE 3HAYHO BIIXWJISTHCS BiJ| OJWUHMIII,
AKIIO cyOCcTparoM AMXaHHS € OUKU abo sxupu. 30KpeMa, sIKIIo cyO-
cTpar OaraTuii Ha HOHU BOIHIO, TOA1 YaCTHHA KHUCHIO MOBITPSI BUKO-
PHUCTOBY€ETHCS HA OKMCHEHHS HE JIMIIE BYIJIELIO, a i HaJIMIIKOBOTO
BOJHIO, 1110 € B cyOcTpari. Came ToMy Koe(illieHT AUXaHHS AJIS )KUPIB
MEHILHH 32 OAMHULIO. UMM HIKYa BETHMYMHA JUXaTbHOTO KoegilieH-
Ta, TUM OUTBIINI TETUIOBUH €(EeKT OKUCHEHHSI, 1 HAaBIaKH.

3araJlbHUM MOKa3HUKOM LIBHIKOCTI OKMCHEHHS cyOcTpariB au-
XaHHSA € iHmeHCUusHicmb OuxarHs. Pi3HI TKAHWHU POCIUH Pi3KO BiJl-
PI3HAIOTBCS MiXK cO0O00 3a IHTEHCHBHICTIO JMXaHHS. |[HTEHCHBHICTD
JMXaHHS € TOKa3HUKOM XHUTTEMISUIBHOCTI POCIHUH.

OyHKLiT qruXaHHSA He 00MEXYIOThbCS 3allacaHHsIM €Heprii y BUIJIS-
1i AT®. /luxanHs Mae BaXXJIMBE 3HaUCHHS y NPOLIecax TepMOpPEryJIisi-
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1ii opra”iB pociMHHU, YTBOPEHHI CIIOIYK BTOPUHHOTO MeTaboi3my,
3HEMIKOPKEHHI IIKIJINBUX PEUOBHH.

PizHOMaHITHICTb THIIIB OOMiHY PEUOBHH y POCIUH Pi3HUX CHUCTE-
MaTUYHUX TPYI, BiKy, (i310J0r1YHOr0 CTaHy Ta 3a Pi3HUX yMOB JO-
BKLJIJISL 3yMOBJICHA CHEIU(IYHUMU 0COOIMBOCTAME PEaKIIiil porecy
JXaHHS.
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PoGora 53. BUBHAYEHHS IHTEHCUBHOCTI IUXAHHS
3A KVIBKICTIO BUAUIEHOI BYINIEKMCJIOTH
(3a II. Boiicen-UeHcen)

Juxannus — ne cknagHuil (Bi3i0NIOTIYHUIA Mpolec, SKUid € iHTe-
TpaJbHUM MOKa3HUKOM MeTa0omi3My pociid. OKUCHIOBaJIbHUH ara-
par pociuH Mae cBoi crieiudiyni ocodnuBocTi. Hacamnepen, Ha Bij-
MiHY BiJl TBApUH, AJIsl HHOTO XapaKTepHi:

e JleJIOKaNIi3allisl AUXaJbHOTO anapara (MiTOXOHAPIil, TepOKCHCOo-
Ma, [IATOoILIa3Ma Ta iH.);

® 0JTi(YHKIIOHAIBHICTD, TOOTO HasIBHICTh KaTaji3aTopis, 110 Xa-
PaKTepHu3yIOThCsl OaraTbmMa BIACTHBOCTAMMU;

® [IPUHINII, KOJIM B OPTaHi3Mi € KiJibka ()epMEHTIB, SIKi KaTamizy-
I0Th OJTHAKOBI 200 ONM3bKI peaKiii.

OCKUIBKY TIPOLIEC TUXaHHS CYTPOBOKYETHCS MOTTTMHAHHIM KHC-
HIO Ta BUAUICHHSM BYIJICKUCIIOTO T'a3y, TO IHTEHCHUBHICTh JAUXaHHS
MOYKHA BH3HAYUTH a00 3a KUIBKICTIO MOIJIMHYTOIO KHCHIO, abo 3a
KUIBKICTIO BUUICHOTO BYIVIEKHCIOrO rasy. HaiikparimuM o00’€kToM
JUISL TPOBEICHHS 11i€] poOOTH € MPOPOCIe HACIHHS.

JlJis BUBHAYEHHS iHMEHCUBHOCMI OUXaHHs 328 KUIBKICTIO BHJILJIC-
HO{ BYIVIEKHCIIOTH B KOJIOY HAJIMBAIOTh NIEBHY KUIBKICTh JYTY 1 3aKpi-
TUTIOIOTH JI0 KOpKa HAaBAXKKY JIOCIIIKYBaHOTO MaTepiany y BY3JIUKY
3 Mapii. Bymiekucnora, sika BUIIISETbCS M1 Yac TUXaHHS HACIHHS,
B3a€EMOJIIAITUME 3 JIyTOM 32 PIBHSIHHSIM:

CO, + Ba(OH), = BaCO, + H,0.

Hapyumok 6aputy tutpyroth po3unHoM HCl 1o 3HMKHEHHS Ma-
JMHOBOTO 3a0apBieHHs (iHmukarop deHondranein). Peakuis BigOy-
BAETHCS 32 PIBHAHHSM:

Ba(OH), + 2HCl = BaCl, + 2H,0.

TpuBamicTe T0OCHIIy 3aJSKUTh Bl KITBKOCTI B3STOrO JUIs AOCIi-
Iy TIPOPOCJIOTO HACIHHSI Ta IHTEHCUBHOCTI JMXaHHS TOCIIKYBaHOTO
00’€eKTa.

[TopiBHIOHOYH Ofiep KaHi BEIUUMHU B JOCIIKYBaHIi Ta KOHTPOJIb-
HIil K0JI0aX, BU3HAYAIOTh IHTEHCUBHICTh JMXaHHS, sIKa MPOMOPIIiiiHA
KUTBKOCT1 BUIJICHOT BYTJIEKUCIIOTH.
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Meta po6oTu. OBONONITH METOAOM BHU3HAYCHHS 1IHTCHCUBHOCTI
JIUXaHHS PI3HUX POCIMHHMX 00’ €KTiB 32 KUIBKICTIO BUIIIEHOI ByTIIe-
KHCJIOTH.

Marepianu, peakTuBu, odoaaaHanHs. [Ipopocie HaciHHS pi3-
Hux BuaiB pocnun; 0,025 1. pozunn Ba(OH),, 0,025 1. pozuun HCI,
¢denongranein; OropeTka Al THATPYBaHHsI, KOHIYHI KOJIOH MiCTKICTIO
250+300 Mt i3 TYMOBUMU KOPKaMH, B SIKi BCTABJICHO METAJICBI ravyKH,
Baru, NIMAaTOYKH MapiIi.

Xix podorn.

1. HaBaxxky mpopociioro HaciHHS (2+3 T) HOMICTUTH Y MaplieBUi
MIIICYOK.

2. ITpuKpinUTH MIIICUOK O TayKa, BMOHTOBAHOTO y TYMOBHH KO-
poxk (puc. 4.1).

3.V xonOy Hanutu 5 M po3uuny Ba(OH), i momatn 1--2 kpami
¢denondraneiny.

4. I[inbHO 3aKpHUTH KOJIOY KOPKOM. 3alMCaTH 4ac MOYaTKy JOCTiTy.

5. IlapanensHO B34TH iHIIY K00y Oe3 HaciHHs (KOHTpOJIb) 1 Ha-
JMTHU TaKy caMy KiJIbKiCTb 6aputy 3 ¢peHondTaneinom.

Hpumimxa. Iepioouuno xonbu ciio obepescro konusamu (bapum
He NOBUHEeH MOPKAMUCSA Miweuka 3 HACIHHAM), wob nopyutysamu
nnieky BaCO, na nosepxni bapunmy 011 6iout NO6HO20 NONUHAHHS
eyefzekuwzomu Bnpoosoic docniody 3a-
bapenenns bapumy mae Oymu scKpa-
80—pooiceeum. Axwo sic 3abapenens
PO3YUHY cmae Onioum, a NOMIiM 3Hu-
Kae, ye ceiouumv npo me, ujo y8ecs
bapum GUKOPUCTNABCA HA 38 A3V6AH-
ns CO,. YV yvomy pasi cnio mepmino-
80 donumu 3 OIOPEemKU 5 Ml PO3HUHY
Ba(OH), y odocniony i konmponviy
KonOU.

6. 3a 1 rox. MIIIEYOK 3 HACIHHAM
IIBUJIKO BUIHATH, a KOJIOy 3HOBY 3a-
KPHUTH KOPKOM.

7. Hamymmmok nyry y AOCHigHIN
xon6i Turpysary 0,025 H. PO3YMHOM  po - 41 Kon6a [UIA BU3HAYeH-
HCl1 A0 TOBHOTO 3HUKHCHHS POKC-  pgq inTeHCHMBHOCTI AMXaHHA 32
BOI'O BIATIHKY. metonoM I1.boiicen-VeHncen
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IIpumimka. Konmponsny konby moscna mumpysamu yepes 30 xs.
Rnicisl MO20, SIK MyOU HANUNU PO3YUH Oapumy.
8. Pesynbraru 3anucaru y Tabnuio 4. /.

Tabnuys 4.1. Bu3Ha4eHHS iHTEHCUBHOCTI JUXaHHS
Pi3HHUX POCJIMH
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9. [HTEeHCUBHICTH TUXaHHS OOYUCIUTH 32 POPMYIIO0:
(a—56)-0,55
P

A€  a — PE3yNnbTaT THTPYBAHHSA KOHTPOILHOT koibu, mit; b — pe-
3yJIbTaT THTPYBAHHS pocmiHoi konbu, mi; 0,55 — kinekicts Mr CO,,
mro ekBiBajeHTHa 1 M 0,025 u. HCI; P — naBaxkka, T; f — eKCHOSI/ILIlH,
rofl.

10. [Ticnst mpoBeeHHS pO3paxyHKIB 1 3iCTaBIeHHS OfCpKAHUX Ja-
HUX PI3HUX POCITMHHHUX 00’ €KTiB 3pOOUTH BHCHOBKHU.

I =

KoHTpoJIbHi 3an1MTAHHA Ta 3aBIAHHS

1. SIx TemmiepaTypa BILTUBA€E HA IHTEHCUBHICTh TUXaHHS?

2. SIki me ¢akTopy HABKOJIHMIITHBOTO CEPEIOBHUINA MOXKYTh BILIH-
BaTHU HA IHTEHCUBHICTD TUXAHHA?

3. SIki opraHu pocIVH IWXAlOTh HalliHTEeHCHBHIIIE?

4. Yomy 3BONIOXKEHE HACIiHHS HE MOXe 30epiraTtucsi TpUBaIHHA
gac?

5. IIpo 1o cBimYuTh HU3bKHIA A00 BUCOKHIA PIBEHD TUXAHHS?
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Po6ora 54. BUBHAYEHHSA IUXAJIBHOI'O
KOE®IIIEHTA Y PI3HUX POCJIMH

Pocnuuu Ui UXaHHsS BAKOPHCTOBYIOTh BYTJICBOMIU, & TAKOXK 1HIII
3aracHi MOKUBHI pedoBHHU (cyocTpath). [lokasHUKOM XiMiYHOT pU-
ponu cybocerpary € nuxansHuid koediuient (AK). Juxarvnuii koegi-
yienm — 1 BIJHOIIECHHS BHIIIICHOTO CO, nmo normunytoro O, BHa-
CITI/IOK JTUXaHHS.

3aranbHe pIBHAHHS IUXaHHS NMPU BUKOPUCTAHHI BYTJICBOMIB SIK
cyOcTparty, Ma€e TaKHi BUITISIA:

® 115l PO3IICIUICHHS CyOCcTpaTy

CH,O,+6H0O ---— 6CO,+ 12H,;
® JI1 OKMCHEHHS BOAHIO
12H, + 60, = 12H,0;
e cyMapHe piBHSIHHS
CH O, +60, --— 6CO,+ 6H,0.

3 HaBEIEHOTO CYMapHOTO PiBHSHHS BHUILTABAE, 110 00’ €MH Ta3iB y
pa3i OKHCHEHHSI BYTJICBOIIB OJTHAKOBI:

6CO,
60,
Tomy koeghiyicnm ouxanns 0ns 8yenes0die TOPIBHIOE OMUHUIIL.
Sxmo matepianom nUXaHHS € O1TBIT OKUCHEH] PEYOBHUHH, HIXK BYT-
nesoau (nanpuknan, C.H,O, — miposunorpagua yn C H.O, — s6myud-
Ha KUCJIOTH), TO KoeirieHT auxanHs Oyae OUTBIINM 3a ONUHUIIIO, a
came - 1,20 a6o 1,33 BiAnoOBIIHO:

C,H,0, +50, = 6CO, + 4H,0;
C,H,0, + 30, = 4CO, + 3H,0.

1 HaBMmaKH, SIKIIO IS [IOBHOIO OKMCHEHHS TUXaIbHOIo CyOCTpary
BHKOPHCTOBYIOTHCSI MEHIII OKHCHEHI PEUYOBWHU, HiXK ByTiIeBoaH (Ha-
TIpUKIIaz, OLTKH, JIITIIN ), TO TOTpeda B KUCHI Oyzie OIBIor0, a OTXKE,
1 JIK Oyne MEHIIMM OIWHHIII.

168

Hanpuxiaz, Ko moXuBHAM CyOCTpaToM € cTeapuHOBA KHCIIO-
Ta, TO CyMapHe PiBHAHHS TUXaHHA Oynie

C H, 0, + 260, = 18CO, + 18H,0,

a IuXanpHUH koedinieHt gopisHoBaruMe 0,69.

3pocTaHHs BENWYMHU JUXAIBHOTO Koe(illieHTa crocTepiraeThest
3aBXKM, KOJIM JTMXaHHS IOB’si3aHe 3 OpomiHHSM, 00 TOAiI cam mpo-
1ec OpoiHHA CYNpPOBOIKY€eThCs BuAlIeHHAM CO, 6e3 NOmIMHAHHSA
KHCHIO 3 NOBITpst. OTXKe, YUM HIDKYUH JUXaIbHUHA KOeQilieHT, THM
OUTbIIMI TEeTUIOBUH eeKT OKUCHEHHs, i HaBnaku. Came ToMy OilKH
Ta XKUPH XapaKTEePU3YIOTHCSI BACOKUM TETIJIOBUM EKBiBAJIEHTOM, a Op-
TaHIYHI KUCJIOTU — JIy>Ke HU3bKUM.

[TpuHIMT JaHOTO METOAY MOJISATAE y TOMY, 110 A1 Bu3HaueHHs 1K
JOCIIAKYBaHUI MaTepialn NepeHocaTs y NpoOipKy, 3’ €HaHy 3 Tpaiy-
HoBaHOIO TPYOKOI0, Y SIKY BBEAEHO KparuiMHy 3a0apBiieHOI piIuHU.
SIxmo 06’em O,, mo nornuHaethes, 1 06°em CO,, mo BuALIAeTLCS, Oye
OIHAKOBHM, TO KpaIjIMHA PiJUHU B TPYOLi HE pyXaTUMEThCs. SIKIIO X
BesimunHa JIK MeHmna abo Oinblia 3a OIMHULIO, TO MOXKHA CIIOCTEpira-
TH Pi3HUIIO Mk 00’ emMamu normuayToro O, i Buainenoro CO.,.

[otim B w0 camy mpoOipKy 3 POCIMHHUM MarepiajloM BHOCATb
CUIIbHMI PO34YMH JIyTY, sikui normuHarume CO,, 0 BUALIAETLCS i
Yac JuxaHHs. PyX KpalsliHM B IOMY pa3i BiJMOBiAaTHME KiJIbKOCTI
O,, IOMIMHYTOr0 POCIMHHAM MaTepiaioM.

Meta podoTu. BusHaunTu muxanbHUi KoeQilieHT y pi3HUX BUAIB
pOCIIUH.

Marepianu, peaktuBu, o6aagnanns. [Ipopocie HaciHHS mie-
HUIli, COHSINHUKA Ta iHmmx pocimH; 20 %-ii pozunn KOH, Bona,
nigdapOoBaHa METHJICHOBHM CHHIM; MpoOipKka 3 KOPKOM, B SIKHH
BCTaBJICHO BUTHYTY MiJI IPAMUM KyTOM TpajyHoBaHy TpyOKy, KOHiY-
Ha Koyba MicTkicTio 250 M1, HIET, MiMeTKa 3 BIATITHYTUM KiHIIEM,
CMY>KKa pO3MipoM (iIbTpyBanbHOTO mamnepy 2+6 cM.

Xix podoru.

1. V mpobipky (puOIM3HO /10 TIOJOBHHY 11 00’ €MY) HaCUTIATH Ha-
CIHHS, [0 HAKJITFOHYJIOCh.

2. HlinpHO 3aKpHUTH MPOOIPKY KOPKOM, B SIKUI1 BCTABICHO BUTHYTY
IiJ] MPSIMUM KYTOM TpajlylioBaHy TPYOKY.
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3. IlinmeTkoto 3 BiATSATHYTHM KiHIEM BBECTH y TPyOKy KparulHHY
niagapOoBaHoi METHIIEHOBUM CHHIM BOJH, CTBOPHBILIH TAKHM YHHOM
BCepeAMHI IPUIIaAy 3aMKHEHUH aTMOC(hepHHiA IpOCTip.

Hpumimxa. Ipunao nio wac oocnioy ciio 0608 ’a3K060 mpumamu
3a nocmiinol memnepamypu. /[isi ypbo2o mpyoKy cmaenisims 6 uima-
mug abo konby, 3anobicaiouu it HA2PIBAHHIO pyKamMU a60 OUXAHHIM.

4. Konu KkparuivHa BiipBeThCs BiJl Kparo TPYOKH, BIIMITHUTH IO~
JIOKEHHSI BHYTPIIIHBOTO MEHICKY 1 3aIIMCaTH Yac MMOYaTKy JOCIiTy.

5. Ilicng 5-XBUNKMHHOI €KCHO3ULIT 3aUcaTH BiACTaHb, IPOHACHY
KPAILJIMHOKO 32 5 XB.

6. IloBTOpUTH BUMIpIOBaHHS TPHUYI.

7. Ilicns 1poro BU3HAYMTH CEPEAHIO BiICTaHb, IPOHAEHY Kparliu-
HOIO 32 5 XB. (4), 110 BiANOBIga€ pi3HUII 00’ €MIB HOITIMHYTOTO KHC-
HIO 1 BUJ1JIEHOI BYIJIEKUCIIOTH:

4=0,-C0,

8. BuifHsaTH KOpOK 3 MpoOipkH, Ae¢ OyJIo HACIHHS 1 MPOBITPUTH
poOipKy.

9. BxiacTu TIHIIETOM 3TOPHYTY B KUTBIIE CMY)KKY (DLIBTPYBalb-
HOTO Tanepy, 3Mo4eHoro 20 %-M po3UNHOM JIyTY, Y BEPXHIO YaCTUHY
poOipKH.

10. 3akpuTu mpobipKy KOPKOM 1 3HOBY BBECTH y TPYOKY KPaIUTHHY
mizihapOOBaHOT BOIH.

11. BinMiTHTH TOJOXEHHS MEHiCKa KPAIUTMHH 1 BH3HAUYUTH PyX
KpaIUIMHY 32 J1Ba S-XBIWJIMHHUX iHTEPBaJIH.

12. BupaxyBaTu iXHIO CEepemHIO BenW4YuHY (B), 1m0 BiamoBimae
00’ €My MOTIIMHYTOTO ITiJT Yac TUXaHHS KUCHIO.

13. SIxmo nmo3HauuTH 06’ €M IONTMHYTOTO KUCHIO 4epe3 O, , a Bu-
ainenoi Bymiekucaoru — yepes CO,, 1o, 3Haro4n Benuuunu 4 i B,
nerko 3HanTu J1K:

4=0,-CO,
B=0,
CO,=B~4,
3B1ACH:
o G0 B-A
A 0 B

14. Pesynbprarn 3anucary y Tadmmio 4.2.
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Tabnuys 4.2. BusHaueHHs TUXAJbHOTO KoedinieHTy
Y Pi3HHX BHAIB POCJIMH

BizcTaHb, npoiifeHa KparmHO0 JuxanbHuit
Bapiant 3a 5 XB., MM Koegléuem
HOCHIY 1 2 3 | Cepemns | o
2
bes nyry (4)
3 nyrom (B)

15. 3poOuTH BUCHOBKH PO 3aJICXKHICTh BETMYHH AUXAJIBHOTO KO-
edimienTa BiJl BULYy OKHCHIOBATbHUX PEUOBHH.

KoHTpoabHi 3annTaHHA Ta 3aBIaHHA

1. Skwmii 3B’S30K MiX BEIMYMHOI JUXAIBHOTO KoedimieHTa U
CHEePreTUYHOI0 €PEKTUBHICTIO AUXAHHS?

2. SIk MOACHUTHU Pi3HY BEJIMYHHY IUXAIBHOTO KoedilieHTa mpo-
POCTaI0UOro HACIHHA KPOXMAIBHUX Ta OJMIMHUX POCIUH?

3. YoMy BHIII POCIMHHU HE MOXYTh TPUBAINH Yac MiATPUMYBaTH
CBOE JKUTTA B aHAepOOHMX YMOBaX, Xo4a i He THHYTh Bipasy 3a Jie-
¢inuty O, ?

4. SIk pi3HATHCS MiXK COOO0 BEIMYMHH JAUXAITBHUX KOC]IIiEHTIB
BUIIMX Ta HWKYUX POCITHH?

5. SIke Qizionoriude 3Ha4E€HHS AUXAHHS Y POCIMHHUX OpraHizmax?

6. SIk 3MiHIOETBCSl IHTEHCUBHICTh JUXaHHS POCIUH B HECIPUST-
JIUBUX yMOBax?

Pobora 55. BUBHAYEHHS THTEHCUBHOCTI JUXAH-
Hs TA JUXAJIBHOI'O KOE®IINIECHTA 3A JOIIOMOI'OIO
PECHIPATOPHOI'O ITPHUJIAZLY I.M. TOJIMAYOBA

ITumencuenicms Ouxanusa — 11e KITBKICTh TIOTJIMHYTOTO KUCHIO 200
BU1JICHOT ByJICKUCIIOTH OAUHULICIO Oi0MacH 3a OAWHULIIO Yacy.

Pecmiparopunit npunan 1.M.Tonmmauosa (puc. 4.2) ckiamaeThbes 3
JIBOX YaCTHH: Kamepu s 61000’ €kTa Ta Ta30Boi minetku. B kamepy
BBOIATH 00’ €KT AOCIiIKECHHS, IPUIUBAIOTH TUTPOBaHUH po3unH Ba-
(OH)2 , IKUH TTOTIIMHATAME BYTJIEKUCIIUH ra3, M0 BUAIISETHCA.
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["a3oBa mimeTka CKIagaeThCs 3 ABOX
CKJISIHUX TpPYOOYOK: HIMPOKOi 30BHIMI-
HBOI Ta BY3bKOI BHYTPILIHBOI, BEpXHI
KiHII sIKOi cmasiHi Mik coOoro. Beepe-
JVHI IIAPOKOi TPYOKH MPOXOAWUTH Tpe-
TSI, cepelHs TpyOKa. Y HIXKHIO YaCTUHY
IIHUPOKOI TPYOKM BCTaBIISAIOTH KOPOK 3
naTpyOKoM Ui 37MUBaHHA Bogu. Huxk- i
HIO YacTHHY BY3bKOI TpyOKH 3anmiia-
IOTh BIIKPUTOIO. 32 TAaKUX YMOB 3aJIUTa
y MINEeTKy BOJa Ma€ JBa MEHICKH: OIHMH 51
O1TBIINH, IO MEXKYE 3 TIOBITPSIM MpHJIa- -
Iy, 1HIIUHA — MEHIIUH, 3B’s3aHUI 3 ar- \i
Mocdeporo.

BonHi MeHicKH 3HaXOOUTUMYThCS Ha
OIHOMY PiBHI, SIKIIO THCK ra3iB y MmpH-
Jazi AOpiBHIOBaTUME arMoc(epHoMy. Y
pasi 3HWKEHHsI THCKY B pe3yJbTari Iu-
XaHHS JOCJTIJDKYBaHOTO 00 €KTa PiBHI
MEHICKIB 3MIiHIOBaTUMYThCS: MEHIIHH
(Mexye 3 arMocdeporo) — 3HUKYBATH-
MeTbcs, a nepudepiiHuii (Mexye 3 mosi-
TpSIM TPWIAAY) — HiIBUIIYBATUMETHCS.
JonuBaHHS BOAM B KHCHEBY IINETKY 3
OIOpeTKH [0 BUPIBHIOBAaHHA MEHICKiB
BIJIIOBIJaTUME KUIBKOCTI KHCHIO B 1 MII,
MOTIMHYTOTO 00’€KTOM Y Tpoueci Iu-
xaHHs. KinbKicTh MOIMIMHYTOTO KHCHIO
CJTi/l BUMIPIOBATH KUbKA Pa3iB 3aNCKHO o )5 Mpurar
BiJl IHTEHCHBHOCTI JMXaHHS TOCTIKY- | M Tommadosa pis
BaHOTo 00’exTa. OnepxaHi NaHi CIJ py3HaueHHS iHTEHCUBHOCTI

JlofaBaTH. IVXaHHs POCTVH Ta
AMXa/IbHOTO KoediljieHTa:

Mera po6oru. OsHaliomMuTHCS 3 A - cknana kamepa;
B - pesepsyap 0ns xuctio;

PECIIPATOPHUM METOJOM BM3HAYEHHS ff T ¢ mpy6Ku;
IHTEHCHBHOCTI JIMXaHHS T4 AMXAIBHOTO  C - kpan
koedilieHTa y pi3HUX BUAIB POCIIHH.

F o
o 5 ik tnom

Marepianu, peakTuBu, oéjgagHaHHA. OO0 €KTH JOCITIIKCHHS
(mucTKM, Mpopocie HAciHHA Pi3HUX BUAIB pociuH); 0,25 H. po3YHH
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Ba(OH),, 0,025 H. po3uuH maBneBoi KUCIOTH, PeHonprancin; Oro-
petka, mpunan Tonmayosa.

Xix podoru.

1. HaBaxxxy mpopociioro HaciHHs 4u JUCTKiB pociuH (30+40 1) y
MIlICUKy MiABICUTH Ha ravyKy BY3bKOI TPYOKH 1 OmycTUTH y OaHKY, B
aky Hamuti 100 M1 Ba(OH),.

2. BupiBHATH MEHICKH 1 BII3HAYUTH Yac MOYATKY AOCIiIY, TEMIIe-
parypy Ta arMmocdepHuii THCK B Taboparopii.

Ipumimra. Ockinvxu poboma npunady nos’s3ana 3 ypaxyeauHam
00’ emy 2a3y, AKUll 3MIHIOEMbCA He Tue HACTIOOK NOTUHAHMS KUC-
HIO 00 ekmom, wo 00Caiodcyromyb, a U 3a1eXNCHO 8i0 memnepamypu
ma ammocgheprHozo MUcKy, NaparenvHo CMasiams KOHMPOTbHUL
npunaod (be3z docridxcysanux 06 ’exkmis). Bnpooosoc mpueanoi exc-
nozuyii (1+2 200.) docridy npunad ciio obepedcHo nozoidysamu,
pyunyiouu niieky BaCO, na nogepxui posuumy, wo 3a6asicac nOHOMy
NOTUHAHHIO 8V2NeKUCTOMU.

3. [lepexn 3akiHUEHHSIM IOCITiAYy MEHICKHM MOTPIOHO BHPIBHATHU i
3amucaT KiIbKiCTh MPUIUTOT BOAH B TOCIIAHUX 1 KOHTPOJIBHHUX MPU-
nanax.

Ipumimrka. Axuo 3 KoHmMpoawbHO20 NpUIAdy NOMpiOHO 3nUMU nes-
HY KiTbKicmb 600U, mo yeii 006 em medic ciod epaxysamu.

Axwo 600y npunugaroms K 6 00CAIOHUL, MAK Y 8 KOHMPOIbHULL
npUNaoU, mo KilbKicmv NO2IUHYMO20 KUCHIO OOPIGHIOGAMUME PI3HUYI
KibKOCMi 800U, NPUAUMOL 8 OOCAIOHUTI MA KOHMPONbHUL NPULAOU.

Axwo suHukHe nompeba 3numu 800y AK 3 00CHIOHO20, MAK i 3
KOHMPONbHO20 NPUNAie, Mo KibKiCMb NOAUHYINO20 00 'EKMOM KUC-
HI0 QopieHI08amMuUMe Pi3HUYI KLIbKOCMI 800U, 31UMOL 3 KOHMPONbHO20
ma 00cioH020 npunaodis.

4. ITicns 3akiHueHHs gocinigy 6aput (20 MiT) THTPYIOTH IIABIEBOIO
KHCJIOTOIO B TIPUCYTHOCTI (peHoNn(TaNeiHy 10 clIabKO—pOKEeBOro 3a-
OapBIICHHS.

5. 3BecTu 10 HOpMATBHUX YMOB KiJIbKICTh MOTIMHYTOTO 01000’ €K-
TOM KHUCHIO. J{JIsl IbOTO BUKOPHCTOBYIOTH PiBHSHHS:

__r H
lta-T 760°

e V,— 00’eM IOIIMHYTOTO KMCHIO, puBeneHoro 1o 0 °C i Tucky
101,08 xIla; V. — 06’€M KHCHIO, IOIJIMHYTOTO 3a IaHOI TEMIEpaTypu
nociiny; 1+a 7 — 3HaX0AMMO 3a TaOMUILEIO AJIS JaHOT TeMIIepaTypH
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JOCIIY; Ol — PO3MIUPEHHS 00’ €My Ta3y 3a MiABUINECHHS TEMIICPaTypH
Ha 1 °C (1/273 06’emy razy); T— temneparypa mizg yac gociuify, °C;
H — armocdepHUil THCK MTiJ] 9ac TPOBENEHHS JTOCII Ty, MM PT. CT.

6. O0UMCIMTH IHTEHCHBHICTh IUXaHHA 3a KucHeM O, MiL:

Vy -100- 60
2 Pt

ne O,, — IHTEHCHUBHICTb IUXaHHS 32 KUCHEM, MIT; /| —00’eM noru-
HYyTOTo KUCHIO, ipuBeaeHoro a0 0°C; 60 — nepepaxyHOK Ha FOAMHY;
100 — mepepaxynok Ha 100 r; P — HaBaXxKa, T; { — 4ac JOCIiYy, XB.

7. O0GYHCANTH IHTCHCUBHICTh OUXaHHS 3a BYIJIEKUCIUM Ta30M
CO,, mr:

o, _(a 5)-1-5-100 60?
Pt

ne CO, — iHTEHCHMBHICTh JMXaHHs 32 BYIJIEKMCJIUM Ia30M, MT; @
— KUIBKICTh IIABIEBOI KUCIIOTH, BUTPAYeHOI Ha TUTpyBaHHA 20 M
Ba(OH), y koHTposbHiH K0yI0i; b — KiJIBKICTh IIABIEBOI KUCIIOTH, BU-
TpadeHol Ha TurpyBanns 20 M Ba(OH), y mocnianii kon6i; 1 — ko-
ediuient nepepaxynky (1 mu 0,25 n. C,H,O, exBiBanenTHuii 1 mr
CO,); 5 — koediLieHT nepepaxyHKy AKIIO y Kamepy 10auTo 100 M
Ba(OH),, a nns tutpyBanns B3a1o 20 mit; 60 — mepepaxyHoOK Ha ro-
nuny; 100 — nepepaxynok Ha 100 r; P — HaBaxKa, T; f — 4ac AOCIILY,
XB.

8. JuxanpHuii koedilieHT 00YHCAUTH 32 HOPMYIIOI0:

Veo
K =—22.

0y

Hpumimka. [[na eusnauenns xinokocmi CO, 6 minivempax, ciio
kinoricmo miniepam CO, nodinumu na 1,9769, éuxoosuu 3 moeo, wo
1 mn CO, easicums 1,9769 me.

9. Ilicast mpoBeaeHHsT pO3paxyHKIiB 3pOOMTH BiANOBiHI BHUCHO-
BKH.

KoHTpoabHi 3anuTaHHA Ta 3aBIaHHA

1. Illo Take IHTEHCUBHICTh TUXAHHSI?
2. Ha3BiTh OCHOBHI (pakTOpH, LIO BIUIMBAIOTH HA iHTEHCHBHICTh
JMXaHHS.
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3. Bix skux (pakTopiB 3aNeKUTh 3HAUCHHS TUXaTbHOTO Koeilli-
€Hra’?

4. SIki nepeBaru metony 1.M.TonmmadoBa niepes iHIIMMU METO/A-
Mn?

5. nst AKUX POCIIMH 3 METOIO KOHTPOITIO TUXaHHS HaldacTille BU-
KopucTOoBY0Th MeTox I.M. Tonmadosa?

6. YoMy iHTEHCHBHICTb IMXaHHS Yy OUIBIIOCTI BUMAAKIB BUMIpPIO-
I0Th HE JUIs1 JINCTKIB, a JUIs1 KOPEHETJI0AIB (KapTorui, OypsiKa, MOPKBH
Ta iH.)?

7. SIki iCHYIOTH 3B’SI3KM MiXK IHTCHCHUBHICTIO JMXAaHHS Ta SKICTIO
POCIMHHOT IPOAYKIIii?

PoGora 56. BUSHAYEHHS 3ATAJIBHOI
JETIIPOTEHA3HOI AKTUBHOCTI (3a T. TynGeprom)

Heziopocenazu KIIITHHA OKHCHIOIOTH Pi3HI CyOCTpaTH HUISIXOM
BIJIIICTIIICHHSI BOJTHIO Ta Iepeiadi iHoro Ha KoepMeHTH JIeTiiporeHas
(mipunuHOBi 200 GaBiHOBI). AKTUBHICTB JETiAPOreHa3 y pOCIUHHUX
TKaHMHAX OLIHIOIOTH LIUISIXOM BH3HAYEHHs LIBHIKOCTI BiTHOBJIEHHS
LITyYHUX PEIJOKC-areHTIB, 3arajbHOI0 BIACTHBICTIO SKHX € 31aiCTh
NpUAMAaTH eIEeKTPOHH BiJ BiAHOBICHUX KO(EpPMEHTIB AeriiporeHas.
B sikocTi Takux areHTiB MOXKyTb OyTH BUKOPUCTaHi, HalpuKiazu, 2,6-
TxJI0pheHoNiHAOGEHON, TeTpa3oyiidi OJaKUTHHUH, SKi 3MIHIOIOThH
KoJip mig vac BimHOBIeHHsS. IIIBHIKiCTH BiJHOBICHHS OapBHUKIB
MOYXKHa OL[IHUTH Bi3yallbHO a0 criekTpodoTomMeTpryuHO. Peakuis Bin-
HOBJIEHHS 2,6-Tuxi0pdeHOoNnHA0PEHONATY HATPilo Ta HACTYITHOTO
BiJJTHOBJICHHSI TETPA30JIiI0 XJIOPUCTOTO BiIOyBa€THCA 32 PIBHAHHIMU:

cl Cl
I
0= @.—.m@- ONa + 2H~=OH - - r\ll-@wONa
Cl Cl H
oN-N=-2 >
¢y C .
N=N* - €5
+2Hcr
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Meta po6orn. O3HaHOMUTHCE 13 BU3HAUECHHSM JIETiJPOTreHa3HOT
aKTUBHOCTI 3a MeTonoM T.TyuOepra.

Marepianu, peakTuBH, obaagHanHs. [Ipopocie HaciHHS TOpoO-
xy; 50 MM posuun K,HPO,, 5:10*M posuun 2,6-nuxnopdenosin-
N0(EHOIATY HATPIO; Bard, Pi3HOBAXKKH, MOPIICIITHOBA CTYIKA 3 TOB-
KauukoM, TpyOka TyHOepra, mirneTku MICTKICTIO 2 Ta 5 MJI, Ba3elliH,
BaKyyMHa ITOMIIa, TepMOCTaTHa BojsiHa Oans Ha 37 °C; ceKyHIoMip.

Xix po6oTu.

Ipumimka. Ilpopocne nacinna eopoxy (KopiHeyb He NOSUHEH he-
pesuwgysamu 0,5 cm) ouucmumu 8i0 000NOHKU i BIOOKpeMUmu 3apo-
00K 8i0 cim’s0oeil.

1. Oxpemy HaBaxKy 3apozkiB (100200 mr) i cim’ssmosneti (300500
Mr) po3TepTu y ctymi 3 1 mi pozunny K HPO,.

2. Posrepty Macy nepenectu y Tpyoky TynOepra.

3. IIpoOy KinbKICHO TIepeHecTH y TpyOKy, JBidi OMNONiCKYHOUYH
CTYIIKY, KO)KHOTO pasy npuiusarouu o 1 mu posunny K,HPO,. Kin-
[IeBHI 00’ €M TOMOTEHATY JOBECTH JI0 3 MII.

4. Y po3mmpeHy 4acTuHy Kopka TpyOoku TynOGepra BHectu 1 mi
po3unHy 2,6-m1uxaopheHOTIHI0PEHONATY HATPIl0 KOHIICHTPAIIIEH0
5104 M.

5. 3MacTuTH 1LTI( BaKyyMHUM MacTHIIOM, BCTABUTH Y TIPOOIPKY i
n00pe MPUTEPTH 1L, TOBEPTAIOYN KOPOK 3 HEBEJIUKOIO aMILIITY-
noto. [TpunutihoBaHi TOBEPXHI MarOTh OYTH MMPO3OPUMH.

6. CyMicTUTH OTBip MPOOIPKH Ta KPHUIIKH 1 32 IOTIOMOTOIO BaKy-
YMHO{ TOMTIM BUKAYaTH TOBITPS MPOTITOM 2+3 XB.

7. He BiKIIIOYA0YH TIOMITY, TOBOPOTOM KOpKa 3aKpUTH POOIpKY.

8. [TiAroTOBNIEHI TAKMM YMHOM MPOOIPKH MOMICTUTH Ha BOISHY
Oanro 3a Temmneparypu 37°C.
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9. Ilicns 15-xBunuHHOI ekcno3uuii gapOy i3 rOJIOBKH KOpKa MpH-
JIUTHU 10 BMICTY IPOOIpKH, aKypaTHO CTPYLIYIOIOUH ii U epeMimry-
BaHHS peakuiiHoi cymimri. Bin3HaunTy yac moyatky eKCIiepHUMEHTY.

10. IIpoGipky 3aJMIIMTH Y TepMOCTaTHii OaHi Ta MEPiOAWYHO
CTpYLIYBaTH, CIIiIKYIOUYH 32 3HeOapBICHHIM peaKiiHol cymili.

11. BigznauuTu 4ac BiJi MOMEHTY BBeleHHs (hapOu 10 MOBHOTO
3HeOapBICHHA CyMillli, 10 BiZoOpa’kae aKTUBHICThH AETiAporeHas y
pooi.

12. 3aranpHy aKkTHBHICTH JETiiporeHa3 oOuuciuTta 3a Gopmy-
J1010:

100

R
P-t

ne A — BiTHOCHA aKTUBHICTH (Ha 1 T Macu cupoi pedyoBHHH 3a |
XB.); { — yac 3HeOapBIICHHS, XB.; P — HaBaxKa, .

Ipumimxka. Ilopigusanvhe GU3HAYEHHS MOJCHA NPOSeCmU i MaK:
1+2 2 pocrunnoi mkanunu posmupaiome y 5 ma posuuny K,HPO,
i nepenocamv y npobipky. Ilicns mepmocmamysanus 0oausaromy
1,0+1,5 mn pozuuny ¢hapbu i posmiuyroms. s mo2o, oo Kucenv ne
BNAUBAG HA PE3VTLIMAMU OOCTIONCEHHS, NOBEPXHIO PIOUHU 8 NpobIpYi
3anusaioms 6azeninom abo piokoro oniero. Ilpo akmuenicms deziopo-
2eHas poonsmy BUCHOBOK 3a WEUOKICMIO 3HebapeneHs hapou.

13. Pesynbraru 3anvcatu B TaONIHUIIO 4.3, BiAMIUalO4H Pi3HUIIO B
AKTUBHOCTI JIETiJIPOTeHa3 3apPOJIKIB 1 CiM 0.

A

Tabnuys 4.3. BusHa4eHHs JeriIporeHa3’Hoi aKTHBHOCTI
y HaciHHi 3a tonomorow Tpyoku TynOepra.

. Yac 3aranbpHa aKTUBHICTE
Bapiant | HaBaxka, . ..
oG N 3HeOapBIICHHS, | JIeTiIporeHa3, Ha T MacH CHpOi

Y XB PEYOBHHU 3a XB

KoHTpoJIbHI 3aniuTaHHS TAa 3aBIAHHS

1. Sxuit MexaHi3M il aHaepOOHHX 1 aepOOHMX JeTimporeHas?
2. Sk mobynosani TpyOku TyHOepra ?

3. SIkuM OCHOBHMM BHMOI'aM BOHH IIOBWHHI BiAmoBizaTu?

4. Jle gacrimre BCbOTO 3aCTOCOBYIOTH TpyOKn TyHOepra?
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5. Ha3BiTb onuHM1, B IKUX OAEPKYIOTh iHPOPMALIIIO IMiJ Yac Ko-
puctyBaHHs TpyOkamu TyHOepra.

PoGora 57. MIKPOMETO/I BU3HAYEHHSI
AKTHUBHOCTI JETIIPOTEHA3 3A JIOIIOMOI'OO0
BAKYYM-IHOLILTPALILI (3a B.B. [Inabuesum)

B ocHOBY MeTOna MOKIaIeHO BIACTUBICTH AETiIporeHas BiJHOB-
moBatu 0e30apBHI COJIi TETPA30diI0 3 YTBOPEHHSM 3a0apBIICHOTO
¢dopmazany. be3bapBuuii 2,3,5-Tpudeninterpasonii mpueaHye Bo-
JIeHb 1 BiAHOBIIOETHCS 0 opMazaHy YE€pBOHOTO KOJIbOpy. Peakiis
BiOYBa€THCSA 32 PIBHIHHAM:

] _c H i
oy NNGels N—NH—CqHs
CeHs C\N M si} CeHs '—C\ +HCI

i N=N—CqHs
ClIb TeTpa3onito ¢dopmazan

dopMmazaH HE PO3UMHSETHCS Y BOMI, alie J0Ope PO3YMHSETHCS B
areToHi abo i3omponinoBomMy ciupTi. MiKpoMeToIoM MOKHA BU3HA-
YUTH aKTUBHICTH ()epMEHTIB Oe3mocepeHbO B JKUBUX POCIUHHUX
TKaHWHaX. BiH Ja€ MOXIIMBICTh BHABUTH aKTHBHICTH JETiJpOreHas3
K y 0e30apBHHX, Tak 1 y 3a0apBleHUX MIrMeHTaMH TKaHuHax. [lig
yac poOotu Tpeba BigOupaTH OAHOPIAHMUN MaTepial 1 po3pi3aTu Be-
JHKi 00’ €KTH Ha CMY>KKH 3aBTOBIIKH 1,5+2 MM.

Meta po6oTu. O3HAOMHUTUCH 3 MIKPOMETOJIOM BU3HAUCHHS Jic-
TiIpOreHa3HOi aKTUBHOCTI B Pi3HUX TKAHMHAX OJHOTO i TOTO CaMoro
POCIIMHHOTO 00’ €KTa.

Marepiaiu, peaktuBu, odnaananns. [Ipopoctku 3nakis, Oyib-
Ou KapToIUTi, KOPiHLI NPOPOCIOro HaciHHsA 6000BuX; 1/15 M Gydep-
Ha cymim Cepencena III 3 pH 7,17 (nn4 ii BurotoBnenas B 100 mi
JUCTHILOBAHOI BoaH po3unsstoth 0,831 r Na,HPO, - 2H,O Ta 0,272
r KH,PO,), 2,3,5-tpudeninrerpaszoniii xnopucrui, 0,25+0,5 %-i
pO3uMH, BUrOTOBIeHHUH Ha OydepHiil cymimni Cepencena III, auneton
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a00 130MpOMNiIOBHIA CITUPT; OFOKCH, MipHI HMTIHAPH MicTKicTio 10 M,
Je3a, TOPLENSHOBI CTYNKH, Bark TOpPCiiHI ab0 aHamiTH4Hi, CKISHI
KOPKH, BaKyyM-eKCHKaTop, Hacoc KoMOBCHKOTO0, TEpMOCTAT, LIEHTPU-
¢yra, GOTOCIEKTPOKOIOPUMETP.

Xix podoru.

1. Tpu naBaxkku (30+100 Mr) nonepeaHBO PO3Pi3aHOTO HA CMYK-
KH POCIIMHHOTO Marepiaiy MOMiCTUTH B MaJICHbKi OFOKCH.

2. JIBi HaBaxkH 3anuTu 10 M1 po3unHy TpUQEHIITETPa30Iit0, BU-
TOTOBJICHOTO Ha Oy(epHii cymimii.

3. Tpetto (KoHTpOJIBHY) 3aHypuTH y 10 M yncToi OydepHOi cy-
MiIi.

4. Jocninnuii matepian 3BepXy OOOB’SI3KOBO HAKPHUTH, Halpu-
KJIaJl, CKJISTHUM KOPKOM.

5. BIOKCH MOMICTHTH Yy BaKyyM—eKCHKATOP, 3 SIKOTO MOMEPEAHbBO
BUKA4YaTH MOBITPS.

6. Ilicns mpunuHEeHHS BUAUICHHA MyXHUPLIB MpOTSIroM 1+2 xa.
3HOBY 3aIlyCTHTHU TOBITPS, MiJA THCKOM SIKOTO PO3YHMH IOYHE MPOHU-
KaTH B TKAHUHH.

7. Blokcu 3aKpUTH KpUIIKaMH Ta rnepeHecT Ha 30 XB. B TEpMO-
CTaT, TeMIepaTypa sSKoro +37 °C, ne TKaHWHH Ha6ynyTL YEPBOHOTO
3a6aaneHH;{ IHTEHCUBHICTB SKOTO 3aJie)KaTUME BiJl aKTUBHOCTI Je-
rizporeHas.

8. IloTim KOXKHY npoOy BUHHATH 3 OIOKCa Ta PO3TEPTH Y CTYIILI 3
HEBEJMKOIO KUIBKICTIO alleTOHY a0o i 13onpon1no130ro CIIHPTY.

9. YMICT CTyNKH NepeHecTH Y MipHUH LWIIHAP i JOBECTU 00’ €M
10 5+10 i1, 3aJIeXKHO Bijl IHTEHCUBHOCTI 3a0apBIICHHS.

Hpumimxa. 3anuwxu noopibHeHOi MKAHUHU MAIOMb NOBHICMIO
3Hebapeumucs.

10. Ilicns po3tupanHs Bci mpoOu MmOTpiOHO LEHTPUQYTyBaTH
ynpoaosx 10 xB. 3a 3000 006./xB.

11. Onepxanuii 3abapBieHuit GopMa3aHOM EKCTPAKT CIIif OApasy
(hoTOKOIOpUMETPYBATHU 32 TOBXKHUHU XBUIi 460 HM.

IHpumimka. Axwo KoHMpPonvHa GUMANCKA 3€1eH020 KOAbOPY, MO
OJ151 BHAMMSL KObOPY XA0poQiny pomoxoropumempyoms 3a 008i#CU-
Hu xeuni 520 Hm.

12. AKTHBHICTB JErigporeHa3 po3paxyBaTd 3a Pi3HHUILEIO ONTHY-
Hoi ryctunu 3a nokasHukamu ®EKy ams qociainHux 1 KOHTPOIBHUX
npod.

IIpumimka. Lo pisnuyio, eupasiceny 6 yinux yuciax, Ha3ueaomo
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«iHOeKkcom akmueHocmiy deciopozenas (it ModicHa supadicamu 6 Mi-
Jiepamax gpopmasany, AKWO 6ecmu pO3PAXYHKU 3a KAliOpyearbHUM
epagixom).

13. Pesynbraru qociiny 3anucati y Tabauiio 4.4.

Tabnuys 4.4. BusHaYeHHs «iHIeKCy aKTHBHOCTI» Aeriqporenas
Y POCJIMHHOMY MaTepiaJi

O0’exT HaBaxxka OnTuyHa rycTuHa «IHgEeKCc aKTUBHOCTI»

TKaHWUHH, MT | KOHTPOJIb | JOCTIX JIeTigporeHas

14. 3pobuTy BUCHOBKH IPO aKTHBHICTH JET1IPOTeHa3 y POCIUH-
HUX TKaHWHaX Ta 00’ €KTax.

KOHTpOJ’ILHi 3alIMTAaHHA Ta 3aBJaHHSA

1. Yomy couti TeTpa3olifo € Maike He3aMiHHUMU JIJTSI BU3HAYCHHS
JIET1IpOTeHa3HOi aKTUBHOCTI?

2. SIKi TKAaHWHU POCIMHH MOXYTh XapaKTePU3yBATUCS BICOKOIO
JIET1IPOTEeHA3HOI0 aKTHBHICTIO?

3. Yu MOXYTh IIUTOXPOMH OYTH aKIIEITOpaMH MPOTOHA?

4. Ha3BiTh MexaHi3M Jii aHaepOOHUX Ta aepOOHUX JIET1ApOTreHas.

5. Jle Ha mpaKTHIli HaifgacTime BUKOPUCTOBYIOTh METOA 3 TPyOKa-
mu TynOepra?

Pob6ora 58. BUBHAYEHHSA AKTUBHOCTI
HEPOKCHUJIA3HN

Oxcuodazu — 11€ Tpyna aepoOHUX (EPMEHTIB 3aTHUX TIepeaaBaTH
€JIEKTPOHH BiJl OKHCHIOBAJIBHOTO CyOCTpaTy e Ha KuceHb. PyHK-
mito KohepMeHTa B OKCHJIa3 BHUKOHYIOTH aromu mertany (Fe, Mo,
Cu).

Ilepokcudasu — 1ie epMeHTH, SKi KaTaldi3yl0Th OKUCHEHHS CYO-
CTpary 3a JOMOMOTOI0 TEPOKCHIY BOIHIO. 3arajdbHHUI BHJI peakiii
BIJITIOBiIa€ PiBHIHHIO:

H,0, + AH,—> A + 2H,0

180

ne A1 AH, — BiiNOBIIHO OKMCHEHMH Ta BiIHOBIEHHUI CyOCTpaTH.

CyOcTparamu nepokcuzas € noiideHonn abo apoOMaTHU4HI CIO-
JYKH, OpTaHi4YHi TiAPOMEePOKCHIN 3 HEBEIUKUMHU ali)aTHIHUMHU 3a-
micaukamu, HAJI'H (HA1®-H), HadTOrinpoXiHOH, iHAOILIONTOBA
KHCJIOTa TOILO.

Ilepokcuoasu — 3ani30BMicHI ()epMEHTH, IPOCTETUIHOIO TPYIIOI0
akux € reM— ¢epunporonopdipun IX. CyOcTpaTi OKHCHIOIOTBCA 32
OIHOENEKTPOHHUM MexaHi3MoM. Ilepiiia crazis KaTamiTHIHOTO MPO-
LeCy BKIIIOYa€ YTBOPEHHs KOMIUIEKCY MiX 3a1i30M (pepMeHTy Ta Tie-
POKCHIOM BOAHIO. TakuM YMHOM, CyOCTpaT OKUCHIOETHCS MEPOKCHU-
JIOM BOJIHIO, akTHBOBaHMM (epmenToM (E-H,0):

HO,+E-HO — E-H,0, +HO
Cronyka 1

E-HO,+AH,— Cnomyka 2 + AH"

Cnomyxka2+AH'— E-H O+ A

Ie croiyka 1 — okucHeHa opMa (epMeHTY, 3alli30 SIKOro 3B s-
3y€ThCS 3 TIEPOKCUIOM (BaJICHTHUH CTaH aToMma 3ajli3a BUILHUH, HIK
Fe’*); cnomyka 2 — npomyKT crioiyku 1, 1o 3a3HaB OJHOCICKTPOHHO-
IO BiJHOBJIEHH 3a paxyHOK cyoctpary AH,; AH, — cyOcTpar peakuii;
AH" — BinbHOpaauKaibHa (popMa OKHCHEHOTO cyOcTpary; A — mpo-
IOYKT TIOBHOTO OKHCHEHHS CyOCTpaTy.

Takum unHOM, IEPOKCHa3a YTBOPIOE 3 IEPOKCHIOM BOAHIO KOMII-
JIEKCHY CITOJYKY, BHACIIIOK YOTO MEPOKCU aKTUBYETHCS Ta HAOyBae
BJIACTHBOCTI aKLIENTOPa BOAHIO.

VY pocCIMHHHX TKaHMHAaX MEPOKCHUIA3U IIHUPOKO PO3MOBCIOMKE-
Hi, 6arato iX MiCTUThCS B MEPOKCUCOMAX, 3HAIJCHI BOHH TaKOX
y KITUHHIN cTiHi. Bimomo Oinbiie 20 i30dopm nepokcuaazu 3
PI3HOIO KaTaJliTUYHOIO aKTHBHICTIO. J{oBeieHO 3MiHM 130)epMEHT-
HOTO CKJIaAy MEePOKCHIa3 Ta IXHbOI aKTUBHOCTI B OHTOT€HE31 poc-
JIMH, TIaTOTeHe31, B YMOBaX CTpecy TOIIO. AKTUBHICTh MEPOKCHAA3
Ta KaTaja3u MEPEIKOMKAE€ HAKONUYCHHIO MEPOKCHIY BOAHIO B
KJIiITHHaX. BUKOPUCTOBYIOYHM 11 OKHUCHEHHS IEPOKCH] BOJHIO Tie-
POKCHAAa3U MOXKYTh HEUTpaJi3yBaTH NPOAYKTH BTOPHHHOTO OOMi-
Hy ((peHonm), peryaroBaTH TOPMOHAIBHUN CTAaTyC POCIUH 3aBISKH
OKMCHEHHIO 1HJOJIJIOLUTOBOI KHCIIOTH, 3a0€3MeYyI0Th YTBOPEHHS

181



eTuiieHy, OepyTh y4acTh B IIPOIIECaX CUHTE3Y JITHIHY B KIITUHHIN
CTIHII.

3anpornoHOBaHUN METOJ BU3HAYEHHS aKTUBHOCTI MEPOKCHUIA3H
0a3yeThCs HAa YTBOpEHHI 3a0apBiIeHUX NPOAYKTIB i Yac OKHCHEHHS
OeH3UANHY, TBAsSKOITY, T1IPOXiHOHY, KaTEX0Nly Ta iHIIMX (eHomniB. 3a-
rajgpHa cXema peakiii Taka:

nepoxcuoasa
Qeron + H,O, ——— > Xinon + 2H,0

VY naHiii po60Ti BUKOPHCTOBY€ETHCSI HAWUYTAMBILLINNA Ta IIBUIKAN
2easxonogull Memoo. 3a il MepoKCHIa3 y MPHUCYTHOCTI MEPOKCUAY
BOJHIO TBasKOJN OKUCHIOETHCS 10 TETPAarBasiKOXiHOHY, IO 3yMOBIIIOE
PO3BHUTOK UYEPBOHO-KOPHUYHEBOTO 3a0apBJlCHHS B peakUiiHOMY ce-
PENOBHIII Ta A€ 3MOTY POBeCTH (POTOKOJIOPUMETPUYHE BU3HAYCH-
HsI IIIBUJIKOCTI PEaKIIii.

Meta po6oTn. BuzHaunTH aKTUBHICTD IEPOKCUIA3U B PI3HHUX Op-
raHax poOCIHUH, a TAKOXK aKTUBHICTb PEPMEHTY 3 BIKOM POCIHHH.

Marepiaiau, peakTuBu, o0aagHaHHsA. Jluctkum abo KopeHi
MPOPOCTKIB Topoxy pizHoro Biky; 1/15 M ¢ocdarauii Oydep (pH
6,5+6,7), 0,1 % -ii po3uun H,O,, po3uun reaskomy (0,183 ry 50 mn
BOJM); MOPLEJSIHOBI CTYNKH 3 TOBKAYMKAMH, MipHi KOJIOH MiCTKICTIO
50 M1, cIIsIHI cTakaHu MicTkicTro 100 M1, cepeiHi CKIsHI JTIIHKH, Ti-
MEeTKU Ha 2 Ta 5 MJI, aBTOMaTHYHi MineTku, naneposi ¢inerpu, PEK,

kroBeTH 10 PEKy 3aBToBIIKH 2 CM.

Xix podorn.

1. HaBaxky pocnunHoro marepiamy (50+100 mr) posreptu y
CTYTLI 3 HEBETHUKOO KibKicTiO (10+15 M) docdarnoro Oydepa.

2. Po3repTy Macy KiJIbKiCHO MIEPEHECTH B MipHY KOJIOY MiCTKICTIO
50 M7, goBecTr npoly OydhepoM TOUHO A0 MITKH.

3. JloOpe nepemiraty Ta 3anummty Ha 10+15 xB.

4. Po3unH npodinbTpyBaTH Kpi3h MOABIHHMI manepoBuil GiasTp
abo Binuentpudyrysaru 10 x8 3a 3000 06./xB.

5. ®@inbrpar (abo HagOCAAOBY PiAMHY) BUKOPUCTATH I BU3HA-
YEHHSI aKTUBHOCTI (DepMEHTY.

6. AxtuBHicTb pepmenTy BumipaTu Ha DEKy (A = 440HMm).

IIpumimka. Akmuenicmo gepmenmy 6uU3Ha4aOMe 3a YACOM pPO3-
BUMKY 3a0apeieHHs. 00 NeBHO20 3HAYEHHS ONMUYHOT 2yCmuHU (3Ha-
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yenns D subuparoms 3anesicHo 8i0 weUuUOKOCmi po3sumiy 3a0ape/ieH-
Hs 8 medicax 0,25+0,4).

7. dns ananizy koxHOi 610J0T19HOT MPOOH BUKOPUCTOBYIOTH TPH
onHakoBi ktoBetH DEKy: ofHa — KOHTpONIBHA, ABI — JOCHiAHI (B
AQHATITUYHI IOBTOPHOCTI 3 OfHi€l OionoriuHOT poOu). Y BCi KIOBETH
BHECTHU: 2 MJI BUTSKKH Ta 2 MJ1 Oy(hepHOTO pO34UHY.

8. YV KOHTpONBHY KIOBETY MPUJIUTH 2 MJI BOIU Ta BCTAHOBUTH 11 B
JaJIbHE KIOBETHE BIIIIIEHHS.

9. 3aKpUTH KIOBETHY KaMepy 1 BCTAHOBUTH HYJIb Ha IIKAJIi ONTHY-
HOT T'YCTHUHU 32 KOHTPOJILHUM 3Pa3KOM.

10. OmHy 3 1OCITITHUX KIOBET OCTABUTHU Y OJIMKHE KIOBETHE BiJl-
JiNEHHS i aBTOMATUYHOIO MIiNIETKOI BHECTH 2 Ml po3uuny H O, on-
HOYACHO BBIMKHYBIIIH CEKYHJIOMIp.

11. ITpoOy nobpe nepeMilyoTh CKISHOIO MaJTHYKOIO.

12. 3akpuTH KIOBETHY KaMepy Ta 3a IIKaJOK ONTUYHOI T'yCTHHU
CJIiTKyBaTH 3a PO3BUTKOM 3a0apBIICHHSI.

13. Big3zHauuTH 3a CEKyHIOMIpPOM Yac JOCATHCHHS HEOOXiTHOT
ONTUYHOI TYCTHHU.

14. AnanoriuHi BUMipIOBaHHS MMPOBECTHU JIJIS IBOX JOCIITHUX KFO-
BET.

15. AKTHBHICTH (JepMEHTY po3paxyBaTu 3a GOpMYIOI0:

t-d

Je A — aKTHBHICTh ()epMEHTa BHPAKEHA Y BIIHOCHUX OAWHHIIAX
Ha 1 T Macu cupoi pedoBuHH 32 1 ¢; D — 3apeecTpoBana B mocmiai
OINITUYHA TYCTHHA; ¢ — Yac, ¢; d — TOBIIWHA APy PiIMHH (TOBIIUHA
KIOBETH), CM; O, B, Y — hakTOpH po3BeieHHs: 0oL €— BiIHOCHA KiTBKICTh
piAvHY, B3ATA IS BUTOTOBJICHHS BUTSDKKH, MJI, IO MaCH HABaXKKHU, T;
[} — cTymiHb 10OJAaTKOBOTO PO3BEICHHS BHTSDKKH Micis HEHTPUPYTY-
BaHHS (KO 11e 0yJ10 HEOOX1THO); Y — CTYIiHb MOCTIHHOTO PO3BEICH-
HS1 BUTSDKKH B KIOBETI (32 IaHMX YMOB JIOPiBHIOE YOTHPHOM).

16. Pesynprarn qociiny 3anucaty y TaOiamIio 4. 5.

s

Tabnuys 4.5. Bu3Ha4eHHs1 aKTUBHOCTI MEPOKCHAA3U Pi3HUX
POCIMHUX TKAHUH

Bapianr OnTHyHa rycTHHA, | AKTHBHICTH IEPOKCHIA3HU, YM.OM./
JIOCTiay YM.OJL. (r¢)
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17. 3poOUTH BUCHOBKH NPO aKTHBHICTh MEPOKCHUAA3H Y PI3HUX
TKaHMHAX Ta OpraHax POCIMHHHUX 00’ €KTiB.

KoHTpoabHi 3anuTaHHA Ta 3aBIaHHA

1. SIk yacTo y pocnuH 3ycTpivaeThesi pepMeHT mepokcuaasza?

2. Yu Mae BiH BiIHOIICHHS JI0 TIEPOKCUIHOTO OKUCHEHHS JIiMTiTiB?

4. YoMy 4OpHi€ Ha MOBITPi OYMIIEHA KapTOILIS ?

5. Yomy Oypie Ha moBiTpi po3pizaHe A0ayKo ?

6. Ha3BiTh 3a:1130BMiCHI ()epMEHTH, IO (PYHKI[IOHYIOTh B ITPOIEC]
JUXaHHS.

PoGota 59. BUSIBJEHHS IIEPOKCUJIA3HOI
AKTUBHOCTI B KAPTOILVIAHOMY COKY

BusHauenHs nepokcuaasu B 1aHii poboTi 6a3yeThes Ha 3MiHi
3a0apBieHHs

//Q \I;I iron rcl)l_[oni(beﬂon

l |I+H202 nepoKcuaasa ”/\“ LG
)- .

o NS

[l
O

Meta po6otu. [lociinuTu peaxiiro OKUCHEHHs MOTiEeHONIB Y Xi-
HOHH Ta 3pOOHMTH BUCHOBKH IIOJIO0 HASBHOCTI MEPOKCHIA3H B KapTO-
IUITHOMY COKY.

Marepiajau, peakTuBu, odsaananns. bynsou kapromni; 1 %-i
PO3YMH TigpOXiHOHY, 3 %-il PO3YHMH MEPOKCHIY BOIHIO; CKaJIbIIEIb,
TepKa, Mapisl, Jiiika, KOHIYHa Koja0a MicTKicTio 50 M, mTaruB i3
npodipkamu, mineTk Ha 1 ta 10 M.

Xix podorn.
1. Hateptu Ha Tepui HEBENUKY KUIBKICTh OYHMIICHOI Oynb0u Kap-
TOILII.
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2. Bimxkaru Kpi3b Mapiio cik Ta 310paTu Horo B KojOy.

3. B votupu npoOipku BHecTH 10 5 Ma 1 %-ro po3uuHy Tigpo-
XIHOHY.

4.V nepury npobipky mponatu 1 ma 3 %-ro po3unHy HepOKCUAY
BOJHIO Ta 1 MJI KApTOILISTHOTO COKY.

5.¥ apyry — 1 mn 3 %-ro po3urHy IEPOKCUY BOIHIO.

6. Y TpeTio — 1 MJT KapTOILISTHOTO COKY.

7.Y yeTBepTy Hofaty 1 Mi1 KapTOIIISTHOTO COKY, TOTIEPEIHBO MPO-
KUII' TYE€HOT0 TpoTsroM XBuinHu Ta 1 Mt H,O,.

8. Cnoctepirartu 3a 3MiHOIO 3a0apBIeHHS PO3UMHIB Y MpoOipKax i
3aHOTYBAaTH PE3yJIbTaTh B TAOIHLIO 4.0.

Tabnuys 4.6. BusHaYeHHsI MePOKCHIa3HOT AKTUBHOCTI
B KAPTOILITHOMY COKY

. Ckuaz cyminni B mpo0ipiri
Bapiant ACY poo1pn 3abapBieHHs
i i ci ; : pO3uUMHYy B
JOCIiTy xapromnuii cik | H,O, | rinpoxinon HpoGipkax
1 + + +
2 - + +
3 + — +
4 + — +

Hpumimxa. OxkucHenuil 2iOpoXiHOH NepemeopiOEMbCsl 8 XiHOH,
AKUU CHPUYUHIOE NOOYDIHHA po3duny. [leake noOypinHa KapmonisaHo-
20 coky be3 000asanHs 2i0pOXiHOHY mMa NepPoxcudy 800HIO NOACHIO-
embest 0i€l0 NONIGEHONOKCUIA3U, KA OKUCHIOE NOAIPEHONU KAPMONT
3 YYACmIO MONEKYNIAPHO20 KUCHIO.

9. [IpoBecTH eKCIIEpUMEHT Ha IHIINX POCIUHAX (HAPUKIAL, Cy-
KyJIeHTaX, IIoJax abo JIMCTKAX JAEPEBHUX POCIHH) i MOPIBHITH MiXK
c00010 pe3ysabTaTH.

10. 3po0KUTH BHCHOBKH NP0 aKTHBHICTh MEPOKCUAA3H Y PI3HUX
pOoCIHHHHX 00’ €KTax.

IHpumimxa. HAxwo 0ocniou npo8oosamsbcs HABeCHI, MO MOXNCHA 8U-
KOpUCmogyeamu npopoCcmKy KapmonJii.

KOHTpOJ’ILHi 3alIMTAaHHA Ta 3aBJaHHSA

1. 3a paxyHOK SIKUX MEXaHi3MiB Yy MacHBHi OpraHu (Hampukia,
Oy/1b01, KOPEHEIUION) HAIXOJUTh KMCEHb 3 TIOBITPs?
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2. 3 IKHUMU CMIOTYKaMH POCIMHHOTO OPraHi3My pearye KHCEHb?

3. Sk MoxHA BUAUTUTH (DEPMEHT MEPOKCUAA3Y 3 POCIUHHOI TKa-
HUHY Ta IO IS I[bOTO TOTPiOHO?

4. Sk pearye pociaMHHA MEPOKCHA3a i3 MEPOKCHIOM BOTHIO?

5. Uu OGepyTh y4acTb POCIHHHI IEPOKCUAA3H B Mpoliecax OpojIiH-
Ha?

6. IlosicHiTh OakTepUIMIHUN €EKT IEPOKCUAY BOTHIO.

Po6ora 60. BUSHAYEHHSI AKTUBHOCTI
MHNOMIPEHOJIOKCHUAA3U B POCJIUMHHUX TKAHUHAX
(3a O.M. Bosipkinnm)

Honigpenonoxcuoaza (IIOO) BimomMa TaKOXK SIK KAMeEXONOKCUOA-
3a, ¢penonokcudaza abo o-nudeHon: kuceHb okcugopenykrasa (Ko
1.10.3.1) xaranizye OKUCHEHHsI 0-TU(EHONIB 10 0-IuXiHOHIB (aAude-
HOJIOKCHJIa3HA a00 KaTexoJjla3Ha aKTHUBHICTh — PIBHSAHHSA 1), a TakoX
O-T1IPOKCHIIOBaHHSI MOHO(eHOMiB (MOHO(deHoNTiApona3Ha abo Kpe-
030J1a3HAa aKTUBHICTb — PiBHSHHSA 2)

OH
OH )
@ — + H,0 I
OH

o

- TN + H,0 @

Tinpkn Karexonokcugasa MOXe 3AiHCHIOBATH O-TiAPOKCHIIIOBAH-
Hs (heHOMIB. 32 HOPMaIBHUX YMOB AH(EHOJIOKCHIa3HA aKTUBHICTh
3HAYHO TEPEBUILYEe MOHO(EHONTIAPOKCUIIA3HY aKTHUBHICTB. [impo-
KCHJIIOBAaHHS i OKMCHEHHS — [IBi TOJIOBHI peakiii CHHTE3y Ta po3namny
(heHoITiB POCIINH.

Honigenonoxcuoaza — miagpymicHu# QepMeHT, cyOCTpaTaMu SIKO-
r0 MOXYTh OyTH KaTeXxoJI, XJIOpOreHOBa, rajuIoBa KUCIIOTH, MipoKare-
XiH Ta iHm o-gudenonu. [1OO 3xilicHIOE OKUCHEHHS CyOCTpaTiB 3a
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OIHOENEKTPOHHUM MexaHi3MoM. Lle crpspbkeHo 3 yTBOpPEHHSM BiJib-
HUX PaJMKaliB, a TAKOXK, MOXKIIMBO, 3 BAHUKHEHHSM aKTHUBHUX (HOpM
kucHI0O. ONTUMYM aKTHBHOCTI 3HAaXOAuUThCs B Mexax pH 5,0+7,0.
XapakTepHOI0 0COONMBICTIO (PEPMEHTY € HHU3bKa CIOPIIHEHICTh /0
KHCHIO, cCaMe TOMY JUIsS BUSIBIICHHS HOTO MaKCHMMAlbHOI aKTHBHOCTI
HeoOXilHa BUCOKa aepallist cyocTparis.

AxtuBHicTs [IPO mMoxe OyTH BH3HaUEHA 3a 3MiHOIO HIBHIKOCTI
OKHCHEHHs1 (heHOMiB (B ynbTpadioneToBid AUISHIN crieKTpa) abo 3a
YTBOPEHHSM 3a0apBieHUX MPORYyKTiB. OCKUTBKM MeXaHi3M peakiil
CKJIaJHUH 1 MOB’s3aHUM 3 YyTBOPEHHAM HH3KH MOJIMEPHHUX MPOIYyK-
TiB, BU3HAYCHHSI aKTUBHOCTI ()epMEHTY 3a MIBUAKICTIO PO3BHUTKY 3a-
OapBIICHHS B peakLiiHii CyMillli MOXKITUBE JIMIIE HA TOCUTh KOPOTKO-
My MIOYaTKOBOMY €Talli peakiii.

Haitspyunime BuzHayaru aktuBHicTs [1DPO 3a po3BuTKOM 320apB-
JICHHS. B OKHCHO-BiIHOBHUX peakUisX, CHPSHKEHUX 3 OKUCHEHHSIM
¢enomniB. J{1s1 IHOTO BUKOPUCTOBYIOTH CHCTEMY MipoKaTexiH-p-heHi-
neHaiaMin abo mipokarexiH-IieTHia-p-heHineHaiamin.

H

OH MonudeHonoxcHaass

—IH
+ '-rr03

0
> + H,0 (4)]

Iipoxamexin 0-XiHoH

NH, NH OH

0 )
I
—= OH
NH,

NH

0-Xinon p-@eninenodiamin 3abapenenuii  Ilipokamexin
npooykm

Merta po6oTu. BuszHaunTu akTHBHICTH TONi()EHONOKCHIA3H B
PI3HUX YacTHHAX POCIHMHU Ta 3MiHHM ii aKTUBHOCTI 3aJIE)KHO BiJ BIKY
OpTaHiB POCIIHH.

Marepiajiu, peakTuBu, odaaananns. Jluctku abo kopeHi mpo-
POCTKIB TOPOXY Pi3HOTO BiKY, ABOTHXXHEBI MPOPOCTKH KBacolli, CO-
HAITHKUKA, Oyp0u kaprormii; 1/15 M docdarauit 6ydep, pH 7,0+7,4;
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1 %-i1 po3uuH mipokarexiHy (cBixonpurorosienuii), 0,02 %-i pos-
YHH JUMETHI-p-QeHiIeHaiaMiny y BOAl (CBIKONPHUTOTOBICHHIA); TO-
PLEISHOBI CTYIKH 3 TOBKaYMKAaMH, MIipHI KOJOM MICTKICTIO 25 M,
XIMIYHI CKJISSHKM MIiCTKICTIO 50 1 10 M1, CKIISHI JIMKHU, MIIETKH Ha 2
i 5 MuI, aBTOMaTW4Hi MINETKH, CKIISHI MajJWudKy, ManepoBi QiIbTpH,
TOpCiliHi a00 aHaNITHYHI Baru, pi3sHOBaXKKU, HEHTpH(yra, HEHTpU-
¢dyxHi npoOipku, ueHTpudyxHi Baru, cekynnomip, ®EK, kroBetu 1o
®EKy 3aBTOBIIKH 2 CM.

Xix podorn.

1. HaBaxky pocnuuHHOro Matepiany (250500 mr) po3reptu y
CTYTLI 3 HEBETHMKOIO KibKicTio (10+15 M) docdarnoro Oydepa.

2. Po3TepTy Macy KiJbKiCHO IEpeHeCTH y MipHY KOJIOy Ta I0BeCTH
OythepoM 10 MITKH.

3. Cymim no0pe nepemimaru ta 3aiumaru Ha 10+15 xB.

4. Po3unH npodinbTpyBaTH Kpi3h MOABIHHMI manepoBuil GpiasTp
a6o BigueHtpudyrysaru Buponosk 10 xB. 3a 3000 00./xB. Dinsrpar
(abo HamocanoBy piAMHY) BUKOPUCTATH I BU3HAYEHHSI aKTHBHOCTI
(depmeHry.

5. AxtuBHicTb pepmenty nocainutu Ha PEKy 3a noxuHM XBUIi
590 HM.

IIpumimka. /[na ecmanoénents akmueHocmi gpepmenma 6io3Ha-
yams 4ac po3eUmKY 3a0apeieHHs 00 NeGHOI ONMUYHOT 2yCmUHU
(3HauenHs: onmuynoi eycmunu D subupaome 3aneicHo 8i0 uieuoKo-
cmi ymeopenHs 3abapenens ¢ mexcax 0,025+0,4).

6. 1151 anaunizy koxkHOi 61070T14HOT TPOOH MOTPIOHO BUKOPUCTATH
Tpu ogHakoBi kroBetu At ®EKy: omHy KOHTpONBbHY Ta ABi AOCHTIIHI
(nBi aHANITUYHI TOBTOPHOCTI 3 OxHi€l Oiosoriynoi mpodu). B yci Tpu
KIOBETH BHECTHU: 2 MJI BUTSIKKH, 2 MI1 OyhepHOro pozuuny, 2 Mi Au-
MeTHI-p-heHlIeHaiaMiny.

7. Y KOHTpOJIbHY KIOBETY NPHJIUTH 2 MJI BOAM, BCTAHOBUTH ii B
JabHE KIOBETHE BiJIiIJICHHSI.

8. 3aKkpuUTH KIOBETHY KaMepy Ta BCTAHOBUTH HYJb 32 KOHTPOJIb-
HUM 3pa3KoM.

9. IloMmicTuTH OAHY 3 JOCIHITHUX KIOBET Yy OJIMKHE KIOBETHE BiJI-
JIIUIEHHA.

10. ABTOMAaTHYHOIO HINETKOIO AONATH y JOCHIIHY KIOBETY 2 MII
PO3YMHY HipOKaTeXiHy W OIHOYACHO BKJIIOUYUTH ceKyHaoMip. [IpoOy
no0pe mepeMiliaT CKISTHOIO MaTHYKOIO.
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11. 3akpuTH KIOBETHY KaMmepy Ta CIiJIKyBaTH 32 YTBOPEHHSIM 3a-
OapBIICHHS 32 3MiHOIO ONTUYHOI I'YCTHHU. Big3HaunTH 32 CeKyHI0MI-
POM uac JOCATHEHHs HeO0OXiIHOI ONTUYHOI TYCTHHH.

12. AHanoriyHi BUMIpIOBaHHSI IPOBECTH 1 AJS iHIIOI TOCIiAHOT
KIOBETH.

13. AkTHBHICTh PEepMEHTY 0OUHCIUTH 32 HOPMYJIOIO:

1 d

ne A — aKTUBHICTb ()epPMEHTY y BIJHOCHHMX OJMHHUISX HA 1 T
Macu cupoi pedoBuHH 3a 1 ¢; D — 3apeecTpoBana B JOCHii ONTHYHA
TYCTHHA; ¢ — 4ac, ¢; d — TOBIIMHA IIapy PiAWHU (TOBILMHA KIOBETH),
cM; a, B, Y — pakTopu PO3BEACHHS: O — BITHOIICHHS KUTBKOCTI Piu-
HU, B3ATOI JUI IPUTOTYBaHHS BUTSDKKH, MJI, 10 MacH HaBaXKKW, T; 3
— CTYIiHb AOJATKOBOTO PO3BEACHHS BUTSKKH IiCIS LEHTPU(YTyBaH-
Hs (sK1o 1e Oyno HeoOXiHO); Y — CTYMiHb MOCTIHHOTO PO3BEIEHHS
BUTSDKKHU Y KIOBET1 (B HAaLlIMX YMOBAxX JOPIBHIOE YOTHPHOM).

14. Pesynbraty qociiny 3anucary B TaOnuio 4. 7.

A

?

Tabnuys 4.7. Bu3HaYUeHHs] aKTUBHOCTI NmoJtideHOTI0OKCHAA3H
B Pi3HIX POCTHHHUX TKAHUHAX

Bapianr OnrtuuHa ryctuHa, | AKTHUBHICTH nojideHonokenaasy,
TOCTIY YM. Of. yM. ox1./(1*c)

15. 3poOuTH BUCHOBOK MpPO BIUIUB (haKTOPiB AOCHTiTy HA aKTHUB-
HicTb [1DO.

KOHTpOJIbHi 3alIMTAaHHA Ta 3aBJaHHSA

1. SIka ponb moieHONOKCHIa31 B POCITMHHOMY OpraHizMmi?

2. Slka cTpykTypa 1pboro hepmeHTy?

3. Uu BUsABIISIE pOCIIMHHA TOTI()EHONIOKCHIa3a aKTUBHICTD JI0 €K-
30T€HHUX MOJTiQEeHONIB?

4. SIke BiTHOLICHHS 110 1MOJIi(hEHOJOKCHUIa3U MAKOTh XIHOHU?

5. Ha3pitp iHII MigbBMicHI ()epMEHTH, IIO BiJirparoTh 3HAYHY
POJb B METabO0IIi3Mi POCITUHHOTO OPraHi3My.
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Pobora 61. BUSBHAUEHHSA AKTUBHOCTI
HNOJI®EHOJIOKCUIA3U B IPUCYTHOCTI
HNEPOKCHUIA3HU (3a . Mixjinum Ta C. BpoHOBHIIbKOIO)

Sk BijioMo, moJti(heHOIOKCHIa3u KaTali3yloTh aeépOOHEe OKHCHEH-
Hs TOJTipeHOITIB Ta TXHIX MOXIHUX Y XIHOHH. Y XOJI1 JUXaHHS XIHOHH
BIJTHOBJIIOIOTHCS (pJIaBIHOBMMHU JerijporeHasamu. [IpuHIUI 1ILOTO
MeTony 0a3y€eThCs Ha BIACTUBOCTI aCKOPOIHOBOT KMCIIOTH BiJHOBIIIO-
Baru XiHOHU. [lepebir peaxiii BinOyBa€eThCs 32 PiBHSIHHIM:

O O
1] O 1]
{'3 —— I Spae—— OH
C—OH r =0 C=0 I i NoH
I o+| | - ] o+| |
C—0OH I ~ & Cc=0 1 o
| |
HC HC ——
| |
HO—C—H HO—C—H
| |
CH,OH CH,OH
Acxopbinosa xucioma Heziopoackopbinosa xucioma

[MoTim acKkopOIHOBY KHCIIOTY, 110 3AJIMIINTHCA, BiITHTPOBYIOTH (,-
01 H. pozunHOM HOIY.

Meta podoTu. O3HAHHOMHUTHCH 3 METOJIOM i TOPIBHSITH AKTHBHICTh
MOTiEHONOKCUIa31 B MPUCYTHOCTI TIEPOKCUIA3H, BUKOPUCTOBYOUH
Ppi3HI pOCTHHHI 00’ €KTH.

Marepianu, peaktuBu, odnaananns. [lenapronis, Oyiap0u Kap-
Torui ToIo; anerarauii Oydep pH 4,7, 0,01 %-ii po34yuH ackopOiHO-
Boi kucnotu, 10 %-it po3unn mera- abo opTohocHopHOI KUCIOTH,
0,02 M pozumH mipokarexiny, 0,01 H. po3uuH #ony, 1 %-i po3unn
KpOXMAJTI0, TUCTUIIHOBAHA BOJIA; TIOPLEJISTHOBA CTYIIKA, KOHIYHI KOJI-
6u micTkicTio 50 MuI, MipHHH TMIIHAD, MipHI TPOOIPKH, TIHKH, PiTb-
TPH, CEKYHIOMIp, MIKpO OropeTkH, mirneTkd Ha 1 ta 10 mi, TexHidHi
Baru, pi3HOBAXXKH.

Xix poborn.
1. HaBaxky JUCTKIB (1 T') HOMICTUTH y OPLEIISTHOBY CTYIIKY.
2. Honatu 20 mu anerarHoro O0ydepa. BinHomeHHsST Mixk
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HaBaXKKOIO I 00’eMoM po3unHy Oydepa mae 6yTu 1 : 20.

3. ExcrparyBatu pocnuHHUE Matepian 30 xB 3a KIMHATHOI TeM-
nepaTypu.

4. Cymim BinginbTpyBaTH Kpi3b HanepoBHid (iAbTp B KOHIYHY
k0J10y Ha 50 M.

5. Ilepenectu 1 M QinbTpaTy y CyXy KOHIUHY KOJIOY.

6. o dinerpary npuiuTu 3 M JUCTHIILOBAHOI BOAH, 2 MJI pO3UH-
Hy ackop0iHoBoi kucyotd Ta 1 mit 0,02 M po3unHy mipoKaTexiHy.

Ipumimka. Temnepamypy 8cix peakmugig y OucCmuibo8atitl 600i
nonepednvo oogecmu 0o 18+20 °C.

7. Cymil cTpylIyBaTé piBHOMIpHO BIPOJOBX 2 XB.

8. [lotim inakTuBYyBaru hepment, nogatouu 1 mi 10 %-ro pozunHy
¢docdopHoi kucnoTH.

9. Turpysaru 0,01 H. po3unHOM HOAY B MPUCYTHOCTI KPOXMAIIIO
(5 kpamuH) A0 MOSIBU CI1a0KO-CHHBOTO 3a0apBICHHS, IO HE 3HUKA-
TUME MPOTATOM XBUJIMHHU.

10. AHanoriuHo NpoBecTH KOHTPOJIbHE BU3HAYCHHS, BUKOPHUCTO-
BYIOUH TIONEPEIHBO MPOKHUIT STUEHY BUTSIKKY.

IHpumimxa. Piznuys migie kineKicmio po3yury 1ody, wjo oyna eumpa-
YeHa Ha MUmpyBanHs KOHMPOILHOI ma 00CIIOHOT NPob € NOKAZHUKOM
akmugnocmi nonigpenonoxcudasu ¢ 1 mn ginompamy. Ilio uac pospa-
XVHKY HA 6CI0 HABAICKY OMPUMAHY PisHUYI0 domMHodicyiomb Ha 20).

11. Pe3ynsraTu gocnigy 3anucatu y Tabnuiio 4.8.

Tabnuys 4.8. BusHaueHHs] aKTUBHOCTI NoJtideHOTI0OKCHAA3H
Y Pi3HHX POCJIMH

= Kinmekicth AKTHUBHICTB AKTHUBHICTB TIOTTi(e-
g g [mm 0,01 H. po3unny noJidenono- HOJIOKCH1a31
o % | iiony, BUTpaueHa Ha | Kcuzasu B 1 mi (M1 0,01 H. Moy
Q| 5 TUTPYBaHHS dinbrpary Ha 1 r Macu cupoi
= 1 mx dimsTpary (M1 0,01 H. Homy) PEYOBHHN)
KOHTPOJb | OCIILI

KoHTpoJIbHi 3an1MTaHHS Ta 3aBIAHHS

1. flxa momupeHicTh moiheHOIOKCHIa3u y POCIMHHNX OpPTaHi3-
Max?

2.V aKkux pocnuH (BOAHUX YU HA3€MHHUX ) PiBEHb aKTUBHOCTI (ep-
MEHTY BUIIMMI?
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3. Ski XiMi4HI CIIONYKH HIPUPOJHOTO MOXOMKEHHS € CyOCTpaToM
Juist 1ii momideHonokcuazu’?

4. Yu npuueTHa nodieHoIoKcH1a3a 10 3MiHN 3a0apBIIeHHS POC-
JMHHUX TKaHUH y pa3i MEXaHIYHOTO YIIKOIKEHHs?

5. Sk pearye pociMHHa IIEPOKCHIa3a Ha SK30TEHHI MOTipeHONbHI
CHOTYKH?

Pobora 62. BIIVIMB JTUHITPODPEHOJ1Y HA
HAJIXOIKEHHS BOJIU B TKAHUHMU BYJIbBU
KAPTOILJII

Hunimpogenon (JH®D) — e xmacuyna croiyka, Mo MPUITAHSE
OKUCHIOBAJIbHE ()OCHOPUIIOBAHHS, HE 3MIHIOIOUM OKHCHEHHS CYO-
cTpary. B pesynbrari eHepreTnyHa €(DEKTHBHICTh JUXAHHS 3HAYHO
3HIDKYETHCS T4 YIOBUIBHIOIOTHCS TPOIECH, SKi BiJOYBarOThCH 3i
cnokuBanHsM eHeprii AT®. Tomy JJH® BUKOpUCTOBYIOTH sIK 3aci0
BCTaHOBJICHHS 3aJI©KHOCTI BIIMTOBIAHOTO MPOIIECY BijJl CHEPTETHYHOT
e(heKTUBHOCTI TUXaHHSI.

Meta po6otu. JJocnianTy BILIMB JUHITPOGEHOIY Ha HaIXOIKEH-
HS1 BOAU B TKaHUHU OyJIb0M KapTOILIL.

Marepiaju, peakTuBu, 00;1aAHaHHA. byb01 KapTOIUTi; PO34nH
IUHITpO(EHONy (HaCHUeHHI); OIOKCH, CKaNbIIeNb, BaTU 3 Pi3HOBaX-
KaMU, CKJISIHI TUIACTUHKY, (DIIBTpyBaIbHUN TAIIip.

Xix podorn.

1. 3 Oynp0u KapTomIi Hapi3aTu ckajbienaeM 10 cMy>KOK 3aBIOBXK-
KM Ta 3aBIIMPIIKKA TpUOIH3HO 1,5 cM Ta 3aBTOBIIKH 2+3 MM.

2. [opinuTy iX Ha AB1 rpyNH, 3BaKUTHU 1 IOMIiCTUTH Y OIOKCH.

3. OmHy TPYITy CMYXOK 3aJIMTH 15 MIT BOZOTiHHOT BOIH, iHIITY — 15
MJI HACHYEHOT'O PO3YUHY AUHITPO(PEHOTY.

4. BrokcH 3aJIMIINTH BIAKPUTUMHM 32 KIMHATHOI TeMIeparypy Ha
1,5+2,0 ropx.

5. CMyXKH BUHHATH, NPOCYIHUTH (iNBTPYBaJbHUM HaepoM i
3HOBY 3BaKUTH.

6. Po3paxyBaTu KiJIbKiCTh BOAHM, KA HAAIWIIIA B CMYXKH Y KOX-
HOMY BapiaHTi JOCHTiTy.

7. PesynbraTtu gocnify 3anucatu y Tabmuio 4. 9.
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Tabnuys 4.9. BusHaueHHs BIUIMBY AUHITPO(deHo Yy
HA HAXXOJKEHHS BOAM B TKAHWUHH OyJIb0HM KapTOMJIi

VYMmoBH Bara kapTOoIUIIHIX CMYKOK, T 3MiHa Baru CMy»KOK
Jociiay JI0 OCHiLy | Iiciist JOCIiaY r % BLJI BUCXITHOTL
Bona
JHD

8. Ha ocHOBi omepikaHMX pe3yibTaTiB 3pOOWTH BHUCHOBKH TIPO
BIUTUB TUHITPO(EHOIY Ha HAAXOHKCHHS BOAHM B OyIIH0M KapTOILII.

KoHTpoJIbHI 3anuTaHHS Ta 3aBAaHHA

1. SIxy poib BilirparoTh TUHITPOPEHOIHN Y KUTTI POCTHH?

2. XT0 3 MPOBIAHUX BYCHUX CHOTOACHHS 3aiiMAaEThCS BHBUCHHSIM
(dheHoMB?

3. Un noB’s13aHi JUHITPO(EHOHN 3 GAKTEPUIIUMIHOK AKTHBHICTIO POCIHH?

4. SIxy ponb Bimirpae KuceHb B MeTa00i3Mi (PEHOTBHUX CITOTyK?

5. SIx BIIMBAIOTH I1i CIIOTYKH Ha ()OTOCHHTE3 POCITHH?

6. SIx OB’ s13aHi MTPOIIECH TUXaHHS Ta BOJOOOMIHY KIIITHH?

PoGora 63. BUSHAYEHHS BMICTY ACKOPBIHOBOI
KHCJIOTH, TTTIOTATIOHY TA 3ATAJIBHOI
PEJYKYIOUOI AKTUBHOCTI POCJIMHHOI TKAHUHHA
(3a Ilert B Monudikauii C.M.IIpoxomena)

Ackop6inoBa kucnora (Bitamia C) Ta DIyTaTiOH IMTUPOKO PO3IIO-
BCIOIDKCHI y pOCIMHAX. Ackopbinosa xkucroma — 1ie HEeCTilKa CIIo-
JyKa, 0 MOXKE BIIBHO OKHCHIOBAaTUCH Ta BiJJHOBIIOBATHCH 3aBISIKU
HasIBOCTI CHJIOBHOT TPYITH:

Y i o A
C—OH \ -2 o
don] FH doo ('!)
H -—C_.-——‘ o e |
HO—-(_%-—H Hod.\!f;_...,}[
(EHJ)H éH:OH
Ackopbinosa kucnoma Heziopoackopbinosa kucioma

193



Iiymamion — 1ie TPUIIENITHL, TII0 CKJIAJAETHCS 13 3aTUINKIB TITyTa-
MIiHOBOI KHCJIOTH, UCTETHY Ta IIKOKOIY:

O H
|
HOOCCHCH,CH; C—N—CH—C—N~CH; COOH
1|
. O H CH,SH
NH,
3aBAsiKM Cynb(riApUIBHIN TPYITi IIyTaTiOH MOXKE 3a3HABATH OKHUC-
HO-BIJTHOBHHX TIEPETBOPEHB!

—2H
OF'SH <—— r's-—-sr
+2H
Bionosnenuii Oxucnenuii
2IymamioH 2ymamioH

AckopOiHOBa KHICIIOTa Ta TIYTaTiOH — CHJIbHI BiJHOBJIIOBadi Ta
MOXYTb BiJTHOBITIOBATH —S —S — 3B’SI3KH O1JIKiB, a TAaKOXK (PYHKIIOHY-
BaTH SIK MPOMIXHI TIEPEHOCHUKN BOJHIO B Iporeci auxaHHs. OKuc-
HO-BiTHOBHI IIepeTBOPEHHS aCKOPOIHOBOI KHCIOTH y POCITHHAX TiCHO
1IOB’s13aHi 3 pepMEHTHUMH MTEPETBOPCHHSIMH OKHCHEHOTO Ta BiTHOB-
JICHOTO TITyTaTiOHY.

Busnauenns ackop6inosoi kuciomu 6a3yeTbcs Ha i BIIaCTUBOCTI
BiTHOBITIOBATH 2,6-1uxnopdenoningohenor.

2,6-JluxmopdenoninnodeHon BILUTMBAE Ha JBa BUIW PEAKIIIH.
OpiH 3yMOBJIeHUI 3MiHOIO pH cepeoBuIa: B Ty>)KHOMY CepeJOBHUII
BHHHWKAa€ IHTEHCHBHO-CHHE 3a6apBE7{Hﬂ, B KHCJIOMY — OITiZI0-4epBO-
He. [Hmmii Bup peakuii — 1e OKEEO—BiZ[HOBHI/Iﬁ Tepexia Bil TEeMHO-
CUHBOTO 3a0apBieHHs (OKHCHEHa Gopma) 1o 3HeOapBIeHHS (BiTHOB-
neHoi nekodopmu):

0=(__>=N-{__JOH+2H~
a I
~HOZ  N_N—-/ N 0oH
i N o T

’ H
a— OKMCHEeHa 3a0apaiieHa hopma 2,6 — nuxsopdenoninaodheHomny;
0 — Hioro BisiHOBJICHA JieiiKopopmMa

194

[ro peakuito BUKOPHCTOBYIOTh JUI BU3HAYCHHS BMICTY ackopOi-
HOBOT KHUCIOTU. TUTPYIOTH 10 TOSIBU POXKEBOTO 3a0apBIICHHS B KHC-
JIOMY CEepEeIOBHIIII.

Busnauenns enymamiony 6a3yeTbcs Ha HOTO BIACTUBOCTI BiTHOB-
JIIOBAaTH BUIbHUN HOJ, 110 YTBOPIOETHCS 32 TUTPYBAHHS EKCTPAKTY 3
POCIIMH KaJliii HOJOM B KHCIIOMY CEPEIOBUIIII:

5KJ+KJO,+ 6HPO,  3H,0+6KPO,+3J,,
2SH+J,  IS-ST+2HJ.

SAxio ackopOiHOBa KHCIIOTA, SIK 1 IIYTaTiOH, BiTHOBIIOIOThH Bilb-
HUH H0A1, TO TUTPYBaHHSAM BCTAaHOBIIOIOTH CyMapHY BiJHOBIIOBAJIb-
HY aKTUBHICTb POCIHMHHOI TKAaHUHH, KOTPY BUPAXKAIOTh y MITUTITpax
Hoznaty Kanito. [TmyTaTioH 3HaX0AsTh, BITHIMAHHSIM BiJ JaHUX THUTPY-
BaHHSI €KCTPAKTy HOIATOM KaJlilo JaHWX OAEp)KaHHX MiA 4ac THUTPY-
BaHHSA 2,6-11XJI0pPEHONTIHAOPEHOIOM.

Meta po6orn. O3HaHOMUTHCH 13 METOJJOM BU3HAYECHHS MPOMIX-
HUX NIEPEHOCHHKIB BOAHIO B TIPOLIEC AUXaHHs HA TPUKIazi ackopOi-
HOBOT KHCJIOTH Ta IIyTaTiOHY.

Marepiaju, peakTuBH, o0aaHaHHs. JINCTKU pi3HUX SPYCiB Te-
pasi abo iHmoi pocnuau; 20 %-it po3unH MeTadochopHOi KUCIOTH,
0,001 H. po3uuH ionary kamiro, 15 % -ii po3uuH HoaucToro Kamio, 1
%-ii po3uun kpoxmaito, 0,001 H. po3uuH 2,6-guxnopdeHomninaode-
HOJY, KpUCTalli30BaHa acKOpOiHOBa KHCIOTa; 1Bi OlOpeTKH, OIOKCH,
mineTky Ha 10 i 1 mu, ABi MipHI KomOu MicTKicTIO 50 MII, KOHIYHA
konb6a mictkictio 100 mu, Jilika, QiTeTp, KBapIOBUH IMICOK, Baru 3
Pi3HOBaXKKaMH, MipHUH LUMTIHAP MICTKICTIO 25 MIL

Xix poboru.

1. HaBaxKy JIMCTKIB (2 T) IOMICTUTH y TIOPLUEISHOBY CTYIIKY.

2. Po3tepTn HaBa)XKy OO OIHOPIAHOI CyMmilli, BUKOPUCTOBYIOUH
KBapLOBHii ITicok 1 nogaroun 20 mi 5 %-ro po3unHy meradocdopHoi
KHCJIOTH.

3. OngHOpiAHY CyMilll TIEpEeHEeCTH Yepe3 iKYy B MipHY KO0y MiCT-
kicTio 50 M1, 3MUBao4H CTynKy 3anuikom HPO,.

4. CymiIl, o 3HaXOUThCS y KOJIO1, JOBECTH JI0 MITKH TUCTHIIHO-
BaHOIO BOZOIO.
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5. BmicTt konbu nepemiluary i 1aTu HaCTOSTHCS 5 XB.

6. CrpywmyBatu koi0y 2+3 XB. 1 mpoQibTpyBaTu BMICT Kpi3b Ma-
MEPOBHN CKIaA4acTuil PUIBTp y Cyxy Komoy.

7. 751 BU3HAUEHHS BMICTY dckopOino6ol kuciomu 'y IBa OIOKCH
HaAJIUTH 10 5 M BifgibpaHoro ¢inerpary.

8. Tutpysatu ¢insrpar 0,001 H. po3unHOM 2,6 —AUXITOPPEHOIH-
noheHonoM 70 0SB cabo-poskeBoro 3adapBieHHs, ke 30epiraru-
MeTbCs HpOoTSATroM 1 XB.

9. Jlns BU3HAYCHHS KIIBKOCTI 21ymamiony Ta 3a2anbHOl pedykyio-
4oi axmugnocmi B JiBa 1HIINX OIOKCH HAJIMTHU 1O 5 MJT QibTpary.

10. Jonaru 2+3 kparmuti 15 %-ro KJ, morim 5 kparnens 1 %-ro po3-
YHHY KPOXMAIO.

11. Posunnu Tutpysaru 3 inmoi 6topetku 0,001 1. posunnom KJO,
JI0 TIOSIBH €11a00-CHHBOTO 3a0apBiieHHs, o 30epiratumerbes 1 XB.

12. Po3paxyHku npoBecTH 3a GOpMyJaMH:

(a-k)-0,088-V-100

m-n

Bwmict ackop0OiHOBOT KHCIOTH, MT % =

(b—a-k)-0307 - M- 100

m-n

BwmicT miyTariony, mr % =

b- M- 100

3aranbHa pedyKyloda akTHBHICTb, MT %o = P

Ie a — KUIbKICTh MUTUTITPIB 2,6-aAnxnopdeHoninaodheHomy, BUKOpHUc-
TAHOTO Uil TUTPYBaHHSA; b — KUIBKICTH MUTUTITPIB HomaTy Kadiro,
BUKOPHUCTAHOTO JJI1 THUTPYBaHHS; Kk — CIHIBBIJHOLICHHS 00 €MiB;

M7 lo0amy Kanin

, 0,088 — KiTbKICTh MiIrpaMiB BiTHOBIEHOT
M2 2,6 - Quxnopderonindogerorny

ackopOiHoBO1 krcnoTH, ekBiBaneHTHHX | Mi1 0.001 H. po3unHy OapBHUKA;
0,307 — KiTBKICTh MUTITpaMiB BiTHOBJIEHOTO TITyTaTiOHY, €KBiBAJICHTHHX
1 v 0.001 H. po3unHy HopmaTy Kajiro; 7 — HaBakKKa Mmarepiany, r; M
— 3araJbHUN 00°€M eKCTPaKTy, MJI; m — 00’€M eKCTPAKTY, B3STOIO UL
TUTPYBaHHS, MIL.

Ipumimka. [ns eusnauenns k eomyromv posuun ackopOinogoi

Kucnomu y 2 %-it memagpocgpopmiii kucromi. [na yvo2o 6 MipHy
Kon6y micmkicmro 50 ma nanusarome 20 mn 5 %-1 HPO, oooaromop
KpUCmanuk ackopOinoeoi Kuciomu ma 00800ams piOuHy & Konbi 0o
MImKU OUCMUTLOBAHOI0 8000K0. Biomumposyroms 5 M 11 00epicaro-
20 pO34UHY 6 OBOKpAMMIU NOGMOPHOCMI po3uuHamu OapeHuKa ma
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uodamy Kaniio (K 6Ka3aHo euuje) ma po3paxosyioms CHi6giOHoOUIeH-
H: 00 emis.

13. BusHauuTi BMicT acKOpOIHOBOi KHCIIOTH, DIIyTaTiOHY Ta 3a-
rajJbHy BiZHOBIIOIOUY aKTUBHICTB y JIMCTKAX BEPXHBOTO Ta HIKHBO-
TO SIpYCiB.

14. Pesynbraru gociiny 3anucati y tadauiio 4. 10.

Tabnuys 4.10. BusnayeHnnst BMicTy ackop0iHOBOI KHCJIOTH,
MIYTATIOHY Ta 3arajbHoOI peAyKyI4o0i AKTHBHOCTI
B JIMCTKAX POCJIHH
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15. 3pobuTH BUCHOBKH PO BMiCT aCKOPOIHOBOT KUCIIOTH, [Ty TaTi-
OHY Ta 3arajibHy BiHOBIIOIOUY aKTUBHICTb y JIMCTKaX BEPXHBOTO Ta
HWKHBOTO SIPYCiB Pi3HUX BU/IIiB POCIIHH.

KOHTpOJIbHi 3alIMTAaHHA Ta 3aBJaHHSA

1. SIky ponb Bimirpae ackopOiHOBa KMCIIOTa B MeTaboMi3Mi poc-
nuH?

2. Hackijbku TUHAMIYHO TOB’si3aHi Mik c0000 ackopOiHOBa i
JeTiApoacKopOiHOBa KUCIOTH?

3. Slke 3Ha4eHHsI DIyTaTiOHY B AMHAMIL aCKOPOIHOBOI KUCIOTH?

4. SIki pocIMHM MarOTh MaKCUMallbHHN Ta MiHIMaJIbHUN BMICT ac-
KopOiHOBOT KHCIOTH?

5. Ha3BiTh ¢axropu, 1o BIJIMBaIOTH Ha BMICT acKOpOiHOBOT KHUC-
JIOTH B POCIIMHAX.
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KoHTpoJIbHI 3anIMTaHHS Ta 3aBIAHHS 10 PO3IiTY
«JluxaHHs pOCTUH»

1. SIxe 3HAYEHHs MAIOTh MPOILIECH JUXaHHS Ta OpPOMIHHS Y JKUTTI
pocnuH?

2. Ha3BiTh CHijibHI Ta Bi]MiHHI PUCH MPOLECIB TUXaHHS Ta Opo-
IIHHA?

3. Illo Take oKkHCHEHHS ¥ BimHOBjieHH:S? JlOBediTh, 110 AMXAHHS
— 11 OKUCHO-BITHOBHUH TIPOIIEC.

4. CxapakTepu3yiTe KaTaJiTHYHI CHCTEMU JIUXaHH.

5. Ha3BiTh OCHOBHI IIJISIXY AUCUMIJISLIT By TJIEBOIIB.

6. B womy nossirae yHKIIiS TITiKOJTI3y B OOMiHI KIITHHU?

7. Ha sixux eTamax DIiKoJIi3y Ta 3a paXyHOK SIKUX peakiiii CHHTe-
3yerbesa ATD?

8. 1o € KiHIIeBUM MPOAYKTOM IJTIKOJi3y?

9. OnuuIiTh NUIIXH PyXy aTOMIB BYIJIEIIO, KUCHIO, BOJIHIO ITiJ] Yac
po3may MmpOBHHOIPAJHOT KUCIIOTH B IIPOIIEC] JIUXAHHS.

10. Ha3BiTh ocHOBHi cTazii nukity Kpebca Ta ix 0coOaMBOCTI.

11. CxapakTepu3yiTe eNeKTPOH-TPaHCTIOPTHHIA JIAHIIIOT MiTOXOH-
Jpiii, 30KpeMa CTPYKTYpHY OpraHi3allil0, OCHOBHI KOMIIOHEHTH, iX
OKUCHO-BIJTHOBHI TOTEHI1AIH.

12. TIosiCHITB 3B’S130K MiX YJIBTPAaCTPYKTYPOIO KIIITHHU Ta (YyHK-
LI€X0 MITOXOHIPIH.

13. o € mxepenom eHeprii s QYHKUIOHYBaHHS AUXaIbHOTO
naHiora’?

14. YoMy st QyHKIIOHYBAaHHS €JIEKTPOH-TPAHCIIOPTHOTO JIaH-
LFora HeOOX1IHUI KUCEHD?

15. Illo Take okucHioBaIbHE pochopuntoBaHHs?

16. HasBiTh cminbHi Ta BiAMiHHI pHCH (POTOCHHTETHYHOTO Ta
OKHCHIOBAJILHOTO (hOCHOPHITFOBAHHS.

17. SIka xinbkicTh AT® yTBOPIOETHCS Y pa3i po3mnaay OIHIeT MoJie-
KyJIU TJIIFOKO3U B aHAaepOoOHY i aepoOHy ¢a3u nuxaHHs?

18. Ha3BiTh OCHOBHI pucH neHT030(h0oc(haTHOTO MUKITY.

19. OxapakTepu3yiTe ITIOKCHUIATHUH UK.

20. V yomy mnosisrae (i3iojoriuHe 3HAUCHHS aJbTePHATHBHUX
LIJIAX1B JUXaHHA?

21. Sxi ¢akropu BIUIMBAIOTH HA IHTEHCHUBHICTH NPOLIECY AMXaH-
Ha?

22. Ski peakiii HeoOXiHI IS ONEP>KAHHS 3 MOJICKYJIH [IFOKO3H
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(PYKTO3H, ETHIIOBOTO CIUPTY, OAHI€T 3 JKUPHUX KUCIIOT, aclaparifo-
BO1 KUCJIOTH?

23. Sxuii 3B’130K MUXaHHS 3 POTOCUHTE30M i a30THUM OOMiHOM
KIITHHU?

24. SIka 3aJeXHICTh MK CyOCTpaTaMu OUXaHHS Ta JUXAJTbHUM
koedilieaTom?

25. Ha3BiTh HUIAXH OKMCHEHHS AUXaIBLHOTO CyOCTpary.

26. SIkuMu SBUILAMH CYTTPOBOXKYETHCS aepOOHE AUXAHHS?

27. Y yomy nopiOHICTh 1 BIAMIHHICTh IpoueciB GOTOCHHTE3Y Ta
JIMXaHHA?

28. Yomy aepoOHe nuxaHHs e(eKTHBHILIE 3a aHaepoOHe?

29. Ska dynkuis pochopy B npoueci AuxaHHs?

30. 3 sIKOTO MPOMDKHOTO MPOAYKTY JUXAHHS YTBOPIOIOTHCS KHUPHI
KHCIIOTH?

31. MuxanpHuil KoeilieHT IPOPOCTKiB MmueHui 3a Bmicty O, B
noBiTpi 21 % cknanas 0,98, 3a 5 % — 0,93, 3a 3 % — 3,34. Sk nosicHu-
TH pi3Ke 3pOCTaHHS IUXAIBHOTO KoedimienTta?

32. Yu moxuuBe TpaHcmopTyBaHHs (ocdarHux rpyn Ha AJ1D
BiJl TaKMX cyOcTpariB: ToK030-1-docdary, ppykroszo-1,6-nudocda-
1y, 1,3-mudocdorninepuHoBoi kucnoru, Gpocoenonmipysary?

33. 15 r 6pynbok 3a 30 xB Bugiuam 3 mr CO,. Pospaxyiite iH-
TEHCHUBHICTb JMXaHHS Ha | T Macu cyxoi pe4oBHHH 3a | roa, SKIIO
BiJIOMO, III0 BMICT BOJIM B OpyYHbKax CTaHOBUTH 60%.

34. YoMy He MOkHa 30epiraTi HaCiHHS BOJIOTUM?

35. 3enenuii TMCTOK Ha cBiTIi 3a Temiiepatypu 25 °C iHTEHCUBHO
normuas CO,, a 3a niasuieHoi Temneparypu 10 40 °C moyas Buji-
JSITH BYDJIEKUCTHUM ra3. SIK MOSCHUTH 3a3Ha4deHi 3MiHU ra3000MiHYy
ucTKa?

36. Ha3BiTh MeTOIM BU3HAYEHHSI IHTCHCUBHOCTI TUXaHHS.
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Po3nina 5.
KOPEHEBE KXUBJIEHHSI POCJIUH

Kopenese xuBICHHS — po3111 i31010Tii pOCIHH, KU TPUCBSIIC-
HUI1 BUBUCHHIO MeTa0OII3My MMOKUBHHX ereMeHTiB. OCHOBHI MUTAaH-
Hs, SIK1 JOCIKYIOTBCS B JAHOMY PO3JIiTI €: HAJIXOKCHHS €JICMECHTIB
JKUBJICHHS B POCIMHHMI OpraHi3M, iX nepeTBopeHHs, ¢i3ionoro-6io-
XIMIYHE 3HAYEHHs, MEXaHI3M il TOIIO.

PocnHa 3acBOIO€ MOKUBHI €J1EMEHTH 3 TPYHTY, MOBITPS 1 BOIH.
OCHOBHY YacCTHUHY €JIEMEHTIB POCIIMHA 3aCBOIOE 3 IPYHTY Y BUIIISAIL
MiHEPaJIbHUX CIIONYK; CO2 Ta KUCEHb — 3 MOBITPS; JUKEPEJIOM BOJIHIO
€ Boza. O6uaBa crrocoOu KUBJICHHS POCIUH — MOBITPSHUI 1 KOpeHe-
B — B3a€MOIIOB’si3aHi. Hapasi y pociuH 4iTKo NpOSBISETHCS BUOIp-
KOBa 3JIaTHICTH IMONIMHATH BiAIIOBIAHI XIMIYHI €JIEMEHTH.

VYci eneMeHTH KUBIICHHS POCIIMH 32 IXHIM YMICTOM y KITiITHHAX TO-
JIISFOTH Ha €JIEMEHTU-OPraHOTeHH, MaKpO- , MIKpO- Ta yJBTPaMiKpo-
eJIeMEHTH. Y OUIBIIOCTI pOCIUH OJU3bKo 95 % cyxoi peuoBUHU CKJa-
natoth enemerTu-opranorenu (C, H, O, N), mpubnuzuo 4% — Makpo-
enementH (P, K, Ca, Mg, S, Cl, Na, Si, Al, Fe) i mume 1 % — Mikpo-
enement (Mn, B, Cu, Zn, Ba, Ni, Mo, Co) Ta yIbTpaMiKpOeIeMEHTH
(Cs, Cd, Ag, Ra, Au, Hg, As Ta in.). J{71s1 HOpMaibpHOTO 11epediry Beix
¢izionoro-0i0XiMIYHUX TPOILECIB pocIUHAa Mae Oyt 3abe3nevueHa
BCIiMa TMOXXHBHHUMHU €JIEMEHTaMH, KOKEH 13 SIKUX Ma€ IeBHE 3HAUCHHS
y MeTa0o01i3Mi. 30KpeMa, BCTAaHOBJICHA HEOOX1IHICTh €JIEMEHTIB JKUB-
JICHHS! TSI HOPMaJIbHOTO (DYHKI[IOHYBaHHS MPOTOIIa3MH, JUISL CTPYK-
TYPHOT Oprasi3aiii if aKTHBHOCTI JKMBUX KJIITHH, IEPEAYCIM 3aBISIKH
iX y4acti y reHepaii i pereHeparii eHeprii, st peryisiii mporecis
obminy. JJocmimkeHHsT QYHKIIT €JIEMEHTIB KUBJICHHS Y KUTTEMISUTh-
HOCTI POCJIMH JJa€ 3MOTY HAayKOBIISIM 1 MIPAKTUKAM JOCSTaTH BHCOKOT
MPOIYKTUBHOCTI CUTBCHKOTOCTIOAAPCHKHIX KYIBTYP.

Bupimenns 6araTbox MPaKTUYHUX 3aBJAaHb JKUBJICHHS POCIWUH
norpedye NMMOOKUX TEOPETUIHUX JOCIIKEHb, BUBYCHHS (Di3ionoro-
010XIMIYHOTO 3HAYEHHS MOKMBHHUX CJIEMEHTIB, MEXaHI3My IXHBOTO
MOTTIMHAHHSI, TPAHCIIOPTYBAHHS 1 BUKOPUCTaHHS pOCIUHOI0. Bigmo-
BiJlb Ha BCI 11l IMTAHHS MOXHA OJICPyKaTH EKCIICPUMEHTAIbHUM IILIS-
XOM, 3aCTOCOBYIOUH (Pi310IOTI4HI, XIMiUHI 1 (I3UKO-XIMIYHI METONH.
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Y naHoMmy po3Aiii OMHMCAaHO OCHOBHI METOAMYHI MPHUOMH BH-
POLIYBaHHSI POCIMH METOIOM BOIHOI KyJbTypH (BcTaHoBIeHHS pH
KUBHJIbHOTO PO3YMHY, 3a0e3le4YeHHs] KHCHEM, BOIOI0 TOLIO), cXa-
PaKTEpPH30BaHO CKJIaJl JKUBHUIIBHUX CyMillled, PO3IISIHYTO METOIH J0-
ciimpkeHHs (i3i0J0rii KOPpeHeBOi CHCTEMH, SIKICHOTO Ta KiJIbKICHOTO
BU3HAYEHHS MAaKpO- Ta MIKPOEJIEMEHTIB, iX aHTaroHi3My, a Takox ¢i-
310JIOT1YHOTO 3HAYEHHS Y KUTTEAISIBHOCT] POCIIHH.
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PoGora 64. BUBHAYEHHS BMICTY 30JIM Y PI3BHUX
OPI'AHAX POCJIMH

EnemeHTH XUBJIEHHSI B POCIMHHOMY OpraHi3Mi po3MojiieHi He-
piBHOMIpHO. Tak, aTparyrouimM HEeHTPOM Il MiKPOEIEMEHTIB € JINCT-
ku. lle MoB’s13aHO 3 OCHOBHOIO (PYHKIIIEIO JINCTKA 3€JICHOT POCIHHH
— (hOTOCUHTE30M, TPAHCHIPALIEI0 I CHHTE30M PI3HOMAaHITHUX Opra-
HIYHUX CIIONYK.

PocnuuHuii  matepian, SKuil BHCYIIYIOTH 32 TeMIleparypu
100+105 °C micTuTh OpraniyHi Ta MiHepajibHi pedoBUHH. /151 BU3HA-
YEeHHS BMICTY MiHEpaJIbHUX €JIEMEHTIB HEOOXiJTHO TIPOBECTH 030/1€H-
s (CTIaIIOBaHHS ) POCIIMHHOIO Marepiay. 3a 4ac CrajaroBaHHs Opra-
HiYHi pedoBMHU BuiydaroThes y Burani CO,, H,O, N, a 3anuniox
— 30J1a — MICTUTh MiHEpaJbHI €IEMEHTH, PO3YNHHI B HEOPTraHIYHUX
PO3YMHHUKAX.

KinbkicTb 3011 y pocnuHi Ta ii ckiax HenoctiiiHi. Bonu 3anexars
BiJl BUAy POCIHMHH, OpTraHy, IPyHTOBO-KJIIMAaTHYHUX YMOB BHPOIILY-
BaHHs ToI10. Haiibinbie 30mu y nmuctkax — 10+15 %, y xopi — 7 %,
y crebnax — 4+9 %, nacinni — 3 %, nepesuni — 1 %.

IcHy€e nBa OCHOBHHX cIIOcOOW MiHepai3allii pOCIMHHOTO MaTepi-
ajy — Cyxe 1 MOKpE 030JICHHS.

Mertof cyxo2o 0301eHHs 3aCTOCOBYEThCS TSI aHAII3y BMICTY Mali-
JKe BCIX Makpo - i MikpoesieMeHTiB. [Iepen 0301€HHAM HaBaXkKy pocC-
JMHHOTO MaTepiaily MoApiOHIOITH Y CTYIII, 800 B KABOMOJIIIi, BUCY-
1IyoTh 3a Temneparypu 105 °C, 3Baxyr0Th Y TUIVISIX Ha aHAJII THYHUX
Tepesax. Cyxe 030JIeHHS POBOATH Y MOPLENITHOBUX, KBapLOBHUX 200
MeTalliYHUX TUDISAX Y MydenbHili medi 3a Temneparypu 450500 °C
npotsiroM 4+6 ron. OX0oNomKeH1 TUTIT 3BaKyOTh. [IpoxaproBaHHs i
3Ba)KyBaHHS [TOBTOPIOIOTH JI0 BCTaHOBIIEHHS cTanoi Macu. [licis mo-
BHOTO CIIaJFOBaHHs Marepiaiy 30j1a B OUIBIIOCTI BUMAAKIB M€ CBIT-
J0-Cipui, Makixke Oinuii Kojip. SIkio Marepiai mMae GaraTo 3aiza, TO
3051a HaOyBae 4epBOHO-OYPOro KOJNbOPY, 8 MapraHIllo — 3eJICHyBaTO-
ro. MeTosoM CyXoro criaitoBaHHs OTPUMYIOTh «CHUPY 3011y», 00 BOHa
MICTUTh JOMIIIKH (COJTi, OKCHIH, MICOK). «CHpa 30J1a» TAaKOXK BTpayae
NEBHY KUTBKICTh Gocdopy, Kalito, CipKH.

Moxpe o30nenns — OCHOBHUI CTOCIO PO3KIaJaHHs OpraHivHHX
CHOJYK a30Ty Ta Gocdopy, KpiM TOro, 3a MM METOIOM HE BHJIyYa-
IOTBCSI KaJIiid Ta cipka, 60 Temreparypa mij 4ac nporecy He IiJHiMa-
eThes ue 340 °C. Moro 3acToCOBYIOTh y pasi TOYHOro BU3HAYCHHS
dbocdopy, kamito, Cipku Ta ASIKUX IHIIMX eleMeHTiB. Hapasi, xonu
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BH3HAYAIOTH 0Op, 3aCTOCOBYIOTH JIMILE CyXe O30JICHHS, 00 OCHOBHA
YacTHHA CTIONYK OOpYy BUIIAPOBYETHCA 3 MApaMH BOIM 1 KUCTIOTH. J{is
030JICHHSI 3aCTOCOBYIOTH a30THY 1 cipyaHy KHcJIOTH. O0’€KT mocii-
JUKEHHS crnaiaroroTh B koinoax K’enppans mictkicTio 100250 mut. Y
pa3i MOKpOTo 030JIEHHSI MPOBOJSTH KOHTPOJNBHUI mocmig 6e3 poc-
JIMHHOTO MaTepialry, 110 Aa€ 3MOT'Y BHOCHTH MONPAaBKU HA BMICT I1€B-
HOTO €JIEMEHTa B PEaKTHUBaXx.

Meta podoTu. BusHaunTH KiUIBKiCTh 3011 B KOPI, IEpEBUHI, JICT-
Kax, KOPEHAX JEPEBHUX POCIHH (S0TyHs, BUIIHS, Oepe3a TOIIO) Me-
TOZOM CYXOTO O30JIEHHS Marepialiy.

Marepiann, peakTuBH, odnagHanus. Kopa, nepeBnHa, JTUCTKH,
KOpEHi; eTUJIOBUM CIIUPT;, aHAJIITUYHI Barv, TEXHIYHI Baru, eKCUKa-
TOp, HOPIIEISHOBI THIJI, My(eNbHA ITiY, eICKTPUYHA IUTUTKA, CKAllb-
IeJli, KABOMOJIKA.

Xix poborn.

1. PocnuaHni Matepian nogpiOHUTH Y KABOMOJIL Ta BUCYILIUTH 38
temneparypu 105 °C no cyxoi Macu.

2. [lopuensHoBi TUIVII TPOHYMepyBaTH rpadiTHUM OJiBLIEM (Kpa-
1€ HACHYEHUM PO3YNHOM HITPaTy KOOAIIBTY ), IPOKAPUTH Y My(elib-
Hill 1edi, IepeHeCcTH B €KCUKATOP, OXOJOIUTH 1 3BaXKUTH Ha aHalli-
TUYHUX Barax.

3.V THMISX 3BaXKUTH CyXHid pocnuHHuN Matepian (1+2 ).

4. Cyxwuii Marepiai KiibKa pa3iB 3aJIMTH 1+2 MJI €THIIOBOTO CITUP-
Ty Ta MiJIaJUTH.

5. Turenp MOCTaBUTH HA €NEKTPUUHY IUIUTKY 1 IPOXKApUTH BIIPO-
JOBX 5+6 XB.

6. [lepeHecTr TUINI B €KCHKATOP, OXOJIOJUTH, 3BaXKUTH W 00umC-
JIUTH BMICT 30JIM Y POCIMHHOMY Matepiali 3a OopMyJIor:

y= & 1 2[0 % ’

ne X — BMICT 30J1d B pOCJIMHHOMY Marepiadi, %o;

a — KUTBKICTh «CUPOT 307U, T;

H — HaBaxka MOBITPSHO-CYXOi PEUOBHHH, T;

100 — nnst nepepaxyHKy y BiICOTKH.

Ipumimka. Ompumany «cupy 301y» UKOPUCMOBYIOMb OJisl GUHA-
YEHHSL MAKPO- MA MIKpOeleMeHmis.
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7. Pesynsratn pobotu 3anucaru y Tabnuio 5.1.

Tabnuys 5.1. BusHaueHHs] BMICTY 30014 y Pi3HMX opraHax
pocJIMH

Maca turns, r

—

>

Bwmict
3014, %

O06’exT Yactuna [Homep
JOCIIJPKEHHS | POCJIMHHU | THUIIIS

HaBaXXK1 Z
1)
[¢]
)
30JIM

IIOPOXKHBOTO
3 HaBa>XKOXO
13 30JI0K0

8. 3poOUTH BHCHOBKH IIIOJI0 BMICTY 30JIM B Pi3HUX OpraHax poc-
JIHH.

KOHTpOJIbHi 3alIMTAaHHA Ta 3aBJaHHSA

1. CxapakrepusyiTe XiMIYHUH CKJIa]] POCIIHH.

2. Ha3piTh MeTOnM MiHepai3allii poCIMHHOTO MaTepiay.

3. ¥V gkuMx BUMNagKax MPOBOASTH MOKpE Ta cyxe o3oieHHs? Ski
MepeBark Ta HEOJMIKH KOXKHOTO 3 IUX METOJIB?

4. SIxuMu MeTOIAMU BU3HAYAIOTh BMICT 30J117

5. YoMy y pOCJIMH B OJJHUX OpPraHax BMICT 30J1U BUIIUH (JIUCTKH),
HiXK y iHIMX (AepeBrHa)?

6. Sxi (akTopu BILIMBAIOTH HA 3MIHY SKICHOTO Ta KIJIbKICHOTO
CKJIaJy 305117

7. Un BIUIMBa€ BiK POCIMHU HA KUIBKICHUHM 1 SIKICHMH CKJIaj
3omu?

Po6ora 65. MIKPOXIMIYHHIA AHAJII3 30]I1

Cepen ycix MOKUBHHX €JIEMEHTIB Y POCIHH 24 XiMiuHI eIeMEeHTH
€ XKUTTEBO HEOOXiTHUMH, 21 €IeMEHT BBaXKaIOTh YMOBHO HEOOXiTHU-
MU. JKummego HeoOXiOHi — 11e eTIeMEHTH, 0e3 SIKMX POCIHHA HE MOXKE
MOBHICTIO 3aKIHYUTH LMKJI CBOTO PO3BUTKY 1 SIKi HE MOXYTh OyTH
3aMIHCHUMU IHIIUMH eneMeHTaMu. Di3ionoriuHe 3HAYCHHST YMOBHO
HeOOXIIHHUX €JIEMEHTIB OCTATOYHO HE HOCHIimKeHo. EneMenTu, HeoO-
XiJIH1 pOCITUHAM, BiIHOCSATHCS 10 PI3HUX TPYI MEPiOAUYHOI CHCTEMH
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eneMeHTiB MenpeneeBa. Hapasi citig 3a3Ha4nTH, 110 Y BUCOKUX KOH-
LEHTpalifx OUIbIIICTh eJIeMEHTIB TOKCUYHI JIsl POCIIHH.

J1n1st BCTaHOBJIEHHS XiMIYHOTO CKJIaAy 30JIM 3aCTOCOBYIOTH MiKpO-
XIMIYHHH METOZA — SIKICHI peakiii, B pe3yJibTaTi IKUX yTBOPIOIOTHCS
XapaKTepHi U MEeBHUX PEYOBUH KpHCTaIHU abo 3a0apBieHHS Po3-
yuny. Llleit MeTon He moTpedye 3HAYHOT KiNBKOCTI Marepiaty. AHai3
Jla€ 3MOTY BUSIBIISITH SIK Makpo-, Tak 1 MiKpOEJIEMEHTH.

Meta po6orn. O3HalOMHTHCS 3 MIKPOXiIMIYHUMHU (KpareibHu-
MH) METOaMH aHali3y €JIEMEHTIB 1 BU3HAUYUTH €JIEMEHTHHUI CKJIaj
JIICTKIB 3aJIE’KHO Bl yMOB JKMBJICHHS Ta BiKy POCIHHH.

Marepiaju, peakTuBu, 00Ja1HaHHsA. 30/1a JUCTKIB Pi3HUX BU-
IiB POCIIMH; AUCTHIBOBAHA BOAa, amiak, 10 %-i po3unH consHOi Kuc-
n0tH, 1 %-Bi po3unHU: cynbdaTy Tamilo, XJIOpUAy IaTHHH, CipYyaHol
kucnoty, ¢ocdary HaATpito, MONIIONATy aMOHI0 B a30THIM KHUCIOTI,
HITpaTy CTPOHLIIO, XKOBTOI KPOB’SIHOT COJIi, TApTpaTy HATpilo, ILAB-
JIEBOi KHUCIIOTH, TiapaTy HiTpary Mepkypito (I), aneraty cBuHIO, Hi-
Tpary cpibia, KOMIUIEKCHA HaTpi€eBa MiIHO-CBHHLIEBA HiTpaTHA CiJb
Na,CuPb(NO, ) JUTSL aHaJIi3y Ha Kaiiid; npoOipku (1o HOTHPH Ha CTy-
I[eHTa) CKJISIHI TaJTMYKH, LITaTHBH AJIS TPOOipOK, npe/:[MeTm CTeKJIa,
MaJIeHbK1 JIMKH, MIKpOCKOMH, (iNbTPyBaIbHUHN Mamip, MOPLEISTHOBI
TUTACTHHKH.

[IpuroryBaHHs peakTuBy:

e cino Na,CuPb(NO,) . 2 r NaNO, (mo He MicTuth Kamiw), 0,9 r
Cu(CH3COO)2-3HZO PO3YMHSIOTE Y 15 MII TUCTHIILOBAHOT BOMIH, M-
kucneHoi 0,2 mi 30 %-i ouroBoi kucmoru. OTpuMaHuil po3uuH 30e-
PiraroTh y CKISHII 3 HPUTEPTOIO KPHUILKOIO.

Xix podoru.

MiHepalibHi pE4OBHHH, 110 BXOAATH A0 CKIAIy 30]IM, PO3UHHHI Y
BOZi, a00 kucaoTi. ToMy AJst MIKpOXIMIYHOTO aHaji3y TOTYIOTh JBa
po3urHU 3074: y Bofi i B 10 %-ii consHii KUCTOTI.

1. IlpuroryBaHHs BOXHOI i KHCJIOTHOI BUTSDKKU 30JM — Y ABI MPO-
Oipku BHecTH 1O 1 cM’ 30JM Ta IOAATU: B MEPUIy 5 MI BOIM, a B
apyry — 5 mit 10 %-1 HCL, po3uunn peTenbHO nepeMilliaTi CKISTHOO
MAJIWYKOI0 (U1 KOXKHOT TpOOipKH OerMOIO) 3a 2+3 xB. BiadinsTpy-
BaTH Kpi3b ManepoBuil GpiasTp y YHCTI cyx1 npoOipKH.

2. Ha npenmMeTHe ckiio Ha BiAcTaHi | ¢cM HaHECTH KpaliMHY BU-
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TSDKKM 30514 (BOAHOT a00 KHMCIIOTHOT, BiIIOBIHO A0 €JIEMEHTA, SIKUH
BH3HAYAETHCS) 1 KPAIUIMHY BiJ{IIOBIIHOTO PEAKTHBY.

2.2. Busenenns xnopy. BUKOpUCTOBYIOTb BOAHY BUTSDKKY 30JIH.

e PeaxTBoM Ha X1opuau € cipuyanokuciuii Tanii (T1,SO,). Mix
XJIOPUIIAMH 1 CYIb(aTOM Talito BigOyBa€ETbCs peaKis:

2KCl+ TS0, — 2TICI + K SO,

VY pesynbrari peakuii XJIOpU TajJio BUIIaJae y BUIVISLII KPUCTATIIB
xpecrto- abo meuononioHoi hopmu (puc. 5.1). Bracnigok 3Ha4HOTO
3aJIOMJICHHSI TIPOMEHIB 1[I KpUCTaJIH MaloTh YopHUH Komip. Cynbdar
TaNil0 MOXKHA 3aMIHUTH HITPAaTOM TaJilo.

e SIK peakTUB Ha XJOPUIH BUKOPUCTOBYIOTh TAKOXK PO3YMH HITpa-
Ty cpibna AgNO,. Xnopuau 3 AgNO, yTBOpIorOTh Oinuii ocan (peak-
wist BiAOyBa€eThCsl y mpooipii).

2.3. Busgnenns kaniio. J1ns peakuii BUKOPHUCTOBYIOTh SIK BOIHY,
TaK 1 KUCJIOTHY BUTSDKKY 30JIM 3aJI€XKHO BiJl pEaKTHBIB.

e Peaktus Taptpary Harpito onxosamimenoro NaHC, H, O, 3 neii-
TpaJIbHUM PO3YMHOM COJIEH Kalil0 YTBOPIOE KPUCTAIIM TapTpaTy Ka-
niro oxnosamimenoro KHC,H,O, y BUIIsIi BENMMKUX NPU3M 1 T1ac-
TUHOK. J1J151 peakuii BAKOPUCTOBYIOTH BOAHUI PO3UMH, SIKUIT 000B’ 13-
KOBO JJOBOJATH A0 HelTpasbHOrO pH, OCKUIbKM KpUCTaIHu TapTpary
KaJio 0OJHO3aMiIIEHOT0 J00pe PO3UMHSAIOTHCS B KUCIIOTAX 1 JIyrax.

e Peakrtus — xnopua miuarunu PtCl,. BukopucToByloTs BoaHMH
a00 KuCIOTHUH po3unHU. BinOyBaeTbes peakiis:

2KCI + PtCI, — K [PtCL].

VY pesynbraTi peakiiii yTBOPIOIOTHCS KOBTO-3€JICHI OKTaeApPUYHI
KPHUCTAJIA TeKCAXJIOPIIATUHATY KaJIik0, IHKOJIU Y BUIVIS/IL TeTpac/piB
i Ky0iB (puc. 5.1).

e Peaktup komruiekcHoi comi Na,PbCu(NO,),. BukopucroByroTh
BOJHY BHUTSDKKY 30J1M. BinOyBaeThcs peakiis:

Na,PbCu(NO,), +2KCl — K ,PbCu(NO,), +2NaCl.

Yepes aeskui 4ac yTBOPIOIOTHCS CBUHLIEBO-YOPHI1 1 TEMHO-KOpHY-
HEB1 KPUCTaJIN CBUHIIEBO-MIJHOTO HiTpary Kajito (puc. 5.1).
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2.4. Busgnenns xanvyiro. J151 peaxkuiit Ha KanbLii i HACTYIHI ee-
MEHTH BUKOPUCTOBYIOTH KUCJIOTHY BUTSDKKY 30JTH.
e PeakTuB — cipuana kuciora. BinOyBaeTbcs peakuis:

CaCl,+H,80, — CaSO,+2 HCl.

V pesynbTari peakuii yTBOPIOIOTECS XapaKTepHi JOBI1 TOHKI roJi-
KM TifipatoBaHoro cyabgary kamsiiro CaSO, - 2H,O (rinc), norim
TOJIKU 00’ €THYIOThCS B CTPYKTYPH, 1110 HaraayrTh CHKUHKHY, SIKi Ha-
KOITMYYIOThCSl offHa Ha ofHy (puc. 5.1). [oiku MOXYTh epexXonnuTH
B TOHKi MPHU3MHU Ta Macu TUIACTHHOK, [0 HAKONHMYYIOTHCS OfHA Ha
1HIITY.

e PeakTuB — 1maBneBa KUCIIOTa. Y pe3ynbTaTi peakiii BUaJaloTh
kpucTamu okcanary kanbuito (CaC,0, - 3H,0) y Bumisaai oxraenpis,
KyOiB, IHKOJIH XPECTIB.

2.5. BusenenHsa mazHio.

e Peaktus — pocdar narpiro Na, HPO,. Criouarky B Kparumny 1o-
CIIZKYBaHOI PIIMHM JONAIOTH KpAIUIMHY aMiaky IJisi HeWTpaiizamii
1 BXKe MOTIM 3’€IHYIOTh 13 PeaKTUBOM AYromogiOHMM KaHaioM. Bin-
OyBa€eTbCS peakuis:

MgCl,+ Na,HPO, + NH, — NH,MgPO, + 2NaCl.

VY pesynbrari peakiii yTBOPIOIOTbCS KpucTain GochopHOo-amiad-
HO-MarHe3iaJbHOI COJi Yy BUIVISAI KPHUIIEYOK, CHIXKMHOK, KPHJI, KBa-
JpaTiB, MPIMOKYTHHKIB, 3ipok (puc. 5.1).

2.6. Busisnenns gocghopy.
e PeaktuB — 1 %-# po3unH MoniOnary amoHiro B 15 %-ii a30THi
kucioti. BinOyBaeTbcst peakiris:

HPO, + 12(NH,),M00, + 21HNO, — (NH,),PO, - 12MoO, +
+21NH,NO, + 12H,0.

VY pesynbrari peakiii BUMAIa€e >KOBTO-3€JICHUHM ocan JpiOHUX
Kkpuctaiis ¢ochopomonidaaty amoHito. 3 yacom ocaa HaOyBae iH-
TEHCUBHINIOTO 3a0apBiieHHs (puc. 5.1).

e Peakrtus — rigpar nirpar mepkypito (I) Hg,(NO,),. ¥V pesynbrari
peakii yTBoproeTbcs ocan pocdary MepKypiro y BUIVISAL MyUKiB, TO-
JIOK, KPUCTAIIYHUX PO3ETOK.
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2.7. Buaenenns cipxu.

e PeaktuB — a3zoTHOKHC-
maid  ctponuiin  St(NO,),.
BinOyBaeTbes peakiis:

Na SO, + Sr(NO,), — SrSO,
+2NaNO.

VY pesynbrari peakuii Bu-
najgae ApiOHOKPUCTAIIYHHIMA
ocan cyiabdary CTPOHLIIO.
Kpucranuku marots 3a0Kpy-
mIeHy Gpopmy.

e PecakTuB — HiTpar cpidna
AgNO3. VY pesynbrari peax-
1ii yTBOPIOIOTHCS KPUCTAIU
cynbpary cpibna Ag, SO, saxi
MatoTb ‘POPM}’ BUDITHYTUX  pyc, 5.1. Kpucramu (rig Mikpockomom): 1
WECTHKYTHUKIB 1 POMOIB.  _ xzi0pudy maniro;

OXONOMKEHHST MOXE TMPH- 2 — CBUHUeB0-MIOHO20 Himpamy Kanii;

cKopUTH (OPMyBaHHs KpHC- 3 - Cymbdamy kanvuiro (2incy); o
TaliB 4 - ocogppro-amiauro-mazHe3ianvHoi comi;

5 — pocpopromoni60amy amomiro.
e PeakTuB — anierat CBUH- gpocgpop )

o Pb(CH,COO),. Y pesyabrari peakiiii yTBOPIOIOTHCS JIyKe IPpiOHi
KpHUCTaJH Cylb(daTy CBUHIIO Y BUINISIAL JOBIHX TOJIOK, 3ipOK, pOMOiB
(puc. 5.1).

2.8. Busgnenus 3aniza.

e PeakTuB — %0BTa KpoB’siHa ciitb K 4Fe(CN) o Peakuist BinOyBaeTh-
sy mpo0ipii 200 Ha MOPUENSTHOBIN IacTHHII. [{0 KiTbKOX KparInH
JOCHIKYBaHO! PIJMHU MOCTYIIOBO JOMAaTH KijbKa KpamiuH 1 %-ro
PO34MHY OBTO1 KpoB’siHO1 comi. BinOyBaeTncst peakiis:

4FeCl,+ 3K Fe(CN), — Fe,[Fe(CN) ], + 12KCl,

HasBHicTh 3aimi3a BU3HAYaI0Th 32 YTBOPEHHSIM OEPITIHCHKOT JTa3ypi
SICKPaBO-CHHBOTO 3a0apBJICHHS.

3. IlpenapyBaJIbHOIO TOJIKOIO 3’ €AHATH OOMIIBI KPAIUIMHU AyTOIO-
TIOHUM KaHAJIOM.

Hpumimxa. Ipenapam modicHa 3neeka niocyuumu Hao NOIYM sim
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cnupmiexu. OOHax cio nam’'smamu, o MiibKu 3a NOGIILHOI Kpuc-
manizayii ymeopowmscs 6eluKi, npasuibHO chopMosani Kpucma-
au. Heobxiono makooic yHuKamu noeHo2o nepemiuty8anHs Kpanium,
momy wo 8i00yoemuvcs weuoKka Kpucmanizayisi — eunadyms oyoice
OpibHI Kpucmanu, sIKi Matidice HeNOMImHI @ NOJi 30py MIKPOCKoNd.

Crasaui nanuuxy i MiKponinemxu nicjiss HaHeCeHHs peakmugy ciio
suMumuy i gumepmu PITLMPYBATLHUM NANEPOM, OO 1020 3ATULKU
He 3a8adcany HACMYNHill peakyil.

4. Tlpemapar po3NISHYTH IIiJi MIKPOCKOIOM 0€3 HaKpUBHOTO
ckenbIist (00’ exTuB x8, x 10, oxymsp x15)

5. Pe3ynbraTu MiKpOXiMiYHOTO aHaNi3y 3amucard y Tabmaumo 5.2.

Tabnuysa 5.2. MikpoxiMiynuii aHaJi3 3011

Pesynprar peaxiii
XimiuHa (popma, po3mip
peakiis KPHCTAJIB, KOJIIp
PO3YHHY TOIIIO)

BuTtskka 30mu

Peaktus
(BogHA, KMCIIOTHA)

Enement

KoHTpoJibHi 3anuTaHHs i 3aBIaHHSA

1. SIx kaacugikyOTh NOKUBHI eJleMeHTH 3a IXHIM BMicTOM y
pociauHax?

2. SIki OXMBHI €JIEMEHTH € XUTTEBO Ta YMOBHO HEOOXiTHHUMH
JUTSI POCITHH?

3. 3a AKUMH KPUTEPISIMH XIMIYHUH €JIEMEHT MOXKHA BBAKATH KHUT-
TEBO HEOOX1THUM?

4. 151 40TO0 TOTYIOTH BOJHY 1 KUCJIOTHY BUTSXKKY 307117

5. YoMy nyist onep KaHHsI 30JIbHIX €JIEMEHTIB BUKOPUCTOBYIOTh CO-
JISTHY, @ He 1HII KHCTIOTH?

6. SIk BUSBUTH Kalliid, KanbI[ild, MarHid Ta 1HIII eJIEMEHTH B 307117

7. JIn1st 90T0 MPOBOJIATE aHAJI3 30JIM POCIHH?

Po6ora 66. BUSHAYEHHS B 3011
MAKPO- 1 MIKPOEJIEMEHTIB

[loxuBHI enemMeHTH, SKi MOTIMHAIOTHCS POCIMHAMH 3 IPYHTY B
PI3HMX KOHIIEHTPALIAX, MAIOTh ITeBHE Oi0XIMIYHE 1 (i3iooriyHe 3Ha-
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YEeHHS 1 BIJIMOBIIal0Th 32 CHUHTE3 BIAMOBITHUX PEYOBUH Y POCIUHHO-
My OpraHizmi.

A30m BXOOWUTH JI0 CKJIAAy aMiHOKHUCIIOT, OLIKiB, HyKJI€THOBHX KHUC-
JIOT, TOPMOHIB pOCTY, 0ararb0X BiTaMiHiB, XJOpOQiTy i 1HIINX XKHT-
TEBO BaYKIMBUX OPTaHIYHUX CIIONYK.

@Docghop — xoMmnoHEeHT (oconpoTeiHiB, HYKIETHOBUX KHCIOT
(HK), pocdonimiais, pochopuux edipis mykpis, Hykneoruais. Oco-
OnmBe 3HaueHHA Qocopy B €HEPreTHLi KIITUHHU, OCKIIBKH BiH BXO-
JUTh JTO CKIIaay OCHOBHUX eHepreTruuHux jaeno AT® i HAJ[®. doc-
(dop mocuiItoe HaKOMUYECHHS MYKPIiB y PpyKTax i 0BoUaX, KPOXMAIIO
B Oynb0ax KapTOILi.

Kaniti cknanae OCHOBHY YacCTHHY KaTiOHIB KJIITHHHOTO COKY i €
OCHOBHHMM HOHOM HEHTpamizauii Bii’eMHO 3apsiXeHux aHioHiB. Llei
MaKpOeJIEMEeHT CHpHsi€ MATPUMLI CTaHy TiAparalii KOJOiiB HUTO-
IUIa3MH, PETyJIroe il BOIOYTPUMYIOUY 3IaTHICTB 1 3a0e3Medye Haaxo-
JDKEHHS BOIU B POCIIMHY, AOTIOMAarae pocidHaM JieTIIe MepeHOCUTH
nocyxy i 3amopo3ku. Kaniii motpibeH A NOMIMHAHHS 1 TPaHCIIOPTY-
BaHHsI BOJIU IO POCIIMHI, OIUH 13 KaTiOHIB-aKTHBATOPiB (pepMEHTHUX
cucreM. i BIUIMBOM Kalito MOCHIIOETHCS HAKOMTMUEHHS KPOXMAITIO
B Oynb0ax KapToIuii, caxapo3u B IyKpPOBOMY OypsIKy, MOHOCAXapuIiB
y IJIozax i 0Boyax, MiJBUILY€ETHCS CTIMKICTh POCIUH 10 TPUOKOBHX i
OakTepialbHUX 3aXBOPIOBAHb.

Kanvyiii crabinizye ¢yHKIii yciX KITHHHEX cTpyKTyp. MoHn
KaJblil0 BUKOHYIOTh CUTHABbHY (DYHKLIIO 1 € YHIBEpCATbHUMH Pery-
JSITOpaMH JKUTTEASUTBHOCTI KIIiTHHU. Kambuil perysiroe akTUBHICTD
(depmenTiB, Oepe ydyacTh y CTPYKTYpHiil oprasizauii XpoMOcoM, €
3B’s3yr04ot0 JlaHkoro Mix JIHK i Oinkom, BHKOHYE pi3sHOMaHITHI
¢$yHKLiT B 0OMiHI pEYOBHH OpraHi3my.

Maeniti BXoguTh A0 CKIany Xiaopodiny, HiATPUMY€E CTPYKTYpY pu-
6ocom, cnpusiec 0OMiHy peYOBHH, MiABHIIYE AKTHBHICTH (PepPMEHTIB,
BiH HEOOXigHMI AT TpolLeciB JuxaHHs, poTocunTesy, cuatedy HK i
OinkiB. MarHiil migcuinioe cuHTe3 eipHUX ONil, KaydyKy, BiTaMiHiB
AiC.

Cipxa BXOOUTD 10 CKJIaly aMiHOKUCIIOT — IUCTHHY, UCTEIHY, Me-
TiIOHIHY; BITaMiHIB — JIIIIOEBOI KUCIIOTH, OIOTHHY, TiaMiHy; JESKUX
aHTUO10THKIB, 30KpeMa MeHIuWIiHy Ta O0aratbox depmentis. OxHa 3
OCHOBHHX (YHKLiH cipku — y4acTs SH-rpynu B yTBOpEHH1 KOBaJIEHT-
HUX, BOJHEBUX, MEPKAaNTHIHHUX 3B’S3KiB. [HIIA BakinBa (QyHKIIS
CIpKM — MIATPUMKA MEBHOTO PiBHS OKUCHO-BITHOBHOIO MOTEHLiaTy
KITIITHHHU.
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3anizo MICTUTBCSI B OKHCHO-BITHOBHUX (epMeHTax (LIUTOXPO-
MH, [IUTOXPOMOKCHA3a, Karajaza, MepoKCuaa3a) i Ma€e Ba)KJIMBE
3HaYeHHS y NUXaHHI pociuH, POTOCUHTE31, CHHTE31 XJIOopodimy
TOILIO.

B ananiTuuHiii Ximil iCHye HHU3Ka METOJIB, 32 JOIOMOTOK SIKUX
MOYKHA SIKICHO ¥ KiNIbKICHO BH3HAuaTy HasiBHICTh Y 30711 IEBHUX eJie-
MeHTiB. Lle moTpiOHO /AJ1s1 BCTAaHOBIEHHS MOTPEOH POCIIHH B €JIEMEH-
Tax KHUBJICHHSI.

Mera po6oTu. Bu3Haunty XiMIi9HUH CKJIa]l 30JIU JCPEBUHU Kilb-
KOX BHUJIIB POCIIWH: A0IYyHi, COCHU, Oepe3u; OLIHUTH 3HAYCHHS 307U
SIK MIHEpaJILHOTO JJOOpHBA.

Marepiajiu, peakTuBH, 00JagHAHHA. 307a JCPEBUHU IOCITi-
JUKYBaHMX POCIMH; Bona auctuibosana, HNO, (konu.), CH,COOH
(xon1.), 1 H. posaun NaOH, 5 %-i posunnn HCI, NH,CNS, rek-
CaHITpOKOOanbsTaTy HaTpito, MmasieBoi KuciaotH, 10 %-i po3um-
w1 (NH)),MoO,, BaCl, HNO,, erunoBuii cnupt, KpucTaaivHUi
NH,NO,, mepokcua CBHHIIO, MEPCYIb(AT aMOHIK; MOPUENAHOBI
TUIII, €JIEKTPUYHA TUIUTKA, QIIBTPH, MPOOIpKH, TAKMYCOBUH Matip,
mineTku, yamku [lerpi.

Xix podoru.

1. YV mopuensHOBUH TUreNlb MOMIiCTUTH 1 T 301mH, gomatu 1 mu
xonuentposanoi HNO,, nepemimnary CKISIHOIO MalTMYKO i I01aTH
10+20 M3 IUCTHIILOBAHOI BOMIH.

2. Turenb 3 KUCIOTHOIO BUTSKKOIO 30J1M TIOCTAaBUTH Ha €JIEKTPHY-
HY TUINTKY, PO3YMH JOBECTH A0 KHUITiHHS, BiA(iIbTpyBaTH.

3. Oany yacTuHy QiNBTpaTy PO3NUTH Y TPH NPOOIPKH O 2 MIT IS
BHU3HAYCHHS Kajito, pocdopy, cipku.

® Busnauenns xaniro. J1o 2 mn ¢insrpary nogaru 0,5 mMi kooaib-
THITPUTY HATPilO 1 2 MII eTHiIoBOrO cupty. Butpumaru 15+30 xB. 3a
HasIBHOCTI MOHIB KaJlif0 BUIIaJac >KOBTHII Ocal.

® Busnauenns ¢pocgpopy. 1o 2 mn QpinsrpaTy BHECTH KPUCTAJIH Hi-
Tpary amoHito NH 4NO3, noBecTd 1o kuminHsg, gomatv 1 mut 10 %-ro
BoaHoro po3uuny (NH,),MoO,. 3a nasBHOCTI HoHiB (ocdopy Buma-
Jia€ 30J10TaBO->KOBTHI Ocaf.

® Busnauenns cipku. Jlo 2 mn dinsrpary mpomatu 1 mur 10 %-ro
po3unny BaCl,. 3a nassnocti SO," yTBOpro€ThCs 6ia KaaamyTh.

4. Npyry vactuny Qinsrpaty goBectu pozunHoM NaOH no cna0-
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Kol JyHOI peakuii (3a JakmycoM) i1 BiaQinbTpyBaTH AparIvCTHH
ocaj, B skomy mictutbest AI(OH),, Fe(OH),, Mn(OH),.

Yeaca! Ocao 36epizaromp 014 éuznauennsa 3aniza ma Mapeanyio
(Ous. n. 6.).

5. Jlyxuuit po3uns micns QinsrpyBanns HeiTpamizyBatu HCI i
MiAKUCIUTH KiJIbKOMa KpaIUIMHAMH OLTOBOI KUCJIOTH AJIS1 BU3HAYEH-
HS KaJIbIIO.

e Busnauenns xanvyiro. 1o 2 ma ¢insrpary gomaru 1 mu 5 %-ro
PO3YMHY IIABIEBOI KUCIOTH. 3a HAsIBHOCTI HOHIB KaibLil0 pO3BHUBa-
€Tbcs Oia KanaMmyTh.

6. parmuctuii ocan Ha ¢inbTpi 06nuty 10 M1 a30THOT KUCTIOTH,
BiAdIbTpYyBaTH, GiNBTPAT PO3IUTH Y ABI NPOOIpKH MO 2 MJI IS BU-
3HAUEHHS 3aj1i3a i MapraHio.

IHpumimka. Buxopucmogyroms ¢inempam, wo sanuuusecs nicis
BI0OKpeMIeH s OpA2IUCIO20 0Ccady, HeUmpanizo8anull ma nioKucie-
HUL OYMOBOI KUCTOMOI0 (N. 4).

® Busnauenns 3aniza. Jo dinsrpaty B npoOipky mogatu 2+3 kpa-
winnn 5 %-ro NH,CNS. 3a HagBHOCTI 3a/1i3a PO3BMBAETHCS YEPBOHE
3a0apBIiICHHS.

® Busnauenus mapeanyio. J1o 2 mu dinerpary gonaru 0,5 M1 KOH-
LEHTPOBaHOI a30THOI kucnoty i 0,5 M mepokcuay ceuHIo (abo 0,1
r nepcynbdaTy aMOHil0), HarpiTH 5 XB. HA KUIUIAYild BOAsHIN OaHi.
SIKmo € Maprasenb, po34rH 3a0apBIIOETHCA Y (i0TETOBUHN KOJIP.

7. PesynbraTu HOCHiAiB 3anucary y Tabmumo 5.3.

Tabauys 5.3. XimivHmii cKIa1 3011

Enement Peaktus Pesynbrar peakuii

KOHTpOJIbHi 3alIMTAaHHA Ta 3aBJaHHSA

1. o Take BUOipKOBa MOIIMHAIBHA 31aTHICTH?

2. YoMy KOHIIEHTpallisl HO)KUBHUX €JIEMEHTIB Y POCIIUH i B TPYHTI
CYTT€BO BiJpi3HSAETHCS?

3. HaBeniTh npuKIIaau >KUTTEBO HEOOXITHUX €JICMEHTIB JKUBJICH-
HSl pPOCITUH.

4. SIke (izionoriuHe 3HAYCHHS )KUTTEBO HEOOXITHUX €IEMEHTIB Y
MeTaboi3Mi poCIuH?
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Pob6ora 67. BUT'OTOBJIEHHS ’)KUBUJIBHUX PO3YHHIB

CucreMa JXKUBIICHHsI POCJIMH, BHECCHHSI OpPraHiuyHUX 1 MiHEpalb-
HUX J00pHB, CBOEUAcHE 1 MPaBUJIbHE IMiHKUBICHHS Pa3oM i3 3aCTo-
CYBaHHSM IHIIMX arpo3axofiB 3a0e3MevyIOTh BHUCOKI Bpoxai ycix
CLIbCHKOTOCTIONAPChKUX KynbTyp. 11]00 3HaiTH moTpiOHE J03yBaH-
H$l, BCTAHOBUTH TEPMiHM BHECEHHSI 1 BUSBUTH €(DEKTUBHICTH TICBHUX
¢dopm n00puB 200 OKPEeMHUX €IEeMEHTIB MPOBOASTH BEreTamiliHi J0-
CJIIZIK 32 YMOB BUPOIIYBAaHHS POCIUH Y MilyaHUX, IPYHMOBUX 1 0OOHUX
KyasTypax. OTpuMaHi JaHi BereTaliiHuX JOCTIKSHb ePEBIPSIIOTH
Ha BEJIMKHX IJIOMIAX.

Jnist BUPOIIYBaHHS POCIMH y BOIHUX 1 MIIIAHUX KYJITypax BU-
KOPHCTOBYIOTh PO3UMHH COJIEH, SIKI MICTATh yCi HEOOXiJHI eleMeH-
TH KHMBJICHHS. Brepiie memoo 6o0nux Kynvmyp 3alpONOHYBaU
HiMenpKi gociaigauku Y. Kaon ta FO. Cakc. 3a 1iuM METOIOM rOTY-
I0Th CIIelialibHI JKUBMIBHI cyMminn. Ckiaza conell miaouparoTh TaKuM
YUHOM, 100 PO3YMHM COJICH 33 CKJIaJIOM HAOIMMKAIKUCS JI0 PO3UMHY
3omu. Hapasi ofiHi eJIeMEeHTH POCIMHY 3aCBOIOIOTh Y BUIIISAII KaTIOHIB
(GinpLIicTh METAMIB), & HIII — y BUNISAL aHIOHIB (OUIBIIICTh HEMETa-
JIiB), TOMY IiA0MPAIOTh TaKi COJIi, JI¢ HEOOXITHI €IEMEHTH MiCTAThHCS
B KaTiOHHIH 1 aHiOHHIH (opmi. Po3uun, skuil MICTUTH y JAOCTaTHIH
KUIBKOCTI BCl HEOOXIHI €JIEMEHTH JIJIs1 HOPMAJIbHOT KU TTEMISUTbHOCTI
POCTIVH, HA3UBAETHCS HOPMATLHUM HCUBUTLHUM POFYUHOM.

Jlo ckimamy HOpPMaJbHOTO >KHBHIIBHOTO PO34YHHY OOOB’S3KOBO
BXOJATh TaKi CiM eJIeMeHTIB: a30T, Gocdop, Kaii, cipka, KalbIliH,
MarHii, 3amizo. Ciij mam’sTaty, 10 YHIBEPCAIbHOIO JKUBUIBHOIO
PO3YMHY IS BCIX POCIIMH HE iCHYE.

OCHOBHI BUMOTH JJO HOPMAJIbHOTO KUBUJILHOTO PO3YHHY:

® JI0 CKJIaJly PO3YHMHY ITOBUHHI BXOJUTH BCI HEOOXIHI SIS POCIIUH
[TOJKHMBHI €IEMEHTH;

® OKpEeMi CKJIa/IOBl YACTHHU KUBWIILHOTO PO3UMHY MarOTh OyTH Yy
¢dbopMi, TOCTYIHIN IJIs1 3aCBOEHHSI POCIHHOIO;

® MO)KUBHUX PEUOBHMH Y PO3UMHI Ma€e OyTH CTITBKH i B TAKOMY CITiB-
BiJIHOIIEHHI, 11100 BOHU 3a0€3MeUNIIN BUCOKY ITPOAYKTUBHICTD POCIINH;

e peakilisg cepenopuiia (pH) Mae OyTr ONTUMAIBHOIO JJIsl POCIIUH
YIPOJOBXK YChOTO BETETAIIHOTO MEPiOy.

Meta po6otu. O3HaHOMHUTHCS 31 CKJIJIOM HAWBiJOMIIINX PO3YH-
HiB JI1 BUPOLIYBaHHS POCIUH, IPUTOTYBATH JESK] 3 HUX, BAPOCTUTH
Ha HUX PO3Ccajy Ui NOAAIBIINX TOCIiAiB 3 (hi3i0JI0Til pOCTHH.
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Marepiajau, peakTuBHu, o0gagHaHus. JlucTHUIbOBaHa BOJA,
nitpar kanpuito Ca(NO,),, xmopun kamito KCI, cynbdpar marnioo

MgSO,-7H,0, pocdar xaniro KH,PO,, xnopun 3aniza FeCl,, nitpar

kanito KNO,, cynsdar kanbuito CaSO,, pocdar kansuiro Ca,(PO,),,
q)ocq)aT. 3ani3zi Fe,(PO,),, mitpar E.lMO'HiIO NH 4NQ3, docdar Kapbuilq
nso3aminienuii CaHPO 4-2H20; MIpHI IWIIHAPY 1 KOJIOH, aHATITHYHI
Baru 3 pi3zHOBaraMu, nocya Ajst 30epiraHHsi BUXiJHUX PO3YMHIB, ITi-

IICTKH.

Cknan >xuBWIbHOI cyMimi — po3unH Ne 1 (po3uun Y. Knona)

Peaktns HaBaxka, T
Hirpar kansiito Ca(NO), 1,000
Xopua kaiiro KCl1 0,125
Cynwdar marriro MgSO -7H O 0,250
Docdar kaniro KH PO, 0,250

Xnopun 3ainiza FeCl,

Kinpka kpucraiis

OCHOBHHII HENOJIK XHUBUIHLHOTO

po3uuny VY. KHoma —mBuake

BCTaHOBJICHHS Y HOMY JIYKHOI PeaKilii, 10 HeTaTUBHO M03HAYA€Th-

cs Ha (Di310JI0TIYHOMY CTaHI POCIIHH.

Ckuaz )KUBUIIBHOT cyMili — po3unH Ne 2

PeakTus Hapaxka, T
Hirtpar kansiiiro Ca(NO,), 0,492
docdar kamiro KH PO, 0,136
Cynbdar marriro MgSO -7H O 0,060
Xnopun kaiiro KCl 0,075

Xyopup 3amiza FeCl

Kimpka kpucTainis

Henonik pozunny — kucna peakiist (pH 4,2), sika MBHIKO 3MiHIO-

eThes Ha TykHy (pH 7,2).

CxJa )KUBHIIBLHOT CyMiITi — po3unH Ne 3

PeakTus HaBaxkka,
Hirpar kauiro KNO, 0,500
Cyneoar xansmiro CaSO, 0,500
Cynedar marairo MgSO ,-7H.O 0,250
®docdar kansuio Ca,(PO), 0,136
docdar 3amiza Fe,(PO4)ﬁ 0,250
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[1ix 4yac mpuroTyBaHHA PO3UYMHY YACTHHA COJIEH MOTaHO PO3YMHSI-
eTbest y Boai. Colli pO3YMHSIOTHCS MMOCTYIOBO, B MPOLEC 3aCBOEHHS
ix xopeHsimMu pociuH. 3MiHa pH y npoMy po3uuHi BigOyBaeThcs 10-
cuth noBineHO (pH 6,4+7,0).

Ckuaz1 )KUBUIIBHOT CyMili — po3unH Ne 4
(posuun /. M. llpanuwnuxosa)

Peaktus HaBaxka, T
Hitpar amonito NH NO, 0,240
docoar kanpuito nozamimenuii CaHPO,-2H O | 0,172
Xnopun xaiito KCI 0,150
Cynbdar marairo MgSO,-7H,0 0,060
Cynbdar xanbuito CaSO, 0,334
Xnopun 3aniza FeCl, 0,025

Oco6mnuBicth po3unny . M. [IpsHUIIHUKOBa B TOMY, IO JKepe-
JoM as3oty € HiTpar amoHio — NH,NO, Y 1poMy po34nHi nokasHuK
pH cepenoBuia mMaiixke He 3MIHIOETBCS, IO MO3UTUBHO BILIMBAE HA
picT i pO3BUTOK POCIHH.

Ckuaz )KUBUIIBHOT cyMilli — po3unH Ne 5
(po3uun B. A. Hecnoxosa i €. M. basupina)

Peaktus HaBaxka, T
Hirpar kansitito Ca(NO), 0,500
Hitpar xanito KNO, 0,400
Docdar xaniro KH,PO, 0,140
Hitpar amonito NH NO, 0,160
Cynbdar marnito MgSO -7H O 0,230
Cynbdar amonito (NH,),SO, 0,130
Xmopu 3amsa FeCl, 0,006
bopna kuciaora HBO, 0,001
Cynbdar mapraniro MnSO, 0,001
Cynbdar nuaky ZnSQO, Cninn
Cynbdar migi CuSO, Cnin

’KuBunpHHUN PO3YMH PO3POOIIEHUH IS BUPOIIYBaHHS OTIpPKiB i
nominopis 6e3 rpyHty. Ckiiag JaHOro pOo3YUHY HE MOCTIHHUM, Horo
3MIHIOIOTB 3aJIEXKHO BiJl )a3u pOCTy Ta PO3BUTKY POCIHH, Bif CE30HY
BHUPOIIYBaHHS (3UMa, JITO).
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Xix po6oTu.

1. I[IpurotyBaTyl MOBHHUM XKUBMWIBHUN PO3YHH.

e 3a3HavyeHy KUIBKICTh COJIEH PO3YMHUTH y JUCTUIILOBaHIN BOII
Ta 1oBecTH 06’eM 10 1 1.

2. [IpurotyBaTy MOBHUI KOHIIEHTPOBAaHUI )KUBUIBHUN PO3UHH.

e Jlyist mociiziB, OB’ SI3aHMX 13 BUPOIILYBaHHSIM POCIIHH, IPATOTY-
BaTH BUXIJHI KOHIICHTPOBAHI PO3YMHM — KOHIICHTpAIIFO cojieit B 1 11
360inbmmTH y 200 pasis.

e [lepen mocmizoM 5 MJI BUXIZIHOTO KOHIICHTPOBAHOTO PO3YHHY
JIOBECTH 0 1 J1 TUCTHILOBAHOIO BOIOIO | BUKOPUCTATH Y pOOOTI.

Hpumimxa. [ns 3anobicannsi 30inbuiennss KoHyeHmpayii conetl
BHACTIOOK BUNAPOBYBAHHS MAKI pO34UHU 30epicaromb y 00Ope 3aKpu-
Mmux nocyouHax.

3. [IpurotyBaT HEOBHUM KUBHJIBHUI PO3UMH.

IHpumimka. ¥V 6acamvox eunadkax eunuxae nompeba KyIvmugy-
8amu poCIUHU HA HENOBHOM) HCUBUNLHOMY PO3UUHI, 30KpeMa npu Gu-
BUEHHI 8NIUBY OKPEMO20 eleMeHma HCUBIeHHs Ha picm i po36UmMoK
POCTIUH.

Jlyis BUTOTOBJICHHS KMBHJILHOTO po3uuHy KHoma 0e3 kaniro 3a-
minroroTe KH PO, na Na,HPO,-12H,0, a KCl na NaCl. Tpe6a po3-
paxyBatu HeoOXinHy kinbkicTs Na,HPO,-12H,0, abu kibKicTs doc-
dopy Oyna Taka cama, sk y 0,25 r KH,PO,.

Monekynspua maca KH,PO, — 136 1; P - 31,0 .

CkJ1aJ1aeEMO MPOIIOPIIIIO;

1361 310r
0,25 X 1, Toxi
0252-312
=T 36, 0,057 2

Monekynspua maca Na,HPO,- 12H, O — 358,18 .
CkJ1aJ1aeEMO MPOTIOPIIIIO;
358,18 r 31r
Xr 0,057 1, Toxi
~0,0572-358,18 2
312

X

=0,659 2.

Jns 3aminm B manomy posuuni coni KH, PO, ma Na,HPO,-12H,0
ocTaHHKOI Tpeba B3stH 0,659 rHa 1 1.
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AHanorivHo o0uncaoeMo KinbKicTh rpamiB NaCl HeoOXinHi s
3aminm 0,125 r KCl y po3unHi.

Monekynspaa maca KCl — 74, 56 r; C1 - 35,46 1.

CkJ1a1a€MO MPOTIOPIIitO;

74,56 T 3546T
0,125r X 1, Toni
0,1252-35462

= 7456 =0,059 2.

MonekynspHa maca NaCl — 58,46 r; Cl — 35,46 1.
CkJ1a1a€EMO MPOTIOPIIitO;

58,46 3546T

Xr 0,059 1, Tomi

_ 58,462-0,059 2
B 35,46 2

OTxe, cKiIa] JKUBUIIBHOTO PO3YHHY 0e3 Kajiito Oyae TakuM:

Ca(NO,), -1

Na,HPO, 12H,0 - 0,659 ;

NaCl - 0,097 r;

MgSO,7H,0 - 0,250

FeCl, — crinu.

Jns npurorysanns poszuuny Knona 6e3 dpochopy tpeba KH,PO
saminuty Ha KCl, a nyist npurorysanns posuuny 6e3 azory — Ca(NO,)
saminnTi Ha CaSO, - 2H,0. OGuucIeHHs NPOBOAUMO aHAJIOTIYHO.

=0,097 2.

4
2

KoHTpoabHi 3annTaHHA Ta 3aBIaAHHA

1. [Ilo Take HOpMATBHUH KUBUIBHUNA PO3UMH?

2. Ski XiMiyHi eleMeHTH € O0OB’S3KOBUMH CKIIAJJOBUMHU HOP-
MaJbHOTO PO3UMHY?

3. 3a SKMM NPUHIUIIOM HiIOUParOTh CKIAA0BI KKUBUIBHOTO PO3-
YUHY?

4. Axwuii pH XUBUIBLHOTO PO3UUHY € ONITUMAIBLHUM IS O1MBLIOCTI
KYJABTYPHUX POCIHH?

5. Ckinbku notpi6no B3stu CaSO,-2H,0 3amicts 1 1 Ca(NO,), y
pasi BWIy4YeHHS a30Ty 13 KUBHIBHOT CyMimi?

6. Sy xinpkicte KCI neoOxinno B3atu 3amicts 0,25 r KH,PO, y
pasi BuimydeHHs Gocdopy i3 )KUBUIBHOL cyminmi?
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PoGora 68. BUPOLIIYBAHHSI POCJIMH METOAOM
BOJHOI KVJIBTYPHU 3 BUJIYUYEHHAM
JAEAKUX ITOKUBHUX EJIEMEHTIB

Jiist BU3Ha4eHHs HEOOX1THOCTI TIEBHOTO €JIEMEHTA KUBICHHS JIJIS
POCTIMH HOTO BHITyYarOTh 31 CKIIa/ly JKUBUIILHOTO PO3UUHY 1 aHaTi3y-
10Th (i310JI0T1YHHI CTaH MPOPOCTKIB: HATIPUKIIA, 3 ONHIET CyMillli BU-
Jy4aloTh a30T, 3 IHIIUX — KalIiii, cipky, pocdop Tomo. HaitzpyuHimmim
€ METOJI BOAHUX KYIBTYp, aJl’Ke POCIHHH, BUPOIICHI METOIOM IPYH-
TOBOT 200 MIIAaHOT KYJIBETYPH, i1 Yac IiJrTOTOBKH KOPEHEBOT CHCTEMH
JUIsl aHaJIi31B BTPaYar0Th MEPHCTEMAaTHYHI 30HU, KOPCHEBI BOJOCKH,
O1uHi KOpeHi Tomo. SIKIIO0 U AOCHiiB BUKOPHCTOBYIOTH POCIHHY,
BUPOILEHY B IPYHTOBI# KYJIBTYpi, TO MiCJIs BIIMUBAaHHS KOPEHIB 11 BU-
TPUMYIOTh Y BOJHOMY PO3UHHI JESIKHIA Yac, TIPOTITOM SIKOTO yTBOPIO-
IOTBCSI HOB1 KOPEHEBI CTPYKTYPH.

VY BoHIN KyJNBTYpi IIMPOKO BUKOPUCTOBYIOTH CKJISIHUI abo riac-
TUKOBUH mocyn Mmictkictio 0,5; 1; 2, a Takox 3,5 i1 1 Oinbie. Ha xu-
BIWJILHHUX CyMIIlIaX POCIHHHU BUPOINYIOTh JCKUIbKa THXKHIB i criocTe-
piraroTb 3a iXHIM POCTOM i PO3BUTKOM. BuirydeHHs Oynb-Koro ma-
KpO- UM MIKpOEJIEMEHTA 3 JKUBHIIBHOT CyMIllli 3yMOBIIIOE MIEBHI 3MiHH
O0OMiHYy PEUOBHH, TaJbMyBaHHs POCTY, IHKOJIM 3aru0esb POCIvH, 110
JIa€ 3MOTY 3pOOMTH BUCHOBKH II0JI0 HEOOX1THOCTI JAHOTO €JIEMEHTA.

Meta po6oTu. HaBuntrcst BUpOIIyBaTH POCIHMHN METOIOM BOJ-
HOT KYJIBTYPH 3 BUJIYYCHHSIM JICSAKHUX CIIEMEHTIB XUBJIeHHS. [IpoBecTr
MOp(HOMETPUYHHUI aHAJTi3 TPOPOCTKIB,

Marepianau, peakTuBH, odsiaaHaHHsa. HaciHHS pi3HHX pociuH,
KUBHJIbHI PO3YHMHU, MIpHI LWIIHAPH, KOJIOU, KIOBETH 3 IIACTMACO-
BUMH IJTACTUHKAMH JJIsl BUPOIYBaHHsI POCIIHMH, MiHIETH, QiIbTpy-
BaJILHUI Marmip, CKISHI TPYOKH i TYMOBI rpyIi JJisi MPOLYBaHHS I10-
BITpSA, CKJISIHI MAJTMYKH, HIXK, YOPHHUH 1 OUTHMH marip st oOropTaHHS
MOCY/IMH, BaTa, KIOBETH JJIsl POPOLIYBaHHS HACiHHA, yamku [lerpi,
TEpPMOCTAT; YHIBEpCANbHUI iHANKATOP (CYMIIl IHIUKATOPIB — METHU-
JIOBOTO YEPBOHOTO, OPOMTHUMOJIOBOTO CHHBOTO i (PEHOJIOBOTO YepBO-
HOTO Y CHiBBiHOIIEHH] 2:2:1).

Xix podoru.
1. Cxusni 6aHKH MiCTKICTIO 1+3 11, 200 MIaCTHKOBI KIOBETH MiCT-
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KicTio | 1 00rOpHYTH CBITIIOHENIPOHUKHUM TarepoM (YOpHUM — BCe-
penuny, a OlIMM — Ha30BHi), II00 KUBWJIBHHUN PO3YMH HE Meperpi-
BaBCSl.

2. [loTpiOHY KiIBKICTh OMHOPITHUX HACIHUH 3aMOYUTH y cIaOKo-
My PO34MHI epMaHraHary kaiuito Ha 0,5+2,0 ropq (3a1exHo BiJ BUILY
POCTHH).

3. Hacinng npopoctutu y yamkax Ilerpi Ha ¢insrpyBanbHOMY
namnepi 3MOYEHOMY BOJIOIO 3a Temneparypu 24 °C 1o yTBOpPEHHS KO-
piHiB 3aBaoBkkH 0,5+0,7 cMm.

4. IligpaxyBaTu KiJbKICTh MPOPOCIIOrO 1 HEMPOPOCIOro HAaCiHHS
Ta BU3HAYUTH HOTO CXOXKICTb.

5. HaibkuTTe3gaTHili NpOpOCTKU MEPECcaguTd Ha IJIACTUHKH 3
OTBOpPaMHU TaK, MO0 HE MOIIKOAUTH KOPIHIIi.

6. Y KI0BEeTH HaJUTH HEOOXiIHI KUBHUJIbHI po3urHHU (pobdoTa 68),
IUTACTHHKY 3 HACIHHAM 3aKpilHMTH HaJ KIOBETaMH, 1100 KOpeHeBa
cucrema Oyia 3aHypeHa Y >KUBUIIbHUH PO3YMH.

Ipumimxka. Pigenv piounu 6 nocyouni nio yac 0ocuioy ne noguHet
BMIHI08AMUCA, A NAACTNUHKA 3 POCTUHAMU He MOPKAMUCS POZYUHY 8
Kloeemi.

LJooenno xpizb JcuuIbHUL PO3UUH NPOOYSAmU NOGIMpPs, Wo-
MUIICHS PO3UUH 3AMIHIOBAMU HA WOUHO NPUSOMOBTIeHUL.

7. BuzHaunty BennunHy pH >KMBHIIBHOTO PO3UHUHY, sIKa Ma€ OyTH
B Mexax 5,5+6,5. Y nopuesisHoBy YallKy HAJUTH 2 MJI pO3UUHY, A0-
JaTH 2 KpaIlIiHY YHIBepCAJILHOTO iHAWKATOpa Ta OPIBHATH OZepiKa-
HUH KOJIp 13 KOILOPOM CTaHJAPTHOT LIKAJIH.

Hpumimxa. HAxwo nompibno, po3uun NIOKUCIUMU CIAOKUM PO3-
YUHOM TUMOHHOT KUCIOmMU a0 NiOaysHcumu IOKUM HAMPOM.

3a pocnunamu secmu cucmemamuyni QeHoON02iUHI cCnoCmepediceH-
Hsl | pemenbHO 3anucysamu ix y modeHHuK

8. lposectu MOp(bOMeTpI/I'{HI/II/I aHaJIi3 pOCIUH: BUHAYUTH BHCO-
Ty cTebna, KiIbKICTb 1 IJIOLLY JIUCTKIB, Macy CHPOi Ta CyXoi peuOBUHHU
KOpPEHEBO1 Ta HaA3E€MHOT YaCTUH POCIIHHHU.

9. KopeneBy cucTeMy pOCIHH 3aHYPUTH Y MIpHHHA ].II/IJ'IlH,[[p 3
Boor0. O0’eM BUTICHEHOI BOIU (B MJI) BU3HAYHUTH 33 TiAHATTIM
PiBHA BOAM B LMJIIHAPI, IO BiANOBiZaTUME 00’ €My KOPEHEBOI CUC-
TEMHU.

10. OpepkaHi cepeHbOCTATUCTUYHI JIaHi 3amucaTv y TaOJHUIo
5.4.
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Tabnuys 5.4. MopdomeTpuyHUii aHAJI3 POCINH
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11. 3poOuTH BUCHOBKH PO BILJIMB Pi3HUX €JIEMEHTIB MiHEpaIbHO-
0 JKUBJICHHS Ha PIiCT 1 PO3BUTOK POCIMH Y BOAHIN KYJBTYpi.

KoHTpoabHi 3anuTaHHA Ta 3aBIaAHHA

1. Ha3BiTh OCHOBHI IlepeBaru METOAY BOIHOI KyJIbTYpH.

2. JInsa yoro HaciHHS mepel BUCAIKYBaHHIM 3aMOUYYIOTh y ciial-
KoMy pozunni KMnO,?

3. Sk i oy goro 3abe3neuyroTh Mpolec aepamii y BOTHUX KyJb-
Typax?

4. HaBimio 3akpuBaroTh TEMHUMHU QY TIISIpaMu MPO30pi MOCYANHU
BOJHOI KYJIBTYpH BiJ cBiTia?

5. SIxi ymoBH (Temneparypa, BOJIOTICTb) € ONTUMAJIbHUMH [Tl BU-
POLIYBaHHS POCIIMH METOIOM BOAHOI KyJIbTYpH?

6. SlkuMu MeToaMu BUMIPIOIOTh 00’ €M KOPEHEBOT CUCTEMH POC-
TuH?

7. Slkuii po34MH Ha3UBAIOTh 3PiBHOBAKEHUM?

PoGota 69. BIIJIMB KOPEHEBOI CUCTEMM HA pH
KNBUWJIBHOI'O PO3YUUHY

3a YMOBHU BUPOITYBaHHSA POCJIMH MCTOAOM BO,I[HOI KYJIbTYypHUu 1CTOT-
HC 3HAYCHHs Ma€ IOKa3HUK pH JKUBUWJIBHOI'O PO3YMUHY, a/I’KC aKTUBHA

KHCIIOTHICTh CYyTTEBO BIUIMBA€E Ha MPOIECU OOMiHY, PICT i pO3BUTOK
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pocnuH. Bix Toro, sKi coii BXOAATH A0 CKIaly )KUBUIBHOTO PO3YHHY
(dizionoriyno kucmi yu (izioNOriuHO JTYXHi), 3aJ€KUTh BETMYHHA
fioro pH. 3miny pH po3unHy B OCHOBHOMY 3yMOBIIOIOTH COJi, /0
CKJIay SIKUX BXOOHUTD a30T, 00 BiH 3aCBOIOETHCS POCIMHOIO IIBU/LIC
1y OUTBIIIH KUTPKOCTI, HiXk iHII HOHU. SIKIIO B CKJIAJ KUBUILHOTO
PO3YHHY JKepesioM a30Ty Oyne ¢hiziono2iyno ayicHa cinb, HANPUKIa]
NaNO,, T0 po34uH 3 4aCOM CTaHE JIy)KHUM. K10 BUKOPHCTOBYBATH
@izionoziuno xucny cine, nanpuknaan (NH,),SO,, nokasuuk pH 3mi-
HUTBCS Ha kuciuil. Kpim Toro, kopeHesa cucrema 31aTHa aKTHBHO
3MiHIOBatd pH pozumHy, mocriiiHo Buaiasoun onn H', opranivni
KHCJIOTH, a TAaKOX 33 PaxXyHOK (PYHKLIOHYBaHHs KJIITHHHUX CTIHOK,
1110 MalOTh HOHOOOMIHHI BIIACTUBOCTI.

Meta po6otu. [lepeBipuTH 30aTHICTE KOPEHEBUX CHCTEM JOCTII-
HUX POCIIMH 3MiHIOBaTH MOKa3HUK pH po3unHy KHUBJICHHS.

Marepiaiu, peakTuBH, o0aagHanHs. Pociunu (mmeHus, Ky-
KypyZ3a, ropox Ta iHmi) 3 go0pe po3BUHEHOI KOPEHEBOIO CHUCTe-
MOI0, BUPOLICHI METOAOM BOAHOI KYJIBTYpH; po3urH KHora; CKISTHKH
mictkictio 100+150 mut, pH-meTp.

Xix podorn.

1. Pozunn Kunona (poGota 68) po30aBUTH AUCTHILOBAHOIO BOIOIO
y crhiBBigHomeHHi 1 : 10.

2. YV m’SATh CKISAHOK HaduTH 1o 50 M1 po30aBieHOro pO3YMHY
Kuona .

3. IlpurotyBaru cepito po3unHiB i3 BennunHoo pH 4,0+8,0.

IHpumimxka. [ns nioxucnennsn y posuun Knona oodasamu 0,1 H.
poszuun HCI, ons nio ayscenns — NaOH.

4. IT’Th my4KiB POCIUH 3 OHAKOBUM 00’€MOM KOPEHEBOI CUCTe-
MU TIOMICTHTH Y CKJISIHKH 3 )KUBHJIBHUM PO3YHHOM.

IHpumimra. O6’em xopenegoi cucmemu KOHMPOIIOIOMb 32i0HO 3
pobomoro 69. Kopenesa cucmema pociun nogunHa 6ymu nogHicmio
3aHYpeHa y pO3uUH JCUBTICHHSL.

5. Buznauntu pH ’XKMBUIBHOTO PO3UMHY Y CKIISTHKAX Yepe3 KOXKHi
20 xB.

6. Pesynpraru 3amucatu y Tabnuiio 5.5 1 11 KOXKHOTO 00’ €KTy
JOCHIKeHb NoOyayBatu rpadiuHy KpuBy 3MiHM pH >KUBHIBHOTO
pO34UHY.
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Tabnuya 5.5. BInB KOpeHeBOl cCHCTEeMH POCJIMH
Ha pH *KUBHIBHOTO PO3YMHY

O6"exr pH po3uuny

. | uepe3 | uepe3 | uepe3 | uepe3

HOCTLREHIH TIOYATKOBHH 20px13 40px13 60pXB SOPXB
4
5
6
7
8

Hpumimxa. Xio 0ocnioy ModxcHa 3miHumu, UKOPUCMOBYIOUYU PO3-
YyuHU Piziono2iuHo KUcaux i Qiziono2iuno KyjHCHUX abo HellmpanbHux
conetl. Inkonu sminu nokasnuka pH y po3uuni sHcueieHHs 6 JYHCHY
CcmopoHy He 8i00ysacmuvcsi. Lle mooice Oymu Hacniokom uodinieHHs op-
2AHIYHUX KUCTIOM KOPEHEeGUMU CUCIEMAaMU POCIUH. /[l 8UHAYEHHS]
CMYneHs1 RIOKUCTIeHHS PO3UUHY KOpEeHeSUMU 8UOLNEHHAMU, KOHMPONb-
HY 2pyny poCaul eUmMpumMyioms y OUCmuIb08anii 800i, 8UHAYAIOUU
pH uepes xooicni 20 x8. 32i0H0 ompumaHux pesynvmamis HOCAMb
8i0n06ioHI nonpasxu 6 docio i3 posuunom Knona abo inwum cepeo-
08U EM IHCUBTIEHHS.

KoHTpoJIbHI 3anMTaHHS Ta 3aBIaHHS

1. o Take ¢izionoriyHo KUcii Ta (i3ionoriaHo JTyKHi coi?

2. Sl BIMBArOTh (i31010TIYHO KHCHI Ta (Hi310JI0TIHHO JTyKH1 comi
Ha PiCT i pO3BUTOK POCIHH?

3. Ak 3miHI0€eThCs pH po3unHy MiJ yac BUPOILYBaHHS POCINH Me-
TOZOM BOIHOT KyJIbTypH?

4. Slka cinb 3ymMoBIo€ 3MiHy pH po3zunny?

5. Slke ekojoriyHe 3HAYCHHSI KOPEHEBUX BHUIIIICHB?

6. I1lo Take anemonaris?

7. SIkMM YMHOM MOYKHa ONTHMi3yBaTH pH IpyHTOBOTO PO3UHHY B
MOJIBOBUX YMOBax?
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PoGora 70. BILJIMB PI3HOI KOHLEHTPALT
BOJAHEBUX MOHIB )KUBUJIBHOI'O PO3YUHY
HA MOP®OMETPHUYHI IOKA3HUKHA POCJINH

Jis mociiny peKOMEHIYeThCsl OpaTé POCIWHHU KIHCHKHX 000iB,
OCKIJIbKM BOHHU JyXK€ 4yTiIHBi 10 pH po3umHy 1 mOraHo pocTyTh y
KHCJIOMY CEpEIOBHINI. 3a3BUYall BXKE 3a J[Ba THIKHI POCJIHMHHU, BU-
polieHi Ha KucioMy cepenosuiii 3 pH 3+4 BigcraioTh y pocTi, Ha
JIUCTKaX 3’ SIBISIIOTHCS TEMHI TUISIMHU, 1110 IIBUIKO 3aCHXAl0Th, a Ha 25-
Ty 100y ocrigy — TuHyTh. Y JykHOMY cepenosuii (pH 8 1 Butie)
CHMIITOMH TPUTHIYCHHS MPOSBISIOTHCS TMi3HIIIE, TIEPEBAXKHO BOHH
He (QOPMYIOTh T€HEpaTUBHHUX OpPTraHiB, IO HETaTUBHO BIUTUBAE HA
BPOXKAHHICTB.

Mera po6Goru. 3a MOPHOMETPUYHUMH IOKA3HUKAMHU BUSIBUTH
BIUITMB KOHIICHTpAIlii BOMHEBUX HOHIB Ha CTaH POCIUWH, 3’sICyBaTH
ONITUMAJIbHY BeTHMYUHY pH KUBHIBHOTO PO3YHMHY TSI BUPOIYBaHHS
KiHCBKHX 000iB METOIOM BOIHOI KYJIBTYpH, BiI3HAYUTH KOHIIEHTpA-
1ii HOHIB BOJHIO, 32 SIKUX MPUTHIYYETHCS PICT POCIIHH.

Marepianu, peakTuBu, 001agHaHHsA. HaciHHs KiHCbKHX 000iIB;
Ca(NO,),, MgSO,, KCl, KH,PO,, FeCl,, NaOH, CH,COOH, NaOH,
VHIBepCabHUN 1HAWKATOP; TOCYIWHU Ul BOIHUX KYIBTYD, YallKU
[etpi, pinprpyBanbHUi TATTID.

Xix podoru.

1. BupocTuTi npopocTKH KiHCHKUX 000iB METOIOM BOJHOT KYJIb-
TypH Ha 1/3 sxuBribHOI cyminn KHoma 1o mosiBu nepioi napu JucT-
KiB.

2. [lpuroryBaTH cepito )XKUBUIBHUX po3unHiB 3 pH 3+9.

IHpumimka. [ns nioxucienns cepedosuuya GUKOPUCTNOBYIOMD
crabKull po3uuH oymoesoi Kuciomu, a Ojsi NIOIYHCEHHS — CIAOKUlL
PO3UUH T1YeY.

3. BiniOparu mpopoCTKY i BUCAAUTH y TMOCYAMHHU 3TITHO CXEMHU
JOCITIY.

Ipumimka. Beruuuny pH eusnavamu 3a 0onomozoio yHigepcans-
Ho20 iHOUKamopa ma nepegipsmu depe3 KodicHi 3 00ou. Kusunvhy
cymiwt aminiosamu kodicri 8+10 0i0.

4. YIIpoioBK eKCIEpUMEHTY YBaXKHO CIIOCTEPIraTH 3a CTaHOM JI0-
CIITHUX POCIHH, BUMIPIOBATH BUCOTY HAJ3€MHOI YacTHHHU, 00 €M
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KOPEHEBOI CHUCTEMU, JIOBKHHY TOJIOBHOTO KOPEHS Ta Macy POCIHH
(pobota 69).

5. OnepxaHi CepeHbOCTATHCTUYHI JIaHI 3alUCaTH Yy TaOIUI0
5.6.

6. 3poOUTH BUCHOBKH.

Tabnuysa 5.6. Bnaus pH *KUBUJIBLHOTO PO3YUHY
Ha MOp¢oMeTPUYHI MOKA3ZHUKHU KiHCHKUX 000iB

. Bucora 0O0’em
Tepmin .. .| Jopxwmra | Maca | 3aramb-
Bennun- HaJI3€MHO1 | KOpEHEeBOi o
€KCII03H- TOJIOBHOTO | pOCiH- | HUH cTaH
Ha pH . .~ | YACTHUHH, | CHCTEMH,
1ii, 110 3 KOpEHsI, CM| HH, T | POCIHHU
cM cM
3
4
5
6
7
8
9

KOHTpOJIbHi 3alIMTAaHHA Ta 3aBJaHHSA

1. SIke 3HaYEeHHSI B )KUBWJIBHOMY PO3YHMHI MarOTh KOPEHEBI BHIi-
JICHHSI POCTTUH?

2. Sk pearye pocirHa Ha KOHIICHTPALil0 HOHIB BOTHIO?

3. Ski pocnuHM BigHOCATH 10 iHAMKaropiB pH cepemoruina?
Ha3BiTh pocIMHU-IHANKATOPH KUCIIUX 1 JIy’KHUX IPYHTIB.

4. o po3ymitoTh mig anuaudikamiero rpyHTiB, BOAH?

5. Y oMy mossrae sBHIIE aKaizaiii cepeaoBuiia?

6. SIki MeToqM BUKOPHCTOBYIOTH Ha TIPAKTHIII AJIsl 3MiHHU Ta cTa0i-
mizarii pH?

PoGora 71. BUSHAYEHHS OB’€EMY KOPEHEBOI
CUCTEMHU METOJIOM JI. A. CABIHIHA
TA 1. I. KOJIOCOBA

OnHUM 3 MOKa3HHKIB, IO XapaKTepU3ye KOPEHEBY CHUCTEMY, € il
00’em. HaiinpocTimuii i JOCUTh TOYHUIA METOJ BU3HAUCHHS 00’ €My
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kopeHeBoi cuctemu 3anpornonysaiu . A. Ca0inin i . 1. Komocos.
[Monsirae weii MeTon y BU3HAYECHH] KIJIBKOCTI BOJM, SKY BUTICHSIOTbH
KOPEHI MiJ Jac 3aHypeHHs iX y MipHUH numinap. BimHocHa moxuo-
Ka Metofy Omm3bko 5 %. O6’eM KOpeHiB BU3HAYAIOTh CHELiaIbHUM
00 ’eMoMipom, SIKMH JIETKO BUTOTOBHUTH Yy Oyab-sKiii 1a00paTopii.

Meta po6orn. BuzHauntu 00’eMH KOPEHEBHX CHCTEM POCIIHH,
BUPOILEHUX y BOIHINA KyabTypi (a0 iHaKIIe) i cxapaKTepusyBaTH
(i3i0IOTIYHUI CTaH POCIIMH, BiJ[3HAYUTHU BIUIMB HEIOCTa4yl ab0 Ha-
JIMILIKY TIEBHUX €JIEMEHTIB Y BOJHIH KyJIbTYpi Ha PICT 1 PO3BUTOK pocC-
JIVH.

Marepiaiu, peakTuBu, odnagHanus. JJocniani pocnunu; auc-
TUJIbOBaHA BOAA; 00’ €MOMip, KPHCTANi3aTop, IITATUB, OI0peTKa, (Bijib-
TPYBaJIHUH Hamip.

Xix po6oru.

1. Iligrorysatu
00’emomip 10 pobo-
. Ha mrarusi Bep-
TUKQJIBHO 3aKpilUTH
CKJIIHY mocyauny (1)
(puc. 5.2).

Hwxnio ii wyac-
TAHY (2) 3’€nHaTH
TYMOBOIO  TPYOKOIO
(3) 3 rpaayiioBaHoIO
MINeTKO Ha 1+2 M
(4). Ha Ttomy camo-

My INTaTWBI MmiJ He-
BEJIUKUM KyTOM IIPH- Puc. 5.2. Ilpunag s BUsHauYeHHs 06’ eMy Kope-
KpimuTH rpajyiioBa- HiB (3a JI.A.Cab6ininnm i I. I. KomocoBum):

. . 1 - yuninopuuna nocyouHa;
Hy minetky. CxisHi “ P Y

YaCTUHM  OpUIagy
BUMHUTH  XPOMOBOIO
CYMIILIIIO, 3aJUTU Y
HBOTO JHCTHIILOBAHY
Bony. llepesipurny,
YM Tpalioe MpHia:
y nocyauny (1) 3 Bo-

2 - giomseHymuil KiHeyb NOCyOUHU;

3 - eymosa mpy6xa;

4 - epadyiiosana ninemxa;

A - 8uxioHUll pideHb 800U 8 UUNIHOPI;

B - piserv 600u 6 yuninOpi nicna 3anypenHs
Kopemis;

A - 8uxiOHe nonoxeHHs MeHicKa y ninemui;

B’ - nonosxenns menicka y ninemuyi nicnis 3amy-
peHHst KopeHie
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JI0I0 3aHYPHUTH TPOOIPKY, IPU LOMY MEHICK Ma€ MepeMilllyBaTHCs y
minerwi (4). SIKio MeHiCK He pyXa€eThcs, TO Tpeba BUIAIUTH HOBITPS
3 TYMOBOi TpyOKH.

2. Pocnunu, BigiOpaHi AJ1st aHaANi3Y, CKIACTH Y Iy4Y0K, 00 KOpeHe-
Bi KKK Oyau Ha oqHOMY piBHI. KopeHi 31erka npocymuty QinsTpy-
BaJIbHUM MariepoM, BiJ3HAYUTH MOJIOKEHHS MeHicka A’ B minerwi (4).

3. 3aHYpHUTH KOpEHEBY CHUCTEMY POCIIHH 0 KOPEHEBOI LIMHKH Y
Boy. PiBeHb BoAM y MOCyAMHI MiABUIYETHCS, 1 MEHICK y TiMeTIi Hil-
HIMETbCS 10 MOJIOKEHHS B'.

IHpumimka. Axwo iocmans, sKy npoxooums menick A'B' nesna-
yHa, 30ibuYIoms Haxuin (Kym o) ninemku (4), nioguwyrouu uymnu-
gicmo npunaoy.

4. KopeHi pocIiiH BUHHATH, 3a4€KaTH OKH BOJA CTEYE B OCYAHHY.

Hpumimxa. Hxwo nicis cmikanns 600u menick 6 ninemyi 06yoe
Hudicye nonodicenusi A', 8 nocyoury obepesicHo doarumu 600y, uob me-
HICK 3aliHA8 e NONONCEHMUS.

5. Ha mrraTuBi Hag MOCYIMHOIO 3aKpiHUTH OIOPETKY 3 TUCTUIIBO-
BaHOIO BOZOIO.

6. Bony BumycTHTH B MOCYAMHY, 11100 MEHICK B HiNeTLi 3aiiHsAB
nonoxxeHHs B'. Homutuil 00’eM Boau 3 OIOPETKH JOPiBHIOBaTUME
00’€MOB1 KOPEHEBOI CHCTEMH JOCHTIKYBaHUX POCIIKH.

7. Bu3HaueHHs MOBTOPUTHU TPUYi 1 OOUHCIUTH CepeIHE 3HAUCHHS
00’eMy KOPEHEBO1 CHCTEMHU.

8. Pesynbratu A0CHiKEHb 3aMucaT y TaOIuIo 5.7,

Tabnuysa 5.7. BusHaueHHs1 00’ €My KOpPeHEBOI CHCTEMH POCIHH

s .. | HomoxeHms KinpkicTh 006’eM
O06’ext [opsaxoBmit i . ..
nocin HOME MEHICKY B JI0O/IaHOi BOAW | KOpPEHEBOi

P MITETI1, MII 3 OIOpETKH, CUCTEMH,
JKCHHS BH3HAYCHHS - 3
A B MII cM
1
2
3
cepesHe

KoHTpoabHi 3anuTaHHA Ta 3aBIaAHHA

1. Ilo Moxe HETaTMBHO BIUIMHYTH HAa BU3HAYCHHS 00 €My KOpe-

HEBOI CUCTEMU 3a JaHUM MCTOI[OM?
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2. Un MOXXHa MpPaBMUIIBHO BU3HAYUTU 00’€M KOPEHEBUX CHCTEM
POCIHH, BUPOLIEHUX Y IPYHTOBIH KyJIBTYpi?

3. Uu MoxHa 3a 00’ €MOM KOPEHEBHX CUCTEM NPOPOCTKIB (Hanpu-
KJ1aJi, 3J1aKiB) MPOrHO3YBaTH NPOAYKTHBHICTH POCIHH?

4. SIx pO3pi3HAIOTHCS OUISIHKH KOPEHEBOI CHUCTEMH POCIHMHH 32
KOJIbOpOM?

5. Slk MOXHa MABULIMTH Yy TIUBicTh 00’ emomipa [I. A. CabiniHa
ta I. I. Komocosa?

PoGora 72. BABHAYEHHSI 3ATAJILHOIL, POBOYOI
I HEPOBOYOI AICOPBIIMHOI IIOBEPXHI
KOPEHEBOI CUCTEMHM

PeuoBrHU MiHEPaTbHOTO KUBIEHHS HAAXOIATh Y POCINHY 3aBIs-
KW NTaCUBHOMY ¥ aKTHBHOMY TIODIMHAHHIO iX KOPEHEBOIO CHCTEMOIO.
. A. Cao6inin Ta L. I. KomocoB BcTaHOBMIH, 10 SBUIIE a0copOyii €
MEPUIMM €TaroM NpoLecy NONIMHAHHS Ta PO3POOMIN METOJ BU3HA-
YCHHS 3araibHOi MOBEPXHI KOPEHEBUX CHCTEM.

3acanvha adcopbyroua nosepxus KOPEHIB CKIaJA€THCS 3 AKTUBHOT
pobouoi (morMHaw4oi) i HEaKTUBHOI MOBEPXOHb. AKMUBHOIO pO-
004010 nosepxuero KOPEHEBOI CUCTEMHU BBAXKAIOThH TY, sIKa afcopoye
PEYOBUHHM 3 HABKOJMIITHBOTO CEPEAOBHILA, a OTIM JecopOye ix yce-
penuHy KIITUH KopeHs. Hepobouoiw nosepxuero BBaXarTh Ty Yac-
THUHY [IOBEPXHi, sIKa OMIMHAE PEYOBUHM, ajie He necopOye iX yrmuo
KOPCHSI.

3aBasku ampomeprocmi 610KONOITHUX CUCTEM OBEPXHSI KUBHX
KIIITHH KOPEHS Ma€ sIK MO3UTHBHI, TaK i HeraTuBHi 3apsau. OcTaHHIX
OibIle, TOMY TIO3UTHBHI HOHM aJCOpOYIOThCS OlNbIIe HiXK HEraTHB-
Hi. [Ipouec ¢iznynoi agcopbuii BinOyBaeThCA MWBUAKO (MaiiKe MHT-
T€BO), IPUYOMY 3HAUHA YaCTHHA aIcopOOBaHUX HOHIB MoXxe OyTH
BUTICHEHA 3 TIOBEPXHi KOPEHs HOHAMH TOTO CaMOro 3HaKa 3apsiy, 10
€ B 30BHIIIHbOMY po3uuHi. [loBEpXHIO KOpeHs, Ha SIKiil BiOyBaeThCs
azcopOLis, HA3UBAIOTb A0COPOEHMOM, a PEIOBUHY, IO afcOpOy€eThCs,
— aocopbamonm. 3aJexKHO BiJl XapakTepy B3aeMOIl MixK aJICOPOCHTOM
1 agcopOaToM BUAIUISIOTE Qisuuny 1 ximiuny ancopOuiro. Ha moBepxHi
KHUBHX KJIITUH aAcopOis yacTto 3yMoBiIeHa (Qi3WYHUMH Ta XIMiYHHU-
MU CHJIaMH, TOMY Pi3KOi MeXi MK BUAaMu ancopOuii B 1aHOMY pasi
Hemae. [loBeniHka agcopOOBaHMX MOJIEKYT HA TOBEPXHi afcopOeH-
Ta JOCHUTH CKJIA/IHA 1 3aJIS)KUTH BiJf 0ararbox (akropiB. OmHAK SKIIO
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azicopOaT BKpUBA€E MOBEPXHIO IIAPOM 3aBTOBILKU B OAHY MOJIEKYIY
(monomonexynapua aocopbyis), To qyXe WBUAKO NPUIUHIETHCS MO-
[JIMHAHHA PEYOBHH 13 PO3UMHY 1 MOXKHA BHU3HAYUTH PO3MIpH TUIOLI],
Ha SIKi{ 11 HOHU aJICOPOYIOTHCSL.

Sk agcopOar 3py4HO BUKOPHCTOBYBAaTH METHIICHOBHUII cHHIN. Bi-
JIOMO, 10 | MI' METHJIEHOBOTO CHHBOTO BKPHBAE MOHOMOJICKYJISIPHUM
mapoM 1,1 M* moBepxHi agcopOenty. Kinpkicts ioro, mo agcopOy-
€THCS HA IOBEPXHI KOPEHEBOI CUCTEMH 3 PO3UYHHY, JIETKO BU3HAYUTH
KOJIOPUMETPUYHO 3a 3MIHOIO KOHLEHTpALii AOCIiAHOTO po34HHYy. .
1. Konocos n1oBiB, 110 y pa3i 1Bopa3oBoro 1,5-XBHIMHHOTO 3aHYpEeH-
Hs kopeHeBoi cucteMu B 0,0002 H. po34MH METHIIEHOBOTO CHHBOIO
BigOyBaeTbCsl aacopOuiliHe HACHYEHHS] HEaKTUBHOI W aKTHBHOI IO-
BepxoHb. Ilix yac Tperporo 1,5-XBHJIMHHOTO 3aHYypEHHsS KOPEHIB
METHJICHOBHH CHHiH MONIMHAETHCS JIUILE POOOUYOIO MOBEPXHEIO, SIKa
paHilie BKe BCTHIVIa IPOBECTH BCEPEANHY acOPOOBaHMI METHIIEHO-
BUH cuHii. TakMM YMHOM, KUTBKICTh METHIICHOBOTO CHHBOT'O, TIOTIIH-
HYTOTO KOPEHSIMH i/ 4ac MepILoro Ta APYroro 3aHypeHb, 1a€ 3MOTY
OOUYMCIUTY IUIOLLY 3arajbHoOl aacopOyrouoi MOBEpXHi, a Mix yac Tpe-
THOT'O — IJIONLY POOOYO0T MOTIMHAIBHOT YACTUHH KOPEHSI.

Meta po6oTu. BukopHrcTOBYIOUM POCIHHH, BUPOIIEHI METOJOM
BOJHOI KYJIBTYpH, BU3HAUUTH, SIK YMOBH MiHEpPAJILHOTO >KHBIICHHS
BIUIMBAIOTHh Ha OpPMYBaHHs 3arajbHOI, aKTUBHOI poOouoi i HepoOo-
401 [IOBEPXOHb.

MaTepiaJm, PeaKkTuBH, 00JagHaHHA. 25+30-1000B1 IPOPOCTKU
MIICHUI, XUTa, KYKypY/I31 (pocivHU 3 MHUYKYBaTOIO KOPEHEBOIO
CHCTEMOI0), BI/IpOH_[eHl METOJIOM BOAHOI KyJBTYpPH Ha IIOBHOMY >KH-
BuwiIbHOMY po3unHi; 0,0002 H. po3unH METHICHOBOTO CHHBOTO, | H.
posuun NaOH, I H. posunn H,SO,, mucTuiboBana Boza; CKIAHKH,
MICTKICTh SIKMX JISIO OiIbIIA 32 pO3MipH KOPEHEBOT CUCTEMH JIOCIi/I-
HUX POCIJIMH, TyMOBA IpyIlia JIJIsl IPOLyBaHHs MOBITPS, CKIISTHI OaHKH
JUISL PO3YMHIB JIyTY, KHCJIOTH 1 BOOH, CKJISIHI TPYOKH, TYMOBI TpyOKH,
CKIHKH, QoToenekTpokonopumetp (DEK).

Xix podorn.

1. Bigibparu 25+30 pociuH 1 Bu3HaunTH 00’ €M iXHBOI KOPEHEBOT

cucrem (pobota 72). Kopeni BuitHATH 3 Boau 1 00epeXHO MPOCYILIH-
TH (QIIBTPYyBaJBbHUM HAIlEPOM.
2.Y tpu umninapu HanutH y 10 pa3iB Ginblie, HiXk 00’ €M KOpeHiB,
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0,0002 H. po34nMH METUIIEHOBOTO CHHBOTO. LluiHnapu nponymepyBa-
TH, 00’ €M HAJUTOrO PO3UMHY 3AMCATH B TAOIHULIO 5.9.

3. KopeHi pociuH NOCiI0OBHO 3aHYPUTH Y TPU UWIIHAPU 3 METH-
JICHOBUM CHHIM Ha 1,5 XB. y KOXHHUH.

IHpumimxa. 11i0 vac 3anypenv Kopenegoi cucmemu y po3uuH me-
MUTEHOB020 CUHBO2O CIEXCUmU, Woob iHWi Opeanu poCIuHY He KOH-
MaKmy8anu 3 HUM.

4. BU3HauuTH ONTHYHY TYCTHHY PO3YHMHIB y HMIiHIApax 1, 2, 3,
BUKOPHCTOBYIOUM YepBOHUI cBiTnodineTp @EKa (ToBmIMHA KIOBETH
5 MM).

Ipumimxka. 3a cmanoapmuuii euxopucmosyroms euxionuii 0,0002
H. PO3YUH MEMUTEHO8020 CUNb020, po3gedenutl y 10 paszis. Ilepeo ko-
JOPUMEMPYBAHHAM OOCAIOHT PO3UUNHU MAKOIHC PO3BOOSINb OUCTNUTILO-
sanoio 8o0ow y 10 pasis.

5. [loOynyBaru kamiOpyBaabHUIA rpa(buc TMPUIOTYBATH HE MCHIIE
YOTHPBOX PO3BE/ICHb CTAHIAPTHUX PO3UMHIB 1 iX KOJIOPHMETpY BaTH;
Ha MiJIIMETPOBOMY Tariepi HAKPECIUTH CUCTEMY KOOpAWHAT, BifKIia-
Jal04M 1Mo Oci abcuuc KOHLIEHTPALilo PO3YMHIB, a MO OCi OpAUHAT
— noka3Huku ®EKa (onTnyHy rycTuny).

6. Bu3HaunTH KOHIIEHTPALiIO JOCTITHOTO PO3UYHHY: 3HAUTH Ha Oci
opauHaT KaniOpyBaibHOro rpadiky BiANOBIAHY TOYKY, HPOBECTH Bij
Hel TOPU30HTAJIBHY JIIHIIO IO MEpeTHHAHHA 3 IpadikoM 1 MPOBECTH
NEPICHIUKYISAP Ha Bick abcIc.

7. OTpuMaHi pe3yNbTaTH 3anucaTi y TabiuLio 5.8.

Tabnuys 5.5. BusHaueHHs] KOHLIEHTPaLil METHJIEHOBOT0 CHHbHOTO
Y CTAHJZAPTHOMY Ta JOCJiTHOMY PO34HHI

OnTuyHa IyCTHHA PO3- KoHueHTparis po3unHiB
006’ €exT YHHIB Y HWIIHIpPAX, y nwTiHgpax (3rigHo
JIOCHTIDKEHHS YM. OZ,. KaJiopyBanbHOTO Tpadika)
1 2 3 1 2 3

8. O0’eM po3unHy B muiiHapax (Tadm. 5.9) MOMHOXHUTH Ha KOH-
IIEHTpAIlif0 pO3YHHIB (Ta0MI. 5.8) 1 OOYUCIUTH KITBKICTh METHIICHOBO-
TO CHHBOTO JI0 1 TTICJIA 3aHyPEHHS KOPEHiB.

9. 3a pi3HHIICIO OfepKAaHUX BEITUYHH OOUMCIIUTH KUTBKICTH (ap-
0u, ammcopOOoBaHOi KOPEHEBOIO CHCTEMOIO.
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Hpumimka. Aocopbosana KinbKicmb MemuieHo08020 CUHbO2O i3
yuninopie 1 i 2 xapaxmepu3sye 3a2aibHy adcopoyiouy n08epxHIO Kope-
Hi8, 13 yuninopa 3 — akmueHy pobouy adcopbyiouy no8epxHio.

10. TToMHOXHTH KiNBKICTH aJCOPOOBAHOTO METHIICHOBOTO CH-
HbOTO B Mimirpamax Ha 1,1 (1 MI' METHJIIEHOBOTO CHHBOTO BKPUBAE
MOHOMOJICKYJISIpHUM 1mapom 1,1 M? MOBepXHi KOPEHEBOI CUCTEMH) Ta
OOUYMCIUTH TIJIONLY MTOBEPXHI KOPEHEBOI CUCTEMH B KBAaJIPATHHX Me-
Tpax.

11. 3a pi3HHUIEIO MiX 3arajbHOI0 i aKTHBHOIO p0oOOYOI0 MOBEPX-
HSIMHU OOYHUCIIUTH IUIONLY HEMIsUIbHOT MOBEPXHI KOPEHIB.

12. Oneprkani JaHi 3anucaTd y Tadbnuiio 5.9.

Tabnuys 5.9. BuzHaueHHs1 a1cOpOyI040i MOBEPXHi KOpeHiB

AncopboBana
KimpkicTh KUTBKICTh
METUIIEHOBOTO MmetuieHoBoro |ITnomia ancopOyrodoi moBepxHi
CHHbBOTO B CHHBOTO KOpeHs, M’

PO3YMHAX, M |KOPEHSIMH POCIHH
13 LM HAPIB, MT

0O06’eM po3uMHY B MWITIHIPAX, MII
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13. KopeHneBy cuctemy micis 3aHypeHHS B TPETil HUAJTIHADP 3 Me-
TUJICHOBUM CHHIM MPOMHUTH Yy IUCTHILOBAaHIH BOZAI 1 3aHYpPHTH B
ckistHKy 3 0,3 H. posunnom CaCl,.

Ipumimka. Cnocmepizarome obminny aocopoyiio, tionu Ca’* 06-
MIHIOIOMbCA HA TOHU MEMUIEH08020 CUHBbO2O, | PO3UUH y YUNIHODI
Habysae cuHb020 3a0ap8IeHHs.

KoHTpoJIbHI 3an1MTAHHS Ta 3aBIaHHS

1. Cxapakrepu3yiTe MexaHi3MU OTTIMHAHHS MiHEPAIIbHUX PEdo-
BUH KOPEHSIMU POCIIHUH.
2. o Taxe agcopOrtist i abcopOist?
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3. 1o po3yMiroTh mif 3arajbHOI0 aJcOopOYI0U0I0 MOBEPXHEIO KO-
peHeBoi cuctemMu?

4. o Take poboua agcopOyroya MOBEPXHs KOPEHEBOT CUCTEMU?

5. Ha 4oMy IpyHTY€THCS IPUHLUI METOY BU3HAYCHHS 3arajibHOL
1 pobouoi moBepxHi kopeHiB 3a 1. A. Cabininum i L. I. KonocoBum?

Pobora 73. BUSIBJIEHHA AHTAI'OHICTUYHOTI'O BIVIMBY
HMOHIB HA PICT 1 PO3BUTOK POCJIMH

AHmazonizmom tionie Ha3UBAIOTh TaKe SBHILE, KOJIU OTHOWMEH-
HO 3apsi>KeH1 HOHU KOHKYPYIOTh MK COOOI0 i Yac MOTTMHAHHS
iX pocnuHaMH. AHTaroHi3M BUSBJIEHUN MK HOHaMH OZHAKOBOL
Ta pi3HO1 BaIeHTHOCTI. Halibinbiie BiH NposBISETHCS MiXK OITHO-
Ta ABOBAJICHTHUMH KaTiOHaMU, HAIPHUKJIad, MK KaJlieM 1 KanbIli-
€M.

AHTaroHi3M HOHIB MOXHa TOSICHUTH iXHBOIO KOHKYPEHII€IO 3a
MicIist ancopOuii Ha MOBEPXHI MIa3MaieMu, 3a HIEPEHOCHUKH i aKTHB-
Hi IeHTpU (EPMEHTIB, a TAKOX MPOTHIICKHOIO €0 Ha TiApaTaliro
OLIKiB, B A3KICTh 1 MPOHUKHICTH LIUTOILIA3MH TOLLIO.

Ywcri couti, B35Ti 130JIbOBAHO, AYKE IIKIUTMBO BILTUBAIOTH HAa POC-
nuHHUE opranisM. Ti cami comi, ajie B CyMillli 3a IIEBHOTO CIiBBiTHO-
LIEHHS, COPUSIOTH MPOILecaM POCTY Ta PO3BHTKY POCIIHH.

Meta po6oTu. 3’sicyBaTH BIUIMB Pi3HUX HOHIB Ha MPOLECH KHT-
TEAISUTHHOCTI POCITHUH.

Marepiaiau, peakTuBu, o0JagHaHHs. [IpopocTku 31aKOBHX;
po3zunnu KCI (9 r/m) i CaCl, (6,7 r/n) — oOuasa po34uHH TOTYHOTh
13 XIMIYHO YHCTHX COJIEH Ha OIMMCTUILOBAHIN BOAl, OlJUCTHILOBaHA
BOJIa; KIOBETH MiCTKicTIO 250+500 M1, OPIENSTHOBI YaIlIKU, YaIllKH
[letpi, mineTku rpaayiioBaHi, MiHIETH, HOXHULI, QLIBTPyBaJbHUHN Ma-
Mip, OMiBeLb MO CKITY, JTiHINKH.

Xix podoru.

1. ¥V nopuensHoBy yamky Biniopatu 30 oJHaKOBHX MPOPOCTKIB i
JICKiIbKa pa3iB MPOMUTH iX O1JUCTUIHLOBAHOIO BOIOIO.

2. Tpu kt0BeTH OOTOPHYTH LIUILHUM MaepoM i POHYMEPYBaTH.

3.V nepury kroBety Hamutu 200 ma CaCl,, y apyry — 200 m KCl,
y tpetio — 100 M1 KCI'1 100 mn CaCl,,.
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4. Bucagutu no 10 pociuH y KOKHY KIOBETY Ta NMOMICTHUTH iX Ha
CBITJIO.

5. 3a TWKIOEHb BUMIPATH AOBKUHY KOPEHIiB 1 HaJI3eMHOI YaCTHHH
pocnuH, cepenHi 3HaueHHs 13 10 BuMipiB 3amucary y Tadmumzo 5.10.

Tabauys 5.10. Bnaus ifoniB K* i Ca** na mopdomerpuuni
NMOKA3HNUKHU MPOPOCTKIB POCIHH

CepeHsi IOBKHHA, CM
HA/I3¢MHOI YaCTHHU KOPEHIB

BapianT gocmimy

KCl
CaCl,
KCI+CaCl,

6. 3poOUTH BUCHOBKH IIIOJTO [Iii HOHIB Kaif0 Ta KaJbIIIO HA PiCT i
PO3BHUTOK MPOPOCTKIB.

KoHTpoJIbHi 3an1MTaHHS Ta 3aBIaHHS

1. o Take aHTaroHi3M HoOHIB?

2. YuM MOSICHUTH HEOAHAKOBHI PICT MPOPOCTKIB HA PO3UYMHAX
OKPEeMHX COJIeH 1 Ha CyMillli, sIka MICTHTB OJTHO- i JIBOBAJICHTHI KaTi-
oHH?

3. Slxi opraHu pocTWH HAWYYTIMBINI JO 3MiH HOHHOTO CKIIAIy
XKHUBHUJIBHOTO CepeloBHIIA?

4. SIxe 3HaYEHHS aHTOTOHI3MY HOHIB y MMPOAYKTUBHOCTI POCIUH?

5. SIk MOkHa TTOCTA0OUTH aHTOTOHI3M HOHIB Ha PICT pOCIUH?

PoGota 74. AHTAT'OHICTUYHUW BILIVB fIOHIB
K*i Ca>* HA HUTOIIJIABMY POCJIMHHOI KJIITUHU

[TuraHHsg NPO NPUYMHM AaHTArOHICTUYHOTO BIUIMBY HOHIB Ha pOC-
JUHHUHA OPTaHi3M — OJIHE i3 HAWBaXIMBIMIUX y TEOpii KOPEHEBOTO
’KHBJICHHS — HA CHOTOJTHI 3aJIMIIAETHCS OCTATOYHO HE JAOCIIIKSHHIM.
BcTaHoBieHo, 0 tioHU-anmazoHicmy He JTUIIE TPOTHICKHO BILTH-
BalOTh Ha (PI3UKO-XiIMiYHI BIACTHBOCTI MPOTOIUIa3MH Ta Ha IIE€BHI
JaHKKH OOMiHY PEYOBHH, a i KOHKYPYIOTh 32 Y4acTh B OPraHiYHOMY
KOMIDIEKCi Ta pepMeHTaTHBHOMY KaTamizi. KitacnayanMu mpukiiagamMu
AHTAroHI3MY € KOHKYPEHIIisI Mi>k HOHaMH KaJIiio Ta KaJbIlil0, HATPito
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Ta KaJlil0, aMOHIIO Ta K0, a TAKOXK M Pi3HUMH JBOBAJICHTHUMHU
kaTioHamu. IIposiBU aHTaroHi3My pi3sHOMaHITHI, a MpUKIagud Horo
YHCJICHHI: POCIMHU, SIKi BUPOILYIOTH HA CEPENOBHIII i3 BHCOKHM
BMIiCTOM KaJito, Gocdopy i 3amiza, cTpaxIalOTh BiJl HENOCTaTHHOT
KUTbKOCTI pocdopy; y pocnuH, sKi OTpUMaNy MOMIpHI T03H 3aii3a i
KaJiro, 32 BUCOKOro BMicTy ¢ocdopy po3BUBAETHCS aliKaJIbHUH XJI0-
PO3 1 03HAKK HECTayl KaJlilo B CTAPHX JIMCTKAX; MOJIOJEH rajbMye
HAJXO[DKEHHA 3ali3a W YHOBUIBHIOE HOTO PyX Y BEpXHid 4acTHHI
pocnuH. Takum ynHOM, (POpMYBaHHS BUCOKHX BPOXKAIiB i3 BHCOKOIO
SKICTIO MPOAYKIUIT 3aJIEKUTH HE JIMIIE Bijl KITBKOCTI IIOKUBHUX PEYO-
BUH, a i BiJ] CIIiBBIJHOIIECHHS €JIEMEHTIB MiHEPAJILHOTO KUBJICHHS.

Meta po6oTu. BusiBuTH aHTaroHizm HOHIB Kalilo Ta KalbLilo Ha
LUTOIUIa3My POCIMHHOI KJIITHHHU.

Marepiaiu, peaktuBu, odaagnanusa. Cunsa uubyns; 1 M pos-
unH KNO,, 1 M po3zunn Ca(NO,),; MiIKpOCKONH, NPEIMETHI CTEKIA
1l TOKPUBHI CKeJbLIA, CKaNbIIeNi, Je3a OpUTB, IpenapyBaibHi TOJIKH,
CKJISIHI TTAJINYKH, HEBEJINKI CKIISIHI OIOKCH 3 MPUTEPTHUMHU KPULIKAMH.

Xix podoru.

1. Y Tpu OroKcH 3 IpUTEPTUMH KPHUIIKaMH HaJIUTH 1o 5 Ma 1 M
posuuny KNO,, 1 M posunny Ca(NO,), Ta cymim po3uuHiB, 110
CKJTaZa€Thes 3 9 YacTUH MepIoro i 1 4acTHHU Ipyroro

1 M KNO, 9

( - =
1 M Ca (NO,), 1
2. Y po34rHH 3aHYPUTH IIMATOYKH eMiAepMHU JTYCKH MOy, KITi-
TUHH SKO1 3a0apBiieH] MirMeHTaMu Yy (ioIeTOBHUil KOTIp.
3.3a 30 xB. 3pi3u BUHHATH 1 pO3MISTHYTH i1 MiKPOCKOIIOM.
Hpumimxa. YV krimunax enioepmu 3pizie, saxi Oynu 6 po3yuni Hi-
mpamy Kanito, cnocmepicamumemsbcs Kosnaukosuii niamonis. Lle
— pe3yibmam nau8y Ha yumoniazmy HoHie xanito. B kaimunax eni-
depmu, wo 3a3Hanu NIUBY UIOHI8 Kanbyilo, KOGNAUKOB020 NAA3MONI3Y
He OyOe. B krimunax enioepmu, sKi nepedysanu 8 mpemvomy po3yuHi,
KOBNAuKo8uUil NAasMonizy makodc He cnocmepicacmuca. Omoice, 3a
CYyMICHOT Oil, TIOHU Kanbyito Maromy AHMALOHICMUYHUL GNIUE HA TOHU
kanito. He3nauna xinokicmo toHi8 Kanvyilo y po3uuHti 3 OHAMU KAil0
NOGHICMIO HIBENIOE BNAUE OCMAHHLO2O HA YUIMONIAMY.
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Hocnio modcna ycknaonumu, AKwo npusomyeamu Kiibka posuu-
Hig mimpamy Kanito 3 Himpamom kanvyito. Ix 3miwyome y cniegio-
Howenni: 90:10; 91:9; 92:8; 93:7; 94:6; 95:5; 96:4; 97:3; 98:2 i
99:1. 3anedxcro 6i0 ¢hizionoeiuno2o cmawuy KiimuH GHMa2oOHICMUYHULL
BNIUE KANbYII0 HA UOHU KANII0 NPUNUHAEMbCA, KOAU KOHYEHmMpayis
Ca** 6yoe 6 meacax 6i0 1/35 0o 1/60 3aeanvnoi konyenmpayii coneil.

4. Pe3ynprati ciocTepekeHb 3anucary y Taomumo 5.11.

Tabnuys 5.11. BUBYeHHS1 AHTArOHICTUYHOTO BILIMBY
ioniB K* i Ca’" Ha nuTon/1a3mMy pocMHHOI KJIITHHH

TpuBamicTs HasBHicTb dopma

BapianTt nocni . .
P A Ay SKCIO3HIIIi, o1 | IIa3Moltizy KIITUHU

1 M KNO,

1 M Ca(NO,),

M KNO, 9
I MCa(NO), 1

5. 3poOuTH BUCHOBKH IIOAO OTPUMaHUX PE3YJbTaTiB.
KouTpoabhi 3anuTanHs Ta 3aBAaHHA

1. Ski ¢izionoriuni MexaHizMu (GopMyBaHHS aHTAaroHi3My HOHIB
y pociauH?

2. HaBeniTh NpuKIaJau aHTarOHICTUYHOTO BIUIMBY HOHIB HA POC-
TuHU?

3. Slke dizionoriyHe 3HaYCHHS aHTAaroOHI3MY HOHIB JJIsl pOCTHH?

4. Ha oMy TpyHTYETbCS BUSIBIICHHS aHTaroHiCTUYHOI Aii HOHIB
KaJiio Ta KaJbIiI0 HA [IUTOIUIa3MY POCIMHHOI KITITHHH?

5. Yu BmmBae pH cepenoBumia Ha (popMyBaHHSA aHTAroHi3My HOHiB?

Pobora 75. ®I310JIOI'TYHE 3HAYEHHS
MIKPOEJIEMEHTIB (bOPY TA MAHI'AHY) VY KUTTI
POCJIMH

MikpoesleMeHTH BUKOHYIOTh BaXJIUB1 QYHKIIT Y )KUTTEAIsITBHOC-
Ti pociiuH. 30KpeMa, BOHM OepyTh y4acTh B OKMCHO-BITHOBHUX IIPO-
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necax, POTOCHHTE31, a30THOMY 1 BYIJICBOJHEBOMY OOMiHi, BXOJISAThH
70 CKJIaJy aKTHBHUX LIEHTPiB ()EPMEHTIB 1 BiTaMiHiB, MiABHIIYIOTH
CTIMKICTh POCITIMH A0 XBOPOO i HECIIPUATIUBUX (PaKTOPIB ITOBKIILIS.
Hecraua mikpoeneMeHTiB MOke 3yMOBUTH HHM3KY 3aXBOPIOBaHb i
MPU3BECTH JI0 3aru0esli pOCIHH y PaHHBOMY Billi.

Jocnigy npoBOIsTh 3 BOTHUMHU KynbTypamu. PocnuaHI 00°€KTH
BUOMPAIOTH 3 ypaxyBaHHSM iXHiX NOTpeO y MEBHUX MiKpOEJIEeMEHTAaXx.
Jnsi eKCTIepUMEHTY PEKOMEHAYETHCS BUKOPUCTOBYBAaTH DPOCIMHH
JILOHY, KOHOTLTI, KIHCBKUX 0001B, OCKIIBKH JJOCIiH 3 HUIMH HETPUBa-
i y yaci (2+5 THXHIB) 1 AalOTh MIOKa30Bi Pe3yJbTaTu.

Meta podorn. BusBuTH BIUIMB MIKpPOEJIEMEHTIB Ha CTaH i MOp-
(oMETpUYHI MOKa3HUKU POCIHMH 32 YMOB HECTadi Pi3HUX MiKpoele-
MEHTIB.

Marepianu, peakTuBu, o0MagHaHHs. HaciHHS ThOHY, KOHOIIEb,
kincekux 6006iB; Ca(NO,),, MgSO,, KCl, KH,PO,, FeCl,, H,BO,,
MnSO,; nocynunu i BOAHUX KyJIbTyp, 4amku [lerpi, Gpinbrpysas-
HUH marip, MipHi KOJIOH Ta MINEeTKY, Bard, JiHIHKH.

Xix poboru.

1. PocnuHu BUpOCTUTH HA XKUBWILHIN cyMinni KHoma, npuroros-
JICHI} Ha AMCTUIIBOBAHIM BOII, J0 MOSIBM KOPiHIIB 3aBnoBxKu 1,0+1,5
CM.

2. BigiOpatu oqHOpigHI NAPOCTKH 1 MEPEHECTH iX y MOCYAUHH 3
PI3HUM CKJIaJIOM >KMBHJIBHUX PO3YHHIB 3TiHO 31 CXEMOIO JOCHIIIY
(Tabm. 5.12).

IIpumimxa. Bop cnio énocumu y euensnoi 6opnoi kucnomu (H,BO )
abo oypu (NaB 0,), a manearn —y 6u2iadi CIpYanoKucio20 MaHzamy
(MnSO ).

JKusunvHi po3uunu mpeba 3MIiHIO8AMU HA PAHHIX emanax OHmMo-
2eHe3y POCIUH KOJCHO20 MUJICHS, d HA NI3HIWUX — KOJICHI 0ecsimb
0ib.

3. [IpoBectu (heHONIOTIYHI CIIOCTEPEIKEHHS 32 CTAHOM JOCIIIHIX
POCIIMH: BUMIPSTH BUCOTY HAJ[36MHOI YaCTHHH, 00 €M KOpPEHEBOI
CUCTEMH, JIOBXKUHY TOJIOBHOTO KOPEHs Ta Macy pociuHu (pobora
69).

4. OnepkaHi CepeHbOCTATUCTUYHI JaHI 3alucaTH y TaOJIHUI0
5.12.
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Tabnuysa 5.12. Bnau 60opy Ta MaHrany Ha Mop{)oMeTpUYHi
napamMeTpH pPocJuH
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[ToBHa xuBMIIbHA CyMil (Oe3
0opy Ta MaHTaHy) KOHTPOJb

[ToBHa kUBUIIBHA CyMIIII (3 03 | 04
0OpOM Ta MAHT'aHOM) ’ ’
IToBHa 5KMBUIIBHA CyMiLI 03| -
(3 6opom) ’
[ToBHA *KUBHIBHA CYMIIII _ o4
2

(3 MaHTaHOM)

5. 3poOHUTH BUCHOBKH IIOJI0 OTPUMAaHHX PE3YIBTaTIB.
KouTpoabhi 3anuTanHs Ta 3aBAaHHA

1. Slke QizionoriyHe 3HAYEHHS MIKPOEIEMEHTIB ISl POCIIHH?

2. SIki XxapaKTepHi CHMITOMH MPOSBIAIOTECS Y POCIIHH 32 HecTadi
MaHTaHy?

3. J1o SIKMX HACIiAKIB MPU3BOAUTH OOPHE «TOJNIOAYBaHHS»?

4. Bin sikux (hakTOpiB 3aJIeKUTH BIJIMB MIKpOEJIEMEHTIB Ha PicT i
MPONYKTUBHICTH POCITUH?

PoGora 76. XIMIUYHUM AHAJII3 COKY POCJIMH
(3a metonoMm K. I1. Maruuubkoro)

BusHaueHHS BMICTYy €JIEMEHTIB KMBJICHHSI POCIHH 3a Memooom
K. II. Macnuyvkoeo TPYHTYETBCSI Ha iXHil BIaCTHBOCTI YTBOPIOBa-
TH 3 MEBHUMH CIIOJYKAaMH KOJBOPOBI po3uMHU abo ocaau. Hapasi
IHTEHCHBHICTh 3a0apBiIeHHs MOPIBHIOIOTH 3 MANEPOBOI0 E€TATOHHOIO
KOJIbOPOBOIO IIKAJNOK a00 31 IIKAJIOK CTaHJAPTHUX PO3YMHIB, SIKi
OZHOYACHO 3 COKOM POCIHH OOpOOJISIIOTh OHAKOBUMHU PEaKTHBAMH.
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IcHye meBHUIT B3a€MO3B 130K MK BMICTOM Y TKAHUHAX OKPEMHX eJle-
MEHTIB. 32 YMOBH 3Ha4HOi HECTa4l a30Ty B COKY MICTHUThCs Oarato
MiHepanbHOro (ocdopy (raabMyIOTbCS NPOLECH MEpexoay HOro B
opra”iuni ¢gopmu). 3a HecTaul Kajilo i MaHraHy CHOCTEPIraeThCs
MiJBUIICHUH BMICT MiHEpaJIBHUX CIONYK a30Ty Ta dochopy. AHaii3
KIIITHHHOTO COKY Y MOJIBOBHX YMOBAaX Ja€ 3MOT'Y KOHTPOJIIOBATH -
HaMIiKy JKMBJICHHS POCIIMH Ta BU3HAYATH iX MOTpeOU y NEBHUX MiHe-
paJIbHUX eJIeMEHTaXx.

AHanizyroun OTpUMaHi pe3yJbTaTH, CJIi/l BpaxoByBaTH 0COOINBOC-
Ti BUJIB 1 COPTIiB POCIIMH, B3ATUX [T aHami3y. Hampuknan, y tucTkax
3epHOBUX 3Ha4HO Oinbine Qocdopy, a HITpaTiB MEHILE MOPiBHIHO 3
YeperkamMy JIMCTKIB KapTOILIi.

[lixg yac miarHOCTHYHHMX BU3HAYEHb OCOOJMBY yBary 3BEepTalOTh
Ha Bif0ip npoO s aHamizy. Pociing, 1o MatoTh THIIOBUHA BUIJISA LIS
MEBHOI TepUTOPii, BiAOUPAIOTH i3 TPHOX — I’ATH IiUIAHOK. Jlocmiani
TinsHKA po3mipoMm 50+100 M? MaroTh OYTH OTHOPIMHUMHU 32 PENbe-
(oM, arpoTexHiKoro i ynoOpeHHsIM. 3a yac BereTallii 3 KOXHOI TisSH-
K1 OepyTh 1O OAHIN TPOOi.

Cknan i 06’eM mpobu MOKe BapiloBaTH 3ajJeXHO Bill KYJIbTypH.
VY kaproruti, moMifopiB, Oypska, KyKypyd3u, COHSIIHHUKA, TIOTIOHY,
KamycTH npoOu OepyTh HE MEHIIE HiX i3 MECTH POCIMH — IO OTHIH
JMCTKOBIH MIaCTHHLI OJHAKOBOTO (Pi310M0TIYHOTO BiKy. Y KapToILi,
MOMiIOPiB, TIOTIOHY O€pyTb JIMCTKH, 10 3aKIHYMIHN PIiCT: 10 MOYATKY
npornecy OyToHizamii — 2+3-i JIMCTOK, MiA Yac IBITIHHS Ta Mi3HiIIe
— 3+4-ii TMCTOK HWXKHBOTO sipycy. Y Oypsika, TypHEICY, KalyCTH y
MoJIofoMy Billi ipoOy OepyTh i3 30BHIIIHIX JHCTKIB po3eTku. [li3-
Hillle, KOJIM JHMCTKU 30BHIIIHBOTO SIPYCY BiAMHUPAIOTh, BiIOWpPAIOThH
JIMCTKY, IO CTOSTHh HAIIBBEPTUKAIBHO 1 BXKe 3aKiHYMJIIH PicT. Y 1mJio-
JOBO-ATITHUX KYNBTYp MpoOu OepyTh MmiJ 4ac iHTEHCUBHOTO POCTY
MaroHiB. Y 3epHOBUX KYJBTYp y MOYATKOBHX (pazax pO3BUTKY I
aHaji3zy OepyThb BCIO pOCIHHY, a Y (a3l TpyOKyBaHHS — 2-+4-if TUCTOK
HWKHBOTO SIPYCY.

J11st KOHTPOJTIO 32 KUBJICHHAM POCIHH MPOOH OepyTh MOYMHAIOUN
3 MOJIOZIOTO BiKY, aHaJIi3 IOBTOPIOIOTh uepe3 1+2 THXkKHI 3aJIeKHO Bij
KyAbsTypu. HacTymHi aHami3u mpoBOAATh BiAMOBIAHO 10 MEBHHUX €Ta-
MiB PO3BUTKY POCIIHH.

[Ipobu GepyTs 0 8+11-if ronuni paHky. SKIIo aHai3 TPOBOIATS
HE Ha MOJi, POCIMHHU BMILIYIOTh y 1eJI0(paHOBI MaKeTH 3 BiAMOBiI-
HUMH €THKETKaMH.

[ 3aHATH MOXKHA TaKOX BUKOPUCTAaTH POCIMHHU, BUPOLICHI
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METOJJOM BOJHUX KYJBTYpP Ha CEpEJOBHILAX >KMUBJICHHS Pi3HOTO
CKJIATy.

Merta po6orn. O3naiiomuTHcs 3 AiarHoctuyHUM Metomom K. IT.
Marsuupkoro. 3a OTpUMaHMMH pe3yJbTaTaMu JaTd peKOMeHIaLil
LION0 MiKUBJICHHS POCJIHH, IO MOTPEOYIOTh MEBHUX MiHEpaIbHUX
€JIEMEHTIB.

Marepiaju, peakTuBu, 06aagnanHs. [Ipodu pocanHHOrO Mare-
piaity, B34Ti 3 moJis, a00 POCIMHH, BUPOILLEHI B 1a00paTopii METOa0M
BOJHHX KYJIBTYp Ha KHUBHJIBHAX PO3UMHAX i3 Ne(IIUTOM JESIKHX ee-
MEHTiB; noipoBa Jadoparopis K. I1. Marauuskoro.

[IpurotyBanHs peakTuBiB noaboBoi Jadoparopii K. I1. Marauuskoro:

® 3Miuanuil KOHYEeHMpPOBAHUL CIMAHOAPMHUTI PO3YUH, AKUL MiC-
mumb azom, gocghop, Kaniii, mazuit, xaop. [\l OPUTOTyBaHHS PO3-
yuHy 0epyTh 7,22 r HiTpaTy Kaiiio, 0,18 T rigpoopTodocdary kaiiro,
6,05 r xnopuny kanito, 1,01 T cynbdaty MarHiro i po3unHsoTh y 1 11
JWMCTH/IEOBAHOL BOM. 3 IBOrO PO3YMHY TOTYIOTh TPH CTaHIAPTHHUX
PO3YMHH MEHIIHNX KOHI_[eHTpaI_III/I B MipHi konbu mictkictio 100 mi
HanuBaroTh 10, 25 1 50 M1 KOHIIEHTpPOBaHOTO po3unHy. O0’eM TOBO-
JSITH BOZIOKO /10 TIO3HAYKH 1 JOAAIOTH 4+5 KparulnH TOIYONy Y XJIO-
podopmy. MokHa pUTOTYBaTH CTaHAApPTHUM po3uuH. s 1poro pa-
Hillle 3a3Ha4YeHI HABaXXKH PO3YMHSAIOTH y 100 M1 BoaH.

o Cyxuii peakmug na Himpamuuil azom. bepyts 100 T cynbdary
Oapito, 10 T cynbgary MaHraHy, 2 T UUHKOBOTO U, 75 T IUMOHHOT
KHCIIOTH, 4 T cynb(}haHiIoBOT KUCIOTH, 2 T anbda-HaTrnaMiny. Kom-
MOHEHTH, JI0 TOTO SIK 3MIIATH y NEBHIH MOCIITOBHOCTI, PO3TUPAIOThH
y CTYILi KOXEH OKpeMO. Yci BKa3aHi peakTUBH 3MIIIYIOTh OKPEMO 3
HEBEIUKOIO KIIBKICTIO cynbdaTy Oapiro (KpiM JUMOHHOI KHCJIOTH).
[Totim yci peakTHBH 3 JUMOHHOIO KHCJIOTOIO BKIIOYHO PETEIBbHO
3MilIyI0Th. [IpaBUIIEHO IPUTOTOBJIEHUI PEakTUB Ma€ CBITIIO-Cipe 3a-
OapsnenHss. [losBa pokeBOro 4u 4epBOHOTO 3a0apBJIeHHS BKa3ye Ha
Te, 1110 OJIMH i3 PEaKTUBIB Ma€ JOMIIIKH COJICH a30THOT KUCIIOTH 1 HE
MOX€ BUKOPHCTOBYBAaTUCS Ui aHaji3iB. PeakTtus 30epiratots y mo-
(apOoBaHiii y YOpHUIA KOJIp B CKIISHLI, IIITEHO 3aKPUTi KOPKOBOIO
poOKOIO.

e bygepuuii posyun. J1o 10 M onToBoi KucioTu i 3 T auerary
HaTpilo TOBOJI 0Aal0Th BOAY, PETEIbHO MEPEMIlIyIOTh 1 JOBOIATDH
BoJO0 10 100 M.

e Peaxmug na gocghop. 1T MonidbaaTy aMOHII0 PO3YMHAIOTH Y
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20 M3 IUCTHIIBOBAHOI BOAM 3a HarpiBaHHs, (QLIBTPYIOTH TapsiuuM.
Konm po3unH oxonone, 101atoTh, nomimryrodn, 20 MJI KOHLIEHTPOBa-
HO{ COJISIHOT KHCJIOTH 1 TOBOIATH 00°eM Bomoto 10 200 mur.

® Peaxmug na kanii. 3 T AMIIIKpAJIaMiHaTy MarHiio i 1,3 T okcuay
MarHito po3uuHsA0Ts Y 100 MJI JUCTHIIBOBaHOI BOAU, BUTPUMYIOTh
15+20 rox i QinbTPYyIOTH.

e Posbasnena conana xucioma. KOHIEHTPOBaHY COJISIHY KUCIOTY
PO30aBIISIOTH BOJOIO Y CHiBBiAHOMIEHHI 1 : 5.

e Peaxmug na maeniii. 10 MI' THTAHOBOTO >KOBTOTO PO3YHHAIOTH Y
5 M BoAM i 15 MII €THIIOBOTO CIIMPTY.

o | %-1i po3yun kpoxmainro. B 100 Mr kpoxMaro J0Ial0Th KiJlbKa
KparjiMH BOJM 1 PO3MIIIYIOTH J0 CTaHy MAacTH, MOBOJi 1oAaroTh 10
MJT OKPOILY.

e /0 %-11 po3uun NaOH.

e Peaxmue na xaop. 4,8 T HiTpaTy cpibia po3UMHAIOTH y 1 1 nuc-
TUJIBOBAaHOI BOAM. | MII IbOTO pO34YHMHY ocamxye 1 mMr xmopy. PozunH
30epiraroTh y CKJISIHII 3 TEMHOTO CKJIa.

e [nouxamopnuil nanip Ha x10p. OinsTpyBaJbHUN Namip HACHTY-
10Th 10 % PO34MHOM XPOMOBOKHCIIOTO Kajiio, BUCYIIYIOTh, Hapi3a-
10Thb KBagpaTamu po3mipoM 0,5x0,5 cm.

Xix podoru.

1. Jlnst mpuroTyBaHHS BUTSDKKH 2 T POCIMHHOTO Marepiany Io-
npioHUTH, foaath 0,5 T aKTUBOBAHOTO BYTULIA, 6 MII BOJH, PO3TEPTH
y CTYIIL.

Hpumimxa. Cix 015 ananizy Kpauge UHABTIO8AMU 3 YePEUIKi6 TUCH-
Kie. Axujo uepewtok 0os2uil, GUKOPUCHOBYIOMb U020 HUICHIO HAC-
muny. Cix 30uparoms y npobipku abo y 3a2iubneHHs 8 NIACMUHKAX.
Arwo wepewku mMani, a 3 IUCMKI@ 6u4AGUMU CiK 8adxcKo (abo GiH iH-
MEHCUBHO 3a0apeieHUll), 20MmyHms 600HY GUMSICKY, 8 AK) 000AmMb
akmugoeaue y2inis. Byzinns, nocnunarouu niemenmu, 0c8imaioe 6u-
maduCKYy. B ocnogHoMy makuil cnocib euxopucmosgyroms OJist aHAli3y
3EPHOBUX, 080UEBUX | NT0O0BO-ALTOHUX KYIbImyp, KOpMOGUX MPAG.

2. Po3TepTy Macy 3aropHyTH y IIMAaTOK IIIIbHOI TKAHWHU 1 TIpe-
COM BUYaBHTHU BUTSIKKY Y IPOOIpKY.

Hpumimra. AHxwo nompibHo, 6uKOpuCmMO8yIoms naneposull
Ginemp. Bpaxosyroms, wo umsickd, NOPIGHAHO 3 COKOM, Oyoe po3-
6edena y yomupu pasu.

L]o6 suznauumu pocghop i maeniii, cik poszgecmu 600010 y ChiggiOHO-
wenni 1:3 (y pasi guxopucmants UmANCKU po36e0eHHs He NOmpiOHe).
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3. BuzHauuTH y BUTSOKLI XJIOP: PEaKTHB Ha XJIOP PO3BECTH BOJOIO
B YOTHPH Pa3H.

4. Bu3HauuTH KajJii 1 a30T: YOTUPU KPAIUIMHU BUTSDKKH TEpeHe-
CTH y 3ariOJICHHs [UTACTHHKH, BUMIAPUTH Ha COHLI (a0o iHaKIe) 110
CYXOTO 3aJIMIIKY, JOAATH KPaIIMHYy BOIY 1 IPOBECTH aHali3 3TiIHO 3
THCTPYKLI€ETO.

5. Pesynbraru aHanizy 3amucary y Mijlirpamax eleMeHTy Ha 1 kr
coky a0o B yMOBHHUX Oayiax (Beln4MHa Oajy BiAIOBiZaTHME HOMEPY
CTaHJAPTHOTO PO3UUHY).

IHpumimka. Axwo 3a0apenents 00caiodNcy8ano2o coKy iHmeHcus-
Hiwe 3a 3a0apenenHs OCMAHHbO20 CIMAHOAPIMHO20 PO3YUHY, MO CIK
P03800mMb 800010 (HA KPANIUHY COKY KPAaniuHy 600u). Bionogiono
00 po38edeHH s 30LbULYIOMb Pe3yilbmami.

Yeaza! Tpeba spaxosysamu, wo xonvopogi niamu na nanepi pos-
paxosani 018 KpAniuH coxy i peakmugy 00HAK08020 pO3MIpy — OuU3b-
ko 0,04 ma. Buxopucmosyiouu wkanu CmaHoapmuux po3uumie, pos-
Mip KpAnauH maxoic mae Oymu 0OHAKOBUM.

s spyunocmi y nonvositl 1abopamopii € 3miuiani cmanoapm-
HI pO3YUHU, AKI MiWYIOmb YCi eneMeHmu )y 8i0oMili KOHYyeHmpayil.
Homepu cmanoapmuux pozuunie 6i0 nepuio2o 00 4emeepmozo oymb
Y NOPAOKY 30inbuUleHHs KOHYeHmpayii ycix enemenmis.

6. Ilicna BizOopy mpoOu KpameiabHUIIO PEeTeIbHO MPOMHUTH BO-
JI010, 3AJIMIIKNA BUIIYYUTH (IBTPYBaTBHUM MATIEPOM.

7. Pesynbraru aHaiizy po3paxyBaTd KOPUCTYIOUHCH TaOIHUIICIO
5.13 abo 3a HagmMCaMH Iif] IKaJIOI0 KOIbOPOBHX ILJISIM.

Tabnuys 5.13. Po3paxyHOK pe3y/bTaTiB aHATi3y Ha
OKpeMi eJieMeHTH I/l Yac MOPiBHAHHS 3i IIKAJIOI0 CTAHAAPTHHUX
PO34YHHIB 200 3 MaNEPOBOI0 €TATOHHOI0 KOJIBOPOBOIO IIKAJIO0I0

Homep XapakTepHc- BwMmicT eteMeHTIB, MI/KT COKY

crangaptHoro | ban | Tuka BMicTy HiTpaTHHit N N
pO3YUHY €JIEMEHTIB a30T ocdop | aniit |marHii

1 1 Ayxe 100 16 | 600 | 40

HU3BKUHI

2 2 Huzpkni 250 40 1500 100

3 3 ITomipHwmit 500 80 3000 | 200

4 4 Bucoxuii 1000 160 6000 | 400
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Ipumimka. Konyenmpayis hocgpopy ma maeniro 8 cmanoapmuux
PO3UUHAX Y HOMUPU pasu HUudcua, Hide exkazano y maba. 5.13. [na
aHanizy Ha yi enemenmu UKOPUCINOBYIOMb CIK, PO36e0eHUll Y YOmupu
pasu 600010, momy Oani mabauyi 8i0noei0ame KOHYeHMpPayii CoKy.

8. 3poOuTH BUCHOBKH IIOA0 OTPUMAHUX PE3yJbTaTiB.

Busnauennsi HITpaTHOTO a30Ty.

BwMicT HiTpaTHOTO a30Ty 3HaYHO BHUINHUK y cTebNax i yepemkax,
HIK y JMCTKOBHUX TJIACTHHKAX.

® Busnauenns na 3pizax pocaun (siKicHe BU3HaueHHs). Ha 3pi3 cre-
0112 200 "yepenIKa HaCUIaTh CyXHi PEakTHB Ha a30T 00’ €MOM, 110 JI0-
PIBHIOE 3epHY JKUTA, 1 pO3TEPTH 1HILIOIO0 YACTHHOIO 3pi3y cTebna. Yum
LIBHIILIE 3’ IBUTHCS 3a0apBICHHS 1 YIM BOHO ACKpaBilie, TUM Oinblie
HITpaTiB y pOCIHHAX.

® Busnauenns 6 KIimuHHOMY cOKy pociuH (KUTbKiCHE BH3HaUCH-
Hs1). Y 3aruOeHHs TOPLEISTHOBOT IUTACTHHKY HACUTIATH PEaKTUB Ha
a30T 00’€eMOM, 10 JIOPIBHIOE 3epPHY JKUTA, JOJATH 110 TPH KPATLUTHHU
OyhepHoro pozunHy. Y nepmuii psaj 3anMOIeHb IACTHHKY JOAATH
IO OfIHIM KPAIUIMHI 3MIIIAHUX CTaHJAPTHUX PO3UUHIB, a JIO TUX, IO
3aJTUIIAINCS, JOMATH 0 ONHIA KPAIUIMHI KIITHHHOTO COKY JOCITi-
ToKyBaHUX pocivH. Po3mimary i 3a 1 XB. nmopiBHsTH 3a0apBieHHS 10~
CIIIZPKYBaHUX COKIB 31 IIKaJOK CTaHAApTHUX PO3uUUHIB. Pe3ynbraTu
BUKOPHCTOBYIOTH JUISl IPAKTHYHUX PEKOMEHAALIH.

Hampuknaz, nuist ogepKanHs BECOKOTO BPOXKalo KapTOILIi, BMICT Hi-
TPaTHOTO a30Ty B KIITHHHOMY COKY cTe0ex a00 4epeliKiB Ma€e JopiB-
HioBaru 4 Oanam. [1iy yac UBiTIHHS BiH HE MOBHHEH OyTH HILKYE 3 Oa-
JiB, 3a 1+2 Gayu miHKUBIIOITE aMmiadHo cenitporo (0,5+1,5 m/ra).

Busnauyenns gocdopy.

Sk 3aranpHa KUTBKiCTh Qocdopy, Tak i BiAHOCHUN BMICT pi3HUX
Horo popM B OKpeMHX YaCTUHAX POCIHHU OyBalOTh HEOAHAKOBUMH i
3MIHIOIOTBCS 3AJIEXKHO BiJl BUILy POCIIWH, A1 30BHIIIHIX 1 BHYTPIIIHIX
¢axTopis.

* V 3aruOeHHs OPLESTHOBOI INIACTUHKY, IO MA€ KiTbKa psIiB
3arTUOJICHb, BBECTH T10 OJHINM KPAIUIHHI COKY, PO3BEIICHOTO BOJIOKO Y
criBBigHomIeHHi 1:3.

* V mepwmuii psaa 3armuOIeHb J0AAaTH 10 OAHIM KpaIruiuHi 3 4OTH-
PBOX 3MIIIAHUX CTaHAAPTHUX PO3UUHIB.

* ¥V Bci 3armubneHHs 3 mpobamMu JOAATH 10 JIBi KPAaIUIMHA PEaKTH-

By Ha (ocdop.
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* BmicT po3MimiaTy 0JI0B’SIHOIO MaIHYKOIO (OJIOBO TEX PEaKTUB),
MOKH 3a0apBJIeHHS HE CTaHe CTIMKUM — He 3HUKaTuMe Onmm3bko 10 c.
OTtpumane 3a0apBieHHS COKY MOPIBHATH 31 IIKAJIOK CTaHJApTHUX
PO34HHIB 200 3 KOJILOPOBOIO MANEPOBOIO MIKAJIOKO.

Po3BeneHHs KIIITHHHOTO COKY BOAOIO 3MEHIIY€ KOHLIEHTPALIi0 Op-
TaHIYHUX KUCIIOT, SIKi 3aBaXKal0Th YTBOPEHHIO CHHBOTO 3a0apBIICHHS
B pe3yJbTari peakuii.

BuzHaveHHs KaJilo.

Jesiki Buan pociuH notpeOyIoTh Ayske 6arato Kajito (Harmpukiaz,
KapToIuist). Y pe3ysbraTi peakuii Ha Kajiiii yTBOPIOETHCS 0caj moMa-
paH4YeBO-UYEPBOHOTO 3a0apBICHHS.

* YV 3ammOneH s APYroro psiay IUIACTHHKYA BHECTHU IO KparIvHi
COKY.

* V nepuuii paa 3aruOaeHb 10JaTH MO KPAIUIMHI 3 YOTUPHOX 3Mi-
LIaHUX CTaHIAPTHUX PO3UMHIB.

* JIo coKy i CTaHAapTHUX PO3YHMHIB JAOJATH 10 KPAIUIMHI PEaKTUBY
Ha KaJiiil i conany kucnory. Cymim nepemimary.

* 3a0apBiieHHA MPOO MOPIBHATH 31 IIKAIOK CTAHJAPTHUX PO3UH-
HiB (200 mIssMamMu Ha marepi).

Hanpuxknaz, 1 BUCOKOTO BpOKat0 KapTOILUIi BMICT KaJlilo B KIIi-
TUHHOMY COKY cTe0ia A0 i mig yac OyToHizawii Mae OyTa BUCOKHM (4
0amu), mig yac UBITiHHA — He HIKYe 3 OaniB. 3a 1+2 Ganu pociuHHA
MiIKUBIIOIOTh KATIHHUMHA JA00pHBaMU, IO MITATH HE3HAYHY KiJlb-
KICTB XJIOpY: KajiiiMarHesiero — 2+3 1/ra, xiaopumoM kaiito — 0,5+1,0,
301010 — 5+10 1/ra.

BuznavyeHHs1 MarHiro.

VY pasi B3aemMoii TUTAHOBOTO KOBTOT'O 3 TiIPOKCHIOM MarHiro
PO3BHBAETHCS )KOBTO-UEPBOHE 3a0apBIICHHS.

* OHy KparIiHy COKY PO3BECTH BOJAOIO Y CIiBBiIHOIIEHH] 1:3.

* B oaun psan 3armubneHs NOPUEISHOBOI INIACTUHKU BHECTH MO
OZHI{ KpaIUIMHI CTaHJAPTHUX PO3UMHIB.

* Jlonatu mocnifOBHO MO KparIMHI THTAHOBOTO OBTOTO 1 mepe-
MIIIaTH, TOTIM 1O KparuHi 1 %-ro po3uuHy Kpoxmao (CBi>Kompu-
TOTOBJICHOTO), ITKOTO HATPY.

* [lopiBHsTH 320apBICHHS 31 LIKAJIOI CTAHAAPTHUX PO3UMHIB 200
KOJIbOPOBOIO MAMEPOBOIO IIKAIOIO.

Hanpuxnaz, ans kaptomti mix wac OyToHi3alii BMICT MarHiro Mae
BimmoBigatu 3+4 6amam. Sxmio fo i mij yac OyToHizarii MatoTh 1 Oa,
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To Ha | ra BHOCATPH 1+2 1] KajiiiMaruesii, Ha KUCIUX IPyHTaX AOJIOMi-
ToBY MyKy (5+10 1/ra).

BusnayeHHs xyopy.

BwicT xnopy B pocinHax 3aiexuTh Big 0arateox dakropis. Han-
JUIIOK XJIOPY HETaTUBHO IMO3HAYA€ThCsA Ha (izionoriyHoMy craHi
POCTHH, 30KpeMa, Y KapTOILTi Pi3KO 3HIKY€ETHCS BPOXKAUHICTD 1 KPOX-
MaJIMCTICTh OYIB0.

* V 3aruOiieHHs TUIACTHHKU TIOMICTUTH HEBEJHKI KPYKECUKH iH-
JTUKATOPHOTO Tarepy i A0AaTH 1Mo OHii KpaIIiHi COKY.

» KpamnnHamu 1ogaté peakTuB Ha XJIOp, LIOpasy HepeMillyroun
CKJISIHOIO MAJIMYKOI0, TIOKU HE 3’SIBUTHCS CTilKe KOpHUYHEBE 3a0apB-
neHHs. Bukopucrany KinbKiCTh KpaIlUIMH PEaKTUBY BIAMITHTH B Ta-
Ommui 5.14.

XJ0p TUTPYIOTH Yy HEUTpaIbHOMY cepefoBuIli. BinbHi opraniuHi
KUCJIOTU (SKIIO BOHHM €) HeHTpanisytoTh cyxum peaktuBom CaCoO,.
SIK1o Ha TUTPYBaHHS OJHI€l KPaIUIMHU COKY BUKOpHCTaHO 1+3 kpa-
IUIMHY HITpaTy cpibna, BMICT XJIOPY Ui KapTOIUTi Ta ASSIKUX 1HIINX
KYJBTYp € HOpMaJIbHUM. [1I’Th 1 Oinbllie KpaminH cBil4aTh Opo Mo-
SBYy 03HaK TOKCUYHOCTI, 3HIKEHHS BpPOKat0. Y pasi BUCOKOTO BMICTY
XJIOpY B miepion OyTOHi3allii i OIHOYaCHO HU3BKOMY BMICTi HITpaTiB
POCIIHMHU MiKUBIIOIOTH a30THUMH JTOOpUBaMH (aMiauHOIO CEIiTPOIO
a00 rHOIBKOI0). 3aBASKH aHTAaroHi3My MiXX HOHAMH HITpaTu 3MEHIIIY-
I0Th HAJAXOIDKEHHSI XJIOPY.

* Pesynbrarn anaiiziB Ha XJIOp po3paxyBaTu 3a Tadbnuuero 5.14.

Tabnuys 5.14. Po3paxyHOK pe3yJbTaTiB aHAJII3Yy Ha XJIOP
3a IIKAJOI0 CTAHAAPTHUX PO3YHMHIB

KinbKicTh KparinH 1 2 3 4 5 6

Bwicr xopy Ha 1 11, Mr 01| 12 (23 [ 3+4 | 45 [ 5+6

KoHTpoJIbHi 3an1MTAHHA Ta 3aBIAHHS

1. flxkumu MeTogamMy MOXKHA BU3HAYUTH CTYMiHB 3a0€3MeYeHOCTI
POCTIMHN OCHOBHUMH MiHEpAIbHUMH €JIEMEHTaMu?

2. Ipu gedinuTi KPeMHIIO POCIMHY MIICHULII CTPaKAAIOTH BiJl ypa-
’KEHHs TPUOKOBUMHU XBOPOOAMH 1 4acTo TWHYTh. UM CBITUMTH 1Ie MPO
Te, [0 KPEMHIl OJIH 3 OCHOBHUX €JICMEHTIB KHBJICHHS MIICHUIII?
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3. OnHa 3 03HaK HECTadi a30Ty — MOKOBTIHHS y TEPILy Yepry, cTa-
PHUX JIMCTKOBHUX IUIACTHHOK. [ledilmT 3a1i3a 3yMOBIIOE MiKHIKO-
BUH XJIOPO3 Yy MOJIOAMX JHCTKIB. Yomy HecTaua a3oTy i 3amiza mo-
3HAYAE€THCS HAa GOPMYBaHHI TKAHUH Pi3HOTO BiKy?

4. 3a AKMMU TpaBWJIAMH 30iHCHIOIOTH IiPKUBJICHHS POCIHH Mi-
KpoelieMeHTaMu?

Pobora 77. BUBHAYEHHS HITPATIB Y POCJIMHAX 1
CYBCTPATAX ’KUBJIEHHA METOJ10OM
I'PAHBAJIB-JISIKY

KopeHi pocnuH NOMMHHAIOTE HITPATH 3 IPYHTY. A30T HITpaTiB Bil-
HOBJIIOETHCS Y POCIIMHI A0 amiaKy uepe3 psij eTaliB, KOKHUH 3 KX
PETYMIOEThCS BIAMOBIAHUME  (EPMEHTAMH — HIimpampeoyKkmasoio,
HIMpumMpeoykmasoiw, 2inoOHImpumpeoyKkmazon, 2iopoxkcunaminpe-
O0yKma3010. AMiak 3B’ 13y €ThCSI KETOKHCIOTaMU (0-Kemoznymaposoro,
WasnesooymosoI0 1 nipoeuUHOSPAOHOI0) 1 YTBOPIOIOTHCS MEPBUHHI
aAMIHOKHCIIOTH — 21ymamiHosa, acnapacinosa, aianin. BHacmimok
nepeamMiHyBaHHs 3 IEPBUHHUX aMiHOKUCIIOT YTBOPIOIOTHCS iHILI aMi-
HokucaoTh. Lli 6ioximiuHi npouecu BigOyBalOThCs y KIITHHAX KOpe-
HiB, IPOTE YACTHHA HITPaTiB MPOXOAUTH KPi3b NapeHXiMy B CYIWHH
KCHJIEMH KOpeHs1 0e3 3MiH 1 TpaHCTIOPTYIOThCS 3 BUCXiTHUM TOKOM JI0
JMCTKOBUX IJIACTUHOK. TaM BiIOyBa€eThbCs pomoximiune 6i0HOGeHH s
ix 10 amiaky. Y pa3i HEIOCTaTHHOTO OCBITIICHHS, HAUIUIIKY a30THUX
JNOOpUB y IPYHTI Ta IHIIMX NPUYHH HITPATH HAKOMHUYYIOTHCA B POC-
JWHAX y 3HAYHUX KUIBKOCTSAX (JIMCTKOBHH calaT y TEIUIMLSX MOXKE
Habuparu 10 10000 mr Ha 1 xr cupoi macu i Oinbie). Lle mae Hera-
TUBHMI BIUIMB Ha TBAPHHU 1 JIIOZIEH, Y pa3i BUKOPUCTAHHS TaKHX POC-
J¥H B TKy. TaKMM YMHOM, BU3HAYaTH BMICT HITpaTiB HEOOXiAHO LIS
SIKICHOT OLIIHKM pociuHHOI npoxykii. Kpim Toro, MokHa MatH ysBy
PO aKTUBHICTh ()EPMEHTATHBHUX MPOLECIB Y KOPEHEBIH cucTeMi, Hi-
TpaTpeAyKTa3Hy aKTUBHICTb KIITHH Me30(illy JIUCTKIB TOILIO.

Busnauenns HitpariB MetonoM [panBanb-JIsbKy IpyHTYeThCS Ha
TOMY, II0 PO3YUH HIiTpaTy 3a Aii aucynbpodeHoaoBoi KHUCIOTH Ha-
OyBae ’KOBTOT0 3a0apBieHHs. MeTo MOXKHa BUKOPHCTOBYBATH TaKOX
JUIs1 BU3HAYEHHS BMICTY HITPAaTiB y cyOCTparax KUBJICHHSI.

Merta po6orn. BuzHaunTy KiIbKIiCTh HITpPaTiB y OpraHax pi3sHHX
pOCIIUH.
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Marepianu, peakTuBH, 001agHaHHsA. KapToms, kamycTa, MOpK-
Ba, Oeronis Touo; cranaaptauit posunn KNO,, mucynbspodenonosa
kucnora, H,SO, (xoHu.), 14%-i po3unH amiaky; Koabu MiCTKIiCTIO
50 (25) M, cTynku, XiMi4HI CKJISIHKH, TIOPIICJISTHOBI Yalllky, BOJISHA
Oans1, maneposi GinbTpH, KojoHKa 3 KaTioHiToM KY-1, ®EK.

[IpuroryBaHHs peakTUBIB:

* ducynvpogernonosa kucroma: 3 T YACTOTO KPUCTATIYHOTO (e-
Hojy 3Mmimaru 3 37 1 (20,1 M) KOHIEHTPOBaHOI CipyaHOI KHCIIOTH
(mutoma Bara 1,84). KonOy 3 cymimmto 3akpuTu mMpoOKoro 31 CKIIs-
HOIO TPyOKOI0, TOCTABUTH Ha 6 TOA Ha BOJSHY OaHIO 3a TEMIEpaTypH
100 °C;

* cmanoapmuuil posyur KNO, (B 1 Mt po3uuny mictuthes 0,01
mr NO; ): B 1 1 kon6i pozunnuty 0,1631 r cyxoro XiMiuHO YHCTOrO
KNO3 y IUCTHIILOBAHIH BOJi, IOBECTH BOJIOIO IO MIiTKH.

Xix podoru.

1. HaBaxky 1 r (cBixoro) a6o 0,2 T (cyXoro) pocIMHHOTO Marepi-
aJry po3TepTH B CTYILI A0 TOMOT€HHOTO CTaHy.

2. OTpuMaHy Macy KiIbKiCHO MEPEHECTH B MipHY KOJIOy MicTKic-
TI0 50 (25) M7 1 moBecTH BOmOKO 10 MITKU. [HKyOyBaTH BIIPOIOBK
15 xB.

3. CycrieHsito nepenuTH Y XiMiuHy CKIISTHKY, 1OJaTH AB1 KparInHA
KOHLIEHTPOBAHO1 CipuaHOi KUCJIOTH 1 HarpiBaTu 5+7 XB. Ha KUTUIAYIH
BOIAHIN OaHi.

4. 3a 15 xB. BUTSDKKY BiI(iIBTpyBaTH Kpi3b ManepoBUid QibTp.
®DinpTpaT NpOMyCTUTH KPi3b KOJIOHKY 3 KaTioHiToM KY-1 B H*-dop-
Mi.

5. 3a nonoMororo paHille HaBeACHUX 1IHCTPYKLIH 3 BUTSHKKH BU-
JaTUTH OPTaHiuHi CIIONYKH, sIKi MOXKYTh 3aBayKaTd BH3HAYEHHIO Hi-
TpariB.

Hpumimra. inempam Kpize KOTOHKY 3 KAMIOHIMOM NPOXOOUMb
3i weuOKicmio oona kpannuua 3a 1 c. Axwo ¢pinempam 3anuwaemoca
3abapenenuii, npoyedypy nosmopiorwoms. HAkwo uac obmedcenuil, a
0coOnUBa MOYHICMb He NOMPIOHA, 015 NOOANBULO20 AHANIZY GUKOPUC-
mogyiomu Qinbmpam 3 600HO20 20MO2EHAmY.

6. 10 M1 1OCTiAKYBaHOTO PO3UMHY BHIIAPUTH Ha BOIsHIN OaHi y
MOPIEIISTHOBIN YaIllIli, OXOJIOIUTH.

7. Y mopuensHoOBi Yalku goaata 1 M nucyabpodeHonoBoi Kuc-
JIOTH, PETENILHO 3MUBAIOYH 32 JOIIOMOTOIO CKIISTHOT MaIU4YKH BCE AHO
Yalky, i iHKyOyBaTH BIponosx 10 xB.
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8. Honaru 10 M BoaH, a MOTIM 13 OFOPETKH IOJATH PO3UHH aMiaKy
JI0 BAHUKHEHHSI CTIIKOrO 3e1eH0-)KOBTOTr0 3a0apBiIeHHS.

9. Po3urHM 3 4amok KUTBKICHO HEPEeHECTH Y MipHi KOJIOH MiCT-
kictro 50+100 M1, JOBECTH AUCTHIHOBAHOKI BOMOIO IO MITKH, BHU-
3HAUUTH ONTHYHY TycTUHY 3a gomnomoror ®EK (ToBmmHY KioBeTH
BHOMPAIOTH 3aJIEKHO BiJl IHTEHCHMBHOCTI 3a0apBIICHHS).

10. Ins noOGynoBu KaniOpyBadbHOI KpUBOI 31 CTAaHAAPTHOTO PO3-
YUHY BUTOTOBUTH CEPil0 PO3UYMHIB MEHIIMX KoHUeHTpauii: 1000,
500, 250, 1251 10 Mr NO, /.

11. TTo 10 Mt CBIKOBMIOTOBJIEHUX CTaHAApTHUX po3unHie KNO,
HAJIUTH Y TIOPUEIITHOBI YalllKi, BUIAPUTH. AHaJIi3 IPOBOIUTH 3a pa-
Hillle HAaBEEHOO MOCIiI0BHICTIO.

12. IloOynyBatu kaniOpyBainbHHN Tpadik, 3a JAOMOMOTOI SKOTO
BHU3HAYUTH BMICT HITpariB y mpolax.

KoHTpoabHi 3anuTaHHA Ta 3aBIaHHA

1. Ik 30BHiIIHI Ta BHYTpilIHI (aKTOpU BILUIMBAIOTH HA BMICT Hi-
TpaTiB y pi3HUX OpraHax pociuH?

2. e i six HiTpaTHa QopMa a30Ty Yy POCIHHI NEPETBOPIOETHCS HA
aMOHiiHy?

3. Yu BrmBae poboTa MpOMHUCIOBUX MiANPHUEMCTB Ha KOHLIEHTpa-
Lil0 HITpaT-HOHIB y pOCTHHI?

4. YU MOXKYTh HITpaTu MPOSIBISTH TOKCUYHY Jil0 Ha PIiCT, pO3BU-
TOK 1 IPOAYKTHBHICTh POCTIHH?

5. J171s 4Ooro KOHTPOJIOIOTH BMICT HITPATIB 1 HITPHUTIB Y POCIUHHIN
6iomaci, Boai, MOJIOLi?

PoGota 78. CIIPOLIIEHUA METO/I BU3SHAYEHHSI
HITPATIB Y POCJIMHAX

OnHuM i3 METOIIB BU3HAYCHHS HITPATiB € BUKOPUCTAHHS peaKiil
HiTpaT-HoHY 3 AudeHiTaMiHOM, il Yac sIKOI PO3BUBAETHCSI CHHE 3a-
OapBiICHHS. 32 IHTCHCUBHICTIO MIOCUHIHHS POOJIATH BUCHOBOK IOJIO
KUTBKOCTI HITpaTiB y 00’ €KTi JOCHTIPKEHHS.

Meta po6oTu. BukopuctoByroun HamiBKiIbKICHUM IIBUIKUI Me-
TOA, MIPOBECTU MOPIBHSUIbHE BH3HAUEHHS BMICTY HITpaTiB y pPi3HUX
pOCIIUH.
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Marepiaju, peakTusu, odaaananns. Kaproms, xamycra, Oypsk
CTONIOBUH, MOpKBa Tommo; 1 %-ii po3unH audeHinaMiHy B KOHLEH-
TPOBaHIH CcipuaHiil KUCIOTI, KOHTPOJIBHUHK po3umH HiTpaTiB (1,631 r
xiMiuHO ymcToro cyxoro KNO, po34nHsOTE y BOJi Ta JOBOISATE JI0
1 11); pyuHHii Ipec AJ1s BUYABIIOBaHHS COKY 3 pOCIUH, damku llerpi,
MIIETKH, CKaIbIIEI.

Xix podoru.

1. 3 KOHTPOIBHOTO PO3YHMHY HITPATIB BUTOTOBUTH CTaHAAPTHI PO3-
yiHH KoHIeHTpauiero: 1000, 500, 250, 125, 10 mr/m.

2. Yamky Iletpi nocraButy Ha Oinuii mamip, Ha AHO YallKH Ha-
HECTH TO KpaIUlMHI CTaHJApTHHUX PO3YMHIB Pi3HOi KOHIEHTpAaLii,
a TaKoXX KpaIUTMHY COKY IOCIi[KYBaHOI POCIMHH, BHYABIIOOUYHN ii
PYYHHM TIPECOM.

IHpumimxka. 3amicme KpanauHu coKy MONCHA UKOPUCMAMU 20MO-
2EHHY MACy, OMPUMANY 3 POCTUHHOT NPOOU 6 00 €Mi Kpanaunu.

3. Jlo cTaHIapTHUX PO3YHHIB i KIIITHHHOTO COKY JIONATH IO OTHIHN
KparuinHi Au(eH1TaMiHOBOTO PEaKTUBY.

Ipumimxa. llosga cunvoco 3a6apénenus cgiouums npo HAsIGHICMY
Himpamig. Bnpoooeoc 1+2 xe6. 3a0apenentss 3SMIHIOEMbCS, MOMY OYi-
HIo8amu 11020 mpeba 8iopasy, NOPIGHIOIOYY 31 CIMAHOAPMHUMU PO3-
YUHAMU.

11i0 uac suxonarnns yiei pobomu OOYiNbHO sUSHAMU MAKI NU-
MAaHHA: AK 6NAUBAE OCBIMJIEHHS HA 6MICMm HImpamieé y pI3HUX
Op2aHax pociaum; 8 AKUX OP2aHax POCAUHU NEPemEopIoOIombCs Hi-
mpamu; sIK 6I0OHOGII0I0MbCS HIMmpamu 8 31aKosux i 60608ux poc-
JUHAX.

4. Pe3ynbratu JOCHINIB OLIHWTH 3a MIKAJOK CTAaHIAPTHHUX PO3-
YHHIB HITpaTiB i 3anucary y Tadmuiro 5.15.

Tabnuya 5.15. BusnaueHnnsi BMicTy HiTpartiB
y pocauHax

Bwmict HiTpariB (cepenHe 3 TphOX
®asza MOBTOPHOCTEN), MI/II
OHTOTEHE3Y

O0’ext | YmoBH
JIOCIIA- | BUPOIILY-
JKEHHs | BaHHA

y TUCTKY|y cTeOli |y KopeHi| cymapHuit
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KOHTpOJ’lei 3alIMTAaHHA Ta 3aBJaHHSA

1. SIk HOSICHUTH 3MEHIIICHHS BMICTY HITPATIB Y POCIIWHI, 110 Mepe-
OyBae Ha CBITI?

2. SIxi epMeHTHI CHCTEMH BIANOBIIAOTH 3a BiJHOBJICHHS HiTpa-
TiB?

3. YoMy HITPUTH HE HAKOIMYYIOTHCS B TKAHWHAX POCIUH?

4. Yu MoXKHa ofiep KaTH a30TOBI J0OpHBa 3 MOBITPs i YOMY X Tak
He JI00yBarOTh y MPOMHUCIIOBUX MacIiTabax?

5. Sxi popMu a30Ty IOCTYIHI JUIS POCIHH?

Po6ora 79. BUBHAUEHHS IIOIVIMHAHHSA POCJIMHAMMU
HITPATIB I AMOHIIO

VYV pociuH a30T BXOAUTH A0 CKJIaay OUIKIB, HYKJICTHOBUX KHC-
JIOT, TOPMOHIB POCTy, 0aratbox BiTaMiHiB, XJIOPO(DUTYy Ta IHIIUX
JKATTEBO BaXKJIMBHUX OpraHivyHUX crnojyk. Jledimur a3ory y poc-
JIUH rajJbMY€ PiCT, yTBOPEHHS O1YHHUX MAroHiB, MOCIA0IIOE CUHTE3
XJ0po(UTIB, TIPH [IOMY HMXKHI JIMCTKA POCJIMH HAOYBarOTh YKOB-
TOT0, IOMapaH4YeBOro ad0 YEPBOHOIO 3a0apBIICHHS, 3’ SBIISIOTHCS
HEKPO3H.

3 IpyHTY POCJIMHU TOTJIMHAIOTH SIK aMOHIHHY NH 4+ , TaK 1 HITpaT-
Hy NO, ¢opmy asory. V rpynri foun NO, pyXJEHBi i ToMy yer-
KO BUMHBAIOTHCSI IPYHTOBMMH Bofamu. Monu NH, MEHII pyXJuBi,
n00pe ancopOyOThCs IPYHTOBUMH KOJIOiaMH, TOMY KOHIICHTPALIis
NH 4+ 3Ha4HO Buma Hix NO, .

[Iporec 3acBoeHHs Tiel a0 iHIIOT (hopMH 3aJISKUTH BiJl Oararbox
(akropiB. Y pe3ysabsraTi BUOIPKOBOTO MONIMHAHHS POCIMHAMU HOHIB
3 po3unHy BinOyBaeThcs 3MiHa pH ocrannboro. HepiBHOMipHE TO-
[JIMHAHHS aHIOHIB 1 KaTiOHIB 13 MiHEpaJIbHHUX COJIeH 3yMOBIIIOE (i3i0-
JIOT1YHY KHUCIIOTHICTB a0 JIy>KHICTB COJI.

Comi, 3 po3uuHY SIKUX KOPEHEBA CHCTEMa MOIIMHAE aHIOHHU, € @i-
310710214HO TYHCHUMU, SKIIO TOTIMHAKOTHCS KATIOHU — i3ion02iuHo
KUCTUMU.

[Iponiec mormuHaHHS pOCIMHAMHU aMOHiiHOT 1 HiTpartHOi Qopm
a30Ty BHSBJISIIOTH 32 3MiHOKO KOHIIEHTpAIil iX y JKHBUJIBHOMY pO3-
yuHi. [l IbOTO TOTYIOTh PO3UYMHH TIEBHOTO CKIIA/1y, METOAOM BOAHOT
KyJABTYPH BHUPOIIYIOTh HA HUX POCIHMHH, @ IOTIM BU3HAYAIOTh KOH-
LEHTPAIIil0 aMOHIIO 1 HITpaTiB.
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Meta po6oru. BuBuntu BB pH XKUBHIBHOTO pO3YMHY HA iH-
TEHCHUBHICTb MTOTJIMHAHHS HITPATHOI 1 aMOHINHHOI ()OpM a30Ty pociu-
HaMH.

Marepiajiu, peakTuBHu, 00JagHaHHs. PocnuHu, BUpOLIEHI y
BOJIHUX KyJbTypax; cranaaptauii posuun KNO,, Bunosminene ce-
penosue Kuona (8 r/n: Ca(NO,), - 0,100; KH,PO, - 0,025; MgSO,
—0,012; NH,NO, - 0,010; KCI - 0,017), ¢penonsar narpiro C.H,ONa,
¢docdarna 6ydepna cymim (pH 12), 0,05 %-i po3uuH HiTponpycuLy
narpito Na [Fe(CN),NO]-2H,O (roryrors mepes BUKOPUCTaHHAM 3
1 %-ro po3umHy), XJOpPHYBAaTHCTOKUCIUN Harpii (4 % 3a xjopom),
mucynbhodeHonoBa Kuciora, 14 %-i po34nH amiaky; CKISTHKH MiCT-
kictio 200+300 My, yopHuii i Ginuii mamnip, NOPLUESHOB] YallIKH, ITi-
netku, oropetku, GEK.

[IpuroryBaHHs peakTUBiB:

* cmanoapmuuii posyur KNO, (B 1 Mt po3uuny mictutses 0,01
mr NO, ): B 1 1 kon6i po3unnutu 0,1631 1 cyxoro xiMiuHO 4HuCTOrO
KNO, B NHMCTUILOBAHIA BOM1, JOBECTH BOAOKO 10 MITKH;

* Jucynvbogenonosa xucioma: 3 T YACTOTO KPUCTAIIYHOTO (e-
Homy 3mimaru 3 37 r (20,1 MII) KOHIIEHTPOBAHOI CipYaHOT KUCIOTH
(mutoma Bara 1,84). KonOy 3 cymimmio 3akpuTy nNpoOKoIo 31 CKIIs-
HOIO TpyOKOI0, TOCTABUTH Ha 6 TOA Ha BOJSHY OaHIO 3a TEMIIEpaTypH
100 °C;

* po3uun amiaxy: 28 %-i po3urH amiaky 3 nmuTomMoro Baroro 0,9
PO3BOIATH JUCTUIILOBAHOIO BOJOIO A0 14 %-1 KoHUeHTpauii.

Xix poboru.

BuzHavyeHHsI MOVIMHAHHSA POCINHAMM HiTpaTiB.

1.V cknsHKM HanuTi neBHuii 06’em posunny KNO, (8 1 Mt po3uu-
Hy mMictuthest 0,01 Mr NO, ). Binmitutu piBeHs, 110 SIKOTO HAJIUTO PO3-
yiH. CKISIHKY OOTOPHYTH CIIOYATKy YOPHHUM, ITOTIM O1JIMM ManepoM.

2.Y po3uuH HITpaTy Kalilo 3aHYpUTH KOPEHEBI CUCTEMHU POCIIHH 1
3aJIMIIUTU Ha 2+3 rof 3a KIMHATHO1 TeMIeparypH.

3. Uepes 2+3 rox BUMHATH POCIMHH 3 KUBHIBHOTO PO3YHHY, Pi-
IUHY B OaHKax JI0OBECTH A0 MOIEPEAHBOro 00’ €My, TOIMBAIOYU AMC-
TUJIBOBAaHY BOLY /0 3a3/aJerilp 3p00ieHoi TO3HAYKH.

Hpumimxa. [oruearouu 600y, OOHOYACHO 3MUBAIOMb 3ATUUIKU
PO3YUHY 3 KOpeHeBoi cucmemu pOCIutU ) CKIIAHKY .

4. Buznauntu konuenrpanio NO, meronom ['pausans-JIsky (ko-
JIOPUMETPYBaHHS 3 JUCYIb(POPEHOTOBOIO KHCIOTOIO).
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* Y 1Bi mopuessHoBi Yaniku Hanuty 1o 10 mit pozunny KNO, (y
Mepury CTaHAapTHOTO — JI0 IMOYaTKy eKCIIEPUMEHTY, a B APYTY AOCITi-
JDKYBaHOTO — TICTISl €KCHO3HUIIIT 3 pOCTMHAMM).

* Po34rHYM IOBHICTIO BUTIAPUTH HA BOJISIHIN OaHi i OXOJIOAUTH.

* V TopLensHOBI Yamku HajauTU 1o 1 mi aucynspodeHonoBoi
KHCJIOTH, PETEJIbHO 3MHUBAIOUH 32 JIOMIOMOTOIO CKIISTHOT MaJIMYKH BCE
JIHO YallIKH, 1 3aJAIIUTH Ha 10 XB.

* Jlomutu o 15 M1 AMCTHILOBAHOT BOAM, a MOTIM 3 OIOPETKH J0-
JaT¥ PO3YMH aMiaky /10 BUHUKHEHHS CTIMKOTO 3eJeHO-KOBTOTO 3a-
OapBIICHHS.

* Po3unHM 3 YalIoK KibKICHO MEPEHECTH Y MipHi KOJIOH MiCTKic-
TI0 100 MJI, TOBECTH AWUCTHILOBAHOIO BOAOIO IO MITKH, BU3HAYUTH
ONTHUYHY TycTHHY 3a gonomoror ®EK (ToBmuHy KioBeTH BHOHpa-
IOTh 3aJIC)KHO BiJl iIHTEHCUBHOCTI 3a0apBIICHHS).

5. IopiBHsATH OYATKOBY Ta KiHIEBY KOHUEHTpauii NO, 'y CKIsH-
Kax.

BusnauyeHHs1 NOTJIMHHAHHS POCIUHAMM AMOHIIO.

1. ¥V 1Bi ckistHkY HaiuTH 110 50 MJ1 BUIO3MiHEHOTo po3unHy KHoma.

2. PociinHy IpOMUTH TUCTUIIHOBAHOIO BOZOIO, KOPEHi IPOCYLIUTH
(GiNbTpyBaJbHUM MANepoM 1 3aHYPUTH Y JKUBWIBHHHA PO3YMH, 1100
HACIHMHU 3aJIUILUIINCS 3BEPXY.

3. CKIISTHKH 3 pOCIMHAMY 3BaXKHTH 1 IIOCTaBUTHU HA CBITIO Ha 30 XB.

4. TToBTOpHO 3Ba)KUTH CKJISIHKUA. Macy CKJITHOK JJOBECTH 1O IO-
YaTKOBO{, TOJMBAIOYH AUCTHILOBAHY BOY.

5. Pocnuuu BUHHATH 3 pO34MHY 1 BUMIPSATH 00’ €M IXHBOI KOpeHe-
BOi cuctemu (pobora 72).

6. Buznauntu xoHneHrpario NH 4+ MeTonoM J[F000IINHCEKOrO.

* ¥V 1Bi MipHi KOJIOH MICTKICTIO 25 MIJI HAJIUTH TaKy KiJIbKiCTb pO3-
YHHY )KUBJIEHHS (Y NepILy CTaHAapTHOTO, 0 MOYAaTKy eKCIIEPUMEHTY,
a B IpyTy — JOCIIJKYBaHOTO, MIiCJIs KCHO3ULIT 3 pOCIMHAMU), 1100
mig 9ac AOBeIeHHS A0 00’eMy 25 MIJI KOHLEHTpaLisl a30Ty B HbOMY
oyna 0,02+0,40 Mkr/mi1.

* ¥V koxHy K00y nocininosHo nonaru: gpenonsr narpivo C.H,ONa
— 2,5 M, pocdarny Oydpepny cymim (pH 12) — 2,5 ma, 0,05 %-it pos-
uuH HiTponpycuy Harpito Na,[Fe(CN),NO]-2H,0 — 0,5 mi, xs10pHO-
BaTUCTOKUCIUN Hatpiit (4 % 3a xsopom) — 0,5 mir.

Hpumimxa. ¥V pa3zi 3aemo0ii’ amoHniio, genony ma xnopuysamuc-
MOKUCTI020 HAMPIIO YMEOPIOIOMbCA NOXIOHT iHOOQeHOY, 3a6apéeHi
6 cuniil Konip. Inmencusnicmo 3a6apenenns 36epicacmovcs Kilbka 2o-
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OuH. K kamanizamop peaxyiii 6UKOPUCIMOBYIOMb HIMPONPYCUO Ha-
mpiro.

* Bumict ko0 mepemimnaru, qoBecTd 00’€M PO3YMHY BOIOKO JIO
PHCKH, 3IUIINTH Yy TeMpsiBi Ha 30 XB.

* BuzHauuTH onTHYHY TYCTHHY po3uuHiB 3a momomoroo ®EK
(CBITIOQINBTP YEPBOHUIA, TOBIIUHY KIOBETH BUOHPAIOTH 3aJIEKHO Bij
IHTEHCUBHOCTI 3a0apBICHHS).

7. O04YMCIUTH BMICT aMOHIMHOTO a30Ty, 110 3aJIMIIMBCS y CKIISH-
Kax IICJIs eKCIO3ULil POCIMH Ta MOIIMHYTOTO KOPEHEBOIO CHUCTe-
MOIO.

IIpumimka. Y paszi nompebu pobomy mModxicHa yCKAaOHUmMu, 2omy-
104U JICUBUNbHI POZYUHU 3 PISHUM 3HaueHHAM pH, abo eumpumyrouu
pocaunu 3a pizHoi memnepamypu. Mooicha euguamu makodic 6Naus
iHwux gpaxkmopis.

KoHTpoabHi 3annTaHHsA Ta 3aBIaHHA

1. V sxiit popmi a30T MOMIMHAETHCS POCIUHOIO 3 IPYHTY?

2. Slxa 3 hopM a30Ty € OB PYXIUBOIO 1 JOCTYHIIIO AJIS poc-
JuH?

3. o Taxe ¢izionoriuno kucimi Ta (i3ionorivyHo Jy>kHi comi?

4. SIkuM YMHOM HOHU BOJAHIO BIUIMBAIOTH HA MOTJIMHAHHS TIOKUB-
HUX €JIEMECHTIB KOPEHEBOIO CHCTEMOIO?

Podora 80. BUBHAYEHHS HITPATHOI'O
TA AMOHINHOI'O A30TY B POCJIMHAX
HNOTEHIIOMETPUYHUM METOJ10OM

Mertoz IpyHTY€ThCSI HA BUMIipIOBaHHI aKTMBHOCTI HOHIB OH-ce-
JISKTUBHUMH €JICKTPOJIaMH B TIPOOi, 110 cycrieH30BaHa B 1 %-My po3-
YHHI aJIOMOKaIi€Boro ramyHy. CriBBiHOIIEHHS TPOOH 1 alllOMOKa-
mieBoro ranyny 1 : 4 mis cBiXOro pocianHHoro marepiany Ta 1 : 100
JUISL CyXOTO POCIMHHOTO MaTepiany.

Meta po6oTu. BusHaunTi BMICT HITPaTHOTO Ta aMOHIHHOTO a30-
Ty y POCIMHHOMY MaTepiaii HOTCHLIOMETPUYHUM METOIIOM.

Marepiaiu, peakTuBu, odaagnanns. Cixuii abo cyxwuii poc-
nuHHUE Matepian; 1 %-# po3uMH amoMOKali€BOrO TajyHy, CTaH-
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naprHi posunnu KNO,, NH,CI; pH-metp (pH-121 a6o EB-74), mem6-
panHi enekrponu EM-NH,-01, EM-NO,-01, nonomixHuii e1ekTpon 3
JITi€BO-alIETATHUM KITIOUEM.

[IpuroryBaHHs peakTuBiB.

* 1%-i1 po3uun anromoxanicgoeo eanyy: 10 T alOMOKaIIi€BOTO Ta-
JyHY PO3UMHSIOTH Y AUCTHILOBAHIHM BOJ1 1 JOBOAATE 00’€M 10 1 1.

1 %-i1 po3urH ranyHy roTyoTb y JOCTaTHIH KiJIbKOCTi, 60 BiH MO-
TPiOHMH 5K JJ151 eKCTPAryBaHHs, TaK 1 I BUTOTOBJIEHHS CTaHAAPTHHX
PO34MHIB. SKIIO ragyH roTyrTh 3aHOBO, TO 3aHOBO TOTYIOTh 1 CTaH-
JapTHi pO3YHMHH, & TAKOX OyIyIOTh HOBHH KalliOpyBaibHUH rpadik.

» Cmanoapmui pozyunu Himpamy kaniro: 10,11 T HiTpary Kamito
(mepekpucTanizoBaHOro, BUCYIICHOTo 3a Temreparypu 105 °C) pos-
YUHAIOTH B 1 %-My pO34MHi aJIOMOKaJIi€BOTO raJlyHy B MipHil Kon0i
Ha 1 J1, ToBOASTH 00’ €M 710 MITKH 1 071epkyr0Th 0,1 M po3uuH. 3 1160-
ro po3uuHy nociigoBHUM 10-kpatHUM po3BeaeHHsIM 1 %-M po3uu-
HOM TajlyHy TOTYIOTh cTanaapTHi po3unnu KNO, 3 KoHUEHTpalier
0,01 M; 0,001 M; 0,0001 M, siKi BUKOPUCTOBYIOTB JJIsl KaJIiOpyBaHHS
npuiagy (tabm. 5.17).

st BUTOTOBIICHHS CTaHAAPTHUX PO3YHUHIB, MOTPIOHUX AJS BU-
3HauUEHHA HIiTpaTiB, TOTYIOTh BUXigHUI 0,1 H. pO3uuH, AKUH MOKHA
30epiraTy BIPOJOBXK MiCSIIS.

* Cmanoapmui po3duuHu X10pudy aMoHiio: TOTYIOTh iX TaK camo,
SIK 1 CTAaHJAPTHI PO3UMHH HITpaTy Kajito (Tabm. 5.16).

CranaapTHI pO3YMHU aMOHIMHMX COJICH JOBro He 30epiraroTh, iX
TOTYIOTB JIMIIC Y ACHb MPOBEACHHS aHAII3Y.

Xix poborn.

Bu3sHaueHHs1 a30THCTHX CHOJYK Y CYXOMY POCAMHHOMY MaTe-
piaJi.

1. Cyxuif pocaMHHUI MaTepiad MOoApiOHUTH A0 PO3MIpy YacTOK
1 MMm.

2. 13 cepennboi mpoOu B3sATH HaBaxKy 0,5 ' i MOMiCTHTH ii B KONOY
MicTkicTio 100+200 mur.

3. Homatu 50 ma 1 %-ro po34uHYy ajllOMOKANi€BOrO TajyHyY, 3a-
KPHUTH KOPKOM 1 cycrieH3yBar Ha kadaiii 30 XB.

4. B orpuMaHiii cycreH3ii BU3HAYUTH BMICT aMOHIMHOTO Ta Hi-
TPaTHOTO a30TYy.

BusHavyeHHs1 a30THCTHX CHOJIYK Y CBi’KOMY POCJIMHHOMY Ma-
TepiaJi.
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1. CBiKHMI1 pOCTMHHUE MaTepian MoApiOHUTH HOXKHUISIMH 1 Bigi-
Oparu cepeHIo pooy.

2. HaBaxky POCTUHHOTO Mmarepiainy (12,5 r) posTepTH y CTYIILI 10
TOMOTEHHOTO CTaHy i HepeHecT B kojly mictkicTio 100+200 M.

3. Honaru 50 mit 1 %-ro po3uuHy aIlOMOKATi€BOTO TAIyHY.

4. IIpoOy BuTpuMaTH Ha kadanui 30 xB.

5.Y cycneHsii BU3HAYUTH BMICT aMOHIHOTO Ta HITPaTHOTO a30TY.

BuzHavyeHHs1 BMiCTY aMOHI{HOTO Ta HITPaTHOTO a30TY.

AKTHBHICTh MOHIB aMOHII0 BU3HAYUTH 3a JIOTIOMOTOI0 MeMOpaH-
Horo enexrpoga EM-NH,-01, sxuil celeKTMBHUI 3a HasSBHOCTI Ha-
Tpito, ajne MaJoCeIeKTUBHUI B IPUCYTHOCTI KaJifo.

1. IlpuroTyBaru cTaHIApTHI PO3YMHH B MipHHUX KOJIOaX MiCTKICTIO
100 M7 3 BUX1AHUX PO3YHMHIB XJIOPUAY aMOHiI0 KOHLeHTpauiero 0,1 H.
10,01 u. (Tabn. 5.16).

2. CKJacTy eNeKTPOXiMIUYHHIA JaHIIOT JOMOMDKHOTO eJEeKTpoa 3
JITIEBO-AIIETaTHUM KiltoueM 1 enekrpoga EM-NH RUE

3. Bumipsatu EPC cranpapTHux po3umHiB i moOyAyBaTu aBa Ka-
nmiopyBasibHi rpadiku — A PO3YMHIB 13 BUXITHOIO KOHIECHTPALIEIO
0,1 1.10,01 B

4. 3aHypI/ITI/I CICKTPO/IH B CYCIEH3110, OTPUMaHY 3 JOCIiTHOTO Ma-
Tepiaiy, i uepes 5 xB. BI/IMlpﬂTI/I EPC.

5. Busnauutu BMicT HiTpariB (Tabn. 5.17) 3a AOMOMOTOKO €leK-
tpona EC-NO,-01.

IHpumimka. YV cxnanyi npunady 3HaxoOumvcs mpu erekmpoou
— 08a IHOUKAMOPHUX | 00uH donomidxchull. [HOuKamopui erekmpoou
BMUKAIOMb NOYEP208O.

Tabnuys 5.16. BUroToBjieHHs1 CTAHAAPTHUX PO3YMHIB A
BH3HAYEHHS BMICTy HHOHIB aMOHiI0

Howmep xonbu

KOH]_ICHTpaL[l?[ PO3YHNHIB 1 2 3 4 5 6 7 8 9

Xnopun amowiro 0,01 1., M| 1 | 3 5 0| -=-1-1-1- -

Xnopun amoniro 0,1 v, M| — | — | — | = | 3 [ 5]10] 30| 50
AxTtHBHICTS HoHiB amoniro |0,1]0,3 (0,48 (0,95(2,8514,7(8,9 (27,1142,8

Konuentpauis fionis 10 1103105 | 1,03.0[5.0[10,0[30,0/50.0
aMOHII0, MI-€KB/1I
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Tabnuys 5.17. BUroToBjieHHs1 CTAHAAPTHUX PO3YMHIB A1
BH3HAYEHHS BMICTy HITPaTHOIO a30Ty

KonmenTparis Howmep konou
PO3YHHIB 1 2 13[4 (5]167]18]9]10] 11

0,001 H. po3unH
HiTpaTy Kamito Ha 1 %-| 5 g [10(30|-|-|-|-|—-1-1| -
1 PO34YMH rajayHy, Mil
0,01 1. po3unH HiTpaTy

Kauito Ha 1%-ii - | = |-1—-15|81]10{30]|50]|80]|100
PO3YMH TajyHy, MJI

Komuentpauis nitpar- |, sl 0810.1( 0.3 [0,5]0.8(1.0(3.0(5.0[8.0{ 10,0
HOHIB, MT-€KB/JT

Hpumimxa. [{na nobyoosu xaniopysanvrux epaghikie, MoxicHa 6u-
Kopucmogyeamu i iHuti KOHYeHmpayii xnopuody amouiro ma Himpamy
Kaniro.

6. BMicT amoHit0 Ta HITpaTiB po3paxyBaru 3a GOpMYIIOIO:
X=C(100B + bP)/ (100 H — bP),

ne X — KUTBKICTh PO3YHHY, MT-eKB/IT; C — KOHIIEHTpAIlisl HoHa, MT-eKB/
1; B — 00’eM excTpareHTa, Mit; b — BOJIOTiCTh IpoOH, T /T CyXOi pedo-
BHUHU; P — HaBaXKa, I.

KoHTpoJIbHi 3an1MTAaHHS Ta 3aBIaHHS

1. Slkumu MeTomaMu MOKHA BH3HAYaTH aMOHIWHUHN Ta HITpaTHUN
a30T y pociuHax?

2. 17 90T0 BU3HAYAIOTh KiJBKICTh CITONYK MiHEPAIIbHOTO a30Ty B
pociuHHi# Oiomaci?

3. YoMy micnsi TpO30BOTO JOIIY KUTBKICTh OKMCHEHHX a30THHX
CHOJYK y TPYHTI Ta B TKAHUHAX POCIHH 301TBITY€THCS?

4. Yn MOKHA TIDKUBITIOBATH POCIIMHU CIIONyKaMH a30Ty 3a JIOTI0-
MOTOIO JIITaKiB?

5. Ha3BiTh mo3uTHBHI ¥ HeraTWBHI HACTIAKH OOpPOOKM TIOCIBIB
A30THUMU TOOpPUBAML.
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PoGora 81. BUSHAYEHHS HITPUTIB (NO,) ¥ POCJIMHAX

Hitput y poCiIMHHUX OpraHi3Max yTBOPIOIOTHCS y pe3yINbTaTi
PenyKIlii HITpaTiB, BOHU JIy>K€ HECTIHKI 1 BUKO BIIHOBIIIOIOTHCS JI0
amiaky. BU3Ha4aroTh BMIiCT HITPUTIB BUKOPUCTOBYIOUH Memoo I puca,
SIKHI TPYHTYETBCS HA 3IATHOCTI X a30THUCTHX CIIOJIYK B3a€MOJIisi-
TH 3 anbda-HaTUIAMIHOM 1 CyIb(aHIIIOBOIO KUCIOTOI 3 YTBOPEH-
HSIM J11a30CYJb()aHIIOBOT KMCIOTH POKEBO-UYEPBOHOTO 3a0apBIICHHS.
IIepesaru mertony: peaktus I'puca nyke 4yTIMBUN A0 HaWMEHIIUX
KOHIEHTpPALi HITPUTIB y PO34YMHI 1 Ha HOTO TOYHICTH HE BIUINBAE
HasBHICTh OPraHIYHUX CIIONYK. TOMy 1HKOJH Il METOx 3py4YHO BU-
KOPUCTOBYBATH JJIs 3arajibHOTO BU3HAYCHHS HITPATIB 1 HITpUTIB. [nis
[BOTO HITPaTH BiJHOBIIOIOTH J0 HITPUTIB B CIIAOKO-KHCIOMY Cepell-
ouii. J{ani aHaxi3 npoBoAsATh 32 MeTOAOM [ prca.

Meta po6oru. BusHauuTH piBeHb HaKOITUYEHHS HITPUTIB y pi3-
HUX POCIMHHUX 00’€KTaX Ta MOPIBHATH iX 3 KIJIBKICTIO HITpAaTiB.

Marepianu, peakTHBH, 00JaxHaHHA. PociuHHUN Marepiar;
PO3YMH TapaaHiTiHCYIb()OKUCIOTH, pO3uuH anbda-HadTuiaminy B
OLITOBIH KHUCIIOTI, HITPUTHHH PEaKTHB, CTAHIAPTHUI PO3YHMH HITPH-
Ty HaTpito; KoJuou MicTkicTio 25+200 My, mpoOipKH, CTYIKH, XiMidHi
CKJISTHKH, TTOPUEIISTHOBI Yaniku, naneposi ¢insrpu, EK.

[IpuroryBaHHs peakTUBIB.

* posuun napaauinincyivgokuciomu: 0,5 T XIMIYHO YUCTOT CYIIb-
($haH1I0BOT KMCIOTH PO3unHSAIOTH B 100 MJT OIITOBOT KUCIIOTH TYCTH-
Hoto 1,01 (po3uus I);

* po3uun anvpa-napmunaminy 6 oymogii kuciomi: 0,1 T anbda-
HaQTUIAMIHY KHIT ATATH 3 20 MJI JUCTUIHOBAHOT BOIHU 1 MPOLIIIHKY-
I0Th 4epe3 6aBoBHIHY TKaHWHY B 180 MJI OIITOBOi KHCIIOTH 3 IHTO-
Moro Baroio 1,04 (pozunun II);

* HIMpUMHUL peakmues: 3MIITYIOTh OHAKOBI 00’ eMU po34uHiB I i
II, cymim TOTYIOTh Y HEBEIHKHUX KUTBKOCTSX 0E3MOCEPENHBO IMepes
aHaJi3oM. SIKIIo MiJ yac 3MilIyBaHHS YTBOPIOETHCS YePBOHE 3a0apB-
JICHHS IOJJAIOTh IIMTHKOBOTO THITY, 300BTYIOTh 1 PUIBTPYIOTH;

* cmanoapmmuutl posuun nimpumy nampio: 1,499 r NaNO, (nBivi
MEPEKPUCTATI30BAHOTO 1 BUCYIIEHOTO /10 cTajoi Baru 3a 85 °C) pos-
YHHSIOTH B | JI IUCTHIHOBAHOT BOIY — | MJI TAKOTO PO3YHHY MICTUTh
1 Mr NO, .
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Xix poboTn.

1. IlpuroTyBatd 3 pPOCIMHHOTO MaTepially pPO3UYMHH METOAOM
I'panBanb-Jlsoky (Pobota 78).

2. OHOYaCHO MIATOTYBAaTH KUIbKa PO3YMHIB PI3HUX KOHIIEHTpA-
il 3 OCHOBHOTO CTaHJAaPTHOTO PO3YMHY HITPUTY HATPIIO.

3. Jlo 8 mn nmocnmimKyBaHOTO PO34YHMHY (OTPUMaHOTO METOAOM
I'panBane-Jlsky) momatu 0,8 MJI HITPUTHOTO PEAKTUBY i JOBECTH
00’em 10 10 M.

4. Yepes 15 xB. npobu kosopuMmeTpyBaru 3a pornomororwo OEK i
MOPIBHATH IHTEHCHBHICTh YEPBOHOTO 3a0apBiIECHHS J0CiKYBaHOTO
1 CTaHAApPTHOTO PO3YHHIB.

5. Pesynbraru mocrniais 3amucar y tadm. 5.18.

Tabnuys 5.18. BusHayeHHsI HITPUTIB y pocauHax

) OnruyHa rycTuHa po3uHHiB, KinbkicTs HITPUTIB
Bapiant YM. O Y PO34HMHAX, MT
JIOCTi Ty

CTaHAapTHHH | HOCiIPKYBaHHUH | CTAaHOAPTHUH | MOCIi Ky BaHHIA

KoHTpoJIbHI 3anMTaHHS Ta 3aBIaHHS

1. Slke 3Ha4YEHHS HITPUTIB Y MeTa00IIi3Mi pOCITUH?

2. Yu € pi3HUL MIXK TPOIIECAMU HAKOTTMYECHHS HITPAaTiB 1 HITPUTIB
y POCIMHHOMY OpTaHi3Mi?

3. SIki HOpMH BMICTY HITpariB i HITPUTIB Y POCIMHHIA MPOLYyK-
mii?

4. Ha3BiTe BuaM a30THUX AOOpHB. fKi 3 HUX BBa)KarOThCS Hali-
Kpammmu?

5. Uu BHOCATH a30THI 10OpHBa JOUIyBaHHAM? Y 4OMy TepeBaru
Ta HEAOJIKU IIbOTO arpOTEeXHIYHOTO 3axomy?

Pobora 82. BUBHAYEHHSA AMIAKY
3 BUKOPUCTAHHSAM PEAKTHUBY HECJIEPA

Merton 3py4HuUl 1)1 BU3HAUEHHS MOMIMHAIBHOI 31aTHOCTI Kope-
HEBOI CHCTEeMH, 00 BUKOHYETHCS TOCHThH IIBUAKO 1 JETKo. Peaxmug
Hecnepa cknamaetbest 3 TOABIHHOT comti HoAUAY PTYTi 1 HOOUIY Kaslito
(Hgl,-2KI), po3uunenoi y po3uuni KOH. Amiak 3 peaktusom Hece-
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pa Aae CroiyKy — HOIUA MEPKYPaMOHIlo, SKa 32 HE3HAYHUX KIJIbKOC-
Tell amiaKy B po34HHi 3a0apBiItoe HOro B )KOBTHI KOIIp, a 38 3HAYHUX
— Yy 4epBOHO-KOBTHH. BinOyBaeThcs HacTyMmHa peakiist

NH, + 2(Hgl,-2KI) + 3KOH — NH,Hg, IO + 7KI + 2H,0.

Comi KanbIIiIo 1 MarHio, sIKIO BOHU € Y TOCIiAHOMY PO34HHI, 3a-
Ba)KAalOTh KOJIOPUMETPUYHOMY BH3HAUYEHHIO aMiaKy 3a JOIOMOTOI0
peaxtuBa Hecnepa, 60 yTBOproroTs ocanu. HeraruBHy Airo ux cosieit
3HEMIKOKYIOTh I0JaBaHHIM A0 JOCIiAHOTO PO3YMHY MEpes yBeAeH-
HsAM B Hboro peaktuBy Hecnepa 1+2 mia 50 %-ro BogHOro po3unHy
CErHeTOBOI COJIi.

Mera po6oTu. BuszHauuTH iHTEHCHBHICTH TOIJIMHAHHS aMOHIIO
KOPEHEBOIO CUCTEMOIO POCIIHH.

Marepiaju, peakTuBu, 00JagHaHHs. PociuHu (6a>i<aHo 3 MUY-
KyBaTol0 KOPEHEBOIO CHCTEMOIO), BUPOILIECHI Ha BOAHIN KyJ'ILTypl
BoIa 6e3 aMlaKy (OTpUMYIOTH IEPETOHKOIO JUCTUIILOBAHOT BOJIH, TiJI-
KHCJIEHOI CipuaHOI0 KHCIIOTOIO; [T KOJIOPUMETPUYHUX JOCHTiHKEHb
TaKy BOZLY FOTYIOTb OAABaHHIM COIH JI0 CIaO0KOIYyKHOTO PO3UYHMHY 1
BUIIApIOBaHHsIM Onu3bko 1/4 ii 06’ emy; Bomy 6e3 amiaky BUKOPUCTO-
BYIOTb JIJI5l BUTOTOBJICHHS YCiX HACTYIHUX PO34YHHIB), 50 %-i po3unH
cerHetoBoi coi, 20 %-i1 pozunn NaOH a6o KOH, peaktus Hecnepa,
KOHTPOJIBHUK PO3YHMH XJIOPHIY aMOHiI0, KOHTPOJILHUM PO3YMH LIS
(oToenekTpokoIopuMeTpa; CKISTHKE MicTKicTio 100+200 mur, ®EK.

[IpuroryBaHHs peakTUBIB:

* peakmus Hecnepa: po3unH xnopuoi pryTi (17 r B 300 mi) Biu-
BalOTh B PO34uMH Homumy kamito (35 r B 100 M), TOKK YepBOHUI OCcaa
HoaucToi pTyTi HEe po3unHHUTHCS. Toai po3uuH goBoaATs 10 1 1120 Y%-
M PO3YHMHOM JIYTY 1 3HOBY JOAAIOTh PO3YMH XJIOPUAY PTYTi, IOKU HE
3’IBUTBbCA OcCaj], IO HE 3HHWKae. PO3YMH BUTPUMYIOTH IO IIOBHOTO
TIPOCBIT/IiHAESA i 36epiraoTh y IiNBHO 3aKpuUTiii Konbi. Moro xoip mo-
BUHEH OyTH CBITJIO-)KOBTUM, AKIIO BiH HE Ma€ KOJIbOPY — JOAAIOThH
XJopuz pryTi. Yac Big yacy quJH/IBiCTL pEeakTUBY HepeBip}I}OTb cnab-
KUM PO3HHHOM XJIOpH]TY aMoHi10. 30epiraroTh y TeMpHBl

* KOHMPONbLHULL PO3UUH X10pudy amoHito: y BOAl po3unHsIOTh 0,-
7405 T yucroro NH4C1 1 1oBoIATh a0 1 11, 10 MII IBOTO KOHIEHTPO-
BAaHOTO PO3YMHY PO30aBIsAOTH BOAOK a0 500 mi. Po3umH MicTuTh
0,005 mr NH 4+ (a60 0,0047 mr NH, B 1 mu);
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* KOHMPONbHUL PO34UH 0151 (homoenekmpokoropumempa: 10 mMn
KOHTPOJILHOTO PO3YMHY XJIOPUAY aMOHiI0 po30aBIsiioTh BOJOKO 10 90
MJI, TofaroTh 4 M peaktuBy Hecnepa i qoBonsaTs Bomoro 0 100 mit.
[oTyr0Th OHOYACHO 3 PO3YMHOM IS TOCIITY.

Xix podorn.

1. YV cknsHKH, OOTOPHYTI YOPHHUM, a 3BEpXy OiIMM mamepom, Ha-
auty (ikcoBaHMH 00’€M BiAMOBIAHOTO XUBHILHOTO PO3UUHY, SIKHH
Ma€ HOHU aMOHIIO.

2. KopeHi pociuH 3aHYpHTH B )KUBUJIBHUI PO3YMH, CKISIHKA 3Ba-
KHUTH.

3. Burpumaru 30 XB. Ha CBIiT/I 32 KiMHATHOI TemmepaTypu (3a-
JICKHO BiJl CKJIQTHOCTI JTOCIIY BIUTHB (PAKTOPiB HABKOJIUIIHLOTO Ce-
PENOBHIIIA MOKHA YPI3SHOMAHITHUTH).

4. O0’eM po3uMHY y CTakaHax JOBECTH JUCTUIHOBAHOIO BOZOIO
0e3 amiaky /10 MOYaTKOBOTO.

5. Pocnuau o6epexHO BUWHATH 1 BASHAYUTH BMICT aMiaky.

Hpumimxa. Axwo docrioxcysanutl pozuun be3dapsHuil i Hemae
coneti, Wo nPomudiloms peaxyii, mo amiax eusHauaromy 06e3 none-
PeOHbOI nepeconxu. B inuiomy eunaoxy nesHy KinbKicms po3uuHy 00-
gecmu 00 JYHCHO20 CIMAHY CO0010 i nepecHamu y Koniby 3 OUCmuibo-
BaHOI0 B0O0TO.

6. BctanoBuTH nprOIKM3HY KOHLGHTPALIIO JOCTIPKYBAaHOTO PO3UH-
HY — JI0 KUTbKOX MIJTUTITPiB Horo B mpo6ipui qoxatu peaktus Hecnepa.
SIKIIo yTBOPUBCA 0Caj, pO3YHMH PO30aBUTH 1 3HOBY BUIIPOOYBaTH.

Hpumimra. Konip posuumy noeumnen Oymu ceimuo-sico8mum.
Ao 6in memHo-21c06mutl, abo YepeoHuUll, Mo ye ceiouums npo me,
WO po3uUH 3aHA0MO KOHYEHMPOBAHUIL.

7. BimiOparu 5 M1 OCIHIKyBaHOI PiJJMHH, TOBECTH BOJAOIO 0Oe3
amiaky 1o 40 mu1, gomatu 1+2 MI1 cerHETOBOI €Ol 1 2 MII peakTHBY
Hecnepa. O6’em goBectu 10 50 mit.

Hpumimxa. 'V pazi neobxionocmi 06’em 0ocniosicyeanoi piouHu
30LnbUWUMU.

8. [IpurotyBaTtu KOHTPOJIEHUHI KOJTOPUMETPUYHUHA PO3UHH.

9. 3a 15 XB. BU3HAYUTH ONTHYHY T'YCTHHY PO3YHHIB 3a JOIOMO-
roro OEK.

10. 3a oTpuMaHMMHU JaHUMH BU3HAYUTH KiIBbKICTH aMOHIIO, TO-
[JIMHYTOTO KOPEHEBOIO CUCTEMOIO, TIOPIBHATH 3 KOHTPOJIBHUM PO34H-
HoM 1t OEK, BpaxoByrouH, o 3MEHIICHHS! BETMYUHHA €KCTUHKIIIT
CBIAYMTH MPO HAXOKEHHS aMOHIIO B POCIIHHY.
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KOHTpOJ’lLHi 3alIMTAaHHA Ta 3aBJaHHSA

1. Coni sIkuX HOHIB 3aBa)KaroTh BU3HAYECHHIO aMiaKy peakTHBOM
Hecnepa?

2. o Take amoHidikaris?

3. SIk Temmeparypa i CBIT/JIO BILUIMBAIOTh Ha MIPOIICC HAIXOKSHHS
HOHIB aMOHIIO B POCIIHHY?

4. Slxi dakTopy BIUIMBAIOTH HA HAJXOKEHHS aMOHIIO B POCIUHY?

5. Sk MeTabomi3yeThCsl aMOHIN B pOCTIHHI?

Podora 83. BUSIBJIEHHA PAAIOAKTUBHUX EJIJEMEHTIB
Y POCJIMH METOAOM PAIIOABTOI' PA®II

VY cyyacHHX EKOJIOTIYHUX YMOBaX BHU3HA4YCHHS DPaJll0aKTUBHHX
CJIEMEHTIB Y POCIMHHUX OpraHi3mMax HaOyBae OCOOJIMBOI aKTyajb-
HOCTi. Y NPHUPOAHUX YMOBaxX POCIMHH MICTATh HE3HAYHy X Kilb-
KiCTh, OfHaK Micsist YopHOOMITBCHKOT KaTacTpodu KOHIIEHTpaIis pai-
OaKTUBHHX CJIEMEHTIB Y POCIMHHHUX TKAHUHAX MOXKe OyTH 3HAYHOIO.
Bu3zHauuTH BMICT ITUX CHOJIYK 32 JOIIOMOTOIO CIICI[iaJIbHUX MPHJIA/IiB
(mO3UMETPIB) AOCUTh BAXKO Yepe3 iXHIO HEJOCTATHIO YyTIHUBICTD,
TOMY 3aCTOCOBYIOTH asmopadiocpagiunuii memoo. Hapasi criabke
panioakTUBHE BUIPOMIHIOBAHHS TPHBAJIHMU 1HTEPBAJN Yacy BILJIHBAE
Ha YyTJIMBY MMOBEPXHIO ()OTO- UM PEHTIEHIBCHKOI IJTIBKH, MiCIs TPO-
SIBJICHHS SIKOT MOYKHA PO3MI3HATH MICIIS JIOKaJIi3allii paaioaKTUBHUX
PEUYOBHH Y TOCIiIKYBaHiil YaCTUHI POCIHHHU.

Meta po6oTu. BusBuTH pagioakTHBHI €JIEMEHTH Yy PI3HUX Opra-
HaX POCJIMH, MOPIBHATH iXHIN BMICT y POCIIHMH, BUPOIIICHUX HA IPYH-
Tax pi3HOr0 HAaCHYEHHS 130TOMaMH.

Marepiaau, peakTuBH, ooaagHanHs. JJocnigHi pocaunu; GoTo-
TUTACTHHKKA a00 PEHTreHiBChbKa IUTIBKA, PEaKTHUBH JJIS NPOSBIICHHS,
TpaHyJIbOBAHHUN XJIOPUJ KaJbII0 (IS eKCUKATOpiB); MapadiHOBHUMA
narip, YOpHUH IYIKUH Marmip, TepMOCTaT, CKIISHI ITACTHHKH, 3aTHC-
Kadi, EKCUKaToOpH.

Xix podoru.
Veaea ! [lpoBonsiuu aHasi3 Cliiji am’TaTH, 10 BOJIOra HEraTHB-
HO BIUTMBac Ha Qoromarepianu. Tomy HOCTIIKYBaHUH POCITHMHHUMA
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00’ €KT CITiJ BUCYIINTH a00 MOKJIACTH MiXK POCIMHOIO 1 POTOMIACTHH-
KO0 BOAOHETIPOHUKHMI MaTepiain (napadiHOBUil namip, CHHTETHYHI
TUTIBKH).

1. Ans aHamily BUKOPHCTOBYIOTh BEpXHi Ta HHMIKHI JIUCTKH POC-
nuH. [lonoBuHY HOCTiAKYBaHOTO MaTepiany MonepeIHb0 BUCYILIUTH
y Tepmocrari 3a temneparypu 70...80 °C. [lepen TM SIK TUCTKH I10-
KJIACTH B TEPMOCTAT, iX BMILIYIOTh MiXK ABOMa CKJISHUMU YU KapTo-
HHUMH TJTACTUHKaMH, CKPITUIEHUMH TJIACTMAaCOBUMH 3aTHCKauyaMH.

2. Bucymieni B TeMHill KiMHAaTi JTUCTKM MOKJIAcTH Ha (hoToriac-
TUHKY, HiJAKJIaBIIM CIOYATKy apKyll TOHKOro mamepy (uo0 He mo-
LIKOOUTU €MYJbCit0). JINCTOK MPUTHCHYTH CKJISTHOIO IIACTHHKOIO 1
3a(hikCcyBaTH 3aTHCKaYaMU.

3. OOropHyTH YOPHHM MANepoM i MOKJIACTH B €KCUKATOP (3 TpaHy-
JHOBaHUM XJIOPHUJIOM KaJIbIit0) JIsl €KCIIO3UIII] Y TEMHOMY MICIIi.

4. Ipyry yacTHHY BCiX JIMCTKIB IOKJIACTH Ha (OTOMIacTUHKH Oe3
MONEPEAHBOTO BUCYLTYBaHHA. BOIOHENPOHUKHUI TUCTOK YH TOMie-
THJICHOBY IUTIBKY PO3MICTHTH MiX Ipo6oro 1 pororutactiuakor. Jami
Xizx poOoTH Takuii caMuil, SIK 1 3 BUCYILICHUMH JIMCTKAMH.

5. Excrnio3wuiiist TpuBa€e OIIM3BKO JIBOX MICSIIB, MiCIs 40ro (oTo-
IUTACTUHKY (200 TUTIBKY) MPOSBUTH 3TiAHO 3 THCTPYKLIEIO Ta MOPiB-
HSTH YMICT palioaKTUBHUX PEYOBHH.

6. 3p0OUTH BUCHOBKH.

Hpumimka. Ananiz oocums mpuganuii i 11020 Cii0 BUKOHY8AMU Y
06a emanu: Ha NOYAMKY ceMeCmpy 3aK1acmu npodu Ha eKcno3uyiro,
a nio Kineyb npoasumu omonIacmuHKu.

KoHTpoabHi 3annuTaHHA Ta 3aBIaHHA

1. o Take pagioakTHBHi i30TONMU?

2. SIxi i30TONM Ta B SKUX KUIBKOCTSIX BXOISTH 0 CKJIAAY POCIUH
y MIPUPOAHUX YMOBax?

3. fIki i30TONHM MOXYTb 3 IBUTHCSL Y POCIMHHUX 00’ €KTaxX yHacJIi-
JOK aHTPOIIOTEHHOTO BILIUBY?

4. Yu mKiamuBi A TBAPUH 1 JTFOMUHY 130TOIH, IO MICTITHCS B
pocnuHax?

5. Sk MoKHa 3aI00IrTH HaJXOMKECHHIO PalioaKTUBHUX €JIEMEHTIB
y POCJIMHH, BUKOPHCTOBYIOUH SIBUILE aHTArOHI3My HOHIB?

6. SKi pamioakTUBHI €JEMEHTH «I0AAapyBaJlay POCIUHAM aBapis
Ha YAEC? Ckinbku pokiB 30epiraTUMeThCsl Y IPyHTaX 1 pOCIMHAX
ueil «1apyHok»?
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KoHTpoJibHi 3aniMTaHHS Ta 3aBAAHHS 10 PO3AiTY
«KopeHeBe :KUBJIEHHS] POCJINH»

1. Ha3BiTh OCHOBHI (QyHKIIT MOXKUBHUX eleMeHTIB. Sk ix kia-
cU]iKyOTH?

2. IIlo Take MeTOIM IITYYHUX KYABTYD (BOJHHX, MIIIAHUX, TPYH-
TOBHX)?

3. ki IiarHOCTUYHI NPUHOMH 3aCTOCOBYIOTH JUIsSl BU3HAYCHHS
moTped POCIUH B €JIEMEHTaX MIHEPaJIbHOTO YKUBJICHHS?

4. Oxapakrepusyiite (i3i0oJoriyHe 3HAYCHHS €JIEMEHTIB-Opra-
HOTEHIB, MaKpO- Ta MiKPOEJIEMEHTIB JIJIsl POCIIHH.

5. SIxa OynoBa Ta QyHKIIii KOpEeHsI pOCITUHH?

6. Sk BinOyBaeThCs MOIIMHAHHS MOXUBHUX PEYOBUH KOpEHe-
BOIO CUCTEMOIO?

7. 1o Take BuGipKOBa MPOHUKHICTH?

8. HasBiTe MexaHi3MU TpaHCHIOPTYBaHHs HOHIB TIO POCIUHI?

9. TlopiBHsiiTe CUMITTACTHHI Ta AMOIUIACTHUI TPaHCIIOPT pe-
YOBUH.

10. Illo Take aHTaroHi3Mm, CHHEPTi3M 1 aIMTUBHICTh HOHIB?

11. SIxe exonoriuHe 3HaYE€HHs KOPEHEBUX BUALICHb POCIUH?

12. Sk BIacTUBOCTI IPYHTY BIUIMBAIOTH Ha MPOLEC KOPEHEBOTO
JKUBJICHHS pOCTUH?

13. Sk BinOyBa€eThCsA HANXOIKCHHS MOXKUBHUX PEYOBHH JO I10-
BEpXHi KOpeHiB?

14. Sk pearye pociHHa Ha KOHIICHTPAIIF0 HOHIB BOAHIO?

15. o rtake «GizionoridyHo KHCHI» Ta «pi3i0NOTIUHO JTYKHI»
coni?

16. Ha3BiTh eTanu Kpyroo0iry a3oTy B IpHPOII.

17. HaiiTe XapaKTepUCTUKy OCHOBHUM JIXKEpeiaM a30THOTO KUB-
JICHHSI BUILUX POCTHH?

18. CxapakrepusyiiTe IIISXHA aCUMUIALIT @30Ty B POCIHHAX.

19. Sxi ¢epmeHTHI cucTeMu OepyTh y4acTh y BiTHOBJIEHHI Hi-
TpariB?

20. ke 3Ha4YCHHS MAIOTh MpoLecH aMOHi]ikaii Ta HiTpudikarmii
JUTSI )KUBJIEHHS POCIIUH?

21. SKuM YUHOM MOYXHA BU3HAYUTU NOTPEOH POCIIMH B eJIeMEH-
Tax KUBJICHHS?

22. Ha3Bith (}i3i070TiYHI OCHOBHM 3aCTOCYBAaHHS MiHEPaJbHHX
00puB.

23. o Take rizporoHika i aepornoHika?
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24. SIxi o3HaKW POCIMH CBIIYATH MPO HECTa4dy €JIEMEHTIB JKUB-
JeHH:?

25. Yomy MiHepaibHi J0OpHBa MOXKYTh OyTH JKepesioM 3a0pya-
HEHHS AOBKIUIA? SIKUM YHHOM IIbOTO MOYKHA YHUKHYTH?
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Po3nai 6.
CTIMKICTb POCJIUH

Po6ora 84. CTPYKYPHO-®YHKIHIOHAJIbHI O3HAKHA
MNPUCTOCYBAHHS POCJIMH 1O HECTAUI BO/IN.
SAPYCHA MIHJIUBICTb KCEPOMOP®HHUX O3HAK
(3axon B.P. 3aneHcbKkoro).

Js migTpuMaHHS PiBHOBArd MiXK HaJXO/DKCHHSM 1 BUTpavaH-
HSIM BOAM B POCIIMHAX cOpMyBajiach CKJIa/IHa Ta e()eKTUBHA CHUC-
TeMa MOP(OIIOTO-CTPYKTYPHHUX i aHATOMO-(]1310JIOTTYHUX MIPUCTO-
cyBaHb. BOHM BacTHBI IpeICTaBHUKAM PI3HUX €KOJIOTTYHUX TPYII
pOCIIHH, TIPOTe Haipi3HOMaHITHIIN BOoHHM Yy KcepoditiB. B.P. 3a-
JICHCHKUW BUSBHB 3aKOHOMIpHE HapOCTaHHS CTPYKTYpHO-(QYHKITI-
OHAJILHUX 03HAK KCEPOMOP(MHOCTI B JINCTKAX KOKHOTO HACTYITHOTO
SIpyCy POCJIMHU — BiJl HIDKHBOTO JI0 BEPXHBOTO, IO 1 BU3HAYAE Tpa-
JIAIIIIO IMiABUINCHHS MOCYXOCTIMKOCTI B I[bOMY HAIPsIMKY. 3a Horo
JaHUMH, BUIE PO3TAIIOBaHI JIUCTKU PI3HATHCSA Bil HIKYE pO3-
TAIIOBaHUX OLJBINOI KIJIBKICTIO MPOAMXIB HA OJMHHMIO MMOBEPX-
Hi 1 MCHIIIUMHU PO3MipaMH, TYCTIIIOI CITKOIO BOIOHOCHHX CTPYK-
Typ, Kpallle PO3BUHYTOO MaJliCaqHOI0 MapeHXIMOIO, ITiIBHIIECHOO
KOHIICHTPAI[IE€I0 KIITUHHOIO COKY, MCHIIIOI TOBIIWHOI JIMCTKIB
TOIILIO.

Bu3HaueHHS KiJbKOCTI MPOAMXIB HA OJMHMINIO TTOBEPXHI JIMCTKIB
PI3HUX SIPYCIB € BIAHOCHO MPOCTUM i JOCTYITHUM METOIIOM, IO Jie-
MOHCTPY€ SIpyCHY MIiHJIUBICTb KCEPOMOP(HHHUX O3HAK.

MeTta po6oTH. BcTaHOBHTH 3aJ1€KHICTh MiXK KiJIBKICTIO IIPONXIB
Ha OJWHMUIIIO JJUCTOBOI MMOBEPXHI Ta BUCOTOIO PO3TAIyBaHHSIM JIMCT-
KiB Ha maroHi. [lepekoHaTHCs, 10 HAPOCTAHHS KCEPOMOP(HHHIX 03HAK
KOPEJTIOE 3 YCKITaJJHEHHSIM BOI03a0e31eUeHHsI JINCTKIB BUIIHX SIPYCiB
i 3a0e3mneuye OLIBII IHTEHCUBHY TPaHCITIPAIIiO.

Marepiaiu, peakTHBH, 00JagHAHHSA. POCIMHM TICJIAproOHii;
TPHUPIYHI TUTKKA COCHU MIBHIYHOAMEPHKAHCHKOT 3 XBOTHKAMH; MiKpO-
CKOITH, TIPEIMETHI CKEJIbIld W HAKPUBHI CKEJIbIlS, CKIISHI MMaJHuKH,
CKIISTHKH 3 BOJOIO, JIIHIAKH.
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Xix poboTn.

3asoannus 1. BusnauenHs KinbKocmi npoouxie y enioepmi Jucmiie
nenapzouii pizHux Apycie.

s nemoHcTpyBaHHs 3akoHy B. P. 3aneHchkoro Ha jlaboparop-
HOMY 3aHSATTI MO)KHAa OOMEKUTHCHh BU3HAUEHHSM OJHIE] aHATOMIiY-
HOT 03HaKH KCepOMOP(GHOCTI — KIJIbKOCTI IPOIUXIB Ha OJUHUIIIO 110~
BepxHi. [Ipu mpoMy 11st 0OUMCIICHHS MPOIUXiB B KOXKHOMY JIHCTKY
BUOMPAIOTH TUISHKY, sIKa PO3TAIIOBaHA MOCEPEIHHI MK OCHOBOIO 1
BEPXIBKOIO, & TAKOXK MK HEHTPATBHOO JKMJIKOKO 1 KpaeM JTHCTKOBOL
TUTACTHHKH.

1. B 30mmuTi 3amantoBaru 10+15 ki (4 cMm xiaMmeTpom), 10 Bijo-
OpakaroTh MOJIsI 30py MIKpPOCKOIA.

2. 3 HIKHBOTO OOKY HAaWHMIKYOTO JIMCTKA IENIaproHil BiAipBaTH
[IMaTOYOK EIiCPMH.

3. PosmictuTH #ioro y Boai Ha MpeAMETHOMY CKJIi i HAKPUTH Ha-
KPUBHHM CKEJIbIIEM.

4. Po3risiHyTH ITpenapar 3a BEJIMKOTO 301IbIICHHS.

5. CXxeMaTW4HO Bi/I3HAYUTH HA OIHOMY 3 HaKPECJICHUX y 3OIIHTI
KUT yCi MPOMXH, IO BUIHO Yy MO 30pYy.

6. [TimpaxyBaTH KUTBKICTh MPOIUXIB 1 3aIMCATH ITi]] KOJIOM.

7. Taki % MOCIHIPKEHHS MPOBECTU 3 CIiIEPMOIO JIMCTKIB BUIIIC
PO3TalIOBaHUX SIPYCIB.

8. KinbkicTh poauxiB y momi 30py MiKpOCKOIa 3ancaTH il BiJl-
MOBiTHMM KOJIOM, KOJKHE 3 SIKHUX 1M1Ty€ 1e 1moJe.

9. O6‘-II/ICJII/ITI/I 3HAUCHHS CepeIHIX apnq)MeTHqHHx KUTBKOCTI TIPO-
JIMXIB Y TIOJi 30pY MleOCKOHa JUIsL JIMCTKIB yCIX prClB

10. OTpumaHi J1aHi, a TAKOXK Pe3yNbTaTH JTOCIiKeHb 1HIINX CTY-
JICHTIB 3amucaty y Tabmuito 6.1.

Tabnuysa 6.1. KinpkicTs npoauxis y noJi 30py Mikpockona y
emnigepMi JHUCTKIB, PO3TallIOBAHUX HA PI3HUX Apycax

Apyc

O6’exr ] 2 3 4 5

3asoanns 2. BusnauenHs Kinokocmi npoouxie 0Jisi WNUIbKOGUX.

SIK1Io JUIst TOCIiy BUKOPUCTOBYBATH XBOIO COCHH, TO ITiJ] MiKpO-
CKOTIOM MOTPiOHO PO3MIIAIaTH KOXKHY XBOTHKY Ha MaJlOMy 301TbIIICH-
HI y BiIOMTOMY CBITII. SIKIIO pO3IIsIal0Th XBOKO HalicTapiny — (Tpe-
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THOTO 200 YETBEPTOro POKY) OepyTh HallHMKYE po3TamoBany. OnHo-
piuHy XBOIO OEpyTh 3 HAHHIKYE PO3TAIIOBAHUX APYCiB (BU3HAYCHHS
B XBOTHIII IPOBOISATH B TPHOX 30HAX; 3HU3Y, IOCEPEIHHI 1 3BEpXy) 1 B
KOKHI{ 3 IIMX 30H BU3HAYCHHS POBOIATH U1 ABOX XBOTHOK. Takum
YUHOM, Y ToCHigHuKa Oyne 18+22 moss 30py MiKpOCKoOIIa.

1. ¥V 30mmuTi HaMamOBaTH KOJa JiaMeTpPoM S5+7 ¢M — TOJISI 30py
MIiKpOCKOIIa.

2. Ha xoni BigMiTUTH, SIKy HOr0 YyacTMHY 3aliMae XBOIHKa y Mol
30py MiKpocKkona.

3. BuzHauuTH WIMPHUHY YaCTHH IOJIS 30pY MIKPOCKOMNA, 3aHHATHX
JBOMa XBOTHKaMH (Ha MaJIFOHKY, CM).

4. OOYUCINTH KUIBKICTh NPOAUXiB B 1 CM IIMPHUHHU MaIOHKA.

Ipumimra. Heobxiono nodinumu KineKicmv npoouxie Ha WUpuHy
X801 (Ha ManioHKy) 8 caHmumempax (008iICUHA 0OHAK0BA — diamemp
nons 30py). Li éenuuunu nompiono eusnauumu 3 mounicmio 0o Oe-
CAMO20 3HAKA.

5. OTpuMaHi cepeAHbOCTaTUCTUYHI JIaHi, @ TAKOX PEe3yJIbTaTH J0-
CJIIJ[)KCHB 1HIIMX CTYJCHTIB 3allucary y Tabmuio 6.2.

Tabnuys 6.2. KinbkicTh mpoauxiB y moJii 30py Mikpockomna
y enmiiepMi IINMUJIBKOBUX Pi3HOTO BiKy

3-piyHa XBOs 2-piyHa XBOs 1-piyHa XBOs
cepe- cepe-
JIMHA JIAHA

HI3 BepX | HW3 | cepenuHa | Bepx | HH3 BEpX

3agdanns 3. Buznauenus kinbkocmi npoouxia y enioepmi x6oi nis-
HiyHoamepukancvkoi cocnu (Pinus ponderosa).

Oco6nuBO 3pydHO JeMOHCTpyBaTH 3akoH B.P. 3anmencpkoro Ha
XBO1 MIBHIYHOAMEPUKAHCHKOI cOCHU (Pinus ponderosa), B sIKoi 3a Ma-
JI0TO 30UIBIIEHHS MIKpOCKONa Y BiIOMTOMY CBITII 10Ope BUIHO PN
OJMCKYYUX IATOK—TIPOTUXIB.

1. Ha mantoHKy BiZI3HAUUTH, SIKES TOJIOKEHHS 3aliMae XBOTHKa B
MoJIi 30py MiKpOCKOIIa.

2. BU3HAUUTH KiJBKICTh PAIIB 3 TPOAUXAMH 110 IIUPUHI XBOTHKH,
a MOTIM KUNBKICTh MPOAMXIB Y KOXHOMY PSJIKY, IEPECyBalOud HOTo
Ha JIiaMeTp TOJIs 30pYy.

3. Y 3ommTi, Ie BiAMIYald TOJOKEHHS XBOIHKH B TOJi 30Dy
MIKpOCKOIIa, IPOBECTH JTOTUYHI 1 OJiep>KaTH MPSMOKYTHUKH, SIKiI €
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301IbLICHUMH B OZJHAKOBY KIJIBKICTh pa3iB AJIsl BCiX YACTUH XBOIHKH.

4. BU3HaYUTH MJIOLLY MPSIMOKYTHHKIB Ha MaJIOHKY Ta 3arajbHy
KUTBKICTh IPOJUXiB HA HEOMY.

IIpumimka. Buznauumu niHitikoro cmoponu npamMOKymHUKa: 00Ha
CMOpOHA — WUPUHA X6OTHKY, iHWIA —Oiamemp nons 30py MIKpOCKo-
na.

5. O0YMCIUTH KUTBKICTh POAUXIB Ha 1 cM? MaJIOHKA.

6. Taki >x oOuncIeHHs 3poOUTH AJsl HIXKHIX, CEepeHiX 1 BEpXHiX
YaCTUH XBOIHOK KOYKHOTO POKY, OTpUMaHI JJaHi 3alucaTH y TaOIHUIIIO
6.2.

KoHTpoabHi 3anuTaHHA Ta 3aBIaHHA

1. YoMy HaBiTh Ha OJHOMY JINCTKY BUHHMKAE PI3HUIIS B aHATOMIY-
Hill Oy/lOBI 1 KITbKICHUX TTOKa3HHUKAX ?

2. Yomy, Bu3Hauaroun 3akoH B.P. 3aneHChKOTO, Ha JINCTKAX KOXK-
HOTO SIPYCY CIiJ IPOBOJAUTH BU3HAYCHHS 3aBXK/IH Y OJHAKOBUX Yac-
THHAX JIMCTKA?

3. UM MOKHA MOSCHUTH (POpPMYyBaHHSI 03HAK KCeHOMOP(hHOI Oy-
JIOBH Y BHIIIE PO3TAIIOBAHUX JUCTKIB MOPIBHSHO 3 HUKYE PO3TAIIIO-
BaHUMMH?

4. [lepeniuntu 03HaKU KcepoMop(dizMy y POCIHH.

PoGota 85. BUSHAYEHIIS )KAPOCTIMKOCTI POCJIMH
(3a @. ®. MankoBuM)

BB BHCOKHX TeMIiepaTryp CHIPHUYMHIOE MOLIKOIKEHHS CTPYK-
TypH ¥ QyHKUIT HMTOIIIa3MaTHYHIX MeMOpaH, OiKiB, TalbMy€e pyxX
LUUTOIJIa3MH, 3HIKYE MITOTHYHUHE iHAekc Tomo. Jma 3’scyBaHHS
cneundiky aganTtanii pocJuH A0 Iii BUCOKHX TEMIeparyp AOUiib-
HUMH € JOCHTIDKEHHS iX (oTocuHTeTHUHOrO anapary. Hapasi 3a mii
BHCOKHX TEMIIEPaTyp y KIITHHAX Me30(iy JIUCTKa BiIOyBa€ThHCS MO-
LIKOJPKEHHS LIJTICHOCTI HAaiBIPOHUKHUX MeMOpaH, BHACIIOK YOTo
BigOyBaeTbes Mudy3is peuoBHH 10 KIITHHI Ta 3a ii Mexi. Takuii nuc-
TOK, 3aHYPEHUH Y PO3UMH COJISIHOI KHCJIOTH, MOXKe HaOyBatu Oyporo
3abapBieHHs B pe3yibTari peodiThHIzalii (OKUCHEHHS) XJI0podiiB.
3a crynenem ¢eodiTHHIZaLii MOXKHA OLIIHIOBATH >KapOCTiHKiCTh poc-
JIVH.
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Meta po6oru. BusHauuTH piBeHb KapOCTIHKOCTI POCIIHH Pi3HUX
BU/IIB.

Marepiaau, peakTHBH, 00Ja{HAHHS. 3€JICH] TUCTKH Pi3HUX BH-
IiB pociuH (CeHTNOM, TpaJecKaHilii, mejaproxii, nemnepomii, Gero-
Hii, mitoa); 0,2 H. pO3UnH COJISTHOT KUCJIOTH, BOJsSHA OaHs, TEPMO-
METPH, MIMeTKH, yaiku [1eTpi, Kprcranizatopy, YaliHUK 3 KUIISYO00
BOJIOFO, OJIIBIII O CKITY.

Xix po6oTu.

1. Harpitu BonsiHy 6aHto no 40 °C.

2. 3aHypuUTH B Hel 10 5 TUCTKIB KOYKHOTO BUJY POCJIHH 1 BATPHMA-
TH mpoTsiroM 30 XB., MATPUMYIOUH TEMIIEpaTypy BOAsSHOI OaHi.

3. B3satu nepury npo0y, BUTATYIOUYH 110 OJJHOMY JIUCTKY KOXKHOTO
BUJY POCIIHH, 1 OXOJIOAUTH X Yy vanii [1eTpi 3 XoJI0AHOI0 BOJIOIO.

4. 30inpIKTH TeMneparypy BousHoi 6aHi 10 50 °C i uepes 10 xB.
BUTSTHYTH 1€ TI0 OTHOMY JINCTKY 1 OXOJIOAWTH iX y HOBiH uari [Te-
TPi 3 XOJIOAHOO BOJIOIO.

5. 30inpmmTH Temnepatypy BoasHoi 6aHi 1o 60 °C i yepe3 10 xB.
BUTSTHYTH L€ MO OJJHOMY JIUCTKY, OXOJIOANUTH.

6. Ananoriuno iHkyOyBaru nuctku 3a aii 70 °C ta 80 °C. JIucTtku
OXOJIOIUTH.

7. Bony B uwamkax [lerpi 3aminutu Ha 0,2 H. pozunH HCI i 3a
20 XB. OI[IHUTH CTYIIiHb MOIIKOPKEHHS JINCTKIB 32 BEJIUYMHOIO OY-
PHX TLISIM.

8. Pesynbraru mociniKeHb 3anucaTH B TaOnumoo 6.3, BigMivyaro-
YH: BIZICYTHICTh MOOYPIHHS 3HAKOM «—», HE3HAYHE TTOOYPIHHS — «+»,
noOypinHs moHax 50 % rmony JIMCTKa — «++», MOBHE MOOYpPiHHS
— (FHp,

Tabnuys 6.3. BU3HAYeHHS "KaPOCTIIKOCTI POCJIMH 32 CTyNeHeM
(eodiTunizauii KIiTHH Me30¢iay TUCTKA

CTyIiHb MOMKOIKEHHS JTUCTKIB
3a Temieparypu, °C
40 | 50 | 60 | 70 | 80

OO0’ €eKT JOCHIIKESHHS

9. 3pobuTH BUCHOBKH OO0 KAPOCTIHKOCTI POCIHH Pi3HUX €KO-
JIOTI9HUX TPYIIL.
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KOHTpOJ’lei 3alIMTAaHHA Ta 3aBJaHHSA

1. o Take deoditunizamis xopodiny? Uum BoHa 3ymMoBIcHA?

2. Yomy 3a [ii MOMIKOKYIOUHMX (PAKTOPIB 3pocTae CTymiHb (heo-
¢iTuHizaIi?

3.V pocnuH sKoi eKOJOTIYHOT IpyNny HaWBUINWI PiBEHb jKapoc-
TilikocTi? B SIKMX pociuH 1ei piBeHb HAHMKIIIA?

PoGora 86. JIATHOCTHUKA KAPOCTIMKOCTI POCJIUH
3A B’SI3KICTIO HUTOIIVIAZMHA

Bimomo, 1o skapocTiliKi pOCITUHH XapaKTepU3YIOThCs OiIbII BU-
COKOIO B’SI3KICTIO ¥ €TaCTUYHICTIO IIUTOILIA3MHU TOPIBHSHO 3 POCITH-
HaMH MEHII kapocTiikuMu. CTymiHb B’SI3KOCTI UTOIJIa3MH BU3HA-
YarTh 332 YaCOM, IIPOTATOM SIKOTO YBICHYTHH TIa3MOJIi3 IEPEXOAUTh
B OIYKJIMH.

Meta po6orn. BusHauuTH )apoCTifKICTh POCIUH 32 B’SI3KICTIO
LUTOTIA3MH.

Marepianu, peakTuBH, odaagHanHs. JlocniaHi pociuuu (1u-
OyJ1s1, anoe, Tpaaeckauilis); 1M po3unH caxapo3u, po3uyuH HEHTpab-
Horo uepBoHoro (1:5000), BazeniH; (inbTpyBalbHUI namip, je3a,
npenapyBajibHi TOJKH, MiKPOCKOIIH, IPEJMETHI CTEKJIa Ta HAKPUBHI
CKEJbILIs, CKIISIHI OIOKCH, KpareJIbHUII.

Xix po6oTu.

1. IlpuroryBaru MiKpoIpenapaTy MornepeyHuX 3pi3iB JUCTKIB J0-
CIIIJTHUX POCIIHH.

2. [MoapOyBary ix HEUTPaTBLHUM YEPBOHUM BIPOAOBK 5+10 XB.

3. [IpoMuTH 3pi3u BOAOIO, MiICYMIUTH (PIIBTPYBAIEHIM MAIIEpOM
i 3aHYpUTH y KpamumHy |M po3uuHy caxapo3W Ha MPeIMETHOMY
CKJIL.

4. 3pi3u HAKPUTHU MIOKPUBHHUM CKEJIbLIEM, Kpai IKOTO 3MacCTHTHU Ba-
3eTiHOM. PO3IISIHYTH 1X T MIKPOCKOTIOM.

5. BiaMiTHTH Yac HACTaHHS YBICHYTOTO Ta OIYKJIOTO TUIA3MOJi3Y.

6. 3a 4acoM IOsIBH OITYKJIOTO TUIA3MOJIi3y 3pOOUTH BUCHOBKH PO
CTYIIHb B’SI3KOCTI IUTOIIA3MH B KIIITHHI Ta MPO BIIHOCHY apoc-
TIAKICTh AOCIIHUX POCIIHUH.
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KOHTpOJ’lLHi 3alIMTAaHHA Ta 3aBJaHHSA

1. Yu icHye 3aNeKHICTh MiX B’ SI3KICTIO [IUTOTLIIA3MH Ta KapOCTil-
KiCTIO pociuH?

2. Slxkumu ¢izionorivHUMH MeXaHi3MaMH 3yMOBJICHA BHCOKa JKa-
POCTIMKICTh a710€ MOPIBHAHO 3 LUOYJICI0, TPaJCCKAHIIIE?

3. Illo Take B’A3KICTh LUTOILIA3MHU?

Pobora 87. BUSHAYEHHS TEMITEPATYPHOI MEXKI
KOAT'YJISLII IUTOIIJIAZMM (3a I1. A. I'enkesiem)

Temneparypy 3a sixoi mpotsiroM 10 XB. MOBHICTIO KOArylOIOTh
O1JIKM IIUTOTIJIA3MH, BBAKAIOTh YMOBHOIO MEXKEH0 J)KapOCTIHKOCTI poc-
nuH. KITITHHYA BBa)KalOTh MEPTBHMH, SIKIO BOHU BTPATHIIH 3AaTHICTh
JI0 TUTa3MOJTi3Y.

Meta po6oTH. BusHauuTH piBeHb )KapOCTIHKOCTI POCIINH 32 TEM-
nepaTypHUM MOPOTOM KOaryJisilii IIUTOIIa3MH.

Marepiaiu, peakTHBH, 00JaJHAHHSA. 3€JICHI JIMCTKH PI3HUX
pocnuH; 0,02 %-i po3unH HEWTpalbHOrO YepBOHOro, 1M po3unH
caxapo3M B KpareJbHUIISAX; BEUKi MOPIESTHOBI CKIISTHKHY, €JIEKTPO-
TUTMTKH, TPOOIPKH, TEPMOMETPH, Jie3a, MpernapyBalibHi TOJKH, Mi-
KPOCKOITH, TIPEIMETHI CTEKJIa Ta HAKPUBHI CKeJIbIIS, OJIBIIi IO CKITY,
(binpTpyBaIbHUN MaIip, eIeKTPOYaHHHK.

Xix po6oTu.

1. 3akum’ ATUTH BOTY.

2. BurotoButu 12 3pi3iB emigepMu JIUCTKA JOCTIIHOT POCIUHHU.

3. [omictuTa 1O 2 3pi3u B MPOOIPKH 3 BOJOTTHHOIO BOJIOIO.

4. 3Mmimyro4yn rapgady i XOJOIHY BOLY Y TOPUENSHOBUX CKIISIH-
Kax, IPUrOTYBATH BOJSHI OaHi 3 TeMmeparyporo 48, 50, 52, 54, 56 Ta
58 °C (CKJISIHKH TiAIUCATH).

5. IpoOGipku i3 3pizamu iHKyOyBaTd Ha BOIsHIN OaHi 3a pi3HUX
TeMmeparyp Brpoaosx 10 xB.

Hpumimxa. Temnepamypa 600anoi 6ani niompumyemocs Ha 00-
HoMY pigHi 6npodosaic 10 xa.).

6. Uepes 10 xB. 3pi3u NepeHECTH CKIITHOIO MAIMYKOI0 HA Tpe-
METHI CTEKJIa.
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Hpumimka. Axwo kaimunu He micmams 3a0apeienux peyosuH,
mo ix cnio sumpuMamu 8 po3uuHi HeUMpaIbHO2O YePEOHO20 NPO-
mszom 5-10 xa., saxuil nomim gidesenymu QinempysanvHum nane-
pom.

7. Ha 3pi3u enigepmu HaHecTw 1o 1 kparutuHi 1 M po3unHy caxa-
pPO3H, HAKPUTU HAKPUBHUMU CKEIbIAMHU i 32 15+20 XB. pO3MISIHYTH
i MiKPOCKOIIOM.

8. BigmMiTUTH HAasABHICTH MIa3MOIIi3y 3HAKOM «+» ab0 HOro BiICyT-
HICTh 3HAKOM «—» JIJIsl OUTBIIOCTI KJIITHH B IO 30py MIKPOCKOIIA.

9. PesynbraTu qOCIiKEHb 3aMCATH B TAOIUITO 6.4,

Tabnuys 6.4. OuiHka ;kapocTiiikocTi pocaun
Pi3HHX eKOJIOTiYHHMX rpyn

OO0’ €T TOCTIIHKSHHS [Tma3moni3 3a Temmeparypu, °C
48 | 50 52 54 56 58

10. 3poOUTH BHUCHOBKH TIPO PiBEHH >KAPOCTIHKOCTI TOCIITHHUX
POCTIVH.

KoHTpoJIbHI 3aniuTaHHS Ta 3aBAaHHS

1. YoMy 3a mil BUCOKHX TEeMIIepaTyp POCIHHHI KIITHHH BTpada-
FOTh 3IaTHICTH A0 TJIa3MOIizy?

2. SIki mucTkH (BEpXHI UM HIDKHI) Y pOCIIHMH IIIICHUIT BiIMHPAIOTh
paHimie 3a Aii JOBrOTPUBAIOI TOCYXHU?

3. Yu mokHA 1715 TiAdapOoBYBaHHS KIIITHH 3aMiCTh HEHTPaIbHO-
T'O YepPBOHOTO BUKOPHUCTOBYBATH PO3YHH HOMy B HOOMII KaJTifO?

4. Y MoKHA 3aCTOCYBaTH IIa3MOIITHYHUH METO IJIs1 BU3HAYCH-
HS TTOIITKOKEHHS KIIITHH 32 Jii HU3bKUX TeMIreparyp?

PobGora 88. OLIIHKA XOJIO,Z[OCT[PIKOCTI POCJ/IMH
HA INEPHIUX ETAIIAX POCTY U PO3BUTKY

Xonooocmitixicmy - 1ie 3MATHICTh POCITUH MIPOTUCTOSATH TPUBA-
JIOMY BIUTMBY HHU3BKHX IMO3WTHBHHX TEMIIEpaTyp Ta 3aMOPO3KiB.
HecnpustnuBa gis Xooay Ha MEpIINX eTallax BereTarlii 3ryOoHo
BIUIMBAE Ha HACTYITHI €Talll POCTY ¥ PO3BUTKY POCIHH Ta ¢op-
MyBaHHS Bpoxkaro. ToMy JOCHIKEHHS peakIlii opraHiaMy Ha Jito
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TeMIIEpaTypH Ma€ BayKJIMBE HApOAHOTOCIIONapchke 3HaueHHs. Pi3-
Ha 3[aTHICTh COPTiB KYKYpYI3H aJanTyBaTUCh A0 il XOJOAy Io-
3HAYa€THCS] HA MIBHJKOCTI MPOPOCTAHHS HACIHHS Ta POCTY MpO-
POCTKIB.

Meta poGoru. JlaTh OLIHKY XOJIOAOCTIMKOCTI POCIMH Pi3HHX
COPTIB KYKypy/A3H 32 Jii HU3bKUX TeMIIepaTyp.

Marepianu, peakTuBH, o0agHaHHd. HaciHHA KyKypya3u pi3-
HUX COPTiB, IO BiJPi3HSAIOTHCS 3a XOJOMOCTIHKICTIO; XOJOAWJIbHI
madu 3 remneparypoto 14; 10; 6 °C, inerpyBanbHuii namip, KioBe-
THU JJIs1 BUPOIIYBaHHS POCIIUH.

Xix po6oru.

1. 50+100 HaciHUH KyKYpYA3H Pi3HUX COPTIB BUCAAUTH B KIOBETH
Ha QUIBTpYyBaJIbHUI NaMip, KiHII SKOTO 3aHYPEH1 Y BOAY.

2. HaciHHs IpOpOCTUTH Yy XOJIOOMWIBHUX KaMepax 3a Pi3HUX TeM-
neparyp — 14, 10, 6 °C.

3. 3a wicTh AHIB BU3HAYUTHU BiICOTOK MPOPOCIUX HACIHUH.

4. Pe3ynpratu JOCiy 3anucaTH y TabimLio 6.5.

Tabnuys 6.5. Bnaus TeMnepaTypu Ha IBUAKICTH
NPOPOCTAHHS HACIHHSI KYKYPYA3H

KinmpkicTh MpopocIuX HACIHUH 32
TemreparypH, % BiJ] 3arajJbHOI BucHoBku
KUTBKOCTI HACIHUH

14°C 10°C 6°C

Copr
KyKypyasu

KoHTpoJIbHi 3an1MTaHHS Ta 3aBIAHHS

1. Ilo Take XOMOAOCTIHKICTh POCTHH?

2. SIkuM 9UHOM MOXKHA T ABUIIUTH XOJIOMOCTINKICTh POCITUH?

3. Uomy anst mociifiB y 1iif poOOTI BUKOPHCTOBYIOTh POCIHHU
KYKypyza3u?

4. SIxi ¢izionoriuHi mporecu 3a Mii HU3BKUX TEMIIeparyp y Ipo-
pOCTKax rajJbMyIOThCSl HacamIepen?
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PoGora 89. BAXUCHA AISA HYKPIB HA HUTOIIJIABMY

3a fii HeraTMBHUX TEeMIIEpaTyp Ha POCIWHHI TKaHUHU y MIX-
KIIITHHHUKAX YTBOPIOETHCS JiJI, SIKWH, BIIOMparOYd BOIMYy 3 KJIITHH,
3HEBOJIHIOE I[UTOILIA3MY. 32 BiJIIIOBIIHOTO PIBHS 3HEBOAHECHHS I[UTO-
I1a3Ma KOaryJire, KJIITHHA BTPavyaloTh CBOKO KUTTE3ATHICTh.

Kpucranu npomy, 1mo yTBOPWIKCS 0€3MOCEPEIHBO B KIIITHHAX,
PYWHYIOTh BHYTPILIHIO CTPYKTYPY MPOTOILIACTY, 3yMOBJIFOIOUH ITiJI-
BUIIICHHS TPOHUKHOCTI IUTOIUIA3MAaTHUHUX MeMOpaH. TpuBanmii
BIUIMB HU3BKOT TEMIIEPAaTypH MOXKE CIPUYMHUTH PyHHYBaHHS KIli-
TUH. Y Mpoleci HiATOTOBKKM POCIHH 10 3UMH CIIOCTEPIraeThCs 3011b-
LICHHS BMICTY IIYKpiB Ta IHIIMX 3aXUCHHUX CIIOJIYK (KPiOMPOTEKTOPIB)
B IXHIX TKaHHHAX, 1110 MiJ{BUIIYE BOJAOYTPUMHY 3JaTHICTh 1 MOPO30C-
TIHKICTh KJIITHH.

Meta po6oTu. JociiguTy BIUTMB LKPiB HA IUTOIIA3MY KITITHH
3a i HeraTUBHUX TeMIleparyp.

Marepianu, peakTuBH, odnagHaHHs1. KopeHemoau uepBoHOro
Oypsika; 1M Ta 0,5M po3unHu caxapo3u, KyXOHHA CiJib; JIiJl, CBEPJIO
JiaMeTpoM 5 MM, IpoOipky, mineTku, Mikpockonu, ®EK, ne3a, npen-
METHI CTeKJIa Ta HAKPUBHI CKEJIbIS, OJIIBIIL IO CKITY.

Xix podorn.

1. 3 KOpeHEeII0y YePBOHOIO OypsiKa CBEPAJIOM JIiaMETPOM 5 MM
BUTOTOBHUTH 3 BUCIYKH 3aBHOBXKKH 3 CM.

2. Buciuku peTesibHO MPOMHUTH BOJOTIHHOK BOJOO 1 IOMICTUTH
iX y Tpu ipoOipKH.

3.V nepury npoGipKy HAIUTH 5 MIT TUCTUIIBOBAHOI BOIH, Y IPYTY
=5 mi 0,5 M po3unHy caxapo3u, a y TpeTio — 5 mi 1 M po3unny
caxaposH.

4. IpoOipku miANUCaTH 1 MOMICTHTH B OXOJIOMKYIOUY CyMill Ha
20 xB.

Hpumimxa. [na npucomyeanus oxon00xcyouoi cymiuii amiuiamu
noopibHenutl 1id i cine y cniggioHoutenti 3: 1.

5. Micns oxonomkeHHS NPOOIPKU PO3MOPO3UTH Y CKIISIHII 3 BO-
JI0I0 KIMHATHOI TeMIeparypH.

6. Buciuku BUHHSTH, PO3YHHU 3 TPOOIPOK KOJOPUMETPYBaTH Ha
®EK 3a norkxunu xBuii 540 HM (3e1eHui CBITIO(PUIBTD).
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7. 3poOUTH BUCHOBKH 3 OAEPKAHUX JAHHX.

8. 3 Buciuok Oypsika BUTOTOBUTH TOHKI 3pi3H 1 PO3NISIHYTH X Mix
MIKpPOCKOIIOM 3a MaJioro 301nbLIeHHs] Mikpockorna (y KpariiHi po3-
YHHY Jie BOHU 3HAXOIWIINCS).

9. [ligpaxyBaru 3arajgbHy KUIBKICTh KJIITHH B IO 30py MiKpPOCKO-
a Ta KiIbKICTh 3pyHHOBaHUX (HEMITMEHTOBAHUX ) KIIITHH.

10. Pe3ynbrartu H0OCTiKSHD 3alucaTy B TaOIuIIo 6.6.

Tabnuys 6.6. 3axucHa ifl HYKPiB HA WUTOIIAZMY

Bapi KinpkicThb KIITUH B IO BinHomenns
)12511?;; 30py MiKpOCKOMa 3acpap601§a.1.ﬁmg KJIITHH J10
BChOTO | 3a(apOoBaHUX | 3arajibHOi iX KiIbKoCTi, %
Bona
0,5 M caxaposa
1 M caxapo3a

11. Y3aranepHUTH Pe3ylbTaTH MiKPOCKOITIFOBAaHHS Ta KOJOpPHMeE-
TPYBaHHs, 3pOOUTH BUCHOBKH.

KoHTpoJIbHI 3anuTaHHSA Ta 3aBAaHHA

1. SIK MOSICHATH 3aXWCHY [Ii0 IyKPiB HA IIUTOILIA3MY ?
2. SIk 3MmiHIOETBCSA 00’ €M BOIH i Yac 3aMep3aHHs?
3. SIk 3a KIMHaTHUX YMOB HPUTOTYBUTH OXOJIOMKYIOTY CyMimn?

PoGota 90. SAXMCHUI BILIUB IIYKPIB
HA KOAT'YJIALIIO BIJIKIB HATOIIASMHA
3A 11 HU3bKUX TEMIIEPATYP

[opymenHs cTpykTypH i QyHKIIIT OLIKIB IIUTOTIIA3MH MOXKe OyTH
3YMOBJICHO 1X KOAryJsIi€ro 3a Mii HecnpusTIMBUAX (PaKTopiB cepen-
OBHINA (XOJIOMY, CIIEKH TOIIO). 3a Jii MOMIKOMKYIOUHX (PaKTOpiB B
KIITHHAX 1HTEHCH(]IKYEThCSI CHHTE3 3aXHCHUX PEUOBHH — Kpionpo-
meKkmopie — 30KpeMa, HU3bKOMOJIEKYIISIPHUX BYTJIEBOIIB, sIKi CTa01Ii-
3YIOTh CTPYKTYpY O10KOJIOINiB.

Meta po6otHu. JlocTHiguTH MPOTEKTOPHI BIIACTUBOCTI HU3BKOMO-
JIEKYJISIPHUX BYTJICBOJIIB 3a JIiT HU3bKUX TEMIIEPATYP.

273



Marepiajau, peakTuBu, odnaaHanusi. byneOm kapromii; 0,5
ta 1 M po3unHuM caxaposu, CHIr (J1i1), KyxoHHa cinb, 0,6 M po3unn
NaCl; teptka, mapis, konou, minetku o6’emom 10 M, poOipkwy,
KpHUCTali3aTOPH, TEPMOMETPH, HIXK.

Xix podorn.

1. HarepTtu Ha TepTLi ouMIeHi Oyap0M KapTOILi.

2. Cik BiAUIOUTH Kpi3b MOABIMHWE map mapii B koiOy 1 JaTtu
KPOXMAJTIO BiICTOATHUCS.

3. CynepHaraHT HAJIUTH y TPU TPOOipKH 1O 2,5 ML

4.V nepury npoOipky noaaTtv 2,5 M1 JUCTHIIBOBaHOI BOAH, B APY-
ry — 2,5 ma 0,5 M po3uuHy caxaposH, a B TpeTto — 1 M po3uuH caxa-
po3u, B uerBepty — 2,5 M1 0,6 M po3uuny NaCl.

5. Bwmict mpoOipok mepemimatd 1 €KCIOHYBaTdh iX BIPOJOBXK
20 XB. B OXOJIOKYIOUiM cymimi (J1i[ i3 cULIro y crmiBBigHOLIEHH] 3:1
3a 00’ eMoM).

6. IIpoGipku MOMICTUTH Y CKIISTHKY 3 BOAOTIHHOIO BOJOIO KiMHAT-
HO{ TeMIIepaTypHu.

[IpumiTka. BmicT mpodipok He crpymryBatn. Criocrepiraors
YTBOpPEHHSI 0Ccay KOaryJb0BaHOIO OlJIKa.

7. 3a OTpUMaHUMU pe3yJIbTaTaMH 3pOOUTH BUCHOBKH LIOO0 BIUIU-
BY PI3HHMX KOHLIEHTpaliil caxapo3M i XJOpPHIY HATPil0 Ha CTIHKICTbH
POCIMHHUX KIITHH [0 Aii HU3bKUX TeMIIepaTyp.

KoHTpoabHi 3anuTaHHA Ta 3aBIaHHA

1. SIk HU3BKI TeMIepaTypH BILIMBAIOTh HA OLIKH?

2. Slka meta nocmimxenHs BBy NaCl Ha pocianHu 3a Ail HU3b-
Koi TemIiepaTypu?

3. Y 4oMmy NposBIISETHCS 3aXUCHA Ais IYKPiB Ha OLJIKM LUTOTIA3-
Mu?

4. TlepeniunTb pEUOBHHU AJIS SIKUX XapaKTEePHi KPiOMPOTEKTOPHI
BJIaCTUBOCTI.

PoGota 91. BABHAYEHHSI MOPO3OCTINKOCTI
OPT'AHIB IUVIOJOBUX KYJbTYP

OnHi€ro 3 HaWBaXKJIMBIIIUX BIACTUBOCTEH OararopiuHUX pOCIHH
€ X 34aTHICTh EPEHOCUTH 0€3 TOIIKOIKEHb KOMILJIEKC HECTIPUSATIH-
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BUX (PaKTOPiB 3MMOBOTO MEPioy 1 0cOOIMBO [1it0 MOPO3iB, 1110 BU3HA-
Yae piBeHb iX MOPO30CTIIKOCTI.

MoOpO30CTIHKICTh POCINH, 0COOIMBO MIIOAOBHUX KYJIBTYp, (hopMy-
€THCS 3a TIEBHUX KIIMAaTMYHHUX YMOB i1 3aJIE)KUTH BiJ] BiKYy, YMOB BH-
polryBaHHs Ta (hi310JI0T1YHOTO CTaHy POCIHUH.

IcHye psin MeTozmiB BU3HAYEHHS PiBHS Mopo3ocTilikocTi. [Tombo-
BUH METOJ 3aCHOBaHMN Ha Bi3yalbHOMY OOJIKY CTYHEHS IOLIKO-
JOKEHHA W OOJNiKY KiBKOCTI 3aru0iux pOCIUH a0 iXHiX OpraHiB
(OpyHBOK, NAarOHIB TOIIO).

JlaGoparopHi METOAM IPYHTYIOTHCSI HAa BU3HAYCHHI MiKPOCKOIIiU-
HUX, 010XIMIYHHX, (i310JIOTIYHUX, 010(I3UYHUX Ta IHIIMX MMOKA3HU-
KiB POCIJIMH SIK B IIPOLIECi MiATOTOBKH, TaK 1 B IPOLIECi 3UMiBII.

M. O. ConosiioBa 3anponoHyBajia BiTHOCHO MPOCTHHA, IIBUIKUI
1 HaAiHUI MeTO BU3HAYEHHS MTOPiBHSIBHOI MOPO30CTIHKOCTI 1 CTY-
MEHsI MiArOTOBKM OPraHiB i YaCTHH IUIONOBHX KYJIBTYp A0 3UMH 32
BMICTOM B HUX KHCJIOTOPO3YMHHHUX METa0OoITIB (1aBOHOITHOI pH-
ponu. loBeneHo, 110 O1IbI MOPO30CTIHKI COPTH MICTATH B TKAHUHAX
KOpH maroHiB abo OpyHBbOK OiNbLIy KUIBKICTh HE TiJIbKH aHTOLiaHO-
BUX CIIONYK, a i1 iHMHKX ()1aBOHOINIB.

Meta po6oru. JocnianTu 3anexHicTh MK piBHEM MOPO30CTili-
KOCTI JEAKHX IUIOZOBUX KYJBTYpP 1 HasBHICTIO B HUX CHEIM(IYHHX
pedoBuH (aHTOIliaHiB Ta iHIIKX (raBoHOINIB). BuzHauuTH pi3HUIO
KUTBKICHOTO BMICTy IIMX PEYOBHH Y Pi3HHUX 38 MOPO30CTIHKICTIO COp-
TiB.

Marepiaiu, peakTuBH, o0agHaHHs. /[ goCHiKeHHS BUKO-
PHUCTOBYIOTH KOHTPACTHI 32 MOPO3OCTIHKICTIO COPTH A0IYHb - AH-
ToHiBKa abo [loHemTa (eranonHi) i gocmimxysani — Pener Cumu-
penka, [lanipoBka, KanbBine cHiroBwuii; abpukocu KuiBcbkuii panniit
(eranon) 1 mocmimxyBaHi — YepBOHOMIOKUH Ta iH.; 5 %-i po3uuH
xsopuoi kucinoru (HCIO,); cnekrpodoromerp abo HOTOENEKTPOKO-
nopumetp (DEK-56, KOK-2 Ta iH.), cekatopu, CKajbIeli, HOXUII,
CTYNKH, KBapLIOBHUI TiCOK.

Xix podoru.

3asoanns 1.

1. I3 cepeHBOT YaCTHHU MMaroHIB TOCIIIKYBAaHUX POCIIUH SOTyHb,
aOpUKOC, CIIUB CKAJIBIICIEM 3UUCTUTH KOPY, & OKPEMO 3pi3aTi OpyHb-
KH.
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2. CekaTopoM a0 HOXHUIIMU iX MIBUJIKO TOAPIOHHUTH, BiiOpaTH
10 1Bl HaBaXXku Macoro 0,2+0,5 .

3. Marepiai nepeHecTH B CTYIIKY, I0JaTH Ha KIHUMKY CKaJIbIIes
KBapILIOBHUH MiCOK.

4. lonaru 1+2 mit 5%-ro pozunny HCIO, i po3TepTy 10 3HUKHEH-
HS BEJTUKUX IIMATOYKiB KOPH.

5. Po3tepTy Macy KilbKiCHO MepeHecTH y MipHi mpoOipku abo
MEHIIMIIHOBI TUISIICYKY, 3MUBAIOYU CTYIKY HEBEIMKHUMH TOPIIiSIMH
PO3UMHHUKA JI0 3arajibHoro o6’emy 10 mi.

6. Po3TepTy Macy 3 pO3YMHOM HACTOIOBAaTH MpOTAroM 1+2 rom.,
MEePiOAUYHO TOMIIIYIOUH.

7. 3abapBieHuil YepBOHUN PO3YHH JAEKAaHTYBaTU Y CyXy MPOOipKy.

Hpumimxa. Axwo neobxiono, mamepian yewmpugyeyioms Ons
0CAOIICEHHS 3A6UCY.

8. BumipsTH ONTHYHY T'YCTHHY PO3YMHY MEPIIOi Mapy 3pa3KiB Ha
@EK 3a 3eneHnM CBITIOGIETPOM (TOBIIMHA APy PO3UMHY B KIOBETI
1+5 MMm) abo Ha ciekTpooTOMETPi 32 JOBKHUHHU XBUIIL 520 HM.

Yeacza! /Ipyzy napy 3pasxie 30epecmu i docnioumu y 3ae0anni 2.

9. Jlani 3amucaru g0 Tabmui. 6.7.

Tabnuys 6.7. BinHocHUIi BMiCT KMCJI0TOPO3YHHHMX MeTa00JIiTiB
B KOpi i OpyHBKAX NMaroxis

OnTHyHa ryCTHHA Bi o
. . 1THOCHHMI TTOKa3-
Bapiant | Opran, PO3YHMHIB 32 JOBKHHH k. X M/
nocniny | wactuna XBUJII, HM ’
520 364 520 364

1 Kopa
2 BpyHbku

Kopa

BpyHbKH

10. OxeprkaHi pe3yabTaTd ONTHYHOI TYCTHHH PO3YHHIB BUPA3UTH

B YMOBHHUX OIWHHUIIAX 32 (DOPMYIIOIO:
29229299922222992222999222229922222992229999

ne X - yMOBHA BeJTMYMHA 3a0apBIICHUX PEYOBHH 3 PO3PaXyHKY Ha 1 T
KOpH B 1 MJI po34MHY 1 32 TOBIIWHH KIOBETH 1cM; E - ONTHYHA Tyc-
THHA po3unHy (3a 520 a6o 364 uMm); V' — 06’ eM BUTSDKKH, MJT; P — Ha-
BaXKa, T; £ — TOBIIMHA KIOBETH, CM
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Hpumimxa. Axwo cniggioHowen s genuyun Kitbkocmi anmoyia-
HOBUX Ped0BUH, Y OOCTIONCYBAHUX POCTUH ADO OP2aAHAX OOCUMD Gell-
ke i cknadae 2:1+10:1, mo opyeuii copm abo eéapianm 00cnidy € 6io-
HOCHO Hemopo3ocmitikum. Axuyo orc Kinbkicms niemenmie emanoHHO-
20 1 00Cni0ANCYBAHO20 COPMIB GIOPIZHAIOMbCA HE3HAUHO, MO 00U08a
BOHU MAOMb NPUOTUZHO OOHAKOBUT PiGeHb MOPO30CILIKOCTI.

3asoanns 2.

st 6ib11101 TOCTOBIPHOCTI OIEPKAHUX PE3YIIBTaTiB MOPO30CTil-
KOCTI TUTOJTOBUX KYJBTYp MPOAHATI3yBaTH BMICT KUCIOTOPO3YHMHHUX
MeTa0OoMITIB (XaJKOHIB, ()JIABOHOIIIB 1 IOJIOHUX CITONYK).

1. 3pa3ku, orpuMaHi y 3aBaanHi 1 (1. 8) KoropuMeTpyBartH 3a A0-
BXKHUHU XBUIi 364 HM (ynsTpadioneToBHii Aiana3oH).

Ipumimxka. Hx npaguno, onmuuna 2ycmuHa po3yunie 3a yici 0o-
BIICUHU XU HAOMO BENIUKA, MOMY IX NOMPIOHO nonepedHbo po3da-
sumu y 10+15 pasis.

2. OTpuMaHi JJaHi ONITUYHOI TYCTHHU PO3YMHY BUPA3UTH B YMOB-
HUX OJIMHHUIISAX 332 POPMYJIOI0, HABEICHO Y 3aB/iaHHi | (BpaxoByrOUH
KoeiIlieHT po30aBJICHHs) Ta 3aMUcaTy y Tabauio 6.7.

3. Pesynprat MOCHTIJKCHb CITIBCTABUTH 1 3POOMTH BHCHOBKHU
IIO/I0 HASIBHOCTI 3aJIe)KHOCTEH Mi>K BMICTOM (pJIaBOHOI/IB Y OpraHax
POCTHH Ta iX MOPO30CTIHKICTIO.

KonTpoabHi 3anuTaHHsA Ta 3aBIaHHA

1. e noxamnizoBaHi (pIaBOHOIHI CHIOTYKH?

2. CxapakTepu3yiTe MUISIXU CHHTE3Y (PJIaBOHOIIB.

3. Yomy B poOOTi JyUIs €KCTPAKI[il pEYOBUH BUKOPUCTOBYIOThH PO3-
YUH KUCIIOTH, & HE CIIUPT YH alCTOH?

4.Yum BiZIpi3HAIOTHCS Mi’K COOOKO aHTOIIaHU 1 XaJIKOHH?

Podora 92. IEPETBOPEHHS 3AITACHUX PEYOBUH ¥
IMATOHAX JEPEBHUX POCJIMH Y 3UMOBHUHU NNEPIO/

[Tix wac 3uMiBJIi JepeBHUX POCIMH IXHi 3aMacHi HOKUBHI pEYOBU-
HU B32€MOIEPETBOPIOIOTECS, B PE3yJbTaTi YOTO BUHUKAIOTh CIIOIYKH,
SIKi T IBUIIYIOTh CTIMKICTh KIIITHH JIO Jii MOPO3iB.

Meta po6otu. JJocnianti B3a€EMONEpEeTBOPEHHS TOKUBHUX pe-
YOBHH Y MTaroHax 3UMYIOYUX POCIHH.
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Marepiaju, peakTuBu, 06aagHanHs. [laronu ay6a, tunu, 16:1y-
Hi, 3pi3aHi y *OBTHi Ta ciyHi i 3aikcoBaHi mapaMu cUpTy (IOCTaB-
JIeHI y BEPTUKAIBLHOMY IOJIOKEHHI B LIILHO 3aKyIOpPEHi CKIISTHKH,
Ha JTHO SKWX HaJIMBaOTh 96 %-ii ciuprt); po3uuH #oxy B Kl (koHir.)
pos0asiieHuii BTpudi, po3unH ¢apou Cyman Il B xpanenpHumi, Ha-
cuyenuii posunn CuS0,, myKHUH PO3YMH CerHeTOBOI comi (86,5 r
cernetoBoi coni i 60 r NaOH B 100 mu1 Boam), emninrosa pinuna, rii-
LIEPHH; MIKPOCKOITH, Jie3a, CKAJIbIIENi, INTATUB 3 MPOOipKaMHu, CKIISHI
MAJIWYKH, HAKPUBHI CKEIbIIsl Ta MPEAMETHI cTeKna, (GinbTpyBatbHUI
narip.

Xix po6orn.

1. 3adikcyBaTi CIMPTOM MAroHU JIEPEBHUX POCIHH Y MEpiof 3u-
MiBJIi (CIYCHB).

2. Kinni narosis, 1mo Oyau 3aHypeHi y CIHUPT 3pi3aTu HOKUISIMA

3. BUrotoBuTH 3 HUX TOHKI 3pi3d Il MIKPOXIMIUYHMX peakLii
(BUSIBTICHHSI KPOXMAJTIO, JKUPiB Ta PEAyKOBAaHHUX LIYKPiB).

Busenennsa kpoxmanio.

1. Ha mpeameTHOMY cKJIi 00pOOMTH TOHKHI 3pi3 uepe3 cepleBu-
HY, I€PEBUHY 1 KOPY PO3UNHOM HOLY.

2. Hakputu 3pi3 ckeibLeM 1 pO3NISHYTH KPOXMalbHI 3epHa MmijJ
MiKpPOCKOIIOM 32 MaJIOTO, a MOTIM 32 BEJIMKOTO 301IbILICHHS.

Busaenenns orcupise.

1. Tonkwuii 3pi3 nomictut B po3zunH ¢apobu Cynan III, moxputu
HaKPHUBHUM CKeJbLEM, eKCTIOHyBaTd 10 XB.

2. 3a 10 xB. 3pi3u NIPOMUTH BOAOIO, BUCYIINUTH (iIBTPYBaTbHUM
narnepom, NOMICTUTH B KPaIUTHHY TITiLIEPUHY.

3. Po3mistHyTH TiZ MiKPOCKOTIOM 3a BEJIHMKOTO 301IbIICHHS YePBO-
HO-OpaHKeB1 KpAIJIMHU JIIMiAIB y KIITHHAX Pi3HUX TKAHUH cTeOna.

Busignenus pedyxosanux yyxpis.

1. Ilarin mOBXHHOIO 2 CM PO3pi3aTH B3IOBXK i 3aHYpPHUTHU B KOHIICH-
TpoBanui po3unH CuS0, Ha 5 XB.

2. 3pi3u NPOMUTH BOAOIO 1 3aHYPUTH B IPOOIPKY 3 KUILISIYUM PO3-
YHHOM CETHETOBOI COJli Ha 2 XB.

3. O6poOieHi 3pi3u MPOMUTH BOJOKO 1 3pOOUTH 3 HUX IMOTEPEUHi
3pi3H.

4. Po3misiHyTH i MIKPOCKOIIOM B KpaIIMHi TIIiEpUHY.

Hpumimka. Kpucmanu Cu,0 3a manozo 30inbuenHs 6u2nsoaionms
YOPHUMU, d 34 BENUKO20 — MAIOMb YEPEOHULI GIOMIHOK.
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5. Pe3ynbratu qociKeHb 3aMcaTH B TAOIUIO 6.8, BIIMITHBIIN
y SKUX TKaHWHAX 1 B SKUX KITBKOCTSX BHSIBIICHI 3allacHi MOXKHUBHI
pe4yoBUHM (32 5—0aJILHOIO IKAJIOI0).

Hpumimxa. [{ns kooicHo20 610y pociun pe3yniomamu aHanizy OCiH-
HIX NPoO 3anucyromy patiuie 3UMOBUX i BeCHAHUX.

Tabnuys 6.5. BusiBjieHHsI 3alIaCHUX MOKMBHUX PE4OBHH
y HaroHax JepeBHHX POCJIMH Pi3HUX BUIIB

Jara BinOupanHs

Bun pocaun apA3KiB

Kpoxmans Jlimign | Uyxpu

KoHTpoJIbHi 3an1MTaHHS Ta 3aBIAHHS

1. B sxmii mepiox poKy HMaroHW MarTh MaKCHMalbHY KUIBKICTh
KpOXMAITI0, )KHPIB, IYKPiB?

2. Yu icHye pi3HUIS y KiTBKOCTI IIUX CIOIYK HA IMOYaTKy Ta Ha-
MPUKIHIT 3UMIBII?

3. Yu BiApi3HAIOTHCA 32 BMICTOM 3allaCHUX MOXKMBHUX PEYOBUH
MaroHu Pi3HOTO BiKy?

4. SIki 3amacHi pe4OBHHH MOXKHA BUSIBUTH B TKAHMHAX KOPEHIB Yy
OJIHaKOBI IOPU POKyY?

Pob6ora 93. BUBHAYEHHSA KUTTE3JATHOCTI
O3UMUX 3EPHOBUX KYJIbBTYP

[TommkomKeHHS KIIITHH KOHYca HapOCTaHHS MOXYTh OyTH BUSB-
JIeH1 32 JTOTIOMOTOI0 3aCTOCYBaHHS Pi3HUX OapBHUKIB, HAITPHUKIIA] Te-
TPa3oi1y, KHCIOTO (DYKCHHY TOIIIO.

Mera po6otu. [IpoBecTu OIIHKY pe3yabTaTiB Nepe3nMiBIli 03H-
MHX KYJIBTYP.

Marepianu, peakTuBu, oOJaaHaHHA. PocniuHW mmeHwi y
¢a3y Kyuriaas micis aii Moposis; 0,3 %-ii po3urH KUcIoro GyKCuHy,
0,5 %-i1 po3urH TeTpa3oiy; Jie3a, pernapyBajibHi TOJIKH, KparelbHuU-
1i, yamku [letpi, MikpockonH, MpeIMeTHi CTeKIa Ta HAKPUBHI CKEIThb-
1.
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Xix po6oTu.

3agoanus 1. ©apbysanms mKkaHun mempazoiom.

Terpa3zon (TpudeHIITETPa30JI XJIOPUI) — Cronyka O0e30apBHa. Y
JKUBUX KJIITHHAX Mij i€l (PepMEHTIB BOHA MEPETBOPIOETHCS Ha Gop-
Ma3aH — CHOJYKY MJIMHOBOTO KOJBOPY. Y MEPTBHX 1 MOIIKOIKEHUX
KJIITHHAX (hopMa3aH HE YTBOPIOETHCS 1 TOMY HEKUTTE3NATHI KIIITHHH
HE 3a0apBITIOIOTHCS.

1. Jle3oM BHTOTOBHUTH TO3JI0OBXKHI 3pi3U Yepe3 cepelrHy KOHyca
HapOCTaHHS MIICHMUIII.

2. Onep>xaHi ONIOBUHKH 3aHYpHUTH B 0,5 %-i1 po3unH TeTpazomny i
BUTpUMaTH Briponosxk 1 rox. 3a 40 °C B TepMocTari.

3. [limpaxyBaTH KUTBKICTh KHBHX i MEPTBUX POCIIHH.

Hpumimxka. ¥V dcusux Konyc HGpoOCMaHHsa HAOY8Aae poxHce8o20 abo
OPAHIICeB020 KONbOPY, y Mepmaux — 8in bezdapenuii. Cio epaxogyea-
MU MAaKodic, Wo Mepmei MKAHUHU MOXHCYMb HAOY8amu MemMHO-0ypo2o
3a0apeneHHst, MOMY 00 MePMEUx 8IOHOCAMb POCIUHU Oe30apeHi ma
3 IHMEHCUBHUM MEMHO-0YPUM 3a0apPEIEeHHAM, 00 HCUBUX — TMEMHO-
podicesi.

3aeoanns 2. @apOysarnts mKaHUH KUCTUM DYKCUHOM.

1. Jle3oM BHTOTOBHTH MO3J0OBXKHI 3pi3U Yepe3 CepelrHy KOHyca
HapOCTaHHS MIICHMUIII.

2. 3anyputu ix y 0,3 %-ii po3unH kucnoro gykcuny Ha 15 xB.

3. 3pi3u BUIHATH, TIPOMUTH BOJOIO 3 MIMETKH ab0 KparenbHUI,
MOKH 3MUBHA BOJIa HE CTaHE MPO30POIO.

4. 3pi3u pO3IISIHYTH 1]l MiKPOCKOIIOM 3a 301bineHHs X 70+x100.

5. XKuTTe3maTHICTh MaroHa OI[IHUTH 3a CTAHOM KIITHH KOHYycCa
HApOCTaHHS, OTOYYIOUMX HOTO JIMCTOYKIB HWKHBOI cTEOIOBOT vac-
THHHU.

Hpumimxa. JKusi knimunu maioms O1i00-3enene 3a0apenerts abo
€ be3bapsHuMU, NOWKOONHCEHT — C1abo-podicesi, Mepmei — sCKPaso-
uepeoni. Hapasi 36epeatoms ysazy na me, wo 3a HasA8HOCMI pOJ*CEB0-
20 NPOWAPKY KAImuH cmebio8oi YacmuHu nazona Haod KOHYyCcoM Ha-
POCMAHH5T NOUIKOOJICEHHS NPOSABIAIOMbCA Ni3HO (Ni0 4ac KONOCiHH)
1l YmeopeHi KONOCKU MOJCymb Oymu Oe3nioHumu, podicese abo uep-
60He 3a0apenents KAimuH cmebna i KOHyca HapoCmanHs Ceio4umy
npo CYmmesi NOUWKOONCEHHSL POCTUH.

Arujo yenmpanbHuil KOHYC 8UABUBCA HCUMMEIOAMHUM, MO THUL
nazouu yiei pocauHu He aHanizyiomy, 86aICAIOYU IX HCUMMEZOAMHU-
Mu. Axwgo orc 2ono8Hull nazin Mepmaeutl, mo ananizyroms opyeut, ay
8UNAOKY 11020 NOUIKOONCEHHST — HACYNHI NA2OHU.
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6. CTymiHb NOLIKO)KEHHS POCIMH BHPA3UTH Y BiZICOTKAxX Bif 3a-
rajbHOI KUTBKOCTI MaroHiB y mpooi i 3anucatu y Tabnuio 6.9.

Tabnuys 6.9. OniHKAa KATTE3AATHOCTI 03MMHX
3€PHOBHUX KYJbTYP 32 CTAHOM KOHYCIB HAPOCTAHHS

CTaH KOHYCIB HAPOCTaHHS
Ilarin | KigbKicTb KIJIBKICTD
J)KUBUX | ITOLIKOIDKEHUX

Orminka
CTaHy
[IOCIBIB

% JKUBHUX
pociuH

Bapiant
JOCTiTy

KOHTpOJ’lei 3allMTAHHA Ta 3aBJaHHA

1. B yoMy mossrae pi3HUIL HIPH OMIHII )KATTE3AATHOCTI POCITHH 3
BHKOPHUCTAHHIM COJIEH TeTpaszoiny Ta KUciaoro Gpykcuuy?

2. SIxi HecipuATINBI (haKTOPH JOBKIJUISI MOKYTh BIUTUBATH HA 3H-
MYIOYi POCTMHHY MMIIESHUTTI?

3. HoMy okpeMi TKaHHMHH BY3JIiB KYIIiHHS BiAPI3HIIOTHCS 3a PiB-
HEM 3UMOCTIHKOCTi?

Po6ota 94. JTIATHOCTHUKA T'A3OCTIMKOCTI POCJIMH

[TpommciioBi Ta3u Ta iHIINI TOMIOTAHTH 3[aTHI MIBHUIKO MTPOHUKA-
TH y Me30(1JT JINCTKA MTePEBAKHO KPi3h MPOAUXH, CTYIIHb BITKPUTTS
SIKAX BU3HAYAE€ MOXUIMBICTH 3MIHCHEHHS TpaHCHipamii i ra3000MiH-
HUX TIpoIieciB y nporeci potocuraTe3y. OmHOYacHO iCHYE Tpagaris 3a
Yy TIUBICTIO IO [ii IIKIJTMBHUX Ta3iB K MiX JTUCTKAMH Pi3HHUX SIPYCiB,
TaK cepel pi3HUX POCIINH, O BU3HAYAETHCSI OCOOIUBOCTIMH IXHBOT
MOp(oaHaTOMiIgHO1 OYIOBH, CIIPSMOBAHICTIO Ta IHTCHCUBHICTIO (i3i-
OJIOTIYHUX 1 010XIMIUIYHUX MPOIIECIB, AETPAAIIEI0 3a0pyTHIOBAIB.

Bigomi pocuHU 3 BUCOKAM PIBHEM Ta30CTIMKOCTI (TOIIOJII, JIUIIH,
TPOSIHAM) 1 Ty’Ke UyTIUBI (XBOWHI, TipKkoKamTaH Ta iH.). CTIHKICTh
POCIHH JI0 Ta31B i ATy 9acTO KOPEIIO€ 3 IXHIMH O10JIOTIIHUMH BIIac-
THBOCTSMH — JUTSI CTIHKHUX BUIIB XapaKTEPHUM € O1IbIIT TPUBAIHHA Be-
reTariitHui mepios, OB Mi3HE | MEHIII TPHBAJIC 33 9aCOM IIBITIHHS,
Kpaluii pO3BUTOK KOPEHEBOI CHCTEMH.

Jo MopdhOoCTpYKTypHUX MIarHOCTHYHUX ITOKAa3HHUKIB POCITHH
BITHOCSTH KUTBKICTH 1 pO3MipH TPOAMXIB, CITIBBIIHOIIIEHHS TOB-
IIWHU TTaTicamHoi i Ty09acToi mapeHxiMu, TOBIIUHY KyTHKYIH W
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BOCKOBOTO IIapy, HACHYEHICTh MOBEPXHI TpuUXxoMaMu Tommio. [[ist
CTIHKMX BHIIB XapaKTepHi Oinbll pO3BUHYTI KcepoMopdHi 03Ha-
k. Cnenu@iyHiCTe METOAIB BH3HAYEHHS Tra30CTIHKOCTI pOCINH
MoJIATa€ B HEOOX1AHOCTI BpaxyBaHHA BiKy JIMCTKIiB 1 pOCJIHH, KOH-
LIEHTpaIlil ra3iB, 4acy iXHbOI il 1 CTyIEHS TMOIIKO/KCHHS >KHUT-
TeBUX (yHKUiH. Hali3pydHimnM Ui BHMIpIOBaHHS HPOLIECOM,
10 KOPEJATUBHO 3MIHIOETHCS B Ta30HECHPHUSTIMBUX yYMOBAaX, €
BOJHHMI PEXHUM POCIMHU. 3A€0iBIIOr0 Y POCIUH 32 TAKUX YMOB
30UTBLIy€ThCS BTpaTa BOIH, SIKY JIETKO MOJKHA BUSHAYUTH BarOBHUM
METOJIOM.

CyTp MeTOmy NONATaE y BH3HAUYEHHI KiJIBKOCTiI BTpadeHOI BOAM
MAacoI0 MeBHOI TUIOLI JUCTKIB A0 1 Mmicis Xii Ha pOCIUHY rasis, sKi
BIUIMBAIOTh HAa MEXaHi3M peryisiuii Tpancmipauii. Sk mpaBuiio, Iist
LIKIAJMBUX Ta3iB CYMPOBOMKYETHCA MiABHUIICHOI BTPAaTOI0 BOIU
JHUCTKaMH.

Meta po6oTu. BusHaunTu piBeHb CTIHKOCTI J0 HIKiJTUBUX ra3iB
JUCTKIB POCIIMH Pi3HUX CUCTEMATUYHUX TPYI 3 ypaxyBaHHSAM IXHIX
MOP(OCTPYKTYpHHX O3HAK 1 (pyHKI[IOHATBHHMX IOKa3HUKIB. Bcra-
HOBHTH 3aJISKHICTh MK BIKOM (SIpyCHICTIO) JIUCTKIB 1 PiBHEM ra3o-
CTIMKOCTI 32 TIOKa3HUKOM BTPaTH BOJU JUCTKAMU KOHTPOJBHOTO W
JIOCITITHOTO BapiaHTIB.

Marepianu, peakTuBH, odnagHaHHs. JocnigHi pocnunu (me-
JaproHis 30HaNbHA, (yKcid, XIopodiTym, OEroHis pACHOKBITHA,
nernepomis Ta iH. mo 3+5 pocirMH OAHOTO BHAY; NMPO30pPi KaMepH 3
OpraHiuHOro ckja abo TMOJIEeTHICHOBOI IJIIBKH, HATSATHYTOI Ha Je-
peB’saHuil abo apoTsaHME Kapkac po3mipom 50x50x50 cm, mopue-
JSTHOBI YalllK| [Tl MIPOBENCHHS peakiii ra3oreHeparii, 030HaTopH,
TOpCiliHi ab0 aHaNiTH4HI Baru, KOpPKoBi cBepia aiameTpoM 10+12
MM, TiHLIETH, TOAWHHMK, CKeIbLs a00 KIANTHUKU KOPCTKOI MOJIieTH-
JICHOBOI IUTiBKH.

Xix poborn.

1. 3a nonomororo TpyGyacToro ceepaia 3poOUTH MO 5+7 BUCIUOK
3 JINCTKIB CEPEHBOTO 1 BEPXHBOTO SIPYCiB KOXKHOI 3 2+3 1OCIiIKyBa-
HUX POCJIMH Pi3HUX BHUIIB.

2. IIpoGu B34TH HE 3 OAHOTO, a 3 KUJILKOX JIUCTKIB (3 PO3PaxyHKOM,
o6 miciis Aii ra3iB Ha i POCIMHU MOXKHA OYyJI0 B3SITH II€ OAHY IPO-
Oy BUCIUOK).
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3. INakeTuk BHUCIYOK, BUIITOBXHYTHH 13 CBEpIJIa, IIBUAKO 3BasKH-
TH 3 MAKCUMaJIbHOIO TOYHICTIO.

4. lucky po3KJIacTH Ha KIANTHKY (UIBTPYBaIbHOTO Hanepy mpo-
JMXOBOIO CTOPOHOIO JOTOPW IJIsi BIIBHOTO BHIIAPOBYBAaHHS 3 HUX
BOJIH.

5. IBi abo Tpu rpynu LMX Ke JOCTIHKYBaHUX POCIHUH (3aJI€KHO
BiJl KUTBKOCTI KaMep 1 JOCIHIiPKyBaHUX Ia3iB) PO3MICTUTH y BUTSDKHIN
madi, cTaBIsIuM OIS HUX MOPLEISHOBY YalKy abo OIOKC 3 BU3Ha4e-
HOIO KUIBKICTIO BiJIIOBIAHOTO PEaKTHUBY.

6. [Ipunuty nmoTpiOHY KiNBKICTh KUCIOTH 1 IIBUAKO HAKPUTH Ka-
MepaMH, EKCIIOHYBaTH BIpoaoBK 30 XB.

7. dns kamepu po3mipoM 50 x 50 x 50 cM, SKOK MOXXHA HAKPUTH
pocnuHu a0 B SIKY BMIILLy€ThCSI 4 TOPLIMKH 3 AOCHTIHKYBaHUMH POC-
JMHAMH, 3 ypaxyBaHHSIM BHYTpilHboro 06’emy (0,125 m?) i ctBO-
PEHHAM — ()i310J0r9HOAKTUBHUMX KOHLEHTpauii rasis (111 NO,— 10
2 06’emH. %, 11 SO, —107 %, ans O, — 10 %) cnin pozpaxysaru
NOTPiOHY KiNBbKICTh PEaKTHBIB AJISl PEaKIiid, IO CYMPOBOAKYIOTHCS
BUIIJIEHHSIM BIAMOBIIHKUX Ia3iB:

Na, SO, + H,SO, =Na, SO, + O, +H,0
Cu +4HNO, (xonu.) = Cu(NO,), +2NO, + 2H,0
2KMnO, +3H,SO, (koun.) = K,S0, +2MnSO, + O, + 3H,0

3a yac eKCIo3MuIIil ra3u, 1Mo BUIUISIOTHECS B KOXKHIN (hyMiraiiiHii
Kamepi, MPOHUKAIOTh B JIUCTKHU 1 MPOSIBIISIIOTH CBOIO [ilO0.

8. 3a 30 xB. KamMepH 3HIMAIOTH 1 3 JIMCTKIB, 3 IKUX Opajnucs BUCiy-
Kd, OEpyTh HOBY MOPLIIO AUCKIB B Till caMiil KiTbKOCTI, 3BaXKyIOTb.

Hpumimxa. 3 memoro nopisuanns 0anux i yHigikayii po3paxyukis
6CI GUCIUKU NOGUHHI OyMU 00H020 diamempa.

9. Ilicns 3BakyBaHHS OUCKH JIUCTKIB 3ara3oBaHUX POCIHMH TEX
PO3KIIaIal0Th BUIBHO MPOANXOBOIO CTOPOHOIO JAOTOPH 1 MEPIOAUYHO
3BaXYIOTh Yepe3 KOXKHi 15 XB. A7l BCTAHOBJICHHSI AUHAMIKH NIPOLIECY
3HEBOJHEHH:. Pe3ynbrarn 3BaKyBaHb 3pa3KiB KOHTPOJIBHOTO M J0-
CJIiTHOTO BapiaHTIB 3aHOCATH B TAOIUIIIO.

KoxHuil cTymeHT BiANOBifae 3a BiAOWUpaHHS 1 MOCITIOBHE 3Ba-
KYBaHHS ABOX TPy IHUCKIB 3 JIMCTKIB KOHTPOJILHOTO  JOCHiTHOTO
BapiaHTIB.

Hpumimra. Memoo dae 3mo2y eusHauumu pieeHv 8iOHOCHOT cmili-
KOCmi pociiuH 00 Pi3HUX 2azie abo SUHAYUMU NOPIGHAILHY 2A30CMill-
KICmb pI3HUX POCAUH Midic cO0010 3a KilbKiCmI0 | wleuoKicmio empa-
mu 800U TUCTNKAMU.

10. 3poOuTH BUCHOBKH:
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a) PO MOPiBHAIBHY TOKCHYHICTB TOCIiIKYBaHHUX ra3iB

0) Tpo piBeHb ra30CTIHKOCTI Pi3HUX BU/IB POCIHH.

Hpumimxa: B nimuiti uac 3amicms poCIuH 8 20PUWUKAX MONCHA
BUKOPUCIMOBYBATNU NA2OHU PISHUX POCAUH, NOCMAGTIEHUX 8 CIMAKAH
abo Kkonbu 3 800010.

Tabnuys 6.10. IlopiBHAJIBHA ra30cTiliKicTh
POCJIMH pPi3HUX BUIIB

Maca auckis
Bapiant Spyc Ias & 5 . 4 E . g E( .
JIOCHI Ty JIMCTKIB * Ehlw-|ED| S| ED
a, a, a
SO,
Cepenniii | NO,
03
KouTposnb
SO,
Bepxwiit NO,
03
SO,
Cepenniii | NO,
03
Hocmin
SO,
Bepxuii NO,
0

KOHTpOJ’lei 3alIMTAaHHA Ta 3aBJaHHSA

1. Yomy BH3HauUEHHS Ta30CTIHKOCTI HalleeKTUBHIILE 3/IiHICHIOBA-
TH HA JIUCTKAX POCIUH?

2. SIxi TkaHWHYU 200 KIIITHHHU JIMCTKA HAHYYTIIMBIII 10 TOKCHYHHX
razis?

3. B yomy cnennika MOMKOMKY0UOT 11iT pi3HUX Ta3iB?

4. SIki 00’ eKTUBHI KpUTEPii piBHS ra30CTIHKOCTI pociuH?

5. B uoMy nepeBara BaroBoro METOy BU3HAYCHHS ra30CTIHKOCTI
pocnuH?
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KoHTpoJibHi 3anMTaHHA Ta 3aBIAHHS 0 PO3IiTY
,»CTilikicTh pocann”

1. SIk CHiBBIAHOCATHCS MOHATTS CTIHKICTh POCIIMH 1 HATIHHICTD?

2 Yomy BIACTUBUI POCIMHAM PiBEHb CTIHKOCTI MPOSIBISETHCS
JIIIE Mif] Yac Aii ekcTpeManbHuX GakTopis?

3. SIk MOSICHUTH Pi3HUI piBEHb CTIHKOCTI POCIWH JI0 Jii HeCnpH-
STIMBUX YHHHUKIB?

4. ITix yac TpuBaNoi MOCYXH YaCTO CIIOCTEPIracThCsi MacoBe Orla-
JaHHSA HETOCTUIINX IUIOAIB. [10SCHITE LI SIBHILIE.

5. B uoMy cyTh (i3i0N0TiYHHX afanTaiii?

6. CxapakrepusyiiTe 0cOONMBICTh O10XIMIUYHUX aanTariii?

7. 3a SIKUX YMOB IPOSBIISIFOTHCS JEHOTUTIOBI aianTaitii?

8. UoMy ajanToBaHi pOCIMHH 3HaYHO MEHIIE PearyloTh Ha IO-
BTOPHUI 200 MOCHJICHUH BILTUB €KCTPEMaIbHOTO (hakTopa?

9. Sk 3MIHIOETBCS MOPO3OCTIHKICTh OPTraHiB i YaCTHH POCIIVH B
OHTOTreHe3i?

10. Axumu HUIIXaMu 3IIHCHIOETBCS PYHHYBaHHS IIKiIJIMBHX pe-
YOBUH 3a0py/IHIOBAYiB POCIMHHUMHE OpraHizMamu?

11. Slke 3HaueHHS MOXMBHUX PEYOBHH Yy 3UMYIOUMX OpraHax i
TKaHUHAaX POCIUH?

12. B sikux opranax 0araTopidHAX pOCIUH BiKJIAAAa€ThCs OiIbIIe
MTOKUBHUX PEYOBUH?
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Po3zain 7.
PICT I PO3BUTOK POCJIMH

Picm —11e He3BOpOTHE 301IbIIIEHHS PO3MIPIB 1 MaCH KIIITHH, TKAHIH
1 OpraHiB pOCJHH, MOB’sI3aHE 3 HOBOYTBOPEHHSIM EJIEMEHTIB iXHBOT
CTPYKTYpHU. Po3zsumox — 1ie SIKiCHI 3MiHU B CTPYKTYPi Ta JKUTTEMISUTh-
HOCTI POCJIMH B OHTOr¢HE3l. 3 HaBEIECHUX O3HAYCHb 3PO3YMLNO, IO
pICT 1 pO3BUTOK HaJIeKaTh JI0 IHTETPATBHUX MPOLIECIB, BABYCHHS SIKHX
notpedye 6araTorpaHHOTO MiAXOAY, IX CIiJ] JOCHIIKYBaTH Ha Pi3HUX
PIBHSIX opraHizaimii — CyOKIITUHHOMY (MOJIEKYJISIPHOMY, HaJMOJIEKY-
JSIPHUX KOMIUIEKCIB, OKPEMHX OpraHeN), TKAHHHHOMY, OPTaHHOMY Ta
piBHI opranizmy. Lle MOXITHBO y pa3i 3acTOCYBaHHS Cy4YaCHUX METO-
JIIB MOJICKYJIIPHOI 01010111, 610XiMIi, IIMTOJIOTI], TiCTONOTI, IMyHOJIO-
rii, 6iodizukw, dizionorii Ta iH. JInme BceGiuHMIA aHANTI3 POIECIB A€
MOKJIMBICTh IPOHUKHYTH B ITIMOMHHI MEXaHi3MHU POCTY Ta PO3BUTKY i
BiIKPHBAE MOMKIIMBOCTI PETYJISILIT JKUTTEMISIIBHOCT POCIIUH.

PicT i pO3BUTOK JeTEPMiHYIOTBCSI TEHETUYHO Ta Peati3yoThCs mij
BIUIMBOM OararoBapiaHTHUX YMOB JIOBKULISL, JAKTOPH SIKOTO MOJIEITIO-
I0Th eKcHpecito reHoMy. Cepesl HUX BeHKe 3HaYeHHS MAlOTh METe0pO-
JorivHi hakTopH, TpodiuHa, enekTpodizionoriyna i GiToropMoHaNIbEHA
PperyIsIii.

Pict moB’s13aHuit 3 TOKAJILHO PO3TAIOBAHMMH TBIPHUMH TKaHWHA-
MU, TOMY YaCTHHA J1a0OpaTOPHUX POOIT PO3ALTY 3HAOMUTE CTY/ICHTIB
i3 30HAMHU POCTY POCIHH 1 HUTOJOTIYHMMU OCOOJIIMBOCTSIMH IXHIX
KIIITHH. 3BEpHYTO yBary Ha IOYaTKOBHI eTal OHTOTEeHe3y POCIUH
— MPOPOCTAHHS HACIHHS 1 METOAW BU3HAYEHHS HOTO JKUTTE3NATHOCTI,
SIBUIIIE AITIKAILHOTO IOMiHYBaHHS, Te0- 1 poToTponiyuHi peakuii. Huzka
3aB/laHb MPHUCBAYEHA BUBYECHHIO POIi (DITOTOPMOHIB i BEr€TaTHBHOMY
PO3MHOKEHHIO pociiuH. Li mociiau noTpeOyrTh 3HaYHOTO IHTEPBATY
4acy, X JOLUILHO MPOBOJUTH IiJl Yac JITHHOI BUPOOHUYOT TPAKTUKHY.

286

PoGoTa 95. BUSIBJIEHHS 30H POCTY KOPEHIB I
CTEBEJ METOJAOM ITO3HAYOK

OCBbOBi OpraHu POCIHMH POCTYTh YIPOAOBK YCHOTO OHTOTEHE3Y,
JOCSTAIOUM YacTO 3HAUYHHMX PO3MIpIB, iXHIM picT 3yMOBJICHUIA 3011b-
IICHHSAM KUIBKOCTI Ta PO3MIpIB KJIITHH B amiKaJibHIA Mepuctemi (y
OIHOJIOJILHUX — B IHTEpKAIISIpHil). Po3Mip MeprcTeMHOT 30HU KOpEHS,
3aBIISIKY SIKii BiH TIOJOBXKY€EThCS KiJIbKa MUTIMETPIB. Y cTeOI1 11 30Ha
Ha MOPSIIOK OlTbIIA.

Meta po6oTu. BusiButy 30HM JiNIeHHS 1 pO3TSATHEHHS KIIITUH KOpe-
HiB 1 cTe0e; Ha MOMePEeYHHX 3pi3ax MOPIBHATH OyAOBY KOPEHIB Y IIHX
30HaX, a Ha MO30BKHIX — BEJIMYUHY KIIITHH.

Marepianau, peakTuBH, 001aHaHHs. [I[popocie HaciHHS TOPOXY,
rapOy3a, COHSIIHKKA, OTIPKiB; MPOPOCTKUA IUX POCIIWH; rycTa TYIII,
MUTIMETPOBHI Marip, JTiHIHKK, MIKPOCKOIH, Oe3MeyHi j1e3a, mpeaMeT-
Hi CTEKJIa Ta HAKPUBHI CKeJbIIs, NpenapyBalibHi TOJKH, CKJISHI Ia-
JIMYKH, CKIISTHKY 3 KPHIIKaMH, QUIBTpYBallbHUAN MNarip, CKIsHI 1J1ac-
THUHKH.

Xix podotu.

1. Jlnst nocmimiB BiOMParOTh POCIIMHYU 3 OJHAKOBUMH KOPIHIISIMU
Ta cTebIamu.

2. PocauHu po3MilyroTh Ha MisliMeTpoBoMy marepi. [lounnaroun
BiJ| areKca, 3 iHTepBajioM y 1| MM Ha pOCIMHU HaHOCSATH TYIIIIIO T10-
3Hauku. Ha xopensx xaniopytoth 1 cM, Ha cTebnax — 2+3 cMm.

3. KasiOpoBaHi poCIMHHU 3aKPIILUTIOIOTh Ha CKIISIHIN IJIACTUHIII, SIKY
00ropTarTh (GUILTPYBAILHUM IMAIICPOM 1 CTABJIATh BEPTHKAILHO B Ka-
Mepy, Ha JHO SIKOi HAJIMBAIOTh TOHKHUHU IIap Boau. Kamepamu MOXyTb
CIIyTYBaTH CKJISIHKHU 3 KPUIIKaMHU.

4. 3akpuTi KaMepu CTaBJIATh Ha 24 roJl. B TEMHE MiCIIe 3a TeM-
neparypu 2025 °C.

5. 3a o0y BU3HAYAIOTh POCTOBY 30HY Y KOPEHIB 1 MiJCiM S10MTb-
HHUX KOJIIHaX MPOPOCTKIB (Y MM).

Ipumimra. Pobnsime nonepeuni ti no30062CHi 3pi3u 0Cb0OBUX Op-
2amie y sonax pocmy. 3pizu po3ensaoaromo nio MiKkpoCKonom y Kpanii
600U 3a Man02o 30inbuteHHs. 3apucogyromy i pooIsims 6UCHOBKU PO
0Y008y KIimuH KOpeHs ma cmebna y 30Hax OileHHsl A PO3msAcHeH-
HAL.
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KOHTpOJ’lei 3allMTAHHA TAa 3aBJaHHA

1. YoMy mofinKy, HAaHECEHI Ha alleKCH KOPEHIB i cTeber, B pi3HUX
30HaX PO3XOIATHCS HEPIBHOMIPHO?

2. UuM BiZpi3HAETHCA PicT cTeOsia B JOBKUHY Y PO3OLBITHX 1 3J1a-
KOBHX?

3. SIK MOTOBIIYIOThCSI KOPEHI OMHOJONBHUX 1 JBOIOJBHUX POC-
TnH?

4. Ha3BiTh pOCIWHH, PIiCT SKHUX BigOyBaeThCs Iy*e IIBUIKO 1 TyKe
MOBLJTBHO.

5. Yu MOXIIMBHIA BTOPUHHUIE PICT Y OMHOJOJIBHAX POCIHH ?

6. Uu Bci KJIITHHH, SKI MICTATHCSI B TOYKaxX POCTY, OJHAKOBI 3a
(YHKIIOHATBHOIO aKTHBHICTIO 1 3HAYEHHSM Y TiCTOTeHe31 TKaHHH?

7. Slke 3HAUEHHS MalOTh ,,IIEHTP CIIOKOIO” 1 ,,MepHcTEeMa OUiKy-
BaHHS B aleKcax POCIUH?

Po6ota 96. OCOBJIMBOCTI KJIITUH ¥ 30HI POCTY
KOPEHA

30Ha AiJICHHS 1 30Ha PO3TSTHEHHS CKJIaal0Th 30HY POCTY KOPCHSI.
[Mozain MepruCTEeMHUX KIIITHH Y 30Hi iJIeHHs BiIOyBa€ThCSI aCHHXPOH-
HO, a TOMY OJIHI 3 HUX 1epe0yBaroTh B iHTep(asi, iHmi — B pi3HUX Pa-
3ax MiTO3y. BUsIBIIEHHSI MiTO31B CBIIYHTH MPO HASBHICTH POCTOBUX
MPOILIECIB Y KOPEHSIX.

Meta po6oTu. JlocniuTy KIITHHHA B PI3HUX 30HAX arekca Kope-
Hsl; BCTAHOBUTH, 1110 JIEsIK1 KJIITHHU 11epe0yBaroTh B iHTepdasi, iHIIi — B
NeBHiH (azi MiTO3Y, IO CBIMYHUTH PO ACHHXPOHHICTh MOMLTY KJIITHH
1 pICT aneKca KOpeHsi.

Marepiayiu, peakTuBH, odnaananHs. KopeHi pociuH (4acHUKY,
nuOyIi, KIHCbKHX 000iB, rOpOXy, KBacoJi), BojJsHa OaHs, MaJICHbKI
npoOipku 3 KopkaMu s ikcarlii Marepiany, npoOipku 6e3 mpooOoK,
yamku [leTpi, npenMeTHi cTekia i HaKpUBHI CKeJIbLIsl, TpenapyBalibHi
TOJIKH, CKJISHI HMaJIMYKH, CKaIbIel 1 Oe3MeuHi jie3a, IboJ0Ba OITOBa
kucinora, 45%-sa ourosa kucnora, 1H. HCL, peakrus [luda (pykcun-
CIpYMCTa KUCIIOTA), CIPYMCTA BOJIA.

Bucomoenenns peakmusy Illuga (byxcuncipunctoi kucnotu): 1 v
OCHOBHOTO ()YKCHHY PO3THUPAIOTh B CTYIMII i pO3UMHAIOTH y 200 Mt
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KUTUTAY0T AUCTHIIHOBaHOT Bomy. TTicist oxomomkeHHs po3unny a0 50°C
B HbOro Joat0Th 20 mut 11, HCL. Po3unH 0X0mopkyroTh 10 KiMHATHOL
TEMIIEPATypH, 101atoTh 1 r metabicymbdiry narpito (Na,S O,). Cymin
300BTYIOTh 1+3 XB. 3 aKTHBOBaHUM BYT'ULIAM, (DiNBTPYIOTH, HaMBa-
I0Th y TEMHY CKJISIHKY 1 cTaBIIsITh Ha 12 ron. abo Oinblue B TEMpSBY
710 3He0apBICHHSI OCHOBHOTO (DYKCHHY i YTBOPEHHS (PyKCHHCIPYHCTOT
KHCITOTH.

Buzomoenenns cipuucmoi éoou. J1o 200 M BOMOTIHHOT BOIU J10Aa-
1016 10 M1 10%-r0 po3uuny metabicynbdity Harpito (Na,S,0,) 1 10 mi
1u. HCI. Y po6oTi BUKOPUCTOBYIOTH JIMIIIE CBIXKUI PO3UHH.

Xix podorn.

1. BigpizaioTh BepXiBKM KOpEHIB 3aBIOBKKH 1 cM, (IKCYIOTh iX Yy
HEBEJMKUX MpOoOipKax 3 JILOAOBOIO OLTOBOIO KHUCIOTO. [Ipobipku
3aKpHBAIOTh MPOOKaMU 1 3aIMIIAIOTh 38 KIMHATHOI TeMIepaTrypHu Ha
10+12 ron.

2. KopeHi BiAMUBAIOTH BiJl KHCIIOTH TUCTUIILOBAHOIO BOAOIO B Yalll-
kax Ilerpi i nepenocats y npo6ipky 3 11. HCL. IIpobipku cTaBnsaTs Ha
6+10 xB. Ha BoAsHY OaHI0, 3 TeMneparypa sikoi 60 °C. (BinOyBaeTbcs
Marieparlist TkanuH i rigponi3z JJHK 3 yrBopeHHsM BiIbHHX aJbJerij-
HUX TPYI, SKi BUSBJIAIOTH peaktuBoM LlInda).

3. Kopeni nepenocsrs y npoOipku 3 peaktiuBoM Lluda. [Tpodipku
3aKpUBAIOTh KOPKaMHU 1 CTaBJISITh Ha 2+-4 rofl. Y XOJOIMIBHUK (4ac dap-
OyBaHHS BU3HAYAIOTh CKCIIEPUMEHTAJIBHO).

4. Marepian nNpoOMHUBAIOTh Y TPHOX MOCYAHHAX i3 CIPYHUCTOIO BO-
1010 TI0 5+10 XB. y KOXKHIMH.

5. Marepian npoMuBarOTh Y BOAOTIHHIHM Bomi, a MOTIM y 45%-ii
OLITOBiH KUCIIOTI.

6. Kopinui po3mimtyrots y kpamiuti peaktuBy Lluda (pykcuncip-
YHUCTOI KUCTIOTH) 200 45%-1 OLITOBOI KUCIIOTH HA PEAMETHOMY CKJIi.
BinpizatoTh Bifl HUX amikajdbHY YaCTHHY 3aBIOBXKH 1+2 MM, po3cMU-
KYIOTb ii IBOMa IIpenapyBaJIbHUMU ToiakamMu. [Ipenapar HakpuBarOTh
HaKpUBHHUM CKeIIbIIEM, Ha SIKe 3BEpXy KIalyTh HMIMAaToO4YoK (inbTpy-
BAJILHOTO Tarepy. 3 CHIOK HATHCKAIOTh Ha Mpenapar BEJIMKUM Malb-
LeM, He JOIYCKalO4H 3MillIeHHsI HAKPUBHOT'O CKEbIIS.

7. 3a Manoro i BEIMKOrO 30UIBIIEHHS MIKpOCKONA PO3MIISAAIOTH
PO3AYIICHUH KOpiHelb, BIAIIYKYIOTh KIITHHHU B Pi3HHUX (a3zax MiTo3y,
3apUCOBYIOTH iX. POONSATH BUCHOBKM NP0 CTaH KIIITHH B aIliKaJIbHIH
POCTOBIi1 30HI KOpEHsI.
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KOHTpOJ’lei 3allMTAHHA TAa 3aBJaHHA

1. Yu MOKHa Ha Mpernaparax, BATOTOBJICHHUX 33 HABSACHOKO BUIIIC
METOMKO0, BUSIBUTH MOCIIJIOBHICTh (ha3 MiTO3y?

2. Ha3pith (hazu MiTO3y 1 ONMUIIITE CTPYKTYPHI 3MIiHH B KIIITHHAX
y 1i epiojH.

3. SIke sABUILE HA3UBAIOTh AMITO30M 1 B SKUX KJIITUHAX BIH BIl-
OyBaeThCs?

4. Yum MITO3 BIAPI3HAETHCS BiJl MeH03y?

5. Uu icHye BiIMIHHICTH MK MITOTHYHHUM 1 KJIIITHHHUM LUKIaMHU
JUTs UG EePSHIIIIHOBAHUX KITITUH?

6. SIki poriecH BiIOyBarOThC IiJ] 4aC KJIITHHHOTO LUKy MEPHC-
TEMHHUX KJIITHH?

7. SIki Tpynu B MOJICKYJIaX BUSBIISIOTH 33 JIOTIOMOI'OI0 PEaKTHUBY
Hluda?

Po6ora 97. BUSABJIEHHS BIIJIUBY THAOJLIOITOBOI
KHUCJIOTH (I0K) HA PICT BIJAPI3KIB
KOJIEOIITHUJIIB BIBCA

AyKCHHU HaJiexkath 70 (iTOrOPMOHIB, sIKi HEOOX1/1Hi Ha BCixX dazax
POCTY KIIITHHU: JJICHHS, PO3TATHEHHA Ta Audepenmianii. Paszom i3 ri-
OeperiHaMH BOHH PETYIOIOTh POLIECH PO3TSTHEHHS KITiTHH. CTUMY-
JHOI0UNH e(DEeKT ayKCHUHIB BUSBISETHCS 32 HE3HAYHMX KOHIICHTpALIIH,
TOI SIK BUCOKHUI BMICT (DiTOTOPMOHY MOXKE 3yMOBUTH T'aJlbMyBaHHS
POCTOBHX MPOIIECIB.

Meta po6oTu. JJochimuTy BILTUB Pi3HUX KOHIIEHTPAI ayKCUHY
(inmominmonrosoi kucioru — IOK) Ha pocToBi mporiecu B (azi po3rsr-
HEHHS1 KJIITHH, BUKOPUCTOBYIOUH SIK G10TE€CT KOJIEONTHIII BiBCa.

Marepianu, peakTuBH, odnagHanHs. [Ipopocie HaciHHs BiBca, J10-
B)KMHA KOJICOTITHIIIB siIKoro He MeHIa 3a 1,5 cMm (100+200 mwit.); nuctu-
JbOBaHa BoAia, 2 %-ii pozunH caxaposu, pozund IOK (1 r Ha 1 x); micts
npo0ipoK y ITaTHBi, WicTh 4amok [leTpi 3 KpuiIkamu, rpaayioBaHi
mirmeTky Ha 5 1 10 Mu1, pi3ak 1 Hapi3aHHs KOJEOTUNIB, TICH3ITHK.

Buzomosnenns pozuuny IOK. 0,3 v IOK pozunsstors B 0,5 Mt era-
Houy. PozumH po36asistots Bomoro 1o 100 mut, HarpiatoTs a0 80 °C 5
XB., HICJISI 90TO 00’ €M HOro JOBOAATE 10 250 Ml
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Xig podoTu.

1. V micte npoHyMepoBaHHX MpoOipOK HANHMBAIOTH 1O 18 Mt
2%-ro pO34rHY caxapo3u, HEOOXIIHOT SIK JKEepesIo eHeprii.

2.Y nepury npo0Oipky HanuBaroTh 2 M1 po3unny IOK, 300BTYI0UM 11
BMicT. UHCTOIO MiNeTKO0 3 Hel 0epyTh 2 Ml pO3YHMHY 1 BHOCATH HOTO B
Ipyry npoOipky. 3 Apyroi mpodipKH TexX BiAOKPAIOTH 2 MIT i BIMBAIOThH
y TpeTio nmpoOipky. Onepariito MOBTOPIOIOTh. Y MIOCTY (KOHTPOJIBHY)
MpoOipKy HaNIHMBaIOTh 2 MJI BOIU. TaKUM YMHOM TOTYIOTH PO3YMHH
I’ SITH KOHIIEHTPAIlil 1HI0IIONTOBOT KUCIIOTH.

3. BurotopseHi po34nHM 1 BOLY HaJMBAIOTh Yy IIICTh Yamiok [lerpi,
B SIKI TICH3JIMKOM BHOCATH 1o 10 nekamitoBanux (0e3 amekciB) Kolie-
onTIIB 3aBIOBKKK 10 MM. BepxiBku iX BifpizatoTh, MO0 TPUPOIHI
ayKCHHH, SIKi CHHTE3YIOThCS B HUX, HE BIUIMBAIIM Ha picT. Koneonrumi
3pYYHO Hapi3aT CrelialbHUM Pi3akoM, BIJICTYIIaloun 3 MM BiJ| Bep-
X1BOK.

4. Yamkyi HaKpUBAIOTh KPUIIKAMU 1 3aJMINAIOTh Y TEMpsiBi Ha 3
IHi 3a Temneparypu 25 °C.

5. 3a Tpu JHI BUMIPIOIOTH TOBXKUHY KOJEONTHIIB. Pe3ynbraru 3a-
MUCYIOTh y Tabnuiro 7.1. Bynyroth rpadik 3ajeXHOCTI JOBKHHH
KOJICONTHIIB (BIAKJIAZAI0Th JaHI HAa OCI OPJMHAT) BiJi KOHIICHTpAIlii
aykcuHy (Bich abcrc). Jlani qocmiay oOpoOisitoTh CTATHCTHYHO 1 PO-
OJATH BUCHOBOK ITPO BIUTUB pi3HUX KoHueHTpatii [OK Ha pict xone-
OTITHIIIB.

Tabnuys 7.1. Bnnus IOK Ha picT koneonTuiB BiBca

JIOBXKHHA KOJEONTHIIIB, MM

Homep
yaniku [Tetpi

[MpupicT KoneonTuiiB,

IIOYaTKOBa KiHLIEBa MM

KoHTpoabHi 3annTaHHA Ta 3aBIAHHA

1. YUn omHakoBO pearyroTh Ha KOHLEHTpaLil ayKCuHy cTebma i Ko-
peHni?

2. Skuit mexanizMm BiuBy 10K Ha pict kitiTHH y §a3i po3TsIrHeH-
HA?

3. Sk Bigpi3HA€THCS Aig ayKCUHY Y (a3l po3TArHEHHs KIITUH Bixg
nii ribepeniny?
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4. SIki 3MiHM B CTPYKTYpi KJITHH BiIOyBaroThCs MiJ Yac iXHbHOTO
PO3TSITHEHHS?

5. Sk pearyrots Ha IOK HazemHi Ta BoAHi pociauHu?

6. Uu pearytots Ha IOK BomopocTi?

7. XT0 3 yKpaiHCBKUX BUYEHUX AOCIIIXKYBaB K pearyrots Ha (ito-
TOPMOHH POCIMHU 0ararboX BHIIB?

Po6ora 98. BIIJIMB AYKCHUHIB HA PICT BIJAPI3KIB
KOJIEOIITUJIIB 3JIAKIB

Cepen uncenbHUX e(eKTiB, sIKi 3yMOBIIIOIOTh ayKCUHH, HAHOIBII
BHBYCHHM € IXHs JIisl HA PiCT PO3TATYBaHHIM BiPi3KiB KOJICONTHIIIB
abo creelt, 110 1 BUKOPUCTOBYIOTH SIK Uy TJIMBHI O10TeCT Ha 1ieii Top-
MOH.

Hist aykcuHy, sIK 1 1HIDUX (ITOrOPMOHIB 3aJI€KHUTh BiJ KOHIICH-
Tpauii. 301IbIIEeHHS KOHICHTpPALii ayKCHHY BHUILE ONTHMAIbHOI IPU-
3BOIUTH JI0 CTIOBUIbHEHHS pocTy. Ha faeskunx 06’ekTax mokasaHo, 1o
301IbLICHHS KUTBKOCTI QyKCHHY CTUMYIIOE YTBOPEHHSI €THIICHY, SIKUH
3aTPUMYE PICT y JOBXKHHY.

Meta po6oTu. BuBunTH BIUIMB ayKCHHIB Ha PIiCT Bipi3KiB KoJe-
OTITHUIIIB 3J1aKiB.

Marepianu, peakTHBH, O00JaJHAHHA: TPOPOCTKU MIICHUIII,
nuctunbosana Bona, KH, PO,, Na,HPO,-2H,0, aykcun, ninilika, 6€3-
TIeYHI Jie3a, CKJISHI Kaminspu, gamku [lerpi, TepMocTar, miacTuIiH,
Baru, CTakaH4YMKH, MPOoOipKH, KOO, MipHI IMITIHIPH.

Xix poboru

1. Torytots pocdaruuii Oydep, pH 6,0.

Cxunan Oydepa: 87,9 mn 1/15M KH,PO, (9,078 r/m) + 12,1 mn
1/15M Na,HPO,-2H,0 (11,876 r/m).

2. T'otyroTh HaOip koHUEeHTpalil aykcuny (100; 20; 10; 5,0; 1,0 i
0,5 mr/n) Ha Pocdaraomy Oydepi, pH 6,0.

3. BubupaioTh MpopoCTKH NILIEHUL (BUPOIIEHOI Y TEMPSIB1 BIIPO-
JIOBX TPHOX Ji0) OIHAKOBOT'O PO3MIpY, BiJAUISAIOTH KOJICOIITHIII.

4. KoneonTuii po3KiagaroTh Ha JTiHIHAKY Ta, BIACTYUBILH BiJ] BEp-
XiBKH 4 MM, BiIpi3at0Th JIE30M CETMEHT 3aBIIOBKKH 5 MM.

5. Bmingyrotrs koneontuibs y 4amky IleTpi 3 AUCTHIBOBaHOIO

292

BOJIOIO, IOTIEPEAHBO BUAAIMBIIN KalIsIpOM IEPBUHHHUMA JTUCTOK.

6. HabupaioTh 1OCTAaTHIO KiNBKICTh BiApi3KiB, HAHU3YIOTH 1X Ha
CKJISIHUH Kanuisip 1 oAAraroTh Ha KIHYMKH Kamijisipa KyJIbKy 3 IJ1acTH-
JiHy (1100 BTpUMAaTH CErMEHTH Ha Kamisipi).

7. Ha kanminsipi 3amMipsiloTh TOBKHHY BCiX BiZIpi3KiB KOJEONTHIIB,
CKJIaZICHUX Pa30OM.

8. [NomimaroTe Kaniysip y gamky [leTpi 3 meBHOIO KOHLIEHTpALi€l0
aykcuHy. KoHTponbHuid BapianT mictuth jauuie Oydep (6e3 ropmo-
HY).

9. Yamku Iletpi cTaBnsaTs y TepMoctar 3 Temmneparyporo 25 °C i
B1AMIYAIOThH 4ac.

10. Ipupict Bixpi3KiB KOJICONTHIIIB 3/1aKiB i/l BIVINBOM ayKCHHIB
BUMIPIOIOTE uepe3 KoxkHi 10 xB. ynpomosxk 60+80 xB.

11. OTpumaHni pe3ynbTaTH 3alMUCYIOTh A0 Tabmuui 7.2, OyayroTh
rpadik 3aJIe)KHOCTI MBUAKOCTI POCTY KOJICONTHUIIIB BiJl KOHLIEHTpAIil
ayKCHHY 1 poOJISITH BUCHOBKH.

Tabnuysa 7.2. BniiMB ayKkcHHIB Ha picT Binpi3kiB
KOJICONTHJIIB 3JIaKiB

[MpupicT y OBXKUHY, MM

25 = = o
55| g= =2
8= g =
= 3 o SIE3)
5T | EE g
g5 S2 |10xs|20x8 |30xB|40xB | 50xB | 60xB | &=
52| <3 A&
2 3 S

KOHTpOJ’lLHi 3alIMTAaHHA Ta 3aBJaHHSA

1. Yu omHAKOBO pearyroTh Ha KOHIIGHTpAIll ayKCHHY cTe0sa Ta Ko-
peHi?

2. Skuii mexanizMm BBy 1OK Ha pict kitiTHH y §a3i po3TsIrHeH-
Hs?

3. Sk Biapi3HAETHCS Aig ayKCUHY Y (a3l po3TArHEHHS KIIITHH Bij
i ribepeniny?

4. SIx 3MIHIOETBCS CTPYKTYpa KITITHH TiJ] YaC pO3TSATHEHHS?
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Poora 99. BIIVIUB THAOJIIJIOLITOBOI
KHCJIOTH HA PU3OTEHE3 (YKOPIHEHHS)
JKUBIIIB

OnHUM 13 ICKPaBO BUPAKEHHUX €(DEKTIB ayKCUHY € CTUMYJISLIIS pH-
30reHe3y Ha KUBIAX. Y pa3i 00poOku ix pozunnamu IOK abo ii cuH-
TETMYHHUX AHAJIOTIB 1HIYKYEThCS 3aKIaJlaHHS JOJATKOBHUX KOPCHIB.
KoHneHTpalisi po34nHy Ta TpUBaJicTh OOPOOKH 3ajieKarh Bil BUILY
POCIIHUH 1 CTaHy KMBILIB. J{Js 3eleHNX MaroHiB BUKOPUCTOBYIOTh MEH-
111 KOHIIEHTPAIIii Ta MEHIII eKCTI03uIliT 00poOKH. Di310I0TUHO AKTHB-
Hi KOHIIeHTpaii B-iHAOMUIONTOBOI KHCIOTH, SIKi BHKOPHCTOBYIOTH Y
POCIIMHHHMIITBI, KOJMHBAOTHCA B Mexkax 10+20 Mr/i1, a TpuBajicTh ail
— 648 rox.

Meta po6oru. Jocninutu BrumB pizHux koHueHTpaniid [OK Ha
IHAYKIIIF0 PU30TCHE3Y Y POCIUH; BCTAHOBUTH 3aJIC)KHICTh MIXK KOH-
LIEHTpAIli€l0 (QITOrOPMOHY Ta TPUBAIICTIO il MOr0 Ha YKOPIHEHHS
pociuH.

Marepianu, peakTuBu, odaagHanHs. JKuBII pPI3HUX POCIUH
(TpajeckaHii, menaproHii, XpU3aHTEMH, TPOSHAW Ta iH.), 12-meHHi
MIPOPOCTKH KBACOIIi; PO3YMHU 1HAOMIONTOBOI Kuciotu — 10, 25, 50 i
100 mr/i; mopueIsHOBI CKISIHKU MicTkicTio 200 mit; ckanbmieni, 6e3-
HeyHi Je3a.

Xix podoTu.

1. V dorupu ckisinku HainuearoTh 80+100 mu po3uunniB IOK piz-
HUX KOHIICHTpAIIild, @ B KOHTPOJbHY — BOIOTIHHY BOIY.

2. Caixo3pi3aHi a00 3 MOHOBJICHUMH ITiJi BOAOIO 3pi3aMU YKHBIII
BUTPUMYIOTh y CKISIHKax TPH TOAWHH 1 OiTbIie.

3. XKuBui BUIIMArOTh Yepe3 pi3Hi IHTEpBaIN Yacy, 3aJIeKHO Bijl Ba-
pilaHTa JOCHiy, 3MHUBalOTh BOAOTIHHOIO BOJOIO 1 CTaBJISITh HA YKODi-
HeHHs (Y BOAy 200 B KIOBETH 3 ITiCKOM).

4. CriocrepiraroTh 3a pU30r€HEe30M Ha JKHUBISX. POOJISATH BUCHO-
BKH TIPO BIUIMB ayKCHHY Ha PU30TEHE3 JKMBIIIB, a TAKOXK IPO 3a-
JISKHICTh YKOPIHEHHSI BiJl KOHIEHTpAIl Ta TPUBAIOCTI 00pOOKH
IOK.

Hpumimka. Lo pobomy nposodsimov nio uac AimHuboi eupobHUHOT

npakmuxy. s 00cnioie uxopucmosyroms 3eieHi ma 30epes sauiii
oHCUBYI.
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KO]-[TpOJ'lei 3alIUTAaHHA TA 3aBAaHHSA

1. SIxi ¢izionoriyni mokazHUKH cBigyars rpo BruwB IOK Ha puzo-
reHe3 y pociun?

2.V sKili TKaHWHI 3aKJIaIal0ThCs JOIATKOBI KOPEHi?

3. Yu moxe IOK ranemyBaru puzorenes?

4. Yu € 3B’5130K MIXK PO3BUTKOM KOPEHEBUX CHUCTEM 1 MPOMYKTHB-
HICTIO POCIIUH?

5. Un MOXXHA TeCTyBaTH MPOMYKTUBHICTb POCIHH 338 PO3BUTKOM
KOPEHEBOI CHCTEMH Y TIPOPOCTKIB?

6. AyKCUHHM — 1Ie PEYOBHHH IPUPOJHOTO YU CUHTETUYHOTO T0-
XOIKEHHA?

PoGota 100. AIIIKAJIBHE TOMIHYBAHHS Y POCJIMH

[lix amikampHUM JOMiIHYBaHHSM PO3YMIIOTh KOPENSTHUBHE Tallb-
MyBaHHSI OIYHMX OpYHBOK BepXiBKOBOIO (amikanbHOIO). Lle sBuie
3HaYHOI0 MIpOIO 3aJICXKHUTH Bifl ayKCHHY, SIKHII CHHTE3Y€ThCS Y BEp-
XIBKOBIM OpYyHBIII 1 Oa3UMeTaIbHO TPAHCIIOPTYEThCA 1O cTebmy. Js
TOSICHEHHS alliKaJbHOTO JAOMIHYBaHHS 3allPOTIOHOBAHO KiJlbKa TiMo-
Te3: picT OIYHUX MAroHIB TajJbMYy€EThCS ayKCUHOM, SKUH HAIIXOAWUTh
3 anekcy; mig BiumBoM IOK cuHTe3y€eThCs iHTI0ITOp, KU 1 TambMye
PO3BHTOK OIYHHX MAroHiB; anikaibHa OpyHbKa, 30araueHa Ha ayKCHH,
arparye (IPUTATYE) MOKUBHI PEYOBUHH, BHACIIZOK Y4OT0 Oi4HI OpyHb-
K{ HE OTPUMYIOTh X y JOCTaTHIH KiJIbKOCTI.

Meta po6oru. Jlociiguty Ha pi3HUX POCIIMHAX, IO BEPXiBKOBA
OpyHbKa TajbMy€ PO3BUTOK OIYHHX; [MOKA3aTH 3HAYCHHS AyKCUHY B
LOMY MPOLIECI.

Marepiaiu, peakTuBH, 001aqHaHHA. PocIMHM TOPOXY, TOMII0-
piB, KBaCoOJIi, KApTOILII Ta i, TaHoiHOBa macTa 3 IOK (nocnigna) Ta
BOJIHA JIAHOJTIHOBA MacTa (KOHTPOJIbHA), Oe3IeuHi Je3a.

Xix podoru.

1. BubuparoTh pociIvHU TOpoxXy OAHAKOBOI BUCOTH (20 cm).

2. Y IOCHiAHUX POCIHH 3pi3at0Th BEPXIiBKY.

3. Ha onmni 3pi3u HanocsThk nacty 3 IOK, a Ha iHIII — TaHOTIHOBY
HacTy 3 BOJOIO.
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4. PociiuHM BHCTaBISIFOTH HA CBITJIO 1 LIONEHHO MOJHBAIOTH IX.
Ha cBiT0 BUCTaBISAIOTH TAaKOX KOHTPOJIBHI POCIIMHH 3 HE3Pi3aHUMHU
areKcamH.

5. 3a kinpka Ai0 pOCIMHU 00CTEXYIOTh. AHAII3YIOTh 1 3aIHCYIOTh
y npoToKoJI. POOMATE BUCHOBKY MPO BIUIMB ayKCHHY Ha PO3BUTOK O14-
HUX OpYHBOK.

KoHTpoJbHi 3anuTaHHs TAa 3aBIAHHS

1. TlosicHITh, YOMY HE MOXHA CIIOCTEPIraTH amikajibHe JOMiHyBaH-
HS1 Y 37IaKiB.

2. Sk BmBae IOK Ha pocToBi npoliecH B amikajibHil MeprcTeMi?

3. Cunres sKoro (HiToropMoHa-iHridiTopa CTUMYIIOE B-1HIOMLION-
TOBa KUCJIOTa?

4. Jle Ha IPaKTHLi BUKOPUCTOBYIOTH ayKCHHU?

PoGota 101. BUSABJIEHHS 3HAYEHHS I'NBEPEJIIHIB
Y IPOPOCTAHHI HACIHHA

ditoropMoHH, B TOMY 4YHC ribepelniny, iHIyKYIOTh PI3HOMaHITHI
Oionoriuni eextn B pocnuHax. BoHu € pesynbratom BILMBY (iTo-
TOPMOHIB HacamIiepesl Ha MeMOpaHHI Mpolecy i Ha TeHHUH amapar.
EnnoreHHi BUCOKOAKTUBHI PEUOBHMHH AiIOTH HA PiBHI TPAHCKPHIILIT Ta
TPAHCIIALII, 110 3yMOBIIIOE 3HAYHI 3MiHM B MeTa0OMI3Mi Ta KHUTTEI-
STTBHOCTI POCIIHH.

Meta po6otu. IlepeBipuTtH rimoresy, 3riHO 3 SKOK TiOEpemiH
CTUMYJIIOE PO3ILEIICHHs] KPOXMAJII0 B IIPOPOCTAIOYOMY HACiHHi; J0-
CIiANTH, 110 (PITOrOPMOH CHHTE3YETHCS B 3apOJIKY; BUSBUTH BILJIHB
ribepesiiny Ha MaTpUYHY aKTHBHICTb XPOMATHHY.

Marepiajau, peakTuBH, 00JaJHAHHSA. 3€pPHIBKH SUMEHIO; PO3-
YiH HoAy B HOIUII Kautito, 5 %-1 pO34MH rinoxJopuTy Harpito, 70 %-
i eTHJIOBUH CITUPT; cTepriibHI Yamky [leTpi 3 KpoXMalbHUM arapom
(1 % arapy i 0,5 % KpoxMai); CTepUIIbHI YalllKd, 1O KPOXMaJIbHOTO
arapy skux pomano rioepenin (1 mu 1 %-ro ribepeniny Ha 100 M
cepenosuia); 50 %-Ba cipuaHa KUCIIOTa, IUCTUIILOBAHA BOJIA, KOJIOH
Epnenmetiepa, ckambmeni, 6e3medHi je3a, CTepHiIbHi MiHIETH.

Ilioecomoska pociunnozo mamepiany. 13 3epeH SIMMEHIO 3HIMAIOTh
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HIKIpACTI MTiBKK. JIJIst IbOTO 3€pHIBKU SUMEHIO 3+4 TOAMHU 3aMOuy-
10Th B 50 %-My po3uuHi cipuanoi kucnotu. Ilotim Haciaus 10 pasis
MPOMHUBAIOTH TUCTUIILOBAHOIO BOJOIO B KOHIYHIN K001 32 eHepriiHO-
ro Horo crpyiryBaHHs. B jociimax i3 3epHIBKaMu MIICHUII, SKi HE
MaroTh ILTIBOK, 00pOOKa KHCIOTOIO HE MOTPiOHA.

Xix podortn.

1. IligroroBneHe o0 AOCIIAY CyXe HAaCiHHS PO3pPi3ar0Th IOMEpPEK
TOCTPHM CKaJibrieseM abo Oe3MeYHuM JIe30M Ha Bl YacTHHU: i3 3a-
poaKOM i 6€3 HhOTO.

2. [1onOBUHKH HACIHHS CTEPUII3YIOTH 5 XB. Y 5 %-My po3uuHi ri-
MOXJIOPUTY HATPil0, MPOMHUBAIOTH TPhOMA MOPLISIMUA CTEPHUIBHOT JHC-
TUIILOBAHO1 BOJMU.

3. IIpocTepuiizoBaHUM y CHHPTI MIHLIETOM TOJOBMHKH HACIHHSA
PO3MIILILYIOTH Ha arapi 3pi3oM YHU3 B CTepWIbHUX vamikax [leTpi, Ha-
Mararo4yrch SIKHaiMeHIIe BiJKpUBaTH KpUIIKHU. [IpoBoasTh Taki Bapi-
aHTH JOCIIIB:

KPOXMaJIbHUH arap + MOJOBUHKH 13 3apOJIKOM;

KpOXMaJIbHUi1 arap 3 ribepesiHoM + MOJIOBHHKH i3 3apOIKOM;

KpOXMaJIbHUi1 arap + MOJOBUHKH 0e3 3apojKa;

KpOXMaJIbHUi1 arap 3 ribepeniHoM + MOJIOBHHKH 0€3 3apojKa.

4. Yamkw 13 3epHiBKaMH CTaBJSTh HA 2448 ToA. B TepMOCTaT 32
temneparypu 2030 °C.

5. Micns uporo arap 3anuBaroTh po3unHoM ioay B KI (inaukato-
POM Ha Kpoxmaib). BiqMidaioTs HasiBHICTb 200 BiICYTHICTb KPOXMAJIIO
B pi3HMX BapiaHTax gociiay. [loscHio0TE i cioctepesxeHHs1. PoOmsTh
BHCHOBOK MO BIUIMB ribepeiny Ha CHHTE3 in vivo (epMeHTy [-aMina-
3, AKHH TiAPOITi3y€e KPOXMab.

KoHTpoabHi 3annuTaHHA Ta 3aBIaHHA

1. AKTHBHICTD SKOTO (PepMEHTY TOCHIIIOETHCS Ticisl 0OpoOKH Ha-
ciHH# ribepeniHom?

2. B sKiii 9aCTHHI 3epHIBKH 3aM1aca€eThecsi KpOXMalb?

3. SIki cnonyku yTBOPIOIOTHCS B HACIHHI 3a Aii B-aminasu?

4. YoMy Ha OCHOBI OJep:KaHHUX B JOCHii JaHUX MOKHA TOBOPHTH
PO BIUIMB Ti0epesiHy Ha MAaTPUYHY aKTUBHICTh XpOMaTuHY?

5. SIK mHPOKO BUKOPHCTOBYIOTHCS T10epeNiHy B TOCIIONAPCTBI pi3-
HUX KpaiH 1 Ha SIKUX pOCIUHAX?
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6. YoMy pocnuHM 0aBOBHH CTald OJHHM i3 OCHOBHUX 00 €KTiB
BUKOPHCTaHHSA Ti0epeniHiB?

PoGora 102. BIIJIUB I'I BEPEJITHY HA AKTUBHICTb
riapOJITHIHUX ®EPMEHTIB Y 3EPHIBKAX 3JIAKIB

OnHiero 3 HaOIMBII BHBYEHHX peakLiil pOCIMH Ha TibepeniHu
€ IHAYKUisA TiAponiTHYHUX (EepMEeHTIB y HaciHHI 31akiB. Y 1960 p.
BCTaHOBJICHO, IO MicIsl HA0yXaHHS 3epPeH 37aKiB Bke 3a 12+24 rog.
3apOZIOK MOYMHAE BUIUIATH Ti0eperniny, siki AuyHIyIOTh Y ajaeipo-
HoBHH mmIap. TaM BOHM iHIYKYIOTb CHHTE3 a00 aKTHBYIOTH TiIpoOJTi-
TUYHI (EPMEHTH Ta CTUMYJIOIOTH CEKpelilo nux (epMeHTiB A0 eH-
JOCTIEPMY, JIe BiOyBa€ThCS PO3MAa] 3alacHUX MoiiMepiB. Po3unHHI
MPOLYKTH pO3Maay MOTIM HaIXOAATh IS KUBJICHHS 3apolka. Y pasi
BUJAJICHHS 3apOJIKa i3 3epHIBOK i1HIYyKIis pepMeHTIB HE crocTepira-
eTbesi. OOpoOKa Takux 06e33apOAKOBHX HACIHUH €K30T€HHUM Tidepe-
JIHOM 3yMOBITIOE IHAYKLiIO ()epMEHTATUBHOI aKTHBHOCTI.

Meta po6oru. BusHauutu BIUUB ribepestiHy Ha akTUBHICTb TiApo-
TTUYHHUX (DEPMEHTIB y 3€pHIBKaX 3JIaKiB.

Marepiajau, peakTuBH, 001aAHAHHA. 3€PHIBKH SUMEHIO, IIIIe-
nuii; 10%-i po3unH Hoxy B Hoaui Kamito, S %-i po3ulH rinoxjiopu-
Ty Kanblito, 70 %-ii eTunosuii ciupt; crepuiibHi Yamku [letpi 3 ara-
poBuM cepenosuiieM (1 % arapy), crepuibHi damku Iletpi, B SKkux
1o arapy gonano kpoxmais (1 % arapy ta 1% kpoxmainio), 50 %-Ba
cipuaHa KMCJIO0Ta, JUCTHIILOBaHa BoJIa; Kosiou Epienmeiiepa, ckasbie-
71, 6e3reyHi Jie3a, CTePHUIIbHI MIHIICTH.

Ilioecomoska pociunnozo mamepiany. 13 3epeH sIMMEHIO 3HIMAIOTh
HIKIipsCTI MiBKK. J[71s 1boro 3epHiBKH sSTUMeHIO 3+4 rof 3aMO4yIOTh y
50 %-my po3uuHi cipyanoi kucioty. [lotim Hacinaa 10 pasiB mpoMu-
BalOTh JUCTUILOBAHOIO BOJIOO B KOHIYHIH KOJIO1 32 €HEPTiiHOTO CTPY-
mryBaHHs. B mocriax i3 3epHiBKaMu MINEHMIII, SKI HE MalOTh TUTIBOK,
00po0OKa KUCITIOTOI0 He OTpiOHa.

Xinx podorn.

1. IligroroBieHe A0 1OCHi Ty HACIHHA PO3Pi3al0Th MOMEPEK TOCTPUM
CKaJibliesnieM abo Oe3NeYHrM JIe30M Ha [IBl YaCTHHU: 13 3apOIKOM i 6e3
HBOTO.
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2. IonoBunku HaciHHS cTepwiizytoTh 30 XB. y 5 %-My po3unHi
FIMOXJIOPUTY KAJIBLII0, MPOMHUBAIOTH TPHOMA MOPLIAMH CTEPHIBHOT
JMCTHIIHOBAHOI BOAU Ta 3aMOYYIOTh y CTEPUIIbHIH BOJI.

3. 3a 12 rox. MONOBUHKHM HACIHWH 13 3apOAKOM PO3MILIYIOTH Y
crepuibHi yamku [lerpi (y cBiXy AUCTUIBOBaHY BOAY), MOJOBUHKH
3epHIBOK 0€3 3apoiKka IUIATh Ha JIBI TPYNH, ONHY 3 SIKUX BMILIAIOTh
y BOAY, @ IHIIy — y BOAHHUM PO3UUH TiOepesiHy, KOHLEHTPALis SKOTro
CTaHOBUTB 25 MI/1 (PO3YHH CTEPUIIIZYIOTh, MPOIYCKAIOUHN KPi3b MiJi-
NOpoBHid GiIETP, AiameTp nop sKoro 0,22 MKM).

4. Yci BapiaHTH CTaBIIATh y TepMoOcTar 3a Temreparypu 26 °C. Yac
iHKyOamii — 24 1 48 rox.

5. IlpocTepuiizoBaHUM y CHHPTI MIHIETOM IMOJIOBHHKU 3€PHIBOK
PO3MIILILYIOTH Ha arapi 3pi3oM YHU3 B CTepUIbHUX Yamikax [leTpi, Ha-
Mararo4yuch sIKHaiMEeHIIIE BiIKPUBaTH KPHUILIKH.

6. Yamku i3 3epHiBKaMH CTaBIATH Ha 24 T Y TEPMOCTAT 32 TEM-
neparypu 26 °C.

7. Iicas inkyOauii HOJIOBUHKY 3€pHIBOK BUAAJISIOTh, 4 IOBEPXHIO
arapy 3anuBaioTh 10%-Bum pozuunoMm oy B Kl (iHmmkaropom Ha
KpoXMalib) Ha 2 XB.

8. Po3umH oy 3MMBaIOTh 1 YaIIKU IPOMHBAIOTH BOJOI0. BinMiuatoTs
HasIBHICTb a0 BiACYTHICTh 3a0apBiieHHs CEepelOBUILA B Pi3HUX Bapi-
aHTax gociiny. [ToSCHIOIOTE 1i CIOCTEpeKeHHSI.

9. Po6iaTh BUCHOBOK PO BILIMB ribeperniny Ha CuHTe3 in vivo dep-
MEHTY [-aMinasu, KUl po3MIEILTIOE KPOXMallb.

KoHTpoabHi 3annTaHHA Ta 3aBIaHHA

1. B sKiii yacTUHI 3epHIBKY CUHTE3YEThCS ribepernin?

2. AKTHBHICTD SIKOTO ()epMEHTY 3pOCTaE Miciisi 0OpOOKH HACiHHS
ribepeninom?

3. B skili TKaHMHI cUHTE3y€eThCSA B-aminaza?

4. B sKiii 4aCTHHI 3€pHIBKH 3aM1aca€ThCsl KpOXMallb?

5. SIki cnonmyku yTBOPIOIOTHCS B HACIHHI 3a Aii B-aminasu?

Pobora 103. 'ICTOXIMIYHE BUABJEHHS PO3IIOALTY
AYKCHUHIB Y POCJIMHAX

AYKCHUHM CHHTE3yIOTBCSI B YacTHHAX POCIWH, LIO POCTYTb.
TpaHcnopTyIOThCA BOHM BiJ KJIITHHM IO KJIITHHH LUBIXOM AUQY3ii, a
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Ha JjaJieKi BiACTaHi - NPOBiTHUMHU TKaHHHAMH, IEPEBAXHO (PI0EMOIO.
3naunuii BMicT IOK Ta ii moxigHuX BinmMmiueHO B amekcax pOCIIHH,
MOJIOIUX JIMCTKAX Ta IX 3ayaTkax, BEPXiBKax KOJCONTHIIIB 3JIaKiB,
B aKTMBHOMY KaM0ii, B MPOBIIHUX ITy4YKax, Y MHJIKY Ta HACiHHI, siKe
(dhopmyeTbes. B 3pinnx TkaHMHAX BMICT ayKCHHIB HA0araro MCHIIHIA.
3anexHo Bii BUAY POCIIHHY, i1 (hi310JI0T1YHOTO CTaHy, YMOB OHTOTCHE-
3y Ta TUIYy TKAaHWHU BMICT ayKkcuHy Bapitoe Bi 1 1o 1000 mMxr Ha 1 xr
CHPOi pEYOBHHU. [ iCTOXIMIYHO PO3MIOiT ayKCHHIB BUBYAIOTH 32 AOTIO-
MOTOIO0 peakiiif Ha MOXiAHi 1H10MTY, 30KpeMa peakiiii CaabKOBCHKOTO
ta [Ipoxasku. Y pa3i B3aemoaii iHJOMIJIONTOBOT KHCIIOTH 3 PEaKTHBOM
CanbKoBCHKOTO BUHUKAE (hiojeToBo-4epBoHe 3abapBieHHst. [Ticns 06-
poOKH aykcuHiB peakTHBOM [Ipoxasku croctepiraroTh >KOBTO-OpaH-
&KeBO-3eJIeHy ()IyOpeCUEeHLII0 B YIbTpadioneTi.

Merta po6otu. JocnianTy nokanizalilo aykCHHIB y pi3HHX 4Yac-
THUHAX 1 TKAHMHAX POCIIHH 3aJIeKHO BiJl BUAY Ta (a3u OHTOTCHE3Y.

Marepianu, peakTuBu, o01aaHaHHs. [[popocTky 0gHOAOIEHUX
pociuH (MIeHuL, BiBca, KyKypya3H), iH})iKoBaHi IPOPOCTKH 371aKiB,
JUCTKH OeroHii, KarrycTu Ta inumx pocnus, 0,5 M FeCl,, 35%-ii pos-
YHMH XJIOPHOI KHCJIOTH, 3aii3oaMiadnuii ranyH i 50%-i po3zuus cipua-
HO1 KHCT0TH, 35%-11 po3unH Qopmaitiny, 25%-i pozunn HCI, etanon,
KparnenbHulli 3 peaktuBaMu CallbKOBCBbKOTO 1 [Ipoxasku, mpeaMeTHi
Ta HAKPUBHI CKEJIbI, MPenapyBalibHi TOJIKH, MIKPOCKOIH, €J1EKTPO-
IUIUTKU a00 CHUPTIBKH, uKepeno YD-cBiTha, CKISHI manniku, Oe3-
MeYHi J1e3a.

Peaxmue Canvkoscbkoeo ckinagaerbes 3 1 mu 0,5M FeClS, SKUH
JUCHeprytoTh y 50 MII XJIOpHOI KUCTOTH. PeakTuB roTytoTs nepes Bu-
KOPHUCTaHHSM.

Peaxmue Ilpoxasku - 1ie CBIXOBUIOTOBIIEHA CyMilll, sIKa CKJaja-
eTbes 3 25 mit 35%-ro po3unny Qopmariny, 25 mi 25%-i HC1 1 50 mn
95%-ro eraHony.

Xinx podorn.

1. be3neunumu iezamu poOIIsTH HONEPEUHi 3pi3u cTebel1, KOPEHiB,
KOJICONITHUIIIB, JIMCTKIB Ta iXHIX YEPELIKiB.

2. 3pi3n, 3po0IieHi 3 pi3HUX POCIHH 1 pi3HUX YacTHH iX, po3nisiaa-
FOTh Y BOJIi 32 MaJIOTO 301IIBIIICHHS MiKPOCKOIIA.

3. BingOuparore TOHKI 3pi3HM, Ha SIKHX THPOBOAATH peaKii
CanbkoBcbkoro i [Ipoxasku.
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IIposedenns peaxyii Canvbkoecbko2o: Ha 3pi3u HAHOCATb KpaIlIu-
Hy peakThBy CaJbKOBCHKOTO 1 HAKPHUBAIOTD iX HAKPUBHUMH CKEJIbLIS-
MU. 3pi3u 00epeKHO MiJIrpiBarOTh 1 PO3MISANAIOTH IMiJ] MiKPOCKOIIOM.
[NosiBa KOpHYHEBO-(]i0JIETOBO-UEPBOHOTO 3a0apBIICHHS CBITYUTH PO
HasIBHICTh y TKaHUHAX ayKcuHiB. CIix MaTH Ha yBasi, IO peakiis
CanbkoBcrkoro Buspisie He yume IOK, a i 11 moximHi (iHImi iHI0NbHI
CIIOJIYKH).

Ilposedenns peaxyii Ilpoxazxu. ITicnst oOpoOKH 3pi3iB peakTHBOM
[Ipoxasku ix mporpiBatoTe 5 xB. 3a Temneparypu 100 °C i po3mis-
JaroTh B yneTpadioneroBux npomensx. Peakmiro [Ipoxasku myxe
MacKye (QIyopecUeHIis ACSIKHX IHIIMX CIONYK, TOMY ii JOLIBHO
MIPOBOIUTH J1JIs IPOSIBIICHHS XpOMATOrpam, Ha SIKHX BUSIBIISIIOTH ayK-
CUHH.

4. PoOnsaATh BUCHOBKH TPO PO3MOJiN ayKCHHIB y PI3HUX YaCTHHAX
crebern, KOpeHiB, KOJICONTHIIIB 1 YEPEUIKiB JIMCTKIB; PO BMICT ayKCH-
HiB y cTe0ax MpOpPOCTKiB 31aKOBUX 1 JBONOJIBHUX POCIUH (KBACOJIS,
KIiHCBKi 000M); PO HASABHICTh ayKCHHIB y JIUCTKAX POCIHMH Pi3HOTO
BiKy (MOJIOAUX i CTapUX).

KoHTpoJibHI 3anMTaHHA Ta 3aBIaHHA

1. SIki ¢pa3u eMOpiOHATBHOTO €Tally OHTOTEHE3Y POCIHUH 3aJIeXkKaTh
Bifl ayKCHHIB?

2. SIky QyHKUil0 BUKOHYIOTH ayKCHHH Mifl Yac PO3TATHEHHS KIi-
TUH?

3. B skux yactuHax cTeOes, KOPEHIB 1 KOJCONTUIIIB MIiCTUTHCS
Hai0inblIe ayKCHHIB?

4. SIki noXigHi ayKCHHIB MICTATBHCS B TKAHWHAX POCIUH?

Podora 104. CIIOCTEPEKEHHS 3A ®OI310JIOT'TYHUMU
E®EKTAMU HUTOKIHIHY

L{uToKiHIHM BIUIMBAIOTH HA Pi3HI MPOLECH KUTTEAISIIBHOCTI poc-
JIUH: CTUMYJIOIOTh KIITHHHHN TONMI, AU(EpeHIaIio KIITHH Ta
OpraHiB, yCyBalOTh alliKalbHEe IOMiHYBaHHS BEPXiBKOBOi OpYHBKH,
CHPUAIOTh POCTY OiYHMX maroHiB Tomo. CrnenupiyHUM MPOSBOM
BIUTMBY IMX (DITOTOPMOHIB Ha POCIMHU € 3aTPUMKa CTApiHHS JHUCTKIB
Ta IHAYKUIS CHHTE3y YePBOHOIO MIrMEHTY OeTaliaHiHy B IPOPOCTKAax
IUPUIILI.
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Meta podoru. Jlocmigutu crenudivHuil BIUTUB IIMTOKIHIHIB Ha
POCIMHU, KOTP1 BUKOPUCTOBYIOTh SIK 010T€CTH; TIOKa3aTH, 10 IIUTOKi-
HiHM IHOYKYIOTh CHHTE3 HIrMEHTIB Y POCIMHAX 1 3aTPUMYIOTh pyHHY-
BaHHS XJIOPOILIACTIB Y JIMCTKAX.

Marepiain, peakTuBu, o0nagHaHHs. PociauHu Gerowii, Tpa-
JecKaHLii, XJIopodiTyMa, MPOPOCTKH LIMPHLIi, TPOPOLICHi B TEMPSBI
BIpoAoBXK 72 rox 3a Temneparypu 24°C; 107 M po34rH HUTOKIHIHY
(BAII abo kinerun), Gocdarnuii 6ydep 3 pH 6,3, po3unH KiHETHHY
(5 mr kineruny, 1,5 mut 0,1 5. NaOH y 200 mi Bomu), L-tupo3suHn;
KIOBETHU JAJIs1 IPOPOLIYBaHHsI HACIHHA UpHLi, yamku [letpi (aiame-
TpOM 5-6 cM), QUIBTpYBaJIbHUI marmip, (QiIBTPH, TEPMOCTAT, KOPKOBI
cBepaa.

Xinx podorn.

3agoanns 1

1. KoHTpoOnBHI THCTKH OOMPUCKYIOTH BOAOO, a JOCIIAHI - PO34H-
HoM BAII abo KiHETHHOM.

2.3a 24 ron. poOaATH CBEpJIaMH BUCIUKH JIMCTKIB 1 PO3MILLYIOTH 1X
Ha BoJIoroMy namepi B amkax Ilerpi.

3. Yamku [lerpi 3 BUCiUKaMU JTUCTKIB BUTPUMYIOTh TPH JOOH Yy
TEMpSIBI.

4. 3a Tpu 100K BiAMI4aIOTh 3a0apBIEHHS BUCIYOK JIUCTKIB.

5. CrioctepekeHHs IPOIOBKYIOTH IIie KijbKa ai0. Pe3ynbraru mo-
CIIiZy 3aMUCYIOTh Y IPOTOKOJ 1 pOOJIATH BUCHOBKH MPO BIUTUB LIUTOKI-
HiHy Ha CTapiHHA TKaHUH.

3agoanna 2

1. Y IpopoCTKiB IIMPUL BUAAISIOTH KOPIHIII.

2. Po3knazgaiots o 10 mpopocTKiB Ha 3BOJIOKEH]I BOIOIO (iITPU B
yamkax [letpi. Lle koHTponpHMI BapiaHT.

3. JocnigHi IpOpOCTKH PO3MILIYIOTh Ha (iIbTpax, sKi 3BOJOKY-
10Th 2 M1 ocdarnoro O6ydepa (pH 6,3), mo mictuts 1 mr/n L-tupo-
3uy Ta 107 M BAII abo kiHeTUHY.

4. Yamku HaKpUBalOTh KPHUIIKAMU 1 CTaBIATh Ha 18 rox. 3a Temrie-
parypu 24 °C y TepMocTar.

5.3a 18 rox. aHamizylOTh IHTCHCUBHICTb 3a0apBIICHHS JOCIITHHX 1
KOHTPOJNBHHUX MPOPOCTKIB. JlaHi 3amuCyroTh 10 TPOTOKOY 1 poOiIsTh
BIJIOBIIHI BUCHOBKH.

Ha nmx TectoBux 00’€kTax BHBYAIOTh TAKOXK BIUIMB Pi3HUX KOH-
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uentpauiii uutokiHiHiB (BAIl i KiHETHHY) Ha 3aTPUMKY CTapiHHA
TKaHUH 1 010CHHTE3 MIrMEHTY OeTalliaHiHY.

KoHTpoabHI 3aniMTaHHSA Ta 3aBIAHHA

1. UuM MOXXKHA MOSCHUTH 3aTPUMKY CTapiHHS JIMCTKIB i BIUIU-
BOM ITUTOKIHIHY?

2. Sk MOXHa MOSACHUTHU IHAYKLIIO MIrMEHTOYTBOPEHHS y MIUPHULI
i €0 UTOKIHIHY?

3. SIK UMTOKIHIH BIUIMBAE HAa CTPYKTYPY XJIOPOILIACTIB?

4. S|k MUTOKIHIH i€ HA ITOALUT KIITHH?

5. IlopiBHsiiiTe peakuii pociIvH Ha {10 ayKCHHY Ta rideperiny.

PoGora 105. BUSIBJTEHHA AHTATOHI3MY J
OUTOKIHIHY I ABCIIU30BOI KUCJIIOTH

Bionoriuni edexrn, 3yMOBJIEHI ayKCHHAMH, TiOepesiHaMHt 1 IIUTO-
KiHiHaMHU ycyBaloTbesl abciu3oBoto kucnororo (ABK) ta etuneHom.
Leit aHTaroHi3M NpPOSABIAETHCA y Oararbox (¢i3ioaoro-6ioXiMidHUX
npouecax. [IpoTunexHuii BIUIMB UUTOKIHIHY i aOCIIM30BOI KUCIIOTH
Ha POCIIMHU MO)KHAa BHABUTH Ha TaKOMY TECTOBOMY O0’€KTi sIK 130-
nboBaHi cim’anomi rapOysa. Tak, ABK ragsmye 3yMOBiIeHy HUTOKiHi-
HoM aktuBalito cuaTe3y PHK 1 6inka, yTBOpeHHS MoJicoM, aKTUBHICTb
LUTOIUIa3MAaTHYHHX 1 XJIOPOTIACTHUX (DEPMEHTIB, IO MPU3BOIUTH /10
raJbMyBaHHsI POCTY CiM si10JIel Ta IXHBOTO HO3EJICHIHHS.

Merta po6oTu. BcraHoBUTH aHTaroHi3M il IUTOKIHIHY i aOcIu-
30BOi KHCJIOTH Ha POCTOBI MIPOIIECH, & TAKOK CHHTE3 3€JICHUX MirMEH-
TiB B 130JIbOBaHUX CiM’SA0JIAX rapOy3a.

Marepiasiu, peakTuBu, 00;1aAHAHHSA. [301150BaHI ciM’ 110111 TapOy-
3a; pozund BAII (10 mr/m), posunn ABK (10 mr/xn); xtoBetu, QinbTpy-
BaJIbHUI marip, yamku [lerpi, Oe3neuHi Jie3a, IpegMeTHI Ta HaKpUBHI
CKeJIbLIsl, MiIKPOCKOIIH, ITpenapyBaibHi TOJIKH, CKIISHI TaTHYKH.

Xin podotn.

1. Hacinns rapOy3a 3aMouyioTh y Bofi (2 rox.).

2. Buninsrots ciM’s110i i3 HaCiHHS 1 pO3KJIaJaroTh X Ha QUIBTpY-
BaJILHOMY Hariepi B yamkax [lerpi (iameTpom 5 cMm), Kyau HAJIUBAIOTh
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1o 2 M1 Boau (KOHTPOJIb) a00 po3unHiB (iToropmMoHiB. OTxke, JOCTi]
MPOBOAATH y TPHOX BapiaHTax: iHKyOawis ciM’saoneil y Boai, B po3-
ynHi BAII i B pozunni ABK.

3. Yamku 3aKpUBaroTh 1 CTaBISATh HA 5+6 110 y TEMpSIBY.

4. 3a 5+6 1i0 BiAMIYArOTh KOJIP JOCIIHHUX 1 KOHTPOJIBHUX CIM’S/IONCH.

5. PoOnsaTh monepeuHi 3pi3u ciM’sIoe, siki po3nISAar0Th i Mi-
KPOCKOIIOM 32 Majioro 30inbienHs. [Ipenapary 3apucoByIoTh.

6. IlopiBHIOIOTH 3pi3H, iHKYOOBaHI y po3unmHax (iTOrOpMOHIB 3i
3pi3amu, iHKyOoBaHUMH Y Bofi. KoHCTaTyl0Th aHTAaroHi3M BIUIMBY LIU-
TOKIiHiHIB 1 a0CIIN30BOT KUCIIOTH Ha POCIMHH Ta POOJISTH BUCHOBOK.

KoHTpoabHi 3anMTaHHA Ta 3aBIAHHA

1. SIxi ocHOBHI GiosoTivHI e(eKTH 3yMOBIIOIOTh UUTOKiHIHU? SIKi
cnenugivHI peakiii XapakTepHi s aOCIU30BOT KUCTIOTH?

2. Ha3BiTh peakuii pociuH, B SKHX MPOSBISETHCS CHHEPTI3M
BIUIMBY Pi3HHUX (PiTOTOPMOHIB.

3. INopiBHsiiTe OGiomoriuHi TECTH IS BUSABIEHHS Y POCIMHAX LIU-
TokiHiHiB i ABK.

4. SIxi iToropMoHH € aHTaroHicTaMu?

5. 3a BenuKoi KUIBKOCTI Ti0epeniny B TKAHMHAX MOCHITIOETHCS CHH-
te3 ABK. UM 11e MokHa MOSCHUTH?

6. Uu 3actocoBytoTh mutokiHiaM i ABK ms perymsmii pocToBux
MPOLIECIB POCTHH?

Po6ora 106. BIIV/IUB ETUJIEHY HA POCTOBI
MNPOLECH Y POCJIMH

ETnnen xapakrepu3yeThesl MIMPOKUM CIIEKTpoM (izionoriuHoi aii
Ha pOCIUHHU. BiH rajpMye picT MpopoCTKiB y AOBKHUHY, IOPYLIYE HOP-
MaJIbHE OPTOTPOITHE MOIOKEHHS POCIIMH, CHPHSIE TOTOBIIEHHIO CTE0el,
OIIa/IAHHIO JINCTKIB 1 IJIONIB, CTAPiHHIO TKAHWH, 3yMOBJIIOE EMiHACTIIO
JIMCTKIB, CTUMYJIIO€ BUTIKaHHSI JIaTEKCY 3 MOJIOYHHKIB TeBei ToIwo. Yci
i Ta iHIi eeKTH eTUIeH 3yMOBIIIOE 3a Iy’e HU3bKOi KOHIIEHTpALil
(1 wactuna ra3zy na 1000000 wactun mositps). biocunTesy #ioro B
TKaHWHAX CIPHUSIIOTH CTPECOBI (PaKTOPH.

Meta po6oTn. BusiBUTH BIUTMB €TUJIEHY Ha POCTOBI NPOLECH Y
POCIHH, IOKa3aTH 3Ha4YeHHA B IUX npouecax IOK.
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Marepianu, peakTuBu, o0naaHanHsa. EtionsoBani 5+6-1000Bi
MIPOPOCTKH TOPOXY, KIHCHKUX 0001B, JIFOTIHUHY; CKJISIHI KOBITAKH 3 CKJIs-
HUMH IUTaCTUHKaMU-ITiICTaBKaMK; CBITHJIBHUI ra3 abo A03piii 10my-
Ka, JaHOJIIHOBA IacTa 3 BOIO0X0, TaHomiHoBa macra 3 0,01%-10 IOK.

Xix podorn.

1. Buporieni B TeMpsiBi IPOPOCTKH POCIUH CTaBIATh Ha CKILAHI
IUTACTUHKY, K1 3BepXy HAaKPHUBAIOTh CKISTHUMH KoBIakamu. /st kpa-
LIOTO MPUJISITaHHS KOBMAaKa 0 IJIACTUHKH 3HU3Y HOro 3MasyloTh Ba-
3€J1IHOM.

2. IIpoBoAATE YOTHPH BapiaHTH AOCIIAY:

KOHTPOJIbHUHM BapiaHT - MijJ KOBIMAKOM MICTSATbCS POCIHMHH 1 3BU-
YaifHe MOBITPS;

JpYTUil BapiaHT — MiJ KOBIAK CTaBIATH €Ti0NbOBaHI IMPOPOCTKHU,
aJle MiJi HbOTO KIaIyTh KiIbKa JO3PUIMX SOMYK, sIKi BUAUISIOTH €TH-
neH. Mo)kHa 3aMicCTb SIOTyK BITyCTUTH IIiJI KOBIIAK TPOXH CBITUIBHOTO
rasy;

TpEeTii BapiaHT — Bce POOJIATH TaK caMo SIK B APYroMy BapiaHTi,
aJle y POCIIMH BUAAIAIOTH BEPXIBKH 1 HA HUX HAHOCSTH BOIHY JIAHO-
JIHOBY MAaCTY;

YeTBEPTHH BapiaHT — HA JIEKAiTOBaHi POCIMHMA HAHOCSTH JIAHOMI-
HoBy nacty 3 0,01 %-oro IOK. Jlani Bce poOmsTh, sIK y Apyromy Bapi-
aHTI.

3. Pocnuau ycix BapiaHTiB gociify Ha 1+2 THKHI CTaBISTh Y TEM-
psBy. CnocTepiraroTb 3a pOCTOBUMH IpOLiecaMt (BUMIpPIOIOTh BUCOTY
Ta aiaMeTp creden NpopocTKiB). Pesynsrari BUMipioBaHb mapaMeTpis
creben 3anucyIoTh B Ta0uIIo 7.3.

4. ITicns 3aKiHYEHHS AOCIiAY BUTOTOBIISIIOTH MOMEPEYHi U 10310~
BXKHI 3pi3u cTe0eNl KOHTPOJIILHHUX 1 JOCIIIHUX POCIHUH, HOPiBHIOIOTH
ixHI0 aHaTOMiuHY OyZ0BY. 3apHCOBYIOTH IpENaparH.

Tabnuys 7.3. BnjuB eTHjIeHy Ha POCTOBI IPOLIECH Y POCTIHH

JlopxxuHa ctebiia, MM JHiamerp cTebna, MM
3a 7 1i6 3a 14 ni6 3a 7 1id 3a 14 ni6

Bapiant nocmigy

5. PoOnSTH BUCHOBKHU IIpo BIUVIUB €CTUJICHY HAa POCIIMHU 1 3HAYEHHS
AYKCHUHY B IIUX ITpOLCCax.
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KOHTpOJ’lBHi 3allUTAHHA Ta 3aBJaHHSA

1. YoMy asist JOCHIIKEHHSI BIUTUBY €THJICHY Ha POCTOBI IPOLIECH y
POCTIVH BUKOPUCTOBYIOTH €TIONBbOBaHI TPOPOCTKH?

2. SIk eTHJICH BIUIMBA€E HAa TEOTPOIIYHE MOAPA3HEHHS Y POCIUH?

3. Sk eTHJIeH BIUIMBAE Ha JIEKaIliTOBaHI IPOPOCTKH?

4. Uu € 3B’5130K MK O10CHHTE30M €THJICHY Ta BMICTOM Y TKaHWHAX
ayKcuny?

5. Ha3BiTh CHHTETHUYHI MPOAYLEHTH ETHIECHY, SIKi BUKOPUCTOBY-
FOTh Y POCJMHHHUIITBI.

6. [ns perymoBaHHS SIKUX IPOLECIB Y POCIUH BHUKOPHCTOBYIOTh
eTuieH?

Po6ora 107. CIHOCTEPEKEHHS 3A IBUJAKICTIO POCTY
INWJIKOBUX TPYBOK

[IBUIKICTh pOCTY pI3HUX PpOCIMH Ta OpraHiB HEOIHAKOBA.
Oco01BO IHTEHCUBHO 301IBLIYETHCS TOBXKHHA MUJIKOBUX TPYOOK Tic-
JIs IONaJaHHs MUJIKY Ha MPUAMOYKY MaTOUYKH, 110 CyMiCHa 3 pOCIIH-
HaMH-3alWI0Ba4aMu. PicT nmuikoBoi TpyOKH Mo)kHA O€3M0CepeHbo
CIOCTEpIraTy IijJ MiKpOCKOIIOM.

Meta po6otu. JJocninutu XapakTep pocTy MUIKOBUX TPYOOK, BU-
3HAYUTH HIBUJIKICTh IXHBOT'O POCTY.

Marepiayiu, peakTuBH, odnagnanHs. [1niok 31 mOHHO PO3KpHU-
TUX NWIAKIB (IPUMYJIM, amapuiica, TIOJbIIaHa, HapIUca Ta IHIINX
pociun); 1%-it arap 3 5-10% caxapo3or ab0 IJIFOKO3010; MPeAMETHI
cTekiIa (MOKHA 3 JTyHKaMH), CKJISHI MAJIMYKH, HAKPUBHI CKEIbIIs, Ba-
3€J1iH; TePMOCTAT, MiKPOCKOITH, OKYJISIP-MIKPOMETPH.

Xix podortn.

1. Ha npenMeTrHe ckIlo HAKIaAalOTh CKISHE Kiblle 3aBBUIIKU 0,5
CM, a Ha JIHO IIi€i CKJITHOT KaMepH HAHOCATh KPAIJIMHY BOJIH.

2. 3BepXy KaMepy 3aKpUBAIOTh HAKPUBHUM CKEJIbIICM, HAa HIKHIH
OiK SIKOTO HAHOCSTh KparuikHy arapy 3 10%-10 caxapo3oro.

3. Arap 3aciBarOTh NMWJIKOM, CTPYUIYIOYH HOTO 31 IOWHO PO3KpH-
TOTO MUJISKA.
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4. Kpai ckia, mo npuiiiraioTh A0 KiJibLisl, 3Ma3yloTh Ba3eIiHOM, 3a-
MoOIraroYy UM TiICUXaHHIO MTUJIKY.

5. Kamepy craBnate y Tepmoctar 3a temneparypu 20+25 °C.

6. Konmu muitok mpopocte, BCTAHOBIIOIOTH OIHY IMHJIKOBY TPYOKY
B IIEHTPI OIS 30pY MIKPOCKOIIA i CIIOCTEPIrarTh 3a MBUIKICTIO il
pocTy, AKHii BUpakatoTh y MKM 3a 1 rox. OnepskaHi AaHi 3alUCyIOTh
B TaONMUIIO 7.4 1 CTAaTUCTUYHO OOPOOIISIOTH iX.

Tabnuys 7.4. LIBUAKICTH POCTY MIJIKOBOI TPYOKH

Bapiant JloBxuHa THIKOBOT TPyOKH, MKM ITBHAKICTS

HOCTIAY | 33 10xB | 3220 xB | 3240 xB | 32 60 xB | POCTY (MKM/TOT)

Hpumimka. Leti 0ocnio moocna npogecmu 8 iHwil Moougikayir.
To0i sukopucmogyioms npeOMemHi Cmekia 3 IyHKamMu, 8 sIKi BHOCAMb
kpanauny 10+20%-20 posuuny caxaposu 3 0,01%-m 6opamom Ha-
mpito. Hao kpaninero caxapo3u cmpyulyioms woUHO poKpUMULL NUIAK.
Ilpenapam po3zenadaiome nio Mikpockonom uepe3 00HaKo8i iHmepeanu
yacy. Aopa, wo micmamvcs @ KiHUUKY RUTKOBUX MPYOOK, w0 poc-
myms, MOJdCHA 3aghapbysamu, 000aio4u Yy PO3UUH KPANIUHY ayemo-
KapMiHy abo HellmpanbHO20 Yep8oH02o. [ 3anobieanHs 0CMOMUYHO-
MY pO3pU806i KiHUUKI6 NUIKOSUX MPYyOOK i Ok cmumyasayii pocmy, 00
PO3UUHY caxapo3u 000aiomv bopam Hampiio.

KOHTpOJ’[I)Hi 3aNIMTAaHHA Ta 3aBJaHHSA

1. ;s 9oro 1o arapy H00aBIIsIOTE caxapo3y?

2. SIxi peyoBMHH BUALISIE MPUMOYKA HA CBOIH MOBEpXHi?

3. Jlnst oro B KaMmepy IS TIPOPOIyBaHHS MUJIKY HAHOCSTH Kpa-
TUTHHY BoAM?

4. IlopiBHANTE MBHUAKICTh POCTY MUJIKOBUX TPYOOK Ta IHIINX Op-
TaHIB POCIMH, BUKOPUCTOBYIOYH BJIACHI JaHi Ta pe3yJbTaTH, BiaoMi 3
JTEepaTypy.

5. SIK 3MIHFOETHCSI CTAaH MATOYKH 11T 9ac TPOPOCTAHHS ITHIIKY ?
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Po6ora 108. BUSHAUYEHHS ®EPTUJIBHOCTI
IWJIKOBUX 3EPEH

OepTHIBHICTIO TUIIKOBHX 3€pEH HA3WBAIOTh iXHIO 3JaTHICTH 3Y-
MOBITIOBaTH 3aIUTiIHEHHS XKiHO4Yoro ramerodity. s BU3HAYCHHS
(hepTHIILHOCTI 3aCTOCOBYIOTh JIBA METOJM: AalleTOKAPMIHOBUH Ta
WOTHUH.

Meta po6otu. JocniauTu pi3HOSKICHICTh MHIKOBUX 3€PEH Y
UIAKaX, BUBYUTH BIIJIUB Hi]lCI/IXElHHSI IMMUWJIKY Ha Horo KUTTE34aT-
HICTb.

Marepiaan, peakTuBH, o0uagHaHHsA. [[MI0OK pi3HUX POCIHH,
MPEeIMETHI CTEeKJIa 1 HAKPUBHI CKeJbLs; IpernapyBaibHi TOJKH, Mi-
KpPOCKOIIM, PO3YMHU alleTOKapMiHy Ta Homy B HOOUAI Kallilo, Kpa-
MEIbHUII.

Buecomoenenns posuuny ayemoxapminy: po3unusoTs 0,5-2,0 T
kapMiny B 100 mi 45%-1 onTOBOT KMCIIOTH MiJ 4Yac KHIT SITIHHS
Briponosxk 20-30 xB.

Po3uuH ¢inbTpyroTh 1 400aBISAIOTH A0 HHOTO 1-2 KpaliuHH
alerary 3ajisa.

Xin po6orn.

Jocnin nmpoBoasITE y JBOX BapiaHTax: 3 IHJIKOM 13 I[OHHO
PO3KPHUTOTO MUJISAKA 1 3 MUJIKOM, MiJICyIIeHUM yrpogoBx 20+30
XB.

1. [Tunsik poCIMHU PO3AYIIYIOTH Ha MIPEIMETHOMY CKJIIi CKJISTHOTO
MAJTAYKOIO B KPAIUIMHI PO3YHHY alleTOKapMiHYy.

2. [Ipenapar po3risaar0Th il MIKPOCKOIIOM: CTEPHIIbHI ITUIIKOBI
3epHa B TAKOMY pa3i He 3a0apBIIIOI0THCS 30BCIM 200 3a0apBIIOIOTHCS
HEPiBHOMIpPHO.

3. PoGnaATh BUCHOBOK NP0 (EPTUIBHICTH TTHIIKY.

IHpumimxa. Hxuo nuixkoge 3epHo Mac moecmy exsuuy, mo 3a-
CMOCo8yIOmMb HOOHUL MemooO usHauenHs epmunvrHocmi. Tlunkogi
3epHa 6 yvomy pazi apoyroms UoOHUM pozuurom. Memoo Oazy-
€MbCA HA MOMY, WO CIMEPUTbHI NUTKOGI 3ePHA KPOXMANIO 308CIM He
Micmamob abo micmams 11020 cuiou. Tomy 1100HuULl pO34UH, NPOHUKA-
104U Kpi3b MOGCHMY eK3UHy, NOGHICMIO 3a0apenioc auwe pepmuisb-
HUT NUTLOK.
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KOHTpOJIbHi 3alIMTAHHA Ta 3aBAAHHSA

1. YnM BiApi3HAETBCS MOHATTS ‘SKUTTE3NATHOCTI” B “hepTuiib-
HOCTi”?

2. Ha3BiTh MeTOOM BH3HAYEHHS JKUTTE3NATHOCTI MHUJIKOBHX 3€-
peH.

3. Cxapakrepu3syite OyJ0BY IIJIKOBOTO 3€pHA.

4. Sk hopMy€EThCS THIIKOBE 3€PHO?

5. [lunxoBe 3epHO — 11e TaMeTOMIT Yu ciopodit?

Po6orta 109. BIINIMB AYKCUHY, I'l BEPEJIIHY
TA HUTOKIHIHY HA ITIPOPOCTAHHS ITMIKY

@DiTOropMOHH PETYIIOIOTh POCTOBI MPOIECH BEreTaTHBHUX Opra-
HiB pocnH. Bin iXxHbOTO Oasancy B TKAHWHAX 3aJIEKUTH PicT cTebel,
KOPEHiB, TUCTKIB. OHOYACHO 1i (hi3i0JI0TYHO aKTUBHI CIIONYKH €H-
JIOTEHHOTO TIOXO/DKEHHS BHSABISIIOTHCS €(EKTHBHUMH 1 MIONO TeHe-
paTHBHUX OprasiB. Bix HHUX 3ajexuts GopMyBaHHS KBITOK i IUIOMIB,
BOHH 1HAYKYIOTh LBITIHHS T4 3HAYHOIO MIpOIO BU3HAYAIOTh MPOLIEC 3a-
TUTIZTHEHHS y POCIIHH.

Meta po6oru. BuzHaunTu BB (iTOTOPMOHIB Ha POCTOBI MPO-
LECH ITHJIKY.

Marepiaau, peakTuBu, odsagHanHs. [1niok 31 moiftHO po3Kpu-
THUX TWIAKIB, caxapo3o-arapose cepenopuie (1%-it arap i 10 %-a
caxaposa), IOK (3+5 mr/n cepenosua), ridepenin (1 Mr/i), KiHeTHH
(1 mr/m); mpenMeTHI Ta HAKPUBHI CKEJIbLS, CKIISHI TTAINYKH, Ba3elliH;
TEPMOCTAT, MiKPOCKOIIH, OKYJISP-MiKPOMETPH.

Xix podotu.

[Munok mpopoIyoTh y BOJIOTiH KaMepi, Tak caMo K y poboti 107.

[IpoBonsTh YOTHPH BapiaHTH AOCIILY:

KOHmMpPONbHUL 6apianm — IPOPOIILYyBaHHS MUKy HA caxapo30-ara-
POBOMY CEpPEIOBHIIL;

Opyeutl apianm — N0 KOHTPOJBHOTO cepenoBuina nonaots [0OK;

mpemiil sapianm — 10 KOHTPOJBHOTO CEpPEeIOBHIIA JONAI0Th ride-
pemiH;
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yemeepmuii 6apianm — 10 caxapo30-arapoBoro CepeJoBUILA JOMa-
I0Thb KiHETHH.

1. Bosori kamepH 3 MUJIKOM CTaBIATh IS POPOILYBaHHS B TEp-
Mocrar 3a temneparypu 20-25°C Ha 1 rox. InTepBan Mix mociBom
MUIKY B pi3HUX BapianTax 10 xB.

2. 3a 40 XB. OKyJISIp-MIKPOMETPOM BUMIPIOIOTh JOBXUHY 10 mu-
KOBUX TPYOOK.

3. 3a 40 xB. BUMIpIOBaHHS MOBTOPIOIOTH 3HOBY. [IOPiBHIOIOTH
HIBUJKICTh POCTY MIJIKOBHX TPYOOK Y KOHTPOJIBHOMY Ta AOCIiTHOMY
BapiaHTax.

4. PoOnsiTh BUCHOBOK 111010 BIUTUBY (DiTOTOPMOHIB Ha HIBHJIKICTh
POCTy MUJIKOBHUX TPYOOK, SIKY BU3HA4YAIOTh Y MKM/Tof. OfepkaHi gaHi
3aHOCTH 10 Ta0mui 7.5.

Tabnuya 7.5. Bnaus ¢iToropMoHiB Ha BHAKICTH POCTy
NUJIKOBUX TPYOOK

) Kinbkicts npopocmux | JloskuHa MUIkoBoi | [IgukicTs
Bapiant TMIJIKOBUX 3€pPeH TpyOKH, MKM pocty,

TOCIIT
Y [ 5240xs | 5a80x8 | 5a40xs | 5a80xs | MKM/TOR

KOHTpOJ’lei 3alIMTAaHHA TAa 3aBAAHHSA

1. SIKi crionmyKw, M0 CIPUSIOTH IPOPOCTAHHIO MHJIKY, BUILISE MTPH-
HMOYKa MaTOYKH?

2. Sk BIUIMBAIOTH JTOCTIJDKYBaHI ()ITOTOPMOHH Ha MPOPOCTAHHS
TAJIKY ?

3. Slxe 3Ha4eHHs ribepemniHy B iHAYKUii IBITIHHSA?

4. Illo sBiisic o000 (GIOPUTEH 3T1THO 3 CYYACHUMH YSIBJICHHIMU?

Po6ora 110. BUSHAUEHHSA ) KUTTE3JATHOCTI
HACIHHA JIIOMIHECHEHTHUM METOAOM

Meron 3acHOBaHW Ha (IIyOpecUEHIll pedyoBHH, SIKI BUAUISIOTH
MepTBi TKAHWHU HACIHHS Y pa3i HaOpsAKaHHS HOTo Ha BOIOTOMY (iTb-
TpyBanbHOMY manepi. Lleii mMeTom MMpPOKO 3aCTOCOBYIOTH MiJl 4ac
OIIIHKH JKATTE3MATHOCTI HACIHHS KOHIOIIMHY Ta JIFOIIEPHH.
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Merta po6oru. [[ocmiquT BiIMIHHICTh Y CTaHI TKAaHHH XHUBOTO
Ta MEPTBOTO HACiHHS, BUSBHUTH Y HHOTO Pi3HY NPOHHUKHICTH MeMO-
paH.

Marepianu, peaktuBu, odnaaHanus. JKuBe Ta MepTBe HaciH-
HS1 KOHIOIIMHM, CHHBOI 1 CHHBOTIOpUAHOI JIIOIIEPHH i 1HIIHMX POCTIHH,
¢ineTpyBanbHUii namip, yamku [letpi, 6e3neyni nesa, yasrpadionero-
BUI OCBITIIIOBAY.

Xin po6otn.

1. Hacinast po3knazarots y yamkax Ilerpi Ha Bomoromy QinbTpy-
BaJILHOMY Tarepi.

2. Yamku HakpuBaroTh Kpumkamu i 30+45 XB. BUTpUMYIOTH 32
temneparypu 2022 °C.

3. Yamwku BiAKpUBAIOTH 1 HACIHHA OCBITNIIOIOTH YibTpadioneTo-
BUM CBITJIOM. SIKIIIO HACIHHS HEXXHUTTE3ATHE, TO HA (PUIBTPYBAILHOMY
narnepi 3’sIBISIETbCS SICKpaBa OnakuTHA abo 30J0THCTO-KOBTA 30HA Y
JIFOLIEPHU 1 YepPBOHA — Y KOHIOIIMHY. 32 MMM 30HAMHU BHUABJISIOTH He-
KHUTTE3JaTHE HACIHHSI.

4.7KuBe Ta MepTBE HACiHHS PO3Pi3al0Th i ONPOMIHIOIOTh. HasiBHICTB
CBITIHHS JIOCTIKYIOTh O€3M0oCepelHh0 B HaciHHI. CIOCTEpEeKEHHS
3aHOCATH 10 MPOTOKONMY. BH3HA4aIOTh JIOMiIHECIEHTHI 30HH, Xapak-
TEpHi 11 HACIHHS Pi3HUX KYJIBTYP.

5. PoOnATe BUCHOBKM MPO CTaH TKAHWH >KUBOTO ¥ MEPTBOTO Ha-
CiHHSI.

KonTposbHi 3anuTaHHs Ta 3aBIaHHS

1. Slke 3Ha4eHHS [ POCIMHHULITBA MA€ BU3HAUYCHHS XKUTTE31aT-
HOCTI HAaCiHHS?

2. SIk MOXXHa TOSCHHUTH TOSBY JIIOMIHECLEHTHOI 30HH HAaBKOJIO
MEPTBOTO HAaCiHHA?

3. Ha3BiTb crosykw, siKi CBITATBCS ITiJ1 BILTUBOM YIbTpadioneToBuX
MPOMEHIB?

4. Yu BiTHOCATBCS 10 CHOJYK, IO CBITATHCS MiJ BIUIMBOM YJIBTpa-
¢ioneroBux NpoMeHiB, xsiopodinu? Ak BoHU CBiTATECT B YD-mipome-
HiAX?
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Pob6ora 111. BUSHAYEHHS X KUTTE3ZJATHOCTI HACIHHSA
13 3BACTOCYBAHHSM AHIUVIIHOBUX BAPBHUKIB

Bu3HayeHHS KUTTE3JATHOCTI Ta €Heprii MpOpPOCTaHHS HACIHHS
[UISIXOM TPOPOIIYBAaHHS 33 ONTUMAIbHHUX CTa0UTBHHX YMOB - TIPO-
CTHIA 1 TOCUTh TOYHHI METOM, aje BiH morpedye Oararo vacy. [Ipote
y pa3i nedinuTy yacy TkaHuHu (HapOyroTh aHITIHOBUMHU OapBHUKAMH,
Ha sIKi J)KMBI Ta MEPTBI KIITHHH PearyroTh no-pizHoMy. Tak, KHBa IH-
TOIUIa3Ma HEMIPOHUKHA YISl iIHIUTOKapMiHy Ta KHCIOTO (DYKCHHY, TOAI
SIK MEpTBa JIETKO MPOITyCKae iX.

Meta po6oru. [Tokazary, 1110 )KMBI KJIITHHN MarOTh HaITiBIPOHHUKHI
MeMOpaHH, Kpi3b SKi OapPBHUKH HE MIPOHHUKAIOTh. MeMOpaHu MepTBUX
KJIITUH BTPa4aroTh IO BIACTUBICTb.

Marepianu, peakTuBH, 00JIaTHAHHA. 3aMOYEHE BIIPOJOBXK 100U
y BOJII JKUBE 1 MEpTBE HACIHHS PIi3HUX KyJIbTYp (IILICHHUII, TIMEHIO,
BiBCa, KYKYpYyI3H, COHSIIHMKA, PEIVCKH TOIIO), MEPTBE HACIHHS
(OTpHMYIOTh ABOTOIMHHUM TIPOTpiBaHHsM 3a Temneparypu 70+80°C
y tepmocrari), 0,1%-# Boguuit po3unH iHAMrOKapMiny, 0,1%-i Box-
HUI PO3UMH KUCIIOTO (DYKCHHY, Jie3a, TpenapyBaibHi TOJIKH, CKISHKY,
JyNH X 7, TEpMOCTAT.

Xin podotu.

1. 3amoueHe HACiHHS PO3pi3alOTh Y HAMpsIMi Bl 3apoika Ha JABi
MIOJIOBMHKY, CTEXa4H, 00 TOBEpXHs 3pi3y OyJia rageHbKo0.

2. HacinHst BiqMHBAIOTh Bijl 3pyHHOBaHUX TKaHUH Bono0. [To 100
MOJIOBMHOK HACIHMH MOMIMIalTh y po3unH 0,1%-ro iHIUrokapminy
a06o kucioro GpykcuHy. Ekcrio3uinito BU3HAYar0Th 3a Ta0uIeto 7.6.

Tabnuys 7.6. TpuBadicTb (papOyBannst HaciHHS

TpuBamicTs

Kymerypa (bapOyBaHHs HACIHHS

[TmenuIs, KUTO, TIMiHb, OBEC, PUC, KYKYpy/3a,

COHSIIHUK, JIbOH, OTIPKH, JIWHS, TPEYKa 10+15 xs.
Konoms, penucka, kamycra 30 xB.
KagyH, rap0Oy3 1 ron
T'opox, KBacos, JIIOMUH, 000H, BUKA, COs 2+3 ron
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3. IMicns papOyBaHHS HACIHHS MPOMHUBAIOTH BOIOIO, PO3KIAAAIOTh
Ha (iNBTpyBaJbHOMY Tarnepi 1 po3MIsAA0Th Mif JIynoto. J{o KuTTe3-
JIATHOTO HAJIC)KUTh HACIHHS 3 IIOBHICTIO HE3a0apBICHUM 3apOJIKOM, 3i
ciabko 3a0apBIeHNM KOPiHIIEM Ta OKPEMUMH AUTSIHKAMH Ha KOPIHLIAX
1 ciM’a107s1X. [0 HEXKUTTE3AATHOTO — HACIHHS 3 TIOBHICTIO 200 YacTKO-
BO 3a0apBJICHUM 3apOJIKOM, 3 IHTCHCHBHUMH BEIMKHUMH TUIIMAMU Ha
KopiHIl Ta ciM’saaoisax. Ofepxani JaHi 3aMUCYIOTh B TA0IUIO 7.7.

Tabnuys 7.7. Bu3HaYeHHs JKUTTE3AATHOCTI HACIHHS

A X >
, KinbkicTb 3apofKiB, T 2.
2, g°
< o
A S
= 3a0apBIEHUX IHTEHCHBHO | & &
g, | ycworo | HezabapBieHHX -5
<z JIOKaJIHO 3a0apBieHuX | & &
% =

KoHTpo/1bHI 3aIMTAHHS Ta 3aBIaHHS

1. SIkuMu MeTOIaMH BH3HAYAIOTh )KUTTE3IATHICTh HACIHHSA?

2. Ha3BiTh mpUYMHA BTPATH XUTTE3NATHOCTI 3€pHA ITiJ] ac 30epi-
TaHHS.

3. Uomy mepTBi kimituHE 3a(hapOOBYIOThCS aHIIIHOBUMHU OapBHH-
KaMH, a ’uBi — He 3a(hapOoByIOThCS?

4.5k MepTBi Ta KHUTTE3NATHI KIITHHH CBITATHCS B YD-1IpoMeHsIx ?

5. Yu 3a0€XUTh CBITIHHS HACIHHSA BiJI 1Or0 BOJIOTOCTI?

POBOTA 112. BUBHAYEHHSA CXOKOCTI HACIHHSA
HNINEHUII 3A METOJOM I'YPEBUYA

Merton 6a3yeThcs Ha TOMY, IO JKUBE HACiHHS B pO3unHi 6e30apB-
HOTO JHMHITPOOEH30Ily B MPOIECi TUXaHHS BiIHOBIIOE HoTo. Po3umH
HaOyBae SICKPaBO-KOBTOTO 3a0apBIICHHS, a ¥ pa3i B3aEMOJIi1 3 aMmiakoM
CTa€e TEMHO-ITypITypOBHM. MepTBe HAaCiHHS HE3JaTHE BiIHOBIIOBATH
TUHITPOOEH30II, TOMY BiH 3aJHIIAEThCs Oe30apBHAM. [IMHITPOOSH30T
JIETKO TIPOHUKAE KPi3b HACIHHY OOOJIOHKY.

Meta po6oru. [lokazaru, o kxuBe HACIHHS BiJHOBITIOE THHITPO-
0eH30I1, a MEpTBE — HE BiTHOBIIOE. BH3HAYNTH CXOXKICTh HACIHHS.
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Marepianu, peakTuBH, 00JIaTHAHHA. 3aMOYEHE BIIPOJOBK 100U
y BOJi KUBE Ta MEPTBE HACIHHS MILIECHUI, MEPTBE HACIHHS (OTpUMY-
I0Th JBOTOAMHHUM NpOrpiBaHHAM 3a Temneparypu 70-80°C B Tepmo-
cTari), IMHITPOOEH30I1, aMiaK, CTAKaHYUKH, TOMUHHUKOBE CKIIO, JIie3a,
npenapyBajibHi TOJIKH, TEPMOCTAT.

Yeaca! /Tunimpooéenson oysice ompyinuii. Ilicna pooomu 3 Hum
mpeba pemenvHo Mumu pyKu 3 MUioMm.

Xin podorn.

1. Bin6uparots 100 HEMONIKOPKEHUX 3€PHIBOK MIIIEHHUIT], TOMIIIAI0Th
iX y cTakaHYUK 1 3aJ1MBalOTh HACHUYEHUM PO3UYMHOM AUHITPOOSH30IMY.

2. 3aKpuTi TOAMHHUKOBUM CKJIOM CTaKaHYMKH MOMIIIAIOTh Y Tep-
Mocrtat 3a remmneparypu 40+45 °C.

3. 3a roguHy pOo34MH AMHITPOOEH30ITY 3MBAIOTH 1 3aJIMBAIOTH PO3-
YHH aMiaKy.

4. 3a 15 xB. poOsATh MoNepeuHuii 3pi3 yepes 3apofok. 3pi3 Tpeda
pobuTtu Tak, mo6 100pe OyII0 BUIHO 3apOIKOBUI KOPIiHEIh. Y CXOXKO-
ro )KUTTE3aTHOTO HACIHHS KOpiHELb Ma€ TEMHO-ITyPIypoBe 3a0apB-
JICHHSI, y MEPTBOTO — BiH 0e30apBHUIA.

5. IlizpaxoByIOTh BiICOTOK JKUTTE€3IaTHUX HACIHHH.

KoHTpoJIbHI 3anMTaHHS TA 3aBIaAHHA

1. Homy 11 BU3HAYEHHSI )KUTTE30aTHOCTI BUKOPUCTOBYIOTH 3aMO-
YeHe HaCiHHA?

2. YoMy xvBe HACiHHS 31aTHE BiJTHOBIIOBATU JUHITPOOCH30II?

3. SIx BIIMBAIOTh HA HACIHHSA 1HILI OapBHUKH?

4. Sk 3MiHIOETHCS 3a0apBICHHS HACIHHSA Micysi 00poOKH HOro iH-
MU OapBHUKaMH?

5. Uu 3acTOCOBYIOTh MeTOJ [ 'ypeBuua y npakTuii CinbChKOro roc-
nojgapcTna?

Pobora 113. BASHAYEHHSI 3AKIHYEHHSA SAPOBU3 AL
3A METOJ1OM M.O.BACAPCBKOI

SpoBuzarttis — 11e TpoIec, MO CIpUsE MPUCKOPEHHIO TeHEPATUB-
HOTO PO3BHUTKY Ta BiJJOyBA€ThCSA Y O3UMHUX OJHO-, BO- 1 OaraTopid-
HUX POCIIUH MiJI Ji€F0 MIEBHOT TPUBATIOCTI HU3bKUX TIO3UTUBHUX TEM-
neparyp.
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Jns BU3HAueHHs 3aKiHUEHHs SpOBH3alii aHATOMIi4YHI 3pi3M 3a-
POZKa 371aKiB MOCIIZOBHO OOpPOOISIOTH XJIOPHUM 3aJ1i30M 1 KOBTOIO
KpoB’siHOIO cinto. Ilicns mporo Touka pocty crebia SpoBHU30BaHOI
3€PHIBKH 1 CyMDKHHUX KIIITHH HaOyBa€ CHMHBOTO 3a0apBJICHHS, a He-
SAPOBU30BaHOI — 3eJieHyBaToro. Pi3HuLs 3a0apBieHHS KIITUH € pe-
3yJIBTaTOM Pi3HOI OKMCHO-BIJHOBHOI 3aTHOCTI SPOBU30BAHOTO 1 He-
SPOBHU30BAHOTO 3aPOJIKIB.

Mera podorn. BusHaunty 3akiHdeHHs ctafii sipoBu3anii. [Toka-
3aTH pi3HY OKMCHO-BiTHOBHY 3/IaTHICTH SIPOBU30BAHOTO 1 HEAPOBU30-
BaHOTO 3apOJIKiB.

Marepiaju, peakTuBH, 00;1aAHAHHA. 3EPHIBKU APOBU30BAHOI 1
HEeSPOBU30BAaHOI 03UMOT MIIIEHUIII, Bosia, 5%-1 PO3YHH XJIOPHOTO 3a-
mi3a, 5%-i po3uuH XKOBTOI KpOB’sSHOI coimi, (iUIBTpYBaNbHUI matmip,
OIOKCH 3 KPHIITKaMH, TPEJAMETHI Ta HaKPUBHI CKEJbIIS, MIKPOCKOTI,
ne3a, TOJIKH, MiHIIET.

Xix podorn.

1. PoGnsaTh KinbKa MO3MOBXKHIX 3pi3iB 3apOIKiB APOBU30BAHUX 1
HESIPOBU30BAaHMUX 3€PHIBOK O3MMOT MIICHUII].

2. 3pi3u pO3KIaAAI0Th Ha MPEAMETHUX CKEJbLX, PO3MISAAIOT MiJ
MIKpPOCKOIIOM 1 3HAaXOISTh TaKHH, e Jo0Ope BUAHO TOUKY POCTy cTeba.

3. Bubpanuii 3pi3 nominiarots Ha 3 XB. y 5%-# pO34HH XJIOPHOTO
3ajisa.

4. 3pi3 npomuBaroTh 30 ¢ y BOi.

5. Ticns mpoMuBaHHS 3pi3 NEPEHOCTh HA CyXe MPEIMETHE CKIIO,
37IeTKa MiACYUIIYIOTh (QiIBTPYBAILHUM ManepoM i 00poOisioTs po3-
YMHOM >KOBTOI KpPOB’SHOi COJIi Ta 3pa3y HAKPHBAlOTh HAKPUBHUM
cKkenblieM (iHaKIe mpenapaTr Ha MOBITPl MOYHE OKUCHIOBATHCS, IO
3YMOBHUTb 3MiHU 3a0apBIICHH).

6. Buroropnenuit Ta 00poOnaeHnH penapar AOCHiKYIOTh 32 Ma-
JI0T0 301IBIIEHHS MIKPOCKOTIA Ta 3aMaJIbOBYIOTb.

KoHTpoabHi 3anuTaHHs Ta 3aBIaHHSA

1. [Ilo po3yMitOTh miJT IPOBU3AIIIE0?

2.V YoMy BiAMIHHICTb O3UMHUX 1 SIPOBUX POCIHH?
3. SIk BCTaHOBUTH 3aKiHUCHHS CTaJii ApOBU3aILii?
4. SIx IpOBOASITH SIPOBU3AIIIKO 36PHOBUX ?
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PoGora 114. BUSIBJIEHHSA AMIJIA3U B HACIHHI, IO
MMPOPOCTAE

Y cyxomy HaciHHI, ke nepedyBa€ B cTaHi (isionoriunoro cno-
KO10, (pepMeHTH 31e011b110T0 Ae3akTuBoBaHi. I1ix yac Hadpsikan-
HSl HACIHHS aKTHBHICTH riipoJia3 pisko 3pocTae. Lle BindyBaeTbcs
JAOCUTH IIBUAKO, 3 OAHOT0 0OKY 32 paxXyHOK akTHBaUii (epMeH-
TiB, 3 iHIIOT0 — 32 PaxXyHOK iX HOBOyTBopeHHsi. @epMeHTH nepe-
MilllYIOThCS 3 KJIITHH, Y AKUX BOHU CHHTE3YBAJIMCh, 10 iHIINX 260
Y 30BHIlIIHE cepeloBHUIIIE.

Kpoxmanpb po3mieruooTs aMina3d. Y poCIWHHUX TKaHHUHAX BU-
SIBIICHO 130()OpMH JIBOX amila3: a-aminasa, sika 3yMOBIIOE PO3IMaj
MOJICKYJI KPOXMaJII0 Ha YaCTHHU (ICKCTPUHHU), 1 f-aMinasa, sika Bil-
HICTUTIOE BiJl KPOXMAITIO KIHIICBI 3aJIUIIKH MajIbTO3H.

Cyxe HaCiHHS NIIEHHMII, )KUATA 1 SIYMEHIO MICTUTh TUIbKH B-ami-
Ja3y B 3B’s13aHOMY HEaKTUBHOMY cTaHi. [li1 4ac mpopocTaHHs UeH
(hbepMeHT nepexoauTh Y BUIBHUH CTaH 1, KPIM I[bOTO, (i-aMijia3a CUH-
TE3y€eThCA de novo.

Mera po6orn. Ha MonmenpbHOMY IOCIHIII MOPIBHATH aKTHUBHICTH
amijas cyXoro Ta MpopoCTalov0oro HaCiHHS 3J1aKiB.

Marepianau, peakTuBu, odnaananns. Cyxe i HaOpsKkie HaciH-
Hs TIILICHHMII, BiBca a00 KYKypyA3H, Baru, BoIsHa OaHsl, CKaJIbIIEIb,
MipHUHA TiHAp MicTkicTio 100Mmi, wamiku [lerpi, 1%-i kpoxmais,
pozuun Jlrorouns, arap.

Ilioecomoska pocnunnozo mamepiany. HaciHHs po3pi3atoTh Hore-
PEK TOCTpUM cKaliblieseM abo Jie3oM Oe3neyHol OpUTBH Ha JIBi Yac-
THHU: i3 3aponkoM 1 6e3 Hboro. [TONOBHHKM HACIHMH MOMIINAIOTH Y
BOJY 1 CTaBIATh y TepMmocTar 3a Temrieparypu 26 °C. Yac iHkyOamii
CTAHOBUTH 24 TO7I.

Xix podorn.

1. Ha Boasniit 6ani po3unustors 1 r arapy B 100 mu Boau, 1o-
naroth 10 M 1%-ro KpoxMaltio i BUIMBAIOTh PO3YMH Y IIICTh YaIIOK
[leTpi Tak, m00 TOBIIMHA IAPY KPOXMAaJBHOTO arapy B KOKHiH var-
ui Oyna ae menmie 0,5 cm.

2. [licns 3acTUraHHs arapy Ha HOTO MOBEPXHI MOMINIAIOTh IO~
JIOBUHKW HACIHMH MIICHUIl, BiBCa a00 KyKypYy[3H 3pi30M YHU3.
B nmepmriii yamii — HaOyOHSIBIII TIOJIOBUHKH;, B JPYTiii — Cyxi; B
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TpeTiii — cyXi MOJIOBUHKH, aJie MICIS 3pi3y Y HUX 3MOUYEHi BOAOIO
(Tpu yamku IleTpi MICTATH MOJOBUHKH 3 3apOJKOM, a TpH — 0e3
3apoJKa).

3. 3a romuHy HACiHHS BUAAJSIOTH, & HA TIOBEPXHIO Telll0 HAJIWBa-
10Th cinabkuii po3unH Jlrorons (10 mut Bogu + 10 Kpamenb po3uuHy
Jlroronst). CroctepiratroTb 3a 3a0apBIEHHAM KPOXMAaJbHOTO TEIO.
Pesynbrary 3amucytoTs A0 Tabnumi 7.8 i poOiaTh BUCHOBKH.

Tabnuya 7.8. 3a6apBiieHHs1 KPOXMAJIBHOIO IeJII0
nicjst 00po0xu po3unHom Jlroronas

[ToOBHHKY 13 3apOIKOM ITonoBuHKHM Oe3 3aponika
= cyXi, aje cyxi, aje
= . . | micug 3pi3 . .| micus 3pi3
o3 | HabyOmsBiNi | cyxi 1 3p13y HaOyOHABLII | cyxi L SpI3y
3MOYEeHI 3MOYEHI
BOJIOIO BOJZIOIO

KOHTpOJ’lLHi 3alIMTAaHHA Ta 3aBJaHHSA

1. SIki pepMeHTH PO3MIENTIOITH KPOXMAJb?

2. Y akiif yacTMHI HACIHUHYN CHHTE3YI0ThCA ridepesninu?

3. YoMy aminaza aKTHBY€TbCHA MiJ Yac NMPOPOCTAHHS HACIH-
Ha?

4.5Ix MoxHa BUSIBUTH aKTUBi3aniro aminasu?

Po6ora 115. HEPETBOPEHHS PEYOBHH I YAC
MNPOPOCTAHHSA HACIHHA

HacinHst pocniiH MIiCTUTB PI3HOMaHITHI 3aMacHi TOXKUBHI pEYOBU-
HU — OUTKH, )XUpH, ByrjieBoau. HaciHHS, B IKOMy OCHOBHOIO 3ariac-
HOIO PEYOBHHOIO € KPOXMAaJIb, HA3UBAIOTh KPOXMATbHUM (HaPUKIA/,
HACIHHS MIIEHHUII, )KUTa, TOPOXY), & T€, B AKOMY KHPH MEPEBAKAIOTH
HaJ BYIJICBOJAAMHM — ofitiHum (HAITPUKIIAJ, HACIHHS PHUIIMHU, COHSIII-
HUKa, pillaka).

[lin yac mpopocTaHHs HACiHHS CKJIAQJHI 3allacHI PEUYOBHHM 3a
y4acTiO ()epMEHTIB IEPETBOPIOIOTHCS Y MPOCTIll, SKi BUKOPUCTOBY-
IOTBCSI B TIPOIIECI POCTY 1 PO3BUTKY ITapOCTKA.

VYci MOHOCaxapHIH, a TAKOXK JUCaXapyi 3aBASKH HassBHOCTI aJlb-
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JerigHo1 abo KeTo-IpyIu € PeAyKYIOUHMH, TOOTO MalOTh BiAHOBIIO-
BaJIbHI BiacTuBOCTI. Caxapo3a — HepeoyKyIouuid ykop. Xapakrep-
HOIO PEaKLi€l0 Ha PeayKyrodi yKpH € BigHOBIEHHs piguau demiH-
ra.

Meta po0doTrn. BCcTaHOBUTH NEPETBOPEHHS, SKUX 3a3HAIOTh
3amacHi MOXKUBHI PEUOBHHMU ITij Yac mpopocTaHHs HaciHHA. [lo-
PIBHATH XIMIYHUM CKJIaJ HEOPOPOCIOTO Ta MPOPOCIOro HaciH-
HSl.

Marepianu, peakTuBH, o01aaHanHsa. Cyxe 1 Ipopocie HaCiHHS
MIIEHNL Ta COHSIIHUKY, pianHa Peninra, pozunt | y K, po3unn cy-
naHy, BofsiHa OaHs1, papdopoBi CTYNKH, CKaJIbIIeNi, MiIKPOCKOI, Tpe/-
METHI CTEKJa, HAKpPUBHI CKeNbLs, MpenapyBaibHi TOJKH, (QiIbTpy-
BaJIbHUI TaIip.

Xix podorn.

1. Postupatots y 4oTHpHOX cTynkax no 10 Hempopocnux i mpo-
POCTMX HACIHUH MILEHHMIII Ta COHSAIHUKY.

2. Po3tepTy Macy mepeHOCSTh Y YOTHUPH MiANUCaHi MpoOipKwy,
JOTUBAIOTH BOLY 10 NOJIOBUHM 00’ €My IpOOipKH i cTaBiATh Ha 15
XB. Ha KUIUISYY BOASHY OaHIO JUIsl €KCTpakuUii pO3YMHHHX pedo-
BHH.

3. 31MBalOTh BUTSDKKM Y YHCTI MiAnucaHi nmpoOipKu, JONMHUBAIOTH
piBHMIT 00’eM piguHn PeniHra Ta BUTPUMYIOTh 5 XB Ha KHIUISYid
BOJISIHINM OaHl.

4. 3a xinpkicTio Cu,O, 10 YTBOPHBCS, OLIHIOIOTH BMICT PELYKY-
I0YUX IYKPiB.

5. Jo 3anumky Marepiaiy y npobipkax Mmepuioi rpynu JOIUBaIOTh
pO3uuH HOAY 1 32 IHTGHCUBHICTIO TIOCHHIHHS OI[IHIOIOTH BMICT KPOX-
MaJIIo.

6. PoOnsiTh TOHKI 3pi3H MPOPOCIIOrO 1 HENPOPOCIOro HACIHHS CO-
HSIIHUKY, TIOMILIAIOTh iX HA MPEJMETHI CTeKNa B Kpamjli PO3YHHY
¢dap6u cynan 111 i HaKpUBalOTh HAKPUBHUMH CKEJBLSIMH.

7. 3a 5 XB. 3pi3u MIPOMHBAIOTH BOIOIO, POIVISIIAIOTH Y MIKPOCKOII
Ta OLIHIOIOTH BMICT HPY 3a KUJIBKICTIO 1 po3MipaMu 4yepBOHUX a0o
OpaHKEBHX Kpareb.

Pesynbrary 3anucyrots B Ta0AMLO 7.9, OLIHIOIOYH BMiCT KpOXMa-
JI10, IYKPY Ta XKHUPY 32 I’ ITHOATBHOIO IIKAJIOK0.
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Tabnuys 7.9. IlepeTBOpeHHs] pe4OBHH
MiJ 9ac MPOPOCTAHHS HACIHHA

Hacinnas Kpoxmans | Penykyroui nykpu | Kupnu
Kpoxmanbhe cyxe
npopocie
Ouiiine cyxe
mpopocie

PoGnsiTe BUCHOBKH PO TIEPETBOPEHHS BYTJIEBOAIB 1 KHPIB Mij yac
MPOPOCTAaHHS KPOXMaJILHOTO Ta OJIiHHOTO HACIHHS.

KonTponbHi 3aniuTaHHs Ta 3aBIaHHSA

1.V skux opranax pocCiIMH 3aMacaroThCs MOKUBHI PEYOBUHU?

2. SIki TpyIy 3aracHUX MOXUBHUX PEYOBUH MICTHTh HACIHHS?

3. SIxux mepeTBOpPEHb 3a3HAIOTH 3allacHi PEYOBMHHM il Yac Mmpo-
pocTaHHs HaciHH:A?

4. SIki pepmenTH OepyTh y4acTh B aKTHBALlii TO)KUBHUX PEUYOBHH,
110 € B HACIHUHI?

5. o nae Oinpiumii pe3eps eHeprii At pyXy: KpoxMaib Yd Jimian?

PobGora 116. CIIOCTEPEXXEHHSA 3A ®OTOTPOIIIY-
HOIO PEAKII€IO POCJIMHHU

dotoTpomizM — picT cTebna poCiIrH y HanpsiMi OJHOCTOPOHHBOTO
OCBITJICHHS BHACTIIIOK HEPIBHOMIPHOTO POCTY OCBITJICHOT 1 3aTiHEHOT
fioro cropin. Lle moB’s13aH0 3 HEOAHAKOBUM OaslaHCOM (PiTOTOPMOHIB
Ha Pi3HUX OOKax POCIMHH.

Meta po6oru. BusiBuTH BIIIMB OTHOOIYHOIO OCBITJICHHS Ha PicCT
crebia, JOCTiAUTH BILIMB BEPXiBKH KOJICONTUISI Ha 1Iel Tpolec.

Marepiayin, peakTuBH, 00JagHaHHA. Mooni (4+5-10008i1) mipo-
POCTKH 371aKiB Ta iHIIMX POCIMH, CTAHIONb AJIsl KOBMAuKiB, ()OTOTPO-
mivHa Kamepa.

Xix podoru.
1. Yci mpopoCTKH IiNATh Ha TP TPYIIH.
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2. BepxiBKu TpPETHHHM NPOPOCTKIB HAKPUBAKOTH CTaHiIOIHOBUMH
KOBIIAYKaMH, po3MmipoM 70 1 cM. BUTOTOBISIOTH iX Tak: MalleHbKHIA
IIMAaTOYOK CTaHIOII0 3aBIIUPIIKU | CM 3aKpy4yIOTh Ha CIpHHUKY a0
Ha TOHEHBKIH MaJNYIli Ta CKPYyYYyHOTh 3BEPXY.

3. ¥V mpopocrtkiB apyroi Tpetunu 3pizaroth 0,5+1,0 cM BepxiBKU
KOJICOIITUITIB.

4. Pemty poCiiMH 3aIMINAIOTH JIsl KOHTPOJIIO.

5. lopiuk 3 mpopoCcTKaMu CTaBIATh MOOIU3Y JAMITH YIS OJTHO-
0IYHOTO OCBITJICHHSI.

6. 3a 45+60 xB. cnocTepirarTh 3a HAMPSIMOM POCTY MPOPOCTKIB.
Po0aTh BUCHOBKY TIPO MICII€ CIPUHHATTS CBITJIOBOTO CUTHATY Y MO-
JIOJUX TMPOPOCTKIB 3JIAKIB.

IHpumimxa. Tunoge sguwe GOmMomponizmy MONCHA NPOOEMOH-
cmpygeamu makodic Ha pOCIUHAX, AKi pocmyms Ha ikHi abo 6 2nuou-
HI KIMHamu. Yci TucmKosi niacmuku y maxkux pociut obepHeHi 0o
cgimaa.

KoHTpoJbHI 3anMTaHHS TA 3aBIAHHA

1. Cxapakrepusyiite MexaHi3M (oToTpomiuHoro pyxy? Ske 3Ha-
YeHHsI bOTO PYXY AJI POCIHH?

2. SIko10 YaCTHHOIO CIIPUHMAIOTh CBITJIOBI NOAPAa3HEHHS MPOPOC-
TKH 371aKiB?

3. Ha3BiTh pocnuHu, IKUM BJacTHBa (GOTOTPOMIUHA peaKLisl.

4. ®iTOropMOHH SIKOTO Kiacy 0epyTh y4acTb y (hoToTpomizmi?

5. SIk po3MmOaiNseTHCS 3apsi1 Ha OCBITIIEHOMY 1 3aTeMHEHOMY OOKax
crebna?

6. Uu BinOyBaroThcs mif yac (OTOTPOIII3MY €NeKTPOKIHETHYHI pe-
aKmii Ha MOBEpXHEBUX MeMOpaHax KITHH?

Pobora 117. CIIOCTEPEKEHHS 3A TEOTPOIIIYHOIO
PEAKIIEIO POCJIMHHU

Kopiap pocnuHM mposiBisie MO3UTUBHUIA Te0TPOMi3M, a ctedno —
HeratuBHUM. Lle sABuIle MOB’s13aHe 3 BINIMBOM HA POCIMHH CHIIN 3€M-
HOTO TSDKiHHSA, SIKE CIIPUUMAETHCSL, 3T1AHO 3 Cy4aCHUMH A0 CIiPKECHHS-
MH, KOPEHEBUM YOXJIUKOM. Y TOPU30HTAIBHO PO3MIIIEHOTO IpOopoc-
TKa KOPIHb 3arHHAETHCS BHU3, a cTeOno — goropu. Lle BU3HayaeThCs
TOPMOHAIIFHAM CTaTyCOM HIKHBOI 1 BEpXHBOT YAaCTHUH MPOPOCTKA.
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Meta po6oTu. J{ociiuTy 3aIeKHICTh POCTY OChOBHX OpraHiB poc-
JIMHU BiJI CUJTH 36MHOTO TSDKIHHSL.

Marepiann, peakTuBu, od1agHanHsA. CKIsHI OaHKH, CKIIO JUIs X
3aKpUBAHHS, CKJIAHI IJIACTHHKH, HA SKUX 3aKPiILTIOIOTHCS MPOPOC-
TKY, QinbTpyBaJbHUNA Mamip, MPOPOCTKH TOPOXY, KIHCBKHX 000iB Ta
THIIIX POCIIUH.

Xix poboru.

1. KBagparHy cKJIsHY IJIAaCTHHKY OOTOPTAarOTh MarepoM i IpUKpi-
TUTIOIOTH JI0 HEl B HOPMAJILHOMY TIOJIOKEHH1 (KiHYMKaMH BHH3) KiJIbKa
MPOPOCIINX HACIHUH.

2. Ha nHo cxiisiHOT OaHKH HaJMBalOTh TPOXH BOJH i CTABIIATH y Hel
BEPTUKAJILHO KBaJpaTHY IJIACTUHKY 3 POCINHO0. BaHKy 3aKkpHBaioTh
3BEpPXY CKIIOM.

3. Konu xopinui BupoctyTh Ha 8+10 cM, KBagpaTHy MJIACTHHKY 3
HaCiHHSM moBepTatoTh Ha 180° i cocTepirarTk 3a HAPSMOM POCTY
KOpeHs Ta ctela.

4. PoOmsITh BUCHOBKH IIPO TEOTPOIIIYHY PEAKIil0 KOPEHs Ta cTe-
Oua.

KoHTpoabHi 3anuTaHHsA Ta 3aBIaHHSA

1. SIk mponeMOHCTPYBaTH HAsBHICTh T€OTPOIIYHUX 3THHIB KOPEHS
Ta crebna?

2. SIka npuumHa pi3HOI peakuii KopeHs Ta cTeba Ha BIUTUB 36MHOTO
TSOKIHHA?

3. Uu BinOyBaeThCs reoTpomni3M y 0araropiuHux pociuH?

4. Slki mocnigM MiATBEPAXYIOTh y4acTh KOPEHEBOTO YOXJIMKA Y
reoTpOMNivHil peakuii KopeHs?

Po6ora 118. CIIOCTEPEKEHH
A TTAPOTPOIIIYHOIO PEAKIIEIO
POCJIMHU

lapoTrpomnizMoM Ha3HBaIOTH POCTOBI PYXY POCIIHH, 3yMOBJICH] OJJHO-
CTOPOHHIM BOZOMNOCTa4aHHAM. [103uTUBHUI TigpoTpori3M Jo0pe BUpa-
KEHUH Y KOpeHiB, sIKi 32 HEPiBHOMIPHOTO PO3IOALTY BOJIOTH Y IPYHTI BH-
THHAIOTHCS [0 OLIBII 3BOJIOKEHHUX ALISTHOK.
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Meta po6oTu. BusiBuTH BIUIMB BOJIOTH Ha PiCT KOPEHS.

Marepiann, peakTuBu, odaaananns. Hacinus npony a6o ripunii,
CKJIIHI OAHKH, CKIJIO [UIsl 1X 3aKpUBaHHSA, CKJISHI IUIACTHHKH, QUIBTPY-
BaJILHUH mamip.

Xin podotn.

1. CkJsiHI TJIACTHHKH OOrOpTaloTh (QiNbTPYyBaJIbHUM Marepom,
3MOUYIOTh MaIip BOIOIO 1 PO3KIANAIOTh PAOKAMHU Ha OJHOMY Oori
HAacCiHHS JbOHY a00 ripuuii. 3Mo4eHe HacCiHHS MPUJIKIAE A0 mare-
py-

2.V ckIIsiHi OaHKH HAJTMBAOTh TPOXH BOJIY 1 ITiJ] HAXUJIOM CTaBJISTh
y HHUX IUIACTHHKH, 1100 HaciHHSA OyJ0 3 HHKHBOTO OOKY IUIACTUHKH.
Onny OaHKY 3aKpUBAIOTh 3BEPXy CKJIOM, OO0 CTBOPUTH HACHYEHY
BOJIOTO10 arMocepy, APYTy 3aJUILAIOTh BIIKPUTOIO.

3. baHkM TOMIIAIOTH B TEMHE MICIE.

4. Yepes kinbKa 10 po3mIsIAIOTH 1 3aMalTbOBYIOTh PE3YJIBTATH A0CTTi-
ny. Y BUCHOBKaX IMOSICHIOIOTH IPUYMHH Pi3HOTO POCTY KOPEHIB Y BapiaH-
Tax JOCIIJTY.

KoHTposbHi 3aniiTaHHs Ta 3aBJaHHS

1. I{o Take TpomizmMu?

2. SIx Ha3UBAIOTH PyX KOPEHS Y HEPIBHOMIPHO 3BOJIOKEHOMY IPYH-
Ti?

3. Ha3BiTh THIIM pOCTOBHX PYyXiB pociuH. Sk iX MOxHa peecTpy-
BaTu?

4. Slke 3HaYEHHS POCTOBUX PYXIiB y XKHUTTI pOCIHH?

5. 1o nexXuTh B OCHOBI pOCTOBHX PYXiB POCIHH?

6. Ha3BiTb MexaHi3MU pOCTOBHX PyXiB?

7. Sk BrunBae Ha pyxu pocauH CoHLEe Ta 1Oro akTUBHICTH?

Po6ora 119. PO3MHOKEHHS POCJINH
TPAB’AHUCTUMU KUBLUAMU

TpaB’stHUCTI MBLI 4YacTO BUKOPUCTOBYIOTH JUISI PO3MHOMKEHHS

CMOpPOJIMHY, arpycy, MajJWHHU, TPOSHJ, TBO3IUKH, Oararbox JiKap-
CHKUX 1 KIMHATHUX POCITUH.
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Meta po0oTu. Onep)aHHS CTyA€HTaMH HABHYOK PO3MHOKEHHS
POCIIMH 3€JICHUMH JKUBISIMH, BHSBJICHHS 3HAYCHHS TeTEPOayKCHHY
JUIS IX YKOpiHEHHS.

Marepiajiu, peakTUBH, 00;1aHAHHSA. TpaB’THUCTI KUBLI Pi3HAX
pOCMH; po34nH rerepoaykcuny (50+80 mMr/im); ckisiHi KOBHaku abo
HEBEJIMKUH MApPHIYOK, CKISIHKHU, KIOBETH 3 IIICKOM, YCTaHOBKa ISl BU-
POIILYBaHHS POCIIHH ,,[10JbIaH", TOCTPI HOXKI.

Xinx podoTu.

1. JInst skMBIIB BiOMPAIOTh J00pE PO3BUHEHI Ta HE HAJTO COKOBHUTI
MArOHM 3aBJOBXKKH 5+7 cM, AKi MaloTh 2+4 cOpMOBaHUX JTUCTKH.

2. HwkHill THCTOK Ha JKUBISX 3pi3aloTh, a BiJl BEPXHBOTO BiJpi-
3al0Th MMOJIOBHHY JIJIsl 3MEHILICHHS BUIIApOBYBaHHS Boau. HuokHii 3pi3
po0IATE Oe3MocCepeHbO il MiclieM PUKPIIUICHHS JIUCTKA, 8 BEPX-
Hili — Ha BijgcraHi 0,5 cM Ha OPYHBKOIO.

IHpumimxa. Kpim nazona, srcusyem mooice 6ymu maxoic oKpemul
JUCMOK, a Y 0eSKUX POCIUH — YACMUHA TUCHKA aOO0 HABIMb CiM 100
3pyunumu pocrunamu 01 POIMHONCEHHS HCUBYAMU-TUCTNKAMU € De-
2omis ma cennonis. Ixui nucmru 3pizarome pazom iz uepewkamil.

3. Jlnst kpalioro yKOpiHEHHS JKUBII 3aHYPIOIOTh Ha 3+6 rom. y
pozunH [OK (20 mr/m). KoHTpoIbHI )KUBII TaKUi caMuil yac BUTpPU-
MYIOTh Y BO/I.

4. IMicnsa BigmuBanHs xuBIIB Bix IOK iX BUCADKYIOTH ITij HaXu-
JIOM y PiYKOBHI MicoK abo iHmmi cydcTpar Ha mubuny 1,0+1,5 cm.

IHpumimka. Iuboke cadinua JcuU8Yie 3ampumye picm i 3yMo8noe
IxHe 3a2HUBANHA.

Axwo orcusyem cuyzye mucmox (6e2omis), mo tioeo 4epeutox 3aHy-
proloms y cyocmpam, a 3 HUAICHb020 OOKY NONEPEK HCUTIOK (Y Micysx
IXHb0O2O nepemuny) pobname Haopizu. JIUCMKO8Y NIACHMUHKY HUICHIM
OOKOM NPUMUCKAIOMb 00 CYOCMpPAmy, NPUKPInIooYu eaykamu. Y mic-
YAX NONepeuHUx Haopizie po3euUsaomsvCs OKpemi pOCIUHU.

5. BucamkeHi XMBII HaKpHBalOTh CKISIHUMH KOBIakaMu a0o
Mpo30poro TIiBKoK. Kinbka Ai0 iX BUTPUMYIOTH Y TiHi, MICIS YOTO
BUCTaBJIAIOTh Ha cBiTOo. ONTUMabHA TeMIleparypa KyJbTHBYBaHHS
25+30 °C. [Ipo ykopiHEHHs )KHBIIIB CBIAYUTH YTBOPEHHS HOBUX Taro-
HIB 13 BEpXHIX OPYHBOK.

6. Ilepen mocaskow y IPYHT JKUBII 3arapTOBYIOTh, MOCTYIIOBO
MPUBYAIOYH IX A0 CyXOro arMocepHoro moBiTps. JlaHi 3amucyioTh
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JI0 IPOTOKOITY i pOOJISTH BiAMOBIIHI BUCHOBKH MPO BILIMB IeTEPOayK-
CHHY Ha PH30T€HE3 Y POCIHH.

KoHTpoabHi 3anuTaHHA Ta 3aBIaHHA

1. Y gomy nepeBara po3MHOKEHHSI POCIIMH TPaB’ SIHUCTUMH JKUB-
LSIMH TIOPIBHSHO 31 371epeB’ SIHITUMH?

2. YoMy HBLI HE MOKHA CAJUTH Y IPYHT BEPXHBOIO YACTUHOIO?

3. o po3ymitoTh mig noiApHicTio pocnuH? HaBeaiTs KibKka npu-
KJIaJliB, AKi CBiT4aTh MPO iCHYBaHHS MOISAPHOCTI Y POCIIHUH.

4. Yu 3aCcTOCOBYIOTD /ISl IPUCKOPEHHS YKOPiHEHHS JKUBLIB 010110~
TYHO aKTHBHI CIIOYKH IPUPOIHOT0 a00 CHHTETHYHOTO MOXOIKEHHS?

5. Hackinpkn mmpoko 6i0J0Ti4HO aKTHBHI CHOMYKHA HOBOTO TOKO-
JiHHS anpoOoBaHi Ha PI3HUX POCIHHAX?

Po6ora 120. PO3MHOKEHHSA POCJIMH
3AEPEB’SIHIVIMMMU KUBLAMUA

3nepeB’ sHIIMMHU, 800 3UMOBUMMU, KHUBISIMH PO3MHOXKYIOTh 0arato
pociuH. Hatikpaiie X 3aroTOBIISITH BOCEHHU ITiCIIsl ONaIaHHs JIUCTKIB.
XKusui 38’sa3y10Th 0 50+100 WT. y MyYKH 1 MPUKOIMYIOTH 10 BECHH
y 3eMIJTI0 Ha IUISIHIN 200 B XoiomaHoMY morpedi. Ctexarh 3a TUM, a0u
JKUBIII TIEPETYACHO HE TIOYAIH POCTH 1 HE TIEPECOXIIH.

Merta po6oru. HaOyTTs HABUYOK PO3MHOKEHHS POCIIUH 37IepEB’ -
HIJTMMHY JKUBISIMY, BUSIBJIICHHS BILUIMBY reTEPOAyKCUHY HA YKOPiHEH-
HS JKUBLUB.

Marepianu, peakTuBH, 00JagHaHHS. 37epeB’sTHUII KUBLI pi3-
HUX POCIHH; po34uH rerepoaykcuny (50+100 mr/m), roctpi HOXI,
LIMarat, HeBEJIMKUH TTapHUK.

Xinx podorn.

1. HaBecHi 3 mpHUKoONaHKX MaroHiB Hapi3aloTh MBI 3 TPbOMa-4yo-
TUpMa OpyHbKaMu. SIKIIO0 MIKBY3Jsl KOPOTKi, TO 3ajMIIAIOTh OilIb-
11y KiTbKicTb OpyHbOK. HIDKHIN 3pi3 poOnsaTh NepneHuKyIIpHO 10
OpYHBKH, a BEpXHiil — HaJl HElO (MapaienbHo OpYHbIII).

2. Nocnigni ®%uBLi BUTPUMYIOTE 24 roa. y po3uunHi IOK, a koHTp-
OJIbHI — Y BOJI.
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3. ’KuB1i BuCaKyIOTh B CyOCTpaT 3 HEBETMKUM HAXUIIOM, 1100 110
MaiOyTHIX KOPEHiB MOTPAIUISLIOo Oijblie moBiTps i Terna. Ha mouarky
MBIl HAKPUBAIOTh IUTIBKOIO 200 BiJjpa3y BUCAILKYIOTh y apHHK. [1ix
Yac YKOpiHEHHS CTeXaTh 32 ONTHMAIBLHUM 3BOJIOKEHHSM CyOCTpary.
JKuBii Takox 0OHNPUCKYIOTH BOZIOIO.

4. Pe3ynbratu criocTepexeHb 3aliCylOTh 10 MPOTOKONY 1 poOIsTh
BIZIMOBiIHI BUCHOBKH IIPO BIUIUB I'eTEPOAyKCHHY Ha PU30TeHE3 Y )KUB-
LiB.

Ipumimxka. Lo pobomy nouunaroms nio yac npakmuyHux 3aHsAmy
y 1abopamopisx, a npoooeICYIomy nio yac JimHb0i UPOOHUYOT NPAK-
MUK,

KoHTpoabHI 3aniMTaHHA Ta 3aBIAHHA

1. YoMy >KMBLI CHEPIIY BUCAUKYIOTH y MAPHUK 1 JIMIIE MOTIM — Y
rpyHT?

2. YoMy 31epeB’ siHL )KUBLI 3pi3yIOTh ITiCIs OMaAaHHs JINCTKIB?

3. Un Mae BiTHOIIEHHS A0 IILOTO COKOPYX, SIKWil BiOyBaeThcs B
POCIUHI BijI JIMCTKIB 10 KOPEHiB i HaBmaku?

4. Yomy 1714 yKOPiHEHHS KUBLIB BUKOPUCTOBYIOTH TETEPOAYKCHH?
Kopotko cxapakTepusyiiTe 1io CIoIyKy.

POBOTA 121. POSMHOXEHHA POCJIMH HIEIIVIEHHAM

[lenneHHst BUKOPUCTOBYIOTD /IS IIBUAKOTO PO3MHOKEHHS LIIHHUX
COPTIB, IPUCKOPEHHS LIBITIHHS Ta TJIOAOHOLIEHHS POCIUH, CTBOPEHHS
nexoparuBHOI KpoHH. Ll{eneHHs npoBoasITE Ha miALIenax: sioayHi — Ha
JWKIiA JTiCOBiM A0MyHi, KHTAWChKIN CIMBOMKCTIH, cHOIpChKiil A0IyHi,
rpyLIi — Ha TPYyIIi 3BUYaiHIN Ta yCypilChbKill BepOOIHCTIi; BUIIHI Ta
YepellHi — Ha BUIIHI 3BUYAlHIM, BUIITHI KUCTIH, JUKIi YepeliHi; Ciu-
BU — Ha JIOMAIIHIH CITUBI, aJIn4i, TepeHi, abpukocax; abpuKocHu — Ha
nukux abpukocax (kepaessix) i amuyi. Kpim cuipHOpocux miamiert,
BUKOPHCTOBYIOTh HAIliBKapiIMKOBI Ta Kapnukosi (opmu. Llemnars
POCIIMHU B pi3HI Opy poKy. HaBecHi WeisiTh 3a KOpY, BPO3LIET, OKY-
JpyI0Th OPYHBKOIO, a JIITOM OKYJNipyroTh BiukoM. HeoOxigHo, mob y
nepioz MIETIeHHsI Kopa 1o0pe Bigaiisuiacs BiJ AepeBUHH. Y pa3i OKyli-
PYBaHHS SIK IPULIENY OepyTh IIUTOK, TOOTO IIMATOYOK KOPH 3 TOHKUM
LIapoM JIEPEBHHH 1 OpyHBKOIO 200 BiukoM. Ha mpurieni poOnsTs nuiie
HEBEJMKHHI po3pi3. 3a iHINX CIOCO0IB LICTUICHHS SIK IPHILEY BUKO-
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PHUCTOBYIOTB HBELb 3 2+3 OpyHbKaMH, SIKHi BiIIOB1THO 3pOILYIOTh 31
3pi3aHOI0 MiIIENO0.

Meta podoru. 3100yTH HABUYKH LICTUICHHS POCIIHH.

Marepiaiu, peakTuBHu, odaagHannsi. CanoBi # OKymipyBanbHI
HOX1, CEeKaTOpH, OpYCKH s TOUiHHS HOXIB, padis abo IuKo (MOKHA
JEWKOIIIACTUP), BOZA, TUIKK Pi3HUX POCIHH.

Xix podoru.

1. OxyuaipyBanns. Lle nyxe mommpeHuit cnoci0 memnieHHs poc-
nvH. Bi nae Bucokuii npoueHT nprxuBaHHs. B ymoBax Ykpainu foro
3BUYaifHO MPOBOAATH Y JIMIHI-cepIHi. Y 1eil mepiof Kopa BiAcTae Bijg
JePEBUHH BHACTIZIOK COKOPYXY. JKMBIIi 3arOTOBIISIOTH Y ICHb OKYJIIpY-
BaHHS a00 HaIlepeIo/Hi; CTeXaTh, 1100 BOHU HE Tijcoxiu. s mporo
3 CepeHbOl YaCTUHU KPOHH POAIOYUX MATOYHUX JEPEB 3Pi3atoTh Ofl-
HOPIYHI NaroHH, 3 HUX BUAAISIOTH JIMCTKH, 3aUIIaody jaumie 1,5 cm
yepewika. /Iyt okynnipyBaHHSI BUKOPHCTOBYIOTH cepeliHi Biuka. [lo 3pi-
3yBaHHA BiYOK KHBLI 0OTOpPTalOTh BOJIOTMM MOXOM a00 IHIIUM MaTe-
piasniom, 110 36epirae ix B BUCHXaHHS. 30epiraroThb KUBI Y TEMHOMY
IIPOXOJIOHOMY MIiCIIi.

Hpumimxa. Onycxkamu sicusyi y 600y He MONICHA, 60 MOOi OPYHbKU
OYOHABIIOMY | 2UHYMD.

[Mimmenu roryroTs 3a3nanerins. HaBecHi B po3cagHUKax BUCIBa-
I0Th cTpartudikoBaHe HaciHHS. B ciM’sinonbHil (asi cisHI MiKipyIOTh.
[Iporsarom mita po3miKipoBaHi POCIMHHU POCTYTh Ha rpsakax. HaBechi
iX mepecamKyIoTh B pPO3CaIHHK, a BIITKY OKyJIipytoTh. [lepex nmum Ha
miAnenax miayuiiarTs O14Hi TIIKK Ta BiAKPUBAIOTh KOPEHEBY HIMHKY.
Oxynipy1oTh MiALIETN MOOIN3Y KOPEHEBOI IIUHKK Ha MiBHIYHOMY a00
MiBHIYHO-CXiTHOMY Oo11i cToBOYpa auuku. Ha kopi miamenu poOisiTs
T-noniOHwit Hazpi3, CIOYaTKy HONEPEUHUI 3aBIOBXKKH | CM, a OTIM
MO30BXHIH — 3aBJOBXKH 2 CM.

[Ticns uporo 3 HBLS IMIBUIKO BHPI3alOTh LIUTOK 3 BIYKOM IOCE-
penuHi. 3aranbHa AOBKMHA IuTKa 2225 mMm. [lounHarots Bupiza-
TH IIUTOK HA | cM HIK4Ye OpYHBKH, HaMararouuch 3pi3aTd SIKOMOTa
MeHIIe AepeBUHH. [1ix BiukoM poOIATs MaJIeHbKHIA IIOBOPOT OKYJIIpy-
BaJILHOTO HOXa, TPOXH 3aIHOIOI0YH HOTO i1 HOMYIIEYKOI0, e Mic-
TATBCS CyAMHHO-BOJIOKHUCTI y4KH. [1lUTOK py IbOMY TpUMaIOTh 3a
3aJIMIIOK YepellKa.

Bigpizanuii IUTOK MBUAKO BCTABIAIOTH Yy T-mogiOHuU po3pi3 Ha
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MiALIeni, MONepeJHbO TYUM KiHIEM HOXKa BiAXWIMBIIM KOPY BiZ
JepeBUHHU. BepXHIO YacTUHY MIMTKA, IO BUCTYIAE HAJl MOMEPEIHUM
3pi30M, BiIpi3at0Th 1 10 HHOTO LITEHO MPUTYJSIOTE CTYJIKH KOPU U4~
ku. Micrie oKyJipyBaHHS MilIHO OOB’sI3yIOTh JIMKOM TaK, 11100 BIYKO Ha
LIUTKY 3aJIUIIWIOCS BiJKPUTHM. 3aMiCTh JIMKA MOYKHAa BUKOPHUCTATH
JICHKOTLIACTUP 200 130JIAIIHHY CTPIUKY.

SAxmo 3a 10+12 ni6 micns OKyJipyBaHHS YEpelIOK Ha IIUTKY 3a
JIETKOTO JOTUKY BiABaJIOETHCS, LIETUIEHHs BAajocs. Yepes Aeskuit
Yac Micisl OKYNipyBaHHsI OB’ SI3KY MOCIa0IIOI0Th.

Ipumimra. Ha npaxmuynux 3aHammsx npo8oosimy OKVpy8anHs
Ha 8IOPI3aHUX NA2OHAX, A HA POCIUHAX — NIO 4ac JIIMHbOI NPAKMUKU.
Lle cmocyembcs i HacmynHux 6u0i6 weneHHs.

2. llennenHs 3a Kopy. Y IbOMY BUJI HICTUICHHA MiALIEY 3pi-
3al0Th YIONEPEK 1 MPUIIAIKYIOTh MONEPEYHHHN 3pi3 TOCTPUM HOXKEM.
[ToTim poroBoto 1’ ITKOI0, IO € Ha OKYJipyBaJIbHOMY HOXI, a00 creLi-
IbHUM KJIMHOIOAIOHUM KOPOBIAIITIOBaYEM BiIXWISAIOTH KOPY 1 B IIi
MiCII BCTaBISIOTD XKHBLI 3 TphoMa OpyHbKaMu. Ha HI>KHBOMY KiHIII
KHBLS pOOJISITH HABCKICHUH 3pi3 3 IPOTHIIEKHOTO OOKY 100pe po3BuU-
HeHol OpyHbKH. JKUBI BCTaBIAIOTH y BIAXHWIICHY KOpY, a MiALIeNny 3
XKHBLSIMHU TYTO 00B’A3YIOTb JIMKOM. 3pi3H 3Ma3yIOTh CalOBUM BapoM.

Ipumimrka. Axujo wenuoioms 3a Kopy mo UKOPUCMOBYI0Mb 080-
i MpUpIYHI JICUBYL.

3. lllenJienHs Bpo3uien. Y pasi MemyIeHHs BPO3LIE Miery 3pi-
3a10Th 1 Ha Hill pOOMIATH O3MOBXKHIO WIUIMHY a0o Bupi3. Ha sxuBwi 3HH-
3y poOJSITE J1Ba KOCUX 3pi3H, MICIS YOTro HOro MIBUAKO BCTAaBISIIOTH Y
posiien. O60B’SI3KOBOI0 YMOBOIO ILEIJICHHSI € 30ir KOpU IPHILIEH 3
Koporo mimeny. Micie menieHHs 100pe 3aMa3yioTh CaJ0BUM BapoM.
OO6B’s13yBatH cToBOYp HE Tpeba, 60 KUBELb MILTHO CTUCKYETHCS CTYJI-
KaMH PO3LICTUICHOI IePEBUHHU.

[lenieHHs Bpo3wLien 4acTO 3aCTOCOBYIOTH Y pasi MepelieruieHHs
TOBCTHX TUIOK 1 migmien. Toai B po3pi3 MiAIENH BCTABISIOTh KUTbKa
XKHBLIB (3 KOXXHOTO OOKY IO OfHOMY >XuBILIO). CTexarb, abu KaM-
OiajpHi WapW y MiAmeny i npuineny 30iranucs. SIKIo BCTaBISIOTH
YOTHPHU KHBLI, TO HA MiALIENi poOuaTh XxpecTonoioHuii po3pis. Ilic-
JIs1 TOTO SIK KMBLI BCTABJICHI BPO3LIET MIUIMHY 3aKPUBAIOTh IIMATKOM
KOpH, a MICIle HICIJICHHS MII[HO OOB’si3yt0Th. [loBepxHIO miamenu
IycTO 3Ma3yloTb BapoM. KilbKiCTh MPHUILEIUTIOBAHUX JKHBLIB 3ae-
’KATH BIJ TOBIIMHH IMIAMIENH a00 TIKH.

CrnocTepeskeHHs 3a pe3yJbTaTaMy IIEIUIeHHS 3aliCyIOTh 10 Mpo-
TOKOJTY.
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KOHTpOJ’IbHi 3allMTAaHHA Ta 3aBAAaHHSA

1. Iyist woro micuis miertuieHHs 0OMa3yroTh CaJl0BHM BapoM?

2. Yomy uepe3 AesKuii 4ac micyst ETJICHHS CITiT TOCIa0uTH OB’ 13-
Ky?

3. Jlng "oro y pasi JITHBOTO OKYJNipyBaHHs 3 XHBLIB 3pi3alOTh
JIUCTKU?

4. Uu MOXKHa Mij] 4ac MICTUICHHS! BUKOPUCTOBYBAaTH TYNHH i Opy:-
HUH HIX?

5. YoMy BakJIMBO y pa3i INEIUICHHS BPO3IIEI 1 3a KOpY, 1100 Kopa
MIPUIIICTIH 1 Mifeny 30iraamcs?

6. Uu 3aCTOCOBYIOTH ISl CTUMYJISIIIT TPHKUBIICHHS )KUBLIIB Pi3Hi
010JIOTIYHO aKTHUBHI CHIOTYKHU?

KoHTpoJIbHI 3anMTaHHs Ta 3aBJaHHA 10 PO3AiTy
“PicT i po3BUTOK pocauH”

1. Ha3BiTh eTanu oHTOreHe3y POCTUHHOI KIITHHH.

2. Ha3BiTh eTanu ;KUTTEBOr0 MUKy BHIIUX POCIUH.

3. Ha3Bite THIIH pocTy pocjuH. llo 3ymoB/o€e pizHOMAaHIT-
HicTh THHIB pocTy?

4. lllo Take axBeHTHBHUI picT? SIKi CTPYKTYpH HA3UBAIOTH
aABEeHTUBHUMMU?

5. Illo Take xopenaaTuBHUi pict? HaBeniTe npukaaam npak-
THYHOI0 BUKOPHUCTAHHSA KOPEJIATHBHOIO POCTY.

6. SIx 3MiHIOETHCA MBHAKICTH pocTy 3 yacom? CxapakTepu-
3yiiTe BeJIMKY KPHBY POCTY.

7. IloAACHITH, 1110 TaKe MEePiOAMYHICTH POCTY, HUPKAJAHA PUTMI-
Ka, 0iooriyHuii roTMHHUK.

8. llosicHiTH ABUIIE MOJASAPHOCTI y POCIHH.

9. Ha3BiThb cucTemu peryiasuii Mmopgorene3y pocjaiuH Ha piBHi
KJITHHM i IJIOr0 opraHizmy.

10. SIxe 3HAYEHHSI TOPMOHAJILHOI CUCTEMH peryasuii aas 0a-
raTOKJiITHHHUX POCJAMHHMX OPraHizmMis?

11. o Take ¢pitoropmonn? Ha3pith kiacu ¢gitoropmMoHis.

12. SIki peyoBMHU € MonepegHUKAMHU (PiTOrOpMOHIB?

13. Ha3BiTb 0cHOBHI mposiBH ¢i3ioJioriyHoi aii ayKkcHHiB, IUTO-
KiHiHiB, ridepeiHiB, a TaK0:K A0CIU30BOT KMCJIOTH TA €TUJIEHY.

328

14. Illo Take ¢oronepionusm? Sxa ¢pynkuisa ¢oronepiony B
peryJsii pocTty i po3BUTKY pocjuH?

15. HaBeiTh NpUKJIaIH POCJIHMH J0BIOr0 i KOPOTKOIO AHS Ta
HelTpajabHOI rPynu.

16. sIki iimoBipHi MexaHizmu aii giToxpomy?

17. SIx BrIUIMBa€ TeMmepaTypa Ha Mepexif POCJIUH A0 UBITiH-
Ha? Illo Take sipoBu3anis?

18. Ha3BiTh 0CHOBHI NOJ10KeHHSI TOPMOHAJIBLHOI Teopii UBITIH-
HSl.

19. IlosAcHiTH yyacTh iToxpoMy Ta 6i0T0TiYHOr0 rOAMHHNKA
B iHAyKIil UBiTiHHS.

20. SIki mpouecu JiexkaTh B OCHOBi pyXiB pociauH?

21. ChopmyJiioiiTe OCHOBHI MOJIOKEHHSI TOPMOHAJIBLHOI Teopii
Tpomi3MiB.

22. lllo Take HACTU4Hi pyxu?

23. Ha3BiTb iiMOBipHi MexaHi3MH HaCTi.

24, 1o Take Takcucu?

25. Ha3BiTh 0CHOBHI (popMHU PO3MHOKEHHSI POCJIHH.

26. Ha3BiTh OCHOBHi CTUMYJISITOPH POCTY POCIUH NMPHPOTHO-
ro Ta CHHTEeTHYHOI0 MOXOI:KeHHA. SIK BOHU 3aCTOCOBYIOThLCS Ha
npakTuni?

27. YoMy B POCIAMHHHMUTBI YacTille BUKOPUCTOBYIOTh CHHTe-
THYHI, 2 He MPUPOAHI PeryJsiTopu pocTy?
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Po3min 8.
DPITOBIOTEXHOJIOI'IA

®iT00i0TEXHONOTISE — LI CYKYITHICTh TEXHIYHUX MPUHOMIB LIS
Moudikallii, HOKpaIlIeHHs, CTBOPEHHS Ta PO3MHOKEHHS POCITMHHUX
OpTraHi3MiB, oJiep)KaHHs 3 HUX KOPHCHUX pedoBHH. OcHOBOO (iToGi-
OTEXHOJIOTIi € METOJI KYJIbTYpH TKaHUH — BUPOIILYBaHHS 130IbOBAHUX
KIIITHH, IXHIX CTPYKTYp, TKQaHWH i OPraHiB Ha MITYYHHUX XUBHIBHUX
CEpe/IOBHINAX y CTEPWILHUX yMOBax. B ocTaHHI pOKM 3HA4YHO 3pic
iHTEpeC 10 BUKOPHUCTAHHS METOAY KyIbTYPU POCIMHHUX TKaHUH. Lle
MOSICHIOETHCS THM, 1110 HOBITHI JJOCSATHEHHSI Cy4acHOi (i3ioorii poc-
JIUH, BIPYCOJIOTI{, IUTOJIOTIT, TEHETHKH, CEJICKIIii, MOIEKYJIAPHOI 010~
JIOT11 3HAYHOIO MipOIO 3yMOBJICHI PO3BUTKOM METOIB KYJIBTHBYBaHHS
in Vvitro 130J1bOBaHUX KJIITHH, TKAHUH 1 opraHiB pociuH. OyHnameH-
TaJIbHI JOCTIHKEHHS KIITHH 1 TKAHWH {7 Vitro € OCHOBOIO, SIKa N1a€
3Mory 00’€JHaTH pi3Hi piBHI TOCIiKEHb, TTOYNHAIOYH 3 MOJIEKYJISP-
HOTO Ta 3aKiHYYIOUW MOMYJSIIHHNAM, 10 HaJ3BUYaliHO BAXKJIMBO JUIS
BUBUCHHS PI3HUX MPOOJIEM POCIMHHOTO opraHizmy B mizomy. Llei
MeTOj1 010JI0TTYHOTO MOICIIOBAHHS JIA€ 3MOT'Y BUBYATH €JISMEHTH KO-
peNSIiHNX 3B’ A3KIB 1 €eKTiB, XapaKTEePHUX JJISl BCbOTO POCITMHHOTO
opraHizmy. OTHIM 13 OCHOBHHUX IPUHIIUIIIB METOY KYJIbTYPH TKaHUH
€ CTYIHb BIITBOPEHHS in Vifro yMOB, ONHM3bKUX a00 ICHTUYHHX JIO
THUX, B IKHX KJIITHHA MICTUTBCSI HA MaTEPUHCHKIN POCIIUHI in vivo.

Binmomo, 10 KIITHHU Pi3HUX TKaHWH, OPTaHiB, OpraHi3miB QyHK-
LIOHYIOTH in vivo B crieniudiuHux MeTaboiuanx ymoBax. Lle € Hayko-
BOIO OCHOBOIO JUTSL pO3POOKH Pi3HUX 3a CKIIAIOM XKUBHJIBHUX Cepell-
oBHII. [cHye OibIe cTa )KUBUIIBHUX CEPEOBUII TS KYJILTUBYBaHHS
in Vitro pOCIMHHUX KJIITHH, TKAHHUH 1 OpraHiB.

Ha ocHoBi MeTOy Ky/lIBTYpH POCIMHHUX KITITHH 1 TKAHUH CTBOpE-
HI Pi3HI TEXHOJIOTIi, Cepe] IKHUX:

KJIOHAJIbHE MIKPOPO3MHOXKEHHS Ta 03/I0POBJICHHS POCITUH;

OJICpKAHHSI TPOMKCIIOBUM CIIOCOOOM 010JIOTIYHO aKTUBHUX PEUO-
BUH POCIIMHHOTO MOXO/KECHHSI;

oZIep>KaHHsI COMAaTUYHUX T10pUIIB POCIIHH;

CTBOPEHHSI TEHETUYHO MOIU(IKOBAaHUX POCIUH METOAaMH KIIi-
THUHHOI Ta F'eHHOI 1HXeHepil.

Mertoz KynbTypHy POCIMHHUX TKAaHWH OCTaHHIM 4acoM BCE IMPILE
3aCTOCOBYIOThH JUIsSl BUBYEHHS: Jii HA POCIMHU Pi3HUX EKCTpeMallb-
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HUX (aKTOpiB, B3a€EMOil POCIMHHOI KIITUHH 3 MAaTOTCHHUMH Opra-
Hi3MaMHM, TeTepo3HCy, HeCyMICHOCTI I'eHEeTH4YHOi iH(popmaLii JBOX
T€HOMIB, CTEPUIIBHOCTI TiOpUAIB y pa3i BiAAaJIeHOro CXpeIlyBaHHS,
TpaHCIUIAHTAaLii KIITHH, iXHIX YaCTHH 1 HABITh OPTaHiB.

VYei npobnemu, Uil BUPIMIEHHS SKHUX BHKOPHUCTOBYIOTH METO[
KyJABTYpPH TKaHUH, MOJUIIOTh HAa TPU TPYIH, SIKi BHPIIIYIOTHCS Ha
OCHOBI:

Ji3amii mij BIUIMBOM YMOB BHUPOILYBaHHS in Vitro;
3MiHU TeHETHYHOI iH(pOopMamii MIJIIXOM MyTareHesy;

NepeHeCceHH s i iHTerpanii reHeTHYHol iHpopMarii.
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PoGora 122. METOI! CTEPUIIBALI MTOCYIY,
IHCTPYMEHTIB I JOMTOMIKHUX MATEPIAJIIB

YmcToTa i CTepUIbHICTh — FOJIOBHI BUMOTH pOOOTH B O10TEXHOIIO-
riuniit 1aboparopii. Crepuiizalisi npuMilIeHHsI, JIaMiHapiB, iHCTPY-
MEHTIB, MOCYAY, )KUBUIILHUX CEPEIOBHIL], POCIMHHOTO Marepiaty Ha
BCIiX eTarnax poOOTH € OCHOBOIO CITiXy 1 B 0ararboX BHITaJIKaX Habara-
TO BaXKJIUBIIII, HIXK CIIeI[iaabHe 00J1aIHaHHS.

Meta po6oTu. OBOJIIOIITH OCHOBHHMH CIIOCO0aMHU CTEpHITi3alil
MOCYAY, IHCTPYMEHTIB 1 IOTIOMIXXHUX MaTepiais.

Marepiaju, peaktuBu, odaagnanns. Konou, npoOipku, yamku
[TeTpi, MipHI MINETKH, CKaJbIIENI, MHIETH, 96° CIUPT, Hamip A 3a-
TOpTaHHs MoCcyAy, Lenodan, GiUIBTpyBaIbHUH Marip, MeTajaeBuid abo
CKJISIHUH TIeHaJ JUIsl iHCTPYMEHTIB, CIIUPTiBKa, TEPMOCTAT, aBTOKJIAB,
namiHap-00Kc.

Xix poboTu.

1. Crepuitizallis HoCymy.

Cmepunizayia cyxum xcapom. JlaGopatopHuili mocyn (kKoudu,
npoOipku, damku [letpi Tomo ) mepea HAMOBHEHHSM >KUBUJILHUM
CEepEIOBHIIEM TIONIEPEIHBO CTEPUITIZYIOTh CYXHUM JKapOM Y CyIIHIIb-
Hill wadi. [limeTku 3py4HO CTEpUITI3yBaTH B CKISIHUX IEHAlaX, Ha
JTHO SIKMX HEOOXIJIHO IMOKJIACTH BarTy, 1100 3amo0irtu 00iIaMyBaHHIO
HOCHKIB MIIETOK.

Tpusasnicts crepuiizaiii: 3a 150°C — 2,5 ron, 3a 160°C — 2 rog, 3a
170°C — 1 rog.

Ipumimxa. Cnio nam’smamu, wo 00 yvbo2o 4acy cmepunizayii

HeoOXiOHO dodasamu uac, KUl NOMPIOHUT O HACPI6AHHS 3A6aH-
MasiceHux y uwiagy npeomemis 00 3a0aHol memnepamypu.

Cmepunizauin cyxum napom. Ilocyn 3aropuytuii y namip ado 3
BaTHUMH TaMIIOHaMH CTEPHUIII3yIOTh aBTOKJIABYBaHHSIM. 32 aBTOKJIa-
BYBaHHS IIETOK BEPXHIO YACTHHY 3aKPUBAIOTh BaTHUM TaMIIOHOM
(mpubim3HO Ha 2 ¢M) 1 KOXKHY OKPEMO 3aropTaroTh y Marmip.

3aJie’)KHO BiJl 3aOBHEHHS aBTOKJIaBAa aBTOKJIABYBAaHHS TpPUBAE
30+40 xB. 3a THCKY 2 aT™ 1 Temneparypu 133 °C.

Ipumimka. Kamepa asmoxnasa 3anosuiwoemovcs He 0inbul K Ha
2/3 06°emy.

2. Crepwutizallisi IHCTpyMEHTIB.
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Cmepunizauia cyxum dcapom. [HCTpyMEHTH NMONEPEIHBO CTEPU-
J3YI0Th CyXUM apoM y CyIIMIBHIH madi Tak caMo 5K i TOCyI.

Cmepunizayin noaym’am. Y OOKCi 0€3MOCEpPEIHBO TEpe] Po-
00TOI0 IHCTPYMEHTH 3aHYpIOIOTH Y TOPLENSHOBUI cTakaH i3 96°
CIIMPTOM 1 CTEPUITI3YIOTH OOMAIIOBAaHHAM Y mosyM’1 criupTiBku. Cre-
PWIBHHI IHCTPYMEHT BUKOPUCTOBYIOTH JIMILIE JIs1 OTHOPa30BOi MaHi-
nynsanii. [lepea mOBTOPHUM BUKOPHCTAaHHSIM HOTO 3HOBY HEOOXiTHO
MPOCTEPHITI3yBaTH CIIUPTOM i OOTIAIHUTH.

3. Crepunizanist JOTOMIXKHUAX MaTepiaiiB.

Bary, xopku, Mapmto, namip, nenodat, Qoybry CTepuilizyloTh aB-
TOKJIaBYBaHHSIM.

4. Ilepen moyaTkoM orieparliii JaMiHapHUH OOKC HEOOXiTHO ITiro-
TyBaTH 110 poOoTH. s nporo ymponosx 30 XB. HOro CTEpHITI3YIOTh
yIbTpagioaeToM, MicsIs 400 podody MOBEPXHIO MPOTHParoTh 70+96°
CIIHPTOM.

KoHTpoabHi 3annTaHHsA Ta 3aBIaHHA

1. Illo Taxe GioTexHOMOTIsA?

2. YoMy G10TEXHOJIOTiIO MOAUIAIOTH HA KIIACHYHY 1 CydacHy?

3. Y yomy nosnsirae cyTh METOLY KYNBTYPH 71 Vitro KIIITHH, TKAHUH
Ta OpraHiB pociauH?

4. SIk Ha MPaKTHUIIi 3aCTOCOBYIOTH KYNbTYpy TKaHHUH?

5. SIkuii OCyJ BUKOPUCTOBYIOTH ISl pOOOTH 3 KYJBTYPOIO i30-
JLOBAHMX KIIITHH, TKAHUH Ta OPraHiB POCIUH?

6. Sk 3aiiicHIOETBCS cTEpUITi3allis MOCYAy Ta JTOTIOMDXHHUX Mare-
piainiB?

7. Ha3BiTh MeTOaM CTepuITizalii iIHCTPYMEHTIB.

Pobora 123. IPUTOTYBAHHS MATOYHHUX PO3YUHIB
JJIsA CEPEJOBUIINA MYPACHUTE I CKYTA

XKuBunbHe cepeoBUILE — OCHOBHUH (PaKTOp YCHIIIHOTO KYJIBTHU-
BYBaHHsI 130JIb0BaHUX OPTaHiB, TKAHUH 1 KIIITHH pocIuH. OCHOBHUMH
KOMIIOHEHTaMH KHUBHJIBHHUX CEPEIOBUIL € MiHEpaibHi coii (Makpo-
1 MIKpOEIIEMEHTH), JXKEPENI0 BYIIICBOAHEBOTO JKMUBICHHS (3BUYAHO
caxapo3a abo II0K03a), BiTaMiHH Ta PeryasTopu pocty (tadm. 8.1).
J1i1st BUPOLIYBaHHS in Vitro pOCIVH 1 KINITUH HaliuacTille BUKOPUCTO-
BYIOTh cepenoBuiie Mypacure i Ckyra (MC).
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KuBunpHI cepenoBuia TOTYIOTh Ha OigUCTHIBOBaHINA abo Amc-
TUJILOBaHiH BOIII.

Tabnuysa 8.1. CepenoBuuia 1Jisi KyJbTHBYBAHHS in Vitro pocjauH
i KaTI0CHOT TKAHUHU

CepenoBuiie CepenoBuiie CepenoBuiie
KommoneHTHn MC Nel No2
JUTS. POCITHH U Kajrocy * | s kanocy F¥
NH,NO, 1650 1650 1650
KNO, 1900 1900 1900
CaCl,-2H,0 440 440 440
MgSO,-7H,0 370 370 370
KH,PO, 170 170 170
FeSO, 7H O 27,8 27,8 27,8
Na EDTA-2H,0 37,3 37,3 37,3
H,BO, 6 6 6
ZnSO,-7H,0 8,6 8,6 8,6
CuSO,-5H,0 0,025 0,025 0,025
CoCl,-6H,0 0,025 0,025 0,025
KI 0,83 0,83 0,83
Na,MoO,-2H,0 0,25 0,25 0,25
MnSO,-4H,0 223 22,3 22,3
Me30iH03UT 100 100 100
PP 0,5 0,5 0,5
B, 0,1 0,1 0,1
B, 0,5 0,5 0,5
HOK 2
2,4-11 3 2
Kinetnn 1 1
Caxaposa 30000 25000 25000
Arap 0,7% 0,7% 0,7%
pH 5,6-58
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* — CepenoBHILE TSI KATIOCy KapTOILIi.
** — CepenoBullle Uil Kaliocy TBO3IMKH, TIOTIOHY, TOIIHAM
Oypa, coi, MOPKBHU

Jist 3py4YHOCTI 1 MPUCKOPEHHS MPOLECy MPUTOTYBaHHS >KUBUIIb-
HOTO CepeAOBHILA JOLITBHO 3a34aJIeTiAb IPUTroTyBaT KOHLIEHTPOBa-
Hi (MaTOYHi) pO3UMHH MaKpoO- i MIKPOCOJIEH, BITaMiHIB 1 perynsaTopis
pocty. PozunHu 30epiratoTe y XoJdoAWNbHUKY 3a 2+4 °C y mocyai 3
TEMHOTO CKJIa He Oinblie 4+6 THXHIB.

Mamouni pozuunu Maxpoconeti TOTyI0Th Y KOHIEHTPALisiX, IO Y
10 pa3iB mepeBHUIIYIOTh HOTPiOHI. 30€piraroTh y CTEPUILHOMY MOCYAI
a00 y 3aMOpPOXKEHOMY CTaHi.

Mamouni pozuunu Mikpocoseii TOTyIOTb Y KOHIICHTPALisiX, 10
y 100 pa3iB nmepeBHUILYIOTH MOTPiOHI, 3 po3paxyHKy, o0 y 1 mu
MaTOYHOTO PO3YMHY MICTHJIaCh Maca PEYOBHHH, MOTpiOHa ais
npurotyBanss 1 11 cepepoBuma. O0’eM IUX PO3YUHIB Mae OyTH
0,1 m.

Jnisi BUTOTOBJIEGHHSI MAaTOYHUX PO3YMHIB KOXKHY CiJIb 3BaXKYIOTh 1
PO3YHMHSIOTH OKPEMO y HOBIil HOpLii 6iAUCTUIEOBaHOT BOIH.

Poszyunu simaminie ToTyrOTh y KOHIICHTparlii 1 mr/mi. Po3unHs-
I0Th Y O1IUCTHIILOBaHIH BOII.

Posuunu gpimoeopmonie ToTyl0Tb TaKUM YHHOM: ITUTOKiHi-
HU (KiHeTHH, 3eaTtuH, BAII) croyaTKy pO3YMHSIOTH Yy HEBEIHKIN
KinbKoCTi 1H. po3uuny nyry abo kucioru, aykcuau (I0K, HOK,
2,4-]1) — y xparuii eraHoiy, MiJirpiBarloTh 1 JOJAIOTH BiANOBIA-
HUM 00’eM OiAMCTMIBLOBAHOI BOAM; TiOepeiHu PO3UMHSIOTH Y
OiguctuiaboBaHii Boni. KoHuenTpanist po3uuHiB ¢itoropmoHis 1
MI/MJL.

Po3unnn BiTamiHiB 1 piroropmonis (IOK, 3earun, ribepenin) pos-
JIUBAIOTh MO 3+5 MJI 1 30epiraroTh y 3aMOpPOKCHOMY CTaHi.

ByrneBoau i opraniuHi m00aBKU 3BaXKYIOTH 1 JOHAIOTH Oe3moce-
PEIHBO 10 CepPeOBHILA.

Meta po6otu. IIpuroryBaru MaTodHi pO3uMHH Makpo- i MiKpo-
conel, BiTamiHiB, ¢iToropmoHiB, Fe-xenary.

Marepianu, peakrusu, obaaguanns. NH NO,, KNO,, CaCl,,
MgSO,-7H,0, KH,PO,, H,BO,, MnSO,-4H20, ZnSO,-7H,0, KI, Na-
,Mo00,-2H,0, CuSO,-5H,0, CoCl,-6H,0, FeSO,7H,0O, Na,EDTA -
2H,0, 2,4-]1, xinerun, B, B,, PP, cnupt, 1u. HCl i 1n. KOH, Baru,
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MarHiTHUH 3MilllyBad, IUTUTKA, JIOMATKH (IUmaTesi), J1abopaTopHUi
ocyz — CKIIsTHKa 200 Konba MicTkicTio 1 1, MipHI HHIIHAPU MicTKic-
Tt0 500 1 100 M1, MipHi ineTKW Ha 5 1 1 MII, TUISAIIKY 3 TEMHOTO CKJIa
— 11, 100 mi, 50 1 25 M.

IHpumimxka. [ns po3uunie maxpoconei i imaminia o6axcano u-
KOpUCmosy8amu CmepuibHull nocyo.

Xix podorn.
1. IlpuroTyBati po34MHA MaKkpo- i Mikpo coieit 1i1s cepenouina MC.

Makpocoui — 1 11 po3unny:

NH,NO, 16,5T
KNO, 19.0r
CaCl, 33r

Mg SO, 7H,0 42r

KH,PO, 1,7t

Mikpocomi — 100 mit po3zunny:

H,BO, 620 mMr
MnSO,-4H,0 223T
ZnSO,7H,0 860 mr

KI 83 mr
Na,MoO,-2H,0 25 mr
CuSO,5H,0 2,5 mMr
CoCl-6H,0 2,5 Mr

2. Ilpurotysaru 100 mi po3uuny Fe-xenary:

FeSO,7H,0 557 mr
Na,EDTA-2H,0 745 Mr

HaBaxxu po34rHATH OKpEeMO y OiTUCTHIIATI, 3MUTH 1 JOBECTH IO
KAMIHHSA.
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3. IlpurotyBaru po3uuHu (iTOropmoHis: 2,4-J1 i KIHETHH.
4. llpurotysaru po3uunu Bitaminis B, B i PP.

KoHTpoabHi 3annTaHHA Ta 3aBIaHHA

1. SIKi rpynu pe4oBUH BXOASATH 10 CKJIAAy KMBUIBHOTO CEPEJOBU-
112 AJ1s1 BUPOLLYBAHHS i# Vifro KIIITUH, TKAHUH Ta OPraHiB poCiIuH?

2. Ha3BiTh OCHOBHI )UBIIbHI CEPEIOBUIIA, SKi BUKOPHCTOBYIOTh
JUIS1 KyJbTUBYBaHHS 130JIbOBAaHUX KJIITHH, TKAHUH TA OPraHiB POCIIHH.

3. Homy 10 ckiaay OUTBIIOCTI CEpEAOBUII 3aj1i30 JAONAIOTh Y Xe-
naroBaHiit hopmi?

4. SIxi a30TOBMICHi CHOJYKH BUKOPUCTOBYIOTb SIK JDKEpEa a30Ty
y JKUBHJIBHUX CEPEJOBUIIAX IS KyJIbTHBYBAHHS in Vifro pOCIUHHUX
KIIITHH, TKAHUH Ta OpraHiB?

5. Biraminu sikoi rpynu HaWBa)KIMBILIl IJIsI POCTY 130JIbOBaHUX
POCIMHHUX TKaHUH?

6. SIki ByIvieBOIM 1y sIKiii KOHLIEHTpalii € HAWKpaILM PKEPEIoM
BYIJIEBOJTHOTO KUBJICHHS AJIS1 OLMBLIOCTI POCTMHHUX TKaHUH?

Pobora 124. IPUTOTYBAHHSA CEPEJJOBHUIIA
MYPACHUTIE I CKYTA

[IpurotryBaHHs KUBHJIBHUX CEpElOBHI BUMarae ocoOnmBoi pe-
TEJIBHOCTI 1 MOCTIIOBHOCTI y POOOTI.

[Ticns 3MinTyBaHHA YCiX KOMIIOHEHTIB (MiHEpalIbHUX COJIEH, BYT-
JIEBOJIIB, BITaMiHIB 1 PETYIATOPIB POCTY) y CEpPEeNOBHUIIE JOAAIOThH
BOIly JI0 MOTpiOHOTO 00’eMy i noBomsath pH mo 5,6+5,8 (3BM4aiiHO
11. KOH).

3naueHns pH cepenoBuina BIJIMBa€E Ha CTIMKICTh Ta 3aCBOEHHS
HU3KU CKIAJ0BHX cepeloBuia. s OiMbIIOCTi POCIMHHUX TKaHUH
sHaueHHss pH cranosuts Big 5,0 no 6,0, a ontumanelHe — 5,6+5,8.
Bennunny pH cepemoBuma mepes aBTOKIaBYBaHHSIM IOBOASTH /0
5,5+6,0, OCKIJIBbKH MiJ] Yac aBTOKJIABYBaHHS BOHA TPOXH 3MEHIIY€Th-
Csl B pe3yJIbTaTi yTBOPEHHS IIYKPOBUX KUCIIOT.

3a KOHCHUCTEHIII€I0 cepeloBuIlna OyBaloTh TBEpHi, abo araposi, i
piaki. {ns npurotyBaHHs TBEpAUX KUBHIBLHUX CEPEIOBHIL BUKOPHC-
TOBYIOTh arap-arap.

CepenoBullia CTEpUITI3yIOTh aBTOKJIaByBaHHIM a0o0 (inbTpyBaH-
HSIM.
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Meta po6otu. [IpurotyBary ;KuBIIbHE cepenoBuile Mypacure i
Ckyra (MC) i mpocTepuiai3yBaTu cepeIOBUIIE aBTOKIABYBAHHSM.

Marepianau, peakTuBH, 00J1aHaAHHA. MaTOYHI pO3YMHU MAKpO-
i Mikpoconeii, Fe-xenary ta BiTamiHiB, M€30-iHO3HT, caxapo3a, arap,
1 1. HCI i 11. KOH, Baru, mimareni, MarHiTHuiA 3minryBad, pH-metp,
IUTUTKA, aBTOKJIAB, CKJISIHKA 200 Koyiba MiCcTKiCcTIO 1 1, MipHI I[HITiH-
apu mictkictio 500 1100 mut, MipHi mineTkr Ha 5 1 1 M1, BaTHI KOPKH
abo dompra.

Xix poborn.

Hns mpurotyBanss 1 1 cepenosuma MC HeoOXigHO:
Makpocodi 100 mu
Mixkpocouri 1 M

Fe-xenar 5 M
B, 0,1 mr
B, 0,5 mMr
PP 0,5 Mr
Me30-iHO3UT 100 mr
Caxapo3sa 30 (3%)
Arap 7r

1. nsa mpuroryBanHus 1 1 cepenoruiia MC konly abo CKISIHKY
MICTKICTIO | J1 TOMICTHTH Ha MarHiTHHN 3MinTyBad, Hautu 250+300
MJI OiTUCTHIIATY 1 JOAATH NOTPiOHY KUNBKICTh PO3YMHIB MaKpo- i Mi-
Kkpocodeii, Fe-xenary, BitaMiHiB i iTOrOpMOHIB, SKIIIO OCTaHHI BXO-
JSITh J0 CKJIJy CEepeOoBHUILA.

2. 3BakuTH NOTPIOHY KINBKICTh ME30-iHO3HTY, CaXapo3H i opra-
HIYHUX J00aBOK, SIKIIO BOHM BXOAATH 10 CKiaay cepenoBuia. Kox-
HYy HaBaXXKy PO3YMHHUTH B OKpeMiil opiii OiANCTHIHOBAHOI BOIIH.

3. Hosectu pH no 5,6+5,8 3a nonomororo 11. KOH a6o 11. HCIL.

4. HaBaxky arapy MOMIiCTHTH Y TEPMOCTIHKY KOOy a00 CKIISHKY,
3JITH XOJIOTHOIO OiTUCTHIIBOBaHOIO BO0T0 (300400 M), 3a)IAIITH-
i Ha 20 xB. 11 HaOyXaHHS Ta HATPITH, TOCTIHHO MTOMIIITYOYH 10
[IOBHOT'O PO3YMHEHHS arapy.

Hpumimxa. [lpu npuzomysanni piokozo cepedosuwa azap He 00-
0acmucsi.
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5. Jonatu po34rHEHHI arap 10 PiIKOro cepeloBHIIA i JOBECTH JI0
MOTPIOHOTO 00’eMy OiTUCTHILOBAHOIO BOJOK. Po3umH i Bomy mifi-
TPITH.

6. PosnuTu Teme cepenoBuiie y kojabu abo MpoOipKH 1 3aKpUTH
BaTHUMH KOpKamu abo (oJbroro.

Hpumimxa. Y xonbu nanueaemo cepedoguuge 0o 1/2-2/3 06 ’emy.

7. IlpocTepuitizyBaTi CepeloBHINE y aBTOKJIABi 3a THCKy 0,8-
1,0 arm (Temneparypa 115+120 °C ) 20+25 xB. 3a1exHO BiJ 00’eMy
(Tabm. 8.2).

Hpumimxa. Hlicns 3axinuenns cmepunizayii cepedosuwya 6 asmo-
KJIasi 8apmo NOGiIbHO 3MeHuLysamu muck 8 anapami i ¢ioxpusamu
KPUWIKY Juuie Niciisi moeo, siK GHYMpIuHilli muck O0OpIisHIO8amume
306HiWHbOMY (Ha Manomempi cmpinka exasyeamume Ha 0). Inaxuse,
3a pi3Kol 3MiHU MUCKY cepedosuye Modxice 3MouUmu, abo Hagimy 6u-
WIMOBXHYMU KOPKU.

Tabnuya 8.2. Yac crepuiaizanii ;)kUBHJIBHOTO CepeoBHIIA

O06’eM Ha OCYyHHY, Yac crepuizaii, 3a 121 °C
M (latm), xB..
20-50 15
75 20
250-500 25
1000 30
2000 40

KoHTpoJIbHI 3anuTaHHS Ta 3aBAaHHA

1. Slxumu € onTUMaNbHI Mexi BenmmunHU pH cepemoBuima mis
OITBIIIOCTI POCIMHHUX KYIbTYp?

2. Ha saxi nportecu BrutnBae BenwanHa pH cepemnopuma?

3. SIki TamM KynbTYp 0coOMMBO Yy TiHBI 10 BemuanHA pH?

4. Ha sIKi TUITH TIOMIJISAIOTH CEPEAOBHINA 3aJICKHO BiJl KOHCHUCTCH-
mii?

5. SIki momicaxapuad BUKOPUCTOBYIOTh JIJISl TIPUTOTYBAaHHS TBEP-
JIUX CepeOBUII?

6. YV AKHX BHUMAJIKaX IO CKJIaTy KHBHIBHOTO CEpEIOBHUIIA J0/Aa-
€THhCS aKTUBOBAHE BYT1JLIS?

7. Ha3BiTh OCHOBHI CIOCOOW cTepmIi3allii >KUBHUIBHUX CEpel-
OBHIIL.
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PoGora 125. CTEPUJII3AIISI HACIHHSA TA
BUPOILIIYBAHHSA ACEIITTUYHUX POCJIMH

OcHOBHa yMOBa BUPOILYBaHHS in Vitro POCIMHHUX KJIITHH, TKa-
HUH 1 OpraHiB - e CTEPHIBHICTh. Y 3B’A3KY 3 THUM, III0 IOBEPXHEBI
TKAaHWHU OpPTaHiB pOCIWH iH(iKOBaHi emiiTHUMU OaKTepisiMH, Tpu-
0aMu Ta TXHIMU CIIOpaMH, MEPIIMM KPOKOM JJIsl OTPUMaHHS 130J160-
BaHUX KJIITHH, TKAHUH 1 OpraHiB POCJIMH € CTEPHJIi3allis BUX1IHOTO
Matepiany.

Hnst cTepuiizanii poCIMHHOTO MaTepiady BHKOPHCTOBYIOTH IIU-
pokuii HaOlp PI3HUX CTEPUITI3YIOUMX pedoBHH. HalnommpeHimmmu
€ PO3YHHH, IO MICTATh aKTUBHUI XJIOp (TIMOXJIOPUT KaIbIIiIO Ta Ha-
Tpito, XJopamiH, “binuzHa”), pTyTHI mpenapatu (cyiaema, miamun) i
OKHCHUKH (TIEpPEeKUC BOAHIO, IEpMAHTaHAaT Kajiro). [HoIi BUKOpUCTO-
BYIOTb NPETApaTH a30THOKKUCIIOrO cpibna — 0,5+2,0 % AgNO,.

[IpaBunbHuil BUOIp CTEPUITI3YyI0UOi PEUOBHHH IOJSITAE Y TOMY,
o6 HelTpamizyBat emidiTHy MikpoduIopy i He TIOUIKOJUTH TKaHU-
HU pociuH. KpiMm 11b0T0, pe4oBHHA HEe TOBUHHA ITIMOOKO MTPOHUKATH
y TKAHWHY 1 Ma€ JIETKO BUMHUBATHCA.

3aJie:KHO Bij CTymeHs 3a0pyaHEHHs HACIHHS AIISTH Ha TPU TPY-
u:

13 HE3HAUHUM 3apaKeHHAM [TOBEPXHI MiKpoopraHizMaMu (HaCiHHS
MIICHUIIi, COPTO, KaIlyCTH);

13 3apakeHHSIM JIUIIE 30BHINIHBOT MOBEPXHI HACiHHS (JIATYK, -
HAT, pe/IuC, TOMarT, KyKypy/3a, MOpKBa);

3 HasBHICTIO MiKpOOPraHi3MiB Ha MIOBEPXHI i B CEpeIUHI HaCiHHS
(puc, COHSIIHUK, COS, COCHA).

Pexxum 00poOKH HaCIHHEBOTO MaTepiaiy oOMpaloTh 3aJeKHO BiJ
TOTO, 10 SIKOi TPYITN HAJISKUTh HACIHHA. AJle CTEpPHIII3yI0dy peuOBU-
HY, 1T KOHIICHTPAIIi0, a TAKOXK Yac CTEPHIIi3allii HeOOX1IHO BU3HAUATH
JUISL KOOKHOTO BHJY Ta COPTY JOCTITHUM HIISIXOM.

Meta po6oru. OTpuMaru CTepujbHE HACIHHS Ta BUPOCTHTH 3
HBOTO aCENTHYHI POCIHHHU.

Marepianu, peakTuBH, 00JaaHAHHA. MuIbHUHI po3unH, 70 %-
1 PO3YMH CIIUPTY, CKIISTHKH 31 CTEPIIBLHOIO BOAOIO, KOHIIEHTPOBAaHHUH
po3urH “BiMM3HU”, CKISIHKU U CTEPIIII3YIOUMX PO3UMHIB, MipHUHN
LWIIHAP, HACIHHS COi, TPOOipKH 3 OE3rOPMOHATIBHUAM CEPEIOBHILEM
MC nunist pocnuH coi, yamku [letpi 3i cTepuiibHUM QiTBTPYBIEHUM
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narepom, cTepuiibHi yamku [leTpi, Mapis, miHIeTH, CKaIbIIei, CIup-
TiBKa, CIIUPT [T CTEPHJIi3allii iIHCTPYMEHTIB, JIaMiHap-0OKc.

Xix podorn.

1. IIpurotyBaru po3urH “binu3Hu’” — OfHA YacTHUHA Mpenapary i
Tpu yacTuHu Bou (1:3).

Ipumimka. Po3yun 6ukopucmogyioms 00HOpA3080 8idpazy nicis
NpUSOMy8aHHs.

2. [lpoMuTH HACIHUHH COi MIJIBHIM PO3YHHOM.

3. Y maprnesi Mimieuku nmokiactu o 10 HaciHuH.

4. ITIpomuTi HaciHMHU y OOKCi HA 1 XB. HOMICTUTH y CKIISIHKY 3 70
%-M €TaHOJIOM.

5. CrepuIbHUM IIHIETOM MEPEHECTH MIILICUKU 3 HACIHUHAMH Y
CKJISIHKH 31 CTEPUIII3YIOUUM PO3YMHOM 1 BUTpUMaTH 15+18 XB.

IHpumimka. O6’em nacinns mae saumamu 1/4 06’ emy cmepunizy-
104020 pozuuny. Miweuxu nompiono nepesepmamu KodicHi 2 xs., abu
PO3UUH 2APHO 3MOUYEAE HACIHHSL.

6. IlpocTepuinizoBaHe HACIHHS IPOMUTH y CTEPHIIBHIN TUCTUIIBO-
BaHii Boai. CTepUIbHUM MiHIIETOM MEPEHECTH MIIICUKH 13 CKILSTHKH
31 CTEPUIII3YIOYMM PO3YMHOM Y CKIISIHKY 31 CTEPHIIBHOIO JAUCTHIILO-
BaHOIO Bonow. Burpumaru 10 xB. [IpoMuBaHHA MOBTOPUTH TpHUi,
BUKOPHCTOBYIOUM HOBY TOPLiO BOAH.

7. Mimeyky 3 MPOMUTHM HACiHHAM CTEPHIIBHUM IiHIIETOM Iepe-
HECTH y CTepuiIbHY YamKy IleTpi 3 mpoaBTOKIaBOBaHUMH MANepOBU-
MU QinsTpaMu, abu 3a0paTu HaUIMIIOK BOJIH.

8. CTepuabHUM IMHIIETOM NEPEHECTH OJIMH 13 MIIIEYKIB 0 1HIIOT
yamku [leTpi, po3ropHyTH iHoro [BoMa miHIETaMH i 3rpe0TH HaCiHHA
y LIO CaMmy Yariky.

9. CTepuJIbHUM MIHLETOM NIEPEHECTH HACIHHS Ha Oe3rOopMOHaIbHE
XKHUBHJIbHE cepeloBulle y npolipku. Binkputu npobipky, oOnanuTtu
ropJIo MPoOIpKH y TOIYyM 1 CIUPTIBKH, CTEPUIIBLHUM MIHIIETOM ITOMic-
TUTH HACiHMHY Ha CepellOBHIIIE, 3HOBY OOMAJIMTH TrOpio MpoOipKH i
KOPOK B TIOJIyM 1 CITUPTIiBKH, IICJIS YOTO 3aKPUTH MPOOIPKY KOPKOM.

[Miagnucarn npoOipKy, 3a3HAYMBLIM CEpeAOBHUILE, BUI abo coOpT
POCTIMHU 1 JaTy MOCaaKH.

10. TIpobipku 3 HACIHHSAM MOMICTUTH y TEPMOCTAT 3a TEMIIepaTy-
pu 25°+1 °C.

11. 3a 4+6 110 nepeBipUTH YUCTOTY MOCIBY Ta CXOXKICTh HACIHHS.
BusHaunTH BiICOTOK acenTHYHOro HaciHHs. Pesynbraru 3amucaru y
TabmuIo 8.3.
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12. Tlicna npopocTaHHs HACIHHA NPOOIPKH MEPEHECTH Y TePMO-
crar 3 ocBiTieHHsaM 400 5k i Temneparyporo 25°+1 °C.

Tabnuys 8.3. Bu3HaYUeHHS ONTUMAJILHUX YMOB
crepuJiizanii HaciHHs

s
T . . X
) 5 ) Kinekicts . °.
= » = oo CxoxicTh =
B s R iH(IKOBaHOTO HACIHHST i=1
o F =) & | maciuns 3a 7 ni6 8
= > .2 _f 5
= E
5 = = 5 &,
= N 5| 2 5
= 2| 5| 2 .
2| x5 8| & 5
Sl 22 e :
T & 5 % ITYK % HITYK % g
M =
5 = & 5
= (ol 5~ =y
= = ™
IS 82
~
1 1:3 15
2 1:3 17
3 1:3 18

KOHTpOJ’lBHi 3alIMTAaHHA TA 3aBJaHHSA

1. Ha3BiTb peuoBHHHU, SKi BAKOPUCTOBYIOTB JJIs CTEpHITizalii poc-
JMHHOTO MaTepialy.

2. SIki xapaKTepHCTHUKH POCIMHHOTO Marepiairy HeoOXiTHO Bpaxo-
BYBaTH, BUOMPAIOUN PEUOBHUHY AJISI CTEPUITi3amii?

3. Ha3Bitp 3aranbHi npaBuia crepuiizamii pocIMHHOTO Marepia-

Ty.

Po6ora 126. CTEPUJII3AIISA BYJIbb, KOPEHEIJIOAIB I
KOPEHEBMUII

OMHOPIHICTh KJIITUHHOTO CKJIaJly, CHHXPOHHICTh MOJLUIIB, YiTKa
BiJNOBiZb Y CTaHi CIIOKOIO Ha Jil0 iHIYKTOPiB MOALTY pOOIATE OyIib-
OM 1 KOpeHeryIoAn 3pYYHOI0 MOAEJUIIO Uil BUBYEHHSI METa0oIi3My
KIIITUHM IIi]] 4aC MPOXO/PKEHHS HEIO KIIITUHHOTO IHMKITY 1 IEPEeXOoy i3
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mudepeHIiiioanoro y aeaudepeHiiiiopanuii crad. [{ro Mmonens Bu-
KOPHCTOBYBaJIHM st BUBYeHHS iHAYKUii cuaTe3y AHK, Ginka i pisHux
¢dopm IHK, nocnimxenns GpepMeHTaTUBHOI aKTUBHOCTI Y pi3Hi (a3u
KIIITHHHOTO LIUKITY.

st oTpMaHHA €KCIUIAHTATiB BUKOPUCTOBYIOTH 310POBi Oyan0wH,
KOpEHEIU10a1 a00 KOpeHEeBHIIA.

Meta po6oTu. OBOJIOIITH METOIMKOIO CTEPHIIi3allii 00a roBaH-
HsM Oynb0, KOPEHEIUTONiB 1 KOPEHEBUI, OTPUMATH MEPBUHHHUN Ka-
JII0C.

Marepiaiu, peakTuBH, od1agHanHsA. bynpOu kapTorii, MuIb-
HUI po3unH, yamku [leTpi 3 kamocHuM cepenouiuem Ne 1, miHIeTy,
CKaJIbIIeNli, KOPKOBi CBEpIa, CIIUPT, CIIUPTiBKA, JaMiHap-O0Kc, napa-
binm.

Xix podoru.

1. Byns06u BUMHTH POTOYHOIO BOJOIO i OOUMCTUTH BiJl IIKIPKH.

2. bynb0u BUMUTH y MWJIBHOMY PO3YMHi, a MOTIM OMNONiCHYTH
JTUCTUIIATOM.

3. Y 60okci Oynb0Oy Ha KiJIbKa CEKYH 3aHYPUTH Y CIIUPT, 1aTH HOMY
CTeKTH 1 oOnannTH Oynb0y y mosyM’1 CIUPTIBKH.

4. Iloknactu obnaneHy Oynb0y y crepuibHy yamky [letpi i npu-
TPUMYIOUH ii CTEPUIIBHUM IIHIIETOM, CKaJIbIIEJIEM BiIpi3aTH YaCTHHY
Oynbou.

5. CTepuiIbHUM KOPKOBHM CBEPAJIOM BUWICHUTH LIJIHID 3 Oyib-
ou.

6. Lluninap TKaHUHM MOPi3aTy CKaJIbIeNIeM Ha JUCKU, TOMICTUTH
iX Ha cepenoBHuIle AJIs1 KaJtOocoreHesy. JBa KpaiiHi TUCKH BiIKWUHY-
TH.

7. Hawku [letpi mianucary i 3akputu napagiimom.

8. Yarku 3 eKCIlaHTaTaMu KyJIbTHBYBATH Y TEPMOCTATi 6€3 OCBIT-
JIeHHs 3a Temneparypu 25°+1 °C.

Hpumimxa. YV Oaniit pobomi mooicha euxopucmosysamu 0yibOu
MoniHamoypa, KOpeHeni00U MOPKEU, KOPEHe8UUA HCCHbULEHTO.

KoHTpoabHi 3annTaHHA Ta 3aBIaHHA

1. /111 BUBYEHHS SIKMX MPOLECIB BUKOPUCTOBYIOTH TKAHUHH OYIIb0
1 KopeHero1iB?

343



2. Yomy Oynb0H, KOPEHETJIOAN 1 KOPEHEBHUIIAa CTEPUII3YIOTh 00-
MaJIOBaHHAM?
3. Ha3Bite 3aranbHi npaBuia crepuiizamii pocIMHHOTO MaTepia-

y.

Pobora 127. MIKPOKJIOHAJIBHE PO3MHOKEHHS
POCJIUMH KUBLIAMU

MikpokioHanbHE PO3MHOKEHHSI — IIe Oe3cTareBe BereTaTuBHE
PO3MHOXKEHHS B KYNBTYPI i7 Vitro , 3a IKOTO OTPUMYIOTb POCIIMHH Te-
HETUYHO IICHTUYHI BUX1/IHIN 0aThKiBCHKiH (hopMi, IO cripusie 30epe-
KEHHIO TEHETHYHO OJHOPIJHOTO IMOCAAKOBOTO MaTepiany. BoHo Mae
HU3KY [IepeBar MopiBHIHO 3 TPAJULIHHIMHA METOAaMH PO3ZMHOKEHHS
POCTHH:

€KOHOMIisl BUX1THOTO MaTepiany;

OTpPUMaHHA BEJHMKOI KUIBKOCTI KOMiM i3 MiHIMaabHOI KiJIBKOCTI
POCIMHHOTO MaTepiaiy,

OTpPUMaHHA TE€HETUYHO OHOPIIHOTO MaTepiaiy;

MOXIIUBICTD BiIOMpATH in Vifro pOCIMHHUMA MaTepial 3 OakaHUMHU
O3HaKaMU;

MOXIIMBICTh OTpUMaHHA 0€3BipyCHOI0 MaTepiainy;

MOXIIUBICTh PO3MHOXKYBATH POCIHHHU BIPOIOBX POKY, OCKUIBKH
iX picT 1 pO3BHUTOK in Vitro MPaKTUYHO HE 3aJieKaTh Bijl CE30HY;

MOXIIUBICTh OTPHUMYBATH y BEJIMKHX KUIBKOCTIX BEreTaTUBHE IO-
TOMCTBO BH[IB POCIHUH, IIO BaXXKO PO3MHOXYIOTbCS y 3BHUYAHHUX
YMOBaX;

€KOHOMisI IUIOILI AJIsl BUPOILILYBaHHS;

MOXIIUBICTb TPUBAJIOr0 30epeKeHHs IPOOipOYHUX POCIIHH 32 IO~
HWDKEHHX TEMIIepaTyp, IO Aa€ 3MOTY CTBOPUTH OaHK LIiHHUX (opM
POCTHH.

Ha croronni po3pobineno pi3Hi criocoOu 610TeXHOOTiT MiKPOKJIIO-
HAJIBHOTO PO3MHOXEHHS. B X OCHOBI Jie)kaTh YOTUPU NPUHLIUIIOBUX
MiAXOIH:

aKTHBALlisl PO3BUTKY POCIMHHUX MEpPUCTEM (aleKc maroHa, mna-
3yIIHI Ta CIUIsYi OpPYHBKH [1aroHa);

YTBOPEHHS aIBEHTHUBHUX OPYHBOK 13 TKAHHH €KCIUIAHTATa;

IHAYKIIiSE COMAaTHYHOTO eMOpioTeHe3y;

nudepeHLialisi agBeHTUBHIX OpYHBOK y TEPBUHHIN Ta MepeBu-
BHIH KaJIOCHIH TKaHUHI.
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OCHOBHHMM METOIIOM MiKpPOKJIOHAJIBEHOTO PO3MHOXEHHS POCIIUH €
aKTHBALis A3yLIHUX MEPUCTEM, sika 0a3yeThCs Ha 3HATTI amiKajJbHO-
T'O JIOMiHyBaHHS.

Inmmii MeToa — e IHAYKIisi BAHUKHEHHS aJIBEHTUBHUX Opy-
HbOK 0e3mocepeIHb0 TKAHUHAMH eKCIIAHTATA.

VY neBHHX Bumnagkax e(peKTUBHHUM METOAOM PO3MHOXEHHS poc-
JIVH in Vitro € COMaTUYHUH eMOpioreHes.

OcHoBHMMH (pakTOpaMu, LIO BIUIMBAIOTH Ha MPOLEC MIKPOKIO-
HaJILHOTO PO3MHOXEHHSI, € TUI €KCIUIAHTAaTa, CKJa]l >KUBUIILHOTO Ce-
pelnoBHUIIa i YMOBH KyJbTUBYBaHHS.

Sk BUXigHWUH MaTepian AN MIKPOKJIOHAIBHOTO PO3MHOMKEHHS
MOXHa BUKOPHUCTOBYBATH BEPXiBKOBi Ta MMa3yIlIHi MEpUCTeMH cTela,
MOJIO/II JINCTKH, €JIEMEHTH CYLBITTS Ta KBITKHM, UMOYIUH 1 Oyap0ouu-
OynuH. [neansHUM MaTepiasoM IS OTPUMAaHHS YHCIICHHUX MArOHiB €
ammikaJjbHi Ta Ma3yliHi OpYHBKH 3I0POBUX POCIHUH 1 THX, L0 aKTUBHO
POCTYTb.

VY Oinbmocti BUOAAKIB Ui MIKPOKIOHAJBHOTO PO3MHOMEHHS
POCTIMH in Vitro BUKOPHUCTOBYIOTH pi3HI Moaudikawii cepegoBHILa
Mypacure i Ckyra.

Meta po6orn. OBONONITH METOJUKOIO BEreTaTUBHOTO PO3MHO-
KEHHS POCIHUH in Vvitro, mo 0a3yeTbca HA aKTUBALIl Ma3ylIIHUX Me-
pHUCTEM.

Marepiaju, peakTuBH, 00JaTHaAHHSA. ACENTUYHI POCIMHU Kap-
TOILTI, TBO3IMKH a00 TIOTIOHY, cTepuibHe cepenopuine MC (y mpo-
Oipkax Uil POCIMH KapTOIUIi Ta TBO3AMKM ab0 OaHOYKax AJsl poc-
JIUH TIOTIOHY), CTepWIIbHI yaiiku [leTpi, ckanbeni, mHIeTH, CIUPT,
CIHPTiBKa, JIaMiHap-0OKC.

Xix podoru.

1. IIpoGipKy 3 pOCIMHOIO MPOTEPTH CIIUPTOM 1 OOMATIUTH TOPIIO Y
MOJyM i CIUPTIBKH.

2. CrepuIbHUM MIHLETOM IICTaTH POCIMHY-pEreHepaHt i3 mpo-
0ipkwu, B sIKili BOHA pocJa, i MOMICTHTH 11 y cTepuibHy yamky Ilerpi.

3. [ligTpuMyIouu poCirHY MiHLIETOM, CKaJlbIIENeM Mopi3aTu cTe-
0710 Ha CETMEHTH 3aBIOBXKH MpuOIU3HO 10 MM, 00 yacTHHA Hax
OpYHBKOIO CTaHOBWIIA 2+3 MM, a miJ Heto — 5+7 MM, OOpizaTu ITUCT-
KH.

Ipumimxka. V éepxiexu pociunu nucmxu ne oopizamu.
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4. TTiHueToM NMepeHeCcTH KOXKHHUN CerMeHT Yy MpoOipKy 3 KUBUIIb-
HuM cepenosuieM MC.

IHpumimxa. Ilazyxa nucmra mae 6ymu Hao cepedosuulem.

5. KynpTuByBaHHS IPOBOOUTH 3a Temmeparypu 25°+28 °C, ocBit-
JeHHs 2+3 KiIK, 16-rommHHOTO (hoTomepiony, BiTHOCHOI BOJIOTOCTI
nositps 7075 %.

6. 3a 3+4 TwKHI 3 Ma3yIHUX OPYHBOK PO3BHBAIOTHCSI POCIHHU-
pereHepanTH, fKi 3HOBY MOKHA BHUKOPHUCTATH AJsl PO3MHOMXEHHS
KUBLIOBaHHIM Ta OTPUMaHHs KaJTIOCHOI TKaHWHH, 130JIbOBAHHUX MPO-
TOILIACTIB TOMIO.

KoHTpoabHi 3anuTaHHA Ta 3aBIaHHA

1. lo Take MIKpPOKJIOHAJIbHE PO3MHOKEHHS?

2. Ha3BiTh OCHOBHI IepeBaru MiKpOKJIOHaJbHOTO PO3MHOMXEHHS
HaJ| TPaJULlIHHUM.

3. Bin sikux ¢axTopiB 3aJeKUTh 31aTHICTh POCIUHHOI KITITHHH pe-
aNi3yBaTH BIACTUBY 1 TOTHIIOTEHTHICTH?

4. Ha3BiTb METOIM MiKPOKJIOHATIBHOTO PO3MHOXKCHHSI.

5. Ha3BiTb eTanu MiKpOKJIOHAIBHOTO PO3MHOKEHHS POCIIHH.

Pobora 128. OTPUMAHHS IEPBUHHOI'O KAJIIOCY

OCHOBHHMM THIIOM POCIHHHOI KYJIBTYPH in Vitro € KantocHa. BoHna
BHUKOPHCTOBYETBCS AK BUXIAHUH Marepian JUis OTPUMAaHHS CyCIIeH-
31iHO{ KYJABTYPH, i30JbOBAaHMX MPOTOILIACTIB, CHOIYK BTOPHHHOTO
CHHTE3y, NMPOBEACHHS KIITHHHOI CeNIeKUii Ui OTpUMaHHS HOBHUX
(hopM pociuH TOMIO.

VY BiAMOBiAb Ha MOPaHEHHS NApEHXIMHI KIITHHU AeaudepeHLito-
IOTBCSI, TIEPEXOATh A0 mposideparii, BHACTIAOK YOTO YTBOPIOETHCS
MEepBUHHA KaTIOCHA TKaHMHA. YTBOPEHHS Ta PIiCT KaJlOCy PEerylo-
FOThCSl TIEBHUM CITiBBITHOIICHHHSIM ayKCHHIB 1 ITUTOKIHIHIB. 3a J0-
MIOMOTOIO IIMX PEYOBUH MOXKHA 1HIyKYBaTH YTBOPEHHS KaJlOCy TUMH
TKaHMHAMH POCIIMHHU, SKi HOTO HE YTBOPIOIOTh Y pa3i HOpaHEHHS.

Jnst oTpuMaHHS KaJlloCy BHKOPHUCTOBYIOTH CepelOBHIIa Yaiita,
Mypacure i Ckyra, ['amOopra Ta iHII, JOMOBHEHI pPEryasTOpaMH
pocty. JIng ingyKuii KaatocOyTBOPEHHS CIiJi BUKOPHCTOBYBATH K-
BUJIbHI CEpelOBUIIIA 3 BUCOKUM CITiBBIJHOIICHHSIM ayKCHHY 1 LIHUTO-
kininy (10:1).
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YTBOpPEHHSI KAJIIOCY 3aJICKUTh TaKOXK BiJI PO3MIPiB €KCILIAHTA-
Ta. Po3mip mepBUHHOTO ekcianTara, 5+10 mm?, a Bara — 20+100
MT.

Mera podoTu. OTpuMard KallOCHY TKAaHMHY 3 EKCIUIaHTaTiB
JICTKOBOTO, CTEOIOBOT0, YEPEIIKOBOTO 1 MI>KBY3JI0BOTO TTOXOIXKEH-
HSl; IOPIBHATH YacTOTY KaJIOCOYTBOPEHHS Ha €KCIUIaHTaTaxX Pi3HOTo
MTOXOJKECHHS.

Marepiaju, peakTuBH, 00JaIHaAHHSA. ACENTUYHI POCIUHU Kap-
TOILTI, TBO3AMKH a00 TIOTIOHY; Yamku [leTpi 31 crepuiabHUM cepe-
OBHILIEM JUTS KaJIFOCY, CTEPHIIBbHI yariku [leTpi, ckanmpmeni, MiHIETH,
ne3a, COUPT, CIHUPTiBKa, JIaMiHap-00Kc, mapaginM.

Xix podorn.

1. CrepuibHUM MIHLETOM JiCTaTH POCIMHY 13 HpoOipku (Kap-
TOIUISI, TBO3AMKA) a00 GaHOUYKM (TIOTIOH) 1 IOMICTUTH Y CTEPHIIbHY
gamky [lerpi.

2. IlinTpuMyr0uM pOCIUHY MIHIETOM, CKaJbIIeNeM po3pi3aTH i Ha
eKCIJIaHTaTu: cTe0I0, MXKBY3JIs, TUCTOK 1 uepetok (5+10 mm). Ha
JICTKAX 3pOOHUTH TOATKOBI HAPi3H.

3. Excrimanraty moMicTHTH y Yamiku [leTpi 3 KalarioCOreHHUM ce-
PEIOBHIIEM.

4. 3aKpUTH YalIKH Ta MiANACATH iX.

5. Yamxkwu Iletpi 3 pociMHHUM MaTepiajoM KyJIbTHBYBAaTH y Tep-
MocTaTi 3a Temmeparypu 25°+1 °C.

6. 3a 25+30 ni6 BizyaJabHO BU3HAYUTH YACTOTY KAITIOCOYTBOPEHHS
Ha eKcIulaHTaTax. Pe3ynbraru 3anucary y Tabnumo 8.4.

Tabnuysa 8.4. YacToTa KaJI0COYTBOPEHHS HA €KCIJIAHTATAX
Pi3HOT0 MOXOIKEHHS

KinmpkicTh
€KCIIJIaHTaTiB,
H 3araipHa
omMmep Tun KUTBKICTD 110 YTBOPUIIH Innexc
oci eKCIUIaHTaTa . KaJoc 0C
pocmiy eKCIIJTaHTaTIB pocty
HITYK %
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KOHTpOJ’lLHi 3alIMTAaHHA Ta 3aBJaHHSA

1. o Take xamoc?

2. Sxi 3MiHU BinOyBalOThCs y CIeNiani30BaHii KIIITHHI 1] Yac re-
pexoay a0 aeaudepeHiarii?

3. I3 sKuX opraHiB POCIMHN MOXXHa OTPHUMATH KaJIOCHY TKaHU-
HY?

4. SIki (biTOrOpMOHM IHAYKYIOTh YTBOPECHHS KaJIOCHOT TKAHUHH?

5. Yum BiIpi3HAIOTECS CEPEOBHINA JIsi BUPOLIYBAHHS POCIHH
BiJl CEPEIOBUIIL JISI BUPOIIYBaHHS KaIOCy?

PoGora 129. JOCJIJIXKEHHSA ®I310JOTTYHOI MOJISP-
HOCTI

[onstipHicTe — 1e ¢izionoriyHa BiAMIHHICTh MPOTHJICKHUX IO-
JFOCIB TIEBHOI KIITHHH, OpraHa abo yciei pociuHu. Y pocivH BOHA
BUHHKIIA SIK HACJIIOK HEPIBHOMIPHOTO BILIMBY (PAKTOPIB HABKOJIHIII-
HBOTO CEpe/IOBHINA Ha pi3Hi iXxHiI yacTuHH. [lonspHICTE BlIacTUBa
yCiM POCIIMHHUM OpraHi3mMaMm, ajie HaiOiIbIIoro po3BUTKY BOHA JI0-
csIlia y BUIIMX pocivH. Halisickpasinie MOoNspHICTh BUSBISIETHCS i
Yac BKOPIHEHHS KHBIIIB: Ha BEPXHHOMY KiHIII KHBIS PO3BHBAIOTHCS
OpYHBKHM, 2 Ha HIKHbOMY — YTBOPIOIOTHCSI KOPEHI HE3aJIe)KHO Bij
MOJIOKEHHS HOTO Y MPOCTOpi. Y 3B 53Ky 3 IMM KAJIOC YTBOPIOETHCS
IHTEHCHBHIIIE Ha OOIli eKCIUIaHTAaTa, IKUH Ha MaTCPHUHCHKIN POCITUHI
00epHEHU 10 KOPEHs, TOMY B pa3i OTPUMAaHHS KaJlfocy Ha parMeH-
Tax crebia, MMaTroYKax KOPEHS MOPKBU EKCIUIAHTATH MOMIIIAIOTh
Ha arap amikajJbHUM OOKOM. SIKIIO i30JI0I0Th EKCIIAHTATH 13 OYyIb0
(TomiHamMOyp, KapTOILIs ), TO MOIAPHICTH HE MAE CYTTEBOTO 3HAYCHHS.
J11st IOBHOTO BUKJIFOUEHHS BIUTUBY IOJIIPHOCTI €KCIIAHTaTh OyIb0
MOYKHA TIOMIIIIATH Ha CEPEeIOBHILE TaHTeHTaIbHO. KpiM 1boro, SIKIIo
[IMaTOYOK TKAHWHH JIOCHTH BEJIMKOTO PO3Mipy, HOro BapTo Mmomiria-
TH Ha CEPEIOBHILE alliKaJbHUM OOKOM, 32 HEBEJIUKUX PO3MIPIB EKC-
IUTaHTaTa TOTPUMAHHS YMOB IMOJISIPHOCTI HE BaXKJIMBE.

Meta po6oru. O3HailoMHTHUCH 13 siBUIIEM (i3i0M0TIYHOT MOTSp-
HOCTI TiJl 9ac KyJbTUBYBaHHS POCIMHHUX TKAHHH in Vitro.

Marepianu, peakTHBHM, 00JagHaHHsA. KopeHeruionu MOpKBH;
yamku [leTpi 31 crepuwibHUM cepenoBuiieM Ne2 sl Kajocy, cre-
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puibHi wamku Iletpi, ckanpneni, miHIETH, KOPKOBI CBepAia, CIUPT,
CIHPTiBKa, JaMiHap-00Kc, napagiimM.

Xix poboru.

1. [TpocTepumnizyBaTi KOPEHEIUIONN MOPKBHU.

2. CTepuIbHUM KOPKOBHM CBEPJJIOM BUYJICHUTH IWJIIHAP TKAHU-
HU : DKW 3pi3 — [1e anikaibHui OiK, a HaipBaHUil — 0a3aIbHHIA.

3. lluninap TKaHWHM CKAJIbIIEJIEM IOPi3aTh Ha JUCKH 3aBTOBIIKU
1,5+2,0 mM.

4. JIucku IOMICTUTH Ha CEPEIOBHUIIE JJIsI KAIFOCOTCHE3Y: YaCTUHY
amikaJbHUM OOKOM JIOHH3Y, 2 YaCTUHY — 0a3aabHUM OOKOM JIOHU3Y.

5. Hamku IleTpi 3 poCIIMHHUM MarepiajioM KyJIbTUBYBaTH y TEp-
MocTari 3a 25°+1 °C.

6. 3a 5+6 TWXHIB TOPIBHATH YaCTOTY KaJIKOCOYTBOPEHHS Ha €KC-
IUTAHTaTaX MOPKBU 3 Pi3HUM HOJIOKEHHSAM Ha cepenoBuini. Yacrory
KaJIIOCOYTBOPEHHSI BU3HAYAIOTh 5K BiJICOTOK €KCIIAHTATIB, SIKi yTBO-
PHIIH KaJIoC, Bifl 3arajibHOI X KiJIBKOCTI.

Pesynwrartu 3anucatu y Tabnuigio 8.5.

Tabnuys 8.5. BnJuMB NOJSIPHOCTI HA YaCTOTY

KAJII0COYTBOPEHHS
3aranbpHa
ITonoxenHs . . YactoTa
Howmep KUIBKICTD
. eKCILTaHTaTa . KaJIFOCOYTBOPCHHSI,
JoCIiay €KCIUIAHTAaTIB,

Ha CepeoBHUIII %

IIT.

KOHTpOJ’ILHi 3alIMTAaHHA Ta 3aBJaHHSA

1. I{o Take NOJISAPHICTH?

2. Uu BCiM YacTHMHaM POCIMHHOTO OpPraHi3My BIIACTHBA MOJIP-
HIiCTB?

3. Ha sxomy Oolii ekciuiaHTara iHTEHCHBHIIIE QopMyeThes Ka-
aroc?

4. Ilix yac KyJbTUBYBaHHS €KCIUTAHTATIB SKOI KYJIBTYpPH O0OB’sI3-
KOBO JIOTPUMYBATHCS TIOJIIPHOCTI?

5. SIK BUKJIFOYMTH BIUIMB TOJIIPHOCTI Y pa3i KyJIbTHBYBaHHS €KC-
IJIaHTaTIB Oynb0?
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Po6ora 130. OTPUMAHHS NIEPEBUBHOI KAJTIOCHOI
KYJIbTYPU

IlepBuHHMI KaltOC — L€ TOW, 110 YTBOPUBCS HA EKCILIAHTaTax
3a 46 TIKHIB. Mloro mepeHocATh Ha CBiXke KMBHIIBHE CEPEIOBHIIE
— MEepEeBUBAIOTH (CYOKYIBTHBYIOTE). Y pEe3yNbTaTi IIbOr0 OTPUMYIOTh
KaJIOCHY TKaHHHY, sIKa Ma€ BUIIISA aMOP(HOT MacH, 110 CKIIaJa€ThCs
3 TOHKOCTIHHUX MAapPEHXIMHUX KIITHH 0€3 BHU3HAYCHOI aHATOMIYHOI
CTpyKTypH. Po3Mip TpaHcIulaHTaTa, KyJbTHBOBAHOTO Ha arapoBOMY
cepenoBui, konuBaeTbes Bifg 60 1o 100 mMr Tkanunu Ha 30-40 M
KUBHIILHOTO CEPEIOBHIIA.

KanrocHy TKaHMHY MOKHA MTIATPUMYBATH B KYJIBTYPi HEOOMEKEHO
TPUBAIMHI Yac, MEPioJUYHO PO3AUILIOUH i1 HAa parMeHTH Ta repeca-
JOKYIOUH Ha CBIKE CEPEOBUIIIE.

Merta poboru. HapocTuty KamtocHy TKaHUHY W OTpUMAarHu Imepe-
BUBHY KYJIETYDY.

Marepiaiu, peaktuBu, odnaananns. Yamku [letpi 3 excriian-
TaraMu, Ha SKUX YTBOPUBCS Kaioc, damku [leTpi 31 crepuiibHUM
CEPEIOBHIIEM IS KaJIOCy, MIHIETH, CKAJbIENi, CTCPHIbHI YalllKK
[eTpi, criupT, cnupTiBKa, TamiHap-00Kc, napadiaMm.

Xix poboTu.

1. Excrinanrar 3 IepBHHHUM KaJIFOCOM TMEPEHECTH y CTEPUIIbHY
yamky [lerpi.

2. [IpuTpuMyrour eKCIIaHTaT MiHIETOM, CKaJIbIICIeM 3pi3aTH Ka-
JTIOC.

3. CxaunprieneM MOAUTUTH KaJIIOCHY TKaHUHY Ha piBHI pparMeHTH,
SIKi TIEpEHECTH Ha CBiXKE KMBWJIBbHE cepenoBuile. [linnucary yamky
[letpi Ta 3akputn mapadiamom.

4. Yamku KynbTHBYBaTH y TepMocTari 3a 25°+1 °C.

5. 3a 4+6 TIWKHIB BiJi HAPOCIIOI KATOCHOT TKAHWHU BiJIOKPEMU-
TH OIMaTOYKH arapoBOTO CEPEOBHIIA, a KAIIOC PO3IUINTH Ha PiBHI
(parMeHTH, SIKi IEPEHECTH Ha CBIXKE )KUBIJILHE CEPEIOBHILIC JIJIS Ka-
JIOCY.

Ipumimxa. /[na niompumanms KanocHoi Kyibmypu oamy onepa-
Yiro HeobXiOHo nposodumu KoxcHi 4+6 muoicnis. Ilepioo cyoxynomu-
8Y6AHHS 6CMAHOBI0IOMb OJisl KOXCHOI KYIbMypU eKcnepumeHmans-
HO.
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KOHTpOJ’lLHi 3alIMTAaHHA Ta 3aBJaHHSA

1. HazBite uTonoro-MopoioriuHi 0coOIMBOCTI KIIITHH KaTtoc-
HOI TKaHWHHU.

2. HaBeniTh npuKkiaan MOKIMBOTO BUKOPUCTAHHS KaJIOCHOI TKa-
HUHH.

3. SIki ¢iTOropMOHM BUKOPHCTOBYIOTH JUTS POCTY Ta AudepeHiiia-
1ii pOCITMHHUX KJIITHH?

4. Illo Take KIIITHHHA CEICKIIis?

5. Ha3BiTh niepeBaru KJIITHHHOI CeJIEKIIIT HaJl TPaJULIiHHO.

6. l1lo Take coMakIOHAIbHA MiHJIMBICTh 1 ¢ i1 BUKOPUCTOBYIOTH?

Po6ora 131. BINIUB CHHIBBIIHOIIEHHSA AYKCHH:
HUATOKIHIH HA PICT KAJTFOCHOI TKAHUHHU
TA II TAII

3anexxHo BiJ| MOXOMKEHHs Ta YMOB BHPOIILYBAaHHS KaJIIOCHI TKa-
HUHU OyBaloTh :

- TIyXKHMH, CHJIBHO OOBOJHEHUMH, SIKi JIETKO PO3MAaIaroThCs Ha
OKpeMi KJIITHHU;

- CepeaHbOI MIIJIBHOCTI, 3 J00pe BUPAXKCHUMH MEPHUCTEMATHIHH-
MU OCepeIKaMHu;

- WIIIHbHUMHU (KOMITAKTHAMH) 3 30HAMH PEAYKOBAaHOTO KamOilo i
CYIVH.

VY pasi TpUBaNOro KyJbTUBYBAHHS Ha JKUBHIBHHX CEpPEIIOBHIIAX
Ha IIIJIBHICTh KaJIOCY BIUIMBAIOTh ayKCHHHU, 0coOnuBO 2,4-J1: unm
BUIIMH BMicT 2,4-J] y cepenoBHI, TUM MyXKillla KaIlOCHA TKaHU-
Ha. BcraHOoBIIEHO, 1110 MIUTBHI KAJTIOCH MOXKYTh JaTH MOYATOK MyXKUM
TKaHMHAM, ajic He HABIaKH.

Jnst BU3HAUEHHST POCTY KaJIOCHUX TKaHWH B TeEpIIy 4Yepry BU-
3HA4aloTh 30inbIIeHHs cupoi macu (W-W ), ne W,— noyarkosa maca
Kaymocy, W, — KiHlesa Maca Kamocy. Pesyinsraty MOKyTh OyTH BUpa-
KEHi BIJIHOCHO BHXiIHOI MacH

AW = Wi’ _WU

0

e nmae 3Mory BCTaHOBHTH Y CKIUIBKM pa3iB 30UIbIIMIACS Maca
BITPOZIOBXK JTOCTi]TY.
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Bennunny npupocTy Macu MOJKHa BUPa3HUTH Y BiICOTKaxX
W -W
AW =——2.100%.
47 0

SIKII0 TPUBANICTh POCTY B OKPEMHUX BHUIAAKaX HEOAHAKOBA, HEOO-

XizHO BBeCTH y (hopMyny dakTop dacy
AW w,-w, 1
W, 1

Tak camo MO)KHa MPOBOAUTH OOIMIK Pe3yabTaTiB 32 MAacor Cyxoi
PEYOBUHH.

Sk mpaBuiO, A OLIHKK POCTY KajiOCy BU3HAYEHHS MPHUPOCTY
MacH cUpoi 1 cyxol pedoBHHHU HeJocTarHo. binbme indopmanii mpo
0COOIMBOCTI POCTY KaJIIOCY OTPUMYIOTh Y pa3i BU3HAYCHHS KiJIbKOCTI
KIIITUH Ha OJVHHUII0 MAacU TKaHWHH abo0 Ha kairoc. [limpaxyHoK Kiti-
THH JIa€ 3MOTY BU3HAYNTH 32 PaXyHOK 4OTO BiZI0OyBa€THCS 301bIICHHS
MacH TKaHWHU: 32 paXyHOK MOJiy KJIITHH 44 iXHBOTO pocty. Lle nae
MOXITUBICTD pO3paxyBarTy i CepeHIO Bary KIiTHHH. KiTbKiCTh KIIITHH
BH3HAYAIOTh 32 MeToAoM bpayHa, skuil monsirae y mauepauii i Ha-
CTYIHOMY MigpaxyHKy KJIITHH y Kparuli cycreH3ii. BUKOpHCTOBYIOTH
KiJIbKa METOIB Mariepallii, OiIbIIicTh i3 sIKUX 0a3yeThcst Ha 00pooIIi
TKAHWH KUCJIOTAMH, KOTPi TiAPOTI3YIOTh CEPEANHHI MIACTHHKH, IO
3’€HYIOTh KJIITUHHU.

Knitunu migpaxoByrots y kamepi @ykc—Pozenrans.

Merta po6oTu. BizyasibHO BU3HAUUTH TUI KaIIOCHOI TKAHMHU HA
CEpEeOBHIIaX 3 Pi3HUM CITiBBIIHOIIEHHSIM ayKCUH:IIUTOKIHIH; BU3HA-
YUTH CHIiBBIJHOIICHHS AyKCHH:IIMUTOKIHIH, sike 3a0e3redyye MaKcH-
MaJIbHHI IPUPICT MACU KAJIFOCHOT TKAHWHHU.

Marepiaiu, peaktuBu, odsaaananns. Yamku [letpi 3 kamocom
(xapTomi, TIOTIOHY, coi, TomiHaMOypa TOILI0); MaTO4HI PO3YMHU Ma-
Kpo- Ta Mikpocosneit MC, Fe-xenary, Bitamiuis, 2,4-/1, kKiHeTuHY, iHO-
3WT, caxapo3sa, arap, 11. KOH, neHinumiHoBi ¢uiakoHYuKH, Qobra,
CKJISTHKH, MIpHHI IMITIHAP, MipHI MMINEeTKH, Bard, pH-MeTp, aBTOKaB,
crepwibHi yaiku [leTpi, ckanpneni, MHIETH, COUPT, CIIUPTIBKA, XPO-
MOBHI aHTiApHI, Mpobipku, kamepa Dykc-Po3eHTans, MiKpoCKoIl.

Xix poborn.
Pobora ckitagaerses 3 KUIBKOX 3aBIaHb.
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3asoanns 1.

1. ITpurotysaru 1 i cepenouma MC 3 nogaBanusm 3 mr/a 2,4-1.

2. Po3ninutu cepenosuinie Ha 10 wactun o 100 M i po3nutu y
MMPOHYMEPOBaHi CKJISTHKH.

3. Jlo cepenoBuilia y KOXHY CKJISHKY JIOJIaTH BIAMOBIAHY KiJTb-
KicTb kinetuny Big 0,1 no 1,0 mr/n (0,1, 0,2, 0,3...1,0 mr/m).

4. CepenoBuIlle PO3THUTH y MEHIIMIIHOBI (IIaKOHUUKH (110 5 M),
3aKpUTHU (POJIBIOI0 i MPOABTOKIABYBATH.

3asoanns 2.

1. Y 60okci 4+6-Tr)KHEBY KallOCHY TKaHUHY PO3IUTHTH Ha piBHI (par-
MEHTH, SIKi IEpeHECTH Ha CePEeIOBHIIE Y MEHIMITIHOB] (DIaKOHYHUKH.

20~30 ekcIUIaHTAaTIB 3aJMIITUTH i OKPEMO 3BXKHUTHU JIJISI BCTAHOB-
JICHHS CepeIHbOI MacH eKCIUIaHTara.

2. ®nakoHYMKY 3 KaJFOCOM KYJIBTHBYBATH y TEPMOCTATI 32 TEMIIe-
parypu 25°+1 °C.

3. 3a ricTh THXKHIB Bi3yaJlbHO BU3HAYUTH THIT KAJIIOCY, MICIIS IbO-
T'0 KOKHHUH IIMaTOYOK KaJiocy BUMHATH 13 (D1akoHYMKa, BiZOKPEMUTH
BiJl HBOTO arap i 3BaKUTH.

4. BigHOCHMI TpPUPICT MacH KallOCHOI TKAaHUHHM BU3HAYUTH 32
(dhopmyIoro

w,-w,

AW =——2.100%,
ne AW — BiTHOCHHI NPUPICT MacH,
W, — mouarkosa Maca Kaiwcy,

W, — KiHIIeBa Maca Kajocy.

Pesynbrary 3amucary y Tabnumto 8.6, moOymayBaTH giarpamy.

Tabnuys 8.6. Bnius cniBBigHomenHs 2,4-J/[:kineTnn
HA MPHUPICT MacH KAJIOCY

>

= Cepenns Bara

5 Bwmicrt p Bignocunit

8 . KaJroCy, MI' .

= KIHETUHY B MpUPICT Tun
& | cepenosuu, MacH KaJrocy
= MI/7 . Kaiocy, %

é MOYaTKOBAa | KiHICBA
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3asdannus 3.

1. ITpurotysaru 100 mi 7,5 %-ro po34rHy XpOMOBOTO aHTiIPHITY.

2. Y 30 npoOipoK HaJUTH MO 2 MJ PO3YHHY XPOMOBOT KHCIIOTH.

3. I3 koxHOTO BapiaHTa OCHiTy MPUTOTYBaTH MO TPH HABAKKH
KaJrocHOi TkaHuHH 1o 0,1 T, SIKi MOMICTHTH Y IPOOIPKU 3 PO3UHHOM
JUTS. Matiepartii.

4. TIpo6ipku MOMICTUTH Y TepMocTaT Ha 24 TOf. 3a TeMIlepaTypu
25 °C.

Hpumimka. Yac inxybayii 0ns KodcHOT Kyibmypu niobupaiombs
eKCNepUMEHMAanbHo.

5. Ilepen mizpaxyHKOM pPeTENbHO CTPYCUTH BMICT MPOOipKH, m100
BUHIILIA PIBHOMIPHA CYCIE€H3i KIITHH.

Hpumimra. Pobumu ye mpeba dysice akypamuo, 60 01 mayepayii

BUKOPUCMOBYIOMb KUCTIONY.

SAxmo cycnensis Tyxke rycra, To ii Tpebda po3BecTH BoJOK (po3-
BE€/ICHHS BPaXOBYIOTh ITiJ] Yac MepepaxyHKy).

6. IlimeTkoro 3 MUPOKUM KIHYMKOM HIBHJKO HAaHECTH MO Kparui
CyCHeH3ii KIIITHH Ha KOXKHY CITKY JiumibHOi kamepu Dykc-Po3enTa-
JIs1, 3aKPUTHU i1 CKJIOM 1 IPUTEPTU HOro o OIYHUX TpaHed CITOK 110
nmosiBU Kinenps HetoToHa.

7. lligpaxyBaTu KIITHHU Y YOTHPHOX BEJIHMKHX KBajparax, po3Ta-
LIOBaHMX IO JiaroHasX CiTKH JIYMIBHOI KaMepH.

8. IlpoMuTH Kamepy, 3HOBY 3alIOBHUTH CyCIICH3I€I0 KIIITHH 1 IPO-
BECTH MMOBTOPHUH MiJPaXyHOK.

Omnepariito MOBTOPIOBATH TPUYI U151 KOXKHOT IPOOipKH.

9. KinpkicTe kIiTHH Y 1 T' KamoCHOT TKAHMHU OOYMCIIOIOTH 3a
(hopmyoro

N = n-1000-V
0,2-d
ne N — KUIbKICTh KIITHH y 1 T KaoCcHOI TKaHWHH;

7 — KUTBKICTD KIIITHH Y OAHOMY BEJTMKOMY KBaJpari;

0,2 — mmbuna kamepu Pykc-Pozenras;

d — HaBa)XKa KaJIIOCHOI TKAHUHH, SIKY BUKOPHUCTAIIN JUIS TipaxyH-
Ky KJIiTHH (T);

V — xiHueBuit 00’eM cycreH3ii KIiTHH.

10. IToOynyBaTtu rpagik 3ajJeKHOCTI KiNBKOCTI KITHH y 1 T Ka-
JFOCHOT TKaHWHHU Bif criBBigHOMmEHHS 2,4-/1:kiHeTnuH. 3poOuTH BU-
CHOBOK MPO ONTHUMAaJbHE CHIiBBiIHOLICHHS ayKCHUH: HUTOKIHIH y ce-
PEIOBHIII JJIs1 KAJTIOCY.
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KOHTpOJ’lLHi 3alIMTAaHHA Ta 3aBJaHHSA

1. Ha3BiTh THIIM KaIIOCHOI TKAHHHHU.

2. SIki CKIa/IOBl )KMBUJIBHOTO CEPEIOBUINA BIUIMBAIOTh HA IMiIb-
HICTH KaJFOCHOT TKAHUHK?

3. Sk BIUIMBA€ CHIBBIAHOIICHHS ayKCHH:IMTOKIHIH Ha MPOLIECH
opraHoreHesy?

4. JInst 4Ooro BUKOPUCTOBYIOTH ITyXKi KAIIOCH?

5. SIkuii TUI KATFOCHOI TKAHUHU BUKOPUCTOBYIOTh JUI1 OTPUMaHHS
POCTHMH-pereHepaHTiB?

6. SIki MOKa3HUKW BU3HAYAIOTH JUIS XapPaKTCPUCTHKH POCTY Ka-
JIFOCHOI TKAaHUHU?

Po6ora 132. OTPUMAHHS KJIITUHHOI CYCIEH3II

KnitTuHHa cycnensist — 1ie okpeMi KIiTHHH ab0 KIIITHHHI arpera-
TH, SIKi BUPOILYIOTh Y PIAKOMY KUBUIIBHOMY CEPEIOBHILI B YMOBaX
MOCTIHHOI aepariii. BupolryBaHHS CyClIeH31HHIX KYJIBTYP y PLAKOMY
CEpeNIOBHIIII Ma€ HU3KY IepeBar repej] BUPOIIyBaHHSIM KaJFOCHUX
TKaHUH TIOBEPXHEBUM METOIOM. Y IUX KYJIbTypax JieTIIe BIUTUBATH
Ha MeTa0OoJi3M 1 pICT KIITHHHUX TOMYJIALiH eK30reHHUMH (aKTopa-
MH; BOHH 3py4Himn ajs OioXIMIYHHMX 1 MOJEKYJISPHO-010JOTriYHIX
CKCIICPUMEHTIB.

OCHOBHHM c1IOCOOOM OTPHMAaHHS CyCIICH3IIHUX KYJIBTYp € 3aHy-
PEHHSI [IMaTO4YKa KaJItOCY B PilIKe CepeloBHIIE, SIKE TEPEMIITy€EThCS.
Jnst iHimiamii cycneH3iiHol KyIbTypy IOTPiOHO 2+3 T KalllOCHOT TKa-
HUHHA Ha 60+100 M1 piIKoOro >KMBUILHOTO cepenoBuiia. [lepBruHHY
CYCIIEH31}0 OTPUMYIOTh Ha IIEHKEpi, IBUIKICTh OOEPTaHHS SKOTO
100+120 06/xB.

CycrieH3iiiHy KyJlbTypy MOXHa OTpUMATH i3 ()parMeHTa OpraHa,
OJTHAK 11e IOTpeOye OliNblile Yacy: KIIITUHU €KCIJIAaHTAaTa MalOTh YTBO-
PHUTH IEPBUHHUI KaJOC, IKUH pO3MAaaeThcsd HA OKPEMi KITITHHH.

OnTUManbsHOIO [T OTPUMAHHS BUCOKOANCIIEPTOBAHOT CyCIIeH31H-
HOI KYJIbTYpH € TyXKa, 0OBOHEHA KalllOCHA TKaHWHA, BUPOIIECHA Ha
cepenoBwuili 3 2,4-11, 6e3 ionis Ca*".

Jnst BUpOUIyBaHHS KJIITHHHHX CYyCIIEH3iii BHKOPHCTOBYIOTH B
OCHOBHOMY Ti CaMi >KMBWJIbHI CEpEIOBHINA, IO W IS KaJIOCHUX
KYIBETYp. AJie € psii CEpEeIOBUII, MPU3HAYCHUX OE3MOCEPEeTHBO IS
BUPOILYBaHHS CyCIIEH3IHNUX KYJIBTYD.
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o6 mo30yTHCS KPYyHHHX, IIITBHUX TPYAOK KaJIFOCHOI TKaHH-
HU, 3QJIMIIKIB eKCIIaHTaTa abo Ayke KpYIMHHX arperariB IMepBHHHY
CYCIEH3110 mepe]] CyOKyIbTUBYBaHHSAM (DiIBTPYIOTH Kpi3k 1+2 mapu
Mapii, HeWJIoHOBI abo MeraineBi curedka. J[o HaOYTTS KIITUHHOIO
CYCHEH3i€I0 OakaHUX O3HaK 11 HeoOXigHO (INBTPYBaTH MiJ Yac cyo-
KyJABTUBYBaHHS. TPUBAJIiCTh Macaxy MiJ yac KyIbTHBYBaHHS KIIITHH-
HUX cycnensii craHoBuTh 14+18 ai0. 'ycTuHa momynsnii 3a nei iH-
TepBan yacy gocsarae 10%-5x10° kmitua/mit.

PicT cycneHsiifHUX KyJIbTyp MOXKHA OLIHUTHU 32 TAaKUMH T1apaMe-
TpaMu:

00’eM ocamkenux kiaitaH (OOK);

KIJIBKICTh KIIITHH;

cHpa i cyxa maca;

BMicT Oinka 1 JIHK;

JKUTTE3MATHICTD KIITHH.

CycnensiiiHi KyJAbTYpH POCIMHHUX TKAaHUH YacTO BHKOPHCTOBY-
I0Th Ul OTPUMAaHHS TPaJULUiHHUX IS POCIUH CIIOJIYK BTOPUHHOTO
CHHTE3Y: aJKaJoifiB, TEpPIEHOINIB, INIKO3UAIB, OTicaxapHuIiB, edip-
HUX OJIili, aHTUKAHIIEPOTEHIB TOIIIO.

Meta po6oru. OTpuMaru CycneHsiiiHy KyJlbTypy KapTomii abo
TIOTIOHY, TOIIIHAMOypa 1 MOPKBHU.

Marepianu, peakTuBH, o0nagHaHHdA. KamtocHa KynsTypa Kap-
TOILTI, BUpOILleHa Ha cepemoBuii Nel myst xamocy; konou Epnenme-
Hepa mictkicTio 250 Ma 3 piakum (6e3 arapy) cepemosuieM Nel st
kairocy (100 mn cepenoBuia Ha KonOy), cTepuibHi yamku [letpi,
(osbra, MiHIETH, CKAJIBIIEII, CIIUPT, CIIUPTiBKA, JaMiHap-O0KC, M-
Kep, CTEPUJIbHI JTIHKU 3 HEUWIOHOBUMH (DiTBTpaMH.

Xix podorn.

1. IlepenecTy MIMATOYKK KATIOCHOI TKAHUHU Y CTEPUIIbHY YAILKy
[erpi.

2. CTepuIbHUM MIiHLIETOM MOAPIOHUTH Kajioc Ha (parMeHTH Ta
MOMICTHTH iX y Kouibu Epnenmeiiepa 3 pilkuM KMBUJIBHUM Cepel-
opuieM ( 2+3 1/100 v ).

3. Konbu 3 pocIMHHMM MaTepiajoM KyJbTUBYBaTH y TEMpSBI Ha
mreiikepi 3a 120 06/xB.

4. 3a 10+14 1i6 cepemoBuIIe 3 KIITUHHOIO CYCIEH31€10 MPOdiib-
TPYBaTH Kpi3b HEWUJIOH.
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5. DinpTpaT PO3AUIUTH HA TP MOPLIi, SKi PO3JIUTH Y CTEPHIIbHI
kos10u Epnenmeiiepa.

Jlo KIiTUHHOI cycmeH3ii IomaTh CBDXKE CEpelOBHIIE, TOBECTH
06’em 110 100 mur.

6. Konbu 3 cycrnensiifHOI0 KynbTyporo 3HOBY NMOMICTHTH Ha IIei-
Kep.

Hpumimxa. Cybrynomueysamu KiimuHHy Cycnen3ito koxcni 14+18
0i6.

g yvoco y naminap-60kci 3 xonbu 3 KIIMUHHOIO CYCHEH3IEN
8i0iopamu5 060 ma (= 2/3 06’emy) cepedosuwa 3 KuimuHamu ma
3AMIHUMU CGINCUM CepedosuuieM mo2o camozo ckaady. Bioibpane
cepedosuuye neperecmu y cmepuiibHy Konby Epnenmetiepa i 0ooamu
csidice cepedosuwye, wob 3azanvhuti 00’em cmarnosus 100 m.

KoHTpoabHi 3annTaHHA Ta 3aBIaHHA

1. Ilo Take KIITHHHA CYCHIEH3is Ta JUIsl YOTO 1l BUKOPHCTOBYIOTh?

2. SIKi eKCTIaHTaTH BUKOPUCTOBYIOTH JUIsS OTPUMAHHS CYCIEeH3il-
HOI KynbTypu?

3. KamrocHill TKaHWHI SIKOTO THITy HAaJIAa€ThCS IiepeBara sl OTpH-
MaHHA KJIITUHHOI CycreH3ii?

4. SIk moBro TpuBae macax MiJ 4ac KyJbTUBYBAaHHS KIITHHHHX
cycrieH3in?

5. Ha3BiTh moKa3HMKH, 3a SKUMH OLIHIOIOTH PICT CyCHEH31HHOI
KYJBTYPH.

6. Ha3BiTh nepeBard OTpUMaHHS BTOPHHHUX METa0OIMITIB in Vit-
ro?

7. SIKi THIIM KYABTYP in Vitro BAKOPUCTOBYIOTb 715l OTPUMAHHS pe-
YOBWH BTOPHUHHOI'O CUHTE3Y?

KoHTpoabHI 3aniMTaHHA Ta 3aBIAHHA 10 PO3AITY
«®PitodioTexHoMOTISD

1. Ha3BiTb 3arajipHi IpUHLIMIH OpraHizamii 610TeXHOJIOr14HOi Jia-
6oparopii.

2. Sxi eneMeHTH 0OOB’SA3KOBO BXOIATH A0 CKJIady >KUBHIBHOTO
CepeloBHILIA.

3. Ha3BiTh OCHOBHI CyMillli BiTaMiHiB, K1 JOAAIOTh JI0 YKUBIIHHO-
ro cepenoBuma’?
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4. Sk BiK pOCIMHHOI TKAaHWHH, IO KYJBTUBYETHCS in Vitro, BIUIN-
Ba€ Ha CKJIaJ1 )KUBWJIBHOTO cepenoBHIia?

5. SIki GpiTOropMOHH BUKOPUCTOBYIOTH AJISl POCTY 1 Audepentiarii
POCIMHHUX KITiTHH?

6. Ha sixi Tpynu po3AiisitoTh POCIMHHI TKAHHHU 32 MOTPEOOIo Yy
¢iToropmonax?

7. Uum obymoBJeHE 0OMeXeHEe BUKOPUCTAHHS POCIMHHHUX EKC-
TPAKTIB SIK CTUMYJISITOPIB POCTY?

8. ¥V sKuX BHIAAKax J0 CKIaay XMBHJIBHOTO CEpelOBHIIA J0Ja-
€THCSl aKTUBOBAHE BYT1ILIsA?

9. [nst BUBUEHHS SIKMX MPOLECIB BUKOPUCTOBYIOTH KYJBTYPY 130-
JHOBaHHUX KOPEHiB?

10. YoMy mepeBara HagaeThCcs KyIbTHBYBAHHIO in Vitro MUIKY, a
HE MUISKIB?

11. dns skuX wijeil BUKOPUCTOBYIOTH KYJIBTYPY 130IbOBaHUX Me-
puctem?

12. o Take mpoTokopm?

13. SIxke mpakTHYHE BUKOPUCTAHHS MyXKHX KaJIOCiB?

14. Ha3BiTh METOAN KYJIBTUBYBAaHHS OJUHOYHHUX KIIITHH.

15. SIxi moKa3sHUKHM BHU3HAYAIOTh AJISl OLIHKU POCTY CyCIHEeH3iiHOT
KyasTypu?

16. lo Take i30/1bOBaHUI MPOTOTIACT?

17. Illo Take comaruyvHa riOpuu3aIis?

18. Ha3BiTh mepeBaru KIIITHHHOI CEJISKIIii HaJl TPATUIIIHOI0 Ce-
JICKII€IO0.

19. Ski TMIIM KyABTYpP BUKOPHUCTOBYIOTH SIK BHXIJIHUI Marepian
JUTSL TPOBEICHHS KIIITUHHOT CEJIeKIii?

20. II{o Taxe coMaKJIOHAIbHA MiHJIUBICTh?

21. Ha3BiTb ciocoOu reHeTHuHOi TpaHc(opmalii.

22. 1o Take mia3miga?

23. CxapakTepusyiiTe cCoMaTH4HUI eMOpioreHes sik crocid Mikpo-
KJIOHAJIBHOTO PO3MHOXEHHS POCIIHH.

24. SIki TMOM KyJABTYD in Vitro BUKOPUCTOBYIOTH AJISI OTPUMAaHHS
PEYOBHH BTOPHHHOTO CHHTE3Y?

25. Ha3BiTh ciocOOM OL[IHKH KUTTE3AATHOCTI POCIMHHUX KIITHH
MiCJIsE PO3MOPOXKYBaHHS.
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OJOOATKI
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