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METOJIMYHUIA TMOCIOHMK Al 7a00paTOpHUX 3aHATh Ta CaMOMIATOTOBKH CTYACHTIB
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Po3risiHyTO 1 CXBajeHO Ha 3acijiaHHl Kadeapu O10JI0TTYHOI Ta 3arajabHOi XIMii

[TpoTokon Ne  Binx 2019 poky

JonmynieHo 10 ApyKYy METOJMYHOK KOMICI€0 (aKyJIbTeTy XapuyOBUX
TEeXHOJIOTIH Ta 6ioTexHos0Til JIBBIBCHKOTO HAITIOHAJBHOTO YHIBEPCUTETY
BeTEpUHAPHOI MeMIMHY Ta GiotexHosorii imeHi C. 3. I kunbKoro

[Tporokon Ne  Bix 2019 poky

[TociOHUK BKIIFO4YAaE JaOOPAaTOpPHI POOOTH 3 OCHOBHUX PO3MLIIB €KOJIOTTYHOL
01oxiMii, a TaKOXX 3aBJIaHHS JJII CAMOKOHTPOJIIO 3HAaHb CTYJEHTIB Ta CaMOCTIMHOI
pob6oTu. OCHOBHE 3aB/IaHHSI MOCIOHMKA — 3aKPITIJICHHS! TEOPETUYHUX 3HAHB CTYJICHTIB
Ta (OpMYyBaHHS MPAKTUYHUX BMIHb 1 HABUUOK Ha OCHOBI 3aCTOCYBaHHS JIOCATHEHb
Cy4acHOi €KOJIOTi4HOi 0i0Ximii, SIKI MOXYTb OyTHM BUKOPHCTAaHI1 IJisi BUKOHAHHS

KYpPCOBHX 1 JUIIJIOMHHMX POOIT, @ TAKOX JIJIs1 pOOOTH 32 0OPAHOIO CIIELIaIbHICTIO.
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I[TEPEIMOBA

Y 1bOMy METOJUYHOMY IMOCIOHMKY OMHCaHi J1abopaTopHi poOOTH PI3HHUX
PIBHIB CKJQJHOCTI, IO JO3BOJIAIOTH OTPUMATH YSABICHHS TMpPO CTPYKTYypy Ta
BJIACTHBOCTI OI1OJIOTIYHMX MAaKpPOMOJIEKYJ, Y TOMY YHCII €H3UMIB, MpPO OCHOBHI
010X1MIYH1 TIPOIIECH Ta OCOOJIUBOCTI IMepediry 010XiMIUHMX peakIliii Mpu 3MiHI YMOB
OTOYYIOUOT'O CEPEIOBHUILIA, TIPH HAIIPABIICHIH /i1 IEBHUX €KOJIOTTYHUX (haKTOPIB.

3aBmaHHAMU TOCIOHMKA € BHBYEHHS NPUHIUIIB SKICHOTO 1 KUIBKICHOTO
aHajizy OI1OMOJIEKYJ, TMOJIOJaHHA PO3PHBY MDK TCOPETHYHUMHU 3HAHHSIMH 1
MPAKTUYHUM TBOPYUM BHKOPUCTAHHIM CYYaCHHUX €KOJIOT0—010XIMIUHUX METO/IIB.

JlabopaTopHi poOOTH, BUKJIA/IEH] Y HABYAIIbHO—METOIUYHOMY MOCIOHUKY ISt
7a00paTOPHUX 3aHATh Ta CAMOMIATOTOBKM CTYJEHTIB JPYroro (MaricTepchbKOro)
piBHS BUIOI OCBiTH crermianbHocTi 101 «Ekosoris» MakcumanbHO HaOIUXKEHI J0
MaiOyTHBOI CIEHIAIBHOCTI CTYJEHTIB, OXOILUTIOIOTh OCHOBHI PO3JUIM JUCHMILTIHH 1
CIpPsIMOBaH1 Ha OUJIBII NOTJMOJIEHE 3aCBOEHHS 3HAHb.

VY mnpoueci BUKOHaHHS J1a0OPATOpHOI POOOTH CTYAEHTH MOBUHHI 3aKPIIUTH
TEOPETUYHl 3HAaHHA 3 JAHOrO0 PO3AULYy MPOTpaMy, HABYUTHCS MpaIloBaTH 3
J1a00paTOpHUM TOCYIOM Ta npuiagamu. Pobora B maboparopii BUMarae OCMHUCICHHS
TEOPETUYHOTO MaTepiainy, 3 SKUM IIOB’S3aHl JOCHIAN, TOMY CTYJICHT IIOBHHECH
BUBUUTU TEOPETUYHHUI Marepiai 3 TeMHU JIabOpaTOpHOi poOOTH, SIKUM HaBEJIEHUU Y
TEOPETUYHOMY BCTYIII IO KOKHOi poOOTH. OOO0B’S3KOBI 3HAHHS CTYJEHTIB 3 MPABUII
TeXHIKH Oe3MeKu npu poOOTi 3 MpUiiajiaMu 1 BIAMOBIIHUMH PeaKTUBaMU, 0€3 40ro He
MO>KHA TTOYMHATH MPAKTUYHY YaCTUHY POOOTH.

JlabopaTopHa poOoTa MOJAETHCS 3 BIAMOBIIHUM O(OPMIICHHSM ISl 3aXHUCTY.

[TociOHMK TOTIOMOXKE CTYJIEHTaM IIBUIKO 30PIEHTYBATHUCS Y TOCUTH BEJTUKOMY
00cs131 HaykoBOi1 i1H(opMallii miJ 4Yac BHUBUCHHS EKOJOTIYHOI O010XiMIii, a TaKoX
OTpUMATH 3HAHHS TMPO CyYacHI MeEToau O10XIMIYHUX JOCIHIJKE€Hb, OBOJIOJITH
NPaKTUYHUMHU HABUYKAMHM BU3HAUEHHS MEBHUX PEYOBUH Yy O10JIONYHOMY Matepiani,
YMIHHSIM Yy3arajbHIOBaTH, aHaJli3yBaTH I OILIHIOBATH pe3yJbTaTH Ja00opaTOpHUX

JOCTIIKEHb, 1110 Ma€ 3HaYEHHs Yy MailOyTH1#M npodeciiiHiil A1sIbHOCTI.
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[MPABWJIA TEXHIKU BE3IIEKU I1IJ1 YAC ITPOBEJIEHHA
JIABOPATOPHUX 3AHATH

1. Ilix yac BuUKOHaHHS JabOpaTOpHUX pOOIT 3 EKOJOriyHOi Oioximii Tpeda
MpALIOBATH JIMIIIE Y CTICHIaIbHOMY OJIs131 (XaJiaT, [anoyKa).

2. Y 6ioxiMiuyHIi abopatopii MOBUHHI OyTH B HAsSBHOCTI MPOTHIIOXKEKHI 3aCO0U

(BOTHETaCHUK, MiCOK, BOJA), anTeuka /Uil HaJaHHS MepIIoi MEIUYHOI TOIOMOTH

Ta 3ac00M 0COOHMCTOTO 3aXUCTy (TYMOBI pyKaBHYKH, 3aXHCHI OKYJISIpU Ta OKH).

HeoOxiaHO miATpUMYBAaTH YUCTOTY, THIIY, TOPSIOK.

VY nabopatopii 3a00pOHEHO MNaJIUTHU, MPUHAMATH DKy, TUTH BOAY abO 1HIII

Haroi.

5. Ilig yac poGoTu ciijg OyTH qyXe 00epeKHUM Ta aKypaTHUM, CIIAKYBaTH, 1100
PEYOBHUHM HE MOTPANMIN HA OJIST, MIKIPY, a TAKOX B OYl.

6. Hemomyctumo nepeBipsiTd peUOBUHU YU PO3YMHU Ha cMak. Hroxatu pedoBuHH,
00epeKHO HAIpaBJISIIOUYM Ha cede mapy abo ras JISTKUM PyXOM PYKH.

7. Ha mocyni, B skoMy 30epiraloTbCsi pPEUYOBUHHU a00 PO3UYMHHM, TOBUHHI
000B’s13KOBO OYTH €TUKETKH 3 HA3BOKO PEYOBUHU a00 31 CKJIaI0M PO3UHHY.

8. Ilimx wac poboTM 3 peakTHBAMU HE MOXKHA TOPKATUCS OOIM4IYs, oued Ta
BIJIKpUTUX JUISTHOK IKIPH.

9. Ilig yac HarpiBaHHA PIJKUX 1 TBEPAUX PEUOBMH Yy MpoOipkax i Kombax He
MO>KHa HaIpaBJIsATH iX OTBIp Ha cede M cyciia. 3arisiiaTd Ipyu bOMY 3BEPXY
B OTBIp NPOOIpKU 3a00pPOHEHO.

10.3a060poHsIETHCSI BUJIMBATU B PAKOBUHY KOHIIEHTPOBAHI PO3YUHU KHUCJIOT, JIYTiB,
COJIeH BaKKMX METaJIiB.

11. locnmigu 3 nerko3ailMuUCTUMU pedyoBUHaMH (edip, OCH3WH, alleTOH, CIUPT
TOIII0) MPOBOAATH MOJIaJ1 BiJl BOTHIO 1 BBIMKHEHHUX €JIEKTPOIPHIIAIIB.

12.Jly11 mpuroTyBaHHsS PO3YMHIB PEUOBUHU TpeOa BIAOMPATH IIIATENEeM, KIJTbKICHO
MEPEHOCUTH iX y MIpHI CTakaHW YW KoJOW. ['OTOBI pEaKTHUBU HAJEKHUTH
30epiraTd B 3aKpUTOMY TOCYJll 3 €THKETKaMH, Ha SKUX II03HAYE€HO Ha3BY,
(dopMyITy CHOTYKH, KOHLIEHTPAIIO Ta JaTy MPUTOTYBaHHS.

13. Ilepen mpoBeaeHHSAM JOCTIKEHb HEOOX1THO PEeTEIhbHO BUBUUTH METOJIUKY Ta
MIArOTYBAaTH poOOYE MicCIIE.

14. Tlepen BUKOPUCTaAHHSIM MPUIIAIIB CJI1JT ACTAIbHO O3HAHOMUTHUCS 3 IHCTPYKIIIEO.

15.1lpy BHUHHUKHEHHI TOXEX1 HEraHO  BIAKIIOYUTH Ta3, BHUMKHYTH
enexkTponpwiaan B Jabopatopii. IlIBuako 3abpaTu BCi Toprodl pPeYOBUHU
mojayi B BOTHIO, a TMIOJyM’S TaCHTH BOTHETAaCHUKOM, ITICKOM a0o
BUKOPUCTOBYBATH TMPOTUIIOKEKHY KOBApY. He MoOxHa 3aiMBaTé BOTOHB
BOJIOIO.

16.I1pu TepmiyHMX OMiKaX HEraHO POOJISTHP MPUMOYKH CHUPTOBUM POZUYNHOM
TaHIHYy, €TAHOJIOM a00 PO3YMHOM TNIEPMaHTAHATY KaJilo.

17.1lpu omikax KHUCIOTaMHU HEOOXIAHO BiApa3y 3K NPOMUTU YpaKeHE MICIIe
POTOYHOIO BOJIOK0, MOTIM 5% PO3YMHOM T1IpOKapOOHATy HATPIIO.

18.Ilpu omikax JyramMd HEOOXIJHO Bipazy >K MPOMUTHU YpaKeHe MiCLe
MIPOTOYHOIO BOJIOKO, TIOTIM 3% po3unHOM OOPHOT 200 OITOBOT KUCTIOTH.

s w
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Tema 1. ExoJjoriuni acnekru ximMii BiramiHiB
ITosscHeHHS 10 3aBJIaHHSA

BiTaMiEM HagXomdaTh B OpraHi3M 3 IPOAYKTaMU XapdyBaHHS, IIEPEBaKHO
POCIMHHOTO TOXO/pKeHHS. [Ipu BiCyTHOCTI BiTaMiHIB y 1K1 OpraHi3M HE OTPUMYE
HEOOXITHUX PEYOBHH, IO 3TYOHO TO3HAYAETHCS HA 370POBT SK JIFOJAWHH, TaK 1
TBapUH.

AHTpoTOreHHEe 3a0pyJAHEHHS MTOBKULIS PI3HUMH IMOJIOTAHTAMH HETATHBHO
BIUIMBaE Ha (Hi31070r0—O10XIMIYHI MPOIECH y JKMBUX OpPTraHi3MiB, 30KpeMa, Ha
HAJXO/PKCHHSI OKPEMHUX BITaMiHIB 3 KOpMamMHu a00 MPOAYKTaMHU XapuyyBaHHSA Ta iX
3acBO€HHSA. biosoriuHa posib OLIBIIOCTI BITAMIHIB IOJISATaE Y TOMY, III0 OaraTo 3 HUX
BXOJATh JO CKJIaAy HPOCTETUYHUX Tpyn eH3uMiB. HejgocraTHe HaAXOMKEHHS
BITaMIiHIB 3 TKEIO, a TAKOX MOPYIIEHHS iX BCMOKTYBaHHS B OpraHi3Mi MPU3BOAUTH J0
PO3BUTKY BOXKHX MOPYIIIEHb 0OMIHY PEYOBHH: aBITaAMIHO3H 1 T1IIOBITaAMIHO3HU.

Jlnst 30epexeHHsT BITaMIiHIB Y TK1 CIiJ JTOTPUMYBATUCh MpPaBUJ 3aroTiBIIi,
30epiraHHsl MPOJYKTIB, TMPUTOTYBaHHS 1KI — YHMKATH 1ii T[epeBaproBaHHs U
nepecMaxyBaHHs. Hampukiazn, y NOIIKOKEHUMX oBoYax 1 ()pykTax ackopOiHOBa
KHUCJIOTa PYHHYETHCSI BHACIIOK A1l €H3UMIB.

[Mopsimok BUKOHAHHS JOCIIIIB

1.5IkicHe Ta KiIbKiCHe BU3HAYEHHA aCKOPOIHOBOI KHCJIOTH B KAILYCTi

[puniun Meroay. KinbkicHUN MeTOJ BU3HAYEHHSI acKOPOIHOBOI KHCIIOTH
3aCHOBaHMM Ha 37aTHOCTI BiTaminy C BigHOBIOBaTH 2,6—nuxnopdeHomninaodenon,
KU y KUCJIIOMY CEpe/lOBUILl Ma€e YepBOHE 3a0apBIICHHS, B JIy’)KHOMY — CHHE, a MIpH
BITHOBJICHHI 3HeOapBmtoeThea. [lms  3amobiranHs pydHyBaHHa BiTaminy C
JOCTIKYBaHUN PO3YMH TUTPYIOTh y KUCIOMY CEPEIOBUII JTY’)KHUM PO3YMHOM 2,6—
TuXJI0pPeHOoNHI0PEHOITY 10 TTOSIBU POXKEBOT0 3a0apBICHHS.

Xin pobotu: BimBaxyroTsh 1 r kamyctu, po3THparoTh y crynii 3 2 mu 10%
po3uuny HCI i ckistHUM mickoM, JOJMBAKOTH 8 MII BOAM 1 GUITPYIOTh. BigOuparoTs
s TUTpYBaHHS 2 M ¢inbrpary, momatoth 10 kpamens 10% posumny HCI i
TUTPYIOTh 2,6-AuXI0p(PEeHOTHAOPEHOTOM 10 pOKEBOTO 3a0apBiIeHHA. OOUUCTIOIOTh
yMiCT ackopOiHOBOi kucioTu B 100 r kanmycTu.

JI71st po3paxyHKy BMICTY aCKOpOIHOBO1 KUCIOTH BUKOPUCTOBYIOTH (pOopMyITy:

C=B-b-A-0088- I'-100- X,

ne X — ymicT ackop6iHOBOi KuCJIOTH B MT Ha 100 T IpoayKTYy;

0,088 — ymicT ackopOiHOBOI KUCIIOTH, MT;

A — KUIBKICTh TUTPAHTY, MJT;

b — o6csr ekcTpakTy, B3SITHI [ TUTPYBAHHS, MII;

B — KiIBbKICTh IPOAYKTY, Y34TOTO AJIs aHAMI3Y, T;

' — 3aranpHa KIIbKICTh €KCTPAKTY;

100 — nmepepaxynok Ha 100 r npoayKTy.

VY 100 r kanyctu Mictutbest 25 — 100 Mr ackopOiIHOBOT KHCIIOTH.




PGBYJ'IBTaTI/I Ta BUCHOBKH:

2 KisibkicHe Bu3HaYeHHs BiTaminy P B yai

[TpuHimn mMetony. PyTHH 37aTHUN OKMCHIOBATHUCS ITIEPMAHTaHATOM Kalliko; K
IHIUKATOP 3aCTOCOBYETHCSl  IHIAWTOKAapMIH, SKUHA BCTYNIAa€ B  pEakUllo 3
IIEpMaHraHaTOM KaJiko MICJsS TOro, sIK OKUCHUTHCS BECh PYTHH. EKClieprMEHTABHO
BCTaHOBJIEHO, 0 | mia 0,1 H po3uMHY NepMaHraHaTy Kajlil0 OKHCHIOE 6,4 MKr
pPYTHHY.

XiJ1 poboTH:
Hapaxky ugaro (0,5 — 0,6 T) mepeHOCITh B KOHIUHY KOJIOY, 3anuBaroTh 200 M

KUIUISY01 BOJM, KOJIOY 3aKpHBAlOTh KOPKOM 3 MOBITPSHUM XOJOJIWUIBHUKOM 1
IPOAOBXKYIOTh KHIT ATIHHS MPOTATOM S5 XB, MICIS YOTO OXOJIOKYIOTh. BUMIPIOIOTH
3arajbHUNA 00’ €M BOJHOTO €KCTPAKTY.

VY Benuky ¢apdopoBy uamky HanuBaroTh mineTtkoro 500 Myl AUCTUIBOBAHOL
BOAM, 25 MJI pO3YMHY IHIWTOKapMiHy 1 10 MJI BOJHOTO €KCTPAKTy 3 JIUCTS Yarlo.
Po3uun y wami, 3a0apBieHud B CUHIN Kojip, TUTPYIOTh 0,1 H po3umHOM Kallito
[IepMaHraHaTy J0 NOsIBU >KOBTOro 3a0apBieHHS. Po3uMH Kamilo NepMaHraHary
J0JIal0Th HEBEJIMKUMU MOPLISMH, BECh Yac MEPEMILIYIOUH PIAUMHY B YAaIlILl CKIISHOIO
MaJNYKOIO.

OaHOYacHO NPOBOAATH KOHTPOJIBHUN JOCI: Y (papPOopOBY YAILIKY HATUBAIOTh
500 MJ AMCTUILOBAHOI BOAM, 25 MJI PO3YMHY IHAUTOKapMiHy 1 TUTPYIOTH 0,1 H
PO3UHMHOM KaJlilo IEpMaHTaHaTy.

Cymapnuit BMmicT pedoBuH P-—BiTaminnoi nii B 4ai X% O0O4YHUCIIOIOTH 3a
dbopmyIioro :

_ (a—h)-K-0,0064-V, -100
- » AC

X
v, -d
a — xuipkicte 0,1 H po3umny KmnO,, BuUTpaueHa Ha THUTPYBaHHS
JOCITDKYBAHOTO PO3YHMHY, MII;
b — ximekicts 0,1 H pozunmny KmnO, BuTpaueHa Ha THTpYBaHHS

KOHTPOJBHOTO JOCTIY, M,

K — nonpaska Ha tutp 0,1 H po3uMHY Kajito epMaprasary;

0,0064 — ximbKiCTh TpaMiB YaifHOTO TaHIHY, IO OKUCHIOETHCS 1 mut 0,1 H
po3unny KmnOy;

V; — 00'eM BOJTHOTO €KCTPAKTY 3 JIUCTSI Yaro, M,

V; — KUIBKICTh BOJHOTO €KCTPAKTY, y3sTa JIJIsl TATPYBAHHS, MII;

d — HaBaxkka 4aro, T.

Pe3ynpratu Ta BUCHOBKH:

3.5IkicHi peakuii Ha :kKuUpopo34YuHHi BiTaminu E, A



3.1 SAxicHi peaxkuii Ha BiTamin E
3.1.1 Peakuisi 3 HITPATHOIO KMCJIOTOIO
[Tpuaun metony: B3aemomis o-Tokodepoay 3 KOHIICHTPOBAHOIO HITPATHOIO
KHCIIOTOIO 3YMOBITIOE 3a0apBJICHHS PEAKIIHOI CyMilll B YEPBOHUMN KOJIp, OCKUIBKH
MPOAYKT OKUCHEHHS 0-TOKO(EPOITy Ma€ XiHOIAHY CTPYKTYPY.
Xia pobotu: YV cyxy mpoOipKy BHOCATH ITSITh Kpareib COUPTOBOTO PO3YUHY
BitaMiny E, nogatots 1 mi konuentpoBanoi HNO;, iHTEHCMBHO IEpEMILITyIOTb.
CrocTepiratoTh MOCTYIOBY MOSIBY YEPBOHOTO 3a0apBIICHHSI.
Pe3ynbraty Ta BUCHOBKHU:

3.1.2 Peakuisi 3 XJIOpHUM 32J1i30M

[punimn wmetony. Ilix vac B3aemonii 3 xmopHum 3aiizoMm(lll) oa-Toxodepon
OKHCIIIOETHCSA JI0 0-TOKO(EPHIIXIHOHY — CIIOJTYKH YEPBOHOT'O KOJIbOPY.

Xin pobotu: Y cyxy mnpoOipky BHoOcATh 0,5 M CHOHPTOBOTO PO3UYUHY
a-Ttokodepoiry, mortiMm 0,5 min posunny FeCl; @ IHTEHCHMBHO MEepEMIIIyIOTh.
CrnocrepiratoTe NosIBy 3a0apBJICHHS.

3.2 SIkicHi peakuii Ha BiTamin A

3.2.1 Peakuist 3 cy1b(haTHOI KHCIOTOIO

[Mpunimn Metony. B ocHOBI peaxiiii J€XUTh 30aTHICTh CYIb(ATHOI KHUCIOTH
BIJIHIMATH y BITaMiHy A BOJY 3 YTBOPEHHSM KOJbOPOBUX MPOAYKTIB PEaKLIi.

Xiji pobotu: Y npoOipKy BHOCSATH 2 Kparuil MAaclIIHOTO PO3YMHY BiTaMiHy A, 2
kpar  xinopodopmy, 2 — 4 kpamn Cyinb(aTHOI KUCIOTH. 3 SIBISETHCS CHHE
3a0apBIICHHS, 110 TEPEXOAUTh B TEMHO-UYE€PBOHE 1 KOPUYHEBE.

Pe3ynbTaTti Ta BUCHOBKHU:

KoHTpoJIbHI 3a0UTaHHS

=

[Ilo Take BiTamMiHK?

2. Biramin C, 6ynoBa, BIaCTUBOCTI, CTIHKICTh TIpH TiepepoOili 1 30epiranHi
POCJIMHHOT CUPOBUHHU, JHKEpelia HAIXOMKeHHs, 1000Ba nmotpeoda.

Cnocobu 30epiranus Bitaminy C B pOCIMHHINA CUPOBHHI.

Exo3anexHicTh 3aXBOPIOBaHb, CIIPOBOKOBAHUX HECTAYEIO BOJIOPO3UMHHHX
BITAMIHIB B OpPraHi3Mi JIIOAUHU 1 TBAPHH.

SIka poJib BITaMiHIB 1 MIKPOEJIEMEHTIB Y JKUTTEMISIILHOCTI POCIIUH, TBAPUH Ta
MIKpOOpraHi3miB?

SIxe 3HaYeHHsI POCTUH Yy 3a0€3MeYeHH] TBAPUHHOIO CBITY BITAMIHAMM?
bionoriuyna posb CBiTa B yTBOPEHHI BITaMiHIB B OpraHi3Mi JIIOJAWHY 1 TBAPHH.
SIxi mposiBU CBiTUaTh PO HASBHICTH T1MOBITaMIHO3Y A?

. SIxi o3HaKu FlHOBlTaMlHOBy ?

10 ®di31omoriuga gig Bitaminis K 1 E?

11.HaBeniTh npuKIaau aBITAMIHO3IB.

B~ w

o

© oo~
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12.BniuB cBiTia Ha 30epeKeHHs BITaMIHIB Y IPOJYKTaX XapuyBaHHsS Ta KOpMax.

13.Ha3BiTh XapuoBi JpKepesa sKUPOPO3UYMHHHUX BITaMIHIB Ta BKaXITh iX y4acTh y
MeTabomi3Mi.

14 .Bitaminu rpynu B (B;, By, Bg, B12). Jkepena HagxomkeHHs, 3B I30K 3
€H3UMaMH, 1000Ba oTpeoda.

15.Bitamin PP, 6ynoBa, 3B 530K 3 €H3UMaMu, y4acTh B 0OMiHI PEUOBHH, JKepena
HAJXOHKEHHS, 1000Ba moTpeda.

16.Metoau 30epekeHHs BITaMiHIB Y IPOAYKTaX XapuyBaHHS Ta KOpMax.

17.1TanToTeHoBa kuciota (Bs), OymoBa, 3B’s130K 3 KopepMeHTOM A.

18.Exo03a1eKHICTh 3aXBOPIOBaHb, CIIPOBOKOBAHUX HECTAUCIO KUPOPOIUNHHIX
BITaMiHIB B OpraHi3Mi JIFOJMHU 1 TBAPUH.

Tema 2. Meta6oJ1iuna peryJisillisi aKTHBHOCTI €eH3UMIB Ik MeXaHi3M aganTauii
OPraHi3MiB 10 YMOB 0TOYYI040r0 cepea0BHINA

[TosicHeHHs 10 3aB/IaHHS

En3uMu — 610JI0T1UHI KaTalli3aTOpy OUIKOBOI MPUPOAU, Kl MPHUCYTHI Yy BCIX
TKaHWHAX, KJIITHHAX, BHYTPIIIHBOKIITUHHUX OpraHeiax 1 OIOJOTIYHUX piIUHAX.
3aBISKM €H3MMaM OOMIH pPEYOBMH B JKMBHX OpraHi3Max IpPOTIKA€ 3 BEJIUKOIO
MIBUKICTIO 32 TEMIIEpATypH Tijia.

En3zumu, sk OlokaTtamizaropu: 1) HE BHUKIMKAIOTH OYJb-IKUX PEaKIiid,
HEMOKJIMBUX 3a TEPMOJAMHAMIYHMMHU 3aKOHaMu; 2) 30UIbIIYIOTh IMIBUAKICTH SK
MpsAMO1, TaK 1 3BOPOTHOI peakiiii 000pPOTHOTO XIMIYHOTO MPOILECY; 3) 3aJUIIAI0ThCA
XIMIYHO HE3MIHHUMU; 4) B JAyXE€ MaJIMX KUIBKOCTSIX 3[aTHI IEPETBOPIOBATH BEJIUKI
Macu cyOCTpaTiB.

BianoBiiHO 10 cy4acHUX YsIBI€Hb €H3UMHU 30LIBIIYIOTH IIBUJKICTH XIMIYHOT
peaxiiii, 3HI>KYI0Ur eHepreTuyHuil Oap’ep 1€l peakiii. [IpoBigHy posib y MexaH13Mi
€H3MMHOI0  KaTallidy BIAIrpaloThb MPOMIKHI E€H3UM—CYOCTpaTHI  KOMIUIEKCH,
YTBOPEHHS SIKUX BU3HAYAETHCS K CTPYKTYPOIO aKTUBHOTO LIEHTPY, TaK 1 YHIKAIbHOIO
OyZ0BOIO yCi€l MOJIEKYJTH €H3UMY.

biotnyHi, abi0THYHI Ta aHTPOIMOTeHH] (PaKTOPH HABKOJIMIIIHHOTO CEPEIOBHIIA,
0 3JaTHI BIUIMBAaTH Ha MOII0 CH3MMIB, ICTOTHO IIIJBHINYIOYHM iX aKTHBHICTB,
HA3MBAIOTh aKTUBATOPAaMU. 3HIKYIOTh, & TO ¥ MOBHICTIO OJIOKYIOTh POOOTY €H3UMIB
— 1HT101TOpU. AKTUBATOpaMu €H3UMIB YacTO € 10HU MIHEpaJIbHUX PEYOBHH.

[Hri0iTOpY MOXYTh TMOBHICTIO 3YNUHUTH MEBHUW THUIl PEAKIId y KIITHHAX
pOCIMH Ta TBapWH, aJle YacTilll 3a BCE€ BOHM JIMIIE 3HWKYIOTh IIBUIKICTh
010XIMIYHOTO TIPOLIECY, SIKUI 3a0€3MeUyEThCS EH3UMOM.

[HribiTopy, 10 NPUTHIYYIOTH MJISUIBHICTE €H3UMMIB, 4YacTO € OTPYTaMHU.
30KpemMa, 11e CHHIIIbHA KUCIIOTa, BAYKKI METalIU (CBUHEIb, PTYTh Ta iH.).

Ha ocHOBI 1HT101TOPIB €H3UMIB CUHTE3YIOTh PEYOBUHHU, 1110 BUKOPUCTOBYIOTHCS
y CUThCBKOMY TOCIIOAApPCTBI a00 sk repOinuan, ado i rajJbMyBaHHS MIPOPOCTAHHS
HACIHHS, KOPEHEIUIOIB Ta Oynb0 mpH iX 30epiraHHi.

TTopsiiok BUKOHAHHS AOCIIIIB
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1.BusydyeHHs1 eH3UMY caxapasu i3 ApiKIKIiB Ta BUsSIBJIEHHS i0oro il
[Mpuamun meroxy. Caxapasza Kartajmizye TiApOi3 caxapo3u A0 TIIOKO3W Ta

dpykTo3u:
Cpflplyy + Hy0 ——— 2 Cgl0,

['mrok03y, sika yTBOPIOETHCS, BU3HAYaI0Th peakuieto deninra.
Xig po6otu: Po3reptu 50 r ApiIKIB B CTYIII, HAHECTH 1X TOHKUM IIapoOM Ha
CKJIO 1 BHCYIIUTH Y TIOTOIll CyXOro TOBITps. BuCyIIeHl ApDLKIKI PO3TEPTH 10
BUIJISITY TTOPOIIKY. JIO OTpUMAaHOI0o MOPOLIKY J0JIaTH HEBEIMKUMU nopiisMu 200 mit
BOM i 3ammmmTH y Tepmoctari Ha 1 rog. (25 — 30 °C). ITotim Macy npodinbrpyBaTs
yepes ckiaaadyaTui mnamepoBuil GubTp. BindineTpoBaHa BHUTSKKA MICTUTH €H3UM
caxapa3y. Y ABl IpoOipku BHECTH MO 3 MJI PO3UMHY caxaposu 1 gojaaT B ofaHy 0,5 mu
BO/M, B iHIITY — 0,5 M1 po3unHy caxapas3u (eKCTpakTy ApiXIkiB). [lomicTuTi 001MIBI
poOipkHu y BoasHy Oanro Ha 10 xB. (37 °C). Tlotim mogatu y KOXHY MpoOipKy 1o 3
M peakTuBy DeniHra 1 HarpiTd OO KHUIIIHHA. Y MpoOipil 3 BHUTSHKKOK EH3UMY
YTBOPIOEThCS YEpPBOHUM ocaj okcuay mifi (1), 1o Bkazye Ha MPUCYTHICTD IITIOKO3H.
[IpuroryBanHs peaktuBy DeniHra:
1. 40 r MigHOTO KYTIOPOCY PO3UUHSIOTH y 1 J1 BOIH;
2. 200 r cerHeToBO1 COJIl PO3UMHSIIOTH y BOJII IIPU HArpiBaHHi, 104a0Th 160 T
iIKOTrO HAaTpy 1 OXOJOAXKYIOTh, MICIs YOr0 JOBOASTH BOJOO 110 1 1.

PGBYJ'IBTaTI/I Ta BUCHOBKH:

2.CneuundivnicTs aii amijia3u canHu

[Mpunimn metoay. Bucoka crenu@iyHiCTh €H3UMIB BU3HAYAETHCS THUM, IO
TUIBKU JIESIKI CTPOTO BU3HAYeH! (DYHKI[IOHAJIBHI TPYIHU, IO BXOASATH JO CKIIAIy
€H3MMIB, MOXYTbh NPUIMAaTH y4acTb B YTBOPEHHI €H3UM—CYOCTpaTHUX KOMILIEKCIB.
En3umu cienndivHi SIK CTOCOBHO THIY pPEakiiid, SKI KaTali3ylTbh, TaK 1 CTOCOBHO
cyOCTpariB, Ha SIKi BOHU J1IOTh.

AwMiNia3a CJIMHHM, MalOYu BIAHOCHY TPYIOBY CHelU(iUHICTh, po3ierioe o-1,4-
TUTIKO3H/IHI 3B’ SI3KHU B TOJIicaxapuaax 1 He Ji€ Ha TUCaXapyJid.

Xin poboru: VY 2 npoOipku HaIMBAIOTh MO 5 Kpamnesib PO3BEACHOI B 5 pasiB
ciuad. B mepmry npobipky mponatots 10 kpanens 1% po3unHy Kpoxmaiio, B APYTY —
10 xpanens 1% po3uuny caxaposzu. O0uABI MPOOIPKU CTABIATH y TEPMOCTAT TIpH 38
°C na 10 xBuiuH. [licns 11p0ro 3 ymicToM IpoOipoK MPOBOISATH peakilito TpoMmmepa.

Pe3ynpratu Ta BUCHOBKH:

2.1 Peakuis Tpommepa:

Hpuniun metony. IIpoayKToM Tigpoizy KpoXMaiio € IIII0K03a, HasgBHICTh
KO MOYKHA BCTAHOBUTH peakiuieto Tpommepa.

Ha miacrasi pe3ynbratiB peakuii Tpommepa, MoxkHa 3p0OUTH BUCHOBOK PO
TiAPOJIi3 KpPOXMaJll0 IIiJT BINIMBOM BUIMOBITHUX €H3UMIB 0 TUIFOKO3H Ta
BIJICYTHICTB PEaKIIii 13 caxapo30ro.
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Xij1 po6oTH: Y npoOipKu BHOCATH MO 2 MJI IOCTIKYBAHUX PO3YUHIB Ta MO
5 kpanenb 10% pozunny NaOH i no 3 kpamni 5% po3unny CuSO, y KoxHY.
300BTYIOTh YMICT MpOOIpOK (YTBOPIOETHCS SICKPABO—CHHIN MPO30pUN PO3YMH).
ObepexHO HArpiBalOTh MPOOIPKH 1 KU SATIATh | XBUIUHY.
OudikyBaHMii pe3ynbTaT: TOsABa YEPBOHOTO 3a0apBJICHHS BKa3zye Ha
HASBHICTH TIFOKO3H (MPOAYKTY T1APOII3y KPOXMAJI0) y MPOOi.
Pe3ynbpratu Ta BUCHOBKHU:

3. TepmoJiadiibHICTL aMiJIa3u CJAUMHHU

[Mpunimn metony. Temmeparypa, 3a SKOI CHOCTEpPIra€ThCsi MaKCHMAaJlbHA
12KUCITIOETh CH3UMHOI peaki(ii, Ha3MBA€ThCS ONTUMAJIBHOK | HaHJacTiie
nopiBaioe 37-40°C. Ilpu miaBMINEHHI TeMIepaTypd IIBHIKICTh OIIBIIOCTI
KATAJITMYHUX MPOLECIB MOYMHAE 3MEHIIYBATUCh. lle MOSICHIOETHCA TEMIOBOIO
JIeHaTypali€ro OLTKOBOI MOJIEKYJIM €H3MMa 1 BTPATOI KaTaJTITUYHOI aKTUBHOCTI.
[Ipo BIuIMB TeMIepaTypy Ha aKTUBHICTh amMiia3u CIMHU CYJATh 32 PO3IIETICHHIM
[IUM €H3MMOM KPOXMAaJIIO JI0 IIFOKO3U B pI3HUX TeMmriiepaTypHux ymonax (100 °C
ta 38°C). CTymiHb pPO3MUICTUIEHHS KPOXMAJII0 aMiJIa30l0 BH3HAYAIOTh HOJIHOIO
npoOoro (MMO3UTHMBHA peakiis 3 WOAOM BKa3ye Ha BIJICYTHICTh TIAPOIIZY
KpOXMaJlio, a yTBOPEHHS MPOAYKTY peakiii — npodoro Tpommepa.

Xin pob6otu: Po3Boaste 1-2 My ciiuHM y S pasiB IUCTUILOBAHOIO BOJIOIO.
BinOupaioTs 3 MJI pO3BEICHOI CIMHU Y XIMIYHY MPOOIPKY 1 KUI STATh 5 XB., MICIIA
4yoro ii OXoJIOMKYI0Th. Y 3 mpoOipku HanuBaioTh 1mo 10 kpanens 1% po3uuny
KpOXMaJIt0 y KOxkHY. lani y nepury npo0Oipky nonarTs 10 kparens po3BeIeHOI B
5 pa3iB HEKUIIIYEHOI CIMHM, y Apyry — 10 Kpanenab Kum’ s4eHOol CIMHU, Y TPETIO —
10 xpanenb BOAU sIK KOHTpOJdb. Bcl mpobipku craBiATh y Tepmoctar Ha 10 xB.
[Tpu 38°C. I1oTiM yMICT KOKHOI MPOOIPKH AUIATHh Ha 2 YaCTUHU (3HAAO0UTHCS 1
3 mpoOlipku) ¥ MPOBOAATH SKICHY peakIlilo Ha KpoxMaib (MomHa mpobda) i Ha
rIoKo3y (rmpoda Tpommepa).

Pe3ynbTaTi T BUCHOBKHU:

3.1Peakuisn Ha KpoxmaJb (fioaHa Mpoda)

Xiz1 pobotu: B yci Tpu npoOipku HanuBaroTh no 1 kparum 1% po3unHy oy B
Kanito oaual. O4dikyBaHUM pe3yJbTaT: B MPUCYTHOCTI KPOXMAIO 3 SBIISE€THCS CHHE
3a0apBIICHHS

Pe3ynbpTaTi Ta BUCHOBKH:

3.2Peaxkuis Tpommepa (quB. podoty 2.1)

4 JlocaigxkeHHs1 aKTHBHOCTI aMiJla3u CJIMHM 3a Ppi3HUX 3HavYeHb pH
cepepoBHIIA
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[punimn Merony. BrmmB pH Ha akTUBHICTH €H3UMIB MOSICHIOETHCS THUM, IO
OlTKOBa MOJICKYyJIa €H3MMY € aM(OTEPHUM MOJICIEKTPOIITOM | Horo KaramiThdHa
aKTUBHICTb 3aJIC)KUTD BiJl CTYIEHs 10HI3alli (QyHKIIOHAIBHUX TPYI, SIKI BXOJIATH J0
HOro akTUBHOTO IEHTPY. 3MimieHHs pH Big onTHMyMmy MOpPYIIye 3B’S30K MIX
O1JIKOBOIO YAaCTHHOIO €H3UMIB Ta IX MPOCTETUYHUMH TPYIaMu, 110 TaJbMy€e 3B S30K
cyoctpaty 3 en3umoMm. pH cepemoBmima, 3a SKOTO AaKTUBHICT C€H3UMY €
MAaKCUMaJIbHOO, Ha3uBarTh pH—onTtumym. IIpo BB pH cepemoBuma Ha
aKTUBHICTh aMUIa3l CIMHH CYASTH 3a PO3ILEIUICHHSIM UM €H3UMOM KPOXMAJ0 TpU
piaux 3HaueHHAX PH. CTymiHp pO3IIEMJIEHHS KPOXMAII0 BU3HAYAETHCA HOIHOIO
po0o}o.

Xizx pobotu: Cnuny po3BoasaTh y 100 pasiB. Y 6 npobipok HAMBAIOTH MO 2 MII
dbocdarroro 6ydepy B KokHY 3 pi3HUM 3HaueHHsaMm pH: 6,0; 6,4; 6,8; 7,2; 7,6; 8,0.
[Totim gonuBaroTh no 1 mut 0,5% po3uuHy Kpoxmaiio i1 mo 1 mMi po3BeeHOI CIMHH.
[TepeMinnyroTh yMiCT IPOOIPOK 1 CTaBJIATH iX y TepMocTaT 3a Temreparypu 38° C Ha
10 xB. IlotiM B yci1 npoOipku JOTUBAIOTH MO 1 Kparui po3yrHy MOy, MePEeMIlIyIOTh,
CIIOCTEpIraloTh 3a0apBJieHHS Ta BiA3Ha4ar0Th onTuMyM pH. OuikyBaHuil pe3ynbrar:
ontuMyM pH BiJoBIa€e 3a0apBICHHIO HETATUBHOI HOHOI MPOOH.

Pe3ynpraTtu Ta BUCHOBKHU:

5.BuiuB akTHBATOPIB Ta iHri0iTOPIiB HA AKTUBHICTH aMijia3u

[Mpunimn Meroxy. IHriOiTopM €H3UMIB JE€3aKTHBYIOTh iX, BCTYyHAlO4ud ¥y
B3aEMOJIII0 3 MOJICKYJIOKO €H3UMMY 1 TUM OJIOKYIOYM ii moganslry poOoTy. Ilix miero
1HT101TOpa 3HMIKYETHCS AKTUBHICTh €H3UMY M 3MEHIIYEThCS KUIBKICTh KIHLIEBOIO
IpOaYyKTy O10XiMiuHOT peakilii. [[iABUIIYIOTh aKTUBHICTh €H3UMIB aKTHUBATOPH.

Xin po6oru: TotyroTh Tpu mpoOipku. Y mepiry HaJIMBaKOTh 2,5 MII BOIH, Y
apyry — 2 mu Boau ta 0,5 mi pozuuny NaCl, y Tpetto — 2 mi Boau Ta 0,5 M1 po3uuny
CuSO,. ¥V Bci mpobipku 10omar0Th MO 2,5 M CIMHH, PO3BEACHOI y 5 pasiB
IUCTUIILOBAHOI BOj0K0. [lepeMilnytoTh, BHOCATH MO 2,5 MJI PO3YMHY KPOXMAJIo,
MOTIM 3HOBY TMEPEMINIyIOTh 1 CTaBISATH Yy TepMocTaT 3a Ttemmepatypu 38 °C.
AxtuBatopom aminazu € NaCl, a iuri6itopom — CuSO,. BrmnuB mux pedoBuH Ha
AKTUBHICTh aMijia3d BU3HAYAIOTh 3a CTYNEHEM TIAPOJi3y KPOXMAaII0 Mij BIUIMBOM
en3umy 3a HassBHOCTI NaCl 1 CuSQsy.

Yepes 5 xB. JlogaroTh o S kpanenb po3unHy Woxy. PiaunHa B mepuuiii mpoOipii
3a0apBiIIOETHCS Yy (DioJIeTOBHM a00 YepBOHUW KOMIp, Yy APYrid — y dyepBoHUM abo
KOBTHH, Y TPETIN — y CHHIM.

Pe3ynbpTaTi Ta BUCHOBKH:

6.BuzHauennsi poai moJgidgeHosiokcuaazu y 3MiHi 3a0apBiieHHS OBOYiB Ta
BILUIMBY HA HHUX IinocyJab(iTy HATpito
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[Mpuanmn Metony. OKMCHEHHS PI3HUX CYOCTpaTiB 3a paxyHOK KHCHIO TIOBITpS
KaHaAM3yI0Th OKCHIa3u. Jlo IIl€i Ipynu €H3UMIB HaJEKHUTh IMOIi(EHOIOKCH 1a3a.
Came niero momi(heHOTOKCUAA3N TMOSICHIOEThCSI MTOTEMHIHHSA TOBEPXHI PO3PI3aHOTO
a0nyka abo kaprorumHu. Llell eH3uM OKHCHIOE MOJi— 1 MOHOGEHONHU, TyOMIbHI
PEUYOBMHU Ta 1HII OPTaHIYHI CIIOIYKH 3 YTBOPEHHSM TEMHO3a0apBICHUX MPOAYKTIB.

[Tig BrutBOM OTihE€HOIOKCHIa3H 3 MUKIIYHUX aMIHOKHUCIIOT, IO BXOSATH JI0
CKJIaay OUTKIB KapTOTLUTi, YTBOPIOIOTHCS TEMHO3a0apBJICHI CTIOIYKH, BHACIIOK YOTO
BOHA TEMHIE.

Xig po6otu: Y ABI CTYNKH KIaayTh IO MIMaTtouyky kaptomii (1 — 2 1) 1
pPO3THPAIOTh 10 OJHOPOAHOI Macu. [loTiM B mepmry CTymKy IOAalTh 2 — 3 MII
PO34YMHY TiNOoCyNb(ITYy HATPil0 Ta NepemMimnyioTh. CHOMyKH 3aMIIal0Th Ha TOBITPI
Ha 15— 20 xB., MOTIM (IKCYIOTh 3MiHY 3a0apBJICHHS y KOKHIN CTYIIIII.

Pe3ynpraTtu Ta BUCHOBKHU:

KoHTpospHI 3an0UTaHHSA

=

Uu BUTpayaroThCsl €H3UMHU B MPOLIEC] KaTamizy?

2. Slkum 4YmHOM JaOUTBHICTH E€H3MMIB JO3BOJISIE POCIWMHAM 30epiratu
KUTTE3NATHICTh Y HECTIPUATIUBAX YMOBAX ICHYBaHHS?

3. SIk mis eKOJOTIYHWX YMWHHHUKIB Ha (i3i0J0TIUHI TMPOLECH B POCIWHAX
BUPAXKAETHCS Yy iX BIUIMBI HAa €H3UMH (iX CTaH, aKTUBHICTb)?

4. Slka posib €H3UMIB y OpraHi3Mi TBapuH?

Sk BruMBae BKIIIOYEHHS MEXaHI3My JIAOUIBHOCTI €H3MMIB Ha ajamnTalliro

POCIIMH JI0 €KOJIOTIYHUX YMOB X 3pOCTaHHS?

SIKUMU BIIaCTUBOCTAMHU BOJIOIIIOTh €H3UMMU?

Sk BIIIMBAIOTH HA AKTUBHICTH €H3UMIB (13U4HI i XIMIYH1 (hakTOpU?

Yum oOymoBIieHa crienuivuHICTh A1 eH3uMiB? Buau cenugiyHoCTi.

. SIxi mpomecu Xxap4oBUX BUPOOHHUIITB 3aCHOBAHI Ha /il €H3UMIiB?

10 Ha3BiTh rpynu eH3uMiB, WI0 MNPUHAMAIOTh Y4YacTh Yy OlOJOTTYHOMY
OKHCHEHHI.

11.Po3noBicTy NMpo poJsib TEMIHOBUX €H3UMIB y 010J10TYHOMY OKHMCHEHHI.

12.Teopist 6i07OTIYHOTO KaTaTi3Yy.

13.Yomy nipu BUCOKiH TeMIepaTypi KaTaaiTHUHA Jisl eH3UMIB IPUITUHIETHCS?

14 .3aranpHi BIACTUBOCTI €H3UMIB Ta HEOUIKOBUX KaTali3aTOPIB.

15.3aranpHi ysBiaeHHs Tpo Karami3. [losiCHITHP MeXaHI3M KaTadiTU4HOI il
€H3UMIB; BIJIUB €H3UMIB Ha CHEPIii0 aKTUBAIlll peaKIlii.

16.BigmigHocTi MK 14KHUCITIOETE 1 HEEH3UMHNAM KaTaI130M.

17.CtpyKkTypa OAHOKOMIIOHEHTHUX 1 JBOKOMIIOHEHTHUX €H3UMIB.

18.XimiuHa nipupoja Ta PyHKI[i KOCH3UMIB.

19.CtpykTypHO—(yHKIlIOHAIbHA  OpTraHizaiiss  e€H3uMiB.  Ski  IIEHTpHU
PO3pI3HAIOTE B MOJIEKyIli eH3umy? Ix xapakrepuctuka. ki aMiHOKMCIOTHI
3QJIMIIKY HaW4yacTilIe BXOJATh /10 CKJIaly aKTUBHUX IIEHTPIB €H3UMIB?

20.Mexanism i emsumiB. Moro eramm, iXx xapaktepuctuka. Teopii, 1o

MOSICHIOIOTh MEXaH13M B3a€EMO/Ii1 €H3UMY 3 CyOCTPaTOM.

o

©o;o~N
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21.CreundiuHicTh Ail €H3UMIB, YUM BOHA 0OyMoBiieHa? Buau crienrdivyHOCTI,
iX XapakTepucTHKa, IPUKIA N,

22 KineTnka peakifiid: 3aJ]eXHICTh IIBUIKOCTI peakIlii BiJg KOHIEHTpaIli
€H3UMY, KOHIIeHTpaIlii cyocTpaty, pH cepemoBuima i Bij TeMIepaTypH.

23.Iosicuuty, sikuM unHOM pH cepenoBulla BIUTMBAE HA MOJICKYILY €H3UMY.
Bkazatu ontumanbHy TemmepaTypy Iii eH3uMiB B opranizmi. Hacudenns
€H3UMY CyOCTpaToM.

Tema 3. 'opMoHa/ILHI B3a€EMO/IL Mi’K POCJHHAMM | TBADUHAMU

ITosicCHEHHS 10 3aBAAHHS

PerymioBaHHsT KOaKUIMHMX 3B’SA3KIB MDK pPOCIMHAMH 1 TBapuHaAMHU
3IIMCHIOETHCS T1]] BIULTMBOM TOPMOHIB.

Y TBapuH TOPMOHU CHHTE3YIOThCS EHJOKPUHHUMHU 3all03aMH, a IMOTIM
TPAHCHIOPTYIOTHCS 0 MICLS J1i CUCTEMOIO KPOBOOOITY. BIIBIIICT, TOPMOHIB TBApUH
€ nentuaamMu abo crepoinamu. BogHodac y pociauH 0arato KIITUH Ma€ 3/aTHICTb
CUHTE3YBaTU TOPMOHH; MICIIE CUHTE3Yy 3MIHIOETHCS 3 PO3BUTKOM POCIUHU. ['OpMOHH
POCJIMH MAalOTh Pi3HY XIMIYHY OYJIOBY — MICTATH IMYPUHOBI OCHOBHU (IIUTOKIHIHH),
aMIHOKHUCJIOTH (ayKCHHM), TepHeHoinu (IopMiHM, TiOepeniHu). BcTaHoBieHo, 110
POCIMHU 3/1aTHI NPOAYKYBAaTH psii TOPMOHIB, AaHAJIOTIYHUX TBapuHHUM. [lo
TOPMOHIB, $IKI BUJUIAIOTHCS POCIMHAMM, HAJIEKATh >KIHOYI Ta YOJOBIYl TOPMOHHU
CcaBlLIB, Y ToMy uucial mdoguHu. Opna 3 iX (QyHKUIM — 34aTHICTH 3amo0iraTu
MOIAAHHIO POCIIMH TPABOIJHUMH.

Y TBapuH TOpMOHAJbHA CHCTEMa pEeTeNbHO 30anaHcoBaHa. ToMy €K30T€HHE
HAJXO/DKEHHS TOPMOHIB MOXE CEpHO3HO BIUIMBATH Ha i1X po3MHOXeHHs. Lo
BJIACTUBICTh POCIMHHUX TOPMOHIB BUKOPUCTOBYIOTH Y 00POTHO1 3 KOMaXaMHu.

Taki TOPMOHM y POCIHH 1HOAI MOXYTh YTBOPIOBAaTHCS BHUIAIKOBO SK
POIYKTH METa0oJi3My, 10 MPU3BOMAATH JO CHUHTE3Y CTEpPOJIB POCIWH; iX POJb
MoB’si3aHa 3 MpollecaMH  PO3BUTKY, IBITIHHS Ta  TPOSIBIB  CTaTi y
pocnuH. HaliiepekoHIuBIII JOKa3u TOPMOHAIBHOI B3a€EMOJIi MK POCIMHAMH Ta
TBapWHAMU OTPHUMAHO TIPH JOCTI/DKCHHI 3HAWIEHUX Y POCIWHAX TOPMOHIB JIMHSIHHSI
Ta FOBEHUILHUX (J1aT. Juvenalis — craTeBoHe3piuii) TOPMOHIB.

@DITOrOpMOHH,  SIKI ~ HAAIMIIIM 3 1KEK, 3a3HAI0Th  MOJANBIIOTO
TIPOKCUITIOBaHHA a00 TiAporeHizali, BIAMICTUVICHHS OOKOBUX JIAHI[IOTIB, YTBOPEHb
KOH IOTaTiB TOIIO, [0 BUKJIMKAE 1X IETOKCUKAIIIIO.

[TopsiI0K BUKOHAHHS JIOCT1IIB

1. SIkicHi peakuii Ha iHCYJIiH

1.1 BiyperoBa peakuis
[Mpunimn metony. [HCyniH € mpocTUM OUIKOM 1 Ja€ XapakTepHI KOJIbOPOBI
peakirii Ha OLIOK.
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Xin pobotu: lo 10 kpanens iHCYNiHY Aojat0Th 5 kpanenb 10 %-ro po3unHy
NaOH 1 kpamutto pozunny CuSQO,. Pinuna 3a0apBitoeThest y PpiosieTOBUN KOTIP.

PGSYJ'IBTaTI/I Ta BUCHOBKH.

1.2Peakuiss ®oJis

[Mpuaun metoay. CipkOBMICHI aMIHOKHACIOTH, OCOOJMBO ITUCTEIH 1 ITUCTHH,
IpU KWUITSTIHHI 3 JIyTOM BTpayalOTh CIPKY, SKa BIAMICTUTIOETECS Y BUTJISI
cipkoBoiHIO. CipKOBOJICHb, B3aEMOJIIIOUM 3 JYTOM, YTBOPIOE CyNb(iau, SKI MOKHA
BUSBUTH TIpU JOJaBaHHI IunIoMOyMy anerary (peaktuBy @Domst). Cynbbinu
YTBOPIOIOTH 3 HUM KOPUYHEBHM a00 YOpHMI ocajl IIoMOyMy Ccyabdiny.

Xig pob6otu: Jlo 5 kpamenb 1HCYJIIHY J0JarOTh S5 Kpameiab peakTuBy Dons 1
KU ATSITh. Yepe3 1-2 XBUIMHU TICIS BIJICTOIOBaHHS YTBOPIOETHhCS Oypuit abo
YOpHUH ocajl CyJb(iay CBUHIIIO.

Pe3ynpTaTi Ta BUCHOBKH:

2. SIkicHa peakuisi HA THPOKCUH

Hpuniun meroxay. [lpu pyiiHyBaHHI MOJEKYJIU TUPOKCHUHY YTBOPIOETHCS
WOMUI Kajlio, 3 SIKOro MOJ JIETKO BUTICHSAETHCS HOJATOM KaJlfo. ﬁon, SIKUU
BUJIUIUBCS, A€ CUHE 3a0apBIICHHS 3 KPOXMAJIEM.

1. KI+ KIOg + 3 H2804 —3 12 + 3 K2804 + 3 Hzo

I, + kpoxmanb — cuHe 3a0apBIEHHS

Xin pobotu: Jlo 24 Kpamenb OXOJOKEHOTO TiJIpoJii3aTy THUPOKCUHY
nonaroTh 10 % pozunny H,SO,4 mo kucnoi peakii Ha makmyc. [Ticns migkucieHHs
nonatoth 3 kpamai 10 % po3uumHy Hojaty Kajiio (HE MOTpPIOHO J107aBaTH
HAJUTHINOK). VoM, SIKMii BUAIINBCS, 1a€ CHHE 3a0apBICHHS 3 KPOXMAJIeM.

Pe3ynpTaTi Ta BUCHOBKH:

3. SIkicHa peakuisi Ha aqpeHAJIiH 3 XJTOPHUM 3aJ1i30M

[IpuHimno  MeTony. AApeHaldiH JIeTKO OKHUCHIOETBCSI Ha TOBITpI 3
YTBOPEHHSIM aJpEHOXPOMY, SKHM Ja€ cMmapargoBO—3elieHe 3a0apBJICHHS 13
bepymy XJTOPHUIOM.

Xin pobotu: Jlo 3 kpamenb po34MHY aapeHaNiHy I0Aar0Th 1 Kparuio
po3unHy (pepymy xmopuny. PiguHa 3a0apBiIrOEThCS B CMapari0BO—3eJIeHUH KOJip.
[Ipu nomaBaHHI amiaky CIIOCTEPIrae€ThCs 3MiHA 3a0apBIICHHS Y YEPBOHE, a MOTIM —
KOPUYHEBE.

Pe3ynpratu Ta BUCHOBKH:

KoHTpoJIbHI 3a0UTaHHS




17

1. Yum oO6yMoBIIeHa TOKCHYHA 151 (PITOSCTPOreH1B Ha OpraHi3M JIFOIUHU 1

TBapuH?

[Tepepaxyiite GyHKIIIT TOPMOHIB JIMHSHHS 1 FOBEHUIBHUX TOPMOHIB.

VY yoMy nosifirae NpakTUYHE BUKOPUCTAHHS (P ITOTOPMOHIB?

ki nUIAXU JeTOKCHKaIlii (ITOTOPMOHIB y OpraHi3Mi CCaBIliB?

3HaueHHsI TOPMOHIB 1 iX OCHOBHI1 BJIACTHBOCTI.

MexaHi3M 11i TOPMOHIB 3aJIe)KHO BIiJl iX CTpYKTypu. Pementopu memOpaH,

BHYTPIIIHBOKJIITUHHI PeLeNTOpy. BTOpUHHI TOCEPETHUKH.

7. OyHKIII €eHJOKPUHHUX 3aJ103.

8. TxkaHWHHI TOPMOHHM: MICIIS CHHTE3Y Ta (i310JI0TIYHE 3HAUCHHSI.

9. Illmsaxu perynsiii yTBOpEHHS FOpMOHlB

10.CyTHICTh TYMOPATBHOI PETYIIALI].

11.BmiiuB  OKpeMHX NPOIYKTIB XapuyBaHHA Ha (YHKUIII HEHpOorymopaibHOI
CUCTEMH.

12.5Ix1 OCHOBHI BJIaCTHUBOCTI TOPMOHIB?

o UE W

Tema 4. AnanTuBHi nepe0y10BM HAa JIJIAHKAX IVIIKOJII3Y

IlogcHeHHs N0 3aBOIaHHSI

[lin BHIMBOM €KOJIOTIYHUX (DAKTOPIB 3MIHIOETHCS MapIialbHUN THUCK
KHCHIO B KPOBI, BHACIIJJOK YOr0 BiJJOYBAIOTHCS MEBHI O10XIMIYHI 3MIHM OKPEMHX
JAHOK MeTaboJi3My B OpraHi3mi JIIOAMHHM 1 TBapuH. Lleil BIUIMB TOpKaeTbes
MPOIIECIB  OKUCHIOBAIBHOTO Ta cyOcTpatHOro ¢ocpopuiItoBaHHs, 30KpeMa,
MPOIIECiB KaTa0O0J13My BYTJIEBO/IIB.

AHaepoOHE pO3IIEIUICHHSI BYIJVIEBOJIIB MPOXOJUTh Yy PI3HUX OpraHax i
TKaHMHAaX, B OCHOBHOMY, Y M’SI30Bifl TKaHWHI BUIIMX OPraHi3MiB, a TaKOX Yy
KIITUHAaX OakTepiii Ta MikpoopraHi3miB. OCHOBHUM CyOCTpPAaTOM MJi IIbOTO
MIPOIIECY € IJII0KO03a 1 IIIiKOoreH. B ymMmoBax HEeOCTaTHHOT'O HAIXOHKEHHS 10 M sI31B
KHCHIO Y HUX HAKOMUYY€ThCS MOJIOYHA KHCIIOTA.

[lopsiioK BUKOHAHHS JOCILIIB

1.5IkicHe BU3HAYEHHSI MOJIOYHOI KUCJIOTH SIK MeTa00JIiTy IJIiKOJIi3y

[IpuHumn Metony. MoJjioyHa KUCI0Ta, B3aEMOIIIOUM 3 XJIOPHUM 3aJ1130M, SIKE
MICTUTbCA B peakTuBl Yddenbmana, aae 3e1eHO—KOBTE 3a0apBIEHHS BHACIHIIOK
YTBOPEHHSI MOJIOUHOKHCIIOTO 3ajTi3a.

VY M’s30Biil TKaHWHI MICTSTbCS BCl €H3UMHU, K1 CYIPOBOKYIOTH TIIKOJITHYHI
peakiii. Tomy, crBopuBmmM anaepoOHi ymoBu, pH 8,0, temmeparypy 37 °C, y
JOCTiTHIA mpobipii Oyae BimOyBaTUCS TIIKOMI3 13 YTBOPEHHSIM MOJIOYHOI KHCIIOTH,
Ha 110 BKa3yBaTHME IHTCHCHBHA peakilisl 3 peakTuBoM Y derabMmaHa (3a0apBiICHHS
PO34YMHY B OJIMBKOBHIA KOJIIP).
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Xig pobotu: Y ABI MPOOIPKM MOMIMIAOTh 1O | T CBIKO MNPHUTOTOBAHHUX
TOMOTEHI30BaHMX M’ SI30BHX BOJIOKOH 1 oaar0Th S5 mut docdarroro 6ydepa (pH 8,0).
VY mepmy npoOipky (koHTponbHYy) pAoiuBaioTe 1 ma 10% poszumny TXOK mns
neHatyparitii en3umiB. [licins mporo B o0uaBi mpoOipku goiauBaroTh mo 1 Ma 1%
pPO3YMHY KpOoXMamo 1 1go0pe 300BTYyIOTh. Y KOXHY MpoOipKy HOIal0Th
(mamrapoByroTh) mo 10 Kpamenb Ba3emiHOBOI oOuii JJiT CTBOPEHHS OE3KHCHEBHX
(anaepoOHux) ymoB. [IpoGipku momimiaroTs B TeépMocTaT 3 Temneparypoto 37 °C Ha 1
rof. [licna ronuuu iHKyOaiii BuitMaioTh 00UB1 MPOOIPKU. Y NOCHIIHY JOJHUBAIOTH |
i 10% pozunny TXOK nnst geHatypariiii eH3uMiB 1 IPUITUHEHHS PeaKiii.

Bwmict 060X mpoOipok BiadUIBTPOBYIOTh y YHCTI MPOOIpKH (KOHTPOJBHY 1
nocaiany). B oOuasi mpoOipku momaroth mo 0,5 T okcuay Kajbitiio i mo 0,5 mi 20%
PO3YMHY CIPYAHOKHUCIOI Mial JUIS OCaJPKEHHsS BUIBHUX BYIJIEBOAIB. I[IpobGipku
300BTYI0Th 1—2 XB 1 3HOBY MigAatoTh GiabTpaiii. 3 QuIbTpaTaMu BUKOHYIOTH SIKICHY
pEaKiiio Ha MOJIOUYHY KUCJIOTY, Jojatouu 1o 1 mu peaktuBy YdenbpMaHa 10 KOXKHOT
poOIpKH.

Pe3ynpTaTi Ta BUCHOBKH:

2.I'/1I0K0300KCUAA3HUI MeTOJ BH3HAYEHHS KOHIEHTpamii TIJIIOKO3H B
CUPOBATLi KPOBi

[MpuHumn Meroay. [ TIOKO300KCHUIa3HUNA METO]T BUSHAYEHHS TJIIOKO3U B KPOBI1
3aCHOBAHMI Ha peakilii OKUCHEHHS TTIOKO3M KHCHEM TMOBITPSl B IPUCYTHOCTI €H3UMY
TJIFOKO300KCHIa3U 3 YTBOPEHHSIM B XOJ[1 peakilii rIFOKOHOBOI KUCJIOTH Ta TIAPOTEH
nepokcuny (mepekucy BoAHIO). [ oko3ookcuaaza — 1e  (praBOMpoTeiH,
npocteTudHor Tpymor sikoro € MAJI. IlepeHoc nBox aromiB rigporeHy Ha ®AJ]
IPU3BOJUTH 10 HWOro BigHOBICHHS, a oTiM DAJIH, nepenae ix Ha MOJEKYISIPHHIA
KUCEHb 3 YTBOPEHHSM TIIPOreH MEpPOKCUAY. YTBOPEHUU TiIPpOTE€H MEPOKCU] B
MPUCYTHOCTI €H3UMY TMEPOKCUAa3U OKHUCHIOE OPTO—TONYy1AMH. BigHOBIEHUN OpTO—
TOJIy1AUH 0e30apBHUM, & OKMCHEHUI — OJIaAKUTHO—CHUHBOTO KOJIbOPY. |HTEHCHBHICTB
YTBOPEHOTO  3a0apBJICHHS TMPsSMO TMPOMOPIiHA KOHIEHTpAIli TJIOKO3U 1
Bu3HavaeThesi HA DEK (poroenexkrpokonopumerpi).

Xig pobotu: Y npolbipky BHOcATh 1,8 mi 3 % po3uuny TXO kuciaotu i
nonaroTh A0 Hei 0,2 Ma cBDKOI abo crabuni3oBaHOi HATpil0 (TOPUIOM KpOBI.
Hentpudyryrots 15 xB. npu 1500 06/xB. o 0,5 mi nentpudyraty nogaarots 4,5 mi
OpPTO—TONYiIMHOBOTO peakTuBy. [IpoOipKHM CTaBIATH y KUIUISYY BOASIHY OaHio (Bona
Mae Oe3repepBHO KUIIITH) PIBHO Ha 8 XB., TOTIM BUHMAIOTh 1X, OJ[pa3y OXOJOIKYIOTh
MPOTOYHOIO BOAOK. ONTHYHY IIITBHICTh BUMIPIOIOTh Ha (POTOEIEKTPOKOIOPUMETPI
npu aoBxuHI XBUJl 590—650 HM y kroBeTi 3 ToBmMHOIO 1mapy 1 cm. Kontposs: 0,5
M TXO + 4,5 M opTO—TOJIyIZIUHOBOTO PEAKTUBY.

CrangapTHa TpoOa CTaBUTHCS SIK 1 JOCIHIIHA, aje€ 3aMiCTh KPOBI OEpyTh
CTaHAAPTHUN PO3YMH IITHOKO3M 3 KoHUeHTpalieo S0—-100 mr/100 mi.

Po3paxyHoK npoBoAAThH 32 (OPMYIOI0:

C=C an
A
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ne: Cy— KOHIEHTpallis TJko3u y 1pobi, wmr/100 mm  kposi; C,, —
KOHIIGHTpAIlisl TJIFOKO3W y cTaHaapTi; E,— ONTWYHA MIUJIBHICTh  JOCIITHOT

npobu; £, — ONTHYHA IIIBHICTh CTAHAAPTY.

PGSYJ'IBTaTI/I Ta BUCHOBKH.

KOHTDOJ'II)Hi 3alTMTaHHIA

1. 3aranpHa XapaKTepUCTHUKA aHAEPOOHOTO OKHCHEHHS TJIFOKO3H.

2. KirouoBi €H3UMHU TIIKOJTI3Y

3. SIxi KiHIEBI MPOAYKTH TITIKOJI3Y?

4. 3HayeHHs TIKOJII3Y JUIS )KUBUX OPTaHI3MIB.

5. I'mikomiTnuna oxcupopenykiis: 19yOctpar He QocdopumoBanns Ta
MEXaH13MH OKUCHEHHS riikomitauanoro HAJIH.

6. lImaxu yrrmizaliii MOJIOYHOT KUCIIOTH.

7. Ponb KO€H3MMIB Ta €H3UMIB Y IPOXOAKEHHI PEaKIIiil IIKOII3Y.

8. MexaH13MU peryJisilii aHaepoOHOTO OKMCHEHHS BYTJIEBO/IIB.

9. XapaktepucTuka peakiiid TIIKOMI3y, IO MPOXOASATh 3 BHUKOPUCTAHHAM

€HEepTii.

10.Xapakrepuctuka  peakiiii  cyOcTpatHoro  ¢oc@opuiatoBaHHS  Ta
TIIKOTITHIHOT OKCHUIOPEIYKIIi.

11.EnepreTuyHa IiHHICTh aHAEPOOHOTO OKMCHEHHS TJIFOKO3H.

Tema 5. KaTa6oui3zm Ta ana60J1i3M JiniaiB npu 3MiHi yMOB 0TOYYHOYOI0
cepeoBHINA

IlogcHeHHs N0 3aBOaHHA

TexHoreHHe 3a0pyJHEHHS CEPENOBHUINA, 30KpeMa, 3a0pYyJHEHHS BaXKKUMU
MeTajaMH, 3ac00aMH 3aXUCTy POCIHH, TOIIO BUKIMKAE Psii (i310J0T0—010XIMIYHUX
3MIH SIK y POCJHH, TaK 1 B opranizmi TBapuH. OHUMH 3 HaHEOE3MEUHIMNUX Ccepe]
KCEHOOIOTHKIB € JIOKCHHH, SIKI I0Ope PO3UMHSIIOTHCA Y JKHpax 1 TOMy B OpraHi3m
HAJXOATh TOJIOBHUM YMHOM 13 M'sicoM, pu0OI0 Ta MOJIOKOM. BOHU BHUKJIMKAIOTh,
30KpeMa, CTPYKTYPHI 3MIHH JIIIITHOTO CKJIaay 60ioMeMOpaH, 3MiHU BMICTY JIIIIIB, iX
dpakiiifHOTO CKJIaly, aKTUBHOCTI €H3UMIB JIIMIJHOTO OOMiIHY, KOMIIOHEHTHOTO
CKJIaJy BUIBHHMX XKHUPHHUX KHCIIOT Y OpraHax i TKaHWHAX TBapHH.

Jlimiau € cosykamMu afanTallii Ipy KOMIIEHcAIlli pOCIMHAMU HECTIPUSITIMBUX
i  HABKOJHUIIHBOTO  CEPEIOBMINA, 1M  HaJeXUTh (QYyHKIIS Ol0XIMIYHOTO
PUCTOCYBAHHS JI0 3MIHCHHUX YMOB.

3MiHM BMICTY Ta CKJaay JiMiJIB PO3KPUBAIOTh MEXaHI3MU [l1i KOMIUJIEKCHOTO
3a0pyIHEHHsSI Ta BIUIMBY TOKCHKAHTIB Ha (pi310JI0r0—O10XIMIYHI TPOLECH 5K Y
POCIIMH, TaK 1 TBAPHH.
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[lopsiiok BUKOHAHHS AOCIIIIB

1.SIkicHa peakiiisi Ha skoBYHI KucJ0TH (peakuisi [lerrenkodgepa)

[Mpunun Meroxy. Meton 0a3yeTbCs Ha 3JaTHOCTI KOBUHUX KHCIIOT JaBaTH
SICKpaBO—UYepBOHE 3a0apBiicHHS (YTBOpPEHHS 3a0apBJICHHX IMPOJIYKTIB KOHJIEHCAIIIT)
mpu  B3aeMOJii 3 OKCUMETIIPYphYpOIOM, KU YTBOPIOETHCA 3 (PPYKTO3H, MO €
MPOIYKTOM TiApONi3y BHACTIAOK JOJABaHHS JO Caxapo3W KOHIIEHTPOBAHOI
Cynb(haTHOI KHCIOTH.

Xin pobotu: Y npobipky HanuBaioTh 10 kpamnens x0B4i, Aoaat0Th 10 kpamnenb
CBIXKOTIPUTOTOBIICHOTO PO3YMHY caxapo3u i 00O0B’S3KOBO CTPYIIylOTh. Ha po3umH,
[0 MICTUTh JKOBY, OOEpPEKHO, MO CTIHKax, HAIIapOBYIOTh NPHOIU3HO 1 M
KOHIICHTpOBaHO1 cynbdaTHoi kuciaotu. Yepes 5 — 10 xB. Ha Mexi po3noaity piauH
YTBOPIOETHCS 0CaJ] JKOBYHUX KHCIOT 1 3’ABISETHCS YEPBOHO—(DioNEeTOBE KiNblle. Y
pasi JIeTKOTo CTPYIIyBaHHS pifiHa HaOyBae BUIIHEBO—YEPBOHOTO 3a0apBIICHHS.

Pe3ynbpTaTi Ta BUCHOBKH:

2 SIkicHi peakuii Ha JeMTHH

[Mpunimmn Meroxy. Pocdoninig JEUUTUH HE PO3YMHAETBCA Y alleTOHI,
BUKJIMKAIOUM MOTO MOMYTHIHHS; 3 BOJIOIO YTBOPIOE CTIMKY €MYJIbCii0. 3 XJOPUIOM
KaJIMII0 YTBOPIOE HEPO3UMHHY KOMIUIEKCHY CIIONYKY, SIKa BHUIIAJIa€ B O0CaJ Y BUIJISII
TJIACTIBIIIB.

Xiz pobotu: B xiMiuHy CKISHKY KIaayTh 200 MI' CyXOro po3TepTOro sEUHOTO
’KOBTKA, JOAAIOTh S5 MJI Tapsiuoro Coupry, nepeminryioTs. Yepes 10-15 xB. Cymim
OXOJIO/KYIOTH 1 PUIBTPYIOTH Y CYXy MPOOIPKY.

V¥ 3 npoOipku HaTUBaIOTH MO 1 MJI CIIMPTOBOTO PO3YUHY JICIUTUHY. Y TEpIIy
npoOipKy A0/at0Th 1 Mil BoaU, y Apyry — 0,5 MII po3unHy XJOpUIY KaaMito, Y TPETIO
— 1 M1 anieTony.

Pe3ynpratu Ta BUCHOBKHU:

3.5IkicHa peakitisi Ha xoJiecTepos (peakuiss CaJlbKOBChKOI0)

[MpuHimn Metony. XoJiecTeposl MiAg  AIE0 KOHIEHTPOBAHOI Cylb(aTHOI
KHCIIOTA 3 BTOPUHHOTO CIHUPTY MEPETBOPIOETHCS y HEHACWYCHHH BYTJICEBOJCHD.
OcranHii gae cnenu@iyHi KOJIbOPOBI peaKIi.

Xin pob6otu: B cyxy mpoOipky momatu 1 M CIHUPTOBOTO PO3YMHY >KOBTKA
(muB. mocuaix 2). OGepexkHo MO CTiHKax MpoOipku gogatd 0,5 M KOHIEHTPOBAHOI
H,SO,. Ha mexi po3noiny piauH 3’ IBISETHCS YEPBOHE KUIbIIE.

Pe3ynpratu Ta BUCHOBKH:

4. Bu3HavyeHHs KOHIEHTPAWil 3araJibHUX JiNiJAiB B CHPOBATIi KPOBi
[puniun  metony. Ilicns exkcrparyBaHHsl JIMIAIB 13 CUPOBATKU KPOBI
cymimmio cnupt—edipy (3:1) npu B3aeMofli €KCTPAKTy 3 CyJIb(ATHOIO KUCIOTOIO
YTBOPIOETbCSI MYTHA €MYJbCiSl, ONTHYHY IIUIbHICTh SIKOI BUMIPIOIOTH Ha
(OTOETEKTPOKOIOPUMETDI.
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Xij1 po6oTH: y npobipKy HanuBarTh 0,2 MJI CUpOBAaTKK KPOBI, 10AAKOTh 3,8 MII
cyminii crnupT-edipy, 3MINIYIOTh 1 MOMIIIAIOTh MPOOIpKy Ha BoAsHy Oanro (50 —
60 ° C), noomsum ii BMicT 10 KumiHHA. Ilicos OXONOMKEHHS HPOGIPKH IMif
CTPyMEHEM BOJM BMICT (DUIBTPYIOTh Yepe3 ManepoBuil GiabTp B MipHY MPOOIPKY.
006’eM mpoOIPKHU TOBOAATH EKCTPAKIIIMHOIO cymimmto 10 4 mit. J[o 2 Mt ofep:kaHoTro
excrpakry (0,1 ma cupoBarkm) noaatots 10 mit 1 % po3unHy cynb(paTHOI KUCIOTH,
CTaBJIATh HA KUIUIAYY BOJASHY OaHIO Ha | XB., OXOJIOKYIOTh 1 BU3HAYAIOTh ONTUYHY
IIUTBHICT,  TIpu MOBXWHI  XxBwil 630 HM  (uepBoHMM  CBITJIIODUIBTP) Ha
dboToenexkTpokonopuMeTpi. KibKicTh 3arajibHUX JIITIIIB BU3HAYAIOTH 32 (POPMYIIO0:

Baranbni Jiniau (r/1)= (Eer © C 210.) ° Eer,

E — ekcTuHIIS AOCHIHUX 1 CTaHAAPTHUX MPOO;

C- KOHHCHTpaHIH OCHOBHOI'O CTAHAAPTHOI'O PO3YHHY.
KoedimienT mns nepepaxynky B /11 0,01.

3arainpHi JiMiM B CHPOBATII KPOBi cKiagaroTh 4 — 8 /1 (400 — 800 mr/%)
P€3y.HBTaTI/I Ta BUCHOBKMU:

5.Bu3HavyeHHs1 KETOHOBMX Tijl1 B ceui TBapUH

[Ipunumn meroxy. Hitponpycua Hatpiio B Jy>KHOMY CEpEIOBHINI pearye 3
KETOHOBUMH TIJJaMH, YTBOPIOIOUM KOMIUIEKC, 3a0apBJICHUM Yy PpPOKEBO—OY3KOBUH,
Oy3koBuii abo QioneToBuii Kojip. Jl0 KETOHOBHUX TII BIAHOCSATHCS alleTOH,
aleTOOLTOBA KUCIIOTa 1 0€Ta—OKCUMACIsIHA KUCIIOTA.

Xija poboTH:

Ho 15 miu ceui gomaroth 1 M omroBoi kucimotu 1 0,5 mu 10 % po3uuny
HiTporpycuay Hatpito. [loTim HamapoByroTh amiak. [Ipy HasBHOCTI KETOHOBUX TiI
Ha MEXI1 JIBOX PIAUH MPOTITOM 2 — 3 XB. YTBOPIOETHCS (H10JETOBE KIJIbIIE.

Pe3ynbTaTi T BUCHOBKHU:

KoHTpoJIBLHI 3antuTaHHA

1. Sxi ainiaw BIAKIAAAIOTHCS Y )KUPOBUX JAeno? HanuuiiTe 3aranbHy CTPYKTYPHY
(dopMyy TakuX JIMiAIB.

SIK1 M1y € TOJIOBHUM CTPYKTYPHUM KOMIIOHEHTOM 010JIOTTYHUX MeMOpaH?
SIxi BU 3Ha€eTe TpaHCIOPTHI popmu mimiAiB? I3 AKUX CTPYKTYpHUX
KOMIIOHEHTIB BOHU CKJIaJIal0ThcsA? SIKe 3HAU€HHS Ma€ KOKHA 3 TPAHCIIOPTHUX
dbopm?

SAxi BiTaMiHU HEOOX1IHI I MeTa0O0JI13MYy JIITiaiB?

Poszmiennenns qimiAiB y NUTYHKOBO—KHIIIKOBOMY TPAKTI.

Perynsiis mimigHOro oOMinHy.

—oxucHenns. Eneprernunuii epexT B—OKUCHEHHS.

En3umHe nepeTBOpeHHs NiMiAiB y TPABHOMY TPAKTI JIFOJIMHU 1 TBAPHUH.

. Ponb k0Bl y nponecax po3ienieHHs JimiaiB.

10 OOMmiH keToHOBUX TUI. HopMalibHI Ta aHOMalbHI TPOAYKTH OOMIHY.

w N

©CoN A
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11.MakpoepriuHi CIOJyKHA B OpraHi3Mi JIIOIUHH 1 TBAPHUH.

Tema 6. ExoJsioriugi acnekru Ximii OLIKIB

[losicHeHHd 10 3aBJIaHHS

VY Ham 4dac nepani OUTbIIMX po3MipiB HaOyBae€ aHTPONOIEHHE 3a0pyIHEHHS
atMocdepH, BOJOUMUI Ta 1H.. 3pOCTaHHS HAIXO/PKEHb TOKCUYHHX PEYOBHH Y
HABKOJIMIIIHE CEPEIOBUIIE, 3 OAHOrO OOKY, MOTIPIIYE SKICTh MPOAYKTIB CLIBCHKOTO
rOCIIOJIapCTBa, 3 IHIIOTO — CIPUYMHAE Pi3HY TOKCHYHY [1l0 HA OPTaHi3M JIIOJUHH.
Oxkcuau BYTJICIIO, CIpKH, a30Ty, BYTJEBOAHI, 3’€HAHHS CBUHIIO, MWJI Ta iH., IO
MOCTYIATh B aTtMochepy, BIUIMBAIOTH SIK Ha SKICHUW CKJIan OLNKiB, Tak 1 Ha iX
oprasizamiiHy cTpykTypy. CIOIyKH BaKKHUX METATIB BUSBISIIOTH TOKCUYHY 0 Ha
O1IKHM, TOPYIIYIOUM UM BIANOBIIHI (QyHKIIT opradi3My. [1ix iX BIUIMBOM MPOXOAHUTH
JeHaTypallisg Oiika — mpolec aecradimizaiii HATUBHOI CTPYKTYPH, BiIOYBalOTHCS
KoH(pipMalliifHi Tmepexoau B Oinkax. 3MIHHM CTPYKTYpM Ta AaKTUBHOCTI OLJIKIB,
30KpeMa, BiI0yBalOThCs y OLIKaX CHCTEMHU 3rOpPTaHHS KpoBi (KOH(pipMaiiliHi 3MiHH
(GiOpuHOTeHy, TPOMOiIHY Ta TPOMOOIUIACTHHY). 3MIHIOIOTBCS TPOLECH PEryJIsii
poliecy OKCUreHarlii (mpueIHaHHs 10 KUCHIO) TeMOTI001HY.

TTopsiiok BUKOHAHHS JOCJIIIIB

1.BuBYeHHS KOJIbOPOBHUX pPeaKuiii HA AMiIHOKHCJIOTH
1.1 Peakuiss AxamkeBu4a

[Mpunimn metony: Lg peakuis xapakrepHa i TPUNTOPaHy, IKUH MICTUTh Y
CBOEMY CKJaAl 1HAoJibHE Kinbue. [lpm nomaBaHHI 10 po3uuHy TpUNTO(DaHY
KOHIIEHTPOBAHOI OIITOBOI KHCIOTH (SIKa 3aBKIM Ma€ 3aJIMIIOK TJI10KCATeBOI KUCIOTH)
1 KOHIICHTPOBAHOT CyJIb(PaTHOI KUCIOTH HA MEXKI JIBOX PIAMH YTBOPIOETHCS YEPBOHO—
¢bioneroBe Kiibiie. [I03UTUBHY peakiliro AjJaMKeBHYA JArOTh YCi OUIKH, K1 MICTSAThH
TpunToda.

Xin pob6otu: Y mpobipKy BIMBAIOTH 5 Kpamelb po3uuHy Tpuntodany (ado
OinKka), AOMaOTh 5 Kpameidb KOHIICHTPOBAHOI ONTOBOI KHCJIOTH 1, HAXWUJIWBIIH
poOipKy, 00epekHO MO CTiHIN MPOOIPKU BIMBAIOTH 5 Kpareib Cylab(haTHOT KHCIOTH.
UYepes nedakuil yac Ha MeX1 JIBOX PIJIUH YTBOPIOETHCS YEPBOHO—(]IOJIETOBE KIJIBIIE.
Leli mpoliec MOXHa MPUCKOPUTH, SKIIO MOCTABUTH MPOOIPKY HA KHUIUISIYY BOASHY
0aHro.

Pesynpratu Ta BUCHOBKHU:

2. ®izuko-xiMivyHi BJIACTUBOCTI OiJIKiB

2.1 BuBueHHs1 ieHaTypalii 0ijika (cyabgocajinnioBa npooda)

[punuun  meroay: CynbdocaminuioBa KHCIOTa  JIeHaTypye  OUIKW,
YTBOPIOIOYH 3 HUMU HEPOIYMHHHUI KOMIUIEKC O1JI0TO KOJIBOPY.
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Xig pobotu: A0 1 MI JOCHKYBaHOI PIAMHU J0JaOTh 3 Kparmi 23J0p
cpioumit23uBHnii23 20% po3uuHy cyibdocanminuiaoBoi kuciaotu. OuiKyBaHHMA
pesynbTar: CrocTepiraroTh yTBOpEHHs Oimoro ocamy (abo kamamyTi), KIJTBKICTh
SIKOTO 3aJICKHUTh BiJl KOHIICHTpAIIii O1Ka.

Pe3ynpTaTi Ta BUCHOBKH:

3. KinbkicHe BU3HAUeHHs Oijika

3.1 KinbkicHe BU3HAYeHHs 0ijika B CHpOBaTIi KpPoBi 0iypeTOBMM MeTOA0M

[puniun metony: biypeToBa peakilisi — xapakTepHa peakilisi Ha CHOJYKH, 110
MICTATh B CBOEMY CKJIaJll HE MEHIIE JBOX MENTUIHUX 3B’sA3KiB. Taki CIONyKH B
JTY’)KHOMY CEpEIOBHII YTBOPIOIOTH 3 KyHmpymy cCyibharoM (MIZHUM KyIOpPOCOM)
KOMIUICKC, 3a0apBiiecHHl y poxeBo—(dioseToBuil Koaip. B  yTBOpeHHI 1BOTO
KOMIUJIEKCY O€pyTh Yy4acTh MENTUAHI 3B 3KU B €HONBHIN dopmi. biyperoBa peakiis
CIIYKUTh JOKa30M HasIBHOCTI MENTUIHUX 3B’S3KIB y O1JIKaX Ta MEnTUIaXx.

[aTeHcHUBHICTD 3a0apBiICHHS BIAMOBIAa€ KOHIIEHTpallli OlJIKa B JOCIIKYBaHii
npo0i 1 € MNpsAMO NPONOPILINHOK ONTHYHIA IIIIBHOCTI JOCHIAHOI MpoOH, 010
BUMIPIOETHCS HA (DOTOETIEKTPOKOJIOPUMETPI.

X111 poGoTu: y nepiry npoOipky BMimyooTh 0,1 Ma cUpOBaTKU KpoBI (JOCIiIHA
npo6a), B 1pyry — 0,1 M cTaHIapTHOTO PO3YMHY OIKa (CTaHIapTHA MTPo0a), y TPETIO
— 0,1 mi1 0,9% po3unHy XJIOpUAY HaTpitO (KOHTposbHA). B yci mpoOipku 10Aar0Th 10
5 M1 61ypeToBOTO peakTUByY, BMICT MPOOIPOK 00EpEeXHO MepeMilyroTh 1 yepe3 30 xB.
BHU3HAYAIOTh €KCTUHKINIO 32 JIOMOMOTror (OTOEIEKTPOKOJIOPUMETPA Y KIOBETaX Ha
10 M mpu 3eneHomy cBiTIOdUIBTPT (540 HM) TPOTU KOHTPOJIBHOTO PO3UHHY.
Po3paxyHok po0iisiTh 3a popMyIioro

CI[ = (Ez[ ) CCT):ECTl

ne C, — BMICT OUIKa B IOCHIIKYBaH1i CUPOBATI KpoBi, 1/1; E; — ekcTUHKIIA
JOCIIKyBaHOi cupoBaTku KpoBi; C. — KOHUEHTpauis Oilka B CTaHAAPTHOMY
po3uuHi, 1/1; E.; — eKCTUHKIIIS CTAHAAPTHOTO PO3UYHHY OiJIKa.

(YwMicr 3aranpHOro Oijika B cupoBartili Kpoi — 6,5-8,5 r%; 65-85 r/).

Pe3ynpTaTi Ta BUCHOBKH:

4. JlocaigsKkeHHsI KOMIIOHEHTIB CKJIAJHUX OiJIKiB

4.1 BusBJeHHSI NeNTUIHUX 3B’S3KIB Yy rigpoJi3ati HyKJeoNnpoTeiHiB
APiKIKIB

[lpuHIMO  METOAy: JOCHIKEHHS CKJIAay HYKICONMPOTEiMiB APDKIKIB
BUKOHYETBCA MICHS X TIAPOIi3y, y pe3yabTaTi SIKOTo BiJl OUIKIB BIIOKPEMITIOIOTHCS
KOMIIOHEHTH HYKJICTHOBUX KHCJIOT. B pesynbraTi y riposizaTi MOKHa BUSIBUTH
HAsBHICTbH MOJIMENTUAIB (JPKEPEJIOM € O1IKH HYKJICOIIPOTEiiB).

Xi1 poGotu: JIns BUBYEHHS CKIIaly HYKJICOMPOTEIHIB APIKKIB MPOBOASTH
iX KHUCJIOTHUM TiAponiz: a0 2,5 r apixmkiB goxaroTs 20 ma 10% posuuHy
cynabdarHoi kuciaotu. CyMilll MEpeHOCATh y KPYyriaoaoHHy koiOy Ha 100 mi 3
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MOBITPSHUM XOJOIUIBHUKOM. ['171poJ1i3 npoBoAsaTh npotsirom 1 rox. (B pesynbraTi
YTBOPIOIOTHCS HU3bKOMOJICKYJISIPHI TTOTICTITHIH ).

Bussnenns momnenTtuaiB y rigpoiizari: 1o 1 mur rigpodmizaty gogarots 2 mi 10 %
NaOH 1 0,5 mn 5 % po3unny cipuyaHokucioi Mifal. Crocrepiraerbcsi mosiBa
¢ioneToBoro 3a0apBieHHs, 1110 CBIAYNUTH PO HASIBHICTH MENTUIHUX 3B’ A3KIB.

Pe3ynbpTaTi Ta BUCHOBKH:

KOHTDOJIBHi 3alIMTaHHSA

1. Sxi ¢i13uKo—XiMIYHI BIAaCTUBOCTI TPUTAMaHH1 O1IKaM?

2. Slki dhakTOopU MATPUMYIOTH MOJIEKYJIU O11Ka Y pO34YHH1?

3. SIKi 3MIHU CTPYKTYpH OUIKOBUX MOJICKYJ BIIOYBAIOThCS NP JeHATYpaIi?

4, SIK BUKOPHUCTOBYETHCS JIeHaTypallis OldKka B TPaKTHI[l MPUTOTYBaHHS
IPOJYKTIB XapuyBaHHS?

5. OnumiTh piBHI CTPYKTYPHOI OpraHizailii 61JIKOBOI MOJIEKYJIH.

6. IlosicHiTh G10JIOTIYHY POJIH OLIIKIB.

7. SIxi ocHOBHI O10J0T14H1 (PYyHKIIIT OUTKIB?

8. Y womy momsrae 3axucHa QyHKIisA O1IKIB?

9. 3axucHa QyHKIIis OUTKIB JIJIs1 MIKPOOPTaHi3MiB.

10.Yum Bu3Ha4yaeThCsa pyxoBa (PyHKIIisI O1IKIB?

11.MeMOpaHH1 TpaHCIIOPTHI OLTKH — TPAHCMEMOPaHH1 OLJIKH.

12. Biku BE3UKYJSIPHOTO TPACIIOPTY — OLIIKH, TTOB’SA3aH1 3 IEPEHOCOM BE3UKYIL.

13.Boopo3unHHI NMEPEHOCHUKUA MaJluX MOJIEKYJ — OUIKH, 374aTHI NEPEHOCUTH
HEPO3YHMHHI MOJIEKYJIM Yepe3 PIANHU OPTraHi3MY.

14.CtpyKTypHa poJib O1IKOBUX MOJIEKYI.

Tema /. Exosioriuni acnekTH XiMii HyKJIEITHOBUX KMCJIOT

[losicCHEHHS 0 3aBJIaHHS

HyxneiHoBl KuUCIOTH — MOJi()YHKIIOHAIBHI CHOJIYKH, IO MICTATh BEIUKY
KUIBKICTh peakUiiHO3IaTHUX Tpymn. PeakuiiiHa 31aTHICTh MOHOMEPHHUX CTPYKTYpP Y
cknani nomimepy (AHK, PHK) B 3HauHiii Mipl 3MIHIOETbCS MiJ BIUIMBOM
npoctopoBux (axrtopi. Ilpu nii pi3HUX peareHTiB (XIMIYHMX, TOKCHUKOJIOTIYHUX,
(Gi3UYHMX Ta 1H.) B HUX MOXYTh MOAM(DIKYBATUCS BC1 KOMIOHEHTH: MCTEPOIIUKIIUHI
OCHOBH, BYTJICBO/IHI 3AJIUIIKH 1 3JTUIIKH POCPOPHOT KUCIIOTH.

OcHOBHI XIMIYHI peakilii HyKJICTHOBUX KUCITOT Ta iX KOMIIOHEHTIB JI03BOJISIOTh
OTpUMATH YSBIICHHS MPO PO3MAITTA XIMIYHUX MEPETBOPEHb, B SKUX OEpyTh ydacTb
HYKJICTHOBI KHCJIOTH IN VIVO Ta in Vitro. HaiiGinbie 3HaYeHHS MAalOTh METOIH
CEJICKTUBHOI MoaudikaIii, M0 MHUPOKO 3aCTOCOBYIOTHCS TPU JTOCHIKEHHI
NEPBUHHOI 1 MPOCTOPOBOI CTPYKTYpHU HYKIJIETHOBMX KHCJIOT, BBEJIECHHI IITYYHHX
MyTalliil 1 BUBYEHHI 3B’ 513Ky MK Oy/10BOIO 1 010JIOTTYHOIO (PYHKILIETO.

[opssgok BUKOHAHHS OOCIIIIB



https://uk.wikipedia.org/w/index.php?title=%D0%9C%D0%B5%D0%BC%D0%B1%D1%80%D0%B0%D0%BD%D0%BD%D1%96_%D1%82%D1%80%D0%B0%D0%BD%D1%81%D0%BF%D0%BE%D1%80%D1%82%D0%BD%D1%96_%D0%B1%D1%96%D0%BB%D0%BA%D0%B8&action=edit&redlink=1
https://uk.wikipedia.org/wiki/%D0%A2%D1%80%D0%B0%D0%BD%D1%81%D0%BC%D0%B5%D0%BC%D0%B1%D1%80%D0%B0%D0%BD%D0%BD%D1%96_%D0%B1%D1%96%D0%BB%D0%BA%D0%B8
https://uk.wikipedia.org/w/index.php?title=%D0%91%D1%96%D0%BB%D0%BA%D0%B8_%D0%B2%D0%B5%D0%B7%D0%B8%D0%BA%D1%83%D0%BB%D1%8F%D1%80%D0%BD%D0%BE%D0%B3%D0%BE_%D1%82%D1%80%D0%B0%D1%81%D0%BF%D0%BE%D1%80%D1%82%D1%83&action=edit&redlink=1
https://uk.wikipedia.org/wiki/%D0%92%D0%B5%D0%B7%D0%B8%D0%BA%D1%83%D0%BB%D0%B0
https://uk.wikipedia.org/w/index.php?title=%D0%91%D1%96%D0%BB%D0%BA%D0%B8-%D0%BF%D0%B5%D1%80%D0%B5%D0%BD%D0%BE%D1%81%D1%87%D0%B8%D0%BA%D0%B8&action=edit&redlink=1
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1.Bu3HaveHHsI BMICTY ce40BOi KHCJI0TH Yy OiojiorivunomMy Martepiai

[punmun metony: CeyoBa KHUCIOTa € KIHIEBUM MPOIYKTOM PpO3Many
MIyPUHOBHUX a30TUCTUX OCHOB, IO BUBUIBHIOIOTHCS 3 HYKJICIHOBUX KHCIOT, SKI
HAJXOJATh 3 KEr0, a00 BIIACHUX HYKJICTHOBUX KUCJIOT KIIITHH OpTaHi3My.

Meton 0Oa3yerbcss Ha  3JaTHOCTI  CEYOBOi  KHCJIOTH  BiJHOBIIOBATH
dochaTBonbhpamMaTHUNl PEAKTUB 3 YTBOPEHHSM CIOJYKH OJAKUTHOTO KOJIBOPY,
ONTHUYHA TYCTUHA SIKOT 3a MOBXHHU XBWII 640 HM € MPOMOPIINHOIO KOHIEHTpAIll
CEYOBOI KUCJIOTH Y CHPOBATIIl KPOBI.

KinpkicTh yYTBOPEHOT dbocdarBobhpaMaTHOL CHHI BU3HAYaAIOTh
CHEKTPO(HOTOMETPHYIHO.

XiJ1 poOoTH:

1. V uentpudyxsi npobipku emHicTio 10 MJI BHOCATH IUCTUIHOBaHY BOIY,
CHUpOBaTKy abo J0OOBY HEOXOJOHKECHY Ceuy, pO3BEIEHY JAWCTUIHLOBAHOIO BOJOIO Y
10 paziB, kamiOpyBadbHUN PO3YMH CEUOBOI KHUCIOTH (MicTuTh 5,04 mMr%, abo 300
MKMOJIB/T), po3unH katamzatopa (0,35 M cynbdatHa xkuciora), 0,3 Moib/1a
BOJIb()pamaT HaTpiro B 00’ e€Max, BKa3aHUX y Ta0m.1

Ta6muis 1.
06’emu peaxmugié 01 NpucoOmMy8aHHs Npod Ol BUSHAYEHHS BMICHY Cey080i
Kuciomu y 0io102i4HuUx piouHax

[IpoOa

O06’eM pearenty, mut, M1 | JlocmigHa Kaniopys. XomnocTa
JluctunpoBaHa Bojaa 4,00 4,00 450
CupoBatka abo po3BeacHa 0,50 - -
ceua
Kani6pyBanbanii  po3uuH - 0,50 -
CEUYOBO1 KMCJIOTH
Po3unn karamizaTopa 0,25 0,25 0,25
Bonbdpamar HaTpito 0,25 0,25 0,25

2. YMICT poOIpoK mepeMilnyroTh, 1HKyOytoTh 10 xB. IIpu KiMHaTHIN Temmneparypi
Ta 1eHTpudyryroTs 3a mBuakocti 2000—-5000 o6/xB. Ympomosxk 10 xB. (3aMiCTh
HEeHTpU(YTYBaHHS YMICT MPOOIPOK MOXKHA MPOPIIBTPYBATH).
3. Bigbuparots 2510p cpiOHU piauHy 4 GiIbTpaT, AOAAIOTH HACHYCHUN PO3UMH
kapOoHaty Hatpito Ta dochopHoBoIbhpamoBuii peaktu (0,12 mons/m Na,WOy,
0,47 momws/n H3zPO,4 0,29 monws/n 200 Li,SO,). 3a3HayeHi peareHTH BHOCATH
BHOCSTH 32 CXEMOI0, HaBEJICHOI0 y 25Tabuiii 2.

TaOmurg 2.
O00’emu  peakxmugie 0151 npoeedenHs peakyii 3 hocghopHosorbdpamosum
PeaKxmusom 0 BUSHAYUEHHS BMICIY Ce4080i KUCIOMU ) OI0N02IUHUX PIOUHAX

[IpoGa
O6’em pearenTy, MiI, Ml | JlociHa Kani6pys. XosocTa
HanocanoBa piauHa 2,0 2,0 2,0
(bimpTpar)
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Po3unn xapboHaTy HaTpitO 1,0 1,0 1,0
docdopHOBOIBPPAMOBHIA 0,6 0,6 0,6
pPEaKTHB

4. Bmict po6ipok mepeMilnyoTh, iHKyOyroTh 30 XB pH KIMHATHIA TeMmIrepaTypi Ta
BUMIPIOIOTh ONTHUYHY TYCTHHY 3a AOBXUHU XBWIl 650 (620—700) M mocmigHOl
(Exocn) ¥ kamiOpyBanbHOi P06 (Ey,;) MpoTH X050cTO1 MpoOu. 3a0apBieHHs cTaOlIbHE
npotsarom 30 xB. BMicT ce4oBOi KMCIOTH B TPOO1 PO3paxOBYIOTh 32 (POPMYIIOIO:
C= (Ejoc/Exan) % 5,04 (300),

ne C — KOHLIEHTpaIlisl CeYOBOi KUCIOTH B mpob1 (Mr% abo mxmous /1); 5,04 (300) —
KaliOpyBaJibHa KOHIIEHTpAllll CeYOBOi KUCIOTU (Mr'% abo MKMOJIB/J, BIJIMOBIJIHO);
E oen — ONTHYHA TyCTUHA A0CHIIHOI TpodH; E,, — onTuyHa rycTuHa KaniOpyBajibHOI
mpoOu. [ po3paxyHKy KOHIICHTPAIIl CEY0BOT KUCIOTH B CE€Yl OTPUMaHE 3HAYCHHS
CJIi/I IOMHOXHUTH Ha KOe(DILIEHT PO3BEICHHS, SIKUU nopiBHioe 10. Po3zpaxyHok
BMICTYy CEUOBOi KMCJIOTH y CHPOBATIl KpOBI ab0 B ceul Ta OTPUMAaHHH pe3ynbTar
3aMUCYIOTh y 3OLIUT, MOPIBHIOIOTH 13 HOPMAaJbHUMH TOKAa3HUKaMU 1 pPOOJATH
BHCHOBOK.

Hopma BMicTy ce40BO1 KUCIIOTH B KPOBi CTAaHOBUTH s topociux 4,4—7,6 mr/100 mi, abo 262-452

MKMOJIb/11 (40710BiKH) 1 2,3—6,6 Mr/100 mi, abo 137-393 mxkMoub/1 ()KIHKH), Y Cedi — B CEPEeIHbOMY
250 — 750 mr/mo0y, abo 1,48 — 4,43 Mmmob/100Yy.

PGBYHBTaTI/I Ta BUCHOBKH.:

KoHTpoJibHI 3anuTaHHsg

1. SIxuMH € KiHIIEBI TPOIYKTH KaTa0oi3My IIypUHOBHUX 1 MIPUMIJIMHOBUX OCHOB y
JIIOIUHU?

2. SIki cIONyKH € JKepeslaMy aTOMIB a30Ty 1 KapOOHY IpH 010CUHTE31 MyPUHOBUX 1
MIPUMIIMHOBUX HYKJICOTHUIIB?

3. SIxi eH3uMU 301HCHIOIOTH O10CHHTE3 HYKJIETHOBUX KUCIIOT?

4. Uum MOXyTh OYTH 3yMOBJIEHI TilIEpypikeMis i rirnepypiko3ypis?

5. 3 sIKOI0 METOIO TTPY BU3HAYEHHI CEYOBOi KUCJIOTH B C€UYl BUKOPUCTOBYIOTh
dochopHoBOIBGpPaMOBHIT peaKTUB?

Tema 8. InTerpanisi npoueciB 00MiHy B opranizmi TBapu. Bzaemo3B’si30k
MeTa00/1i3My €HIOTeHHUX OPraHiYHUX CHOJIYK I KCeHOOIOTHKIB

[TosicHeHHs 10 3aBAAHHS
KpiM MOXUBHUX pPEUOBHMH B OpPraHi3M JIIOJWHH 3 XapYOBUMH TPOIYKTaMH,
MOBITPSIM, TTUTHOIO BOJIOI0 200 KPi3b MIKIPY MOXKYTh IMOTPANUTH ¥ TY>KOPIIHI XIMIUHI
peuoBuHu  (KceHOOIOTHKH). [I0 HHMX HaleXaThb MIOKCHHM, JIKHA, HApKOTHYHI
PEYOBHHM, TIECTUIIMIM, MiHEpalbHI J00pWBa, MHIHI 3aco0H, paJdlOHYKIIIIH,
CUHTETUYHI OAPBHUKU Ta 1HIIII.
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HaiineOe3neuHimmmu y i rpymi € JIOKCUHH, TTeCTULIUAM, CIIOIYKH BaKKHX
MeTaliB, HITpaTu. BoHM BUSBISIOTH MyTareHHy, KaHIEPOTreHHY a0 1HIITY HEraTUBHY
JIiT0 HA KUBY TIPUPOY 1 JIIOAUHY.

Bucoka motenIiiina HaOe3neka 3a0pyJHEHHS BaXKHUMH METajJaM{d 3HAYHOIO
MIpOIO TIOB'sI3aHA 3 1X 3AATHICTIO O HAKOITMYEHHSI.

Ocob6nuBoOi yBarn y 3B'SI3Ky 3 HAQJIMIIKOBHUM BMICTOM Yy HUBIM PEUYOBHHI
moTpeOyroTh HiTpaTh. Cami HITpaTH HE € OTPYWHHUMH, ajie B OpraHi3Mi JIOJUHU BOHU
MIEPETBOPIOIOTHCS HA HITPHUTH, K1 B3aEMOJIIOTH 3 TEMOTJI00IHOM KpoBi. B opranizmi
NOpPYIIYEThCS TKAaHWHHE JUXaHHS, BHACHIJOK YOTO PpO3BHBAETHCA XBOpoOa
METreMOTI001HEMIs.

[IcMX0aKTUBHI PEYOBMHU — PEUYOBUHH, IO CHPUYMHSIIOTH 3BUKAHHS Ta
3aJIEKHICTh 32 YMOB CHUCTEMATHYHOTO iX BXKMBAHHS, BHACHIJIOK YOTO 3MIHIOETHCS
MoBe/IIHKA JIoAUHU. Jlo 111€1 Tpynu pedoBUH HaJIEXaTh aJIKOTOJb, HIKOTHHOBMICHI,
Omioinu, KOKaiH, CHOTBOPHI, OapOiTypatu Ta iH.. bararo MKiAJIMBUX pPEYOBUH,
MOTPAIMBIIKA B OpPraHi3M JIOJWHU, 3a3HAIOTh 3HEIIKO/DKCHHS 1 BUAUISIOTHCA Y
BUTIJISII METAOOJTIITIB.

B opranizmi TakoX 3HEMIKOKYIOThCSA KIHIEBI MPOIYKTH METabomi3My, 110
MarOTh MOTEHLINHO TOKCHUYHI BJIACTHUBOCTI (KOBYHI IMITMEHTH, aMOHIaK), MPOIYKTH
THUTTS OUIKIB y TOBCTIN KU ((DEHOH, 1HIO0IH, CKAaTOJIN ).

B opranizmi J101MHN 3HENTKOKEHHS HEOE3MEeYHUX CIOYK 3/1MCHIOE TEeUiHKa
3a y4acTi CeliaibHuX (PEPMEHTIB 1 MEMOPAaHHUX PELETITOPIB, SIKI PETYIIOIOTh iXHIO
AKTUBHICTh. 3HEIIKOKEH] CIIOJNYKHU BUJAISIOTHCS 3 OPraHi3My 13 cedero abo JKOBUIO.
biotpancdopmariisi kceHOO10THUKIB BiIOYBA€THCA Y 1Bl (ha3u:

1-mra ¢aza: moaudikaiis — 11e OKUCHO—BITHOBHI Ta TAPOIITHYHI peakIii, m1o
katanizytorbes eHsumamu EIIC (uuroxpom P450, enmoxcuarimposnasa). Monekyina
KCeHOOl0THKa 30arauyeThest pyHkiioHansHuMu rpynamu (-OH, -COOH, -SH, -NH,),
10 POOUTH ii PO3UYMHHOIO Y BOJII.

2-ra (ha3a: KOH 1oralliss — peakilii CHHTEe3y 3a yJacTi eH3uMiB TpaHcdepas. [o
MPOMDKHHMX  TPOAYKTIB  METadoyi3My HNPHUENHYIOTBCS  €HIAOTE€HHI  MOJIEKYJIH
(TIIIOKYpOHOBa  KHUCJIOTa, CyibhaTHa KHUCJIOTa, TIyTaMiH), Yy pPE3yabTaTi YOro
YTBOPIOIOTHCS MOJISPHI CIIOTYKH JJI BUIAJICHHS 3 OPTaHi3MYy.

1.5sIkicHe BU3HAYEHHSI JEeSIKUX EKCTPAKTHBHHUX i MiHepaJbHMX PEeYOBHMH
M’130B0I TKAHUHH.
1.1 BusiBjleHHSI KpeaTUHY i KpeaTUHIHY.

HpuHiun Metoay: MeTos IPYHTYEThCa Ha KOJIbopoBiit peakuii SAdde. Ii cyts
MOJIATAE Y 3IaTHOCTI KPEaTHUHIHY YTBOPIOBATH 13 MIKPUHOBOIO KUCIOTOIO Y JIYKHOMY
cepenoBHILl 3a0apBIIEHY B MOMapaHYEBO—POXKEBUI KOJIp TAyTOMEpPHY (popMy MipaTy
KpEaTUHIHY, IO BU3HAYAETHCA KOJOPUMETPUYHO. OCHOBHOIO BIIMIHHICTIO IIMX
METO/IIB € BUKOPUCTAHHS PI3HUX PEYOBHUH JUISI OCAJKEHHS OUIKIB: TPUXJIOPOITOBOI
KHCJIOTH, BoOJb(ppamaTy HaTpito  abo camMoi MKPUHOBOI KHUCIOTH. HalOimbIm
CHeHU(IYHUM 13 HUX BBA)KAETHCS OCTAHHINM, TOAl SK HA TOYHICTh 1HIIMX MOXYTh
3HAYHO BIUTMBATH Hecmenudiyai XpomoreHu (TIIFOKO3a, MIPOBHHOTPaJHA KHCJIOTA

TOIIO).
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Xig po6oru: 1. [linroToBKa MaTepiany ajs TOCTIIKEHHS: M I3 3BIIBHUTH BiJ
KUPY, CIOJIYyYHOI TKaHWUHU 1 go0pe mnonapioHutu. IloapibHeny kamky (6—8 1)
nomictTutTd 'y GapdopoBy CTymnky, 3anutu 30 MJI AUCTUIHLOBAHOI BOAM 1 CTapaHHO
po3TepTu ToBKaunkoM. Yepe3 10 xB. pinuHy npodiabTpyBaTH Yepe3 MOABIMHUN mIap
MapJii B KO0y 1 OTpUMaTu BOJHUN O1IKOBUN €KCTPAKT.
2.0TpuMaHHa 0€30UTKOBOTO €KCTpPakTy: 15 MII BOJHOTO €KCTPAaKTy MIiAKUCIUTH 5
kparmsiMa 10% po34rHy OITOBOI KUCIOTH 1 HArpiTH O KHIIHHS TSI OCAJKEHHS
o6inkiB. Ilicnst mporo pimuHy mpo@iIbTpyBaTH uepe3 MamepoBUi (DUIBTP y BEIUKY
poOIpKy.

VY nBi npoOipku HaMUTH 1o 1 My 6e301IKOBOTO eKCTpakTy. B mepiny mogatu
1 M 5% po3unHy cynb@aTHOI KHCIOTH 1 HarpiBaTH BOpoAOoBX 10 XB. y KUILISAUIN
BOJISIHIM OaHi, MICJIsI 4YOro piauHy NpodUIbTPYyBAaTH 1 00EpPEKHO HEUTpasizyBaTH (3a
iHaukaropoM) 10% pozunnom inkoro Hatpy. [loTiM y ABI mpoOipKU HATUTHU 1O 3 M
10% inkoro Hatpy i Mo 5—8 Kpameiab HACMYEHOrO0 PO3YMHY MIKPUHOBOI KHCIOTH. B
000X mpoOipKax 3’sABIAE€THCS TTOMapaHYEeBO—UEepPBOHE 3a0apBICHHS, IHTECHCUBHIIIIE Y
nepIii npooipii.

KpeatuH, sikuil MICTUTBCA y (QUIBTpATI mepumioi NpoOIpKU, MpU HArpiBaHHI 3
KHUCJIOTOIO TEPETBOPIOETHCA B KPEATUHIH, IO MPUBOJIUTH 10 MOTO 301IbLICHHS Y
¢iapTpari. Y gpyrid  npoOipii [EpEeTBOPEHHS KpeaTMHY B KpEaTHUHIH He
Bi10yBaeThesi. KpeaTuHiH, B3a€MOIII0YHM 3 €HOJIbHOKO (hOPMOIO MIKPUHOBOT KHUCIOTH,
YTBOPIOE TIKPAT KPEaTHHIHY, KU B JIy’KHOMY CEPEIOBHIILII TIEPETBOPIOETHCS B CBOIO
TayTOMEpHY (GOpMy 1 Mae NOMapaHUY€BO—YEpPBOHE 3a0apBJICHHS. Y KHUCIOMY
CEpEOBUILI PEAKIIS TPOXOAUTH Y MPOTUIICKHOMY HAIIPSIMKY 1 3a0apBICHHS 3HUKAE.

Pe3ynbpTaTi Ta BUCHOBKH:

2.BuzHaueHHsi Heopra”iuHoro ¢gocdopy B cedi TBapuH KOJOPUMETPUUYHUM
METO/I0M
[TpuHIMn MeToay: HeopraHiyHuii Gochop YTBOPIOE 3 MOJIOAATOM aMOHIIO B
KuciaoMmy cepenoBuili  pochomombuatauii  koMruiekc. OnNTUYHA  UIIIBHICTH
KOMILJIEKCY, 110 YTBOPHUBCS, MPAMO MPOMOPIiiiHA KOHUEHTpAlli HEOPraHIYHOrOo
dbochopy B mpoOi 1 BUMIPIOEThCS TIpu AoBkMHI xBuii 340 HM Ha
(OTOETEKTPOKOIOPUMETPI.
Xig po6otu: Jlo 0,1 mn gocmigHoi mpoOu ceui noxaroTh 3,0 Mi MOJIIOIEHOBOTO
peaktuBy. Cymimn nepeminnytots. Burpumytors 20 XB. Ipy KIMHATHIN TeMIiepaTypi i
KOJIOPUMETPYIOTh TIpH JOBXHHI XBUIl 340 HM Ha (HOTOEIEKTPOKOIOPUMETP1 MPOTHU
KOHTPOJTIO y KIOBETI 3 TOBIIUHOIO poboyoro mapy 10 mm.
AHaNOTIYHO TOCTIKYIOTh 1 CTaHIApTHUIN po3uuH dochopy.
Kontpoas: mo 0,1 M guctuiapoBaHoi Boau JoAarTh 3,0 MI MOJIIOACHOBOTO
peakTuBy. 3a0apBiieHHs CTa0LIbHE MPOTATOM 1 TOI.

Bwmict Heopraniunoro docdopy BU3HAYAIOTH 32 (HOPMYIIOLO:
ocn XSOMKT/MJI
P’ /M =—=
MKI ECT

ne: Eypen 1 Ey — TIOTJIMHAHHS  BIATOBITHO JOCHIAHOI MpoOM Ta CTaHAApPTHOTO
po3unny; 50 mxe/mn — koHeHTparllis Gochopy y cTaHIapTHOMY PO3YHHI
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PGSYJ'IBTaTI/I Ta BUCHOBKH:

KOHTDOJIBHi 3alIMTaHHSA

binku, ByrineBoau 1 Mgy sSK MOMEPEIHUKH 1 TPOTYKTH B3aEMOIIEPETBOPEHHS.
3aranpH1 KiHIIEBI TPOJYKTH OOMIHY PEYOBHH.

Eneprernune 3a0e3nedeHHs MpoOIIeciB KaTabomi3My 1 aHaboIi3My .

3aranbHi MONEPETHUKH 1 IPOMIKHI TTPOTYKTH OOMIH.Y

3aranbHUN KIHIIEBUN ITUISIX METa00ITi3MYy.

Ponp mediHkM y mnepepo3noiii MOTOKIB MOKUBHUX PEYOBHH MIK PI3HHUMH
OpraHamu 1 TKaHUHAMMU.

/. B3aeM03B’s130K M3k 0OMIHOM pedoBHH 1 eHeprii. [lukn ATO — AJ/[D.

8. MexaH13M OKHCITIOBAIBLHOTO (pochopriIroBaHHS.

9. 3aranpHuii nUISIX KaTaboMI3MY.

10. AnaGomniuH1 QyHKIIIT 3araJIbHOTO MUISXY KaTa0oi3My.

11.Perynsiiisi eHEPreTHYHOTO OOMIHY.

12.Kara6omi3Mm rioko3u. AepoOHuii Ta anaepoOHUH TIikoi3. [ TrokoHeoreHes.
13.Ponpb anetun—kodepmenta A B 0OOMIHHUX IpoIiecax.

14.06MiH BOAM 1 MIHEPATILHUX PEUOBHUH.

ook wnE

Tema 9. Exosioriuna ouiHka TOKCHHIB )KMBUX OpraHi3MiB
[1osICHEHHS O 3aBJIaHHS

B ocHOBI TOKCHYHOI Ail, TOOTO 1 peUOBHUH, 1110 MPUBOJUTH 0 MOPYIICHHS
GyHKIIH OI10JOTIYHMX CHUCTEM,  JICKUThb B3aEMOJIS PEUOBUHH 3 O10JOTIYHUM
00'€eKTOM Ha MOJIEKYJIIPHOMY PiBHI. EKOJIOTO — TOKCHKOJIOTIYHA OITIHKA XIMIYHUX
PEYOBHUH IPYHTYETHCS Ha BCEOIUHIM OIIHII BIUIUBY iX Ha MPUPOJHE CEPEIOBHUIIE 1
3JI0POB'Sl JIFOJIMHU 1 TBAPUH.

OgHuM 3 HAWMOMIMPEHIMMX TOKCHUYHUX 3a0pyIHIOBAYIB MPUPOTHBOTO
cepenoBuiia € HiTpatu. [kepemamu Takoro 3a0pyAHEHHS € HITpaTHI J0OpuBa,
NPOAYKTH THUTTS OPraHIYHUX PEUYOBHUH, IMPOMUCIOBI W KOMYHaJIbHO—TIOOYTOBI
Biaxoau. Hitpatm HakomuuyrTbCSs Yy BOJI 1 MPOAYKTaX XapuyBaHHs, IMOTIM
HaJIXOAITh A0 oOpra”iamy TBapuH 1 mtojei. 80 % iX HAAXOIUTh 3 XapuyOBUMH
MpPOAYKTaMHU, TMEPEeBAXHO 3 POCIMHHUMH. HaaiumikoBa KIJIBKICTh HITPATIB,
MOTPAIUISIOYX B OPTaHi3M JIIOJIMHU, BIUTUBAE HA HHOTO.

HitpaTam nputamMaHHUil UPOKUNA CHIEKTP TOKCUYHOI /i HAa OPTaHi3M JIIOJUHH,
0COONIMBO NiTEH, sIKa TOJSTaE y KUCHEBOMY T'OJIOAYBaHHI TKaHWH, IO PO3BUBAETHCS
BHACTIIOK TIOPYIIEHHS TPAaHCIOPTY KHUCHIO KpoB'r0.  [lim BOIMBOM eH3UMY
HITpaTPEIyKTa3u B JKMBHUX OpraHi3Max HITpPaTH BITHOBIIOIOTHCS IO HITPUTIB, SIKi
B3a€EMO/IIIOTH 3 TEMOTJIO0IHOM KPOBI 1 OKUCHIOIOTh Y HBOMY 2—X BaJICHTHE 3a1i30 Y
3—X BaJICHTHE, BHACIIIJIOK YOTO YTBOPIOETHCS PEUOBHHA METTE€MOTJIO0IH, SKa BXXE HE
3/1aTHa IEPEHOCUTU KUCEHb. PO3BUBA€ETHCS MeTremMorio0ineMis. ToMy MOpymIyeTbes
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HOpMaJIbHE JIMXaHHS KIITHH 1 TKaHUH OpraHi3My (TKaHWHHA TIMNOKCIsA), BHACIIIOK
YOro HarpoMaJKye€TbCs MOJIOYHA KHCIJIOTA, XOJECTEpPOJ, 1 PI3KO Majae KUIbKICTb
OlIKa.
[TopsimoK BUKOHAHHS JOCILIIB
1. KisIbKicHe BU3HAYCHHSI BMICTY HITPaTiB y 0BoYax Ta (ppyKrax

[Mpunumno  meroxny. B OCHOBI  po0OOTHM  HITparomipa  JICKHUTh
MOTEHLIOMETPUYHHUM MPUHIIUI BUMIPIOBAHHS KUIBKOCTI HITPATIB 3 BHUKOPUCTAHHSIM
BUOIpHOi (CEJIEKTHBHOI) JIO CIOJYKH HITpaTIiB eJeKTPOXIMIUHOI KOMIPKH, sKa
BKiro4ae B cebe 30HiTparcenekTuBHUM 1 30XI0pcpiOHUA enekTpoa. BumiproBanbHU
NEepPEeTBOPIOBAY, BUKOPUCTOBYIOUM 1H(OpPMAII0 3 Tapu €JIEKTPOJIIB, PO3PaXOBYE
KOHIICHTPAIIiI0 HITPATIB.

Hitparu (comi HITpaTHOI KHCJIOTH) — MPUPOJHUN TPOAYKT O10XIMIYHOTO
Kpyroo0iry croyiyk a3oty B Oiocdepi 1 ocHOBHA (opma, B sIKi HEOpPraHiYHUMN a30T
MICTUTBCS Y TPyHTI. ToMy He ICHY€ TaKMX XapyOBHX IPOJYKTIB, Kl O y CBOEMY
CKJIaJl aDCOJIOTHO HE MICTHJIM HITPATIB.

VY pe3ynbTati ydacTi €eH3UMIB 1 BYTJIEBO/IIB Y POCIMHAX BiOYBA€ThCA
BIJIHOBJICHHS HITPATIB O aMOHIaKy 4epe3 HITPUTH:

NO; — NO, — NO — NH,OH — NH;

Hitpar-iion Hirpurt-iion wmiTporen(ll) okcua rigpoxkcuiamin  amoHiak

AMOHIaK, III0 YTBOPUTHCS, B3a€EMOJI€ 3 OpPraHIYHMMHU KHUCIOTaMH, Y
pe3yJbTaTi YTBOPIOIOTHCS aMIHOKUCIIOTH:

NH3 + CnH2n+1COOH = NHzangnCOOH

Y To#l ke uyac, HITpaTH € JIOCTaTHHO TOIIMPEHUMHU TOKCUYHUMU
3a0pyIHIOBa4YaMu cepeoBuIlia. ToMy HEOOXITHO 3HATH KUIbKICTh HITPaTIB Y
MPOJIYKTaX Xap4yyBaHHS.

3a 30BHIIIHIM BUIJISIIOM OBOYI Ta (PPYKTH 3 MIJBUILEHUM BMICTOM HITpAaTiB
Mailke He BIJPI3HSAIOTHCS B THUX, SKI MICTSTh 3HAYHO MEHIIIE HITpaTiB, W JOBOJI
4acTO MarOTh OUIbIII PO3MIPHU Ta TAPHUI TOBAPHUIN BUTJISIAL.

Xig pob6otu: O3HailomTech 3 MPWIAIOM 1 MPUHOUNAMU POOOTH HITpOMIpA.
Bia6ip npo6 npoBeaiTh 3a METOJIOM CerMeHTalliitHOro noauty 3paska. IliaroToBneH1
OBOYI ¥ TJIOM PO3PIKTE HA YACTUHU: 30HY OUIs MJIOOHIXKKH, IIKIPKY, nepudepiiiny
Ta CEepelHI0 YacTUHHM, KadaH (y KamycTH), JIMCTKU. 3a JIOMOMOIOI0 HITpoMmipa
BU3HAYTE YMICT HITPATIB y 3pa3kax. 3 KOKHOTO 3pa3ka 3po0iTh JeKUIbKa 3aMipiB. 3a
oJIepKaHUMU Pe3yIbTaTaMH 3p00iTh BUCHOBOK IIO/I0 SIKOCTI TIPOYKTIB 3 TOUYKH 30Dy
yMicTy HiTpatiB. [loka3HukM 3anumiTe y Tadnuizo 1.

Tabmums 1
Busnauenns pisns nimpamis y npooykmax xapyy8amHs
HocmipkyBana | YactuHa MacoBa yacTka HITpariB, MI/KI' | BUCHOBOK
pociauHa pOCIUHA Y cupiit | [Ticns 010  SKOCTI
IPOTYKITI TEPMOOOPOOKH | IPOAYKTY
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KapTtoms [Tix mkipkoro
Cepenuna

Kamycra Kunkn
Kauan
Jluct

Oripku

Ab6nyka

PGSYJ'II)T&TI/I Ta BUCHOBKH:

2.BuBYeHHS BIVIMBY TepPMi4HOI 00pOOKH Ha BMIiCT HiTpaTiB

Hpunmun  meroxy. Kyminapaa oOpoOka MNpOIYKTIB 3HIKYE BMICT

HITpaTIB: MUTTS MPOAYKTIB 3MeHIIye ioro Ha 5 — 15 %. ITpu BapinHi oBouiB 10 80 %

HITPATIB 1 HITPUTIB BUMHUBAETHCS Yy BifBap. UMM BHIlLlE BIIHOUIEHHS KUIBKOCTI BOAU

JI0 OBOYIB, TUM OuIbIlIe HITpATIB BUMUBAEThCs. Hanmpukian, 3 Oypsika BUMHUBAETHCA

40 %, 3 xamyct — 65 %, 3 kaprorui — 80 % HiTpaTiB. TylIKyBaHHS 3MEHIIIYE BMICT

HiTpaTiB Ha 10%; migcMakyBaHHs Ha *kupi — Ha 40—-60%.

Xijg po6oru: ITokmaniTe oBoYl y KUIIAYY Boay Ha 10—15 xB., naiite im
OXOJIOHYTH ¥ mepeBipTe Ha BMICT HiTpaTiB. [loka3HUKM 3aHECITh Y TAOIHIIIO.

P€3y.HBTaTI/I Ta BUCHOBKH.

3.Bu3HaueHHs1 CepeIHbOI000BOT0 HAAXOMKEHHSI HITpaTiB y Oprasism 3
NMPOAYKTAMHU XapPYyBAHHSA

[IpuHmmn Merony. Busnadaemo cepenHbo1000BEe HAAXOKEHHS HITPATIB Y
OpraHi3Mm 3 IpOJyKTaMHu XapuyBaHHS PO3PAXyHKOBUM METOIIOM.

BcranoBiieHa mpoAOBOJBYOID 1 CUIBCHKOTOCIONAPCHKOID KoMiciero DPAO
OOH rpannuno pomyctuma kounentparis (I'JIK) cnoxxuBaHHs HITPaATIB JIOUHOIO 32
no0y cranoButh 500 mr. Hitpatu Hanxonsth B OpraHi3M JIOJWHUA HE TUIBKU 3
OBOYaMH, a ¥ 3 MUTHOIO BO/OI0. Came y BOJII BOHU MICTSTHCSA HE y 3B’SI3aHOMY, a Y
YUCTOMY BH/JI, a BIATaK € Habarato HEOE3MEUHIMMH I opranizmy. [Ipumycrtrma
KOHLIEHTpAlis HITPATIB Y BOJ1 MOXKe csratu 45mr/i. Y cepeAHbOMY JOpOCIa JIF0IUHA
BUIUBAE 2 J1 BOJMU 3a 100y. OTKe, yacTKa pOCIMHHUX Ta IHIIUX MPOAYKTIB 13 1000BOi
7031 CTAaHOBUTHb MNPUONM3HO 235 MI/KT (M’SICO—MOJIOYHY HOPOIYKLIIO MOYKHA HE
BPaxOBYBATH, OCKUIbKH BMICT HITPaTIB TyT HE3HAYHUIA).

Jns nopocinoi moguau Macoro 60 kr daktuuHa go0oBa go03a aopiBHioe 0,76
MT/KT MacH Tija, JJid JiTei BikoM BiJ 1 10 4 pokiB BoHa ctaHoBUTUME 2,0 — 3,0 MI/KT
MacH Tina, a s 4 — 6-piuaux aitet — 1,3 —1,9 MI/kr iXHb01 MacH Tija.

besneunoro 1060Bor0 103010 HiTpatiB € 150—200 mr. st 1opociol o uHu
IpPaHUYHO JOIMycTUMa A000Ba 103a cTaHOBUTH 500 Mr, a 600 — € TOKCUYHOIO.
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Xig pobotu: BusHaute cepeaHb01000BE€ HAAXOKEHHSA HITpaTiB y Barm

OpraHi3M 3 TIPOAYKTaMH XapyyBaHHS 3a pe3yJIbTaTaMU CIIOCTEPEKEHb MPOTATOM
THXHS. Buxoasuu 3 npummyctuMoi 7000BOi HOpMHU HITpATiB Ha 100y, BIaCHOT Baru Ta
BUKOPHUCTOBYIOUH JIaH1 TaONUIll 2 po3paxyiTe, Ky 3araibHy KUIbKICTh MPOAYKTIB Bu

MOXKETE CIIOXKUTH, HE TEPEBUIIYIOYH MPHUITYCTUMY J100OOBY HOPMY HITpPATiB.

pO3paxyHKiB BUKOPUCTOBYWUTE JIaHi TaOIHII 2.

NoakowdE

Jlns

Tabmn 2

Po3spaxynxose cepednvbo0obose HaoxoodcenHs HIMpamis 8 opeanizm JOOUHU 3
NPOOYKMAaMU Xapyy8aHHs

[Tnomn, oBoui | CioxxuBan Hs | CrokuBaHHs | MacoBa dacTka HITpariB, | YacTka
Ha 1100y, T icriBHOT MT/KT HITpaTiB
YaCTHUHH, T Honyctuma | @axtuyHa micns  Kydi-
HapHOIL
00po0OKH,
MI/KT
Kapromis 373 269 180 58,4 29,2
MopxkBa 44 36,2 450 15,8 11,1
Kamnycra 98 78,4 600 470 32,9
Bypsix 36 28,8 1400 40,3 28,2
Tomarn 37 35,2 150 53 48
Oripku 38 35,3 300 10,6 9,5
Baxmaxanu 11 9,9 300 3,0 2,1
Penucka 8 6,4 1200 1,7 7,0
Kabauku 19 17,1 400 6,8 48
[Tepenp 4 3,0 200 6,6 0,5
COJIOJKHUI
[uOymns 8 6,4 600 3,8 3,4
Camar 4 3,2 2250 7,2 6,5
Inuaar 4 3,0 2250 6,4 49
Kpin 4 3,2 2250 7,2 6,5

Pe3ynbTaTti Ta BUCHOBKHU:

KoHTpoJIBbHI 3anIUMTaHHS

[Insxu Ta ciocoOu BUBEIEHHS TOKCUKAHTIB.

[ITo € ocHOBOIO MeXaHi3My aJcopOIlii EKOTOKCUKAHTA.

[Insgxu HAIXOHKEHHS TOKCHUKAHTA B KIIITHHY .
Oco0MBOCTI BCMOKTYBaHHSI pEYOBUH Y TPAaBHOMY KaHai.
3 4uM IIOB’s13aHa MIBUKICTE 11 TOKCUKAHTA.
Exosoriune 3Ha4eHHs TOKCHUHIB.

[TpupoaHi mKepena TOKCHYHUX PEUOBHH.
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8. Illnsixu nmepeTBOPEHHSI AHTPONIOTEHHUX TOKCUHIB B €KOCUCTEMAX.

Tema 10. Exojioriunnii KOHTPOJIb 00’€KTIB 0TOYYIOYOI0 CepeIOBUIIA TA AKOCTI
NPoayKuIii
[TosiCHEHHS 10 3aBAAHHS

3 MeTor €(EeKTUBHOTO 3MAIMCHEHHS EKOJIOTIYHOTO KOHTPOIIO 00’ €KTIB
OTOYYIOUOT'0 CEPEOBUIIA Ta CLIHCHKOTOCIOAAPCHKOI MPOAYKIIT BUKOPUCTOBYIOTHCS
Cy4dacHi BHCOKOTEXHOJIOT1YHI METOOH  JOCHIKEHbD, 30Kpema, METOIN
xpoMarorpadiunoro anamzy. OcoOnuBICTIO XpomaTorpagiyHOrO METOAy €
MOXJIMBICTh 17eHTH(]IKAIl 1 KUIBKICHOTO BHU3HAYEHHS KOMIIOHECHTIB CYMIIIICH
peyoBuH. Meroa gomomarae po3aiIUTH 0araTOKOMIIOHEHTHI CyMIIlll Ha OKpeMmi
KOMITOHEHTH Ta OJHOYACHO JIa€ KIJTBKICHY XapaKTEPUCTUKY KOKHOTO KOMITOHEHTY.
Xpomarorpadiro BUKOPUCTOBYIOTh B 0araTtbox OI0JOTIYHHUX Tajy3sx, 30KpeMa, y
€KOJIOTIi JUIsl BU3HAYEHHS BMICTY WIKJIMBUX JOMIMIOK Yy MOBITP1, BOMAl, TPYHTI Ta
XapUYOBUX MPOAYKTAX.

[Mopsimok BUKOHAHHS OCIIIIB

1. Tonkomaposa xpomartorpadist JinmigiB M’s130B0I TKAHMHN TBAPHH

[Mpunimno  metony. Merton  ToHkomapoBoi  xpomarorpadii  (THIX)
3aCHOBAHHWI Ha BIAMIHHOCTI B IIBHJIKOCTI TMEPEMIIICHHS KOMIIOHEHTIB CyMIIll B
IUIOCKOMY TOHKOMY Mmapi (toBmuHa 0,1-0,5 mMm) copOeHTy npu iX pyci B HOTOILII
pyxomoi ¢azu (emroenta). THIX € omHuM 3 HAMOUIBII MPOCTHX 1 €(HEKTUBHUX
EKCIIpec-METO/IB  PO3JAUICHHA 1 aHami3y pPEeYoOBMH Y XapuyoBUX MPOJYKTax,
010JIOTIYHUX PIIMHAX 1 ITHIIUX 00'€KTax, 10 HE BUMAraroTh CKJIQJIHOTO YCTaTKyBaHHS.
VY To# Xe Yac MEeToJ Ma€ BHCOKY BHUOIPKOBICTH 1 UYTJIMBICTIO (HH3BKOI MEXKEIO
BUsiBIEHHS). [lumM wMeTomomM MokHa BU3HAYUTH 10—20 MKI pEYOBHHM 3 TOYHICTIO
METOJ0M MOkHa BU3HAUNUTU 10—20 MKT pedoBHHHM 3 TOUHICTIO 10 5—7 %.

Xig pob6otu: OX0JIOKEHY M SI30BYy TKAaHMHY PETENbHO TMOAPIOHIOIOTH
HOXHUIIIMA. Y KOJOy BHOCSATH HaBaxky mojpiOHeHoi Tkanuuu (500 — 1000 wmr) i
xjopodopmM—MeTaHoIoBy cywmimn (peaktuB @osua) y criBBigHomeHHl 1:20 Ta
peTeNnbHO 300BTYIOTh I €KCTpakilii JiniAiB. [licis BiACTOOBaHHS 1 po3LIapyBaHHS
HWDKHIN 1Iap BIAKUAAIOTh, @ BEPXHIN MEPEIUBalOTh 10 KOJIOU 3 MPUTEPTHUM KOPKOM.
Opep>xaHuii JMIAHAN EKCTPAKT BHKOPUCTOBYIOTH Ui BU3HAYEHHS KIJIBKOCTI 1
CKJIaay 3arajibHuX JmimiaiB. Ha xpomaTtorpadiuHy MiacTUHKY 3 IIapOM CHUIIIKAresto
HAHOCSTH 3 JJOTIOMOTOI0 MiKPOIIIIPHUIIA JIITIHUM €KCTPAKT y PO3paxyHKy 2 MT JIMiiB
y 0,05 M7 po3urHHUKA.

[InacTuHy 3 HaHECEHOIO MPOOOI0 MOMIMIAITH Y XpoMaTorpadiuHy Kamepy 3
pyxomoro (a3zoro (CyMill 3 METPOJICHHOTO 1 MIeTHSIOBOTO €(ipiB y CIIBBIIHOIICHHI
4:1). Sx Tutbku pyxoma ¢asza A0csIrHe (PIHIIIHOT MITKH, XpOMATOIpaMu BUUMAIOTh 3
kamepu. /s mposBIIEHHS JiMiAiB XpoMaTorpamy MHOMIIIAlOTh B CKJISIHY KaMmepy 3
IPUTEPTOIO0 KPHUIIIKOIO, Ha JTHO SKOi MOMIIIA0Th KYCOUKH KPHUCTaTIYHOTO Homy. Yac
MpOSIBJIEHHS ONM3bKO 3 XB. 30HM, Kl MICTATH JIIiJIHA, 3a0apBIIOIOTHCS Yy CBITIIO-
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KopHMuHeBHii Komip. IX 0OKOMOITh ToNKoI0. Jljisi BUANEHHs NapiB HOMy MIACTUHKU
3aJIMIIa0Th Ha 1moBiTpi 20—-30 XB.

JI1st KiTbKICHOTO BU3HAYEHHS OKPEMHUX KJIACIB IUISIMH JIITIIB 3 XpOMaTOorpaMu
3IMKpPsIOYI0Th y MEeHTpU(YKHY TPOOIPKY 1 TOJHMBAIOTH MO 5 MJI KOHIIEHTPOBAHOI
cipuaHoi kucnotu. BmicT mpoOipok peTeNbHO 3MINIYIOTh CKISHOI MaTMYKOIO, MiCIs
4oro iXx momimamTh Ha 15 xB. y kumisdy BoasHy Oanro. Ilicnms oxomomkeHHs
npoBoATh IeHTpudyryBanus mpu 4000 o6/xB mpotsrom 20 xB. [HTEHCHBHICTBH
3a0apBneHHs1 (Oypuii KOJip) BHMIPIOIOTH Ha (POTOEIEKTPOKOIOPUMETPl (AOBKHUHA
XBUJI1 375 HM).

Po3paxyHku npoBOJIATH B B1ICOTKOBOMY a00 aOCOTIOTHOMY BUPKCHHI.

PGSYJ'II)T&TI/I Ta BUCHOBKH:

KOHTDOJIBHi 3aIIMTaHHSA

Sk 301HCHIOETBCS €KOJIOTIYHUN KOHTPOJIb SKOCTI CepeIoBHIIA?
Mertox O101HIMKAIIl1.

Merton 6ioTecTyBaHHS.

Toxcukosoriydi edekT 3He3apaKeHHs MTUTHOT BOJIU.
[Ipo6siemu BusHaueHHs noka3Hukis I'JIK.

HaBaHTa)kxeHHs1 HAa IPUPOJHE CEPEIOBUILE.

ook wnE
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