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1. Ilepevenb KOMIETEHIHIA ¢ YKa3aHUEM ITANOB NX GOPMHPOBAHNS B NMPOIECCe OCBOEHUSI
00pa3oBaTe/IbHOI MPOrpaMMbI

B pesynbrare ocBoenus OITOIT oOydaromuiicss TOMKEH OBIAJETh CIACAYIONIMMHU Pe3yJIbTaTaMHi 00yJeHHS
1o AuciIuIHe(MoayIo) «bruoxumusy»:

Ne /i

KonTposaupyemsle pa3ienbl
(TeMbl) IUCHUNTIHHBI
(3tranbl popMHUPOBaAHHS
KOMIIETeH N )

Kon xoHTpOoupyemoii
KOMIIeTeHUMH (11U eé
yacT) / U ee
¢opmynupoBka — 1o
JKeJIAHU 0

HaunmeHnoBaHnue
OLIEHOYHOT0 Cpe/icTBa

Ixana
OLleHUBaAHMS

Crpocnue U QyHKIHH OSITKOB
Y AMHHOKHCIIOT

OIIK-7

Y CTHBIN OTBET,
CTaHAAPTU3UPOBAHHBII
TECTOBBIH KOHTPOJIb,
pelieHue
CUTYallMOHHBIX 3a]1ad,
COCTaBJICHHE
raoccapus,
nmabopaTopHas
paboTa/mpakTriaecKas
pabota

[TatubanibHast
HIKaJIa
OLICHMBaHU

Burtamunbl

OIIK-7

Y CTHBIN OTBET,
CTaHAapTU3UPOBAHHBII
TECTOBBIN KOHTPOJIb,
peuieHue
CUTYallMOHHBIX 3a]1ad,
COCTaBJICHHE
rioccapus,
nmabopaTopHas
paboTa/mpakTudaecKas
pabota

[TaTubanipHast
IKasa
OLICHMBaHU

DepMEeHTHI

OIIK-7

Y CTHBIN OTBET,
CTaHIapTU3UPOBAHHBII
TECTOBBIN KOHTPOJIb,
pelieHue
CUTYallMOHHBIX 3a]1ad,
nabopaTopHas
paboTa/mpakTuyecKas
pabota

IIsTubannsHast
IKaja
OLICHMBAHUS

CrtpykTypa u byHKIMN
JINITUOB. Bbuonoruueckue
MeMOpaHsbI.

OIIK-7

Y CTHBIM OTBET,
CTaHIaPTU3UPOBAHHBII
TECTOBBIN KOHTPOJIb,
pelieHue
CUTYalMOHHBIX 3a]1ad,
naboparopHas
pabora/mpakTHyeckas
pabora

[IarubanibHas
IIKaja
OLIEHUBAHUSA

BBCHGHI/IG B 00MeH BCIICCTB.
buonorudeckoe okucieHue

OIIK-7

VYCTHBIN OTBET,
CTaHJAPTU3NPOBAHHBIH
TECTOBBIA KOHTPOJIb,
pelieHne
CUTYallMOHHBIX 3a1a4,
nmaboparopHast
paboTa/mpaKkTHIecKas
pabora

IIatubanisHast
LIKaJIa
OLICHMBaHUS

OOMeH 1 QpyHKIIUU yTIEBOJOB

OIIK-7

VCTHBIN OTBET,
CTaHAapTU3UPOBAHHBII
TECTOBBII KOHTPOJIb,
pelieHue
CUTYallMOHHBIX 3a/1a4,

[IarubamibHas
[IKaiga
OLICHUBAaHUS




naboparopHas
paboTa/mpakTHIecKas
pabota

OOMEH JTUIHIOB

OIIK-7

Y CTHBIN OTBET,
CTaHAapTU3UPOBAHHBII
TECTOBBI KOHTPOJIb,
pelieHue
CHUTYaIlMOHHBIX 3a]ad,
nmabopaTopHas
pabora/mpakTHyeckas
pabota

[IsTnbanasHast
[IKaJIa
OIIEHUBAHMS

Oo0men
aAMHUHOKHCIIOT

0eIKOB "

OIIK-7

Y CTHBIN OTBET,
CTaH/IapTU3UPOBAHHBIN
TECTOBBIH KOHTPOJIb,
pelieHue
CUTYaIlMOHHBIX 3a]ad,
nmabopaTopHas
paboTa/mpakTrdaecKas
pabota

[IsTubanasHast
[IKaJIa
OIIEHUBAHMS

CTpOCHI/Ie n CHHTEC3
HYKJICUHOBBIX KHUCIIOT. O6mMeH
HYKJICOTHUI0B

OIIK-7

Y CTHBIN OTBET,
CTaHApTU3UPOBAHHBII
TECTOBBIN KOHTPOJIb,
peuieHue
CUTYaIlMOHHBIX 3a/]ad,
COCTaBJICHHE
rioccapus,
nmabopaTopHas
paboTa/mpakTrdaecKas
pabora

[IsTrbannsHast
[IKaJIa
OLICHUBaHU

10

buoxumus neueHn

OIIK-7

VCTHBIN OTBET,
CTaHIaPTU3UPOBAHHBII
TECTOBBIN KOHTPOJIb,
penieHue
CUTYaIlMOHHBIX 3a]ad,
nabopaTopHas
paboTa/mpakTudaecKas
pabota

IIsaTubanisHast
[IKaJIa
OLIEHUBAHUS

11

OOMeH XpOMOTIPOTEHHOB

OIIK-7

VCTHBIN OTBET,
CTaHAapTU3UPOBAHHBII
TECTOBBIN KOHTPOJIb,
pelieHue
CUTYaIlMOHHBIX 3a]ad,
naboparopHas
pabora/mpakTHyeckas
pabora

IIsaTubanisHast
[IKaJIa
OLICHUBaHU

12

brnoxumus KpPOBU 1 MOYU

OIIK-7

VYCTHBIN OTBET,
CTaHJapTU3UPOBAHHBIN
TECTOBBI KOHTPOJIb,
pemeHne
CUTYaIlMOHHBIX 33734,
nmaboparopHast
pabora/mpakTHyeckas
pabora

[IarubamibHas
[IKaiga
OLIEHUBAHUSI

Crtpoenue u
TOPMOHOB.

byHKIHSA
TI'opmoHanbHas

OIIK-7

VYCTHBIN OTBET,
CTaHJIAPTU3NPOBAHHBIH

[IarubamibHas
[IKaiga




peryauust  MeTaboJMYEeCKUX TECTOBBIA KOHTPOJIb, OLICHUBAHUSA
IIpo1ECCOB peuieHne
CHUTYaIlMOHHBIX 3a]ad,
nmabopaTopHas
paboTa/mpakTudeckas
pabora

14 Merabonudeckue nporeccel B | OIIK-7 VCTHBII OTBET, [IsTubanasHast
COCHHHHTCHBHOﬁ TKaHU CTaH,HapTI/I?)I/IpOBaHHLIﬁ mIKaJjia

TECTOBBII KOHTPOIIb, OLCHNBAHHA

perieHue
CHTYallMOHHBIX 3a/1ad,
nmabopaTopHas
paboTa/mpakTudaeckas
pabota

19 HepsHas u mpimmeunas Tkanb. | OIIK-7 YcTHEIH OTBET, [TaTunbammsHas
CTaHOAPTU3MPOBAHHBIA | MIKaNa
TECTOBBI KOHTPOJIb, OLICHUBAHUS
peuieHue
CUTYallMOHHBIX 3a]1ad,
nabopaTopHas
pabora/mpakTHyeckas
paboTa, mpoBeIcHKE
KPYIJIOTO CTOJIA.

2. Tekymuii KOHTPOJIb YCIEBAEMOCTH Ha 3aHATUSIX CEMHHAPCKOIO THUNA (CEMHHAPHI, IPAKTUIECKUE
3aHATHS, KIMHUYECKWE NPAKTHYECKHE 3aHATHA, NPAKTHKYMBI, JIaOOpaTOpHbBIE DPa0OTHI), BKJIKOYas
3aJaHus CaMOCTOSATEJbHON padoThl 00y4Yarommxcs, NpoBOANTC B hopmax:
- YCTHBIA OTBET (B COOTBETCTBMH C TEMOMW 3aHATHSI B paboyeil mporpaMme TUCHUIUIMHBI H MEPEUYHEM
BOIIPOCOB JJIs1 CAMOKOHTPOJIS ITPU U3YyUCHUH Pa3AesioB AUCLUILIHHEI),
-CTaHJIaPTU3UPOBAHHBINA TECTOBBIM KOHTPOIIb,
-pelleHne CUTyallMOHHbBIX 3a/1a4,
-COCTaBJICHHUE TJIOCCapus,
- mabopaTopHas paboTa/mpakTuieckas paboTa,
- IPOBEJIEHNE KPYIJIOTO CTONA
.Bb100p (popMBI TEKYHIEr0o KOHTPOJISI HA KAMKIAOM 3aHATHU OCYLIECTBJIsieT NMpenoaasarTeb. @opMbl
TeKylero KOHTPOJII Ha OJHOM 3aHATHH y pa3HbIX 00y4alOUIUXCHA MOrYT OBITh Pa3IHYHBIMH.
KonkperHyio (popmMy Tekylmiero KOHTpoJIsi y Kaxa0ro o0y4aronierocsi onpeessieT NpenoaaBartelib.
KonnyecTBO (opM TeKkymiero KOHTPOJIS Ha KaXKIAOM 3aHATHM MOXKeT ObITh Pa3INYHBIM H
ompeesieTcs NpenogasarejieM B 3aBHCMMOCTH OT IeJIel U 3a1a4 3aHATHS.
2.1 TunoBble KOHTPOJIbHBIE 3aJaHUS WJIM UHbIE MATepHAJIbl, HeOOXO0AUMBIE AJ OLeHKHM 3HAHWI,
YMeHHi, HAaBBIKOB W (MJIM) ONBITA JAeATEJbLHOCTH, XapaKTepU3yIIMX 3Tanbl (OpMUPOBaAHUS
KOMIIeTeHIIUIi B Ipolecce 0CBOECHNsI 00pa30BaTeIbHOI NPOorpaMMbl
2.1.1.CTanaapTH3MPOBAHHBIN TECTOBBII KOHTPOJb (110 TeMaM MJIH pa3iesam)

Tema 1. CTpoenne, pyHKIMM aAMMHOKHCJIOT U 0eIKOB

1. He3amenumblie 1J1s1 4Ye10BeKA AMUHOKHCIOTHI
1. ¢enunananux 4. TpeoHHMH
2. THUPO3WH 5. METHOHHH
3. tpunrodan

2. Ios10KXATEJBHBIM 32PSAI0M B PAAUKAIBHON 9YaCTH 00/121a10T AMHHOKHUCJIOTHI
1. acmaparun 4. rtmyramat
2. TIyTaMHH 5. rHCTHIUH
3. nu3uH

3. Cepocopep:kaiye aMUHOKHCJIOTHI

1 METHOHMH 4 mucrenH

2 TU3WH 5 apruHvH

3 BanuH

4. I'mapo¢oOHBbIE aAMHUHOKHCIOTHI

1 ryramun 2 BanmuH




3 TpeoHUH 5 W30NEHIINH
4 dheHnIaNaHuH
5. IIpu nenarypauuu Geika He HAPYIIAIOTCH CBA3U

1 nucyneduansie 4 MOHHBIE

2 BOJIOPOTHBIC 5 ruapodoOHBIE

3 menTUgHBIE

6. Br16epuTe 0qyH NpaBWILHBIH OTBET.
Muor/100MH ¥ TeMOIJIO0UH:

1 OmuroMepHbIe OEIKH

2. 'eMonpOTEHHEI

3 DochonpoTenHs

4 BzanmoneicTByIOT ¢ 2,3-6uchochormumneparom
5 Benku spuTpouuTOB

7. H3o03nekTpuyeckas TOYKa 0eJika 3aBHCHT OT
1 HAIMYUS THAPATHOW 000TI0UKH

2 cyMMapHOT0 3apsia

3 HaMU4Hs BOJOPOIHBIX CBS3CH

4 HaTUYAS CTUPATHHBIX YYACTKOB B MOJIEKYJIE

5 BCeX MepeYrCIIeHHBIX TapaMeTPOB

8. BuyperoBasi peakuusi 0yaeT moJ10:KUTENBHOM 1JIs1:

1 mpocThIX OENKOB 4 pacTBOpa aMHHOKHUCIIOT
2 JIMIENTH/IOB 5 JKenaTuHbI

3 TpUINENTHIOB
9. OuuromMepHsie 0eJKU

1 mpoxonsAT yepe3 NONYyNPOHUIIAEMYI0 MEMOPaHy -CIIUPATIbHBIX Y4aCTKOBOL

2 HE comepKaT

3 COCTOAT U3 HECKOIBKUX MOJMUNENTHIHBIX Lenei

4 He 00N1a1aI0T YETBEPTHYHOMN CTPYKTYPOH

5 COOTBETCTBYIOT BCEM BBIIICYKAa3aHHBIM YTBEPKICHUAM.
10. Bri6epuTte npaBiIbHBIE OTBETHI.

IIpuoGpereHHbIe NPOTEMHONIATUN PA3BUBAKOTCS BCJIEICTBHE:
1H/3MeHeHus TIEpBUYHON CTPYKTYpHI OenKa

2. 3MeHeHus: KOHPOpMAIK OEJIKOB ITPH U3MEHEHUH YCIIOBHH CPEb

3Xumudeckoi MoaupuKanuu OeIKoB
4. 3meHeHHs KoJIudecTBa OEJIKOB B OpraHax M TKaHAX

5. IlosiBnieHHs B KpOBU OEJIKOB, HAXOSIIUXCS TaM B HOPME B CJICIOBBIX KOJTUIECTBAX

ITaJI0HBLI OTBETOB:

1 2 3 4 5 6

~
e}

©

10

1,3,4,5 3,5 1,4 2,45 |3 |A 2 11,35

123,45

Tema 2. BuraMuHbl
1. buonornyeckoe 3HaYeHHe BUTAMHHOB 3aKJII0YA€TCS B TOM, YTO OHM:
. ABJIAIOTCA UCTOUYHUKOM SHEPI'UH,
. BXOZAT B COCTaB TOPMOHOB;
. SIBIISTFOTCSI CTPYKTYPHBIMH KOMITOHEHTAMU KJIETOK;
. BXOJIAT B COCTaB OEJIKOB COSIMHUTEIBHOM TKAHM;
. BXOJIAT B cOCTaB (pepMEHTOB B BUJIe KOPEPMEHTOB.
ButamuHbI-KO(epMeHTBI:
. CBSI3BIBAIOTCS C (DEPMEHTOM TOJIHKO CIIA0BIMH CBSI3IMH;
. CBA3BIBAKOTCA C @epMeHTOM TOJIBKO KOBAJICHTHO,
. CBSI3BIBAIOTCS C aKTUBHBIM LIEHTPOM (pepMEHTa BCEMH THUIIAMH CBS3EH;
. CBSI3BIBAIOTCS C allO()EepPMEHTOM;
. BCTPaWBAarOTCsl B aKTUBHBIN IEHTP QepMEHTA.
DYHKIIUM BUTAMHHOB;
. MHTHOUTOpPHAsI, TPAHCTIOPTHAS,
. Ko(aKTopHas1, KOCyOCTpaTHAas;
. peuenTopHas, aHTUOKCUIAHTHA,

WIN— WU WN—~LNOBEAWDND~

4. peryisiTopHasi, ”HTUOUTOPHAs;
5. perynsaTopHas, CTpyKTypHas.




4. OcnoBHas pyHKus BuTamMuua Bs (PP i HUKOTHHAMUAA):

1. meruaprupoBaHuCE; 3. aleTUINPOBAHHE;
2. nexapOOKCHIIMPOBaHUE; 4. OKUCIUTEIBHOE IEKAPOOKCUITHPOBAHHE.
5. OcHoBHast pyHKIUSI BUTAaMUHA B!

. TIEPEHOC allWIBHBIX TPYIIIT;

. TIEPEHOC aMHUHOTPYTIT, JeKapOOKCHINPOBaHNE AMHHOKHUCIIOT;
. IEPEHOC KapOOKCHIILHBIX TPYIII;

. TIEPEHOC METHIIHHBIX TPYIIIL.

. OcHoBHas1 pyHkuusi BUTAaMuHa B,:

. KapOOKCHIIMpOBaHHUe CyOcTpara; 4. mepeHoC METUIIBHBIX TPYIIIL;
. IeKapOOKCUIMpOBaHUE CyOCTpara; 5. neruapupoBaHue cyOcTpara.
. TIEPEHOC allWIBHBIX TPYIIIT;

. OcHoBHast pynkuusi BuTamuna H (6notnna) :
. BKIIFOUEHHUE KapOOKcUila B MOJIEKYITy cyOcTpara;
. TIEPEHOC aMHUHOTPYIITI;

. TIEPEHOC METUIIBHBIX TPYIIIT;

. IEPEHOC allUIbHBIX IPYIII.

. K BogopacTBOpUMBbIM BHUTAMHHAM OTHOCSITCH:

. PP, H, B6; 3.
.A,B,C, I; 4.
K skupopacTBOpUMBbIM BUTAMMHAM OTHOCHATCSI:
.A,B,C, I; 3. PP, H, B, Bc;
A LE K 4.C,P, K, E.
10. AHTUBMTAMMHBI — 3TO:

1. BemecTBa, BHI3BIBAIOINE KOHKYPEHTHOE TOPMOKEHIE XUMIUYECKHUX PEaKITUil

2. 3T0 MOIU(UKATOPHI BUTAMHUHOB XUMHYECKOU MTPHPOIBI

3. BCIICCTBA, BBEACHNEC KOTOPBIX BBI3BIBACT I'MII0O— U aBUTAMHWHO3

4. 310 COCIUHCHUA ITOBBIIIAIOINNE aKTUBHOCTH BUTAMHUHOB.

ITaJI0HbI OTBETOB:

1 2 3 4 5 6 7 8 9 [10

5 34,5 2,34 1 2 5 1 1,4 2 123

1
2
3
4
6
1
2
3
7
1
2
3
4
8
1
2
9
1
2

Tema 3. ®epMeHTBI
1. BeiGepuTe 01VH HeNMPABUIBLHBIN OTBeT.
N3o¢pepmenThI — 310 (hopMBI (PepMeHTa, KOTOpbIE:

1 KaranusupyroT oHy peakuuto
2. Paznnuarorcd 1mo cBoMcTBaM
3. PacmipenensroTcs B pa3HBIX TKaHSIX HEOJUHAKOBO

4. SIBnsAroTcs MpOAYKTaMH SKCIIPECCHH OJITHOTO reHa

5. O0pasytorca mnyreM OOBEOUHEHHS pa3HBIX CYOBEAMHHUI] B MOJIEKYJIYy aKTHBHOIO
OJINTOMEPHOTO (hepMeHTa

2. BoioepuTe 01MH HeNMPaBWJILHBIN OTBeT.

DepMeHT:

1 YcKopsieT peakiuio

2. CoenuHsieTcs ¢ cyOCTpaToM HEOOPATUMO

3. [Tocne 3aBepiieHus peakuy 0OOHAPYKUBAETCSI B HEU3MEHEHHOM BHUJE M KOJIMYECTBE
4. He n3MeHSET COCTOSIHUE PAaBHOBECHS

5. Y3Haer cBoif cyOcTpaT B MPUCYTCTBUH MHOXKECTBA IPYTHUX COECTUHEHHM

3. BoiGepuTe 01UH HENPAaBWILHBIN OTBET.

B pasHbIX opraHax HeOAMHAKOBBIM MOKeT ObITh:

1 KonnuectBo dpepmenTOB
2. AKTHBHOCTBH (hepMEHTOB
3. UzodepmenTHsIif cocTaB

4. depMeHTHBIH COCTaB

5. Habop dyHkMOHANBHBIX TPyl (hepMEHTa, YIACTBYIOIIETO B KaTaau3€ OMPEACICHHON peaKIuu
4. BeiOepuTe 0MH HENPABWILHBIN OTBET.

IuieBbie MPOAYKTHI CONEPKAT BATAMUHBI, KOTOpPbIE:



1. He cuHTe3upyIOTCA B KJIETKAaX OPraHU3Ma 4elloBeKa

2. MoryT CHHTE3UpOBaThCS MUKPOGIOPOH KUIIIEUHHKA

3. VMMeroT akTHBHBIE TPYIIIBI, YYaCTBYIOIINE B KaTallu3e

4. MoryT OBITh UCTOYHUKAMH DHEPTUN

5. SIBnsrorcs mpeamnecTBeHHNKaMu KOpepMeHTOB

5. BolOepuTe npaBWIbHbIE OTBETHI.

O0MeH BemiecTB ObLT ObI HEBO3MOKEH 0€3 yyacTHsi (pepMEHTOB TaK KAK:

1 CkopocTh (hepMEHTATHBHBIX peaKIui 0OBIYHO B MUJIJIMOH pa3 BHIIIE, YEM
COOTBETCTBYIOIINX HE(GEPMEHTAaTUBHBIX PeaKLUn

2. bnaromapst neficTBUIO (EPMEHTOB PEaKIMH B KJIETKE HE OeCOpsJ0YHbI, HE IePENyTHIBAIOTC, a
00pa3yroT cTpOro ONpeAesieHHbIE METa0OINYEeCKUE MyTH

3. @DepMEeHTHI HE TOJIBKO KaTaJIM3UPYIOT PEaKMi 0OMEeHa, HO U BOBJIEUYEHBI B IPOLECCHI
JIbIXaHUs, CBEPTHIBAHUS KPOBHU, MBIIICYHOTO COKPALICHUS H JIP.

4. B kierkax opraHu3Ma dYeliOBeKa Majl0 peakUui, KOTOpble MpoTeKanu Obl 0e3 ydacTus
hepMeHTOB

5. @epMeHTHI yBEIIMYMBAIOT YHEPTUIO AKTUBAIIMM Peakuuid 0oOMEHa BELIECTB

6. BoioepuTe npaBuIbHbIE OTBETHI.

DepMeHTBI TaK JKe, KaK U He0eJIKOBbIe XHMUYeCKHe KaTAJIU3aTOpbI:

L He mperepneBatoT HeoOpaTUMBIX H3MEHEHUH B X0OJIE pe-

aKIu

2. 36upatoT onpeneneHHbIH MyTh NPEBPAIICHHS BEIECTBA

3. He u3aMeHsI0T CBOOOTHYIO SHEPTHIO CHCTEMBI

4. Hecnieriupuansl

5. YCKOpSIOT Kak NpsAMYIO, TaK U 00paTHYIO Peaklnio B PaBHOM CTeTIeHU

7. Boi0epure NpaBWIbHbIE OTBETHI.

Cxopoctb hepMEHTATUBHOM PeaKIuy 3aBUCHT OT:

1. TemnepaTypsl

2. Bpemenu unkyOanuu cyocTparoB ¢ (hepMEHTOM

3. Bemnunnsr pH

4. KoHneHTpamuu cyocrpara

5. [IpucyTcTBUSI HHTHOUTOPOB

8. Boi0epure npaBWIbHbIE OTBETHI.

DepMeHTDI, 00/1aJa101IHe A0COIHTHOM Criel(PUIHOCTHIO:

1 KartanuzupyoT ol THIT peaklui ¢ HECKOJIBKUMHU CXOAHBIMU CyOCTpaTaMu
2. NmeroT koH(OpPMAaLHIO aKTUBHOTO IIEHTPA, CHOCOOHYIO0 K HEOOJIBIIUM NU3MEHEHHSIM
3. Cr1ocoOHBI KaTaJIM3UPOBATh €AUHCTBEHHYIO PEAKLINIO

4. IpeBpamaroT cyocTpaT, KOTOPHIA COSIUHSETCS] C aKTUBHBIM IIEHTPOM KOMILIEMEHTapPHO
5. B3auMoIeHCTBYIOT TOJIBKO C OTIPEICIICHHBIM CTEPEOU30MEPOM CyOCTpaTa

9. Boi0epure NpaBWIbLHbIE OTBETHI.

CepuHoBble TNpoTea3bl (TPUIICHH, XUMOTPHUIICHH, 3JacTa3a, TPOMONH):

1 HMmeroT oAMHAKOBYIO IEPBUYHYIO CTPYKTYPY
2. YCKOPAIOT peakuio nporeonnsa ¢ yaactuem Act, ['uc u Cep
3. B3anmozeicTBYIOT TOJIBKO € ONpeIeIeHHBIM CyOCTpaToM

4. YCKOPSIOT THAPOIU3 TIENTUIHBIX CBA3EH B CAMBIX pa3HBIX OellKax

5. IMeroT nox0XyI0 NPOCTPAHCTBEHHYIO CTPYKTYPY M OOLIMI KaTAIUTUYECKUH MEXaHU3M
10. Bei0epuTte npaBuJbHBIC OTBETHI.

B nepenoce Bogopoaa y4acTBYIOT KO(pepMeHTBI:

1. Mupugokcanbedocdar 4. JIumoeBast KHCIOTa
2. HAJ 5. DA
3. Hy-donar
ITaJIOHBI OTBETOB:
1 2 3 4 5 6 7 8 9 10
4 2 5 4 1234|135 12345235 |245|245

Tema 4. CTpykTypa n pyHKnnu Junuaos. buosornyeckne MmeMOpaHbl: CTpoeHne U PyHKIIUH
1. K npou3BOIHBIM IJIMIEPHHA OTHOCATCSH:



1. TPUTTIUTICPUIEI; 4. dbochomummasr;

2. XOJIeCTEpHH; 5. TIMKOJIUIIU B,

3. nepebpo3upr; 6. pochaTuaUIITAHOIAMUHBEI.
2. llpencraButensamu riauuepodocoaunuioB ABIAOTC:

1. merutud (PochaTuaHIX0NHH); 4. hochaTHAMITHHO3UT;

2. kedamuH (pocharuaniarTaHOTAMIH); 5. mepedpo3u.

3. bocharuauiicepus;

3. K xeTYHBIM KHCJI0TAM OTHOCSITCS:

1. XoJIeBast KHCIIOTA; 4. TaypuH;

2. 3,7-IMOKCHXO0JIaHOBAas, 5. TIIMKOXO0JIEBas.

3. TaypoxoneBas;

4. HeliTpaJbHBIIi )KUP YeT0BEKa, €ro COCTaB M (PU3HKO-XUMHYECKHe CBOiicTBA:

1. ©MeeT KUAKYI0 KOHCHCTEHIIUIO;

2. UMeeT TBEpyI0 KOHCUCTEHIHIO;

3. MMeeT HU3KYI0 Temreparypy rasienus (15°);

4. comep KHUT TOIHKO HACHIIEHHBIE )KUPHBIE KUCIIOTEHI;

5. COAEPKUT TOIBKO HEHACBIIICHHBIE JKUPHBIC KUCIIOTHI ;

6. coctout Ha 70% U3 OJEUHOBOW KHUCIIOTHL

7. COIEPKUT OOIBIIOE KOTMIECTBO apaxuAOHOBON KHCIOTHI.

5. JKupHble KUCIO0THI B IUIa3Me KPOBH LUPKYJIMPYIOT B:

1. coctase siapa JIII ra3mer;

2. coctase obonouek JIII;

3. KOMIIIEKCE C CBIBOPOTOYHBIM allbOyMHHOM;

4. cBOOOTHO TPAHCTIOPTUPYIOTCS C TOKOM KPOBH. HE CBA3BIBASCH HH C KAKUMH CTPYKTYPaMH.

6. JIlunmoTponHbie BeleCcTBA, 3AIIMIIAIOIINE MIeYeHb OT KHPOBOT0 NMEepPepPoKIeHHs, - ITO:

1. HEeHaCHITIIEHHBIE KUPHBIE KUCIIOTHI, 4. pocdaTunHas KUCIOTA;

2. METHOHUH; 5. TPUTITHLIEPUBI.

3. xonuHpOoCchaTUIb;

7. Kuako-KpUCTANIHYECKAS CTPYKTYpPa MeMOpPaH XapaKrepusyercs.

1. OcMOTHYECKUM MIEPEHOCOM BOJIBI BHYTPh MEMOpaHBI.

2. Xa0TUYHBIM TOCTPOCHUEM OMIIMITHIHOTO CJI0SI U OCJIKOB BO BpeMs caMOCOOpKH MeMOpaH.

3. YHOpSI0OYeHHBIM TOJIOKEHUEM MOJIEKYIT JTUITH/IOB COXPAHSIOMIMX CIIOCOOHOCTH K JIaTepaabHON
g hy3um.

4. IpouHoii Ppukcanueit MoJIeKys OETKOB B OMIIUITUIHOM CIIO€.

5. Tem, 9To MOJeKysbI Oenka "MIaBaroT "B JIUITMIHOM CIIOE.

8. Beaku memOpaHn:

1. UmeroT ruapodoOHbIe paguKaiibl, 00ecredrnBaonue rupoGooHble B3aUMOICHCTBHS C JIUITUIAMH
MeMOpaH.

2. ImeroT KoBalleHTHBIE CBSI3U C JIUMHIAMU MEMOpPaH, 4To 00eCIeYrBaeT ONPENEICHHYI0 HX OPHUEHTAITUIO
B MeMOpaHe.

3. ImeroT yrieBoHBII KOMIIOHEHT, MIPECTaBICHHBIH MOHOCAXapUAHBIMU WITH OJIMTOCAXapUJIHBIMU
OCTaTKaMH, IIPUCOCTUHEHHBIMH KOBaJIEHTHO.

4. Nmetrot tuapodriIbHBIE TPYIITHPOBKH, KOTOPBIME OHH CBS3BIBAIOTCS C JIMMTUIaMU MeMOpaH.

9. Cpean ¢pyHKuUH §eJIKOB MeMOPAH MOKHO BBIIETUTH CIeTyIOUITe:

1. Katanutuueckast. 3. UnTerpannoHHas.

2. CTpyKTypHas. 4. PaznenurenbHasl.

10. C munuIHBIM KOMIIOHEHTOM MeMOpaH CBSI3aHbI cJeyIolIe cBOlcTBA:

1. ®ochonmunuIbl U MIMKOIUITHAIBI KIMEIOT ONPEICIICHHYIO YKIIaIKy B MeMOpaHe, T.K. 001alatoT
aMpUPHUIBHOCTEHIO.

2. MeMOpaHbl 0011a/1aI0T TEKYUYECThIO 32 CUET XOJIECTEPHHA, BXOJIAINETO B UX cOCTa3.

3. MeMOpaHbl 006112/1aI0T TEKYy4YECThIO, YTO 3aBUCHT OT KAUECTBEHHOT'O COCTaBa JKUPHBIX KHCIIOT B
dochonunugax meMmOpaH.

4. TpancriopTHas QyHKIHS MEMOpaH CBs3aHa C JBM)KEHUEM JIUTTUIOB (IIHTI-(IIOT.

JTaJIOHbI OTBETOB:

1 2 3 4 6 7 |8 9 10
1,4,6 1,346 | 1235 |136 3 2,3 35(13 12113

(¢,




Tema 5. BBeneHue B o0MeH BemecTB. buojiornueckoe okucjieHue
1. BriOoepuTe onuH npaBuibLHBINA 0TBeT. KoadypummenT okucmureibHoro gocgoprmposanusi P/O — 310
YHCIIO MOJIEH:
1. Ucnonn3oBanHoro gocdara Ha 1 Moap mornomeHHoro O,
2. AT®, cHHTE3UpPOBAHHOIO IIPH OKHUCIHMTEILHOM (ochopuIMpoBaHUH, B pacuere Ha 1 rpamm-
aToOM BOCCTaHOBIEHHOTO O,
3. AT®, obpazosannoro B L{[13, B pacuere Ha 1 Mok OkHCIIsIeMOro cyOcTpara
4. [TormomenHOTO 0, B MIPUCYTCTBUHU AND K YHCITy Mouel
noronieHHOro O, B otcyTcTBHEe AlD _
5. CO,, obpasyroierocs Ipy TKAaHEBOM JIBIXaHHH, B pacdyeTe Ha 1 atom moriomeHnoro O,
2. Boi0epuTe oiuH NpaBWILHBIA oTBeT. [IpH 0TpaB/IeHUN HMAHUIAMU:
1. bonpmras gacts 3ueprun okuciieans NADH B I3 paccemBaercs B BuIe Ternia
2. CKOpOCTb OKHCIIEHUS CYKIIUHATa HE MEHSETCS
3. AT® MoKeT CHHTE3UPOBATECA B PE3YJbTATE OKHCIUTEILHOTO (hochOopuInpoBaHus
4. TIpoucxoauT OCTAaHOBKA ABIXaHUSA U IpekpamaeTcs cuaTe3 ATD
5. DexkTpoXuMHIYIEeCKHH TOTSHIMAI MEMOPaHBI HE CHIDKACTCS
3. BoiOepuTe 01MH NPABWIbLHBII OTBET.
Ipu npepamenuu aneTui-KoA B nuxiie tpukap0onoBbix Kucaot (ITK) no CO, n H,O o6pa3yroresi:
1. 3 monst ATD
2. 11 moneit ATO
3.12 moreit ATD
4. 15 momeit ATO
5. 38 morteit ATD
4. BoidepuTe 01MH HENMPABWILHBIIT 0TBeT. CTaNu KaTad0JIM3Ma Y HEPTreTHYeCKHUX CyOCTPATOB BKIIIOYAIOT:
1.IpeBparieHrie MeTaboIITOB, 00pa30BaHHBIX B CNELM(PUUECKHX MyTsIX Kartabommma, 10 CO2 u
H20
2. IpeBpartieHne >KUpHbIX KUCIIOT B aneTin-KoA
3.Pacmenenyie NIMKOreHa NaHKpeaTHIecKon aMuitazon
4. Oxucnenne aueTii-KoA B UTpaTHOM LIMKIIE
5. Tlepenoc Bomopona ¢ BocctaHoryeHHBIX KodepmenToB NADH u FADH?2 B nierm niepeHoca
anextpoHoB (LII13)
5. Bi0epuTe oiuH HenpaBWILHBIHA 0TBeT. AT®:
1.V4acTByeT B peakiusix, KaTaIM3UPyeMbIX JINTa3aMH
2. SIBnsieTcsl yHUBEPCANBHBIM aKKYMYJISITOPOM SHEPTHH
3 .CuHTE3UpYETCs MyTeM OKUCIUTENBHOTO (POChHOpHUITHPOBAHUS
4. 3amacaercs B KJIETKaX B 3HAYUTEIBHBIX KOJTMIECTBAX
5. B cyTku cuHTE3MpYyeTCs B KOJIMYECTBE, PABHOM Macce TeJa
6. BoiGepure onun HenpaBwIbLHbIN 0TBeT. Lk AT®/A1® BriiouaeT:
1.Cunrte3 AT® 3a cueT SHEPTUU OKHCIICHHS BEIIECTB
2. Cunre3 AT® 3a cueT TEIUIOBOI HEPTUH peaKluil Karaboym3ma
3. Yuactue AT® B aHaboimueckux mpoieccax
4. Ucnonb3zoBanue AT® B pa3nuyHbIX BHAAX pabOTHl B KIETKE
5. T'maponu3 makposprudeckux cBsazeit ATD ¢ BeIeIeHNeM SHEPTHH
7. Bbi0epuTe npaBHJIbHBIE OTBETHI.
CxopocTb NOIJIOIeHNsT KUCJIOPO/1a KJIETKAMU B OCHOBHOM 3aBUCHUT OT:
1 KomyecTBa NUILEBBIX BEILIECTB, MOCTYIAIOIIMX B OPraHU3M
2. Ypoeus NADH B kiteTkax
3.I1pupoiel OKHCIISIEMBIX CyOCTPATOB
4. O0beMa JerOYHON BEHTUIISLIMU
5. OtHomenus AJIO/ATD
8. Boidepute npaBuibHbIe 0TBETHI. CKOpOCTh peakimii mkia KpeGea yBesmaurest mpu:
1. M'unokcuu
2.YBenuuenuu kKonueHtpaunu AJlD
3.YBelnyeHnU KOHIIEHTPALHH NAD"
4. YBenn4eHUH KOHIICHTPAIIUU CYKITUHII-KoA
5. YMeHbLIeHNH TOCTYIIEHUS TII0KO3bI B KJIETKH

9. YcTaHnoBuTe COOTBETCTBHE.



A Hapyxnas memOpana mutoxonpuii | 1. CBoOOJHO pOHUIIaeMa JJIsT MHOTUX MOJICKYJT

b. Bayrpennss MeMOpaHa MATOXOHIPHI 2. Cogepxut NADH-aeruaporenasy '
B. 0O6e MmeMOpaHBI 3. Conepxkut NAD-3aBucumMyro neruaporeHasy

I'. Hu ogna u3 HuX 4. ConepxuT dhochaTuaUIXOIUH

10. YcTraHoBUTE COOTBETCTBHE.

A 2,4-Tunutpodenon 1 TIpoxoaut uepe3 MeMOpaHbl MUTOXOHAPUI
b. lluanun 2. Biaokupyet nepeHoc 3aekTpoHoB mo {119
B. O6a 3. Pazo6mraet npoiecc apixaHus U Ghochopuaup
I'. Hu ogun 4. Narubupyer ATD-cunTazy
ITaJIOHBI OTBETOB:
1 2 3 |4 5 6 |7 8 9 10
2 4 3 |3 4 2 |25 (23 1-A, 2-b, 3-1, 4- | 1-B, 2-b, 3-A, 4-T
B

Tema 6. CTpoenue, pyHKUUH U 00MEH YIj1eBO10B
1. BoiGepuTe 01UH HENMPABUJILHbIA OTBET.
Ilento3ogochaTHblii HUKI:
1. AKTHBHO IIPOTEKAET B MOJIOYHOI! XkKeJe3e B EpUO JaKTaluu
2. BxirodaeT COBMECTHOE NMPOTEKAHWE OKHUCIUTENBFHOTO 3Tala CHHTE3a MEHTO3 U IIyTH BO3BPALICHHUS
MIEHTO3 B T€KCO3bI
3.06pazyer NADH, okucnsiemsiii NADH-3aBucuMoit neruiporenasoi
4. O6pazyer NADPH, ncmonp3yeMslii 11 CHHTE3a X0JlecTepoiia
5. YuactByeT B OTOCHHTE3E Y paCTCHUI
2. BoiOepuTe npaBuJibHbIE OTBETHI.
I'i1roko3a oOpa3yercs npu nepeBapUBAHUM:
2. Kpaxmana 5. M3omanbTo36!
3.ManbT03b1
4. JIakTO3B1
3. BbiOepuTe NpaBUJIbHbIE OTBETHI.
IIpu nepeBapnBaHuu yIri1eBOAOB MPOUCXOANT:
1.Pacmierienre aucaxapuoB 0 MOHOCaXapHI0B
2. Pacnan monocaxapuos 10 CO, u H,O
3.Pacmenyienre nonucaxapuaoB 10 MOHOCAXapHUIOB
4. O0pa3zoBaHue MPOYKTOB, KOTOPBIE MOT'YT BCACHIBATHCS B KJIIETKU CIIM3MCTOM 000JIOUKH KHIIEYHHKA
5. Pacniag MoHOCaxapu0B ¢ 00pa30BaHUEM JIaKTaTa
4. BpbiOepuTe NpaBUJIbHbIE OTBETHI.
IlyTn ncnonb30BaHMA INIIOKO3bI B KJIETKe:
1.IlpeBpaimaercs B IpyTrue yrieBosl
2. Jlenonupyercs B BUi€ TJIMKOT'€HA
3.Ucnonb3yercst kKak OCHOBHOW MCTOYHHK SHEPTHU
4. TpeBpamiaercst B )KHUPbI IPH U30BITOYHOM MOCTYIUICHUH
5. Ucnone3yercs 11 CHHTE3a HYKJIEOTH/IOB
5. Bbi0epuTe NpaBWIbHbIE OTBETHI.
TpaHcnoOpT INII0K03bI B KJIE€TKH M03Tra MPOUCXOAUT:
1.C yuactuem I'JIFOT-4 4. Ilo rpagueHTy KOHLIEHTpaLUuu
2. He3aBHCUMO OT MHCYJIMHA 5. C 3arparoii snepruu ATD
3.ITo MexaHu3My CUMIIOpTA
6. Boi0epuTe npaBuJibHbIE OTBETHI.
I'1roxkoneorenes:
1.Iloanep:xuBaeT MOCTOSIHHYIO KOHIIEHTPALIMIO TIIFOKO3bI B KPOBU
2. O0ecrieurBaeT YHEPreTUUECKUE 3aTPaThl KIETOK MO3ra
3.Bxitoyaer oOpaTuMble peakuy TIUKOIN32a
4. Hcnone3yet 2 MoJst cyOcTpata st cuHTe3a 1 MoJst IpoLyKTa
5. Ucnons3yeT 6 MoJiel MaKpOIPTHIECKUX COSAMHECHU IS CHHTE3a 1 MOJISI MPOIyKTa
7. Boi0epuTe npaBuJibHble 0TBeThI. [JII0K03a KPOBU:




1.MiMeeT MOCTOSTHHYIO KOHIICHTpaluo 3,3-5,5 MMOJIb/JI
2. T[Ipu IMTETbHOM TOJI0OIaHHUH TTOIEPKUBACTCS HA MMOCTOSHHOM YPOBHE 32 CUET TJIFOKOHEOTeHEe3a 13

AMHUHOKHCJIOT

3.5IBnsieTcss ICTOYHUKOM SHEPTHU AT JUINTEILHON paboThl CKEIETHBIX MBIIII]
4. MoxeT peBpaIaThes B TPUALMITIIUIEPOII B IEPHOT TUIIEBAPECHUS
5. MoxeT ciyuTh CyOCTpaToOM ISl CHHTE3a 3aMEHIMBIX

AMHHOKHUCIIOT
8. YcranoBure coorBeTcTBHE.

ducaxapuna: CTpykrypa:

1. JlakTo3a A. T'moko30(a-1,6)-raroko03a
2. MabTo3a 2. T'moko30(0-1,2)-hpykTo3a
3. Caxapo3sa 3. I'moxko3o(a-1,4)-rmoko3a

4. [Tmoko30(p-1,4)-rimok030]n
5. Tamakto3o(p -1,4)-raroko3a

9. ¥YcraHoBHTE COOTBETCTBHE.

A. Pacmaj rioukoreHa B Ie4YeHU
b. Pacnag riaukoreHa B MBIIIIAx

B. O06a

I'. Hu ogun

1. [HoxmepkuBaeT MOCTOSHHYIO KOHIIEHTPAIUIO TITFOKO3BI

B KPOBU MEXy IIPUEMaMH UL

2. O0pasyeT MpOAYKT, UCTIONB3YEMBIH TOJIBKO B KJIETKaX

TKaHU
3. Crumynupyercst aApeHaTuHOM
4. IIpoucxoauT ¢ UCTIOIL30BaHuEM dHEprun Y T

10. YcTranoBuTE COOTBETCTBHE.

A. I'mroxoHeOTEHES B ITIEYEHN
b. Pacniax rimukoresa B Ie4eHu
B. O06a

1. Yckopsiercs B abCOpOTHBHOM TIEpHoOIe

2. OOpa3syer TII0K03y, He UCHIOJb3Ysl dSHepruto ATD
3. VCTOYHHK TITIOKO3BI JJIs1 APYTUX OPTaHOB

I'. Hu ogun 4. OGecnieunBaeT IITFOKO301 MO3T TIPH JUTUTEIIEHOM
TOJIOJaHUH
ITaJIOHbI OTBETOB:
112 3 4 5 6 7 8 9 10
3112345 |134 12345 |24 |12345 1,245 | 1-],2-B, | 1-A, 2-b, 1-T', 2-b, 3-
3-b 3-B, 4-T B, 4-A

Tema 7. O0MeH TUNINI0B
1. BoiOepuTe oquH NPABUILHBIH 0TBET, OMHEIMH COCTOUT H3:
1. LHepamuna, hocdata, 2 MOJEKYI )KUPHBIX KUCIOT
2. 'muuepona, X0auHa, 2 MOJIEKYJI )KUPHBIX KHCIIOT
3. Cdunroszuna, pocdara, 1 MOIEKyIbI KUPHOIN KUCIOTHI, XOJTHHA
4. Counrosuna, pocdara, 2 MOJIEKYI )KHPHBIX KUCIOT
5. Cunrosuna, pocdara, 2 MOIEKyI KUPHBIX KACIOT, 3TAHOJIAMUHA
2. BoidepuTe o1uH NPaBIIbHBII 0TBeT. DocHATHIUTIXOIUH COCTOUT H3:
1. I'muuepona, XoauHa, 2 MOJEKYJ KUPHBIX KUCIOT
2. lmunepona, X0JNrHA, 2 MOJIEKYJ XKUPHBIX KUCIOT, (ocHOPHOIN KUCITOTHI
3.I'munepona, pocdata, 2 MOJIEKYN KUPHBIX KUCIOT
4. Xonuna, ¢pocdara, 2 MOJIEKYI KUPHBIX KUCIOT
5. 'munepoia, XxoiuHa, 1 MOJIEKYJIbI )XKUPHOH KUCIOTHI, pocdara
3. BeiOepuTe 01H NPABWILHBIN 0TBeT. KeTYHbIe KICIOTHI HEMOCPEICTBEHHO YYACTBYIOT B:
1. O6pazoBaHMN OCTATOYHBIX XMJIOMHKPOHOB
2. [Noppimiennu aktTuBHOCTH JIIT-umassl
3. CuHTe3e XHUIOMUKPOHOB
4. BcacpIBaHUM TIIHLIEpOJIA
5. TToBbIICHNH AKTUBHOCTH MAaHKPEATUICCKOH JIMIA3hI
4. BpiOepuTe 0IMH MPABWILHBII OTBET.
OcHOBHbIE NEPEHOCYUKH IK30TeHHBIX MUILEBBIX KHPOB H3 KMIIEYHHKA B TKAHU:
1. JITTOHIT
2.Jlunonpotennsl HU3KOM TuioTHOCTH (JITTHIT)




3. Jlunonporeunsl BbicoKo# moTHOoCcTH (JITIBIT)

4. XAJITOMHKPOHBI

5. JlurmonporenHs! mpoMexyTouHoi miorHocty (JITIITIT)
5.BbiGepuTe MpaBUIIbHBIE 0TBETHI. ZKUPHBIE KUCI0THI OPraHU3Ma YeIoBeKa:
1./meroT B OCHOBHOM HEYETHOE YHCIJIO aTOMOB YIJIepoja

2. Conepxat B OCHOBHOM 6-10 aToMOB yriepojia

3.Conepxar B ocHOBHOM 16-20) aToMOB yriiepoja

4. SIBnsA0OTCSA B OCHOBHOM IOJIMEHOBBIMU KHUCJIOTAMU

5. He BmusroT Ha TeKy4ecTh JIUITUTHOTO OHCIION MEMOpPaHBbI
6. Bui0epuTe yrBep:KIeHue, KOTOPOe HAPYIIAET MOCIEI0BATEILHOCTL COOBITHIA
IIpu nepeBapuBaHuy KUPOB:

1. Cexperupyercs xendb

2. DMyNBrUPYIOTCS KUPHI

3. leficTByeT maHKpeaTu4ecKas JIumna3a

4. BeachiBatoTcst IPOAYKTHI THAPOIN3A

5. O0pa3yroTcst cMemaHHbIE MUTIEIUTBI

7. Boidepute onuH npaBuibHbII oTBeT. [Ipu renernyeckom aedexre JI-mmna3pl HadonaeTcs:
1. I'uniepxonecTeponeMus

2. IloBbIIEHNE COAEPKAHUS KUPHBIX KUCIOT B KPOBU

3. 'unepxXuIoMIUKpOHEMHS

4. HapyuieHnue nepeBapruBaHus >KUPOB

5. Hapymenue BcackIBaHUS JKUPOB

8. BoigepuTe onun npaBuibhbli oTBeT. JIII-una3y akruBupyer:
1. AnoC-I1

2. ArioA-1

3. AnoB-100

4. AnioE

5. AnoC-1

9. Boi0epuTe yTBep:KIeHHE, KOTOPOe HAPYIIAET MOCIET0BATEIHLHOCTD COOBITHIA.
IIpu 06pazoBaHMM OCTATOYHBIX XUJIOMHUKPOHOB ITPOMCXO/IMT:

1. PecunTes )KUPOB B SHTEPOITUTAX

2. Bxitouenne anoB-48 B XUITOMUKPOHBI

3. O6pazoBaHue 3pEIBIX XUIOMUKPOHOB

4. Bxmtouenue anoC-U u anoE B XUIOMUKPOHBI

5. T'maponus xxupoB nop aevicteuem JIII-nmuma3zer

10. BoidepuTe mpaBWIbHbBIE OTBETHL

CHHTe3 KEeTOHOBBIX TeJ1 AKTHBHpPYeTcs NP yBeJTNYeHNN:

1. KoHmeHTpanuu nHCYyJIMHA B KPOBU

2.KoHneHTpanum >XUpHBIX KUCIOT B KPOBU

3. CkopocTy peaknuii TUTPATHOTO IUKJIA B ICUCHH

4. CxopocTu cuHTe3a 3-THAPOKCH-3-MeTHITrIyTapui-KoA,
(I'MI'-KoA) B MUTOXOHAPHUAX

5. Ckopoctu -OKHCICHHS B MUTOXOHIPHSIX MEYESHU

3TaJI0HLI OTBETOB:

[N
N

3 4 5 6 7 8 9 10

312 5 4 35 |4 3 1 3 2,45

Tema 8. O0MeH aMMHOKHCJIOT U 0eJTKOB
1. Boi0epuTe oiMH PaBHJILHBIN 0TBET. AMHHOTPaHC(EPa3bI coAepxKaT Ko(pepMeHT:

1. NAD* 3. IMupunokcansocdar
2. FAD 4. Tnamunrnudocdar
5. buotun

2. BoloepuTte 01MH NPABUIBHBIH OTBET.

Hau6oJb11asi akKTUBHOCTH ajlaHMHAMUHOTPaHc(pepasbl (AJIT) o0Hapy:kuBaeTCsl B KJIETKAX:
1 Mnuokapna 3. [Touex

2. lleuenun 4. CKeneTHBIX MBIIIII




5. INomkemy109HO# JKeJIe3b
3. BoidepuTte ouH npaBuibHLIH oTBeT. [Ipu runepaMmonnemMun:

1. CHmxkaercs cofiep)kaHue rIyTaMiuHa U allaHiHA B KPOBHU
2. YMeHbI1aeTcs BhIBEICHUE MOYEBUHBI [TOUYKAMU
3. YMeHbIIaeTCs BEIBEEHHE aMMOHHUHMHBIX COJIeH

4. Pa3zBuBaeTcs anuao3

5. Yeenuuusaercs cuatre3 TAMK B ronoBHOM MO3Te

4. BoioepuTe npaBuwIbHbIE 0TBeThI. [10/10/KUTE/THHBII A30THCTBII faIaHe HAOII0IAeTCs:
1 IIpu crapernu

2. Y B3pOCIIOro YeJIoBeKa MPU HOPMAIBHOM MUTAHUU

3. [Tpu BBI3OPOBICHUY TIOCIIE JITUTEILHOTO 3a00ICBaHUS

4. B mepuon pocrta pebeHka

5. B nepuoa ronoganus

5. BeiOepuTe NpaBIiIbHBIE 0TBeThl. OTPHLATEIBLHBIN a30THCTBIN Oa1aHc HA0II0AAeTCS:
1 IIpu crapenun

2. 'Y B3pOCIJIOTo 4YeloBeKa PU HOPMAITLHOM TTHTAaHUH

3. [Ipu 1UTETHLHOM TAKEIIOM 3a00JICBaHUU

4. B mepuon pocta pebeHKa

5. Ilpu ronoganun

6. Boi0epuTe NpaBIIbHBIE OTBETHI. J1J151 IepeBapuBaHusi OEJIKOB B JKeJTyKe HE00X0IUMbI:
1 Cexpenusi COJISTHON KUCIIOTHI

2. Cekpernusi TMCTaMIHA

3. [IpeBpallenue nNencUHOTeHa B METNCUH

4. OOpa3oBaHHE MEIICHHOIeHA

5. pH xenymounoro coxka 2,0

7. BoiOepuTe npaBWibHbIE OTBETHI.

JU151 AMATHOCTHKY 3200/1€BaHMI IeYeHH ONPeIeISIIOT AKTMBHOCTD (epMeHTA:

1. I'uctunmassl 4. JlakTaTaeruporeHasbl
2. 'excoxuHa3EI 5. Acnapraramunotpanchepassr (ACT)
3. AJIT

8. BoiOepuTe NpaBIJIbLHBIE OTBETHI.
AMMMAK B opraiusme oopa3syercsi B pouecce:
1. Jle3aMuHUpPOBaHUS AMUHOKHUCIIOT
2. Pacmmaga MO4eBUHEI
3. He3zamunupoBanus AM®
4. O6e3BpeKUBaHMS OMOTCHHBIX AaMUHOB OKHCIUTENBHBIM
myTeM
5. ['10K030-aJaHUHOBOTO ITMKJIA B MBIIITIAX
9. BbiOepuTe MPaBIIbHBIE OTBETHI.
B o0e3Bpe:kBaHNN AMMHAKA YYACTBYeET:
1 CO, 3. OpHUTHH
2. 'myramat 4. 'myramun
5. a-Kerormyrapar
10. BoiGepuTe npaBU/ILHBIE OTBETHI.
Koneunble NpoxyKThI a30THCTOTO 00MeHa:

1 I'myramun 3. MoueBrHa
2. Kapuutun 4. Anannn
5. AMMOHUITHBIE CONTU
ITaJIOHBI OTBETOB:
112 3 4 5 6 7 8 9 10
312 2 3,4 13511245 1345 [ 134 1,25 3,5

Tema 9. CTpoeHse H CHHTE3 HYKJIEMHOBBIX KHCJI0T. O0OMeH HYKJICOTHI0B
1. BoiOepuTe 0MH HeNMPaBWILHBIHA OTBET.
15l TeHeTMYeCKOro KoJa XapaKTepHbI:
1. BripoxneHHoCTh 3. Crnenuduanoctsb
2. YHUBEPCAIBHOCTD 4. OnHOHANPABJIEHHOCTD




5. KommreMeHTapHOCTD

2 . Bu0epuTe 011H HeNPaBWILHBIH OTBET.

B npouecce cuHTe3a 0es1ka NPUHAMAIOT y4acTHe:

1. Pubocomsl 3. Awmunoanmi-tPHK
2. ®aKTOphl HHUIMALIUN 4. JHK

5. ®akTOpHI AIOHTAITHH

3. Bei0epuTe 01MH HeNMPABUJILHBINA OTBeET.

IHocTTpaHcassuuoHHbIe MOTH(UKAIIMN 0€JTKOB NMPEeBPAIIAIOT:

1. IIpocTtrie 6enku B hocdonpoTeHHBI
2. [IpocepMeHTHI B QYHKIMOHATBHO aKTUBHBIE ()ePMEHTHI
3. ATIONIPOTEHHBI B XOJIOMPOTEHUHEI

4. 'eMOTIpOTEWHBI B MPOCTHIC OCTKHU

5. HeckoJIbKO MPOTOMEPOB B OJIUTOMED

4. BoioepuTe 01MH HeNTPAaBUJIbHBIH OTBeET.

B xone mocTTpaHCASINMOHHONA AOCTPOMKM MOJUIIENTHAHBIE el MOryT:

1 OO0pa30BBIBATH OJTUTOMEPEI
2. [TonBepraThcsa 4aCTUYHOMY MPOTEOIU3Y
3. IMuapokcunmpoBaThCs

4. IlprucoeIHATH MPOCTETUYECKUE TPYIIIIHI

5. YanuHATHCS HA HECKOJIBKO aMHUHOKHUCIIOT

5. BoloepuTe 0AMH HENMPABWJILHBIN OTBeT.

Hurepdeponnbi:

1 HmeroT OeNKOBYIO PUPOTY

2. BepabaThIBalOTCS B OTBET HA BUPYCHYIO UH(EKIUIO

3. AxtuBupyroTt PHKa3y, kotopas pacuennsier pPHK

4. BrI3pIBaIOT MpEKpalieHNe CHHTe3a 0elKka B MHPUIHPO BAHHBIX KIETKaX

5. HapymaroT cTpyKTypy Majioi cyObeInHUIb puboCcoM

6. Bbl0epuTe NIpaBWILHBIE OTBETHI.

Pazmmums B HaOope 0eJIKOB U3 pa3HbIX TKAHEH YeJI0BeKa 00bACHSIIOTCS TEM, YTO:

1 B pa3HbIX TKaHIX SKCIPECCHPOBAHBI pa3HbIe T€HBI

2. 'eHOM pa3HBIX THIIOB KJIETOK pa3inueH

3. I'eHbl OeIKOB, HE CBOMCTBEHHBIX JaHHOM TKAHH, CTOMKO

pernpeccupoBaHbI

4. Dxcnpeccusi TeHOB KOHTPOJIMPYETCS MEXaHW3MaMH1 aJallTaTUBHON MHIYKIMHU U PENPECCUU
5. Croiiko penpeccupoBaHHBIE TEHBI HE AKTHBHPYIOTCS (JaKTOpAMU BHEITHEH 1 BHyTPEHHEH CpeIbl
7. YcTaHOBHTE COOTBETCTBHE.

A. Jle3okcuanenosuaMonodocdar 1. UmeeT B cBOEM cocTaBe pubo3y
b. de3okcutumuanaMonodocdar 2. Collep’XUT ITypUHOBOE OCHOBAaHUE
B. O0a 3. Collep’KHUT MUPUMHUIMHOBOE OCHOBaHHUE
I'. Hu onun 4. Ha 5'-xoHIIe TEHTO3bI UMEET OCTATOK (hocOpHOi
KHCJIOTBI
8. YcraHoBUTE COOTBETCTBHE.
DyHKIsE: HyxuiennoBasi Kucjiora:
1 CrpykTypHbIE KOMIIOHEHTHI AMPHK
pubdocom b. pPHK
2. Marpuria jyist cuHTe3a Oenka B.MaPHIT
3. Marpwuna mis cuate3a MPHK I'. JHK
J. TPHK
9. YcTaHOBHTE COOTBETCTBHE.
A Ha 3'-koHIIe HUMeEET «K3I» 1. TPHK
Bb. OO6pazyror ¢ Oenkamu pPHOOHYKJICOIIPOTEMHOBBIE KOMIUIEKCH ¢ pasHeiM | 2. MPHK
3HAYCHUEM S 3. pPHK

B. Ha 3'-xonre nmeer nocnenosarensHocts -CCA
I". BxoguT B cocTaB XpoMaTuHa
J. meeT nonuA-iocne0BaTeIbHOCT Ha 3'-KOHIIE

10. YcTranoBuTe cOOTBETCTBHE.

| Martpua: | Ipouecc:




1 Opgna nens JJHK A Tpancnauus

2. O6e nenu JJHK b. Cunaiicunr

3. MPHK B.Pennukamus

I'. Metunuposanue JJHK
J. Tpanckpunuus

ITaJIOHLI OTBETOB:

1123 4 |5 6 7 8 9 10
514 |4 5 |4 1,3,5 1-T, 2-A, 3-b,4- | 1-b,2-A,3-I' | 1-B,2-11, 3-b 1-1, 2-B, 3-A
B

Tema 10. buoxumusi neyenn
1. Bei0epuTe oguH HanboJ1ee MOJHbIA 0TBeT. B meueHn MPOUCXOASAT peaKkinu:
A. Konbrorauuu ¢ yuactueM Y JI®-rintokypoHara
2. l'uapokcuinrpoBaHus KCEHOOMOTHKOB
3.. Konstoramuu ¢ 3'-pochoanenoszun-5-pochocynpdar (PAPS)
4. O0e3BpeKUBaHUS TOKCUIHBIX BEIIECTB
5. O6pa3zoBanust OMWITHPYOUHTIIIOKYPOHHIA
2. BoidepuTe 01uH HauboJIee MOJHBIN OTBET.
Bo 1l da3e o0e3Bpe:knBaHUA KCEHOOHOTUKOB:
A. OGpa3yeTcst OMIHpPyOUHIIIKKYPOHHUT
2. Y4acTBYIOT cylbhoTpaHchepasbl
3. O0pa3yloTcs paCTBOPUMBIE KOHBIOTATHI
4. Y4acTBYIOT anleTHiITpaHcQepasbl
5. O6pazyercs penmicynbdar
3. BeiOepuTe 01MH NPaBUILHBIN 0TBET. [ iTyTatnonTpancdepassb:
OYHKIMOHUPYIOT B COCTABE MOHOOKCUT'€HA3HOM CUCTEMBI
. CBs3bIBast TUMOQUIBHBIC BEMIECTBA, IPEAOTBPAILIAIOT UX BHEPCHHUE B TUITUAHBINA OHCIIO MeMOpaH
BoccTranaBnuBaroT rimyTaTuoH ¢ yuyactueM kopepmenta NADPH
. Y4acTBYIOT B 00pa3oBaHUM MPSIMOTr0 OMIINpyOrHa
. JIokanu3oBaHBl B MEMOPAaHHOM CJIO€ SHIOMIIA3MaTHYECKOTO PETHKYITyMa
Br16epuTe oqun HanboJ1ee NoJTHBIH 0TBET. OGe3BPE;KMBAHUIO B IE4€HH MOBEPIralOTC:
[TpoayKkTsl THUEHHSI aMUHOKHUCIIOT, 00pa3yroIHecs B KUIIEYHUKE
. JlekapcTBeHHBIE BeLlecTBa
IIponykTel KaTaboMM3Ma remMa
. DHZIOTeHHbBIE METa0OMTHI U K30TCHHBIE TOKCHYHBIC BEIECTBA
. AMMuak
5. Bbi0epuTe 01MH MPABWILHBIN OTBET.
Peakinu KOHBIOTALMH KATAIM3HPYIOT (pepMeHTHI KiIacca:

N N N I NN O

o1

1. Oxcunopenykras 4. Tpancepas
2. 'mppomnaz 5. JInas

3. Jluras

6. Boi0epure oquH npaBwibHbIA 0TBeT. CyJibgoTpancdepasbi:

1 B kavectBe cyOcTpaTa HCHOJB3YIOT S-a/IeHO3MIMETHOHNH

2. KaranusupyrooT nepeHoc MeTajibHOW IpyIIIbI

3. O06nanarT abCONOTHOM CIIEUPUIHOCTHIO

4. BXo#AT B cOCTaB MUKPOCOMAaJIbHOI CUCTEMBI OKHCIICHUS

5. Karanusupytor peakiuu ¢ yaactuem PAPS

7. BolGepuTe 0lMH NPAaBWIbHBIN 0TBeT. McTouHMKOM aduIaTOKCHHA SIBJIAIOTCS:
1 BrixsonHsle rasst

2. AHUJIMHOBBIE KPacUTEIH

3 Hurparconepxaiuie mpomayKThl

4. IlnecHesbie TpUOBI

5. TabauHbIH OBIM

8. Bbi0epuTe NpaBUIbHbIE OTBETHI. B neueHn mponcxoaut 06e3Bpe;KuBaHue:
1 BunupyOuna 3. Kpe3zomna

2. NH; 4. KceHOOMOTHKOB




5. Uugona
9. BbiGepHTe NPaBWIbLHbIE OTBETHL
B ¢dyHKimonnpoBaHIN MUKPOCOMAILHON CHCTEMBI IIPHHAMAIOT YJacThe:

1 Hurtoxpom P450-penykrasa 3. Hurtoxpom P450
2.0, 4. NADPH
5. CO,
10. YcTaHOBHTE COOTBETCTBHE.
A Huroxpom P450 1. Oxucnsiercss TUTOXPOM Ds-peyKTasoit
b. Huroxpom P450-penykrasa 2. BoccranaBnuBaer kene3o nuroxpoma b
B. Huroxpom bs 3. T'uapokcunupyeT UnopuiIbHOE BEIIECTBO
I'. NADH
. LluToxpom r»s-peyKrasza

ITaJIOHLI OTBETOB:

1]2 3 4 5 6 7 8 9 10
413 2 4 4 5 4 1,2,3,4,5 1,2,3,4 1-1, 2-11, 3-
A

Tema 11. O0OMeH XpOMONIPOTEMHOB
1. BoibepuTe oiuH NPaBWIbHBII 0TBeT. ' eMoxpoMaTo3 — 3T0:
A. HenocratoyHoe moCTyIUICHUE JKeJie3a ¢ TTUIIeH
2. MI30BITOYHOE KOJIMYECTBO JKeJie3a, MOCTYIAIOIIETO ¢ MHIISH
3. Hakomuienue xene3a B KpOBU
4. OTnoxeHue xene3a B peTUKYJI0IHI0TEIHATBHBIX KIETKaxX
5. Hakorutenue xemne3a B KJIETKaX CIIM3UCTON 000IOYKY KUIICYHUKA
2. BeiOepuTe O1H NPABWILHBIN OTBET.
IIponoKNTENIbHOCTD 5 KM3HM IPUTPOLUTOB COCTABJISIET:

A. 100 guei 4. 150 nueu
2. 210 nueit 5. 140 nueit
3. 120 guen

3. BoiGepure 01MH NPAaBWIbHBIN OTBET.

Pacnaa rema HaunHaeTcs c:

A. Pa3ppiBa 0-MeTHHOBO# cBsi3u Mexy | u Il konbiaMmu moppupUHOBOTO KOJIBIIA.
2. Pa3peiBa cBsi3eil MeXly BCEMU UPOIbHBIMU KOJIbIIAMHU

3. Beixozi0M >xerne3a u3 mophUpUHOBOTO KOJIbIA

4. 3aMeHOl METHIILHBIX TPYNIIUPOBOK HA BUHWIBHBIE B TOP(QUPUHOBOM KOJIBIIE
4. Boi0epuTe 01MH NPABWIbHbII 0TBeET.

Cesi3aHHBIH OMITUPYOUH — ITO:

A. BunmupyOuH, 00pa3yroIuii KOMILIEKCH ¢ MUHEPATbHBIMU BEISCTBAMHU

2. bunupyOuH, GOpMHUPYIOIINI arperartsl ¢ *KEIYHBIMU KUCIOTaMH

3. bunmupyOuH, CBA3aHHBIN C TIIFOKYPOHOBOU KHCIOTOM

4. bunupyOuH, B3aUMOJIEHCTBYIOLINH ¢ OenkaMu

5. bunupy6uH, 006pa3yromuics B KJIETKaX PETUKYJIOIHAOTEIHS

5. BriOepuTe yTBep:KIeHHE, KOTOPOE HAPYILIAET M0CJeJ0BATEIbHOCTh COOBITHIA.
IIpu nocTynsienun xeje3a U3 KPOBH B TKAHU:

1. XKeneso ocBobOokmaeTcs U3 TpaHcheppruHa
2. TpanchepprH B3aUMOAEHCTBYET C MEMOpPaHHBIM PELEH TOPOM
3. AxrtuBHpyercs nHo3uToNpochaTHas CHCTEMa Tiepeiad CUrHasa

4. ®dochopumupyeTcs perenTop

5. O6pa3zyercs sHIOCOMA

6. BoiOepuTe yrBep:KIeHUEe, KOTOPOe HAPYIIAET MOCJeJ0BATeIbHOCTh COOBITHIA.
Peryasinus cuHTe3a penenTopa TpaHcdeppuHa BKIOYAET:

A. TloBblllIeHHE COACPKAHUS XKelle3a B KICTKE

2. CHmKeHHe CPOJICTBa )Kele30cBsa3biBarolero oenka k MPHK, koxupytromero 6enok-penentop

3. B3auMmogelicTBHE Kee30CBA3BIBAIOIIETO OelIKa ¢ KEIE30»
4. T'npponu3 MPHK depmentom PHKazoi
5. CHmXeHMe CKOPOCTH TPAHCIIAIMH PEIeNTOpa TPAHCIIOPTa XKelle3a




7. BoiGepuTe 01MH HENMPABUJIbHBINA OTBET.
IpuyuHoii xee300epUUUTHON aHEMUHN MOTYT ObITh:

1. [ToBTOpSsIOMIKECS KPOBOTEUCHUS
2. bepeMeHHOCTB
3. [NoBeIIEHE CBEPTHIBAEMOCTH KPOBH

4. Onepannu Ha OpraHax >KeIXyJOYHO-KHUIIEYHOTO TPAKTa
5. YacTeie ponsl

8. BuiGepuTe 01MH HEMPABUJIbHBIHA OTBET.

IIpu xkene3onepuIuTHON aHEMHUU:

1.  CHwxaeTcsa CKOPOCTb CHHTE3a TEMOTTIOOMHA B 3pUTPOOIacTax
2. YMeHbIIaeTcsl pa3Mep 3pUTPOLIUTOB
3. TloBblmaetcs cojepkanue anoeppuTUHA B 3PUTPOUIHBIX KIIETKAX

4. CHWKaeTcsl HaChIIEHHE JKEeJIe30M TpaHcepprHa

5. HaOmromaeTcst TUIIOKCUS TKaHER

9. BoiGepuTe npaBUJIbHbIE OTBETHI.

Ipuyunoii noppupuu MoxkeT ObITh:

A. T'enernueckuii edekT pepMEeHTOB CHHTE3a TeMa

2. OTpaBneHne CBUHIIOM

3. [locTyruieHne B OpraHu3M rajoreHCOAEPKAIINX HHCEKTHIHIOB

4. Ilpuem JekapcTB — HHAYKTOPOB CUHTE3a aMUHOJICBYIHHATCUHTA3bI
5. Ilpuem Gonpmux 103 ButamuHa C

10. YcraHoBHTE COOTBETCTBHE.

1. SABnsieTcst GakTepHaIbHBIM (EPMEHTOM

2. Karanmsupyet oOpa3oBaHye OMIMBEpANHA

3. YyacTByeT B CHHTE3€ IIPSMOTO OMIHpyOHHa

4. CuHTEe3UpyeT HenpsIMon OunnpyonH

5. OTBeuaer 3a 00pa3oBaHue YPOOMIUHOTCHA
A.I'emokcurenasa

Bb.Y 1®-rmokyponuntpanchepasza
B.p-I'mroxyponuiaza

ITaJIOHBLI OTBETOB:

112 3 4 5 6 7 8 9 10

413 1 3 1 3 3 3 1,2,3,4 1-b, 2-B, 3-
A

Tema 12. buoxumMusi KpoBM U1 MOYH

1. Br16epuTe oyH MPaBIILHBIN OTBET.

Ipuyuna p-ranaccemun:

1. TodeyHast MyTalus TeHa, KOAUPYIOIIET0 CTPYKTYPY PB-Lenu remoriioornHa

2. YBenn4eHne CUHTE3a O-1eTel TeMOorio0nHa

3. YBenuueHue cuHTe3a B-1ernei remoraoOnHa

4. ToueyHast MyTalus reHa, NpUBOAIIAs K CHHTE3Yy reMoryioOnHa S

5. CHmxeHue cuHTe3a B-ueneil reMorioonHa

2. Boi0epuTe 011H NPaBUILHBIN OTBET.

IIpr4rHOiT XpOHMYECKOTr0 IPaHyJIeMAaT032 SBJISICTCS] HACIEACTBEHHASI HeOCTATOYHOCTH (hepMeHTA:

1 Muenonepokcuaasbl 3. I'moko030-6-hocdaraeruaporenaspt

2. CynepoKCHIICMYTa3bl 4. NADP-okcuma3zbt

5. Karanazsl
3. BoiGepuTe 0MH NPABUJILHBIH OTBeT.
B npoxoaryISHTHOM NMYTH CBePTHIBAHUS KPOBHU 0€JIKOM-aKTUBATOPOM SIBJIAAETCH:

1. ®dakrop V, 3. Tpombun
2. @axrop Vll, 4. daxrop X,
5. @axrop IX

4. BoiOepuTe OI1H NPABWILHBIN OTBET.
I'mpposns GpuOpMHOBOrO TPOMOA KATATTM3HPYET:




1 TpombomomyTH 4. ITra3MUHOTCH
2. TpomOuu 5. emapun

3. [Mnazmun

5. BeiOepuTe 01MH MPABIWILHBIN OTBET.

I'unepnporenHemMusi Ha0JIK0AA€TCA NPU:

1 Huapee 3. NHpEKITMOHHBIX 00JIE3HIX
2. TloBTOpsrIOLICHCS pBOTE 4. OOWUPHBIX 0¥)KOTaxX
5. Bce nmepeuncieHHoe BEpHO

6. BbIOepuTe NMPaBWIbHBIE OTBEThIL.
B sputpouuTax ri1ok03a MoKeT BKIIOYATHCS B CJIEAYIOLIME MeTa0o myecKue myTH:
1 AnspoOHkIii pactian 1o CO; u H,O
2. AHa’pOOHBIH IITUKOJIN3
3. ABPOOHBIN MHUKOIN3
4. CuHTe3 INIMKOTeHa
5. IlenTo3odochaTHIil MyTh MPEeBpAIISHUS TIIFOKO3BI
7. Boi0epuTe NpaBUIbHbIE OTBETHI-
I'eMoM3 3pUTPOLIMTOB MOKET OBITH BHI3BAH:
1. I'eneTnvecknmM nedexToM TIoK030-6-pocharaer
TeHas3bl
2. JleuenneM mMansipuu NpUMaxuHOM
3. I'eneTnyeckuM aeeKTOM MUPYBATKHHA3EI
4. IIpuemMom OOIBIIHX 103 ACKOPOMHOBOW KHCIIOTHI
5. OTpaBieHUEM aHUITHMHOM
8. Boi0epuTe NnpaBWIbLHbIE OTBETHI.
K runokcun TkaHeil npuBeJeT CHUKeHUe 00pPa30BaHMs B IPUTPOLUTAX MeTA00JIUTOB:
1. NADH 3. 1,3-buchocdormunepara
2. 2,3-buchocdoraunepara 4. NADPH
5. MerremornoOuna
9. BoiOepuTe npaBWibHbIE OTBETHI.
AxTHBaIus ()ePMEHTOB CBEPTHIBAHMSI KPOBH BKJIIOYAET:

1 dochopunuporanue-nedochoprimpopanue
2. YacTU4HBIN IPOTEONIHN3
3. BsaumogeiictBue ¢ 6enkaMu-aKTHBaTOPaMu

4. AnnocTepruuecKyro peryssiuio Mo MPUHIUITY MONO0XKUTEILHOW 00paTHOM CBA3U
5. ANIOCTEpUUYECKYIO PETYJIALNIO IO MPUHLIUILY OTPULATEILHOH 00paTHOM CBSI3H
10. BriOepurte npaBujibHbIE OTBETHI.

K 0eaxam ocTpoii ¢a3bl oTHOCATCS:

A. l'anitorno6un 4. a-AHTUTPUIICUH

2. ®ubpuHOTEH 5. Ans0ymuH

3. C-peakTuUBHBIN OHIIOE

ITaJIOHBLI OTBETOB:

-
N

3 4 5 6 7 8 9 10

54 1 3 5 2,5 1,235 1234 2,3 1234

Tema 13. Ctpoenne n pyHKIusi ropMoHOB. 'opMoHaNBHast peryJsinust MeTad0JIM4ecKUX

NPOLeccoB
1. BriOepuTe 0IMH NPaBWILHbLII 0TBeT. CHIKeHHE peadcopOiy BoAbl — OCHOBHOE NPOsIBJIEHHE:
1.Paxwra 3. HecaxapHoro mmadera
2. I vneparnbaocTepoH3Ma 4. CrepouHoro apadera
5. Tononanus

2. BoigepuTe onyH NpaBWIbHbIN 0TBeT. [IpH runepanbaocrepoHn3Me ceKpenusi:
1.I1apatropmoHa NOBBIIIACTCS

2. TlpezcepaHoro HATPHIYPETHYECKOTO (haKTOpa CHKACTCS

3. AKTI Bo3pacraer

4. KanpLytpriorna yBeIHBacTCs

5. AJIl" Bo3pactaer




3. BoiOepuTe onuH NpaBWILHLIH 0TBeT. [IpuunHoi runepKaIbLIMeMIH MOKET ObITh:
1.MpreyHast cnabocTh

2. Kanbrmdukarmst MSIrkix TKaHei

3.IloBblIeHHAs YTOMIIIEMOCTb

4. ObpazoBaHe KaMHE B MOYEBBIX TyTSIX

5. TloBbIlIeHHE CEKPEIHH TapaTrOpMOHa

4. BbiGepuTe NpaBWIbLHbIE OTBETHI. JIHOepHHbL:

1.HeGompimme nerrrimpt

2. BranMoneficTBYIOT ¢ MeMOpaHHBIME PELIENTOPaMI

3. AKTUBUPYIOT CEKPELMIO TPOITHBIX TOPMOHOB

4. TlepenaroT CUrHAT Ha PELISTITOPBI TIEPE/IHEH JA0MM THIo(u3a

5. BbI3BIBAOT CEKPELIMIEO MHCYIIMHA

5. Boi0epuTte mpaBHJIbHBIE 0TBeThl. CTepon/HbIe TOPMOHBI:
1.ITpoHMKArOT B KIETKU-MULIIEHH

2. TpaHCTIOpTHPYIOTCA 110 KPOBEHOCHOMY PYCITY B KOMITIEKCE CO CTISIM(DUeCKIMI OeTKami
3 VIHAIMMpyYFOT TPaHCKPHTIIIVFO

4. B3anMOJIeiCTBYIOT ¢ XPOMATHHOM 1 HBMEHSTIOT CKOPOCTh
TPAHCKPHTILIVH

5. Y4acTByIOT B IPOLIECCE TPAHCISILIAN

6. BoiOepuTe npaBuIbHbIE 0TBeThI. UHCYIHH:

1. CuHTesupyeTcs B B-KJIeTKax OCTpOBKOB JlaHrepranca

2. CuHTE3UpyeTCs B BUJIE HEAKTHBHOTO TPEANIECTBEHHUKA

3 CocToHuT U3 2 HOIMUINENTHIHBIX IEMei

4. IlpeBpamiatorcsi B aKTUBHBII TOPMOH ITyTEM YaCTUYHOTO MPOTEOIH3a
5. Cexperupytotcs B KpoBb BMecTe ¢ C-ientuaom

7. Bbl0epuTe mpaBWJIbHBIE 0TBeTHI. KopTH30.1:

1 CuHTe3upyeTcs B Kope HaJlIOYeUHUKOB

2. [IpeAmecTBEHHUKOM SIBISIETCS XOJIECTEPOI

3 CuHTE3 U CeKpenrs PEeryIHpyIOTCs alpeHOKOPTHKOTPOTI-
HbIM TopMoHOM (AKTT)

4. TpancnopTupyercs B KOMIIJIEKCE C albOYMHUHOM

5. V3ameHsieT KoJM4ecTBO KITFOUeBbIX ()epMEHTOB METaboI3Ma

8. YcTaHOBUTH COOTBETCTBHE

I'opmonbI: Crtpoenne:

A.  TlapaTropMoH U THPOKCHH 1. Mentuast

b. IIporecTepoH U KaabLUTPHOI 2. Crepounsl

B. TpuiioATUPOHUH U aIpEeHAINH 3. [Ipou3BoHBIE aMUHOKHCIIOT
I'. ComaToTponuH U KOPTU30JI

J. KopTUKOTpONHH ¥ OKCUTOLMH

9. YCTAaHOBUTH COOTBETCTBHE

A Tupoxcun 1. Cunre3upyeTcs B rumnoTajiamyce

b. Tupeorponun 2. Cexperupyercs nepenHeit ponei runodpusa

B. O0a 3. OOpa3syeTcs B IIUTOBUAHON XKellese

I'. Hu onun 4. CuHTe3 U CEeKpelysl PEeryJIMpyoTcs 10 MEXaHU3MY OTPHLIATEIbHOMN
00paTHOM CBS3U

10.YcTaHOBHUTL COOTBETCTBHE

I'opmon: Mecto cuHTe3a:
1 Anpenanun A. Tunogpus
2. ['mokarox b. IlomxenynouHas xemnesa
3. TupokcuH B. IIluTtoBuHas xene3a
I'. HagnmoyeuyHukn
JI. TTouku

ITaJIOHBLI OTBETOB:

[EEY
N

3 |4 5 6 7 8 9 10

3[15]5 1234 124 12345 1235 | 1-4,2-b,3- | 1-1, 2-b, 3-A, 4- | 1-T, 2-b, 3-
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Tema 14. MeTa0oinuecKue MPoOIecChl B COeTMHUTEIbHOI TKAHU
1. Boi0epuTe 01UH NpaBWILHLIN 0TBeT. BuTamun C:
1. SIBnsiercsa KopakTOPOM KOJLIareHa3hI
2. HeoOxoauMm Jutsi THAPOKCYIIMPOBAHUS MPOJIMHA U JIM3HHA

3. CuHTe3upyercs B Opranu3mMe

4. ConepXUTCs B IPOYKTAaX KUBOTHOTO ITPOUCXOKICHUS
5. SIBnsieTcs sXKUpPOPACTBOPUMBIM BUTAMHHOM
2. BoiGepuTe 0uH NpaBUILHBIN 0TBET. B 00pa3oBaHuu 1ecM03UHA y4acTBYeT:

1. TIpo
2. OKCHIIPOJIMH

3. Apr
4, JInu3z
5. Ban

3. Bei0epuTe 01MH NPAaBWILHBIA 0TBeT. [ HaTypoHOBasi KucJora:

15Bnsgercs MNpOTCOIIMKAaHOM

2. llpencrasnsieT coO0# pa3BeTBICHHBIN TOMOITOIUCAXAPH]T
3.MoKeT CBSI3BIBATEL OOJIBIIOE KOJUYECTBO BOJEI, 4 TAKKE Ca®* uNa"
4. Jlokanu3oBaHa B OCHOBHOM B 0a3allbHBIX MEMOpaHax

A OWONPFPODWNDE DO

6. YCTAaHOBHTE COOTBETCTBHE

. IMeeT cymMapHbI{ NOJIOXKUTEIbHBIN 3apsia

. Boi0epuTe oMH NpaBWIbHLII 0TBET. B cocTaB KoJuIareHa BXOIMT:

. 30 % raumuna, 25 % npoivHa U OKCUTIPOIUHA, 1 % ruApOKCHIN3NHA

. 40 % rnunuHa, 15 % nponrHa 1 OKCUNPONIuHa, 5 % TUAPOKCHUIIN3UHA

. 35 % rnunuHa, 10 % nponuna, 5 % oxcunponuHa, 2 % ruAPOKCUIN3NHA

. 10 % raumuna, 60 % npoivHa U OKCUTIPOIUHA, 3 % TUAPOKCHUIN3NHA

. BbiGepuTe o11H NpaBWILHLIN 0TBeT. K KoJ1710reHo3amM oTHOCHT:

. Cxueponepmuto, pepoxpomaros, quadet | Tuma, aprponarun

. bonesns lllerpena, nuenonedpur, rugpoHedpos, IUCTUT

. TpombGodedbut, peBMaTH3M, PEBMAaTOWAHBIN apTPUT, Y3EIKOBEIIM MEPUAPTPUT
. CucreMHas KpacHasi BOJTYaHKa, CUCTEMHAsl CKIEPOAECPMHUS, Y3EIKOBbIA EPUAPTPUT

1. Konnaren
2. DiacTuH
3. O0a

4, Hu oavu

A. He nmeeT xapakTepHON TPETHUHOM CTPYKTYpPHI

B. Coneput MHOTO IHIIPOPHUIBLHBIX aMHHOKHCIOT

B. OtHocuTtcs k GuOpriUIApHBIM Oenkam

I'. Kaxxo#t TpeTbeit aMUHOKUCIIOTOMN SIBIISIETCS TIUIINH

7.Bpi0epuTe NpaBWIbLHBbIE 0TBEThl. ®YHKIUHM MPOTEOTIMKAHOB B OpraHu3Me:
1. SABnsArOTCS CTPYKTYPHBIMH KOMITIOHEHTAMH MEXKJIETOYHOTO MaTPHUKCA.

2. BBIMONHSIOT PECCOPHYIO (QDYHKIIMIO B CYCTABHBIX XPSAIIAX

3. Y4acTBYIOT B MOJIEPIKAHUK Typropa pa3jindHbIX TKaHEeH

4. CriocoOCTBYIOT CO31aHHUI0 (DUIIBTPAIIMOHHOTO Oapbepa B MOYKAX U JIETKUX

5. HUrparlor poiab  MOJEKYJISPHOTO

MHUKPOOPTaHU3MOB

CHUTa, NpeIATCTBYIOT pacnpoCTpaHCHUIO IIaTOrCHHBIX

8.B1316ep1/1Te NnpaBWIbHBIC OTBETHI. OcHoOBHbBIE CTPYKTYPHBI¢ KOMITIOHCHTBI 0a3aJbHbBIX MeMﬁpaH:

A. Kosuiared IV tuna 4. Hunoreu

2. Komnares Il tuna 5. I'emapancynbdarcoaepxarniue
3. JlJamuuun MIPOTEOTINKAHBI

9.YcTaHOBHTE COOTBETCTBHE.

A. KoctHas TkaHb 1.0OcHoBHBIE KOMIIOHEHTHl — KoJuiareH II Tuma, arpekas,

b. 3y6nt

B. XpsuieBoi Matpukc
I'. bazanbHBIe MEMOpaHbI
. Koxxnast TkaHb

THATypOHOBAs KUCIOTa
2.0OcHOBHOM KOMTIIOHEHT — KoareH VII tuma

3.OCHOBHOHM CTpPYKTYpHBI KOMIIOHEHT — KoJulareH [V Tuma,
JJAMHMHUH, TenapaHcyibdaTcoaepKamie MpoTeorIuKaHbl

10.YcTaHoBHTE COOTBETCTBHE.

A. KocTHas TKaHB

b. bazanbHbpie MeMOpaHbI
B. O6a

I'. Hu oqnu

1.CnennanusuposBanHas popMa MEXKIETOYHOTO MaTPHKCa
2.0mna w3 QYHKIWA — JICIOHHPOBAaHHWE KAJIBLUSA H
Heopranuyeckoro ¢ocdara
3.0cHoBHaA GyHKIMH —
($uIBTpaMOHHBIH Oapbep

BBICOKOM30MPaTEbHBIH




| | 4.0cHoBHas QyHKIIMU - peccopHas

ITAJOHELI OTBETOB:

1(2]3[4a]5]6 7 8 9 10
2 [4[3 [1[4|15b, 20T, 3B, |12345 |1345 |1-B,2-1,3T |1-B,2-A,3-5,4T
4-A

Tema 15. HepBHasi 1 MbllIeYHAS TKAHH
1.Bb10epuTe 0MH NPaBUILHBII OTBET.
OCHOBHBIM JIMIIU/IOM MHEJMHA HEPBHOW TKAHM YeJI0BeKa sIBJIsSeTCs:
1. dochaTnaunxonun 4. IInazmanorexn
2. Llepebpo3ua 5. Counromuenuu
3. XomecTepuH
2.Bbi0epuTe 01MH NPABIILHBII OTBET.
Ha pacnipenesieHne HOHOB OTHOCHTEJILHO MEMOPAHBI AKCOHA OKA3bIBAET BJIMSIHHE:
1. Konrerrparmst noHos Cl
2. Pasnocts KoHLeHTpauii nono Na“ u K
3. PasnocTs kouueHTpammii nonos CI' u Na*
4. KoHIIeHTpaI s HOHOB K
5. PazHocts konnenTparmii noHoB Cl' n HCO3
3.Bbi0epuTe 01MH NPABIWILHLII 0TBeT. Pasapaienue HepBa:
1. OtkpbIBacT HAaTPHEBHIE 1 KATHEBbIE KaHATBI B MEMOpaHe aKCOHa
2. OTKpBIBACT KaIHEBBIE, HO 3aKPhIBACT HATPHEBHIC KAHAIIBI
3. 3aKpBIBAIOTCS KAIMEBBIE, HO OTKPBIBAIOTCS HATPHUEBbIC KAHAIIBI
4.Bri6epuTe 0MH NPABWIBLHBIN OTBET.
K aapenspruyeckumM cMHANCaM OTHOCSIT TaKHe, B KOTOPBIX MEIMATOPAMM CJIYKHT:

1. CepoTonun 4. y-AMHHOMACTISTHAS] KUCIIOTA
2. Hopaapenanuu 5. l'ucramun
3. 'unun

5.Bbi0epuTe 0/IMH NPABWIbLHBIIA OTBET.

MexaHu3Mm 3amyCcKa MBIIIEYHOI0 COKPAIIEHUS MPOUCXOTUT:

1. 3a cuer sneprun AT®, koTopast obecrieunBaeT 3PPEKT «rpedKay BeCeITbHOU JOIKH
2. 3a cuer nonos Ca®*

3.3a cuer sHeprun KpeatuHpocdara.

4. 3a cuer coBMecTHOTO jeficTBis nonoB Ca®* u kpearnnpocdara

6.BbI0OpaTh HeCKOJILKO OTBETOB

Cepaie 6opercs 3a AUACTOLY, OITOMY /IJII MUOKAP/IA XapaKTePHO:

1. HanGounpiiee cpoaCTBO K MOHAM KaJIbIIH

2. CpoacTBO K MOHAM KaJIBIIUS HIDKE, 9€M B CKEJIETHOM MBIIIIE

3. Boicokast aktiBHOCTH Ca* -ATd-a351

4. Huzkas aktuBHOCTh Ca’ -ATd-a351

7. MexaHU3M COKpaIlleHHsI CKeJTEeTHOT0 MbIIIEYHOT0 BOJIOKHA 3aKJII0UAETCH B:
1) yMEHbIIEHNH JUIMHBI TOHKHUX (aKTHHOBBIX) MUO(PHIAMEHTOB;

2) yMEHBILICHUH JUTHHBI TOJICTHIX (MHO3WHOBBIX) MHO(MHIAMEHTOB;

3) CKOJBbKEHHN MHOPHIAMEHTO3.

8. Yka:kuTe nocjie0BaTeIbHOCTb ITANOB MbIIIEYHOTO COKPALIEHHUSI:

1. TIpoucxoauT CKOJMbXEHUE HUTEH aKTUHA BAOJIb HUTEH MHO3HHA.

2. [IpouCXOANUT KOHTAKT TOJIOBKM MUO3MHA C aKTHHOM.

3. [Ipoucxoaut ruaponn3 AT® u BblIETICHIE SHEPTHH.

4. Ilposiensierca AT®-a3Hast aKTUBHOCTb FOJIOBKM MHUO3MHA.

5. AKTHUH CBsI3aH C MUO3HHOM.

9. TponmoM1o3MH BBHINMOJIHSET cJIenyoiue pyHKIUN:

1. 6;1OKUpYyeT CBA3h MEKAY aKTHHOM M MHO3WHOM;

2. cnocoOcTBYeT YOOpKE HOHOB KaJbLINs;

3. OOKHPYET CBSA3b MEKY HHTHOUTOPHON CyOBeIMHUIICH TPOTIOHUHA U KOHTAKTHBIM Y4aCTKOM
aKTHHA;

4. narubupyer rugponu3 ATO.



10. Posb AT® npu MBIIIEYHOM COKPALICHHH 3aKJII0YAeTCHA B CJIeyIoIeM:
1. akTHBaIMS MBIIIIEYHOTO COKPAICHHUS,
2. perymsmust GyHKIHN TPOTIOHWHA,
3. aKTHBaLMUS aJCHWIATIUKIA3HONW PEeaKIuH;
4. aktuBanus Ca2+ -ATd-a3sr1;
5. obecrieueHre PEMmoIApU3aITId MEMOPAHEI.
ITal0HbI OTBETOB:

112 |3 |4]|5]6 7 8 9 10
3121 (22|13 3 2—4—-3-55-1 |1 1,4
2.2. [lepeyeHb MPUMEPHBIX TeM IJIOCCAPHEB 151 TEKYIIEro KOHTPOJISI yCIIeBAeMOCTH
1.CtpoeHue u pyHKUMHU 0eJIKOB U AMUHOKHUCJIOT
1. Knaccudukanus npoTeHHOreHHBIX aMHUHOKHCIIOT.
2. OyHKIMKM OCJIKOB: CTPYKTYpHas, KaTaJUTH4YeCKas, TPAHCIIOPTHAas, pPELENTOpHasd,
PEryJsITOpHasi, 3alUTHAsI, COKPaTUTEIbHAS.
3. OU3NKO-XUMHYECKHE CBOWCTBA OEIIKOB.
4, JloMeHHas ¥ oMTrOMepHast CTPYKTYpa OeJIKOB.
5 Oco0eHHOCTH TPOCTPAHCTBEHHOW OpraHU3aIiH OEITKOB.
6 CBsi3u, CTaOWIN3UPYIOIIUE MOJICKYJIBI OCIIKOB.
7 B3anMocBs3b CTPYKTYpBI U PYHKIMH OEITKOB.
8 [Iporeccsl feHaTypanuu U peHaTypamnuyd OeIKOB.
9. IIpocThie u coXxHbIE OETKH.
10. I'eMornoOuH: CTpYKTYypa, CBOHCTBA, BUMIBI.
11. [Iporeomuxa.
12. A3OTHCTBIN OataHc: BUABI, 3HAYEHHE.
13. [Iporennaser XKKT.
14. BospacTHbele M3MEHEHHSsI KAYeCTBEHHOTO M KOJIMYECTBEHHOTO COCTaBa reMOrioOnHa B
KPOBH.
15. OyHKIMH MUOTTIOOMHA ¥ TeMOTIIO0HHA.
2.ButaMuHbI
1. Ponb BUTAaMHUHOB /17151 OpraHU3Ma YeJIOBEKa.
2. BopopacTBoprMble BUTAMHHEL, KaK MPeANIeCTBEHHUKNA KO(pEepMEHTOB.
3. 3.Butamun B; — ero ctpoeHue, 3HaueHHE, UCTOUHUKH, aBUTAMHHO3.
4, Burtamun B; — ero crpoenue, 3HaueHNE, NCTOUHUKH, aBUTAMUHO3.
5. Butamun Bg — ero ctpoenue, 3HaueHne, ICTOYHUKH, aBUTAMUHO3.
6. Butamun PP — ero crpoenue, 3HaueHue, ICTOYHUKH, aBUTAMUHO3.
7. Burtamun By, — ero ctpoenue, 3HaueHHe, HICTOYHUKH, aBUTAMHHO3.
8. Burtamun C — ero ctpoeHue, 3HaueHIe, HICTOYHUKH, aBUTAMHHO3.
9. Burtamun A: cTpoeHue, 6uonoruuecKast poib.
10. Buramun D: crpoenue, Ouonorudeckas posb.
11. Buramun E: crpoenue, Ouonoruueckas posb.
12. Burtamun K: crpoenne, Ouonorudeckas pois.
13. ['umo-, runep- u aBUTAMHUHO3BI.
14. Bruoxumuueckas xapakTepuCTHKa IaTOreHEe3a OCTE0opo3a.
15. buoxumuyeckas xapakTeprCTHKa IATOr€HE3a paxuTa.

9. CtpoeHue U CHHTE3 HYKJIEHHOBBIX KHCJI0T. O0MEH HYK/1€0THI0B

1. Ocobennoctu crpoennst JJHK u ee ponu B )KHU3HU KIIETOK.

2. CtpoeHue u poib pa3niHbix BujoB PHK.

3. BrocuHTe3 MyprHOBBIX HYKJIEOTHIOB.

4. Hapymenust metabonu3ma IypHHOB: ojaarpa, cuaapom Jlema-Haiixana.

5. IlpumeHenne HMHTUOWTOPOB CHHTE3a JAE30KCHPUOOHYKIEOTHIOB B XHMHOTEpAIHH
OHKOJIOTMYECKHX 3a00JIeBaHuUil.

6. Hapymenus metaboian3mMa NTUPUMUAIUHOB.

7. Permukanus: pons JJHK-monnmepas u JJHK-nurassr.
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8. Mexanu3msl aerpaganuu u penapanuu JHK.

9. Dranbl TPaHCKPHIILMN: TPOMOTOPHI, TEPMHHATOPHI, OTICPOH.

10.ITpoueccunr PHK.

11.CpoiicTBa reHeTHYECKOTO KO/a.

12.0cobennoctu crpoenus u pynknuit T-PHK.

13.Opranuzanus 1 GyHKIHOHUPOBAHUE PUOOCOM.

14.9tanb cuHTe3a OeKa (MHUIUALINS, JTOHTAIUS, TEPMHUHAITUS ).

15.JIekapcTBeHHBIE MIPENApaThl - HHTUOUTOPHI CUHTE3a HYKJICMHOBBIX KHUCIIOT U Oellka.
2.3.IlepeyeHb CUTYAIMOHHBIX 3224 JJIs1 TEKYIIEro KOHTPOJISI ycrieBaeMOCTH (110 TeMaMm)
1. Ctpoenue u GyHKUMHN 0EJIKOB U AMHUHOKHUCJIOT
1. Kak 00bACHATD, 4TO 0eJIOK MOJIOKA Ka3erH NPU KANSYeHUH CBOpaYuBaeTcs (BbINafaeT
B 0Ca/10K), €CJIM MOJIOKO KHcJI0e?
Jlimst oTBeTa:
1. BcoMHMTE, YTO Takoe PacTBOPHUMOCTD OEJIKOB, UeM OHa 00ycIoBIeHa?
2. Yto Takoe U303JeKTpUUeCcKas Touka Oenka?
3. Kak MeHsoTCSs CBOMCTBA OETTKOB B H303JIEKTPUIECKOH TOUKE?
JTaJIOH 0TBeTa
IIpu kumsiueHNN MOJIOKA Ka3eHH BCerza JAEHaTypUpyeT, HO BBINAaJaeT B OCAJOK TOrJa, KOrJa JIMIIEeH
3apsia, a ATO OPOUCXOIUT B KAcIoM Monoke. CinegoBarensHo, UOT ka3emHa HaXOOUTCS B KUCIOH
cpene.
2. IIpu HenmpaBWJIBHOH 3KCIIyaTAIMH TEYHOT0 OTONJIEHMA Yy JIOAeil 4acTo NMPOUCXOAUT
OTpaBJ/ieHUE YTapHbIM ra3oM.
UTO NpOUCXOIUT IPU OTPABICHUH YTAPHBIM ra3zoM?
Yro Takoe HeTBEepTHYHAS CTPYKTypa Oenka?
Kak BimseT cTpykTypa reMorsioOnHa Ha ero QyHKIHIO?
Kakwue dhepmenTsl, obnamaronie 4eTBEpTUIHON CTPYKTYpOii, Bel 3HaeTe?
. Kakue n3ohepMeHThl HCTIONB3YIOTCS AJIsl IMarHOCTHUKH WH(papKTa MUoKapaa?
JTaJIOH 0TBeTA.
1. ITpu otpaBnennu CO reMor;iioOMH MpeBpamaeTcsi B KaporeMoriioOnH, KOTOPBIH HE COCO0CH
ca3piBaTh O,. Kpome Toro, CO unrudupyer 1V kommiekc ApIxaTeabHOH 1enu (HUTOXPOMOKCHIA3Y),
MpeKpalas TKAaHEBOE JIbIXaHHe

IR

2. YerBepTHuHasi CTpyKTypa Oenka — OOBEIMHEHHE HECKOJIBKUX ITONMIENTHIHBIX IIemneil
(cyObenuHmIT), 00IaTa0IIUX TPETHYHON CTPYKTYPOH, B €IUHYI0 (DYHKITMOHATIHHYIO CUCTEMY

3. KoonepatuBHoe B3anMojeiicTBue CyObIUIMH —obecreynBaeT S-00pa3HOCTh  KPHUBOM
HACBIIIICHUS TEMOTTIO0MHA KHCIOPOAOM

4. JlakTataeruaporeHasa, KpeaTHHKHHA32

5. JIAI 2, KK-MB

2. Butamunbl

1. B mnocnexHuii TpuMecTp 0OepeMEHHOCTH Yy JKEHIUMHbI NOSBUJIMCHL 00JM B KOCTAX.

Buoxumuyeckuii aHaAu3 KPOBH MOKA3aJ YBeJUYeHHE KOHIEHTPAIUM KAJbIMs, CHHUKEHHE
KoHIeHTpauuu ¢gocdopa 1 NOBbLINIEHHYI) AKTUBHOCTD 11eJ104HOi pocdaTazbl. C HapylIeHuIMHI
KAaKOr0 BUTAMUHA CBSI3aHA IaHHASI KIIMHUYECKasi KapTuHa?

O6ocHyiiTe:

1. Kakoe meyenune 10JDKeH HA3HAYUTD KCHIIUHE aKyTIep-THHEKOJIOT?

2. llpodunakTrky, Kakoi MaTOJOTUH JOKEH MTPOBOAUTH (OCOOCHHO TIIATENBHO) MenuaTp y peOeHkKa
3TOM KEHIIUHBI [TOCJIE POJIOB?

JTaJIOH 0TBeTa

l'umoButamuuo3 /1. Bpau neamarp MomKeH MPOBOAUTE MPOPUIIAKTUKY PAXHTA.

2. Kak BiausieT Ha CBEPTHIBAIOIIYIO CUCTEMY KPOBM NMOCTYIVICHUE B OPraHu3M BUTAMHUHA K,
2+

Ca u renmapuna? Kakune n3 3THX BellecTB AelCTBYIOT OBICTPO, a KaKkue TPeOYIOT BpeMeHHU /IS
peanu3zanuu coero 3¢pdexra?

st 06ocHOBaHUS OTBETA BCTIOMHHTE:

1. KakoBa 6uonornyeckasi posas Butamuaa K?
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2+
2. Kakyto pons urpaer Ca

3. B geM 3akimrodacTcs BIMSHEE TeraprHa Ha MPoIece CBEPTHIBAHUSI KPOBH?

JTaJI0OH OTBETA

Buramna K npuBoIuT K yBeNTWYeHHIO CBEPTHIBAHUS KPOBH HE cpa3y, TaKk Kak OH HauWHAeT padoTaTh
MOoCJIe CHHTE3a B TeYeHHM NpoTpoMOmHA. Ca HEMOCPEICTBEHHO SBJISETCS KOMIIOHCHTOM CHCTEMBI
CBCPTHIBAHUS KPOBH, IMO3TOMY IOBBIINIACT €€ CBEPThIBaeMOCTh ObicTpo ( Ca HCmoNib3yeTcs yis
OCTaHOBKU KPOBOTCUCHMIA). ['emapiH CHIDKAET CBEPTHIBACMOCTh KPOBH, UCIIONB3YETCS JUIsS JICUCHUS
TpOMOO30B.

3. DepMeHTHI

1. O d4YeM MOKET CBHACTEJBCTBOBATL pe3KOe IOBBIIICHHE B KPOBH AKTHBHOCTH
acnapratramunorpancdepassl (ACT), ecim wu3BeCTHO, 4YTO 3TOT (epMEHT JOKAIU30BAH
NMpPeuMyleCTBEHHO B cepaue?

JIJIst oTBETa BCIIOMHUTE:

1. K xakomy knaccy otHocutcsa ACT?

2. IloyeMy npy MAaTOJOTHH B KPOBH MOBHIIIAETCS aKTHBHOCTh BHYTPHUKJICTOYHBIX ()EPMEHTOB?
JTaJIOH 0TBeTa

WNudapkr muokapna. ACT sBusercs BHYTPUKIETOYHBIM (PEPMEHTOM W €r0 aKTHBHOCTh B KPOBH
MOBBIIIAETCS IIPU PA3PYIIEHUH KIIETOK.

2. CpaBHuTe cnenu(UYHOCTH [IeHCTBUA ABYX TpPynn MNenTHIa3 — NHUIIEBAPUTEILHOI0
TPaKTa U CBepThIBaLIeil cucTeMbl KPoBH. B kakoM ciyyae cneyu()u4HOCTD BbILe?

s 060CcHOBaHMS OTBETa BCIOMHHUTE:!

1. Yro Takoe nmentuaasbl, K KAKOMY KJlacCy OHU OTHOCATCS?

2. Yro Takoe crienupuIHOCTh PpepmeHTa?

JTaJIOH 0TBeTa

[lenTuaasel cBepTHIBAIONICH CHCTEMBI KPOBH ACHUCTBYIOT JIUIIL HA 1-2 CTPOTO ONMpEAETICHHBIX OelKa.
[TumeBapuTenbHble MENTHAA3bl JIEHCTBYIOT Ha JIOOBIE OENKW, COJAEpIKallfie OIpelesieHHbIC
NEeNTUAHBIE CBs3M. TakuMm 00pa3oM, CIeHU(pUYHOCTh MENTHAA3 CBEPTHIBAIOLICH CHUCTEMbl KPOBH
BBIIIIE.

4. Crpykrypa n pyHKuun JJunuaos buosornyeckne meMOpaHsbl.

1. ¥ manpuuka 6 jer Habawoaaercsi ObICTPAasg YTOMJISEMOCTb, HECIIOCOOHOCTh K BBINOJHEHUIO
(uznyeckoii padotel. Ilpu ucejien0BaHUM KIE€TOK MBI, B3ATHIX MyTeM OHONCHH, 00OHAPYKUJIH
0oJbIIMe BKJIOYEHMs TpuUanwiaraunepuHosB. Ilpm onpegeneHum #uX KoJaM4YecTBa B TaKHX
KJIETKAX HMX KOHUEHTPAIlMH OKa3aJHCh B HECKOJIbKO pa3 0oJblle, 4eM B HOpMe, a
KOHIIEHTPAalUMsA KAPHUTHHA B 5 pa3 MeHb11Ie.

[Toyemy mpu AaHHOM 3a00JEBAHWM PE3KO CHIDKACTCS CHOCOOHOCTH BBITIONHATH JIUTEIBHYIO
¢bu3nyuecKyto HarpysKy?

ITaJIOH 0TBeTa

IlockonmpKy KOMMYECTBO KApHUTHHA CHW)KEHO, TO M OKHCIEHHE >KMPHBIX KHCIOT B MBIIIIAX
MIPOUCXOANT OYEHb MEIUIEHHO. BcCieAcTBHE 3TOrO KHMp HAaKaIUIMBAaeTCS B MBIIIEUHBIX KIIETKAX.
OxwuciieHre XUPHBIX KUCIIOT - BaXKHBII HCTOYHUK SHEPTUH, IO3TOMY B JAHHOM Clly4dae COCOOHOCTH K
BBITTOJTHEHHIO (PU3UYECKON pabOTHI 3aMETHO CHIKEHA.

2. lIpu6an3NTEJHLHO OAHA TPETh *KMPOB, MOJYyYaeMbIX ¢ nMuiei, /[o/:kHa ObITH PaCTUTEILHOTO
npoucxosxxnenus. [lloxreepaure 310, 1aB OTBETHI HA CJeIyIOLIHe BONMPOCHI.

A. HazoBure wusBecTHle Bam He3ameHuMble (aKTOphl MUTAaHUS, KOTOpBIE coOJepXarcsi B
pacCTHUTENBHBIX Maclax.

5. CuHTe3 KakuX PeryisaTOpHBIX MOJIEKYJ HMPOM3BOAHBIX JIMMBAOB OyAeT HapylleH NMPH HEAOCTATKE
9THX (pakTOpoB?

B. Kakue ¢yHKIMH BEITOJTHSIOT B OpraHU3ME 3TH IPOU3BOIHBIC JTUIHOB?

JTaJIOH 0TBeTa

A. DcceHnManbHbIC JKUPHBIE KUCIIOTHI, KJIPOPACTBOPUMBIE BUTAMHHBI.

b. TlpocrarnananHbl (TpPOMOOKCAHBI, IEHKOTPHUEHBI).

B. SIBistroTcst TOpMOHAME MECTHOTO JCHCTBUSI.
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5. BBenenue B 00MeH BemecTB. BuoJjiornyeckoe OKucjJIeHHe

1. HexoTopsble 6akTepun, APOKKH, MAPa3UTHPYIOLHE YePBH He HYKIAIOTCSl B KHCJI0po/e.
Kakoii u3 aByx cmnocodoB oOpa3zoBanusa AT® wucnojbdyercss y 3THX OPraHu3MoOB I
AKKYMYJISII[AH SHePTruu?

JIi1st oTBETa BCIIOMHUTE:

1. Uto Takoe dhochopunupoBanue?

2. Yro Takoe cyOCTpaTHOE U OKUCIUTENBHOE (pochoprnupoBanue?

3. Uem 31 THIBI POChHOPUITHPOBAHUS OTIUIAIOTCS APYT OT Apyra?

JTaJIOH 0TBeTa

Jist akKyMyIISIIAY SHEPTUH Y TaHHBIX OPTaHU3MOB HCIIONB3YeTCs CyocTpaTHOe ochoprIpoBaHHE.
2. PoreHon (TOkcHMYHOe BellleCTBO, BhIpadaTbiBaeMoe OJHHUM W3 BUAOB pacTeHuii) pe3ko
NMoAABJISIeT AKTUBHOCTh MUTOXOoHApPUAIbHOoI HA/IH-nernaporenasnl. TokCHYHBI aHTHOMOTHK
AHTHMHUIMH CHUJIbHO MHTUOUpYeET OKMCJIeHUe YOumxuHoJsa. [lomycTuMm, 4To 00a 3TH BellecTBa
0JIOKMPYIOT COOTBETCTBYIOLIME YYACTKH AbIXaTeJbHOW uHenu ¢ paBHOH 3((PeKTUBHOCTHIO.
Kaxoii u3 Hux 0yaer npu 3ToM 00Jiee MOIIHBLIM 110M? JlaiiTe apryMeHTUPOBAHHBbIN OTBET.

st 060cHOBaHUS OTBETA BCIIOMHUTE:

1. Yto Takoe OJIOKATOPHI ABIXaTEIBHOM 1ernu?

2. Ha xakux y4yacTKax JbIXaTelbHOM 1enu moctymaet Bogopoa oT HAJIH u qDA,Z[HZ?

ITaJIOH OTBeTa

Bonee MouHbIM siioM OyneT aHTUMUIIMH, TaK Kak OH OJIOKMPYET MOCTYIUIEHHE BOJOPOAa Ha y4acTKe
0T yOUXHMHOJIA, a 3HAYUT BOJOPO HE MOCTyHaeT He TOJIbKO OT PA/I-3aBHCUMBIX NEruaporeHas, HO U
ot HAJIH-gerunporeHassl.

6. O0MeH 1 pyHKIIUM YI1€BOAOB
1.0mucano aBa Tuna 3adosneBanmii. st onHoro xapakrepen aegekrt ¢gocdopuiiaspl MbIIIL, s
apyroro - mevenu. HazoBure mpusnaku 3Tux 3adojeBanmii. Kak m3MeHHTCS KOHIEHTpaLus
JaKkTaTa B KpoBH mnocie ¢usuueckoii Harpyskn? KakoBa peakuusi 0oJbHBIX HA BBeJleHUE
rJII0Karona?
Jlis orBera:
1. BcriomHMTE, B KaKOM IIpoliecce ydacTByeT dochopuiaza’?
2. Hanmmure cxemy nporecca. Yem pa3nngaroTcsi 3TH MPOLECCH B IEYEHU M MBIIILAX ?
3. B xakoM cny4ae ¢pu3nuecKasi Harpy3Ka COIpOBOXKAACTCS TUIIepIaKTaTeMuei?
4. Yto Takoe rimokaron? Ero ydacTtue B peryisiiiu yriieBoJHOTO OOMEHa.
JTaJIOH 0TBeTa
IIpu nedexre docdopunazpr Memmr OyneT HaOmMOmaThCs MblmedHas ciadocts. [lpu gedexre
¢dochopunazel medeHn OyIyT YBEIMUYEHBI pa3Mepbl ATOrO OpraHa, HaONIOAeTCs THITOTIMKEMHUSI.
KonnenTpanus nakrata nocie GU3NUECKON Harpy3Kd HE U3MEHUTCs. BBejeHue TilokaroHa BBI30BET
TUIEPIIIMKEMHUIO 33 CYET CTUMYJIALUH [TIIOKOHEOTeHe3a.
2.MHorue mnaToreHHble MHUKPOOPraHu3Mbl (BO30yaMTeJM THOWHBIX WHGQpexkuui, rasoBoi
TaHrpeHbl) coAep:KaT (epMeHT THATYpPOHHAA3y, KOTOpas CHOCOOCTBYET BHEAPEHUI0 ITHX
MHMKPOOPraHU3MOB B TKAHHU, 2 TAK/Ke BO3SHUKHOBEHUIO M PACHPOCTPAHEHUIO NMATOJOrHYeCKOro
npouecca. [louemy 310 npoucxoaur?
Hns oTBera:
1.HazoBuTte cyOCTpaT ruamrypoOHUIa3bI.
2. BcnoMHHTE JTIOKaTU3alMIo THATYPOHUAA3bl B TKAHH?
3. Kakyto posp Urpaer ruagypoHua3a B paclipoCTpaHeHHH NaTOJIOTHIECKOro mpoiecca?
JTaJIOH 0TBeTa
['manmypoHOBast KUCJIOTa SBJISIETCS OCHOBHBIM MEXKJIETOYHBIM BelleCTBOM. Ee MoneKysbl B BUJIE Tels
ABJISIFOTCSA CBOCOOPa3HBIM (QHIIBTPOM, 33/1€P>KUBAIOIIIM
MUKpPOOHBIE W WHBIC KpYIHBIE YaCTHIBI, TMONJAl0NKe B OpraHusMm. [ wamypoHHaza
MUKPOOPTraHU3MOB ~ pa3pyllaeT THATYPOHOBYIO KHCIOTY, 4YTO IO3BOJSIET MHKPOOPraHU3MaM
NPOHMKATH B KPOBEHOCHOE PYCJIO M MEXKKIETOYHOE POCTPAHCTBO.

7. OO0MeH TUIIHI0B
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1. Myxuuna, 45 JieT, Ty4HBIi, 00paTHJICS ¢ %kaJ00aMHi HAa NeproANYecKHe 601U B 00J1aCTH
cepala M OJbIIIKY. AHaJM3 JIMIHAOB KPOBH HATOINAK IMOKA3a/: CcoOAep:KaHHe o001ero
xoJiecTepojia — 6,5 MmmouIn/a, xoJecreposa JIBII — 1,4 mmoas/a, TAT — 8 mmoab/a (Hopma — 1,5-
2,5 MMoJIb/).

1. Jns Kakoil MaToNorMM XapaKTEpHBI IEpEedYHCICHHbIE W3MEHEHHS B ITOKa3aTelsx
IJ1a3MBI KPOBH?
2. Yro Takoe k03¢ punueHt areporeHHoctu? KakoBo ero 3sHadeHue B HopMme?
3. Yemy paBeH KO3 PHUIHUEHT aTEPOTeHHOCTH B JaHHOM ciiydae?
4. Ha gem ocHOBaHO /ieiicTBHE IpenapaToB, CHIKAIOIINX COJIEpKaHHIE XOJIeCTepoia B KPOBHU?
5. [ToyeMy Ty4HBIM JTIOISIM PEKOMEHIYIOT TUETY C TOHMKEHHBIM KOJIMYECTBOM YTIIEBOOB?
ITaJIOH 0TBeTa
1. I'mnepxonecTepuHeMus ¥ TUIIEPIUIIEMHS XapaKTEPHBI JUTI aTePOCKIIEPO3a U OKHUPEHHS.

2. (06]_].[1/1171 XC - XCHBH)/XCHBH

B Hopme K, <3
3. Ka=(6,5-1,4):1,4=3,6, T.c. BbIIlIC HOPMBI.
4. Oto unrubutopsl ' MI-KoA-penykrassl — xioueBoro gepmMeHTa OMocuHTE3a XOJecTepoa.
YMeHblIaeTcs ero noctyrmieHue B kpoBs B coctase JIOHII—JIHII u oTnoxeHne B CTEHKax COCYJ0B.
5. [Ipy OKHCIEHHH YTJIEBOIOB OOpa3ylOTCS HMCXOAHBIE META0ONUTHI ISl CHHTE3a IKHPHBIX

kuciot, TAT u xonecrepoina — anetun-KoA u hocoauokcraneToH; npu U30BITKE ITHX BEIICCTB OHU
PaxoayIoTCsl Ha CHHTE3 JKHUPOB.

2. B kpoBU nManueHTa 0TMEYEHO MOBBILIEHNE COEPKAHUS JTUMUTOB.

1. MoXeT 1 3TO 3aBUCETHh OT HAPYIICHUS MPABIII B3STHSI KPOBU HA aHATU3?

2. Kak Ha3bIBaeTCs 3TO COCTOSIHUE?

3. B cocTaBe KakuxX COEAMHEHUN HaXOAATCS JTUIUABL B KpOBU?

JTaJIOH OTBETA

Ja mMoxeT, eciu KpOBb B3sUIM y TAIIMEHTA MOCJE €bl. DTO COCTOSHUE HA3bIBACTCS TUTICPIIUAIHICMUS.
B sToMm cimydyae kpoBb OoraTa XMIIOMHUKPOHAMH.

8. O0MeH 0eJIKOB M AMUHOKHUCJIOT
1.Y nanmeHTa, rocnMTAJIM3MPOBAHHOIO IOCj]e AOPOKHO-TPAHCIIOPTHOrO0 MNPOUCIIECTBHUSA, B
njia3Me KpoOBH OOHApY:KeHO NOBBbILIEHHEe KOHUEHTPALMH MOYEBUHBI, KPeaTHHA U CHHUKeHHe
KpeaTuHHHA. B MoYe ObLT 00HAPYKEH KpeaTHH.
B 1eM npuunHa NOBBINICHHST KOHIIEHTPAIIUH MOYEBUHEI?
UTto Takoe KpeaTUH U KpeaTUHUH?
KakoBa Gnonornueckast pojib KpeatuHa?
[Toyemy B Tu1a3Me KPOBH MOBHIIIACTCS KOHIIEHTPALIUS KpeaTHHA?
. AKTUBHOCTb KaKMX (DEpMEHTOB IOBBILIAETCS B ONIMCAHHOM Cily4yae?
ITaJIOH 0TBeTa

GAwN e

1. BcenencrBue  pacmama  Oenka M TOCHEAYIOMIETO  JIE3aMHHUPOBAHUS  aMHUHOKHCIIOT
0cBOOOXKIaeTcsl OOJBIIOE KOJIMYECTBO aMMHAKa, KOTOPBI 00e3BPEKUBACTCS MYyTEM MPEBPAIICHUS B
MOYEBHHY.

2. KpeaTtun — npoaykT MeTabosin3Ma M, apr, MeT; KpeaTHHHH o0pa3yercs u3 kpearuHgdocdara.
3. Kpearun myrem gochopunrpoBaHus mpeBpaacTcsi B MAaKpodpr kpeatuHdocdar.

4. Kpeatnun He merabomusupyercss OO KpeaTHMHHHAa B pPE3yJIbTaTe IMOBPEXKICHHS CKEJIETHBIX
MBILIIL, & TAKKe, BO3MOKHO, YEPEITHO-MO3TOBOH TPaBMBI.

5. Kpearuakunazst (MM, BB), Tpancamunas.

2. BoJabHOH ¢ TIOHM:KEHHOH KHMCJIOTHOCTBIO KeJTyJOYHOI0 COKa BMeECTO PEeKOMEHI0BAHHOM
BPAa40M COJISIHOW KHCJIOTHI IPHHUMAeT YKCYCHYIO.

1. IlomHOLIEHHA JTK 3Ta 3aMeHa?

2. K yeMy MOXET IPUBECTH CHI)KEHNE KUCIOTHOCTH KEITyT09HOTO coKa?

JTaJIOH 0TBeTa

Her, tak kak comnsiHas kucioTa HeoOXxoanma aisi HaOyXaHus W ACHATypauuu OENKOB, aKTHUBALUU
NETNICHHOTeHa, 00JIafaeT OaKTePHUIIMAHBIM JIeHcTBHEM, co3aaeT ontuMyM pH st paboTsl GepMeHTOB,
a YKCyCHasl KMCJIOTa STUMHU CBOMCTBaMH HE 00Ja/iaeT.
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9. CTpoeHHe M CHHTE3 HYKJIEMHOBBIX KHCJI0T. O0OMEH HYKJICOTHI0B

1.Ilepeunciaure BO3MOKHbIE MOCJEACTBUS MYTAlMH, BbI3BAHHOI 3aMEHOH OJHOr0 OCHOBAHUS
sykapuornyeckoii JIHK B yyactke, kogupywiem pepMeHT.

s 060cHOBaHHS OTBETa BCIOMHHTE:!

1. Yro takoe mytarnuu? Kakve BUapI MyTalnii BB 3HaeTe?

2. Uto Takoe dhepMeHTHI? UTO Takoe aKTUBHBIN EHTP GepMeHTa?

ITaJI0H 0TBETA

B pesynbrare Takol MyTalMy MOCIACICTBHS MOTYT OBITh Pa3HBIMU. DTO 3aBUCHUT OT MECTa MyTallu U
ee poIlM B KOIOMPOBAaHWHM aMHUHOKHCIOT. Ecimm Takas MyTamus TOMajer B KOHEN TPUIUIETa, TO
MOCIIeICTBAN He OyIeT, eCIi JK€ OHa OKAXKETCS B TPUIUIETE, KOAUPYIOMIEM aMHHOKHUCIIOTY, BXO/ISIITYTO
B COCTaB aKTUBHOI'O IEHTpa ()epMEHTa, TO CHHTEC3MPOBAHHEBIN OCIIOK HE CMOXKET BBIIOIHATH CBOU
(GyHKITHH.

2.1 nedyeHMs mOAArpbl McmoJib3yercs:i ajuionypuHos. Ilouemy B pe3yiabTare JeyeHHs
00pa3yoTCcsl KCAHTHHOBBIE KAMHH?

st 060CHOBaHHS OTBETa BCIOMHHTE:

1. Yto Takoe nonxarpa?

2. Ha yeM ocHOBaHO pUMEHEHHE aIOMypHUHOJIa?

3. 13 uero obpa3yeTcs KCaHTHUH?

DTaNloH OTBETa

CremneHb pacTBOPUMOCTH KCAaHTHHA Ha MTOPSAIOK BBIIIE, YEM Y MOYEBOM KHUCIOTHI, HO TIPH YBEITHYEHUH
€TI0 KOHICHTpaluuu BCJICACTBUC TOPMOKCHUA aKTUBHOCTH KCAHTHHOKCHIA3bl aJUIOITYPHUHOJIOM MOTYT
00pa30BBIBATHCS KCAHTHHOBBIE KAMHU.

10. Buoxumus neyenn

1.Y nauueHTa B aHaMHe3e NepeHeceHHbIH renaTut. [lpu o6ciieioBaHuN BHISIBJIEHO yBeIUYeHHE
NMeyeHW W M3MeHeHHe ee YJbTPa3BYKOBOii CTPYKTypbl. IlocTraBieH pamarHo3: KupoBas
TpaHchopmanus (MHPUABTPALINS ) ICUCHH.

1. O ueM CBUETEILCTBYET KHUPOBasi TpaHchopManus nedeHn?
2. YKaxuTe MEXaHU3M BOSHUKHOBEHUS TaHHOW MATOIOTHH?
3. Hazosure 00mme meradonurel cuare3a TAL u T'OJI.
4. [Touemy MUMOTPONHBIE (PAKTOPHI 3aMEJIAIOT YKUPOBYIO TPAHC(HOPMAITUIO TICUCHH?
5. Kakue BemecTBa MOXKHO OTHECTH K JIMIIOTPOIHBIM (pakTopam?

ITaJIOH 0TBETa

1.0 noBeitiennu copepxkanns TAD' B meuenu cBoime 10% BrakHo# CyOCTaHIIMM, TIPU 3TOM KHUPOBBIE
KaIlUIA BBISBIISAIOTCS 0OJiee YeM B TOJIOBHHE TelaTOlUTOB. JTO CBS3aHO C YCKOPEHHEM OMOCHHTE3a
TAI B nedyeHU WM BO3HUKAIOIIKUMHU TPYIHOCTSIMU Ipu BbiBeeHUU TAI B KpOBb.

2.He cMOTps Ha MHOXECTBO NPUYMH XKMPOBOHM TpaHc(oOpMalMy NE4YEeHH, OOBIYHO B €€ Pa3BUTHUH
UTPAIOT POJIb IBa MEXaHMU3Ma: MOBBIIeHHE mocTymieHus: TAI' B rematonuThl BCleACTBUE MEpeeIaHns
WIN TUNEPIUNEeMUd U Hapywmenue oOpasoBanus JIOHIL, wacto 3a cder cHuXeHUs OMOCHHTE3a
rinepodochonunuios wim anonporenHoB (Apo). U, kak ciexctsue, 3amenienue BoieneHus TAD
U3 TIEYEHHU.

3.®ochaTuaHas KUCIOTA ¥ AUAITUITITUIIEPOIT

4.0nu ycunusarot 6nocuntes B neuenu [ ®JI, 3amennsas odpazosanue TAT

5.9T0 XOJNWH, WHO3WTOJ], BUTaMUHBI Bz, Bs, Bo, Bi, Metmnmernonun (But.U), ITHXKK (But.F),
aMUHOKHCIIOTHI CEPHH, METHOHHH U JIP.

2.MyxunHa 40 jger Kajgyercs Ha KeJTYIIHOCTh KOXHBIX NMOKPOBOB. B KpoBH yBean4eHO
coJepskaHue HeNMpAMOro (HeKOHbIOTHPOBAHHOIO0) OMIHpPYOMHA, B MOoYe He O0OHAPY’KeH MPAMOM
OnaupyOrH. YpoOUJIMH B MOYe M CTePKOOMWIIMH B KaJjie B 3HAYNTEIbLHOM KOJUYecTBe.

VYKaXuTe MaToJNOTHIO, Ul KOTOPOH XapaKTEePHBI JaHHBIE IPU3HAKH

Onuimre pacnaj reMoriaoonHa ¢ o0pazoBaHreM cBOOOTHOTO OunnpyornHa

HazoBute gepMeHT, y9acTBYIONNI B KOHBIOTAIIMK OMIHpYyOrHA

HazoBute MeTabonuTel, 06pa3yromuyecs Ipyu BOCCTAHOBICHUH OMIINPYOHHA B KHIIIEUHUKE

. CBoiicTBa HENMPAMOTO OMIMPYOHHA

ITaJI0H 0TBETA

1. I'emonuTideckas (HaAmeueHOUHAS) )KEITyXa

SIF RN
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2. Pacniag remormoOmnHa mpoucxomuT B kieTkax POC W HauMHACTCS C OKHUCIUTEIBHOTO
pacIeruieHnss METHHOBOTO MOCTHKAa MEXAy | W 2 MHPPOJIOBBIMHA KOJBIAMH T€MOB INPH YYACTHH
HAI®H - 3aBucumoii remokcureHasbl. OOpasyercs BepaornnobwH. J[lamee or BepporioOnHa
OTIICIUISIOTCS TJIOOWH, JKeJIe30 U o0pasyercs ounuBepauH. bunusepaun BocctanapnuBaercs HAJIOH
— 3aBACUMOM OMIIMBEPANHPENYKTa30i B OUInpyOnH

3. Y 1d-rimokyponunTpanchepasa
4. Me3zobminHoreH (ypoOHIMHOTEH), CTEPKOOHIMHOTEH H Ap.
5. HexonbrorupoBaHHblii OMIHMpYyOHH HEPACTBOPUM B BOZE, TOKCHYEH, AT HETIPSMYIO PEaKIHIo

C JMa3opeakTHBOM Jpimxa (PO30BOE OKpAIIMBaHHUE IOyYaeTCs] TOJNBKO TMOCIE OCaXKIEHHUS OeIKOB
CITUPTOM HJTH KO(HENHOBBIM PEaKTHBOM), B KPOBH CBSI3aH C allbOYMUHAMH

11. O0meH XpOMONIPOTEHHOB
1.Y 001bHOr0 HMeeTcsl JKeJTYLHHOCTh CKJIep, CIU3HCTBIX 000/109eK U KOKH, TEMHAas M0OYa, KaJ
obecuBeyeH. B mia3mMe KpoBH NMOBBILIEHO COJEPIKaHME MPAMOro W HenpsiMoro dmiaupyouna. B
MoOYe omnpesessieTcs NpPsiMoid OUIMPYOHH U OTCYTCTBYET YPOOUIHMHOTEH.
1. s Kakol MaTOIOTUH XapaKTEPHbI TaHHbIE IpU3HAKU?
2.KakoBBI HCTOYHHUKH MTPSIMOTO ¥ HENIPSIMOT'0 OMJIMPYOUHA B TUIa3Me KPOBH?
3.Kakoii murment oOecrmeuynBaeT IBeT (eKaawii W MOYEeMy OHHM OOECIBEUMBAIOTCA IMPH JAaHHOM
3aboneBaHuu?
4 .Iloyemy OnmnpyOWH TOKCHYECH?
5.Kakoro OunupyOuHa Oombllie MPH yKAa3aHHOW JKENTYXe — MPAMOTO (CBSI3aHHOTO) MM HETPSIMOTO
(cBOOOIHOTO) U TIOUEMY?
ITaJIOH 0TBeTa
a. Mexannueckast (00TypallHOHHAs, TOJIIEYSHOYHAS ) KENTyXa
b. Henpsimoii OmupyOuH o00pa3yeTcss B pe3ysbTaTe pachaja TI'eMOTJIo0MHa, a MpsSIMOi
CHHTE3UpYETCs B IIEYCHHM IIyTeM KOHBIOraluu OwiupyOuHa C TIJIIOKYpOHOBOM KucioTod. Ilpum
HapyIICHUH OTTOKA JKEJIYH TUTMEHTHI BO3BPAIIAIOTCS U3 TENATOUTOB B KPOBb.
C. Oxpacky Kana 00ecTeqnBalOT CTEPKOOMIIMHOTEH M CTEPKOOMIMH — METa00IUThI OHITHpyOHHA.
BozHukatomue MOpensTCTBUS TOKY JKEMYM HE IMO3BOJISAET JKEJYHBIM IHUTMEHTaM MpPOAOJIKHUTH
JOBIDKEHHE II0 €CTECTBEHHOMY IIyTH 4Yepe3 KHUIIeYHHK. M Kam TepseT ecTeCTBEHHBIH IIBET
(axonuyeckuii Kamn)

d. Kak ruapodoOHoe BemecTBO OH JIETKO pacTBOpSETCS B OMIMIHMIHOM cioe MeMOpaH u
HapylaeT UX CTPYKTYpY U CBOWCTBA.
e. Bonblie  KOHBIOTHPOBAaHHOTO OWIMPYOMHA, JAIOIIETO MPSIMYIO IBETHYIO PpEaKIHio C

JIra3opeakTuBoM Opiuxa. DyHKIHSA TernaToUTOB HE HapylIeHa, U B HUX HOPMAIBHO MPOUCXOIHT
IPOLEeCC KOHBIOTAINH.

2. Y nanueHTa BbIABJIACTCS SPKAs *KeJITYIIHAS OKPacKa KOXKH, 3y KOKHM 1 OecliBeTHBIN KaJ. B
IUIa3Me KPOBH MOBBILIEH 00mIMi OMIMPYOMH, MpeMMYIIeCTBEHHO, 3a c4eT mpsaAMoro. B moue
NMPUCYTCTBYET NPAMOM OWINPYOHH.

1. Ha3oBuTe maTonoruto, 1yisi KOTOPOW XapaKkTepHbl yKa3aHHbIEC IPU3HAKH

2. Ilpu xaxko¥ KOHIIEHTpaly OUITUpyOrHa B CBIBOPOTKE KPOBHU pa3BUBAETCA KenTyxa?

3. KakoBo cooTHolieHne GopM OunupyOrHa B CBIBOPOTKE KPOBU B HOpME?

4. IloyeMy KOHBIOTUPOBAHHBIN OMIMPYOUH HA3BIBACTCS MPSIMBIM?

JTaJIOHHBIH 0TBET

1. OO6typanunonHas (MexaHu4ecKas, OJIeueHOTHAas ) KeaTyxa

2. Cabiie 35 MKMOJIB/JT

3. B HOpMe B CHIBOPOTKE KpoBHU 75% HenpsiMoro u 25% npsiMoro OunupyOunHa.

4. KoHBIOTUPOBAHHBIA OWIUPYOHMH HA3BIBACTCS MPSMBIM MOTOMY, YTO C JMAa30pPEaKTUBOM Jpliuxa
cpa3y JaeT PO30BYIO OKpacKy (TpsMasi peaKiius)

12. Buoxumusi KpOBH U MOYH

1. Y auu, AauTeSbHOEe BpeMsi YHOTPeOIAIONUX 3TAaHOJ, pa3BUBaeTcs HUPPO3 NMeYeHH H
NOABJISIIOTCH OTEKH.

1. KaxoBa mpuuuHa pa3BuTHS OTEKOB?

2. Kakue QyHKIMH BBITOTHSIOT aTb0OYMUHBI?
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3. Yro Takoe JOMEHBI U KaKOBa UX poJib B (GOPMUPOBAHUH OEITKOB?

4. Kaxue MeTonbl HCTIONB3YIOTCS IS ONIPEAEIeHUS alTbOYMUHOB?

5. Kak MeHsieTcst COOTHOIICHHE OETKOBBIX (hpaKIUi KPOBH IIPH Pa3HBIX 3a001eBaHUAK ?

ITaJloH 0TBETA

1. IIpn tmppose medeHn HapymaeTcs ee OeIOKCHHTE3Upyromas (YHKINS, BCIEICTBUE YETO B

KPOBU CHIDKAETCS COJIepKaHHue allbOyMUHOB. Boja, koTopas B HOpMe CBS3BIBAETCS C alnbOyMUHAMH,
3aJIEPIKUBACTCS B TKAHAX, YTO PUBOJIUT K PA3BUTHIO OTCKOB.

2. AnpOyMHUHBL: 1)peryIupyrOT OHKOTUYECKOE JAaBJICHUE B KPOBH M OCMOTHYECKOC JIaBJICHHUEC B
TKaHIX

2) OCYIIECTBISIOT TPAaHCHOPTHYIO (YHKIHIO, TEPEHOCS B KPOBH CBOOOJHBIE JKHPHBIC KHCIIOTEHI,
ounupy6un, Ca>*, neKapCTBEHHBIC BEIIECTRA

3) CBSI3BIBAIOT HOHBI METAIJIOB C MIEPEMEHHON BaIeHTOHOCTHIO (Zn, Cu, Fe), mpensaTcTBys TeM caMbIM
00pazoBaHMIO aKTUBHEIX (hopm Os.

3. JoMeHaMu Ha3BIBAIOTCS CTPYKTYPHO M (YHKIHMOHAILHO 00OCOOJIEHHBIE YYACTKH OETKOBOM
MOJIEKYJbl. MHOTHE O€KH UMEIOT JOMEHBI, [ BHITIOJHEHHSI ONPEACTICHHBIX GYHKIUH (adb0yMUHBI,
(uOpOHEKTHH, IAMUHUH U JIP.)

4. upoko UCTIONB3YIOTCS KOJOPUMETPUIECKUI METOA ¢ OMYPETOBBIM PEAKTHBOM.
5. Ilpu octpoM BocmaseHMH Y -TJIOOYJIMHBI MOBBILIAIOTCA, a HPU HMMYyHOIePHUIHUTE —
CHIDKAIOTCS 0- U B-rnoOynuHBI YBEIMYMBAIOTCS MPHU aTEPOCKIEpO3e, UIIEMHUYECKON O0Je3HH

cepana u ApYyrux BUAax MaTOJIOTHH.

2. Kak n3BecTHO, TenapuH B KPOBU B CBOOOJHOM BH/ie MIPAKTHYECKH He CYNIECTBYET, a B CHIILY
CBOUX CTPYKTYPHBIX 0COOCHHOCTEH B3aUMOJECTBYeT ¢ 0eJIKaMi KPOBH, AMMHAMM, NeNTHIAMMU,
AMHHOKHCJIOTAMH.

Kakyto posb B opranusme UrparoT KOMIUIEKCHbIE CO€MHEHUS relapuHa, BOZHUKAIOUIUE B KPOBU MPH
aKTUBALMU (YHKIMH IPOTUBOCBEPTHIBAIOLIEH CUCTEMBI?

JTaJIOH 0TBeTa

[Mpouecc koMIuIekco0Opa3oBaHus renapruHa ¢ 0eIKamMu U JPyTUMH

KOMITOHEHTaMH KPOBH CO3/J]a€T B OpTraHU3Me BBICOKMI aHTHKOAry-

JSIHTHBINA 1 GUOpUHOINTHYECKHH (POH, HEOOXOAUMBIH IS PEAOTBPAILEHHS

CBEPTHIBaHUSI KPOBU WITH ISl JIN3UCA YKE 00pa30BaBIIMXCs (YUOPHHOBBIX

CI'YyCTKOB.
13. Crpoenne u ¢QyHKnuss ropMoHoB. ['opMoHanbHasi peryJsuusi MeTa00JIHYeCKUX
NPOIECCOB

1. Y manmenTa OTMedaeTcsi YCHJICHHAsi NMHMIMEHTALMSA KOKH, KAXCKCHS M MbIIICYHAsA

ciaadocTb. B mia3me KpoBH CHMJKEHA KOHUEHTPAalUsi MOHOB HATpHs, XJ0pa, IJIIOKO3bI H
MOBBbINIEHA KOHIEHTPALWSA HOHOB KATHUS.

1. HazoBuTte matosnoruto, 151 KOTOPOM XapaKTepHHI JaHHbIE TIPU3HAKH

2. B 4yem npuunHa nanHoro 3aboneBaHus?

3. Kakune ropMOHBI peryJiupyroT BOJHO-COJIEBOM 0OMEH B OpraHU3My 4esioBeka?

4. [Moyemy mipu JaHHOM 3a00JIeBAaHUN HAOMIOJACTCS YCHIICHHAS! ITMTMEHTAIINS KOKU?

5. Kakurie ropMOHBI BBIpa0aThIBalOTCSl B MO3TOBOM M KOPKOBOM CJIO€ HaAIIOYEYHUKOB?

JTaJIOH 0TBETA

1. AnnuconoBa (OpoH30Bast) 00JIe3Hb

2. T'unmodyHKIMS KOphI HAATTOYSYHUKOB

3. OCHOBHBIM TOPMOHOM, PETYJIMPYIOIIUM KOHLEHTPALMIO HATPUs, Kallus U XJIOpa B OpraHu3Me

SIBIISIETCS. TOPMOH KOPBI HA/IMTOYEYHUKOB — ajbJiocTepoH. OH crocoOCTBYeT peadcopOIu HATpUsl U
XJIopa W OKCKpelUuHu Kanus. BomHBI OOMEH peryiupyercss TOPMOHOM 3ajHEH oMM TUnopu3a
BazonpeccuHOM. OH CHIKaeT 3KCKpelus BOJAbl M YBEIMYHBAET €€ PeadCopOLHI0 B IUCTAIBHBIX
ydacTkax HedpoHa.

4, IIpu rumodyHKIINK KOPHI HAITOYEUYHUKOB YCHIIMBAHUEM CeKperuu npeamectBeHanka AKTI
— MPOONMOMENIAHOKOPTHHA, KOTOPBIA OJTHOBPEMEHHO SBIISAETCS M MPEIIECTBEHUKOM MEIaHOTPOIIMHA,
CTUMYJIMPYIOIIEr0o CHHTE3 MEJTaHUHOB B KOXKE.

5. B wMmo3roBoM cioe BbIpa0aThIBAlOTCS HOpaApeHAIM ¥ aJpeHald, B KOPKOBOM —
MUHEPATKOPTUKOHIBI (ATBJOCTEPOH) U TIIOKOKOPTUKOUABI (KOPTHU30M).
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2.Y G01bHOT0 00HAPY:KEHA OMYXO0JIb HAAMOYEYHHKOB, MPOAYIMPYOIIAA
MOBBIIIEHHOE KOJIMYECTBO KOPTH30.1a.

A. IlepeuncauTe H3MEHEHHUS TTOKa3aTelieit KpoBH, HanboIIee
XapaKTepHbIE IS ATOTO CITydasl.

b. HazoBure ocHOBHBIE TPOIIECCHI, 00YCIOBINBAIOIINE TAHHBIE
W3MEHEHUSI.

B. CocraBbTe cxemy, OTpaKarollyr0 MeXaHu3M “00paTHON
CBSI3W” B PETYJISILMU CUHTE3a U CEKPEIIMH KOPTH30Ia.

JTaJIOH 0TBeTa

A. I'HIIeprinoKo3eMus, a30TEMHUSI.

b. I'moxoHeoreHes, KaTab0au3M aMHHOKHCIIOT.

B. I'mmoranamyc -> runo¢us -> Kopa Haja- -> KOPTH30,
(xopTHKOIMOEPHH) (KOPTHKO- TTIOUCTHUKOB

TPOIIHH)
14. MeTtabomyecKkue Npouecchbl B COSTUHUTEIbHOH TKAHI
a. IIpenapaTsl KOPTHKOCTEPOUIOB, B YACTHOCTH KOPTU30H, HHTUOUPYIOT J1ejieHHe

¢uodpodnacToB u odpazosanue MPHK npokoanarena.

Kak noBnusieT AIUTEIbHOE BBEIEHHE KOPTH30HA SKCIIEPUMEHTAIbHBIM

JKUBOTHBIM Ha BBIBEICHUE OKCHUITPOIMHA C MOYOM?

JTaJIOH 0TBeTa

Tak Kak npu BBEACHUM KOPTU30HA YMEHBIIACTCS CHHTE3 KOJUIAr€HAa, TO YMEHBLIMTCS M KOJIMYECTBO
OKCHIIPOJIMHA, BEIBOAUMOTO C MOUYOH.

2. llpm wu3yvyeHHH CBOWCTB KJIETOK MNPH MAJIWUTHU3AUMHM OOHAPYKEHO, YTO KOJHYECTBO
(pudpoHeKTHHA HA UX MOBEPXHOCTH CHHKAETCH.

A. IIpennonoxuTe, Kakoe U3 CBOWCTB 3710KaYECTBEHHBIX KIETOK

MOXKET SABUTHCS CIICACTBHUEM DTOI'O (I)aKTa.

b. Onummre xuMu4gecKkyro npupoay GuOpoHEKTHHA U 0COOEHHOCTH

€ro CTPOCHHSI.

ITaJIOH 0TBeTa

A. MeTtactazupoBaHye (U3-3a YMEHbBIIEHUS CBSI3bIBAHUSA KJIETOK C OKPY’KaIOIIEeH TKaHbIO).

b. I'muxonpotenH. MiMeeT JOMEHHYIO CTPYKTYpPY M HECKOJIBKO LIEHTPOB CBSI3bIBAHUSL.

15. HepBHasi M MbIIICYHASA TKAHD

1. K Bpauy o0paTHiicl MOXKWJIOH MYKUYHMHA € KajJ00aMHM Ha BO3HMKIIYIO B MocjiefHee BpeMs
MBIIIEYHYI0 ¢J1a00cTb. OH NPHUBBIK MOJB30BATHCH CJIAOMTEIbHBIMH CPEICTBAMH B 00JILIIMX
KOJIMYEeCTBaX, a HeJaBHO /JIsl JieYeHHUsl JIerkod (opMbl cepAeYHOH HeJOCTAYHOCTH eMy
NMPONMCAJIN TUYPETHK THAZHI.

1. B uém npuurHa BO3HUKHOBEHUS MBIIIEYHON CI1a00CTH?

2. Kak noBiusin quypeTuk?

3. UemM MOXHO IOMOYH OOJIEHOMY?

JTaJIOH 0TBeTa

[TpuunHOW MBIIIEYHON CNA0OCTH SIBISICTCS THIIOKAIMEMHMs, KOTOpas BO3HHMKIIA H3-32 MOCTOSHHOTO
MCIIOJIb30BaHMs CIAOMTEIBHBIX M MOTEPEH Kajus 4depe3 KHIeuHUK. [IporucaHHbIN AUYypeTHK emié
CUJIbHEE CHH3WJI ypOBeHb Kajus. HeoOXxomnMo mprMeHeHHe MpenapaToB Kajus IS HOpMaH3aliu
€r0 YPOBHS B KPOBH.

2. Ilpu 0Oone3nn IlapkuHcoHa BbIpaxeH AeuUHMT AodaMUHA, NJISI JeHYeHHs TPHUMEHSIOT
npenapatsl JJOP®A win naruduropst MAQO (unpaHuasug u ap.).

OOnpscHHTE JIeiicTBUE HA3BaHHBIX JIEKAPCTBEHHBIX IPEMapaToB, HAIIMCAB COOTBETCTBYIOLINE PEAKLIUH.
JTaJIOH 0TBETA

JODA nodamun (npenapat JJODA criocoOCTBYET yBEIMUSHHIO KOHIIEHTPAIIUH 0P aMIHa).
[Mpumenenne uarnOuTOopoB MAQO Tarke NPUBOJUT K YBEIUMICHUIO KOHIIEHTpAIUK TodaMuHa.

2.4.11epeyeHb 1a60PaTOPHBIX PAadoOT IS TEKYIEr0 KOHTPOJIS YCIIEBAEMOCTH 00yYalOIUXCS
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1. Ctpoenue u GpyHKIUHN (€JTKOB U AMUHOKHMCJIOT
Padora 1. Unentudukanus GyHKIMOHAIBHBIX I'PYIII, PAIHKAJI0B AMUHOKHCJIOT, TUIIA CBA3H B
Oeske
Ilpunyun memooa: B nabopaTOpHOW MpaKTUKE A HWACHTH(OUKAMH, MOTYKOINYECTBEHHOTO
ompezeneHus] OEIKOB M OTAETHHBIX AMHHOKHCIIOT OY€Hb YacTO HCIONB3YIOTCA [BETHBIE peakiun. B
[[BETHBIX PEAKIUAX MPOUCXOTUT B3aUMOJICHCTBHE CTIEU(PUIECKIX PEaKTHBOB C (D)yHKITHOHAIBHBIMH
IpynIamMu  PaguKalioB aMHHOKHCIOT, BXOJMIIMX B COCTaB O€JKOB, WM C TENTHIHBIMU
TPYIIIHPOBKAMHU.
OodopynoBaHue: TTPOOWPKH, ITATHUBBI JUIA MPOOUPOK W THIIETOK, CTEKJISTHHBIE MATOYKH, IMHITETKY,
MUKPOIIATIETKH, BOPOHKH, (PIIIBTPOBATBHAS OyMara, 3a)KUMbI, CITUPTOBKHL.
O0BeKT HCCIe10BAHUS U PeareHThl: PacTBOP AUYHOTO Oelnka; apruHuH 1% pactBop, Tpuntodad 1%
pactBop, OwmyperoBblii peaktuB, HuHTHApWH (0,2% BOAHBIN pacTBOp), a30THas KHCJIOTa
(koHIIeHTpHpOBaHHas), peaktuB Pojust, dTHoBbIt crmpt (96°), a-radron (100 Mr a-HadTona B 100 M
70 %-noro oaranoma), 10% pacteop NaOH, rumoxnopur Hatpus 5% BOJHBIA pacTBOp,
KOHIICHTPUPOBAHHAS YKCYCHasl KUCJIOTa, KOHICHTPUPOBaHHAS CepHAst KUCIIOTA.
Xon padoThI: cM. Tadm. 1.2
IIpakTnyeckoe 3Ha4YeHMe: JIAHHBIE pEAKIUH MOTYT OBITh HWCIOJNB30BaHbl U HM3Y4YCHUS
AMHHOKHUCIIOTHOTO cOCcTaBa 0Oellka, a Takke KOJMYECTBEHHOTO ONpeAeieHus Oellka B OMOJIOTHYECKUX
KUAKOCTSX.
B pesynbTaTe BRIMOTHEHHBIX PEAKIINA HEOOXOANMO 3aOTHUTE Tabmuiry 1.1:
Tabnuna 1.1

Peakuus BrisiBJIsieMblii KOMIIOHEHT IBer

buyperosas

Hunruapunosast

Do

KcanTonporenHosas

Caxaryuu

AnamkeBuua
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Tab6muma 1.2

Npentudurkanusi GyHKUUOHAIBHBIX IPYII, PAAMKAI0B aMUHOKHUCJIOT,
THIA CBSI3U B OeJIKe

Ne pa6oTthl 1 2 3 4 5 6
BrisiBasiembrii benxu, 0-aMUHOKHUCIIOTHI SH- Huknnueckue ApruHuH Tpunrodan
KOMIIOHEHT OJIUTONENTHUBI U AMHUHOKHUCIIOTHI AMHHOKHUCIIOTEI
MOJIUIMENTH B (umcreus,
(menTuaHbIC IIUCTHH)
CBsI3N1)
Peakuus buyperosas Hunrunpunosas Do KcanTonporenHoBas Cakaryuu AnaMKeBHYa
Xoa padotsl Buectu B Hamuts B mpodupky 5 B npobupky Hamute B mpobupky 5 | B MpoOHUPKy | B MPOOHPKY HAIUBAIOT
npoOupKy 5 Kareib pacTBopa HaJINTh 5 Kamenp | Kamenab pacTtBopa Oenka, | HaymmBaoT 1 M 1 %- |1 Mn 1 %-Horo
Kanenb Oenka u 5 | Oenka u 5 Kamnemb pactBOpa Oenka, | 3 KaIuii | HOTO pacTBOpa | pacTBOpa TpuUnrTodaHa.
Karesb BOJIHOTO PacTBOpa 5 xamens KOHLIEHTPHPOBaHHON apruHUHA, N00aBSIOT | 3aTeM B NPOOHpPKY
OmypeToBoro HUHTUJIPHUHA, peaktuBa @oust, | asotHOH  kmcinotel W | 1-2 xamm 10 %-Horo | mo6GaBmsroT | MiT KOHII.
peakTuBa, KHITATHTD -2 MHTEHCUBHO OCTOPOXXKHO  KHIIATHTH. | pactBopa NaOH wu | CH;COOH ,
nepeMeaTh. MuHYTHL. [losBnsercs npokunsTuTe 1 | IosiBseTcs 0CaJloK | 3aTeM 1-2  xamaW | HaKJIOHUB  IPOOHPKY,
INosiBnsieTcs OKpaIlMBaHHeE. JIaTh MOCTOSATh JKEJITOTO IIBeTA. CIHUPTOBOTO PACTBOPA | IO CTEHKE OCTOPOKHO
OKpallluBaHUE. 1-2 muH. a-HadTONIA. HaAJIMBAIOT | MJ KOHII.
[NosiBnsteTcst [TepememmBator, H,SO, Tax, YTOOBI
0CaJloK. MPWINBAIOT 1-2 KamiM | XHUIKOCTH HE
THITOXJIOPUTA HATPUS U | CMEIINBAIIUCE. [Ipu
BHOBb IIEPEMEIINBAIOT. | CTOSHUM Ha TpaHUIe
Pa3zBuBaercs po3oBO- | IBYX JKUJIKOCTEH
KpacHoe obpasyeTcs  KpacHO-
OKpalIrBaHHUe. (uroeTOBOE KOJIBLIO.
HBer ®DHoNeTOoBBII ¢ Cune- UYepHnslil nuu Kenrerit Po3oBo-kpacHsIit Kpacuo-
KpacCHBIM WU (duoseToBBII OypsIit (0camok) ¢duoneroBoe
CHUHHMM OTTEHKOM KOJBLO
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Pagora 2.

Peakuum oca:kaeHusi 6eIKOB
Ipunyun memooa: GEIKU — BLICOKOMOJICKYJISIPHBIE BEIECTBA, OHU 00pa3yloT KOJUIOMIHBIE PACTBOPEL.
PacTtBoprMOCTh OEITKOB B BOJE ONMPEACIACTCS HAIMYMEM THIPOMUIBHBIX TPYII B aMUHOKHCIIOTAX,
BXOJSIIHUX B cocTaB Oenka. MiMeroTTakke 3HaYCHUE HATMYUE Y MOJIEKYJT OJTHOMMEHHOTO CYMMAapHOTO
3apsiia U (opma Mosekyll. Bo3nelcTBuys, BIUSIONIME HA TUAPATAIIUIO, 3aps Wi (OpMy OEIKOBBIX
MOJIEKYJI, U3MEHSIOT PACTBOPUMOCTh ¥ MOTYT ITPUBOUTH K OCAXKJICHUIO OEIKOB.
Oo6opynoBaHHe: TPOOUPKH, INITATUBBI JUIS MPOOUPOK U THIIETOK, CTCKJISTHHBIC MAaJOYKH, IMHIICTKY,
MUKPOTHIIETKH, BOPOHKH, (PUIBTPOBaNbHAS OyMara, 3aKUMbl, CTUPTOBKH.
O0beKT ucciae10BaHus U peareHTbI: pacTBop Oenka; arerar cBuHIA (5% pacTBOp), CynbhaT Meau
(5% pactBop), TpuxiopykcycHas kuciora (10% pactBop), a3oTHas KucioTa (KOHIICHTPUPOBAHHAS),
ykcycHas kuciota (1% pacTBop), STHIOBBIA CITUPT (96°), anerom, cynbhaT aMMOHUS (HACBHIIICHHBII
pacTBop), TOHKO U3MENLYCHHBIHN MOPOIIOK CyIb(aTra aMMOHHSI.
Xoxa padorbl: cM. Tabm. 2.1.
IIpakTUYeckoe 3HAYEHHE: CTTIOCOOHOCTh OCJIKOB K JICHATYPAIUK UCIIOIB3YETCS B MEAUIIMHE:

®  BhIsABJICHHE O€JIKa B PA3TMUYHBIX OHOJIOTMYECKUX JKUIKOCTSAX M €r0 KOJMYCCTBCHHbIH aHaIN3;
®  00e3BpeKUBAHKE OTXOJIOB;

®  je3uH(EKIUS MEIUIIMHCKOTO HHCTPYMCHTAPHS;

°

OCTAaHOBKA KPOBOTEUYEHHS IIOCPEACTBOM J1€aTEPMOKOATYJIALIUU.
BricanuBanue npumeHseTCs A7 pa3aesieHust 1 OYUCTKU OenkoB. B wacTHOCTH, METOA MOXET
OBITH MCHOJIB30BAH VIS Pa3lesIeHUs albOyMUHOB U INIOOYJIMHOB M ONPEAETICHUSI UX COOTHOIICHUS B
CBIBOPOTKE KPOBH, MTOTYUYEHUS MIPENapaToB HHIANBUAYaIbHBIX OCIKOB.
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Peaknuu oca:kaeHus 0eJIKOB

Tabmuna 2.1

Ne padoTsl 1 2 3 4 5

DakTOpHI, Harpesanue HeiicTBue Bo3sneiicTBue coseii | [deiicrBue oprannyeckux | BosmeiicTBue coJieil mIe10YHBIX U

BBI3bIBAIOIIN KOHIeHTPUPOBAHHBIX TAKEJbIX METAJNIOB pacTBopHTeIei 11eJ10YHO3eMeJIbHBIX MeTA110B

e MHHePaJIBHBIX "

celMMEeHTALH OPraHMYeCKuX KHUCJIOT

0

MexaHusm [Tpu HarpeBanuu Oenku nepexonsiT | Kucnortsl crocoOHs! | benku w3 pactBopoB | Opranmueckue pactBopurenu | Ilpoumcxomur obOpatumoe
B HEpaCTBOPMMOE  COCTOSHHE. | BBI3BIBATh HEUTpaau3aIuio | JIETKO ocaxkgarorcs | (cupT, XJ0podOpM, aleToH) | ocaxJeHHe Oelka, KOTOPBIA NpHU
Haubonee momHas u ObIcTpas | 3apsOoB U pas3pylICHHE | COMSIMHU TSXKEIBIX | CIIOCOOHBI HapymaTh | 5TOM HE TepseT CBOMX HATHBHBIX
KOarysiiuss  UMeeT MeECTO B | IPOCTPAaHCTBEHHOMU METaJlJIOB (cBuHIa, | ruapodoOHbIe ceoctB. Ilocne  pacrBOopeHus
M30IeKTpUUeckoil  Touke. s | cTpykTypel  Oemka,  4TO | Mem, cepebpa W 1p.), | B3aMMOJCHCTBHSA BHYTPHU | ocagka O€lOK CcrocoOeH BHOBb
OoJIbIIMHCTBA 6enKoB OHA | NMPUBOJUT K ero | obpasys c HUMH | OelKOBOM MOJIEKYJIBI U | IPOSIBIIAITE CBOM  OHMOJIOTHYECKHE
COOTBETCTBYET CITa0OKHCIION | JeHATypalMu M OCAKACHUIO | MPOYHBIE cOJicoOpa3HBIEe | BBI3BIBATH €€ JAEHATypaluio, | CBOHCTBA.
peakun (pH okomno 5,0). B cunbHO KOMIUIEKCHBIC YTO TPUBOIUT K CHIDKCHHIO
KHUCIIBIX W CHWJIBHO  IIEJOYHBIX COCINHEHMUS. Jnst | pacTBOPUMOCTH M BBIIAJCHUIO
pacTBOpax OelOK He BBIIAJacT B OCaXKACHUSA comsiMu | Oelka B OCaIoK.
0CaJIOK. Temnepatypa TSIKEITbIX METaJIJIOB
CBEPTHIBAHUS pa3nu4Ha IS TpeOyroTcss  HeOoJbIINe
pa3HBIX 0enKoB: OJTHI KOHIIEHTPAIIH
KOaryJupyiT TIpH TeMmIeparype HOCJIEIHUX.

50-55°C, gpyrue BBILIEPKUBAIOT
naxe HETIPOIOJDKATETHEHOE
KHUILTICHHE.
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Xon paboTbl

Hanuts B oy mpoOupky 5 karens
pacTBopa Oenka, B Jpyrywo — 5
Karesb pacTBopa Oeika u 1 Kariro
yKCycHOW KucioTeL. Comepxumoe

obenx IpoOUPOK HarpeTh.
CpaBHUTE  BpeMs  HOSBICHUS
ocaJxa.

Buecrtu B oHy npobupky 10
KareJb KOHIIEHTPHPOBAaHHOW
a30THOM KHCIIOTBI u
OCTOPOXKHO, Jepxa
npobupky mnox yriom 45°,
HaclauBaTh Ha KHUCIOTY 35
Kamenp  pacTBopa  Oernka.
OTMeTHTh HM3MEHEHUS Ha
rpaHuLe JBYX CJIOEB
JKUJIKOCTEH (konb110
JICHATYPUPOBAHHOTO O€JKa).
B npyryo npobupky - 10
Kareyib pacTBopa Oenka u 2
KaIum TPUXIIOPYKCYCHOHI
KHUCJIOTHI. OTMeTUTH
MPOU30LIEIIIE U3MCHCHHUSL.

B nBe npoOupku HaJIUTH
1o 5-10 kamens pacTBopa
Oenka. 3areM B HEPBYIO
poOUpKy NPHOaBUTH 2-
4  xamm  pacTBopa
amerata  CBHHI@, BO
BTOpYyIO — 2-4 Kammm
pactBopa cynbdara
MeIH. OTMmeTuTh
TIOSIBJICHUE OCAJIKOB.

B nBe npoOupku HamuTh 1o 10
Kamenb pacTBopa Oenka u
n00aBUTH paBHbIE 00BEMBI
OpPTaHUIECKUX
pacTBOpUTENEH: B IMEPBYIO —
STUJOBBIM CIUPT, BO BTOPYIO
— ameroH. HaOmomaror 3a
BBINIaJICHAEM O€lIKa.

B npobupky Hanuth 3 M1 pacTBOpa
Oenka, MpUOAaBUTH PaBHBIA 00BEM
HACBHILIEHHOTO pacTBopa cyjbdara

aMMOHHS u NIepeMeIIaTh.
[Honyuaercs [IOJIyHACBIIICHHBII
pactBop  cymbpaTa  aMMOHWSL.
Bremagaer  ocamoxk  Oemka —
rmoOynmuaa.  Yepe3  HECKOIBKO
MHUHYT 0oT(UIBTPOBATH
COEPKUMOE MPOOUPKU. B

¢buIbTpaTe ocraercs Apyroi Genok
— ansObymuH. [lns  BbICATMBaHUSA
anpOyMmuHa B (QHIBTpAT J100aBUTH
TOHKO HM3MEIbUYCHHBIA  CymbdaT
aMMOHHUSI 10 HACBIIEHHS, T.C. JIO
TEeX TMOp, I[OKa HOBas MOPLHUS
MOPOIIKa HE PacTBOPHTCSL.
Beinaiaer ocaiok ans0ymMuHa.
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B pesynbraTe BHIMOMHEHHS BCEX SKCIIEPUMEHTOB, HEOOXOMMO 3aMOTHUTh Ta0uUIy 2.2.

Tab6nuua 2.2

@DakTOp, BBI3BIBAIOIIUN
CEIMMEHTAINIO

Mexanusm aeictBus (hakropa

Wsmenenus Oenka,
HaOIIfoJaeMbIe B OIIBITE

103aTOpPhl, MTUIIETKH, CITMPTOBKH, ACPKATCINU

2. BuraMuHbI
Padora 4.

KauecTBeHHOE BbIsIBJIEHHE BUTAMUHOB
Ipunyun memooda: cMm. Tabm. 4.1.
Oo6opynoBaHue: (IOOPOCKOI, NPOOUPKH, INTATHBBI JUIS TPOOUPOK UM TUIETOK, KOJOBI,

O0beKT ucciaenoBanusa U pearentbl: BuTtamuH B; (5% pactBop), Butamuu B, (1% pactsop),
ButamuH PP (3% pactBop), Butamun Bg (1% pactBop), Burtammn C (0,05% pactBop), 10%
XJIOpo(hOpMHBIN pacTBOp BUTaMHUHA A (U3 pbIObEro wupa), BUTaMuH /| (MacisHbIN pacTBOp) U BUTAMUH
E (nexapcTBeHHbIe mpenapathl), HaTpus rugpokcun (10% pactsop), kanua Gpeppunmanun (5% pacTtsop),

kucinota consiHas (2% pacTBOp), KHCIOTa COJIIHAs KOHIIL.,

2,6-nuxnopdenonuuaopenon (0,001x

pacTBOp), KHCJIOTa cepHas (KOHIICHTPUPOBaHHAas), HaTpust OukapooHnat (10% pactBop), Meau amerat (5%
pacTBOp), LIMHK METaJUIMYECKUH, xyopHoe xene3o (1% pactBop), mepekuck Bogopoaa (3% pactsop),
JTNa30pEaKTUB, XJI0POHOPM.

Tabmuua 4.1

KauyecTBeHHOe BbIsiBJIEHHE BUTAMUHOB B OHOJI0THYECKHUX KUAKOCTSX, MHIIEBbIX NPOAYKTAX,
JIEKAPCTBEHHBbIX (hopMax

BrisBnsiemblit IIpuHnun Xox paboTsl Bremnue npuzHaku
KOMIIOHEHT UJIeHTU(HKALUH
B menounoit cpeme | K 1 «kamte pactBopa TuammHa | Twoxpom obnamaet CUHEH
Burtamus B, THaMUH OKHciseTcs B | npubaButh 5-10 kanens 10% pactBopa | ¢uroopecueHuen pu
THOXPOM rujpokcuaa Harpusi, 1-2- kamm 5% | ynbTpaduoneroBom
(heppunaHIIOM pactBopa  ¢deppuuMaHuIa  Kauus, | 0OJy4eHHH pacTBOpa
KaJInst BCTPSIXHYTb.
B menounoit cpene | K numazopeaktuBy ocropoxkHo 1o | Ha rpaHuLe JIBYX
Buramun B, THAMMH c | crenke no6aButh 5-7 kamenb 10% | sxmakocreit MHOSBIISICTCS
JINa30pEaKTHBOM pactBopa OukapOoHata HaTpws, |-2- | KOJNBIIO OPaH)KEBOTO IIBETA
obpaszyer Karu BUTaMuHa B;.
KOMIUTEKCHOE
COEIMHEHHUE
OpAH)KEBOTO I[BETA
Oxucnennass  ¢opma | K 10 karuism Butamuna B, 1o6aButh 5 | [osBaeHue
Buramun B, pubodnaBuHa Karejib KOHIICHTPUPOBAHHOW COJITHOU | ()JIFOOPECICHIIMU  JKEJITO-
obmamaer KHCIOTBI, TpaHyly METAJUIMYECKOTO | 3€JIeHOro  I[BeTa  MpHU
CHOCOOHOCTBIO K | IMHKa. yabTpaduoaeToBoM
(mroopecuieHN 00Jy4eHNH pacTBopa
Buramuun PP HuxotunoBas 5-10 kamens 3% pacTBOpa BUTaMHHA | BhIMajgaer CHHUN OCAI0K
KHUCJIOTa npu | PP noBectn no xumenus, 106aBUTh 5- | MeIHOU conu
HarpeBaHUU ¢ | 10 kanens 5% pactBopa auerata Meiy, | HHKOTUHOBOM KUCJIOTHI
aneTaToM MeIU | AOBECTH JO KUIEHMS, OXJIagUTh MOJ
obpaszyer CTpyel XOJIOJHO! BOJBI.
HEPacTBOPUMOE
COEJIMHEHHE
IMupunoxcun npu | K 5 xamnsam 1% pactBopa Butamuua | PaszButue KpacHOIo
Buramus Bg B3aUMOJEHCTBUU ¢ | Bg nmpmmte paBHOe KonmuecTBO 1% | OoKpammBaHUA
pacTBOpPOM XJIOPHOTO | pacTBOpa XJIOPHOTO Kenesa,
xKemesa obpa3syeT | mepemeniars.
KOMIUIEKCHYIO COJIb
Buramua C AckopbuHOBas B 2 npo6upku Hanmuts 1o 5-10 xamens | B mpucyrcTBuM BHUTaMUHA
KHCJIOTa nccregyemoro pactsopa. B omay — | C  pactBop HHIMKATOpa
BOCCTaHaBINBaeT 2,6- | 700aBUTH HECKOJIBKO Karenb | o0ecIBeYnBaeTCs: pH
JuxyoppeHonnHaode | MEepoKCHIa BOAOPOJA, MNPOKUIATHTE | pa3pylmieHun ButamuHa C
HOJi,  Kortopbid B | (ButamuH C paspymeHn). Jo06aBuTh B | obecrBedMBaHUs HE
KUCJIOW cpepe mMmeeT | ob6e mpobupku mo 1-2- kamm 2% | MpoMCXOAWT, TOSBISIETCS
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KpPacHyl0 OKpacKy, a | pacTBOpa COJSHOM KHCIOTBI X PacTBOP | PO30BOE OKpallIUBaHHE

IpH  BOCCTaHOBICHHMHU | 2,6-muxiopdenonunrmodenoa.

— obecrBeunBacTcs

PactBop Butammua A | K 5 xkammim 10% xmopodopmonoro | Pa3Butne — sipko-3€JI€HOTO
Burtamun A B xiopodopme | pacTBopa BHTaMHHA A 100aBUTh 5 | OKpalIMBaHUA

B3auMozeiicTByer ¢ | Kamenb 1%  pacTBOpa  XJIOPHOTO

XJIOPHBIM JKEJIC30M Keresa.

XnopodopMHBIit K 1 xamme wmacmsHoro pactBopa | [losiBieHHMe SIpKO-KeITOTO
Buramun D pactBop BurammHa D | Butammaa D moGaBute 4 Kamm | OKpalIMBaHUS,

pearupyer ¢ | xsopodopma u 2 Kaluim | mepexojsmero B Oypo-

KOHLIEHTPUPOBAaHHON | KOHLIEHTPUPOBAHHOU CepHOM | KpacHOe

CEpHOM KUCJIOTO KHCJIOTBI, BCTPSIXHYTb.

PactBop Butammua E | K 5-10 xamuisam pactBopa Butamuna E | PaszButue KpacHOro
Buramun E B3aUMOJICHiCTBYeT ¢ | mpuOaBUTH 5  Kamenb  pacTBOpa | OKpaIIWBaHUS

pPacTBOpPOM XJIOPHOTO | XJIOPHOTO JKene3a, IepeMeniarh.

Kenesa
ITo oxoOHUAHUM FKCTIEPUMEHTOB 3aMOHUTE Tabnuiy 4.2.

Tabnuua 4.2

BriaBisieMbI KOMITOHEHT
(BuTaAMMH)

KauecTBennas peaxiiust 1is
BBISIBIIEHUS JAaHHOTO BUTAMHHA

[pusHaku peakiuu (H3MCHEHHE
OKpacKH pacTBOPA, BhIMAJICHHUE
ocajika M T.IT)

3.®epMeHTHI
Patota 6.
OmnpenesieHue TepMOJIAONIBLHOCTH AMHJIA3bI POTOBOI KUAKOCTH

Hpunyun memooda: M3ydeHue BIMSHUS Pa3NUYHBIX (PAKTOPOB Ha CKOPOCTh (DEPMEHTATUBHBIX PEAKIUH
MPOBOJMTCS Ha IpUMeEpe onpeieseH st GepMEHTaTUBHON aKTUBHOCTH aMHJIa3bl POTOBOH JKUAKOCTH.
Jns xaxxnoro (epMeHTa CyLIECTBYET IMANa30H TeMIIEpaTyp, IPH KOTOPOM OH JeicTByeT Hamboisee
3¢ eKTUBHO.

®epmenT a-amminaza (K.®. 3.2.1.1.) cekpeTupyercs MOKEIYIOYHON M CIOHHBIMU JKEJIe3aMu U
KaTaJM3upyeT TUApoin3 o — 1,4-TIIMKO3UAHOM CBA3M KpaxMaia U TNIMKOTeHa A0 Tucaxapuaa MajlbTO3bL.
Kpome Toro, B ciaroHe nmeercsi GepMEHT MallbTa3a, pacUIeIUISIomas MajabTo3y 0 IIOK03bl. ['maponus
Kpaxmara moJi ISHCTBHEM 0l-aMIJIa3bl MPOXOAUT CTAJANU 00pa30BaHUS EKCTPHHOB.
HepaciiemieHHbIi kpaxmall ¢ HOA0M J1aeT CUHEE OKpAIMBaHME. JIeKCTPHUHBI B 3aBUCUMOCTH OT pa3Mepa
JAloT C HOJOM OKpaIlWBaHHE: aMUIOAECKCTPUHBI — (PHOJIETOBOE, SPUTPOJNEKCTPUHBI — KpacHO-Oypoe,
aXpOJEKCTPUHBI M MajbTO3a — >KeyiToe (LUBET Hoxa B BOAE, T.€. OKpAIIMBaHMA C HOJOM HE [IAroT).
Koneunble MpOAyKTHI THIPOJIM3a Kpaxmalia — MaibT03a U TII0K03a — UMEIOT CBOOOJIHBIE AlIbJCTHIHBIE
TpyNIel U MOTYT OBITH OOHapyskeHbl peaknueid Tpommepa, B OCHOBE KOTOPOH JIEKHT OKUCIUTEIBHO-
BOCCTaHOBHUTEJbHAs peakuus. [Ipu 3ToM anmbaeruiHas rpynma OKUCISETCS 10 KapOOKCHIBHOM ( ¢
o0pa3oBaHHEM TIIFOKOHOBOW KHCJIOTHI, U MAJIbTOOMOHOBOW KHCIOTHI) a ruapokcuy meau (I1)(romyGoro
1[BeTa) BOccTaHaBnuBaeTcs B ruapokcun meaun () (kenrtoro msera). llpu ganmpHeiimeM HarpeBaHUU
ruapokcun menu (1) mepexoaut B okcuy menu (1) kpacHoro 1iBeTa.
O neiicTBuu epMeHTa CyIST MO0 UCUE3HOBEHUIO CyOCTpaTa WM TIOSBICHUIO TPOAYKTOB PEAKITUH.
OOopynoBaHue: TepMOCTaT BOJSHOM, NMPOOMPKH, MHIETKH, IITATUBBI JUIS TMPOOHPOK W THIIETOK,
CIIUPTOBKH, 38)KHMBI.
OO0BbeKT HMCCJIeNOBAHUS M PeareHThl: pOTOBas XHUJIKOCTb, pacTBop Jltoromns, peaktuB denunra, 1%
pacTBOp Kpaxmaia.
Xon padoThI:
1. CoOpatk pOTOBYIO KUAKOCTH B KOJMUECTBE 1,5-2 MJI B UUCTYIO CYXyIO IPOOUPKY.
2. PazBectu ee B 10 pa3 u pa3nuth B 2 MpOOHPKH.
3.CoaepxumMoe 0JHOW TPOOUPKH TIIATEIHHO MPOKHUIISITUTS.
4. B 00e npobupku Hanuth 1o 10 kanens 1% pacTBopa kpaxmana.
5. O6e npoGUPKH MOMECTHTH B TepmocTaT npu Temneparype 38°C Ha 10 MuHyT.
6. ConepxuMoe 00eHnx MPOOUPOK pa3JeNUTh Ha 2 YacTH.
7. IlpoBecTu KaueCTBEHHBIE PEAKIIMU Ha KPaxMall U MPOJAYKTHI €T0 PacIEIUICHUSI.
Peaknust Ha kpaxmanm: K 5 KamisM HCCIEAyEMOro pacTBopa HpWIHMTh | Karmumo pactBopa Jlroross.
OOBSACHHUTH OTCYTCTBUE (HATMYKE) OKPACKH B 00EHX MPOOHPKaX.
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Peaknus Ha poyKTHI ruiponm3a kpaxmana (TpoMMepa): K 5 KaruisiM HCCIIEAYeMOTO PacTBOPA MPHIUTh
1-2 xammm peaktnBa DenuHTa, HArpeTh NPOOHPKY M0 KumeHws. OOBICHUTH HaIW4IUe (OTCYTCTBHE)
OKpacKu B 00enx MpoOUpKax.

[lo uroram paGoOTHI 3aMOHUTE Ta0HITy 6.1.

Tabmmma 6.1
depMeHT Cybcrpar Peaxrus ¢ JIroronem Peakrus ¢ peakTuBOM
®denrHra
AKTHBHAs aMua3a Kpaxman
CITFOHBI
MnHakTuBUpOBaHHAS Kpaxman
(IpoKUTITYCHHAS )

aMuIas’a CJIXOHBI

CraenaTb BBIBOABI O TEPMOIAOUIBHOCTH aMUIIA3bl POTOBOM JKUIKOCTH.
Padora 7.
Biausinue pH cpeabl Ha aKTUBHOCTL AMHJ1a3bl CTHOHbI
Ipunyun memooa: ontumym pH - y3kuii nuama3zoH 3HadeHwWid pH, mpu KOTOpoM (epMeHT MpOSBISET
CBOIO MaKCHUMaJIbHYIO aKTUBHOCTb. JTO SIBISETCS ONHON U3 XapaKTEepUCTUK (hEepMEHTa.

OGopymoBanue: BosHOI TepmocTat Ha 38 °C, mpoGUPKH, IIUIIETKH, ITATHBEL.
O0BbeKT HccyIeJ0BAHUA U PpeareHThbl: POTOBas XKUIKOCTh, kpaxman 1% pactsop, 0,2 MNa;HPQO,, 0,1 M
JIMMOHHAs KUCJIOTa, pacTBOp JIroroms.
Xoa padoThI:
1. IlpurotoButh Oy(epHbIE PacTBOPHI C PA3IUYHBIMHU 3HaYCHUSIMH pH B COOTBETCTBHHU C YKa3aHHBIMHU
KOJINYECTBAMH PEarcHTOB:

pH 0,2M 0,1M
Na,HPO4(mur) JUMOHHAs KUCT0Ta (M)
5,0 0,5 0,5
5,8 0,6 0,4
6,3 0,7 0,3
6,9 0,8 0,2
7,5 0,9 0,1
8,2 1,0 -

2. Pa3Bectu poTOBYIO XUAKOCT B 10 pas.
3. JloGaButh B mpoOupku ¢ OydepHbIMU pacTBopamu 1o 1 mu 1% pacTBopa kpaxmana U mo 1 mi
pa3BeICHHON POTOBOM KUJIKOCTH.
4. Ilepememiats coaep>XxuMoe NPOOHPOK.
5. TlomectuTts B Tepmoctat mpu 38°C Ha 10 MuHYT.
6. Bo Bce mpoOupku mpuwiiuTh 1o 1 karuie pactsopa JIrorosis, nepemMeniaTh.
7. OLIeHUTB Pa3BUBIIYIOCS OKPACKy.
8. OrmeTnTh 3HaueHHEe pH, Mpu KOTOpOM amHiIa3a JeHCTBYET Hanboee akTUBHO.
9. Caenatb BeIBOJ 00 onTumyMe pH U1t aMuIa3bsl pOTOBOM JKUIKOCTH.
Pabora 8.
BnusiHue akTHBaTOPOB M MHTUOWTOPOB HA AKTUBHOCTD
aMUJIa3bl POTOBOM KUAKOCTH
Ipunyun memooa:perynauusi akTUBHOCTH (PEPMEHTOB MOKET OCYLIECTBIISTHCS MYyTEM B3aMMOJEHCTBUS
(GEepMEHTOB ¢ pazIMYHBIMM OHMOJIOTUYECKUMHM KOMIIOHEHTAMU WM YY)XEPOAHBIMH COEAWHEHHSMH,
KOTOpBIE Ha3bIBAIOTCA peryisitopamMu  depmeHToB. OHM MOTYT JIMOO YCKOPSITh, JIMOO 3aMEIUIATh
(bepMEHTATHBHYIO  pEakluio.AKTHBATOPbI —  3TO  BENIECTBA,  YBEIMYHMBAIOIIHE  CKOPOCTH
dbepMmenTatHBHO  peaxkimm  (Hampumep, mons  mertamio Na', K, Fe”, Co* u mp.).
HNHruéuTopaMm Ha3pIBalOT BEIIECTBA, BBI3BIBAIONINE CHMKEHHE AKTUBHOCTH (¢epMeHTa (Hampumep,
MOHBI TSDKENIBIX METAIIJIOB).
OobopynoBaHue: IPOOUPKH, TTUIIETKH, IIITATUBBI,
O0beKT mccae0BaHUsA M peareHThbI: POTOBas JKUIKOCTh, kpaxman 1% pactBop, pactBop Jlroross,
xyopua Hatpus (1% pactBop), cynbdart menu (1% pacTBop, IUCTUILIMPOBAHHAS BOJIA.
Xon padoThI:
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1. B Tpu mpoOupku HAINUTH MO | MJI ITUCTHUTMPOBAHHOW BOIBI M POTOBOM JKHIKOCTH, Pa3BEICHHOM
npeaBapuTensHo B 10 pas.
2. B mepByro npoOupky 100aBUTh 2 Kalulkd BOJbI, BO BTOPYIO — 2 KallId PacTBOpa XJIOpUIa HATpus, B
TPEThIO — 2 KaIlIK PacTBOpa Cyibh(haTa MeIu.

3. B xaxayro mpoOupKy BHECTH 110 5 Karenb 1% pacTBopa Kpaxmaia ¥ OCTaBUTh IIPH KOMHATHOU
TeMIlepaType Ha 5 MUH.
4. lo6aBuTh 1o 1 xarute pactBopa JIroros, nepemMeniars.

5. HaGmronats 3a pa3BUTHEM OKPACKH.
6. Cnenats BBIBOZIBI, YKa3aB, KaKOe M3 IBYX BEUIECTB SBISETCS HHTHOUTOPOM, a KAKOE€ aKTHBATOPOM.

4.Ctpykrypa u pyHKumMu Junuaos. buosornueckne meMopaHbl.
Padora 9.
IOMyJIbTMPOBAHHE KUAPA
Ipunyun memooa: oOpa3oBaHHE SMYJIbCUU OOYCIOBICHO TOBEPXHOCTHO-aKTHBHBIMU CBOWCTBAMHU
IMYJIB[AaTOPOB, NPEISTCTBYIOLUINX CIUSHUIO YACTHLI.
O0opynoBaHue: 103aTOPbl, NPOOUPKHU, MUIETKH, IITATUBBI AT IPOOUPOK U IMUIETOK.
O0BbeKT uccieI0BaHUSI U PeareHThl: Macilo pacTHTENbHOE, Keldb, 0enok (1% pacTBop); OukapboHaT
Hatpus (1% pactBop), runpokcun Hatpus (1% pacTBop), pacTBOp MblIa, AMCTHUIMPOBAHHAS BOJA.
Xon paGoThI:
1. Hanuts B 6 mpoOupok 1o 2-3 M1 BOABI U 1O 2-3 KaIlli pacTUTENLHOTO JKUPA.
2. Jlo6GaBuTh B HIEpBYIO MPOOMPKY HECKOJIBKO Kalleibh pacTBopa Oejka, BO BTOPYI — pacTBOpa
COJIBI, B TPETHIO — PACTBOPA LIEJIOYH, B YETBEPTYIO — PACTBOPA MbUIA, B ISITYIO — XKEJIUH, IIECTAsl CIYKUT
KOHTPOJIEM.

3. TiaTenbHO BCTPIXHYTh COAEPKUMOE BCEX TPOOUPOK U OCTaBUThH HA 20 MUHYT.
4, OIICHUTh CTOMKOCTh SMYJIbCHH BO BCceX MpoOupkax. Chenarth BBIBOA 00 SMYIBTHPYROLIHX
CIIOCOOHOCTSIX BCEX UCIIOIB30BAHHBIX B OIBITAX BEMIECTB.

Paoora 10.

Oo0Hapy:KeHUe KeJUYHBIX KUCJIO0T
Ipunyun memooda: 3a CHET TOBEPXHOCTHO AaKTHUBHBIX CBOMCTB JKCJIYHBIX KHCJIOT CHHDKAETCS
MOBEPXHOCTHOE HaTshKeHUe. [100aBIeHHbIH HAa TOBEPXHOCTh KUIKOCTH MOPOIIOK CEPHOTO MBETa OBICTPO
OITyCKaeTcs Ha JHO.
O0opynoBaHue: IpOOUPKY, MUNETKU, IITATUBBI AJISI TPOOUPOK U MUIETOK.
O0BbeKT HMcC/IeI0BAHMS U PeareHThl: Xeldb, AUCTHUIMPOBaHHAS BOZA, MOPOIIOK CEPHOro LBeTa (MU
aHaJIoOT, HaIpUMep, TaJIbK).
Xoa padoTbI:
1. B nepByro npoOupky HamuTh 8-9 Mit xxemuu, B qpyryro — 0,5 M1 skendu v 7-8 MIT AUCTHILTUPOBAHHON
BOJIbI, B TPETHIO — TOJIBKO 8-9 MJI BOJBI.
2. Hanectyn Ha HOBEPXHOCTh KHUJIKOCTH BCEX MPOOHPOK HEOOIBIIOE KOJIHMYECTBO MTOPOIIKA CEPHOTO 1IBETA
(wnm TampKa).
B mepBoii mpobupke ¢ Hepa3BeIECHHOHN >KEIYbI0 MOPOIIOK OBICTPO OIMyCKaeTcsl Ha JHO, BO BTOPOW —
OITycKaeTcsl MeJJIeHHee, B IPOOUPKE C BOJIOH OcTaeTcsi Ha IOBEPXHOCTH.
3. Cnenatb BBIBOJIBI O CBOWCTBAX >KEJIYH, HEOOXOAMMBIX [UIS AMYJIBI'MPOBAHUS KHPOB B OpraHU3Me.

5.BBenenne B 00MeH BemecTB. buosiornueckoe okuciaeHue
Pa6ora 11.
OOHapy:keHre aKTUBHOCTH IIEPOKCUAA3HI
Ilpunyun memooda: TnepeKHCH Pa3laralOTcsi B MePOKCHCOMAX MOJ BJIUSHMEM MeEpPOKCUAA3bI U
kaTanaspl. Ilepokcuaasbl, (epMeHTHI KjJacca OKCHIOPeIYKTa3, BOCCTAHABJINBAs MeEPEKHCH
BOJ0PO/A 10 BOJbl, KATAIU3NPYIOT OKHCJICHHE MHOTHX APOMATHYECKUX COeJUHEHUH THna (eHosa
U ApOMAaTHYEeCKMX AMUHOB.

B npucyTcTBHM mepeKkHcH BOAOPOIA MOJA BJIMAHHEM NEePOKCHIA3bl MOKET NMPOUCXOAUTH
OKHCJICHHEe MHPOrajuioJia ¢ 00pa3oBanieM NypnypraJuinHa, MMelIero KpacHyI OKpacky.
ObopynoBanue: ¢apdopoBasi cTynka ¢ MecTHKOM, MapJs, (UIbTPoBadbHas Oymara, NMpoOMpKH,
IITATUBBI, MUNETKHU.

OOBEKT HCCIIeIOBAaHNS U PEareHThl: HATMBHASI M MPOKUINSAYEHHAS BBITSKKA M3 XpeHa, MUPOoraiion
(2% pactBop), nepokcua Bogopoaa (3% pacrsop).

Xom paboThI:
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1. B aBe npodupxu HaauTh 1o 0,5 Mu1 pacTBOpa NMPOrajIo/ia M pacTBOPa NEPEeKUCH BOI0OPoAa.
2. B ogny no6aButh 0,5 MJI HATHMBHON BBITSKKH M3 XpeHa, a B JPYIYI0 — INPOKUISTYEHHYIO
BBITSIKKY (MHAKTHBHPOBAHHBIH )epPMEHT) B TAKOM e KOJIN4YecTBe.
3. IlepememiaTh ¥ OCTABUTH IPH KOMHATHOM TeMmeparype.
4. HaOuarwopats 3a MNosiBJeHHEM KPAacHOro OKpAaIllMBaHUsI B NepPBOii NMpoOupKe, a 3aTeM 3a
BbINA/IeHHEM 0Ca/IKa KPACHOI'0 L{BeTAa.
Pabota 12.
OO6HapyXeHne aKTUBHOCTH KaTanas3bl
Ilpunyun memooa:karanaza OTHOCHTCS K ¢epMeHTaM KJjacca OKcuaopeaykra3. buoJsiormyeckas
POJIb KaTaja3bl 3aKJII0YAETCS B Pa3pylleHUH NepPeKnucH BOIOPOJAa HA MOJIEKYJISIPHBIN KHCJI0POA
Boay. O0pa3oBaHue My3bIPbKOB KHCJIOPOIA CHYKAT HHANKATOPOM AKTHBHOCTH (epMeHTA.
Ob6opynosanue: (papopoBasi CTyNKa ¢ NeCTUKOM, NPOOUPKH, IITATUBDI, UIETKH, JYYUHKH HJIH
CIUYKH.
OOBEKT MCCIICIOBAHUS U PEarcHThl: TKAHb NMeYeHU, KPOBb, epokcHa Boaopoaa (3% pactsop).
Xom paboThI:
1. B npo6upKy nomMecTUTh HeGOJIbIIOE KOJIHYECTBO FOMOreHaTa IeYeHH.
2. 100aBMTH 0KO0J10 8 MJI BOABI M COJIeP;KUMOe MepeMelaTh.
3. Hanuth pacTBOp nepeKucH BOAOPOAA /10 Bepxa NPOOMPKHU U ObICTPO MOJHECTH K Heil TJIeHLyo
JIYYHHKY, Pa3ropaHue KOTOpoii yKa3bIBaeT HAa BblIeJ1eHUe KUCI0poa.
4. Haauts B NpoOUpPKY He0OJIbIIOE KOJINYECTBO KPOBH U 100aBUTH HECKOJIbKO Kamelb MepeKucH
Boaopoaa. HadonaTs 6ypHoe BbljiesieHHe KHCJI0POaA.
5. HanucaTth peakumio pa3jio:KeHus lepeKrcy BOJOPOa Mo AeiiCTBHMEeM KaTala3bl.

6.00MeH U GyHKIIUM YTIJIEBOJAO0B
PaGora 13.
OmnpenesieHre KOHIEHTPAIIMH IJTIOKO3bI B 0MOJOTHYeCKUX SKHTKOCTIAX
MeTo/pI ONIpeieICHUS TIIFOKO3bI B OMOJIOTUYECKHX JKUIKOCTSX:
1 rpymma - S3H3MMAaTUYECKHE METOMAbI, OCHOBAHHBIC HA JIBYX PEaKIUSIX: IJIFOKO300KCUIAa3HOH U
TeKCOKMHA3HOU. SBistroTcs Hambonee crienuUYHBIMA M TOYHBIMA METOJaMH, MO3BOJISIOT OIPENEITHTh
TOJIBKO TJIIOKO3Y;
2 rTpymmna - KOJOPUMETPUYECKHE METO/bl, OCHOBAHHBIC Ha OIPEICICHWH OKPAIICHHOI'O MPOAYKTa
B3aMMO/ICHCTBUS TIIOKO3EI C aHTPOHOBEIM PEAKTHBOM U OPTOTOIYUIMHOM,
3 rpynma - METOABl «CyXOW XuMum». [|JIS 3TOr0o MCHONB3YIOTCS CIIEIUANBHBIE TECT - TOJOCKH, Ha
KOTOpPBbIC HAHECCHbI PEAreHThI, M0 M3MEHEHUIO OKPACKU KOTOPBIX CYIAT O CTEIEHU TIJIHOKO3ypHH.
[To3BOMNAIOT ONpenenuTh CoAepXKaHUE TIOKO3Bl B MOYE B JIOMAITHUX YCIOBHSIX W BXOIST B CHUCTEMY
metonos Home-diagnostic,
4 rpynmna — onpejelieHue NIMKO3WIMPOBAaHHOIO reMorioouHa. [roko3a Berymnaer B He(hepMEHTaTUBHOE
B3aUMOJICUCTBHE C OelIKaM{d KPOBH, B TOM HYHCIE M C TreMorioOmHoM. CTEmeHb TIMKO3WINPOBAHUS
TeMOTIIOOMHA OTPaXKAeT CPEIHIOI KOHIEHTPAIWIO TIFOKO3BI B MEpUoa OT 4 Helenb J0 3 MECSIeB J0
BBITIOJTHCHUS UCCIIC0BAHUS.
OmnpeneneHue KOHIEHTPAIIUH TJIIOKO3bI B KPOBH IJIIOK0300KCHIA3HBIM METOI0OM
IHpunyun memooa:
B-D-rarokosa + 0, + H,O TIIFOKO300KCHIa3a
riIroKoHoOBas kuciora + H,O,
2 H,O, + 4-AAP + denon MepoKCcHUaa3a
xuHoHUMHH + 4 H,0O
KoHmeHTpammst OKpaleHHOTr0 KOMITIeKca, ompeaesieHHas ¢doTomerpudecku npu A = 500 HM,
MPOIOPIIHOHAIbHA KOHIICHTpaluK B-D-Ti10K03bl B HCCIIeIyeMOM 00pasiie.
O0opynoBanme: (OTOIIEKTPOKOIOPUMETp, LeHTpudyra, kroBetsl 1=1,0 cMm, BoasHas OaHs, TepMOMETD,
XUMHUYECKUN CTaKaH, MPOOUPKH, 103aTOPHI, IITATHBBI JIJIs1 IPOOUPOK U IHUIIETOK.
O0BbeKT McciIeI0BaHUsl H PeareHThl: Ie/ibHAs KPOBb, CHIBOPOTKA MJIM IUIa3Ma KPOBH, HAOOP peareHTOB
JUISL  ONPEJCNICHUS] KOHIIEHTPAIlMU TJIIOKO3bI B  OHOJOTMYECKUX IKUAKOCTAX OSH3UMATHUYECKHUM
KOJIOPHMETPHUYECKUM METO/IOM.
Cocmae nabopa:
Bydep-cydeTpaT: kanuBble Wi aMMOHUeBble cou  ochopHoi kucnotel (0,1 mmons/m), 4-AIlll
(50 mmomnb/n), 8-okcuxuuonut (0,75 MMONB/T) — 2 TaOIETKH.
®epmentsl: Imroko3zookcumasa (2500 ex.), ITepokcumasa (500 ex.) — 1 tabierka.

v
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Kammn6partop: kanmOpoBouHbIl pacTBOp Mtoko3bl, 10 Mmonb/nm B 0,15% OEH30MHOW KUCIOTHI —
1 dbmakown (5,0 m).

AHTHKOATYJSIHT: HAaTpUi XJI0pUcThIH (9 /1), HaTpuii okcanat (0,02 MMoIIb/T) — 2 TabIeTKH.

MEPBI IPEJOCTOPOXHOCTHU

Bydep-cyOcTpar comepXUT TOKCHYHBIE KOMIOHEHTHL. Ilpm pabGoTe c HEM cremyeT coOir0maTh
OCTOPOXKHOCTh U HE JIONyCKaTh TMOMAJaHWsl Ha KOy U CIU3WCThIe. B cinydae momajgaHws ciexyer
MPOMBITH MOPAKEHHOE MECTO OOJBIINM KOJIMYECTBOM MPOTOYHOM BOJBL.

AHAJIN3NPYEMBIE OBPA3IIbI

HeremonmsupoBaHHasi CHIBOPOTKAa KPOBH WM IDIa3Ma KPOBH, IeNbHAs KpoBb. CBHIBOPOTKY H ILIa3My
KpPOBU IMONy4aroT OObIYHBIM o0Opa3om. [lisi ompedeneHus TIIOKO3bl B LEJIbHOM KpoBH 2 TableTKh
aHTHKoarynsHTa pactBopuTh B 100 M nuctuinmupoBanHoN Bozbl. [lodydeHHBIH pacTBOp XpaHUTH NpPHU
temneparype +2—-8° C. B nentpudyxuyro mnpobupky BHectn 0,1 Mn menpHON KpoBu, n006aBuTh 0,9 Mit
pacTBopa aHTUKOATYJISIHTA, THIATENBHO MepeMemaTsh u neHTpudyruposats npu 2000 06/MHUH B TeueHHE
10 mur mpu komHaTHOUM Temmeparype (+18-25°C). HamocamouHyr >KHIKOCTH HCIIOJIB30BaTh IS
aHanm3a.

HOATI'OTOBKA K AHAJIN3Y

[lpuroroBnenue pabouero peareHTa: 2 Tabnerku bydep-cyOcTpaTta MOMECTUTH B MEPHYHO KOJIOY
BMecTUMOCTRI0 200 mi, moGaButh 150 MII  TUCTHJUTMPOBAHHOW BOJBI, THIATENHHO IIEpeMeENIaTh
IO TIOJTHOTO PACTBOPEHHs TaOJeToK; TabneTky «DepMeHTh» pacTBOpUThH B 5,0 MIT AMCTHITUPOBAHHON
BOJIBI, KOJMYECTBEHHO IEPEHECTH B KOOy C pacTBOpoM OydepHO-CyOCTpaTHOH CMECH, JOBECTH
JUCTHUTMPOBAHHOM BOJOM /10 METKU M THIATEIBHO mepemeinath. [lepenecty pabounii peareHT B MOCYy
W3 TEMHOTO CTEKJIA.

[Mony4eHHslii pabounii peareHT MOXHO XpaHUTh Npu Temrepatype (+2—-8° C) B mocyae M3 TEMHOTO
CTeKJIa He OoJiee 5 THEH MPH YCIOBUH JOCTATOYHON TePMETHU3AIINY.

Xon padoThI:

1. B mpoOupky BHECTH PEaKTUBBI B COOTBETCTBHH C YKa3aHHBIMHU 00bEMaMu:

BHecTu B npodupku OnbITHAasA Mpoda, MJ Kanuoposounas Xoaocras npoda, M
npoda, mJj
PaGouwnii peareHt 2,0 M 2,0 M 2,0 M
CpIBOpOTKA HIIM IJIa3Ma 0,025 mn - -
KanuGpatop - 0,025 mn -
HuctunnupoBanHas - - 0,025 mn
BOJIA

2. TIpoObI TIIATENBEHO TEepeMenaTth M MHKyOMpOBaTh B TeUEHHE 25 MUH NPH KOMHATHOW TeMIIepaType
(+18-25° C) mwnm B Teuenue 15 mun npu tremneparype +37° C.
3. Tlocme okoHuUaHHs WHKyOalMd W3MEPUTh BEIMYMHY ONTHYECKOW TIJIOTHOCTH  ONBITHOM
U KaJTMOPOBOYHOM TPOO TPOTHB KOHTPOJIBHOHM (XOJIOCTOM) MpOOBI B KIOBETaX C JUIMHOM ONTHYECKOTO
mytd 10 MM ripu e BostHBL 500 (490-540) HM.
Oxpacka npo0 crabuibHA B T€UYEHHE 2 4 TOCJIEe OKOHYAHHMS WHKYOAllMW IMPH YCIOBUHM MPEIOXpPaHEHUS
OT NPSIMOTO BO3ICHCTBHUS COJTHEUHBIX JTyUYeH.
4. PacyeT KOHIIEHTPALIMH TIIIOKO3bI B aHAJTM3UPYEMBIX IPOOax MpoBecTH 1o Gopmyie:

Eo

Ex

rae: C — KOHIICHTpaI¥s TIIFOKO3bI, MMOJIB/JT;

Eo — onrtuyeckast jI0THOCTh OIMBITHOM MPOOBI, €1.0NT.IUIOTH.;

Ex — ontudeckas mioTHOCTh KATHOPOBOYHOM MPOOKI, €/1.01T.IUIOTH. ;

10 — xoHUEHTpaLKs TJIIOKO3bI B KATHOpaTOpe, MMOJIB/II.
Peghepenmnvie éenuqunvl 1151 CHIBOPOTKH WJIH I1J1a3Mbl KPOBH:
- HOBOpOXAeHHbIe — 1,7-3,3 MMOIB/IT;
- met — 3,3-5,6 MMOJIB/II;
- B3pociibie — 4,1-5,9 MMoub/1.

Jluacnocmuueckoe  3Hauenue:

TIOJIXKEITY IOYHOM HKEIIe3bl.
B BEIBOJIE yKa3aTh MONY4YEHHOE 3HAYCHHE COACPIKAHUS TIIFOKO3bI B KPOBH U CPAaBHUTH C HOPMaJbHBIM
COJICPIKaHUEM TITIOKO03bI. [IpH OTKJIOHEHHWH OT HOPMBI YKa3aTh Ha BO3MOXHbIE 3a00JICBaHN.

BBISIBJIGHWE  JHJOKPWHHBIX  HapylleHWd, 3aboneBaHuid
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Pa6ora 14.
Onpenenenne KOHIEHTPAIIMH MOJIOYHOI KHCIOTHI

Hpunyun memooa:
Monounas xucnora + 0, JIAKTaTOKCHa3a
nmupyBaT + 2 HyOy;
H,0; + amuHOaHTHIIHPHH + 4-XJIOpdEeHOT —  TepOKCHIa3a
xuHOHUMHH + 4 H,0O
Konmentpariss OKpameHHOTO KOMIUIeKca, ompeneneHHas (oromerpudecku npu A = 500 HM,
MPOTIOPIUOHATEHA KOHIICHTPAI[MH MOJIOYHOM KHUCJIOTHI B UCCIIelyeMOM o0pasIie.
O6opynoBanme: (pOTOIICKTPOKOIOPUMETp, LeHTpudyra, kroBetsl 1=1,0 cMm, BoasHas OaHs, TEpMOMETP,
XUMUAYECKUN CTaKkaH, MPOOUPKH, 103aTOPHI, IITATUB AJIsI IPOOHUPOK.
O0beKT HcCaeT0BAHUSI M peareHThl: CHIBOPOTKA WM TUIa3Ma KPOBH, CYyTOYHAs Moua, HaOOPHI
pearcHTOB IS OMNPEIEICHUS KOHIICHTPAlMM MOJIOYHON KHCIOTHI B OHMOJIOTMYECKUX IKHIKOCTSIX
SH3UMATUYECKUMH KOJIOPUMETPUICCKHUMH METOJaMH.
Cocmase nabopa:
1. Bydep, pH 6,8 (koHEeUHBIE KOHIIEHTPAIINU B TECTE):
Pipes — 50 mmonb/1;

4-xnopdenon — 6 MMOITB/II.
2. PactBop depmeHTOB

aMuHOaHTUIHPUH — 0,4 MMOJIB/T;

JlakTaTokcumasza > 200 ME/x;

[Tepokcunaza > 2 000 ME/i;
3. Kamubparop — 3,34 MMoub/I1.
Xon padoTsI:
1. [IpuroroBuTh pabouwmii peareHT, cMemas Oydep 1 pacTBop (HEepMEHTOB B cOOTHOMIEHNH 9:1.

v
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2. B npoOupKy BHECTH PEAKTHBBI B COOTBETCTBHU C YKa3aHHBIMU OObEMaMH:
BHecTn B poOupKH: OnbITHas XonocTast KanubpoBounas
Pabouwnii peareHt 2 M 2 M 2 M
Hccnemyemsrii obpazert 20 MK - -
KamubpaTop - - 20 MK
Boja guctuinpoBaHHas - 20 MK -

g. CmemaTh ¥ HHKy6HpOBaTh 5 MuHYT npu Temneparype 37 °C mmm 10 MunyT npu Temmeparype 18-25
C.
4. W3mepuTh onTHUYECKYHO IUIOTHOCTh TpoObl (EmpoObr) m xammubparopa (E xammOparopa) mpoTuB
XOJIOCTOH MPOOHI.
5. IlpousBectu pacuer 1o GopmyJie:
a) B CBIBOPOTKE (TU1a3Me) KPOBH, IMKBOPE -
EnponI
C=3,34x (MMOJIB/JT).

E Kanbparopa

0) B CyTOYHOI MOHUe -

E po0Obl
C=3,34 x XV (MMOJIB/CYTKR),

E Kaambparopa

rae V - o0beM CyTOYHOU MOYH, JI.
Pegpepenmnvie senuuunvi:
BeHO3Has KpoBb — 0,5-2,2 MMoIb/1;
aprepuansHas KpoBb — 0,5-1,6 MMoIIB/I1;
Moua cytouHas — 5,5-22,0 MMOJIb/CyTKH;
nukBop — 1,1-2,4 Mmmoub/m.

Juacnocmuueckoe 3Hauenue: OTpaxKeHUE CTETICHU TUTIOKCUU TKaHEH.
B BBIBOJIC yKa3aTh MOJIyYEHHOE 3HAYCHHE COJCPIKAHMS MOJIOYHOM KHCIOTHI B KpOBH (MOYe, JTUKBOPE) U
CPaBHHTh C HOPMaJbHBIM cojJepkaHHeM. [IpH OTKJIOHEHMH OT HOPMBI yKa3aTh Ha BO3MOXKHBIC
3a0oIieBaHusl.

7.00MeH JUIHI0B
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JladopaTtopHasi pa6ora NelS
Onpenenenne JMMHAOTPAMMBI
JIlununorpamma — KOMILJIEKCHOE UCCIieIOBaHue, MO3BOJIAIONIEE BBISIBUTH
HapylIeHre JTUMHIHOro OOMeHa B OpraHu3Me U OLCHUTH PHCK Pa3BUTHs aTEPOCKIIEPO3a U CepledHO-
COCYAHCTHIX 3a00I€BaHAN.
HUccnenoBanue BKIIIOYAET B ce0sl ONPEICIICHUE B CHIBOPOTKE (IJ1a3Me) KPOBH TAKHX IMOKa3aTelNeH, Kak:
. 00ImMi X0JIecTepyH,

. JIMIONPOTENHBI BLICOKOH INIOTHOCTH (x0s1ectepon-JITIBII),
. JIMIONPOTENHBI HU3KOM IIOTHOCTH (XoJectepoi-JIITHIT),
. tpuraunepuasl (TI),
. k03(hdunuent areporeHHoctu (KA).
1. OnpenejieHne KOHIEHTPAIMH TPUTJIHIEPHIOB B CHIBOPOTKE HJIH IIa3Me KPOBH

IH3UMATHYECKHM KOJIOPUMETPUYECKHM METO0OM
Hpunyun memooa:
Tpurnuiepuasr — Jrmnasza — TIAUIEPUH + KUPHBIE KACIOTHL,
I'muuepun + AT® — raunepokuHasa — riutepuia-3-pocdar + AJD;
rianepon-3-gpocdar + O, — rimnepodocharokcunaza — auokcuaneronpocdar + 2H,0,;
H,0, + 4-AAP + 4-xnopdenon — mepokcunaza — xuHoHUMUH + 4H,0.
Konnentpamnus XWHOHMMHWHA, ompereneHHas ¢oromerpudecku mpu A = 500 HM, HpoNOpIHOHAIBEHA
KOHIICHTPAI[MK TPUIJIULIEPHUIOB B UCCIIETyEMOM 00pasIie.
Oo6opynoBaHue: GOTOITEKTPOKOIOPUMETP, KIOBETHI I=1,0 cM, BomsHast GaHs, TEPMOMETP, XUMUIECKUI
CTakaH, MPOOUPKH, J03aTOPHI, IITATUB JJIsI IPOOUPOK.
O0beKT HCCIeI0oBaHUSI W peareHThbl: CHIBOPOTKA WM IUIa3Ma KpPOBH, CyTOYHash MoOdYa, HaOOpbI
peareHTOB JUIS  ONPEICIICHUS KOHIIGHTPAIlMA TPUTJIMIEPHIOB B  OHOJOTMYECKUX  KHIKOCTSIX
SH3UMATHYECKUMHU KOJIOPUMETPUICCKIMH METOIAMH.
AHAJIN3UPYEMBIE OBPA3IIbI
CriBopoTKa (IJ1a3Ma) KpoBH mnociie 12 yacoBoro rosonanus. ['emonu3s Heponyctum. OOpasiipl CTaOUITBHBI
npu t 2-8 °C B TeueHwe 7 CyToK mnu A0 Tpex MecsueB npu t -20 °C. HzberaTp MOBTOPHOTO
3aMOpaKMBaHUS M OTTanBaHUs 00pa3Ia.
Cocmas nabopa:
Pearenr 1:
PIPES — 50 mMoib/i;
4-xmopheHos — 5 MMOJB/IT;
MgSO, — 1 Mmmonb/it;
4-AAIT - 0,5 mMob/i.
Pearenr 2:
JIumasza — 1500 ME/x;
I'munepoknHaza — 200 ME/n;
Ilepokcumaza — 250 ME/n
Kamm6partop: rimueput — 2,29 MMOIB/TI.
PeareHTbl FOTOBBI K UCIIOJIH30BAHUIO U CTAOMIIBHBI B TeueHue 12 mecsiies mpu t 2-8 °C B TEeMHOTE.
HOATI'OTOBKA K AHAJIN3Y
Cwmematp Pearent 1 u PearenT 2 B cootHomenuu 9 : 1. PaGounii peareHnT crabuneH He MeHee 14 mHei
npu Temnepatype 2-8 °C B repMETHYHO 3aKPBITOM (hIIaKOHE.
Xon padoTsI:

Buectu B ipoOupky OnsiTHas poda Kamub6patop KonTposns Ha
PEaKTHBEI
PaGouuii peareHT, M 2,0 2,0 2,0
Hccnenyemslit odOpaser, Mi 0,02 - -
KanuGparop, mn - 0,02 -
Bona quctuinupoBaHHasi, M - - 0,02

Cwmemarp u nHKyOHpoBath 10 muayT mpu t 37 °C wmmm 15 munayT npu t 18-25 °C. [lo okoHyanun
MHKYOaIllMd M3MEPUTh ONTHYECKYIO0 IIOTHOCTH IpoObl (E mpoOsl) m kamuOpartopa (E kammbGparopa)
NPOTHB KOHTPOJIS Ha

peaktubl ipu A = 500 (490-520) am u d = 1 cm. Okpacka ctabuibHa B TeueHne 60 MUHYT.

ITpoussectu pacyer o Gopmyiie:
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E nipo6sr

C=2.29x (MMOJIB/1T)

E xanubparopa
Pegpepenmnvie genuuunvi:
1. Hopma TpuriuiiepuaoB B KpoBH y JKeHITHH KoyebeTcs B mpeaenax 0,40-2,71 MMouIb/II.
2. Hopma TpurmunepunoB B kpoBu y MyxkunH — 0,5-3,7 mmonbs/m. Hopma mias MyKYdWH CTapIiero
Bo3pacra (mocie 65) nmxe — 0,62-2,9 MMOJITB/J1.
3. Hopwma mst mereii — 0,34-1,5 Mmmoms/m.
Jluacnocmuueckoe 3Havenue: A JUATHOCTUKA BPOXKACHHBIX U MMPHOOPETEHHBIX HAPYIICHUN JTUIHIHOTO
oOMmeHa.

2. Omnpenenenne k03gpuHeHTa ATEPOreHHOCTH

A. OnpenesieHue KOHIEHTPALIMHA 001IeT0 X0JIeCTEPHHA B IJIa3Me KPOBH

Ipunyun memooda: pu TUAPOIN3E FPUPOB XOJIECTEPHHA XOJIECTEPOIICTEPA30il 00pazyeTcsi CBOOOIHBIN
xosectepud. OOpa3oBaBIINiicS U UMEIOLIMICSA B MPOOE XOJIECTEPHH OKUCISETCS KUCIOPOAOM BO3AyXa
IMOJ JEWCTBHEM XOJICCTCPOJIOKCHIA3bl C oOpa3oBaHHMEM TIepeKrucH Bopopoma. Ilom meficTBreM
MEPOKCHAA3Bl TIEPEKUCh BOIOPO/Ia OKHCIISIET XPOMOTEHHBIE CyOCTpaThl ¢ 00pa3oBaHMEM OKpAIIEHHOTO
npoaykTa. MTHTEHCUBHOCTD OKPAcKU NpH AIrHE BOJIHBI 500 HM IpsSMO MPONOPLUOHAIFHA KOHIEHTPALUU
o011ero xoJecTepruHa B mpooe.
OoopynoBanue: (HOTOIEKTPOKOIOpUMETp, KioBeThI I1=1,0 cM, BojstHas GaHs (TepMocTar), TEpMOMETD,
XMUMHUYECKUH CTakaH, IPOOUPKH, 103aTOPHI, INTATUB LIS IPOOUPOK.
O0BbeKT HccaeI0BAHUSI M peareHTbl: CHIBOPOTKA WM IUla3Ma KpPOBH, CyTOYHAash Moya, HaOOpHI
peareHToB I OMpeAeieHHUs KOHIICHTpAaIMu OOIIEeT0 XOJEeCTepHHa B OHWOIOTHYECKUX >KHIKOCTIX
9H3UMATUYECKUMH KOJIOPUMETPUICCKHUMH METOJAMH.
Cocmas nabopa:
Pearent Nel. Bygep
®Docdarnsriii 6ydep — 100 Mmmois/m
®denon — 10 MMoutb/n
JeTeprenTsl, akTHBATOPBI, CTAOMIN3aTOPHI
Pearent Ne2. JInopunusar
Xomnecreponactepasa — 400 en/n
Xomnecreponokcuaasza — 250 en/n
Iepokcumaza — 500 en/n
4-amuHoanTUTIUpUH — 0,25 MMOITB/T
AKTHBaTOpBI U CTAOMIIM3ATOPHI
Kanubpatop
XomnecrepuH — 5,17 Mmois/n (200 mr/m)
NOAIOTOBKA K AHAJIN3Y
Conepxxumoe ¢urakoHa ¢ peareHToM Ne2, akKypaTHO MepeMeInBasi, paCTBOPUTH B Oy(epHOM pacTBOpe
(pearent Nel). Beinepkath npu kKomMHaTHON Temmeparype B Tedenue 20-30 munyT. PeakTuB crabuieH B
Teuenue 6 mecsies mpu 2-8 °C B TeMHOM MecTe.
KonanyecTBeHHBII aHAIM3:
Jlmaa BosHb! — 500 HM.
JnuHa ontuyeckoro nytu — 1 cm
Temmeparypa nnKyOammu — komuaTHas 18-25 °C
Xox padoTsI:

Buectu B mpodupkn OneITHAasA Tpo0a Kannoposounas Xoaocras npoda
npooa
Obpasen 0,02 M - -
KanubpaTop - 0,02 M -
Juct. Bona - - 0,02 M
Pabouwnii peareHT 2,0 M 2,0 M 2,0 Mn

[Ipo6El TIIATENHHO MepeMemaTh M MHKyOmpoBaTh 5 MuHyT mpu 18-25 °C. M3mepuTh ONMTHUECKYIO
TUIOTHOCTH OIBITHOM M KaJHMOPOBOYHOH MPOO MPOTHUB XOJIOCTON MPOOHI.
Oxpacka craOwibHa HE MEHEee dYaca I0ciie OKOHYaHHMs MHKYOalUuH NPH NPEJIOXPaHEHHH OT MPSIMOTo

COJIHCYHOI'O CBE€TA.

Pacder KOHIIEHTpAIIUK XOJIECTEPHHA TIPOBOJIAT 110 PopMyIIe:
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C =E/Ei x 5,17 mmons/n (200 Mr/mi), Tae

E,; — onTHYecKas IIOTHOCTh ONBITHOM MPOOEKI, €/1. ONT. IJIOTH.;
E, — onTHyeckas IIIOTHOCTHh KaTMOPOBOYHOM MPOOKI, €. ONT. TUIOTH.;
5,17 mmoms/n (200 Mr/m) — KOHIIEHTpAITHS XOJIeCTepruHa B KaaTuopaTope.
Pegpepenmnvie genuuunvi:
HopwmanbHoe conepxxanne: < 5,17 Mmons/n (200 mr/m).
ITorpanuunoe comepskanue: 5,2-6,5 MmMoin/i (201-250 mr/m).
[MaTonorudeckoe copepkanue: > 6,5 MMOJIL/1 (251 Mr/mn).
[To uroram pabOTHl CPaBHUTH MOTYUYCHHBIH PE3yNbTaT C HOPMAJIbHBIMH TOKA3aTEISIMHA M CHIENATh BBHIBOA
0 coziep KaHUH OOIIEro XO0NIeCTEPHHA B KPOBU UCCIIEAOBAHHOTO MAI[ESHTA.

Bb. Onpenenenne KOHIEHTPALMH JIMIONPOTEHHOB BHICOKOI IVIOTHOCTH B CHIBOPOTKeE (IJ1a3Me)

KPOBH

IHpunyun memooda: XUIOMHUKPOHBI, JIUTIOTMPOTEHHBI O9€Hb HU3KOW IUIOTHOCTH W JIMIONPOTEHHBI HU3KOW
TUIOTHOCTH OCAKIAIOTCS Tpu Mo0aBieHnH K 00pasity (hocopHOBOIB(GPAMOBOI KHCIOTHI U Mg?". Tlocie
ueHTpudyrupoBanus B cynepHarantre octarorcsi Tonbko JIIIBII, koHIeHTpanus KOTOPHIX ONpeaessieTcs
CHeKTPO(OTOMETPUIECKH TAKXKE, KAK KOHIIEHTPALKS OOIIETO XOJIECTepPHHA.
OoopynoBanue: GHOTOINICKTPOKOIOPUMETP, KioBeThl 1=1,0 cM, BomsHas OGaHs, TEPMOMETP, XMMHUUCCKUN
CTaKaH, IPOOUPKH, J03aTOPbI, IITATUBHI sl TPOOUPOK H MUTETOK.
O0BbeKT HcCaeI0BAHUSI M peareHThbl: CHIBOPOTKA WM IUla3Ma KpPOBH, CyTOYHAash Moua, HaOOpHI
peareHToB ISl OIpENEeNeHUs KOHIEHTPAIMH XOJECTepHHA JIUIMOMPOTENHOB BBICOKOW IIIOTHOCTH B
6I/IOHOFI/I‘ICCKI/IX KUAKOCTAX SOH3UMATUYCCKUMU KOJIOPUMETPUUICCKUMU METOAAMU.
Cocmas nabopa:
Pearear Nel Ocaxpmaromuii peareHT — QochopHOBOIBGpaMoBas kuciora (0,55 MMOIB/T), MarHus
xJopup (25 MMOITB/T)
Kamubpatop — xonectepun 1,29 mmons/n (50 mr/100 mur)
Bce peareHTbl rOTOBEI K padoTe.
Xon padoThI:
1. lIpenunuranus (oca:kneHue)

Pearentsr OmnbiTHas TIPpo0a, MIT KanmubpoBounast nipo6a, | KourponsHas — mpo0a,
MIT MUT

ITnazma 0,15 - -

Bona - - 0,15

Ocaxparonumii pearenr | 0,3 0,3 0,3

KanuGpatop - 0,15 -

Xopomo mepemeniatb M OCTaBUTh Ha 10 MHMHYT Ipu KOMHATHOH Temmeparype. ONBITHbIE MPOOBI
orueHTpudyruposars B teuenne 10 munyt mpu 4000 g. Ilpo3paunblii cynepHaTaHT UCHOIB3YIOT IS
onpenenenust korneHrpanuu JIIIBII. KanuOpoBouHyo u KOHTPOJIbHYIO MPOOBI EHTPUPYTHPOBATH HE
HYXHO. OnpeaennTh X0JIECTEPHUH BO BCeX MPoOax B TEUEHHUE Yaca.

2. Onpenenenne konuenTpanuu JIIBII

Pearents OnbiTHas Tpoda, Mt KanuGpoBouHas npo0a, Kontponbhas nmpoba,
MUT MIT
CynepHaTaHT 0,2 - -
Bopna + pearent Nel - - 0,2
PaGouwnii pearent mis 2,0 2,0 2,0
OTIpeIeIICHUSI
XOJIECTepPHHA
KanuGparop + pearent - 0,2 -
Nel

PeaknpioHHyI0 cMech TIIATENBHO MEPEMENINBAIOT U WHKyOHpyloT He MeHee 10 MHHYT mpu KOMHATHON
temneparype (18-25 °C) wnu 5 munyT npu 37 °C, u M3MEpSAIOT ONTHYECKYIO IIIOTHOCTH OMBITHOH H
KaJMOPOBOYHOM MPOO MPOTHB KOHTPOJILHOW MPOOBI B KIOBETaX € TOJIIWHON MOTJIOMIAIOIIETO CIIOS 5 MM
(1 em) mpu mnuae BomHBI 500 HM (DPOK — 490 mM). Okpacka cTrabuiabHa HE MEHEE 2 YacoB IMOCIE
OKOHYAHMS MHKYOAIINY NPY TPEJOXPaHEHUH OT MPSMOTO COTHEYHOTO CBETA.

Pacuer konuentpauuu JIIIBII nposoasit mo gopmy.re:
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C = Eo/Erax X1,29 [MMoOB/11] 1i1H

C = Eo/Exax x50 [Mr/100 mi],

rae Eo, 1 Ey,, - onTHYeckue MIOTHOCTH ONBITHON M KadHOPOBOYHOM MpoO, W3MEpEeHHbIE OTHOCUTEIHHO
KOHTPOJIBHOU MPOOBL.

Hopmanbnbie Besnunnbl JIIIBIL:

Mysxunast > 55 mr/100 mi (1,42 mmos/m)

Kenmmabt > 65 mr/100 mu (1,68 Mmob/i)

I'pynna pucka:

Mysxunast 35 — 55 mr/100 m (0,9 - 1,42 MMome/m)

Kenmmubr 45 — 65 mr/100 mi (1,16 - 1,68 Mmonb/n)

IMaTonoruyeckoe HapyLieHUe JUNUIHOTO 00MeHa:

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

Kenmunst < 45 mr/100 ma (1,16 Mmmons/)

Pacyer KoOHIeHTpaWu JUNONPOTEeNHOB HU3KOI muioTHocTH (JIITHII):

C = [o6mmii xonmectepur| — [JITIBII] — [Tpurmumnepunsl/S] mr/100 Mo

C = [o6mmii xonmectepuH] — [JITIBII] — [Tpurmutiepuabl/2,2] MMOITE/1

I'pynna pucka: > 150 mr/100 M1 (3,9 MMomb/m)

Hartogorus: > 190 mr/100 M (4,9 mmons/m)

Buumanme: JIns aHanu3a HKCHOONB30BaTh TOJBKO MPO3PAUYHBIA CylmepHaTaHT. B ciayyae MyTHOro
cylnepHaTaHTa (HEMOJHOE OCaXKICHUE) WIN NPU COACPKAaHUU TPUTIHUIICPUAOB B mpobe Oosee 4,0 MMOIb
/M cliemyeT MPOBECTH MOBTOPHOE OCAXKICHHE, YBEIWYMB OOBEM OCAKIAIOIIETO peareHTa B 2 pasa.
[Tony4yeHHBIN pe3ynbTaT yMHOKUTH Ha 2.

B. IToacuyer ko3 (ppuHeHTa ATEPOreHHOCTH:

K= (Xoﬁm - XJ]I]BII) / XJmBm

re Xosu— OOIIMIA XOIECTEPOT KPOBH;

Xmen — X0JlecTepuH B coctaBe JITIBII

st 3mopoBoro yenoreka npumepHo 30 net kodpduiment pasen 3,0-3,5. Y G0JbHBIX 3TOT MOKa3aTellb
Bo3pacTaeT 110 5,0 win BeIIe.

Ilocme TpOBENEHHBIX pAacyeToOB, CHENaTh BBIBOJBL, WCXOAS W3 TOKa3aTelneld JHUIMHI0TPAMMEI, O
BO3MOXHBIX 3a00JIeBaHHUAX 00CIIEIOBAHHOTO.

8.00MeH 0esIk0OB 1 AMMHOKHCJIOT
PaGora 18.
OnpenesieHue coaep:KaHusi MOYE€BUHBI
Copep:kaHre MOYEBHUHBI B KPOBH 3aBUCHUT OT COOTHOIIICHHS IPOIIECCOB MOYEBUHOOOPA30BAHUS B TICUESHU
W €€ BBIBEJICHUs TOYKaMHU. B KIMHHKE OmpeJeieHne KOHIIEHTPAIlMd MOYEBHHBI MMEET HauOOJbIlee
3HAYCHME JIJIS AMArHOCTUKHU 3a0o0sieBaHuil oyek. [Ipu yxyameHun GyHKIIMY TOYEK UMEHHO MOBBIIIICHUE
MOUYEBHHBI B KPOBH SIBJISICTCS Han0OJIee PaHHUM J1a00paTOPHBIM TUArHOCTUYECKUM TecToM. M3 dpakiuit
OCTaTOYHOTO a30Ta B HAHOOIBIIEH CTENEHH B KPOBH TOBHIIIAETCS MOYEBHHA, KOTOPAsk MOXKET COCTABIISTh
10 90% (pakimu 0cTaTOYHOro a30Ta MPH MATOJIOrHHU 1moyek (B HopMme —50%).

Paznmuuaror 3 rpynmel TPUYWH, TPUBOIAIINX K YBEIIMUEHUIO COAEPKAHUS MOYEBHHBI B KPOBHU:
HAAMOYEYHYI0 a30TeMHI0, TIOYEUHYH) W ToAmnodyeuHyr. HanamodeuHass azoremus oOycloBIeHa
TIOBBIIIICHUEM YPOBHSI MOYE€BHHEI B KPOBH, HACTYIAIOIIMM BCJICJICTBHE CHIDKEHHOTO IMOCTYIUIEHUS KPOBU
K TToYKaM (IUPKYJISIpHAS HETOCTATOYHOCTH B KIIyOOUKaX, IOK, KPOBOTIOTEPS, METHApATAINs). A30TeMus
MOYEYHOTO MMPOUCXOXKICHUS ObIBACT CBS3aHA C OCTPON HMIIM XPOHHYECKOM MOYEYHON HEAOCTATOYHOCTHIO
BCJICJICTBUE TIIOMEpYyJOoHe(dpHUTa, MUEIOHePpUTa, apTEPUOCKIIEPO3a, HEKpPOo3a KOPTUKAIHHOTO CIIOs
mouek. Ilogmouedynass azoremms OBIBa€T CBsI3aHA C  OOJHUTEpalield MOYCBBIBOASAIIMX ITyTEH
(ModekameHHast 60J1€3Hb, OIYXO0JIN MOUYEBBIBOJISIINIAX MyTEH, TPEICTATETHPHON KeJIe3bl U T.I.).

[loBbIIeHHE YPOBHS MOYEBHHBEI B KPOBH MOXET OBITh W TpPH YCWICHHOM pacrajae OenKoB
(CUHAPOM CTABIMBAHUS, 0XKOTH, INXOPAIKa, IEPUTOHUT), IPH 00E3BOKUBAHUN OpraHU3MA.

CHMKCHHME YPOBHsSI MOUYEBHHBI B KPOBH OBIBACT CBSI3aHO C OTPHUIIATEIIbHBIM OajlaHCOM a30Ta B
pe3ynbTaTe II0XO0Tr0 MUTaHUs, C MEYCHOUHON HEeIOCTATOYHOCThIO WM C THIEpruapaTanueil opranusma.
CHmKeHe KOHIEHTPAI[M MOYEBHUHBI B KPOBH HAQIIIOJIACTCS TAKXKE MPU BUPYCHOM TEMaTHTE, OCTPOH
TUCTPOUH ITEUCHU.

Ilpunyun memooa:MOYEBHHA TON JCWCTBHEM ypea3bl THIPOIU3YyeTCs ¢ obOpa3oBaHWeM KapOoHaTa
amMMoHus. MIOHBI aMMOHUS pearupyrT ¢ (DEHOJIOM M THIOXJIOPUTOM B MPHUCYTCTBUU HHUTPOIPYCCHUA,
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00pa3ys OKpaleHHbIH KoMIUIeKc. THTeHCUBHOCTD OKpacKy MU AJUHE BOJIHBI 540 HM IPONOpLUOHAIbHA
KOHLIEHTpallM1 MOYEBHHBI B IIpOOE.

OoGopynoBanue: (HOTOIICKTPOKOIOPUMETP, KHITAIIAs BOAsHas Oans, kioBeta [=1,0 cm
J103aTOPBI, TPOOUPKH, MUTMETKH, IITATUBBI IJIsI MPOOUPOK M MUIETOK, XUMUUecKre crakansl Ha 50 — 100
MJI, CTEKJISTHHBIC TTAIOYKH, MepHBIC K006 Ha 50-100 M.

OO0beKT HccJIeT0BAHUSI M PeareHThI: CHIBOPOTKA KPOBH (Tu1a3zMma), Moda, Habopsl peareHTOB IS
OTIpeieIICHUSI MOYCBHHBI.

Cocmase nabopa:

Pearent Nel PacTtBop ypeasbl

VYpeaza — 10 eq/mn

®ocdarnsriii Oydep — 50 mmons/n, pH 7,0

KammubpaTop

MoueBuna — 5 Mmonb/1 (30 Mr/mn)

Pearent Ne3 ®eHoJ/HUTPONPYCCHAHBIN peareHT

®enon — 106 MMomb/m

Hutponpyccun natpus — 0,17 Mmons/n

Pearent Ne4 I'unoxsiopur

I'ummoxnoput Hatpus — 11 MMomb/n

Harpwii egxuit — 125 MMois/n

NOATOTOBKA K AHAJIN3Y

[TpurotoBnenue pabouero pearenra: cmemars peareHT Nel ¢ pearentom Ne3 B cooTHomreHun 1:9,
aKKypaTHO TepeMemnaTh. XpaHurcs 7 aHei mpu 2-8 °C, B TemHoOTe.

Ilepen npoBenenuem ananausa pazseaute Mody B 100 pa3 qUCTUIUIMPOBaHHON BOIOM.
Xoa padoTsI:

Brectu B npobupku OmnsITHAs poda Kanmubposounast mpoda XomnocTas mpoda
Pabouwnii peareHt 1,0 M 1,0 Mo 1,0 M
Obpazen 10 MK - -
KanmuGpatop - 10 MK -
TIpo6BI TINATENEHO MepeMemaTh 1 MHKYOHpoBaTh 5 MunyT npu 20-25 °C.
Jo6aButh B mpoOHpKH OnbiTHas npoda KannbpoBounas npoba XomocTast mpoba
Pearent Ne4 1,0 M 1,0 M 1,0 mn

TmatensHO mepeMelniath U WHKyOHpoBaTh 15 MunHyTt mipu 37 °C. [MpoObl oXMagUTh U HM3MEPHTH
ONTHUYECKYIO MIOTHOCTh OnbITHOM (E,,) ¥ kamuOpoouHoii npob (E,,,) mpoTur xomoctoit mpooOsl. [yvHa
BonHBl 540 HM. KroBersl 1 cm. Oxpacka cTabuipHa 5-8 4yacoB mOCiIE€ OKOHYaHHMS WHKyOanuu NpU
NPEIOXPaHEHUH OT IPSMOTO COJTHEYHOT'O CBETA.

KonmeHTpanuio MOYeBHHbI B CHIBOPOTKE HJIH MJ1a3Me KPOBH OIIPEETUTh 10 GopMyJie:

C = Eq/Eax X 5,0 MMOIB/T,

rae E,, — onTtudeckas IiOTHOCTh ONBITHOW MPOOBI;

Eyax — ONITHYECKAS TIIOTHOCTH KaTHOPOBOYHOM MPOOHL;

5,0 — KoHIIEeHTpalKMsg MOUEBUHBI B Ka1uOpaTope, MMOJIb/JT

B cyTouHoii Moue:

C = E/Ean X 500 x K Mmomb/1,

riae rae E,, — onTryeckas mioTHOCTh OTMBITHOM MPOOHT;

E.: — ONTHYECKas TNIOTHOCTH KaJTMOPOBOYHOI ITPOOEI;

500 — KoHLEHTpaIMsA MOYEBHHBI B KAIMOpaTOpe ¢ y4ETOM pa3BelleHHs MOYH, MMOJIB/T;

K — 06bem cyTrounoit Mouu, 1

HopmanbHble BeTHYHHBI:

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

B moue: 333-583 mmonb/cytku (20-35 r/cyTkn)

Crenatb BBIBOABI O BO3MOXKHBIX 3a00JIEBaHUSAX B CIy4ae MOBBIIIEHHOTO WJIM TIOHM)KEHHOTO COJIEPKaHUs
MOYEBHHBI B CIBOPOTKE (IL1a3Me) KPOBH HIIM MOYE.

9.CTpoeHMe U CHHTE3 HYKJIEHHOBBIX KUCJI0T. OOMeH HYKJIe0THI0B
PaGora 21.
OmnpenesieHue coaep:KaHusi MO4€BOil KUCJI0THI B OHOJIOTHYeCKHUX
SKHIKOCTSIX YPHKA3HBIM METOA0M
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Ilpunyun memooa: copepxkamiascsi B mpoOe ModeBas KHCIOTAa OKUCISIETCS MOA JeHCTBHEM (epMeHTa
ypUKa3bl ¢ 00pa3oBaHUEM IEPEKUCH BOAOpPOJA. B IpUCYTCTBUM IE€POKCHAA3bl IEPEKHCh BOAOPOJA
OKHCIISIET XPOMOTEHBl ¢ 00pa3oBaHHMEM OKPAlIeHHOTO MpOAyKTa. VIHTEHCHBHOCTH  OKpPACKH
MPONOPLUHOHAIFHA KOHIICHTPAI[MH MOYEBOI KHCIOTHI B ITpode.

OodopynoBaHue:TPOOUPKH, TUIIETKH, ITATUBHI 115 TpoOupok u muneTok, @OK (KIOBETHI ¢ TONIUHON
cios 1 cm).

O0BbeKT uccIeI0BAHUS M peareHThI:IIa3Ma KPOBH, HA0Op Ul MCCIEOBAHUS COACPKaHUS MOYECBON
KHCJIOTBI B OMOJIOTHYECKUX JKUAKOCTIX KOJIOPUMETPUIECKUM METOIOM.

Cocmae nabopa:

Pearent Nel Bydep

®docdar — 150 Mmmoib/n

3,5 — muxsopo — 2- heHoICYyTBGOHAT — 2,5 MMOITB/IT

Pearent Ne2 JInopunausar

4-amuHoanTUNUpuH — 0,25 MMOITB/N

Vpukaza — 300 ex/n

Acxkop6baTokcumaza — 250 exn/n

[Mepoxcunaza — 250 en/n

Kaaubpatop

MoueBas kuciora — 357 MKMOJIB/IT (6 MT/mT)

AHAJIN3UPYEMBIE OBPA3IbI

CBexast ChIBOpOTKa (TUlazMa) KpPOBM WJIM CyTO4YHas Moua. Mouy crienyer pa3baButh B 10 pas
¢uzpacTBOpPOM.

NOATOTOBKA K AHAJIN3Y

IpuroroBienne padouyero pearenra: coiepxkumoe ¢(inakoHa ¢ Pearentom Ne2, akkypaTHO
nepeMentnBas, pacTBOpuTh B OydepHOoM pactBope (peareHT Nel). J[ns moiydeHHS ONTHMAalbHBIX
pe3yIbTaTOB PEKOMEHAYETCS BBIIEP)KaTh pabdo4Mii peareHT IMpu KOMHATHOHW Temmeparype 5-10 MuHyT
T0CJIE MOJHOTO PacTBOpeHUs muodummsara. Pearent crabunen ne Menee 30 aueit mpu 2-8 °C.

Xon padoThI:

JlnmrHa BoiHBI — 520 HM

Jnuna ontuueckoro myty — 1 M (5 Mm)

Baectu B npoOupku: OnpiTHas npoda Kanubposounast mpoda KontponbHas npoba
Pabouwnii peareHt 2,0 M 2,0 M 2,0 Mn
O6pazen 0,05 M - -
KamubpaTop - 0,05 M -
Bona - - 0,05 mn
JIUCTHJUTMPOBAHHAS

ITpoObl TIIATENBHO NEpeMelaTb, MHKYOHpOBaTh 7 MHUHYT npu 18-25 °C nwmm 5 MuHYT npu 37 °C.
W3meputh onTHYeckyro MmioTHOCTH onbITHOH (Eon) u xanmmOpoBounoii (Ex) mpo6 mpoTHB KOHTPOIBHON
npoObl. Okpacka crabnibHa He MeHee 40 MUHYT Mociie OKOHYAHUsI HHKYOAIHu.

Konuentpanmto MmoueBoit kuciaotsl (C) onpenenuts no Gopmyie:

B chIBOpOTKE WU NJIa3Me KPOBU:

C =Eon/ Ex x 357 mxmounb/n (6,0 mr/mn), rae:

Eon — onTudeckast IIOTHOCTH OTBITHOM MPOOBI, €11. ONT. TNIOTHOCTH;

Ex — ontuueckasi miI0THOCTh KaTMOPOBOYHOM NPOOKI, €]1. ONT. MJIOTHOCTH;

357 MKMOJIB/JT — KOHIIEHTpAL¥si MOYE€BOH KUCIIOTHI B KaJInOpaTope.

B cyrouHoii Moue:

C =Eon/ Ex x 3,57 mmons/n (600 mr/im) x K, rme:

Eon — onTudeckas miIoTHOCTH OTNBITHOM MPOOBI, €11. ONT. INIOTHOCTH;

Ey — onTrueckas mioTHOCTh KaTMOPOBOYHON MPOOEI, €. ONT. IUIOTHOCTH;

3,57 MMOJIB/JT — KOHLIEHTPALKsl MOYE€BOM KHUCIIOTHI B KAJIMOPAaTOPE C Y4€TOM Pa3BEACHUS MOYH;

K — 06bvem cyrouHo#t Mouu, 1

HopmanbHble BeJTHYHHBI:

B ceiBopoTKe (T1a3M€e) KPOBHU:

Myxuunsl: 202—416 mxmoub/1 (3,4—7,0 mr/100 M),

JKenmunubr: 142-339 mxmons/n (2,4-5,7 mr/100 mo).

B moue: 1,49-4,46 mmonn/cyTku (250-750 Mr/cyTkn).
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Juacnocmuueckoe 3nauyenue. IIpUanHON TIOBBIMICHUS COJEPXKAHHS MOYEBON KHCIOTHI B KPOBH MOXKET
OBITH TIpHEM UK, OOTaTOW MypHHAMH W YCHUJICHHBIN pacraj MypUHOB, HEKOTOPBIE TeMaTOJIOTHIECKHE
3a00JIeBaHUs, KIIETOYHBIN IIUTOJIA3 MIPH JIyYEBOU TEPaITnU.

OnpenerieHue CoJepKaHuss MOYEBON KHUCIOTHI B KPOBU UMEET OOJIBIIIOE 3HAYCHUE B JUATHOCTUKE
MOJIarphl ¥ TIOYEYHOW HEJOCTATOYHOCTH. |IOBHIMIEHHBI YyPOBEHh MOYEBOW KHCIOTHI HAOIIOMAeTCsS TPH
HapyIICeHWH €€ BBAETeHHS M3 opraHu3Ma (3aboiieBaHHs TOYEK, alua03, TOKCUKO3 OEpEeMEHHOCTH).
Oco0eHHO BBICOKOE COACpPKAHME MOYCBOW KHCJIOTHI OBIBACT TPU COYCTAHWU TOJArphbl  C
HEJOCTAaTOYHOCTHIO (PYHKIINH TTOYEK.

Crenatb BBIBOABI O BO3MOXKHBIX 3a00JIEBaHUSAX B CIydae MOBBIIIEHHOTO WM MTOHMKEHHOTO COIEPIKaHuUs
MOUYEBOI KHCIIOTHI B CBIBOPOTKE (TU1a3M€) KPOBU WJIA MOYE.

10.buoxumusi meyeHn
PaGora 23.
OmnpenesieHne akTUBHOCTH acnapraTaMmuHoTpancgepassl (ACT)
IHpunyun memooa: npuHmun omnpenenenns ypoBHs ACT B CBIBOpOTKE WM TIa3Me, peaan30BaHHEIN B
JTUATHOCTHYECKOM HabOpe, TPEICTaBIICH Ha CXeMe:

ACT
0-KeTorayTapoBasi Kuciaora + L-acnaprar ======§ L-ruryramar + okcaJjioanerar
MAr
okcanoauerat + NADH+ + H+ ========p> L -manart + NAD+

Kak crnenyer w3 mpencrasmenHoit cxembl, ACT obOpasyer okcamoareraT u L-Tiayramar, KaTamu3upys
oOpatumblii iepeHoc amuHorpymnm. Jlanee ma-nataeruaporeHasa (MAI) obpasyer L-manar, mpu 3ToM
NADH+ nepexoaut B okucieHHyi0 ¢popmy NAD+, 4To H3MEHSET ONTUYECKYIO TNIOTHOCTH PAcTBOPA MPH
340 am. AxtuBHOCTH ACT 3aBucHT 0T ckopoctr oOpa3oBanus NAD+.

Oo6opynoBanue: HOTOIIEKTPOKOIOPUMETP, KtoBeThI I=0,5 cm u I=1,0 cM, 103aTOpbI, IPOOUPKH.

O0BbeKkT HCCIeT0BAHUSI W peareHTbI: CHIBOPOTKA WJIM IUIa3Ma KpPOBHM;, HAOOpBI PEaKTHUBOB IS
onpenenenust ACT B cpIBOpoTKe (TJ1a3M€) KPOBH.

Cocmas Habopa:

Juarnoctryeckuii HAOOP COAEPIKUT CIEAYIONTHNE KOMIIOHECHTHI:

Pearent 1 (4 x 100 mi1). @epMeHTHBIH pacTBOP;

Pearent 2 (1 x 100 mu). PactBop ¢ cyocTpaTom.

Konnenrpanuu cy0cTanuuii B pacTBOpe MOHOpeareHTa:

Tpuc-HCI 6ydep, pH=7,8 80 mmoin/i;

L-Acmaptar, 240 MMoIb/;

a-KerormyrapoBas kucnora, 12 MMOIB/I;

NADH, 0,18 MMob/11;

MJTI > 600 En./i;

JIAI > 1200 En./m;

CrabunmzaTopsl 1 KOHCEPBAHTHI.

AHAJIN3UPYEMBIE OBPA3IbI

Huarnoctuyeckuii Habop npenHasHayeH it onpeaenenns ACT B ceiBopoTke win mia3me ¢ DATA wnu
renmapuHoM. [IpoOUpKM C KpOBBIO CIEOYeT HAepXKaTb 3aKphITBIMA B BEPTUKAJIBHOM IIOJOXKEHHH.
CBHIBOPOTKY H TLIa3My HEOOXOJMMO THIATENBHO OTACIHTH OT KIETOYHBIX 3JIEMEHTOB KPOBH, KEIATEITHHO
HE IO3/Hee, YeM Yepe3 [Ba yaca IOocie B3sTHS KpoBH y maumeHta. OOpa3nsl HE JOJDKHBI COAEPIKATbH
NPU3HAKOB reMoin3a. B ToM ciydae, eciau ucciegoBaHue MO KAKMM-TO IPUYMHAM HE OBIJIO 3aBEPILICHO B
TedeHne 24 4acoB MM €CTh HEOOXOJUMOCTh COXPAHATh 00pa3Ilbl JOJBIIE, TO UX CIETYET 3aMOPO3UTH 10
temneparypsl oT -15...-20°C. Pa3zMopaxuBaTh 00pasibl MOXHO TOJBKO OAWH pa3. CBHIBOPOTKA TaKke
MOKeET XpaHHuThcs npu +2...+80C ¢ notepeit aktuBHOCTH 10% B TeueHne 3-X CyTOK.

HOATI'OTOBKA K AHAJIM3Y

Pearenr 1 u peareHT 2 rOoTOBHI K MpHMEHEHHIO. B TOM ciy4ae, eciii TONH30BATENb IMPEIMTOYUTAET
UCIIOJIb30BaTh MOHOPEAreHT, peareHThl JOJDKHBI ObITh cMemansl B oTHomeHHH 4R1+1R2 (4 oObéma
pearenta 1 + 1 00béM pearenta 2; nanpumep: 400 mi pearenra 1 cmemats ¢ 100 M pearenra 2).
Xon padoThI:

IIpoiuenypa ¢ MOHOpPeareHTOM 25/30 °C 37°C

Pabouwmii pearenr, M 1,0 1,0
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O6paszer, M | 0,2 | 0,1

CMmemaTh W 4epe3 MUHYTY OIpEIeNIUTe HadalbHOE MOIIIOUICHNE (ONTHYECKYI0 IUIOTHOCTH) H
3amyctuTe cexkyHaomep. Omnpenenure mornomenne epe3 1, 2 u 3 munyThl. Jnuaa BomHE! 340 HM,
ontuueckuil nyth 1 cMm. M3Mepenne ocynecTBIsSIOT NPOTUB TUCTHLTUPOBAHHON BOJIBI.
Boluncienue pe3yjibTaToB

Onpenenure AA/MHH JJ1 KaXIOTO CYUTHIBAHUS M BBIUMCIIUTE CpefHee 3Ha-ueHue. AKTUBHOCTH ACT
BEIUHCISIETCS B e1./i. Beramcnure mo ¢opmyne u3 tabmuisl aktuBHOCTE ACT mns mpouenypbl ¢
MOHOpeareHToM

JIimHA BOJTHBI 25/30°C 37°C

340 um (AA/mMun)x 1151=En./n (AA/Mun)x2143=En./n
334 um (AA/mMun)x 1173=En./n (AA/MuH)x2184= En./n
365 HM (AA/mMuH)x2132=En./n (AA/MuH)x3971= En./n

HopMmaabnbie 3HaueHust ACT KHHeTHYECKUM METOI0M:

Temneparypa My:KUYMHBI 7KeHUHbI
25°C <18 Ex./n <15 Ex./n
30°C <25 En/n <21 Ex./n
37°C <37 En/n <31 Ex./n

IpakTnyeckoe 3Havenme: AcnapratamuHorpancdepaza (ACAT/ACT), panee Ha3bIBaBIIASCS
riryTamar-okcanoanerarrpadicamuaaza (GOT), B OosbmioM KonMW4YecTBe MPHCYTCTBYET B CEpAIE,
CKEJICTHhIX MblIax, nedeHu. [loBeimenue ypoBHS ACT MOXET HMPOUCXOIUTh MPU MOBPEKACHUIX
MHUOKapJa WIH CKEJeTHBIX MBI, a TakXe MpU MOBPEXKJACHWM MapeHXUMbl neueHu. CrenoBaTenbHO,
napamutenbHoe nm3mepenne ACT u AJIT npumensiercs st nuddepeHmanuy moBpexACHNS IeYeHH OT
MOBPEXKACHUSA CEPACUYHON WIH CKEIETHBIX MBIIIII.
[Mony4eHnusle BO BpeMsi pabOTHI pe3yibTaThl HEOOXOAWMO CPaBHHUTh C HOPMAJIbHBIMH 3HAUCHHAMH W
cZieNlaTh BBIBOJIBI B CITyyae OTKIOHEHHH.
PaGora 24.

OnpenesieHue aKTUBHOCTU aJIaHMHAMMHOTPaHcdepasbl (AJIT)
Ilpunyun memooa: anaHMHaAMUHOTpaHC(]epas3a, paHee Ha3bIBABIIASCS INIyTaMaTIUPyBAaTTPAHCAMUHA30M
(GPT), — a10 TpaHcamuHa3a, CIIOCOOHAs KaTaIW3UPOBATHIIPEBPAIICHHE 0-KETOKUCIOT B aMHHOKHUCIIOTBI
ITyTeM IIEPEHOCAa AMUHO-
rpymn.  Ilpunnun  omnpenenenus ypoBHs AJIT B CHIBOpOTKE WM  IUIa3Me,peain30BaHHBIA B
JUarHOCTUYECKOM Habope, IIPEeCTaBIIEeH Ha CXEME:

AJIT
0-KeTOr.TyTapoBasi kuciaora + L-anannn ======p> L-rayramar + nupyBat
JIAT
nupyBat + NADH + H+ =====WP L-nakrar + NAD+

Kak cnemyer wu3 mpencraBnenHoir cxembl, AJIT oOpasyer mmpyBar u L-riiyramar, KaTamusupys
oOpaTtumblil iepeHoc amuHorpyni. Jlanee nakratae-runporenasa (JIAI) obpasyer L-nakrtat, mpu sToM
NADH nepexoaut BokucieHnyo Gpopmy NAD+, yTo U3MEHAET ONTHYECKYIO IUIOTHOCTh PAacTBOpa Ipu
340 um. AktuBHOCTh AJIT 3aBucut ot ckopocTu obpazoanus NAD+.

Oo6opynoBanue: GoTodekTpokoIopumMerp, kKioBeTsl 1=0,5 cm u 1=1,0 cM, 103aTOPBI,IPOOHPKH.

O0beKkT uHCcCIeIOBAaHUSI M PpeareHThI: CHIBOPOTKA WM IUTa3Ma KPOBHM;, HAOOPBHI PEAKTHBOB IS
onpexaencHus AJIT B ceiBOpoTKe (TU1a3Me) KPOBH.

Cocmae nabopa:

Junarnoctryeckuii HAOOP COAEPIKUT CIIEAYIOLTNE KOMITOHEHTBI:

Pearent 1 (4 x 100 M), hepMeHTHBIH pacTBOD;

Pearent 2 (1 x 100 mur), pacTBop ¢ cyOcTpaTrom.

KoHuenTpanuu B pacTBope MOHOpeareHTa:

Tpuc-HCI 6ydep, pH 7,8 90 mmomns/7;

L-Ananns, 500 MMOIB/T;

a-Kerornyrapoas kuciora, 15 MMOIb/T;

NADH, 0,18 MmMob/i;

JIAI > 1800 En./m;

Crabunnzatopsl 1 KOHCEPBAHTHI.
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AHAJIN3UPYEMBIE OBPA3IbI

Juarsocrtudeckuit Habop AJIT npennasnauen mis onpeaeneHus AJIT B ceiBopoTke wim miasme ¢ DJTA
Wi renapuHoM. [IpoOUpKH C KPOBBIO CIEIYET JepXKaTh 3aKPHITHIMH B BEPTUKAIHLHOM IMOJIOKCHHUH.
CBIBOPOTKY U TUIa3My HEOOXOJMMO TIIATEIBHO OTACIUTh OT KJICTOYHBIX DJIEMEHTOB KPOBH, XKEIATSIHLHO
HE T03JIHee, YeM depe3 J[Ba 4aca TOclie B3SATHA KpoBH y marnmeHTa. OOpasibl HE JOJKHBI COJEPKATh
MPU3HAKOB reMoy3a. B ToM citydae, eciu Mcciie/IoBaHHE 10 KaKUM-TO MPUYHHAM HE OBIJIO 3aBEPIICHO B
TeUYeHUE 24 YacOB WU €CTh HEOOXOUMOCTh COXPAHATh 00pa3Ilbl OJIBIIIE, TO UX CICIYET 3aMOPO3UTH JI0
Temnepatypsl oT-15...-20°C. PasmopaxxuBaTh 00pa3ibl MOXKHO TOJIBKO OMuH pa3. ChIBOPOTKA TaKke

MOYKET XPaHUThCS NpHU+2.. +8°C ¢ notepeit aktuBHOCTH 10% B TeueHne 3-X CyTOK.
IHOAT'OTOBKA K AHAJIN3Y

Pearentr] um PearenT 2 TOTOBBI K NpUMEHEHHIO. B TOM ciyyae, eciu moib-30BaTeib MPEANOYHTAET
UCIIOJIb30BaTh MOHOPEAreHT, PearcHThl JIOJDKHBI ObITh cMemanbl B otHomeHun 4R1+1R1 (4 oOwvéma
pearenra 1+1 00bEM pearenra 2; HanpuMep: 400 mut pearenrta 1 cmemats ¢ 100 M1 pearenra 2).

Xox pa6oTsI:

IIpouexypa ¢ MOHOpeareHToM 25/30°C 37°C
Pabouwuii peareHt, M 1,0 1,0
O6paser, M 0,2 0,1

CMmemath ¥ 4Yepe3 MHUHYTY ONpEACINTE HadajJbHOE MOMJIOMICHUE M 3allyCTHUTE CEKyHIOMED.
Onpenenute norioweHue uyepes 1, 2 u 3 munythl. JInuna BoaHbel 340 HM, onThyeckuil myTh 1 cMm.
M3MepeHne ocynecTBIAIOT TPOTUB AUCTUIUIMPOBAHHON BOJBI.

BoluuciieHue pe3yabTaToB

Onpenenure AA/MUH Ui KaXJIOTO CUUTHIBAHUSA W BBIYHCIHMTE CpelHee 3HaueHue. AKTUBHOCTH AJIT
BEIUHCIsIETCS B e./1. Berauciure mo dopmyne n3 Tabmursl aktmBHOCTH AJIT ist mpoueaypsi ¢
MOHOpeareHToM

JI;IMHA BOJIHBI 25/30°C 37°C
340 HM (AA/Mun)x 1151=En./n (AA/MuH)x2143=En./n
334 um (AA/MunH)x 1173=En./n (AA/MuH)x2184= En./n
365 HM (AA/MuH)x 2132=En./n (AA/MuH)x3971=En./n
HopMmaJabhble 3HaueHusi AJIT kuHeTHYeCKUM METOI0M:
Temneparypa My:K4YHHbBI 7K eHIIMHBI
25°C <22 En./n <17 En./n
30°C <29 Ex/n <22 En/n
37°C <41 En./n <31 En./n

IpakTuyeckoe 3nayenne: B 6onbmom konmnvectBe AJIT npUCYTCTBYET B TeNaTOLUTAX, U B MEHBIIEM —
B IOYKAX, CEpALE, CKEJIETHBIX MBIIIAX, MOMKEITYAOYHON jKele3e, celne3eHKe W Jerkux. llpmunnHoin
nosbimieHus  aktuBHOcTH AJIT B kpoBu HamOojee wYacTto SBISIOTCA
COIPOBOXKIAIOIIMECS HEKPO30M, TaKHE KAK LIUPPO3, KAPLIMHOMA, BUPYCHBIN WIM TOKCUYECKHUN I'eIaThT.

[Tony4eHHsle BO BpeMsi paOOTHI pe3yibTaThl HEOOXOAWMO CPAaBHUTh C HOPMAJIBbHBIMH 3HAYCHUSIMH H

CACJIaTb BBIBOABI B CIIydac OTKJIOHCHHM.

3a00JIeBaHUs IICYCHHU,

11.06meH XpOMONIPOTEMHOB
PaGora 22.
KoanvecTBenHoe onpenejenue 6uiimpyonHa

Hpunyun Memooa: oot OmHpyOounH OTIPEIEIISIETCS
JINa30THPOBaHHONCYIb(PaHMIIOBOI KUCIOTOW, TOCHE AWCCOLHMALMN HEKOHBIOTMPOBAHHOTO(HENPSMOToO,
cBOOOJHOrO) OMnMpyOMHAa Tpu ydacTuH KodenHoBoropeareHta. J[lyisg ompeneneHus conep KaHUs
(TIpsIMOT'0,CBSI3aHHOTO)
UCKITI0YaeTCAKO(EHHOBEIN peareHT. KOHIIEHTpals HEKOHBIOTHPOBAHHOTO OMIINPYOHMHAPACCUNTHIBACTCS

KOHBIOTHUPOBAHHOI'O

OounmpyOHuHa

Ha OCHOBE peaximu

n3 PEaKIMOHHON

110 pa3HULC KOHICHTPAlUU MCKAY O6IJ_[I/IM HUKOHBOT'MPOBAHHBIM 6I/IJ'II/IPY6I/IHOM

O6GopyaoBanue: ¢orodnekTpokoaopumerp, kioBersl 1=0,5 cm u I=1,0 cm, nenrpudyra,

1103aTop1)1,np061/1pK1/1, IHUIICTKH, IITAaTHUBBI.

O0beKT uccjaeI0BaHUS U peareHTbl: CbIBOPOTKA KPOBU; Ha6op1>1 PCAKTHUBOB JIs1 OIIPCACIICHUA

OmMpyOrHAa B CBIBOPOTKE KPOBH.

Cocmae nabopa:



PEATEHT Nel — KO®EVHOBBIN PEATEHT

KOMEHH ..cvvviviiirieitiecireeereeresteeeteeesreereesseesveeseesseessesseesses 52 MMOJIB/TT
HATPUST OCHB0AT ..eveervrererereeereesseesseesseesseesseesssesseesseessenns 104 MMoITB/N
13210006 021 8 (1 2 S 184 MMoIB/N
PEATEHT Ne2 — CYJIbOAHUIJIOBAS KUCJIOTA
CYIMBMAHUITOBAST KUCITOTA «..couvveneeeeeeeneerneeeneeeneenneesneesneene 29 MMOITB/I
COJISTHAS KHCITOTA .ueenvvenieeneeneenutenreeeenieesaeessesneesaeesneens 170 mmonb/n
PEATEHT Ne3 — HATPUS HUTPUT

HATPHST HUTPHT ..vveenvreeenreeeereenreeasseeesseessseessseeessessssssessenns 72 MMOJIB/JT
PEATEHT Ne4 — ®U3MOJIOTMYECKHIT PACTBOP

1321000452 041 (0] 017 71 (O S 154 MmMoub/n
KAJIMBPATOP

(8070007100 %0) 1 ; SO USRS 171 MMOITB/NT
HOATI'OTOBKA K AHAJIN3Y

IIpuroToBieHne nWa3opeareHTa: cMemaTh HeoOXomuMmble KoimmdecTBa Pearenra Ne2 m Pearenrta Ne3
BcootHomenuu 100 vt + 2,5 mu.

Jua3zopeareHT crabuiieH 5 yacoB mpu Temreparype xpanenus18-25 °C, 7 cyrok npu 2—-8 °C. XpaHuts B
IUIOTHO 3aKPBITON MOCYAEB TEMHOTE.

[IpuroroBnenne kammOparopa: BHECTH | M JUCTHWUIMPOBAHHON BOABl BO  (IaKkoH C
kanmubpaTopoM.KoHieHTpanus ounupyorHa B pactBope — 171 MKMOJIB/JT

(100 mr/i). Pa3BeneHHbIN KamuOpaTOp CTaOWICH 5 JHEH B TEMHOTEHPU TeMmiiepaType xpaHneHus 2—8 °C
i He Oonee 4 MecseB npu- 18 °C u Hmke. PazMopaxuBanue kamudpaTopa J0IMycKaeTcs OUH Pas.
KanmuGpatop cBetouyBctButenen!!! U cyxoi, u pa3BejeHHBINH KanuOpaTOPXpaHUTh B TEMHOTE!

Xon padoTsI:

Jmaa BomHEL: 535 HM (500-560 HM).

Jmuaa onrtndeckoro mytu: 1 cm (0,5 cm).

Temnepatypa unkyoamuu: 18-25 °C (37 °C nnst aBTOMaTHUECKUX

aHaJTU3aToOPOB).

®doToMeTpUpOBaHUE: POTHUB XOJIOCTOMH MPOOHL.

AHAJIN3 110 OJHOMY KAJIMBPATOPY (OAHOTOUYEYHA A KAJIMBPOBKA)

Brectn B | OnbITHas poda KontponbsHas KanubpoBouHnas
MPOOHUPKH: OO6muit [psimoit npoda npoba
OnIMpyonH OMIIMpyOUH

O6pa3ert 0,2 M 0,2 M 0,2 M -

KanuGpatop - - - 0,1 M

PearenT Ne4 0,2 mi 1,6 mi 1,8 mu 0,3 mn

Pearent Nel 1,4 mn - - 1,4 Mt
Hunazopearent 0,2 M 0,2 M - 0,2 M

[TpoOkl THIaTENBHO TEepeMelaTh ¥ HHKYOUPOBaTh: KaTMOPOBOUHYIO MPOOY U MPOOBI ISl ONpeesIeHUs
o0riero ounupyouna — 20 MunyT npu 18-25 °c (omTuyeckast IJI0THOCTh CTA0MIIbHA B TCUCHHUE § Y4acoB);
JUTSL OTIPE/IENICHHS PSIMOT0 GHIMpyOHHa — Touro 5 MuHyT pH 18-25 °C.

W3MepuTh ONTHYECKYIO IUIOTHOCTH ONBITHBIX NMPOO HPOTUB KOHTPOJBHOM IMPOOBI, a KaauOpPOBOYHOI
pOOBI — MPOTHB AUCTHIUTUPOBAHHOM BOJIBI.

Xota KamuOpaTrop COAEPKUT M OOWMA M [psMOM OWIMpyOWMH, TOJNBKO KOHLEHTpaumus oOIIero
OunpyOHHa SBISIETCS] ONPEACISIOMIEH U UCIIONb3YeTCs Ul PacueToB COJEPXaHUS OOILEro M MpsiMoOro
OmmpyOuHa B 00pasiax CEBIBOPOTKH KPOBH.

Konmnentparuto omnmupyouna (C) B 06pasie onpeaenuTs o Gopmyre:

C = Eon/Ex % 85,5 Mmxmonb/1 (5,0 mr/mn),

rae: Eop — onTHueckast MiI0THOCT ONBITHON TPOOBI, €. OIIT. IUIOTH.;

Ex — ontuyeckast mioTHOCTh KauOpaTopa, efl. OIT. IUIOTH.;

85,5 MKMOJIB/ — KOHUEHTpauusi OWinMpyOHHa B KaJuOpaTOpe C y4eTOM pPa3BEICHHs B PEaKIIMOHHOM
CMeECH.

Pegepenmnvie eenuyunu:

OO0uuii onaupyoun: 8,5-20,5 MKMOIB/I.

Hpsimoii 6mnupyoun: 1o 20% ot obuiero, Ho He Oosnee 5,1 MKMOJIB/II.

NPUMEYAHUSA
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IIpu xoHIeHTpalMKu OuIMpyOHHa, npesbimaroiiei 400 MKMOJIB/JI,CBIBOPOTKY KPOBH CJCAYET Pa3sBECTH.
IIpu pacdere KOHIIEHTPALINN YIECTHCTENICHD PA3BEICHNA.

JuarHoctuueckoe 3HadeHue: [Ipu mapeHXMMAaTO3HOW KENTYXE B KPOBHU YBEIMYMBACTCS B OCHOBHOM
KOHBIOTUPOBAHHBIH OmwTupyOouH u B MEHbIIIeH CTETICHU - CBOOOIHBIM.
IIpu oOTypannoHHOM (3aCTOHHON, MEXaHUIECKOM, XOIECTATHUYCCKON) JKEeITyXe B KPOBH YBEIHMIHBACTCS,
TJIaBHBIM 00pa3oM, CBS3aHHBIN OwmmmpyOwH. Ilpm TsDKENbIX (opMax 3acTOMHBIX JKEITYX HECKOIBKO

MOBBIIIIACTCS coJiepiKaHKe u CBOOOIHOTO OmnMpyOHHa.
[Tpn remonmuTHYECKOI KenTyxe, 00yCIOBICHHON YCHJIEHHBIM pacliaJioM 3PHUTPOLMTOB, B KPOBU PE3KO
YBEIMYNBACTCS coJiep)KaHue cBOOOIHOTO OomnupyoOuHa.

B pe3yabTaTe pa60TI)I H606XOILI/IMO cAciaTb BBIBOJAbI O BO3MOXHBIX 3a00JI€BaHUAX B ClIydac
TMOBBIICHHOTO WJIM TOHMKCHHOT'O COACPKaHUA 6I/IJ'II/Ipy6I/IHa B CbIBOPOTKE KPOBHU.

12.bnoxumMusi KpOBH U MOYH
PaGora 25.
KosanyecTBenHoe onpenesieHue ajJibOYMHHA B CHIBOPOTKE KPOBH
IHpunyun memooa. llpn B3anMoeicTBiA anbO0yMHUHA B CIIA0OKHCIION cpejie ¢ OpOMKPE30JI0BBIM 3EI€HBIM
(BK3) obpasyercst okpalieHHbIH KOMILIEKC, HMEIOIIU MaKCUMYM TOTJIOIIEHHS MIPU JUIMHE BOJHBI 628
HM.
OodopynoBaHue: (HOTOIITEKTPOKOIOPUMETP, KIOBETHI C TOJIIMHOW ciosi 1 cM; J03aTOphl, TIPOOHPKH,
MUIETKH, IITATUBBI, MEPHBIE KOJIOBL.
O0BbeKT HcC/IeT0BAHMS W PeareHThl: IIeTbHAs KPOBb, CHIBOPOTKA KpPOBH; HAOOp PEaKTHBOB IS
ompeesIeHHsI aNbOyMHUHA.
Cocmas nabopa:
1. Pearent Nel. MoHopearent
Amneratasrit 6ydep, pH = 4,2 — 50,0 mmons/n
BK3 - 0,1 Mmmonb/1
2. KanubpoBouHsIii pacTBOp aibkOymuHa - 60 /1
Xon padoThI:
1. B npoOupku BHECTH peareHThl B COOTBETCTBHU C YKa3aHHBIMU O0bEMaMH:

OnbiTHAs Kanu6pos. Xomocras
npoba npoba [Tpoba
Pearent Nel 2,0 M 2,0 M 2,0 mn
CeiBOpOTKa 0,01 mn - -
KanubpoBouHbIii pacTBOp alTbOyMUHA - 0,01 mn -
JluctuiunpoBaHHas Bojia - - 0,01 mn

2. Coaepxumoe POoOUPOK TIIATEIBHO MePEeMEIaTh.
3. ukyOupoBaTh B TEYCHUE 5 MUHYT IIPpH KOMHATHO# Temmeparype (18°-25°C).
4. Ilepenectyu cofepKUMOe MPOOUPOK B KIOBETHI C TOIMIMHOM cios 1 cM.
5. IlpousBecTy M3MepeHHEe ONTHYECKON TIOTHOCTH OIBITHOM M KaTMOPOBOYHOM MPOO MPOTUB XOJIOCTOM
MPOOBI Ha CIIEKTPO(OTOMETPE TPH JAITUHE BOIHBI 628 HM.
6. PaccunraTh KOHLIEHTpALMIO aIbOYMHHA 110 opMyIIe.
E npoOsL
C=60 x (r/m),
Ekannﬁpa’ropa
r1ie Eppos, — ONTHYECKAS TNIOTHOCTH ONBITHOM IIPOOEI,
Eamoparopa — ONTHYECKAS TNIOTHOCTB KaauOparopa,
60 — koHIIeHTpays anbOyMUHa B KanuOpaTope B /1
Pegpepenmnuvie snauenus:

HOBOPOXICHHBIE - 28-44 1/7;
4 nus — 14 ner - 38-54 r/i;
14 - 18 nert - 32-45 r/m;
18 — 60 ner - 32-46 1/m;
60 — 90 mer - 29-45 r/m.

,ZZHCIZHOCWH/IHECKOE 3HaveHue.
FI/IHepaJ'II)6YMI/IHCMI/I$[. Jrobas CUTyalusd, IM[OpUBOJAIIad K MHNOTCPE BOABI B IUIA3MC, IMOBBIIIACT
KOHOCHTpAHI0 BCEX OEJIKOB B I1asMe, BKIIro4as aHI)6YMI/IH.
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T'mnoans0ymuHEeMES. OTpakaeT HapyIICHUE TIEpEBApUBAHNS, BCACBIBAaHUS OCIKOB, OCIIOKCHHTETHIECKOM
(GYHKIIUHM TIEYCHH, BCTPEUACTCS MPU OCTPOM M XPOHHUYECKOE BOCHAICHHH, OTPABICHUSAX, SHIOTCHHOM
WHTOKCHKAITUH.
[Tony4eHnHsle BO BpeMsi paOOTHI pe3yibTaThl HEOOXOAWMO CPaBHUTh C HOPMAJIbHBIMU 3HAYCHUSIMH H
CIeNaTh BHIBOJBI B CITydae OTKIOHEHHH.
Pa6ora 26.
Onpenenenne cogep:KaHusi reMOrJ00UHA B KPOBH
reMHUrJI00MHIIHAHUTHBIM METOA0M
IHpunyun memoda: TeMOTIOONH KPOBH TIPH B3aNUMOJICHCTBHUH C JKEJIE30CHHEPOANCTHIM KaeM (KpacHas
KPOBSIHAsI COJIb) OKHUCISIETCSI B METTeMOTJIOOMH (TeMHUTIO0HH), 00pa3ylonuii ¢ alneTOHIHAHTHAPHHOM
TeMHUTTIOOMHIMAHKU], (IIMaHMETTeMOIIOONH), WHTEHCUBHOCTh OKPACKH KOTOPOTO IPONOPIHMOHATBHA
KOHIICHTPAITNH TeMOTTIOOMHA B KPOBH U U3MeEPsCTCS (DOTOMETPUUICCKHU TIPH ITHHE BOJTHBI 540 HM.
Oo0opynoBanue: (HOTOAIEKTPOKOIOPUMETP, KIOBETHI C TONLIMHOW cJios 1 CM; MpOOUPKH, MHUIIETKH,
HITATHBEI, J03aTOPBI, MEPHBIE KOJIOHI .
O0beKT Hcc/IeN0BAHMS M PeareHThl: IeTTbHas KPOBb, HAOOP PEaKTHUBOB IS OIPEIEIeHUs TeMOTII0O0nHA
B KPOBH.
Cocmas nabopa:
- TpanchopmupytommiipeareHT — cyxas cMech (HaTpuUd yTAeKuCHbli kucnbldd, 1,0 T; Kamwmit
)Kene3ocuHepoaucThiid, 200 M) — 3 yImakoBKH.
- Auerontnmanruaput, 0,5 M1 — 3 aMITybI;
- KanuOpoBounslii pactBop remoryioouna (120 r/m) — 2 mir.
HOATI'OTOBKA K AHAJIN3Y
Tpaucpopmupyromuii pacrBop. OauH mnakeT TpaHCHOPMHUPYIOUIETO peareHTa W OIHY aMIlyiy
aIleTOHIIMAHTUIPHHA KOJIMYECTBEHHO MEPEHECTH B MEPHYIO KOOy BMecTHMOCThIO 1,0 1, pacTBOpUTH B
HEOOJIBIIOM KOJHYECTBE MUCTHIUTMPOBAHHON BOIBI M JOBECTH OOBEM TUCTHIUIMPOBAHHOW BOAOW /0
METKH.
Xon padoTsI:
1. B K10BETHl BHECTH PEAKTHUBBI B COOTBETCTBUU C YKa3aHHBIMHU B Ta0JIHIIE O0bEMaMH:

PeareHTh! OmnsITHas mpoda KamubpoBounas mpoba XomocTast mpoda
Tparchopmupyromimii 5,0 M 5,0 M 5,0 mn
peaKTHB

KanuGpoBoyHsIit - 0,02 M -
pacTBop

IlenpHast KPOBb 0,02 mn - -

2.IlepememaTh.
3. Beigepxats npu KomHaTHOH Temneparype (18-25°C) B Teuenme 20 MHH [UIsl PAa3BUTHS YCTOMYMBOM
OKPAaCKH.
4. VI3MepuTh ONTHYECKYIO IJIOTHOCTh ONBITHOH M KaJTUOPOBOYHOW MpPOO MPOTHB XOJOCTOH TpOOBI B
KIOBETE C TOJIIIUHOM ci10s1 1 cM Ha (POTOKOJIOpUMETpE MPH JITMHE BOIHBI 540 HM.
5. Pacuer copeprxkaHus reMOrIoOnHa MPOU3BECTH 110 popmyIie:
En
C= x 120, roe
EK
C — comepkaHre TeMoriIo0nHa B ipode, T/1;
E, — onTudeckas mioTHOCTh H3MEPAEMOI TPOOHL;
E, — onTrueckast IioTHOCTh ¢ KaTMOPOBOYHBIM PACTBOPOM;
120 — xoHUEeHTpaLus reMOTiI00NHA B KaTMOPOBOYHOM pacTBope, I/11.
Pegepenmnvie eenuyunu:
- myxuunbl 130-160 1/1,
- sxenmuHbl 120-140 /.
Luaenocmuueckoe 3Hauenue: CHIKEHHWE YPOBHS T'eMOIJIOOMHA B KPOBH BCTpEUAaeTCs IMPH aHEMUSIX
Pa3IMYHON ATHOJOTHH, TIOBBIIIIEHNE — TIPY CTYIIEHUH KPOBH WU 3PUTPEMUH.
[Tommydenusie Bo BpeMs pabOThI pe3yibTaThl HEOOXOAMMO CPAaBHUTH C HOPMAIbHBIMH 3HAUYECHUSAMHU U
CIENaTh BBIBOJBI B CITy4ae OTKIOHEHUH.
Pabora 27.
OmnpenesieHue peakuu MOYH

54



Ilpunyun memooda: TpU MCHOIB30BAHWH TECT-MOJOCKOK «PHAN» OCHOBaH Ha HW3MEHCHHH IIBETa
CMEIITAaHHOTO KHUCJIOTHO-OCHOBHOTO WHIWKATOpa (METHUJIOBBIA KpacHBIM — 0,96 MKT, OpOMTHMOIIOBBIMA
cuHHi — 16,6 MKT) C IepexoJJOM OT OpPaHXKEBOI KPacKu yepe3 KeNTYI0, 3eJICHYI0 10 CHHEH B Uama3oHe
3Hauenui pH ot 5,0 10 9,0. 3nauenus pH MoxHO onpeaenuTs ¢ ToUHOCTHIO 110 0,5.
Oo0opynoBaHue: MpoOUPKH, CTEKJITHHBIE CTAKAHBI, INTATHUB AJISI IPOOUPOK, 103aTOPHI, ITUIIETKH.
O0beKT UcC/IeJ0BAHNS H peareHThl: Moua; TeCT-oaocku «Phany ¢upmer «Jlaxemay ajst onpeaeseHust
pH.
Hns onpenenenuss pH Moryr ObITH HCHONB30BaHBl JIaKMycoBas Oymara, HWHAMKATOPBI LIMPOKOTO
nmuanazona (pH 1,0 — 12,0), y3xonunanazonnsie pH-uHIUKaTOpHBIE OyMaru Wik METO HOHOMETPHH.
Xox padoTsI:
1. BozpMuTe TECT-TIONOCKY, HE Kacasch pyKaMH 30HbI HHAUKAIMU, U OMYCTHTE B COCY] C MOYOH Ha 1 — 2
CeK. TaK, YTOObI BCe UHANKATOPHBIE 30HBI ObUIN CMOYEHBI.
2. Y nanute Karuid MOYH C ITOJIOCKH, POBEAS €10 10 KParo cocya C MOUYOM.
3. TecT-monoCKy MOJOXKHUTE Ha TOPU3OHTAIEHYIO TIOBEPXHOCTb.
4. Yepe3 60 cekyH COTIOCTaBhTE OKPACKY 30HBI MHAWKAIIWU C IIBETHOM IIKAIOM.
Pegpepenmnvie senuquno: 5,0 — 7,0
Juaenocmuueckoe 3nauenue: Kucnas peakiys MOYM  BCTpEYaeTCsl NMPH KETO3€, PECHUPATOPHOM U
METa0O0JIMYECKOM alMa03e, a TaKkKe Npu ynorpeOneHun MscHod mnuinu. lllemounas peakuus Mouu
ObIBaeT TpH ankano3e, MH(PEKIMOHHBIX 3a00JIEBAHHSIX MOYEBBIBOMANINX ITyTEH, MPHU YIOTPEOICHUU
pacTUTENIbHON MUILIH.
PaGora 28.
Onpeaenenne NaToJa0ru4ecKUX KOMIIOHEHTOB MOYH

Hpunyun memooa: cm. Tabmn. 28.1.
Oo0opynoBaHue: TPOOUPKH, THIIETKH, INTATUBBI U MPOOUPOK W MUIIETOK, J103aTOPBI, CHHPTOBKH,
JepKaTeNu.
O0BbeKT McC/IeI0BAHUS M peareHTbl: MOYa; YKCYCHasl KHCIOTa (KOHLEHTPUPOBAHHAs), HUTPOIIPYCCUA
Hatpust (10% pactBop), cynbdocanuumnosas kucioTa (20% pactBop), peaktuB DennHra, HaATHIPHBINA
ciupt (25% pactBop), ion (1% cnupToBbIi pacTBop), TecT-nonocku «Phany» dupmer «Jlaxema» s
omnpenesneHust pH, MOIyKOIMUECTBEHHOIO OIpeaeneHus OelKa, IMII0KO3bl, KETOHOBBIX Tel, OMINpyOuHa,
ypoOuInHa.

[Ipy maTosOru4ecKux COCTOSHUSIX B MOYE MOTYT MOSBIISITHCS JIFOObIE OCTKM CHIBOPOTKH KPOBH,
TJIFOK03a, XKEITYHbIe TUTMEHTHI (OMIHPYONH U yPOOWIIMH), KETOHOBBIE TeJa.

Taobmumna 28.1

Kauecmsennoe onpedenenue namono2uieckux KOMNOHenmog Moyu.

Brisnsiem | [TpuHuun merona Xon paboTbl Brentnue
bl MPU3HAKU
KOMITOHEHT WACHTHQHUKAIINT
Beinoxk 1. Peaxnus c | 1.B nBe mpobupku BHectr o 3 mi | [lomyTHeHne B
cynb(ocanuuniIoBon npodUIBTPOBAHHONW MOYH. OTIBITHOM
KHUCIIOTOM. IIpoucxoaur | 2.B ogHy u3 HUX (ONBITHYK) | MPOOHpKe
OCaXJICHHE Oenka | mpuOaBHUTH 6-8 Karelnb | CBHJCTEIbCTBYET
CYIb(HOCATUIMIIOBON CyJb(HOCATUITUIIOBON KUCIIOTHI. 0 HaIU4YUUd B
KHCJIOTOH Moye Oerka.
2. [onykonunuectBennoe | 1. B mpoOupky ¢ Mo4oii momMecTHTh
olpeesieHe Oenka C | TECT-TIOJOCKY Ha 2 CeKYH/BI.
MOMOIIBIO TECT-NIOJNOCOK. | 2. IlmaBHO W3BJIE€YL TECT-TIOJIOCKY
O6pazoBanue KOMILJIEKCa | U3 IPOOUPKH
LUTPATHOTO Oydepa u | 3. Yaanutpe u30BITOK MOYH C TECT-
OpoM(hEeHOTBHOTO CHHETO. MOJIOCKH, Kacasich ee pedpoM o
¢wIbTpoBaNbHYIO OyMary.
4. HaGmonath W3MEHEHUE OKPACKHU
gyepe3 | MUHYTY.
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I'mroko3a 1. Peakuus @enunra. | 1. B mpobupky nHamute 1-2 M | Ilpu HaJTUYUHU
I'mroko3a B 1I€I0OYHOM cpeie | MOYH. TJTIOKO3bI
OKHCIIsIeTCsl TUApaToM okucH | 2. Jlo6aBuTh B MPOOUPKY PaBHBIN | BHIIANACT
Meau, obpasyrommMmcst U3 ee | 00beM peakTuBa DenuHra. KpacHBIN 0CafIoK.
cynedara. Ilpu marpeBanmu | 3. OCTOpPOXXHO HarpeTb BEpPXHUH
rUIpar OKHCH Menu | CIOHN >KUAKOCTH.
BOCCTaHABIUBAETCS B THApaT | 4. Habnronats o0pazoBaHue
3aKHUCH MEIM, aJpJAETH/AHAs | KpaCHOrO oOcajka THApaTa 3aKUCH
rpynmna TIJIKO3bl IPU 3TOM | MEAM MPH HAINYHMU IJIFOKO3Bl B
OKHUCIIIETCSl 10 KHCIOTHOU. | MOYe.
l'unpar 3akucu Menu MOXKeET
pacnagarbcst c
00pazoBaHUEM 3aKHUCH MEIH.
2. [onykonnuectBennoe | 1. B mpobupky ¢ Mmouoii momectuts | M3smenenue
ONpEAENCHNE TJIOKO3bl C | TECT-TIOJOCKY Ha 2 CEKYHBI. OKpacKku
MIOMOLIBIO TECT-NIONOCOK. | 2. IInmaBHO W3BIE€YL TECT-TIOJIOCKY | KPACHTENS
Meton OCHOBaH Ha | U3 IPOOUPKH. CBUJIETENBCTBYET
crenn(pUIEecKOM OKUCIEHUH | 3. YaanuTh U30BITOK MOYM C TECT- | O  TPUCYTCTBUU
[JIIOKO3bl  C  IIOMOLIBIO | MIOJIOCKH, Kacaschb ee peOpoM O | TJIFOKO3BI B MOYE.
(dhepmenTa (UIBTPOBANEHYIO OyMary.
[JTFOKO300KCH/1a3bl. 4. HabmonaTh M3MEHEHHE OKPACKH
O6pazoBaBmrasics npu | uepe3 1 MuHyTy.
OKHCJICHUU MEPEKUChH
BOZIOpOJIA pasnaraercs
NEPOKCUAA30M M OKHUCISAET
KpacHTellb.
Keronoser | 1. IIpobGa Jlanre. | 1. B mpobumpky Hamute 3-5 wmu | B Teuenume 3
e Tena Hutponpyccun Hatpus B | MOUH. MUHYT Ha
IIeNIOYHON cpene pearupyet | 2./]o0aBuTh 5-10 Kanenb | rpaHule cpen
C KETOHOBBIMM TeJIaMH c | HUTponpyccuaa Hatpust u 0,5 mu | oOpasyercs
o0pa3oBaHMEM  KOMIUIEKCA | YKCYCHOM KUCIOTEHI. KpacHO-
KpacHO-(moneroBoro npera. | 3. Cmemars W OCTOPOXHO | (hHOJETOBOE
MUIETKOM IO CTEHKE MPOOUPKH | KOJIBLO.
HaCJIOUTh 2-3- Kariu
HaIIATBIPHOTO CIUPTA.
2. [omykonmuuectBenHoe | 1. B mpoOupky ¢ mouoit momectuth | HabmonaTs
OIIpeiesIeHNe KETOHOBBIX TEN | TECT-TIOJIOCKY Ha 2 CEeKYH/bI. W3MEHEHUe
C TIOMOIIBIO TECT-TIOJIOCOK. 2. IlnaBHO M3BJEYh TECT-TIOJIOCKY | OKPacKu oT
13 TIPOOUPKH. 0exeBoro bi (o)
3. Yaanute U30BITOK MOYM C TECT- | (PHOIETOBOTO
MOJIOCKH, Kacasicb ee pebpoM o | IBera.
(GUIBTPOBATILHYIO OyMary.
4. Habnronate M3MEHEHHE OKPACKH
yepe3 1 MUHYTY.
Kemunpie | 1. Yaudunuposannas npoba | 1.B  mpobupky nHamute 4-5 wmu | O HaJIM4UH
nurMentTsl | Posuna. MOYH. OwnnpyOuHa
2. Ilo cTeHKaM  OCTOpOYKHO | CBHIETEIBCTBYET
HACJIOUTh pacTBOp Ho/a. TMOSIBIIEHUE Ha
TpaHUIlE MEXIy
JKUIKOCTAMHU

3CJICHOTI'O KOJIbIIA.
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2.IlonykonnyeckBeHHOE 1. B npoGupky ¢ mouoit momectuts | [Ipu moBbimennn

oIpelesieHe ypOoOWJIMHA C | TECT-TIOJIOCKY Ha 2 CEeKYH/bI. COJICpKAHUSA
MTOMOIIbIO TECT-TIOIOCOK. 2. [lnaBHO wW3BIIEYH TECT-TIOJOCKY | ypPOOMJIMHOTEHa B
13 IPOOUPKH MOY€ TOSBIAETCS

3. Ynmanute M30BITOK MOYH C TECT- | KpacHas OKpacka
MOJIOCKH, Kacasich €€ pedpoM O | TEeCT-TIOJIOCKH.
¢uIbTpOBaNIBHYIO OyMary.

4. HaGmonath U3MEHEHHE OKPACKH
yepe3 | MUHYTY.

13.Ctpoenne u (pyHKIMA TOPMOHOB. ['opMOHATbHAA peryIsinusa MeTa00In4YeCKUX NMPoLeccoB
Pabora 29.
Jloka3zaTeqbCcTBO 0€JIKOBOI MPUPOALI HHCYJIMHA
O0opynoBaHue: MPOOUPKH, TUIIETKH, IITATUBHI 111 NPOOUPOK U MHUIMETOK, CIIUPTOBKH, ACPIKATEIIH.
O0BeKT uccIeJ0BAHUS U peareHThbl: HHCYNHH, Tuapokeus Hatpus (10% pactBop), cynsdar meau (1%
pacTBOp), KOHLIEHTPUPOBAHHASI A30THAS KUCIIOTa, peakTuB DoJs.
WucynuH oOpasyercst B B-KIEeTKax MOMKETyJOYHOM jkene3bl. [IpeqmmecTBeHHUKOM TOPMOHA SIBIISIETCS
NPOUHCYIHMH, cocTosmui u3 A-(21 amuHOKMCIOTHBIH ocTtatok), B-(30) m C (27-33)-nentuaHbix
Hernovek. B nanmpHeWIneM HpPOMHCYIMH pacIIeIUIseTcss Ha IKBHUMOJIApHbIE KonudecTBa C-menTtuna M
MHCYJIMHA.
OCHOBHBIM CTHUMYJISITOPOM CEKpEeIMM HHCYJIHMHA SBJSEeTCs ToKo3a. VHCYIMH3aBUCHUMBIMU TKaHAMU
ABJSIFOTCSA T1€4YEHb, MBIIIIBI, JKUPOBas TKaHb. MHCYTHMH CTUMyNHpyeT CHUHTE3 IJIMKOI€Ha B IICYCHH,
MOJABIISICT IMPOLECCHl ITIIOKOHEOTeHE3a M IJIMKOTE€HONM3a. Pe3ynbraToM AEHCTBUS JAaHHOIO TOpMOHA
ABJSICTCSl CHW)KEHWE YPOBHS TJIOKO3bI B KpOBH. MHCYIMH — MOIIHBIN aHAaOOMUYECKUl TOPMOH,
YCUJIMBAIOLINH CHHTE3 OCITKOB W JIUIMHUAOB, CTUMYJIUPYET TPAHCHOPT aMUHOKHCIIOT B KJIETKH, TOPMO3HT
IpOTEoau3 U Junoin3. K HHCYIMHPE3UCTEHTHBIM TKAHSM, B KOTOPBIX OOMEH IJIFOKO3bI MPOUCXOIUT 0€3
HEIOCPEICTBEHHOI'0 yYacTHsl MHCYJIWHA, OTHOCATCS TOYeuHas M HepBHAs TKaHb, SHIOTENIHH COCY/OB,
XpYyCTaIMK, SPUTPOLIUTHL.

WHCYJINH
buypeToBas peakiusl.
Ilpunyun memooa: B UIIETOYHON cCpeae B NPUCYTCTBUM CEPHOKHCIOW MeEAHM pacTBOphl OENKOB
nproOpeTaroT GHONIETOBOE OKPAIIMBAHIE. XUMHU3M PEAKIMU 3aKII0YaeTCs B 00pa30BaHUM OKPAILICHHOTO
COCJIMHEHMsI MEJIM C TITITHIHBIMU TPYIIIaMU OENTKOB. DTy Peakiuio JaloT Bce 0e3 UCKIIIOYEeHUsT OeTKy, a
TaKKe TOJIHUIETITHABI, COAEPIKaIIIe HE MEHEe ABYX MENTHIHbBIX CBA3EH.
Xoa padoTbI:
1. B mpobupky HaiuTh 5 Kamenab pacTBopa Oenka, 5 Kameilb pacTBOpa TMAPOKCHIA HATPHs, 2 Karlid
pacTBOpa cysib(hata MeIu.
2. Ilepememiats.
3. HaGmogaths pa3BUTHE OKPACKH.
4. Cnenartp BBIBOJI.
KcanTonporenHnosast peakuys.
Ipunyun memooa:00ABIINHCTBO OEJNKOB MPHU HAarpeBaHWU C KOHIEHTPUPOBAHHOW a30THOM KUCIOTOU
JTAeT TUMOHHO-)KEJITOE OKpAaIINBaHHE, TepeXosiiee B OPaHKEeBOE MIPH MOIIeTaunBaHu (00pa3oBaHue
COJIM XHHOUIHOM CTPYKTYpHI). Peakius yka3piBaeT Ha MPUCYTCTBHE B O€JIKE MUKINYECKUX aMUHOKHCIOT
(pennmnananuHa, THpPO3WHA, TpUNTOo(aHa) M OCHOBaHA Ha OOPa30BaHMKM HHUTPONPOU3BOIHBIX ASTHX
aMUHOKHCIIOT.
Xon padoThI:
1. B npoOupky HayiuTh 5 Karesb pacTBopa Oejka, 3 Karuii KOHUEHTPUPOBAHHOM a30THOM KHCIIOTEHI.
2. OCTOPOKHO KHUIISATUTB.
3. HaGmo/iaTh MOSIBJICHUE OCAJIKA.
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4. Ilocne OXMaXIEHUS OCTOPOXKHO MpHOaBUTEL 10-15 Karens pacTBopa ruapOKCHIa HATPHS.

5. OTMETHTH MOSIBIICHHE OKpAITUBAHHS.

6. CnenaTh BBIBO/I.

Peakiysi Ha aMHHOKHCIIOTBI, cofiepKalue caabocBA3aHHYI0 cepy (peakius Dos).

Ipunyun memooa: cymbQOTHAPWILHBIE TPYNIBI B OClKe WIM TMENTUIC IOABEPraroTcs MICIOYHOMY
THIIPOJIA3Y, B PE3yJbTaTe Yero MPOHMCXOJUT OTIICIUICHUE Cepbl B BUJE CyNb(Uaa HATPHS, KOTOPBIH C
TUTFOMOMTOM HATpUs AaeT YSPHBIN WM OYPBIH OCaIOK CYIb(pUaa CBUHIIA.

Xoa padoThI:

1. B mpoGupky HamuTh 5 Kamens pacTBopa Oenka, 5 kamens peaktnBa Dos.

2. IHTCHCUBHO POKUTISTHTS.

3. Jlath mocTOSITH 1-2 MUH.

4. OTMETHUTb TIOSIBIICHNE OCAIIKA.

5. CnenaTh BBIBO/I.

Padora 30.

Peakuusi Ha agpeHATNH C XJOPHIOM KeJle3a
TIpunyun memooa:BoaHbIe pacTBOPHI Pa3IMUHBIX (PEHOIOB JAIOT C XJIOPUIOM JKelle3a XapaKTepHbIE
BETHBIC peakuun. [Ipu 3ToM 00pa3yroTcst OKpalleHHbIE KOMIUIEKCHBIE PEHOISATHI JKene3a. Tak
NUPOKATEXMHOBAs IPYIIAPOBKA aJIpeHaATHHA CIIOCOOHA 00pa3oBbIBaTh ¢ XopumoM skenesa (111)
KOMIUTIEKCHOE COSTMHEHHE H3yMPYAHO-3eJICHOTO IIBETA.
O0opynoBaHue: MUNETKH, TPOOUPKH, IITATHBEI 11 TPOOUPOK H TUIIETOK.
O0bexT uccaenoBanusimpearenTol: aapeHanut (0,1% pactBop), xmopun xenesa (3% pacTsop),
TUIpOKCUA aMMOHHMS (25% pacTBop).
AJpeHanH HapsAy ¢ HOPaJPEHATMHOM H J0QaMUHOM OTHOCHTCS K TPYIIE KaTeXOJIaMUHOB,
IMPOU3BOJHBIX aMUHOKUCIIOTBI TUPO3UWHA, U Bpra6aTbIBaCTCSI MPEUMYIICCTBEHHO B MO3TOBOM CJIOC
HaJII0YeYHIKOB. KaTexomaMuHBI OKa3bIBaIOT NPSMOE BO3JCHCTBHE HA O- U J-aApeHeprHIecKue
peLeTITOPEI, OKa3bIBas cTpeccasanTuBHoe AelicTue. Tak, y aapeHannHa 0ojee BBIpakeHo 3 -
AAPCHCPIruICCKOC ILGP'ICTBI/IG (HOBBIHICHI/IG IMPOBOAUMOCTH, BO36yI[I/IMOCTI/I, COKpPaTUMOCTHU U 4YaCTOThbI
COKpallleHH MHOKap/a, pacliipeHue CoCy/I0B MO3ra, MHOKap/a, OpraHoB OPIOIIHON MOJNOCTH,
pacmmperre OpOHXOB, YMEHBIICHHE TIEPUCTAIBTHKH KTy JOYHO-KUIIIEYHOTO TPAKTa, aKTHBALIHS
TITUKOTeHOJIN3a, 8 Y HOpaJpeHalINHa, SBIISIOMIETOCS MEAMATOPOM CUMIIATHYECOKO HEPBHOW CHCTEMBI,
-0-aJpeHepruyecKoe aeiicTBre (Ba30KOHCTPHUKIIMS, COKpAIleHUe INIaJKOH MyCKYJIaTypbl MaTKH,
Cele3EHKH, CeMSBBIHOCSIINX MTPOTOKOB, COUHKTEPOB KUIIEYHNKA, AKTHBAIHS TJTMKOTCHON3a U
TJIIOKOHEOTeHe3a B IEUYSHH, CTUMYJISLIUS JIUITOJIN3a, TIOBBIIICHHE TEMITEPATyPhI TeJla ’
WHTCHCUBHOCTH OCHOBHOTO 00MeHa). JlodhaMuH o0paszyeTcs MperMyIleCTBEHHO B HEHpOHax
HEHTPAILHOI HEPBHOM CHCTEMBI, BBIITOJHSIS POJIb METUATOPA.

HO Hz—CH,
O | OH Il\IHCH3
aZipeHAIMH
HO H—CH,
HO | OH NH,
HOpaJIpCHANINH
HO H2_|CH2
HO : NH.
nohamuH

Xon padoThI:
1. B mpobupky momectuth 10 Kamens pacTBOpa agpeHaIHHA.
2. IlpubaButh 10 Kanens pacTBOpa XJIOPH/A JKeNe3a.
3. HaGmonate pa3BuTHE OKpaIIMBaHUA.
4. Ilpubapnenue 1o KarmwsM 25% pacTBopa THAPOKCHIA aMMOHUS BEJCT K TIOSIBJICHUIO BUIITHEBO-
KpPaCcHOH OKpPACKH, EPEXOJAIIECH B KOPHUHEBYIO.
PaGora 32.
Oo6napy:xeHue 17-KeTOCTEpPOUIOB B MOUE
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Ilpunyun memooda: METOA OCHOBAaH Ha B3aUMOJEHCTBHH |7-KETOCTEPOUIOB C M-TAUHUTPOOEH30JIOM B
HIETIOYHOU cpefie ¢ 00pa3zoBaHHEeM MPOTYKTOB KOHICHCAIIMU PO30BO-(DHUOIETOBOTO IIBETA.
O0opynoBaHUe:TUIIETKH, TPOOUPKHU, IITATUBBI AJISl MPOOUPOK U MUTIETOK.

O0BbeKT HcciieI0BaHUsA M peareHThI:Moua, 2% CHOUPTOBOW pacTBOp M-ITUHHTPOOEH30J1a, CIIUPTOBON
pacTBOp THAPOKCHIA HATPUS 8 MOJIB/TI.

Xoa padoThI:

B nipobupky BHOCST 20 Kamenb MOYM ¥ MejIeHHO a00aBisoT 30 kamens pacTBopa M-AMHUTPOOCH301a,
9TOOBI OH CTEKaN MO CTeHKe MpoOupku. [Ipobupky He BCTpsxwmBarh! 3aTeM TakKe MO CTEHKE MPOOUPKH
OOABISIOT 6 Karmesb pacTBOpa THAPOKCHA HATPHUS. BepXHUIl CIIOH JKUIKOCTH OKPANITNBAETCS B PO30BO-
(HMOIEeTOBBIH IBET.

B nHOpme copepxkanue 17-keTocTepouaoB B CyTOYHOW Moue cocTaBinseT y MyxuuH 0,10-0,16 1, y
skermuH — 0,06-0,13 r. B cocrostaum cTpecca coaepKaHue KOPTHKOCTEPOUIOB B KPOBH IOBBIIIACTCS U
YBEITMUMBACTCS BBIACICHHE HX C MOYOH.

ITo utoram Bcex paboT 3aOIHUTH TAOJIHILY:

T'opmon Dopmynbl KauecTBenHnas Oxpacka
peaknus

AnpeHanuH

Vo ATHPOHUHEI

17-keTocTepouapl

14.MeTaGoauveckue Npouecchl B COEAUHUTEILHON TKAHU
PaGora 33.
HN3yyeHue XUuMH4€CKOI0 COCTABA KOCTHOM TKAHU
KocTHast TkaHb cOCTOUT U3 MUHEpaAIBHBIX BemiecTs (50-60% ee macchr), opranndeckoro Bemiectsa (30%)
u Bomsl (10-20%). Ckener — rmaBHOe aemo ¢ochopa ¥ Kamblsg. Y B3pOCIOr0O UeEIOBEKa B CKENETE
cocpenoToyeHo okosio 1200 r kanbnus, 530 r pocdopa, 11 r maraus. Opranuyeckoe BerecTso Ha 95%
COCTOHT W3 KOJIJIareHa.
Oo0opynoBaHue: KOJOBI,IPOOUPKH, MUNIETKHA, BOPOHKH, CIIHPTOBKH, JepiKaTeld, OyMaKHbIe (QHIbTPHI,
KHIIAIIAs BOJsTHAsS OaHsl.
O0beKT HccIeJ0BAHUSI U PeareHTbl: CEPHOKHUCIOTHBIM MHUHEpaau3aT KOCTHOM TKaHW; aMMOHMIM
IIaBEJIEBOKUCIIBIN, HACBHIIEHHBI pPAacTBOp; aMMHaK, KOHIICHTPHUPOBAHHEIN pPacTBOP; MOIMOIEHOBBIN
peaKkTuB; OMYypeTOBbI peakTHB, cyibdocanunuioBas kuciora, 20% pacTBop; cepHas kuciora, 0,5%
pactBop; peaktuB Doust; cepHas KHCIO0Ta, KOHIEHTPUPOBAHHAS; a30THAS KUCIIOTa KOHIICHTPUPOBAHHAS.
NHOATI'OTOBKA K AHAJIN3Y
Heoprannyeckue BeniecTBa U3BICKAIOT U3 KOCTHOW TKAHH PacTBOPOM CEPHOM KHCIOTHI. C 3TOH 1ENbIO B
kosi0y momemaroT 10 r xocTHO# Tkanu, 50 mMi 0,5%-HOTo pacTBOpa CepHOI KUCIOTHI U OCTABIISIIOT CTOSTh
Ha 24 yaca.
A) Obnapyscenue HeopzanuyuecKux cOCMAGHBIX Yacmeli KOCMHOI MKaAHU
Xon padoThI:
Omxpuimue conetl Kanbyus
1. K 5 mi cepHOKHCION BBITSHKKH NpHOaBUTH 5-10 Karens HACBHIIIEHHOTO PAacTBOpa MIABEIIEBOKUCIOTO
AMMOHHSL.
2. Ilepememiats.
3. HaGmogate 3a mosiBlieHMEM HEPACTBOPHUMOTO OCaJIKa LIaBEJICBOKUCIIOTO KalbIUs.
4. OxapakTepru30BaTh OCAIOK: IIBET, KOHCUCTEHIIUS.
Omkpoimue conei MacHus
1. JKuakocTb, MOMY4YEHHYI0O NpPH NPOBEACHHU MpPEABLAYLIIEH paboThl, NPO(UIBTPOBATb, YTOOBI
0CBOOO/IUTHCS OT IABEJIEBOKHUCIIOTO KaJIbIIHS.
2. K punbsrpary no6asuth 10 karenb KOHIEHTPUPOBAHHOT'O PACTBOPA aMMHaKa.
3. HaGmonate 3a BbIaJIcHHEM HEPACTBOPUMOTo ocajka (pocopHOKHCION aMMHUaKMarHe3uH.
4. OxapakTepHu30BaTh 0CaJ0K: [[BET, KOHCUCTEHIIHS.
Omxpuvimue gocghamos
1.B mpo6upky Hanmuth 10 Kameas MOTHOAEHOBOTO PEaKTHBA.
2.J106aBUTH paBHBII 00BbEM CEPHOKHUCIOTHOM BBITSDKKH.
3. Kunstuts 10 MOSIBICHHS JIAMOHHO-)KEJITOTO OKPAIINBAHHS.
4.0xy1aaUTh.
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5.HabmonaTs 3a BeIMaACHUEM KEITOro ocaaka GochopHOMOTHOICHOBOKHCIOTO AMMOHHS.
b. H3yuenue aMuHoKuci1I0mHuo20 cocmasa occeuna
H3Bneyenne BOJOPACTBOPUMBIX OEJIKOB M3 OPraHUYeCKOH 4acTH KOCTHU:
1. OctaBurytocst mociie 00pabOTKH CEPHOM KHUCIOTOH OpPraHMYECKYI0 4acThb KOCTHON TKaHU KUISITUTH B
tederne 15 MuryT ¢ 20 MII JUCTHIUTMPOBAHHOM BOJIBI.
2. OtdunprpoBats.C TONY4eHHHIM (UIBTPATOM BBIIONHUTH PEAKIUN UIA OOHApyXeHus Oernka
(buyperoBast peakuusi, peakuus C Cyab(GOCAUIMIUIOBOM KHCIOTOH) W JUIS HW3Yy4YCHHS €ro
aMUHOKHCIIOTHOTO cocTaBa (peakuust PoJisi, KCaHTOPOTENHOBAS PEAKIIHS).
Pa6ora 34.
Omnpenenenue cyabGaTUPOBAHHBIX IVIMKO3AaMHHOIIUKAHOB
Hpunyun memooa. CynbpaTHpOBaHHBIC TJIMKO3aMUHOIMKaHBI 1pu  pH  5,5-6,5 crnocoOHBI
KOJIMYECTBEHHO B3aUMOJIEHCTBOBATH C PUBAHOJIOM, YTO COIPOBOXIAETCS IOMYyTHEHHEM PacTBOpa.
Oo0opynoBaHue: MPOOUPKH, TUIIETKH, IITATHUBEL, OyMa)KHbIE (PUIIBTPHI.
O0beKT HcceaoBaHU U peareHThl: Moua; puBanoi, 0,1% pactBop; aeratHsiii Oydep 11 (pH 5,5).
Xox padoThI:
1. B nBe npobupku BHecTr 1o 1-1,5 MiT ipopMIIbTpOBaHHOM MOYH | TI0 5 Kamelb areratHoro 0ydepa.
2. B oany u3 mpobupok (onbIT) 100aBUTH 5-6 Karenb pacTBOpa pUBaHOIA.
3. IlpoOupku cpaBHHUTH Ha TeMHOM ¢QoHe. Moua, conmepxamas CyjiIbpaTHPOBAHHEIE
TJIMKO3aMHHOTJIMKAHBI BBIIIIE HOPMBI, MyTHEET (TIOJIOKHUTENbHAS TTPO0a).

15.HepBHasi U MbIIlIIeYHAs] TKAHb
PaGora 37.
HN3yyenue 0e1KOB MbIIIIEYHOI TKAHU
OobopynoBanue: haphopoBbie CTYNKH, TICCTUKHU, KOJIOBI, IPOOUPKH, ITUIICTKH, IITATUBBI, BOPOHKH, (DHIBTPHI
OymakHbIe, (GPUITBTPBI U3 MapJIH, TUTUTKA, aC0SCTOBASI CETKA.
O0BbeKT McC/IeI0BAHUS M peareHTbl: MBILICYHAS TKaHb, XJIOpHI aMMOHHA (8% pacTBOp), XJIOPUI Kalus
(5% pactBop), ykcycHast kuciota (10% pactBop), ruapokcuna Hatpus (10% pactBop), cynbdat meau (1%
pactBOp), peaktuB Do, cynbhocammpioBas kuciota (20% pacTBop), cyab(ar aMMOHUS (HACHIIIICHHBIN
pacTBop), KOHIICHTPUPOBAHHAS YKCYCHAsI KACJIOTa, KOHIIEHTPUPOBAaHHAs cepHasl KHCIIOTa.
IoaroroBka MaTepuana 1151 HCCJIETOBAHMS

1. 6-8 T MBIIIIEYHOMN KaIlUIIBI TOMECTHTh B (ap(OpPOBYIO CTYIIKY.
2. 3anutp 30 MJI QTUCTUILIMPOBAHHOM BOJBI.
3. Pacrepers ¥ mpoUIBTPOBATh IMOTYYECHHYIO JKHIKOCTh 4epe3 JBOWHOW WM TPOMHOHN CIION Mapnu B
koyOy. Takum 00pa3oM, MONYYarOT (PPAKIUIO MBIIICYHBIX OCNKOB (aJIbOYMHHOBYIO), COJEPXKAIIYIO
BOJIOPACTBOPHUMBIE OEITKH CAPKOTLIA3MBI.
4. OcraBiyrocs Ha GUIBTPE MBILICYHYIO KAIIUIy IEPEHECTH CHOBA B CTYIIKY.
5. 3amuts 4-5 Mt 5% pacTBopa XJopuaa Kaimus Wik 8% pacTBOPOM XJIOpHa AMMOHHUSL.
6. Pactepers B TeueHue 2-3 MUHYT ¥ POouIIbTpoBaTh yepe3 OyMaxkHbIN QUIBTP BO BTOPYIO KoJ0y. Takum
00pa3oM MOy9aroT BTOPYIO (PPaKInio OEIKOB MEIIII] - TIIO0YIHHOBYIO.
7. OcraBunyrocsi nocine (UIBTPOBAHUS MBIIICUHYIO KallWIly TepeHecTd B (hapdopoByrO Halleuky, 3aIdTh
TPOWHBIM 00BEMOM BOABI U KUIIATUTD B TeueHue 30 MuHyT. [Ipy 3TOM OCTaBIINiiCS B MBIIIEYHOM TKaHN OOk
CapKOJIEMMBI KOJJIareH TEepeXOMUT B XKelaTwH. ['opsumii pacTBOp NpOQHILTPOBATH Yepe3 OyMasKHBIN
GUIBTP, OXIATUTE. ITO TPEThs (PpaKys OEIKOB MBIIIL-0ETIKOB CAPKOIEMMBI.
padoThl.
Anvbymunosas gpaxyusi.

1. B 5 mpobupok ormeputs 1o 10 Karens BOAHOTO SKCTPAKTa MBIIIEUHOH TKaHU

2. Ilpozenarh ciaeAyrOIIMe Peakinum: I OOHAPY)KSHHUs Oelika - OMYpPETOBYIO PEAKIIMIO M PEAKIIUIO

OCKIIEHUA C CyIb(OCATMIMIOBON KHCIOTOM; JJIsl M3yYeHHS aMUHOKHCIIOTHOTO cocTaBa Oenka -

peaxiuto Dost, AramMKeBUya.
3. PesynbraTel 3aHecTH B Tabimiry. Coenars BEIBOJBL
Iobynunosas gpaxyus.
1. B mwects npoOupok orMepuTs 1o 10 Kamemnb cONEeBOro KCTPAaKTa MBIILIEYHOW TKaHU C Cylib(aTrom
aMMOHHUSI.
2. [Iponenath: OMypeTOBYIO peaknuio, peakiuio Poisi, AraMKeBr4a, 0CaZ0IHbIEC PEAKIIHH:
1) kK 3KCTpakTy H00aBISIOT TO KaIUISIM JAWCTWIIMPOBAHHYIO BOJAY JIO TOSBICHHS MYTH WIH OCajKa
HEPaCTBOPUMBIX B BOZIE ITIOOYJIMHOB;
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2) K DKCTPaKTy IOOaBISIOT PaBHBI OOBEM HACKHIIICHHOTO pPAcTBOpa CEPHOKHCIOTO aMMOHHSA - TIPH
TIOJTYHACHIIIIEHUHN 3TOH COJBIO TII00YIMHBI BHIIAJAIOT B OCAZIOK.
3. PesynbraThl 3aHecTH B Tabamiy. Caenarh BEIBOJIBL
benxu cmpomur.
1. C pactBopoM KejaTWHA IUIsI OOHApYXEHHS Oellka TpoJeNiaTh OMYPETOBYIO PEAKIMI0 W OCATO0YHYIO
PEaKIHIO C CYITb(OCATHITUIOBOIN KACIOTOM.
2. M3y4nTh aMUHOKHUCIIOTHBIA COCTAaB C IOMOIIBIO peakiuit Do, AnamkeBuya.
3. PesynbraTel 3aHecTH B Tabnwmity 37.1 U cienaTh BRIBOIBI.
Tabmuma 37.1
Ha3Banmue Ocamounblie I[{BeTHBIE peakunu BriBoabI
(ppakuuu peakuuu

buyperoBas Dos AJtlaMKeBHUUa

AnpOyMHHOBAS
(BonmHas)
I'moGynuHoOBas
(conesoit
DKCTPAKT)
HepacTtBopumas
(Genku cTpOMBI)
2.5 IIpoBenenue KpyrJoro croja no reme: buoxumus B pemieHnu npogeccHoOHAIBHBIX 32124

OIIK-7 TOTOBHOCTH K HCII0JIb30BAHUIO OCHOBHBIX (PU3UKO-XUMHUYECKUX, MATEMATHYECKHUX U
HHBIX €CTeCTBEHHOHAYYHBIX NOHATHIL M MeTO10B NIPU PellleHUH NPodeccHoOHATBHBIX
3aaa4

3HaHne OMOXMMHYECKUX IIpoUeCCOB, MPOTCKAIOIMINX B OPraHN3Me 4YCJIOBCKa

Pemenne NPCSAJIOKCHHBIX  CUTYAllMOHHBIX  3aJay: OMOXMMHS B HpO(i)eCCHOHaHBHOfI
JCATCIIBHOCTHU

3 HHuTepnpeTHpoBaTh NOMY4YEHHBIX MaTepHaIOB (Ha MpUMepe OMOXUMUYECKUX aHAIN30B KPOBH,
MOuYH, ¥ T.I.). MozennpoBaHne OMOXMMUYECKUX aHATU30B IPH PA3IMIHBIX MMATOJIOTHYECKUX
COCTOSIHUSIX

3. IIpomexyToUyHASI AaTTECTALMA MO TUCHUNIMHE (MOAYJII0) BKJIIOYAET B ce0sl IK3aMeH

Bonpocs! k 3x3ameny (OIIK-7):
1. [Ipeamer m 3amaum Ouosormyeckoil XuMuu. BakHeillne OTIMYMTENBHBIE MPU3HAKU
JKUBOW MaTepuH, YPOBHU €€ CTPYKTYpHOH opranuzanvu. OCHOBHBIE pa3fiesibl M HaIllpaBJICHUS B
OMOXUMHHU. qbyHI[aMeHTaJ'IBHOC " IMPUKIIaTHOC 3HAYCHUE 6HOXI/IMHI/I.
2. Knaccupukamms u (usnko-xMMudeckne CBOWCTBA NPOTEMHOTEHHBIX aMUHOKHUCIIOT.
Knaccudukanus 6eKOB: POCTBIE U CIOXKHBIE, TIO0YISpHBIE 1 PUOPUILISIPHBIE, MOHOMEPHBIC U
onmuromepuele. DOU3NKO-XMMUYECKHE CBOHCTBa OEJIKOB: PacTBOPHMOCTh, aM(OTEPHOCTS,
MOHU3ALMS, THApATaLusl.
3. YpOBHM CTPYKTYpHOH oOpraHu3auuy OeNKOB: NEpBUYHAs, BTOPUYHAS, TPETHYHAS U
YETBEPTUYHAS  CTPYKTYpbl, JOMEHbl. CBs3M, MOAJCPKUBAIOIIME CTPYKTyphl  Oenka:
Iucynb(uAHbIe, HOHHBIE, BOJOPOAHbIE, rHApodoOHbIe. B3anMocBs3b CTPYKTYpsl U (DyHKIHU.
Jenatypanus u peHaTypaLusL.
4, OyHKIMKM  OENKOB: CTPYKTYpHas, KaTaJWTHYeCKas, TPAaHCIOPTHAs, pelenTopHasi,
peryisaTOpHas, 3allUTHAas, COKpaTtuTenbHas. lIpocTeie OenKW: THUCTOHBI, aTbLOyYMHHBI.
CrpyKTypHBIE O€TKHU: TyOyJIHHBI, KEPATUHBI, KOJIJIATeH, 3JIaCTHH.
5. I'eMoryIOOMH: CTPYKTypa, CBOWCTBA, BUIBI, BO3PACTHBIE M3MEHEHHS KAaYECTBEHHOTO M
KOJIMYECTBEHHOTO cocTaBa B KpoBu. [emormodmn A-IC u ero kimHHYeckoe 3HAa4YCHHE.
AHoMainbHble remMornoOunsl. CeprnoBHIHO-KIEeTOYHas aHemus W Tanmaccemus. Dddekr bopa.
Pounb 2,3—0uchocdormunepara.
6. [Iporeomuka kak Hayka o Oenkax. [lonsTre o0 azorucrom Oamance. IlepeBapuBanne u
BCachbIBAHME NHIIEBBIX OenkoB. [IpoTenHasbl KeMyZOYHO-KUIIEYHOTO TpakTa: IMETCHH,
TacTPUKCUH, PEHUH, TPHUIICUH, XUMOTPUIICHH, OJK30MenTHiaa3bl. [ acTponHTeCTHHANIBHBIE
TOPMOHBI, UX POJIb. BaKTepHaJIBHOG paciCIyICHNE HEBCOCABIIUXCS B KUIICYHUKE aMUHOKHUCJIOT.

7. BopopacTBopuMble BUTaMUHBI (THAMUH, pUOO(IABHH, HUKOTHHAMUJ, IHPHIOKCHH,
NAaHTOTCHOBAasl KUCIIOTA, KOOAlaMHHBI, (ONueBas KHCIOTa, OMOTHH), KaK IPEIIIECTBEHHUKH
KO(EpPMEHTOB.
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8. JKupopactBopumeie Butamunbl:A, D, E, K, u ux Oumonorndeckas ponb. IIpoBUTaMUHEI,
akTuBHBIE (QopMbl BUTaMUHOB A U D. 'MIOBUTaMHUHO3BI, aBUTAMUHO3bI U THUTIEPBUTAMUHO3HI,
MATOJIOTHYECKUE TIPOSIBJIICHUS TPU O3TUX COCTOSHHUSAX. bBHOXUMHYECKas XapaKTEpUCTHKA
naToreHe3a paxuTa U 0CTEONopo3.

9. O6mme mpenacTaBiIcHUsT O CTPOSHUU (epMeHTOB. MeXaHW3MBI KaTayin3a. 3aBUCHMOCTD
aKTUBHOCTH (hepMEHTOB OT TeMieparypsl 1 pH cpensr. CrierupuaHOCTh neiicTBuA (hepMEHTOB.
10. Kodaktopbl u kohepMeHTBI: poib B Mpolecce Katanu3a. VHruOupoBaHUE aKTUBHOCTH

¢depmeHTOB: oOpaTnMoe, HeoOpaTUMOe, KOHKypEHTHOEe, HEKOHKYpeHTHOe. KOHCTUTYTHBHBIE H
WHAYyIHOeThHBIE (PEPMEHTHI.

11. KommaprmenTanus ¢depMeHTOB. AJutoctepuueckass peryisiuus. VHrubupoBanue 10
NpUHIMITY 00paTHOH cBsi3u. KoBanenTHas Moandukanys GepMEeHTOB, KAK MEXaHU3M peryJIsun
WX AaKTUBHOCTH: OTpPaHWYCHHBI TIpoTeonn3 mpodepMeHToB, (ochopumupoBanue U
nedochopumupoBaHue.

12. Knaccudpukanms n Homenknarypa ¢epmentoB. Mzodepmentsl. Opranocnennpuieckue
dbepMeHTEL.  DH3UMOAMATHOCTHKA W  SH3UMoTepamusa. HWHruOuTopel (QepMEeHTOB  Kak
JIeKapCcTBEHHBIE Mperapartsl. HacinencTBeHHbIe SH3UMOIIATHH.

13. [IpakTudeckoe 3HadeHWEe aHanmm3a M30(epMEeHTHHIX crnekTpoB B kpoBu (JIAI, KOK,
menouHas ¢pocdarasa, pochormoromyrasa u ap.). [Ipumenenne pepMEeHTOB KaK aHATUTHIECKAX
peareHToB TpH J1a0OpaTOPHOW JUArHOCTHKE (OMpeAeNeHHe TIIOKO3bl, MOYEBOH KHCIOTHI,
XOJIECTEPHUHA U T.J.). DH3UMOTEpaIusl.

14. XUMUYECKOe CTPOECHHE TPUALMITIHULIEPOIOB, TIIUIepodochOINIUI0B, CTEPOUIOB.
JlunumHelA cocTaB Onoornyeckux MeMopaH. AMbuduasHas npuposa MEMOPAHHBIX JHUITHIOB.
15. TexkydecTs MeMOpaH, BJIHMSHHE Ha Hee KUPHOKUCIOTHOTO COCTaBa MEMOPaHHBIX

JUMUAOB, XoJjecTeposa. MemOpaHHble OeNKH: WHTErpalibHble U TNepudepudeckue. JIMmocomsl,
KaK MoJieJib OMOJIOrn4eckux MeMOpaH U TpaHCIIOpTHas (opMa JEKapCTBEHHBIX IPEnapaToB.

16. MuUKpOTpaHCIIOPT: TACCHBHBIM TpaHcmopT (mpoctass W oOnerdeHHas nuddys3us),
aKTHUBHBIM TpaHCHOPT (MEPBUYHBIH W BTOPUYHBIN). YHUIOPT M KOTPAHCHOPT (CUMIIOPT U
aHTUIOPT). benkoBrie KaHABI U OENKH MEPEHOCUUKH.

17. MaxkpoTpaHCIIOpT: SHAONMUTO3 (MMHOMHUTO3 U (Parommuro3) M HK301UTO3. JIM30COMBEL,
anmapat ['onbIKu 1 MEMOpaHHBIH TPAHCIIOPT.
18. Mewmbpannbie perentopbl. Ctpoerne G-6enxoB. OOpa3oBaHHe BTOPHYHBIX TTOCPEAHUKOB!

IMKIMYECKHX — HyKIGOTHIOB, HHo3uTonTpudochara, muammirmmmepona. Poms  Ca”.
BayTtpukiieTouHas nepenada CUrHaIA.

19. [lepeBaprBaHKe OCHOBHBIX NHIIEBBIX BEIIECTB: JKHPOB, OCIKOB W YIJICBOJOB.
Merabonmsm: anabonmdeckre, katabommdeckue. Crennpudeckie u o0ue myTH KaTaboau3Ma.
OxucnuTenbHoe IeKapOOKCHIINPOBAHNE MMPOBUHOIPAITHON KUCIIOTHI.

20. Huxn mumonHOW KuCIOTHl (K Kpebca): mocienoBaTeNnbHOCTh peakiuil. Peaknus
cybctpatHoro ¢hochopHUIMpOBaHHUs B INKJIEC TMMOHHOW KHCIOTHI, MAKPOIPTUIECKUE COSTMHEHUSI.
OHepreTuyeckas u ractTudeckas ¢pyHkuuu nukia Kpedea.

21. MuToxoHpUaTbHbIE U MUKPOCOMAJIbHBIE MOHOOKCHI'€HA3bl: CTPOEHUE U OMOJIOTHYeCKast
poiib. AxTuBHBIE (BOpPMBI KHCIOpOoJa: 00Opa3oBaHHE, TOKCHYECKOE JeicTBHe. [lepekucHoe
OKHCJICHHE MEMOpPaHHBIX JIUIUI0B. MeXaHU3MBbI 3aIUThl OT TOKCHYECKOT0 ICHCTBUS KUCIOPOJa.
ITpookcuaaHThl M AHTHOKCHAHTHI.

22. OpraHuzanusi JIbIXaTeNbHOW UENMH MUTOXOHIPHH: MYJIBTH(PEPMEHTHBIE KOMILICKCHI,
nepeHocurkyd dnekTpoHoB. [Ipotonnas AT®d-aza. OxucnurensHoe ¢ochopUIupoBaHue,
ko3 ument P/O. J{pixaTenbHblid KOHTPOIIb. DHEPreTUYECKUH OOMEH M TEeTIONPOLyKIIHS.

23. CrpoeHue, CBOWCTBA W (PYHKI[MH OCHOBHBIX MOHO-, OJIMTO- M ToiucaxapuioB. O0uue
MyTH OOMeHa TJIIOKO3bl B KIeTKe. [JMKONM3: JOKamu3aius, MOCIEeI0BaTeIbHOCTh PEaKIINH,
3nauenue. CydcrparHoe pochopunmpoBaHue.

24, KiroueBbie peakiuu TIIFOKOHEOTeHe3a. 3HaueHHE TIIFOKOHEOTeHe3a, ero JIOKaJIH3alus B
KIJIIETKEC 1 pEeTyJIAlus.

25. CuHTe3 W pacraj raukoreHa. MexaHW3M CHHXPOHH3AIMH MEIIIEYHOTO COKpAIICHUs U
TJIMKOTeHONH3a. [ THKOTeHO3HI.

26. Peakuuu nenTo3odocaTHOro MyTH NPEBpAIlCHUs IIIIOKO3bl. 3HAYCHHE OO0pa3OBaHMS
BOCCTaHOBUTEJIbHBIX SKBHBAJICHTOB U pUO03bl. MeTaboam3M (HPYKTO3bI H TaJaKTO3bI.

217. Perynsmust ypoBHs Tir0oK0o3bl B KpoBH. Vcrounwku rinroko3sl kpoBu. Llukn Kopu u

TJIFOKO30-JIAaHUHOBBIN 1UKJ. [loueuHslil mopor Iuisl TIIFOKO3bl, INIFOKO3ypHsl. TOJIEpaHTHOCTH K
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TJIOKO3€.
28. AKTUBalg M TPAHCIOPT JKUPHBIX KUCIOT B MUTOXOHIpuU. Ponb kapHuTHHA. f3-
OKHCJICHHE HACBHILIICHHBIX JKUPHBIX KHCJIOT C YETHBIM YHCIOM aToMoB yriepoaa. CuHTe3 u
HCIIOJIb30BaHUE KETOHOBBIX TeJl. [ MmepKkeToHeMusl, KETOHYPHSI, alli03 IPU CaxapHOM auabere u
TOJIOAaHUH.

29. [TanpMUTATCHHTA3HBI KOMIUIEKC: OCOOCHHOCTH CTPOCHHMS, JIOKAIM3alKs B KIETKE.
HcTouHMKH ~ BOCCTAaHOBHTENBHBIX  JKBHBaJeHTOB. (OOpa3oBaHMe  SHKO3aHOHMIOB,  HX
OnosiornuecKkas poib.

30. CuHTe3 W pacmag TPUHALMWILIMLEPOJoB ©  Tiamuepodochonumuaos. Kupopoe
nepepokaeHre neyeHu. Jinnorponusle GakTopsl.

31. CuHTe3 XxoJecTepoia: JOKaIu3alus Mpolecca CHHTe3a B KIETKe, 3HaYeHHE. DKCKpPELHs
xosecrepoda. XKemdHbie KUCTIOTHI (TIEPBUYHBIE X BTOPUYHEIE).

32. TpanHcriopTHBIE JHUIIONPOTEWHBI: CTPOCHHE, OOpa3oBaHue, (yHKIHH. Amobenku. Poib
JUTIOTIPOTEHHIIAITA3bl W JICIUTHH-XOJecTepuH-amTpancdepassl  (JIXAT). Merabommsm
TUTa3MEHHBIX JIMMOMPOTEHHOB.

33. [MaTonornu nunuaHOrO OOMEHA: aTEpPOCKIEPO3, OXKUpPEHHEe, >KUPOBas JereHaparius
NICYEHH, JKETYHO-KaMeHHas 00Je3Hb, Iununo3sl. Koagduuuent areporenHoctu. I'opmoHanpHas
PeTyJISIINs JIMTIOIN3a U JTUTIOTeHe3a.

34. Pacnian OenkoB B TKaHAX C ydyacTHEM MPOTEacoM W KaTelCHHOB. [le3aMHHMpOBaHUE
aMHHOKHUCIOT.  TpaHcamMuHHMpoBaHHE.  AMUHOTpaHcdepasbl, WX  HCIOIb30BaHHE B
SH3UMOJUATHOCTHUKE.

35. Ob6e3BpexxuBanne amMMuaka. OpHUTHHOBBIM IMKJI CHHTE3a MOYEBHHBHL. TpaHCIOPT
aMmuaka. [JI0K030-aJaHMHOBBIM IMKJI W TPAaHCHOPT [IIyTaMuHA. [ HIepaMMOHUEMHHU.
I'myTamuHa3a noyek, KOMICHCALMA alua03a.

36. BBenenue aMHMHOKMCIOT B 0OOmMA myTh KaTaboiM3Ma U TJIFOKOHEOT'CHE3.
JexapOokcuImpoBaHue aMUHOKHCIIOT. broreHHble aMuHbL: 00pa3oBaHue, OMOIIOTHYECKAs POJIb U
WHAKTHBALHSL.

37. ObmeH rnunmHa, cepuHa W TpeoHnHa. CuUHTE3 KpeaTHHA: OWOJOrMYecKas poJb,
KIMHAYECKOE 3HaUCHUE ONpeJIeICHHs B MOYE U IIa3Me KPOBU KpeaTHHa M KPeaTUHHHA.

38. [-amaHWHOBBIE IUNENTHIBI: KAPHO3MH W aH3EpHH, UX Ouojormyeckas poib. OOMeH
¢bennnananrHa u THpo3uHa. OEHUITKETOHYPUS, ANKANITOHYPHS, albOMHN3M. OOMeH TpunrTodaHna.
39. Crpoenue, cBOWCTBa M (YHKUUHM HYKJIEHHOBBIX KHCIOT. IIpencraBnenne o GuocuHTese
MYPUHOBBIX HYKJIEOTHZ0B. KaraGoim3M MypHHOBBIX HYKIEOTHIOB. IlyTm pereHeparmu
MYPUHOBBIX HYKJIECOTHAOB. HapymieHuss merabonu3Ma MypHHOB: Tozarpa, cuipom Jlema-
Haiixana.

40. CuHTEe3 NHMPUMUAMHOBBIX HYKJICOTHAOB. lcmonp3oBaHne WHrHOWTOPOB CHUHTE3a
JIE30KCUPHOOHYKIICOTHIOB B XUMHOTEpAlMd OHKOJIOTUYECKUX 3a0oseBaHuii. KoHeuHble
NPOAYKTHI pacnaga NUpUMHANHOB. Hapymenus Metabonn3Ma MHPUMUANHOB.

41. Pennukanus. Jerpananus u penapanus JHK.

42. Tpanckpuniys: mpoMoTopsl, TepMUHATOPHI, onepoH. IIponeccunr PHK. I'enerndeckuii
koa. T-PHK: crpoenne u pyHkunu. Puéocomsr.

43. Oranel cuHTe3a Oenka (MHHUIMAIUS, DJIOHTAIMs, TepMmuHanus). llocTTpaHcisimoHHas
moaupukanus. ®onguar. MTHruOUTOphl CMHTE3a HYKJICMHOBBIX KUCIIOT U OeJiKa.

44, XUMHYECKH cocTaB TiedeHHW. Poih medeHn B OOMEHE YIJIEBOJOB, JUMHUIOB, OCIIKOB.
VYyacTue neuyeHu B BOAHO-MHHEPAILHOM 0OMEHE U 0OMEHE BUTAMHHOB.

45, JleTokcuKanus pa3IMYHBIX BEIIECTB B MeueHU. MuKpocoManbHble epMeHTHI. [lepBas u

BTOpast (a3pl OuoTpaHCHOpPMAIUKM UYXKEPOJHBIX COCAMHEHHI: BO3MOXHBIE MOJU(HKAIINH,
3Ha4YeHHUE, BEIBEJCHNUE U3 Oprann3Ma. MeTa0on3M JIeKapCTBEHHBIX BEILECTB.

46. Oo6wmeHn xene3a. ['emornoounonaruu. XKenezonedhunntHele anemun. Pacma reMorinoouHa
B TKaHAX: oOpa3oBaHne OWIMpyOWHA, €ro JajbHEHIIne NpeBpalleHus; Cyap0a >KeTIHBIX
MUTMEHTOB.

47. OOmue mpeacTaBiICHUS O KEJITYXEe M €€ BapuaHTax (reMoluTHuYecKas, 00TypalnnoHHasl,
NapeHXuMarTo3Hast; KeNTyXa HOBOPOXJEHHBIX). JlMarHocTHYecKoe 3HAYeHHE OIpeJeIICHUS
OunMpyOMHA M PYTUX )KETYHBIX TUTMEHTOB B KPOBU H MOYE.

48. XUMHUUYECKUI cocTaB KpoBH. | 1aBHelmne (yHKIMH KpOBU. BENKOBBINA CHEKTP IIa3MBI.
Baxwneiimmmne azoTcoiepXkamie COEIMHEHUS KpPOBHM. MUHepanbHbIe BELIECTBA KPOBH:
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pacipeneneHre MEXITy IUTa3MOW H  KJIETKaMH, HOPMaJIbHBIE AWANa3oHbl KOHIIEHTPAUi
BOKHEUIINX U3 HUX.

49. ANBOYMUHBI, UX TpaHCMOPTHAs (QYHKIMS M BKJIaJ B OHKOTHUECKOE NIABJICHHE IUIa3MBbl.
I'moOynuHbl, X XapakTepucTHKa. benkn «octpoii ¢a3el». benkn-nepeHoCUuKd HOHOB METAJIOB
(TpancdeppuH, UepyIOIUIa3MUH ).

50. Baxneiimme mnpeacTtaBUTeNd TIAUKONPOTEWIOB IUTa3MBl  KPOBU:  TallTOTIIOOWHEI,
UHTEPQEPOHBI,  y-aHTUTPHUIICHH,  O-(eTompoTenH, HWMMyHOrIOOynuHbL.  HebenkoBbie
OpPTaHMYECKHE KOMITOHEHTHI IIJIa3MBI.

51. OO0mwme 3aKOHOMEPHOCTH NMEHUCTBHUS KACKAIHBIX IPOTEONUTHICCKUX CHUCTEM KpPOBHU; HX
B3aUMOCBSI3M B OCYIIECTBICHHM 3alIMTHBIX (QYHKOWA. Ponp aHTUOpoTEeMHa3 IIa3MBbl.
OHAOreHHbIE WHTUOWTOPBI MpoTewHa3 (anbda-l-aHTUTPUIICHH, aHTHUIUIA3MUH, anbda-2-
MaKpOTJIOOYIHH U JIp.).

52. depMeHTBl TUIa3MBI: «COOCTBEHHBIC» W TIOCTYIAIOIIUE TPU TOBPSKICHUH KIIETOK.
Jnarnoctryeckas IICHHOCTh aHAJIM3a (DEPMEHTOB ILIa3MBlI,
53. ®dopMeHHBIE 3JIEMEHTHI KpoBH. (OCOOCHHOCTH METAa0O0IM3Ma B JPUTPOIUTAX H

nefikonutax. OCHOBHBIE 3aKOHOMEPHOCTH (YHKIMOHHPOBAHUS W B3aUMOCBS3b PEHHH-
aHFI/IOTeH3I/IH'aJII)ILOCT€pOHOBOI\/'I u KaﬂﬂHerHH-KHHHHOBOﬁ cucteM. BazoakTuBHEBIE INCITUAbI.

54. MornekynspHble MEXaHH3MBI Ta3000MEHa B JIETKUX M TKaHAX. bydepHbie cHCTEMBI
KpoBH: OukapOoHaTHas, ¢pocharHas, 6eaxoBas u reMorIoonHoBas. [IpudnHbEI pa3BuTHS U POPMBI
alua03a 1 ajkaiosa.

55. I'emocra3. O0mast xapakTepuCcTHKa OTAENbHBIX dTanoB. Kiaccudukams 1 HOMEHKIaTypa
(akTopoB cBepTHIBaHMS KpoBU. KackaaHbIil MEXaHU3M aKTHUBAMU (PEPMEHTOB, Y4aCTBYIOIINX
B IIpOLIeCCe reMocTasa.

56. [IpeBpamenue ¢ubpunorena B (QuOpuH, oOpasoBaHue Ttpomba. DuUOpUHOIHU3.
AKTHBaTOpHl IUIA3MHHOTE€Ha M INPOTEOJIUTHYECKHE (EpPMEHTHI Kak TPOMOOIMTHYECKUE
JeKapCTBEHHBIE cpescTBa. Ponb ButamuHa K B cBepTHIBAHUH KPOBH.

57. Tl'opMmoHanbHas perynsius Kak MEXaHU3M MEXKIETOUYHON U MEXOPTraHHOW KOOpAHHALUU
oOmena BemiecTB. KIETKH-MHINIEHH W  KJIETOYHBIE PEIENTOPhl TOPMOHOB. [ OpMOHBI
THITOTalIaMyca: JTHOCPHHBI M CTATHHBL.

58. l'opmonbr rumoduza. IIOMK kak mnpemmectBennuk AKTI, P-numorponwusa,
su0pprHOB. CTpoeHHE U OMOJIOrNYecKasi pojib Ba30IPECCHHA U OKCUTOLIMHA.
59. Hopaconeprxaiue rOpMOHBL: CTpoeHHE M OnocuHTe3. M3MeHeHne oOMeHa BEIecTB NpU

runeprupeose  u - rumnorupeose. Perymsamus  gocdopHO-KanmbIueBoro oOMeHa, ydacTue
napaTropMoHa U KaJIbLIUTOHWHA, aKTUBHBIX (hopM BuTamuHa D.

60. I'opMonBI MO pKETy 10YHOM Kemne3bl. CTpoeHre, CHHTE3 U MEXaHU3M JICHCTBUS WHCYJINHA,
TJIFOKaroHa.
61. buocuntes u pacmnan agpeHannHa. ['OpMOHBI KOpbl HAANOYEHYHHKOB: MHHEpAlIO- U

TJIFOKOKOPTUKOUIOB. TlomoBeIe TOPMOHBI: MY>KCKHUE€ U KCHCKUEC, BJIIMAHUC Ha 06MeH BCIIIECCTB.
I'unep- ¥ rUNONPOAYKIUS TOPMOHOB.

62. Opranmzanus MeXKIETOYHOro Matpukca. OOmye cBeIeHHs O CTPYKTYpe KOJUIareHOBBIX
6enkoB. OuOpHILIOOOpasyroIe KoyulareHsl. KoslareHsl, acCOlMHPOBaHHbIE ¢ (HUOpUILIAMH.
HedubpuinspHsie (ceTeBHIHBIE) THITHI KoJuTareHa. Komnarensl, 00pasytomye MUKpOGUOPHILIEL.

63. CuHTe3 KoitareHa. JTambl BHYTPHUKJIETOUHOTO CHHTE3a: TPAHCKPHUIIIHS, TPaHCISAIHS,
NOCTTPAaHCISIIMOHHAS ~ MOAM(UKAIMsA, pOJNb  acCKOPOMHOBOH  KUCIOTHI,  (OPMUpPOBaHHE
KOJUTAreHOBBIX (HOPHILT BHE KIIeTKH. HapyieHus] CHHTE3a KOJUIareHOBBIX OSIIKOB Y YeIOBEKa.

64. OnactuH. CuHTE3 W pacmaj dnactuHa. VI3MeHeHWsT B CTPYKType »DJacTHHA TIpU
MaTOJIOTHYECKHX MpOoLIeccax.

65. [Iporeornukansl M TAMKO3aMUHOINMKaHbl. CuHTE3 mpoTeoryiMkaHoB. Pacnan
MPOTEOrNIMKAaHOB. Pacmaj rrko3aMUHOTIMKaHOB. MyKOTIOIHCaxapr036l.

66. HekonnarenoBele  Oelku cO  CHEHMAIBHBIMHM  CBOWCTBaMHU.  AJAre3UBHBIE U
aHTHaare3uBHble Oenku. PakTopsl pocta. Kataboiamsm 0ekoB MEXKIETOYHOTO MaTPHUKCA.

67. Perynsimust  akTHBHOCTHM MATPUKCHBIX MeTaJUIONpoTenHa3. bazampHas MemOpaHa.
IIpoTeornukansr 6azansHBIX MeMOpaH. [Ipomecc pemonenupoBanmsi KOCTHON TKaHH.

68. benxku wMuopuOpr, MoNEKynspHas CTPYKTypa: MHO3MH, aKTHH, aKTOMHO3MH,

TPOIIOMHO3HWH, TPONOHUH. buoxumnueckue MEXAaHU3MBI MBIIICYHOT'O COKpallCHUA u
pacciabyieHusl.
69. OCOOEHHOCTH DHEPreTHUECKOro OOMEHa B MbIIax; kKpeatuHpocdar. bruoxumuueckue
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WU3MEHEHUS TPH MBINICYHBIX JUCTPODUSIX U TeuHepBanuu Meimil. Kpeatunypusi.

70. XWMHYECKHH COCTaB HEPBHOM TKaHW. ODHEPreTHYECKUH OOMEH B HEPBHOW TKaHHU.
Buoxumus BO3HMKHOBEHHUS W TPOBEICHUE HEPBHOTO UMITYJbca. MeauaTopbl: aleTHIXOJIMH,
KaTEeXOJIAMHHBI, CCPOTOHHMH, raMMa-aMUHOMACIISHasI KUCJIO0Ta, TIIyTaAMUHOBAs KUCIIOTA, TIIHIIMH,

THUCTaMHUH.

71. Hapymenne oOmena OWOT€HHBIX aMHHOB TIpH TCHUXWYECKHX  3a00JIE€BaHUSAX.
DU3NOIIOTNYECKH aKTUBHBIC MENTH Bl MO3ra: SHAOP(HUHBI U SHKE(aTHHEI,

72. Bronoruyeckass poiib BOJIBI, €€ paclpesieliecHUe B OpraHu3Me, MOTPeOHOCTh, OCHOBHBIC

WCTOYHMKH, IYTH BblAEICHUSA. Perymsauus BoxHOro oOMEHa: ajbJOCTEPOH U Ba3ONPECCHUH,
cHCTEeMa PeHUH-aHTHOTEH3WH-aIbIOCTEPOH. balaHc BOJbI M €ro BO3MOXKHBIE HAPYIIEHHUS, CBSI3b C
00MEHOM MUHEPaJbHBIX BEUIECTB. bHOXMMHYECKHE MEXaHM3Mbl BO3ZHHKHOBEHHS TOYEHYHOU
TUIIEPTOHUH, OTEKOB, JeTUAPATALIH.

73. CpoiictBa u coctaB Moud. OpraHuyeckue KOMIIOHCHTHl HOPMajibHOW MOYH.
[TaTomornyeckue COCTaBHbIE YacTH MOYHM, METOIbl HMX oOOHapyxeHus. IIporennypus,
IIIOKO3ypHst. MoueBble KaMHH.

74. Hytpummonorus. OcHoBHble ¢yHKIMHA nuTaHus. KoHmemmus cOamaHCHPOBaHHOTO U
palrOHAJIBHOTO IMUTAHUA. dusnoornyeckue HOPMBI HOTpC6HOCTI/I opranu3smMa 4YCJIOBCKa B
MIUIIEBbIX BemecTBax. HezamMmeHnmele (3cceHnanbHbIe) (DakTOphl MUTAHMS.

75. Bonesan  w30bITOYHOrO mHTaHWsT W OONIE3HM  THINEBBIX  HEIOCTATOYHOCTEH.
TeOpeTI/I‘IeCKI/IC OCHOBBI AOHUCTOTCPAIIUHN, CHCHHUAIM3UPOBAHHBLIC HNPOAYKTBI W PALMWOHBI, THIIbL
nutaHus. bruonornueckn aktuBHbIe n106aBku K nuiie (BA/I). O0mas xapakTepucTka OCHOBHBIX
rpynn BAJI. ITapentepansHOE MUTaHUE.

3amaum k 3k3ameny (OIIK-7):
1. Ilpu psine nuH(peKUMOHHBIX 3200/IeBaHNi HA0JII04aeTcs epBUYHAA runepnporeuHemus. llouemy
IPHU 3THX COCTOSTHUSIX MOBBIIAETCS KOHIEHTPauus 001ero 0ejika njia3mMbl KpoBu?
s oTBEeTa Ha BOIpOC:
a) MepevrCIIUTE OCHOBHBIE OCITKH OCTPOU (a3bl;
0) yKa)kKHTe MECTO CHHTE3a U POITb ATHX OEIKOB B BOCHIAIIUTEIILHON PEaKIIHH;
B) Ha30BUTE MHIYKTOP CHHTE3a OEIIKOB OCTPOH (a3bl.
OrtBert: a) C-peakTHBHBIN OENOK, TaNTOrI00MH, ol -aHTHTPUTICHH, GUOPUHOTECH U JIp.
0) MeCTO CUHTEe3a — IeYeHb U HEKOTOPbIe KIIETKHA KPOBU (MaKpodarn)
B) MHAYKTOP — IOJIMIENTU HHTEPIEHKHH |.
2. Kucaopoa Heo0xoamM KJeTKaM JUIA NMPOLECCOB OKHMCJIeHUS] BelleCTB W MOJyYeHHs IHEpPTHM.
Henocratok kucjaopona, Tak ke Kak ero M30bITOK, ryourtesieH mis TkaHeil. Kakum oOpasom
peryaupyercs kojuyecTBo Oy, 10CTaBIsIeMOro B TKAHH B COOTBETCTBHHU C MOTPEGHOCTAMM KJIETOK
B KHcJopoae?
IIpu oTBeTe 0OBSCHUTE:
a) uto Takoe ekt bopa;
0) kak cBs3aH 3TOT 3P dekT ¢ MeTaboMMUECKOH aKTUBHOCTBIO TKaHEH; MPUBEIUTE MPUMEPHI Peakiuii, B
KOTOpbIX BeIAEsIeTCS COp;
B) KaK U3MEHHUTCS KOJIMUYECTBO MOCTYMNAIOIIEro B TkaHu O pH ankaose.
OrtBert: a)6) Bausnue pH Ha cpoacTBo remorsio0MHa K KUCJIopoay HocuT HazBaHue 3(pdexta bopa. [Ipu
3aKUCIIEHUH CPEbI CPOJICTBO CHIKAETCS, TIPH 3allleTaYMBAHIH — MTOBBIIIIACTCA.
[Ipy noBBIIEHUM KOHIIEHTPALMK MPOTOHOB (3aKHCICHUE CPEZbl) B TKAHMX BO3PACTAET OCBOOOXKIECHHE
KHCJIOpOJIa U3 OKCUIeMOoriioorHa. B jierkux nocne ynanenus yroisHod Kuciotsl (B Buae CO;) U3 KpoBU
¥ OJJHOBPEMEHHOM YBEJIMYEHHHU KOHIIEHTPALMH KUCIOPO/a BhICBOOOXK 1at0Tcs HOoHBI H' 13 remorio6una.
Peakius B3anMoIeHicTBUSI KUCIIOPO/a C TeMOTIIO0MHOM YIPOIEHHO HMEET BUJL:
Tkanm
H-Hb+ 02 ————, Hb-O2+H*
Jlerkmne
H3meneHue cpoAcTBa reMOrfioOMHa K KHCIOPOLY B TKAHSIX M B JITKUX NPH WU3MEHEHWH KOHLECHTPALUH
nonoB H' u O, 06yciI0BIeH0 KOHPOPMALMOHHBIME MEPECTPOHKAMH TJIOOMHOBON YacTH MOJIEKy.bl. B
TKaHAX Mosiekyna O, OTphIBaeTCA OT XKeJNe3a U MOHBI BOJOPO/Ia IPUCOSTUHSIOTCS K OCTaTKaM THCTHANHA
(rmo6uHOBOM uyacTH), o0pa3ys BoccTaHOBJCHHBIH remornodun (H-Hb) ¢ Hu3kuMm cpoiacTBoM K
KHCIopoy. B JierkuxmnocTtynaronmii B O0JIbIINX KOJHYECTBAX KUCIOPO "BbITeCHsSET" MOH BOJOPOAA M3
CBSI3M C OCTATKOM TUCTHINHA TEMOTJIIOOMHOBOM MOJIEKYJIBI.
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B) AIKano3 — 3To CABHUI' KUCJIOTHO-OCHOBHOT'O COCTOSAHHA B CBA3M C OTPULATCIBHBIM OanaHcOM

BOJIOPOJHBIX HOHOB, T.C. npu YMEHBIIEHUH H-nonos B KPOBH.
Konnentpanust BOIOPOAHBIX HMOHOB B KpOBH ompeaensercs, Bo-nepBbiX, [H,CO;] nmum pCO,,
BBIBOAMMOTO B OOJBbIIEH WIIM MEHBIICH CTENEHW Yepe3 JIETKHe, — JbIXaTellbHasl, WM peclupaTopHasi,

KoMIOHeHTa. Bo-BTopsix, comepkanne H+ ompenmensiercs kouueHTparmeit Oumkapbonara (HCOj), ne
BBIJIETISIEMOTO Yepe3 JIETKHe,— HebIXaTebHas, WIN HepeCcIpaToOpHas, KOMIIOHEHTa. AJIKano3 MIPUBOIUT
K CHIDKEHHIO CPOJICTBA TeMOTIIOONHA K KHCIIOPOY U B UTOT'€ K THIIOKCHHU.

3. [lanuenTa c :kan00amMu Ha 00JIb B IPYAN B TeueHHe 3 IHell rOCHUTAIM3UPOBAJIN ¢ MOA03PeHHEM
Ha HHPAPKT MUOKapaa. Pe3yibTaThl 0HOXHMHUYECKOr0 aHAIN3a KPOBH MOATBEPIUIN THATHO3.
OnuimTe MeTo.l 3H3UMOTUATHOCTHKH U OOBSICHUTE:

a) Kakue OCOOEHHOCTH cocTaBa U pachpeneieHus (epMEeHTOB JiekaT B OCHOBE METOna
SH3UMOIUATHOCTHKH;

0) aKTHBHOCTb KaKuX ()EpMEHTOB U3MEHIJIACH B KPOBH MAIICHTA U KaK.

OTBeT: a) PH3UMOIMArHOCTHKA — 3TO NIOCTAHOBKA JHAarHO3a HAa OCHOBE MCCIe0BaHUs ()epMEHTaTUBHON
aKTUBHOCTH B KpoBH. [IpmdeM HCIONB3yI0TCS MMEHHO WHAWKATOPHBIE ()epPMEHTHI, KOTOPhIE B KPOBH B
HOpME OTCYTCTBYIOT W TOIAJIAIOT B Hee BcieacTBre moBpexkaeans Tkaneil. 3to AcAT, AnAT, ITT, a-
amuIIasa, nmenovyHas gocgarasa, kpeatunkuHasa, JIJII u ap.

0) T.X. y maruenTa HHQapKT MHOKapa, TO B KpoBH moBbickiachk aktuBHOCTh AcAT, JIII' 1 u JIJI 2, KK
MB.

4. B KIMHHMKY TOCTYNWJ 6-MecsiMHBIH PeOEHOK C aMapeeill TMocje KOPMJIEHHS MOJIOKOM. Jlist
YCTaHOBJICHHUS ANArHO3a MPOBEAN TeCT HA TOJIEPAHTHOCTH K JakTo3e. bonbHOMy HaTomaxk gaaum 50
I JIAKTO3bl, pacTBopéHHoil B Boge. Yepes 30, 60 u 90 MuH B KPOBH onpeaessiii KOHHEHTPALMIO
IJII0K03bI; KOHIEHTPAIUs III0K03bI B KPOBHM He yBeauumiachk. [IpuBennre Bo3MOKHBbIE IPHYUHDI
NMOJIYy4eHHBIX Pe3yJIbTATOB, APrYMEHTUPYIiTE UX.

Jlitst aToro:

a) HaITMIIIATE CXEMY PEaKINH, KOTOpas MPOUCXOINT C JIAKTO301 B KHIIIEUHUKE, YKKUTE (pepMeHT;

0) 0OBSCHUTE, TIOUYEMY KOHIIEHTPAIIUS TIIFOKO3bI B KPOBU HE YBEIHYHIIACK.

OtBer: a) B KHUIICYHUKE TOA JACHCTBHEM (epMeHTa JIaKTa3bl JIAKTO3a PAaCIIEIUISeTCS Ha TIIIOKO3y H
raiaKkTo3y.

0) Y manHoro peOeHka (pepMeHT JlakTa3a OTCYTCTBYET, IIOTOMY OH HE MOXKET PaCHICILIATh MOJOYHBIN
caxap JIaKTO3y U TJIF0KO3a B KHUIIIEYHHKE He oOpa3yercs. PeOCHOK MCHBITHIBAET Toyiof. Takke JaHHBIN
YTIEBOJl TOJBEpraeTcsi COpakWBaHWIO B KHUINEYHHKE MHUKPOOWOTOW W BBIJENSETCS YTIIEKUCIBIA ras,
KOTOPBIN BHI3BIBACT Y peOSHKA HETPUSATHBIE OIIYIICHHUS.

5. I'MuKoreH W KMPHI UTPalOT POJIb 3aMACHBIX (POPM IHEPreTHYECKOr0 MaTepHaia. YKa:KuTe
CXOJICTBO M pa3jinyHe POJH IIMKOTeHAa W KHPOB B 00ecleuyeHHU IHEPrueil ;Ku3HedesiTeJbHOCTH
Opranm3ma.

s o60cHOBaHMSI OTBETA:

a) HAIUIIIATE CXeMbI KaTaboJM3Ma TTIUKOTeHA U KUPA;

0) cpaBHHTE 3HEPTETHYECKHIA AP HEKT MPOIIECCOB;

B) YKQXKUTE, B KAKMUX CUTYAIMSIX MPOUCXOTUT KaTabOJIM3M 3THX BEIIECTB, KAKHE TOPMOHBI YYaCTBYIOT B
PETYNIALNN 3TUX MPOLIECCOB.

OTtBet: a) n 0) I'mukoreH pacmieruisieTcs 0 KaKOro-TO KOJMYECTBA MOJIEKYN TIIOKO3bl. Kakmas
MOJIEKYJIa TJIFOKO3BI MOABEPraeTcs TIIMKOIN3Y W Jajee a’poOHOMY OKHcIeHHio B mukiie KpeGca u B
JbIxaTeabHOM 1enu depMenToB aaer 38 moiyekyn AT®. Xup paciiemisieTcss Ha TVIMIEPUH U KUPHBIC
KuCHOThL. Kaxas skupHast KUClioTa NoABEpraeTcs Mpoueccy P-oKUCIeHNs B MUTOXOHIPUSX KieToK. [Ipu
3TOM O00pasyercsi OIpeleleHHOe KoiaudecTBO Mousiekyn anetwn-KoA. Kaxpmas Takas wmonekyna
MOJ[BEpraeTcsl OKUCIEHNI0 B Ikie KpeGca u B JIbIXxarenbHOW Ienu (pepMEHTOB MPOUCXOJUT CHHTE3
Mostekyn AT®. Hampumep, 1 Moiekyna NaTbMHUTHHOBOW KHCIIOTHI JTa€T B IbIXaTelabHOW mernwm 138
Mmosiekyl1 AT®. A 3to B passl Oosnbine, yeM BoixoJ AT® npu OKKCIEHUH TIIOKO35I.

B) [ MOK03y MOTYT HCTIONIB30BaTh KaK MCTOYHHUK SHEPruH Bce KieTkh. OcoOeHHO OHa Ba)kKHA IS MO3Ta.
T'opMOH HMHCYNHMH CIOCOOCTBYET YTWIIM3AIMH TIIFOKO3bI TKAaHSAMH (MBIIICYHOH, KHUPOBOH M TEUEHBIO).
WHcynuH BIuseT U Ha )KUPOBOW OOMEH M CIIOCOOCTBYET 3allacaHUIO KUpa B KHUPOBOH TKAHH.

6. B 0oJbHULY 10CTaBJIEH YeJ10BeK 0e3 CO3HAHUS ¢ MPU3HAKAMU AJKOT0JIbHOro oTpaBieHus. [pu
JIA0OPaTOPHOM HCCJIeI0BAHNU KPOBH MOJYy4YeHbI cJIeAyIoN[Ue JaHHbIe:

Ankorons — 320 mr/m (HopMa 1o 1 mr)

JlakraT — 28 Mr/mn (Hopma — 13 mr/m)

I'mroko3a — 50 mr/m.
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[IpuBenure BO3MOXKHBIE IIPUYMHBI MU3MEHEHMs NapaMeTpoB KpoBu. OTBET apryMEHTHpPYHTE, COCTABUB
CXEMBbI META0OJINYECKUX MYTEH, CKOPOCTh KOTOPHIX U3MEHEHA B JAHHON CUTYaIUH.

OtBer: YenoBeK B COCTOSHUM TSDKEIOM alKOTONBHOW MHTOKCHKAIMUM. B 1aHHOW cUTyaluu
TJIFOKOHEOTe€He3 HE MPOTEKaeT M HEBO3MOXHO CHHTE3MPOBATh TIIOKO3Y M3 JakTaTa. OTO CBS3aHO CO
CMEILCHUEM PAaBHOBECHS B PeaKklMM CUHTE3a [IUPyBaTa U3 JIaKTaTa B CTOPOHY 0Opa3oBaHMsI JakTarta. [y
3TOM peakuun Heobxomum kodepmeHT HAJL', a OH Bech M3pacxojoBaH aIKOrOJbIETHAPOreHa30H H
anbJETUIETUAPOTeHa30M NpH JETOKCHKAIMM 3TaHOJNa B MMEYeHU. J[pyrMx HCTOUYHMKOB TIJIIOKO3BI B
JTAHHOM COCTOSIHWM HeT. AJKOToib MeTabonmusupyercs B medeHn AJ[[T o amerampmerwuia, KOTOPBIA
3aTeM MeTa0OJIM3UPYETCsl  albJETUANETUAPOIeHAa30d A0 YKCYCHOM KHCJIOTBI, KOTOpas 3aTeM
npespamiaercs B aneTiKoA. AnetunKoA okucnsercs B uukie Kpebea u qaet sHepruio.

7. Y manueHTa OoOHapy:KeHa cTeaTopesi (BbIBelleHHe HellepeBAPEHHBIX KHPOB ¢ (peKATHSIMH).
OnuumuTe NPUYMHBI U NOCJIEACTBHS CTEATOPEH.

Has saToro:

a) HAIMIIUTE pPeaKkyH, MPOUCXOISIINE TP NIepEeBApUBAHUH JKUPOB;

0) cocTaBbTE CXEMY, OTPAXKAIOILLYIO TAIIBl ACCUMIIIALIMY IHUILEBBIX KUPOB;

B) OOBSICHHUTE POJIb MIODKETYA0UHON JKEIe3bl U )KETUU B IEpEeBapUBAaHUN )KUPOB,;

T') IepEYUCIUTE PEKOMEHIAIINY 10 TUTaHUIO, KOTOPBIE HE0OXOIUMO 1aTh OOJIHLHOMY.

Otger: a) Xupsl B KHUIIEYHMKE IOA ACHCTBHEM JIMIA3bl M JKETYHBIX KHCIIOT DACILEIUIIOTCS Ha
JUALWITIALEPOSbl, )KUPHbIE KUCIOTHl M IJIMLEPUH. B cocraBe CMENIaHHBIX MHLE BCACBHIBAIOTCS B
CIIM3UCTYIO KUIIEYHUKA.

0) Jduanmirnuueponsl, KUPHbIE KUCIOTH y4acTBYIOT B pecunTede TAI B crenke kumeuHuka. TAI B
COCTaBe XMJIOMHKPOHOB BCACBIBAIOTCS B MMMy, a Aajee B KPOBb. XMIOMUKPOHBI B KPOBH O0€IHSIOTCS
munonporennnunasoil. T.e. yacte TAI pacmerisiercs.

B) [lomkenynounas jkene3a BbIAENSAECT (EpMEHTHI JIMMA3y, KOTOpas aKTHUBHpYETCS MOJ JeHCTBHEM
JKEITYHBIX KUCIIOT. JKeTdHbIe KUCIIOTHI TAK)KE YYaCTBYIOT B 3MYJIbIMPOBAHUH JKUPOB B KUIIEYHHKE.

r) PexoMmeHmanmuy Mo NHUTAaHHWIO: CHHU3UTH KOJMYECTBO JXKHUPOB B pALMOHE, NPUMEHATH IPENapaThl,
coJiep Kallue MHIIeBAPUTENbHBIC ()EPMEHTHI.

8. boabHOMY moOcTaBJeH AMArHO3 XPOHMYECKOIr0 MAHKpeaTHuTa (BOcmajeHHe M HEAOCTATOYHAS
byHkuus nmogxkeayaouHoii xesne3bl). Kakue pekoMeHIAUMU N0 COCTABY NHMINM HE00XO0AMMO IaTh
0oabHOMY?

s oTBeTa Ha BOmpoc:

a) HaNMIIUTE PEeaKUUH, MPOUCXOIAIIME NPH IEpeBapUBaHMM KOMIIOHEHTOB NHIIM 0]l JEHCTBHEM
(epMEHTOB MOKETYAOUHON KETIe3bl;

0) ykaxuTe BO3MOKHBIE HApYIICHHS IE€peBapHBaHUS KOMIIOHEHTOB MHHINM W TOCIECTBHS 3TOTO y
JAHHOTO MalMeHTA.

OtBeT: a) MomKenyAo4Has XKejle3a UrpaeT BaXKHYIO POJIb B PACLICIIICHUH YIJIeBOJOB. s 3Toro oHa
BbIIesieT (epMEHT o-amuialzy. JlaHHbI (EpMEHT pacuiervisieTcss Mojaucaxapusl (Kpaxmai) 0
OJIMrocaxapoB (MaJbTO3bl W HW30MaNbTO3bl). Takke TMOHKENyIouHas jKeje3a BBIJIENSIeT JIHMasy,
YUYaCTBYIOLIYIO C IOMOIIBIO XKETYHBIX KHCIOT B PACLIECIUIEHUH KHUPOB.

0) eciu OKUpPHl pacuIeIUIAOTCA Hed(h(EKTHBHO, TO HaOMOaeTcs crearopes (KUPHBIA — Kai).
PexomeHnmyercss CHU3UTh KOJMYECTBO YIOTPEOISEMBIX KUPOB. [IUTaThcsi HEOONBIIMMHU MOPIUSIMUA M
yamte. Taxke He00X0AUMO CHU3UTh B TIMTAHUH KOJIMYECTBO YIJIEBOJIOB, OCOOCHHO OBICTPOYCBANBAEMBIX.
9. B Mode O00MBbHOrO OOHAPY:KEHbI KETOHOBbIC TeJa. YCTAHOBHUTE BO3MOXKHBIC TPHYMHBI
KeTOHYPHH.

Hns aroro:

a) HAaIMIIUTE CXeMY CUHTE3a KETOHOBBIX TET;

0) yKaxxuTe, Kakue JOTIOJHUTENbHbIE OMOXUMHYCCKHE aHATM3bl MOYM M KPOBH HEOOXOJWMO IPOBECTH,
YTOOBI BEISICHUTH IPUYNHY KETOHYPHH;

B) Ha30BUTE COCTOSHHUS OPTaHU3Ma, IIPH KOTOPBIX MOXKET HAOJII0aThCsl KETOHYPHSI.

OtBet: a) KeToHOBBIE TENa CHHTE3WPYIOTCS B NedeHH. OCHOBHBIM HCTOYHHKOM [IJISl CHHTE3a CITy)KaT
Monekybl aneTHIKoA. OHu 00pa3yroTcs IPH pacnajie >KUPHBIX KHCIOT.

0) HEOOXOMMO MPOBECTH aHATIHM3 KPOBH Ha COJEPKAHUE TIIFOKO3bI M TIIMKO3UIMPOBAHHOTO TEMOTTIO0HHA.
Ckopee Bcero, JaHHbIE TOKa3aTeNy OyIyT BbILIE HOPMBI U AUATHO3 CaxapHbIA J1a0deT HOATBEPIUTCS.

B) caxapHBIN MUa0eT WIH JIUTEIHLHOE TOJIOTaHHE.

10. Y nroaeii, IINTEJBHO 0OJICIOUIUX CAXAPHBIM 1MA0€TOM, MOKeT pa3BUThes anuao3. lloBbleHue
KOHIEHTPAIMHA KAKUX COeMHEHUI BbI3bIBaeT OTKJI0HeHUue pH kpoBu oT HOpMBI?

s oTBEeTa Ha BOIpPOC:
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a) HA30BUTE 3TH COCAMHCHHS,

0) HanmUIIKUTE CXEMbl METa00INYECKUX ITyTell, MOBBIIICHUE AKTUBHOCTH KOTOPBIX IPUBEAET K allUI03Y;

B) OOBSCHUTE IPUYUHBI TOBHIILICHHSI AKTUBHOCTH 3THUX MPOLIECCOB y OONBHBIX CaXapHBIM AHA0ETOM.
OTBeT: a) alleTOHOBBIE TeMa (AIETOH, alleToaNeTaT, B-OKCHOYTHPAT).

0,B) Y mojiel, ATUTENHFHO CTPAIAIONINX CaXapHBIM THa0eTOM, HHCYIIMH WM He BRIpaOaThIBACTCSA WU HE
JeHCTBYET Ha TKAHU M HE IIPOBOIUT IJIIOKO3Y B MBILIEYHYIO TKaHb. | TF0K03a HaKaIruMBaeTcsa B KpoBu. B
TKaHSIX MPOUCXOJUT TOJOAAaHWE IO TIIOKO3€, MO3TOMY TKAHW BBIHYXKACHBI MEPEUTH Ha OKHUCICHHE
JKUPHBIX KUCIIOT. KOHEUHBIM MPOAYKTOM OKHCICHHMS JKUPHBIX KHUCIOT siBisgeTcs aneTwiKoA, KoTopsiit
UZET Ha CUHTE3 KETOHOBBIX TEJI B IIEYCHU.

11. B xpoBH ABYX NALMEHTOB CO/AepP:KaHMe 00IIero xoyuecrepoJia cocrasisier 260 mr/mi. MoxxHO Jr
TOBOPHMTH O PABHOM NMPeIpPacloI0KeHHOCTH 3THX JIIOJeH K aTepocKJepo3y?

Jlns oTBeTa Ha BOMIpOC:

a) OMMIINTE POJIb PA3HBIX TUIIOB JHMIIONPOTEHMHOB B TPAHCIIOPTE XOJIECTEPOIIa;

0) paccumtaiitTe KO3(p(PUIMEHT aTEpPOreHHOCTH, €CJIW HM3BECTHO, YTO Y MAalUeHTa A KOJHYECTBO
xonectepona B JIIIBII cocrasmsier 80 mr/mn, a y marmmenta b — 40 mr/m.

OTBeT: a) XWIOMHKPOHBI — TiepeHocaT TAID, xomecTepon u3 KUIIEYHHKA M0 KpoBH B nedeHb. JIIIBIT —
aHTUATEPOreHHBIC, MEPEHOCAT XoJiecTeposl W3 TkaHeidl B medens; JIIIHII wu JIIOHII — ateporenssle,
MEPEHOCT XO0IECTEPOI U3 IIEUYCHH 110 KPOBH K TKAHSIM.

0) K, mns marmmenta A paseH (260-80)/80=2,25; K, mns nanmenta b paBen (260-40)/40=5,5. [Tostomy
nanueHT b uMeeT odeHb BBHICOKHE PHCKH aTEpPOCKIEPO3a B CBS3M C OYCHb BBICOKUM KOIPPHUIMECHTOM
aTeporeHHocTu. Y nanuenta A K, HopMalbHBIH.

12. Y nauuenta, mepeHécumiero rematut, ompeneisiim aktuBHocTb AJIT m ACT B kpoBm.
AKTHBHOCTBH KAKOT0 U3 3THX ()epMEHTOB YBEeJIHYMBAETCS B HAMOOJIbIIIEH CTeNeHH U oYeMy?

IIpu oTBeTe Ha BOIpOC:

a) HaIMIINTE PEaKy, KOTOPbIE KaTAIU3UPYIOT 3TH (PEpPMEHTBI;

0) 00BsACHUTE 3HAYCHHE ITHX PEaKIUi B METa0OIN3ME aMIHHOKHCIIOT;

B) MEPEUYHNCINTE OCHOBHBIC TPHHITHIIEI, JIEXKAI[Fe B OCHOBE SH3UMOJUArHOCTHKH.

OtBer: a,0) ACT u AJIT — amuHOTpaHC]epa3bl, MEPEHOCAIINE AMHUHOTPYIIBI C COOTBETCTBYIOIIMX
aMHHOKHUCIIOT Ha O-KeToriyTapar. llpum 3TomM o00pa3yroTcsi HOBBIE AMHHOKHCIOTHI M HOBBIE O-
KETOKHCIOTHI. JlaHHBIe epMEHTHI JIOKAIM30BaHbI B KJIETKaX MedeHW W MbImil. [Ipu Hekpo3e AaHHBIX
TKaHel (EepMEeHTHI IMOMAaJaloT B KPOBb, TJEC MX AKTUBHOCTb MOXXHO HM3MEPHTh COOTBETCTBYIOIIMMH
METOAAMHU.

B) B OCHOBE SH3MMOJMArHOCTHKH JIEXKAT CIEIYIOLIe MPUHLUIbL: HCClleayeMble ()epMEHTHl B HOPME B
KpPOBU OTCYTCTBYIOT W TONAJIAIOT B HEe MPH MOBPEXKACHUH TKaHEH; OpraHoCIenU(PUIHOCTh;KOTMUECTBO
(depMeHTa AOMKHO OBITH JOCTATOYHO JUISI €ro OOHapy)KEHUs; aKTHBHOCTh (DEPMEHTOB CTaOWIIbHA B
TE4YEHHE JOCTATOYHO JJIUTEIBHOTO BPEMEHH.

13. BoabHO# padoTan HAa KOKeBEHHOM INPOU3BOJCTBE, I71e MpPUMeHsieTcsl 4-XJIOPUCThI yriepoa B
TedeHue 10 ger. IIpm ocMoTpe Bpau o0HApYy:KMJI yBeJHYeHHE Pa3MepOB NMeYeHH, AUCKHHE3UI0
sKeJTYHBIX nyTeil. [losBuincsh xano0bl HAa €1a00CTh, TOLIHOTY, FOJI0BOKPYKEHHeE.

1. Kakoe 3a00s1€BaHre MOYKHO MIPEIITOJI0KUTh Y OOJIBHOTO?

2. Kakue OMOXMMUYECKHE aHAIMU3bI JO/DKEH Ha3HAYUThH Bpad, 4TOObI MOCTABUTH MPABUIIbHBIA JTHArHO3?
Kakoe 3a0051€BaHre MOKHO NMPEATIOIO0KHUTE Y OOTBHOT0?

OrtBeT: y 00OJBHOTO TOKCHYECKHH Te€NaTUT, IPU3HAKA MHTOKCUKALUKU U renaTto3. HeobxoauMo Ha3HAUMTh
aHaM3 KpPOBUM Ha OWIHMPYOWH, OINpeNenuTh KodpduimeHt ne Purtuca, cienath TUMOJOBYIO IPoOY,
MPOBECTH PsiJ CHEUU(PUUECKUX TECTOB Ha LIUTOJIN3.

14. Yenoek padoTaer B 1iexe NPOU3BOACTBA (hapMaleBTHYECKHUX MPeNapaToB.

1. Cuporao3upyiite, Kak OyJIeT IPOUCXOIUTH 00E3BPEKUBAHIE KCEHOONMOTHKOB?

2. Kaxue hepMeHTHI Ipu 3TOM OYIyT 3a1€iCTBOBAHEI?

OtBet. O6e3BpeKuBaHNE KCEHOOMOTUKOB MPOUCXOANT B 2 (asbl:

1) obOe3BpexuBaHue OOJBIIMHCTBA TUAPO(OOHBIX BELISCTB, 2) peakius KOHbIoramuu. Vcnosiab3yroTcs
(bepMEHTBI MUKPOCOMAITLHOTO OKUCIICHHS.

15. OObsichuTe, moyeMy OOJIbHOMY, CTPajalOieMy AaTOHHell KHIIEYHHKA W HAPYLIEHUAMU
(yHKIMM MedeHHn, He peKOMEeHyeTcsl, eCTh MUILY, 60raTyo 0eJ1KaMu B 00JbIIOM KOJHYecTBe?

1. Kakoii mporniecc HapymaeTcs B KHIIEYHUKE MTPH HAPYIICHWH TIepeBapUBaHus OEITKOB?

2. Uro Ttakoe mHAon W ckarton? Kak mpoumcxoaut mx merabonm3m? KakoB KOHEUHBIM MPOIYKT HX
MeTabonm3ma?
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OrtBet. HenepeBapeHHbIe 1 HEBBIBEICHHBIC U3 KUILIECUHNKA O€JIKU [OBEPratoTCsl THUEHUIO. [ HUIIOCTHbIE
IpOLIECChl IPUBOJSAT K HMHTOKCHUKAIMM OpraHu3Mma. B dacTtHocTH, U3 TpunrodaHa MHUKPOOPTraHHU3MBI
00pa3yloT UHAOM U cKaTol. KoHeuHbIM NPOAYKTOM METa0oIM3Ma HHOJA U CKaTONa SBJISIETCS] HHANKAH —
MOKa3aTeJlb UHTEHCUBHOCTH THUJIOCTHBIX NPOLIECCOB B OpPraHU3ME.

16. B 00bHUIY MOCTYNWJI MANMEHT ¢ 3a0oeBaHueM mnedeHu. [IpoBeneH OMoXMMUYECKHIl aHAIN3
MOYeBHHBI B KPOBU.

1. IlenecooOpa3Ho U MPOBEACHUE ATOTO aHAIN3A JUIS OLIEHKH TSHKECTH 3a00JIeBaHuUs IEYECHH?

2. Kakue [ONMONHUTENbHBIE HCCIIEAOBAaHHUA HYKHO TIIPOBECTH, 4YTOOBI MCKIIOYHUTh H3MEHEHUS
AKCKPETOPHOH (PYyHKIIMH TOUYeK?

OTtBer. MoueBMHa cHUHTE3UpyeTcs TremaronuraMu. Ee conxepkaHue MOXKET CIYXUTb JI1 OLEHKH
CHUHTE3UPYIOIIEH CIOCOOHOCTH TEYEHH, HO AJS TOTO HYXHO HMCKIIOUUTh W3MEHEHHE DKCKPETOPHOM
(GYHKLUH [TOYEK U ONPENESIUTh OCTATOYHBIN a30T, a Takke akTUBHOCTh AJIT B CHIBOPOTKE KPOBH.

17. YnorpebJieHue B nuIy KOHAMTEPCKUX H3JeIUi, KOH(ET BbI3bIBaeT y pefeHKa pBOTY, MOHOC.
OH M10X0 MEePEeHOCUT U CJIAJAKUH Yail, TOrIa KaK MOJIOKO He BbI3bIBaeT OTPHULATEJBHBIX PeaKIHii.
Bricka:kuTe npeanosoKeHue 0 MOJIEKYJISpHOM JedeKTe.

[t 060CcHOBaHMS OTBETa BCIIOMHUTE:!

1. Kaxoii aucaxapus coepKUTCs B KOHIUTEPCKUX U3JIENIHSX, a KaKo! - B MOJIOKe?

2. Yro Takoe 3H3UMONaTHs?

3. Kakue BUIBI S3H3UMOIIATHI BEI 3HaeTe?

Ot1BeT. MOXHO TIPEIIONIOKUTh AUCAXAPHUA03, BBHI3BAHHBIM OTCYTCTBHEM caxapasbl. Bo03MOXKHOM
NPUYMHONW TIEPEUUCIICHHBIX CHMIITOMOB TaKXXE MOXET OBITh HACJIEACTBEHHAs HEMEePeHOCUMOCTD
¢bpykTo3sl (medexT anpaonassl PpykTo30-1-hocdara).

18. ®epmep HcnONB30BAT HHCEKTHIUA XJIopodoc 11 00padoTkn KapTodeTbHOro MoJisi. Y Hero
NMOSABWJINCH NPHU3HAKM OTPaBJIEHUS: TOJOBHasi 00Jb, TOWIHOTA, rajionuHanuu. U3BecTtHo, 4TO
xaopodoc  sBasiercss  ¢ochopopraHMUecKUM — cOeJMHEHHEM, KOTOpoe  JeiCTByeT  Ha
aueTnxoaunicrepasy. Ilouemy on Tokcuuen?

st 060CcHOBaHHS OTBETa BCIOMHHUTE:

1. Kaxk gefictBytoT pocdopopranndeckue coeJUHEHNs Ha alleTHIXOIUHICTEpa3y?

2. B xakoM ygacTke gepMeHTa MpUCOeANHIOTCS hochopopraHuuecKrne COeqMHEHNS?

OrtBer. Xiopodoc siBisieTcss HeOOpPaTUMBIM HHIMOUTOPOM aleTHIXOIMHICTEPa3bl, BRIBOAUT (DEPMEHT U3
CTpOSl.

19. B pe3yJbTaTe JereHepaTUBHOIO NpoLecca MOPAKeH HKCTarJIoMepyJIsipHbIii annapar.

1. Kak n3smenuics BOQHO-COJIEBOIT 0OMeH?

2. KakoBa posib peHUH-aHTUOTEH3MHOBOW CHCTEMBI B PETYIISIIMU BOJHO-COJIEBOTO 0OMeHa?

OrtBer. IOkcTarioMepysisipHble KJIETKH KOHTPOJIMPYIOT KOHLEHTPALUIO HAaTPUsl B MOYEYHOW TKAHU M
BBI3BIBAIOT CHHTE3 PEHHWHA NPH CHIKECHWH KOHLEHTpPAUWU HATpHs. PEHUH aKTHBUpPYET NPOAYKIHIO
aNbJJOCTEPOHA, KOTOPBIM obecreunBaeT 3alepKy Hartpus. [IpM TMOpaKeHHWH IOKCTArJIOMEpYJIspPHBIX
KJIETOK TIOTepH HATpHs YBEIWYMBAIOTCS, 3TO TNPUBOAUT K PpOCTY JWype3a U KOMIIEHCATOPHOMH
TUIEpPKATUEMHUH.

20. IManueHTy B Je4eOHBIX HeJSAX HA3HAYMJIM AUETY € HHU3KMM COJep:KaHHeM YIJIeBO/IOB.
KonnyecTBO 0eKOB W KMPOB B paluoHe 10cTaTo4yHO. KOHIeHTpamus TIJII0OK03bI B KpPOBH
HOPMAJIbHAs1, YPOBEHb IIMKOreHa B MeYeHH HecylIeCTBEHHO CHHUKEH.

A. 3a cueTt Kakoro npouecca (IpeuMyLIECTBEHHO) TOANEPKUBACTCS YPOBEHb IIIOKO3bI B KPOBHU?

b. Kakne cyOocTpaTsl MOTYT OBITh HCITOB30BAaHBI B ATOM IPOIIECCE:

a) MIPU UHTEHCUBHOM MBIIIEYHOHN HArpy3Ke;

0) uepes 5-6 4 mocne el

B) TIpY TOJIO/IAHWY B T€UEHHE 7 THEH?

OTtBeT. 4. ' mokoHeorenes. b. a - makTar; 0 - MNIMIEPUH; B - AMHHOKHUCIIOTHL.

21. llporeomnTuyeckue epMeHTHI M 1e30KCUPUOOHYKIea3bl UCHOJIB3YIOT J1JIsl Je4eHUs] THOMHBIX
paH. Ha yem ocHOBaHO UX MpUMeHeHHe?

Jlns oTBETa BCIOMHUTE:

1. Kakue peakuuu KaTaau3upyroT 3TH GpepMeHThI?

2. Kak wu3MeHuTCs BA3KOCTb THOHHOIO COAEP)KHMOTO, €CJIM OHA 3aBHUCUT OT KOHLIEHTpaluu
MaKpOMOJIEKYJ B €r0 cocTaBe?

3. MOHO JI11 B 3THX IEJIAX UCIIOIb30BaTh METCHH, KOJUTareHa3y U THATypOHHIazy?

OrtBer. IlporeonuTrueckne (epMeHTH M J1€30KCHUPHOOHYKIea3bl ACHCTBYIOT Ha JEHATYpUPOBAHHbIC
OeNKH, pacHIeTISIOT X, TEM CaMbIM OYHMIIAIOT PaHBL.
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22. HemensieHHoe BBelleHHMe METHJIEHOBOW CHHH OKa3bIBaeT OYeHb 3(l)(l)eKTI/lBH06 JeyeOHOoe

aeificTBHe Ip1 OTpaBJCHUM TUAHUAAMMU. KakoBa ocHoBa eé MPOTHBOTOKCUYECKOI'O IleﬁCTBﬂﬁ, ¢CJn
2

+
y4ecTb, 4YTO MeTHJIEHOBAas CHHb CHOCO0HA OKHCJAATH 4acTh remoryioomHa (Fe ) kpoBu B
MeTreMorji001H (Fe3+)?

Jlyist OTBETa BCIIOMHHMTE:

1. B uém cX0aCTBO MPOCTETUYECKUX TPYIIIT IITOXPOMOB U TeMOTI00nHA?

2. C xene30M Kakoil BAJICHTHOCTH CBA3BIBAIOTCS [THAHHUIBI?

OTBert. [locrne TOro, Kak METUJICHOBAS CHHbB MMEPEBOIUT YACTh TEMOTIO0MHA B METT€MOTJIOONH, [IMaHUIbI
TMOJTy4al0T  BO3MOXKHOCTB  CBA3BIBATBECA HE C IHMTOXPOMOM a KIETOK, a ¢ METTeMOTJI00MHOM B

SPUTPOLUTAX, KOTOPBIH CONEPKUT HEOOXOAMMOE ISl CBSI3BIBAHHS TPEXBaJCHTHOE JKEJIe30.

23. KuuHuvyeckue cHMOTOMBI JBYX (pOpPM TrajlaKkTO3eMHH, OJHA M3 KOTOPBIX O0YCJIOBJIEHA
HEA0CTATOYHOCTHIO FAJIAKTOKUHA3BI, a APYras - rajakro3o-1-gocpar-ypuaniarpancdepasbl, peko
pasan4aloTcs no ceoeil TskecTH. U B TOM, H B APYroM cjydyae MOJIOKO BBI3BIBAeT y 0OJBHBIX
KHIIEeYHbIE PACCTPONCTBA, HO MPH HEAOCTATOYHOCTH rajakTo30-1-gochar-ypuaunarpancdepasni
HApymaTcsd (PyHKUUM NeYeHH, NMOYeK, CeJIe3eHKH M MO3ra, a 3aTeM Hactymaer cmeptb. Kakue
NMPOAYKTHI HAKAIUIMBAIOTCH B KPOBHM M TKAHAX NPH HEAOCTATOYHOCTH KAaMXA0ro H3 JABYyX
(epmenToB? OneHuTe CPaBHUTEIbHYI0O TOKCHYHOCTH 3THX NMPOAYKTOB Ha OCHOBE NMPHBeIEHHBbIX
BbIIIIE JAHHBIX.

s 060cHOBaHMS OTBETa BCIOMHHUTE:!

1. Yto Takoe yHH(DUKAIMS MOHOCAXapHIOB?

2. OOpsacHUTE, MOYEMY KIMHUYECKHE CHUMIITOMBI TaJIaKTO3eMHUH MOSIBIAIOTCA TPU MpPHEME MOJoKa U
MOJIOYHBIX TIPOTYKTOB?

3. Ilouemy y GONBHOTO pa3BHBaETCsI KaTapakra?

OtBer. [lpy HemOCTaTOYHOCTM TalaKTOKHWHA3bl HaKalIMBaeTcd TajakTo3a. llpu HemocratouHocTH
ranakto3o-1-pochar-ypumunrpanchepassr HakammBaercs TranakTo3o-l-docdar. OH sBissercs Oonee
TOKCUYHBIM.

24. lnsn 4ero 0OJbHOMY aTEpPOCKJIEPO30M IPH BBINMCKE W3 OOJIBHULBI PEKOMEHIYIOT THETY,
CTUMYJIHPYIOIIYI0 OTTOK KeJTYM M YCHJIeHHe MePUCTAIbTHKH KHIIeYHuKa?

st 060cHOBaHMS OTBETa BCHIOMHHTE:!

1. Uto Takoe aTepockiepos?

2. 'ne u u3 yero oOpa3yroTcs KeTIHbIE KUCIIOTHI?

3. Kakue mpoayKTbl HE00X0IMMO BKJIIOUUTH B PALIMOH [T yCUIICHUS IEPUCTATIBTUKN KUIIEYHUKA?
OtBeT. DTO JEeNaroT Ui TOrO, YTOOB! YBEIWYHUTh BBIBEACHUE JKEIUHBIX KHUCIOT ¢ (ekanusmu. Tak Kak
JUIL CUHTE3a JKEIYHBIX KHCJIOT HCIOJB3YeTCsl XOJECTEPUH, 4YeM OOJbIle >KEIYHBIX KHUCIIOT Oyaer
BBIBEJICHO M3 OpraHH3Ma, TeM OOJjblle XOoJecTepuHa MoTpedyeTcs IJIsi CHHTEe3a HOBBIX MOJEKYN 3THX
KHCIIOT.

25. BoabHoOU cTpagaeT OT CyAOpOr B MbINIIAX NMPU HANpsLKeHHOW (u3uMyeckoii padore, HO B
OCTAJILHOM YYBCTBYeT ce0sl 310pOBBbIM. broncusi MbIle4Hoii TKAHU BBISIBIJIA, YTO KOHIEHTPAIMA
IJIMKOTeHa B MBIIIIAX 3TOr0 00J1bHOI0 ropa3iao Builie HOPMbI. IloueMy HakamInBaeTcs rIIMKOreH?
Bamm pexoMeH1auMM TaKOMY 4YeJIOBEKY.

Hns oTBera:

1. Hannmwre cxemy oOMeHa TITUKOT€Ha.

2. YKaxXuTe, Kakoi U3 MPOLEeccOB 0OMeHa INTUKOTreHa HapylIeH Y JaHHOTO O0JIBHOT0?

3. Yro Takoe 3H3UMONaTHH?

OrtBert. Y GonbHOro MblmedHas Gopma TIHMKOreHo3a (Bo3MokHa O0one3nb Mak-Apana). Pekomenganuu:
peKuM pabOTBl W OTHbIXa, HM30€raTh HaNpsDKEHHOH (u3Mueckold palOoThl; NMpPHUEM MHIIM YacThIH,
HEOOIBIIUMH TTOPIHAMHU.

4. Mertogu4yeckne MaTepHaJbl, ONpelesiiOlNIde MPOHEAYPbl OLECHUBAHUS 3HAHWUH, YMEHMH,
HABBIKOB U (WJIM) ONBITA JeATEeTbHOCTH, XapaKTePH3YIOIIUX 3Tanbl (JOPMUPOBAHUS KOMIETEHIHIA.
OcHOBHBIMM  3TamlaMd  (OPMHPOBAHMSI YKA3aHHBIX KOMIIETEHIIMH TIpH HM3YYCHUH CTYJCHTAMH
JUCLUIUIMHBL SIBIISIIOTCS  TIOCJICAOBATEIbHOE HW3YyYEHHE COJEPKATEIbHO CBA3AaHHBIX MEXAY coOoi
pazoenog (mem) y4deOHBIX 3aHsATUH. M3ydeHume kaxmoro pasgena (TeMbl) MpEAINoJiaraeT OBIaIEHHE
CTY/ICHTAaMH HEOOXOJMMBIMU KOMIIETEHIIUSMU. Pe3ynbTar arTecTaniu CTyIEHTOB Ha Pa3jIMYHBIX dTarax
(bopMHpOBaHMSI KOMIIETEHIINH ITOKA3bIBAET YPOBEHb OCBOCHHSI KOMIIETEHIIUH CTY/ICHTAMH.
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4.1. MepeueHn KOMIETEHL Ui, IJIAHHPYEMbIX Pe3yJbTATOB 00y4YEeHNSI H KPUTEPHEB OLIEHMBAHUS 0CBOEHHSI KOMIETeHIHii

Copaepxanue ILnanupyemsle Kpurtepnu oneHnBaHus pe3y1bTaTOB 00y4eHHs (eCKPUNTOPHI) N0 NATHOAIBHON MIKAJIe
KOMIIeTeHIIUH pe3yJabTaThl
dopmupyema 00yuenus
a (nmokazarenu
KOMIIeTeH IUsl JIOCTIDKCHUA 1 2 3 4 5
3aJ]aHHOTO YPOBHS
OCBOCHUS
KOMITCTCHITHIA)
OIIK-7 TOTOBHOCTBIO K | 3HaThb: ocHOBHbIE | OTCyTCTBHE ®parmMeHTapHble Oo6mrue, HO He B uenom Copmu-
HCTIOJIb30BAaHHIO (U3UKO-XMMHUYECKHE, | 3HAHMHA OCHOBHBIX | 3HAHMSI OCHOBHBIX | CTPYyKTYy- copMHUpOBaH | POBaHHBIE
OCHOBHBIX  (pu3mko- | MaremaTndeckue U | Qusmko- ¢usmKo- PHUpOBaHHEIE HBIE, HO cucreMa-
XUMHUYECKHX, UHBIE XUMHUYECKHX, XUMHUYECKHX, 3HaHMA cofZiepKamie | THYEeCKHE 3HAHWS
MaTeMaTHYECKUX U | €CTECTBCHHOHAYYHBIE | MareMaTHM4YeCKMX | MaTeMaTHYECKUX | OCHOBHBIX OTJeNIbHbBIC OCHOBHBIX
MHBIX MOHATUS WU METOMBI, | U MHBIX 1 UHBIX ¢busmko- pooeb ¢busmKo-
€CTECTBEHHOHAYYHBIX | KOTOpBIC MOTYT | €CTeCTBEHHOHAyY | €CTECTBEHHOHAyY | XHMHUYECKHUX, 3HAHUS OCHOB | XMMHUYECKHX,
MOHATHH M METOHOB | MCIOJIB30BAThCA TIPU | HBIX MOHATHSH U | HBIX MOHATHUAN U MareMaTHYeCKH | HbIX QU3MKO- | MaTreMaTHYeCKHX
npu pEIICHUH | OCBOCHHHU METOJIOB, METOJIOB, X U MHBIX XUMHWYECKHUX, | M MHBIX
Mpo¢eCCHOHANBHBIX | AUCIUTUTHHBI KOTOPBIE MOTYT KOTOPBIE MOTYT €CTeCTBEHHOHAY | MaTemaTHdec | €CTeCTBEHHOHAYY
3ajaq UCTIONIb30BATHCS UCTIONIb30BATHCS YHBIX MOHATHANX | KUX M MHBIX HBIX TOHATHUSH 1
TIPH OCBOCHUH TIPH OCBOCHUH 1 METOJIOB, €CTECTBEHHOH | METOJIOB,
JIICIUTIITHHBI JIICIUTIITHHBI KOTOpBIE MOTYT | ay4HBIX KOTOpBIE MOTYT
HCTIONIB30BaThCs | MOHATHAN U UCTIONIb30BATHCS
IIPU OCBOCHUU METO/IOB, IIPU OCBOCHUU
JUCTIUATUTHHB KOTOpPBIE JUCTIATUTAHBI
MOTYT
HCTIOJIb30BaTh
Csl TIpH
OCBOCHHHU
JUCTIUTUTHHBL
YMmersn: pemats | OTCyTCTBHE YactruHO B nenom B nenoMm | CopmupoBanHoe
MpUKIAJHBIE 3aJaud | yMEHUIl pemarb OCBOCHHBIE YCIIEIIHO, HO HE | YCIEIIHO, HO | YMEHHME pelaTh
B obnactu | mpukiagHbie YMEHHS pelaTh cucrema- cojepxaliie | NpUKJIAJHbIE
npodeccHoHAIBLHOM 33724y B 00JaCTH | NMpHKIagHbIC TUYECKU OTJENbHbIC 3a7a4u B oOnactu
JeSITeIbHOCTU c | mpodeccronansH | 3amauum B o6s1acTu | MOJIB30BATHCS 1po0etbl npodeccruoHaIBH
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IIpUBJICUEHHEM Olf IESITENBHOCTH | mpodeccHOHANIBH | yMEHHMsMUpeIa | yMeHHs ol JmeATeNBHOCTH
(DM3UKO-XMMHUYECKHX, | C IPUBJICUCHUEM | O JESITENbHOCTH | Th MPHUKJIAJHBIE | peuaTh C TIpUBJIEYCHUEM
MaTeMaTu4eckux W | ¢usuko- C IIPUBJICYECHUEM | 3a7a4u B NpUKiIagHele | GU3MKO-
HHBIX XUMHUYECKHX, ¢usmxo- obnactu 3a7a4n B | XUMHYECKHX,
€CTECTBCHHOHAYYHBIX | MaTEMaTHYEeCKUX | XUMHUECKUX, npodeccronans | obmactu MaTeMaTHIECKUX
MOHSATHH M METOJOB | M MHBIX MaTEeMaTHYeCKUX | HOH npodeccrona | u HHBIX
pu pELICHNH | €CTECTBEHHOHAYY | M MHBIX JEeATeNIBHOCTH ¢ | JTbHOU €CTECTBEHHOHAYY
poQeCCHOHANBHBIX | HBIX IOHATHH U €CTECTBEHHOHAyY | MPHUBICYCHUEM | NESATENBHOCTH | HBIX MOHATHH W
3a7ad B Pa3lUYHBIX | METOJOB IPH HBIX TOHATHH 1 ¢usmKo- c METOJIOB pu
oTpacisix pemeHnu METOIOB IIpU XUMHUYECKHUX, NpPUBJICUCHUE | pEIICHUH
MEAUIUHCKUX npodeccHoHaNbH | pemeHuu MaremMaTHyecku | M ¢u3HKo- | nmpodeccuoHaIbH
3HaHU BIX 337124 B npodeccHoHabH | X M MHBIX XUMHYECKHX, | BIX  3amay B
Pa3IUYIHBIX BIX 337124 B €CTeCTBCHHOHAY | MareMaTHyec | pa3iIMdIHbIX
oTpacisax Pa3IUYIHBIX YHBIX HOHATHH KHX M HHBIX | OTpaciax
MEIUINHCKAX OTpacIsxX 1 METONOB IIPH | €CTECTBEHHOH | MEIUIMHCKHUX
3HaHMH MEIUINHCKAX pemeHnu Ay4HBIX 3HAHHUH
3HaHUU mpo)eCCHOHANb | MOHATHH U
HBIX 337124 B METOJIOB TIpH
Pa3INIHBIX pemeHnu
0Tpacisix npodeccrona
MEIUITTHCKUX JBHBIX 3a7ay
3HAHUH B Pa3JIMYHBIX
oTpacisix
MEIUITHCKUX
3HAHUH
Baaners: OrtcyTcTBHE ®parmeHTapHoe B nenom B nenom VYcneuHoe u
METOJI0J0THel HaBBIKOB IPUMEHEHUE YCIIEIIHOE, HO YCIIEIIHOE, HO | CHCTEMAaTH4eCKU
HCIONb30BaHUS BIAJCHUSA HaBBIKOB HE cojepxaiiee | NpUMEHseMble
(DM3UKO-XMMHUYECKHX, | METOHOJIOTHEH BIAJCHUSA CHCTEMAaTHYECK | OTIEIbHBIE HaBBIKH BIIaJICHUS
MaTEMAaTUYECKUX M | UCHOJIB30BaHUSL METOA0N0ruei U nposiBiisieMoe | mpoOerts METOJ0I0ruei
HHBIX ¢usmxo- UCTIONBb30BaHUS BIIAJICHUE BIIQJICHUS HCTIONB30BaHUS
€CTeCTBEHHOHAYYHBIX | XUMHYECKHX, (huznko- METOJ0JI0THEeH MeToJoJoTHe | (u3MKO-
MOHATHI W METOJOB | MAaTEMaTHYECKUX | XUMHYECKUX, WCTONB30BaHus | # XAMUYECKHX,
pu peIeHny | ¥ MHBIX MaTeMaTHYeCKuX | (pu3mKO- HCIOJNB30BaH | MaTeMaTHYEeCKHX
Mpo(eCCHOHANBHBIX | €CTECTBEHHOHAYY | M MHBIX XMMHUYECKHX, ns puznko- U WHBIX
3a7a4 B PAa3NMYHBIX | HBIX MTOHATHH U €CTECTBEHHOHAyY | MaTeMaTHYEeCKH | XMMHUYECKHX, | €CTECTBEHHOHAYY
0Tpacisix METOJIOB IPH HBIX HOHSITUH 1 X U MHBIX MaTeMarndec | HbIX HOHITUH U
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MEIULMHCKUAX
3HaHUH B
HA3y4yaeMoun
JUCLUITMHBI

paMKax

peleHnu
npo¢eCCUOHANBH
BIX 33J1a4 B
Pas3INIHBIX
0TpacsxX
MEIUINHCKAX
3HAaHUU B paMKax
n3y4aemMoun
JICIUTITHHBI

METOJIOB IPU
peleHnu
npo¢eCCUOHANBH
BIX 337124 B
Pas3IMYHBIX
OTpacsix
MEIUINHCKAX
3HAaHUU B paMKax
n3y4aemMoun
JICLUILTHHBI

€CTECTBEHHOHAY
YHBIX TOHSITUN
U METOJIOB MPHU
pelIeHun
po¢eCCHOHAb
HBIX 337124 B
Ppa3IU4HbIX
oTpacisix
MEIHUITTHCKUX
3HAaHUH B
pamkax
H3y4yaeMou
JHUCIUIIINHBI

KHX W UHBIX
€CTECTBEHHOH
Ay4HBIX
TIOHATHH U
METOJIOB TIpH
pereHnH
npogeccrona
JBHBIX 3a7a4
B Pa3IMIHBIX
oTpacisix
MEIUITTHCKHUX
3HaHUH B
pamKax
H3y4yaeMou
JVCTIATUTAHB

METOJIOB IPH
peleHn:
npo¢heCCUOHANBH
BIX 33724 B
Pa3INIHBIX
OTpacIIAX
MEIUIMHCKUX
3HaHUU B paMKax
n3ydaemMoun
JIICLUTLTHHBI
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4.2 llIxasa u mpoueaypa oueHuBaHUS
4.2.1. [lpoueaypnl OleHUBAHUS KOMIIeTEHINI (Pe3yJIbTATOB)

Ne KoMIIoHEeHTBI KOHTPOJIsSI XapakTepHCcTHKA

1. Crioco6 opranusanuu TpaJUIIMOHHBIH;

2. Oransl yueOHOI AeATeIbHOCTH Texyluil KOHTPOJIb yCIIEBAEMOCTH ,
IIpomesxyTOUHas aTTeCTALMs

3. JInio, OCyIECTBIIAIONIEE KOHTPOJIb IIpenogaBaTellb

4. MaccoBocTb 0XBaTa I'pynnoBoyi, HHAUBUAYAIbHbII;

5. Meto KOHTpOJI YCTHBIN OTBET, CTAHAAPTU3UPOBAHHBIN TECTOBBIN
KOHTPOJIb, PELIEHAE CUTYallMOHHBIX 33714,
COCTaBJIEHHE TII0CCapHs,
nabopatopHas paboTa/mpakTuyeckas padora,
MIPOBEACHUE KPYTIIOTO CTOJIA

4.2.2. llIkaapl OleHUBAHUS KOMIETEHIUI (Pe3y1bTATOB OCBOECHM)

151 yeTHOrO OTBETA:

OneHka "OTIUYHO" BBICTABIISETCS CTYJCHTY, €CIIM OH TTyOOKO M MPOYHO YCBOMJI MMPOTPaMMHBIH
MaTepual, UCUePIbIBAIOLIE, TOCIEI0BATENbHO, YETKO U JIOTHYECKH CTPOMHO €ro h3Jjiaraet, yMeeT TECHO
YBSI3bIBATh TEOPHIO C MPAKTHKOHN, TPUYEM HE 3aTPyAHSAETCSA C OTBETOM IIPY BUIOM3MEHEHHUHU BOIIPOCA,
UCIIOJIB3YET B OTBETE MaTepral MOHOIpauIeCKOH INTepaTyphl, IPaBIIIEHO 0OOCHOBBIBAET IPUHATOE
pelIeHne, BiIaieeT pa3HOCTOPOHHUMH HaBbIKaMH U TIpHeMaMHi 000CHOBAHUS CBOETO OTBETA.

OneHka "Xopoio" BBICTaBISIETCS CTYAEHTY, €CJIM OH TBEPAO 3HAET MaTEpHall, TPAMOTHO U IO CYLIECTBY
u3JIaraet ero, He AOIMYCKas CyIIECTBEHHBIX HETOYHOCTEH B OTBETE HAa BOMPOC, BIaIeeT HEOOXOIUMBIMH
HaBBIKAMH M IPUEMaMU 0OOCHOBAHHSI CBOETO OTBETA.

Ornenka "y/I0BIETBOPUTENHHO" BBICTABIAETCS CTYIEHTY, €CJIM OH UMEET 3HAHUS TOJIbKO OCHOBHOIO
MaTepuana, HO He YCBOWJI ero JieTajiel, OMyCKaeT HETOYHOCTH, HEJOCTaTOYHO MPaBUIIbHBIE
(bopMyIMpPOBKY, HAPYILIECHHS JIOTHYECKOM MOCIEN0BATEIbHOCTH B U3JI0KEHUU IPOrPaMMHOTO MaTepHaia.
OueHKa "HeyIOBIETBOPUTEIBHO" BBICTABIISIETCS CTYACHTY, KOTOPBIM HE 3HAET 3HAUUTEIBHON YacTu
IPOrpaMMHOI0 MaTepuaa, JOMyCKaeT CyLeCTBEHHbIE OIINOKH, HEYBEPEHHO, C OOJIBIIUMHU
3aTpyAHEHUSMH H3JIaraeT MaTepuall.

Kak npaBuio, orieHka "HeyJOBIETBOPUTENBHO" CTABUTCS CTYAEHTaM, KOTOPhIE HE MOTYT H3JIOKHUThH 0€3
OIINOOK, HOCAIUX MPHUHIUIHAIBHBIA XapaKkTep MaTepHall, H3JI0KEHHBIN B 0043aTeIbHON IUTEpaType.
J1e cTaHAAPpTU3MPOBAHHOTO TECTOBOI0 KOHTPOJIS:

OneHKa «OTIUYHOY BBICTABIISIETCS IIPH BBITIOTHEHHH 0e3 ommOok 6onee 90 % 3amaHuii.

OrneHKa «XOpOIIIO» BBICTABIISIETCS IIPH BBIITOJIHEHUH 0e3 ommbdok 6omee 70 % 3amaHuii.

Ol1ieHKa «yIOBJIETBOPUTEIIBHOY» BBICTABIISCTCS MTPH BBITIOJIHEHUN 0€3 ombok 6osee 50 % 3amaHuii.
O1eHKa «HEYOBIETBOPUTEIHHO» BHICTABISAETCS IPH BBIOIHEHNH 0e3 omnbok MeHee 50 % 3amaHuid.
Jl1s1 onleHKM peleHusl CUTYallMOHHOM 3a1a4uM:

OneHka «OTJIMYHO» BBICTABISAETCS, €CIH 3ajaada pemeHa TpaMOTHO, OTBETHl Ha BOIPOCHI
chOopMyIHPOBaHBI Y€TKO. DTAIOHHBIH OTBET MOJHOCTHIO COOTBETCTBYET PEUICHUIO CTYAEHTa, KOTOPOE
XOpOIIO 0OOCHOBAHO TEOPETUUECKU.

OneHka «XOpOLIO» BBICTABIAETCS, €CIM 3ajada peIIeHa, OTBEThl Ha BONPOCH! CHOPMYIHPOBAHBI HE
JIOCTaTOYHO YETKO. PerieHue cTyeHTa B LI€JIOM COOTBETCTBYET STAJIOHHOMY OTBETY, HO HE JOCTAaTOYHO
XOpOIIO 0OOCHOBAHO TEOPETUUECKH.

OrneHka «yI0BIETBOPUTEIBHOY BBICTABIISAETCS, €CIIM 3a/1a4a peIIeHa HE MOJIHOCTHIO, OTBETHI HE COEPKaT
BCEX HEOOXOIMUMBIX 0O0CHOBAHUI1 pEICHNSI.

OrneHKa «HEYJOBJICTBOPUTEIHLHO» BBICTABISIETCSA, €CIM 33jada HE pelieHa WM HMeeT TpyOble
TEOPETUYECKUE OIIMOKH B OTBETE Ha ITOCTABICHHBIE BOIPOCHI

J1s1 o1leHKH riioccapus

OneHKa «OTIUYHO» BBICTABISETCS, €CIM TJIOCCAPUI-CIIOBAph CHENHAIN3UPOBAHHBIX TEPMHHOB
COCTaBJIEH M3 CJIOB, IMOJHOCTHIO M HauOojiee ONTHMAIbHO COOTBETCTBYIOIIMX 3aJaHHOMY paszedmy,
oTpeJiesIeHHsI TOYHBI, COJEepPIKaT MOAPOOHbIE KOMMEHTAPHH U NMPaBUIIbHbBIC TPUMEPHI.

OrneHKa «XOpOIIO» BBICTABISIETCS, €CIIN TIIOCCApUi COAEPKUT HE BCE TEPMHHBI, OTHOCSIIHECS K TEMe
3a/laHus, ONPEAEICHNs] UMEIOT HE MPUHLIUINAIBHBIE HETOYHOCTH, OTCYTCTBYIOT B HEKOTOPBIX CIydasx
KOMMEHTAPUH HITH IPUMEPBI.
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O1eHKa «yJOBJIETBOPUTEILHOY» BBICTABISECTCS, €CJIM HE BCE BKJIFOUCHHBIE B IVIOCCAPUI CII0BA OTHOCATCS
K TeME 3alaHus, ONPEICIICHUSI UMEIOT HEe NPUHIMIHAIBHBIE HETOYHOCTH, OTCYTCTBYIOT KOMMEHTapUU
WJIH MPUMEPBHI.

OneHka «HEyIOBIETBOPUTENBHO» BBICTABIIAETCS, €CIU TJOCCapuil HE COCTaBJIEH WM BCE CJIOBa HE
COOTBETCTBYIOT TEME WJIH JaHbI HETIPABUIIBHBIE ONPEECIICHUS] TEPMUHOB.

J1s1 oneHKH 1a00paTOPHOH/MPaKTHIECKOH padoThI

«3a4TeHO» - BBICTABJISIETCA NPU YCIOBHUHU, €CIHM CTYACHT IOKa3bIBa€T XOPOLINE MPAKTHYECKUE HABBIKU
Py HPOBENEHUH J1a0OpaTOPHOM pabOThl; CAMOCTOSITENBHO INPOBOAUT ONBITHI M HHTEPIPETUPYET
HOJy4YEHHBIE Pe3yIbTaThl; TPAMOTHO O(QOPMIISIET IPOTOKOI UCCACAOBAHU.

«He 3auTeHO» - BBICTABIsETCA MPU HAJIUYUU CEPHE3HBIX HEJOCTATKOB B MPOBEIECHUH OIBITOB; B CIyyae
OTCYTCTBHS IPOTOKOJIA Ta00paTopHON pabOThHI ¢ MHTEPIIpEeTalleH MOyYeHHBIX pe3yIbTaTOB.

JJ1s IpoBeieHUs KPYIJIOro CT0JIa:

OTau4HO: BCe KOMIETEHIINH, IPEIYCMOTPEHHBIE B paMKax JUCLUILTUHEI (B 00beMe, 3HaHUH, YMEHUH U
BJIaJICHU) OCBOEHBI MOJTHOCTHI0. YPOBEHb OCBOCHUS KOMIIETEHIIMN — TIOBBIIICHHBIA. OOyuaromuiics
AKTUBHO PEIIAET [IOCTAaBJICHHbIC 3a7jaul, AEMOHCTPUPYsI CBOOOIHOE BIIaAECHHUE [IPEIYCMOTPEHHBIMU
HaBBIKaMH M YMEHHUSIMHU Ha OCHOBE MCIIOJIb30BAHNS OTYYCHHBIX 3HAHU.

Xopoo: Bce KOMIIETEHIINH, TPEAYCMOTPEHHbIE B paMKaX AUCUUILINHEI (B 00beMe, 3HaHUH, YMEHUH 1
BJIAJICHUI) OCBOCHEI MTOJIHOCTHI0. Y POBEHb OCBOCHHS KOMIIETEHIINN — JOCTAaTOYHBIN. OOyJaromuiics
pelIaeT NOCTaBICHHBIE 331a41, HHOTAA JOIYCKas OIINOKH, He MPUHIHUIINAIBHOIO XapaKTepa, JeTKOo
HCIPABISAET UX CAMOCTOATENBHO MPH HaBOASIIMX BOMPOCAX MpenoaBaTess; IeMOHCTPUPYET BIaieHHue
mpeaAyCMOTPCHHBIMU HABBIKAMU U YMCHUSAMHU Ha OCHOBC HMCITIOJIb30BaHUS IMOJTYUYCHHBIX 3HAHUM.
Y10B/1€TBOPUTENBHO: BCE KOMIIETEHINH, IPElyCMOTPEHHBIE B paMKax IUCLUIUINHBI (B 00bEME,
3HaHUHM, YMEHHUH U BIaJI€HHUI) OCBOEHBI IOJHOCTHIO. YPOBEHb OCBOCHUS KOMITIETEHIIH — IIOPOTOBBIH.
OO0yyJaroIuics Py PEIICHUN TTOCTABICHHBIC 3a]1a4H, YaCTO JOMYCKACT OIIMOKHU, He IPUHIIUITHAIEHOTO
XapakTepa, UCTIPaBIISeT UX PU HAJTMYUH OOJIBLIOr0 KOJIMYECTBA HABOASAIIMX BOIIPOCAX CO CTOPOHBI
IPENoJaBaTels; He BCeraa MoJyUYeHHbIE 3HAHUS MOXKET B ITOJTHOM 00beMe MIPUMEHUTH TIPH
ACMOHCTpalu NpeayCMOTPCHHBIX HpOFpaMMOﬁ JAUCHUIIIMHBI HAaBbIKaMW 1 YMCHHUAMMU.
HeynosijieTBOpUTEIbHO: BCE KOMIIETEHIINH, MPETYCMOTPEHHBIE B PAMKaxX TUCHUIUIMHEI (B 00beMe,
3HAaHUH, YMEHU U BJIaJICHUH) HE OCBOCHBI MJIM OCBOEHBI YACTHYHO. Y POBEHb OCBOCHUSI KOMIIETEHIIMH —
MoANMOporoBsid. OOyJarOIIMKUCS PU PEIICHUH ITOCTABJICHHBIC 3a/1a4H, JOMyCKAeT OIIUOKH
MIPUHOUIIAAJIBHOTO XapaKTepa, HE MOKET UX UCIIPABUTH AaXKC IMIPU HAJIWUYUU OOJIBIIIOr0 KOJIUYECTBA
HaBOJSIIMX BOIIPOCAX CO CTOPOHBI MPENOAaBaTeNsl; 3HaHUS 110 JUCLUIUIMHE (parMeHTapHbI U
oOyyaromuiics He MOET B TIOJIHOM 00beMe MPUMEHUTD UX HPH IEMOHCTPALKH MPEIYyCMOTPEHHBIX
nporpaMMoﬁ JUCHUITIIMHBI HAaBbIKaMW 1 YMCHHUAMMU.

4.3. lllxana u npoueaypa oleHMBAHUS IPOMEKYTOYHOM aTTecTalun

Kpurtepun ouenku 3x3amMeHa (B cooTBeTcTBUM ¢ m.4.1):

OHeHKa «OTJIMYHO» BBICTABJIACTCA, €CJIM IMPU OTBETE Ha BCC BOIPOCHI onera CTYACHT NEMOHCTPUPYET
IMOJIHYTO C(i)OpMI/IpOBaHHOCTB 3as4BJICHHBIX KOMHGTGHHI/Iﬁ OTBEYACT Ir'paMOTHO, ITIOJIHO, UCIIOJIb3Yd 3HAHUA
OCHOBHOM U JIONOJTHUTEIBHOMN JINTEPATYPHI.

O1eHKa «XOpOIO» BBICTABIISIETCS, €CJIM  MPHU OTBETE Ha BOMPOCHI OWiieTa CTYACHT JEMOHCTPHPYET
c(hOpMUPOBAHHOCTh  3asBJICHHBIX KOMIICTCHIIMH, TPaMOTHO OTBEYaeT B paMkKax 00s3aTelbHOMN
JUTEpPaTypbl, BO3MOXHBI MEJKHE €AMHHYHBIE HETOYHOCTH B TOJKOBAaHMM OTIEIBHBIX, HE KIIFOUEBBIX
MOMEHTOB.

OneHka «yJOBIETBOPUTEIHHO» BBICTABIAETCS, €CIM TPH OTBETE Ha BOMPOCHI OMIIeTa CTYAEHT
JEMOHCTPHPYET YacTUYHYI0 C(OPMHPOBAHHOCTh 3asBICHHBIX KOMIIETCHUUH , HyXIaerci B
JOTIOJTHUTENBHBIX BOIPOCaX, IOMYCKAET OMIMOKH B OCBEIICHUH TPUHIUIHAIBHBIX, KJIFOUEBBIX BOIPOCOB.
OrneHka «HEYAOBIETBOPUTEIHHO» BBICTABISETCA, €CIM IPH OTBETE Ha BOMPOCH OMieTa y CTyAEHTa
OTCYTCTBYIOT NMPU3HAKU CHOPMHUPOBAHHOCTH KOMIICTEHITHH, HE TIPOSBIISIOTCS JIaXXKe IMOBEPXHOCTHBIC
3HaHUS MO CYILECTBY IOCTABIEHHOI'O BOMPOCA, IJIOX0 OPUEHTHUPYETCS B 003aTEIbHON IUTepaType.
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