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OCHOBHI 10/105KeHHS 3 TeXHIKHU 0e3MeKH NPU BUKOHAHHI JIA00PATOPHUX
pooiT

Bumozu 0e3nexu neped nouamkom ma nio 4ac 6UKOHAHHA poOOmuU

1. 3axoauTtn n0 nabopaTopii 1 NPUCTyNAaTU OO0 POOOTH MOKHA TIIBKH 3
J03BOJIy BUKJIaJa4ya adbo 3aBiyBaya JIabopaTopisiMu 1 MPOXOAKEHHS BCTYITHOTO,
NEPBUHHOTO YM LUIBOBOTO I1HCTPYKTaXXY 3 OXOPOHM Ipall 3 BIAMITKOI Yy
KypHaJIL.

2. CTyJieHT TIOBMHEH 3HATHU Mpo HeOe3rneuHi (PakTopu, sSKi BUHUKAIOTH TPU
poboTi B OloXiMiuHIA J1abOpaTopii 3 arpeCMBHUMH, TOKCUYHHMH, IOKEKHO-
BUOYXOBMMH PEUOBMHAMH TIiJI Yac iX HarpiBaHHS, 3MINIyBaHHA, MEpeIWBaHHS,
po3BeneHHs 1 T.n. CTyIeHT TOBMHEH OTPUMATHU IHCTPYKIUIO JO TPOBEACHHS
J1a00paTopHOi POOOTH YU EKCIIEPUMEHTY, O3HAMOMUTHCS 3 iX 3MICTOM, OZCP)KaTH Y
3aBllyBaya YW BHKJIa[Jaya pEakTUBU I ycrarkyBaHHA. CTyneHTH 3000B's3aHi
BUKOHYBATH TUIbKU Ti JOCHIIM, sIKI BKa3aH1 B 1HCTPYKLII 10 MEBHOI J1abOpaTOpHO1
poOOTH dYHM 10 TEBHOTO eKCIepuMeHTy. He 103BOJNsS€ThCS CaMOCTIHHO
BKJIFOYATH €JICKTPOIPHUIIAIH.

3.Ilpu BuUsBIEHHI HECHPABHOCTI OOJAJHAHHS UM TPUIAIB HEOOXITHO
MOBIJOMUTH BHKJIanada abo 3aBigyBada jabopartopisimu. [lepen mouaTkom
poOOTH MOTPIOHO BKIIOUUTH BUTSHKHY BeHTWIALIO. [IpoBoauTu poOoTH 3a
BIJICYTHICTIO TPUMYCOBOI BEHTHJIALIT KaTETOPUYHO 3a00poHseTbes. Bel podotw,
TOB's3aH1 3 BUJUICHHSIM IIIKIJUTUBUX PEYOBUH a0O0 Ta3iB MOBUHHI MPOBOAUTHCS i
BUTSIKHOTO 11a(or0.

4. Ilepen moyaTkoM poOIT HEOOXITHO ONSATHYTH 3aXMCHHUM OJAT (XajiarT), a
IpU HEOOX1THOCTI —0IaTKOBI 3aXHMCHI 3acO0M (TyMOBI pPyKaBHIIi, pecipaTopH,
OKYJISIPH TOIIIO).

5.Ilo 3akiHYeHHIO pOOOTH HEOOXITHO MPHOpPATH CBOE poboYe MicIe Ta
3/1aTH MOT0 3aBiyBavy JjabopaTtopisiMu ad0 BUKIIa1ady.

6. [licna 3akiHYeHHS JaO0OpPATOPHUX POOIT HEOOXITHO BUMHUTH PYKH 3
MUJIOM 1 3HSITU CIICIOAT 1 3aCO0U 1HIUBIyaIbHOTO 3aXHCTY.

Poooma 3 peakmusamu

1. ITpu po6oTi 3 peakTBaMu Tpeba BUXOAWTH 3 TOTO, IO Oyab-sAKi XIMIUHI
PEYOBHMHHU, HaBITh ,,0€3MEUHI" OUIBIIIO YM MEHIIIO Mipor OTpyitHl. OCOOIMBO
HeOe3MeUHe CUCTEMAaTHYHE MOMNaJlaHHsI B OpPraHi3M Ha MPOTSA31 TPUBAJIOTO 4acy
HaBITh Jy’)K€ HE3HAYHUX KIJbKOCTEH PEYOBHH, SIKI BHKJIMKAIOTh XPOHIUHE
oTpyeHHs. BaKKi HACIIIIKM XPOHIYHUX OTPY€Hb BUKJIMKAHI THM, 110 1X CHMIITOMH Ha
MEpIINX Mopax OyBalOTh BUPAKEHI HE SCKPaBO (3arajibHa CJaOKICTh, COHJIMBICTD,
3HWKEHHSI Tpale3aTHOCTi), a HAacTylHE NPOHUKHEHHS OTPYT B OpraHizm
MPU3BOIUTH JIO CEPHO3HUX YPasKEHb, SIKI BAXKKO MIIAI0THCS JIIKYBAHHIO.



2. Jlns monepemKeHHs TIoMajaHHs XIMIYHUX CIIOJIYK Ha MIKIpYy, Y POTOBY
MOPOKHUHY Ta JUXalbHI IUBIXHM, HEOOXITHO JOTPUMYBAaTHUCh HACTYITHHX

3aCTEPEIKECHB:
- B JIaOpaTOpPHUX MPHUMIIICHHS HE CIIiJiI pOOUTH 3amac pPeakTHBIB, OCOOJIHBO
JETKUX — Yepe3 HEMIUIBbHICT, Tapd BOHH MOXYTh BHUIAPOBYBATHCH Ta

3a0pyAHIOBAaTH TOBITPs. B Jaboparopii. HeoOXimHi yis MOTOYHOI poOOTH
peakTuBU Tpeda TPUMATH IIUIBHO 3aKPUTHMH, a HAMOUIbII JIETKI (HArpuKiIamd,
COJISIHY KUCIIOTY, PO3UMH aMiaKy) — MiJl BUTSDKHORO 11adoro;

- BCl po0OOTH 3 JETKMMH PEaKTUBaMH HEOOX1JHO MPOBOIUTH IIiJl BUTSIKHOIO
madoro;

- Tpu poOOTI 3 OTPYHHUMH XIMIYHUMH PEUYOBMHAMU CJiji OyTH 0COOIMBO
akypaTtHuMH. Poscumani abo po3iUTI BHUIAIKOBO PEAaKTUBU Tpeba HEraiHo
npuOpaTH 1 PETELHO MIOMUTH CTLI, BATEPTH HACYXO;

- KaTeropu4Ho 3a00pOHEHO BUKUJIATH Y PAKOBUHM PIIMHU 1 TBEP/Il PEUYOBUHH, IO
HE PO3YMHSIOTBCA Yy BOJI, a TaKOX CHIJIbHI OTPYTH, KHCJIOTH Ta OpraHiuHi
PO3UMHHUKHU. Taki BIAXOIM CIIiI B KIHII POOOYOro JHS BUHOCWUTH B CIEIIaIbHI
MICIIS,

- KaTeropuy4Ho 3a00pOHSETHCS 3aCMOKTYBATH PIAMHH B TIMETKU POTOM, JUIS IIbOTO
HEOOX1/THO BUKOPUCTOBYBATH T'yMOBI TpyIIIi 200 MINETKU-I03aTOPH;

- 3a00pOHSETHCA 30epiraTi pa3oM PeaKkTUBH, SIK1 3[aTHI pearyBaTh OJIUH 3 OTHUM 13
BUJIUICHHAM Teria abo ra3iB. He MoxHa pa3om 30epiraT peuoBHUHH, SIKI Y
BUIMAJKY BUHUKHEHHS MOXKEXKI HEOOXITHO TACUTH PI3HUMH 3aco0aMM TaciHHS, a
TaKO0K BUOYXOHEOEe3IeYHI;

- PO3JIUTI KUCIOTU Y JyTW Tpeba HEeTaHO 3acHIaTH ICKOM, 310paTé COBKOM 1
BUMHTH MOBEPXHIO.

3. Bci 6anku 3 XIMIYHUMHU PEaKTUBAMH, IO 30€piratoThCs y aboparopii
NOBUHHI OYMU NIONUCAHT PO3OIPIUBUMU eMUKEMKAMU T MICIMUMU HA38Y PEe4OBUHU, il
dbopmyiy, KOHUEHTpALll0; Jary MPUTOTYBaHHs (SKIIO 1€ PO3YMH) Ta NPI3BUIIE
TOrO, XTO TPHUTOTYBaB. 3a0OpOHSETHCS BUIPABISATH HAMMCH HAa ETUKETKAX,
HAKJICIOBAaTH HOBI €THKETKH, HAHOCUTH HA EMKOCTI 3 PEaKTUBAMH HAITUCH, SIKi JIETKO
3MHUBAIOTECS, 3a00pOHSIETHCS  BUKOPHUCTOBYBAaTW PEAKTUBH 0€3  €THKETOK.
KopucryBatucsi peaktuBamMyd 0€3 €TUKETOK a00 13 CYMHIBHUMH €TUKETKaMH
KATEIT'OPUYHO 3ABOPOHEHO. VY Ttakux BuUIagKaXx pEaKTHBU HETANHO
3HUILYIOTb.

4. HeoOXiqHO peTeNTbHO CITIJKYBAaTH 3a JOTPUMAHHSIM YMCTOTH peakTuBiB. He
MOYKHa TIEPEMIHIOBATH KOPKHU BiJl OAHOK 13 PeaKTHUBaMU, HAOUPATH YUCTY PEUOBUHY 3
OaHKy OpyJIHUMM IIIATeIIMU a00 MiMeTKaMM, 30MpaTH PO3CHUIAHI PEaKTHBU 1
3CHIIATH 1X 3HOBY y OaHKH 3 PEaKTHBOM 1 T.II.

5. 30epiraHHsl PeaKTHBIB JOMYCKAE€ThCS JIMIIE Y CHEHIAILHO 00JaTHAHUX,
J00pe TMPOBITPIOBAHUX TMpHUMIIICHHX. HeoOXiaHI UId MOBCSIKACHHOI poOOTH
JIETKO3aMMCTI M TOPIOYl PIIMHU TOBHHHI 30€piraTtics B CHelIaIbHUX METaJIeBUX
AIIMKAX, SKI 3aXUIIEHHI 13 CepeMHA a30€CTOM 1 3HAXOIUTHCS B MPUMIIICHHI



ckiamy. [Insiku 3 MiHepaTbHUMHU KOHLIEHTPOBAHUMHU KUCJIOTaMH MOTPIOHO TpUMATH

y BUTSDKHINM 1madi Ha KepaMiyHuMX ab0 eManboBaHuX MmiioHax. O0'eM IUISIIOK 3

KHCJIOTaMH HE TOBHUHEH TepeBullyBaTy 1 1. JIisi mpUroTyBaHHs pO3YMHIB KUCIIOT

ix Tpeba BIMBATH TOHKOIO IIBKOIO Y BOJTY, Oe3mepepBHO nepeMirytoud. [IpunBaru

Boxy B kuciory 3ABOPOHEHO.

6. PoGoTa 3 BorHeHeOe3neYHUMHI PeYOBUHAMU
Jlerko3aiimucti pedoBunu (JI3P) i roproui pedosunu (I'P) 3aiimaroTs cepen

BOTHEHEOE3MEYHUX PEUYOBHH OCOOJMBE MICIC: BOHH IIMPOKO 3aCTOCOBYIOTHCS B

Ja0opaTopisix, IX BUIIAPU HABITH MPHU KIMHATHIN TeMIIeparypi JEerKo YTBOPIOIOTH 3

MOBITPSIM ~ BOTHEHeOe3rneuHi 1 BHOyxoHeOe3lewHl cyMimni. MakcumaiabHy

00epeKHICT HEOOXiZHO MOSBIATH NPH PobOTi 3 mieTmioBnM edipom. Horo

BUTIAPU BaXK4l 3a MOBITPS 1 MAIOTh BIACTHBICTS ,,pO3TIKATUCA'' IO MOBEPXHI CTOJIA.

ToMmy HasiBHICTh BOTHIO, €JIEKTPOOOIIaHAHHS 110 ICKPUTb, PO3MEUYEHUX MPEAMETIB 1

T.I. HAaBITh HA BijcTaHi 3-5 M BiJl Miclii poOOTH 3 epipoM MOKE BUKIUKATH MOTO

3aiimaHHs. be3neuna podotu 3 JI3P Moxe OyTu 3a0e3nedeHa uiie npy JOTpUMaHHI

HACTYITHUX TPaBUIL:

- He w™oxHa [omyckaTé MOTpAIUISIHHS TOPIOYMX TapiB B atMocdepy.
3a00poHsAETBCST IPOBOAUTH Oy/b-saki podoT 3 JI3P mo3a BUTSDKHOIO 1m1adoro.
HeoOxiaHo cyBopo crinkyBaTth, mo0 eMHicTh 3 JI3P He BusBMiIach mopsn 3
HArpiTUMU NIPEIMETaMH, HE OCBITYBAJIACh TPSIMUMHU MMPOMEHSIMU COHIIA.

- 3a00pOHSIEThCA TpAIfOBaTHU 3 BOTHEHEOE3NEUHUMU PEYOBMHAMHU  IMMOOJU3Y
BKJIFOYEHUX NMAILHUKIB a00 €NeKTpUYHUX npuiadiB. s 3aiiMaHHs MOBITPSHO-
ra30BOi CyMillll JOCUTh ICKpH, 1[0 BUHMKAE MPU KOPUCTYBAaHHI E€JIEKTPUUHUMHU
BHMHUKaYaMH, ITercessiMu 1 T.10. JI3P MoxkHa HarpiBaTé 3 TOIIOMOTOrO Tlapy abo
rapsgoi Boau (Bomy it OaHi HeoOXigHo HarpiBatu naneko Bin JI3P). I[o6
TIOTIEPENTH  BHIAJKOBE 3aCTOCYBaHHA IHIIMMH OcobamMu momym's abo
eNIEKTPUKHU B HeOe3neunoMy cyciacTsi 3 JI3P, Tpeba nepen mouatkom poboTu
3 BOTHEHEOE3MEUHUMM pPEUOBMHAMHU TOCTAaBUTH JI0 BiloMa MpO 1€ BCIX
MPALIOIYUMX B 11iH 1aboparopii.

- Jlyxe BaXXJIMBO TOMEPEAHBO MPUHHATH BCl MOXKIIMBI 3aXO0JH, MO0 Y BUIIAJIKY
aBapli (SIKIIO BOHA BCE-TaKM BHHHUKHE) HACHIAKK OyiIM MIHIMAIbHUMHU.
HasBHicTs Ha pobodomy micTi emkocteit 3 JI3P uu ['P B Garato pasiB 30ubIIIyE
HWMOBIPHICTh BUHUKHEHHS BEJIMKOI MOXKEXI B PE3yJIbTAaTl HABITH HE3HAYHOT ICKPH.
HaitOunbim Hebesneunuii queTuioBuid epip 9um areToH, sKi 3a00poHeHo 30epiratu
B poOoumx mpumimieHHsAX Jaboparopiii. He  103Bomse€ThCS  TaKOXK
BUKOPUCTOBYBaTH Ui 30epiranHs 1 nepeHeceHHs JI3P TOHKOCTIHHI CKJISHI
€MKOCTI.

Poooma 3 enexmpooodraonannam
1.Bci pobot B mjaboparopli TMOBHHHI MPOBOJUTHCS TMPU CHPaABHOMY
€JICKTPOOOJIaTHAHHIO: TPWJIAJaX, YCTAHOBKAaX, €JIEKTPOMPOBOAAX 1 3a3eMJICHUX
MPUCTPOSIX.



2.Ha enextponpuiiaiax J103BOJIIETHCS TPAIOBATH TUIBKH IIJI KOHTPOJIEM
BHKJIa/1a4a a00 1HIITO1 BIIMOBIIAIILHOI 0COOU
3. IIpu poboTi 3 €71eKTPOOOTIATHAHHSM 1 €IEKTPONpHIaTaMu 3a00pOHSETHCS:

- TPalfOBATH 13 3ITICOBAHUMH €JIEKTPOOOJIQTHAHHSM 1 IPH BIFICYTHOCTI 3a3EMJICHHS;

- IpaIoBaTv NOOJIU3Y BIAKPUTHX CTPYMOBIABIIHUX YaCTUH 00JIaIHAHHS;

- JIOTOPKATUCsI pyKaMu ab0 METAIIEBUMU MPEAMETaMH J0 OTOJICHUX ITPOBOIIB;

- 3aymIuaTy 0e3 HarsAy MPaLfor0yl YCTAHOBKH Ta BKIIFOUYEHI €IEKTPUYHI IPUIIa N,

- TOpYyIIyBaTW TMpaBWJia KOPHUCTYBAHHS EIIEKTPONpHIa aMH, araparamd i
YCTaHOBKaMH.

- TIEPEHOCUTH BKIIFOYEHI EJIEKTPONPWIAAA 1 PEMOHTYBaTd OOJagHAHHS, IO
3HAXOAUTHCS M1 CTPYMOM;

- HarpiBaTH PIAMHH Y 3aKPUTUX K0JI0ax 1 6€3mocepeIHbO Ha EIEKTPOTUINTKAX;

- CTaBUTH €JIEKTPOHArpiBaJIbHI TMPWJIAId Ha JEPEB'sIHY IOBEPXHIO CTOIY
(HEe0OX1/THO HA TEIUIOI30JIAIIAHY MMiICTaBKY (a30€CT, IaMoT Ta 1H.));

- 3arpoMaJ)KyBaTu JOCTYII 10 €JICKTPUYHUX MPUIaAiB, BIIIATH HA MITENCEIbHI
pPO3ETKM, BUMHUKaUl M IIHYpU pI3HI pedi. Y BUIMAJIKY NPUIMHEHHS MoAayl
CTpyMYy BCI €JIEKTpUYHI MTPUIaN MOBUHHI OyTH BUMKHEHHI,

- BIIKpHUBATH €JCKTPOINMTKH, BKJIIOYATH TMpwiaaun abo oOnagHaHHS 13
3IICYTUMH IITENCETbHUMH PO3'€MaMU, ITyCKOBUMU MTPUCTPOSMH.

3. Ilpu BusiBieHH1 nedEKTiB B 130JAL1l €ICKTPUIHUX APOTIB, 3IMCYyTHX

NyCKayiB, pyOMJIbHUKIB, IITENCENIB Ta 1HIIOL anapaTypu, a TaKOX 3a3€MJICHHS,

NOTPIOHO HEraitHO MOBIJIOMUTH BHKJIaada ado 3aBilyBayda J1abopaTopisiMHU.

Poboma 3i cknanum nocyoom

1. [TprumHOIO OUIBIIOCTI TPaBM B O10XIMIYHUX JTAOOPATOPISX € HETIPABUIIbHE
KOPUCTYBaHHS CKISTHUM TiocyqoM. CKJIO — JQy»e KPUXKHA Marepiail 1 BUTPUMYE
JINIIIE HE3HAYHI MEXaHIYHl HABaHTAXEHHS. 3aCTOCYBAHHS (DI3UYHOI CHWIM OPH
POOOTI 13 CKISTHUMU MPUIIAIaMU HE JOMTYCKAEThCS.

2. BHyTpimHIi JiaMeTp T'yMOBHUX NUIAHTIB, IO BUKOPUCTOBYIOTHCS IS
3'€JTHAHHS OKPEMHUX YaCTHH IMPWIIAAY, TIOBUHEH OyTH JIMIIe HeHabararo MEHIINM
niaMerpa CKISIHUX TpyOok. [lpu oasiranHi nutanra TpyoKy TpUMarOTh OJIMXKYe
no kinms. TpebGa 3macTUTH KiHEINb TPYyOKH TIIIEpUHOM a0 Ba3eIIHOBUM
MacJoM.

3. BukopucToBYBaTH NOCY 3 TPIIIIMHAMU KATETOPUIHO 3a00POHSIETHCSL.

4. ViaMku po30UTOTO MOCYAy NMPUOUPAIOTh TUIBKH 3 JOTIOMOTOFO HTITKH 1
COBKa, B KOJHOMY BHUIIAJKy — HE pyKaMH. [Ipw po3KkpuTTI amMmysn 1 po3pi3aHHi
CKJITHOI TPYOKHM HEBEJIMKOIO JlaMeTpy HEOOXITHO 3aBEPHYTH iX PYIIHHKOM,
37IeTKa HAANWISATH HAMMIBHUKOM (0e3 HaThucky). PosmamyBatu TpyOkW, He
OOEpHYBIIM iX MpHU I[bOMY PYIIHUKOM , KAaTeropu4Ho 3abopoHeHo. Kpai
po3pi3aHoi TPyOKH Tpebda 3pa3y K OIIaBUTH, a00 oonuiaTu. CKiIsHI TpuiIaau 1
MOCY/1 BEJIMKUX PO3MIpIB Tpeba MepeHocuTu ABoMa pykamu. [ligHiMatu Oyt
3a TOPJI0 3a00POHSETHCS.




5. Ckio He BUTPUMYE pI3KUX INepenajiB Temieparyp. Skmo Tpebda
HarpiBatu Buile 100°C, TO BHUKOPHUCTOBYIOTH MOCYJ 3 TEPMOCTIMKOTO CKJia
(maToBa MiTka Ha mocyni). OcoOnuBo Tpeba oOepiratu BiJl HEPIBHOMIPHOTO
HarpiBaHHs — €KCHMKATOpU, MIPHI IWIIHIAPH 1 T.II. X HE MOXHA MHUTH JIyXKe
rapsyol0 BOJOIO, CTaBUTU B PO3IrpiTy CylIwibHy mmady, HaJIUBaTH rapsdyi
piauHu. Y npunagax i3 TEpMOCTIMKOrO CKJia HalOUIbII HECTINKI O HarpiBaHHs
Micus crutaBieHHs. [Ipu pizkomy nepenaai TemiepaTyp BOHH MOXYTh J1aBaTH

TPILIUHY.

MuTTd Ta CyHIIHHS XIMIYHOI0 MOCYY

[IpamiBarikaM XiMI9HHX (MIKpOO1OJOTIYHUX, OIOXIMIYHMX) JlabopaTopiit
KAaTErOpUYHO 3a00pOHEHO BUKOPHCTOBYBATH JUIL po0OOTHM OpVIHHUNA HOCYI Ta
oOJagHaHHs, OCKUIbKU HaBITh HE3HAYHE 3a0pyHEHHS MOXKE CyTTEBO BIUIMHYTH
Ha TOYHICTh OTPMMAHMX IOKA3HUKIB 1, HABITh, MPHU3BECTU JI0 MOBHOI BTpaTH
pe3yabTaTiB JIOBroTpuBasioi poOoTu. Bech mocyn, SIKU BUKOPHUCTOBYETHCH,
noBuHeH OyTh uncTuM. CKISIHUH TOCYyJ BB@)XKAETHCS YHUCTHM, SKIO IPH
peTeapbHOMYy MOTO OIJIsiI HE TIOMITHO KOJAHOTO 3a0pyAHEHHS 1 TiCHsA
OoOJTMBaHHS BOJIA CTIKA€E 13 HOTO CTIHOK, HE YTBOPIOIOYM OKPEMUX Kparieb.

3arajpHi [MpaBuiIa IIPHU MUTTI XIMIYHOIO MOCY/Y:

1. Mutu mocyn HEOOXIMHO 3pa3y > MICHs HOro BHUKOPUCTAHHS, B
KpailHbOMYy BHUIMAJAKy — B KiHIII poOodoro jHs. He MokHaA BIAKIaIaTH MUTTS
OpyAHOro MOCyJy Ha HACTYITHUN JICHb.

2. Ilpu BHOOp1 crocoOy MUTTS HEOOXITHO BPaxOBYBAaTu BUJ 3a0pYyAHEHHS —
HOr0 PO3YMHHICTH Y BOJI 1 OPraHIYHUX PO3ZYMHHHKAX, 3JATHICTh O OKHCIICHHS.
HearpecuBHi 1 HETOKCHYHI 3a0pyHEHHS JIETKO BIAMHUBAIOTHCS SIKUMOCH OJHUM
CIIOCOOOM.

3. Skmo Harepes HEBIAOMO, SIKMM METOJ] OYMCTKH HEOOX1THO BHOpAaTH, TO
CJII/1 IOYMHATH 3 HAMOUIBII MPOCTOTrO 1 JAOCTYIHOTO CHOCO0Y — MUTTS Tapsuor0 Yu
MUJIBHOIO BOZOH0. BHKOpHCTOBYBaTH OUIBII MOTYKHI MHIOYl 3aCO0M — Tapsdi
PO3YMHHUKH, KOHIIEHTPOBAH1 KUCJIOTH 1 JIyTH, XPOMOBY CYMIIII — HEOOX1IHO JIMIIIE B
THX BHIIA/IKAX, KOJIM 3a0pyTHEHHS HE BIIMHBAETHCS BOJIOTO.

4. Tlpu MuTTi TIOCY Ty 0OOB'SI3KOBO HEOOX1AHO OASATaTH T'yMOBI PYKaBHIIi, a Y
BUIAJKy BHUKOPWUCTAHHS arpeCHMBHUX pPIiJIMH, OCOOJIMBO XPOMOBOI CyMiIli,
KOHIIEHTPOBAHUX JIYTIB 1 T.JI. — 3aXHUCHI OKYJISPH.

5. baxano, o0 MUTTS TIOCYy 3IIMCHIOBATIOCS OE3MOCEPEIHBO JIFOAMHOLO, 10
3 HUM Tpaiftoe. Jlopydaru 110 omnepario 1HIIMM 0co0aM JIOMYCKAaeThCs JIUIIE B
THX BUIAJKaX, KOJM B J1a00OpaTopii MPaIoroTh 3 OMHOTUITHUMH PEYOBUHAMHU. SIKIIO
BJIACTHBOCTI 3a0pyJTHEHHS 0CO00l, sSKa JOPYYEHO MUTH IOCY]l HEBIJIOMI, TO BOHA
MOBHHHA TIEPE]] MUTTSM OJIEPKATH THCTPYKTAK.

6. Ilocyn, sKwii IpU3HAYCHHUHA IS TIPOBEICHHS 0COOIMBO TOYHUX OIEpAIlii 1
JUTSl aHANITUYHUX IIUTeH MICs MUTTS BOJOMNPOBITHOIO BOJIOK Tpeda JeKUIbKa pas
CHOJIOCHYTH TUCTUILOBAHOIO BOJIOIO.




7. CymriHHS TOCy/ Ty Ha MOBITP1 MPOBOJAUTHCS B CIICIIAILHUX cyIKax. [Ipote
NOTPIOHO HE JI0IMYCKATH, IITOOH MOCY/, SKHI BXKE BUCOX, JIOBI'O 3HAXOIUBCS B CYIIIII,
TOMY 1110 BiH 3HOBY 3a0pYIHIOEThCS (TIPUITAIA€ TIOPOXOM).

8. JIns TpUCKOPEHHS CYIIIHHA BUKOPHUCTOBYIOTH CYIIWJIBHI MIadwu.
Temneparypa cymmibhux mad - 100-120°C. ns po6it, moB'sizaHux 3
3aCTOCYBaHHSIX aOCONIOTHO OE€3BOJHUX CHOJYK, MOCYy] O€3MocepeHho Mepe/t
poOOTOI0 Tpeda OOnaMTH B MOIYM'T TOPUIKM, a00 MPOrpiTH B CYIIMJIbHINA I1adi
npu Temneparypi 10 200°C He MeHILEe TOAUHMU.

9. Jlnsa 30epiraHHsS YMCTOTO CyXOTO IMOCYy Tpeba BUKIIOUYUTH MOXKIUBICTh
roro 3a0pyaHeHHs. J1Jis 11bOT0 HOT0 CTAaBIISATh Y SIIUKHU JJAOOpAaTOPHOTO cToMa abo y
KOpoOku. Bemmki mocyauHu Tpebda OOOB'S3KOBO 3aKpUBAaTH KOPKaMH, BAaTHUMHU
TamMroHaMu ado (UIBTPYBAILHUM IAIIEPOM.

Bumozu 6e3neku ¢ asapininux cumyauiax

1. SIkmo BUINAIKOBO PO3IUTO 3HAYHY KUIBKICTh TOPHOYMX PIIMH, HEOOXIITHO
HEraiiHO 3HECTPYMHUTH KIMHATy 3arajisHUM PYOMJIbHUKOM, 3araCUTH BOTOHb B YCIX
JpKepesax, a MICls MPOJMBY 3acUMaTH IMICKOM, KUK TOTIM Tpeba 3i0patH 1
BHUHECTH Ha Miciie Biaxomis JI3P.

2. Ha Bunajiok mosxexi He0O0X1IHO:

- BUMKHYTH PYOMIBHUK €IEKTPOMEPEKI;
- NOBIJOMUTH BHKJIalaya abo 3aBiayBaya JIaboOpaTopisiMH 1 BHUKIMKATH

MOXKEXKHY 0OXOpOHY 3a Tenedonom "01";

- BUBECTH MOTEPIINX, HAJaTH iM TNEpIly AOJIKAPCbKY TONOMOrY 1

MPUCTYTHUTH JI0 TACIHHS TTOXKEXKI.

- JUIl  YCHIIIHOT JTKBIJAIi MICIEBOTO 3aropsHHS BENIMKE 3HAYCHHS Mae

OTIEPaTUBHICTH 1 MPABUJIbHE BUKOPUCTAHHS 3aC001B BOTHETACIHHS.

[liHHUM BOTHEraCHUKOM KOPHUCTYIOTHCSI Uil TaciHHS BEJMKHUX JKEpen
noiyM'a. Bojgoro He MOXHA TacMTH pIIMHHU, $IKI HE PO3YMHSIOTHCS B Hiid,
HaNpUKIIaa, OCH3UH, NeTposieHuil edip, O€H30J, TOMYOJ 1 1HIII BYTJIEBOAHI, a
TaK0X OYPXJIMBO pearyroul 3 HEK0 PEUOBHUHU — JIY>KHI METaJTH, KapOiJl KaJIbIlIO 1 T.
1. Bomoro MOXXHa racuTH PO3YMHHI Yy HIM PEYOBMHM, HANPUKIIA, CIAPT 1 T. L.
HeBenuki mxepena momym's JIETKO JTKBITyBaTH, 3aCHIIAIOYM iX MICKOM, a0o
HAKPUBAIOYM MOKPOIO TaHuipkoio. [Ipu ropiHHI omary Ha JIOAWHI HE3aMiHHI
az0ecToBe a00 MOBCTSHE MOJOTHO.

3. Ilpy BUHUMKHEHHI MOIYM'sL AV K€ BAXKIIMBO JIKBIAYBATA WOTO HA CAMOMY
MoYaTKy. SIKIIO ILOr0 HE BAAIOCS 3pOOMTH B MEpII JEKUIbKA CEKyH 1 TOPIHHS
MIOCHJTFOETCS, TpeOa HEraifHO TOKJIMKATA Ha JIOTIOMOTY TOBApHINIB 1 BUKJIMKATH
NoKekHY KoManay 3a ten. 101, mpomorxyroun OOpOTUCH 3 BOTHEM. Bin Miciist
3aliMaHHs HEOOX1THO 3abpaTv BCI TOPrOYl MaTepiaiy, BUKIIOYUTH BEHTHIIALIIIO,
HarpiBasibHI nipunaau. [Ipu 3aiiMaHHI e1EeKTPUYHUX OPHIIAIIB ad0 JpoTiB Tpeda
3pa3y K BUIKIIIOYUTHU E€JICKTPUKY 3aralbHUM PYOMIIBHUKOM, TIOTIM 3araCUTH BOTOHb




MCKOM. 3a00pOHSETHCS 3arOpPOKYyBaTU IMIJIXOAW JIO 3aCO0IB TMOXKEKOTACIHHS, HE
CTaBUTH Ha SITUKH 3 TIICKOM KOJHUX TPEIMETIB.

Ilepwa oonikapcoka oonomoza

VY KOXHOMY POOOYOMY MPUMIIIIEHHI HA BUTHOMY MICIIl TIOBUHHA 3HAXOUTHUCS
YKOMITJIEKTOBaHA amnTedyka TMepIioi JomoMord. [lpw oTpyeHHI MIKIIIMBAMUA
pEYOBHMHAMHM HEOOXIJHO BMHECTH MOTEPILIOro 13 30HH OTPYEHHS, HE3aJIEKHO
BIJI BaXKOCTI OTPYEHHS 1 CTaHy HOTEPIIIOr0 HEOOXITHO BHUKJIMKATH JIIKapS.
[Ipr ypaxkeHHI EJIEKTPUYHUM CTPYMOM TIOTPIOHO SK MOKJIMBO IIBHUJIIEC
BUBIJIBHUTH TIOTEPHIJIOrO BiAg dii CTpyMy, MNOKJIACTA WOro Ha CIHHY 1
3a0e3MeunTH MOBHUI criokid. He Mo)kHa 3anumiatu morepmijgoro 6e3 Harismy,
JO3BOJISIT MOMY pyXaTucs abo TpoJoBxKyBaTu pobOotry. [lpum HeoOxigHOCTI
NOTPIOHO 3pOOUTH MITy4YHE JUXAHHA M OJHOYACHO MacCa)X Ceplls, BUKIUKATH
JKaps.

1. Ilepmra pomomora mpu 3ynuHil jawxaHas. llTydyne pwxaHHS
MPOBOAUTHCS ,,13 poTa B poT" abo ,,13 pora B Hic". |1 LbOro MOTEPILIOro
Tpeba MOKJIACTH Ha CIHHY, TOJOBY MaKCUMaJIbHO 3aKUHYTH Hazaa. ToH, XTO
HAJa€ JOTMOMOTY, POOUTH TNIMOOKHUM BIUX 1 MIITHO MPUTHCHYBIIM CBIA POT 10
poTa MOTEpHiIoro (MOKHAa 4Yepe3 Mapiio) MPOBOJAUTH Y HHOTO BuUuX. [lpu
[[bOMY HIC MOTEPHiIoro Tpeda 3akpuTH manblsiMU. BayBaTu moBiTps Tpeba
KOXHI 5-6 cekyHna. llltyuyne nuxaHHA TPOBOIATH JO  BITHOBJICHHS
CaMOCTIHOTO 1 PUTMIYHOTO JuXaHHs. Henpamuii macadc cepys 3M1ACHIOIOTH
METOJOM PUTMIYHUX CTHUCKaHb CEpLsl Yyepe3 MEPEeAHI0 CTIHKY TPYAHOI KIIITKU
IpY HATMCKaHHI Ha PyXOMY HIDKHIO YacTUHY TpyAauHu | pa3 B cekyHay. [lpu
3YMUHI cepus sl 3a0e3MedYeHHs] OpraHi3My KHCHEM OJHOYACHO 3 Macakem
cepIilsl MPOBOMASTH 1 MITYYHE TUXAHHS: TICIS JABOX INTMOOKMX BAyBaHb Yy POT (Un
HIC) TIOTEpMIoro, 15 pa3 HATUCKAIOTh HA TPYAHY KIITKY 3 HTEpBaJIoM | CeK, MoTIiM
3HOBY 2 TJIMOOKUX BAyBaHHS 1 15 pa3 HaTHCKAaTU HA TPYJAHY KIITKY JUIsI Macaxky
cepug. llITyyne auxaHHS 1 Macak MPOBOJSTH JO IMOSIBU CAMOCTIMHOIO JMXaHHS 1
BIJJHOBJICHHSI pOOOTH cepist abo 70 TMepenadi  MOTEPIUIoro  MeIuYHOMY
NepCoHAIy.

2. Tlepmra pomomora mpu mopaHeHHi. [Ipm  mopaHeHHI  CKJISHHUM
NOCY/ZIOM 1 T.M. TpeOa BUKOHYBAaTH HACTYIIHI MMpaBUia:

« He moxHa mpomMuBaté paHy BOJOK a00 OyIb-IKUMH JIKAMH YH
3aCUTATH TOPOIIKOM, 3MAlllyBaTH Ma3sMH, 0O uepe3 HHMX 3aHOCUThcA Opyn 13
MOBEPXHI LIKIPH 1 116 MOYKE BUKJIMKATH 3arHOEHHSI.

* He MoXHa BUTHpATH 3 PaHU TICOK, 3MJIIO 1 T.1H., TaK SIK MOYKHA IIUM IIIE
riuoIe BrepTy OpyA. OUUCTUTH paHy MOKE TUTBKH JIKap.

« He ™MoHa TakoX BHUIAIATH 3TYCTKH KpOBI, OCKUIBKH II€ MOXKE
BUKJIMKATH CUJILHY KPOBOTEUY.

JUia HajgaHHS mepuioi JOMOMOTH TpH TMOPAaHEHHI Tpeda HaKIacTH
IHIMBIyaTbHUN TakeT ab0 CBIKO BUITPACOBaHY HOCOBY XycTWHKY. Ha Te micre




TKaHUHU, SKE€ Hakjganu Oe3MocepelHbO Ha paHy, Tpeda HakamaTu HoAy.
BignpaButu notepmniyioro y MeAamyHKT.

3. Ilepmia momomora Ipu KpoBOTeYi. 3YMHUHKY KaIUJIIPHOI Yd BEHO3HOI
KpOBOTEYl MPOBOASATh HAKJIAJaHHSM Ha paHy TyToi 3/1aBJIIOIOYOT TOB'S3KU.
3yNUHKY apTepiaibHOi KpOBOTEUi, MPOBOAATH NUISIXOM HAKJIAJaHHS JKCYTa.
Jliist Toro, o0 3yNUHUTH KPOBOTEUY, TpeOda MIAHATH MOPaHEHY KIHIIBKY, 3aKPUTH
paHy MEpeB'I30YHUM MaTeplajoM, CKJIAJEHUM Yy JEKUIbKAa pa3iB, MPUTUCHYTH
3BEpXy, HE JOTOPKAIOYHCh [0 paHd NaIbLsAMH, norpumard 4-5 xB. Skmo
KpOBOTEYA HE 3YNMUHUTHCA, TO/Al MOBEPX I[LOTO MAaTepialy HAKJIACTH IIEe OJHY
MOJTyIIIEYKY 1 3a0MHTYBATH MOPAHEHE MICIIE JOCUTh IUTbHO. BUKITMKATH JTiKaps.

[Ipu xpoBoTeui 13 HOCa MOTEPNUIOr0 Tpebda MOocaauTh ad0 TOJOXKUTH,
OITYCTHUBUIA TOJIOBY BHHW3, NMOKJIACTH HA IMEPEHOCHII0 1 HIC XOJOTHHUN KOMIIpEC,
CTHCHYBILIH MAJIBIISIMU M'SIKI YaCTHHU HOca. BBECTH y HIC KYCOK CTEpHIIBHOT BaTH Y1
MapJi, 3MOYE€HOI MepekucoM BoAHI0. [Ipu kpoBoTeul 13 poTa moTepmnisioro Tpeda
MOKJIACTH HA HOCWJIKM 1 HEraitHO BIAMPABUTH 10 JiKaps.

4. Tlepua gonomora npu onikax. OmiK¥ MOXKYTh OyTH BUKJIMKaHI TapsidUMH,
PO3MEUEHUMH TIPEMETAMH; PEYOBUHAMH, 1110 MAIOTh Jy’K€ HU3BKY TEMIIEpATypy
(HampuKIIaI pijika BYTJIEKUCIIOTA), TBEPAUMH 1 PIAKUMU PEUYOBUHAMU (KUCTIOTAMH 1
ayramu). OMIKA € TPbOX CTYIEHIB» MOYMHAIOYM BIJ| JIETKOTO TOYEPBOHIHHS JI0
TSDKKOTO OMEPTBIHHS BEIMKUX IUTSHOK IIKIPH, & IEKOJIH 1 OUTBIII INTMOOKMX TKAHHH.

Tepmiyni oniku. TIpy BaXKHUX omikax Tpeda 0OEPEKHO 3HITU 3 MOTEPIILIOTO
OJIAT 1 B3YTTS - Kpaule ix po3pizaru. HiunM He 3maliryBaTi, HE TOPKaTHUCS pyKamu
00MeYeHoro MicIisl, a MepeB'si3aTH YUCTUM PYIIHUKOM, 3BEpPXY IMOKJIACTH Bary i
3abuntyBath. [loTepminoro BiampaButu 1o Jikaps. He MoxkHa BimpuBatu oOropini
IIIMaTKH OASATY, X Tpeba akypaTHO 00pi3aT HOKHUISIMHU.

Onixku ximiunumu peacenmamu. TIpu omikax KOHIICHTPOBAaHUMH KHCIIOTaMH -
HEraitHO MpPOMUTH MpoToyHOI Bojoro (10-15 xB) ypaxene wmicue. [loTim
npoMutd 10% po3umHOM MUTHOI comu. SIKIIO mMomnaia KUCIoTa B 04l - MPOMUTH
BEJIMKOIO KUIBKICTIO BOH, & TOTIM 5% PO3YMHOM ITUTHOI COJTH.

[Ipu nomasanH1 Ha TUIO JyTy TpeOa 3HATH KOro CyXOI0 FAHYIPKOIO 1 POMUTH
1% po34MHOM OLITOBOI KMCIIOTH. SIKIIO MOTPATWIM Kparwii JIyry B O4Yl - MPOMUTH
BOJIOI0, a moTIM 2% po3unHOM OOpHOI a00 OITOBOI KUCJIOTH 1 3BEPHYTHCS B
ME/ITYHKT.

5. Tlepmia momomora mpw BTpaTi cBimomocti. [Ipu BTpaTi CBIZOMOCTI
(3amaMopoueHHs, HyJ0Ta, CTUCHEHHS B TPYASX, HECTaya MOBITPs, MOTEMHIHHS B
0Yax) MOTEPMLIOro NOTPIOHO MOKIJIACTH HA CIIMHY, TOJIOBY OITyCTHTH, TPOXH ITTHSITH
HOTH, JaTH BUIMTH XOJIOIHOI BOJAM 1 MOHIOXaTW HalaTHpHUK crupT. He mMoxHa
KJIaCTH Ha TOJIOBY KOMIIPEC (XOJIOAHUI).




BIJIKA

JlabopaTtopna pooora Ne 1
SkicHi peakuii Ha OLIKH

binku — 11e ocobauBUIl KJ1ac PEUYOBHUH, SKI € HEBIJI €EMHOIO CKJIQJIOBOIO BCIX
KUBHUX OpraHi3MiB. 3a XIMIYHOIO CTPYKTYpor OuIKM abo MNpoTeiHu — 1e
BUCOKOMOJIEKYJISIPHI ~ @30TOBMICHI ~ OpraHiyHi  pE4YOBMHHM, N0OyJOBaHl 3
aMIHOKHCJIOT, IO 3’€JHaHl MDK CcOOOI0 NEeNTHAHMMH 3B ’SI3KaMH. [HIIUMH
ClIoBaMH, OUIKM — II€ BHUCOKOMOJIEKYJIAPHI TOJIMEpPH, MOHOMEpPAMHU SKHX €
aM1HOKHUCIOTHA. CIIUIBHOIO 03HAKOO JUISA BCIX aMIHOKHCIIOT € HasiBHICTh aMIHHHOI
(-NH,) Ta kap6okcunsHoi (-COOH) rpym. Jlo ckiamy npupoaHux OUTKIB BXOASTH
20 a-amMiHOKUCIOT, 5Kl KoayroTbes JHK 1 Ha3uBaroThCs MpOTEIHOreHHUMHU a00
CTaHIapTHUMU aMiHOKHUCIOTaMHU.

[IpucyTHICTh O1IKIB y O10JIOTTYHUX 00’ €KTaX MOYKHA BUSIBUTH 32 JIOIOMOT OO
KOJIbOPOBUX PEaKiliii, 3yMOBJICHUX HASBHICTIO B IIMX OpPraHIYHUX OlomoJiiMepax
aMIHOKHCIIOT, 1X choeuu(piyHux Trpyn ado NEeNnTUAHUX 3B s3KIB. [CHYIOTH
yHIBEpCaldbHI KOJBOPOBI peakilii, XapakTepHi sl BCIX OUIKIB HE3aJIeKHO BIJ
aMIHOKHCIIOTHOTO cKkJany (OlypeToBa, HIHTIAPUHOBA), a TaKOX cCHenu@idi
peaxiiii, y sIKux 0epyTh y4acTh TIJIbKH MEBHI aMIHOKUCIOTHI 3aJIUIIKH MOJIEKYJIH
Oinka (kcantonpoteinoBa, ®ous ta peakiis [1ayii).

PeakTuBu
10% po3uuH s€yHOTO O1IKa 1% po3uuH xkenaTuHy
10% po3una NaOH 5% po3uun Pb(CH3;COO),
30% pozunH NaOH 1 % po3uun CuSO,
0,5% po34yuH HIHTIAPUHY 1% po3unH cyiab(haHiIOBOI KUCIOTH
HNO; (koHuIeHTpOBaHA) B 10% CH;COOH
10% po3uun Na,CO3 0,5% po3uun NaNO,

1) biypemosa peaxuis

[To3utuBHy OlypeTOBY peEakilil0 MOXYTh JaBaTH OUIKM Ta MENTHAH, SKI
MICTSITh Yy MOJIEKYJII HE MEHIIE ABOX MENTUIHUX 3B S3KIB. Y Iy)KHOMY
cepenoBuii 100U Mial (II) yTBOpPIOIOTH KOMIUIEKCH 3 MENTUAHUMU 3B’ SI3KAMH,
BHACTIJJOK YOr0 pO3YMHU OUIKIB HaOyBaroTh (iosieToBOro 3a0apBieHHS 3
YepBOHUM a00 CHHIM BIATIHKOM. MexaHIi3M peakiii mojsirae B TOMY, IO MpHU
HaUUIIKY J1yTy Ketorpymna (-C=0) nenTuaHoro 38’s3Ky BiTHOBIOETHC 10 OH-
rpynu, nam BigOyBaeTbcsi gucortiamiss OH-rpymnu, 3°SBISEThCS HETaTHUBHUM
3aps], 3a pPaxyHOK 4YOro aTOM KHCHIO B3aEMOI€ 3 MIII0, YTBOPIOIOYH
coJIenoAi0H1 3B’ sI3KK. Milb TaK0K YTBOPIOE KOOPJWHAIIINHI 3B SI3KH 3 aTOMaMH
a30Ty MENTHIHOTO 3B’ A3KY. Y TBOPCHUI KOMITJIEKC CTa0lTbHUM.

[HTEHCHBHICTH 3a0apBIICHHS 3aJIC)KUTh Bl KOHIICHTpAIlli Olaka 1 HOHIB Mifl
B PO3YMHI.
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MOJITIETITHUIHWIA JAHLKOT
3abapBIeHNiT KOMILIeKC

1. ¥V npoOipky Hamutu 1 Mt 10% po3unHy sieyHOTO O1IKA.

2. Jlomatu 2 ma 10% NaOH.

3. Honatu 0,2 mut 1% pozuuny cynbdaty mii (I1).

4. Pe3ynbTaTu COCTEPEKEHD 3aHECTH JI0 JJAOOPATOPHOTO 30ILHUTA.

2) Hineiopunosa peaxuisi

Peaxiis BiacTuBa K JJI BUIBHHUX aMIHOKHCIIOT, TaK 1 THX, SK1 BXOIATH IO
ckJany OuIkiB Ta mojinentuAiB. [Ipu Kum’ATiHHI O1JIKa 3 PO3YMHOM HIHTIIPUHY

(TpUKETOT1IpUHAECHTIApAT),

AMIHOKHUCJIOTH

OKUCIIOIOTBCSL 3  YTBOPEHHSIM

BYTJIEKUCIJIOTO ra3zy, aMiaky 1 anbjaeriay. HiHriApuH npyu 1boMy BIJIHOBIIIOETHCS.
BigHoBiIeHMWI HIHTIIPUH KOHJICHCYETHCS 3 aMiaKOM 1 MOJICKYJIOK OKHCJIEHOTO
HIHTIIPHHY, YTBOPIOIOYH CIIOJIYKY CHHBO-()IOJIETOBOIO KOJhOPY (KOMILICKC

Pyemana):
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BigHoBnenuii OxrucaeHNn
N Pl Cunbo-dioseToBuit
FHTAPTH HIHCIAPHH Komnmg)cc Pyemana
Xix podooTn

1. ¥V mpoGipky Baectr 1 M 10% po3uuny Oinka.

2. Homatu 1 mi 0,5% po3unHy HIHTIApUHY.
3. Cymiml Kum’sTuTy 1-2 XBUIMHHU.

4, Pe?)y.]'IBT aTH CIIOCTCPCIKCHDb 3aHCCTHU A0 ﬂa60paT0pH0r0 301IMTA.

3) Kcanmonpomeinosa peakyis

KcanTonpoTeiHoBa peakilis 3aCTOCOBYEThCS 11 BHU3HAYCHHS HASBHOCTI

TpunTodany,
12

4APpOMAaTUYIHHUX aMIHOKHCJIOT:

deHinana”iny,

THUPO3UHY.



ApoMaThyHi aMIHOKUCJIOTH BXOJSThH AK JO CKJIaay OUIKIB 1 € MomnepegHUKaMu
OarathboX HeWpoMmeiaTopiB (HANpUKIaa, CEPOTOHIHY) Ta TOPMOHIB (HANPUKIIA,
aZipeHaIHy).

B mil peakimii 3amdIIKd  aMiHOKHCJIOTH THUPO3HWHY, HasBHI B OLIKY,
B3AaEMOJIIOTh 3 HITPATHOK KHCJIOTOK 3 YTBOPEHHSM JIUHITPOTHPO3UHY.
JIMHITPOTUPO3UH Ma€ >KOBTHI KOJIIp, SIKWW MICIs AOJABAHHS YTy NEPEXOAUTH B
OpaHKEBUM.

OH OH
O)N NO,
+ |[N—OH + HNOj =————> + 2H0
a30THA
KUCJIOTA
a30THA

CH, KHCJI0Ta CHy

CH—NH, CH—NHy

COOH COOH

THUPO3UH 3,9-IMHITPOTUPOBUH

(XOBTOTO KOJLOPY)
Xix podoTH
1. ¥V npo6ipky BHecTH 1 M 10 %-ro po3uuny sieqHOTO O1IKA.
2. Jlonatu 0,5 mn koHueHtpoanoi HNOs.
3. O0epexHO HarpiT Ha BOJSHIN OaHi.
4
5

. Oxonoautu Ta goaaru 2 mi 10 %-ro pozunny NaOH.
. PesynbTaTu ciocTepekeHb 3aHeCTH 0 1ab0paToOpHOTro 301IUTA.

4) Peaxyis @ons

Peakiis donst Bkasye Ha HasBHICTh Yy OlTKaX aMiHOKWCIOT MHUCTHUHY Ta
LUCTEIHY, SIKI MICTITh CipKy. L{ucTeiH € 3aMIHHOIO aMiHOKHMCIIOTOIO, sIKa MOXe
CUHTE3YBATHCS y HAIIOMY OPraHi3Mi 3 CEpUHY 3a y4acTio BiTaMiHy Bg. Lluctun
CKJIaJIa€ThCSl 3 JIBOX MOJICKYJI ITUCTEiHY, 3B’S3aHUX AUCYJIb(ITHUM 3B’ SI3KOM.
[{ucrein BXOOUTH 0 CKIIaqy OUIKIB KEpaTHHIB, SIK1 € CKJIAJOBUMU HITTIB, MIKIPH 1
Bosiocca. KpiM Toro, nmaHa amiHOKHCTIOTa Oepe y4dacTh y CHHTE31 TpaBHUX
(bepMEHTIB Ta BAXKIIMBOTO KIITUHHOTO aHTUOKCHUJIAHTY TIIyTaTIOHY,.

[IpuHiKn peakiiii moysira€ B TOMy, 110 CIPKOBMICHI aMIHOKHCIIOTH (ITUCTHUH 1
nUCTEiH) OlIKIB mOpu HarpiBanHli B npucyTHocti NaOH pyiiHyroTbes 3
YTBOPEHHSM Cynbdiny HaTpito. OcTaHHI pearye 3 10HAaMHU CBHUHIIO 3
YTBOPEHHSIM YOPHOT'O 0Caly CyJb(piay CBUHIIIO:

(|}H2—SH (|IH2—OH
CH—NH? + 2 NaOH =) (CH—NHj + NajS + H»O

COOH COOH
ITucrein Cepun
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Pb (CH3COO), + Nap$ =—————> PbS| + 2 CH3COONa

Anerar Cynbdin  Anerar
CBUHITIO CBUHITIO HaTpPiIo

Xig podotu

1. V aBi npoOipKu HAJIUTH:

- B iepury — 1 mut 10 % po3unny sieunoro Oinka,

- B Apyry — 1 M 1% po3unHy xenaTuHy.

2. Nonatu nol mi 30% po3unny NaOH.

3. Honatu no oaHii kparut 5% po3uuHy areTaTy CBUHITIO.

4, HarpiBaTu BIpOJIOBX TPbOX XBUJIMH Ha BOJASHIN OaHi.

5. PesynbpTaTu criocTepekeHb 3aHECTH 0 J1a00paTOPHOTO 30IIHTA.

5) Peakyis [layni (ha susigients aMiHOKUCIOM 2iCMUOUHY Md MUPO3UHY)

Peakmis Ilaym mo3Bojise BUSBUTH B OlIKaX aMiHOKHUCIOTH TICTHUIAWH Ta
TUPO3UH. ['ICTUANH € YMOBHO HE3aMIHHOIO KHCIOTOK (He3aMiHHA ISl JITEH).
Oxkpim OyniBenbHOT QyHKIIIT y OUTIKaxX, TICTUANH BUKOPUCTOBYETHCA AJISI CHHTE3Y
rictamiHy, BaXJIMBOTO MeJlaTopa 3amajeHHs Ta ajJepriyHuX peakiliid. Tupo3uH
HAJICKUTh JI0 3aMIHHUX aMIHOKHCIOT B OpraHi3Mi JIIOJUHA 1 MOXeE
CHUHTE3YBATHCS 3 HE3aMIHHOI aMiHOKHUCIOTH (eHutanaHiny. [lpuHiunm peakmii
[Taymi monsrae y TOMy, IO TICTUAAH 1 THPO3WH YyTBOPIOIOTH 3
11a300€H30J1CYJIb()OHOBOIO KHUCJIOTOI0 KOMIUIEKCHI CHOJIYKH OBTO-UYE€PBOHOTO
Kombopy.  Jlia300eH30Ccynb(hOHOBAa  KHCJIOTa  YTBOPIOETHCS B peakilii
T1a30TyBaHHS TIPU B3a€MOIi Cynb(aHIJIOBOI KHUCIOTH 3 HITPUTOM HATPIIO Y
KHCJIOMY CEPEJIOBHIII].

SOH 50,
i
4
NahO, NaCl L
NH, HC 2H,0 N=N
cynshanitoEa miazobeHzeHcyNEHOHOER
EMCIIOTA KICIIOTA
H SO;
H,C— C COOH H,C— C COOH
’ & /&
4 o5 m Ao s
‘N=N N=N
”CTHHHH 3a6ap3neHHH KOMILIEKC

Xix podoorn
1. ¥V mpo6ipky Hamutu 0,25 miut 1% po3uuny cyinb(haH1IOBOT KHCIOTH.
2. Jlonatu 0,5 mu 0,5% poszunny NaNO..
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3. Bmict mpobGipku crpycutu 1 mBuako gomatu 0,5 mum 10 % poszuwmny
S€YHOTO OUIKA.

4. Tlepemimaru ta noaatu 0,5 mu 10% po3zunny Na,COs.

5. PesynbTaTH criocTepekeHb 3aHECTH 710 Tab0PaTOPHOTO 30IIUTA.

Hassa peakuii CnocrepexeHHs Yum 3ymMOBJIeHA
peaxiisi

JlabopaTopna podora Ne 2
PDizuKo-xiMiuHiI BJIACTHBOCTI 01JIKIB

BinactuBocTi O17KIB BH3HAYAIOTHCS XIMIYHUM CKJIQJOM, PO3MIpaMH Ta
dbopmMor0 MoOEeKynIH. BUTKM MarTh MOJEKYJISpPHY Macy BiJl IIECTH THUCAY [0
MUIBHOHY 1 OUIbINE JadbTOHIB (ISl OIKiIB-0iroMepin). DiOpuisipHi OUIKU HE
PO3UYMHSIOTHCS Y BOJl, OCKUIBKA MICTATH MEPEBAXKHO T1IpodoOHI paguKany,
PIBHOMIPDHO PO3TAlllOBaHI B3JOBXK BUTATHYTOI MOJEKyIH. [7100yisipHI OUIKH
YTBOPIOIOTH TipodiIbHI KOJOimu 3 po3mipoM dYacTUHOK 1-100 HM, B SKHMX
MOJIEKYJId BOJAM OTOYYIOTh TJI00YIH TiApaTHUMHU OOOJIOHKaMHU 1 B3a€EMOIIOTH 3
MOJIAPHUMM TpynaMu Ha ix moBepxHi. [lin miero 30BHIIIHIX (DaKTOPIB MOXKE
BiIOyBaTUCS TOPYIIECHHS CTPYKTYpPHOI oprasizaimii OUTKOBOI MOJEKYJIH TIpH
30€peKEeHHI MEePBUHHOI CTPpyKTypu. [Ipu 1boMmy OUIOK BTpayae CBOI HATHUBHI
¢13uKo-xiMiyHi Ta OlojoriuHi BiacTuUBOCTI. lleil mpomec Ha3uBaeTbes
JeHaTypaliero. B OCHOBI jeHaTypauli JIeKWTh pYyHHYBaHHA 3B S3KiB, Kl
CTaOUMI3yI0Th BHUILI CTPYKTYpU OUIKIB (YE€TBEPTHHHA, TPETHMHHA, BTOPUHHA).
binbmiicts O1KIB JeHATYPYIOTh MPU HArpiBaHHi ix po3unHiB Buie 50-60°C, xou
BiloM1 TepMO(DiIbHI OakTepii, OTIKK SAKUX BUTPUMYIOTH Temiepatypy ao 90°C.
Jlo XIMIYHUX YMHHHKIB, IO CIPUYMHAIOTH ACHATYpallilo, HAJIEKaTh KHUCIOTH,
JyTH, OPTaHiYHI PO3YMHHUKH (CHUPT, alleTOH), ACTEPreHTH, AJKaJIOigu, COJl
BaXKHX MeTaniB (0JioBa, PTYTi, MiOl, KaaMmilo Ta 1H.). Haiikpame Oinku
JIEHATypyIoTh B nyxe kucnux (pH<2) abo nyxe nyxuux (pH>10) cepenoBuax.

PeakTuBHu
10% po3uuH s€gyHOTO O1IKa HCIl xonnienTpoBana
1% po3unan CH3;COOH HNO; xoHneaTpoBana
10% po3unan CH3;COOH 7 % po3unH CuSOy,
10% po3uun NaOH 5% po3uun AgNO;
HacuueHuit po3uuH NaCl 10% cynbdocaninuioBa KucaoTa
Etanon 96% 10% TpuxsopouToBa KUCJI0TA
Aneton

1) Ocaooicenns b6inkis nacpisanusm
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MexaHi3M JieHaTypailii OlIKa Mpy MiIBUIIEHIA TeMnepaTypi NMOB’s3aHUN 3
nepedyI0BOI0 CTPYKTYpH OLTKOBOI MOJIEKYJIH, B PE3YJIbTaTI YOTO 3MEHIIY€EThCS 11
po3unHHICTB. [IpucyTHIicTb coieit 1 pH cepeoBuiia BiIrparoTh BAXKIUBY POJIb Y
BUMAJaHHI B OCaj JEHATypOBAHOIO NpH HarpiBaHH1 Oinka. HalOunbm moBHE 1
IIBUJKE OCaKEHHS BiIOyBa€eThCs B i30enekTpuuHoi Toulll Oinka (pl), To6To mpu
TakOMy 3HaueHHI pH cepenoBuila, NpU SIKOMY KOJIOIJHI YaCTUHKH OlIKa €
HallMEHIIl CTIMKMMHU 1 CyMapHUM 3aps] MOJEKYJIH JOpiBHIOE HyJt0. biiaku, ski
MPOSIBIIIIOTh KUCJIOTHI BIACTUBOCTI (TOOTO MarOTh BUCOKUU BMICT IJIIOTaMIHOBOL
Ta acrmapariHoBO1 KWJIOT), OCA/KYIOThCS Y CJIA0OKHCIOMY CEPEIOBHII, a OLIKH,
SIK1 TIPOSIBIITFOTH JTY>KH1 BJIACTUBOCTI (MalOTh BUCOKUH BMICT apriHiHy, JI3UHY Ta
TICTUANHY), — Y CIA00Jy>KHOMY. Y CHJIBHOKUCIUX 1 CHJIBHONYKHHX PO3YMHAX
JIEHaTypOBAaHUM MpH HarpiBaHHI OIJTOK HE BHMIAJA€ B OCal, OCKIIbKH O17IKOBI
MOJIEKYJIU Mepe3apsaKaoThes (200 BiA0YBAETHCA MOCUICHHS HASIBHOTO 3apsiiy) 1
HECYTh B NIEPIIIOMY BUITAIIKY MMO3UTHBHUMN, V IDYTOMY — HETAaTUBHHU 3apsijl.

Hetitpanbue Cnabokucie CuiibHOKHCIIE
pl
NH> NH, NHz*
| |
CH—R L)- CH—R —,..H+ (LH—R
(|:oo- COOH COOH
PO3YUH ocan pPO3UUH

Xija podoTu

1. ¥V tpu mporymepoBaHi mpoOipku HamUTH 1o 2 M 10% po3dnHy S€YHOTO
Oisika (TIpOSIBIIIE€ KUCIIi BJIACTUBOCTI, AUB. Puc).

2. Bwmict ipoOipku Nel Harpitv Ha BIAKPUTOMY MOJIYM i

3. B mpobipky Ne2 nmomatu 0,2 mn 1% poszuuny CH3COOH 1 narpitu.
Bunane Oumii ocan OU1Ka sSIK pe3yJbTaT BTPATH 3apsay 1 HAOIMKEHHS J0
130€JIEeKTPUIHOT TOUKH.

4. B mpoOipky Ne3 momatu 0,2 mu 10% poszunny CH3;COOH 1 marpitu.
Bunananss G11KOBOTO ocaay HE CIIOCTEPITaeThCsl HABITh MPU KHUIT ATIHHI,
OCKITbKM B CHJIBHO KHCIOMY CEpEIOBHIINl MOJEKYIH OlJdKa MaroTh
IMO3UTUBHUM 3apSI.

5. PesynbpraTi cioctepekeHb 3aHECTH J10 1ab0paTOPHOTO 301TUTA

Ne mpo6. | pH cepenoBuma BucHoBku
1 Helitpanbue

2 Cnaboxkucie

3 Kucne

2) Ocadoicennsi OIIKI8 OP2AHIYHUMU POZYUHHUKAMU
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binbmricTe O1IKIB HEPO3YMHHI B OPraHIYHUX PO3YMHHUKAX (CIUPT, alleTOH).
OpraniyHi pO3YMHHUKHU JETIAPATYIOTh OLIKH, pyHHYIOUHU BOJIHY OOOJOHKY 1 TUM
CaMUM 3HIDKYIOUH 1XHIO CTIHKICTh Y PO3YHHI.

Xia podotu
1.V nBi npoOipku HamuTu 110 0,5 M 10% po3uuny sieuHoro O1IKa.
2. Y po6ipky Nel gogaT 2 M1 €TUIIOBOTO CIUPTY. PO3unH cTane kanaMyTHHM.
3. Y npobipky Ne 2 mogatu 2 M1 alleTOHY.
4. B o6uaBi mpoOipku goaatu mo 0,5 M HACHYEHOT'0 PO3UYMHY XJIOPUAY HATPIIO.
5. PesynpTaT cnoctepekeHb 3aHECTH 10 JaOOPATOPHOTO 301LUUTA.

3) Ocaodorcenns OiNKi6 KOHUSHMPOBAHUMU MIHEPANbHUMU KUCIOMAMU

KoH1IleHTpOoBaHI MiHEepaabHI KUCIOTH BUKJIMKAIOTh JIeHaTypailito ouika. [lpu
I[bOMY YTBOPIOIOTHCS KOMIUIEKCHI COJl Oulka 3 KUCJIOTaMH. BUHSATKOM €
oproochopHa KHCIOTa, MPU JIOJABaHHI SKOi S0 PO3YMHY OLIKa ocaay He
cnoctepiraetbea. Ocaam OiKa PO3YMHSAIOTHCA B HAIJIUIIKY BCIX MiHEpaJIbHUX
KHUCIIOT, KpIM a30THOI, MOJXJIMBO, 3a pPaxyHOK Iepe3apsA/KEeHHA Ouika 1
JaCTKOBOTO T1POJIi3y.

Xin podotu
1. V tpu npobipku Hanutu 1o 1 M koHIeHTpoBanux kuciotr: Nel — HCI,
Ne2 — HNO;.

2. Y obunBi npobOipku oOepexHo 1o cTiHii Hamutud no 1 ma 10%-ro

po3uuHy OLIKa.

Ha mexi Mk n1BOMA 11apaMu piiiH YTBOPIOETHCS Ocaj OuTKa y BUTIISAL TO-
HEHbKO1 017101 mTiBouku. [Ipu cTpyiryBaHHI CIIOCTEPITra€ThCsl PO3YMHEHHS O1IKIB
y COJISTHIH KUCJIOTI, @ B a30THIN Ocaj He 3HUKAE.

PesynbTatu criocTepekeHs 3aHeCTH A0 J1a00paTOpPHOTO 30IIHTA.

4) Ocaoorcenns OIIKI6 OP2AHIYHUMU KUCTIOMAMU

binku 13 po3unHIB MOXKYTh OCa)KyBaTHCh TAKOXK 1 OpTaHIYHUMHU KUCJIOTaAMHU.
TpuxnopornroBa Ta CylnbocaliliiioBa KHCIOTH € JyXKE€ YYyTIUBAMH 1
cnenuIYHIMHI peaKTUBAMH Ha OLTKH.

XiJa podoTu

1. 'V aBi npoOipku Hanutu 1o 1 mu 10%-ro po3unny Oiika.

2. B mpo6ipky Nel nomatu 0,4 mu 10%-ro po3unHy cCyibdoCamiuioBoi
KHUCIIOTH.

B npo6ipky Ne2 nogatu 1,5 M 10% TpuxsiopouroBoi KHCIOTH.

B npobipkax yTBOPIOIOTECS Ocaau OLIKIB.

Pe3ynbTatu criocTepexxeHb 3aHECTH A0 J1a00paTOPHOTO 30IIHTA.

ok w
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5) Ocaodoicenns OINKI8 CONAMU BANCKUX MEMATLE

binku npu B3aemonii 13 cossimu Pb, Cu, Ag, Hg ancopOyroTh iX, yTBOPIOIOYH
coJIeOMI0H1 1 KOMIUJIEKCHI CIIOJIYKH, HEPO3YMHHI y BOI, ajleé PO3YMHHI Y
HauIKy coii (kpim AgNOgz, HgCl).

Xig podotu

1. 'V aBi npoOipku BHecTH 110 1 M1 10% po3unHy sieuHOro OLIKA.

2. Y npobipkyNe 1 nomatu 0,2 mu 7% pozuuny CuSO,.

3. Y npobipkyNe 2 noxatu 0,2 mi 5% pozuuny AgNO:s.

4. Jlo mpoOipku Ne 1 noxaru e 1-2 ma 7% poszuuny CuSOy. [Ipu nupomy
B11I0YBA€ETHCSA PO3UNHEHHS OCay.

5. B npobipky Ne 2 nonatu 1-2 min AgNO3;— po3unHEHHS 0cay HE
CIIOCTEPITAETHCA.

6. PesynbpTaTi ciocTepeskeHb Ta BUCHOBKU 3aHECTH JI0 1aO0OpPaTopHOTO
30IIKTA Y BUTJISA/II TaOJHIII.

OcamxkyBau BucHoBku

JlaGopaTopHa podora Ne 3
Hiami3 0iakiB

[Iporiec po3aiieHHST BUCOKOMOJICKYJIAPHUX 1 HU3bKOMOJIEKYJSIPHUX YaCTHHOK
3a JOMOMOIOK  HANIBOPOHMKHMX MeMOpaH Ha3uBa€ThCs Odianizom. Meron
Jiamizy TPYHTYEThCA HAa HE3JATHOCTI KOJOIAHUX YAaCTUHOK TPOXOJUTH Uepe3
HaIIBIPOHUKHI Oap’epu: MTy4YHI MEMOpaHu, KOJOIiH, menodan, IepraMeHT Ta iH.
YactuHku Ol7Ka MarOTh BEJIMKHUH JlaMeTp 1 TOMY HE MPOHUKAIOTH Kpi3b Taki
MeMmOpanu. Jliami3 MmMHUPOKO BHUKOPUCTOBYIOTH JUIsI OUHWINEHHS OIIKIB Bif
HU3bKOMOJIEKYJIIPHUX ~ JIOMIIIOK (OpraHiYHUX 1 HEOPraHiYHMX); OCTaHHI JErKo
IPOXOJATh  Yepe3  IMOpH HaIlIBOPOHUKHUX  MeMOpad. [lpwmman,  sxwuit
BUKOPUCTOBYEThCS JIJIsl JAlaiizy,  Ha3uBaeThes JianizatopoMm. HaitmpocTium
Jaai3aTopoM MOXKE CIYTyBaTH KOJOAIEBUM a0o0 1e10()aHOBHII  MIIIECUOK,
3aHYpeHHH Yy CKISHKY 3 BOJOK. Po3umH Oika MOMIMIAIOTh B Ie0(aHOBUN
MIIIEYOK; MPU [HOMY MOJEKYJIH HHU3bKOMOJICKYJISIPHUX PEUYOBHH AUPYHIYIOTH
gepe3 MeMOpaHy, a KOJIOITHUN PO3YMH O1IKa 3aJHIIAETHCS B MIMICUKY.

MertoaoMm mianizy MOKHAa YacTKOBO PO3IUIUTH TI0OyiiHU Ta anbOyminud. [lo
MIp1 Mepexoay cojieil B HABKOJIMIIHE CEPEOBUIIE INIO0YIIHU OyIyTh BUIIAJATH B
0cajl, OCKUIbKM BOHM PO3UYMHHI JIMILE 3a HAsSBHOCTI €JIEKTPOJITIB, albOyMIHU
OyIlyTh 3aJUIIATUCS B PO3UYMHI.
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PeakTuBmu

5% po3uun NaCl, 10% po3uun HNOj3, 1% po3zunn AgNOs, 10% po3unn NaOH,
1% po3uun CuSQOy,, sieynuii OUIOK.

Xix poooru

1) IIpucomysanns conb08020 po3uuHy OLIKA

Ho 0,5 M seunoro Ounka goaatu 5 mu 5% po3uuHy xnopugy Hatpiro. Lleit
PO3YMH HAJIUTH B LET0(AHOBUN MILIECUOK.
2) Hianiz

BepxHiii kpail Milieyka HIIJIFHO MEPEB’sI3aTU HUTKOKO 1 OMYCTUTH MIMIEYOK Y
CKIISIHKY 3 JUCTHJIBOBAaHOIO BOJOI0 Ha | romuny. Yepes nedakuil dYac BMICT
MiIIeYKa MMOMYTHIE, a MOTIM BUMaAe ocaj rinoOyminy. Ilicns 3akiHueHHs Alami3y 3
HEBETUKUMU TOPIIAMH JiaiizaTty (30BHILIHSA PiAMHA) MPOBECTH SKICHI peakiiii Ha
HAsSIBHICTh XJIOPUJAIB 1 OlKa 1 MEPEKOHATHCS B TOMY, IO CUlb IudyHAyBajda B
MOCYIMHY, a OUIOK 3aJUIIUBCS B MIIICUKY.
3) IIpoba na xnopudu 6 dianizami

Jlo 2 mn mianizary noxatu 0,2 mu 10% po3uuny azotHoi kuciaot 1 0,2 mia 1%
PO3UMHY HITpaTy cpibma. Pe3ynapTatu criocTepekeHb 3aHECTH J0 J1a0OpaTOPHOTO
301IHUTA.
4) IIpoba na binok (biypemosa peakyis) 6 oianizami

Ho 2 mn miamizaty gomatu 1 mn 10% posumny igkoro Hatpy 1 0,2 mMa 1%
po3uuHy cyibbary Mijai. CuHe 3a0apBiIEHHS CBIIYUTH MPO BIJICYTHICTh OUIKa B
nianizari. Pesynbratu ciocrepexeHb 3aHECTH /10 1a00OpaTOPHOIO 301IHUTA.
5) Ilpoba na 6inok 6 piouni, w0 ni0aAsaIaAcsh Oianizy

3 JBOMa MUILTITpaMu PIIMHU 3 MIMIEYKY MPOBECTH OlypeTOBY pEakKiio, siK
BKa3aHO BuIIe. YepBoHO-(107eTOBE 3a0apBICHHS CBIIYUTh MPO HASABHICTH OLTKA B
piauHi, IO TWigAgaBanach miamizy. Pe3ymbpratu cmocTtepexeHb 3aHECTH [0
71a00PaTOPHOTO 30IITUTA.

BYIJVIEBOIH

JlabopaTopna podora Ne 4
SIKicHI peakuii Ha ByrJj1eBOAH

ByraeBoau — 11e mepeBa)XHO OpraHivHI CIOJYKH 3 eMIIIPUYHOIO (HOPMYIIO0
Cm(H20),, 1o cknaay skux Bxonaath Kapoon, Okcuren Ta [igporen. ByrieBoau
BXOJSTh JIO CKJAMy KIITHH BCIX XUBHX OpraHi3miB. Po3pi3HSIOTH TPU TOJIOBHI
KJIaCM  BYTJICBOJIIB:  MOHOCAaXapuJd, OJirocaxapujv 1  ToJIicaXxapujim.
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Monocaxapuou abo TIpOCT1 BYTJIEBOJM — 1€ TTOX1HI OaraToaTOMHUX CITUPTIB, K1
MICTSTh alibJIETIIHY a00 KeTOHHY rpyny. Hainommpenimi B mnpupoi
MOHOCaxapuau — Ioko3a Ta Gpykrosa. Onicocaxapudu — 1€ KOPOTKOJIAHITIOTOBI
MOJICKYJIM, IO CKiIamaroTbes 3 2-10 MoHocaxapuaHux OJUHMIL (abo
MOHOCaXapUIHUX 3QJIMIIKIB), 3’ € THAHUX TJIKO3UIHUMHU 3B’ I3KaMHU.
HaiinomupeHimumMu cepei HUX € aucaxapujiu, 10 MICTITh JIBI MOHOCAXapu/IHi
oauHulll. TUTIOBUMU TIpEeACTaBHUKAMU JUCaXapuAiB € caxaposa (TPOCTUHHUHN 4u
OypsIKOBHI IIyKOp), MajabTO3a Ta jakto3a. [lonicaxapuou — BUCOKOMOJEKYJISAPHI
MPOAYKTH KOHJEHCAIlll MOHOCaXapwaiB, sKi 3B’S3yIOTbCS OJWH 3 OJHUM
TIKO3UAHUMH 3B’SI3KaMU Ta YTBOPIOIOTH JIIHINWHI a00 po3raidy’keHi JaHIIOTH.
[Tonicaxapuay MOAUISIOTBCS Ha TOMOITIOJIICAXapuau, K1 CKIAIal0ThCS TUIBKU 3
MOHOCAaXapUIHUX OJUHUIIb OJTHOTO THITY, 1 TETEPOINOJIICaXapuin, sIKi MICTITh JIBa
1 OUIbIlIE THUIIB MOHOCAXapUJHHUX OJUHUIL. J[0 roMorosicaxapujiB HaJeKaTh
1[EJTI0J103a, KPOXMaJIb Ta TJI1KOTEH.

PeakTuBu
1 % po34uH IIIOKO3U 10 % po3unn NaOH
1 % po3uuH ppykTO3U 2 % po3uuH CuSO4
1 % po34uH MabTO3U 1% po3uuH nakTo3u
1 % po3uuH caxapo3u Peaxktus bapdena (6,6% po3uuH amerary
mizi (1) B 0,8% onToBiit KUCTOTI)
1 % po34uH KpoxMato PeaktuB ®eninra (cymim cyiabdary Mifl i
Po3uun Jlrorons JY>KHOT'O PO3YMHY CETHETOBOI COJI)

(0,1 % p-r I, B 1 % p-i KI)

1) Peaxyis Tpomepa

ByrneBoau, siki MICTSATh BUIbHI aibACTiAHI TPYNH, MOXYTh BCTYNAaTH B
OKMCHO-BITHOBHI peakiii. Y AESIKUX MOHO- 1 JUCaxapuiB y HUKIIYHIN dopmi
pEaKIiitHO3IaTHUM € TIFOKO3MIHUH (HarmiBaleTalbHUI) TiIPOKCHI O1Is TIEPIIIOro
atoma KapOomny.

GILOH GH,0H CH,0H
H H H H H
H H
OH H OH H H )
OH OH CH,OH
H OH H OH OH H
MamsTo3a | BLTBHHH IMFOKO3HIHHH ri:lpoml-mi Caxaposa

Peakiiis Tpomepa monsirae B OKHCIICHHI allbJICTiAHOI TPyNH BYTJIEBOAY 3
YTBOPEHHSIM aJIbJIOHOBUX KHCIIOT TP B3aemoJii 3 rigpokcuaom Kympymy (11).
[Tpu oMy OCTaHHIN BITHOBIIOETHCA N0 Tiapokcuay Kympymy (1) 31 3miHOMO
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3a0apBIICHHS PO3YMHY 13 CHHBOTO Ha *)OoBTHH. ['iapoxcun Kynpymy (I) »oBToro
KOJILOpY TpH TOJAJIBIIOMY HarpiBaHHi mnepexomuth y okcua Kynpymy (1)
YEpPBOHOTO KOJIbOPY:
CuS0Os + 2NaOH ——» CU(OH)Z + NasSO4
I
H _OH H/Cuzov
R—G +2Cu(OH)g—= R—C\\ + H0+2Cu0
~
0) ®) HoO

[Ipu Hagmumky CuSO, y cepenoBHUIl IMiJi Yac HarpiBaHHS MOXe
yrBoproBaTucs okcua Kympymy (I1) — ocam dopHOro koibopy, SIKMH 3aBajkae
BU3HAUYCHHIO.

Xin podorun

1. ¥V n’saTh npoHyMepOBaHUX MPOOIPOK JOJIATH:

[Tpo6ipka Nel — 1 mi 1% po3uuH riaoko3y,

[TpoOipka No2 — 1 mn 1% pozuun ppykrosu;

[Tpo6Gipka Ne3 — 1 mit 1% po3unH ManbTO3H,

[IpoGipka Ne4 — 1 M 1% po3uuH caxaposu,

[TpoGipka N5 — 1 M 1% po3uuH Kpoxmaio.

2. Y koxny npo0ipky noaatu mo 1 mi 10% pozunny NaOH;

3. Ilo kpamisix Ao0JaTd po3uuMH Cyab(dary Mial JO YTBOPEHHsS ocaay
T1APOKCUTY MIJII.

4. TloctaBuTu npoOIpKH HA BOJIAHY OaHIO HA 3-5 XB.

5. Pe3ynbraTl CIOCTEPEIKEHD 3aHECTH A0 JIAOOPATOPHOTO 301IUTA Y BUTJIISIL

TaOJINIII.

Koutip micis

. BucHoBkmu
HArpiBaHHS

Ne npo6| Byrueson

2) Peaxuis Deninea

[lpunnun peakmii Takui camuid, sk 1 3 peaktuBoM Tpomepa. Ilig yac
HarpiBaHHS JOCIIIKYBaHOTO BYTJIEBOMY 3 peakTuBoM DemiHra mpH HASBHOCTI
BUIBHOI aJbJEriAHOI TPYyNH y BYTJIEBOJl YTBOPIOETHCA UYEPBOHUU OCaJ OKCUIY
Kynpymy (1). BinminHicTs mossirae B Tomy, mo ceraerona cib (Na,K-raprpar),
sKa BXOIUTh 10 peakTuBy DemiHra, 3B’s3ye HaHMIIOK WOHIB Kympymy,
3armo0iraro4m yTBOPSHHIO YopHOTOo ocany okcuay Kynpymy ().

Caxapo3za, Ha BIJIMIHY BiJ TJIOKO3HM, MaJbTO3W Ta IHIIMX BiTHOBIIOIOYHX
BYTJICBO/IIB, Ja€ HETATUBHY pPeaKIlito 3 peakTuBoM DesiHra. 3aIUIIKN TIIOKO3H 1
GpyKTO3H, SIKI BXOASATH N0 CKIIQQy Caxapo3u, CIOJy4YeHl 3a PaxyHOK CBOIX
HamiBalleTAIBPHUX TiIPOKCHWIIBHUX TPYN 1 HE MICTATh TpynH, ska O Moria
BCTYNMAaTH B pEaKIifo BigHOBICHHS. [Ipum KWIT’ATIHHI 3 CipYaHOI KHUCIOTOIO
BIJIOYBAETHCSA T1IPOJIITUYHE PO3MICIUICHHS Caxapo3W 3 YTBOPEHHSM TJIIOKO3M 1
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bpykro3u. Ilepmia mae BiAHOBHI BIACTUBOCTI 1 JAa€ TMO3UTUBHY PEAKIIIO 3
peaktuBoM DeniHra.

Xia podotu

1. ¥V yotupu npoOipKu HAUTHU 1O 1 MJT HACTYTHUX PO3YHMHIB:
[Tpo6ipka Nel — 1% po3uuH IOKO3H;

ITpo6ipka Ne2 — 1% po3unH ppykTOo3y;

[Ipo6ipka Ne3 — 1% po34uH ManbTO3H;

[IpoGipka Ne4 — 1% po3uuH caxaposu.

2. Y KoxHy npoOipKy gojaatu 1o 1 miu peaktuBy DemiHra.

3. TlocTaBuTH poOIpKK HA KUILIAYY BOASHY OaHIO Ha 3-5 XBUJIUH.
4. Pe3ynbTaTH CIIOCTEPEKECHD 3aHECTH B TAOJIHIIIO.

Ne Kouip micas

) Byrieson . BucHoBku
npoo HATPiBaHHSHA

3)Busisnenns npooykmie 2i0poaimui4no20 po3ulenieHus KpOXmanto

Kpoxmanb — pociamHHUN TOMOIMoOicaxapuj, SKUW CKIAJaEThCS 3 JABOX
dpakuiii — aMiyio3d Ta aMIIONEKTUHY. AMINo3a — JIHIMHUN Todicaxapup,
MoJieKyd sikoro micTaTh Big 200 1o 1000 MoHOMEPIB (3AJIMIIIKIB TIIOKO3H), TOI
AK aMIUJIONEKTUH — pO3TalyXEHUW IModicaxapu]l 13 3alMIIKiB Tioko3u. [lpu
J0/1aBaHH1 Woay amino3a 3apapOOBYeTbCs B CHHIN KOJIIp, a aMUIONEKTUH — Y
yepBoHO-(DioneToBuid. [losBa CHUHBOrO 3a0apBIICHHS 3YMOBJIEHA YTBOPEHHSIM
KOMILUIEKCY (KJaTrpary), B SKOMY YaCTHMHKH WOy («MOJEKYIU-TOCTI»)
BOYIOBYIOTBCSI B KPUCTAIIIYHY CTPYKTYPY aM1JIO3H («MOJIEKYJI-TOCTIOIAPIBY).

[Ipu HarpiBaHHI KpOXMall0 3 MIHEpPAIBbHUMHU KHUCIOTaMu abo mpu il
dbepmeHTiB amina3 BiIOYBAETHCS TIAPOII3 3 YTBOPEHHSIM MPOMIKHUX MPOIYKTIB
po3mnaay — NEeKCTPHUHIB Ta KIHIEBHX — JUCaXapuay MajbTO3M 1 MOHOCAXapumy
rroko3u. [IpoaykTu TiAposi3y HE Jal0Th 1IHTEHCUBHOTO CHHBOTO 3a0apBJICHHS
IpU B3aEMOJIIT 3 HOIOM.

Xix podoTu

1.V i’ sa1h IpOoHYyMEpOBaHUX MPOOIPOK HATUTH MO 3 MJI TUCTUIILOBAHOI BOJIH.
2. Y Bci mpoOipku qoaatu mo 1 kparut po3uuHy Moy .

3. Y okpemy mpobipky (Ne6) momatu 3 ma 1% po3unHy Kpoxmaito 1a 1 mi
10% H,SO,.

4. Bwmict npoOipku Ne6 mepemimiaTéd Ta MOMICTUTHU 1i HA KUIUISYY BOJSIHY
OaHro.

5. Uepes kokHi 3 xB iHKyOallii Ha BOJsSHIN OaHl 3IIMCHIOBATH BIIOIp
YaCTUHU CYMIIIl 1 y KUIBKOCTI 2 Kpamli TEPeHOCHTH y MPOHYMEpOBaHI
poOIpKH, K1 MICTSITh PO3YHUH HOY, 32 HACTYITHOIO CXEMOIO:

0 xB iHKyOaIrii — BHECEHHS 2 Kpamenb cyMimri y mpo0ipky Nel
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3 xB 1HKYyOaIIii — BHECEHHS 2 Kparmeyib cyMimli y Ipo0ipky Ne2
5 XB 1HKYOaIIl1 — BHECEHHS 2 Kpareib cyMit y mpooipky Ne3
7 xB 1HKYOaIIl1 — BHECEHHS 2 Kparieiib cyMili y npooipky Nod
10 xB 1HKYyOaIli — BHECEHHS 2 Kparneib cyMmil y mpoOipky Neb
6. Pesynbrat ciocTepeeHb 3aHECTH B TAOIHITIO.

Neo

11[-)06 Yac kuninHsA Kouip 3 po3uunom I, IpoaykT rigpoizy

JlaGopaTopna po6ora Ne 5
KinbkicHe BU3HAYeHHA (PPYKTO3U Ha OCHOBI peakuil CesriBaHOBa

[Ipunuun peakuii CeniBaHOBa Ha KETO3y MOJIATAE y 3JaTHOCTI KETO3 SIK Y
BUIBHOMY CTaHi, TaK 1 MpHU BIJIICIUICHH] B1J CKJIQJHUX BYIJICBOJIB BCTyNaTU B
PEaKIio 3 COJITHOK KHCJIOTON, BHACIIIOK YOTO BOHHM B MPUCYTHOCTI PE30PIIUHY
P HarpiBaHH1 JAIOTh MPOIYKTH KOHJEHCAIll, sIKI MalOTh YepBOHE 3a0apBiIeHHS. Y
BUMAJIKY PPYKTO3MU pEaKIlisi MPOXOIUTh 3 YTBOPEHHIM OKCUMeTHIPypdypoiry (auB.
PIBHSIHHS).

HOH)C CH,0H

0
o HOHZC\OgC?\H
+HCI \ /
H HO
H OH N\

Oxcumetundypdypon

OH H 3 HpO
DpykTosa

HO

Pesopiun Pezoprusa

CH;O0H
OxcumeTungypdypon

16004
)
F

=

(o]
—

CHpOH
3abapBaeHnii MPOAYKT
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PeakTuBu:
PeaktuB CeniBanoBa: 0,05% pozuun pe3opuuny B 10 % xnopumHiii KHCIOTI;
cTaHJapTHUM po3urH GpykTo3u (0,5 Mr/mit), AOCIIKYBaH1 PO3YNHUA PPYKTO3H.

Xix podoTun
Jlnst moOynoBu KamiOpyBasibHOTO Tpadika B 6 mpoOipoK HAIMTH HEOOX1IHI
peareHTH 3riHO TaOJIUIIi:

No Kimpkicte | OG'eM ctangapTHoro | OG'em Bomu, | O0'eM  peakTUBy
(PYKTO3H B | pO3UMHY (PPYKTO3HU, MJI| MII CeniBaHoBa, MII
po0i, MT

1 0 0 1 3

2 0,1 0,2 0,8 3

3 0,2 0,4 0,6 3

4 0,3 0,6 0,4 3

5 0,4 0,8 0,2 3

6 0,5 1,0 0 3

HocnimxyBani mpobu, saxi Mictats 0,1-0,5 Mr ¢dpykTo3u, 00poOdUTH Tak caMo, SIK
1 cra"mapTHi. BwicT mnpoOipok mepeMimiaTd 1 MOMICTHTH y BOJASHY OaHIO 3
temmneparyporo 80° C. Uepe3 8 xB mpoOu 0XOJOAUTH 1 BU3HAUYUTH IHTCHCHUBHICTD
YEepBOHOTO 3a0apBJICHHS Ha (POTOETEKTPOKOIOPUMETPI MpH TOBKKHI XBII 490 HM.
Jlan1 mojatu rpadiyHo, BIKIIAIat04YH 110 OC1 a0CIKC KUIbKICTh (DPYKTO3U B MpoO1, a
Ha OCl OpAMHAT — BIANOBIJHY BEJIWYMHY ONTHUYHOI T'YCTUHHU. 3a KaJdlOpyBaJlbHUM
rpadikoM po3paxyBaTu BMICT GPYKTO3U y AOCTIIHUX 3pa3Kax.

JIOLAA

JlabopaTopna pobora Ne 6
BuB4eHHS1 BJIaCTHBOCTEH HENTPAJIbHUX KUPIB

Jliniau — 11e )kuponoAiOHI COMYKH PI3HOMAHITHOI CTPYKTYPH, HEPO3UUHHI Y
BOAl, ajJ€ pO3UYMHHI Yy HEMOJSPHUX OpraHIYHUX po3uMHHHKAX. Jlimigu
MOAUISIFOTECA Ha HEUTpasiabHI KUPU ab0 TPHAIMITIINEPUAN, BOCKH, CTEPOiH,
dochommian Tta raikomimiau. HelTpanbHi KUPU € ONHIEID 3 OCHOBHUX TPYI
JIMIAIB 1 32 CTPYKTYPOIO I1e CKJIaaHl edipw KUPHUX KUCIOT Ta TPUATOMHOTO
COUPTY TUiLEepody. BoHM MICTATBCS y LMUTOIIA3MI KIITUH ab0 BIJIKJIAIal0ThCS Y
BUIISIAL 3amacHoro xupy. Ilpu riiposnisi kupy po3LIEIUIIOITHCA HA TIILEPHUH 1
KUPHI KUCJIOTU. 3a MEBHUX YMOB KHUPH T1APOTreHI3YIOThCs (IPUEAHYIOTH 10 cede
['iaporeH), OMUITIOIOTHCS, EMYJIBIYIOThCS, OKUCIIIOIOTHCS TOIILIO.

24



PeakTuem

96 % ertanon 10 % po3uun sieyHOro OLTKA
AnertoH 20 % po3umun Na,COs
Xmopodopm KoHueHTpOoBaHUM KOBTOK
Pocnunna onis CnupTOBUI PO3YMH KOBTKA
MunbHu# po34nH H,SO, xoHleHTpOBaHa
’Kopu 10 % NaOH

1) Posuunnicms sicupis

JlaHa BJIaCTUBICTh 3YMOBJICHA 3/IaTHICTIO HEUTPAIbHUX YKUPIB POZUHHSATUCH
y HEMOJISIPHUX OPTraHIYHUX PO3UYUMHHHUKAX.

Xija podoTun

1. YV yotupu npoHymepoBaHi npooipku pojatu mno 0,2 Myt pocaIMHHOI OTii.

2. Y npoOipku A0AaTH O 1 M1 HACTYITHUX PO3UUHHUKIB:

[Ipobipka Nel — Boau;

[Tpo6ipka Ne2 — eranomny;

[Tpo6ipka Ne3 — areTony;

[Tpo6ipka Ned4 — xmopodopmy.

3. PetenbHO cTpycHUTH BMICT TPOOIPOK.

4. 3anucaru B J1aOOpAaTOPHUNA 30LIUT BUCHOBKH (y BUIJISAI TaOIMIll) 11010
PO3YMHHOCTI JKUPIB.

Bonaa Coupt AueroH Xnopogopm

2) Ymeopenns emyavcii

BrnactuBicTe 3yMOBIIEHa 37aTHICTIO €MYJbraTopiB pIi3KO 3HIKYBaTH
MOBEPXHEBUI HATAT HA MeXI1 (a3 «BOJa/Ois».

Xix podoorn

1. ¥V n’sa1h nponyMepoBaHux mpoOipok goaatu no 0,2 M pocaIMHHOT OJIi.

2. Y npoOipku A0aaTh Mo 1 M1 HACTYITHUX PO3UYUHHUKIB:

[IpoGipka Ne 1 — Boau;

[IpoGipka Ne 2 — MHJIBHOTO PO3UYHUHY;

[Tpobipka Ne 3 — po3uuny OinKa;

[Tpobipka Ne 4 — 20 % poszunnHy Na,COjs;

ITpoGipka Ne 5 — 10 % poszunay NaOH.

3. PerenpHO mepemimaTy BMICT IIPOOIPOK.

4, 3anucatd B TaOJMII0 BUCHOBKHU IIOJIO 3/IaTHOCT1 JOCHIIHKYBAaHUX PIAUH

EMYJIbIyBaTH KUPH.

Bopaa Muio Binok Na,COs NaOH
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Jlaboparopna pobota Ne 7
JocuizkeHHs CKJIaay JinmiaiB

1) Busignenns ieyumuny 8 3#co8mky Kypsauo20 siysl

Jlemutunu (pochaTuaUIXoniHu) — CKIaAHI epipu aMiHOCHUPTY XOJIHY 1
quanuiIrmuepuaGocopHoi KUCIOTH — € OJHUMHU 3 HAWOLIbII MOIIMPEHUX
npeAcTaBHUKIB Gocdodiniai. [Ipy po3iienyieHH1 JIEHUTHUHIB YTBOPIOIOTHCS BUILI
KUPHI KUCIOTH (MMaJbMITHHOBA, CTEapWHOBa, OJIETHOBA 1 apaxiJOHOBA),
rmnepodocharuaHa kuciaoTa 1 xomiH. JlemuTuH Oepe ydacTb B yTBOPEHHI
MeMOpaH KJIITHH, 1 X 0COO0JIMBO 0arato B HEPBOBUX BOJOKHAX Ta T'OJIOBHOMY
MO3Ky. 3HayHa KUIbKICTh JICLUTHUHY 3HailiecHa B MO3KY, HEpBax, S€YHOMY
KOBTKY, pUOHIH 1Kpl. JIeMUTUHU HE PO3UMHSIOTHCS y BOJ1 Ta allETOHI, ane Ao0pe
PO3UYMHSIOTHCS B €THIIOBOMY cnupTi, edipi 1 xjaopodopmi. ToMy BOHM MOXKYTbH
OyTH BHJLJIEHI 3 PO3UMHY J0JIaBaHHSIM aleTOHY a00 BOJM.

Xija podoTu

1. 'V aBi npoOipku nogaTu:

2. TIpo6Gipka Ne 1 — 10 kpamenb aneroHy Ta 1-2 kparii KOHIIEHTPOBAHOTO
’)KOBTKa. Bunamae O011umii ocan.

3. IIpo6ipka Ne2 — 20 kpamnenb COMPTOBOIO PO3UYMHY KOBTKA Ta JEKUIbKa
Kparneyib JTUCTHUIBOBAHOT BOJM JI0 YTBOPEHHS €MYJIbCIi.

4. Pe3ynpTaTu COCTEPEKEHb T4 BUCHOBKH 3aHECTH B TaOJIHIIIO.

AlleTOH Boaa

2) Axicua peaxuyis Ha xonecmepun (peakyisi Carbko8cbko20)

XosecTepyuH HaJeXKUTh 10 CTEPOiJiB Ta MICTUTHCA B KIITUHHUX MeMOpaHax
BCiX TBapuH. Ilig JAi€l0 KOHILIEHTPOBAaHOI CIp4YaHOi KHUCJIOTH BiOyBa€eThCs
NEPETBOPEHHS XOJECTEPUHY 3 BTOPUHHOTO CIUPTY B HEHACUUYEHUMN BYTJIEBO/ICHbD,
AKUM fae cnenudiuHi KOJIbOPOBI PEaKIIii.

CH,
CH—CH; CH;-CH—CH

CH, \ ?
3 CH,

HO
xosnecmepun

Xix poooru

1. B cyxy npo6ipky mogaté 1 Ml CHUPTOBOTO PO3UHMHY KOBTKA.
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2. O6epexHo 1Mo cTiHKax mpoOipku gomaTtu 0,5 mi koHeHTpoBaHOi HySO,.
Ha Mexi po3noainy piauH 3’SBISE€TbCS 4YEpBOHE Kuiblle. Pe3ynbraTu
CTIOCTEPEIKEHb 3aHECTH JI0 TAOOPATOPHOTO 30IIHUTA.

BITAMIHHA

JlabopaTopna pobota Ne8
SAxicHi peakuii Ha BiTAMIHK

BitaMiHM — HHM3BKOMOJEKYJSIpHI OpraHidyHI pPEYOBUHHU, IO MAalOTh
PI3HOMAHITHY XiMIYHY mpupoay. Po3pi3ustoTe BojgoposuuHHi (Bitaminu C, P,
rpyrmu B, PP) Ta xxupopozuunsi Bitaminu (A, M1, E, K, F). Bitamiau BigHOCSATBCS
10 HE3aMIHHHMX (DaKTOpIB XapuyyBaHHSA. bBUIbLIICTh BITaMIHIB MICTUTHCS B
JOCTaTHIX KUIBKOCTSIX Yy 3BHUYAMHHUX MPOAYKTaX XapuyBaHHS TBApUHHOTO 1
POCJIMHHOTO TIOXOJ/KEHHS — OBOYaX, (PYKTax, COHSIIHUKOBINA oJiii, M'ACl,
NEeYiHIl, SUIAX, pI3HUX Kpynax Ta iH. [ BHUSBIEHHS BITaMiHIB Y Xap4yOBHUX
IPOJyKTax 1 610J0TTUHUX 00'€KTaX BUKOPUCTOBYIOTHCA SAKICHI PEAKIIii.

PeakTuBu
5 % po3uuH TiaMiHy 5% po3unn K3[Fe(CN)¢]
0,025% po3unn pudbodIaBiHy 10 % po3uun HCI
5 % po34uH MIPUTOKCUHY 10% po3zunn NaOH
10% po3uuny CH3COOH Zn MeTaniyHun
CnuproBuii po3uuH Bitaminy E 5 % po3uun FeCls;
5% po3unn (CH;COO0),Cu 1 % pozunn FeCls
Konnentpoana HNO;

1) Busisnenns eimaminy By

Bitamin B; (TiamiH) BiJirpae BaxJiuBy pOJib B OpraHi3Mi, peryyrodn 0OMiH
OUIKIB, KMPIB 1 BYIJEBOAIB. Y MPUPOJI BIH 3YCTPIYAEThCS y BUIBHOMY Ta
3B’s13aHOMY cTaHax. [IpOoJyKTH POCIMHHOTO MOXOKEHHS (IPIKIKI, 3JIaKH)
Oarariii Ha el BiTaMiH, HIX TPOAYKTH TBAPUHHOTO MOXOMKeHHsS. [IpuHimm
peakxiii, sika JIeKUTh B OCHOBI HABEICHOIO METOJY BHU3HAUEHHS, MOJSATrae y
3MATHOCTI TiaMiHy B JIy)kHOMY cepemoBuili 3a HasBHOCTI K3[Fe(CN)g]
MEePETBOPIOBATUCH Yy TIOXpPOM — TITMEHT JKOBTOrO KoOibopy. OcTaHHIN
dayopeciiitoe B 1300y THIOBOMY CIUPTI.

N Cl CH,
H}c_{:'" r}} EI:I\: . (-H::, 1\3].:‘?[:{ :\]-15 xﬂ:x\: \,.:\
N= - I{’; N | > CH,CH,OH
\ A\ NaOH A — - -
N N7 Ten,cH0H HCO NN OB
Tiamin Tioxpowm
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Xig podotu

1. ¥V mpoOipky HanuTu 0,2 M1 5%-ro po3urHy TiaMiHy.
2. Honatu 1 ma 10%-ro pozunny NaOH.

3. Honatu 0,2 mu 5%-ro pozunny Ks[Fe(CN)s].

4

3)

. [Ipobipky HarpiTu. CriocTepiraeThCs MosiBa dKOBTOTO 3a0apBICHHS.
. Pe3ynbpraru cocrepexeHpb 3aHECTH 10 TaOJIULII.

2) Bionoesnenns simaviny B,

Pubodmnasin, adbo BiTamin B,, MICTUTBCS B ApikKKaX, MIIICHUII, KApTOILI Ta
IHIIUX POCIMHHMX IpoaykTax. Hecrada 1poro BiTaMiHy B OpraHi3Mi JIOJUHM 1
TBapUH MPU3BOAUTH 1O 3HIDKCHHS Baru, MOPYIICHHS AamneTUTy, 3amajeHHs
CIM30BOi OOOJIOHKM Ta 1HIIMX MATOJOTIYHUX 3MIH. Y YHCTOMY BHUIJISAI — II€
pedyoBMHA >KOBTOro Koyibopy. Ilpm BigHOBIEHHI puOO(]IIaBiHY 3MIHIOETHCS
3a0apBiieHHS: BIiJ >KOBTOro (puboduapiH) 10 dYepBOHOTO (poaodiaBiH)
3peiitoro, 0Oe3dapBHOro (jeiikoduanin). SKicHE BHU3HA4YEHHS pPUOOQIIaBIHY
MOJIATa€ B TOMY, IO BOJIEHb, SKHUH yTBOPIOETHCS MPH J0JIaBaHHI METaIiqHOTO
IIMHKY JI0 KOHIICHTPOBAHOI COJITHOI KHCJIOTH, BIJHOBIIOE pubodIaBiH 10
4epBOHOTO poaodaBiHy, a MOTIM y Oe30apBHUU neilikodnaBiH. [Ipu nbpomy
KOBTHUH KOJIP PO3UHHY MEPEXOAUTH B POXKEBUI, a MOTIM 3HEOAPBIIIOETHCSI.

{|:.‘H~{C.‘HDH)3CH,DH CH,(CHOH),CH,OH
2 2 i 2
HC.  _-~___N HC. _~__N N 0
If NN \{/ Zn, 2HCI ~NF “i"’ ““T hd
—-’A"'\-. \H - \\'\. 0 -\'H
HC Y /ﬁ -ZnCl, O Y N
pubodmasia 0.
nelikodagin

Xix podoTu

1. V¥V npo6ipky noaatu 1 mu 0,025% po3uuny pubodiaBiny.

2. oxatu 0,5 mu 10% pozuuny HCI.

3. Y npobipky nogatu 1 3epusTKo ZN.

4. BoxeHb, KM BUAUIIETHCS, pearye 3 puOo(pIaBiHOM, 1 PO3YUH 3MIHIOE
3a0apBIEHHS 3 )KOBTOT'O HAa YEPBOHUH Ta POKEBUH.

5. PesynbTaTtil ciocTepexeHb 3aHECTH A0 TAOIHIII.

3) Busisnenns eimaminy PP

COOH CONH Bitamin PP (HikoTMHOBa KHCIOTA,
2 . . . .

X HIKOTHHaMiJ, BiTamiH Bj3) cHHTe3yeTbCs

ﬂ _ B OpraHi3mi JIIOJAWMHH 3 aMIHOKHCJIOTH

N~ N/ tpunrodany. HikotuHaMig HEoOX1THMIT

i1 3a0e3ledeHHsT OKHCHO-BIIHOBHUX
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MPOIECIB B OpraHi3mi, CUHTE3Y CTEPOIiB, KUPHUX KHUCIOT Ta 3HEIIKOJKEHHI
KceHoO10THKIB. HikOTMHOBAa KHCIIOTA AaKTUBYE CHUHTE3 IIPOCTarJlaH/IMHIB,
MOKPAIIYIOUH MIKPOIUPKYJISIIIIO CYJIUH.

HikoTrnHOBa KHCIIOTa MpY HarpiBaHH1 3 po3unHoM aretaty mifl (1) yrBoproe
CHHIM 0caJl HIKOTUHATY Mifl.

Xia podotu

1. V npoOipky 3 5 Mr HIKOTMHOBOiI KucioTu noxatu 1 mu 10% po3uuny
CH3;COOH.

2. CyMminl nepeMiliaTi Ta HarpiTé A0 KUIIHHS Ha BOJSHINA OaHi.

3. Honatu 1 ma 5% pozuuny (CH3COO),Cu.

4. Pe3ynbTaT CIOCTEPEKEHD 3aHECTH JI0 TAOIHII].

M Busenenns simaminy E

Bitamin E (Tokodeporn) BBaxaeTbCsd OJHUM 3 HAWOUIbII AKTUBHHX
KUPO3UMHHUX aHTUOKCUJAHTIB. HaliBaxknusi jxepena Bitaminy E — pocinuaHi
oJiii (COHSIILIHMKOBA, OaBOBHSHA, CO€BA, KyKypyI3sHa TOIIO), a TAKOX cajar,
KalmycTa Ta HACIHHS 3J1aKiB. 3 MPOJYKTIB TBAPUHHOTO IMOXOJ/KEHHS BiTaMiH E
MICTUTBCS B M’5IC1, BEPIIIKOBOMY Maciii, S€EYHOMY JKOBTKY.

B3aemoniss o-Tokodepony 3 KOHIEHTPOBAHOK Aa30THOK  KHUCJIOTOIO
OPU3BOIUTh A0 3a0apBiEHHS peakuiiHoi cymimi B 4YepBoHMM koiip. Lle
3yMOBJIEHE THM, W0 HPOAYKT OKHUCIECHHS O-TOKO(Epolly Mae XIHOIIHY
CTPYKTYDY.

CHj
HO
CHj3 CHj CH3
H;3C (CH3)3—CH—(CH3)3—CH—(CHj)3— CH—CHj3
CHj3
CHj
«-ToKo(epo

Xig podoTu

1. ¥V npoOipky nonatu 0,1 M1 cniupTOBOrO pO3unHY BiTaminy E.

2. Jlonatu 1 mn konnenTpoBanoi HNOs.

3. IIpobipky iHTeHCUBHO cTpycuTH. CIIOCTEPIraloTh MOSIBY Y€PBOHOTO
3a0apBJICHHS.

4. Pe3ynbTaTH CIIOCTEPEKEHb 3aHECTHU J0 TAOHII.

JociiKyBaHu i CnocrepexeHHs Yum 3ymoBJIeHA
BiTaMiH peakuist
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POEPMEHTH

JlabopaTopHa podora Ne9
BruiuB pi3HMX YMHHHUKIB HA AKTUBHICTH 0-aMiJIa3U CJIMHU

Ha akrtuBHICTP (EpMEHTIB BIUIMBAIOTh KOHIIEHTpAlll CyOCTparis,
Temriepatypa, pH cepenoBuiia, HU3bKOMOJICKYJIAPHI CIIOIYKH TOIIO. 3POCTAHHS
IIBUJIKOCTI (DEpMEHTATUBHOT Peakilii 31 30LIbIICHHSIM TEeMIEpaTypu 3yMOBJICHE
MIBUIICHHAM IIBUAKOCTI Au(dy3ii MoJiekys. Take 30UIbIICHHS BiOYBA€THCS 10
neBHOI Temreparypu (“‘TeMIeparypHOro OnTuMymy’ (GEpMEHTY), BHUILE SKOTO
IIBUJIKICTh PeakIlli 3HUXKYEThCS BHACTIOK TEPMIYHOI JIeHaryparii ¢epMeHTy.
Binbmricte (epMeHTIB MPOSBIISE MaKCHMaJIbHY aKTHUBHICTh IPHU TeMIIepaTypax
20-40°C.

3nHaduenHs pH, mpu sSKOMy aKTHUBHICTH (DEPMEHTY € MaKCHUMabHOIO,
Ha3uBarTh pH-ontumymom. IcHyBanHs pH-onThumymy 3yMOBJI€HE TUM, LIO B
IIbOMY Jllalla30H1 CTYIIHb 10HI3alli aMIHOKMCIOTHHX 3aJIMIIKIB aKTHBHHUX
IEHTPIB, AKl OepyTh ydacTb Yy MpOIECl KaTamidy, € HaWCIPUSTIUBIIION IJIs
KaTamsy.

depMeHT a-amiia3a CIMHM KaTalli3ye riipoii3 o-1-4-riiko3uIHOro 3B’ A3KY
KpOXMaJo 1 riaikoreHy. ['ipoiii3 KpoxMmaito mij BIJIMBOM amijia3u MPOXOJIUTh
cTajli yTBOpeHHs JeKCTpuHiB. HeposiiermieHuit kpoxmanab 3 HOAOM Jla€ CHUHE
3a0apBneHHs. JIeKCTpUHU B 3aJ€XKHOCTI Bl PO3MIpy HalOTh 3 HOJOM pi3HE
3a0apBieHHsa — (10JEeTOBE, YEPBOHO-Oype, xoBTe. JKOBTHUIl KOIIP CBIIYUTH MPO
MOBHUU T1ApOi3 KpoxMamto. Ha akTuBHICTh hepMEHTY BIUIMBAIOTh KOHIIEHTpAITii
cyOctpariB, TeMmrneparypa, pH cepenoBuiia, HU3bKOMOJIEKYISIPHI CIIOTYKH TOIIIO.

PeakTuBH

0,1% 1 0,5% pozuunu kpoxmamo, 0,1% po3uun Hony B 0,2% po3uuHi Hoguny
Kanito, Habip 50 MM kamiit-gpochatnux OydepiB 3 pi3HUM 3HayeHHsM pH (B
mianmazoni  6,0-8,0), cimHa (abo KpuUCTamiyHUW TIpemapar amijia3u CIUHH),
IUCTUJILOBaHA BOJA.

Xix poooru

1) Bnius memnepamypu na akmusHicms amMila3u CIUHU

Bzstu 5 unctux npoGipok. B mepiny gogati 2 Ml AUCTHIIBOBAHOT BOJIH, B
apyry — 1,9 mu, Tpertto, derBepty 1 m’sity — no 1 mui. B okpemiil mpo0Oipiri
PO3BECTU CIMHY JAUCTUILOBAHOIO BOJOK y CHIBBIAHOIIEHHI 1:9 (Hampukian, 1
MJI CIIMHM B 9 MJI AUCTUIILOBAHOT BOM). JIJIT OIIHKYM 3aJI€KHOCTI aKTUBHOCTI BiJI
KUTBKOCT1 (hepMEHTY Y TIepITy MpoOipKy aMiiaza He JOJA€ThCA, B IPYTy MPOOipKy
nonatu 0,1 MI po3BelEHOI CIMHU, a B TpeTiO — | M. Y TpeTio 1 4eTBepTy
npoOIpKH BHECTH TaKOXK 1Mo 1 mut po3BeaeHoi ciunau. [1oTiM y BCi 1’ STk IpoOipoK
moaatu no 2 mu 0,1% po3umHy Kpoxmaito, go0pe 300BTaTH Ta IMOCTaBUTH
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1HKyOyBaTH Tpu pi3Hid Temmepatypi Ha 30 xB: B TepMmoctar npu 37°C (mepiy,
IPYTy 1 TPETIO MPOOIpKH), TIPH KIMHATHIN TemIieparypi (4eTBepTy NpoOipKy) 1 B
xoJioauiabHUK Tipu 4°C (11’ aty npo6ipky). Ilicns iHkyOariii B mpoOipKu 101aTH 1O
onniit kpamt 0,1% po3uuny hoxy 1 nepemimaru. IBuakicTs peakiiii OLIHUTH
Bi3yaJlbHO 3a 3a0apBiICHHSAM piauHU. Ha OCHOBI TOPIBHSHHSA I1HTEHCHBHOCTI
3a0apBJICHHS Yy MEPUIUX TPHOX MPOOIpKaX, 3pOOUTU BUCHOBOK MPO 3aJECKHICTD
AKTUBHOCTI aMiJla3W BIJl KUIBKOCTI mpemnapaTry. Takoxk 3poOMTH BHCHOBOK IIPO
TEMIIEpaTypHUM ONTUMYM amija3y, MOPIBHSABIIM IHTEHCUBHICTh 3a0apBJIEHHA Y
TPETIH, YeTBEPTIiH Ta I’ AT MpoOipKax.

2) Bnaue pH na akmusnicmos amiiasu ciuHu

B 5 ynctux npo6ipok HAIKUTH 10 2 MII Kajii-gochaTtHoro 0ydepy 3 pi3sHUM
3HaueHHsM pH. Ilotim B koxkHY npoOipky nogatu mo 1 mun 0,5% po3uuny
KpoxMalito Ta mo 1 mia ciuHu (momepeaHbo po3peaeHoi B 10 pa3z). Bwmicr
npoOipok mepemimarv 1 nomictutu B Tepmoctar Ha 10 xB mpu 37°C. Ilicns
iHKyOauii B yci npoOipku poaatu no oxaHiil kpari 0,1% po3uuny ony 1 2 mi
TUCTUIIHLOBAHOT BOIM, mepeMimaru. Crnoctepiratu 3abapBiaeHHs 1 BiaMiTUTH pH
(onrtumyMm pH), ipu sikoMy aminaza gi€e HalOUTbI akTUBHO. [Ipu onTUManbsHOMY
3HaueHH1 pH po3lierieHHss KpoXMamo BiIOYBAETHCS MOBHICTIO (3a0apBiICHHS 3
1#oa0M BiICYTHE). 3 BIJIaJICHHSIM BijJl ONTUMaJIBHOTO 3HaueHHS pH B kuciuii abo
JYy>)KHUU O1K PO3MICIJICHHS KPOXMAaIO BiAOYJEThCS TIIBKM YaCTKOBO JIO CTaJii
JEKCTPUHIB (4epBOHO-0ype abo ¢ioseToBe 3a0apBieHHs) a00 KpoXMaylb B3araii
po3uieruitoBatucss He Oyzae (cuHe 3abapsiieHHs). PesynbTaté odopmutu y
BUIIsA1 Ta0nuil. 3poOUTH BUCHOBOK Npo pH ontumym aminasmu.

pH AKTHUBHICTb 3abapBneHHs
amuIasu

6,0
6,8
7,2
7,6
8,0

JlaGopaTopna po6ora Ne 10
Bu3zHayeHHsI aAKTUBHOCTI KATaJ1a3M TUTPUMETPUYHUM METOI0M
(meTon A.H.baxa ta A.I.Onapina)

Karanaza (H,O,:H,O.-oxcumopenykraza, K® 1.11.1.6) — € terpamepHum

reMBMicHUM (pepmeHToM, sikuil aucmytye H,O, 10 MOJNEKYyJISpHOTO KHUCHIO Ta
BOJM 32 HACTYITHOKO CXEMOIO:
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[Ipu upomy onna monekyna H,0O, Bucrymae J0HOPOM €JIEKTPOHIB 1
IIPOTOHIB, TOA1 SIK 1HIIIA — AKIIETITOPOM.

lpunyun memooy.

AKTHUBHICTh KaTaja3u TUTPUMETPUYHUM METOJIOM BH3HAYalOTh 3a
KUTBKICTIO TEPOKCUIY BOJHIO, IO PO3KIANaeTbest mia i€l depmenty. B
peaxiiiiHy CyMIIll BHOCSATh HAJUIMIIOK MEPOKCHAY BOAHIO. B KOHTpOJIBbHIN npoOi
KaTaja3dy 1HAKTUBYIOTh CIPpYaHOIO KHUCJIOTOI, B JOCHIJHIN mpoOl YacTHUHA
BHECCHOTO TIEPOKCHUIY BOJHIO PO3KIIAIAE€ThCS Mid €0 (PepMEHTy, a YaCTHUHY
NEPOKCUIY BOJIHIO, SKa HE pO3Kjanacs BHU3HAYAIOTh METOJOM THUTPYBaHHS
IIEpMaHTaHATOM KaJlif0 B KUCJIOMY CEPEIOBHIII.

[Ipu 11boMy BiOYBa€ThCS HACTYITHA PEAKITIA:

5H,0; + 2KMnO, + 3H,SO, - 2MnSO, + K,SO, + 50, + 8H,0

KinbkicTh TepoKCHUIy BOJHIO, sIKa po3Kianach Mif nAi€r0 ¢GepMeHTy, B
BIJIMOBITHOCTI IO HaBEJIGHOI peakilii, 3HaXOIATh 3a PI3HUIICIO MK JOCITITHUM 1
KOHTPOJIbHAM THUTPYBaHHSIM.

PeakTuBH
0,11 pozuun KMnQOy,, 10% po3uun H,SO,, 0,11 po3unn H,O,, kapboHaT

KaJIBIIO.

Xix poooru

2 I POCIMHHOrO MaTepially PO3THUPAIOTh 3 KBAPLOBUM MICKOM. Ko
peaxilisi PpOCIMHHOrO MaTepially Kucjaa, TO B CTYNKY J0Jal0Th HEBEIUKY
KUIBKICTh KapOOHaTy Kauibllito. B mporeci po3TupaHHs B CTYNKY HEBEIMKHUMHU
nopiisiMa  foaaroTh 20 MII BOAW. YTBOpPEHY Macy KiJIbKICHO TMEpPEeHOCATH B
neHTpudyxHy npooipky i neHTpudyrytors 10-15 xB. mpu 3-5 trc. 06/xB.

JI71st BU3HAYEHHST aKTUBHOCTI (hepMEHTY 3 IIEHTPHU(YKHOI TPOOIpKH OepyTh
1Bl TpoOu 1Mo 5 M (HEPMEHTHOI BUTSKKU 1 TMEPEHOCHAThH iX B KOHIYHI KOJIOW Ha
100 mn. B oxgHy 3 koa0, 1mo € KoHTpojeM, aomarTh 1,25 ma 10% cipuaHoi
KUCJIOTU JJIsl iHakTuBallii ¢pepmenty. [licis nboro B oOMIB1 KOJIOU 10J1al0Th 110 5
Ma 0,1H po3unHy mHepoKcHuay BOAHIO. Peakiiito poskiaay NEPOKCHIY BOIHIO
npoBoATh npu 20°C Ha mpotssi 15 xB. Ilicnga nogaBaHHS KOKHOTO PEAKTHUBY
BMICT KOJIO n100pe mepemimtyioTh. Yepes 15 xB. ¢epmeHT B mociigHii KoyOi
1HaKTUBYIOTh JIoAaBaHHAM B kos0y 1,25 mi 10% cipuaHoi KucinoTwu.

[ToTiM HaIHIIIOK MEPOKCUIY BOJHIO B KOXKHIN K001 BIATUTPOBYIOTH 0.1H
PO3YMHOM MEpMaHraHaTy Kajilo O YTBOPEHHsSI CTIMKOTO pOXEBOro 3a0apBiIeHHS,
SIK€ HE 3MIHIOETHCS IPOTITOM 1 XB.
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Po3paxyHku pe3yJbTaTiB. AKTUBHICTh KaTajla3d BUPAXKAOTh B MIKPOMOJISIX
NEPOKCHUIY BOJHIO, IKUU pO3KJaBcs Ml Al€l0 (pepMeHTy 3a 1XB. B mepepaxyHKy
Ha lr pocnuHHOrO Marepiany. Po3paxyHku mpoBoAsSTh 32 popMyIIor0:

x=(aT - bT)*50*20

H*5*15
ae
X- aKTHUBHICTh KaTaJla3u,
a — KinpkicTh 0.1H po3uMHY MepMaHTaHaATy Kalliio, sKa MIUIa Ha TUTPYBaHHS
KOHTPOJIBHOI ITPOOH, MJI,
b - kinpkicts 0.1H po3uMHY IEepMaHraHaTy Kajilo, sfKa IIILIa HAa TUTPYBAaHHS
JOCITITHOT TIPOOH, M,
T — nmonpaska no turpy 0,15 KMnO4
50 — koediuieHT nepepaxyHky Ha Mikpomodi H,O,,
20 — 3aranbHUM 00’ €M €KCTPaKTy, MJI,
5 — 00’eM (epMEHTHOTO PO3YUHY, B3STOTO JJIsl aHAJI3Y, MII,
15 — yac ¢hepMeHTAaTUBHOI peakIlii, XB.,
H- HaBa)XKa MaTepiaiy, B3ATOTrO JIJIsl aHATI3Y, T.

JlaGopaTopHa po6ora Ne 11
Bu3zHaveHHsI aAKTUBHOCTI (pepMEHTIB CIIEKTPO(GOTOMETPUYHHUM METOI0M

|. IllpaBHuJIa KOPEKTHOI0 BU3HAYECHHS AKTHUBHOCTI (hepMEHTIB

1) Ilpasuno 1 (man. A): Jnsg po3paxyHKIB aKTHBHOCTI (pepMeHTy ciif
BUOWpATH J1ala30H JIHIHHOT 3MIHU KOHIIEHTpaIlii cyocTpaty — S (mpoaykty — P)
MPOTSITOM Yacy.

st uporo Tpeba Ha MOYATKy POOOTH PEECTPYBATH MIBHUIKICTH PEAKIIT
MPOTSTOM KIJIBKOX XBWJIHH, 100 BUOpaTH JIHIWHUN Aiama3oH 3MiHU ONTHYHOTO
MOTJIMHAHHS 3 YacoM. 3a3aBHuai, IMIBUJAKICTh PEakiii € MaKCHMaJbHOI Ha
[OYaTKy, a MOTIM IMOCTYHNOBO 3HMXXYETbCS, YUM MOPYUIYEThCA JIHIAHICTD
BKazaHoi 3aiexHocTi. Ilpore € peakmii (Hampukiam,  KaTajdi30BaHa
TIIyTaTIOHTIEPOKCUA3010), B SKUX IMIBHIAKICTh peakiiii 3pocrae 3 dacoMm. B 1ux
BUIAJIKaX PO3pPaxyHKH BEAYyTh B Alara30H1 HAWBUINOI MIBUIKOCTI PEAKIIIi.

t [6inox] [S]
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2) Ilpasuno 2 (man. b): Po3paxyHKH akKTHBHOCTI (P€PMEHTY CJIiI TPOBOIUTH
Ha OCHOBI BM3HauY€Hb, JUIA SKUX IIBUIKICTh peakilii (IpoHOpPMOBaHA Ha
BUKOPHUCTAHUM 00’ €M Mpenapary) He 3aJIeKUTh BiJl KITBKOCTI BHECEHOTO B CyMIIII
npenapary.

JIns iboro HEOOX1THO BHU3HAYUTH IIBUJKICTH PEaKIlii IS TPhOX-YOTUPHOX
00’eMiB npemnapary 1 no0yayBatu rpadik, Ha oci a0CIUC IKOTO BIAKIACTA 00’ e€MU
npenapary (ado BMICT OlIKa B HbOMY), a Ha OCl OpJMHAT — 3MIHY ONTHUYHOIO
MOTJIMHAHHS 32 XBWIWHY. JIJI1 MOJaabInX BUSHAYCHh BUOMPAETHCS TaKHK 00’ €M,
KWW MOTpaIuIse B JIHIMHUK Aiana3oH rpadika.

3) Ipasuno 3 (man. B): Po3paxyHKH aKTUBHOCTI (DEPMEHTY CIIiJ IPOBOIUTH
Ha OCHOBI BH3HAYCHb, B SKUX IMBUIKICTh PEaKIii Majlo 3aJICKHUTh BIJ
KOHIIEHTpaIlli cyOcTpaTiB. SIK mpaBua0, BUKOPHUCTOBYIOTH TaKl KOHIICHTpaIlli
cyOcTpaTiB, sKi 3a0e3neuytoTb 95% Bl MakCHUMalbHOI aKTHUBHOCTI, a
KOHIIEHTpaIlli cyOCTpaTiB B XOJ1 BU3HAUYEHHS 3HIKYIOTHCSI HE OUIbIIE, HIK Ha
10%. Yacto BUOUparTh KOHIEHTpalii cyoctpatiB y 10 pa3iB Ouibiil 3a
KOHCTaHTy Mixaemnica.

MantoHku, HaBeAeHl BUIE, UIIOCTPYIOTh TPU TpaBWjIa BU3HAYCHHS
aktTuBHOCTI  ¢epmenTiB. CipuM  KOJIBOPOM  TO3HAYEHI  JIISHKH,  SKi
BUKOPUCTOBYIOTHCS /111 KOPEKTHOTO BU3HAUCHHS AaKTUBHOCTI.

I1. IlpuroryBaHHsi CyniepHATAHTIB
1. 'omoreH13a1s

A. JlocnimkyBanuii marepiasl (MyXy, TKaHUHH pUO, MHILEH) TOMOT€HI3yBaTH y
criBBiiHOMIEeHH] 1:10 (Mr Myx a00 TKaHWHU : MKJI CEpEJIOBHIIA TOMOTEH13aIlii)
y CEpPelOBHUIIl TOMOTEHI3allli HACTYMHOro CKiaay (BKa3aHO KiHIIEBI
koHuenrpariii): 50 MM K®b (pH 7,0), 0,5 MM EJITA ta 1 MM OMCO.

b. 10 mi BupoIieHoi KyJabTypH APDLKIKIB OCaIUTH HMEHTpUPyryBaHHsIM (3 THC.
00./xB, 5 xB), mpomutu S5 mi cepemoBuiia romorenizaiii (50 MM KOb (pH
7,0), 0,5 MM EJITA ta 1 MM ®MC®) Ta pecycnenayBati B 0,8 M IbOTO XK
cepenoBuilla roMorexizauii. [lepeHectn oTpuMaHy CyCHEH31I0 APLKIKIB 13
HeHTpUYKHUX TPOOIPOK B MIIACTUKOBI MIKPOIIPOOIPKHU MICTKICTIO 2 MJI, B K1
nonepenHbo Hacumnatu no 0,4 mi ckIsHUX KyJiabok aiamerpom 500-600 Mkm
BupoOHuITBa «Sigma-Aldrich Coy». 3pyitHyBaTH KIITHHU IPDKIDKIB MUIIXOM
BiOparlii 31 CKJISHUMH KyJbKaMH Ha BOPTEKC-MIKCEpl MpOTAroM 15 xB y
HAaCTymHOMY pekuMi: 1 XB pyliHyBaHHsI 1 | XB 0XOJIO/KEHHS Ha JIbOTY (BCHOTO
7 UUKITIB PyWHYBaHHS).

2. I'omorenaru BiaueHtpudyrysaru, 13 000 06/xs, 15 xB, 4°C.
BiniOpatu cynepHaTaHTH Y YUCTI IJIACTUKOBI MikponpoOipku. [Ipodu
30epiratv Ha XOJIOIi.

I11. BusHAaYeHHS AKTHBHOCTI KaTaJa3su
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VY 1mi10/10BOi MYIIKM JUKUX THUIIB BUSIBJICHO JBa 130(DEpMEHTH, KaTana3zu —
omHa 3 HUX Koayerbes renom Cat (CG6871), a iHmma, sika CHHTE3YETHCS B
ciM’siHuKaX, koayerbes TeHoMm CG9314. O6uaBa 130(pepMeHTH JTOKaI3yIOThCS B
MEPOKCUCOMAX.

VY xmituHax S. cerevisiae MICTATbCA 1Bl popMu KaTanazu — Karanasa T, sika
JoKaJi30BaHa B mUT030j1 Ta koxyerhest reHom CTT1 (YGRO88w), 1 karanaza A,
sKa JIOKAJII3Y€EThCs B mepokcrucomax i koayerhes TeHoM CTAL (YDR256¢). Ipu
BUPOILYBaHHI S. cerevisiae Ha cepelOBUIl 3 TIIFOKO30I0 IXHI1 KJIITUHU MICTSTh
MOPIBHSIHO HEBEIUKY KUIBKICTh MEPOKCHCOM. UHMCIO MEPOKCHUCOM Yy IPIKIKIB
3pocTae MpU yTWIi3alli HE30pOMKYBaHUX JDKEpENT BYTJICHIO — €TaHOoJYy,
TJIIEPOITY, OLTOBOI KUCIOTH Ta, OCOOJIUBO, KUPHUX KHUCIIOT, TAKUX, SIK OJIETHOBA
YH JIIHOJICHOBA.

VY pub karana3za JIOKaji30BaHa MEPEBAKHO y MEPOKCHCOMAaX, TPOTE HEBEIUKA
KUIBKICTB 11 3HalJIeHa Y MITOXOHJPISX.

lpunyun memooy

Meton IPYHTY€EThCS Ha BHU3HAYEHHI [IBUIKOCTI peakirii
JTUCIIPOTIOPIIIFOBAHHS TIEPOKCUIY BOJHIO MiJ JI€I0 KaTala3u. 3MiHY ONTHYHOTO
MOTJIMHAHHSA PEECTPYIOTh Ha crekTpodoTromMeTpl mpu A0oBXKuHI XBwil 240 HM
(Y®-06mactp) y mpobi 06’emom 2 mi, sika MicTuTh 50 MM kamiii-hocharamii
oydpep (pH 7,0), 0,5 MM EJTA, 10 MM H,0, Ta cynepuarant. KoedimieHnt
MOJISIPDHOTO TIOTJIMHAHHS TEPOKCUIY BOJHIO MPH BKa3aHIA JOBXKHHI XBUJII
CTaHOBUTH 39,4 Mlem™,

PeakTuBu:

-400 MM KO®Bb, pH 7,0;

-50 MM EJITA;

-1M mepokcua BoIHIO (KOHIIEHTPAIIIIO IEPEBIPUTH CIIEKTPO(HOTOMETPUIHO).

Xinx poéotu
1. IIpuroryBaru cynepHaTaHTH SK OIMHMCAHO BHIIIC.
2. IlpurotyBatu CyMin Jjisi BU3HAYCHHS] aKTUBHOCT1 KaTajla3u:

KOMIOHEHT Buxigna . Kinuesa . Ha 1 st Ha 16 mu (8
KOHUECHTPANis | KOHIEHTPaLid npood)
K®b (pH 7,0) 400 MM 50 MM 125 Mk 2,00 mn
EIATA 50 MM 0,5 MM 10 Mk 0,16 M
H,O - - 865 MK 13,84 M
3. VY KroBeTy MOCIIOBHO JOAATH:

, . . . Puou Ta

Ne | O6 ’exm oocnioocenns Myxu Jpikmxi N

1 | Veymimis MKJI 085x2 980x2 985x2
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2 chnepHaTaHTy, MK.JI 10 20 10
3 V H202s MRKJI 20 20 20

OnTuyHe MOIVIMHAHHA peecTpyBaTu mnpotarom 70 ¢ 3 iHTepBajoM 5 C Ha
cnekTpo(OTOMETPI MPU JOBKUHI XBUI1 240 HM.
4.V cynepHaTaHTax BU3HAYUTHU KOHIIEHTpAIlito Ouika 3a MeTonoM bpeadopaa
5. Po3paxyBaru NUTOMY aKTHUBHICTh KaTajasu 3a (OpMyJIoLo:

AOD  xV_
= ~——x1000,
€40 X Vi, x [OL10K]

e:

A — akTuBHICTH (pepMeHTy, On/mr OLIKa;

AOD,, — 3M1Ha OIITUYHOT'O MOTJIMHAHHA 3a 1 XB;

Vpp — 00’ €M mpoOu, MiI; .
€240 — KoedimienT MosapHOI ekctuHIli 11 H,0,, 39,4 M cm ™,
Vyn — 00’€M CynepHATaHTy, MII;

[61710K] — KOHIIEHTpaIllisl OlIKa B CylepHATAaHT1 (MI/MJI).

3a OJHY OJMHUII0 AaKTUBHOCTI KaTajla3u NPUUMAIOTh TaKy KIJIbKICTb
dbepMeHTy, sKa MepeTBoproe 1 MKMOJIb MEPOKCUAY BOJHIO 3a | XBuiaMHY B 1 Mr
oOinka.

IV. BuznaueHHs1 BMiCTy 3arajbHOro oijika merogom bpendgopaa
lpunyun memooy

Metona rpyHTY€TbCSI Ha 3IaTHOCTI OiJKa 3B’si3yBaThCh 3 OapBHHKOM Kymaci
sackpaBo-cuHIM (G-250 1 yTBOproBaTH 3a0apBieH] Y CHHIM KOJIP CHOMYKH (Amax =
595 um). Konuentpariiito Ou1ka B JOCHIKYBaHUX MpoOax poO3paxoBYIOTh 3a
JIOTIOMOTOI0 ~ KajmiopyBaiabHOro rpadika, noOyJ0BaHOTO 31 CTaHJAPTHUM
PO3UYMHOM OLJIKa.

PeakTuBm

-cTaHIapTHUH po3uuH O11Kka 0,05 mr/m;
-po3unH Kymaci G-250 (0,005%, 0,05 mr/mu B 3% HCIO,).

Xix poooru

1. [ligroryBatu mTaTuB 3 MpoOipKamMu JiJisi MOOYAOBH KaniOpyBajabHOTO rpadika
(7 mt.) Ta mpo0 (KoXkHA y 2-0X MOBTOPAX).
2. Jns moOyaoBu KamiOpyBaibHOTO rpadika y mpoOipKH MOCIII0BHO JOIATH:
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ok

O0’eM BOIM, MKJT 1000 | 980 | 960 | 920 | 840 | 760 | 680

00’emM po3uuHy

anboyminy (0,05 0 20 40 80 | 160 | 240 | 320
MI/MJT), MKJI
Maca anb0yminy (MKr) 0 1 2 4 8 12 16

OpHoYacHO TOTYIOTH JAOCHIIKYyBaHi mpobu. KoxHy nociimkyBaHy mnpoOy
TrOTYBaTH y JIBOX MOBTOpax (AB1 MPOOIPKH).

JApixkmki Pudn Myxu
00’em BoaM, MKJI 980 980 970
00’em cynepHaTaHry, 20 20 30
MKJI

Honatu 1o Bcix mpo6ipok mo 1 mut (1000 mki) pozunny Kymaci G-250.
[akyOarriss mpod 3 6GapBHUKOM BIpoJ0oBXK 10 XB mpH KIMHATHIN TemmepaTypi.
Yac peecTpyBaTu 3 MOMEHTY JOJaBaHHs OapBHUKAa B OCTaHHIO MPOOIPKY J0
npo0 A1t moOyI0BH KaniOpyBadbHOTO Ipadika.

Bu3HaunT onTUYHE MOTJIWHAHHS Tpo0 mpu JoBxkuHI XBHIl 595 HM (ODsgs),
«OOHYIUBIIMY TPUIIAJ BIJHOCHO TEPIIOi MpoOu KamibpyBambHOTO Tpadika,
sKa HE MICTUTH OlJIKa.

OO0uncnIUTH  KOHIEHTpAIlll0  3arajbHOro  OUIKa y  JOCHIIKYBaHHUX

CylepHaTaHTax 3a GopMyIo:

oD
C(mr/mi) = mpodu

V cynepuaranry
ae:
C — koHIIeHTpaIis O61J1Ka B JOCTIKYBaH1 Tpo01, MI/MI;
ODposw — ONTHYHE HOINIMHAHHS JOCIIKYBAaHOI IPOOH (cepeHE 3HAUCHHS 3
JIBOX TIOBTOPIB);
K — xoedinieHT nepepaxyHky (3 KaaiOpyBaibHOTO rpadika);
V eynepraranry — 00’ €M TOITAHOTO CYNEPHATAHTY, MKIL.
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3aoaui 015 camocmiiiHO20 P0O38°A3)6aAHHA

1. SIxa macoBa 4acTkKa pO3YHMHY HATpPiil KapOOHATY, TO0OYTOTO B pe3yibTaTi pOZUMHEHHS 5

r coii B 45 r Bou.

Ckinbku rpamiB kyripyMm (Il) cynbdary mictuthes B 15 T 5%-Boro ioro po3uuny.

3. Ckinbku rpamiB Oapiii (1) xmopuay i Bogu HEOOXiTHO B3SATH i mpurotyBanus 200
1%-Boro po3uuny.

4, SIxa macoBa YacTKa pO3UMHY allfOMiHIA Xyiopuay, skmo B 190 T Boau po3unHmwmM 10 T
COJIL.

5. V¥V 25 r Boau po3umHMiM 15 r Kamiii rigpokcuay. flka mMacoBa 4acTKa yTBOPEHOTO
pPO3UHHY.

6. CkUIBKM T'paMiB apreHTyM HITpaTy 1 BOJW HEOOX1AHO B3ATH, 100 mpurotyBaTu 150 T
5%-BOro po34nHy.

7. O6uncauTy Macy Oapii XJIOpUAY, IO MICTUTHCS B 10 T po34MHY 3 MacOBOKO YaCTKOIO
comi 10 %.

8. SIxa maca Hatpiii rizpokcuny nepedysae B 300 T po3uuHYy, SIKIIO MacoBa YacTKa JIYTy
CTaHOBUTH 2,5 %.

9. Ckinwsku rpamiB ¢epyM (I1) xaopuny mictutees B 40 T 5%-Boro po3uuny.

10. CxinbKku rpaMiB Kallid Hoamay 1 BOAW HEoOXigHO B3sATH, 1100 mpurotyBatu 50 r 0,1%-
BOTO PO3YHHY.

11. B sxomy 06’eMi 0,25 M po3uuny Kajiii riapokcuay Mictutbes 0,35 MoJib Jyry.

12. BusHaute MOJIIpHY KOHIIGHTpalito coii B 250 M po3uuHy, OJEpKaHOMY IpHU
po3unHeHHi 50 r kamnii cynapdary y Bol.

13. B sikomy 00’emi 0,25 M po34nHy Kamiid TiAPOKCHIY MIiCTUTBCS 16,8 T IyTy.

14. B sxomy 006’ eMi 1,25 M po34uHy MarHii TiIpoKCUy MicTUTbes 14,8 T myry.

15. Ckinbku rpamiB KH,PO, moTpiGHo B3situ anst mpurotyBands 500 mu itoro 50 MM
pO3UHNHY.

16. Ckinbku rpamiB KOH i Boau moTpiOHO B3ATH U1l MPUTOTYBaHHS 65 mi ioro 2M
PO3UHUHY.

17. B sxomy 06’emi 0,2 M pozunny KCI mictuthest 15 T coui.

18.Po3unn kamiit Hitpaty mictuth 192,6 1 KNO;3; B omHoMy nitpi. Po3paxyBatu momnsipHy
KOHIICHTPAIIIIO PO3UYHHY.

19. Bu3Haute MOJSpHY KOHLEHTpALi0 JYry B PO3UMHI, OJEpPKAaHOMY IpPHU PO3YHMHEHHI
HaTpid TIAPOKCUAY Macoi0 85 T' y BOJI, SKIIO 00’€M OJIEPKAHOTO PO3UYHMHY CTAaHOBHB
1650 mo.

20. Buznaute MomsipHy KOHIIEHTpallito opTodocdarHoi kucnotu B po3unHi 06’emoM 650
MJI, B IKOMY MICTUTBCS 125 T KHUCIIOTH.

21. YV 200 mn po3umHy MictuThes 11,2 T rigpokcuay Kamito. BusHaute MomsipHy
koHmeHTpaiiro KOH B po3uuHi.

22. Y skoMy 00'eMi Boju TpeOa po3unHuTH 30 T XJOpUAY HATPito, 100 OTPUMATH PO3IUHH
KOHIIeHTpalier 15%?

23. Bu3HaunTH MOJSPHY KOHIEHTpaLilo po3dyuHy, skuil MicTUTh 5 T Aly(SO4); B 600 M
PO3UHUHY.

24. Y 200 mn po3umHy MictuThes 11,2 T rigpokcuay Kamito. BusHaute MoJsipHY
koHueHTpaiito KOH B po3uuHi.

25. O0uHCcHiTh MacH XJOPHIY HATPilO 1 BOAM, HEOOXimHI ans mpurotryBaHHs 0,5 miTpa
pO3uuHy KOHIeHTpaIliew 12%.

26. OOuuchiTh Macu cyiab(dary amMoHilO 1 BOAW, HEOOXiAHI st mpuroTyBaHHa 200 mi
po3unHy 3 MacoBoro yacTkor (NH4) 2S04 20% (ryctuna pozuuny 1,115 r/ mi).

27. CKigbpKy TpaMiB coii MOTPiOHO B3sITH 11 ipurotyBaHHs 45 mia 20 % po3unny?

no
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28. Cxinbku M1 koHreHTpoBaHoi H2S04 (p=1,96r/mn) mnotpiOHO B3STH, 1100
npurotyBatu 30 mia 4,5 H# H2SO4. ¥V ckinbku pa3iB moTpiOHO po3BecTH 4,5 H KUCIOTY,
00 orpumatu 0,25 H.

29. SIka BifcoTKOBa KOHIIEHTpaIliss S M po3unny cynbharHoi kucinoru (p=1,36r/mn).

30. Slxa momsipHa KoHIeHTpalisa 6,6% po3unny cynbdary miai (p=1,06 r/mm).

31. Ckinpku rpaMiB BOJAW Ta COJi MOTPiIOHO B3sATH 1y mpurotyBaHHs 200 mu 75 MM
kauniit-gocdatHoro 6ydepa

32. Sxwuit 06’em 15 MM po3uunny HA ] Tpeba B3saTH, mo6 3 Hboro npurotryBatu 1000 Mk
150 MkM po3unny?

33. Skuii 06’em 20 MM po3unHy mmTpary Tpeda B3sTH, m100 3 HHOro mpurotryBaTu 500
MKJ 20 MKM po3unny?

34. Sxuit 06’em 30 M pos3umHy dymapaty Tpebda B3sITH, 1100 3 HbOro mpuroryBatu 500
Mk 300 MM po3unny?

35. Skuii 06’em 31 MM po3unHy TIIOKO3U Tpeba B3SATH, 00 3 HHOTO MPUTroTyBaTH 10 M
31 MM po3unny?

36. Sxwuit 06’eM 0,3 M po3umHy JakTaTy Tpeba B3sATH, 100 3 HHOTO MPUroTyBaTH 600 MK
3 MM po3unny?

37. Sxuii 06’em 0,2 M po3unny ppykTo3u Tpeba B3siTH, 00 3 HHOTO mpuroTyBatu 700
MK 2 MM po3uuny?

38. Sxwmit 06’em 0,15 M po3umHy riayramary Tpeda B3sSTH, 00 3 Hhoro npurotyatu 5000
MKJI 3 MM po3unny?

39. Sxwuit 06’em 300 MM po3unHy acnapTaTy Tpeda B3ATH, 00 3 Hhoro mpurorysatu 200
MK 1,5 MM po3uuny?

40. Sxwuit 06’em 0,13 MM po3urHY TUTOXPOMY ¢ Tpeba B3SATH, 0O 3 HHOTO MPUTOTYBATH
600 mxi1 13 MxM po3uuny?

41. Sxuit 06’em 0,02 MM pozunny HAJI® Tpeba B3sTH, 1100 3 HhOrO mpuroTyBatu 400

MKJI 1 MKM po3unny?

42. Sxuii 06’em 0,15 M po3uuny mipyBaty Tpeda B3sTH, 11100 3 Hhoro mpurotyBatu 3000
MKJI 5 MM po3unny?

43. Sxuit 06’eM 0,3 M po3unHy ranakTo3u Tpebda B3aTH, 1100 3 HROTO MpuroryBatu 900
MK 1 MM po3unny?

44, Sxuit 06’em 0,01 M po3umHy riminuHy Tpeda B34TH, 1100 3 HhOro npuroryBatu 400
MKJI 1 MKM po3unny?

45. dxuii 06’em 20 MM po3umHy TIIOK030-6-pocdary Tpeba B3sATH, OO0 3 HHOTO
npuroryBatu 8000 mxi1 10 MkM po3uuny?

46. Axuit 06’em 0,01 M po3uuny cepuny Tpeda B3aTH, 1100 3 HbOTO MpurotyBatu 5000
MKJI 1 MKM po3unny?

47. Sxuii 06’em 0,5 M pozunny AT® tpebda B3sTH, 11100 3 HHOTO npuroryBaTu 8000 MK
2,5 MM po3uuny?

48. Slxuii 00’em 0,1 M po3unHy riinepuny Tpeda B3sATH, 1100 3 Hboro npurotysaru 5000
MK 1 MM po3unny?

49. dxuii 06’em 3 MM posumHy muokcuaneToHdochary tpeba B3ATH, MO0 3 HHOTO
npurorysatu 0,5 mit 30 MkM po3unny?

50. Sxuit 06’em 0,03 MM po3unny I'T® Tpeba B3siTH, 11100 3 HBOTO mpuroryBatu 7000
MKJ 1,5 MKM po3unny?

51. Sxuii 06’em 0,3 MM po3uuny acnapariny tpeba B3aTH, 100 3 Hboro npurorysatu 300
Mk 100 MxM po3unny?
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52. Sxuit 06’em 0,05 M po3uuny docharuauicepuny Tpeda B3sATH, MO0 3 HBOTO
npurotysatu 2500 mxn 10 MxM po3uuny?

53. Axkuit 06’em 0,2 M posuuny docdoeHommipyBary Tpeba B3ATH, 100 3 HBOTO
npurotyBatu 4 mi 100 MkM po3uuny?

54. Sxuit 06’em 0,3 MM po3unHy rirytaminy TpeOa B3sATH, 1100 3 HbOTo npurotysatu 600
MK 1 MKM po3unny?

55. Sxuit 06’em 0,035 MM po3umnHy rIinuHY Tpeda B3ATH, 00 3 HhOro npurorysatu 700
MK 10 MKM po3uuny?

56. Axuit 06’em 0,001 MM po3unHy aneTUIKOeH3UMY A Tpeba B3ATH, 10O 3 HBOTO
npurotyBatu 500 Mka 2 MKM po3unHy?

57. Skuit 06’em 0,2 MM po3unny (ppykro30-6-dhochary Tpeba B3sATH, MO0 3 HBOTO
npurotysatu 500 mxn 20 MkM po3unny?

58. Sxuit 06’em 0,03 M posunny (pykro30-2,6-mudocdary tpeda B3sATH, 0O 3 HHOTO
npurotyBatu 300 mxi 100 MkM po3uuny?

59. Skuii 06’em 0,025 MM pozunHy opoTaty Tpeda B3ATH, 100 3 HHOTO MPUTOTYBaTH 250
MK 1 MKM po3uuny?

60. Axmit o6’em 0,06 MM po3umHy OKcajoarerary Tpeba B3sATH, 100 3 HBOTO
npurorysatu 750 Mxin 6 MKM po3unny?

61. Adxmit 06’em 0,04 MM po3unHy ManaTy Tpeba B3sSITH, 00 3 HHOTO MPUTOTyBaTH 550
MK 4 MKM po34yuny?

62. 3amoBHUTH TaOIUYKY

K OMIIOHCHTH Kinnena . Buxinna . Ha ogny npo6y | Ha i’ ste ipo0
KOHIIEHTpAIllsl | KOHIIEHTpAIlis (2 M), MK (10 mur), MKT

Po3uun Na—/IHK 0,04 mr/mn 2 Mr/mi

Aneratauii 6ydep 0,05 M 0,1 M

MgSO, 5 MM 50 MM

Bona - _

[Ipenapar — — 100

63. 3anoBHUTH TaOIHUKY

Kommnonentu Kinmesa Buxinna Ha 1 npob6y Ha 5 npo6
KOHIICHTpAIIis KOHIICHTpAIis (2 Mo1), MK (10 M), Mot

K®b 50 MM 200 MM

EATA 0,5 MM 100 MM

H202 10 MM 1M

[Tpenapar - - 2

Bona - R

64. 3amoBHUTH TAOIUUKY

Kinesa . _ |Ha 1 npo6y|Ha 10 npo®
. Buxigna KoHIIeHTpauis
KOHIICHTpAaIist (2 M) (20 M)
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K®b 50 MM 200 MM
EATA 1 MM 100 MM
[TipyBar 1 MM 100 MM
(HAIH + Boga) i i 0.4 i1
3a Tadi. 3 ’
Bona - -
65. 3armoBHUTH TaOIUUKY
KomnonenTt Buxinua Kinnesa Ha 10 mpo6 | Ha 20 mpo6
KOHIICHTpAIIisl | KOHIICHTpAITis
K®b 200 MM 50 MM
EJATA 100 MM 1 MM
HAJIH 20 MxM 0,15 mxM
Bona
[Tpenapat (SMki Ha 1 ipo0y)
I[Tipysar (0,2 mu Ha 1 npo0Oy)

66. 3amoBHUTH TAOJIUYKY, KOJIM 3araibHUM 00’ €M MipyBaTy 1 BoAM cTaHOBUTH 200 MK

Kinnesa IMM |[25MM| 5MM | 10MM | 20MM | 30 MM | 35 MM |40 MM
KOHIICHTpAIIis]
mipyBaTy
KinbkicTs
150 MM
mipyBary,
MEKJT
KinbkicTs
BOJIM, MKJI
67. 3anoBHUTH TAOIUYKY
KomnonenTtu Kinnena Buxinna xonnentpainis. Ha 1 npoOy (2 mi),
KOHIICHTpAITis MKJT
Iminazon, pH 7.0 200 MM 50 MM
KCI 600 MM 150 MM
AMOD 20 MM 2 MM
Bona - -
IIpenapar - - OMKII
68. 3anoBHUTH TaOIUUKY
Komnonentu Buxigna Kinnesa xonnentpartis| B3saru Ha 06’em 100 M
KOHIICHTpAIIisl
KCI 2M 80 MM
NaF 400 MM 100 MM
EJITA 50 MM 2 MM
K,;HPO, 350 MM 35 MM
H,O - -
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69. 3aroBHUTH TaOIUUKY

KoMnoneutu Kinnesi Buxiani Ha 100 mn Ha 200 M
KOHIICHTpaIIil KOHIICHTpAIIi1

K®b 50 MM 200 MM
EATA 1 MM 100 MM
H,O

70.3arnoBHATH TaOIUUKY
Kommniorentn Kiumesa Buxigna
cymiti KOHIIGHTpAIlisl | KOHIIEHTpAIlis Ha I mpoby Ha 10 po6

(1 mm) (10 mu)

K®b 50 MM 200 MM
EJATA 0,5 MM 100 mMm
GSSG 1 MM 100 MM
HAJI®H 0,25 MM 25 MM
Bona - - - -
[Tpemapat - - 10k

71.3an0BHUTH TAOIHUKY
Kommnonentn Kiurmesa Buxigna
cymiti KOHIICHTpAIlis | KOHIIGHTpAIlis Ha 1 mpoGy Ha 10 po6

(1 M) (10 mm)

K®b 50 MM 200 MM
EATA 0,5 MM 100 mMm
GSH 5 MM 150 MM
XJIHb 1 MM 50 MM
Bona - -
[Ipemapar - - 10 Mk

72. 3amoBHUTHU TAOJIUYKY
Ne | KomnoneHTH Buxinna Kinnena

cymimi KOHIIEHTpAIlis] KOHIICHTpAaIlis Ha 1 mpoGy Ha 20
(1 v) npod
(20 mn)

1. | KOb 200 MM 100 MM
2. | EITA 100 MM 1 MM
3. | HAJI®H 10 MM 0,25 mm
4. | A”THb 30 MM 0,6 MM
5. | Bona -
6. | GSH, crangapr 5 MK
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