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BBEJAEHUE

buonorunyeckass xumusi siBiseTca OMHOM U3 (yHIAMEHTAIBHBIX JUCHUILINH,
U3YYAIOIIUX CTPYKTYPY, GU3UKO-XUMHUUYECKUE CBOMCTBA U (PYHKIIUU KUBOK MaTEpHH,
a TaK)Ke XMMUYECKHE TPOIECChI, MPOUCXOISAIINE B )KUBBIX OPraHU3Max M JIeKallue B
OCHOBE UX KU3HEJEATEIbHOCTH.

[lens ocBOEHUS NUCHIMILIMHBI - CPOPMHUPOBATH Yy CTYICHTOB CUCTEMHBIE 3HAHMS
O MOJIEKYJISIPHBIX MeXaHu3Max (yHKIIMOHHPOBAHUS OMOJOTHYECKHX CHCTEM; obec-
MIEYUTh CO3JaHUE TEOPETUYECKON 0a3bl I NaTbHEUIIErO N3yYeHUs: OMOJIOrMYECKUX
Y KIMHHYECKUX JWCLUHUILUIMH, CBSI3aHHBIX C CO3JaHMEM ONTHMAJIbHBIX YCIOBUH CO-
JEep’KaHus, KOPMJICHUSI U 3KCIUTyaTalluu UBOTHBIX, MPEAYIPEXICHUEM 3a00JieBa-
HUW, OLICHKOM 370POBbs, XapAKTEPa U CTENEHU HAPYLIEHUN IESITENBHOCTH OPraHOB U
OpraHu3Ma, ONpeleiIeHUEM MyTeld U CHOCOOOB BO3ACHCTBUI HA OPraHM3M B ILENAX
KOPPEKLMU ACSITENBHOCTA OPTraHOB.

HucuunnuHa «buonornyeckas xumus» BkiItodeHa B biok 1 nucuumue 6azo-
Boil yactu OIIOII, 6a3upyeTcst Ha 3HAHUAX, MIOJYYEHHBIX B XOJI€ U3YUYECHUSI XUMUH,
OMOJIOrMH, TUCTOJIOTUH, aHATOMHUH B 00beMe, nipeaycMoTpeHHoM PI'OC u opueHTH-
poBaHa Ha (HOPMHUPOBAHHE KOMIETEHIIUN, CBSI3aHHBIX CO CIIOCOOHOCTBIO K a0CTpaKT-
HOMY MBIIIJICHUIO, aHAIN3y, CHHTE3Y U TOTOBHOCTBIO K y4acTHIO B OCBOCHUM COBpE-
MEHHBIX TEOPETUYECKUX U IKCIIEPUMEHTAIBHBIX METOJIOB UCCIIEAOBaHUS C LENBIO CO-
3/1aHHsI HOBBIX MEPCIEKTUBHBIX CPEJICTB, B OPraHU3aluu padOT MO MPaKTUYECKOMY
WCIIOJIb30BAHUIO U BHEJIPEHUIO PE3YNIbTATOB HCCIEAOBAHHUI, YMEHUEM MPUMEHSTH
MHHOBAllMOHHBIE METO/Ibl HAYYHBIX MCCIIEIOBAHUI B BETEPUHAPUU U OUOJIOTUU

B pe3ynbTaTe 0CBOCHHUS TUCUUIIIMHBI CTYAEHT I0JKEH:

3namy: NpeAMETHYIO 00JacTh AUCLMIUIMHBI: OMOXUMUYECKYIO TEPMUHOJIOTHIO,
CTPOCHHUE U POJIb OMOJIOTMYECKH aKTUBHBIX COCIMHEHUH, OCOOCHHOCTH OOMEHHBIX
IIPOLIECCOB B OPTraHMU3ME XUBOTHBIX IPU ONTUMAJIBHOM U ITATOJIOTHYECKOM COCTOS-
HUU; aKTyaJIbHbIE HAIMPaBJICHUSI HAYYHBIX UCCIIEIOBAHUN B 00JAaCTH OMOXUMUU U PU-
3MOJIOTHH JUIsl ONTUMHU3ALUU METa00JIM3Ma KUBOTHBIX.

Vmems ananuzupoBaTh U 000011aTH UMEIOIIYIOCS HH(HOPMAIINIO, OTPAXKAOIIIYIO
COCTOSIHME METa00JIM3Ma; MPUMEHSATh COBPEMEHHbIE TEOPETUUYECKUE U IKCIIEPUMEH-
TaJbHBIE METOJBI UCCIEOBAaHUI B Y4eOHOM, HAYYHOW M MPAKTUYECKOW NIeATeIbHO-
CTH: CIUIAaHUPOBATh U MPOBECTH OMOXMMHUYECKUN aHaJIN3, IPOBECTU CTATUCTHUYECKYIO
00pabOTKy MOJYyYEHHBIX JAHHBIX U ClIeJIaTh 0OOCHOBAHHBIN BBIBO/I.

Braoems: cniocOOHOCTBIO MCMOJIB30BATH 3HAHUS, MOJYYEHHBIE MPU U3YYECHUU
JTUCIUIUIMHBL, ISl OLIEHKHW U MPOTHO3UPOBAHUS COCTOSIHUS OOMEHHBIX MPOIECCOB B
OpraHu3Me *UBOTHBIX U YEJIOBEKa U 00J1a/1aTh CITIOCOOHOCTBHIO U TOTOBHOCTBIO K CO-
3J1aHUI0 HOBBIX MIEPCIIEKTUBHBIX CPEACTB B 00JIACTH BETEPUHAPUU U OMOJIOTHH

JlanHoe mocoOue BKJII0YaeT Ja00paTOPHBIN MPaKTUKYM U METOJUYECKUE pa3pa-
OOTKM JIsI CaMOTOJATOTOBKH. B y1abopatopHbIx paboTax KpaTKO OMHMCAH TPUHIIHIT
METO/Ia UCCIIEIOBaHMsI U METOAMKA IPOBeJeHUs ombITa. /[t camocTosATeapHoN pado-
ThI CTYJEHTaM IPEAJIOKEHBI KOHTPOJIBHBIE BONIPOCH! M CUTYallMOHHBIE 3aJ]a4l U Te-
MBI aBTOMAaTU3HUPOBAHHOIO TECTOBOTO KOHTPOJISI 3HAHUI IO OCHOBHBIM TEMAaM CTaTH-
YECKOW U IMHAMUYECKON OMOXUMUMU.



JABOPATOPHBIN IPAKTUKYM

IIPABIJIA TEXHUKH BE3OITACHOCTU ITPU PABOTE
B XUMNYECKOU JJAGOPATOPHUI

1. BrmonnsaTe paboTy Becerja B xajiarte, a Ipu HEOOXOAMMOCTH B MepUYaTKAX.

2. Pabotath 001ymMaHHO, 0€3 CIENIKH, 00eperaTh OT OMACHOCTH TOBAPHUILICH.

3. Pabouee mecTo nepxath B yucToTE U onpATHOCTH. Ha mabopatopHslii cTon
HE KJIaCTh HUYET0, KpOME MPEAMETOB, HEOOXOAUMBIX ISl paOOTHI.

4. B3ssroe mis paboTel 1abopaToOpHOE 00OPYAOBAaHUE CTABUTH HA CBOE MECTO.

5. PeaxTuBbl OpatTh CTPOTO B KOJIMYECTBE, YKA3aHHOM B OMTUCAHUH PAOOTHI.

6. Bce ombITHI ¢ SAOBUTHIMH U MAXyYUMHU BEIIECTBAMU CIIEAYET MPOBOIUTH B
BBITSKHOM ILKaQy.

7. He cnenyer HioxaTh BBIAEISIIOIIMECS MIPU peakUuu rassl. X HeoOxoaumo
pacno3HaBaTh U3aJd, CIeTKa HapaBJisis TOK BO3Ayxa K ceoe.

8. Cuenyer HarpeBaTh NIpOOUPKY, Jepka €€ OTBEPCTUEM OT Ce0s U OT JItOIEH.

9. 3Bampeniaetcs u30bITOK PEaKTUBOB BBIIMBATH U3 MIPOOUPOK U KOJIO 0OpaTHO
B CKJISTHKY BO M30€XaHHe 3arpsi3HEHUsI BCErO PeaKTHBaA.

10. 3ampemiaercst cTpsIXuBaTh Ha TOJ U3 JTAOOPATOPHOM MOCYABI >KHIKOCTH.
HeoOxonumo HeWTpain30BaTh CIydyallHO MPOJIUTBHIE: KUCIOTY — COJOM, LIEN0Yb —
KHCJIOTOMU.

11. 3ampemiaercs MPOBOAUTH OMBITHI CO B3PHIBUATHIMH U OTHEOMACHBIMU CMe-
csiMu. OTBITHI ¢ MATTBIMHA KOJTMYECTBAMH JIETKO BOCIUTAMEHSIOIIUXCS BEIIECTB MPOBO-
JSIT BJAJH OT OTHS.

12. He monw3oBatbcsi OMTON TOCYM0M. B CTEKISHHBIX MpeaMeTax Kpas TOJK-
HBI OBITh OTIABJICHHBIMH.

13. bywmary, puibTphl, OUTYIO IOCYy CIIEyET BHIOpPACchIBAThH B BEAPO.

14. OctaTku KOHIEHTPUPOBAHHBIX KUCIIOT, a TAKKE TOKCUYHBIX BEIECTB BBI-
JUBAIOT B CHICIMAIbHBIC OAHKHU.

15. Tlpu okorax KHCIOTOM HYXHO CMBITh MOPAXKEHHOE MECTO OOJBIIUM KOJIH-
YECTBOM BOJIbI, 3aT€M HAJIO)KUTh KOMIIPECC W3 BaThl WJIM Mapiid, CMOYeHHOU 2 %
NaHCOs;.

16. IIpu oxkorax MIENOUYBI0 HYKHO CMBITh MOPAKEHHOE MECTO OOJIBLINM KOJIH-
4yeCTBOM BOJIBI, 3aTeM 2 % H3BOs;.

17. Tlpu TepMHUYECKUX OXKOTaxX HYKHO HAJIOKUTHh KOMITPECC U3 BaThl MM MapiH
Ha 000%CKEHHOE MECTO, CMOUYEHHBIN 5% pacTBopoM TanuHa B 40% criipre.

18. Ilpu nope3ax pyk CTEKJIOM MOBEPXHOCTh cMa3aTh 3% CHOUPTOBBIM PACTBO-
powm iona. Ecinu kpoBoTeUueHHE HE OCTaHABIUBACTCS, HAIOKUTh TAMITOH, CMOYECHHBIH
10% FeCl;

19. IIpu BO3HMKHOBEHMM OdYara Mmokapa racuTh €ro ¢ IMOMOIIbIO TMeCKa, OrHe-
TYIUATENs, KOMBI. Cpe/icTBa OTHETYIIICHUS AePKATh HAarOTOBE.

20. Tlocne oxoHuaHus pabOTHI CIEAYET BBIMBITH MOCYIy W MPUBECTU B MOPS-
JIOK pabodee MecTo.



JlabopaTtopHnast pabora Ne 1
KavecTBeHHBIE peakiiuu HA 0€JIKM U AMHUHOKH CJIOTHI

Peaktusbl, o0opyaoBanme: 10% u 20% pactBopbl ruapokcuaa Hatpus, 1%
pacTBOp MeaHOro Kymnopoca, 0,5% BOJHBIN pacTBOp HUHTUApPUHA, 1% pacTBOp HHUH-
rugpuHa B 95% pacTBope aleroHa, KOHII. a30THAas U CepHas KHUCJIOTHI, PEaKTUB
Muiona, peaktuB ®ons, 0,1% pactBop deHona, neasHas yKcycHas kuciora, 5%
CBEKEIPUTOTOBJIEHHBIA PAacTBOp HUTponpyccuaa Hatpus, 0,2% cnupToBOM pacTBOp
a-HadTONA, PACTBOP THUIIOOPOMHUTA HATpHs, KpUCT. ModyeBuHa, 40% pacTBOp MoOUe-
BuHbI, 0,01% pactBop aprununa, 0,01% pactBop tuposuna, 0,005% pactBop TpuIi-
TodaHa, pacTBOP INIMOKCUIOBOM KUCTOTHI, 1% pacTBop suuHOTO Oenka, 1% pactBop
xenatuHa, 10% pacTBop yriekucioro Hatpus, 1% pacTtBop cylb(paHUIOBON KHUCIIO-
TbI B 5% pacTtBope cosiiHOM KUCIOTHI (1:3), 5% pacTBOp HUTpHUTA HATPUS; IUTATUBI C
MpoOUpPKaMHU, IEPKATENU, CHUPTOBKH, CTEKISTHHBIE TPYOOUKH, TUTIETKH.

buyperoBas peakuus

buyper — BemectBo, oOpasyroiieecss Ipu HarpeBaHUM MOYEBHUHBI U COJIEpIKa-
1iee MeNnTHIHbIE CBS3M B MOJIEKysiax. Eciu kK pacTBOpy 3TOro BelecTBa J00aBUTH
TUAPOKCU]T HATPHS M HECKOJIBKO KarleJb pacTBOpa MEHOTO Kynopoca, To o0paszyercs
MIPOJIYKT PO30BOr0 WM CHHE-(PUOJIETOBOrO 1BeTa. [lonyyeHHoe OKpalleHHOe Belle-
CTBO Ha3bIBAaETCA OMYpPETOBBIM MEIHBIM KOMIUIEKCOM, a caMa peakius MOoJyduia
Ha3BaHHE OMYPETOBOM.
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buyperoBbiii MeIHBINH KOMILJIEKC
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buyperoByro peakuuio MOTyT 1aBaTh BCE BEILECTBA, KOTOPBIE COIEPKAT HE Me-
Hee JIByX NENTHIHBIX CBsized. PacTBop Oenka B IIENOYHOI cpene Mpu B3auMOACH-
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CTBUM C MOHAMH M€Y TaKKe MpUoOpeTaeT cuHe-(hrUOoJIeTOBBIN 1IBET, a MPOTYKThI He-
MOJIHOTO THAPOJIU3a OEJIKOB Jal0T pO30BOE OKpamiuBaHue. M B 3ToM ciydae mpowuc-
XOJIUT 00pazoBaHue OMYPETOBOIO METHOTO KOMILIEKCA.

NHTEeHCUBHOCTh OKpacku OMYpEeTOBOTO KOMILIEKCA 3aBUCUT OT KOHIEHTpPAIUH
Oelika M KOJMYECTBAa MEJHOW COJIM B PACTBOpE, MOITOMY OMYPETOBYIO PEaKIUIO
MO>KHO MCIIOJIb30BaTh JJIs ONpe/ieNIeHUs] KOHLIEHTpaIuu Oeika B pacTBOPE.

OmnpiT 1. K 1 Mt 1% pacTtBOpa ssmanoro 6enka mpudasisiror 1 mur 10% pactBopa
rupokcuaa Hatpus, 2-3 kamm 1% pactBopa MeIHOTO Kymopoca U Bce IepeMelIu-
BatoT. PacTBOp npruodpeTaeT GUOIECTOBYIO OKPACKY.

OmnbiT 2. HeOonbinoe KOIMYECTBO KPUCTAIIMYECKON MOYEBHUHBI MIOMECTUTH B
npoOHUPKY, pacljaBUTh HaJ CIUPTOBKOMW W MPOAOJIKATh HarpeBaTh B TedeHHE -2
MuHyT. [IpoOupKy oxnaaute, 106aBUTH 1-2 MJI AUCT. BOJBI JIsl pacTBOpEHUs: oOpa-
30BaBILErOCs BELIECTBA U MPOENIaTh C HUM OMypEeTOBYIO peaklinio. PacTBop JomkeH
IpUOOPECTU PO30BYIO OKPACKY.

HunruapuHoBasi peakuusi

OTy peakuuio 1al0T BCE aMUHOKHMCIIOTHI, ENTH/IbI, OCJIKH, UMEIOLINE B O — IO-
JIO’KEHUH aMHHOTPYIIbl. B pe3ynbrare B3auMOAEHCTBUSA O - aMUHOKHUCIIOTHI C HUH-
ruapuHoM obpazyercs [IuddoBo ocHOBaHME, KOTOPOE MEPErpyNIUPOBBIBAETCS, J€-
KapOOKCUJIMPYETCS U B MPUCYTCTBUU BOABI PACILEIISECTCA HA aJIbJIETU] U aMUHOU-
KETOTMIPUH/IEH.
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mypoyp PyaManda

AMUHOJUKETOTHIPUHIEH KOHACHCUPYETCS €lle C OJHOM MOJEKYJIOW HUHTHUI-
puHa. OOpasyrolieecsi COeIMHEHHUE TMOCJIE €HOJM3AUU MEPEXOJAUT B OKPAIICHHYIO
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dbopMy, MOTyUHBIITYIO0 Ha3BaHUE «CUHE-(PHONIETOBBIN KoMIuiekc Pysmana». Ecnu pe-
aKUUsl IPOTEKAET B CPE/ie C OPraHUYECKUMH PACTBOPUTENIAMU (CIMPTOM WM ALlETO-
HOM), TO MPOAYKT 3TOM peaklMU COAECPKHUT B CBOEM COCTABE paguKajl UCXOAHOMN
aMUHOKHCIIOTBI, KOTOPbIH U OOYyCIaBIMBAET PA3IUYHYI0 OKPAcKy 3TOT0 IpPOAYKTa:
roiay0yro, KpacHy10, CHHIOI, (PMOJIETOBYIO, a B IPUCYTCTBUU MPOJIMHA — KEITYIO.

OTa peakuys ¢ paCTBOPOM HUHIHMJPUHA B ALIETOHE WM CHUPTE UCIOJb3YyETCs
U1 UIEHTU(UKAIMA aMUHOKHCIIOT Toce Xpomarorpaduu, JUisi OTKPBITHS OTIENb-
HBIX AMUHOKHCIIOT U JUISl OIPENEIICHNS UX KOJIMYECTBA.

OmnbiT 3. K 2 M1 pactBopa Oenka 100aBisSioT HECKOIBKO Karenb 0,5% BomaHOTO
pacTBOpa HUHTHApPUHA W KUMATAT 1-2 MuH. B mpoOupke mosBisercs po30BO-

(I)I/IOJ'IGTOBOC OKpalmnBaHUC, a C TCHCHUCM BPCMCHU PAaCTBOP CUHCCT.

OnpIT 4. AHaJ'IOI“I/ILIHy}O PCAKIUIO ITPOACIIBIBAIOT C PpAaCTBOPOM TIJIMIIMHA U IIPO-
JIMHA, UCIIOJIB3YyA PAaCTBOP HUHIMIPHWUHA B alICTOHC.

KcanTonporenHnoBasi peakuus

[Ipu noGaBneHuu Kk pacTBopy Oejika KOHIIEHTPUPOBAHHON a30THOM KUCIOTHI MO-
ABJISIETCA JKEITOE OKpPAIIMBAHUE.

HZN-?H-COOH H2N—{|JH—CEIDH
CH, CH,
HONO, (xomm,.) MNaOH
-HO 20 HO 3
NS
: O
OH OH
THPOSHH
HZN—(IJH -COOH
CH,
-~ éﬁ a.
“a
O O

Ecnu x momydeHHOMY pacTBOpY N00aBUTH IIEI0Yb, TO OKpacka IMEpPEeXOauT B
OpaHKEeBYI0. DTOU peaKIMeil MOXKHO JI0OKa3aTh IPUCYTCTBUE B OEJIKE apOMATUYECKHUX
AMUHOKHUCIIOT: TpUnTodaHa, TAPO3UHA, (DeHHIIaTaHUuHA.

KcanTonporenHoBas peakiusi He sBIsieTCs cTporo crnenupuyHon. Tak kak oHa
00yCJIOBJIEHa HUTPOBAaHUEM apOMATUUYECKOIO sJipa, TO €€ Jal0T MHOTHE apoMaThye-
CKHE€ COCAMHEHUS, HE SIBISIOIMECS aMUHOKHUCIIOTaMU, Hanpumep, (heHoI.



B menouno# cpesie HUTPONPOU3BOIHBIE AMUHOKUCIIOT 00Pa3yIOT COJIM XUHOM 1T~
HOM CTPYKTYpPBbI, OKPAIIEHHbIE B OPAHXKEBBIIN I[BET.

OmnsIT 5. B 010y n1poOKpKy HaIMBAIOT 2 MJI pacTBOpa SUYHOTO OEJIKa, a B IPYTyIO
— 2 MII pacTBOpa *kejnatiHa. B 06e mpoOupku 106aBisitoT 1o 1 M1 KOHII. a30THOM KHC-
JIOTHI M HarpeBaroT. B mepBoii mpoOupke oOpasyercs KeNThIil 0Ca oK, a BO BTOPOW —
OYeHb c1aboe OKpalllMBaHUE, TaK KaK >KEJaTUH MOYTH HE COIEPKUT apOMaTHUYECKUX
aMHHOKHCTIOT. [locne oxmakaeHus: B Kaxayto mpooupky n06asisitor 20% pactBop ru-
POKCH/Ia HATPHS WM KOHIIEHTPUPOBAHHBIN PAacCTBOpP aMMHaKa JI0 MOSBJICHUSI OPaHKEBO-
r'0 OKpAIINBAHUS BCIIEICTBUE OOpA30BaHUS HATPUEBOM COJIM HUTPOTHUPO3UHA.

Peaxnus Musiiona

AMUHOKHCIIOTa TUPO3HUH, a TaKkKe OEJKH, COJepkKaIllie B CBOEM COCTaBE ATY aMHU-
HOKHCJIOTY, B3aUMOJICHCTBYIOT C peakTMBOM MWIUIOHA, (CMECh HUTPATOB W HUTPUTOB
okcuna pryte (I) u (I) B KOHIIEHTpUpOBaHHOM a30THOM kuciote). [Ipu kunsueHnn o0-
pa3yeTcsi KpOBaBO-KpPacHbIM 0CaJI0OK PTYTHOM COJIM TMHUTPOTUPO3UHA. berku, KoTopbie
HE CO/IepXKaT TUPO3UHA, TAKUE KaK KeJaTHH, MPOTaMUHBI, peakiinio MWIIoHa He 1aloT.

OH Hg
NO
Hg+?, HNO;
+ HgNO; ——— — + H>0O

CHz CH2
HoN=-CH~-COOH H;N-CH-~-CQOOH

Tupo3ux _ PTryraoe coeJHHEHHE

HHTPO3OTHPO3IHHA

OnbIT 6. Peakuniro MuiuioHa NpoAensIBalOT € TPEMS BELIECTBAMU: SHUYHBIM
OeJIKoM, JKeJTaTUHOM U (eHosioM. B nmepByto npodupky nobdasmustor 2 miu 1% pacTtBo-
pa ssuyHoro Oenka, Bo BTopyro — 2 Mi 0,1% pactBopa deHona, B Tpetbio — 2 Mt 1%
pacTBopa kenaTuHa. B kaxyro mpoOupky q00aBisitoT no 1 mi pactBopa Muiona u
OCTOPO’XHO HarpeBaloT. B mpoOupke C SUYHBIM OEJIKOM TMOSBISETCS KpPOBABO-
KpacHOE OKpalliMBaHue, B MpoOupke ¢ (PeHoIoM — KpacHOe, a B MPOOUPKE C JKeIaTH-
HOM KUJKOCTb OECIIBETHA UJTH CJIETKA JKEJTEET.

Peakuus Ha ci1abocBsi3aHHyI0 cepy (peakuusi Doost)
VY 6enkoB, coaepKalux UCTEUH, MPU HArPEBaHUU B IIEJIOYHOU Cpesie MpOouC-
XOOUT TUAPOJIA3 CYIb(PTrUIPUIBHBIX TPYII ¢ oOpa3oBaHHEM CyJb(uaa HaTpUs.

Cynbbun HaTpus ¢ IUTIOMOMTOM CBHMHIIA IA€T YEPHBIM WM Oypblii HEPaCTBOPUMBIN
0CaJloK cyibduaa cBUHIA. Peakiys npoTeKaeT Mo ypaBHEHHUIO:
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HS-CH,-CH-COOH + 2NaOH = HO-CH,CH-COOH + Na,S + H,0,
- r : :
NH, NH,

IIHCTEHH CEpIH

Pb(CH.COO), + 2NaOH = Pb(OH),} + 2CH,COONa.
Pb(OH), + 2NaOH = Na,PbO, + 2H.O,

NaS + NaPbO, + 2H,0 = PbSl + 4NaOH.

B amMmuHOKHCIIOTE METHOHUH CCpa CBsA3aHa IMPOYHO, ITO3TOMY MCTHOHHH B OTJIU-
quc OT HUCTCHUHA TOM pe€aKunn HE JacT.

OmnbIT 7. B npoOupky Hanuthk 2 Mt pactBopa Oenka u 2 My peaktuBa Pomst (x 5%
BOJHOMY PacTBOpY arerata cBUHIA H00aBisitoT 30% pacTBOp TUAPOKCHIA HATPUSI 10
pacTBOpeHusi 00pa3oBaBLIerocs ocaaka). IlomydeHHbI pacTBOp MPOKUIIATUTD, Yepe3 1
— 2 MUHYTBI OSIBJISIETCS] YEPHBIN WM OYpbIil 0caZiok Cynb(duaa CBUHLIA.

Peaknusi ¢ HUTPONIPYCCHAOM HATPUS

Ota peakuus TakKe MO3BOJIET ONPEAEIUTh HaIMuue B Oelike LucTenHa, oopa-
3YIOLIETO B CUJILHOLLIEIOYHON Cpefie MpHU KUISTYeHUH MOoH cepbl. PacTtBop Oenka, co-
JEpIKallero HUCTEUH, JAeT C HUTPOIIPYCCUAOM HATPHUsl KPACHO-(DHOJIETOBOE OKpaIlIu-
BaHHE. VIHTEHCHBHOCTh OKpAalllMBaHUS 3aBHCUT OT KOJMYECTBA aMUHOKHCIIOT, CO-
JEpIKallUuX Cepy, U OT KOJIMYECTBA O€IKa B pacTBOPE.

OmnsbiT 8. K 2 M 1% pacTtBopa sitmynoro 6enka nodasistor 2 mu 20% pactBopa
HIEJI0YH, KUIISTAT, & MOCIE OXJIAKICHUS NMPUIMBAIOT 1 MII CBEXKEIPUTOTOBICHHOIO
5% pacTBOpa HUTpOIpPYCCUAA HATPHUs, MOCIE YEro MOSBISAETCA KPacHO-(pHOJIETOBOE
OKpalllBaHUE.

Peaknusa Cakaryumn

Ota peakiys MO3BOJSET OOHAPYKUBATh B O€JIKE aMHUHOKHUCIOTY apruHuH. [Ipu
B3aMMOJICICTBUM apTUHUHA C TUITOOPOMHUTOM B ILEJIOYHOU Cpelie B MPUCYTCTBUH O
HadTONa TYaHUUHOBAS TPYIIIMPOBKA aprUHUHA OKUCISETCS THOOPOMUTOM U 00pa-
3yeTcsl NPOAYKT KOHACHCAUHA PO30BO-KPACHOTO I[BETA.
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OO6pasyromuiics HaQTUIAPTUHUH MOXET Jajee OKHUCIATHCS THIIOOPOMHUTOM
HaTpUs C OOpa30BaHHMEM COCAWMHCHHUS THUIA XMHOHMMHHA. He HMCKiIOYeHa, OHAKO,
BEPOSTHOCTH 00pa30BaHM eIle 00jiee CI0KHOTO COCIMHEHUS 3a CUeT JaJbHEHIIero
OKHUCJIeHUS ocTaBmmxcsi NH-Tpynn ryaHuImHOBOTO OCTaTKa M OE€H30JIbHOTO sIpa O
HadTona.

OnpIT 9. ONBIT POJIENBIBAIOT C TUYHBIM OCJIKOM M CO CBOOOTHBIM apTHHHHOM.
B nepByto npobupky no6asiustor 2 mia 0,01% pactBopa apruHuHa, BO BTOPYIO — 2 MJI
pactBopa siuuHoro Oenka. B 06e npobupku godasssitor o 2 miu 10% pactBopa rua-
pokcuaa Hatpusa u mno 2-3 xammm 0,2% cnupToBoro pactBopa o-HadTosa, XOPOIIIOo
NEePEeMEIINBAIOT U NPUIUBAIOT B KAKIYI0 MPOOUPKY MO 2 MJI TUIIOOPOMHUTA HATPHSL.
Jlnisa ctabunu3anuu ObICTPOPA3BUBAIOIIETOCS PO30BO-KPACHOTO OKPALTMBAHUS MOYKHO
no6aButh 1 M 40% pacTBOpa MOYEBUHBI.
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Peakuus Ha Tpunrogan

Tpuntodan, pearupysi B KUCJION Cpelie C alblerugamu, o0pa3yeT OKpallleHHbIE
NPOAYKThI KOHJIeHcauu. Hapumep, ¢ MIMOKCUIIOBOM KUCIOTOM (SBIISIFOLIEHCS TpuMe-
ChIO K KOHIIEHTPUPOBAHHOW YKCYCHOM KUCIIOTE) peaKius MPOTEKaeT M0 YpaBHEHUIO:

il e
@\—/I[CHE—CH—CD{}H + HDDC—CHﬁH;m
N<H i HN
H - CH + H
TpuoTodan é
O
HO
CIAKCANTORIAA KHETOTA
|0
NI, NTI,
CH,-CH-COOH  HOOC-CH-CH.-
H C H
AN
HO O

[To ananoru4HoOM cxeme MPOTEKAET U peakius TpunTodaHa ¢ GopMaIbIeTUIOM.

OmnbiT 10. B mpo6upky nanusatot 2 miu 0,005% pactBopa tpuntodana, mo6as-
JISIOT PaBHBIA 00BEM pacTBOpa TNIMOKCHIOBOM kucioTel M 1 Ma 0,04 M pactBopa
cynbdara meau. OCTOPOKHO MO KATUIsIM MPUOABIISIIOT 2 — 3 MJT KOHII. CEPHOM KHUCIIO-
Thl TIPU OXJIXKJICHUU MPOOUPKHU TOJ CTPYel BOAOMPOBOIHON BOJBI HJIA BO JIBIY.
Ocrasitor Ha 10 MUH npy KOMHATHOM TEMIIEPATYPE U CTABAT HA 5 MHUH B KHUIALILYIO
BOJIIHYI0 OaHto. PazBuBaeTcs cuHe-(huoaeToBoe OKpaliuBaHue.

Peakuus IMayau

[Ipu 0OpaboTKe 1MAa30pEaKTUBOM B IIEIIOYHOW CpPEeAe TMCTUIUH U TUPO3UH 00-
pa3yloT OKpalIeHHOE B OPAH)KEBBIH LBET COEIUHEHHE:

SO;H SO;~
A + KNO; + HCl g A\ 2H,O + KCI

NH; N=N

11



CyabpanniioBas Kuciaora n-cyJib(Go0eH30/11uaA30HUI
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OmnbiT 11. B onHy ipoGupky BHOCST 1 MJT pacTBOopa TUPO3UHA, B APYTYI0 — 1 M
pacTBopa Oenka. B kaxmyro m100aBisSiOT Mo 2 Ml [ua3opeakTrBa. (TOTOBUTCA TEpe
OTIBITOM, CMEIIUBAaHUEM B OTJEIbHOUM mpobupke 1% pacTBopa cynb(aHUIOBON KHC-
J0ThI B 5% pacTBOpe COJSTHOW KUCHOTHI U 5% pacTBOpa HUTPUTA HATPUS B COOTHO-
menuu 1:3). Ilocne aToro B kaxayro npobupky nobasisror  10% pacTBop yriekuc-
JIOTO HATPHUSA 0 TOSIBICHUS JKEITOW MM OPAHKEBOW OKPACKH, KOTOPAasi TOCTEIIEHHO
CTaHOBUTCS Bce 00Jiee MHTEHCUBHOM.

Odopmiienue padoTnl
Odopmuts paboTy ciaeayeT B BHIE TaOMUIBI, B KOTOPOM MPUBECTH HA3BAHUE

pCaKunn, Ha3BaHUC OIIPCACIIICMOI0 BCIICCTBA, YPABHCHUC PCAKINH, YCIIOBUSA, IIPU
KOTOPBIX CIICAYCT IIPOBOAUTH PCAKIINIO, HEI6J'IIOI[€HI/I$I " BbBIBOJBI.
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JlabopaTtopHast paGora Ne 2
Peaknuu ocakaeHus 0eJIKOB

PeakTnBbl M 000OpyI0BaHMe: PAcTBOp SUYHOTO O€NKa, KpPUCTAJUIMYECKHl
cynb(ar aMMOHUS, HACBHIIIEHHBIA pacTBOP cylbdara ammonus, 1% u 10% pactBopsl
yKCcycHOM Kuciotbl, 10% pacTBOp ruapokcuia HaTpHs, KOHIEHTPUPOBAHHbBIE pac-
TBOPHI COJITHOM, CEpHOM U a30THOU KUCIOT, 5% pacTBOp TPUXJIOPYKCYCHOM KUCIOTHI,
20% pacTBOp CyIb(POCATUIIUIOBON KUCIOTHI, 1% pacTBOp MemHoro kymopoca, 1%
pacTBOp areTara CBUHIIA, HACKHIIICHHBIH BOJIHBIN pacTBOp (heHoma, pactBop dopma-
JIMHA, STWIOBBIN CIIUPT, CIUPTOBKU IPOOUPKH, BOPOHKH, OyMakKHBIC (DUITBTPHI.

OmnsIT 1. BoicasimBanue 0e1K0B cyJib¢haToM aMMOHUS

B BosiHOM pacTBOpe O€IKOB UX YaCTHUIIBI 3aPSKEHBI U TUPATUPOBAHEI, UTO 00Y-
CJIOBIIMBAE€T YCTOMYMBOCTH OEJIKOBBIX pacTBOpPoB. HO mpu BHICOKOI KOHIIEHTpallUu
COJIeH, MOHBI KOTOPBIX TOXE THUAPATUPYIOTCS, MPOUCXOAUT Pa3pyLICHUE BOTHBIX
000J104eK OCIKOBBIX MOJIEKYJ, U CHUMAETCS 3apsii ¢ OEIKOBOW MOJIEKYJIbI aJicopOu-
PYIOIIMMUCS Ha HEW MOHAMH cojiell. B pe3ynbrare 3TUX ABYX MPOIIECCOB OEIKOBBIC
pPacTBOpPHl TEPSAIOT YCTOMYUBOCTH, YACTHUIBI O€JIKa CIUMAIOTCA APYr C JIPYrom,
YKPYIHSIOTCS U BBINIAAAIOT B OCAJIOK.

B npobupky nHanmuBaroT 1 M pactBopa Oenka, H00aBISIIOT paBHBIA 00BEM
HACBIIIIEHHOTO pacTBOpa Cyiab(dara aMMOHHMS, BCTPSIXHUBAIOT. BhImagaeT ocagok TIo-
OynuHOB. PacTBOp pmmbTpyroT. OnmHY YacTh (pribTpaTa HarpeBarOT 0 KUTICHUS U
HaOTIOAAIOT CBEPThIBAHUE AIbOYMUHOB, HAXOASIIMXCSA B pacTBope. K mpyroit yactu
¢dumpTpaTa 100aBISIOT KPUCTATUIMYECKHA CyIbpaT aMMOHUS 10 HackimeHus. [loss-
JISIETCS MYTh WJIA XJIOTbS BBIMTQJAONINX B 0CAIOK OENKOB anbOyMuHOB. Ecin moHu-
3UTh KOHIIEHTPAIMIO COJIeH T00aBJICHUEM UCTUIUTMPOBAHHOMN BOJIBI, TO OCAJIOK aJTb-
OYMHUHOB BHOBB pacTBOPUTCS. OOBICHSIETCS ATO TE€M, YTO OCaXKICHHE OEJIKOB Ompe-
JICTICHHBIMU COJISIMU SIBJISIETCSI 0OPATUMBIM TIPOIIECCOM.

W3 npuBeneHHOTO OMbITa CIENYET, YTO JJIsl BHICAIMBAHMS PA3IMYHBIX OCJIKOB
TpeOyeTcs pa3Hasi KOHIICHTPAIUS OJHOU U TOM K€ COJIH.

OnbiTel 2-6. CBepThIBaHUE 0€JIKOB IPU HATPEBAHUU

[TpakTideckn Bce OenKW TMpH HArpeBaHWM TOJBEpraroTcs AeHaTypammu. Ho
OCOOCHHO OBICTPO O€JKM JEHATYPUPYIOT BOJM3U HUX HM302JEKTPUUECKUX TOUCK
(U3T), To ectb npu TOM 3HaueHuW pH, Koraa cyMMapHbIN 3aps] MOJEKYJbl Oenka
paBeH HyJI0. B 3THX yclmoBHSX Ha MOJIEKyJlaX OCJIKOB MMEETCS PaBHOE KOJIMYECTBO
OTPHUIATENIFHO M TOJOXHUTEIHHO 3apsDKEHHBIX Tpynm. bmaromapst sTomy OenkoBbIe
MOJIEKYJIbI  ObIcTpee cBepThiBatOTCS. MOT suuyHBIX OENKOB HaXoAuTCs B Ciabo-
KHCJIOHN CpeJie, TOITOMY TI00aBJICHUE K PACTBOPY SIMYHOTO OeTKa HEOOBIIIOTO

KOJIMYECTBa CIa00M YKCYCHOW KHCJIOTBI YCKOpPSIET CBEpThIBaHUE Oelka MpH
HarpeBanuu. /loOaBneHue K pacTBopy Oeika HEUTpalbHBIX COJIEHl B KHCION cpeje
o0Jier4aeT u yCKOpsieT CBepThIBaHUE OEIKOB MpU KUIISTYCHUH Onaronapsi Jeruapara-
MU OETTKOBBIX MOJIEKYI.
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B kucnoii cpene nucconmanus 6enka mo KapOOKCHIBHBIM TPYyIMIaM MOJaBIseT-
Cs1, MOJIEKYJIbI 3apsKAIOTCS IOJIOKUTEIBHO, a B IIEJIIOYHON CPElie MOAABIAETC UOHU-
3alys 0 aMUHOTPYIIaM, OENKH 3apspKaroTcsl oTpULaTesnbHo. M1 B TOM M B IpyroM
cJlydae MOJIEKYJIbl OTTAJIKHUBAIOTCS IPYT OT APYyra, U 0CAJO0K HE 00pa3zyeTcs faxe npu
KUIITYCHUU.

COOH +H! COO™  +OH~ €00~
D, T O, T Q
%3“‘ - NH; NH;
Kucnas cpena HeiurpansHas cpena [llenounas cpena

OmnbiT 2. HanuBarot B 5 mpoOUpok 1o 2 M1 pacTBopa siugHoro 6enka. PactBop B
nepBoil nmpobupke HarpeBaroT. Ocaiok oOpa3yeTcsi 10 TOro, Kak PacTBOp 3aKHUIIMT.
[Ipousomnina geHaryparus 6enka.

OmnbiT 3. Bo BTOpyto npobupky nobasisoT 1 karmmo 1% pacTtBopa yKCyCHOU
KUCJIOTHI U HarpeBaroT. Ocanok Oenka oOpaszyercs ObicTpee, Tak kak pH pactBopa
omm3ok ero MOT.

OmnbiT 4. B Tpersio npobupky nodasisroT 1-2 xammu 1% pactBopa ykcycHOM
KHCIIOTHI ¥ HECKOJIBKO Karellb HaCBIIICHHOTO PAcTBOpa XJIOpHUa HATPUSl M HAarpeBa-
10T. Ocanok Oenka oOpa3yercst ObICTpo. B M3037€KTpuUecKkoil TOUYKE W B MPUCYT-
CTBUH COJIM JICHATYpaIHsl POUCXOIUT ObICTpee, UeM B OTIBITE 3.

OmnbiT 5. B uerBepryto npobupky nobasistor 0,5 mi 10% pactBopa ykcycHOU
KHCIJIOTBI U HarpeBaroT. B kucioit cpene Bce OEIKOBBIE MOJIEKYJIBI 3apsKarOTCs TO-
JIOKUTENILHO, U 0CaJI0K OeNlka He 00pazyeTcs a)ke P KUTISTYCHUH.

OmnbiT 6. B naryro npobupky nodasmsitor 0,5 mu 10% pactBopa ruapokcuaa
HATpUs M HarpeBaroT. B 1mienoyHoit cpeie Bce OEIKOBbIE MOJIEKYJIbI 3apsiKatoTCs OT-
pUIATENBHO, U 0CAJIOK OesKa He o0pa3yeTcs JaKe MPU KUTITYCHUU.

OmnbIT 7. OcaxkaeHue 0€JIKOB KOHUEHTPUPOBAHHBIMM MHHEPAJIbHBIMH KHC-
Joramu. benku mpu B3aUMOJEHCTBUM C KOHIIGHTPUPOBAHHBIMU MHUHEPATHHBIMU
KHCJIOTAaMU TOJIBEPTAIOTCS HEOOpATUMOM JIEHATypaIlK U BBITIAAI0T B 0CafoK. B u3-
OBITKE CEPHOM M COJSTHOM KHCJIOT MPOUCXOIUT TIOCTETICHHOE PacTBOPEHUE TIEPBOHA-
YaJIbHO BBIMABIINX 0CAIKOB. M30BITOK a30THOM KUCIOTHI MTPAKTUYECKHU HE PACTBOPSI-
eT ocajika 0esKa, MoATOMY JIJIsi OOHApyKEeHUsI Oelka B UCCIEAYEMOM PacTBOPE TMOJIb-
3YIOTCSI @30THOM KUCJIOTOM.

B Tpu npoOupku HamuBarOT 1O 2 MJI KOHIIEHTPUPOBAHHON a30THOM, CEPHOU H
COJISHOM KHCJIOT. 3aTEM OCTOPOKHO IO CTEHKE J00aBJISAIOT B KXY MPOOUPKY MO
1-2 mi pactBopa ssugHoro Oenka. HabmronaroT o6pa3zoBaHue ocajakoB OEJIKOB Ha Tpa-
HULE ABYX *uakoctel. [Ipu nepemenimBanuu ocaaxku, oOpasyromuecs npy JeHCTBUN
COJISIHOM U CEpHOM KHUCIJIOT, PaCTBOPSIIOTCS, & B PACTBOPE a30THOW KUCIIOTHI OCaJKa
obOpasyetcs ere OoJIblIIe.
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OmnbiT 8. Ocaxaenne 6eJIKOB OPraHUYeCKMMHU KM CJI0TAMHU

JIist ocaxkeHust GEIKOB YacTO MCTOJb3YIOT OPraHUYECKHUE KUCTIOThI, TAKUE KaK
cynbdocanuuuioBas U TPUXJIOPYKCYCHas. TpUXJIOpPYKCyCHash KHUCJIOTa OCa)XIaeT
TOJIbKO OEJIKM ¥ HE OCaXKJIaeT MPOIYKThI pacnaaa 0eJIKoB U CBOOOAHbBIE AMUHOKHCIIO-
ThI, IOATOMY €10 YacTO MOJIL3YIOTCS JUIsl MOJHOTO yAAJIeHUs OelIKOB U3 OHOJIornye-
CKUX KHUIKOCTEH.

B n1Be npoOupku HaiIMBAIOT MO 2 MJI pacTBopa Oeska U JA00aBJISIOT B MEPBYIO
HeCKoJbKO Kamenb 20% pacTBopa Cyiab(hOCATHUIMIIOBON KUCIOTH, a B APYTYIO — He-
CKOJIBKO Karmelib 5% pacTBopa TpHUXJIOPYKCYCHOM KHUCIOTHI. B 00eux mpoOupkax
HaOrogaeTcst 00pa3oBaHre OCAIKOB Oerka.

OneIT 9. OcakneHue 0eJIKOB COJSIMH TSUKeJIbIX METAJ1JI0B

Conm TsDKENbIX METaIOB BBI3BIBAIOT HEOOPATHUMYIO JIEHATYpaIlio OEJKOB, 00-
pasysi ¢ HIMU HEpacTBOPUMBIE B Bojie coeHeHus. Ho mpu n30bITKE HEKOTOPHIX CO-
JIel TPOUCXOUT PACTBOPEHHUE OCaJIKa 3a CUET aJCOPOIIMU MOHOB COJIeH OCIKOBBIMU
yacTuiiamu. B pesynbraTe O€IKOBbIC YaCTHUIIBI MPUOOPETAIOT 3apsi]] U BHOBb PacTBO-
pstorcsi. PacTBopeHue ocajikoB AeHATYPUPOBAHHBIX OEIKOB B U30BITKE COJICH TSKe-
JIBIX METAJJIOB HAa3bIBACTCS aICOPOIIMOHHON MENTU3aIUEeH.

CnocoOHOCTh OEJIKOB 00pa30BBIBaTh C COJISIMU TSDKEJIBIX METaJNIOB HEpacTBO-
pUMBIC COSAMHEHUST HCIIONB3YETCS MPU OTPABICHUSX THMH COJISIMHU, KOTJa B Kade-
CTBE TIPOTUBOSINS MPUMEHSIIOT MOJIOKO WJTH STMYHBIA OCJIOK.

B nBe mpoOupku HanuBaroT 1Mo 2 mMi pactBopa Oeika. B onHy 100aBisitOT He-
ckonbko kanenb 10% pacTBopa MEIHOrO Kynopoca, B IpYryr0 — HECKOJIBKO Kareib
5% pacTtBOpa amnerarta cBuHIA. B o0enx npobupkax Oenku aeHatypupyiot. [lpu
n00aBJICHUM B NMPOOMPKH M30BITKA coJie HabrogaeTcs pacTBOpEeHHE o0pas3yro-
ITUXCS OCAJIKOB.

OmnbIT 10. Ocaxaenune 0eJKkoB peHoI0M U (POPMATIHHOM

®enon u (GopMaNMH BBI3BIBAIOT HEOOpATUMYIO JIeHaTyparuio OenkoB. B nBe
MpoOUpKU HANMMBAIOT 1Mo 1 M pacTtBopa Oenka. B mepByro no6aBisioT 1 M Hackl-
IIEHHOTO pacTBOpa (heHoJsia, a BO BTOPYIO A00aBisitoT 1 M pactBopa ¢popmanuta. B
npoOupke, Kyaa 100aByieH (eHo, 0caloK o0pa3yeTcs ObICcTpee.

OnbiT 11. Ocaxkaenue 0eJIKOB CIMPTOM

CrupT BBI3BIBACT IETHUAPATAIIUIO MOJICKYJ O€JKa, BCIASACTBUE YETO MTPOUCXOIUT
CHUKCHUE YCTOWYMBOCTH OEIKOBBIX MOJIGKYJ W JeHaTypaius Oenka. B mpobupky
HAJMBAIOT 2 MJI pacTBOpa OeJIka M OCTOPOKHO IO CTEHKE MPOOUPKU HAIUBAIOT ITH-
JIOBBIA CIIUPT TaK, YTOOBI OH HACIIOWJICS Ha OENKOBBIA pacTBop. Ha rpanmie nByx
KHUIKOCTEH MOKHO HaOII01aTh O€10€ KOJBI0 ICHATYPUPOBAHHOTO OeiKa.

Odopmienue padoTnl

OnpiThl ¢ 1 MO 6 MPUBOAST MOJHOCTBIO C OOBICHEHUSIMH, @ PE3YJIbTAThl OIIBITOB
¢ 7 no 11 moxxHO 0hOpMUTH B BHJI€ TAOJIMILIBI, B KOTOPOM B MEPBOM KOJIOHKE YKa3bl-
BalOT O€JIOK, KOTOPBIN HCIIOJIb3YETCS B OIBITE, BO BTOPOM KOJIOHKE YKa3bIBAaeTCs Be-
IIECTBO, KOTOPOE UCIIOIB3YETCs I OCAXICHUSA, B TPETHEU KOJOHKE ONUCHIBAIOTCS
Ha0JII0JaeMble U3MEHEHUS, B YETBEPTON — IONOJIHUTEIbHBIE 3aMEUaHUS.
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JlabopaTtopnas pabGora Ne 3
Pa3nesieHue 6e1KOB MbIIICYHOM TKAHU METOA0M IHAJIM3A M BbICATUBAHMSA

PeakTuBbl M 000pyaoBaHmMe: MbllieyHas TKaHb, 10% pactBop Xitopuaa
HaTpus, HACHIIIEHHBIN PACTBOP XJIOPUIA HATPUS, KPUCTATUIMUYECKUN XJIOPUJ HATPHUS,
10% pacTtBop ruapokcuaa HaTpus, 1% pacTtBop cyibdara mMeau, neHTpudyra, CTyn-
K#, QrIbTpEI OyMaXkHbIC, MPOOUPKH, BOPOHKH, CTAKAHYUKH WM KOJI00ukH Ha 50 win
100 M7, CTEKIISTHHBIE TIAJIOYKH M TPYOOUKH, IIMIMHAPKI, Mapiis, 1eiiodaHoBbie Me-
IIOYKHU, HUTKH, CTAKaHbI JJIS1 AUATN3A.

BricanuBanue — oOpaTumasi peakiusi OCaxaeHHs OEIKOB M3 PACTBOPOB C MIOMO-
b0 OOJBIINX KOHIEHTpAIMs HEUTpaJbHBIX COJIeH: XJIopuia HaTpus, cylbdara am-
MOHUS, cylbdaTta marHus. [Ipu neficTBuM cosneit GeIKOBbIE YACTUIIBI JIETUAPATUDY-
I0TCS U ObICTpee BBINMAAIOT B 0caqoK. Ha mporiecc BricanuBanus BIUsET psia pakTo-
pOB: THAPOGUIBLHOCTh O€JIKa, €r0 OTHOCUTENIbHAS MOJICKYJIIpHAsl Macca, 3apsii MoJie-
KyJbl, B CBSI3M C Y€M JIJIsl BHICAJIUBAHUS Pa3HBIX OCJIKOB TpeOyeTcsi pa3Has KOHIICH-
Tpalus OJJHUX U TEX JKE COJIEH.

AnpOyMHUHBI U TIOOYJIHMHBI SIBJISIOTCA Hanbosee pachnpOCTPAHCHHBIMU B IPHU-
poAHBIX OOBeKkTax Oenkamu. OOBIYHO OHM BCTPEUAIOTCS BMECTE, M OTACICHUE UX
JIpYT OT Apyra OCHOBAHO Ha Pa3JIMYHON UX PACTBOPUMOCTH B BOJIC U B PA3JIUYHBIX 10
KOHIICHTpPAIIUU PacCTBOpaxX MUHEPAIbHBIX COJICH.

AnpOyMHHBI PACTBOPUMBI B BOJIE U B KPEMKUX PACTBOpAxX cojied (0cakaaroTcs
nmuunb npu 6osiee uem 50%-0M HACBIIIEHUH PacTBOPa COJIbIO), TII0O0YJIWHBI paCTBOPHU-
MBI JIMIITb B PACTBOPAx coyiel cpeane konmentpanuu (8—15%). B pactBopax c Gonee
BBICOKOM W 0o0jiee HHU3KOM KOHIIEHTpAIlMed COJIM PacTBOPUMOCTH TJIOOYJIMHOB
YMEHBIIIAETCS.

B mplmieuHoii TkaHU TOMUMO alTb,OYMHHOB (PacTBOPUMBIX B BOJIE) U TJIOOYJIMHOB
(pacTBOPUMBIX B COJISIX CPEIHEH KOHIIEHTPAIIMN) MOYHO BBIZICIUTH OETOK MUO3MH (OC-
HOBHOM COKpPATUTENbHBIA (PUOPUIUIAPHBINA OETOK MBIIIECYHBIX BOJIOKOH), aKTUH — TJIO0-
OynspHbIi Oenok. DTH ABa Oeka, a TAaKXKe ele TPOMOHWH M TPOIIOMHUO3UH HEMOCPe/I-
CTBEHHO YYaCTBYIOT B aKT€ COKpAIlEHUs MBIIII. B MBIIIEUHON TKaHU €€ BBIACISIOT
HEPACTBOPUMBIE B BOJIC U COJISIX OCJIKM CTPOMBI — KOJUIAr€H, JIACTHUH U JIPYTHE.

OuyeHb 4acTO MPHU OYKUCTKE OECIKOB BO3HHMKAET HEOOXOAUMOCThH B YAAJICHUU U3
PacTBOPOB OEITKOB HU3KOMOJICKYJISIPHBIX MTPUMECEH. Y TaIUTh TaKhe IPUMECH MOXKHO
C MOMOIIBIO JUaiu3a. DTOT METOJ OCHOBAaH Ha HECIOCOOHOCTH KPYITHBIX YaCTHII
OeJika MPOHUKATh Yepe3 MOPhI MOIYNMPOHUIIAEMBIX MEeMOpaH HCKYCCTBEHHOTO WJIH
€CTEeCTBEHHOTO MpoucX0xkaeHus. HanpoTup, Meakue MOJIEKYJIbl UM HOHBI CBOOOIHO
MIPOXOJAT YEPE3 HUX.

[Tpubopsl, coysxamue sl fuanu3a, Ha3bIBaroTCs quanu3aropamu. [IpocTeitmmm
TUATM3aTOPOM MOXKET CIIYKUTh MEIIOYEK W3 IesutodaHa WM KOJIJIOIUS, TOMEIIEH-
HBI B CTaKaH C JUCTUJUTMPOBAHHOW BomOM. Jlyist Gosiee MOTHOTO W OBICTPOTO OCY-
IIECTBJICHUS JUAIN3a HEOOXO0AMMO, 4TOOBI BOJIa B CTaKaHe ObLIa MPOTOYHOM HIIA Tie-
PHUOJINYECKHA 3aMEHSTBCS CBEXKEH. YCKOpSIET AUain3 NPUMEHEHHE MAarHUTHOU Me-
IIAJIKY 17151 IEpEMEIIMBAHUs BOJbI B CTaKaHE, a TAK)Ke DJIEKTPOAUAIIUS.

OnbIT 1. BeiesieHne aJibOyMUHOB U3 MbIIIIEYHON TKAHU
B ctynke xopolo pacTuparoT 5 I MBIIIEYHON TKaHU 0 00pa3oBaHUs OJHOPOJI-
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HOM Kammupl. Kamuiy nepeHocaT B CTaKaHYUK WK KoJIOy u HanuBaroT 20 mu 1u-
CTWJUIMPOBAHHOW BOJBI, XOPOILIO IepeMemunBaroT. [Ipn 3ToM B pacTBOp mepexonsr
abOyMMHBI, TaK KaK OHU B BOJE XOPOIIO pacTBOPUMBL. C IOMOIIbIO Mapiid OTPHIIb-
TPOBBIBAIOT KalllMIly, U QUIbTPAT JOMOJHUTEIBHO LEHTPUPYTUPYIOT ISl YAAJIECHUS
BCEX HEPACTBOPUMBIX YaCTHUI[ MBIIIEYHOW TKaHU U OenkoB. Ocagok OENKOB coxpa-
HSIOT JJIS1 TIOCIEAYIOIINX OIBITOB, a K HEHTpU(yraTy J00aBISAIOT KPUCTAIUIMYECKUN
XJIOpUJ HATpUs 10 HACBIIIEHUS, aIbOYMUHBI IPY 3TOM BBINAAAIOT B 0caoK. PacTBop
C 0CaJKOM aTb,OYMHUHOB TMOJBEPraloT AUATU3Y.

JIist muanu3a UCToabp3yIoT neiiodanoBeiid Memovek amHon 10 cM. CmaunBa-
IOT €r0 BOJAOW, HUKHUIM KOHELl 3aBSI3bIBAIOT HUTKOM. Yepe3 BEpXHUM KOHEIl MENIOYKa
BHOCSIT PacTBOP C OCAJIKOM abOyMHHOB, CTapasiCh HE NMEPEHOCUTH B MEIIOYEK OCal-
Ka xJiopuaa HaTpus. B BepxHUIl KOHEI| BCTABISIIOT CTEKISHHYIO TPYOOUKY JJTMHOM
10-15 cm, Tak, 4TOOBI HMKHHUI KOHEIl TPYOOUKH ObUT MOTPY>KEH B MEIIOYEK Ha 5-6
cM. Meniouek NpoYHO NPUBSI3BIBAIOT K CTEKISIHHOM TpyOKe.

K nosiyueHHOMY Manu3aTtopy MPUBS3BIBAIOT B TOM K€ MECTE, HO TOPU30HTANIb-
HO JIPYTYIO CTEKJISIHHYIO TpyOouky jumHOi 10-15 cM, u B TakoMm BHIE AUAIN3ATOP
OIyCKalOT B CTAKaH C JIUCTUJUIMPOBAHHOM BOJOM. YPOBEHb BOJBI B CTAKaHE HE JI0JI-
’KEH JOXOIUTH JI0 BEPXHErO Kpasi Menloyka. Memo4dek He TOJDKEH KacaTbCsl CTEHOK U
naHa crakaHa. CTakaH ¢ MENIOYKOM MOMEIIAl0T Ha MarHUTHYIO MeIIajIKy O0e3 Harpe-
BaHUs U BEAYyT AUAJIN3, EPUOJUUYECKH CMEHSAS BOJY U MPOBOAS MPOObI HA XJIOPUI-
HOHBI C IMOMOIIbIO HUTpaTa cepeodpa.

Juanu3 Oyner 3aBeplieH, Koraa npoda Ha XJIOPUA-HOH CTAHET OTPULATEIbHOM.
[TockonbKy BbICaTMBaHHE OEJIKOB HEUTPAIBHBIMU COJIIMH IPOLECC OOpPaTUMBIHA, TO
IIpU IUanu3e anbOYMHUHBI TOJKHBI BHOBb NEPEHTH B PacTBOp, TaK Kak B BOAE OHU
XOpouo pacTBOpUMBI. [lo OkOHYaHWMM AManM3a pacTBOP U3 MEMIOYKA MEPEHOCST B
MPOOUPKY U C paCTBOPOM aJIbOYMHHOB MPO/IEIIBIBAIOT OMYPETOBYIO PEAKIIMIO.

OnbIT 2. BelesieHne 1100y IMHOB U3 MbIIIEYHON TKAHU.

K ocraBmeiics kammie u3 onbita 1 modasmstor 20 M 10% pactBopa xjopuaa
HATpUs U XOPOILIO MepeMemnBaoT. [Ipu 3TOM NpOUCXOAUT SKCTpaKLUs II100YIMHOB.
PactBop ¢ kammuneit oTGUIBTPOBBIBAIOT uepe3 Mapiio. B ¢unbrpaTe Oymyt Haxo-
TUTHCS TI00YJIMHEI, @ B 0caJike Ha Mapiie — O6enku ctpoMbl. C ocagkoM OETKOB CTPO-
MBI U C HEOOJBIION 4YacThio (PiIbTpaTa MPOACIBIBAIOT OUYPETOBYIO PEAKIIMIO.
OcraBiuiics GuapTpaT IEiST Ha JIBE MPOOUPKH.

K onnoii wactu unsTpaTa 100aBISIOT paBHBIA 00BEM HACBIIIEHHOTO pacTBOpa
XJIOpUJa HATpHs, TMOJy4aeTCsl MOJYHACHIIICHHBI pacTBOp, B KOTOPOM BBHITIA/aeT
ocaziok 1o0ynuHoB. K npyroit yactu ueHtpudyrara 100aBisitoT MOPOIIOK XJIOPHUAA
HATpPHSs 10 TIOJIHOTO HACKIIIEHHUS, IPU ITOM 00pa3zyercs 0CaJoK MUO3UHA.

Odopmienue padoTnl

CocCTaBIsIIOT CXeMy BBIIENICHUSI BCEX OEJKOB MBIIIEYHOM TKaHW, a TaKxe Tao-
JILY, B KOTOPOM YKa3bIBaIOT YCIIOBUS, IPU KOTOPBIX TOT UM UHOM OEIOK HAXOAUTCA
B PACTBOPE HUJIU B OCAJKE.

Jiis oopMIiIeHHS OTIBITA TIO AUAN3Y MPUBOASAT PUCYHOK JMATU3ATOPA.
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JlabopaTtopHasi pabGoTa Ne 4
OmnpenesieHue U303IEKTPHYECKON TOYKH Ka3eHMHA M JKeJIaTHHA

PeakTusbl u odopynoBanue: 0,1 M, 0,2 M u 1 M pacTBOpbl yKCYCHOH KHC-
notel, 0,4 % pactBop kazeuHa B 0,2 M pactBope auerara Harpus, 0,1 M pactBop
anerara Hatpus, 1% pactBop xenatuHa, 96% 3TaHOJ WIM alETOH, IITATHBBI, MPO-
OUpKH, POTOINEKTPOKOJIOPUMETP, KIOBETHI, MUTETKH Ha 5 1 10 M.

N303nexTpudeckoil Toukoil Oenka Has3biBaeTcsl BennunHa pH cpeasl, mpu KOTO-
poii CyMMapHBIH AJEKTpUUYECKUI 3apsij] Oenka paBeH Hymo. PacTBopsl O€TKOB B U30-
ANEKTPUYECKON TOYKE HANMEHEE YCTONYMBBI, HEUTPAIbHbIE MOJEKYJIbI OENKa JIErKO
BBINAJAIOT B OCaJ0K. BeieacTBre 3Toro onpeeneHte n303J1eKTpUIeCcKo TOUKH MO-
KEeT OBITh CBEIECHO K ompeneneHuo pH pacTBopa, mpu KOTOpOM HaOMIOIaETCS
HauOoJee MoIHOe U OBICTpOE BhINaJeHUE Oenka B ocanok. [l mosydeHus pacTBo-
POB C pa3IMYHON BEIMYMHOM BOJOPOJIHOrO IOKa3aTess MOib3YyITcs OydepHbIMU
pPacTBOPAMH.

OmnbIT 1. Onpenesienne U303JeKTPUIECKON TOYKHU Ka3eMHA
B 7 cyxux npoOupoK HaIMBaIOT MOCIEA0BATEILHO PEAKTUBBI B KOJIMYECTBAX
(B MuT), yKa3aHHBIX B Tabuie 1.

Ta0muma 1
Ne YKCycHas KUCIOTa, Boga, 0,4% p-p kazeuna B 0,2 M pH
IPOOHPOK 0,2 M p-p, M MJT p-pe auerarta HaTpHs, MJI cMecH
1 4,8 1,2 0,6 3,8
2 2,4 3,6 0,6 4,1
3 1,2 4,8 0,6 4,4
4 0,6 5,4 0,6 4,7
5 0,3 5,70 0,6 5,0
6 0,18 5,82 0,6 5,3
7 0,09 5,91 0,6 5,6

PactBops! TmatensHO nepememmuBaioT. Kazenn — rupodoOHbIN Oe0K, HE uMe-
€T BOJHOW 000JIOYKH, MEHEE YCTOMYMB M MOATOMY uepe3 5-10 MuHyT Habmomaercs
noMyTHeHHe pacTBopoB. Haubosnbiiee nomyTHeHHe HaOI0OaeTcst B TOM MpoOHpKe,
rae pH cooTBETCTBYET M302JIEKTPUUECKOM TOUKE Ka3eHnHa.

Ecnu Bu3yanbHO ompenenuTh MPOOMPKY ¢ MaKCHUMAalbHBIM TOMYTHEHHEM HeE
yIaeTcs, ClelyeT MCIOIb30BaTh (HoTodIeKTpoKoTopuMeTp. C MOMOIIBIO (OTOIIEK-
TPOKOJIOPUMETPA HYKHO TPOBECTH OMpEAeSiCHUE NPOICHTa MPOMYCKaHUS CBETa
(T%) npUroTOBIEHHBIMU PACTBOPAMHU, MYTHOCTh KOTOPBIX OOBSICHSETCS 00pa3oBa-
HHUEM OCaJIKOB OCJIKOB B BUJIE CTAOUILHOMN CYCTICH3UH.

Jist aToro 3a 15-20 MuH 10 pabOTHI BKIIIOYAOT MPUOOP, B JAIbHEE KIOBETHOE
OTJICJICHUE CTaBAT KIOBETY C JAMCTUJUIMPOBAHHON BOJOH, a B OMIDKHEE OTIEICHHE
CTaBSIT KIOBETY C aHaJM3UPyeMbIM pacTBOpoM. (CHayalla CBET IMPOMYCKAIOT Yepe3
BOAY, CTpeNIKy MmpuOopa C MOMOUIbI0 TpyOOW M TOHKOM PEryJIMpPOBKH CTaBAT Ha
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100% npomnyckanus ceera. [loToM MpoOTUB MyyKa CBETA CTaBAT KIOBETY C aHAIU3UPY-
€MBbIM PaCTBOPOM, OTIPEICIISIOT W 3alMCHIBAIOT MMOKA3aHUS CTPENIKH mpuodopa (mmpo-
IICHT MPOITYCKaHUS CBETA).

AHanoruyHeiM 00pazoM OmpeAessioT % MPOIyCKaHUs CBETa BO BCEX MPOOUp-
kax. [Ipobupka, B KOTOpO#l ponycKaHue cBeTa Oy1eT MUHUMAIBHBIM, COOTBETCTBY-
€T M302JICKTPUUYECKON TOUKe OenKa.

OmnbIT 2. OnpeneseHue U303JIeKTPUIECKON TOYKH KeJIaTUHA
B 6 cyxux mpobupoxk mocienoBaTeaIsHO HATMBAIOT PEAKTUBBI B KOJIMUECTBAX (B
MJ1), YKa3aHHBIX B TaOJHLIE 2.

ConepxuMoe KaxJI0M TpOOHUPKU MEPEMENIMBAIOT U 3aT€M BO BCE MPOOUPKH
MEJIJICHHO IO CTEHKE J100aBIAIOT 1o 2 M 96% sTaHona (unu aneroHa). JKenaTtun —
0esok ruapoHIIbHBIN, 00JIaJalomuid 1ByMs (paKTOpaMu YCTOWYMBOCTH: 3aps/ioM U
BOJIHOM 000J10uKOii. CIUPT MOHMKAET YCTOMUHUBOCTD OelKa.

Tabmuua 2
YkcycHast YkcycHas
Ne Anerar Hatpus, | Kematun,1% pH
e Boga, ma KHCIIOTA, KHCJIOTa, 0.1 M p-p, mr - cpesl
0,1 M p-p mn IM p-p, Mmx ’ ’ ’
1 3,8 0,8 - 2,0 2,0 5,6
2 3,5 0,5 - 2,0 2,0 5,3
3 3,0 1,0 - 2,0 2,0 5,0
4 2,0 2,0 - 2,0 2,0 4,7
5 - 4,0 - 2,0 2,0 4.4
6 3,2 - 0,8 2,0 2,0 4,1

Uepes 30 MUHYT ONpEAEIISIIOT U302JEKTPUUECKYIO TOUKY KenatuHa. OHa OyaeT
COOTBETCTBOBaTh pH MpoOHMpKH ¢ MaKCHUMallbHOM CTENEHbIO MOMYTHEHUS. B ciyuae,
€CJIM BU3YaJIbHO OINPEAEIUTh MPOOUPKY C MAKCUMAIbHOW CTENEHBIO MOMYTHEHHS HE
YAAeTCsl, MOKHO UCIOJIb30BATh (POTORIEKTPOKOJIOPUMETP JIsl ONPEAEIICHUs POLEH-
Ta MPOITYCKAHUS CBETA.

Odopmienue padboTnbl

Pe3ynbTaThl ONMBITOB MPEACTABISIIOT Ha TpauKax, Ha KOTOPHIX MO OCH aOCIHCC
OTKJIaJIBIBAIOT 3HaueHus pH, a Mo ocu OpAMHAT OTKIIAILIBAIOT OOPATHHIE MPOICHTY
npomyckanus cseta 3HadueHus (1/T). Makcumym Ha rpadukax OyJeT COOTBETCTBO-
BaTh M309JICKTPUYECKON TOUKE Ka3eWHA U, COOTBETCTBEHHO, U302JIEKTPUICCKON TOY-
K€ JKeJaTHHa.
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JlabopaTtopHasi pab6ora Ne 5
Pa3nesieHne aMMHOKHCJIOT METOIOM
pacnpeaeauTe/bHOI XxpomaTorpaguu Ha Oymare

PeakTuBbl 1 060pyaoBanue: byraHoun, neasiHas ykcycHas KUCIIOTa, CTaHAAPT-
Hasi CMECh pacTBOPOB aMHUHOKHCIIOT-CBUETENEH JTU3MHA, MIIMIKHA, (eHUIAIaHuHA,
0,1 M pacTBOpsI (heHMNaNaHNHA, TTIUIUHA, JIU3UHA, 1% pacTBOp HUHTUIPHUHA B alle-
TOHE UIH B 96% 3>TUI0BOM criupTe, XpoMmarorpadpuieckue Kamepsl, Xxpomarorpadu-
yeckas Oymara, QuibTpoBajgbHasi Oymara, MUKPONHIIETKH, JIETUTEIbHbIE BOPOHKH,
KOJIOBbI WK cTakaHbl Ha 50 MJI, IMUIMHAPHI MEPHBIC, JUHEHKH, HOKHUIIBI, TPOCTHIC
KapaH/Jallli, WTOJKU LIBEHHBbIC, HUTKW, IUIACTHIIMH, CTEKJSHHBIC IUIACTUHKH, CY-
MIWIBHBIA MIKad WM 3IEKTPUYECKUE TUIMTKH, MyldbBepu3aTop win damku [letpu
IS TIPOSIBIICHUS] XPOMATOTpaMM, TaOIUIIBI CO 3HaUeHUsIMHU Rf.

N3yuyeHne aMHHOKHCJIOTHOTO COCTaBa pPa3jMYHBIX OMOJIOTMYECKUX TKaHEU
npeAcTaBisieT coO0M BaXHYIO 3ajady. B HacTosimiee Bpems I aHalIM3a aMUHO-
KHCJIOT C yCHEXOM MPUMEHSIOTCS pa3InyHbIe BUJIBI XpoMaTorpaguu, B TOM YUCJIE
U pacipeeuTeIbHOMN.

Meton pacnpenenuTenbHON XpomaTorpaduu Ha Oymare UCIONb3yeTcs IS pas-
JIeJIEHUs1 CMecel pa3sHOOOpa3HbIX OPraHUYECKUX BEILIECTB, U OCHOBAH OH Ha pa3iny-
HOM pacTBOPUMOCTH BELIECTB B PA3HBIX HECMEIIMBAIOIIUXCS PACTBOPUTEISX.

Ecnu kakoe-HHOy/lb paCTBOPEHHOE BEIIECTBO PACIPEIEIEHO MEXIY PaBHBIMU
o0BbeMaM# JBYX HECMEIIUBAIOIIUXCS KUIKOCTEH, TO OTHOIICHNE €T0 KOHIEHTpAIlui
B OTUX JBYX (pa3zax B COCTOSHUW PaBHOBECHs MPU JAHHOW TeMmIepaType Ha3bIBaIOT
KO3 PUIIMEHTOM pacnpenesieHus.

KoHnueHTpaius BeliecTBa B pacTBopuTtesie 1

= const (npu AaHHOM t)
KoHuenTpanus BemecTBa B pacTBOpUTesie 2

Paznenenue BeniecTB MPOMCXOAMUT BCICACTBUE PA3NIUYMS B PACTIPEICICHUHN UX
MEXIy IBYMS KUJIKUMU (Da3zaMu, 0JIHa U3 KOTOPHIX TMOJIBIKHA, a Ipyrast — HeT. Xpo-
Marorpaduueckas Oymara o0JaaeT CBOWCTBOM MOTJIONMIATH BOAY M3 BO3/yXa M 3a-
JICP’)KUBATh €€ MEXIY CBOMMH IICJIIIOJI03HBIMU BOJOKHAMHU. Ty BOJY MOXKHO pac-
CMaTpUBaTh KaK OJMH W3 PAaCTBOPUTENICH: OHA MPEACTABISCT COOON HETOIBIKHYIO
¢dazy. Korma mo 6ymare monm JelCTBHEM KaNMMLISAPHBIX CHJI JIBFDKETCS HEBOIHBIN
pacTBopuTenb (MoABWXKHAS (paza), MONEKYJbl BEllecTBa, HAHECEHHOro Ha Oymary,
pacrpenenstoTcss Mexay IByMs ¢a3zaMu B COOTBETCTBUE C UX KOA(DPUIIMEHTOM pac-
npeaesieHrs. YeM BhIIIe pacTBOPUMOCTD BEIIECTBA B IMOABIKHOM (pase, TeM majbIie
OHO TIPOJIBUHETCS 10 OyMare ¢ paCTBOPUTEIEM U HA00OPOT.

Paccrosinue, mpoliieHHOe HaHECEHHBIM Ha Oymary CO€IMHEHHEM B HallpaBlie-
HUW JBUKCHHSI PACTBOPHTENS, Xapakrepusyercs BeiawunHon Rf (kodddumment mo-
JIBMKHOCTH) U OTIPEIETISICTCS CISAYIOIUM OTHOIIICHUEM:

Paccrosinue, npoﬁ,quHoe paCcTBOPEHHbBIM COEAUHEHHUEM Rf

Pacctosinue, npoiiieHHOe GPOHTOM PacTBOPUTEJIS
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B craHgapTHBIX SKCIEPUMEHTAIBHBIX YCIOBUSAX 3Ta BEJIMYMHA SIBIIAECTCA JJIA
JAHHOTO COEAMHEHUS MOCTOSHHOM U COOTBETCTBYET €ro K03(p(UIIMEHTY pacrpeje-
nenusi. Yem Oosbliie paznuuune B BenuuuHax Rf pazgensembix BeliecTs, TEM Jydlle
UX pa3JeicHuE.

XpomatorpadgupoBanre Ha Oymare MOXHO IPOBOJUTH BOCXOMSIIUM U HHUCXO-
asumM crnocoboM. B mepBoM ciiydae pasjiesieHHe BELIECTB MPOUCXOJIUT MO Mepe
JIBHKEHUSI PACTBOPUTENS MO JEHCTBUEM KATWJIISIPHBIX CHJI BBEPX, BO BTOPOM — MO/JI
JACHCTBHEM KaNWJUIAPHBIX CHJI M CHIIBI TsbKecTH. [lepBriii Bua xpomaTorpadun uz-3a
IIPOCTOTHI UCIIOJIB3YETCS Yallle, OAHAKO CKOPOCTh ABMKEHUS MPU HUCXOIAIIEH Xpo-
MaTorpa(uu 3HAUUTEIHHO BHIIIIE.

Jlnia onpeniesieHns pachoioKeHUs aMUHOKHUCIIOT Tociie XpomaTorpaduu Oymary
BBICYIIIMBAIOT, IPOCMATPUBAIOT B yJIbTPa(UOIETOBOM CBETE WM ONPBICKUBAIOT pac-
TBOPOM HMHTUJpPHHA U HarpeBaloT.

Bce onepauuu ¢ 6ymaroil npojenbiBalOT TIIATEIbHO BBIMBITHIMU pyKaMH WM B
nepyarkax. B npoTuBHOM citydyae mociie mposiBIeHUsI Ha Oymare BbICTYNAeT MHOTO Isi-
TEH, HE OTHOCSIINXCSA K aMUHOKHCIIOTAM, BBIAEJICHHBIM U3 OMOJIOTHYECKOTr0 MaTepHaia.

IHoaroroBka pacreopuTesisi 1 XpoMaTorpaguuyeckoi Kamepbl

Jlist xpomatorpaduu UCHONb3YyeTCs CleMalibHAs UM MPUCTIOCOOJICHHAS] CTEeK-
JISTHHAs Kamepa ¢ IMII0OCKUM POBHBIM JHOM. Ha THO KaMephl HanmmBaeTcst OyTaHOJIOBBIM
pPacTBOPUTEIb B TAKOM KOJIMUECTBE, YTOOBI HA JHE KaMepbl 00pa30BaJics CION BBICO-
toit 7 — 10 M. OH roTOBUTCS CMEIIMBaHUEM OyTaHoJa, JEASHOW YKCYCHOM KHCIIO-
Thl U BOABI B cOOTHOMIEHUU 4:1:5. Kuakoctn nomMemaroT B ACIUTEILHYIO BOPOHKY,
OCTOPOKHO BCTPSIXMBAIOT U JAIOT OTCTOATHCS O0Opa3oBaBllelcsa 3Mysbcuu. HrbkHMiA
CJIOW CIMBAIOT Yepe3 KPaH JAEIUTEIbHON BOPOHKH, & BEPXHUM CIIOM MCHOJIB3YIOT JJIS
nanbHeuen padoThl.

Pazmerka Oymarn W HaHeceHHE HA Hee PACTBOPOB

bepyTr auct xpomarorpaduueckoit Oymaru, COOTBETCTBYIOIIHMIM pa3MepaM Xpo-
maTorpaduueckoit kamepbl. [1o BbicOTe OH 1OJKEH OBITh Ha 1 cM HUXKE BEPXHEro
Kpasi KaMephbl, a 10 LIMPHUHE — HE KacaTbCsl CTEHOK Kamepbl. Ha paccTosHnm 2 cM ot
OJIHOTO U3 Y3KUX KOHIIOB JIMCTa OymMaru mpoCThIM KapaHJalloM MPOBOJAT JTUHUIO
CTapTa U Ha HEW KapaHAalloM OTMEYar0T MECTAa HAHECEHHUsS aMUHOKHCIIOT - CBUJE-
Tenel u uaeHTuuIpyeMbix amuHokuciaoT. Ha apyrom kosie Oymare B LEHTpe
WTOJIKOM TPOKaJbIBAIOT OTBEPCTHE M MPOIYCKAIOT YEpEe3 HETO HUTKY, C MOMOUIBIO
KOTOpOM JUCT Oymaru OyJeT 3akperuisiThcsi B Xxpomartorpaduueckoi kamepe. Ha
ATOM K€ KOHIIE OyMaru KapaHJanom nuiercs pamMuwins CTyAeHTa.

B kauecTtBe aMUHOKHUCIIOT — CBUJETENEH OepyT CMeCh paCTBOPOB aMHUHOKHCIIOT,
Hanpumep, JU3uHa, raulnHa U QenunananuHa. [ns uaentudukanuu OepyT pac-
TBOPBI T€X kK€ AMUHOKHCIIOT, HO MIPUTOTOBJIEHHBIX 10 OTAEIBHOCTH M HE MOANH-
CaHHBIX (TOTOBSTCS MEpe]l ONMBITOM JJA0OPAHTOM WMJIM IpenojaBarenaeM). Mukponu-
IIETKOM B OJTHO OTMEYEHHOE MECTO HAHOCST KAaIUII0 CMECH PACTBOPOB aMHUHOKHUCIIOT
— CBUJETEINEH, a B Ipyroe — Kario UACHTUPUIUPYEMON aMUHOKUCIOTHI. [lnameTp
IIITHA HE JOJDKEH IpeBhlaTh 1 cM. bymary nepkatr Ha BO3yXe 0 ITOJHOIO BBICHI-
XaHMs MATeH. B MecTo, Ky/a HaHOCAT UACHTHPUIUPYEMYIO aMUHOKHUCIOTY, MOKHO
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HaHECTH KaIlJII0 PacTBOpa APYroll aMMHOKHCIOTHI, HO TOJIBKO IOCJIE MOJHOIO IO -
ChIXaHUs NEPBOM.

XpomaTtorpaguueckyro Kamepy CTaBAT B OTBeJAECHHOE MecTo. JIMCTOK Oymaru c
HAHECEHHBIMU aMHHOKHCIIOTAMU OCTOPOKHO OITYyCKAalOT B KaMepy C pacTBOPUTEIIEM
MOYTH JIO THA U 3aKPETUISIIOT JINCTOK B MOJBEIIEHHOM COCTOSIHUM C MOMOIIBIO HUTKH,
KOHIIBI KOTOPOM MOKHO 3aKpENUTh KyCOUKaMU IUIACTHIIMHA. PacTBOpUTENS B Kamepe
JOJIKHO OBITh CTOJBKO, YTOOBI OH HE KacayiCsl HIJKHETO Kpas TMATeH HaHECEHHBIX
pactBopoB. Heo6xoaumo npocneants, uToObl OyMara HUTJE HE Kacallach CTEHOK Ka-
Mepbl. Kamepy cBepxy HakpbIBalOT CTEKIOM. XpomaTorpadupoBaHue MPOBOAIT B
TE€YEHHE HECKOJIbKMX YacOB JI0 JIOCTIKEHUSI (POHTOM PACTBOPHUTENS BEPXHETO Kpast
oymaru. Ilocie aToro 6ymary BRIHUMAIOT, KapaHJAIlloM OTMEUaloT (PPOHT pacTBOPH-
TEJSl U OCTABIIAIOT CYIIUTh HA BO3yXE.

IIposiBiieHne XpoMaTOrpaMMbl U HACHTH(PUKAIUA AMUHOKHUCIOT

BricylieHHyI0 XpoMaTorpaMMy MpOSIBIISIIOT MO TSTOM pacTBOPOM HUHTHIPUHA,
PAaBHOMEPHO CMadyMBas 3TUM PACTBOPOM €€ MOBEPXHOCTb. [[1s 3TOro MCHOJIB3YIOT
KHCTOYKY M3 BaThbl WX MyJibBepu3atop. [Ipyu nposBieHnn HENb3s KIACTh XpOMATO-
rpamMMy Ha CTOJI, OHa JIOJKHA HAaXOJIUThCS «HA Becy». Henb3st OpaThcsi 3a CMOYEH-
HYIO IOBEPXHOCTh PYKaMH, OCTAIOTCS OTHEYATKU nanbleB. [IponutanHyro xpomato-
rpaMMy MOMEMIAIOT B CYIWIbHBIN mikad Ha 15 mun npu 70° C unm gepxar ee Haj
ropsiuey IIUTKOM 10 TTOJTHOTO MPOSIBJICHHUS.

AMUHOKHCIIOTHI OOHApYKUBAIOTCA B BUJE CUHE-(PHOJIETOBBIX MsiTeH. WneHTu-
(bUKanuo aMUHOKUCIOT MPOBOASAT IO COBMAJACHUIO HA XpPOMAaTOTpaMMe MOJIOKEHUS
aHAJIM3UPYEMbIX AaMUHOKHUCIIOT U aMUHOKHUCIIOT-CBUICTEIICH.

AMHWHOKHUCIIOTBI — CBUJIETENIM OYIyT pacmloJiaraTbCsl B CIEIYIONIEM MOPSIKE:
HIDKHEE TIATHO COOTBETCTBYET JIM3UHY, CpeHEE — TNIMIIMHY, BepxHee — (heHMIaIaHu-
HY. AMHHOKHUCJIOTBI, pPacIoyiarailiinecsi Ha OJHOM YPOBHE, SIBJIIFOTCS UACHTUYHBIMHU.
Onpenenenrie aMUHOKUCIIOT MOXHO OCYIIECTBUTH U 10 3HaueHuto Rf. [[ns sToro mz-
MEpSIOT PacCTOSHUE OT JIMHUU cTapTa J0 TuHuM ¢poHTa pactBopurens (B) u paccro-
SHUE OT CTapTa JIO IIEHTpa MATHA UISHTUDUIIUPYEMON aMUHOKHUCIIOTHI (A). OTHOIIIE-
Hue A/B maer 3Hauenne Rf 11 maHHOM aMHUHOKHCIIOTHI B IAHHOM PacTBOPUTEIIC.

B cnpaBouHnoit nuTeparype conuepikarcs cBeneHus no kodgdunuentam Rf ms
MHOTHUX BEIIECTB, pa3leiisIEMbIX B Pa3IMYHBIX cucTeMax pactBopurelnen (CrnpaBou-
HUK OMOXUMHUKA, C. 912).

Odopmienue padoTnl
3anuChIBalOT B TETPAU MOPSIOK BBITOJTHEHUS pabOThI ¢ KPAaTKUMU MOSICHEHUS-
MU, PACCUUTHIBAIOT 3HaueHusi Rf it kaxmoit aMUHOKHMCIIOTHI, YKa3bIBalOT, Kakasl

AMHUHOKHUCIIOTA HAXOAMJIACh B dAHAJIM3UPYCMOM PACTBOPEC, XpOMATOIpaAMMY IIPHUKIICHU-
BarOT B TCTPaAlb.
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JlabopaTtopHasi pa6oTa Ne 6
OmnpenesieHue KOHUEHTPALMHA 0€JIKA KOJOPUMETPHYECKUM
METO/I0M 10 OMYPEeTOBOIl peaKkuumn

PeakTnBbI U 000pyI0BAHHE: KPUCTALIUYCCKUN SUYHBIN albOyMUH, KYpUHBIC
U nepenenunsie sina, 0,2% pactBop rugpokcuaa HaTpus, OuypeToBbiid peakTus (1,5
r CuSO,4 5H,0 u 6 r cerneroBoii conu (NaKC4H;4O¢ - 4H,0) pactBopsitor B 300 M
BOJbI, 3aTeM Tpu momemuBanuu A00aBisioT 300 M 10% pactBopa ruapokcuma
HaTpus U | T floguaa Kamus Ui MpeIOTBPALICHUS] CaMOIIPOU3BOIBLHOTO BOCCTAHOB-
JeHus, 00beM JOBOIAT BOJOM 70 1 1. PacTBop HE MOMICKHUT MIUTEIHLHOMY XpaHe-
HUIO), IITATUBBI C MPOOUpPKAMH, MUIMETKHA, MEPHbIC HWJIUHAPHI, MEPHBIE KOJOBI Ha
100 mn, cnekrpodoTometp unu Goroanekrpokoiaopumerp KOK-2, Boponku, Gpuiib-
TpBI OyMaKHbIE

Konopumerpuuecknii MeTosl McciaenoBaHUsl IIMPOKO MPUMEHSETCs B J1abopa-
TOPHOM NMpaKTUKE ISl KOJUYECTBEHHOTO OIPENETICHUs BEIIECTB B OMOJIOTMYECKUX
oObeKkTax. B ocHOBe KOJIOpUMETpUUYECKOTO MeTo1a JISXKUT 3aKkoH JlambepTa — Meepa
- bepa, corimacHo KOTOpOMy CYHIIECTBYET NpsiMasi MPONOPIMOHATIbHAS 3aBUCUMOCTh
MEX/1y KOHLEHTpaluel BEIeCTBAa B OKPALIEHHOM PAacTBOPE M CTENEHbIO MOTJIOLIe-
HUS JIy4el CBETa JaHHBIM PacTBOPOM.

MHTEHCUBHOCTD TOIJIOIIEHUSI CBETA 3aBUCUT HE TOJBKO OT KOJMYECTBA U MPHU-
POJIBI PACTBOPEHHOTO BEIECTBA, HO U OT TOJIIMHBI CIOS PacTBOPA, IJIUHBI BOJHBI
MaJaroIIero CBeTa, TeMIepaTypsl pacTBopa.

CremneHb NOTJIOMICHHUS CBETAa OKPAIIEHHBIM PACTBOPOM BBIPAXKAETCS OMTHYECKON
IUIOTHOCTBIO (PKCTUHKIIKEH), MO KOTOPOW MOHUMAIOT OTHOIIEHHE WHTEHCHUBHOCTU
CBETa, MaJarollero Ha pPacTBOp, K MHTEHCHUBHOCTU CBETa, MPOIIEAIIETO Yepe3 pac-
TBOp. Benmmunna ontudeckoil mioTHocTu 0o6o3Havaercst OykBoil E unu D. Yem 607b-
1I€ ONTUYECKas MJIOTHOCTh, TEM MEHBIIE CBETA MPOITYCKAET PacTBOpP, TO €CTh MEKIY
ONTUYECKOM MIIOTHOCTBHIO U CBETOINPOIYCKAHUEM CYILECTBYET OOpaTHas MpOHOPIHO-
HaJIbHAasl 3aBUCUMOCTb.

Jlnig onpesieseHns IOTHOCTH WIIM CBETONPOIYCKaHMs UCHOIB3YIOT CIEKTPOdo-
TOMETPHI U (POTOINEKTPUUECKUE KOHLIEHTPALIMOHHBIE KOJIOPUMETPHI.

OmnpenesieHue KOHIEHTPALMH BelIeCTBA B PACTBOPE M0 ONTHUYECKOM IJIOTHOCTH

Jlsist onipefienieHnsi KOHUEHTPALMKM BEIIECTBA B OKPALIEHHOM PAacTBOpPE HEOOXO-
JTUMO TIOCTPOUTH KaIMOPOBOUYHYIO KpuBYHO. C 3TOMU 11€JIbIO TOTOBST Psijl paCTBOPOB
HCCIIETyeMOTO BEIIECTBA C M3BECTHBIMU KOHIICHTPAIUSIMHU (CTaHIapTHBIE PaCTBOPHI)
n nu3MmepstoT Ha @OKe ux onTUUecKyro MIOTHOCTh. [loydeHHbIE pe3yabTaThl OTpa-
KAIOT rpapUUEeCcKu: OTKIAABIBAIOT MO OCHU a0CHUCC KOHLIEHTPAIUH, a TI0 OCH OpJIMHAT
COOTBETCTBYIOIILYIO UM ONTUYECKYIO MIIOTHOCTb.

N3MepuB ONTHYECKYIO IUIOTHOCTH MCCIIENYEMOTO PacTBOpPA, HETPYIHO HAUTHU
KOHIICHTPAIUIO BEIIECTBA M0 KaTUOPOBOYHON KPUBOM.

Omnpit 1. IocTpoenue KaauOPOBOYHOM KPUBOii

benku B 1menouHoM cpeie pearupyoT ¢ cyiabhaToM Meau ¢ 00pa30oBaHUEM KOM-
MJIEKCHBIX COEAMHEHHM, OKpaIlIEeHHBIX B CHHE-(HOJIETOBBIN MIH KPACHO-(PHOIETOBBIIH
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1BeT. IHTEHCHBHOCTH OKPACKU MPOMOPIMOHANIbHA COAEPKAHUIO OeTIKa B pacTBOPE.

3apaHee roTOBST CTaHIAPTHBIN pacTBOp Oelnka, pactBopsis 400 Mr pactepToro B
nopomiok simyHoro anbOymuna B 100 mun  0,2% pactBopa ruapokcuaa Hatpus. s
MOCTPOEHUSI KaTMOPOBOYHOW KPUBOW B C€Mb MPOOUPOK BHOCAT CTaHAAPTHBIN pac-
TBOp OejKa ¥ JUCTHWILIMPOBAHHYIO BOJY B YKa3aHHOM B TaOJuUIE 0OBEMHOM COOTHO-
HIEHUH, B PE3YJIbTATE YErO MOJIyYalOT CEPUI0 PACTBOPOB C YBEIMYMBAIOUIEHCS KOH-
IeHTpalueu oenka.

Bo Bce mpoOupku, BKItoYasi KOHTPOIb, JOOABISIOT MO 2,5 M OMYypEeTOBOTO pe-
AKTHUBA, IEPEMEIINBAIOT U OCTABJIAIOT NPU KOMHATHOM Temneparype Ha 30 mu-
HYT JUISl Pa3BUTHS OKPACKH.

OxpallleHHbIe CTaHIAPTHBIE PACTBOPHI (PUIBTPYIOT IS yAAJCHHUS Ocajika THJ-
pokcuaa meau u kojgopumerpupyroT Ha @IKe nmpotuB koHTpOs B KtoBeTax (lcm) Ha
S MI ¢ 3eNleHbIM CBeTODMIBTPOM (JiiTnHa BOJIHBL 540 HM, cBeTOoGmIbTp Ne 6) min Ha
cHeKTpodoTOMETpE.

[TosryueHHbIe 3HAYEHUS ONTHYECKOM IUIOTHOCTU 3alMCHIBAIOT B TAOIMIly U UC-
MOJIB3YIOT AJIs1 IOCTPOCHUS KaTMOPOBOUYHOM KPUBOM.

Tabmuma 1
Ne CraHnapTHBIH H,0, buyperoBblit Copneprxanue
pod pacTBop Oemnka, MiI MII PEaKTHB, MII Oemka B mpobe, MT A
1 0,25 1,75 2,5 1,0
2 0,50 1,50 2,5 2,0
3 0,75 1,25 2,5 3,0
4 1,00 1,00 2,5 4,0
5 1,25 0,75 2,5 5,0
6 1,50 0,50 2,5 6,0
7 1,75 0,25 2,5 7,0
KonTpons - 2,00 2,5 - -

OnbiT 2. KosinuecTBeHHOE onpeaeseHne 0ejika B KYPUHBIX U Nepenesu-
HBIX AHIaX

benok oTAensroT oT KenTKa, MOMENalT B MEPHBIA LIUIUHID, U3MEPSIIOT 00beM
Oenka W pa3BOJAT AUCTWILIMPOBaHHOW Bojgod B 10 pa3. [lomyueHHbIil pacTBOp HcC-
MOJIB3YIOT JIJIs1 IPUTOTOBJIEHUS ONBITHBIX PACTBOPOB.

[TockonbKy KOHIIEHTpalus OelKa B MOJTYYEHHOM PAacTBOPE HEWU3BECTHA, HEOO-
XOJIMMO TPUTOTOBUTH CEPUIO MPOOUPOK C PaCTBOpAMH O€JIKa C pa3IMYHbIM pa3Bejie-
HueM. Eciu pactBop Oenka OyJeT CIMIIKOM KOHIICHTPUPOBAHHBIM WM, HA00OPOT,
CJIMIIIKOM pa30aBJIEHHBIM, ONTHYECKas MJIOTHOCTh TaKOTO PAacTBOpa C OMYypEeTOBBHIM
peakTuBOM, OyAeT JAMOO0 o4YeHb OO0JbINON, JIMOO OYeHb MAJICHHKOW, TO €CTh OyaeT
MMETh TE€ 3HAYCHMs, TJI€ HapyIIaeTCs 3aKOH MPOMOPIUOHAIBHOCTU ONTHYECKOM
MJIOTHOCTU ¥ KOHIEHTPALIMH MOTJIOUIAIOLIETO BEIIECTBA.

[IpuroToBieHuEe ONBITHBIX PACTBOPOB MPOBOJIAT, KaK yKazaHo B Tadmuiie 3. Pac-
TBOPBI MEPEMENINBAIOT, OCTABISIIOT Ha 30 MHHYT, MoOcie 4ero (QuibTPyIOT 4Yepes
BJIQXHBIA OyMakHbIA (QUIBTP M KOJIOPUMETPUPYIOT TaK ke, KaK U MpPU MOCTPOCHUU
KaTuOpOBOYHOM KPUBOH.
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[lomyueHHble 3HA4YEHUS OMTHYECKON IUIOTHOCTH 3alUCBHIBAIOT B TaOJHILY.
HaiinenHoe 3HaueHHE ONTHYECKOH MIOTHOCTH MCCIEIyeMOro pacTBOpa OTMEUAIOT Ha
OCH OpJUHAT, MPOBOJAAT MPSAMYIO JIMHUIO 10 TIepeceueHus ¢ KaTMOPOBOYHON KPUBOM
M OIyCKAIOT MEepIEHINKYIISp Ha och abcuucc. Touka nepecedeHus yKaxeT 3HauUCHHe
KOHIIEHTpalluu Oelika B HCCIelyeMOM pacTBope. JlaHHBIE 3amuChIBalOT B TaOHILY.
Ha ocHOBe MOJy4YeHHBIX JaHHBIX OMPEACISIIOT Colep)KaHhe Oelka B KypUHBIX U TIe-
pEeTeNHbIX SHIax ¢ y4eToM pa3BefeHus. M3BecTHO, 4To conepkaHue Oeska B LEIbIX
KypHUHBIX siiinax cocrasisier 12,7%.

Tabmuma 2
Ne PacTsop Kypuroro in H,0, BuypertoBslit Copneprxanne Oenka
TIepeTenuHoro Oenka, bl
mpob MII peaKTHB, MII B mipode, MT
pasBeneHHoro B 10 pa3, mi

1 2,0 - 2,5

2 1,0 1,0 2,5

3 0,5 15 2,5

4 0,25 1,75 2,5

5 - 2,0 2,5

Odopmienune padboTnbl

B terpaas 3anucheiBaior:

1. OcHOBBI M€TO/A OTIpEICNICHUS KOHIICHTPAIIUU OelKa.

2. IlopsA10K BBITIOJIHEHHUS OTIBITA 110 TOCTPOSHUIO KAIIMOPOBOYHOM KPUBOA.

3. Pe3ynbpTaThl onpeesieHust ONTUYECKOMN TIIOTHOCTH CTaHAAPTHBIX PACTBOPOB U
MOCTPOCHHYIO Ha OCHOBE 3TUX JIAHHBIX KaJTMOPOBOYHYIO KPUBYIO.

4, Pe3ynbTaThl onpeencHus KOHIICHTpAIMU OCKa B OIBITHBIX PacTBOpPax IO
KaJIMOPOBOYHOM KPUBOM.

5. JlaaHbIC TIO COAEPIKaHMUIO OENIKa B KyPUHBIX U TEPENEIHHBIX SHIaX, pacCuu-
TaHHBIC HA OCHOBE TOJTYYCHHBIX PE3YJIbTATOB U C YUETOM pPa3Be/ICHUSI paCTBOPOB.

25



JlabopaTtopnas paGora Ne 7
KavecTBeHHbIC peakiii HA BUTAMUHBI

PeakTuBbl 1 000pyaoBaHue: BUTaMUHBI: PEeTHHON, 3proKaIbLU(EPOa, TOKO-
depoi1, ThaMuH, pubodIaBiH, aCKOPOUHOBAs KUCJIOTA; JIeJsiHas YKCYCHasl KUCIIOTa,
HachlllleHHas cynbdaTom xenesa (I1), koHIeHTprpoBaHHAas cepHasi, COJIsiHAs U a30T-
Hasi KUCJIOThI, pACTBOP aHWJIMHA B KOHIICHTPUPOBAHHOM COJITHOM KHUCJIOTE, OpOM B
xsopodopme (1:60), pactBop xiopuza skenesa (I1I), pacTBop kpacHO# KpOBSIHOM CO-
71, U300YTHIIOBBIN CITUPT, PACTBOP CYIb(aHUIOBOM KUCTOTHI, 5% pacTBOpP HUTPHUTA
Hatpus, 10% pacTBop kapOoHaTa HaTpUs, METALIMYECKUI LIMHK, PACTBOP METUJIEHO-
Boii cuHM, 10% pacTBOp COJISIHOW KHCJIOTHI, INTATHBBI, TPOOUPKHU, BOJAsSHAS OaHS,
CIIUPTOBKH, JIepKaTeNn JIsl TPOOUPOK, (PIIFOOPOCKOTI.

B 1880 romy pycckuit yuensiii H.M. JIlyHuH ycTaHOBUWII, 4TO AJIsI HOPMAJIbHOM
KHU3HEACSITEIbHOCTH OpraHu3Ma HEOoOXOJUMBbl HEOOJIbLINE KOJMYECTBA KAKHUX-TO
BaXKHBIX BEIECTB, KOTOPbIE BIOCIEACTBUU NOJbCKUM yueHbIM K. dyHkoM Obuin
Ha3BaHbl BUTAMUHAMU. MHOTHE BUTAMUHBI BXOJST B COCTaB OMOJIOTMUECKUX KaTalu-
3aTOpOB — (PEPMEHTOB, HEKOTOPbIE BUTAMHHBI JEHCTBYIOT CaMOCTOATEIbHO, JPyTrHe
BBICTYIMAIOT KaK aKTUBATOPbI (hepMEHTOB. BblT cieiaH BBIBOJI, YTO HENOCTATOK WIIH
OTCYTCTBHME TOTO WJIM MHOTO BUTAMHHA IMPUBOJUT K HAPYLICHUIO OOMEHa BEILECTB B
OpraHu3Me.

B nacrosmee Bpemst uzBectHo Oosiee 30 BUTaMUHOB. Bce OHM MMEIOT pas3inuy-
HBIl COCTaB U CTPOEHHE, 00Jaat0T pa3HOOOpa3HbIMU (PU3UKO-XUMUYECKHUMHU CBOM-
CTBaMU. Bce BUTAMUHBI IETIAT HA )KUPOPACTBOPUMBIE U BOJIOPACTBOPUMBIE, UTO 00B-
SCHSACTCS HAJIMYMEM B UX COCTABE HETOJSIPHBIX U MOJSIPHBIX TPYNTUPOBOK. Butamu-
HbI BCTYNAlOT B pa3HOOOPa3HbIe XUMUYECKUE PEAKIIMH, C TTOMOIIBIO KOTOPBIX MOXHO
MPOBOJIUTH UX KAYECTBEHHOE U KOJIMYECTBEHHOE OIPEIEICHHE.

CytouHas noTpeOHOCTh B BUTAMUHAX Maja: OT JECATHIX U COTBIX JIOJIEH MT JI0
HecKosbkux Mr. U tonbko notpeOHOCTh B BUTaMuHe C cocTaBisieT okojio 1 mr Ha
KaXXIbIM KI' MAacChI TeJIa.

PernHOJI - BUTAMUH A

OTOT BUTaMHH OTHOCHUTCSI K KHPOPACTBOPUMBIM BUTAMHUHAM M COCTOMT U3 He-
CKOJIbKUX BUTaMepoB. Bce BUTamepbl SBISIOTCS MPOU3BOAHBIMU KapOTUHOB U 00pa-
3YIOTCSI TOJIbKO B OpraHU3Me >KUBOTHBIX. KapoTuHBI conep:kaTcst B oBoliax (mepeil,
TOMAaThl, MOPKOBbB, JINCTOBAsl 3€JI€Hb), BUTAMUH A - B CIMBOYHOM Macje, SUYHOM
KEJTKE, IeYeHH, pblObeM kupe. Hegoctarok BuTaMruHa A BbI3bIBAET HApYILIEHUE PO-
cTa, ocinabieHue 3peHus (KypHuHas CIENOoTa), MOPAKEHUE SIUTENINAIbHBIX TKaHEH
(cyxoctb, kcepodTanbmusi). Butamun A nerko paspyumiaercsi, 0COOEHHO MpU Harpe-
BaHuu. CyTo4Hasi MOTPeOHOCTh YesIOBEKa B BUTAMUHE A COCTaBIISET 2,5 MT.
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Pernnoi — ButamuH A,

OmnbIt 1. Peakuus ¢ cyiabsgarom xkeaesa (1I)

2-3 KaruiM pacTBOpa BUTAMHUHA A MOMEMIAIOT B CyXyIO MPOOUPKY, 100aBisioT 1
MJI JIEASTHOM YKCYCHOW KHUCIIOTBI, HACHIIIEHHOU cynb(daroM xene3a (11), u HeckoJbKko
Karejab KOHIIEHTPUPOBAHHOM cepHOM KUCHOTHL. [losBisieTcst romy0oe okpaiivBaHue,
OBICTPO NEepeXosIee B KPaCHOE.

OnbiT 2. Peaknus JpymMmonaa. 2-3 kamiy pacTBopa BUTaMUHA A MOMEIIAIOT
B MPOOUpPKyY, ObICTpo g00aBisA0T 1 M xmopodopma u 0,5 MiI KOHIIECHTPUPOBAHHOM
cepHoi KHUCIOTHL. [losiBisieTcs KpacHO-(HOIETOBOE OKpalllMBaHUE, MEepexojidilee B
KpacHo-0ypoe.

Kaabuudepoa - puramun /|

Butamun /I 0OTHOCHUTCS K CTEpOUIAM U SIBIISIETCS MPOWU3BOIHBIM IIUKJIONEHTAHO-
neprugpodenanTpena. Buramunsl rpynmnsl [l CyniecTBYIOT B BUJAE HECKOJIBKUX BH-
tamepoB. Hanbosiee pacnpocTpaHeHHBIMU SIBJISIFOTCS BUTaMUH 1, —3prokanbuudepoit
1 BUTamMuH I3 — xonekanbiudepor.

OTcyTcTBHE 3TOr0 BUTAMHUHA B MHIIE MPUBOJUT K BOBHUKHOBEHHUIO PAXUTA, YTO
CBS3aHO C HApPYIICHUEM HOPMAJIBHOTO OTJIOXKEHUs (HocHOpHOKUCIOro KaiabIus B
KOCTHOM TKaHu. Butamun [[3 oOpasyeTrcs B KOke B OpraHU3Me 4esioBeKa M3 MPOBU-
TaMHUHA 7-IE€TUAPOXOJIeCTeposia MO JCHCTBHEM YyIbTPadUOIETOBOTO H3ITYYCHUS.
Henocraroxk Buramumua [l nposiBIseTCs y A€T€M B BUAEC MOPAXKEHUS KOCTHOW, MBbI-
IIIEYHON ¥ HEPBHOW CUCTEM (MCKPUBJICHHE KOCTEW HUKHUX KOHEUHOCTEH, Aedopma-
[USI TPYJHON KIIETKU — «ITUYbSI TPYIb»), @ Y B3POCIbIX — B BUJIE OCTECOMAIIALINU U
OCTEONOPO03a, BO3HUKAIOIINX BCJIEACTBUM BBIMBIBAHHS U3 KOCTEW COJIEH KajabLUs U
dhocdopa.

Butamun ] cogepkutcs B pplObeM KUpPE, CIMBOYHOM Maclie, JKeNTKe sifia, me-
YEeHU >KMBOTHBIX, MOJIoke. CyTouHas MoTpeOHOCTh YesioBeKa B BUTaMuHe | cocras-
asieT 0,0025 mr.
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Butamun [, — sprokaneiudepon

OnbiT 3. BpomxJiopodopmHas npoda

B cyxyro npobupky BHOCAT 2-3 karuma ButamuHa J[ u 1 miu pactBopa Opoma B
xsiopodpopme (1:60). B npucyrcTBun BuTamMuHa /| MOCTENEHHO NOSIBISIETCS 3€JIEHO-
BaTO-rojly00€ OKpaliuBaHUE.

OnbIT 4. Peakuusi ¢ aHWJINHOM

B cyxyto npobupky BHOCAT 2-3 karuii ButamuHa J, 1 M xjmopodopma, a 3atem
OCTOPO’KHO NpH noMemnBadnu 0,5 M1 aHUWIMHOBOTO peakThBa. OCTOPOKHO KUIIATAT.
[Ipn Hanuuuu BUTamMuHA [] *Kentas 3MynbCcusi MPUOOPETAET CHAayYaja 3€JEHBIH, a 3a-
TE€M KPAaCHBIN I[BET.

Toxkodgepo.a - BuTamun E

Buramun E nipencraBieH HECKOJIBKAMH BUTAMEPAMU, MOJTYYMBLIIMMU Ha3BaHUE O -
,B—u y- toxodeposnoB. OH yCTOWYMB K HATPEBAHUIO U JCHCTBUIO KUCIIOT, pa3pylia-
eTcs noj ACUCTBUEM yabTpaduoneToBbiX Jyyeil. Heodxoaum i HOpMaabHOTO pa3Bu-
TUSI SMOPUOHA B OpPraHU3ME MAaTepH, PEryJMpyeT HOpMallbHOE (PYHKIIMOHHUPOBAHUE U
CTPYKTYPY MHOTMX TKAaHEW, SIBIISAETCS CaMbIM CHUJIBHBIM IPUPOAHBIM AaHTHUOKCHUIAHTOM,
npexze Bcero yunuaoB. [Ipu E — aButamuHo3e pa3BuBaeTcst MblIeyHas IucTpodus,
JieTeHepaLus CIMHHOTO MO3ra, Tapajind KOHEYHOCTEH, HapylI1aeTcsi SMOpHOTeHes.

Ncrounuku ButamuHa E — pacTuTenbHble Maciia, 3apOAbIIIN 3JI1aKOB, 3€JICHBIC JIH-
cThs pacteHuil. CyrouHas moTpeOHOCTh B BUTamuHe E y yenmoBeka cocrapmnsieT5 mr.
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H,C-C C C = CH,~CH,*CH,~CH-CH,~CH;~€H,~CH~CHy~CH~CH,~CH—CH,;
\YAWA
C 0 CH,

CH;,
Butamun E — a-Toxodepon

OmnbIT S. Peakuus ¢ KOHHEHTPHPOBAHHOM a30THOM KHUCJI0TOH
B mpo6upky momerniarot 4-5 kanenb BuTamMmuHa E, 106aBnstoT 1 M1 KOHIIEHTPH-
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POBAHHOM a30THOM KUCIOTHI U mepeMeninBatoT. O0pasyercs: SMybCcHsl, KOTOpasi Io-
CTENIEHHO pacCciIauBaeTCsa: MACISHUCTBIA BEPXHHUM CIIOM MpuoOpeTaeT KpacHYIo
okpacky. OkpaiuBanue oOyCIOBIEHO OKUCIEHHUEM o — TOKodeposia B TOKohepu-
x1UHOH. Ecim okpacka He MosBIsieTCsl, HEOOXOUMO OCTOPOKHO HArpeTh MPOOUPKY.

OnbIT 6. Peaknus ¢ xaopuaom xesesza (I1I)

B cyxyto mpobupky nmomemarot 3-4 karm ButamuHa E, mob6asmnstor 0,5 Mt xi10-
puna xenesa (II1), nepememBaior. PacTBop OkpaimmMBaeTcs B KpacHBIN I[BET BCJIE/-
CTBUE OKHCIIeHUs Tokodeposia B TokodepumxuHoH. Eciam okpacka He obpasyercs,
OCTOPO’KHO HarpeBarOT MPOOUPKY.

TuamuH - BUTaMHuH B

DTOT BUTAaMHUH OTHOCHUTCSI K BOJOPACTBOPUMBIM BHTAMHHAM, TPEICTABIISET CO-
0ol Menkue OECIBETHBIE KPUCTAILIBI TOPHKOTO BKyCa. Y CTOWYMB NIPU HarpeBaHUU B
KHCJION cpeJie, HO JIETKO pa3pylIaeTcs B IMIETOYHON cpelie. DTOT BUTAMUH BXOJUT B
coctaB (pepMeHTa MUpyBaTACKapOOKCHUIIA3bl, KATATU3UPYIOIIETO JIeKapOOKCUINPOBa-
HUE MUPOBUHOTPAAHON KHUCIOTHL. [Ipu HemocraTke 3TOro BUTAMUHA MPOUCXOIUT
HAKOIJICHHUE B OpraHU3Me MUPOBUHOTPATHON KUCIIOTHI, SIBISIOIMICHCS CUIIBHBIM SI7IOM
JUTsI HEPBHOM cUCTeMBbl. Pa3zBuBatoiieecs mpu 3ToM 3a00JI€BaHNE MOTYYUIIO HA3BaHHE
«Oepu-6epu», WM MOJIUHEBPUT, KOTOPOE MPOSBIIAECTCS B MPOrPECCUPYIONICH JereHe-
paIuy HePBHBIX OKOHYAHUHN W MPOBOJANINX IMYYKOB. DTO MPUBOIUT K MOTEPE KOXK-
HOM YyBCTBUTEIHLHOCTH HAPYIICHUIO MOTOPHUKH JKEITyJIOYHO-KHUIIICYHOTO TpaKTa,
CepIeYHBIM OOJISIM M, B KOHEYHOM HUTOTE, K IMapajndy U CMEPTH.

Nctounnkom 3TOro BUTaMUHA JJI YeJIOBEKA SBIISIIOTCS XJe0, 0COOCHHO uep-
HBIM, KPYIbl, BHYTPEHHUE OpPraHbl KUBOTHBIX, ApOXoku. CyTodHasl MOTPEOHOCTH B
ATOM BUTAMUHE Y YEJIOBEKA COCTABJISIET 2 MT.
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l
C
7\ :
|| |
C C HC C — CH;— CH, OH
/ \/ \ \/
H:C NH, ]

Butamun B; - Tnmamun

OmnpbIT 7. Peakuust OKMcCJIeHMS] THAMUHA B THOXPOM

B mpoOupky mnomemniaroT HECKOJIbKO KPUCTAUIOB THAMUHA, N00aBIAIOT 1-2 M
pacTBOpa KpacHOW KpPOBSIHOM COJIM, NEPEMEIINBAIOT W HAarpeBalOT B TCYCHUE HeE-
CKOJIbKMX MHUHYT. [Ipy HarpeBaHuu >KUIKOCTb OKPALIMBACTCA B JKEJITHIA LIBET BCIIE/I-
CTBHUE MPEBpALLEHUS THaMUHA B THOXpOoM. [Ipu Hanmmuuu daroopockona B mpoOUpKyY
BHOCST 1 MJI M300yTUIIOBOTO CIIUPTA, COAEPKUMOE B30ANTHIBAIOT B T€UCHHE | MUH,
BEPXHUU CIIUPTOBOM CJION MEPEHOCAT B JIPYTYI0 MPOOHMPKY M HAOMIONAIOT TOIyOyIo
(bII00pECTICHITNIO ATOTO pacTBopa B YD - myyax.
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OmnbIT 8. BzanMoaeiicTBHe ¢ 1MA30PeaKTHBOM

B mienouHol cpene THAMUH C IMA30pEaKTUBOM 00pa3zyeT CI0KHOE KOMILIEKC-
HOE COEIMHEHNE OPAaHXKEBOTO IBeTa. B mpoOupKy moMeniaroT HECKOJIbKO KPUCTAIIJIOB
THaMHHA, T00aBJISIOT 2 MII IMa30peakTuBa, coctosmero u3 1 mi 1% pactBopa cyinb-
(danumoBoit KUCIOTH U 1 Mit 5% HUTpHUTa HATPUs, a 3aT€M MOCTENIEHHO MPUJIMBAIOT
10% pacTtBOp KapOoHata HaTpusi. B Xole peakiuu pa3BUBaeTCsl MHTEHCUBHAsI OpaH-
KeBas OKpacka.

PuboduaBun — BuTamuu B,

Kpucramisl pubodiaBuHa UMEIOT KeNTO-OPaHKEBbIN LIBET, XOPOILIO PACTBOPSIOT-
Cs B BOJE, JISTKO Pa3pyIIAIOTCs TMPU KUIISTYCHUW W Ha CBeTy. Buramua pubdodiaBuH
CHOCOOEH JIETKO OKHUCIISITHCS MU BOCCTAHABIMBATHCA, YTO JISKUT B OCHOBE OMOJIOTHYE-
CKOTO JieiicTBUs 3TOro ButamuHa. OH BXoauT B cocTaB kKohepmenToB (DAL, ®DMH) ok-
CHJIOPEIYKTa3, KAaTATU3UPYIOIINX OKHCIUTEIFHO-BOCCTAHOBUTEIILHBIC PEAKIIHH.

HenocTtarok BuUTamMuHa MPOSBISETCS B OCTAHOBKE POCTA, MOPAKECHUU CIIH3U-
CTBIX 000J1049eK (0OCOOEHHO B YrOJKax pTa), MOHKEHUH PAOOTOCIIOCOOHOCTH, HAPY-
IIIEHUU HOPMAJILHOTO CHMHTE3a reMorio0nHa. VICTOUHUKOM BUTaMUHA SIBJISIETCS MO-
JIOKO, 3€JICHbIE OBOIIM, BHYTPEHHHE OpraHbl KXUBOTHBIX, Npoxoku. CyTouHas To-
TPEOHOCTh YeJIOBEKa B 3TOM BUTAMHHE COCTABIISIET 2 MT.

OnbiT 9. BoccTanoByienue pudodaaBuHa

B npobupky momMeniaroT HECKOJbKO KpPUCTAJUIOB BUTaMUHA, J00ABJISIOT 2 MII
JUCTUJUTMPOBAHHOM BOJIbI JUIsl pACTBOPEHUS] BUTAMMHA, N00ABISAIOT 2 MJI  KOHIIEH-
TPUPOBAHHOW COJISTHOM KHUCJIOTHI M 2 — 3 Kycouka IUHKA. JKHIKOCTH IOCTENEHHO
OKpalIMBAETCS B PO30BBIM, 3aT€M KpacHbIM LBET. [Ipn OTCYyTCTBMM KOHTaKTa ¢ BO3-
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JyXOM PacTBOP MOCTENEHHO 00€CIBETUTCS. ITO 00YCIOBIEHO BOCCTAHOBJICHUEM PU-
0od1aBrHA BBIJCSIONIMMCS BOJOPOIOM /10 OeciiBeTHOro JierikodaaBuna. Ecnu 6ec-
IIBETHBIH PAacTBOP MEPEIUTh B JIPYI'YH MPOOUPKY (yAaJIUTh IIUHK), TO BHOBbH IIPO-
W30HICT OKUCIICHHE BOCCTAHOBJICHHON (hOpMBI BUTAMUHA JI0 JKEATOM, OKUCICHHOM.

~ (CHOH);— CH,0H

+2H

mj\ wH )

H,C A

O -2H

— (CHOH);— CH,0H

Hs;C

------------ 0K

Buramun B, —pubodasun
(BBEpXY OKHUCJIEHHAasi, BHU3Y BOCCTaHOBJIEHHAsI (JOPMBI)

AckopOuHOBasi KHCJI0TA — BUTAMUH C

Buramun C npencranisier co0oil OeclBETHBIE KPUCTAUIbI, XOPOLIO PacTBOPHU-
MbI€ B BoJie U cupTe. OHM UMEIOT KUCIbIN BKYC. ACKOpOMHOBAasI KUCJIOTA JIETKO pas-
pylaercs B IPUCYTCTBUU KHUCJIOPOJA BO3/AyXa, B LICJOYHBIX PAaCTBOpAxX, MOA ACH-
CTBUEM HOHOB ene3a W Meau. ButammH C  ydacTByeT B OKHMCIHTEIBHO-
BOCCTAaHOBUTEJBbHBIX MPOLIECCAX B OPraHU3Me, MOCKOJBKY CIIOCOOEH JIETKO OT/aBaTh
Y IPUCOEMHSATH J1Ba aTOMa BOJIOPOJA.

[Tpu HenocraTke ButamuHa C y 4enoBeKka, 00€3bsH U MOPCKUX CBHHOK pa3BH-
BaeTcs 3a00JIEBaHKE — LIMHTa, KOTOPOE MPOSBIISIETCS] B MOBBIIIEHHOW MPOHUIIAEMOCTH
U XPYNKOCTH KPOBEHOCHBIX COCYJIOB, CIIOHTAHHBIX KPOBOUBIHUSHUSIX, & B KOHEUHOM
UTOTE, B pa3pylLIEHUHU 3y0O0B U JIECEH. DTO CBSA3AHO C €r0 y4acTHEeM B CHHTE3€ Oelka
COEIMHUTENLHOM TKAHU KOJUIareHa.

ACKOpOMHOBYIO KHCIIOTY COJEP)KAT camble pa3sHOOOpa3HbIe MPOAYKTHI PaCTH-
TEJIBLHOTO MPOUCXOXKIAEHUS, HO OCOOEHHO MHOIO €€ B IJIOAAaX IIMIOBHHUKA, YEPHOM
cMOpoJuHe, o0senuxe, psiOMHe, KpaCHOM Ieplle, JIUMOHaxX, kamycTte. CyTouHas mo-
TpeOHOCTH YeIOBEKa B 3TOM BUTaMuHe cocTaBisieT 75 — 100 mr.
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Buramun C — ackopOuHOBasi KUcI0Ta (ClieBa — BOCCTAHOBJICHHAs, CIpaBa -
OKHUCJIEeHHasi (JOPMBbI)

OmnbiT 10. B3aumMoaeicTBue ¢ METUIICHOBOM CUHbIO

[TomeniatoT B npoOUPKY HECKOJBKO KpUCTaioB BUTamMuHa C, pacTBOPAIOT B 2
MJI TUCTWUIMPOBAHHOW BOJbI, IPWIMBAIOT | MJI pacTBOpa METWJIEHOBOW CHUHH, IIEPE-
MEILIMBAIOT U CTaBAT NpoOupKy B ctakaH ¢ Boao (40°C). Uepe3 HEeKOoTOpoe BpeMms
KHUJIKOCTh B MPOOUpPKE 00ECIIBEUNBAETCS 32 CUET BOCCTAHOBIICHUSI METHJIEHOBOU CH-
HU B OECIBETHYIO JeiKopopMy, a aCKOpOMHOBAsI KUCIOTA OKUCISETCS 10 JETUAPO-
acKOpOMHOBOM KHCHOTHL. Eciin OecuBEeTHBI pacTBOp 3HEPIMYHO BCTPAXHYTH AJIS
KOHTaKTa C KUCJIOPOAOM, TO OH BHOBb IPUOOPETET CUHUM IBET.

O 0O
/7 V4
C—— C—
| !
HO — ICI O=C
|
HO—-C O +MC - — Q== (i O + MC H;
I
H~ C —— MeT.CHIlh H—C—4 MET. CHHb
| l
HO — (IZ —H OKHCJICHHAA HO—-C—H BOCCT.
CH;0H CH,OH

OmnpbIt 11. Peakuus ¢ KpacHO# KPOBSAHOM COJIBIO

[Tomemnmaror B mpoOUPKY HECKOIHKO KpUCTaLioB BUTamuHa C, pacTBOPSIOT B 2
MJI JUCTUJUIMPOBAHHOM BOAbI, npuiuBatoT 2 Mia pactBopa KOH, 0,5 mn pactBopa
KpPaCHOUM KPOBSIHOM COJIM M SHEPTHMYHO BCTPSIXMBAIOT. 3aTEM JI0OABIISIIOT B MPOOUPKY
0,5 ma 10% pacTBOpa COJITHOM KUCIOTHI M 1-2 Kamim pacTBOpa XJIOpUIA >Keye3a
(I1T). Beimagaet cuHuil ocaiok OEpIUHCKOM JIa3ypH.
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OepauHCKas J1a3yphb
CUHHU 0CaJI0K

Odopmirenue padoTsbI

Odopmiienne paboThl peKOMEHIyeTCs cieniath B (hopMe TaOJUIIbI, B KOJOHKaX

KOTOpPOU IPUBECTU TAHHBIE:
1. HazBanue BuTaMuHa, €ro XumMuieckas Gopmysa, Ha3BaHHE PEaAKIIHH;

2. PeakTuBBI, yCI0BUS NMPOBEICHHUS PEAKIIUK, YPABHCHUE PEAKIINH;
3. HaOmroxeHus 1 BBIBOIBI.
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JlabopaTtopHasi pa6ora Ne 8
KavecTBeHHBIEe TPOOBI HA MPUCYTCTBHE PePMEHTOB

PeakTuBbl U 000pynoBanue: 3% pacTBOp MEPOKCHIAa BOJOPOa, KpUCTAILINYE-
CKUI TUJIPOXWHOH, HACHIIIEHHBIM pacTBOp THUpo3uHa, 5% pacTtBop MoueBHHBI, 1%
pacTBOp caxapo3ssl, peHondTagenuH, KpacHas JaKkMycoBasi Oymara, CbIpoi KapTodeb,
MOPKOBB, KaIlycTa, MsICO, COeBasi MyKa, APOAOKH, peakThuB DenuHra, neHtpudyra,
CTYTIKH, TIECOK, MapJisi, BOPOHKH, TTUTICTKH, BOJISTHAST OaHs, TyYMHKH, TUTUTKA,

OmnbiT 1. O0Hapy:KeHHe KaTaaa3bl B MbIIIEYHOH KalIMIe

[lepexucy BOAOpoJa MOXKET OOpPa30BBHIBATHCS B OpraHU3Max Kak KOHEUHBIH
MPOJYKT JBIXaHHS, HO MOCKOJBbKY B OOJIBIIMX KOHLEHTpAUUSAX MEPEKUCh BOAOPOJA
SBJISIETCS SIIOM JIJISL ’KUBBIX KJIETOK, CYIIECTBYIOT (PEPMEHTHI, CIIOCOOHBIE €€ 00e3-
BpexxuBaTh. K TakuM gepMeHTaM OTHOCUTCS Karajia3a. OHa paclleIuisieT MepoKCH
70 BOJbl U Kuciopoja. Karanasa BbI3piBaeT OypHOE BbIIEJICHHUE IMY3bIPHKOB KHCIIO-
poJia IpyU NMPOMBIBAaHUM PaH NEPOKCUAOM Boaopona. Coaep:kuTcs KaTaiasa U B pac-
TUTENBbHBIX 00BEKTAX, HAIIPUMEp, B KapTo(esie, MOPKOBH.

Kamanasa
2 H,0, — 2 H,O + O,

B npobupky nomemaroT 0,5 — 1 r© MbIllIeUHON KallUIbl, T00aBISIOT 2 MJI JU-
CTHJUIMPOBaHHOM BoAbl U 1 Mu 3% pacTBOpa mepokcuaa Bomoponaa. Berpsxuaror
MpoOUPKY W HAOIIOAAIOT BhIJEIICHUE MY3bIPHKOB Ta3a. MIcroib3ys TICIONIYIO JTyYrH-
KY, MOKHO JI0Ka3aTh, YTO BBIIEISIIOUIUICS T'a3 — KUCIOPO/I.

OmnbIT 2. O0Hapy:KeHNe NMEPOKCHAA3BI B PACTHTEIbHBIX TKAHAX

Hekotopsie ¢pepMEeHTHI BBIIETSIOMUNACS B XO/€ PA3JI0KEHUS TMEPOKCHIA BOIO-
poAa KUCIOpPOJ HMCHOJIb3YIOT JJIsl OKUCJIEHUS OpraHMYecKux coenanHeHui. K Takum
dbepmenTaM OTHOCAT mepokcuaazy. C MOMOIIbI0 TEPOKCHAA3bl, COAEpIKaIIehCcs B
OOJBIIINX KOJUYECTBAX B PACTUTENBHBIX KJIETKaX, MPOUCXOIAUT OKHUCIEHUE AU(PEHO-
JIOB B XMHOHBI, B pE3yJIbTAaTE YErOo TEMHEET JICKAIINN Ha BO3yXe OYMIIECHHBINA Kap-
To(eb U IPYTUe PaCTUTEIBHBIC TTPOTYKTHI.

B nBe mpoOupku HanuBaroT 1o 3 mut 3% pactBopa nepokcuaa Bogopoaa. B ogny
M3 HUX MOMEIIAIOT 2-3 KycodKa cBeKeHape3aHHoro kaprodesns. B obe mpoOupku mo-
OaBJIAIOT OJMHAKOBOE KOJMYECTBO KPHUCTAJUIMYECKOTO THApPOXUHOHA. Coaep:kumMoe
MPOOUPOK BCTPSAXUBAIOT. Uepe3 HEKOTOpoe BpeMsi HaOM0Ial0T 00pa3oBaHre PO30BO-
KpacHOM OKpacKu B MpoOUpke ¢ KapTodeaeM BCIACACTBUE OKUCICHHUS THIPOXHUHOHA B
XUHOH TEPEKUCHhIO0 BOJOPO/Ia MO ACUCTBUEM MEPOKCHIa3bl. MHOTO MEPOKCHIa3bl CO-
JICPIKUTCS B XPEHE, TTOITOMY BMECTO KapTOQesst MOKHO UCTIOIB30BaTh 3TO PACTEHHE.
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OmnbiT 3. O0HapyKeHHe THPO3UHA3bI B KapTo(dee

Tupo3uHaza KaTanu3upyeT OKUCICHHE (PEHOJOB U POJICTBEHHBIX MO CTPOCHUIO
coenuHeHnd. OHa SBISETCA METAIONPOTEMHOM, COJAEPKAIIUM MEAb, KOTOpas CIy-
KUT MEPEHOCYMKOM 3JIEKTPOHOB OT cyOcTpaTa Ha KUCJIOPOJ Bo3ayxa. TuposnHaza
COJIEPKUTCS B pPACTEHUSX, Iprudax, B OTJENIbHBIX OpraHax U TKaHsIX KUBOTHBIX.

Heckonbko KyCOUKOB CBEXEro KapToQels pacTUparoT B CTYNKE C YUCTHIM IeC-
KOM, 100aBisitoT B cTynky 10 — 15 M1 qucTuiinpoBaHHON BOJbI U QUIBTPYIOT Ye-
pe3 IBOMHOM CJIOM Mapiu. DKCTPAKT JEAT Ha ABE paBHble yacTu. OqHY 4acTh B MPO-
OMpKe WM KOJOOUKE KUIATAT IS IeHaTypaluuu (epMeHTa.

B nBe npoOupku HanuBarT 1o 1 MJ1 pacTBOpa aMUHOKHUCIOTHI THPO3UHA. B 011-
HY NMPOOHPKY NOOABISIIOT MEPBYIO YAaCTh HEKUITYEHOTO 3KCTpakTa KapTodens. Bo
BTOPYIO IPOOUPKY HAIMBAIOT OXJIAXKIEHHBIM KUMSYEHBIN 3KcTpakT. O0e mpoOupku
cTaBAT B BoAsHY10 OaHio (40°C). BpeMs oT BpeMeHH IpOOUpPKHU BCTPAXUBAIOT. Yepes
HEKOTOpPOE BpeMsl HAOJIIOAAI0T, YTO B MEPBOM MPOOUPKE pACTBOP MOCTENEHHO CTAHO-
BUTCSI pO30BO-KPAcHBIM, MOTOM OypbIM U, B KOHIIE KOHIIOB, YEpHbIM. B mpobOupke ¢
KHUIISTYEHBIM SKCTPAKTOM (DEPMEHT HE aKTHUBEH U3-3a JIEHATYpALMH U MO3TOMY OKHC-
JIEHUE TUPO3HHA POUCXOAUT 3HAYUTEIBHO MEICHHEE.

H,N -(|3H—-COOH O ___._iCHz
CH, CH Menanud
| VA2 AN
@ — O N COOH —  nHrmenr
S
'oH H YEPHOI'O
IUrMEHT KpPacHoTo 1BeTa uBeTa

OmnbiT 4. O0HapyKeHHe ypeasbl B COEBOH MYKe

VYpeaza ruApOIUTUYECKH pACIICIUISIET MOYEBUHY HAa aMMHAaK U YIJIEKUCIbIN
ra3. Peakuus Beicokocnenupuuna. GepMEeHT B 3HAYUTEIbHBIX KOJIMYECTBAX CO-
JIEPKUTCA B COE.
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B npo6upky Hanuatot 3 mi 5% pacTBopa MoueBUHBI, 100aBisoT 20 — 30 Mr
coeBoil Myku u 2 karmm ¢enondranensa. [IpoOupky ocTaBisiOT mpu KOMHATHOU
TeMnepaTtype M HaOII0Ja0T 3a MOSBICHUEM PO30BOM OKPAacCKH, YTO MPOUCXOIUT
Bclie[cTBHE cMmenleHus: pH pacTBopa B MIENOYHYIO CTOPOHY 3a CUET 00pa3oBaHUs
aMMuaka. 3a oOpa3oBaHHMEM aMMHaKa TaKKe MOXXHO HaOI0JaTh MO H3MEHEHUIO
OKpPAacCKHM BJIKHOM KpPacHOM JIAKMYCOBOM OyMa)KKH, IOMEIIEHHON B OTBEPCTHUE IPO-
Ooupku. Yepe3 HEKOTOpoe BpeMsi OyMa)Kka CUHEET OT BBIIEISIOIIEr0Csl aMMHaKa, Ko-
TOPBIA MOKHO OOHAPYKUTH U IO 3aIaxy.

OmnbIT 5. O0Hapy:KeHHe caxapa3bl B IPOAKKAX

depMeHT caxapasa KaTalu3upyeT Peakifio THAPOJIN3a CaXapo3bl JO TITIOKO3bI U
¢bpykTOo3bl. BoJbIIIOE KOTUYECTBO 3TOTO (hEPMEHTA CONEPKUTCS B APOAOKAX.

2 — 3 T IpOKKEH pacTUPAIOT B CTYMKE C YUCTHIM MIECKOM, JOOaBISAOT 15 M qu-
CTWJUTMPOBAHHOM BOJIbI, HACTAWBAIOT MpH mepememuBaHuu 10 MuH, cHavana Quiib-
TPYIOT Yepe3 MapJito, a MOToM HeHTpudyrupyrot 5 muH (3 Tbic. 00/MuH). [lomydeH-
HBIN TICHTpU(]yTaT UCTIOIB3YIOT JIJIs1 IPOBEICHUS OITBITA.

B nBe mpoOupku HanuBarOT Mo 3 MJI pacTBOpa caxapasbl — JKCTpakKTa U3
apoxokeit. OaHy mpoOHUPKY, KOHTPOIBHYIO, KHIATAT IJIs pa3pylieHus GpepMeHTa u
oxJaxaaroT. B 00e mpoOupku HamTUBaIOT MO 3 MJI pacTBOpPa CaXxapo3bl U CTABAT B BO-
nsnyto 0anto (40°C) Ha 10 — 15 munyT.

[To ucteyennn BpeMeHH B TIPOOUPKHU A00aBIsOT 1m0 2 il pactBopa denunra,
HarpeBatoT. B mpoOupke ¢ akTUBHBIM (DepMEHTOM 00pa3yeTcs KpacHBbI OCaJOK 3a-
KHCH MEJIH, MOCKOJIBKY B XOJIe THAPOJH3a 00pa3oBajiach IIIFOK03a, KOTOpasi BOCCTa-
HOBHIA Meab u3 Cu+® 1o Cu+" B KOHTpOIBHOM MpoGHpKe 00pa3oBaHHe OKCHIA He
Ha0rogaeTcs.

. 0 o)
T TR
C—H K, C—O 0—C
[ / N ¥ AN
H-C—OH HC— O — Cu — O — CH| + NaOH + H,O
| 10N\ AW
HO-C—H + Na, CH—O O —CH
l | I
H-(l:--(JH H,” = Coo” CcoOO™
H=-C-0H
CH,OH

Na, K-taprpaTt — KoMnnekcHoe

ﬂ - FNHOKO3a cOeqHHeHHe MEIH CHHEIND LIBETA
1
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H- J:—-(JH ?OG Na
+ NaOH + H,O no«_(lzﬂl-{ +  H-C-OH +  Cu,O
H-C-OH H-C~OH
H -(I.? -OH (!:ODK
é:HzfilH

A —TaroKoHaT HATpHA Na,K - taptpatr Ogxcug meau (1)

Odopmirenue padoTsbI

ITo KaXXIOMY OIIBITY OIIMCBIBACTCA IOPAOOK €TI0 BBIIIOJIHCHHA, YCIOBUS IIPOBC-
ACHUA OIIBITA, IPUBOAATCA YPABHCHUA PCAKIIMKU U 3aITMChIBAIOTCA Ha6J'HOI[€HI/I$I.
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JlabopaTtopnasi pabora Ne 9
N3y4yenue cBOCTB (pepMeHTA aMUIA3bI CIAIOHBI

PeaktuBbl u obopyroBanue: pactsop I, B Kl, 1%-nb1ii pactBOp Kpaxmana,
pactBop Denunra, 1% pactBop xyopuna HaTpus, 1% pacTBOp MEIHOIro Kymnopoca,
0,1 M pactBops! ruapodocdarta u guruapodocdara kanus, 1% pacTBop caxapossl,
10% pacTBOp rUApOKCHUIA HATpHsl, MPOOUPKU, NHUNETKU, OIOPETKH, UHIAUKATOpPHAsS
Oymara, pubop AssIMOBCKOTO, pH-MeTp, CTEKIsSHHBIE TPYOOUYKH, MEPHBIE ITWJIFH-
Jpbl, TUTACTUHKH ¢ siueiikamu, crakaHuyuku Ha 50 - 100 mJ1, BOpOHKH, BOJIIHbIC OaHU,
CTaKaHbl, MapJis, Je, SIEKTPOILUIUTKH, TEPMOMETPHI, CIIUPTOBKH, IIITATUBHI.

depMEeHThl aMHJIa3bl KaTATU3UPYIOT PEAKIIMU TUAPOJIM3a KpaxMalia, OTHOCSATCS
K KJIaccy rujpoJtia3. Pa3nuyaroT HECKOJIBKO THIIOB aMHIIa3: O-, [3- amuia3bl, TJIFOKO-
amMuiasbl, aMuiio-1,6 — rmroko3uaasel. OHU KaTanu3upyroT ruaponn3 o-1,4 u a-1,6
CBs3EH B MojMcaxapujax U oJurocaxapujiax ¢ o00pa3oBaHHUEM B KaUeCTBE KOHEUHBIX
MIPOAYKTOB MajbTO3bI U TJIFOKO3BI.

B mporecce nmocteneHHOro rupoiin3a Kpaxmania moja ACHCTBHEM aMHIIa3 Mpo-
UCXOJIUT 00pa3oBaHUE MPOMEKYTOUHBIX MPOJAYKTOB — JNEKCTPUHOB PA3HOW CTEIICHU
CJIOKHOCTH. 3a XO0JIOM THUJIPOJIM3a MOKHO HAOIIOAATh 110 U3MEHEHUIO OKPACKHU C KO-
noM. Kpaxman pgaer cuHee OKpallluBaHUE, PACTBOPUMBIM Kpaxmal — CHHE-
¢duoneroBoe, aMUIOJAEKCTPUHBI (MojekyisipHas macca ~10000) — duonerosoe,
SpUTpOJeKCTPHHBI (MoJiekysipHas macca 4000-6000) — ot kpacHo- Oyporo 0 kKpac-
HOT'0, MaJIbTOJACKCTPUHBI (MOJIeKyJsipHas Macca okojio 1000) He JaroT oKpalIuBaHUs
¢ 0I0M TOYHO TaK ke, KaK III0K03a U MaJlbTO3a.

+ HH20 +1'1H20 ‘H’IHZO
(CsH0Os)n —— amMmyIogeKCTpUHBI ———  3PUTPOACKCTPUHBI——
CUHSS cuHe-(puoaeToBas KpacHO-Oypasi
OKpacka OKpacka OKpacka
——  MaJbTOJCKCTPUHBI ——— MaJlbTO3a ———> TJIFOKO3a
HE OKpAIlICHBI HE OKpaIlleHbI

IIpuroroBienue pa3daBJIeHHOH CIOHBI

OnosackuBarOT POT BOJOM 2-3 pasza, U B YUCTHIM CTAKAHYUK COOMPAIOT CITFOHBI
CTOJIbKO, YTOOBI IPU €€ pa3BEACHUHU JUCTUILTMPOBAHHOM BOJIOM B 3 pa3a Moixy4uioch
30 ma pactBopa. IlonyyeHHbIN npenapatr amuiasbl GUILTPYIOT Yepe3 Mapiito U Uc-
MOJIB3YIOT JIJIsl OTIBITOB.

OmnbiT 1.00HapyxeHHe aMWJIa3bl B CJIIOHE

[lepen TeM kak u3y4aTh CBOMCTBa (hepMEHTa aMHIIa3bl, HEOOXOIUMO YOEIUTHCS
B HAJIMYUM B citoHe 3Toro (epmenTa. C 3TOH 1eIbI0 B OAHY NPOOUPKY HAJIUBAIOT 5
MJI pacTBOpa Kpaxmaia U | mul mpenapara amuiiasbl. B KOHTPOJIbHYIO IPOOHUPKY IO-
MELIA0T 5 MJI pacTBOpa KpaxMaja U 1 M1 IUCTHIIMPOBAHHON BOJBI.

O6e mpoOupku moMemarT B BoAsHYI0 OaHto npu 40°C 1 cpa3y HAUMHAIOT MPO-
BOJIMTH KaU€CTBEHHbIE MPOOBI C pacTBOPOM Hoaa. [Ijist 3TOro Ha IIACTUHKY B STUEHKU
MOMEIIAIOT KaleIbKy pacTBOpa Ho/a U C MOMOIIBI0 CTEKISTHHONW TPYOOUKH WU MH-
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NETKW BHOCAT B HUX W3 OMBITHBIX MPOOMPOK MO Kamejbke pacTBopa. B3srue mpod
noBTopsitoT 4yepe3 30 cexkyna. HabmromaroT 3a m3meHeHneMm okpacku. Okpacka pac-
TBOPOB B MP0O0axX M3 OMBITHON MPOOMPKH TMOCTEIEHHO JIOJDKHA MEHSTHCS:: CHaJasa
CHUHSIS, TOTOM (prosieToBas, najgee KpacHO-Oypas, TOTOM >KemTasl.

CKOpOCTh peaKimy TUAPOIN3a KpaxMaia 3aBIUCUT OT KOHIICHTpAIlMH Kpaxmaia U
depmenTa. B cioydae ecnu ruapoim3 HUAET MEIUICHHO (Bce BpeMs 00pa3yercsi CHHSS
OKpacka), Wi, Ha000pOT, OUeHb OBICTPO (OKpacKa Cpa3y CTAHOBUTCS JKEJITOM), HEO0XO0-
JMMO OTIBIT TIOCTaBUTH €IIE Pa3, U3MEHUB OOBEMHOE COOTHOILICHHUE B3SATHIX JJISI OMbBITA
npernapaTa aMuiasbl U pacTBOpa Kpaxmaina. B 3Tom ombiTe BaXKHO — yCTaHOBUTbH, KAKUM
JOJDKHO OBITH 9TO COOTHOILIEHHE, 4YTOOBI B TEUEHHE HE Oosiee 5 MUHYT MOXHO OBLIO
HaOII0IaTh OKPACKy BCEX MPOMEKYTOUYHBIX MPOAYKTOB peakiuu. HabmronaTts 3a ombl-
TOM YZ00HO, KOT/Ia OH HJIET HE CIUIIKOM OBICTPO U HE CIIUIIKOM MEJICHHO.

B koHTponbHON TpoOUpKe, TJe HET aMuia3bl, OKpacka pacTBOpa BCE BpeMs
J0JKHA OCTAaBaThCs CUHEH.

OmnpiT 2. Biausinue TeMnepaTypbl HA aKTHBHOCTh aMHJIA3bl CTFOHbBI

[Tpu HU3KOI TemmiepaType pepMEeHTaTUBHBIE peakuu UAYT MeIeHHO. [1o Mepe
MOBBILICHUS TEMIIEPATYPbl CKOPOCTh (PEPMEHTATUBHBIX PEAKIIMI BO3pACTaET, IPUIEM
C KaKJIbIM NOBBIIIEHHEM Ha 10 rpagycoB CKOpOCTh peakliiy BOo3pacTaeT B 2 — 3 pasa
( y HEOMOJIOTHYECKUX KaTaau3aTopoB B 2 — 4 paza). [Ipu HOCTHIKEHUU HEKOTOPOTO
ONTHMYMa JalbHEHIlIee MOBBIINICHHE TEMIIEpAaTypbl BeJIET K NaJCHUI0 aKTUBHOCTU
(dbepMeHTa U BCIEACTBUE TOTO K CHUKEHHUIO CKOPOCTH (DEPMEHTATUBHBIX PEAKIIMM.
OOBsicHsIETC 3TO JeHarypanueid (EepMEHTOB, MMEIOIIUX OCJIKOBYI Tpupoay. Y
00JBIIMHCTBA (PEPMEHTOB TEMIIEPATYPHBIA ONTUMYM JIeKUT B nipeaenax 40 - 60°C.

Cyxue mpemnapaTbl HEKOTOPHIX (DEPMEHTOB CIIOCOOHBI BBIJICPKUBATH 3HAYM-
TEIbHO OO0Jiee BBICOKOE HarpeBaHue 0e3 3aMETHOM MOTEpHU CBOEM aKkTUBHOCTU. B
pacTBope k€ 3TU ()EPMEHTHI MPU KUISTUCHUU LEIUKOM TEpAIOT CBOIO KaTaluTHYe-
CKYyI0 akKTUBHOCTh. Hu3kas Temneparypa He MHaKTUBHpYET pepMeHThl. B aTux ycio-
BHSIX OHM JIMILb 3aMEJISIOT WM OCTAHABJIMBAIOT CBOE JICHCTBUE.

B 4 nmpoOupku HanmuBarT Mo 2 MJ pacTBopa npemnapara pepmenta. OaHy mpo-
OMpKy MOMEIIAIOT B CTaKaH CO JIbJAOM, JAPYTyI0 — B KHUIILIYIO BOJSHYIO OaHIo, Tpe-
TBIO OCTABJISIFOT MPU KOMHATHOM TEMIIEpaType B IITATUBE, & YETBEPTYHO MOMEILAIOT
B BoasiHyt0 Oanto pu 40°C. IIpoOGupku npu yka3aHHBIX TeMIIEpaTypax HEOOXOIMMO
BbIZIEpKaTh HEe MeHee 5 MuHyT. [locie 3Toro Bo Bce mpoOUpku (HE MeHssl TeMiepa-
TYpPHBIX YCIIOBHIA!), O4€Hb OBICTPO AOOABISAIOT IO 6 MJI pacTBOpa Kpaxmayia U Xopo-
mo nepememmBatoT. CooTHOIIEHHE 00beMa pacTBOpa Kpaxmajia U mpenapara ¢ep-
MEHTa MOXET ObITh TEM, KOTOPOE YCTAHOBIIEHO B OMbITE 1.

Cpasy ’xe HauMHAIOT MPOJIENbIBaTh MOJHYIO MPOOy C pacTBOPOM U3 KaxKIOu
npoOupku yepe3 kaxzasie 0,5 — 1 MUHYTY U 3anuceiBatoT HaOmoaenus. [lo usmene-
HUIO OKPACKM Kpaxmaya ¢ HOJIOM CyAST O CTEIEHH TMIApOu3a KpaxMaja B Kaxaou
npobupke. Pe3ynbTarsl HAOIIOACHUI aHATU3UPYIOT U JIETAaI0T BHIBOBI.

Odopmiienue pe3yabTaTOB ONBITA

Pe3ynbpTaThl IpoOBECHNS OIBITA PEKOMEHTETCsl IPEACTAaBUTh B (POPME TAOIUIIBL:
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Tabmuma 1

Howmep Temneparypa, Peakuus ¢ H0J0M MO UCTEYEHUH BPEMEHU, MUH
poOHPKU °C
1 0
2 20
3 40
4 100

OmnpbIT 3. Baunsinue pH Ha aKTHBHOCTH AaMMJIA3bI CJIKOHBI

N3BecTHO, yTO PepMEHTHI MPOSBISIOT CBOI0 MAaKCHUMaJIbHYIO aKTUBHOCThH IPU
onpeneneHHbix 3HadeHussx pH (ontumym pH), U odeHb UyBCTBUTENBHBI K U3MEHE-
HUIO KHUCJIIOTHOCTH Cpefbl, B KOTOpPOH OHM JEWUCTBYIOT. M3MeHEeHuEe KHUCIOTHOCTH
Cpedbl B Ty WIA UHYIO CTOPOHY OT onTuMyMa pH BbI3bIBa€T MOHMKEHUE aKTUBHOCTH
depmeHTa, 4To OOBSCHSETCS IEHCTBUEM MOHOB BOAOPOJA HAa MOHU3ALUIO OEIKOBOM
MOJIEKYJIbI, a, CJIE0BATENbHO, HA MPOCTPAHCTBEHHYIO CTPYKTYPY (epMeHTa.

I'otoBaT ceputo OydepHbix pactBopoB ¢ pH 4,49; 5,59; 6,98; 7,38; 8,04, uc-
MoJIb3ysl pacTBOpHI ruApodocdara u auruapodocdara kanust 1 OIOPETKH.

IIpurorosienue gpocharubix OydepHbIx cMmecei

Tabmuma 2

Howmep K, HPO,, M KH,PO,, M1 H

IPOOUPKHU 2 4’ 2 P
1 0,00 10,00 4,49
2 0,50 9,50 5,59
3 6,00 4,00 6,98
4 8,00 2,00 7,38
5 9,50 0,50 8,04

Onpenenenue pH OydepHbix cmecelr mpoBoasT ¢ nomolibio pH-merpa. s
MpUOJIM3UTENBHON OlleHKH pH pacTBOPOB MOKHO BOCHOJIB30BAThCS MHIUKATOPHOU
Oymaroil unu npudopom AssiMmoBckoro. Heodxoaumo cpasy mpUroTOBUTH OOJIBIIOE
KOJM4EeCTBO Oy(epHBIX PACTBOPOB C TAKUM PACUETOM, YTOOBI KaXKJAOMY BBITIOJHSIO-
IIIEMY OMBIT TOCTAIOCH TI0 5 MJT Kakou OydepHoit cmecH.

B msaTe mpoOupok HAMBAIOT 1O 5 MJT KKI0W M3 MPUTOTOBJICHHBIX Oy(hepHbIX
cMeceil, 700aBisAoT Mo 2 MII IpenapaTta (pepMeHTa aMuiia3bl U O 5 MJ pacTBopa
Kpaxmasa, TIIATEIbHO MTePEMEITNBALOT.

[Tocne aToro Bce mpoOupku moMemnarT B BoasHyto 0anto ipu 40°C. HaGmrone-
HUS 32 XOJIOM THAPOJIM3a HAYMHAIOT Cpasy, MPOBOJIS HOIHYIO MO0y Ha MIaCTHHKAX
C pacTBOpaMu u3 Mpooupok. OTMeuaroT, B Kakoi MpoOHpKe THAPOIN3 Kpaxmalia UaeT
opicTpee Bcero. Ha ocHOBaHMM TONyYEHHBIX PE3yJIbTAaTOB JAENAIOT BBHIBOA 00 OMTH-
MaJIbHBIX YCIOBHUSAX THAPOJIHA3A KpaxMmaia mo Benuuannae pH.

Od¢opmiieHue pe3yabTaTOB ONBITA

Pe3ynbpTaThl IpoBECHNS OIBITa PEKOMEHTETCsI IPEACTAaBUTh B (POPME TAOIUIIBL:
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Taomuna 3

Howmep pH Peakuus ¢ H00M MO HCTEYEHUH BPEMEHU, MUH
poOHPKU
1 4,49
2 5,59
3 6,98
4 7,38
5 8,04

OnbIT 4. BaiusiHne aKTUBATOPOB U MHITMOUTOPOB HA AKTUBHOCTH AMMJIA3bI
CJIIOHBI

Ha akTuBHOCTH (pepMEHTOB OKa3bIBAIOT BO3JICHCTBHE AKTUBATOPHI U UHTHMOUTOPBI.
AKXTHBATOpBI — 3TO BEILIECTBA, KOTOPBIE YCUIMBAIOT ACUCTBHE (DEPMEHTOB, @ HHTHOUTO-
pbl, HA0OOPOT, MOJABIAIOT JieiicTBUE (DepMEHTOB. B 1aHHOM OmbITE IpeaIaraeTcs IKC-
MIEPUMEHTAIIHO ONPEIEIINTh, KAKOE U3 JIBYX BELIECTB — XJIOPWJ HATPHS WIM MEIHBINA
KYIOPOC SIBJISETCS] aKTUBATOPOM, & KAKOE - MHTHOUTOPOM (pepMeHTa aMUIashl.

B Tpu mpoGupku HanuBaroT no 1 mi npenapata gpepMenta amuiassl. B nepByro
npooupky nobdasusior 0,5 M 1% pacTBopa xjopuja HaTpusi, BO BTOpyro — 0,5 mi
1% pactBOpa MEeIHOrO Kymnopoca, B TpeThio — 0,5 MJI IUCTUIUIMPOBAHHOM BOJbI. BO
BCE MPOOMpPKU AOOABISAIOT MO 3 MJ pacTBOpa Kpaxmala, MepeMElInBaIOT U CTaBAT
poOUpKU Ha BOASHYIO OaH0. KOHTpoib BEIyT MO peakuuu ¢ H0JI0M Ha IMIACTUHKAaX
cpa3sy ImocJie Hayazia onslta yepes3 kKaxabie 0,5 — 1 munyty. [lomydeHHbie pe3ynbTaThl
1 HAOJIIOICHMS 3aIIMChIBAIOT B TETPab, 1€JAI0T COOTBETCTBYIOIINE BBIBOIBI.

Odopmiaenue pe3yJibTATOB ONBITA

PesynbraThl nmpoBeeHus OnbITa PpEKOMEHYETCs MPEJCTaBUTh B (popme TabIuUIIbL:

Tabmana 4
Ne PeaktuBEl, M1 Peakuns ¢ Hionom o
HpoGupK HCTEYCHUU BPEMEHH, MHH
Kpaxman Ammnnaza NaCl CuSO, BOJA
1 3 1 0,5 - -
2 3 1 - 0,5 -
3 3 1 - - 0,5

OnbiT S. UccnenoBanue cneumGpuIHOCTH aMHJIA3bI

CrennpuyHocTh (PEPMEHTOB TPOSBISETCS B TOM, YTO OHU KaTAIM3HPYIOT Tpe-
00pa3oBaHUE TOJILKO CBOETO CyOCTpaTa U He ACHCTBYIOT Ha APYTUE BEIleCTBa.

B nBe mpoOupku HanuBaroT 1o 1 mi1 pacTBopa amuiasbl, T0OABISIIOT B EPBYIO
npoOupKy 3 MJI pacTBOpa Kpaxmaia, a BO BTOpYI0 — 3 MJI pacTBopa caxaposbl. [Ipo-
OMpKHU MEepEeMENINBAIOT U CTaBAT Ha BOAsSHYIO OaHio Ha 15 munyt. HaOmonenus 3a
XOJIOM OTIBITA BEAYT MO PEaKIMU PacTBOPOB B MPOOMpPKax ¢ HOJOM Ha IMIACTHHKAX.
3anuchIBaIOT I[BET pacTBOPA B MPOOUpPKaX B TEUEHHUE OMbITA. J[€NaloT BHIBOIBI.

[lo okoHYaHMM OMBITA C PACTBOPAMH B 00EHX MPOOMpPKaX MPOJENBIBAIOT Peak-
muto Tpommepa. B mpoOupku mgoGapnsitor mo 1 mi 10% pacTBopa ruapoxcuaa
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HATpHs, HECKOJbKO Kameib 1% pacTBopa METHOTO KyIOpOca, MEPEMEIINBAIOT H
HarpeBaroT 0 KUTICHUS. BhimamaeT »KenTelii ocaaok ruapokcuaa meau (1) wmm kpac-
HBIA ocafok okcuaa meau (I) BciemcTBhue OKHMCICHUS TIIFOKO3BI M BOCCTAHOBIICHUS
ruapokcuaa meau (II). HaGmronmaroT, B kakoi U3 nmpooupok npoda Tpommepa Oyaet
OTPUIIATEIHLHOM, & B KAKOH TOJIOKUTEIBHOHN U JIETaf0T HEOOXO0IMMBIC BHIBOJIBI.

Od¢opmiieHue pe3yabTaTOB ONBITA

Pe3ynbTaThl mpoBeIeHUs ONbITa PEKOMEHTYETCsl IPEACTaBUTh B (hopMe TaOIHIIbL:

Tabmuua 5
Ammunaza PactBOp IIpo6a Peakius
PactBop .
Ne mpo6sI CITIOHBI, Kpaxmarnia, Tpommepa C pacTBOpOM HoJa
caxaposbl, MJT
MJI MJT (+ wm —) (+ wm —)
1 1 3 -
2 1 — 3
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JlabopaTtopnast paGora Ne 10
OmnpenesieHue aKTUBHOCTH (pepMeHTA KaTaJIa3bl

PeakTnBbl M 000pyI0BaHMe: pPACTUTEIbHBIE OOBEKTHI JUISI MCCICIOBAHUS —
CBEXHUE KamycTta, KapTodesb, MOPKOBB, MIEpEIl, JIyK, YeCHOK U Jip., 0,1 H pacTBOp -
pokcuaa Bonopona, 0,1 H pactBop nepmanranara kanusi, 10% pactBop cepHOU Kuc-
JIOTHI, MOPOIIIOK KapOoHaTa KalbIlHs, MIECOK, CTYIKH, MapJisi, BOPOHKH, LIEHTpUdyra,
KOJIOBI WJIM CTaKaHYMKH, TUINTKA, TUATICTKH, OIOPETKH JJIi TUTPOBAHUSA, ITUIHHJPHI,
BEChI TEXHUYECKUE.

depMeHT KaTaiaza KaTaIM3UPYET PEaKIUio Pa3IoKEHHS IEPOKCUIA BOIOPOIA:

Kamanasa
H202 + H202 - 02 + 2H20

Karana3za oTHOCUTCS K OJTHOMY M3 CaMbIX aKTUBHBIX (epMeHTOB. 1 MoJb dep-
MEHTa CIIOCOGCH KaTaTH3upoBaTh npesparienne 107 Moib cybeTpaTa B MUHYTY.

Karanasa Haiiiena Bo BcexX TUIAaX KJIETOK C a’dpOOHBIM TUMOM oOMmeHa. Cuuta-
10T, 4TO (DYHKITUSI KaTana3bl 3aKII0YACTCS B pa3pylIEHUN MEPOKCHIa BOIOPOJA, 5]10-
BUTOTO JJISI OpraHu3ma.

OrnpeneneHrue akTUBHOCTH (pepMEHTA MOXKHO MPOBOJAUTH Ta30METPUUECKUM Me-
TOAOM, ONpeneNsisi 00beM KUCIOPOAA, BBIACIUBLIETOCSA MPU Pa3ioKEHUU KaTala3ou
Mepokcuaa BOAOPOJa. B mepMaHraHaTOMETPUUECKOM METOJE pPAcCUeT aKTUBHOCTH
(epMeHTa OCHOBaH Ha ONPEACICHUH KOJMYECTBA OCTABILIErocs MOCie JACHCTBUS Ka-
Tajga3bl MEPOKCHAA BOJOPOJA, KOTOPBIA ONpEeNensieTcsi TUTPOBAHHEM PACTBOPOM
MepMaHraHara Kajusl.

JIist mpenoTBpallieHuss WHAKTUBAMKM (EpPMEHTa CyOCTpaTOM pEakiMio BEIyT
MIPY HU3KUX KOHILIEHTpAIUsIX nepokcua Bogopoaa. Ontumym pH katanaser — 7,6.

OmnbiT 1. IoayyeHue npenapara ¢gepMeHTa KaTajda3bl W ONpeesieHHE €ro
AKTMBHOCTHU MEPMAHTAHATOMETPHUYECKUM METOI0M

B3BemmBaroT Ha Becax 4-5 I' CBEXKEro pacTUTENIBHOTO Marepuana (kapTodens,
MOPKOBbB, TEpeIl U JAp.), PACTUPAIOT B CTYINKE C YHCTHIM MECKOM, H00aBisst 4-5 mi
IUCTHIUTMPOBAaHHON BOJBI. [lockombKy kaTamasza Oosnee aktuBHa mpu pH 7,6, mis
YMEHBIIICHUS KUCJIOW PEaKkuy JO0aBJIAI0T Ha KOHUMKE MITATENsl MMOPOIIOK KapOoHa-
Ta KaJIBIIHS JI0 TPEKPAIICHUS BBIJEICHUS My3bIPHKOB YTJIEKHCIIOTO ra3a.

[TonydeHHYI0 MacCy KOJUYECTBEHHO MEPEHOCAT B MepHYI0 KoJiOy Ha 100 M u
TOBOJAT BOAOM 10 METKH. [[1s1 skcTpakiuu mpemnapara epMeHTa Koyi0y OCTaBISIOT
Ha 10 MUHYT, IEPUOINYCCKH TTOMEIINBAs, TIOCIIC YeTO BBITSDKKY CHadana QuibTpy-
0T 4Yepe3 JABOWHOW CJIOW Mapiu, a MOTOM IEHTPUPYTUPYIOT 5 MHUH TPU 3 THIC.
00/mMuH. Ocaiok 0TOPaChIBAIOT, a IIEHTPU(YTAT UCTIOIH3YIOT B OTIBITE.

[TpuroraBnmuBaroT ABe KOJOBI Miu ctakaHduka Ha 100 — 200 mi. B 06e ko061 10-
6apmsttoT 1o 20 M1 ipenapata GpepMeHTa, OJHY U3 HUX (KOHTPOJIb) CTaBsT HA TUTUTKY U
HATPEBAIOT JI0 KATICHUS JJISI MHAKTUBAIMH (DEPMEHTA, TTOCTIE YETO OXJIAXKIAIoT.

[Tocne sToro B 06€ kom0bI ObICTpO 100aBIsAIOT MO 25 Mut 0,1 H pacTBOpa MEepoK-
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cuga Bogopoja. C 3Toro MOMEHTa 3aMeYaroT BpeMs M OCTaBIISIIOT KOJIOBI HA CTOJIE Ha
30 munyT. [lo OKOHYaHUU 3TOTO BpEMEHHU JAeicTBUE depMeHTa MpeKpalarT 100aB-
nenuem 5 mit 10% pacTBopa cepHOUM KUCIIOTHI.

PactBophsl B 00eux konbax tutpytor 0,1 H pacTBOpOM MepMaHraHaTa Kaiaus 10
oOpa3oBaHUs yCTOMUMBOM B TeueHue npuMepHo 30 cex po30Boit okpacku. OTMeyaror
KOJIMYECTBO MJI 3aTPAYE€HHOI'O Ha TUTPOBAHUE HE PA3JIOKHUBIIETOCS MEPOKCHIA BOJO-
poJia, KaK B OMBITHOM, TaK U B KOHTPOJIBHOM Mpooe.

ITo pa3HOCTH MEXAY KOHTPOJBHBIM U OINBITHBIM TUTPOBAHUEM HAXOISAT KOJU-
YECTBO MEpPMaHTaHaTa, SKBUBAJICHTHOE KOJUYECTBY Pa3IOKEHHOTO (DEpMEHTOM Tie-
pPOKCHa BOJIOPOJA.

Pacyer xonmdecTBa mepokcuaa BOJIOPOAA, PA3N0KEHHOTO (PEPMEHTOM, BEAYT B
COOTBETCTBHUU C YPABHEHUEM PEAKIUU:

5H,0, + KMnO, + 3H,SO, — 2MnSO, + K,SO4 + 50, + 8H,0,

corinacHo kotopomy 1 M 0,1 H pacTBOpa nepMaHraHarta Kajausi COOTBETCTBYET
1,7 Mr mepokcuia BOJ0Opo/aa.

[Ipumep pacuera: misd onbiTa B3saM 1,25 T MOPKOBH, U3 KOTOPOX IIPUTOTOBUIIN
100 mn BeITsSKKK. Ha TUTpOBaHME OMBITHOM TPOOBI 3aTpaTiin 15,5 Mil, a KOHTPOJIb-
HoM 24,2 mn 0,1 H pacTBOpa mepMaHranara kKajius. Koam4ecTBo pas3inoKEeHHOro Ie-
pokcuaa Bojopoaa B npoOe skBuBasieHTHO 24,2 -15,5= 8,7 (mu) 0,1 H pactBOpa
MepMaHraHara Kajuus U, cJaeJoBaTesbHo, paBHo 8,7 1,7= 14,8 (mr).

B 1 r cpipoil MOPKOBHM COJEPKHUTCS KOJIMYECTBO Karajiasbl, cnocoOHoe 3a 30
MUHYT Pa3JlI0KUTh

8 100 59,16 (ur)H,0,a3a 1 2920 197
20-125 > Mmr)H,0,,a3a 1 MUHYT 30 b (Mmr)

Tak kak 1 Mkmousb nepokcuaa Bopopoaa cocrasiser 0,034 Mr, TO aKTUBHOCTH
KaTajiasbl, BbpakeHHas B MKMOJb H,O,/MHH * T ChIpOro Beca MOPKOBHU, COCTABIISIET
1,97: 0,034 = 58,0 equHuII.

Takum oOpa3zom, Ui pacuera akTUBHOCTH KaTaja3bl MOKHO COCTaBUTh (hOPMYITy:

A— (VZ—Vl)'TL'C
 m-C, -t-0.034

A — akTUBHOCTH KaTanassl (MkmModb HyO,/MUH * T ChIpOro Beca MOPKOBH);

V,_ KOJMYECTBO MEepMaHraHaTa Kajvs, MOIIe/Iee HA TUTPOBAHUE KOTPOIbHOM
poObI, MJT;

V/|_ KOJIMYEeCTBO IMEpMaHraHaTa Kajius, IMOILIEAIIEE HAa TUTPOBAHHUE OIBITHOM
IPOOBI, MJT;

N — KOJMYECTBO NEPOKCHAA BOAOPOAA, skBHBajeHTHoe 1 mu 0,1 H pactBopa
IIEpMAaHraHaTa Kajus, Mr;

M — HAaBECKa PaCTUTEIBHOIO MaTepuana, I;

C — 00beM MPUTOTOBIEHHOM BBITSKKH, MJT;
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C, — 00bem cMecH, B3STOM IS OIBITA, MII;
t — Bpems ombITa, MUH,
0,034 — konrUecTBO MEPOKCH I BOJAOPOIa, COOTBETCTBYIOIICE €ro 1 MKMOJIb, MT.

Odopmiaenue padoThI

1. B rerpaau 3anuchIBaOT NOPSAOK MPUTOTOBIEHUS BBITSKKU (DEpMEHTA

2. TlpuBomsT ypaBHEHHE KaTaJM3HPyEeMOW peakiMyi M ypaBHEHUE PEaKIUH B3au-
MOJEHMCTBUS IEPOKCHIA BOJOPO/IA C IIEPMAHIAHATOM KaJIMsl B KUCIION Cpefie.

3. 3amuchIBaIOT BCE JaHHBIE, HEOOXOAUMBIE AJI pacyeTa aKTUBHOCTU (pepMeH-
Ta, ¥ IPUBOJIAT PacyeT aKTUBHOCTH KaTala3bl.

4. CpaBHUBAIOT aKTUBHOCTb KaTala3bl B Pa3HbIX OOBEKTAX U JIETAIOT COOTBET-
CTBYIOIIUE BBIBOJIBI.
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JlabopaTtopnas padora Ne 11
®epMeHTHI 0HOTOTNYECKOT0 OKMCICHHSA

PeakTuBbl U 000pyI0BaHME: KOHIICHTPUPOBAHHAS COJSTHAsI KHCIIOTA, METAJLIU-
yeckuil nuHK, 0,5 M pactBop ackopOuHOBOW KUCHOTH (= 9%), nutoxpom c, 0,01%
pacTBOp METUJICHOBOM CHHM, CBEXasl MbIIlIEYHAs] TKaHb, BUTAMUH puOO(IaBUH B Ta0-
JIETKAX, HEUTpaJIbHBIA pacTBOP 3% SHTAPHOM KUCIOTHI, MOJCOIHEYHOE MACIIO, BOMS-
Has OaHs, TEPMOMETPBI, MPOOHpKHU, kKoabouku Ha 50 — 100 M, dapdopoBsie cTynKwy,
MapJisi, BOPOHKH, MUTIETKH, TPOOUPKHU C Ta300TBOHON TPYOKOH, CIEKTPOHOTOMETD.

buonoruueckoe okuciaeHHe MpeACTaBIseT co00il Mpolecc OKUCICHUS pa3ind-
HBIX BEIIECTB, UAYIIMI B KJIETKE MPU YYaCTUU PA3TUYHBIX (EpMEHTOB. Briiensior
CBOOOJIHOE OKHCJICHHUE, HE CBsA3aHHOE ¢ cMHTe30M AT®, 0oCHOBHOE Ha3HAYCHHUE 3TOI0
npoiiecca — 00€3BpeKMBaHNE MPOAYKTOB KU3HEIEATEIbHOCTH, TOKCUYHBIX BEIIECTB,
CHUHTE3 HEKOTOPBIX COEIMHEHUI. Bpinenstomascs npu 3ToM 3Heprust He TpaHchop-
mupyercsi B AT®, 1 B OCHOBHOM BbIAEIIsI€TCS B pOpME TeTwa.

Jpyro#l T OMOJIOrMYECKOr0 OKUCIEHUS — OKUCIIEHUE, CONPSKEHHOE C CHHTE-
30M AT®, npoucxoauT npu KaTaboiU3Me MUTATENbHBIX BELIECTB C 00pa30BaHUEM
KOHEYHBIX IPOJYKTOB — YIVIEKMCIIOTO Ta3a U BOJABL. DHEPIHUs, BBIACISAIOMASACI B 3TOM
mpoiiecce, CrocoOHa B 3HaunTeIbHOU Mepe TpaHchopmupoBaThes B ATD. Tak, non-
HBIA pacnag 1 MoJb IUIIOKO3BI CONPOBOXKIAETCS  BbICBOOOXKIeHHEM 2872 kJIx, u3
KOTOPBIX OKOJIO MOJIOBUHBI ITpeBpamaercs B ATO.

[Ipoueccsl a3poOHOr0 OKUCIIEHUSI IO KOHEYHBIX MPOAYKTOB MPOTEKAIOT B MUTO-
XOHAPUSIX KIIETOK, II€ COCPENOTOUYEHBI (DEPMEHTHI U IEPEHOCUUKH JbIXaTEIbHOM LIETIH.

Kak yxe oTMeyanoch BbIIIE, OKUCIEHUE CyOCTpaTOB OCYLIECTBISIETCS MpHU yda-
CTHH OKCUJIOPEIYKTa3, KOTOPBIE U ABISIOTCS (PepMEHTaAMH OMOJIOTHYECKOTO OKUCIICHUSI.
K num otHOcuTes psan dpepmentoB nukina Kpebca, mporuecca [—OKHUCICHUS BBICIIMX
KUPHBIX KUCIIOT, IEPEHOCUYHUKH JbIXaTEIbHOM LIENTM MUTOXOHIPUI M MHOTHE JIPYTHE.

OmnbIT 1. O0Hapy:KeHNe CYKIMHATAETHAPOreHa3bl B MbIIILAX

CykumHaTaeruporeHasa KaTajau3upyeT peakiMo OKUCICHUS SIHTapHOM KHCIIO-
Thl B (pymapoByto B nukie Kpedca. CHsATbIE C SSHTApHOM KUCIIOTBI aTOMBI BOJIOPO/A
Jajiee OCTYNAlOT B IbIXaTENbHYIO LIEIb MUTOXOHPUNA Yepe3 YOUXHUHOH.

B ycnmoBusx omnbiTa posib MPOMEKYTOYHOTO NEPEHOCYMKA aTOMOB BOAOPOJA MO-
KET UrpaTh METUJICHOBAS] CUHb, KOTOpas JaJee€ OTAAET BOJAOPO KUCIOPOAY BO3IyXa.

[To xuMHuUYecKOl MpUpoje CyKIMHATACTHApPOreHaza — (DJIaBOMPOTEHH, COJIEp-
#xuT PAJ] B xauectBe mpocreTnueckod rpynmsl. B coctaB @A/[ BXOAUT BUTaMUH
pubodIiaBuH, yepe3 KOTOPbIN U OCYHIECTBISETCS IEPEHOC aTOMOB BOJIOPO/IA:

Slutapras kucnora ®AJl H, MCH, Y20y

LRI

Oxuc.

®ymapoBast KUCIOTa H,O
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MeTunenoBas cuib (OKHCIIEHHas)  METUJICHOBRaS CHHb (BOCCTAHOBNEHHAs)
Cuuss Bbecusernasg

CBexyro MBIIICUHYIO TKaHb (5 T) U3MeNbYaloT, 3aJIMBaIOT 4-KpaTHBIM 00bEMOM
JTUCTUJUTUPOBAHHOM BOJIBI U TIHIATEIBHO pacTUparoT B crynke. [lonydyeHHyo Mblieu-
HYIO Kaluiy (GUIbTPYIOT 4yepe3 JBOMHON CIION Mapiu U MHOTOKPATHO IMPOMBIBAIOT
TUCTUJUTUPOBAHHON BOJAOM JI0 T€X TMOP, MOKa MPOMBIBHBIE BOJIbI HE CTAaHYT OECILIBET-
HbIMUA. OTMBITas KalllMila COACPKUT IIUTOXPOMOKCH/Ia3y, KOMILJIEKC ITUTOXPOMOB U
HEKOTOpBIE AETUIPOTeHa3bl, B YACTHOCTH, CYKIIMHATIACTUAPOTeHA3Y.

B npoOupky momMemiaoT MbIIIEUYHYIO KallUIly, J00aBIs 0T 1 MJT SSHTapHON KHUC-
JOTHI, 2-3 Karjil pacTBOpa METHJIEHOBOM CHHHU J0 ci1ab0-Toiy0oro OKpaiivBaHus,
MIEPEMEIINBAIOT, CBEPXY HAJIMBAIOT HECKOJIBKO Kallellb MOJCOJIHEYHOrO Macia U Io-
MeIIaT NpoOUpKyY B BOAsSHYIO OaHto ipu Temmneparype 40°C.

Yepes 10-15 munayT romybast okpacka O1eIHEET, TOKa COBCEM HE 0OECIIBETUTCH.
Ecnu GecuiBeTHBINM pacTBOP CHIIBHO BCTPSXHYTh, TO BHOBB MOSIBUTCSI TOJy0O€ OKpa-
IIMBaHUE BCJEACTBUE OKHUCIIEHHSI KUCIOPOJIOM BO3yXa BOCCTAHOBJICHHOW MeETHUIIe-
HOBOM CHMHU. METWJIEHOBasi CUHb B JJAHHOM OIBITE SIBJISICTCS] MPOMEKYTOUYHBIM aK-
LENTOPOM BOAOPO/IA.

OnbIT 2. BoccTaHOB/IeHHE HUTOXPOMA C

[IuTOXpOM C BXOAHUT B YUCIIO MEPEHOCUUKOB AJIEKTPOHOB B JIBIXaTEIIbHOM IEMH
MHUTOXOHJIPUM U OTHOCUTCA K KJIACCy OKCHAOpENyKTa3. IlepeHoC 3lIeKTpOHOB LIUTO-
XPOM OCYILECTBIISET 3a CYET HAJIMYUS B €T0 COCTABE TEM-TPYIIIBI C HOHOM JKEJe3a B
IIEHTPE, KOTOPOE CIOCOOHO MEPEXOIUTh U3 OKUCIECHHOTO COCTOSIHHSI B BOCCTAHOB-
JeHHOe U 00paTHO. [IuTOXpoM ¢ — CIOKHBIM OEJIOK, XOPOIIIO PACTBOPUMBIN B BOJIC.
PacTBOp OKHCIEHHOTO IUTOXPOMA UMEET KPACHBIN IBET, KOTOPHIA 3aMETHO OJIeTHEET
MIPU BOCCTAHOBJICHUU. J[JI1 BOCCTAHOBIJICHUS ITUTOXPOMA B JTAOOPATOPHBIX YCIOBHSIX
MOYKHO HCIIOJIb30BaTh COJIIHYIO KUCIIOTY U METAUIMYECKUI [IUHK.

B onny npoOupky ¢ ra300TBOHON TPYOKOM MOMEIIAIOT KyCOYEK IIMHKA U HaJTU-
BalOT 2 MJI KOHIIEHTPUPOBAHHOMW COJITHOM KUCJIOTHI, B IPYTYIO HAIMBAIOT 1-2 M1 pac-
TBOpa IIUTOXPOMA C. 3aKPBIBAIOT MTPOOUPKY MPOOKOM, a ra300TBOJHYIO TPYOKY OITyC-
KaloT B PacTBOp IIMTOXpOMa C M HAOJIOMAIOT 3a U3MEHEHueM okpacku. Ilocie Boc-
CTAHOBJICHUSI IIMTOXPOMA T'a300TBOJIHYIO TPYOKY BRIHUMAIOT M HAOJIOAAIOT, KaK MPH
CTOSIHUM Ha BO3AYXE LUTOXPOM C IMOCTENEHHO OKHUCISETCS M BHOBb NMPHUOOpETAET
IPEKHIOK OKPACKY.

OnBIT MO BOCCTAHOBJIEHUIO IUTOXPOMA C MOBTOPSIIOT, UCIOJIB3YSl B KaueCTBE
BocctanoButens 0,5 M pacTBOp acKOpOMHOBOW KHUCIIOTHL. B mpoOupKy ¢ pacTBOpoM
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UTOXpOMa € JOOABISIOT 2-3 MJI pacTBOpa aCKOPOMHOBOM KUCIOTHI M HAOTIOJAIOT 32
U3MEHEHUEM OKPACKHU.

[{uToXpOM c, KaK U Apyrue LUTOXPOMBI, CHIOCOOEH MOIJIOMATh CBET B BUIUMOI
oOxnactu. J{7s BOCCTaHOBIIEHHOM (POPMBI IIUTOXpOMA C XapaKTEPHbI JIBE MOJIOCHI T10-
[JIOUICHUSI C MAaKCUMYMOM IIpH 550 HM B JK€NTO-3€JIE€HOW 4acTH cuekrpa u npu 520
HM — B 3€JIeHOW. B criekTpe okucieHHON (popMBl IUTOXpOMA € 3TUX I0JIOC HeT. s
[IOJIYYEHMS CIEKTPAIBHON XapaKTEPUCTHKU LUTOXPOMA C 3alMCBIBAIOT CHEKTP IIO-
IJIOIIEHHUS KaK OKHUCICHHOM, TaK U BOCCTAaHOBIIEHHOW ()OPM LIUTOXpOMA C B BUIAUMOU
00J1aCcTH Ha CIEKTPOPOTOMETDE.

OmnbiT 3. ConocraBjieHHe OKUCJIUTEIbHO-BOCCTAHOBUTEIbHBIX MOTEHIUA-
JIOB pr0odQIaBUHA ¥ HHIAMKATOPAa METHJIEHOBOI CHUHHI

ATOMBI BOJIOPOJIa, CHATHIE C CyOCTPaTOB, NEPEAAOTCS B JbIXAaTEIbHOM LENMH MU-
TOXOHJPHM 4epe3 CUCTEMY IIEPEHOCUHUKOB, PACIIOJI0KEHHBIX B COOTBETCTBUM CO 3HA-
YEHUSIMU UX OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX MOTEHIMAIOB. BemecTBo ¢ MeHb-
IIMM OKUCJIMTEIBbHO-BOCCTAHOBUTEIBHBIM MOTEHIMAIOM CIIOCOOHO NEpeaBaTh CBOU
IIPOTOHBI U 3JIEKTPOHBI BELIECTBY € OOIBIINM NOTEHIIUATIOM.

OKHCIINTENEHO-BOCCTAHOBUTEIIBHBIN MTOTEHIIMAJ BEIIECTBA B PACTBOPE 3aBHCHUT
oT pH, TeMriepaTypbl 1 OT COOTHOLIEHUSI KOHLIEHTPAUMi BOCCTAHOBJICHHOW U OKHC-
JeHHON (hopM BEIECTBA.

BenuuuHa cTaHIapTHOrO OKUCIUTEIBHO-BOCCTAHOBUTEIBHOTO MoTeHuuana Eg
paBHa 3.7.c. B BosibTax (B), Bo3HMKaOIIEH B OJIY3JIEMEHTE , B KOTOPOM JJOHOP AJIEK-
TPOHOB U COIPSKEHHBIN ¢ HUM aKLENTOP 3JIEKTPOHOB, NPUCYTCTBYIOLINE B KOHIEH-
tpausax 1,0 M nipu 25°C u pH=0 HaxoasTcs B paBHOBECUH C 3JIEKTPOJIOM, CIIOCO0-
HBbIM IPUHUMATh JIEKTPOHBI OT IOHOPA U NIEpeIaBaTh UX aKIENTOpY.

Jlist Toro yToObl U3MEPUTH BETUYHUHY 3.].C., BOSHUKAIOLIYIO B TAKOM IOIy3Je-
MEHTE, €r0 MPUCOEANHSIIOT K CTAaHAAPTHOMY IOJIY3JIEMEHTY, 3.1.C. KOTOPOI'O U3BECT-
Ha. B xauecTBe CTaHAApTHOIO MOJIYJIEMEHTA B HACTOSLIEE BPEMS IPHUHST BOJOPOI-
HBIH AJIEKTPOJI, 3.7.C KOTOPOTO MpH JaBJICHUH ra3000pa3HOro Bojgopoaa 1 atM, KoH-
uenTpanuu uoHos H' 1,0 M (uto cootserctByer pH =0) u Temmeparype 25 °C
YCJIOBHO CUMTAIOT paBHOI 0.

CxoppektupoBannbiii 11t pH = 7, To ectb 17151 3Hauenust pH, mpuHATOro B Ka-
YecTBe CTaHAapTa MpU OMOXMMHUYECKHUX pacyeTax, CTaHIapTHBIM MOTEHIIMAal BOJO-
poHOro 21eKTposa paseH —0,41B u 0603Hagaercs kak E'y.

JIist viccrienoBaHusl OKUCIUTENBHO-BOCCTAHOBUTEIBHBIX MOTEHIIMANIOB pa3ny-
HBIX BEUIECTB MPUMEHSIOT OKHUCIUTEIbHO—BOCCTAHOBUTEIbHbBIE MHIUKATOPHI, MEHS-
IOILME CBOM I[BET MPHU OMPEACICHHOM 3HAYEHUH OKUCIUTEIbHO-BOCCTAHOBUTEIBLHOTO
MOTEHIMANA.

MertuneHoBasi CUHb (CHHSSI OKUCIIEHHAs )—

METHJICHOBAsI CHHB (O€CIIB. BOCCT) +0,11 B
2,6-nuxnopheHonuHa0)eHO (CUHUM U KPACHBIM OKHCIL.)—
2,6-nuxnophenonuanodenon (6ecis. BOCCT.) +0,22 B
PubodnaBun (3kenTHIN OKUCIT.—

Pubodnasun (6eciiBETHBIN BOCCT.) —0,20 B
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Ecnu oxucnensasie (GOpMbI TaKUX HMHIWKATOPOB IMOMECTUTH B CPELy C OKHCIIHU-
TEIbHO-BOCCTAHOBUTENIBHBIM MTOTEHIIMATIOM 00JI€€ HU3KUM, YEM Y HHUX, TO OHH o0ec-
[[BEYMBAIOTCS, a B cpefie ¢ Oosiee BBICOKUM MOTEHLMATIOM BOCCTAHOBJIEHHBIE (DOPMBI
JIETKO OKUCHAOTCA. M3 comocTaBineHusl CTaHIAPTHBIX NMOTEHIMAIOB UHAUKATOPOB U
OMOJIOrMYECKHUX MEPEHOCUYUKOB POTOHOB M 3JIEKTPOHOB BUIHO, YTO yKa3aHHbIE UH-
JIMKATOPbl MOKHO TIPUMEHATH JUIsl OOHApYKeHHs BoccTaHoBIeHHbIX HAJIH+H™  u
BOCCTAHOBJICHHBIX (DJITaBUHOBBIX (JEPMEHTOB.

B npobupky HanuBaroT 2 M AUCTUUIMPOBAHHOMN BOJBI, BHOCSAT HEOOJBIIIOE KO-
JMYECTBO MOPOIIKAa BUTAMUHA pUOO(IaBUHA U N0 KAIUIAM HAJIUBAIOT PACTBOP METH-
JICHOBOM CHHU JI0 3€JICHOTO OKpAalllMBaHUs pacTBOpa. B 3Ty ke mpoOUpKy HaAIMBAIOT
3-4 MJT KOHIICHTPUPOBAHHOM COJITHOM KUCIIOTHI U OCTOPOKHO MOMEMIAI0T 2-3 Kycod-
Ka METAJUIMYECKOro IMHKa. HaunmHaeTcs BblesieHne BOAOPOIa.

[lo ™Mepe HachllleHUsT pacTBOpa BOJOPOAOM OKHCIUTEIbHO-BOCCTAHOBHU-
TEJIBHBIN IMOTEHIMAT CMECH ITOCTENIEHHO CHUYKAETCS U IPOUCXOINUT BOCCTAHOBJICHUE
pubo¢aaBuHa U METUIECHOBOM CHUHU, IPUUYEM pPaHBIIIE OJHOCTHIO BOCCTAHABIMBACT-
Cs1 METHJIEHOBAs CUHb U TOJIBKO ITOTOM Bech puOoduaBuH. [1o 3Toil npuunHe okpacka
pacTBOpa MEHSETCS OT 3€JICHOW [0 JKEJITO-3€JICHOM, JKEITOW, KpacHOM, SPKO-
KpPacHOM, ¥ MOTOM ITOCTETIEHHO OKpacKa OJIETHEET U UCUE3aET MOJIHOCTHIO.

PacTtBop 6e3 LMHKA MEpEeNMBAIOT B KOJOOYKY C IIUPOKUM JIHOM, KOJOOYKY
BCTPSIXUBAIOT JJIs1 OOJBIIEr0 KOHTAaKTa C BO3AYXOM U HaOmojaroT fansie. Bono-
pOZl B KMAKOCTb OOJIbIIE HE MOCTYIAET, KUCIOPOJ BO3/1yXa, UMesl BHICOKUU MOTEH-
1[Maj, MOCTENEHHO CO3JaeT CpPely C BBICOKMM OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIM
noreHuuaioM. B 3Toit cpene ObicTpee OyaeT okucaaThest pudodiaaBud. Okpacka pac-
TBOpA MOCTENEHHO XkenTeeT. OKUCIeHne METUIIEHOBOW CHHM MOCTENEHHO PUBEAET K
TOMY, YTO PACTBOP MPUOOPETAET NEPBOHAYAIBHYIO 3€JIEHYIO OKPACKY.

Odopmienue padboTnbl

1. 3anuchIBalOT MOPSAOK BBIMOTHEHUS KaXKOTO OIBITA.

2. llpuBonaT ypaBHEHUS HAOJIIOTAEMBIX PEAKITHH.

3. 3anuchiBarOT HabOJI01aeMble U3BMEHEHHUS U JIETIAI0T BHIBOJIBI.

ITo onbiTam | 1 3 TOMOJHUTENBHO:

1. TIpoBoasT cpaBHEHHE MPOIECCOB MEPEIavud aTOMOB BOJIOPOJA M DJICKTPOHOB
B ITPOJICJIAHHOM OIIBITE ¥ B IBIXATCIILHOM IIETTH MUTOXOHAPHH.

2. CaMOCTOSITEIBHO COCTAaBJISIOT CXEMBI Iepeayl aTOMOB BOJIOPOJa C YYETOM
OKHUCJIUTEIIBHO-BOCCTAHOBUTEIBHBIX TIOTCHIIMAJIOB TIEPEHOCYUKOB.
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JlabopaTtopnas paGora Ne 12
Bbiesienne puOOHYKJI€ONIPOTEMHOB W3 APOKEeH U MX THAPOJIN3

PeakTuBbl 1 000pynoBanme: napoxoku, a¢up, 10%, 20% u 0,11 pacTBOp rUa-
pokcuna Hatpus, 3% pacTBOp YKCyCHOM KucioThl, 10% pacTBOp CEpHOM KHUCIOTHI,
KOHILICHTPUPOBAaHHAsS CepHast KUCIoTa, 1% u 5 % pacTBOp MEIHOro Kynopoca, Crup-
TOBOHM pacTBOp a-HadTosa, 2% pacTBOpP a30THOKHUCIOrO cepedpa, KOHLEHTPUPO-
BaHHBIM pacTBOp amMMHaka, MOJUOACHOBBIN peakTuB, 1% pactBop nudeHuIamMuHa,
MECOK, CTYNKH, KOJIOOYKH ¢ OOpaTHBIM BO3AYLIHBIM XOJOIUIBLHUKOM Ha 50 M, BO-
POHKH, CTEKJISHHBIC MAJIOYKU U TPYOOUKH, MUIIETKH, CTAKAHBI, IPOOUPKH, IITATUBBI,
IUTUTKY WM TiecyaHas OaHs, MapJs, HeHTpudyra, OyMaxxHeie (GUIBTPBI, CIUPTOBKH,
JaKMycoBas Oymara.

HyknenHoBblE KHCIOTBI — BBICOKOMOJIEKYJISIDHBIE OpPraHUYECKHE BEUIECTBA,
CTPYKTYPHBIM 3BE€HOM KOTOPBIX SABJISIETCS HyKJIeoTua. HykineoTtua B CBOKO odepenb
COCTOMT U3 a30TUCTOrO0 OCHOBaHMS, puO03bl WIH J1€30KCUpUO03bI U PochopHOI KuC-
701bl. HyK/IenHOBBIE KUCIOTHI B OpraHU3Max, Kak IpaBuiIo, 00pa3ytoT KOMIUIEKCHI C
OenKaMu, KOTOpbIE€ Ha3bIBAIOTCS HYKJICONPOTEUHAMH.

B kMBBIX OpraHu3max TUApPOJIN3 HYKICONPOTEUHOB OCYLIECTBISAETCS MPU ACH-
CTBUHU (pepMeHTOB. B 1ab0OpaTOpHBIX yCIOBUSAX TMAPOJIN3 HYKICONPOTEUHOB MOMXKHO
OCYLIECTBUTH ITpU HarpeBanuu B 10% pacTBOpe cepHOU KUCIOTHI.

OmnbIT 1. BoigesieHue puOOHYKJICONPOTEHHOB U3 APOKIKell U UX THAPOJIH3

Jpox:oKu MOMHUMO HYKJIEMHOBBIX KHCJIOT COJIEpKaT CBOOOJHBIE YIIIEBOJIbI, O€ll-
KH, pocdarsl U Apyrue coequHEHus, KOTOpPbIE MPEIBAPUTENHHO HEOOXOAUMO yiaa-
muTh. 10 T cyxux IpoxoKeH NOMEMIAIOT B CTYIIKY U PaCTUPAIOT € IECKOM 0 MOPOII-
K00Opa3Horo coctosHus. Jlanee B cTynky A00aBIAIOT OKOJIO 5 Mi 3¢dupa, npeaBapu-
TeIbHO YOETUBIINCH B OTCYTCTBUM PaOOTAIOUINX TOPEJIOK U BKIIOUEHHBIX 3JIEKTPO-
wMTok! PacTupanue npoBOAST MOA TAroM 10 MOJIHOTrO ucnapenus agupa. Iup pas-
pyLIaeT KJIETOYHbIe O0OJIOUKH, MOCTE YEro HYKJIEONPOTEMHBl MOKHO H3BJI€Yb pac-
TBOPOM €JIKOTO HATpHSI.

B crynky no6asmnstor 20 M 0,1 H pacTBOpa ruapoKCHAa HATPUSI, CTEKISTHHOM
NaJOYKOM TIIATETbHO TOMOTE€HU3UPYIOT CMECh, OCTABJISIIOT Ha 5 MUHYT, PUIBTPYIOT
yepe3 Mapiro Uil yIaleHHUs KPYIHBIX Hepa3pyUICHHBIX YAaCTUIl U YIaJIeHUs IecKa.
[Tocne 3Toro ueHTpUPYrupyroT 5 MUHYT NpH 3 ThIC. 00/MHH.

[Tocne nentpudyrupoBanusi ocagok OTOPachIBAIOT, a K pacTBOPY, COjAeprKalle-
My HYKJICONPOTEUHBI, 100aBISAIOT ABOMHON 00BbeM 3% YKCYCHOM KUCHOTHI. B 3THX
YCIIOBUSIX HYKJICOTPOTEUHBI BBINAJAIOT B 0CaJA0K. BHOBb EHTpUPYTUPYIOT NPHU TEX
xe ycioBusx. LleHTpudyrar camBaroT, a 0caJloK U3 HEeHTPUDYKHBIX TPOOUPOK TIepe-
HOCAT B K010y Ha 50 mi1. [{jis 3TOro B HEeHTpUPYKHYIO TPOOUPKY C OCAIKOM J00OaB-
JSAI0T 2-3 MJ JUCTHJUIMPOBAHHOW BOJbI, TIIATEIBHO COCKAOIMBAIOT OCAJIOK CO CTe-
HOK Y JHa MPOOUPKH CTEKISTHHOU MAIOUKOW U MEPEHOCST B KOJIOY.

B xon6y no6asmnstor 30 ma 10% pacTBOpa CEpHOM KUCIIOTHI, 3aKPHIBAIOT TIPOO-
KON ¢ 0OpaTHBIM BO3IYIIHBIM XOJOAWJIBHUKOM U OCTOPOXHO KHISTIT HA IUTUTKE B
teyernre 30 muHyT. [lo OKOHYaHMM THAPOIU3a KOJOY OXJIAXIalT, pacTBOp (UiIb-
TPYIOT yepe3 OyMakHbIN (QUIBTP U MPOBOIAT KAUYECTBEHHbBIE PEAKIIMH HA COCTABHBIC
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Y4aCTU HYKJICOITPOTEUHOB.

1. buyperoBasi peakuusi Ha 0eJIKH

K 2 mn rugponmuzata nmpwimsarot 3 mu 10% pactBopa rujpokcuIa HaTpys A0 Iiie-
JIOYHOM peaKIMH IO JIAKMYCOBOM OyMa)kke, 3aTeM JT00aBJISIIOT HECKOJIbKO Karenb 1%
pacTtBopa MeiHOro Kyrnopoca. [TosiBisiercst po3oBast Wi pPO30BO-(hHOJIETOBAsE OKpacKa.

2. Peakuusi Ha 1e30KcHpu603y U pudo3y ¢ Au(peHWIaMUHOM

JudennnaMuH ¢ Ae30KCUpU0030il TaeT CHMHEe OKpallMBaHHE, a C PacTBOPOM
pu603s1 — 3eneHoe. K 2 mu rumponuzara mo6asisaior 4 mi 1% pactBopa audeHus-
aMUHA U KUTIATSIT B BOJISTHON OaHe B T€YCHHE 15 MUHYT; Ipu 3TOM 00pa3yeTcsl CUHe-
3eJICHOE OKpalliBaHuE.

3. MosmmbaenoBast mpoda Ha (pocGOpHYI0 KUCIOTY

K 3 mi rupponuzata npuiauBaroT 4 Myl MOJUOJEHOBOTO PEAKTUBA U KHIISTST.
[Ipu 5TOM KHUJIKOCTH OKpAIIMBACTCS B IMMOHHO-KEINTHIN 1BeT. [IpoOupKy oxiaxka-
10T 1071 XOJIOJHOU Bosoi. Ha nHe mpoOupku oOpasyercst KpUCTALTUYSCKUN JTUMOH-
HO-JKENTHIN 0casiok GochOpHOMOIUOIEHOBOTOKHUCIOTO aMMOHHSL:

H3PO4 + 12 (NH4) 2MOO4 + 21 HNOg —

— (NH4)3 PO4 12 M003 +21 NH4N03 +12 Hzo
JKENTBIN 0CaZI0K

4. KayecTBeHHAsl peaKkuus HA YIJIEBOJABI C 0. - HAPTOJIOM

K 2 mMn rugponuszata nmpuiMBarOT HECKOJIBKO Karelb CIUPTOBOTO pacTBOpa O-
Ha(TOJIa U OCTOPOKHO MO CTEHKE MPUIIMBAIOT 2 MJI KOHIIEHTPUPOBAHHOM CEPHOM KHC-
JI0THI, YTOOBI OHa 0Opa3oBasna BHU3Y cioi. Coaepkumoe MPOOUPKH HE TIEpEeMEIInBa-
10T. Habmogator oOpa3oBaHue (PrOIETOBOTO KOJIbIIA HA TPAHUIIE ABYX KHJIKOCTEH.

5. CepeOpsinasi npo0a Ha NyPHMHOBbIE OCHOBAHMS

2 MJ1 ruziposin3ara J00aBiIsSOT KPENKUil pacTBOp aMMHUaka J0 IIETOYHOM peak-
UM TI0 JIAKMYCY, 3aTeM J100aBistoT 1 miut 2% pactBopa HuTpaTa cepedpa. Ilpu cros-
HUU 4Yepe3 3-5 MUHYT 00pa3yeTcsl CBETJIO-KOPUYHEBBIA OCAJOK CEPEOPSHBIX COJeH
IIYPUHOBBIX OCHOBAHHUM.

Peakuust mpoTekaeT no ciaeayroeMy YpaBHEHHIO:

OH OH
; 1
N-”'] N NZ& N
+ AgNO; +NH.OF —» //[\ _ + NHNO; + H:O
A \ ‘1{:11 ) N JcH
NH. N N NH; N N

} Ag
I'yamun H
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6. Peaknust Tpommepa Ha pudo3y u 1e30Kkcupudo3y

K 2 mn ruaponuzata nobasmstor 4 mi 20% pactBopa ruapokcuaa Hatpus u 1-3
Karu 5% pacTBopa MEIHOTO KyIopoca J0 MOSBICHHS HEUCUE3a0IEel MyTH THIPOKCH-
na meau (I1). PactBop B mpobupke mnepememnuBarot. [Ipyu HarpeBaHUM O KUTICHUS BBI-
HaaeT JKeNThI ocanok ruapokcuaa meau (1) wim kpacHslii ocamok okcuaa meau (1)

O O
7 4
C—H C— ONa
l
H~-C—~0OH +5 NaQH , + 2CuS0, H—(i—OH
|
H-C-OH _ H—?—DH
H- ,C— OH -2 Na; SO, - 2 H,O, - 2CuOH H —(II— OH
CH,OH Cu,0O H;O CH,OH
M - pubo3a

Odopmirenue padoTsbI

B TeTpany 3anmuchIBalOT MOPSAIOK BBHITTOTHEHHS PabOThI. Pe3ynbTaThl OMBITOB 110
Ka4eCTBCHHBIM PEAKITUSAM Ha MPOIYKTHI THAPOJIA3a MOKHO TPEICTABUTh B BUC Ta0-
JIMLBI, B KOTOPOU yKa3aTh:

1. Ha3Banue peakuuu.

2. PeakTUBBI 1 YCIIOBHS BBITIOJHEHUS OTIBITOB.

3. YpaBHEHUS peaKInii.

4. HabGmroneHus ¥ BBIBOJIEI.
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JlabopaTtopnas padora Ne 13
KavecTBeHHBbIEe MPOOBI HA JIUNIMABI U IPOAYKTHI KX 00MeHA

PeakTnBbI M 000pyI0BaHMe: TOBSDKUM JKUp, KETUb, PACTBOP SIMYHOTO Oelika,
pactutenbHoe Macio, 1% pactBop MbuIa, 1% pacTBOp caxaposbl, KOHIIEHTPUPOBAH-
Has cepHas kucnora, 10% pactBop runpokcuna Hatpus, 10% pacTBop HUTponpyccu-
na HaTpus (CBEXKENPUTOTOBIICHHBIN), JeAsHAs yKCycHasi KHUCIIOTa, pacTBOp oja B
Hoauze Kanvs, KOHIIEHTPUPOBAHHBIN U pa30aBJICHHBIN pacTBOp aMMHUaKa, 0€3BOIHBII
ruapocynbdar kanus, 6pomHas Boga, 1% pacTBOp a30THOKHCIOTO cepelpa, Tiaule-
puH, 2% pacTBOp MEIHOIO Kylopoca, HaChIIIEHHBIA pacTBOP XJIOPUAA HATpPHs, ITa-
TUBBI, MPOOUPKH, KOIO0UKH Ha 50 MJI ¢ 0OpaTHBIM BO3AYIIHBIM XOJIOAMIEHUKOM, BO-
POHKH, QUIBTPHI. UMCTKH, TUTATKH.

K nunupam oTHOCAT BellecTBa, HEPACTBOPUMBIE B BOJE, HO pACTBOPUMBIE B Op-
raHUYECKUX pacTBOpUTENsiX. B cocraBe unuaoB oOHapyX eHbl pa3HOOOpa3HbIE
CIUPTHI, OCTATKU BBICHIUX JKUPHBIX KUCIOT, (hochopHass KUCIOTa, a30TUCThIE OCHO-
BaHUs, YIJIEBOJABI U JIpYrHe COEIUMHEHHUs. B 3aBHCHUMOCTH OT cocTaBa, CTPOEHUS U
POJIM B OpTraHU3ME JIUMHJIBI KIAaCCUPUIIUPYIOT Ha CIEAYIOIINE TPYIIIHI.

K mpocTeiM OTHOCST HEUTpandbHBIC >KUPHI (IJIMIEPUBI) — CIOXKHBIE IPUPHI
BBICHINX JKUPHBIX KHUCIOT U TPEXaTOMHOTO CIUPTA TIUIEPUHA; BOCKH — CJIOXKHBIC
3(UpPBI BBICIIUX KUPHBIX KUCIOT M BBICHIMX CIIUPTOB; CTEPUABI — CIOXKHBIC d(DUPHI
BBICIIIUX JKAPHBIX KUCJIOT U MOJUIUKINIECKUX CITUPTOB — CTEPOJIOB.

K cioxHbIM oTHOCAT (hochoaumnuabl, COCTOSIIME U3 KUPHBIX KUCIIOT, CIIUPTOB,
(dbochopHON KUCTOTHI U A30THCTHIX OCHOBAHUM; TJIMKOJIUIUIBI, COCTOSALIUE U3 CIUP-
TOB, YKHPHBIX KHCIIOT M YTJIEBOJOB; K CIIOKHBIM OTHOCSIT TUOJIbHBIE JIUTHIBI U OPHU-
TUHOJIMIU/IBI, B COCTaBE KOTOPBIX UMEIOTCS KaK MPOCThIE, TAK U CIOKHBIE JIUIUIBI.

[IpocTble M CHOXKHBIE JTUMUABI MMOABEPralOTCsl OMBUIEHUIO, TaK KaK colepKaT
CJIOKHBIE d(PUPHBIE CBA3H.

Cpenu nunuaoB oOHAPYKEHBI U TaKue, KOTOPbIe, KaK M BCE JIMIH]IbI, HEPACTBO-
pUMBl B BOJE, HO SIBISIIOTCS HEOMBUIIEMOM (pakiuei. ITo cBOOOJHBIEC KUPHBIE
KHCJIOTBI, pa3HOOOpa3HbIe CIUPTHI, JKUPOPACTBOPUMBIE BUTAMUHBI U JIPYTHE.

OyHKIIMK TUNUA0B pazHooOpa3Hbl. Hambonee BaXXKHBIMU SIBISIIOTCS DHEPIreTH-
yeckas GyHkuus (mpu pacrnage 1 rxupa ocBodoxkaaercs 38,9 k/[x), a Takxke CTpyK-
TypHasi — JUMUJIBI SABJISIOTCS OCHOBOM JIF000M OMOJOrnueckoi MeMOpaHbl. Y4acTBY-
I0T JIMOUJBI U B PEryjsiiuy KJIETOYHOTO MEeTaboJM3Ma, BBIMOJIHSIOT 3allUTHBIC
(GyHKUMH U IpyTHE.

VY KMBOTHBIX M YEJIOBEKA MEPEBAPUBAHUE JTUIMUIOB MPOUCXOJUT B OCHOBHOM B
KHUIIIEYHUKE TIOJT BIMSHUEM MaHKpEaTHUeCKO Juma3bl. UTOOBI MOABEPTHYTHCS K-
CTBHUIO JIMIA3, JIMMUbI JTOKHBI OBITh AMYJIbIUpOBaHbl. OCHOBHBIM AMYJIBIaTOPOM
SABJISIFOTCSL JKEITYHBIE KUCIIOTHI, K KOTOPBIM OTHOCSITCSI XOJIEBbIE KHUCJIOTHI. JKemuHble
KHCJIOTBI TAK)KE aKTUBUPYIOT (PEPMEHTHI, yUaCTBYIOIINE B MIEPEBAPUBAHUH JIUITHIOB.

OnbiT 1. OMBLIEHHE )KUPOB

XKupsi, kKak ¥ BCe CIOXKHBIC IPUPHI, TIOJIBEPTAIOTCA TUAPOIU3Y. [ MaApoau3 xKu-
POB, caMm 10 ceOe MeJICHHBIN, KaTaIM3upPyeTCsl KUCIOTaMu, Ieodamu, hepMeHTa-
MH. DepMEHTATUBHBIN TUIPOJIU3 KUPOB MPOUCXOIUT B KUIIEYHUKE MO JIEUCTBUEM
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bepMeHTOB — nunas.

[Tpu rugponuse xupa B HEUTPATbHOM UM KUCIION Cpefie MOMyYaroTCsl TIULEPUH
U KUpHBbIE KHCIOTHL. B 1Ien04YHOli cpene BMecTO CBOOOIHBIX KHUCIOT 00pas3yroTcs
MbLIa — HATPUEBbIC U KAJMEBBIE COJU BBICIIMX XHUPHBIX KUCIOT. IMEHHO MO3TOMY
THIPOJIA3 JKUPOB B MPHUCYTCTBUHU WIeNOUeii MOTy4Yni HazBaHUe oMmblIieHHs. HaTtpue-
BbIE€ MbLJIa — TBEP/IbIE, & KAIUEBbIC — KUJIKHE.

CH2 -0-CO- C]5H3| QHQ_OH
é.jH -0-CO- C15H3| + 3NaOH — CH-OH + 3 C15H3|COON3
CH,-O— CO - Cy5Hj, CH,-OH

TpunanbMUTHH I'mauepur  IlaneMuTaT HaTpHsA (MBLIO)

B3BemmuBatoT Ha Becax 2-3 T FOBSDKBETO JKUPa, IOMEIIAIOT B KOJOOUKY Ha 50 M
¢ 0OpaTHBIM BO3AYUIHBIM XOJOIWILHUKOM (yinHa TpyOku 60-70 cMm), nobasmstor 10-
15 M 15% cnmpToBOro pactsopa T'MAPOKCHIA HATPHUsL W HAarpeBarOT HA KUILAIICH
BOJIsiHOM OaHe B TeueHue 30 MUHYT.

[lo oxoHUYaHMM HarpeBaHHUs PAacTBOP M3 KOJIOOUKHU BBUIMBAIOT B (hapdopoByIO
Yalky ¥ A00aBISAIOT TOPSYMI HACBIILEHHBIN pacTBOp MoBapeHHOU conu. He moxu-
JasiCh OXJIAXKIEHUSI pacTBOpa, €ro ObICTPO (UIBTPYIOT 4epe3 OYMakHbIA (PHUIIBTP.
Mpsuio BbicanuBaeTcs, TBEpAAs Macca npuooperaeT GopMy BOPOHKH, a B (UIIBTpATE
ocTaeTcs MHLEepUH. [ THIIEpUH B pacTBOPE MOXHO OMPEIEIUTh M0 peakIu 00pa3o-
BaHMSI IJIMLEPATA MEJIH.

OmnbiT 2. KayecTBeHHas Ipo0a Ha IVIMLEPUH

B npo6upky HanmuBarot 3-4 karum 2% pacTBopa MEIHOTO KyIlopoca, J00aBIsSIFOT
3-4 mn 10% pactBopa ruapokcuaa HaTpus. OOpa3yercs royooi 0cajoK THAPOKCHIA
Meau. B mpobupky ¢ 3TuM ocakoMm 100aBisOT 2-3 M1 pacTBOPA, MOTYUHUBILErOCs MO-
clie oMbUIeHHS kHpa. ['oy0oil ocaok pacTBOpsieTCs ¢ 00pa30BaHUEM SPKO-CUHETO
pacTBopa IimiiepaTa MeIH 3a CUET B3aUMOJICHCTBUS C TIUIEPUHOM, 00pa30BaBIITMMCS
B pe3yJIbTaTe OMBUICHUS KHUpa. OMBIT MOBTOPSIIOT C TOTOBBIM TJIULIEPUHOM.

GHCO_HO e
CH-OH_HOF®Y - 2H0 + CH- o~y
CH,-OH H,-OH
I muuepuH I'nuuepar meau

OmnbIT 3. AKpoJsienHOBas MP00a HA TVIKIEPHH

Peakuusi ocHOBaHa Ha OTIIEIICHUH OT TIULIEPUHA MO/ BIUSHUEM BOJOOTHHUMA-
IOIIMX BEIIECTB JIBYX MOJIEKYJ BOJbI C 00pa30BaHUEM HEMPEIEIHLHOTO albJeTH/Ia aK-
poJIeWHa, UMEIOIIETO CTICIM(PUISCKUN 3armax:
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— 2H,0
CH,OH - CHOH - CH,OH —— CH,=CH - COH
['munepun Akposenn

B mpobupky nHamuBaroT 0,5 mi Macia, NMpUOaBISIOT HU30BITOK OE3BOJIHOTO
KHSO,4 1 ocTop0o’kHO HarpeBaroT Ha IJIaMEHU TOPEJIKHU 10 TOSIBICHUS O€NbIX T'yCThIX
napoB M cCrenu(puIecKoro 3amnaxa akpoisienHa. ['uapocynbdar kanus npu CHIBHOM
HarpeBaHUM oOpa3zyeT MUPOCEPHOKUCITBIN Kanuii K;S;07 KOTOPBIA MPOSBIISET CHUITb-
HbI€ BOJOOTHUMAIOIIINE CBOMCTBA.

B mapse1 akposienHa BHOCST KyCOUYeK (pMIBTPOBAIILHOM OyMarv, CMOYEHHON am-
MHa4YHbIM pacTBOPOM OKcuja cepedpa. bymara uepHeeT BciencTBUE BbIICICHUS Me-
TAJJTMYECKOTO cepedpa.

OmnbIT 4. OnpeneieHne HenpeaeabHOCTH )KHPA

B cBOOOJHBIX U CBSI3aHHBIX C TJIMIIEPUHOM >KUPHBIX KUCIOTaX HEKOTOPBIX JKHU-
pPOB, B OCOOEHHOCTH PaCTUTEIbHBIX Macell, UMEIOTCS HEHACBILIEHHbIE CBA3M, OJlaro-
Japst KOTOPBIM JKUPBI CIIOCOOHBI TPUCOEIUHSATD FaJIOT€HBbI.

B npoOupky HanuBaroT 2 MJI Macia, NPUWIKBAKT 2 MJI OPOMHOW BOJBI M TIIA-
TeNbHO B30anThIBatoT. [Iponcxoaut odecuiBeunBanre OPOMHOMN BOIBI.

OmnbIT 5. DMyJabrupoBaHue ;Kupa

bepyt uetsipe npobupku. B nepByro HanuBaT 2 M1 JUCTUIUIMPOBAHHON BOBI,
BO BTOPYIO — 2 MJI €JI4H, B TPETHIO — PACTBOP AMYHOTO O€JKa, B YETBEPTYIO — pac-
TBOp MbUIA. B Kaxayto mpoOUpKy 100aBISIOT MO 2-3 Karulk pacTUTEILHOTO Macia, U
BC€ MPOOUPKH OJHOBPEMEHHO CHUJIBHO BCTPAXMBAIOT B TeUeHHE 30 CEKYH/I.

OtmMmeyaror, B Kakoil mpoOupke ObICTpee MPOUCXOAUT PACCIAauBAHUE COJIEPKU-
Moro. [TpoOupku OCTaBISIOT B IITATUBE U HAOIIOAIOT, IPU IEUCTBUM KAKOTO SMYJIb-
raTopa CTOMKOCTb 3MYJIbCUU COXpaHseTcs AoJiblie Bcero. HaGmoaeHus 3anmuchiBaoT.

OmnbIT 6. KayecTBeHHAasi peakuys HA JKeJTYHbIE KUCI0ThI

XKemunble KACTOTHI (XOJIeBasi, 1€30KCUXOJIEBas U JIp.) MPU B3aUMOJICIHCTBUU C
bypdyposioM 00pa3yroT OKpallleHHblE coenuHeHus. B kauecTBe uctounuka ¢pypdy-
poJia IpU peaKlMK Ha KEJIYHbIE KUCIOThI OepeTcsl caxapo3a, MpeBpallaoascs Moj
NEeWCTBUEM CEPHOM KUCJIOTHI B OKCUMETUIGYPhYpOI.

B npobupky BHOCSAT 2 M skeltuu, 100aBistor 1-2 kamm 1% pactBopa caxapo3bl
U BCTpsAXUBAOT. OCTOPOKHO MO CTEHKE MPUIMBAIOT 1-2 M KOHIEHTPUPOBAHHOMN
CEpPHOM KHCIIOTBI, OHA OIYCKAaeTCsl Ha JHO, a Ha IPAHMIIE CONPUKOCHOBEHUS CIIOEB
KHUCJIOTBI U YKEJTYU BO3HUKAET KPAaCHO-(UOJIETOBOE KOJIBIIO.

Heobxoaumo m3berath n30bITKAa caxapo3bl U camopasorpeBanus cpbimie 70°C,
YTO MOKET MPUBECTU K OOYTIMBAHUIO caxapa U 3aTEMHEHUIO OKPACKH.

OnbiThl 7-8. KayecTBeHHbIE PEaKIMU HA ALETOH U ALETOYKCYCHYI0 KHCJIOTY

K KeTOHOBBIM T€JaM OTHOCSTCS allCTOH, B — OKCHUMaACJIsIHasA KHMCJIOTa U all€TOYK-
CyCHaA KHUCJIOTa:
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CH3;-CO-CH; CH3-C O-CH,;- COOH CH3;—- CHOH - CH,;- COOH
AueroH AueToykcycHast KUCIIOTa [} — OKCUMAacCIIsAHast KUCII0Ta

vy 3A0pOBOI'0 YCJIOBCKA B KPOBHU U B MOYC COACPIKAHUC KCTOHOBBIX TCJI HCBCIIN-
KO, 1 OOBIYHBEIMH pPCaKIuAMHU 3TU BCUICCTBA HC BBIABJIAKOTCA. MX noBBIIIEHHOE KOJIH-
qYCCTBO O6Hapy}KI/IBaeTC$I I[P HAPYHICHUAX YIJICBOOAHOI'O M JHUIIMIHOI'O O6M€Ha,
HaIIpuMCEp, IIpHu I[I/Ia6eTe, rojaoaaHHnuu.

OmnbiT 7. ALIETOH M aleTOYKCYCHasi KMCJIOTa B IIEJIOYHOW Cpee 0Opa3yroT C
HUTPOIIPYCCHUIOM HaTPHs OPAHKEBO-KPACHOE OKpAIIMBAHUE

CH;— CO-CH; + Na,[Fe(CN)sNO] + 2NaOH —
— Nay [ Fe(CN)5 NO =CH - COCHg] + 2H,0
Komiiekc OpaHKCBO-KPAaCHOI'O IBCTA

[Tocne moakucieHus: JEASTHOW YKCYCHOW KHUCJIOTOM 00pa3yercs COeIMHEHHE
BUIIIHEBOT'O LIBETA:

Na, [ Fe(CN)s NO = CH— CO - CHy] + CH,COOH —
— Najz [ Fe(CN)5 NO - CH, - CO - CHg] + CH;COONa

B npoOupky HanuBaroT 1 mi anerona, 1 mi 10% pactBopa rugpokcuia HaTpus
u | mu HuTponpyccuna Harpus. [logBnsercsa opaHKeBO-KpacHOe OkpammnBaHue. Jlo-
0aBISAOT 3 MJI JICASHOW YKCYCHOM KHCJIOTBI, MOCJE YEro MOSIBISETCS BUIIHEBO-
KpacHOE OKpaIlliBaHHE.

OnbiT 8. HamuBarot B pobupky 2 mut aretona, noo0asisitor 1 mur 10% pactBopa
TUAPOKCHUJIA HATPUSL U HECKOJIBKO Kalleb pacTBOpAa Mo1a B MOAUCTOM Kainuu. B mienou-
HOM cpeJie TIpY B3aUMOJICHCTBHUH alleTOHA C MojoM oOpa3yeTcs ogodopM, Beimagaro-
WA B BUJIE XapaKTEPHOTO 0CAIKa M 00JIa IO CIIIM(PUUECKUM 3aTaxXOM.

CH; COCH3; + 3l, + 4NaOH — . CHI; + CH3; COONa + 3Nal +3H,0
AnieToH HNonmodhopm

Odopmienue padoTnl

B TCTPpaAU 3allMCBIBAIOT IMOPAAOK BBIIIOJIHCHUA OIIBITOB, IIPUBOIAT YPABHCHUA
Ha6J'IIOI[aeMBIX peaKHHﬁ, 3allMCBIBAIOT IIPOUCXOOAINNEC M3MCHCHHA KW ACJIAI0T COOT-
BCTCTBYIOIIHUEC BBIBOABI.
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JlabopaTtopnas paGora Ne 14
OmnpeneseHue KOHCTAHT KMPOB

PeakTuBbI 1 000pyI0BaHMe: PACTUTEIHLHOE MAclio, CIMBOYHOE MAaclio, Mapra-
puH u 1p., 0,1 H 1 1 H cnUpTOBBIE PACTBOPHI TUAPOKCHUIA Kalusi, 1| H pacTBOp COJIsi-
HOM KHUCJOTHI, HEUTpanbpHasi cMech crupTa ¢ 3dupom (1:1), 0,1 H pacTBOp THOCYIb-
(dara Hatpus (24,82 r Na,S,03 - 5 H,O B 1 1) , 0,2 H ciupToBOi pacTBop Hoxaa (25,38
/1), 1% pacTBOp Kpaxmana, peHoIPpTalenH, STUIOBBIN CIUPT, KOuObl Ha 100 M ¢
npoOkamMu, koa6o4yku Ha 50 mMil ¢ 0OpaTHBIM BO3AYIIHBIM XOJOJUIBHUKOM (CTEK-
JsHHBIE TPYOKH 110 70 cM), KoHWYecKrue Koiobl Ha 100 mut, mureTku, OF0peTKH, BOIS-
Has O0aHs, TUIMTKA.

Jl7ig XapaKTepUCTHKU XMMHUYECKOTO COCTaBa XUPOB M Macell OMPEICNIIOT UX
CHeIHalbHbIe KOHCTAHTHI, KOTOPBIC MOJYYMIM Ha3BaHWE: KUCIOTHOE YHCIIO, YHCIIO
OMBUIEHHUS, 3PUPHOE YNCII0, HOHOE YHUCIIO U JPYyTHE.

OmnbiT 1. OnpenesieHue 4Yncjaa OMbLICHHS dKUPOB

YuciioM OMBUICHHSI HA3bIBACTCS KOJMYECTBO MUJUIUTPAMMOB THAPOKCHUJIA Ka-
JUsl, HEOOXOUMOE ISl HEUTpaIU3allii Kak CBOOOJIHBIX, TaK M CBSI3aHHBIX B (hopme
TPUTIIMLIEPUIOB KUPHBIX KUCIIOT, cofepkanuxcs B 1 r macna.

B3pemmBaroT Ha Becax okoJo 3 T xupa. Maccy )KUJIKOro Maciia ONpeaeistoT o
Pa3HOCTH Macchl KOJIOBI IycToi U ¢ )kupoM. Kosider 6epyt o6beMom 50 -100 mu. On-
HOBPEMEHHO CTaBAT KOHTPOJIbHBIN OMBIT. /{7151 3TOT0 B Apyryro Koia0y A00aBstoT 3 T
JTUCTUJITUPOBAHHOM BOJIbI, B 00€ KOJIOBI 100aBiisitoT 1o 15 mit 1 H ciupToBOrO pac-
TBOpa rufpokcuaa kamusa. KonObl 3akpbeiBaloT mMpoOKamMu ¢ 0OpaTHBIM BO3AYILIHBIM
XOJIOJUIBHUKOM U CTaBAT B KUIISIIYIO BOJSHYIO OaHIO WM HA TUIMTKY ¢ ceTkoi. Ile-
PUOANYECKH KOJIOBI BCTPsXUBatOT. CheasT, 4TOObI JKUJIKOCTh B KOJI0€ Kurena ciadbo
¥ 4TOOBI BEpXHSIS YaCTh TPYOKH HE HArpeBajiach.

[To oxkOHYaHWU OMBUICHHS KOJOBI OXJIAKIAIOT, B KAXKAYI0 J00aBISOT 10 20 M
BOJIbI, 3-4 karum (eHondranenHa U TUTPYIOT 1 H pacTBOPOM COJISTHOM KHUCIOTHI 70
MCYE3HOBEHHUS PO30BOTO OKpalIMBaHUsl (OMPEIENSIOT KOJIUYECTBO HE CBS3aBIICHCS
menoun). Uexoast u3 Toro, uro 1 mi 1 H pactBopa KOH cootBeTcTBYeT 56 Mr ero,
pacyeT yucia OMbUICHHS BEAYT 1O popMyIie:

(V1_V2)'56
a

Yucso oMmblieHUs (Mr) =

rae, Vi _ KoJIM4ecTBO My | H pacTBOpa COJISTHOM KHUCIIOTHI, 3aTpauyeHHOE Ha TUTPOBA-
HUE KOHTPOJIs (KOoJ10a ¢ BOJIOM);

V; - KoIm4ecTBO MJI 1 H pacTBOpa COJITHON KUCIIOTHI, 3aTpadyeHHOE HA TUTPOBA-
HHE OIBITHOM KOJIOBI (K0JI0a C )KHPOM);

a — HaBeCKa XKupa, T.

OmnbIT 2. Onpenesienne KMCJIOTHOTO YUCJIA

KucnotHoe uucio XapaKTCPU3yCT KUCIIOTHOCTL JKHpa U HU3MEPACTCA KOJIHUYC-
CTBOM MI TMAPOKCHU/A KaJIv:, H€06XOI[I/IMOFO JJIA HeﬁTpaHHSaHHH CBO6OI[HBIX KHUP-
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HBIX KHCIIOT, coAepkamuxcs B 1 rxupa.

Kucnornoe uwucno, Hapsiay ¢ ApyruMH (U3UKO-XUMHUYECKUMU TOKa3aTEIsIMHU,
XapakTepu3yeT KayecTBO Maciia. Hampumep, ecnym Maciio MOJIy4eHO M3 3peJibIX ce-
MSIH, TO CBOOOJIHBIX KMPHBIX KHCIOT B HEM MaJlo, B Maclie K€ U3 He3peibIX CeMsH
coJiepKaHUEe CBOOOJHBIX KUPHBIX KHUCJIOT 3HauuTenbHO. [Ipw XpaHeHuum macia
HAOJII0aeTCSl THIPOJIU3 TPUTIUIEPHUIOB, KOTOPBIA MPUBOJUT K HAKOIUJICHUIO CBO-
OOJIHBIX MKUPHBIX KUCJIOT, TO €CTh K BO3PACTAHUIO KUCIOTHOCTHU. [loBBIllIEHHAs KHC-
JIOTHOCTh Macjia YKa3bIBaeT HA CHUIKEHUE €ro KayecTBa.

B3pemmBaroT 2-3 r Macia (B 3TOM ONBITE OEpyT TO K€ MAcJo, 4TO U JJIs Omlpe-
JIeJIEHUs] YKClia OMBUICHHS), TOMEIIAI0T B KOHUYECKyto konly Ha 50 wimm 100 M u
pactBopsitoT B 10-15 M HeliTpanbHOM cMecu ciiupTa ¢ 3¢upoM. CMech TOTOBAT Tie-
peA OMbITOM, CMENIMBAs CUPT ¢ 3(pupom B cooTHouieHuu 1:1. B Hee nobasnstor 3-4
kar (penondranenna, a 3areM 0,1 H cUpPTOBOWM pacTBOP TUAPOKCHAA KaldHUs IO
KaIlJIsiM J10 TIOSIBJIEHUS CJ1Ia00T0 PO30BOI0 OKPAILIMBAHUS.

[Tocne pacTBopeHus xupa BHocAT 1-2 karum penondrairenna u tutpytor 0,1 H
CHUPTOBBIM PACTBOPOM THAPOKCUIA Kallus 10 cJ1a00-pO30BOTO OKpalIMBaHUS, CTa-
OmpHOTO B TeueHue 30 CEeKyHI.

KucnotrHoe 4ncio BEIMUCISIOT IO GopMyIie:

V-T
KucnotHoe yucio (Mr) = —

rae, V— komuuectBo mit 0,10 pactBopa KOH, 3aTpaueHHOe Ha TUTPOBaHUE B3SITOU
HABECKH JKUPA;
T—1utp 0,1 H pacTBOpa ruApOKCUIA Kaaus (MT);
a — HaBECKa JKHpa, T.

OnbIT 3. Onpenenenue 3GUPHOro ymncJia

DdupHOe YUCIO XapaKTEPU3yeT COJEPKAHUE CBA3AHHBIX B BUJIE d(DUPOB KUP-
HBIX KHCJIOT, TIO9TOMY €0 OMPEENSIOT KaK KOJWYECTBO MI THIPOKCHIA Kallus, He-
0o0XoIuMOe NJisi HEMTpaau3aluu CBS3aHHBIX JKUPHBIX KUCIOT, OCBOOOXKIAIOIIMXCS
npu oMbuieHuu 1 T xkupa. [IoCKOIbKY KUCIOTHOE YKCIIO XapaKTepU3yeT KOJIMIECTBO
CBOOOJTHBIX KHPHBIX KHCIIOT, & YUCIIO OMBUICHUS XapaKTEePU3yeT KOJUYECTBO U CBO-
OOJHBIX M CBS3aHHBIX JKUPHBIX KUCJIOT, TO d(PUPHOE YUCIO MOKET OBITH OMPEIEICHO
TEOPETHYCCKH IMMyTEM BBIYMTAHUS U3 YUCJIAa OMBUICHHS BEJIMYMHBI KHCJIOTHOT'O YHUCIIA.

OnbIT 4. OnpeneneHue WOAHOTO YMCJIA

HewnacpllieHHOCTSB XKupa 3aBUCHT OT IPUCYTCTBUSA B €TO COCTABE HEMPEIEIBbHBIX
KUPHBIX KHUCJIOT, KOTOPBIE JIETKO MOTYT MPUCOEAUHATH IO JIBa aTOMa rajoreHa Io
MECTY KaXXJ0M ABOWHOM CBsA3U. Hanpumep, oenHOBast KUCI0Ta BCTYNAET B PEAKLIUIO
C M0I0M IO CIEAYIOLEMY YPABHEHHUIO:

CHs -(CH,) ,-CH=CH - (CH,);-COOH + 1, —
— CH3 = (CHz) 7 -CH' - CH' '(CHZ) 7" COOH
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JIns XapakTepUCTUKHA HEHACBHIIIEHHOCTH >KHUpa HCHOJB3YIOT HOJIHOE YHCIIO.
MonHoe umcio u3MepsieTcsl KOMMYEeCTBOM T ifofia, KoTopoe npucoeaunsercss K 100 T
sxnpa. MoiHoe unciio SBIISeTcs O4eHb BaXKHOIH XapaKTepPUCTHKOMN KHPOB, MOCKOJIBKY
MO3BOJIIET CYAUTh O CKJIOHHOCTH JKHpa K MPOTOPKAHUIO, «BBICBIXAHUIO» U JIPYTHM
npolieccaM, KOTOpPbIE MPOUCXOIAT MPU XPAHEHUH U nepepaboTKe MUIIEBhIX U TEXHU-
YECKUX Macell.

B cyxyto koHnueckyo koily emkocTbio 100 M1 MOMENIaT ucciaeayeMoe Macio.
Hagecky OepyT Ha aHamMTHYECKUX Becax. /[t 3TOro B3BEMMBAIOT CKIISTHKY W3-TIOT TIe-
HUITWDIMHA ¢ MAacJIOM M TTUTIETKON B TIPOOKE, OTMEPUBAIOT M3 HEE MHIIETKON B KOJIOY 5
Karenb Macja U CHOBA B3BEIIMBAIOT CKIAHKY. [10 pa3HOCTH Macc onpenesstoT BEIuYn-
HYy HaBecku Macina. B konOy mo6asisttor 10 Mut criupTa 171s pacTBOpeHHS HaBecKu. Ecim
MacJo IUI0XO0 pacTBOPSETCs, KOOy MOJOrpeBatoT Ha BOJsiHOM OaHe. Bo BTOpoii koi10e
CTaBSIT KOHTPOJIbHBIN OMBIT. B Hee Takke nobasisitor 10 Mit civpra.

B 06e xon6nl mpubasistor nmo 12,5 ma 0,2 H cniupTOoBOro pactBopa hoxa (u3
OIOpEeTKH), MepEeMENINBAIOT, MPWIUBAIOT M0 S0 MJI AUCTHITUPOBAHHOW BOJBI M XO-
POIIIO BCTPSIXUBAIOT, 3aKPBIB MPOOKOH. Uepe3 5 MUHYT He BOUIEAIINA B PEAKITUIO HOJ
orrutpoBbiBatoT 0,1 H pacTBOpoM TuOCyJb(]aTa cHauyajga 10 MOSBICHHS Cl1abo-
KEJITOTO OKpalTMBaHHUA, a MOTOM, MpubaBuB 1 MJI pacTBOpa Kpaxmaja, TUTPYIOT 10
MCUYE3HOBEHHUS CHHETO OKpAaIllBaHUSI.

Paznocts Mexay konmuectBoMm Mi 0,1 H pacTBopa THOCYNb(]aTa, 3aTpavyeHHOTO
Ha TUTPOBAaHUE OMNbITA M KOHTPOJIA, SIBJISETCA MOKAa3aTelieM KoJuYecTBa Khozia, CBS-
3aHHOTO HABEeCKO# Macya. Mo/[HOe YKCII0 BRIYUCIAIOT MO GOpMYIIe:

(V, = V,)-0,0127 - 1000
a

Honnoe yucio (r) =

rae, Vi — komudectBo 0,1 H pacTBopa THOCYyNIb(aTa HaTpHs, MOIIEANICe Ha TUTPOBA-
HUE KOHTPOJIS, MIT;

V; - kommuecTtBo 0,1 H pacTBOpa THOCYyNIb(aTa HATpUs, MOIICANISe HA TUTPOBA-
HUE B OTBITE, MJ;

0,0127 — tutp THOCYNB(GATA HATPUS IO HOMY;

a — HaBeCKa XHpa, T.

Odopmienue padboTnbl
1. B rerpanp 3anuchiBalOT OMpeesieHne BCEX KOHCTAHT KUPOB.
2. 3amnuchIBalOT MOPSIOK BBIMOJHEHUS BCEX OIBITOB M pacueTHble (HOPMYJIbI,

10 KOTOPBIM BBIYMCIISIFOT KOHCTAHTBI UCCIIEAYEMBIX )KHUPOB.
3. Ha ocHOoBaHMM MOJIyYEHHBIX PE3YyJIbTATOB JICJIAIOT HEOOXOUMbIE BHIBO/IBI.
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JlabopaTtopnast paGora Ne 15
Onpenesienne akTuBHocTH amuHoTpaHcdepas (AJIT n ACT)
B CHIBOPOTKE KpoBM MeTOoA0M Peiitmana-@peHkest

PeakTuBbI M 000pyI0BaHHe: OMOXUMUYECKUN HaOOp peakThBOB OJIbBEKC AUa-
THOCTUKYM; TIPOOUPKHU, aBTOMAaTHIECKUE J103aTOPBI, TEPMOCTAT, CIIEKTPO(POTOMETP.

Hccnenyemplii MaTepua: CHIBOPOTKA WM TJ1a3Ma KpOBU 0€3 CJIeI0OB TeMOJIH-
3a. Xpauutb npu Temmeparype 2-8°C He Gonee 3 qHEI.

Hpunuun meroabl: Ilox neiictBueM (epMeHTOB alaHWHAMUHOTpaHc]epas B
pe3yibTare nepeaMuHupoBanus npoucxossiiero nox aeiicteuem AJIT u ACT, o6pa-
3yeTcsl NIAaBEJIEBOYKCYCHAsI M NMUPOBUHOrpaaHas Kuciotsl. [llaBeneBoykcycHas kuc-
JoTa cnocoOHa B mpolecce GepMEHTATUBHON peakuu MpeBpaIlaTbCcsi B MUPOBUHO-
rpagHyto kucioty. Ilpu noGaBnenun 2,4-TUHUTPOPEHWITHAPO3UHA B ILEIOYHOU
cpene oOpa3yeTcsi OKpalleHHbI THAPO30H MUPOBUHOTPAJAHON KUCIOTHI, HHTEHCHUB-
HOCTh OKpPacKd KOTOPOrO MPOMNOPLMOHAIbHA KOJUYECTBY 0Opa3oBaBIIeHCs MUPOBU-
HOTPAJHOU KUCIIOTHI.

Xoa paéoThi:
[IpUroTOBUTH OMBITHYIO, KOHTPOJBHYIO W KaJUOPOBOUHYIO IPOOBI COTIACHO
CXEMBI:

B npo6upku BHECTH OmnsbiTHast mpoba KonTposnbHas npobda
Pearent Nel
(6ydep-cydcrpatHerit  pactBop it AJIT wim 0,25 0,25
ACT), M
CBIBOPOTKA KPOBH, MIT 0,05 -
WuKyOupoBath npu TeMIiepaType 37°C 30 MHHYT
Pearent Ne2 (p-p 2,4-JH®T), mn 0,25 0,25-
CBIBOPOTKA KPOBH, MIT - 0,05
WukyOupoBath npu KOMHATHOH TemnepaType 20 MHHYT
Pearent Ne 3
(TMApPOKCH] HATPHUS), MIT 2,5 2,5

[IpoObI nepemenminBaroT 1 MHKYOHpPYIOT 10 MUHYT MpU KOMHATHOM Temmepary-
pe. 3aTeM U3MEepSIOT ONTUYECKYIO MJIOTHOCTh ONMBITHOM M KOHTPOJBbHON MPOObI Mpo-
TUB IMCTUJUTMPOBAHHOMN BOJIBI IPU JIJTMHE BOJIHBI 537 HM.

Pacuer aktuBHOCTH (hepmenTa (A) IPOBOAST MO opmyJie:

A: (EOHBIT_EKOHTp)*K
rae, E mpoOsr —onTryeckasi INIOTHOCTH OMBITHOM MPOOHI;

E xoHTp — onTrueckas TNIOTHOCTh KOHTPOJIBHOM MPOOHI;
K — xoadpunment, paccuntanabiel 10 KaTHOPOBOYHOMY rpaduKy
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ITocTpoenne kaauOpoBOYHOro rpaduka

HpI/II‘OTOBI/ITI) HpO6I/IpKI/I COTJIaCHO CXCMBI:

HpOgI:IpKI/I Kanubparop, mn1 | Boga auct., mn | Pearent Ne 2, mn MKM(;?IS(P::TJ{;))CTL (beidM;:;: /()

1 0,050 0,550 0,50 0,278 1,0

2 0,100 0,500 0,50 0,556 2,0

3 0,150 0,450 0,50 0,834 3,0

4 0,200 0,400 0,50 1,112 4,0

5 0,250 0,350 0,50 1,390 5,0

6 0,300 0,300 0,50 1,668 6,0
KOHTPOJIb - 0,600 0,50 - -

[Ipo6rl nepemeninBaroT U UHKYOHpYIOT 20 MUHYT NPU KOMHATHOM TeMIiepary-
pe. 3ateMm BO Bce npoOupku BHOCAT 10 5,0 Myt pearenta Ne 3 (TUApOKCU HATPUSI) U
yepe3 10 MUHYT U3MEPSIOT ONTHYECKYHIO IUIOTHOCTh KalMOPOBOYHBIX PACTBOPOB
IIPOTUB KOHTPOJIS IIPHU JJIMHE BOJHBI 537 HM.

[TocTpouTk rpaduk 3aBUCUMOCTH ONTHYECKOW IUIOTHOCTU OT aKTUBHOCTHU (hep-
MenTa. [lo rpaduky paccuurtats kor3dpduuuent (K= A/E, rne A- aktuBHOCTH (ep-
MEHTa, B3sTas U3 Tabuuibl E- onTuyeckas miIoTHOCTh COOTBETCTBYIOIIEH MPOOBI)

AKTUBHOCTB (pEpMEHTa MOKHO PAcCUMTATh MO YPAaBHEHHUIO PErPEeCcCHUH, MpUBeE-
J€HHOMY B rpaduke.

Odopmienue padboTnbl

1. B TeTpaap 3amMChIBAIOT MIPUHITUIT METO/1A, XOJT PaOOTHI.

2. Ha ocHOBaHMM TIOJTyYEHHBIX PE3YJIbTATOB U HOPMATHUBHBIX 3HAUYCHUU JENAIOT
BBIBOJI.

3. ONKCHIBAIOT KIMHUYECKOE 3HAYCHUE aTaHMHAMUHOTpaHC(depasbl B CHIBOPOT-
KE KPOBH.
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JlaGopaTopnasi padora Ne 16
Omnpenesnenue 00mero 0ejka B CbIBOPOTKE KPOBH OMYPETOBBIM METOI0M

PeakTuBbI M 000pyI0BaHHe: OMOXUMUYECKUN HaOOp peakThBOB OJIbBEKC Aua-
THOCTUKYM; IPOOUPKH, aBTOMATHYECKHUE 103aTOPbI, TEPMOCTAT, CHEKTPOPOTOMETP.
Hccaexyemblii MaTepuas: ChIBOPOTKA WM IJ1a3Ma KPOBU 0€3 CJIEJI0B TeMOJIH3A.

Ipunuun metoabl: benok o6pasyeT oKpalleHHbI KOMIUIEKC ¢ HOHAMH ME/IH B
1IeJI0YHON cpefie. NHTEeHCHBHOCTh OKPAacKH MPOIMOPLMOHANIbHA KOHIIEHTpauuu Oeska
B IIpo0e.

Xoa padoThI:
[IpuroToBUTH ONBITHYIO, KOHTPOJBHYIO U KAJIUOPOBOYHYIO MPOOBI COTJIACHO

CXCMBI:

B npoGupku BHECTH OmnebiTHas npoba KanubpoBounas npoba KontponpHas mpoba
Pabounit peareHT (61ypeTOBBIi 2,5 2,5 2,5
PEaKTUB), MJI
ChIBOpOTKA KPOBH, MJI 0,05 - -
Kanubparop, mi - 0,05 -

Bona guct., M - - 0,05

[TpoObI TIIATENBHO MEPEMENIMBAIOT U HHKYOUPYIOT 15 MUHYT mpu TemmepaTrype
37°C. 3aTeM M3MEPSIOT ONTHYECKYIO [UIOTHOCTH OIBITHON M KaIMOPOBOYHON mpod
MIPOTUB KOHTPOJIBHOM Tpu JsinHe BOIHBI 540 HM. OKkpacka craOuibHa HE MEHEe Jaca.

Pacuer xonnentparuu 6enka (C) mpoBoasT 1o ¢popMmyiie:

Co E npo6sbI 70
~ E xanu6p r/x

rae, E mpoOsl —onTrueckasi INIOTHOCTH OIMBITHOM MPOOHI;
E xanu0p — ontruyeckast IioTHOCTh KATMOPOBOYHOM MPOOHI;
70 — KOHIIEHTpaIUs OeKa B KamuopaTope, I/71

Odopmienue padoTnl

1. B TeTpaap 3amuMChIBAIOT MPUHIIAIT METOJIA, XOI pabOTHI, MMOTYYCHHBIC JaHHBIC
U pacyeT 1o gopmyiie.

2. Ha ocHOBaHWY MOJTyYCHHBIX PE3YJIbTATOB U HOPMATUBHBIX 3HAUYECHUH JIENAIOT
BBIBOJI.

3. OnuChIBaIOT KIMHUYECKOE 3HAUEHHE 00IIeTo OeIKa B CBIBOPOTKE KPOBH.
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JlabopaTtopnast paGora Ne 17

OmnpenesieHue KpeaTHHMHA B CHIBOPOTKE KPOBH MeToA0M S e

PeakTuBbI M 000pyI0BaHHe: OMOXUMUYECKUN HaOOp peakThBOB OJIbBEKC Aua-
THOCTUKYM; IPOOUPKH, aBTOMATHYECKHE 103aTOPbI, CIEKTPOPOTOMETP.

Hccaenyemblii MaTepuas: CHIBOPOTKA WUITU IJIa3Ma KPOBH 0€3 CJIeI0B T€MOJIU-
3a. XpaHuTb npu Temmepatype 2-8°C He Goliee CyTOK.

HpuHuun Meroabl: KpeaTnHuH pearupyeTr ¢ NUKPUHOBOW KHUCIIOTOM B IIEJIOY-
HOHM cpeme ¢ oOpa3oBaHWEM OKpAICHHBIX COCIWHEHWN. VIHTEHCHBHOCTH OKpacKu

IMPOIOPHHUOHAJIbHA KOHIICHTPAIIUN KpE€aTUHNHA B CBIBOPOTKE KPOBH.

Xoa padoThI:

HpI/IFOTOBI/ITB OIIBITHYIO U KOHTPOJIbHYTO HpO6BI COIJIaCHO CXCMBI.

B npobupku BHECTH

OmnbITHAs ipo0a

KonTposbHas npoda

KannbpoBoynas npoba

CBIBOPOTKa KPOBH, MJI 0,5 - -
Bopa auctuimp., Mt 1,0 1,5 -
Pearent Ne3 0,5 0,5 -

(mempoTenHU3aTOP), MII

[TpoGsl nepememuBatoT 1 yepe3 10 munyT neHTpudyrupyrot npu 900g.

Hanocagounast )KUIKOCTh, M 1,0 - -
Kanubparop, mi - - 1,0
KonrposnbHas npoda - 1,0 -
Pearent No2 0,5 0,5 0,5
(TUApOKCH HATPHUS), MIT

Pearent Ne 1 0,5 0,5 0,5

(TMKpUHOBAST KUCIIOTA),MJI

[IpoObI THIaTETHLHO MEpEeMEmUBAIOT U WHKYOUPYIOT 20 MuHYT (TOuHO!) TIpH

KOMHATHOM TeMmIiepaType. 3aTeM H3MEPSIOT ONTHYECKYIO MIIOTHOCTh OMBITHOM M Ka-
JTUOPOBOYHOM MPOOKI MPOTUB KOHTPOJBLHOMN TIPH JIJTMHE BOJIHBI 505 HM.
Pacuer xonnenTparmu kpeatuauHa (C) npoBoasT no Gopmyne

E npo6sbl
= —— - 177 MKMoOJIb/ N1
E xkanu6p

rae, E mpoOsr —onTryeckasi INIOTHOCTH OMBITHOM MPOOHI;
E xanu0p — ontuueckast IimoTHOCTh KATMOPOBOYHOM MPOOHI;
177 — xoHIIEHTpan¥s KpeaTUHUHA B KaIMOpaTope, MKMOJIB/ 1.

Odopmiienue padoTnl

1. B Terpaap 3anMChIBalOT NPUHIKIT METOAA, X011 paOOTHI.
2. Ha ocHOBaHMM TIOJIyYEHHBIX PE3YJIbTATOB U HOPMATUBHBIX 3HAUYECHUU JENaI0T

BBIBO/I.

3. ONuUChIBaIOT KIIMHUYECKOE 3HaYeHHE 00I1Iero OumupyOrHa B CHIBOPOTKE KPOBH.
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JlaGopaTopnas padora Ne 18
Omnpenesnenue 00mero OMJIMpyoOuHa B CHIBOPOTKE KPOBH IO IMA30pPeaKIun
(merox Enapaccuka—Kiaerroppa—I'poga)

PeakTuBbI M 000pyI0BaHHe: OMOXUMUYECKUN HaOOp peakThBOB OJIbBEKC AUa-
THOCTUKYM; TIPOOUPKHU, aBTOMATUIECKUE J103aTOPBI, TEPMOCTAT, CIIEKTPOPOTOMETP.

Hccnenyemplii MaTepua: CHIBOPOTKA WM TJ1a3Ma KpOBU 0€3 CJIeI0OB TeMOJIH-
3a. Xpauutb npu Temmeparype 2-8°C He Gonee 5 qHEI.

Hpunuun metroawi: Ilon BosneiictBuem HCI paspeiBaeTcst TerpanupposioBas
CBsI3b OMIHPYOMHA ¥ 00pa3yroTCs ABa JUMUPPOIIA, KOTOPBIE C AMa300€H30CYIh(HOHO-
BOM KHCJIOTOM U KO(EHHOBBIM PEAKTUBOM O0Opa3yroT a300uIupyOrHa Ppo30-
¢uoneroBoro 1Bera. VHTEHCHBHOCTH OKpPAaCKH MPOMOPIMOHATBFHA KOHIIEHTPAIUU
OompyOuHa B npooe.

Xoxa paéoThi:
[IpUroTOBUTH OIBITHYIO, KOHTPOJBHYI0 U KaJUOPOBOYHYIO IPOOBI COTJIACHO
CXEMBI:

B npobupku BHECTH

OmnpITHAs ipoda

KonrponsHas npoda

KannbpoBounas mpoba

CBIBOPOTKAKPOBHU, MJI 0,2 0,2

Pearent Nel (xohenHOBEII 1,4 - 1,4
peareHr), Mi

Pearent Ne4 0,2 1,8 0,2
(puspacTBop), M

Kanubparop, mi - - 0,2
JluazopeareHr, Mi 0,2 - 0,2

[Tpo6bI THIATENBEHO MEPEMEIMBAIOT U UHKYOUPYIOT 20 MUHYT IIPU KOMHATHOM
TeMIiepaType. 3areM H3MEepSIOT ONTHYECKYIO IJIOTHOCTh OIBITHOM MPOObI MPOTHB
COOTBETCTBYIOIIEH KOHTPOJIBHOM MPOOBI MPU JIMHE BOJHBI 535 HM. DKCTUHIMIO Ka-
JTMOPOBOYHOU MPOOBLI U3MEPSIOT MPOTUB AUCTUIIMPOBAHHOM BOABI (A=535 HM).

Pacuer xonnentpanuu ounupyouna (C) npoBoasr no Gopmyiie:

E npo6sbI
= ——— - 85,5 MKMoJsIb /11
E kanubp

rjae, E npoOsl —onTruyeckas IOTHOCTh ONMBITHOM MTPOOKI;
E xanu0p — ontruyeckas mioTHOCTh KaTMOPOBOUYHOM IPOOHI;
85,5 — koH1EeHTpalus OUIUpyorHa B KauOpaTope, MKMOJIb/JI.

Odopmienue padoTnbl

1. B TeTpanp 3aMuchIBatOT MPUHIIMI METO/1A, X0 PaOOTHI.

2. Ha ocHOBaHWU MOJYYEHHBIX PE3yJIbTATOB U HOPMATHUBHBIX 3HAUCHUM JEIal0T
BBIBOJI.

3. ONUCHIBAIOT KIMHUYECKOE 3HAYCHHE 001Iero OmimpyOrnHa B CBIBOPOTKE KPOBH.
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JlaGopaTopnas padora Ne 19
Omnpenenenue 001Iero Xo0JieCTEPUHA B CHIBOPOTKE KPOBH
IH3UMOTHYECKHUM METOI0M

PeakTuBbI M 000pyI0BaHHe: OMOXUMUYECKUN HaOOp peakThBOB OJIbBEKC AUa-
THOCTUKYM; TIPOOUPKHU, aBTOMATUYIECKHUE 103aTOPBI, TEPMOCTAT, CIIEKTPOPOTOMETP.

Hccnenyemplii MaTepua: CHIBOPOTKA WM TJ1a3Ma KpOBU 0€3 CJIeI0OB TeMOJIH-
3a. Xpauuts npu Temmeparype 2-8°C ue Gonee 7 CyTOK.

Ipunuun metoabl: XOJIECTEPUH U3 cOCTaBa 3(UPOB BBHICBOOOXKIAETCS MOJ
aeiictBueM ¢epmenta xonecrepunacrepassl (X9). [lpu yuactuu depmenrta xonecre-
puHOKcHaa3bl (XO) xoJlecTepuH OKUCISAETCS 10 4-XoiecTeH-3-oHa. OOpa3yromasics
MEPEKUCh BOJOPOJA, IIPU ydacTUHU (pepMeHTa NEPOKCUAA3bl, CHOCOOCTBYET OKUCIH-
TEJILHOMY a30coueTanuio 4-amuHo-antunupuHa (4-AAIl) u denona ¢ odpasoBaHruemMm
OKpAIIIEHHOTO COEAMHEHUS! (XMHOHUMHUHOBBIN Kpacutesb). THTEeHCUBHOCTh OKpacKu
IIPONIOPLMOHAIIBHA COACPKAHUIO XOJIECTEPUHA B CBIBOPOTKE KPOBHU.

Xoa paéoThi:
[IpUroTOBUTH ONBITHYIO ¥ KOHTPOJIBHYIO ITPOOBI COTVIACHO CXEMBI:

B npoGupku BHECTH OmnpITHAs ipoda Kannbposounas nmpo6a | KonrponpHas npoba
PaGounii pearent Ne 1 2,0 2,0 2,0
(bydep), ma
CBIBOPOTKA KPOBH, MIT 0,02 - -
Kanubpatop, M - 0,02 -
Bopma guctmmmp., M - - 0,02

[Tpo6sI TIIATENHFHO TIEpEMEIMBAIOT U MHKYOUpYI0T 10 MUHYT pu TemmepaTtype
37°C. 3ateM M3MEpSIOT ONTHYECKYIO MIOTHOCTD OMBITHONH M KATHOPOBOYHON MPOGHI
MPOTUB KOHTPOJIbHOU mpu anuHe BoJdHBI 500 HM.

Pacuer xoHuenTpanuu kpeatuauHa (C) npoBoasT no popmyie

E npo6b1
C= — 5,17 mMoJsib/n1
E kanu6p

rjae, E npoOsl —onTuyeckas IOTHOCTh ONMBITHOM MTPOOKI;
E xanu0p — ontruyeckast IioTHOCTh KaTMOPOBOYHOM MPOObI;
5,17 — KoHUEHTpalus KpeaTUHHWHA B KAIMOpaTope, MMMOJIb/JI.

Odopmiienue padboTnbl
1. B TeTpaap 3amMChIBAIOT MIPUHITUIT METO/1A, X0 PAOOTHI.
2. Ha OCHOBAHHH IIOJIYUYCHHBIX PE3YJIbTATOB H HOPMATUBHBIX 3HAYCHUU JACIar0T

BBIBO/I.
3. OnHCHIBAIOT KIMHUYECKOE 3HAYEHUE OOIIET0 XOJeCTEPHHA U €T0 3(PHUPOB.
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JlaGopaTopnas padora Ne 20
Omnpenesnenue 001ero Kajbuusa B CbIBOPOTKE KPOBH
C OPTO-Kpe30J(TajenH KOMILIEKCOM

PeakTuBbI M 000pyI0BaHHe: OMOXUMUYECKUN HaOOp peakThBOB OJIbBEKC AUa-
THOCTUKYM; IPOOUPKH, aBTOMATHUYECKHUE 103aTOPBI, TEPMOCTAT, CIIEKTPOHOTOMETP.
Hccaexyemblii MaTepuas: ChIBOPOTKA WM IJ1a3Ma KPOBU 0€3 CJIEJI0B TeMOJIN3A.

Hpuaumn meroabl: Kanbumii B menoyHoi cpeae o0pa3yer OKpalleHHbIA KOM-
IUIEKC C OpPTO-Kpe30i(TagerH KOMIUIEKCOM. VHTEHCHBHOCTb OKpacKH HPONOPLHO-
HaJbHA COJIEP>KAHHUIO OOILEro KaJIbLIMSI B CBIBOPOTKE KPOBHU.

Xoa padoThI:
[IpUroTOBUTH ONMBITHYIO U KOHTPOJIbHYIO IPOOBI COTIIACHO CXEMBI:

B npoOupku BHECTH OmnbITHAs ipo0a Kanubposounas npoba | Konrponbphas npoba
Pearenr Ne 1 (O6ydep), mn 1,0 1,0 1,0
Pearent Ne 2 (xpoMoreH), Mi 1,0 1,0 1,0
CBIBOPOTKA KPOBH, MJI 0,05 - -
Kanu6parop, mu - 0,05 -

Bopa auctuimp., Mt - - 0,05

[Ipo6B! TIIATETBHO NEPEMEIINBAIOT U MHKYOUPYIOT 5 MHUHYT NPU KOMHATHOMN
TeMreparype. 3aTeM U3MEPSIIOT ONTUYECKYIO TUIOTHOCTD OMBITHOM U KaJTuOpOBOYHOM
poObI TPOTHUB KOHTPOJIBHOM mpu iuHe BoHBI 570 HM. (Okpacka ctabunbHa He 60-
nee 30 munyT!)

Pacuer xoHuenTpauu kansuus (C) mpoBoasT o Gpopmyiie

E npo6sbI
C= — -2,5MMoub/N
E kanubp

rae, E mpoObl —onTHueckasi IIOTHOCTh OMBITHOM MPOOBI;
E xanu0p — ontruyeckas IioTHOCTh KATMOPOBOYHOM MPOOBI;
2,5 — KOHIIEHTpaIMsI KaJblKs B KAJIMOpaTope, MMMOJIB/JI.

Odopmienue padoTnl
1. B TeTpanp 3anUCHIBAIOT IPUHITUI METO/1a, X0 paOOTHI.
2. Ha ocHOBaHMM MOJIYYEHHBIX PE3YIHTATOB U HOPMATUBHBIX 3HAUECHUN JIETAIOT

BBIBOJI.
3. OnuChIBAIOT KIMHUYECKOE 3HAUCHHE OOIIEro X0JIeCTepHHA U €ro d(PHpoB.
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JlaGopaTopnas padora Ne 21
Onpenenenue Heopranuieckoro ¢gocgopa B CHIBOPOTKE KPOBH
cneKTpodoToMeTpHYeCKUM MeTOI0M

PeakTuBBI M 000pyI0BaHMe: OMOXHUMUYECKH HaOop peakTuBOB ONbBEKC IHa-

THOCTUKYM; IPOOUPKHU, aBTOMAaTHYECKHE J03aTOPbI, TEPMOCTAT, CIIEKTPOPOTOMETP.
Hccnenyemblii MaTepHuas: CHIBOPOTKA WITH TIa3Ma KPOBU O€3 CIICIOB TeMOJIH3A.
Xpannts npu Temneparype 2-8°C He Goree 4 CyTOK.

Hpunuun Meroabi: PocdaT-uoH B KUCION cpeie ¢ MOJIMOAaTOM aMMOHHST 00-
pasyeT okparieHHbI (HochOpPHOMOTHOICHOBEIN KOMITIEKC. IHTEeHCHBHOCTD OKPACKU
MPOMOPIMOHANIBHA COACPKAHUIO HEOPTAHUUECKOTO ocdopa B CHIBOPOTKE KPOBHU.

Xoxa padoThi:
[IpUroTOBUTH ONBITHYIO U KOHTPOJIBHYIO ITPOOBI COTJIACHO CXEMBI:

B npobupku BHECTH OmnebiTHast npoba Kanubposounas npo6a | KonrponpHas npoba
Pabounii peareHT, Mt 2,0 2,0 2,0
CBIBOPOTKa KPOBH, MJI 0,02 - -
Kanubparop, mi - 0,02 -
Boma ouauctuiuiup., Mt - - 0,02

[Ipo06B! TIIATETBHO NMEPEMEIINBAIOT U MHKYOUPYIOT 5 MUHYT MPH KOMHATHOM
TeMmeparype. 3aTeM U3MEPSIIOT ONTUYECKYIO TUIOTHOCTh OMBITHON U KaJTuOpOBOYHOM
npoOBl IPOTUB KOHTPOJIbHOM mpu anuHe BoiHBI 340 HM. (Okpacka cTaOuibHA B Te-
yenue 1 yaca)

Pacuer xonuenTpauu kaiabuus (C) mpoBogsaT no Gopmyiie

E npo6b1

C= — 1615
E kanntp MMOJIb/ ]I

rae, E mpoObl —onTHueckasi IOTHOCTh OMBITHOM MPOOBI;
E xanuOp — ontruyeckas IioTHOCTh KATMOPOBOYHOM MPOOBI;
1,615 — xoHueHTpalKs HeOpraHudeckoro Gocdopa B KanmuOpaTope, MMMOJIB/JI.

Odopmiienue padoTnbl
1. B TeTpanp 3anUCHIBAIOT IPUHITUT METO/1a, X0 paOOTHI.

2. Ha ocnoBanumn IMOJIYUCHHBIX PE3YyJIbTATOB U HOPMATUBHBIX 3HAYCHUM ACJIar0T
BBIBO/.

3. OnuChIBaIOT KIMHUYECKOE 3HAYCHHE HEOPTaHnIeCcKoro gocdopa.
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METOANMYECKHUE YKA3ZAHUA JJAA CAMOIIOAT'OTOBKHAU
KOHTPOJIBHBIE BOITPOCHI AJIX1 COBECEJOBAHUMA

TemaNe 1. AMHHOKHCJIOTHI, 0€JIKOB

1. benku - cocraBHas 4acTh BCEX >KMBBIX OPraHU3MOB. buonorudeckas poyib U
(GhyHKIUM OETKOB.

2. AMMHOKHCTIOTHI - CTPYKTYpHbIE KOMIIOHEHTHI OesikoB. KauecTBeHHbIE peakiun
Ha OCJIKU 1 aMUHOKHCITOTHI.

3. Ou3NKO-XMMHUYECKHE CBOMCTBA OCIIKOB: MoOJieKysipHas macca, UOT, pactBo-
PUMOCTB, OCaXK/1a€MOCTh:

a) TIOHSTHE O BBICAJIMBAHUU, BhICATIMBAIOIIUE (PAKTOPHI, MEXaHU3M, OOPATUMOCTD,
MIPUMEHEHUE B MEIUIINHE;

0) moHsATHE O JeHaTypaluu, (PaKTOpbl, BBHI3BIBAIOLINE JICHATYPAIIMIO, MEXAaHU3M,
00paTUMOCTbh, IPUMEHEHHUE PEaKIUN OCAXKACHUs Oeska Jjisi ero OOHapyKeHHUs B OUO-
JIOTUYECKUX KUTKOCTSIX.

4. CtpykTypHasi opranuzaiusi 0eikoB (TepBUYHAs, BTOPUYHAS, TPETUYHAS, YET-
BEPTUYHAS CTPYKTYPHI).

5. Knaccudukarmst cioxHubix 0enkoB. KpaTkast XxapakTepucTHKa.

6. HykiieonpoTenHst:

a) HyKJICMHOBBIE KUCJIOTHI, OMOJIOTUYECKast pOJIb.

0) CTPYKTYPbI HyKJIE€UHOBBIX KHCIIOT.

7. XpOMONPOTEUHBI: TEMONPOTEUHBI (FeMOTJI00MH, MUOTJIOONH) CTPOSHHUE U OHO-
JIOTUYECKask POJIb.

8. 'mukonpotennbl. DochonpoTerHbl. XUMUUECKOE CTPOSHUE, OMOTIOrYecKast poJihb.

TemaNe 2. Hyk/ieHHOBbI€ KHCJIOTbI

1. IIponykTe runponusa nykiaeonporensoB JJHK u PHK.

2. CTpoeHue u OMOJI0oTuYecKast poJib HyKJIEMHOBBIX KHCIIOT.

3. CTpoeHne HyKJIEOTUA0B U HYKJIEO3UIOB.

4. Paznuuus B ctpoenun JIHK u PHK.

5. Hamucarp menTu 1Mo 3aJaHHOM TOCIIeIOBATEIbHOCTH HYKICOTHAOB: A-A-T'-
-[I-Y-Y-V-TI

6. Hanucats popmyiy ypuaui-aieHo3un-ryaHo3uHTpuHykieoruaa (Y-A-T).

/. Haniucats popmyiny HAJI. Kakosa ero posb?

8. Hanucars popmyny @AJl. Kakosa ero posin?

9. Haniucats popmyniet AM®. AJI® u AT®. KakoBa ux pois?

10. Hamnwmcarb ypaBHeHUe peakuuu 00pa3oBaHus MoJieKyiabl ATO.

11. Hanwucars ypaBHeHue peakuuu oopazoBanust AT uz ALD.

12. Hamwmcatrh ypaBHEHHE peakIMu 0Opa30BaHUsS HYKIJICOTHIA U3 ypaiwia, [3-
D-putbodypanosst u pochopHOIt KUCTOTHI.

13. Hamwmcarp ypaBHEHHE peakiu 00pa3oBaHus HYKJICOTH A U3 TyaHuHa, 3-D-
ne30kcupruo0odypano3bl 1 GocPopHOl KUCTOTHI.

14. Hanucatb ypaBHEHHE PeaKIMi 0Opa30BaHus aICHUIOBON KUCIOTHI.

15. Hanwucatb ypaBHEHHE peakIui 00pa30BaHUs UTHUAUIOBON KUCIOTHI.
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TemaNe 3. Buramunbl

1. TlonsiTue 0 BUTaMHHAX. 3aCIYTH YYEHBIX B PA3BUTUU YUYCHUSI O BATAMHUHAX.

2. Knaccudukanus 1 HOMEHKJIaTypa BATAMUHOB. [[pOBUTaAMUHBI.

3. ' MMmoOBUTaMHUHO3bI, ABUTAMUHO3bI, TUIIEPBUTAMUHO3bI, IPUYNHBI UX BO3HUKHO-
BCHUSL.

4. O61as xapakTepUCTUKa >KUPOPACTBOPUMBIX BUTAMUHOB.

5. OO01ast XxapaKTepuCTHKa BOJOPACTBOPUMBIX BUTAMUHOB.

6. KupopactBopumbie Butamunsl (A, I, E, K). Xumudeckoe ctpoerne, 6uosoru-
YyecKasi poJib, UCTOYHUKHU.

7. BonopactBopumbie ButamuHsl (B; By, Bs Bs Bg Bi, B, C, P). Xumuueckoe
CTpOEHHUE, OMOJIOTHYECKasl POJIb, UICTOYHUKH.

8. AnTMBMTaMUHBL. Mexanusm aenctus. 1Ipumepsr.

TemaNe 4. ®epMeHTBI

1. IlonsiTiie 0 epMeHTaX U MX OMOXUMHUECKAs POJIb B OPraHU3Me.

2. Xumnueckas npupoja. CTpoeHHE MPOCTBIX U CIOXKHBIX (epMeHTOB. Ponb ak-
TUBHBIX LIEHTPOB.

3. Mexanusm aeiictBus pepMeHToB. KuHeTHKa epMEHTATUBHBIX pPEAKIIUM.

4. O6mue cBoicTBa (HepMEHTOB: crenru(UIHOCTh, BIUSHUE TemmepaTypsl, pH
Cpezbl Ha aKTUBHOCTH (DEPMEHTOB.

5. AKTUBaTOPBI M UHTUOUTOPHI (DEPMEHTOB, MEXaHU3MBI UX BIUSHUS U 3HAYCHHE.

6. 30pepMeHThI, MEXaHU3M 00pa30BaHMs, OMOJIOTHYECKasi POJb.

7. UmMoOMIHM30BaHHbIe (DEPMEHTHI, 3HAUEHUE B MEIULIMHE.

8. CBsI3b BUTAMUHOB C (hepMEHTaMHU.

9. Homenknatypa, kiaccudukaims pepMeHTOB.

TemaNe 5. 'opmoHBbI

1. IlonsiTue o ropMoHax, 6ronoruyeckas posb. Knaccuduxarus.

2. OcHOBHBIE MeXaHU3MbI peryssuu Meradbonuszma. Pons [[THC B perymsmmu
O0OMEHHBIX TIPOIECCOB, PHUIM3UHT-(AKTOPHI, TMOSPUHBI, CTATUHBI, TOPMOHBI THIIO(DHU3A:

a) KJIETKH, OpraHbl-MUIIEHU, KJIIETOYHBIE PELIENTOPHI TOPMOHOB.

3. MeMOpaHHO-0MOCPEIOBAHHBIN U IIUTO30JbHBIA MEXaHU3M JICHCTBHSI TOPMOHOB.

4. T'OpMOHBI MOKEITYJOUHOM Kene3bl (MHCYJIUH, IIIOKaroH), CTpOCHUE, MexXa-
HU3M JCUCTBHUS.

5. 'OpMOHBI MO3rOBOr0 BEIIECTBA HAMOYEYHUKOB: AIPEHAIIMH, HOPAJIPEHAJINH,
XUMHUYECKOE CTPOCHUE, MEXaHU3M JCHCTBUSI.

6. 'opMOHBI KOpPBI HAATIOUYEYHUKOB (TJTFOKOKOPTUKOMIBI, MUHEPAIIOKOPTUKOUIBI ),
CTpOEHUE U BIUSHUE Ha OOMEHHBIE TPOIIECCHI.

7. TOpMOHBI HTUTOBUIHON U TApAIIMTOBUIAHON JKeJie3, CTPOCHUE, BIUSHUE Ha 00-
MEH BELIECTB.

8. IlonoBbIE TOPMOHBI, XUMHUECKOE CTPOSHUE, BIUSHIE Ha OOMEH BEIIECTB.

Tema Ne 6. OcHOBBI 0MO3HEPIeTHKHU

1. ITonsiTe 06 0OMeEHe BEIIECTB:
a) AHa0oIMYeCKHe U KaTabOJINYECKUE MTPOLIECCHI M X B3aUMOCBS3b;
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0) Makpospruueckue coenunerus. Pors AT® — yHuBepcaabHbIN aKKyMyJITOp U
UCTOYHMK PHEPTUU B OPTaHU3ME.

B) DTarbl 0OMEHa BEIIECTB.

2. buonoruueckoe OKucCIeHUE (TKAHEBOE JIbIXaHUE):

a) [lonsTrie 0 GMOTIOTUYECKOM OKHCIIEHUH. Teoprun OMOIOTHYECKOTO OKUCIICHUS.

0) [lepBruHbIe aKkLIENTOPBI IPOTOHOB BOJIOPO/IA U DJICKTPOHOB.

B) JIpixarenbHas 1ienb MuToxoHaApuid. Ctpoenue. [TpuHmn nencTBus.

3. OxucnutensHoe GochopunmupoBanue AJ[D:

a) MexaHu3M comnpsbkeHus: OKUCIeHus U GochopuipoBaHusl.

0) Koaddumment oxuciurensaoro gpochopunmmponanus (P/O).

B) JlpixaTenbHbId KOHTPOJB. Pa3zoOmieHne npxanus (okucieHus) u Ghocopuim-
poBaHusA (CBOOOIHOE OKUCIIEHHUE).

4. O6pazoBanue TOKCUUHbBIX (popM kucaopoaa B LII1D u ux oGe3BpekruBaHue.

5.00muit myTh Karaboiu3ma — UK TpukapOoHoBbIX kucioT (L[TK). dynkimu
LITK. Metabonuueckuii myTh (peakiuu 1ukia). JHeprerudeckuii 6ananc [[TK.

Tema Ne 7. OOMeH yriieBooB

1. [onsiTue 00 yriieBoaax, OMOJOTH4ecKast posb.

2. [lepeBaprBaHre U BCAChIBAHWE YTJIEBOJIOB B IKEITyJIOYHO-KUIIIEYHOM TpAaKTE.
Posb kneruatku. OCOOEHHOCTH TIEpEeBAPUBAHUS YTJIEBOIOB Y )KBAYHBIX KHUBOTHBIX.

3. O0m1as cxema HCTOYHUKOB | ITyTEeH UCTIOIB30BaHMS TITFOKO3bI B OPTaHU3ME.

4. I'mukoreH — CBOMCTBA, OMOCHHTE3 W MOOMIM3AIHUs TINKOTCHAa B TICYCHHU U
MBIIIITIAX.

5. AHa’poOHBIN U adpOOHBIN pacmaj rroKo3bl. MeTtabonnueckue mytu. buonoru-
yeckas poJib. JHepreTudeckas 3pHEeKTUBHOCTH MPOIIECCOB.

6. [lenro3odocdaTHbIi MyTh OKUCICHUS YTIIEBOIOB. JHEPreTUIECKUI OaaHC.

7. buocunTtes yrieBojoB. [ mokoHeorenes. [ nmukorene3. Merabonudeckue myTH.
buonornueckas poss.

8. Perymsiiust 1 maToyiorusi yriieBOAHOTO OOMeHa.

Tema Ne 8. O0men munuaoB

1. Tonsitue o nunuaax. buonornyeckas poins. Kimaccudpukanus.

2. [lepeBaprBanue, BcachIBaHHE JTUMHUIOB. Pob xemdm.

3. TpancnoptHbie (OpMBI JTUTUAOB, CTPOECHUE, (PYHKUIUY.

4. BHYTPHUKJICTOYHBIN pacraj JIUIUIOB: f-OKUCICHHUE BBICIIINX KUPHBIX KUCTIOT.

5. ®ochomunuapl, NpeacTaBUTENMN, OMOJIOTUYECKas PoJib. Pojib IPOIYKTOB pac-
naga pochomunuioB (F3UKO3aHOUIBI - TPOMOOKCAHBI, TPOCTAIIUKIIUHBI, JICUKOTPUEHBI).
XKupoBoe nepepoxieHre MEYESHH.

6. OOMeH xoJiecTepodia, MOCTYIUIEHHWE, CUHTE3, BbIBEJIEHUE. | nnepxonecteprHe-
MU, AaTEPOCKIIEPO3.

7. OOMEH KETOHOBBIX Te€J, KETOHEMHUsI, KeTOHYypHUs. POJIb KETOHOBBIX TEIL.

8. Kimaccudukanus, 6uonornyeckas posib BXKK. CunTe3 HeHTpambHBIX KUPOB.

9. Perymsimus v maToyiorys JUMHIHOTO OOMEHA.

70



Tema Ne 9. O0men Oes1koB

1. buonoruueckast posib U QyHKIUHU OEIIKOB.

2. IlepeBapuBaHue OEIKOB B KEITYTOUHO-KUIIIEYHOM TPAKTE.

3. A30TuCTBI1 OaslaHC, €ro BUbl, 3HAYCHHUE.

4. buonornyeckas IEHHOCTb OeskoB. HezamMeHnMble aMUHOKHUCIIOTHI.

5. JlexapOokcunrpoBaHue, TpaHCAMUHUPOBAHME, J1€3aMUHUPOBAHUE aMUHOKHC-
JOT B Opranusme. buonoruueckoe 3Hau€HUE ITUX PEAKIHUM.

6. McTounnku oOpa3oBaHUs aMMUaKa B OpPraHu3Me.

7. BuocuHTe3 MOYEBHHBI KaK OCHOBHOW MEXaHU3M OOE€3BpEKUBAHMS aMMHAKA.

8. CunTes kpeatuna, kpeatuH-pocdara. Pois kpeatun-docdara B cuatese ATO.

9. KilmHMuYecKoe 3HaY€HHE ONpe/IeTICHUsI KPEaTUHNHA B CBIBOPOTKE KPOBH.

10. Perynsiuus v natosorusi 0eJIKOBOro oOMeHa.

Tema Ne 10. Boano-cosieBoii 00MeH

1. KonmnuectBo Boawl B opranu3Me. Bunbl Bogbl. OCOOEHHOCTH OOMEHA BOJIbI,
peryJsmus mpoiiecca.

2. Knaccudukarus MUHEPAIbHBIX AJIEMEHTOB.

3. buoxummudeckast posib OTASIBHBIX MAaKpPO- U MUKPO3JIeMeHTOB. OCOOCHHOCTH
Ux oOMeHa.

Tematuka pedeparton
I[To pazneny «OMoXuMHUsI OMOIOTHYECKUX JKUJKOCTEN U TKaHEW»

Tema Ne 1. BuoxumMusi KpOBH U psiia APYrux OMOJIOTMYECKHUX KUAKOCTEH
1. XuMu4eckuii cocTaB KpOBH.

1.1. benku, yrneBoapl, JIUNUABI U APYTUE OPTAHUYECKHAE BEMIECTBA KPOBH.
1.2.MuHepabHbIl COCTaB KPOBHU.

2. Oco0EHHOCTH XMMHUYECKOTO COCTaBa W OOMeHa BeleCTB (POPMEHHBIX dJie-
MEHTOB.

3. [IpakTUueckoe UCIob30BaHNE OCIKOB KPOBH.

4. Bo3pacTHbIe ¥ BUJIOBBIE OCOOEHHOCTH XMMHUUYECKOTO COCTaBa KPOBH >KUBOTHBIX.
5. XuMuueckuit coctaB TUM(BI U JINKBOPA.

Tema Ne 2. buoxumus neyeHu

1. Ponb nedyenu B oOMeHe yrieBOAOB, JUIUI0B, aMUHOKHUCIIOT.

2. CunTe3 0eNKOB I1a3Mbl KPOBH B MIEUEHHU.

3. Peakuuu 006e3BpekMBaHMS (JIETOKCUKAIM) BEIIECTB B IEUECHHU; OKHUCIICHUE
(TUIPOKCUIIMPOBAHKE U AP.), KOHbIOTAIIHS.

3.1. MHakTMBaIMs TOPMOHOB B IIEYEHMU.

3.2. OGe3BpeKUBaHUE B MIEYEHU MPOJTYKTOB MUKPOOHOTO PACIIEIUICHUS aMUHO-
KHCJIOT B kumednuke. 3.3. O6e3BpexuBanue ounupyouna. [Ipsmoit u Henpsmon Ou-
mupyouH. Hapymenue oOMena omnupyonHa.

4. Xenryxu: remonutrueckas (HaJreueHOYHas1), MapeHXUMaTO3Hasl (IIeUYEeHOY-
Hasl), OOTypallMOHHAs WK MeXaHu4yeckas (moanedeHovHas ). Jluarnocruyeckoe 3Ha-
YeHHE ONpE/eNICHUs OMIMPYONHA U JPYTUX JKETYHBIX MIMTMEHTOB B KPOBH U MOYE.
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5. JKuposoli renaros, crearos.

6. buoxumuueckue MexaHHW3Mbl NATOTEHE3a IMEYEHOYHO-KIETOYHOW HeAocTa-
TOYHOCTH U IEYEHOYHON KOMBI.

7. buoxumMuuyeckrue MapKepbl TMarHOCTUKU OPAKEHUSI IEYEHHU.

Tema Ne 3. BuoxumMusi MbIIIICYHOH TKAHH

1. X¥MHUYECKUN COCTAB MBIIIIIL:

1.1. Benku, yrneBobl, IUNUABI, A30TUCTHIE U 0€3a30TUCTHIC BEILIECTRA.

1.2. MuHepanbHbIN COCTaB.

2. bBUOXHMUS MBIIIEYHOTO COKPALICHHS.

3. XuMuyeckuili coctaB U 0COOEHHOCTH OOMEHA B CEPACYHON MBIIIIIIE.

4. buoxuMuyeckre U3MEHEHHUs B MbIIIAX MpH arpopuu u guctpodun. Oxkoye-
HEHHE MBIIIIII.

5. buoxumus MACHOW TPOJYKTUBHOCTH: BIHUSHUE TEHETHYECKUX (PAKTOpPOB,
KOPMJICHHUSI M COJICPHKAHUS.

6. XMMUYECKHE MPOLIECCHI, IPOTEKAIOIIUE ITPU CO3PEBAHUU MsICA.

7. Atpodusi, runepTpodust ¥ AUCTPOUS MBIIIIII.

Tema Ne 4. BuoxumMusi HepBHOM TKAHHU

1. Xumuueckuii CocTaB HEPBHOM TKaHHU.

1.1. benku, yrineBopl, JIUMKUABI HEPBHOW CUCTEMBI.

1.2. HeGenkoBbie SKCTPAKTUBHBIE U MUHEPAIbHBIC BEIIIECTBA.

2. OyHKIMOHATIBHAS CBS3b MEXKITY COCTOSTHEM HEPBHOM TKaHU M METa0O0JIM3MOM.
3. XuMmu3M nepegayv HEPBHOTO UMITYJIbCA.

Tema Ne 5. Buoxumusi KOCTHOM M COeTUHUTEIbHOM TKAHU, KOKM U LIEPCTH

1. CocTaB 1 cBOMCTBAa KOCTHOM TKAHU Y )KUBOTHBIX.

2. Komnaren. Onactus. [Iporeornukansl. Mykonoaucaxapuisbl.

3. OcobenHocTH OOMEHA BEIIECTB B KOCTHOM TKaHHU.

4. buoxuMH4YECKHE U3MEHEHUS COCIMHUTEILHOW TKAHU MPU CTAPEHHUHU U MaTO-
JIOTUSIX.

5. buoxuMust KOxHu.

Tema Ne 6. buoxumusi mo4yexk U MOUYH

1. OcobeHHoCcTH 0OMEHa BEIeCTB MOYKax.

2. CocraB B pU3UKO-XUMHUYECKUE CBOMCTBA MOYH.

3. IlaTtonornyeckue KOMIIOHEHTHI MOYH — OEJIOK, KPOBb, caxap, KETOHOBBIC
(arreToHOBBIC) TeMa, OUITMPYOUH, YPOOHIIUH, TOP(PUPUHEI.

4. XUMHUYECKUN COCTAaB MOYH IITHII.

Tema Ne 7. buoxumMusi MOJIOUHOM KeJie3bl, MOJIO3UBA, MOJIOKA

1. O6MeH BelecTB B MOJIOYHOM Keje3e.

2. CocTaB ¥ CBOICTBA MOJIOKA M MOJIO3UBA Y Pa3HbIX BUAOB )KUBOTHBIX.

3. buocuHTE3 KOMIOHEHTOB MOJIOKA (O€TTKH, KUPHI, YTICBOIBI U JIP.).

4. buoxumMus MOJIOYHOU MPOJAYKTUBHOCTU (BIUSIHUE TEHETHYECKHX (DAKTOPOB,
KOPMJIEHHUS U TEXHOJIOTHH MPOU3BOJICTB MOJIOKA).
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Tema Ne 8. bnoxumus aina ¥ AMYHON NPOAYKTUBHOCTH

1. OcobenHocT 0OOMEHa BEUIECTB Y KYPUHBIX SMOPHOHOB.

2. XUMHAYECKNU COCTaB SIUIa

2.1.CocraB ssMuHOTrO O€NKa

2.2. CocTaB IMYHOTO JKEJTKA.

2.3. CocTaB CKOPJIYTIBI.

3. OcoO6eHHOCTH XUMUYECKOT0 COCTaBa U1 PA3IMYHbBIX BUIOB ITHII
4. buoxuMus SIMYHON POTYKTUBHOCTHU

TeMbl KOMIIBIOTECPHBIX TECTOB

1. Buosniornyecku akTUBHBIC BellecTBa (Bumamunvi. @epmenmol. Hyxneunosvie
kucaomsl. I opmonuwl)

2. OCHOBBI OMOPHEPTETHUKH.

3. OOMeH yTiIeBOI0B.

4. OOMeH JIMITHUIO0B

5. O6meH 6enKoB.

(6a3pl TECTOBBIX 3aJaHUN JOCTYIHBI B aBTOMAaTH3MPOBAHHOW Mporpamme Adit

Testdesk - Testclient (untanbubrit 3a51 BI'AY u ayg 435), a Takxke npuBelieHbl B METO-
TAYECKUX ITOCOOHSIX)

73



CUTYALIMOHHBIE 3AJIAY

3agauya Ne 1

Kamtto pactBopa, cojaepikaiiero cMech aMHHOKHUCIIOT TUIM, aja, Ty, apr, THC
HaHECIIU Ha cepelnHy dJeKkTpodopernueckoit Oymaru, cmounsu Oydepom pH 6,0 u
IPUIOKUIIN AJIEKTPUUECKOE HAMPSDKEHUE. YKaXUTE, B KAKOM HaIlpaBlIeHUH (K KaTo-
1y, aHOJTy WJTM OCTaHYTCSI Ha cTapTe) OyAyT IBUTAThCS OTACIbHBIC aMUHOKHUCIIOTHI.

Jlns omeema:

1. Bcnomuume xnaccugpuxayuro amuroxuciom no Jlenunoocepy.

2. Bcnomuume, ymo maxoe u3031eKmpuyeckas mouka AMuUHOKUCIOM.

3agava Ne 2

TpurienTua, BBIACICHHBIA W3 TOKCHHA 3MEW, COCTOMT M3 TPEX HE3aAMEHHUMBIX
AMUHOKHCJIOT — CEPYCOAEPIKAIIEH, T€TEPOUNKINIECKON U THUIPOKCHIICOACPHKAIICH.
Hammummre 3TOT TpUnenTug v ONpeaeauTe €ro H303JIEKTPUYECKYIO TOUKY.

Jlns omeema:

1. Bcnomnume knaccuguxayuio amurHoxuciom no Jlenunooicepy.

2. Kaxue amunoxuciomsl HA3616AI0MCA HE3AMEHUMbBIMU?

3. Umo makoe uzosnexmpuyeckas mouka?

3agaya Ne 3

Kak 00BsicHUTBH, UTO OEJOK MOJOKAa Ka3eUH MPU KHUIISTUYCHUH CBOPAYMBACTCS
(BBITTAIACT B 0CAJIOK), €CIIM MOJIOKO KHCIIoe?

Jlnsa omeema:

1. Bcnomnume, ymo makoe pacmeopumocms 6eiKkos, uem oHa 00yciosnena?

2. Ymo makoe uzoanexmpuveckas mouka oeixa?

3. Kak mensiomes ceoticmea 6e1ko8 8 u309/1eKmpuyeckol mouxe?

3agauya Ne 4

Nuruburtop cHmwkaer aktuBHOCTh (hepmenTta 10 30% OT MCXOTHOTO YPOBHSI.
[ToBbIlIEHHE KOHIIEHTPAIIMKA CYOCTpaTa KaTaIM3UPyEeMON pPeakilid BOCCTAHABIIMBACT
80% aktuBHOCTH (pepMenTa. K KakoMy THUITY OTHOCUTCS TAHHBIN HHTUOUTOP?

/s omeema:

1. Bcnomnume munwvl uHeUOUPOBAHUSL.

2. Mleticmsue xaxkoeo uHeubumopa 3agucum om KoHyeHmpayuu cyocmpama?

3amaua Ne 5

O yem MOXKET CBUACTEIHCTBOBATh PE3KOE MOBBINICHUE B KPOBH aKTUBHOCTH ac-
naptatamuHoTpanchepasbl (ACT), ecinu U3BECTHO, YTO ATOT (PEPMEHT JIOKATU30BaH
MIPEUMYIIECTBEHHO B cepAaue?

s omeema ecnomuume:

1. K xaxomy knaccy omuocumcs ACT?

2. Ilouemy npu namonocuu 8 Kpou noGbIUAEHICS AKMUBHOCb GHYMPUKIEMOY-
HbIX (hepmenmog?

74



3agaua Ne 6

[TomumenTuabl Tpacuiaon (KOHTPUKAT), TOPAOKC HCIONB3YIOTCS Kak JieKap-
CTBEHHBIC TIpeTiapaThl Mpy naHkpearute. Ha ueM ocHOBaHO uX JeicTBrE?

s omeema ecnomnume:

1. Ymo maxoe uneubumopwi?

2. Kakue munul uneubuposanus 6am uzeecmHul?

3amaua Ne 7

[Iporeonutuueckue (HepMEHTH U AE30KCUPUOOHYKIICa3bl MCHOMIB3YIOT TS Jie-
YeHUs! THOMHBIX paH. Ha yueM oCHOBaHO UX PUMEHEHUE?

s omeema ecnomnume:

1. Kaxue peaxyuu xamanuzupyiom smu gepmernmoi?

2. Kax usmenumcs 83a3Kk0cmb 2HOUHO20 COOEPHCUMO20, eCllU OHA 3A8UCUM OM
KOHYeHmpayuu MaKkpomoiexyi 8 e2o cocmage?

3. MosicHo 1w 8 2mux yensx ucnoib306ams NeNCUuH, KOJIA2eHA3y U UAypoOHUOa3y?

3agaua Ne 8

PacTtBOp, comepkamnii BBICOKOMOJIEKYJISIPHBIE BEIIECTBA PA3IUYHON MPUPOIBI
(monmucaxapuipl, O€TKU, HYKJIEHHOBBIE KUCIOTHI), MPOSBIAECT KAaTATUTHUYECKYIO aK-
TUBHOCTD 10 OTHOIICHUIO K KaKOW-1100 ompeneneHHon peakuuu. [Ipupona karamu-
3aTopa HEW3BECTHA. Y CTAHOBJIEHO, YTO OH OOJaJaeT CIEeAYIOIIMMU CBOMCTBAMU: a)
CHWKAET SHEPTUI0 aKTUBALMU; 0) YCKOpSAET NPSIMYI0 U OOpaTHYIO peakluu; B) obna-
JaeT BBICOKOM CHENU(UYHOCTHIO; T) YCKOPSIET MOMEHT JIOCTHUKEHUSI paBHOBECHS, HE
CABUTAsl €ro; J1) MPeKpallaeT KaTaJuTH4YeCKoe NeHCTBHUE Mocie A00aBJeHUs B pac-
TBOP BEILECTBA, PA3PYIIAOIIETO MENTUAHBIE CBs3U. Kakue u3 CBOMCTB CITyKaT Mpsi-
MBIM JIOKa3aTeIbLCTBOM OEJIKOBOM MPUPOIbI KaTamuzaTopa?

s obocnosanus omeema 6cnomHume:

1. Ymo maxoe gpepmenm?

2. Yem omauyaromes 0eticmeus Op2aHudeckux U Heop2aHuieckux Kamamuzamopog?

3agaya Ne 9

3epHa B CBEXECOOPAHHBIX MOYaTKaX KyKypy3bl ClaJIKie U3-3a00JbII0T0 COAep-
’KaHMs B HUX TJIIOKO3bl. YeM fmanbliie OT MOMEHTa cOopa, TEM MEHEe CIaJKUMU CTa-
HOBHUTCSI 3€pHAa B CBSI3W C TMpEBpaIlleHWEM TIIIOKO3bI B Kpaxmain. [[msi coxpaHeHus
CJIAJIKOTO BKyCa MOYATKH cpa3y e mocje cOopa MOMEeNaloT Ha HECKOJIbKO MUHYT B
KUIISIIIYEO BOJIY M OTOM OXJaX1atoT. Kak 00bSICHUTH CMBICIT Takoi 00paboTKu?

s obocnosanus omeema 6cnomMuHume:

1. Ymo maxoe gpepmenm?

2. Kak 3asucum axmusnocmu chepmenmos om memnepamypoi?

3agauya Ne 10

K npemapaty mutoxonapuii neueHu kpoic fo6aBuiu HAJ[+. AKTUBHOCTh KaKux
dbepmenToB 1ukiIa Kpebca mpu 7ToM yBeTuIuTCs?

s obocnosanus omeema:

1. Hanuwume cxemy peaxyuil yuxia Kpeoca.
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2. Kakyro ¢yuxyuio evinoansiem HAJ/J+?
3. C kaxumu ghepmenmamu yuxna Kpebca on pabomaem?

3amauya Ne 11

K mpenapary mutoxonapuii 1o6aBuiau nupysaT, MedeHHbIN 14C mo MeTUibHON
rpynne. Kakoe nonoxkenue 3aiimerl4C B okcanoarerare mociie OAHOro 00OpoTa
iukita Kpebca?

Jlns omeema:

1. Hanuwume peaxyuu yuxia Kpeoca.

2. [Ipocneoume nonodicenue memxu 8 Kaxcoom memadoaume.

3amaya Ne 12

PoTeHoH (TOKCHMYHOE BELIECTBO, BbIpaOAaThIBAEMOE OJTHUM M3 BUJOB PACTEHHIN)
PE3KO MOAABISET aKTUBHOCTh MUTOXOHApuanbHOM HAJIHaeruaporenassl. Tokcuy-
HBbI aHTUOMOTUK AHTUMUIIMH CWJIBHO MHTHOUPYET OKHUCIeHHe yOuxuHona. Jlomy-
CTUM, 4TO 00a ATH BEHIECTBA OJIOKUPYIOT COOTBETCTBYIOIINE YYACTKU JbIXaTEIbHOM
nenu ¢ paBHou 3¢ dekTuBHOCTRI0. Kakol u3 HUX OyAeT mpu 3ToM 0ojiee MOITHBIM
anoM? JlaiiTe apryMEeHTUPOBAHHBINA OTBET.

s obocHosanusi omeema 8CnoMHuUme:

1. Ymo maxkoe b610kamopul OvixamenbHoU yenu?

2. Ha xaxux yuacmkax ovixamenvhou yenu nocmynaem 8000poo om HAIH u
DAJ[H27?

3agaua Ne 13

[Ipu noGaBieHUM K CYCNEH3UM MUTOXOHJPUNA M30IUTPATa CKOPOCTh MOTJIOINIE-
HUs KUciopoaa yBenuuuBaetcs. [Ipu mobaBienun MaiioHara - cHuxkaetcs. [louemy
MpeKparniaeTcs norpediieHne Kuciopoaa’?

Jlns omeema:

1. Hanuwume peaxyuro, Komopas akmusupyemcs u3oyumpanmom.

2. Vkaorcume, kakou npomedcymounslii memaboaum yuxkia Kpebca naxanausa-
emcs npu 0obasieHuy maioHama u novemy?

3. Kakum 06pazom MOHMCHO 80CCMAHOBUMb CKOPOCHb ObIXAHUSA?

3agauga Ne 14

[Ipu nob6anennn AT® K roMoreHaTy MBIIIEYHON TKaHU CHU3WIACH CKOPOCTb
rkoau3a. KoHnenTparus rioko30-6-pocdarandpykro3o-6-pocharayBennuumnacs,
a KOHIICHTpAIUsl BCEX IPYTHMX METaOOJIMTOB MPU STOM CHU3HWIACH. YKaKHTE (ep-
MEHT, aKTUBHOCTh KOTOPOTO CHIDKAeTCs MpH 1o0aBacHUU ATO.

s omeema ecnomuume:

1.9mo maxkoe enuxonus?

2. Tlouemy npu oobasnenuu AT® yseruuusaemcs KOHYeHMpayus 2noKo30-6-
Gocpama ugppykmoszo-6-pocchama?

3. Ilouemy cuusicaemces KOHYeHmpayusi OCMAailbHbIX MemabdoIumos?
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3agaua Ne 15

B okcmepuMmeHTe — W3yyanm ~— TMpeBpalieHHe — TIIOKO3Bl  BpH0030-5-
dbochaTokHCTUTENLHBIM ITyTeM. B KauecTBe cyOcTpaTa MCIOIh30BAIN TIFOKO3Y, Me-
4yeHylo 1o l-myaTtomy yriepoaa. byaer im meTka oOHapyKuBaThCs B meHTo3e? B Ka-
KOM OpTaHe - MeYSHH WU MBIIIIAX - CKOPOCTh BKIIIOUEHUSI METKH OyIeT BhIIie?

s omeema ecnomnume:

1. Ymo makoe nenmo3zogocgamuuiii nymso?

2. Kakue smanul 8videnstom 6 nenmo3soghocpamuom nymu?

3. Hanuwume cxemy oxuciumenvbHou yacmu 3mo2o npoyeccd.

3agaua Ne 16

[Tocne nHTEHCUBHOM (hU3MUECKOIl pabOThI, KOTJa B IIEYEHb OCTYNAET OOJIBIIOE
KOJINYECTBO JIAKTaTa, B HEM aKTHUBUPYETCS TIIFOKOHEOTEHE3 U TOPMO3HUTCS TIIMKOJIN3.
[ToueMy 3TO MPOUCXOAUT?

s omeema ecnomuume:

1. Ymo maxkoe enrokoneocenes?

2. Ymo maxoe 2nuxonu3s?

3. Vkaoswcume knrouesvie ghepmenmol 5mux npoyeccos.

4. Kakoea pezynsayus yKazauHulx npoyeccos?

3agaua Ne 17

Uepes 5 vacoB mocie o0ena KoTieTaMu U3 KUPHOM CBUHHMHBI Y YeJIOBEKa Mpo-
BEJIU uccaeaoBaHue KpoBu. OOHAPYKWIM TTOBBIIIIEHUE coJiepKaHus TunuaoB. Kakue
JUTIUAIBI TTpeobiaany u B Kakon popme?

s obocnosanusi omeema 8cnomuume:

1. Kakue 6b1 3naeme mpancnopmuvle (hopmul TUNUOOE 8 KPOBU?

2. Onuwume cocmae u cmpoenue Smux Qopm.

3. Kak usmeHumcs 6uo cobl8OpomKu KpoGu nocjie npuema HCUpHou nuwuu?

3agauya Ne 18

B opranusme denoBeka MpUMEPHO 4T KEITUYHBIX KHUCIOT. 32 CYTKH OHU COBEp-
maroT B cpeeM 6 06opotoB mexy nedeHbto u JKKT. 3a kaxasiii 000poT peadbcop-
oupyetcst mpuMepHO 96% >KEeTIHBIX KUCTIOT.

1. Ckonvko epammos sHcenunbix KUCIOm CUHMEIUPYEemcsl exHceOHe8HO?

2. CKonbKo OHell 8 CpeOHeM YUPKYIUPYem MOJIeKYad HCeNyHOU KUCIOmbL?

3agaua Ne 19

VY marmueHTa B KpOBH M MOYE PE3KO TOBBIIIEHO COJCP)KAaHUE KETOHOBBIX TEIl.
Kakue nanabie HEOOXOAMMBI JJI1 YTOYHCHHS TIPUYHH 3TOTO ITOBBITIICHUS ?

Jlns obocnosanus omeema 6CROMHUME:

1. Ymo makoe kemo3s, u wem o1 conposoxcoaemcs?

2. Kaxue 6uowvl kemo3sa vl 3naeme?
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3agaua Ne 20

[Ipu ckapMiIMBaHUU )KUBOTHBIM IHIIHU, COJAEPKAIICH OJICUIX0JIECTEPUH, BCE Y-
JIEPOJIHBIC aTOMBI KOTOPOTO OBLIM PaJMOAKTUBHBIMH, Yepe3 2 yaca yaajioch 0OHapy-
KUTh METKY B COCTaBE XMUJIOMHUKPOHOB CHIBOPOTKH KpPOoBU. OJIHAKO MPHU 3TOM PaJIHO-
aKTUBHOCTb OOHapy»XMBaJlach HE TOJBKO B XOJIECTEpHHE U ero 3¢upax, HO M BO
(hpakIusax TPUAIUITIIUIIEPUHOB.

ObvscHume pe3yibmamol ONbINOG, BCHOMHUB:

1. Ilpespawenue, Komopomy noogepearomces Qupvl Xoiecmepura nuwy 8 moH-
KOM KUWeYHUuKe.

2. Ilpespawenus, xomopvim noogepeaemcs Xojecmepur U 8biCUUE JHCUDHbIE
KUCIOMbl 8 SNUMENAUATIbHBIX KIeMKAX KUUEYHUKA.

3. Jlunonpomeunsl, 8 cocmage KOMOPbIX IK302EHHbILL XOJIeCMEePUH U e20 3Pupbl
NOCMYNarom 8 Kpoeb.

3agauya Ne 21

B mporiecce moaroToBkH KMBOTHBIX K 3UMHEH crisiuke u3MeHsercs: gocdomnu-
MUJHBIN cOCTaB MeMOpaH. JTH U3MEHEHHMsI 3aKIII0Ual0TCs B MIEPBYIO OYepe/ib B yBe-
JUYCHUH COJICPKaHUS MOJTMHEHACHIIEHHBIX JKUPHBIX KUCIOT B cocTaBe (pochomumnu-
noB. Kak yBenuueHue coiepKaHusl MOJIMHEHACHIIIEHHBIX KUPHBIX KUCIOT BIUAET Ha
CTPYKTYPY JUIUIHOTO OUCIIOS MEMOPaH NP MOHMKEHUU TEMITepaTyphl?

s obocnosanusi omeema ecnomuume:

1. Bcnomuume, kaxue dcupHbvle KUCIOMbL HA3bI8AIOM NOJUHEHACLIUEHHBIMU?

2. Hazosume ux npeocmagumerneii.

3. Bosmoowcen nu cunmes 3mux coeOuHeHull 8 opeanuzme?

3agaua Ne 22

Onnoit u3 npuunH HapyieHus: padboTeiCa2+-ATdazpmuTorua3MaTHIecKod MeM-
OpaHbI ABJSIETCS aKTHBAIMS TiepekrucHoro okucieHus ymnuaoB (I10JT) memOpan. Okwc-
JICHUIO TIOJIBEPTAIOTCS KaK allIbHBIE OCTATKU HEHACKIIIIEHHBIX KUPHBIX KUCIOT B COCTa-
Be pochommmuaos, Tak uSH-TpynmbB aktuBHOM 1IeHTpe hepmeHTaCa2+-ATdasbl.

1. Kax uzmenumcsa akmusnocmo Ca2+-AT®Daszwi pe3yiomame yckopenusi oopa-
308aHUsL AKMUBHBIX (hOpM Kuciopooa?

2. Tlouemy napywenue pabomer Ca2+-AT@aszvinosnusem Ha KOHYEHMPAYUo
Ca2+ 6 knemxke?

3. Kax usmenenue s1eKkmpoaumHo20 cocmasa KIemokK 61usem Had MbliledHoe
COKpaujeHue, moHyc MblUeYHOU CIMEeHKU U apmepuaibHoe oasieHue?

3amaua Ne 23

Kak 00bsiCHUTB TOT (PaKT, 4TO XOJAECTEPUH — rTUAPO(POOHOE BEIIECTBO - B )KEITUU
HaXOJIUTCS B PACTBOPEHHOM COCTOSIHUM?

s obocnosanus omeema 6cnomuume:

1. K kakoii epynne aunudoe no Xumuueckou Kiaccugukayuu omHocumcs xoe-
cmepun?

2. Kakyto ponb 6 nodoepoicanuu xonecmepuna 6 pacmeopenHom COCMOAHUU U2-
paiom dcenynvle KUciomol?
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3apaua Ne 24

3MeuHbli S conepx uT pepMeHT pocdonumnazy A2, KoTopas OTIIEIUISET OT Jie-
[IUTHHA XUPHYIO KUCIIOTY BP-TIOJI0XEHUH,IT03TOMY MOKET BBI3BIBATH T€MOJIH3 dPHUT-
pourToB. OOBSCHUTE TEMOJIUTUYECKOE ICUCTBUE 3MEUHOTO SI/1a.

na obocnosanus omeema:

1. Bcnomnume cmpoenue memopan.

2. Ymo maxoe neyumun? U3 ueco on cocmoum?

3. Kakyo ponv uepaem aeyumun 8 NOCMpOeHUU K1emoyHoU MemMopanvl?

3agaua Ne 25

V¥ cnopTcMeHa nepes OTBETCTBEHHBIM CTAPTOM B KPOBH IMOBBICHIIOCH COJIEpPHKa-
HUE TIIOKO3BI A0 6,5 MMOJIB/T U HEACTEPUPUIIMPOBAHHBIX KUPHBIX KucaoT (HIXKK)
- 10 1,2 mmons/a (Hopma 0,4-0,9Mmors/im). KakoBeI IPUYHUHBI 3TUX U3MEHEHUI?

/s omeema:

1. Bcnomnume copmonanvuyro pe2yiayuio y2ne600H020 U IUNUOHO20 0OMEHOS.

2. Umo asnsemcsa ucmounuxkom HIKK 6 cvieopomke kposu?

3agauya Ne 26

[Tpu cocTaBiaeHUM MHINEBOTO PalOHA PHIOY XOTEIH 3aMEHUTh TOPOXOM, TTOCKOJIb-
Ky cojiep)kaHre O0elka B HUX IOYTH OJJMHAKOBO. PU3HOJIOTMYHA JIU ATa 3aMeHa?

Jlns obocrhosanus omeema 6CnOMHUMeE:

1. Ymo maxoe 3amenumvle u HezameHumble AMUHOKUCTIOMbL?

2. Kaxue benxu nazowléaromcst NOTHOYEHHbIMU?

3amaya Ne 27

KoimikaMm, rosogaBmmM B T€UEHHE CYTOK, Jaldd yTPOM HATOIIAK aMHUHOKHCIIOT-
HYI0 CMECh, COJIEpKAIlyl0 BeCh HAOOp aMHUHOKHCIIOT 3a MCKIIOYEHHWEM aprUHUHA.
Yepes 2 yaca copepkaHne aMMHuaka B KpoBH Bo3pociio 10 140 Mxr/in (mpu HOpMme 18
MKT/JT), TIOSIBUJTUCH KIMHUYECKUE CHUMIITOMBI aMMHAYHOTO OTpaBJICHUS (CYIOpPOTH,
KoMma). B KOHTpOJIbHOW TpyImIie >KHUBOTHBIX, MOJYYHBIIUX MOJTHYK) CMECh, TAKUX
CUMIITOMOB HE OBLIO.

1. Ilouemy omcymcmeue apeuHuHa npuseio K amMMUaiHoMy OmpagieHuio?

2. MooicHo u apeuHuH 3ameHums OpHUMUHOM?

3agaua Ne 28

[Tpu JIMTEIBPHOM TOJIOAAHUN OCJIKU CKEJIETHBIX MBIIIL HAYMHAIOT CIIYXKHUTh HC-
TOYHHUKOM SHepruu. Kakue mpeBpalieHus ¥ B KaKUX TKaHSIX JOJDKHBI IIPOU30HTH C
TUMH OCJIKaMH, TPEXJAe YeM MHOKapJ M MO3I' CMOTYT MCIOJb30BaTh SHEPTUI0 MX
pacnaga?

/s omeema:

1. Ilpocnedume xamabouzm b6enkos 0o nupysama.

2. Ymo npoucxooum ¢ nupyeamom npu 20100aHu u novemy?

3. Umo cayscum HenocpeoCcmeeHHbiM UCMOYHUKOM 3Hepeuu OJisi MUOKapoa u
Mmo3zea?
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3agaua Ne 29

[Ipu o6cnenoBanny pabOTHUKOB OOBEAMHEHHUS «XUMYHUCTKa» Yy OJHOU paboT-
HUIBI ObUIO OOHApPYXXEHO YBEIMYECHHE AaKTUBHOCTU ajaHMHAMUHOTpaHCc]epasbl
(AJIT) B kpoBu B 5,7 paza, a acnapraramuHotpancdepassl (ACT) — B 1,5 paza. Bpau-
NPAKTUKAHTA TPEANOI0XKUI, YTO 3TO - CJIEJCTBUE YBEIMUYECHHOTO MOTPEOICHUS Msic-
HBIX MPOAYKTOB HaKaHyHE, M MPUYUH Il OecrokoiicTBa HeT. Bpau-npaktukanth
PEIJIOKUI TOCIUTAIU3UPOBATH ATY paOOTHUILY, MPE/Ioiaras y Hee opaKeHue Ie-
YEHU OPTaHNYECKUMU pacTBOpUTEISIMU. KTO M3 HUX mpaB u movemy?

s obocnosanusi omeema ecnomuume:

1. Kaxue peaxyuu xamanuzupyrom AJIT u ACT? Hanuwume smu peaxyuu.

2. Kaxoso oOuacnocmuueckoe 3nauenue onpeoeieHusi aKMuGHOCMU AMUHO-
mpancghepas 6 coloOpomke Kpou?

3agauya Ne 30

JKvBOTHBIE JIIUTEIBLHOE BpPEMs MOJyYalld TOJBKO OENKOBYIO muilly. CHIKEHUS
TJIFOKO3bI B KPOBHU TIPU ATOM HE 0TMevanock. [Touemy?

Jlns omeema:

1. Hanuwume cxemy npoyecca, noooepaicuaroujeco ypo8eHs 20K03bl 8 KPOGU
npu yene00HOM 20100AHU.

2. Vrasicume HOpMATbHYIO KOHYEHMPAYUIo 2J1I0KO3bl 8 KPOBU.

3apaya Ne31

B HekoTOpBIX cTpaHax, IJie HacelIeHue YHoTPeOAeT B MUY OOJIBIIOE KOJIHYe-
CTBO XJICOHBIX 3JIaKOB, Y JIOJICH YacTO BCTPEUAIOTCS CIy4YaW HEAOCTATOYHOCTH IIMH-
ka. OcoOEHHO 3TO SIBJICHUE MPOSBJISCTCS TaM, TJC JIFOIU TEKYT JCHEMKH U3 MPECHOTO
0€3IPOXOKEBOT0 TECTA; €CIIM K XJIeO MEKYT M3 JIPOXOKEBOIO TecTa, TO HEXBaTKa
IIMHKa HaOJomaercs pexe. M3BecTHO, 4To 3épHa 3JIaKOB COJEPIKAT MHOI'O (PUTHHO-
BOM KHUCJIOTBHI.

1. Ilouemy nedocmamounocms YUHKA NPOSGISAEMCs MeHble, ecliu ynompeo-
JIIMb OPOACIHCeBOl X1eh?

2. Kaxoe 3nauenue umeem yuuk 01 memaooauzma?

3amaua Ne32

OcHoBHAas MUIIA )KBAYHBIX KUBOTHBIX — TpaBa, CoACpIKamias rmojaucaxapu mel-
mono3y. [Iporecc mumeBapeHus >KBAYHBIX TPOUCXOIUT B IKEIYAKE, YCTPOCHHOM
0COOBIM 00pa3oM: OJWH M3 OTAEIOB KOTOPOTO HAcCEeNEH MHUKpoopraHu3Mamu. Jlis
HOPMAJIBHOTO TTHIIEBAPEHUS KBAYHBIC, B OTIIMYHUE OT APYTHX KUBOTHBIX, HYKIAIOTCS
B OOJIBIIMX KOJIMUECTBAX KOOAIbTA.

1. 3auem srceaunvim srcusomusvim Kobaibm?

2. Ilouemy eco Hexeamka 6 nouse onpedeieHHbIX MeCmHoCmell npeodcmasisem
OUYEeHb CePbEIHYI0 NPobdIeM) O HCUBOMHOBOOCMBA?

3agaua Ne 33
Hanummre ¢popmyny nentuaa u3 msaTH aMUHOKUCIIOT, paaukai nepeoi npu pH
[ — MOJSAPHBINA, BTOPOM — OTPULIATENILHO 3apsDKEH, TPEThEH M YETBEPTOU — THIPO-
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C1306HBIG, IsiTass aMUHOKHCIIOTA - IIPOJIMH. VYkaxure HaIpaBJICHUC JIBHXCHHA 3TOI'O
IIeNITHAA B SJICKTPUYCCKOM II0JIC ITPH PA3JIIMYHBIX 3HAUYCHUAX pH

3amauya Ne 34

[To 3amaHHOM MOCIENOBATENLHOCTH HYKJIEOTHA0B ocTpouTh nentun A-A-I'-11-
-V-VY-V-I'-A- V-II-1I-A-A- [I-I-Y-I'-I'-A. Hanummare cTpykTypHYIO (HOpMYIy TpH-
IUIeTa, KOJIMPYIOIIETo NEPBYIO HE3AMEHUMYIO0 aMUHOKHUCIIOTY MOJIYY€HHOTO ENTHIA.

3agaua Ne 35

Ecnu wenoBek a1 moxynaHust MCTIOJB3YET CTPOTYIO THUETY (TIOJIHOE OTCYTCTBHE
UM ), TO CHAYaJIa OH TEPSIET BEC 3a CUYET MOTepu BOABI opranm3MoM. Eciu romoza-
HUE JUTUTEIBHOE, TO B JAJIbHEUIIIEM ITOTEPH Beca B JIeHb CTAHOBUTCS MeHbIe. [Toue-
My CHadJajia IPOUCXOIUT MTOTEPS BOJIBI?

1. Ilouemy 3amem crudiceHue eca 3ameonsemcs’?

2. Bcnomuume 6ce QhyHKyuu 8600bi 8 OpeaHuzme.

3agaua Ne 36

JlnurenbHoe MOTpebIeHHne MOPCKOM BOJIBI MPUBOJIUT K CMEPTH BCJIEJICTBHUE T10-
BpPEKJECHUS KIETOK Mo3ra. B Mopckol Boge kKoHUEHTpauust Na+ BABOE BBIIIE, YEM B
MOY€ 310pOBOTO uesoBeka. CoziepkaHne HaTPUsSL B KPOBHU PETYJIUPYIOT MOYKH, BBIBO-
I €T0 U3JIUIIKU ¢ MOYOU. YpOBEHb HOHOB Na+ B Moue MOKeT gocturath 340 MM.
[Touemy nmoTpebaeHUE MOPCKOW BOJBI MPUBOAUT K OBPEKIECHUIO KIETOK?

1. llepeuucnume ¢ynxyuu Na+ 6 opeanusme.

2. Kak peeynupyemcs 600HO-cone80tiooMeH ?

3agaua Ne 37

[Ipu mpoBeACHUM HAYYHOI'O DKCIIEPUMEHTA Yy CcOOaK MpPOM3BEACHA YacTHUUHAS
renaTdkTomMus. ONMIIATE OCHOBHBIC OMOXHMHUYCCKHE U3MEHEHHS OCJIKOBOIO, yIJie-
BOJHOI'O Y JUIIAIHOTO OOMEHOB.

3amaya Ne 38

JIBDKHUKY COBEPIIMIIN OOJBIION MEPEX0/1 B YCIOBUAX XOJIOAHOU MOTOBI. Y He-
KOTOPBIX OOHApYX)eHA IPOTEHHYPHSL.

1. Jlatime nousamue npomeurypuu.

2. Kaxue npuuunsl mocym evizéames npomeunypuro?

3agaya Ne 39

VY 0ombpHOTO ¢ MOYOH BBIIENSACTCSA 0 1,5T MOYEBOM KHCJIOTHI, IOBBIIICHO CO-
NEpKAHUE €€ B KPOBH.

1. C uem smo moowcem 6vims cés3aH0?

2. Hanuwume cxemy 006pa3zo8anusi Mouesou KUCLOmbl.

3agaua Ne 40

UYenoek 3a0yauics B Taire. B TeueHue Heenm oH CKyAHO MUTAJICS STr0aMu U
KopeHbssMU. ONUIINTE HAPYIIEHUS JUIHUIHOTO, YIJIEBOAHOTO U OEIKOBOIO OOMEHOB
B OTOM CUTYallHHU.
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IK3AMEHALIMOHHBIE BOITPOCHI

1. IIpeamer OHMONOTMYECKON XMMUU, €€ 3HAUYCHUE JJI1 OMOJOTHUH, MEIUIIMHBI,
BerepuHapun. Kparkas ncropust OMOIOrHYECKON XUMHH, POJIb OTEYECTBEHHBIX yue-
HBIX B €€ Pa3BUTHUHU.

2. benxu. Ilentunel. Pacnpoctpanenue B npupojge. ConepkaHue OEIKOB B
opraHax Y TKaHsX )KUBOTHBIX. OYHKIIUU OEJIKOB

3. AMMHOKHUCIOTHBIN cocTaB 0eikoB. [ToMHOIIEHHOCTD OENKOB.

4. Twunsl cBs3elt (aMmugHbIC (MEMTHIHBIE), TUCYIbGUIHBIC, THIAPOPOOHEIE, BO-
JIOPO/THBIC, HOHHBIE) B OEIIKOBOM MOJICKYJIC.

5.  CrpykrypHas opranuzamusi OenkoB. [lepBuuHas, BTOpWYHAs, TPETUYHAS,
YETBEPTUYHASI CTPYKTYPHI OCITKOB.

6. ®OU3UKO-XMMHYECKHE CBONCTBA OEIKOB, METOMBI UX BBIJICICHUS, OUNCTKH,
U3Yy4YCHUs

7. Kunaccuduxkanus 6enkoB no ¢hopme MOJEKyI, MO nuieBor 1eHHocTu. [Ipo-
CThIC U CJIOXKHBIE Oenku. HykneonpoTrennsl. XpomonpoTeuHsl. [ mukonporenssl. Jiu-
nonpoTtenHbl. @ochonporenHbl. MeTamionpoTeHHsbl.

8. TlonsaTtue o epMeHTax Kak OMOJOTHYECKUX KaTald3aTopax. XUMUYECKas
npupoga. «OJHOKOMIIOHEHTHBIE» U «JIByXKOMIIOHEHTHBIC» (epMEHThl. AKTUBHbBIC
IEHTPBHI.

9. Kuneruka pepMeHTATUBHBIX pEaKInii, MEXaHU3M JACHCTBHS (PEPMEHTOB.

10. OcHoBHbIE cBOHCTBa (HhepMEHTOB; (PAKTOPHI, OMPEACISIONINE AKTUBHOCTD
(bepMeHTOB.

11. Tlouarue o npodepMeHTax (3UMOTE€HAX) U UX BAXKHOW POJIU B PETYIISILIUU
(dhepMeHTaTUBHON aKTUBHOCTU. M30(hepMEeHThI, KIMHUYECKOE 3HAUYCHHUE WX OIpeje-
nenus. [TpuHIMIBI SH3UMOINATHOCTUKH

12. CoBpemenHass HOMEHKJIaTypa u kiaccudukaius GepmentoB. [IpuHIUTIBI
BBIJICJICHUSI U OYUCTKU (DEPMEHTOB.

13. HUcropus pa3Butusi yueHusi o ButamuHax. Omnpenenenue ButaMuHOB. [lo-
HATHE 00 aBUTAMUHO3aX, TMIIOBUTAMHHO3aX, THUIEPBUTAMMHO3X, AHTUBUTAMHUHAX.
Krnaccudukanus u HoMEHKIaTypa BUTAMUHOB.

14. Bumamunvr epynnot A (pemumnonst). CTpoeHUE, CBOWCTBA, HCTOYHHUKHU.
[IpoBuTamunsl BUTaMuHa A: -, 3, Y-KapOTHHBI PACTCHUI W UX MPEBpAIICHUE B Op-
raHu3Me. YdacTue BUTaMHUHA A B 3pUTEIbHOM Mpolecce, oOMeHe OelKOB, YIieBO-
JIOB, JIUTIHAJTIOB.

15. Bumamunwvr epynner D. Ctpoenune. Ucrounuku. [IpoButamunsl D, u Ds.
VYyactue B perynsanun ooMmeHna kanbeisg U pochopa. Paxut u ocreomansius. Conep-
*kaHue kanbeiusa u pochopa B kposu (Ca : P), aktuBHOCTH 1m1e7109HOM ocdaTasbl mpu
paxwre.

16. Bumamunwl epynner E. buonoruyueckas 1 aHTHOKCHIAHTHASI POJIb TOKO(De-
posioB. Mermeunast auctpodus. Kpeatunypusi. Butamun F. Ctpoenue, 6uonoruue-
CKasl poJib.

17. Bumamuner K. Uctounuku Butamuna K. Bukacon. Yyactue Buramuna K B
cBepThiBaHUU KpoBU. Butamun H. Ctpoenue, Guonorudeckast pojib, yuactre B o0pa-
30BaHUU KOPEpPMEHTA.
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18. Bwuramuns By, B,. [Ipupogasie nctounuku. buomornueckas posib, yuactie
B 00pa30BaHNM KOHEPMEHTOB.

19. Bwuramun Bj Bs. [Ipupoansie ucrounuku. buonoruueckas posib, ydactue B
obpa3oBaHUU KOHEPMEHTOB.

20. Butamunsl Bg, Bi,. Ilpupoanbie ncrounuku. buosjoruueckas poib, yda-
CTHe B 00pa30BaHUHU KO(DEPMEHTOB.

21. Bumamun C u Bumamun P. [Ipuponnbie uctounuku. buonoruyeckas posb.

22. Bumamun F. Ctpoenue. Posb B 00pa3oBaHuy MpoCTarjaHAWHOB. Bumamun
U. [IpupoaHbie ucTOUYHUKH. bronornyeckas poJisb.

23. Topmonsl kak 3¢dektopsl ooOmMeHa BemecTB. Kiaccudukanus. ['mmnep- u
runoQyHKIUU xkene3. Vcrmonp30BaHne TOPMOHOB W MX CHHTETUYECKHUX AHAJIIOTOB B
’KUBOTHOBO/ICTBE U BETCPHUHAPUH.

24. 11uTO301bHBIN 1 MEMOPAHHBIN HEXaHU3M JCHCTBHUS TOPMOHOB.

25. 'opmonbl rumnoTaniamyca. ['opMoHBI mepenHen u 3aaHed nonu runodusa;
CTPYKTypa, CBOMCTBA, OMOJIOTHYECKAsl POJIb.

26. T'opMOHBI MO3rOBOTO CJIOSI U KOPBI HAJANOYEYHUKOB; UX CTPYKTypa, CBOM-
CTBa, OMOJIOTUYECKAS POJIb.

27. TOpMOHBI TMOMKENyIOYHOU >Kelie3bl — WHCYJHH, TIIOKaroH: CTPYKTYypa,
CBOICTBa, OMOJIOTUYECKOE JAEHCTBUE.

28. T'OopMOHBI IMMUTOBUIHON M MAPAIIMTOBUIHON KeJe3, CTPYKTypa, CBONCTBA,
OMOJIOTHYECKOE ACHCTBHE.

29. T'opmonsl monoBbIX xene3. Ux cTpykTypa, CBOHCTBA, OMOIOTUYECKAs POIb.

30. IIpocrarmanauabel. CTpoeHHE, OMOIOTHYECKAS POJTb.

31. OOmas xapaktepucThka oOMeHa BemieCTB W dHEpruu. OCHOBHBIE ATaIlbI
obmeHa BetecTB. O01IMe U cienuduieckue myTu MeTadbor3ma.

32. buonorumveckoe OKHCICHHE. Teopuu OHOJOTHYECKOTO OKucieHus. Dep-
MEHTbI MUTOXOHIPUAJIBHOM JBIXATEIbHOM LIETIH.

33. buonoruueckoe okucieHue. [IpuHIUNm paboThl IbIXaTeNbHON LIETTH MUTO-
xoHapuii. CBoboaHoe okucienne. OkucnutenbHoe (ochopunupoBanue. Pazoliie-
HUE OKUCIIEHUS U HochHOopUIupoBaHus U PaKTOPhI, €T0 BHI3BIBAIOIINE.

34. OOmue nytu katabonuszma. OxkuciieHne nupyBara a0 anetuia-KoA. Iukn
TPUKAPOOHOBBIX KUCIIOT. DHEPreTHUECKUil Oananc o0mux myTei karadbonu3ma.

35. TlepeBapuBaHue yriaeBOJOB B KEIYJOYHO-KUIIIEYHOM TPAKTE U WX BCACHI-
BaHue. @epMeHTHI, YY4aCTBYIOIIUE B ITIEpEBaApUBAHUU YTIICBOJIOB.

36. OcoOEHHOCTM MHUILIEBAPEHHUs YIJIEBOJIOB Y >KBAUHBIX >KUBOTHBIX. PoJib
KJIeTYaTKU. bpoxeHue.

37. AnHa’poOHBII pacma yriieBoJI0B B OpraHax U TKaHAX (aHa’dpOOHBIN TNIHKO-
mu3). [locnenoBarenbHOCTH 3TANOB MPEBPAIEHUS U UX POJIb B OpraHu3Me. JDHepre-
TUYECKUM OayaHc mpoiiecca.

38. AdpoOHBI JMXOTOMHYECKHH pacmaa YIJIEBOJOB B OpraHax W TKaHSIX
(adpobubIit TiMKONU3). [locienoBaTeIbHOCTD ATANIOB MPEBPAIICHUS U UX POJIb B Op-
raHu3Me. DHEPreTHIeCKUi OallaHc mporiecca.

39. IlenTo3odocdaTHblii MyTh OKHUCICHUS YTJIEBOJOB B OpPTraHax W TKAHIX U
ero Omonornyeckoe 3HayeHue. [locaenoBaTenbHOCTh 3TANOB MPEBpAIICHHS B Opra-
HU3ME. DHEpreTUUecKuil 0ananc mporecca.
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40. buocunre3 yrieBonoB. ['mokoneorene3. OOpa3oBaHHE TIIIOKO3bI U3 MH-
pyBara. [lociegoBaTeIbHOCTh ATANOB MPEBPAIIEHUS U UX POJIb B OPTaHU3ME.

41. buocunte3 yrieBojioB OOpa3zoBaHue rivkoreHa (riukorenes). Comuepixa-
HUE «caxapa» B KpoBHU. Poyib MedeHU B MOJJEPKAHUM KOHIICHTPAIIMM «Caxapa» B
KpPOBH.

42. HeiiporymopanbHasi peryisiusi yrieBogHoro oomena. [latomorust yrie-
BOAHOr0 oOMeHa. ['unornukemusi. ['unepriaukemusi.

43. TlepeBapuBaHHE JTUMHUAOB B JKEIYTOYHO-KUIIIEUHOM TPAKTE M UX BCACHIBA-
HUE. DOMYJIbIUPOBAHKUE U 3HAYCHHE STOTO Mpoliecca B IEPEeBApUBAHUY JIUITUIOB.

44, Oco0eHHOCTH NepeBapUBaHUs JIMIHUIOB Y MOJOIHAKA. KeITUHbIe KUCIOTHI
1 uX OMOJIOTUYECKast POITb.

45. IIpomexyTtouHblii oOMeH nunuaoB. Okwucienue rmuepuHa. IlocimenoBa-
TEIBHOCThH ATANOB MPEBPAIICHUS U UX POJIb B OpraHU3ME. JHEpreTHUecKuii OajaHc
nporecca.

46. IIpomexxyTouHblit 0OMeH JUMUI0B. OKUCIICHHE YKUPHBIX KUCIOT B OpraHax
u TkaHsx. [locrmegoBaTeNbHOCTh 3TANOB MPEBpAICHUS U UX POJIb B OpraHU3ME.
DHepreTUuecKkuil 6anaHc mpoiecca.

47. buocuHTe3 XXUPHBIX KUCHOT. [locienoBareIbHOCTh ATANOB MPEBPAILECHUS U
WX pOJIb B OpTaHU3ME.

48. OOmen xonectepuHa, GochOoIUUIOB U UX OMOJIOTHYECKas POJIb B JKUBOM
OpraHu3Me.

49. Perynsauusa u natosiorus IunuaHoro oomeHa. Keronoeie Tena. O6pazoBa-
HUe, OMOXMMHUYEeCKOoe Ha3HaueHue. MoJeKyIsapHble MEXaHU3Mbl BOSHUKHOBEHHUS Ke-
TO30B.

50. OOwmen 6enkoB. [IporenHsl u potenbl. [1oTHOIICHHBIC M HEMTOIHOIIEHHBIC
Oenku. bamanc a3oTa u ero pa3HOBUIHOCTH.

51. Pacmieruienne OenkOB B OpraHax MUINEBApeHUs U UX BcacbiBaHue. dDep-
MEHTBI, YIaCTBYIOIIHNE B TIEpEBApPUBAHUU YTJIEBOJIOB.

52. OcoOEHHOCTH MPEBPAIICHUS a30TCOJCPKAIUX BEIIECTB y JKBAYHBIX JKH-
BOTHBIX. MUKpOOHAIBbHBIA CUHTE3 O€JiKa B MPEHKENYyAKAaX U TOJICTOM OTHAeNe Ku-
[IEYHHUKA. 3HaYeHNEe OCIIKOB MUKPOOHOTO CHHTE3a B MUTAHUH JKBAYHBIX JKUBOTHBIX.

53. BcacbeiBaHue MpOJIYKTOB TepeBapuBaHus OeikoB. ['HUeHUE OENKOB B KH-
IIICYHHKE T10]] BIUSHUEM OaKTEpPHil 1 MEXaHU3M 00E3BPEKUBAHUS TOKCUIECKUX TPO-
TYKTOB.

54. buocunTe3 OEJIKOB ¥ €r0 OCHOBHBIE ATAIlbI.

55. Ilytu mpeBpalieHus aMUHOKHUCIOT (JIe3aMUHUPOBAHKE, TPAaHCAMUHUPOBA-
HUe, 1eKapOOKCUINPOBaHUE).

56. buocuHTE3 aMMHOKHCIIOT B OpraHU3Me.

57. O0e3BpexuBaHUE aMMHUaKa B OpraHu3Me (CMHTE3 MOYEBHMHBI, TTyTaMUHA,
acraparvia v Jip.).

58. OcobenHoct oOMeHa aMHUHOKHUCIOT. Mcrnonp3oBaHue 0€3a30TUCTBIX
OCTaTKOB aMHUHOKHUCJIOT B TKaHsIX. OOII1e MPUHIIUITBI PETYISIITUNA OOMEHa OEJIKOB.

59. TlpuHNMIBI HOPMUPOBAHUS OEITKOBOTO W aMHHOKHCIIOTHOTO MUTAHUS JKU-
BOTHBIX. OcobeHHOCTH 0OMeHa OenkoB y ntuil. [latomorun oOMeHa OEeNIKOB.

60. OcobeHHOCTH 0OMEHA XPOMOIIPOTENHOB U IPYTHX CIOKHBIX OEJIKOB.
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61. PacmieruieHne W BCachlBaHWE HYKJICHHOBBIX KHCIOT B JKEITyJIOYHO-
KHILIEYHOM TPAKTE.

62. BbuocuHTE3 NypUHOBBIX U TUPUMHUAMHOBBIX HYKJICOTHUIOB. MaTpuyHbBIN
MEXaHWU3M CUHTE3a HYKJIEUHOBBIX KHCIIOT.

63. PacuieruieHre HYKJIEHMHOBBIX KUCIOT B TKaHSX opraHusma. Pacmaj mypu-
HOBBIX Y MUPUMUINHOBBIX HYKJICOTHAOB Y PA3HBIX BUJIOB JKUBOTHBIX.

64. KomnmuecTBeHHOE cOEp>KaHUE W COCTOSIHUE BOJBI B TKaHiX. BonHbI 00-
MEH U €T0 Perysius.

65. DOnemeHTHBIN cocTaB KUBOTO opraHu3Ma. CopepkaHne MHUHEPAIbHBIX Be-
IIIECTB B OpraHax W TKaHAX. MaKkpol3IeMeHThI, WX OMOJIOTHYECKast POJIb U OOMEH.

66. DOnemMeHTHBIN cocTaB KUBOTO opraHu3Ma. CopepkaHne MHUHEPAIbHBIX Be-
IIECTB B OpraHax M TKaHsX. MUKpPO3JIEMEHThI, UX OMOJIoTHYecKasi pPoJib U OOMEH.

67. Perymsamus oOMeHa BOIBI M MHUHEPAIBHBIX BEIIECTB. 3HaUYCHHUE MaKpO- W
MHKPO3JIEMEHTOB B dKUBOTHOBO/ICTBE.

68. MonekynspHble MEXaHU3MbI, 00€CIIEUNBAIOIINE €AUHCTBO U B3aUMOCBS3b
B 00MeHe BenecTB. OOpaTUMOCTh PeaKIuii TPy 0OOMEHE BEIIECTB.

69. BzanmocBsi3b 0OMEHOB Pa3IMYHBIX BEIIECTB. | OpMOHANIbHBIE MEXaHU3MbI
peryisiuu oOMeHa BEIeCTB.

70. Buoxumusi KpoBU U psifia IPYrUX OMOJOTHUECKUX KUAKOCTEH. XUMUYECKUA
COCTaB U CBOMCTBA KPOBU, TUMQBI U TUKBOpa. OCOOEHHOCTH OOMEHHBIX MTPOIIECCOB.

/1. buoxumus nedeHu. Posib meyeHu B 0OMeHE YIJIE€BOJOB, JIMITUAOB, aMUHO-
Kkuca0T. OCOOEHHOCTU OOMEHHBIX MPOIIECCOB.

72. Peaxumum o0e3BpeKUBaHUS (ICTOKCHKAIIM) BEIIECTB B MEUEHU; OKHCIICHUC
(ruapOKCHIMPOBAHUE U Ap.), KoHbIoranus. Kentyxu. buoxummudeckne Mapkepsl Au-
arHOCTUKHU MOPAXKEHUS TICUCHHU.

73. Buoxummust MBIIIEYHON TKaHU. XUMHUYECKHUI COCTAB MBI BHOXUMUS MbIIIey-
HOTO COKpAIlIeHUsI. XUMUYECKHI COCTAaB U OCOOEHHOCTH OOMEHA B CEPICUHON MBIIIITIE.

74. buoxumus MBIIIEYHON TKaHU. buoXxumMuyeckue U3MEHEHHS B MBIIIIAX MIPH
atpodun u nuctpopuu. OKOUECHEHHUE MBIII. bHOXUMHS MSICHOW TPOTYKTUBHOCTH:
BIIUSIHUE TEHETUYECKUX (PAKTOPOB, KOPMIICHHS U COJICP>KAHMUS.

75. buoxumus HEpBHOW TKaHM. XHMMHUYECKHM COCTaB HEPBHOU TKaHU. DYHK-
[MOHAJIbHAS CBSI3b MEXJY COCTOSIHUEM HEPBHOW TKaHU U OOMEHOM BEIIIECTB.

76. buoxumust kocTHOM TkaHu. COCTaB W CBOMCTBAa KOCTHOW TKaHHU Y YKUBOT-
HbiX. Kommaren. Dmactun. Ilporeornukansl. Mykononucaxapuabl. OCOOCHHOCTH
oOMEHa BeIleCTB B KOCTHOM TKaHHU.

/7. Buoxumusi COEIMHUTEILHON TKaHU, KOXKHU U IIepCcTU. buoxummuueckue u3-
MEHEHUS COCIUHUTEIHLHON TKaHU MPU CTAPCHUM W MATOJOTMYECKUX Mpoleccax. XHu-
MHUYECKUN COCTaB IMIEPCTU U IIEPCTHAS MPOTYKTUBHOCTD.

78. buoxumus noyek u Mouu. OcobeHHOCTH OOMeHa BellecTB B moukax. Co-
CTaB ¥ (PU3UKO-XUMUYECKHUE CBOMCTBAa MouH. [laToornueckue KOMIOHEHTHI MOYH —
0eJIoK, KpOBb, caxap, KETOHOBBIC (alIETOHOBBIC) Tea, OUITUPYOUH,

79. buoxuMus MOJIOYHOM JKeJe3bl, MOJI03MBa, MOJ0oKa. OOMEH BEIIECTB B MO-
nouHoit xene3e. CoctaB M (HU3UKO-XMMHUYECKUE CBOMCTBA MOJIOKA Y Pa3HBIX BHUOB
KUBOTHBIX. BUOCHHTE3 KOMITOHEHTOB MOJIOKA (OEIJIKH, )KUPBI, YTIAEBOIBI U AP.).

80. buoxumus siina u SUYHON MPOAYKTUBHOCTH.
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1. Komog B.II., llIBenoBa B.H. buoxumus. M.: FOpaiit, 2015.
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3. Poroxun B.B., Poroxuna T.B. buoxumusi ceinbCKOX03SMCTBEHHOM MPOIYK-
uu CI16.: TUOP/, 2014.
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2006.
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yue0. mocodue s By3oB / mof pen. A.C. Konnuesa / M.: KonocC, 2007.
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Conepxkanue

BBenenue

JlabopaTopHbIi NPAKTHKYM

[IpaBuna TexHUKU 6€30MaCHOCTHU MPU pabOTe B XUMHUUYECKOU JabopaTopuu
JIa6. padota Ne 1. KauecTBeHHBIE peakIuy Ha OETKU U aMUHOKHUCIIOTHI

JIa6. padota Ne 2 Peakunu ocaxkieHUs1 OEIKOB

JIa6. pabota Ne 3 Paznenenve O€IKOB MBIIIEUHON TKAaHU METOJOM JAHANIN3a U
BBICATIBAHUS

JIa6. padota Ne 4 OnpeneneHre N3031EKTPUUECKON TOUKH Ka3eMHA U JKeTaTHHA
JIa6. padota Ne 5 Pa3neneHne aMUHOKHACIOT METOAOM PaclpeaeIuTeIbHOM
xpomarorpaduu Ha Oymare

JIa0. pabota Ne 6 Onpezenenne KOHIEHTpAIUK OelKa KOJIOPUMETPUUECKUM
METOJIOM I10 OUYpPETOBOM peakuu

JIa6. pabota Ne 7 KauecTBeHHbIE peaKkiliyi Ha BUTAMUHbI

JIa6. pabota Ne 8 KauectBeHHbIE TPOOBI HA MPUCYTCTBUE (HEPMEHTOB

JIa6. padota Ne 9 M3yueHue cBOUCTB (hepMEHTa aMuUIa3bl CIIOHBI

JIa6. pabota Ne 10 OnpeneneHue akTMBHOCTH (hepMEHTa KaTajaa3bl

JIa6. paborta Ne 11 depMeHTHI OMOTOTUYECKOTO OKUCICHUS

JIa6. pabota Ne 12 Beiienenre pubOHYKICOTPOTENHOB U3 IPOKKEN U UX TH-
poJn3

JIa6. pabota Ne 13 KauecTBeHHbIE POOBI HA JTUMHUABI U IPOIYKTHI UX OOMEHA
JIa6. padota Ne 14 Onpenenenue KOHCTAHT KUPOB

JIa6. padota Ne 15 Onpenenenue aktuBHOCTH amuHoTpaHchepas (AJIT u ACT)
B CBIBOPOTKE KpOBU MeTon0M Peritmana-Openkens

JIa6. pabota Ne 16 Onpenenenue oduiero 6enka B CbBIBOPOTKE KPOBU OMYpETO-
BBIM METOJIOM

JIa6. pabota Ne 17 OnpeneneHue KpeaTHHUHA B CBIBOPOTKE KPOBU METO0OM
SAdde

JIa6. pabota Ne 18 Onpenenenue obriero 6mmMpyOrHa B CBIBOPOTKE KPOBH T10
Ara30peakuu

JIa6. pabota Ne 19 OnpeneneHue oOIIEro X0JIeCTEPUHA B CHIBOPOTKE KPOBH
JIa6. pabota Ne 20 OnpeneneHue oOUIEro KaublKs B CBIBOPOTKE KPOBH C OPTO-
Kpe3oa¢TareuH KOMIUIEKCOM

JIa6. paborta Ne 21. Omnpeznenenue Heopranuueckoro ochopa B CbIBOPOTKE
KPOBH CIIEKTPOPOTOMETPUUECKUM METOIOM

MeTtoanueckue yKkazaHusi IJis CAMOIIOATOTOBKH

KonTposnbHbIe BOPOCHI 11 COOECeI0BaHUS

CuryanuoHHbIE 33]]a4H

DK3aMEHAIMOHHBIE BOIIPOCHI

JIutepatypa
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