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XHUMHUA-OHOXHUMHSA MOJOCTH pTa»

1. TIlepeyeHb KOMNeTEHIHIi U OlleHKA HX ()OPMHPOBAHMS B Mpoliecce OCBOEHUSI AUCIUTIIUHBI
B pesynprate ocBoenns OIIOII obyqaromuiicss TOMKEH OBIIAIETh CIEAYIOIINME Pe3yIbTaTaMH O0y4eHHs IO IUCIHIUHe(MOIyITi0): «buosoruyeckas

Ne Konrpouaupy | Kox n Copep:xanue Bonpocsl TeMbl, IpoBepsiIOIIME OCBOCHUE Ne Tecra, | Ne HaunmenoBanue | Ikana
n/m | emble HAUMEHO- | KommeTeHuuu/ KOMIeTeHIHH/ HHAMKATOPA A0CTHKEHHS nposeps | 3agauu, OLICHOYHOT 0 OLICHMBAHUSA
pasaeJisl BaHHUe HHAMKATOpPa KOMIeTeHIHU 1ero NPOBEPSAI0 | CpelcTBa
(Tembl) KOM- JOCTUKEHUS ocBOeHHMe | mIei
AUCHMILIMH | MeTeHIUH | KOMIeTeHIHH KOMIIeTeH | OCBOEHHe
bl (3TANBI /Koa u unu/ KOMIIETeH
¢opmupoBa | HammeHoO- HHAWKATO | mun/
HHUS BaHHe WH- pa HHINKATO
KOMIIETEeHII | AUKaTopa AOCTHKEH | pa
i) JTOCTHIKe- ust AOCTHIKEH
HUS KOMIIETeH | Hsl
KOMIIe- MU KOMIIeTeH
TeHIHH MU
1 Crpoenue, nOIIK 8.1 | Hcmoms3yer npu 1.benxku — ocHoBa >km3HW. buomormueckue | 1-10 1-2 VYcrHbIif otBeT, | B
CBOHCTBA | peneHnn (yHKIIMM OENIKOB. CTaH/IapPTU3HPOB | COOTBETCTBHU
dhyHKIIH npodeccroranpH | 2.0coO0eHHOCTH IIPOTEUHOT€HHBIX AHHBII cmn4.2.2
6enKoB " BIX 3a7a4 aMMHOKHCIIOT W WX  KiIaccu(uKanus. TECTOBBIN
AMHHOKHCIIOT OCHOBHBIE He3ameHHMBble aMUHOKHCIIOTBI. KOHTPOJIb,
¢busmKo- 3.YpoBHH MPOCTPAHCTBEHHON OpraHU3aLUU nabopaTopHas
XUMHUYECKHE, 0eNKoB. pabora/
maremarnueckne | 4.DOU3MKO-XUMHYECKHE CBOWCTBA OEJIKOB. npaKTHYecKast
u 5.®akTophI cTabMIBHOCTH OETKOBBIX paborta,
€CTeCTBEHHOHAYY | pacTBOPOB. [303JIEKTpUYECKOE COCTOSHHE KOHTPOJIbHAsI
HBIC TIOHATHS U Oenka. paborta,
METO/IBL. 6.Peaxkumm ocaxenus OenkoB. BreicanuBanue COCTaBJICHHE
— METOJl BbIJETEeHUS OEJIKOB, NMPUMEHEHHE B rJIoccapwsl.
MeIUIIHE.
7.Jdenatyparusi. Mexanusm,
JeHatypupyonme ¢akrtopsl. Mcrnonbs3oBanue
JIeHATypally B MEIMIIMHCKOMN MPAKTHUKE.
8. Knaccupukamuss OelKoB MO XUMHYECKOMY
COCTaBy. CoctaB  CHOXHBIX  OENKOB,
UTPAIOIINX BAXHYIO POJIb B OpTraHU3Me.
9.Ctpoenue u (yHKIIMOHMPOBAHKE
reMorI00nHa.
10.Ctpoenue u GbyHKIUN
MMMYHOTJIO0YJIMHOB.




DepMeHThI

nOIIK 8.1

Hcnonbzyer mpu
pemeHnn
po¢eCCHOHATBH
BIX 3am1a4
OCHOBHBIE
¢$usnKo-
XMMHUYECKHE,
MaTeMaTH4ecKHe
u
€CTECTBCHHOHAYY
HBlE TOHATHUS U
METOJIBI.

1.00mas XapaKTepUCTHKa (bepMeHTOB.
CxonctBa ®  ommmuus  (GEepMEHTOB U
HEOPraHMYECKUX KaTtanm3atopoB. CBoiicTBa
(hepMeHTOB.

2.Ctpoenne ¢epmentoB. Kodaktopsr u
Ko(epMeHTHl. AKTUBHBIN U aJUIOCTEPUICCKHI
LHEHTPBl (PEpPMEHTOB, WX XapaKTEPUCTHKA.

Teopun, OOBSCHSIOIME  CHEUUPUIHOCTH
JeUCTBHS (PEPMEHTOB.
3.Knaccudukarms " HOMEHKJIaTypa

(epmenToB. [Ipumeps.

4.Mexanu3sm neiictBust pepmentoB. Uto takoe
9HEprus aKTUBALUU U ITyTH €€ CHIDKEHUA?

5. Kunetnka  (QepMEHTATHBHBIX  PEAKIIHU.
Kunernueckne  koHcTaHThl — Muxasmuca-
Menren (K,) u MakcumanbpHasi CKOPOCTb
peakiunt (Vax)-

6.3aBHCHMOCTE CKOpPOCTH (hepMEHTaTUBHON
peakuuu  OT  KOHIEHTpaluum cyoOcTpara,
(epmenTa. EnuHUIBI aKTUBHOCTH (hEPMEHTOB.
BiusHue temneparypsl u pH cpensl Ha
aKTUBHOCTH (DEPMEHTOB.

7.Perynsuusi akTUBHOCTH (epMeHTOB. Bujbl

MHTUOMPOBAHUSL. Hcnonb3oBanue
MHTHOUTOPOB  (DEPMEHTOB B KayecTBe
JIEKapCTBEHHBIX CPE/ICTB.

8.AKTHBaLUA (hepMeHTOB:

(hochopunmpoBanue-geGochopHUIHpOBAHHE,
JaCTHYHBINA MIPOTEOJIHN3, accouuanus-
JIICCOLMAIUS TIPOTOMEPOB, ajuIoCTepHYecKas
peryJsiust.

9.M3odepmenter.  Mzodopmer  JIAT  wu
orpe/ieJieHHe MX aKTHBHOCTH B IIa3Me KPOBHU
C TMarHOCTUYECKUMHU LIEJISIMH.
10.Ilpumenenne (epMEHTOB B MEIHUIIMHE.
OH3UMOMNATOJIOTHS, 9H3UMO/IUArHOCTHUKA,
9H3UMOTEpanus (IPUMeEpHI).

1-10

1-3

YCTHBIN OTBET,
CTaHIAPTH3HPOB
aHHBIN
TECTOBBIH
KOHTPOJIb,
nabopaTopHas
pabora/
MPaKTHYeCKas
paborta,
KOHTPOJIbHAs
pabora,
COCTaBIICHUE
rJIoccapusl.

B
COOTBETCTBUHU
cn4.2.2




Buramunst nOIIK-8.1 | Ucnonezyer mnpu | 1.Uto Takoe Buramuuel? Kakosa pons | 1-10 1-3 VYcrablif otBer, | B
pemeHnn BUTaMHHOB B opraHusme?  CoiicTBa CTaH/apTU3HPOB | COOTBETCTBHU
Mpo(eCCHOHANPH | BUTAMHUHOB. aHHBII cn4.2.2
BIX 3amay | 2.Homenknarypa u KIIaccu(puKaIus TECTOBBIN
OCHOBHBIE BUTaMHUHOB. [IprMepsI. KOHTPOJTb,
¢$usnKo- 3.Uro Takoe BHTaMHHOIIOJOOHBIEC BemiecTBa? nabopaTopHas
XAUMHUYICCKHE, [Tpumepsr. pabora/
Maremarnueckue | 4.Bunsl aucbanaHca BUTAMHHOB B OpraHu3Me. HpaKTHYeCcKast
u OK30T€HHblE U DJHAOTEHHBIC  NPUYUHBI pabora,
€CTECTBCHHOHAYY | BUTAMHUHHOM HEZOCTaTOYHOCTH. KOHTpPOJIbHAs
Hble TOHATHA W | S.AHTHBUTaMuHBL. Kakue aHTHBUTAMHHBI pabora,
METOJIBI. MOJKHO HCIOJb30BaTh B KauecTBE JIEKapCTB? COCTaBJICHHE
IIpuBenure npuMepsl. rioccapusi.
6.YUt0 Takoe Butamepsl? [Ipumepsl. Uto Takoe
npoButaMuHsl? [Ipumepsl.
7.Uro  Takoe  KOopepMeHTHBIE  (OPMBI
BUTaMHHOB?
Kakune xodepmeHTs 00pa3yoT BUTaMUHBI B,
B,, maHTOTEeHOBas KHCIIOTa, HHUKOTHHOBAs
kucnota (umum  PP), Bg, By (donmeas
kucnora), Bip,H?
8.Buramun A.  buosoruueckas  poJib.
Knuangeckast KapTuHa TUIIO- u
THIIEPBUTAMHHO3A.
9.Burammrn D.  buomormueckas  pois.
Kimanueckas KapTHHA THIIO- u
THIIEPBUTAMHHO3A.
10.Buramun  C.  buosoruyeckass — poib.
Kimanueckas KapTUHA THIIO- u
THIIEPBUTAMHHO3A.
VYraesonst u | nOIIK-8.1 | Mcnomezyer mnpu | 1.00mas XapaKTepUCTHKA yriesojos. | 1-10 1-2 VYcrasbiii otBer, | B
JIUTABL: pemeHnn Knaccudukamus yriesomoB. buomormueckas CTaHIAPTH3UPOB | COOTBETCTBHU
CTpOEHHUE, Mpo(eCCHOHATBH | POJIb YTIIEBOJIOB. AHHBIN cn4.2.2
CBOMCTBA, BIX 3ama4 | 2.XUMHYECKOE CTPOCHHE MOHO3, BXOJAIINX B TECTOBBIN
(hyHKIHN. OCHOBHBIE COCTaB YTJICBOJHO-OEIKOBBIX KOMITJIEKCOB. KOHTPOJIb,
(uzuxo- 3.Turmsl cBsI3e#t B OJIUTO- U TIOJIMCAXapUaax. naboparopHas
XHUMHUYECKHE, 4 JIunmuasl: onpeneneHue, GyHKINH. pabora/
Maremarnueckne | 5.Kiaccudukanus Tummmmos. MIpaKTHYecKas
u 6.0cO0EHHOCTH CTPOEHMSI M CBOMCTB BBICIIMX pabora,
€CTECTBEHHOHAYY | JKUPHBIX KHCIOT. KOHTpOJIbHAs
Hple TOHSATHA U | 7.XUMHMYECKOE  CTpPOEHHE, CBOMCTBA U pabora,




METOAbI.

(YHKIIMH TPHALMIITIMLEPOIIOB.
8.XMMHYECKOE  CTpOEHHME, CBOWCTBA U
(hyaKIHIN TIARIEPOdOCHOTUIIIOB.

9. XUMHUYECKOE  CTpPOEHHE, CBOMCTBAa U
(hyHKOIUY COUHTOIHITHIOB.
10.Xumudeckoe  CTpOEHHUE,
(hYHKIIMH CTEPOHUJIOB.

CBOHCTBA W

COCTAaBIICHHE
TII0CCapus.

Bronmormueck | mOIIK-8.1 | Ucnons3yer mnpum | 1.OyHKINHE OHONTOTHIECKHX MEMOpaH. 1-10 - VYcrHblif otBeT, | B
ue pereHnu CrpoeHue OHOJOrnYecKuX MeMOpaH CTaH/IapTU3UPOB | COOTBETCTBHU
MeMOpaHBI. npodeccroHanbH | 2. XHUMHYECKUI cOCTaB MEeMOpaH. AHHBIH cmn4.2.2
CrpoeHue u BIX 3aga4 | OcoOeHHOCTH IMMUA0B MeMOpaH, ux TECTOBBIN
GbyHKIHH. OCHOBHBIE ¢$yHKIHH. KOHTPOJIb,
Tpancnopt ¢busmKo- 3.benku meMOpaH 1 UX QyHKIHU. JabopaTopHast
BCIIIECTB XUMHUYCCKHE, 4.CpolicTBa OHOJOrHYCCKUX MEMOpaH pabota/
yepe3 MaTeMaTH4ecKue | (3aMKHYTOCTb, aCHMMETPHYHOCTB, MIpaKTHYeCKas
MeMOpaHy. u JTUHAMUYHOCTD, H30HpaTeNbHas paborta,
[epenaua €CTECTBEHHOHAYY | NMPOHHIAEMOCTh MEMOpaH). KOHTpPOJIbHAS
CHTHaJa B HBIE TOHATHA H | 5.MexaHu3Mbl MEMOPAHHOTO TPAHCIIOPTA. pabora,
KIIETKY. METO/IBL. [Maccususlii Tpancnopt (aud dysus). [Ipocras COCTaBJICHHE
muddysus, odnerueHras audysus. TJIOCCApPHAL.
6.AKTUBHBIN (9HEPTO3aBUCUMBII ) TPAHCIIOPT.
IlepBUYHO-aKTUBHBIM TPAHCIIOPT U BTOPUYHO-
AKTUBHBIN TPaHCIOPT (HATPH-KaJIHeBbIH
Hacoc, KajaplueBbld Hacoc, H+-AT®d-aza-
MIPOTOHHBII HAcoC).
7.Buzbl nepeHoca BenecTB yepe3 MeMOpaHy
(YHUTIOPT, CHMITOPT, aHTHITIOPT).
8.9K301UTO3 U SHAOLIUTO3.
9.Mewmb6pannslie penentopsl. Ctpoenue G-
6eJKoB.
10.06pa3oBaHne BTOPUYHBIX TOCPETHUKOB.
Mertabonuueckre U3MEHEHHUs B OTBET Ha
CHTHAJIbHBIE MOJICKYJIbI.
Beenenne B | uOIIK-8.1 | Ucmons3yer mpu | 1.Dtamsr obmena BemrectB. Ilocrymienue | 1-10 1-4 YcTHbBIN OTBET, B
obOMeH peleHnn BEIIECTB B  opraHu3M. HyTpunmosorus. CTaH/IapPTU3UPOB | COOTBETCTBHU
BEIIIECTB. npodeccnoranpH | OCHOBHBIE MTUTaTeIbHbIC BEIIIECTBA. AHHBIHA cmn4.2.2
buosnepretn BIX 3a1a4 | 3aMEeHUMbIE U HE3aMEHUMbIC HY TPUCHTBI. TECTOBBIN
Ka. OCHOBHBIE 2.BTopoit »sTam  oOMeHa  BemIeCTB  — KOHTPOJIb,
Bbuonoruueck ¢usmKo- merabon3M. Katabonusm n anabosimsm — a nmabopaTopHast
oe XMMHUYECKHE, THIIA peakuuii BHYTPHUKJIECTOYHOTO pabora/
OKHCJICHHE MaTeMaTuieckue | meraboam3ma. MIpaKTHYecKas




u
€CTECTBECHHOHAYY
HBIC TIOHATHA H
MCTOOBI.

3.buosHepretuka. I[IpeBpailieHne COIHEUHOM
SHEPTUH B )KUBBIX CUCTEMAX.

4 Makpospruueckue  coemuHeHus.  [lytm
omocunTreza AT® B xuBoO IpupoIe.
5.bHoNOrnuecKoe OKHUCIIEHWE HW €ro BHIBI.

OTanpl  YHEPTETHYECKOTO  OMOJIOTHIECKOTO
OKHCIICHHS. Criermudraeckue My TH
NpEeBpaIlleHHUs]  BEIIECTB B OpraHU3Me
4eJI0BeKa.

6.0061mue nytu katabonuzmMa. OKUCIUTEIHHOE
nexkapbokcunupoBanue nupysata (OIT).
7.10uxa  TpUKApOOHOBBIX  KHCIOT  (IIMKI
Kpebca). buoxumuueckue GyHKIMM UK
Kpebca. Cps3p nukia ¢ LI13.

8.JlpixaTenpHasl LeNb MUTOXOHAPUH U €€
Ba)KHEHIIHEe KOMIIOHEHTHL. OKHCIUTETHHOE
hochopmmpoBaHue.

9.CBoOomHOE OHOJOTHMYECKOE  OKHCIICHHE.
MukpocoManbHOE OKHCIICHHE, (PYHKITUH.
10.ITepexucuoe OKHUCJICHUE JIUTIUIOB.
OOpa3oBaHre aKTHBHBIX (DOPM KHCIIOpPOJa.
OdepMmeHTaTHBHAE W He(EepMEHTATUBHAsS
CHCTEMbI AHTHOKCHIAHTHOM 3aIIUTHI.

paborta,
KOHTPOJIbHAsS
pabora,
COCTaBJICHHE
rJI0CCapHsl.

O6mMmeH
YIJIEBOIOB

nOIIK-8.1

Hcnonb3yer mpu
peleHuu
po¢eCCHOHATBH
BIX 3a/1a4
OCHOBHBIC
¢dusmKo-
XHMHUYECKHE,
MaTeMaTH4ecKHe
"
€CTECTBEHHOHAYY
HblE TOHATUS U
METO/IBL.

1.ITepeBapuBanue yrieBogoB. OcobeHHOCTH

IepeBapuBaHusl  yrJIeBOJOB B  POTOBOM
MOJIOCTH, B TOHKOM kuuike. IlpucreHounoe
MALIEBAPEHHUE.

2.ComepkaHUE TIIOKO3BI B KPOBH B HOpME,
aJMMEHTapHasi TUIEPTITIOKO3EMUSL.
3.MexaHu3M MOCTYIUICHHUS TJIFOKO3bI U3 KPOBHU
B TKaHU. BiusiHue MHCYyNMHA Ha MOCTYIUJICHUE
TJIFOKO3BI B MBIIIEYHYIO U )KHPOBYIO TKaHH.

4. Peakuust (ochopunupoBaHUS TIIOKO3B B

KJIeTKaxX, Owomorndeckas  poss. [lytm
UCIIOJIb30BaHHUs II0K030-6-docdara B
KJIETKaX.

5.CuaTe3 ®  MoOWmM3amus  TIJIMKOTEHA.
I'MMKOTeHO3BI, TUIIBI, TPUMEPEL.

6.ITytn xarabonu3Ma IiItOKO3bl. AHaIPOOHBII
TJIMKOJIM3. ASPOOHBIH pacmaj IIIOKO3Bl 10

CO, u H,O. KoHeuHble NPOAYKTHL,

1-10

1-2

YCTHBIN OTBET,
CTaH/IapTU3UPOB
aHHBII
TECTOBBIN
KOHTPOJIb,
JTabopaTopHast
pabora/
MPaKTHICCKAas
pabora,
KOHTPOJIbHAS
pabora,
COCTaBIICHUE
TJI0CCapusl.

B
COOTBCTCTBUH
cm4.22




JIOKAJIN3aIHs Ouonornyeckas
pOJIb.

7. I'mokoHeoreHe3 kak yacTb Lukia Kopu.
Jlokanu3zanus, 6MOIOrHIECKast pob.
8.Ilenro3odocdarHeiii MyTh TNpeBpaIICHU
TJIIOKO3BI. Jlokanu3zanms mporuecca,
Omostorndeckas poib.

9.ITaronorust yrieBoaHOro 0OMeHa: caXxapHbIi

nura0er.

IMpO1ECCOB,

10.I'opmoHanbHast perynsanus YPOBHS
TJIIOKO3bI B KPOBH.
O6meH nOIIK-8.1 | Ucnonezyer mnpu | 1.YcnoBus  mepeBapuBaHust — 9k30reHHbIX | 1-10 1-2 VYctHelif otBeT, | B
JIMITUJIOB peLeHun JKHPOB. OMYyIbIMpoBaHue xupa. JKemdHble CTaH/IapTU3HPOB | COOTBETCTBHU
npodecCHOHANBH | KUCIIOTHI, UX (QYHKIIHH. AHHBIH cmn4.2.2
BIX 3amay | 2.IlepeBapuBanue JsunuaoB. BcackiBaHue TECTOBBIN
OCHOBHBIE MPOIYKTOB THAPOIH3a. DHTEpOTrenaTHdecKast KOHTPOJIb,
¢dusmKo- IUPKYJISIIUS KETIHBIX KUCIIOT. nTabopaTopHast
XHMHYECKHE, 3.PecunTes Xupa, W JAPYTUX JHMIIUIOB B pabora/
MaTeMaTHYeCKHe | CTEHKE KHIICYHHKA. MIpaKTHYecKas
u 4.®opMupoBaHue  TPAHCHOPTHBIX  (GoOpM pabora,
€CTECTBEHHOHAYY | 9K30TeHHBIX JMnuaoB. CTpoeHHe U COCTaB KOHTPOJIbHAsI
HblE TOHSTHS W | JIMIIONPOTEHHOB TUIa3MBI KPOBH. paborta,
METO/IBL. ATeporeHHble M aHTHATEPOTEHHBIC KIACCHI COCTaBJICHHE
JIMIIONIPOTEUHOB ILJIa3Mbl KPOBH. rJioccapwsl.

5.MoOunu3anusi KUPOB TpH  (PHU3HIECKOM
Harpyske, CTpecce M JUINTEIbHOM TOJIOIAHHUH.
6.p-oxncienne JKUPHBIX KHCIIOT B
MHUTOXOH/IPHSX.

7.IlpeBpalueHus IIUIEpUHA B TKAHSIX.

8.00men  ametmnkodHsumMa  A.  CuHTE3
KETOHOBBIX Tell.

9.06meH XOJIeCTepUHA. Crpoenne
XoJecTeprHa,  OHoJormyeckue  (QYyHKIMH
XOJIECTepHHA.

10.Hapymenus obmeHa XOJIeCTepHHA.
KemuHokameHHas 00JIe3Hb,

THIIepXoJecTeposieMus. MexaHu3M pa3BHTHS
aTepoCcKIepo3a.




9 OobmeH nOIIK-8.1 | Ucnonezyer mnpu | 1.Hopma GenkoB B muranuu. buonornueckas | 1-10 1-2 VYcrablif otBer, | B
6enKoB " pemeHnn LIEHHOCTh OENKOB. A3OTHCTBIM OanaHC, €ro CTaH/apTU3HPOB | COOTBETCTBHU
aMUHOKHUCIIOT podeCCHOHANBH | BHIBIL. aHHBII cn4.2.2

BIX 3amau | 2.IlepeBapmBaHne OCITKOB B JKEIyIOYHO- TECTOBBIN
OCHOBHBIE KUIIEYHOM TpakTe. ['HHEHHE OEnKoB B KOHTPOJTb,
¢$usnKo- KAIIEYHHKE ©  00pa3oBaHME  SIMOBHTHIX nabopaTopHas
XAUMHUYICCKHE, MIPOAYKTOB, NX 00€3BPEKUBAHNE. pabora/
Maremarnueckue | 3.IlpeBpamieHme  aMHHOKHCIOT IO O- HpaKTHYeCcKast
u amuHorpymnmne. TpaHCaMHHHUPOBaHHUE U €ro paborta,
€CTeCTBEHHOHAyd | OHOJOTrHYecKas polb. KOHTpPOJIbHAs
Hble TOHATHA W | 4.J][e3aMMHHpOBaHHE aMUHOKHCIIOT, €0 THITBI. paborta,
METOJBL. 5.Hempsimoe OKHCIIUTEIBbHOE COCTaBJICHUE

JIe3aMHHUPOBAaHHE  —  OCHOBHOM  MyTh TJI0CCapHsL.

JIe3aMUHHUPOBAaHUS O-aMHHOKuCIoT. 6.lytn

0o0pa3oBaHNs aMMHaKa M €r0 TOKCHYHOCTb.

[Tyt 06e3BpexnBaHNS aMMHAKa.

7.buocunTes MOYEBHHBI. Jlokanuzauust

npouecca, (GyHKINM OpPHUTHHOBOTO IIMKIIA.

I'mnepaMMoHUEMUSL.

8.IlpeBpamieHne  YriepoIHBIX  CKEJIETOB

aMHHOKHUCIIOT B OOIMX MyTsSX KaTabosm3ma

(OIIK).

9.JlekapOokcumupoBaHue aMUHOKHCIIOT.

Buorennsie amunbnl. CHHTE3, OHMOJIOTHYECKAS

POJIb.

10.00MeH  (eHMITaTaHWMHA W THPO3HHA.

Hapymenus nx oomena.

10 O6menH nOIIK-8.1 | Ucnmomszyer mpu | 1.CxemMa ruapoim3a HYKIEHHOBHIX Kuciot, | 1-10 1-3 YcrHbI oTBeT, | B
HYKJIEOTH/IOB pemeHnu (hepMeHTHI. CTaH/IapPTHU3HPOB | COOTBETCTBHU
. Matpuunsie npodeccronansH | 2.KarabomusM NUPUMUAMHOBBIX a30THCTHIX aHHBII cmn4.2.2
OHOCHHTE3BI BIX 3a7a4 | OCHOBaHHMH. TECTOBBIN

OCHOBHBIE 3.IlpeBpamieHuss  MypHHOBBIX  A30THUCTBIX KOHTPOJTb,
(uzuxo- OCHOBaHUN B MOuUeBYIO kucioTy. Hapymenus naboparopHas
XUMHUYECKHE, MeTaboim3mMa TypUHOB. [ umepypukemus, pabora/
MaTeMaTHYecKhe | Iojarpa, MPUHIMIIBI JICUCHHS. HpaKTHYeCcKast
u 4.0cobeHHocTn CTPYKTYPHO- pabora,
€CTeCTBEHHOHAYY | (pyHKIIMOHAIBHON OpraHU3aINH KOHTPOJIbHAsS
HBIE TOHSATHS MW | HYKJICHHOBBIX KHCIIOT. pabora,
METOJBL. 5.Pemmkamus JTHK. Herpagauus  u COCTAaBJICHUE
penapauus JTHK. rioccapusi.

6.TpaHCKpUIINS: IPOMOTOPBL, TEPMHUHATOPBI.




7.JHK-3aBucumas PHK-nonumepasa.
IIpoueccunr PHK. Mansie sanepusie PHK, ux
Omotorndeckas poib.

8.CunTes Oenka (TpaHcmsamust). [ eHeTmaeckuit

KOII.

9.0Tanpl  cuHTe3a  Oenka  (MHUITHAITHS,

SJIOHTAINSA, TEPMUHALIHS).

10.ITocTTpancisiuiuoHHas Mo UKanus.

@®onaunr. KopaneHTHble npeoOpazoBaHUs

pasuKaIoB aMMHOKHCIIOT.

11 Buoxumus nOIlK-8.1 | Ucnomeszyer mpu | 1.OyHkumu KpoBH. Xumudeckuii cocras | 1-10 1-2 VYcrHbIif otBeT, | B
KpOBH pemeHnn KPOBH. CTaH/apPTU3HPOB | COOTBETCTBHU
npodeccnoHanbH | 2.benku miasMel KpOBM M HMX (DYHKIUH. aHHBII cn4.2.2

BIX 3aga4y | OpaknuoHUpoBaHUE OEIKOB IIa3MbI KPOBH. TECTOBBIN

OCHOBHbIE 3.benku ocTpoii (a3sl BOCTIATICHUS. KOHTpOJIb,

¢busmKo- 4.depMeHTH IIa3MBl  (CHIBOPOTKH) KPOBH JabopaTopHast

XHMHUYECKHE, (cexpeTopHsIe, 9KCKPETOpHBIE, pabota/

MaTeMaTHYeCKHue | MHIUKATOPHBIE). MpaKTHIecKas

5 5.HeGenkoBele OpraHMYecKHe K OCHOBHBIC paborta,

€CTECTBEHHOHAYY | HEOPraHWYeCKHe KOMIIOHEHTHI IIa3MBbl. KOHTPOJIbHAS

Hble TOHATHA W | 6.KHcI0THO-OCHOBHOE COCTOSTHHE " pabora,

METO/IBL. Oydepubie cuctembl KpoBH. Hapymenns COCTaBJICHHE
KHCJIOTHO-OCHOBHOT'O COCTOSIHHSI. TJI0CCapHsl.
7.Cuctema reMocrasa: COCYIHUCTO-

TPOMOOIIMTApHBIN, PO TPOMOOIMTOB B
MeXaHHU3MaxX TeMOCTa3a, KOoaryJSIHOHHBIN
remMocTas ((epMEHTHBIN IPOLIECC)
8.ITpoTHBOCBEpTHIBAIOIINE MEXaHHU3MBI.
OubpuHOIH3.

9.Pacnan reMOTJI00MHA B TKaHAX:
oOpa3oBaHme u 00e3BpeKNBaHNE
OounmpyOuna.

10.00mme npeacTaBICHUsT O JKENTyXe U ee
BapUaHTax.




12 T'opmoHns! 1 nOIIK-8.1 | Ucnonezyer mnpu | 1.00mas xapaxkrepuctuka. buonornueckue | 1-10 1-4 VYcrablif otBer, | B
TOPMOHAJIbHA pemeHnn CBOHCTBA TrOpMOHOB. HomeHkmatypa u CTaH/apTU3HPOB | COOTBETCTBHU
Sl pETYIISILUA npodeccroHanbH | KnaccH(UKanus TOPMOHOB. aHHBII cn4.2.2
MeTabomaec BIX 3amad | 2.I1ytu mefcTBHS TOPMOHOB (KJIAaCCHYECKHUN — TECTOBBIH
KHX OCHOBHBIE SHIIOKPUHHBIHN, TapaKPUHHBIA, ayTOKPUHHEIH). KOHTpOJIb,

TPOIIECCOB ¢$usnKo- 3.00pa3oBaHue U CO3pEeBaHIE TOPMOHOB. nabopaTopHas
XAUMHUYICCKHE, 4 Vlepapxus PETYIATOPHBIX CHCTEM pabora/
MaTeMaTHYeCKUe | OpraHus3Ma. Cxema B3aUMOCBSI3U HpaKTHYeCcKast
u PETYIATOPHBIX CUCTEM OpPTaHU3Ma. paborta,
€CTeCTBCHHOHayY | 5.buorpancdopmarus TOPMOHOB B KOHTpOJIbHAs
HblE TIOHSTHS W | OpPraHu3Me. paborta,
METOJBL. 6.MonexkyspHble ~ MEXaHU3MBl  JieHicTBUA COCTaBJICHUE

TOPMOHOB. Tpanc-MeMOpaHHBIi U rJ0ccapus.
IIUTO30JIbHBIH MEXaHHU3MBI JIEeHCTBHSA

TOPMOHOB.

7.Perynsiunst oOMeHa yTJIEBOJIOB, JIMIIHIOB U

AMHHOKHCIIOT.

8.Perymsamus MeTabonnsma OCHOBHBIX

9HEPTreTHYECKUX CyOCTpPaToB.

9.Perynsanus BOJIHO-COJIEBOTO oOMeHa,

HapyIIeHHs BOJHO-COJIEBOTO0 OOMEHa.

10.Perymsiiiust oOMeHa Kajbius U pocdaros.

13 Broxumus nOIIK-8.1 | Ucnonezyer mnpu | 1XuMHUYECKHU COCTaB HEPBHOM TKAaHU. 1-10 1-3 VYcrHelif otBeT, | B
HEpPBHOH U pelieHuu 2.DHepreTHyecKkuii 0OMEH B HEPBHOM TKaHH. CTaHAapPTU3UPOB | COOTBETCTBUHU
MBILIEYHON npodeccroHanbl | 3.5HOXMMHST BO3HUKHOBEHHS M MPOBEICHHE AHHBIN cn4.2.2
TKaHH BIX 3a7a4 | HEPBHOTO MMITYJIbCA. TECTOBBIN

OCHOBHBIE 4.Menuatopsl: aleTUIXOJINH, KaTeX0JIaMHHBI, KOHTPOJTb,
¢busmKo- CEpOTOHHH, aMMa-aMHHOMACIIsTHasl KHCIOTa, nmabopaTopHast
XHMHUYECKHE, TIIyTaMUHOBAs KMCJIOTA, TIIUINH, THCTAMHUH. pabora/
Maremaruueckne | S5.benmkun MHOGHUOpHIL, MOJIEKYJISIpHAs MIpaKTHYecKas
u CTPYKTypa: MHO3MH, AaKTHH, aKTOMHO3HH, pabora,
€CTeCTBEHHOHAYY | TPOIIOMHO3MH, TPOIIOHHH. KOHTPOJIbHAsS
Hble MOHATHSA W | 6.BHOXMMHYECKHE MEXaHW3Mbl MBILIEYHOTO pabora,
METOJIBI. COKpAIIIEHUS U PacCcIabIeHUs. COCTaBJICHHE
7.0CO0EHHOCTH JHEPreTHYecKOro oOMeHa B TJIOCCApHAL.

MBIIIAX; KpeaTuHpochar.

8.buoxumudeckne W3MEHEHHS npu
MBIIICYHBIX JUCTPOGHSIX W JeHHEpBalUU
MBIIIII.

9.Kpeatunypus.

10.0cobennoctu MeTabonu3ma




HNIIEMHU3HUPOBAHHOI'O MUOKapaa.

14

Broxumus
COEIMHUTED
HOM TKaHH

nOIIK-8.1

Ucnonezyer mnpu
pemeHnn
po¢eCCHOHATBH
BIX 3aja4
OCHOBHBIE
¢busmKo-
XHMHUYECKHE,
MaTeMaTH4ecKHe
u
€CTECTBEHHOHAYY
HBIE TIOHATHS W
METO/IBL.

1.00mas xapakTepuUCTHKAa COCIHMHUTECIHFHON
TKaHU. OYHKINU COeNMHUTEIHHOMN TKaHU.

2.CocraB OCHOBHOT'O BEIleCTBA
COCJIMHUTEILHON TKaHU.

3. I'MMK03aMUHOTIUKAHEI. OcobeHHocTu
CTpPOEHUS, CTPYKTypa M paclpeleieHue B
opraHusmMe OCHOBHBIX KJIACCOB
TITUKO3aMHHOTITNKAHOB.

4.Cunres i KaTaboJIM3M
TIIMKO3aMHUHOIIMKAHOB.

5. IIpoTeorauKaHsl, COCTaB, CTpOCHHE.
OTINYAS OT TIAUKOMPOTCHHOB.

6.I' mukonpTenHsl, COCTaB, CTpOCHHUE,
(hyHKIHH.

7.Oubpmwusipable OClIKHM  BHEKJICTOYHOTO

Matpukca. KommareH: 0coO€HHOCTH CTpOEHHSI,
BHUJIbI, CBOMCTBA.
8.CuHTe3 1 Aerpajanus KojulareHa.

9.0nactuH: 0COOEHHOCTH CTPOCHHUS,
CBOICTBA, CUHTE3 U Aerpajanusl.
10.Anre3uBHbIE OeNKn BHEKJIETOYHOTO

MaTpHKCa: (I)I/I6p0H€KTI/IH, JJAMHWHUWH, HUJIOI'CH.

1-10

1-2

Y CTHBIN OTBET,
CTaHIApTH3HPOB
aHHBIN
TECTOBBIN
KOHTPOJIb,
JabopaTopHast
pabota/
NPaKTUYECKas
pabora,
KOHTPOJIbHAS
paborta,
COCTaBJICHUE
TJIOCCApHAL.

B
COOTBETCTBUU
cm4.22




15 Bbuoxumus nOIIK-8.1 | Ucnonezyer mnpu | 1.MunepanusoBannele Tkanu 3yb6a. Cocras | 1-10 - VYcrablif otBer, | B
TKaHEeH pemeHnn MHHEPAIN30BaHHBIX TKaHEH 3y0a. CTaH/apTU3HPOB | COOTBETCTBHU
MOJIOCTH PTa. npodeccrnoraneH | 2. XUMHUYECKHI COCTaB SMax 3y0a. aHHBII cn4.2.2
Bbuoxumuuec BIX 3a1a4y | XapakTepUCTUKA  MHUHEpPAJIbHOH  OCHOBBI TECTOBBIN
Kne OCHOBHBIE sManu 3yOa. BimsHue cocraBa amaTuToB Ha KOHTPOJTb,
MeXaHU3MBI ¢$usnKo- CBOMCTBA SMAJH. nabopaTopHas
MIaTOJIOTUHU XAUMHUYICCKHE, 3. ®rop: Omomormueckas poib, WCTOYHHUKH, pabora/

TKaHe! MaTeMaTu4eckhe | MOTPeOHOCTS. HpaKTHYeCcKast
MOJIOCTH PTa. u 4 OpraHuyeckue BeIIECTBA JMaIU. benku paborta,
MexaHu3Mbl €CTECTBEHHOHAyY | SMalli: coJliepKaHhe, OCOOCHHOCTH CTPOCHHUS, KOHTPOJIbHAsI
3aIIHUTHI HbBIE TOHSATHSA M | JIOKaJIH3aLUs, poJib B npouecce paborta,
IMalH METO/IBL. MUHEPaIN3aIH1 SMaJTH. COCTaBJICHHE

5. Oco0eHHOCTH XUMHYECKOrOo COCTaBa | TJI0CCapHsL.

POJb AEHTHHA.

6. OcoOecHHOCTH XHMMHYECKOTO COCTaBa H

cTpoeHus IIeMeHTa. Poipb rieMenTa 3yoa.

7. IloBepxHOCTHBIC 00pa30BaHuUs Ha 3y0ax:

KyTHKYJa, IeJUHKyna. @opMupoBaHue

MPUOOPETEHHON NEJUTUKYIIBI U3

TJIMKOIIPOTEMHOB CJIIOHBI.

8.Cocras 3y0HOr0 Haneta. OOpa3oBaHue

3yOHOTrO0 HajeTa. 3yOHO! HaeT U pa3BUTHE

Kapueca.

9.3yOHOH KaMeHb. MexaHH3M 00pa3oBaHMSI.

CocraB 1 BHIbI 3yOHOTO KaMHSI.

10.CoBpemeHHbIE MIpEeACTaBICHUS 0

BO3HMKHOBEHHMH M Pa3BUTHH Kapueca. Mepbl

poQUITAKTHKH Kapueca B

CTOMATOJIOTUYECKOHN MTPAKTHKE.

16 buoxumus nOIIK-8.1 | Ucnonezyer mnpu | 1 buoxumust poTOBOH KHUIKOCTH: COCTaB, 1-10 1-3 IIposenenune B
poToBOH pemeHnu HCTOYHMKH CEKpeTa, PU3NKO-XUMHIECKHUE KpYIJIOTO CTOJNA. | COOTBETCTBUH
KUJIKOCTU MpoeCCHOHANBH | TTapaMeTphl CIIOHBI. OYHKINN CMEIIaHHON VYcrHblif otBeT, | cm4.2.2

BIX 3aja4 | CIIOHBI. CTaH/IapTU3UPOB
OCHOBHBIE 2.Heopranngeckue KOMIOHEHTHI CMEIIaHHON AHHBIN

(uzuxo- cironbl. Kanbiwii u pocdater. Murnemist TECTOBBIH
XHMHUYECKHE, CIIIOHBI. KOHTPOJTb,
Maremaruueckue | 3. pH poTOBOIl XKHIKOCTH, CHCTEMbI nabopaTopHas

u crabunmzanuu [latoreneTnyeckoe 3HaYCHUE pabota/
ecTecTBeHHOHay4 | casura pH B popmupoBannu 3aboneBaHul MIpaKTHYecKas
HBlE TOHATHSA W | 3yOouemocTHOH oOnactu. [IpuunHb! aruno3a pabora,
METO/IBL. POTOBOH IOJIOCTH. KOHTPOJIbHAsI




4.0praHnueckre KOMIOHEHTHI CMEIIaHHON
CITIOHBI

benku cMemanHO! CITIOHBL
[MomndyHKIIMOHATEHOCTH OEIKOB CITFOHEI.
MyLUHBI CIIIOHBI.

5.Criertnpuaeckre CIIOHHBIEC OETKH: OeNKH

oorarbie TIPOJINHOM, TUCTATUHBI, CTATXECPUHBI.

I'pynnocnenuduueckue Oeyku.

6. depMeHTHI CIIOHBI (TJIINKO3Ha3bl
Pa3IUYHOTO MPOUCXOXKACHUSI, IPOTEA3bI,
THaypOHUJIa3a, KUCiast U LeJ0qHas
dhocdarassr).

7. 3aluTHBIE CUCTEMBI TIOJIOCTH PTa
(ym3o1MM, TIEpOKCHIa3a, TaKTODEPPHH).
8. ®epMeHTaTHBHAS 3aIlIUTa TKAHEH POTOBOH
MOJIOCTH OT HOBPEXKJAFOLIETO NCHCTBUS
aKTHBHBIX ()OPM KHCIIOPOAA
NmmysOTIIOOYTHMHBI ctoHBL. CTPYKTYpa U
0COOCHHOCTH CEKPETOPHOTO
uMmyHoroOymuaa A (SIgA).

9.buonornyecky aKTUBHBIE BCLICCTBA CJIIOHBI.

thaxtop pocra HepoB (DPH), hakTop pocra
snurenus (PPD), mapoTuH,
HMHCYJIHMHOTIOIOOHBIH OeI0K U JIp.
10.bruoxumus n1eCHEBOH KHUIKOCTH: COCTaB,

(hyHKIHH.
11.CanuBaguarsocTuka

paborta,
COCTaBIICHHUE
TII0CCapHsl.




2. Tekyuiuii KOHTPOJIb YCIEeBAEMOCTH HA 3aHATHAX CEMHUHAPCKOr0 TUNA(CEMHHAPBI, TPAKTUUECKUE
3aHATUS, KIMHUYECKUE TNPAKTUYCCKUE 3aHATHS, MPAKTHKYMBI, JabOpaTopHble pabOThl), BKJIKYAS
3aJaHMUsl CAMOCTOAITEJbHOI PadoThl 00yuyalouuxcsa npoBoauTcs B popmax:

- YCTHBI OTBET (B COOTBETCTBHM C TEMOH 3aHATHS B pabodeil mporpaMMe AMCUWIUIMHBI U
MepeyHeM BOMPOCOB IS CAMOKOHTPOJS TMPH W3YYeHWH TEM IUCIUIUIMHBI —TL.1. 4.2, 5.2 paboueit
MPOrPaMMbI AUCIUTUIHHEI);

- CTaHJAPTU3UPOBAHHBIN TECTOBBIN KOHTPOJb IO TEMaM M3y4aeMOU JUCLUUILINHEI,

- BBITTOJTHEHHE JTA0OPATOPHOM pabOTHl/ IPAKTHIECKON pabOTHI

-BBIMIOJIHEHUE KOHTPOJIBHOM pabOTHI,

- COCTaBJIEHHE IJIOCCapus

- ©HBIE (DOPMBI KOHTPOJISL, OTIpEIeTIieMbIe TIPENo/IaBaTeNIeM

Br16op ¢opMBI TEKyIIEro KOHTPOJISI Ha KaXKIOM 3aHSATHH OCYIIECTBIISCT MPernoaaBareib. DopMer
TEKYIIIET0 KOHTPOJIS Ha OJHOM 3aHSITHH y Pa3HBIX 00YYarOIIMXCS MOTYT ObITh pa3iuyHbIMU. KOHKpeTHYIO
(hopMy TeKyIIero KOHTPOJS Y KaXIOTO 00yJaroImerocs: onpenesier npemnonasarens. Komnaectso Gpopm
TEKYIIEr0 KOHTPOJIA Ha KaKIOM 3aHATHU MOXET OBITh pa3INYHBIM U OMpEAeIseTCs] IMpenoiaBaTesieM B
3aBHCHMOCTH OT LeJIeH U 3a/1a4 3aHATHA.

2.1 TunoBble KOHTPOJIbHBbIE 32JaHUSI WM HHbIe MATEPUAJIbI, HEO0X0AUMbIe IS OLEHKU 3HAHU,
YMeHMii, HABBIKOB M (WJM) ONBITA JAeSTeJbHOCTH, XapPaKTePU3YKOIIUX 3Tanbl (OPMHUPOBAHUA
KOMIIETEHIIUI B Mpolecce 0CBOEHNsI 00pa30BaTeIbHOI NPorpaMMel

2.1.1. Inst cTaHAAPTU3MPOBAHHOTO TECTOBOI0 KOHTPOJIsI (110 TeMaMm)
TecToBbie 3ananust k TeMe Ne 1 Ctpoenne, cBoiicTBa U GyHKIMHN 0€TKOB U AMHHOKHCJIOT

1. BsbiOepuTe 0quH NPABUIBHBINA OTBET:
Besku BHINOJHAIOT pa3inyHble PYHKINHU, KpoMme:
CTPYKTYpHOU
KaTaTUTHYECKOH
PeryasTOpHON
TE€HETUYECKOMI
peuenTopHon
2. BpiOepuTe npaBUIbHBIE OTBETHI:
He3amenumpble 1715 Ye10BeKa aMUHOKHMCJIOTHI — 3TO
1. Qenunanmanua
2. TUPO3WH
3. Tpunrodan
4. TpeoHUH
5. mucreun
3. Bpi0epuTe 01MH NPaBUJIbHBII OTBET:
HNudopmanmio o npocTpaHCTBEeHHOH CTPYKTYpe, cBOlicTBaxX M GyHKIMH OejiKa HeceT
1. mepBu4Has CTpyKTypa Oenka
2. BTOpWYHAS CTPYKTypa Oeika
3. TperuyHas CTPyKTypa Oejka
4. deTBepTUYHAs CTPYKTypa Oenka.
4. BbiOepuTe 0AMH NPABWILHbII OTBET:
Du3NKO-XMMHUYECKUE CBOHCTBA 0€JIKOB ONpee/IsiioTCs
AMUHOKHCIIOTHBIM COCTaBOM
(hopMOii MOITEKYITBI
MOJIEKYJIIPHOM Maccoi
3apsAIOM UX MOJIEKYIT
. BCE IEPEUHCIEHHOE BEPHO
5. BbiOepuTe 0AUH NPAaBUIbHBII OTBET:
H3oraexkTpuueckast Touka oeaka (MIT) — 310
1. Ttemmeparypa 3aMep3aHus BOABI B THIPATHON 000JI0UKE
2. 3nayenue pH cpensl, mpu koTopom 3apsiz Oenka paseH 0
3. 3Hauenme pH cpenbl, Ipu KOTOPOM MOJIEKyJia Oellka 3apsKeHa TTOJI0KUTEITHHO

agrwdE

grwbdE



4. 3Hauenue pH cpenpl, mpyu KOTOPOM MoJIeKyJla Oesika 3apsKeHa OTPULIATEIbHO.

5. HM OJHO U3 3THUX OIpPEIEIeHUI
6. BpiOepuTe 01MH NPAaBUIbLHBI OTBET:

JJ1s1 BbIIeSIeHUS MHCYJIMHA U3 MOKEJTY/I0YHOM Kesle3bl ')KHBOTHBIX METOAOM BbICAINBAHUS

B KauecTBe BbICATNBAIOLIEI0 AT€HTA UCII0JIb3YIOT
cynb(haT aMMOHUS
cyabdar Meau
TPUXJIOPYKCYCHYIO KHCIIOTY
A30THYIO KUCIIOTY
. TUAPOKCH]T HATpUs
7. Bpi0epuTe O1MH NPABUJIbHBIH OTBET:

AHTHCenTHYeCKOe IeliCTBHE NPeNnapaToB, IPUMEHsieMbIX B CTOMATOJIOTHHU ISl 00padoTKH

HH(UIHPOBAHHBIX KAHAJIOB, 0OCHOBAHO HA X CNIOCOOHOCTH

arwdE

1. JEHAaTypUPOBaTh OEJIKK MUKPOOPTaHU3MOB

2. 00paTUMO CBSI3BIBATHCS C AKTUBHBIM IIEHTPOM OEITKOB MUKPOOPTaHU3MOB
3. 00paTUMO OcaxaaTh OEIKH MUKPOOPTAaHH3MOB

4. pacTBOPATH OEITKM MUKPOOPTaHU3MOB.

8. BblOepuTe 0AUH NPABUIbHBII OTBET:
BoJIbIMHCTBO 0€JIKOB POTOBOM KUJAKOCTH SIBJISIIOTCS

1. xpomomnporenHaMu

2. HYKJICONPOTEHHAMHU

3. JHIIOTpPOTEeNHAMHU

4. dochonporenHamMu

5. TIHKONpPOTEMHAMH

9. YcraHOBHTb COOTBETCTBHE:

benok Xapaxmepucmuxa , QQyHKyuu
1.MHOTTIOONH a)0JIMrOMEPHBIN OEJI0K
2.reMOorJIOONH 0)MOHOMEPHBIH OEJIOK

3.00a B)TeMOITPOTENH

F)CBH3LIB3,GT B aKTUBHOM LCHTPC Og

mnpucoenunsier 1 monekyny O,

e)upucoeaunseT 4 Monekyisl O,

) Tpancnoptupyet O,

3)3amacaetO,

W)IpU B3auMOoAeHCTBUH ¢ O, IPOUCKOIAT
KOOIIePaTUBHbIC U3MEHEHUST KOH(POPMALIUU
MOJICKYJIBI

10. BpiGepuTe 0o1MH NPABUJILHBIN OTBET:
Camplii KpYNHBI H3 HMMYHOTJIO0YJIHHOB
IgA

IgG

igM

igD

IgE

agrwbdeE

JrtajioHbl 0TBeTOB K TeMe Nel CtpoeHue U pyHKIUM 0eJIKOB 1 aMUHOKHCJIOT

1 2 3 4 5 6 7 8 9 10
4 1,34 1 5 2 1 1 5 1-6,1,3 3
2-a,e, K1
3-B,r

TecToBble 3aganns k TeMe Ne 2 depMeHTHI
1. BrpiGepuTte 01MH NPaBUJILHBIN OTBET:
OTanyuTeabHasi 0CO0EHHOCTD AelicTBUS epPMEHTOB B CPABHEHUH ¢ MUHEPAJIbHBIMHU
KATAJTH3aTOPAMM:
1. CHWXaIOT SHEPIHIO aKTUBALMHN XUMUYECKON peakluu



MOBBIIIAIOT SHEPTHIO AKTUBAIINU XUMHUUYCSCKOH peaKiinm
YBEJIMYHMBAIOT CPOJICTBO CYyOCTpaTa K MPOIAYKTY
00J1a1af0T BBICOKOH CIIEIM(DUIHOCTBIO 110 OTHOIIEHHIO K UX CYyOCTpaTy
He 00J1aIat0T H30UPaATEIHLHOCTRIO ACHCTBUSI.
2 BbiOepuTe 0IMH NPaBWIbHBIH 0TBET:

SIESEN

Y4acTok MoJieKyJIbI (hepMEeHTa, OTBETCTBEHHBII 32 MpHcoeJUHEeHNe cy0cTpaTa u ero
XMMHMYeCKOe NpeBpalleHne, Ha3bIBaKoT:

1. aKkTHBHBIN IIEHTP

2. KaTaJuTUYECKUH LEHTP

3. PperyisTOpHBIA UEHTP

4. ammocTepudecKuil IICHTP

5. cBs3BIBAIOIINI LICHTP

3. Bpi0epuTe 01MH NPaBUJIbHBII OTBET:

Knacc ¢pepmeHTOB yKa3bIBaeT Ha:
KoH(popMaIuio GpepMeHTa

THUI KaTaIU3UPYEMOM peakiuu

THT KOPEpPMEHT

CTPOCHHE aKTHBHOTO IIEHTPa ()epMEHTa.
Boi0epuTe 01MH NPaBWIbHBINA OTBET:

AProwbdE

DepMeHTHI 0CYHIECTBISIIOT KATATUTHYECKOE /IeiicTBHE, TAK KaK:
1. yBEeNMUYMBAIOT YaCTOTY CTOJIKHOBEHHI MOJIEKYJ CyOcTpara
2. CHWKAIOT SHEPTHIO aKTUBALIUU
3. YCTpaHSIOT ACHCTBHE HHTHOUTOPOB Ha CyOCTpaT
4. yBenMYMBAIOT KOHCTAaHTY Muxasnuca
5. M3MEHSIOT MOPSAIOK PEAKLIUH.
5. BbiOepuTe 0qUH NPAaBUIbHBII 0TBET:
Koncranra Muxasiuca 15 gepMeHTa onpenesisier:
1. creneHs cpoacTBa pepMeHTa K MPOAYKTY PEAKIUH
2. cTemneHb cpoAcTBa (hepMeHTa K CyOocTpaTy
3. creneHb cpoJcTBa (hepMeHTa K KOHKYPEHTHOMY HHTHOUTOPY
4. CpeImHIO CKOPOCTh (PePMEHTATHBHOM PEAKIHUH
5. MaKCHMAaJIbHYIO CKOPOCTH (DePMEHTATUBHOM peaKuuy.
6. BbiOepuTe MpaBUJIbHbIE OTBETHI:
CxopocTh ¢epMeHTATHBHBIX PeaKlnii 3aBUCUT OT:
1. Ttemmeparypsl
2. xonnyectBa (hepMeHTa
3. KoHIeHTpaluu cyOcTpaTa
4. pH cpenpt
5. mpucyTcTBHS HHTHOUTOPOB
7. Bpi0epuTe O1MH NPaBUJIbHBIH OTBET:
KoHKypeHTHBII HHTMOUTOP MOKET CBSI3BIBATHCSH C
CcyOCTpaToOM peaxiuu
NPOIYKTOM PEaKIuu
AKTUBHBIM LIEHTPOM (epMeHTa
AJITOCTEPHUECKUM 3P PEKTOPOM
KO(epMEHTOM
BbiGepuTe o1uH NpaBUJILHBINA 0TBET
AMHJIa3a CJIOHBI AaKTHBUPYETCSI
XJIOPUJIOM HATPHS
cynbharom Meau
A30THOM KUCIOTOM
THIIPOKCHIOM KaJus
MOYEBHHOM.
BbiGepuTe oquH NpaBUILHBIN 0TBET:
HN3o0depMmenThI — 3T0 OpMBI PepMEHTOB, KOTOPbIE:

e N

cakrwnE



1. xaTanmM3HpyIOT KaK MPSMYIO, TaK U 4. mpuHAIIekKAT K KI1acCy U3oMepas

00paTHYIO peakiuu 5. KaTanm3upyroT OAHY U Ty K€ XUMHIECKYIO
2. KaTalM3WPYIT MPEeBpPaICHUE OJU3KUX TI0 PEaKIUI0, HO OTIMYAOTCS ICKTPOPOPETHUSCKOM
CTPOEHHIO cyOCTpaToOB MOABUKHOCTBIO M OPTaHHOM JIOKamu3aluen

3. mpuHAIIEKAT OJJHOMY U TOMY )K€ KJIacCy
10. YcTaHOBHTEH COOTBETCTBHE:

Hacneocmeennas snzumonamus HeOoCmMamoyHoCms hepmenma:
1.dbeHMIKETOHYpHS A) rmoko30-6-¢ocaraza
2.TajlaKTO3EMHUSI b) Y J1®-rmroxypormnTpanchepasa
3.rukorenos [ mpke B) denmnananun-4-runpoxcumnasza
4. nedyeHOYHas JKeNTyxa I') ranakToknHa3a

ITaI0HbI OTBETOB K TECTOBBIM 3aaHUSIM TeMbI Ne 2 ®epMeHTHI
1 2 3 4 5 6 7 8 9 10
4 1 2 2 2 1-5 3 1 5 BI'Ab

TectoBble 3aganuga K TeMe Ne 3 BuraMuHbI

1. BbiOepuTe NpaBUJIbHbIE OTBETHI:

BuramunbI:
3TO 3aMCHHUMBIC q)aKTOpI)I IMUTaHUA OPraHUYCCKOTO MPOUCXOKACHHUA
3TO He3aMEHHUMbIE (PaKTOPbI MUTAHUS OPTaHUIECKOTO MPOUCXOKICHHS
TpeOyIOTCS OpraHu3My B OOJIBIINX KOJHMIECTBAX
TPeOYIOTCS OpraHU3My B HEOOJIBIIUX KOJIMYSCTBAX

2 Bri0epuTe 01MH NPAaBUJILHbII OTBET:

rpODNDE

B ocHoBe HOMEHKJIATYPbBI BUTAMHUHOB MOYKET ObITh:

1. o6o3HaueHue OyKBaMH JATHHCKOTO ajdaBuTa
2. XHMHYECKOE Ha3BaHUE CTPYKTYPHOT'O 3BEHA MJIM XapaKTEPHOE XMMUYECKOE CBOWCTBO
3. cmenuduueckoe 3abonaeBaHne, KOTOpPOe MpeAyNpekIacT BATAMUH
4. Bce mepeyrciIeHHOe
3. BbiOepuTe NpaBUJIbHbIE OTBETHI:
ButamuHonono0nbIe BelecTBa:
1. TpeOyroTcs opraHu3My B OOJIBIINX KOJTHYECTBAX, YeM BUTAMHHBI
2. TpeOyITCsl OpraHu3My B MEHBIIMX KOJMYECTBAX, YeM BUTAMUHEI
3. uX aehUIMT BBI3bIBACT PA3BUTHUE MATOJIOTMUECKUX COCTOSHHIMA
4, ux I[e(i)I/IHI/IT HE BBI3BIBACT Pa3BUTUSA MMATOJOTHUYCCKUX COCTOSIHUI
5. 00magaroT BUTAMUHHOW aKTUBHOCTb.
4. YcTaHOBHUTH COOTBETCTBHE:
BUMAMUHHASL HeOOCMAMOYHOCHb NPUYUHbL
1.oK30TE€HHAs a) HEJOCTaTOK BUTAMHUHOB B ITHIIEBBIX
POIYKTax
2.3HJIOTCHHAS 0) BOCIIAJIUTEIILHBIC TIPOIIECCHI B KENYJIKE,
KHUIIICYHUKE

B) TINCTHBIC HHBA3UU

') KypeHHE U aJTKOTOJIN3M

1) HETIPaBWIILHBIN MTUIIEBOI paIrlioH

€) 0epeMEeHHOCTh, IKCTPEMAIIbHBIE CUTYaAITUI

5. Bpi0epuTe npaBUJIbHbIE OTBETHI:

AHTHUBUTAMUHBI HCOJIb3YIOTCS MPH JIeYEHUH:
ABUTaMHUHO30B
OaxTepHuaIbHBIX HH(EKIHUIt
OTYXOJIEBBIX 3a00JIeBaHUH
aHeMui
paxura

grwbdE



6. BpiOepuTe O1MH NPaBUJIbHBII OTBET:

KapOTI/IHOI/IIIbI ABJAKTCH IPOBUTAMMHAMHU BUTAMHUHA:

1. ¢donuesas kucnora
2. TMAaHTOTCHOBAs KHUCJIOTA
3. ackopOMHOBas KHCJIOTa
4. A
5. D

7. YcTaHOBHMTH COOTBETCTBHE:
BUMAMUH AKMUBHAs POpMA BUMAMUHA
1 .HIKOTHHOBAsI KUCJIOTA a) DAJ]
2 .IAHTOTEHOBAs KUCIOTA 6) HA1D"
3.IUPUIOKCUH B) KoASH
4.pubodnarun r) nupuokcanbhocdar
5.THaMHH 1) tuamuHandocdar

8. BbiOepuTe 0qUH NPAaBUIbHBII OTBET:
Henocrartok BUTAMHHA A B OpraHu3Me NPUBOJIUT:

K HApYILIEHHUIO CHHTE3a XOHAPOUTHCYIIb(haTa (COCTaBHAs YacTh XPAIIEH, KOCTEH)
K TeMepaionuu («KypHHas CIET0Ta)

K HapyIICHHUIO TeHEPATHBHON (PYHKIHH (T.€. pa3MHOKECHH)

K KCepoTaTbMHU 1 KEPATOMAISALIUH

. BCe MEPEUUCICHHOE BEPHO.

9. BbiOepuTe NpaBUJIbHBIE OTBETHI:

arwdE

I'unoBuTamuno3 D; NpUBOAUT K Pa3BUTHIO:

1)caxapHoro quabera

2)paxuta

3)ocreonoposa

4)0epu-6epu

S)nemnarpsl

10. BbiGepuTe oquH NPaBUILHBINA OTBET:

B 6nocuHTe3e KO/LIareHa NPUHUMAET Y4acTHe BUTAMHUH:

1. ¢wmoxuHOH
2. HHUKOTHHOBAs KHCJIOTA
3. OKCHUTIpOJUH
4. Buramun C
5. Burtamun K.
6. OTaJIOHLI 0TBETOB K TECTOBLIM 3aJaHusAM TeMbl Ne 3 BuTaMuHLI
1 2 3 4 5 6 7 8 9
2,4 4 1,45 l-ar,ng 2,3 4 BBI'AJT 5 2,3
2-0,B,¢

TecToBble 3a7aHus K TeMe Ne 4 YriaeBoJbl U JUNHUIbI: CTPOEHNE, CBOICTBA, (DYHKIMHU
@OyHKIUEH YI1eBOAOB He ABJISETCH:

3aIUTHAS

pe3epBHast

CTPYKTypHast

JHEpreTuyecKas

KaTaJuTH4decKas

Bei0epuTe 01MH NPAaBMIIBHBIN OTBET:

N o ol o

Monocaxapua, BXOAsSIIIUI B COCTAB MYIITUHOB CJIOHBI:
1. cuasoBas Kuciora
2. ¢pykroza



9.

3. puboza
4. ne3oxcupubo3a
5. ManHHO3a.

Y CTaHOBUTHL COOTBETCTBHE:

yaneeoo MUN C8A3U MeHcdy MOHOCAXAPUOAMU
1. kpaxmain A) 0-1,4- rTuko3uaHasS
2. ILeJUIiIo3a B) B-1,4 -rnmuko3ugHas
3. TIJIHKOreH B) 0-1,4 u a-1,6-rMKko3uIHBIC CBA3U
4, wManbpTO3a I') a-1, 6-rnuko3uaHas
5. wu3omanbTO3a

Bri0epuTe 01MH NpaBMIIBHBIN OTBET:
JIunuabl BBIIOJIHAKT Bee PyHKIMU, KPpOMe
1. sHepreTuyecKou 3. UMMYHOPETYIATOPHOM 5.pe3epBHOM.

2. MeMOpaHoOOpa3yroIIei 4 .3aIUTHOM
Brbi0epuTe npaBUIbHBIE OTBETHI:
K c10:HBIM JIMIIHAAM OTHOCSATCS
TPHALMIITTTULIEPOITBI
BOCKa
XKHUPHBIC KHCIOTHI
tdhochomumupt
TJIMKOJIUIIUABI.

BblﬁepnTe OMH NPAaBMJIbHBIN OTBET:
YKa3aTL, KAKHM CBOHCTBOM He 00J1a1a10T NPHUPOJHbIE BbICLINE ;KMPHbIe KHCJIOTHI:
ABJISIFOTCSL MOHOKap6OHOBI>IMI/I
coJiepKaT YE€THOE YHCJIO YIJIEPOJHBIX aTOMOB
JBOMHYIO CBSI3b OOBIYHO conmepikaT Mexay 9 nl0 yriepoagasiMu aToMaMu
HEHACBILIEHHBIE KUCIIOTHI UMEIOT MpaHCc-KOHPUTypaLnio
HEPACTBOPUMEI B BOJE
BblﬁepnTe NpaBUJIbHbIE OTBETHI:
@OYyHKUMM TPHALMJITINLEPOJIOB B OPraHu3Me
1. HCTOYHHK DHIOTE€HHOH BOJBI
2. 3amacHas Gopma dHeprun
3. CTPYKTypHbIE KOMIIOHEHTHI MEMOpPaH
4. aHTHOKCHIAHTHI
Bbi0epuTe 01MH NPaBUIBLHBIN OTBET:

CrnocodHOCTB MOJIeKyJT (hochounuaoB caMONPOU3BOJILHO (POPMHPOBATEL OHCIIOH B
BOJHBIX PacTBOpPax 00ycj0BJIeHa UX:

arwdE

akrwdPE

1. ruapodoOHBIMU cBOIiCTBAME 3. amdupuIbHBIMU CBOICTBAMH 5. TUTIOTPOTIHBIMH
2. THApOQUIBHBIMUA CBOHCTBaMU 4. TMUNIO(UIIBHBIMU CBOHCTBAMH CBOMCTBaMHU
Bri0epuTe 01MH NPAaBUJILHBII OTBET:
Haubonbiee koanyecTBo CUHIOTUNUAOB COAEPKUTCH B MeMOpaHaxX KJIETOK:
1. xupoBo¥# TKaHH 2. cene3éHKH
3. HepBHOH TKaHU 4. nérxux

10 BbIGepuTe NpaBUIbHbBIE OTBETHI:
M3 xosecTeprHa B OpraHu3Me 4esioBeKa 00pa3yroTcs:
1. aHIPOreHBI U ACTPOTEHBI 4. KOPTUKOCTEPOUIBI
2. JKeJITYHbIE€ KHUCJIOThI 5. ButamuH D3
3. >KeTYHbIE MUT'MEHTHI

9TaJIOHBI OTBETOB K TECTOBBLIM 3aJaHUuAM TEMbI Ne 4 yr‘.]'leBOZII)I U JIMIIAABI: CTPOCHUEC,

CBONCTBa, PyHKINHU

1 2 3 4 5 6 7 8 9 10
5 1 1,3-8 3 45 4 1,2, 3 13 1,245
2-0,
4-a,5-r




TectoBble 3ananusa Kk TeMe Ne 5 Buosiornyeckne memopanbl. Ctpoenne u ¢pynkuuu. Tpancnmopt

BellecTB uepe3 Mmemopany. Ilepenaya curuana B KJIeTKy.

1.

2.

OCHOBHBIMHY JUNHIHBIMH KOMIIOHeHTaMu (80-90%) niiazsmMaTu4ecKuX 6MOMeMOPaH ABJISIIOTCS:

3.

YcTaHOBUTL COOTBETCTBHE:

@yHryus membpam onpeoenenue
1. pazmenurenvHas A) ydacTHe B XUMHYECKHX MPEBPAIICHHUSX PA3INYHBIX BEIIECTB
2. wmetaboymdeckast B) nonnepikanue pasHOCTH JIEKTPUIESCKHUX MTOTCHIIMATIOB
3. penenropHas B) pazneneHue BHYTpU- U BHEKIETOYHOTO POCTPAHCTBA
4. osnexTpudeckas I') mepeHOC BEIIECTB MEXKTY Pa3THYHBIMH KOMIIAPTMEHTAMH H

BHEKJIETOYHOM Cpenon

5. TpancmopTHas 1) yuactue B BOCIPHSITUU BHEIIHUX CTHMYJIOB

Bbi0epuTe Bce mpaBUJIbHbIE OTBETHI:

1. HeliTpanbHBIE TUMHAIBI 2. cTepouIsl
3. TJIUKOJIUAIAIBI 4. cBOOOIHBIE KUPHBIE KUCIOTHI

5. dochomummmsr
BrbiGepuTe npaBuiIbHBIE OTBETHI:

MemOpaHHBbIe 0eJIKH BBHINOJHAIOT cJeAyolue GyHKuumn:

agbONER~PORLONE

CTPYKTYPHYIO

(bepMEeHTATHBHYIO

PELENTOPHYIO

TPaHCIIOPTHYIO

3aIIUTHYIO.

BrbiGepuTe 01uH NpaBWILHBII OTBET:

OCHOBHBIM CBOMCTBaM 0MOMeMOpaH OTHOCATCS:

JAMHAMHUYHOCTb, 3aMKHYTOCTb

9JIaCTUYHOCTb, aCUMMCTPUYIHOCTD, 3aMKHYTOCTb
3aMKHYTOCTb, JUHAMHWYHOCTb, aACUMMCTPUYHOCTDb
ACUMMCTPUYHOCTDb, JTUHAMHWYHOCTb.

BBIﬁepI/ITe BC€ NMPAaBUWJ/IbHBIC OTBETHI:

Oobueryénnas nuddysus B oTIHYHE OT MPOCTOH:

ok wh e

OCYILIECTBIISIETCS TIPOTUB I'PaIEHTa KOHIICHTPALIMU
TpeOyeT 3aTpar SJHEPTUH

MMEET ONPEICIICHHbIH TPe/Ie CKOPOCTH
XapaKTepHa TOJIBKO VIS MOJSPHBIX COCANHEHHI
3aBHCUT OT KOHIICHTPAIIUHU OCIKOB-IIEPEHOCUHKOB
Boi0epuTe 0IMH NPaBWIbHBIN OTBET:

I';110K03a MOsKeT MOCTYNATh B KJIETKY MyTéM:

NAhwbdE

obneruénnoit nuddysun

cummopra ¢ nonamu Na*

obneruéunoit udQysuu u cumnopra ¢ nonamu Na*
antunopra ¢ nonamu Na*

YcTaHOBHUTH COOTBETCTBHE:

nepeHoc seujecmea

1. OXHOBPEMEHHO B KJIETKY TPAHCIIOPTHPYIOTCS JIBA Pa3HBIX
BEIIECTBA

2. TpPaHCIOPT BEIIECTBA MPOUCXOAUT BMECTE C YACTHIO
TIa3MaTHYECKOM MEMOpaHBI

3. TepeHoc BellecTBa MPOUCXOAUT HPOTUB TPaJUCHTa €r0
KOHLIEHTpALUN

4. TmacCUBHBINA TPAHCHIOPT BelIeCTBa 0e3 OETKOB-
NEPEHOCUYHUKOB

MexaHusm mpaHcnopma
A) aKTHUBHBIN TPAHCTIOPT

B) cumnopt
B) npocras auddysus

I') sugonmTo3



5. TpaHCIOpT BEMIECTB 0 TPATUEHTY €T0 KOHIICHTPAIIUN C J) obneruéunas quddys3us
ydacTHeM OeKOB-TIEPEHOCUHUKOB
8. BbiOepuTe NpaBWILHBIE OTBETHI.
IK30- U IHAOLNTO3:
MIPOUCXOANT C YACTHIO ITA3MATHIECKON MEMOpPaHBI
XapaKTepeH I OOJBIINHCTBA YKAPHOTHIECKUX KIIETOK
XapaKkTepeH AJIsl CIIeUaTN3NPOBAHHBIX KIETOK
He TpeOyeT y4acTusl JIN30COM
siBisieTcss ATd-3aBUCUMBIM MTPOIIECCOM
Bbi0epuTe oquH NpaBUIbLHBIN (pepMeHT:
Memﬁpannme penenTophl M0 XUMHYECKOI MPUPO/IE ABISHOTCH CJIOKHBIMH OeJTKAMM:
dhochonporenHAMHI
TJIMKOTTPOTEHHAMU
JIUTIONIPOTEUHAMH
XPOMOTIPOTENHAMH
HYKJIEOTIPOTEHHAMH.
10. BbiGepuTe npaBUJIbHBIE OTBETDI:
BropuyHbIMHE MOCPETHUKAMHU FTOPMOHOB B KJIETKE MOTYT OBITh:
Ca®
nAMO
o
ATO
ul M®d

couakrwnE

agrwbdE

arwbdE

ITal0oHbl OTBETOB K TeCTOBbIM 3aJaHMsAM TeMbl Ne 5 Buosornueckue memOpanbl. CTpoeHue u
¢ynkuuu. Tpancnopr BewmecTB yepe3 memOpany. Ilepexaya curiana B KJIeTKy.

1 2 3 4 5 6 7 8 9 10

BAJBI' 3,5 1-4 3 3,5 3 BIrABJl| 125 2 1,25

TecToBble 3a1anns k TeMe Ne6 BBenenune B 00MeH BemecTB. buosnepreruka.
Buosornyeckoe oxkmnciaeHue.
1. BbiGepuTe 0AMH NPABUILHBIH OTBET:
K He3aMeHMMBIM KOMIIOHEHTAM MU OTHOCATCS:
1. HAaCBINICHHBIC )KUPHBIC KUCJIOTHI
2. HEHAaCBIILEHHbIC XKUPHbIE KUCIOTHI
3. TIoKo3a
4

. caxaposa

2. YCTaHOBHTBH COOTBETCTBHE:

Ipoyeccor peakyuu

1. oOpa3oBaHHe KOHEUHBIX TIPOYKTOB OOMEHA a) SHIEPTrOHHUYECKHUE
2. cuHTE3 OMOMOJIEKYI 0) PK33PTOHUYUECKUC

3. BbiOepuTe NpaBUJIbHbIE OTBETHI:
I1o HCTOYHHMKY FHEPIUHU KUBbIe OPTaAaHU3MBbI JeJIATCH HA:
1. rereporpodsl
2. XeMOTpodbI
3. ayroTpodsl
4. dororpods
4 BbiOepuTe 0AMH NPABWILHbII OTBET:
YHuBepcaJIbHBIM MaKPOIPIHYeCKUM COeITMHEHHEM SIBJISCTCH:
1. amermn-KoA 3. aneHosuntpudochar 5. 1,3-mudochornuiepar
2. cyknuHWI-KoA 4. bochoenonmupysar
5. Bpi0epuTe npaBUJIbHbIE OTBETHI:
K cnennpuyeckum myTam kaTaboau3Ma OTHOCUTCH:
1. TJIMKOJIA3
2. [-okucIeHne BBICIINX KUPHBIX KHCIOT
3. TpaHCc-A€3aMUHUPOBAHNE AMUHOKHCIIOT



4, JIeKapOOKCHITPOBAHNE aMUHOKHUCIIOT
5. BCE MTEPEUHCIICHHOE.
6. Bbi0epuTe 0qUH NPAaBUIbLHBIN OTBET:

K o0mum nmyTsiM KaTaboau3Ma OTHOCHTCS
MIEHTO30MOHO(OC(ATHBIN MyTh

OKHCIIUTENBbHOE AeKapOOKCHINPOBaHUE TUPYBATa
TJINKOJIN3

OPHUTHUHOBBIN UK

TJIFOKOHEOTCHE3.

7. Bpi0epuTe O1MH NPABUJIbHBIH OTBET:

arwbdE

OcHoBHOM pyHKIHeH HUKIa TPUKAPOOHOBBIX KHCJIOT ABJIAETCH OKHCIeHUe:
1. mumpysara
2. armerara
3. ameTuna-kodH3MMa A
4. nakrata
8. BblOepuTe 0AUH NPABUIbHBII 0TBET:

Cunte3 AT® 3a cuer 3Heprum, BbIIeJSIONIENiCSl PH NePeHOoCce FJIEKTPOHOB 0T OKHCJISIEMOT0
cy0cTpaTa K MOJIEKYJIAPHOMY KHCJIOPOAY, Ha3bIBAIOT:

1. cyOctpaTaBIM QochoprUIpOBaHEEM

2. OKHUCIIUTEIIBHBIM (DOChHOPUINPOBAHUEM

3. ¢otodochopunupoBanuem

9. BpiOepuTe NpaBUJIbHbIE OTBETHI:

DOYHKIHOHATBHAS POJIb MUKPOCOMATBHOIO OKMCJIEHHUS COCTOMT:

1. B HWCMONB30BaHWY HEPTUU OKHUCIEHUS Ui cuHTe3a ATD

2. B 00Opa30BaHMM KHUCJIOPOJCOACPIKAIINX OPTaHNUECKUX COEINHEHNH C «TUIACTHYECKIMI
OeIsIMHu

3. B THAPOKCHWINPOBAHUHU TUAPOGOOHBIX COCAMHEHUN C «I€TOKCULIMOHHBIMIY LENIIMHU

10. BbiGepuTe 0AMH NPABUJILHBIH OTBET:

DepMeHTBI, 00e3BPeKUBAIOIIHE AKTUBHbIE (POPMBI KUCJIOPOAA:

1. xaramasa
2. Tmepokcuaasa
3. cojepiKalias CeJieH TIyTaTHOHIICPOKCHIa3a
4. TIIyTaTHOHpEMyKTa3a
5. Bce nepevnciIeHHble PepMEHTHI
ITaJIOHBLI OTBETOB K TECTOBBLIM 3aJJaHUAM TeMbl 6 BBeneHnne B 00MeH BelIeCTB.
Buosnepreruka. buosornueckoe okuciaeHue.
1 2 3 4 5 6 7 8 9 10
2 BA 2,4 3 5 2 3 2 2.3 5

TecToBble 3agaHus K TeMe Ne 7 O0MeH yrjieBoioB

1. BbIOpaTh NpaBUJbHbIE OTBETHI.
AMmuJjia3a CJIIOHbI:
1)aktuBupyetcs B npucytcTBuu cosm NaCl
2)onTuMansHOe 3HaYeHue pH s nevicrBus-7,2
3)OTHOCHTCS K KJIacCy THAPOJIa3
4)OTHOCHTCSI K KJlaccy juas3
S)pacmeruiseT o-1,4-TIMKO3UAHBIE CBSI3H.

2. Bpi0epuTe O1MH NPaBUJIbHBIH OTBET:
HopmanbHoe coaepixanne rII0K03bI HATOIIAK B KPOBH:




2,22-4,44 MMOIB/1
3,33-5,55 MMoIB/1
5,55-7,77MMoI1B/1
4,44-6,66 MMOJIB/T
6,66-8,88 MMOIB/1
Boi0paTh npaBHJIbHbIE OTBETHI.

MBIIIICYHON TKaH!

IeYCHU

Mo3ra

JKUPOBOM TKaHU

SPUTPOLUTHI

Bri0epuTe npaBuJibHbIE OTBETHI:

YPOBHHA HHCY/IMHA HE 3ABUCUT CKOPOCTH MOCTYIVICHUSA I'NTIOKO3bI B KJI€TKH

®epmeHTBI, KaTanu3upyomue GochopuinpoBanne rioOKo3sl ¢ yaactuem ATD:

TIIIOKOKHMHA32a
TeKCOKHMHa3a

NMpyBaTKUHA3a
rikorendocdopmnaza
TJIMKOT€HCHHTAa3a
YcTaHOBHUTH COOTBETCTBHE:

agoakrwdE

pacnad CIUKO2EeHA

xapakmepucmuka

1.B neuenn

a)TI0//IePI)KUBAET IIOCTOSIHHOE

TJIFOKO3bI B KPOBU

cozIepKaHue

2.B MBIIIIAX

0)IIPOUCXOAMT C 0OPa30BaHUEM ITPOIYKTA,
UCIIOJIb3YEMOT'0 TOJIBKO B KJIETKAaX OpraHa

6. YCTaHOBHUTL COOTBETCTBHE:

nymb OKUCTIEHUS 2TTIOKO3bL Op2aHbl, MKAHU , KI1emKU

1.TOJIEKO aHAIPOOHBII a)MO3T

2.TOJIbKO a3pOOHBIH 0)9pUTPOLUTHI

3.aHa’pOOHBIN U a3pOOHBIN B)MBIIIITBI
I')MHKPOOPTaHU3MBI
)OIy XOJICBBIE KIETKU

7. BblOepuTe 0AUH NPAaBHJIBHBIN 0TBET:
I'mokoHeorenes Ha0/I01a€TCA PH:
TOJIOAaHUH
caxapHoM auabere
THIIOKCHU
TSOKENON (PU3MUECKOM Harpy3Ke
cTpeccax
IIpHU BCEX NMEPCUYNCIICHHBIX COCTOSIHUAX.
Bui0paTs npaBHIIBHBIEC OTBETHI.

Lok~ wdE

HNHTEeHCUBHOCTDH l'leHT030q)0C(l)aTHOF0 MYTH OKUC/ICHUA INVIIOKO3bI BLICOKA B:

CEpJCYHOM MBIIIIE

MIEYEHH

B TKaHSX JIAKTUPYIOIIEH MOJIOYHOM KeJIe3bl
PUTPOLIUTAX

KUPOBOW TKaHU

YCTaHOBUTH COOTBETCTBHE:

cCakrwnE

cunepeiuKkemus

npu4uHbl

l)anumenrtapHas

Q)IOHIKCHUE YTUIIM3ALUK TJIIOKO3bl KJIETKaMH
BeaeacTaue pepunura uacynuna (M3C/)

2)cTpeccoBast

0)IOCTYIUICHHE C MUIIeH OOJIBIIIOr0 KOJIHUYECTRA




YTIEBOJOB

1.

abkrown

3)maronoruveckas B)yCHUJICHHE pacraga TJIMKOTEHA
(Tumepcekpers  agpeHaNnHa, BBI3BaHHAs
AKCTPEMAJILHOW CUTYyaIlHeH).
10. I'opmoHn, o6J1aga0MIMii THIOTIMKEMHYECKHAM JelicTBHEM:
TECTOCTEPOH
TJIIOKaroH
WHCYJIMH
TUPOKCHH
racTpuH
ITaJ0HbI OTBETOB K TECTOBBIM 3a1aHUsIM TeMbl Ne 7 O0MeH yrjieBo10B
1 2 3 4 5 6 7 8 9 10
1235 2 235|112 | 1-a,2-0 1-0, 2-a, 6 2,345 BBA 3
3-B,1,11

1.

TectoBble 3aganuga Kk Teme Ne 8 O0MeH JUNUI0B
Bri0epuTe 01MH NPAaBUJILHbII OTBET:

I'naBHbIMM paKTOPAMM 3MYJIbIMPOBAHMUS KUPOB B TOHKOM KMIIIEYHHKE CJIYKAT:

1.
2.
3.
4

5.

YKUPHBIC KHCIIOTHI
HE3aMCHUMbIC aMHUHOKHCIIOTBI
KOHBIOTPOBAHHBIC KEITTHBIC KUCIOTHI
TPUKAPOOHOBBIC KHCIIOTHI
HEHACBHIIICHHBIC YKUPHBIC KUCIIOTHI

2. BbiOepuTe 0UH NPABUIBHBII 0TBET
JHTeporenaTuyeckasi HUPKYJISILHUSA XapaKTepHa:

3.

1. nmns pochommmmaos
2. i1 MOHOAIWITJIUIICPUHOB

3. s TIurepuHa
4. s mu3odochoaunumIoB
5.  1ist )KEMYHBIX KUCIOT

BblﬁepI/ITe BC€ IIPAaBUWIBHLIC OTBETLI:

B kieTkax cJM3ucTOH 000JI0YKH TOHKOT0 KUIIEYHUKA PECHHTE3HPYIOTCS:

5.

1 )TpHAITAITITALIEPOITBI 4)3¢bupsl XonecTeposia
2)>KUpPHBIE KHCITIOTHI 5)dbochomununon
3)KeTuHbIE KUCTIOTHI
YcTaHOBUTH COOTBETCTBHE:
JIUNONPOMEUHbL KPOBU ocyuecmensaom mpaucnopm
1)XUIIOMUKPOHBI a)XoJiecTeprHAa B TKAaHH
2)JITTIOHII 0)9K30T€HHBIX JIMMTHAO0B U3 YHTEPOILINTOB
3)JITHII B)CHHTE3MPOBAHHBIX B MT€YECHU IHIOTEHHBIX JTUTHIOB

4)JIIIBII I')X0JIECTEpHHA U3 KJIETOK B IIEYEHb

Bri0epuTe 01MH NPpaBUIBLHBIN 0TBET

PaCl'laZI KMpPOB B ?I(HpOBOﬁ TKAaHU MPOUCXOOHUT C YHACTHEM (])epMeHTa:

1.
2.
3.
4,
5.

MOHOAIMITIUIIEPUHITUIIA32
¢dochonunaza C

TPpUAOWITTIMIECPHUHIINIIa3a WX TKaHCBas JIuIasa
JAATAITITALECPUHIIUITIA3a

THONAa3a

6. BblOepuTe 0HH NPaBHILHBII 0TBET
OCHOBHOIi MyTh KATA00/IM3MAa BBICIIHX KHPHBIX KUCJIOT:
1)BoccTaHOBIICHHE 4)B-okucnenue




10.

2)®-OKHUCIICHHE 5)mexapOOKCHITHPOBAHUE
3)o-oKucIcHNE
Bri0epuTe Bce mpaBUIbHBIE OTBETHI
I'aniepuH MoKeT HCMOJIB30BATHCS B CJETYIONIAX MPOIeccax:
1. BrIIOKOHETEHE3e
2. B CHHTE3€ 3aMEHHMBIX AMUHOKHUCIIOT
3. B OKHCIICHUHU C BBIJICTICHUEM HEPTUU
4. B 00e3BpEKUBAHMS KCEHOONOTHKOB
5. B CHHTE3€ MOYEBUHBI
Bri0epuTe Bce mpaBUIbHBIE OTBETHI
KeToHeMus n Kak cjieIcTBHE KeTOHYPHUS HAOIIOAAKOTCS MPHU:

1)arepockiepose 4)xETIHO-KAaMEHHON OOJIe3HH
2)caxapHoM quabere 5)/UTATENBHOM TOJI0IaHUU
3)xentyxe

BriGepuTe onMH NPaBUJILHBII OTBET
DyHKLIMH X0J1eCTEP0JIa B COCTABe KJIETOYHbIX MeMOpaH
1)aHTHOKHMCIAHTHAS
2)ipu37°CorpaHNunBaeT TEKy4eCcTh MeMOpaH
3)pu Oonee HU3KUX TEMIIEpaTypax MOAAECPKUBAET TEKy4eCTh MeMOpaH
4)peryaupyeT TPaHCIOPT BEIIECTB Yepe3 MEMOpaHEI
5)Bce mepedrcIeHHOoe
Bri0epuTe 01MH NPaBUJIbHBIN OTBET
KonuenTpanus xoJjiecTepuHa B KPOBH YBeJIHYNBAETCS:

1. mpu runepkanopuiiHOM MUTAHUU

2. 1pu n30BITOYHOM IMTOCTYIUICHUH YTIIEBOMIOB, JKUPOB

3. Tpu U30BITOYHOM IMTOCTYIUICHUH XOJIECTEpHHA C MUIIEH

4. ¢ BO3pacTom

5. Bce mepevrciieHHOE BEPHO.

ITaJIOHBI 0TBETOB K TECTOBBLIM 3aJaHUAM TeMbI Ne 8§ O0OMeH JumuIoB
1 2 3 4 5 6 7 8 9 10
3 5 1,45 BEBATI' 3 4 1,2,3 12,5 5 5

TecToBble 3aganna Kk TeMe Ne 9 O0MeH 0eJIKOB H AMUHOKHUCJIOT

1. BpIOpaTh 0AWH NPaBWILHBIH OTBET
A30THCTOE paBHOBecHe B OPTraHN3Me BO3MOKHO:
1. npu 6epemeHHOCTH Ha CpoKe 4-7Mmec.
2. TIpW TOJOJAaHWHU B TeueHUe S5-7aHel u Oonee
3.y 370pOBOTO YeoBeKa MPU HOPMAaTBHOM MUTAHUH
4. vy pebEHKa B TeUeHHE 2-TO TO/1a KU3HU
5. mpu OOLIMPHBIX TEPMUUYECKUX 0XKOTax
2. BpIOpaTh 01MH NPAaBWIbLHBIH OTBET
AKTHBaIMA NeNTHIA3 U3 NPOo¢epMEeHTOB 0CYIIEeCTBJIAETCH MMyTeM:

WU3MEHEHUS] BTOPUYHOU CTPYKTYPHI

aJIOCTEPUUECKON aKTUBALIUU

¢dochopunupoBanusi-nedochopuIMpoOBaHUS

OTpaHMYEHHOI'0 IIPOTEOIH3a

OTIICTUICHUS CyOhEIMHUIIT

3. BblﬁpaTb OJMH NMPaBMIBHBIA 0TBET

TpaHcaMMHUpPOBaHUeE — MPOLIECC MEKMOJIEKYISPHOTO MEepeHoca aMUHOTPYIIIBI OT:

agrwdE

0.-aMHUHOKHCIIOTHI Ha 0-KETOKHUCIIOTY
0.-aMUHOKHCIIOTHI Ha O-TUAPOKCUKUCIIOTY

aMUHa Ha O-CYITb(OKUCIOTY

aMHyHa Ha O-TUAPOKCUKUCIIOTY

Bei0epuTe oquH NpAaBHIIBLHBIN OTBET:

OCHOBHOI/I THII 1e3AMHHHPOBAHMSA (.-AMHHOKHCJIOT B OPraHu3me:

AR wpe




BOCCTaHOBUTEIIHHBIN
OKHUCITUTCIIHHBIN
TUAPOJTUTHYCCKUHT
BHYTPUMOJICKYJISIPHBIH
CHUHTETHYECKUI
5 Bri0paTh 01MH NPaBWJILHBII OTBET

agkrwnE

B pe3yabTaTe OKHCJIMTEIBHOIO Ie3AMAHMPOBAHMSA 00pa3yIOTCH:

NH; 1 HachineHHbIE KAPOOHOBBIC KUCIOTHI
NH; 1 HeHaCHIIIIEHHBIE )KUPHBIE KUCIOTHI
NH; 1 OKCHKUCTIOTEI

NH; 1 0-K€TOKHCIOTEI

NH; u cepun (;1ub0 TpeoHHH)

agrwbdE

6. BbIOpaTh Bce NPaBHJILHBIE OTBETHI
AMMHAK He 00e3BpeKHBAETCS B:

nukie Kpedca
OPHUTHHOBOM LIMKJIE
CHHTE3€ IIyTaMUHA U acliaparuHa
B OKHCJIUTEIEHOM JeKapOOKCHIMPOBAHUH MTUPYyBAaTa
B BOCCTAaHOBUTEIHFHOM aMUHHUPOBaHUH
7 Bri0paTh 01MH NPAaBUJIbLHBIA 0TBET
BbuocuHTe3 MOYEBMHBI MPOUCXOAUT

arwdE

B MO3T¢

B MOYEBOM ITy3bIpE

B IOJIKETTYIOYHO JKEJe3e

B HaJIIOYCYHHKAX

B IICYCHH

Bri0epuTe 01MH HENPABUWILHbINA OTBET:

o wdE

0-KE€TOKHMCJI0THI HCHTOJIB3YKTCHA B OPraHusmMe J1J1d

CHHTE3a TJIIOKO3bI
BOCTIOJTHEHHUS 3aTPaT METa0OIUTOB OOIIETo IMyTH KaTadoIm3mMa
CHHTE3a OMOTeHHBIX aMUHOB

CHHTE3a KETOHOBLIX TEII

CHHTE3a aMUHOKHUCIOT

YCcTaHOBHTH COOTBETCTBHE

cCakrwnE

6uozeHHbzu amun Quzuonocuveckue QyHxkyuu

1.cepoTOHUH a) TOPMO3HOUM MEUATOP

2.TaypuH

0) B cocTaBe MapHBIX JKETUHBIX KUCIIOT
y4acTBYET B IIEpEBAPUBAHNH KUPOB

3.y-aMHHOMACJIsTHAs! KACIIOTa

B) peryJjiupyer apTepuaibHOe JaBJICHUE

4. ructamMuH

') MEANATOP AJUIEPTHYECKUX PEaKInuil

10.YcTaHOBHUTL COOTBETCTBHE:

NPOOYKmM npegpaujerus QeHunaiaHuna

opeanbl U MKAHU

1.MeTaHuHBI

a) TICYCHb

2. A0 ATUPOHUHEI

0) HaMOYCUHUKH

3.aJipeHaINH

B) IIMTOBHIHAA XKEJIC3a

4 .rOMOreHTHU3MHOBAs KHCJI0Ta

T') MEJIAHOIUTHI

S.noamMun

1) HepBHAs TKaHb

ITaJOHBI OTBETOB K TECTOBBIM 3aJJaHUAM TeMbl 9 O0MeH 0€JIKOB H AMHHOKHCJIOT

L1 ] 2 [ 3 | 4 |

5

|

6

7 1 8 | 9 |

10




| 3 [ 4 | 1] 2 | 4 J14] 5 | 3 | BBAT | 1r12-83-6,14a56.1

TectoBble 3aganns k TeMe Ne 10 . O0MeH Hyk1eoTHAOB. MaTpUYHbIe OMOCHHTE3bI

1. BoiOpaTh npaBWJIbHBbIE OTBETHI:

HyxkiiemHOBBIE KHCJIOTHI PACILEIISIOTCH (PePMEHTAMM:
MenTHa3aMu

JMIa3aMu

JI€30KCUPHOOHYKJIIea3aMu

TJIMKO3UJ1a3aMu

puboHyKIIea3aMu

BbiOpaTh npaBuiIbHbIE OTBETHI:

KOHe‘IHLIMI/I NMPOAYKTaMH KaTa00JIM3Ma NMPUMHUAMHOBBIX OCHOBAHMI SABJISIOTCH:
MOY€eBast KHCIIOTa

B-amarmH

NH;, CO,

TJIMOKCUJIOBAs KMCIOTa

JUTUJIPOTUMUH

Bri0paTh npaBu/ibHbIE OTBETHI:

MNOaRWDNDE

woaswNE

IIpuunHoii pa3BUTHA MOAATPBI MOTYT CTATH CJIeAYIOIINe OHOXMMHUYeCKHe HAPYIIeHHS:
l.aKTUBaLMs CUHTE3a IyPUHOBBIX HYKJICOTHI0B
2.aKTUBalMs CUHTE3a MHPUMHUANHOBBIX HYKICOTHIOB
3.1moaBiIeHNe PEYTWIN3ALUN IIyPUHOBBIX HYKJICOTHIOB
4. MMOAaBJICHUC PCYTUIM3alluU MUPUMUANHOBBIX HYKJICOTUI0B
4. BbiOepuTe 01UH HENPABUJIbHBI 0TBET:
Mouekyabl JHK:

1. .mocTpoeHBI U3 Ne30KCHPUOOHYKICOTHIOB
2. COCTOST M3 2 aHTUIApAJUICIbHBIX Lenel
3. coaepkar OJIMHAKOBOE KOJIIMYECTBO aJICHIUIOBBIX U TUMHIMIOBBIX HYKJICOTHIOB
4. conepXaT paBHOE YHMCJIO MYPUHOBBIX U MUPUMHUANHOBBIX HYKJICOTHI0B
5. Bcex XpoMOCOM HAECHTHYHBI.
5. BblOepuTe 01UH OTBET:
OCHOBHBIM THTIOM PEILIHKAIIMHU, XapAKTEPHBIM JIJIsl ;KMBOI MPUPO/bI, IBJISIETCS:
1.koHCepBaTUBHAS
2.M0TyKOHCEPBAaTHBHAs
3.IMcriepcuBHAs
6. BbiOepuTe 0UH NMPABUILHBIH OTBET:

Ipouecc TpaHCKPUIIIMHU OCYIIECTBJIsSIET (PEPMEHT:
1.JHK-tonmmmepa3za 111

2.pubonykieaza H

3.PHK-nmonmmmepasa

4. mentuaui-Tpancdepasa

5.IHK-npaiimaza

7. Bbl0epuTe 01MH NPABWILHBII OTBET.

IIpomorop:

crierryecKas mocie10BaTeIbHOCTh HYKJIeoTH10B B Monekysie PHK
MIPUCOETUHSAETCS K PETUIUKOHY

Mecto npucoeauHenns PHK-nmonmmepasst

MPeANIeCTBYET TPAHCKPUIITOHY

HeoOpatumo cs3biBaetcs ¢ TATA-dakTopom

Bei0epuTe oquH NpaBUIIBLHBIN OTBET:

S

JUJIsl TeHeTH4eCKOro KoJa XapaKTepHbI ONpeaeIeHHbIE CBOMCTBA:



o E

TPHUIIIICTHOCTh
cHeru(pUIHOCTD
BBIPOKJICHHOCTD
JIMHEHHOCTH 3aMCU WH(POPMAITHH
YHUBEPCATHHOCTh
BCE MEPEUNCICHHOE BEPHO.
9 Bri0epuTe 01MH NPaBUJILHBII 0TBET:
K 0CHOBHBIM KOMIIOHEHTaM 0€JIOKCHHTE3UPYIoLIell CUCTeMbl OTHOCSTCS

ogkrwhE

AMUHOKHCIIOTEI

TPHK

amuuoarmia-TPHK cunrerassl
MPHK

puOOCOMBI

BCE NIEPEUYUCIIEHHOE.

10 BriGepuTe o1MH NPaBUJILHBII OTBET:
B npouecce nocTrpaHcASIHOHHON MOAN(PUKATIMN AMHUHOKHCJIOTHBIX 0CTATKOB, TPOMCXOANT

oL

TUAPOKCUIIMPOBAHKE [TPOJIMHA U JIN3UHA B MOJIUIIENTUIHON LENHU KOJIJIareHa
[NINKO3HIIMPOBaHUE THAPOKCHIN3NHA B KOJUIAaTeHax

KapOoKcuIMpoBaHue ocTaTKoB 1y B pakTopax cBepThHIBaHMSA KPOBHU U B O€JIKaX KOCTHON TKaHU
HoIupoBaHUe OCTaTKOB THP B THPEOTIIOOYTHUHE

METWJINPOBaHUE OCTaTKOB Apr U JIu3 B MoJieKyJiax THCTOHOB

BCE NIEPEYUCIEHHOE BEPHO.

ITa0HbI OTBETOB K TECTOBBIM 3a1aHusIM TeMbl Ne 10 O0MeH HyKkJIeoTHA0B. MaTpu4HbIe

OMOCHHTE3BI
1 2 3 4 5 6 7 8 9 10
3,5 2,3 1,3 5 2 3 3 6 6 6

WhrLONE DML E

> bR

A

e

TecroBble 3aganus K Teme Ne 11 Buoxumusi Kposu
Bri0epuTe 01MH NPaBUJILHBII OTBET:
B cbIBOpOTKE KPOBH B OTJINYHE OT IJIA3MbI OTCYTCTBYeT:
¢ubpuHOTeH
anpOyMUH
AHTUTPOMOUH
KaJUTMKPEUH
Bri0epuTe 01MH NPaBUJIbLHBII OTBET:
KonuenTpanus 6eJIKoB N1a3Mbl KPOBH B3POCJI0T0 310POBOIr0 YeI0BeKa COCTABJIsAET:
25-45 r/m;
45-65 t/n
65-85 r/n
85-105 r/n
Bbi0epuTe 01UH NPaBUIbLHBIN OTBET:
K 06enxam ocTpoii pa3bl BocnajieHUsi He OTHOCUTCS
C-peakTuBHBIN O€I0K
KHUCTIBIN 0 -TJIMKOTIPOTENH
TpaHcheppuH
TPaHCKOPTHH

Bui0epuTe 0oquH NpaBMIIBHBIN 0TBET:

HNnpnkaTopHbie epMEHTHI — 3TO:

@epMeHTBI, CUHTE3UPYIOUINECA B IICUCHU U BBIACIIAIOMNUECA B IJIa3My KPpOBU

@epMeHTBI, CUHTE3UPYIOUINECA B IICUCHU U B HOPME BBIACIIAIOUIUECS C KEITUBIO

(epMeHTHI, TOCTYNAIOLIHME B IJIa3My NPH MOBPEXKICHUN TOTO WIM HHOTO OpraHa MM TKaHH B
pe3yapTaTe pa3pylieHus KIETOK

BCE [1€pPEUHCIICHHbIE

Bei0epuTe oquH NpAaBHIIBLHBIN OTBET:

B cocTaB ocTaTOYHOIO 23072 KPOBH BXOJAHUT:



orwNE

IR

orODOE

Oenku TTa3Mbl KPOBH, MOYEBas KUCIIOTa, MOYEBHUHA
aMUHOKHCIIOTBI, KPEaTHH U alTbOYMUHBI
OMIIMPYOUH, aMMHAK U TJIOOYJIUHBI
MOYEBHHA, MOUEBas KUCIOTa U aMUHOKHCIOTHI
Bri0epuTe 01MH NPaBUJILHBII OTBET:
Camas MomHasi U ynpasJjsiemas 0ygepHasi cucTeMa BHEKJIETOYHOM KUAKOCTH U KPOBH:
1. OuxapbonatHas
2. ¢ocharHas
3. OenkoBas
4. remorioOMHOBas
Bbi0epuTe 0qUH NPAaBUIBLHBIN OTBET:
K cTpyKTYpHBIM 3/1eMeHTaM reMocTa3a OTHOCUTCH:
CTEHKH KPOBEHOCHBIX COCYAOB
KJIETKU KPOBHU
1a3MeHHbIe pepMeHTHI ((PaKTOPBI CBEPTHIBAHUS, €CTECTBEHHBIE aHTHKOATYJISTHTHI, (DEpPMEHTHI
hubpuHOTH32)
BCE MEePEUUCIICHHOE
Bri0epuTe 01MH NPAaBUJILHBII OTBET:
DOuOPUHOIU3 OCYIIECTBIsAETCS MO/ TelicTBHEM:
TpoMOnHa
TUTa3MUHA
TKaHEBOTO aKTHUBATOPA IIa3MHUHOTECHA
YPOKHHA3BI
YcTaHOBUTBH COOTBETCTBHE:

ounupyOUuH Kposu Xapaxkmepucmuxa

1.mpsimoit A) 00pa3yeT KOMIUIEKC ¢ AIbOYMHUHOM KPOBH

2. HenpAMOHn B) maet npsamyro peakuuio ¢ 11a3opeakTHBOM

B) npoayKT KOHBIOTaIlNH € TIIIOKYPOHOBOM KHUCIOTOM

I') pacTBOpsieTCsI B BOJIE

[1) He pacTBOpsieTCs B BOJE

E) Toxcuuen

2K) HetokcuueH

agrODEPE

. Boi0epure Bce NpaBUJIbHbIE OTBEThI:

I[HaFHOCTH‘IECKHM TECTOM JIA ONPEACJICHUSA MPOUCXOKICHUSA KEJITYXH ABJIACTCH
OMpPEACIICHNEC KXCITYHBIX TMTMCHTOB B KPOBH

OIPEACIICHNUEC KCTYHBIX TMTMCHTOB B MOYC

OIMPEACIICHUC XCITYHbIX TMTMCHTOB B KaJIC

OIIPEACIICHUE COACPKAaHN I'IFOKO3bI B KPOBHU

OIPEACIICHUE COACPKAHUA KCITYHBIX KUCJIIOT B MOY€.

ITaJIOHBI 0TBETOB K TeCTOBBIM 3a1aHUsIM TeMbl Ne 11 Buoxumust KpoBu

1 2 3 4 5 6 7 8 9 10
1 3 4 3 4 1 4 2 1-BBIK; | 1,23
2-AJIE

TecToBble 3axanns K TeMe Ne 12 I'OpMOHBI ¥ TOPMOHAJIBHAS PeryJasusi MeTa00JIMIecKUX

1.

MO R

NpoueccoB
Bbi0epuTe npaBWIBLHBINH OTBET:
JJ1s1 rOpMOHOB XapaKTepHO:
NeiiCTBHE HA PACCTOSIHUHU OT MECTa BBIJICJICHUS
cnenupuaHoCTh dhdeKrTa
BBICOKAsi CKOPOCTb 00pa30BaHus U pacnana
pouib nocpennuka mexxy LIHC Tkansmu
BCE BBINIENIEPEUNCICHHOE
YCTaHOBUTB COOTBETCTBHE:

nymbs oelicmeus 2OPMOHA oocmudicerue Kiemoxk-mumene

1 .9HIOKPUHHBIH(KJIACCUIECKUN) Q)TOPMOHBI  CEKPETHPYIOTCS  BO  BHEKJIETOYHOE




APhobdE

aokrwnE

IR

oa ks

orwpdE

MIPOCTPAHCTBO U  CBS3BIBAIOTCS C MEMOpaHHBIMU
perenTopaMu KIETKH, CEKPETUPYIOIIeH TOPMOH

2 .mapaKpUHHBIN 0)rOpMOHBI CEKPETHPYIOTCI B KPOBOTOK H II0 HEMY
JIOCTUTAIOT KIIETKU-MHIIICHH
3.ayTOKPUHHBIN B)TOPMOHBI  CEKPETHUPYIOTCS  BO  BHCKJICTOYHYIO

KUAKOCTh M IEHCTBYIOT Ha PANOM JIeXKalllde KIETKH B
JKeJe3e, He MOCTymasi B KPOBOTOK

BriGepuTe npaBHJILHBI OTBET:
B BHIE TPOrOPMOHOB CHHTE3UPYIOTCH:
TOPMOHBI OEJIKOBO-TICTITHIHON MPUPOIBI
CTEpOUIHBIE TOPMOHBI
TOPMOHBI — IPOU3BOIHBIE BBICIIUX KUPHBIX KUCIIOT
TOPMOHBI — IPOU3BOIHBIE AMUHOKHCIIOT, CHHTE3UPYEMBIE B MO3TOBOM CJIOE€ HAIIOYEUHUKOB.
Bri0epuTe 01MH NpaBMIIBHBIN OTBET:
KoopanunpyomuM HeHTPOM 3HI0KPHMHHON CHCTEMBI SIBJISICTCH:
runohus
CIIMHHOM MO3T
MOJIKEITyI04HAas JKeme3a
TUIOTaJIaMycC
TUMYC
Bbi0epuTe npaBWIBLHBIH OTBET:
I'opMoHBI B KPOBH CBSA3BIBAIOTCSH €O cnenuduyueckumu Oenxamu. buosornyeckas posab
3TOro npouecca:
npeaoxpaHsaACT OpraHusm OT HM30BITOYHOI0 HAKOIUIEHUS TOpPMOHOB
OTpaHHYMBAETCA BIMSHNE TOPMOHOB HA TKaHU
KOMIIJICKC TOPMOH-O€JIOK HE NPOXOAUT Yepe3 IeMaTHYeCKHH, IreMaTod’HUedaTudyecKuil u
TUTAlEHTapHBIH Oapbephl
CBSI3aHHBIH ¢ OEIKOM FOPMOH SIBJISIETCS. (PH3HOJIOTHIECKUM PE3EPBOM OpraHU3Ma
BCE NIEPEUUCIEHHOE BEPHO.

Y CcTaHOBUTHL COOTBETCTBHE:

2OPMOH MEeXanHu3m Oelicmeus
1.anpeHaIvuH A) IUTO30JIBHBIH
2.TJI0KaroH B) rpancmemOpaHHbIi
3. TUPOKCHH

4.TecTcTepoH

YCTaHOBHUTH COOTBETCTBHE:

buoxumuyeckoe u usuorocuuecKoe 20PMOHbL
oelicmeue

1.perynupyioT oOMeH O€NKOB, YIJIEBOJOB, | a)TECTOCTEPOH, MPOTreCTEPOH, ICTPATUOIN
JUNKI0B

2.peryIvpyroT BOJIHO-COJIEBO 0OMeH 6)mapaTropMoH, KaIbIIMTOHWH, KAJIBLIIUTPHOIT

3.perynupytor oOMeH Kayblins U pochaToB | B)aJbOCTEPOH, Ba30NPECCUH

4.perynupyrT pPernpoayKTUBHYIO (DYHKIHWIO | T)MHCYJIWH, TTFOKAroH, apeHaINH, KOPTU30II
B OpraHu3Me

S.perymupytoT  ¢yHkumn  3HIOKpHHHBIX | 1)AKTT, (b OTUKYTIOCTUMYTUPYFOTITUHA,
KETE3 THPEOTPOIHBIN, JTFIOTEUHU3UPYIOIIHN

Bui0epuTe 0qMH NPpAaBMIIBHBIN OTBET:
HNucynun npeacraBiaseT co0oii:
MIPOM3BOJHOE HEHACKIIEHHBIX JKUPHBIX KUCIOT
MIPOU3BOAHOE AMHUHOKHCIIOTHI TUPO3UHA
HU3KOMOJICKYIISIPHBIN O€I0K

TJIMKOIICIITU L

Bri0epuTe 01MH NpaBUIbLHBIN 0TBET




IIpuunHoii pa3BUTHA HecaxapHOro AuadeTa ABJIsSAETCH:
neUIIT Ba30MPEeCcCHHA B OpTraHU3Me
M30BITOK Ba30MpPECCHHA B OPTaHU3ME
neQUIUT WHCYINHA
M30BITOK MHCYJIMHA
10. BoiGepuTe NpaBuJbHbIE OTBETDI:
Kaasuurpuoa:

el NS

1. wmerabonur ButamuHa D;
2. TIOBBINIACT YPOBEHB KANbIUS U (pochaToB B KPOBH
3. CHHTE3 ero 3aBeplIaeTcs B HOYKax
4. ero u30BITOYHBIN CUHTE3 BEJIET K OCTEOIOPO3Y
5. ero HeIOCTAaTOK B JETCKOM BO3pPAcCTe BEIET K 3a/IepP)KKe IOSBICHUS NEPBhIX 3y00B, Pa3BUTHIO
paxwura.
6. JTajoHBI OTBETOB K TECTOBBIM 3aJaHusAM TeMbl Ne 12 'opmMoHbI 1 ropMOHaAIbHAS
peryJsius MeTadoJIn4ecKUX MPoI1EeccCoB
1 2 3 4 5 6 7 8 9 10
5 BBA 1 4 5 1,2-6 I'BBAJ] 3 1 1-5
3.4-a

TecroBble 3agaHus K TeMe Ne 13 BuoXuMuUsi HEPBHOM M MbILIEYHOH TKAHU

1. BpiGepuTe 01MH NPABUJILHBIN OTBET:
Jlunuapl, HeCBOMCTBEHHbIE XMMHYECKOMY COCTABY HEPBHOM TKaHM:

1. chuHroMHUETHUHBI

2. TPUTIHLEPUABI

3. 1epebpo3uap

4. dochomumnumsl

5. xonectepuH
2. DHepreTHyeckasi IOTPeOHOCTH FOJIOBHOT0 M0O3Ta, IIIaBHBIM 00pa3oM, o0ecrieynBaeTcs 3a
cYeT OKMCJIEHHS:
OenkoB
TJIFOKO3BI
TPUTIIULEPUIIOB
TJINKOJIUIINIO0B
BBICHINX KUPHBIX KHUCJIOT
Bri0epuTe npaBu/ibHbIE OTBETHI:
Bo3HMKHOBeHUE U IPOBeIeHHEe HEPBHOT0 MMITYJIbCA CBSA3AaHO:
C U3MEHEHHMEM COCTOSIHUS HEKOTOPBIX CTPYKTYPHBIX 3JIEMEHTOB HEMpPOHA
C CYILECTBOBAaHMEM PA3HOCTH NOTEHUIMAIA TI0 pa3Hble CTOPOHBI IUIA3MaTHYECKO MeMOpaHEI
AKCOHOB
¢ paboToii Mem6pannoii Na', K'-AT®da3s!
¢ neiicreuem K*, Na* - macoca
C U3MEHEHHeM KOHIeHTpaiyy HoHos Ca’* BHyTpH aKCOHOB
BCE TIEPEYHCICHHOE BEPHO.
Bbi0epuTe npaBuJibHbIE OTBETHI:
Heiipomennaropsi:
COCIMHEHMsI, KOTOpPBIE HAXOASTCS B IPECUHANTUIECKOW MEMOpaHe B JOCTaTOYHON
KOHIIEHTpaLuu
0CBOOOXKIAIOTCS IPH [IEpeAaye UMITYJIbCa
BBI3BIBAIOT MIOCTIE CBS3BIBAHMUS C TOCTCHHANTHYECKON MEMOPAaHOM 3JIEKTPUYECKUH UMITYIIbC
MMEIOT CHCTEMY TPAHCIIOPTA [Tl YAAJIEHHS U3 CHHAIICa
MMEIOT BBICOKOE CPOZCTBO K TPAHCIIOPTHOM cHCTEMe yAaJeHHs U3 CHHAIICa
Bei0epuTe oquH NPaBMIIBHBIN OTBET:
B cocTaB MUOGHUOPHUILI He BXOANT:
1.DnacTun
2.AxTUH
3.Muo3sux

woakwhE
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4. TpononuH

5.AKTOMHO3HUH

6. BniOepure

CoxpameHue u pacciaadjieHue MbIIIL OCYIIeCTBJIAETCS

1. mocpeacTBOM IpeBpalIeHUs XUMHISCKONW dYHEPTHUH, 0CBOOOKIaromekics mpu ruapomse AT, B

MEXaHHUYECKYIO

¢ IMOMOIILI0 MHO3MHA, oOagaromero ATda3Holl aKTUBHOCTBIO

3a c4yeT 00pa30BaHUsI aKTHH-MHUO3MHOBOTO KOMILIEKCA

3aBHCHT OT KOHIIEHTpariu noHoB Ca®*

BCE IEPEUYHCIEHHOE BEPHO.

Bbi0epruTe npaBUJIBLHBINH OTBET:

DepMeHT, yYacTBYOIIUil B pecunTe3e AT® B MbIIIeYHOH TKAHU:

1. TIIIOKOKMHA3a 3. xapOOKCHKHHAa3a 5. ManataeruaporeHasa

2. KpeaTMHKHHAa3a 4. hymapaza

8. BblOepuTe NpaBUIbLHbBIH OTBET:

IIpyu MbIEYHBIX JMCTPO(MUSIX M JeHHEPBALMH MbILIL HA0JI0daeTCs:

pe3Koe yMEHbIIICHHE COAEPKaHMS MUODUOPHILUIAPHBIX OEIKOB

cHmkaercst ypoBeHb AT®D, kpearnndochara u ATDa3Has ak THBHOCTH MHO3HHA M aKTOMHO3HMHA

HE HaKaIUIMBaeTCs KpeaTHH U Hapymaercs ero (ochopuiinpoBanye

BO3pAacTaeT aKTUBHOCTh JIM30COMANIBHBIX (PEepPMEHTOB

BCE MePEUHCICHHOE BEPHO.

Bri0epuTe npaBu/ibHbIE OTBETHI:

Kpearunypus:

3TO yCUJICHHOE BBIBEJIEHHE KpeaTHHA C MOYOH

2. Habmogaercs IpU MHUONATHAX, TAK KaK KPEaTHH HE HAKAIUIMBACTCS U HAPYILACTCS €ro
dochopumupoBanue

3. CONpOBOXKIAETCS Pe3KUM TOBBIIICHUEM B MOYE KPEATUHHHOBOTO MOKa3aTesl —

KpeaTuH/KpeaTHHUH

HaOJIr01aeTcs P rOJI0AAHUH

HaOJI0JaeTcs MU caxapHOM AnadeTe.

10. BbiGepuTe npaBUJIbHBIE OTBETHI:
Jl1s AMaTHOCTUKM NMOBPEKAEHUII MHOKapAa BajKHOe 3HAUeHHE HMeeT Hccile0BaHle B
CHIBOPOTKE KPOBM AKTHBHOCTH:

Nak~own

ocakrwdpE

=

o &

1. menouno Gocdarassl
2. xwucnoit pocdarazbr
3. wmsodepmenrtor JIIAI'; u JIAL,
4. wzodepmentos JIAT, u JIILs
5. wu3odepmenTa kpeaTuHKUHa36 —MB.
JTaJ0HBI OTBETOB K TECTOBBIM 3a7aHusAM TeMbl Ne 13 Bruoxumusi HepBHOI 1 MBIIEYHOIT
TKAHU
1 2 3 4 5 6 7 8 9 10
2 2 6 1-5 1 5 2 5 12,3 3,5

TecToBble 3agaHust K TeMeNe 14 Buoxumus coeIMHUTEILHOH TKAHU
1. BbiOepuTe NpaBUIbHBIIH OTBET:
K oco0eHHOCTSIM COeUHUTENIbHOH TKAHU OTHOCUTCS
MaJloe COAEPKaHUE KIETOK
OCHOBHYIO MacCy COCIMHUTEIHFHOM TKaHH 00pa3yeT MEKKIECTOUYHOE BEIIECTBO
KOMITOHEHThI BHEKJIETOYHOTO MaTPUKCA CUHTE3UPYIOTCS KIETKAMU COSAMHUTENbHON TKaHU
MEXKJICTOYHOMY BEIIECTBY NMPUHAICKUT BEIYILAs POJIb B 00ECICUeHUU (PU3UUESCKUX U
(hM3HOTOTHYECKUX CBOMCTB COCTUHUTEIIHPHON TKAHH
5. B MEXKJIETOYHOM BEIIECTBE UMEIOTCH (PHOPHILIAPHBIE CTPYKTYPHI — KOJLIar €HOBBIE,
PETUKYIISIPHBIE U 3JTACTUYECKUE BOJIOKHA
6. Bce mepevncIIEHHOE BEPHO.
2. Bpi0epuTe OIMH NPABUJIbHBIH OTBET:
Mexk/1€TOYHOE BEelIeCTBO COCTUHUTEIbHOH TKAHMU COAEPIKUT:

roppPE




1. rmukoren

3. THaTypOHOBYIO KHCIIOTY 5. MOUEBUHY

2. JIAMAIBI 4. MUHEpAITLHBIE COTH
3. YCTaHOBUTH COOTBETCTBHE:
SAUKO3AMUHOTIUKAH pacnpedenerue 8 opeanusme

1.ruanypoHOBast KUCIOTa

A) XpsIIr, KOCTH, KOXKa, apTepuH

2.XOHJIPOUTHCYMbpAT

b) xo’ka, KpOBEHOCHEIE COCYABI, CEpACUHbIE
KJIaraHbl

3.nepmaraHcynbdat

B) cuHOBHaNbHAS W Ta3HAs KUJKOCTH,
CTEKIIOBHUTHOE TEJIO0, XPSIIT

4.xepatancynbdar

I') xpsirmn, poroBuIia, MeKITO3BOHOYHBIE THCKH

S.renapuH

J1) nerkue, medeHp, K0XKa, TydHBIE KIETKH

4. BpiOepuTe 01MH NPABUILHBII OTBET:

K npenmecTBeHHUKAM IJIMKO3aMHUHOIVINKAHOB OTHOCHTCS
MOJIOYHAs KUCJIOTa

acraparHoBasi KUCJIOTa

D-rmoxo3a

[JINKOTEH

renapuH

YCTaHOBUTH COOTBETCTBHE:

agakrwdeE

y2]l€60()H0-6€]lK06bl€ KOMNJieKcol xapakmepucmuxka

1 .TIUKOTIPOTENHEI A) cogepxanne 6enka - 5%

2.MPOTEOTTMKAHbI B) conepxanue 6enka — 95%

B) yrieBoHbIi KOMIIOHEHT — pa3BETBICHHBII
OJINTOCaxapuzn

I') yrneBogHBIN KOMITOHEHT — JITHHHBIH
HEPa3BETBIICHHBIN TOJUCAXapU]]

1) BBITIOTHSIOT B OCHOBHOM CTPYKTYPHYIO
(hyHKIHIFO

E) BBINONHSAIOT BCe (DYHKIMHU, IPUCYIITHE
OenkaM

6. BrpiOepuTe NpaBWIbLHBII OTBET:
JJIs TTTMKONPOTEHHOB XapaKTePHO:
1. TepmocTaOUIBLHOCTH
YCTOWYHBOCTD K ACUCTBHIO MPOTEOIUTHYECKHX (PepMEHTOB
JIOKaJM3alys Ha BHEIIHEH OBEPXHOCTH OMOIOTHUECKHX MEMOpaH, B OMOJIOTHYECKUX
HKUAKOCTSIX
YTJIEBOIHBIA KOMIIOHEHT NPUIAaET UM CIIEU(PUIHOCTD
crenn(pUIEeCKUM KOMIIOHEHTOM MHOTHX TJIMKOIIPOTENHOB SIBJISIOTCS] CHATIOBBIE KUCTIOTHI
BCE NIEPEYUCIEHHOE BEPHO.
Brbi0epuTe 01MH MPpaBUIbHBIN 0TBET
OCHOBHBIM 0€JIKOM COeTNHMTEIbHON TKAHM ABJIAETCA:
aKTUH
KOJUIareH
MHO3HH
IbOYMUH
rI00yIMH
Brbi0epuTe Bce mpaBUJIbHbIE OTBETHI:

wmn

No ok

Ok~ whE

O0s13aTEeJILHBIMYI YYACTHHKAMM MPOLECCA TMIPOKCHINPOBAHNSA MPOJIUHA B MPO-0-HeNsiX
KOJLJIareHa SIBJIAIOTCS:

KHCIIOPOJT

sutamuu C

xene30 B peppo-opme (Fe*)
0-KETOTJTyTapOBasi KUCIOTA
putamMuH H.

agrwnE



9. Bwpi0epuTe OMH NPAaBUJIbHBIH OTBET:
DJIACTHH MOKET PACTATMBATHCSA B IBYX HanpaBJeHUAX 6Jjaroaaps:

JECMO3HUHY
MIPOJINHY

TU3UHY

METHOHHUHY

KOJUTareHy

10 BriGepuTe 01MH NPaBUJILHBII OTBET:
XapakTepHble 0c00eHHOCTH (PHOPOHEKTHHA:

agkrwdE

1. sBusieTcs TTUKOIPOTEHMHOM
2. WMEEeT HECKOJILKO IICHTPOB CBS3BIBAHUS C PA3IMYHBIMU MOJICKYJIAMU M KJIETKaMHU
3. cnocoOCTBYET afre3uu KIeTOK
4. COCTOWT W3 ABYX CYOBEIUHHUII, CBEPHYTHIX B TJIOOYIAPHBIE TOMEHBI
5. Bce IepeUrCICHHOE BEPHO.
JTaJI0HbI OTBETOB K TECTOBBIM 3a1aHusIM TeMbl Ne14 Buoxumus coeIUHUTEIbHOH TKAHU
1 2 3 4 5 6 7 8 9 10
6 3 BABI'[] 3 1-OBe, 2-arn 6 2 1-4 1 5

TecroBble 3aganus K TeMe Nel5 buoxumus Tkaseii nojsocTu pra. buoxumuyeckue
MeXaHU3MBbI IATOJOTHH TKaHel mojaocTH pra. MexaHn3Mbl 3alliMThI IMAJIH

1. BsbiOepuTte npaBUIbHBII OTBET.

Camasi MHHepaIM30BaHHAsI TKAHDb 3y0a:

1. nmeHTuH
2. >SMaib

3. 1neMmeHt
4. mynemna

2. BpbiOepuTe 0UH NPABUILHBIH OTBET:

OCHOBHBIM MHUHEPAJILHBIM KOMIOHEHTOM MHUHEPAJIH30BAHHBIX TKAHEH sIBJIsIeTCA:
ruapokcuanatut — Cajo(PO4)s(OH),

dropamatut — Caio(PO,)sF2

crponiueBblit amatut — CagSr(PO,4)s(OH),

Kap60HaTaHaTI/IT — Calo(PO4)4(C03)3(OH)2

xsopanatuT — Cayo(PO4)sCl,

Bri0epuTe npaBU/IbLHBIA OTBET.

I/IOHLI ¢ropa:

woakwbdE

YYacCTBYIOT B M30MOP(HBIX 3aMEIIECHHUIX

MOBBIIIAIOT YCTONYMBOCTH MaJIH K KapUECY

MOBBIIIAIOT YCTOMYMBOCTD IMAJIM K M3MeHeHusIM pH cpezbl
00pa3yroT (propanaTuThl

BCE TIEPEUYHCIEHHOE BEPHO

4. BblﬁepuTe NPaBUIbHBINA OTBET.

BoabmMHCTBO 0€1KO0B 3MaJIM SIBJISAIOTCH:

arwdE

1. raukompoTenHaAMH

2. JUIONpPOTEMHAMU

3. ¢docdonporrneHamu

4. XpomompoTenHaMHU

5. raukogochonpoTenHaMH.

5. Bpi0epuTe NpaBUIbLHBII OTBET.

PoJib HakonuTe sl KAJILIUSA B IEHTHHE BbINOJIHSET:
1. Tryramar

2. uurpar

3. acnapTrar

4. manar




5. CYKIMHAT.

6. BpblOepuTe NPpaBUIbHbIN OTBET.

Opraanvyeckuii MATPHKC EMEHTHOI'O CJI051 COCTOMT W3:

1.xomnarena I u III Tuna

2.37acTrHA

3.rmobynuHa

4.1aMUHHUHA

5.xomnarena IV tuna.

7. BbiOepuTe mMpaBUJIbLHbIE OTBETHI.

HenukyJa:

1.00pasyeTcs B pe3yabTaTe CIIOHTAHHOM aACcOpOLMHU U arperanuy MyLIHHOB CITIOHBI
2.TIOCIIEHAN CEKPETOPHBIA MPOAYKT aMeI00IacTOB

3.mporecc 00pa3oBaHus YCKOpPsIeTCs PpH CHIKeHUH pH poToBoit sKuakocTu

4.mpouecc 00pazoBaHUsl YCKOPSETCs TP MOBBIIEHUH PH pOTOBOM KUAKOCTH

5.perynupyeT nuddy3uro pa3THIHBIX HOHOB U3 CIIFOHBI B SMaJIb WIH U3 SYMAIIU B CIIOHY.

8. ¥YcraHoBHTe COOTBETCTBHE.

noaucaxapuo 3y6Ho2o Haiema Xapaxkmepucmuxa

1.JIeBan A) pa3BeTBIICHHBIN TOJTUCAXapHU/I, COCTOSIINHA U3
OCTaTKOB TIFOKO3EI

2.JlexcTpan b) cocrout u3 ocTaTkOB PPYKTO3BI

B) Monekyipl TIMKaHa 0JITO COXPAHSIOTCS B 3yOHOM
HaJIeTe

I') 6vicTpo TUApONU3yeTCs (hepMEHTAMH HEKOTOPBIX
CTPETITOKOKKOB

/1) HepacTBOpUMBIii INIMKaH

E) nerko pactBopuMBbIii TIMKaH

9. YCcTaHOBHTH COOTBETCTBHE.

Tun 3y6H020 KamHs Xapaxmepucmuxa
1.HagnecHeBO A) OTHOCHUTCS K CIIFOHHOMY THITY
2.1mosIecHeBOM b) oTHOCHTCA K CBIBOPOTOYHOMY THITY

B) pacnonaraercst Hax rpeOHEM JECHEBOTO Kpast
I') umeeT cepoBaTO-KENTHIN IIBET
J1) He 3aMeTeH MpHu 0CMOTpE TIOJIOCTH pTa
E) umeer TeMHO-KOPHYHEBBII MM 3€I€HOBATO - YEPHBII LIBET
X) cocoGcTByeT NaToIOTMUECKUM MIPOLEccaM B apoJOHTE
3)cmocoOCTBYET pa3BUTHIO Kapreca 3y0OoB
10. BbiGepuTe oquH NPaBUILHBINA OTBET:
OCHOBHBIM MeTa00JIUTOM, KOTOPBIIl pa3pyliaeT CTPYKTYPY SMAJIH SABJISACTCH KHCJI0TA:
1. magpMUTHHOBAS 3. MagTbMUTOOJIEHHOBAS 5. ssHTapHas
2. MOJIOYHAs 4. a-KeTorTyTapoBas
ITaJIOHBI OTBETOB K TECTOBBIM 3aJaHUAM TeMbl 15 Buoxumusi TkaHeil MoJ10CcTH pTa.
BuoxumMuyeckue MeXaHU3Mbl 1aTOJIOIMH TKaHel MoJ10cTH pTa. MeXaHM3Mbl 321U ThI YMAJIH

1 2 3 4 5 6 7 8 9 10
2 1 5 5 2 1 | 135 16,00 18,803 2
2_aaB5H 2-6aﬂaeam

TecToBble 3agaHus K TeMe Ne 16 buoxumMus poToBoii KMIKOCTH

1. BbiOepuTte 0AUH NPABUIBHBINA OTBET:
I'iukonpoTreuHbl, NPpUIAOLINeE CJAI0OHE BA3KOCTh U TATY4eCTh, 3AIIMIIAI0IIHE
CJIM3HUCTBIE 00010YKH OT XUMHYECKUX, MEXaHUYECKUX U TEPMUUYECKUX BO3I€iiCTBUIA:
1. MyTTHBI 2. IINCTATUHBI 3. rUCTATUHBI 4. cTaTXepuHbI 5. KHHUHBI

2. Bpi0epuTe O1MH NPABUJIbHBII OTBET:
pH cMemIaHHOM CJIIOHBI:
1.55-6,0 2.6,0-6,7 3.65-75 4.74 -1,8 5.7,8-8,2

3. Bpi0epuTe npaBUIbHbIE OTBETHI:
BydepHbie cucTeMbl CMEIIAHHON CITIOHBI:

1. arteraTHas 2. pocharras 3. remornoOWHOBAS 4. OenkoBass 5. OukapOOHAaTHAs



4. Bpi0epuTe OIMH NPABUJIbHBII OTBET:
Munepanusyomasi pyHKIUSA CIIOHBI 3aBUCHT OT CO/IEeP:KAHHUA B Heli:
1. moros K" u Na* 3. MOHOB TSKEIBIX METAJUIOB Ag+, ng+, 5.uoHoB |' u CI’
2. nonos Ca®* u pocaros  Ph**
4. owmkapoonaroB HCO3; ® THOIMOHATOB
SCN°
5. Bpi0epuTe 01MH NPaBUJIbHBII OTBET:
IIpu nonm:kenun pH MmuHepanusaymomas GyHKUuUs CJAOHbI:
1. ocTaeTrcs 6€3 M3MEHEHHS 3. CHIDKACTCS 4. IMeeT pa3HOHAIIPABJICHHBIN XapaKTep
2. IOBBIIIACTCS 5. HU OJIMH OTBET HE BEPCH
6. Brpi0epuTe ONMH NPaBUJIbHBIIH OTBET:
IoBpexnaomuM gelicTBMEM HA MUKPOOHbIE KJIE€TKH 00J11a10T NPUCYTCTBYIOIINE B

CJIIOHE:
1. nu3ormM 4. mepoKcH] BOIOPOia
2. CyNepOKCHIHBIN aHUOH-PaIUKaAI KUCIOPOa 5.Bce MepeyrcICHHOE BEPHO

3. THIIOTHOIIMAHATEI
7. Bpi0epuTe npaBUJIbHbIE OTBETDI:
K npuyunam pa3BuTusi Kapueca MOKHO OTHECTH:
1. u36pITOUHOE TTOTPEOIIeHHE PAaPUHIPOBAHHBIX YTIIEBOJI0OB
2. HapyIlIeHUEe CBOMCTB U COCTaBa POTOBOM JKHIKOCTH
3. 30BITOYHOE HAKOIUICHUE 3yOHOrO HaJIeTa
4. nuThEBas BOJIA C HOPMaJIBHBIM COoepKaHueM ¢GTopa
5. TMpUCYTCTBHE B CIIOHE MHKPOOPTaHW3MOB, HCIOJNB3YIOIIME B KayecTBE MHUTATEIBHBIX
BELLECTB OEJIKU U aMUHOKUCIOTEL.
8. BbiOepuTe 0qUH NPABUIbHBII OTBET:
Oco0eHHOCTH AMHUHOKHUCJIOTHOIO COCTABA TMCTATHHOB:
1. coneprkat OoJbIIIOE KOTMYECTBO TUCTUANHA 4. collepKaT OOJIBIIOE KOIMIECTBO CEpUHA
2. coaeprkaT 0OJbIIIOE KOJTUYECTBO MPOJIMHA 5. comepkat 0OJIBIIOE KOJTMYECTBO
3. comeprkaT OOIBIIOE KOINIECTBO THPO3HHA apruHUHA
9. Bpi0epuTe 01MH NPAaBUJIbHBII OTBET:
K 3amuTHBIM cuCTeMaM MOJ0CTH PTa MOKHO OTHECTH:
1.pepmeHT Tr30IIAM 4. a-amuiazy
2. CEKpPEeTOPHBIE UIMMYHOTIIOOYTUHBI 5. Bce IepevncIeHHOe
3. oydepnyto cuctemy [HCO3-]/[H2CO3]
10. BpiGepuTe npaBUJIbHbIE OTBETHI:
B ruarHocTuyecKux HesiX CJAIOHY HCTOJIb3YIOT:

1. mpu omnpeAeneHruy TPYIIbl KPOBU 3. B IMarHOCTHUKE OIyXoJied 1 3a00JieBaHUi
2. JUI4 UCCIIEZIOBAHMUS CKOPOCTH CITIOHHBIX XKeJe3
MeTabo3Ma JeKapCTB 4. B TMaTHOCTHKE paKa WU MpeapaKa KemyIKa

ITaJI0HBI OTBETOB K TECTOBBLIM 3aJaHUuAM TEMbI 16

1 2 3 4 5 6 7 8 10

©

1 3 2,45 2 3 5 1,2,3 1 5 1-4

2.2. JJaGopaTtopHbie paGoThl (MpaKTHYECKHE PA00OTHI) 0 TEMaM THCIHIIIMHbI
Tema 1. CTpoenue, cBoiicTBa U (pyHKIUM 0€JIKOB 1 aMUHOKHCJIOT

HpI/IcyTCTBI/Ie BCIICCTB 0OeIKoBOI npupoabl B OHOJIOrHYECKOM MaTtepualie U JICKAPCTBEHHBIX Mperiaparax
MOKHO 06Hapy>KI/ITI) C IOMOLIbIO psAda Ka4YCCTBCHHBIX peaKuHﬁ. ,HJ'I?{ 06Hapy)KCHI/I$I OeIKOB CYILIECTBYIOT JBC
TPYIIIBI PEAKLUI: IBETHBIE PEAKLIMK U PEAKIIMH OCAXKIEHUSI.

PaGora 1. IIBeTHbIe peakuM HA GeJIKH

HpI/I B3aHMO}16ﬁCTBHH Oenka ¢ PA3INYHBIMU XUMHUYECKUMU BEIICCTBAMHU BO3HHUKAIOT OKPAIICHHBIC ITPOYKTHI
peaknuu. OOpa3oBaHue HMX OOYCIOBJIEHO MPUCYTCTBHEM B MOJIEKyJle Oelka TOW WM WHOW aMUHOKHCIIOTEHI,
MMEIOIeil B CBOEM COCTaBE ONPEACICHHYI0 XMMUYECKYI0 TPYNIHPOBKY. 3HAYEHUE I[BETHBIX PEaKIMi COCTOUT B
TOM, YTO OHHMH JAaOT BO3MOXHOCTH YCTAaHOBHUTH 6CJ'IKOBy}O nmpupoay BE€HIECTBA MW J0Kas3aThb IPUCYTCTBUE
OIMNPCACIICHHBIX aAMHUHOKHCIIOT B pPa3JIMYHbIX HPHUPOJHBIX Oenkax. Ha ocHoBanuu HEKOTOPBLIX NBETHBIX peaKHI/Iﬁ
paapa60TaHLI METOABI KOJIMYECTBEHHOI'O OIPCACIICHUSA 0€JIKOB ¥ aMMHOKHCIIOT.

]_[BGTHI)IC peaKkiur MOKHO Pa3ACInUTh Ha /IBa TUIIA:



1. VHuBepcanbHBle — OMypeToBas (Ha Bce OCMKM M TENTHIB) M HUHTHAPUHOBasS (Ha BCE O-
aMUHOKUCIIOTHI U OEJIKN);

2.Crnemmdugeckne — TOJIBKO Ha OIpeneIéHHBIE aMHUHOKHCIOTHI B OelKax W pacTBOpax
AMHHOKHCIIOT (peakIiy KCaHTOmpoTenHoBast, Do, AnaMkeBuda 1 p.)

A. BuyperoBas peakuusi Ha nenTHAHYI0 rpynny (peakuus Iluorposckoro)

Hpunyun memooda. Bce Oenku mpu oOpabOTKe COMSIMH MEAW B IICTOYHOM cpelme OOpa3yroT XelxaTHBIN
(KJICITHEBUAHBINA) KOMIUIEKC (DHOJIETOBOTO I[BETAa C KPAaCHBIM WIM CHHUM OTTEHKOM (B 3aBHCHMOCTH OT YHCIa
NEeNTHIHBIX CBs3edl B Oenke), YTO SIBISETCS YHHMBEPCAIBHOM KauecTBEHHOW peakuueil Ha Oenku, KoTopas
Ha3bIBaeTCs Ouypemogoinl peaxiyeil. CBOE Ha3BaHME 3Ta peakiys NOIy4usia OT IPOU3BOJHOIO MOUCBUHEI duypema
(;mar.bi nBy-, NByX + urea MoueBuHa; ciHOHUM KapOamomnmoueBnHa HoN — CO — NH — CO — NH,), koTopsiii naér
TaKylo ke peakuuio. [1onoKuTeNnbHYI0 OMYypEeTOBYIO PEaKLHIO JAIOT OPraHUYecKHe COCIUHEHHS, UMEIOIIHNE He
MeHee JABYX IMENTUIHBIX CBs3eH, T.e. HayMHAS C TPUIENTHIOB BCE OJMIONENTHJbI, MOJIUNENTHIB U OCIKH.
[onararor, yTo 00pa3oBaHHE OKPAIICHHBIX KOMIIEKCOB C HOHAMHM MEIU IPOUCXOIMT BCIECACTBHE TOTO, UTO
MENTHIHBIE CBSI3H [TOJBEPTAOTCS B MIETIOYHON cpefie KEeTOCHOIBHOM TayTOMEPH3aIIH:

O H OH
| |

—C—N=—= C=N-—

Bomopox eHONBHOH TPYHIBI IMPH 3TOM JIETKO OTIICIUISIETCS, B pe3yNbTaTe 4ero MeAb MPHCOCTUHACTCS K
atoMy kuciopoma. Kpome Toro, moH Meam oOpa3yeT KOMIDIEKC C YETBHIPEMs aTOMaMH a30Ta, BXOIAIINMH B
METNTUHBIC CBS3H U MMEIOIIMMHU CBOOOHBIC JICKTPOHHBIC Mapbl, 00pa3ys ¢ HUM xoopauHannoHHBIC CBSI3H.

Xona pa6oTsl. B npobupky HamuBaroT okoyio 1 mi pactBopa 6enka, 1-2 mir 10%-Horo pacTBopa rHIpOKCHIA
Hatpusi ¥ 1-2 xamum pactBopa cynbgara menu(ll). IIpu B30anThIBaHUM MMOCTENEHHO pa3BUBACTCS (huoemosoe
OKpalBaHue.

PesyabTar:

BriBOa:

b. HunruapunoBas peakuust

Ipunyun memooa. Bce OenKW, NONUNENTHABL, OJUIONCNTHIB W CBOOOAHBIE AMHHOKHCIIOTHI JIafOT
XapakTepHOE CHHee WIN (DHOJETOBOE OKpAIIMBAaHWE C HHHTUAPHHOM (THapata 1,2,3-MHAQHTPHOHOM) IIpU
HarpeBaHnu. Peaknmst oOycioBieHa B3aMMOJCHCTBHEM HHUHTHIpPWHA C o-aMHHOTpymmod. [Ipu HarpeBaHum B
MNPpUCYTCTBUM HUHTHUAPUHA TIPOUCXOAUT OKHUCIUTCIBHOC JAC3aMHUHUPOBAHUC O-aMUHOIPYIIIlI aMHWHOKHCIIOT, a
MOJICKYJIa HUHTUAPWUHA IIPHU 3TOM BOCCTAHABJINBACTCS:

o 0o
R Il I

OH H R

| 4 >4 |

HC—NH, + Q & E NH; + C=0 + CO:

| |

COOH " OH — H
0 (0

o — AMHHOKHCJI0TAa QOKHCJIEHHbIH BoccranoBiieHHBIH Aapaernp
HHHTHAPHH HHHTHAPHH

BoccraHOBIIEHHBIM HUHTUIPUH pearupyer ¢ aMMUAKOM U IPYrol MOJIEKYJIOM OKHUCIEHHOI'O HUHTHMJIPHUHA, B
pe3ynbpTate obOpa3yercsl MPOAYKT KOHICHCAIMM, OKPAIICHHBIM B CHHUN WM (HOJETOBBIA LBET (T.H..ITypryp

Pyamana):
('? 0] O o
H " H
HO
Il I I Il
o o o o
TpHKeTOrHAPHH/IEH BoccranoBiaeHHbIH [ypnyp Pysmana

HHHTIHAPDHH

Xoxa paboThl.

1.TIpomensIBalOT peakmuio ¢ KakoW- JHOO0 aMHHOKHCIIOTOM, HampuMep ¢ riuiuHoM. HammBaior B
mpoOupKy okoso 1 MJI pacTBopa IIHIKHA, TOOABIAIOT 5-6 Kamens pacTBOpa HUHTHIPWHA W HArpPeBaroT.
[NosBrsieTcst cuHe-(hHOIETOBOE OKpAIINBAaHHUE.

2.Taxyro e peakiuio npoBojsT ¢ 1-2 mu pacTBopa Oedka, B3siB 0.3-0,5 M1 pacTBopa HUHTHAPHHA.
[NosBnsiercst cune-puoneroBoe (MHOrAa po30BO-(HONIETOBOE) OKpamuBaHue. C TedeHHEM BpEeMEHHU
pacTBOp CHHEET.
Pesyabrart:



BeiBog
B. KcanTonporennosas peakuust (peakuusi Myabaepa)
Ipunyun memooa. KcaHTONPOTENHOBAs PEaKIHsl OTKPHIBACT B OENKaX HAINYNE IUKIMIECKUX aMHHOKHCIOT
— Tpuntodana, peHUIATaHNHA, THPO3UHA, COIACPIKAIINX B CBOEM COCTaBe OEH30JIbHOE KOJIBIIO.
BonpmmHCTBO 0€TKOB TPH HArpEeBaHMM C KOHIICHTPHPOBAaHHON a30THOM KHcioTOW maér xkénroe
OKpaIllMBaHHE, NEPEXOANICe B OpPAHXKEBOE IPH MOJIIENauMBaHUU. Peakius o0O0yclIOBI€Ha HUTPOBAaHHEM
OEH30JIbHOTO KOJIblia ¢ 00pa30BaHUEM JTMHHUTPOIIPOM3BOAHBIX COeNMHEHUH xénrtoro nsera. OTciona e€ HazBaHHe (

rped. xanthos ®EnTeIi).
OH OH

-2 H,0 O:N NO.
+ 2HNO; —_—

|
CH;— CH— COOH CH:— (':H — COOH
lllﬂz NH
HHHTPOTHPO3HH
Tupo3un A poTHp

(>xenTOrO IBETA)

JloGaBieHne THIPOKCHIA HATPUsl NPUBOAMT K OOpa30BAaHHWIO HATPHUEBOM COJNIM XMHOWAHOW CTPYKTYpHI —
JUHUTPOTHPO3NHA (OPAaH)KEBOTO [(BETA):

(0] O Na
I I

O;N =N=0
+ NaOH + H0

|
CH, —?H— COOH

NH;

Hatpuesas coJb
AHHHTPOTHPO3HHA
(opanxxeBOro nBera)

Xon paborsl. HammBator B mpoOmpky okomo 1 M pactBopa Oenka u TpHOABISIOT 5-6 Kamenb
KOHILIEHTPUPOBAHHON a30THON KHCIOTHI. [losiBisieTcss ocalok JeHaTypUpOBAaHHOTO OelKa, KOTOPBIH OKpalIiBaeTcs
NpY HarpeBaHUM (OCTOPOXKHO!) B KENTHINA 1BeT. J[atoT MpoOupKe OXJIAIUTHCS M OCTOPOXKHO MpruoaBisioT 10%-HbIit
pacTBOp TMAPOKCUIA HATPHSL, TIOKa HE HAUHETCS TTEPeXo/l KENTOH OKPACKH B OPAHIKEBYIO.

Pe3yabTar:

BriBoj:

I'. Peakuus AjamMKeBHYa

Hpunyun memooa. Tlpu npubasiieHHH K OSJIKY HEOOJIBIIOT0 KOJUYECTBA MIMOKCHIOBON KUCIOThI HA TPAHUIIE
C KOHIICHTPHPOBAHHOW CEpHOH KHUCIOTOW TOSABISETCS KpacHO-(DHOIETOBOE OKpaliMBaHHE. JTa peakius
00ycJIOBICHa IPUCYTCTBIEM B MOJIEKYJe Oenka TpunTogaHa.

Peakmus ocHOBaHa Ha CITOCOOHOCTH TpHUNTO(aHA B KUCIOW CpPE/ie pearupoBarh C TIMOKCHIIOBOH KHCIIOTOM C
o0pa3oBaHNEM COCTUHEHHUS, OKPAIICHHOTO B KPacHO-(PHONETOBHIM mBeT. [Ipm HarpeBaHWH [BE MOICKYIBI
TpunTodaHa B3aNMOACHCTBYIOT C TIMOKCHIIOBOM KHUCIOTOH ¢ 00pa30BaHHEM OKPAIIEHHOTO MPOIyKTa KOHICHCAIIH:

CH;~—CH — COOH

H |
—CH,~CH—COOH  ¢—¢ _—MO —CH;— CH —COOH Nu,
2 | i é NH;
H NH, OOH N
H
N CH N
' H
COOH I
LanokcuioBast
Tpanrodpan KHCJIOTA IponyxT KOHAEHCANHH
TpUNTOPAHA C NIHOKCHIOBOH
KHCJIOTOH

Xoxa padorel. HamiBaioT B poOHpPKY HECKOJIBKO Karlellb pacTBopa Oelka, MpUOaBISIOT 5 Karenb JeASHON
YKCYCHOW KHCJIOTHL. PacTBOp CHauama cierka HarpeThb, 3areM oxJaauTbh(!!!) u ocropo:xkno (!) mo creHke
MpoOHpPKH, YTOOBI )KUIKOCTH HE CMEIINBAIUCH (TIOACTIanBaHue), TPWINTh 10 Kanems KOHIEHTPUPOBAHHOMN CEpPHOU



KUCIOTHL. [Ipy CTOSHMM Ha IpaHMIE IBYX CIOEB JKHIKOCTH IMOSBISIETCS KpacHO-(uoneroBoe komblo. IlosBieHne
OKpAacKH MOXXHO YCKOPHTb, TIOMECTHUB ITPOOUPKY B KUITALIYIO BOASHYIO OaHIO.
Pesyabrar:

BriBOsa:

. Peaknusa ®ons

Hpunyun memooa. Peaxius @onsg yka3plBaeT Ha NPUCYTCTBHE B O€JIKE aMHUHOKHCIOT, COJACPIKAIIUX
CTa0OCBA3aHHYIO Cepy — HMHUCTemHA. METHOHMH, XOTS W SIBIISCTCS COJACpXKaIleH Cepy aMHHOKHCIOTOW, JaHHOW
peakuuu He Ja€T, MOCKOJBKY cepa B HEM CBsI3aHA MPOYHO METHIBHOM rpynmnoi. Peakuusi cocTout B TOM, 4TO NpU
KUTISTYCHUH OeNKa O IEN0YBI0 aMUHOKHUCIIOTHI (IIUCTEHH U IIUCTHH) JISTKO OTHICTUISIIOT CePY B BUAE CEPOBOIOPOA,
KOTOPBIH C TUTIOMOUTOM HATpUs MacT YEPHBIN WK OYphIi 0caoK Cynb(huaa CBUHIIA!

(CH;CO0);Pb + 2NaOH —— 2 CH3;COONa +{Pb(OH), + u36mrox NaOH

Pb(OH); + 2NaOH — Na,Pb0; + 2 H;0 + wu36urok NaOH

CH,—SH CH,—OH

CH—NH; + 2NaOH ———>éH-—-NHz + NaS + H0
(l:00H (IIOOH

Iucrenn Cepun

Na,S + Na;PbO; + 2 H,O — {PbS + 4NaOH
Ocajox

4epHoro
uscra

VIHTEHCHBHOCTD OKpAacKd 3aBUCHT OT KOJHWYECTBA B O€NKe IMCTEMHA W IIUCTHHA, COJCpIKAIINX
c1ab0CBA3aHHYIO Cepy, M OT KOHIIEHTpauy Oellka B pPacTBOpE.

Xoa pa6orel. HanmBaroT B mpoOupKy OKojo 1 MiI pacTBopa areraTa CBHHIIA M MOHEMHOTY NMPHOABISIOT
10%-Hb1ii pacTBOpP THAPOKCHIA HATPUS OO PacTBOpeHMs 0Opa3oBaBLIErocs THUIPOKCHIa cBUHIA. [IpuiuBaror
HECKOJIbKO Karlelb Hepa30aBICHHOro Oellka KypHHOTO siflla U CMECh OCTOPOXHO HarpeBaroT. PacTBop HauumHaeT
TEMHETh U BBINAJaeT 0cafoK YEPHOTo WM Oyporo IBeTa.

Pesyabrar:

BoiBoa:

IIpakTnyeckoe 3HaYeHHe PadoThl. KauecTBeHHBIE peaKIMH (WK [IBETHBIE PEAKIIMH) UCTIOIB3YIOTCS B KIIMHUKO-
OMOXMMUYECKHX J1abopaTopHsX, GapMaleBTHIECKOH MPAKTUKE W OMOXUMHUYECKNX UCCICAOBAHUAX IS
0o0OHapy>KeHHsI IPUCYTCTBHS O€NKa 1 aMHMHOKHCIIOT B OMOJIOTHUECKHUX CPeiaX, KaueCTBEHHOTO aHaIN3a OeJTKOBBIX
JIEKapCTBEHHBIX CPE/ICTB, IIPETIAPATOB THAPOJIN3ATOB OEITKOB M aMHHOKHCIIOT, @ TAK)Ke JUIS BBISIBICHHS
PacIoNoKeHNsI aMUHOKHUCIIOT, IENITH/IOB 1 OEJIKOB Ha XpOMaTorpaMMax | sJiekTpodoperpaMmax. Muorue
Ka4eCTBEHHbIEC PEaKIMH IT0JIOKEHBI B OCHOBY METO/I0B KOJIMYECTBEHHOTO OIIPEAEIICHHs OEIIKOB.

Pabota 2. Peaknum ocaxkienusi 6eJ1KoB

CTaOMIbHOCTh PACTBOPOB OEIIKOB ONPEJEISeTCs] HATMYUEM Y OCJIKOBBIX MOJIEKYJI IByX OCHOBHBIX (haKTOpOB
YCTOWYUBOCTH — 3apsifia ¥ TUAPATHOU 00070YKu. OJHOMMEHHBIN dJIEKTPUUECKUN 3apsiy (B OONBIIMHCTBE CIIy4acB
OTpULATENIBbHBII) O0YCIIOBIMBAET B3aWMHOE OTTaJKMBaHHE OENKOBBIX MoOJeKyll. BomHas (rumpatHas o0oiouka)
TaKxke He MaéT OEJIKOBBIM YacTHUIIAM OOBETUHATHCS (arperupoBaTh), CIOCOOCTBYS yASpKAHUIO X BO B3BEIIEHHOM
COCTOSIHMH 1 TIPEJIOTBpAIlasl BBINAJAEHHE X B 0CA/I0K (CETMMEHTALIHIO).

B xonme Hay4HBIX HCCIIEIOBaHHMM, a TaKKe IPU PA3NIMYHBIX KIMHUYECKUX aHaJM3aX YacTO MPHUXOAWTCS
0cBO0OOX/IaTh OMOJIOTMYECKUE KHUIAKOCTH WM Pa3iuyHble SKCTPAKThl (HampuMep, U3 MO3ra, IeYeHH, MBIIII UT.II.)
oT 6enkoB. /Iyl 3TOr0 NPUMEHSIOT pa3Hble CIOCOObI ocaxieHus. [ ocakaeHus Oeilka He0OXOIMMO YCTPaHUTh
(hakTOpBI €ro yCTOWYMBOCTH B PACTBOpE — Pa3pyIIUTh 3alIUTHYIO BOJHYIO 00OJOYKY M CHATH (MJIM CBECTH K
MHHUMYMY) 3apsif OenxoBod Mosekynbl. IlonmHoe u OblcTpoe ocakaeHHe OENKOB MPOMCXOMUT HPH JOCTHIKEHHH
M303JIEKTPUYECKON TOUKH.

Peakimn ocaxeHuss OEIKOB BECbMa pa3HOOOpa3HBI, OJHAKO HMX MOXKHO pa3lelUTh Ha JIBE OCHOBHEIC
IPYIIIBL: PEAKIIUK 00PATHMOTO OCAKIAEHHUS (6bICAIUSANUA) W PEAKIIMU HEOOPATUMOTO OCAXKICHUS (0CHAMYPAUULL).

A. BeicanuBanue 0eJIKOB CyJb(haTOM aMMOHUS

IIpunyun memooa. BricanuBaHne — MPOIECC OCAXKACHUS OETIKOB COJSIMU IIETOYHBIX M IIETI0YHO-3eMETIbHBIX
METAJUIOB, KOTOPBII SBISETCS OOpaTMMBIM M COXpaHSeT HAaTHBHBIC CBOWCTBAa O€JKOB. BricamuBaHue MOXKHO
NPOBOJMTH He TONbKO coyisiMu akTuBHBIX MetamioB (Na,SO, NaCl, KCI, MgSO,, MgCl, u ap.), Ho u consamu
ammonusi, Hanpumep (NH,),SO,. Bcee BerectBa 310ro Tvna HeHTpanu3yroT 3apsaa OSIKOBBIX YaCTHI U BBI3BIBAIOT
MX JeTHJpaTallvio, YTO BeAET K OCakAEHHIO Oenka. MexaHW3M 3TOro Ipolecca MOXXET OBITh IpeAcTaBieH
crenyonM o6pazoM. VIOHBI CONM TNPUTATHBAIOT MOJSIPU30BAHHBIE MOJIEKYJBI BOJBI, YMEHBIIAS TEM CaMbIM



KOJIMYECTBO BOJIbI, B3aMMOJECHCTBYIOIIEH ¢ OEIKOM, NMOCKOJBKY MPU BBICOKMX KOHLEHTPAIMIX COJEH KOIHUYECTBO
MOHOB COJIM OTPOMHO TI0 CPaBHEHHIO C YHCIIOM 3apsDKEHHBIX TPy 6eikoB. [lepemenienne MOIeKyIl BOJIbI K HOHAM
COJIM COIIPOBO’KAAETCS OJJHOBPEMEHHBIM Pa3pyIICHUEM 3alIUTHBIX THAPATHBIX 000I0UEK BOKPYT MOJIEKYJ OEJIKOB U
BElET K CHIDKCHHIO HMX DPAaCTBOPUMOCTH. bBENKM OCaXKHAIOTCS TakXKe M3 BOAHBIX PAcTBOPOB HEMOJSPHBIMU
PacTBOPHUTEISIMU, CMEIINBAOIIMMUCS ¢ BO#OH. C 3TOH HEeTbi0 0OBIYHO HCTIONB3YIOT B KAYECTBE BOJAOOTHUMAIOIINX
CPEACTB 3TAHON, METAaHON M aneToH. PakTHYeCKn 3TO — TO )K€ BhICANMBaHKE. BhIcanuBaHNE MIMPOKO HCIOIB3YIOT
Ul (ppakuIMOHUPOBAHHUS M OYUCTKM OEJIKOB, IOCKOJIKY MHOTHE OCNKM Pa3iM4yaloTcsl M0 pa3Mepy THAPAaTHOMN
000JIOYKN W BEJIMYHMHE JJIEKTPHYECKOro 3apsaa. s KakJoro M3 HUX MMEETCSl CBOSI 30HAa BBICAJIMBAHUS, T.C.
KOHLIEHTPAIHS COJIU, ITO3BOJISIOIIAS JIETUAPATHPOBATh JAHHBIH OEJIOK M 0CaUTh €ro.

Xoxa pa6orsl. K 1 M1 CHIBOPOTKM KpPOBH J00aBJISIIOT 1 MIJI HACHIIEHHOT'O pacTBoOpa cyibdaTa aMMOHHS U
nepeMeIInBaT (MOoJIy4aeTcsl TOJIyHACHIEHHBIH pacTBOp cyibdaTa amMMOHMA). Brimagaer ocafok TiIo00yIHHOB.
Yepe3 5 MUH 0ocaloK OTQHUILTPOBHIBAIOT. B ¢uibTpare ocraercs apyras ¢paxums — anp0ymussl. K ¢unstpary
J00aBISIIOT TOHKO M3MENbYCHHBIN OPOIIOK CyIb(aTa aMMOHHS IO TOJHOTO HACBIIICHUS, T.€. TIOKa HOBAsi TOPIHS
MOPOIIKa OCTaeTcs HEpacTBOPeHHOW. B ocamok BemamaioT anpOymuHBL. WX oTMmsTpoBbBaioT. [IpoBepsiorT
(hUIBTpAT Ha OTCYTCTBHE OENIKA C IIOMOIIBIO OMYpETOBOM pEaKIIHH.

Pe3yabrar:

BriBOsa:

b. lenarypanus 0e1xoB

Henatypauueii (nar.de — uzbaBienne oT yero-nubo + natura — NPUPoa, MPUPOTHBIC CBOMCTBA) HA3hIBACTCSI
paspylleHie MPUPOIHON (HATUBHON) KOH(GOPMAIIMKU MaKPOMOJICKYJIbI OeJKa MO BIUSHHEM Pa3IMYHbIX BHEIIHUX
BO3AeHCTBHM. B mpomecce neHaryparuu Oenka CBOWCTBEHHas eMy TpEXMepHas opraHusaius Hapyuiaercs. IIpu
STOM TMOJUMNENTHIHAS UENb Pa3BEPTHIBACTCS U NMPHUHUMAET OECHOPSIOYHYIO, HEPETYISIPHYIO M TOABEPKEHHYIO
M3MEHEHHSIM NPOCTPAHCTBEHHYIO KOoH(popManuio. OTHOBPEMEHHO OEJIOK TepsieT THIPATHYI0 000JIOYKY M BBINAJAeT
B 0cafok. [leHaTypanusi OOBIYHO CONPOBOXKIAETCS MOTEpel OMOJIOTMYECKONH aKTHBHOCTH — (PEpMEHTATHBHOH,
TOPMOHAJIFHOH ¥ [p.; MOXET OBITh IOJHOH M YacTHYHOH, oOpaTtumoit (penamypayueil) M HEOOPaTUMOM.
JeHatypanus He HapyIIaeT MPOYHBIX KOBAIECHTHBIX CBsi3ed. Ho Gnaronmapst pa3BepThIBaHHUIO HOJUIECITHIHON IIETH
JeTaeT JIOCTYHHBIMU JUIA PAacTBOPHUTENEH M XMMHYECKHX PEarcHTOB pPaIMKaibl, HAXOAMBIIHECS paHEe BHYTPH
MOJIEKYJIBl. B qacTHOCTH, NeHaTyparys obnerdaer AeHCTBHE NPOTCONNTHIECKUX (DEPMEHTOB, OTKPBIBAst UM JOCTYII
KO BCEM YacCTSIM MOJICKYJIbI OelIKa.

Jenatypupyromniie hakTopsl ACTATCS HA XUMHUYECKHEe, Gpu3nueckue u ouonorndyeckue. Hanbonee oOmupHsI
IPYNIBl XMMUYECKUX (PAKTOPOB (KOHLEHTPUPOBAHHBIE MUHEPaJbHBIE M OPraHMYECKHUE KHCIOTBI, COJH TIKEIBIX
METAJUIOB, AaJIKAJIOWABI, TOBEPXHOCTHO-aKTHBHBIC BeIIeCTBA M T. 1.) U ¢usnueckux (akTopoB (BBICOKas
TeMIlepaTypa, pa3jiMyHble BUAbI MOHU3UPYIOUIEro H3ay4deHus — Y-, y-, peHTIeHOBCKHE JIy4H, NOTOKU O- U [-
YJacTUll, YCKOPCHHBIX 3JJICKTPOHOB, MPOTOHOB, NPOAYKTHI IACICHUA TSKETBIX AA€p WUT.A., JAa3€PHBIC H3JIIYUYCHUS,
nericteue CBY — momneid, ynpTpa3ByK, BHOpamusi, IIyM U T.J1.). BHOIOTHYECKYIO JEHATYpAIMIO OCYIIECTBISIOT
MPOTEOINTHYECKNE (PepMEHTHI, KOTOpBIE pa3pyIIaloT BHICIIME YPOBHH OpPraHM3AILMM MOJIEKYJBI OeJika Tmepel TeM,
KaK TH/IPOJIN30BATh METNITHIHBIE CBA3H.

1) OcakneHue 0eJIKOB NPU HATPEBAHUH

Ipunyun memooda. IlpucyrcTBue O€JIKOB OOHApY)KMBAETCSl KUIISTYEHWEM, TaK KaK MOYTH BCE OENKH
JICHAaTYpUPYIOT IIPH HarpeBaHUM B HEMTpaIbHON MK ciabokucioil cpene. Hanbomnee nomHoe 1 ObIcTpoe ocaxaeHue
6erka mpoucxoauT B cperie, pH KOTopoi cOOTBETCTBYET M303JICKTPHUYECKOM Touke 3Toro Oenka. st OonpIIMHCTBa
0enTKOB M30JIeKTpHUYEecKast TOUKa COOTBETCTBYeT ciabokucioil peaknuu (pH — oxomno 5,0). B cUIBHOKHCIBIX H
CUJIbHOIIECJIOYHBIX CpeiaX pacCTBOPLI 6CJ'IKOB Ipyu KUMAYCHUW HE KOaryjJaupyroT U MOTYT JaTb OCAaAOK JIMIIb MpPH
no0aBieHuH Kakoi-HuOyap HelTpanbHO# conu (NaCl). B aTux ciyuasx ycTOHYMBOCTB Oeika B pacTBOpPE 3aBHCHUT O
MPHOOPETEHUS TIOJOKUTENBHOTO 3apsiia B CUIBHOKHCIION CPeie U OTPHUIIATETILHOTO 3aps/ia B IEJI0YHOU Cpeie.

Xona pa6orsl. B 5 mpobupok Hamuth 1o 0.5 M pactBopa 6enka. B 3-10 npobupky no6asuts 10 kamnens 1%-
HOT'O pacTBOPA YKCYCHOH KHCIIOTHI JJIsl CO3/IaHUS KHCJIOH CPEebl.

B 4-10 npobupky nobasuts 10 kamens 1%-HOro pacTBOpa YKCYCHOM KHCIIOTBHI M 5 Karlelb HachIIEHHOTO
pacTBOpa XJI0pUIa HATPHSL.

B 5-10 mpobupky no6asuts 5 kanenb 10%-Horo pacTBopa ruApOKCHIa HATPHSL.

Bce nmpobupku npokunsatuts. [locie kumnsuenus Bo 2-10 npoOUpKy nobaButh 1-2 karum 1%-Horo pactsopa
YKCYCHOM KHUCJOTBI.

Odopmienue padoTbl. 3amucaTh B TaOMUIy pe3ylbTaThl OCaKIeHUS Oenka mpu HarpeBaHud. OTMETHUTH
IMOABJICHUE OCaaKa IUTFOCOM, a4 OTCYTCTBHME — MHHYCOM M YKa3aTb B KaXXJIOM Cliyda€ IPUYHHBI TOABJIICHUSA WIIN
OTCYTCTBHS Ocajika OemKa.

Peaxuus cpenpt Helitpanpnas Crnaboxwucnast CunpHokucas | CHIBHOKHCIHASA C [lenounas
NEKTPOIUTOM

Pesynbrar

BriBog




2) Ocaxaenue 6eJ1KOB KOHIIEHTPHPOBAHHOI a30THOM KUC/I0TOI (mMpoda Ienepa)

Ipunyun memooa. Breimanenne 6enka B 0CaJoOK MPH IEHCTBUH HEKOTOPBIX MUHEPAIBHBIX KHUCJIOT CBSI3aHO C
JeTuapaTanuel OeNIKOBBIX YacTUI] U 00pa30BaHNEM KOMIUIEKCHBIX COJICH OeiKa ¢ KHCIOTaMH.

B u30bITKE BCeX MHHEPAIbHBIX KHCIIOT 33 MCKIIOYEHHEM a30THOM, BBINABIINI 0CaJOK OElKa pacTBOPSETCA.
Peakmms ocaxeHns1 OETKOB a30THOM KHCIOTOH MOATOMY HCIIOIB3YETCsl B KaUeCTBE MPOOBI Ha IMPHCYTCTBHE Ocika
IpH KIMHUYECKUX HccienoBaHusAX Mounm (mpoba [emmepa). Ota mpoba («kombmeBas mpoba») CUHUTAeTCs
MOJIOXKUTEIBHOM , €CIIN Ha TPaHUIE COPUKOCHOBEHHUS ABYX KUAKOCTEH — KOHIEHTPUPOBAHHON a30THOM KUCIIOTHI U
aHanM3upyeMoro oOpasia nossisiercs: Oejloe KOJbLO JIeHaTypupoBaHHOTO Oenka. [Ipoba naer MoJIoKHUTENbHBIH
pe3yabTaT MPH COACPKAHUU Oclika B aHanu3upyemom obpasie Beime 0,0033% . Hinke 3TOH KOHIICHTpauu mpoba
otpuuaresnbHa. Moran ®nopuan [emiep (1813-1871) — aBcTpuiickuii Bpau, BIepBbIe HCIIOIb30BABIINN XUMUYECKHE
METO/BI IPH aHAJIN3€ MOYM y OOJBHBIX JIOJEH, 0 IpaBy CYUTAETCS OCHOBOIOJIOKHUKOM KIMHUYECKOH XUMUU.

Xoxa padoTbl. K 1M1 KOHIIEHTPUPOBAHHOW a30THOM KHCJIOTHI OCTOPOXKHO 10 CTEHKE NPOOMPKH, HAKIIOHUB €€
o yrioM 45° Tak, 9To0bI 00€ )KUIKOCTH HE CMEITHBAJIICH, HACIIOUTh paBHBIA 00BEM pacTBOpa Oerka.

Ha rpannne aByx >xuakocTeil o0paszyercs 0caiok B BUE O€JIOT0 KOIbIIA.

Pe3yabrar:

BriBOa:

3) OcaxaeHne 0eJKOB OPraHMYECKMMH KHCIOTAMHE

OpraHudeckne KHCIOTHI TaKXKE BBI3BIBAIOT HeoOpaTMMmoe ocaxkaeHue OenkoB. IlpakTudeckoe ImpHMEHEHHE
nonyuund  tpuxiopykcycHas CCILCOOH wu  cymppocammumioBas CgHz(OH)(COOH)SO3H,  kucmoTsl.
Cynb}ocaauuioBoil KHCIOTON MOJIB3YIOTCS B KIMHUKE MpU OOHApYKEHHHM MalblX KOJIMYECTB Oejika B Moue,
JKCCyIaTaX W JPYrHMX OHOJOTMYSCKHX JKUIKOCTSIX, TaK Kak mpobda ¢ 93TOW KHCJIOTOH SIBJISCTCS CaMOii
gyBcTBUTEIbHOM (0,0015%) M3 BCeX «ocamouHBIX» peakuuil Ha Oenku. TpUXIOPYKCYCHOW KHCIOTOW MOJB3YHOTCS
JUIsl yJajieHusi OeNKOB M3 PacTBOPOB IEpej ONpelesieHHeM B OHOJIOTHUECKOM MarepHuajie HU3KOMOJIEKYISPHBIX
COEAMHEHUH. DTy KHCIOTY MOXHO TaKXe HCIIOJIB30BaTh JJISI ACHATypaluu ()EPMEHTOB B LENSAX NPEKPALICHUSI
(hepMEHTaTUBHOM peakIyy.

Xon pa6orbl. B aBe mpoOupkm HamuBaroT mo 1-2 M1 pacTBopa SWYHOTO Oeika M HOOaBISIOT B OIHY
npoOHpKy paBHBIN 006EM 20%-HOTO pacTBOpa CyNIb(HOCATHUIMIOBOI KUCIOTHL, a B IPyrylo — CTOIBKO ke 10%-Horo
pacTBOpa TPUXJIOPYKCYCHOM KHCIOTHI. OTMETHUTH BBIIAJCHNE OEII0T0 OcaKa.

Pe3yabTar:

BeiBoa:

4) Ocaxaenne 0eJKOB COJAMHU TAKEIBIX METAJLIOB

Hpunyun memooda. Conu TSHKEIBIX METAJUIOB (CBHHLIA, MU cepedpa, pTYTH U JIp.) BBI3BIBAIOT HEOOpaTUMOE
OocaxxieHHe OeNKOB, T.. JACHATypaIfio, IPH HEOONBIINX KOHIEHTPAIMSIX 3THUX cojed. IIpm 3TOM mHpoHCXOAWUT
CBSI3bIBAHME HOHOB TSDKEJBIX METAUIOB C (DYHKIMOHAIBHBIMH TPYNNaMH OOKOBBIX PaJNKAIOB aMHHOKHCIOT B
MoJIeKyJie Oenka, B pe3yJbTaTe Yero pas3pylraercss ee MPOCTPAHCTBEHHAs CTPYKTypa M NMPOUCXOAUT OCaXKICHHE
JeHaTypupoBanHoro Oenka. [Ipu moGaBrnenun u30biTKa coiyeid Tspkensix MeTamwioB (kpome AgGNO; u HgCly)
MPOUCXOJUT PAcTBOPEHHE IIEPBOHAYAIBLHO O00pas3ylomerocs ocajka H3-3a ajJcopOunMy HOHa MeTala |
NpHOOPETEHHS BCIEICTBHE 3TOTO OEIIKOBOH MOJIEKYJIOH MOJIOKHUTEIHHOTO 3apsa.

Cnoco6HocTh Oeslka IPOYHO CBSA3BIBATH MOHBI TSHKEIOTO0 METaIa B BHAE HEPAaCTBOPHMBIX B BOJIE OCAJIKOB
UCTIONIb3YETCSl TIPH OTPABIICHUH COJSIMU MEIH, PTYTH, CBHHIIA M Jp., TIOKa OHM HE yCIIeNId BcocaThes. B kadecTse
MPOTUBOSANS IPUMEHSIOT OCJIKHU SIUI, MOJIOKAa M MOJIOYHBIX MPOAYKTOB.

3HaYUTEIbHOE KOJMYECTBO AHTHCENTHKOB INPEICTABICHO COMSIMH TSDKENBIX METayUIoB. MIX aHTUMHKpPOOHOE
JISWCTBHE CBSI3aHO C TEM, YTO YyX€ B JIOBOJbHO HM3KHMX KOHLEHTPAlMsX OHHM B3aWMOJCHCTBYIOT ¢ OeiKaMu
MHUKpPOOPIaHM3MOB, OJOKUPYIOT WX SH-Tpynmbl ¥ M3MeHsOT uX KoHdopmauuio. M3-3a BBICOKOI TOKCHYHOCTH
GONBIIMHCTBO JICKAPCTB COACPIKAIIMX CONM TSDKEIBIX METAUIOB, NPUMEHSIOTCS B KadyeCTBE ITOBEPXHOCTHBIX
AHTUCENTHUKOB. Tak BBICOKON aHTUMUKPOOHOHW akTUBHOCTHIO oOmamaer cynema (HgCl,), mpumensemas nmst
00paboTKH pyK U Ae3MH(EKINN TOMEIICHUH, IIpenapaTsl cepedpa, Takue Kak msmuc (AgNOj3), komtaproia (cepedpo
KOJUIOMATIBHOE), IPUMEHSIEMBIE U 00pabOTKM CIM3HUCTHIX 000JI0YEK MPU HHPEKINOHHBIX 3a00JIeBaH HAX.

Xoxa pa6otsl. B 2 npobupku HanmBaroT nol-2 mit pactBopa simaHoro 6esnka. [Ipubasmisior no kammsM B 1-10
NpoOMPKY pacTBOp anerara CBHMHIA, a BO 2-I0 — pacTBOp cyibdara menu. B obenmx mpoOupkax Habmrogaercs
o0pa3oBaHKe 0Ca/KOB OeKa.

B xaxayro n3 mpoOHpoK NMpHOABISIIOT 110 HECKOJIBKO Kareib (M30BITOK) COOTBETCTBYIOUIETO OCAIUTENS U
HaOJIFIOIAl0T 32 PAaCTBOPEHUEM OCAJIKA.

PesyabTar:

BriBoa:

Tema 2. ®epMeHTHI
Paboral. 3aBucuMOCTh cKOpoCcTH hepMEHTATHBHBIX PeaKL Uil 0T TeMIepaTyphbl.
Bimmsinne pH Ha akTHBHOCTH hepMeHTOB. CrieninpuaHOCTD AeiicTBUSA (pepMeHTOB.
OcHamenne.
PeakTuBbl: Kpaxmai, 1%-HBIII pacTBOp, CBEXENPUTOTOBICHHBIN; pacTBOp Hola B Hoxuae Kaiuus, (ocdarHo-
mutpatHeiii 0ydep, 0,1 M ¢ pH 5,6; 6,;4 6,8; 7,2 u 8,0; caxaposa, 2% pactBop; peaktuB demmnHra.



Oo0opynoBaHue: IMTAaTHB C MPOOWPKAMHU; BOJsIHAS OaHs; TaOOPATOPHBIN TEPMOMETD; TIa3HBbIC IMHUITCTKH, TUIIETKH
BMECTUMOCTBIO 1 1 5 MiI; OIOpeTKa BMECTHMOCTBIO 25 MIT; XUMHUYECKHE CTaKaHbI (11 JIbIa WM CHETa).

Matepuadn. Paz6asnennas cimoHa. [ e€ moaydeHns: IpOMBIBAIOT POT BOJOH OT OCTaTKOB nwii. Habuparot B pot
MOPLUIO TUCTUIUIMPOBAHHOM BOABI 0KOJIO 20 MJ M JepKaT €€ MPUMEPHO 2 MHH, CMELIMBas SI3bIKOM CO CIIFOHOM.
XKunkocTs cO CIIOHOM BBITYCKAIOT B CTaKaHUYMK M NPOQMIBTPOBBIBAIOT 4Yepe3 BaTy B HpoOHpKy. PumbTpar
WCTIONB3YIOT IS pabOoTHI.

OKCTpaKT APOXOKeH, comepxamuii caxapasy. 0,5r qpoxokeil TmaTeabHO pactupaioT B GapdopoBoil cTymnke ais
paspylIeHHs APOAOIKEBBIX KIETOK. 3aTeM J100aBIISFOT 3 MJI BOJBI M PACTHUPAIOT JPOKU C BOJIOH; P ITOM caxapasza
MEePEeXOAUT B pacTBOP.

Pabota 1A. 3aBHCHMOCTH CKOPOCTH PEAKIMH OT TeMIepaTyphl.

Ipunyun memoda. MeTo OCHOBaH Ha OIPEAEIEHHH CKOPOCTH THIPOJIM3a (i-aMHJIa30i CIIIOHBI KpaxMala B
3aBUCHMOCTH OT TEMIIEPATYPBHI.

Xoxa padorsl. B mpoOupky momemaroT 5 Karenb CIIOHBI, JOBOIAT JO KUICHUS M OCTYXXaloT. B 1Be mpyrue
MOMEIIAIOT 110 5 Kamellb HEKUIITYEHOH CITIOHBI.

BHocsT Bo Bece mpo6sI 1o 10 kanens pactBopa 1% pacTBopa Kpaxmaia U CTaBsIT IEPBYIO H BTOPYIO IPOOHPKH
B BojsHYI0 Oanto npu 38°C Ha 10 MUHYT, a TPEThIO — B BOLY CO JIBAOM U CHeroM Ha 10 MuH. 3aTeM npuOaBisoT
B KayKAYI0 IPOOUpKyY 1o 1 Karmie pacTBopa #oja B HOANAE KU U CPAaBHUBAIOT Pa3BUBAIOLIYIOCS OKPACKY.

Odopmiaenne padornl. JlanHble OQOPMISIOT B BHIAC TaONHIBI, JCIAIOT BBIBOA O 3aBHCUMOCTH
(hepMeHTAaTUBHOI peakIiK OT TEMIIEPaTYpPhl U MPUYMHAX STON 3aBUCHMOCTH.

DepMeHT Cy6ctpar OxpamBaHue ¢ HoJIoM Temneparypa

BeiBoa:

Pabora 1b. 3aBucuMocTh ckopocTH (pepMeHTATHBHOI peakuuu ot pH cpeasbl.

Ipunyun memooda. MeTton OCHOBaH Ha CpaBHEHUH CKOPOCTH THAPOIIN3a Kpaxmala, OIpeaesieMoro mpoooii ¢
HooM, TOA NeWCTBHEM 0-aMIIIa3bl CIOHBI IPH pasHBIX 3HaueHWX pH cpexbl. B pesymbrate ycraHaBmmBaeTcs
ontuMmyM pH neiicTBus a-aMunassbl.

Xon pa6oTsl. B maTe mpobupox otmepuBaioT no 10 kamems pacTBOpoB QocdaTHO-IIUTpaTHOTO Oydepa co
crenyromuMy 3HadeHusmu pH: 5,6; 6,4; 6,8; 7,2; 8,0. [Ipubasisror Bo Bce poOkI 10 5 kamnens pa3BefeHHOH B 10
pa3 cmoHbl 1 0 10 Kamenb pacTBopa Kpaxmalia M CTaBsAT IpOOHpKH B BonsHY0 Oanro mpu 38°C. Uepes 10 mun
MpoOMPKH BRIHUMAIOT W MPWIMBAIOT 1O | Kamjie pacTBopa #Hoxaa B noauae kKaimus. CpaBHUBAIOT Pa3BUBAIOIYIOCS
OKpACKYy.

Odopmaenue padorsl. Janubie ohopMuTh B Buae Tabnuil. CaenaTe BeIBOI 00 ontumyme pH aedicTBust o-
aMUJIa3bl CIIOHBI.

DepMeHT Cybctpar OxpammBaHue ¢ HoJIOM pH cpensl

BoiBoa:

[pakruyeckoe 3HadeHue pador 1 m 2. KuHerndeckue cBoiicTBa ()epPMEHTOB HM3YYalOTCS A MoAOopa
ONTHMAJIBHBIX YCJIOBHUH (KOHLEHTpalms cydcTpara, ontuMyM pH cpensl u TeMneparypbl, HOHHBIH COCTaB Cpelibl),
OTIpe/ieIeHus] aKTUBHOCTH (DEPMEHTOB B HAYYHBIX M KIMHUYECKHX HMCCIICTOBAHUSX, & TAKXKE MPU CTaHIapTH3AILNN
(epMeHTHBIX npenaparoB. HeBepHO 1og00paHHbIE CTaHIAPTHBIE YCIOBHS ONPEIEICHHUs] aKTHBHOCTH KOHKPETHOTO
(hepMeHTa NPUBOJAT K OIIMOKAM B JMarHOCTHKE 3a00JIeBaHUI U KOHTpOJIE KadecTBa ()epMEHTHBIX IPEnapaToB.

Pa6ora 1B. CnenuduynocTs AeiicTBUA aMUIa3bl U caxapasbl.

IIpunyun memooa. MeToJ OCHOBaH Ha CPaBHUTEIILHOM H3yYe€HUW THUIPOJIHM3a O-aMHJIA30M M caxapa3on
pa3HBIX CyOCTpaTOB, COAEPIKAIIMX TIIMKO3UIHBIC CBS3M: KpaxMaia M caxaposbl. [ Maponm3 Kpaxmana U caxapo3bl
OIICHUBAIOT MP00O0i DeMHTa Ha BOCCTaHABIMBAIOIIHE caxapa (MajabTo3a, TII0K03a).

DepMeHTH KaTATN3UPYIOT PEaKIiy 0 CXeMeE:

o-amMujiasa
Kpaxman + n H,O ——— nekctpunsl + Manbro3a

caxapasa
Caxaposza + H,O — > T[mokosza + ®pykro3a




Xon pa6orbl. B omHy mpobupky BHOcAT 10 Kamenb pacTBopa Kpaxmaia, B JPYTYIO — TaKOH ke 00BEM
pacTtBopa caxaposbl. g BBIBICHHS CHENU(DUIHOCTH O-aMIJIa3sl B 00e TpoOBl M00ABIAIOT MO 5 Kareib
pa30aBICHHON CITIOHBI, TIEPEMENINBAIOT BCTPSXUBAHUEM U CTaBsT B BoAsHYyI0 OaHio npu 38°C na 10 muH. 3aTem ¢
JKUIKOCTBIO B 00eWX MPOOMpKax MPOJENBIBAIOT MpoOy ¢ peaktuBoM PemmHra (kK 3 MII U3 KaXHoi IpoOHpKH
nmobaBitioT Mo 1 Mut peakTrBa DeIUIMHTA W HATPEBAIOT BEPXHUH CIIOW cMecH 10 KuneHns). OTMedaroT MOsSBIICHHE B
OJIHOM M3 P00 KpacHOro ocamaka okcuaa menu (1).

Jnst BeIsIBIIEHHS clienn(UYHOCTH caxapasbl B OAHY MPOoOMpPKY HanmuBatoT 10 Kameiab pacTBopa KpaxMaia, a B
JpPYTYIO0 — caxapo3bl M MPUOABIAIOT K HAM IO 5 Karenb 9KCTpakTa caxapassl apoxokeil. [IpoOsl mepemenmmBaroT
BCTPSIXMBAHUEM M INOMEIAIOT B BoAsHYIo OaHro mpu38°C Ha 10 MuH, OCIIE Yero ¢ KHIKOCThIO 00enX MPOoOHUPOK
npoJenbBatoT npoly ¢ peaktnBoM Demrara. OTMEUaroT MOSBJIEHHE B OJHOM M3 Mpo0 KpacHOTO ocajKa OKCHIa
menu (1).

Odopmienne padorbl. JlanHble 3aHeCTH B TaOIWIYy, CHOENATh BHIBOA O CHEHU(PUIHOCTH H3YUCHHBIX
(hepMeHTOB U 0003HAYNTH, K KAKOMY THITY CIICIIU(QIIHOCTH OHH OTHOCSTCSI.

DepmeHT Cybctpar [Ipoba ¢ peakTrBOM CriermumaHOCTh
Demnmunra IEUCTBHUS

BriBona:

IIpakTHyeckoe 3HaYeHNEe PadOThL. DePMEHTHI ¢ A0COIIOTHON M OTHOCHTEIBHOW IPYNIOBON CyOCTpaTHOM
crenu(pUIHOCTHIO, 00JIaIAI0IINE MEHBIIICH N30UPATEILHOCTHIO JCHCTBUS HA CyOCTpaThl, yY4acTBYIOT, KaK MPaBHIIO,
B THUJIPOJIU3€ MUTATEIbHBIX BELIECTB WJIM NPEBPAIICHUH YYXKEPOIHBIX COoeANMHEHUM. B wacTHocTH, a-amunaza u
caxapasa MpOSBISIOT CIeHU(PUYHOCTh HE K CTPYKType CyOcTpata B II€JIOM, a K THIY CBS3CH, HAXOMSAIIMXCS B
COOTBETCTBYIOLIUX YIJI€BOAAX.

Pabora 2.Peryasinus akTUBHOCTH ()ePMEHTOB
OcHamenue 3aHATHS
PeakruBbl:
kpaxmail, 0,5%-HbIil pacTBOpP CBEXEIPUTOTOBIICHHBIN;
pacTBop Ho/1a B MIOJUIE Kaus;
xyopua HaTpusi, 1%-Heli pacTBOp;
cymsdat memu(ll), 1%-uspriii pactop;
(ernnrnomoueBuna, 0,02%-Hb1i pacTBOp;
MAaJIOHOBAas KUCI0Ta, 1%-HbIi pacTBOp;
CyKLIMHAT HaTpus, 1%-HbIi pacTBOp;
Ba3€JITHOBOE MacJIo.
OO6opynoBanme: MWTAaTHB C IPOOUPKaMK; KOJOBI, eMKOCThIO 50-100 M1 BogsiHas GaHs;, TaOOPaTOPHBIN TEPMOMETD;
nuneTka Mopa; MHUIeTKH BMECTUMOCTBIO 1MJI, SMir; MUKpormmeTka BMecTUMOCThIO 0,02 MUT; TJIa3HbIE MUIETKH;
Yachl.
Matepuan. Paz6asnennas cioHa. [ e€ moidy4eHus: IpoMBIBAIOT pOT BOOH OT ocTaTkoB nuiy. Habuparot B pot
MOPIMIO TUCTUIUINPOBAHHOHN BOIBI 0KoJI0 20 MJI M Aep)KaT €€ NPUMEpPHO 2 MHUH, CMEIINBas S3bIKOM CO CIIFOHOM.
JKuakocTs co CIIOHOM BBIMYCKAIOT B CTaKaHYMK M MPOGIIBTPOBBIBAIOT depe3 BaTy B mHpoOupky. Puisrpar
pa3BojaT Bojok B 10 pas.
MplmeuHast Kaluia, mojy4eHHas mocie 3a00s1 )XMBOTHOTO.

PaboTa 2A. AKTHBAaTOPBI 1 HHTUOUTOPHI (--AMHUJIA3BI CJAIOHBI

Ipunyun memooa.. MeTox OCHOBaH Ha CpPaBHEHHHM CKOPOCTH I'MIPOJIM3a Kpaxmaia (IPOIYKT THIpOJU3a
KpaxMaia OOHapyXMBalOT NpoOOH ¢ HOAOM) MHOA JEHCTBHEM O-aMWIa3bl CIIOHBI JI0 W TOCHe J0OaBICHUS
denmTHoMouesnubl, noHos Cl” 1 Cu?",

Xon onpenenenns. bepyr 4 npodupku u HanuBarot 1o 10 Kamesb: B EpBYI0 — AUCTHLIMPOBAHHONW BOJIB,
BO BTOPYIO — pacTBOpa XJIOpHJa HATPHs, B TPEThIO — pacTBOpa cyinbhaTa Menu, B YETBEPTYIO — pacTBOpa
(heHHNTTHOMOYEBHHEL, a 3aTeM 10 20 Kamensb pacTBOpa Kpaxmana u o | karuie pa3Bea¢HHON cioHbl. Comepikumoe
MePEMEIINBAIOT BCTPSIXUBAHUEM, IIOMEIIAIOT IPOOHPKH B BoaAHy0 6anro mpu 38°C Ha 10 MuUHYT.

[Ipobupky BeIHMMAIOT M 100aBisAOT | Kamumo pacTBopa ioga B moamae Kamus. CpaBHHBAIOT OKPAacKy
pacTBOPOB, pa3BUBAIONICICS TPU POBEICHUH PEAKIIUH C HOJIOM.

Odopmienne padoTsl. Pe3ynbTaTel 3aHeCTH B TaONHILY, CAETATh BHIBOJ O JCHCTBUM M3yUEHHBIX BEIIECTB
Y IIPEATIOIaraéMoM THUIIE HHTHOUTOPOB.

depmeHT Moaudukarop Cy6crpar OxpaimBaHue ¢ HoJI0M
AKTUBHOCTH




BriBona:

Pa6ora 2b. /lelicTBe KOHKYPEHTHOr0 HHTMOUTOPA HA CYKIMHATIETHAPOTreHa3y MbIIIEYHOH TKAHH

Ilpunyun ~ memoda.  MeTox  OCHOBaH  Ha  CPaBHHUTCIBHOM  ONpPEACICHHH  AKTHBHOCTH
CYKIMHATIETHAPOTeHa3bl IO 00ECIIBEUNBAHHIO B X0/l peakIui MeTmieHoBoi cuan (MC) Kak akmenTopa BOZopoaa
B [IPUCYTCTBUH M B OTCYTCTBHE MaJIOHOBOM KHCIOTBI

O6pasyrommmiics ®PAJl-H, BoccranapnuBaet metmiieHoBYto cuHb (MC-Hjy), B pesynbraTe 4ero mpoucxoauT
obecrBeunBanue pacTBopa. CpaBHHBas BU3yaJIbHO YMEHBIICHHE HHTCHCUBHOCTH CHHETO OKPAIIMBAHUS C IPoOaMH,
coJiep KaluMu pa3Hble kKonnyecTBa ManoHoBor kuciaoTel (HOOC-CH,-COOH), nenatoT BbIBOJ 0 THIIE JEHCTBUS €€
Ha (PepMEHT.

Xon ompeneneHusi. B 3 mpoOupku momeniaroT mo 3-4 rpaMma MBIIMICYHOH KaliMIbl U JOOABISIOT B
nepByto npobupky 0,8 Mi Bozsl, Bo BTopyto — 0,2 Mi1 pacTBopa MaJOHOBOH KUCIOTH U 0,6 MJI BOZBI, a B TPETHIO —
0,8 M1 pacTBOpa MalOHOBOI KUCIIOTHI.

Bo Bce mpoOupKu MpHIMBAKOT MO | MII pacTBOpa CyKIMHATa HATPHs, IO | Kalule pacTBOpa METHJICHOBOTO
CHHEr0 W IMOCJE MePEMEIIMBAHUS M0 3-4 KaIUld Ba3elIMHOBOrO Macia. [IpoOGHpKH CTaBAT B BOISIHYIO OaHIO IpH
37°C. Yepes 3-5 MuH HaOMOJA0T 00SCIIBEUNBAHIE PACTBOPA.

Od¢opmienne pa6oTpl. CpaBHUTH HHTEHCHBHOCTB TOTy0OT0 OKPAIIMBAHUS B TPEX MPOOUPKAX M CHEIATH
BBIBOJ[ O MEXaHU3Me JCHCTBUS MAIIOHOBO! KUCJIOTHI Ha aKTHBHOCTD CYKIMHATACTHAPOTeHA3bI.

Pesyabrar:

BeiBoa:

ITpakTHyeckoe 3Ha4YeHNe paGoThl. KOHKYpEHTHBIC HHTHOUTOPHI PA3IHYHBIX (PEPMEHTOB IIHPOKO HPUMEHSIOTCS B
OMOXUMMYECKHX HUCCJIICAOBAHUAX U B HpaKTH‘IeCKOﬁ MEAUIUHE KaK JICKapCTBCHHLIC ITPCIiapaThl. B YaCTHOCTH,
MaJIOHOBaA KHCJIOTa KaK KOHKypeHTHLIﬁ I/IHFI/I6I/ITOp CYKOMHATACTUAPOTCHA3BI UCIIOJIB3YETCA B OKCIICPUMEHTAX Ha
JKUBOTHBIX IS TOT'O, YTOOBI M3YYHUTh H3MCHCHHUS B OOMEHE BEIIIECTB B TKAHSAX MpH OJI0Kae 3Toro hepMeHTa, a
TaKXKe [JIsL HCCIIECAOBAHMS CAMOT0 MEXaHU3Ma KOHKYPSHTHOTO TOPMOJYKCHHSI.

Pabora 3. KosinuecTBeHHOE onpe/iesieHHe AKTUBHOCTH aMHJIA3bl CIIOHBI 10 Bobremyry
Ammnaza (o-ammnaza, K@ 3.2.1.1, nmactaza) — ¢epMeHT, OCYIIECTBISIONIMA THIPOIUTHIECKOES
pacliieruieHre mojaucaxapyuoB 10 JeKCTPUHOB U ManbTo3bl. KoHEeUHbIE MPOAYKTHI AEWCTBUS aMUIa3bl HE
JTAIOT IBETHOM peakmum ¢ WomoM. Hambonee GoraTel aMMiIa3oi CIIOHHBIC M TIOJDKENyTOYHAsS JKEIe3bl.
AwMuraza cofepKUTCS TaKXkKe U B KPOBH, KyJla IOMaIaeT, TIIaBHBIM 00pa3oM, U3 MO DKETYA0YHOH JKeIe3bl.
o-amuiia3za MOMUMO BBITIOIHEHHS MHIIEBAPUTENLHON (QYHKIIMM MOKET CBSI3BIBATHCSA C IUIA3MaTHYECKOM
MeMOpaHoii psaa GakTepHii M BOBJIEKATHCS B AaHTUCETITUIECKUE MTPOIIECCHI.

Hpunuun Mmeroaa. MeTol OCHOBaH Ha TOM, YTO CIIIOHY Pa3BOJAT B OIPEIEICHHOM
MOCJIEI0OBATENBHOCTH, TIOCIIE YETO MPUIUBAIOT OJHO U TO K€ KOJIMYECTBO PACTBOPA KpaxMalia U HaXOJsT
HaMMeEHbIIIee coJiepkanne pepMeHTa, KOTOpoe MOTHOCTHIO PACIIEIISET BCe KOJIMYECTBO JJOOABICHHOTO
Kpaxmaia. 3aTeM IPOU3BOIAT NiepepacueT aKTUBHOCTH (hepMeHTa Ha | MIT CITFOHBI. AMUITa3Has
aKTHUBHOCTb CJIIOHBI BeIpaxkaeTcsi konnuecTBoM 0,1%-Horo pacTBopa Kpaxmana B MUJUIMIIUTPaX, KOTOPOe
MOYKET pactIerusiThes 1 Mt citonsl ipu Temneparype 37°C B Tedenne 30 MUHYT.

B HOpMe amuiiazHas ak THBHOCTH CITFOHBI cocTaBisieT 320-640 ex.

Xon pa6otsl. B 10 mpoHyMepoBaHHBIX IPOOUPOK HAMMBAIOT U3 OrOpeTKH 1Mo 1 mit Bobl. B 1-10
npoOupKy nobasmstor 1M cimtoHsbl, pazBefenHol B 10 pa3. Conepxumoe MpoOUpPKH epeMENTHBaOT 1
1M1 pacTBOpa MEPEHOCAT U3 IEPBOM IPOOUPKH BO BTOPYIO, IEPEMENINBAIOT U 3 BTOPOW — TAKHM e
o0pasom B 3-10 1 T.1. 10 10-if npoOupku. 13 necsitoit mpoOupku 1 Mi1 cMecu BeUIMBAIOT. Takum o0paszom,
MIOJTY4aeTCsl Psill pa3BEACHHON CIIOHBI, B KOTOPOM B Ka)KJI0W TOCJIEAYIOIIEH TPOOUPKE CONEPKUTCS
(dbepMeHTa BIBOE MEHbIIIE, YeM B MPEbIIyIIeH TpoOHpKe.

Bo Bce npoOupku gob6asisiror o 1M Boas! 1 1o 2 mi 0,1%-Horo pacTBopa Kpaxmala, HepeMeInBaoT 1
MOMEIIAIOT MPOOUPKH B BOJsIHYIO OaHio Ha 30 MuHyT npu Temmnepatype 37°C.

Yepes 30 MUHYT MPOOUPKH BHIHUMAIOT, OXJIAXKIAIOT, J00aBIiOT 1o 1-2 kammm 1%-Horo pacTBopa Hozia u
nepeMemuBarT. JKUJIKOCTh B IPOOHUPKAX MOKET OKPAIIUBATHCS B YKEIThIH, KPACHBIN U (PHOJIETOBBIN
1BeT. PacTBOp ’KeNTOro 1BeTa CBUAETEILCTBYET O PACIICIUIEHUH Kpaxmaia, (PUOIETOBBIN — YTO Kpaxmal
B PacTBOpE €I11€ COXPaHUIICS.

Odopmitenne padoThl. PadoTy He00X0auMO 0)OPMHUTE B BHJIE TAOJIHUIIBI.

NeNe mpoGupox 1 2 3 4 5 6 7 8 9 10

PaSBCHCHI/IC CJIFOHBI

Komngectso m1.0,1%-Horo pactsopa kpaxmana




OkparvBaHue HoaoMm

AmuniasHas akTHBHOCTH CJIFOHBI

Pacuer: [lyis pacuera Oepercs KOJTHIESCTBO CIIOHBI B TIOCIETHEH MPOOHUPKE KeNToi okpackoi. Ecim 3To
4-s mpoOupka, To pa3BeaeHue B Hell citonbl B 160 pa3. CocTaBisieTcsi IpONOPIHS:
1/160 ma cirons! pacuieruisier 2 mi 0, 1%-Horo pacTBOpa Kpaxmana
1 MJT CITFOHBI pacIeruIsieT X v 0,1%-HOTO pacTBOpa Kpaxmaia
X=2x160=320 vz 0,1%-HOTO pacTBOpa Kpaxmaa.

CrenoBatenpHO, aMUIIa3HAS aKTUBHOCTH CIIOHBI paBHa 320 YCIOBHBIM €MHUIIAM
Pesyabrar:
BriBoa:
IIpakTnyeckoe 3HaYeHUe padoThl. M3yueHre XUMHUYECKON CTPYKTYPBI 0-aMUJIa3bl CIFOHBI TOKA3aJIo ee
CXOXKECTh CO CTPYKTYpOH NaHKpeaTH4ecKod «a-amuiasbl. M3BECTHO Takke, YTO NMPH MaHKpeaTHTax
aKTUBHOCTh aMWJIa3bl CIIOHBI uWHorAga moBbimaercs B 20-30 pa3. OueBuaHo, HapylIeHHE
BHEIIHECEKPETOPHOH (DYHKIIMH TTOKENTYAOTHOHN JKeJIe3bl COMPOBOXKAAETCS THIIEPILIA3UeH OKOJIOYITHBIX
CIIIOHHBIX JK€Je3, KOTOpble KOMIICHCATOPHO YBEIMYMBAIOT MPOAYKIUIO aMHJIa3bl CIIOHBI, M ONpeAeIcHNe
aKTUBHOCTH aMHJa3bl B CIIOHE OOJBHBIX MAHKPEATUTOM MOXKET OBITh OOBEKTHBHBIM TECTOM,
XapaKTepU3yIUM WHTEHCHBHOCTh NMATOJIOTMYECKOTo Tporiecca. BrisBiIeHne amMmiasbl, Omarojaps ee
BBICOKOW AaKTHBHOCTH B CJIOHE, IO3BOJSIET WACHTHOUIHMPOBATH CIIOHY B CyIeOHO-MEAUIIUHCKON
MpaKTUKE Ha OJICK/AC U MpeMeTax Mo THAPOIU3Y KpaxMana.

Tema 3. BuraMuHbl
PaGota . BomopacTBopuMble BUTAMUHBI

Pabora 1A. O6Hapy:keHue THaMHUHA (BUTaMHHA B))

Ilpunyun  memooa. Metoq OCHOBaH Ha CHOCOOHOCTH THAMUHA OOpa3OBHIBATh C
nra3oheHIICynb()OHOBOW KUCIOTOW KOMITJIEKC OPaHKEBO-KPAacHOTO IBETa B IEJIOYHOM cpefe.

Xoa padoThel. B npoOupKy BHOCAT 5 Karmelb pacTBOpa CyIb(aHHIOBOW KUCIOTHI U MPHUOABIISIOT
5 Karmesp pacTBOpa HUTpUTa Hatpusl. K momydeHHOMY Oua30peakTUBy JOOABISIOT HA KOHUMKE CKAJIbIIEIs
MOPOIIOK THAMHMHA M 5 Kameib pacTBopa kapOoHata Hatpus. Berpsxusator. IlosiBisercst opaHxeBo-
KpacHOE OKpallliBaHHeE.

Pe3yasbTar:

BeiBox:

Pabora 15. KauecTBeHHasi peakiusi Ha pudogiaBuH (BUTAMUH B))

Ipunyun memooa. MeTo OCHOBaH Ha CIIOCOOHOCTH U30aJNIOKCa3MHOBOTO KoOJiblla pruboduaBiHa
BOCCTaHaBIMBAThCS. OKpAaLICHHBIH B KENTHIA LBET puOO(IaBMH NPU BOCCTAHOBIEHHWH INPHOOpeTaeT
PO30BBIN LIBET, a 3aTeM O0ecLBEUMBACTCA, TaK KaK BOCCTAHOBJIEHHas ¢opma pubodraBuHa OecLBETHA.
OCHOBHOH MEXaHU3M peaKIMy MOXKET ObITh TPE/ICTABIICH CIEAYIONINM YPaBHEHHEM:
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Xoa pa6orbl. 10 kamens B3Becu pubOodmnaBuHa B Boae (0,025%) HanmBailoT B NHPOOHPKY,
no0aBisisl TyZa K€ 5 Kameldb KOHIEHTPUPOBAHHOW COJISIHOM KHCJIOTBI M HEOOJBLIONW KyCOueK



METAJTMYECKOr0 IMHKA. BBIAENsIoniics BOAOPO ] pearupyer ¢ pubohIaBUHOM U PacTBOpP M3MEHSET
OKpPAacKy M3 )KEeNTON B KPACHYIO M PO30OBYIO, a 3aT€M 00ECIIBEUNBAETCSI.

Pesyabrar:

BriBOAa:

Pabora 1B. KauecTBeHHbIE peakiii HA HHKOTHHOBYIO KHCJIOTY (BUTamuH PP, Bs).

a) peakuusi odpazopanus HuKoTunara meau (11)

MeToa OCHOBaH Ha TOM, YTO HUKOTHHOBAS KUCJIOTa MPH HAarPEBaHUHU C PACTBOPOM alleTaTra MeIu
(IT) obpazyet cuHUIT OCaIOK TUIOXO PACTBOPHUMON MEITHOU COIIH:
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Xona pa6oTel. 0,02 1 HUKOTHHOBOUM KHCJIOTBI PACTBOPSIOT B 2 — 3 MJI TOpsiueii BOJBI, JOOABIISIOT
0,5 M 10%-Horo pactBopa amerata Hatpus (CH3;COONa) u 0,5 mn 10%-HOrO pactBOopa cynbdara
meau(1l). [Ipu mocTeneHHOM OXJTaKIEHUH PacTBOPA BEIMAIAET OCAI0K CHHE-TOIy0Ooro 1BeTa.
Pesyabrar:
BriBon:
0) peakuusi 00pa3oBaHuUsi TPOIHOr0 KOMILIEKCHOI'O COeIUHEHHS
X i B
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Xoa pa6otbl. 0,02 T HHUKOTHHOBOW KHCIOTH pacTBopsitoT B 0,5 -1 mu Boabl, npubasmnsor 2-3
karmn  10%-Horo pactBopa cymbdara memm (II), mepememmBaroT u HaOMIOZAIOT OKpacKy. 3areM
nobapisitoT 2-3 kammm 5%-Horo pactBopa pomanuaa amMonus (tuonmanara — NH,CNS), mpu stom
oOpa3yeTcs sIpKo-3e¢Has OKpacka pacTBOpa.

Pe3yabrar:

BeiBox:

Pa6ota I1T". @eppuxsopuaHasi mpo6a HA BUTAMMH MUPUAOKCHH (BUTaMuH Bg).

Meton ocHOBaH Ha CIIOCOOHOCTH BUTaMHHA Bg mproOpeTaTh KpacHYI0 OKpPacKy B MPUCYTCTBHU
xyopupa xenesa (111); peakus obycioBineHa oOpa3oBaHHEM KOMIUIEKCHOM COJM THITAa (eHOJATA Keme3a
(1) xpacHoro 1BeTa.

Xon ompenesnenns. K 5 xamusim 1%-Horo pactBopa ButamuHa Bg mpubasistor 5 xamens 1%-
Horo pacTtBopa xjopuza xenesa (III) u BctpsaxusatoT npoOupKy. PazBuBaercs KpacHOE OKpalIBaHue.

Pe3yasbTar:

BriBoa:

Pa6ora 1/]. KauecrBeHHble peakuun Ha BuTamuH C.

a) Boccranosiienne geppunuanuaa kaaus Butamuaom C.

MeTo/ 0CHOBaH Ha CIIOCOOHOCTH aCKOPOWHOBOI KHCIIOTHI JIETKO OKUCISITHCS U BOCCTAHABIUBATD
xene3ocunepoauctoiii kamuii KzFe(CN)g B xenesucrocunepomuctoiii kamuit K4;Fe(CN)g, koTOpBIi
obpasyer ¢ xmopugom d>kene3a (llI) mmoxo pacTBopuMyr0 B BOAE CONb — OEPIMHCKYIO Ia3ypb,
BBINAAAIOUIYIO B BUJIE TEMHO-CUHETO OCaJIKa.
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Xon onpenenenus. K 5 xamsam 1%-voro pactBopa ButamuHa C mpunuts 1 kamto 10%-Horo
pacTBopa enxoro Harpa U 1 kamio 5%-HOro pacTBOpa JKEJIE30CMHEPOAMCTOrO Kayus, NepeMellaTh U
no6asuth 3 karm 10%-HOro pacTBopa coyistHOW KUCIOTH U 1kamiio 1%-Horo pacTBopa XJopHia Kene3a
(IIT). Bemmagaet cuHU# OCagoK OEPIMHCKON JIa3ypH.

Pe3yabrar;

BeiBox:

0) Hoxnan npo6a na suramuu C.

Meron ocHoBaH Ha cmocoOHOocTH BHTamMuHa C BOCCTaHABIMBATh MOJIEKYISIPDHBIA WHOA IO
HOIMCTOBOJOPOTHON KUCIIOTHI:
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Xona pa6orsl. K 5 kamisim 1%-Horo pactBopa ButamuHa C 106aBuTh 1-2 Karm pacTBopa iona B
pacTBope Honuaa Kanwms. PactBop roma oOeciiBedrnBaeTcsl.

Pesyabrar:

BriBoa:

B)BOCCTaHOBJIeHHE 2,6-1uxiiopdenosauaaogenosa puramuaom C

AckopOWHOBasI KHCJIOTa BOCCTAHABIHMBACT 2,6-AUXIOPPEHOTHHIO0(DEHON, KOTOPBIA B KHCIOW
cpelic UMeeT KpacHYIO OKpacKy, a IpH BOCCTAHOBJICHUH — 00eCI[BEUNBACTCSI.

Xona pa6otbl. B 2 npo6upku Hanmute 1o 10 kamens ucciieayeMoro pactesopa. B onny npoOupky
J100aBUTh HECKOJIBKO Kalelb MEPOKCHIa BOIOpOaa, NPOKUIATHTE (ButamuH C paspymiaercs). 1o6aBuTh
B 00e npodupkurmo 1-2 karu 2% pacTBOpa COJISTHOM KUCIOTHI U PACTBOP 2,6-TuXI0pheHOTMHI0PEHONIA.

B npucyrctBum ButammHa C pacTBOp HHAMKaTtopa obecuBeuuBaeTcd. llpu paspymeHun
BuTamuHa C o0ecIiBeUMBaHUS HE IPOUCXOANT, MOABIISIETCS] PO30BOE OKpAIINBAHHE.

Pe3yasbTar:

BriBoa:

Pabora 1E. Peaknust Ha Butamun P (pyTun).

Meron ocHoBaH Ha B3auMmojeiicTBum pyrtuHa ¢ xjopuzmoMm skenesa (III) ¢ oOpasoBanmem
KOMIUIEKCHOTO COEIMHEHUS 3eJIEHOTO 1IBETA.

Xona padotsl. B npoGupky HanmuTh 0koj10 10 Karens HaChIIIEHHOTO PacTBOPa PyTHHA U J00aBUTh
3 karutu 3%-Horo pactBopa xyopuaa xkenesa (I11). OTMeTuTs nosiBiIeHHE 3€1EHOT0 OKPAIIMBAHUSL.

Pe3yabTar:

BriBoa:

IIpakTnyeckoe 3Hauyenne padoTsl. KauecTBeHHbIE peakMU HA BUTAMUHBI TTO3BOJISIIOT OOHAPYXKHUTH HX

HaJIM4Me B JICKAPCTBEHHBIX IMpenapaTax M MOCJe SKCTPAKIMU B MUMIEBHIX MPOAYKTaX M JIEKapCTBEHHBIX

pactenusx. [IpuHIMI, MTOIOKEHHBIH B OCHOBY KaY€CTBEHHBIX PEaKIil Ha BUTAMHUHBI, HCIIOJIB3YETCS TIPH

pa3paboTKe KOIMYECTBEHHOTO ONPENesICHUS UX B Pa3IMYHBIX IPUPOIHBIX 00BEKTAX U JIEKApCTBaXx.
PabGora 2. ZKupopacTBopuMble BUTAMHHBI

Pabora 2A.KayecTBeHHbIE peakllUM HA PeTHHOJI (BUTAMHH A)

a) peakIusi ¢ CEPHOH KUCJIOTOIA.

MeToa OCHOBaH Ha CIOCOOHOCTH KOHUEHTPHUPOBAHHON CEpHON KHUCIOTHI OTHMMAaTh BOAY Yy
peTrHONa ¢ 00pa30BaHUEM OKPAIIEHHBIX MPOYKTOB.

Xon pa0otbl. B cyxyro nmpobupky BHOcAT 1-2 kamm peiObero xupa, 15 kamens xjmopodopma.
[lepememmBaroT 1 106aBNAIOT 1-2 Kari KOHLIEHTPUPOBAHHOW CEPHOM KUCIOTHL.. OTMEUaloT NOSBICHUE
(10IeTOBO-KPACHOTO OKPAIIMBAHUSI, IEPEXOSIIETO B Oypoe.

Pe3yabTar:



BriBoa:

0) peakuus ¢ xjaopuaom :keiae3a (111).

Buramun A B3aumopeictByer ¢ xjopugoM kenesa () ¢ oOpazoBanmem OKpaieHHBIX
HPOTYKTOB.

Xon padotsl. B cyxyro npobupky HamuTh 1-2 Karm peiobero xupa, 10-15 xanens xmopodopma.
[Tepememats u 1o6aBuTh S Kanenb 1%-Horo pactBopa xnopumaa xeneza(lll). OTMeTuTs nosiBIEHUE IPKO-
3€JIEHOTO OKPAIIUBAHUSL.

Pe3yabTar:

BriBOa:

Pabora 2b KauyecTBeHHbIe peaknuu Ha BUTaMuH D.

a) aHWJIMHOBAasi Mpo6a Ha BuTamuH D.

MeTox oOCHOBaH Ha B3aMMOJACHCTBHM KanbLudepoia ¢ THIPOXJIOPUAOM aHWIMHA C
o0pa3oBaHHEM OKpAIICHHBIX POIYKTOB.

Xon pa6oThl. B cyxyto mpoOupKy HalIHUTh 5 Kamenb peIObero xupa, 15 kamens xinopodopma u 5
Karelb aHWIMHOBOTO peakTuBa (15 gacTeil anmnuHa U 1 9acTh KOHIIGHTPUPOBAHHOMN COJISTHOW KUCIOTHI).
OCTOPOXKHO HarpeTh Ha CIUPTOBKE W OTMETUTH MOSBICHAE KPACHOTO OKpAIINBaHUSI.

Pe3yabrar:

BriBoa:

0) peakuus ¢ CEpHOIi KMCIOTOIA.

MeTon OcCHOBaH Ha B3aWMOJICHCTBHH KaJbI(epolia C CEPHOM KHCIOTOH ¢ oOpa3oBaHHEM
OKpAIIEHHBIX IPOAYKTOB.

Xona padorel. B nmpoOupky momectuTh 1 KaIiro MacisHOTO pacTBopa BuUTamuHa D, 4 xarmmm
xyopodopMa, epeMeniaTth U J00aBUTh 2 Kallld KOHIIEHTPHPOBAHHON CEpHOW KUCIIOTHI. BCTpSIXHYTH U
OTMETHUTH MOSABJIICHHUE SIPKO-KEITOTO OKPAITUBAHUS, IEPEXOIAIIETO B OYpO-KpacHoe.

Pesyabrar:

BriBoa:

Pabota 2B. KauecTBeHnasi peakiusi Ha Tokogepoa (ButamuH E).

a)peaknms ¢ a30THOI KHCJIOTOMH

Meron ocHOBaH Ha O0Opa30BaHWUHU COEAMHEHWH XWHOWUIHOW CTPYKTYPBI, OKPAIMBAIOIIUXCS B
KpacHBI IBET, MpPH JEWCTBUHM CHIIBHBIX OKHCJIHTENed (KOHIIEHTPUPOBAHHOW a30THOW KHCIIOTHI) Ha
TOKO(EPOJL.

Xon pa6otbl. B cyxyro mpoOHWpKy BHOCAT 5 Karenb CHHPTOBOTO pacTBOpa TOKOQepona U
nobaBnsror 10 Kamenb KOHIEHTPUPOBAHHOW a30THOH KHCIOTHL. BcerpsixuBator. HabmomaroT 3a
pa3BUTHEM KPACHOTO OKpaIlIuBaHUsI.

Pe3yabTar:

BriBoa:

0)peakuys ¢ XJIOPHBIM KeJIe30M

Buramun E nipu B3aumopetictuu ¢ xiopuaoM xenesa (111) o0pasyeT okpaiiieHHbIC TIPOAYKTHI.

Xon pa6orel. K 5-10 kamsm pactBopa ButamuHa E mpubaBuTh 5 Kamenb pacTBOpa XJIOPHOTO
xenesa (FeClg). HabmomaroT 3a pa3BUTHEM KPaCHOTO OKpAIMBAHHS.

Pe3yasbTar:

BriBoa:

Pabora 2I". KauecTBeHHas peakuusi Ha HAaQpTOXMHOH (BuTamuH K).

Metoa OCHOBaH Ha B3aWMOJICHCTBHU TUATHIAUTHOKapOamMara ¢ BHUTaMHHOM K B IIETOYHOI
cpeze ¢ o0pa3zoBaHHEM KOMIUIEKCa TOJIly0oro IBeTa.

Xoa pa6oTbl. B poOupky BHOCAT 4 Kariy CIIUPTOBOTO pacTBopa BUTamuHa K, moGaBisior 8
Karellb pacTBopa JUITHIAMTHOKapOamara HaTpuss W 4 Kalid pPacTBOpa THAPOKCHAA HATpPUs.
BerpsixuBaroT U HabIIOAAIOT 32 Pa3BUTHEM OKPACKH.

PesyabTar:

BriBon:

Pabora 5. KauecTBeHHbIEe peakKnMi HA METHHOH U BHKACOJ (MCKYCCTBEHHO CHHTE3MPOBAaHHBIC
aHajoru ButamuHa K;).

a) peaxkIusi HA METUHOH.



MeTo OCHOBaH Ha B3aWMOJEHCTBHM METHHOHA C aHWJIMHOM C OOpa30BaHHWEM OKpPAIIEHHOTO
coenuHeHus 2-MeTr-3-heHnnaMuao-1,4-nagToxuHoHa: ¢ctp 121 3eieH NpakTHKyM.

Xoxa pa6otsl. B mpobupke cmemuBaroT 5 karnenb 0,25%-Horo cnupToBOro pacTBOpa METHHOHA C
2 karsiMy anmwinHa. CMech OKpaIIMBaeTCs B KPACHBIN LIBET.

Pe3yabTar:

BriBoa:

0) peakuus HA BUKACOJI.

MeTton OCHOBaH Ha CIIOCOOHOCTH BBIKpacwia B3aWMOICHCTBOBATh B MIEIOYHOM cpene C
[IUCTEHMHOM C 00pa30BaHUEM OKPAIICHHBIX COCTUHEHHH.

Xoxa padotbl. B npobupke cmemuBarot mo 5 kamnens 0,05%-Horo pactBopa Bukacona u 0,025%-
HOrO0 pacTBopa IucTenHa U Ao00aBisioT 1 kammro 10%-Horo pactBopa ruapokcuna Hatpus. Cmech
OKpAITUBAETCS B KEITO-OPAHKEBBIN IIBET.

Pesyabrar:

BriBOAa:

IIpakTHyeckoe 3HaYeHne padoTbl. KauecTBeHHbIC peaky Ha BUTAMHUHBI IPOBOASITCS C LIENbIO
uxX OOHapyXeHHs B MPOMYKTaX TIHUTaHHS, JIEKAPCTBEHHBIX pACTCHUSIX W JAPYTHX OHOJOTMYECKHX
KUAKocTsAX. OHM MMEIOT Ba)KHOE 3HA4YEHHE AJI aHAJIN3a BUTAMUHHBIX JIEKAPCTBEHHBIX IPENapaToB
MI0CJIe UCTEUEHUS CPOKA UX XPAHEHUS U MIOATBEPKACHHUS JOOpOKayecTBEHHOCTH. [IprHIIUI, I0T0KEHHBIN
B OCHOBY KAaueCTBEHHBIX peakUUi Ha BUTAaMHHBI, HCIONb3YeTCS MpH pa3paboTKe KOIMYECTBEHHOTO
OTIpeJIeNIeHNsI UX B Pa3IMYHBIX IPUPOJHBIX OOBEKTaX H JIEKAPCTBaX.

Tema 4. YriieBoabl 1 JIUNHABI: CTPOEHUE, CBOICTBA, GYHKIIUU

Pabora 1. DOmyJasrupoBaHue xupa

Mpuxuun meroaa: oOpa3oBaHHe IMYIBECHHA 00YCIOBICHO MOBEPXHOCTHO-aKTUBHBIMHU CBOMCTBAMHU
OMYJIbIraTOpOB, MPCIIATCTBYIOMIUX CIIMAHUIO YaCTHILI.

O0OopynoBaHue: 103aTOPbI, IPOOUPKH, MUIETKH, LITATUBbI U1 IPOOUPOK U IHUIIETOK.

OOBeKT ucce0BaHMs U PeareHThl: Macjo PacCTUTENIbHOE, XKeldb, 0enok (1% pactBop); OukapOoHat
Hatpus (1% pactBop), ruapoxcun Hatpus (1% pacTBop), pacTBOp MblIa, TUCTHJUIMPOBAHHAS BOJA.
Xoa pa0doThI:

1. Hanute B 6 mpoOupox 1o 2-3 M1 BOABI U 110 2-3 KaIlIi paCTHTEIHHOTO JKUPA.

2. Jlo0aBUTH B EPBYIO MPOOUPKY HECKOJIBKO Kalesb pacTBoOpa Oejka, BO BTOPYIO — pacTBOPA COJBL,
B TPETHIO — pAaCTBOpA IIEJIOUH, B YUETBEPTYIO — PACTBOPA MbLJIa, B MATYIO — JKEJTUH, IECTAs CITYKHUT
KOHTPOJIEM.

3. TiaTenbHO BCTPSIXHYTh COJIEPKUMOE BCEX NPOOUPOK U OCcTaBUTh HAa 20 MUHYT.

4. ONEHUTH CTOWKOCTh 3MYJILCHH BO BeeX NpoOupkax. Caenarb BbIBOJ 00 SMYIbTUPYIOIIUX
CHOCOOHOCTSIX BCEX HCIOJBb30BAaHHBIX B OIBITaX BELIECTB.

Pe3yasbTar:

BeiBox:

PaboTta 2. O0Hapy:keHHe KeTYHBIX KHCJIOT

[TpuHIIMT MeTOAA: 32 CYET TOBEPXHOCTHO aKTUBHBIX CBOMCTB YKEITYHBIX KUCIIOT CHUYKAETCS
MOBEPXHOCTHOE HaTsDKeHHe. J{00aBIIeHHBIN Ha MOBEPXHOCTH JKUJIKOCTH TIOPOIIIOK CEPHOTO I[BETa OBICTPO
OITyCKaeTcs Ha JHO.

O6opynoBaHue: TPOOUPKH, MUTIETKH, IITATUBBI I TPOOUPOK U MUIETOK.

OOBEKT HUCCIICIOBAHUS U PEareHThL: Kelldb, JUCTUUIMPOBAHHAS BOJIA, IIOPOIIOK CEPHOTO IBETa (MU
aHaJIoT, HapUMep, TaJbK).

Xox padoTsI:

1. B mepByto mpoOupky HauTh 8-9 Mt xkemdn, B Apyryro — 0,5 M1 sxemuu u 7-8 MIT AUCTUILTUPOBAHHON
BOJIBI, B TPETHIO — TOJIBKO 8-9 MJI BOJIEI.

2. HanecTtn Ha TOBEPXHOCTH KHJIKOCTH BCEX MMPOOUPOK HEOOIBIIIOE KOJINIECTBO IMMOPOIIIKA CEPHOTO I[BETA
(unu Tanbka).

B nepBoii mpobupke ¢ Hepa3BeACHHON KEITUBIO IOPOIIOK OBICTPO OITyC-KaeTCs Ha JHO, BO BTOPOH —
OITYCKaeTCsl MEJICHHEE, B TPOOHPKE C BOJION OCTAETCSI HA TOBEPXHOCTH.

3. Chenath BBIBOJIBI O CBOMCTBAX YKEIYU, HEOOXOJUMBIX TSI SMYJIBTUPOBAaHUS )KUPOB B OpPraHU3ME.
PesyabTar:

BoiBon:



Tema 6. BBenenne B 00MeH BelecTB. buodnepreruka. buonoruueckoe okuciieHue.
Oonapy:xenue (pepMeHTOB OHOJIOTNYECKOTO OKUCIEHHS
B HEKOTOPBIX OMOJOTHYECKUX 00BEKTAX.

OcHamenue 3aHATHSA
PeaktuBsl. 0,1%-Hb1i pacTBOp THPO3HMHA; THPOTajion 2%-HbIl pacTBOP; MepeKrch Bogopoaa 3%-Hbli
pacTBop; epexuch Bogoposa 0,5%-usrii pactBop;1%-HbIit pacTBOp Kpaxmana; 10%-HbIi pacTBOp HoaMAa
KaJIust
Oo6opynoBanue. CTynka ¢ MECTUKOM; BOPOHKa Uil (PUIBTPOBAHMS; IITATUB C MPOOMPKAMU; MUMETKU Ha
1 Mu1; rIa3HBIE MMNETKY; BOJSHAsL OaHs; allTe4YHbIe BEChI C Pa3HOBECAMH; TEPMOCTAT.
Martepuai. Kaprodens, XpeH, MOJIOKO, TICYCHb.

Pabota 1. O0Hapy:xeHHe THPO3MHA3BI (OKCHIA3bI) B KapTodee

Oxcuasbl OTHOCATCS K JETHIpOoTreHa3aM. B oTnnume OT Iernaporenas OHU MepesaroT BOJOPO OT
cyOcTpara HEIOCPEACTBEHHO Ha KHUCJIOPO ¢ 00pa3oBaHKUEM MEPOKCUIA BOAOPOAA.

CxeMaTHUYECKH peaKlys WUTIOCTPUPYETCSl ypaBHEHHEM:

RH,+0O,—R+H,0,

Xoa pa6oTbl. Menkon3MenbuéHHBINA KapTodens B kommyectse 0,5-1,0 T pacTupaioT B cTynke ¢ 3
MJI AMCTHJUTMPOBAHHOM BOZBI U PUILTPYIOT. @UIBTpAT, copepkaiiuil pepMeHT TUPO3HHA3Y, HATUBAIOT
no 1 mi B iBe poOupku. Comep:kuMoe OAHOM MPOOUPKH KUTIATSIT, a 3aTEM OXJIaXIAI0T (KOHTPOIb). B
00e npobupku HanuparoT 1o 10 xanens 0,1%-HOro pacTBopa TUPO3HMHA, IEPEMEILUBAIOT U CTABAT B
BOJISIHYIO OaH!0 mipu Temmepatype 37-40°. Kaxnapie 5 MEHYT TpOOBI BRIHUMAIOT U BCTPSXHBAFOT.
KunkocTh B IpoOUpKe C aKTUBHOH BBITSDKKOM MOCTETIEHHO MPUHUMAET PO30BYIO, 3aTEM OYpYIO U
YepHYIO OKpacKy. B KoHTponbHOI po0e BeT He U3MeHseTcs. Peakius 00ycioBlieHa OKUCICHHEM
TUPO3MHA KUCJIOPOJOM BO3ayXa. B mporecce okuciaeHus: THPO3UHa 00pa3yeTcsi KpacHbl IIMTMEHT
rajaxpom 1 3aTem ‘IeprIfI IIMI'MEHT — MCJIAaHUH.

Pesyabrar:

BriBoa:

Pabota 2. M3y4yeHue cBOiiCcTB mepoOKCHAA3DI

[lepokcunazamu Ha3bIBAIOTCS (PEPMEHTHI, KOTOPHIE KaTaTU3UPYIOT OKHCICHHE CyOCTpaTOB
(mpenMyIecTBeHHO (PEHOIOB U apOMATUYECKIX aMHHOB) C TTIOMOIIIBIO IIEPEKUCH BOAOPOIa HITH
OopraHnyecKkux nepexkuceid. OHU MIMPOKO PACTIPOCTPAHEHBI B PACTUTENBHBIX M JKUBOTHBIX TKAHIX
MexaHu3M UX AEHCTBUS CBOAUTCS K CIIEIYIOIIEMY:

nepoxkcuaasa

RH2 + H202—> R + 2H20

A) O0HapysKeHHe MEPOKCHIA3b] B BBITSKKE H3 XpeHa

Xoa padoTbl. B ueTsipe npoOHpKY HATMBAIOT YKAa3aHHBIE B TAOJIHIIE KOJMYECTBA PEAKTHUBOB (1) U
BCTPSIXHYB ITPOOUPKH, OCTABIISIOT MX B IITATHBE MTPU KOMHATHOH TeMIiepartype.

[ToctenenHo conepkumMoe NPOOMPKK OKpAIIMBAETCA M BHINANAaeT OCaJA0K KPacHOTO IIBETa, B
OCTaJIbHBIX ITPOOHPKAX IBET HE U3MEHSETCSL.

PeakTuBbI Ne mpobupku
1 2 3 4
[Muporamnon 2%-Hbli pacTBOP 0,5 0,5 0,5 0,5
[Tepekucs Bogopoaa 3%-Hblil pacTBOp 0,5 0,5 0,5 -
BriTskKa U3 XpeHa 0,5 - - 0,5
ITpokunsiu€HHast BBITSKKA - 0,5 - -
Bona - - 0,5 0,5

B npucyrcTBUM nepekucu BOAOPOJA IO BIMSHUEM NEPOKCHIA3BI, CONEPIKAILEHCS B BBITSKKE U3
XpeHa, MPOUCXOJUT OKUCIICHHE MUPOrajioia ¢ oOpa3oBaHHEM IMypHyprajulMHA, MMEIOLIEr0 KPacHYIO
OKPACKy.

Pesyabrar:

BriBoa:
B) O6Hapy:xeHHe MepOKCHIA3BI MOJIOKA MPO00ii ¢ HOAMCTHLIM KajaueM



Xonx pabotbl. B nBe mpoOupky HaauBaroT 1o 1-2 MII cBeXero MoJyioka. Bo BTopoit mpoOupke
MOJIOKO HArpeBaroT 10 3aKWIAHUS U OXJIAXKIAI0T. 3aTeM B 00e mpobupku nobdasisior mo 10 xanemns 1%-
HOr0 pacTBopa Kpaxmaina, o 2 kamiau 10%-oro pactBopa Hoaucroro xanus u mno 5 kanensb 0,5%-Horo
pacTBopa mepekucu Bopopona. llocie BCTpsAXxMBaHUSIT B TEpBOW MPOOHMPKE TOSBISETCS CHHEE
OKpamuBaHue. DTO OOBSCHSIETCS TEM, YTO COJeprKaliasicsi B MOJIOKE MEpPOKCHa3a pas3iiaraeT MepeKuch
BOJOPOZA C BBIACICHHEM aKTUBHOTO KHCIOPOJA, KOTOPBIA OKHUCISIET WOAUCTBIA Kanuid. B pesynbrare
o0pasyeTtcst CBOOOAHBIH HOJ, OKpAIIWBAIOIINI KpaXxMall B CHHUI LIBET.

Pe3yabrar:

BriBoa:

Pabota 3. O0Hapy:keHne KaTajaa3bl B TKAHAX NeYeHU

Karamazoii HaspiBaeTcs (EpMEHT, pasjaraloluidi Iepekruch Boaopoma. OHa COACPKHUTCI B
JKUBOTHBIX TKaHJIX, OCOOCGHHO MHOro e€ B spurponurtax. Karanasza pasmaraeT mepekuch BOJIOpOJa Ha
MOJIEKYJISIPHBIN KHCIOPOJ U BOAY.

Karanasa
2H202 i 02 + 2H20

Xona padoTel. B npooupky nomeriarot conepxkumoe 0,3-0,5 r chipoii neyenu, 106apistor 10 mi
BOJIBI M COZIEP’KUMOE TTEPEMEIINBAIOT. 3aTeM OBICTPO HAJIMBAIOT PACTBOP MEPEKUCH BOAOPOA 10 Bepxa
MPOOHUPKH 1 OBICTPO MOTHOCAT K MTPOOHPKE TIICIONTYIO JTYIHHKY. Pasropanne JTy4rHKH yKa3bIBaeT Ha
BbIJIEJICHHE KHUCIOPOA.

Pesyabrar:

BriBoa:

Pabota 4. O0Hapy:keHHe CYKIIMHATAETHAPOreHa3bl B TKAHSX MeYeHH (MBbIIII)

CyxkumunHatnerunporenaza (K® 1.3.99.1) odenp pacmnpocTpaHeHa B TKaHAX KUBOTHBIX, PAaCTCHHNA U
MHUKpPOOPTraHU3MOB, KaTalIW3HPYeT NETHAPUPOBAaHHE SHTApPHOM KHCIOTBI, HIPH KOTOPOM TOCIETHSASA
npeBpanaercs B yMapoByIO KHCIOTY:

HOOC-CH,—CH,—COOH + ®AJ] - HOOC—CH=CH-COOH + ®AI-H,

[Ipu noGaBieHNY B cpey OKUCIEHHON (OpMBI METUIIGHOBOM CHHEW BOCCTaHOBIICHHAS
CYKIMHATAETUAPOreHa3a nepeJacT BOJOPOA Ha METHIICHOBYIO CHHIOI, 00pasyst OecliBeTHOE
JEHKOCOEAMHEHHE:

MC + ®AJI-H, »MC-H, + ®AJ]

Xona pa6oTel. B 1Be poOupKy (OTBITHYIO U KOHTPOJIBHYIO) IIOMEIIAI0T 2MJ1 TOMOT'€HATa TICUECHU
miu MbIn. CoaepKUMoe KOHTPOIbHON POOUPKU KUTISATAT U OXJIAKAAIOT.

B 06e mpo6upku HanmmBatot 1o 1M docdarroro 6ydepa pH 6,8, mo 2mi 0,01H.
HEUTPaAIM30BAaHHOTO PACTBOPA SHTAPHOU KUCIOTHI U o 2 Karu 0,05% pacTBopa MeTueHOBOM cuHel. B
00e MpoOHPKH JTOOABISIOT Ba3eJIMHOBOE MACIO (JIsl IPEIOTBPALICHHUS] B3aUMOJICHCTBHUS C KHCIOPOIOM
BO3/yXa).

[TpoOupku nomewmaioT B Tepmoctart npu 37°C. ONbIT CYATAIOT 3aKOHUEHHBIM, KOT/1a B ONIBITHOM
MPOOHPKE KHUIKOCTH OyJIeT MOYTH OeclBETHOW. B KOHTPOIBHON IPOOHUpPKE KUIKOCTH HE H3MEHSET
OKPACKy, IIOCKOJIbKY (DepMEHT A€HATYpUpPYeT PU HarpeBaHMU.

Kpurepruem akTHBHOCTH CyKIIMHATIETUAPOTeHA3HI ABIIIETCS BpeMs 00eCIIBEUMBAHNS METUIICHOBOI
CHHM B IIPUCYTCTBHUH SHTAPHOM KHCIOTHI B aHAPOOHBIX YCIOBHUSAX.

Pe3yasbTar:
BeiBox:

Tema 7. O0MeH yIJ1eBOI0B.

Padora 1.0npenesneHne KOHUEHTPALUM TVIIOKO3bI B 0MOJOTMYECKHX JKMIKOCTAX

MeTOIIBI OIpEaACICHNS I''TFOKO3bI B OMOJIOTHYECKUX KNIOKOCTAX:

1 rpynna - 3H3MMaTHYeCKHe MeTOAbI, OCHOBaHHbIE HA ABYX PEaKLUAX: [NIFOKO300KCUIAa3HOH U
TeKCOKHMHa3HOH. SIBNstoTca Hanbosiee crieHupUIHBIMU M TOYHBIMH METOJaMH, ITO3BOJISIFOT OTIPEAEIIUTD
TOJIBKO TITIOKO3Y;



2 rpynmna - KoJIJOpuMeTpHYecKUe MeTOAbl, OCHOBAaHHBIE HA OTPEIETICHIH OKPAIIIEHHOTO POTyKTa
B3aMMOICHCTBHUS TIIOKO3bI C aHTPOHOBBIM PEAKTUBOM U OPTOTOIYHUIMHOM,
3 rpynna - MeToAbI «CyX0oil XuMum». /|1 3TOro UCTIONB3YIOTCS CIeUUANIBHBIE TECT - TOJIOCKHU, Ha
KOTOpbIE HAHECEHBI PEareHThl, 10 U3MEHEHHIO OKPACKH KOTOPBIX CYAAT O CTENIEHH TIIIOKO3YPHH.
[To3BONAOT OTIPEAETTUTH CO-IePKAaHUE TIIFOKO3BI B MOYE B IOMAIITHUX YCIOBHUAX U BXOIST B CUCTEMY
metonoB Home-diagnostic,
4 rpynna — onpejejieHue rJINKO3MJINPOBAHHOTO reMor;100mHa. [ 1roko3a BCTynaer B
He(hepMEeHTATUBHOE B3aUMOCHCTBHUE C OeTTKaMH KPOBH, B TOM YHCJIE U C TeMOTJIOONHOM. CTEIIeHb
TJIAKO3WITUPOBAHUS TEMOTIIOONHA OTPaXKAET CPEIHIO0 KOHIIEHTPAIUIO TIIOKO3BI B IEPHOJ OT 4 Heenb
JI0 3 MECSIIIEB /10 BBITIOIHEHHS UCCIICIOBAHUSL.
Onpenenenne KOHIEHTPALMH TVIIOKO3bI B KPOBH INIIOK0300KCHIa3HbIM METOA0M
Hpunyun memooa
B-D-rmoko3a + 0, + H,O [IIOKO300KCH1a3a —TIIIOKOHOBas kuciora + H,0,
2 HyO, + 4-AAP + denon nepoxkcuaaza—xuHonnmuH + 4 H,O
KonmnenTtparis okpameHHOro KOMITIEKca, onpeeiieHHas GporomeTpudecku mpu A = 500 HM,
MPOTMOPIIMOHATBHA KOHIIeHTpanuu B-D-TI0K0361 B HccieryeMoM oopasiie.
OodopynoBanue: (HOTOINCKTPOKOJIOPUMETP, IeHTpH(DyTa, KtoBeThl I=1,0 cM, BojsiHast OaHs, TEPMOMETD,
XUMHYECKHAN CTaKaH, TPOOUPKH, T03aTOPHI, IITATUBHI ISl IPOOUPOK U TMHUIIETOK.
O0beKT HceieI0BaHUS U peareHThl: IeNTbHAs KPOBb, CHIBOPOTKA WJIH IJIa3Ma KPOBH, HA0Op peareHToB
IUTSL OTIpeieNICHHs] KOHLIEHTPAIIMH TIIIOKO3bl B OMOIOTHUYECKUX JKUAKOCTSIX SH3UMATHIECKUM
KOJIOpUMETPUUYECCKHM METOJIOM.
Cocras Habopa:
Bydep-cyOcTpart: kanueBble Wi aMMOHHEBBIE cotu ocopHoi kucioTh (0,1 Mmons/i), 4-AllIT (50
MMOJIb/1), 8-okcuxuHOJIUH (0,75 MMOJIB/T) — 2 TaOJSTKH.
®epmenTsl: ['moko3zookcngasza (2500 ex.), [lepokcunaza (500 ex.) — 1 Tabnerka.
KanmubpaTop: kanuOpoBoUHBIH pacTBOP It0K03bL, 10 MMob/1 B 0,15% Oen3o0iiHOM KucioTel — 1 duiakoH
(5,0 mu).
AHTHKOATYJISHT: HATPUH XJopucThii (9 /1), Hatpuii okcanar (0,02 MMONb/T) — 2 TaOJIeTKH.
MEPbBI IPEJOCTOPOXKHOCTHU
Bydep-cyOcTpar conepKUT TOKCHUHBIE KOMIIOHEHTHL. [Ipu pabote ¢ HUM cienyeT coOmoIaTh
OCTOPOXKHOCTH U HE JIOIYCKAaTh MOMaAaHNs Ha KOXKY U CIM3KCThIe. B ciydae monmaganus cieayer
MIPOMBITH TTOPAKEHHOE MECTO OOJIBITUM KOITNYECTBOM ITPOTOYHOM BOJIBI.
AHAJIN3UPYEMBIE OBPA3IbI
Heremonm3upoBaHHast CHIBOPOTKA KPOBH WIIH TUIa3Ma KPOBH, 11eJIbHAsI KpOBb. CHIBOPOTKY M ILIa3My
KPOBH IOJTy4at0T OOBIYHBIM 00pa3oM. J[J1s ompeiesieH s TIFoK036I B IIENBHOM KPOBH 2 TaOJIEeTKH
AHTUKOATYJISIHTA pacTBOPUTH B 100 M1 AMCTUWIIMPOBaHHOM BOMbI. [l0dyUYeHHBIM pacTBOP XpPaHUTh MIPU
temmneparype +2—-8° C. B uentpudyxuyto npodupky Baectu 0,1 M nenbHON KpoBH, 1006aBUTh 0,9 M
pacTBOpa aHTHKOATyJISHTA, TIIATEIBHO MepeMenarh U neHTpudyruposats npu 2000 06/MUH B TeueHHE
10 MmuH npu KoMHaTHOH Temnepatype (+18-25° C). HagocanouHyo )XUAKOCTh HCIOIB30BaTh IS
aHanmza.
NOATIOTOBKA K AHAJIN3Y
[IpuroroBnenne pabouero pearenta: 2 Tadnerku bydep-cyOcTpaTa mIOMECTUTH B MEPHYIO KOJIOY
BMecTUMOCTBI0 200 M1, 106aBUTH 150 MII TUCTHILTUPOBAHHOHN BOJIBI, TIIATEIHEHO MIEPEMENIaTh J10
MOJIHOTO PACTBOPEHUs Ta0JIeTOK; TabaeTKy «DepMeHThI» pacTBOPUTH B 5,0 MII AMCTUIIMPOBAHHOW BOJIBI,
KOJIMYECTBEHHO TIEPEHECTHU B KOJIOY C pacTBOpoM OydepHO-cyOCTpaTHON CMECH, JTIOBECTH
JUCTUIITIMPOBaHHON BOAOHM O METKH M THIATENILHO NepeMeniath. [lepeHectn paboumii peareHT B MOCy 1y
M3 TEMHOTO CTEKJIA.
[Mony4yeHHbIl pabounii peareHT MOXHO XpaHUTh Npu Temneparype (+2—8° C) B mocyje u3 TeMHOTO
CTeKJIa He OoJiee 5 THEH MpH yCIOBUH JOCTATOYHON TepPMETHU3AIINH.
Xon padoThI:

1. B npoOupku BHECTH PEAKTHUBBI B COOTBETCTBUH C YKAa3aHHBIMU OOHEMAMHU:

BuecTtu B mpodupkn OneITHAsA Tpo0a, Kanuoposounas mpoda, ma | XoJsocras npo-0a,
MJI MJI

Pabouwmii pearent 2,0 Mt 2,0 Mt 2,0 Mt

CpIBOpOTKA WJIH IJIa3Ma 0,025 mn - -

Kammbpatop - 0,025 mn -

HJuctunnupoBaHHast - - 0,025 mn




‘BOHa

2. [IpoOsI TIIATENBEHO NTepeMenaTh U UHKYOUPOBATh B TCUCHHE 25 MUH NMPU KOMHATHOW TeMIIepaType
(+18-25° C) wnu B Teuenue 15 mun npu Temneparype +37° C.
3. [locne okoHYaHMS UHKYOAITMN H3MEPUTH BEIMIMHY ONTHYECKOH IIIOTHOCTH OIBITHOM H
KaJTMOpPOBOYHOH P00 MPOTHB KOHTPOIBHOH (X0JIOCTON) MPO-0BI B KIOBETAX C JUIMHOW OMTHYECKOTO MyTH
10 mm mipu gimuHe BostHbL 500 (490-540) HM.
Oxpacka po0 cTaOniTbHA B T€UEHHUE 2 4 T0Cie OKOHYAHUS HHKYOAINH TIPH YCIIOBHUH MTPEIOXPAHEHNUS OT
MPSIMOTO BO3ACHCTBUS COJTHEUHBIX JIYUEH.
4.PacueT KOHIICHTPAIIUU TITFOKO3bI B aHAIM3UPYEMBIX MP00Oax MPOBECTH 10 hopMmyJie:
C= (Eo/Ex)x10, Tae

C — KOHIICHTpAITHS TJIFOKO3bI, MMOJIB/JT;

Eo — onrtuyeckast mI0THOCTh OMBITHOM MPOOBI, €11.0NT.IUIOTH.;

Ex — ontuyeckas mioTHOCTh KaTHOPOBOYHOM MTPOOKI, €/1.0MT.ILIOTH. ;

10 — KOHICHTpAI¥s [JIFOKO3bI B KaIuOpaTope, MMOJIb/II.
Peghepenmnuvle genununvl 015 Coi8OPOMKU UU NAAZMBL KDOBU:
- HOBOpOXAeHHbBIE — 1,7-3,3 MMOJIB/IT;
- netd — 3,3-5,6 MMOJIB/TI;
- B3pocibie — 4,1-5,9 Mmoub/m.
Jluacnocmuueckoe 3nHauenue: BBISIBICHUC SHIIOKPUHHBIX HAPYIICHUH, 3a00JICBaHUIA TTOJIKEITY IOUHOM
JKENEe3bl.
B BBIBO/IE yKa3aTh MOYYEHHOE 3HAYCHHE COJIEPKAHUS TITFOKO3BI B KPOBH U CPAaBHUTH C HOPMATBHBIM
COJICPIKaHUEM IITIOKO3bI. [Ipy OTKIIOHEHUH OT HOPMBI YKa3aTh Ha BO3MOXHbBIE 3a00ICBaHMS.
PesyabTar:

BriBoa:

Padora 2 Onpenesnenue KOHIEHTPAIMHM MOJIOYHOH KMCIOTHI
Ipunyun memooa:
Monounast kuciiora + 0, naktarokcugaza—muupysat + 2 HyOy;
H,0,+ amuHoanTunupux + 4-xyopdenosl —  nepokcuaazaxuHoHumuH + 4 H,O
KonnenTtparust okpameHHOro KOMIUIEKca, orpeienieHHas poromerpudecku mpu A = 500 HM,
MIPOTOPITMOHATBHA KOHIICHTPAIIMH MOJIOYHOW KHCJIOTHI B UCCIIEAyeMOM 00Opasiie.
Oo6opynoBanue: hOTOJIEKTPOKOIOPUMETP, IIeHTpUdyra, KioBeThl 1=1,0 cM, BojisiHas OaHs, TEpMOMETD,
XUMHYECKHN CTaKaH, MPOOUPKH, 103aTOPHI, IITATHB JIIs IIPOOUPOK.
OOBeKT uccilef0BaHNs ¥ PeareHThl: CHIBOPOTKA MIIH IIa3Ma KPOBH, CyTOYHAsE MOYa, HAOOpHI peareHTOB
JUTSL OTIpe/IeNICHHsT KOHIIEHTPAIIMU MOJIOYHON KHUCITIOTHI B OMOJIOTHYECKUX KHUJIKOCTIX YIH3UMATHUECKUMHU
KOJIOpUMETPUIECKUMHU METOAMHU.
CocraB Habopa:
1. Bydep, pH 6,8 (koHeUHBIE KOHIIEHTPAILIUH B TECTE):
Pipes — 50 mmoub/1;
4-xmophenon — 6 MMOJIB/TI.
2. PactBop depmenTOB
aMUHOAHTUIHPUH — 0,4 MMOJIB/T;
Jlaktatokcugaza > 200 ME/i;

ITepokcunaza > 2 000 ME/m;
3. Kanmubparop — 3,34 MMoIb/I1.
Xom paboThl:

1. IlpuroToBuTh pabounii peareHT, cMenas Oydep 1 pacTBOp PepMEHTOB B COOTHOLIEHUH 9:1.
2. B npoOUpKH BHECTH PEAKTHUBBI B COOTBETCTBHH C YKa3aHHBIMH O0bEMaMH:

BHecTu B podupKu OnbITHas Mpo0a, KanuOpoBounas npo6a, ma | XoJsoctas npo-0a,
MJI MJI

PaGouwnii peareHt 2,0 M 2,0 M 2,0 Mn

HWccnemyemsrit obpasert 20 M1 - -

Kammbpatop - 20 MK -

HJuctuinpoBaHHas - - 20 MK

BOJIA




3. CmemaTth 1 HHKYOUpoBaTh 5 MUHYT npu Temieparype 37 0C wiu 10 MuHyT npu Temmneparype 18-25
0C.
4. 3mepuTh oNTHYECKYIO IIOTHOCTH TpoOs! (E mpo6sl) u xanubparopa (E kanubparopa) npoTtus
XOJIOCTOM TIPOOHI.
5. IlpousBectu pacdet no GopmyIe:
a) B CBIBOPOTKE (IJ1a3M€) KPOBH, JINKBOpE —
C=3,34x(Enp/Exair) MMOJIB/1T

0) B CyTOYHOH MOUe—

C=3,34x(Enp/Exkan) MMomns/m, T1ie
V —00beM CYyTOYHOM MOYH

Pegpepenmnvie genuuunvi:

BeHO3Has KpoBb — 0,5-2,2 MMoIIB/IT;

aprepuaibHas KpoBb — 0,5-1,6 MMOIIB/T;

Moua cyTogHas — 5,5-22,0 MMOIIB/CyTKH;

nukBop — 1,1-2,4 Mmoub/m.

Juacnocmuueckoe 3nauenue: OTPKEHUE CTCTICHH THITIOKCUN TKAHEH.

B BBIBOZIC yKa3aTh MOMYYCHHOE 3HAYCHUE COJIEPIKAHUS MOJIOYHON KUCIOTHI B KPOBH (MOYe, JINKBOPE) U
CPaBHHTH C HOPMAJIBLHBIM cojiepxaHueM. [Ipyu OTKIIOHEHUU OT HOPMBI YKa3aTh Ha BO3MOYKHBIC
3a00JIeBaHUsl.

Pe3yabTar:

BriBon:

Tema Ne 8 O0Men Junuaos

Pabora 1. Onpenesienue JTUMUIOTPAMMBI

HnnnnorpaMMa — KOMIIJICKCHOC UCCJICAOBAHUEC, ITO3BOJIAIOIICC BEIABUTL HAPYIICHUEC JIMITUIHOT'O oOMeHa
B OPTraHU3ME U OLIEHUTb PUCK Pa3BUTUs aTEPOCKIIEPO3a U CEPIIEUHO-COCYJUCTHIX 3a00IeBaHU.
HccnenoBanue BKIIIOYAET B ce0sl ONpeiesieHHEe B CHIBOPOTKE (IU1a3Me) KPOBU TaKHX MOKa3aTeneH, Kak:

. o0IIMi X0JecTepyH,

. JIUTIONIPOTEUHBI BBICOKOH MIoTHOCTH (X0onecTtepon-JII1BI),

. JUTIONIPOTENHBI HU3KO# 1ioTHOCTH (Xonectepon-JITTHIT),

. tpuriunepuast (T1),

. koaddunment areporenHoctu (KA).

1. OnpeneneHne KOHUEHTPALMM TPUIJIULEPUIOB B CHIBOPOTKE WM IJIa3Me KPOBM

IH3UMATHYECKHUM KOJIOPUMETPHYECKHM METOA0M
IIpuHuun meroaa:

Tpuraunepuapl — JnIa3a — TIUIEPHH + KUPHBIE KUCTOTHI;

I'munepun + AT® — riunepokunnaza — raunepui-3-gocdar + AID;

rimtepon-3-gpocdar + O, — rimnepodocharoxcunaza — auokcuaneronpocdar + 2H,0,;

H,0, + 4-AAP + 4-xnopdenon — nepokcuaza — XxuHoHUMHEH + 4H,0.

KonuenTpanust XuHOHUMHUHA, onpeaeaeHHas GpoTomerpuyecku mpu A = 500 HM, IPONOPLHOHATBHA
KOHILIEHTPALMX TPUIIIMLIEPUAOB B HCCIIEAyeMOM obpasie.

O6opynoBanue: HOTOIEKTPOKOIOpUMETP, KioBeTh 1=1,0 cM, BojsiHas OaHs, TEPMOMETP, XUMUYCCKHIA
CTaKaH, IPOOMPKH, 103aTOPBI, IITATUB [T TPOOUPOK.

O0BeKT HCc/Ie10BAaHUS U peareHThl: CBIBOPOTKA WM IIa3Ma KPOBH, CYTOUHAsl MO4a, HaOOpHI
peareHToB ISl ONPEICIICHNs] KOHIIEHTPAIIUU TPHUTIIUIICPHUIOB B OMOJIIOTUYECKUX JKUIAKOCTSIX
9H3UMATUYECKUMH KOJIOPUMETPHUICCKHMH METOJaMH

AHAJIN3UPYEMBIE OBPA3IbI

CriBopoTKa (1u1a3ma) KpoBu mociie 12 gacoBoro rojoganus. ['emonu3 HegomyctuM. O0Opasiisl CTaOUIbHBI
mpu t 2-8 °C B TeueHne 7 cyTOK WiH 710 Tpex mecsies mpu t -20 °C. M36erats mOBTOPHOTO
3aMOpaXKMBaHUS U OTTauBaHMA 00pasLa.

CocraB Habopa:

Pearenr 1:

PIPES — 50 mmouns/m;



4-xnmopdheHos — 5 MMOIB/I1;
MgSO;— 1 Mmonb/it;
4-AAII - 0,5 mmonb/m.
Pearenrt 2:

JInnaza — 1500 ME/n;

I'mumepoxnnaza — 200 ME/m;

[Mepoxcunasza — 250 ME/n

Kammbpatop: rmutiepud — 2,29 MMOJIB/I.
PeareHThI TOTOBBI K HCITOJIB30BAHUIO U CTAOMILHEI B TeueHue 12 MecsmeB mpu t 2-8 °C B TeMHOTE.
HOATI'OTOBKA K AHAJIN3Y
Cwmematpb Pearent 1 u Pearent 2 B cooTHotiennu 9 : 1. Pabounii peareHt ctabuieH He MeHee 14 nHel
mpu Temneparype 2-8 °C B TepMETHIHO 3aKPHITOM (hIIaKOHE.

Xox padoTsI:

Buectu B npobupky OnsiTHas npoba KamubpaTop KoHTpoJib Ha peakTUBBI
Pabountii pearesr, mi 2,0 2,0 2,0
Hccnenyemsrii obpaszert, M 0,02 - -
Kamubpatop, M - 0,02 -

Bona muctumiupoBaHHas, - - 0,02

MJT

Cwmematp 1 nHKyOUpoBats 10 munyT ipu t 37 °C wnm 15 munyT npu t 18-25 °C. [1o okoHuaHNN
WHKYOaIllMu U3MEPUTh ONTUYECKYIO IUIOTHOCTH o0kl (E mpo0sl) u kanubparopa (E kanmuOpaTopa)
IPOTHB KOHTPOJIS Ha

peaxtussl ipu A = 500 (490-520) am u d = 1 cm. Okpacka crabunbHa B TedeHne 60 MUHYT.
[IpousBectu pacyer no ¢popmyiie:

C=2,29xEmnpo6s1/Exanubparopa (MMOIB/I)
Pegepenmmuvie eenuyunvi:
1. Hopma TpuriuuepuioB B KpOBH y KEHIIMH Komebnercs B npeaenax 0,40-2,71 MMounb/m.
2. Hopma tpurnuiiepuaio B kpoBu y MyxxunH — 0,5-3,7 mmosns/n. Hopma juis My>K49uH cTapIiero
Bo3pacra (mocie 65) amxe — 0,62-2,9 MMOITB/1.
3. Hopma mnist mereit — 0,34-1,5 MMoJib/i1.
Pe3yabTar:
BeiBox:
Juaenocmuueckoe 3snavenue: nisi TMATHOCTHKH BPOXKJCHHBIX H IPUOOPETCHHBIX HAPYIICHUH JTUITHTHOTO
oOMeHa.
2. Onpenenenne k03QPpUIHEeHTa ATEPOreHHOCTH
A. OnpenesieHne KOHIEHTPALMU 00LIEr0 X0JIeCTePHHA B IIa3Me KPOBH
Ipunun MeToaa: nMpu ruaAposu3e 3PUPOB XOJECTEPHHA XOJIECTEPOIICTEPA30H 00pa3yeTcs: CBOOOTHBIH
xosectepud. OOpa30BaBIIMICS U UMEIOLIHIICS B TPOOE XOJIIECTEPHH OKHUCIISIETCS] KUCIOPOIOM BO3/1yXa
1O/ ACHCTBUEM XOJIECTEPOIIOKCHIA3HI ¢ 00pa3oBaHUEM IepeKucH Bogopoaa. [lon neiictBruem
MEePOKCHIa3bl TIEPEKUCh BOJIOPOIA OKHCISIET XPOMOTEHHBIE CYOCTpaThl ¢ 00pa3oBaHHEM OKPAIIEHHOTO
npoaykTa. IHTEeHCHBHOCTH OKPACKU NPH JUTMHE BOJIHBI 500 HM IPsSMO MPOTMOPIHOHAIEHA KOHIICHTPAIH
o011ero xoJjiecTepuHa B IMpooe.
OobopynoBaHue: (HOTOIIEKTPOKOJOPUMETP, KioBeThI 1=1,0 cM, BojsiHast OaHs (TepMocTaT), TEPMOMETP,
XUMHAYECKHH CTaKaH, MPOOUPKH, J103aTOPBI, IITATUB JIJISI IPOOHUPOK.
O0BeKT HCc/Ie10BAaHUSI U peareHThl: CBIBOPOTKA WIIN IJIa3Ma KPOBH, Cy-TOYHAs Mo4a, HaOOPbI
peareHToB ISl ONPEAeICHNS] KOHIEHTPALMH O0IIEero X0JeCTepHHa B OMOIOTHYECKUX XKUIAKOCTSIX
SH3UMATUYECKUMH KOJIOPUMETPUICCKHMH METOJAMH.
CocraB Habopa:
Pearent Nel. Bydep
®ocdarnsrii Oydep — 100 MmoIb/i
®enou — 10 MMOITB/JT
JeteprenTsl, akTHBAaTOPBI, CTAOMIIN3AaTOPHI
Pearent Ne2. JInopunuzat
Xomnecreponactepasa — 400 en/n
Xonecreponokcuaaza — 250 en/n




ITepokcumasa — 500 en/n

4-amuHOaHTUIHPUH — 0,25 MMOJIB/IT

AKTHBaTOpHI U CTAOUIIH3ATOPHI

Kammo6parop - xonectepus — 5,17 mmouns/1 (200 mr/mm)

HOATI'OTOBKA K AHAJIN3Y

Copepxxumoe QurakoHa ¢ peareHTOM N2, akKypaTHO IepeMeIInBasi, paCTBOPUTH B Oy(pepHOM pacTBOpe
(pearent Nel). Beriepskath py KOMHATHOM Temniepatype B TeueHue 20-30 munyT. PeakTuB cTabuieH B
TeueHue 6 Mecsme npu 2-8 0C B TEeMHOM MecTe.

KonnyecTBeHHBIN aHamu3:

Jmunaa Bomuel — 500 HM.

JlnuHa ontuveckoro myty — 1 cM

Temnepatypa nakyoannu — komHatHasg 18-25 0C

Xoa paGoThI:

BuecTu B npoOupku OmnebiTHas poba KanubpoBounas npoba Xomocrast mpoba
Obpasen 0,02 M

Kamubpatop - 0,02 M -
HuctunnupoBaHHast - - 0,02 mn
BOJA

Pabouwnii peareHt 2,0 M 2,0 M 2,0 M

[IpoOsI TImATENBEHO TTepeMeaTh 1 UHKyOupoBaTh 5 MuHYT 1pH 18-25 0C. M3MepuTh ONTHYECKYIO
TUIOTHOCTH OMBITHON M KAIMOPOBOYHOW IPOO MPOTHB XO-JIOCTON TPOOHI.

Oxpacka cTabnibHa He MEHee Jaca MoCiie OKOHYAHHS HHKYOAauy Py MPEIOXPaHEHUH OT MPSIMOTO
COJIHEYHOTO CBETA.

Pacyer KOHIIEHTpaLUK XOJECTEPHHA TPOBOIAT 10 (hopMyie:

C = Eon/Ek % 5,17 mmons/n (200 Mr/mn), rie

Eon — ontryeckast IOTHOCTD ONBITHOM MPOOBI, €11, OIIT. TUIOTH.;

Ex — ontrueckas II0THOCTD KaTHOPOBOYHOM MPOOEI, €11. OIT. TUIOTH. ;

5,17 mmonw/n (200 Mr/min) — KOHIIEHTpAIUs XOJIECTEpUHA B KaInOpaTope.

Pegepenmnvie eenuuunv:

HopmansHoe conepxanune: < 5,17 Mmoins/a (200 mr/m).

[MorpannuHoe coxepxkanue: 5,2-6,5 Mmmounb/a (201-250 mr/m).

[MaTonorudeckoe copepkanue: > 6,5 MMOJIb/ (251 Mr/mn).

[To uroram paGoTHl CPaBHUTB MOJYYEHHBIH Pe3yIbTaT ¢ HOPMAJIBHBIMH NOKA3aTEISIMH U CETaTh BEIBOJT
0 COJIepKaHWH OOIIETO XOJIECTEPHHA B KPOBH UCCIIEIOBAHHOTO MAIIUEHTA.

Pe3yabTar:

BriBoa:

b . Onpenenenue KOHIEHTPAIIMY JUTIONPOTEMHOB BHICOKOI MIOTHOCTH B CHIBOPOTKeE (IJ1a3Me)
KPOBH
IpunIMn MeToaa: XMIIOMUKPOHBI, JIUIIONPOTEUHBI OYEHb HU3KOW TFIOTHOCTH U JIMIIONIPOTEUHBI HU3KOH
ILIOTHOCTH OCAXIAIOTCS TPH T06aBIeHHH K 06pasity docdopHoBombdpamosoit kuciote 1 Mg?'. TTocie
neHTpudyrupoBanus B cynepHarante octarorcst Tosibko JI[IBII, KoHIIEHTpanust KOTOPBIX OTpeesieTcs
CHEKTPO(YOTOMETPUUYECKH TAK)KE, KAK KOHIIEHTpaLHsl 00IIero XoJecTeprHa.
OobopynoBanue: HOTOIEKTPOKOIOPUMETD, KIOBEeTHhI 1=1,0 cM, BojisiHas OaHs, TEPMOMETP, XUMUYCCKHI
CTaKaH, IPOOUPKH, J03aTOPbI, IITATUBHI JIJIsI TPOOUPOK ¥ MUITETOK.
O0BeKT HCC/IeI0BAHUS U peareHThl: CHIBOPOTKA MJIH TJ1a3Ma KPOBH, Cy-TOYHAs MO4a, HaOOpHI
peareHToB ISl ONpEeAeIeHNs] KOHIEHTPALUH X0JIeCTEPHHA JIMTIONPOTENHOB BRICOKOH MJIOTHOCTH B
OHMOJIOTUYECKUX YKUJKOCTSIX SH3UMATHYECKHMHU KOJIOPUMETPHUECKUMH METO/IAMH.
CocraB Habopa:
Pearent Nel Ocaxnatomuii pearent — ¢pochopHoBoabPpamoBas kuciora (0,55 MMOIb/iT), MarHust
XJIopus (25 MMOJIB/T)
Kanuoparop — xonectepun 1,29 mmois/it (50 mr/100 min)
Bce pearenTsl roToBHI K padore.
Xon padoTsI:

1. Hpenunuranus (ocaxaeHue)

| PearenTs! | OnpiTHas npoba, Ml | KanubpoBoynas npoba, | KonrponbHas npoba, |




MII MII
IInazma 0,15 - -
Bona - - 0,15
Ocaskmaronuit 0,3 0,3 0,3
peareHT

KamubpaTop - 0,15 -

Xopomio nepeMeniate U OCTaBUTh Ha 10 MUHYT Mpu KOMHATHOH TemnepaType. OnbITHbIE TPOOBI
otueHTpudyruposars B Tedenue 10 munyt npu 4000 g. TIpo3pauHblii cynepHaTaHT UCTIONB3YIOT AJIS
onpexaenenus konueHTparun JINIBII. KanmnbpoBouHyo 1 KOHTPOIBHYO MPOOKI IEHTPU(YTHPOBATEH HE
HyXHO. OIpeaeanTs X0JIEeCTEPHH BO BCEX MPOOax B TEUEHHUE daca.

2. Omnpenenenue konuenTpauuu JIBII

PearenTtnr OnbiTHas nipoOa, i | KamuOpoBounas npoba, | KonTposbHas npoba,
MJI MII

CymnepHaTaHT 0,2 - -

Bopna + pearent Ne 1 - - 0,2

Pabouwnii pearenT st 2,0 2,0 2,0

OTpeJICIICHHsSI X0IeCTepUHA

Kanubpatop + peareHnt Ne - 0,2 -

1

PeaknmioHHy10 CMeCh TIATETHHO TIEPEMEIINBAIOT U MHKYOUPYIOT He MeHee 10 MUHYT IIpu KOMHATHOM
temmepatype (18-25 0C) unu 5 munyT npu 37 0C, 1 U3MEPSIOT ONTHYECKYIO INIOTHOCTh OTBITHOMN U
KaJMOPOBOYHOM MPOO MPOTHUB KOHTPOJIHHON MPOOBI B KIOBETAX € TOJIMHON TOTJIOMIAIONIETO CIIOS 5 MM
(1 cm) mpu qymuae BomHBL 500 HM (DOK — 490 HM). Okpacka cTabuiIbHa HE MEHee 2 4a-CoB ToCe
OKOHYaHUS MHKYOAINY TIPY TPEJOXPaHEHUH OT MPSMOTO COTHEYHOTO CBETA.

Pacuer konuenrpauuu JIIIBII nposoasaT no ¢opmy.ie:

C = Eon/Ekan x1,29 [MMoJb/1] niu

C = Eor/Exan x50 [mr/100 mu],

rae Eon u Exan - onTudeckue IIoTHOCTH ONBITHOW U KAJIMOPOBOYHOM P00, N3-MEPEHHBIC
OTHOCHUTENTFHO KOHTPOJILHOH MPOOHI.

Hopmaasbnblie Beqinunnsbl JITIBIL:

Mysxuusst > 55 mr/100 Mo (1,42 mmons/m)

JKenmmubt > 65 mr/100 mu (1,68 MMob/i)

I'pynna pucka:

Mysxunnst 35 — 55 mr/100 M7 (0,9 - 1,42 MMoIb/m)

Kenmmubr 45 — 65 mr/100 mu (1,16 - 1,68 mmoib/)

IlaTosiornyeckoe HapyleHne JUMUIHOTO 00MeHa:

Myxunnbl < 35 mr/100 mi (0,9 Mmmons/)

Kenmmubt < 45 mr/100 mu (1,16 Mmmosnb/i)

Pacuyer KOHUEeHTpaWHU JUNONPOTENHOB HU3KOI mioTHocTH (JIITHII):

C = [o6mmii xonecrepun| — [JI[IBII] — [Tpurmunepuapy/S] mr/100 miu

C = [o6mmii xonecrepur| — [JI[IBII] — [Tpurnumnepuab1/2,2] MMOIB/

I'pynna pucka: > 150 mr/100 mi (3,9 MMomb/i)

Harosorus: > 190 mr/100 mx (4,9 Mmmos/i)

Buumanmne! [[n51 aHann3a UCIOIB30BaTh TOJIBKO MPO3PAaYHbIA CyliepHaTaHT. B ciryuae MyTHOTrO
cylnepHaTaHTa (HEIOJHOE OCAXKICHUE) WK MPH COACP)KaHUN TPUTIHUICPUIOB B pode Ooee 4,0 MMOJIb
/T cnetyeT MPOBECTH IOBTOPHOE OCAXJICHHE, YBEINYUB 00BhEM OCXK/IAIOIIETO peareHra B 2 pasa.
[lonydeHHBIN pe3yabTaT yMHOXKHTD Ha 2.

B. Hoacuyer ko3 (ppuueHTa ATEPOreHHOCTH:

K = (Xo6u1 — Xnms) / X,

rae XoO0Ir — o0IIrii X0JIeCTePOIT KPOBH;

XnnBn — xonectepuH B coctase JITIBIT

st 3mopoBoro 4yenoreka npumepHo 30 et koadduipent pasex 3,0-3,5. V G0JbHBIX 3TOT MMOKA3aTeIb
BO3pacTtaet 10 5,0 i BeIIIE.

[locne mpoBeeHHBIX pacueToB, CACNATh BEIBOABIL, MCXOS U3 ITOKa3aTenel JIMIHI0rPaMMBl, O
BO3MOJKHBIX 3a00JI€BaHMSIX 00CIIEIOBAHHOTO.



Pa6ora 2.KayecTBeHHbIE peaKIIUM HA KETOHOBbIE TeJla

Oo6opynoBaHnue: TPOOWPKH, MATICTKH, MITATHBBI.

O0beKT Hccef0BaHUS U peareHThbl: Moyda; HaTpus ruapokcua (10% pacTBop), HUTpONpyCcCU HATPHS
(10% pactBOp), leAsHAs YKCYCHas KHCJIOTa, pacTBOpa oaa B HoauIe Kausl.

1.ITpo6a Jlerajas Ha aleTOH.

Ipunyun memooa: ipy B3aUMOJICHCTBHH alleTOHA ¥ alleTOYKCYCHOM KUC-JOTHI B MIETIOYHON CPEJIE C
HUTPONPYCCUIIOM HATpUs pa3BUBAaETCA OpaHKEBO-KpacHOe oKpamnBanue. [locne moaxucneHus ieasHon
YKCYCHOM KHCIIOTOM 00pa3yeTcs COeTMHEHIE BUIITHEBOTO I[BETA.

Xoa padoThI:

1. K 5—6 M1 Moun mpuOaBIsIOT HECKOIBKO Kaelb BOAHOTO PacTBOpa HUTporpyccuaa Hatpust u 0,5 mut
pacTBOpa enkoro Hatpa. Ilodydaercs kpacHOE OKpalllMBaHUeE.

2. Nobasmsrot 0,5—1 M nenstHO# yKCcycHO# KUCIOTHl. Ecnm kKpacHbIH IBeT ncuesaet, mpoda
oTpHLIATeNbHAs, €CIH COXpaHsIeTCs] — MOJoKUTeNbHast. Ecau noiaydaeTcst ciabo po3oBasi OKpacka, TO
npoba CUUTAETCsI TAK)KE TOJI0KU-TEINBHOM.

2.1Ipo6a JIuGeHa Ha ameTOH.

Ipunyun memooda: Npy B3aUMOJICHICTBUY alleTOHA B IPUCYTCTBUHU TMAPOKCHA HATPUS C PaCTBOPOM iozxa
B HOJUIC KaJlusl TIOSBIISICTCS KEJITOBATHIN OCa/IOK, MMEIOIIUI XapaKTepHbIN 3amax Homodopma.

Xon padoThI:

1. [IpubaButs k 1 M1 Moun 0,5-1 M THAPOKCHAA HATPHUS U 5-6 Kamenb pacTBopa Hona B HoauIe Kajwsl.
2. IlepememaTs. B mpucyTcTBUY alieTOHA MOSBISETCS JKEITOBATHIM 0CaI0K, UMCIOIIUN XapaKTePHBII
3amax oxogdopmMma.

3amonHATE TabNHITy:

[Ipo6a Jlerans [Ipo6a JIuGena BriBoibI

Hannune KeTOHOBBIX
Te1 B Moue (1o
OKpacke)

OTCcyTCTBUE KETOHOBBIX
Ten B Moue (110
OKpacke)

Tema Ne 9. O0MeH 0eTKOB 1 AMUHOKHCJIOT

Pabora 1. McciienoBaHue KHCIOTHOCTH KeJTYTOYHOTO COKA

Ipunyun memoda: B 3TO UCCIENOBAaHUE BKIIOUACTCS ONpeesieHrne 001ei KUCIOTHOCTH, CBOOOTHOM 1
CBA3aHHOI constHOM KucnoThI. [lox 0011ei KUCIOTHOCTRIO MOHUMAIOT CYMMapHYIO KUCIOTHOCTh BCEX
KHCJIOpEarupyromux Be-1ecTB, KOTOPbIE MOTYT HAXOAUTHCS B KEIYJOYHOM COJACPKUMOM B HOPMAJIbHBIX
Y MaTOJIOTMYECKHX YCIOBUAX (CBOOOAHAS, CBA3aHHAsI COJSIHAS KUCIIOTA, KUCTble (hocdaTel, OpraHnyeckre
KHMCJIOTBI: MOJIOYHAsI, MacisiHasl, YKCyCHasl U YTJIEKHUCIIOTa).

Onpenesnenue o0mel KUCIOTHOCTH MPOU3BOIAT NIPY TIOMOIIN HHUKAaTOpa QeHondTanenHa (B KUCIOH
cpezie OH OECLBETHBIN, B LIEJIOYHON — PO30BBIN) MeToAoM TuTpoBanus ¢ 0,1 H. PacTBOPOM eIKOro HaTpa
(TUTp KUCIIOTHOCTH BhIpaXkaeTcs KOJIMYECTBOM ILEIOYH, U3pacXol0BaHHOM Ha TuTpoBanue 100 M
JKETY0YHOTO COKa).

CB0OOIHOM COJSIHOM KHCJIOTOM HAa3bIBAIOT TY YacTh COJITHOW KUCIIOTBI, KOTOpAsi COJEPKHUTCS B KEITyIKE
B BUJIE IMCCOLMMPOBAaHHBIX HOHOB BOJOPOAA U Xyopa. Ee onpenensor ¢ moMomso HHANKAaTOpa
napaguMeTHIIaMIHO0a300eH301a. B iprcyTcTBUU CBOOOTHON CONISTHOW KHCIOTHI
napaguMeTHIaMUHOa300€H30J1 CTAHOBUTCS SIPKO-KPACHBIM, IIPU €€ OTCYTCTBUHU - SKEJITHIM.

CBs3aHHOH COJISIHOM KUCJIOTOM Ha3bIBa€TCS YaCTh CONSTHOM KMCIIOTHI, KOTOPast HAXOJUTCS B JKEITyIKE B
BHUJIE HEJIMCCOIIMAPOBAHHBIX MOJIEKYII, Oy TydH XUMUYECKH CBSI3aHa C OeITKaMH.

Oo6opynoBaHnme: CTCKISTHHBIC TTAJIOYKY, KalleTbHUIIEI, OtopeTky Ha 10 - 20 mu1, munetky Ha 10 M,
IITAaTUBBL, XUMUYecKUe cTakanbl Ha 50 — 100 mi1.

O0beKT Hccie0BaHUS U peareHThbl: KeITyI0YHBIN COK C HOPMAJIbHOW, TIOBBIIIEHHON U TIOHMKEHHOM
KHCJIOTHOCTBIO, HHIUKATOP MapaguMeTmiaMraoa3o0en3o (0,5% pacTBop B CIIUPTE), HHANKATOP
¢denondranens (0,05% pactBop B ciupte), HaTpus ruapokeus (0,11 pactBop).

Xox padoTsI:

1. B xuMuyeckuii cTakaHIMK OTMEPUTH TUMNETKON 10 MIT MpOoQHIBTPO-BAHHOTO JKETYJOYHOTO COKa.

2. lobaBuTh 1-2 Karuv napaguMeTHIaMHHOa300eH301a 1 2 Kaid ¢e-HondTraaenHa.

3. XKugaxocts TuTpoBath 0,1 H pacTBOPOM r'MAPOKCHAA HATPHS 0 KEJITO-BATO-KPACHOTO OKPAIINBAHUS




(TIepBBIA ITYHKT).

4. IIpogomKUTh TUTPOBAHHE 10 JIMMOHHO-)KEITOrO IBETa (BTOPOM IyHKT).

5. IIpoJOmKUTh TUTPOBATH JI0 TOSBICHUS PO30BOTO OKPAILIUBAHUS (TPETHH MYHKT).

I[TepBbIii MyHKT COOTBETCTBYET CBOOOAHOM CONSIHOM Kuciote. Cpeanee apudMeTHIecKoe MexX Ty BTOPHIM
Y TPETHUM IYHKTaM — CyMMe CBOOOTHOW U CBSI3aHHOM COJISTHOW KHCIIOTHI M TPETHH MYHKT — 001IIei
KHCJIOTHOCTH JKE€ITYJOYHOTO COKa.

6. IlpoBecTu pacuer.

Ipumep pacuema:

JlomycTiM, 94TO Ha TUTPOBAHUE KEIYJOIHOro coka 3atpaueHo 0,1 H pac-TBopa menoYn:
- JI0 IEPBOTO MYHKTa (3KEJITOBATO-KPACHBIH IIBET). .. ... 3,5 mi,

- JI0 BTOPOTO IMyHKTA (JIMMOHHO-KEITHIH IIBET).......... 4,6 M,

- 710 TPETHErO MYHKTA (PO3OBBIN IBET). ... .eeveneennenn.. 5,4 M.

CpeILHee MCKAY BTOPBIM U TPETHbUM IIYHKTOM:
(4,6 + 5,4)/2=5,0

CriemoBaTeIbHO:

CBOOOTHAS COJISTHASI KHCITOTA .uvvenveenreenneannaannannns 3,5 10 =35 (35 mmomn/m),
cyMMa CBOOOJIHOM M CBSI3aHHOM COJITHOM KUCIOTHI...5,0 * 10 = 50 (50 Mmmoib/),
CBSI3aHHAS COJITHAS KHCITOTA ...uvvranreenneanneannennn 50 — 35 =15 (15 MmmoaB/M),
OOIIAST KHCITOTHOCTD . ..uvvenreenteenneanneenneaneeannennns 5,4 - 10 =54 (54 mmomb/m).
HopmajibHbIe BeTHYHHBI:

- cBOOOIHAS COJITHAS KMCIIOTa - 20-40 mmos/m,

- CBSI3aHHAas COJIsIHAs KHCJI0Ta - 8-16 Mmmounb/11,

- 00111251 KUCJIOTHOCTh - 40-60 MMOIB/1I.

7. CpaBHUTH MMOJIYYCHHBIC 3HAYCHUS OOIICH KMCIOTHOCTH, CBOOOTHON U CBSI3aHHOM COJISTHON KUCIIOTHI C
HOpPMAaJBHBIMU 3HaueHMsIMA. ClenaTh BRIBOIBI O BOZMOXKHBIX 3a00JICBaHUAX.
Pe3yabrar:

BriBOxa:

Pa6ora 2. Onpenesienne coaep:kaHusi MOYeBHHBI

ConepxaHne MOYEBHHBI B KPOBH 3aBUCHT OT COOTHOIICHUS MPOIECCOB MOUYEBHHOOOPA30BAHUS B IEYCHU
U ee BBIBEJICHUS NMOYKaMu. B KIIMHUKe olpeiesieHne KOHLIEHTPALU MOYEBHHbBI HMeeT Hanbonbliee
3Ha4YCHUE I AMArHOCTUKY 3a0o0eBaHui mouek. [Ipu yxyamennn GyHKIUN IOYeK MMEHHO ITOBBIIICHUE
MOYEBHHBI B KPOBH SIBIISIETCSl HANOOIee paHHUM JIAOOPaTOPHBIM AHarHOCTHYECKUM TecToM. W3 dpakuuii
OCTaTOYHOr0 a30Ta B HAMOOJIbIIEH CTENICHN B KPOBH MOBBIIIAETCSI MOUYEBHHA, KOTOPAsi MOJKET COCTaBIIATh
10 90% (pakuum 0OCTaTOYHOrO a30Ta MPH MATONOrHH MoYeK (B HopMe -—50%).

Paznuyarot 3 rpymnmnbl IpUYWH, TPUBOISIINX K YBEITHUSHHIO COJICP)KaHUSI MOUYEBUHBI B KPOBU:
HA/IMOYEYHYIO a30TEMHUI0, TIOYEUHYIO M TIoJmoueunyr0. Hanmoueunas azoremus o0ycioBieHa
MOBBIILICHUEM YPOBHS MOUEBHHBI B KPOBHU, HACTYIAIOLIMM BCJICIACTBUE CHIXKEHHOT'O NTOCTYIIJICHUS! KPOBH
K ToYKaMm (IIUPKyJsipHas HeJIOCTATOYHOCTh B KITyOOUKaX, 10K, KPOBOIIOTEPSI, ACTHpaTaIHs). A30TeMUs
MOYEYHOTO MPOUCXOKACHUS OBIBAET CBsI3aHA C OCTPOH WIIM XPOHHUYECKOH MOYEHHON HEIOCTATOYHOCTHIO
BCJIEZICTBUE TIIOMEpYNoHedpHTa, nuesonedpura, apTepruockKieposa, HeKpo3a KOPTHKAIBLHOTO CII0s
noyek. [lognoveynas azoremus ObIBaeT CBsi3aHa C OOIUTEpALIMe MOYEBBIBOSINX Ty TeH
(MouekaMeHHast 00JIe3Hb, OIYXOJIH MOUYEBBIBOJISIINX ITYTEH, PeICTaTeIbHOM KeNne3bl U T.1I.).

[oBbIIeHNE YPOBHSI MOUYEBHHBI B KPOBH MOKET OBITH U IIPH YCUIIEHHOM pacraje 0eKoB
(cuHApPOM CAaBIMBaHUS, OKOTH, JINXOPaAKa, IEPUTOHUT), IPH 00E€3BOKUBAHIH OPTaHU3MA.

CHmxeHMe ypOBHSI MOYEBHHBI B KPOBH OBIBAET CBSI3aHO C OTPHUIIATENILHBIM OaJlaHCOM a30Ta B
pe3yibTaTe MI0XOro MUTaHUS, C IEYCHOYHON HEJI0CTATOYHOCTRIO WIIH C THIIEPrHIpaTaliiell opraHu3Ma.
CHmKeHHe KOHIEHTPAMi MOYEBHHBI B KPOBH HAOIIOIAaETCA TaKKe MPH BUPYCHOM TelaTUTe, OCTPOH
TUCTPOUH ITEUCHU.

Tpunyun memoda: MOYEBHHA TMOJT ICHCTBUEM ypeasbl THIAPOIU3YETCs ¢ 00pa3oBaHueM KapOOHATa
aMMOHMsL. loHBI aMMOHHMS pearupyroT ¢ GeHOIIOM U TUIIOXJIOPUTOM B IPUCYTCTBUH HUTPOIIPYCCHA,
00pa3ys OKpalIeHHbIH KOMIUIEKC. IHTEHCHBHOCTD OKPACKH MPH AJIMHE BOJIHBI 540 HM IponoproHaibHa
KOHIICHTpAIIMA MOYEBHHBI B ITpode.

Oo6opyaoBaHue: $HOTO3ISKTPOKOJIOPUMETD, KUIIALIAs BOAsIHAs OaHsl, kioBeta 1=1,0 cm
J103aTOPBI, MPOOUPKH, MUIETKH, IITATUBBI Ul TPOOUPOK U MUNETOK, XMMUUeckue ctakanbl Ha 50 — 100
MJI, CTEKJISTHHBIC TTAIOYKH, MepHBIC K0I0bI Ha 50-100 M.



O0beKT uccjeI0BaHUsI U PeareHThbl: CBIBOPOTKA KPOBH (I1a3Ma), Moda, HabOpsI peareHTOB JJIs

OIpe/IeICH S MOYCBHUHBI.
Cocras Habopa:

Pearent Nel PacTtBOp ypeassl

Vpeasza — 10 ex/mn

®Docharusriii 6ydep — 50 mmons/a, pH 7,0

Kamubpatop

MoueBuHa — 5 Mmois/1 (30 Mr/mt.)

Pearent Ne3 ®eHON/HUTPONPYCCHIHBIA PEareHT

denoi — 106 MMoIIb/1

Hutponpyccun natpus — 0,17 MMmons/n

Pearent Ne4 I'umoxmopur

I'unoxnoput Hatpust — 11 MMoIB/

Harpwii egxuit — 125 MMoib/n

HOATI'OTOBKA K AHAJIN3Y
IIpuroroBnenue pabodero pearenra: cMemarh peareHT Nel ¢ peareaToM Ne3 B cooTHOMmeHuH 1:9,
aKKypaTHO nepemeraTh. Xpanurcs 7 qHeit mpu 2-8 0C, B TeMHOTe.

Ilepen npoBeaeHueM aHanu3a pazpeaure Mouy B 100 pa3 qIuCTUILTMPOBAaHHON BOAOK.

Xoa padoThI:

BHuectu B npoOupku

OnbiTHas npoda

KanubpoBounast mpoba

XosocTtas mpoda

Pabouwnii peareHt 1,0 1,0 1,0
Oo6pasen 10 MK - -
KamubpaTop - 10 Mk -

[TpoOsbI TIIATENBHO MepeMeIaTh 1 MHKyOupoBaTh 5 MuHyT mipu 20-25 0C.

Jo6aBuTh B mpoOUpKH

OmnsITHAs poda

Kanmubposounast mpoda

Xomoctas mpoda

Pearent Ne4

1,0 Mt

1,0 Mt

1,0mn

TiaTensHO nepeMemaTh U HHKyOupoBathb 15 munyT npu 37 0C. [IpoOsl 0XJIaauTh U U3MEPHUTH
ONTUYECKYIO IIOTHOCTH OMbITHOH (Eom) u kanmnOpoBouHO# 1po6 (Exair) mpoTuB X010CTON TIPOOEI.
Jnmnaa Bonab! 540 HM. KroBethl 1 cM. Okpacka cTabuibHa 5-8 4acoB rmociie OKOHYaHUsI HHKYOaIu pu
NPEJOXPaHEHUH OT MPSIMOTO COJTHEYHOTO CBETA.

Pacuers!

KoHueHTpaiuio MOYeBHHBI B CBIBOPOTKE MJIH IIa3Me KPOBH ONPEACIUTS 10 (popmyIe:

C = Eon/Ekan x 5,0 MMOB/11,

rie Eom — onTrdeckas IOTHOCTh ONBITHOM TIPOOKT;

Exai — ontyeckast INIOTHOCTh KATMOPOBOYHOMN MPOOHI;

5,0 — KoHIIEeHTpalMsg MOUEBUHBI B KaIuOpaTope, MMOJIb/JT

B cyrouHoii Moue:

C = Eon/Ekan x 500 x K MmMoub/1,

rae rae Eomn — onTrueckast INIOTHOCTH ONBITHOM MPOOBI;

Exai — ontrueckast INIOTHOCTh KATMOPOBOYHON TPOOHI;

500 — KoHLEHTpaIMsA MOYEBHHBI B KAIIMOpaTOpe ¢ y4ETOM pa3BelleHHs MOYH, MMOJIb/T;

K — 06bvem cyrouHo#t Mouu, 1

HopmanbHble BeJTHYHHBI:

B ceiBopotke (rutazme) kposu: 1,7 — 8,3 mmons/n (10-50 mr/mr)

B moue: 333-583 mmomnb/cytku (20-35 r/cyTKn)

CrenaTh BBIBOJIBI O BO3MOXHBIX 3a00JIEBAHUSIX B CITydae MOBBIIIEHHOTO WITH MOHW)KEHHOTO COJICPIKaHHUS
MOYEBHHBI B CHIBOPOTKE (TIJ1a3Me) KPOBH T MOYE.

PesyabTar:

BeiBox:

Tema Ne 10 MaTpuuHble OMocHMHTe3bl. OOMEH HYKJIEOTHI0B

Pa6ora 1.KonmuecrBenHoe onpenesenue JHK konopumMeTpuyeckuM MeToA0M
Ipunyun memooa: METO] OCHOBAH Ha CIIOCOOHOCTH JA€30KCUPHO036I, BXos1Iel B coctaB JIHK, naBats
CHHEEC OKpalIuBaHUEC C ,Z];I/I(i)eHI/IHaMI/IHOBLIM PCAKTHUBOM. WNHTEeHCHBHOCTD OKpaCKH IpsiMO



nponopiiroHanbHa KoHleHTpauuu JJHK.
Oo6opynoBanme: TPOOUPKH, MUIIETKH, IITATUBEI 7151 IPoOHpoK 1 uTeToK, GOK (KIOBETHI ¢ TOMTUHOMN
ciog 0,5 cm).
O0BeKT HccIe0BaHusI U peareHTbl: BoaHbl pacTBop AHK, nudennn-amunossiit peaktus (1 T
nmudeHmaMuHa pacTBopsioT B 100 Mt TeaiHON YKCYCHOM KHCTIOTHI U AOOABIISIOT 2,75 M
KOHLIEHTPUPOBAHHOW CEPHOI KHCIIOTHI), AUCTHIUIMPOBaHHAS BOJA.
Xon padoTsI:
1. 'otoBsr 2 mpobupku. B ombITHYI0 ipobupky HamuBaroT 1 Mt BoxHoro pactsopa JJHK 1 2 mn
JU(EHNTAMIHOBOTO PEAKTHBA, B KOHTPOJIbHYIO — 1 MJI JUCTWIIIIMPOBAHHOM BOABI U 2 MII
JU(QEHUITaMUHOBOTO PEAKTHBA.
O6e npoOupKK TOMEMIAIOT Ha KUITALIYIO BOAsSHYI0 OaHro Ha 10 MuH. 3aTeM MpoObl OXJIXKIAIOT U
M3MEPSIOT HHTCHCUBHOCTH OKpacku Ha @OKe nmpoTtur koHTpOoIs (IuymrHA BOIHEI 630—690 HM) B KIOBETax
¢ TonmuHOM cios 0,5 cm.
3Hast ONTHYECKYIO TNIOTHOCTH OMBITHOM MPOOBKI, TI0 KATHOPOBOUYHOMY TpadyKy HaXOAST COACpKaHHE B
neit JIHK.
2. IToctpoenne kanmnOpoBouHOTO Trpaduka. B 3 mpodbupku Hamusarot mo 1 M pactopa JAHK pasmmanoit
koHueHTpanuu (50, 100, 200 MKr/mMi) 1 o 2 M JUQEHUITaMUHOBOTO peakTHBa. [lomemaroT mpodupku
Ha 10 MHHYT Ha KUITIIYIO BOASHYIO OaHIO, 3aTE€M U3MEPSIOT ONTHYECKYIO ITIOTHOCTh KaXIOTO U3
pactBopoB. KannOpoBouHBIif rpaduk CTPOST, OTKIIAbIBas HA OCH aOCIIUCC KOHIIEHTPAIHIO
UCTIONIb30BaHHbIX pacTBopoB JIHK, a Ha ocu opJHAT — COOTBETCTBYIOIIME UM 3HAUCHHS ONTHUECKON
TUIOTHOCTH.
3anuchIBAIOT MIPUHIMII METO1A, PE3YIbTAaThl KOJIOPUMETPHUH, CTPOSAT KaTMOPOBOUHBIH rpaduK, 1Mo
KoTopoMy HaxoaaT coaepkanue JJHK B nccnengyemom pactsope.
Pa6ota 2. KoauuectBennoe onpenenenue PHK konopumerpnyeckum meTonom
Ilpunyun memooa: MeTOl OCHOBAH Ha I[BETHOW PEaKIIMX OPIITHOBOTO PEaKTHBA C IIEHTO30M, BXOAAIIEH B
coctaB PHK. IHTEHCHBHOCTD OKpAacKu ONPEAEISIIOT KOJIOPUMETPUUYECKU.
O6opynoBaHue: NPOOUPKH, MUTIETKH, IITATUBBI JJIs1 TPOOUPOK U UneTok, DOK (KIOBETHI ¢ TONIIMHON
cios 0,5 cm).

O0bekT Hcce10BaHUS U peareHTbl: BoaHbIN pactBop PHK, oprHoBsIil peaktus (rotossr 0,1 %

pactBop FeCl3x6H,0 B KOHIIEHTPUPOBAHHOM COJITHOM KHCIIOTE), TUCTUIUIMPOBAHHAS BOJIA.

Xon padoThI:
1. B onbITHYIO TpoOupKy HanmuBatoT 1 mi pactBopa PHK u 1 Mt opuimHOBOTO peakTrBa, B KOHTPOJIHHYIO
— 1 MJ1 IUCTHIITMPOBAHHOM BOABI U 1 MJI OpUKMHOBOrO peakTrBa. O6e mpoOMpPKH NOMEIAIOT Ha
KHUTISIIYIO Bo/siHYH0 OaHto Ha 20 muH. [Tocne oxmaxaeHus u3MepstoT HHTEHCHBHOCTh oKkpacku Ha ®DOKe
(kpacHbI# cBeTOQMILTP, ATMHA BOJTHBI 630—690 HM) IPOTHB KOHTPOJIA B KIOBETAX C TONMMIHHON cios 0,3
cM. VM3MepuB onTHYECKYIO INIOTHOCTH PacTBOPA B ONBITHON NPOOUPKE, 110 KaTMOPOBOYHOMY IpaduKy
HaxoaT konnenTparuio PHK B nannoit mpo6e.
2. IocTpoenue kanuOpoBoyHOTO rpaduka. B 3 npodupku Hanmsarot no 1 mit pacrBopa PHK n3BecTHO#
koHnerTparyu (50, 100 u 200 Mxr/Mi) 1 o 1 M opurHOBOTO peaktuBa. [IpoObI momeniarT Ha
KHUTISIILYIO BO/ISIHYTO OaHto Ha 20 MHH U ITOCTIe OXJIaXICHHS U3MEPSIOT ONTHYECKYIO MIIOTHOCTH Ka)JI0TO
U3 PacCTBOPOB. 3aTe€M CTPOST KaIHOPOBOYHBIN IrpadyK, OTKIAbIBAsI HA OCH aOCIMCC KOHIIEHTPAITUIO
PHK, a Ha ocu oparHAT — COOTBETCTBYIOLIEE UM 3HAYCHUE ONTUIECKOH IUIOTHOCTH.
3anuchIBAIOT MIPUHIMII METO/1A, PE3YIIbTATHI KOJIOPUMETPHUH, CTPOSAT KaTMOPOBOUHBIH rpaduK, 1Mo
KoTtopoMy HaxoaiT coaepxanue PHK B uccienyemom pactsope.
Pabora 3.0mnpenenenue copepKaHus MOY€BOH KHCIOTHI B 0MOJIOTHYECKUX KHTKOCTIAX
YPHKA3HBbIM METOA0M
Tpunyun memoda: conepxamasics B IpoOe MOUeBasi KHCIOTa OKHUCIISIETCS 1O JIeHCTBHEM (pepMeHTa
ypHUKa3bl ¢ 00pa3oBaHUEM MIEPEKUCH BOJIOPOJIa. B PUCYTCTBUH MTEPOKCH I3kl IEPEKUCH BOIOPOIA
OKHCJISIET XPOMOTEHBI ¢ 00pa30BaHUEM OKpAIIEHHOTO MPOoAyKTa. THTEHCHBHOCTH OKPacKH
MPOMOPIIMOHATbHA KOHIICHTPAIIMA MOYEBOH KHCIIOTHI B TIPOOeE.
Oo6opynoBanue: TPOOUPKY, MATIETKH, IITATUBEI 7151 IPOOMPOK U mutie-ToK, DOK (KIOBETHI ¢ TONMIITIMHON
ciost 1 cm).
O0BeKT HCCIeI0BAHUS U peareHThl: I1a3Ma KpOBH, HAOOp LIS UCCIIEIOBAHUS COIEPKAHNSI MOYEBOM
KHCJIOTBI B OMOJIOTUYECKUX JKUIKOCTIX KOJIOPUMETPUIESCKAM METOJIOM.
CocraB Habopa:
Pearent Nel Bydep
®ocpar — 150 Mmmoinb/a



3,5-muxsopo-2- ¢henoncyabhoHar — 2,5 MMOJIb/IT

Pearent Ne2 JInodunuzar

4-amuHoanTUIUPHH — 0,25 MMOITB/N

VYpukaza — 300 en/n

Acxkop6baTokcumasza — 250 exn/n

Ilepoxcunaza — 250 exn/n

Kamubpatop - modeBast kuciora — 357 MKMOJIB/JT (6 Mr/ 1)

AHAJIN3UPYEMBIE OBPA3IbI

CBexast CBIBOPOTKa (TJ1a3Ma) KPOBH WM CyTO4Has Mo4a. Mouy cienyet pa30aButh B 10 pa3
¢duzpacTBOpOM.

IHOAT'OTOBKA K AHAJIN3Y

[TpuroTtoBnenue paboyero pearenta: coaepxkumoe ¢pakona ¢ Pearentom Ne2, akkypaTHO nepeMennBas,
pacTBOpuUThH B OydepHOM pacTBope (peareHT Nel). s mosryueHHs: ONTUMAIbHBIX Pe3yIbTaToB
PEKOMEHTyeTCsl BbIAEPKAaTh PabOUMid peareHT pu KOMHATHOM Temmeparype 5-10 MUHYT HOCIIe ITOJIHOTO
pactBopenwmst Tnodmnm3arta. Pearent crabmnen He meHee 30 muei mpu 2-8 0C.

Xoa pa0doThI:

[TpoOsI TIaTENBEHO TIepeMeniaTh, UHKyOupoBats 7 MUHYT mipH 18-25 0C wu 5 munyT mpu 37 0C.
Uzmeputs ontryeckyro motHocTh onbITHOH (EOIT) 1 kxanubposounoii (EK) mpob mpoTuB KOHTPOIBHOM
npoOsl. Okpacka crabuibHa He MeHee 40 MUHYT Mocjie OKOHYaHUS HHKYOAIHH.

JnvHa BomHbl — 520 HM

JnmHa ontndeckoro mytu — 1 M (5 Mm)

Brectu B npobupku: OmnsITHas mpoda Kanmubposounast mpoda KonTponpHas mpoda
Pabouwnii peareHt 2,0 M 2,0 M 2,0 M
Obpasen 0,05 M - -
KamubpaTop - 0,05 M -

Bona - - 0,05 mn
JUCTUJUIMPOBAHHAs

Konnentpanuro modyesoit kuciotsl (C) onpeaenuTs 1mo Gopmye:

B chiBOpOTKE WM IJIa3Me KPOBH:

C=EOII/ EK % 357 mxmosb/n (6,0 Mr/mn), rae:

EOII — onrtudeckast IJI0THOCTh OIBITHOM MPOOBI, €J1. OIT. MJIOTHOCTH;

EK — onTrueckas IIIOTHOCTH KaTMOPOBOYHOHN MPOOHKI, €. ONT. TUIOTHOCTH;
357 MKMOJIB/JT — KOHIICHTPAI¥si MOYEBOH KUCIIOTHI B KaJIMOpaTope.

B cyrouHoii Moue:

C=EOIIl/ EK x 3,57 mmons/1 (600 mr/im) x K, rae:

EOII — onrtudeckast II0THOCTH OIBITHOM MPOOBI, €11, OIT. MJIOTHOCTH;

EK — ontuyeckas iIoTHOCTh KaTMOPOBOYHOMN MPOOBKI, €. ONT. IUIOTHOCTH;
3,57 MMOIIB/JT — KOHIIEHTPAIIHI MOYE€BOM KUCIOTHI B KAIHOPATOpE C YI€TOM Pa3BeACHUS MOYH;
K — o6beM cyTouHoit MouH, 1T

HopmaibHble BeTHYHHBI:

B criBopoTke (117123M€) KPOBH:

Mysxuunbl: 202—416 mxmoin/i (3,4—7,0 mr/100 mur),
Kenmmnunr: 142339 mxmons/i (2,4-5,7 mr/100 mi).
B moue: 1,49-4,46 mmons/cytku (250—750 Mr/cyTkn).

Jluaenocmuyeckoe 3nauenue. [[puanHON NOBBIIEHUS COAEPIKAHUS MOYE-BOM KUCIOTHI B KPOBU MOKET
OBITH TIPUEM MMM, OOTaTON MypUHAMU W YCHIJICHHBIN pacrajl ypUHOB, HEKOTOPEIE TeMaTOJIOIHUECKUE
3a00JIeBaHus, KIIETOYHBIH [TUTOIH3 TIPH JIy4EBOH TEPAITUH.

Ormnpeaenenne conep kaHusl MOYEBOM KUCIOTH B KPOBH UMEET OOJIBIITOE 3HAUCHHUE B TUATHOCTHKE
MOIarphl ¥ OYCUHOM HEAOCTATOYHOCTH. [TOBBIIIICHHBIH YPOBEHh MOYEBOM KHUCIIOTHI HAOIFOIaeTCs IPH
HApYIICHUU €€ BBIICTICHHS N3 OpraHu3Ma (3a00JIeBaHMs [TOYEK, aI[103, TOKCUKO3 OEPEMEHHOCTH).
Oco0eHHO BBICOKOE CO/IepIKaHNE MOYEBOW KHCIIOTHI OBIBAET IMPU COYETAHUH TOATPHI C
HEJI0OCTAaTOYHOCTHIO (DYHKITHH ITOYECK.

Crenathb BBIBOJIBI O BOBMOXKHBIX 3a00JICBAHHSX B CIIy4Yae MOBBIIIEHHOTO WM IOHWKEHHOTO COACPIKaHUS




MOYEBOH KHCIIOTHI B CHIBOPOTKE (TUIa3Me) KPOBU HITH MOYE.

Tema Ne 11. Buoxumusi KpoBH

Pabora 1. KosimyecTBeHHOE onpeesieHne ajJibOyMIHA B CHIBOPOTKE KPOBH

Ipunyun memoda. Ilpn B3anMoeiicTBUM anbOyMUHA B CIAOOKUCIION cpenie ¢ OpOMKPE30I0BBIM 3EIEHBIM
(bK3) obpazyercs okpamieHHbII KOMITIEKC, IMEIOIIII MaKCUMYM TTOTIIOMICHHS TTPH JUTHHE BOJHBI 628
HM.

Oo6opynoBanue: GoTOIIEKTPOKOIOPUMETP, KIOBETHI C TOJMIMHOMN cJost 1 ¢M; 103aTOPBI, TPOOUPKH,
MUIIETKH, ITATUBBI, MEPHBIC KOJIOBI.

O0BeKT HCcIeI0BaHUSI U peareHTbl: NelIbHast KPOBb, CHIBOPOTKA KPOBU; HA0OOP PEaKTUBOB JIs
oTpeJiesIeHHsI aNbOyMHUHA.

Cocras Habopa:

1. Pearent Nel. MonOpeareHT

Aueratnsiit 0ydep, pH = 4,2 — 50,0 mmons/n

BK3 - 0,1 mMmonb/n

2. Kamubposounslit pacTBOp anms0ymuHa - 60 /1

Xoa padoThI:

1. B npoOupky BHECTH peareHThl B COOTBETCTBHU C YKa3aHHBIMU O0bEMaMH:

Brectu B npobupku OmnsITHas mpoda Kanmubposounast mpoda XomnocTas mpoda
Pearenrt Nel 2,0 M 2,0 M 2,0 mn
ChIBOpOTKaA 0,01 ma - -
KamuGpatop - 0,01mn -
HuctunnupoBaHHast - - 0,01 mn
BOJIA

2. Coaepxumoe PoOUPOK TIIATEIBHO MEPEMEIaTh.
3. MakyOupoBaTs B TeUeHNE 5 MUHYT Mpu KOMHATHOH Temrieparype (180-250C).
4. Ileperectyn comepKUMOe MPOOHUPOK B KIOBETHI C TONIIMHOM cios 1 cM.
5. [IpousBecTr U3MEpEHNE ONTHYECKON TNIOTHOCTH OTBITHOW M KaTMOPOBOYHOM MPOO MPOTHUB XOJIOCTOM
MPOOBI Ha CIIEKTPO(OTOMETPE TPH JAITUHE BOIHBI 628 HM.
6. PaccunraTh KOHIIEHTpALMIO JIBOYMHHA IO GOpMYyJIE:
C=60x(Enp/Exan) r/n, rae
Enp — onTryeckas TUIOTHOCTH ONMBITHOM MPOOHI,
Exai — ontueckast INIOTHOCTh KaJmoparopa,
60 — KoHIeHTpaIus anbOyMUHA B KanuOpaTope B I/
Pegepenmnvie snauenus:

HOBOPOY/ICHHBIE - 28-44 r/m;
4 nus — 14 ner - 38-54 r/m;
14 - 18 ner - 32-45 1/m;
18 — 60 ner - 32-46 r/m;
60 — 90 ner - 29-45 r/m.

Luaenocmuueckoe snavuenue:

I'unepans0ymunemust. JIrobast cuTyaryst, PUBOAINAS K TOTEPE BOJIBI B IIa3Me, TTOBBIIIAET
KOHIIEHTPALHMIO BCceX OEJIKOB B Miia3Me, BKII0Yas aTb0yMuUH.

I'mmoansOymuaemMus. OTpakaeT HapylIeHHEe MTepeBapUBaHMs, BCACBIBAHNUA OEITKOB, OEITOKCHHTETHYECKOM
(GYHKIIUY [TeYeHH, BCTPEYaeTCs P OCTPOM M XPOHUYECKOE BOCIIAICHHUH, OTPABJICHUSX, SHIOTEHHON
MHTOKCHKAIUH.

[lonmy4yeHnnsie Bo BpeMsi pabOTHI pe3yIbTaThl HEOOXOAUMO CPaBHUTH C HOPMAJIbHBIMH 3HAYEHUSIMH U
CZeNaTh BBIBOJBI B CITydae OTKIOHEHHH.

Pabora 2. Onpenesienne coep:;kaHus TeMOTJIO0MHA B KPOBU T'eMHUTJIOOMHIIMAHUIHBIM METOIOM
Ipunyun memooa: TeMOTIIOONH KPOBH TIPH B3aMMOCHUCTBUH C KEIE30CHHEPOINCTHIM KaireM (KpacHas
KpOBSIHAsI COJIb) OKHUCIISIETCS B METT€MOTIIO0MH (TeMUTIIOONH ), 00pa3yroImuii ¢ alleTOHIUAHT UAPUHOM
reMUTTIOOMHINAHU] (IUaHMETTEMOTTIO0NH), MHTEHCUBHOCTH OKPAacKH KOTOPOro MPOIOPLHOHAIEHA
KOHILIEHTPALMK TeMOTTIO0MHA B KPOBH U U3MepsieTcss POTOMETPUUECKH MTPH AJTMHE BOJTHBI 540 HM.
Oo6opynoBaHue: HOTOICKTPOKOJIOPUMETP, KIOBETHI ¢ TOJIIIUHOM ¢j10s1 1 ¢M; IPOOUPKH, MUIIETKH,
IITATHBBI, J03aTOPbI, MEPHBIE KOJIOBL.




O0BbeKT HCCIeI0BAHMS U PeareHThl: LieJIbHAs! KpOBb, HA0OP PEaKTUBOB VIS OIIPEAEIeHUs TeMOII00NHa
B KPOBH.

Cocmas nabopa:

- Tpancdopmupyromuii peareHT — cyxasi cMech (HaTpHid YIIIEKUCHbINA Kuc-bii, 1,0 r; kammii
)Kene3ocuHepoanucThiid, 200 M) — 3 yImakoBKH.

- AttetoHtmanruaput, 0,5 Mt — 3 amIynesr;

- KanmubpoBounsiit pactBop remornoduna (120 r/m) — 2 mur.

IHOAT'OTOBKA K AHAJIN3Y

Tpanachopmupyrommii pactBop. OnrH makeT TPaHC(HOPMHUPYIOIIETO peareHTa 1 OJHY aMITYITy
alleTOHLMAHTUIPHHA KOJMYESCTBEHHO MEPEHECTH B MEPHYIO KOOy BMECTUMOCTHIO 1,0 1, pacTBOPUTH B
HEOOJBIIOM KOJIMYECTBE JUCTUIUIMPOBAHHOMN BOJBI U IOBECTH 00BEM JUCTUIIIMPOBAHHOM BOOH 10
METKH.

Xox padoTsI:

1. B K10BeTHl BHECTH PEaKTUBBI B COOTBETCTBUH C YKa3aHHBIMU B TabJHIIe 00beMaMu:

PearenTsr OmneiTHAS Iipoba Kammnbposounas mpoba Xomocras mpoba
Tpanachopmupyronuit 5,0 M 5,0 M 5,0 M
peaKkTuB

KanuGpoBoyHsIit - 0,02 M -
pacTBop

IlenpHast KPOBb 0,02 mn - -

2.IlepememaTh.
3. Beinepkats npu komHaTHOU Temmepatype (18-250C) B Teuenune 20 MUH JUIsl pa3BUTHS YCTOWIHBON
OKPAaCKH.
4. 3MepuTh ONTUYECKYIO IUIOTHOCTD ONBITHON M KaTHOPOBOYHOM P00 MPOTHUB XOJIOCTON MPOOHI B
KIOBETE C TOJIIIUHOM ci1osi 1 cM Ha (OTOKOJIOpUMETpE MPH AJTHHE BOTHBI 540 HM.
5. Pacuer conepxanusi reMoriioOrHa IPOU3BECTH IO (popmyite:
C = (En/Ex)x 120, Tae
C — conepkaHue TeMorio0nHa B mpooe, 1/71;
En — ontuyeckast miI0THOCTh N3MEPsSEeMON POOHI;
Ex — onTrueckast INIOTHOCTh ¢ KaTHOPOBOYHBIM PACTBOPOM;
120 — koHIeHTpaIKsI FeMOIIO0MHA B KAJIMOPOBOYHOM PacTBOpeE, I/J1.
Pegpepenmnvie senuuuno:
- myxxunsbl 130-160 /7,
- sxeHmmHe 120-140 r/i.
Juaenocmuueckoe 3snavenue: CHIKCHUE YPOBHSI TeMOTIIOOWHA B KPOBU BCTPEYAETCS IPH AHEMUSIX
Pa3InYHON STHOJIOTHH, TIOBBILIEHUE — NIPH CIYILEHUH KPOBH WM SPUTPEMHUU.
[Toy4uernasie Bo Bpemst pabOTHI pe3yIbTaThl HEOOXOAMMO CPAaBHUTH C HOPMAJIbHBIMH 3HAYCHUSIMH U
CICJIaTh BBIBOAKBI B ClTy4ae OTKJIOHEHHH.
Pe3yasbTar:
BeiBox:

Tema Ne 12. 'opMOHBI 1 TOPMOHAJIBHAS PETryJIsIUA MeTa00JHYeCKHX IPOLECCOB.

Peaxtussl: xjopun xenesza (III), 1%-ue1ii pactBop; ykcycHas kuciora, 10%-HbIi pacTBOp; Homar
kamust 10%-up1ii pacTBOp; ruapoxcun Hatpus, 10%-HbIl pacTtBOp; THApoKcHA HaTpus, 20%-HBIH
pacTBop; xopodopm; Guyperosbiii peaktus (comepxkut NaOH u mousr Cu®"); muuruapun, 0,5%-Hbiit
BOJIHBII pacTBOp; aleTaT CBHHIIA, 5%-HBIN pacTBOP;

ObGopyaoBaHHWe: MTAaTUB C NPOOMPKAaMU; CIMPTOBKA; BOJsSHAS OaHs; TJa3HbIC MUICTKH; MMHUIICTKA
BMECTUMOCTBIO 1 MiL.

MaTtepuaasl: agpeHanus, 0,1%-HbIil pacTBOp B aMITyJ1aX; HHCYJIUH JUIsl HHBEKIUH.

Pabora 1. U3yyeHue XMMH4eCKOIl MPUPOIBI aApeHATHHA

a) peakuus ¢ xyaopuaom xese3a(11I)

IIpunyun memooda. Meron OCHOBaH Ha CIIOCOOHOCTH THPOKATEXHMHOBOH TI'PYIIHPOBKU
ajipeHaiiHa 00pa3oBbiBaTh ¢ xyopuaom skenesa(lll) xomiuiekcHOEe coeqUHEHHE H3YyMPYIHO-3€JCHOI0
1[BETA.




Xoa pabdorsl. K 3 kammsam pacTBOpa ajpeHannHa mpuOaBisaioT Karumo 1%-Horo pactBopa
xmnopupa xenesa (l11). [ossusercsa 3enenas okxpacka. [locne no6asmenust 1 xarmum 10%-HOTO pacTBOpa
NaOH oxpammBaHie CTaHOBUTCS BUILIHEBO-KPACHBIM.

Pesyabrar:

BriBoa:

0) peakius ¢ HogaTOM KaJHs

Ilpunyun memoda. MeTon OCHOBaH Ha CIIOCOOHOCTH aapeHAlMHa JIETKO OKHUCISATBHCA C
00pa3oBaHHEM OKPAIIEHHOTO B KPACHBIN I[BET aJPEHOXPOMA!

Xoa pa6oThl. B mpobupky BHOcAT 3 xarum pactBopa anpenanmuaa(1:1000), mobapustor mo 2
kar 10%-soro pactBopa KlO3; u 10%-HOro pacTBOpa YKCYCHOW KHUCIIOTBI M CJIETKa HarpeBaroT.
KunkocTh okpammBaeTcs: B KpacHO-(HOIETOBBIN IIBET.

Pe3yabTar:

BriBOAa:

Pabora 2. /loka3aTejbCTBO 0€JIKOBOW NPUPOIBLI HHCYJIUHA

a) buyperoBas peakuus Ha nenTuAaHyo rpynny (peakuus IInorposckoro)

IIpunyun memooa. MeTom OCHOBaH Ha CHOCOOHOCTH NENTHIHOW TPYIIBI OEIKOB W
TMOJHIENTHAOB 00Pa3oBEIBATH B IIEIOYHONH cpexe ¢ noHamu CU?"  KOMIIEKCHOE COCIMHEHHE
(HONETOBOTO 1BETA C KPACHBIM HIIM CHHUM OTTEHKOM B 3aBHCHMOCTH OT YHCIIA MENTHIHBIX CBs3ei B
Oenke.

Xoa pa6oTtsl. B npoOupky BHOCIT 5 Karenb npenapara MHCYJIWHa U3 aMITyJibl, JOOaBISIOT 2
Karuii OMypeTOBOIO pEaKTHBa, clierka B30AaNTHIBAIOT U HAOMIOAAIOT 32 MOSIBIICHHEM OKpaIlBaHUSI.

Pe3yabrar:

BriBoa:

0) HUHTMIPUHOBAs peaKUusi HA (-aMHHOTPYIIY

Ilpunyun memooda. Metox OCHOBaH Ha B3aWMOJCHCTBUU HUHTHJPHHA C O-aMHHOTPYIIITON
aMUHOKHCIIOT, TEeNTHAOB W OeTKoB ¢ 00pa3oBaHWEM OKpAIICHHOTO KOMIUIEKCA CHHETO WIH CHHe-
($u10IEeTOBOTO 1IBETA.

Xoa pa6orel. B mpoOupky BHOCAT 5 Kamenb Npenapara WHCYJIHMHA, J00aBJISAIOT 2 Karuld
pacTBOpa HUHTHPHWHA, HATPEBAIOT 10 KATIEHUS 1 Yepe3 1-3 MUH HaOII0Aar0T MOSBIICHNE OKPAIIHBAHUS.

Pesyabrar:

BriBoa:

B) peakuus PoJist

Ilpunyun memooda. MeToJq OCHOBaH Ha CHOCOOHOCTH OEIKOB, B COCTaB KOTOPBIX BXOJST
cepycofepaliie aMHUHOKHUCIOTHl (IIUCTeHMH, IIMCTHMH), B IIEJOYHOM cpele TMpH HarpeBaHUHU
00pa30BBIBaTh CyIb(UI HATPHUS, KOTOPHIA C TUTFOMOMTOM HATpHUsl JaeT YEPHBIN WM Oyphlii OCalloK
cynb(huIa CBUHIA!

Xoa padorsl. B npoOupky HamuBator 10 kamenb 5%-HOTO pacTBopa aleraTa CBHHIIA U I10
KarmssM  npubaBisiioT  20%-HbII  pacTBOp THAPOKCHJA HATpUs JO PacTBOPEHHs TIepBOHAYaIbHO
oOpa3yromerocst ocaika. 3ateM J00aBISIOT 5 Kallenp mpernapara HHCYJIWHA U3 aMIyibl. CMech KHIIATST
1-2 MUH ¥ HaOIIOAAIOT 32 U3MEHEHUEM 1[BETA U BBINAJIEHUEM OCAIKA.

Pe3yabTar:

BriBoa:

IlpakTUyeckoe 3HauyeHue padoTsl. Crnenuduueckue peakUud HAa TOPMOHBI PAa3HOU
CTPYKTYPBI HCIIONB3YIOTCS JUIA MX ONPEAETICHHUS] B OMOIOTHMYECKUX JKUAKOCTAX, a TAKKE JUISI KOHTPOIIS
KadyecTBa FTOPMOHAJILHBIX NIPENapaToB.

Pabora 3.00Hapy:xeHue iioga B cocTaBe iiOATHPOHUHOB

IHpunyun memooda: TpW MIETOYHOM THUAPOIN3E THPEOUIHBIX TOPMOHOB (HOATHPOHUHOB) MPOUCXOIUT
OTUIEIJIEHUE HMOJUCTOBOJIOPOJIHOM KMCJIOTHI, MPU B3aUMOAEHCTBUM KOTOPOM C HOJATOM Kajus
BBIJIEJISIETCSI CBOOOIHBIH HoJ, 0OHApY>KUBAEMBIH C ITOMOILBIO Kpaxmada.

Oo6opynoBanme: dapdopoBass CTynmka ¢ TECTUKOM, Koi0a Ui THIPOJN3a, acOecToBas CeTka,
3IEKTPOTUINTA, TUTIETKH, TPOOUPKH, T03aTOPHI.

O0BbeKkT HccIe0BAHUS W peareHTbl: TUpeouuH (Talierku), ruapokcun Harpus (10% pactsop),
kpaxmai (1% pactBop), Hoxat xanus (2% pacTBop).

TupeonnHble TOPMOHBI SIBJISIOTCS NPOW3BOJHBIMA aMHHOKHCIOTHI THUpo3uHa. OHM 00pa3yiorcs B
¢domKynax IIUTOBHUIHOM >Kenme3bl U3 Oenka TupeornoOynuHa. OCHOBHBIMH —IPEACTaBUTEISIMU
THPEOUAHBIX TOPMOHOB SBISIFOTCA TpunmoaTupoHuH (T3), obmamaromuii OCHOBHON OWMOIOTHYECKON



aKTHBHOCTBIO M TerpamontuponwH (T, THpOKCHH), WMEIOMUNA Oo0jee HU3KYI0 OHOJIOTHYECKYIO
aKTUBHOCTh, YeM T3, HO SBISIOIIUICS CBOeOOpa3HbIM pe3epBoM s Ts, T.K. B TKaHSIX OpraHu3ma
npoucxoaut niepexoq T4 B T3, Tupeougasie TOPMOHBI UMEIOT OTPOMHOE (DPM3HOJIOTUYECKOE 3HAYCHHUE U
BIUSIOT HAa BCE BHJIBI 0OMeHa BeriecTB. T3 u T, ompenenstoT Mopdoorudeckoe u (GpyHKIMOHATHHOS
pasBUTHE MO3ra ¥ OpraHu3Ma B IIEJIOM B TIEPUOJ] BHYTPUYTPOOHOTO Pa3BUTHS W HOBOPOXKICHHOCTH. B
OoJee 3pesioM BO3pacTe TUPEOUIHBIC TOPMOHBI CTHMYJIHPYIOT METa00JINIeCKUE MPOIECChl, OKa3bIBAIOT
KaJIOpUETCHHBIN dPPEKT, B (PU3HUOJOTHUSCKUX KOHIIEHTPAIUAX 001a1al0T BEIPAKEHHBIM aHA00THYECKUM
3pPEeKTOM, CTHUMYIMPYIOT JIUMOJNN3, OKUCICHWE BBICIIMX JKAPHBIX KHCJIOT, TJHKOTCHOIN3,
[IFOKOHEOTEHE3, yNYYIIAlOT YCBOCHUWE TIIIOKO3bl MBINIEYHOH W JKUPOBOW TKAaHBIO, OKAa3bIBAIOT
TMOJIOKUTEIIBHBIA XPOHO- M HHOTPOMHEIH 3D PEeKT Ha MUOKap/I, paCIIUPSIFOT apTEPUOIIBI KOXKH, YCHIUBAIOT
MPOIIECCH PEMOJICITMPOBAHUS B KOCTHON TKaHH, BIHMSIOT HA OOMEH MPOTEOTIMKAHOB B COCAMHUTEIBHON
TKaHH.

HO 0 Hs—CH—COOH,

NH,
I

tpuitoaruponuH (T3)

HO 0 Hs—CH—COOH,

NH,
I

terpaiioaTuponu (T,)

Xon padoThI:

Tuoponus mupeououna:

1. B crynky nomecTuTs 5 TabJIETOK TUPEOUIUHA U TLIATEILHO PACTEPETh.

2. Tlopomok mepechinaTh B KOJIOOYKY Ui TUAponH3a, mpubaButh 5 mu 10% pacTtBopa THApOKCcHIA
HaTpUs U 5 M1 IUCTUIUINPOBAHHON BOJBI.

3. Kumsatuth kon004ky Ha acOecToBOi ceTke 15 MHH, TIOCie Yero TUAPOITU3aT OXJIAHTh.
Obnapyoicenue tiooa:

1. B npo6upky Hanmuth 10-12 kamens ruaponu3ara.

2. Ilpn6aBUTH HECKOJIBKO Kalelb pacTBOpa KpaxMaia 1 2 Karjli pacTBOpa HoJara Kajusl.
3. HaGmonate pa3BuTHE OKpaIIUBaHUA.

4. Caenath BBIBOJI.

Pa6ota 4. O6napy:kenue 17-keTocTepOUI0B B MOYe

Ilpunyun  memoda: METON OCHOBaH HAa B3aUMOJECHCTBHHM  17-KETOCTEPOHWIOB C M-
JUHATPOOEH30JI0M B IIEJIOYHOW cpefie ¢ 00pa3oBaHHEM NPOIYKTOB KOHAEHCAIMH PO30BO-(PHOIETOBOTO
1[BETA.

O0opyaoBaHue: TUIETKH, TPOOUPKH, IITATUBHI ISl MPOOUPOK U IHUITETOK.

OO0beKkT McC/IeIOBAHMSI W peareHThl: Moda, 2% CIOUPTOBOH pacTBOp M-AMHUTPOOEH30I]a,
CHHUPTOBOW PACTBOP IMIPOKCHIA HATPUS 8§ MOJB/I.

Xoa padoThI:

B mpobupky BHocar 20 kamenb, MouM W MesieHHO nobammstor 30 Kamenms pacTBopa M-
JUHUTPOOEH3071a, YTOOBI OH CTEKal Mo cTeHKe npoOupku. [Ipobupky He BCTpsxuBaTh! 3aTeM Takxke IO
CTCHKE TPOOUPKH JO00ABISIIOT 6 Karenb pacTBOpa THAPOKCHAA HATpHs. BepXHW CIIOH >KHUIKOCTH
OKpAaIIUBAETCS B pO30BO-(DHMOJIETOBBIH IIBET.



B mopme comepkanme 17-KeTOCTEpOHWIOB B CyTOYHOW Mode coctaBiaseTr y myxuud 0,10-0,16 r, y
xenmuH — 0,06-0,13 r. B cocTostHuu cTpecca coaep:kaHue KOPTHKOCTEPOMIOB B KPOBH IMOBBIIIACTCS U
YBEITUYNBACTCS BBIZCJICHHUE X C MOYOH.

ITo utoram Bcex pabOT 3aIlOTHATH TAOIHITY:

I'opmon Dopmynbl KauecTtBennas Oxkpacka
peakuus

Anpenanud

oATHPOHUHE

17-xeTocTepon bl

Tema 13. buoxumusi HepBHOM M MBbIIIEYHOI TKaHM.

l. Buoxumus HepBHOI TKaHU
OcHamenue.
PeaxTtuBbl. Auetunxonus, 1%-HeIi pacTBop; pactBop Jlroromns; ruapokcus Hatpus, 0,4%-Hblil pacTBOp;
OpomrumonoBsiit cunuit, 0,05%-He1i pacTBop; xmopun xxenesa (I11), 10%-He1ii pacTBOp.
OobopynoBanue. llltatuB c mpoOupkamu; TiIa3HBIE MHUIIETKA; MUATETKH BMECTUMOCTBIO 2 MIT; BOISHAS
OaHsI WM TEPMOCTAT.
Matepuai. CpIBOpOTKa KPOBH; MOYa HOpMaJIbHAS U MaTOJIOTHYECcKasl.
Pabora 1. KauecTBeHHas1 peakus HA A€ THIXOJHH
IIpunuun peaknuu. OCTaTOK XONHMHA MPUAAET MOJIEKYJIE alleTUIXOJINHA OCHOBHBIE CBOWCTBA, TOITOMY
AIleTUIIXOJIMH CIIOCOOEH pearupoBarth C KHCIOTaMH, BBICTYTIAsl KAK OCHOBaHHE.
Xon padoThl.
B mpobupky BHecTH 5 Kamenb aneTHIXOJIMHA M JOOAaBUTH MO KallsIM NPU BCTPSIXMBAaHUM DPEAKTHB
Jlroromns. TlosBasieTca ocalok MOIWAA alETHIIXOJMHA, CHAvaja pacTBOPSIOUINICA MPU BCTPAXUBAHUHM, a
3aTeM CTaOMIILHBIH.
Pabora 2. O0Hapy:KeHHe AKTHBHOCTH X0JIMHAICTePa3bl B CHIBOPOTKE KPOBH
Hpuauun meroaa. Ilon neiictBueM QepMeHTa ALETWIXONMH paclafaeTcs Ha YKCYCHYIO KHCIIOTY H
xonuH. OOpa3oBaHHWE YKCYCHOM KHCIOTHI H3MEHSET PEakKlHI0 Cpelbl, YTO MOXXHO OOHapyXHThb C
MTOMOIIIBIO MHIUKATOPA.
Xon pa6otsl. bepyt Tpu npobupku. B nmepByro nmpoOHpKy BHECTH 5 Kamnellb CBIBOPOTKH, BO BTOPYIO — 5
Kareslb BOJABI (KOHTPOJb). B Kaxayro mpoOupky m00aBUTh MO Karie OpOMTHMOJIOBOTO CHHEro. B
MPOOKMPKE C CHIBOPOTKOHN BO3HUKAET 3eiieHoe okpamtuBanue (pH ceiBopoTku — 7,4) B MpOOUpKE C BOJOH
WHAMKATOP OKPAIIUBAECTCS B HKEJITHIH [[BET.

B Tperbeli mpoOupKke MPUTOTOBUTH CYOCTpaTHYIO CMECh: BHECTH 5 Karenb aneTHiXoinHa u |
Karurlo OpOMTHUMOJIOBOTO CHHEro. Eciu aleTWIXONWH HE COAEPXKUT CBOOOTHON YKCYCHOW KHCIIOTHI,
pacTBOp B MPOOHPKE UMEET CHHIOI OKpacKy. OOBIYHO M3-3a MPUMECH KUCIOTHI OKPACKa XKeNTas, B 3TOM
cllydyae 1O KalUIIM JOOaBHTh PAacTBOpP THAPOKCHIA HATpUs OO CHUHEH OKpacku (u3beratb M30BITKA
menoun). Cosiep’KUMoe TpeTbel MPOOUPKH Pa3IUTh IPUMEPHO MOPOBHY B MEPBYIO U BTOPYIO MPOOHPKH.
IIpu 5TOM B HUX OKpacKa CTAHOBHUTCS CHHEH.

O6e mpobupku momMecTuTh B BOAsHYI0 OaHro mpu Temmeparype 37°C. IloctemeHHo okpacka
WHAWKATOpa B MPOOMpPKE C CHIBOPOTKOW CTAHOBWTCS 3€JI€HOM, a 3aTeM JKenTo-3eneHoil. Comepxumoe
KOHTPOJIBHOM MTPOOHPKH OCTAETCSI CHHUM.

Pabora 3. O0Hapy:xenue GpeHHINMPOBUHOIPATHON KUCJIOTHI B MOYe

B ocHoBe (eHMIKETOHYpHH JISKUT BPOXKIEHHAS HEIOCTATOYHOCTH (heHMIIAAHWHTUAPOKCUIA3HI,
(depMeHTa, KaTalu3upyIOIIero npespaiieHre GeHnIalaniHa B THPO3KH. BenepcTBrie 3Toro Hadmoaaercst
NOBBILICHUE  BBIICICHUS C MOYOM TakMX NPOAYKTOB NpeBpauleHus (QeHWIalaHMHAa  Kak
(dbennnnupoBUHOrpaaHas, GEHUIMOIOUHAs U APYTHe KUCIOTHL. Torna kak B HOpMe MOua MPaKTHYECKH He



COJEPXKUT (DEHMIITUPOBUHOIPATIHYIO KUCIIOTY, IIpU (PEHUIIKETOHYPUU KOJIMYECTBO €€ MOXKET JOCTUTHYTh
0,3-2,0 r B CyTKH.

IHpunyun memooda. JlabopaTtopHas AWArHOCTHKA (EHUJIKETOHYPUHM OCHOBBIBACTCS, TJIABHBIM
o0pa3oM, Ha peakUWd  B3aUMOJACHCTBHSA EHONBHOH (QOpPMBI (EHUIMMPOBUHOTPAIHON KHCIOTHI C
xnopunoM xene3a (III) ¢ oOpazoBaHreM KOMITIEKCHOTO COCTMHEHUS CHHE-3€JICHOTO IIBETA.

Xox padoThlI.

po6a ®ennunra. K 2 min moun npubasisrot 6-10 kanenb 10%-HOro pacTBopa XJIopua xele3a
(III). ITosBNsieTCs cMHE-3€TIeHOe OKpalllnBaHue, KOTopoe OieaneeT depes 5-10 MUHYT B 3aBUCHMOCTH OT
KOHLIEHTpAlMK (PEHWIITUPOBUHOIPATHON KUCIIOTHI.

IIpo6a na nenenke. Ha menenky, MOKpYIO OT MOYM HJIM YK€ BBICOXIIYIO, HAHOCAT Karuto 10%-
Horo pactBopa xjopuza xenesa (I1I). [Ipoba monoxurenbHas , €CIIM MOSIBISETCS 3€JIeHas OKpacKa.

IIpoda na ¢uabTpoBaabHOii Oymare. Ha kycok ¢umbTpoBambHON OymMaru HaHOCST KaruIio
uccieayeMor Moud. 3aTeM Ha MATHO HaHocaT kammo 10%-Horo pactBopa xyopuna xenesa (III). Ilpu
MIOJIOXKHUTENILHON TIpo0e HAaOII0AaeTCs MOSBICHNE CHHE-3EIEHON OKPAcKH.

1. Bbuoxumus MbIIeYHOH TKAHU
Ha wmpmmeunyro Tkanp npuxomutcs okoio 40-42% ot maccel Tema. Pasmuvaror momepedHo-
MOJIOCATyI0 M THAJKyI0 MycKynaTypy. VX cocTaB HECKOJBKO OTIMYAETCs Pyr OT Apyra, TIIaBHBIM
00pa3oM KOJTMYECTBEHHO.
CTpyKTypHOH €OMHUIEH CKEIEeTHOM MBIIIIbl SBISETCS MHOTOSAEPHOE MBIIIEYHOE BOJOKHO,
COCTOSIIIIeE M3 CapKOIUIa3Mbl M MUO(GHOPHILI, OCIKOBBIH COCTaB KOTOPBIX HEOJIWHAKOB. beikw,
BXOJSIIIE B COCTaB CAPKOILIA3Mbl, PACTBOPHMBI B BOJIE, OTHOCSTCS K IbOYMHHAM M COCTABIISIOT TaK
HA3bIBa€MYI0 MHOT€HHYI (pakiuio, KyJa BXONAT MHOAILOYMWUH, (EpMEHTHI H  Jp.
Muodubpuiuisipabie O€JIKH OTHOCATCS, TIaBHBIM 00pa3oM, K MI00yJIHHAM, TaK KaK OHH pPaCTBOPHUMBI
B 0,5-0,6 M pacTtBOpe XJiopHaa Kaimus Wik xjopuna HaTpus. K HUM OTHOCATCS MUO3UH, aKTUH U
AKTOMHO3HH, TPOIIOMHO3HH.
Kpome GenkoB. B coctaB MpII BXOIAT SKCTPAKTHBHBIE a30TUCThIE UM 0€3a30THUCTHIC BEILECTBA, a
TaKXe BOJIa © MUHEPAJIbHBIE COJIH.
JocTaTtouHble MpeNCTaBICHUsI O XMMUYECKOM COCTaBe M 0OMEHE MBIIIEYHOH TKaHU B HOpPME H IMPH
NAaTOJIOTUYECKUX COCTOSIHUSAX HEOOXOAMMBI Ul JHMArHOCTHKH, TPOBEACHHUS] JIEYEHHUS U
NpoQUIAKTHKH, OCHOBaHHBIX Ha 3HAHMH MOJICKYJISIPHBIX MEXaHU3MOB 3a00JICBaHHSI.
OcHamenue.
PeakTuBbl. Xnopua ammonust, 8%-Hblil pacTBOp; ruapokcua Hatpus, 10%-Hblil pacTBOp; cynbdaTt Meau
(1), 1%-ubr1it pacTBOp; CysabhocaTUIIIOBas KUCI0Ta, 20%-HbIil PaCTBOP; CEpHAst KUCIIOTA,
KOHIICHTPUPOBAHHAS; YKCYCHAs KUCJIOTa, KOHIIEHTPUPOBAHHAS; CY/Ib(aT aMMOHNS, HACHIIIEHHBIH
pacTBOp; MMKPUHOBAs KMCJIOTA, HACBILICHHBIN pacTBOp; peakTuB Y pdenpmana; peaktuB Posi; peakTus
Mwnona; MonuOaeHOBbIH peakTuB (3,75%-Hbli pacTBOp Mosnb1aTa aMMOHMA B 16%-HOM pacTBope
a30THOM KUCJIOTHI); HUTPAT cepedpa, 1%-Hblii pacTBOp; Xjopua 6apus, 1%-Hbli pacTBOP; YKCyCHAas
kuciota, 10%-Hblit pacTBOp.
OoopynoBanue. ®aphopoBbie CTYIKH ¢ IeCTUKaMH, (papdopoBbIe YaIIKH, BOPOHKH, IITATUB C
npoOMpKaMu; TI1a3HbIe MTUIETKH; TUIIETKH BMECTUMOCTBIO 1 1 5 MiT; GFopeTKa BMECTHMOCTBIO 25 MIT;
XUMHAYECKHE CTaKaHbl, KOJIOOYKH, KapaHAaIl 10 CTEKITy, QUIBTPBI OyMaKHbIE, QUIILTPHI U3 Mapiy,
CJIO’KEHHOM BTpoe.
MarepuaJj. MpllieyHast Kamuna
Pabora 1. [ToaroroBka MaTepuaja Jisi HCCAeTOBAHUS
Xoa pa6GoThl. 6-8 T MBILIEYHOM TKaHUM TMOMECTHTh B ¢dapdopoByro CTynky, 3ammTh 30 M
JUCTUIIJIMPOBAHHON BOJBI, pacTepeTh W NPpOo(UIBTPOBATH MOJYYSHHYIO XHIKOCTh Yepe3 IBOMHOW MU
TpoiHO# cioii Mapiu B Koj0Oouky. Tak moiydaroT (Qpakiiio MBIIIEYHBIX OENKOB (a1b0yMHUHOBYIO),
COJIEpIKaIIyI0 BOJIOPACTBOPUMBIE OETKN CapKOILIa3MBbl.

OcraBurytocsi Ha (GWIBTPE MBILICYHYIO KalllMIly NEPEeHECTH CHOBa B CTYNKY, 3aluTh 4-5 mi
pacTBopa xjopuaa Kanws wid 8%-HbIM pacCTBOPOM XJIOPHIa aMMOHHUS, PACTEPETh B TCUCHUE 2-3 MUHYT H
npoIIBTPOBaTh Yepe3 OyMakHbId (QUILTP BO BTOPYIO KoJOy. Takum oOpa3om, MOIY4alOT BTOPYIO
¢dpakuuio OEJIKOB MBI — III00YJINHOBYIO.

OcraBurytocsi mociie BTOPOro (MIBTPOBaHMS MBILIEYHYIO KallWily mHepeHectd B ¢dapdopoByro
YaleyuKky, 3aJ1UTh TPOHHBIM 00BEMOM BOJIBI U KUIATUTH B TedeHue 30 munyT. [Ipu 3TOM OCTaBIIMiiCS B
MBIIIEYHOH TKaHW OEJOK CapKOJEMMbl KOJUIAreH MEePeXOJUT B IKeNaTHH. [opsdauid  pacTBOp
npoUIBTPOBaTh Yepe3 OyMasKHBIA (QHUIBTP, OXIagUTh. DTO TPeThbs (pakuus OEJKOB MBI — OCIKH
CapKOJIEMMBI.



C menpto momydeHus 0€30eIKOBOTO (HIBTpATa IUISI OTKPBHITHS IKCTPAKTUBHBIX W MHHEPATHHBIX
BemiecTB K 15 M BogHOro sKcTpakTa (mepBas ¢paxmus) modaButh 5 kamens 10%-HOro pactBopa
YKCYCHOM KHCIIOTBI ¥ HarpeTh 10 KuneHnus. OXinaauTh U NpoQuiIbTPOBATS.

Pabora 2.UccnenoBanne 6e1KOB MbIIIIEYHO!H TKAHH
Xoa padoThI.

A. Anb0ymMuHOBas ppakuus

B 5 mpo6upok ormepuBaroT 1o 10 Kamnens BOJHOTO 3KCTPAKTa MBIIICYHOW TKAHU U MPOJIEIBIBAIOT
CIIeyIOIe PEaKIUHA: OUYPETOBYIO, PEAKIUI0 OCAKIACHHUA C CyIb()OCATHUIIMIOBOW KHCIOTON s
oOHapyxeHns Oenka; peakuuu Pomnst, Muimona, AxaMkeBrYa - I U3yYeHUS] aMHHOKHCIIOTHOTO COCTaBa
Oenka.

Pesynbrarel 3aHOCAT B TaONIUILY, AETIAIOT BBIBOJBI.

b. I'nody1unoBas gpaxuus

Jns oOHapyxeHUs OENKOB 3TOH (DpakIMU HCHOJB3YIOT OMYPETOBYHO PCAKIMI0 U OCaJ0YHBIC
peakiuy, XapakTepHbIe IS TJIOOYJIWHOB. AMUHOKHCIOTHBIA COCTaB HM3y4yarOT C IMOMOIIBIO IIBETHBIX
peaknmii. B mrects mpoOHpok oTMepuBarOT Mo 10 Kameiah CONEBOTO AKCTpaKTa M IPOJEIBIBAIOT
omyperoByr0 peaknuo, peaknuto Domsa, Mumona, AnaMkeBrUYa, OCaI0YHbIE peaknuu: 1)K SKCTPaKTy
I[063BJ'I$HOT Mo KarisiM JUCTUIITIMPOBAHHYIO BOAY OO0 IMOABJICHUA MYTH HMJIM OCaAKa HE paCTBOPUMLIX B
BOjie TIOOYIMHOB; 2) K OJKCTPaKTy AO00ABISIOT PaBHBI OO0BEM HACHIIIEHHOTO pacTBopa cynb(dara
aMMOHHS — TIPH MTOJTYHACKHIIIIEHUH 3TOH COJBIO TIIO0YITNHBI BEIAAIOT B OCA/IOK.

Pe3ynbTarhl 3aHOCAT B TAOJIUILY U JCTIAIOT BHIBOJBI.

B. beaku cTpomMsl

C pacTBOpOM KeJaTHHA MPOENBIBAIOT ISl OOHAPYKEHHS eT0 OMypETOBYIO PEAKIIHIO H OCAI0YHYIO
peaKknuio ¢ Cynb(pocamuIuIoOBOH KUCIOTOH. 3aTeM H3y4aloT aMHHOKHCIOTHBI COCTaB C TMOMOIIBIO
peakiuii osst, Muiona, AgaMkeBuda. Pe3ynbTaTel 3aHOCAT B TAOJHMITY U JCJIAIOT BBIBOIBI.

bejaxu Mplle4HoOl TKaAaHHU

Hazpanue OcanouHnie IIBeTHBIE peakuuun BriBobl
bpakuun peakuuu OouypetoBast | @onsa | Mwuiona | AnaMkes
nya

1. AnpOymHHOBas
(BostHAs)

2. T'moGymuHOBast
(comeBoit
9KCTPAKT)

3. HepacTtBopumas
(6emku cTpOMBI)

Pa6ota 3. O0Hapy:KeHHne IKCTPAKTUBHBIX 1 MUHEPATbHBIX BEl€CTB MBIIIII

Xox padoThl.

A. OTkpbITHE KpeaTHHHHA. B mpobupky HanuTh 10 kanens 6e36enkoBoro guiabrpara. JJoO0aBUTH
1 ma 10%-HOro pacTBOpa THUAPOKCHAA HATpUsi W 5-8 Kaleiab HACHIIIEHHOTO pacTBOpa MHUKPUHOBOM
KACHOTEl. OTMETHTh 1BET MOsBIsIONIErocss oOkpammBaHus. OOBSICHUTH, KaKoe BENIECTBO JaeT
Ha0JIr01aeMOe OKpalIMBaHUe ¢ TMKPUHOBOW KHUCIIOTOM.

Bb. OTkpbiTHE MONT0YHOH KHCAOTHI. B npoOupky Hamuth 10 kamens peaktnBa YdensmaHa u
NpUOABIATH MO KarIsiM 0e30eKoBbIl GribTpaT. OTMETUTH LBET MOSBISIONIETOCS OKpamiBanus. Ha uro
OHO YKa3bIBaeT?

B. O6napy:xeHne MUHepaIbHBIX BemecTB. B Tpu npoOupku Hamuth 1o 10 kanens 6e30e1KoBOro
¢unbTpaTa. B nepByto npobupky nodaButh 1-2 karum HUTparta cepedpa. Bo BTOpyro — HECKOJIBKO Kareib
MOJMOACHOBOIO pEaKTHBa, B TPETbIO — HECKOJBKO Kamenb xjopuaa Oapus. PesymbraTel 3aHecTH B
TaOJMILy U CHIENaTh BHIBOJBI.

IKCTPAaKTHUBHBIE BEIIECTBA MBI

HazBanwue paboThl Uccnenyemprit HaOiromaemsie BriBogsl
MaTepHual, peaKTUBbI pe3ynbTaThl

Tema Ne 14. Buoxumust coOeIMHUTEILHOI TKAHU.




OcHaleHue 3aHATHSA

PeakTuBbl. AMMOHHWI IABEICBOKUCIBIA, HACHIIICHHBIH PAaCTBOP; MOJIUOICHOBBIN PEaKTUB; THIPOKCHU]T
Hatpust, 10%-HeIll pacTBOp; cynabdar Meau, 1%-Helid pacTBOp; cyabdocanuuunoBas kuciora, 20%-Hbli
pactBop; peaktuB Donsi; peakTuB MuioHa; cepHas KUCIOTa, KOHLEHTPHUPOBAaHHAs, CepHAasl KUCIIOTA,
0,5%-HbIil pacTBOp; YKCYCHAsl KUCIIOTa, KOHIIGHTpUpoBaHHas; puBanoi, 0,1%-HbIil pacTBOp; aleTaTHBINA
oydep, 1 1 (pH=5,5).

Oo6opynoBanue. KonbObl, mpoOupku, numeTkd, GpappopoBeie Yamkd, OyMaxkHble (QUIBTPBI, MEpHBIE
IMATAHAPHI Ha 25 MIL.

Matepuai. KocTHas TKaHb, MOYa HOPMAJTbHAS U TATOIOTHYECKAs].

Pabora 1.M3yyeHne XUMHYECKOT0 COCTABA KOCTHON TKaHU

KocTHast TkaHb COCTOMT M3 MUHEPATBHBIX BeriecTs (50-60% ee mMacchl), OpraHMYECKOTo BEIIECTBA
(30%) u Bomsr (10-20%). Ckener — rmaBHOE fienio pocdopa 1 KaibIws. Y B3POCIOTO YeI0BeKa B CKEIeTe
cocpenotoueHo okosio 1200 r xanemus. 530 r pocdopa, 11 r maraus. Opranudeckoe BemecTBo Ha 95%
COCTOUT U3 KOJUIareHa.

A. OOHapy:keHHe HEOPTaHUYECKUX COCTABHBIX YacTeil KOCTHOI TKaHH

Heoprannueckue BelecTBa M3BICKAIOT W3 KOCTHOH TKaHU PacTBOPOM CEpHOU KUCIOTHL. C 3TOM
Henplo B KO0y momemaroT 5 T KocTHOM Tkanu. 25 mn 0,5%-HOro pactBopa cepHOW KHCIOTHI U
OCTAaBJISIIOT CTOSITh Ha 24 yaca.

Xox padoThl.

OtkpbiTHe cojield kKaabuusi. K 1 MII CEpHOKHCIOTHOW BBITSDKKM TpuOaBuTh 1-2 Karum
HACHILIEHHOTO  pPacTBOpa  MIABEJICBOKUCIOTO aMMOHHS. Bplmamaer  HepacTBOPUMBIH — OCallOK
IABEJIEBOKUCIIOTO KAJTBIIHS.

OtkpbiTHe coneii Marnusi. JKuaKocTh, TOJTYYEHHYIO NMPH MPOBEJICHHU Mpelblayliel paboThl,
npouIbTpoBaTh M K (QWIBTpaTy A00aBHTh 2-3 Kamjik KOHIEHTPHPOBAHHOTO pacTBOpa aMMHaKa.
Brimagaer HepacTBOpUMBIi 0cafok (OCPOPHOKHUCION aMMHAaKMarHe3nu:

MgHPO, + NH,OH — MgNH,PO, + H,O

OtkpbiTHe coneii ¢ocdopnoii kucaorsl. B mpobupky Hamute 10 Kamens MOJHOICHOBOTO
peakTuBa, JOOABUTH PaBHBIA 00BEM CEPHOKHCIOTHOW BBITSHKKHA M KHUIISITUTH IO TIOSBICHHS JTUMOHHO-
JKEJITOTO OKpalivBaHus. [Ipy 0XJ1aKJICHUN BhINAACT JKEIThIH 0caioK GochopHO - MOJIUOICHOBOKHUCIIOTO
ammonnst (NH,)3PO4*12Mo00:s.

b. U3yyeHue aMMHOKHMCJIOTHOTO COCTABa OCCeNHAa (0CCENHA)

OcrTaBiryrocs mociie 00paboTKH CepHON KUCIOTON OPTraHMYECKYH0 YacTh KOCTHOW TKAaHU KHITATUTh
B TeueHme 15 munyr ¢ 20 M AUCTHWIIMPOBaHHON BOMbl. C TMOJYYEHHBIM PACTBOPOM IOCIHE
(GUIBTPOBaHUS  BBITIONHUTH pEaKNWW IS OOHapykeHust Oenmka (OMyperoBas, peakius C
CyInb(OCATUIIIIIOBO KUCIOTONW) W I M3ydeHHs €ro aMHHOKHCIOTHOTO cocraBa (peakiun Doms,
Muiona, AnaMkeBrYa).

Pa6ota 2. KauecTBeHHasi Ipo6a Ha cyJab(aTHPOBAHHBIE [NIIOKO3AMHHOTJIUKAHBI B MOYe

300pOBBIA YETOBEK 3a CYTKM ¢ MOYOod BbigenseT 10 Mr riMKo3aMUHOIJIMKaHOB. BennuuHa
9KCKpELUH 3TUX OMOMOIMMEPOB MOXKET TMOBBIIIATHCSA MIPU PeBMATH3ME, MOJIMAPTPUTAX, XUPYPTUIECKUX
TpaBMax, a TaK)Ke MPU HACJIEJCTBEHHOH MaTOJIOTUH — MyKoIoymcaxapuao3ax. [Ipu HekoTopsix (opmax
MYKOTIOJINCAXapUI030B y JIeTeil B CyTKH ¢ MO4OH Beimensiercs 10 500 Mr u BbIie Cynb(paTupOBaHHBIX
TJIMKO3aMHUHOTJIHKAHOB.

Ipunyun memooda. CynbhaTUpoBaHHBIE TJIMKO3aMHHOTIMKaHBl mpu pH 5,5-6,5 crmocoOHbI
KOJIMYECTBEHHO B3aUMOJIEHICTBOBATh C pUBAHOJIOM, YTO CONPOBOXKAAETCS IOMYTHEHUEM PacTBOpa.

Xoa paborbl. B nBe mpobupku BHectd mol-1,5 mu mpodunbTpoBaHHOM MouM (WM pacTBOpa
XOHJPOUTHHCYJIb(aTa) u 1Mo 5 Karenp aneraTHoro oydepa. B onHy u3 npodupok (ombiT) 100aBUTH 5-6
Karelnb pacTtBopa puBaHosa. [IpoOWpky cpaBHUTH Ha TeMHOM QoHe. Moua, conepxamas
CyJb(aTupoBaHHbIE TIIOKO3aMUHOTIIMKAHbI BBIILIE HOPMBI, MyTHEET (IIOJIOKUTENbHAs Ipo0a).

Tema Ne 16. Buoxumus poToBoii :KUAKOCTH
XKunkas cpena nonoctu pra o0pa3oBaHa CIOKHONW CMECHIO CEKPETOB BCEX CIIOHHBIX XKeJle3 U
JIECHEBOM KUJKOCTBIO, IETPUTOM MOJIOCTH PTa, MUKPOGIIOPOH, COAEP>KUMBIM JIECHEBBIX KAPMaHOB,
MPOJIYKTaMH JKU3HEEATEILHOCTH MUKPO(IOPBI MATKOTO 3yOHOTO HajleTa, OMOJIOTHYEeCKH aKTUBHBIMU
BEIIECTBAMH, POLYIIHPYEMbIe JIEHKOIIUTaMH, MPOAYKTaMH UX pacraja, OCTaTKaMH IHIIH | T.11.
V3MeHeHns1 KaueCTBEHHOI'O M KOJIMYECTBEHHOTO COCTaBa POTOBOM >KUAKOCTH HMEIOT OO0JIbIIOE
3HAYEHUE JJIsi BOSHUKHOBEHUS U pa3BUTHS Kapueca 3yOoB. [aBHbIMH (akTOpaMu (PU3HKO-XUMHUYECKOH



CTaOWIBHOCTH 3y0a sBisAOTCA pH pOTOBOH JKMAKOCTH M KOHIEHTpaumus B HeW Kambuums, ¢pocdartoB u
¢dropucteix coenumHeHui. [103TOMy HM3ydeHHE KauyeCTBEHHOTO M KOJMYECTBEHHOT'O COCTaBa POTOBOM
JKUAKOCTH JUISl BBIICHEHHSI BO3MOYKHBIX MEXaHU3MOB Pa3BUTHS JOKAJIBHBIX MAaTOJOTUYECKUX U3MEHEHUN
B MIOJIOCTHU PTa MPEACTABIAETCS OY€Hb BaXKHBIM JUIsl Bpaya-CTOMATOJIOra

B nocnenHue roapl mpoBOIATCS LI€JICHANIPABICHHBIE HCCIEN0BAHUS 10 BO3MOXKHOCTH HCIIOIb30BaHUS
CMEILIaHHOM CJIIOHBI KaK OMOJIOTMUECKOH KUAKOCTH, I10JIy4aeMOi HEMHBAa3UBHBIM METOJIOM AJIS
XapaKTepUCTUKN HEKOTOPBIX OMOXMMUYECKUX MOKa3aTesiel, TpaAuLIMOHHO OIpeessieMbIX B IJIa3Me U
CBIBOPOTKE KPOBH, T.€. C IPUMEHEHNEM HHBa3UBHOI'O MOIXO0AA.

Ocnamenue. /lparHoctTuyeckue MOJOCKM Iyl ompeneneHust pH unm yHuBepcanbHas MHIUKATOpPHAs
OyMmara; ykcycHas KuciioTa,3%-HbIil pacTBOp; a30THas KucioTa, 30%-Hblil pacTBOp; HUTPAT cepedpa,1%-
HBIH pacTBOp; MOMMOICHOBEIN PeakTUB; OKcajlaT aMMOHU,4%-Hbli pacTBop; cynbdat mean(1l),2%-ub1i
pactBop; ruapokcua Hatpus,10%-HbI pacTBOp; cynbdocamumiuoBas kuciora, 20%-HBIH pacTBOp;
PeaxtuB ®ennunra; rimoxotectsr; penomn,10%-ue1it pactBop; xmopun xenesa (I111),1%-usrit u 0,01%-HbI1i
pacTBOpBI; YKCyCHasi KMCIIOTa, KOHIEHTpUpOBaHHAs; o-HadToi,1%-HbIil COIUPTOBOM pacTBOp; cepHas
KHCJIOTa, KOHIIEHTPUPOBaHHAs; Cy/Ib(aT aMMOHUs, HACBILIIEHHBIN PAacTBOP; IEPOKCUA BOAOPOAA, 1 Yo-Hbli
pacTBOp; KMUCIIOTa XJIOPUCTOBOIOPOAHAs,2%-HbI pacTBOp; (heHom,1%-HbIi pacTBOp; MOJIOYHAs KUCIIOTA,
0,1%-nb1it pacTBOp; Kpaxmai, 0,1%-HbIi pacTBOp, CBEKENPUTOTOBICHHBIH; pacTBop Jltoroms: (B 100 ma
TUCTHJUTHPOBAHHOM BOABI pacTBopsitoT 20 1 oanaa kamus u 10 T fiona; mepen yrmorpedbieHHEM pacTBOp
pas3BoIiT B 5 pa3); 1%-Hblil pacTBOP MEPOKCHIA BOAOPOIA.

Oo6opynoBanue: crakaHunku Ha 50 mut; Oroperku Ha 10 m 20 mu, nmunetku Ha 1, 2, 5 u 10 mi;
KaleJlbHUIBI, (UIBTPHI; BOPOHKHU; CTEKISHHBIC TMANOYKH, BOJSHAs OaHS C TEPMOCTATOM; INTATHUB C
MPOOMPKAMHU; BHITSDKHOW TIKAd.

Martepuai. CitoHa u ciioHa, pa3BenaeHHas B 10 pas.

Pabota 1. Onpenesienne pH ciaonb

Xon padorel. Ha ArarHOCTHYECKYIO MOJIOCKY OyMard Wi Ha IMOJIOCKY YHHBEPCAIBHON MHIUKATOPHOU
OyMaru HaHOCAT KaIUTIO CIFOHBI M TOTYAC CPAaBHUBAIOT C 3TAJOHHOM MKanoil. Pe3yabTaT:

BriBoa:

IIpakTnyeckoe 3navyenne padorbl. pH monocTu pra ompenenser 3amUTHbIE QYHKIUH CIIOHBL, T.C.
Hetimpanuzylowue u MUHepanu3yroujue CBOWCTBA, aKTUBHOCTb POTOBOM MHUKPOQUIOPHI, TPagueHT U
CKOPOCTh HOHOOOMEHHBIX MPOIIECCOB.

CwMmemaHHas ciroHa UMeeT 3HaueHue pH, Oimskoe k HelTpaiabHOMy, 6,5-7,5. pH 3aBucuT oT ckopocTn
CIIIOHOOTZENEHHs, 1mo3ToMy pH nHeM Bbllle, YeM HOYBIO, a TAaKXKe OT T'MIMEHHYECKOI'O COCTOSHUS
MOJIOCTH PTa ¥ COCTaBa MHUILH.

B mopnepxaHuu onTUManbHOTO 3Ha4YeHUs pH OCHOBHYIO poiib MTparoT OydepHbIe CHCTEMBI, KOTOPHIE
onpenessaioT OypepHyl0 €MKOCTh CIIOHBI — CIIOCOOHOCTh HEHTpalu30BaTh KHUCIOTHI W LIEJOYH.
Coxpanenne pH B momoctu pra ocymiectBisiercss 3 OydepHbIMH cHUCTEMaMH: OUKAPOOHAMHOLU,
Gochamnoil u 6enxosoil.

pH poTOBOI XKUAKOCTH 3aBUCHUT OT coaepxkanus aMMuaka NHs. [ToBellieHne ero coaep:xanus B pOTOBOM
KHUIKOCTH cMertaeT pH B c1aboIIenouHyo CTOPOHY, T.K. aMMHaK CBsi3biBaeT HOHbl H' ¢ oGpa3oBanueM
katroHa ammonus: NH; + H* — NH,".

Pabora 2. Onpenesnenre MUHEPAJIbLHBIX KOMIIOHEHTOB CJIIOHBI
A. OnpenesieHne XJI0pHAOB.
Ipunyun memooa. VIoHBI XJlopa B TPHCYTCTBUM HOHOB cepebpa oO0pa3yroT Oenblii 0cagoK, He
pacTBOPUMBIN B a30THOM KHCIIOTE.
Xon pa6orsl. B mpobupky BHOCAT 10-15 kanens citonbl, nodasisror 2-3 karmmu 30%-Horo pactBopa
a30THOM KUCIOTH 1 3-4 karm 1%-Horo pacTBopa HuUTpaTta cepebpa. Obpa3yeTcs TBOPOKHUCTHIN OCATOK
xJopuaa cepedpa:

Ag'+ CI'— AgCl|
Pe3yasbTar:
BriBon:
IIpakTHyeckoe 3Ha4yenne padoTbl. OCHOBHBIMHU TOCTABIIMKAMH HOHOB XJIOPa B CIIOHY SIBIISIOTCS
OKOJIOYIITHBIE CIIOHHBIE JKeJe3bl. X KOHLeHTpauus B CIII0HE MEHBIIIE, YeM B Iu1a3Me kpoBH. C Bo3pacTom
COJIepKaHue NOHOB XJIOpA B CIIFOHE YMEHBIIIAETCS, UYTO CIIOCOOCTBYET 00pa30BaHMIO PA3HOTO Poja
OTJIOKEHUH Ha 3y0ax (3yOHOM HaieT, 3yOHOH kameHs). [1oj neiicTBueM (epMeHTa Mueronepokcudasl,
MOCTYTAOIIEH B CIIOHY U3 HEUTPO(HUIIOB, U3 HOHOB XJIOpa U MEPEKUCH BOIOpoa o0pasyercs
xyopHoBatucras kuciaora HCIO:



H202 + Cl_ + H+ — HCIO + Hzo
OTO CHIIbHBIN OKUCIUTENb, OJJHA U3 aKTUBHBIX (POPM KHCI0PO/a, TOBPEXKAAIOIINI KIIETOYHbIE 000I0UKH
MHUKpPOOPTaHU3MOB.
B. O6uapy:kenue nonoCa”".
IHpunyun memooa. VIoHBI KambIlusi 00pa3yrOT ¢ OKcallaT-WOHAMH OCaJIOK, HE PACTBOPUMBINH B YKCYCHOM
KHCIIOTE.
Xoa padorsl. K 1 M cimtonsr 106aButh 1-2 kammm 3%-HOro pacTBopa YKCYCHOM KHCIOTHI M 1-2 Karum
4%-Horo pacTBOpa OKcanaTa aMMOHU. Belmagaer ocagok 11aBeIeBOKUCIIOTO KalbLus:

Ca® + (NH,),C,0, — CaC,0,| + 2NH,"

Pe3yasbrar:

BriBOa:

IIpakTnyeckoe 3Hauenne padorsl. ComepikaHue Kbl B CMEIIAHHOH CIIIOHE HE3HAYUTENBFHO
OTJIIMYAETCS OT TAKOBOI'O B IIa3Me. B TeueHue U3HU 4eI0BEKa KOJIMYECTBO ITUX HOHOB B CIIIOHE
YBEJIMYUBAETCs, JOCTUrasi MAaKCUMaJIbHOTO 3HaYeHUs B cpeHeM Bo3pacte. B cirone npucyrcrByer 50%
WMOHU3UPOBAHHOTO KabLUs, OKOJIO 15% MpUXOANUTCS HA KANBIHA, CBSI3aHHBIN C OeTKaMH, OCTallbHAs
YyacTh HAXOAMTCS B cocTaBe cojiei nurpara u pochara. OCHOBHBIMH MOCTABIIMKAMH KaJIbLUS B CIIOHY
SBJISIFOTCS IOJHWKHEUEIIOCTHBIE JKEJIe3bl, KOTOPbIE BBIACIISIOT MPUMEPHO 75% BCEro KanbLus
CMEIlaHHOH citoHbI. KOHIIEHTpalus Kaublys B IEPBUYHOM CEKpETe HEBBICOKAs, HO 3aTEM OHa
yBeNMYUBaeTcs 70 2,1-2,3 MMOJIB/JT 32 c4eT peadCcopOLIMy BOJIBI B CIIFOHHBIX MPOTOKax. Takast
KOHLIEHTpALMs KalbLus He00X0ANMa [UIs HOAIEPKaHUS OCTOSIHCTBA TKaHel 3y0a (Hapsay ¢
docharamn).

B. O0Hapy:xenne gocgaros.

Ipunyun memooda. 1lpn B3auMONEHCTBUH MOJHOICHOBOKUCIOTO aMMOHHUS ¢ (hOCOpHOW KHCIOTOH B
OPUCYTCTBUM  a30THOM  KHUCIIOTBI ~ TOSIBIAETCS  KPUCTAJUIMYECKUH  JIMMOHHO-KENTBIM  OCamOK
(hOCOPHOMOJTUOICHOBOKHCIIOTO aMMOHHUS.

Xon padortel. B npoOupky HanuBaroT 1 M MOJIMOJICHOBOTO PEaKTHBA, HArPSBAOT MOYTH JIO KUIICHUS.
Ilocme »toro pmobapmsitor 10-15 kamens curoHbl. [lpu  CTOSHWM BEIMAamaeT KENTBIA OCAIOK
(hocopHOMOIHOIEHOBOKUCIIOTO aMMOHHSI, HE PACTBOPUMBIN B a30THOM KUCIIOTE:

12 (NH;),M00, + H3PO,4 + 21HNO3; — 21NH4NO; + (NH,)sPO,*12M00;3*6H,0| + 6H,0
Pe3yasbTar:
BriBoa:
IIpakTHyeckoe 3Hauyenue padornl. O6mero gocdara B cmone B 2-3 paza Oosblle, YEM B IIa3Me, €T0
KOHILIEHTPALHS COCTABISET 7 MMOJIB/J, U3 HUX OT 70 10 95% npuxonuTcst Ha Heoprauudeckuid gpocdar,
KOTOpBII IIPeICTaBIEH HOHAMU HPO42', H,PO4 n PO43-. He6osbioe koinuuecTBo hocdara BXOIUT B
coctaB (hoCcOIPOTESHHOB CITIOHBI.
MuHepanusywoas GyHKIMA CJIOHBI BO MHOTOM 00yCJIOBJI€HA IPUCYTCTBUEM B HEW MOHOB KalbLIUsS U
¢docdaro. CMmelranHas CiIIOHA TIepechIlieHa HoHaMu GocdaTa U KalbIHs, OJHAKO B HOPMaJIbHBIX
YCIOBHUSX 3TO HE IPUBOJUT K OTIOKEHUIO MUHEPAILHBIX KOMIIOHEHTOB Ha MOBEPXHOCTH 3yOOB. DTOMY
NPENSATCTBYIOT MUNHENIAPHOE CTPOCHUE CIIOHBI, @ TAKXKE MPUCYTCTBYIOIINE B POTOBOM KHUIKOCTH
cneunguueckue 6enKu, KOTOpble MPEJOTBPAIIAIOT CIIOHTAHHYIO MIPELUIHUTALHIO (OCAKICHUE) U3
PacTBOPOB, IEPECHIICHHBIX KaabIlieM U Gocharamu.

I'. O0Hapy:keHHe pOXaHHUIOB.

Hpunyun memooa. Pomanunel oOHApY>KMBAIOTCA MO MOSIBJICHHIO KPAaCHOTO OKPALIMBAHUS IPU
nobasnennn Kk cimoHe xmopuaa kenesa (). OOpasyercs KkpacHOe KOMIUIEKCHOE COCIUHEHHE,
coJieprKariiee Kele30 U poAaHu;

Fe** + CNS — Fe(CNS),

Xonx padoTbl. B ManeHbKyI0 TpOOUPKY BHOCST 5 Kamellb CIIOHBI (TOJBKO YTO B3STOM), 2 Karuid
2%-HOrO pacTBOpa XJIOPHCTOBOJAOPOJHONW KHCIOTHI W 2 Kammum pactBopa xmopuaa skemeza (l1).
[osiBnsieTcss KpacHOE OKpallMBaHHE, MHTEHCHBHOCTH KOTOPOTO 3aBHCUT OT COJEPXKaHHS B CIIIOHE
ponannaoB. OcoOEHHO APKOE OKpaIIMBaHUE HAOMOAaeTCsS y KypuiIbIMKoB. CpaBHHUTE!

Pesyabrar:

BriBoa:

I[IpakTHyeckoe 3HaYeHue padoThl. Tuormanate! (poxanuabl — SCN-) ceKpeTHPYIOTCS B CIIOHY U3
TUTa3MBbl KPOBH MJIM 00pasyloTcsl 6akrepuanbHbIMHA (hepMeHTaMu. B medeHu Thonmanatsl 00pa3yroTcs B



nporiecce 00e3BpeKUBAHUS [TMAHUIOB (COJICH CHHHIILHOW KHCJIOTBI) C ydacTHeM (pepMeHTa pojaHa3bl.
McTOYHUKOM NHAaHUAOB SBJISIOTCS MHINEBBIE MPOAYKTHI PACTHTEIHHOTO TPOUCXOXKIACHHUSA, B OCHOBHOM
TOPBKUI MUHJab, KOCTOUKH a0pUKOC, BUIIHH. KoIM4yecTBO THOIMAHATOB B CIIOHE YBEIMYMBACTCS MPU
BOCMIANICHUHM TKaHeW MapojioHTa, a Takke B 4-10 pa3 mpesbimiaeT HopMy y Kypsmux. KommuecTBo
THOIIMAHATOB 3aBHCHUT OT CKOPOCTH CIFOHOOT/ICIICHHUS i CHUYKAETCS TIPH YBEITUIECHNN CEKPELIUHU CITFOHBI.

Pabota 3. OTKpbITHE OPraHHYECKHX KOMIIOHEHTOB CJIIOHBI

A. BbiiesieHHe MyIIHHOB CJIIOHBI U OTIpe/ieJieHHe B HUX YIJIEBOAHOI0 KOMIIOHEHTA.

IHpunyun memoda. MyllHBI 0CaX/Ial0TCA KOHIIEHTPUPOBAHHON YKCYCHOM KHCIOTOW. YTIIEBOIHBIN
KOMIIOHEHT OOHApYKMBAeTCs peakiuent ¢ a-Hadromom (peakius Monuimra). Peakius Monuima ocHOBaHa
Ha JeTHapaTalliyd TMEHTO3 U oOpasoBaHuu ¢ypdypona mpu nedcTBUM KoHUeHTpupoBaHHoW H,SO,.
O6pa3zoBasmmiics ¢pypdypon B npucyrcteuu H,SO, maet ¢ a-HapTOIOM MPOIYKT KOHASHCAIIMHM PO30BO-
(hHoIeTOBOTO IBETA.

Xox pa6Gorbl. B mpoOupky coOuparoT OKOJIO 2 MII CIIOHBI M TPUOABISIOT 1O KaruisaM
KOHIICHTPUPOBAHHYIO YKCYCHYIO KHCIOTY (4-5 Kamens, n30deraTh U30bITKa KUCIOTHI). Beimagaetr ocagox
mynuHa. CTyCTOK BBIHUMAIOT CTEKJITHHOW MaJOYKOW, TOMEMIA0T B IPYTYIO MPOOHPKY M MPOJIENBIBAIOT
peaxiuro Mosnina: K CTycTKy A00aBIsioT 4-5 Kamenb CIUPTOBOTO PacTBOpa o-HaToNa, IepeMenBaoT
U 0 CTEHKE HACaWBalOT OKOJIO | MJI KOHIICHTPHPOBAHHOW CEpHOM KHUCIOTHL. Ha rpanuiie IByX CIIOEB
JKUAKOCTH TIOCTETICHHO TOSBIIETCS (PHOJIETOBO-KPACHOE KOJIBIIO.

OcTaBmmiicss B TIEpBOI MPOOHUPKE IMOCIe YIalleHUs] CTyCTKa MYIIMHA PAacTBOP, COIEpIKAIIUil BCe
0enku, KpoMe MylrHa, QUIBTPYIOT. PUIbTpaT Aenar Ha ABe yacTu. C OHOM MPOAEIBIBAIOT OMYPETOBYIO
peaKIuio, a K Ipyroi npubasisiior 1/3 00bEMa HACBHIIIEHHOTO pacTBopa cyibdara aMMOHHUS U KUTISITSAT.
Brimagaer ocagok Oenka.

Pesyabrar:

BriBoa:

IIpakTuyeckoe 3HaYeHume padoThl. MymuHB (0T aHrI. MUCUS - CJHM3b) OTHOCATCA K
TJIMKOMIPOTENHAM, T.€. CIOXKHBIM OeJKaM, MMEIOIIUM B COCTaBE YTIIEBOABI W JUMHUIHBIA KOMIIOHEHT.
VYTIIIeBOAHBIN KOMIIOHEHT MPEACTaBJICH ojurocaxapuaamu u3 8-10 MOHOCaxapHIHBIX OCTaTKOB ((Pyko3a,
rajaKTo3a, N-amerunrmokozamuH, N-aneTwiranrakro3amMdH, cuanoBas Kuciora). brnaromaps
CIOCOOHOCTH CBSI3BIBATh OOJBIIOE KOJMYECTBO BOJBI MYIIMHEI MPHUAAIOT CIFOHE OOINBIIYI0 BS3KOCTH,
no3TOMY (OPMHPYETCS CKOIB3KUH MHUIIEBON KOMOK, KOTOPBI JIETKO MPOTJIATHIBACTCS W MPOJIBUTAETCS
M0 MHIIEBOAY. MyIMHBI 3alUIAIOT TTOBEPXHOCTh POTOBOM MOJIOCTH OT OAaKTEpUATLHOTO W BUPYCHOTO
3arps3HeHMs, OT XUMHUYECKAX M MEXaHMUYECKUX TMOBPEKIACHUN, OT TEPMUUYECKHX BO3IEUCTBUH, pocdar
KaJIBITUS OT PACTBOPEHMSL.

b. OTkpbITHE KaTaTa3bI B CJII0OHE
IHpunyun memooa. Karamaza (K@ 1.11.1.6) ocymiecTBisieT paspylieHHe NEpOKCHAAa BOAOpOAa C
o0pa3oBaHHEM MOJIEKYIISIPHOTO KUCIOPOAA U BOJIBI:

2H202 — 2H20 + 02 .
Xoa pa6orsi. K 1 M cironsr gobGasisitor 1 mi 1%-Horo pacTtBopa TMEpoOKCHAA BOAOPOAA.
HaOimroaroT MeIJICHHOE BBIICIICHHUE Ty3bIPHKOB KUCIIOPO/IA.
Pe3yabTar:
BriBona:
I[IpakTH4eckoe 3HaUYeHne padoThl. KaTanaza — oMH U3 y4aCTHUKOB (hepMEHTATUBHON

AHTUOKCHUJIAHTHOM 3aIlIUThI KJIIETOK TKAHEW POTOBOM MOJIOCTH OT MOBPEXKAAIOUIETO IEUCTBUS
AODK (akTHBHBIX (OPM KHCIOPOJA).

B. IIpo0bI Ha TTI0K03Y B CJIIOHE.

Ipunyun memooda. JluarHOCTHYECKAs TIOJOCKA COACPKHUT 30HY MHIUKAIMH — Oymary,
MIPOTIUTAHHYIO CHUCTEMOW PEaKTHBOB: TIFOKO300KCHIa3a, IMEpPOKCHaa3a, opToToiuauH. OKpamrrBaHHe
30HBl HMHAUKAIUU TOCJIE€ €€ IMOrPYXEHUS B HCHOBITYEeMBId pPACTBOP B 3€JICHBIM WM CUHUN LIBET
CBHJICTEIIBCTBYET O HAIMYUH TITFOKO3BI.

Xona paboTbl. Ha mrarHocTHYIECKyIO MOJI0CKY HAHOCAT KAIUTIO CIIIOHBI M CPAaBHUBAIOT C DTATOHHOM
mkanoil. MoxxHo nponenare peakiuro demmHra. 1 M CIIFOHBI cOOpaTh B IpoOUpKy, n1o6aButh 0,5 mi
peaktuBa ®deuMHTa W IOBECTU JO KHUMEHUsA. [Ilpy Hanwuuu TIIOKO3BI B CIIIOHE 00pa3yercs KpacHBIN
ocaiok okcuaa meau (1).

Pe3yabrar:

BoiBon:



IIpakTHyeckoe 3HaYeHHe padoThl. KauecTBeHHbIE peaklMy Ha TIIOKO3Y B CIIOHE KaK IPaBUIIO
otpunarensHsl. Ho mpu 3a00neBaHHAX, CONMPOBOKAAIOIINXCS TUIEpPrIMKeMuei (caxapHblii auaber,
TUPEOTOKCHUKO3, MPH W30BITKE B OPraHW3ME TIIHOKOKOPTUKOHUJIOB, MPHU CTPECCOBBIX COCTOSHUAX) WU
MocJie mpueMa MUy, 00raToi yrieBoiaMu, Mpoobl Ha TITFOKO3Y MOTYT OBITH TIOJIOKUTEIIBHBI.

I'. Peakuysi Ha MOJIOYHYI0 KHUCJIOTY.

IHpunyun memoda. llpn mobGaBieHNH MOJOYHON KHCIOTHI K CBEXEIPUTOTOBICHHOMY PacTBOPY
(benonsATa xKeneza aMeTHCTOBOTO LIBETa 00pa3yeTcsl JIAKTAT KeJle3a KeATO-3eJICHOTO 1IBETA.

Xon onpenenenus. K 15 v pactopa heHoNMa 106aBUTh HECKOJIBKO Karellb XJIOPHIa

xemne3a (III). Ilepememats. IlomyauBmImiicss peakTHB aMETHCTOBOTO IBeTa pa30aBHUTH BOAOH 1O
cnaboit okpacku. B 3 mpoOupku HanmutTh mo 15 Kamenb MONMYyYEeHHOTO peakTuBa. B mepBylo mpoOHpKy
JI00aBUTH TIO KaIUISIM PacCTBOP MOJIOYHOM KUCIIOTHL. Bo BTOPYIO - 1 MJI CBEIKEB3SITOH CIIIOHEI, & B TPETHIO —
CITIOHY C T00aBJIEHHEM PAacTBOPA MOJIOYHOW KHACIOTHL

PesyibTarhl:

BriBoa:

IIpakTHyeckoe 3HauYeHHe PadoThl. [Ipyn HEKOTOPHIX 3a00JIEBAaHUAX IMOJOCTH PTa B CMEIIAHHOMN
CITFOHE MOJKET CONEP)KaThCS B TOBBIIMIEHHOM KOJMYECTBE MOJIOYHAs KHUCJIOTa, YTO ABIAETCS (PaKTOPOM
pucka pa3sBUTUA Kapueca. JlakTar ABJIICTCA MIpOAYKTOM KUBHEACATCIBbHOCTU aHaap06me
MHUKPOOPTaHU3MOB 3yOHOTO HaJleTa.

2.3. IloaroToBKa K KOHTPOJILHON padore mo TeMe «CTpoeHue, cBoiicTBa U GyHKIUHU 0EJIKOB H
AMHHOKHCJIOT»
Bomnpocel AJ1s1 IOAT0OTOBKH K KOHTPOJIbHOM padore:

1. bBenku — ocHoBa xu3HH. bronornueckue QyHkmuy OeNKOB. YPOBHH CTPYKTYpHOH OpraHH3alluu
0OEITKOBOI MOJICKYJIBI.

2. Oco0OeHHOCTH MPOTEHMHOTEHHBIX aMUHOKUCIOT. Kitaccudukanuss aMHHOKUCIIOT 1O MOJISIPHOCTH
panukanoB. HezameHnMble aMUHOKHCIIOTBI.

3. O6pazoBanue nentuaHoM cBsi3u. N- 11 C- KOHIIBI TOJUIETITHIHON 1IeTTM Ha IPUMepE TPUIENTHA.
Ocob6enHocty nenTuAHON cBsi3u. Hanmummure dopmyny tpunentuga Tup-Tpe-Tpu. Onpenenute
ero 3apan npu pH=7,0. [laiite Ha3BaHue.

4. TlepuuHas cTpykTypa Oecnka. Kakas cBs3b ee (opmupyer? Uto 00yCIOBIUBACT NEpBUYHAS
CTpYKTypa Oenmka?

5. Bropuunas cTpykTypa OesnkoBoi MoJekyibl. Kakue cBsi3u ee 00pa3yroT, Kak OHH (OPMHUPYIOTCS
Y YeM OHM OoTiIH4aroTcs? TUIBI BTOPUYHON CTPYKTYPBI, MX KpaTKasi XapaKTepUCTHKA.

6. Tperuunass cTpykTypa OENKOBOH MOJeKysbl. OXapakTepusyiTe THIBI XUMHYECKHX CBS3eH,
Yy4YacTBYIOIIUX B ee (popMupoBaHuH. 3a UTO OTBETCTBEHHA TPETUYHAs CTPyKTypa Oenka? Kaxue
(bopMbI OEIIKOBON MOJIEKYJIBI BO3MOXKHBI?

7. Uentp cBsa3piBanus Oenka (akKTUBHBINA LIEHTp), ero popmupoBanue. [IpuHIMI B3auMOICHCTBUS
JIUTaHJIa ¢ aKTUBHBIM IIEHTpOM Oelika. UTo Takoe JoMeHbI?

8. UerBeprHuHas CTpyKTypa U OWOJIOTHYECcKas aKTUBHOCTH OenkoB. [IpoTromeps! (cyOneawHHUIIbD),
OJIUTOMEPHI, MYJIbTUMEpBL. CBSI3H, YYacTBYIONIME B CTaOMIIM3AIMHM YETBEPTHYHOH CTPYKTYpHI
0enkoB. UTO MOHMMAIOT MOJT TEPMHUHOM «KOH(pOpMAIUs Oelka»?

9. bBenku Kak TUIIWYHBIE TpeAcTaBuTeNny npupoaHsix BMC. ®du3nko-xuMuueckue cBoiicTBa OeNKoB:
MOJIEKYJISIpHAst Macca, pasMepsl U popMa MOJIEKYJIbl, aM(pOTEPHOCTb, PACTBOPUMOCTE OEIIKOB (OT
YEro 3aBUCHUT PacTBOPUMOCTH 0esikoB?). CX0/1cTBa PaCTBOPOB OEIKOB U KOJJIOUIHBIX CUCTEM.

10. Otiimune pacTBOPOB OEJIKOB OT KOJJIOMAHBIX cHcTeM. (DakTopbl CTaOMIBHOCTH OENKOBBIX
pactBopoB. OT 4ero 3aBUCHT 3apsij OeKoBOH MoseKyibl? M3o0amekTpudeckoe cocTosHue Oenka u
M303JIEKTPHYECKasi TOUKA.

11. Peakmuu ocaxxaenus 0eaxoB. O0patuMoe U HeoOpaTuMoe ocakaeHne. MexaHnu3M BBICATHBAHMSI,
BBICAJIMBAIOIINE areHThl, IPUMEHEHHE.

12. [lenatypanus 6enxoB. Mexanusm JieHatypanun. @akTopsl, BhI3bIBAIOIINE JICHATYPAIHIO OSIKOB.
IIpuMepsl neroNnb30BaHUS B MEAULMHCKOM IIPAKTUKE.

13. OcHOBHBIE METOBI pa3ACiCHUs] U OYUCTKU OenkoB. BricanuBanue u auanus. Ha uem ocHOBaHEI
MeToAbl aMnekTpodopesa, renb-¢puibTpanuy, adh@UHHON M HMOHOOOMEHHOH Xpomarorpaduu.
IIpumeHneHue.

14. 1iBeTHble peakiui Ha OETKU U AMHUHOKHCIIOTHI.

15. Knaccugpukanus OenKoB MO XMMHUYECKOMY cocTaBy. CocTaB CIOXHBIX OEJIKOB, HIPAIOIINX
BaXHYIO POJIb B OpraHU3Me.
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Busers! 1u1s1 IpoBeeHNsI KOHTPOJIbHOM padoThl 1o TeMe «CTpoeHue, CBOHCTBA M QyHKIUHU
0eJIKOB M AMHHOKHUCJIOT.

Buner Ne 1
Uro takoe Oenku? Jlatite onpeaenenue. OcHOBHBIC (pyHKIIMU OCIKOB.
BricanuBanune kak cr1oco0 OCa)kJeHNsl HATUBHBIX O€JIKOB. MeXaHnu3M BbICAIUBaHMU.
BeicanuBaromue areHTsl. [IpakTH4eckoe UCIOIb30BaHUE BHICATMBAHNS.
Hanummre popmynamu tpunentua Ana-I'my-I'mc. Ykaxure N- u C- KOHIBI IETITHA,
BapralbembHbIC TPYIbI, MENTUAHBIN 0cTOB. OnpenenuTe CyMMapHbIi 3apal, O0bSICHUTE, IPU
kaxom 3Hauennu pH (7,0, <7,0, >7,0) pacTBopuMOCTh TienTra OyIeT CHIKAThCA U OH BBITIAJIET B
0CaJIOK.

Buner Ne 2

Uro Takoe mepBUYHAs CTPYKTypa OemkoBoi monekynsr? Kakas cBs3b e€ hopmupyet? Uto
00ycCII0BIMBaET MEpBUYHASL CTPYKTYypa Oernka?
Uro Takoe auanus? Ha yem ocHoBan quanu3? [IpakTuueckoe mpuMEHEHUE.
Hamummre dopmynamu tpunentua ['mu-Luc-Ban. HazoBute ero. Yxaxure N- u C-KOHIIBI.
Omnpenenure cymmapHsbIi 3apsaf nentuaa mpu pH 7,0, ykaxuTe, B Kakoi cpesie JIeKUT ero
M303JIeKTpruecKas Touka. Kakue TUIbI cBsi3el CHOCOOHBI 00pa30BhIBATH PaAUKaIbl HATMCAHHBIX
aMUHOKHCIIOT, KaKO# CTPYKTYpHBIA YPOBEHb OHH CTAOMITU3UPYIOT?

Buuter Ne 3
BropuuHast cTpykTypa OenkoBoii MOJeKyIbl, €€ TUMbl. Kakumu cBs3IMu oHa oOpasyercs, uem
OTJIIMYAIOTCS 3T CBSI3H, KaK OHU (POpMUPYIOTCS?
DaKTOpBl, BIUSIOIINE HA 3apsA]] 0SJIKOBON MOJIEKYJBL. UTO Takoe H303JeKTpHUECKas TOUKa
Oenka? B kakoli cpejie OSJIKKM CHIBOPOTKH KPOBH MTPHOOPETAIOT OTPULIATEIIbHBIN 3apsia?
Hamummre gpopmynamu tpunentua Uie-Acn-Tup. Hazosute ero. Yikaxunte N-u C-KOHIIBL
Onpeaenure cymMMapHbli 3apsa nentuna npu pH 7,0, ykaxkute B Kakoil cpefie JIEKUT ero
n3oanekTprdeckas Touka. [Ipu kaxom 3aauennu pH (7,0, <7,0, >7,0) pacTBOpUMOCTb TIENTHIA
OyJIeT CHMKAaThCS U OH BBINAJCT B 0CAJOK?

buier Ne 4

Tperndynras cTpykTypa 0enKoBO MOJIeKybl. OXapakTepU3yHTe THITHI XHMHUIECKIX CBSI3EH,
yuacTBytomue B € pOopMHUPOBaHUH. 3a YTO OTBETCTBEHHA TPETUYHAS CTPYKTYpa OEIKOBOI
MOJICKYJTBI?
Paznenenue 6enkoB MeTooM renb-¢punbrpanun. IlpuHunn MeTona, npuMeHeHHe.
Hanummre popmynamu tpunentus JInz-Apr-®en, HazoBure ero. Ykaxute N- u C- KOHIIBI.
Omnpenenure cymMmMapHsbIi 3apsa Tpunentuaa npu pH 7,0, kakyro cpeny (KHCTyi0, HEHTpalIbHYIO
W ILEJI0YHYI0) OyIeT UMETh ero BOIHBINA pacTBOp?

Buner Ne §
LlenTp cBs3bIBanHus Oenka (aKTHBHBIN IIEHTP), ero popMupoBanue. [IprHIMT B3auMOICHCTBHS
JIUTaHJIa ¢ aKTUBHBIM IIEHTpOM Oelika. UTo Takoe JOMEHbI?
Onexrpodope3. Ha uem ocHOBaH MeTOA, NPUMEHEHHE B MEAULIMHCKON MPaKTHKE.
Hanumute dpopmynamu tpurientun Tpe-Tup-Tpu, HazoBute ero. Ykaxkute N- u C- KOHIIBI,
BapuaOebHbIe TPYIIIbBI, MENTHAHBIN 0cTOB. OnpeaenuTe CyMMapHBIN 3apsijl MENTH/A, TPH KaKOM
3rauennu pH (7,0, <7,0, .7,0) ero pacTBOPUMOCTH B BOJie OyI€T CHIKATHCS?

Buner Ne 6
YersepruuHas cTpykTypa 6enkoB. [IpoToMeps! (cyObeanHUIIBI) U onuromMepbl. CBsi3,
Yy4YacTBYIOIIME B CTaOMIIN3aMK YeTBEPTUUHON CTPYKTYPHI OenKkoB. UTO MOHUMAIOT MO
TEPMUHOM «KOH(OpManus Oeixa»?
HonoobmenHas xpomaTorpadus, IpUHIIUN METOIa, TIPUMEHEHHE.
Hamummre dopmynamu tpunentua Ana-IIpo-I'mm, HazoBute ero. Yxaxure N-u C-KOHIIBI.
Kakoii BuJ BTOpUYHOI CTPYKTYPBI MOKET 00pa3oBaTh OENKOBask MOJIEKYJIa, COCTOSIIAS U3
MHOTOKPATHO MOBTOPSIIOMIETOCs TPUTIENTH 1A JaHHoro cocTtaBa? [Touemy?

Buier Ne 7
PacTBOprMOCTE O€NKOB B pacTBOpE, OT 4ero oHa 3aBUCUT. DaKkTOpbl YCTOHYNBOCTH OEIIKOB B
pacTBope.
Addunnas xpomarorpadus. [IpuHIMn MeTo1a, MpernMyIiecTBa mepe IpyruMu criocobamu
pasneneHus: cMecu OeTKOB.
Hanummre popmynamu tpunentua ['my-Luc-I'nu, nazoure ero. Ykaxure N- 1 C-koHUBL. ITOT
TPHIIETITH BXOIUT B aKTUBHBIHN IEHTP [NIyTaTHOHIIEPOKCH/IA3bI, YYACTBYET B OKHCIUTEIHHO-
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BOCCTAaHOBUTEIIBHBIX peakIuAX. Pagukall, Kakoil aMIHOKHUCIIOTEI HTPAET TIaBHYIO POJIb B OTOM
mporecce?
Buner Ne 8
OO0u1re cBOWCTBa pacTBOPOB OEIKOB U KOJUIOWAHBIX cucTeM. [loueMy pacTBOPHI OETKOB HEMb3sI
MOJIHOCTBIO OTHECTHU K KOJUIOUIHBIM cucTeMam?
buonornueckue pynakunu 6enxos. [Ipumepsr.
Hamummre dhopmynamu tpunentun ['my-Tpu-AcH, HazoBuTe ero. Ykaxurte N- u C-KOHIIBI,
onpenenute ero 3apsa npu pH 7,0. Kak moBemeT cedst TpUIENTH B ITOJIE IIOCTOSTHHOTO
anekTpudeckoro o mpu pH 7,0.
Buner Ne 9
Knaccudukanms 6e1K0B 0 XUMHUECKOMY cocTaBy. Kakue rpynmbsl mpocThIX OETIKOB BXOAAT B
COCTaB CBIBOPOTKH KpoBH? UTo Takoe O6enmkoBbIi kKoaddunrent? Kakum odpa3zom oH
OTIpeIeTAETCs, €r0 HOpMaJIbHbIE 3HAUEHUs?
LIBeTHBIE peakiuy Ha Oenku. Kak oOHApyYXUTh MENTUAHYIO CBA3b B MOJIEKYyIe Oenka, a-
AMHHOKHUCIIOTHI?
Hamummre dopmynamu tpunentun [ uc-JInz-den, HazoBute ero. Yraxure N-u C-KOHIIHI,
onpezaenute ero 3apsa npu pH 7,0. Kakoit 3apsg npuoOpereT MOJIeKyia TPUIICTITHIA B
CUJIBHOKUCIOU cpene?
Buaer Ne 10
CrnoxHble 0eNKH, X cocTaB. YTo JISKHUT B OCHOBE X Kiaccupukanun? CocTaB CI0XKHBIX
0EIKOB, UTPAIOINX BKHYIO POJIb B OpraHU3Me.
Henatypanus OenkoB. Mexanusm neHaTypauui. QakTopsl, BBI3bIBAIOLINE JCHATYPALIUIO OCJIKOB.
IIpumeps! UCTIOIB30BaHNS B MEAUIIHE.
Hanumute dpopmynamu tpunentua ['ny-Apr-Cep, HazoBute ero. Ykakute N-u C- KOHIIBI,
ompexaenute ero 3apsa npu pH 7,0. Kak moBeneT ce0s Tpunentu B moie MOCTOSTHHOTO
aNeKTpuuecKkoro Toka mpu pH 7,0?
buaer Ne 11
OcoOeHHOCTH aMUHOKHUCIIOT, BXOJISIIMX B cOCTaB OenkoB. [IpencraBpTe cxeMy 00pa3zoBaHus
MENTUIHOU CBSI3U, UTO AJI HEE XapaKTEPHO?
UTo NpuMEHSIOT B KaUeCTBE MPOTHUBOSANS MIPHU OTPABICHUN COJISIMHU CBHHIIA, MEJTU PTYTH,
cepebpa? Ha uem ocHOBaHO 3TO pUMeHEHUE?
CMech TM3MHA, aCIaparnHOBON KUCIIOTHI, JIEHIIMHA U BAJIMHA Pa3/IeIHINd METOIOM
anekrpodopesa Ha 6ymare ipu pH 7,0. [Ipoananmsupyiite, Kakne COSIUHEHUS JTBUTAINCH K
aHOJTy, KaKHe — K KaTOAy, a KaKie OCTaJIICh Ha CTapTe.
Buier Ne 12
Uro takoe 6enxu? aiite onpenenenre. OcHOBHbIE QYHKINHU OEIIKOB.
BricanuBanue Kak croco0 OCaKJACHUsI HATUBHBIX OEIKOB. MeXxaHu3M BhICATBAHUSI.
Bricanupatonue areHtsl. [IpakTiHueckoe UCMOIb30BaHIE BHICAIMBAHUS.
Hanumwure popmynamu tpunentun Ana-I'my-I'nc. Ykaxure N- u C- KOHIIBI IeNTHAA,
BapHaOebHBIE TPYIIIBI, MENTHIHBIH 0CTOB. ONpeieuTe CyMMapHBIH 3apsil, OOBSICHUTE, IPH
kakux 3HayeHusx pH (7,0, <7,0, >7,0) pacTBOpUMOCTb TenTHia OyIeT CHIKATHCS M OH BBITIA/ICT B
0CaJIOK.
Buner Ne 13
Uro Takoe mepBUYHAs CTPYKTypa OenkoBoi Mosekynbl? Kakas cBsi3b e€ popmupyer? Uto
00yCIIOBIMBAET MEPBUYHAS CTPYKTypa Oemnka?
Uro takoe auanu3? Ha uem ocHoBaH auanu3? IIpakTnyeckoe NprMeHEHHE.
Hanummre popmynamu tpunentun [nu-Luc-Ban. Hazosute ero. Ykaxute N- u C-KOHIIBL.
Onpenenvrte cymmapHsIii 3apsia nentuaa npu pH 7,0, ykaxwurte, B KaKoil cpesie JIeXHUT ero
H303JIeKTpHuecKas Touka. Kakue TuIibl cBsi3eil cnocoOHBI 00pa30BhIBATH PAAUKaIbl HATUCAHHBIX
aMUHOKHCIIOT, KaKOM CTPYKTYpPHBIA yPOBEHb OHH CTAOMIU3NPYIOT?
buaer Ne 14
Bropuunas ctpykTypa 06e1KoBoi MoJeKybl, e€ Tunbl. KakuMu cBs3siMu oHa oOpasyeTcs, 4eM
OTJIMYAIOTCS 3TH CBSI3H, KaK OHU (hopMupyrores?
dakTopsl, BIUSIONINE HA 3apsi]] OEIIKOBON MOJIEKYIbL. UTO Takoe n303jeKTpryecKas Touka Oenka?
B kaxoii cpefie O€Ku CHIBOPOTKH KPOBH MPHUOOPETAIOT OTPHIIATEIbHBIHN 3apsi?
Hanumure popmynamu tpunentua Une-Acn-Tup. HazoBute ero. Yikaxunte N-u C-KOHIBI
Onpenenurte cymMmmapHsIii 3apsa nentuaa npu pH 7,0, ykaxxure B Kakoi cpesie JeKUT ero



n3odJIeKTpuaeckas Touka. [1pu kakom 3rauenuu pH (7,0, <7,0, >7,0) pacTBOPUMOCTH ITENITHIA
OyZeT CHI)KAaTbCS M OH BBINAAET B 0CATOK?
Bujaer Ne 15

1. Tperuunas cTpykTypa 0e1KOBOM MOJEKYIbl. OXapaKTepU3ylTe TUITBI XUMUUECKUX CBSI3EH,

ydacTByromue B €€ (opMHpPOBaHHH. 3a UTO OTBETCTBEHHA TPETHUYHAS CTPYKTypa OEIKOBOIt

MOJIEKYJIBI?

Paznenenne 6enkoB MeTonoM reib-¢punbTpanun. [lpuHnnn Metona, npuMeHEHHeE.

3. Hamumute hopmymnamu tpunentuy JIuz-Apr-den, HazoBute ero. Ykaxure N- u C- KOHIIBI.
Omnpenenure cymMMapHBIi 3apsi Tpunentuaa mpu pH 7,0, kakyro cpeny (KHCTyto, HEUTpaIbHYIO
WM IEN0YHYI0) OyZIeT UMETh ero BOAHBINA pacTBOp?

Buaer Ne 16

1. IeHTp cBsA3BIBaHUA OenKa (aKTUBHEIHN IEHTP), ero GpopmupoBanue. [IpuHITIT B3anMOACHCTBIS

JUraHzia ¢ aKTUBHBIM LeHTpoM Oenka. Uto Takoe qoMeHbI?

Onekrpodopes. Ha uem ocHOBaH MeTo, MPUMEHEHNE B MEAULIMHCKOMN MPAaKTHKE.

3. Hamumure hopmynamu tpunentuy Tpe-Tup-Tpu, Hazoute ero. Ykaxute N- u C- KOHIIBI,
BapmualepHbIe TPYIIIBI, TENTHAHBIN 0cTOB. OnpenennTe CyMMapHBIA 3apsi MEeNTHIA, TIPY KaKAX
snaueHusx pH (7,0, <7,0, .7,0) ero pacTBOpUMOCTh B BOJI¢ OYAE€T CHHUIKATHCS?

Buaer Ne 17
1. UYerBeptudHas cTpykTypa 0enkoB. [lpoToMeps! (cyObennHUIBI) U ouroMepsl. CBA3H,

YUYaCTBYIOIIKE B CTAOMIIN3aIH YeTBEPTUIHON CTPYKTYPHI OenKoB. UTO MOHUMAIOT MO

TEPMUHOM «KOH(opMarus OenKa»?

HNonooOMenHas xpomaTorpadusi, IPUHIAIT METO/a, TIPAMEHEHHE.

3. Hanmmwute dpopmynamu tpunentua Ana-ITpo-I'nu, HazoBute ero. Ykaxure N-u C-KOHIIBI.
Kakoii Bui BTOpHUHON CTPYKTYPBI MOKET 00pa30BaTh OEKOBast MOJIEKYJIa, COCTOSIIAS U3
MHOT'OKpPaTHO MOBTOPSIIOLIErOCs TpUIENTHIA AaHHOTro cocTaBa? ITouemy?

Buaer Ne 18

1. PactBOpHMOCTH OEJNKOB B pacTBOpE, OT Yero oHa 3aBUCHT. DaKkTOpbl YCTOHYMBOCTH OEIIKOB B
pacTtBope.

2. Addunnas xpomatorpadus. [IpuHImm MeToa, mpeuMyIecTBa epe] IpyruMu crocodaMu
pasneneHust cMecu OeIKOB.

3. Hanmmure popmynamu tpunientun [ny-Iluc-I'nu, HazoBute ero. Ykaxutre N- u C-KOHIIBI DTOT
TPUIIETITH BXOIUT B aKTUBHBIA IEHTP TIIyTaTHOHIEPOKCHUIA3HI, YYaCTBYET B OKHCIUTEIbHO-
BOCCTaHOBUTENBHBIX PEaKIusX. Paikan, Kakoi aMHHOKHCIOTHI HTPAET TJIaBHYIO POIb B 3TOM
mporecce?
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2.4. Tloaroroska Tadaun mo remaMm Ne 3 u Ne 12.
Taoéauna mo teme Ne 3 « BUTaMuHBDY

Bce XuMHuecKoe AKTHUBHBIE buoxumu- Kaprtuna Hctou- Cytou- [Ipume-
Ha3BaHUSA CTpOeHHue hopmbl YECKUe aBUTaMUHO34, HUKH Hast HEHUE B
BHUTaMHHA BUTAMHHOB GbyHKIHN THITOBHUTA- BHTa- nmoTpeo- MeIu-

WA MHHO3a, MHHOB HOCTh UHCKON
KO(EpMEHTEI THITCPBUTA- MpaKTHKe
MHHO32

Tabnuua 1omKHa ColepKaTh CBEICHHUS 110 JKHPOPACTBOPUMBIM (A, D, E, K),
BogopacTBopuMbIM (By, B,, Bs, Bs (PP), Bs, B, B1,, C, P, H) 1 BUTAMHHOIIOT00HBIM
BelecTBaM (YOMXUHOH WK KodH3uM Q, ButamuH F, napa-amuHoOeH301Has kucinora —[1ABK,
WHO3UT, S-METUIMETHOHUH WM BUTaMuH U, THIIoeBast KUCIIOTa, TAaHraMOBast KHCIIOTa, XOJIUH).

Ta6anna no teme Ne 12 «I'opMOHBI»

Mecrto HasBanue | Xumuueckas | Mexanusm | buoxumuueckue Kapruna IIpumenenue

CUHTE3a TOPMOHA pupoza JIEUCTBUS GbyHKINN [1aTOJIOTUYECKOTO B

TOpMOHa COCTOSIHUS IIPY TUNO- | MEIULMHCKOM

(>xenesa) Wi runepyHKIuH IIPaKTUKE
JKeJe3bl




Tabnmira qomkHa CoAePKaTh CBEICHUS 110 TOPMOHAM IITUTOBHUIHOM, TapanuTOBUIHOM,
MOJKEITY IOYHOM Kelle3, HaATIOYEIHUKOB, PETIPOTYKTHBHBIX OPTaHOB M KAJIBLIUTPUOIY.

IloaroroBka pucynka no reme Ne 5 «Ctpoenue 61o10ru4eckoii MeMOpaHbI»

Ha mucte pasmepom A4 m300pa3uTh GparMeHT Iia3MaTHIecKoi MeMOpaHbI, IOIIHCATh BCE
KOMITIOHEHTBI, BXOZSIINE B cCOCTaB MeMOpaHbl. Ha 000pOTHOM CTOpOHE pHUCyHKA HAITUCATh
(pyHxunn KoMnonenToB MmeMoOpanbl. Heo0xonumo onvcats PyHKIMKM MEMOPAaHHBIX JIMTIHIOB
(bochomunuaoB, TITUKOIHUITHIOB, X0JIECTEpHHA) K MEMOPaHHBIX OCITKOB (TTepuQEPHISCKIX U
WHTETPAJTBHBIX ).

2.5. IlpoBeieHne KPYIJ0ro c€roja no reme. buoxumus B pemieHun npoecCHOHABHBIX 3aad.

Komu ConeprkaHre KOMIIETCHIINY/ HHIUKATOPA Bormpocsl kpyrioro crona

HaNMCHOBAHUE JOCTIDKEHHSI KOMIIETCHITHH

KOMIIETEHIINH/

Kon n

HAaUMEHOBaHUE

WHIUKATOpa

JIOCTHKEHUSI

KOMIIETEHIINH

nOITK-8.1 Hcnonw3yer npu penieHuu Heo6x01umMocTh HCIOIB30BaHUS
poeCCHOHATBHBIX 3a7[a4 OCHOBHBIC (PU3UKO- | OCHOBHBIX (DU3UKO-XUMHUYCCKHX,
XUMHUYECKHE, MaTeMaTHYECKUEe U MaTeMaTHYeCKHUX M €CTeCTBEHHOHAYYHBIX
€CTeCTBCHHOHAYYHBIC TIOHATHSI U METOBI TOHSATHI U METOJIOB JUIS PECIICHUS

po¢eCCHOHANIBHBIX 33134

3. IIpoMexyTOYHAS ATTECTALMSA 10 AUCHUILIMHE (MOIYJ/II0) BKJIKYAET B ce0s1 IK3aMeH

3.1. ®opma NpoMeKYTOUHOIH ATTECTALUU — IK3aAMeH

Bomnpocel k 3k3aMeHy:

1. bBenku — ocHOBA XU3HU. Y POBHU MPOCTPAHCTBEHHOI opraHu3amuu 6enkoB. CBs3H,
CTaOMIIM3UPYIOIIUE CTPYKTYphI OenkoB. [ToHsTHE 00 akTHBHOM 1IeHTpe OenkoB. MHOrooOpasue
0EIKOB, CBSI3b X CTPYKTYPHI ¢ QYHKIIUEH.

2. Du3MKO-XMMHYECKHE CBOMCTBA OEJIKOB: paCTBOPUMOCTb, (PaKTOPHI YCTOMUMBOCTH OEITKOBBIX

MOJIEKYJI B PACTBOpPE, HOHU3AIMS, THApATAINS, OCAXKICHHUE.

Crpoenne 1 0coOeHHOCTH (HYHKITMOHUPOBAHUS TEMOTTIO0MHA KaK OJIMTOMEPHOTO OerKa.

CrpyKTypHasi OpraHu3alusi HyKJIEHHOBBIX KHCIOT. [lepBuuHas, BropuuHasi, TpeTHYHAS

crpykrypa JHK. ®ynkunu JJHK.

5. Crpykrypa u GpyHKImuu puOOHYKIeHMHOBBIX KUCIOT. Tunsl PHK: ocobeHHOCTH CTpOCHUS,
pa3Ho00Opa3ne MoJIeKyJI, JTOKaIu3anus B kKieTke, pyHkuun. CTpoeHne pudocom.

6. depmMeHTHI — OMOIOTHYECKUE KaTaIn3aTophl OeiIKoBor npupoasl. Kinaccuduxanus u
HOMeHKaTypa ¢pepmeHTOB. CBoiicTBa pepmenToB. Crenn(puIHOCTE IeHCTBUST (PEPMEHTOB.
CrpykrypHas opranuzanus pepmenToB. KodakTops! 1 KodepMeHThI. AKTHBHBIN 1
AIJIOCTEPUUECKUH HEHTPHI (PEePMEHTOB.

7. Mexanusm neiictBus pepmentoB. Kunernka pepMeHTaTUBHBIX peakuuil. 3aBUCUMOCTb CKOPOCTH
(bepMeHTaTHBHOM peaklny OT Temrepatypsl, pH cpenpl, konnyecTBa pepmeHTa u cydcTpaTta.
Enmuanne aktuBHOCTH (epMenToB. Koncranta Muxasmuca (Ky).

8. HHrubupoBaHue akKTUBHOCTH (hEpPMEHTOB: 00paTUMoe, HeOOpaTUMOE, KOHKYPEHTHOE,
HEKOHKypeHTHOe. Vcronp30BaHue HHTHOUTOPOB (PEPMEHTOB B Ka4ECTBE JICKAPCTBEHHBIX
MIpEenaparToB.

9. Perynsuus akTHBHOCTH ()EpPMEHTOB: YaCTUUHBIN (OrpaHUYCHHBIH) IPOTEOIIH3,
bocdoprmposanue-gedochopunpoBanme, acCONNANUI—ANCCOIHUAINS TIPOTOMEPOB.
Amnocrepudeckast peryJisnys.

10. Uzodepmentsl. Pasnuuns GpepMeHTHOTO cocTaBa OpraHoB U TKaHel. Opranocnenupuueckue
¢depmentsl. Komnaprmentanuzanus GepMeHTOB.

11. [IpumeHeHne GpepMEHTOB B MEIUIIMHE. DH3UMOIIATONOTHS. DH3UMOIUArHOCTHKA (OTpeieTicHrne
AKTUBHOCTH (PEPMEHTOB, N30(hepMEHTOB U IIPUMEHEHHE (PEPMEHTOB KaK aHATUTHIECKUX
peareHToB). JH3UMOTEpanusl.

12. O6mas xapakTeprucTiKa BUTAaMHHOB. Kiaccudukarys 1 HOMEHKJIaTypa BUTaMHHOB. J{ucbananc
BUTAMUHOB B OpraHu3Me u ero Bujibl. OCHOBHBIC MPUYUHBI PA3BUTHS THIIO- U ABUTAMHHO30B Y

Hw
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yesioBeKa. | unepBUTaMUHO3bl. bronornyeckas pojb BOZOPAaCTBOPUMBIX U )KUPOPACTBOPUMBIX
BUTAMUHOB.

Jlunuapl: onpexaenenue, buonoruueckas poib u kiaccudukanus. Ctpoenue, GU3NKo-
XUMHYECKHE CBOMCTBA M (PYHKIIMU TPHALMITIIUIEPOIIOB, POCHOIUITNAOB, TTUKOIUINAOB,
CTEpPOUIOB.

Crtpoenue, cBOMCTBa U (DYHKIHH OMOJIOTHYECKUX MeMOpaH. TpaHCIIOpT BEIIECTB Yepe3
MeMOpaHy.

Oransl oOMeHa BemecTs. [locTyruienne, nepeBapuBaHne U BCaCbIBAHUE OCHOBHBIX MHUILEBBIX
BemecTB. [loHsATHE 0 METa0OIMYECKHX MyTAX: €AMHCTBO MPOLIECCOB KaTabonu3Ma 1 aHaboIu3Ma.
Buosnepreruka. [IpeBpaiienne COMHEUHOM SHEPTUH B )KUBBIX CHCTEMAaX. JK3ePTOHUYECKUE 1
SHJICPrOHUYECKHE peakiuu. Makpoapruueckue coenunenus. [lytu onocunresa ATD B kuBoit
Ipupoze.

Buonoruueckoe okucienue u ero BuAbl. Kpatkas xapakTepruCTHKa OCHOBHBIX 3TaIlOB
9HEPreTUUECKOro Onoyorndeckoro okucienus. Crnenuduyaeckue u o0Ie MyTH KaTaboin3Ma.
OxucnurensHoOe AekapOokcuupoBanue mupysaTa (OII): xapakTepucTika
nupyBaTaeruaporenazHoro komrurekca (I1IJIK) (pepmenTs! 1 kohepMeHTHI), JTOKaTH3AIHS B
KJIETKe, CYMMapHOe ypaBHEHHUE Mpoliecca, poib ButamuHa B B pabote T1/IK.

Hukn TpukapOOHOBEIX KUCHOT (ki Kpebca): mociaenoBaTensHOCTh peakunid, pepMEHTHI, CBSI3b
C IIeThI0 TepeHoca 31ekTpoHoB. Oynkimu mukia Kpeodca.

[pixaTenpHas nemns (1enpb nepeHoca 1eKTpoHoB - L{I113), ee BaxxHelIIIIe KOMITOHEHTHI,
JIOKaJIM3aus, OMOIOTHIecKas poib.

.OxucnurensHoe dhochopunupoBanue AJID kak ocHOBHOH myTh 0OpazoBanus AT B
opraamuzme, koagduiuent P/O. [IpixaTenbHbii KOHTPOb. MHrHONUTOPH! hepmenTor LI1D u
Pa300UIUTEIN OKUCITUTEIBHOTO (hochoprupoBanus. [ MIIOIHEPreTUIECKUE COCTOSHYSL.
MukpocoMallbHOE OKHCIICHHUE: JIOKATH3AIHNSI MOHOOKCUTEHA3HOW CUCTEMBI, KITFOUeBOH (DepMEHT
— 1UToXpoM P50, OMOTOTHYECKHE PYHKITHU.

AxTuBHBIE POPMBI KUCIOpOa: 0Opa3oBaHUe, TOKCHUECKOE AeicTBHE. Poib cBOOOAHO-
paguKaIbHBIX TIpolieccoB B HopMe. [lepekuchoe okucnenue ununoB (I1OJI) u Be3piBacMoe UM
noBpekaeHue ouonornyeckux memOpan. depmeHTaTHBHBIE U HE()EPMEHTATUBHbBIE CUCTEMBI
AHTHOKCHJIAHTHOM 3aIUTHI

Yrnesozp! mumiy. [lepeBaprBanue yriieBoI0B U TPAHCIIOPT TIIFOKO3BI B KIIETKH. BiusHue
MHCYJIMHA Ha MOCTYIJICHNE TIIOKO3bI B MBIIICYHYIO U )KHUPOBYIO TKaHH.

MeTtaboam3M TII0K03bI B KileTKax. KitroueBas peakiust MeTaboau3Ma IIIF0K03bI B KIIETKaX.
OcobenHoctu peakuuu, pepmentsl. [Tyt ncnonp30BaHus IIOK030-6-hocdara B opranuzme.
Crpoenue, cBoiicTBa M OHOIOrHUYEcKast posib riuKoreHa. CuHTe3 riMkoreHa. Moouimsanus
rmKoreHa. Posip MOOMIM3aMyY TAMKOr€HA B [IEYEHH, OTIIMYME OT MOOMJIM3ALMH IJIMKOTeHa B
MBIIIIIAX.

[TyTn kaTtabonu3Ma rIroKo3bl. AHAIPOOHBIN TuKoau3. CxeMa mpolecca, KiIrveBbie PepMEHTEHI,
SHEPreTHYECKHUN BBIXOJ, JIOKAIN3AHs U (PU3HOIOTHIECKOE 3HAaUEHHE Ipoliecca.

AdpoOHBIH rTHKOJIN3 U a3po0HBIH pacmaz rioko3sl 10 CO, u H,O. Cxema mporieccos,
SHEPTreTUUECKUI BBIXOJ], JTOKAIN3AIU U (PU3UOIOTHIECKOE 3HAUCHUE.

ITerro3odocdaTHbIil MyTh OKUCIEHUS IIIOKO3bl. Peakunu okucnuTensHoro srana. Jlokanusauus
nporecca, OMOJIOTHIECKas POb.

Hukn Kopu (rroko3omakTaTHbI uki). [TokoHeoreHe3 — BaxKHeIas cocTaBHast 4acTh ITUKIIA
Kopu. O6xo1HbIE peakuy TAUKOIN3a, EPMEHTHI UX OCYyLIeCTBIomMe. Jlokanu3anus
nporiecca, OMOJIOTHYECKas! POJIb.

I'moko3a («caxapy») KpoBu. Perysius ypoBHS TIIIOKO3bI B KpOBU. PoIlb HHCYJIMHA, TIIIOKAaroHa,
AKTT (agpeHOKOPTHKOTPOITHOTO TOPMOHA), TIIFOKOKOPTUKOHUIOB.

[aTonorus yrneBogHoro oOMeHa: caxapHblid 1Ma0eT, TTUKOTEHO3bI, TAIAKTO3EMUSI.

Poue unnioB B nuranuu. [lepeBaprBanue u BcackiBanue UMuaA0B. OCOOEHHOCTH CTPOCHHUS
KEIYHBIX KHCIIOT, UX GYHKIUH. JHTepOrenaTHIecKasi MUPKYIISIHS HKEITIHBIX KHCIIOT.
Pecunres nmununoB B sHTEponMTaX. TpaHCHOPTHBIE POPMBI PECHHTE3UPOBAHHBIX JIMITUIOB B
CTCHKaxX KHIIEYHHUKA U IPYTUX TKaHIX. JIMONpOTEMHOBBIE KOMIUIEKCHI: XUIIOMHUKPOHBL,
JUTONPOTENHBI paznuaHoi miotHocTH (JITIOHIIL, JITTHIT, JITIBIT), Ononorndyeckue QyHKITUH.
OxwucIieHre BBICIINX XUPHBIX KACIOT. TpaHCHIOPT )KUPHBIX KUCIOT B MUTOXOH/IPHH,
NOCJIEJ0BATENFHOCTD PeakUuil J-oKucnenus, Oananc SHepruu, pu3noIornuecKoe 3HaYCHHE.
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62.

Mertabonusm anetun-KoA. bruocuHTes 1 HCI0Nb30BaHUE KETOHOBBIX TN B KAUE€CTBE HCTOUHUKOB
SHEPrHH B TKaHsX. [ nmepkeToHeMus, KeTOHYPHS U alli03 IIPU caXapHOM JHadeTe ¥ roJI0JaHuH.
Oo6meH xonectepuna. ®oHn xonectepuHa B opranusme. OOmias XxapakTepuCTHKa OCHOBHBIX
9TanoB CHHTE3a XOJIECTepHHa B neueHu. Hapymenus oOmena xonecrepuHa. JXKemaHokameHHast
0oIe3Hp, runepxoiecreposieMus. MexaHu3M pa3BUTHS aTEPOCKIEPO3a.

Hopwma 6enkoB B nutanuu. buonornyeckas neHHoCTs 0eskoB. HezaMeHnMble aMUHOKHCIIOTEI.
ABOTHCTBIH OasaHC, €ro BUABI.

[lepeBaprBaHue OEIKOB B )KEITyAOYHO-KUIIEYHOM TpakTe. CBOMCTBA NENTUATUAPOIIA3, HX
aKTUBALUS.

TpancaMuHHpOBaHUE aMHUHOKHCIIOT. bronornueckuii cMbIci, pepMeHTBl 1 KOQEepMEHTHI
TpaHCaMHHUPOBaHUs. [lMarHocTHyeckoe 3HaUeHUE ONpe/Ie/ICHHsI AKTUBHOCTH aMHHOTpaHc(epas
B KPOBH.

Je3zamMuHnpoBaHre aMUHOKHCIIOT U €ro BUblL. HempsMoe oknucnuTensHoe 1e3aMUHIpOBaHUE
(TpaHcae3aMUHUPOBAHUE): ATAIBI, OMOJIOTUYECKast POIIb.

OCHOBHBIE HCTOYHUKH aMMHAaKa B OPraHU3ME U €ro TOKCH4HOCTh. [TyTn 06e3BpexuBanus
aMMMaka. bruocuHTe3 MO4eBHHBI: cXeMa, JIOKaIU3alys 1 OMOIOTHYecKoe 3HaueHHe IpoLecca.
JexapOokcumpoBaHie aMUHOKUCIIOT. BHOTeHHBIE aMUHBI: TIPOUCXOKACHUE, IPEACTABUTEIH,
(byHKLIUHN, MEXaHU3Mbl HHAKTHBALIUH.

OcobenHocTn 0OMeHa (heHUITaTaHnHA U THPO3HHA. DEHMITKETOHYPHUS: OMOXUMUYECKHUH Je(eKT,
NPOSIBIICHHS OOJIE3HHU, TUATHOCTHKA U JieueHHe. AJIKATOHYPUS, ATbOMHU3M.

Kartabonusm HykieonpotenHoB. [IpecTaBienue o mMyTsaX pacnana ¥ CHHTE3a MyPUHOBBIX H
NUPUMHUINHOBBIX HyKJIeoTUI0B. Hapymenne oOMeHa HyKJICOTHIOB: TOJArpa, THIepypPUKEMUS,
KCaHTHHYPHSL.

Kartabonusm xpomonporennoB. bunupyoun: oOpazoBanue u o0e3BpexuBanue. Hapymenne
oOMeHa OnnmnpyOuHa. Buer xkentyx.

buonoruueckne crorictBa ropMoHOB. Kimaccuukanus ropmoHoB. Mepapxus u cxema
B3aMMOCBSI3U PETYIATOPHBIX CUCTEM OpraHu3ma. Posib TOpPMOHOB B cUCTEME peryJIsaiuu
MeTabonan3Ma U GyHKImi opranoB. MoJeKyIapHble MEXaHU3MbI IEHCTBUSI TOPMOHOB.

Ponp xamerust m docdaroB B oOMeHe BemiecTB. Perymsamms oOmeHa kampimsa U (ocdatoB
TOPMOHAMU: MApaTrOPMOHOM, KaJIbLIUTPHUOJIOM U KaJbIIUTOHMHOM. ['HIO- M THNepKaIbIHeMus.
OcnokHeHUsT M U3MEHEHUS 3y00UeTTIOCTHOM CUCTEMBI.

DU3NKO-XUMHYECKHE CBOWCTBA BOJIbI, OMOJIOrHMYECKast POJIb BObI, pacipeaesieHHe BOIbI B
opranusme. Kiaccudukauus u pacnpocTpaHeHHOCTh XUMHUECKUX 3JIEMEHTOB B OpPraHHU3Me.
Perymsmnust v HapymeHUs] BOJHO-COJIEBOTO OOMEHa.

Buonornueckue QyHKINN KPOBH, COCTaB, OCHOBHBIEC (PU3UKO-XUMHUYECKHE TapameTpbl. benku
IUTa3Mbl KPOBH.

OcrartouHblit a30T U GpepMeHTHI KpoBU. KimHNYeckoe 3HaueHue OMOXUMUYECKOT0 aHaIn3a
KpOBH.

I'emocra3. O0mas xapakTepiuCcTUKa OTAEIbHBIX 3TanoB. Kinaccupukanus 1 HOMEHKIaTypa
¢daxTopoB cBepThIBaHus KpoBH. [IpeBpaiienue ¢udbpunorena B GubpuH, oOpazoBanue Tpomoa.
Ponw Butamuaa K B cBepThIBaHUM KPOBH.

OuOprHOIN3. AKTUBATOPHI INIA3MUHOTI€HA M IPOTEOIUTHYECKHE PEPMEHTHI KaK
TPOMOOJIUTHYECKHE JIEKAPCTBEHHBIE NIPEnaparhl.

Komnaren: ¢gyHKImm, cBoiicTBa, 0COOEHHOCTH CTPYKTYpHI, OnocunTe3. Pons Butammnna C B
CHHTE3€ KOJUIareHa, MposiBIeHUs BUTAMUHHOMN HepocTaToYHOCTH. KatabonnsMm KosuiareHa.
OnactuH: 0coOeHHOCTH cTpoeHHsl, cBoicTBa. CunTte3. Karabonusm snactuHa.

XHUMHYECKHI cOCTaB dMaii 3y0a. XapaKkTepuCcTHKa MUHEPATbHON OCHOBBI dManu 3yba. Biusane
COCTaBa alaTUTOB Ha CBOMcTBA aManu. Drop: 6uonorndeckas poib, HCTOYHUKH, TOTPEOHOCTB.
Oprannyeckyre BerecTa 3Manu. benku smanu: conepxanne, 0COOEHHOCTH CTPOSHHUS,
JIOKaJIM3a1us, poiib B POIecCce MUHEPATN3AIINN IMAaJIH.

OCo0ECHHOCTH XMMHUYECKOT0 COCTaBa U POJib ICHTHHA.

Oco0eHHOCTH XMMHUYECKOr0 COCTaBa U CTpOeHHs LieMeHTa. Poib nemeHTa 3yoa.

[lynbna 3y0a. @yHKIUH, KJIETKH U BHEKJIETOUHBIA MaTPUKC ITYJIbIIBL.

IToBepxHOCTHBIE 00pa30BaHus Ha 3y0ax: KyTHKYJa, neunkyna. @opMupoBanne mpuoOpeTeHHOM
MIEJUTUKYIIBI U3 TIIUKOMPOTENHOB CITIOHEI.

3yOHo# HaneT. DopMupoBaHue 3yOHOTO HalleTa. XMMUYECKHIA COCTaB 3yOHOTO HaJeTa.
[Maroxumust Kapreca U ero NpoQIIaKTHKA.



63. 3yOHOI1 KaMeHb: XUMHUECKUI COCTaB, oOpazoBaHue. 3yOHOH KaMEHb W BOCIIaJICHHE TKaHEH
[apOJIOHTA.

64. bruoxuMus poTOBOI KHUIKOCTH: COCTAB, HCTOYHUKU CEKPETA, CKOPOCTH CEKPELMH, CYTOUHBIH
00beM U (PU3HKO-XMMUYECKUE TapaMeTphl CIItOHBL. DyHKINN CMEIaHHOHN CIFOHBI.

65. Heoprannueckre KOMIOHEHTHI pOTOBOH sxkuakocTu. Coequnenus Gochopa v KaabIus: GOpMbI
HaXO0>KAEHUS B CIIIOHE, MULIEIUIBI CIIIOHBL, POJIb B IIPOLIECCAX MUHEPAIU3ALNHN TBEPABIX TKAaHEH
3y0a.

66. pH poToBoii >kHIKOCTH, CCTEMBbI cTaOMIu3aluy (OnkapooHaTHas, hocdarHas, OeIKOBas
OyhepHbIe cucTeMsl, coepxaHe ammuaka). [latorenernaeckoe 3Hauenne capura pH B
¢dopmupoBaHnH 3a00eBaHuid 3y00uentocTHON o0nacTy. [IpuunHbI anma03a POTOBOM MOJIOCTH.

67. Oprannueckue BeIecTBa CIOHBL. belkn cMenranHo| CIIOHBI, X NOIH()YHKIMOHATBHOCTb.
MynuHbl: XuMHY€eCKast IPUPOAa, CBOIMCTBa, OMoIornieckue GpyHKIuH.

68. Cneuuduueckue cioHHble Oenku (Oenkn 6oraThie MPOJIMHOM, THCTATHHBI, CTATXEPUHBI).
I'pynnocnennduyueckue BEmecTBa CIIOHBL

69. depMeHTHI CITIOHBI (TIIMKO3KUAA3bl PA3TMYHOTO IPOUCXOXKICHUS, TIPOTEa3bl, THATypOHUIa3a,
KHCIas 1 meironast gpocdarassr).

70. 3amuTHBIE CHCTEMBI ITOJIOCTH PTa (JIM30LIMM, MIEPOKCHA3a, JTaKTO(pepprH).

71. depMeHTaTHBHAS 3aIIUTa TKAHEH POTOBOW MOJIOCTH OT MOBPEKIAIOIIETO ACHCTBUS aKTUBHBIX
¢dhopM kucnopoaa (CynepoKCHANNCMYTa3a, kKaTanasza). IMMyHOTII0OyIuHEL c1foHBL. CTpyKTypa u
0COOCHHOCTH CEKPETOPHOrO MMYyHOTI00yIMHa A (SIgA).

72. buonornyecku akTuBHbIC BelecTBa ciroHbl (PPH - dakTop pocra HepBoB, ®PD - akTop pocra
SMUTEINNS, TAPOTHUH, UHCYIMHONIONOOHBIN 0€JIOK, KaJUTMKPEUH, PeHUH). MexaHu3M JeiicTBus,
onosornueckasi QyHKIHS.

73. buoxumus IeCHEBOM XKHUAKOCTH: COCTaB, (DYHKITUH.

74. KamHeoOpa3oBaHUE B CIIFOHHBIX JKene3aX. XUMHUYECKUI COCTaB CIFOHHOTO KaMHSI.

75. PoToBas )XUAKOCTH KaK aJIbTepHATHBHAs OMOCPEaa AJIsl HEMHBA3UBHOT'O UCCIICAOBAHUS.
CanuBaanarHocTHKA.

3.2. Bonnpocsl 6a30BOro MUHMMYMA MO AUCHMIIIHHE

benxu. ®uznko-xumMuyeckue CBOHCTBa OEIKOB.

Buonornueckue GyHKInuU OCIKOB.

CroxHbIe 0eJKH, UX Kiaccu(uKanus. YTIeBOAHO-0ETKOBbIE KOMILIEKCHI.

Crpoenue, coctaB 1 QyHKIUHN OHMOIOTHYECKUX MEMOpPaH.

®epmenTsl. CBOHCTBA U CTPYKTYpPHAs OpraHu3anus pepMeHTOB.

Burtamunsl, kinaccudukanus 1 HOMEHKIATypa. Buiel aucbananca BATAMHHOB B OpraHU3ME.
Oo6mue coiicTBa ropMoHoB. Kitaccugukannu ropMoHOB.

O6pasoBanue akTiBHbBIX Gpopm kucnopona (ADK). IlepekncHoe okucienue nununos (I1O0JI) n
BBI3BIBAEMOE UM TOBpEKIIeHHE Ononornuecknx Memopan. depmMeHTaTnBHAsE U He()epMEHTATHBHAS
CUCTEMBbl aHTUOKCHIAHTHOM 3aIlUTHI.

Nk~ wWwN

9. Oo6wmeH GenkoB. benkoBoe nuranne. HesameHuMble aMUHOKUCTIOTHI. A30THCTHIN OajaHc.
10. Karabonmsm xpomonporenHos. Pacniax remornoOuna. O6pazoBanue u 00e3BpeXHBaHNE
OmmpyouHa.

11. Hapymenne oOmena OunupyOuHa. Bumsr xentyx.

12. MeTtabosm3Mm TIroK036I B KiteTkax. [lyTn karabonm3ma riroKo3bl B TKaHAX. AHA3poOHOE U
a’3po0HOE OKHUCIICHUE TITFOKO3BI.

13. Perynsuust ypoBHS T7110K03b1 B KpoBH. [laTonorust yrineBogHoro oOMeHa: caxapHblid Juader.
14. Tpancnoptabie popMmel munuoB. CocTaB aTepOreHHBIX U aHTHATEPOTCHHBIX JTUITOIPOTEHHOB.
15. buoxumus kpoBu. benku mia3Mel KpoBu. buosornyeckas poJis.

16. I'emoctas. Obmas xapakTeprucTUKa OTAEIbHbIX dTanoB. Pois Butamuaa K B mporeccax
CBEPTHIBAHUS KPOBH.

17. OubprHOIM3. AKTUBATOPHI TIA3MHUHOTEHA U TIPOTEOIUTHIECKUE (DEPMEHTBI KaKk
TPOMOOJMTHYECKHE JIEKAPCTBEHHBIE CPENICTBA

18. XUMHUUYECKUH cocTaB dMal 3y0a. XapaKTepucTHKa MUHEpaJIbHOH OCHOBBI aMaiu. drop:
Ouosiornueckasi pojb, ICTOYHUKH, HOTPeOHOCTh. OpraHndecKue BEeIeCTBa IMAJIH.

19. Perymnsiust oOmeHa kajibius U ¢pocdaros.

20. Oco0EHHOCTH XMMUYECKOT0 COCTaBa U CTPOCHHUS JICHTHHA.

21. Oco0eHHOCTH XMMHUYECKOr0 COCTaBa U CTPOSHHS LIEMEHTA.

22. [Tynena 3y6a.



23. [ToBepxHOCTHBIE 00pa30BaHuUs HA 3y0ax: KyTHKYJa, METHKYIA.

24, buoxumus cMmemanHoO# cmtoHbl. OYHKIMKA CMETTaHHOMW cIfoHBI. COCTaB CMEIIAHHOH CITFOHBI.
Makpo371eMEeHTHI CITFOHBI, POJIh B IIPOIIECCaX MUHEPATH3AIMK TBEPIbIX TKAHEH 3y0a.

25. BbuoxuMusa gecHeBoOI JKUIKOCTH.

26. pH poTtoBoii )xumKocTH, cucTeMbl cTabmnn3anun. [laTroreHeTnyeckoe 3HadeHue capura pH B
¢dopmupoBanum 3a0011€BaHN 3y0O0UETFOCTHOM 00ACTH.

27. 3amuTHEIC CHCTEMBI IToJIocTH pTa. Hecnennduueckue u crienuduyeckne GakTopsl 3alIUThI
MOJIOCTH PTa OT KAPUECOTCHHBIX H JAPYTHX OaKTepHil.

28. O6pazoBanre 3yOHOTO HaJleTa M Pa3BUTHE KapHeca.

29. 3y0OHOIi KaMeHb, cocTaB. MexaHnu3M GOpMHUPOBaHUs 3yOHOTO KaMHS.

30. KaMmuu B citoHHBIX xeme3ax. XUMHUUECKUH COCTaB CIFOHHOTO KaMHSI.

4. MeTogu4ecKue MAaTepHAJIbI, ONpPeIeIsIIONIAe NPOUEAYPHl OINEHUBAHUS 3HAHWI, YMEHWId,
HABBIKOB U (WJIN) ONBITA IeATEIHbHOCTH, XapaKTePU3yIOIIUX 3Tanbl (OPMUPOBAHNS KOMIIETEHIHIA.
OCHOBHBIMH 3TanamMu (OPMHUPOBAHUS YKA3aHHBIX KOMIICTCHIUH MPH M3YYCHUH OOYYaroIUMHUCS
JUCIIUTUIMHBL SIBIISTIOTCS  TIOCJICZIOBATEIIbHOE HW3YUYCHHE COJICPIKATEeIbHO CBA3aHHBIX MEXay coboi
paszoenog (mem) ydeOHBIX 3aHATHH. M3ydeHHMe Kaxmoro paszena (TEMbl) MPEAIOaracT OBJIAJCHHUEC
00yJarIUMuCs HeOOXOIUMBIMH KOMIICTCHIIUSAMH. Pe3ynbTar arTecTaiu 00y4Jaronuxcs Ha pa3inIHbIX
sTanax (GOPMHUPOBAHHS KOMIIETCHIINI MOKA3bIBAET YPOBEHb OCBOCHUS KOMIIETEHIINN 00YYaIOIIMMUCS.



4.1. Tlepeyenb KOMIETEHUMIA, IJIAHUPYEMBIX Pe3yJIHTATOB 00YUeHHS H KPUTEPHEB OIICHHBAHUS OCBOCHUSI KOMIIETEHIH

®opmupyemasi | Comep:xkaHue Inanupyembie Kpurtepnu onieHuBaHus pe3yjbTaTOB 00y4YeHHs (JIECKPUNTOPHI) M0 NSITHOAIILHOM IIKaJIe
KOMIIETEHIHsI/ | KOMIETeHIuH/ pe3yabTaThl
HHIAKATOP HHIUKATOPA o0yJeHust
(mokazatenu
JIOCTHOKEH NS 1 2 3 4 5
3aIJaHHOTO YPOBHS
OCBOEHUS
KOMITCTCHITHI )
OIIK-8 Cnocooen 3HaTh:
HCI0J1b30BaTh OcHOBHBIE (PUUKO-
OCHOBHbIE (PM3UKO- | XUMHUYECKHE,
XHMHYECKHE, MaTeMaTHYECKHE U
MaTeMaTH4YeCcKHe u €CTECTBCHHOHAYYHBIC
€CTeCTBEHHO- MTOHSATUS X METOBI,

HAy4YHbl€ MOHATHS U
MeTOo/bl IPH
peumeHun
npo¢eccHoOHAIBHBIX
3ama4

HCIIOJIb3YEMBbIC IS
peueHus
npodeccrnoHamTbHBIX
3a1a4

Ymern:

[IpumeHnsTh 3HAHUSA
OCHOBHBIX (DPHU3UKO-
XIUMHYCCKHX,
MaTeMaTHYECKUX U
€CTECTBEHHOHAYYHBIX
MOHSATHI U METOJIOB
JUTSL PETICHUS
npodeccnoHaTbHBIX
3a/1a4 B paMKax
n3y4yaeMoi
JAUCHUIIIINHBI

Baagern:
Criocobamu
MMPUMEHEHUS] 3HAHUU
00 OCHOBHEIX
(hM3UKO-XUMHYECCKUX,
MAaTeMaTUYECKUX U
€CTECTBEHHOHAYYHBIX




MNOHATUAX U METOAAaX
JJIA peIICHU L

npo¢heCCHOHATBHBIX
3aJa4 B paMKax
n3y4aemMon
JVICIUIITHHBI
uOIIK-8.1 Hcnoab3yer npu 3HaTh: OTCYTCTBH OTCYTCTBH HMMEET 3HaHUA [IOKa3bIBAET MOKAa3bIBAET
peleHun [prHINTBL 3HAHUH 3HAHUH TOJIBKO XOPOIIHE 3HaHUS | OTJINYHBIC
npo¢)ecCHOHAIBHBIX | HCIOJIB30BaHUS OCHOBHBIX 3HAYUTEITHHON OCHOBHOTO HU3Y4ECHHOTO 3HAHUA
3a/1a4 OCHOBHbBIE OCHOBHBIX (DH3HKO- TIOHATHH u | gactH MaTepuana, Ho He | y4eOHOTro HM3Y9EeHHOTO
¢$pusuko- XUMHUYECKHX, OIIpeAeIeHIH MIPOTPaMMHOTO YCBOMII €TO0 Marepuana; yaeOHOTO
XHMUYEeCKHe, MaTeMaTHYECKHX U JUCIUTUTHHBI Marepuaa, JeTajuei, CaMOCTOSATENIBHO, | MaTepuana;
MaTeMaTHYeCKHe M | €CTEeCTBEHHOHAYYHBIX | oOydaromuiics JIOITyCKaeT JIOITyCKaeT JIOTHYHO U CaMOCTOSATENIbH
ecTeCTBEHHOHAYYH MOHATHH U METOIOB MTOKa3bIBACT CYIIIECTBEHHbIE HETOYHOCTH, MOCJIEIOBATENBHO | O, IOTHYHO U
ple MOHATHS U MIPY pelIeHUH 3a1a4 3HAYUTEJIbHBIE OLINOKH, HEI0CTaTOYHO n3jaraeT u MOCJIeI0BATEIb
METO/bI B 00MacTH 3aTpyJHEHUS HEYBEPEHHO, C NpaBUJIbHBIE MHTEPIPETHPYET | HO M3JaraeT u
CTOMATOJIOTHH Opyd OTBeTEe Ha | OONMbIIMMHU (bopMyIHPOBKH, Marepualbl UHTEPIPETHPYE
MIPEAJIOKEHHbIE | 3aTpyIHEHUSIMA HapyIHIeHHS yueOHOro Kypca; | T MaTepualisl
OCHOBHBIE u | uznaraer JOTUYECKON HO HE TIOJIHOCTBIO | y4eOHOTro
JIOTIOJTHUTENBHBI | MaTepuall. TIOCIIEI0BATENIFHO | pPacKphIBaeT Kypca;
€ BOTIPOCHI CTH B M3JIO)KEHHH | CMBICI packpbIBaeT
MIPOTPaMMHOTO MpeAIaraeéMoro BECh CMBICI
Marepuana BOIIpOCa MIpeAIaraeMoro
BOIIpoca
Ymers: OOyuarommiics Obyuarommiics He | O0ywaromuiics OO0yJatomntuiics OO0yuarommiics
Hcnons3oBats HE MOXET MOJXET MOJET MOJXET HCTIONB3YET
3HaHMs PU3HKO- HCTIOTb30BaTh HCTIOTb30BaTh HCTIOJIb30BaTh HCTIOIb30BaTh TEOpPETHIECKHE
XUMHUYECKHX, TEOpEeTHYECKUe | TEOpeTHYECKUe TEOpPEeTHIECKHe TEOpPETHIECKHE 3HAHUA
MaTeMaTHYECKHX U 3HAHMS 110 3HAHMS YaCTH 3HAHMS 3HAHUS MaTepuaia
€CTECTBEHHOHAYYHBIX | JTUCHUILIMHE MIPOTPaAMMHOTO MaTepuaina , Ho He | marepuana CaMOCTOSTENIbH
MOHTHI U METOJIOB JUISL pEeLICHUS Marepuaa, YCBOWII €T0 CaMOCTOSITENIFHO, | O, IOTHYHO U
NP pEeLICHUH 33134 MIPAaKTHYECKUX JIOIyCKaeT JeTainei, JIOTUYHO U TI0CIIeI0BATEINh
B 00nactu npodeccroHans | CyIecTBEHHbIE JIOIyCKaeT MIOCJIC/IOBATENIFHO | HO
CTOMATOJIOTHH HBIX 337124 B OLINOKH HETOYHOCTH, MHTEPIPETHPYET | MHTEepmpeTupye
pamkax PIT HapyHIeHHUs MaTepuabl T MaTepHabl
JIOTUYECKON yueOHOro Kypca, | y4eOHOro Kypca
MIOCJIEI0BATENIFHO | HO JOMyCKaeT
cTH CYIIECTBEHHBIC

HCTOYHOCTH




Baangernb:

HaBrsikamu
[IPUMEHEHHUS
OCHOBHBIX (DU3UKO-
XHUMHYECKUX,
MaTEeMaTHYCCKUX K
€CTECTBEHHOHAYYHBIX
MOHSTHH B METOJIOB B

He Bnageert
HaBBIKAMH B
COOTBETCTBHH C
TpeOOBaHUSIMU
PII
JACLUTLIAHBI

He Bmaneer
HaBBIKAMH YaCTH
MIPOTrPaMMHOTO
Marepuana,
JIOITyCKaeT
CYLLECTBEHHbBIE
OIIINOKH

Brnangeer yacTteio
HAaBLIKOB B
COOTBETCTBHH C
TpeOOBaHUSIMU
PII nucuuminHbl

Bnageer Gonbeit
4acTbIO HABLIKOB
B COOTBETCTBHH C
TpeOOBaHUSIMHU
PII nucuurinHe
A MOXET
peann3oBaTh UX B
CBOCH

Bnaneer Bcemu
HaBBIKAMH B
COOTBETCTBHH C
TpeOOBaHUSIMHU
PII nucuumiua
H MOKET
peanu3oBaTh Ux
B CBOEH

CBOCH npodeccuonansH | mpodeccnoHanb
pogecCHOHANTBHOM Ol IeATENbHOCTH | HOM
cepe JICSITeIBHOCTH




4.2 lllkana, u npoueaypa oueHUBAHUS
4.2.1. TIpouenypsl OlleHHBaHUsI KOMIIeTeHIIMii (Pe3y1bTaTOB)

Ne KoMIIoHEeHTBI KOHTPOJIsSI XapakTepucTHKA

1. Crioco6 opranusayu TpaJUIIMOHHBIH;

2. Oransl yueOHO! 1eATeTbHOCTH Texyluil KOHTPOJIb YCIIEBAEMOCTH,
IIPOMEKYTOYHAsl aTTECTALMS

3. JIuno, ocyniecTBIAONIEE KOHTPOIIb IIpenogaBaTellb

4. MaccoBocTb 0XBaTa I'pynnoBoyi, ”HAUBUAYAIbHbII;

5. Meron KOHTpOIA YcTHBIN OTBET.
CTaHAapPTU3UPOBAHHBIA TECTOBBII KOHTPOIIb,
nabopaTopHas paboTa/ mpakTU4eckas padbora,
KOHTpOJIbHas paboTa, COCTaBIEHUE II10CCapHs,
IIPOBEJICHUE KPYIJIOTO CTOIA

4.2.2. lllkansl onleHNBAHUS KOMIETEHIUIi (Pe3yJILbTATOB OCBOEHMS)

151 ycTHOTO OTBETA!
. OreHka "OTIUYHO" BBICTABISETCS CTYIEHTY, €CITH OH TITyOOKO M IPOYHO YCBOWJ MMPOTPaMMHBIH
MaTepHall, UCUEPITBIBAIONIE, TOCIIEIOBATENBHO, YETKO U JIOTHUECKH CTPOMHO €ro U3JiaracT, yMeeT TECHO
YBSI3bIBaTh TEOPHIO C MPAKTHKOHN, IPUYEM HE 3aTPyAHSAETCSA C OTBETOM IIPY BUIOM3MEHEHHUHU BOIIPOCA,
UCIIOJIB3YET B OTBETE MaTepHual MOHOIpauIeCKOH TUTepaTyphl, IPAaBUIBHO 00OCHOBBIBAET IPHUHATOE
peuieHue, BJIaACCT Pa3SHOCTOPOHHUMHA HABbIKAMU U IPUCMaMU O6OCHOB3HI/I$I CBO€CT'O OTBETA.
. Ornenka "xopomio" BEICTaBISETCS CTYACHTY, €CJIM OH TBEPJO 3HAET MaTepHall, [paMOTHO U 110
CYLIECTBY H3J1araer ero, He AOIYCKas CyIECTBEHHBIX HETOUHOCTEH B OTBETE Ha BONPOC, BIAACET
HEOOXOIUMBIMH HaBBIKAMH U PHEMaMH 0OOCHOBAHHUS CBOETO OTBETA.
. OrneHka "yI0BIETBOPUTEIHLHO" BRICTABIISETCS CTYJACHTY, €CJIM OH UMEET 3HAHUS TOJIBKO
OCHOBHOTO MaTepHaia, HO He YCBOHJI €ro JeTalle, JOMycKaeT HETOUHOCTH, HEJOCTATOUYHO NPABUIIbHBIE
(bopMyIUpOBKY, HAPYILIECHHS JIOTHYECKOM MOCIEN0BATEIbHOCTH B U3JI0KEHUN IPOrPAaMMHOT0 MaTepHaia.
. OueHKa "HeyIOBIETBOPUTEIBHO" BBICTABIISIETCS CTYAEHTY, KOTOPBIM HE 3HAET 3HAUUTEIBbHON
4aCTH IMPOrpaMMHOTO MaTe€puralia, 10IyCKacT CylICCTBCHHBIC OHH/I6KI/I, HCYBCPECHHO, C 6OJ'H)HII/IMI/I
3aTpyAHEHUSMH H3JIaraeT MaTepuall.
. Kak mpaBuito, oueHka "HEYAOBIETBOPUTENBHO" CTAaBUTCS CTYIEHTaM, KOTOPBIE HE MOTYT
U3JI0KHUTH 0€3 OMMOOK, HOCSIIUX MPUHIMITHATBHBIN XapakTep MaTepuall, W3JI0KEeHHBIN B 00s13aTeIbHON
JUTEpaType.

151 cTaHAAPTH3UPOBAHHOI0 TECTOBOI'0 KOHTPOJIS !

OreHKa «OTJIMYHOY» BBICTABJISCTCS MTPH BBITIOJHEHUU 0e3 ombok 6osiee 90 % 3amaHuid.

OreHKa «XOPOIII0» BBICTABIISETCS P BBITOJIHEHUH 0e3 omnbdok 6onee 70 % 3amaHuii.

OneHka «yIOBJIETBOPUTEILHO» BBICTABISICTCSA NPU BbINONHEHHMH Oe3 ommbok Oomee 50 %
3aJIaHUMN.

OrneHka «HEYHOBJIETBOPUTEIHHO» BBICTABISETCS NPU BBITONHEHUH Oe3 ommuOok menee 50 %
3aIaHUN.

BrinosiHeHHe KOHTPOJILHOM PadoThI:
«OTIIUYHOY» CTYJICHT MOJIyYaeT OLIEHKY , €CIM B pa0OTe MPUCYTCTBYIOT BCE CTPYKTYPHBIC DJIEMEHTHI,
BOIIPOCHI PACKPBITHI MTOJTHO, U3JI0KEHNE MaTepualia JIOTHYHO, BHIBOJBI apI'yMEHTHPOBAHBI, HCIIOIb30BaHa
aKTyalbHasi TUTEpaTypa, padoTa MpaBUIbHO 0POPMIICHA.
«XOPOITIO» CTABUTCS, €CIIN B pabOTe €CTh 2-3 He3HAUUTEILHBIC OIIMOKY, H3JIOKEHHBIA MaTepHall He
IIPOTUBOPECYUT BbIBOJaM, B CIIMCKE UCTOYHHUKOB JOCTATOYHOEC KOJIUYECTBO HO3HHHI71, HET I‘p}I6LIX OIINOOK
B 0(hOpMIIEHHUH.
«YJIOBIIETBOPHUTEIILHO» PabOTa ONEHUBAETCS , €CIIH OJIMH U3 BOIIPOCOB PACKPHIT HE MOTHOCTHIO,
IMPUCYTCTBYIOT JIOTUYCCKHUE U q)aKTI/IT-IeCKI/Ie OIHI/I6KI/I, IIJI0XO0 IPOCICKUBACTCA CBA3b MCKIY OTBETOM U
BBIBOIAMH, B CIIMCKE JINTEPATYpPhl MHOT'O YCTapPEBIIMX HCTOYHUKOB, JOIYLICHbI CYLIECTBEHHbIE OIINOKN
B 0(hOpMIIEHHUH.
«HEYJIOBJIETBOPUTEIILHOY» CTY/ICHT MOJyYaeT, eCIIA KOJIMUYECTBO OIMOOK MPEBBIIIAET JOMYCTUMYIO
HOPMY, B pab0OTe OTCYTCTBYIOT BBIBOJIBI MIIM HE XBATACT JIPYTHX CTPYKTYPHBIX SJIEMEHTOB, B CIIHCKE
JUTEPaTypbl HEAOCTATOYHO HCTOYHUKOB, paboTa oopmileHa HE 110 TPEOOBAHUSIM.
JladopaTtopHas padoTa
«3auTeHO» - BBICTABIISICTCS MIPH YCJIIOBHH, €CIIM CTYJCHT IOKa3bIBAE€T XOPOIIUE MPAKTHUECKHE HABBIKU
Ipyd TpPOBEIEHHH J1a0OpaTOpHOH pPabOTHl; CAMOCTOSITENBHO NPOBOAUT ONBITHI W HHTEPIPETUPYET




HOJTyYeHHBIC PE3YIbTAaThl; TPAMOTHO 0(OPMIISIET IPOTOKOM HccienoBaHus. «He 3a4TeH0» - BRICTABIISETCS
NP HAIUYHAU CEPbE3HBIX HEIOCTATKOB B IPOBEICHUM OIBITOB; B CIlydae OTCYTCTBHS IIPOTOKOIA
nabopatopHol paboTHI ¢ UHTEPIIPETAIIMEH MOTyYeHHBIX Pe3yIbTaTOB.

Jass  omenku riaoccapusi: OIeHKa  «OTIMYHO»  BBICTAaBJIAETCS, €CIH  TJOCCapuii-cloBaphb
CHELUAIN3UPOBAHHBIX TEPMUHOB COCTAaBJICH U3 CJOB, IIOJHOCTBIO M Haubojee ONTHMAIbHO
COOTBETCTBYIOIIMX 3aJaHHOMY pasleily, ONpelesIeHHs TOYHBI, COIEpXKaT MOAPOOHBIE KOMMEHTApUU U
MIPaBUJIbHBIE TPUMEPBI.

OrneHKa «XOpOILIO» BBICTABIIETCS, €CIHM IJ0CCAPUM COAEPKUT HE BCE TEPMHHBI, OTHOCSILHUECS K TEMe
3a/laHus, ONpPEAEICHNs UMEIOT HE MPUHLIUIUAIBHBIE HETOYHOCTH, OTCYTCTBYIOT B HEKOTOPBIX CIydasx
KOMMEHTApUH UIIH IPUMEPBHI.

OrneHka «yJOBIETBOPUTENBEHOY BBICTABIISIETCS, €CIM HE BCE BKIIOYEHHBIE B TJIOCCAPUN CIIOBA OTHOCSTCS
K TE€ME 3alaHus, ONpPEIENICHUS MMEIOT He NMPUHUUIHAIbHBIE HETOYHOCTH, OTCYTCTBYIOT KOMMEHTapHU
VI MPUMEPBHI.

OneHka «HEyIOBJIETBOPUTENBHO» BBICTABIIAETCS, €CIU TJIOCCapuil HE COCTaBIEH WM BCE CIIOBAa HE
COOTBETCTBYIOT TEME WJIH JaHbI HETIPABUIIBHBIE ONPEECIICHUS] TEPMUHOB.

JJ1s IpoBeeHHsT KPYIJIOro CToJIA:

OTau4HO: BCE KOMIETEHIINH, TPEIYCMOTPEHHBIE B paMKax JUCLUIUIMHEI (B 00beMe, 3HAHH, YMEHHH 1
BJIAJICHUI) OCBOEHHI MTOJIHOCTHIO. Y POBEHH OCBOCHHS KOMIIETEHIINY — TTOBBITIICHHBINA. OOydarontuiics
AKTUBHO PEIIACT [OCTAaBJICHHbIC 3aJaul, AEMOHCTPUPYsI CBOOOIHOE BIIAACHUE MIPEAYCMOTPEHHBIMU
HaBbIKaMH1 1 YMCHHAMU Ha OCHOBEC UCIIOJIB30BaHUA MMOTYYCHHBIX 3HAHUM.

Xopo1o: Bce KOMIIETEHIINH, TPEAYCMOTPEHHBIE B paMKaX AUCUHUILINHEI (B 00beMe, 3HaHUH, YMEHUH 1
BJIAJICHWI) OCBOCHEI MTOJIHOCTEI0. Y POBEHb OCBOCHHS KOMIIETEHIINN — JOCTATOYHBIN. OOyJaromuiics
peliacT MOCTABJIICHHBIC 3a1a4l, HMHOT Ia JOITyCKas OIHI/I6KI/I, HE MPUHIUIIUATIBHOTO XapaKTepa, JIETKO
HCIPABISAET UX CAMOCTOSATENBHO MPH HaBOASIIMX BOMPOCAX MpenoaBaTess; IeMOHCTPUPYET BIaleHHue
MIPEyCMOTPEHHBIMY HaBBIKAMH M YMEHUSIMH Ha OCHOBE MCIIOJIB30BAaHUS MIOTYYEHHBIX 3HAaHUM.
Y10B/1€TBOPUTENBHO: BCE KOMIICTEHIMH, IPElyCMOTPEHHBIE B paMKax IUCLUIUINHBI (B 00bEME,
3HaHUM, YMEHHUH U BIIaJI€HUI) OCBOEHBI IOJHOCTHIO. Y POBEHb OCBOCHUS KOMITIETEHIIH — IIOPOTOBBIH.
OO0yyJaroIuics Py PEIICHUN TTOCTABICHHBIC 3aJ1a4H, YaCTO JOMYCKACeT OIIMOKHY, He IPUHIIUITHAIEHOTO
XapakTepa, UCTIPaBIISICT UX IPU HAJTMYMH OOJBLIOr0 KOJIWYECTBA HABOISAIIMX BOIPOCAX CO CTOPOHEI
nmpenojgaBateiid; HE BCCrja MOJIY4YCHHbLIC 3HAHUA MOKET B ITOJTHOM o0BeMe MIPUMCHUTDH IPpU
JACMOHCTpauy NpeayCMOTPECHHBIX HpOFpaMMOﬁ JAUCHUITIMHBI HAaBbIKaMW 1 YMCHHUAMMU.
HeynoBiieTBOPUTEIbHO: BCE KOMIIETEHLMH, MPEIYCMOTPEHHbIE B paMKax AWCLUMIUIMHEL (B 00beMe,
3HAaHUH, YMEHUH U BIIaJICHUI) HE OCBOEHBI MJIM OCBOEHBI YACTUYHO. Y POBEHb OCBOCHHUSI KOMIETEHIINU —
MOJIMTOPOTOBBIH. OOyuaromuicss TpyU PEUICHUH [OCTaBJCHHBIC 3aJayd, JOMYCKAeT OIIMOKU
NPUHLMIIMAIBHOTO XapakTepa, HE MOXET UX HMCIPAaBUTh JaXKe MPH HAIWYUKA OOJBLIOrO KOJINYECTBa
HaBOJSIIIMX BOIPOCAX CO CTOPOHBI NpenoAaBaTelis; 3HAHUS 10 AWCHUIUIMHE (QparMeHTapHbl M
oOyJaronuiicss He MOXET B IIOJIHOM 00BeME€ NMPUMEHHTh UX MPHU JEMOHCTPAIMH IMPEeTyCMOTPEHHBIX
nporpaMMoﬁ JUCHUITIIMHBI HAaBbIKaMW 1 YMCHHUAMMU.

4.3. llixaja v mpoueaypa OueHNBaHUSA MPOMEKYTOYHOI aTTecTAlUH

Kputepun ounenku 3x3amena (B cooTBeTcTBHeE C 11.4.1.):

O1eHKa «OTIMYHO» BBICTABIIAETCS, €CIIU IIPH OTBETE Ha BCE BONIPOCH! OMiieTa CTYJEHT IEMOHCTPUPYET
NOJIHYIO c()OPMHUPOBAHHOCTH 3asIBJICHHBIX KOMIIETEHIMH, OTBEYAaeT IPaMOTHO, TIOJIHO, UCTIONb3YSI 3HAHUS
OCHOBHOM U JIOTIOJHUTENIBHOM JINTEPATypPHI.

O1eHKa «XOpOILI0» BBICTABIISIETCS, €CIM TIPH OTBETE HA BONPOCHI OMIIETa CTYACHT JEMOHCTPHPYET
c(hOpMHUPOBAHHOCTH 3asIBJICHHBIX KOMIIETCHINH, FPAMOTHO OTBEYAaET B paMKax 00s3aTeIbHOM
JTUTEepaTypbl, BO3MOXHBI MEJTKHE €IMHUYHBIE HETOYHOCTH B TOJIKOBAHUU OTJENIbHBIX, HE KITFOUEBBIX
MOMEHTOB.

O1eHKa «yIOBIETBOPUTEIILHO» BBICTABIISICTCS, €CIIM MPU OTBETE Ha BOIPOCH OMJIETA CTYICHT
JIEMOHCTPHUPYET YaCTUIHYIO CPOPMHUPOBAHHOCTDH 3asIBICHHBIX KOMITIETEHIINH , HYK/IaeTCs B
JIOTIOTHATENBHBIX BOTIPOCAX, JOMMYCKAET OMINOKM B OCBEIICHUH PUHIIUITHAIBHBIX, KIIFOUYEBBIX BOIIPOCOB.
OneHKka «HEYOBIETBOPUTEIHLHO» BBICTABISETCS, €CIIM TPH OTBETE HA BOIIPOCH! OMieTa y CTyJeHTa
OTCYTCTBYIOT IPU3HAKK CHOPMHUPOBAHHOCTH KOMIIETEHLMH, HE MPOSBISIIOTCA Ja’ke MOBEPXHOCTHBIE
3HaHUs IO CYILECTBY IIOCTABJIEHHOI'O BOIIPOCA, INIOXO OPUEHTUPYETCS B 00s13aTEIbHOM IUTEpaType.



