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IIEPE/IMOBA

VY Kypci 3aranpHOi 610710Tii PO3KPUBAIOTHCS OCHOBHI 3aKOHOMIPHOCTI JKHTTS
Ha BCIX PIBHSAX HOTO opranizailii, SKi BUBUAIOThCS HayKow. B mpolieci BUBYEHHS
KYpCy Y4HI O3HAaHOMIIIOIOTHCSA 3 BaXKJIMBUMH BIIKPUTTSIMH B Taly3l MEXaHI3MiB
O10JIOTIYHHUX TIPOLIECIB 1 SIBUII, MI3HAIOTh Miclie JIOAUHU B Oiocdepi Ta Ti
BIJIMOBIJIAJILHICTh 32 CTaH HABKOJIMIITHBOTO CEPEIOBUIIIA.

Kypc "3arampna Oiomjoris" Bigirpae 1HTETpyouy pojib. Y HbOMY
CUCTEMATU30BAHO 3 ICTOPUYHOrO TOIJSAAY BCl paHille BHUBYEHI (aKTH, IO
M1JUISITal0Th OCHOBHUM 3aKOHOMIPHOCTSIM OpraHigyHOro cBity. Ha oCHOBI mi3HaHHS
IUX 3aKOHIB PO3YMHO BHKOPUCTOBYETHCS, OXOPOHSETHCA 1 BIATBOPIOETHCS
IpUpoJa.

3HauYeHHs 3arajibHOi 010JI0T1i BUKIIFOUHO BEJIHMKE B PS/l JKUTTEBO BAXJIMBUX
rajxy3eil JIOAChKOI AisuibHOCTI. BoHa HaOyBae Bce 3pOCTalOyOro MPAKTUYHOIO
3HAQYEHHS [IJI1 CUIBCBKOTO TOCIOJApPCTBA, O10TEXHOJOTIi, MEAWIIMHH, IS
paliOHAIBHOTO BUKOPUCTaHHS MPUPOJHUX PECYPCIB 1 OXOPOHH MPUPOJH.
3aranpHa O10JIOTiSI CIOYKUTh TEOPETHUYHOIO 0a3010 CLILCHKOTOCTIOAAPCHKOTO
BUpOOHUIITBA. barato i po3ainiB Ge3mocepeIHbO IMOB’sI3aH1 3 POCIMHHHUIITBOM 1
TBaPUHHUIITBOM.

Mertoto naHoro mociOHuMKa OyJi0 HagaTH OLIBIN MOTIUOJICHY Ta MOIIUPEHY
iH(popMaIlll0 3 OKpEeMHX pO3JUTIB 3arajbHoi Olonorii. TakoX B MNOCIOHHKY
HaBEJCHI TPUKIAAM PO3B’SA3yBaHHS THIIOBUX 3a7ad 3 TEHETHUKH, EKOJOrii,
MOJIEKYJISIpHOT 010J10T1.

Martepan mociOHrka moOymoBaHUI 3 BpaxyBaHHSM HOBHUX JIOCSTHEHB SIK B
raiy3i 010J0TYHUX HAYK, TaK 1 CYMDXHUX 3 HUMU JUCLMILIIH.

JlaHuii MOCIOHUK MOK€ OyTH BUKOPHUCTAHMM YYHSMM TPU MIATOTOBI 10
30BHIIIHBOTO HE3aJICKHOT'O OIIHIOBAHHS 3 010JI0Tii, a TAKOK JUIS IOTJIMOJIEHOrO

BHUBUYEHHS KypCy 3arajbHoi 010J10T1i Ta MpyU MIATOTOBLI A0 OJiMITiaau 3 010J10T1i.



HAHYACTIIIE BJKUBAHI CKOPOYEHHS

AJI® — anenozunaudochopHa KucIoTa
AKTT — aapeHOKOPTUKOTPOIHUN TOPMOH
AM® — ageno3zuamonodochopHa Kuciora
AT® — ageno3unTpudochopHa KUCI0Ta
BAP — 610710r14YHO aKTUBHI PEYOBUHU

BO — 6ionoriyHe OKUCHEHHS

B2KK — Bu1i )KMpHI KUCIIOTH

BMC — BUCOKOMOJIEKYIISIPHI CTIOTYKH

JK — nuxanbauii KoeiieHT

JIHK — ne3okcuprnboHyKII€iHOBA KUCIOTA
IET — 130enmekTpryHa TOUKa

1PHK — indopmaniitna PHK

KK/ — xoediiieHT KOpUCHOI Jii

KoA — xodepment, abo koeH3um A

Kp - kpeatun

Kp® — kpeatundocdar, ado docdaren
HAJI — HikoTHHaMI11aIeHIHAUHYKJICOTH/T
HAI® — nikotuHaminaaeHiHaunykiaeotuadocdar
HK — HyKkI1€THOBI KHCTTOTH

HII — nykneonporeinu

[TABK — napaamiHoOeH30lHa KUCIO0Ta
PHK — pubonykneinoBa kuciaora

pPHK — pubocomansna PHK

TPHK — tpancnoptaa PHK

®AJI — aBiHaICHIHTUHYKICOTH]T
®MH — ¢p1aBIHMOHOHYKIICOTH]T

O — pnasiHoBi hepmeHTH

[HHC — ueHTpanpHa HEpBOBA CUCTEMA
I[ITK — uuxn TpukapOOHOBUX KUCIIOT

XO — muToxpoMokcHia3a



TEOPETHYHA YACTHHA

PO3/11 1. MOJEKYJIAPHHH PIBEHb OPTAHI3ALII )KHBOI MIPHPOJH

TEMA 1. BOJA TA HEOPTAHIYHI PEHOBHHH

Boga — ogna 3 HalinmommMpeHimmx peuoBUH Ha 3eMili, BOHA MOKPUBAE OLIBIITY
JaCTHHY 36MHOT TOBEPXHi 1 Mai’ke BCl )KMB1 OpraHi3MHU CKJIQIal0ThCSI B OCHOBHOMY
3 Hei. Booda cmanosumv 6auzvko ¥ Oiomacu 3emni. Bmicm e600u 6 owcusux
opeauizmax cmaunogumo 8i0 65 % 0o 95 %, 6 mopcokux besxpebemuux — 0o 98 %.
Bmpama opeanizmom 20-25 % 6oou npuszeooums 0o tioco 3azubeni, a empama
10 % 600u — 0o 6asickux nopyuienb 0OMIHY peyoBUH.

VYHiKaJgbHI BJIACTUBOCTI BOJM 3YMOBIICHI CTPYKTyporo ii Mojekyia. B
MOJIEKYJIl BOJU OJiuH aToM OKCUreHy KOBAJCHTHO 3B’SI3aHMUM 3 JIBOMAa aToMaMu
['inporeny. Mosekyna BOAM BUTHYTA MiJ KyTOM: y BEpPUIMHI KyTa 3HAXOAUTHCS
atoM Okcureny, a mo kpasx jBa aromu ['igporeny. Ockuibku OKCUIeH MPUTATYE
€JIEKTPOHHU CWJIbHIIIE, HIXK ['1IporeH, MoJieKkyna Boau NoJisipHa: il atToM OKCUTeHy
HECE YaCTKOBUU HEraTUBHUM 3apsAll, a KOXHHUM 3 ABOX aroMmiB ligporeny —
YaCTKOBUM MTO3UTUBHUM 3apsi/l.

YactkoBo HeratuBHMM atoM OKCUI€Hy OJIHIEI MOJIEKYJIM  BOJU
MPUTATYETHCS YACTKOBO MO3UTUBHUMH aToOMaMH [1IpOoreHy Ipyrux MOJICKYJ;
TOMY MOJIEKYJIM BOJIM 3B’sI3aH1 OJHA 3 OJIHIE€I0 BOJIHEBUMHU 3B’ SI3KaMH.

Bracniiok 0co01MBOi CTPYKTypH MOJIEKYJA BOAUM 1 iX BJIACTHBOCTI
3B’SI3yBaTUCS OJIHA 3 OJIHIEI0 3a JOMOMOTOI0 BOJHEBUX 3B’SI3KIB BOJA Ma€ Pl
BJIACTUBOCTEH, 1110 BIIITPAIOTH BAXKJIUBY POJIb JJIS JKUTTSL.

1. Booa moowce 3nunamuca cama 3 coboro (Koze3is) ma 3 IHWUMU
pevosunamu (aozesisn). Koresicro 3yMOBJICHUN IMOBEPXHEBUN HATAT BOIHU, 3a
pPaxyHOK SIKOTO ii MOBEpXHS MOKpUTA K O "MIKipkoro". Boay MOXHa HaauTH B
CTakaH ''3 BEpXOM' 1 BOHA HE MPOJUIEThCsA. Kionu-BogomMipku OiraroTh 1Mo BOAl, K
o CyXY.

2. Kaninapui enacmueocmi 60d0u — il enacmuesicms RiOMamuca no
MOHKIN CKAAHIIL mpyoui, abo no MiiKum nopam, Hanpukiaod, 6 nanepi aoo 6
rpynmi. MoJiekyJd BOJM MPWINMAKOTH /10 TTOBEPXHI CKJa a00 BOJIOKHA 1 3aBSIKU
3YCTIJICHHIO 3 HIDKYE JISKAYMMH MOJICKYJIAMH BTATYIOTh iX B CKIIIHY TpyOKy abo B
nopy.

3. Booa ¢ ynisepcanvnum po3uunnuxkom. Y BOJl PO3UUHSETHCS OLIbIIE
pEYOBHMH, HDK B Oynb-sKid 1HINK piauHi. B HIA pO3UMHAETHCS OUIBIIICTD
OpraHIYHUX 1 MiHEpATbHUX PEYOBHH.

4. Booa eonooic eucokow mennonpogionicmio. 3aBISIKU BHUCOKIH
TEIUIONPOBITHOCTI BOAM 1€ TEIUIO PIBHOMIPHO PO3MOIIISETHCS MO BCid BOJ1, IO
MICTUTBCSI B OPraHi3Mi; THM CaMUM YCYBA€ThCS PU3UK BUHUKHEHHS JIOKAJIbHHUX
"rapssunx TO4YOK', sIKi MOTJIM O TOCIYXUTU MIPUUUHOIO YIIKOIHKEHHS SIKUX-HEOY b
TOHKUX CTPYKTYD.



TEMA 1. BOIA TA HEOPTAHIYHI PEYHOBHWHHU

5. Booa mace eucoxy memnepamypy Kuninua. [{ns toro, mo0 3acTaBUTU
MOJIEKYJIM BOAM PYXaTHUCh 13 IIBHUJIKICTIO, JOCTAaTHHOIO JJI PO3PHUBY BOJHEBUX
3B’SI3KIB, SIKUMHM BOHHU 3 €HaHI, Tpeba 3aTpaTUTH OaraTo TEIJIOBOI EHEprii.
JlocSTHYBIIIM TeMIepaTypyu KUIIHHS, PiJKa BOJla MEPETBOPIOETLCSA B ra3 (BOJASHY
napy), B IKOMy KOKHa MOJIeKyJa BXXe He 3B’s13aHa Hi 3 KOO 1HIIOIO.

Ha macta ansg >kuBUX opraHi3miB, TeMIlepaTypy Ha MOBEPXHI 3eMIll PiJIKO
JOCSITaIOTh TOYKHU KUIIHHS BOJIH.

6. Booa, eunapoeywuuce, cnpuse 0xonooxcennro mina. OCKUIbKA Ha
BUTIAPOBYBAaHHS BOJM 3aTpavyaeThcsi Oarato Terwla, MOJEKYNIH, IO JOCATIIN
"IIBHJIKOCTI YTIKaHHA' 1 MEPEXOATh 13 BOAW B MOBITPS, HECYTh 3 COOOI0 3HAYHI
KUIBKOCT1 TEIUIOBOI eHeprii. baraTto >XMBUX OpraHi3MiB BHUKOPUCTOBYIOTH L0
BJIACTUBICTH BOJIU JIJISl OXOJIOIXKEHHS Tija.

[ToTOoBUALIIEHHS Y JIOJIMHU 1 TEIJIOBA BIAJMIIKA B COOAK MOXYTbh CIIYKUTH
MPUKIIaJIaMH OXOJIOJIKEHHS IIJIIXOM BUITAPOBYBAHHS B TBAPUHHOMY CBITI.

7. Booa mae eucoxy memnepamypy 3amep3anna, a ii 2ycmuna
maxkcumanvna npu 4°C. CcaBiiB 1 mnTaxiB cmacae BiJ 3aMep3aHHsS Te, IO
TeMIlepaTypa ixX Tiia MATPUMYEThCS Ha TOCTATHHO BUCOKOMY PiBHI.

bnuzvko 72 % e00u opeanizmy micmumuca ¢ KnimuHi (inmpauenionapHa,
abo eHympiuwiHboKIiMmuHHa 600a), a 28 % — 6 nozakaimunHOMYy RpOCMOpI
(ekcmpauyenwnapua, ab6o no3aKaimMUHHA 600a).

Tozaxnimunna eooa (bauseko 8-10 %) 3naxooumwvcs y einbHomy cmai
(kpos, nimeba, 1iKeop), 80HA MOOLILHA | MAE BLACMUBOCE POZUUHHUKA.

Jlesika Kinvkicmb 600u (6ausvko 4 %) 36’a3ana 6 CKMadi 2iOpamuux
000110HOK Oiononi mepig (imoodinbHa, cMpPYKmyposana 600a); 8oHa emMpamuia
61ACMUBOCMI POZYUHHUKA.

85 % BoaM, M0 3HAXOMUTHCS B OPraHi3Mi, HAAXOIUTH 3 MPOIYKTAMHU
XapuyBaHHS — eK30reHHA BOJIA.

10-15 % BoaM YTBOPIOETHCS B OPraHi3Mi — eHJ0TeHHA BOJA.

Enporenna Boga yTBOPIOETHCS MTPU OKMCHEHH1 OPTraHIYHUX PEYOBHH:

— 1ipu OKHMCcHeHHi O011kiB — 41,3 r Ha 100 r;

— IIpU OKUCHEHHI ByrieBoaiB — 55,5 r va 100 T;

— nipu okucHeHHi mimiaiB — 107,1 raa 100 r.

3 opranizMy BoJia BUIUISETHCA 3 TIOTOM, CEUCIO Ta Yepe3 JICTEHI.

B oprani3mi Bojia BUKOHYE PsiJl KUTTEBO BAKIUBUX (YHKIIIN:

— VHIBEPCANbHUU PO3YUHHUK MIHEPATbHUX | OP2AHIYHUX DEUOBUH,

— aKMUGHUUl Y4acCHUK pearkyiti 0OMIH)Y peuosur — 2ioponizy, ciopamayii,
OKUCTIeHHS, 8IOHOBIEHHSI MOWO,

— NIACMUYHULL Mamepian — CAYHCUMb 01 NoOy008U OpeaHie, MKAHUH I
KIITMUH,

— NPULIMAE Y4acmob 8 mepmMopeyayii opeanizmy;

— NPULIMAE Y4acmyb 8 YMBOPEeHHI 6MOPUHHOI | MPemUHHOI cmpyKmypu OLIKi8.



KOBAJIb T.B., OBYAPYK O.B. 3ATAJIbHA BI0JIOTIA

OOMIH BOAM XapaKTepU3yeEThHCS BOAHUM OaJIJAaHCOM — JIMHAMIYHA
PiBHOBAra Mi’k KUIbKOCTAIMH YTBOPEHOI Ta BUBE/IEHOI 3 OPraHi3zMy BOJU.

3a HOpMaJIbHMX YMOB B OpraHi3Mi CIOCTEpITa€ThCS BOJHA piBHOBara —
CTaH, KOJIM KUIbKICTh BOJM, IO HAAIMIUIA B OpraHi3M, JOPIBHIOE KIJIBKOCTI
BUIUIEHOI.

JlonaTHuii BoaHMI OajlaHC XapaKTEepHUU I POCTYYUX OpraHi3MiB, a
Bil’eMHMiA BoOAHMI O0ajJlaHC — U9 CTapilOYUX OpPraHi3MiB, a TaKOX MpHU
HEJI0OCTATHbOMY HaJIXO/’KEHH1 BOJIM B OpPraHi3M.

3 opeanizmy 6oo0a eudinaemuvcs 3 ceuyero (50 %); 3 nomom i UOUXYEAHUM
nogimpsim (00 35 %), 3 kanom (0o 15 %).

[3 BciX XIMIYHUX €JIEMEHTIB MEpPIOJAMYHOI cUCTeMH MeHneneeBa B JKMBUX
opratizmax BUsBJIEHO Oiu3bko 70, mpuuomy 47 MICTATbCS B TKAHWHAX 1 KIITHHAX
TIOCTINHO. []e mak 36ani Oiocenni elemenmi.

HaiiOinpmmii  BIACOTKOBMM ~ BMICT B KIITHUHAX CTaHOBJISATh YOTUPH
€JIEMEHTH:

Oxkcuren — 65-70 %; Kap6on — 15-18 %; I'iaporen — 8-10 %; Hitporen — 2-
3%.

[X Ha3UBAIOTH Op2anozennUMU eemenmamu.

3aie’KHo BiJ BMICTY B OpTraHi3Mi BC1 MiHEpaJIbHI PEYOBUHH MOUISIOTH Ha:

— maxpoenemenmu — emicm 6i0 107" 0o 102 % (Kanvyiii, Kaniii, Hampii,
Maenii, @ocghop, Xnop, Cyrvghyp);

— mixpoenemenmu — emicm 6i0 107% 0o 10°% (Kobanem, Lunx, Kynpym,
Manean, Xpom, Bpom, Bop, Hoo, ®mop, epym);

— ynempamikpoenemenmu — emicm menuwe 10°% (Banaoit, ITnombym,
Taniu, bapii, Kaomiu ma in.).

Jlns opraHizMy BaXJIMBE 3HAYCHHsS MarTh CiM eleMeHTiB: Hitpores,
®docdop, Kaniit, Kansuiit, @epym, Maruiil.

BaxxnuBicTh TOTO 1HIIOTO €IEMEHTY JIJIsl )KUBHUX ICTOT HE BU3HAYAETHCS MOTO
KUIbKICTIO. Psim MiKkpoeneMeHTIB BXOIATh M0 CKIaay (PepMeHTIB, TOPMOHIB,
BIJTMBAIOTh Ha MPOIECU PO3ZMHOKEHHS, KPOBOTBOPCHHSI.

B opranizmi Ji101uHM | TBapUH MiHepaJIbHI eJleMEeHTH BHUKOHYKOTb P/l
BAXKJINBUX (PYHKILI:

— BXOJATh JI0 CKJIaay TOPMOHIB, BiTamiHiB (Hampukiana, [[uak BXOauTh 10
CKiIamy Moiekynu iHcymiHy; KobGameT — g0 ckimamy  BitamiHy  Bj
(iankobOaIaMiHy);

— € akTHBaTOpaMH a6o mapamizatopamu ¢epmentis (Hampukiax, Ca®*, K,
CI' — aktuBaTtopu (EepMEHTIB; B CKJIaJl HEOPraHIYHMX KHCIOT, JYTIB, COJEH
BAKKMX METAJIB € mapaiizaTopaMu (epMEHTIB);

— OyniBesibHA (PYHKI[IS — IpUMarOTh ydacTh y mo0ynoBi TkanuH ( Kanbiii 1
docdop BXOIATH 10 CKJIaay KICTKOBOI TKAHUHM);

— MATPUMYIOTh OCMOTUYHHI TUCK B OpraHi3Mi;



TEMA 1. BOIA TA HEOPTAHIYHI PEYHOBHWHHU

— BXOJSATH JI0 CKiIaqy Oy(depHuX cucteM KpoBi, SIKi MIATPUMYIOTh MOCTilHE
pH opranizmy;

— Yy CKJIaJll HEOPTaHIYHUX KUCJIOT OEpYyTh y4acTh y HEUTpasizalli oTpyHHUX
MPOAYKTIB OOMIHY PEHYOBHH (HampHKIaj, CyibhaTHa KUCIOTa MpPUMae y4yacTh B
3HEIIKOHKEHH1 (DeHOITy, Kpe3oJ1y, 1H10JTy, CKaToNy);

— PperyjoTh HAAXOMKEHHS BOJIM B KIITHHY (3a0€3Me4ylOTh SIBUIIE
0CMOCY).

Ti MiHepasibHI €JIeMEHTH, sSIKI MOCTYIalTh B OpraHi3M y BUIBHOMY CTaHi,
3aCBOIOIOTHCS 0e3 momepeaHboi mepepoOku. Ti K MiHEepadbHI PEYOBHUHU, SKI
nepe0yBaloTh y 3B’SA3aHOMY BHIJISi/II, 3aCBOIOIOTHCS TUIBKM MICHs Ali (DepMEHTIB
TPaBHOTO KaHAJy 1 IEPETPaBIIOBAHHS.

3aCBOIOIOTHCSI MIHEpPaJbHI PEUYOBUHU OPraHI3MOM MEPEBAXHO Y BUIJIAII
HOHIB.

BcMmokTyBaHHS iX TPOXOJWTH YacTKOBO B IIIYHKY, B OCHOBHOMY — B
TOHKOMY KHIIEYHHKY, YaCTKOBO — B TOBCTOMY KHIICUHHKY. MOHH, IO
BCMOKTAJIMCh, HAIXOJATh B KPOB Ta JiMQy, a 3BIATH — MO BChOMY OpraHi3My, Jie
BUKOPHCTOBYIOTHCS TKAHUHAMU 1 KIIITHHAMU.

[TpomixkHui1 OOMIH MiHEpAJbHUX EJEMEHTIB XapaKTepPU3YEThCS THM, IO
BOHU HarpoMajKyIOThCsl Y TKAHMHAX OpraHi3My — JCTIOHYIOThCS.

Tak, Kanpmiii, Marniii, ®ochop HarpoMaaxyrThCs B KICTKOBIM TKaHWHI;
®epym — y nedinni (y BUMIAL PepUTHHY) 1 KICTKOBOMY MO3KY, J€ YTBOPIOIOTHCS
epuTpouuTy; Mo nernoHyeThes B IUTONONIOHIH 3a103i i T.1. harato MiHepaIbHUX
€JIEMEHTIB BXOAATH 10 CKJaay OUIKIB, a00 3HAXOIAThCA 3 OLIKaMU Y 3B’SI3aHOMY
CTaHi.

[Iponykt 0OMiHY MIHEpaIbHUX PEYOBHH BHUIUIAIOTHCS 3 CEUECI0, MOTOM,
kanoM. YacTuHa MiHEpaIbHUX PEUYOBHH MOYKE BHIIITISITUCH Y CAMOK 3 MOJIOKOM.

3 ceuero BuaUIAOThCS Hatpiil, Kamiii (y BUIIAal XiaopuaiB 1 cyib(aTiB);
®ochop (y Burmsigai conerr oprohochopHoi KUCIOTH). Uepe3 HUPKU BUIIISIOTHCS
takox Xiop, Mo, bop, Bpom, Cynsdyp Ta aeski iHIi e1eMeHTH.

3 kanoMm BUBOAATHCA 3 opraHizmy ®depym, Kynpym, Kambimiit, AnxroMiHii,
[{1HK, Ba)KKi METaJIH.

YacTtuHa MiHEpaJIbHUX PEYOBHH, 30KpeMa, Y BHUTJISI XJIOPHIB, CYIb(}aTiB,
dbocdartiB BUAUISIETHCS 3 IIOTOM.

O6MiH MIHEpANbHUX PeYOBUH XAPAKMEPUIYEMbCS MIHEPATIbHUM OANIAHCOM:

— 0o0amuuil — 8 nepiod pocmy i Npu 8a2iMHOCHI;

— 8i0 EMHULL — NPpU CMAPIHHI, X80P0OOAX, 20100V 8AHHI,

— MiHepaibHa pieHOBa2a — 8 Nepiood po3Keimy NPoOYKMUBHOCMI Y MBAPUH.

Hecraya a60 HaIIUIIOK MiHEpaJIbHUX PEYOBHH B OpPraHi3Mi € MPUYHUHOIO
TopyIIeHs OOMiHy PEdYOBMH (IeAKMX 3axBopioBaHb). Hecraua Moxy Bukimmkae
ennaeMiunnii 300, Kodansty 1 Kynpym — anemiro, Kanbiiiro 1 @ocdopy — paxir,
OCTEOMAJIALIII0, OCTEONIOPO3.



KOBAJIb T.B., OBYAPYK O.B. 3ATAJIbHA BI0JIOTIA

Perynsiiss BOAHO-COMBOBOTO OOMIHY 3AIMCHIOETHCS MIJISIXOM HEPBOBHX
BIUTMBIB Ha HUPKH 1 MOTOBI 3an03u. HepBOBWIA LIEHTpP, SKHA PETYIIOE BOJTHO-
COJIbOBUH OOMIH, pO3TalllOBaHUK B MPOMIKHOMY MO3Ky. TyT € cremianbHi
OCMOPEICNTOPU, YYTJIMBI 0 3MIHU OCMOTHYHOTO THUCKY B KpPOB1 1 y TKaHWHHIN
pinuHi. [Toapa3sHeHHs IUX PEIENTOPIB 3yMOBJIIOE PyX BOJM 1 COJIel B OpraHi3Mi,
BCMOKTYBaHHSI iX 3 TPaBHOTO TPAKTY, IEPEPO3MOALT Mi’K OKPEMUMH TKAaHHHAMH Ta
OpraHaMu i BUAICHHS Yepe3 HUPKH, MOTOB1 3aJI03H, IIITYHKOBO-KUIITKOBUH TPaKT.

TEMA 2. BYTJIEBO/IU

Byzneeoou — ue opzaniuni peuoseunu, aki ckaaoaromvca 3 Kapoony,
Oxcuzeny i I'iopozeny.

Kpim tprox Buiie 3a3nauenux enementis (C, H, O) no ckiagy ByrjieBoiiB y
HEBEJIMKUX KUIBKOCTSAX MOXKYTh BXoauT Hitporen, @ocdop i Cynsdyp.

3aranpHa hopmyina ByrieBoaiB Cp(H,0)p, .

ByrneBonu myke momupeHi B Ipupoi. BoHU yTBOPIOIOTHCSA B POCIMHAX B
pe3ynbTari (POTOCUHTE3Y 1 HArPOMAIKYIOTHCS B PI3HUX OpPraHax POCIUH.

B opraniami JtoAMHM 1 TBapuH BYIJIEBOAUM BUKOHYIOTH pPAJl KUTTEBO
BAKJIMBUX (DYHKLIIN:

1. Jlxxepeno eneprii (npu okucHeHHi | r ByrieBoaiB nae 4,1 kkan abo
17,18 x/Ix eneprii);

2. Jlxxepeno Boau (100 r ByrneBofiB — 55,5 T Boan);

3. 3anacHa ¢yHKIis (TTIKOTEH);

4. OnopHa ¢yHKIIIA (T1aTypOHOBA KHCIIOTA);

5. 3axucHa QyHKIS (CIU3M);

6. BxoasaTs 1o ckiagy MeMmOpaH KIITUH (CTPYKTypHA QPYHKITis);

7. Martepian qj1st CHHTE3y OUTKIB 1 KHPIB;

8. Okpewmi ByrieBoau — marepian ais cunte3y bAP (Bitaminy C, ropMoHiB
rinodisy).

BaraTo BYyIJIEBOJIB, OCOOJNMBO IPOCTHX, MAalOTh CONOAKUHA cMak. Ix
Ha3uBarOTh rminuay. [lle ogHa mommpena Ha3Ba BYTJIEBOIIB — IYKPH.

Bionosiono 0o icuyrouoi xknacugikayii 6ci 8yene8oou noodinaoms HA 08I
2pynu: MoHocaxapuou (npocmi) i nonicaxapuou (CKIaoHi).

Monocaxapuou — ye 8yene8oou, AKi He RIOOAOMbCs  2i0poni3y 3
YMBOPEHHAM OilbUl NPOCMUX CROJYK, MOOMO NPoOyKmu po3nady MOHOCAXapuoie
He € 8Y2/1e800aMU.

IHonicaxapuou, B CBOIO 4epry, MOAUIIIOTHCS Ha:

— onicocaxapudu (micmams 8i0 2 0o 10 3anuwikie monocaxapuois),

— glacue noaicaxapuou (micmamo 6invwe 10 3anuwKie MOHOCAxapuois).
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TEMA 2. BYTJIEBO/IU

3a  XiMIYHMMH  BJIACTUBOCTSIMH  BYIJIEBOAM €  0araroaTOMHUMHU

aJIbJIET1IOCIUPTaMH (MICTATh aNbACTITHY TPYITY -Gy cnuprtoBy rpyny — OH)
ab0 keToHOCTIUpTaMH (MICTITh KeToHHY Tpyny C=0 1 criupToBy rpymny — OH).

SIkmo kapOOHITBHA TpyIa pPo3MillleHa y KiHIll JaHIFoTa — MOHOCaXapHau
SBIISIIOTh COOO0 aNIBJIETi/T 1 HAa3MBAIOTHCSA Alb003010, TIPU IHIIOMY IOJIOKECHHI
KapOOHITBPHOI TPYMU — MOHOCAaXapuau SBISIOTHCS KETOHOM 1 Ha3WBAIOTHCA
Kemosoio.

B 3anexnocTti Bijl KiabKOCTI aroMiB KapOoHy B JaHIIOTy MOHOCaXapuau
AT HA:

— 61031 (2 atomu C); —rekcosu (6 C);
— 1pio3u (3 C); —rento3u (7 C);
— tetposu (4 C); —okto3u (8 C) 1 T.1.

—neaTo3u (5 C);
Hali011p111 MOMMpeHUMH € TIEHTO3H 1 T€KCO3H.

Bio3u:
ced
|
CH,OH
[nikoxonosuil anvoe2io
Tpio3u:

3aranpHa Gpopmyna — C3HgOs. Ilpu okMCHEHHI TEPBUHHOI CIUPTOBOI IPYIU
TPHOXaTOMHOTO CHHUPTY TJILEPOJy YTBOPIOETHCA TINIIEPUHOBUNA  abJETi]l
(ampao3a), MpPU OKUCHEHHI BTOPUHHOI CHUPTOBOI TIPYyHNH — YTBOPIOETHCS
JIOKCHAIIETOH (KeT03a).

C<H CH,OH
| |
CHOH C=0
| |
CH,OH CH,0OH
I niyepunosutl anvoezio Iioxkciayemom
(anvoosa) (kemo3a)

B mouekyni riinepruHoBOro anberiay € acumeTpuuHuii arom KapOony — 1ie
Takuil, SKUA  3B’A3aHUM 3  YOTMpPMA  PIBHUMH  TpynamMud  aTOMIB.
[To3Havaethcs *. Tomy TIIEPUHOBUN abJerijy MOXKE ICHYBaTH Yy ABOX (opmax
(i3oMepu). Yci 130Mepu MOHOCaXapu/IiB oAuIsItOThCs Ha D- Tta L-dhopmu (D- ta L-
KOH(Uryparis).
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KOBAJIb T.B., OBYAPYK O.B. 3ATAJIBHA BI10JIOT'1A

[3omep rainepanbaeriay, y AKoro mpu mpoekiii Mojen Ha miaomuHy OH-
rpymna Oins acumeTrpudHoro atomy KapOoHy po3smilieHa 3 MpaBoi CTOPOHH —
HA3UBAETHCS D-raiuepanpaeriaom, a  J13epKalibHe B1IOOpaXKEHHS —
L- riminepanbaeriaom:

0 0
C<y C<H
| |
H-C*—-OH OH-C*-H
| |
CH,OH CH,OH
D-eniyepunosuii anvoecio L-eniyepunosuii anvoeeio

Yum Ounbliie 4uciao acuMeTpuyHuX atomiB C, TuUM OuUIblIE YHCIIO
mpoCcTOpoBUX  130MepiB  (cTepeoizomepiB).  Kinbkicms  cmeopeoizomepis
susHawaemuvcs 3a gpopmynoro Diwepa:

N=2", ne :

N — xinbxicmo cmepeoizomepis;

N — kinvkicms acumempuunux amomie C.

['minepuHOBUN anbaeri 1 AIOKCIAIIETOH MICTAThCSA B TKAaHWHAX y BUTJISII
ckJIaHux edipiB 3 opTohophHOpPHOIO KUCIOTOK SIK MPOIYKTU MPOMI>KHOTO OOMIHY
BYTJIEBO/IIB 1] Yac peaKIliil TIiKoIizy 1 OpoAiHHS.

[Tpupoani rekco3u — IIIOKO3a, PpyKTO3a, MaHO3a 1 rajlakTo3a HaJIeXKaTh, K
npaBwio, 0 cnoiyk D-psmy. Takox BigomMo, 10 MNPUPOAHI MOHOCAXapuIu
BOJIOJIIOTh ~ ONTUYHOK  AKTUBHICTIO.  3JaTHICTb  O0EpTaTH  IUIOIIHMHY
MOJIIPU30BAHOTO TMPOMEHS CBITJIa BIPaBO IMO3HAYAIOTh 3HAKOM IIOC (+), a y
MPOTUJICKHY CTOPOHY — 3HakKoM MiHyCc (—). Takum umnHOM, D-TninepuHoBuUiA
anpJeriyy obeprae IUIONIMHY MOJIIPU30BAHOTO CBITIA BIOPABO 1  SIBISETHCA
D (+)-anpaotpiosoro, a L-rminepuHoBuit aiabaerin € L (—)-aabpaoTpiosoro.

Terpo3u. 3aransna ¢opmyna — Cy4HgO,4. IlpencraBHuku: eputpoza —
MPOYKT MEHTO3HOTO NUIAXY OKUCHEHHS BYTJIEBOJIIB.

Epumpoza — mpo3opa B'si3ka piguHa, qy’ke JA00pe pO3dYMHHA y BOII, ajie
MOTaHO PO3YMHHA B OpraHiyHMX pO3YMHHHMKAX. B pociauHax 1 OaraThox
MIKpOOpraHi3Max NpHiiMae ydacTb B CHHTE31 apOMATHUYHUX aMIHOKHCIOT
TUPO3UHY, TpUnTOdany 1 heHinanaHiny.

IlenTo3u: 3aranbHa dopmyna CsHigOs (32 BUHATKOM J€30KCUPUOO3U —
CsH1904). YTBOpIOIOTHCS TIEHTO3W B PE3yJbTaTl MPOMIKHOIO OOMIHY, 30Kpema
neHtro3Horo nuisixy. Jlo meHTo3 HajmexaTh pubo3a 1 Jae3okcupubosza. lle
KPUCTQJIIYHI PEYOBMHHU, COJOJIKI Ha CMak, po3uuHHI y Boji. Jle3okcupubosa
BIJIPI3HSIETHCS BiJl pUOO3H BIJCYTHICTIO B il MOJIEKYIT1 OJIHI€T T1POKCHIIBHOI TPYIIH,
ska 3amiHeHa aToMoM [igporeny. Pubo3a i mesokcupubo3a BXOIATH O CKIIATY
HYKJIETHOBUX KHUCJOT, SIKI B KJIITHHAX OpraHi3My CHHTE3yIOTh OUIKH 1 TepeaaroTh
CHa/IKOB1 O3HAKH.
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TEMA 2. BYTJIEBO/IU

0 0
{H <H
| |
H-C-OH H-C-H
| |
H-C-OH H-C-OH
| |
H-C-OH H-C-OH
| |
CH,OH CH,OH
Pubosza (CsHyoOs) Hezoxcupubosa (CsHygO,)
ckiagoBa yactuna PHK, BX0UTh A0 ckiany JHK,
HYKJIEOTH/IIB, HYKJICO3U/IIB YTBOPIOETHCS B OpraHi3Mi MPHU BITHOBJIECHHI
prdo3u

Apabino3a — BXOIUTH N0 CKIaay IJIOJIB, MICTHThCS y BHIIHEBOMY Kiei. i
BUJIUVICHO B CKJIaJl TOJIicCaXxapwaiB, IO BXOJATh JIO0 CKJIaay TYyOEpKyJIhO3HOI
MMaJTAYKH.

g
H- (ll — OH
HO - Cll —H
HO-C-H
ClngOH
Apabinosa

Kcunoza — 6arato MICTUTBCS Y CKJIAJi TOJIICaxapyIiB JIEPEBUHU, COJIOMH,
KYKYpyA3sSHUX KadaHiB. BHKOPUCTOBYEThCS SK TIOKMBHE CEpENOBHUIIEC TIpU
BUPOIIYBaHHI KOPMOBHUX JPIKIKIB, @ TAKOK B KOHIUTEPCHKIN CIpaBi.

%
HO-C— 1
B¢ —on
HO- -1
CleOH
Kcunosza

12



KOBAJIb T.B., OBYAPYK O.B. 3ATAJIbHA BI0JIOTIA

Kcunynoza — yTBOpIO€ThCS B IEHTO3HOMY LIMKJII OOMiHY BYTJIEBO/IIB.
CH,OH
|
C=0
|
HO-C-H
|
H-C-OH
|
CH,OH
Kcunynosa

bepe ydacTb B 010CMHTE31 HYKJIETHOBHX KUCIOT. HamexuTp 10 KeTo3.

Cepen MoHOCaxapu/iB HAUMIOMIMPEHIIIMMHU € TeKCO3M — 3arajibHa GopMyiia
CeH1,06. [IpencraBHukuU: enroxosa, ppykmosa, 2aiakmosa, MaHo3a.

Tmiokosza. i me HasuBaoTh nekcTposoro (dexter — mpaBo). I'mrokosa
IpaBOOOEPTAIOUNi MOHOCAXAPH]I, HAJIEKUTH 10 TPYIHU anbao3. li Iie Ha3MBAIOTH
BUHOTPaJHUMN IIyKOP.

['moko3a mommpeHa B TpupoAl. Y BUIBHOMY CTaHI BeJIUKa KIJIbKICTh
rimoko3u (17-20 %), MicTuThbes y BUHOTPal (3BIJICHM Ha3Ba BUHOTPAJIHUM ITyKOD)
Ta B 1HIINUX COJOJKUX IJIO/AX.

['moko3a — 000B’sI3KOBA CKJIaJ0Ba YACTUHA KPOBI JIIOAUHM 1 TBApUH, JTIM)H,
nepeOpaibHOi piAMHU. B HE3HauHId KUIBKOCTI BOHAa € B cedyl. [roko3a € B
Oarathox mosicaxapuaax. 3 Hei mo0y/I0BaH1 KpoXMalib, TJ1KOTEH, 1ETI0JI03a.

%
H-¢ o
HO- -1
H-C o
¢ —on
éHzOH
I'mokosa

Sk mpoMiXHUN TPOAYKT PO3MAaay BYIJIEBOIIB TIIOKO3a 3YCTPIYAETHCA Y
dbochopuiiboBaHOMY BUTJISAII — TITI0K030-1-docdar 1 rimoko30-6-docdar.
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TEMA 2. BYTJIEBO/IU

Oprani3M JTIOJUHU PEryJII0€ KOHIICHTPAIIO TJIIOKO3U y KpoBi Ha piBH1100-
120 mr/100 mn HaBiTH y CTaHl TOJIOJY, KOJU TJIFOKO3a KPOBI MOMOBHIOETHCS 3a
PaxyHOK T1APOJi3y 3aIaciB TNIKOTeHY a0 MIJISAXOM MEPETBOPEHHS aMIHOKHCIIOT.
[Ticns 11 piBeHb TJIIOKO3U Y KPOBI IMMIJABUIIYETHCS, Yy TOPIBHSHHI 3 PIBHEM
HaTIIecepIle, 3a PaxXyHOK BYTJIEBOMIB 1Ki, a MOTIM TOCTYIOBO 3HUKYETHCS [0
MOYATKOBOTO PIiBHS, OCKIJBKM TIIOKO3a BHUKOPHUCTOBYETHCS TKAHWHAMH JIJIs
OTpUMaHHs eHeprii abo I 3aracaHHs BYTJICBOAIB y (GOpMI TJIIKOTEHY.

['moko3a m00pe pO3UMHSAETHCS y BOMI. PO3YMHM TIIOKO3M  Pi3HOI
koHneHrpaii (10, 20, 40 %) HOCHUTH MIMPOKO BHUKOPUCTOBYIOTHCA SIK JIIKYBaJbH1
3aco0u npu 0araTbOX 3aXBOPIOBAHHSX JUISl 1H €KIIH.

®@pykmosa. 1lle HazuBaeTbes JeByIp03010 ( levulus — BniBo). IHmra HasBa —
TUTOZIOBUIA ITyKOP, HAJICKHUTH IO KETOT€KCO3.

CH,OH
t-o
Ho- -1
H-C—on
H- (ll — OH
CliHZOH
®@pykmosa

@®pyKTO3a [OOCUTH MOLIMPEHa B MNpupojl. BoHa BXOAUTH A0 CKIALy
nucaxapuay caxapos3u. OcobnauBo 6araro ii B MenoBi (42 % BiJ BCIX BYIJICBOIIB
Meny). BxoauTh Takok 10 CKJIaay pPOCIMHHOTO ToJjiicaxapuay — iHyJiHy. B
HEBEJIMKUX KiTBKOCTAX (PPYKTO3a MICTHTBCS B KPOBI JIIOJAMHU i TBapuH. li
docdopui edipu (bpykrozo-6-hocdar 1 Ppykroso-1,6-gudocdar) — nmpomixkHi
IPOAYKTH BYTJIEBOJAHOIO OOMIHY.

[Ipu BigHOBIEHHI (PPYKTO3M  YTBOPIOETHCS CHOUPT  COPOIT,  SKHIA
BUKOPHCTOBYETHCSA SIK 3aMIHHUK I[yKpYy MPH I[yKpOBOMY Aia0eTi.

VY 3HaYHUX KUIBKOCTSIX MICTUTBCSA Y BOJAOPOCTSIX, MIIOAaX TOPOOMHU, CIIMBH,
s10yH1, abpukocu. [Ipy OKUCHEHHI 3aJ1€KHO B1Jl YMOB MOXE YTBOPUTHUCS TIIHOKO34,
bpykro3a abo copbo3a, sKa pa3oM 13 COpPOITOM € BAKIMBUM MPOMIKHUM
MPOJIYKTOM CHUHTE3Y aCKOPOIHOBOI KMCJIOTH. 3aCTOCOBYETHCS K 3aMIHHUK I[YKPY
JUTSl XBOPUX HA LIYKPOBUH Aia0berT.
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KOBAJIb T.B., OBYAPYK O.B. 3ATAJIbHA BI0JIOTIA

I'anakmosa. Hanexuts 1o ampaorekco3. B opranizmi JIOAMHH 1 TBapuH
3YCTpIYa€eThCsl y CKIIA1 IUcaxapuly JaKTO3M 1 Tpucaxapuay — padiHo3u. BxoauTts
TaKOX JI0 CKJIaJly JIIi{iB HEPBOBOI CUCTEMH 1 TOJIOBHOTO MO3KY.

e
H-C—on

Ho- -1

HO - (ll —H
H-C—on
CngOH
T'anakmosa

MicTuThCs rajlakTo3a 1 B CKIaAHUX OlIKax — IiIiKonpoTeinax. B opranizmi
JIOJMHUA 1 TBAapWH TallakTo3a 3a y4YacTio (EPMEHTHUX CHCTEM MOXKeE
MEePETBOPIOBATUCH B TITIOKO3Y.

Manosza. BigHocuTbCsl 0 anbAorekco3. B opraHi3mi JIOJMHUA 1 TBapuH
MaHO3a BUSIBJICHA B CKJIaJll TJIIKOMPOTEINIB KPOB1, CJIU3Y KHUIIOK, PIUHU CYTI001B.
BxoauTh BoHa TakoXk 0 CKJIaay MPUPOJIHUX CKIAJOBUX BYJIICBOIIB — MaHAHIB.

%

HO — C|? - OH
HO- -1
¢ —on
¢ —on
CngOH
Mamno3za

Mano3a cosoka Ha cMak, Jo0pe po3uuHseThes y BoAl. [Ipu BimHOBICHHI
MaHO03a yTBOPIOE IMECTUATOMHUYN CITUPT — MaHIT.
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TEMA 2. BYTJIEBO/IU

JAucaxapuau.
Jlucaxapuou — cxjagHl BYIJICBOAW, MOJICKYJIa SIKUX IIJI Yac TiAPOJI3Y
PO3LIETUTIOETHCS HA JIB1 MOJIEKYJIM MOHOCAaXapH/IiB:

CoH2011 + HHO  —  CgH1206 + CsH1206.

Hucapunyd mnopsii 3 MojicaxapusiaMyd  SBJISIOTECS OCHOBHUM JKEPEJIOM
BYIJIEBOJIIB Y XapuyBaHHI JIOAMHHU i TBapuH. HanmexaTb 10 onirocaxapumis. Ix
MoJIeKyJa ToOy10BaHa 13 JBOX MOJIEKYJ MOHOCAXapH/iB, 3 €IHaHUX TIIIKO3UIHUM
3B’ SI3KOM.

Po3pi3HsA0Th qucaxapuan MaabTO3HOTO THITY 1 TPETalO3HOTO TUITY 3B’ SI3KY.

[Ipu mManbTO3HOMY THIII 3B’SI3KYy MOJEKyJa TUCAXapUay YTBOPIOETHCS 13
JBOX MOJIEKYJ MOHOCAaxapHuaiB dYepe3 KHCHEBHM MICTOK BiJ TJIIKO3UIAHOTO
TIAPOKCHITY OJJHOTO MOHOCAaXapuay 1 3BUYalHOro (YacTiiie 01151 4eTBEpPTOro aroma
Kapbony) rigpokcuity npyroro MoHocaxapuay. CxeMaTHUHO 11€ MOKHA MOKa3aTu

TaK:
1

C-C-C-C-C-C
\
cC-C-C-C-C-C
4
Taki pucaxapuad MarOTh BIAHOBHI  BJACTMBOCTI 1 HA3UBAKOThCSA
BigHOBIMIOIOUMMH  (penykyrounmu). Jlo aumcaxapuuiB, sKi MarmOTh BiJHOBHI
BJIACTHUBOCTI, HAJIEKAaTh MaJIbTO34a, JIAKT034, 11eJ1001034.
[Ipu yTBOpeHHI MOJEKYIH AUcaxapujy TPErajo3HOro THUIY KHUCHEBHM
MICTOK BUHHKAE 32 PaXyHOK 000X TIIKO3UIHUX T1IPOKCHUIIB:

CH,OH CH,HO
OH
HO
H
Tpezcanosa

Taki aucaxapuau HE MalwTh BIIHOBHUX (peIyKyr4ux) BiacTuBocTeu. Jlo
Jcaxapu/iiB TPETaJIO3HOTO TUITY 3B 3Ky HaJIEKaTh caxapo3a, TPerajuiosa.

Cepen aucaxapuaiB HalHOUIBII MOMIUPEH] 1 MAlOTh BAXKJIMBE 3HAYEHHS IS
OpraHi3Mmy caxapo3a, JJaKT03a, MajbT03a, TPerajiosa, 1eia00103a.

Caxapo3za (bypsaxosuti abo mpocmunHuli yykop). MiCTUTBCS y BCIX 3€JIECHUX
pOCIIMHAxX, OCOOJMBO B KOPEHEIUIoJax IyKpoBoro Oypsika (mo 27%), B COKy
IyKpOBO1 TpOCTUHHU. MoJleKyna caxapo3u CKJIAJA€ThCs 13 3aJUIIKIB TIIOKO3M 1

bpyKTO3H.

16



KOBAJIb T.B., OBYAPYK O.B. 3ATAJIBHA BIOJIOT'IA

CH,OH CHzOH
O O
OH OH
O 0 CH40H
OH OH
Caxapo3za

Hemae BiZHOBHMX BIacTHBOCTEH. PO3IIEIIIIOETHCS MiA BINIMBOM (EPMEHTY
iHBepTa3u (caxapasu). B pesymbrari Timpomizy caxapo3d B TOHKIM KHIII
YTBOPIOETHCS CYMIIl TJIIOKO3M 1 (PYKTO3U — IHBEPTHUH I[yKOp, SIKHIl oOepTae
IUIOLIMHY CBITJa BiIiBO. [lpuponHuii 1HBEPTHHM ILYKOp — OJDKOJIMHHUA MeE].
Caxapo3za — 11e I[IHHUN MPOAYKT XapuyBaHHS, IIMPOKO BUKOPUCTOBYETHCS TAKOK Y
dbapmaneBTUYHINA TPOMUCIOBOCTI /i1 BUTOTOBJICHHS TIOPOIIKIB, MIKCTYD.

Jlakmo3za (monounuti yyxkop). el nucaxapua MiCTUTBCSI B MOJIOI. €IuHUN
ucaxapu/l, IKMi CUHTE3YEThCSl B OpTaHi3Mi (B MOJIOUHIM 3a51031). CKilagaeThes 3
MOJIEKYJI TJIFOKO3H 1 FaJIaKTO3H.

CH40OH CH,OH
OH ] ]
OH O OH
OH
OH OH
Jlakmo3a

Hanexuts 10 MaibTO3HOTO THITY 3B’s13Ky. HaltOinbiie 1akTo3u MICTUTHCS B
mosomi Hocopora (30 %), cepen ClTbCHKOTOCTIONAPCHKUX TBAPUH - B KOOMISTIOMY
Moutortl (5-6 %). 3 KoOUIAYOTO MOJIOKa POOJIATH Hamiil — KyMuc. Po3miernitoerses
M1]] BIUTMBOM (DEPMEHTY JIaKTa3H.

Manvmo3sa (conooosuit yykop). Monekyna MaJIbTO3W CKJIAIA€ThCs 13
3aJIMIIKIB IBOX O — TJIFOK03. Ma€ BIAHOBHI BIACTHBOCTI. ManbTo3a € MpOMIXKHUM
MPOYKTOM T1JIpOJII3Y KPOXMAJIIO, FITIKOTEeHY.

CH,OH CH,OH
O
OH
HO
H OH
Manvmo3sa

baraTo ManbpTO3M € B MPOPOCINX 3epHAX suMeHIO (COJI0I1), KHUTa, MIICHHMIII
Ta IHIIKX 3JIaKiB, a TAKOK Y TOMAaTax 1 HeKTapi 6ararboX POCIIHH.
Tpezanoza (miko3za abo epudbnuil yykop). MicTuTbcsi B Tpubax, BOJAOPOCTSIX,
JUIaiHUKaX, B APKIKAX, a TAKOXK B reMoJIiM]i 4epBiB 1 KOMax.
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TEMA 2. BYTJIEBO/IU

CkmamaeTbes 13 JBOX 3QJIMINKIB TIIOKO3HM, CHOJYYeHHX 1,l-TIaiKo3umaHuM
3B’s13kOM. HeMae BiJIHOBHUX BJIaCTUBOCTEH.

Lleno6ioza. YTBOPIOETbCS B TPAaBHOMY KaHalll TPaBOiJHUX TBapUH
(0co0MBO B MEpeaNUIyHKax >KYWHMX) I BIUIMBOM OakTepiaabHOTO (EepMEHTY
[eJII0JIa3u K MPOMDKHUM MPOAYKT TiIPOJIi3y KIITKOBHHU. MoJiekyna 11e100103u
CKJIaJIa€ThCsl 13 JIBOX 3aluIIKiB [ — rmroko3u. Ilemo6Gio3a mae  BigHOBHI
BJacTUBOCTI. BoHa 100pe po3uMHSETHCA Yy BOJII, Maibke HE CONo/Ka. Y BIIbHOMY
CTaHi 3HaiIcHa B MPOPOCINX 3epHAX 3J1aKiB, KICTOYKAaX aOpPUKOCIB, MATOIll TEIKUX
JIEpEB.

Hoaicaxapuamn. JlUtAThCsd Ha TOMOIIOJICAaXapUau 1 TeTepoIoIicaxapujin.
Mounekynu eomononicaxapudié moOyn0BaHi 3 BEJIMKO1 KIJTBKOCTI 3aJIMIIIKIB OJHOTO
MOHOCAaxXapuay: TJOKo3u, (Qpykro3u Tomo. Haiilinpiie 3HaYeHHS MarTh
KpOXMaJb, TJIIKOTEH, 1HYJI1H, KITITKOBHHA.

Momnekynu rereporioiicaxapuaiB - MOOyJOoBaHI 13  3alUIIKIB  PI3HUX
MOHOcaxapuaiB. Jlo HMX HaleXaTh TlaTypOHOBAa KHCJIOTA (€ XIMIYHOK OCHOBOIO
CKJIOBUJHOTO TLIAa OKa, MYMKOBOTO KaHATHKY), XOHIPOITUHCYJIb(paTHA KHUCIOTa
(cknazoBa YacTUHA XPSALIIB, KICTOK, IIKIPH, CTIHOK KPOBOHOCHUX CYJIHMH), T€apyH
(aHTUKOATYJISIHT).

Kpoxmane. YTBOproeTbcs mpu (POTOCHHTE31 y XJIOPOILIACTAaX POCHUH 1
BIIKJIQJAEThCSA Y BUTJISII 3€pEH B PI3HUX OpraHax pociuH. 3arajibHa (popmyra
kpoxMainio — (CgHyoOs)n. 3a (i3MUHMMH BIACTHBOCTSAMH KPOXMallb — II¢ OLIHiH
aMmop¢HUil MOPOIIOK, y rapsadiil Boai HaOyxae, 3 MOJOM Ja€ CUHE 3a0apBIICHHS.
Mouekyina Kpoxmalio mody/10BaHa 13 3aIHUIIKIB O — TITFOKO3H.

Kpoxmanb ckiagaerscst 13 aBox (pakimiit: amino3u (10-30 %), sxa mae
HiHiiHY OyaoBy, 1 aminonektuny (70-90 %), skuii Mae posramyxkeHy OymoBy. B
am1J1031 3aJIMIIKKA TIIOKO3W 3B’si3aHl 1,4-TIIKO3UAHUME 3B’ si3KaMu. MoneKyJsipHa
Maca amito3u 20Tuc - 1 MiH, KinbKicTh 3anumkiB rioko3u — 200-1000. Aminosa
JI00pe PO3UMHSETHCS Y BOJI1, MPU JOJaBaHHI MOy 3a0apBIIOETHCS Y TEMHO-CHUHIN
KOJIIp.

Monekynn  aMIJIONEKTUHY — BIAPI3HSAIOTBCS — BiJ  aMmMUIO3M  3HAYHOIO
PO3TATYy’KEHICTIO CBOIX JIAHIIOTIB. Y MICISIX PO3TaTyKEHb 3aJUIIKU O — TITFOKO3H
3B’s13aH1 1,6-TJIIKO3UIHUMHU 3B’SI3KaMU. AMUTOTIEKTHH y Tapsdiii BOAl YTBOPIOE
KJICHCTEp, a 3 HOAOM Jlae 4epBOHO-(ioseTOBe 3a0apBiieHHs. MoJjekyssipHa Maca
rioro Bijg 100 THC 10 KIJIBKOX MIJIH, KIJIBKICTE 3aiauIiKiB Tmroko3u — 5000-6000.

Kpoxmanb Moke 3a3HaBaTH TIAPOJI3Y MiJ BIUIMBOM (PEPMEHTIB aMijia3d 1
ManbTa3u. ['1Apoti3 KpoXMaio MPOXOAUTh 38 TAKOK CXEMOIO:

H,0 H,0n H,O
(C6H1005)n - (C6H1005)x — 2 C1pH2011 — nCgH1206
KpPOXMAJjlb ()ekcmpuHu MaAabmos3a 2HIOKO3a

Jexcmpunu — monicaxapuAy 3 MEHILIOK MOJEKYISPHOI Macor, HIK Yy
KPOXMAJI0, MPOAYKTH HETIOBHOT'O PO3IICTNIEHHSI KPOXMAJTIO.
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JloOpe po3UMHSIIOTHCSA Y BOJI, MAalOTh BITHOBHI BJIACTUBOCTI. B 3aye:kHOCTI
BIJI TOTO, sIKE 3a0apBJICHHS BOHU JAIOTh 3 HOJAOM, AEKCTPUHH MOIISIOTHCS HA:

— aMUIOACKCTPUHHM + HOa — CUHBO-(i10JIeTOBE 3a0apBIICHHS;

— epUTPOACKCTPUHU + MOl — 4epBOHO-Oype 3a0apBIICHHS;

— aXpOJEKCTPHHHU + Ol — )KOBTO-Oype 3a0apBIICHHS,

— MaJIbTOJIGKCTPUHU + MO/ — HE 1al0Th 3a0apBIICHHS.

Kpoxmanib — HIHHMIA TPOIYKT XapuyBaHHs, OCHOBHE JIKEPEJIO BYTJIEBO/IIB.
[[Iupoko BUKOPUCTOBYETHCSA B XapyoBiid, TEKCTWIbHIA MPOMMCIOBOCTI, Y
MEUITNHI, B TIOOYTI.

I nikoeen — TBapuHHUN Kpoxmasib. OCHOBHA pe3epBHA PEYOBUHA OpPraHi3My
JOUHYU 1 TBapuH. Haiibinbiie riikoreHy MICTUThCS B mediHIl (2-5%) 1 m’si3ax
(0,5-2 %). I'mikoreH, K 1 KpoxMallb, MOOYAOBaHUI i3 3QJIUIIKIB TIFOKO3M 1 Mae
Taky camy 3araiabHy popmyny — (CeHygOs), . Bei mporecu KUTTEMISIIBHOCTI, 1 B
nepiry yepry, podora M’s31B, MPOXOASITh OJTHOYACHO 13 PO3IICTUICHHSIM TJIIKOTEHY.

['mikoren — Oinuii amopdHUN TOPOIIOK, AOOpPE POZUMHSETHCS HABITH Y
XOJIOJIHIM BOJI1. 32 XIMIYHOIO CTPYKTYPOIO TJIIKOTEH CXO0XUH 3 aMUJIONEKTUHOM. Bif
aM1UJIOTIEKTUHY BiH BIJPI3HSAETHCA TIIbKU OUIBIIOI0 PO3TATYKEHICTIO MOJIEKYJIH,
O1IBII0I0 MOJIEKYIIsipHOIO Macoro (Bia 400 tuc no 5 miH). Monekyna noOyaoBaHa
13 2400-300 THC. 3aNUIIKIB TJIOKO3W. Y TpaBHOMY KaHaji TUIIKOTEH
PO3IICIIIIOETHCS (PePMEHTAMH aM1JIa3010 1 MajibTa3010. 3 PO3UMHOM MOy TJIIKOTeH
nae 3a0apBiICHHS BiJ] BUHHO-YEPBOHOTO JI0 YE€PBOHO-OYpOTro, 3aJieKHO BiJ BUAY
TBapWH, 3 SKAX HOTO BHIUIEHO. [JIIKOT€H B OpraHi3Mi JIOJWHU 1 TBAapWH
CHUHTE3YETHCS 3 TIIIOKO3M 1 HAarpOMADKYEThCS B OpraHax 1 TKaHWHAX, B TMEPIOAH
MDK IPUIMaHHAM 11 BIH PO3LICIUIIOETHCS 1 MOCTAYa€ OPraHi3M TIIFOKO3010.

Lenonoza (abo «nimrxosuna). IloOymoBaHa 13 3aJUIIKIB [—TJIFOKO3H,
3B’SI3aHUX MK c00010 1,4-TIMK0O3uIHUME 3B’ s13kamMu. KITITKOBHMHA CKJ1aJa€ OCHOBY
00O0JIOHOK KMITHH. € TOJIOBHOIO CKJIQJIOBOI0O YAaCTUHOK POCIHMHHUX KOPMIB.
CtpykTypHa OAMHHUII KIITKOBUHH — 11€7100103a.

LH OH

OH Ix

HutkonomiOHI  MOJIGKYJIM  IIEJIOJO03W,  PO3MIIIYIOUUCH  MHapayiesibHO,
30MparOThCsl B MyYKH, 1€ MK HAUMH BHHHMKAlOTh BOJHEBI 3B’A3KM B pe3yibTari
B3a€MOJII T1IPOKCWIbHUX Tpym. IleBHa KUTBKICTh My4KiB 30MPAa€ThCS Y BOJIOKHA.
[li ocoOnamBocTi OYyAOBM € NTPUYMHOIO HEPO3UMHHOCTI WENIOJNIO3W Y BOJl Ta
OpPraHIYHUX PO3YMHHHMKAX 1 MEXaHIYHOI MIITHOCTI 1 BOJIOKOH. BHacmimok Takoi
OyZ0BH PO3UMHHUK HE MOKE POHUKHYTH BCEPEANHY ITyUKa.
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CrenianbHuX (PEPMEHTIB, K1 PO3LICTUIIOIOTH KIIITKOBUHY, OPTraHi3M JIOINHH
1 TBapuH He BHUpoOJsge. B mepeanuryHkax >KyHHMX 1 B OOOMOBIM KHIIII
OJIHOKOTIMTHUX IICJII0JI03a TiJ] BIUIMBOM OaKTepiaiIbHUX (PEPMEHTIB 1IEI0JIa3u 1
1en0061a3u TiIPOM3YEThCA 10 [—TIJIIOKO3M, SIKa 3a3HA€ PI3HUX BUIIB OpodiHb. Y
MOHOTACTPUYHHMX TBAPWH IIENIOJNIO3a CHPHSE TEPUCTAIBTUIN KHIICYHUKY, €
CBOEPIAHUM IMOAPA3HUKOM IIUTYHKOBO-KHUIITKOBOT CEKpelii.

Inynin. MoHomepoMm iHynmiHy € ¢GpykTo3a. IHymH — 1e pe3epBHUM
noJricaxapua 0araTb0X POAWH POCiuH ((piaTKOBUX, CKIAJTHOIBITHX, JUTIMHUX Ta
iH.). barato #oro Mmictuthes y OynpOax TomiHAMOypy (3emMiisiHOI Tpymn) Ta
»opkuH — Big 40 10 80 % 3arayibHOI cyxoi Macu. MoJjiekyna iHyliHy nmo0y1oBaHa
13 3aJTUIIKIB (PPYKTO3H, SIKI CIOTYYAIOTHCS MIXK COOOI0 3a TUIIOM 1,2-TII1KO3UIHOTO
3B’s13Ky. [HYJiH JOCHTH JIETKO 3aCBOIOETHCS OPraHi3MOM, TOMY € I[IHHOIO
KOpMOBOIO pevoBuHOW. [Ipu 1mykpoBoMy miaGeTi MOXKE 3aCTOCOBYBATHCH SIK
3aMIHHUK IIYKpY.

[Ile ogHUM NPEICTAaBHUKOM TOMOTIOJICAXapUIIB € XimuH, KU BUKOHYE
3aXMCHI  (YHKII, € 30BHINIHIM CKEJETOM JUIi TMPEACTaBHUKIB  THITY
YIICHUCTOHOTHX.

I'emepononicaxapuou.

Lle cknaoui nonicaxapuou, Monexkyau AKuUx nodyo008aHi i3 3aNUUIKIE DI3HUX
MOHOCAxXapuoig, IXHIX NOXIOHUX MA IHUUX CNOJIVK.

@yHKIIi B OpraHi3mi:

— OIMopHa (XOHAPOITUHCYIb(AaTHA KUCIIOTA);

— 3axucHa (TernapuH);

— perynaropHa (riaJypoHOBa KUCIIOTA).

Toodinaomwvcs na 06i epynu.

— 2NIKO3AMIHeNIKAHU (paHiue IX HA3UBAIU MYKONOAICAXAPUOAMU)

— enikonoaicaxapuou.

I'mxo3aMiHIIIIKAaHU BXOJISITh hi (o) CKJIay MIPOTEOTJIIKaHIB -
BHCOKOMOJICKYJIIPHUX BYTJICBOJHO-O1IKOBUX CHONYK (dacTka Oinka 1-2 %). Bonu
NOOLIAIOMbCA HA KUCHL | HeumpanbHi. 3 KUCIUX 2NIKO3AMIH2NIKAHI8 HauOiLivbuie
HOWUPEHHS MAlOMb MAKi NPeoCmasHUKU.

Lianyponosa xucnoma. T'erepomnosnicaxapui, MOOyIOBaHUN 13 3aJUIIKIB
MOJIEKYJT TJIFOKYPOHOBOT 1 OLTOBOI KMCJIOT, TJIIOKO3aMiHy. MoJekyisipHa maca —
200 THc. - KibKa MJH. ['1aTypoHOBa KHCJIOTa € XIMIYHOIO OCHOBOIO CKJIOBHJIHOTO
TiJla OKa, IMYyNKOBOTO KaHATHWKa, CHUHOBII, OJHMCKY40i OOOJIOHKM SIALIEKIITHHU,
Karcyya JAesSKUX MiKpoOiB, Oarato ii B KIITMHAX OKPEMHUX NyXJUH TOIIO. Y
TKaHWHAX BUKOHYE POJIb 'NIEMEHTYIOUOi PEYOBHMHHU, € Oap’epoMm, KUl 3axuuiae
KJIITUHA B1J] MPOHUKHEHHS B HUX MIKPOOIB 1 OTPYHHUX PEUYOBHH, Oepe ydacTh y
perymsii HaaXO/HKeHHS B KJIITUHU BOJM Ta IHIIUX CIONYK, SIK TOJIIEIEKTPOIIT,
perymoe o0MmiH HoHIB. [lomicaxapun XapakTepu3yeTbCs BUCOKHUM CTYIIEHEM
MeTabo113My — Mepioj HaMiBpO3Maay Horo MOJIEKYJIH CTAaHOBUTH 2 TO0H.
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OOMIH TiamypOHOBI KHCIOTH TOPYIIYETHCA MPU MIKCEIEMi, peBMaTH3MI,
OakTepiaIbHUX 1HPEKITISX.

Xonpoimuncynoghamua Kucioma. [Tpoaykt noJriMepu3arii
aleTUJITAIAKTO3aMIHCYIb(ATY 1 TIIOKYPOHOBOI KMCJIOTH, CIIOIYYEHUX MK CO00I0
oera 1,3- 1 Gera-1,4-rimiko3uaHuMu 3B’ s3kamu. CKjajgoBa 4yacTHHA XPSIIiB (70
40% cyxoi macH), KICTOK, OCHOBHOI PEUYOBHMHHU CIIOJYYHOI TKaHWUHH, CEpPLEBHUX
KJIalaHiB, CTIHOK KPOBOHOCHUX CYJMH, IIIKIpH TOIIO. B opraHi3aMi BUKOHY€E OMOpPHI
¢ynxuii. Ii Monexynspra maca — 50-200 Tuc, y komiiekci 3 koaarenom — 40-50
MiH. bepe ydactp B floHHOMY OOMiHI W peryismii HaJIXO/PKEHHS MOKUBHUX
pedyoBHH y KIITUHU. llepion HamiBpo3maay MOJEKYyd KHUCIOTH B OCHOBHIN
pEYOBHHI WIKIpH — 8, xpsima — 16 aio.

I'enapun — 1e TIKO3aMIHIJIIKaH, MOJIEKYJIa SIKOTO YTBOPEHa 3aJMILKaMU
anb(a-D-raoko3aminy, TIIOKYpPOHOBI, OLITOBOI Ta cyyibdatHoi kucioT. Lle Oimuit
aMOp(HMII MOPONIOK, PO3UMHHHI y BOJi, CTiiikMii NpOTH HarpiaHHsA. Moro
MosiekysisipHa maca — 15-20 Thc. B opranizami BUPOOISETHCS TKAaHUHHUMHU
06azodinamu. I[lpurniuye yTBOpeHHS TpPOMOOKIHA3M ¥ 1HAKTUBYE TPOMOIH,
3MEHIIIyE BMICT y KpOBI XOJIECTEpPHHY, 3HIKYE apTepiaibHuil Tuck. bararo
renapuHy MICTUThCS B TKaHWHAX nediHku (10 100 Mr Ha 1 Kr Macu); Jemnio MeHiie
— B TKaHMHAX JIETE€HIB, CEJIC31HKH, IITUTONOAI0HOI 3aJ1031, M'S31B.

HartpieBy cinb renapuHy 3aCTOCOBYIOTH SIK aHTUKOATYJISIHT TP TIEpETMBaHH]
KpoBi ¥ TpoMOo3ax. 3 TKaHMH JIETE€HIB, a TAKOX 13 CTIHOK aOpTH BHUIIJICHO
renapuHcyibdar.

Hevumpanoni  enikozaminenikanu. CkiaaHl BYTJIEBOJW, MOJIEKYyJa SIKUX
CKJIAJAEThCs 3 0araThbOX 3aJUIIKIB HEHPaMIHOBOI 1 ClaJOBUX KUCIOT. MICTATbCS y
BCIX OpraHax 1 TKaHWHax, cekpeTrax 1 ciauzax. [IlpydyoMy B Habarato OLIbIIKMX
KITBKOCTSX, HDK KHCIMX TJIKO3aMIHTJIIKaHIB. € KOMIIOHEHTaMH 0araThox
TJIIKOMPOTEIAIB, Y TOMY YUCHI (epMEHTIB 1 ropMOHIB. OKpeMi BU3HAYAIOTH TPYITY
KpOBI y TBapHH.

I nikononicaxapuou MarTh no1i0Hy OynoBy 3 KHCIIUMU
IJIIKO3aMIHIJTIKaHAMU, OJJHAK Y CKJIal X MOJIEKYJ HEMa€ 3alUIIKiB TeKCO3aMiHy.
TunoBuMU iX MpeCTABHUKAMU € TIEKTUHOBI PEUOBUHH.

llexmunosi peuosunu — BUCOKOMOJIEKYJISIPHI CIOJYKH, MOOYJOBaHi 13
3aJIMIIKIB MOJIEKYJ TajJaKTypOHOBOI KHCJIOTH 1 METHJIOBOTO CIHUPTY. MicSThCs B
KOpEHSX IYKpOBOTO Oypsika 1 MopkBu (2,5 %), Oynbp0ax 1 cTebiiax KOPMOBHX
pocnuH (0,8-1,3 %), sirogax 1 GppyKTax, COHAIIHUKOBIN JIy31 ¥ skomi. MoJiekynsipHa
Maca — 20-50 tucsu. Ile miHHI KOpMOBI 3aco0M, CHPOBUHA JIJIi BUTOTOBJICHHS
KPOBOCIIMHHUX IpernapaTiB, aHTUO10TUKIB. BUKOPHUCTOBYIOTHCSA B CHPOBAPIiHHI.
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TEMA 3. JIIIIAN

Jiniou (8io epey. 1ip0s — srcup) — 6enuxa spyna opeanivHux pedosun, 00 Kol
BX0051Mb JHCUPU | HCUPONOOIOHI peuoBUHU (Cmepuou i BOCKU).

Jliniau 06’ eAHYIOTh BEJIMKY TPYITY PI3HUX 3a XIMIYHOKO IIPUPOJIOI0 PEUYOBHH,
K1 MaroTh CIIIbHI (PI3UKO-XiMiuHI BIacTUBOCTI. ONHIEIO 3 TaKWX BIACTUBOCTEU
JIMIAIB € HEPO3UMHHICTh IX Yy BOJII 1 3/IaTHICTh TOOpPE PO3YMHITHCS B OPraHIdYHHX
PO3YMHHHUKAX — CIUPTi, edipi, Xaopodopmi, areToHi, 6eH30m1 Ta iHmux. Jliniam €
CKJIaJHUMHU e(ipaMH CIHUPTIB 1 BUIIMX KUPHUX KHUCIOT. Jlimigum yTBOPIOIOTH
eMYJIbCI.

B 3anexHocTi Big TOro, ki QyHKIi BOHM BUKOHYIOTh, JIMIIU MOIISIOTHCS
Ha:

— NPOMONIAZMAMUYHI (CMPYKMYPHI) — € CTPYKTYpPHHM MarepiajoMm, He
3HHMKAIOTh HABITh MIPU FOJIOAYBaHHI;

— pesepsHi (3anacHi) — BIIKIANAIOTHCS TiJ MIKIPOIO, OIS BHYTPILIHIX
OpraHis.

binbiia yacTuHa XHpy B OpraHi3Mi 3HAXOJUTHCA Y 3B’SI3aHOMY BUTJIAIIL 3
O1IKaMH Ta BYTJIEBOJIAMH.

@yHKUIT JI01A1B JOCUTh PI3HOMAHITHI:

1. Enepreruuna pons (1 r xupy — 9,3 kkan abo 39 k/Ix eneprii);

2. Jlxxepeno Boau (100 T xupy — 107,1 r. BoAN);

3. CtpyKTypHa poJib (CKJIaI0Bi YaCTUHU KIITHHHUX 00O0JIOHOK);

4. 3axucHa poJjb (3aXUCT BHYTPILUIHIX OPTraHiB Bl MOIIKOIXEHB);

5. TepmoperynsatopHa poJib (0COOIMBO J1JI TBAPUH MIBHIYHUX IIUPOT);

6. PO3UMHHUKY >KUPOPO3UYNHHUX BITAMIHIB,;

7. IIpu 0OMiH1 KHPIB YTBOPIOIOTHCS O10JIOTIYHO AKTUBHI PEUOBUHU (BITaMiH
J1, ’KOBYHI KHCJIOTH, OKPEMi TOPMOHH, TPOCTATTIAHUHH).

Buainsiors AB1 Tpynuy JIIIB: #poCcmi i CKAAOHI.

Ilpocmi niniou yTBOPIOIOTHCS 13 3QJMINKIB CHUPTIB Ta BHIIUX >KUPHUX
KHCJIOT.

Cknaoui niniou yTBOPEHI 13 CIHPTY, BUIIUX S>KHUPHUX KHUCJIOT Ta IHIIUX
pedoBuH (PocdopHOi KUCTOTH, CYTb(PATHOI KUCIOTH, BYTIEBOAIB TOILIO).

[TpocTi miniau NOAiISIOTECS Ha:

1. Hetimpanwni sorcupu (mpueniyepuou, mpuayuieiiyeputu);

2. Cmepuou;

3. Bocku (yepuou).

Hevimpanvni orcupu - e ckinaani eipu TphoXaTOMHOTO CIUPTY TIILIEPUHY 1
BUIIUX JKUPHUX KUCTOT. CXEMaTUYHO MOJIEKYITY KUPY MOKHA 3aIMMCATH TaK:
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ID
,o

H QC_O - Cﬁ\\\_ Hg
O

ne:

R1, Ry, R3— 3amumiku BUIITUX )KUPHUX KUCIIOT.

Jlo ckiaay >KUpiB BXOSTh HACHUYEHI 1 HCHACHYEH1 BHIII )KHPHI KUCIIOTH.

Hacuueni: C;7H3sCOOH — creapunoBa;

C15H31COOH — nanpMiTHHOBA;
C13H7COOH — mipuctuHoBa.

Henacuueni: C;H33COOH — oneinoBa (01MH MOABIHHUM 3B’ S30K);
C17H3,COOH — ninonesa (;1Ba MOJABIMHUX 3B’ SI3KH);
C17H29COOH — ni"osieHoBa (Tpy MOABIMHUX 3B’ S3KH);
C19H3;COOH —apaxinoHnoBa ( 4oTHpH MOJIBIHHUX 3B’ SI3KN ).

XKupu npyxe nommMpeHi B NOpupoil. Y CKIaAl TBAapUHHUX IKHUPIB
NEepPeBaXalOTh HACHYEHI XKUPHI KHUCIOTH. ToMy TBapuHHI kupu TBepai. Kupu
POCIMHHOTO TIOXO/PKCHHS B CBOEMY CKIJIAJi MICTATh 3aJMIIKH HEHACHYCHHX
XKUPHUX KUCIIOT 1 € piiuHaMu (KpiM adbMITHHOBOTO Macia).

JloBeieHo, MO JesiKi HEHACHYEHI BUII KUPHI KUCIOTH HE CUHTE3YIOThCS B
OpraHi3Mi JIOMMHH i1 TBapuH ab0 YTBOPIOIOTHCA B HEAOCTATHIM KiTbKOCTi. Ix
HA3WBAIOTh HE3aMIHHUMH KHCIOTaMHU. Jlo Takux XUPHUX KHUCJIOT BITHOCSTHCS
JHOJIEBa, JIIHOJIEHOBA, apaxijoHoBa. OCHOBHHUM JKEPEIIOM IIOIMOBHEHHS HUMH
OpraHi3My JIIOJIMHU € JIbHSIHA, KOHOTUISIHA, KYKYpY/3siHa Ta COHSIITHUKOBA omist. Li
POCIIMHHI KUPU MICTATH MEPEBAKHO JIHOJIEBY 1 JIIHOJICHOBY KHCJIOTH. Bepiikose
Macjo Oarate Ha apaxiJoOHOBY KuCIOTy. HecTaua HEHACMYEHHUX KUPHUX KUCIIOT B
OpraHi3Mi 3yMOBJIOE TPUIUHEHHS POCTY MOJOIWX TBAapWH, BUKIUKAE
3aXBOPIOBAHHS WIKIpHU, SKE€ Haraaye ekzemy. € maHi mpo Te, M0 HecTaua
HEHACUYCHUX KHCIIOT TPHU3BOAUTh TaKOX [0 TOPYIICHHS OOMIHYy pEUYOBHH,
30KpeMa, X0JeCTepuHy, X0IiHy Ta ¢pocdopy.

SkicTh 1 4YMCTOTa XUPIB XapaKTEPU3YIOThCA (PI3UUHUMU 1 XIMIYHUMH
KOHCTaHTaMU. /o i3uuHux KOHcmaHm GiOHOCAmMbCA: TYCTHHA, TeMIepaTypa
TIIJIABJICHHS 1 TBEPIHCHHS, KOHCHUCTEHIIIS, 3aIax, cMak, KOJIp, I PIAKUX KHPIB —
koedimieHT pedpaxiii.

OCHOBHI XIMIUHI KOHCMAHMU HCUDIB.

1. HoaHe 4MCII0 SKMPY — XapaKTepU3ye CTYIiHb HEHACHYEHOCTi KHPHUX
KHCIIOT B JKHPax;

2. KHCJIOTHe 4MCI0 — XapaKTepu3ye KUTbKICTh BUIBHHUX XUPHUX KHUCIIOT B
KUpax;
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3. Uuci10 OMMJIEHHSI — TOKa3y€e KUIbKICTh BUIBHMX 1 3B’SI3aHUX KUPHUX
KHCJIOT B KUpax (BU3HAYAETHCS HMIISAXOM B3aEMOIIT )KUPY 1 JIYTY);

4. Yucao Peiixapaa-Meiicisi )XKUpIB — XapaKTepHU3ye HASBHICTh B JKHpax
HU3BKHUX JIETKUX JKUPHUX KHUCJIOT (MarTh He Oubie aecsatu atomiB KapOoHy B
JIAHIIIOTY).

B opranizmi JitoquHY 1 TBAPUH KUPU HATPOMAJIKYIOTHCS TOJIOBHUM YUHOM B
MIMKIPHINA KUPOBIN KIITKOBHHI, CaJbHUKY, KaIlCyJl HUPOK Ta 1HIIMX >KUPOBUX
neno. lle pesepBH1 (3amacHi) >KMpU. 3arajbHa KIUJIBKICTh PE3EPBHUX KHUPIB Y
GinbIIoCTi mozel KomuBaeThes B Mexkax 10-15 % Bix macu Tina. Ix BmicT 3Ha4HO
3MIHIOETHCA B 3QJIEKHOCTI B1Jl pEKUMY XapuyBaHHs, IHTECHCUBHOCTI pOOOTH, CTaHy
OpraHi3My Ta 1HIIMX MPUYHH.

Cmepuou — e ckiaini epipy MOMIIUKIIYHUX CIUPTIB (CTEPOJIIB) 1 BULIUX
KUPHUX KHCJIOT. Cmeponu (abo cmepuHu) — MOX11H1
HUKJIoONeHTaHneprigpogeHanTpeny. OCHOBHUM MPEACTABHUKOM CTEPUHIB €
XOJIECTEPHH.

Xonecmepun (3azanvna gopmyna C,;H,;sOH) — BUCOKOMOJIEKYJISAPHUH,
MNOJIIUKITIYHUM, OJHOATOMHUN, HEHACUYEHUW TBApUHHUK crupT. Bmepiie
3HAWJICHUH B KaMeHAX cedoBoro mixypa (chole — sxoBu; Ssteros — teepawmii). lle
3po6uB y X VIII cromitti Buenuii JI. Konpai.

H,C
\H
c—CHy

CH; —CH,
C H3
C H_..-( H,

HO

baraTo xonectepuHy MICTUTBhCS B OUTIM peyoBHHI MO3Ky, B mHediHii. Bix
3MaTHUNA YTPUMYBATH MEBHY KUIbKICTh BOJU. 3 OUIKaMU YTBOPIOE KOMILIEKCHI
CHOJIYKHU.

Crepuau CTaHOBJIATH (PpaKIlito JIMiAIB, IKa HE OMUIIOEThCA. BOHU BXOASATH
710 CKJIaly KJIITUHHUX MeMOpaH. Po3pi3HsIOTE 300-, P1TO-, MIKOCTEPUHHU.

Bocku. e ckinandi epipy BUIIMX CHOUPTIB 1 BULIUMX >KHUPHUX KHUCIOT. 3a
(b13MKO-XIMIYHUMH BJIACTUBOCTSMM BOHHU OJIU3BKI 110 KUpiB. BoHM OuibLI CTIHKI
IIPOTH JIi1 CBITJIa, OKUCHUKIB, HAIPiBaHHS, BAXK4e I1IAI0ThCS rinponisy

[IpuponHi BOCKH, KpiM CKJIATHUX €(ipiB, MICTAThH MeBHY KUTBKICTh BHUIIHMX
CIOHUPTIB 1 BUIIUX J>KUPHUX KHUCIOT, a TaKOX HEBEIHKY KUIBKICTh BYTJIEBO/IIB,
OapBHUKIB Ta Maxy4uxX pEYOBHUH. 3arajbHa KUIBKICTh IIUX JOMIIIOK MOXeE
nocsarata 50 %. Po3pizHAOTh:

— BOCKU POCTIUHHO20 NOX00dHCeHHs (KapHayOChKHM, KaHIeANIbChKH);
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— BOCKU MBAPUHHO20 NOX00JiCeHHs (CTIEpMAIIET, JTAHOJIH, OKOTMHUHN BICK);

— cunmemu4Hi 6ocku (IIEPE3UH 1 MOHTAH);

— npoOoyKkmu 8udinenHs oesikux komax (KATalCbKUM BICK).

OCHOBHI BOCKH TBAPUHHOIO MOXOIKEHHS :

Bkonuumii  Bick. BHpPoOIAeThcs BOCKOBUMHM 3alo3amMu Omkin. Foro
OCHOBY CTAHOBJIATh CKJIQJAHUN edip MaJbMITHHOBOI KHCJIOTH 1 MIPHUIIMIOBOTO
CTIHPTY:

CsoHgr — O — C - Cy5Hgg
[
O

Jo cknaxy OPKOJTMHOrO BOCKY BXOJSATH TAKOX BUIbHI BUII KUPHI KUCIOTH,
HAaCUYEH1 BYTJIEBOHI Ta €Kl IHII PEYOBUHHU.

JlaHoJsin — BICK, BUIUICHUH NUJISXOM MPOMUBAHHS BOBHU OBellb. Lle cymim
CKIaAHUX e(]ipiB, YTBOPEHUX BHINUMH CIHUPTAMHU (I[ETHJIOBUM, KapHayOOBHM,
XOJIECTEPUHOM) 1 BUIIUMU KUPHUMHU Kuciotamu. Lle B’a3ka maca Oypo->KOBTOTO
KOJIbOpy. JIaHOJIH JOCUTH CTIMKHMIM MPOTH Jii KUCIOT, JYTIB 1 CIY>KUTh OCHOBOIO
JUTSl BATOTOBJICHHS PI3HUX KPEMIB 1 Ma3eil.

Cunepmaner. [[oOyBaroTh 13 CHEpMaIleTOBOTO Maciia, SK€ € B MO3KY
kamanora. CkiaaaHuil edip HeTUI0OBOTO CIUPTY 1 HATBMITHHOBOI KUCJIOTH:

Ci6Hzs — O — C— CysHgy
|
0

Big oaHoro kamajiora MOXHA OTpUMaTd JO0 S5 T CHOEpMaIleTy.
BukopuctoByeThCsl BIH U1 MPUTOTYBAHHS JIIKYBaJbHUX Ma3ed 1 KOCMETHYHHUX
3ac001B. BUKOpUCTOBYETHCS /11 JIIKYBaHHS BUPA30K IIKIPH.

PociiunHi BOCKH. BKpHUBaIOTH TOHKUM IIAPOM JIMCTS, CTOBOYPH 1 IUIOAH
pPOCIIMH, 3axXWINAal4d POCIWHHI TKaHWHU Big MikpoOiB. I[lpeacraBHukKOM
POCIIMHHUX BOCKiB € KapHayOChKHii BicK. Moro 106yBarOTh 3 IMCTS JAEAKHX TATbM
1 BUKOPUCTOBYIOTH JIJIi BUTOTOBJICHHSI CBIYOK. OCHOBa BOCKY — CKJIamHUU edip
MIPHUITUIIOBOTO CIIUPTY 1 IEPOTHHOBOI KUCIIOTH:

CzoHgy — O — C — CysHs;
O
CknazHl JIMiIA MICTATh B CBOEMY CKJIAJl CIUPTH, BUIII >KUPHI KUCIIOTH,
3aJUIIKU CyIb(PaTHOI KUCIOTH, (HOCPOPHOI KUCIOTH, ByrieBoau. [insaTeecs Ha:

dbocdominian, cynphominiu, TIIKOMIMIH.
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®ocdoainian. IlogingaoTecsi HA MWICTh TPYH B 3aJEKHOCTI BiJl a30THCTUX
OCHOB, SIKI MICTAThCS B iX ckiaji. HaitGinbie docharuaiB MiCTUTBCS B HEPBOBIH
tkanuHi (10 30 %), neuini (16 %), nupkax (11 %), cepui (10 %).

1. Xoninghocghoniniou (neyemunu) — cxiianaroThes 13 3aTUIIKIB TIIIIEPUHY,
JIBOX 3QJIMINKIB BUIUX KUPHUX KUCIIOT, 3aJTUIIKY (OCPOPHOI KUCIOTH 1 3aJIHIIKY
XOJIIHY.

i
_O0—C—R,

H, |
Ha
H %
QG\O—?—D—CHE—CHE—PEJ"—CH:;

o~ CH;

Bucokuit BMICT JIENIETHHIB XapaKTEpHUI I CIIMHHOTO 1 TOJIOBHOTO MO3KY
(12-35 %), sxoBTKa Kypsdoro sinsg (6-12 %), JereHb, HHUPOK, IEYIHKH,
HaJHUPKOBUX 35103 (2-4 %).

XomdiH, SKWA BXOJAWTH JO CKIANy JEHUTHUHIB, BOJIOAIE JIMOTPOIHUMU
BJIACTUBOCTAMHU (TOMEPEIKY€e OXUPIHHSA TediHku). barato ioro MicTUThCA B
HepagiHOBaHIN OIii.

2. Konaminghocgponiniou (keghaninu) — no ix ckiamay BXOJATh TIIEPUH, IBI
BUIII KUPHI KUCIOTH, (hochOopHA KUCIIOTA 1 A30TUCTA PEUOBHUHA — KOJIAMIH:

CH, - OH

|
CH, — NH,

MicTaTbes B THX JK€ OpraHax, IO 1 JICLICTHHU. YTBOPIOIOTH 3 OlIKaMu
JITMONPOTEIAHI KOMIUIEKCH. barato ix MiCTUTBCSI B MITOXOH/IPisIX.

3. Cepungpocghoninion — B 1iX MOJEKYIl a30TUCTOK0 OCHOBOI €
aMIHOKHCJIOTA CEPUH:

0—C—R
Hz(li'/ 1
|
H?_D_C_Rg COO~
Ho . |
2 HD—IT‘—D—CHE—?H
OH *NH,
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bararo ix B HEpBOBIi TKaHWHI, TEYiHI, HUPKaX. MK JeIeTHHAMH,
kedaninamu, cepuHdocdorimigamMu iICHye TCHETUYHUHN 3B’ 30K, OCKUJIBKU a30THCTI
OCHOBH MOXYTb MTEPEXOJUTH OJTHA B OJTHY:

CH, - OH

| 0eKapOOKCUYy8aHHSL MemuLy8anHs;

CH - NH, CH,-OH ———>xoxiH
| |

COOH CH,; — NH,

CcepuH KONAaMIH

4. Auemanvpocgoniniou (nnazmanozenu) — y ix OyJnoBI OepyTh y4acTb
aNbACTIAM BUILUX >KUPHUX KHUCIOT. MICTATHCS MEpPEeBaXHO B CKJIaJl HEPBOBOI 1
M’5130BOi TKaHWH pa3oM 3 KedaaiHaMHu.

O

I
H6—0—C—R
HC—0— CH=CH—CH,—R,

+
H.C— O0— P—0—CH,— CH,— NH.
2 j:.:_..\ 2 2 3
o 0o

5. Inozumdepocghoniniou — MICTATh UUKITYHUN CcOupT 1HO3UT. JlocuTh
NOIIMPEH1 B KUBIA mpupoal. BoHn € B oprani3aMi JIOJUHU, TBaApUH 1 POCIUH.
Oco0nuBo 6arato iX B CKJIaJll HEPBOBO1 TKAHUHHU.

O0—C—R
Hgnlz/ ! OH OH
HT—D—C—RE OH
o]
H I
EG“I:}—T—D
OH OH OH
6. Cepincozunghocgponiniou (C(])inzomieﬂinu) — MICTSITh

TPHOXKOMIIOHEHTHHUI CIIUPT C(HIHTO3MH, KU 3B’ SI3y€THCSA MENTHIHUM 3B’ SI3KOM 3
BUILOIO JKUPHOIO KHUCIOTOI 1 e(dipHUM 3B’SI3KOM 3 (ochOpHOIO KHUCIOTOIO.
docdopHa kHucI0TA 3B’ SI3YETHCS 3 A30TUCTOI0 OCHOBOIO XOJTIHOM.

baraTo c¢inromieniniB y HEpBOBiil TKAaHHHI !
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Ha, H, H, oH
Cos i © ~c=t~
H,( H, H, H,
LlH R l!ﬁ CH
by | P 1
HoL HM = C e H C"f "~1::
H | 0 | | “CH
H,C : H CH 0 0 CH,
: "“a(..ffx{,#i'at!f' o L '
H, H | o 1o
OH L0

BoHu ckiianatoTh OCHOBY Mi€JIIHOBUX 000JIOHOK HEPBOBUX BOJIOKOH.

HacTynHa rpyna CKIagHMX IR — riikesimigm. Ix Monekynaum MicTsTh
BYIUICBOJAHEBUM KOMITOHEHT. HailiOinpllie 3HaYeHHS MarTh Iepedpo3uau 1
ra"uraio3uau. [lepebposudou MICTATbCS B TKaHUHAX MO3KY. ByriieBogHuii
KOMIIOHEHT — TJIIOKO3a a0o0 rajakTo3a. BUKOHYIOTh BaXKIMBY CTPYKTYpHY 1
MeTaboIIuyHy QYHKIIII.

H; H, H; q
H N “"'CH'““("'F“‘C/LH}
I % ST X CH,OH
CH, R
me” & 0 OH
| N0 OH
H,C H, H |H
? C 2C n_C
\C/ x(_'ﬁ '\-.Cr ~./
H, H G OH
OH 2

I'aneniozuou. Jlo iX ckiamy BXOASTh 3aJMINKK TalaKTO3W 1 TIIFOKO3H,
chIHro3uH, HEWpaMiHOBA KHUCIOTA. [aHTTIO3UIM € BaXJIMBUM CTPYKTYPHHUM
KOMITOHEHTOM HEHPOHIB, OEPYTh y4acTh Yy MPOBEJACHHI HEPBOBUX IMITYJIbCIB Ta B
OOMIHHMX TMPOLIECaX OpraHi3my.

Cyabdouainign. MicTsaTh 3a1UIIOK CyIb(aTHOT KUCIOTH.

OH

CH,0—S80;*

€ B TKaHWHAX MO3KY, MEUYIHKH, HUPOK, M’si31B. BoHU 3’sBNsIOTBCA y ceul
npu HepeOpabHOMY CKIIEPO3i.
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TEMA 4. BUIKU (IIPOTETHH)

binku — eucokomonekynapHui opzaniuni peuoeunu, noodyooeani 3 BeJINKOI
KinlbKocmi  3a1uuwikie  aminokuciom. BoHM € HallOUIbIl BaXKIUBUMH B
010JIOT1YHOMY BIJIHOIIEHHI 1 HAHOUIBII CKJIQJHUMHU MO CBOIM XIMIUHIA CTPYKTYpi
CHOJMyKaMH. BTk CTaHOBIATH CTPYKTYPHY 1 (DYHKIIOHAIBHY OCHOBY YCIX KHUBHUX
OpraHi3MiB.

BaxnuBa ponb OUTKIB B KUTTEAISIBHOCTI OpraHi3MiB BiJ3Havangacs mie B
nepmii monoBuHi XIX cromitra. Tak, B 1838 pori romaHjacekuii BUeHUUN
P. Mynpaep Ha3BaB iX nmpoTeiHamMu  (Big  rpem.proteous —  MEPIIH,
HaliBaxuBimuii). Ha3Ba "Oulku'" BUHUKIA B 3B’S3KYy 3 TUM, III0 BOHH 3a PAJIOM
CBOIX BJIACTUBOCTEW HarajayBajiM sieuHUN OUTOK. 3apa3 y O10JIOTiuHIN JiTepaTypi
BUKOPHCTOBYIOTHCS 00M/IBA TEPMIHU — OUIKH 1 IPOTEIHU.

binku B opraHizMi BUKOHYIOTh HaWPI3HOMaHITHIII (DYHKIIII:

1. Cmpyxkmypna ¢ynxyia. binku B cepeiHbOMY CTaHOBIATH 18-21%
3arajbHOi CHPOi Macu OpraHi3My JIOAWMHU 1 TBapuH 1 10 45-50% ix cyxoi macwu.
BxoasaTe n0o ckiagy BciX opraHiB 1 TKaHuH. [IpuiimMaroTe ydacTb B YTBOPEHHI
MeMOpaHHUX CTPYKTYp, MITOXOHAPIiA, pubocom, muroriazMu. JIroauH1 1 BUIUM
TBapMHaM OUIKM HEOOXIJHI JMJi1 YTBOPEHHS CTIHOK CYyIuH, (opMyBaHHs
MOKPUBHHX, M’ SI30BUX 1 CIIOMYYHUX TKAHUH OPraHi3My, BOHH CTaHOBJISITH OCHOBY
OpraHIYHOI YaCTUHU KICTKOBOI TKAaHUHH, XPSIIiB, 3B A30K 1 CYyXO0XKHIIb.

2. Kamanimuuna ¢hynxyin. Yci ¢pepMeHTH — OI0JIOTIYHI KaTali3aToOpH, IO
3YMOBJIIOIOTH MEepedIr XIMIYHUX peakliid B OpraHi3Mi, - MalOTh OUTKOBY IPUPOAY.
BoHu € HEOOXiTHUMHU JJIs1 KUTTETISIIBHOCTI KOKHOTO KMBOTO OpraHizmy. 3apas
B1JIOMO OJTU3BKO 2 THUCAY OUIKIB, AKi (hepMEHTATUBHO akTUBHI 1 Outbie 200 3 SIKUX
BU/JIIJICHO B KPUCTAIIYHOMY CTaHi.

3. Pecynamopna ¢ynxyis. 3HauHa KUTBKICTH TOPMOHIB € OllkamMu abo
MpoayKTaMu OimkoBoro oOMmiHy. lle Taki ropmMoHH, SIK 1HCYJIH, TJIFOKAroH,
Ba30IMPECHH, OKCUTOIMH Ta 1H. ['OpMOHM OepyTh aKTUBHY y4acTh B PETYJISIIIl
poIieciB OOMiHY.

4. Tpauncnopmua ¢ynxyis. Jis HOPMaNbHOI >KUTTETISIBLHOCTI KOMXKHOTO
OpraHizMy HeoOXiJHe MOCTiiHe 3a0e3MeUeHHs] HOro OpraHiB 1 TKAHUH MOKUBHUMH
pedoBuHamu. Lli peyoBHMHU TEPEHOCATHCS 3 TOKOM KpOB1 CHOJyKamMu O1JIKOBOi
npupoau. Hanpukinaz, nmepeHeceHHsT KUCHIO 10 TKaHWH, a Ha 3BOPOTHOMY IUISIXY
BYIJICKUCIIOTO Ta3y JI0 JIEreHb 3/1MCHIOETHhCS 3a JOMOMOIOI0 CKJIQJHOrO OllKa -
reMorsio0iny. TpaHCHoOpT pi3HUX TPyN JIMIAIB 1 KUPOPO3UMHHHUX BITaMIiHIB /10
pI3HMX OpraHiB 1 TKaHWUH 3JIACHIOETbCS 32 Yy4YacTIO CKJIAJAHUX OUIKIB -
JTOTIPOTEIIB.

5. 3axucna ¢ynxyis. 3A1MCHIOETbCS B OCHOBHOMY 3a Y4YacTiO OUIKIB -
rI00YMiHIB, 3 SKUMH TOB’sI3aHI IMYHHI peakiii opraHizMy. AHTHUTINA, SKI
YTBOPIOIOTBCS B OpraHi3Mi MpW HECTIPUSATIMBIN Jii HA HBOTO Pi3HUX (PAKTOPIB
(XBOpoOOTBOpHHX OaKTEPiH, BIPYCiB, TOKCHHIB), MAIOTh OLIKOBY MPUPOTY.

29



TEMA 4. BUIKH (IIPOTETHH)

Bukonytote 01Ky 3axucHy (yHKIIIO 1 B MpoIecax 3CiIaHHSA KpOBI,
obOepiraro4u opraHi3m BiJl HaIMIPHOI BTpaTH ii.

6. Cropouysanvna ¢hynxyis. binku OepyTh ydacTb B 3a0€3MEUEHHI PI3HHUX
dhopM MEXaHIYHOTO PyXy — CKOPOUCHHI 1 po3ciiabiaeHH1 M s31B, pOOOTI BHYTPIIIHIX
OpraHiB — cepl, JiereHb, HutyHKa. i mporiecu 3m1MCHIOIOTBCS 32 YYacTIO TaKUX
O1JIKIB, SIK aKTHUH, M103UH, TPOITIOMIO3HH.

7. Enepeemuuna ¢hyukyis. Binku , K 1 BYIVICBOAM 1 JIMHIAH, € TaKOXK
BOXKJIMBUM JIDKEpPEJIOM €Heprii juis opraismy. Tak, nmpu po3siiernsieHHi 1 r O1IkiB
opranizm ozepxye 4,1 kkanx a6o 17,18 x/Ix eneprii. 3a paxyHOK O1JIKIB OpraHizm
monuau onepxye 10-15% eneprii.

8. orcepeno soou. Ilpu okucuenni 100 r 6inkiB BuBimbHIEThCA 41,3 T H,0.

9. Jluxanvna ¢ynxyis. Taki ckimamHi OUTKM SK TeMOTJIO0IH 1 Miorjao0iH
3a0€3MeuyloTh OpraHi3M KUCHeM. Bennka KUIbKICTh MIOIVIOOIHY MICTUTBCA Y
M’si3aX TBApUH, SIK1 )KUBYTh y BOJII (KUTH, TIOJIEHI).

10. Cmeopenna onxomuunozo mucky. OHKOTUYHUN THCK — 1€ THUCK, SIKUU
CTBOPIOIOTH O1IKM KpoBi. Bid cranoButh 15-17 MM.pT.CT.

JlocmiKeHHsT €JIeMEHTHOTO CKJaay OUIKIB pO3Mouajoch Ie Ha MOYaTKy
XIX cromitra. Ilepuri gani npo eaeMeHTHUM ckiaa OUIKiB 3’ aBuwinch y 1809 porr
Ha OCHOBI jgochipkeHsb JI.I'pena. ¥ pe3ynbrari XIMIYHMX aHami3iB OUIKIB OYJo0
BCTAHOBJIEHO IX BaXKJIMB1 CKJIAJ0B1 €JIEMEHTH Ta iX KUIGKICHE CHIBBIJIHOIICHHS.
Tak, BCTaHOBJICHO, 1110 JI0 CKJIay O1JIKiB BXOIATH (B %0):

— Kap6oHn - 50-55 %; — Hitporen — 15-17 %; — Cymnsdyp — 0,3-2,5 %.

— I'imporen — 6,5-7,3 % — Oxcuren — 21-23 %;

V ckiazi 6inkiB 6yno BusiBiaeHo Takox Dochop (1-2 %), Hon, Pepym Ta
1HIII €JIEMEHTH.

OckIbKM y CKJIal Pi3HUX OLIKIB HaWOLIbII cTaOLIbHUM € BMicT HiTporeny
(16 %), TO 3a #oro KUIBKICTIO MOYald BU3HAYaTH BMICT OUIKIB y TKaHMHAX
OpraHiB, piauHax, mpenaparax. [ns mporo onaepxkaHy B pe3yibTaTl aHami3y
KUIBKICTh a30Ty MHOXaTh Ha koedimient 6,25 (100:16=6.25). Yucno 6,25 —
binkosuil koegiyicHm.

Pa3oM 3 BUBUEHHSIM €IEMEHTHOT'O CKJIaay OUIKiB OyJI0 PO3MOYaTO BUBUEHHS
ix OymoBu. Yxe B Apyrii monoBuHi XIX cTomiTTs OYyJ0 BCTaHOBJIEHO, IO
OCHOBHUMH CTPYKTYPHUMH KOMIIOHEHTaMH O1J1KIB € aMIHOKHCIIOTH.

Takum urHOM, OLTKM — 11€ BUCOKOMOJIEKYJISIPHI OpTaHIYH1 CIIOJIYKH, SIKi TIPH
T1APOJII31 PO3MagaA0TECS 10 aMIHOKUCIIOT. MosiekysipHa Maca O1IKIB KOJIMBAETHCS
B IIUPOKUX MEXKAX: BiJ KIJIBKOX THUCSY JI0 COTEHb MUJILMOHIB.

Axwo Oinku cknaoaromscs milbKu 3 AMIHOKUCTIOM, MO 60HU HA3UBAIOMbCS
npocmumu (npomeinu). binku, sKi KpiM aAMIHOKUCIOM MICMAMb [HWI HeOIIKO8I
PeyOoBUHU, HA3UBAIOMbCS CKIAOHUMU (npomeiou).

binbmricte OUIKIB pO34YMHSIOTHCA Y BoAl. BoHM MOXyTh OyTH Yy pi3HHUX
CTaHax: JesKi 3 OUIKIB € PiJIKi, sIK OT OLTKA B MOJIOLI, B KPOB’SHIM Mia3mi, 1HIII
Olnku OyBalOTh Yy TBEPAOMY CTaHl, SIK HalpHUKJIad OUIKH CYXOXKWJIb, LIKIPH,

30



KOBAJIb T.B., OBYAPYK O.B. 3ATAJIBHA BIOJIOT'IA

Bosioccsl. Jleski OUTKM € B HaIIBPIAKOMY CTaHi, SIK HAMpHUKIal, OKpeMi OlIKU
npoToria3Mu. Po3unHM OUIKiB 3BUYaiHO KaylamyTHI. BOHU 3maTHI po3citoBaTu
MIPOMEHI CBITJIA.

biku MaroTh 130€NEeKTPUYHY TOUKY. [30e1ekmpuuna mouka — 11e 3HaYCHHS
pH, mipu sikomy 6170k Ha CBOIM MOBEPXHI HECE MIHIMAIBHUN CICKTPUYHUN 3apsia
(KUTbKICTh TO3WUTHUBHHUX 3apsJiB JOPIBHIOE KIJTBKOCTI HEraTUBHHUX 3apsiB). [lpu
takomy 3HadueHHI pH Oinox Bumamae B ocan. Jus Oigeimocti OwikiB IET
3HAXOJUTHCS B Mexkax pH=S.

Jlng OinKiB XapakTepHHMM € Te, II0 BOHHM HE MPOXOJIATh depes
HaIlIBIPOHUKIIMBI O0OJOHKM abo MeMOpaHu (uenodaH, mepraMeHT, TKaHUHHI
MeMOpaHH), B TOM 4ac SIK HU3bKOMOJIEKYJISIPHI CIIOJYKU JOCHUTbH JIETKO MPOXOASTh
4yepe3 HUX, TOMY III0 BETMYMHA MOJICKYJI IIUX PEUYOBHUH MEHIIA, HIXK PO3MIpH TTOpP B
MeMmOpanax. lle sBuIle BHUKOPUCTOBYETHCS JUIsl OYMIINEHHS OUIKIB  BiJl
HU3BKOMOJIEKYJISIPHUX JOMIIIOK, OJEp>KaHHs JIKapChKUX MpernapaTiB (IMyHHHX
CHUPOBATOK, Y - TJIOOYJIIHIB). MeToa Takoi OYMCTKH OUIKOBUX PEYOBHUH HA3UBAETHCS
oianizom.

binku MawTh 30aTHICTH KoaryitoBaTuCh. Koacynayis € 360pomus i
He3zgopomus. OCTaHHIO 1€ Ha3UBaIOTh JAcHaTypailieto (puc. 4.1). Aenamypayia —
ue Koazynauyisa, npu aAKkii 010k empayvac 6éci ceoi hizuuni, xXimiuni i 6i010214HI
énacmugocmi.

Puc. 4.1. CxemaTu4uHe 300pa:keHHsI MEeXaHI3MYy JeHATYypauil

Hinateest Ouiku 1 32 GopmMoro MoJiekysl. Po3pi3HAWOTE 2n00yusapui i
Qiopunapni 6Ginku. I'moOynspHi OUTKM MarOTh KyJlenoaiOHy abo  emiCcOBHIHY
dbopmy. Taki OUIKM PO3UYMHSIOTBCA Yy BOJI 1 pO3UYMHAX COJIEH, BOJIOJIIOTH
KATaJITUYHOIO AaKTUBHICTIO. Jl0 TIIOOYNspHUX HalleKaTh OUIBIIICTh OLIKIB
POCIMHHUX 1 TBApUHHMUX TKAaHWH, a TaKOX OUIKM JiM]H, MIa3Mu, CHUPOBATKU
KpOBI, TPABHUX COKIB.

Oi6pussipHi O1TKM MarlOTh HUTKOMOAIOHY (opmy Mosekysa. BoHu morano
PO3YHMHSIIOTHCS, HE MAalOTh TMOXHBHOTO 3HadeHHsA. Cromau Hajexarh OLTKA
CTIIOJIY9HOI TKaHWHH, OUTKU BOJIOCCS, TIOKPUBHUX TKAHWH, OUTKK M’5131B, (iOpoiH
I0BKY, (piOpUH KpOBI Ta 1HIII.

binku — amdotepni enexkrpomitu. I[lpu JTy’)KHOMY, KHUCIOTHOMY abo
(dhepMEeHTaTUBHOMY T1JIpOJIi31 BOHU PO3MATAIOTHCA A0 aMIHOKUCIOT. OCKUIBKUA B
aMIHOKHUCJIOTaX € oJHoudacHo 1 kapOokcuiabHa rpynma —COOH, 1 amiHHa rpyna
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TEMA 4. BUIKH (IIPOTETHH)

— NH,, Oinku mposSBISIOTH OJJHOYACHO BIACTHUBOCTI 1 CIAOKO1 KUCIOTH, 1 CITa0KOi
OCHOBH.

Aminokucnomu — noxioni KapOOHOBUX KUCIOM, 8 PAOUKANL SAKUX OOUH YU
Kitbka amomis liopoceny 3amiweni Ha aminoepynu. B aMiHOKHCIIOTaX, SKI
BXOJATh J0 CKJaay OLIKIB, aMiHOTpYIMa po3MillleHa Oiii O—BYIJICIIEBOIO aToMa,
TOOTO yCi BOHU € O—aMIHOKUCIOTaMH. 3arajibHy (OpMylly aMiHOKHCIOT MO>KHA
3amnucaTH Tak:

R — CH— COOH
|
NH,

AMIHOKUCIIOTH BIJIPI3HSAIOTBCA MK COOOI0 JUIIE XIMIYHOK MPUPOOI0
pajuKaiB.

BuaineHi 3 OIKIB aMIHOKUCIIOTH — 1€ 0e30apBHI, KpUCTaII4HI PEYOBUHH,
nepeBakHa OUIBLIICTh SKUX J00pe pO3YMHHA Yy BOJAl 1 IMOraHo pO3YMHHA B
OpraHIYHUX PO3YMHHHUKAX. AMIHOKHACIOTH — ONITUYHO aKTHUBHI CIIOJIYKH.

B Oinkax poCIMHHOTO 1 TBAPUHHOTO MOXOHKCHHS 3HANWIEHO aMiHOKUCIOTH
L—psiny. D—aMiHOKHCIIOTH CHHTE30BaHI ITYYHO.

AMIHOKHCIIOTH BOJIOJIIOTh aM(pOTEPHUMU BJIACTUBOCTSIMHU  BHACIIJIOK
HasBHOCTI B iX Mojekym rpyn —COOH i1 —NH,. B nam wac BuaiieHo moHan
20 aMIHOKHCIIOT.

KnacugikyroTh aMiHOKUCIOTH 3a O10JIOTIYHUM 3HAYEHHSM 1 3a XIMIYHOIO
Oy10BOIO.

3a bionociunum 3HAUEHHAM AMIHOKUCIOMU KAACUDIKYVIOMb.!

1) 3aminni;

2) He3aMIiHHI,

3) Haniezaminmi.

3aMiHHI AaMIHOKHMCJIOTH — ye aMIHOKUCIOMU, SIKI MOXMCYMb YIMBOPIOBAMUCH
8 OpeaHi3Mi 3 THUWUX PEeHOBUH (NePeBadsCHO 3 KemoKUciom). J{o Hux GiOHOCAMbCA:
anauii, CepuH, acnapaciHoséa KUcioma, 2nymamiHo8a Kucioma, NpoJiH,
OKCUNPOJIIH.

He3aMinHi aMiHOKUCJIOTH — He CuUHmME3YIOMbC OPeanizMoM, NOMPedYIomb
HA0X00ceHus 3 idiceto abo kopmom. Croou Hanedcams. MpPeoHiH, 6AiH, NeUUUH,
[3071€lyuUH, HOpAeuyun, MmemioHiH, Ji3uH, (peninananin, mpunmodghan,
cicmuoun.

HanmiB3aMiHHI aMIHOKMCJIOTH MOJXCYMb  YMBOPIOGAMUCL 8 HEBEIUKUX
KIIbKOCMAX 3 [HWMUX AMIHOKUCIOM aO0 YMEOPIOIOmMbCs MIIbKU 68 OKDeMUX
Op2aHizMax (2niyuH, Yucmein, YucmuH, OPHIMuH, apeiHii, MUpo3uH,).

Cnig BIAMITUTH, IO BCl HE3aMiHHI aMIHOKHCIIOTH 3/1aTHI CHHTE3YBAaTHUCh
MIKpOOpraHi3Mamu.

3a XIMIYHOIO OyJI0BOIO aMiHOKHCJIOTH JIUIATHCS Ha: allMKJIIYHI (HeLIMKJIIYH1)
Ta MUKIIYH] (1301UKIIIYH] 1 TE€TePOIMKIIIYH]).
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B epyni ayuxniunux aminokuciom uoiisiomy:

a) MOHOAMIHOMOHOKAPOOHOGI aminokuciomu (MicTATh onHy —NH, 1 oanHy
— COOH rpymn);

0) monoaminoouxapbonosi aminoxuciomu (omHa —NH, rpyma 1 nBi
—COOH rpymn);

B) JuaminomoHnoxkapoonosi aminoxkuciomu (nBi rpynu —NH, 1 omna rpyma
— COOR);

r) ouaminooukapoonogi aminokuciomu (a1 rpynu —NH; 1 aBi rpymnu
— COOH).

Posrnsaemo i rpynu.

MoHoaMiHOMOHOKAp60OHO8I amMiHOKUc/10mu.

1. TainuH (TI1KOKOJ, aMiHOOIITOBA KUCIIOTA).

CH; — NH,

|

COOH

Haniszaminna aMIHOKHUCIIOTA.

He cuntesyethcst B opranizmi kypyat. bararto ii B sxenatuni (25 % Big BCix
amiHokuciot). Hemae 1i B anbOyMiHax, ka3eiHi. BUKOPUCTOBYEThCA NJII CUHTE3Y
TIIyTaTiOHY, TIMypOBOT KUCIOTH, TTAPHUX KOBYHUX KUCIIOT, TyPHHOBHUX OCHOB.

2. AnaHin (0—aMiHOIIPOITIOHOBA KHCJIOTA).
CH;
|
o CH - NH2
|
COOH
3aminna aMIHOKHCIIOTA.
JoOynu npu rigponisi HatypaibHoro moBKy B 1881 poii. Kpim o-ananiny B
OpraHi3mi BUSIBJIEHO 1 [3-aJlaHiH:
CH,—-CH, - COOH.
|
NH,
Opnak 10 ckiiany OUIKIB BiH HE BXOJHT.

3. CepuH.

CH, - OH

|

CH - NH,

|

COOH

3aminna, okxcuaminoxucioma.
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TEMA 4. BUIKH (IIPOTETHH)

Buninena 3 ¢i6poiny moBky B 1856 pomi. CkiagoBa yacTuHa 0araThbox
OinkiB. BXoauth 10 CKJaay akTHBHUX IIEHTPIB TakuX (PEPMEHTIB SIK TPHUIICHH,
XOJIeCTEpUHECTEpa3a, Oepe y4acTh B CHHTE31 OKPEMHUX aMIHOKHUCIIOT.

4. MeTioHiH.

CH, -S—-CHjs;

|

CH;

|

CH — NH,

|

COOH

Hezamiuna, cipkosmicha.

Buninena 3 kaszeiny B 1922 poui. B oprani3mi BiJirpae HaJI3BUYailHO
BQXUIUBY POJIb SIK JOHOP METHJIBHUX TPYH IS 3a0e3MeueHHs MPOIECiB CUHTE3Y
XOJIIHY, apeHaniHy. bepe ydyacTb B yTBOPEHHI aMiHOKHUCIIOT IUCTEIHY, IUCTUHY.

bepe yuacte B yTBOpeHHI BiTaminy U, sSIKHil momepemKye 1 JIIKye BUPA3Ky
HUTyHKY 1 12-nanoi kumku ( ulcus — Bupaska).

5. Tpeownin.

CH;

CH - OH

CH — NH;,

COOH

Hezaminuna, oxcuaminokucioma.

Onepsxana y 1935 pori 3 pibpoiny moBKy 1 ka3einy. bararo i MicTUTBCS B
nericuHi, pidbpuni. biosoriuHo BaXkIMBa aMiHOKHCIIOTA. SIKIO BMWIIYYUTH TPEOHIH
13 T1IPOJII30BAaHOTO Ka3eiHy, TO TaKHil TiAPOJi3aT € HEMOBHOI[IHHUM SK iXKa
(MoJI0/1i TBAPUHU HE POCTYTH).

6. BaJiH.
CH; CH;
\/
CH
|
CH — NH,
|
COOH
Heszaminna aMIHOKHCIIOTA.
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Bnepme Bumineno B 1879 pori 3 OIKIB MANUTYHKOBOI 3aj03W. 3HA4HA
KUIBKICTh BajiHy (4-15 %) micTuThes y Oiikax — Miorjo0iHi, Ka3€eiHi 1 eTacTHHI.
7. JleiinuH.
CH; CHj;
\/
CH

|
CH,

|
CH — NH,
|
COOH
Hezaminna aMiHOKHCIIOTA.
Bnepme Buaiieno y 1819 poui 3 cupy. bararo ioro wmictutees y
IPOPOCIOMY 3€pPHI 3JIAKOBUX KYJBTYP.
Jlefiun BUSIBJICHO Yy Ce€4Yl XBOpPUX Ha TMIEYIHKOBI XBopoOu. JlelnuH
3aCTOCOBYETHCS IPH JIIKYBaHHI aHeMii. J[y>ke BaKKO pPO3UUHSETHCS Y BOII.

8. I30s1eluH.
Bunineno y 1904 pomi 3 ¢iOpuHy KpoBi.
CH3; CH,— CH3
\/
CH
|
CH — NH,
|
COOH
Hezaminna aminokucora.

9. HopaeiinuH.
CHj
|
(CHy)3
|
CH — NH;
|
COOH
Heszaminna aminoxkuciora.
Mictutbes B OLTKaX HEPBOBOI CUCTEMH.
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10. Hucrein.
CH,-SH
|
CH — NH;
|
COOH
Hanigzaminna, cipkomicHa. Buaiieno y 1890 pori 3 O11kiB Bojioccs 1
konuT. I'pyna (-SH) - cynedrigpuiabHa ad0 TioloBa rpyia, JErko OKHCHIOETHCS,
YTBOPIOETHCS 13 METIOHIHY.

MoHoamiHoduKkap60HO8Ii aMiHOKUC/10MU.

11. AcnaparinoBa KucJioTa. (0—aMiHOSHTapHa KUCIIOTA).

Mae kucnuii xapakrtep. Buminena y 1868 pomi 3 pociauHHUX OLIKiB.
Oco0suBO BENMKUH i1 BMICT BHSIBJICHO B COKY CHap Kl (3BIJICH MOXOJUTH 1i Ha3Ba).
BukopucToByloTh B mponecax cuHTe3y azorhuctux ocHoB HK 1 ceuoBuHw,
3HEIIKO/DKEHHS aMlaKy, lepea MiHyBaHHSI aMIHOKHCIIOT.

COOH CO — NH;

| |

CH2 CHZ

| amioysanus |

CH — NH, §"H — NH,

| |

COOH COOH
acnapacziu

3aminna aMIHOKHCJIIOTA.

12. 'nyramiHoBa Kucja0TA.
Bnepme Buaiieno y 1866 poii 3 rigpoiizary KI€HKOBUHH MIIEHUYHOTO
3epHa. barato ii B aibOymiHax i riao0yliiHaxX KpoBl, KOJAreHi.

BukopucroByeTncs pu Ji€3aMiHyBaHHI, nepeamMiHyBaHHI,
JeKapOOKCUITYBaHHI aMiHOKHUCIOT. 3 Hel YTBOPIOEThCS TIIyTaMiH, Y—aMiHOMACIIIHA
KHCJIOTA.

COOH CO — NH;

| |

(CH,), (CHy),

| amioysanmus |

CH — NH;, CH - NH;,

| |

COOH COOH
2AYMAMIH

3aminna aMIHOKHUCIIOTA.
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AuamiHoMOHOKap60HO8I Kucaomu.

13. Jli3un.

Bunginena y 1889 pormi 3 kaszeiny. baratro Mmictuthes B OlIKax siaep —
MpoTaMiHax 1 ricTOHaxX, Takox y ¢idpunHoreHi. JledbinuTHa amiHOKKCIOTa. Majo B
pocauMHHHUX OinKax, OaraTo B OUIKax TBAPUHHOTO TMOXO/KEHHsS. Mae IIy>KHUN
xapaktep. [lpu nekapOokcuilyBaHHI yTBOPIOE TPYIHY OTPYTYy — KaJaBEepHH
(kadaver — Tpym).

CH,— NH;,
|

(?Hz)s
CH — NH,
|
COOH

Heszaminna aminokuciora.

14. ApriHiH.

Bunineno y 1886 poriii 3 mapoctkiB monuHy. barato ioro (84 %) y cnepmi
pu6. IlpuiiMae ydacTb B CHHTE31 CEUYOBMHM, KpeaTWHy. barato apriHiHy B
MyXJIHHAX.

NH,

|

C=NH

|

NH

|
(CHZ)S

|

CH - NH,

|

COOH Hanigzaminna aMIHOKHCIIOTA.

15. OpHiTun.

YTBOpro€eThCA MpU TiApoiii3i apridiny. I[lpu gexapOOKCHIlyBaHHI yTBOPIOE
TPYNHY OTPYTy MNyTpeciuH (MmiJ BIUIMBOM aepOOHUX THWIBHUX OakTepiil).
Cki1aioBa yaCTHA OPHITUHOBOTO IIUKITY, B IKOMY 3HEIIKO/KYETHCS aMiak.

NH,

|

(CH2)s

|

CH — NH;

|

COOH

Hanig3zaminna aMiHOKHUCIIOTA.
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Auaminodukap6oH08i amMiHOKUc/10mu.
16. IlucTHH.

CkrnagaeTbes 13 3aJMINKIB JBOX MOJIEKYyJ IucTeiHny. barato ii B Bojocci,

HITTSX, porax, mp’i, B emiaepmici. Briepiie BuaiieHa 3 KaMEHIB CEYOBOT0O MiXypa
("mmera" — Mixyp).

CH, — S — S— CH,
| |
CH — NH, CH — NH,

| |
COOH COOH

Hanieézaminna aMiHOKHCIIOTA.

I3oyukaiuHi amiHOKuUcaomu.
17.®eninanaHiu.

Bnepme nobyra B 1879 poiti 3 OpOpOCTKIB JIIOMUHY. 3 HE1 YTBOPIOIOTHCS
TOPMOHU THUPOKCUH, TPUHMOATHUPOHIH B IIUTONOMIOHIA 3a/1031; aJpeHaliH 1
HOpaJpeHaIIH B MO3KOBIM YaCTHHI HAJTHUPHUKIB; B IIKIPl YTBOPIOETHCS MITMEHT
MEJIaHIH..

H

|
CHz—C—-COOH

MNH 5

Hezaminna aminokucioTa.

18. Tupo3um.

Bunineno 3 kazeiny B 1846 poui. barato B iHcymiHi BPX (mo 12,5%) 1
nencui (o 8,5 %).

Y TBOPIOETHCS NPU OKUCHEHHI (eHUTanaHiHy. BUKOPpUCTOBYIOTh MTPU CUHTE31
TUPOKCUHY, aJIpeHaNIHY, HOpaJIpEeHAIIIHY.

H
1
CH,—C —~COOH

MNH
HO) 2

Haniszaminna, oxcuaminokucioma.
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I'emepoyukiyHi aMiHOKuUc/10mu.

19. Tpunrtodan — He3aMiHHA aMIHOKHCJIOTA.

Mictuth 1HponbHE Kuiblle. JloOyta B 1901 pomi 3 kazeiny. Ilpu rHUTTI
OinkiB TpunTodaH TMEPETBOPIOEELCS B 1HAOA — OTPYHWHUH TMPOAYKT, SKUU
3HEMIKO/IKY€EThCS B TICUIHIII.

H
= | i EHE—IZ:ZZ—CDDH
T, MHz

N..-"
H

BuxopucroByerscsi i cuHte3y BitamiHy PP (HikoTmHOBOI kuciotu). B
Jab0paTOpHUX YMOBaxX oTpuMainu BitamiH PP 3 HIKOTHHY, B OpraHi3mi TBapuH lie
HEMOKJIHBO.

20. I'icTuaunn.
Bunineno y 1896 poti 3 criepmu ocerpa, 1 ka3einy. barato ii B TkaHWHaxX
MIeY1HKH, HUPOK, B TEMOIJIO01HI KPORBI.

H
N|TCH2 —[lll =C0O0H
L‘N MNHz
H

[Tpu nexapOOKCHITyBaHHI YTBOPIOETHCS TICTaMiH, SIKUI CIIPUSIE PO3IMIMPEHHIO
KPOBOHOCHHUX CYJIMH Ta CEKpeEIlii COJITHOI KMCIOTH B UTYHKY. HecTada rictuauny
MIPU3BOAMUTH 10 aHemii. HezaMinHa amiHOKHCIOTa. MICTUTB 1Mi/1a30/1bHE KiJIBIIC.

IMiHOKMC10TH. MicTaTh iMiHOTpyIy —NH.
21. TIpoJtin.
Bnepmie no6yto B 1901 pomi 3 riapomnizaty kaseiny. barato i B kaseiHi,
KOJIareH1, IIpoJIaMiHaXx, eJIaCTHHI, )KEeJIaTHHI.
Hz ‘Iff_flﬂ":z
HzC.., ~CH~COOH
H

3aminna aMIHOKHACIIOTA.
22. OKCHIIPOJIiH.

VY TBOpIOETHCS TIPU OKMCHEHHI mpoiiHy. Bmnepmie Buainena B 1902 poui 3
riposizary kenaTuHu. € B €1aCTHHI, KOJNareH1. 3aminna, OKCHaMiHOKHUCIIOTA.
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binku, saki micmamb 6ci He3AMIHHI AMIHOKUCA0OMU, HA3UBAIOMbCA
noenoyinHumu. I1OBHOLIIHHUMU € O1JIKM TBAPUHHOTO IMOXOPKCHHS.

Axwo 6 cknaodi dinka ¢iocymusn xoua 6 00Ha He3AMIHHA KUciomada, maki
0inKu — Heno6HOUIHHI (e pocaunHi Oi1Ku).

JI1s BUZIIJIEHHS] aMIHOKHCIIOT Y YUCTOMY BHUTJISIII BUKOPHUCTOBYIOTH METO/IH:

o KOJIOPUMETPUYHI METOIH (KOJIBOPOBI peakilii Ha aMIHOKHCIIOTH);
o xpomaTorpadiuHi MeToiu;
o 3 IOTIOMOTOI0 AaMIHOKHCIIOTHOTO aHali3aTopa.

Brnepiie BuBueHHS Oy/10BU OLJTKOBUX PEUYOBHUH OYJI0 MOCTABJICHO HA HAYKOBY
ocHoBy O.f./lanmneBcbkuM. BiH BHCYHYB Trimote3y Ipo Te, IO OCHOBHHMH
KOMIIOHCHTaMH1 MOJIeKYJI O1j1ka He0OX1IHO BBa)KaTH aMIHOKHCJIOTH, sIK1 3B’sI3aHi 3a
nonomoror rpyn — CO — NH —. Jlo Takoro BHCHOBKY JlaHWMJIEBCHKUI JIMIIIOB
BHACNIIIOK TPUBAIMX JOCTIHKEHb MPOAYKTIB TiApodizy Oinka. [Ipu momuBaHHI
JY’)KHOTO PO3YHMHY KYIPyM cyibdaTy 10 po3uuHy OlypeTy 3 SBISIETHCS CHHBO-
dioneroBe 3abappienHs. O.f./laHuneBchkuil BBaXkaB, 10 OlypeToBa peakilis
3yMoBlieHa uepryBaHHsM Ipyn — CO — NH — B Mosiekysi 61ypeTOBOr0 KOMILIEKCY:

O
]

|

H
Ha ocHoBi 0aratbox €KCIepHMMEHTAIbHUX JOCITIKCHh HIMEIBKUM BUCHUI
E.®imep miarsepaus rinoresy O.4.JlanuneBcskoro. E.®imep Ha3BaB 1€l 3B’ 130K

nenTuaHnmnum.

NH,
/ NH
C=0 /
\ HA2PI6aAHHS C=0
NH, \
- NH; NH
NH, / } menTuaHUMIA 3B’ 130K
/ C=0
C=0 \
\ NH,
NH,
Ceuoguna Oiypem

Hentuanuii 38’5130k  ymeoproemovcs mise 3amuwkamu COOH  oowier
aminoxucaomu i NH, opyeoi aminoxuciomu.

1. Ilenmuonuit 36’130k — OCHOBHUM 1 000B’s3koBui. [Ipu 1BOMY
YTBOPIOIOTHCA CIOJYKH — MENTH/IN.
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CxeMaTu4HO MpoLec MOKHA 300pa3uTH Tak:

CHs CH, - OH CHj3

| | |

CH - NH2 + CH - NH2 —> CH- NH2 CH, - OH

| | | |

COOH COOH CO— HN-CH
ANaHin cepum |

COOH

ANamin-cepun

Ham yTBOproeTscs Tpunentun i T.1. Ilentuau, sxi matote 10 aMiHOKHUCIIOT,
HA3UBAIOTHCI MOJINENTHIAMH. 3aJIEKHO BIJ KIJBKOCTI 3aJHIIKIB aMIHOKHCIIOT,
K1 OepyTh y4acTh B peakuli MOJIKOHAEHCcAallll, yTBOPEH1 CIOJYKH MarlTh Ha3BU
Iu-, Tpu-, TeTpa- abo mnominentuAiB. Ha3Ba mentuaiB yTBOPIOETbCA 13 Ha3B
3aJIMIIKIB AMIHOKHUCIIOT. B Ha3Bl aMiHOKUCIIOT, KapOOKCUIIbHI TPYMH SIKUX OEpyTh
y4acTh B YTBOPEHHI ENTUAHOTO 3B 53Ky, CY(DIKC -H 3aMIHIOETHCS Ha -JI.

2. Boonesuit 36’430k — yTBOPIOETHCSI MK KapOoHUTbHOIO Tpynow (C=0) i
iminHOO rpymnoto (NH). BonueBuit 38’5130k ciaOkuil. BiH jerko yTBOPIO€ThCS 1
JIETKO pyiiHyeThes mpu Temreparypi 50-60°C. Bin Bimirpae BaxIMBY pojb B
YTBOPEHHI BTOPUHHOT, TPETUHHOT 1 Y€TBEPTUHHOI CTPYKTYp OLIIKa.

AN -
N—H -« 0=C
/- ~
3. Hucynvgionuit 36’a30k — YTBOPIOETbCS B pe3yJbTaTl OKUCHEHHS

CyJIb(QIIpUIBHUX TPYI 3aUIIKIB HUCTEiHy. [le mocuth MimHi 3B’ a3ku. Bin Moxke
YTBOPIOBATHUCH SIK BCEPEIHHI, TaK 1 MK JJAHI[FOTAMHU.

—N—:|:—C— —N_T_c
I — CH; OKHCHHK CHE
nucTeiny 11/2 02z) |
SH =
+ _—'-\—"' "ﬂ_}juynhl:bi,ﬂ]]:}]:ij:
TH Hzﬂ E| 4B H 30K
CH, CH,

JucynbdinHi 3B’S3KM € B 1HCYJIIHI, B OUIKaX CIOJIYYHOI 1 MOKPUBHOT TKAaHUH
Ta OUIKaxX, SIKI MalwTh BHUCOKY O10JIOT1YHY aKTHUBHICTh. JUCYynb]igH1 3B’A3KH
MarOTh BOKJIUBE 3HAUYCHHS B (DOPMYBaHHI TPETUHHOI CTPYKTYpH O1JIKIB.
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4. Convoeuit (abo nuoHHUIl 36’°430K) — YTBOPIOETHCS TMPH HASABHOCTI Yy
MOMINENTUIHUX JAHIIOTaX MOJIEKYJ OIKIB 3aJIMIIKIB MOHOAMIHOJAMKApOOHOBHUX 1
JTMaMiHOMOHOKapOOHOBUX KHCIOT. BinbHI KapOOKCHIIBHI 1 aMiHHI TPYNH IHUX
3QJIMIIKIB  aMIHOKHMCJIOT TepeOyBaloTh IEPEBAXXKHO B HOHI30BAHOMY CTaHi, B
PE3yNIbTaTi YOro MiXK HUMHU BUHUKAE €IIEKTPOCTaTUIHA B3aeMois. Lleii 38’5130k He
Jy’Ke MilHuii. VIoHHUit 3B’A30K Bijlirpae Ba)IMBY pOJib IIPH YTBOPEHHI TPETHHHOI
1 YETBEPTUHHOI CTPYKTYPH O1JIKIB.

5. Edgipnun 36’130k — YTBOPIOETHCA MK OKCHAMIHOKHCIOTaMHU 1
opTodochopHOIO KHUCITOTOW. JI0 OKCHaMiHOKHCIIOT HaJeaTh CEPWH, TPEOHIH,
TUPO3UH, OKCUIIPOJIiH.

OH
/
CH2 -P=0

CH, - OH \

| OH

CH - NH2 — CH- NH2

| |

COOH COOH

6. TI'iopogpooHuil 36’°730K — YTBOPIOETHCS BHACTIIOK MIKMOJICKYISIPHOI
B3aemonii (cun Bam gep Baansca) Mk rigpodoOHUMH  (HEMOJSPHUMHU)
paguKaJlaMu TaKWX AaMIHOKHCJIOT SIK ajlaHiH, BalliH, JEHIUH, 130JeHIIHH,
dbenutananin  Tomo. [iapodgoOHMIT 3B’SI30K Mae BaXJIMBE 3HAYCHHS IS
cTabuIi3anii TPETUHHOI 1 YeTBEPTUHHOI CTPYKTYpH OLJIKIB.

Jlisi OBHOrO ysIBJA€HHS Mpo OyJoBY OUIKIB BaXXJIMBE 3HAYEHHS MAa€ HE
TIJIbKM BUBYEHHS iX KIJIbKICHOT'O Ta SIKICHOTO aMiHOKHCJIOTHOIO CKJIaay 1 cioco0iB
3B’SI3Ky aMIHOKUCIOT B 1iX MOJIEKyJiax, aje W WIoro psAy I1HIIMX IUTaHb.
Oco0OMuMBO BaXJIMBUM € JOCIHIJKEHHS TOCHIIOBHOCTI PO3MIIICHHS 3aJIUIIKIB
aMIHOKHUCJIOT Y TOJIMENTUAHUX JIAHIFOraX, TOOTO MEPBUHHOI CTPYKTypH O1iJKa.
OcTaHHS BHU3HA4Ya€ TPbOXMIPHY CTPYKTYpPY MOJINENTHIHUX JIAHLIOTIB, fKa
Ha3uBaeThcs KoH(popMmaliero Oinka. Ile TepMomuHaMiuHMi, HAWOUIBII CTIMKUN
CTaH mojinenTuaHuX maHiori. Cloau XK HalexaTh BTOPUHHA, TPETHHHA 1
YETBEPTUHHA CTPYKTYpH OLITKA.

[Ipo Oinku, sSKi MalTh HOpPMalIbHY KOH(OpMaIliio, KaXyTh, 10 BOHH
nepeOyBalOTh y HATUBHOMY (MpUPOAHOMY) cTaHi. Bixg koHdopmarii O1IKOBOI
MOJIEKYJIM 3aJeXHUTh ii OlojoriyHa QyHkuig. DaxTtopu, sKi BIUIMBAIOTh Ha
NpUPOAHY KOH(pOpMalio OiIKa, TPU3BOAATH A0 MOPYUIEHHS HOro (yHKII, SKY
BUKOHYE TOW YM 1HIIMI OUTOK B OpraHi3mi.

32i0H0 3 cyuacHumu YVsGNeHHAMU, V OLIKax pOo3pi3HAIMb YOMUPU DIGHI
CMPYKMypu — NEPEUHHY, 6MOPUHHY, MPEMUHHY | 4em8ePMUHHY.
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Ilepgunna cmpykmypa — ye neena nociio08HIiCMb 3ATUUKIE AMIHOKUCIOM 8
NONINenMuOHUX IaHyo2ax MoJexya oitka. Bona cneyugiuna ons kodicHo2o Oinka i
BU3HAYAEMBCSL 2EHEMUYHOI IHPOPMAYIETo.

[Tepuum 61J1KOM, TIEpBUHHA CTPYKTYpa AKOTO Oyjia BUBYEHA, CTaB 1HCYJIIH —
TOPMOH TMIJIUIYHKOBOI 3aJI03HM, SIKOMY HAJEXKHUTh TOJOBHA POJIb B PETyJISIl
BYIUJIEBOAHOTO 0OMiHY. [IepBHHHY CTPYKTYpy IHCYJIiHY BCTaHOBHMB y 1953 porr
anrmicekuit BueHu @.Cenrep. 3a 1i Ta 1HII JOCHIKEHHS BUeHUH B 1962 porri
O0yB ynocroenuit HobemiBcbkoi npemii. Byo BcTaHOBIIEHO, 110 1HCYJIIH — MPOCTUH
ook 3 MoJekyisipHoro macor 6000, moOynoBanuit i3 16 pi3HUX aMIHOKHUCIOT,
MICTUTH 51 3aJIUIITIOK aMIHOKHUCIIOT 1 CKJIQA€ThCA 3 ABOX ITOJINENTHIHUX JIAHIIOT1B
— A1 B. Ilepmmnii 3 HuX MictuTh 30 3aJIMIIKIB aMIHOKUCIOT. [IlepBUHHA CTPYKTypa
O11K1B BU3HavaeThes 3a CeHrepom, 3a Enmanom.

3a memoodom Ceneepa 61710k 0OpOOJISIIOTH PO3UUHOM JUHITPODTOPOEH3OMY.
bisiok BcTynae B peakiiito 3 HOBUMHU NOpUisiMUA JUHITpodTOpOeH30my (IDPb) notwu,
MOKKM BCS MoOJIeKyla Oidka He po3majeThbcsi Ha amiHOKuciaoTh. Ha ocHOBI
KUIBKICHOTO BHBUYEHHS aMIHOKHCJIOT CKJIAJal0Th CXEMYy MEPBUHHOI CTPYKTYpHU
O1yIKa.

3a memooom Eomana 06110k 00poOsAOTH (eHimizoTionianaToM. [HOMI
3aCTOCOBYIOTh TPOTEOITHYHI (PEPMEHTHU - TIETICUH, TPUIICUH, XIMOTPHUIICHH.

Huni mnoBHicTioO po3mmdpoBaHo OyqoBYy MOJINENTUAHUX JIAHIIOTIB
(dbepMeHTIB TEeNCHUHy, XIMOTPUIICMHY, allbJlojia3u, Ji3onumy. Bigomi mnepBuHHI
CTPYKTYpH 1HCYJIIHY, TJIFOKaroHy, MiorJIoO1HY Ta 1HIIUX O1JIKIB.

Bmopunna cmpykmypa — noninenmuoHuil 1aHyro2 OLIKA CKPYYYEMbCA 8
cnipans. 1le BctanoBunu B 1951 pori Bueni Jl.ITominr 1 E.Kopi. biikosi nanioru
ICHYIOTh y BUTJISII abga — cripaii abo 6eTa — CTpYKTyp.

Anbda — cmipanb Harajaye rBUHTOBI CXOJH, JI€ aMiHOKHUCIOTH BUKOHYIOTh
¢bynkuiro cxonuHok. Ha onuH BUTOK anbda — cmipam npunazgae 3,6 3aJMIIKIB
aMIHOKHCIIOT, a KpOK cmipaii (BiAcTaHb Mik BuTkamu) nopiBHioe 0,54 am. Kyt
i IHOMy BHMTKa JOPiBHIOE 26°, @ BUCOTA OJHOIO 3AIIUIIKY aMiHOKHUCIIOTH JOCSTae
0,15 HMm.

Puc. 4.2. o—cnipaisb.
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Y wmonekynax (iOpunspHux OinkiB  (Hampukiag, (GiOpoiH IIOBKY)
MOMINENTUIHI JIAHIIOTH MaiKe TIOBHICTIO PO3MIIICHI y BHUIVIAL IIapiB,
yTBOpIOIOYH Oera — CTpyKTypy. IlominmenTumHi JaHIIOTH TYT PO3MIIIYIOTHCS

napajeiibHoO.
g PAOHEKaAH amiHOKHCAOT
‘M\Q/\,

Puc. 4.3. BropunHa cTpyKTypa 0iJIKiB y BUIIsAlL B-cKiIagyacToro mapy.

Baowcnusa ponv 6 ymeopenni i cmabinizayii émopunnoi cmpykmypu OinKie
HaesHcums 800HEBUM I OUCYTbHIOHUM 38 SAZKAM.

Tpemunna cmpykmypa — 6i1Ku 6MOpUHHOL 0Y008U CKPYUYIOMbCSL 8 21100YTY.
CtBOproeTbes 00°eM 1 popma O11koBoi Mosekynu. [1ix yac hopmMyBaHHS TPETUHHOT
CTPYKTYpPH TIOJINMENTHUIHI JIAHIIOTH YKIAJAIOThCsl TakK, MI00 MakcuMajbHa
KUIBKICTh T1APOQIIBHUX TPYI 3aJIMIIKIB aMIHOKUCIOT OyJia po3MmillieHa Ha30BHI,
TOOTO MOBEpPHYTa 0 BOJHOTO CEPEOBHINA, a TiApo(oOHI Tpynu pPoO3MIIIYIOTHCS
BcepeauHi rodynu. Ha koHdpopMaliiro yTBOpEeHO1 MI00YIM 3HAYHHM BIIMB MalOTh
taki gakropu sik pH cepenoBuia, HoHHA CUJia pO3UMHY, TEMIIEpaTypa, B3aEMOJIis
O1IKOBUX MOJIEKYJ 3 IHIIMMH PEYOBUHAMU TOLIO.

VY crabimi3ariii TpETHHHOT CTPYKTYPU BKIIUBY POJIb BIIITPAOTh T11po¢oOHi,
BOJIHEBI1, TUCYIb(iaHI Ta HOHHI 3B’ SI3KH.

UYemeepmunna cmpykmypa 6uUHUKAE 6 pe3yabmami acoyiayii KilbKoX
CcYOOOUHUYL 8 EOUHY KOMMNJIEKCH)Y MOAeKyny (miyeny). YUeTBEpTHHHA CTPYKTypa
XapakTepHa JJisi TUX OUIKIB, sIKI CKJIaJIalOThCA 3 JBOX, YOTHPHOX 1 OUIBINOI, B
OCHOBHOMY MAapHOi, KUIbKOCTI IHAMBIAyJIbHUX TMOJINENTUAHUX JIAHIIOTIB 3
BJIACHOIO TPETUHHOI CTPYKTyporo. CyOOIMHHUIII HAa3UBaAOTh HpOmMoMepamu, a
KOMITJIEKCHY YaCTHHKY — Myabmumepom. KinbKicTh MPOTOMEPIB MOXe OYyTH Bijl
4OTUPHOX ( y TremMorioOiHy) 10 KiabKoX THcsS4 (y Oilka Bipycy TIOTIOHOBOI
MO3aiKH).
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HaligeranpHilne dYeTBepTHHHA CTPYKTypa BHBYEHA [UJIsI MIOTJIOOIHY 1
remMorio0iny. BctaHoBiieHo, 110 MoOJIeKyIa TeMOorIo0iHy moOyaoBaHa 13 YOTUPHhOX
npoToMepiB ( IBOX anb(da- 1 ABOX OeTa- MOMINENTUIHUX JaHITIOTIB).

Anbda- maHmoru mMawTh Mo 141 3aiMIIKy amMiHOKHUCIIOT, OeTa-JIaHIIOTH —
o 146. MonekymnspHa maca remorsiooiny 68000, a koxkHoro npotomepa — 17000.
YeTBepTUHHA CTPYKTYpa OUIKIB JISKUTHh B OCHOB1 OyJ0BH OUJIKiB-()epPMEHTIB 1 Mae
Oe3rocepeIHe BITHOIIECHHS 10 ICHYBaHHS 130()€pPMEHTIB.

UeTBepTHHHA CTPYKTypa OWIKIB CTAOUIIBYye€ThCS 1 MIATPUMYETHCS B
HAaTUBHOMY CTaHI B OCHOBHOMY 3a YYacTIO BOJHEBUX, HOHHUX, TiApo(oOHHX
3B’SI3KIB, SKI YTBOPIOIOTBCSI MIDXK PI3HUMU (PYHKUIOHATBHUMHU TpPYyNaMH, IO
3HAXOAAThCA HAa TOBEpXHI mporTomepiB. Ilpu naii Ha OLIKKM 3 YETBEPTUHHOIO
CTPYKTYPOIO Pi3HUX (P13MYHUX a00 XIMIYHUX (HPaKTOPIB BOHH MOXKYTh PO3NagaTHCs
(zucouioBaTH) Ha OKpeMl MpoToMepu. Takumu (akTopaMud € OpraHivHi
PO3YMHHUKH, CEYOBMHA, KOHIIEHTPOBAHI PO3YMHU HEUTpalIbHUX coJiei, 3miHa pH
cepenoBumia tomo. Ilpum ix aii Ha OUTOK BiAOYBA€THCS PO3PUB 3B’SI3KIB, SIKI
CTaOLII3yIOTh UETBEPTHUHHY CTPYKTYpYy, 1 MoOJeKyJa OulKa JUCOLIIE Ha
nporomepu. s nepeBakHOi OUIBIIOCTI OUIKIB JaHUM Tporiec 000pOTHUM, TOOTO
Ipu yCyHEHHI ¢akTopa, KU BUKIMUKAB TUCOINAII0, CYOOJUHHUIN 3’ €THYIOTHCA
MDK COOOI0 1 BITHOBJIIOETHCS UYETBEPTHHHA CTPYKTypa OuUIKa. Y IbOMy Mpolieci
BOXJIMBAM € T€, IO TPU BITHOBICHHI YETBEPTUHHOI CTPYKTypu OLIKa
BITHOBJIFOETHECS 1 HOr0 010JI0r1YHA aKTHBHICTE.

Bigomo mnonax 2000 OUIKiB TBapUHHOTO, POCIMHHOTO 1 MIKPOOHOTO
MOXO/KEHHS. 3a (PI3UKO-XIMIYHUMH BJIACTUBOCTSAMM Ta XIMIYHUM CKJIAaJI0M OLIKH
NOJAUIAIOTH Ha JIBl TPYNH - MPOCTI (TPOTETHM) 1 CKIIaH1 (TIPOTEiaN).

Ilpomeinu — 1ue OIKM, A0 CKIAQy SKUX BXOASATH JIMIIE 3aJIUAIIKH
aMIHOKHCIIOT.

Ilpomeiou — cxiagHl OUIKH, MOJIEKYJIM SIKAX KpPIM 3QJIMILIKIB aMIHOKHCIIOT
MICTSITB 1€ ¥ 1HIITI KOMIIOHEHTH - IPOCTETUYHI TPYIIH.

[IpocTi O1ku (TPOTETHM ) TOAUIAIOTHCS HA TaKi KJIACH:

anbOyMiHU | NpOMaminu; npomeinoiou (ckieponpomeiou).
2700V NIHU, CAYMENIHU,
2ICMOHU, NpPONAMIHU,

Anvoyminu. Jlyxe pO3MOBCIOKEHI y TBApUHHOMY 1 POCIMHHOMY CBITI.
BxoasaTe 10 ckiamy IUTOMIa3MHU KIIITHH, CHPOBAaTKA KPOBIi, JiM(H, JTIKBOPY. Y
BUIIIMX TBApUH aJIb,OYMIHM CTAHOBJISITH OCHOBHY YacCTHHY IUia3Mu KpoBi (>50 %).
AnpOyMiHM BXOASTH TaKOX /O CKJIAAy MPOAYKTIB XapdyBaHHS POCIMHHOTO 1
TBapUHHOTO TIOXO/DKEHHS — MOJIOKA, SI€llb, 3€PHA 3JIAKOBUX 1 OOOOBHUX KYJBTYP.
Monekynspna wMaca anpOymiHiB 35-70 THc. AnbOymiHM Hajexarb 10
riipodiabHUX OUIKIB, BOHM J00pE pPO3UMHSAIOTHCA y BOJ1 1 pO3YMHAX COJEH.
MatoTb BUCOKUI BMICT JediuHy (10 15 %), a Tako 3HAUHUNA BMICT CIPKOBMICHHX
aMIHOKHCIIOT, JI3WHY, aclapariHOBOi 1 TIyTaMIHOBOI KHCJIOT 1 HE3HAYHUN BMICT
TITIAHY.
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AnbOyMIHU PpETyTIOI0Th OCMOTHYHI TPOIECH, TPAHCIOPTYIOThH JIIIiJIH,
PErYIIIOTh BMICT y IuIa3Mi kpoBi ionie Ca*, cTepoinHEX ropMOHIB, TpunTOdaHy,
JeSAKUX JIIKAPChKUX TpenapaTiB (aclipyuHy, MEHIMIIHY), YTBOPIOIOYH KOMILJIEKCH 3
IUMU PEUOBUHAMH.

I'nooyninu. Benvka KUIbKICTh 1X B 3€pHI 3JIaKiB, HACIHHI COHSIIITHUKA, JIOHY,
0aBOBHUKY Ta 0000BUX pociuH. He po34nHSIOTHCS Y KOHLIEHTPOBAHUX PO3YMHAX
HEeUTpambHUX cojiel. MosekynspHa Maca iX CTaHOBUTH 10 1,5 mutH. ['oOymniHu
MICTSATh TUIIMH, JICHIMH, BaJiH, JI3UH, CEPHH, TJIyTaMIHOBY KHCJIOTY.
CriBBIIHOIICHHS MK aJbOyMiHAMH 1 TJIOOYTIHAMH B OpraHi3Mi JIIOAUHU 1 TBApUH
3aBKIM € BAXKIUBOIO XapaKTEPUCTHKOI HOTO (Pi310JIOTIYHOTO CTaHy; BOHO
3HAXOJUTHCS Y BU3HAUCHHMX MEXax 1 Mae Ha3By ambOyMiHOBO-TIO0YIIHOBOTO
koedimienty. st 310poBOro oprasismy BIH CTaHOBHTH 1,7-2,3. Ilpu xBopobOax
3MEHIIY€eThCs. MeTtogoM enekTpodopesy riaolyiniHu AUSThCA Ha (pakiii anbda,
Ooera 1 rama — rioOymiHiB. HailOutblmry MONEKyJIpHY Macy MarwTh rama —
r7100yiHU. BoHM MICTATH OUIBIIY YACTUHY aHTUTLI 1 BIIITPAIOTh BAXIJIUBY POJb Y
nmpoiiecax iMyHiTeTy. bararo rama — rio0ysiHiB MICTUThCS B Mosio3uBi (15 % Bin
BCIX OUJIKIB).

Ticmonu. MaroTh HeBeNMKy MoJeKyisipHy macy (Bim 5000 mo 37000).
Matoth ~ JyXKHUW ~ XapakTep  3aBISKH  HAsSBHOCTI B  1X  CKJajl
JTMaMIHOMOHOKapOOHOBUX KHUCJOT (JII3MHY, apriHiHy, rictuauny). OcHOBHa Mmaca
TICTOHIB BXOJIUTh JI0 CKJIQTy XPOMOCOM SiJIep KIITHH, YTBOPIOIOYH KOMILJIEKCHY
cnosiyky 3 JIHK - HykieorictoH. ['icTOHM BiAIrpatoTh BaXKIJIMBY POJib y cTa0iIi3allil
ctpykrypu JIHK, a Takox y mporecax cuHTe3y OUIKIB. MICTAThCS TICTOHU B
MapeHX1IMaTO3HUX TKAaHWHAX, OaraTuXx sipamu, MeUiHIll, CeJe31HIl, HUpKaxX, 300H11
3an1031. barati Ha ricTOHU criepMa puO, JTEUKOILUTH, €PUTPOLIUTH.

Ilpomaminu._Bin3HayaroTbCd BUCOKHMM BMICTOM JHaMIHOMOHOKapOOHOBUX
KHCIIOT, TOMY PO3YMHM iX MarwTh JYyXKHI BiactuBocTi. [l Ouku moOpe
PO3UHMHSIIOTHCS Yy BOJI 1 HE OCAKYIOThCS TIPHU KUIT SITIHHI. MICTATBCS B CKIIajl
HYKJICOTIPOTEINIB criepMu puld, € B MapeHXIMATO3HUX opraHax (TEUiHIli, CeJIe31HII,
HUpPKax) Ta 3aJl03aX BHYTPIITHBOI CEKPEITii.

I'nymeninu. € BaXIUBUMH KOPMOBHMH 1 Xap4yoBUMH Outkamu. binku
POCIMHHOIO NMOXOKeHHA. Jlo X ckilaay BXOAMTH BEJIMKA KIJIbKICTh MTyTaMiHOBOI
KUCIIOTH 1 mizuHy. [li Ok moraHo po3duMHHI y BOAl 1 J0Ope pPO3YMHHI B
po30aBiIeHNX pPO3YMHAX JYTiB. MoJekynspHa maca iX KOJHMBAETHCS B JIOCUTH
ITUPOKHX MEKax.

Ilponaminu. PociunHi Oinku. BXonsdTh 110 CKJIagy HACIHHS 3JIaKOBUX
KyJbTyp. [IpencraBHukamu ix €:

o 2NIAOIH (HCUmMo, NuleHUuYs);
2opoein (AUMIHb),
3eil (KyKypyo3a),
aseHin (osec),;
opu3um (puc).
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[Torano po34YMHSIIOTHCS Y BOi; PO3UUHSIOTHCSA B €TWiIOBOMY crupTi. Has3Ba
"nponamMinu’ Oyia 3alpoNOHOBaHA y 3B’S3KY 3 THUM, IO JO0 iX CKJIaay BXOIUTh
3Ha4YHa KUIbKICTh MpostiHy. KpiM mpostiHy, MpoiaMiHy MICTATh TaKOXK ITyTaMiHOBY
KHCJIOTY 1 HE3HAYHY KUIBKICTh 1HIIUX aMIHOKHMCIJIOT. XapaKTEpHUM € Te€, 1110 BOHU
30BCIM HE MICTSTb JII3UHY.

Ilpomenoinoiou (ckneponpomeiou). Marotb MOJIEKYJISIpHY Macy 10 10 Tuc.
He po3umnHsitoThCsl B XOJIOAHIN BOA1, pO3UYMHAX JYTiB, KUCJIOT 1 COJieH, Maixke He
PO3LIEIUTIOIOTHCS IPOTEOITUYHUMU PepMeHTaMH. BXOATh 10 CKIlaay TBApUHHHUX
TKaHUH 1 BUKOHYIOTh B OCHOBHOMY MEXaHIYHY Ta OmipHy (PpyHKIii. XapakTepHUM €
BUCOKHIM BMICT CIPKOBMICHMX aMIHOKHUCIOT. [IpoTeiHoimu BXOASATH N0 CKiamy
OUIKIB BOJIOCCS, POTIB, XPSAULIIB, MOKPUBHUX TKAHHMH. YCl BOHHM BI1JA3HAYaIOTHCS
BHCOKOIO MIITHICTIO 1 €JIACTUYHICTIO.

J1o mpoTeiHOi 1B HAJIEKAaTh:

Kepamun ("kepiz" — pir) - BXOOUTh IO CKJIAIy CHOJYYHOI 1 TOKPUBHOI
TKaHWH, BoJioccs, mip’s, poriB. DiOpumspui Outku. He po3umHsIOTHCS y BOJI,
KHUCIIOTax 1 Jyrax. MicTuth 0araTo UCTUHY.

Konacen — OCHOBHUI KOMIIOHEHT XPSIIliB, CYXOXXHJIb, 3B’S30K, IIKIPH,
KicTok. [Ipu TpuBasioMy KUIT’STIHHI T1APONI3y€E, YTBOPIOETHCA KeNaTUH. MICTUTh
BEJIUKY KUIBKICTh MPOJIHY, TJIIUHY, OKCUIIPOJIHY, SIKUX HEMA€ y CKJIajl 1HIIUX
O1NKiB, 1 30BCIM HE MICTHUTh CIPKOBMICHHUX aMIHOKHCJIOT. BUKOpPHCTOBYETHCS Y
MEUIMHI JIJIs1 3yIIMHKY KPOBOTEY, B Xap4YOBiil TPOMUCIOBOCTI, OaKTepioorii (11
CEpEIOBUIIA).

Enacmun — BXOOUTH 10 CKJIaAy €TACTHYHUX TKAHWH 1 BUKOHYE CTPYKTYpPHY
¢yHkuio. 3 HbOro NMoOyAOBaHO BHYTPIIIHI OOOJIOHKM CYAMH - apTepid 1 BEH.
MictuTe Oarato riaiuHy, IpOJiHYy, BaJliHy 1 JeduuHy. He po3unHseThCs y BOAI
HaBITh NMpU KUIl ATiHHI. CTaAHOBUTH O1JIKOBY OCHOBY 3B’ 130K, CYXOKHUJIb.

Dibpoin, cepuyun — OUIKU 1IOBKY. BUIUIAIOTHCS T'YCEHMIISIMA TYTOBOTO 1
nyOOBOTO TIOBKOMPSJIIB, 3aJi03aMH  MaByKiB. Jlo CKIagy BXOAWTH YOTHPHU
aMIHOKHUCJIOTH — TJIIMH, aJaHiH, cepwH, THUPo3uH. OcCoOJWBO BHUCOKHWN BMICT
rmimuay (1o 44 %). L1 O6inkum  mocuTh CTikl g0 rigpodizy. dibpoiH —
BUCOKOMOJICKYJIIPHUN O1710K, TOOYIOBaHMM 3 JTIHIWHUX TOJIMENTHIHUX JIAHITIOT1B,
K1 PO3MIIIYIOTBCS B3JIOBX OCl BOJOKHA, IIUIBHO MPHJIATAIOYH OJHE A0 OJHOTO.
Mix HUMU yTBOPIOETHCS BEIMKA KUTbKICTh BOAHEBUX 3B’ S3KiB. Y UUCTOMY BUTJISII
¢16poin 100yBalOTh HAarpiBaHHAM KOKOHIB IIOBKOIPSAA 3 PO3YMHOM COIU a0o
mujia. CepullvH 3a IIUX YMOB HE PO34UMHsAEThCs. CepUIlMH CKilajae 30BHINIHIN map
IOBKOBOI HUTKH.

Ilpomeiou (cknaomi 6inKu) CKIIAAIOTHCA 3 MPOCTOro OiKa 1 CHOIYKH
HEOUIKOBOI MPUPOJIU — MPOCTETUYHOT IpynHu (BiJ IPEUBKOro prosteto— npuennyio,
JI0JA10).

B 3anexxHoCT! BiJl PUPOAN MPOCTETUYHOI TPYIU NPOTEiU AUIATHCS HA:

a) HyKneompomeiou — CKIagHl OLIKH, MPOCTETUYHOIO TPYIOK0 SIKUX €
nykieinosi kucinotu (JJHK a6o PHK);
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0) xpomonpomeiou — CKIaAHI OILTKH, MOJICKYJTH SKHX CKJIQJalOThCA 3
MpoCTOro OUIKa 1 3a0apBIICHOT MPOCTETUYHOI I'PYIIH;

B) enikonpomeiou — CKIIaJIal0ThCS 3 MPOCTOro OUIKA 1 MPOCTETUYHOI TPYIIH,
MPE/ICTABICHOT BYTJIEBOJAMU Ta IX MOX1THUMH;

T) Jinonpomeiou — CKJIaJH1 O1JIKH, MOJICKYJIM SIKUX CKJIaJIal0ThCS 3 MPOCTOTO
O11Ka 1 JIimiay;

n) ¢gocgonpomeiou — CKIANAOTBCA 3 MPOCTUX OUIKIB 1 opTodocdopHOi
KHUCIIOTH.

Hykneonpomeiou — ye ckiaoui 0inKu, saxi cK1aoaromscs 3 NPOCmux OLIKi6 i
HYKIEeIHOBUX KUCTIOM.

Bnepiue nykneonporeinu (HII) Oynu Biakputi B 1868 pori mBelapcbkum
ByeHnM M. MillepoM B KIIiTHHAX THOIO. Terep BCTAHOBIICHO, IO BOHU BXOJATh JIO
CKJIaJy yCIX KJIITHH OpPraHi3my.

3aJie’KHO Bl IPUPOIU HYKJIETHOBOT KUCIIOTH HYKJICOMIPOTEIU MOAUISIOTh HA
pubonyknieonpomeiou i 0e3oxkcupubonykieonpomeiou. PuboHyKICOTpOTEIAN
mictatb ~ PHK,  3Haxomstbcss B~ OCHOBHOMY Yy  IMTOIUIa3Mi,  a
ne3okcupuoonykieonporeinu mictath JIHK 1 3HaX0a4THCS B S/1p1 KITITHH.

VY OuIbIIOCTI OpraHi3MiB OUIKOBA YaCTHHA HYKJICOMPOTEiNIB MpEACTaBICHA
TaKUMH MPOCTUMHU OUTKaMH, SIK TICTOHU a0o npoTamiHu. OAHAK HYKJICONPOTEIH,
BUJIIJICH] 13 POCIMHHUX TKaHWH, OaKTepidl 1 BIPYCIB, XapaKTEPU3YIOThCS MEBHUM
BMICTOM O1JIKIB — a1bOYMiHIB 1 TTI00YITIHIB.

CHiBBIJHOIIEHHS MK OUTKOBOKO 1 HEOLIKOBOIO YAaCTHHAMU KOJIMBAETHCS B
IMUPOKMX MeXaxX. BBaxaroTh, 10 Ha OIJIKOBY YacTHHY B HYKJICOMPOTEimax
npunagae Big 30 mo 50 %. HykieiHoBa kuciaoTh 1 OUIOK B HYKJIEONMPOTEigax
B3a€EMHO CTaOUTI3YyIOThCS. MoJIeKyJisipHa Maca HYKJICONPOTEIIB KOJMUBAEThCS BiJl
KUTBKOX JIECSATKIB TUCAY JIO0 MIIbHOHIB. PO34MHU X MalOTh BUCOKY B’SI3KICTh.

Hyxkneonpoteinu HanexaTh OO0 CKIAAHUX OUIKIB, SKI BUKOHYIOTH JOCHUTH
BOXJIMBY pOJib B OpraHi3mi. Tak, 3 HyKJIEOMPOTeinaMu MOB’A3aH1 MPOLIECH POCTY,
PO3BUTKY, PO3MHOEHHS, Mepefadl CMaJKoBUX O3HAK, O10CHHTE3y OilKa TOIIO.
Oco0uBO BaXKJIMBE 3HAYEHHS B IIUX MPOIECaX MAlOTh HYKJICTHOBI KHCIIOTH.

Xpomonpomeiou — ckniaoui OiIKuU, AKI NOOYO0BAHI 3 Npocmoz2o OiiKa i
3a0apeneHoi npocmemuyHoi epynu.

[IpocTeTnuHOIO TPYIIOI0 XPOMOMPOTEIIB MOXKYTh OyTH:

— TOX1/TH1 130a70Kca3uny (¢aaBiHOBI (HepMEHTH);

— KapOTHUHY (POIOIICHH);

— nop¢ipuny (remMorioOiH, MiOrjgo0iH, TeMIHOBI (EpMEHTH — Karajasa,
MEPOKCHAa3a, IIMTOXPOMOKCH 1a3a).

[Toximgue mopdipuHy, MO MICTUTh MAarHii, yTBOPIOE IITMEHT POCIHH —
xjaopodin, skuil 3abe3neuye mpouecu ¢Gotocunresy. Ilpoctuit OuUOK Yy
XPOMOIIPOTEI/IIB MPEICTABICHUN 2icmOoHaMu.

PosrnsHemMo HaliBa)KIUBIII MPEACTABHUKN XPOMOMIPOTEIIB.
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I'emo2n06in. JlocuTh Ba)JIMBHI XPOMOMNPOTEIA B OpraHi3Mi JIIOAWHU 1
BUILUX TBAPUH, CTAHOBUTH MPUOIU3HO 94% Cyx0i Macu epuTpOLUTIB 1 3a0e3mneuye
TUXaabHy (YHKIIII0 KPOB1 — IMOCTa4YaHHS TKAaHWH OpPraHi3My KHCHEM, HEOOX1THUM
JUUISL TIPOTIKaHHS METa0O0IYHUX MPOIIECIB, 1 BUAJIECHHS BYTJIEKHCIIOTO Ta3y.

I'emorno6iH — oauH 3 mepmux OUIKIB, SKUH OYB TOOYTHH Y KPUCTAIIYHOMY
ctanl y 1840 porti._Monexyna cemoenobiny ckniaoaemuscsi 3.

— OinKa 2nooiny;

— 3a0apeneHoi HeOIIKo8oi uacmuuu — 2emy, SIKMH MICTUTh KOMIUJIEKCHO
3B’s13aHe 3ami3z0 (Fe®"), cromnydeHe 3 mpoTonophipHHOBOI IPYIIOH.

B ycix xpebGetHux TtBapuH OyaoBa rTemy ojaHakoBa. CrnenudiyHicTb
reMorjio0iHy Jjisi KOXKHOTO BHAY TBapHH BH3HAYAETHCS OUIKOBOIO YACTUHOK —
ro0iHoM. [700IH moAMHU HE MICTUTH 130JeMuuHy. bynoBa remy Oyna
BcTaHoBieHa y 1897 p. M.Henupkum, a y 1927 p. P.®imep 3A1lCHUB CUHTE3
NOXITHOTO TremMy — remMatuHy. CTpykTypa remorjoOiHy Oyja BCTaHOBJIEHA
JL.IlepyTiioM Ha OCHOBI PEHTTEHOCTPYKTYPHOTO aHali3y. 3a gaHy poOOTy BiH OyB
ynocroenuit HoGemniBcbkoi nmpemii.

Monekynsapua wMaca remorio0iny 68000. Mornekyna TeMorio0iHy
CKJIQJIAETHCS 3 YOTUPHOX CYOOJMHUIIb, KOKHA CYOOJMHHUIISI — 3 TEMY 1 MOJIEKYJIU
rio6iny. Moekyna remMorio0iny moOy/noBaHa 3 JIBOX CUMETPUYHUX MOJOBUHOK
(MonekymnspHa Maca koxkHoi 34000).

CH.CH.COOH  CH.CH,COOH

Tem

Koxna monoBMHKAa Mae [Ba JAHIIOTH: o1 [3. o-JaHIIOT MIiCTUTh 141
3QJIMIIOK a/K, a B-nanior — 146. OTxe, MojeKysa TeMOoTJI001Hy CKIagaeThbes 3 574
a/K 3anuIKiB. ['eM cronmydaeTses 3 r1001HOM Yepe3 3aJIMIIOK a/K TICTUIUHY Y 1/1
JaHmory. ['eMor;nob6iH — ToOJOBHHM CTPYKTYpHHH 1 XIMIYHMM KOMIIOHEHT
epuTpouuTiB. BiH MOXKe yTBOPIOBATH TaKi CIIOJTYKH:

— remoro0iH + O, — oxcuecemoznobin. Mae BUCOKY JaOUIBHICTH 1 TPHU
3HWKEHHI1 MapIialbHOI0 TUCKY JIETKO PO3KIIAIa€THCSl HA TEMOTJIO0IH 1 KICEHb;

— remoro0iH + CO — kapbokcueemoenobin. CiopiTHEHICTh TEMOTIIO01HY 110
CO 3HayHO BHUIIA, HIXK 10 KUCHIO. OCKUIBKHY 3B’ 30K reMorio0iny 3 CO MiIHIIINH,
HDXK 3 KHCHEM, 1 KUCEHb HE MOKe BUTICHUTH okcuJl Byruelto (II) 3 kommiiekcy oro
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3 TeMOTJI00IHOM, TO TOPYIIYETHCS TMEPEHECEHHS KHCHIO J0 PI3HUX OpraHiB 1
TkaHuH. Lle sBuIIe criocTepiraeTbes MNpu BAUXaHHI JIFOJAUHOIO YaJHOTO Ta3y;

— remorio6iH + CO, — kapbeemoznobin,

— remorio0iH + OH — memeemoeno6in. CTiika Croyka, sika yTBOPIOETHCS
MPU OTPYEHHI HITPUTAMU, MPU i1 HA FeMOIVIOOIH JIESIKUX peareHTIB — X1HOHIB,
METHJICHOBOI CHHi, (hepporianiaiB. [Ipu 1iboMy TBOXBaJEHTHE 321130 OKUCIIOETHCS
JI0 TPbOXBAJIEHTHOTO. 30UIBIIEHHS B KPOBI METI€MOTJIO0IHY CYNPOBOKYETHCS
3MEHIIEHHSIM KOHIEHTpAIlll OKCUTeMOIJIO0IHYy, 10 TEX MOPYIIye NEPEHECEHHS
KHUCHIO IO TKAHUH OpTraHi3My.

[HOMI cmocTepiraeThCss aHoOMallisi TeMOIVIOOIHY, sIKa MPU3BOAUTHL 10
BUHHUKHEHHSI 3aXBOPIOBAHHS CEpHOBUIHOI aHemii. IlpuunHOIO ii BUHUKHEHHS €
3aMiHa B IOCTOMY IMOJIOKE€HHI IEPBUHHOI CTPYKTYpPH II/TI JIaHLIOra B—Ccy00InHuULII
TJIyTaMiHOBOT KHUCIOTHM Ha BaiiH. BHacmigok Takoi 3aMiHM Y CTPYKTYpi
reMOTJIO0IHY Pi3KO 3MIHIOIOTHCS BJIACTHUBOCTI, 110 B MEPITYy Yepry MPU3BOAUTH 10
3HIDKEHHSI HOTO po3uuHHOCTI. [Ipu oMy epuTpouutu HaOYBarOTh CEPIIOBUIHOT
dbopMH 1 HE BUKOHYIOTh MOBHICTIO CBOIX (DYHKITIH.

Mio2n006in — 3HaXOIUTHCS B M s13aX TBapUH. SIK 1 reMOryio01H, BiH IPUETHYE
KHCEHb, OT)KE, 3a0e3Meuye M 31 KUCHEM. Y BUIJISI OKCUMIOTIIOO0IHY MiOTJIO01H
CTBOPIOE PE3€pPB KHUCHIO B M’si3aX y CTaH1 CIOKOIO 1 OLIbIlIe BUKOPUCTOBYE HOTO
npy  (I3UYHOMY HABAHTAXKEHH1 Ui 3a0e3MeyeHHsT MeTa0ONIYHHUX MPOLECIB
opranizamy. byaoBa miornoGiny nmoaiOHa 10 Oya0BH CyOOIMHUIII TeMOTJIO0IHY —
BiH CKJIQJA€ThCA 3 OUIKA TJIOOIHY 1 MPOCTETUYHOI TPy — TeMy, OJHAK JI0 CKIaay
MIOTJIOOIHY BXOJWUTH JIMIIIE OJIHA MOJIeKyJa reMmy. MonekynspHa Maca
Miorno6iHy — 17 THc.

Benuka KUTBbKICTh MIOTJIOOIHY MICTHTBHCS B M s3aX TBapHH, SIKI KUBYThH y
BOJ1 (Yepernaxu, KUTH, TIOJeH1, MHArBiHN). CTBOPEHHS 3amacy KUCHIO Ma€ JJisi HUX
BOXJIMBE 3HAYEHHSA, TOMY IO 3a0€3MeuyeThCsl HOpPMajdbHE MPOTIKAHHS
MEeTa0OJIIYHUX MPOIIECIB B OpPraHi3Mi MPH TPUBAIOMY iX mepeOyBaHHI IMiJ BOJOIO.
VY TBapuH, SIK1 )KMUBYTh Ha CYXOJ10J11, MIOTJIO01H 3B’513y€ HEBEIUKY KUIbKICTh KUCHIO
(B cepenabomy 10-15 % iioro), sika nmotparisie B opranizm. KilbKicTh KHCHIO, sIKa
3B’s13aHa 3 MIOTJI001HOM, KOPEIOE 3 TPUBAIICTIO TIepeOyBaHHs TBAPHUH T BOJOIO.
VY TBapuH, Kl KUBYTh Y BOJ1, 3 Miorjgo0iHOM 3B’si3aHO Big 20 no 45 % KucHio.
Taki TBapyHM MOXYTh TNepeOyBaTH MiJ BOJOI0 KiJIbKa TOJAMH 1 BeCh LIeW yac
MeTa0OoI1YH1 TPOIIECH BiIOYBAIOTHCA 3a PAXYHOK KUCHIO MIOTJIOOIHY.

BwmicT Miorno6iHy B M’si3aX 3aJ€XKUTh TAaKOXK BiJl PI3MYHOTO HABAHTAKEHHS.
UuM IHTEHCHBHIIIE MPAIIOIOTh M’S3U, TUM OilbIIe B HUX MIOTJIOOIHY 1 TUM
IHTEHCHBHIIIIE 3a0apBJICHI BOHH Y YEPBOHHM KOMip. Y NTaxiB 11e TPyAHI M 53U, Y
MAapHOKOTIMUTHUX — M 13U HIT, y JIIOJAUHHU — CEPIEBUN M s13. M10TTI001H MICTUTBCS Y
BHYTPIIIIHIM YaCTHUHI M’SI30BOTO BOJIOKHA, JI€ THUCK KHCHIO JyXKE€ MaJUid, TPOTE
BHCOKa CHOPIAHEHICTh HOro 0 KUCHIO (B 5 pasiB Ouniblie, HIK y reMOrjo0iHy)
3a0e3nevyye CTBOPEHHS 3HAYHOTO PE3€pPBY KHUCHIO B M S130B1i TKaHHUHI.
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Kpim remorno6iny 1 Mior;ino6iHy B opraHi3mi JIOJUHH 1 TBAPUH € TAKOXK 1HIII
BHYTPIKJIITUHHI OLJIKH, 5IK1 3a0€311eUyI0Th TPAHCIIOPT KUCHIO, HAMPUKJIA TeMOIliaH
MOJIIOCKIB 1 XpOMOMPOTEIT MOJIOCKIB (MICTUTD MiJIb).

dDepumun — BUCOKOMOJICKYJSAPHUM BOJOPO3YMHHUN CKIQIHUA OLIOK 3
MouekyJsipHoto Macoro 400000, B sskoMy BMICT 3aitiza ckianae Bix 17 mo 23 % (B
cepeaabomy 20 %).

BiHn MIiCTUTBCS TOJIOBHMM YMHOM B CEJIE3IHII, MEYiHIl, KICTKOBOMY MO3KY,
BUKOHYE DOJb JEMNOo 3aii3a B opraHizmi. 3amizo y ¢GepuTHHI 3HAXOAUTHCS B
OKHCHEHiH (opmi.

Menanin — npomeiou — MIiCTATh MrMeHT MenaHiH (Bim rpern. melas abo
melanos — dYopHwWif), SKHH yTBOPIOETHCS 3 THUPO3WHY. MeraHiH 3a0e3nedye
3a0apBJICHHSI BOJIOCCS, IIKIpU, padayKHOi OOOJIOHKM OKa, JEAKUX IUIOIB. Bin
KUIBKICHOTO CIHIBBIJIHOIIEHHS Ta PO3MOJAUTY MEJaHIHy B KIITHHAX 3aJI€XKUTh
NIrMEHTallsl IIKIpY, Bojoccs. [IpuNMHEHHA CUHTE3y MeENaHiHy BHKIIMKAE
MIOCUBIHHSA BOJIOCCS. Y TBOPEHHSI MEJIaHIHY MOCUITIOETHCSA i i€t Y D mpoMiHHS.

Xnopogin — npomeiou MIiCTITbCSA B POCIMHHUX Olnkax. BimirparoTs
BOXINBY pPoib y dorocuHresi. Micsate fiorn Mg, sxuit Hamae xmopodiny
3€JIEHOTO 3a0apBJICHHS.

I'nikonpomeiou — ye cknaoui O6inKu, AKi MiCmMAmMyb y CKIA0i NPOCMEMUYHOL
2pynu 3anuUKu 8yenes00ie ma ix noxionux. B 3aleXHOCTI B KUIBKICHOTO 1
SAKICHOTO CKJIaJy BYTJIEBOJHOTO KOMIIOHEHTY BOHHM JUIATHCS Ha I1CTUHHI, a00
HEUTpasbHI TIIKOMPOTEIIN 1 KUCII aMiHOMoIicaxapuan (MyKOIpOTEiin).

HeliTpanbHi TIIIKONPOTEIAN MICTATh Yy CKJIAJl MOJEKYJ HE3HAYHY KIJIbKICTh
ByriieBofiB (0,4-5 %), mepeBaKHO y BHUIIISIIII aMiHOCAXapHIiB 1 X MOXiTHUX, 1 HE
MICTATh CyJdb(}aTiB 1 TEKCYpOHOBUX KHUCJIOT. ByrieBoaHWil KOMIIOHEHT
[JIIKOMPOTEIAIB MICTUTh MMEPEBAXXHO OJIro- 1 Tojicaxapuiu 3 MOJEKYISPHOIO
Macoro 512-3550. Jlo ckmagy osirocaxapuiiB HEWUTpPaJbHUX TJIIKOMPOTEINIB
BXOJSTh MEPEBAXKHO aMIHOCAaXapu/H, TJIIKO3aMiH, rajakTo3aMiH Ta iX MOXIJIHI, a
TakoX (¢pyKTOo3a, TrajakTo3a, MaHo3a. HeWTpanpHl TIIKONPOTEIAM HIUPOKO
PO3IOBCIOKEHI B MpUpoai. [0 HUX HaIeKUTh 3HAYHA YacTHHA OLKIB CHPOBATKU
KpOBI; JIeAKl PIAMHU OpraHi3Mmy, OIIKM MOJOKa, S€lb 1 T.J. 3HaYyHA KUIBKICTH
010JI0TIYHO-aKTUBHUX PEYOBHUH OpraHi3My JIOJWHA 1 TBapuH (depMeHTH,
TOPMOHM) TaKOX Mae€ TIiKonpoTeinHy OymoBy. lle, B mepiry depry, roHaIOTpPOIIiH,
IPOJIAKTHH, XOJliHecTepa3a Ta iHuIl. [Ipuuomy noBeneHo, 1o came BYIJIEBOJHEBUI
KOMIIOHEHT MOJIEKYJl IIMX pEYOBUH 3a0e3neuye iX Ol0JIOriYHy aKTUBHICTb.
JlocniKEHHSIMA ~ BCTAHOBJIEHO, 110 DJIIKONPOTEiM BIAITPalOTh B  OPraHi3Mi
JIIOJIMHU 1 TBAPUH JIOCUThH BaXIUBY poJib. Bouu 3a0e3neuyroTs psaa (i31010riyHIX
¢bynkuiid. e, B nepiry yepry, TpaHCOPT Pi3HUX PEYOBHUH Ta 10HIB, 3a0€3M€UECHHS
MPOHUKHOCT1 KJIITUHHUX MEMOpaH 1 T.]I.

MykomnpoTeigu MICTATh B CBOEMY CKJIaJi 3HAYHO OLIbINY KUIbKICTH (>5 %)
amiHOcaxapiB, a TaKOX 3AJMIIKA T€KCYPOHOBUX KHCIOT 1 cynb(atiB. HasBHiCTh
[IUX PEUOBHUH 3a0e3Meuye KUCIUN XapaKkTep LUX CIOMYK.
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MykomnpoTeinu MICTATbCS B PIAKUX piIMHAX 1 TKAHWHAX opraHizMy. Bennka
KUIBKICTB 1X BXOJIUTH JIO CKJIQAy CITOJIYYHOI TKAaHWHU, PI3HUX OPraHiB 1 CIM30BHUX
CeKpeTiB. 3Ha4YHA KUIbKICTh MYKOIIPOTEI/IIB MICTUTHCS TAKOK B MIKpPOOPTaHi3Max.

OcoOnuBHil 1HTEpEC NPENCTABISAIOTh MYIMHHU, MYKOIAW, TpaHCPEpUHH,
rernapuH.

Myyunu (Big cioBa "mysic” — ciau3). BXoasTh 10 CKIIaay pi3HHX CIH30BUX
CEKpETIB — CJIMHHU, COKY IUIYHKY 1 KHIIOK. MaroTh CIIM30BY KOHCHCTEHIIIIO.
BigirpaioTb BaxJIMBY 3aXUCHY pOJb, MOCIAOIIOIYM MEXaHIYHEe 1 XIMIYHE
MOJIpa3HEHHSI OpraHiB TPABICHHS, 3aXHUINAIOTh CIHU30B1I OOOJOHKHA TPAaBHOTO
KaHaIly BiJ J1i MPOTEONITUYHUX (DepMEHTIB. B CKajl clMHU BIAITPalOTh BAXKIUBY
poJib y popMyBaHHI Xap4yoBOi IPYyAKU (CKJICIOIOTH ii). barato MylnHIB MICTUTBCS B
cedi KOHS.

Mpyxkoiou. MicTATbCI B OCHOBHIM pPEYOBMHI CIOJYYHOI TKaHWUHH,
CUHOBIAJBHIN pIMHI CYrji00iB, XpsIliB, POTiBKM OKa. BBaxaroTh, M0 MYKOIAH
BIJIIPAIOTh BAXKIWBY pOJIb Yy 3a0e3medeHHl HOPMAJIbHOTO (PYHKIIOHYBaHHS
CIOJIyYHOI TKAaHWHHU, [0 3HAYHOIO MIPOI0 BIUIMBAaE Ha (DYHKI[IOHAJIBHUN CTaH
OpraHiB 1 TKAHUH OPraHi3My JIIOJIMHU 1 TBAPHUH.

Tpancghepunu — 3a0e3MeuylOTh TPAHCIOPT 3alli3a B PETUKYJIOLUTH, 1€
3MIACHIOETBCS CHUHTE3 TeMOornobOiHy. Bxomute nmo ¢pakmii  B-rimoOymiHiB.
BusiBnenuit y cupoBarii KpoBi, MoJioll, sinsgx. TpaHcepur yTBoOproe
JIETKOIUCOL10BaHI KOMIUIEKCHI CITOJIYKH 13 3aJ1130M, 3aBJSKH YOMY 1 peali3yeThCs
Horo (dizionoriyHa QyHKIisS — IEPETBOPEHHS 3ajli3a MIa3MU KPOB1 HA JAEMOHOBAHY
dbopMy 1 TpaHCIIOPT HOTO B KICTKOBHUN MO30K Ta PETUKYJIOSHIOTEIAIbHY CUCTEMY,
Jie¢ BIH BHKOPHUCTOBYETHCS B KPOBOTBOPHHX Iporiecax. BakinBoOw0 (YyHKIEO
TpauchepuHy € MiATPUMAHHS CIiBBigHOmeEHHS Mk iomamu Fe** i Fe** B
oprani3mi. Hectaua Tpanchepuny B opranizmi Npu3BOIUTh J0 MOPYIIEHHS OOMIHY
3aj1i3a Ta CUHTE3Y 3aJ1130BMICHUX CTIOJYK.

I'enapun — (Bix rpeu. hepar — meuinka). Monekyaspaa maca 15-20 tuc. B
OpraHi3Mi yTBOPIOEThCSI B 0a3albHUX KIITHHAX. BUAUIAIOTH 13 MEYIHKHU Ta JIETCHb
BEJIMKOI pOraToi XyJI00M y BUTJIAJII HATPIEBOI COJi, J0Ope po3unHeHoi y BoAl. Mae
AHTUKOATYJISTHTHI ~ BJIACTMBOCTI,  3amo0irae  3CiaHHIO  KpoBi.  3B’s3ye€
TPOMOOIIACTHH.

Jlinonpomeiou — cxnaoui OinKu, 00 CKIAOY NPOCMEMUYHOL 2pYnuU SAKUX
BXOJSATh Jiniou ma ix noxioui (mpueniyepuou, gocghpamuou, xonecmepurn mouwjo).
HaiiyacTiie npoCTETUYHOIO TPYNO € HEUTpalbHI KUPU — TPUALMITIILEPUHH.
JlimompoTeiny TOCUTh PO3MOBCIOKECHI B TKAHMHAX POCIUH 1 TBAPUH SIK CKJIAJI0BA
YacTMHA LUTOIUIa3MU 1 KIITUHHHUX CTPYKTYyp. BOHM € OCHOBOIO O10JOTTYHHX
MeMOpaH 1 pI3HUX OpraHiB KIITHHH.

Kommiekcn OiNKiB 3 JImMJZaMH  MICTATBCS TaKOX B PI3HUX PIIAHAX
OprasizmMy — KpoBi, JiM(1, CHHOBIaJIbHIA P1AMHI, @ TAKOK B HEPBOBIN TKaHUHI Ta
TKaHWHAX BHYTPIIIHIX OPraHiB — HUPOK, JIET€Hb, CIIM30B1 000IOHII UTyHKA 1 T.1.
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YTBOpeHHSI KOMIUIEKCIB OUIKIB 3 JiMiJaMd — JINONPOTEIAIB CHpHUs€E
PO3YMHHOCTI 1 cTabumi3aIii JmigiB Ta 3a0e3meuye iX TPaHCIOPT A0 Pi3HUX OPTaHiB
1 TKaHUH opraHizmy. [IpuyoMy B KOMILIEKCI 3 OUIKaMM JIMiAM HaOyBalOTh HOBUX
BilactuBocTed. Tak, Ha BIAMIHY BiA JIMiAIB, SKI HE PO3UYHMHSIOTHCS Y BOAI 1
PO3YUHSIOTHCSI B OPraHIYHUX PO3YMHHUKAX, JIIMONPOTEiqu HaOyBalOTh 31aTHOCTI
PO3UYMHATUCA Y BOJlI 1 BTpayaloTh 3/IaTHICTb PO3UMHATUCS B OPraHIYHHUX
PO3YMHHUKAX.

Meronom  enektpodopedy  mimomporeind  AUIATBCS  HA o~ 1
B-nmimomporteinu. a—ninonpomeiou MawTh MONEKyIsapHy Macy 200000. B
CJIEKTPUYHOMY IIOJI1 BOHM JyK€ PyxJHMBl. MomekyisipHa Maca [-7TinonpoTeifiB
sHaxoauThes B Mexax 1200000—1300000. PyxaroThcst OBIIBHITIIE.

JUist 3a0e3nedeHHs HOpMajibHOrO OOMIHY JIMiIIB 1 OOMIHY pEYOBUH B
OpraHi3Mi Ba)KJIMBE 3HAYEHHS MAa€ CITIBBIJHOIICHHS MIX O- 1 -Iimomnporeinamu.
[Tpu HOpManbHUX (Pi310JIOTTYHUX YMOBAX BMICT O—JIIIOMPOTEiIIB CTAHOBUTH 2,6
r/n, a B-ninonpoTeiniB — 3,6 /1.

[TopyiieHHst CIIBBIJHOIICHHS MIDK HHUMH, 30KpeMa IMiJIBUIIEHUNA BMICT
B-nminmompoTeiniB, CIOCTEPIraeTbcs MPU CEPIEBO-CYJMHHUX 3aXBOPIOBAHHSX —
TIIEPTOHII, aTepOCKIEpO3l. JHUKEHHS BMICTY O-JIMONPOTEiNIB Ma€e MiCLe MNpU
IIUPO31 MMEUIHKH.

ITix gac B3aemoii OLIKIB 1 JIIMIAIB YTBOPIOIOTHCS TaKl BaXKJIMBI KOMIIOHEHTH
KJIITHH, K 010JIOTTYHI MeMOpaHH (IIUTOTUIa3MaTHYHA, MITOXOH/IpialibHa To1o). Ha
yacTKy JimiaiB npunagae 6mu3bko 30 % cyxoi macu memOpanu. KoxkeH tum
MeMOpaH BIAPI3HIETHCS CBOIM, BJIACTUBUM MOMY, CKJIQJIOM JIITi/IiB.

Dochonpomeiou — ye cknaoui 6inKu, AKi Micmamo y ueiisioi NPOCMEemMUyHoOL
epynu 3anuwKy opmo@ocopHoi Kuciomu, 38 ’A3aHi 3 OLIKOGON — 4ACMUHOIO
CKIIAOHOepIpHUM 38 SI3KOM.

Ile#i 3B’S30K YTBOPIOETHCA MDK 3aMIIKaMH  (POCPOpHOT KUCIOTH 1
TIPOKCUIIBHUMU TPYMaMH OKCHAMIHOKHUCIOT — CEpPHUHY, TPEOHIHY, TUPO3UHY 1
OKCHUTIPOJIIHY.

OH
/

CH, - OH CH,-P=0

| | \ OH

CH - NH2 — CH- NH2

| |

COOH COOH

HasBHicTp 3amumkiB  ¢GochopHOi KHUCIOTH Hamae OUIKaM KHCIOTHOTO
xapakrtepy. o ¢ocdonporeiniB HaIe)KUTh BEIUKa KUIbKICTh OUIKIB OpraHi3zmy, siKi
BUKOHYIOTh B&XXJIUBI (YHKIIli, — BXOJATh A0 CKJaay TKaHHUH, sIKi 3a0€3MeuyroTh
PICT 1 pO3BUTOK OpraHi3my, MPUHMAaIOTh y4acTh B OOMIHHHUX MPOLIECaX.
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TEMA 4. BUIKH (IIPOTETHH)

Benuka kinbkicTh (GocomnpoTeiniB BXOAUTh OO0 CKJIaay TKaHUH, SKI €
MOKUBHUM  CEpeNIOBUILIEM JUIsi  eMOpioHIB 1 Mosogux opranizMmiB. Illo
XapaKTEePU3YIOThCSI BUCOKOIO IHTEHCHUBHICTIO OOMIHY PEYOBHH 1 IIBUIKUM POCTOM.
Ile 30xpema, OUIKK sl — OBOQILOYMIH, BITEIIH, BiTeJeHIH, (GOochOBITHH, 010K
MOJIOKA — Ka3€iH Ta iH.

Kaszein — naninomupeninmi ¢gochonporein, 10 BXOAUTh 0 CKJIaJy MOJIOKa
1 MOJIOYHHMX TPOJYKTIB. Y TBOPIOETHCS BiH 3 Ka3eTHOTEHY, BiJl AKOTO MPHU 3CiJIaHHI
BIJIIEIUTIOETHCS. YaCTHHA MOJIINENTHAHOTO JIAHIIIOTA.

Kasein Gyno BuineHo B upcToMy BHsai y 1838 poni P.Mynbaepom. Horo
MOJIEKYyJIIipHAa Maca cTaHOBUTH 75-100 Tuc. BiH He po3uuHsE€TbCS y BOAl, ale
n00pe pO3YMHSAETHCS B CyMilllaX PO3YMHIB COJICH, B OCaJ BHITAIa€ TIPU 3HAYCHHSIX
pH, 6mu3pkux no IET. Bin ckimagaetscs 3 anbda-, Oera- 1 rama-kaseiHy, sKi
MICTATBCS Y CKJIaJ(l JAHOTO O1JKa B CMIBBIAHOIIECHH] 15 : 4 : 1.

JI1s ka3einy XapakTepHHUM € Te, 110 J0 HOTo CKJIaay BXOJATh BCl HE3aMiHHI
aMIHOKHUCJIOTH, SIKI HEOOXiTHI JUIi HOPMAJIBHOTO POCTY 1 PO3BHUTKY OpraHizMmy.
Oco0nmMBO BeJIMKAa KUIBKICTh B Ka3€iHI TaKMX aMIHOKHMCIIOT, SIK JICHIIWH, BaJliH,
METIOHIH, JII3WUH, TpUNTO(haH, 130JICHITUH, 110 BKa3ye€ Ha BUCOKY IIIHHICTb HOTO SIK
MPOJYKTY XapuyBaHHS 1 3a0e3Me4YeHHs MOBHOIIIHHOCTI pamioHy. Kpim Toro, ka3ein
€ BAXJIMBUM JDKEpPEIOM HeopraniuHoro ¢ocdary, sSkuili HEOOXIMHUM ISt
YTBOPEHHSI MakpoepTiuHux crnoiyk (AT®, kpeaturdocdaty) Ta 11 popMyBaHHS
KICTKOBOT TKAHUHH.

Osoanvoymin — docdomnpoTein sieyHoro OuNKa, cTaHOBUTH Onu3bko 70 %
Horo macu. MonekysipHa maca oBoanbOyminy 45000. Bin 1o0pe po3uuHSETbCS Y
BOJ1 1 JIETKO MOXe OyTH oJepXaHUM y KpucTamiyHoMmy crtadi. [Ipu HarpiBaHH1
>50°C jerko miamaeThcs AeHarypaiii i BTpayae HAaTHBHI BJIACTHBOCTI, SKi HE
B1IHOBJIFOIOTHCSI HABITh MICJISI MPUITMHEHHS [I1i ICHATYPYIOYOTO areHTa.

Ho docdonporeiniB Hamekath TaKOK OUIKK SIEUHOTO KOBTKA — GIiMeIliH,
simenenin, ocgosimun, ki craHoBiATh 30 % cyxoi Horo macu. Lli OuIku €
BOKJIMBUM JDKEPEJIOM TIMOXUBHUX PEYOBHH I €MOpiOHA, IO PO3BUBAETHCS,
oco0mBoO iHAUM € (pocdoBiTHH, 10 CKIamy sikoro BxoauTs ~10% docdopy.

Ilencun — oCHOBHHI (DEPMEHT IITYHKOBOTO COKY, SIKHH PO3IICTUIIOE OLIKU
1o nentumis. Moro monexymspaa Maca 34500. BupoGIseThes MENCHH TOIOBHUME
KJIITHHAMM 3aJI03 JHA IIIyHKA Yy BUIJISAAI HEAKTUBHOTO MENCUHOTEHY, MICIs
BIJIIETVICHHS BiJ] HHOTO TENTUY TMEPETBOPIOETHCS HA AKTUBHHMMA (DEpMEHT Tij
BIUIMBOM COJISTHO1 KACJIOTH.
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TEMA 5. BITAMIHU

Bimaminu (nat. Vita — XuTTI) — ye epyna HU3bKOMONEKYIAPHUX OPSAHIUHUX
0I0NI02IYHO AKMUBHUX PEeYOBUH DI3HOI XIMIUHOI Npupoou, AKi CUHME3YIOMbCS
NepesadcHo 8 POCHUHHUX OpP2AHIZMAX i M/O [ MINbKU OKpeMmi — MEaApuHamu &
Hegenukux Kinokocmsax. [lompioui 6 Hegenuxkux KinbkKocmsax O 3a0e3neyeHHs
HOPMANbHOL HCUMMEDIAILHOCME TIOOUHU | MBAPUH, 810iepaiomb 0yHce BANCIUBY
PO 8 biokamaJizi.

[lin Ttepminom "BiTamiHM' 00’€IHAaHO TPyNy PEUYOBHH PI3HOMAHITHOI
XIMIYHOI MPUPOJU, AKI MAIOTh TIEBHI XapaKTepHI 0COOJIMBOCTI. BcTanoBieHo, 110
BITaAMIHHU € B OCHOBHOMY €K30T€HHUMU (haKTOpaMHu.

Enporennuii cuHTe3 NESKUX 3 HUX, IO 3IHCHIOETHCS MIKPO(MIOPOIO TOHKOI
KHIIIKY, HE MOKE MOBHICTIO 3aJ0BOJIBHUTH MOTPeOy OpraHi3mMy y BiTaMmiHax, TOMY
NOTpiIOHE TMOCTIMHE HAAXOIKEHHA I1X 3 MNpPOAYKTaMu xapuyBaHHA. JlroguHa 1
TBapUHU OJCPXKYIOTh BITaMIHM 3 POCIMHHOI 1KE abo uyepe3 NPOIYyKTH
TBAPUHHOTO MOXO/KEHHS. Y KYWHHX NOTpeda y BiTaMiHAaX 3a/I0BOJIBHSETHCS 3a
paxyHOK 1IX CHHTE3y MIKpoopraHizMamu. TBapuHu—Konpodaru (Harmpukiai,
KpOJIl), MOIJal0YM BJIACHUN Kall, Y SKOMY MICTAThCS BITaMiHU, K1 CUHTE3YIOThCS
MIKpOOpraHi3MaMu TOBCTOI KHIIKHA, MOXYTb 3a0e3leuyBaTH YacTKOBO CBIU
OpraHi3M JesSKUMHU BiTaMiHAMHU.

[Ipu HemocTaTHLOMY HAIXOJ/KEHHI BITaMIHIB 3 MPOJYKTaMHU XapuyyBaHHS
PO3BUBAIOTECS 3aXBOPIOBAHHSA — CINOBIMAMIHO3U.

BiacyTHicTh BiTaMiHIB Y KOpMax abo0 MOPYIIEHHS MPOIIECIB iX 3aCBOECHHS
MPU3BOJUTL JI0 asimamino3ie. PO3PI3HAIOTh nepsuHHi (eK302eHHi) i 6MOPUHHI
(enOo02eHHi) asimamino3u.

[IpyunHOI0 €K30T€HHUX aBITAMIHO3IB € HEJIOCTATHE HAIXOJKEHHS 10
OpraHi3My BITaMiHIB 3 NPOJYKTaMHU XapyyBaHHS, a TaKOX He30aIaHCOBaHICTh
paLioHy JIOJUHU 1 TBAPHUH.

[IpyurHOIO €HIOTeHHUX aBITaMIHO31B € MOPYIICHHS OOMIHY PEYOBUH MpH
pPI3HMX 3aXBOPIOBaHHSX, BHACHIJIOK YOTO NpPH JIOCTaTHROMY HAJXOJKEHHI B
OpraHi3M BITaMIHM HE€ 3acBOIOIOThCS. Hailuacriiie NpUYMHOIO aBITaMIHO3IB €
HECMIPUSAT/IMBA [liS OJHOYACHO KUIbKOX (aKTOpiB SIK €HJOTeHHOTO, TaK 1
€K30TE€HHOTO XapaKTepy.

Hanmipae HaaxomKeHHsS BIiTaMiHIB TaKOX HETaTHBHO BIUIMBAE Ha
MeTa0oJIIYHl TPOILIECH B OPraHi3Mi, BHACTIOK YOTO BHHHMKAE 3aXBOPIOBAHHSA —
einepsimamino3. I'imo- 1 aBITaMIHO3M MOXYTh CIIOCTEPIraTUCS MPU HASBHOCTI B
KOpMax AaHTHUBITaMIHIB — CTPYKTYpPHUX AaHQJIOTIB BITaMiHIB, $Ki BUTICHSIOTH
BITaMiHM 3 BIJMOBIJHUX PEaKIliii OOMIHY pEYOBWH 1 HE 37aTHI BUKOHYBATH iXHI1

byHKITI.
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TEMA 5. BITAMIHU

Bitaminu HecTiiiKi IpOTH [ii 30BHIMIHIX (AKTOPIB — BUCOKOI TEMIEPATypH,
10HI3YIO4YOr0 BUIIPOMiHIOBaHHS, pH cepemoBuina, aii KUCIOT 1 JYriB, IO CIiJ
BpaxOBYBaTH MpHU 30epiranHi 1 mepepoOlii MIOIIB 1 OBOYIB.

3acBOEHHS BITaM1HIB 3aJIE)KUTH BIJI:

— JICUPOPOZYUHHI BIMAMIHU 3ACBOI0OIOMbCA NPU HAAGHOCMI JHCUDY),

— 8I0 CcmMaHy WLIYHKOBO-KUWIK08020 mpaxkmy. llpu 3ananvumux npoyecax
Op2aHieé MpaeleHHs 3ACE0EHH BIMAMIHIE NOPYULYEMbCSL.

—  8I0 B6XCUBAHHA AHMUOIOMUKIE 1 CYIbQAHIIAMIOHUX npenapamis
(npu3600smob 00 3a2ubeni wyHKo80i Mikpog.iopu);

— 8i0 CHIBBIOHOWIEHHS OKDEeMUX GIMAMIHIE.

[CHYIOTBH Takl METOJIU JOCIIIKEHHS BITAMiHIB:

1. @izuxo-ximiuni memoou (kKo1vboposi peaxyii),

2. bBionociuni memoou (00cuiodicyromv neHi wmammu, SKi MOJICYMb
CUHmMe3y8amu Mot Yy [HUUL IMAMIH).

BueHnHst po BiTaMiHM BUHUKIIO Ha MOYAaTKy XX CT Ha OCHOBI TPUBAJIMX
CIIOCTEPEXKEHb 1 JOCIHIJKEHb TMPUYMH BUHUKHEHHS PSAIy 3aXBOPIOBaHb Ta
BUBYCHHSI pOJIi OKpeMux (akTopiB B 3a0€3MeYeHH] TOBHOLIIHHOTO Xap4yBaHHS.

Tak, me y 80-x pokxax XIX cromTrst pociiickkuii BueHui, jdikap JlyHiH
Mukona [BaHOBUY BCTaHOBUB, IO JJISI HOPMAJBHOI KUTTEAISUIBHOCTI OpPraHi3My,
KpIM OCHOBHHMX TMOXMBHUX PEUOBHUH OIJIKIB, JKHUPIB, BYTJIEBOJIB, MiHEPAIbHUX
cojiei — TOTpiOHI Ie SKICh HEBJIOMI Ha TOM yac pedoBUHHU. BiH mpoBoaus
EKCIIEPUMEHTH Ha JABOX TpyNaxX MHIICH.

TBapuHam mepuioi rpynu BiH JaBaB IITYYHUM palllOH, KWW CKIIaJaBcs 3
BOJIY, Ka3€iHy, JIAKTO3H, JKUPY, COJIi; Apyroi — Mojoko. Yepes 20-30 116 TBapuHU
nepioi rpynu runyiau. Cnocrepesxxends M.1.JIyHiHa miATBEpAUIN POCIMCHKI BUEHI
Cocin K.A., CaenweB M.B., ITamytin B.B., romanncekuii BueHuit X.ElikmaH.
OcranHili mpanioBaB y rocmitam y B’s3HUII Ha o. fIBa. BiH BcTaHOBHUB Yy
1896 porii, 1110 3aXBOPIOBAHHS IIEHTPAIBLHOI HEPBOBOI CHCTEMH ' Oepi—Oepi’’ MokHA
YCYHYTH, SIKIIIO T00aBJISATH U 1KY XBOPUM HEOUHIIICHUH PUC.

B 1906 pomi C.l'onkiHC Ha3BaB pPEYOBHHH, SIKI 3am00iraroTh IMOAIOHUM
3aXBOPIOBAHHSM, JIOJATKOBUMHU XapUOBUMHU (PaKTOpaMH.

VY 1912 poui nonbcekii BueHuit Kapn @yHK BUAUIUMB 13 PUCOBUX BUCIBOK Y
KPUCTAJIIYHOMY CTaHI PEUYOBMHY, sIKa B MIHIMalbHIM 1031 3amolirana po3BUTKY
MOJIIHEBPUTY Y MiAJOCHIIHUX TBapuH. [Ipu BU3HAYEHHI XIMIYHOI TPUPOAM ITE€T
PEUOBUHM BUSBUJIOCH, III0 BOHA MICTUTh Y CBOEMY CKJIaJll aMIHOTPYITY.
BpaxoByroun BelvKe 3HAUCHHS ITi€l PEYOBUHH JJISl KUTTS, a TAaKOXK HASBHICTD Y
Hill amiHorpynu, K.®@yHk Ha3BaB 11 BiTamiHOM (Vitd — JKUTTS, KUTTEBUH aMiH).
Bigomo 6araro BiTaMiHIB, 1110 HE MICTITh Y CBOEMY CKJIaJll aMIHOTPYIIH, ajie Ha3Ba
Ii€T TPYITU PEYOBUH 3aJTUIITHIIACS.

Ha ocHOBI BHBYEHHsI BiTaMiHIB OyJIO CTBOPEHO BYEHHS IMPO BITAMIHU —
BITAMIHOJIOT 5.
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VY mamr yac Hayui Biomo nmoHaja 30 BiTaMiHIB 1 BITAMIHOMOAIOHUX PEYOBHUH,
cepen AKkuX OMM3bko 20 BHUKOPHUCTOBYIOTHCS IS JIIKYBaHHS 1 MPOMUIAKTUKH
pI3HUX 3axBOpIOBaHb. PaHimie BiTaMiHM T03Hayaad OYKBaMH JIATHHCHKOTO
andasity (A, B, C, [I), Ha3uBanu 3a 010JIOT1YHOIO Ji€0. Y Mipy PO3MH(PPOBKU
CTPYKTYpH MOJIEKYJI BITaMiHIB 1M T[OYaJdd JaBaTH XIMIYHI Ha3BH: TIiaMiH,
HIKOTHUHAMIJ 1 T.J.

Ha cwroromuimHiii aeHb iCHy€ Kigbka Kiacudikaiiid BiTamiHiB. OCHOBHI 3
HUX — XIMI14Ha 1 ¢i3udHa.

Ximiyaa kimacudikamis BiTamiHIB MOOyJOoBaHA Ha XxapakTepi OyaoBH
MOJIEKYJI: BITaMIHM ali()aTUYHOTO PsAy, BITaMIHU ALMKIIYHOTO Psly, BITaMIHU
apOMaTUYHOIO PANlY, BITAMIHU T€TEPOLUKIIYHOTO PAJTY.

3a (i3uyHOI0 KIAcCH]IKALIE€0 BITaMIHM 332 O3HAKOK PO3YMHHOCTI B JKHpax
ab0 BOJI1 MOJAUIAIOTH Ha JIBl TPyNH: >KHpO- 1 Bomopo3unHHI. Ll knacudikamis €
3arajbHOBU3HAHO. KpiM BiTaMiHIB, BUAUIAIOTh IPYITY BITAMIHOMOAIOHUX CIIONYK.

B 1956 porii BBeieHO HOBY HOMEHKJIATYPY BITaMiHiB.

KinpkicTe BiTamiHiB Bu3Ha4yaoTh B 1O (IHTepHALIOHAIBHUX OJUHHUIINLX —
OJIHI B MT; IPYT1 — B MKT).

Bitaminu 3acTOCOBYIOTH Y MEIMIIMHI, BETEpUHApii MJid JIIKyBaHHS Ta
npoUIAKTUKA 3aXBOPIOBAaHb 1 IMIJIBUIIEHHS NPOAYKTHUBHOCTI. JloOyBaroTh ix
nsixoM ximiunoro cuatesy (A, C, By, Bg), MikpoGiosoriunoro cuntesy (B,, Bi)
a00 BUIUISIOTH 13 TPUPOJHUX JKEpeNl. BUKOPUCTOBYIOTHCS BITaMIHH 1 JIS
BITaMiHi3allli MPOAYKTIB XapUyBaHHS.

BiakpuTTs BiTaMmiHIB 31rpajo BEIMKY pPOJb B MNPO(UIAKTHIN 1 JIKyBaHHI
Oaratbox 1HQEKLINHMX 3axBoproBaHb. Tak sk Oakrepii Uisi CBOTO pPOCTY 1
PO3MHOXKEHHSI TEX MNOTPeOYIOTh Oararbox BITaMiHIB, TO BBEJEHHS B OpraHi3M
CTPYKTYPHHMX aHAJOrIB BITaMIHIB — aHTUBITAMIHIB, SIKI MAlOTh NPOTUJICKHY IO,
MPU3BOJIUTH 0 3arudesni MikpoOiB.

binbiiicTh aHTUBITaMIHIB 3aCTOCOBYIOTHCSA SIK JIIKYBaJIbHI 3aCO0H, 10 MAIOTh
CTpOTO CIIPSIMOBaHy 10 Ha 6ioxiMiuHi 1 (i3ionoriuni nporecu. Hanpuknan, Taki
aHTaroHictu BiTamiHy K sK auKymapoli, BapBapuH BHUKOPUCTOCYIOTBCS SIK
aHTU3BEpTadl 3acobu. AHTHBITAMIHU (OJIIE€BOI KHUCIOTH — CyJb(aHiIaMiIHl
npenapatd — 3HAWIDIM ~ [IUPOKE BUKOPUCTAaHHS K MPOTUIYXJIUHHI 1
aHTHOaKTepiaNbHi 3acO0M, OCKIIbKM BOHHM TrajbMyroTh cuHTe3 Ouiky 1 HK B
KIIITUHAX.

Ipuyunu 2ino- i agimaminosieé y 10OUHU | MEAPUH OLISAMb HA eK302€HHI I
E€HOO2EHHL.

Jlo mepimux BiAHOCUTHCS HEIOCTATHE HAJIXOKEHHS BITaM1HIB 3 KOpMOM ab0
ikero. OTKe, HEMOBHOIIIHHA TOJMIBJIS YacTillle BChOTO € TMPUYUHOI0 IUX
3aXBOPIOBaHb.

Jlo enioreHHux (HaKTOPiB HAJIEKATD:

a) MiJBUIIEHA TMOTpeda y BITaMiHAX MpH JeAKUX (i310J0TIYHUX 1
MATOJIOTIYHHUX CTaHaX (BariTHICTb, JTAKTaIlis);
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0) mocusieHu# po3maj BiTaMiHIB B KUIIIEUHUKY BHACHIIOK PO3BUTKY B HHOMY
MiKpoQIIopH;

B) TIOPYIIIEHHS IPOIECIB BCMOKTYBAaHHS BITaMiHIB B Pe3YyJIbTaTi MOPYIICHHS
GyHKIIT KUIIIEYHUKY Ta MPU 3aXBOPIOBAHHAX IUTYHKOBO-KHUIIIKOBOTO TPAKTY;

I) XBOpOOM TICUIHKH, TIANUIYHKOBOI 3aJI03M, SKI CYIPOBOJKYIOTHCS
MOPYIICHHSIM BCMOKTYBAHHS >KMPIB 1 MPOJIYKTIB iX pO3Maay — >KUPHUX KHUCIOT 1
BIJIMOBITHO KUPOPO3UYMHHUX BITaAMiHIB.

Kupoposzuunni eimaminu — po3UNHAIOTHCS B OPTaHIYHUX PO3YMHHHKAX —
COMPTI, aneToHi, OeH301l, a TakoX B >upax. Hepozuumuui y Boxai. Bonu
TepMOCTAOUTbHI, CTiMKI npoTH 3MiHM pH cepenoBuia, MOXYTh BIAKIANATHCS Y
TKaHUHAX TBAPUHHOI'O OpPraHi3My, CTBOPIOIOYM CBO€piAHI aeno. Ha BigMiHy BifJ
BOJOPO3YMHHUX BITaMIHIB, iX HE BHUABICHO B CKIaJll (DEPMEHTHUX CHUCTEM.
Kupopo3unHHI BITaMiHM BUKOHYIOTh IUIACTHYHI (PYHKIIT — OepyTh ydacTb Y
(GyHKUISIX KIITHHHUX MeMOpaH, (OpMyBaHHI, pPOCTI Ta PO3BHUTKY €MOpIOHa,
YTBOPEHHI 1 pereHepailii KICTKOBOI 1 eMiTeialbHOI TKAaHUH, Y 3C11aHH1 KPOBI.

BimamiHu epynu A (kapomuHoidu) — aHmukcepo@marbMiYHi.

Bitamin A € ogHUM 3 HaWJOKJIAJHIIIIE BUBUYCHHUX BITaMiHIB, 3 BIJIKPUTTS
AKOr0 Toyajach 1CTOpis BiTamiHOJoOrii. Y 1892 pomi pociiicbkuil AOCIITHUK
B.Cos0Bii0B BHCIIOBMB TPUIYIICHHS NP0 HASBHICTH B KHUpPaxX PEUYOBUHH,
HEOOXITHOI JJI1 HOPMAJIbHOTO (DYHKI[IOHYBaHHS OpraHiB 30py. 3rooM 3
BEPIIKOBOTO Macia Oyj0 BHIJICHO pPEYOBHHY, SKa 3amobiraga pO3BUTKY
3axBOproBaHHS oyell — BitamiH A. Ili3Hime Oyno BHSIBIEHO, IO MOAIOHY Jir0
MaloTh 1 PEYOBUHH, BUAUICHI 3 POCIMHHOTO MaTepiaiy, 0COOJUBO 3 TUX MPOAYKTIB,
10 MICTSITh YePBOHO—KOBTI MITMEHTH — KApOTUHHU.

Y 1930 pomi Oyno BCTAaHOBJEHO, IO KApOTHHH € O10JIOTTYHUMU
nornepeaHuKamMu (mpoBiTaMiHaMu) BiTaminy A. € anb(da, 6eTa i rama-KapOTHHHU.
HaiiGinpury 1miHHICT  Mae 0eTa-KapoTHH, MiJl 4ac TIAPOJI3Y OJHIET MOJICKYTU
SKOTO YTBOPIOIOTHCS JIB1 MOJIeKynu Bitaminy A. [lpupognuit f-kapoTuH mMae Taky
OyI0BY:

CH; CH,

[Tpu rigpomnizi 1 Mosnexkynu anbda- 1 raMma-KapoTHHIB YTBOPIOETHCS MO OJIHIM
MoJIeKyJli BiTaMiHy A. [lepeTBOpeHHS KapOTHHIB y BiTaMiH A TIPOXOJIUTH B CTIHII
TOHKOTO KHUIIEYHUKA Mij BIUIMBOM (epMeHTy Kapomuuaszu. Jlemo BiTaMiHy A €
nevinka. Bitamin A nenonyeTbcst y popMi ckIaaHuX eipiB 3 BULIUMH KUPHUMU
KHUCJIOTaMU, MIEPEBAYKHO Y BUTJISAL MAIbMITATY.
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Y uucromy BUTIIANI BiTaMiH A — OJNiI0-)KOBTI TONYAcCTi KPHUCTalu, HE
PO3UYMHHI Y BOJI 1 100pe pO3UMHHI B JKMpax 1 OpraHiyHUX pO3YMHHUKaAX (edipi,
OcH3MHI, ameToHi). BitamiH cTIAKUHA a7 Jii BUCOKOI  TeMrmeparypud B
Oe3KuCHEBOMY cepeoBHii. [IpW HAasIBHOCTI KHCHIO BiH WIBHIKO PYHHYETHCS,
HaBITh IIPU 3BUYANHINA TeMIepaTypi.

B npoaykrax TBapuHHOTO MOXOJ/KEHHS BiTaMiH A icHYe y JBOX (opmax —
simaminie A, (pemunony) i A, (Oeciopopemunony).

CH, 8&imamin A; - dezidpopemuron

bionociuna ois. Haibinem cnenudivyHa ¢GyHKIS BiTaMiHy A B OpraHi3mi
JIOJMHU — Y4acTh KWOTro B akTi 30py. OjAHI€IO 3 paHHIX O3HAK A—BITaMiHO3Y €
nocJIa0JIeHHs] TEMHOBOI aJlanTallii — 3HWKEHHS 30py MpHU cJIabKOMy OCBITJICHHI 3
HACTYITHOIO BTPATOIO HOTO B CYTIHKAX — "Kypsua ciinoma' (cemepanonis).

Lle 3B’s13aHO 3 TUM, IO BiTamMiH A Oepe ydacTb B YTBOPEHHI 30pOBOTO
nypiypy, abo OuIKa poAONICHUHY — OCHOBHOT'O CBITJIOUYTJIMBOTO €JI€MEHTA CITKIBKU
OKa, a TAaKO>X 30POBOTO MITMEHTY KOJIOOYOK — HOJIOTICHHY.

CiTkiBKa OKa MICTUTh JBlI (POTOPELENTOPHI CHUCTEMHU: KOJIOOYKO— Ta
MaJTUYKOINO10H1 30pOB1 KIITHHU (KOJOOUKH 1 TATUYKH).

Konboukn mManodyTiauBi 1 GyHKIIOHYIOTh Ha CBITJI. 3a iX y4acTiO JIIOAMHA
PO3pI3HSIE KOJIBOPHU Ta iX BIATIHKM. [lanuyuku AOCUTH YyTIUBI 1 0OYMOBIIOIOTH 31p
y CyTiHKax. 3a JOTOMOTOI0 MaJu4OK PO3PI3HAIOTH OUIMI 1 YOPHHM KOJHOPH.
Pomoncun MIiCTUTBCS B MalMuKax 1 CKIAAA€ThCs 3 OUIKa ONCHHY 1 MPOCTETUYHOI
rpynu — MUC-130Mepy anbaeriaHoi ¢hopmu BitamiHy A — muc-peruHanmto. Ha cBitmi
POJIOTICUH Yepe3 psiJ CTajiil MepeTBOPIOETLCS B TpaH—PETUHAND, IKUH B TEMPSBI
NEPETBOPIOETHCSI B TPAHC-PETHHOJ, SKHM Jjaii MEepeTBOPIOETHCS B LIUC—PETUHOIL
Jlami nmuc-peTHHOI IEPETBOPIOETHCS B IUC-PETHHAIID, SIKMI CTIONYYa€ThCS 3 OLTKOM
OIICMHOM 1 YTBOpIO€TbCsl ponornicuH. Ilpu Hecraui BitamiHy A 1eil mporiec
MOPYIIYETHCSA, B pe3yJIbTaTi YOT0 BUHUKAIOTh aJanTallii OpraHiB 30py B TEMpSIBI.

Ha nactynHomy erami aBiTamiHO3y A (Ticisi reMepaiorii) NOpyUIYeEThCs
OyJ10Ba 3aXMCHOTO €MiTeNiI0 pOroBoi 000JIOHKH opraHiB 30py. Crnocrepiraerbes ii
OpPOTOBIHHS, BUCHXaHHS, BTpaTa Mpo30pocTi. BHHHKae 3aXxBOpIOBaHHS, SKe
Ha3UBAEThCS Kcepogdmanvmis (BiJ JaT. "'Kcepo3' — BUCUXAHHSA).
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Taxum >xe 3MiHAM MIAJAETHCS 1 €MiTeNil CIi3HUX 3a103. DyHKIIS CIi3HO1
PIIMHU TIOJISATA€E B MOCTIHHOMY OOMMBAHHI IMOBEPXHI OYHOTO S0JTyKa, BUJAJICHHI
MEXaHIYHMX TOJAPa3HUKIB 1 3HUIIIEHHI M/0 3a Y4acTIO JI130IIUMY, 110 BXOJIUTH JO ii
cknany. [lpu kcepodranbmii B poriBKy oka MPOHUKAIOTh M/O, BUHUKAE 3alaJIeHHS
il 1 po3M’SIKIICHHS (Kepamomanayis), BHACTIAOK YOro HACTylae 4acTKoBa abo
MOBHA BTpaTa 30py.

Kpim Ttoro, BiTamiH A HeOOXiMHMH Jis1 3a0e3MedYeHHs IPOIECIB POCTY,
PO3BUTKY oOpraHizmy, audepeHmiaiii KIITUH 1 TKaHuH. [Ipu HecTadl BiTaMiHY
CTHIOBUIBHIOETHCS PICT TBAPHH, 3HIKYETHCS )KHBA Maca, CIIOCTEPIraeThCs 3arajibHa
CIa0OKICTh, MOCHA0MIOOThCA  3axucHl  ¢QyHkuii. [Ipm  Hectaui  BITaMiHy
CIIOCTEPIraloThbCsl OPOTOBIHHS €MITeNit0, AepMaTUTU. [lONMIKOIKEHHS CIM30BUX
OOOJIOHOK AMXAJbHUX MUISAXIB 3YMOBJIIOE BUHUKHEHHS OpOHXITIB, 3arlaJIeHHS
BEPXHIX JUXAIbHHUX NUIAXIB (BTOPUHHI 3aXBOPIOBAHHS).

IDicepena eimaminy A. BitamiH A MICTUTBCS B HPOJIYKTaX TBAPUHHOTO
noxopkeHHs. Oco0auBo 6arato ioro B pubd’suomy xkupi. bararo fioro B mewiHi
pub (ocobaruBO MOpChKOTO OKYHS — 110 37 %). Takoxx 6ararti Ha BiTaMiH A MOJIOKO,
i1, CUp, CMETaHa, BEPIIKOBE Macyo. Y BUTIIAMl KapOTHUHIB MICTUTHCS BIH B
POCIIMHHUX TMPOAYKTaX, OCOOJUBO y THX, SIKI MAalOTh BEJIHMKY KUIBKICTh KOBTHX
MICMEHTIB: MOPKBI, abpukocax. J{js TBapuH JKEpesoM BiTaMiHy A € CiHO, CHIIOC,
3eneHa TpaBa. Ha kapoTuH 6araTi TakoX CTPYYKOBMIA TIEpellb, 3€JIeHa KOHIOIINHA,
KOpMOBa MOpKBa, JonepHa. [lotpeba y BiTaMiHi A  BU3HAYa€THCA
iHTepHanioHabHUMU oauHUIAME (10). Koxkna IO Bmintye B co61 0,68 Mkr Oera-
kapoTuHy a6o 0,38 mkr BitamiHy A. /lo6oBa motpeda y BiTamiHi A J0pOCHOi
moaunu ctanoButh 0,75-1,5 mr, a6o 2-5 10.

HanMmipne BBeneHHs BiTaMiHy A 10 OpraHi3My MOXE BHUKIUKATH
rinepBITaMiHO3, SKUWA BUSBIAIOTH K TOCTpEe OTPYE€HHS opraHizmy. lle
3aXBOPIOBAHHS MOE BUHUKATH MPU BKUBAHHI MEUIHKK BEAMEAs 1 KUTa, Oaratux
Ha BiTaMiH A.

Bimaminu epynu /] (kaasvyugheposu, anmupaximuyHi).

Binomi pedoBunH, ki MatoTh J[-BitamiaHi BractuBocTi — o, d3 a4, Hs, ane
MIPaKTUYHE 3HAYEHHS MAlOTh JIBA BiTAMEPH:

Il — (epeoxanvyugepon) i [z — (xonexanvyughepon).

{:.H3
CHJg GH:'
CHE CHZ C I
’ v = ’ D,-’ =
D - xonexaneyjichepon D - epzokansuighepon
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Ay — cymiwa [ i [

[Tpu mocmikeHH] ITUX peUYOBUH OYJIO BCTAHOBJICHO, 110 BOHU € TOX1THUMHU
CTEpUHIB POCIMHHOTO 1 TBAPUHHOTO MOXOKEHHS — €prOCTEPUHY 1 XOJIECTEPUHY.

[IpoBiTaminom (rmomepeauukom) Bitaminy I, € eprocrepun (‘'eproc” —
MPOMiHb), SIKM MICTUTHCA B IpuOax, MPOPOCTKAX 3JIAKOBUX KYJIbTYp, SIEYHOMY
KOBTKY. Oco0I1BO OaraTo B APDK/KAX, JIe BiH cTaHOBUTHL 90 % BCIX CTEpPHHIB.

[Tposiraminom /[l € 7-merimpoxonectepun (‘‘chole™ — xoBu), skuii
MICTUTBCS B MAMIKIPHINA )KUPOBIA KIITKOBHHI.

OOunBa TOMEpPEAHUKH TEPETBOPIOIOThCA HA BITAaMIHUM B MIIUIKIPHIH
YKUPOBIHN KIITKOBHHI I1]1 BILIUBOM Y @D — OITPOMiHEHHS.

Bitamin JI — 0e30apBHI KpHUCTadiuHI pPEYOBUHHU, AOOpPE pO3YMHHI B
OpraHIYHUX PO3YMHHUKAX 1 HE PO3YMHHI Yy BOJl, CTIHKI MNPOTH MAii BUCOKUX
TeMIepaTyp, KACIOT 1 JyriB B O€3KUCHEBOMY cepeAoBullli. [Ipu HasIBHOCTI KUCHIO
BOHU MIBHUKO PYHHYIOTBCS, 0c00IMBO TpH HarpiBauHi Buiie 180°C.

Biakputrrs Bitaminy J| TiCHO TmOB’si3aH€ 3 BHUBYEHHSIM  TaKOTO
3axBOpIoBaHH, K paxim. Y 1906 poui C.I'onkiHC BUCJIOBUB MPUITYIICHHS, 1110
NPUYUHOI0 PaxiTy € HEMOBHOI[IHHE XapuyyBaHHSA, BIJICYTHICTh B TKi pedyoBUH
BITAMIHHOTO XapakTepy.

PaxiT BHHMKae B OpraHi3miB, siki pocTyTh (Bim rpeil. rachis — xpeber).
3’ apisitoTbes O— a60 X— moji0Ha TOCTAaHOBKA KIHINIBOK, HACTAa€ BUKPHUBICHHSA
xpeOTa, 3anaaae rpyaHa kiitka. Y mononnska BPX naOpskaroTh cyrinoOu, KICTKH
CTalOTh M’SIKMMH, JIETKO PIKYTbCS, I€(POPMYIOThCA 1 HE 30aTHI NPOTUCTOSTH
MEXaHIYHOMY HaBaHTaXEHHIO. Y JIITed CIOCTEpIraeTbCsl BTpaTa areTury,
JTUCTIENTUYHI siBUIla (Aiapesi, OroBaHHs). BoHM BTpauyaroTh Macy Tijia, BiICTalOTh
y 3araJibHOMy pPO3BUTKY, YacCTO XBOPIIOTh 1H(PEKIIHHUMHU 3aXBOPIOBAHHIMHU.
BHacni1ok 3aTpUMKH IPOLIECIB OKOCTEHIHHS KICTOK Yepena 3HayHO 301IbIIYIOThCS
PO3MipH TOJIOBH, MOPYUIYETHCS PO3BUTOK 3y0iB, 3aMi3HIOETHCS iX MPOPI3yBaHHS 1
YTBOPEHHSI ICHTHUHY.

Ile moB’a3aH0 3 MOpyIIEHHAM B paiioHax criBBigHomeHHs Ca:P (Hopma 2:1
a6o 1:1), BiICYyTHICTIO MOIIIOHIB.

Bitamin /| cipusie BCMOKTYBaHHIO 1 3acBO€HHIO Ca B KUIIEYHHUKY, TTOCHITIOE
peabcopbirito dhochopy B HUPKOBUX KAHAIBISNX, 3aBASKA YOMY MIATPUMYETHCS
HOpMaJbHE CIIBBIJHOIICHHS MiX JIaHUMH €JIECMEHTaMH B CHPOBATIll KpPOBI.
Bitamin /I, kpim Toro, crnpusie nepexonxy Ca 3 KpoBi y KICTKOBY TKaHuHY. [Ipu
paxiTi mopyuyeTbesi cmiBBiHOMEHHS Mk Ca 1 P y kpoBi B Oik 301IbIICHHS
naHoro mokasHuka (3:1; 1:2), M0 HEraTMBHO BIUIMBAa€ HAa BUKOPUCTAHHS ITUX
€JIEMEHTIB B MTPOLIECaX YTBOPEHHS KICTOK.

Y gopociux opraHi3miB OpW  rinoBitTamiHo3i [ cmocTtepiraerbes
ocmeomanayis — po3M SIKIIEHHS 1 Aedopmaliis KICTOK. [Ipu 1boMy po3XUTYIOThCS
3yOM, BUKPHUBIISIETbCS XpeOeT, 3 SBISEThCS KYJbraBiCTh, HACTa€ IBUJKA
BTOMJTFOBAHICTb.
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VY crapux Opra”i3miB CIIOCTEPITAETECI OCMeonopo3 — KICTKA CTar0Th
JaMKUMH, BUHHMKAIOTh CIIOHTaHHI MepeloMu. XapaKTepHUW OCTEONopo3 1 s
BHUCOKOIIPOJIYKTUBHUX JIAKTYIOUMX KOPIB, OCKUIBKM 3 MOJOKOM BHJIIISETHCS
6araro Ca1iP.

IIpr rinmepBiTamMiHO31 CIIOCTEPITAEThCA  CIAOKICTh, BTpaTa ameTuTy,
JVCIICTITUYHI SBUINA, BTpaTa MacH Tila, Ok B Cyrjio0ax, MOPYIICHHS IPOIIECIB
pocTty. 3pocTae TemriepaTypa Tila 1 KpoB’sSHUM THCK, Oiiblna KoHieHTpaiis Ca B
KpPOBi, CIIOCTEpIraeThcs KalbIU(iKallisd TKAHUH JIEIKUX OpraHiB — HUPOK, Cepls,
JereHb, CTIHOK KPOBOHOCHHUX CYJIHH.

IDicepena eimaminy /[. Bitaminu rpynu /| Haiuacrimie 3ycTpidyarOThCs B
MPOAYKTaX TBAPUHHOTO MOXO/KEeHHS. OcO0JIMBO BUCOKHMM BMICT BiTaMiHy /I3 B
XKUpPl TEYIHKA MOPCHKHMX 1 NPICHOBOJHUX puO, 1Kpl, MOJIOLI Ta MOJOYHUX
MPOJYKTaX, Macii, *KOBTKY sis. JJoOpum mxepernom Bitaminy [ € apikmxki, B
SAKUX MICTHTBCSI €prOoCTEpUH, 10 npu [ii Y@ BUIIPOMIHIOBAHHS MEPETBOPIOETHCS
y BitamiH [l,. 3a HOpMaibHUX (Hi310JIOTIYHUX YMOB 1 Tpu 30a7aHCOBAaHOMY
XapuyBaHHI JaHy KUIBKICTh BITaMIHY OpraHi3M OJIEpXKYy€ 3 MPOJyKTaMu
XapuyBaHHS Ta 32 PaXyHOK €HJOT€HHOTO CUHTE3y Ipu Jii Y@ BUIPOMIHIOBAHHS
Ha 7-eT1IpOX0JECTePHH, 10 MICTUTHCS B IIKIPI.

Bimaminu epynu E (mokogepoau, aHmucmepusibHi).

Bitamin E Oyno Bigkputo B 1922 poui ik gaktop, 1o 3ano0iraB po3BUTKY
cTepuibHOCTI y TBapuH. Y 1936 poui A.EBanc 1 P.Emepcon Buaiiunu Bitami E B
KPUCTAJIIYHOMY CTaHI 13 Maclia 3apOoJKiB MIIEHUIl 1 HACIHHS OaBOBHUKY. 3r0JIOM
OyJ10 BCTAHOBJIEHO HOTO CTPYKTYpPY 1 3[1HCHEHO XIMIYHHUI CUHTE3.

Bitamin E npencraBnenuii Tppoma BiTamepamu (anbda, 6eta 1 rama), siki
BIJIPI3HSIOTHCA JIETAISIMU XIMIYHOI OyZ0BH 1 CTyIEHEeM O10J0Ti1YHOi aKTUBHOCTI.
Haii6inp1ry 610710T14HY aKTUBHICTH Ma€ aliba — Tokodepod.

CH, CH;

Sxmo npuitHsTi O6ioN0TiYHY akTUBHICTH Moro 3a 100 %, TO akTUBHICTH
oera-tokodepoiny cranoputume 40, a rama-Tokodepoiny — 4-8 %.

Bitamin E — 6e36apBHa, B’s13Ka, oiicTa piinHa, HE PO3YMHHA y BOJI 1 J0Ope
pO3YMHHA B JKHpax 1 J>KUPOBUX DPO3UMHHHKAX — crupTi, edipi. Cridkuit 10
HarpiBaHHs B KHCJIOMY CEPEIOBHUIIII 1 MEHII CTIMKUN B JTyx)HOMY. [Tpu KyninapHii
o0poOIll MPOAYKTIB aKTUBHICTh HOro 36epiraerbcs. IlIBuako pyHHYyeEThCS TIpU
HAssBHOCT1 OKUCIIIOBaYiB 1 ipu i1 Y O-1ipoMeHiB.
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bionociuna ois. Ilpu Hepoctaui BiTaminy E mopymryioTbest 0OMiH pedoBHH,
dbyHK1Ii HEPBOBOI CHUCTEMH, (PYHKIi CTaTeBUX 3ali03. Y CaMOK MOPYIIYETHCS
OBOT€HE3, IMIUIAHTAIlI, CIOCTEpIraloThCcsi a0OpTH. Y camllsl CIOCTEPIraeThCs
JIereHepallisi MapeHXIMU CIM’SIHUKIB, MOPYIIYEThCA crepmaToreHes. TkaHuWHA
CIM’SHHUKIB HE BITHOBIIIOETHCS.

Bitamin E cnpusie 6iocuHTe3y OUIKIB, BIUIMBAIOYM HA YTBOPEHHS MOJIEKYII 1
PHK. Bin Oepe ydacThb y KIITUHHOMY JHMXaHHI SK IEPEHOCHUK EJICKTPOHIB.
Bitamin E HeoOximuuii s yTBOpeHHsS KpeatuHy 1 ¢ocdareny, O10CHHTE3y
alleTUIIXOMIHY, TEPETBOPEHHs KapoTWHIB Ha BitamiH A. Biramin E -
AaHTHOKCHUJAHT, 3armo0irac HaKOMMYEHHIO MEPEeKUCHUX CHONYK y TKaHWHax. Tomy
BITaMiH A 3aCTOCPOBYEThCS B KOMIUIEKCI 3 BiTaMiHOM E. 3acTocoBytoTh BitTamiH E
B KJIIHIYHIA MpakTHUIl OpU MNOPYIIEHHI cTaTeBUX (YHKIIA Ta NOpU 3arpo3ax
NepeIIacHOr0 MEPEepUBaHHS BariTHOCTI, PU 3aXBOPIOBAHHSAX HEPBOBO—M S3€BOi
Ta CIOJIYYHOI TKaHWH, MPU JIKyBaHHI BUPA30K, OIIKIB, 0OMOPOKEHb.

IDicepena eimaminy E. Bitamin E MICTUTBCA B 3€JICHMX YaCTHHAX POCIUH,
OCOOJIMBO 3apojiKax 3JaKOBUX KYJbTYp, OJIli, cajlaTy, NETPYUIKHU, 3€JICHOTO
TOPOIIIKY, TPeUbKUX ropixiB. [leBHA KUIBKICTH TOKOGEPOIIB MICTUTHCS B MEUIHII,
S€YHOMY >KOBTKY, Maclii, TBapuHHOMY >kupi. JloboBa HOpMma BiTaMiHy E cTaHOBUTH
s mroauHau 11-24 Mr Ha 100y .

JleonyeTbcss BiTamiH E B medwiHIl, JKMpOBIM TKaHWHI, CEJE3IHIIL,
HAJHUPKOBUX 3aJi03aX, TuianeHTi. Haanumok TokodeposiB 1 MpoAyKTH iX po3namy
BUUISIOTHCS 3 KAJIOM.

Bimaminu epynu K (pinoxiHoHu, anmuzemopazivHi).

Bitamin K 6yno Biakputo Ha mouatky 30-x pokiB XX ctomittsa H./lamom sik
dakTop, 1O 3amobiraB PO3BUTKY MIAMIKIPHUX KPOBOBHWIIMBIB (Fe€MOpPAriyHOTO
niatesy) y tBapud. lleit Bitamin micraB Ha3By K Bim mepmioi OykBW ciioBa
"koarymsmis” (3cimanss). Y 1939 pomi Bitamia K Oyno BuIiIeHO 3 JHMCTKIB
JroLepHU 1 pubHOro OopomrHa. BitamiH, BUAUICHU 3 TIEPIIOTO JKEpena , JiCTaB
Ha3By K, 3 npyroro — Ko.

XimiuHa npupoza Bitaminy K 6yna 3’sicoBana B 1939 poui P.®imepom.

Bitamin K ckiamaerbes 3 nBox npupogHux dopm — K (ginoxinony) i K,
(¢hapHoxinony).

B 1942 poui B.I.ITamnagin 1 A.M. lllemskin B Yi cuHTE3yBaIM IITYYHUMA
3aMmiHHUK BiTaminy K — sikacon.

0

CH,
HO™ ™0S0,Na
Bikacon
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Bikacon Bigpi3HseTbes Bia BiTaMiny K ThM, 110 pO3YUHSAETHCS Y BOII.

Bimamin K; — oBTa oJiicta piiuHa, HE PO3YHMHHA y BOJI 1 pO3YMHHA B
KUPOBUX po3uyMHHUKAX. CTIMKUNA 0 HarpiBaHHS B HEHUTPAIbHOMY CEPEIOBHILI,
JIETKO pyHHY€eThes i i€t Y O—BUMIPOMIHIOBAHHS Ta MPU |HArpiBaHHI B JIyKHOMY
CEpEIOBHIIII.

0 CH; CH, CH,; Cl-

@inoxiHoH, K 4

Bimamin K, — >0BTa KpHUCTaJliyHa pPEYOBMHA, HE PO3YMHHA Y BOAl 1
pPO3YMHHA B )KMPOBUX PO3UMHHHUKAX. SK 1 BiTamiH Ky, pyliHyeTbCs NIpU HarpiBaHH1
B JIY’)KHOMY CEpeJOBHIII Ta MiJ Ji€0 Y D-BunpomidioBaHHsa. CuHTe3 BiTaminy K,
YaCTKOBO 3M1MCHIOETBCS M/O BEPXHbOI YACTUHU TOHKOI KHUIIKK. biojoriuna
aKTHUBHICTh (P1IOXIHOHIB HeoaHakoBa. Bitamin K; B 1,5 pa3u akTuBHImIMK 3a
BiTamiH Ko.

MeHaxiHoH, K2

Bixacon — npiOHOKpUCTaTIYHUI TOPOIIOK, TPKHUI HA CMaK, HE PO3UMHHUN B
CIUPTI 1 alleToHI, ane no0pe po3unHHu y BoAl. [lopiBHSIHO 3 (inoxiHOHAMU, BIH
MEHII TOKCHUYHUW, HE MOAPA3HIOE CIIM30BUX OOOJIOHOK, 10OpEe BCMOKTYETHCS B
TpaBHOMY KaHaJi, CTINKUHI A0 HAarpiBaHHS.

bionociuna oia. Ilpm rinoBitamino3i Bitaminy K cnocrepiraerbes
NOPYIICHHS! MPOLECIB 3CIIaHHS KPOBi, 3MEHIIEHHSI MIITHOCTI KanlJIpHUX CYJIMH,
10 MOK€ MPU3BECTH J0 reMoparii 1 TpuBaiux kpoBoted. Bitamin K 6epe yuactsb B
CUHTE31 MPOTPOMOIHY, AKUH TIPH HEOOX1THOCTI TTePEXOauTh y TpoMOiH. TpombOiH, B
CBOIO Yepry, CIIpusie IepeTBopeHHI0 GpiopruHOTeHy y (hiOpHH.

Bitamin K Gepe ydacTb B MepeHECEHHI €JIEKTPOHIB B CUCTEMI JUXAJTHLHOTO
JaHIIOTa, B OKUCHOMY (OChOpMITyBaHHI, B pPE3yJbTaTi SIKOTO 3A1MCHIOETHCA
CHHTE3 MaKpOEPriYHUX CHONYK, 30kpeMa AT®d, kpeatundocdary.

64



KOBAJIb T.B., OBYAPYK O.B. 3ATAJIBHA BIOJIOT'IA

Lwcepena simaminy K. Bitamin K MIiCTHUTBCS B 3€J€HHX KOpMax 1 Kopmax
TBAPUHHOTO TMOXOJKEHHs. bararo #oro B JMCTKax KamycTH, IIIIHATI, TOPOCI,
JYKOBUX TpaBax, KPOMUBI, SArojlax IMIWIIIMHU, MOPKBI, KapTOIUl. 3 TBapUHHHUX
MPOAYKTIB MOPIBHSAHO BUCOKUH BMICT BiTaMiHy K MaroTh mediHka, MiIIUTYHKOBA
3an03a, SN, M’SICO BEIMKOI poraToi XynoOu. Y Jopociux >KyWHHUX 1 CBUHEH
notpebda y BitTamini K Moke 3aJI0BOJIBHATHCS 3a PaXyHOK OaKTepialbHOTO CUHTE3Y
B TpaBHOMY KaHaji. JloboBa nmotpeba Bitaminy K mist TensT 1 mopocsat 1-5 Mr/kr
KOpMY; JIJIsl TEOAUHU —15 M.

Bimamin F.

Ile KOMIIIEKC HEHACHYCHHUX KUPHUX KHCIOT, SKi HE CHHTE3YIOTHCS B
oprasi3mi TBapuH. Lle niHOJIEBa, JT1HOJIEHOBA, apaxiIOHOBA KUCIIOTH.

HenacuueH1 sxMpHI KHUCIIOTH — 0€30apBHi ONIICTI pIIMHU, 100pEe PO3UYHHHI B
OpraHIYHUX PO3YMHHHUKAX 1 HE PO3YMHHI y BOAl. J[OCHTBH JIETKO OKHUCIIOIOTHCS
KUCHEM TMOBITps. Kumusate mpu BucOkuX TemmepaTypax. [lis HeHacHYeHHX
KUPHUX KUCJIOT, sIKI BXOJASTH 10 CKJIay BiTamMiHy F, XapakTepHi o/IBiiTH1 3B’ SI3KH.

HEC—[CHE]J—CHH]H—CHE—C H=CH—[CH?_]F—CDDH
Ainoaera KucAomn
HSC—EHE—EH=EH—EHE=EH=EH—E HE—EH=EH—iEHz]F—EDDH

AMoaeHnza KRcAomo
H,C~{CH,) ,~H=CH-CH,-CH=CH-CH,-CH=CH-CH,~CH=CH—(CH,),-COOH
ApaxigoMosa KucAoma

HaiiBuiry O1070T1YHY aKTHBHICTh Ma€ apaxiJIoHOBa KHUCJIOTA, OJHAK Y
XapuoBUX MPOAYKTaX MICTUTHCS HE3HAyHa i1 KIIbKICTh. JIiHONEHOBa KHUCIOTa
MaJIoaKTHBHA 1 OCHOBHA ii pOJIb MOJIATa€ B aKTUBAIIl JIHOJEBOI KHUCJIOTH, SKa
MICTUTBCS B XapYOBHX MPOJYKTAX Y 3HAUHIN KIJTBKOCTI.

bionociuna Ois. Y TBapuH BiA TINOBITaMIHO3Y BIiTaMiHy F BUHUKAIOTh
CYXICTh 1 JIYIIEHHS IIKIpU, BUMAAAE IIEPCTh, MPUIUHSAETHCA PICT, BUHUKAIOTH
JNepMaTUTH, KPUXKICTh 1 po3miapyBaHHS KicTOK. Ilpm Hecradi 0co0IMBO
apaxiJJOHOBOI KUCJIOTH Y TBAPUH CIIOCTEPIraeThcsi yTBOPEHHS crienuiuaux edipis
XOJIECTEpUHY 3 HACHUECHUMU >KHUPHUMHU KUCJIOTaMHU, SIKi CIPHUSIOTh BUHUKHEHHIO
OJSIIIOK B KPOBOHOCHUX CyJIWHAX, IO MPU3BOAMWTH JO PO3BUTKY aTEPOCKIEPO3Y.
HenacuueHi  KMpHI ~ KUCJIOTH  CHOPUSIIOTH  BUIUICHHIO 3 OpraHi3Mmy
xoJyiecTepuHy(BiTaMiH F Mae JTinoTpoIHy Ai0).

Iicepena simaminy F. HenacudeHi sKUpHI KUCIOTH MICTSATHCS IEPEBAKHO B
POCIMHHUX  OJisSX: TopixoBid (63-76 %), wmakosiit (63-74 %), coesiil,
0aBOBHUKOBIH (62-64 %), npHsHid (18-50 %), consimaukoBil (52-64 %). V
TBapUHHMX JKUPAX iX 3HAUHO MeHIue: y cBuHsuomy 7-10 %, y kypstauomy 10-19 %,
y BepiikoBoMy Macii 11 6 %. JlobpuM mKepenoM apaxiJOHOBOI KHUCIOTH € OJIis
3eMJITHOTO TOpiXy — apaxicy.

65



TEMA 5. BITAMIHU

BaxxnuBuM mKepenoM HeHaCHYEHUX KUPHHUX KUCIOT € TaKOXK JKUAP THOJICHS.
Ouii, 0 MICTSATh HEHACUYEH1 KUPHI1 KUCIIOTH, JIETKO OKHCHIOIOTHCSI.

Jlist 3a0e3nedeHHs] MOTpeOu OpraHi3My JIOJIMHA B HEHACHMUYEHUX >KUPHUX
KHCIIOTaX B XapuoBUM pallloH HEOOXIAHO TMOps[ 3 TBAPUHHUMHU >KUpaMU
000B’SI3KOBO BKJIFOYATH pociMHHI oii. JloOoBa moTrpeba B HEHACHUYEHUX KUPHUX
KHCIJIOTaX TOYHO HE BU3HAUEHA. 3a JaHUMHU JIOCJIIIHUKIB, BOHA CTAaHOBUTH 2-10 T.

Y6ixiHoH (Koghepmenm Q).

Horo Binkpumm B cknami xwupiB B 1955 pomi. IToBCIOAHO TOmMpEHHMi B
KJIITUHAX, 3B1JIKM IIOXOIUTH 1 HOTO Ha3Ba.

VYO1XiHOH MICTUTBCS B yCIX TKaHWHAX TBAPUH, POCIHH, Y MIKPOOPTaHi3Max.
Ha Hporo 6arari TKaHMHM M1OKap/a.

VYO6ixiHOH € 000B’S3KOBUM KOMIIOHEHTOM B JIUXAJIbHOMY JIAHLIOTY TIpH
010JI0T1TYHOMY OKHCHEHHI. bepe yuyacTh y mepeHeceHH1 €JEKTPOHIB 1 MPOTOHIB y
JUXAJIbHOMY JIAHIIIOTY.

VYO6iXiHOH 3aCTOCOBYIOTh B JIIKyBaHHI CEPIIEBO-CYJMHHUX 3aXBOPIOBaHb,
30KpeMa 1H(papKTy MioKap/a.

Bopopo3unnni Bitaminu. /[obpe po3zuunsiomvcsi y 600i, He pPO3UUHHI 8
aocupax i 6a2amvox OpeaAHIYHUX PO3YUHHUKAX. TepMonabinbHi CnoayKu, HecmiliKi
npomu sminu pH, ne Oenomyromvcsi 6 mkauwumnax. binvwicms 3 HUX — CK1A008i
yacmunu pepmenmis i beanocepeoHi YYACHUKU 0OMIHY PEYOBUH.

Bimamin B; (miamin).

Ile onuH 3 mepmKXx BiTaMiHIB BIIKPUTUX HayKoro. Biakputts Bitaminy B 1
JOCIIJIKEHHSI MOro BJIACTUBOCTEH TMOKJIAJIO TMOYATOK JaHii Taimy3l Hayku. Y
KpUCTAJIIYHOMY cTaHi BiH OyB BuauieHudd B 1931 pori 3 apikmkis. Y 1936 porri
Oys10 BCcTaHOBJIEHO #oro OyaoBy. BuBueHHs BitamiHy B; MoB’s3aHe B BUSBICHHSIM
3axBOpIOBaHHS ''Oepi—0Oepi”, sike Oyno mommpene B kpaiHax IliBaeHHO-CximgHOT
ABti.

Ha3By "Tiamin" gaHa peyoBuHa JicTajiia y 3B’SI3Ky 3 HasIBHICTIO B ii CKJIaJl
CIPKH 1 aMIHOTPYTIH.

CHa—NT CH3
WE—CHEDH

Tiamin

XiMIYHO YUCTHH mpernapat Bitaminy B; siBisie coboro 6e30apBHI KpHUCIaTH 13
3amaxoM JPiIKIKIB, J0Ope po3umHHI y Boai (B 1 Mi Bomu po3uuHSETHCS 1T
BITaMiHY) 1 TOTaHO PO3YHMHHI B )KUPOBUX pO3UMHHMKAX. BiTamin B; crilikuii nmpotu
111 pi3HUX (HaKTOPiB 30BHIIIHBOTO CEPEOBHILA — CBITIIA, KUCHIO, MTOBITPSI.
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Crilikuii B KHUCJIOMY CEpPEAOBHIN 1 MIBUAKO PYWHYETHCA B JIY)KHOMY,
0COOJIMBO TMPH BUCOKIN TeMmepaTypi.

Tiamin B opraHi3Mi nepelyBae K y BUIBHOMY, TaK 1 B 3B’sA3aHOMY CTaHI,
OJIHAK BHUCOKY Ol10JIOTIYHY AaKTHUBHICTh Mae€ juiie #oro dochopuuii edip —
Tiamiumnipodocdar.

MH
N CHz—Nf CHaz o O
1] I
HaC CHy=CHy0=P-0=P=0r
N g o o

Tiaminnipogocgham

Bin HarpomapkyeThcs B M si3aX, MEUiHIl, HUPKaX, MO3KY, ajie B OpraHi3Mmi
HE JIETIOHYEThCSI.

Bitamin B; € moxigHo0 Tia3zony 1 HipuMiAUHY.

bionociuvna  0isn. Bitamin B; momepemkye xBopoOy “Oepi-Oepi”
(MOMHEBPUT) — 3aXBOPIOBaHHS IEHTPAJIbHOI HEpPBOBOI cuctemu. [lpu 1bomMy
3aXBOPIOBaHHI CIOCTEPIralOThCs MOPYIICHHS [ISJIBHOCTI HEPBOBOI, CEPLEBO—
CYIUHHOI CUCTEM, TPABHOTO KaHAITY.

Cnocrepiraerbcst  arpodiss  M’si31B, Napamdidy  KIHIIBOK,  KaxeKcid
(BuCHaxeHHs). Y KpOBI HArpOMaJ)Ky€eTbcsl Besnka KutbKicTs [IBK.

bionociuna 0isa éimaminy B, monsrae B TOMY, IO 8iH 6X00umv 00 CKAAOY
Gepmenmie Oexapboxcunaz kuciom (30kpema, IIBK).

®ochopuuii edip BiTaminy B; (TiamiHmipodocdar) npuiiMae ydactb y
nexkapookcuinyBanHi [I1BK 3 yrBopennsam anerun-KoA.

Sxmo B kopMmax abo Tki Mayio TiaMiHy, TO ()€pPMEHT HE CHUHTE3YEThCS, y
TKaHWHAX HaKOMUYY€EThCS Belrka KubKicTh [IBK, mo mpu3BoguTh 10 amumosy,
pU SAKOMY PYHHYIOTHCS KIITUHHM HEpPBOBOi cucrtemu. lle mpusBomuth A0 psimy
MOPYIIIeHb, XapaKTePHUX JIJIs TIMOBITaMiHO31B B;.

Tiaminmipodochar MicTUTBCS B ckiamal  (GepMeHTy  KapOOKCUIIa3H
(koxapOoOKcHIIasa).

Kpim toro, Bitamin B; BruBae 1 Ha OUTKOBUN OOMIH (cripusic 610CHHTE3Y
oinkiB, HK), 3anobirae okucHenHo BiTaminy C.

[Ipenapar B; 3acTtocoByeThCsi nsi 1H’€KIIA MpU JIIKYBaHHI CEpLEBO—
CYIMHHUX 3aXBOpIOBaHb (KOKapOOKCHWIa3a), HEBpairii, MOPYLWIEHb OOMIHY
PEYOBHH.

IDicepena eéimaminy By i nompeba. Bitamin B; MICTUTBCS B HPOAYKTax
POCIMHHOIO 1 TBAPUHHOTO NoxoKeHHs. Oco6MBO 6araTo HOro y BUCIBKaxX pHUCY 1
MIICHUI], TMEeKAPChKUX 1 MUBHUX JphKmKax (2-5 mr%), 6000BUX 1 3EpHOBHX
kynbTypax (0,1-2,0 Mr%). Mictutbes BiTamin B; Takox y mediHii, M’sci, OBOYax 1
bpykTax.
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Biramin B; cunTtesyeTbcs OaktepisiMmu pyOus xydHux. OpuHHIS il
BiTaMiHy B;— 3MKT 4MCTOr0 T1ApOXJIOPUIY BITaMIHY.

Bitamin B; wmae anTuBiTaMiHM. BOHM MOXYTh BXOAUTH O CKJIaay
dbepMeHTIB KapOOKCHIIa3, BUTICHATH 3 HUX TiaMiH, 1 TAKUM YHMHOM 1HT10ipyBaTH
niro pepmenTiB. Jlo HUX HaEXXaTh OKCUTIaMIH 1 TipuTiaMid. J{js mroauHu 1000Ba
notpeda 2-3 mr aisa gopociux 10,5-2 Mr s JiTei 1 miTiTKIB.

Bimawmiu B: (pubog.rasiH, eimamiH pocmy)

Biramin B, Bnepmie 6yB Buninenuit T.KyHOM 13 cHpOBaTKH MOJOKA 1 S€Ib.
Horo Ha3Bany BixmoBiaHO akToduasiH i oBoduiasid (flawos — sxoBTuif).

[Ti3Hime Oyyno BCTaHOBJIEHO, 110 BiTaMiH B; € MOXiAHUM 130aJI0KCa3UHY 1
cnupty pubitony (HazBaiu pubodIiaBiH).

o o on
CHy—C H-CH—CH~CH;0H
H4C N _MN.__.0
| -
P
H4C N NH
O
Pubogpnasin

Bitamin B, — opanxeBo-xK0BTa KpHCTaJllYHA PEUOBHHA, TIPKyBaTa Ha CMaK,
pO3YMHHA y BOJi, HE PO3YMHHA B OPraHIYHUX PO3UMHHHKAX. BojHi po3umHu
BiTaMiHy B, Maroth 3matHicTh 10 ¢uryopecueHiii B YO npomensix. Pudodnasin
JIOCUTH CTIAKHI 70O HarpiBaHHS B KHUCIOMY CEPEIIOBHUII 1 MIBUAKO PYWHYETHCS B
JY>)KHOMY TMTiJ BIUIMBOM TPUBAJIOTO OCBITIEHHSA. 3a 3BUYAWHUX YMOB TpHU
KyJiHapHi 00poO1Ii ki Ta 30epiranHi XapyoBUX MPOAYKTIB BTpadaeTbes 15-20%
pubodIaBiHy.

B ocnosi 6ionociynoi 0ii éimaminy B, nexuTh WOro ydacTh B Iporiecax
010JIOTIYHOTO OKHUCHJICHHS. BiH 6x00umb 00 CK1ady OuxaibHux hepmeHmis —
@nasinosux chepmenmie (coemi ouxanvhi hepmenmu).

[Ipu HecTaui puboduaBiHy B OpraHi3Mi 3MEHIIY€EThs KIJIbKICTh (PIIaBIHOBUX
(depMeHTIB, BHACIIIOK 4YOro MOPYWIYIOTHCS MPOLECH OKUCHEHHS PI3HUX
cyOcTpaTiB 1 BUBLILHEHHS €HEprii, HeoOX1aHOT 1 3a0e3neYeHHs] PI3HOMaHITHUX
MeTabOIIYHUX MPOIIECIB, MIPOIIECIB POCTY 1 PO3BUTKY OPTaHI3MYy.

[Tepmia o3Haka rinmoBiTaMiHO3y B, y MOJOAMX TBapWH — 3aTpUMKa POCTY,
3MEHIIICHHS] TPHUPOCTY Macu. TakoX CHUMITOMaMH HeEIOCTadl BiTamiHy B, €
XapaKTEPHI ypaKeHHS CIIM30BUX 00OJIOHOK I'y0, pOTOBOI TOPOKHUHH, BHYTPIIIHIX
opraHiB. CriocTepiraetbcs AepMaTHUT, BUMAAA€ MepcTh. [lopylyeTbes HOpMaibHE
BIITBOPEHHSI KIITUH KHUIIIKOBOTO EMITETiI0, M0 NPU3BOAWTHh JIO IUIYHKOBHX
KpOBOTEY, KOJITIB, IITYHKOBO-KUIIIKOBUX PO3JIa/iB.

3HUKYEThCS ~ 3arajibHa  CTIMKICTh ~ OpraHi3My  OpoTh  1HQEKINH,

CHOBUIBHIOIOTHCS IPOLIECH PETEeHEepallli.
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XapakTepHUMH € YPaKCHHsI OpraHiB 30py — CIh030Te4a, KOH IOKTHBUTH,
CBITJIOOOSI3HB, MOXE J1aJll PO3BUBATHCH KEPATUT, BACKYJISApHU3aIlisl 1 MOMYTHIHHS
poroBoi 000I0HKU oka. CrOCTepIraloThCsi TAKOK 3MIHU 3 OOKY HEPBOBOI CUCTEMHU
— anaris, TOJIOBHUM O1J1b, CTIOCTEPIraeThCsl BTpaTa aneTUTy, CXyAHEHHS, 3HUKEHHS
mpare3aaTHOCT1, 0COOIMBO 3/IaTHOCTI JI0 PO3YMOBOI Mparii.

IDicepena i nompebda. Bitamin B, wmictuthcs B aApiKIKax (2-4 mr%o),
seqHOMY KOBTKY (0,52 Mr%), monounux npoaykrax (0,19-0,54 mr%), m’sici BPX
(0,17 mr%). B MeHmmx KiIBKOCTSIX BiTaMiH B, 3HaliaeHO B XJ1i000YI0YHHX
Bupobax (0,12-0,27 mr%), oBovax i ¢ppykrax (0,03-0,06 mr%). Jlesxy KiIbKICTH
BiTaMiHy B, opranizm BPX 1 KoHsS onepxye B pe3ynbTaTi HOro CHUHTE3y M/O
TPaBHOTO KaHAIY.

JloboBa notpeba BiTaminy B, cTaHOBUTH ISl 1OPOCIIOi JIFOAUHU 2,5-3,5 Mr;
ULt mited 1-3 mr.

BimawmiHn B3 (nahmomeHoega Kucsioma).

Bigkputts Bitaminy Bz  moB’s3aHe 3 JgociimpkeHHsAM (akTopa, IO
CTUMYJIIOBAB PICT JAPIXKKIB Ta 3a100iraB BUHUKHEHHIO JIEPMATHUTIB y TBapUH. Y
1938 porii BiTamin Bz Oyno BuiieHo 3 0araTb0X pOCIMHHUX 1 TBAPUHHUX JDKEpPET
(30Kpema, 3 PHCOBHX BHCIBOK 1 TKaHWH TME4YiHKH). Ha3BaHO MaHTOTEHOBOIO
KHUCJIOTOIO BIJ] Tpeubkoro pantoten — ckpi3b, noBctoau. [laHTOTEHOBAa KHUCTIOTa €
MOX1THUM OeTa-aaHiHy 1 anbQa-, raMma- JIOKCU- OeTa-IUMETUIMACIISIHOI KUCIIOTH.

GlaQH Q
HO =CH 3= C—CH —C—HN—HC —HzC ~COOH

CH5
—_— 8 - -

JaANOK MacARHOT Jaaunwox f-araniny
KiCAOmU

ManmomeHogad KucAomad

Bitamia B3 — B’s3ka oumiicTa pedoBHHA CBITIIO-)KOBTOTO KOJBOPY, T00pe
pO3YMHHA Y BOJI, HE PO3YMHHA B KHPOBUX PO3UYMHHUKAX, ONTUYHO AKTUBHA, HE
CTiWiKa MPOTH JIii TeMIiepaTypH, KUCIIOT, JTYTiB.

B opraniami maHTOTE€HOBa KHCJIOTa MOXe OyTH K y BUIBHOMY, Tak 1 B
3B’s13aHOMY cTaHi. B 0OMiHI pedyoBUH Ouibllle 3HAYEHHS MaroTh 3B si3aHi QopMu
MaHTOTEHOBOI KUCIOTH. BiTaMin B3 nepeBakHO 3B’si3aHMi 3 O1JIKaMU 1 BXOJIUTH 0
ckiany KoA. V cknaal kKoeH3uMy A MaHTOTEHOBA KHUCJIOTAa BXOJUTH JI0 CKIIAIy
(dbepMeHTIB, SIKI KaTalli3ylOTh peakKilii alleTHIFOBaHHS 1 TIepealleTUIIIOBaHHs, CUHTE3
1 po3naj >KUpPIB, peakilii TPUKapOOHOBOTO IIUKITY, CHHTE3 CTEPOi/liB, FeMOTrI00iHY,
anuTUi-xoJiny. Auetuwi-KoA (akThBHaA o1TOBA KHUCJIOTA) € OCHOBHUM 'TAJIUBOM'
UKy TPUKAPOOHOBUX KHUCIOT, BUKOPUCTOBYETHCS Il CHHTE3y OKPEMHUX
aMIHOKHCIIOT, XOJiHYy, TrictamiHy. [laHToTeHOBa kucioTa O6epe ydacTb B OOMiHI
[1BK, nomimnirye 3aCBOEHHS TIFOKO3H, KaTali3ye CHHTE3 MENTUIIB 1 O1JIKIB.
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[Ipu rinoBiTamiHO31 BiTamiHy Bjz cmocTepiratoTeCsi ClaOKICTh, MIBHIKA
CTOMJIFOBAHICTb, JIEPMATUTH, CXHJIBHICTH 10 1H(EKIINHUX 3aXBOpIOBaHb. [Ipu
CUCTEMAaTUYHOMY aBITaMiHO31 y TMTaxiB 1 CCaBI[iB PO3BUBAIMUCS JIEPMATHUTH,
JEMITMEHTAIlisl BOJIOCSTHOTO TMOKPUBY, MIp’sl, CIOCTEPITA€EThCS 3aTpPUMKa POCTY,
MOPYIIYETHCS TISUIBHICTD JEIKUX BHYTPIIIHIX OpraHiB.

[TaHTOTEHOBY KHCIOTY BUKOPUCTOBYIOTH JIJIsl JTIKYBaHHSI JICPMATUTIB, €K3EM,
TOKCHUKO31B, OITKIB, MPH 3aXBOPIOBAHHAX IICHTPAJIbHOI HEPBOBOI CHUCTEMH,
SHTEPOKOJIITaX, XBOpoOax MUXadbHUX IUIIXIB (OpOHXITY, OpOHXiadbHOI ACTMH), a
TaKOX JJIs 3a100IraHHs MOOIYHUX SBUII (TIOTiPIICHHS 30PY 1 CIYXY).

IDicepena i nompeba. MiCTUTBCS B KIITHHAX POCIMHHUX 1 TBAPUHHUX
opraHi3MiB. € B IIe€UiHII1, SIUIAX, MOJIOLI1, 36PHOBUX, OCOOJIUBO TPELILKUX, B OBOYAX
1 ppykTax. Bitamin B3 cuHTE3y€EThCS MIKpOOpraHi3MamMu NEPEIUUTYHKIB )KYWHHUX.
Jo6oBa notpeda 11t irogunu 7-10 mr.

Bimamin Bs (6imamin PP, Hikomunamio, HiayuH).

BiakputTs 1mporo BiTaMiHy MOB’si3aHE 3 JIOCHIIKEHHAM TPUPOJU TaKOTO
3axBOproBaHHs, sk nenarpa (itan. pelle agra — mopctka mikipa). Bitamin Bs
MPEICTABICHUI JBOMA CIIOJIYKaMH — HIKOTUHOBOIO KHCJIOTOIO Ta 11 aMiioM.

Brnepiie HikoTUHOBY KHCIOTY Oyno nooyro M.I'ybepom mie B 1867 porri
OKHCHEHHSIM HIKOTHHY. JIoBruil yac ix BiTaMiHHI BJIACTUBOCTI OyJId HE BIOMI.
Jlume B 1937 pori 3 eKCTpakTiB NEYiHKKA OyJI0 BHUIIJICHO PEUYOBUHY, SKa
BUJIIKOBYBaJIa «YOPHHUM S3UK» — 3aXBOPIOBAHHS COO0aK, IJEHTUYHE TMeyarpi y
moauHu. g pedoBUHM AicTalia Ha3By mpoTtunenapriydoro ¢akropa. Ilotim Oyno
BCTAHOBJICHO, 1110 AaHUM (HAKTOP 1ICHTUYHUN HIKOTMHOBINA KUCIIOTI 1 11 aMiy.

HikotnHoBa kwucinora 1 ii amig — 0e30apBHI KpUCTaliyHI pPEYOBUHH,
caboKUCIl Ha cMmak, 0e3 3amaxy, noope po3uuHHl y Boal (1 r B 100 mu), criiiki
MPOTH i1 BUCOKUX TEMIIEpaTyp.

O
Sy ~COOH el
NH5

L

M M
HiKOMUHOB8S HIROMUHaMId
Kucroma

[loza opranisMoM HIKOTHHOBAa KHCJIOTa MOXE YTBOPIOBATUCH TMPHU
OKHUCHEHHI HIKOTMHY. B oprasi3mi JOAWHU 1 TBapuH BiACYTHI (EpMEHTHI
cucteMu, skl O 3a0e3meuyBajy JaHe NEPEeTBOPEHHA. B KuBHX opraHizmax
JKEPEJIOM YTBOPEHHSI HIKOTMHOBOI KHCJIOTH € aMIHOKHCIOTa TPHUIITO(daH.
He3nauna yacTiHA HIKOTUHOBOI KUCJIOTH CUHTE3YETHCS MIKPO(DIOPOIO KUIIIOK.

HikoTnHoBa KKCJIOTa B OpraHi3Mi JIETKO MepeTBOPIOEThCS B 11 amif. [Iporec
aMIJTyBaHHS 1i 31MCHIOEThCS 3a ydacTio eHeprii ATO.
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HikotuHoBa KuHciOTa, WIO TMOTpAMjsie B OpraHi3M 3 MPOAYKTaMU
XapyyBaHHS, B MEUIHIII 1 IHITUX OpraHax MepPeTBOPIOETHCS B HIKOTHHAMI/I.

bionociuna oia. 1lpu HemOCTaTHBOMY HAJXOJ/KEHHI B OpraHi3M BiTaMmiHy Bs
a00 mpu OIIKOBOMY ToOJIOJIyBaHHI BUHHUKae Tmenarpa. Jis Hei xapakTepHi TpHu
IpyId CUMITOMIB — JIpMaTHT, Jiapes 1 IeMeHIlia. Y 3B’S3Ky 3 IIMM BOHA JicTalia
Ha3By XBopoOu "Tprox J1".

Jlepmamum TIPOSIBISETHCS B TOMY, 110 LIKipa HAa BIAKPUTUX JUISTHKAX Tija
YEpBOHIE, CTAa€ MIOPCTKOI, TOKPUBAETHCS MyXUPISIMU, SIKI JIONAIOThCH,
YTBOPIOIOYM BHUPa3KH, TEMHO-KOPUYHEBl IUIAMHU. Y CBUHEH 3’ ABISAIOTHCS
JEpMaTUTH Ha ByXaX, Y NTHUIl YIOBUIHHIOETHCS ONMEPEHHS, YPAXKAIOThCS CYTIo0u,
3HIKY€ETHCS HECYUiCTh, HACTAE MacOBa 3aruOeb MOJIOTHSKY.

liapess — mnopymieHHss (yHKIIM opraHiB TpabiieHHS. CrocTepiraerbes
3amajeHHs] CIU30BUX OOOJOHOK POTOBOI MOPOKHUHH, SI3UK CTa€ YEPBOHUM,
OJIMCKY4YuM, 3’SBIISIIOTHCS TPIIMHU. B mpoueci TpaBieHHS 3MEHUIYETbCS BMICT
HCI B nutyHKy, BAHUKAIOTh TIOHOCH, HYJIOTA, 1, SIK HACJIJIOK, 3HAYHE BUCHAXKCHHS
Opratizmy.

Tpetst rpyna cUMOTOMIB, sika BUHHMKA€E B OCOOJMBO Ba)XKKUX BHUMAJKAX —
po37aa AisUIbHOCTI HEPBOBOI CHCTEMH, BTpaTa IaM siTl, MAapeHHS, HEIOYMCTBO
(Oemenyis). llemarpa Moke TPOTIKATH B XPOHIUHIM (OpMI MPOTITOM KiIBKOX
POKIB. 3aroCTpEHHSI XBOPOOM HAMYACTIIIIE CIIOCTEPIraeThCs B KiHIN 3UMU a00 Ha
MOYaTKy BECHHM 1 3aTyXa€ BIITKY 1 BOCEHHU.

bionociuna oisa. HikoTuHamiag BXOAUTH 110 CKJIaay Oaratbox (QEepMeHTIB
nerigporeHas (OKMCHO-BiMHOBHUX) y Burisai HAJ[  (HikoTuHamigajaeHiH
nunykieotuny) 1 HAJI® (HikotuHamMinaaeHin qunykieotuadocedary).

Kpim kodepmenTtHoi poni BitamiH Bs Bigirpae BaxiIMBy poOJib Yy
BYTJIEBOJHOMY 0OMiHi. [1i7 Oro BIUIMBOM aKTHBYETHCA [if IHCYJNIHY, IO CIPHUSE
HarpoMajpKEHHIO TJIKOTe€HY B MEYiHI, MOJINIIYEThCS BUKOPUCTAHHS TIJIIOKO3U B
OpraHi3mi.

[Ipu Hectaui HIKOTHHaMINY Ha (POHI 3HMKEHHS 3arajibHOT KUIBKOCTI OUIKIB
3MEHIIY€ETHCS BMICT aJIbOYMIHIB 3 OJHOYACHUM IT1IBUILIEHHSIM TJI00YyI1HOBUX
dpaxmiif. 3aradpHOBIIOMOIO € HOpMali3yroua i BiTaMiHy Bs Ha BMICT
XOJIECTEpUHY, BOJAHO-MIHEpaIbHUI 00MiH, (PYHKIIIOHYBaHHS HEPBOBOI 1 CEpPIIEBO—
CYAVMHHOI CUCTEM.

JDicepena i nompeba. Bitamin Bs MICTHTBCS B MEUiHIl, HUPKaX, M’ SICHUX
MPOIYKTaX, MOJIOII 1 MOJIOYHHUX MPOAYKTAX, 36pHOO000BUX KyJILTyan Oco0suBO
0araTo #oro y MIIEHWYHWX BHUCIBKAX 1 APIKIKAX, pPUOHOMY 1 M’SICO-KICTKOBOMY
OoporIHi, CiHi KOHIOMKHY 1 JouepHu. HopMma BiTaminy Bs anst mopocnoi moauHu
15-25 mr, s giten 5-15 mr.

HikoTuHamia 3acTOCOBYEThCS IS JIIKYBaHHS Tejlarpyd CBHHEH, co0ak,
NITUILIl; TEMaTUTIB, HEPPUTIB, a TAKOXK JJIs JTIKYBaHHS ITU30(PpeHiit.

Bimamin Bg (nipudokcun).

O06’eaHye TpU CHOMYKH: MPUIOKCHH, TPUIOKCAIb 1 MIPUIOKCAMIH.

71



TEMA 5. BITAMIHU

L ' "w}._- - NH;
HO e OH HO. = OH HO e OH
H_R{.-. H'h' H_-\,{- HN I I;':.' RN
nipudokcon nipudokcans mipudokcamii

VY 1936 porti 3 APLKIKOBUX €KCTPAKTIB 1 PUCOBUX BHUCIBOK OyJIO BUILICHO
PEYOBHHY, IO 3amobiraga BUHUKHEHHIO JEPMATHTIB y IIypiB. 1l Oymo Ha3BaHO
CIIOYATKy AaHTUAEPMATHUTHUM (akTopoM, a 3rogoM — BiTaMiIHOM Bg VY
KPUCTAJIIYHOMY BUIJISIAI MIPUIOKCHH 1100yTo B 1938 pomi, a depe3 pik Oyio
BUBYECHO MOTO XIMIUHY OYJI0BY.

HazBa nipunokcun 00’eqHye rpymny OJM3bKHX 3a CKJIaJ0M 1 BIACTUBOCTAMU
PEYOBHUH — MIPHUIOKCOJ, MPUIOKCATh, MPUTOKCAMIH, K1 € TTOXITHUMHU MIPUIAUHY.
[Tipugokcos po3risgaloTh SIK MPOBITaMiH BiTaMiHy Bg, 60 BiTaMiHHI BIACTUBOCTI
BiH BUSIBJISIE JIUILIE TTICIISI IEPETBOPEHHS B MIPUOKCATb 1 MIPUIOKCAMIH.

VY yucTomy BUTJISII Il peuOBUHU 0€30apBHI KPUCTANIIYHI PEUOBUHHU, T1PKI Ha
cMak, Jo0pe po3uuHHI y BoAl 1 crupTi. Bitamin Bg cTifikuii 10 HarpiBaHHA B
KHCIIOMY 1 JIy)KHOMY cepenoBuiax. LlIBuako pyitHyeTbes Ha cBITAI npu aii YO
IPOMEHIB.

Bitamin Bg B opranizmi Moxke nepeOyBaTH y BUIbHIN 1 3B’A3aHii (opMax.
3B’s13aHy (hopmy BiTaminy Bg Oyno Bigkputo B 1951 poui. Le nipugokcanspocdar
1 mipugokcamindocdar.

-H
HO 7 | CHy—0—PO3H; HO7 | CHz=0—PO3H;
= =
HyC” N HaC” N
nipuookcanvpocham nipuookcamingocgpam

bionoriuny niro B opraHi3mi BUSIBIISIIOTH caMme 3B’s13aH1 hopMu BiTaminy Be.

bionociuna 0is. OcobmmBO 4YyT/iMBI 0 HecTadl BitTamiHy Bg TBapunu 3
OJTHOKAMEPHUM IILTYHKOM. 3aXBOPIOBAHHS PO3BHBAETHCS ITOCTYIOBO, CIIOYATKY
CIIOCTEPIra€eThCsl MiJABUINEHA 30YJJIMBICTh, M S30Ba CIA0KICTh, MJSIBICTh, MOTIM
3’BIIAIOTHCS ce00peenoAiOH1 3MIHM PI3HUX JIJISTHOK IIKIPU HAaBKOJIO OYEH Ta HOCA,
Ha ByXax 1 KiHIiBKax. lle 3axBoproBaHHS JicTallo Ha3By akpojeHii, abo
CUMETPUYHOTO JEPMATUTY.

TpuBana BiACYTHICTH BiTaMiHy Bg B oprasiami MNpPU3BOAWTH 10
JIETeHepaTUBHUX 3MIH B pI3HUX OpraHax, HPUIUHSAETbCA PICT, BUHHUKAIOTh
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MOpPYIICHHS 3 OOKy IIEHTPaJIbHOI HEPBOBOI CHUCTEMH, SIKI TPOSBISIOTHCS B
ENUIENTUYHUX CyJoporax. ¥ TBapWH IpPH HecTayl MIpUIOKCUHY BUHUKAE JIU3VXA
(TBapuHa JIMKE CTOPOHHI MPEAMETH), IIOPYIIYIOTCS 3aXUCHI QYHKIIT OpraHizmy, y
NTHUIl BUTAJIA€ TP’ sl HABKOJIO OYEei, 13b00a, OMyXartoTh HOTH.

Bitamin Bg y Burmsam  QochopHux  edipiB (B OCHOBHOMY
nipugokcanbdpocdary) BXOAUTh A0 CKIaay (GepMEeHTIB: JiekapOoKcuias
aMIHOKHCJIOT Ta aMiHOTpaHcdepas.

[Tipunokcanbdocdar O6epe ydacTb y cCUHTe31 MOPDIpHUHIB, Kl BXOIATH JI0
M10TJI001HYy, TeMOTJIO0IHY, IIUTOXPOMIB, KaTaja3u, MepOKCUIa3u — PEYOBHH, IO
BIJIIFPAIOTh BaYKJIMBY POJIb B OPTaHi3Mi.

[TopymieHHsi cuHTE3y BiTaMiHy Bg HEraTMBHO BIUIMBA€E Ha BMICT OKPEMHUX
O11KOBUX (hpakiiii B CHPOBATIl KPOBI — 3HAYHO 3HMKYIOTbCS (ppakiiii rio0yIiiHiB,
Kl TIOB’s13aH1 3 BUPOOJICHHSIM aAHTUTUI, B PE3yJbTaTl 4YOro MOCIA0IIOI0THCS
3axXUCHI 0ap’epH1 QyHKLII OpraHizmy.

[Tipunokcanbdpocdar crnpuse HOpMaiizalii  BYrJIEBOAHOTO  OOMIHY,
CTUMYJIIOE CHHTE3 KHUpPIB B OpraHi3Mi, MO3UTHUBHO BIUIMBAE Ha AISUTHHICTH
CHJOKPUHHOI CHCTEMHU.

IDicepena i nompeba . Bitamin Bg MICTUTBCA B MPOAYKTaX POCIUHHOTO 1
TBAPUHHOTO TOXO/KEHHA. barato Horo y MNIIEHWYHUX BHUCIBKAaX, APDKIKAX,
MEYIHIll, M’ 532X, COHSIIHUKOBOMY MIpOTi. Jlesika KUIbKICTh WOTO CHUHTE3YETHCS
MIKpO(hIOPOIO TPAaBHOTO KaHATYy.

JloboBa motpeda BitamiHy Bea ns mogunm 2-4 Mr; JiKyBajibHa J103a
10-100 wmr.

Bimamin By, (uiankooanamin, anmuanemiuHuii)

Biakpurts BiTaMmiHy Bj, moB’si3aHe 3 BHUBUEHHSIM XBOPOOM — 3JIOSIKICHOL
aHemii (xBopoOa Axicona). Bitamin By, nocuth ckiaana opraniuHa crnonyka. Lle
€IMHUN METAJIOBMICHUIN BITaMiH, JI0 CKJIQy SIKOTO BXOJIUTh KOOQJIBT.

Monekyna BiTaminy Bj, ckiamaerbcst 3 ABOX YacTUH: XpoMOGOpHOI i
HYKJICOTUIHOI. B 1meHTpi XpoMopopHOT YaCTUHU 3HAXOAUTHCS aTOM KOOANbTY, €
YOTUPHU TMIPOJIbHUX KUIBIS, SIKI CIOJTY4YeHI MK COOOI0 3BHYAHHUM 3B’S3KOM 1
KOOPJAUHAIIIMHUM 3B’ SI3KOM — 3 KOOAJIbTOM.

Hyxkneotnnna qacTrHa CKIAIAETHCS 3 5,6-TUMETUIOCH3IMIIA305Ty, 3aTHUIIKY
pu6o3u ta gocdopHoi kucnoTu. BoHa crongydeHa KOBaJEHTHO 3 XpOMO(OPHOIO
YaCTUHOIO 1 KOOPJMHAIINHO — 3 aTOMOM KOOQJIbTY.

Bitamin B, — romuacti kpucrtaau pyOiHOBO-U4€pPBOHOI'O KOJIbOPY, O0€3 3amaxy
1 cmaky. JloOpe po3uuHHI y BOAl 1 CHOUPTI, HE PO3UMHHI B OeH3011, edipi,
xjopodopmi.

B cyxomy Burmsai BitamiH Bj, cTidikuii g0 Aii 30BHIIIHIX (PakToOpiB,
BUTpHUMY€E aBTOKIaByBaHHs rpu 120°C.

Jlobpe 30epiraeTbCs B TEMHOMY CyXOoMy Micii. Ha cBIT/I1 mBUAKO BTpauae
010JI0T1YHY aKTHUBHICTb.
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MNHa:

HO™CHa

Bimamin B,

bionociuna ois. Bitamin B, Oepe yuacTp B 0araTh0X METa0OIIUYHUX
peaxilisix OpraHi3My — CUHTE31 METaJIbHUX TPYII, BIIHOBICHHI TUCYIb(1] HUX TPYII
B cynbdrimpunbHi, cuHTe3l OUkiB 1 HK, B peakmisx i3omepu3aiii, crpuse
HAKOIMWYEHHIO KUPY, 3a0e3Meuye YyTBOPEHHS B OpraHi3Mi BiTaMiHy A, aKTHBY€
dbepmeHT KapoTuHa3y. MetunkoOanamin Oepe ydacTb y O1OCMHTE31 METIOHIHY,
OIITOBOT KHUCJIOTH 1 METaHY.

Bitamin B;, 3a0e3neuye HOopMalibHEe A03piBaHHs epuTpouuTiB. Hemocraua
BITaMiHY BeJle JI0 MOPYUIEHHS! YTBOPEHHS €PUTPOLIUTIB B KICTKOBOMY MO3KY.

3acTocoBy1OTh BiTaMiH By, npu pizHux popmax aHemiid, XxBopobax TpaBHOTO
KaHally, Me4iHKK (XBopoOa boTKiHA, remaTuTH, ITUPO3H), YPAKEHHSIX HEPBOBOI
CUCTEMU (HEBPHUTH, aTEPOCKIICPO3, TOJIHEBPUTH).

IDbicepena i nompeba. OcHOBHE pKepeno BitTamiHy Bi, — mpomykTu
TBApUHHOTO MOXOKEHHS — MEYiHKa, HUPKHU, M’ A3H, Si1ll, MOJIOKO.
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[Ipun HasBHOCTI KOOanbTy B pallioHI TBapuH BiTaMiH Bj, cuHTEe3yeTbCs
MIKpOOpraHi3MaMu TepeINUIyHKIB >KyHHuX. barato Bitaminy Bi; € y wmymi,
CTOSTYMX Ta CTIYHUX BOJAX.

Bimamin H (6iomun).

Hazsa BiTaminy H nmoxoauts Bijx HiMenbkoro Haupt — mkipa, ocKijIbKH MpU
Horo HemocTadyi BUHHUKAE 3aXBOPIOBAHHSA, SIKE BHUSBISAETHCS B ypaKCHHI IIKIpU
(mepmaTuTax) Ta MOPymIeHH! (PYHKIIA HEPBOBOI CUCTEMHU.

O

HNT/!J\;:.P-H
HCF—CH

HEE:‘ 2 EHE—EHE—EHE-EHEEG:}H
Y

biomun

biotun — 0e30apBHa KpHCTaJllyHA PEYOBHHA, 100pe pO3YMHHA y BOJI,
COUpTI, CTIMKa NOPOTH [li BHCOKMX TEMIIEparyp, KHUCIOT, JIyriB Ta YO
BUIIPOMIHIOBaHHS. bB10JOriYHA aKTHBHICTh WOTO 3HWKYEThCA MPU HArpiBaHHI 1
HasSIBHOCTI KHCHIO.

Bitamin H € noxigaum Tiogeny, 10 SIKOT0 NpUeIHAHUN 3aJIMIIOK CEYOBHHH 1
BaJiepiaHOBOI KMCJIOTH.

bionociuna 0isn. OCHOBHMMH O3HaKaMu HecTaudl OIOTHHY € cebopeitHi
JEPMaTUTH, TIPU SKUX IIKIpa HA0yBa€ TEMHO-3€MJIUCTOTO BIJITIHKY 1 3JIYIIY€ETHCA.
Crnocrepiraetbcss M’si30Ba  cnadicTh, aTpodis COCOYKIB $I3MKA, BHHHUKAIOTH
MOPYIICHHS 3 OOKYy HEPBOBOI CHCTEMH, B’SJIICTh, JEMpecis, aHeMis. Y TBapuH
3HIKYETBCS alleTUT, 3MEHIIIYETHCSI Maca, BUIAJIa€ MIEPCTh, KIHIIBKA HAOPSKAIOTh.
Bitamin H e Ha3zuBaroth aumucebopetinum.

bionoriuna nig Bitaminy H 3ymMoBieHa TuUM, IO BIH BXOJUThH JI0 CKIIaTy
(dbepMmeHTiB KapOOKcHia3, a TakokK GEepMEHTIB, sKi OepyTh y4acTh B IpOLIEcax
NeKapOOKCUITYBaHHS, MEpEeaMiHyBaHHS aMIHOKHUCIIOT, Y CHHTE31 KUPHUX KHUCJIOT,
MYPUHOBHUX 1 TIPUMIAUHOBUX OCHOB.

AntaronicTu BiTaminy H — OIOK aBigMH KypA4oro s Ta Jesiki
CTPYKTYpPHI1 aHaJIOTH.

Bitamin H 3acToCcOBYIOTH [IJ1s1 JTIKyBaHHS JEPMATHUTIB, €K3E€M, JACSKUX BUIIB
aHeMiil.

IDicepena i nompeba. Bitamin H MIiCTUTBCS B MpPOIyKTaX POCIUHHOTO 1
TBApPMHHOTO MOXO0/KeHHSA. OcoOnuBO Oarato MOro B TCUIHIN, HUPKaAX, SHINLX,
Moutorti, M’sici. CepeJl pOCIMHHUX MPOIYKTIB — B 3€pHI SUMEHIO, BIBCA, KyKypY/A3H,
B apaxiCOBOMY Ta COEBOMY LIPOTI.

Jlo6oBa notpebda BiTaminy H nns monunam — 10 MKT.
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Biramin C (ackop0iHoBa KHCJ10TA).

HocnipkeHHs: BiaacTUBocTe BiTaminy C MOB’si3aHE 3 BUBYEHHSM IIMHTH.
[Ipu BUBUEHHI 3’CYyBaJIOCh, 110 BCl TBAPUHHI OPraHI3MH, 3a BUHITKOM MPUMAaTIB
(JTromIMHOMIOAIOHUX MAaBI), MOPCHKMX CBHUHOK, @ TaKOX 3a BHHSITKOM JIIOJIMHHU,
3natHi cuHTe3yBatd BiTamMiH C. Y 1922 pomi M.O.be3coHOB BUAIIMB Maiike
yucTuid mpenapat BitamiHy C 3 COKy KamycTH 1 JOOyB MOro B KPUCTAIIYHOMY
BUrsi. Moro 1ie Ha3UBAaIOTh AHTULMHIOTHHUIH (260 aHTHCKOPOYTHHIY).

Bitamin C € nmoxiguum L-rynmonoBoi kucinotu. B mpuponi ackopbiHOBa
KHCIIOTa icHye jmie B L-dopwmi.

H H

8]

HO—CH

CH,OH
L-ackopbiHoea Kucnoma

3a 30BHINIHIM BUTJIAJIOM acKOopOiHOBa KHCJIOTa — Olja KpucTajdiyHa
pedoBrHa 0Oe€3 3amaxy, KMcla Ha CMak, J0Ope pO3uMHHA Yy BOJI 1 HEPO3YMHHA B
OpraHiyHuX po3uuHHUKaX. 1 r BiTaminy C pO3UMHSIETHCS B 5 MJI BOAM, 25 M
cnupty. Bitamia C mae cuiibHI BiJIHOBHI BIAcTUBOCTI. [lpu HarpiBaHH1 HMIBUIKO
po3kianaeThesi. JloOyBaroTh acKOpOIHOBY KHCIIOTY B OCHOBHOMY CHHTE30M 3
IJIIOKO3U Ta 1i MOXIAHOTO — CHUPTY copOiTy. BaxkinBe 3HAUYE€HHS Ma€e TaKOXK
MIKpOO10JIOTTYHHUI CUHTE3 13 3aCTOCOBYBaHHSM OLITOBOKUCTUX OaKTEpil.

bionociuna ois. Bitamin C Biairpae B opraHi3mi HaJA3BHMYalHO BaKIIUBY
poJib. OCKUJIBKY B OpraHi3Mi JIIOJIMHUA BiH HE CUHTE3YEThCA, TO HEOOX1AHE MOCTiHHE
HOT0 HAaJXOMKEHHS 3 TPOAYKTaAMH Xap4uyBaHHSI.

ABiTamino3u BiTamiHy C BHHMKalOTh HaillyacTille B 3UMOBUN a0O paHHIM
BECHSHUM Tmepioa, Koiau BMICT BitamiHy C B XapuyoBUX MPOAYKTaX 3HAYHO
3HWXKY€TbCs. TpuBajia BIACYTHICTh MPOTATOM 3-5 MICSIIB MPU3BOJIUTE MO
BUHUKHEHHS ITUHTH (200 CKOpOyTY).

HaiixapakTepHilllol0 O3HAKOI LIMHTU € Ypa)XXeHHS KPOBOHOCHUX CYJIWH,
0COOJIMBO KaIUISAPiB, SIKE CYMPOBOKYETHCS JAMKICTIO iX CTIHOK 1 IiJIBUIICHHSM
MPOHUKJIMBOCTI. 3MIHM B Kammuigpax MPU3BOIATH JO BUHUKHEHHS IMiIITKIPHUAX
TOYKOBUX KPOBOBWIHBIB. CIIOCTEPIra€ThCsl YPOKCHHS SCEH — T1HTIBIT, IO BEAC 10
iX PO3pUXJICHHS, OTOJIEHHA 1 PO3XUTKBAHHS 3y0iB, KPOBOTOYMBOCTI siceH. llpum
3aXBOPIOBAHHI HA LMHTY CIOCTEpITa€ThCS TMOPYIIEHHS ISUIBHOCTI CEepLEBO—
CYIMHHOT CHUCTEMH — CIOCTEPIraloThCs MPUCKOPEHEe cepueOuTTs, 60l B 001acTi
cepls, 3HWKEHHS apTeplaibHOrO THCKY. 3MIHM 3 OOKYy TpaBHOTO KaHaly
XapaKTepU3yIOThCSl KaTapajJbHUM CTAHOM CJIM30BOi OOOJIOHKM HUTYHKa 1 KHUIIOK,
3MIHIOETHCS CEKpEeTOpHA (PYHKIIIS IITyHKA.

Bitamin C mo3WTHBHO BIUIMBA€E Ha CHHTE3 OlKa KOJIAr€Hy, TOMY HOTO

3aCTOCOBYIOTH NP JIKyBaHHI MEepPEIOMIB Ta JJIsl 3arOI0OBaHHS paH B XIpYprii.
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BaxnuBa ponp Hamexuts Bitaminy C y ByrieBogHoMy oOMiHi. Bin
MO3UTHUBHO BIUIMBA€ HAa YTBOPEHHS T'€MOIJIOOIHY, CIpHUS€ BUPOOJICHHIO AHTHUTLI
(yrBopeHHs Oinky iHTepdepoHy), MIABUILYE OMIPHICTE OPTaHi3My [0
3aXBOPIOBAHb.

Ilompeba i oOoxcepena. HaiiGinbme BiTaMiHy C MICTUThCS B IIUIIIUHI,
YOpHIA CMOPOJMHI, TMOJYHHUIAX, TPEUbKUX TropiXax, YEpBOHHOMY Meplli, XBOI
SUTMHU Ta COCHM (B3UMKY ), KaITyCT1, TICYIHIII.

3actocoByeTbest BitamiH C IpH JIIKyBaHHI IIMHTU, aHEMIH, JJI1 YCYHEHHS
THTOKCHKAIII1 OpraHi3My.

Jlo6oBa motpeba Bitaminy C mus moguaun — 50-70 mr. Lunk pyitHye
BiTamiH C, TOMY HE CJIiJl TOTYBaTH 1KYy B IIMHKOBOMY MOCY/II.

KpiMm BiTaMmiHIB, BUE€HI BHIUIAIOTH TPYIIy TaK 3BAaHUX BITaMIHOMOIIOHUX
peyoBuH. LI conyku ab0 CHHTE3YIOTHCS OPraHi3MOM B HEIOCTATHIM KiJIbKOCTI,
abo X Il HUX XapaKTEpHUMH € HE JIMIIE PEryJiaTopHi, a W MIacTh4yHl abo
eHepreTuyH1 QyHKIIII.

Bimaminonooioni cnoayku — rpyrna opraHiYHUX PEUYOBUH Pi3HOI XIMIYHOI
MPUPOH, HECTAYa AKUX y MPOJIYKTaX XapuyBaHHS Ta HEIOCTATHE HAJXOJ[KCHHS B
OpraHi3M He BHUKJIMKA€ PI3KO BUPAKEHHUX 3MiH B OOMIHHHMX IMPOIECaX OpraHizMy.
3a O1010TTYHUMH (YHKIISIMH 111 PEYOBUHH OLIbIIE MOIOHI HE 10 BITaMiHIB, a JI0
IHIIIUX HE3aMIHHUX PEYOBHH — aMIHOKHCJIOT, JESKHMX JIITIB, BHINMX >XHUPHHUX
KUCIIOT. YacThHAa 3 HHUX MOXKE€ CHMHTE3yBAaTHCh B OpraHi3mi, B PE3yJbTaTi 4OTO
3aJI0BOJIBHSIIOTHCS] HOTO TTOTPEOU.

Yoixinon (kogepment Q).
B nepexnani yOixiHOH o3Hayae "Ckpi3b NpucyTHIN". BusBieHuii y BcixX
KUBHUX OpraHizaMax — MIKpoopraHiamax, Trpu0ax, TBapuHaxX, y POCJIHUH.

3HAXOIUThCS Yy CKJIaAl MITOXOHJAPIA KIITUH. YOIXIHOH Ha3UBAEThCS III€
kopepmerTom Q, xoua J0cCi He 3HAAEHO QEepMEHTy, ISl SIKOTO YOiXiHOH OyB Ou
koepmentom. Hazpa kodepmenty Q 3akpimmiach ICTOPUYHO, TOMY IO IS
BCTAHOBJICHHSI CTPYKTYPH BCl BIIKPUTI XIHOHU HazuBasid Kopepmentamu Q.
VYOixiHOH sBIs€ COO0OI0 PYXOMHUN >KHUPOPO3UYMHHMIA CyOcTpaT, AKuH
PYXarounuch MK CYCITHIMH (pepMEHTaMH , IO KOPCTKO BMOHTOBAHI y MeMOpaHy,
npuitmae abo mepenae iM BiIHOBHI KOMITOHEHTH — MMPOTOHU Ta €JIEKTPOHHU.

D OH
HgC=0 CHg CHa +2H  HaC=0 CHy CH4
=/ - _1
Ha G0 (CHp=CH=C—CHz),H  -2H  HiC-O (CHz =CH=C —CHg)gH
G OH
Voixinon l'iopoxinon
(oxucHena gopma) (ioHoenena popma)
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VY6ixiHOH MOke OpaTH ydacTh Yy IMEPEHOCI OJHOTO EJIEKTPOHY alo IBOX,
YTBOPIOIOYH , BIJIMIOBIJIHO, CEMI XIHOH a00 T1IPOXiHOH.

O3Hak HecTaul YOIXIHOHY B JIIOJIUHM HE BUSBJICHO, ajie B JICIKUX BUITQJIKaX
yOIX1HOH 3HAXOJIUTh MPAKTUYHE 3aCTOCYBAHHS B MEJIUIIMHI — IPH JesIKuX popmax
aHeMiM y JiTeH, sSKi BaXXKO IMJIAI0ThCS JIIKYBAaHHIO, BUKOPUCTAHHS YOIXIHOHY
CIIpHsi€ BiJHOBICHHIO TO3UTHBHMX pE3yIbTaTiB. MOro 3acTOCOBYIOTH IIpH
JIKyBaHHI CEpPIIEBOI HEAOCTATHOCTI 1 M’ SI30BUX TUCTPODiit.

B opranismi JoquHA  3IMCHIOETHCS TIOBHUM CHHTE3 YOYXiHOHY 3
MEBaJIOHOBOI KMCIIOTH Ta MPOAYKTIB OOMiHY (heHITaaHIHy.

Xouain (Big rperpkoro chole — »oB4) — BHIIJICHHM 3 JKOBYI Ta 3 JKOBTKA
Kypsi4oro sifis. 3a XiMiYHOIO OyZ0OBOIO XOJIH — 1€ TPUMETHII-aMIHOETaHOI:

) _CH3
HO—CH,—CH,;-N_—CH,4
CH,
Bxomute 1o ckiany  docdomimiaiB (JieeTuHIB, kedaliHiB,

cepuHdocdoimiaiB), Kl € TOJOBHUMH KOMIIOHEHTaMu 010J0TiYHMX MeMOpaH. B
Oprati3mi XOJIIH CHHTE3Y€EThCs ¥ CKJajil XoJiH gocdaTtuny i3 cepundocharuny. B
HOPMI XOJIIH CHHTE3YEThCS B JOCTaTHIM KUIBKOCTI, TOMYy HE € CIpaBXHIM
BITAMIHOM, aji¢ TMpHU HecTadyl OUIKYy Yy TKiI pO3BUBAETHCS BTOPHMHHA XOJIHOBA
HeZI0CTaTHICTh. OCKITBKM XOJMIH € BaXJIMBUM JIMOTPOMHUM (AKTOPOM — HMOTO
HecTaya TMPOSIBIIETBCS KUPOBOK  1H(DUIBTpAIl€l0 TIEYIHKHA, TeMOpPariyHOI0
JIETreHepalli€l0 HUPOK, MOPYIICHHSM IIPOLIECIB 3rOPTaHHS KPOBI.

[Ipuitmae ydacTb y CHUHTE31 BaXKJIMBOTO MeJlaTopa Mepenadyi HEPBOBUX
IMITyJIbCIB — alleTWIXOJIIHY. € JOHAaTOPOM METaIbHUX TPyl NpU OI0CHHTE31
aJipeHaJiHy, KpEaTHUHY, METIOHIHY.

IIpu #ioro oOMiHI YTBOPIOIOThCS Oe€TaiH, MycKapuH, HeillpuH. berain —
HalOUIbII I[IHHUK i1 opraHi3my. JloHaTop MeTanbHUX Tpyln B peakUisax
TpaHcMeTuItoBaHHs. HelipuH — TOKCMYHA pe4OBUHA, MICTUTHCS B OTPYTI 3MIH.

Mictutbest XOJiH B puOHOMY OOpOIIHI, HAciHHI 0000BHUX, KOPMOBHUX
JIpDLKIDKaxX, 3epHi BiBca, suimx. JloboBa morpedba xominy st moauHun — 250-
600 mr. YactrHa moTpe0 3a70BOJILHSIETHCS 3a PAXyHOK CHHTE3Y MiKpPOQIIOPOIO
KHIIKIBHUKA.

Ino3ur — mecTnaTOMHUM CHUApPT. BUKOPUCTOBYETBCA I CHUHTE3Y
docdorminepunis. [Ipu #oro HecTadi y TBapUH CHOCTEPITAETHCS 3aTPUMKA POCTY,
BUIIAJIIHHS IIEPCTI, XUPOBE TMEPEPOIKCHHS TEYIHKU, SIKE€ MIBUJIKO MHHAE TPU
JI0J1aBaHH1 OTO B pallioH TBApUH. Y JIFOJIMHU 1HO3UT-TIMOBITAMIHO3 HE BUSBJICHUH.
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(¥}

HHO

H OH

HO H

Biosioriyna posib 1HO3UTY MOB’s13aHa 3 HOT0 y4acTio y 0Oy 10B1 010JI0TTYHHUX
MeMOpaH y ckjiajl iHo3uTdochaTuiiB — caMe 3 UM TOB’si3aHa MOTro JIMOT porHa
T

JlkepenoM 1HO3UTY € TE4YiHKa, MO30K, Ceple, a TaKoX sHIls, XIio,
KyKypy/13a, 3eJIeHHI roponiok, rpuodu. JloboBa notpeda aroauHu B 1HO3uUTI 1-1,5T.

Bitamin B;; (oporoBa kucioTa, 6-kapookcuypanui). byB BujiieHuid 3
MoJi031Ba. CTUMYIIIOE PICT T4 PO3BUTOK OPraHi3MiB.

O

4

NH

a :'I
}\1 5 COOH
O M

H

3HayHa i1 KUJIBKICTh MICTUTBCS B IPDKIXKAX Ta neviHii. Capusie yTBOPEHHIO
KUPY 3 TIIOKO3U, CHHTE3Y JTAKTO3H.

Bitamin B;s (manramoBa kuciaora). Bunuiena B 1950 poini 3 eKCcTpakTiB
NEYIHKA Ta HACIHHS PI3HUX POCIMH. 3anodirae >kUpoBid 1HQIIbTpaLli MEYiHKH,
Mae€ JOCUTh BUPAXKEHUH JIMOTPOIHHM XapaKkTep.

OHH OHOH H

T 0 0 JLHs
HOOC=C—C—C=C=CH, ~0~CO=CHy =N

H OHH H CHs

Jl>xepenom BiTaMiny Bis € medinka, Api>kJXi, HACIHHS POCIIUH.

Bitamin Bjs mnpuiiMae ywactb B TMpolecax TKAaHWHHOTO JAUXaHHS, €
JUKEpEJIOM 1 TEPeHOCHUKOM METajJbHUX TpyIH, MOJINIIye Mepedir MpoleciB
oiocunTesy O1nkiB, HK, riikoreny.

ITABK (mapaamino6en3o0iiHa kucjaoTa). € noxigHoto 6eH30;ry. MicTUTHCS
B JIPDKIDKAX, TICUIHIN, HUPKAX, CEPIli, SUIISIX, MOJIOII, MIIIEHUITl, MOPKBI, IITTHHATI.
Bxonute 10 ckinagy ¢domieBoi kucnoru, 6epe ydacts B 6iocunresi JHK ta PHK,
BIUIMBA€E HA NMIEPETBOPEHHs TUPO3UHY Ha MenaHiH. [IABK.
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TEMA 5. BITAMIHU

BukopucTtoByeThCS IS JIIKYBaHHS aTEPOCKIEPO3y, JUISI  BiTHOBJICHHS
MITMEHTAIli BOJIOCCS, JJIsI CTUMYJISIT ISUTBHOCTI IIIUTOBUIAHOT 3aJ103MU.

Bitamin By (kapuiTun.) 3Haiinienuil y M’s130BOMY €KCTPAKTI SIK pEYOBHHA,
0 BHUABISE BiTaMmiHHI BiacTuBOCTi. Ha kapuitTuH Oarati m’si3oBa TkaHuHa (20-
50 Mr%), ApDKIKI, TKAHWHUA TMEe4YiHKU. bepe ywacTe y JimigHOMYy OOMIHI,
BUKOHYIOUM (GYHKIII MEPEHOCHUKA 3aJUIIKIB KUPHUX KHUCIOT 4Yepe3 MeMOpaHu
MITOXOHIpi. bepyun ydacTb y TpaHCHOPTYBAHHI >KUPHUX KHCIOT 4Yepe3
MeMOpaHM MITOXOHJIpIA y TiajJomia3My, KapHITUH CHOPUSIE CHUHTE3Y >KUPHUX
kucnotT. [lpemapaTé KapHITHHY BHKOPUCTOBYIOTBbCA TpPH JIKyBaHHI XBOpPOO
IIEY1HKHU TOILIIO.

Biramin U (S—mernamerionincyiabdoniii xsopua). Binkpuro sk
J0AaTKOBUM (DakTOp XapuyBaHHS, IO 3amo0irae BHUPa3KOBiM XBOPOOI IUIyHKA 1
JBaHAAIATHIIAIO0 KUIKK. HalOinbie iWoro Mictuthes B maronax crapixki (0,1 %),
JIMCTI KanycTH 1 TomaTtax. Ha Hporo Gararti pina, nu0yJisi, MOPKBa.

€ IoHATOPOM METaJBHUX TPYM I O10CHHTE3Y XOJIHY 1 KpeaTUuHy, METUITY€E
rictamiH, NEpPEeTBOPIOIOYM WOro Ha HEAKTHUBHUN METWITICTaMiH. 3aTpUMye
BIJIKJIAJICHHSI XOJIECTEPUHY Ha CTIHKaX KPOBOHOCHHUX CYJAMH 1 CIPUsIE BUIAAICHHIO
HOT0 HAJUTMIIKY 3 OpraHi3My, MO3WTHUBHO BIUIMBAE HA PEreHEpaIliio EMiTelNio
CJIM30BO1 OOOJIOHKU IUTYHKA 1 IBAHAIIATUIIANIOT KUIITIKU, YPAKEHUX BUPA3KOIO.

_CHj
HOOC =CH=CH, = CH,=S_ cr
NH 5 CHs

Bimamin U (memunmemionincynvghoniro)

[Ipemapatu BiTaMiHy 1 KOpMH, OaraTi Ha HBOIO, 3aCTOCOBYIOTH IS
JIKYBaHHSI BUPa3KOBOi XBOPOOU, TaCTPUTIB TOILIO.

TEMA 6. PEPMEHTHU (EH3UMH)

Depmenmu  (en3umu) — ue peuosuUHU OLIKOBOI npupoou, AKi
YMEOPIIOMbCA 6 HCUGUX KIIMUHAX I HPUCKOPIOIOmMb 0i0OXIMIYHI npouecu 6
op2anizmi (€ 0iono2iuHuUMU Kamaaizamopamu,).

depMeHTH  BiOMI JIONWHI ~ 37JaBHA, OCKUIBKM BOHHM  IITHPOKO
BUKOPUCTOBYBAINCH Y TPAKTUUHIA ISILHOCTI JIIOAWHH (IIPU BUITIKAHHI XJ1i0a,
MPUTOTYBaHHI BUHA, CUPY TOIIIO).

3apoKeHHs BUCHHS MPo GepMEHTH (€H3UMOJIOTIS) BITHOCUTHCS 10 MEPIIOi
MoJIOBUHU 19 cTOMITTS.
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Pociiicekuit Buenuit I'.Kipxrod y 1814 poui BigkpuB y cojoai aminasy, Mif
BIUTMBOM SIKOi KpOXMaJlb MEPETBOPIOETHCS Ha MalIbTO3y. TepMiH "depmeHTH (Bia
JatuHChKoro fermentum — 3akBacka) BBiB B Hayky BucHuil 5. Ban-I'enbmonT. V
1836 poui T.llIBaHH BUSIBUB y HUTYHKOBOMY COKY (hepMeHT nencuH. Y 1862 por
O.4. JlaHuneBcbKMM BUAUIMB 13 COKY MIAIUIYHKOBOI 3aJl03W aminaszy, Jimnasy,
TPUIICUH.

VY npyriii nonoBuHi XIX cromiTTs BUHUKIA cynepeuka Mk JI.ITacrepom i
FO.JIi6ixom BigHOcHO mipupoau gepmenTiB. JI.Ilactep po3auiuB yci epMeHTH Ha
"opranizoBani" (sIKI [iI0Tb Ha CYOCTpaTH TMpH HASIBHOCTI JKUBHX KIITHH,
Hampukiaag (EepMEeHTH APULKIKIB, [KI 3YMOBIIOIOTH CIUPTOBE OpOAIHHSA) 1
"HeopraHizoBaHi" (SIKi BUSBJISIIOTh CBOIO JII0 IM03a KJIITHHAMHM, IO iX YTBOPHJIH,
HaIpUKJIAJ MENCHH y MOpoKHUHI nutyHka). FO.JI161x, Oynydun XiMIKOM, BBaXas,
0 (epMEHTH MOXXYTh MPOSIBJISATH CBOIO KaTATITUYHY MII0 SIK 3 KJIITHHAMH, TaK 1
no3a Humu. B 1871 poui pociiicekuii mikap M.M.Manacceina Broepiie nokasana,
10 JIPLKKI 1 TICHs pyHHYBaHHS KIITHHHOI CTPYKTYypH (pO3TepTi 1 moApiOHEH 3
MICKOM), KOJM BOHM (aKTHUYHO T030aBJICHI KUTTEBUX (PYHKIIHA, MOXKYTh
30pokyBaTu 1ykop. A B 1897 pori pobotu E.byxHepa ocTaTOuHO BUPIIIKAIN
cynepedky Ha kopuctb F0.Jli6ixa.

VY 1897 poui P.bepTpan BCcTaHOBUB HasiBHICTH y (EPMEHTIB KODEPMEHTY
(koeH3uMy) — HEOUIKOBOi CKkJamoBoi. Y 1ieil uwac P.Dimep cTBoproe mepii
ySIBJICHHS TIPO MeXaHi3M Jii pepMeHTiB 1 cyOcTpaTiB (iymMKa mpo Te, 1o (GepMeHT
NIIXOIUTh 0 cyOcTpaTy sK "Kirod 70 3amka'). Y 1913 poui Bueni JI.Muxaernic 1
M.MeHTeH CTBOPIOIOTH OCHOBU Cy4acHO1 KIHETHUKHU (PePMEHTATUBHOTO KaTali3y.

[lepmmii kpuctamunuii pepmeHt (ypeaza) OyB onepxkanuii B 1926 poui
I'.Camuepom. B 1930 poui @.HopTpon BUAUIMB y BUIJISA1 KPUCTAIIIB MENCHH, a B
1931 pori pazom i3 K.KyHiTiiom ofiepxkaB 13 MaHKPEaTUYHOTO COKY KPHUCTATIUHUI
Tpuncud. Y 1958 poui A.KopuOepr BuauuB (GepMEHT moiiMepasy, MiJ BILIMBOM
aKkoi cunresyersesa JTHK.

BuenHnst mpo ¢pepMeHTH HA3UBAETHCS €H3UMOJIOTIS (EN ZyMe — B APDKIDKAX).
[{ro Ha3By maB Himenpkuil XiMik B.K’1one.

Cepen BITUM3HSHMX BYCHHMX MOXKHA BHAUIMTH iMeHa OlekcaHapa
Bononumuposuya  [lammamina (BCTaHOBHB BaYKJTHB1 3aKOHOMIPHOCTI
BHYTPIIIHBOKJIITUHHOI JIOKami3amii 1 BIKOBHX 3MiH aKTHBHOCTI (DEpMEHTHHX
CUCTEM, SIKI PO3IICIUTIOTh O1nkn); Makcuma ®DenoroBuya ['yioro (po3poOuB
METOJM BUJIJICHHS, OYMIICHHS 1 KpUCTai3alii MIKpOOHUX OUIKIB, SIK1 JISITJIA B
OCHOBY TPOMHCIIOBOTO OJICp>KaHHS (PEpMEHTIB Karajia3u, TJIIKOOKCHJIa3M);
Bononumupa Omnexcangpouua beminepa (BuBYaB (epMEHTH  KIITHHHOTO
JIUXAHHSA).

JlocnipkeHHs: pepMEHTIB CBIIYATh PO TE, 110 BOHU € PeUO8UHAMU OLIKOBOT
npupoou.

s gepMeHTIB, K 1 a7 OUIKIB, XapaKTepHA 8UCOKA MOJEKYIAPHA Macd —
BIJT IE€CATKIB TUCSIY IO MUIBHOHIB.
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TEMA 6. PEPMEHTHU (EH3UMH)

Gepmenmu 0006pe pO3UUHAIOMBCA Y 600I, PO3UUHAX CcOJell, T1)2i8,
KUCI0m.

Depmenmu — ampomepHi CROIYKU, MAOMb BUCOKY XIMIYH)Y AKMUBHICDb.
BonHi po3unHu (DepMEHTIB BHUABISAIOTH TUIIOBI O3HAKH JIOMUIBHMX KOJIOiTHUX
cucteM. DepMEHTH OUYHIIAOTHCS Bl IOMIIIOK J11aJTi30M.

Bounu moorcymov oenamypysamucs, koazynosamuco, marome IET. TlpsmMum
JI0Ka30M O17IKOBOI IpUpoId GEepMEHTIB € Ja00paTOPHUN CHHTE3 TaKUX (PEPMEHTIB,
aK puboHykieaza (moOymoBaHa 13 124 3ajMIIKIB aMIHOKHMCIIOT) 1 JI30IIUM
(cxmamaetbest 13 118 3ammmkiB aminokucior). [Ipudomy obOuaBa cCHUHTE30BaHi
dbepMeHTH 3a CBOIMH BJIACTMBOCTSIMU 1 KaTaJITUYHOIO AaKTHUBHICTIO HeE
BIJIPI3HSUIACA B1Jl HATUBHUX (DEPMEHTIB.

Tonosna enacmusicme epmenmie — UCOKA KAMANMUYHA 30AMHICHb.
Hanpuknaa, 1 wacTuHa aminazu pos3Kiajae 10 MalbTO3M | MIIH YaCTHUHOK
Kpoxmanro. MoJsekyia karanasu 3a 1 ¢ posmerunroe 550 THC. MOJIEKYN HEPEKUCY
BOJIHIO.

B 1930 porti Bci pepmenTu Oyiiu MOALICHI Ha:

— KOHCMUMYYIUHI — 3A82c0U NPUCYMHI 8 OP2AHIZMI,

— adanmueni (iHOYKOBAHI) — BUHUKAIOMb 8 Pe3ybmami NPUCMOCy8aHHs
Op2aHizMy 00 NeBHUX YMOB ICHY8AHHL.

Bci depmentn — Outku. 3a XIMIYHOIO TPUPOAOI0 (HEPMEHTH MOIUISIIOTH Ha
JIB1 TPyMU: IPOTETHH (MTPOCTI PEpMEHTH) 1 CKIIaTH1 (hepMEeHTH (TIPOTEIaN).

Ilpocmi  epmenmu  cknaoaromocsi MilbKU 3  AMIHOKUCIOM, BOHU
MPEACTaBIICHI OAHUM a00 KIJIbKOMa MOJINENTUIHUMHU JAHIIOTaMu 1 MPHU T11poJii3l
PO3IIEIITIOITLCS 10 aMiHOKUCIOT. BoHM HanmekaTh A0 TakuX KJaciB OLIKIB SIK
anpOyMiHU (ecTepasa MediHKM), rao0yiiHu (ypea3a i TPUIICUH) Ta J0 1HIIUX KJIaciB
npocTux OUIKIB. bibmiicTe npocTux (HEpMEHTIB KaTali3yloTh MPOLECH TiIpOJIi3y,
HaIpUKJIaJ], TPUIICUH, puOOHYKIIEea3a.

binbmiicte ¢GepMeHTIB HanexaTh A0 rpynu ckiaaaHux (epmentiB. Taki
dbepmenTH, KpiM O171KOBOT YacTHHH (amodepMeHTy) MICTATh TpyIy HeO1JIKOBOT
npupoau — kodakrop. Y 1982 pori J1./likcorn Ta M.Ye66 Bci kodakTopu moainuim
Ha TPU BUJIH:

— KOghepmeHmu — HEMIITHO 3B’sI3aHi 3 aOEPMEHTOM 1 CIIOTYYarOThCS 3 HUM
i) Yac KaTaJIITHYHOTO aKTy, ToOOTO iX crmonydeHHs 3 depmeHToM obopotHe. Lle
HU3BKOMOJICKYJISIpHI opraHiydi crnoiyku HeOinkoBoi mpupoau (HAJ, HAJD,
JIMO€Ba KUCIOTA, KOEH3UM A, IITyTaTioH, YOIXIHOHM, HyKJIeo3uadocharn);

— npocmemuyHi epynu — MIIHO 1 MOCTIHHO CHOJYy4YeHl 3 anodepMeHTOM
(pnaBinnykaeoTuau, Tiamindocharn);

— akmugamopu — Ko(haKTopH, SKi IepeBOAITh (PEPMEHT y aKTUBHUH CTaH, a
cami He OepyTb ydacTb B KaTaliTUYHOMY akTl (KapOokcumenTuaasa,
kap6oaHrigpasa). Ix yacTo Ha3MBaOTL MeTanoepMEHTaAMH.

Tpeba BiamiTUTH, IO MOALT KO(AKTOPIB HA TPU TPYNHU JOCUTH YMOBHHIA,
OCKLUJIBKH YacTO AYX€E BaXXKO MPOBECTU MEXKY MK KOPEPMEHTOM 1 TPOCTETUUHOIO
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rpynoo ¢epmenty. OauH 1 TOM camuil KO(MaKTOp MOXXe OYTH CKJIaJ0BOIO
JaCTHHOIO 0aratbox (hepMEHTIB.
B 3aranpHOMY OymOBY CKJIaTHOTO PEpPMEHTY MOKHA MTPEICTABUTH TaK:

Ilpocmuii 6inok + HebOLIKo8a uacmuHa = ckaaoHuil hepmenm
(anogpepmenm) (kopepmenm, npocmemuuna epyna) xonoghepmenm
Gepon acoM

Ha xatamiTuyHy axkTHBHICTH (PepMEHTIB BIUIMBaE LIMUK psag (HakTopiB
Po3risineMo royioBHi 3 HUX.

a) KOHIIEHTpAIlisl PEUOBHHH, SIKY PO3UICIUIIOE (pepMeHT. Peuosuna, Ha Ky
die gpepmenm, Hazusaromv cyocmpamom. Hanpukiaa: kpoxmalb — cyOCTpar ajis
amiJ1a31; CEYOBUHA — CyOCTpaT JUisl ypeasHu.

XapakTepHa 0cOOIMBICTh (DEPMEHTIB — IX BHCOKa KaTaJiTUYHA aKTUBHICTD.
BoHna 3HayHO BuIa, HIXXK y HEopraHIYHMX KaTtaiizaropiB. Hampukiazn, depmeHT
KaTajasa po3UIeIuoe nepekuc BoaHio B 100 MitH pa3iB mBHALIE, HIXK HOHU 3ai1i3a.

AKTHUBHICTb (PEPMEHTIB XapaKTEPU3YETHCS MIBUIKICTIO XIMIYHUX PEAKIIii,
K1 BOHU KaTali3yoTh. SIKIIO 3a MEBHUM Yac GepMEHT KaTajizye 3HAUHY KUIbKICTh
XIMIYHUX TE€PETBOPEHb, TO BBAXKAIOTh, 1[0 BIH MAa€ BHCOKY KaTaJiTUYHY
AKTUBHICTb.

3a 00ny cmandapmuy oounuyio (E) akmuenocmi nputinimo my KilbKichb
Gepmenmy, ska kamanisye nepemeopenus 1 mikpomons danozo cyocmpamy 3a 1
X8 npu 3a0anux ymosax (memnepamypi, pH cepeodosuwya).

E — pepmenr; S — cyOerpar.

0) BrMB Temneparypu. Bei depMenTn — TepmoabisibHI peUOBUHU. 3MiHA
TEMIIepaTypy 3yMOBJIIO€ 3MIHY iX aKTUBHOCTI.

Tak, migBumenas temneparypu Ha 10°C mpuCKOpIOE€ MBUAKICTH XIMIYHHX
peakmiii B 1,5-3 pasu (npaBuno A. Jle-lllarenbe). Ane depmenTu € Oiakamu i
MIJBUINCHHS 1X KaTaJITHYHOI aKTHMBHOCTI BiJOYBA€ThCA JO TOTO Yacy, MOKH HE
MOYHEThCs JeHarypalliss Oinka. [leHatypaiiis ¢epMeHTY BHUKIUKAE PyHHYBaHHS
HOT0 HaTUBHOI CTPYKTYPH, 1110, B CBOIO Yepry, 3yMOBIIIOE BTpaTy (pepMEeHTaTUBHOI
aktuBHOCTI. [Ipn temnepatypi 90-100°C dbepmeHTH Maiike MOBHICTIO BTPavyarOTh
CBOIO KaTaJIITUYHY AKTUBHICTb.

CrilikicTe (PepMEHTIB 10 HarpiBaHHS 4YacTO 3JICKUTh BiJl TOrO, B SKUX
yMOBaxX BOHO IPOBOJMTHCS: SIKa KHUCJIOTHICTh CEpPEOBHUINA, SIKI COJII 1 B SAKIA
KUTBKOCTI MICTSTBCS B PO3YMHI, sIKa CTYIIHb OYUCTKH (pepmeHTy 1 T.4. barato
TAKOX 3aJIEKUTh 1 B XIMIYHOI MpUpOAU camoro ¢epmeHTy. € psia (pepMeHTIB
(pubonykiieasa, MiOKiHa3a, TPUICHH), SKi  BIJ3HAYAIOTHCS  BHCOKOIO
TepMocTiiiKicTIo. DepMeHT aJieHIIaTKiHa3a MOXE KOPOTKOYACHO TIEPEHOCHUTH
temnepatypy 100°C.

Temnepamypa, npu AKitl QepmeHm MaA€ MAKCUMATbHY aKMUBHICMY,
HA3UBAEMbCA  ONMUMATBLHOIO  MeMnepamypoilo  gepmenmy (memnepamypHuil
onmumym — tpt.
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TEMA 6. PEPMEHTHU (EH3UMH)

Jlns O6inbiocti (epMEHTIB, BUAUICHUX 3 OpraHi3My JIOAWHHU 1 TBapuH,
onTUMajbHAa TeMIlepaTypa KOJUBaeThcs B Mexkax Bifg 37 mo 42°C. Bunsitkom €
dbepMeHT nanaiH, TeMIepaTypHUid ONTUMYM SIKOTO 3HaXoauThes B Mexax 80°C, i
KaTaja3a, TeMIIEpaTypHUN ONITUMYM JIii sIKOT 3HaX0AuThcs B Mexkax Bijg 0 go 10°C.

[Ipu 3HWKEHHI TeMIlepaTypyd TMOPIBHSHO 3 ONTHUMAIbHOIO AaKTHUBHICTh
dbepMeHTIB 3MEHIIY€EThCS, a MpH 3MeHIIeHHI Temneparypu Huxde 0°C BoHa
MOBHICTIO BTPAYa€THCs, MIPOTE, HA BIAMIHY BiJl BUCOKOT TEMIIEpaTypH, 3a LIUX YMOB
iX CTpyKTypa He pyillHyeTbcs. TomMy mpu 3pocTaHHI TemmepaTypu (epMeHTH
MOBHICTIO B1IHOBJIIOIOTH CBOIO aKTUBHICTh. Lle BUKOPUCTOBY€ETHCS MPHU ITYYHOMY
OCIMEHIHH1 TBapUH JJIs1 30€peKEHHS CIIEPMH.

B) BIUIMB peaKilii cepeloBUIla. AKTHUBHICTh (DEPMEHTIB JIOCUThH YYTIUBA 10
KHCJIOTHOCTI CepelloBUIIA. buIblIicTh (EPMEHTIB JIOJAWHU 1 TBAPUH BUSBISE
ONTUMAJIbHY aKTUBHICTh B JOCHTh BY3bKHX MEXaX KOHIICHTpAIlii BOJHEBUX HOHIB
(pH).

Jlis KO’)KHOTO (PepMEHTY XapaKkTepHe cBo€ pH, mpu KOMy aKTUBHICTb HOTO
MakcuManbHa. Tak, ontumyM pH nns mencuny € 1,5-2,5, karencuny — 4,5-5,0,
amiyiasu ciuHu — 6,8-7,0, katanasu — 6,8-7,0, ypeasu — 7,0-7,2, Tpuncuny —
7,5-8,5. 3HmwxkeHHs abo miaBuieHHs pH BIIHOCHO ONTHMAJIIBHOTO 3YMOBITIOE
3HIKEHHSI aKTUBHOCTI ()epPMEHTIB.

BrmB  koHIleHTpamii BOJHEBUMX HOHIB Ha aKTHUBHICTH (EPMEHTIB
OB’ sI3aHMI 3 1X JII€10 Ha aKTUBHI IEHTpHU hepMeHTy. 3anexHo Bia pH cepenosuia
aKTUBHUI LIEHTp (hepMEHTy MOKe OyTH B pI3HIN Mipi HOHI30BaHUH, 1110 BIJTUBAE HA
bopmyBaHHS HEPMEHT—CYOCTPATHOTO KOMILIEKCY.

butbmiicte  epMeHTIB  Opra”i3aMy TBapuHU BHUABISIE MaKCUMAaJbHY
KaTaJIITUYHY aKTUBHICTH ripu pH=7.

I) BIUIMB AaKTUBATOpPIB 1 Mapani3zaTopiB. AKTHUBHICTH (DEPMEHTIB YacCTO
3MIHIOETHCA M AIEI0 PI3HUX XIMIYHHUX CIIOJIYK, SIK1 € B cepeloBULIl. Pe4oBuHM, K1
M1BUIIYIOTh AKTUBHICTH ()EPMEHTIB, HA3MBAIOTHCS AKTUBATOpPaMH, a Ti, IO
3HIDKYIOTh 1X aKTHUBHICTh — 1HTIOITOpamu (mapaiizaropamu). Yacto omHi 1 Ti XK
caMl pPEUOBMHU JII OJHUX (EPMEHTIB € aKTUBATOpPAMH, ISl JPYyTUX —
napaiizatopamu. Hampukian, coiisHa KHCIOTa € aKTUBATOPOM JUIsl TIETICUHY 1
napaii3aTopoM JIJIs aMiJia3ul CIMHHU.

Pospisnsaioms cneyughiuni i necneyughiuni akmueamopu i napanizamopu.

Cneyugpiuni akmueamopu — PEUYOBHHH, SKI BUPOOJISIOTHCS B OpraHi3Mi
TBAPUH 1 NMJBUIIYIOTh aKTUBHICTH (DEPMEHTIB.

J1o0 HUX HaJIEeKaTh:

1. Enxreponentuaasa (eHTepokiHaza). BupoOiseTbcsi  CIM30BOIO
00O0JIOHKOIO TOHKOI'O KHIIIEYHUKA 1 3a0e3nedye MpoLecu akTUBAllli TPUIICUHOTEHY
(IepeTBOPIOE HOTO B TPHUIICHH).

ITonepennuku ¢pepMeHTIB HA3MBAKOTHCS NMPOPepPMEeHTH a00 3MMOTeHH.

Enteponentunaza Oyna Binkputa A.H. lllemoBansHukoBuM y mabopatopii
I.I1.ITaBnOBA.
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B 3B’sa3ky i3 cnemudikoro 1ii BiH AicTaB Ha3By ' (epMeHT (epMeHTIB".
Oco0nMuBO BaXKJIMBE 3HAUEHHS E€HTEPONETH/Ia3u — y4acTh B YTBOPEHHI aKTHUBHOT
GbopMHU TPUIICHHY, SIKHH € aKTUBATOPOM OLIBIIOCTI MTPOTEOITUHUHUX (PEPMEHTIB.

2. CoasiHa kucjgora. BupoOnserbcs  O00KIATOYHUMHU  KIITUHAMHU
byHmanbHOT YacTUHU (HA) NUTYHKY. BOHa akTHUBYE NENCHHOTEH 1 MEPETBOPIOE
HOr0 C MEICHH.

3. ’KoBuHi kuca0TH. BUPOOIAIOTECS renaTouuTaMu MEeUiHKH, MICTATBCS B
KOBUYl. AKTUBYIOTh (DEPMEHT JIinasy, SKUH PO3MICTUIIOE KUPU JI0 TIIIEPUHY Ta
BUIIUX JKUPHUX KUCIIOT.

4. TpombOomiaacTun (TpoMOOKiHa3a). bBuIKOBO-NIMIIHUNA  KOMIUIEKC,
BKJIMBUN KOMITOHEHT 3CiIaHHSI KPOB1. AKTUBY€E OUTOK MPOTPOMOIH 1 IEPETBOPIOE
H0ro B TPOMOIH.

Hecneyughiuni axmueamopu — peUOBUHM, SKI HE CHHTE3YIOThCS
OpraHi3MOM, IOCTYIAIOTh 330BHI 3 KOPMOM, ITIJIBUILYIOTh aKTUBHICTh (DEPMEHTIB.

Jlo HUX HaleXaTh Pi3Hi HEOpraHiuHi KaTiOHM MeTaliB, pifme — anionu: Na*,
K*, Ca**, Mg®", CI" ra inmii.

BrmuiuB kaTioHIB MeTajiB Ha aKTHBHICTH (DEPMEHTIB 3YMOBJICHHM THUM, IO
BOHU MOXYTh BHUCTYINATH SIK CKJIQJIOBI aKTHUBHOTO IIEHTPY (EpPMEHTY, CIPHUSATH
YTBOPEHHIO (DepMEHT—CYyOCTpaTHUX KOMIUIEKCIB 1 T.J. OTXKe, UMM psii KaTiOHIB
METaJiB € HEOOXIJHOI CKIIAJIOBOI0 YAaCTUHOIO (ePMEHTIB IJisi X HOPMaJIbHOTO

(GYHKIIOHYBaHHSI.

Cneyugpiuni incioimopu — BUPOOJSAIOTBCA B OpraHi3Mi TBapuH 1
MPUTHIYYIOTh aKTUBHICTH (DEPMEHTIB.

Jlo HuUX Hanexarb aHTU(EPMEHTH: AHTUNENCUH, AHTUTPUIICHH,

AHTUXIMOTPUIICUH 1 T.A. BOHM HaraayrTh MOJEKYyIy (EpMEHTYy 3a CBOEIO
KOH(irypaiii€ro, ajie MatOTh NPOTUIIEKHY A1IO.

Hecneuughiuni in2ioimopu — nocTynaroTh 330BHI, IPUTHIYYIOTh aKTUBHICTh
bepMeHTIB.

Jlo HUX HajeXXaTh: HEOPraHIUHI KUCJIOTH, JIYTH, aJIKOTOJi, allbJIeTiIn, COJl
BOKKMX METaiB, JCSIKI amMiHu, (DepMEHTHI OTPYyTH, Cynbdiau Tomio. [HridiTopu
B3a€EMOJIIIOTh 3 AKTUBHUMH IIEHTpaMu (EPMEHTIB, 1HAKTUBYIOTHh (hYHKIIIOHAIBHI
rpynu  OinkiB. Bucoki KoHIEHTparii 1HTIOITOpIB PYHHYIOTH YETBEPTHHHY,
TPETUHHY 1 BTOPUHHY CTPYKTYPH MOJEKyly (EpMEHTY, BUKIHUKAIOYH WOTO
JIeHATYpaIlifo.

Po3pizHsitore 0060poTHE 1 HeoOopoTHe iHTIOyBaHHs. [lpu oOGopoTHOMY
1HT10yBaHHI 1HTIOITOP YTBOPIOE 3 (PEPMEHTOM CIAOKHI KOMILIEKC, SIKUWA 3JaTHUI
po3najgaTucs, B pe3ysibTari 4oro (epMEHT BUBUIBHIETHCS 1 HaOyBae 3HOBY
KaTaTITUYHOI aKTUBHOCTI. Takuii 1HTIOITOp MOXXHA BUAUIMTH 13 CEepeOBHUINA 3a
JIOTIOMOTO10 JliaiTi3y abo 1HIIIUM CIIOCOOOM.

HeoGopoTHe iHriOyBaHHS XapaKTEPU3YETHCS THM, IO I1HTIOITOP MIITHO
3B’SI3y€ThCST 3 (EPMEHTOM, a KOMIUIEKC, SIKWA YTBOPUBCSA 3a IIUX YMOB, HE
PO3KIIaJAETHCS.
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OTtxe, B1IOyBa€eThCS MOCTYNOBE 3B SI3yBaHHS (PEPMEHTY 1 BUIYYEHHS HOTO
(s1x 010JI0TIYHOTO KaTaji3zaTopa) 13 CepeIOBHIIIA.

Po3pi3HsOTH JBa TUINM AaKTUBYBaHHA Ta 1HTIOyBaHHS (EPMEHTIB:
ajocTepuyHe abo MPOCTOPOBE, 1 CyOCTpaTHE a00 KOHKYPEHTHE.

[Ipu amoctepuyHOMY aKTUBYBaHHI CyOCTpaT MPUETHYETHCS O MOJIEKYIIU
dbepMeHTy, 3MiHIOIOYM ii KOHQIryparmio Tak, [0 KaTaITHYHUNA IEHTP
30JMKYETBCA 3 CyOCTpaToM 1 aKTHUBHICTh (DEPMEHTY J0CSAra€ MaKCHUMaJIbHOTO
3HAYEHHS.

[Ipu anocrepuyHoMy 1HTIOyBaHHI aKTUBHMM UEHTP JA€POpPMYEThCS 1
cyOCTpaT HE MOXE MPUETHATUCS A0 (EPMEHTY .

[Ipy KOHKYpEHTHOMY rajbMyBaHHI IHTIOITOp Ma€ CTPYKTypy, MOAIOHY 10
cyoctpaty. ToMy Mi>k HUMU BHHUKA€ KOHKYPEHIIS 32 B3a€EMOJIIIO 3 (PEPMEHTOM.
OCKUIBKHM 1HTIOITOp € CTPYKTYpPHHM aHAJIOIOM, TO BiH 3B’SI3y€ThCSl 3 aKTUBHUM
HEHTPOM (EepMEHTYy 1 KUIbKICTh YTBOPIOBAHOTO  (PEpPMEHT-CYyOCTPATHOIrO
KOMIIJIEKCY 3MEHIIYEThCS, TOOTO B3HIKYETHCA 1 (epMEHTATUBHA AKTHUBHICTb.
Opnak JaHe rajabMyBaHHS € OOOpDOTHHMM, TaK K MpH BUJAJICHHI I1HTIOITOPY
3JIaTHICTh (PEPMEHTY B3a€EMO/IIATHU 13 CYOCTPATOM BiIHOBIIOETHCS.

Ha siominy 6i0 neopeaniunux xamanizamopis, 051 pepmenmis xapakmepHa
sucoka cneyugiynicmes. BoHa 3yMOBIIeHa KOMIUTIMEHTAPHICTIO MIXK MOJIEKYJIaMU
depmenTy 1 cybcTpaTy Ta CTPYKTYpPOIO AaKTHBHOTO IEHTPY (EepMEHTy, SKHi
3a0e3nedye BUCOKY CIIOPITHEHICTh (DEPMEHTY JI0 BIMOBITHOTO CYyOCTpaTy.

Cneuyughiunicmo pepmenmie — cmpozo cnpamoeana 0isn hepmenmy Ha
OKpemuil cyocmpam aovo zpyny cyocmpamie neeHoi Ximiunoi 6yoosu.

Po3pi3HsA10Th Takl BUAM cienupiyHOCTI PepMEHTIB:

® abcontomua,

® GIOHOCHA,
® cmepeoximiuna (cmepeoizomepudna).

1. AGcosoTHA cienMiYHICTH — KOJIM (pepPMEHT KaTali3y€ Juile OAHY
peaxuiro i i€ Juiie Ha OIMH TOYHO BU3HAYEHUI cyOCcTpar.

[Tpuknagom Takoi crieuu@iuHOCTI € 1ist GEepMEHTY ypeasu, SIKHi KaTali3ye
TIPOITUYHE PO3MICTUICHHS CEYOBUHHU:

NH,

/
C=0 +H,O — 2 NHj3;+ CO..
\

NH,

2. BigHocHy cnenudivyHicTh MalOTh (epMeHTH, SIKi AIIOTH HA TPyILy
noAiOHuX cyOcTpariB, B AKUX € MOAIOHI XiMiuHI 3B’ A3KH.

[Tpuknagom Takoi crnenudigyHOCTI € pepMEeHTH ecTepas3u, SKI KaTali3ylTh
TIAPOTITAYHE PO3MICTUICHHS 3B’SI3KYy  CKJIQJAHOE(PIPpHOTO THUMY MIX PI3HUMH
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COUPTAMH 1 PI3HUMHU BUIUMHU XUPHUMH KHACIOTaMH. TaKoX CIOIU BiTHOCATHCS
(dbepMeHTH TpaBHOTO KaHATy — MENCUH, TPUIICUH, XIMOTPHUIICHH, SIK1 PO3IIEILIIOIOTh
MIETITHU/IHI 3B 3KH Y O17KaX 1 MenTUAaX pi3HOTO CKIIaay 1 0y/10BH.

3. Crepeoximiuny (cTepeoizoMepuyHy) cnenudiyHicTb MaOTh EPMEHTH,
K1 KaTaji3yloTh IEPETBOPEHHS CyOCTpaTy 3 MEBHOIO MPOCTOPOBOIO OY10BOIO.

Bona BusBis€eTbcsl TOAL, KOJAM (PEPMEHTHU JAiIOTh HAa ONTHUYHO AaKTHBHI
CIIOJTYKH, a00 CIOJIYKH, JJI SKUX XapaKTepHa IHcC- 1 TpaHcizomepis. lle Ttaxi
dbepMeHTH, SKI KaTali3yloTh OKHCHEHHS TiIbKM L-amiHOKHCIOT abo Tuibku D-
AMIHOKHCJIOT. IX Tak 1 HAa3WBalOTh: OKCHIA3d L-aMiHOKHMCIOT i okcmmasu D-
aMIHOKHCIIOT.

depMEeHTH BUSBIISIIOTH CHEU(IYHICTh HE TUIbKK 0 D- 1 L-, a 1 10 muc- 1
TpaHCi30MepIB. Hanpuknan, (dymaparrigparasza nie TUIBKH Ha
TpaHcizomepdhyMapoBy KUCJIOTY 1 30BCIM HE JI€ HA IIUCI30MEPMAJICIHOBY KUCIIOTY,
JUTSL SIKO1 XapaKTepHE 30BCIM 1HIIIE POCTOPOBE PO3MIILIEHHS 3aMICHHUKIB.

3BopoTHicTh il (epMeHTIiB ToNATae B TOMY, IO (EPMEHTHU 3/aTHI
BIUIMBATU HA CHHTE3 cyOcTpary Ta Moro posmnan. Ile BcTaHoBuUB
O.4. JanuneBcekuii. Bin mTy4yHO CHHTE3yBaB OUIKM 3 aMIHOKHCIIOT, 1 MPU IbOMY
BCTAHOBHUB, 110 OJUH 1 TOW k€ ()epMEHT IMPHU OJHUX YMOBAX BIUIMBAE HA CHHTE3
cyOcTpaTy, a IpH IHIIKUX — po3MIeIuioe oro. Hampukiasn, ¢gepMeHT MITyHKOBOTO
coky mericut nipu pH=0,5-2 posmierioe 61JIKK 10 MOTinenTuAiB, a npu pH=5-6 3
[IUX CaMUX aMIHOKHCJIOT MiJ BIUIMBOM TENCHHY MOXYTh CHHTE3YBATHCS OUIKH.
OO6OopoTHICTH Al PEPMEHTIB Ma€ BXKIIMBE 3HAYEHHS, TaK K JO3BOJIIE €KOHOMHO
BUTpAYaTH IUIACTUYHUN 1 eHepreTuyHui Marepian. Tak, oaHi 1 T1 )k QepMeHTH B
aHaepoOHill (a3l PO3UIEIUIIOITh, BYIJIEBOAUW 10 MoJyiouHOi kuciotd 1 [IBK,
0JIM3bKO 2/3 1UX KUCJIOT YTBOPIOIOTH TUIFOKO3Y 1 TVIIKOTEH TiJ] BILUTMBOM THX K€
(bepMeHTIB.

Sk Bxke BIAMIYANOCH paHilie, OUIBIIICTh (PEPMEHTIB BIAHOCIATHCSA /0
CKIagHUX (pepMEeHTIB, TOOTO BOHH KpiM OLIKOBOI YacTUHU (anmodepMEHTY) MICTSTh
1 HeOTKOBY YacTHHY — KodepmeHtH. KodepmeHTH MaroTh 37aTHICTH 00OPOTHO
criogyyaTucst 3 amnoepMeHTOM. B Xoal KaTamiTUYHOro axkTy KO(QEepMEeHTH He
3a3HAIOTh TIMOOKUX XIMIYHHMX 3MIH 1 MOXKYTh 0araTopa3oBO Yy CKJIaJi OJHOTO Yd
KUTbKOX (DepMEHTIB OpaTH y4acTh y (PEpMEHTATUBHUX PEAKITISX.

B poiti kopepMeHTIB MOKYTh BUCTYATH:

1. okpemi BiTaMiHHU.

2. pocdopHi edipu BiTaMiHiB.

3. pCUOBHUHHU HYKJICOTHIHOT IPHPOIH.

4. IUTOXPOMHU — METAJIOBMICHI CIIOJYKH.

5. okpemi nenTuAu (HarpuKIaj, rayTaTioH).

1. o ckiamy kopepMeHTIB MOKYTh BXOJUTH TaKl BITaMIHU:

a) gimamin H (biomun) — 6xooumo 00 ckiady gpepmenmis, AKi Kamaiizyroms
peakyii  KapOoKcunyeanus i nepeHeceHHs KapOOKCUNbHUX 2pyn (Koghepmenm
Kapookcunas).
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[Ipuennyerscss OioTMH 10 amodepMeHTy 3a JOIMOMOTOI0 MENTHIHOTO
3B’SI3KY, SIKUM YTBOPIOEThCS MIK KapOOKCHJIBHOI TpymHow OIOTHHY 1
aMIHOKHCJIOTOO JTI3UHOM (ii €-aMiHOTPYTIOI0).

0) yobixinonu (koghepmenm Q) — epyna HCUPOPOZUUHHUX PEUOBUH, SKI
micmamocs 8 YCiX KIimuHax opeanizmy. Bonu bepymb yuacms y npoyecax
MKAHUHHO20 OUXAHHS, NepeHOCsamb €JIEKTPOHU BiJ (aBiHOBUX (EpMEHTIB Ha
IUTOXPOMHY CUCTEMY.

8) ninoesa Kucioma — Koghepmenm 6a2amvox oKcuoopedyKkmas, saKi bepymso
yuacms y npoyecax OKUCHO20 OeKapOoxcumysamHs kemoxuciom. Lle gpepmenmu
OKUCHO-8IOHOBHO20 Xapaxkmepy.

JlinoeBa KuUCIOTAa JIETKO OKHCHIOETHCS 1 BIJHOBIIOETHCS, YTBOPIOIOYH
nucyib(iaHl 3B A3KK a00 CynbPriApuiIbHI TPYIH.

VY KkiiTMHaX Opra”i3My 4YacTHHA JIIOEBOI KHUCJIOTHM 3B’si3aHa 3 OLIKOM
MENTUIHUM 3B’SI3KOM 4epe3 O1YHUHN JaHIIOT 3aJIUIIKY aMIHOKUCIIOTH JII3UHY.

2. Kodepmentn — ¢dochopnai edipu BiTaminiB. TicHO 3B’si3aHi 3
ano(pepMEHTOM.

a) miaminnipogoccham — ¢ocghopuuii egip eimaminy Bi. Bxooums 0o
CKaoy ghepmenmis 0ekapOoKcuiIa3 KemoKuciom.

CH3 CH3
| 0eKapOOKCUNYBANHS /
C=0 — C=0

| \
COOH H

6) pubodghnasingpocgham — ¢hocghopnuii egip simaminy B,. Bxooumwv 0o
CKILA0Y HCOBMUX OUXAIbHUX hepmenmis (prasiHosux hepmenmis).

8) nipuodokcanvgpocgham, nipudoxcamingpoccham — Gocpopui epipu
simaminy Bg. Bxoosams 00 cknaody gepmenmis Oexapboxcunas amiHOKUCIOM i
amiHompancgepas (nepeHocams aminHi epynu).

3. KopepmenTr — peuoBUHN HYKJICOTHTHOT TPUPOJIH.

a) HAJ[ — nikomunamioaoeninounyxieomuo. € CK1a008010 UYACMUHONO
nonao 40 oezciopozcenas. Bxooumwv 3anuuiok amioy HIKOMUHOBOI KUCIOMU
(6imaminy PP).

Bnepme HikoTuHamigHl KodepmeHTtd Oymu  Biakputi B 1904  pom
[1.Kapnenom y npixmkoBOMy ekcTpakTi. bymoBy ix Oyno BcraHoBieHo B 1936
poui O.BapOyprom. MicTiThCsl B yCiX >KMBUX OpraHi3Max, /i€ BUKOHYIOTb POJib
MPOMIXKHHMX aKIIENTOPIB MPOTOHIB 1 €JEKTPOHIB BiJl CyOCTPATIB, 1110 OKUCHIOIOTHCS,
Ha PI3HI aKIENTOpU B CUCTEMI JUXAJIBHOrO JaHIora. 3abe3nevyroTh MOeTanHe
OKHMCHEHHS YUCJIEHHUX METa0o0ITIB 00MIHY O1JIKIB, ByTJIEBOIIB, JIMIIIB.

Karamituuno axtuBHoro rpymoto HAJ[ € amig HIKOTMHOBOI KHCJIOTH.
Cuposunoro s nodyBannst HAJI € apixxmxi.
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6) HAJ[® — uikomunamioadeninounyxieomuogocpam. Bxooumv 00
OKUCHO-8I0HOBHUX hepmenmis. Billirpae BayKJIUBY pOJib JIOHOPA IIPOTOHIB BOJHIO Y
mporiecax CHHTe3y OaraTbox OlomoiiMepiB  KIITHHH. MexaHi3M B3aeMoOil
HIKOTMHAMIJIHUX KO(EpPMEHTIB IIiJi 4Yac OI0JOTIYHOTO OKHCHEHHS IIOJIsTae B
3MaTHOCTI iX JI0 OOOpPOTHOTO OKHCHEHHS—BIJHOBICHHSA. OkucHeHa (opMma
HIKOTMHAMIJIHUX KO(EpPMEHTIB I03HAYAEThCS BIMOBIIHO HAJ" i HA®", a
BigHoBieHa — HAJ[-H 1 HAJI®-H.

8) Koensum A (xogpepmenm A). JInsg #oro mMO3HAUYEHHS BUKOPUCTOBYETHCS
ckopoueHa popmyna KoA-SH. Ilig yac pepmeHTaTHBHOTO Katamdizy KopepMeHT A
MOX€E JIETKO BIJIOKPEMJIIOBATUChH BiJ OUIKOBOI MOJIEKYJH, TOOTO MOXE disITH
caMoOCTiitHO, 0e3 OLIKOBOiI 4YacTMHHU. ByB BIJKpUTHUN aMEpPUKAHCHKUM BYEHHUM
Jlinma"owM.

bynosa Koenzumy A:

— a30THCTa OCHOBA aJCHIH;

— ByTJIeBO pu0o03a;

— 3a7TUIIOK (POCPOPHOT KUCIIOTH;

— BOJIOPO3YMHHMI BiTaMiH B3 (MaHTOTEHOBA KUCIIOTA);

— CIPKOBMICHa CIOJIyKa — TIO0€TaHOJAMiH, SIKa MICTUTh CyJIbQTiAPUIBLHY
(TionoBy) rpyny. Poibp akTUBHOTO IEHTPY BUKOHYE T10J0Ba IpyIia.

Koensum A y euensoi rxogaxmopa b6epe ywacme y Oinbus Hide 60
GdepmeHmamusHux peaxkyisx. aKmuey8aHHI SUWUX [ HUNCYUX IHCUPHUX KUCTIOM,
cunmesi ayemuaxoniny, JNiniois, nop@ipury, 3abe3neyye OKUCHEHHS NPOOYKMIi8
po3weniients 8y2ne800is, 0OMIHY AMIHOKUCIOM.

AunermwiboBane noxigHe KoA-SH (auerun KoA) Bimirpae BaXiauBy pojb Y
Ipolecax OKUCHOTO KaTaOodi3My pI3HUX CHOJYK 1 € Ba)KJIMBOIO 3B’ S3YHOYOIO
JIAHKOIO M1 OOMIHOM OUIKIB, BYTJI€BOAIB 1 imiAiB Ta mukioMm Kpedca. KoA iHomi
HA3WBAIOTh KOPEPMEHTOM aIluIyBaHHS a00 alleTUITyBaHHS.

4. KopepMeHTH — ITUTOXPOMH.

[{utoxpomMu — CKJIaJHI 3aJ1130BMICHI OUIKH, SIKI y BHUTJISAI TMPOCTETUYHOL
Ipynu MICTITh 3ailizonopdipuHOBI KomruiekcH. JIokami3oBaHI Ha BHYTPIIIHIX
MeMOpaHaX MITOXOHJAPIN, XJIOPOIUIACTIB, €HAOIUIA3MAaTHUYHOTO PETHKYIYyMY,
OepyTh ydacTh y pI3HUX OKHCHO—BIJHOBHUX Tiporiecax. Pomb 1uTOXpomiB B
OKHMCHO—BITHOBHUX mporniecax kmtuau gocuiauB K. Ketinin B 1925 pori.

3amizonopdipuHOBI  KOMIUIEKCH € TMPOCTETUYHOIO TPYIOI KaTalasd,
nepokcuia3u, nuToxpomis.Bimomo 01u3bko 40 1iuToXpoMiB. 3aiexkHoO Bij Oya0BU
MPOCTETUYHOI IPYIHU iX NOAUIIIOTh Ha yoTupu rpynu — A, B, C, JI. Koxna rpymna
IIUTOXPOMIB CKJIQJAa€ThCI 3 OKPEMHX TIPEJICTaBHHUKIB. BOHW IMO3HAYaIOTHCS
MaJIMMHM JIATUHCHKUMU OyKBaMH 1 IU(PpOBUMU 1HIEKCAMHU: A, a1, A, B, By, By 1 T.A.Y
KaTaJjia3| i MePOKCUIA3H MMPOCTECTHYHOIO TPYIIOI0 € TEM.

Lumoxpomu — cknadosa yacmuna ouxanbHo20 anytoea. BoHU 311HCHIOIOTH
NIEPEHECEHHS eJIEKTPOHIB BiJl )KOBTHX JUXAJIbHUX (DEPMEHTIB Ha LIUTOXPOMH B, Cy,
C, a1ag— 8x00amb 00 CKI1A0Y OKUCHO—BIOHOBHUX (hepMeHMIB.
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5. KodbepmeHnTu — okpemi menTuIu.

Ilpuxknaoom € enymamion. lle Tpunentua, MoOyAOBaHWUN 13 3aJIMIIKIB
IIyTaMiHOBO1 KMCJIOTH, IIUCTEIHY 1 TinuHy. ['1yTation Moxe OyTH y 1BoX (popmax
— OKHUCHEHIH 1 BIJHOBJICHIIA.

bepe yuacms 6 oxucno-gionosnux npoyecax opzarizmy. BinHoBiaeHa ¢popma
IIIyTaTioHy € KodepMeHTOM Jedakux (epMeHTIB, IO KaTaldi3yloTh peakii
130Mepu3aliii.

BaxknuBa posib HaJIGKUTh TAYTAaTIOHY Y 3B’SI3yBaHHI BUIBHUX paJUKaliB,
3HEIIKO/KEHH1 0araTh0X TOKCHYHHMX CTOJYK, BITHOBJICHHI TIEPOKCHIY BOJHIO Ta
IHIIMX MEPOKCUIIB, TPAHCIIOPTI aMiHOKHUCIIOT Kpi3b 010JI0T14HI MEMOpaHHU.

BuBueHHs mMexaHi3Mmy il (EPMEHTIB € OJHIEI0 3 HAMOUIbII Ba)XIHUBHUX 1
CKJIQAHUX MPOOJIEM €H3UMOJIOTIi. 3a OCTaHHIM Yac JOCSATHYTO MEBHUX YCHIXIB B ii
pO3B’si3aHHI. 3ampONOHOBAHO LMK Psii TEOpIiid, K1 MOSCHIOITh MEXaHI3M il
BIJIMOBITHUX (PEPMEHTIB. 32 OCHOBY B3fATO TOM (HaKkT, MO (PEepMEHTH 3HAYHO
3HIDKYIOTh C€HEPTil0 aKTHBAIlli THMX YW I1HIIMX peakiliii, ToOTO eHepriio, sKa
HEOOXIJTHA Ui AaKTUBAIlli MOJIEKYJ pearyluuxX pedyoBUH, 00 BigOysacs
BIJIMOBIIHA peakilisa. Hampukiaa, 1is po3miernyieHHs] EpOKCHIY BOJHIO Ha BOIY 1
KHCeHb 0Oe3 KaTaiizaTopa HeoOXimHa eHepris akrtuBaiis 75,2x/[x/monb. Ilpu
BUKOPHUCTAHHI KaTaji3aTopa KOJOiIHO1 IJIATUHU €HEpris aKTUBallli 3MEHIIYETHCS
o 50,2 x/lx/mMonb, a B MPUCYTHOCTI epMeHTy KaTanasu — 10 8,3 kJ[/Mob.
OTxe, KaTalli3aTOPU 3HAYHO 3HIDKYIOTH €HEPri0 aKTUBAIlli, MPUIOMY (PEpPMEHTH
Kpalie, H>K HEOpPraHiuHi KaTaldi3aTopH, IO CBIAYUTH MPO iX BUCOKY KaTaTITHUHY
TIO.

BinbmricTe 1OCTIAHUKIB BBAXKAIOTH, 1110 MEXaHI3M /i1 (PepMEHTIB y Mmpoliecax
KaTajmidy THX YW I1HIIAX peakliii TNOoB’sI3aHU 3 YTBOPEHHSIM (PepMeHT—
CyOCTpaTHUX KOMIIJIEKCIB.

3B’s13yBaHHs (PEPMEHTY 13 CyOCTpaTOM 3HIHMCHIOETHCS B OCHOBHOMY 4epes
AKTUBHHUM LIEHTP.

Axmuenuii yeump ¢hepmenmy — 00Ha abO KilbKa HYHKYIOHATLHUX 2pYN,
yepe3 AKi epmenm 3’€OHyemvcs i3 cyocmpamom. Y TPOCTHX (PEPMEHTIB B
YTBOPEHHI aKTUBHOTO LIEHTPY OepyTh ydacThb OLTKOBI (PYHKLIOHAIbHI TPyNH, Y
CKJIaJIHUX — TaKOX BiMOB1AHI KoakTopu (puc.6.1).

[Ipu 3B’a3yBaHHI (hpepMeHTY 1 CyOCTpaTy Mae Miclle BUCOKa BIAMOBIIHICTH
MDK cybctpatom 1 ¢depMeHTOM TI0 THmy '3aMmok-kimod . [0 rimoresy
3aMpoONOHYBaB HiMelbKkUi BueHuid P.Dimep, skuil mopiBHIOBaB (EepMEHT 1
cyOcTpar sk K04 13 3aMKkoM. Bin nependauas, 1o pepMeHT migXoauTh 10 CBOTO
cyOcTpary sIK KJTI04 JI0 3aMKa.

P.®imep BBaxkaB, 1m0 (PEpPMEHT Ma€ MKOPCTKY CTPYKTYPY 1 SIKIIO 'KITHOY'
TPOXH BUI03MIHEHO, TO BiH YK€ HE Miiiiie 10 CBOro ''3aMka’.

[Iponiec karamituuHoi Jii (QEpMEHTIB HAWIOBHIIIE TOSCHIOE TEOpis
Muxaenica-MenTeH (Teopis pepMEHTATUBHOTO KaTamti3y).
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3rigHo Hei mpouec Bia0yBaeTbCA B YOTHPH €TANU:

| eranm — Mix cyOcTpaToM 1 pepMEHTOM BHHHMKAE 3B’SI30K — YTBOPIOETHCS
bepMeHT—CyOCTpaTHUM KOMILICKC.

Il eranm — cyGcTpar mij BIuiuBoM (hepPMEHTY aKTUBYETHCS 1 CTA€ JOCTYITHUM
JUUISL BIATIOBIAHUX PEAKITIA KaTamizy.

11 eTran — 311ficHIOETBCA KaTali3 GepMEHT—CYOCTPaTHOTO KOMILIEKCY ().

IV eTran — BUBLIILHIOIOTHCS MOJIEKYIa (PEPMEHTY 1 TPOAYKTH PeaKiiii.

CxeMaTuyHO MpoIeC MOKHA 300pa3UTH TaK:

I I 11 v
E+S< ES & ES* & E + P

—

E+8 — ES E— EP — E+PF

Puc. 6.1. ETanu ¢epMeHTATUBHOTO KATAJII3y.

Teopis pepMeHTaTUBHOTO KaTaNi3y MiATBEPKEHA EKCTIEPUMEHTAIBHO.

[lin yac ¢QepMeHTaTUBHOIO KaTadidy BHSBISIIOTECS OUIKOBa MpHpoOAa
(dbepMeHTIB, iX TepMOJa0LIbHICTh, BIIMB pH cepenoBuia, cnienupiyHicTh Aii 1 T.1.
depMeHTATHBHA PEaKIisl B1IOYBAETHCS 3T1HO 13 3aKOHOM JIFOYMX Mac.

Ha cporonuimniii nens Bigomo nonan 2000 ¢pepmenTis. [1o Mipi BIIKpUTTS 1
JOCHTIPKEHHST HOBUX (EPMEHTIB BUHMKJIA TOTpeda y IX CcHUCTeMaTulll 1
KJacudikarii.

e wnanpukinui 19 cromitts JK.[{10K10 3ampornoHyBaB HOMEHKIATYPY
(dhepMeHTIB BIAMOBIIHO J0 HA3BU CyOCTpaTy, Ha KU BOHH JIIFOTh, 3 I0JJaBaHHIM
cypikcy -aza. Tak, ¢depMeHT, M0 KaTajgizye TIAPONITHYHE PO3MIEIUICHHS
KPOXMaJTio, Ha3MBA€ETHCS amisia3oro (amilym — kpoxmaib), TiapoJii3 KUpiB — Jinasa
(lipos — »xwup), rigpoii3 ceyoBUHU — ypeaza (Urea — cedoBuHa). Y 50—X pokax
JBAJIIATOTO CTOJITTSA y 3B’SI3KYy 13 IIBUJIKUM PO3BUTKOM €H3WMOJIOTIT BHHHUKIIA
noTpeba HAyKOBO OOTPYHTOBAHOI HOMEHKIATypd 1  CHCTEMaTH30BaHO1
kjacugikaii pepMeHTiB, 3a JOMOMOTOIO SIKOT MOKHa 0yJio 6 Oyab—sikuii pepMeHT
TOYHO 171eHTU(IKYBaTH.

Tomy y 1955 pomi I'enepanbna acamOaess MixkHapoaHOT 010XIMIYHOT CHUIKH
Ha TpeTboMy MixHapogHOMy 010XIMIYHOMY KOHIpeci B bprocceni mocranoBuia
CTBOPUTH MIXKHAPOJHY KOMICitO 10 (pepMEeHTax, /10 CKJIaay SKO1 BBIMIIUIM BHIATHI
PaIsIHCHKI 1 3apyOixkHI 610XIMIKH—(EPMEHTOIOTH.
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Bin xomummporo CPCP nmo ckmamy Kowmicii BBIMIIIHM — akajgeMiKH
O.0.bpaynmreiin 1 B.O.Enrensrapar. Pesynbratd poboTH KOMicii IO 10
HOMEHKJIaTypu 1 kjacudikarmii ¢gepmeHTiB OyJ0 pO3TISIHYTO 1 CXBaJieHO Ha V
MixHapogHomMy 010XIMIYHOMY KOHTpeci, sKkuii BifOyBcs y 1961 porii B MockBi.

3a HOBOIO CUCTEMATUYHOIO HOMEHKJIATYPOIO Ha3BU (DEPMEHTIB CKJIAAAI0ThCS
3 n1BoX yacTuH. [lepiia Ha3Ba Bka3ye Ha Ha3By cyOCTpary, Ha KU Ai€ (epMeHT, a
Jpyra — Ha MPUPOY XIMIYHOI peakiiii, IKy BiH KaTali3ye, 3 10JaBaHHsIM cy(dikca —
aza.

[Tepmia yactuHa Ha3BU (PEPMEHTY 3 JAPYTrOI0 MOTO HA3BOIO 3’€IHYIOTHCS
yepe3 nedic. Hampuknaza, hpepMeHT, sikuii Katamizye rigpoii3 anetui-KoA, micras
Ha3By arneTui-KoA-rigposaza, IunenTuay MUWUICHIUHY — TaiuuH-L-neduun-
rigponasa i T.n.

VY psal BUNAIKIB CHUCTEMAaTHMYHAa HOMEHKIATypa 3HAYHO CKJIAJHIIIA, HIK
cTapa TpuBlaJbHa HOMEHKJIaTypa. Tomy KpiM HOBOI CUCTEMATUYHOT
HOMEHKJIATypU BUKOPUCTOBYIOTh TaKOX TpHUBIaJibHI (poOoul) Ha3BU (PEPMEHTIB.
Hampuknan, depMeHT, SKUH pO3IIEIUIIOE CEUYOBHMHY, 34 CHUCTEMaTUYHOIO
HOMEHKJIaTypOI0O Ma€ Ha3By KapOamii-amifo-Tifposia3a, a 3a TPUBIAJBHOIO —
ypeasoro.

3apa3 B 010JIOTIUHIM JIITEpaTypl BHUKOPUCTOBYIOTHCA OOHUIBI Ha3BU
dbepMeHTIB — cucTemMaTH4Ha (HayKoBa) 1 TpuBiaibHa (poOoya).

B ocuosy knacugpixayii pepmenmie nokiadeno npunyun ix 0ii. Ha yit
OCHO8I yCi (hepmermu noOiNAIOMb HA WICMb KIACIB.

1. Oxkcupopenykrasm — (pepMeHTH, $fAKi KaTaJdi3ylThb MPOLECH
OKMCHEHHH i BIIHOBJICHHS.
2. TpaHcdepasu — NpUCKOPIOIOTH peaklil NePeHeCeHHS OKpPeMHUX

aTOMIB i rpyn BiJ OAHUX cyOCTpaTiB Ha iHIIi.

3. I'ixposazu — kaTadizyloTh po3naja cyocTpary Ha NPOCTilli pe4YOBUHHU
3a y4acTIO BOJH.

4. Jlia3u — KaTaJdi3ylOTh NMPOLECH BillleNJIeCHHS AKMX—HeOyab Ipyn He
TiAPOJITHYHUM HIJISIXOM 3 YTBOPEHHSIM MNOABIMHOIO 3B’fI3Ky 2400 HABNAKHU,
NPUEIHAHHSA BiIMOBIIHUX I'PYIl ATOMIB 32 MiclleM MOABIITHOT0 3B’ A3KY.

5. I3omepa3u — KaTaJdi3ylOTh peakuil i3oMmepusauii OPraHiyHUX CHOJIYK
(yTBOpeHH1 i30MepiB).

6. Jlirasu (cuHTEeTa3M) — KATAJI3YIOTh peaKuii CHHTe3y, fAKi OB’ s13aHi 3
BUKOPUCTAHHSAM eHeprii AT® ta geskux inmmx tpudocdaris.

Knacu ¢epMeHTIB MOIISAIOTH Ha MiAKIACH, & OCTaHHI — Ha miamiakiacu. o
N1 TAKIACy BXOASATH YK€ OKpeM1 PeICTaBHUKU (DEPMEHTIB.

Koxen ¢depmenT mae cBiil mudp, SKUil CKIAJA€ThCA 3 YOTUPHOX LUP:
nepiia — Kjac, Apyra — MiJKJIac; TPeTs — MAMIAKIAC;, YeTBepTa — MOPSAKOBUMA
HoMep gepmenTy B miamiakiaci. Ha mouatky mudpy craBisate aBi Oyksu KD, mo
o3Hauae "knacudikaiis pepMeHTiB", a HuppPH PO3AUIAIOTh KPATKaMHU.

1. Kitac okcunopenykrasu
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[Tigxnacu:
— OKCUOAa3u — OKACHIOIOTH BOJICHB 3 YTBOPEHHSIM BO/IU.
— nepokcuoazu — SIK akIenTop BUKOPUCTOBYIOTH H,0O, (cromu HamexaTh
KaTayas3a 1 IepoKCcHIasa).
— OecidpoeeHa3u — KaTaji3ylTh peakilli BIAIIEIJICHHS BOAHIO BiJl CyOCTpaTy
1 IepeHeCeHHs MoT0 Ha 1HII OpPTaHiyHI CyOCTpaTH.
2. Knac tpancdepaszu
ITigxmacu:
— memunmparncgepasu (KaTaai3yloTh peakilii IepeMeTHIIOBAHH).
— ayunmpancgepasu — NePEeHOCITh alMIbHI 3AIHIIKY 32 yuacTio KoA.
— 2iKo3uompancgepasu — Kataii3yloTh IEPEHECEHHSI 3aJIMIIKIB BYTJICBOIIB
B1J1 pI3HUX TJIIKO3UIHUX CITOIYK.
— aminompancghepazu — KaTali3yroTh Peakilii IepeHeCeHHsI aMIHOTPYII.
— cynbghiompancgepasu — KaTali3yroTh Peakiiii IepeHECEeHHs CIpKOBMICHUX
rpy1.
3. Kunac rigponazu
ITigxnacu:
— ecmepasu — JiIOTh Ha ckiagHoedipHi 3B’s3ku (depMeHTH, Jinasa,
docdaraza).
— eniko3uda3u — JNiIOTh Ha TJIIKO3WIbHI CIOJYKH (aMijiaza, iHylasa,
LEJTF0JI03Q).
— npomeinazu (MENTU-TIAPOTA3U) — KaTAI3yIOTh PO3IICTUICHHS MENTUIHUX
3B’SI3KIB y OLKax (amiHOMEeNTHAa3a, KapOOKCUNENTH1a3a, ENCUH, KATETIICUH).
4. Knac masu
IMinxnacu:
— 2iopama3zu (Oeziopasu) — KaTali3ylOTh peakiiii rijparaiii i aeriapararii
OpraHiyHUX croyaykK ((pymaparrimparasa).
— dexapboxcunazu — KaTan3yrTh Peakilii J1eKkapOOKCHUITyBaHHS KETOKHUCIIOT.
— anvb001a3u — KaTaJdi3yloTh PO3IICIUICHHS T'eKco3 Ha Tpio3u ((PppykTo3o-
nudocdar-anpaonasza).
5. Knac 13omepasu
[Tigknacu:
— payemasu i enimepasu — KaTaji3ylOTh peakilii 1HBEPCII aCHMETPUYHUX
TPyl B MOJIEKYJIaX PI3HUX PEYOBHH.
— yuc-, mpawucizomepazu — KaTali3ylOTh peakiii 3MIHH T€OMETPUYHOL
KOH(Dirypaiiii BIANOBIAHUX TPy (paJuKaiiB) BIAHOCHO A0 MOABIHHOTO 3B’ A3KY.
— Myma3u — KaTaji3yloTh NEPEHECEHHsS IPyIl aTOMIB B MOJIEKYJ 3 OHOTO
noJsio>keHHs B 1HIe (hocdorminepomyTasza).
6. Kiac nirasu (cunTeTasm)
IMigxmacu:
— nenmuocunmemasu — KaTali3yloTh Peakiii yTBOPEHHS MENTUAHUX 3B A3KIB.
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—  Kapboxcunasu — —  Karaji3yloTh  peakuii  KapOOKCHIyBaHHSA
(mipyBaTkapOOKcHIIa3a).

Knacudikamiss 1 HOMeHKiIaTypa (GEepMEHTIB Yy XOJl PO3BUTKY OiloXimii
MOCTIHHO BJIOCKOHATIOIOTHCS, @ YUCIIO (PEPMEHTIB 3 KOKHUM POKOM 301JIBIITYETHCS.

I3opepmenTn — une d¢epMeHTH, #fAKI MAKTh OJHAKOBMH THII
(PyHKIiOHAIBHOI AKTHMBHOCTI (KaTaJdi3yl0Thb OJHY i Ty K peakiiio), aie
BiIPIZHATHCSA MiK C00010 OIIKOBHM KOMIIOHEHTOM.

3apa3  Bigomi Taki  i3odepmeHTd  nakraraerigporeHazu  (JIAD),
bmchormokoMyTa3s, — anbAoja3d,  KPEaTWHKIHA3W,  MaJlaTJeriAporeHasHu,
130LIUTPATIETIIPOTCHA3H Ta PAAY 1HIIUX.

[30epmeHTH MarTh OJHAKOBY CyOCTpaTHY cHeHU(pIYHICTh 1 OAHAKOBUMN
MexaHi3M [1i. Biapi3HSI0ThCS MDK €000 OKpeMHMH (Di3UKO—XIMIYHUMHU Ta
IMYHOJIOTIYHUMH BJIACTUBOCTSIMH, aMIHOKHUCJIOTHUM CKJIAJIOM,
eJNEKTPO(POPETUUHOIO AKTUBHICTIO. [30(hepMEeHTH pO3AULAIOTH 32 JIOIOMOTOIO
METOJy eleKTpodopesy.

[30depmenTHi hopmu XapakTepHi /sl OUIBIIOCTI PEPMEHTIB PIIUH 1 TKAHWUH
opra”iamy. PazoM 3 TuM ckra0 ma cniggionouienns ¢opm i3oepmenmis
SMIHIOEMBCSL 3A7I€HCHO 810 BUOY OP2AHI6 | MKAHUH Op2aHi3My I HABIMb 8i0 6U0Y
opeamen oOwiei kuimunu. L{i 3MiHU 0COOMUBO UIMKO BUABIAIOMBCA NPU PIZHUX
namono2iuHux npoyecax. Busnauenns cnexmpy izogepmenmis oae modxrcaugicms
diaznocmysamu X60po0y i KOHMPOI0BAMU JIKYBAHHSL.

depMeHTH IUPOKO BUKOPUCTOBYIOTHCA B 0araThOX Taly3sX HAPOJIHOTO
rocrnojapcTBa, MeIWUMHI. Tak, B XapuyoBId MPOMHCIOBOCTI (HEepMEeHTH
BUKOPUCTOBYIOTHCS MPHU BHUIIIKAHHI XJ110a; Ti, IO CIPUYUHIOIOTH MOJOYHOKHUCIIE
OpOAiIHHS, 3aCTOCOBYIOTh NPH BUTOTOBJIEHHI MOJIOYHMX MPOAYKTIB — Kedipy,
psSKaHKU, HOrypTy. XIMO3MH (MICTHTBCS Y CUUY31 )KYHHUX) BUKOPUCTOBYETHCS B
CUPOBapIHHI. Y M’ACHI TPOMHUCIOBOCTI BHUKOPUCTOBYIOTH MPOTEOIITHYHI
dbepMeHTH, SKI MPUCKOPIOIOTH JIO3pIBaHHS M’sca, MIJBUIIYIOTh HOTO CMaKoOBi
sakocTi. Pi3HI BUIM amina3u BUKOPHUCTOBYIOTH y MHUBOBAPIHHI 1 MIPU BUPOOHUIITBI
CIHPTY.

B mMenmunuHi Ta BeTepuHapii MIMPOKO 3aCTOCOBYIOTH €H3MMOIIaTHOCTHKY.
[TinBuienHs a60 3HMWKEHHS aKTUBHOCTI (DE€PMEHTIB KPOBI MOPIBHSIHO 3 HOPMOIO €
BOXJIMBAM  TIOKa3HUKOM  TATOJIOTIYHMX 3MiH B opradidmi. [[iHHICTB
(dbepMEeHTATUBHO1 JIaTrHOCTUKHU — BUCOKA CTICIM(PIYHICT 1 MOMKIIMBICTh BU3HAYCHHS
BIIXUJICHb HAa PAHHIX CTAIIsIX 3aXBOPIOBAHHS.

®epMeHTH $K JIKyBaJlbHI NpernapaTtd Moyajid IIMPOKO 3aCTOCOBYBAaTH B
MEIUIMHI Ta BeTepuHapii. Tak, mpu JIIKyBaHHI TPaBHOTO KaHaly 3aCTOCOBYIOTh
NENCUH, TPUICUH Ta IHII (QepMeHTH. Jli3ouMM, Maroyu 34aTHICTh PYHHYBaTH
00O0JIOHKH OKpPEMHX XBOPOOOTBOPHUX OAKTEPiil, BUKOPUCTOBYETHCA JIJISl JTIKYBaHHS
neskux  1HQEeKIIHUX  3axBOproBaHb. @DepMEeHTH  NPOTEiHa3u  MIUPOKO
3aCTOCOBYIOTHCSL B MEIUYHIM MpakTuil (Xipyprii) Ijias oOpoOKW paH, BHPa3OK,
JiKyBaHHS ocTeoMieniTiB. Taki ¢pepmenTu sk HiOpUHOMI3MH, CTPENTOKIHA3A,
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YpOKiHa3a 3aCTOCOBYIOTHCSI ISl PO3CMOKTYBaHHS TPOMOIB, sIKI YTBOPIOIOTHCSI B
CepeliiHI KPOBOHOCHOI CYJMHHU.

[lepcrieKTUBHOIO Taly33l0 MEAMYHOI EH3UMOJIOTIT € BHKOPHUCTAHHS
IMOO1TI30BaHUX (PEPMEHTIB — MPUKPIIJICHUX JO BIANOBIIHUX HEPOIUYMHHUX
pPEYOBHH—HOCIIB, M0 3aXMINAlOTh iX BiA BiA pyHHyBaHHA. Taki depMeHTH,
30epirarouM KaTajJiTUYHY aKTUBHICTh, MAalOTh IMIJBHINCHY CTaOUIbHICThH, OUIBII
TPUBAJIMK Yac AiIOTh B opraHizMi. IMoO1TI30BaH1 (epMEHTH 3aCTOCOBYIOTH JIJIs
JIKyBaHHS TPOMOO3IB.

B TBapuHHMIITBI (DEepMEHTH BUKOPHUCTOBYIOTH 3 METOKO IIiIBUIICHHS
MPOIYKTUBHOCTI TBapWH. Hampwkman, BHKOPUCTAHHS TENCUHY IS I AKOPMHA
nopocsAT BikoM 2-4 micsni (3 T Ha OJHY TOJOBY) MIJIBHILYE iX CEPEeIHbOAOOOBUI
npupict Ha 18% 1 3HMKY€e BUKOPUCTAHHS KOPMIB Ha OJUHULIO ITpupocTy Ha 15 %.

JUIsL MiIKOPMU TENST, MOPOCAT 1 SITHAT BUKOPHCTOBYIOTH PI3HI (PEPMEHTHI
npenapatu (OpU3WH, TEPU3UH), Kl MAIOTh MPOTEOJITHYHY 1 aMUIOMITHYHY AIIO.
BoHu cripusioTh MiABUIEHHIO MPOAYKTUBHOCTI TBapuH Ha 8—15 %. BBaxarorts,
0 (epMEHTH JOLIIBFHO 3aCTOCOBYBATH MOJIOJIUM TBapHHAM, B AKUX MOPIBHSHO 3
JOpOCIUMH, (EPMEHTHI CHUCTEMH, WO 3AINCHIOIOTh TPABJICHHS B IUIYHKY,
PO3BUHEHI HEIOCTATHBO.

B ocranHi poku (epMeHTHI mpernapaTd YCHIIIHO 3aCTOCOBYIOTH 1 MpHU
CWJIOCYBaHHI PI3HUX KOPMIB, B PE3yJbTaTi YOTO MOJIMIIYEThCS XIMIYHUM CKJIa 1
OloJIoT1YHA I[IHHICTH CUJIOCOBAaHUX KOPMIiB, 3aCBOEHHS 1X OpPTraHi3MOM TBapHH.

TEMA 7.TOPMOHH

3apo/KeHHsI 3HaHb TMPO 3aJ03M BHYTPIMIHBOI CEKpeuli 1 TOpMOHHU
BiIHOCUTHCSA 10 1849 poky, konu . AnaicoH BOepiie OnucaB Tak 3BaHy OPOH30BY
XBOpOoOy, sKa 3B’sA3aHa 3 YpaKCHHSAM HAAHUPHHUKIB 1 CYMPOBOIKYETHCS
crienu(iyHOIO MIrMEHTAlI€l0 MKIPHUX TOKPUBIB. K100 bepuap 68ié nonammsi npo
3ano3u  enympiwnvoi cexpeyii. Iliznime Ill.bpoyn Cekap moka3aB, 110
HEJIOCTATHICTh 3aJI03 BHYTPIITHLOT CEKPEIIii MPU3BOAUTH 10 PO3BUTKY XBOPOO 1 110
EKCTPAKTH 13 IUX 3aJI03 JAIOTh XOPOIIUH JIIKYBAIbHUN €(DEeKT Mpu X HEJOCTATHIN
CeKperii.

OcHoenow o3nakorw 0yooeu 3a103 6HYmMPIWHBbOI CeKpeyii € 8i10CymHICmb
BUBIOHUX NPOMOKIE, MOMY IXHI ceKpemu udinaomuca 0e3nocepeonbo y Kpoe
aoo nimy, wo ix omusae.

Jlo 3amo3 BHYTPIIHBOI  CEKpemii  BITHOCATHCSA:  emidi3; Timodis;
MPUITUTONOAI0H] 3aJ103U; IIUTONMOAI0HA 3aJ103a; 3arpy/IMHHA 3aJ103a; HaITHUPHUKU;
N1JIUTYHKOBA 3aJ103a; S€YHUKH; CIM STHUKHU.
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[TimmuryHkoBa 3ayi03a, CTaTeBl 3all03W € 3aJI03aMH 3MIIaHOi CeKperii,

OCKUJIBKH KpiM TOPMOHIB BOHU CHHTE3YIOTh 1 1HIII pe4OBUHU (II1IUTYHKOBA 3271032

dbepMeHTH amijasza, TPUIICHH, XIMOTPUIICHH, KapOOKCHUIIENTHIA3a); CTaTeBl
3aJ1031 — CTAaTEB1 KIITUHHU.

3a5mo3u BHYTPIIIHBOI CEKpelii BUPOOJISAIOTH TOPMOHH. 3al03U MOXKYTh
BUJIIJISITA TOPMOHM B HAJIMIIKY 1 II€ CYNPOBOIKYEThCS iX rinepdyHkuier. B
IHIIMX BUMAAKAX 3aJI03U MOXKYTb BUPOOJISITH Majio TOPMOHIB, TOJI MPOSIBISETHCS
HEJIOCTATHICTh 1X B OpraHi3Mi — Tno@yHKIIis.

INnepdynkiis 1 rinoyHKIisT TPU3BOAATH A0 MOPYIIEHHS KUTTEIISITBHOCTI
OpraHi3My, 3aXBOPIOBaHb.

B naHwmii yac BCTaHOBIEHO, IO Maibbke BCl 3aXBOPIOBaHHS 3aJi03
BHYTPIIIHBOI CEKpeIlii PO3BUBAIOTHCS SIK PE3yJIbTaT MOPYIICHHS MOJCKYISIPHHX
MEXaHI3MIB peryysiii mnpoueciB oOMiHY, $KI BHKIHMKaHI HEJOCTaTHIM abo,
HaBIAaKH, MMABUIIIEHUM CUHTE30M BiAMOBIJHUX TOPMOHIB B OpraHi3Mi JIIOJIUHH.

Tepmin "ropmon” (Big rpembkoro hormao — 30y pkyBaTH, PUBOAUTH B JIi0)
o0yB BBenenuit B 1905 poui B.beiinicom 1 E.CtapiiHrom npu BUBYEHHI TOPMOHY
CEKpPETUHY, 110 BUPOOJIAE€ThCS B 12-maniid KU 1 CTUMYJIIOE BUPOOJICHHS COKY
MIIUTYHKOBOI 3aJI03H 1 BIJIX1]] "KOBYI.

T'opmonu — 0iono2iuno akmueHi pedyoeuHU pi3HOL XIMIUHOT npupoou, AKi
GUPOOIAIOMBCA 6 347103AX GHYMPIUWIHBLOIL CeKpeyii i 6udinaomuca 6e3nocepeonbo
6 Kpos, nimehy abdo nikeop i Oilomv HA Pi3HI CMOPOHU OOMIHY peyoeuH ma
Qizionoziuni pynukuii opzanizmy.

Hayxka nipo 3a11031 BHYTPIIIHBO1 CEKpELli — €HIOKPUHOJIOTIS.

3HaueHHs1 20pMOHIB 8 OP2AHI3MI OOCUMb BANCTIUBE:

— 3MIHIOIOTh CTPYKTYPY 1 QYHKIIIIO KIITHH, TKAHUH 1 OpraHiB, iX (1310J0T110
1 MopoJIoTiIo;

— BIUIMBAIOTh HA PICT, PO3BUTOK, a/IallTALlII0 OPraHi3My;

— MATPUMYIOTH (Di310JIOTIYHY CTaJNICTh BHYTPIIIHBOTO CEpPEIOBUINA —
roMeocTas;

— PeryjioTh 1HTEHCHUBHICTH OOMIHY pEYOBHMH 3aJIeXHO BIJ YMOB
30BHIIIHBOTO CEPEIOBHIIIA.

T'opmonu maroms deski xapakmephi cneyughiuni ocooausocmi.

— BHCOKa 010JI0T1YHA aKTUBHICTh. BIOJIOTIYHY 110 TOPMOHU BHSIBJISIOTH B
MI3E€pHHUX KUTBKOCTSIX — BiT 10° mo 10°% T;

— cyBOpa cnenuIuHICTb Mii;

— IMCTAHTHICTH Aii;

— KOPOTKOYACHICTh Jii.

CHHTE3YIOThCSI TOPMOHHU TIEPEBAKHO Y BUTJISAI HEAKTUBHUX TTOMEPETHUKIB,
K1 J1alil IEPETBOPIOIOTHCS B aKTUBHI (popmu. B opranizMi ropmMonu nepedyBaroTh
y BUTBHOMY 1 3B’SI3aHOMY CTaHI.
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Mix mi€r0 pi3HUX TOPMOHIB ICHY€ TMEBHHUI B3a€MO3B’SI30K — BOHU MOXYTb
BUSBJISATU CHHEPriyHy a0o aHTaroHictuyHy mit0. [IpuximagomM TopMOHIB—
CHUHEPTICTIB € COMAaTOTPOIHI 1 THPOKCHH, a aHTArOHICTIB — 1HCYJIIH 3 TJIFOKarOHOM.

Jlis TOPMOHIB B IIIJIICHOMY OpraHi3Mi KOHTPOJIIOEThCSA IIEHTPATBHOIO
HEPBOBOIO CUCTEMOIO.

3a xapakmepom Oii 20pMOHU ROOINAIOMBCA HA NYCKOBI (MpPOnHI
¢axkmopu, zopmonu yenmpanvhoi Hepeosoi cucmemu) i 6UKOHAGYI (20pMOHU
nepugepuunux 3anos).

Haityacrtime ropMoHu Ki1acu@ikyoTh 3a XiMiYHOI0 PUPOAOIO:

1. ropMoHH cTepoifHOI mpupoaM (CTaTeBl TOPMOHH, TOPMOHHU KOpH
HAJIHUPHUKIB);

2. ropMOHH OLIKOBOI IPUPOIU:

— TOPMOHU — CKJIaJIH1 OLJIKH;

— TOPMOHHM — IIPOCTI OLIKU;

—TOPMOHHM — MO TH]IN;

— TOPMOHH — TIOX1JTHI aMIHOKHCJIOT.

Jlyist 611b1IOCTI TOPMOHIB po3iudpoBaHa OyoBa ixHIX Mosiekys. bararo 3
HUX OJIEpaHl B YUCTOMY BUTJISAl (1HCYNiH, (DONIKYJIH), YaCTUHA CHHTE30BaHA
(ampenanin, KOpTuU30H). Jlyisi HESIKUX TOPMOHIB JOOYTI CHUHTETHUYHI aHAJIOTH
(cuHECTpOI, IPEAHIZ0JIOH).

V' mkanunax euodineno 2opmonoiou, abo napazopmoHu — pedosuHu, sKi
Maroms 20PMOHANLHY AKMUBHICIb (CEeKpemuH, 2acmpum, 2enapun).

Jlo eopmonie cmepoioHOi npupoou BIOHOCAMbCA CMAmesi 2OPMOHU i
20PMOHU KOPU HAOHUPHUKIS.

CrareBi ropMoHHu

Yonoeiui cmamesi 20pMoHU — aHOpozcenu (8i0 epeyvkoco — andreas —
YON0BIK).

BoHu cHHTE3YIOThCS IEPEBAXKHO B CIM’STHUKAX, JICsIKa YACTUHA — B IEYHUKAX
1 Kopl HaAHUPHUKIB. HaltO1bI11a KITBKICTh aHPOTEHIB MICTUTBCS B CIIEPMI.

Vei aHJIpOTCHU € [TOX1THUMH IUKJIIYHOTO BYIJIEBOJHIO  —
[IUKJIONIEHTAHTIEPTiIpOPEeHAHTPEHY, 30KpeMa, HOTO METUIILOBAHOTO MOXIHOTO —
aHAPOCTaHy.

[uknonentan— Memu06aHHs1
nepriapodeHanTpeH — AHJIPOCTaH  —  AHAPOTrCHU

HaiiBaxmuBimmmu cepe aHAPOTreHiB €:

— AHOPOCMEPOH;

— 0e2i0poanopocmepoHn;

— mecmocmepoHn,

— MemuImecmocmepoH — CUHMEeMU4YHUL aHanoe.
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[epuri Tpy HE POZUUHSIOTHCSA Y BOJII, METUITECTOCTEPOH J00pe PO3UMHHUMN
y BOJI.

HaiiBuia 61010riyHa aKTUBHICTh XapaKTepHa JJIsl TECTOCTEPOHY.

AHJIpOTEHM BIJIrpalOTh B OpraHi3Mi JOCHTh BaXJIHMBY pOJib. BoHuU
BU3HAYAIOTh 30BHIIIHINA BUIJISAA, PICT, PO3BUTOK 1 JO JEAKOI MIpPH BJIIACTHUBOCTI
MCUXIKU. 3 MJABUINEHHSM CEKpeIlli aHAPOTreHIB IOB’s3aHa arpeCUBHICTH CaMIIIB
0araThOX BHJIIB TBAPUH B MEPI0JI CTATEBOTO JO3PIBaHHS Ta B NUIIOOHUM MEPIO/I.

BBeaeHHsIM aHIIpOreHiB MOKHA BUKJIMKATH MPUCKOPEHUIN PO3BUTOK TBapHH.
30kpemMa, TpH 1H €KI] TECTOCTEPOHY MABOTHKHEBUM IMIBHSIM CIOCTEPIraeThCs
MOCWJICHHU pICT Irpe0eHs1, HacTae cTaTeBa 3puIicTh. [Ipy BUIaneHH1 cTaTeBUX 3aJ103
CIOCTEPIraloThCsl 3HAYHI 3MIHM B OOMIHHUX NPOLECAaX OPraHi3My — 3MIHIOETHCS
30BHIIIHIA BUIJISAJ TBApWH, MOCIAO0IOIOTHCS MPOLIECH OOMIHY, CIOCTEPIraeThes
OKUpPIHHSA. 3 JaBHIX YaciB KacTpalilo TBAPUH MPOBOJMIIM 3 METOIO MiJABUIICHHS 1X
MPOAYKTUBHOCTI. BujaneHHs cTaTeBUX 3ajio3, MPUPOJHA HEIOPO3BHUHEHICTH ab0
BIJCYTHICTh CTaT€BUX 3aJ03 Yy JIIOJUHU TPU3BOJUTH JO €EBHYXOINU3MY.
XapakTepHUMU O3HAKaMH HOTO € OKUPIHHA, AUCTIPOMNOpIi T1a (IOCUTH JOBTI
PYKH 1 HOTH TpW 3BUYANHIN JOBXKHUHI a00 BKOPOUEHOMY TYiy0l), MOPYIIYETHCS
picT Bojoccs. [Ipuuomy 11€ 3aXBOPIOBAHHS MOKE MaTH CIIaJIKOBUN XapaKTep.

AHJpOreHu CBIA BIUTUB TPOSBISIIOTE YK€ B €MOpPIOHATBHOMY IMEpioji
pPO3BUTKY Ha AUGEPEHITIIOBAaHHS CTATEBUX OPTaHiB 1 pI3HUX TKAaHUH OpPraHi3My.

bionoriuyna posbs aHAPOTEHIB:

— CTUMYJIIOIOTh PO3BUTOK 4YOJIOBIYMX CTAaTE€BUX OPraHiB 1 BTOPUHHUX
CTaTeBUX O3HAK — roJIOCy, MOBEIIHKHU, PO3MIILIEHHS BOJIOCCS Ha MOBEPXHI TiIa;

— CTUMYJIIOIOTh CTIEpMAaTOTEHE3;

— TaJIbMYIOTh BiIKJIQICHHS JKHPY;

— CTUMYJIIOIOTh CUHTE3 OLIKIB Y M’513aX, COPUSIOTh PO3BUTKY MYCKYJIaTypH;

— MIABUILYIOTh BaCKYJISIpU3aLliio (KPOBOHAIIOBHEHHS) OKPEMUX OPTaHIB;

— 3aTPUMYIOTh 30T B OpraHi3Mmi;

— BIUTMBAIOTh HA aKTUBHICTH PI3HUX (DEPMEHTIB;

— 3HIKYIOTh HIBUJKICTh KaTab0I13My.

Buninenns anaporeHiB BimOyBa€eThCsl O€3MepePBHO.

ITocuneHo Cekpeliero aHIPOTCHIB MOSCHIOETHCS Te, IO caMIll 0aratbox
BH/JIIB TBApHH OLJIBIII 32 CAMOK.

Kinoui cmamesi copmoru — ecmpozenu (€Strus — miuxa).

OcHOBHE MiClIe CHHTE3Y IIMX TOPMOHIB — SI€YHUKHU 1 *OBTe Tij0. IleBHa
KUIBKICTh 1X CMHTE3YEThCS TaKOXk B IUIALICHTI, CIM SHUKAX Ta KOpP1 HaJHUPKOBUX
3a503. Briepuie >kiHOY1 cTaTeBl TOPMOHU OYJI0 BHUALIEHO 3 C€Yl BariTHUX KIHOK Y
1929 poui. biocuHTe3 IUX TOPMOHIB BIJOYBAETHCS LIUKITYHO.

XoJecTepuH — €CTpaH — KIHOY1 CTaTeBl TOPMOHHU
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J10 HUX BiTHOCSATHCS:

— ecmpoH (onixynin)

— ecmpaodioi;

— ecmpio/l. Y TBOPIOIOTHCS B SIEUHUKAX.

B 5X0BTOMY T1J11 YTBOPIOETBCS NpO2ECMEPOH.

??H H

\5
CH]/\
%ﬂf P
S

Ecmpaoion HpoeecmepOH

Cekpeliss TOPMOHIB Ma€ IUKIIYHUN XapakTep 1 3aJeKuTh Bl (asu
CTaTeBOro LUKIY. B mepuniid (a3l HuKIly CUHTE3YIOThCS MEPEBAXKHO €CTPOreHU, B
JPYT1i — MPOTe€CTEPOH.

bionoriyHa posb eCTpOreHis:

— BIUIMBAIOTh HA PO3BUTOK CTATEBHX OPraHiB 1 HA BTOPUHHI CTaTEBl O3HAKH;

— CTUMYJIIOIOTh O10CMHTE3 OLIKIB, TKAHUHHE JUXAHHS, CHHTE3 PI3HUX BUJIIB
PHK;

— CTUMYJIIOIOTh aKTHUBHICTh JIedKuX ¢epMeHTiB (aMiHOTpaHcdepas,
OKCHJAOPEIYKTa3);

— COPUSIIOTH MIATPUMAHHIO TO3UTUBHOTO a30TUCTOTO OaNaHCy;

— CIIPHUSIOTH IMIUIAHTAIIT SUIICKIITHHH 10 CTIHKH MaTKH;

— 30epiraroTh BariTHICTh;

— 3MEHIIYIOTh Yac JUIsl 3BEPTaHHS KPOBI;

— COPUSIIOTh MEPUCTANIBTUL PaITOMIEBUX TPYO.

OcHoBHa 010J0T1YHA pOJIb >KIHOYMX CTaTEBUX TOPMOHIB, CHUHTE3 SIKHX
pPO3MOYMHAETHCS MICHISI HACTaHHS CTATEBOi 3pUIOCTI, MOJIArae B 3a0e3MeyYeHHI
PENpOyKTUBHOI (DYHKIIIT OpraHizmy.

[Ipu nopy1iieHH1 CHHTE3y CTaTEBUX FTOPMOHIB MOKE BUHUKHYTH O€3ILT1 1.

XiHoui cTareBl TOPMOHM IIMPOKO BHUKOPUCTOBYIOTHCA B JIIKYBaJIbHIM
npakTtuili. KpiMm npupoHUX TOPMOHIB BUKOPUCTOBYIOTHCS X CUHTETUYHI aHAJIOTH,
K1 MalOTh €CTPOTEHHY aKTHUBHICTh, 1, Ha BIIMIHY BiJl IPUPOJHUX TOPMOHIB, HE
pYHHYIOTBCS B TpaBHOMY KaHaiui. Halwactrimme B MeOW4HIM MpakTHIll
BUKOPUCTOBYIOTh CHHECTpos 1 cTimsbectpon. Ili  cuHTeTMYHI aHajgoru
BUKOPHCTOBYIOTh TAKOXX B OHKOJIOTTYHIN MPAKTHII IS JIKYBaHHS paKy MPOCTATH.

T'epmagppooumuszm (Bim rpeupkoro Hermaphroditos — cun I'epmeca i
Adpoaitu, MipiyHa JBOCTATEBA ICTOTA) — HASIBHICTh OPraHiB YOJIOBIYOI 1 XKIHOYOI
cTaTi y OJHI€I 1 Ti€i X OCOOMHH. HpHponHHH repMappoauTU3M IUPOKO
NOIIUPEHUN B TBAPUHHOMY CBITI 1 IPUTAMAHHUM 11’ sIBKaM, 0ararboM OprOXOHOTUM
MOJIOCKaM, psay pub. AHOMaIbHUN TepMadpOAUTHU3M CIOCTEPITraeThCsl y BCIX
TPyl TBApHH 1y JIIOJIMHM 1 3BUYaitHO OyBae 00yMOBJIEHHUM T'€HETUYHO.
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I'opMoHU KOPU HATHUPHUKIB

3aranpHa Ha3Ba — KOPTUKOCTEPOIIH.

B Kkopi HaJHMPHUKIB CUHTE3YETHCS BEIMKAa KUIBKICTh CHOJIYK CTEpPOiTHOL
MPUPOJIM, YaCTHHA 3 SKUX Ma€ O10JIOT1YHY aKTUBHICTH 1 BHUSBIISIE TOPMOHAJIBHY
Jif0. 3 KOpPM HAJHUPHUKIB BHAUIEHO Oym3bko 100 pi3HUX CHOJYK, OJHAK
pPeryJISTOPHUM BIUIMB Ha META0OJIIUHI MPOIECH B OpraHi3Mi XapaKTEpHHM JIMIIE
JUISL YaCTUHU KOPTUKOCTEpoifiB. Cepell KOPTUKOCTEPOiIIB HAaWOLIBII JTOKIATHO
BHUBYEHO IIICTh TOPMOHIB CTE€POiTHOT TPUPOIM: ABA MIHEPATOKOPTUKOIIN 1 YOTHUPHU
TJTIKOKOPTHKOI/IH.

J10 MiHEpaJIOKOPTHUKOIIB HAJIEKATh:

— AIbOOCMEPOH;

— 11-0e3zoxcuxopmuxocmepon.

J10 TIIKOKOPTHUKOI/IB HAJICKATH:

— 2IOPOKOPMU3OH,

— KOPMU3O0H,

— KOPMUKOCMEPOH,

— 11-0eciopokopmurxocmepon.

HO 0
" C—HEDH = C—HzDH
OH © OH ©
0 o
l'iopokopmu3zon Kopmuson
MiHepaloKOPTUKOIU PETyNI0I0Th MiHEpaTbHUA OOMIH — CIPHUSAIOTH

3aTpUMIll B TKaHWHAX HATPIO 1 BOAM, MOCWIIOIOTH BUAUICHHS HOHIB Kamito. [lpu
HEeCTaul [IUX TOPMOHIB B OpPraHi3Mi CIIOCTEPIra€ThCsl BTpaTa MOHIB HATPIIO 1 XJIOPY,
naja€ OCMOTUYHHMM THUCK KPOBI, MOPYIIYETHCS (PYHKIIOHYBaHHS AESKUX OPraHiB 1
CUCTEM OpraHi3Mmy.

HO
GH0H
0
0
Kopmukxocmepon
H 520
HO
CH50H CHzOH
0 O
0 O
lezokcukopmukocmepou Anvoocmepon

100



KOBAJIb T.B., OBYAPYK O.B. 3ATAJIBHA BIOJIOT'IA

Haii6iabp1m eeKTUBHIM MiHEPATIOKOPTHUKOCTEPOIIOM € aTbJ0CTEPOH.

['1IKOKOPTUKOIIM  PEeryioloTh OOMIH OUIKIB, JIMIAIB 1 BYIJIEBO/IIB.
Oco0uBO 3HAYHUN BIUIMB BUSBIISIIOTH BOHU HAa OOMIH BYIJIEBOJIB — CIPHSIOTH
MIJBUIICHHIO PIBHIB IYKPY B KpOBlI 1 TJIOKO3M B TICUIHIN MOCHJICHHSIM
rJIiKOHeoreHe3y. BOHM TakoX MOCHUIIOIOTh MEPETBOPEHHS OUIKIB Y BYIJIEBOJIH,
30UTBIIYIOTh BUIIICHHS @30TUCTUX PEYOBHH 13 CEYEIO.

XapakTepHOI (PYHKIIEI TIIKOKOPTUKOIAIB € TaKOXK BIUIMB iX Ha JesKl
HecrnenudiuHi peakilii opra’iamy, siKi 3yMOBIIIOIOTh MOCUJICHHS 3aXUCHUX PEAKIiH,
a TaKOX MPOTH3ANaIbHY 1 NPOTHAJIEPTIYHY [if0, OCKUIBKH BOHHU TaJIbMYIOThH
pO3BUTOK JiM(DOITHOI TKaHWHU, sIKa BiAMOBigae 3a (OpMYyBaHHS IMyHHHX 1
aJIeprIYHUX PEaKIIiii.

Ilpu  2inoghynkyii  Haouwupxoux 3an03 1 TOPYUIEHHI  BUJUICHHS
TJIIKOKOPTUKOI/IB 1 MIHEPATOKOPTUKOIIB TOPYIIYETHCS OOMIH O1UJIKIB, BYTJI€BOIIB
1 JIIMIAIB, MaJa€e BMICT TJIFOKO3M 1 TIIKOTEHY, 3’ SIBIIIIOTHCS HAOPSKH, MOPYIIYETHCS
JISUTBHICTD CEPIIEBO—CYAMHHOI CHCTEMH, BHUHHMKa€e ,,0poH30Ba” ab0o AJiCOHOBa
XBOpoOa. 3aXBOPIOBaHHS XapaKTEPU3YETHCS MOCHICHOIO MITMEHTAIIEI0 MIKIPH,
PO3BUTKOM M’SI30BOi CIAOKOCTI, TOPYIICHHSIM JisSUIBHOCTI CEepleBO—CYAMHHOL
CUCTEMH, BOJHOIO 1 MiHepalbHOTO O0OMiHY. [Ipu 1OMY PI3KO 3HUKYETHCS
KOHIICHTpAIlisl HOHIB HATPIIO 1 XJIOPY 1 3HAYHO MIJBUIIYETHCS KOHIICHTpAIIS HOHIB
KaJIl0 B KPOBI1 1 M’s13aX, 1110 CYNPOBOIKYETHCS 3HEBOJIHEHHSM OPTaHi3My.

['opMOoHM KOpWM HAJIHUPKOBHX 3ajJl03 IIHPOKO BHUKOPUCTOBYIOTHCS B
KJIHIYHIA MEAWIMHI I JIKYBaHHS OaraTbOX 3aXBOPIOBaHb — OpOHXIaNbHOI
aCTMU, pEBMATOITHOTO apTPUTY, 1€PMaATO31B, MOIIAPTPUTIB.

Jlo ropMOHIB OUIKOBOi MNPUPOAM BIIHOCATHCS TOPMOHHU MMIJUUTYHKOBOI
3a]1034, IMIATONOMAIOHOT 3a703M, MO3KOBOi YacCTMHU HAJHUPHUKIB, TOPMOHU
rinogizy.

I'opmoHu mixLTYHKOBOI 3271031

J1o HUX HaJIe)KaTh:

— IHCYTIIH, — 2NIIOKA2OH,— NINOKAIH,— 8A20MOHIH,— YEHMPONMEiH.

Imcyain (Big nmatuHchbkoro insula — octpiB). BiakpuTTs 1bOro ropMoHy
MOB’SI3aHE 13 BUBUEHHSAM MPUYNH IIYKPOBOTO Jia0eTy.

I'opmon OyB Binkputuit 'y 1902 pomi JI.B.CoGomneBum. B 1954 pomi
®.CeHrep BCTAaHOBHB CTPYKTYPY 1HCYITIHY.

[HCynin BupoOmsieTbest f—kmiTuHAMU ocTpiBiliB JlanreHrapca. 3a XiMI4HOIO
OPUPOAOI0 1HCYJIIH € TJIOOYJIsipHUM OUIKOM 3 MoJieKyJisipHoro wmacoro 6000.
CxnamaeTbes 3 ABOX MOJIIIENTUAHUX JIAHIIOTIB A 1 B, ax1 MicTaTh BinmoBigHO 21 1
30 aMIHOKHMCJIOTHMX 3aJlMIIKIB, 3 ’€QHAHUX JOUCYIb(iA HUMH MICTKaMH, IO
YTBOPIOIOTHCA MIXK 3ajlMIIKaMu ucteiny. Brnepue B 1961 poui [.Inrpemom Oyno
3MIMCHEHO IITYYHUM CHUHTE3 1HCYJIHY. [HCyniH pi3HMX BHIIB TBapHH
BIJIDI3HSETHCS  JIEAKUMHU JICTAJIMU  TIEPBUHHOI CTPYKTYpU, B OCHOBHOMY
aMIHOKHCJIOTHUMH 3aJIMIIKaMH B moj0keHH1 8, 9, 10.
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Ilpu nopywenni @yuxyii niownynkosoi 3anozu (ii cinogyuxyis) eunuxae
3axeopro8anHs Yykposui odiabem (3 micye ceped 3axeoprodans). (OCHOBHUMHU
O3HaKaMH I11€1 XBOPOOH €:

— einepenikemis — TiJIBUIIEHHS PiBHA IyKpy B KpoBi (Hopma 80—120 mr%
a6o 3,3-5,5 MMoaB/TIiTP);

— 2I0K03Ypis — BUJLIICHHS IIYKPY 13 CEYelo;

— cnpaea, nio0sUWeHHs anemumy;,

— nopyutenns 30py (BHACIIJIOK BTPATH 3HAYHOI KIJIBKOCTI IYKpPY 3 ceuero 1
BUCHA)KCHHS OPTaHi3My, CIa0KOCTI, 3HUKEHHS MPaIe3JaTHOCTI);

— nopyuieHHs @QYHKYiu eHympiwHix opeanié (NEYIHKU, HUPOK, CEPIIEBO—
CYJIMHHOI 1 HEPBOBOI CHCTEM).

[IpyuviHM BHHHMKHEHHS IIbOTO 3aXBOPIOBAHHS pi3HI. [HKOIM XBOpoOa
BUHHKAE MICHS MCUXIYHUX TPaBM, IHPEKUIMHUX 3aXBOPIOBAHb, MPU HAAMIPHOMY
XapyyBaHHI, MyXJWHAX 1 3a0albHUX Ipolecax B MIJUUIYHKOBiM 3an03l. IleBHe
3HAUEHHSA Ma€ TaKOX CHaJAKOBUHM (aktop: Ouibiie HIXK y 40% XBopux Ha miader
XBOPIIOTH 1X 0aThbku a00 OJU3bKI POIUYI.

[Ipu miaGeTi BHACHIOK MOPYIICHHS MPOIECIB BUKOPUCTAHHS TIIIOKO3U 1
€HEpreTUYHOro TOJO0AY KIITHH 3pOCTa€E NOTpeda B IHIIMX JKEpeaax eHeprii, ToMy
MOCUJIIOEThCS  MeTabomi3M  OiIkiB 1 JimiaiB. CrHocTepiraerbCs IiABUIICHHS
TIIIKOHEOTeHE3Y 3 OLIIKIB 1 301IBIIICHHS KCKPEIIil a30Ty 13 ceuero.

Mobimizaris JimiaiB 13 KUPOBHX JIETIO TMPU3BOJAUTH JO JIIEMii, MOXe
BUHUKHYTH O KHPOBE TIIEPEpPO/DKEHHS TMediHKu. [Ipomecn posmamy KUPIiB
CYNPOBOJIKYIOTHCS TIOSIBOKO  BEJUKOI  KIJIBKOCTI HEAOOKHCJICHUX MPOIYKTIB
JIM1THOTO 06MiHy — KETOHOBHX TUT (P—OKCHMACISHOI KHUCJIOTH, aleToHy,
pH xpogi. [Ipu anmnosi YprI[HIOIOTBCH MPOIECH TOCTaYaHHs TIIFOKO3010 KIIITHH
[MHC, 3meHIIyeThCs BUKOPUCTAHHS KHCHIO TKaHMHaMHM MO3KYy. BHacmigok ycix
LIUX 3MIH BUHHKAcE aladeTuyHa Koma.

[Ipu HagMipHOMY BUIUICHHI 1HCYNIHY (TIMEPIHCYJIHI3M) BHACIHIIOK
rinepruiazii ado aeHOMH MiJAUUTYHKOBOI 3aJ103M MO>KE€ BUHUKHYTH TIHOTJIKEMIs.
[le 3axBOproBaHHS MPSIMO MPOTUJICKHE IIYKpoBOoMy Aiabery. CnocTepiraroThCs
CJ1a0KICTh, MITAUBICTh, BIAIYTTS ronoy, MPUCKOPEHHM TTyJIbC, BTpATa CBIJJOMOCTI.
Takuii cTtaH Moxe BUHUKHYTH 1 BHACHIJOK BBEJIEHHS JIOCUTh BHCOKHX J03
IHCYJIIHY TIPH JIIKyBaHH1 I[yKPOBOTO Jl1a0eTy.

['onoBHa (QyHKIiS 1HCYNIHY — 3MEHIIEHHS PIBHS TJIOKO3M B KpoBl. Lle
B1JI0YBAETHCS TAKUMHU LIISIXaMHU:

— BHACJIJIOK 30UIBIICHHS TMPOHUKIMBOCTI KIITHHHUX MeMOpaH s
TJTIOKO3H;

— 30UIbIIIEHHS] CUHTE3Y TJIIKOTeHY 3 TIIOKO3U;

— MACUITIOETHCS (HoCcHOpPUTYBAHHS TIIFOKO3H;

— MPUTHIYYETHCA CUHTE3 (DEPMEHTIB IIIIKOHEOT€HE3Y;

— CTUMYJTIOETHCSI TICHTOTHUH ITUKIT OKUCJICHHS BYTJICBO/IIB.
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[Ipenapatu 1HCYJIIHY BHYTPIBEHHO 200 BHYTPIM S30BO 3aCTOCOBYIOTHCS TIPH
JIKyBaHHI IIyKpOBOI'0 1a0€Ty, TeNaTUTIB, HIAaHKPEATUTIB, OTPYEHb.

I'mokaron — mie oAuH TOPMOH IIJNUIYHKOBOI 3ajo3u. JloOyto ioro y
KpUcTagiyHoOMy cTaHi y 1953 pomi. 3rogom Oyino BUBYEHO HOro XiMiuyHy OyIOBY.
BcraHoBieHo, WO TJIIOKaroH — HU3bKOMOJEKYJSIPHUM TIONI MENTH, SIKUAN
CKJIalaeThest 3 29 3anumkiB 16 aMIHOKHCIOT, Woro MojekyiaspHa maca 3470,
BaXKKO PO3UMHSIETHCS ¥ BOJII. CHUHTE3Yy€eThCA O—KJIITUHAMU OCTPIBIIIB JIAHTE€HTapca.
I ntoxacon — anmaeonicm iHcyniny. Bin 3yM061I0€ 30ibUIEHHS 8MICIY 2TIOKO3U 8
KpOBI, CIMUMYIIOIYU NPOYEeCU PO3nady 21iKO2eHy MIilbKU 6 neyiHyi, Ha IOMIH) 810
AOpeHaniny, SAKull CMUMYIOE po3nao e2nikozcewy 6 neuinyi i m’sazax. lle
MOSICHIOETBCS TUM, IO TJIFOKaroH CTUMYJIIO€ MEPETBOPEHHSI HEAKTHUBHOI Pocdopu
Ja3y MEYIHKU B aKTUBHY MPU HASIBHOCTI BIANOBIIHOTO (DEPMEHTY, BIACYTHBHOIO Y
M’s3axX.

['1rokaroH 301IbIIYy€E MBHUIKICTH IPOTEOI3Y (po3naay) OUIKIB y MEUIHIII.

V' neuinyi enoxacon eanvmye cuHmes HCUPHUX KUCIOM, XOJeCMeEpuHy 3
ayemamy i CMUMYIIOE Kemoz2eHe3, aKkmugye Ninasu, ni0UWYe KilbKicmv ayemui—
KoA. B Hupkax miJi BIUIMBOM TOPMOHY IiJIBUIIYETHCS KIIyOOUKOBa (iabTpallis,
IPUCKOPIOETBCS PyX KpPOBI, MOCHUIIIOETHCS E€KCKpELis HaTpilo, XJIOpY 1 CE4OBOI
KHUCJIOTH.

Jlimokain. Ile mominentua. AMopdHHIT TOPOIIOK >KOBTOTO KOJIbOPY,
PO3YMHHHI Y BOJI, 3 XapakTepHUM 3amaxoM. CHUHTE3y€eThCA B KIITHUHAX EMITENiI0
MPOTOKIB MIANUIYHKOBOT 3aJI03u. € JINOTPONMHUM (PAKTOPOM — TMOMEPEKYE
OKUPIHHS MEYIHKU, CTUMYJIIOE OKUCHEHHS JKUPIB, KUPHUX KUCJIOT Ta BUXIJ iX 3
MEYIHKU B TKAHWUHH.

[Tocuntoe 0OMIH XOJIIHY, METIOHIHY, CIPHSIE OKUCHEHHIO (hochomimiaiB.

[Ipenapatu JinoKaiHy 3aCTOCOBYIOTh IMpPH JIIKYBaHHI IYKPOBOro Jia0ery,
renaTuTiB, UPO3Y, aTEPOCKIEPO3Y, KUPOBOI TUCTPO(DIi MEUIHKH.

Baroronin. Lleit ropMoH CTUMYITIOE ISUTHHICTD MapaCUMIIATUYHOI HEPBOBOL
cucteMu. CTUMYIIIOE IPOLIECH KPOBOTBOPEHHS.

IenTponTein. BruiBae Ha EHTP AUXAaHHS JOBracToro Mo3Ky.

I'opmonu muTONOAIOHOI 32,1031

[[MuTomoniOHa 3ajo3a — OJHA 3 HAWAOKIAIHIIIC BHBYCHUX 3aJ103
BHYTPIIIHBOI cekperrii. Po3mimieHa BoHa B mepeAHiil 00yacTi mmi 1 CKIAJaeThCs 3
JIBOX JIOTIACTETOIOHNUX YaCTOK, CIOJIYyYEHUX TOHKHM IMeperuiikoM. JloBkuHa
gacTok 5-8 cm, mmpuHa — 3—4 cMm. Maca 3ano3u 25-30 rpam. Ile oxna 3
HaWOUTBIIUX €HJIOKPUHHUX 3aJ103. TKaHMHA MIUTOMNOAI0HOT 3a7103U CKIAJAEThCS 3
BEJIMKOI KIJTBKOCTI 3aJI03UCTHX YTBOpPEHb ((OJIKYyNiB), 3alOBHEHHX B’SI3KOIO
PIIMHOIO KOBTOrO KOJIbOPY (KOJIOIZAOM), HIO0 MPOAYKYETHCS KIITHUHAMH 3aJI03H.
Koxen ¢omnikyn o0mieTeHui rycToro KanuIsIpHOK CITKOIO, 110 3a0e3meuye JOCUTh
IHTEHCUBHUI KpOBOOOIT B TKaHMHAX 3ajio3u. Maca KpoBi, 110 MPOXOJUThH Yepe3
3aJ103y 3a OJIHY XBWJIMHY, B 3—5 pa3iB MepeBUIIlyE€ Macy BCI€i 3a7103U. A 3a OHY

103



TEMA 7. TOPMOHH

TOJMHY MaiKe BCS KPOB, sIKa IHPKYIIOE MO CyJIWHHINA CUCTEMi, BCTUTA€ MPOUTH
yepes el EHIOKPUHHHUM OPTaH.

Jlo ckitamy KoJoiay, 1Mo MICTUThCs y ¢oiKyiaax IMIMTONOA10HOI 3a71031, BXOIUTh
CKJIQJTHUM OLJTOK TTKOMPOTEIAHOT MPUPOIN — THPEOTIO0YIIiH, 110 MICTUTh Bif 0,5
no 1% wony 1 8-10% ByrmeBoniB. BiH € BUXIJHOIO CIIOJIYKOIO, 3 SKOi
YTBOPIOIOTHCS 20PMOHU WUMONOOIOHOI 3a103U.!

— MUPOKCUH (MempatioOMUpPOHin),— MPULOOMUPOHIH.

3acanvua Hazea — mupeoiouni 20pMoHuU.

l]e o00un 2opmoH, AKUU CUHME3VEMbCA 6 WUMONOOIOHIU 3a103] —
MUPEeoKaAnTbYUMOHIH.

[[MuTtomoaiOHa 3amo03a Mae€ BHUCOKY CIHOPIAHEHICTh JO0 oAy 1 JOCUTh
IHTEHCUBHO TOIVIMHAE MOTO 3 KpoBl y BUrsaal HoauaiB. KoHnentpaiis iony B
3aJ1031 MOXke B 25 pa3iB MEpeBUIIYBaTH KOHIIEHTpaAIlil0 HOro B Iuia3Mi KpPOBI.
Nomumu (KJ, Nal), moTpamisioud 10 3al03H, NEepEeTBOPIOIOTHCS B OPTaHiuHO
3B’s13aHy (hopMy. Beboro B 3a5031 mictuthes 10 MKr ButbHOTO #omy 1 7500 MKr
OpraHiyHO 3B’513aHOTO.

Mon, HaIXOAsS4H B 3a103y, NPHETHYETHCS 10 aMiHOKHMCIOT THPO3HMHY a0
dbeHUTaaHiHy. Wonosani aMIHOKHUCJIOTH, CIOJIy4alOuHuCh B JIOBI1 JIAHIIIOTH,
YTBOPIOIOTH MOJIEKYJTy O1JIKa TUPEOTIIO0YIIHY.

Takum uuHOM, 20PMOHU YMBOPIOIOMbCS 3 AMIHOKUCAOM (DEHINANAHIHY §
MUPO3UH).

['opMOHM HIMTONOAIOHOI 3371034 € aKTUBHUMU PETYJISATOPAMH META0O0IIYHUX
npolieciB B opraHizmi. Bonu 3a6e3neuyroTs HopMaiibHe (DYHKIIIOHYBaHHS 0araTbox
OpraHiB 1 cucteM opraHizmy. Tomy npu nopymeHHi (QyHKLiH MUATONoAI0HOT
3aJ1031 BUHUKAE Psijl TATOJOTIYHUX 3MIH, XapakTep 1 HAPSIMOK SKUX 3aJ€XKUTh Bl
0aratbox QakTopis.

OCHOBHMMH BHJAAMHM TATOJIOTIi TOpH MOPYIIEHHI (YyHKUIOHYBaHHS
IUTONOMI0HOT 3a103u € 6a3eoBa XBOopoba, MiKceaeMa, KPETHHI3M 1 CHACMIYHUN
300.

[TpuunHOIO 6a3em0BOI XBOPOOM € TinepdyHKIlIS MIMTOMOAIOHOI 3a103U —
HaJMipHE BUIUICHHS TOPMOHIB, 110 CHHTE3YIOTHCA B Hiil. Y 3B’SI3Ky 3 THM, IO
BENIMKA KUTHKICTb TOPMOHIB , 30KpeMa THPOKCHHY, OTPYWHO i€ Ha OpraHizm
JIFOJTMHU, T1€ 3aXBOPIOBAHHS HA3UBAIOTH I11¢ THPEOTOKCUKO30M.

Brnepme rinepdyHkiiro muTonoaiOHO0 3al03U OMHUCAB HIMEIBKUN JTKap
K.bazenos y 1840 porri.

XapaxmepHo 03HAKOI0 3GXB0PIOBAHHS € NIOBUWEHHA OCHOBHO20 OOMIHY 8
Op2aHisMi i NOCUNEHHS NPoYecié po3nady MKAHUHHUX OLIKI8, 8)21e800i8, HCUpie
BHACNIOOK NIOBUUEHHST AKMUBHOCMI (hepMeHmis, AKI KOHMpOIioms Yi npoyecu
(eekcoKina3a, cykyunamoeziopozenasa, miojosi i nNpomeoaimudti hepmenmu).

[Tocunenunii po3naj pi3HUX CHOJYK CYNPOBOIKYETHCS HATPOMAKEHHIM
BEJIMKOI KUIBKOCTI METaOOMITIB MPOMIDKHOTO OOMIHY, i OKHUCICHHS SIKHX
BUKOPHCTOBYETHCS BETUKA KUTBKICTh KHCHIO.
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Bracnigok 1p0ro BUHHKAE KUCHEBE TOJIOyBaHHS, SIKe HETATHMBHO BILIMBAE
Ha (YHKIIOHYBaHHA JEIKUX CUCTEM opraHizmy, ocobmuso [THC.

TUPEOTOKCUKO3 € OJHUM 13 HAUTIOUIUPEHIIIUM EHIOKPUHHHUX 3aXBOPIOBaHb,
AK€ BUHHUKAE TEepeBaXHO y >kiHOK Yy Bimi 20-40 pokiB. YacTo THPEOTOKCHKO3
3YMOBJIIOIOTH PI3HI MCHUXIYHI TpaBMHU. 3a BUCHOBKOM bBOTKiHa, TOpe, THIB, CTpax
MOXXYTb OyTH MPUYMHOIO BaXXKOTO THPEOTOKCUKO3Y, SKUU BHUHHKAE 1HOMAI IYXKe
HIBUJKO — MPOTATOM KUIbKOX ToAuH. [lpuunHOIO € cuiibHEe 30YIKEHHS KOpHU
TOJIOBHOTO MO3KY, SIK€ MEPENA€ThCs 10 UIUTOMOAIOHOT 3271031 O€3M0CePEIHbO 110
HEPBOBHX HUIAXaX abo yepe3 Timo¢i3, MO MPU3BOAUTH 10 3BUIBHEHHS BEIUKOT
KUIBKOCTI TOPMOHY.

Xapaxmepnum 0ns 6a3e0080i X60podU € 308HIWUHIL BUNAO XBOPUX.
3okpema, eumpiwikysamicms (ek30pmanvm), KA HAOAE OOIUYYIO CEPOUMOO |
0eujo 3IAAKAH020 U0 (8Upa3 3acmuenioco cmpaxy). Xeopi pi3zko XyOHymo, 3a
KIIbKa micayie moxcymo empamumu 12—16 ke macu mina.

B kiHIll MUHYJIOrO CTOMITTS, KOJIM HE OyJI0 3HAWJACHO HAIIMHUX METOJIB
JIKYBaHHSI THPEOTOKCUKO3Y, OUIBIIICTh XBOPUX BAXKKOIO HOTO (POpMOIO TTOMUpaia
npotarom 2-3 pokiB. Ternep MUPOKO BUKOPUCTOBYIOTH JIIKAPCHKI MpernapaTH, 110
MPUTHIYYIOTh JiSJIBHICTh IUTONOJIOHOI 3aJ103M (paaiOaKTUBHUM WO, MOXIIHI
TIOypaluiy 1 IM1/1a30J1y), & TAKOX XIpypridHi METO/IH.

Mikcenema — BUHUKAE TpU TINOQYHKIIT MMUTONMOAIOHOT 3ajl03u 1 €
JlaMeTpabHO MPOTUIICKHUM 0a3eoBii XBOpoOi. 30KpeMa, ralbMyIOThCS OCHOBHI
npolecu oOMiHYy pEYOBHUH, 3HMXKYIOTbCS THCK KpOBI 1 TeMiepaTypa Tiina. XBopl
CTalOTh KBOJIMMH 1 anaTuyHUMH. CrocTepiraeTbcsi 3arajibHa ciabiCTh, B’SUTICTD,
COHJIMBICTb. XBOpl TMOCTIHHO MEp3HYTh, IIKIpa CTa€ CYyXOI0, 3JIYLIYEThCS,
0COOJIMBO Ha JIKThOBUX 3rMHax 1 romuikax. [loripuryerscs mam’arb. Temnepatypa
Tia 3HWKYETbCS A0 35-36°C, mpuyomy HaBiTh 1H(EKIIMHI 3aXBOPIOBAaHHS HE
BUKIIMKAIOTh 3HAYHOTO MiJBUIICHHS Temmeparypu. CHocTepiraroTbCsi CIU30BI
HAOPSIKK, OAYTIICTh 00M4Yus Ta 1H. HaOpsaku mpu mikceneMi BIAPI3HSIOTHCS BiJ
CEpIIEBO—CYJAMHHUX YW HHUPKOBUX THM, IO MPU HATUCKYBaHHI Ha HAOPSKIY
TUISTHKY HE 3aJTUIIAEThCS CITITIB.

ko rimodyHKIS MUTOMOAIOHOT 321031 BUHUKAE B TUTAYOMY BiIli a00 B
nepioJl BHYTPIMIHBOYTPOOHOTO PO3BUTKY 1 CYMPOBOKYETHCS HECTA4yelo Moy,
BUHHUKAE 3aXBOPIOBAHHS, IO MAa€ HA3By KPETHHI3M. Y TakuxX MOiTe 3HAYHO
3aTPUMYETHCS PICT 1 PO3BUTOK. XOJUTH BOHU TOYMHAIOTH MI3HO — B 2—3 POKH,
NOPYIIYEThCA TpopidyBaHHS 3y0iB. OOnuuus B AiTe ojayTyie, BUpa3 HOro
Oaiimyxuil, Tynuid, poT HaMIBBIAKPUTHM, royioc rpyouil, oxpurumid. Taki AiTH
4aCcTO HAPOKYIOTHCS TITYXOHIMHUMHU.

[Ipu BaxkkOMy MPOTIKaHHI XBOPOOM 3 YCIX €MOLIN 3aJMILAIOTHCS JIUIIE
BIIUYTTS royioAy 1 6oit0. BuHUKae mopyeHHs: NICUX14HOI A1SIbHOCTI.

KpiMm 1ux 3axBOproBaHb, JOCUTh YaCTO BHUHHUKAE LIE OJMH BUJ MATOJOTI —
eHjeMiuHuil 300. [[pyunHOI0 BUHUKHEHHS 11€i XBOPOOM € MOHMKEHA 3[aTHICTb
OpraHi3My XBOPOTO 3aCBOIOBATH 0 a00 HecTauya HOTo B MPOAYKTaX XapuyBaHHS i
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BoAl. OcoOmuMBO dYacTO 1€ 3aXBOPIOBAHHSA 3YCTPIUYA€ThCS B TIPCHKUX Ta
3a00J104eHUX parioHax (B YkpaiHi eHjaeMiuHa 30Ha — Kaprnartn).

Po3pizuarome n’ame cmaodin 300y. Ha nepmii 1 apyrid  cramii
IUMTONOAI0Ha 3aj03a Maike He 301LIblyeThcs. Ha Tpertiit — crocrepiraerbes
HE3HAYHEe MOTOBIICHHS mui. Ha derBepTidt 1 m’ATi cTamisx 300 1HOJI Jocsrae
BEJIMKUX PO3MIpPiB, MOKE YTPYIHIOBATUCH TUXAHHS, TOPYIIYIOTHCS ACSKi

MeTaboiyH1 rporecy. Ha BiMiHY BiJ 3aXBOPIOBaHHS TUPEOTOKCUKO30M, XBOP1 HE
BTpaualoTh Macy, BIJACYTHIH ek30(TalbM, HE IIJBHUIIYETHCS TeMmIlepaTypa TiJa.
Jlnst mpoiTakKTUKK 1[HOTO 3aXBOPIOBAHHS MPOBOJSATH HOMYBaHHS KyXOHHOI COJI
(ma 1 T comi 25 r KJ).

Tupeoxanvyumonin. Binkputuii B 1963 poui. Hanexuts 10 1ol NenTu/IiB,
CKJIaJIa€Thcsl 3 32 3aJIUIIKIB aMiHOKUCIOT. Mae 37aTHICTh 3HUXKYBATH BMICT
KaJIbI[i}0 B KpoBi. [['OpMOH miaTpUMy€e CcTanuid piBeHb y KPOBI Kajbliito 1 Gocdopy,
COpHsiE TEPEXOAY KalbL[il0 3 KPOBI B KICTKOBY TKaHHWHY, AKTHUBYE AISUIbHICThH
nyxHoi (pocdaTazu, nmocuaoe BUIUICHHS PocdaTiB 3 ceuero. 3aCTOCOBYIOTh MPHU
JIKyBaHHI 3aXBOPIOBaHb KICTKOBOI CUCTEMHU 1 3y01B (IMapOJOHTO3Y).

TI'opMoHM MO3KOBOI YACTUHH HAAHUPHUKIB

Y MO3KOBIif pPEUOBHMHI HAJHUPHUKIB CHUHTE3YIOTbCS JBa TOPMOHH —
A0peHain i HopaopeHaiH.

HO H)
HO 7 N\ CH=CHp=NH =CHs HO CH=CHz —NH>
—/ OH OH
Aopenanin Hopaopenanin

[x Ha3uMBaOTH KaTexojgaMiHAMH — "TOPMOHAMH HACTPOIO". YTBOPIOIOTHCS 3
aMIHOKUCIIOT (PeHUTaNIaHIHy 1 TUPO3UHY. BiApI3HAIOTHCS TUM, IO aJIpEHANIH — L€
METWJIbOBaHUN HOPAJAPEHAIIIH.

Anpenanin (Bix natuacbkoro ad — mpu i renalis — HupkoBwuit). € moxigHUM
aMIHOKUCIIOTH aJipeHaliHy. JIerko OKHCHIOETBCS Ha CBITJII B JIY’)KHOMY
cepenoBuii. Cekpelis aJjpeHaliHy MOCUIIOEThCS Y TUX BUMAKAX, sIKI BUMararTh
aZanTUBHOI TiepeOynoBH MeTaldomi3My. 30Kpema, Mpu CTpeci BIH MOOLTI3ye
BHYTPIIIIHI pE3epBH OpraHi3My, B 3B’SI3Ky 3 UMM [[ICTaB Ha3By ' aBapiitHOTo"
TOPMOHY.

is aopenaniny:

— TIOCWIIOE Tporecu (EepMEHTATUBHOTO PO3IICTUICHHS  BYTJICBOJIB,
HacaMIiepe]] TUIKOT€HY B M’si3aX 1 TEYIHIl, [I0 CHOPHUA€ MIABUIICHHIO BMICTY
TJIFOKO3U B KPOBI;

— MOCHJTIOE JI1 TIOJII3 1 MOOLTI3ali0 KUPIB 13 )KUPOBUX JECTIO;

— TIOCHJTIOE O17TKOBHI OOMIH 1 BUBECHHS 13 CEUYEIO a30TUCTUX CIIOJIYK;
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— TMIJBUIIYE BMICT XOJecTepuHy 1 (ocdormineprutiB y KpoBi, CHpuse
3HMKEHHIO BMICTY HeopraHigyHoro dochopy y M’s3ax;

— TMOCHJIIOE YacCTOTY 1 CHJIY CEpLEBHX CKOPOYEHb, MIJBUIIYE THUCK KPOBI,
PO3ILIUPIOE KAIUISPH;

— 1oc1abIIIoE TIIaJIeHbKY MYCKYJIaTypy OpOHXIB, KHIIIOK 1 CEYOBOTO MiXypa;

— OJIHMM 13 KIHIIEBUX MPOAYKTIB PO3Maay aapeHalIiHy € IMIrMEHT IIKIpH —
MenaHiH. [Ipu mopyiieHH1 Horo yTBOpeHHs BUHUKAE 'OpoH30Ba" XBopoOa.

B opranizmi € L-anpenanid. 3a (pi3MYHUMU BIACTUBOCTSIMH aJpeHATIH —
KpUCTaJlIYHA PEYOBHHA O1710T0 KOJBOPY, TipKa Ha CMakK, BaXKKO PO3YHMHHA y BO/II,
HECTIMKa, JJErKO BCTYIA€ B PEaKIlli OKUCICHHS 1 3aMIIIEHHS, ONTUYHO aKTUBHA.

Hopaopenanin. XapakTepusyeTbcsi pEryiasiTOPHOIO Ta MEIIaTOPHOIO II€IO.
BriivBae Ha pi3HI JaHKM OOMIHY peyoBuH. Pasom 3 aapenaniHoMm 3a0e3nedye
MOO1TI3a11}0 BHYTPIIIHIX PE3EPBIB OPraHi3My B €KCTPEMaJIbHUX yMOBaX, MPOLECU
ajanTalii Oopra”i3aMy. AHTAroHICT IO BIJHOUICHHIO JI0 aJpeHaTiHy 3a i€l Ha
CYIUHH.

[Ipu ypakeHHI MO3KOBOI YAaCTUHU HAJHUPHUKIB MOXKE CIOCTEPIraTucs
rinep@yHkiis 1. BuHUWKae Ha/UIMIIOK TOPMOHIB, SIKUHA CYNPOBOIKYETHCS
TiNepTOHIELO, rinepriikeMiero, TIIIOKO3YPIEIO, PO3BUTKOM Hedpury,
aTepOCKIIEpO3y, MOPYIICHHSIM MO3KOBOTO KPOBOOOITY.

[Ipenapati  TOpPMOHIB  3aCTOCOBYIOThCS ~ IPH  CEPIEBO-CYAHHHIN
HEJIO0CTATHOCTI, IIIOKAaX, TIOTIIKEMIYHIA KOMI.

I'opmonu rinogizy

I'inod13 — HUXKHIKA NPUAATOK MO3KY, TOCUTh CKJIAIHUI €HAOKPUHHUI OpraH.
BpaxoBytoun ioro (QyHKIlOHaJIbHE 3HAY€HHS, Tinodi3 BBa)KalOTh CBOEPITHUM
IEHTPOM €HJIOKPHUHHOI CUCTEMH.

VY crpykrypi rinogizy po3pi3HSAIOTh TPU 30HU: NEpenHIo (ageHorinodis),
cepenHio (iHTepMmendiaibHa 30HA), 3aaH0 (Heiporinodi3). KoxkHa 3 mmux 30H
BUJIIJISIE XapakTepH1 [JIsi Hei TOPMOHM, SIKI PErylioloTh Ty YH IHIINY JIaHKY
OOMIHHHX TIPOIIECIB B OpraHi3Mmi.

Anrmiicekuii engokpurosor JI.Cmit, BuB4aroun (yHKIIii rinodizy, BUIBUB,
M0 MCJIS BUAQJICHHS HOTO0 y TBAapWH CIOCTEPITAETHCS TOPYIICHHS (YHKIHN 1
aTpodist eSKMX 3ajl03 BHYTPIMIHBOI CEKperi (MUTOnoai0H01, HAaTHUPKOBUX,
CTaTEBUX ), MOPYIIYETHCA PICT 1 ACSTKI OOMIHHI TIPOLIECH.

Pazom 3 Tum mpu mepecanii rinodizy mopyimieHi (yHKIT BlHOBIIOIOTHCS.
Otxe, OyJlO BCTaHOBJIEHO, IO Tino¢i3 BHAUISIE PEUYOBUHM, SKI PETYNIIOIOTh
(GyHKUIOHATBHY MISUIBHICTh PAY €HJAOKPUHHUX 3aJ103, BIUIMBAIOTH Ha OOMIHHI
MPOLIECH B OPraHi3MI.

Otxe, BIUB rinodizy Ha pi3HI JaHKU OOMIHY PEYOBHH BHSBIISIETHCS HE
0e3mocepeIHbo, a OMOCEPEAKOBAHO, BIUIMBAIOYM Ha (DYHKIIII IHIIUX €HIOKPUHHUX
3aJ103, SIK1 TIepeOyBaroTh IiJl HOr0 PEryIsSsTOPHOIO Ji€r0. ToMy TOpMOHHM Tinmodizy
MAalOTh Ha3BY TPOMHHUX TOPMOHIB (BiJ TPEILKOTO tropoS — HAMPsSMOK).
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I'opmonu nepeannoi xo.i rinogisy

1. Comamomponnuii 20pMOH (COMAMOMPONin), 2OpMOH POCHL).

Bunainenuit 3 excrpaktiB ajgeHorinmodizy y 1921 pomi aBancom i1 JIoHrom.
Mae OUIKOBY TPUPOAY 1 OJIITOMEPHY CTPYKTYpy. MosekyisipHa maca Horo 23-
46 tuc. CknamaeTbcsd 3 OIHOTO MOJINCHTUIHOIO JAHIOra, SKUid MICTUTH 191
3QJIMIIOK aMIHOKHCJIOT. Ma€e BUCOKY BUJIOBY CIIEIIU(PIUHICTD.

[Ipu HagmipHOMY BHJIIJIEHHI TOPMOHY Y MOJIOJIOMY Billi, A0 HacCTaHHSA
CTaTeBOI 3pUIOCTI 1 JI0 3aBEepIICHHs TpoleciB (OopMyBaHHS KICTKOBOI TKaHUHH,
CIIOCTEPITAETHCS MOCUJICHUHN PICT TLTA JIOAWHU, MO0 MPU3BOIUTH A0 TiraHTHU3MY
(picT Moke nocsaratu 2-2,5 M).

HanMipHe BHIUIEHHS TOPMOHY pPOCTY B 3pUIOMY Billl NPUBOAUTH M0
pPO3BUTKY akpoMeraJii. O3HaKaMy 3aXBOPIOBAHHA € HENPOIOPILIIITHE PO3POCTaHHS
OKpEMHUX YaCTUH TIJa, HAAMIPHUM pICT KICTOK KIHIIBOK, TOJIOBH, OOIMYYS,
pO3pOCTaHHA M’SIKMX TKaHMH — HOca, T'y0, si3uka, migoopiaas. CrnocTepiraerbes
HAJMIpHUI PICT BOJOCCS HAa TUTl, 30UIBIIYIOTECS BHYTPIIIHI  OpTraHH,
CIIOCTEPITAETHCS TIIepTPOPis ASTKUX SHAOKPUHHUX 3aJ103.

[Ipu HemocTaTHROMY BHUIIJICHHI TOPMOHY (TIMOCEKpEIlisi) CIIOCTEPIraeThbes
CIIOBUIBHEHHSI POCTY 1, SK HACIIJOK, PO3BHUBAETHCS KAPJMKOBICTb. PicT mpu
npomy He mnepeBunrye 0,9-1,2 wm. TinmodizapHi Kapiauku MaioTh BiJHOCHO
MPOTOPIiiiHYy OyZ0BYy Tisa, Jenio 301IbIIeHY ToJIOBY. B po3yMOBOMY pO3BUTKY
BOHHU HE BIJPI3HIIOTHCS BiJl 3BUYAHHUX JIFOJICH.

ComMaToTpomnHi BIJITpa€ BaXXJIUBY poOJb B 3a0e3MedyeHHl aHaOOJIYHUX
nporieciB, crnpusie cuHTe3y OinkiB 1 HK, 30inablieHHIO piBHS TJIIOKO3U B KPOBI
(m1a0eToreHHU e(eKT), MOCWII0E TPAHCHOPT PAAY CHOIYK B KIITHHM Ta iX
3aCBOEHHS.

2. AKTI — aoperoxopmukomponHuii 20pMOH.

3a ximiuHow mnpuponoro AKTI — mominentua 3 MOJEKYJISIPHOIO MAacoro
2500. o iioro ckiiaay BXOAUTh 39 3aUIIKIB PI3HUX aMIHOKHUCIIOT.

OcnoBHa pons AKTI mossirae B mpUCKOPEHHI CUHTE3Y KOPTUKOCTEPOIAiB B
KOpl HATHUPKOBUX 3aJl03 XoJiecTepuHy. BiH Moke Oe3mocepeaHbo MisiTH Ha
TKaHWUHY PI3HUX OPTaHIB, a TAKOXK Yepe3 KOPY HATHUPKOBUX 3aJ103.

[Tpu wenocratHiit cexperiii AKTI BUABISIOTBCS BCl XapakTEepHI CUMITOMHU
rinoyHKIli KOPH HATHUPHUKIB.

IIpu rimepcekpenii  AKTIT BunHmkae 3axBoproBaHHS —rinodizapHHA
6azodimizm (xBopoba Kymrinra). st 11bOro 3axBOPIOBaHHS XapaKTEpPHUM €
rinepriikeMis, JeMiHepai3allisi KICTOK, OBOJIOCIHHSI 00JIMYYsl, 3aMajieHHs] CalbHUX
3aJ103.

3. Tupeomponnuii 20pmMoH (Mupeomponin,).

CknagHuii O1IOK-TJIIKOMIPOTEIA 3 MOJICKYJISIPHOIO MAacol 3 MOJICKYJISIPHOIO
Macoro 28000. CknamaeTbcs 3 JBOX CyOOAuHHUIIL — O- 1 [-, 3B’SI3aHUX HE
KOBAJIGHTHUMHU  3B’s3KamMu.  YepryBaHHsS  aMIHOKHCIOTHUX  3aJIUIIKIB B
¢-cy0OTMHUII TOPMOHY KOKHOTO BHIy TBAPUH OJTHAKOBE, a IEPBUHHA CTPYKTYpa
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B-cy0oauHuLb y pi3HUX BUIB TBapuH pi3HA. AKTUBHICTh TOPMOHY BU3HAYAETHCS
BJIACTUBOCTSAMHU [-cyOomunuill. IIpoTe 1 aKTUBHICTh BUSBIISIETBCS TUIBKU IIICTIS
3’€THaHHA 6 1 B-CyOOMHUII.

I'opmoH 3a0e3neuye HopMmaiabHe (YHKIIIOHYBAaHHS HIATOMOMIOHOI 3aJ103U —
CTUMYJIIOE€ PICT 1 PO3BUTOK EMITENiI0 (PONIKYIIB IMUTONOAIOHOT 3amo3u. Ilix
BIJIMBOM THUPEOTPOMIHY CTUMYIIOIOTHCS MPOIECH MOTIUHAHHS MOAMIIIB 3 KPOBI,
BKJIFOUEHHS Oy 10 CKJIaAy TUPEOiMHUX TOPMOHIB Ta 3BUIbHEHHS iX 13 3aJ103H.

B nepenniit goi rinmoizy CUHTE3YIOThCS TaK 3BaHI 20HAOOMPONHI 20PMOHU:

a) Qonikynocmumynonuuii 20pmon (gonimponin). Y caMOK CTUMYITIOE PICT
1 1o3piBaHHSA (QOJIIKYJIB SI€EYHHKA, y CaMI[IB — PO3BUTOK CIEPMATOr€HHOTIO
EMITENI0 B CiM’SIHUKaxX 1 crepMaroreHes. lle ckimaaHuii O110K—TIKONPOTEn 3
MOJIEKYIsIpHOIO Macoro 10 67000. MicTuTh a30T, CIPKY, TIIOKO3Y Ta TNIFOKO3aMiH.

6) Jlakmomponnuii 2opmon  (nponakmun, ammamponin). Perymioe
MATepPUHCHKHI iHCTHHKT, PO3BHTOK i (DYHKITIOHYBaHHS MOJOYHOI 3am03u. Moro
3aCTOCOBYIOTh TNpPU 3HUXKEHIN CeKpelili MOJOYHOI 3aJl03U B MICIANOJIOTOBUI
nepioz.

8) Jlomeinizyrouuu copmon (momponin). CTUMYIIOE Yy CaMOK PICT
douikyiB, X J03piBaHHS, OBYJISILIIO Ta YTBOPEHHS >KOBTOro Tija. lleit ropmon —
TIIKONPOTEiA 3 MosiekyJsipHOto macoro 40-100 Tuc. MicTuTh Taki aMiHOKUCIOTH
SK TUPO3UH, TPUNTO(AH, MICTUTH TITFOKO3aMiH.

I'opmonu cepeannoi goi rimogisy

Menanomponin. I'OpMOH, KWW PEryirO€ MIrMEHTAlLl0 MIKIPU y TBapHH. 3a
CBOEI0 XIMIYHOI TIPUPOJIOI0 — TMOJINENTHA, MICTUTh 13-22 aMIHOKHUCIIOTHI
3anmuuikd, MosiekynapHa maca 2000. € nBa Buam — & 1 . G—MeJaHOTPONIH
CKJIAJaeThesl 3 13 aMIHOKMCIOTHUX 3alMILIKIB, B — 3 18. d—MemaHoTpomiH Mae
OJIHaKOBY OYyJIOBY Yy PI3HHMX BU[IIB TBAPUH, a [3 — Ma€ BUJOBY CIIEHU(PIUHICTb.

MenaHOTpoMiH CTUMYJIIOE MiSUTbHICTh MeIaHO(OpIB, aKTUBYE O10CHHTE3
POJIOTICUHY, CIIPHUSIE AJANTAIlil OKa 10 TEMPSIBY 1 MIBUIIYE TOCTPOTY 30DYy.

TI'opmonu 3aaHB0OI YacTkM rinodizy (Heiiporinogisy)

1.  Baszonpecun (ammuodiypemuynuti 2opmow). LluximiyHud  meNTUI,
CKIIAQJAEThCS 3 9 3aNMIIKIB aMiHOKUCIOT. JloOpe po3unHsIEThCS y BO1. 3a0e3neuye
JSAITBHICTD OJHIET 13 HaWBAXKIUBIMUX (DYHKIIIOHATBHUX CHUCTEM Opra”izMy —
CUCTEeMH peryndauii BogHOro oOMiHYy. BazonmpecuH CcTUMYyJIO€ 3BOpPOTHE
BCMOKTYBAaHHS BOJIM B HUPKOBHX KaHAJIBIISX.

[Ipn nowKoKEHHSIX HEUporinodizy 3MEHUIYEThCS BHAUICHHS TOPMOHY,
BHACJIIZIOK YOTO PO3BHUBAETHCS 3aXBOPIOBAHHS, IO Ma€ Ha3BY ' HEIYKPOBOIO
niabety". XBopi BiAUyBalOTh MOCTIMHY CIIpary, pa3oM 3 TUM 3HAYHO I1IBUIYETHCS
BUJIIeHHsT cedl. [Tpu Baxkkux (opmax 3axBOpIOBaHHS JOJuWHA BUnuBae 10 20
JITPiB BOJIM 3a A00Y 1 CTIIBKH K BUILISETHCS cedi (MOoiypis).

2. Oxkcumoyun (oyumoyun). IAKITIYHUN TIENTHI, SIKUA CKJIAJAa€Tbes 3 9
3aJUIIKIB aMiHOKUCIOT. Monekymsipaa maca — 1000. [ligBuiye TOHyC riaieHbKUX
M’s131B, OCOOJIIBO MATKH.
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TEMA 7. TOPMOHH

HazBa ropmMoHy MOXOAMTH BiJ] IPEUBKOro "MIBUAKO Hapokyro'. Cekperis 1
aKTUBHICTh OKCUTOLIMHY 3aJICKUTh BIJl (PYHKIIIOHAJIIBHOTO CTaHy OpTaHi3My — IIiJI
4yac BariTHOCTI BOHU 3HAYHO 3MEHIIYIOThCS, a ITiJI Yac MOJIOTiB 30UIbIIYIOThCA. B
THEKOJIOT1YHINA MPaKTUIll TOPMOH IIMPOKO BUKOPHUCTOBYIOTH JUISI CTHUMYJISINT
POAOBOI MiSITBHOCTI.

OKCHUTOLIMH CIIPUSiE€ TAKOXX CKOPOYEHHIO M’SI31B KHUIIOK, CEYOBOT'O MIXYpa,
CTUMYJIIOE CEKPEIliI0 MOJIOKAa aKTUBAIIIE€I0 TOPMOHY aJICHOTINMO(]13y IPOJIAKTUHY.

Kpim ropMoHiB, BUAUISAIOTE TPYITy TOPMOHOIIIB (ITaparopMoHiB).

I'opmonoinum (maparopmonu) — Ppi3HOpiAHI 32 XiMiYHOW OyI0BOIO
PEYOBUHH, fIKI MAKOTh CWJIBHY O0ioj0oriyHy Ail0 Ha Oarato (i3iosoriyHux
npoueciB B OpraHizmi; Ha BiAMIHY BiJ rOpMOHIB, 0I0CMHTE3 iX HEMAa€ CTPOroi
JIOKaJi3auii i, KpiM TOro, BOHU BUSIBJISIIOTH KOPOTKOYACHY 0I0JIOTiYHY ail0.

HaliBa)xyiMBIIIMMH cepej] TOPMOHOI/IIB € mpocTarjJanauum. Binkputi 1 1936
poui JI.EitnepoM B ciM’siHil pimuHi TIOAMHY. [X BUAIIMIM 3 €KCTPAKTIB IIPOCTATH,
3BIJIKM BOHU 1 JICTaJM CBOIO Ha3By. B Haim yac Bigomo Ouibine 20 mpuUpoIHUX
TIPOCTAarIaHMHIB. IX MomepeJHUKaMKM € HeHACHYEHi KUPHI KMCIOTH: JIiHOJIEBA,
JIHOJICHOBA, apaxiJioHoBa Ta 1iH. MaloTh BHCOKY CTyMmiHb MeTafoii3My. 3a
010JIOT1YHOO JII€I0 MPOCTArVIAHAWMHU BIAHOCATHCS A0 ''MicleBUX', a00 KIITHHHHX
TOPMOHIB.

MicuieBi TOPMOHU — TOPMOHH, SKi BHUPOOJSIOTHCS B OKPEMHX OpraHax i
BIUIMBAIOTH Ha I1i caMi OpTaHH.

[IpocTrarnanavHKU B CKEJIETHUX M’ S13aX MOCUIIIOIOTH IIIIKOTEHOJII3, B AKUPOBIM
TKaHUH1 — JIIOJII3, B HAIHUPKOBHUX 3aJI03aX — CTUMYJIOIOTh CHHTE3 CTEPOITHUX
TOPMOHIB. BHKOpHUCTOBYIOTbCA B MEAMYHIN MPAKTUIl A1 CTUMYJISLITI POTOBOT
JUSTIBHOCTI, JIJIS1 JTIKYBaHHSI OpOHXITIB, apTPUTIB, TPOMOO031B, BUPA3KH LIUITYHKY.

Kpim npocTarnannHiB, 70 TOPMOHOIAIB BITHOCSATHCS:

— I'opmonoiou mpaenozo Kanany:

a) TacTpUH — BHPOOJIAETHCS CIM30BOI OOOJOHKOI UUTYHKY. Crpuse
BUJIIJICHHIO IILUTYHKOBOTO COKY, COKY ITINIIYHKOBOI 3aJI03U, >KOBYi, ITiJIBUIIYE
TOHYC IIJTYHKY 1 KUIIOK;

0) CEeKpeTMH — BHUPOOJIIETHCSA KIITHHAMH CIHM30BOI OOOJIOHKH TOHKOTO
KUIIEYHUKA I1J] BIUIMBOM COJISIHOI KHCIOTH HITYHKY. CTHUMYJIO€ BHUAUICHHS
M1IUTYHKOBOIO 3aJI03010 BOJIU Ta T1IpoKapOOHATIB;

B) TAHKPEO3UMIH — BHUPOOJSIETHCS CIIM30BOIO OOOJOHKOK TOHKOTO
kuieyHuka. Cropusie BUpoOJeHHI0 (GEepPMEHTIB 1 T1IpoKapOOHATIB MiANLTYHKOBOIO
3aJ103010;

I') XOJEUCTOKIHIH — BUPOOJSETHCSA CIM30BOI0 OOOJOHKOK TOHKOI KHILIKH.
Ckopouye M’sI31 AKOBYHOT'O MiXypa 1 CpUs€ BUILICHHIO KOBYl y 12—Tanmy KUIIKY.

— Heiipo2opmonu — cunme3yromscs 8 HelipoOCeKpemopHUX KiimuHax:

a) TicTaMiH — TOXIAHUN aMIHOKHUCIIOTH TICTUIUHY (YTBOPIOETHCS MpHU i
nexkapOoKcuiIyBaHH1). BUpoOisieTbes KIIITHHAMU HIKIPH, JIET€Hb, TPABHOTO KaHATY.
OcHoBHa HOTO (PYHKIIISI — TyMOpajbHe 30yIKeHHS CEKPEIIil COISIHOI KUCIOTH B
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nuTyHKy. [locuiroe Takox TOHYC MyCKyJaTypH, PO3IIMPIOE KPOBOHOCHI CYAMHH 1
3HMXKYE THCK KPOBI;

0) cepoToHiH — yTBOproeThes B [IHC, kimiTuHax cam30Boi 000JI0OHKH KUIIOK 1
M1IUTYHKOBOI 321031 B pe3yJIbTaTli OKUCHEHHS 1 HACTYITHOTO JIEKapOOKCUITYBaHHS
aMIHOKUCIOTH TpunTodaHy. € MeaiaTopoM HEPBOBOTO IMITYJIbCY B HEPBOBUX
HEHTpax 1 B nepuepuIHX HEPBOBUX BOJIOKHAX;

B) aneTuixoiin — cuHre3yerbes B EIIC OaraTthoX HEMpOHIB IIEHTPAIBHOI 1
nepudepruvHOi HEPBOBOI CHUCTEMHU. Y TBOPIOIOTHCS MPH TOJPA3HEHHI 3aKiHYCHb
NapacUMIIATUYHUX HEPBOBUX BOJOKOH 1 € MEAIaTopoM Iepenadi HEpBOBHX
IMITYJIbCIB B1Jl HEPBOBUX BOJIOKOH Ha M’S3H.

— I'opmonoiou — pecynamopu mucky Kposi:

a) aHTIOTEH3WHU — MOJINENTUIH, Kl YTBOPIOIOTHCS 3 B—T00yIiHIB KPOBI.
Micrie ix mii — HupkoBi apTepii. [Ipu rinepiHkpenii BUHUKa€ HUPKOBA TiNIEPTOHIS;

0) KiHIHM — TIOJIMENTHIMA, YTBOPEHI B pI3HUX OpraHax 1 TKaHWHAX.
Po31mmproroTh IpoCBIT KPOBOHOCHUX CYAMH, 30UIBLIYIOTH IIBUJKICTH KPOBOTOKY,
HOCUJIIOIOTh  poOOTYy cepls 1 JIET€Hb, CHPUSIIOTh 3HUKEHHIO THCKY KpOBI,
M1JBUIIYIOTH TPOHUKJIMBICTh KAIlJISPIB.

TEMA 8. HYKJIEIHOBI KUCJIOTH

Hykneinosi kucnomu — ye SUCOKOMOJNEKVIAPHI CHOIYKU, NOOVOOS8aHi 3
BEIUKOL KIIbKOCMI CMPYKMYPHUX OOUHUYb — HYKIEOMUOIB.

Hyxkneomuou — ye mpboxxomnonenmmui cnoyku, 00 CKIaoy sKux 6xo0smn.

—a30THUCT1 OCHOBH (mypuHOBi —A, ['; mipimigunosi — [, T,Y) ;

—BYIJICBOAM 3 IpyIHu neHTo3 (prbdo3a abo ne3oxkcuprudo3a);

—H3PO,.

Cnonyku, MoleKkyla SKUX YMEOpeHa NYPUHO800 abo NIPIMIOUHOBOO
OCHOB010 | NeHMO3010 (pub03010 Ul 0e30KCUPUO03010), HA3UBAIOMb HYKIEO3UOAMU.

Ha3Ba Hykj€03uay BH3HAYAETHCS A30THUCTOK) OCHOBOIO, IO MICTUTHCS B
HbOMY. Tak, HyKJI€03u/I, IKUW Ma€ B CKJIAJll MOJICKYJIM aJIcHIH, HA3UBAIOTh:

—A + neHTo3a — aJcHO3UH; —Y + neHTo3a — ypuauH,;

—I" + neHTo3a — ryaHosus; —T + neHro3a — TUMIIHH.

—I[ + nmenTo3a — HUTHUINH;

Ha3Ba Hyk/1€0TH/IIB TOXOIUTH BiJl HA3BU OCHOB, 11O BXOJATH JI0 iX CKIIATy,
abo BiJ Ha3BM HyKJeo3uay. Tak, SIKIIO HYKJIEO3HUJ MICTUTh a30THCTY OCHOBY
aJIcHIH, TO BIH Ha3UBAETHCS:

—A — a/IeHIJIOBa KUCIIOTA, —I1 — nuTHANIOBA KUCIIOTA,

—I" — ryaHinioBa KUCIIOTa; —T — TUMiaMIOBa KUCIIOTA.

—Y — ypuanIoBa KUCIIOTA;
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(Hyxneotnau, 1mo MicTATh puoo3y).

AHQJIOTIYHUN TPUHIMIT HA3B BJIACTUBHUH 1 JJII HYKJICOTHIIB, SIKI 3aMICTh
pub03U MICTATHh J1€30KCUpUO03y. BiAMIHHICTH TONSTaE TUIBKU B TOMY, IO JO
HA3BU HYKJICOTHAY MOMAEThCS Mpedikc Ne30KCHU—: N1e30KCHAJCHIIOBAa KHUCIOTa 1
T.J.

Jlamo kopomky xapaxmepucmuxy /JHK.

JIHK € OCHOBHHMM reHEeTUYHUM MaTrepiajioM >KUBHX cHCTeM. B opraHizmax,
3a BHHSATKOM BIpyciB 1 OakTepiii, BOHa CKOHIICHTpOBaHA B sJipax KJIITHH.
Hesemuka ximpkicte JIHK MicTHTBCS B MITOXOHAPIAX, XJIOPOILJIAcTax.
XapakrepHoto o3Hakoro JIHK e ii Bucoka MonekynsipHa Maca.

Yuacmok monexynu JHK, 6 sxomy 3anucana ingopmayis npo nepeuHHy
CMpYKmypy OLIKO80I MONEKYIU, HA3UBAEMbCSL 2EHOM.

[Tpu rigpomizi JHK yTBOpro€Tbest HOTUpH BUIA HYKIECOTHIIB:

—A + ne3okcupudo3za + dochopHa KUCI0TA — 1€30KCHUAICHIIOBA K—Ta;

—I" + ne3okcupubo3za + gocdopHa KucIOTa — JE30KCUTYyaH1IOBA K—Ta;

—I1 + nme3oxcupubo3za + dochopHa KHUCIOTAa — JE30KCUITUTUIUIIOBA K—Ta;

—T + ne3okcupubdosa + GpocopHa KUCIOTa — TE30KCUTUMIINIIOBA K—Ta.

Jlo ckmamy HYKJIEOTH[IB BXOJSATH MypHHOBI a30THCTI ocHOBH ( A 1 I') Ta
nipuMiIMHOBI a30TUCTi ocHOBH (111 T).

B 1952 p. Buennit E.Yapradgd BUBIB psan mpaBuil MO0 HYKICOTHIHOTO
cknany JJHK ( ix HazuBaroTh npaswmia Yapradda). CyTs ix Taxa:

1. Cyma nypunogux ocrog 00pieHIOE CYyMI RIPUMIOUHOBUX OCHOB.

A+TI'=0[+T

2. Monspruii emicm adeniny (A) dopienroe moasprnomy emicmy muminy (T):
A=T,a60 A/T = 1.

3. Monapnuii emicm eyaniny (I') OopieHioe Moaapromy emicmy Yumosumy

I'=1] abo I'/I] =1.

4. Kinvkicms aminoepyn y nypuHosux i nipumiounosux octosax JHK
O00PIBHIOE KiIbKOCMI Kemozpyn — 6.

B 1953 pomi Bueni /[.Yomcon i @.Kpix (KeMOpIIKChbKUN YHIBEPCUTET)
3anporonyBaiu monaenb cTpykrtypu JHK (puc.8.1). BoHu BcraHoBwiIM, IO
mostekyna JIHK — 1ie moaBiitHa criipaib MOMIHYKJICOTHIHUX JIAHIIOTIB, 3aKPYyYCHHUX
HaBKOJIO OfHI€i oci. BoHnm oOepHEHI OauH 10 OJHOIO a30TUCTUMH OCHOBAaMH, a
330BHI PO3MIIIEH] 3aJUIIKA J1e30KCUprO03u 1 (GochopHOi KHUCIOTH. ACHIH
CIIOJIYYCHHI BOJHEBUMH 3B’SI3KAMH 3 TUMIHOM, TyaHIH — 3 [IUTO3HWHOM, MPUIOMY
MDK aJICHIHOM 1 TUMIHOM € JBa, MK TyaHIHOM 1 ITATO3MHOM — TPU BOJIHEBHX
3B’s13kM. KoxkeH BuTok cripani Mae 10 mapHyKJI€OTH/1B, MIKHYKIICOTH/IHI BIJCTaH1
craHoBisATh 0,34 HM, oauH BUTOK (Kpok) cmipami — 3,4 HM. B okpemux
OakTepiodariB 3HaiieHa ogHocmipaabHa mosiekyia JJHK. Oxnonanirorosi JJHK
BUSIBJICHO Y BIpYyCY MOJIOMIETITY, IpIOHOMY BIpYCl MUIIICH.
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Puc. 8.1. Cxema 6ynoBu moaexkyan JJHK (3a ®@.Kpikom i /I.Yorconom)

Pubonykneinosa kucnoma (PHK.)

Bussneni PHK wmaiixe B ycix KmTUHHHX (pakuisax. Haiibiipma KijgbKiCTh
PHK 3o0cepemxena B pubocomax. Tyt Bmict PHK B okpemux Bumaakax gocsrae
Maike 80% 3aranbHoi kiabkocTl. OcHoBHa Maca PHK micTuthcs B murtorniazmi 1
muie 10-20% — B sapi. [Tpu rigpomnizi PHK gae taki Hykneotuau:

—A + pubo3a + ¢ochopHa KUCIOTa — aJIEHIIIOBA KUCIIOTA;

—I" + pubo3a + dochopna kuciora — ryaHizoBa KUciaoTa;

—I1 + pubo3a + dochopHa kuCI0Ta — MUTHIUIIOBA KUCIIOTA,

-V + pubo3za + ¢pochopHa KHCIOTa — YPUIUIOBA KUCIIOTA.

Hyxneomuo, wo crkradoaemovca 3 aoleHiny, pubosu i mpvox 3aIUUIKIE
docgopnoi kucromu, nazusacmocs adenozunmpugocgopuna xucioma (ATD).
L]e maxpoepeiuna cnonyka, siIKa CUHME3YEMbCSL 8 MIMOXOHOPIAX:

A—pubosa— P~ P ~ P

Monekyna PHK — e oaHocmipadibHMII HYKJICOTUIHUM JIAHIIOT, SIKUM B
JEeSKUX TUISHKaX MOKe OyTH ABOCHIPAJIBHUM 3 YTBOPEHHSM BOJIHEBHX 3B SI3KIB
MDK KomIuieMeHTapHuMHu ocHoBamMu (A-Y, I'-11). Jlo ckmany PHK 3 a3zotucrux
OCHOB 3aMiCTh TUMIHY BXoauTh yparui. PHK Ouibmiocti BipyciB aBocmipaibHa.
Ha Biaminy Bix monekynu JIHK, sika Mae nocuth )KOpCcTKY KOH(QIrypaiito,
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monekyna PHK wmoxe 3miHoBatu Qopmy 1 KoHbiryparito 3anexHo Bix pH,
TeMrepaTypH, IHIIHUX (AKTOPiB 30BHIITHEOTO CEPEIOBUIIIA.

PuboHykIIeTHOBI KHCIIOTH 3aJIeKHO B iX (DYHKIIIH, MOJEKYJISIPHOI MacH 1
JIOKaJIi3aIli B KJIITHHI MOJIUIAIOTh HAa TaKi OCHOBHI IPYIIH:

1. Ingpopmauinuna PHK (iPHK), a6o mampuuna PHK (mPHK) -
CTaHOBUTH O1M3bKO 5% Bciei knitunnoi PHK. Ii MonekynspHa Maca KonMBaeThes
Bix 300 Tuc 1o 4 muH. Koxxna monekyna iPHK min yac cunaTesy B sapi oaepxkye
iHdopmarito Bix JIHK y dopmi ckomiiioBaHOI MOCIIIOBHOCTI a30TUCTUX OCHOB 1
MIEPEHOCUTH i1 Ha puOOCOMH, JIe BOHA pPealli3yeThes mpu OiocuHTe31 Oika. KoxxHuii
OUIOK, SKUH CHUHTE3YEThCS B KIITHHI, KoayeThcs cneuupiunoro MPHK abo
cnenudiynoro auisiakoro MPHK. Mae OynoBy naHitora, nmogioHy 3a CTPYKTYpPOIO
no JIHK (BigMiHHICTH TOJISITA€ B TOMY, IO 3aMiCTh a30THUCTOI OCHOBU T B
mousekysty PHK BxitouaeTscst ¥V, 3aMicTh 1e30Kkcupu003u — pubo3a).

2. Tpancnopmna PHK (mPHK), aGo sk iX paHille Ha3uBald pPO3YUHHI
PHK (sPHK) (cumBon «S» Binx ciosa "soluble” — po3unHHuii, aHII.), CTAHOBHUTH
10-15% Bciei PHK xmitunu. BoHu JokanmizoBaHi B OCHOBHOMY B TiajioIuiazmi
KIITHHU, SIIEPHOMY COKYy 1 B O€3CTPYKTYpHIM YacTHHI MITOXOHIpPIM Ta
xJjioporacTiB. XapakrepHoto o3Hakoro TPHK e ix HeBenuka MonekyinspHa maca —
20-35 Ttuc. OcnoBHa ¢ynkiis TPHK — xogyBaHHsS 1 epeHECEHHS aKTHBOBAHHMX
aMIHOKHUCIIOT 10 MicCIlsi CUHTE3y OUIKy — 10 pubocoM. KoxkHa 13 20 aMiHOKHCIIOT
mae cBoto TPHK (me menme omniei). Monekynu TPHK matote dopmy nmctka
KOHIOIIHUHHU (pHC.8.2).

Axuenropusa AxuenropHa
4 AlnsAxka

,sAinamra

AKTHKOQONOBA

AuTHxoQoKOBa neTnA

nerna

Puc. 8.2. Tpancnoprana PHK (TPHK)

Ha ogHOMY KiHITI MOJIEKYIIH PO3MIIIEHUH TPUHYKICOTUTHUN 3AJIUIIOK, KM
CHOJYYa€eTbCcsl 3 BIANOBIAHOIO a/K. Y TakoMy BHUIUIAJlI AaKTUBOBaHA a/K
NEPEHOCUTHCSI HA TOBEPXHIO PUOOCOMH, Ji¢ 1 BKIIIOYAETHCS B MOJIEKYNy OljKa,
sakuil cuHTedyerbea. Y Monekyni TPHK € ninsaka, 3 momomororo sikoi BOHA
MIPUETHYETHCS 10 pUOOCOM — aHmMuUK00oH (TPUTLIET HYKIICOTHU/IIB).
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3. Pubocomanvna PHK (pPHK), ab6o cmpykmypna PHK — cTaHoBUTH
OCHOBY puOOCOM, Ji¢ MIITHO 3B’s3aHa 3 Oiu1KoM (prbocoma Ha 25% CKiIamaeTbes 3
oinky 1 Ha 75% — 3 PHK). lna pPHK xapaktepHa Bucoka MoJeKyIsipHa Maca — Bijl
500 tuc o 2 muH. Maibke Bcst PHK nepeOyBae y Burmisiai maruieBoi coi. [Ticms
BUJAJICHHS 10HIB MarHito pubocoma TUCOLIIOE Ha Bl CyOOJMHUINl — BEIUKY 1
many. Koxkna cybomuuuns mae omny Monekyiny PHK (Benwka cyOomwHUMITS
ckiagaeThes 3 2500-4000, mama — 3 1500-2000 HYKJICOTHIHUX 3AJTHIIKIB).

TEMA 9. AJIKAJIOIIU

Anxanoiou (apa6. all-gali — nye i epey. eidos — 6uo) — mimpoecenoeémichi
OP2aHiUHI peuoBUHU OCHOBHO20 XAPAaKmepy, 8 OLIbUOCHI POCIUHHO20 NOXOOMCEHHS
3 2emepoyUKIiUHOI 0Y0080I0 MOIEKYIL.

AJKanoigy MarwTh CWJIBHO BHpaKeHy (Di310JIOTIYHY 10 Ha OpraHi3m
JIIOJTMHY 1 TBApUH.

Bigomo kijibka THUCAY ajKaylOi/liB. 3HAUHWI BHECOK Y BUBUCHHS aJIKaJlOi/iB
3pobuB pociiicekuit  ximik  O.IL.OpexoB (BuByeHo moHan 800 pociauH
aNKanoigoHocHOi (yiopu, BuAIeHo Oibiie sk 100 ankanoigis, Ayt 65 ankanoiniB
BCTAHOBJIEHO CTPYKTYpPHI POpMYIIH).

Ha ankanoinu OaraTi pocivHU pOJUH O0OOBUX, MAKOBHUX, IMaCIbOHOBHX,
YKOBTEIEBUX, JTO0OIOBUX, CKIIQTHOIBITHX TOIIO. BOHM KOHIIEHTPYIOTHCS B TIEBHUX
opraHax 1 TKaHMHaX POCIUH (AJKaJOiAX XIHHOrO JepeBa — B KOpi, AaKOHITY — B
Oynp0ax, KOKaTHOBOTO KyIlla — B JINCTKAX).

Sk mpaBuio, anKaioiou BXOMATH 10 CKIAAy POCIWH Tpynmamu — g0 5-15
CIOJIYK. 10 OJM3bK1 MK COOO0I0 32 OY/T0BOIO MOJIEKYII 1 32 (D1310JIOTTYHOIO JII€I0 HA
OpraHi3m.

VY TkaHMHAX POCTWH AJIKAIOiW HAWYACTIIIEC 3HAXOATHCA Y BUTIISII COJICH.
VY 3aranpHiii Maci OCTaHHIX aJKaJoOild CTaHOBIATH y cepeaHbomy 10-15%.
KinbKiCHUI BMICT ajKajoOillB Yy CHUPOBHHI 3aJ€KHUTh BiJ XIMIYHOI NPUPOIU
aJIKaoily, BUAY aJKaJOilOBMICHOI POCIWHHU, MOPU POKY 30HUpaHHS CUPOBHUHH,
010re0XiMIYHOI 30HH, CIOCOOY OJep KaHHS aJKaJIoily, CTajall BereTallli poCIuHU
TOIILIO.

Knacudikarist i HOMeHKIaTypa.

1. 3a BMicToM B MoJsiekyJiax Okcureny: O€3KUCHEBI 1 KUCHEBI.

2. 3a Oy10BOIO MOJIEKYJ (MOX1JHI TIPUAUHY 1 TypUHY).

3. 3a pocnuHaMH, 3 SIKUX OJCPKYIOTh (HAIPUKIIA], aJIKAIOi i KOPU XIHHOTO
JIEpEBA).

Ankanoigy HaidacTilie HOCSTh TpUBiaNbHI Ha3BHW. [HOAI X HA3MBaIOTH
3TiHO 3 pallioHATbHOI0 HOMEHKIATYypoto 1 HomeHkinatypoto [FOITAK.
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TEMA 9. AJIKAJIOiIN

Cnocodu ogep:kaHHs.

1. beskucHeri ankanoigu. [loapiOHEHY CHPOBUHY 3MINIYIOTH 3 PO3UYMHAMHU
OCHOB (yacTilie 3 HerameHuM BamHoM). [Ipu po3kiamaHHi COl YTBOPIOETHCS
BUIbHUH ankayoin. CyMmill HiggaroTh MEPEroHIll 3 BOSHOI Maporo, MICIS Y0ro
OKpeMI aJIKaJIOiIi BUAUISIOTh B YCTOMY BUTJISIII.

2.  KucHeBmicHl ankanoinu. BuainsoTre — ekctpariero.  CHpPOBUHY
NoApiOHIOITh, 3aJIMBAIOTh BOJOK0, IJKHCIIOTh CipyaHOlO abo COJSHOIO
KHCIIOTaMU, aJIKaJ0iIHI COJi, 110 BUIIAJIH, NePeXoasaTh B po3uuH. [licis nogaBanus
BaITHSSHOTO MOJIOKAa YTBOPIOETHCS OCal, SKHH BUCYIIYIOTh 1 3aJIUBAIOTh
BIJIIOBIJTHUM €KCTpareHToM. Uepes neskuil yac ajkajioif] eKCTparyroTh.

Excrpakt mignaroTh Aanpliiii 0OpoOLl, BUAUISIIOYM 3 HBOIO IMOTPIOHMIMA
aJIKaJo1]] y YUCTOMY BUTJISIIL.

be3kucHeBI ankanoiniyM HalyacTille — piAuHU, BXKKOPO3UMHHI Y BOJI, JIETKI 1
MOXYTh OyTH BHUIIJICHI 3 BOJAsIHOWO Taporo. KucHeB ankanoinum — B OUIBIIOCTI
BUIIAJIKIB TBEPJIl KPUCTAIIYHI PEUYOBUHU, PO3YMHHI B OPraHIYHUX PO3YMHHHUKAX 1
HEpPO3YMHHI y BOJIl, HE JIETKI 1 HE 3/JaTHI OyTH BHJAUIEHI 3 BOISHOIO MapoIo.
binpiricTe ankanoiliB Ma€ TIpKUM CMakK, BOHM ONTHYHO AaKTUBHI 1 X PO3YHHHU
00epTaroTh IJIOIIMHY MOJSpU3allii CBITJIA J1BOPYY.

AJNKanoig — pevyoOBUHU 3 XapaKTEPHUMH OCHOBHUMH BIIACTUBOCTSIMHU, Ha
AKX 0a3yrOThCS peakilii oca/keHHs 1 3a0apBieHHs.  OpaHI 3aCTOCOBYIOTHCS 3
J1arHOCTUYHUMH 1 JIIKYBaJbHUMHM ITUJIIMH, 1HIII — JIJIS BUSIBJICHHS 1 11eHTU(IKAIIIT
QJIKaJOi/IIB Y KOpMax 1 PI3HUX CyMillIax.

AJIKAQJIOIAM TPYNIHU MiPUAUHY i NiNePUAUHY

Koniin. CtpykTtypHa (hopmysa KOHIiHY:

H,—CH,—CHj
V
H

Koniin (2-nponinninepeoun) — 6e30apBHa piiHA 3 HEIPUEMHUM 3aIaXxoM,
rocTpa Ha CMak, MOTaHO PO3YMHHA Yy BOJI, J10Ope — B 0araThb0X OpraHIYHHX
po3unHHuKax. OnpepxyloTe 3 OonurosoBa 1 Bixu. BiH nyxe orpyiHuili. B
craponaBHiii ['pemii 3acykKeHUM [0 CMEpPTI JaBajd BUIIUTH BOJHY BUTSIKKY
oosurosioBa. Tak OyB cTpaueHuit Benukuit Cokpar.

Hixomun (1-memun-2-nipudunniponioun) — ankajioin, 10 € MEPeBaKHO B
JMCTKaX TIOTIOHY 1 MaXOPKH:

H:r:|, TH:
HC CH
S 2
‘ \N ¥4
N |
B

CH

3
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KOBAJIb T.B., OBYAPYK O.B. 3ATAJIbHA BI0JIOTIA

Hixomun — 0Ge30apBHa MaclISHHACTAa piAMHA 3 TEKyYdM CMaKoM 1
XapaKTEepHUM 3alaxoM TIOTIOHY, JIETKa, JIETKO PO3YMHSAETHCA y BOJI, BOJHI
pO3UMHM O00epTaloTh IUIONIMHY moJjsgpu3aiii JjiBopyd. Ha moBiTpi jerko
OKUCHIOETbCSI OKCHUTeHOM 1 Ha0yBa€e TEMHO—KOBTOTO Koibopy. OpuH 3
HAWOTPYTHIIMX ajKayoiaiB. JlerambHa m03a s JIOJAUHU CTaHOBUTH 40 mr. Y
KypIliB 4acTO BUHUKAE PAaK BEPXHBHOI I'yOM Ta opradiB AuxaHHs. OmepxyroTh 3
BIIXO/IB TIOTIOHOBUX (haOpuk. HIKOTHH Jay’ke TOKCHMYHHH 1 Jl€ Ha IEHTPaIbHY 1
nepudepiitHy HEPBOBY CHCTEMY, 3aJ03d BHYTPIIIHBOI CEKpellii, BUKIUKAE
3BY)KEHHSI KPOBOHOCHHMX CYJHMH TOINO. 3aCTOCOBYIOTH y BHTJISAI Cyibhary s
O00OpOTHOM 3 KOMaxaMu — HIKIJIHUKAMHM CUIbChKOTOCHONAPChKUX KyJIbTyp (40%—
HUM pO34YUH Cylb(paTy HIKOTHHY). € CHpPOBUHOIO ISl OAEpKaHHA BiTamiHy PP
CUHTETUYHUM TUIsIXOM. HikoTuHCynb(dar — BIAMIHHUN 1HCEKTULIMA TPOTHU
OJIOIIOK, MIASHULG 1 M[Oonenuul. Y  BEeTEpUHApHIM  KIIHILI — HIKOTHH
BUKOPUCTOBYIOTH IS JIIKYBaHHS IIKIPHOMApa3UTapHUX XBOPOO.

Anabazun (anvgpa—ninepeoun—bema—nipuoun) — OE3KUCHEBUN alKaJOif,
sxuit Briepiie ogepkaB O.I1.OpexoB 3 pocinuHM €xi 0€3IMCTOl:

—

“\:\. H

AHaba3uH — Oe30apBHa MacCJSIHUCTa pifnHA, *OBTIE Ha TOBITPi, A0Ope
PO3UYMHSETHCS B METaHOM U xyopodopmi, 6eH3eHl 1 ToiyeH. OnepKyroTh 3 €xi
0€3111CTOl, IeIKUX COPTIB TIOTIOHY. Jly>ke oTpyiHuii (2—3 Kparui — JieTajabHa 032
JUISL JTIOAWHM). 3aCTOCOBYIOTh Yy BUIJIAAI aHa0a3wH Cyiab(hary SK 1HCEKTHUIIH]
CWJIBHOI Jii 111 GOpOTHOM 3 pi3HUMHU KoMaxamu (mpu oOpoOIll TeIrIuIls, 3epHa,
bpyKTIB).

AJIKAJIOIIH I'PYIHU XiHOJIHY

OnepxytoTh 3 KOpU XIHHOTO JIepeBa, L0 pocTe nepeBakHO B IliBaeHHIN
Ameputli.

XiHin (6 -MemoKCcuxinonin) — (5-6ininxinyxnioun-2-xapoinon).
HaitaktupHimuii 3 30 ankanoifiB Kopyu XIHHOTO JiepeBa:

/@H\E_CHECH,
!

CH,

HO—CH—
W

CHSO\T//\IA
\‘\/\N’J
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TEMA 9. AJIKAJIOiIN

XiHIH — TBepla pPEYOBHMHA, KPHCTaJi4Ha, MaJOpPO3YMHHA y BOAl, J00pe
PO3UMHSAETHCS B €TAHONI Ta JieTHIOBOMY eTepi. Mloro po3umH Tipkuii Ha CMak,
OonTHYHO aKkTuBHHM (—158°). 3acTOCOBYIOTH K aHTH MajSApiiHMH Hpemapar i
YKapO3HIKYBAJIBHUH 3ac10, 1HOI — K 1HAUKaTOp (IIpHU acopOLIHOMY aHai31).

AJIKAJIOIAM TPy i30XiHOJTiH(eHaTpeny

O6’ennye Oubmie 40 ankanoimiB, 10 OJEpIKaHI 3 POCIUH POJAUH MAKOBUX,
MOJIOYaMHUX 1 JIIJIeWHUX. ['0JIOBHUI MPEICTaBHUK TPYIH — MOpPiti.

Ili ankanoiny 4yacTo Ha3WBarOTh MOP(MIHOBUMHU ajikanoigamMu. HaioOinbiie
3Ha4YeHHs MalOTh MOPQiH (Horo npemnapat — Mopdii) 1 KoJeiH.

Mopgin (3 Tpeubkoi — 00T CHY 1 CHOBHJIHb) — T'OJIOBHUM aJKaJOil OIMIIO
(Heo3pLIMX IJI0/11B CHOTBOPHOT'O MaKy, MICTUTHCS B MOJIOYHOMY COII1):

Mopdin — 6e36apBHa KpUCTaIidYHA PEYOBHHA, TTOTAHO PO3UYUHSETHCSA Y BOJII,
Kpalie — B OpPraHiuHUX PO3YMHHHUKAX. BUKOPHCTOBYIOTH XJIOPMCTOBOJTHEBY CLITb
MOp(]iHY SK 3HEOONIIOIOYMH 1 CHOTBOPHUU Mpenapatu. TpuBaje BUKOPUCTAHHS
MOP(iHY CIPUYUHIOE 3BUKAHHS 10 HHOTO — MOP(iHI3M (HAPKOMAHIIO).

Kooein — 0unmuii KpucTamiyHUI TOPOIIOK, MOTaHO PO3YMHHUN y XOJIOAHIN
BOJI1, Kpallle — B TapsA4iid, €eTaHodl, XJIopodopmi:

CH,0

Q. =13
% K‘/ nif’r\N C H 3
HO-"

Jist 1 BAKOpUCTAHHS TaKl Xk, K 1 MopdiHy. Kpim TOro, Ko/i€iH 3aCTOCOBYIOTh
MPOTHU KAIILJTIO 1 K aHAJIbIe3yI0unii 3acio.

AJIKAJIOIAM TPYNIH TPONIAHY

Mictatbcsi B TKaHMHAX PALY POCIWH POAMHHM MACIbOHOBHX, OEpPE3KOBHX,
TPOMIYHUX POCIUH POJY €PUTOKCHIYM ToIno. HalBaxkimBiii 3 HUX — aTPOMIH i
KoKaiH. Mosekynu 000X aikaioilliB CKJIAJal0ThCs 3 JBOX YACTUH — 3aJIMIIKIB
TPOMiHY 1 KApOOHOBUX KHUCJIOT; B aTPOIIiHI — TPOMIOBO1, B KOKaiHI — O€H30MHOI.
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Amponin — 6e30apBHa KpHUCTaJIIYHA PEUOBHHA, TIOTAHO PO3UYUHSIETHCS Y BO/II,
n00pe — B OPraHiuHUX PO3UMHHUKAX. ATPOIIH ONTUYHO aKTHBHUHA. OHepKyIOTh 3
OeaIoHHH, TypMaHy 1 J1000au:

HE{:—(l.:I'[——C-H-g CaHE,
=, I
?‘}[—CH:, EHDCD—C!,H
e
H,C—CH—CH, CH,OH

ATpOIiH — OJHAa 3 HANCWIBHIMIMX OTPYT POCIMHHOrO MOXO/keHHs. [lpu
oTpyeHH1 atponiHoM 30ymxkyerbcss [[HC, BUHUMKaIOTh TraliolUHaNli, HAcTae
npocTpanis, Mpyu TOKCUYHUX [103aX — 3yNUHKA auxaHHsA. OcoOJIMBO YyTIUBI /10
aTpOMiHY JITH. ATPOIIH 3aCTOCOBYIOThH (y MalMX J/03axX) AJis JIIKYBaHHS XBOPOO
oueil (po3UIMpIOE 31HMIN), 3MEHIIEHHS @OTO- 1 CIMHOBUAUIEHHSA. TpaBoOigHi
TBapUHM CTiMKi 70 arpomiHy. Cynbdar aTponiHy BUKOPUCTOBYIOTh B KIIIHIUHIN
MPaKTHIN K CHUIBHUN XOJIIHO- 1 CITa3MaJliTHYHHM 3aciO.

Koxkain — xpucraniuia peuoBUHA, IOTaHO PO3UYMHAETHCSA y BOJIL, J0Ope — y
OUIBIIOCTI OpPraHIYHUX PO3YMHHUKIB. OJEpKyIOTh 3 JHUCTS KOKH, IO POCTE B
MIBJACHHIA AMEpHUIILi:

D\%‘ O—CH,

|~13c—}m o~ gk - W

B meauiuHi Ta BeTepruHapii BUKOPUCTOBYIOTh Y BUTJIAJII XJIOPUCTOBOIHEBOI
COJIl I MICHEBOrO 3HEOONIOBaHHS. [3—3a TOKCHMYHOCTI HOro 37e01JIbIIOTo
3aMIHIOIOTh HOBOKAaiHOM. [IoBTOpHE BXMBaHHS KOKaiHy (0COOJMBO MpHU KypiHHI)
BUKJIMKA€ 3BHKAaHHA 1 HApKOMaHIlO (KOKaiHi3M). 3arajbHa /i Malaux 03
npenapary NposBISIEThCA B eidopii, cTaHl, TOIOHOMY JI0 CIT’ SHIHHS.

AJIKAJIOIIM TPYNH IHA0TY

Dizocmuemin — TBEpAA KpUCTadiuHa pedoBruHa. Onruuno aktuBHui (—82°),
MOTAaHO PO3YMHSIETHCS Y BOJII, Kpaile — B 0araThbOX OpPraHIYHUX PO3UYMHHUKAX
OnepxyroTh 3 HaCIHHS Kaja 6apchkux 000iB:

CHy
P .
HsC k-

O

(==
D—=

gl
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TEMA 9. AJIKAJIOiIN

BuxopuctoByioTs B orampmoniorii (s JiKyBaHHS JIEIKHX XBOpOO odeil),
MIpHU JIIKYBaHHI €HTEPUTIB, KOJITIB, HEPPUTIB, 3aXBOPIOBaHb CEUOBOI'0 MiXypa, SK
POTHOTPYTY MPHU OTPYEHHI aTPOMIHOM, KypapHHAMH TOIIIO.

Cmpuxnin — KpUCTalliyHA TipKa PEYOBHHA, MOTAHO PO3YMHSETHCS y BOII,
Kpatie — B xjopodopMi. OaepKyIoTh 3 HACIHHS OJIFOBOTHOTO ropixa:

BukopucToByI0Th B KJIIHIYHINA MPaKTHUIl SK TOHI3YIOUMM mpenapar (HiTpat
CTPUXHIHY), 1151 00poThOU 3 rpu3yHamMu. CTpUXHIH CHJIBHO TOKCUYHHIA.

AJIKAJIOIIU TPYIH MYyPHHY

Koghein (1,3,7-mpumemunxcanmun) — KpUCTAlIYHA PEUYOBHHA, CJla00
pPO3YMHHA y BOJI, Kpallle — B OpraHIYHUX PO3YMHHHUKAX. BUAUIIOTE 3 KOdeitHux
0001B, TrOpIXiB KoOJla, JHCTS 4Yaro Omicis ¢epmeHTalli); CHHTETUYHO —

MCTI/IJ_IYBaHHHM KcaHTI/IHy:
O ?Ha
H,C o N N
A
0 N N
c

Kodein mupoko BUKOPUCTOBYIOTh Y MEIUIUHI 1 BeTepHHapn Bin 30ymxye
I[THC, 3ByxXye KpPOBOHOCHI CYIWHU, MIABHUILYE KPOB’SHUA THUCK 1 CTUMYIJIIOE
CepleBY MisUTbHICTh, Yy PsAAl BUMAAKIB HOTO BHKOPUCTOBYIOTH SIK CEUYOTIHHHMA
npenapar (AlypeTudHHil 3aci0).

Teoopomin (3,7—0umemunkcanmun) — 0e30apBHUN APIOHUN KPUCTATIUHUMA
MOPOIIIOK, Majl0 PO3UYMHHUN y BOJI. JIerko po3uMHSETHCS B PO3UYMHAX JIYTIB —
YTBOPIOETHCS HATpieBa culb. OnepxkyloTh cyOiiManieo 3 000i1B Kakao W JIMCTA
qaro:

2 CH,
/
HN
O)\N
CHs
BHKOpI/ICTOByIOTB opu JIKyBaHHI cma3MmiB cyauH cepus. HaOpskis

CCpUCBOIo 1 HHUPKOBOT'O INOXOIKCHHA, AK CEYOT1HHUM Impcmapar.
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PO3/I1 II. K/HTHHHHH PIBEHB OPTAHI3ALII )KHBOI IPHPOIH

CrtpykTypHOIO Ta (DYHKIIIOHATBHOIO OJUHUIICIO OPTraHi3My JIIOJMHU, TBAPUH
1 pOCIHH € KIiTHHA. B opranizmi mroanHu HapaxoByeTbes 3°1012 pi3HUX KITITHH.
KniTuHu iCHYIOTH K CMOCTIHHI Opra”i3Mu W y CKIaal OaraTOKIITHHHUX
oprani3miB. bakrtepii, 6arato BuAiB BOJOPOCTEH, HIKYUX TPUOIB 1 HAMMPOCTIMI
TBapuHHU (ameba, eBriieHa, 1H(Y30pli TOIIO) CKIAAAIOThCS 3 OfHiel KIiTHHH. Ls
KJIITUHA BUKOHYE BC1 (DYHKIIIT )KMBOTO OpraHi3My — KUBJICHHS, PyX, PO3MHOKCHHS
Tomro. Ti10 OLIBIIOCTI BUIB TBAPUH Ta POCIHH, a TaKOX JIFOAUHU CKIIAJIA€ThCS 3
BEJIMUE3HOT KUIBKOCTI KIITHH, $KI CIEHial3yloThCsl Ha BHUKOHAHHI OKPEMHUX
byukiii. i KITTHHA yTBOPIOIOTH Pi3HI TKAHUHHU.

Knituau  BiApI3HSIOTBCS 32 po3Mipamu, (HopmMoro, 0COOIUBOCTIAMHU
opranizaiii, QyHKIIIMUA. BUTBIIICTE KIITUH 0araToOKJIITHHHOTO OpraHi3My MaroTh
po3mipu Big 10 mo 100 Mkwm, a HalapiOHIMI — 2-4 MkM. Benuki po3mipu MaroTh
JIeSK1 POCIMHHI KJIITUHM 3 BEJIIMKUMHU BaKyOJISIMU B IUTOIIA3M1 (KJIITUHU M’ SIKOTI
KaBYyHa, JIMMOHA); JTy’)K€ BEJIMKI PO3MIpH (10 KUIBKOX CAaHTUMETPIB y JiaMeTpi)
MalTh SHULUEKIITHHH NTaxiB Ta JEAKUX pub. Y TBapuUH pO3MIpU KIITHH HE
3aJIeXkaTh BIJl PO3MIpIB TLIA.

B K0HII KITITHHI MOKHA BUJIIJIUTH TPU OCHOBHI YACTHHH:

a) KJIITUHHY MEMOpaHy — OTOYy€ KJIITHUHY 1 BIIJUISAE ii BiJ 30BHIIIHBOTIO
CepeIOBHILA;

0) mMTorIa3My — MICTUTh BOAY, Pi3HI COJi, OPTaHIYHI CIOJYKH, a TaKOX
OpraHey;

B) KJIITUHHE PO — 3HAXOUTHCA TEHETUYHUI MaTepiall KIITHHU.

330BHI KJIITHHA BKpUTA IUIA3MAaTHYHOIO MeMOpaHOI0, ab0 30BHIIIHBOIO
KIIITHHHOIO MeMOpaHOK 3aBTOBIIKH 6—10HM, sika BIZHOCHUTHCA 10 O10JOTIUHHX
MeMOpaH.

TEMA 10. B1IOJIOT'TYHI MEMBPAHU

bionoziuni memoépanu — 11e CTpyKTypH, sIKi OOMEXYIOTh KJIITHHU (TLJ1a3MO—
jemMa) 1 BHyTPIITHOKIITUHHI opranenu. MeMOpaHu BUKOHYIOTh KUTTEBO BaXKIIUBI
byHKIIT — 6ap’e€pHY, TPAHCIIOPTHY, PETYIATOPHY 1 KaTaniTuuny. KoxkHa kiiThHa €
CYLITLHOIO CUCTEMOI0 MeMOpaH, MoOyJOBaHUX 3 KaHAJbIIIB, MIIICUKiB, IUCTEPH.
bionoriyni MeMOpaHu — TOHKI IUJIACTHUHM JIIONPOTEIAHOT 1 TIIKOMPOTEiIHOT
npupoau (puc.10.1). 'oloBHUM KOMIIOHEHTOM KIIITUHHUX MeMOpaH € jiniau (60—
70%) — dochoxomin, docharuauieraHonaMmin, COIHTOMIETIHA 1 XOJCCTEPHH.
binku meMOpaHn mpencTaBieHl  JINONPOTEITHUMU 1 [JIIKONPOTEITHUMU
komriekcamu  (30-35%). MemOpaHu MICTSITh TNEBHY KUIBKICTh BYTJIEBOAIB Y
CKJIaJIi TIIKOMPOTEIIB, TIIKOMIIIIB Ta y BUTIISAI riTiko3aMiHorTikaHiB (5—-10%).
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TEMA 10. 10JIOTTYHI MEMBPAHU

KoMnnexkcu Ginkie  kaWaneus y Ginko- Binok, WO NPoXoanTs
3 BYTNeBOaaAMM Biit Monekyni Yepes MemipaHy

. e

o NOSEAKNITHHHE =47

.. Cepeposiule ¢
Nty [

30BHILLIHIRA BHYTPILWLHIA eNeMEHTU
wap ninigie wap ninigis UMTOCKeneTa

Puc 10.1. Bynoa miiasmatu4Hoi MmeMOpanu: I — cxema po3ramryBanHsi B MeMOpaHi
ainigis (1) i oisikiB (2); Il — pinuHHO—MoO3aiUyHa MO/I€JIb

3anexxHo BiAg (QyHKUIA MeMOpaHM MICTATh 1 MIHOPHI KOMIIOHEHTH
(HyKJIETHOB1 KHCJIOTH, KOPEPMEHTH, aHTUOKCUJAHTH, HEOPTaHIuHI WOHH TOIIO).
OcHoBy MemOpanu cTaHOBUTH GocdoimiaHuii MoABiHUIA map (Oimap),
rigpodoOHI PparMeHTH MOJIEKYJ SIKOTO 3aHYpEH1 B TOBIIK MeMOpaHu (2—3 HM), a
MOJISIPHI TPYITU 30PIEHTOBAHI HA30BH1 Y HABKOJIMIIIHE BOJAHE CEPEIOBUIIIC.

Opnna 3 roJIOBHUX OCOOJMBOCTEH O10J0T14HOI MemOpaHu — ii BUOiIpKOBa
MPOHUKHICTH (HAMIBIPOHUKHICTH) — OJHI PEUOBUHU MPOXOISIThH Yepe3 Hel BaXKKO,
1HII1 — JIETKO 1 HaBiTh y OiK OLIbII01 KOHUEHTpalii. Tak, KoHIeHTpaiis HoHiB Na+
BCEpPEAUHI KIITUHU 3HAYHO HUXK4Ya, HDK B OTOUYIOUOMY cepenoBuill. (s ioHiB
K+ xapaktepHe NpOTUJIEKHE CIIBBIIHOIICHHS: iX KOHLEHTpAlis BCEpeauHl
KIITHHM BHINA, HiX 330BHI. Uepe3 ne HoHu Na' HamaraioTbcs HPOHHKHYTH B
KJIITUHY, a WOHU K" — BUIATH HA30BH. BupiBHIOBaHHIO KOHIIEHTpAIllil 1IUX HOHIB
MePEeNIKOo/IKae il 0COOJUBOI CUCTEMHU KJITUHHOI MEeMOpaHH, sika BUKOHYE POJIb
oMM, IO Biakauye Homu Na' i3 KIiTMHM i omHOYAacHO Hakadye ionnm K+
BCcepeanHy (Tak 3BaHa HATpii—KaTieBa oOMIIa).

VY 6araTth0oX KIITUH PEUOBUHU MOTIUHAIOTHCS TAKOXK IMUIIXOM (Parorurosy i
ninoruto3y. [Ipu daromuTos3i rHydyka 30BHINIHS MeMOpaHa YTBOPIOE HEBEIHKI
3armuOuHU, KyIWd TMOTparuisie 3axoIuleHa TBepAa uacTuHka. Lg 3armubuna
NOCTYNOBO 30UIBUIYEThCS, 1 YAaCTHUHKH, SKI TOTpanujid B HEl, 3aHYpPIOIOTHCS
BCEpeAUHY KIITUHU. SIBuIIe (arorurTo3y BiIacTUBE aMeO0aM 1 JCSIKAM 1HIITUM
HaWMpOCTIIINM, a TaKOX JielkonuTaMm ((paronuram). AHAJIOTIYHO BiAOYBaeThCs 1
MOTJIMHAHHS KJIITHHAMHM PIIWH, SKI MICTATh HEOOXiJHI KIITHHI peuoBUHH. Lle
SIBUIIIE MA€ HA3BY MIHOLUTO3.
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[3 30BHIIIHKOIO MEMOPaAHOIO 3B’s3aHA €HIOIUIa3MAaTUYHA CITKA KIITHHH. 3a
JIOTIOMOTOI0  30BHIIIHIX MeMOpaH 3IINCHIOIOTBCA PI3HI THUIH MDKKIITUHHUX
KOHTAKTIB, TOOTO 3B'I30K MK OKpeMHUMHU KJIITUHaMU. {151 6aratboX TUITIB KIIITHH €
XapaKTepHUM HAasABHICTh Ha 1X MOBEPXHI BEJIMKOI KIJIBKOCTI BUCTYIIB, CKJIAJIOK,
MIKpPOBOPCHMHOK. BOHM 3Ha4HO 301IbIIYIOTH IUIOLLY MOBEPXHI, MPUCKOPIOIOTH
OOMIH PEYOBUH Ta POOJIATH MIIHIIIUMHU 3B’SI3KM OKPEMHUX KIITUH MiX c00010. Y
POCIMHHUX KJIITHH 330BHI KIITMHHOI MEMOpaHM € TOBCTI OOOJIOHKH, SKi
CKJIQJIAfOThCA 3 KIIITKOBUHHM (11€7110J1031 ). {1 BTOpUHHI KJIITUHHI CTIHKA — MPOIYKT
KUTTEMISUTBHOCTI  OPraHOoifiB NUTOIUIA3MU. BOHM CTBOPIOIOTH MIITHY OIOPY
POCIIMHHUM TKaHMHAM (fepeBuHa). [IpukinagoM 3aXMCHHUX CTPYKTYp KIIITHH
TBApPUHHOTO MOXOJIKEHHS MOK€ OyTH XITHH.

TEMA 11. bYJOBA KJIITUHH

Huronsazma. BHyTpimHIA BMICT KIITHHM (IpOTOIUIa3Ma) AUIATHCS Ha
nurorasmy 1 sapo. LluTomnasmMa — OCHOBHa 3a 00’€MOM 4YacTHHA KJIITHUHH,
HaIlIBpIJKa Maca KOJIOIJHOI CTPYKTYPH, B SIKI 3HAXOJATHCA OPraHOiiyd KIITHHHU.
ArperatHuii CTaH UUTOIUIA3MU MOKE OyTH PI3HUM: PIAKAM — 30J1b 1 B’SI3KMM —
Telb.

B uuromiasmi BCiX KIITHH POCIMHHOIO 1 TBAPUHHOIO MOXOIKEHHS €
CKJIaJlHI CHCTeMH MeMOpaH, pO3TalloBaHl TMapalieIbHO OJIHa OJHIN, —
engominazmaruyHa citka (EIIC). MeMOpanu 3aBTOBIIKH 6—8 HM MarOTh JIIT THO—
OUIKOBY TIPUPOY 1 32 CTPYKTYpPOIO TOAIOHI O 30BHINIHKOI MeMOpaHU KIIITHHHU.
MeMOpanu 0OMEXYyIOTh Ty’K€ pO3Taly’KeHY B3a€MO3B’SI3aHY CHCTEMY KaHAJbIIIB,
OIUIMH 1 MIXYpIIB, SIKa 3’€IHY€ PI3HI AUISHKU KIITHHU. [liaMeTp mopoXHUHU
kaHaibIliB 25-30 HM. [ledki 3 HUX CHOJYyYarOTh 30BHIIIHIO MEMOpaHy 3 SIIPOM.
Enponnasmatrnani MemOpanu OyBarOTh JBOX THIIB: TJIAJICHBKI (arpaHysspHi) 1
mopcTki (rpanyispHi). CTIHKM OCTaHHIX HECyTh Ha coOi 0arato pudbocoMm.
EnponnasmaTtruHa ciTka 30UIbIIY€E BHYTPIIIHIO MOBEPXHIO KIIITUHU, IO TOTPIOHO
JUIsl TpoleciB oOMiHYy, Oepe aKTHBHY ydacTb y OlocHHTE31 OUIKIB, >KHUPIB 1
BYTJIEBO/I1B; TPAHCIIOPTYE XIMIUHI PEYOBUHH B Pi3H1 JUISIHKU KIIITUHU.

Kpim enpomnina3zMaTuyHoOl CITKM B LUTOIUIA3M1 € CTPYKTYpU HE MEMOPAHHOTO
TAMYy — MIKpoTpyOouku. Ile TOHEHBKI HUTKOMOMIOHI CTpykTypu 15-20 HM
3aBTOBLIKH, JIO CKJIay SIKUX BXOJATb CKOPOTIUBI OUTKU. BOHU yTBOPIOIOTH HUTKHU
aXpOMaTUHOBOTO BEPETeHA IIiJ] Yac MITO3y, BXOJATh O CKJIaay KIITHHHOTO
LHEHTPY, a TaKOX BIHOK 1 JKTYTHUKIB KIITUHU. MIKpOoTpyOOUKH MHIATPUMYIOThH
dbopMy KIITHHH (LIUTOCKENET), @ TAKOXK 3a0€3MeuyI0Th BHYTPIIIHBOKIITHHHUAN PyX
(mepecyBaHHS XpOMOCOM) 1 pyX KJIITHHHU 1 IUJIOMY 3a JIOMOMOTOIO JDKTYTHKIB 1
BIHOK.
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TEMA 11. BYJOBA KJIITUHU

Pubocomu — nykneonporeinu chepuanoi popmu, miamerpom 15-20 HM, 110
CKJIaJIafOThCs 3 pUOOHYKJIETHOBOI KucioTu 1 6Ky (puc. 10.2). Koxxna pubocoma
Mae J1B1 HEP1BHI CyOOAMHUII (CyOUaCTHHKH) — BEJIUKY 1 MaJy.

<> PRy
",\/ &

L e Mana ——

ST el cyboanHMUUA

Puc 10.2. BynoBa pu6ocomu

Maja cyOoIMHUII Ma€ aKTUBHY JUISHKY IS mpueaHands MmarpuaHoi PHK 1
tpancnoptHoi PHK, a Benuka — a1 cuHTE3y MOMINENTHAHOTO JIAHIIOTA. 3BUYAITHO
pubocoMu 00’€HAHI B TpPymM MO KidbKa JAECATKIB IITYK. IX Ha3MBaIOTH
noscoMaMid. OCHOBHOIO (DYHKIII€I0 PUOOCOM € MAaTPUYHUM CUHTE3 OUIKIB, M1 Yac
AKOr0 pUOOCOMHU 3B’SI3YIOTb 1 YTPUMYIOTh KOMIIOHEHTH OUTIOKCHHTE3YHOUOi
CUCTEMH, BHUKOHYIOTh KaTamiTHuHi (QyHKUIi 1 TpaHcasauio. OcobmmBo Oarato
pUOOCOM y KIIITHHAX TKaHUH, SIKI IIBUJKO POCTYTh.

MiToxoHapii — opraHoiid KIITHHH Yy BUIJISAAl NAIUYOK, 3€PEH, HUTOK
posmipom Big 0,5 m1o 5 Mmkm. BoHM € y BCiX KJIITHHAX, 32 BUHATKOM OakTepiil 1
CHUHBO—3eJICHNX BoAopocTei. KuIbKICTh MITOXOHApIA B KIITHHAX pi3HA — BIJ
omHiei (y AESKMX BOJOPOCTEH) 1m0 TucsA4l (TmediHka). MITOXOHAPIT MOXKYTh
NEepeMIIyBaTHCS B IUTOIIIA3M1, MOXKYTh YTBOPIOBATH CKYITYEHHSI.

MitoxoHapii BKpUTI TBOMa MeMOpaHamu (30BHIIIHBOIO 1 BHYTPINIHBOIO),
MPOCTIP MK SKMMH 3allOBHCHUH piIMHOI0. 30BHINMIHA MeMOpaHa TiajaeHpKka. Bin
BHYTPIIIHHOI MEMOpaHU BCEPEANHY BIAXOASAThH BIIPOCTKH — KPUCTH (J1aT. crista —
rpe0iHb, BUPICT), AKI 30UIBIIYIOTH BHYTPINIHIO MOBEepXHIO. Ha moBepxHi KpuCT
pO3TalIOBY€ThCA BEJIMKAa KUIBKICTh (PEpMEHTIB, $KI 3YMOBIIOIOTH CKJIAJHI
010XIMIYHI peakiii. ¥ MITOXOHAPISIX MPOXOJATh OKMCHO—BIJHOBHI MPOLECH, MPU
SAKUX PO3IICIUTIOIOTHCA BYTJIEBOJAW, aMIHOKHCIOTH Ta 1HIII OpPraHidyHi CIIOJYKH.
[Ipy 1bOMY BHAUIAETHCS €HEPris, SKa AaKyMYJIO€TbCS IUISXOM YTBOPEHHS
dbocharaux 3B’s3kiB B AT®. HarpomamkenHss ATD pobuth MITOXOHIPIT

CBOEPITHUMH aKyMYJISITOPAMH €HEPTii KJIITUHH.
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Tomy ix dacto oOpa3HO HA3WBAIOTh ' CHJIOBUMH CTaHIIISIMH KJIITHHHU'.
Cunte3zoBaHa B MITOXOH/IpiSX AT® BiUIbHO BUXOAWTH y LMTOILIA3My M Jaii
npsIMye 10 sJipa Ta OPraHOiMIB KIITHHHU, JIe B MIpy IOTPeOM po3magaeTbes 1
3abe3reuye iX eHepriero.

InacTuam — opranoinu, cnenu@iuHl AT POCIMHHUX KIITHH. Y KJIITHHAX
BUIIIMX POCIUH 3HaxoauTbcss Big 10 mgo 200 mmactug pomipom 3—10 Mkwm,
OUTBIIICTh 3 HUX MarTh (GOpPMY ABOONYKJIOI JH3U (OyBaroTh y ¢GopMil NaIHUYOK,
MIJIACTUHOK, JTYCOK 1 3€PEH).

3a5ie)KHO B XapaKTepy MITMEHTY PO3PI3HSIOTH: XJIOPOIUIACTH — 3€JICHOTO
KOJBOPY, XPOMOILJIACTH — JKOBTOTO, IIOMAapaH4YEBOTO 1 YEPBOHOTO KOJBOPIB,
JeikomacTd — 0e30apBHI IUIACTHAX. Y TPOLEC] PO3BUTKY POCIHH IUIACTHIIU
OJTHOTO THUITy MOXYTh IEPETBOPIOBATHCS HA IUIACTUAM iHIIOTO TUmy. lle sBure
0COOJIMBO TIOMITHE MPHU JOCTUTaHHI IJIOAIB. Y OLIBIIOCTI BOAOPOCTEH ILIACTHUIAN
npeCcTaBiieHl XpomaTodopamu.

BayTpimas OyaoBa MmiacTuj JOCUTh CKJIaJHA. Y XJIOpOIUIacTaXx € CBOi
pubocomu, ae3okcupudbonykieinoBi kucinotu (JJHK), pubonykneinoBi kuciotu
(PHK), BkIIIOUEHHS KHUPY, 3€pHA KPOXMallt0. 330BHI XJIOPOIUIACTH BKPUTI JBOMA
MeMOpaHamMH, BCEpEIWHI 3allOBHEHI HAIIBPIIKOI PEUYOBUHOIO (CTpoMa), B SKiH
MICTATBCSI OCOOJIMBI, BIIACTUBI TUIBKH XJIOpOIUJIACTaM CTPYKTypu — rpaHu. ['panu
(po3mipom Onu3bKO 1 MKM) — MaKeTH KPYTIUX IJIOCKUX MIMICUYKIB (THUJIAKOIIIB),
CKJIAJCHUX TMOJIOHO /10 CTOBMYMKA MOHET TMEPHEHAUKYJISIPHO 1O IIHUPOKOI
MOBEpPXHI XJIoporwiacta. Tuiakoimd CyCiAHIX TpaH CHOJy4eHI MiXK COo00o
MeMOpaHHUMU KaHajdamu (MDKTpaHHI JaMesin) B €UHY B3a€EMO3B’S3aHy CHUCTEMY.
Xnopou1 po3TalloBaHUN y MEBHOMY MOPSAKY Ha IMOBEPXHI 1 B TOBII ILMX
MeMOpaHHUX CTPYKTYp XJioporiacta. Uucio rpaH y XJI0poriacTax pi3He.

XJOpoIIacTh HE 3aKPIIUICHI Ha TIEBHUX MICISIX, a 31aTHI 3MIiHIOBaTH CBOE
MOJIOKEHHSI B KJIITHHI a00 HUISXOM IMACHUBHOTIO MPEMIIICHHS pPa3oM 3 TEUi€ro
UTOTUIa3MHU, a00  [UIIXOM  aKTUBHOTO  OPIEHTOBAHOTO  TMEPEMIICHHS
(¢poToTakcucy).

CxkiamHa BHYTPIIIHS TMPOCTOPOBA OpraHizallisi CTPYKTYpHUX EJIEMEHTIB
XJIOPOILIACTa CHPHUSIE e(beKTHBHOMy MOTJIMHAHHIO 1 BUKOPUCTAHHIO MPOMEHUCTOI
€HEeprii, a TaK0 PO3MEKOBYE B Yaci 1 MPOCTOPI YUCIEHHI i PI3HOMAHITHI peakKiiii,
Kl B CYKYIHOCTI CKJIaJaloTh mporec (orocuHTe3y. Bimomo, mo 3amexHi Bix
CBITJIa peaKilii LbOro Mpolecy BiI0OYBAIOTHCS JIMILIE B THUJIAKOinax, a O10XiMidHI
(TeMHOBI) peaxirii — B CTpOMI XJIOPOILIAcTa.

Kommnuexe TNoabaxi, ab0 BHYTpilIHINA CITYACTUN amapart, 3yCTpId4aeThCs Yy
BCIX KJITHHAX TBAapUH 1 POCIWH. YTBOPEHUH TIJIaJICHBKUMU MeMOpaHamu, SKi
PO3TalIOBYIOTHCSl MApajeNbHO OJHA OJHIA 1 YTBOPIOIOTH CUCTEMY TPYOOUOK 3
MIXYpUSMH PI3HOTO po3Mipy Ha KiHISIX. Po3Mmipu npioHux mixypuis — 20-30uM,
Benukux — 110 2000 uM.

OcHoBHa (yHKINA KOMIUIEKCYy [ONb)KI — BHBEACHHS CHHTE30BaHUX
KJIITUHOIO PEYOBHH.
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TEMA 11. BYJJOBA KJIITUHU

i pedoBuHU TpaHcmopTyroThcs no kaHanmax EIIC 1 mHarpomamxyroTbes y
MIXYPIIX KOMIUIEKCY ['onbiKi. 3BiicK BOHHM a00 BUBOJSATHCS 3 KIITUHH Y
30BHIIITHE CEPENIOBUINE a00 BHKOPUCTOBYIOTHCS B TMPOIECT KUTTEMISIIBHOCTI
KJIITAH. Y KOMIUIEKCI TaKOX BIJIOYBA€THCS KOHIIEHTPAILlS PEYOBUH PEUYOBHH, SK1
HAJXOJSTh Y KIITHHY 330BHI 1 MalOTh OyTHU BUBeJEHI 3 Hei. KpiM Toro, komieke
["onbk1 Oepe yyacTby CHHTE31 TUX XIMIUYHUX CIIOJYK, 3 IKUX Oyay€eTbCs KIITHHHA
MeMOpaHa.

Jlizocomu — npiOHI opraHoiau miamerpMm Onu3pko 1 MkM. BoHu BKpuUTI
HIJIBHOIO MeMOpaHoro 1 wMictatb 10 40 pi3HUX (QEepMeHTIB, 3JaTHHUX
PO3IIEIIIIOBATU OUIKH, XUPH 1 ByryieBoAu. OcoOarMBO 6araTo Ji30COM y KIIITHHAX,
31aTHUX 10 (arouutosy. OYHKIIS J130COM MOJISATa€e y IEPETPABICHHI PEYOBHH, K1
NOTPAIUIIU B KIITUHY NpU Paro- abo MiHOIMTO31, @ TAKOXK y pyHHYBaHHI OKPEMHX
opraHoiniB abo KIITHUHM npu ii BigMupaHHi. lle BIIOyBaeTbCs BHACIIIOK
pYyWHYBaHHS OOOJIOHKH JI130COM 1 BUBLIBHEHHS 3 HET (DEPMEHTIB.

KuiTunauii neHTp (meHTpocoMa) — opraHoiji, SKU MICTUTHCS MEPEBAKHO
oins sapa. Cxiamaerses 3 1-2, a 1HOMAI OLIBIIE IEHTPIONCH, OTOYCHUX IIIIBHUM
mapoM MHuToria3mMu — meHrpocdeporo. Lenrpions mae dopmy mumnapa 0,2-0,3
MKM 3aBI0BXKKH 1 giamerpoM 0,1-0,15 mxm. CTiHKa HUIIIHAPA CKIATAEThCs 3 9 map
MIKpOTPYOOUYOK, YTBOpEHUX (HiOpHIaMH.

[lenTpocoMa BH3HA4Ya€ OpPIEHTAIII0O BEPETEHA TMOAUTY KIITUHH MIXK
HEHTPIONSAMH, SIKI PO3XONATHCS JO TMOJIOCIB KIITHHU, Ta Oepe ydacTth Yy
PO3XO0/PKEHHI XpOMOCOM JI0 MOJIFOCIB. 3 HEI MOB’si3aHa 3/IaTHICTh ACSKUX KIITHH
70 aKTUBHOTO PYXY.

Opranoinm pyxy. Kiituaun MoOXyTh mnepecyBaTucs 3a JOIMOMOTOIO
CIELIAIbBHUX OPraHOiiB, 10 SIKUX BIJHOCSATHCS BIMKM 1 JKTYTUKU. Biliku KIITHH
3aBXIU YUCJICHHI, a JOBXWHA CTaHOBUTH 10-15 MKM. J[KT'yTHUKIB YacTilllie BChOTO
1-8, 20-50 Mxm 3aBmoBX)KH. by10Ba BiliOK 1 KTYTHKIB Toai0HA. 1o Beiit moBkuHI
iX TPOXOASITh MIKPOTPYOOUKH. PyX JDKIYyTHKIB 1 BIHOK 3a0e3reuye HE TUIbKU
NepecyBaHHs KIITHH Y MPOCTOPI, a ¥ MepeMillleHHs PI3HUX PEYOBUH HA TIOBEPXHI
KJIIITHH Ta HAAXOKCHHS XapUYOBUX TPYI0YOK Y KIIITUHY.

barato OMHOKIITHHHHMX OpraHi3MiB 1 JesKi KIITHHH OaraTOKIITHHHHX HE
MaloTh CIEIIaTi30BaHUX OPTaHOIAIB pPyXy 1 TEPECYBaOThCS 3a JOMOMOTOIO
nceBoOHIKOK  (mceBpomoiit). IlepecyBaHHs 3a JOMOMOTOI0  TICEBIOHIKOK
OTpUMAJIO Ha3By ameOO0iAHOro pyxy. B #oro OCHOBI IEXHUTb PyX MOJIEKYIH
CKOPOTJIMBUX O1JIKIB.

BxmtoueHHs1 yacTile BChOTO 3YCTPIHArOThCA B POCIMHHUX KIITHHAX 1 BiA
OpPraHOiJIB BIAPI3HAKOTHCSA THUM, 10 BOHH THUMYAcCOBI — TO 3 SIBJISIOTHCS, TO
3HUKAIOTh Yy TPONECI JKUTTEASUIBHOCTI KIITHHU 1 3BUYAMHO HE OTOYEHI
MeMOpaHoto. KUTbKICTh X 3aJIeKUTh Bl IHTEHCUBHOCTI OOMIHY PEYOBHUH 1 CTaHY
opranizmy. MawTe ¢Gopmy 3epeH abo Kpameiab pi3HOI BeIUYUMHU 1 Qopmu. 3
XIMIYHUM CKJIaJIOM PO3PI3HSIOTH: BYTJIEBO/IHI, OLTKOBI (3€pHA) Ta )KUPOBI (Kparwii)
BKJTFOUCHHS. Y POCIIMHHUX KIIITUHAX BYTJIEBOAM YACTIIIE BCHOTO BiJIKJIAAIOTHCS Y
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BUTJIAJIl 3€peH KPOXMalio, a B TBAPUHHUX — TJiKOTeHy. JKHpOBI KpalulMHU € B
KJIITUHAX CHOJYYHOI TKAaHWHU TBAPWH 1 B HACIHHI POCIWH. 3a MEBHUX yYMOB BCi
BUJIM BKJIIOYEHb MOXYTb BUKOPUCTOBYBATHCh KIITUHOIO B Tpoleci i
KUTTENISUIBHOCTI, @ TIOTIM HarpOMaJI>)KyIOThCS 3HOBY.

VY uuroruazmi 0araTbOX POCIMHHUX KIIITHUH 1 JE€SIKUX TBAPUHHUX KIITHHAX
NPUCYTHI OCOOJMBI OPraHoild — BaKyOJi. Y POCIWH BakKyolll YTBOPIOIOTHCSA B
mporieci pocty KmTHH. J[piOHI 1 YMCIEHHI BaKyoJi, MOCTYIOBO 301IBIIYIOYHCH,
3JIMBAIOTHCS OJHA 3 OJHOI0, YTBOPIOIOYM OJHY BEJIMKY BaKyoJlo, IO 3aiiMae
Maike BCIO KIITHHY. PE4OBMHM KIITMHHOTO COKY, SIKHH 3allOBHIOE BaKyoOJIIo,
CIPUSIOTh JKUBJIICHHIO POCIMH 1 CTBOPIOIOTH HAINpyXEHUU cTaH (Typrop) y
KIITHHAaX 1 TKaHuHaX. OcoOJMBO BENWKI BakKyoJll YTBOPIOIOTBCA B CTapHX
KJIITHHAX.

Anpo. Bei kiaiTHHU TBapuH (32 BUHSATKOM E€PHUTPOILUTIB) 1 POCIUH MAarOTh
A71po. B OUTBIIOCTI KIITHH € OJHE SAPO, PIJILIE 3yCTPIYaOTHCS ABO- 1 OaraTosAepHi
KiituHd. PopMa sipa 37e0UIBIIOTO 3alIeKUTh Bl (GOpMHU Ta PO3MIPIB KIITHHHU.
3BMYAlHO B KYyJACTHX KIITHHAX SAPO Ma€ OKPyriy (QopMy, Yy BHIOBXKEHUX
M’SI30BHX KIITHHAX PO TAaKOXX BHUJIAOBXKEHE. Y JEAKHX KIITHHAX fA]pa MOXYTh
OyTHu HenmpaBUILHOI PopMHU.

dopma sapa MOKE 3MIHIOBATHCH 3 BIKOM KIITHHH W 3aJCKUTh Bia il
dbyHKIIOHATBEHOTO cTaHy. Po3mipu siapa Haifyacrtimie KOJMBAaIOTHCSA BiA 2 [0
20 MKM.

SAapo KINITUHYU B MEpio MIXK MOJ1IJIaAMU BKPUTE ABOMA LUTOIUIA3MAaTUYHUMU
MeMOpaHamu. 30BHIIIHSA MeMOpaHa siipa yacto nepexoauts y memopanu EIIC 1
OpOCTIp MDK JABOMa SIAEPHHUMH MEMOpaHaMM CIOJY4YaeTbCs 3 i1 KaHamom. B
anepHux MemOpaHax € mnopu aiamerpom 80-100 M. Uepe3 HUX 3A1MCHIOETHCA
OOMIH MIXK SJIpOM 1 LIUTOIIa3MOIO.

Bwmict sapa Ha3uBaeTbesl SEPHUM COKOM (KapilomuiazMoro). Y HbOMY
3HAXOAUTHCS 1-2 simepiis 1 XpOMaTHH.

VY mpokapioTiB XpoMmaTHH ckjiagaerbest nume 13 monekyn JHK, a y
eykapiotiB — 13 JIHK, Oi1kiB ricTOHIB, HEBENUKOi KITBKOCTI KHUCIMX OIIKIB Ta
iHpopmariitnoi PHK (iPHK). B nepion Mixk momizamMu XpoMaTUH 3HAXOIUTHCS Y
BUTJISIII TOHKUX HUTOK 1 MIIJTBHUX 3€PEH PI3HOTO Po3Mipy (rerepoxpomatvH). Y
mpolieci MITO3y B pe3yJibTaTi KOHACHCAIlll 1 CKOPOUCHHS TOHKUX HUTOK Ta 37TUTTS
OKpeMHX OpPHIIOK XpOMAaTHHY (HOPMYIOTHCS TATMYKONOI10H1 XpoMocoMHu. B mepiof
1HTEpda3u B APl KIITUHU 3A1MCHIOIOTHCS cKilaaHl npouecu Oiocuntedy JHK, sika
BXOAUTh [JI0 CKJIaay XpoMaTHHy, a Takoxk BijgOyBaerbcsi cuHTe3 1PHK
(TpaHCKpHUIILLis).

SAnepusa marotb po3mipu 0,5-1 Mxm, Mictats 6araro PHK 1 Ounky. Bonu €
micuem cuHTe3y pubocomansHoi PHK (pPHK) i1 tpancnoptHoi PHK (TPHK),
sanepHux OlnkiB Ta pubocom. Ilim yac MITO3y sjaepusl 3HHMKAOTh, a IOTIM
bopMyIOTHCS 3HOBY Yy Teodasi.
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TEMA 12. 3AT'AJIbHA XAPAKTEPUCTUKA OBMIHY PEYOBUH

Snpo — 1e He MPOCTO BaXKIMBAa YaCTMHA KIITWHHU, a UEHTP KepyBaHHS il
KUTTEBUMU TMPOIECAaMU — OOMIHOM PEUOBHUH, PyXOM, PO3MHOXKEHHsIM. B siapi
3ocepemxena ocHoBHa Maca JIHK, ska € HocieM cmagkoBoi i1H(opmarrii.
[To36apieHi sapa KIITHHUA (HAPUKIIAJ, €PUTPOIUTH JIFOAUHN) MAIOTh MOPIBHSHO
KOPOTKY TPHUBAJICTh XKUTTS 1 HE 37aTHI JO IMOJAJIBIIOTO AUICHHS 1 BIAHOBJICHHS
CBOET IIIJIICHOCTI MPHU MOIIKOKSHHSIX.

Oprani3mu, K1 MalOTh Y9iTKO oQopMIIeHE PO, BITHOCATHCS JI0 eyKapiom,
a00 sIIEpHUX OPTaHi3MiB (BCl TBAPUHU, OUIBIIICTH BUJIIB POCIIMH 1 IPUOIB).

[Hma rpyna oprasi3MmiB, MEHII 4HCEJIbHa, aje OUIbIl JaBHS 32
MOXODKCHHAM, € npoxapiomamu (IOSAESPHAMH opraHizMamu). Jlo HUX HalleKaTh
OakTepii, CUHBO-3€JI€H1 BOJAOPOCTI. ¥ HHMX HEMA€ CIPABKHBOTO fA/ipa Ta 0ararbox
OpraHoiJiB. 3aMmiCTh siipa Y HHUX € Hykjieoin (momiOuuii mo siapa ytBip). Bin
CKJIAJIAa€ThCSl 13 CKYMYEHHSI HYKJIEIHOBMX KHUCJIOT 1 OUIKIB, $KI JIeXKaTh B
LUTOIIa3Mi, 1 HE BIJIILJICH] BiJ HET MEMOpaHOIO.

PO3/I1J1 111. OBGMIH PEYOBHH TA EHEPTII B OPTAHI3MI

TEMA 12. 3ATAJIbHA XAPAKTEPUCTUKA OGMIHY PEYOBHH

Oomin peuoeun (Memadoizm) — BCsSl CYKYIHICTh TPOIIECIB MOTJIMHAHHS 1
3aCBOEHHSI MOXXMBHMX PEYOBMH Ta BHUAUICHHS MPOAYKTIB OOMIHY, fKa
CYNPOBOJIKYETHCS PSAAOM CKJIAJHUX MEPETBOPEHb 1 O10XIMIYHUX PEaKIlii B )KUBUX
OpraHi3max 1 BUJIJICHHSIM €HEeprii.

Heobxionow ymosorw 06MiHy peuosunH € NOCMIUHA B3AEMOOIS HCUBOL i
Hedcusoi mamepii, opeauizmy i cepedosuwya. OOMIH PEUOBUH BKJIIOYAE BEIUKY
KUIBKICTh PI3HOMAHITHUX 1 YaCTO MPOTHJIEKHUX MPOINECiB ((PI3UYHHUX, XIMIYHHX,
(b1310JI0T1YHUX ), 110 3a0€3MeUye MOCTIHHE CAMOOHOBIICHHS KUBOT MaTepii.

Crnemndiyanmu QyHKIIIMA OOMIHY PEUOBHUH €: BOUpaHHS (aKyMYyJISIIis)
€Heprii 30BHINIHBOTO CepeloBUIa (€Heprii COHSYHOTO BHUIIPOMIHIOBAHHS,
XIMIYHUX CMOJYK); TIEPETBOPEHHS EK30TCHHHMX CIIOJYK Ta BHWJIUICHHS EHEprii,
HEOOX1THOT I TIPOLIECiB KUTTEMISIIBHOCTI; CHHTE3 010I0IIMEpPiB, BIACTUBHX JIJIS
JTAHOTO OPTaHi3My.

ObMiH pevuosuH y POCIUHHOMY [ MBAPUHHOMY OP2AHIZMI GIOPIZHAEMbCAL.
[lepmr 3a Bce TUM, 10 pOciUHA OyAy€e CKJIaJ0Bl YaCTMHU CBOTO TLJIa B MPOIECI
(GOTOCHHTE3y TEPEBAXHO B pe3yjIbTaTi BUKOPUCTAHHS COHSYHOI €HEpTii, BOIH,
BYIUICKHCIIOTO Ta3y Ta MIHEpaJIbHUX Pe4OBHUH (aBTOTpodu). JlroauHa x 1 TBApUHU
OJIEPKYIOTh PEYOBUHU POCIMHHOTO 1 TBAPUHHOTIO TOXO/KEHHS B TPABHOMY
KaHaJll.
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Po3pi3HAIOTH N1BI B3a€MO3B’si3aHI CTOPOHH OOMiIHY PEYOBHH: aCUMIIAIUS 1
TACUMILITSLIIS.

Acumisisinis (aHa00J1i3M) — e YACTHHA 00MiHY Pe4OBMH, SIKA MOJISITA€ B
NOIJIMHAHHI, HArpOMA/JKeHHi i 3aCBOECHHI PeYOBHH 3 OTOYYIOHYOI0
cepe0BHINA TA CHHTE3i 32 IX PAXYHOK CTPYKTYPHMX KOMIIOHEHTIB OpraHizmy.

[Tpu acumissIii BiIOyBa€eThCs MOETAMHUN CHUHTE3 CKJIaJHUX O10IOIIMEpiB.
[leit mpomec BKIIOYAE YMCICHHI XIMIYHI TEPETBOPEHHA, 5KI 3a0e3MeuyroTh
BUKOPUCTAaHHS OPraHIYHUX 1 MiHEpaJbHUX PEUYOBHH, 1110 MOTPAIUISIIOTH B OPraHizm
3 HaBKOJIMITHBOTO CEPEOBHUINA, [JII YTBOPEHHS CHEMUGBIYHUX 7 JTaHOTO
OpraHi3My CIOJYK — OLIKiB, BYTJI€BOJIIB, JIMIAIB Ta 1H. 32 paXyHOK aCHUMUIALIT
3a0€3Meuy0ThCs IPOLECH POCTY, PO3BUTKY OpraHi3My Ta HarpoOMaJ>K€HHs €Heprii,
HEOOXITHOI JUIsi TpoLEeciB KUTTenisuibHOCTI. L1 peakmii  BiaOyBarOThCS 3
MOTJIMHAHHSIM €Heprii (€HI0TePMIUH1).

Jqucumisismis  (katadoJizM) — me 4YacTMHa OOMIHY PpPeE4Y0BHH, fKa
00yMOBJIIOE PO3MAJA CKJAAHUX PEYOBUH — OiJKiB, BYIJIEBOAIB, JiMigiB 3
YTBOPEHHSIM KiHIIeBUX NMPOAYKTIB.

OCHOBHMMH KIHIIEBUMU MPOAYKTAMH JAUCUMUIALIT y OUIBIIOI YacTHHU
YKUBHUX OPTaHi3MIB € BYTJICKUCIUU Ta3, BOJA 1 aMiak. ¥ POCIUH KiHIEB1 MPOIYKTH
3HAYHOI0O MIPOI0  BHKOPUCTOBYIOTHCS SIK BHUXIJHUN Marepiaia JUisi CHUHTE3Y
OpraHIYHUX PEUYOBUH. Y TBAPUH O1JIbIlIa YACTHHA KIHIIEBUX MPOIYKTIB BUAISETHCS
3 OpraHi3My 1 JIMIIIE€ YaCTHHA BUKOPUCTOBYETHCS ISl CHHTE3y BAXKJIMBUX CIOJYK.
Jnst pucuMisnli XapakKTepHUMH € peakiiii po3naay CKIaAHUX O10ModiMepiB, [Ki
NOTPAIISIOTh 3 DKE ab0 € CTPYKTYpHUMHU €JIeMEHTaMU TKaHWH 1 KJIITHH, 10
O1IBII MPOCTUX TiJ 4Yac OKMCHEHHS iX. L[i peakiii BiOyBarOThCA 3 BUILJICHHSIM
eHeprii (eK30TepMIyH1).

CnisgiOHoOWeHHs MidC npoyecamu acumMinayii i oucuminayii € oocumo
BAJCTUBUM —~ NOKASHUKOM — (DYHKYIOHANbHO20 — cmawny  opeanizmy. Hatibinvu
IHMEHCUBHO Npoyec ACUMINAYLT NPOXooums 6 nepiod pocmy opearizmy. Ilepesaca
npoyecié QUCUMLIAYIL cnocmepicaemvbcs Npu 0essKUX namoao2ivHux npoyecax i nio
4ac CMapiHHA OP2aHiZM).

3a HopmanvHux @izionociuHux ymMo8 8 OopeaHizMi  3abe3neuyemuvcs
Hepo30ilbHa €OHicmb  npoyecie acuminayii [ Oucuminayii. Ewxepris, ska
BUBUIHHSETBCS TPU JUCUMUIAIII, BHUKOPUCTOBYEThCSI Ha CHHTE3 CIIOJYK,
cneuu(iuHUX [ JaHOTO OpraHi3My, Ta Ha 3a0e3leYeHHs BaXKIMBHUX
¢131050T1yHUX  (PYHKIIH — cTamoi TeMmiepaTypu Tiula, M S30BUX CKOPOYEHD,
MPOBEICHHSI HEPBOBUX IMITYJIBCIB.

Bci anaboniuni i xkamaboniumi peaxyii, xapakxmepHi ONs AcUMINAYIL 1
oucuminayii, wo 3abe3neuyoms npoyecu NPOMINCHO20 0OMIHY, 30IUCHIOIOMbC 3d
yuacmiwo Oiokamanizamopie — @epmenmis, AKi CHPAMOBYIOMb 8CI OIOXIMIUHI
NnepemeopeHHts 8 OP2AHIZMI.
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TEMA 13. METOH BUBYEHHA OBMIHY PEYOBUH

Kpim moeo, obminui npoyecu opeawnizmy nepedysaromev nio NOCMIUHUM
besnocepeonim koumponaem L[HC ma endokpunnoi cucmemu. 3a BHUCIOBOM
[.I1.ITaBnoBa, HEpBOBA CUCTEMA € ,,pOMOPSAHUKOM BCI€T AISTIBHOCTI OPTraHi3mMy” .

KoxxHoMy oprani3aMy TBapWH BJIACTUBHM CBIM TUI OOMIHY PEYOBHH, SKUH
3QJICKUTH BIJ] TTOPOJIU, KIIIMaTy, (Pi310JIOTTYHOTO CTaHy OpraHi3my.

B nporueci oOMiHy pe4yoBUH BUAUISIOTH TaKi €TaIH:

1. TleperpaBiaoBaHHS 1 BCMOKTYBaHHs — MeXaHIYHa 1 XiMi4Ha 0OpoOka
CKJIQJIOBUX YaCTUH KOPMY, BCMOKTYBaHHSI NMPOCTUX pe4yoBUH. [Ipoxoauth mpu
yuacTi (epmeHTiB. B pesynbraTi TpaBieHHS BYIJIEBOAM PO3LICTUIIOIOTHCS 0
MOHOCaxapuaiB MpHu ydacTi GepMEHTIB IIIKO3UAa3; JIMiAU — JO0 CHUPTIB 1 BUIIUX
XKUPHUX KUCJIOT MpPU YydYacTl Jina3; OUIKM — [0 aMIHOKHCIOT MpH Yy4acTi
IPOTEONITHYHUX (PEPMEHTIB.

2. TlpomikHuIi OOMIH — BKJIIOYAa€ TPOIECH PO3MATy 1 CHHTE3Y TKaHHUH
OpraHi3Mi.

3. BusisieHHs KiHIIEBUX TIPOYKTIB OOMIHY B HABKOJIUIITHE CEPEIOBHUIIIE.

KinneBumu nponykramu oominy OunkiB 1 HK € cedoBuHa, ceuoBa kuciora,
QJIaHTOIH, BOJA, €Hepris, Byriekuciaui ra3. Ilpu okucHenHi 1 1 XupiB
BUBLIBHAETHCSA 9,3 Kkan eHeprii; 1 r ByrineBosiB — 4,1 kkam;, 1 r 6inkiB — 4,1 kkan
eHeprii.

OOMiH pedoBHH Y KUBIii MaTepii BABYAIOTh HA PI3HUX PIBHSX, TOYMHAIOYH 3
OpraHi3My 1 3aKiHYyIOYHM atoMamu. Marepian [Jii BHUBUCHHS IIOTO ITUTAHHS
OJIEPKYIOTh BiJ JIFOAUHH, TBAPUH, POCIHUH, BIPYCIB, MIKPOOPTaHi3MiB.

TEMA 13. METOAU BUBYEHHA OGMIHY PEYOBHH

Cepen MeTOIB BUMBUEHHS Ha PIBHI YiliCHO20 Op2aHizmy OCOOIHMBE MiCIe
MIOC1JIa€ Men oo 0anancosux 00cniois.

BuBuarTh mepeTBOpEeHHS PEUYOBHH B OPraHi3Mi BiJl HaJIXO/KCHHS B CKJIaIl
ki a00 KOpMy [0 KIHIIEBUX TIPOJIYKTIB OOMiHYy, $KI JOCHIIKYIOTh ¥
BUJIMXYBaHOMY MOBITPI, KaJi, ceul, MOTOBIH piJIMHI.

30KpemMa, suguaromv azomucmuli 6anauc (8UsHAYAOMb KLILKICMb A30MmY,
SAKUL NOCMYNAE 8 OP2AHI3M I KITbKICMb A30MYy, KUl 6UOLIAEMbCS).

BigMiuaroTs:

@) no3UMUEHUL a30MuUcmuli OalaHc — KOJIM a30Ty BUAUISAETbCS MEHILE, HIXK
HOro mocTynuiao B oOpraHi3m. BigmiuaeTscss B mepiojl poOCTy OpraHizMmy, Mpu
BariTHOCTI, Y BUCOKONIPOIYKTUBHUX TBApUH;

0) 6i0 ’emuull (Hecamugnuil) azomucmuil O6AIAHC — KOJIW KIJIBKICTh a30TYy,
KUY BUTUISETHCS, OUTBINA, HIXK Ta HOTO KUTBKICT, sika mocTynwmia. [ pizHuis
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YTBOPIOETHCS 32 PaxyHOK po3many pedoBHH. CIIOCTEpIraeThCs MpHU XBOPOOaXx,
roJIOAyBaHHI,

8) azomucma pieHo8aca — CTaH, KOJHM a30Ty BUAULIETHCSA CTUIBKH, CKUIBKU
HOT0 MOCTYTHUJIO.

[Ile OAWH BAKIUBUA METOA — MEMOO GU3HAUEHHA OUXATbHO20
Koegiyicnma.
Juxanpuuii koedimient (JIAK) — BigHomeHHS 00’eMy BHILJIEHOTO

BYTJIEKHUCIIOTO Ta3y 10 00’€My 3aCBOEHOTO KHCHIO 32 OJJHAKOBHM MPOMIXKOK Hacy.
JuxanpHuil Koe(ilieHT MpH OKMCHEHHI BYTJIEBOJIB JopiBHIOE 1; xupiB — 0,71;
owikiB — 0,781.

Ha pisni okpemux opeanie 0OMiH pewour 00CNiONCYIOMb 3d 00ONOMO20I0
MaxKux memooig:

a) Memoo CnOCmepe)HceHHA HA0 MEAPUHAMU I3 6UOAIEHUMU OP2AHAMU —
HalyacTille BAKOPUCTOBYIOTh IPY BUBUYEHHI TOPMOHIB;

0) ghicmynvnuit memoo (3anpononyBas L.I1.I1aBnoB) — mocraHoBka icTyn
Ha OUIBIIICTh OPTraHiB TPABJICHHS;

8) Mmemoo auziocmomii — y KPOBOHOCHI CYJIUHHM OpPraHy BCTaBJISIOTH
KaHIOJI, 32 JIOMIOMOTOI0 SIKMX OJCPKYIOTh MTPOOH apTepialibHOT 1 BEHO3HOI KPOBI.

Ha mxanunnomy pieHi:

a) memoo0 mKanunHux 3pizie, po3podienuit O. BapOyprom. 3 TkaHuH,
IIOMHO B3SITUX BiJ )KMBOTO OpPraHi3My, TOTYIOTh TOHKI 3pi3d, HETAMHO BMIIIYIOTh
iX y pO34YMHM, SIKI MICTATh TMEBHI pe4doBUHHU. [IpoBOAATH 1HKyOalil0 Mnpu
temrnepatypt 37°C. Uepe3 mneBHI MNPOMIKKM Yacy BHUBYAIOTh MPOIYKTU
MeTabo0J113My, BU3HAYAI0YU XIMIYHHUM CKJIa/l TKAHUHH 1 CepeIOBUIIIA.

Meroau nocniikeHHs OOMIHY PEYOBHMH Ha KIITHHHOMY 1 CYOKJIITUHHOMY
piBHI:

a) memoo miveHux amomie (izomonig) — IAM METOJOM MOXHA BU3HAYMUTH,
e, B SKOMY MICIIl OpraHi3My yTBOPIOIOTBCS  BIJNOBIJHI PEUYOBHHHU.
BuxopucroBytors 13otonu (ochopy, Homy, aszory. Iligmocrigaum TBapuHaM
BBOJISITh PaJIIOAKTUBHI 130TOIH, SKI BKIIFOYAIOTHCS B peakilii acumimsiii. TBapun
BOMBAaIOTh, @ 3 OpraHiB YW TKAaHWH iX TOTYIOTh TICTOJIOTIYHI MpenapaTu 1
BUSIBJISIIOTh  P/IIOAKTHBHUN po3maa 130TomiB. MeTon TOYHMIA 1 Ja€ 3MOTY
BU3HAYMTH B KIITHHI 10 50—60 aTomiB 130TOMYy.

0) Bce mmupiie 3acTOCOBYIOTh 2iCHIOXIMIYHI Memoou, 3 TOTIOMOTOI0 SIKUX
Ha [Mpernaparax MIKPOCKOMIYHO BH3HAYAIOTh TKAHWHHY JIOKAIi3allil0 1 BMICT
OKPEMHUX PEYOBHH.

8) Memoo eKcmpakmie i 20M02eHamie — BUBYAIOTH PI3HI CYOKIIITHHHI
CTPYKTYpH,

2) Memoo eneKmpoHHoi MIKpocKonii — BHU3HAYaIOTh JIOKANi3allilo Ta
KUTBKICTh OKPEMHUX XIMIYHUX PEUYOBHUH B CYOKJIITUHHUX CTPYKTYpax;

0) memoo yrompayenmpugyzyéanna — nNpoBOASTh HEHTPUPYTYBaHHS TpPU
BEJIMKUX KUIBKOCTSAX 00€pTIB;
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TEMA 14. B10JIOT'TYHE OKMCHEHHS (TKAHUHHE JUXAHHA)

e) memoo xpomamozpagii — nae MOXIIUBICTh PO3AUTATH OUIKHM Ha OKpeMi
aMIHOKMCJIOTH;

€) memoo enekmpoghopezy — Na€ MOXIIMBICTh PO3AUIMNTH OIKM Ha Pi3HI
dbpakiii (anpOyminu, 4, B, y—TI00yIiHN).

KoMmrsiekcHe  BUKOpUCTAHHS  METOJMIB  Jajo 3MOTy  po3mudpyBaTH
YIBTPACTPYKTYPY KIITHH — OCHOBHOTO 00’ €KTa AOCTIIHXKEHHS KMUBOI MaTepli.

udpori nani, oaepkaHi Pi3HUMH OIOXIMIYHUMH METOJAMH, IiJJIaI0Th
CTaTUCTUYHIK 00poOmi. [loTiM mnpuCTymarTh 10 Yy3arajdbHEHHS pe3yJbTaTiB
010XIMIYHUX JOCHIKEHb.

VY3aranbHeHHs OQOPMIIOIOTH Y BUIISIAL TaONWIb, rpadikiB, aiarpam Ta
1HIMX MarepianiB. Ha ocHOBI 1bOro opMyIirol0Th BACHOBKH IPO 3aKOHOMIPHOCTI
SIBUILL, IK1 BUBYAIOTHCS, — O10XIMIYHY CTAaTHKY 1 IMHAMIKY )KMBUX OPTaHI3MIB.

TEMA 14. BIOJIOTTYHE OKUCHEHHA (TKAHUHHE JUXAHHA)

Ilpoyecu 6ionociunoc0 OKUCHEHHSI € OCHOBHUM O0Xcepesiom eHepeii 18
Op2AaHIZML.

OcHosu 6uenus npo oxucienus 3axnadeni M.B.Jlomonocosum i A.Jlasyazve
npu 00CIONCEHHSX NPOYECi8 COPIHHSL.

Bci peaxuii, mijg yac nepediry sKux BIIOYBaJIOCS MPUEAHAHHS KHCHIO 0
OyIlb-IKO1 PEUYOBHHM, CTalld HA3MBATH OKUCHEHHSAM, & PEaKIii 3 BiAIMICTUICHHSIM
KUCHIO — 8IOHOBICHHSIM.

A.JlaBya3be, CIIBCTABJISIIOYM TMIPOIIECH TOPIHHS 3 TMPOILIECAMH JAUXaHHS
TBapWH, 3BEPHYB yBary Ha CXOXICTbh MI>K HUMHU.

IIpy nuxaHHi, SK 1 MiJ 4Yac TOPiHHSA, Ma€ MiCIle IOTJIMHAHHS 3 TIOBITPS
KHCHIO 1 BUIUICHHS BYTJIEKHCIIOTO Ta3y 1 BOJAU. AJie MK TOPIHHSIM 1 010J0TTYHUM
OKUCHEHHSIM € I psAJT BIIMIHHOCTEH:

I"opinns biosioriuHe OKMCHEHHS
[TpoxoauTh 1Mo3a Opra"izMom BinOyBaeThcs B )KHBOMY OpraHi3mi
Sk KIHUEBUI MPOIYKT YTBOPIOETHCS

[Tepemiko kae HassBHICTh BOJIH
BOJA

31 CyNpPOBOIKYETHCS

) [IpoxoauTth npu TemmepaTypi Tija
M1JBUIICHHAM TEMIEPATypU

Enepris 3BITbHAETHCS MOBLIBHO 1
aKyMYJIFOETHCS B MAKPOEPTIUHUX
criostykax (rmepeBaxHo y Buriisijii ATD)

Eneprist BUALIAETBCS YK€ IIBUIKO Y
BUIJISLII TEILIA 1 CBITIIA
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CydacHa Teopist 610J0T1YHOTO OKHCHEHHS MOOY0BaHa Ha JIBOX TEOPIsIX:

1. Teopia O.M.baxa (meopia nepexucno2o oxucneHHs) — 3alpONIOHOBAHA B
1897 pomi. O.M.bax BBakaB, 110 OKUCHEHHSI OpPraHIYHMX PEYOBUH B OpraHi3mi
MOJICKYJISIPHUM KHCHEM BiJIOYBAa€ThCS 3 YTBOPEHHSIM TIEPEKHCIB. AJie 3’€IHAHHS
OpPraHiYHUX PEYOBUH 3 KUCHEM MPOXOINTH IMiciisl akTUBYBaHHs kucHIO ( He O=0, a
— O — O -). AKTHBYBaHHA KHCHIO TPOXOJWUTh MPH JOMOMO3i (epMeHTY
okcureHasu. KuceHb, 3 €IHYIOUHCh 3 OKCHUTCHA3010, YTBOPIOE TMpeKuc. SKImo
MO3HAYUTH OKCUTEHA3y A, TO Iel MPOIeC CXEeMaTUIHO MOYKHA 3aITUCATH TaK:

O
/
A+O, — A —- A+ -0-0-
\
O

nepexkuc

AKTUBHUN KHCEHb MAa€ 3/aTHICTb OKHCHIOBaTH MOJIEKYJIM I1HIIUX
OpraHIYHMX CIOJIYK, Kl 3 MOJIEKYJIIPHUM KHCHEM HE PEaryroTh:

oKcuoasa
XH, + -0-0- > X + H,0
BADICKO OKUCHIOBAHA OKUCHEHA Pev0B8UHA
peuosuna

3HauYHUN BHECOK Y PO3YMIHHSI MPOLECIB O10JOTTYHOTO OKMCHEHHS 3pOOUB
pociiicbkuii 010ximMik Bomoaumup IBanoBuu [lammanin. BuByaroum OKuMCHEHHs
PEUYOBHMH y pOCIMHAX, BIH BCTAHOBHMB, IO BHO MOXE BIIOyBaTHCS 1 MpHU
BIJICYTHOCTI KHCHIO, SIKIIIO B PEAKI[IHHOMY CEpEJIOBUIIl € PEYOBUHU, SKI MAIOTh
3/IaTHICTh MPUETHYBATH BOJICHb.

2. Teopis oeciopysanns. B 1912 poui B.L.ITannaxin, a He3aueKHO BiJl HHOTO
HiMenbkui BueHui [.Bimana BHUCyHYIM Teopil0 JETiIPyBaHHS — BiJl PEUOBHUHU
BIJIIIETUTIOETHCS BOACHB, MIOTIM BiH OKHMCHIOETHCSI KCHEM 1 YTBOPIOE BOJLY.

CyuacHa Tteopis Oiomoriunoro oxucHeHHs (bO) Bximowae 1 mporec
YTBOPEHHS MEPEKUCIB, 1 MPOLEC ACTIIPYBAHHS.

bionoriune okMcHEHHS — Ipolec (PepMEHTATUBHUIM 1 MOETATHUH.

1 eman — Oeciopysanus cyocmpamis. IlpoxoauTs Nnpu ydacTi ¢pepmenmis
Oeciopocena3z (pepMeHTH 3 KJIacy OKCHUIOpENyKTa3;, OUIKoBa 4YacTHHA
MpejCTaBlieHa aMiHOKUCIOTaMu, a mpoctetuuHa rpyna — HAJL). Boodews, saxui
sidwenoemobcs 6i0 cyocmpamy, npueonyemocs 0o HAJ[ i ymeoproe HAJ/[H,:

Cy6erpar  + HAJ' — HAJIH, +  CyOcTpaTt OKMCHEHUU

Oxucnena gpopma Bionosnena ¢popma
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TEMA 14. B10JIOT'TYHE OKMCHEHHS (TKAHUHHE JUXAHHA)

CyOcTpart npu ibOMY OKUCHIOETHCS, @ PEPMEHT — BITHOBIIOETHCS.

2 eman — npuiimaioms yuacme Gaaginosi pepmenmu (IPOCTETUUHA TPYIIa B
HUX TipejicTaBiieHa ¢hochopHuM edipom Bitaminy B,). B okucHeHiit ¢popmi BiTamiH
B, mae xxoBTHit KOMTip. TOMy hepMEeHTH 1 HA3UBAIOTh ,, )KOBTI AUXAIbHI (hEPMEHTH .

Booenv 6i0 HA/[H, nepenocumvcsa Ha @nasinosi ¢epmenmu. 3 yux
Gepmenmis 00eHb MOdHce OKUCHIOBAMUCH KUCHEM I YMBOPI8amu 600Y.

3 eman — nepenecenHs eIeKMPOHIE | NPOMOHIB 8i0 BIOHOBIEHUX (DAABIHOBUX
Gepmenmie na yoixinonu (xoensum Q):

OD-H, + Yo6ixinoH — Yo6ixiHoH -H, + OD.

4 eman — 3 koeH3umy Q NPOMOHU AMOMIE B0OHIO NEPEX0OAMb 8 HABKOJIUWHE
cepedosuye, a eleKmpoHy NOCMynarms Ha Yumoxpomuy cucmemy. lluToxpoMHa
CHUCTEMa CKJIQJAEThCSA 3 PALY OKCUOOpedyKma3, HEOLTKOBOI YACTHUHOIO SIKUX €
3a;mi30 nopdipuHu, OMM3BKI 3a CBO€W OyAoBOK g0 reMmy. Bimomo monan 20
UTOXPOMIB. BOHH MO3HAYAIOTHCS BiAIOBIIHUMHU JATHHCHKUMHU OyKBaMHu — @, b, C,
dit. x.

Llumoxpomna cucmema nputimac erekmponu NOCII006HO HA yumoxpomu b,
¢, a i az. I1io uac nepenecenns erekmpoHie nouepeo6o 8i00y8aAcmbCs GIOHOGICHHS
saniza (Fe¥ — Fe?*) i oxucnenns saniza (Fe"— Fe**) yumoxpomis asxc oo LIXO
(yumoxpomoxcuoaszu — hepmenmy aaz). [[XO nepedae enekmpoHu MonexyisapHomy
KucHio, akmugyiouu tioeo. Kucenv 63aemodie 3 tionamu 600HI0, 5IKI 3HAXOO0SAMbCS 8
cepedosuwyi, ymeoprorwuu 600y (puc. 14. 1).

E}rmu&nu TARTET] - - = e mm = mmmme e de
f lagrar ....Fﬂ...,

Mﬁ:w:ﬂm,i"' SounTpaT _-..:2:!... '
FE N1 v I

meuj IJ-rr-!-: Axnmraﬂﬁmumwﬂmﬂ .-'

Puleg =~ BE [Co~ ;e

e ':': ' ]w.—l{emlr:.luj.rrapa'r[ A+ AND ALD o

?HHE-“:‘ i E m.ui fa L || Tﬁi P';l I. +=é+p1 I ;—P‘i )

S ETa= L-[HA 3#“ I_PE-I_I:*.:EIE
i E|{}Huanﬂmmrar| ]i.._:.I'HJJ.HHEI'I.'l i 'H"l' H'H ‘HH

Ta] H:0
."m&n:n- :
* .' m-- Pue. 53, Cxema KRITHHHORG ji%an-
it uA {3a A, Jenindxepos)

Puc. 14.1 Cxema KJIITHHHOTO AuXaHHA (32 JIeHiHKEepOM)

KinneBuii mpogaykT Ol0NOTIYHOTO OKMCHEHHS — Boja. Kpim Bojw,
YTBOPIOIOTHCS BYTJIEKUCIUH Ta3 1 BUAUISETHCA XIMIYHA €HEPTis.

Byrnexkucnuii raz Moxke BHUTpadaTHCh Ha KapOOKCHIIyBaHHS. XiMidHa
eHepris akyMmynroeTbes y BUrisiai ATO.
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VY nuxaabHOMY JIAHIIOTY CTBOPIOETHCS CBOEPIHUN EIEKTPOHHHUM KacKal.
[TocniioBHICTh PO3MIIIEHHS OCHOBHHUX KOMIIOHEHTIB JUXAJIBHOTO JIAHI[IOTa
BU3HAYAETHCS CIIBBITHOIICHHSIM IIBUIKOCTI OKUCHEHHS 1 BITHOBJICHHS OKPEMHX
KOMITOHEHTIB CUCTEMHU, a TAKOXK BeIUYUHOIO pe0OKC-nOmeHYianie, 10 BUHUKAIOTh
MDXK CYCIJTHIMH KOMIIOHCHTaMH.

Benuuuna pedoxc-nomenyiany noxkazye Hanpsam nepeHeceHHs eleKmpoHi8 y
ouxanvHomy Jnaumyroey. llepenecenns eneKmpoHie 30IlCHIOEMbC 3A8HCOU 810
MeHwo2o nomenyiany 0o Oinbwiozo. JInsg OLIBIIOCTI OpraHiYHUX CyOCTpaTiB
HOpMaJIbHI PEAOKC-TMIOTEHIIad OKHCHO-BIJHOBHUX CHCTEM JAopiBHIOIOTH —0,6B.
OCKUIBKM peAOKC-MOTEHLIAl HIKOTUHAM1J HUX (epMmeHTiB JopiBHIoe —0,32B, a
¢mapinopux — (—0,06-0,016), To BimOyBaeThCsA TEPEHECCHHS EJICKTPOHIB Bif
HIKOTUHAMIJTHUX 70 (JIaBIHOBUX (PEPMEHTIB.

[Tpubm3HO 5% BCl€l BOU, IO YTBOPIOETHCA MPU O10JI0TYHOMY OKHCHEHHI,
3HaxXoAuThCs y (hopmi nepekucy BojHIO (H,0,), aKuii € TOKCUYHUM JJ1s1 OpraHi3My.

VY MenuiuHI NEepPEeKUuC BOJHIO BHUKOPUCTOBYIOTH SIK J€3WH(DIKyrOUHi 3aciod
IIpU JIIKYBaHH1 THIMHUX paH.

[Tpu po3iieneHHi NepeKknucy BOJHIO YTBOPIOETHCSI aTOMapHUN KHUCEHb.

Sk e yTBOPIOETHCS BYTJICKUCIIHM ra3?

Panimie qymanu, mo 1e npocte cronydeHHs : C + O, —CO,.

Ane B opraHi3mi 1bOT0 HE BiIOYBA€THCSA, TOMY IO JUIsl IBOTO MOTpiOHA
BHCOKA TeMIIepaTypa.

B opranismi moguaun 1 TBapuHH CO, yTBOPIOETBCS  BHACIIAOK
neKkapOOKCHUITYBaHHS KETOKHCIIOT, aMIHOKHUCIIOT, JKUPHUX KUCIOT. [laHuii mporec —
(dhepMeHTaTUBHUI.

R R
| - CO, |
H—C—NHZ - H—C—NH3+C02
|
COOH

[Ipu OGiosOriYHOMY OKHCHEHHI, KpiM BOJM 1 BYIJIGKHCIOTO Tasy,
3BUIBHAETHCS €HEPris, siKa aKkyMyTroeTbest y BUrisiai ATO.

YT1Bopenuss AT® BinOyBaeThcs:

1. Konu enexkTpoHu nepeHocsIThes Ha (aBiHOBI (pepMeHTH (YacTUHA eHeprii
nepeHocutbest Ha AJ{®D 1 yrBoproerbes ATO.

2. Konu enexTpoHu nepexosaTh 3 (iaBiHOBUX (PEPMEHTIB Ha LIUTOXPOMHU.

3. Koy enekTpoHM MEepEeHOCIThCS 3 IIMTOXPOMIB Ha KUCEHbD.

Ilpouec ymeopennsn enepcii 6 pe3ynromami 0i010214HO20 OKUCHEHHA
Hazueacmuvca okucHe gpocghopunyeanns.
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TEMA 15. 0OCHOBHI MAKPOEPTTYHI CI1IOJIYKHU OPTAHI3MY

VY mporieci 6ionorigHOoro okucHEeHHs Oitbine 50% eHeprii, sika BHAUIIETHCA,
PEe3EepBYETHCS KIITUHAMU TKaHUH Y BUTJIS1 MAKPOEPTIUHUX CIIONYK, IEPEBAKHO Y
Burisa ATO.

biocuntes AT® 3miiicHioeTbess 3 AJID 1 aKTHUBOBAHOTO HEOPTraHIYHOTO
dbocdary.

Oxucue dochopunyBanns BiakpuB B.IL.Earensrapar B 1930 por. Ilix gac
IIbOIO0 TPOIIECY BUHUKAE MaKpOepriyHUN 3B’sA30K, OaraTuii Ha eHepriro. llei
3B’SI30K TIO3HAYAETHCS CHMBOJIOM Tuiibaa (3a mpormosuiliero b.Jlinmana y 1946
porri).

AxktuBauiga QocdaTy NpPoOXOAUTh TOJOBHUM YHMHOM 3a PaxyHOK €Heprii
010JIOTTYHOTO OKUCHEHHS.

Omoce, oxucne @ocpopunysanns — ye Gocpopunysanns AJ/[D, saxe
nos’si3ame 3 npoyecamu OKUCHEHHS 8 OP2AHIZMI I CYNPOBOONCYEMbCS YMBOPEHHAM
ATD.

OxucHe ¢hocpopunysants npoxooums 20106HUM YUHOM 6 MIMOXOHOPIsX.
Tomy mimoxonOpii Hazusaromos "'cunosuMU cmanyismu Kiimuru'" .

MitoxoH/pii — BaXJIUBI OpPraHoigM KITHHM. IX posmipu 0,5-7 MKM.
KinpkicTs iX y ximituHi KoimBaeTbes Bim 50 mo 5000. MitoxoHapii MarOTh
30BHIINIHIO 1 BHYTpIIIHIO MeMOpaHy. Bia BHYTpilIHROT MEMOpaHH B MOPOKHUHY
MITOXOHIPIT BIAXOASATH BUPOCTHU — KPUCTH abo rpebeni. DepmeHTH, sKi
KaTaJi3yl0Th MPOIEC OKUCHOTO (ochopuiryBaHHs, 30Cepe/HKEHI Ha MeMOpaHax
MiTOXOHAPIN. IcHye Kinbka Teopiit okucHOTO (ochopuinyBaHHs. Po3risHemMo ABi 3
HUX.

Ximiuna Tteopisi. Ii 3anpononysap B.JlinMan Ta mesxi iHII TOCITiTHMKH.
CyTp 1i monsirae B TOMy, IO €HEPris, sSKa BHUIUISETHCA MPU NEPEHECEHHI
CJIIEKTPOHIB B IUXAJTBHOMY JIQHITIOTY, CTIOYATKy BUKOPHUCTOBYETHCS ISl YTBOPCHHS
MEeBHUX TIMOTETUYHUX, OaraTUX Ha EHEPrilo CIOJYK, a MOTIM MepPeNaeThCcs s
cuntesy AT®. Ilg rimore3a A0 MBOrO0 4Yacy HE JicTalla €KCHEPUMEHTaJIbLHOTO
I1ITBEPIKCHHS.

XemiocMOTHYHA Teopisi. 3ampornoHoBana y 1961 poii  10CHITHUKOM
JL.MiTtuennom. ExcrniepuMeHTanbHe OOIPYHTYBAHHS 1 TIOJAJBIINI PO3BUTOK BOHA
onepxxania B pociipkeHHsax B.I1.CkymnauoBa. CyTh Timote3u 3BOAUTHCS IO TOTO,
10 XIMIYHA €HEPTisi OKUCHEHHS MEePETBOPIOETHCS B €IEKTPOXIMIUHI MOTEHITIAN Ha
30BHIIIHIA 1 BHYTPIITHINA MTOBEPXHIX MITOXOHJpiaabHOI MeMOpaHu. Pi3HUI Mik
TaKUMU TIOTEHIIAJIaMU € JHKEPEJIOM €HEpPTii, 3aBISKH SKIA MPOXOJAUTh CHHTE3
AT®. Ilg rinoTe3a MOPIBHSAHO 3 1HITUMU € HAWMOUIBII OOIPYHTOBAHOIO, X0Y 1 Ma€
YUMaJio He3 S30BaHUX MMUTAHb, SKI BUMAraroTh IMOJAIBIIOTO JOCIKCHHS.
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TEMA 15. OCHOBHI MAKPOEPTTYHI CITIOJIYKH OPT'AHI3MY

MakpoepriuyHi COJIYKH OPraHi3My — ye Cnoayku, 8 sKUX aKymynroeEmvbcs
senuKa Kinvkicmo enepeii (‘'maxpoc' — bazamo, "epeoc’'— enepeis).

[Ipu po3puBi ab0 YTBOpPEHHI XIMIYHUX 3B’SI3KIB y CIOIyKax MOCTIHHO
3MIHIOEThCS piBeHb BiIbHOI eHeprii cuctemu ( AG). Skmo BeauuWHA 3MiHH
BiTbHOI eHeprii ctaHoBuTh Bix 12-17 kJIx/Monb, Taki CHOJYKH Ha3UBaIOThH
HOPMAJIbHUMH B €HEPTETUYHOMY BiHOIIEHHI. SIKIIO X BEIWYMHA 3MIiHM BUIBHOI
e”eprii O6ubia 3a 20-25 kJ[>/MoJb, TaKi CIIONYKH Ha3UBAIOTHCS MAaKPOEPTTUHUMHU.
XapakTepHUM € Te, 0 B LUX CIOJYKaX MaKpOEpriuHi 3B’SI3KH JIOKAII3yHOThCS
nepeBaxHo MK aromaMu (ochopy 1 cipku. OCHOBHA MakpoepriyHa CIOJIyKa —
AT®D: A —puboza—P ~ P ~ P.

[ makpoepriuni cnionyku: AHD, kpeamun ¢hocpam, apeiningocgham,
ayemun gocpam, 1,3-oughocghoeniyepunosa xkucroma, gocgoniposurocpaona
Kkucioma. Apeiningpocgham — MICTUTBCS B OpraHi3Mi kal, SIIIpOoK.

Kpeamungocgham — MICTUTBCS y CKEJIETHUX M s3aX, CEPIll, MO3KY, HEPBOBIH
TKaHUHI 1 Oepe ydacTb B eHepreTuyHomy oOMiHi. [Ipu rizposizi B opranizmi
KpeatTuH  QocdaT  NEpeTBOPIOETbCS  HA  KpeaTtuH.  bionoeiuna  ponb
KpeamuHngocamy nonsieac y niompumanti 6 mxavunax cmanoeo emicmy AT®.
KiHieBuM npoaykTomM oOMiHy KpeaTuHpocpaTy € Kpeamumin, SKU YTBOPIOETHCS
IpyU CIOOHTAaHHOMY He (EepMEHTAaTMBHOMY T1poiii3li  KpeatuHpocdarty 1
BUIUISIETHCS 3 CEUCHO;

TEMA 16. PO3IIA/A I'/IIKOTEHY

B oprani3aMmi TBapuH 1 JIOJWHU TMOCTIHO B1AOYBa€ThCA MPOLEC PO3MATY
riikoreny. [Ipotsrom n1o6u B OopraHi3Mi TBapuUH CHHTE3YETHCSA 1 PO3LICTLIIOETHCS
65-70% raikoreny nevinku. Po3nan riikoreny Bi0yBaeThCs ABOMA IIJISXaMU:

1. 2i0ponizom.
2. docghoponizom.
B 1nutyHKOBO—KHIIIKOBOMY TpakTi TJIIKOTEH PO3MAJA€ThCS MIISTXOM
rigponi3y (Mpu HasSBHOCTI BOJIM) B MPUCYTHOCTI (DEPMEHTIB amiia3u, MaJIbTa3u.
amiiasa
(CeH1005), + H20 - (CeH100s)x + nCy2H2011
2NIKO2€EH ()eKcmpuHu manemo3a
maibmasa

C12H2,04; + HO — 2CsH1206

B nedinii 1 M’s13axX TIKOTeH po3nafaeThes NUBIXoM (pocdoporizy (BiAKpUB
y 1937 poui A.0.Ilapnac). docdoposi3z TIIKOreHy — I IMPOIEeC, 3BOPOTHIM
riikorene3y. Moro e Ha3MUBaIOTh 21iK02eH O3,
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TEMA 17. BPO/JIIHHA TA HOT'0 BUAM

TEMA 17. BPOJAIHHA TA OT'0 BUAU

OcHOBHI peakiii aHaepoOHOTO PO3MICIJICHHS BYIVICBOAIB MMOJIOHI 10
CIIUPTOBOTO 6pOI[1HH51 [TpoMi>KHIM TIPOIYKTOM ITMX IMPOIIECIB € HlpOBI/IHOFpaI[Ha
KHMCIIOTA. i TOJanbII MepeTBOPEHHS BeAyTh 70 CIUPTOBOTO a00 iHIIMX BHIB
6p0I[1HB YTBOPEHHS OLITOBOi KHCIOTH 200 MOBHOTO OKHWCHEHHS /10 BYTJIEKUCIIOTrO
ra3y i BOAM B Ipolieci aep06Horo po3nany.

HaiiBaxnmuBimmM i3 BUIIB OpOIiHb € cnupmoee OpoOiHHA, SKE JCKUTHh B
OCHOBI LJIOTO pAJly XapyoBUX BUPOOHUUTB — BHUHOPOOCTBA, MUBOBAPIiHHS,
BUTOTOBIICHHS CIUPTY TOIIO. BOHO 3AIMCHIOETBCA 3aBASKU SKUTTETISITBHOCTI
[IJIOTO PAY MIKPOOPTaHi3MiB, HAUTUIIOBIIIUMH 3 SIKUX € JIPIAKIKI.

Sx Bmepmie BctaHoBuB ['eii-JItoccak, cymapHO cnupToBe OpOMIHHS MOXKE
OyTH BUpaXXE€HE TaKUM PIBHSIHHSIM:

C6H1206 - 2C02 + 2C2H5OH

HaBenene cymapHe piBHSIHHS CHUPTOBOTrO OpOMIHHS HE BigoOpakae TOTro
dakTy, 110 3BUYAHO KPIM TOJIOBHUX MPOJYKTIB OPOJIHHS — €THJIOBOTO CIHUPTY Ta
BYIJIEKMCIIOTO Ta3y y HE3HA4yHI KUIbKOCTI YTBOPIOIOTHCS 1HINI PEYOBUHHU:
SHTAapHa KHMCJIOTA; CUBYIIHI Macia (CyMill aMiJIOBOT0, 130aM1JIOBOT0, OyTHIOBOTO
Ta IHIIUX CIUPTIB); OLTOBUI albJEri; TIIUEPUH Ta 1H.

[Ipu cnuproBOoMy OpOMAIHHS MIPOBHHOIPAJHA KHCJIOTa MiJ BIUIMBOM
dbepMeHTy mipyBaTaeKapOOKCHUIa3u PO3MICTUIIOETHCS O BYTJIEKUCIIOTO raszy Ta
ouroBoro anpaerigy. OcranHiid Bctynae B peakuito 3 HAJIH (yrBopuBcs paniiie
py OKUCHEHH1 (OChOTIIIIEPUHOBOTO ANIbJIETIAY Yy PocdorminepuHoBi Kuciaory). B
pe3yNbTaTi MPOXOJUTH YTBOPEHHS ETHJIOBOTO CHUPTY. Peakiliss BiHOBIEHHS
OIITOBOTO aJIbJETITy KaTali3yeThCsl (PEPMEHTOM aJIKOTOJIbICTAPOTEHA30I0.

Pi3ui 1mykpu 30po/KyHOTBCS 3 PI3HOIO MIBUAKICTIO. Haii0impin Jerko
HIIAAI0TECA 30pO/KYBAaHHIO TIIOKO3a 1 (DPYKTO3a, MOBUIBHINIE 30POHKYIOTHCS
MaHO3a 1 I MOBUIBHIIIE — rajlakTo3a; MEeHTO3W JAPDK/KAMH HE 30POJIKYIOTHCS;
BOHH MOXYTh 30pOJDKYBATUCS JHINE JSSIKUMH IIBIJICBUMU TpubaMu 3 pOaY
Fusarium.

3 aucaxapuaiB rapHUM CyOCTpaTOM CIHMPTOBOTO OpOIIHHS € caxaposa 1
MajibTo3a. AJie oOuJIBa 111 JUcaxapuau 30pOKYIOThCS JIUIE TICIs ONePeaHbOTO
ripoJIi3y Ha CKIIAJIOBI iX MOHOCAXapH/IH.

Jpixmki 30pO/KYIOTh JOCUTh BUCOKI KOHIIEHTpALlll IIyKpY, sIKI JOCSTar0Th
60%. BoHu BUTpUMYIOTh TaKOK 3HAYH1 KOHIIEHTpALlli COUPTY, SIKI A0cATalTh 10—
14%; mipu 11bOMy HEOOXITHO BIAMITHUTH, IO APKIKI OUIBI YYTIHUBI 10 CIUPTY
MIPY BUCOKUX KOHIICHTPAIIISIX IYKPY 1 P MiABUIIICHUX TEMIIepaTypax.

B npucyTHOCTI KHCHIO CHOUPTOBE OpOMIHHS TPUNUHSAETHCA 1 APIKIKI
OJIEPKYIOTh €HEepPrilo, HEOOXITHY A iX PO3BUTKY 1 KUTTEMISIBHOCTI, HMUISIXOM
KHCHEBOTO JIMXAHHSI.
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[Ipy 1mpOoMy IPLKIKI BUTpAYalOTh IIYKOp 3HAYHO EKOHOMHIIIE, HIXK B
aHaepoOHuX ymoBax. [lpunuHeHHss OpoAIHHS Wi BIUIMBOM KHCHIO OJIEp>Kallo
Ha3By "'edekrta [lacTepa”.

[Ipu monounoxucaomy 6pooinni 3 0OTHIET MOJIEKYJIU TEKCO3U YTBOPIOIOTHCS
JIB1 MOJIEKYJIU MOJIOYHOT KUCJIOTHU:

C6H1206 — 2CH3 — CHOH - COOH.

Bono Bimirpae ayxe BeJIMKY pPOJb IPH BHPOOHHUIITBI MOJIOYHOKUCIHUX
MPOJAYKTIB, MPU BUTOTOBJICHHI KBacy, XJIIOHMX 3aKBaCOK, JJIA XJI100TEUYeHHs, MpU
KBalllEeHH] KaIlyCTH, OT1PKiB, IPU CUIIOCYBaHHI KOPMIB.

KpiM MOJIOYHOI KHCHOTH, B pe3yJbTaTli MOJOYHOKHUCIOrO OpOJIHHS
YTBOPIOKOTBCA TAaKOXk: OLTOBA KHUCJIOTA, €TWIOBUM CIUPT, BYIJIEKUCIAWA Tras,
BOJ/ICHb, METaH.

Lle MosICHIOETBCS THM, 1110 MIKPOOPTaHI3MHU, SIKI BUKJIMKAIOTh MOJIOYHOKHUCIIE
OpOAIHHS, NOJISAIOTHCS Ha JIB1 BEJIHKI TPYIU:

— 2oMoepmenmamueti MOJIOYHOKUCTE bakmepii — 1i€ CTPaBXKHI aHAepoOH,
K1 30pOJKYIOTh T€KCO3W Y TOUHIM BIAMOBITHOCTI 3 BHUIIEHABEACHUM PIBHIHHSIM
MoJIoYHOKHCII0T0 OpoainHs (Streptococcus lactis);

— 2emepogepmMeHmamueHi MOJNOYHOKUCTT Oakmepii — KpPIM MOJIOYHOT
KHUCIIOTH  YTBOPIOIOTh 3HAa4yHI KUIBKOCTI IHIIMX MPOJYKTIB, 30KpeMa OITOBOI
KHCIOTH Ta ertwioBoro crupty (Bacterium lactis aerogenes). Buxim omroBoi
KHUCIIOTH TPHU 30pOJKYBaHHI I[yKpiB MOIIOHUMU MIKpOOaAMU MOKE TEPEBUIIYBATH
BUX1Jl MOJIOYHOI KUCIIOTH.

TpeTiM HaWBAXKIUBIIIUM BUIOM OpOAIHb € MACAAHOKUCTE OpOOIHHA.
binbliicTh MIKpOOpPraHi3MmiB, SIKI BHUKJIMKAaIOTh  MAaCIsSHOKUCIE OpOMdIHHS, €
aHaepoOamu. JlesKi 3 HUX HajiexaTh 10 Tpynu o0JIiraTHUX aHaepoOiB, TOOTO TaKUX
OpraHi3MiB, fKI MOXYTb UTH TUIbKH JIMIIE€ y BIJICYTHOCTI KHCHIO 1 JUIsl SIKUX
OCTaHHIN € OTPYTOIO.

CymapHe piBHSHHS MaCIISTHOKUCIIOTO OpOIIHHS Ma€ TaKUW BUTJISI:

C5H1206 - CH3 - CH2 - CH2 — COOH + 2C02 + 2H2

[Tpu mMacnssHOKHCITIOMY OpPOMIHHS CIIOCTEPITa€ThCS YTBOPEHHS y>KE BEITUKOI
KUTBKOCTI MOOIYHUX MPOJYKTIB: BYTJIEKUCIOrO ra3y, BOAHIO, €THJIOBOTO CIHPTY,
MOJIOYHOI KHMCJIOTH, OLITOBO1 KUCJIOTH.

MacnsHokucae OpoJliHHS B MPUPOJHUX YMOBAX MPOXOJUTHh B TITaHTCHKUX
MmaciiTabax Ha JH1 O0JIT, B 3200JI04€HUX IPYHTAX, B HAMyJax 1 y BCIX THX MICIISX,
KyId OOMEXEHUW IOCTYyN KHUCHIO 1 J€ 3aBASKU JISUIBHOCTI MAacCsSTHOKHCIIUX
OakTepiil po3KIAIal0ThCs BEIMYE3H1 KUIBKOCTI OPraHivyHO1 peYOBUHHU.

Bci iHmi Buau OpoAiHb € KOMOIHAIISIMH TPbOX OCHOBHUX THITIB.
Hanpuknan, amneroHoeTusoBe OpoaiHHA € KOMOIHAIl€l0  CIHMPTOBOTO 1
MacCJISTHOKUCIOro OpoiiHb. BpoiHHS KIIITKOBUHU 1 OpOIIHHS MEKTUHOBUX PEYOBUH
— PI3HOBUIU MAaCJSTHOKHCIOro OpojiHHsA. [IpomioHOBOKKCIE OpOMiHHS, SKE Mae
BEJIMKE 3HAUEHHS NMPU BUPOOHUITBI CHPIB, MOXKE PO3IIISNATUCS K KOMOIHAIls
MOJIOYHOKHCJIOTO 1 CIIUPTOBOTO OPOTiHb.
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TEMA 18. AHAEPOBHM PO3MA/] BYTJIEBO/IIB

Tpu ocHoBHI TumU OpOJiHE OpraHiyHO MOB’s3aHI Mik coboro. [Ipo 1e
TOBOPSTH OaraTounceabHI €KCIIepUMEHTaIbH1 JJaH1, OJep>KaHl MPH JTOCTIHKEHH1
MPOMIKHHUX TPOAYKTIB OpoJiHb. Bijibll TOro, 11l J1aHI MOKa3ylTh, II0 OpOMIHHS
3HAXOMATHCS Y HAUTICHIIIIOMY 3B 3Ky 3 HOPMaJIbHUM KUCHEBUM JTUXAHHSIM.

TEMA 18. AHAEPOBHMM PO3IIA/I BYTJIEBO/IIB

ByrieBoau oprasiB i TKaHWH JIIOJUHHM 1 TBapWH, 37€O01IBIIOTO TIIKOTEH 1
IJII0KO3a, OCTIMHO 3a3HAIOTh PI3HUX MEPETBOPEHB, CEPEN SKUX OCOOIMBE MICLE
HAJICKUTh MPOIECaM PO3KIaJTaHHs BYTJICBOIIB 3 BUBIJILHEHHSIM €HEPT1i.

Hpomixcruuii (6HympiKIimuHHUIL) 0OMIH 8Y211€600i6 — Ye PO3naod 21I0K0O3U
6 KIimuHax 00 ymeopenusa Kinyeeux npooykmie — CO;, i H,O 3 euginioHeHHAM
eHepelii.

Po3naz rimoko3u B KIITHHAX e B 1Bl (ha3u:

| — 6e3 oocmyny kucnio anaepodbna gasza (2nikonis);

Il — 6 npucymnocmi xucuio — aepobrna gasa.

IIpouec po3maay riikoreHy — riikoreHoJIis.

[Ipu BIACYTHOCTI KMCHIO KIHIIEBUM MPOJYKTOM € MOJIOYHA KHCIIOTA!

CgH1,06 — 2CH3; — CHOH — COOH + Q.

[1ix yac aepoOHOro po3KiIalaHHs BYIJIEBOIB KIHIIEBUMU ITpoaykTamu € CO,

1 HzOZ
C6H1205 + 602 — 6H20 + 6C02 + Q

[Ipotiec anaepoOHOTO PO3IIECTUICHHS BYTJIEBO/IB BIIOYBAa€ThCs 0€3 JOCTyIy
KiCHIO. [IpoxoauTh y pi3HHX OpraHax 1 TKaHMHAaX BHUIIHMX OPraHi3MiB, a TaKOX Y
KIIITHHAX OaKTepid 1 MikpoopraHi3MiB. OCHOBHUM CyOCTpPaTOM ISl ITLOTO MPOIIECY
€ TJI0KO3a 1 TJIKOTEH, a JJIS OKpeMHUX OakTepii — MEHTO3H, >KHPHI KUCJIOTU Ta
aMIHOKUCIIOTH.

OcHOBHI peakilii aHaepoOHOTO PO3IICIJICHHS BYIJVICBOAIB MOJIOHI 10
CHOUPTOBOTO OpOJiHHA. BiAMIHHOCTI MOJATalOTh y TOMY, IO HPU CHUPTOBOMY
OpOAiIHHS BYIJIEBOJIIB KIHIIEBUMHU MPOAYKTAMH € €TUJIOBHM CHOUPT 1 BYIJIEKUCIHMA
ra3 (mpu aii pepMeHTIB IPpIKIKIB), a PU aHAEPOOHOMY PO3IICIUIEHHI — MOJIOYHA
kuciota abo [IBK. 3Haunuii BHECOK y BHUBUYEHHS aHAEpOOHOIO IMEPETBOPEHHS
BYIJIEBOJIB 3poOMIM BITUM3HSHI Ta 3apyOikHi BueHi B.O.Enrensrapnr,
S.0.I1apuac, B.O.beninep, I'. Emonen, O. Meiieprod, K.Kopi, A.I'apaen T1a iH.

Tpeba ckazatu, 1O TpoleC aHACPOOHOTO TEPETBOPEHHS BYIJICBO/IIB
MOPIBHSHO 3 apOOHHM, € (HIJTIOTEHETUYHO TaBHIIIMM, BIH BUHUK HAa PaHHIX eTarax
PO3BUTKY KHUBOiI MaTepii, koim arMochepa 3emili He MiCTHJIAa BITLHOTO KHUCHIO. B
TOM yac aHaepoOHE TIEPETBOPEHHS MOKUBHUX PEYOBUH OYJI0 OCHOBHUM CIIOCOOOM
3a0e3MeyeHHs OpraHizmy eHepriero. biibiicte aepoOHUX Ooprani3miB 30eperia 10
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[FOTO Yacy TaKuil crociO BUITydeHHs eHeprii. BiH € HIOM MiArOTOBYMM €TaroM 0
HACTYIMHOT'O OKHMCIIEHHS BYTJIEBO/IIB /10 KIHIIEBUX MPOAYKTIB 32 a8pOOHUX YMOB.

AHaepoOHe MmepeTBOPEHHS BYIVIEBOJAIB B OpraHizMax JIIOAMHHU I TBapUH
MO3Ke PO3MOYMHATHCS 3 IJIIKOreHy a00 IIIOKO03U. Y MepuoMy BHIAAKY HOro
HA3UBAKOTh IVIIKOT€HOJIi30M, Y IPYrOMY — [JIKOJII30M.

VY ckeneTHUX M’s3ax Il JIBa IPOIIECHM BHUPaKEHI B OJHAKOBIH Mipi, a B
TOJIOBHOMY MO3KY 1 CEpIIEBOMY M 5131 IIepeBaXka€ IITIKOJII3.

Etanu anaepoGHoro posnany:

1. Tlpu rmikomi3i s TOro, MO0 TJIIOKO3a OKHUCIWIACh, BOHA TOBHHHA
dbochopunyBatuch (npueaHatd 3anuiiok QocdopHoi kuciaoTtu). Lleit 3amumiox
npuennyeThes Bix ATO.

[Tpu rmikorenonisi B npucytHocTi H3PO, 1 depmenty dochopunasu (kiac
TpaHc(epas) yTBOPIOEThCA IITI0K030-1-pocdar.

[licnsg tporo mojanblil HUIISAXW TIIKOJIZY 1 TIIIKOT€HOJI3Y 3JIMBAlOThCA 1
MOXKYTb OYTU PO3TJIIHYTI Pa30OM..

2. TI'moko3o0-6-dochar min gieto  depmeHTy  docdorekcoizomepasu
13oMmepizyeTbess Y  (pykTo30-6-hocar. Peakiis mpoTikae B mpsMomy 1
3BOPOTHOMY HaIpsIMKY.

Y TkaHuHax opraHizMmy MK JBoma (dochopHuMu edipaMu TeKco3
BCTAHOBIIIOEThCA JuHaMiuHa piBHOBara (70% rmoko30-6-docdary 1 30 %
bpykT030-6-hocdary).

3. Ha mpomy etami ¢pykTo30-6-hocdar dochopuinyerbcsi B MPUCYTHOCTI
AT i yrBOproeTsest GpykT030-1,6-nmudocdar.

L peakiiist HEOOOPOTHA 1 € HAUMOBUIBHILIOK B MPOLIECT TIIKOMI3Y.

4. HasBHICTh IBOX 3aJUIIKIB (pocdaTy HA MPOTHICKHUX KIHISIX MOJIEKYJIH
IeKCO3U TMPU3BOJAUTH JI0 PI3KOT0 OCHAOJICHHS 3B’A3KIB MIK TPETIM 1 YETBEPTUM
aToMaMu ByrJienmpo. B pesymbrari 115070 PpyKTO30-1,6-mudocdar merko
pPO3MICTUTIOEThCS HAa /Bl PocopuiaboBaHi TPiO3W MiJ  BIUTUBOM (PEPMEHTY
anba0J1a3M (Kjac jias).

Lle#i eranm — miciie mepexoy ByriieBoiB y skupu (5-10% ByrneBoiB e Ha
YTBOPEHHS KUPIB).

3 docdomiokciarieToOHy yTBOPIOIOTHCS TIIIEPUH Ta BUII KUPHI KUCJIOTH,
K1, CTIONy4al04HUCh MK COO0I0, YTBOPIOIOTH MOJIEKYITY KUY .

5. lnst yrBopeHHs eHeprii pocdomiokcianieToH 130Mepi3yeThCs 1 TepeXouTh
B JIpyry MoJieKyny 3-hocdoriiiepruHoBOro ajibaeriay.

OTxe, 3 KOXHOI MOJIGKYJIU TJIIOKO3H YTBOPIOIOTHCS JIBI MOJIEKYJIU
3-¢ocdorninepuHoBoro anpaeriay. Ha mux cramisx riaikosizy enepriss AT® mgumie
BUKOpUCTOBYBajach. Ha moOCHiAylouuMx CTaisix €Hepris BUBUIBHIETHCS 1
aKyMYJTIOETHCSI B MAKPOEPTIUYHUX 3B’ SI3KaX.

6. JIBi monekynu 3-docdorinepuHoBoro anpaeriay B npucytHocti HzPOy 1
bepMeHTy aeriporeHasu nepeTBoproThes B 1,3-mudocdorminepuHoBy KUCIOTY
nuisixoM (hochopuyBaHHS.
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[TpoMi>kHUM €TanoMm B IIbOMY TIPOIIECi € YTBOPEHHS (hepMEHT—CyOCTPaTHOTO
KOMILJIEKCY, BHACHIIJIOK OKHCIIEHHS $IKOTO BUBLIBHSE€ThCA eHepris. Lls enepris
30CEPEIKYETHCS Ha KapOokcui-pochaTHOMY 3B’ A3KY.

7. 1,3-nudocdorminepuHoBa KHCJIOTa B  MNPUCYTHOCTI  (PEepPMEHTY
dbocdokinazum  Bijgmae CBIi  Makpoepriunuii 38’530k AJID. VTBOproeTbes
3-¢ocdorninepuHoBa KucioTa 1 Mojiekyna ATO.

Ile mepire Miciie, ae opradizm orpumye eneprito: AJI® + H;PO, — ATO.

8. 3-pocdorminepyHoBa  KUCIOTa A BILUTUBOM dbepMeHTy
bochodpykTomyTazu nepexoauTh B 2-hocOorminepuHOBY KUCTIOTY.

9. 2-docdorminepuHoBa KUCIOTA I BIUTMBOM €HOJIA3U 1 TPU HASBHOCTI
ifonis Mg~" BTpayae MoJIeKyly BOIH, IEPETBOPIOIOYNCEH HA eHOJIbHY (popmy TIBK,
KA Ma€ MaKpOEpriYHU 3B’ A30K.

10. 3amumok gocopHoi kucaotu nepeHocutbess Ha AJ[D 1 yTBOprOeThCSA
AT®, a eHondochonipoBHHOIPAIHA KUCIOTa MEPETBOPIOETHCA B €HOJIBHY (HOpMY
[IBK (npu HasiBHocTi Mg®", K* i mipyBarkinasn).

Enonsna ¢opma IIBK Hecriiika 1 mepexomuTs B Kerodopmy (6e3
dbepmenTy):

Ha npomy nporec Moxe 3aKiIHUUTHUCH.

11. Ilpu nectaui kucHio [1BK mig giero depmeHTy nMakTaTAeriiporeHasu i B
npucyTtHocTi BigHoBieHoro HAJIH, mepeTBOproeThCsl HA MOJOYHY KHUCIOTY, SKa
3BUYAMHO 1 € KIHIIEBUM TMIPOJYKTOM aHaepoOHOTro po3manay BYTJIEBOAIB Y
TBAPUHHUX KJIITHHAX.

Taxum uyuroM, 3 OOHIEI MOJNEKYIU 2NIOKO3U NPU AHAEPOOHOMY il po3nadi
YMEOopIoomvbcsi 081 MOJEKYIU MOA0YHOI Kuciomu. B yit ¢azi ymeoproemvcs 2
monekyiu AT® (2 monexynu AT® 3ampamunocs, 4 monexyau ymeopunocs). Ilpu
2NLIKO2EHONI3I 3 OOHIET MOIeKyau 2ntoKo3u ymeoproemucs 3 monexyiu ATD.

Llpu noenomy oxucnenni 1 mons enokozu ymeoproemocs 686 kkan enepeii. B
anaepooHill azi ymeoproemuocs nuwe 47 kxan. Ilpu yvomy 6 AT axymynioemvcs
auwe 35-40% aciei susinvriosanoi ximiunoi enepeii. 60-65% ewnepeii poscitoemvcs
v suennoi mennomu. Omoice, KK/{ ypoco npoyecy 0,35-0,40.

Ilpoyec  enixonizy  mpoxooums y cianonaasmi — KumuH — (Yacmuua
NPOMONIA3MU, SIKA OMOYYE 6CT Op2AHEeNU,).
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TEMA 19. AEPOBHU# PO3IIA/I BYTJIEBO/IIB

OcHOBHa KIJIBKICTh €HEprii OKHWCHEHHS BYIJICBOJIB BUBUIBHSAETHCS B
aepoOHMUX yMOBaX — IMPH HASBHOCTI KHCHIO. Lleil mporiec Ha3WBA€THCS LIHUKIOM
TpukapoonoBux kucaot (I[TK), TMMOHHOKHCIUM ITUKIIOM, KITITHHHUM TUXAHHSIM,
nuksiom I'.Kpebca (3a im’stm BueHoro, sikui oro mocmimkyBaB). Kpim I'.KpeOca,
3HAYHUW BKJIQJl y BUBYEHHS 1150T0 Tporiecy BHecan C.€.Ceepun, A. JIeHIHIKED
Ta 1H11. /et npoyec 8iobysacmvcs y MiMOXOHODISX.

AepoOHe 1 aHaepoOHE MEepPEeTBOPEHHSI BYIJVIEBOIIB TICHO IOB’SI3aHI MIX
coboro: HasBHicTh [IBK, saxoto 3aBepiiyeThcsi aHaepoOHa (a3za 1 MOYMHAETHCS
aecpoOHa; OOHMJBa MPOIECH KaTaJIi3yIOThCsl OAHUMHU 1 TUMU XK (PepMeHTaMmu;
XIMIYHa €Hepris, sKa YTBOPIOEThCA, pe3epBYEThCs y BUTIANl AT®D; npuitMaroTh
y4dactb ofHi 1 Ti )k kopepmentu (HAJ, HAID) 1 kaTioHu.

BiaminHocTi: aHaepoOHa ¢aza MpoxoauTh y Triajoruia3mi, acpoOHa — B
MITOXOHJIPisiX; aHaepoOHa — Oe3 JIOCTYyNy KHUCHIO, aepoOHAa — MpU HASBHOCTI
KHCHIO. 3a JIeIKMX YMOB MDK oOoMa (a3zaMu MOKe MPOSIBISTUCS AHTArOHI3M.
Hanpuknan, npu HasgBHOCTI KHUCHIO PI3KO 3MEHINYETHCS IMIBHIKICTh PEAKIIN
[JIIKOJI3Y; B CBOI 4Yepry, MPOAYKTH TJIKOJII3y MOXYTh T'ajlbMyBaTh aepoOHUM
pO3I1aJl BYIJI€BO/IIB.

Posrnsaemo noetanHo aepoOHUI po3maa BYTIeBOI1B.

1. Skmo kiHIEBUH MPOIYKT aHAEPOOHOIO PO3LICIUVICHHS BYIJIEBOIIB —
MOJIOYHA KMCJIOTA, TO YACTUHA 11 BCMOKTY€ETBCSI B KPOB, YACTUHA M€ HA YTBOPEHHS
TJIIKOTEHY, a YacTuHa oKucHIoeThbes 0 [1BK.

[IBK B mpucytHocTi KOA mepeTBOPIOEThCS B aKTHUBHY OIITOBY KHUCIOTY
(aretnn-KoA).

Auerun-KoA MicTUTh MakpoepriuHuii 3B’s30K (akymyinoe 5-7% eneprii).
OcHoBHa Maca XIMIYHOi €HEprii yTBOPIOEThCS B pE3yJbTaTi OKUCHEHHS
"aKTUBHOTO arerary .

2. Anerun-KoA KOHAEHCYETbCS 3 ILABJIEBO-OLTOBOIO KHCJIOTOK 1
YTBOPIOETHCS IMMOHHA KUCIIOTa. KOA Tipu 1IbOMY BiIIIETUTIOETHCSI.

HIOK ytBOproeThest ab0 mpu nepeaMiHyBaHHI aclapariHoBO1 KUCIIOTH, abo
npu kapookcuiryBanHi [1BK.

3. JlumMoHHa KHCIIOTa B TMPUCYTHOCTI (PEPMEHTY aKOHITa3u MICIs
BiJIIICTIICHHS BOJI TIEPETBOPIOETHCS B IIUC-aKOHITOBY KHCJIOTY.

[{uc-akoHITOBa KHCIOTa B MPUCYTHOCTI aKOHITA3W MPHUEAHYE MOJICKYIY
BOJM 1 MEPETBOPIOETHCS B 130JIMMOHHY KHUCIOTY. Mik TphoMa TpUKapOOHOBUMU
KHCIIOTAaMU BCTAHOBJIIOETHCS JUHAMIYHA pIBHOBAra.

5. [30mMMOHHA KHCIIOTa MiJ BIUIMBOM JEriIpOoreHa3u INEepeTBOPIOETHCS B
IaBJICBO-SIHTApHY KUCH0Ty. [Ipu 11bOMy BOACHB, SKUH BiIIETTMBCS, OKHCHIOETHCS
1 1a€ BOTY.

143



TEMA 19. AEPOBHUM PO3MA/J BYTJIEBO/IIB

6. lllaBieBo-sHTapHa KHUCIOTAa ACKApPOOKCHIIYETHCS 1 TMEPETBOPIOETHCS B
0-KETOTIYyTapOBY KUCIOTY.

/. o-KeToriyTapoBa Kuciaora B mpucyTHOCTI KoA mneperBoproeTbest B
aKTHUBHY CYKIIIHUIOBY KHUCIOTY (CyKIiH1LI-KOA), sika MICTUTh MaKpOepridyHun
3B’ SI30K.

8. Cykuinin-KoA mnepenae mMakpoepriuHuii 3B’S30K 1 MEPETBOPIOETHCS B
SHTApHY KUCJIOTY.

9. SluTapHa KHUCIOTa OKUCHIOETHCS 1 MIEPETBOPIOETHCSA Y (hyMapoOBYy KHUCIOTY
(icHye B TpaHC-popMi).

10. dymapoBa KucCIIOTa TIAPATYETHCSA 1 MiJ BIUIMBOM (hymMapaTriipaTa3uIl
€pTBOPIOETHCS HA A0TYUHY.

11. SI6nyyHa KHCIOTa OKUCHIOETHCS 1 MIEPETBOPIOETHCS B IIABJIEBO—OILITOBY
KHUCJIOTY. Y TBOPIOETHCS BOJA.

[Ipu HasgBHOCTI B pearyrouiil cuctemi aneTuii-KoA 10K 3HOBY BKJIIOYAETHCS
B IIUKJI TPUKAPOOHOBUX KHUCIIOT.

B yuxni Kpebca 3 1 epam-monekynu enoxosu npu NOBHOM)Y OKUCHEHHI
38inbHAEmbCa 639 kkan enepeii. Ymeoproemucs 36 monexyn AT.

L]eii npoyec 3abesneyye opeanism enepeieio Ha 2/3. Koeghiyienm xopucHoi
0ii’ yuxny Kpebca 0,5. Pemira eneprii po3cCito€TbCsl y BUTIIAII TEIUIOTH. B mukiti
Kpebca 3akiHuyrOTh CBiil po3mnaj HE TIILKA BYTJIEBOAM, a W TIIIEPUH, BUII KUPHI
KHCJIOTH.
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TEMA 20. IIJIACTUYHHUH OBMIH. BIOCUHTE3 BIJIKIB

[TpobGsiema GiocuHTE3y O1IKY € OJIHIEI0 3 OCHOBHUX ITpobiieM Oioximii. Bona
Ma€e BaXIJMBE TEOPETUYHE 1 TNPAKTUYHE 3HAYEHHs, TICHO TIOB’si3aHa 3
HaﬁaKTyaanimnMH MUTAHHSAMHA Cy49acHOi O10J0TiYHOI HAyKH: BUSICHCHHIM
3aKOHIB CHaJKOBOCTI 1 MIHJIUBOCTI, KepYBAHHS POCTOM 1 PO3BHTKOM OpraHi3MiB,
POSKPUTTAM TIPUYUH BUHUKHEHHS 1 pO3pOOKOI0 METO/IIB npocbmaKTHKH Ta
JiKyBaHHsI 0araTh0X CIAJKOBHUX 3aXBOPIOBaHb. BijoMo, 1110 B opraHi3mMax JIFOIUHHA 1
TBApWH CHUHTE3YIOThCS MUIBMOHW Pi3HMX O17IKiB. BOHW BiIPi3HSIOTHCS OJIWH BiJl
OJTHOTO, HacamIiepe]] XiMIYHOIO TMPHUPOJOI Ta IOCIHIJIOBHICTIO PO3TaIlyBaHHS
3QJMIIKIB  aMIHOKUCIOT Y TOJINENTUIHUX JIAHLIOTaxX, TOOTO TMEPBUHHOIO
CTPYKTyporo. Y mporeci 6iocuHTEe3y OiIKYy MPUHMAarTh y4acTh aMiHOKHCIIOTH,
nykieinoBi kucnotu (JJHK 1 PHK), bepmenTtu cunteraszu, AT®, iioHn MeTasiB.

[Iporiec GiocuHTE3y O1IKIB MPOXOAUTH B TPU CTAIII:

1. Tpanckpunyia — npoyec xonitoeanus oanoi ingpopmayii 3 JJHK na i-PHK
i nepenecenns it 00 pubocom.

2. Pekocniyia — npoyec cnonyuenus aminokuciom 3 m-PHK 3a yuacmio
Gepmenmis.

3. Tpancnauia — npoyec nepedaui ingopmayii 3 i-PHK wna npoyec
PO3MIWEeHHs 3aTUKIE aMiHOKuciom y oinkosux moaekynax (puc. 20.1).

Ilepenauy indopmanii Big JIHK Ha cuHTe3 OLIKY MOXKHA MOJATH CXEMOIO:

MPAHCKPUNYis MPAHCIAYis

JTHK — i-PHK — 60K

i Tpanckpneds

VAV a Vo Wa VeV aVWaNtel

1I‘Ian|.cl:l-1:|ri TRIHCAIPT AFHK

W P E K

TpaHcnruiA

Pwfocoma PiaBioc aiea

FPubocoma -

!E 'IF"HP:)
-:h-n ,.p_
-|:I =

MPQLLCC T
| TpaHanapT
moningn oy

m, Binoe

Puc. 20.1. IlpunuunoBa cxema diocunre3y Oiika (3a A.C.Cnipinum)
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TEMA 20. IIVIACTUYHHI OBMIH. BIOCUHTE3 BLJIKIB

PosrasHeMo KoXkeH 3 eTamniB O10CHHTE3Y OLIKY.

Tpaunckpunuisi. Cunre3 1-PHK BinOyBaeThcs B spi KIITHHU BIAMOBIAHO J10
onnoro 3 jgaHiorie JJHK (mpunnun xommiementapHocti). [-PHK e 3B’s3yrouoro
nankoro Mk JIHK siapa 1 pubocomamu — mictiem 6iocuHTe3y Oiky. BoHa nepenae
iHpopmarito Bix JIHK, sika € maTpurero, mraMIioM, y SIKOMY 3alporpamMoBaHO
BIIMOBIHY MEPBUHHY CTPYKTYPY OUIKY, IO CHHTE3Y€eThCs, 10 pudocom. Ilporec
TpaHCKpuMIli mossirae y tomy, mo Ha jnanimtory JIHK sapa sk Ha matpuii
npoxoauTh OiocuHTe3 1-PHK. Ilpu npomy i-PHK TouHO Komitoe mocmigoBHICTH
pO3TalryBaHHS HYKJICOTHIIB OAHOTO 3 MojiiHykiaeoTuaaux ganmiorie JIHK 3 Tiero
JUIIE€ BIAMIHHICTIO, 10 HAa MICII TH MIHOBOTO HYKJIEOTHUAY PO3TAIIOBYETHCS
ypununoBuii Hykneoruna. [-PHK, nictaBmm indopmaniro Bin JHK, y mpouect
O0l0CHHTE3y MEPEeXOJUTh 3 spa 10 pubocom, Ae Oepe Oe3MOCepedHIO0 y4acTb y
(bopMyBaHHI NEPBUHHOI CTPYKTYPH BIMOBITHOTO OUIKY.

Bunukae nutaHHd, sIK caMe MOCIIJOBHICTh YOTHPHOX PI3HUX HYKJIEOTHU/IIB,
0 CTaHOBJISITH CTPYKTYPY HYKIEIHOBUX KHCJIOT, BH3HA4a€ TOCIIOBHICTh
posranryBaHHsi 20 3ajMIIKIB aMIHOKUCIOT y Ouwky. Y 1954 pomi Oyro
3alpONOHOBAHO MpuUnIemHull K00 1 BCTAHOBJIEHO, AKI HYKJICOTHAU 1 B SKOMY
nopsinky y wMosekym 1-PHK  BignoBimatore pizHuM  amiHokucioTam. L1
nociimxenuss mposenu M.Hipenbepr 1 [.Kopana, 3a mo Oynau yaoCTO€H1
HobGeniBchkoi mpemii. Byno BusicHeHo ckiajg kKomoHiB g 20 amMiHOKHUCTOT. J{o
TeHETHYHOTO KOy BXOAUTH 65 Tpuruietu (tabmuis 20.1).

Tabnuys 20.1.
MeHaTHYHWA Koa*
Apyruk vyneoTuy
¥ u A r
yyy [yl_w YAY ] vry Yy
G Tup Ume
y|Yvu | VUL | e [ YAU vy u
¥YA ¥ YAS YA Tepm 2
Nea WA Tepm
v | vur | VAL | VI Tpn
Lyy | uuy | uay | e ury | y
g wuo o tud | LAL | wu o
% W v LA uaal Ura A g
z uyr | uur | UAr | urr | rig
z s
2 avy ] ALY ] AAY ) ATY ] y E
] ACH Cep =
A ALY Ine ALY Toe AALL | Al i u
ava, | ALLA ada | ArA Al
| Nia Apr
AT Mer + Inig| ALC ] AAI | AT | r
ryy ruy | ray | Ac my | y
ry A r
r 4 Ban + lniy i Ana 4 - u i U
YA ruUA rAA - A A
vr | rur | rar | | r

MpumiTea. "Konomy :HMUTYIOTHCA B Hanpami 5 — 3. Tepm.— Tepminyiomi kogord,. Kogow AYT Ha
MOHETHY TRAHCNAUT & IHiLFsMAM,
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Oxpemi aMiHOKUCIIOTH MalOTh MO KijbKa KoJoHiB. Ciil HarojJocuTH, Mo 3
64 xomoHIB 61 BH3HAYa€E TMOCTIJOBHICTh PO3MIIICHHS 3aJHUIIKIB aMiHOKHUCIOT Y
MOMINENTUIHOMY JIaHLIOTY, Mpu 1bomy KomoHu I'YI (BaminoBuii), AV
(METIOHIHOBHIT) € TaKOX 1HIIIATOPHUMH, CTAPTOBUMHU KOJIOHAMHU.

Tpu iamux xomonum — YAI, YAA, YI'A — nHazuBawTh 0€33MICTOBHUMU
(HOHCEHC—KOI0HU ). BOHM BUKOHYIOTH (DYHKI[I}O CUTHAJIIB IIPO 3aKIHYCHHS CUHTE3Y
MOJIIMENTHIHOTO JaHITIora.

Oco06IMBOCTI TEHETUYHOTO KOJTY:

1. Koo € ymuisepcanvuum — OIHAKOBUM JJisi BCIX OpraHi3miB — OakTepii,
pPOCIMH 1 TBapWH. YHIBEPCAIBHICTh KOy CBIAYHATH MPO TE€, IO BiH 3 SIBUBCA Ha
paHHIX eTamax PO3BUTKY JKMBHX CHUCTEM, 1, OYEBUIHO, MAJO 3MIHIOETHCS B XO/II
CBOJTFOIII1.

2. Bupoodoicenicms xo0dy — ABa 1 OLIbIIE TPUILIETIB MOXKYTh KOJIYBaTH OJHY
aMIHOKHCJIOTY.

3. Koo mne nepexkpusacmvcsi — HYKICOTHUIW, SKI BXOIATh 1O CKIaIy
TPUILIETY, HE OepyTh y4acTi y hopMyBaHH1 HACTYITHUX TPUILIETIB.

4. Henepepsnicmb K00y — KOXHUU TPUILIET, SIKAUA KOAY€E BIIMOBIIHY
aMIHOKUCIIOTY, TiepeOyBae TMopsii 3 IHIIMM TPUIUIETOM 0€3 MPOMIKHHUX
PO3IUISIOYN AUISTHOK ((pakTOpiB).

5. Oomnonanpsamienicmov Kody — KOJOHM TIiJI dYac CHHTE3y OLIKy
TPAHCIIOIOTHCS B OJTHOMY HAIPSMKY, TOYMHAKOYH 3 TIEPIIOT HYKJICOTHUTHOT OCHOBH.

Pexoruinisi. Pexocniyin — npoyec axmusayii amiHokuciom. AKTUBAIs
aMIHOKUCIIOT BIIOyBaeTbcsl y wmuTOomiaasmi 3a ydactio AT® 1 ¢depmeHris
aminoaumi-T-PHK-cuntetas (aminoanmicunteTas). JJisi KOKHOI aMiHOKUCIIOTH B
KJIITHHI € cnenudiuHi pepMeHTH.

[Tponec akTuBalll aMIHOKUCIIOT BiAOYBAETHCS B JIB1 CTal:

DE +R-CH-C=0+AT® - E-R-CH-C=0+P-P
Depmenm | | | \
(cunmemasa) NH, OH NH, AM®
aminoayuiadeHiiam

: - 2 2 2
Peakuiis akTuByeThes kaTionamu Mg, Mn“", Co”".
2) 3’ennanns aminoanwnajeHinary i3 T-PHK (koxnHa amiHOKHCIOTa Mae
BiacHy T-PHK).

E-R-CH-C=0 +1-PHK -E+R-CH-C=0+AM®

N N

NH, AMO NH, t1-PHK
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TEMA 20. IIVIACTUYHHI OBMIH. BIOCUHTE3 BLJIKIB

depMeHTH aMIHOAIMJICHHTETAa3U MPOSBIIAIOTh BUCOKY CHEIU(IUHICTD. [
KOKHO1 3 20 aMIHOKHCJIOT, IO BXOATh 0 CKJIay OUIKIB, € CBOS, 1 IPUTOMY JIUIIIE
OHA aMIHOAIIWJICMHTETa3a. BomHouac, kokHa 3 Hux ' BmizHae" Bci T-PHK,
crieniudigHi U1 OJTHIET aMIHOKHUCIIOTH.

Tpaucasiuisa. Tpanciayis — 6eanocepeonvo cunmes OLIKY.

binok cunresyerbes Ha pubocomax. Pubocomu Ha 50-65% cknamaroTbes 3
PHK 1 na 35-50% 3 G1nkiB. 3HaxoAIThCcsi puOOCOMH B KIIITHHI Y BUTJISIII CKYITYEHb
Bia 3 10 100 oQHMHUIE — ITOTICOM.

biocunTes 615Ky Ha pubocoMax MPOXOJAUTh B KiIbKa €TaIliB:

1. Inimiamisg moJinenTUAHOIO JIAHIIOTA — IOYATOK CHHTE3Y

Ha npomy erami nBi cyciani amiHoanwi-T-PHK cBoiMu aHTHKOI0HAMU
npuenHyOTbes 10 KonoHIB 1-PHK, cTBOprooThCsS yMOBH JJiE  CHUHTE3Y
MOJIIMENTHIHOTO JaHIora. @opMyeThCs EpIIMI NeNTUAHMM 3B s130K. L1 mpouecu
aKTUBYIOThCSl KaTlOHAaMU Mg2+. 3B’s130K BUHHKAE 32 paxyHoK CO-rpymnu nepuoi 1
NH,-rpynu apyroi aminoanun-t-PHK. [Ixxepenom eneprii € I'TO.

2. Euaonraunisi moJinenTHIHOro JaHIIOra

[HiIiamis moMnenTUaAHOrO JaHmora mounHaerbess 3 N-kiHmg.  Ilepmia
T-PHK, sika mpuHecia cBOO aMIHOKHUCIIOTY, BIAIICTUIIOETHCS 1 1€ B riajomia3zmy
32 HOBOIO aMIHOKHCIIOTOIO.

Junenitun  B3aeMojie 3 TpeThoro  amiHoanuia-T-PHK,  yrBoproroun
Tpunentus, i apyra T-PHK cxonuts 3 pubocomu B rianormiasmy i T.1.

Ilenmuonuil 1anyroe nOO0BHCYEMbCS (€NOHSYEMBCS) BHACIIOOK NPUEOHAHHSL
HOBUX 3ATUUIKIE AMIHOKUCTIOM.

Pubocoma nocmynoso pyxaecmucs no i-PHK, nepemeoprorouu 3ak0008aHy 6
Hill iHGhopmayito 8 noninenmuonull aanyioe. Cmeoproemocs nepeuUHHa CMpPyKmypa
MONeKYIU OLIKY.

3. Tepminanis moJIinenTHIHOIO JAHIIOTAa

llouunaemvcs npu nosagi nesnux cucnanis, skumu € mpuniemu YAA, VAI,
VI'A (noncenc—mpunnemu,).

Pubocoma cxooums 3 i-PHK. Jlo npomunesxcnoeo «inysa i-PHK
NPUEOHYEMBCSL HOBA pUbOCOMA.

DopmysanHs 6MOPUHHOI, MPEMUHHOI | Yem8epmMuUHHOI CmpyKmypu OLIKi8
8i00y8aecmubCa y 2ianon1a3mi KiimuH.

Pezynayia binkoeoeo oominy 30iticnioemscs [JHC i copmonanvho.

3’dCcyBaHHs CyTl ME€XaHi3My peryJjsiii CUHTe3y OUIKY € JOCHTh CKIIaHOIO
npo0JieMOol0, sIKa I11e HEe MOBHICTIO pO3B’s3aHa 1 B Hall yac. Haj BupimeHHSM 1€l
po0JIeMHU MPOTATOM KUIBKOX JECATUPIY MpalfoBajia BEJMKa Ipyna paasiHChbKUX 1
3apyO1’KHUX JOCIIITHUKIB — TE€HETHUKIB, 010X1MIiK1B, MOJICKYJIIPHUX O10JIOT1B.

JloriyHMUM PO3BUTKOM JAHUX JOCHIIKEHb CTaja KOHIEMIIS peryJisii
cuHTe3y Olnky, po3pobieHa B 1961 pomi maypearamu HoOemiBcbkoi mnpemii
dpanmy3skumu BaeHIME D.XKako60 1 K.MoHo.
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[pyHTyeThCS BOHA Ha JAHUX CIIOCTEPEXKEHb 3a IHAYKIIEI 1 Penpeciero
yTBOPEHHS (pepMEHTIB y KiliThHax Oaktepiit E.coli.

Konmenmis K. Kako6o 1 X.MoHo, cdhopMmynboBaHa B JOcCiigax Ha
mpokapioTax, JicTraja IIMPOKE BHU3HAHHS 1 B Hall Yac BBAXAEThCS
3arajJbHOMPUHHSTOIO.

3riIHO 3 II€I0 KOHIICMINE, PEryJssilis CHHTe3y OUIKy 31HCHIOEThCS Ha
piBai JJHK, Monekyna sxoi cknamaeTbes 3 MEBHUX AUISTHOK — T'€HIB, 3rpyHOBaHUX
3QJICKHO BiJ QYHKIIIH, sIKI BOHM BUKOHYIOTb.

Opna rpyna TakuxX (QYHKIIOHAJIBHUX MJUISHOK Ha3BaHa CTPYKTYPHUMH
resamy, a00 HUCTPOHAMM, BOHHM MICTITh IHQOpPMALII® PO CHUHTE3 IEBHHUX
NOJIMENTHIHUX JIAHLIOTIB OUIKY, Ha HUX B1JOyBaeTbcs cuHTE3 MoiieKya i—PHK,
AKa Jlajai HaIXOAUTh J0 puO0OCOM, JIeé BUKOHYE POJIb MaTPHUIll B Mpolieci O10CUHTE3Y
oinky. Ilowatok cunTedy 1-PHK — 3uutyBanHs reHeTwuHoi 1HQopMmamii —
po3nounHaeTbes 3 (pyHkuionanpHoi auaHkU JJHK, sxa mae Ha3By mpoMoTopa i €

[y rpyny dyukmionansaux aisiHok JJHK cTaHOBISTE perysisiTopHi TeHu,
K1 PEryJIIOI0Th AKTHUBHICTh CTPYKTYPHUX TEHIB IUISAXOM iX ''BKJIIOYEHHS Ta
"BUKIIOUEHHA'. PerynsTopHi TEHH MpeACTaBiICHI TIeHOM-O0NEePaTOpPoOM, IO
3HAXOAUTHCS O€3MmocepelHb0 OuIsl TPYNU CTPYKTYPHUX TEHIB, 1 TeHOM-
PeryJsiTopom, 10 3HaXOAUTHCS BiJ HUX HA JESIKIM BIJCTaHI.

I'en-oneparop € HIOM IMYCKOBHUM MEXaHI3MOM, SIKHH, 3aJIe)KHO BiJ YMOB,
no3Bossie abo raneMye cuHTe3 1-PHK Ha ctpykrypHux renax JJHK.

BBaxkaroTh, 10 TreH—omepaTop JOKali30BaHUM Ha KpPaWHbOMY BIAPI3KY
LUTPOHIB 1 €, 04eBUAHO, BuxiaAHUM nmyHkToM ii [IHK-3anexxnoi PHK-nonimepasu.

['eHn—omnepaTopu pa3oM 3 TpylaMH CTPYKTYPHHX TEHIB YTBOPIOIOTH TPYITH
Y3roXKEHO JII0YUX 0/10KI6—0NnepoHia, KOKEH 3 sIKUX BIAMOBIIAE 32 CUHTE3 OLJIKIB,
TOOTO ONEPOH € OJWHHUIICK TpaHCKpumili. JlisUIbHICT, TeHa—omeparopa
PETYIIOETHCS TEHOM—PEryasaTopoM. OCKUTBKH T€H—PETYJSITOp 1 CTPYKTYpHI T€HU
OMEpOHy po3TramoBaHi Ha pizHux guisHkax JIHK, To 3B’S30k MDK HHUMH
3a0e3Meuyl0Th PEUOBUHU-TIOCEPETHUKN — OiIKU-penpecopu, SKi YTBOPIOIOTHCS B
pubocomax ©Ha wMarpuill crenudiunoi mM-PHK, ska cunTesyeThcsi Ha TeHi-
PETYIATOPI.

CBoro Ha3By OUTOK-pemnpecop MICTaB 3aBASKA TOMY, IO HOTO it Ha TeH—
ormepartop TaimbMmye (pempecye) MisIbHICTb OCTaHHBOTO, BHACHTINOK YOTO
NPUNUHAETHCSA (PYHKIIIOHYBAaHHS BCI€T TPYIU CTPYKTYPHUX T'€HIB.

binku-penpecopu MposBISAIOTH CHOPIJHEHICTh JO TeHy-onepaTopa 1
3IaTHICTb JO0 3BOPOTHHOrO 3B’si3yBaHHA 3 HUM. Kpim Toro, Oiigok-pemnpecop
3MaTHUHA 110 crenr(iqHoro 3B’sA3yBaHHS 3 TIEBHHUMH HHU3BKOMOJICKYJISIPHUMHU
pE€YOBUHAMM, TaK 3BAaHUMHU [HOYKmMopamu, avo epekmopamu.

3a 3BHYalHMX (DI310J0TIYHUX YMOB pENpecopu MOXYTh TiepeOyBaTH B
aKTUBHOMY a00 MaCUBHOMY CTaHI.
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TEMA 21. CUHTE3 I'V/IIKOTEHY

[lepexim 3 omgHOrO CTaHy B IHIIMA PETYIIOETHCS  MPOIYKTAMH
BHYTPIITHbOKJIITUHHOTO 00MiHYy a00 pe4OoBHHAMH, IO HAJAXOATH 13 30BHIITHBOTO
CepelIOBHUIIIA.

Ilentp O11KOBOrO OOMIHY 3HAXOJMTHCS B TIMOTajJaMyCl TOJIOBHOTO MO3KY.
Peryssinis oOMiHy 01Ky 311MCHIOETBCS PEPIECKTOPHO.

VY perynsiii 61JIKOBOro 0OMiHY NPUMMAIOTh y4acTh PsiJi TOPMOHIB:

— comMamomponin — MJACUIIOE CHHTETHYHI IPOLIeCH O1JIKY;

— IHCYJIIH, MUPOKCUH, 0esKi AHOPO2eHU | eCmpoceHU CTUMYIIIOI0Th O10CUHTE3
OLIIKY;

— 2NIKOKOpMUKOIOU — CTUMYJIOIOTh PO3MICTUICHHST OUIKIB 1 BHUIIJICHHS
a30THCTUX PEYOBHH.

Jlist ropMOHIB Ha OOMIH O1JIKIB MIOB’sI3aHa 13 MPOTIKaHHAM (PEPMEHTATUBHUX
peakiliii. A akTUBHICTh (PepMEHTIB O10CHHTE3y OUIKY 3aJ€KUTh BiJl HAsBHOCTI B
KOpMax JOCTaTHbOI KUIBKOCTI BITaMIiHIB (Hampukian, BIT. B, — kKodepmeHT
dbnaBiHoBux (depmenTiB;, BIiT. B; — kodepmeHT depMeHTIB aexapOoKcuiias
KETOKHCIIOT; BIT. Bg — KodepMmeHT depmeHTIB aexapOOKCcHiIa3 aMiHOKHCIIOTI
aMiHOTpaHcdepas).

TEMA 21. CHUHTE3 I'V/IIKOTEHY

[Ile Kmox bepuap y 50-x pokax XIX cTONITTS BHSBUB, IO B TICUIHII €
0Cc00JIMBa PEUOBUHA, sIKA MOXKE MEPETBOPIOBATUCH B IIIIOKO3Y. Lo peuoBuHY BiH
Ha3BaB TiikoreHoM. [Ipubnm3no 3-5% Bci€i TIIIOKO3U, SIKa YTBOPIOETHCS MPHU
po3mnaji mojicaxapu/iiB, Wae Ha CUHTE3 TJIIKOTEHY.

['nmikoreH CHHTE3yeThCs 1 BIAKIAMAETHCS B TeviHIll. [Ipu HEoOXigHOCTI BiH
MOJK€ JIETKO po3MafaTuch. TakuM YUHOM, FOBOPATH NPO IIiKOreHHY QyHKIIiI0
NMEeYiHKHU — 3JaTHICTH IIIKOTeHY i po3nagaTuch, i CHHTE3yBATHCh B MEeYiHIIi.

['mikoreH BiAKIIamaeThbesl B KIITHHAX MEYIHKM K 3armacHUiM ByrieBon. Llew
3arac JUIIAETHCS B NEYIHI HETOTOPKAHUM, JOKM BUCTAYa€ TIIFOKO3U B OPTraHi3MI.
Sk110 HacTa€E MOMEHT HEJI0CTaul ITFOKO3H, KUIBKICTh IIYKPY B KPOB1 3MEHILIYETHCS;
pearyroud Ha Iie, ME4YiHKa BiJJIa€ YaCTUHY BIJKJIAIEHOTO0 B HIM TJIIKOTeHY, IO
BUXOJUTh HE Y (OpMI IJIKOT€HYy, a NEPETBOPUBILIMCH CIOYATKy B KIITHHAX
NEYIHKH 3HOBY B ITFOKO3Y.

['mroko3a mepexoauTh y KpOB, Yepe3 IO KUIBKICTh I[YKPY B KpOBI 3HOBY
nocara€e HOpMH. bynp-sikuil opraH mpu HOBI MOTpebl y BYIVIEBOJAX 3HOBY
3a0upae TIIOKO3Y 13 KPOBi, 1 3HOBY B KPOB MEPEXOAUTH TIIFOKO3a 3 TIEYIHKHU, SKIIO
TaM € 1Me 3anacu TiikoreHy. [Ipm mopylieHHI AisTIBHOCTI TEYIHKH MOXKeE
CTHIOCTEpIraTUCs MiIBMIEHUHA BMICT IVIIOKO3M B KPOBi — rimepriikemisi, a6o
MOHMKEHU BMICT ii B KPOBI — rinorJiikemis.
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Y moauHM HOpPMANTBHUM BMICT TIIOKO3uW B KpoBi 3,33-5,55 mmonbs/n (B
onuuungx Cl). IlinBuineHuii piBeHb IIIOKO3M B cedi — IIIOKO03YPpisl.

Pi3zHuMu cnocoGamMu MOYKHA JJOBECTH, IO KIIITHHU MEYiHKH JIIMCHO MOXYTh
CHUHTE3yBaTH TJIKOTE€H 3 IHIIMX TMPOCTINIUX BYTJAEBOJIB. SKIO KiJIbka TBapUH
(HampuKJIaa, KpOJMKIB), TpUMaTH Ha TOJOAHINA €Tl abo NPUMYCUTH iX
BUKOHYBAaTU OyAb-AKYy (pizuHy poOOTY aXX JO BTOMH, KUIBKICTH T'JIIKOT€HY B iX
MEeYIHII 3MEHIIUThCS 1 Jiie 10 Hyss. Komu )k moTiM KUIBKOX 3 HUX HaroayBaTH
TIFOKO3010 200 caxapo3010 1 Yepe3 IICTh TOJAWH MICIS TOro 3api3aTH, TO B iX
MEYIHIl 3HAWIeMO 6araTo TIiKOTeHy, SKIUil YTBOPUBCSA 3 YBIOpaHOT TITIOKO3H.

Kpim nedinku, ge HarpoMapKyeThes rikoreny 15-20% Bia 3aranbHOi cyxoi
MacH Oprasy, 1ei mojicaxapuau € Takox B M’s3ax (0,2-2%), y HEpBOBI TKaHUHI
(0,15%) 3aranbHoi cyxoi Macu. [ JTIKOTeH BIJIKJIAIA€THCS y BUTIISIIL 3€PEH 1 ITHOOK.

CuHTE3 IMIIKOreHy 3/1MCHIOEThCS TAKUMU IUISIXaMU:

1. I3 r1r0K03M — rJIiKOreHes.

2. I3 iHmmMX cmoayk (aMiHOKHCJIOT, KETOKHCJIOT, OKCHKHCJIOT,
HHU3bKOMOJIEKYJIAPHUX )KUPHUX KHCJIOT) — IVT1iIKOHEOreHe3.

Kpim 2nioko3u, 2nikozen modnce cunmesyeamucs 3 iHuiux peuoesun. Ileit
npouec Ha3ueaemuvcsa 21iKoHeozeHe3 (6i0 cioea 2110K03a ma zpeybkozo NEOS —
Hoeuit i JeNESIS — 6UHUKHEHH).

[TonepenHuKkamu TIIKOTEHY MPHU I[OMY MPOIIEC] €:

— MOHOCAxXapuou Gpykmo3a, MaHo3a, 2aiaKkmosa,

— AMIHOKUCTIOMU 2NIIYUH, ANAHIH, CEpUH, MPEOHIH, 8AIH,

— MOJIOYHA KUCcIoma,

— IIBK;

— 2NYEPUH.

['mikoHeoreHe3 € JOCUTh BAXKIMBUM aHAOOJIYHUM MPOIECOM CHUHTE3Y
BYIJIEBOJIB B OpraHi3mMax JIOJWHU, BUIIMX TBAPUH Ta pAxy Oakrepid. VY
(bOTOCUHTE3YIOUHMX OPraHi3MiB BiH BIAITPAE APYTrOPSIAHY POJIb.

Kpim mnpormecy mnimomizy, B Oprasi3Mi TBapuH BiAOYBalOThCS MPOIIECH
Ol0cHUHTE3Y JIMIIIB.

TEMA 22. BIOCUHTE3 JIIIIIAIB

biocunTes nmimiaiB CKIaaa€ThCs 3 TPhOX OCHOBHUX €TAarliB:

— YMBOPEHHSL 2NIYEPUHY;

— YMBOPEHHS GUUUX HCUPHUX KUCTIOM,

— cuHme3 mpueniyepuois.

Buii >kupH1 KUCIIOTH B OPTaHi3Mi CUHTE3YIOThCS TPhOMA IIIISTXaMU:
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TEMA 22. BIOCUHTE3 JIIIIIAIB

1. Cunmes kuciom, sKuul Hacadye 360pPOMHIU WLIAX [-OKUCHEHHS GUUUX
sorcupHux kucaom. Ilpoxooums 0608 ’s3xk060 6 npucymuocmi KoA.

2. Konoencayis Kitbkox MONeKyl aKMueHOi MAIOHOB0I KUCIOMU 3 OOHIEHO
MOJIEKYI010 aKMUBHOI OYmoBoi KUCIOMU.

3. Ilooosoicenns 8y2neyeso2o 1anHyo2a HCUPHoi KUCIOMU.

O O O
Il /l Il
C15H31C ~ SKoA + CH3C ~ SKoA — C17H35C ~ SKoA + KoA
cmeapunosa Kucioma

CuHTe3 BHUIIMX >KUPHUX KHCIOT BIJOYBA€ThCS HA IOBEPXHI MeMOpaH
€HJOIJIa3MATUYHO1 CITKA. TKAaHWHMW JIFOJAWHHU 1 TBAPUH HE3/IaTHI CHUHTE3YBAaTH
JIIHOJIEBY 1 JIIHOJICHOBY KHCJIOTH, a MOBUHHI OJEPKYBaTH iX 3 DKEIO (CHUHTE3 IHX
KHUCJIOT 3IIMCHIOEThCA pOCIMHaMH). B 3B’S3Ky 3 LUM J7iHONE8Y [ JIHONEHOBY
Kuciomu, SIKi MarTh BIAMOBIAHO JiBa 1 TPW TOJABIMHUX 3B’SI3KU, HA3UBANOMD
He3AMIHHUMU HCUPHUMU KUCTOMAMU.

B opranizmax 10 uHU 1 TBAPUH OCHOBHUM IUISIXOM YTBOPEHHS TJILIEPUHY €
BIJIHOBJICHHSI TIPOMDKHOTO TPOJYKTY OOMIHY BYIJIEBOJIB — (hOChHOAIOKCIAIETOHY
3a ydacTio ¢pepmeHTy riirepodocdaraeriiporeHasu.

CH,OH CH,OH
| HAJIH, |
C=0 OH — CH-OH OH
| / oeciopozenasa | /
CH,-O-P=0 CH,-O-P=0
\ \
OH OH

3-pocoeniyepun (eniyepungocgpham)

3-ocdormineprn, 1Mo yTBOPIOETHCS BHACTIIOK ITIE] peakilii, € aKTUBHOIO
dbopMOIO TIHIIEpUHY 1 MOXKE BHKOPHUCTOBYBATHUCH ISl CHHTE3Y TPUTIIICPUIIB 1
dbocdommiais.

Yactura rminepodochary mnpu karamituudii mii  gocdartazu  Moxe
T1IpOITi3yBaTUCh 3 YTBOPEHHSIM TIiIepuHY 1 HochHOPHOT KHCIOTH.

CH,OH CH,0OH
| Gocppamasa |
CH-OH OH + H,0 — CH-OH + H3PO,
| / |
CHz—O—P:O CHQOH
\
OH eniyepun
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YTBOpEeHHS TIILEPUHY B OpPTraHi3Mi MPOXOAUTH TAKOXK MPH T1IPOJIITUYHOMY
PO3IIEIUICHH] TPUTIiLEepr/IiB 1 hochOrTinepuaiB i/l BIUIMBOM TKAaHUHHUX JIIIA3.

[Tporec 6iocHHTE3Y TPUTIILIEPUIIB XapaKTEPHUHN JJi1 OUIBIIOCTI OpraHiB 1
TKaHWH OPTaHi3MiB JIFOJUHU 1 TBAPHH.

Tkanunu, oe npoxooumsun cunmes Heupy, HA3UEAIOMbCA
JainozenemuyHumMu (CMIiHKa KUWEUHUKY, NeuiHKa, Jle2eHi, 2inogis, xcuposa
MKAHUHA).

Binknangaetbes xKup Mif MIKipoko, HABKOJIO HUPOK, CEPIIS.

Jlis cCUHTE3y TPUTIILEPHUAIB HeoOXiAHA HASBHICTh AKTUBHOTO TIILEPHUHY 1
AKTUBHUX KUPHUX KHUCIIOT.

Cnouatky [0 JABOX 3aJIMIIKIB AaKTHUBHOI BHINOI KUPHOI KHUCIIOTH
MPUENHYETHCS TIiepuH docdar. Y TBOPOEThes (pochaTHIHA KUCI0TA.

CH,OH O CH,O — OC — Cy5Hj,
| I |
CH-OH  +2CisHyC ~SKoA — CH- O —OC - CysHs; +2KoA — SH
OH OH
/ /
CH,-0-P=0 CH,-0 -P=0
\ \
OH OH

gocghamuona kucroma

Lleii npouec Karami3yeTbCs  MYJbTU(PEPMEHTHHUM  KOMIUIEKCOM  —
riinepodocdaranunTpanchepasoro.

CH,0O — OC — Cy5H3; pocpamuoungpocpo- CH,O — OC — Cy5Hzy
| 2ioponasa |
CH-0-0C-Cy;sHs + HO CH - O - OC — Cy5H3; + H3PO,
OH

/
CH,-0O0 -P=0 CH,OH

\

OH a, p-oueniyepuo (o, f-oucmeapun)

o, [P-aurmnepua Mmija BIUIMBOM TOTO >  CaMOro MYJbTH(EPMEHTHOTO
KOMIUIEKCY B3a€MOJII€ I1I€ 3 OJIHIEI0 MOJEKYJIOK AaKTUBHOI YKUPHOI KHUCIOTH 1
YTBOPIOE TPUTIIIICPHUI.
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TEMA 23. $OTOCUHTE3

CH,0 — OC — Cy5H3y @) CH,0 — OC — Cy5H3,

| I |

CH-0-0C- C15H31 + C15H31C ~SKoA - CH-0-0C - C15H31 + KoA — SH
| |

CH,0OH CH,0 — OC — Cy5Hg

mpucmeapun (mpuaiiyepuo)

Ileit mnpomec OlocMHTE3y TPUIIINEPUAIB Ha3uBalOTh (ochaTuaHuM,
OCKLUIBKH MPOMIKHUM MPOAYKTOM € (pochaTuaHa KHCIOTA.

Hpyruii nuiax OlOCMHTE3y TPUIJIIUEPUAIB — MOHOIJIUEPUAHUN —
XapaKTEPHU B OCHOBHOMY JUJISl CIM30BOI OOOJOHKM KHIIOK. BiH 3m1iiCHIOETHCS
HNUISIXOM B3a€EMOJI1 [—MOHOTJILEpUy 3 JABOMA MOJEKYJaMHU AaKTUBHOI BHIIOi
XKUPHOI KucAoTu. [Ipyn oMy yTBOPIOETHCS BIAMOBIAHMM Tpuriminepua. Peakiito
KaTaJi3ye AUTIIIEepUATPaHCalnia3a.

0
I

CH,~O-C-R

CH,0H O 0

| I I

CH-O-C-R +2R-CO~SKoA—CH-O-C-R

| 0

CH,OH Il
CH,~O-C-R

TEMA 23. ®OTOCHUHTE3

Domocunme3om HA3UBAEMbCA NPOYEC YMBOPEHHS OP2AHIYHOI pedOBUHU 3
8Y2NEKUCNI020 2A3y Ma 600U, AKUU HPOXOOUMb 6 3eNeHUX JIUCMKAX DPOCIUH Ha
ceimni._lIlepme cymapHe piBHSHHS (POTOCHHTE3Y 3ampomnoHyBaB y [840 pouyi
@panyysexuil euenutl XK. b.Bycceneo:

6C02 + 6H20 +hv= C6H1206 + 602

VY mpoMy 3amuci MOKa3aHo, MO MpHU (POTOCHMHTE31 32 paxyHOK IMOTJIMHAHHS
6 mosekyn CO, 1 6 monekyn H,O cuHTe3yeTbcsi OfHA MOJIEKYJa OPraHivyHOl
peuoBuHHU (TIpUpoja i TyT He BUu3HaudaeTbes 1 3amuc CeHi,0g — 11€ MpocTo YMOBHE
MO3HAYEHHS JUIsl OpPraHIYHMX CIOJYK BYTJENI0) 1 BUAUIAETbes 6 Monekyn Oo.
[To3nauenHs hv ykasye Ha MOTJIMHAHHS COHSAYHOI €Heprii y (popMi KBaHTIB.

Jxepenom Byranemnto npu gorocuntesi € CO,, mKepenoM BOAHIO — BOJA.
biosoriyHuii CHHTE3 OpraHiYHMX PEYOBUH MNpU (POTOCHHTE31 HAICKHUTH O
ACUMITISIIIAHUAX TIPOIIECIB.
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3HaueHHs (POTOCUHTESY:

— JKepesio opraHiuHoi pedoBuHM. lle jpKepeno yHiKalbHE 1 HE3aMIHHE,
€NUHUM croci0 Ofiep’KaHHS OPraHIYHMX PEYOBHH 3 HEOPTaHIUHUX 33 PaxyHOK
30BHIIIHBOTO JpKepena eHeprii. [lepBUHHY NOPOIYKTHBHICTH, TOOTO 3JaTHICTH
CTBOPIOBATU OpPTaHIuHY PEYOBHUHY, MAIOTh TIJIbKKA aBTOTPO(HI OpTraHi3MH;

— OpraHiyHa pe4yoBHHA, CTBOPIOBaHA NPH (POTOCHHTE3i POCIMH, € ixKelo
A JTIOAUHU | KOPMOM [IJ151 TBAPHH;

— 0araTto KyJbTHBOBAHHX i JUKOPOCIMX POCIUH CJIYKATh CHPOBHHOIO
AJIsl MOJAJBINOI TeXHiYHOI mepepoOkm (TOIWHA NI OACP)KAaHHS OPTraHIYHOI
PEUYOBMHU KYJIBTUBYE MPUOTU3HO | THCSUy BUAIB POCINH, @ BUKOPHCTOBYE pPa30oM
3 auKopocauMu Omu3bko 2540 BHIIB, HE paxylOud KOPMOBHX POCIHUH, SKHX
BiioMO Oibinie 30 TUCSY BUIIB);

— 3B’I3yBaHHA BYIJIEKHMCJIOTO ra3dy, sike Big0yBaerbcsi npu (pOTOCUHTE3I,
NPUBOINTH 10 MiATPUMKH iioro B arMmocgepi. Kinpkicts CO;, B atMocdepi Mae
HA/J3BUYAHO Ba)KJIMBE 3HAUEHHS N7 30€pEKEHHS ICHYIOUOTO KIIIMaTy IUIaHETH,
tomy 110 CO, Mae 1iKaBy BJIACTUBICTh: BiH BIJIBHO MPOITYCKA€E 0 MOBEPXHI 3eMIli
yIbTpadioieTOBE BUIPOMIHIOBAHHSA, WLI0 HAarpiBa€ IMOBEPXHIO IUIAHETH, aje
3aTpUMYy€ 3BOPOTHE TEIJIOBE BUIIPOMIHIOBAHHS, 3MEHIIYIOYM BHUTpPATH TEIia B
kocMiuHui mpoctip. Tomy CO, CcTBOpIOE€ Tak 3BaHW ''HApHUKOBUK a0o
opaHxepeHuii edekt’, 1 TUM OUIBIIOrO CTYNEHS, YUM BHIIMA HOro BMICT B
atmocdepi. DoTocuHTE3 — €1MHA MPOTHIISI HOCTIMHOMY 3pOCTaHHIO KUIbKOCTI CO;
B armocdepi. 3aBAskd (OTOCHMHTE3y Ha HAIlil MJIAHETI LOPIYHO 3B’SI3YETHCS
omm3bko 150 mupa. T CO,. otenep 115010 Oysio AOCTaTHBO, 1100 MIATPUMYBATH
koHneHtpaiito CO, Ha icHytouomy piBHi (0,03 %). Ane BupyOka JicCiB,
3a0py/HEHHS BOJOWM MPOMHCIOBUMH BIIXOJaMU, SKI TPUAYIIYIOTh PICT
(GOTOCUHTE3YIOUMX BOJOPOCTEH, Yy TMOEJHAHHI 31 3POCTAHHSM IPOMHCIOBOI 1
CUTBCHKOTOCTIONAPCHKOT TISTTHHOCTI MOXKYTh BUKJIIMKATH HEOOOPOTHI MOPYIIICHHS B
Oamanci BunpiieHHs — 3B’s3yBaHHS CO,. €IMHOI TPOTHBArow 30UIBIICHHIO
BunineHHss CO, B armocdepy MOXYyTh OyTH BHCOKOIIPOIYKTUBHI TIOCIBU
CUTBCHKOTOCTIONAPCHKUX POCIHMH 1 JIICOHACAKEHHS 31 MIBUAKOPOCITUX JEPEBHUX
NOpIJT;

— (poToCHMHTETHYHA AiISUVIBHICTH POCJMH NMPUBOIUTH 10 HAIXOIKEHHS B
atMoc(epy BiIJILHOI0O KHCHIO. 3€JICHI POCIMHU BHUJAUISIOTH HOTO MIOPIYHO
omu3bko 120 mupa. T. BupaineHHs KHCHIO 1 WOro HAKOMMYEHHS B aTMocdepi
IPUBEJIO /10 CTBOPEHHS MArHIiTHOTO MOJs 3eMJi, chopMyBalio O30HOBUN €KpaH
atMochepu, SKUM 3aTpUMy€ IIKIJUIMBE JJI JKUBUX OPraHi3MiB KOCMIYHE
BUNIPOMiHIOBaHHS. HasiBHICTh KHMCHIO B aTMocdepi 3a0e3neuye TuxaHHs JIOIUHU 1
TBAapWH, YMOXJIMBIIIOE TOPIHHS 1 pi3HI OKMCHI mporieci. [limpaxoBaHo, Mo TUTBKA
Ha JIMXaHHS JIIOACTBO BHTPATHIIO 33 4Yac CBOTO icHyBaHHs Onmm3bko 10 ToHH
KHUCHIO. Y TIPOMHCIIOBY €MOXY 3pOCIM BUTPATH KUCHIO Ha OLIBIIICTh TEXHIYHUX
npoueciB 1 poOOTy ABUTYHIB pi3HUX THMmIB. [lomoBHIOETBCS 11 Oe3mepepBHA
BUTpAaTa KMUCHIO aTMOC(EPU TIIBKHU 32 PAXyHOK (DOTOCHHTE3Y 3€JCHUX POCIIVH;

155



TEMA 23. $OTOCUHTE3

— y npoueci GpoTocuHTe3y HAKONMYYETHCSI eHepria y ¢opmi XiMidvHMX
3B’AI3KIiB Mi’K aTOMaMH BYIVIENI0 B MOJIEKYJaxX OpraHiyHux pedyoBuH. Ha
NEepeBEJICHHS  OJHOTO TrpaM-aToMa BYIJICII0 BYTJIEKHUCIOro Ta3dy y BYTJElb
OpraHiyHoOi pe4oBWMHU TOTPiOHO 114 kkam eHeprii. JlkepermoMm 1ii€i eHeprii €
Conne. ¥ kocMmiuHOMy MacmiTabi epeKTUBHICTH (DOTOCHHTE3Y YyKpall CKpoOMHa
(0,1%). Ane B MmacmTabax Haioi IUTAHETH OLIHKA (OTOCHHTE3y iHIIA. SIKIIO
NPUIHATH €Heprito, akyMyJIbOBaHY NP (POTOCHMHTE31 32 OJAUHUINO, TO TIPU LIBOMY
eHeprisi BUKoOpHCTaHOi moTouHoi Boau ckiage 0,0004, a eHepris Kam SHOTO
ByTuLst, mo aoOyBaeThes, 0,0165. Takum uywmHOM, (HOTOCHHTE3 SK KOCMIUYHUN
npolec y Macmradl IJIaHETH Ja€ €Heprii B COTHI 1 TUCSYl pa3iB OLIblIe, HIXK
ICHYI0Y1 1 BUKOPUCTOBYBaHI JIFOJACTBOM Y JIaHUI Yac JpKepesia eHeprii.

UuclIeHHUMH  JOCTI/DKCHHSMH ~ JIOBEICHO  KOMIUICKCHHM  XapakTep
dboTocuHTE3y, 10 MICTUTHh y €001 Oe3mu OioxiMiyHUX peakiid. OnHI 3 HUX €
Gdomoximiunumu, moomo 8i00yearOmMbCs uule Ha C8IMIL, THWI Y CBIMIL He Marmb
nompeou i MoxCcymo 8i00y8amucs 0OHAKOBO VCNIWHO 5K Y MeMpsasi, maxK i Ha
ceimni. ILli ocmanni peakyii Hazusarome  memuoeumu. HasBHICTH Yy
(hOTOCHHTETUYHOMY TIpoIieci ABOX OJIOKIB peakiliii — CBITJIOBHUX 1 TEMHOBHX —
yctaHoBuB e B 1905 pomi anrmiicekuit yuenuit @.biaexkmen. Tpupanictb
CBITJIOBOI peakIlii (hOTOCHHTE3y CKJIagaae 10 %cex, a TemuoBOI — 10 >cek.

ITpocTopoBO CBITIIOBI 1 TEMHOBI peakiiii BiiIiJIeHI oJHa Bia 0aHOI. CBITIIOBI
peaxiiii JIOKaai30BaHi B rpaHyJiax XJIOPOIUIACTIB, a TEMHOBI — Yy iX CTPOMI.

VY cykynHOCTI ()OTOCHHTE3 MICTUTH Y €001 CyTO (Pi3UYHI €HEepreTHyHI
NEePEeTBOPEHHA, XIMIUHI Ta ¢epmeHTaTUBHI peakuii. CydacHUil ycmix y BUBYEHHI
CYTHOCTI (OTOCHUHTE3Y € Pe3yJbTaTOM KOMIUIEKCHOTO TIAX0ay JO0 IOTO
CKJIQJHOTO MPOLIECY.

CBiTJI0Bi peakitii s67152:0mb c06010 KOMNAEKC QI3UYHUX | XIMIUHUX NPOYeECis,
CHPAMOBAHUX HA PO3ULENNEHHS MONEeKYIU 600U 3d OONOMO2010 NO2AUHEHOL
X10poghinom coHAUHOI eHepeii.

CBITJIOB1 peakIlii MOKyTh OyTH BUPaXeH1 TaKOIO 3arajIbHOI0 CXEMOIO:

ho
12H20 i 12H2 + 602

CamocTiliHMI XapaKkTep CBITIOBUX peakiiii OyB BcTtaHoBiIeHUMN y 1937 porti
P.XimioMm, 1 ToMy iX 4acTO HA3UBAIOTh peaKiisiMU X1JLIa.

[cTOTHHUM MOMEHTOM peakiiid Xijla € y4acTh B HUX JBOX (POTOCUHTETUYHHX
cucreMm: ¢otocucteMu | 1 ¢otocuctemu II. OOGuaBI BOHU € CKJIaJIOBUMHU
yacTUHaMHU (POTOCUHTETUYHOT OJAMHUII (KBAHTOCOMHU ).

[lepm HiX po3risaaTd peakilli cBITIOBOiI ¢da3u (POTOCHHTE3y, Ie pa3
3BEPHEMOCH JI0 XJI0podimy.
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Xmopodiau — 1€ TOJOBHI MirMeHTH (oTocuHTe3y. BoHM MaroTh 3emeHe
3a0apBJICHHS PI3HUX BIATIHKIB 1 MICTATBCS B XJoporuiacTax. Y i Tpymi BiOMO
II’SITh OKPEMUX ITTMEHTIB.

Xnopoghin a — mae 3eneny8amo-cuHiti KOAp i € OCHOBHUM NICMEHMOM
XJAOPONNACMIS.

Xnopogin 6 — mae 3eneny8amo-xcoemuil Koaip i maxkoxdc 6xo0ums 00
CKAAOY XJIOPONIACMIE S8UWUX POCAUH. XI0poghin 8 nepeHocumsv no2NuHeHy HUM
enepeito Ha xaopoghin a. CepedHe CniBBIOHOWEHHS XA0POQPINY a i 8 X10pOniacmax
3:1.

Xnopogin ¢ — 6xooumsv 00 cknady X10poniacmis 6ypux 6000pocmeil.

Xnopogin d — 3natioenutl y cuHb0—3e1eHUx i YepBOHUX B000POCHISIX.

baxkmepioxnopoginu — € niemenmamu gomocunmesyouux obaxkmepii
(6idomo womupu éuou). Emmipuuna popmyna — CssH7,0sNsMg.

VYci mirMeHTH rpynu XJopoduliB y XIMIYHOMY TUTaHI € CKIaAHUMU edipamu
JTMKapOOHOBOI XJIOPO(D1IIHOBOI KUCIOTH. XJIOpOo(dUT a 3 XIMIYHOTO TOTJISITY SIBIISE
co00r0 ckIamHui edip JTBOOCHOBHOI KHCJIOTH 1 JBOX CIHUPTIB — METHJIOBOTO 1
BUCOKOMOJICKYJIIpHOTO cnupTy (ditomy. lleHTpanbHa dYacTMHA MOJIEKYJTU
xj0podisly YTBOpEHA 3 YOTHUPHOX MIPOJOBUX KiJ€lb, 110, 3 €JHYIOUHUCH Pa3oM,
YTBOPIOIOTh BEJIMKE MpoTOonopdipuHOBE Kiiblle. BaxinBoio s BIAaCTUBOCTEH
xj0podisly 0COONMMBICTIO MOoro OyJ0BM € HAsBHICTh 9 MOABIMHUX 3B’SI3KIB MIXK
aToOMaMU BYTJIEI0, 10 YepryroThcsa 3 9 mpocTuMu 3B’si3KaMH. Taki XiMi4HI
3B’SI3KM HA3MBAIOTh KOHBIOTOBAaHUMHU. OIWH €JICKTPOH (M-€JICKTPOH) Y TaKHX
3B’sI3KaX YTPUMYETHCS MEHII MILIHO 1 JIETKO 30yI>KY€ThCS MPU NMOTJIMHAHHI KBAHTIB
COHSIYHOT'O CBITJIA.

Y 1eHTpi BEIMKOro MpOTONMOP(IPUHOBOTO KUIBIS 3HAXOAUTHCS aTOM
MarHito, BKJIOUECHUN Yy 3arajbHy CHCTEMY CIOJYYHUX 3B’s3KiB. BiH mocuTh
BOKJIMBUN JIsl BUSHAUCHHS CIEKTPAJIbHUX BIIACTUBOCTEH MOJIEKYNIU XJIOPOQLTY.
Benuke npotonopdipruHOBE KiIbIle MOJEKYIH XJIopodiny 3a0e3neuye ii 3B’SI3KHU 3
MoJiekysnaMu OinkiB. J[o ckiamy MoJieKynau XJIopo(uly BXOAUTH 3aJUIIOK CIUPTY
ditory. diton rinpodobuumii. Bin 3a06e3neuye 3B'130k XJI0poduTy 3 JIiITiTaMH.

3aranbHa Gopmyn xsopodiny a — CssH7,05N4Mg.

3aranpHa Gopmyna xsnopodiny B — CssH70OsN4Mg. Bin BizpizHseThes Bif
xJ0podiny a TUM, 110 B HROTO OJIHAa METajbHa Ipyrna 3aMIHEHa albAET1IHOIO.

B xmoporiactax BUIIUX POCIMH XJI0po(disT iICHYE y ABOX hopmax:

a) MOHOMepHUUl XN0po@in— MOJEKYIU SKOTO HE 3B’s3aHl 3 MOJICKyJIaMu
IHIIUX OPraHIYHUX PEUYOBHH 1 OJIHA 3 OJTHOIO;

0) acpecosaruii X10poghin — MOJIEKYJIA SIKOTO 3B’si3aHi 3 OUIKaMu, JIiMigaMu,
BOJIOIO 1 OJTHA 3 OJTHOIO.

Ile BcTanoBUB pansiHChKkUi BueHU O.A.KpacHOBCHKHUIA.

Y mpormeci 3eleHIHHS POCIUMH Npu OIOCHHTE31 XJIOPO(DUTy CIOYaTKy
YTBOPIOETHCS 10r0 MOHOMEpHa (popma, 110 Mi3HiIIe TEPEXOIUTh B arperoBaHy.
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VY doTtocuHTETUYHOMY BIJHOIIIEHHI aKTUBHUH JIUIIIE arperoBaHuil XJaopodi,
MOJIEKYJIU SIKOTO BOYIO0BaH1 y BIJMIOBIIHI ()OTOCUCTEMH.

3HaUYHUM YCIIIXOM OpraHiyHOi XiMii BHUSBHUBCS JaOOpaTOPHUN CHHTE3
xyopodiny. Ynepme B 1960 pori ioro 31iiCHUIM OJTHOYACHO HIMEIbKI BYEHI
[tpex 1 KonossHoB Ta amepukancbkuit yuenuit P.b.Bynopa. Cunrernunuit
xjopodin OyB onaepxkaHud y MOHOMEpHIH Gopmi 1 TOMy, MOPUPOAHO, MO
(OTOCUHTETUYHOTO MPOIECY HE 3AATHHUM.

BaxxnmuBumu 11711 POTOCHHTE3Y € ONTUYHI BIACTUBOCTI XJI0pOhiITy.

Xa0podin NOTIMHAE COHAYHE CBITIIO MEPEBAXKHO Y JIBOX YACTHHAX CIIEKTpa
— YEpBOHIH 1 CUHIU. XJI0pod1 a MOTJIMHAE B YEPBOHIN YaCTHHI CIIEKTPa MIPOMEHI 3
noBkuHOIO XBrIl 670, 6851 705 M.

VY uuiomy xnopodiun nornuHae 6iu3bko 80% eHeprii B 30HI YEPBOHUX 1
CUHBO—(D10JIETOBUX MPOMEHIB CIIEKTpa. Y 30H1 3elieHuX NnpomeHiB Bigousae 40%
€HEeprli.

Xnopodin b MorivHae MepeBakHO MPOMEH1 3 JOBXHHOIO XBWIl 650 HM.
30Ha MOTJIMHAHHS IPOMEHIB Y CUHBO-(D10JIETOBIN YaCTHHI CIIEKTPa B HHOTO TPOXHU
mIMpIa, HiX y XJopodiny a.

Crnektp mnorfnuHaHHS xJ0podiay BU3HAyae MHOro BJIACHUM  KOJIp.
KoBrorapsui, 3eneHi 1 YacTHUHA CHHIX TPOMEHIB, fKI HE MOIIMHAIOTHCA
XJ0podiJIoM, 1 3a0€3MeUyI0Th, 3MIITYIOYUCh, HOTO 3eiIeHe 3abapBiieHHS. 3elIeHU
KOJIp XJI0podiTy — HACHIIOK HOTO CIIEKTPATbHUX BIIACTUBOCTEH.

CnekTpasibHi  OCOOJMBOCTI XJOpodidly HE BUNAAKOBI. BoHUM MaroTh
MPUCTOCYBAJIbHUI XapaKTep J0 YMOB OCBITJICHHS HAa HAILIIN MJIAHETI.

®dotocuctemMa | MICTUTH MOJEKYIU XJIOPOPUTy a 3 OCHOBHOK CMYIOIO
nornmHanHs 700 HM 1, MoxiuBo, 685 HM. BigHomeHHs xjopoduty a 1o
xJopodiny B TyT HE MEHILIE HIXk 6:1.

®ortocucrema Il mictuth Xxjopodin a 31 cMyrorwo noriauHaHHA 680 HM,
xJiopodisn B 1 qomatkoBi mirMeHTd. YacTka xsmopodisty B TyT OiIbINA: BiIHOIICHHS
xJyiopodiniB a/B TyT nopiBHIoe 1:1 a6o 2:1.

B o000ox d¢ortocuctemax xjgopodis BHUCTYNMae y BHUIJISAL OUIKOBO-
XJIOPO(1IOBOTO KOMIUIEKCY, TOOTO € arperoBanuMm xjopodimom. CpitiioBa (asza
(bOTOCHHTE3y MOYMHAETHCS 3 OJJHOYACHOTO MOPYIIeHHS Xiopodiny dhoTocuctemu [
1 potocuctremu II. Takum unHOM, POTOCHUHTES — 11€ TIBOKBAHTOBUH IIPOIIEC.

JIJist 3py9HOCTI aHai3y MOYHEMO PO3IJISA] IILOTO MPOIIECY 3 aKTHBAIlli (OTO
cuctemu II. Ilpum mornmuHanHi kBaHTa cBiTiHa xJopodun 680 ¢orocucremu Il
BTpavae 30y/UKEHUN T-eJIEKTPOH (€) 1 MepeTBOPIOEThCS HA CUJIbHUW BIJHOBHUK.
[eit 30ymxenuit enekTpoH 3anumae porocuctemy Il 1 mepexoauTs y X1HOHOBHIA
nukia. Y ¢otocuctemi Il BHACHIIOK OO YTBOPIOETHCS €JIIEKTPOHHA BaKaHCIS.
Xnopodil ofepKye B pe3yibTaTl YHIKaIbHY 3/IaTHICTh — PO3ILIEILIIOE MOJIEKYITY
Bomu: H,O — H" + OH'.

OCKiTBbKM U PO3ILEIUICHHS BOAM TYT BHKOPUCTOBYETHCSI B OCTATOYHOMY
HiJCYMKY COHSIYHA €HEpris, MPOLeC HA3UBAIOTh YoM o1izom 600u.
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3aBasku PoTOJI3y BOAU B CUCTEMI 3’ SIBISETHCS OJWH ''BUIBHUN' €IEKTPOH —
€JIEKTPOH T1APOKCUITY:

OH =[OH] +e.

Lleli enekTpoH HETrallHO BUKOPUCTOBYETHCS JUIsl 3allOBHEHHS €JIEKTPOHHOI
BakaHCii y d¢otocuctemi Il TUISIXOM TepeHOCY CIEMIaIbHUM €JIEKTPOHHO—
TpaHCTIOPTHUM JaHIioroM. ®ortocucrema Il micns HbOro NpuUXoOAUTh y BUXITHUN
CTalllOHAPHUI CTaH 1 3HOBY TOTOBA JI0 MOTJIMHAHHS KBAHTY CBITJIA.

3anoBHEHHS eNMeKTPOHHOI BakaHcli (hoTocuctemu Il 3a paxyHOK TiIpOKCHITY
BUKJIMKA€ IUIMA JAHIIOT BTOPMHHUX HACHIAKIB. Paaukanu, 1m0 HAKOMHUYYIOTHCS
BIJl LMKy 70 UKy, [OH] monapHo MOXyTh pearyBaTd MK COOOIO 3 YTBOPEHHIM
MIEPEKUCY BOIHIO:

[lepexuc 10HI0 (PepMEHTOM KaTana3or PO3KJIala€eThCs Ha BOJY 1 KUCEHb:

2H202 - 2H20 + OzT

VY niacymky QoTosai3 Boau Moke OyTH 3alTMCaHUM y BUTTISIII PIBHSHHS:

4H,0 — 4H" + 4e” + O, + 2H,0, Tomy 110

4H,0 — 4H" + 4e + 4[OH],
4[OH] — 2H,0 + O,.
BaxxnuBuM npoaykToM mpotiecy (oToii3y BOJIU € BOJICHb-BITHOBHHUK:

4H" + 4¢” — 4H — 2H,.

Lleli BOIEHb YTBOPIOETHCS 3a PAXyHOK (DOHAY BIUIBHUX EJEKTPOHIB, WLIO
nocTaBisitoTbess  gorocuctemoro I, 1y dopmi HAJID|-|H, B ocrarouHomy
MIJICYMKY HAJXOJWTh Y CTPOMY IS y4acTi B TEMHOBHX peakuisx.TyT BiH Oyze
BUKOPUCTAHUMN TSI BITHOBJICHHSI BYTJICIIIO BYTJIEKHCIIOTO Ta3y.

Crnij mIKpeCInTH, 0 KUCEeHb, SKUW BUAUISIETHCS, TTOXOAUTh HE 3 MOJICKYJI
CO, (sx BBaxanu Ha TMo4yaTky XX CT.), a 3 MoJekyn Boau. Lo maymky
BucioBitoBaB 1me B 1847 p. A.L.Xonues, y 30-1 poku XX CTOMITTS pPO3MICTUICHHS
BOAM TIpM (OTOCHHTE31 MPOAEMOHCTPYBaB Y (POTOCHMHTE3YIOUUX OakTepii
amepukancbkuit BueHuii K.Ban Hinb, ane ayis BUIIUX POCIUH 1€ OYJI0 JOBEICHO
Ha OCHOBI BUBUYEHHSI 130TOITHOTO CKiIaay KUCHIO B 1941 p. y paasHchkomy Coro3i
O.I1.Bunorpanosum ta P.B.Teiic i onnouacHo B CIIIA C.PibeHom.

Kucens, 1110 yTBOprO€eThCs MpH (HOTOII31, BUIIISETHCS K TOOIYHUN MPOIYKT
B aTMocdepy.

OpHouacHo 3 akTuBizauiel0 xjopodury y ¢orocuctemi Il  nuisixom
MOTJIMHAHHS 1HIIOTO KBaHTa CBIiTIa BiAOyBaeThCs akTuBi3alis xyiopodiry ¢oro
cuctemu [. TlornmuHaroum KBaHT CBITJIA, MO HAAXOAUTH JO HHOTO 3a
MOCEPEHUILITBOM TITMEHTIB, SIKI CKJIAJaloTh aHTeHy, xjopodin 700 omepxye
30yKEHUH €NEKTPOH, 1110 MEPEXOAUTh 0 aKIETTOPA.
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Ile ¢epumokcuH — 3ali30BMiCHa HH3bKOMOJIEKYJsIpHA O1TKOBa pPEYOBHHA,
10 Ma€ >KOBTUH KOJIpP; € HAUCHUJIBHIIIUM O10JIOTTYHUM B1JITHOBHUKOM.

Xmopodin dotocuctemu I oxepxye npu bOMY €JIEKTPOHHY BaKaHCIitO, 1110
3aIOBHIOETHCS 32 PAXyHOK BiJIIOpaHHS €JIEKTPOHA, SIKUH KOJUCh HalexaB (PoTo
cuctemi II. Ile KoaumIHINA €IeKTPOH TIPOKCHII-10HA, 110 CIIOYaTKY MEPEMICTUBCS B
XIHOHOBHM IUKJI, @ TMOTIM €JIEKTPOHHO-TPAHCIIOPTHUM JIAHIIOTOM JOCST (OTO
cuctemu I. @otocucrema | TakuM YMHOM MOBEPTAETHCA B CTAlllOHAPHUM CTaH 1
3HOBY TOTOBA JI0 MOTJIMHAHHS YEProBOTO KBaHTa CBITJIA.

Bin depenokcuHy eneKTpoH MO EJIEKTPOHHO-TPAHCIIOPTHOMY JIAHITIOTY
HA/IXOMUTh y CTPOMY, MONEpPEeNHbO yTBOPUBIIM 3 ioHOM BoaHIO H' BoJeHB-
BIIHOBHUK. OmHMcaHi mporecH, no Bii0yBaroTbes y gporocucreMi I 1 porocuctemi
I1, 3a cBO€IO MPUPOI0I0 CYTO (POTOXIMIUHI 1 TOMY HE 3aJI€KATh B/l TEMIIEPATYPHU.

CydacHl JOCHIDKEHHS TOKa3yloThb, MO (OTOCUCTEMH pO3TallOBaHI B
rpaHy’ax HEMOB YIOINEpPEK iX OCHOBHOI MeMOpaHu 1 BOyJOBaHI B HEi pa3oMm i3
dbepMeHTaMu, 10 3IHCHIOIOTH TIEPEHOC EJIEKTPOHIB 1 BOJHIO-BIIHOBHHKA.
depMeHTH 1 1HIII YYaCHUKU TIpoliecy BOyJIOBaHI B MeMOpaHy 1 Hepyxomi.
[lepeMilytOThCSl TUIBKHA €JIEKTPOHU 1 BOJICHb-BIAHOBHUK. J[.ApHOH y 3B’S3KYy 3
[IMM CIIPABEJIJIUBO OI[IHUB YCI CBITJIOBI peakiiii Sk CIpsSMOBaHI Ha MEPETBOPEHHS
MOTOKY KBAaHTIB CBITJIa B TOTIK €JIEKTPOHIB. JIkeperoMm eneKkTpoHiB € Boja. Binx
BOAM JI0 TEMHOBUX pEaKIil y CTpPOMiI €JIEeKTPOHU TIOCIIJOBHO MPOXOASITh
JIAHITIOKKOM:

Boga — ETJI — ®C Il — xinon — ETJI — ®C I — ¢depenoxcun — ETJI
— CTpoma.

Ha ningakax @C 11 1 @C 1 BinOyBaeThCs MiAHITTS BIJIHOBHOTO TOTEHITIATTY.

Cnonyuena nig ¢potocucremu I potocucremu Il npuBOIUTH 10 BUHUKHEHHS
0e3MmepepBHOro0 MOTOKY 30Y/KEHUX €JEKTPOHIB BiJ MOJEKYJ BOIU B CTPOMY
XJIOPOILJIACTIB.

[TepenecenHs 30yKEHUX €JIEKTPOHIB MK OKPEMHUMH JIAHKaAMH €JIEKTPOHHO-
TPAHCIIOPTHOTO JIAHITIOTA 31HCHIOIOTh IEPEHOCHUKH, 110 MalOTh OKUCHY-BITHOBHY
3JTaTHICTb.

31aTHICTh 10 00OPOTHOTO OKHMCHEHHS 1 BITHOBJICHHS 3a0e3meuye IMBUIKUAN
NEPEHOC EJEKTPOHY BiJl OJHIET MOJEKYTu 10 iHmoi. Po3TamoBaHi MOJEKyJIu
MEPEHOCHUKIB y JlaMeNiax y CyBOpId MOCTIJOBHOCTI 1 Oe3mocepenHii OJIM3bKOCTI
onHa 1o onHOIIIIBUAKICTE Mepexoay eNeKTPOHA BiJ OJHOTO TMEPEHOCHHKA 0
iHIoro BUMiproeThest yacTkamu cexyrmm (10°-10 *cex.).

OCHOBHMMH areHTaMH NIEPEHOCY €JIEKTPOHIB B JIEKTPOHHO-TPAHCIIOPTHOMY
JIQHITIOTY BUCTYIIAIOTh TaKi PEYOBHHH:

— UYUMOXPOMU — 3ANI308MICHI OLIKU, NPUUHAMO NO3HAYAMU DI3HI 6UOU
YUMOXpomie OyKeamu 1amuHCcbKo20 aighagimy,

— RIACMOYIAHIH — KYNPYMEMICHUL OLIOK CUHbO2O KOJbOPY,

— ¢hepuookcun — 3ani306MicHa HU3LKOMOJIEKYIAPHA OINKOBA peyOBUHA, U0
MA€E HCOBMULL KOTIP,; € HAUCUNLHIUUM OI0I0TYHUM 8IOHOBHUKOM,
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— NJ1ACMOXIHOH — NOXIOHUL OEH30XIHOHY;

— HAJl, HA/I®, ®MH — axmugHi epynu oKuCHO—8i0HOBHUX (hepMeHmis.

OCHOBHUX €JIEKTPOHHO-TPAHCIIOPTHUX JAHIIOTIB y CBITJIOBUX IpoIlecax
dboTOCUHTE3Y TPH:

1. Big Bomu mo ¢orocucremu II. ¥V mpomy ETJI enextponm mocmigoBHO
NEPENAIOThCS JIAHIIOKKOM ''XIHOHOBUHM IHMKJI — HUTOXpOM bg — mmroxpom f
iacTomianin". BaXIMBUM aKTHBaTOpOM OKCHIOpPEAYyKTa3 Ha I[bOMY eTarl
BUCTYIIa€ MapraHellb.

2. Big ximony go ¢ortocucremu I. Ileit ETJI mictute mmacroriaHin —
UTOXPOM f — HUTOXPOM bssg — muactonianin. YactuHa nux (GepMEHTIB Ma€e Mijb 1
3aJ1130.

3. Bin depenokcuHy B TEMHOBHH LUK PEAKIIA TEPEHOC EIEeKTPOHIB
3MIIACHIOIOTH (pr1aBorpoTeiny 1 Ha 3akimouHoMy etani — HAJ[D.

VY cTpoMy €NeKTpOHH 1 TPOTOHU HAAXOAAThH pazom y hopmi HAID - Ho.

[TpuitHATO PO3PI3HATH JiBa OCHOBHUX IOTOKH €JIEKTPOHIB MPU (POTOCUHTE3I
3aJIeKHO B1J] HANIPSIMKY MEPEHOCY 1 BUAY IEPEHOCHUKIB:

a) HeLMKJIIYHUN TIOTIK €JICKTPOHIB. BiH MOYMHAETHCS BiJl T1IPOKCUITY BOJH 1
yepe3 ¢otocucremy II — ETJI — dotocucremy I — epenokcun HaaXoauTh y
CTpOMY;

0) UMKIIYHUN TOTIK €JEeKTpOHIB. BiH 3B’43aHuil TUbKHU 3 (hoTocucTeMOrO .
VY 1bOMy BHUIAIKY €JIEKTPOHH, L0 HAMIWIUIM 0 aKkuenTopa (pepernoKCHHY BIJ
dboto cucremu [ yepe3 naHIIOr MEPEHOCHUKIB, 10 CKIanarTh e oauH ETJI,
MOBEPTAIOThCA Ha3aa Ha poTocuctemy I.

VY mororml €JeKTPOHIB ICHYIOTh JIAHKM, Ha SKHUX TI€pBUHHA €HEpris
30y/DKEHOTO  €JIEKTpOHA BHSIBJISETHCS BHINOKO, HIDK HEOOXITHO JJia HOTo
nojanemioro TpancnopTy. Llei «Hammumok» eHeprii mpu  (HOTOCHHTE31 HE
BTPAUYaETHCS, @ CIPSAMOBYETHCS Ha YTBOPEHHsI MakpoepriuHoro 3’eqHanHd AT 3
AJ1D:

A1® + H3PO, + enepria <> ATO.

IIpouec cunresy AT® npu GporocuHTe3i HA3UBAKTH (POTOCUHTETHYHHUM
dochopuaroBanuaM. BoHo Bi0OyBa€eThCs Ha ABOX eTamax.

1. Ilpu mepeHoci eNeKTpoHIB BiJ XIHOHOBOTO IIUKIY y (oTocucTemy |, ko
CHEpreTHYHU piBEeHb 3HWXKYeThbcA. Lle NuIsHKa COUIBHOTO OJHOCHPSIMOBAHOTO
NOTOKY €JEeKTPOHIB B BOAM B CTpOMYy, 1 ToMy Take ¢GochopuiitoBaHHS
HA3UBAETHCS HEeIUKJIYHUM (porocuHTETHYHUM (pochopuroBaHHAM.
Heuukmniune ¢potocunrernune ¢hochopuiitoBaHHS HAOUIbII BaXIUBE AJI1 POCIIUH
3a OMTUMAaJLHUX YMOB BUPOCTAHHS.

2. YactuHa enekTpoHiB Bix (orocucTteMu | He BKIIOYAETHCS B 3arajibHHMA
MOTIK E€JIEKTPOHIB, a TOBEPTAEThCA Ha3aJ y PEaKIIiHUNA I[EeHTp JaHol
dorocucremu. dotocucrema | HeMOB «3akopodyeThcsi». Ha 3BOpOTHIN HinsHIN
CHepreTUYHUN pIBEHb 3HUXKYETHCS, 1 HAAJIHUIIOK €HEprii CIPSIMOBYEThCS Ha
3apsaky ATO.
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Lle#i  BapianT  ¢oTtocuHTETHYHOTO  (HOCHOPUITIOBAHHS  HA3UBAETHCS
nukmiyauM. [Hukaigae dortocuaTteTnune GochopuIrOBaHHS CIIOCTEPIraeThCsl B TUX
BHIIAJKaX, KOJH B KIiTHHI € Haamumok HAJI®-H, 1 ognouyacHo He Buctayae ATD
JUIL  METaOOJIIYHUX Ppeakilii, 1o NoTpeOyroTh BHUTpaT eHeprii. I[lukiiune
dbochopuaoBaHHg JyKe CTaOUIbHE 1 TMOPIBHAHO Majo B3aJICKHUTh BIJ 3MiH
€KOJIOTTYHHX (DAKTOPIB.

YT1Bopena npu dorocurternuHomy ¢dochopunoBanHi ATD Haaxoauts y
ctpoMy. Maxkpoepriuti 3B’s13ku AT® sBs110TH CO0010 3pyUHy (POpMYy yIaKyBaHHS
COHAYHOI eHeprii, sxa npu HagxomkeHHi AT® y ctpomy Hajami BUTpadaeTbes Ha
NOTpeOM TEMHOBUX PEAKIIIH.

[lizpaxoBaHo, O MPU LUKIIYHOMY (POTOCUHTETUUHOMY (POcOpHItOBaHHI
yrBOproeThesi 70-80%, a mpu HeuukmuHoMy — 20% yci€i KIIBKOCTI YTBOPEHOI
ATO®. Ate 11e cniBBIIHOIIECHHS HE HOCTINHE.

[Ipouecu porocuHTeTHYHOrO (HOCHOPUITIOBAHHS MAIOTh BEJIUKE O10JIOTTYHE
3HAUEHHA, OCOOJIMBO B THX BHUIIJIKaX, KOJU (POTOCHHTE3 Y IJIOMY THMYaCOBO
npunuHseThes yepe3 Hecrauy CO, (MpU 3aKpUTHX TPOJUXaX, Y MOJYyACHHUN 4ac,
y nmocyxy 1 T.1.). @orocunreTnyHe GHochHOpUItoBaHHS B TAKUX CUTYAIlISIX JT03BOJISE
MPOJIOBKYBATH HAKOMUYECHHS COHAYHOT eHeprii y Burisiar ATO.

Takum yuHOM, CBITJIOBI peakiiii B CyKYITHOCTI IPUBOJATH IO HAIXOKEHHS
B CTPOMY 3 TpaHyJI:

a) bazamux Ha eHepeilo eleKmpOoHIs;

6) npomonis (4H");

8) ATD.

Tonosnuti cenc ceimnosoi azu pomocunmesy — ye nepemeopeHHs enepeii
ceimaa 6 enepzito nomoxy enexkmponie i ATD.

KinpkicHO OCHOBHA YacTHHA MOTJMHEHOI COHSIYHOI €HEPTii NEPETBOPUTHCS B
eneprito HAJI®-H,, menmia yactuna — B ATO.

Jiist mepeHocy qBOX eNeKTpoHiB Bix Boau 1o piBHa HAJl-H, neoOxigHo 160
KKaJ eHeprii. 3aramom nepenecenHs 12 map enextponiB Big Boau 10 HAJID Bene
1o yrBopeHHs 12 monexyn AT® 1 12 HAA®D H,.

Komruiekc TEeMHOBHX peakiiiii 30Cepe/HKeHH Yy CTPOMI XJIOPOTUIACTIB.

i peakii, 110 MarOTh MUKIIYHUA XapakTep, yrnepiie Oyiau BuB4YeHl B 1961
poiri M.KanbsBiHOM, SIKU# oiepxaB 3a 1iei ki1 podit HoGemiBCcbKy nmpemMiro, ToMy
iX 4acTo Ha3UBAIOTh UuKI0om Kanveina.

OcHoBHuM 3micToM 1ukidy KanbBiHa € BigHOBIEeHHS Byriemwo C, 10
BYIJICLIO OPraHiYHUX PEYOBMH, Y XIMIYHUX 3B’SI3KaX SKUX OCTAaTOYHO
aKyMYJIIOETHCSI €HEprisi COHSYHUX TPOMEHIB, TIOMEPEeIHbO TIePEeTBOpEHA Yy
CBITJIOBIH (a3l (OTOCMHTE3Y B MOTIK BOJHIO—BITHOBHUKA i AT®.

VY3aranbHEHO TEMHOBI peakili MOXyThb OyTH 3amucaHi y BUIJISIAI TaKoi
CXEMH:

6C02 + 12[H] +12¢ — 2C3H603 + 6H20,
sKa BiJOMBA€ TTOYATKOBI i KiHIIEB1 MPOAYKTH TEMHOBOI (pa3u (hOTOCHHTE3Y.
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VY nuki KanbBina MoxxyTh OyTH BUJILIEHT TPH MOCTIAOBHI (ha3u:

1. ®daza xapOOKCHIIyBaHHS, y XOA1 SKOi BIJOYBA€ThCA 3B SA3yBaHHS
BYTJIEKHCIIOTO Ta3y 3a paxyHOK BHKOPHUCTAHHS CIELIAJIbHOTO akIenTopa —
pubynozoaudocdary (PAD):

6C5H1005+ 6C02 + 6H20 — 12C3H604.

2. ®a3za BiIHOBJEHHS, Y K1l Byraens CO, BITHOBIIOETHCS 1 BUHUKA€E Oarara
Ha HEprilo OpraHiyHa peyOBHHA:

12 C3H604 + 12H2 — 12 C3H603 + 12H20

Hociem Bomnro mms 1iei peakmii € HAJI®-H,. Pesympratom 11i€i dasu
BUSIBJISIETHCSI TIEPBUHHUN TPOAYKT (HOTOCHHTE3Y — (HOCHOTIILEPUHOBUIN aTbIET1]]
(®T'A). DocdorninepuHOBOrO ANBJETINY YTBOPIOETHCS ABI MOEeKyId. OJIHA 3 HUX
iae Ha cuHTe3 (PYKTO3U — MEPBUHHOIO MOHOCAXapuay, 10 YTBOPIOETHCS MpHU
dboTocuHTE3l, 1HIIIA — Ha TONOBHEHHS 3anacy P/I®, HeoOXiiHOTO aJis 3B’ A3yBaHHs
BYTJIEKUCIIOTO Tasy.

3. ®aza pereHepanii, y xoai fkoi Ha 0a31 uyactuHH MoJekyn OI'A
CHUHTE3Y€ThCSI HEOOXIAHA KIIBKICTh AaKLENTOpa JUIsl MOTJIMHAHHSA BYIJIEKHCIIOTO
razy — PJI®. 3 koxuux mectu Moiekysn OI'A m’sTh BUTpAYaEThCs HA LIO METY, 1
TUIBKH | MOJIEKyJa 3JIMIIAETHCA SIK NPOAYKT (POTOCUHTESY, 1110 HJIe HAa TOIaJIbITY
ACUMUISLIIO.

Bech BuXigHUN, MNpOMIXHI 1 KIHIEBI NOpoAyKTH uukiny KanbBiHa
dochopunboBaHi, 0O MIABUILYE IXHIO peakuiiHy 31atHicTb. Ha  da3zax
BIJIHOBJIEHHSI 1 pereHepaunii BuTpadaeTbcsi AT®, cuUHTE30BaHa y CBITJIOBHX
peakiisix (OTOCUHTE3Y.

VY XiIMiYHOMY TJIaHl TEMHOBI peakuii MOoJsArarTh y nepeOyAoBl XIMIYHUX
3B’SI3KIB, TOOTO B TIOSIBI TaKWX CIOJYK BYIJICHIO, Y XIMIYHHMX 3B’SI3KaX SIKUX
aKyMYJTIOETBCSI €HEPTis TIOTOKY eNIEKTPOHIB (1110 HaaxoaaTh y popmi HAID-H,).

Y  mpoueci  (QOTOCMHTE3y  €Hepris KBaHTIB  COHSYHOTO  CBITJIA
TpaHC(HOPMYETHCS B €HEPT1I0 MMOTOKY €IEKTPOHIB, @ OCTAHHS — B €HEPTit0 XIMIYHUX
3B’SI3KIB OpraHiuHux cnoiyk. Ha cunaTe3 omuiei monekynun DPI'A HeobOximHa
eHeprisi 3 KBaHTIB, a JUId YTBOPEHHS MOJIEKYJIM TEKCO3W — 7 KBaHTIB, Ha
3BIJILHEHHS OJIHIET MOJIEKYJIM KHCHIO — 8 KBaHTIB. Ha cuHTe3 ojHi€l MoJIeKyIu
TJIIOKO3U B MIJICYMKY NOTpiOHO 48 kBaHTiB. KBaHTOBI BUTpaTH J03BOJIAIOTH
po3paxyBaTu KoedilieHT KOpucHOI Aii hoTocunTedy. Bin nopisHtoe 33—-34%.

3a moBHUN 000POT (POTOCHUHTETUYHOTO ITUKIY YTBOPIOEThCA 18 Mojekys
AT® 1 12 monekyn HAID -H,. [Ipu acumunsuii 6 monexkyn CO, BuTpavaerbes 3
mosiekyin AT® 12 monexynu HAJI®-H,.

Y npuponHMX yYMOBax MOCIBIB KOE(IIEHT KOPUCHOI Jii (POTOCHUHTE3Y
Habararo HWKYHUH 1€l TeopeTnuHoi BenuuuHu 1 He mepesuinye 10%. Cepemus
piuyHa €(EeKTUBHICTh POCIMHHOTO TOKpuUBY 3emii ckiagae Tutbku 0,036%.
JlimiTyeThcst mporec (OTOCHHTE3y TOJOBHHUM YHHOM BIJTOKOM TOTOBHX MOTO
npoayktiB. LIIBuakicTs nboro BiaToky — Bchoro 50—100 cm/ro.
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€auHe eHepreTyHe JDKepeno (GOTOCHHTE3Y — COHSYHA CHEprid,
NEepPEeTBOPIOBAaHA B TMOTIK 30y/PKEHMX 1 OaraTMx Ha EHEPrilo eJIeKTPOHIB. 3a
CIIpaBEIJIMBUM BHCIIOBOM BIJIOMOTO aMEPHKAHCBKOro OioXiMmika, Jaypeara
HooGeniBcbkoi mpemii A. Cent-/epani, 'KUTTS 3HaAXOAUTHCS MK JBOMA ITUMHU
IpoIecaMu: MICKIK 1 TaJIHHS €JIEKTPOHA'.

TEMA 24. ObMIH PEYOBHH AK €AUHE LI1JIE

Oxkpemi mporiecu OOMiHY peLIOBI/IH — 0o0MiH OLIKIB, BYIJIEBOJIB, HUDIB,
BITaMIHIB 1 T.I. — HEPO3PUBHO TOB’sI3aHI OJUH 3 OJIHUM. ICHyBaHHS OpraHizmy
HEMOXXJIUBe Oe3 I1i€l B3aeMo/li, 0e3 TICHOTO B3a€MO3B’A3KY OKPEMHUX CTOPIH
oOMiHY pe4oBHH. BenmdesHa KiIbKICTh 010XIMIYHUX pEaKIlii, sSiki BIIOYBatOTHCA B
OpraHi3aMi piJi 4ac acHUMUIALII 1 JUCUMUIIT, TICHO 3B’S3aHl OJMH 3 OJHUM 1
HaIpaBJIeH1 HA CAMOOHOBJICHHS 1 CaM030€peKEHHS OPraHi3My B IIIIIOMY.

3ajie’)kHO BiA NOTped OpraHi3My B TKaHHWHAX 1 KIITUHAX YTBOPIOIOTHCS
HEOOX1H1 JJISl KUTTENISUIBHOCTI peuoBUHM. [IpoBigHa ponp y HUX Mpolecax
Hanexutb pepmentam. JJHK 3a0e3neuye nepenauy reHeTuuHO1 iH(OpMAIi 1 YITKY
crenudiuHICTh Y CTPYKTYpl OionosimepiB. [Ipu posiiernieHHi mimiiiB, BYTJIEBOAIB,
O1JIK1B MOHOBJIOIOTHCS 3anack AT® Ta IHIIMX MaKpOEpPriYHUX CIOJIYK.

Kusuii opeanizm — camope2ynvosana cucmema, NOPYWIEHHs 8 Hilli OOMIHY
Peyosun i OisIbHOCMI YI€i cucmemu npuzeooums 00 namoozii.

bioxiMiuH1 TIepeTBOpPEHHSI PI3HUX PEYOBHH B OPraHi3Mi B3a€MOIIOB’S3aHi.
Hopywenns obMminy 0OHIEL epynu peyosuH, sIK NPAUIo, 8ede 3d COO0H 3MIHY
0OMIHY PeYOBUH OP2AHIZMY 8 YLTOMY.

ObMiH peuosun 8KIIOUAE 08a NPOYECU. ACUMLIAYIIO | OUCUMLTIAYIIO.

Peaxyii  obminy peuosun xapaxmepuszylomoecsi  BUCOKUM — CMYNeHeM
y3e00xcenocmi. Bci O010xiMiuHI peakiii B3aeMONOB’si3aHl 1 BiAOYBalOThCS B
NEBHOMY MOPSJKY 1 IOCIIIIOBHOCTI.

O6min HK, 6inkiB, mimiaiB, BYTJIeBOJIB HA MEPIIMX eTamax BifOyBaeThCs
PI3HUMH LIISXaMH, NMPOTE B pe3ybTaTl YTBOPIOIOTHCS OJIHI 1 T1 K caMi KIHIIEBI
npoayktu — CO,, H,0O, enepris; npu okuciensi 0ukiB 1 HK — cewoBuna, cedyoBa
KHCJIOTA.

B 06mini peuosun npogiona ponv Hanedcumv OLIKOBUM CHOAYKAM 1§
HYKeiHosumM Kuciomam. BITKOBI pedyoBMHU HE TUIBKH CKJIAJIal0Th OCHOBY BCIX
IPOTOIJIA3MEHHUX CTPYKTYp B Oprasi3mi, ajie, OyJyyd HaJUICH] KaTaJllTHYHUMU
GYHKIISIMU 1 SIBJSIOYUCH CKIIAJIOBOIO YaCTUHOIO (PEPMEHTIB, BU3ZHAYAIOTh
MIBUJKICTh, TOPSAOK 1 HAWTICHINIY CHPSOKEHICTh OKPEMHUX peakiiii oOMiHy
PEYOBHH.

164



KOBAJIb T.B., OBYAPYK O.B. 3ATAJIbHA BIOJIOTIA

HyxkiieTHOB1 KUCIIOTH BiJIIrparoTh MPOBIIHY POJIb B CIAIKOBOCTI OPTaHI3MiB,
B CHHTE31 OUIKIB; BOHHM CIIyXaTh Pa3oM 3 TUM JKEPEJIOM PI3HUX KO(DEpMEHTIB—
HYKJICOTH/IIB.

B3aeM03B’430K MpoIIeCciB CUHTE3Y 1 PO3May JOCATAETHCS TUM, 110 OOHIBa
MPOIECH 3IACHIOIOTHCS Yepe3 CIIIbHI MPOMDKHI crioiyku. Hampukian, akTuBHa
OITOBAa KHCJIOTa € HE TUIBKU MPOAYKTOM OKHCJICHHSI XUPHHX KHCJIOT, alleé |
BHUCTYIIA€ BUXITHOK PEUOBHHOIO JUISI CHHTE3y OPTaHIYHMX KHCIOT Ta 1HIIHX
crosiyK. Aub(da-KeTorayTapoBa KHUCIOTa JIETKO MEPEXOAUTh B TIIIOTaMIHOBY
KHUCTIOTY, CTalO4d, TaKUM YUHOM, IMOCEPEAHHMKOM MIX pO3MaJOM BYIJIEBOMIB 1
CUHTE30M O1JIKIB.

B3aemo03B’ 5130k 00OMiHY BYIJIEBO/IB, )KHUPIB 1 O1JIKIB Ma€ Ba)KJIMBE 3HAYCHHSI B
KUTTI pociuH. [lepeTBOpeHHS KpOXMaiio B I[yKpPH 1 KUPHU B 3UMOBI MICSIll Y
HaIIUX JIEPeB MIABHUIIYE iX CTIMKICTH 70 MOpO3iB. Ilepexin >kupiB B IyKpHU MPHU
IPOPOCTAHHI HACIHHS 3a0e3Meuye MOKMBHUMH PEYOBUHAMU POCTYUUN 3apOJOK.

[ukn Kpebca — sckpaBuii TpUKIA] B3a€EMO3B’SI3KY peakilii 0OMIHY
pedoBuH. Yepe3 1k Kpebca 3Hi1CHIOETBCS OKHCICHHS MIPOBUHOTPAJIHOI
KHUCIIOTH JI0 BYTJIEKMCIIOTO Ta3y 1 Bojau. B Toli ke yac mpoMikHI CIOJYKH I[HOTO
UKy BUBOJSATHCS 3 HBOTO 1 BUKOPUCTOBYIOTBCS [JISI CHHTE3Y aMiHOKHCIIOT
(asibha-KeTOrayTapOBa KMUCIOTA, IIABJIEBO—OITOBA KUCJIOTa, (DyMapoBa KUCIOTA).

Yepes anetnii-KoA nukn Kpebca 3B’ s13yeThesi 3 00MIHOM KUPIB.

@DOTOCMHTETUYHUN LUK — SCKPaBUMl TMpPUKIa[ aHa0oJI3My — TICHO
MOB'A3aHUI 3 CUHTE30M PI3HOMAHITHUX MOXIJHUX BYTJEBOAIB: YEPE3 MEHTO3U — 3
CUHTE30M HYKJIETHOBMX KHCJOT, a 4Yepe3 TenTo3y — 3 CHHTE30M pI3HHUX

apOMaTUYHUX CIOJYK, B TOMY YHCIIi apDOMAaTHYHUX aMiHOKHUCIIOT.

[Tento3odochaTHuii MUK OKUCIEHHS TITIOKO3H uepe3 (pocdormnepunoBuii
aNbJACT1, TICHTO3W 1 TENTO3M 3B’S3YETHCS 3 APYTMMH ITUKJIAMHU TIEPETBOPCHHS
PEYOBHH B POCIIHHI.

Jlesiki cnonyku, 36°a3yr0uu Midc co00l0 YUKIU PIZHOMAHIMHUX Dpeakyill,
nepebysaioms 6 YeHmpi NnepemeopeHv 2pynu peuyosuH. JlOo TaKuX pPEUuOBUH
BIJIHOCUTKCS MPOBUHOTPAIHA KUCIIOTA, KA 3B’ SI3y€ TIIKOJII3 Ta aepoOHe TUXaHHS,
YTBOPEHHSI AMIHOKHUCIIOT 1 KHUPIB.

docdonipoBUHOTpaIHA KACTOTA

Tl
Mosnouna kucnota «— IlipoBuHOrpaaHa Kucjaora — S0aydHa KuciaoTa
/ - CO; «— | \\
Aneranpaeria AneTuikoeH3sum A AmnaHig

['myTraMiHOBa 1 acrapariHoBa KMCIOTH 3HaXOASThCS B IIEHTPI_MEPETBOPEHHS
TpyH CIOPIAHEHUX aMIHOKHUCIIOT 1 Yepe3 HUX 3B S3YIOTHCS 3 YTBOPEHHSIM IMypPHUHIB 1
MPUMITUHIB.
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AneTHIKoeH3UM A 3B’s3y€ MK cO00I0 0OMIH BYTJIEBO/IB, KUPIB 1 OLIKIB.

VY3romkeHe rapMoHiIUHE MPOTIKAHHS Peakiliii 0OMIHY PEUYOBUH JOCSTAETHCS
peryJIIOBaHHAM JISJIBHOCTI PEPMEHTHUX CUCTEM Ta OKpeMUX (PepMEHTIB.

B Mexax KIIITHHU MOKHA 3HAUTH:

— CMpYKmypHuil (hakmop — peryodnil BIUTUB CTPYKTYP KIITUHU ;

— Mmemabdoniunuil pakmop — PETYIIOBAHHS aKTUBHOCTI (PEepMEHTIB 3a
INPUHIUIIOM 3BOPOTHOTO  3B’SI3Ky, sSKe 0Oa3zyeTbcsi Ha  (I3UKO—XIMIYHHX
3aKOHOMIPHOCTSIX.

B mimif pocnuHi I perynsTopyd AOMOBHIOIOTHCS BIUIMBAMH 31 CTOPOHU
OKpPEMHUX OpraHiB POCIVWHU HA 1HIII.

CuwiibHUY BIUIUB HA OOMIH PEYOBUH Ma€ 30BHIIITHE CEPEIOBUIIIE. Woro Bruus
MO—PI3HOMY TIPOSIBIIETBCSI Y POCIHH, KATTEBUWA IHKJ SKUX MPUCTOCOBAHUN [0
CE30HHHMX PUTMIB (PaKTOPIB CEpe/lOBUINA, 1 Y HEMPUCTOCOBAHUX OPraHi3MIB, SKi
3yCTPI4arOThCA 3 HEOIAronpueEMHUMHU YMOBAMHU MPU aKJIIMAaTH3ALlli.

Pezynorouuii eniue cmpykmyprnozo gpaxmopy 3HaXOJUTh BUPAKEHHS MEPIIT
3a BCe B JoKamizalii 010XIMIYHUX MPOIECIB 1 (PEPMEHTIB B MEBHUX CTPYKTypax
KJIITHHHU.

Anpo xmtuau — micue cunte3y JHK, PHK, 6inky 1 pubocom.

B xmopomnacTax 3aiiicHIOeThCA akT poTocuHTE3y 1 npoxoauTsh cuute3 PHK,
OUIKy, JTMiAIB, XJIOpOo(dUTY 1 KAPOTHUHIB, SIKI TPUHMAIOTh Y4acTh B IIbOMY IMTPOIIECI.

MitoxoHapii Ha3UBaIOTh €HEPreTHUYHUMU IEHTPAMH KJIITHHH, OCKITBKA B
HUX 3IIMCHIOIOThCA peakuii nukiay KpeOca, 3akioyHi eTanu JAMXaHHSA 1
dbochopuroBaHHs, a TaKOXX 0€Ta—OKUCJICHHS BUIINX )KUPHUX KHUCIIOT.

Pubocomu — Micue cunTe3y OUIKy. TyT IpOXOIUTh TAKOXK alnb(pa—OKUCICHHS
XKUPHUX KUCJIOT 1 OKUCIICHHS SIHTAPHOI KUCIOTH 3 YYaCTIO IUTOXPOMIB C 1 bs.

B mwuromnasmi 3A1HCHIOIOTHCA peakilii riikojizy 1 mneHTo3odocdaTHOTO
nukiny. OCKUIBKY Il peakilii CTpOro KOOPJAMHOBAHI, BBAXKAETHCS, 10 BIAMOBIIHI
(hepMEeHTH YTBOPIOIOTH BIIOPSIIKOBAHI arperaTv 01 IKOBHX MOJIEKYI.

Himu#t psig O10XIMIYHUX TPOIIECiB, Hampukiana, GochopuiitoBaHHS IIyKpiB,
3MIIUCHIOIOTHCS HA TMOBEPXHI MeMOpaH, K1 MOKPUBAIOTh SK YBECh MPOTOILIACT, TaK
1 I7pO, TUTACTHU]INA, MITOXOH/IPIi 1 YTBOPIOIOTh CHIOTUIA3MATUYHY CITKY.

Baxyonst poCTMHHOT KIITHHU PO3TIIAIAETHCS SIK MICIIE CTOKY 1 HAKOTIMUYCHHS
PI3HOMaHITHUX BIJXOJiB OOMiHY pE€YOBUH. TyT MICTSThCS TyOWJIbHI PEUYOBHUHH,
QJIKAJIOiIA, HAKOMUYYEThCA HAIJIMIIOK IYKpPIB, OPTaHIYHUX KHUCIOT Ta IHIIUX
METa0O0IITIB, @ TAKOXK 30JILHUX €JIEMEHTIB.

@i3UMYHUNA CTaH KIITUHHUX CTPYKTYp JIaOUTbHUN. BiH 3MIHIOETBHCS TMijT
BIJIMBOM MPOJAYKTIB 0OMiHY pedoBuH, pH cepenoBuiia, HaIXOMKEHHS B KIITUHY
Ta BUAAQJICHHS 3 HEl PI3HUX CIHOJYK, OOBOJAHEHHs, aepallli 1 TemrnepaTypu. 3MiHU
(GI13MYHOTO CTaHy OPraHoiJiB KJIITUHU BUKJIMKAIOTh PI3HOMAHITHI 3CyBU B OOMIiHI
pedyoBuH. Hampukian, 3acyxa npuBOIUTH A0 npurHideHHs cuHTesy ATD B
MITOXOHIPISX.
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Jpyeuri wnsax  pecynayii  0bminy pewosun — memaboniunuu. Bin
3MIMCHIOETBCS  IUIIXOM TpUTHIYEHHs (OJIOKYBaHHS) JISJIBHOCTI  OKPEMHX
dbepMeHTIB Ta IIMX (QEepMEHTHUX CHUCTeM MeTabojiTaMHM B  TMEBHUX
KOHIICHTpaIlisAx. Perymsiis misiabHOCTI (PepMEHTIB 3I1MCHIOETHCS 32 MPUHITUTIOM
3BOPOTHOTO 3B SI3KY.

Po3pi3HAIOTh MO3WTUBHUN Ta HEraTUBHMI 3BOPOTHI 3B’s3KW. [Ipukiagom
MO3UTHUBHOTO 3BOPOTHOTO 3B’SI3KY € 3aJeKHICTh IIBUIKOCTI TJIKOMI3Y BiJ
HasBHOCTI B cepenoBuinl AT®D, ska cama yTBOPIOETbCS B XOJi TUiKOMdi3y. Takum
YUHOM, MIPHU MO3UTUBHOMY 3BOPOTHOMY 3B’S3KY SIKUIi—HEOY/b 3 MPOIYKTIB peaKiii
MPUCKOPIOE PEAKIIIIO.

HeraTtuBHuii 3BOpPOTHINM 3B'SI30K CIOCTEPITAETHCS Y THUX BHUMAAKAX, KOJIH
MPOJYKT peakilli rajibmye peakiito. Hampukinan, npu yTBOpeHHI 130JEHIIUHY 3
TPEOHIHY 130JICHIIMH TallbMy€ pEaKIilo, TaK SK HEBEJIUKE 30UIbIIECHHS
KOHIIEHTpAIlii 130JICHIIMHY NPUTHIYYE JI€3aMiHyBaHHS TPEOHIHY.

PO3/I1J1 IV. HA/IOPTAHI3MOBI PIBHI OPTAHI3AILII X)KKBOI IPUPOIU

TEMA 25. EKOJIOTTYHI ®AKTOPHU

Exonocia — 1ue Hayka, sika BHBYA€ 3aKOHOMIPHOCTI B3a€MOBIIHOUIEHB
OpraHi3MiB 3 OTOYYIOUHMM CEPENOBUILEM, CHOCIO >KUTTS TBAPUH 1 POCIHH, iX
IPOJIYKTUBHICTh, 3MIHY YHCEIBbHOCTI, BUOBHI CKIIA/I.

YactruHa npupoau, B [KiM JKUBYTh OpPTaHI3MH, HAa3UBAETHCS CEPEIOBHILEM
scummsa. ICHYIOTb TpU CEpelOBMILNA XUTTS — BOAA, TPYHT, MNOBITps. Jleski
OpraHi3My TEPIOAUYHO TMEPEXOasITh 3 OJHOTO CEPE/IOBHINA B 1HIINE (36MHOBOIHI,
KOMaxH 3 BOJHUMU JIMUNHKAMHU ).

OxpeMi eJeMEHTH CEpeloBHINA, SKI B3aEMOMIIOTH 3 OpraHi3MaMu,
Ha3WBaIOTh €KON02IMHUMU (PaKmopamu.

3a CBO€IO NPUPOJIOI0 PO3PI3HAIOTH Bl IPynH (PaKTOPiB:

1) Heopraniuni, abo abiomuuni paxkmopu: TemiepaTypa, CBITIO, BOJA,
HOBITPSI, BITEP, TYCTUHA CEPEAOBUINA, 10HI3YIOUE BUIPOMIHIOBAHHS;

2) Oiomuuni paxmopu, TOBsS3aHI 3 CYMICHHM ICHYBaHHSM, B3a€EMHHM
BILJIMBOM TBapHUH 1 pOCIUH OJUH Ha OJTHOTO.

Buninaiotre TakoxX 1 ammponozennuii ¢pakmop — BIUIUB IIOAUHU Ha
pPHUPO.Y.

Koxnwuii 3 exonoriyHux (HakTopiB HE3aMIHHHIA.

[uTeHcuBHICTh  ¢akTOopa,  HaWOLIbI  OjarompueMHy — Aasi 7S

KUTTEMISUTBHOCTI, HA3UBAIOTh ONMUMATIbHOI) A00 ONMUMYMOM.
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TEMA 25. EKOJIOT'TYHI ®AKTOPU

Mexi, 3a SIKUMH ICHYBaHHs OpraHi3My HEMOKJIMBE, HA3UBAIOTb HUMNCHBOIO |
6EPXHBOIO MedHcel0 BUMPUBAIOCH.

AOliotnuHi ¢Qaxkropu. Consaune GuUNPOMIHIOBAHHA CIIYUTb OCHOBHUM
JOKEpEJIOM €Heprii NI BCiX MPOIECIB, sIKI MPOXoaaTh Ha 3emuti. biomoriuna mis
CBITJIa pi3HOMaHITHA 1 3yMOBJICHA MOT0 CHEKTPAJIbHUM CKJIaJ0M, IHTEHCHUBHICTIO,
MEePIOANYHICTIO OCBITJICHHS.

VYabTpadionieToBi MpoMeHi 3 AOBXKHUHOI XBUIl 0,29 MKM 3ryOHI Jj1s1 BCHOTO
’KUBOTO, BOHM 3aTPUMYIOTHCS O30HOBUM IIapoM arMmocdepu. binmbmn moBri
ynbTpadionerori npomeni (0,3—0,4 MKM) MalOTh BHCOKY XIMIYHY aKTHBHICTh. B
HEBEJIMKHX J103aX YIbTPa(ioeTOBl XBUI1 KOPHUCHI.

Buaumi npomeni (nosxkuna xBuii 0,4-0,75 MKM) MaloTh OCOOJMBO BEJIHMKE
3HAQYEHHS JIJIs1 OpTraHi3MiB. 3eJI€H1 POCIMHU CUHTE3YIOTh OpraHiuyHy peduoBuHY. (s
OUIBIIOCT] TBApUH BHJIMME CBITJIO € OJHHM 3 BaXJIMBUX (DAKTOPIB 30BHILIIHBOTO
CepelIoBUIIA.

[ndpavepBoni npomeHi (1oBxkuHA XBuiIl Outbiie 0,75 MKM) — BaKIIUMBE
JIKEPENo TEIIOBOI eHeprii.

Peakiiis Ha TpuUBANICTh CBITJIOBOTO TMEpiOAy J00M ojiepkKajia Ha3By
¢omonepioouszm. dotoriepiogusM — Iie 3arajbHe, BaXJIUBE MPUCTOCYBAHHS, SKE
pEryJioe CE30HHI fABHINA Y PI3HUX OpraHi3MiB. 3MiHAa TPUBAIOCTI JHS 3aBXKIU
TICHO TOB'S3aHa 3 PIYHUM XOJIOM TeMIepaTrypu 1 mepeaye ii 3MiHi, BCIA 3a
CKOPOYEHHSIM JIHS TOHMKYETHCS 1 TEMITepaTypa.

Temnepamypa — BaxiauBU (AKTOp, SKUN BIJIMBAE HA KUTTEBO BaXKIIUBI
MPOIIECH OPTAHI3MIB: PICT, PO3BUTOK, PO3MHOXKEHHS, TMXAHHSI, CHHTE3 OpTraHIuHUX
pedoBHH TOmO. ONTHMalbHA TEMIEpaTypa 3aJICKUATh BiJl YMOB iCHYBaHHS BHIY;
JUIsl OUTBIIOCTI HA3€MHUX TBApUH 1 POCIMH BOHA KOJMBAETHCS B JIOCUTHh BY3bKHUX
meskax (15-30°C).

Oprani3Mu 3  HENOCTIHHOI  TEMIEpAaTypor  TUla  HA3UBAIOTh
X0100HOKpOGHUMU. B HUX TIABUIICHHS TEMIIEpATypy BHUKJIMKAE MPUCKOPEHHS
(b1310JI0T1YHUX TPOIIECIB.

HaiiGinp1m qocKoHATy TEPMOPETYJISIIII0 B MPOIIECT €BOIONIT 3100yIH ITaxu
Ta CCaBIli 32 PaXyHOK YTBOPEHHS YOTHpPbOXKaMepHOTro cepiis. Lle 3abe3neunsio im
ICHYBaHHsSI HE3aJEeXHO BIJ TEMIEPaTypHUX YMOB CepeloBUIIa 1 JO3BOJIUIO
po3cenuTucs mo BCiil 3eMHIN Kyil. KoxkHMI opraHi3M mae meBHI IPUCTOCYBAaHHS
JI0 TICPEHECEHHsI TIOHIKEHUX TemriiepaTyp. [IpuaoMy MOpO30CTIHKICTh POCTUH Ta
KOMax TOCWIIOETbCS Ha  TpoTsa3l  3umu. Lle  Ha3uBawTh  X07100HUM
3a2apmosy8aHHsIM.

I'mrnboke OXOJIOHKCHHS BUKIMKAE THUMYACOBY OOOPOTHY 3YIMUHKY >KHTTS.
Takuii craH Ha3WBaIOTh aHadio3om. Y NTaxiB Ta CCABIIB CTaH MOBHOTO aHA0103y
HE HACTylHa€e, TaKk SK BOHM HE TPUCTOCOBAHI 1O TEPEOXOJODKEHHS. B HuX
BUPOOMJIUCH 1HII MPUCTOCYBAHHS JI0 MEPEHECEHHS 3MMOBOI MOPH POKY (CE30HHI
Mirpatii Touo).
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Booa — BaxnuBuMil KiIIMaTHYHUN (HAKTOpP, OCKUIBKH CIIYKHUTh OCHOBHUM
3acOBOOM perymsuii TeMmrepaTypu Ha mnoBepxHi 3emii. IlpucrocyBaHHS 110
MPOKMBAHHS MPU HEJOCTAU1 BOJIOTH SICKPABO BUPAXKEHA Y MEIIKAHIIIB

MOCYIIJIMBUX CTEMiB Ta IyCTedb (BUIO3MIHEHI JIMCTKU-KOJIIOUKH, A00pe
pPO3BHHEHA KOPEHEBAa CHUCTEMa, BUCOKWU OCMOTHYHHM THUCK). Jleski pocnuHH
(araBa, OYMTOK) MalOTh M'SACHCTI JUCTKMA 1 cTebia 1 3MaTHI JOBTO YTpUMYBATH
BoAy. IHmmi pocnawHM (TIOJBIAHW, MaKW) BCTHTAIOTh BHUPOCTH 1 BIAIBICTH 3a
KOPOTKHUI BECHSHUM TEPMiH, KOJH B TPYHTI 1€ JOCTaTHHO BOJIOTH.

TEMA 26. EKOJIOTTYHI ®AKTOPU I CHHTE3 BITAMIHIB
POC/IMHAMH

Exosoriyni yMOBHM BIUIMBAaIOTh Ha BECh OOMIH PEUYOBHMH Yy pPOCIMHAX 1,
MPUPOIHO, HA CUHTE3 1 HAKOIMYEHHS BiTaMiHIB y pociinHax. OCHOBHI €KOJIOT14HI
YMOBH, SIKi BIUIUBAIOTh HA CHHTE3 BITAMiHIB:

— memnepamypa. [1o—pi3HOMY BIUIMBa€E Ha CHUHTE3 pi3HUX BiTamiHiB. Tak,
aCKOpOIHOBa KHCJI0Ta HAKOIMMYYETHCS B POCIMHAX SK PEUYOBHHA, IO 3aXMIIAE BIJT
3HIDKEHHSI TeMIiepaTypu. ToMy y BIYHO3EIEHUX POCTUH (XBOIHI1) i1 BMICT 3aBXIH
BUIIMK B OCIHHI 1 3UMOBI Micsii. HaBmaku, BiTaminu rpynu A GopMyroThCs Ha
0a31 KapOTUHY, CUHTE3 SIKOTO HU3bKI TEMIEPATypH NPUTHIYYIOTh. TOMY KapOTHHIB
HaNOUIbIIIE B POCIIMHAX B YMOBAX IMIJIBUILIEHUX TEMIEPATYP JIITHIX MICAIIIB.

— _oceimaenicms. CuHTE3 0aratbOx BITaMIHIB y POCIMHAX BIJOYBAETHCS
TUJIBKH Ha CBITJII @00 CTUMYIIIOETHCS CBITIOM. ISl CMHTE3y BiTaMiHIB POCIMHAMU
BAXJIMBA BIAMOBIAHA 1O iX TE€HETUYHOI MPUPOAM JOBXHHA IHSA 1 HOYi, TOOTO
¢dotonepiogusM. Ilpu HeBaacTuBOMY (hOTOMEPIOAl BMICT BITaMIHIB y POCIMHAX
3K HYDKYWH.

— go102icmb. HopmanbHu BOAHUN PEKUM POCIIHUH € CEPHO3HUM YNHHUKOM
YCIIIIHOTO CUHTE3Y 1 HAKOMMMYEHHS BiTaMiHIB. SIK MOCYXH, TaK 1 epe 3BOJIOKEHHS
pUOJIN3HO OJTHAKOBOIO MIPOIO 3HWKYIOTh BITAMIHOHOCHICTH POCITHH.

— MiHepaibHe JcugieHnsa. barato MiHepaIbHUX €JIEMEHTIB 0€3MmocepeTHbO
BXOJSTh JIO CKJIaTy MOJEKyn BitamiHiB (a30T, ¢ocdop, cipka Ta iH.). Psng
MIKpOEJIEMEHTIB BIUTMBAIOTh HA CHUHTE3 BITaMiHIB MOOIYHO, BXOJSYU JO CKJIAdy
(dbepMeHTIB, 110 3MIMCHIOITh Takuil cMHTE3 ( Ha CHHTE3 BiTamiHy B, HaliOinbie
BIJIMBA€E Aa30T; JJis HaKoNMWueHHsA BiTamiHy H HeoOXinHI BeNMKI 103U a30Ty 1
CIpKH).

— npupoonuil pezion. Exonoriuni GpakTopu Ait0Th Ha POCIUHU KOMILJIEKCHO,
TOMY BITaMIHOHOCHICTh POCJIMH HEOJIHAKOBA B PI3HMX MPUPOJIHUX perioHax. s
0araThbO0X pPOCIWH 1 BITaMiHIB Ba)KJIMBa BHCOTAa MICIIEBOCTI HaJ pIBHEM MOpPS —
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TEMA 26. EKOJIOT'TYHI ®AKTOPU 1 CHHTE3 BITAMIHIB POC/IMHAMUA

3BHYANHO 3 MIJBUIICHHSIM BUCOTU HaJ PIBHEM MOpsS BMICT 0araTbOX BITaMiHIB Y
pociauHax 301TIbITYEThCS.

— azpomexHika i_anmueimaminuy. 3 yCix arpoTeXHIYHUX 3aC00IB HA BMICT
BITaMiHIB HaMOUIBIIIO MIPOIO BIUIMBAE 3aCTOCYBaHHS nectunuaiB. Lli pedoBuHuU
JIIOTh K aHTUBITaMiHU (QHTAroHICTH BITaMIHIB, IO J€3aKTUBYIOTh BITaMIHH a00
pyiHytoTh iX). Tak, aHTHBITaMiHOM OlOTHHY € OIJOK aBiuH, IHO3UTYy —
reKcaxJiopaH; HaHTOTEHOBOI KUCIOTH — JJAJIAMoOH.

AHTHBITaMIHHY J1I0 CTOCOBHO OJIMH OJHOTO MAarOTh TAKOX JCSKI BITaAMiHHU.
Takumu B3a€MHUMH aHTUBITAMIHAMH € TiaMiH 1 HIKOTHHOBA KHCJIOTa, aCKOPOIHOBA
KHCJIOTa 1 BiTaMiH P.

TEMA 27. IIOHATTA ITPO IIPUPOAHY CUCTEMY. THUIIN
INPUPOJHUX CUCTEM

Ilpupooni cucmemu — 1ue OyIb-SKI CKJIAQJHI OO0'€KTH, y SIKUX MOXHa
BUJILJIUTH OKPEMI €JIEeMEHTH, 00'€THaH1 IEBHUMH 3B'SI3KaAMH Ta BITHOLIEHHSIMHU.

3B'I3KM B CUCTEM1 MOXKYTh OYTH MPOCTUMHU 1 CKJIATHUMHU, K 1 CaMi CUCTEMH.
[TpupoaHi cucTeMu BOJIOAIIOTH 31aTHICTIO 10 CAMOPETYJIALII].

XapakTepHi 0COOIMBOCTI BCIX CHCTEM:

— oprasizariisi, a0o CTpyKTypa CUCTEMHU — BKIIOYAE TOHSTTS MPO KUIBKICTh
KOMITOHEHTIB Ta iX B3a€MOBIJTHOIICHHS — iepapxito. KoxkHa cuctema Mae nexiiabka
piBHIB Oprasizaiiii; HalOUIbII CKJIAJIHOIO 1 BHUCOKOOPTaHI30BAHOIO CHUCTEMOIO €
Oiocdepa;

— (YHKUIOHYBaHHS CHUCTEMHM — CYKYNHICTh peaklii, skl BUHUKAIOTH B
CUCTEMI y BIJINOBI/Ib Ha 30BHIIIHI BIUIMBH, 1 K1 PU3BOJATH 10 3MIHU BHYTPILIHIX
BJIACTUBOCTEMN CUCTEMH, JI0 il CAMOPO3BUTKY;

— 1CTOpist PO3BUTKY (PO3BUTOK B Hacl) — PO3BUTOK MPUPOJHOI CUCTEMU
B110yBa€ThCS BiJl MPOCTOTO JI0 CKIIAHOTO.

3a GpopMoro pyxy Marepii CUCTEMHU JASATh HA YOTUPH TUIIH:

1) abiocenni — B HUX BifOyBa€ThCsS TIIBKM MEXaHIYHA 1 (PI3UKO—XiIMIiYHA
Mirpartis;

2) 6ioeenni — )KUBI OpPraHi3MHU Ta X yrpyINOBaHHS;

3) 6iobesoncusni — XapakTEepPHE B3a€EMOIPOHUKHEHHS >XHBOIPEYOBMHH Ta
MiHEpaJIbHOI, a BU3HAYAJILHE 3HAYCHHSI Ma€ 010T€HHA MIrpartis;

4) mexnocenHi — YTBOPCHI IISUTBHICTIO JIIOJMHU, & IEPEBaXKAIOUO €
TEXHOTE€HHA Mirparfis.
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TEMA 28. BIOC®EPA TA il MEXI

biocghepa — 3acanvnonnanemapna 00010HKA, 00 CKAAOY AKOI HANEHCAMb
HUMCHI wapu ammocghepu,eiopocghepa i eepxmi wiapu nimocgepu. biocgepa €
HACNIOKOM — 83AEMOOII  HCUBUX [ HEHCUBUX KOMNOHEHMI8, aKyMylnayii ma
nepepo3nooiny 8 Hili 6eUUe3HOI KiTbKOCMI eHepeii, mepmMoOUHAMIYHO GIOKPUMOIO,
CAMOOP2aHi308aHOI0, CMIUKOI, CAMOPE2YbO8AHOI0, OUHAMIYHO 3PIBHOBANCEHOIO,
enobanvuoro cucmemoro (M.A.T'onmy6ers).

Tepmin "Oiocepa" Beaenuit E.3toccom y 1875 pomi. Buenns mpo
Oiocdepy Oyno cTBopeHO akaaemikom Bosogumupom IBanoBuuem BepHaachbkum
(1863-1945).

Bracmueocmi 6iocghepu:

o COpoMOXHICT [0  CAMOPETYJISIII  TOSICHIOETHCS — HAsBHICTIO
O030HOBOTO €KpaHy, IO IMOIJIMHAE 3TryOHE MXKOPCTKE BUIpOMiHIOBaHHS (COHIIS;
ra3oBUM CKJIaJJoM aTMoc(depu, pPEeryabOBaHUM JKHUTTAM; MiATPUMKOOOKEaHOM
COJILOBOTO CKJIaJly, HE3BaXKAIOUM Ha IMIopiuHe BHEeCeHHs B OkeaH pikamu 1,5 MIH T
Kanpmiit kapOonaty. OpranizaMu, BUKOPUCTOBYIOUU HOTO JJisi TOOYZIOBH CKEJETIB,
BIJIMUPAIOTh, OCIJIAl0YM Ha JIHO, CTBOPIOIOYHM "KaJIBIIIEBUN IMOKPUB ILIAHETH'.
Takum 4uHOM, cCaMOperyJsiisg 3a0e3Meuy€eThbCs )KUBUMHU OpraHi3MaMH;

o Pi3HOMaHITHICTh XapaKTepU3YETHCS 3aKOHOM HEOOX1JTHOT PO3MaiTOCTI
Binepa — IllenHona — Embi: cucrema TIIBKM TOJ1I Ma€ YCTaJEHICTh s
OJIOKYBaHHSI 30BHIIIHIX 1 BHYTpPIIIHIX 30ypeHb, KOJM BOHAa Ma€ JOCTATHIO
BHYTPIIIHIO PO3MaiTiCTh. Po3maiTicTe Olocdepu, 3ade3neueHa AisIbHICTIO JKUBUX
OpraHi3MIB € TapaHTI€l0 30€piraHHs >KUTTS Ha 3eMJIl MicJsl HaWOUIbIl 3HAYHHUX
KatacTpod;

o Mogzaiunicte Oyn0oBM — 1€ KUTTS B Olocdepl, opraHizoBaHe Yy
MIaHeTapHOMY MaciTadl, GYHKIIIOHYE B MEXaX OKPEMUX €KOCUCTEM;

o B3aeMois ekocucteM 3a0e3nedye Kojio o0ir pedoBuH y 6iocdepi;

o OOMiIH pe4yoBUH 1 eHeprii — "TreoXIMIYHMM NPUHUUI 30epiraHHs

#xuTTA" chopmynboBanuii O.b. PonoBum: "XKutts Ha 3emii i iHIIMX TIaHETax 3a
IHIIMX PIBHUX YMOB MDXK iXHIMH Hajapamu 1 noBepxHero. CoHsSiUHA eHeprid, 110
CTBOPIOEThCSI B Olocdepi, YaCTKOBO BUTPAYAETHCS HAa CHUHTE3 OPraHIYHUX
MakpoMoJieKysl. EHepria, 1mo mnepegacTbcsi Mo TPOPIiYHUX PIBHIX, MOCTYIIOBO
po3citoeThesl. YacTKOBE HAKOMMYEHHS €Heprii BiAOYyBaeThCsl B 3€MHIN Kopl Y
BUTJISIAI  KAyCTOOIOMITIB 1 aJIFOMOCHIIIKATIB, 10 HAa3MBaIOTh '"TEOXIMIYHUMU
akymyJaropamu';

o IcuyBanns '"momiB ycrtaneHocTi" Ta "icHyBaHHS" xUTTA. "lloms
YCTaNEHOCTI XKUTTS" — 1€ YMOBH, SIKi BUTPUMY€E >KUTTS, HE TPUITUHSIIOUU CBOIX
byHKIIH (TOOTO OpraHi3M CTpakJae€, aje BUXKUBAE); "MOJS ICHYBaHHS >KUTTS" —
YMOBH, 32 SIKMX OpraHi3M MO>K€ JJaBaTH HaIIa/IKiB;
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TEMA 28. BIOC®EPA TA i MEXI

o JluHamiuHa HEPIBHO BaXKHICTh — JKMBA PEYOBHHA, BUKOPHUCTOBYIOUHU
CBOIO eHeprito i eHeprito CoHIE YMHHUTH OIIpP MPOTH pIBHOBAru, HEOOXiAHOI 3a
3aKOHAMHM (P13MKHU 1 X1Mii;

° "3aBoHEHHS" — BOJIa € CEpPENOBMINEM I BCIX Ol10XIMIYHUX
MIPOIIECIB;
o Hepospusnuii 38’530k 13 Kocmocom 1 CoHileM — XUTTA He 3emii

BU3HauYaeThbesi COHIIEM.

biocthepa mae meBni mexi. B.1. Bepnancekuii y xuusi "biocdepa" nucas:
"Mexi Oiochepu 0OyMOBIICHI, HacamIiepes, MojieM ICHyBaHHsS >XUTTA". Bepxus
Mexxa Oiocepn 3HaxomuThes Ha BHCOTI 15-20 kM Bixg moBepxHi 3emii. Bona
NPOXOUTh y cmpamocgepi. OCHOBHA Maca >XMBHUX OPraHi3MiB 3HaXOJUTHCS B
HUKHIA TIOBITpSHIA 000JIOHIII — mponocghepi. Haitbin HaceneHa HallHMX4a
yactuHa Tporochepu (50-70 m). HokHs Mexka KUTTS POXOIUTH I10 imocgepi Ha
rubuHi 2-3 kM. Came Ha Takux TJIMOMHAX BUSABJICHI MyPIYpPHI Ti OHOBO-KHCII
OakTepii, 10 BUKOPUCTOBYIOTh BUIBHUM KHCEHb, SKHH BHAUIAETHCS TIPH
pO3KJIaJJaHH1 BOJM HA(PTOBUX POJOBUIL MiJ BIUIMBOM BUIPOMIHIOBAHHS pPAaJilo, a
TakoX TepMo(iybHi, icHytoun npu t=104 °C, cynb(aTBiIHOBIIOBAIbHI OaKTepii.
Kutta 30cepemxeHe B OCHOBHOMY Y BEPXHIN YacTHUHI JITOCHEpPH — B IPYHTI 1 Ha
fioro moBepxHi. BogHa o6ooHKa 1utaneTy (eiopocghepa) 3arimae 1o 71% moBepxHi
3emui. Ilin okeanamu mexa Oiocepu, MOKIMBO, MOMIUPIOETHCA HA ruOuHl 0,5-
1 kM Big IHA.

HaiiGinpma 3a macoro mitocdepa, HaiimeHma — arMmocdepa. B pizHux
gacTHHaxX Olocepr WIUIBHICTh KUTTA HEOJHAKOBa. HallOinpa KITbKICTh
OpraHi3MiB 3HAXOJUTHCS Yy MOBEpXHI JiTochepu Ta rimpocdepu. Bmict Giomacu
3MIHIOETBCA TaKOX IO 30HaM. MaKCHUMallbHY IIUIBHICTh MarOTh TPOMIYHI JICH,
HE3HAYHY — JTbOIU APKTHUKHU, BUCOKOTIPHI 00JIACTI.

biocpepa  3emm  —  BiakpuTa, CKIagHa, 0araTOKOMIIOHEHTHA,
CaMOpETYJII00Ya, 3B’s13aHa 3 KOCMOCOM CHCTEMa YKMBOI PEYOBHHHU 1 MIHEPAJIIbHUX
CIIOJIYK, $IKl CKJIQJaloTh 30BHIIIHIO OOOJIOHKY TIIaHeTu. biocdepa € He nuie
JIUISHKOI, y SIKIM Ha TUIaHeTl 3eMJyisi BUHUKIO 1 PO3BUBAJIOCH JKUTTA y BCIX
pi3HOMaHITHIX (popmax. KrBa peqyoBUHA 3a YaC CBOTO ICHYBaHHS INIMOOKO 3MIHMIIA
NEPBICHY MPUPOAY IUIaHETH, OloJsiorizyBana ii. JKUTTS caMe HpHUCTOCOBYBAIO i
ONTHUMI3yBaJO cepeloBUIle. Y cTpaTocdepl BAHUK 030HOBUI €KpaH, 10 3aXUILIAE
KUBHUX 1ICTOT BiJ 3ryOHOrO0 BIUIMBY YJbTPa(dioJeTOBUX MPOMEHIB Ta I1HIIMX
KOCMIYHUX BHUIIPOMIHIOBaHb. BUBITpIOBaHHS, IPYHTOYTBOPEHHS, ICIIOBIANIbHI
QTIOBIaJIbHI HAHOCH 3aKPWJIM OPTraHO-MIHEPAJIbHUMH MOKPUBAMH OE€3BOJHI CKEJI.
[li mpouecu CTBOPWIM CHOPHUITIUBI YMOBH 3a GIBUYHHUMH 1 XIMIYHUMU
BJIACTUBOCTSIMU JIJIsi ICHYBAHHSI POCIMH, OCOOJMMBO iXHIX KOPEHEBHUX CHUCTEM 1
eKOJIOTIYHI Himi s TBapuH. DOTOCHMHTE3 CTaB MEXaHI3MOM HarpoMaKCHHS
aKTUBHOI O10XIMIYHOT €Heprii B Macax OpraHiyHOI pedoBUHH y (HOpMi Tymycy,
KOIaJUH NaJbHOr0, FapaHTYIOUM 3a/JI0BOJICHHS 3alMTIB OpPraHi3My Ha BHUIIAJIOK
CTPECOBUX YMOB 1 HECTIPUATIIUBUX TEPIOIIB.

172



KOBAJIb T.B., OBYAPYK O.B. 3ATAJIbHA BIOJIOTIA

TEMA 29. ’)KUBA PEYOBUHA BIOC®EPH TA I ®YHKIIII

3a B.I. Bepnancekum, Oiocepa ckmamaeTbcss 13 CEMH TNPUPOIHHX,
OB’ SI3aHUX MIXK COOOI0 YaCTHH:

o XKuBa pedoBrHA — CYKYMHICTh )KUBUX OpPTraHi3MiB, 3BeJieHa J0 iX Baru,
XIMIYHOTO CKJIaay Ta EHeprii;

o biorenna pe4oBuHa — yTBOpeHa 1 repepobiieHa )KUBUMH OpTraHi3MaMu
(Hadta, ByrijuIs, BalHSIKUA TOIIO);

o KocHa pedyoBrHa — yTBOpeHa MpolecaMu, B SIKUX JKUBI OpraHi3Mu He
OepyTh y4acTh (BUBEpHKEHI TPChbKi TOPON);

o biokocHa peyoBUHA — YTBOPEHA 1 )KUBUMU OpraHi3MaMH, 1 polecamu
HEXHUBOT IPUPOIU MPHU TOJOBHIN POl OpraHi3MiB (TPYHT);

o PanmioakTBHa pedyoBHMHAa — pPEUOBMHA Yy CTaHl PaJilOAKTHBHOTO
posmany;

o Po3cistHi aToMH — yTBOPIOIOTBCS 3 3€MHOI PEYOBMHHU TiJ JII€I0
KOCMIYHUX BUITPOMIHIOBAHb 1 POHU3YIOTh YC1 peUOBUHU Olocdepu;

o PedyoBrHa KOCMIYHOTO MTOXOKEHHS — METCOPUTH, KOCMIYHHM M.

Ha nymky psny ydeHux, qaHa kiacudikaiiis He € 6€310TaHHOIO.

Takum YHHOM, HCUBA PeUOBUHA — e CYKYNHICMb OP2AHIZMIB, WO BUPAIXCEHA
6 ix maci, enemeHmHOMY XIMIYHOMY CKIAOi ma eHepei.

VY xuBiii peyoBUHI aOCOJIIOTHO TepeBaXkae ¢iToMaca, ICTOTHO MEHIIIA POJib
300MacH Ta Macu MiKpOOPTaHi3MiB.

B xwuBiii peuoBuH1 Bu3HaueHo noHaj 80 ximiyHux enemeHTiB. [lepeBakHa
OUIBIIICTh 3 HUX HEOOX1JJHA OpraHi3My JJIs KO0 HOPMAJIbHOI KUTTEAISUIBHOCTI.

Cepenniii ckiaja *UBO1 pEYOBUHU 3PYUYHO YSIBUTH, SIKILO PO3AUIMTH XIMIYHI
€JIEMEHTH, 10 BXOAATh A0 ii CKJIaay, Ha JIeKau, KOKHA 3 SIKUX BIAPI3HAETHCS BIJ
HACTYITHOI 3MiHOIO BMiCTY B 10 pasiB.

Ximiunuil cknao scusoi pewosunu, %

Jlexkana Maca Enementn
1 > 10 O,H
2 1,0 C,N, Ca
3 0,1 P, Si, K, CI
4 0,01 Mg, Fe, Na

JKuea pewosuna mae mpu ocobaueocmi XimMiuHo20 cK1aody:
1) y cknami )KMBOi PEYOBHHHM PI3KO MEPEBAKAIOTTH JIETKI aTOMU;
2) Ha 90% xuBa pedoBuHa modymoana 3 O ta H i1 ocHOBHA iX KUIBKICTh
3HAXOAUTHCS Y BOI;
3) )KUTTs MOOYIOBAaHE 3 TUX CaMUX XIMIYHUX €JIEMEHTIB, SIKI 3HAXOSITHCS B
HAJTMIIKY Ha IOBEpXHi Hamoi rianetu. Lle 3abe3mneuye HOro CTIMKICTb.
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TEMA 29. }KUBA PEYOBMHA BIOC®EPH TA ii ®YHKIIII

OpHak eeMeHTH BXOISTh Y )KUBY PEYOBUHY 30BCIM HE Y THX IPOIOPIIiAX, B
AKUX BOHHU ICHYIOTh Yy cepefoBullll. BiaOyBaeThcs mepepo3nofia XIMIYHUX
€JIEMEHTIB, BUOIPKOBE iX MOTJIMHAHHS )KUBOKO PEYOBUHOIO O10chepH.

Kuea pevosuna biocghepu sukonye maxi (hyukyii:

1. Enepzemuuna — 371MCHIOETBCS 32 PAXyHOK MOTJIMHAHHSA COHSYHOI €Heprii
npu (GOTOCHMHTE31 Ta XIMIYHOI €HEeprii IUIIXOM pPO3KJaJaHHS €HEProHACHUYCHHX
PEYOBHH; Tepeiaya eHeprii KOPMOBUMHU JAHIIOTaMU Pi3HOPIIHOT KUBOT pEUOBUHH.

2. T'azoea — monsArae y BIUIMBI >KUBUX OpraHi3MiB y IIporeci ix
KUTTEMISUTPHOCTI HA Ta30BUHM CKJIaj atMocdepu maaHeTH. Yci aepoOHI opraHizMu
MiJl Yac JAUXAaHHS TMOTJIMHAIOTh KUCEHb 1 BUAUISIOTH BYIJVICKUCIHUM Ta3, TUIbKU
3eJIeHI POCIAMHM Ta IjlaHoOakTepii y mporeci (POTOCUHTE3y MOINIMHAIOTh
BYIJIEKMCIMA Tra3 1 BHIAULAIOTH KucCeHb. Jlesiki Oakrepli BIUIMBAaIOTh Ha
KOHIIEHTPAIIII0 1HIINX Ta3iB (CIpKOBOAHIO, METaHY, a30Ty, TOIIIO).

3. Konuyenmpauyiitha — XVBa pPEYOBHHA AKyMYJIIO€ XIMIYHI €JIEMEHTH 3
HABKOJIMITHBOTO  CEPEJOBUINA, CTBOPIOIOYM  CKYMYEHHsS HapTH, BYTULI,
dbochoputiB, BamusikiB. B.l. BepHajacekuii Ha3zBaB 1i CKym4eHHs "ciigamu
KOJUIIHIX 610cdep". Po3pi3HAIOTH:

a) KOHLEHTpaliiHy (QyHKII0 1-ro pojay — 3axOIUICHHS THUX XIMIYHUX
€JIEMEHTIB, CIIOJYKH SIKMX 3yCTPIYalOThCs B YCI1X 0€3 BUHATKY KMBHUX OpraHi3max;

0) KOHIIEHTpaIliiiHy (QYHKIIIO 2-TO POy — MOTJIMHAHHSA OKPEMUMU TPYyIIaMH
YKUBUX OPTaHI3MIB PI3HUX XIMIYHUX €JIEMEHTIB Y KUTHBKOCTSIX, 110 TIEPEBUIILYIOTH 1X
CepeJiHIi BMICTY KMBI pEHOBHHI.

4. Oxucno—6ionoéna — 1MOB’A3aHa 3 IHTEHCU(IKALIE€IO T1J] BIUIMBOM >KMBOL
PEYOBUHU TMPOIECIB OKUCHEHHS, 3aB/ISIKU 30araueHHIO CepeOBUIIA KUCHEM, TakK 1
BITHOBJICHHSI, HacaMIlepell y THX BHUMAJAKaX, KOJU BiIOyBa€TbCS PO3KIAJaHHS
KUBHUX PEUYOBMH 3a AePIUUTY KUCHIO (OKMCHEHHA 1 BiJHOBJIeHHsA Fe, Mn, S
OakTepisiMu). PesynbraTroM TmposiBy wi€i (DYHKIIT € TOKJIaauM 3ali3HOi Ta
MaHI'aHOBOI Py,

5. Jlecmpykmuena — BinOyBaeThCsd MiHEpasi3ailisl OpPraHiYHOI PEUYOBUHH,
PO3KJIaJIaHHSI HEOPTAaHIYHOT PEUOBUHU, 3ATYICHHS TIPOYKTIB, IO YTBOPIOIOTHCS, Y
010reoXIMIYHHMI KOJIO 00IT;

6. Cepeoosuwemeopna — 3 1iei (QyHKIEI0 TOB’si3aHa 3MiHA (Di3UKO-
XIMIYHUX XapaKTEPUCTUK CEPEIOBHUIIA. PGBYJIBTaTOM i€l (byHKuu € BCE IIPUPOJIHE
CEpeNlOBUIIE, SKE CTBOPCHE >KUBUMH OpraHi3Mamu 1 MIATPUMYETHCS HUMU Y
CTablIbBHOMY CTaHi;

7. Tpancnopmna — mnoB’s3aHa 3 TIEPEHECEHHSIM PEUOBUHM Ta EHEprii B
pe3ynbTaTi akTUBHOTO PyXy OpraHi3MiB (Mirparii TBapuH, NTaxiB);

8. Ingpopmauiitna — posIBIAETHCS Y TOMY, IO JKMBI ICTOTH HAKOMMUYYIOTh
NeBHY 1H(OpMaIil0, 3aKpIUIIOTh il B CHAJKOBUX CTPYKTypax 1 NepenaroTh
HACTYIHUM TOKOJIIHHSM.
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Tema 30. Hoocdepa sik eTan po3BUTKY 6iochepu

SIKicHO HOBHMIA eTar PO3BUTKY OiocepH po3rmoydaBcs B Cy4acHY €moxXy, KOJIu
TUSUTBHICTh JIIOAMHM 33 CBOIMH MAacIITa0aMu TOPIBHIOETHCS 3 T€OJOTTYHUMU
nporecamu. Ak 3a3nauaB B.I. Beprancekuii, 6ioreoxiMigHa poJib JIOIUHA 32 XX
CTOpIUYSl CTajla 3HAYHO MEpPEeBaaTW POJb IHIIUX, HaBITh HAWOLIbII aKTUBHUX B
010reoXiMIYHOMY BIJTHOIIIEHHI OpraHi3MiB. [Ipu 11boMy BUKOPHUCTaHHS MPUPOTHUX
pecypciB BiIOyBa€eThCsl 0€3 BpaXyBaHHS 3aKOHOMIPHOCTEH PO3BHUTKY 1 MEXaHI3MIB
dbyHKuioHyBaHHA Olochepu. AHTPOIOTreHHI 3MiHM B Oiocdepi 1HTEHCU(IKYIOThH
KOJIOOOITH pEYOBHH, 3MIHIOIOTh CKJIAJ] 1 CTPYKTYPY ii KOMITOHEHTIB.

Opaniy3pkuii Matrematuk 1 ¢umocod E. Jlepya, B3siBIIM 3a OCHOBY
OioreoximiuHe paiionyBaHHs Oiocepu B.l.BepnHamcbkoro, y cBOiX JEKIIisiX B
[Tapmxi 3anpoBaauB y 1927 poui noHsaTTs "Hoochepu™ sk cydacHOi crafli, mo ii
Teo0JIOTTUHO NepexuBae 0iocdepa. JIroacTBO aie Ha Oiocepy CBOIM po3yMoM, a HE
010Macor0 4M CBO€IO KilbKicTi0. CBoro yacy ne nependauns B.1. Bepuancekuii. ¥
1944 pomi BiH chopMyITIOBaB MOHATTS Hoocghepu (Bia rpeir. NOOS — po3ym), TOOTO
chepu po3yMy Ha Hallliil MJIaHETI, KOJIM JIFOAWHA, CTABIIN MOTY>KHOIO T'€OJIOTTYHOI0
CHJIOIO, OCATAIOYM 3aKOHU NPUPOIH, MOXe mepeOyayBaTH '"CBOEKO Mpaiero i
JlyMKOIO 0611acTh cBOro kHTTA". Moro npams «Kineka cii mpo Hoochepy» (1944)
cTaja OCHOBOIO JUISl PO3BUTKY BUCHHS PO Oiochepy.

Hoocdepa — HOBe reosioriuHe sBUINE HA HaII{ IJIAHETI, SKE TOB SA3aHE 3
JUSITBHICTIO JIFOIUHU, IO BUPYOYE JIICH, PO30PIOE 3€MITi, BUI0OYBA€E BYT1ILIA, PY/IH.
OTXe, aHTpPOTOreHe3 IMEePETBOPIOE HE TUIBKW 30BHIINIHIA BUTJS] TUIAHETH, a U
nepepo3noiIse XIMiuHI eeMeHTH Ha 11 moBepxHi (B.1.Bepnanacrkmii).

s Hoocghepu xapaxmepHi maxi 0coOIUBOCMI:

1) Bona yrBopuiiacs 1 po3BuBaeThcs B 6iocdepi. Hoocdepa — ne Giocdepa,
sIKa TIEpETBOPEHA TIi]] BIUTHBOM JIIOIHHH;

2) OCHOBHA IEPETBOPIOIOYA CHJIa HOOChEpU — AISUTBHICTH JroauHu. [lpu
1IbOMY (DYHKI[IOHYE HOBUHM THIT MITpallii XIMIYHUX €JIEMEHTIB — TEXHOTEHHUM, SIKUN
3YMOBIIIOE TEPEPO3NOJLT Ta PO3CIIOBAHHSA XIMIYHMX €JIEMEHTIB 3 YTBOPECHHSIM
TEXHOT'CHHUX aHOMaJIIM;

3) BoHa BiJpi3HAETbCA Bl Oiochepu OUIBIIMM 00CATOM Ta PI3HOMAHITHICTIO
1H(popmarrii;

4) Hoocepa BUKOPHCTOBYE Ta BUTpada€e SHEPTii0, HAKOMMYEHY B Oiocdepi;

5) Hoocdepa CTBOPIOE CBOI THUNU JaHAMA(TIB — KyJIbTYpHI, TEXHOTEHHI Ta
arpoanamad Ty, Ui SKUX MOMIIMBE PETYJIIOBAHHA KPYrooOiry XIMIYHUX
€JIEMEHTIB.

Ha cyuacnomy emani neped 1roocmeom cmosms maxi 2100416 Hi 3a80AHHA!

— CTBOPEHHS 1 3aCBOEHHS] HOBUX IHTEHCUBHUX JKEPEI €HEPrii;

— 3a0e3MeueHHs HaceJeHHS MPOIyKTaMU XapuyBaHHs,
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TEMA 31. KJIACUPIKALIA EJIEMEHTIB

— OXOpOHA 30BHIMIHBOTO CEPEIOBHINA;
— TIOJIOBKEHHS JKUTTS JIFOAUHU,TIEPIOAY i1 aKTUBHOT A1SIILHOCTI.

TEMA 31. K/IACU®IKALIII EJIEMEHTIB

KrnacugikyoTh XiMi4HI €JIEMEHTH 32 PI3HUMHU O3HAKAMHU.

3a a0COIFOTHUM BMICTOM y FPYHTaX iX OO€IHYIOTb Y YOTUPH IPYIIU:

— nepuia — okcureH 1 CUIIIINA, BMICT SKUX CTAHOBHUTH JICCATKH BIJICOTKIB, a B
cymi — 80-90% 10inblIIe TPYHTOBOI Macu;

— Opyea — €JIEMEHTH, MacoOBl YaCTKU SKUX BapiiooTh B Mexax ~ (0,4-8,0
(TumoBi makpoenemenTn): Al, Fe, Ca, Mg, K, Na, C;

— mpemsi — €IEMEHTH, BMICT SKHX CKJIaJIa€ COTI 1 JIeCATl YaCTKH BIJCOTKA
(CTaHOBIIATH MEpPEXiAHY TPyNy BiJ Makpo— 10 MikpoenemeHtiB): Ti, Mn, N, P, S,
H;

— yemeepma — MIKpO— Ta yJIbTPAMIKPOEJIEMEHTH, SIKI MICTATHCSI B TPYHTaxX y
kimpkoctsax n - 10° —n - 10°%: Zn, Ba, Sn, B, Rb, Cu, V, Cr, Ni, Co, Li, Mo, Cs,
Se, In, Pb Tomro.

biosoriyHa posp XiMIYHUX €JIE€MEHTIB HE CTIIBKH 1X KUIbKICHUM BMICTOM B
OpraHi3mi, CKUIBKT CTYTIEHEM Y4acTl B IPOLIECaX CTBOPEHHS OPTaHIuHOI PEUOBUHHU.

OpranizMu akyMyJIIOIOTh B OCHOBHOMY OAMHAALATH XIMIYHHUX €1eMeHTIB: O,
C,H, Ca, K, P, N, Mg, S, Si, Na.

B.M.I'onpammiar ta O.€.depcmad mokazanu, 1110 BUHHUKHEHHS KUATTSA Ha
3eMiIi Ta Moro modanbliie ICHyBaHHSI HeMoJuBe 0e3 17 ximiuaux enmenTis: C, H,
O,N, P, S, Si,J, B, Ca, Mg, K, Na, V, Mn, Fe, Cu.

b.b.IlonmnHoB yci XIMIYHI €JIEMEHTH B 3aJIeKHOCTI BiJl iX POJi B KUBIH
pevoBHHI ¥ 01070TTYHOMY KPYroOOITYMOUIMB Ha JIBl BEJIUKI TPYIU: OpeaHO2eHU
ma OOMIWKU.

Abcontomui opeanozcenu — 11e 8§ XIMIYHUX €JIEMEHTIB, 0€3 KX HEMOXKJIUBE
ICHyBaHHS UTTs Ha 3eMJi Hi B sikiit popwmi: O, H, C, N, Mg, K, P, S.

CneyianvHi opeanocenu — 13 eneMeHTIB, Kl HEOOXiAHI OaraThboMm, aje He
Bcim opranizmam: Si, Na, Ca, Fe, F, Cl, Mn, Sr, B, Zn, Cu, Br, J.

J1o TOMIIIOK BIAHOCSIThH BEIUKY KUIBKICTh XIMIYHHMX €JIE€MEHTIB, YHCIIO SIKUX
y TMpouecl €BOJIONIi OpraHi3MiB HE 3ajUIIalocid MOCTIHHUM,a HENEepepBHO
3MIHIOBAJIACh.

Howmimku b.b.ITonnHOB Tex MOALIMB Ha JIB1 TPYIIN:

— eKON02IYHI 0OMiwKY — €IIEMEHTH, SIKI B TIPOIIECI BUBITPIOBAHHS TIPCHKUX
MOPIJT IEPEXOATh Y PO3UYHH, a MOTIM YaCTKOBO CTIOKHUBAIOTHCS POCTUHAMU;

— abcontomui domiwKy — 11€ XIMIUHI €JIEMEHTH, K1 He TIJIbKUA He MOTpiOH1
pociuHaM, aje i He HAKOMMMYYIOThCS B IX OpraHi3Mi SIK JOMIIIKH.

176



KOBAJIb T.B., OBYAPYK O.B. 3ATAJIbHA BIOJIOTIA

VY4acTh KOXKHOTO XIMIYHOTO €JIEMEHTa B O10JI0TTYHOMY KPYrooOiry HempsiMo
XapaKTePU3YIOTh Koeiyichmom 6iono2iunoco noenunanus eremenma (KbII): 1e
BIIHOIIICHHS BMICTY €JE€MEHTa B 30JI1 POCIMH J0 HOr0 BMICTY B CEpEIOBHIII
MPOKUBAHHS.

3a BemmumHoto KBIT O.LIlepensman Bci XiMiuHI €JIE€MEHTH OUTMTh Ha 4
TpyIIH:

1) epyna enemenmis enepeitinoco nacpomaodncennsi, Kbl skux > 10: P, S,
Cl, Br, J;

2) epyna enemenmis cunvrozo Hazpomaoxcenns, KbIT 1-10: Ca, K, Mg, Zn,
B, Se, Sr;

3) epyna enemenmis ciabK020 HAZPOMAONCEHHS | CEPEOHbO2O 3AXONTEHHS,
KBITI < 1: Mn, F, Ba, N, Cu, Co, Pb, Sn, As, Mo, Hg, Ag, Ra;

4) epyna enemenmis ClaOKO20 HASPOMAONCEHHS | CIAOKO20 3AXONJEHHS,
KBII < 0,01: Si, Al, Fe, Ti, Cr, Li, Ta, Be, Cd, Nb Tomo. Ti eneMeHTH, IS IKUX
KBII > 1, BiAHOCATH 10 TPYIU €JIEMEHTIB, [0 HAarPOMAKYIOThCSI B POCIMHAX, a
KBII < 1 — 10 rpymu eJeMeHTIB, 110 3aXOIUTIOIOTHCS.

leoximiuni knacuikamii  eJeMeHTIB  XapakTEepU3YIOTh  MOBEAIHKY
€JIEMEHTIB Y P13HUX 000JOHKAX 3eMi.

3a knacugbikayiero Hopsezvkozo eeoximika B.Ionvowmioma (1924) eci
XIMIYHI elemenmu 00'conyroms y n'amo epyn:

1) nimoghinbni («ti, WO TFOONATH KAMIHHS») — JOCHTH JIETKO yYTBOPIOKOTH
MIHEpaJId, SIKI MICTSITh KHCEHb, TOOTO BOJIOJIIOTH CHOPITHEHICTIO J0 HBOTO.
CknagaroTh OCHOBY OUIBIIOCTI TipchkuX mopif. Croau BITHOCATH 54 €JIEeMEHTH,
3okpema: Si, Ti, S, P, F, Cl, Al, Se, Na, K, Ca, Mg;

2) xanvkoghineni («MiTHOTIOOUBI»), 19 eneMeHTIB — y CBOill TeoXiMIYHIN
MOBEIIHIII BOHU HaramayioTh Cu, 30kpema, 1oOpe BCTymaroTh y crmoiyku i3 S: Cu,
Ag, Au, Zn, Hg, Ge, Pb, Cd, Fe, Mn Toro;

3) cuodepoghinoni («3amizomobuBi»), 11 elIeMEHTIB — pPO3YHHSIOTHCA B
3aJIi3HUX po3IuiaBax 1 yrBoproioTh ciuiaBu 3 Fe: Fe, Ni, Co, P, C, Pt, Au, St, Mo,
Re, Ir;

4) ammodgpinoni — BxoaaTh nockiany 3eMuoi atmochepu: H, N, C, O, He,
Ne, Ar, Kr, Xe, Cl, Br, J;

5) obioghinbni — xoHueHTpYIOTHCS B xKUBUX opranizmax: C, H, O, N, P, S, Cl,

B.1.Bepraocokuii 3anpononysas 2eoximiuny xkiacugikayito, B OCHOBY SKOT
MOKJIaB YOTUPHU MPUHIIMIIH, 1[0 BU3HAYAIOTh 1CTOPIIO €JIEMEHTIB y 3€MHIM KOpi:

—XIMIYHY aKTUBHICTb,

—y4acTh B IUKJIIYHUX TIpoliecax y 6iocdepi,

—TepeBary po3CissHOTO CTaHy,

—BUCOKY Pa/il0aKTUBHICTb.
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Huwm Oynu BuminieHi rpymn:

—Onazopoonux easie (He, Ne, Ar, Kr, Xe),

—Onazopoonux memanie (Ru, Rh, Pd, Os, Ir, Pt, Au, Ag);

—yuxniunux enemenmis (H, Na, K, Cu, Mg, Ca, Zn, B, Al, C, Si, Ti, Zr, Pb, N,
PV, O,S, Cr, Mo, F, Cl, Mn, Fe, Co, Ni mowo);

—poscianux enemenmis (Li, Rb, Cs, Sc, Y, Ga, In, TI, Br, J);

—cunvHopaodioaxmusnux enemenmis (Po, Rn, Ra, Ac, Th, Pa, U),

—piokicnozemenvrux enemenmis (La, Ce, Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho,
Er, Tm, Yb, Lu).

O.LIlepenpMaH 3a nUIAXaMy MICpaLlii €JIEMEHTIB y JaHamapTax MoAUIUB iX
Ha Bl TpyNu:

— NOGIMPAHI MICDAHMU,

— B0OHI Miepanmu.

[ToBITpsiHI MITPaHTH, B CBOIO YEPry, NOAUIAIOTHCS Ha:

— axmuesni enemenmu — O, H, C, N, J;

— nacushi enemenmu — iHepTHI Tazu He, Ne, Ar, Kr, Xn, Rn.

Boaui mirpanTy B 3aJIeKHOCTI BiJ] iX pyXOMOCTI y NMPUPOJIHIA 0OCTaHOBIII
MTOJIUISIOTHCS Ha:

— pyxomi ma oyace pyxomi — Cl, Br, S, Ca, Mg, Na, Sr, Ra, F, B;

— canabopyxomi — K, Ba, Rb, Li, Be, Cs, TI, Si, P, Ge, Sn, Sb, As.

Tema 32. Tunu mirpanii XiMmiyHUX e/1IeMeHTiB

Mirpariist XiIMIYHUX €JIEMEHTIB — OCHOBHHMM MeXaHi3M, 3 JOIIOMOTOI0 SIKOTO
XIMIYHI €JIEMEHTH BKIIIOUAIOTHCS B KPyrooOir pedoBuH. KpyrooOir pedoBuH
CTaHOBUTH (yHJIAMEHTAIIbHY BJIACTUBICTH HAIOT MJIAHETH.

Buginsgtors 5 TamiB Mirpariii XiMi9HHX €JIEMEHTIB:

1. Mexaniunuii — niepeHeceHHs iX y CKJaAl MiHEpaliB TIPCHKUX TOPI,
OpraHIYHUX PEHITOK 0e3 iX XIMIYHO1 3MiHU (3HECEHHsI MIHEpaJliB MO CXMWJax Tip,
MIEPEHECEHHS X Y BUTJISAI 3aBUCY, CEJIEBUX MOTOKIB TOIIIO.

2. Boonuii — y pO3YMHEHOMY BWIJIS[I: MOJICKYJISIpHI, HWOHHI, KOJIOiTHI
PO3YMHHU.

3. Ilogimpanuii — niepeHeceHHs Tra3iB, MUJy, aepO30JIiB MOBITPIHUMHU
MOTOKaMHM, XIMIYHUX €JIEMEHTIB 3 BOJIOTOI0, COJIIMHU — BITPOM 3 IMOBEPXHI MOPS Ha
Cyxoau1 (IMITyJIbBEpH3aIlis).

4. biocennuii — yd4acTb XIMIYHUX €JIEMEHTIB y MajloMy O010JIOTTYHOMY
KpyrooOiry. biorennuii Tun mirpatii Mae HaiOUIbIIE 3HAYEHHS B G1l0cdepi.

5. Texnocennuin — MepeMileHHsT XIMIYHUX €JIEMEHTIB BHACIIIOK
BUPOOHMYOI MIAJNBHOCTI JIIOAMHU (TIepeKadyyBaHHA BOAM, HapTH, Ta3iB,
TPaHCTIOPTYBAHHS BYT1JUISA, Pyl TOIIIO).
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KOBAJIb T.B., OBYAPYK O.B. 3ATAJIbHA BIOJIOTIA

Jlns 3niiicHeHHs Mirpartiii HeoOxiaHa enepris. [[xepena i pi3Hi:

— BHYTPIIIHA €HEPTis 3eMili;

— COHSIYHA EHepris, 1[0 BUTPAYAETHCA HA HArpiBaHHS, BUMAPOBYBAaHHS 1
nepeMilieHHs] aTMOC(EPHHUX Ta BOJAHUX MacC;

— COHSIYHA EHEprisd, 3aKOHCEpBOBaHA B XIMIYHUX 3B SI3KaX OpraHIdYHHX
CHOJIYK.

Buoinsiome kinbka munie 6OioceHHnoi miepayii:

1. Mirparisi, o moB'si3aHa 3 MEXaHIYHOIO JISUTBHICTIO JKUBUX OpraHi3MiB
(puTTs HIp, TMepeMillyBaHHA TPYHTYy TpU TPOCYBaHHI B HBOMY TBapHH
(300TypOariii), KOHUEHTPYBAHHS pPEYOBUMH MNpHU OYIIBHUITBI MYpAaIIHUKIB,
TEPMITHHUKIB, 000pOBHX I'pedeib TOLIO).

2. biorenna wirpaiiisi, MOB'si3aHa 3 MEPEMINICHHSAM >XUBUX OpPraHi3MiB
(mepenbOTH MTaxiB, XMapH CapaHu).

3. Mirparis, moB's3aHa 3 OIOXIMIYHUMH TIpOIIECAMHU JKUTTEIISUTBHOCTI
OpraHi3MiB.

4. bioreHHa Mirpailisi, 110 TMOB s3aHa 3 BIJIMUPAHHAM Ta PO3MHOXKECHHSIM
OpraHi3MiB.

5. AHTpoIOreHHa mirparisi XIMIYHUX €JIEMEHTIB.

3akonomipnocmi 6iocennoi miepayii:

— JKMBa PEYOBHMHA TPHUCTOCOBAaHA JI0 YMOB CEPEIOBUINA, BOHA UYTJIUBO
pearye Ha HUX 1 Ha iX 3MIHY BIJIIOBIJA€ 3MIHOIO MPOIIECIB MITpallii;

— nepiuii 6ioreoxiMiuanil npuHun (B.I.BepHaacekuii): OioreHHa Mirparis
XIMIYHUX €JIEMEHTIB y Ol0c(epi MpsMye 10 MAKCUMAJIbHOTO CBOTO MPOSIBY;

— y Oilocdepi HEmMae Micl, A€ KUTTA O0ysio O MOCTiHHO BiACYTHIM. JKUTTA
H10UM 31MICHIOE THCK HAa BUTBHUN TPOCTIP, MTOCTYIOBO OBOJIO/IBat0Yr HUM. BoHO €
HaBITh 32  EKCTPEMallbHUX yMOB  («BCIOAHICTH  JKHUTTS» —  TEPMIH
B.I.Bepnaacrkoro);

— IIe «TUCK KUTTS» 3% MPU3BOAUTD 10 3aXOIUICHHSI HUM HOBHX AUISHOK
1 3JIUCHIOETBCS TPhOMA NUIAXaMHU: a) MEPEMIIICHHSIM >KMBHUX Opraizmib; 0) ix
PO3MHOXEHHSIM; B) IPUCTOCYBAHHIM /10 HOBUX YMOB ICHYBaHHS;

— CTBOpPEHHSI XOJOI0 EBOJIOUITHOBUX ()OPM >KUTTS, MPUCTOCOBAHUX JO
HOBUX YyMOB ICHYBaHHf, 30UIblilye OIOT€HHY Mirpamil0 aToOMIiB XIMIYHUX
enemeHTiB. Ile Oyno cdopmynsoBano B.[.BepHaacbkum y  apyromy
0loreoXiMiuyHOMYy MpuHLHUMI:  «EBOJIONIS OpPraHiyHOro CBITY BiIOyBaiach y
HaIMpPSAMKY M1JICUICHHs 010reHHOT Mirpalii aToMiB XIMIYHUX €JIEMEHTIBY.
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TEMA 31. BIOTEOXIMIYHI DUK/IM OKPEMHKX EJIEMEHTIB

Tema 33. BioreoxiMmiyHi UK/IU OKpEeMHUX eJIeMEHTIB

bioceoximiuni yuknu — mipouiecu pyxy aTroMiB XIMIYHHX €JI€MEHTIB, SKi
BiIOYBAIOTHCS 32 YUACTIO )KUBOT PEYOBHHHU.

bioreoximiunmii nuks Kap6ony

3apa3z CO, B 6ioctepi — 0,03%, B mitochepi — 0,35% (xapOonatu, rpadir,
anmas). Haitbinpie KapOoHy BXOIUTh 110 CKIaay KUBO1 peuoBrHU — 18%.

Kpyroo6ir Kap6ony BinOyBaeTbcsi B OCHOBHOMY y BuUTIsal CO,, gxkuil i
noBepTaeTbes B armMocdepy. bioreoximiunuii mukia Kapbony Bkirouae poTocHHTES
POCIIMH, CTBOPEHHSI OpPTraHIYHOI PEYOBMHU Ta MOBEPHEHHS B aTMOC(Epy Y BUTIISII
CO,. XKusa pedoBuHa € pesepBaTopom KapOony.

Y mukm KapOony BUAUILIIOTH JBI HaWBaXJIMBIIII JIAHKHA, 1[0 MAarOTh
IJIaHETapHI MACIITa0u Ta MOB A3aH1 3 BUIUICHHSAM Ta MOTJIUHAHHSAM OKCUTEHY:

1) dikcamisa CO; B iporieci porocunTesy 1 perenepaiiist Oy;

2) MiHepaJi3allis OpraHiyHuX pedoBuH 3 BUAUIEHHAM CO; 1 BuTpatoro Os.

[lepmmii mporuec 3a1MCHIOETBCS B OCHOBHOMY pPOCIMHAMH, JPYTUd —
MIKpOOpTraHi3MamHu.

Cepen mnporueciB 3B s3yBaHHs CO; BUAUIIOTH Mpouecu (HOTOCHUHTERY,
XEMOCHHTE3Y Ta reTepoTpodHy (ikcalliro.

®dotocunTe3. CymapHe piBHSHHS:

hv

I’ICOZ + HH20 — CnHZnOn + 1’102.

VY pesynbrari OTOCHHTE3y Ha 3eMJIl CTBOPIOETHCS IIOPIYHO MPUOIU3HO
150 mupag T opraHiyHOl PEUOBMHU 1 BUAUISEThCA Tpubmu3Ho 180 mupa T
Oxcureny. el nmporiec 3M1ACHIOETHCS KIIITHHAMHU BHUIIMX POCIHH, BOJOPOCTIMH 1
JESKUMH OaKTepisMH.

Xemocunmes. @ikcauis CO, BiAOyBaeTbcs 3a paXyHOK €HEprii OKUCHEHHS
30BHIIIHBOTO HEOPTaHIYHOTO JIOHOPA €JIEKTPOHIB. XeMOABTOTPO(pHU BIIOMI TUIBKU
cepen Oakrepidi. Jo XeMOCHHTE3YIOUMX OpPraHi3MiB BIJTHOCSTHCSA HITpU(IKATOPH,
TIOHOBI (hepymOaKTepii, riagporeHoaKTepii TOIIO.

I'erepotpodna dikcauis CO,. 3aiiicHioeThest nuisixoM npueaHands CO, 1o
BJK€ TOTOBUX KapOoHOBuX jaHIoriB. Jlo rereporpoduoi acumisanii CO, 3natHi
Builli pociuHu  (oroaBTOoTpodu), MiKpoopraHizmu (rpubm, Oakrtepii).
Axknentopamu CQO; BHUCTYyNarOTh Pi3HI OpraHiyHi KUCJIOTH, 4YacTille —
MIPOBUHOTPAHA KUCIIOTA.

Cepen mpomeciB  (dikcamii CO, BUIUILIIOTH TAaKOX YTBOPEHHS METaHy
O10JIOTIYHUM MUISIXOM, SKUH BiIOyBa€ThCsi B 00JI0Tax, TOPHSHUKAX, O3EPHUX
MyJiax, MePe3BOJIOKCHUX TPYHTaX, TOOTO TaM, /e CKIaJal0ThCA aHAepOOH1 YMOBH,
YTBOPIOETHCS ['iIporeH 1 MpUCYTHI METaHOTBIPHI OaKTepii:

C02 + 2H2 — CH4 =+ 2H20

[TpubauznHo 1/3 npupoanoro Merany yrBoproethcsi 3 CO,. MeTan — oCHOBHa
yactuHa (10 98%) NpUpoIHUX BYTJIEBOJHEBUX T'a3iB.
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Yactuna KapOony Ha Hamii muiaHeTi 3akpimieHa y Qopwmi, mo He Oepe
ydqacTh B Kpyroo6iry. Ile KapOon opraHiuHOi YacTHHM TOPIOYMX CIIAHIIB,
BaITHAKOBUX  CTPYKTYyp Jesdkux Oe3xpedetHux. Ileit KapObon mnoBiIbHO
3aXOIUTIOETHCS B IIMKJI 3aBASKA TpOlLleCaM BUBITPIOBAHHSA Ta T'PYHTOYTBOPEHHSI.
Mikpooprani3Mu yTBOPIOIOTH KHCJIOTH, II0 CIPUYHHIOIOTH PO3YMHEHHS BaIHSIKY
Ta Oro JOCTYMHICTIO POCIUHAMM.

B opraniuniit gopmi KapOon 3akpimuieHuil y BUIISAI TOKIAIIB TOpQy,
3anaciBHaTH, Ta3y 1 Tymycy.

bioceoximiunuu yuxn Himpozeny

OcHoBHa (opma icHyBaHHs HiTporeHy B mpHpoAl — MOJIEKYJSIPHUI a30T
atmocdepu N, (75%). ['onoBHa ocoOauBICTh Ol0reoxiMivHOTO KKy Hitporeny —
HAKOIUYEHHS HOTo B aTMocdepi y BUIIISIA a30Ty No.

KopeneBa cuctema pociauH 3acBOIOE TUIbKM HOHHI (POpMHU a30Ty — KaTIOH
amonito NH," i mirpar-anion NOj . Ile Tak 3BaHuMii MiHEpanbHHil a30T TPYHTY
(¥oro BmicT mpubau3HO 1% BiJ 3araibHOI KIIBKOCTI TPYHTOBOTO a30TY).

Pocauau moBepTaroTh a30T B TPYHT 3 ONAIUM JIMCTAM 1 BIAMEPIIMMU
4aCTUHAMH, TOOTO y (hOpMi OpraHigHOTO a30Ty.

OcHoBHa (popma rpyHTOBOTO a30Ty — TyMYC.

Ilepemeopenna opzaniuno2o azomy 6 amiak i CHOJAYKU AMOHIIO
Hazueaemovca npouecom amonipikayii. Woro XiMmidHa CyTh TONATAEK Y
Bi/IIIETIEHH] aMiHOTPYII, B peaKiil Ae3aMiHyBaHHs. Fe 1eii mporiec i BILIMBOM
crnenupIuHUX aMOHI(PIKYIOUUX MIKPOOPTraHi3MiB TPYHTY.

Ilepemeopenna amiaky abo amoHilo 6 Himpamu HA3UBACMBCA NPOUECOM
Himpugixkayii. lleit npouec npoTikae B pe3yNbTaTi  KUTTETISIBHOCTI
HITpUGIKYIOUUX OaKTepiil.

B pesynbrati amonidikariii 1 HiTpudiKaiii a30T He BTPAYa€ThCSI TPYHTOM, a
TITBKH MIEPEXO0JIUTh 3 OPTaHIuHO1 ((OPMH B MIHEPAIIbHY.

A30m epynmie UHOCUMbCA MPbOMA NOMOKAMU.

- NEepIIvii MOTIK — BUHIC a30Ty 3 010Macol BpOXKaw KYJIbTYpHUX
POCIIMH — OCHOBHA MTPUYMHA 3011HIHHS TPYHTIB Ha a30T;

- IpYruil MOTIK — BUMHBAHHS MiHEpaJbHUX (OPM a30Ty BOJIOIO
aTMOC(EepHHUX OMaaiB 1 TPYHTOBUMH BOJIAMH;

- TPETIN MOTIK — HPoUec MIKpOOIoN02IUH020 8I0HO6IEHHA HIMPAMHO20
azomy 6 HuUdMc4i OKCuOu i MOJNeKyaAApHUll azom — Oenimpudixayis. Bin iine
4yepe3 HACTYITHI CTauli:

N037 — NOZ — NO — NZO — N2.

HeniTpudikaiiss 3A1HCHIOETbCS TPYNo0 OakTepii—neHiTpudikaTopiB 1 3a
MacmTaboM il MOXHa TOPIBHATH 3 BUMUBAHHSIM MIHEPAIHHOTO a30Ty BOJAMHU.

Bionosnoomscs empamu 2pyHmogo20 azomy 3 KilbKOX 0xcepeil:

— OpraHivyHi 3aJMIIKU BiaMepiioi Oiomacu;
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TEMA 31. BIOTEOXIMIYHI DUK/IM OKPEMHKX EJIEMEHTIB

— mponec ikcamii MOJEKYISIpHOro a3oTy (a3oT¢ikcaiii) arMocdepu
OyJ1b00YKOBUMH OaKkTepsIMHU, sSIKI KUBYTh B CHUMO1031 3 OOOOBMMH Ta IHIIMMH
pPOCIIMHAMY;

— a3ordikcaiis BUIBHOXKHBYYMMH B TPYHTI MIKPOOpTaHi3MaMu pOAY
a30T00aKTep, KIOCTPHUIAISIMU, OJHOKIITUHHUMU rpudbamu Ta BogopocTsmu. Lli
MIKpOOPTaHi3MH BIJHOBIIOIOTH a30T IMpHU y4yacTi (EpMEHTIB HITPOreHa3u 1
bepenoKCHHIB — 3aT130BMICHUX O1JIKIB.

bioeeoximiunuii yuxn @ocgopy

Kpyroobir ¢ochopy B mpupoai CyTTEBO BIAPI3HAETHCS BiJ KpIiroooOiry
a30Ty: 4Yepe3 HEeJEeTYydICTI MPUPOJIHUX CHOJIYK (ochopy B HbOMY HE MpuUiMae
y4acTh aTMocdepa.

OcCHOBHE MPUPOJIHE JIKEPENO HAIXOJKEHHS (pocPopy B IPYHT — MOBUIbHA
epo3is, XIMIYHUI pO3KiIaa MiHEpaIbHUX (QocdaTiB MiJ €0 BOAH, BYTJIIEKUCIOTO
ra3y, KUCJOT 1 MIKpOOpraHi3MiB HpyHTY. Po3unHeH1 gocdaTu cTaroTh JOCTYTHUMU
JUIsl 3acBO€HHS. BawxnmuBuM mxepeno dochopy € TakoX BHBEPKEHI TipChKi
nopoau. HaitOuibn BaxJIMBUIM UK KPYrooOIiry BKJIIOYA€ POCIWH 1 TBAPUH CYIIII,
K1 TOBepTaroTh (hochop TPYHTY MICIs CBOET CMEPTI, a TaKOX 3 MPOIYyKTaMU
KUTTEMISUTBHOCTI.

Biamepii opranizmu, abo iX CE30HHO BIAMHUpAIOYl YACTHUHU, HAMPHUKIIA,
JUCTKU, MIHEPATI3yIOThCS MIKPOOPTaHi3MaMU 1 TOBEPTAIOTHCS B TPYHT.

MinepansHi  (ocharu TpyHTY MIAJAIOTH TPOIECY pempozpalauii —
nepemeopeHHIo 6 NPAKMUYHO HepOo3YUHHI hochamu i 2iopokcodochamu. 3 ux
cniostyk ¢docop 3/1aTHI 3aCBOIOBATH JIMIIIE AYy>KE€ HEOArato pocivH.

[ToTpe6a TBapuH y ¢docdopi Bullla, HXK y POCIHH, Tak K ¢ochaTtu BXOAATh
B CKJIaJl PEUOBUH KICTOK CKEJNETY, MO3KY 1 KJIITUH HEPBOBO1 CUCTEMHU.

VY BopoiiMax ¢ocdop 3aCBOIOETHCS (PITOTUIAHKTOHOM 1 MO XapyOBOMY
JAHIIOTY, SIKAWA BKJIOYa€e pud 1 MTaxiB, B Malllii CBOiM YacCTHHI MOBEPTAETHCSA B
Kpyroobir y Buriami TryaHo mnraxiB. [pyra, Oimpma wactuHa ¢docdaris
OCaJKYEThCSI B MOPCHKHX BOJOWMAxX y BUIJISAAlI KOHKpEIH — KyJermomiOHuX
MiHEpaJIbHUX YTBOPEHB, K1 3a CKJIaIOM OM3bKi 0 anaTuTiB. Llei moTik jaumie Ha
7-10% wmenme ctoky QocdariB B okeanu. Mops Ta OKeaHM — TOJIOBHI
aKymyJsTopu (ochopy B 3araibHOMY 010reoxXiMIYHOMY IUKI. Y BOJoMMax BiH
3aJIMIIAETHCS HAMOBro, MpakTUYHO BuOyBatoun 3 Kpyroodiry. Timekm 10%
dochopy TpyHTY uepe3 TpodiuHi JNaHIOTH moTparuiie mo0 moauan, 30%
¢ikcyeTbesa rpyHTOM, a 60% moTparuisie 13 CTOKOM B OKeaH Ta Bojomu. OcTaHHi
CTalOTh OTPYHHUMHU, KOJIH KUIBKICTh ocdopy Ounbiie 15 mr/i.

biozceoximiunuit yuxn Kanvyiro

Jxepeno Ca y 6iocdepi — mitocdepa. BiH Bojonie OCUTH BHUCOKOIO
MirpatiitHoto 31aTHicTi0. B Mopsax Ca crnoxuBaeTbcs MOPCHKUMM OpPraHi3MaMu y
BEJIMKUX KUIBKOCTSIX, 1 MICASA iX BIAMHUpPAHHS HArpoMaKye€ThCsl Yy BHUIJISII
KapOOHATHUX MOKIA/IB (KOpaoBi pudu, TOHHI BIAKIAIM KapOOHATIB).
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Ca Oepe ydacth y OaraThoX mpoliecax T'PYHTOYTBOpeHHs. BiH memeHTye
IPYHTOBI YaCTHUHKH, CIPHUAIOYM YTBOPEHHIO BOJOCTIMKOI CTpyKTypu. Kanbiii —
OCHOBA POJIFOYOCTI TPYHTIB.

Ca BrumMBae Ha po3unMHEHHs ab0 ocajpkeHHs okcuaiB Fe, Al, Mn, Si. ¥V
3HAYHUX KIJTBKOCTSAX CIOKUBAETHCS OPraHi3MaMH.

biozeoximiunuii yuxn Cuniyiro

Cwuiniid y BUTTISI CHITIKATIB BXOJIUTH IO CKIaay maibke 800 minepaiis, aye
B jitocdepl BiH B OCHOBHOMY MicTuThbea y Burisiai SiO,. Haitbineme SiO,
PO3YMHSETHCS y MPICHUX BOJIAX, HAMEHIIIE — B MOPCHKHUX.

['pynToBH# KpeMHe3eM Si0, akTUBHO 3a7Ty4a€eThbcs B 010KpyTrooOir.

XBoIIli, TamopoTi, MOXH, KOBHWJIA, OCOKH, 3JIaKH, TOJIKHA XBOWHUX JEpEB,
JIUCTS Ta Kopa ay0a, OCUHU NIEPEBOJIATh HOTO B XapaKTEPHY MiHEpabHY POpMy —
Oionimu, K1 yTBOPIOIOTHCA B OCOOJIMBOMY TEPMOJAMHAMIYHOMY IIOJI >KMBOTO
opranizmy. Ilicns BigMupaHHs opraHi3miB 01011TH BUBUIBHIOIOTHCS, PYHHYIOTHCS 1
KpEMHE3eM BCTyHa€e B HOBUU OloreoximMiuyHuM 1ukiI. OCTaHHIA MOPYHIYETHCS
TEXHOT€HHUMHU (DaKTOpaMu: TEpPEeBE3CHHS Ta TMepepoOka KpemHeszemy (Iiera,
[IEMEHT, CKJI0). Y Bogoiimu Cuiiliii mocTymnae 3 BiIX01aMH HAITIBIPOBIIHUKOBOTO,
CUTLCHKOTOCIIOAPCHKOTO BUPOOHUIITBA, 3 MOOYTOBUMH CTOKAMU.

bioceoximiunuu yuxn Oxcueeny

OkcHUreH — CUJIbHUM OKHCHUK, TOMY aKTHBHO BCTYNAa€ B PI3HI XIMIYHI
peaxiiii 3 yTBOPEHHSAM OKCHUJIB, TJIPOKCUAIB, KUCJIOT TOUI0. BXoauTh a0 ckiamy
MPAKTUYIHO BCiX MiHEPATbLHUX YTBOPEHB, a TAKOXK JIO CKJIATy )KMBOI pEUYOBUHHU.

OKcHreH — akTUBHUM y4acHU O10KpyroooOiry, MoriMHAETbCS OpraHi3MaMu y
Buriisiit O,, CO,, H,O, okcumiB Ta 1HIIMX CIHOJYK, BUAUISETHCS 3 MPOAYKTaMU
MeTaboIi3My.

[Toroxu O, MOXHA BUIIJIUTH B I€0JIOTIYHOMY Ta 010JIOTIYHOMY KPyroooirax.
i moToku 100pe BUpaXkeH1 MIXK yciMa KOMIIOHEHTamMu 6iocdepu: T

rpyHt CO, > O, )KUBa PEYOBUHA;
rpyat CO; > O, armocepa;
atMoctepa CO, <« O, rizpocdepa (oxean).

[uknu nOopymyloThCcsl TEXHOTEHHUMHU MirpamisiMd. Bukuam BeluKux
kibkocTel CO,, TBEPANX YaCTUHOK, a€pO30JiiB — MOTIpIIy0Th 00MiH OKCHUTEHY.
Pi3H1 BiIXO/IM, CKMHYTI y MPUPOJIHI BOJIHU, 3B'SI3yIOTh PO3UYMHEHUN y BOJ1 KUCEHb.
3a0pynHEeHHsI TpPYHTIB, BUpYyOyBaHHs JiciB 3MeHuye oomiH O, ta CO, Mixk
aTMOoc(heporo Ta CyX010JI0M.

bioceoximiunuii yuxn @epymy

depyM aKTUBHO 3aly4daeTbcsl B KpyroooOir. XiMiyHO HANOUIBIN aKTHUBHI
kosoinai popmu Fe(OH)s, Fe(OH),. Xova BiH myxke peakiliiiHO 3AaTHHM, MPOTE
BOJIOZIIE€ MaJIOI0 MITpAaIliifHOIO 3/IaTHICTIO 1 TOMY I'€OXIMIYHO HE MEPEHOCUTHCSA Ha
JlaJieKl BIACTaHI.
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TEMA 31. BIOTEOXIMIYHI DUK/IM OKPEMHKX EJIEMEHTIB

VY rpyntax Fe HarpomamkyeThCcsi 3BUYAHO Y BUTJISAII OPTaHOMIHEpAIbHUX
CIIOJTYK, OKCHJIIB, T1JPOKCH/IIB 1 Y CKJIa/Il TIMHUCTUX MIiHEpaiB.

Fe akTUBHO MOTIMHAETHCS KMBOIO PEYOBHHOIO, 2 TOMY HOro 010reoXiMidH1
UK 100pe BuUpaxkeHi. Y pocnuHax Fe BXxpoauThs 10 ckiaay ¢epMeHTIB, a B
IHIITUX OpraHi3Max — JI0 CKJIaay reMoryio0iny kposi. [licis BiaMupaHHs opraHi3MiB
Ta iX MiHepamizaiii ogHa yactuHa Fe moBepTaeTbcsi B TpyHT, 1HIIA — y TIPUPOJIHI
BOJIH.

JlIronuna mopyinye OioreoxiMiyHUN 1UKA Fe, BUiIydaroud pyau 13 3eMHHX
HaJp.

bioceoximiunui yuxn Hampiio

B Mamux KUIbKOCTAX HEoOXiAHMM BciM opraHidmam. Harpiii jerko
PO3UMHSIETHCS, Ty’)KE€ PYXOMHI 1 TOMY MITpy€ Ha JajieKi B1ICTaHl, aKyMyJIIOIOYUCh
y 3aMKHYTHX OaceifHax (o3epa, MOpsi, OK€aHH). Y MOCYyIUIMBOMY KiiMati Hatpiii
Mirpye ciabo. Bin HarpoMamxyeTrhcs B jaHAmadTax, 3yMOBIIOIOYN 3aCOJCHHS
rpyHTIiB ((i310J0TIYHY CYXICTh TPYHTY), a00 yTBOpIO€ Mokiaau coyied Hatpiro y
BOJIOMMaX.

HaiiGinpmni kimpkocTi Hatpito 3amy4aroTbCs B Te€OJIOTIYHHMM KpyroooOir, a
MeHI — B OiojoriyHuid. J[isSUIbHICTh JIFOJWHU BHOCHUTH ICTOTHI KOPEKTHUBH Y IIi
KpyTooO0iry.

bioeeoximiunuii yuxn Cynvghypy

Cynbdyp — eleMeHT 3 JOCUTh IHTEHCUBHUM NPUPOJAHUM Kpyroobirom. lle
MOSICHIOETbCS  3HAYHOK  PO3YMHHICTIO cynb(aTiB, iX 3HaTHICTIO WTH 3
aTMOC(EpHUMH OMalaMH 1 TPYHTOBUMH BOJaMH B OK€aH 1 OBEPTATUCh HA CYIY Y
BUTJISIAL aepo3osieil. Aepo30ii yTBOPIOKOTHCS MiJl Yac MITOPMIB 3 MOPCHKOI MIiHU 1
NEPEHOCITHCS Ha BIJACTaH1 B TUCAY1 KIIOMETPIB BITpamHu.

[TomMITHUI BHECOK y KPYTOOOIT CIpKA BHOCSTh BYJIKAHH, SIKI BUALIAIOTH SO».
Hyxe 3HauHUM € HaaxoixkeHHs H,S, skuil BUILIAETHCS CIPKOBITHOBIIOIOUUMHU
OakTepisimu cymii 1 mopiB. LI Oaktepii BITHOBIIOIOTH Cydb(aTH 1 BUKUIAETH B
armocdepy npubmmsao 10° T cipku B pik.

[Ipupoguuii KpyrooOir Ccipkd CHIBHO Je(popMOBaHUN MPOMHUCIOBOIO
TUSTTBHICTIO JIFOIMHUA. AHTPOIIOTEHHI BUKHUIM OKCHJIIB CIpKH B aTMocdepy Oibiie
200 MJTH T B piK, 110 MEepeBUILY€E CBiTOBE BUPOOHUIITBO HySOy.

AtMocdepHi nmoToku nepeHocsaTh SO, Ha BiACTaHI B TUCSUI KiToMeTpiB, SO,
OKHUCHIOEThCSI KUCHEM ToBITpst 10 SOj3 1 yTBOproe 3 Bogow H,SO,. B pesynbrarti
JTAJICKO BiJl 30H MTPOMHCIIOBOTO PO3BUTKY MOXKYTh BUIAQJIaTH KUCIOTHI jo1mi 3 pH =
3,5-4,5, iK1 TPU3BOJATH 10 CUIILHOTO 3aKUCJICHHS TPYHTIB.

MoxumBo gomyctuMuii BMict SO, B moBitpi ckiamae 10 °% (3a 06'eMom).
POCITHHH THHYTb, SIKIO BMICT I(OTO ra3y ckiagae B moBitpi 10 % (3a 06'eMom).
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ITPHKJIAJIH PO3BA3YBAHHA 3AJIAY 3 PEILJIIKALIII TA
TPAHCKPHIILIT

[Ipu po3B’s3yBaHHI 3ajad 3 peIUTKalii 1 TPaHCKPHUIII HacaMIepe
BCTAHOBJIIOIOTH sAKiCHUM Ta KuibKicHuM ckian JJHK ta PHK, GimkoBux mosekyi, ix
pO3MipH Ta Macy.

Heo6xi1HO TakoX mmam’sITaTH, I0:

— JIOBXXMHA OJHOTO HyKJeoTuaa, abo BiJCTaHb MDK JIBOMa CYCIIHIMHU
B3710Bk oci JIHK, ctanoButs 0,34 HM;

— cepeaHsl MOJIEKYJIsipHA Maca OJJHOTO HYKJIeoTHa 345 yMOBHUX OJMHUIIb;

— cepeHs MOJIEKYJIsIpHa Maca OJIHi€l aMIHOKHUCIOTH JTopiBHIOE 100 yMOBHUX
OJIMHUIIB;

— MoJIeKyJa O1Jika B cepeIHbOMY ckianaerbes 3 200 aMiHOKHUCIIOT;

— KOXKHY aMIHOKHCIIOTY B OUIKOBIA MOJIEKYJ KOJY€ TPHUILIET HYKICOTHIIB
1-PHK (minx wac Tpancmusii);

— JIIS. BUBHAUEHHA JOBXHUHU TeHa (1) BpaxoBYIOTh KUJIBKICTh HYKJICOTHIIB,
sIKa MICTUThCS B ofHOMY JiaHIto31 JIHK;

— JUIsl BU3HAUEHHS MOJEKYJSIpHOi Macu reHa (Mr) BpaxoBYIOTh KUIBKICTh
HYKJICOTHU/IIB, 1110 MICTUThCS y 1BoX JaHIorax JJHK;

— TPaHCHALIS 3M1HCHIOETHCSA 3T1AHO 3 TCHETUYHUM KOJIOM;

— niia Beix JIHK Bukonyetbces npasuiio Yapradda: A=T; ['=L1;

— A+I" = T+I (BMICT NypHHOBUX a30TUCTUX OCHOB — aJCHIHY 1 T'yaHIHY —
JIOPIBHIOE BMICTY MIPUMIJUHOBUX a30TUCTUX OCHOB — TUMIHY 1 LIUTO3UHY);

— cymMa Bcix HykiaeotuaiB B Mojekyiai JJHK abo PHK (A+T+I+L uu
A+Y+I'+1) ctanoButs 100%.

3aoaua 1

VY ¢parmenti ogHoro nanirora mosiekynu JJHK HykimeoTuaun po3raimioBasi y
takiit mocaigoBHocTi: TTIT AT ALII' TTA AAT LT'A.

[ToGynytite cxemy nBosaniororoi JIHK. Buznaure nopxuHy y HaHoOMeTpax
1poro (parmeHTa. BuzHaute mMacy BOJAHIIOTOBOTO (hparMeHra.

Po3B'si3yBaHHS:

3riIHO0 MPUHIUNY KOMIUIEMEHTAPHOCTI, 3alMIIEMO CXEMY JIBOJIAHIIOTOBO1
JIHK:

TTT AI'Il AL’ TTA AAT LT'A

AAIl T TI', AT TTA TILT.

Koxen nykneorun 3aiimae 0,34 uM. J[oBkrHA JBOJAHIIOIOBOTO (hparMeHTa
JIOPIBHIOE JTIOBXKMHI OAHOTO JaHitora. B ¢parmenti 18 map HyKkIeoTHIIB, 3BiJICH
nowxuHa ¢pparmenta [IHK nopisutoe: 0,34 x 18 = 6,12 (am).

Koxuuit HykieoTux Mae MOJNEKyJIsipHy Macy 345 a.o.Mm., 3BiAcH Maca
dbparmenTta JIHK: 345 x 36 = 12420 (a.o.M.).
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3aodaua 2

bioximiuynuii anam3 mokasaB, mo A0 ckiany 1—PHK Bxomautes 22 %
aJICHUIOBUX HYKJIEoTum1B, 12 % ypummioBux Ta 26 % ryaninoBux. Buznaute
nykineotuauuid ckiaa JAHK, 3 axoi 6yna TpanckpuboBana gana i—PHK.

Po3B’s13yBaHHS:

Bincotok mutuaunoBux HykiaeotuaiB y i-PHK ckmanae:

100 % — (22 % + 12 % + 26 %) = 40 %

Monekyna JIHK cknamgaerbcst 3 JBOX JAHIIOTIB, OTXKE, HAa OJIMH JIAHIIIOT
npunagae 50 %, TOOTO BABIYI MEHIIE HYKICOTHIIB. BusHauaemo ckian
koayroyvoro naxiora JJHK:

i—PHK

22 % A

12%Y

nmanuror JJHK

26 % 1T

40 % 1]

T=22%:2=11%.A=12%:2=6%.
I'=40%:2=20%.11=26%:2=13 %.

Hpyruit nanmror [JHK mae, 3riqHo npuHIUMy KOMITZIEMEHTAPHOCT:
A=11%, T=6%, TI'=13%, L =20%.

Orxe, B nuiomy B Mosekyial JIHK npoueHTHuUH BMICT HYKICOTHAIB

HACTYITHHUM:
A=6%+11%=17 %, T=11%+6%=17 %,
=13 % +20 % =33 %, I'=20%+ 13 % =33 %.

3adaua 3

Busnaute MonekynspHy Macy Ta JIOBXKHHY Te€Ha, SKII0 y HbOMY
3aKO0JIOBAaHUN TMOJINENTHA, MOJEKYJsipHa Maca sikoro nopiBHioe 28000 a.o.m. o
Mae OLIbIILy Macy — OUIOK YM I'eH, 110 HOro Koaye?

Po3B’s3yBaHHS:

binok cxmanaerses 13 28000 : 100 = 280 aMiHOKHCIIOT.

Lle#i G170K KOIY€ETHCS OJTHUM 13 JIAHITIOT1B TeHa, sSIkuii MicTuTh 280 X 3 = 840
HYKJICOTHIIB.

MonekynsipHa Maca reHa (ckiamaerhes 3 1Box jdaHioriB JIHK) 1 nopiBHioe:

345 x 840 x 2 =597600 a.o.m.

JIoB>KMHA reHa JOPIBHIOE TOBXKHUHI OJTHOTO 3 HOTO JIAHIIIOT1B:

0,34 x 840 =285,6 (am).

[TopiBHIOEMO Macy TeHa Ta macy nodinentunay: 597600 : 28000 = 20,7,
TOOTO Maca reHa npubmu3Ho y 21 pa3ziB OUIbIIA HIXK Maca MOJINENTHTY.
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3adaua 4
®dparment nepiroro yanmiora JIHK mae Taky HyKI€oTHAHY MOCIIIOBHICTb:
TAHOATATITAI'TUI'L].  BwusHaure  MOCTIZOBHICTH  MOHOMEpPIB  OlIKa,
3aK070BaHOTO (pparmMeHTOM Jipyroro janimora JJHK.
Po3B’s13yBaHHS:

JHK: - TAIL] — AT'A — TIT — AI'T — L'
Il If [l [l Il

— ATI — TUT — AL - THA — rar
iPHK: - YAIL — ATA — yIT — ATY — HI'LL
bimok: - TUD — apr — TpHII — cep — apr

[TocninoBHICTH MOHOMEPIB OLJIKA: TUPO3UH — APTiHIH — TPUNITOPAH — CEPUH
— apriHiH.

3aodaua 5
@®parmMeHT JaHIora A OuIKa HOPMaJbHOI'O TeMOTJIO0IHY CKJIaJa€ThCs 13
7 aMIHOKHMCJIOT, pPO3MIIIEHHUX Y TaKii MOCIIIJOBHOCTI:
BaJI — JIeH — Jiel — Tpe — mpo — IJIH — JIi3.
1. Axa O6ynoBa ¢parmenta 1IPHK, mo € Marpuuero st CHHTE3y LbOTO
(dbparMeHTa MOJIEKYJIU TeMOTIIO0IHY?
2. SAxa 6ynosa pparmenta JTHK, mo koxye nany iPHK?

Po3B'a3yBaHHs:
bintoxk Bam - med - nme - Tpe — mHOpo — TIM — I3
iIPHK TVY - V¥V - VvV - A0 - OO - HOAA - AA
: A A 4 4 A
JHK: HOAA - AAT - AAT - TIrA - ITA - TITT - TIT
If If Il If If Il Il
I'TT TTA TTA ALT LT [HAA AAA

3aodaua 6

l'opmon pocty moauHM (COMATOTPOIIH) — OIOK, MO MICTUTh 191

amMiHOKUCTOTY. CKUTBbKUA KOIYIOUMX HYKJICOTHIIB 1 TPUIUIETIB BXOJIUTH IO CKJIAay
reHa COMaToOTpPOITiHY?

Po3B’s13yBaHHA.

OnHy aMiHOKHCIIOTY KOAYE TPHIUIET HYKJICOTHIIB, OTXKE, JO CKJIaIy TeHa
COMATOTPOIIHY BX0OAUTh 191 Tpurmer.

191 x 3 =573 (HyKJI€OTHIM) — OJIVH JIAHIIIOT;

573 x 2 = 1146 (aykneoTuaiB) — 0OMIBa JIAHITIOTH.

Otxe, 10 CKJIaay TeHa COMATOTPOIHY BXOAUTh 191 Tpurier, mo MiCTUTh
1146 nykneoTtunis (0OMBa JIAHIIOTH TE€HA).
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IIPHKJIA/IH PO3B'A3YBAHHA 3A/I1AY 3 TEHETUHKH

Memoo ciopudonociunozo ananizy — tepenadadae CXpenryBaHHS OCOOWH 3
KOHTPAaCTHUMU (aJbTEepPHATUBHUMU) O3HAKaMHM; aHAJI3 MPOSBY y TIOPUIIB TUIHKU
JOCTIPKYyBaHUX O3HAK, Oe3 ypaxyBaHHsS IHIIMX; BHPOLIYBaHHS Ta aHali3
MMOTOMCTBA KOKHOT OCOOMHHM OKPEMO BiJ 1HIIINX; BEJCHHS KIJIbKICHOTO IMIIPaxXyHKY
riOpuiB, K1 BIAPI3ZHAIOTHCS 10 JOCIIKYBAaHUM O3HAKaM.

Momnoecibpuone cxpewjysanHs — CXpEIlyBaHHS, Yy SKOMY BUKOPHCTOBYBaHI1
0aThKIBCHKI (DOPMHU BIAPI3HIIOTHCS 32 OJHIEIO MAPOI0 ANbTEPHATUBHUX O3HAK.

Jueibpuone cxpewyysannsi — CXpElIyBaHHs, 3a SKOTO OaTbKIBCHKUI
OpraHi3M BIIPI3HSIETHCS JBOMA MapaMH albTEPHATUBHUX O3HAK.
lloniciopuone cxpewysamnss — CXpellyBaHHS OCOOWH, SIKI PI3HATHCS 3a

TpbOMa 1 OUTbLIE TApAMH AJIETbHUX TE€HIB.

llepwuii 3axon Mendens ab0 3aKOH OJHOMAHITHOCTI TiOpUIIB MEPIIOTO
MOKOJIIHHS: y MEepUIOMY MOKOJIHHI BIJl CXPEUIyBaHHS TOMO3HUIOT 13 JTOMIHAHTHOIO
Ta PELIECHBHOIO O3HAKAMU BUSBISETHCS TITHKU JOMIHAHTHA O3HAKA.

pyeuii 3axon Mendens ab0 3aKOH pO3ILIEIUIEHHS: NPHU CXpEUlyBaHHI
riOpUJIiB MEpUIOr0 TMOKOJIHHA y HAIIaJKIB CHOCTEPITa€EThCS PO3IIETLICHHS
dbeHoTUnoBUX KjaciB y chiBBiaHOmEeHH1 3:1, 3a renotunom 1:2:1. Ilpu HenmoBHOMY
JOMIHYBaHH1 po3ieryieHHs B F, 3a peHoTuriom 1 3a reHOTUIIOM CTaHOBIATH 1:2:1.

Tpemiu 3axon Menoens abo 3aKOH HE3aJeKHOTO yCHajKyBaHHA reHiB. [Ipu
TUTIOpUIHOMY Ta TOJITIOPUIHOMY CXPEIIyBaHHAX TE€HH 1 1X O3HAKH
YCHAJAKOBYIOThCA He3alexHo. Posmernenns B F, 3a d¢enotunom mnpu
TUTIOpUTHOMY CXpelyBaHHI TP MOBHOMY JMoMiHyBaHHI 9:3:3:1, 3a reHOTUTIOM —
1:2:1:2:4:2:1:2:1.

Jlominanmna o3naka — O3HaKa, 1O BUSBISETbCA Yy TIOpUIIB NEPIIOTO
MOKOJIIHHS MPU CXPELyBaHHI YUCTUX JIHIM.
Peyecusna o3naxa — O3HaKa, IO HE MPOSBIAETHCA Yy TIETEPO3UTOTHUX

O0COOMH BHACIAOK NPUIYIICHHS MPOSIBU PELIECUBHO1 ajlell.

AnenvbHi 2eHu — Pi3H1 BapiaHTH OJHOTO T'€HY, 110 3yCTPIYaIOThCS B MEXKax
OJIHI€1 MOMYJISALIT OPTaHi3MIB Ta BU3HAYAIOTh P13HI (PEHOTUIH LIUX OPTaHI3MiB.

3axkon yucmomu eamem: KOXKHA TrameTa AMIUIOINHOTO T€TEPO3UTOTHOTO
OpraHi3My Hece JIMIIE OJIMH aJieJIbHUM TeH 1 He MOKE OJTHOYACHO MICTUTH OOM/IBA

l'enomun — 1e CYKYIHICTh YCIX TE€HIB, IO MICTIThCS B 3aIlIiAHEHIN
SMIICKITITHHI 1 € MaTEPiaIbHOIO OCHOBOIO CITaKOBOCTI.

@enomun — CyKyHHICTh 30BHIIIHIX 1 BHYTPIIIHIX O3HAK Ta BIACTUBOCTEH
Oprasiamy, ski cGOpMyBalIuCh Yy pe3yJbTaTl B3a€MOAIl TEHOTHIY 1 YMOB
30BHIIITHBOTO CEPEIOBHUIIIA.

Ananizyroue cxpewysamHs — CXpellyBaHHS OCOOWH 13 JOMIHAHTHOIO
03HaKOI0 y (DEHOTHMI 1 HEBIJOMUM T€HOTHIIOM 13 PEIECUBHOI TOMO3HUIOTOIO, 3
METOI0 BU3HAYUTH T'€HOTHI MEePUIOi OCOOMHH.
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llosne Oominysanmusa — B3a€EMOJIS JBOX alieJiell OJHOrO TIeHa, KOJu
JIOMIHAHTHUM ajielb MOBHICTIO BUKIIIOYAE MPOSAB il Apyroro auens. Y QeHoruri
MPUCYTHS TUTbKHM O3HAKa, 10 3a/1a€ThCS IOMIHAHTHOIO aJIeJIeIo.

Henoene oominyeannss — JOMIHAHTHUM ajiejb Yy TE€TEPO3UTOTHOMI CTaHI HE
MOBHICTIO TIPUTHIYYE M0 PEIIECUBHOTO ajens. [ eTepo3uroTn MaroTh MPOMIKHUI
XapakTep O3HaKH.

Haooominyeanus — OLIbII CUIIBHUHN MPOSIB 03HAKU Y TE€TEPO3UTOTHOT 0CO0H,
HIXK Y OyAb—AKO1 TOMO3UTOTHO].

Kooominysannss — mposiB 'y TiOpuIiB HOBOi O3HAaKd, OOYMOBJIECHOI
B3a€MOJIIEI0 IBOX PI3HUX ajelieil oqHoro reHa. @eHOTHN reTepo3uroT He € YUMOCh
MPOMI>KHUM MK (PEHOTUITAMH P13HUX TOMO3UTOT.

Peyunpoxne cxpewysanns — cucreMa cxpenlyBaHb, [0 BUKOPUCTOBYETHCS
JUTS 3'ICYBaHHS XapakTepy yCHaJKOBYBaHHS 03HAK. Bkitouae jBa cxpenryBaHHs —
npsiMe 1 3BOpoTHE. B 0HOMYy 3 HHMX Opra”i3Mu 3 O3HaKaMmH, II0 BHUBYAIOTHCS,
BUKOPHCTOBYIOTH SIK MATEPUHCHKI, B IHIIIOMY — SIK OAThKIBCHKI.

Jlueemepozueomu — TiIOpUAM, TETEPO3UTOTHI 3a JBOMa JIOKycaMu (3a
aJeJIsIMU JBOX T'CHIB).

llonicemepo3zucomu — T1IOpUAM, TETEPO3UTOTHI 3a OaraTbMa JIOKycamu (3a
ajnensiMu 0araTh0X IreHiB).

Jlokyc — po3TalllyBaHHsI TIEBHOTO I'eéHa Ha TeHETHYHINH KapTi XpOMOCOMH.
Bapiant mnocnigmoBHocti JIHK B manomy Jiomyci  Ha3WBA€ThCS — anesieM.
VYrhopsakoBaHui mMepeNliKk JIOKYCIB JJi  SIKOTO—HEeOyab T'E€HOMY Ha3WBaEThCS
eeHemuuHo0 Kapmoio. l'enne kapmyeanHs — 1€ BU3HAUEHHs JOKyca s
crietudiyHO1 610JIOTTYHOT O3HAKH.

IIPUKJIA/IH PO3B'13YBAHHA 3A/IA9Y HA MOHOI'IBPU/IHE
CXPEII]YBAHHA
IloBHe TOMiHYBaHHSA

3adaua. Y mnepcuka ONyHIEHWW TUTIA JOMIHYE HaJ TJaJeHbKUM. SKuMuU
OyIyTh:

1) riopuau F; i Fp, SKII0 CXpEeCTUTH TOMO3MTOTHUI MEPCUK 3 OMYIICHUMHU
TJI0/IaMHU 3 TOMO3UTOTHUM, ITI0 M€ TJIaJIeHbKI TUIOAH?

2) MOTOMKHM BiJl 3BOPOTHOTO CXpEIlyBaHHS pocivH F; 3 0aThKiBCHKOIO
OIyIIeHOI0 (OPMOI0?

3) MOTOMKH BiJ aHAJI3yHOUOro CXpeIlyBaHHsS pOCAuH F; 3 0GaTbKiBCHKOIO
bopMo10, y SIKOT MII0U TJIaJIEHbKI?

Po3B'si3yBaHHS:

B — o 3 omymikoro; b — rmageHbKi MIOAH.

1) 06uAB1 TOMO3ZUIOTHI OATHKIBCHKI (POPMHU YTBOPIOIOTH OAHOTHUIIHI FraMETU
B ta b. [Ipu iiMOBipHi 3ycTpidi KOKHOI MaTEPUHCHKOI raMeTH 3 0aThbKiBCHKOIO
YTBOPIOKOTHCS OJTHAKOBI 3UTOTH, TOOTO MepIie MOKOJIiHHS Oyie OMHOTUITHUM — Bb.
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Yci pocnunn F; MaoTh MiI0a4 3 OMYIIKOI, TOMY IO HECYTh Yy coO1
noMiHaHTHUH anenb B. I'enorunu B F, OynyTh TakuMu:
F, Bbx Bb
F, IBB:2Bb: 1bb;
2) 3Harouu reHoTunu pociauH F1 1 6aTeKiB, 3aIIMCYEMO CXEMY CXpEIlyBaHHS
riopuaiB F1 3 X qoMiHaHTHOIO 0aThKIBCHKOIO (POPMOIO (3BOPOTHE CXpEITyBaHHS):
P BbxBB
F; 2BB:2Bb.
Yci 3uroru MaroTh JOMIHAaHTHUH reH B, Tomy Bce mOTOMCTBO 3a (P€HOTUIIOM
OJTHOTHUITHE — 3 OIYIICHUMH TUIOaMU;
3) 3anucyemo cxemy cxpeuryBaHHs riopuaiB Fi 3 ix 6aTbKIBCbKOIO (OPMOIO
(aHaMI3yr04e CXpelryBaHHs):
P Bbx bb
F3; 2Bb: 2bb
Bianosine: 1) yci pocnunu F; MawoTh omymieHi mioau, reHotun Bb; 2)
TeHO—THUIIU MMOTOMKIB BiJ] cxpetryBanHsa pociuH F; (Bb) 3 dopmoro BB 6ynu 1BB:
IBb, 3a denotunom yci omyiieHi; 3) T€HOTUNU TOTOMKIB BiJl aHANI3yIO4YOTro
cxpenryBanHsi 1Bb: 1bb, 3a dbenoTunom omyieHi 1 ryiajieHbKi y CIIBBITHOIICHHI
1:1.

HenoBHe 1oOMiHYBAHHSA

3aodaua.

[Ipu cxpelryBaHHI MiXK COOOIO POCIMHU YEPBOHOIUIONHOI CYHHIl 3aBXKIU
JAI0Th TIOTOMCTBO 3 YEPBOHUMH STOJAMH, a POCIMHHU OUIOMIIONHOT — 3 OUIMMH
sronamu. [IOTOMCTBO Bil CXpellyBaHHS IIUX COPTIB Ma€ pOXKeBi siromau. Ske
MOTOMCTBO BHHHUKHE TMPHU CXPEIIyBaHHI MK COOOIO0 POCIHH CYHHIIl 3 POXKEBUMU
ATO/IAMH, SIKIO JOIYCTUTH MOHOTCHHMI KOHTPOJb I11i€i 03HaKu? Ske moToMCTBO
Oyne oTpuMaHe BiJ 3BOPOTHUX CXpeEIlyBaHb, POXKEBOIUIOJHUX POCIUH 3
BUX1IHUMU OaTbKIBCBKUMH COPTaMU?

Po3B's3yBaHHs:

A — 4epBOHI SATO/IU; a — 0111 ATO/IH;

AA — 4epBoHI fAro/in; Aa — pOXKEBI ATr0/IM; aa — OUTI ATOJIH.

1) P Aa (poxes.) x Aa(poxes.)

IAA (uepB.): 2Aa (poxes.): laa (6111.);

2) P Aa (poxes.) xAA(uepB.)

[AA (ueps.): [Aa (poxeB.);
3) P Aa (poxes.) x aa(6111.)
[Aa (poxes.): laa (61).

Biamosine: 1) 25% dvepBonomnoguux pociuH (AA), 50% poKeBOIIOIHUX
(Aa), 25% Oumommogaux (aa); 2) 50% wuyepBoHommomuux (AA), 50%
poxkeBoronaux (Aa); 3) 50% poxkeBormongaux (Aa); 50% Oinormnoauux (aa).
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AHAJI3VIOUE CXpelnlyBaHHA

3aodaua. Y xypei po3onoaiOauii TpediHb TOMiHY€E HaJ MpocTuM. [ITaxiBHUK
1I03PIOE, IO ACSIKI 3 BIaHOTIB, SIKI MalOTh PO30MOAi0HMIA TPeOiHb, TETEPO3UTOTHI
32 YUHHUKOM IPOCTOro rpedeHs. Sk yCTaHOBUTH, Y BOHU T€TE€PO3UTOTHI?
Po3B'a3yBaHHS:
A — po3onoaiOHui rpebiHb, a — MPOCTHM TpebiHb;, AA — po30IoaI0HUN
rpebidb, Aa — po30moAi0Hu rpediHb, aa — IPOCTHM TPediHb.
1) P AA (po3.) x aa (mpocT)
F1 Aa (po3);
2) P Aa(po3.) x aa(mipocr.)
F1 [Aa(por): 1 aa(mipocr.).
BianoBinb: AKmo Kypka Oyjia TOMO3MIOTHA, TO MPU CXPEIIyBaHHI 3 MIBHEM,
0 Ma€ MPOCTUH TpeOiHb, PO3UIEIUICHHS HE BIIOYIEThCS, yC€ MOTOMCTBO Oyze
MaTu po30MNoa10HUN IpediHb. AKIIO X Kypka OyJia reTepo3uroTHa, To BiAOyAEThCS
posieryieHHss y chiBBigHomeHHl 50% 3 pozonomionum rpedenem, 50% — 3
MIPOCTHM.

JIuriopuaHe cxpenryBaHHA

3aodaua.

Y F; Bix cxpelryBaHHS YEPBOHOKOJIOCHX O€30CTHX POCIMH IMIICHUIN 3
O1JI0KOJIOCUMH OCTUCTUMU BC1 POCIIMHU BUSBUJIUCS YEPBOHOKOJIOCUMU 0€30CTUMH,
a B F, BigOynoca poswemnenHs: 159 uyepBoHOokonocux Oe3octux, 48
YEPBOHOKOJIOCUX OCTUCTHX, 57 OUI0KOJIOCUX 06€30CTuX, 16 61710KOJIOCUX OCTUCTHUX:
1) Sx ycnagkoByrOThCs 03Haku? 2) Bu3HauTe TE€HOTUNM BUXITHUX pociauH. fka
yacTuHa pociauH F, Oyne rerepo3urorHor0 3a obOoma o3Hakamu? 3) ke
PO3IICTUICHHS BU OYIKY€TE OJEp)KaTH B aHANI3YIOUOMY CXpEllyBaHHI Ta SIKY
dbopMy CITiT BAKOPUCTATH K aHAII3aTOp?

Po3B'da3yBaHHS:

Y F; moromctBo omHomaHiTHE. ToMy OAaTbKiBCHKI POCIWHH, BIpOTiIHO,
TOMO3HTOTHI.

Ockinbku B F, crioctepiraerbes po3mnieryieHHs Ha 4 KJIacHu y CIiBBITHOIICHH]
9:3:3:1 3 mepeBaror 4epBOHOKOJOCUX 0€30CTHX HaJl O1JIOKOJIOCUMH OCTUCTHMH,
JIOMyCKAaEMO JUT€HHY YCMaJKOBaHICTh, TOAl N'€HOTUIIM BUXIJIHUX POCIUH OyIyTh
AABB Ta aabb, a ri6puais F; — AaBb.

JIns BU3HAYEHHS YaCTUHU POCIMH F,, reTepo3uroTHuX 3a o00Ma O3HaKaMH,
nooyayemo pemnTky [leHHeTa Ta miaKpecInMo JUTeTEPO3UTOTH:

P AaBb x AaBb
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N AB Ab aB ab
AB AABB AABD AaBB AaBb
Ab AABD Aabb AaBb Aabb
aB AaBB AaBb AaBB aaBb
ab AaBb Aabb AaBb aabb

TakuM YMHOM, YacTKa JUTETEpO3Uror ckiamae 4/16, ado 25% Bix
oJiep>KaHUX F€HOTHUITIB.

JUist  TpOBENEHHS ~ aHAMI3YyIOYOro  CXPEIIyBaHHS CIiJI BUKOPHUCTATH
O1JIOKOJIOCT OCTHUCTI POCIMHU 3 TeHOTUNoOM aabb. Y pesynbTaTi cXpellyBaHHS
riopunis F; AaBb 3 romo3urotHum penecuBoM aabb po3iueruieHHs B MOTOMCTBI
noBUHHO OyTH B criiBBiAHOMIEHH] 1:1:1:1. ITepeBiprmo Ta pemriTkoro [leHnera:

P AaBb x aabb

‘ 3
N AB Ab AB ab

ab AaBb Aabb AaBb aabb

Biamosinb:

1) o3HaKM YCHAJIKOBYIOTHCS HE3aJIeKHO. be3ocTicTh JOMIHye Haj
OCTHCTICTIO, YEPBOHUH KOJIP KOJOCY HaJ OLTUM;

2) renotunu BuximHux pociuH AABB, aabb; cepen pocaun apyroro
NOoKOJiHHS 25% OyAyTh reTepO3UrOTHUMHU 32 000Ma O3HAKAMU;

3) y aHami3yrouoMy CXpellyBaHHI ouiKyBaHe posmemieHHs 1:1:1:1. Sk
aHaJi3aTop BUKOPUCTOBYEMO O1JIOKOJIOCI OCTUCTI POCIIMHH.
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ITPHKJIAJIH PO3B’I3YBAHHA 3A/IAY 3 EKOJIOTII

Jlnsg po3B's3yBaHHS 3a7ad 3 €KOJOTii BpPaxOBYIOTh TakKi TEOPETHUHI
BIJTOMOCTI:

Jlanyioe owcuenenns (mpogiunuii  aanyr02) — B3AEMOBITHOCHHH MIiX
Oprani3Mam# i 4ac mepeHocy eHeprii ki Bia 11 jkepena (3eI€HOI POCIHHN)
4yepes psia oprani3miB (IIUIIXOM TIOiTaHHs ) Ha OUTBIIT BHCOKI TpO(idHI PiBHI.

Jlanyroeu scusnenns — 1€ pSAAN B3a€MOTIOB SI3aHUX BHIIIB, y SKUX KOXHUHN
nonepeHiid € 00’€KTOM KUBJICHHS HACTYITHOTO.

Ilpasuno exonociunoi nipamiou. TPHU TEPEXOIl €HEprii Ha HACTYIHHUI
TpodiuHuil piBeHs auie 10% Big HEl BUKOPUCTOBYETHCS JUIsl POYKYyBaHHS HOBOI
O0loMacu, CTaluM 3allac€HOI0 EHEepri€lo (pelira BUTPAYAETbCS B IpOLEcax
MeTtaboiizmy). OTxke, y mipaMijii 010MPOTyKTUBHOCTI KOKHUM HACTYIMHHUN PiBEHb
ctaHoBUTHh mpubau3Ho 10 % Big momepeanworo (100, 10, 1, 0.1, 0.01 % Bix
NEPBUHHOT KUJIBKOCTI 1 T. 11.). Exosoriuna mipamijia 0yBa€e TpbOX THIIIB:

— mipamiga 4Mcesl — BIOOOpaXKye YHUCENbHICTh OKPEMHUX OpraHi3MIB Ha
KOXXHOMY P1BHI, MPUYOMY 3arajibHe YUCJI0 OCOOUH, 0 OepyTh YYacTh y JIAHLIOTaxX
KUBJICHHS, 3 KOXXHUM HACTYITHUM PiBHEM 3MEHIITYEThCS;

— mipamiga Olomacu — BIJOOpa)xkye KUIbKICHE CHIBBIIHOUIEHHS MacHu
OpraHiYHOi PEYOBMHHM Ha TPO(IYHMX PIBHAX; HNPU LBOMY CyMapHa Maca pOCIHH
BUSIBJISIETHCSL OUTBLIOIO, HIXK OlomMaca BCiX TPaBOIJHUX OpPraHi3miB, Maca SIKUX, Y
CBOIO UEpry, MEPEBUIIYE MACY BCIX XMKAKIB,;

— mipamiza eHeprii — BimoOpaxye KUIbKICTh €HEeprii, sika 3aracaerbes (B K1)
HAa KOXHOMY piBHI, MPUYOMY Ha KOXHOMY HACTYMTHOMY Tpo(}idHOMY piBHI
KUIBKICTh 0lOMacH, IO YTBOPIOETHCA 3a OJMHMINO Yacy, € OUIbIIO, HIK Ha
HOTIEPEAHBOMY.

3adaua 1

3a mpaBWUIIOM €KOJIOTIYHOI MipaMid BHU3HAYTE, CKUIBKM pPOCIMHHOL
PEYOBHHM HEOOX1IHO JJI TOTO, 00 y HaBeIEHOMY O101I€HO31 MOIJIM ICHYBATH TPU
POCITUHHOITHI ITaXX Macor 1 Kr.

Po3ze’sizannsa:

CkJ1ajaeMo JTaHIIIOT )KUBJICHHS: POCIHMHHA — MITaXH.

Maca onnoro nraxa — 1 Kr, oTxe ioMy HeoOxiaHO 10 Kr pociuH.

KinpkicTh nrTaxiB — 3, TOMy MOMHOXYEMO KUIBKICTh NTaxiB Ha Macy
POCIIMH 1 BU3HAYAEMO MAaCy POCIUHHOT pEUYOBUHHU, SIKa HEOOX1/IHA JJIsl TOTO, 100 Y
1IOMY O01011€HO031 3MOTJIM ICHYBAaTH TPU POCIUHHOIIHI MITaXy MAcoro 1 Kr:

3 - 10 =30 Kr poCIMHHOT PEUOBHHHU.

Bignoingk: HeoOXiaHO 30 KT pOCIHH.

3adaua 2
Tpodiunuii naHIIOT CKIIaaeThCsl 3 TPhOX piBHIB. BoBK HaOpaB 1 kr macw.
CKUITBKH ISl IIBOTO 3HAO00MIIOCH POCITMHHOT peYOBHHU?
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Po3zs’sazanns:
CkJ1ajaeMO JTAHIIIOT )KUBJICHHS: POCIHMHHA — 3a€Ilb — BOBK.
Maca BoBKa 301IbIIMIIACE HAa 1 KT, 0TKe oMY HeoOXx1aHO OyIio 3’ictu Ha 10
K Olibllle 3aiIiB, a iM, y CBOI0 depry, HeoOxigHo 3’icth Ha 100 Kr pociauH
OlnblIIe.
Bignogiak: 3uam06miock 100 Kr poCIUHHOT pEYOBUHHU.

3adaua 3

3a mpaBWJIOM EKOJIOTIUHOI MipaMigy, BHU3HAYTE, CKUIBKH POCIMHHOCTI

HEO0OX1IHO, II00 MPOTroyBaTH JIMCHUITIO Macoro 32 K.
Poss’azanusa:

CKJ1a1aEMO JTAHITIOT KUBJICHHS: POCIIMHHA —> 3€I[h —> JIMCHIISL.

3riHO 3 MpPaBUJIOM EKOJIOTIYHOI MipamiAu Ha KOXKEH TPOQPIYHUI piBEHb
nepexoauth He Outbine Hixk 10 % eHeprii, oTke, 3HAIOUM Macy JIUCHIl, MOXHA
OOYUCIUTH MOTPIOHY MacCy POCIMHHOCTI.

3200 kr — 320 «kr —  32«kr

pOCIMHU  —  3a€llb — JUCHIA

BignoBiap: mo6 mporoayBaTH JUCHINIO Macoro 32 kr, HeoOxigHo 3200 kxr
POCIMHHOCTI.

3adaua 4
Busnaure miomnry (ra) moss, 0 HEOOXigHA ISl TPOTOAYBaHHS sICTpyOa
Macoro 6 kr (cyxa pedoBrHa ctaHoBUTH 40 %). Cyxa macu TpaBu 3 1 M” CTaHOBUTH
300 r.
Po3ze’sazanna:
Ck1aa€Mo JIAHITIOT KUBJICHHSI: POCIMHUA — TPU3YHHU —> SICTPYO.
CrnoyaTky BHM3HAYa€EMO Macy CyXOi pEYOBHMHHM scCTpyOa (CKIIaJaeMo

MIPOTIOPIIIFO):
6 kr — 100 %
x kr — 40 %

X Kr (Maca cyxoi peuOBUHU sCTPYyOa).

6 kr x40% : 100 %= 2,4 kr ( Maca cyxoi pe4yOBUHHU SICTPYyOa)

BusnauaemMo cyxy Macy pOCIMH Yy JIAHIIO31 JKHUBJICHHS 3a MPaBUIIOM
€KOJIOT1YHOT MipaMiJIu:

240 kr — 24 kr — 2,4 xr

pOCIMHU  —  TPU3YHHU — AcTpyO

Tenep BU3HayaeMo IUIONIY TOJIA, Ha sAKid 3poctae 240 Kr pocivH
(CkIamaeMo IPOIOPIIIIO):

1 M®>— 300 r (0,3 kr)

X — 240 kr

1mM°x240 kr : 0,3 kr =800 M*; 800 Mm” = 0,08 ra.

Binnosias: mo6 mporoaysaru sctpyda Baroto 6 kr, Heo0xinHo 0,08 ra mos.
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3MICT
IlepenmoBa
Haifuacrime B:KuBaHi CKOpPOYEHHS
TeopernyHa yacTuHA
Pozain I. MogiekyJsspHuii piBeHb Opraizauii »kMBoi MPUPOIH
Tema 1. Booa ma HeopeaHriuni peuosunu
Tema 2. Byaneeoou
Tema 3. Jliniou
Tema 4. Binku (npomeinu)
Tema 5. Bimaminu
Tema 6. ©epmenmu (enzumu)
Tema 7. I'opmonu
Tema 8. Hykneinogi kucromu
Tema 9. Ankanoiou
Pozain I1. KinitTunHuii piBeHb opranizanii :kxuBoi NPUPOIU
Tema 10. bionoeiuni membpanu
Tema 11. byoosa knimunu
Po3aia II1. O0MiH pe4oBUH Ta eHepril B oprasizmi
Tema 12. 3acanvua xapaxmepucmuxa 0OMIiHY pedosuH
Tema 13. Memoou suguenus 0o6MiHy pedosun
Temal4. Bionoeiune okucHenHs (MKaHUHHe OUXAHHS)
Tema 15. Ocho6Hi makpoepeiuni CnoyKUu Op2anizmy
Tema 16. Po3nao enixozeny
Temal?7. Bpoodinus ma tioco euou
Tema 18. Anaepobruii po3nao 8y2nes00is
Tema 19. AepobHuti po3nao 8yenes00ie
Tema 20. Inacmuynuii 0omin. Biocunmes Oinka
Tema 21. Cunmes anikozeny
Tema 22. bBiocunme3 niniois
Tema 23. omocunmes
Tema 24. Obmin peuosun sk €OuHe yine
Po3ain IV. Hagopraunizmosi piBHi opranizauii :kxuBoi npupoau
Tema 25. Exonoeiuni oakmopu
Tema 26. Exonociuni hakmopu i cunmes imaminie pociuHamu

Tema 27. Ilonamms npo npupoouy cucmemy. Tunu npupooHux cucmem

Tema 28. biocghepa ma ii meonci

Tema 29. ’Kusa pevosuna biocghepu ma ii pynxyii
Tema 30. Hoocghepa sk eman po3sumxy 6iocghepu
Tema 31. Knacugirayii enemenmis

Tema 32. Tunu miecpayii XiMiuHux eremenmie

Tema 33. bioceoximiuni yukiu okpemux eiemeHmio
IIpakTu4Ha yacTHHA

Ipuknaou poss’azysanns 3a0ay 3 peniikayii i mpaukcpunyii
Ilpuknaou po3e’azyeanns 3a0ay 3 2eHeMuKu
Ipuxnaou po3e’a3ysanns 3a0ay 3 eKo102ii
Cnncox BUKOPHCTAHOI JiTepaTypu
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