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TEMA 1. BBEAEHUE B BUOXUMMUIO. IPOCTPAHCTBEHHAS CTPYKTYPA
BEJIKOB. PU3UKO-XUMHNYECKHUE CBOUCTBA BEJIKOB.
BBICAJIMBAHUE U OCA’KIEHUE BEJIKOB

AKTYaJIbHOCTH T€MbI

N3ydenue (QU3NKO-XMMHYECKHX CBOWCTB OEIKOB HEOOXOMUMO IJIsi TIOHMMAaHHS MEXaHH3MOB
pa3BUTHSI MHOTUX IaTOJOTHYECKUX COCTOSIHUN (HAlpuMep, OTEKOB), MEXaHM3MOB TPAaHCIOpTa Be-
IeCTB (B TOM YHCIIE JICKAPCTBEHHBIX MPENapaToB), OOMIMX CBOMCTB ()ePMEHTOB KaK OMOJOTHYECKUX
Karanu3zaropoB. Ha 3HaHMM (U3MKO-XUMHUYECKUX CBOWCTB OEJIKOB OCHOBAaHO MX HOJYYEHHE U HC-
M0JIb30BAaHHUE B KAUECTBE JICKAPCTBEHHBIX NPENaparoB. Peakiuu ocakIeHUsI UCIOJAB3YIOTCS B MEIU-
LUHE JUIA oTpeiesieHus 0enka B OMOIOrHYeCKUX KUIKOCTSX, JJIsl BhIJIEICHHUS OCJIKOB U3 PaCTBOPOB.

ean 3ansaTus

W3y4unth ypoBHHU CTPYKTYPHOM OpraHu3anuu MoJekyibl 6enka. ChopMupoBath mpeacTaBiie-
HUE O KOH(OPMAIMOHHBIX COCTOSHHUSX OEIKOBOH MOJIEKYJIBl M 3HAYEHUU IPOCTPAHCTBEHHOU
CTPYKTYpHI B pyHKIIMOHHPOBAHUU OeTKOB. [[03HAKOMUTHCS C peaKIMsIMH OCaKICHUSI OETTKOB.

TpeGoBaHus K HCXOTHOMY YPOBHIO 3HAHUIA
J1J1s1 TIOJTHOTO YCBOGHUS TEMBI HEOOXOJIUMO TTOBTOPHUTH:
® U3PUZUKO-KONTOUOHOU XUMUU
— y4YEHHE O pacTBOPAX;
— CBOICTBA OCIIKOBBIX PACTBOPOB KaK KOJUIOWIHBIX CUCTEM;
—  PacTBOPUMOCTH OEJKa;
® OUOOp2AHUYECKOU XUMUU
— MOHSTHE 00 YPOBHIX CTPYKTYPHOU OPraHU3aIlu OCIIKOBBIX MOJICKYIL;

— JCHaTypauu:da U JCHATYpUPYIOLIUC (baKTOpr.
I_[J'lﬂ NMPOBECPKHU UCXOTHOI'0O YPOBHHA 3HAHUH BBLINOJHUTE ceayrmue 3afaHus:

3aoanue 1. YxkaxxuTe CBOWCTBA, XapaKTE€PHbIE JJIs1 TPYOOUCIIEPCHBIX CUCTEM:
A. nTeHncuBHOe OpoyHOBCKOE JIBM>KeHHE YacTull. b, TepMoauHaMuyueckast HEyCTOMUMBOCTb.
B. Onanecuenmus. I'. CeqnmenTarus.

3aoanue 2. Yxkaxxure CBOMCTBA, OTIUYAIOIINE CYCIIEH3UN OT HCTUHHBIX PACTBOPOB:
A. Ilpo3padHOCTb. b. TepmonnHamMuueckast yCTOUYUBOCTb.
B. I'ereporeHHOCTS. I'. MyTHOCTS.

3aoanue 3. Yxaxure CBOMCTBA, XapaKTePU3YIOIINE KOJIOUIHBIE PACTBOPHI:
A. Huzkoe ocMoTHYECKOE JaBJICHUE. b. Ceropaccesaue.
B. Jlns wactun aucnepcHoi (a3pl XapakTepHa CeUMEHTAIIHS.
I'. Boicokast nupdy3ns gacTuil AUCEpCHON (Hassbl.

3aoanue 4. MeToabl OUUCTKU KOJUIOMJIHBIX PACTBOPOB OCHOBAHBI Ha CIEAYIOIIMX CBOMCTBAX
(BBIOEpUTE TIPABUIIBHBIE BAPUAHTHI):
A. Pa3zmepsl yacTull qucrepcHoil Gassl 6ouible pa3MepoB YacTUI] IPUMECEH.
b. KonnienTparms yactuil aucnepcHoi ¢asbl 00JIbIIe KOHIIEHTPAITUH YacTHI] IPUMECEH.
B. Tuddy3un vactun npumeceit uepe3 GUILTP.
I'. Auddy3un yactuil npumeceit uepes memOpany.

HpaeuﬂbHocmb pewenuﬁ npoeepbnie, cConocmaesue ux ¢ SmajloHadmMu omeenioe.

Bonpocs! nu1s1 06cyxneHus

1. YpoBHU CTPYKTYpHOI OpraHU3aliu OEIKOB.
2. OcobeHHoCTH (YHKITMOHUPOBAHUS OCIKOB ¢ YETBEPTUYHOU CTPYKTYpoil. DddexT koome-
PaTHUBHOCTH.



3. Obume (puU3NKO-XMMUYECKHE CBOMCTBAa OEIKOB (BSI3KOCTb PACTBOPOB, HE3HAYUTEIbHAsS
middy3us, onTuUeckass aKTHBHOCTb, IIOABMKHOCTh B 3JIEKTPUYECKOM II0JIC, IOTJIONICHHUE

Y ®-nyyeit, pacTBOPUMOCTH B BOJIE).

4, ®aKkTophl YCTOMYMBOCTH OCIKOBBIX PacTBOPOB (3apsa Oelika, TuaApaTHas 000I04YKa, MOJIe-
KyJIsipHas Macca, popmMa MOJIEKYJIbI). MI303JIeKTpHUECcKOe COCTOSTHUE.

5. 3aBUCUMOCTH PaCTBOPUMOCTH O€JKa OT PeaKIMH Cpeabl (M303JIEKTpUYecKast TOUKa), HOH-
HOM cuJIbl, TeMIiepaTypbl pacTBopa. OcaxjeHue 0enkoB (00paTUMOE OCaXKIEHUE — BBICATIMBAHUE,

HEOOpaTUMOE OCAKIICHHUE).
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3anaHus 171 CAMOCTOSATEILHOM PaoThI

3aoanue 1. 3HaTh YPOBHU CTPYKTYPHOI OpraHu3aiiu OEIKOB U OCHOBHBIE CBSI3U, y4acTBYIO-

1€ B UX (OPMUPOBAHUU.

1.1. ITonGepure K KaKAOMY YPOBHIO CTPYKTYpHOH OpraHm3anuu Oejika COOTBETCTBYIOILEE

MOHsATHE, 0003HAUYEHHOE OYKBOA:

IlepBuuHas cTpyKTypa.
Bropuunas cTpykrypa.
HansropuuHas cTpykrypa.

TpernuHas cTpykTypa.
YerBepTUuHas CTPYKTYypA.

ok e

A. IIpocTpaHCTBEHHOE PACIOJIOKEHUE OTIIEIBHOTO y4acTKa
MOJIMNIENTUIHOM LIETIH, COAEpIKaIIEeH a-CIIUPATIN U [3-CTPYK-
TYpBL.

b. Tlopsinok yepenoBaHus aMUHOKHUCIIOT B OJUMNENTHIHON
LICIIH.

B. O0beauHenre B onpeneIeHHOM TOPSIKE ABYX WIH 00Jb-
LIEro KOJIMYECTBA IPOTOMEPOB B MOJIEKYJIE OJIUTOMEPHOTO
OeKa.

I'. Cioco0 ykIajky OTJENbHBIX YYaCTKOB MENTHIHOM 1IeTH B
BU/JIE O-CIIUpalied U [3-CTPYKTYD.

. PacniosioxeHnne B IpOCTPAHCTBE BCEN MOJIUIIEITUAHON 11e-
1, UMEIOTIEH B CBOEM COCTaBE OL-CITUPATH U [3-CTPYKTYPHI.
E. lonunentuaHas nemnb, KOTOpas CTA0UIU3UPYETCS TETTH /-
HBIMHU CBSI3SIMH MEXAY OCTaTKaMH AMUHOKHCIIOT.

1.2. KakoMy ypOBHIO CTPYKTYpHOW OpraHu3anuy 0eiaka COOTBETCTBYET KaXAbli MPOHYMEpPO-

BaHHBIN TUM cBsi3u? [logbepurte mapsr:

1. CBs13p Mexy KapOOKCHUIIBHBIMU M aMUHOTPYIIIaMu paauka- A. [lepBuuHas cTpyKTypa.

JIOB aMHUHOKHUCIIOT.

b. Bropuynas cTpykrypa.

2. CBsI3b MEX/Ty Ol-aMHHO- U O.-KapOOKCHUIIbHBIMU TPYITIIAMH B. Tpernunas cTpykrypa.

AMHWHOKUCIIOT.

I'. YerBepTruHas CTpyKTypa.

3. CBsi3b MEX1Y paluKalIaMH LIUCTEUHA.

4. BoiopoiHbIE CBS3U MEXKTY MENTHIHBIMH TPYIITUPOBKAMHU.
5. Bogopoansie cBsi3u MEXy paauKalaMd aMUHOKHUCIIOT.

6. MexpanukanbHbie TUAPO(HOOHBIE B3aUMOICHCTBHUS.



3aoanue 2. Bcnomuure, 4To:

— OenKOBBIE MOJICKYJIBI UMEIOT IIEHTPHI CBSI3bIBaHUS (aKTHUBHBIC IIEHTPHI) C APYTHUMH Bele-
CTBaMHU (JIMTAH/IaMH );

— aKTUBHBIC LEHTPHI GOPMUPYIOTCS U3 AMUHOKHUCIOTHBIX OCTaTKOB, COJMKEHHBIX Ha YPOBHE
TPETUYHOUN CTPYKTYPHI;

— CBSI3U MEXy OCJIIKOM Y JIMTAHJAOM MOTYT OBITh HEKOBAJICHTHBIC U KOBAJICHTHBIE;

— OEJIKU TIPOSIBIISIOT BBICOKYIO CHEIU(MUIHOCTH MPH MPHUCOSAUMHECHUU JTUTAHIOB K IIEHTPaM
CBSI3LIBAHUA,

— cnenu@UIHOCTh B3aUMOJICUCTBUS OCIIKOB C JIMTAHJaMU 0OCCTICUMBACTCS KOMILJIEMEHTAp-
HOCTBIO CTPYKTYPbI aKTUBHOTO IIEHTPA CTPYKTYPE JIMTAH/Ia.

2.1. B akTuBHBII HIEHTp OeKa BXOAT JIBa OCTaTKa aprMHUHA, OJJUH OCTAaTOK (heHHUIIATaHWHA U
OJYH OCTAaTOK BaJIMHa:

COO Hs
~N
CH3 NH3 apr
~ ™~ COO den
\ apr
NH; OH Ball_
A b
COO OH COoO cxeMa aKTHBHOI'0
AN IEHTpa
NH4 H; OH
B r

OTBeThTE Ha BOIPOCHI:

A. Kaxoit u3 nepeuncrnennsix nurannoB (A, b, B, I') ¢ HaubomnbIieil BeposTHOCTbIO OyaeT
B3alMO/ICIICTBOBATH C aKTUBHBIM LIEHTPOM JaHHOT'O Oeika U noyemy?

b. Kakue Turmsbl cBsizeil BOHUKAIOT B MpoIecce 00pa3oBaHUs KOMIUIEKCa «OEOK — TUTaH1»?

3aoanue 3. BcmoMHUTE OCHOBHBIE PEAareHTHI M YCIIOBHS, BBI3BIBAIOIINE JeHATyparuio. Ot-
BETHTE Ha BOIIPOCHI:

3.1. enarypauust Genka COnpoBOXKIaeTCs:

A. 3menenueM koHpopmanuu 6enka. b. YMeHbl1eHHEM pacTBOPUMOCTH OeKa.

B. U3menenueM 3apsiaa Genka. I'. Hapymienvriem nepBU4HON CTPYKTYpHI OelKa.

3.2. benku neHaTypupyroT B KJIETKE B pe3ysIbTare (BbIOEpPHUTE MPABUIIbHBIC OTBETHI):
A. IloBbllIEeHHS TEMIIEPATYPBI.

b. U3menenns pH.

B. JlelicTBHs IPOTEOIUTHUECKUX (PEPMEHTOB.

I'. Pa3peiBa crmaObix CBsI3€i, OAIEP)KUBAIOIINX KOH(MOpPMAITHIO OenKa.

J1. CuaTe3a 0€JIKOB TEIJIOBOIO IIOKA.

3aoanue 4. 3HaTh cTpoeHHE W (QYHKIIUM TeMOTJIOOMHA U MUOTJIOOMHA. YMETh JaTh CpaBHU-
TEJbHYIO XapaKTEePUCTUKY CTPYKTYPHI U CBOMCTB 3TUX OenkoB. OTBETHTE HA BOIIPOC:

B xone okcurenanuu reMorjao0nHa MpOMCXOAUT CIIETYIOIIee:

A. 3menenne koHpopMaluy NepBoro NpoToMepa, 3aTeM BTOpOro  T. JI.

b. OnHoBpeMeHnHOE N3MEeHEeHHE KOH(GOPMAIIH BCEX MPOTOMEPOB.

B. N3meHeHue cBs3ell MeK1y IPOTOMEPAMH.

I'. I3meHeHne BaJIeHTHOCTH KeJie3a B TeMax MPOTOMEPOB.



3aoanue 5. Bcnomuute, 4to Oenku sBisitores amdonautamu. CTerneHb HOHU3AIMH KaTHOHHBIX
Y aHMOHHBIX TPYIII, a, CJIEI0BaTEIbHO, U 3apsi/i MOJIEKYJIbl O€lKa, 3aBUCUT OT 3HaueHus pH cpensl.

5.1. Onpenenute cymmapHsiil 3apsi nenranentuna npu pH=7: I'my-Apr-JIuz-Ban-Acn. Kak
M3MEHUTCS 3apsijl AToro nentuaa: a) npu pH < 7; 6) npu pH > 7?

5.2. YCBOUTBH MOHATHS «M303JICKTPHUECKOE COCTOSIHUEY U «M303JIEKTPUYECKasi TOUKa» OeKa.

OTBeTbTe, pH Kakux 3HaueHusX pH ycToiiunBoCTh pacTBOPOB OEJIKOB € M303JIEKTPUUECKUMU
toukamu 4,8; 5,3 u 6,1 OyneT HauMEHbIIeH U moUYeMy?

3aoanue 6. 3HaTh QaKTOPHI, BIUSIOUIME HA PACTBOPUMOCTH OenKoB. OTBETHTE HA TECTOBBII
Bonpoc. PactBopuMocThs OEIKOB B BOJHOM CpEJie ONPEEsIeTCs:

A. Nonuzanueit 0eIKOBON MOJICKYJIBI.

b. l'unparanueii 6eITKOBBIX MOJICKYJI ITPH PACTBOPEHUHU.

B. ®opmoii Mosekybl Oenka.

I'. CnocoOHOCTBIO CBSI3bIBATH IPUPOJHBIC JIUTAHBI.

Hpa6uﬂbHOCWZb pemeHuL? npoesepvmnie, conocmasue ux ¢ SImajloOHadMu omeenios.

IIpoBepbTe Bamm 3HaHUS (CAMOKOHTPOJIb YCBOCHHS TeMbI)

3aoanue 1. Tlongbepute BepHbIC Aphl YTBEPXKICHUH:
1. Henonsipasle pagukanbl aMUHOKUCIIOT. A. [IpeanouturenbHoe pacronokeHne — Ha Mo-

2. IlonsipHble aHMOHHBIE pa UK. BEPXHOCTH OEIIKOBOM MOJIEKYJIbI.
3. Oba. b. BzaumogeiicTBre nx GyHKINOHAIBHBIX TPYIIT
4. Hu onuH. (bopMHpyeT BTOPUUHYIO CTPYKTYPY.

B. IIpeanoururensHOE pacloaoKeHHe — BHYTPHU
0eIKOBOIM MOJIEKYJIBI.
I'. YuactBytoT B popMHUpOBaHUM TPETUYHON

CTPYKTYpBHI.

3aoanue 2. LlenTp cBsA3bIBaHMA OelKa ¢ JIUTAHA0M MpeacTaBiseT codoi (BeiOepuTe Hanboee
TIOJTHBINA OTBET):

A. COBOKYIHOCTb paJIuKaJloB aMUHOKHCIIOT, COMMKEHHBIX HA YPOBHE TPETUUHON CTPYKTYPBI.

b. ®parMeHT NOAMIENTUIHON LEeH.

B. Yuactok noBepxHOCTH O€1KOBOIH MOJIEKYIIbI, KOMILIEMEHTAPHBIN JTUTraH1y.

I'. IlpocTeTndeckyro rpynmy Oenka.

J1. ®parMeHT NenTUIHOro OCTOBA.

3aoanue3. TlonbepuTe BEpHBIE MAPBI YTBEPIKICHHIA:
A. HaruBHas pubonykieasa. 1. Mosekyibl 6eflka UMEIOT OIMHAKOBYIO KOH(OpMAIHIO.
b. JlenarypupoBanHas pubo- 2. Moiekyinbl 6e1Ka UMEIOT 0JIMHAKOBYIO IEPBUYHYIO CTPYK-

HyKJIeasa. TYpYy.
B. OoGe. 3. Y MOJeKyJ1 HapyIIEHO CBA3BIBAHUE C MPUPOTHBIM JIMTAHIOM.
I'. Hu ogna. 4. Monekysbl UMEIOT Pa3InYHYI0 MOJIEKYIISIPHYIO MaccCy.

3aoanued. B snepHbIX OeIKax-TUCTOHAX COACPKHUTCS OONBIINOE KOJIMYECTBO aMHUHOKHUCIIOT-
HBIX OCTaTKOB apTWHWHA U JIN3MHA, a B OCJIKe KPOBH aTbOYMHUHE — MHOT'O OCTaTKOB TJTyTAMUHOBOM
Y acmaparmHoBO# KUCIOT. OTBEThTE Ha BOIIPOCHI:

1. B xakux cpenax Haxoasatcs UOT stux xuciaor?

2. C kakuM u3 O€JIKOB MOXKET B3aMMOIEHCTBOBATD Ca?*?

ITaJIOHBI OTBETOB K PELIEHUI0 3aJaHu i
Jna camonposepku ucxo0noz2o ypoensa 3Hanui:
1-AT; 2-B,T; 3-A,B,B; 4—A,T.



Jlna camocmoamenwvhou pabomuol:

11- B,E-1;T-2;A-3;1-4,B-5);12-(A-2,3;6-4,B-1,3,5,6;,I-1, 3, 5);
2.1 — (A — murana b; b — nonnsie, runpododusie); 3.1 — A, b; 3.2 - A, b, I'; 4 — A; 5.1 — «O», a)
«t++», 0) «——»; 5.2 —pu pH=UDIT; 6 — A, b, B.

CAMOCTOSTEJIBHASI PABOTA (60 munyT)

HNHCcTpyKIUS K NPAKTHYECKOMY 3aHITHIO

Pab6ota 1.Bvicanusanue 6enxkoe

BricanuBanne — oOpaTuMasi peakiusi OCaKIACHHs OCIKOB U3 pacTBOpa C TIOMOIIBIO OOIBIIINX
KoHIreHTpanuii HenTpanbHbIx cojei: NaCl, (NH4).SO4, MgSO,.

[Ipu BBICATMBaHWUU MPOUCXOIAT JETHIpATALUS MOJCKYN Oelka W ycTpaHeHue 3apsga. Ha
MIPOLIECC BBICATMBAHUS BIMSICT Psa (PAKTOPOB: THAPOPUIBHOCTL O€JIKa, €ro OTHOCHTEIbHAS MOJie-
KYJISIpHAasi Macca, 3apsiji, B CBSA3U C YeM JIJIsl BHICATMBAHUS PAa3IMYHBIX OCIKOB TpeOyeTcsl pa3Has
KOHIICHTPALU OJHHUX U TEX K€ CoJiel. AbOyMHUHBI OCaxaaroTcs B HachieHHOM p-pe (NH4)2SOy,
a ro0yuHel — B nonyHackimeHHoM p-pe (NH4)2SO4, Tak Kak y ria00yauHOB OO0JIbIas MOJIEKY-
JSIpHAs Macca ¥ MEHbBIIUHI 3apsil, YeM y ajbOyMHUHOB.

BricanuBanue 6enkoB — oOpaTuMasi peaklius, TaKk KaK 0ca/JloK Oejika MOXET BHOBb PAacTBO-
PATHCS MOCTIC YMEHBIICHUS KOHIICHTPAIIUH COJICH ITyTeM JIHain3a Wik Pa3BeIeHUs BOJIOH.

B cooTBeTCcTBHH C TIOJIOKEHUEM HOHOB B psiay ['odmeiicTepa, XJmopu HATpUs OCakKaaeT Oel-
KU ciiabee, 4eM Ccyib(ar aMMOHUSI, BCICCTBHE €r0 MEHBIIICH JETHIPaTUPYIONICH CIIOCOOHOCTH:

S0, > CI>Br>NO; > > CNS~
Ca’*>Li*>Na'>K"'>Rb™ Cs".

Paznenenue anbOyMUHOB U TTOOYIUMHOB SSHUHOTO Oenka

Xoopabomur. K 20 xarmiusm stmgHoro Oenka noOamistor 20 Kameiab HACBIIIEHHOTO p-pa
(NH4)2SO4 u mepememmBaroT. Beimamgaer ocafok sudHoro riaodymuna. Yepes 5 MHH 0CagoK OT-
(GUIBTPOBBIBAIOT, UCIIONIB3YS OyMaxxHbIH GuibTp. B dunpTpare ocraercs apyroit 0e10k — SUYHBIN
anpOymuH. K ¢unbprpaTy 100aBiSIOT M3METBYEHHBIN MOPOILIOK CyibhaTa aMMOHHUS O TOJHOTO
HACBILLICHHS, T. €. MIOKAa HOBas MOPUHYs MOPOIIKA OCTAETCS HEPACTBOPEHHOM. BhIMaBmmi ocagok
anpOyMHHA Takke OTGUIHTPOBBIBAIOT. C (QUIBTPATOM MPOBOAAT OMYPETOBYIO PEAKLUIO: K (PHIb-
Tpary nobasisrot 2 kamm 1% p-pa CuSO4 + 5 kamens 10% p-pa NaOH. OrpunarensHas 6umypero-
Bas peakius (rony0oe OKpaliBaHKe) yKa3bIBaeT Ha OTCYTCTBHE OelKa B HCCIEAYEMOM PacTBOpeE.

BriBon:

Pabota 2. Ocaxncoenue denxos

Jlenarypauus 6enka (HeoOpaTHMOe OCaKIEHUE) CBOIUTCS K HAPYIICHUIO MPOCTPAHCTBEHHON
CTPYKTYpPHI O€JIKa U MOTEPEe UM OMOJIOTHYECKUX CBOMCTB. [Ipy HEOOpATHUMBIX pEaKIMsIX OCAKICHUS
OeNKH MpeTepIieBalT NIyOOKUe U3MEHEHHSI U HE MOTYT OBITh pacTBOPUMBI B IEPBOHAYAILHOM pac-
TBOpHUTENe. K HeoOpaTUMBbIM peakiusiM OTHOCSTCS: OCaXAeHUE OeTKa COJISIMH TSKETBIX METAILIOB,
MUHEpAIbHBIMU U OPraHUYECKUMH KHUCIOTaMH, aJIKAJIOUIHBIMU COCIMHEHUSIMU U OCaXJACHHE IPU
KUTISTIYCHUH.

OcaxngeHue OCIKOB CONSAMH TAKEITBIX METAIIOB
OcaxneHnue OETKOB COJSIMH TSDKEJIBIX METAJIOB, B OTIMYUE OT BHICAIUBAHUS, MPOUCXOAUT
npy HEOOJTBIIMX KOHIEHTPAIHSIX COJIeH. benku mpu B3anMOIECHCTBHIH C COSIMU TSDKEJIBIX METAJIOB
(cBuHIIA, MeaH, cepedpa, PTYTH U Ap.) aACOpOHPYIOT uX, 00pa3ys coreoOpa3Hble U KOMIUICKCHbIE
COCIMHEHHMS, PACTBOPUMBIC B M30BITKE ITHUX COJICH (3a MCKIIOYCHHEM COJiel HUTpara cepebpa u
8



XJIOpUJa PTYTH), HO HEpacTBOpPHMBIE B Bone. PacTBopeHne ocanka B M3OBITKE COJIeH Ha3bIBACTCS
aocopouuoOHHOI nenmu3ayuell. IT0O IPOUCXOIUT BCIEACTBHE BO3SHUKHOBEHHS OJHOMMEHHOTO T0-

JIOKUTCIIBHOT'O 3apsi/ia Ha YaCTHLIAX OecIka.

Xoo pabomol
PeakTuBsbI 1-s1 mpodupka 2-51 MpooupKa
PactBop siuyHOTO Genka 5 xanenb 5 Kanesub
1% p-p cynedaTta Meau 1-2 xamau —
5% p-p HUTpaTa cepedpa — 1-2 xarum

Ommemumsb 06pazoearue 0caoka

1% p-p cynbdara Mean (M30BITOK)

5-10 xanenn

5% p-p HuTpara cepedpa (M30BITOK)

5-10 kareinb

Ommemums pacmeopenue ocadka

CriocoOHOCTh Oe€lika MPOYHO CBSI3bIBaTh MOHBI TSKEJIOIO METajla B BHJIE HEPACTBOPUMBIX
OCaJIKOB B BOJIE MCIIOJIb3YETCS KaK MIPOTUBOSAIME IIPH OTPABICHUAX COISIMU PTYTH, MEAH, CBUHIA U
T. A. Cpasy mocie OTpaBJIeHHs, [I0KA COJIM €Ie HE YCIIEIH BCOCATHCS M HAXOAATCS B XKEIyaAKe, Mo-
CTpa/laBLIEMY JAlOT BBIIUTH MOJIOKO WJIM O€IOK KYpHHOTO Siiilia, a 3aTeM BBI3bIBAIOT PBOTY, YTOOBI
YIaJuTh 5171 U3 OpraHu3Ma.

BriBoa:

OcaxjeHue 0€JIKOB KOHUEHTPUPOBAHHBIMU MUHEpPAJIbHBIMHU KUCIOTAMU

KoHnenTprupoBaHHble MUHEpAJbHBIE KHCIOTHI BBI3BIBAIOT JIEHATYpaIuio Oelka U 00pa3yroT
KOMIUTEKCHBIE con Oenka ¢ kuciotamu. OptodocdopHas kucimora ocaaka He naeT. B m30bITke
BCEX MHHEPAIbHBIX KHCIIOT, 32 UCKIIOUEHHEM a30THOM, BHITIABIIHIA 0Ca/IOK Oellka pacTBOPSETCS.

Xoo pabomwi
PeakTuBBbI 1-1 mpoOupka 2-s1 mpodupKa

HNO; (xomir.) 10 xarenn —
H,SO, (koHI1.) — 10 kamenn
OCTOPOKHO, IO CTEHKE MPOOUPKH, T0OABISIFOT OEITOK 10 kanenb 10 kanenb
Ommemump noseienue 0cadka Ha spanuye pazoeia ¢as

U36b1rox HNOj3 (k0HII.) 10 kanenn —
M36sToK H,SO, (k0HTL.) - 10 xanenn

Ommemums pacmeopenue ocadka

BriBon:

[Toanucey npenomaBaTens:




TEMA 2. ®EPMEHTBI. KJIACCU®UKAIIAA, CTPOEHUE, CBOMCTBA. BJIUSIHUE
PA3JIMYHBIX ®PAKTOPOB HA CKOPOCTh ®EPMEHTATUBHBIX
PEAKIINI

AKTYaJIbHOCTbH TeMbI

depMeHTBI — 3TO OMOJIOTUYECKUE KaTaau3aTOphbl OCIKOBOW MPUPOIBI, KOTOPBIE KOHTPOIHU-
PYIOT IIPAKTUYECKH BCE XUMHUYECKHUE MPOIECCHI, MTPOTEKAIOIINE B )KUBBIX OpraHU3MaXx.

B ornuume OT HEOENKOBBIX KAaTaM3aTOPOB KaxIbld (EpMEHT CIocoOeH KaTalu3upoBaTh
JIMIIB OYSHb HEOOJIBIIIOE YUCIIO PEAKIIHIA, YaCTO TOJIBKO OJIHY.

3HaHWE YH3UMOJIOTHH UMEET OOJBINOe 3HAYCHHE JJIsI TIOJTOTOBKU U MPAKTUICCKOU JCSITEIb-
HOCTH Bpada. MHorue 00Jie3HU (BPOXKJIEHHBIE HapyIIEHUs MeTaboIr3Ma) 00yCIOBICHBITCHETHY S
CKMMH HapylIICHUSMU B cuHTe3e (hepMeHTOB. [Ipu moBpexaeHNN KIETOK (BBI3BAHHOM, HAIpUMeED,
HEJIOCTaTKOM KPOBOOOPAIIECHUSI WM BOCIAJICHHEM) HEKOTOpbIe (DEPMEHTHI MOMATAI0T B IUIa3My
KpOBH. V3MepeHHne aKTHBHOCTH TaKuX (PEpPMEHTOB OOBIYHO HCITOJIB3YETCS IS TUATHOCTHKH MHO-
I'MX paclpoCTpaHEHHBIX 3a0osieBaHWil. J[MarHOCTHYECKass YH3UMOJIOTHS — O00JIaCTh MEIUIIMHBI,
UCToJb3ytomas (pepMeHTBI IJIs1 TUAarHOCTUKUA M KOHTPOJIS 33 pe3ysibTaraMu JiedeHus. DepMeHTHI
MPUMEHSIOTCS U B TEPAIMU CAMBIX PA3JIUYHBIX 3a00JICBAHHIA.

Ieanb 3ansaTHA

Hay4uTbcs NpuMEHATh 3HaHUSI O CBOWCTBAaX (pepMEHTOB B (PEPMEHTHOM COCTABE OPraHOB NPU
HOCIIeYIOIeM M3YYeHHH MEeTaboIi3Ma OpraHOB M CHCTEM, a TakKe IS PEIICHHs] BOIIPOCOB JHa-
THOCTHKH, TPOQUIAKTUKH M JICUCHUsI OOJIe3HEH, CBSI3aHHBIX C HApyIICHHEM (YHKIHOHHPOBAHUSI
(bepMeHTOB.

TpedoBaHus K HCXOAHOMY YPOBHIO 3HAHMI

J171s1 MOJTHOTO YCBOEHMSI TEMBI HEOOXOMMO MOBTOPHUTH:

® U3 00well Xumuu.

— o0ImIue 3aKOHOMEPHOCTH U MEXaHU3MbI TPOTEKAHMS XUMHUYECKUX PEaKITHi;

— OCHOBHBIE TIOJIO’KEHUSI TEOPHH KaTallu3a;

® OUOOpP2aHUYECKOU XUMULL.

— KiaccuduKaIys OpraHudecKuX peakifii mo HampaBiIeHHUIO U pe3ylibTaTaM Peakiliu;

— CBOWCTBa U CTPOCHUE OEIIKOB;

— cTpoeHue KohepMEeHTOB, OMONIOTHYECKas POJIb;

— KauyeCTBEHHbIE PEaKIMK Ha KpaxMall U TIIOKO3Y, UCIIOJIb3yeMbIe JIsl OLICHKU CTETICHH TH]I-
ponu3a Kpaxmarna.

JJ1st caMonpoBepKH MCXO0IHOI0 YPOBHS 3HAHUI BBIIOJIHUTE CJCAYIOIINE 3aJaHUA:

3aoanue 1. Katanu3atopbl yBEJIMUHUBAIOT CKOPOCTh PEAKIINH, TaK KaK:

A. V3MeHs10T CBOOOTHYIO SHEPTUIO PEAKIINU.

b. YMmenb1maT ckopocTh 00paTHOM peakiyy.

B. M3MeHSIOT cOCTOSIHME PAaBHOBECHS PEAKIINU.

I'. YMeHbIIatOT SHEPTHIO aKTUBALIUH.

J1. 30upatenbHo yBEINYMBAIOT CKOPOCTh MPSIMOM peaklMd, HO HE YBEIUYHMBAIOT CKOPOCTh
o0paTHO# peaKInu.

3aoanue 2. TlonGepuTe COOTBETCTBYIOIINE Taphl BOIPOC — OTBET:

A. BonopoaHsle CBSI3H. 1. YuacTByIOT B 00pa3oBaHUH BTOPUYHOU CTPYKTYPHI.

b. MoHHBIE CBA3M. 2. Y4acTBYIOT B (JOPMHPOBAHUY MEPBUYHON CTPYKTYPHI.

B. I'unpodobubie cBsA3H. 3. Y4acTBYIOT B OPMUPOBAHUU TPETUYHON CTPYKTYPHI.

I'. IlenTuaHble CBA3M. 4. Y4acTByI0T B ()OPMUPOBAHUU YETBEPTUUHOM CTPYKTYPBHI.

. JucynabbuaHble CBA3H.
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3aoanue 3. HazoBuTe KOGEPMEHTHI, CTPYKTYpa KOTOPBIX U300pakeHa CXEMAaTUYECKH HIDKE:
3.1. U30amiokca3uH — puOUTOIN — 0cTaTOK — (hOCHOPHBIN OCTaTOK — prbO3a — aJCHUH.
3.2. HukotuHamua — pr6o3a — hochopHslii ocTaTok — (hochOpHBI 0CTaTOK — pub03a — aJJCHUH.

3aoanue 4. Bam nanbl yeTbipe MpoOUPKU C HEM3BECTHBIMU pacTBopamu. [Iponenas peakiyio ¢
peakTrBoM JIIOroIs, MOMyYriy cieayromue okpacku: 1) cunsis; 2) Oypas; 3) sxenrasi; 4) puoneroasi.

4.1. B xako# mpoOupKe MPOU30IIIesT OJHBIN THIPOJIN3 Kpaxmasa?

A. B niepBoii nmpoGupke. B. B Tperbeii npobupke.

b. Bo BTOpOIi mpobupke. I'. B uerBeproii mpodupKe.

4.2. Kakoe BemecTBo 00pa3oBajgoch MpH KPaTKOBPEMEHHOM THIPOJIN3E Kpaxmana?

A. I'moko3a. b. JlexcTpuHbI. B. Caxapo3sa.

Hpaeuﬂbyocmb pemeyuﬁ npoeepbnie, conocmaesue ux ¢ ImajloHaAMu omeenioe.

BOI[pOCI:.I AJIs oﬁcymennﬂ

1. OcobenHoCcTH (PepMEHTOB KaKOETKOBBIX KaTaIU3aTOPOB.

2. CoBpemeHHas kinaccudukanus (pepMEeHTOB M HOMEHKIaTypa (epMEHTOB (CHCTeMaTHye-
ckoe u pabouee HazBanud). Lludp Gpepmentor. O0mas xapakTepruCTUKA KIACCOB.

3. Crpoenue pepmenToB. KopepmeHThI, nX Kiaccupukanus U poiib. biIok-cxeMbl CTPYKTYpbl
HA', HAJI®", ®AJl u ®MH.

4. BausiHue KOH(POPMALMOHHBIX U3MEHEHUM Ha aKTUBHOCTb (DEPMEHTOB, J€HATYpaLs.

5. Kuneruka pepMEeHTATHBHBIX peakuuii. 3aBUCIMOCTh CKOPOCTH (DEePMEHTATUBHBIX PEaKIHiA
OT KOHIEHTpauuu cyocrpata, pH, TemnepaTypsl (MOJIEKYISpHBIA MEXaHU3M, Ipaduyeckas 3aBUCH-
MocTb). Koncranta Muxasnuca (Ky), ucnonszoBanue Kp Ui nporao3upoBanust npoTekaHus Ouo-
XUMHUYECKHUX PeaKIuil.

6. CremuduuHocTs neiictBus hepMeHToB. Buabl crienupuaHoCTH.

JIMTEPATYPA
Ocnognasn
1. Buonozuueckas xumus / B. K. Kyxta [u 1p.]. M., Munck : Bunowm, Acap, 2008. C. 46—49, 53—54, 56—66.
2. Kowncnexm nexkumii.
3. Buonozuueckasn xumus / A. JI. Taranosud [u ap.]. Munck:Benapycs, 2013.C. 23-27.

JHononnumenvnasn
Jlenunoorcep, A. OcaoBsl Onoxumun / A. Jlennnmpkep. M. : Mup, 1985.
2.  Buoxumus genosexa / P. Mappu [u ap.]. M. : Mup, 1993.

=

3agaHus 1J1s1 CAMOCTOAATEILHOH PadoThI

3aoanue 1. OOpaTuTe BHUMaHUE Ha TO, YTO KaTaJIU3aTOPBI:

a) YBEIMYUBAIOT CKOPOCTh XUMHUUYECKOM peaKkinu;

0) B mpoIIecCce peaKIuy HE PACXOAYIOTCS;

B) B paBHOU CTETICHU KaTaIU3UPYIOT KaK MPSAMYI0, TaK U 0OpaTHYIO PeaKIiu.

1.1. 3anomHMTE, YTO OENKOBas IPUPOIa (HEPMEHTOB O0YCIOBIMBAET CIIENUPUIHOCTD UX JEH-
CTBHUSL.

1.2. IlonGepuTe COOTBETCTBYIOMINE MAPhI BOIIPOC — OTBET:

1. YBenuunBarOT SHEPIUIO aKTUBALIMH. A. HebGunonoruueckue KaTtaian3aTopsl.
2. B mpouecce peakiuu He pacXOayrOTCS. b. ®epmenTsI.

3. HecrienupuuHsl. B. OGe rpynmsl KaTaau3aTopoB.

4. UurnbupyroTtcs aHajioramu cyocrpara. I'. Hu oquH u3 KaTaim3aTopoB.

1.3. 3anummre B 00IIEM BHJIE PEAKIMIO C yUYacTHEM (epMeHTa, HCIOJIb3ysl CUMBOJBL: S —
cyoctpar, E — depment, ES — npomexyTouHslif koMiuiekc, P — npoaykr.

1.4. HazoBuTe OCHOBHBIE (DAKTOPBI, BIAMSIOIINE HA aKTUBHOCTH (DEPMEHTOB.

Pemmre 3amauy. OntumanbHble YCIOBHS 71 ACHCTBUS TiyTaMartaeruaporetassl: t — 37 °C,
pH — 4,5. [Ipu noBbIIeHUN TeMIepaTypbl HHKYOanoHHOH 1po6sl 10 75 °C u pH nnkyOanmonHoH

11



cpenst 10 8,0 ckopocTh PepMEeHTATHBHOM peakiuu cHu3miack Ha 50 %. OObsICHUTE MPUINHY CHHU-
KCHUSI CKOPOCTH PEaKITUH.

3aoanue 2. 3aniomHuTe, YTOOBI Ha3BaTh (PEPMEHTHI IO HAIMCAHHBIM PEaKIUsIM, TpeOyeTcs:
— CpaBHHTH CTPYKTYpPY CyOCTPaTOB U MPOIYKTOB;

— ONpEAETHUTD THII IPEBPAILICHHS.

2.1. YKaxuTe KJacc U Ha3BaHUE (PEPMEHTOB, KaTATH3UPYIOIIUX CICAYIONINE PEAKIIH:

2.1.1. COOH COOH
| |

C=0 + CO,*+ AT® + H,0 —> C=0 +A/l® +®,
| |

CH; CH,
|
[InpyBat COOH
Okcaloanerar
2.1.2. COOH COOH
CH CH>
I —
CH + H,0 CHOH
| )
COOH COOH
dymapar Manar

3adanue 3. Hamummre cxemaTHuecKH CTpyKTypy kodepmento: HAJ", HAJI®®, ®AJ,
OMH.

3aoanue 4. HopmanbHble KIETKH CIIOCOOHBI MpEBpaniaTh acliapariHOBYIO KUCJIOTY B acmapa-
riuH. HekoTopble Jeiiko3HbIe KIETKH IHUIIeHbl 3ToW crmocoOHocTU. [loOaBieHue acmaparuHasbl
(bepmenTa, pacHISIUISIONIErO acliaparuH) B KPOBb OOJIBHBIX JIGUKO30M MOYKET NMPUBECTH K THOENIH
pakoBbIX KJIeTok. Kakoii Buj ciennpuuHOCTH MPOSBISAET 3TOT PEepPMEHT?

A. OtHocutenbhyto.  b. AGcomntoTHytO. B. CrepeocnenupuyHoCTb.

IIpasunbHocme peutenuii npogepbme, CONOCMABUS UX C IMATOHAMU OMEEMOB.
IIpoBepbTe Bamu 3HaHus (CAMOKOHTPOJIb YCBOEHHUS Te€MbI)

3aoanue 1. B naboparopuu BeIIETUIN (HEPMEHT JTU30LKM U ONPEJIEINUIN €r0 aKTUBHOCTH MPH
pasnuuHbIX 3HaueHUsAX pH cpeapl. YcraHoBwiIM, 9T0 PepMEHTATHBHAS aKTUBHOCTD JIM30IIMMa MaK-
cumaiibHa 1pu pH 5,2 u ymeHspI1aercs Kak pu CHU)KEHUH, TaK U NIPU NOBBILIEHUH 3TOTO 3HAYEHUS
pH. YkaxuTte BO3MOXKHYIO IPUYHHY:

A. 3menenune koH(popMaluy MOJEKYIbl (pepMEeHTA.

b. YTpara xommieMeHTapHOCTH aKTUBHOTO LIEHTpa U cyOCTpaTa.

B. M3menenune noHn3auu GyHKIMOHATBHBIX TPy (hepMEeHTa.

I'. Tuaponu3 nmenTuaHbIX cBs3el hepMeHTa.

J1. YMeHblIeHne CBOOOJHON SHEPTUH PEaKIHH.
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3a0anue 2. DKCUEPUMEHTAIBHO JOKA3alM, YTO AKTHBHBIM LEHTp (epMeHTa Ju30LuMa CO-
JEePKUT AMUHOKHCIIOTHBIE OCTATKH TIIyTaMMHOBOW M aclaparuiHOBOM KHCIIOT, HEOOXOIUMBIX AJIS
karanu3a. Kakue rpynmsl B coctaBe cyocTpara (yHKIMOHAIBHO BaXKHBI Ui (pepMeHTa?

A. AMUHOTPYIIIIBI. B. Tuorpynmsl.

b. KapGokcunbhble rpynnsl.  ['. AnkwibHble pagukansl. [, [MIpoKkcHIbHBIE TPYIIIBL

3aoanue 3. Temneparypa 37 °C, pH 7,5 — onTumManbHble YCIOBUS IS ISHCTBHS JIAKTAT/Ie-
ruaporenassl (JIJAI'), karanuszupyromieil mpeBpalieHue:

COOH COOH

| |

C=0 + HAIH-H* —+— CHOH  +HAI'
| |

CHS CH3

IIupyBat JlakTaT

OOBsICHUTE IPUYMHBI YMEHBIIICHUSI aKTUBHOCTH (DepMEHTa:
a) MpH MOBbIILIEHNHU TemnepaTypsl 10 60 °C;
0) mpu xpanenuu depmenta B OydepHom pactsope ¢ pH 5,0;

ITaJIOHBI OTBETOB K pPeLICHUI0 3aaHUMI

na camonposepku ucxo0Ho20 ypoeHAHAHUIL:

1-T.2-1A;2T, JI;3A,B,B, ;4 A, B, B, [. 3.1- PAJl. 3.2- HAJT". 4.1- B. 42 b.

Jlna camocmoamenvholl padomet:

12-1T;2B;3A;4Bb.

1.4. ITpu noBwIteHnu Temieparypsl 10 75 °C ckopocTh hepMEHTATHBHON peakiui CHUKACT-
Csl, TaK KaK BCJIEJCTBHE JACHATYpalUU KOJINYECTBO aKTUBHBIX MOJIEKYJ ()epMEHTa YMEHbIIAETCs.

Ot pH 3aBucsaT: MOHM3aLIKM aMUHOKUCIIOTHBIX OCTaTKOB, BKJIIOUEHHBIX B KaTaJIN3; HOHU3ALIUS
cyOcTpara; KoHpopmaus pepMeHTa U ero akTUBHOTO LIEHTpa.

2.1.1- nurasa, nupyBatkapOokcunasa. 2.1.2— nuasa, pymaparruaparasa. 4— b.

CAMOCTOSTEJBHAS PABOTA (60 munyT)

HNHcTpyKuus K NPaKTUYecKOMY 3aHATHIO

Pabora 1. H3yuenue enuanua pazniuunuvix paxmopoe Ha cKopocmey hepmenmamugnuix pe-
akuui

1.Onpenenenne akTUBHOCTH aMHUJIA3bl CIIOHBl U €€ TEPMOTaOUIBHOCTH

OaHMM U3 XapaKTEepHBIX CBOMCTB (PEPMEHTOB SIBIISIETCS TEPMOJIAOMIIBHOCTD, T. €. UyBCTBHU-
TeNBHOCTh (pepMeHTa K TeMIepaType, NMpH KOTOpoil mporekaeT (epMmeHTaTuBHas peakuus. [lis
00JIbIIMHCTBA (PEPMEHTOB TEMIEPATypHBIM onTuMyM Habonaercs npu 38—40 °C. @epMeHTHI npu
HarpeBaHuu cbiile 70 °C, Kak IpaBUiIO, yTPaunBalOT CBOWCTBA OMOJIOTMUECKUX KaTaIN3aTOPOB.

I'unponu3 kpaxmaina moj AeWCTBUEM O-aMUJIa3bl CIIOHBI MIPOUCXOAUT 10 CTaaAuUd 0Opa3oBa-
HUs JIeKCTpUHOB. HepacienneHHslii kpaxmail ¢ HOJIOM JaeT CMHEE OKpalluBaHMe. [[ekcTpuHbI, B
3aBHCHMOCTH OT pa3Mepa JaroT ¢ HOJ0M pa3IMyHOE OKpaIlMBaHHEe: aMUJIOAEKCTPUHBI — (proseTo-
BO€, IPUTPOAECKCTPUHBI — KpacHO-Oypoe, MayibTo3a — jkenroe. KoHeuHble IpoayKThl THAPOIIN3a
KpaxMaja — MaJIbTO3a M TJIF0KO3a —HUMEIOT CBOOOIHBIC aJIbJICTUIHBIC TPYIIIBI K MOTYT OBITh 00-
Hapy>KeHBI peakuuen TpoMmepa.

O neiictBuM (hepMeHTa CyAST O YMEHBIIEHUIO KOJMYECTBA CyOCTpaTa MM MOSIBICHUIO TIPO-
IOYKTOB PEAKIUH.

Xoo pabompwi. B uncTyio npoOUpKy OTJIMBAIOT HEOOIBIIOE KOJIMUYECTBO HEPA3BEACHHOMN CITIO-
HBI (2—3 MJT) ¥ KUIIATAT €€ B TeUeHUE 5 MUH, MOCJE Yero OXJIaxaamT. B 3 mpobupku HaTUBaIOT 10
10 xanenb 1%-Horo pacTBOpa Kpaxmana. B 1-to mpobupky nobasnstor 10 kamnenb HaTUBHOM CITiO-
HBbI, pa3BesieHHOU B 10 pa3, Bo 2-10 — 10 kanenb NPOKUIISTYEHHOM CIltOHbI, B 3-10 — 10 kamens Bo-
bl B KauecTBe KOHTPOJs. Bce mpoOupku momemniaroT B TepMocTtar npu temreparype 38 °C Ha
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10 mun. Ilocne 3TOro ¢ COnEpKUMBIM MPOOUPOK MPOBOAAT KaUECTBEHHBIE PEAKIIMM Ha KpaxMai U
MPOJYKTHI €r0 pacIIeTICHUS.

Peaxyus na kpaxman. K 5 xamisim ucciieryeMoro pactsopa npuinBaroT 1 Kario pacTBopa 1o-
na B noauae kanus (peaktusn Jlroromns). B npucyrcTBuu kpaxmaa mosiBsieTcsl CHHEE OKpallliBaHHe.

Peaxyus na enoxosy (peaxyus Tpommepa). K 5 kamisam uccienyeMoi KUAKOCTH MPUITHBAIOT
5 kamnenb 10%-Horo pactBopa enkoro HaTpa u 3 karmu 1%-Horo pactBopa cynbdara meau. OcTo-
POKHO KMIATAT | MUH 10 MOSBIEHMSI KPAaCHOIO OKpAalllMBAaHUSA, KOTOPOE YKa3blBa€T Ha HaJIU4uue
TJIIOKO3BI.

Pe3ynbTatrhl onpiTa 3anuimuTe B Ta0INLLY:

Ne npoOupku Peaknus ¢ peakrusom JloroJs Peaxuus Tpommepa

1 (HaTUBHAs CIIIOHA)

2 (MPOKHUITSTYCHHASI CITIOHA)

3 (H,0)

2. Boustaue pH cpenpl Ha akTHBHOCTH (JEPMEHTOB

Jlnia pa3HbIX (PepMEHTOB CyIIeCTBYeT cBOM ontumyM pH, mpu kotopom depmeHT Hambosee
aktuBeH. Hanpumep, ns nencuna ontumyM pH — 1,5-2.5, nnig aprunasst — 9,5. Onpenenure or-
TUMYM pH A51st amuIIassl CIIOHBI TIO CIEIYIONIeH METO/IUKE.

Xoo pabomsi. CiroHy TIpeaBapuTeNbHO pa3BoAsaT Boxoi B 10 pas. bepyr 3 mpobupku u B
KaKIYyI0 HaJUBAIOT 1o 2 mMil OydepHOro pacTBopa ¢ pa3nudHbM 3HaueHueM pH: 6,0; 6,8; 8,0. 3atem
npunuBaiotT 1o 1 mu 0,5%-Horo pactBopa kpaxmaina u mo 1 mi pa3BeneHHo# ciroHbl. [lepemerntu-
BaIOT COJIEPKUMOE POOHPOK U oMenatoT B Tepmoctar npu 38 °C na 10 muH. 3ateM Bo Bce Mpo-
Oupku 100aBISIIOT MO0 1 Karute pacTBopa ioja, MepeMemuBaT, HAOIIOJAI0T OKPACKy U OTMEYAIOT
pH, npu xoTOpoM amuIiasa IeicTByeT Hanboaee aKTUBHO.

Pe3ynbratrel oneiTa 3anuimTe B Ta0IUILY:

pH cpennbi 6,0 6,8 8,0
Peakuus ¢ peakrusom Jlroromns

3. BnusiHue akTUBaTOPOB U MHIMOUTOPOB HA aKTUBHOCTH aMHJIA3bl CIIFOHbI

Xo0 pabomul. B Tpu npoOupKH HaJIMBAIOT 10 1 MII ciIroHbI, pa3BefieHHoi B 40 pa3. B nepyto
npoOUPKY J00ABIISIFOT 2 KaIuv BOIbI, BO BTopyto — 2 Karum 1%-noro pactBopa NaCl, B Tpetbio —
2 karun 1%-noro pactBopa CuSQOy. [Tocie 3Toro Bo Bce MpoOUpKH 10OABISIOT Mo 5 Kanenb 1%-Horo
pacTBopa Kpaxmajia U OCTaBJISIOT MX IPU KOMHATHOW TeMIeparype Ha 2 MUH. 3aTeM BO BCE IMpo-
O6upku 106aBsAIOT 1o 1 Karuie pacTtBopa Jlroross, nepeMenIBaroT, HabIOAaI0T OKPAcKy U OIpesie-
JISI0T, B KaKOU IpoOHpKe JeCTBYET akTUBATOP WIIM HHTHOUTOP.

Pe3ynbTathl onbiTa 3aMUIINTE B TAOIHUILY:

Homep npo6upkn 1 (H,0) 2 (NaCl) 3 (CuSOy)
Peaknus ¢ peaktuBoM Jlrorosns
Pa6ora 2. Cneyugpuunocmes hepmenmos
B otnuume oT HeOpraHWYECKUX KaTan3aToOpoB, (pepMeHTHI 00/1a1at0T cieuuIHOCTRIO (20-
COIIOTHOM, OTHOCUTENIbHOM, cTepeocneu(pUIHOCTHI0). ITO CBONCTBO OMpEENeTCs YHUKAIbHBIM
CTpPOCHHEM AaKTHUBHOTO IEHTpa Kaxaoro ¢epmenrta. OnpenenuTe THI CHEHMPUUHOCTH aMHJIA3bI
CJIIOHBI IO CJEIYIOIIEH METOIUKE.
Xoo pabomur. Il uccienoBanus crielu@UUHOCTH aMuja3bl OepyT CIIOHY, Pa3BEACHHYIO B
5 pa3, u HaJTMBAIOT 10 | MJI B 2 MPOOHUPKH.
B 1-t0 npobupky nobasmsitor 1 mia 1%-Horo pactBopa kpaxmana, Bo 2-t0 — 1 ma 1%-Horo
pactBopa caxapo3bl. O6e mpobupku nomenaoT Ha 10 MuHyT B TepmocTar npu 38 °C, mocie uero
MPOBOAAT peakuuto Denunra s 0OHAPYKEHUS TIIFOKO3BI.
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Peaxyusa @enunea. K 15 xamnsm uccieayemMoro pactTsopa npuOaBUTh PaBHbIM 00bEM pPeaKkTH-
Ba DenuuHra u nosectw A0 KumeHus. [Ipn MONOXUTENBHONW peakiM Ha TIIIOKO3y HaOIromaeTcs
KpacHOE OKpalIMBaHUEe, KOTOPOE AAa€T 3aKUCh MeIH. Pe3ynbTaThl ONBITOB 3alUIINTE B TAOIHILY:

Ne npoOupku DepMeHT CyOcTpar Peakuus @eqnHra
1
2

BriBogpbr:

HOI[HI/ICB npenoaaBaTeCii:

TEMA 3. PEI'YJISIIUA JEMCTBUA ®PEPMEHTOB. KOJITMYECTBEHHOE
ONPEAEJIEHUE AKTUBHOCTU ®EPMEHTOB

AKTYaJIbHOCTb TeMbI

3HaHHWE MEXAHU3MOB, IIOCPEACTBOM KOTOPBIX KJIETKH U LEJIbIE OPraHU3Mbl KOOPAUHUPYIOT U
PEryaupyroT BeCb HA0OpP META0OIMUYECKUX MPOLIECCOB, BaXKHO IIPHA MCCIIEOBAaHUAX B Pa3HBIX 001a-
CTSAX OMOMEIUIMHCKUX HayK. M3 Bcex (hakTopoB, OT KOTOPBIX 3aBUCHUT ONpEAEICHUE aKTUBHOCTH
dbepmenTa — KoHUEHTpanus pepmenTta u cyocTpaTa, Temieparypa, pH u nmpucyrcTBue peryisTo-
POB, — HauOOJIBIINHI KIMHUYECKUI HHTEpEC MPEJICTABIISAIOT /1Ba MOCIETHUX.

AKTHUBAaTOpbl U MHTMOUTOPHI BIUSIOT HAa aKTUBHOCTh ()€PMEHTA, CIIOCOOCTBYs (popmupoBa-
HUIO WM OJIOKUPOBAHHIO €r0 aKTHMBHOT'O LieHTpa. OHU MOT'YT B3aMMOJIEHCTBOBATh C ajIOCTEpHUe-
CKHUM LIEHTPOM U TEM CaMbIM TAK)K€ MEHATh ()EPMEHTATHBHYIO aKTUBHOCTh. Hepenko HHruouTopsr —
MPOAYKTHl NMPOMEXKYTOUHBIX HJIM KOHEYHBIX PEAKIMH KaKoro-imubo OMOXMMHUYECKOIo Ipolecca.
HekoTopeie mpupoaHble UM CUHTETUYECKUE BEIIECTBAa OKAa3bIBAIOT M30MpaTeIbHOE MHTHOUpPYIO-
miee JeiictBue Ha (epMEHTHl U UCHOJIb3YIOTCS B KauecTBE JIEKaPCTBEHHBIX BellecTB. B Oosbmx
7103aX MO00HBIE BEIIECTBA MOTYT OKa3aThCsl S/IaMH.

BOnBIIMHCTBO JIEKapCTBEHHBIX IIPENAPAaTOB OKAa3bIBA€T CBOE JEHCTBHE, BIIMASA HAa COOTBET-
CTByIOIIME (epMEHTATUBHbIE peaklUuu. MHOrMe Takue Mpenaparbl CXOAHBI ¢ IPUPOIHBIMH CYO-
cTpaTaMd M IOTOMY MOTYT J€HCTBOBaTh KaK KOHKYPEHTHbIE MHTHOUTOPHI (pepMeHTOB. UTOOBI
MOHATh MHOTHE MPOLIECCHI, KOTOPbIE CYHIECTBEHHBI JJIs1 (hapMaKoJIOTUU U TOKCUKOJIOTHH, He00X 0-
VMO MMETh YeTKOE MPECTAaBICHNE O MEXaHN3MaX HHIHOUPOBaHUs ()epMEHTOB.

Mean 3ansaTUs
YMeTh UCTIONB30BaTh 3HAHUSI O MEXAHU3MAaX PEryJSIIUH aKTUBHOCTH (DEpPMEHTOB B MOCIENY-
OOEM M3YUCHUH KIIMHUYCCKUX AUCHUILUIMH JJIs1 YCBOCHUA HNPUHIHUIIOB ITWUAarHOCTUKH 3360J'I€B3HPII>1
Y KOHTPOJIA JICUCHUS, a TAKKE J1JIs1 MOHUMAHUS MEXaHU3MOB JCHCTBUS JIEKaPCTBEHHBIX MPENapaToB,
PETYIUPYIOMNX aKTHBHOCTHh ()EPMEHTOB.

TpeGoBaHus K HCXOHOMY YPOBHIO 3HAHHU I
J171s1 MOITHOTO YCBOCHMSI TEMBI HEOOXOUMO MTOBTOPHTH:
® U3 oOwWelxumuu.
— OCHOBHBIC TTOJIOKEHHUS TEOPUH KaTaJIH3a;
® OUOOP2AHUYECKOU XUMUL:
— TPUMEPHI PA3TUIHBIX TUIIOB XUMHYECKUX PEAKIIHIA;
— KOH(OPMAIIMOHHBIE MTPEBPAICHHS OETKOB.
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151 caMonpoBepKH MCXOITHOTO YPOBHS 3HAHUI BHINOJIHUTE CJleyIolIe 3aaHusl:

3adanue 1. VI3BeCTHO, 4TO CKOPOCTh B3aUMOJCHCTBUS BemiecTB A u B yBenmuumnacek B 3 pasa
nocne ngoGasienust BemecTBa K. B kauecTBe KOHEYHBIX MPOIYKTOB OOHAPYKMBACTCS BEIIECTBO
ABK. SBnsiercsa nu BemecTBo K karanuzatopom?

3aoanue 2. Ilpy NHTEHCUBHOW MBIIIEYHOW pabOTe B CKEJIIETHON MYCKYJaType HaKarjInBaeTCs
MOJIOYHAsl KMCII0Ta, 00pa3yrouiascs B peakluu:

HAJIHH" + CH;-C-COOH « CH3-CH-COOH + HAJT

| |
0 OH

K xakoMy TuIly OTHOCHUTCS IIpUBEACHHAS pEeaKIUs?
A. OKHCIIUTENbHO-BOCCTAHOBUTEIbHAS PEAKIIUS. B. Peaknus cunresa.
b. Peaknus runponusa. I'. Peaknus anekTposusa.

3aoanue 3. BemectBa A u B B3aumoaelictBytoT 1o cxeme A + B «» AB. Ilpu 3anannoii koH-
neHtpauuu A u B uepes 30 MUHyT ycTaHaBIMBaeTCs MOJBM)KHOE PaBHOBECHE, T. €. CKOPOCTH Ipsi-
MOl 1 0OpaTHOM peakiuu ypaBHUBatoTCsA. Kakyto U3 npuBeeHHbIX XapaKTEPUCTUK peakluy n3Me-
HUT BHECEHME KaTanu3aTopa?

A. CkopocTb IpSIMON PEaKIIMH. I'. Bpems HacTyIuieHUs paBHOBECHS.

b. Koncranry paBHoBecusl. J1. KoHLIEeHTpaluio MPOIyKTOB pPeaKIuy.

B. CxopocTb 00paTHOM peakiiuu.

Hpa6uﬂbHOCWZb pemeHuL? npoesepvmnie, conocmasue ux ¢ SmajloHdMu oneenios.

Bomnpocsl 1u1s 00cyxIeHus

1. MexaHu3M (GepMEHTATUBHOIO KaTain3a. Teopus MPOMEeXyTOUHbIX (pepMEHT-CyOCTpaTHBIX
KOMILJIEKCOB, TUIIbI CBSI3€H.

2. IlpeacraBnenue o0 akTHBHOM IIEHTpe (epMeHTa, ero opranuzanus. Teopuu, oObICHAIO-
e padoTy akTuBHOTO 1eHTpa (3. Gumep, J. Konutenn).

3. OcobeHHOCTH CTPOEHUS ANIOCTEPUUIECKHX (PEPMEHTOB, AJTUIOCTEPUUYECKHH LIEHTP.

4. MexaHu3MBbl PEryJsSIMA CKOPOCTU (DEPMEHTATHUBHBIX MPOLIECCOB: U3MEHEHUE KOJINYECTBa
(epMeHTOB, aKTUBHOCTH (PEpMEHTOB, KOHLEHTpPAIIMU CyOCTpaTOB (IPOAYKTOB pEaKLUH), HAINYHUE
n30(epMeHTOB, 00beAMHEHNE (EPMEHTOB B OJU(GEPMEHTHBIE KOMIIJIEKChI, KOMITAPTMEHTAIN3aIUs]
ITPOLIECCOB.

5. KitoueBbie hepMeHTHI, XapaKTEepUCTUKA.

6. Perynsnus akTUBHOCTH (JEPMEHTOB: KOBaJEHTHAs MOAU(DUKALIMSA, aKTUBATOPBl U UHTUOU-
TOpbI (mpuMepbl). Bunsl nHrubupoBanus (HeoOpaTuMoe; 0OpaTUMOe: U30CTEPUUECKOE U aJIOCTe-
pHUYECKOE), XapaKTEPUCTUKA, IPUMEPBHI.

7. MHoxecTBeHHbIE (popmbl (hepMeHTOB (HM30(epMEHTHI U COOCTBEHHO MHOKECTBEHHBIE
¢bopmbl), TpUMeEpbI, OHOTOTUYEeCKast pOlb.

8. MemumuHCKHE acTIeKThl YH3UMOJIOTHH.

JIUTEPATYPA
OcHosnasn
1. Buonozuueckas xumus / B. K. Kyxra [u gp.]. M., Munck : Bunowm, Acap, 2008. C. 58-60, 68-86.
2. Kowucnexm nexunii.

3. Buonozuueckas xumust / A. JI. Taranosuu [u ap.]. Munck : Benapycs, 2013. C. 28-32.
Hononnumenvnas

Jlenunooicep, A. OcroBbl Onoxumuu / A. Jleannmxep. M. : Mup, 1985.

2. Buoxumus yenosexa / P. Mappu [u ap.]. M. : Mup, 1993.

=
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3aganus 1J51 CAaMOCTOATEILHON padoThI

3aoanue 1. VimeliTe mpeacraBieHne 0 MeXaHU3Max (GepMeHTaTHBHOTO KaTanu3a. Obpature
BHHUMaHUE Ha CIEeAYIOLIee:

a) B aKTUBHBIN LIEHTP BXOJAT PaiKallbl aMUHOKHUCIIOT Pa3IMYHbIX YYACTKOB MOJUIENTHIHO-
IO OCTOBA;

0) aKTUBHBIH IICHTP COCTABJISIET OTHOCUTEIHLHO HEOOJIBIIYIO YacTh 00beMa pepMeHTa;

B) aKTUBHBIN LIEHTP pacrojaraercs B yriryoJeHuu pepMeHTa.

1.1. ®epMeHTAaTUBHBII TUAPOIIN3 KUPOB MPOTEKAET B CTO pa3 ObicTpee HE(hEPMEHTaTUBHOTO
mporiecca 3a c4eT o0pa3zoBaHus MPOMEKYTOYHOTO (pepMeHT-CyOcTpaTHOro Komiuiekca. Kakue cBs-
34 CTAaOMIIM3UPYIOT 3TOT KOMIUIEKC?

A. Hounsre. B. Ilentunusie.

b. Bogoponausie. I'". N-rmuko3uaHeIe. . CnoxxHoa(upHEIE.

1.2. Meronom MK-criekTpocKonuu U3ydaid MPUPOAY CBS3EH MEXKIy CyOCTpaToM U CBS3bIBA-
IOIUM YY9aCTKOM aKTHBHOTO IIeHTpa (pepmeHTa. B uem 3akmrodaercs: B3aumo ieiicTBue pepmeHTa u
cyocrpata no /. Konuteny?

A. VI3MeHsieTcs TONbKO KOH(pOpMaIusi akTUBHOTO IIeHTpa hepMeHTa.

b. B Monekyne ¢epMeHTa M3MeHseTcs KOH(OpMaIHs aUIOCTEPUUYECKOro ICHTpa O] JICH-
CTBUEM cyOcTparTa.

B. Ilpu oOpa3oBanum pepMeHT-CyOCTPAaTHOTO KOMILIEKCa B (hepMeHTe U cyOcTpare OJIMHAKO-
BO M3MEHSIETCS HAMPSHKEHNE XUMUYECKIX CBA3CH.

I'. AKTHBHBIN IICHTP TOJXOAMT K CyOCTpaTy, KaK KIF0U K 3aMKY.

3aoanue 2. YcBoiite, 4yTo nelcTBUE (PEPMEHTOB MOKHO MOJHOCTHIO MJIM YaCTUYHO MOJABUTh
(MHTUOMPOBATH) ONPEACTICHHBIMA XUMUYCCKIMHE BEIIECTBAMU (MHrHOUTOpaMu). Jlalite xapakTepu-
CTHKY OCHOBHBIM THIIaM UHTUOUTOPOB.

2.1. Ilpu uccnenqoBaHUU BIUSHHS CATUIMIIATOB HA aKTUBHOCTH (pepMEHTA TIyTaMaTIeTrupo-
TeHa3bl YCTAaHOBJIEHO, UTO C YBEIMYCHHEM KOHIIEHTpaluu cyocTpaTa (riryramata) ot 1,5 1o 8 MMoIb
CTENEeHb MHIMOWPOBAHUS HE U3MEHSETCS. Y AaUB UHIMOUTOP, aKTUBHOCTh (PEpMEHTa MOXHO BOC-
CTaHOBUTH. OTpeienuTe THII UHTHOUPOBAHUS.

A. Heobparumoe. B. O6paTtumMoe HEKOHKYPEHTHOE.

b. O6patumoe koHkypeHTHoe. . UHrubupoBanue no NpuHIMITY «0OpaTHON CBSI3M.

2.2. Jlns Je4eHusT HEKOTOPHIX HH(EKIMOHHBIX 3a00JE€BaHWM, BBI3BIBAEMBIX OAaKTEPHSIMH,
MIPUMEHSIIOTCS CyIb(haHWIaMUIHBIE TTPenapaThl, OJIOKUPYIOIIKUE CUHTE3 (PakTopa pocTa OaKTepui.
Bri6epute MexaHu3M JeicTBUs cynbQaHuIaMUIHbIX IPENapaToB:

A. SBnsrorces pepMeHTaMu.

b. Y4acTByIOT B OKHCIUTEIIBHO-BOCCTAHOBUTENIBHBIX MPOLIECCAX.

B. SBnsroTcs amuiocTepuyecKUMU HHTHOUTOpaMH.

I'. KoHKypHpYIOT C HM-aMMHOOEH30MHON KHMCIOTON 3a MECTO CBSI3bIBAaHUS C aKTHUBHBIM LIE€H-
TpoM depMeHTa, CHHTE3UPYIOMIETO (HOJIMEBYIO KUCIIOTY.

J1. UTHrubupyrot BcacbiBaHue (HOJIMEBOM KUCITOTHI.

3aoanue 3. YCBOWTE OCHOBHBIE CIOCOOBI PErYyJSIUU KaTaIUTUYECKON aKTUBHOCTU (hepMeH-
TOB U MIOHSATHE «MHOKECTBEHHbIE (POPMBI (HEPMEHTOBY.

3.1. B KIMHHUKY JOCTaBWJIM TAlWEHTa C MPHUCTYIIOM OpPOHXHAJIbHOH acTMBL. Y OOJEHOTO
BCJIEJICTBHE JbIXaTelbHOrO anujao3a (pH kpoBu 7,2) CHMXKEHa aKTHBHOCTb (DEPMEHTOB IJIA3MBI.
VYKaKuTe OCHOBHYIO IPUUMHY WHAKTUBAIIMK (DEPMEHTOB I71a3Mbl KPOBH.

A. VI3MeHeHue cTeneHrn HOHU3AIMH MOJIEKYJT ()epMEHTOB.

b. HeoOpatumast nenaryparusi. I'. U3meHeHne KoHIeHTpauu GEepMEHTOB.

B. Pa3pbIB nenTuIHBIX CBA3EH. J. Penpeccust cunTe3a (hepMEeHTOB.

3.2. Ilpu obcnenoBaHnn OOJBHOTO YCTAHOBIJIEHO MOBBIIIEHHE B KPOBH aKTUBHOCTU H30(dep-
MEHTOB KpeaTuHKHHa36l MMu MB. Ykaxure ux obmue cBOHCTBA.

A. TepMonaOUIBHOCTD.

b. UyBCcTBUTENBHOCTD K Pa3IMYHBIM HHTHOUTOpAM.
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B. Dnekrpodopernyueckast OABHKHOCTb.

I'. MonekynspHast Mmacca.

J1. Karanus ogHOU U TOM K€ PEaKLUH.

3.3. K kakomy kimaccy (hepMEHTOB OTHOCHUTCS KpeaTHHKHUHA3a?

A. OkcuaopeayKTasbl. b. Tpaucdepassi. B. JInazel.
I'. 'mnponassl. . N3omepa3sbl. E. JIurassr.

Hpa@ujleOCl’l’lb pemeyuﬁ npoeepbnie, conocmaesue ux ¢ ImajloHamMu omeenioe.

IIpoBepbTe Bamm 3HaHus (CAMOKOHTPOJIb YCBOECHHS TEMbI)

3aoanue 1. bonsHoli C. mocne mpuema BHYTph 20 MJI METaHOJA B TSHKEJIOM COCTOSIHUM JIOCTAB-
JIeH B KJIIMHUKY, TJie €My BBEJIM BHYTPUBEHHO 3TUJIOBBIN CIIUPT B KOJMUYECTBE, KOTOPOE y 3A0POBOTO
YeJIOBeKa BBI3BIBACT MHTOKCUKAIMIO. OOBSICHUTE, TIOYEMY TaKOE JICUYCHHE OKa3bIBaeTcs d(PQPEeKTHB-
HBIM, YUUTBIBAs, YTO BBICOKAs TOKCMUYHOCTh METaHOJa 00YCIIOBJIEHA JEMCTBUEM MTPOAYKTa €ro MeTa-
Oom3Ma — GopMalbaeruia, 00pa3yroIIerocs B EYCHHU MO ICHCTBUEM alTKOTOJIbICTHIPOTCHA3HI.

A. DTaHON — KOHKYPHUPYIOUINI cyOCcTpaT JUIsl allKOTrOJIbAeTHAPOTreHa3hI.

b. DraHou BEI3BIBACT NeHATYpAHIO epMEHTA.

B. Benencreue namenenus pH cpensl.

I'. [TponuCXOaUT YaCTUYHBIN MPOTEOJIH3 MOJICKYIIBI (hepMeHTa.

J1. DtaHon cBa3bIBaeT (hopMasbAETU.

3aoanue 2. Ilpu nedyeHuu omyxoJseil MOUenosoBOd CUCTEMBbI B KIIMHUKE MPUMEHSIETCS IIperna-
pat MeToTpekcaT, 0OpaTUMbIil KOHKYPEHTHbBII MHIMOUTOP ITUTHAPO(OIaTpeyKTas3bl, KaTalu3upy-
IOIIeH CUHTE3 TeTparuApodoreBoil KucaoTel. Ha B3auMONEMCTBUU C KAKMM KOMITOHEHTOM OCHO-
BaH MEXAaHMU3M JIEHCTBUS TOrO Ipenapara’?

A. AnloepmeHTOM. I'. IIpocTeTnueckoi rpymnIon.

b. AKTHBHBIM LIEHTPOM (hepMeHTa. J. CybcrpaTtom.

B. AnnoctepuueckuM HEHTPOM (epMeHTa.

3aoanue 3. Kpome H' u yriekucnoro rasa, cBa3biBaHHE KHCIOPOJA TeMOTTOOMHOM PEryiu-
pyercs 2,3-mudocdoriuieparom, KOTOPBIM TPUCOCTUHAETCS K OCJIKY B ydacTKaX, MPOCTPaHCTBEH-
HO yZaJIeHHBIX OT reMa. Kak Ha3bIBaeTCs TaKOM BUI perysanun’?

A. Perynsauust no npuHUuny oOpaTHON CBS3H.

b. YactuuHblil npoTeoan3 MoseKybl hepMeHTa.

B. [IpucoennHenune win OTHICTUIEHUE OeIKa-pETysTopa.

I'. IlpucoeauHenue UK OTIIEIICHHE HU3KOMOJIEKYIIPHOTO YQdeKxTopa (MOAYIATOpa).

J1. ®ocdoprnpoBaHre MOJIEKYIbI.

3aoanue 4. B xnerkax E. coli cuHTe3 NMUPUMHUANHOBBIX HYKJIEOTHJIOB OCYILECTBISETCS IO
cxeme metabonuyeckoro mytu: CO, + NHz + 2AT® — Py — P, — YTO — HUTO. [Ipu yBenuue-
HHUM B KJeTKe KOHUeHTpaunu L[T® cuHTe3 NupuMUIMHOBBIX HYKJICOTHAOB Ipekpamiaercs. Kakoin
BU/JI PETYJISALUU ONUCAH?

A. Annoctepudeckasi peryssims. I'. Tlpucoeauuenne GEIKOB MHTHOUTOPOB.

b. YacTuuHbIN TPOTEOIU3. J. OtmieruieHue 6eIKOB MHTHOUTOPOB.

B. ®ochopunupoBanue Mosiekynbl GepMeHTa.

3aoanue 5. B nHKyOallMOHHYIO Cpey, COJIepKalllylo CyOCTpaThl — ajJaHMH, aclapTar U Kpe-
aTHH, BHECHU (hepMEHTHI alaHMHaMUHOTpaHcdepasy, acnapraTaMuHOTpaHCepa3y U KpeaTHHKUHA-
3y. Kakue oOmiue npu3Haky XapakTepHbI A7 3TUX (EepMEHTOB?

A. @epMeHTBI KaTAIU3UPYIOT OJHY U TY K€ PEAKIUIO.

b. ®epMeHThI KaTanU3UPYIOT OJUH TUII PEAKLIUN.

B. ABnsrorcs nuzodepmeHTHHIMU (hOpMaMHU.

I'. OcymecTBisIIOT nepeaady HEPBHBIX UMITYJIbCOB.

J1. ObnagaroT rpymnmnoBoi cnenu@uIHOCTHIO.
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ITaJI0HbI OTBETOB K PelIeHUI0 3a1aHu il
Jlna camonpogepku ucxoo0nozo ypoeHsa 3HAHUIL

1- mer. 2-A. 3-T.
Jlna camocmosamenvhou padomet:
1.1-A,b.12-B. 21-B. 22-T. 3.1- A. 3.2-A, 1. 3.3-b.

CAMOCTOSTEJIBHAS PABOTA (60 munyT)
HNHCTPYKIHUS K NPAKTHYECKOMY 3aHATHIO

Konuuecmeennoe onpedenenue akmugHocmu o-amuiasvl CiloOHbl

MeTo/ OCHOBaH Ha ONpENEICHNH HAUMEHBIIETO KOJIMYECTBA aMUIIa3bl (MIPU MaKCUMAIbHOM pa3-
BEJICHUU CIIFOHBI), TOJTHOCTHIO PACLICIUIAIOIIETO BECh 100aBIEHHbIM Kpaxman. AMuIa3Has akTUBHOCTb
CIIIOHBI BbIpaxaeTcst konuuecTBoM 0,1%-Horo pactBopa Kpaxmajia B MUJUTIJIMTPaX, KOTOPOE pacilen-
nsierca 1 mut HepasBeneHHo# cimoHbl 1pu 38 °C B Teuenue 30 MuH. B HOpMe aMuna3Has akTUBHOCTb
cimronbl paBHa 160-320. AMunasHasi akTHBHOCTB 00o3Havaercsi «A 38°%/30'». DTOT MeTo] MUPOKO HC-
TIOJTB3YETCS IS ONPEISNICHNS] aMIJIa3HOW aKTUBHOCTH KPOBH Ml MOYH.

Xoo pabomut. B 10 mpoObupok HAMMBArOT MO 1 MJT BOJABI M B 1-10 U3 HUX A00aBJISIOT 1 M1 pasBe-
nenHo#t B 10 pa3 cironsl. ConepkuMoe 3TOH MPOOUPKH TIEePEeMEIIMBAIOT, HECKOJIBKO pa3 BTATHUBAS U
BBIITYCKasl )KUJKOCTh U3 nunetku. HabuparoT B numeTky 1 Mil cMecH U IEpEeHOCSAT ee BO 2-10 pooup-
Ky. Conepkumoe 3Toii MpOOUPKU NEPEMENINBAIOT, U 1 MJI CMECH MEPEHOCAT B 3-10 MPOOUPKY U T. 1.
no 10-ii mpobupku. M3 10-it mpoOupku oTOuparot 1 mMi cMecu U BbUIMBAIOT. Bo Bce mpobupku 1o-
6aysror 1o 1 mut Bogter 1 1o 2 mut 0,1%-HOro pactBopa Kpaxmaia, epeMenInBaioT, BCTPSIXUBAs PO-
oupku, 1 nomemaroT B Tepmoctar npu 38 °C Ha 30 mun. [locne nukyOanuu npoOHPKU OXJIAXKIAIOT
BOJIONPOBOAHOM BoJOW, n00aBistoT no 1 kamie 0,1%-Horo pacrtBopa Hona u nepememnBatoT. [Ipu
peakLuu ¢ HOJJOM KUIKOCTh B MPOOUPKAX OKPAILIUBAETCS B JKENITHIN, PO30OBBIN U (PUONETOBBIN 1IBETA.
OTMeyaroT MOCHENHIO MPOOUPKY C KEJITOW OKPACKOM, IZie TUAPOIU3 KpaxMayla HpoIleNn MOJHO-
CTBIO, U JIeNatoT pacyer. [lomyyeHHble TaHHbIE 3aHOCAT B TaOJHILY:

I'maponus kpaxmasa B IPUCYTCTBHM (DEPMEHTOB CJIIOHBI IPH Pa3JIHYHOM ee pa3BeleHH U

Pa3Benenne cJalOHbI
1:20 | 1:40 [ 1:80 | 1:160 | 1:320 | 1:640 | 1:1280] 1:2560 | 1:5120 | 1:10240
IIpodupxkn
1-1 2-51 3-71 4-51 5-11 6-51 7-s1 8-11 9-n1 10-n1

Oxkpacka pac-
TBOpa C WOJIOM

BriBobl

Pacuem. OT™MeTuB nIpoOUPKY, TJ€ THAPOIN3 KpaxMaia MpoLIell MOJHOCThIO MPYU HaUMEHbIIIEM
KonnyecTBe (hepMeHTa (>keTas OKpacka pacTBOpa), [0 KOJIMYECTBY HEpa3BEACHHOM CIIOHBI B AaH-
HOM MpoOupKe pacCUUTHIBAIOT aMUJIA3HYIO0 aKTUBHOCTH CIIIOHBI MO CIEAyIOUIe mponopuuu: 4 mi
cimonsl pacienuin 2 mi 0,1%-Horo pactBopa kpaxmania; | mu cironsl pacienun X mi 0,1%-Horo
pacTBopa Kpaxmaia, rae 4 — KOJMYeCTBO Hepas3BeleHHOU ciroHbl. Hampumep, sxenrtas okpacka
nosiBUiIach B 4-if mpoOupke, rae ciaroHa Oblia pa3BeaeHa B 160 pa3z; 1/160 mi cioHBI paciienuia

2 mn 0,1%-HOTO pacTBOpa Kpaxmaina; | MJI HEpa3BEICHHOW CIIOHBI pacIIenmmyi X M
0,1%-nor0 pacTBOpa Kpaxmarna:

Xx=21160/1=320mx 0,1%-H0TO pacTBOpa KpaxmaJa.

CiieioBaTeNnbHO, aMiasHas akTuBHOCTh A 38°/30/ pasHa 320.

OTtBeT:
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BriBon:

HOI[HI/ICB npenoaaBaTeCii:

TEMA 4. BBEAEHUE B METABOJIN3M. IEHTPAJIbHBIMKATABOJIMYECKHIA
IIYTbh — IIUKJI KPEBCA

AKTYaJIbHOCTbH TeMbI

3HaHNe 3aKOHOMEpPHOCTEeH M 0COOEHHOCTEH MeTabonm3Ma HeoOXOAMMO IS TaldbHEHIero H3y-
4yeHHs: oOMeHa YIJIeBOJIOB, JIMIIUIOB M OEJIKOB HAa YPOBHE KJIETKH M OpraHU3Ma, JUIs IOHUMaHHs MeXa-
HHU3MOB PETYISIMN UX METaboIM3Ma ¥ BOSMOXKHOIM KOPPEKIMH HapyIICHU oOMeHa BEeIecTB. Y CBOMB
3HA4YCHHEC NCHTPAJIbHBIX MeTa00IMIECKIX HyTefI JUIA 3HepF006CCH€‘-I€HI/DI KJICTOK, MOXHO ITOHATH IIpHU-
YUHBI TUTTIOKCUYECKUX COCTOSIHUH U MX CBA3b C KJIETOUHOM 3HepreTukoil. Ilockonbky HapylieHus 3Hep-
reTHYEeCKOro OOMEHa JIe)KaT B OCHOBE IMAaTOTe€He3a MHOTHX 3a00JICBaHUI, 3HAHUE MEXaHU3Ma (DYHKITHO-
HUpoBaHus HukiIa Kpebca mo3BoJMT Bpady MPOBECTH MPABHIbHYIO KOPPEKLHIO METabOIMYECKUX
HapymeHNH (KOKapOOKCcHiIa3a, KOMIOHEHTHI aICHIJIOBOM CHCTEMBI, CYKITUHAT H JIp. ).

Mean 3ansaTUs

[MoxyunTh npejicTaBiIcHUE O METa00IM3Me, aHAOOIMIECKUX U KaTabOJIMYECKIX MEeTadoInye-
CKUX MYTAX, UX PaIMYUiAX H B3auMOCBs3U.. ChopMupoBaTh MpenCTaBICHUE O JTUMOHHOKHCIOM
ke Kpebca kak 1ieHTpaibHOM MEeTab0JIMYeCKOM MyTH, O 3HAUYCHUH BOJOPOIOHOPHOM (YHKIIUU
LTK nns nanbHEHIINX OKUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIU B IIEMTH TKAHEBOTO JIbIXAHMS,
MOHATH KaTabO0JIMYECKYIO M aHabomu4eckyro Gynkmu mukia Kpeodca.

TpeOoBanus K HCXOAHOMY YPOBHIO 3HAHU I

J1J1 TOJIHOTO YCBOEHMS TEMbI HEOOXOANMO TIOBTOPUTD:
® 13 OuoNo2UU:
MOHSTUS «OOMEH BEIIECTBY, «aCCUMIIALNS, «IUCCUMMIISALIUS» U CBA3b MEXKY HUMU;
® o0OwWell xumuu.
MOHSTHE «OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKLUN», CIIOCOOBI OKUCIIEHUS BEIECTB,
OCHOBBI OMO3HEPTeTUKH, TOHATHS «MAKPOIPTUUECKAs CBA3b), «KMAKPOIPI»;

® OUOOP2AHUYECKOU XUMUU

— crpoeane AM®, AII®, AT®D, nupodocdata, TUKapOOHOBBIX, TPUKAPOOHOBBIX KHUCIOT,
0-KETOKHCIIOT, THIPOKCUKHUCIIOT;

® HOPMANbHOU PUUOTIO2UU:

— TIOHSATUE «OCHOBHOI 0OMEHY, SJHEpreTHyecKas pojib 0OMEHa BELIECTB;

® YUMONO2UU.

— CTPYKTypa MUTOXOHJPHIA;

® Ouoxumuu:

— KJIacc OKCHMIOPENYKTa3bl; JEerHporeHashl; crpoenue kopepmentos ®MH, A, HALT,
HAJI®";peaxiuu 1ekapOOKCHINPOBAHHS.

JJ1si caMonpoBepKH MCXOHOT0 YPOBHS 3HAHUI BBIIIOJIHUTE CJEeAyIOLINe 3aJaHUA:

3aoanue 1. K pacTBOpy ruJIpoOXHHOHA JOOABWIIM OKHCIUTEIb, B pE3YyJIbTaTe YeTr0 PacTBOP IO-
TemHel. KakoBa mprurHa U3MEHEHUs OKPACKHU TUAPOXUHOHA?

A. 'MIpOXMHOH MIPUCOEINHUI 2 3JIEKTPOHA.

b. 'napoxuHoOH OKHCIUIICA.

B. I'nipoxuHoH pucoequHui 2 aToma BOJ0po/Ia.

I'. I'uapoXmuHOH BOCCTAaHOBUIICS.

. I'mapoxuHOH oTAad 2 aToMa BOJOPO/a.
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3aoanue 2. Ilpoananuzupyiite GopMyibl yKazaHHBIX HUKE COSIMHEHUHN U YKaKUTE, K KaKOMY
KJIacCy BEIECTB OHM OTHOCSTCH.

A. JIlukapOOHOBBIE KHCIIOTHI. B. MoHOKapOOHOBBIE KHCIOTHI.
b. TpukapOOHOBBIC KHCIIOTHI. I'. a-Ketokucnaotsl. . T'uaApOKCUKUCIOTHI.
COOH COOH COOH COCH
| l l l
CH, C=0 CHOH CH,
| | | | COOH
CH, CHs CH;  HO — C—COOH |
| CH3
COOH CH,
COCH
2.1 2.2 2.3 24 25

3aoanue 3. K HaNMCaHHBIM HIDKE PEeaKIHsIM moadepuTe GepMeHThI. YKaXHUTe KJIacc.
COOH COOH 32

31| |
- DAJ] DAJTH, CH
| 2 " COOH CH,
CH, —_—— CH | |
| | C= ( (=
CH3 H
COOH COOH
33 | |
p—r
CHOH TH
éOOH H:0 COOH

HpCZGMJleOCmb pemeuuﬁ npoeeponie, conocmaeue ux ¢ ImdajiloHadMu omeenioe.

Bonpocs! 1u1s1 06cyxneHust

1. Merabonu3m, TUHEHHBIE U MUKINYECKAE METa00JIMUYECKUE TTyTH, PEryIsaTOpHbIE (KItoUue-
BbI€) ()EpPMEHTBHI.

2. Kartabomu3M 1 aHabOIM3M, pa3iiNydurs U B3aUMOCBSI3b MEKIY HAMHU.

3. Peaknuu neruapupoBaHus KaKk OCHOBHOW crocoO OKHMCIIEHMS BEIIeCTB B opranusme. [1u-
pUAMH3aBUCUMBIE U (pIIaBUH3aBUCUMBbIE aeruaporeHasbl. Pons BuramunoB PP u B; B okucaurens-
HO-BOCCTAHOBUTENBHEIX peakiusax. Cxematuueckoe crpoeHue kodepmentos HAJIY, HALD',
OAJl, DMH.

4. AneHunoBasi CHCTEMaKJIETKH, €€ yJyacTHe B dHepreTuueckom oomene. LlenTpanbHas ponb
AT® B mporieccax, CBsI3aHHBIX C 3aTparoit 3Hepruu. CrnocoOwl cunte3a ATD: cybcTpaTtHoe, OKHC-
nutenbHoe GochoprnpoBanue. IloHsTHe 0 MakpoIprax.

5. Hukn tpukap6onoBeix kucioT (L[TK) xak neHTpanbHblii MeTabonndeckuil myTh. Jlokanu-
3anus pepmentoB LITK, xumusm peakuuii (cxema), epMeHTHI, KOQEPMEHTHI.

6. Herunporenasnsie peakiun [[TK kak MCTOYHUK BOAOPO/IA TSI CHCTEMBI TKAHEBOTO JIbIXa-
Hus. [lexapOokcunupoBanue B 1ukie Kpebca kak MexanusMm oOpazoBanus B kietkax CO; — Ko-
HEYHOI0 IPOAYKTa KaTaboJu3Ma COeIMHEHUH yriaepoa.

7. ©yakuu L[TK: uaTerpatuBHas, katabonnyeckasi, aHaOoIUdecKasi, SHEPreTUIecKasi, BO-
TopoAoHOpHAs. AHaruiepoTHdeckue peakiuu. Perymsmus padorst [{TK.
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3aganus 151 CAaMOCTOATEILHOM padoThI

Jlnsl ycBOEHHUsI MaTepuasa TeMbl CllelyeT 0OpaTUTh BHUMAHUE Ha CIIEYIOLIee:

1. IITK npexacraBnsier co00i KOHEYHBIN MyThKaTabO0IM3Ma,00IIUi ISl OKUCIICHUS TPOIYK-
TOB pacrajia 0esIKoB, )KUPOB 1 yIJIEBO/OB.

2. ITK ciny>XdT UCTOYHHKOM CTPOUTEIBHBIX OJIOKOB JIJIsl MPOIIECCOB OMOCHHTE3a (TeM, aMHu-
HOKHCJIOTBI, TJIFOKO3a U T. 1.).

3. BOJBIIMHCTBO TOIUIMBHBIX MOJIEKYJ BCTYIAIOT B IIUKJI B BUIE anleTniI-KoA.

4. B xoJie peakuuii UK ABAKIbI IPOUCXOIUT JeKapOOKCUIMPOBaHUE ¢ 00pa30BaHUEM KO-
HeyHoro npoaykra COx.

5. B pe3ynbraTe yeThIpex NEruapOreHa3HbIX peaklil BOCCTaHABIMBAIOTCA TPU MOJIEKYJIbI
HAJI" n onna momekyna ®AJ]. DTH BOCCTAHOBIIEHHBIE MEPEHOCUMKH OKHCIIAIOTCS 3aTeM B IENH
IepeHoca JIEKTPOHOB BHYTPEHHEH MeMOpaHbl MUTOXOHJIPHH.

6. ITK ¢yHKIMOHUpPYET TOIBKO B a’3pOOHBIX YCIOBHSAX, IMOCKOJBKY pereHeparus BOCCTa-
HOBJICHHBIX KOEPMEHTOB MMPOUCXOJUT TOJIBKO IIPU MEPEHOCE 3TEKTPOHOB Ha Os.

7. IlepeHOC AJIEKTPOHOB Ha KUCJIOPOJ CONPSIKEH € OJHOBPEMEHHBIM oOpa3zoBaHueM ATO
(oxucnurensHoe (GocopunupoBanue). CKOpOCTh LUKIIA 3aBUCHUT, B MEPBYIO OUYEpPElb, OT SHEPre-
TUYECKOTO 3apsiaa KIETKH.

3a0anue 1. Y 3KCIEpUMEHTANbHBIX >KUBOTHBIX HCCJIEIOBAIN BIUSHHE BUTAMHHOB Ha CKO-
pocts LITK. ITpu oTcyrcTBUM Kakoro ButamuHa ckopocts peakuuii LITK ne Hapymanaces?

A. [lnanokobanamuH. b. Tnamus. . PubodauH.

B. IIanTOTEHOBAS KHCIIOTA. I'. Hukotnnamu.

3aoanue 2. B xone peakuuii nukia Kpedca mporcxoauT BOCCTaHOBIIEHHE KOPEPMEHTOB Ue-
TeIpex JeruaporeHas. Ykaxure cyocrparsl LITK, npuuacTHble kK MOSBICHHIO aTOMOB BOAOPOJA B
COCTaBE COOTBETCTBYIOIINX KO)EPMEHTOB:

A. Iutpar. B. ®ymapar. J1. AkoHHUTAT. XK. Cykuunar.

b. a-Kerormyrapar. I'. Manar. E. N3omuTpar.

3aoanue 3 .IlopOepute PepMEHTHI K COOTBETCTBYIOIIUM PEaKIUIM:
1. Oxkcanoarnerar + anermin-KoA + HyO — murpar + KoA-SH.

2. Usomutpar +HAJI"—a-ketormyrapar + HAJTHH' + CO,,

3. Cykumnuin-KoA + T'/I® +H3PO4 <> Cykuunar + I'TO + KoA-SH.
4. dymapat + H20 <> manar.

A. ®ymaparruzaparasa. b. Ilurparcunrasa.
B. Cyknunun-KoA-cunTteTasa. I'. U3oumTparaernaporeHasa.
3aoanue 4. K xaxxaomy pepMeHTy o0epUTe COOTBETCTBYIOIIUI KOYEPMEHT:
1. CyKnuHaTaeruporenasa. A. ©MH.
2. HAJIH'H'-neruznporenasa. b. ®AJL
3. ManareruiporeHasa. B. HAJT".
4. a-KerormyrapaTaeruaporeHa3Holii I'. TII®.
KOMIUIEKC ()epMEHTOB. J1. KoA-SH.

E. JInnoesas xuciora.

HpCIGMJleOCWlb pemeﬂuﬁ npoeepovnie, conocmaeue ux ¢ oImajiloHadmMu omeenios.
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IIpoBepbTe Bamm 3HaHUS (CAMOKOHTPOJIb YCBOCHHS T€MbI)

3aoanue 1. B mykie TMMOHHOM KUCJIOTHI IS paciieryieHus anetui-KoA Hcmoas3yroTes ciie-
nyrorue GEepMEHTHI:

1) nuTparcunTasa;

2) akOHUTATTUIpaTa3a;

3) U30LUTpPATACTUAPOTECHA3A;

4) o-keToryTapaTAeruporeHa3Hblii KOMIUIEKC;

5) cykumnun-KoA-cunTeTasa;

6) CYKUMHATIETHAPOTreHas3a;

7) dbymaparrunparasa;

8) ManaraeruaporeHasa.

1.1. Hanuimmre XuMHYECKYIO peakiuio (cxema), KaTalu3upyeMyro KaKIbIM U3 3TUX (PepMEHTOB.

1.2. Kakoif kopepMeHT Wi KohepMEeHThl HEOOXOIUMBI I PabOThl TPETHETO, YETBEPTOTO,
IIECTOTO U BOCBMOTO (hepMeHTOB?

1.3. Jlst kaskaoro u3 GepMEeHTOB YKXKHUTE, K KAKOMY U3 MEPEUHCICHHBIX HIKE TUITOB MPH-
HAJUICXKUT KaTaln3upyeMasi UM peakiys: KOHICHCANNs, NeTUAPATAIHs, THAPATaINs, IeKapOOKCH-
JMPOBAHKE, OKUCIIUTEIIbHO-BOCCTAHOBUTENBbHAS peakius, pocoprmupoBanre Ha ypoBHE CyOCcTpa-
Ta, N30MEPU3ALIHSL.

1.4. Ykaxure, K KAKOMY KJIACCY OTHOCUTCS Kax bl 13 epMeHTOB 1uKiIa Kpeodca.

3aoanue 2. Y 3KCHEPUMEHTAIBHOTO )KUBOTHOT'O Ha (DOHE BHYTPUBEHHOI'O BBEJICHUS IIIOKO3bI
ompenenuin cHmwkeHue aktuBHocTH (epmentoB L[TK. Kakue coenuHeHHs SBISIOTCS HEMOCPE-
CTBEHBIMU UX MHTUOUTOpamMu?

A.HAJ®GHH". b. HAJT". B. HAJITHH". [LAT®. . ALD.

3adanue 3. bByner a1 mpouCcXoIuTh HAKOIUIEHHE OKCalloalleTara, ecil K SKCTPaKTy, CoJaepKa-
memy cyocrparsl, pepmentsl u kodepmenTtsl LITK, nodaButs anetmin-KoA? O6bsacaute Bamn oTser.

3aoanue 4. B KIUHUKY TOCTaBUIJIM MOCTPA/ABIIMX BO BpeMs 3€MIIETPACEHUS, HAXOIUBIINXCS
6e3 nmunm 10 gueit. MiccnenoBanus aktuBHocTH (hepmenToB LITK nokazanu peskoe cHMKEHUE CKO-
poctu 3TOro npouecca. Kakue nociaencTsus 3To UMEET ISl OpraHuzma’?

A. OGe3BOKUBaHUE.

B. CHMxeHue ypoBHsI INIFOKO3bI B KPOBH.

b. Camxenue ypous ATO.

I'. O6pa3zoBanue OOJBIIOr0 KOJIMYECTBA YHIOT€HHON BOIBI.

ITaJIOHBI OTBETOB K PelIeHUI0 3aaHUI
Jlna camonpoeepku ucxo0Ho20 ypoeHs 3HAHUIL:
1-BJ.21-A.22-T.23- . 2.4 - b. 2.5- B.3.1- nerunporenasa, OKCHJIOpeayKTa3a; 3.2—
nexapOokcuiasa, muasa; 3.3— aeruaparasa, auasa.
na camocmoamenvnoit padbomot.
1-A.2-B,T,E,K.3-15;21';3B;4A.4-15b;2A;3B;45,B,T', I, E.

CAMOCTOATEJIBHASA PABOTA (60 munyT)

HNHcTpyKIus K NPAKTHYECKOMY 3aHSTHIO

Pabora 1. H3yuenue gpynkyuonuposanusn I[TK no yovinu ayemun-KoA

Ipunyun memooa. Ilepseiit stan LITK — peaxnust konaencanuu anetwn-KoA ¢ okcanoare-
TaTOM, KOTOpasi OCYILECTBIIAETCS UTpaTcuHTa30i. OOpa3oBaBLIascsa JTMMOHHAs KUCIIOTa MOJBEp-
raercsi NMPEeBPALICHUI0 B LHUKIE TPUKAPOOHOBBIX KHCIOT, a ocBoboauBiuiicss KoA-SH moxHO
OTIpeIeNsATh, UCIONB3Ys peakTuB PonnHa (MosBiIsIeTCs cuHee okpamuBaHue). Eciu 6mokupoBath
LITK manoHoBo# kuciaoToi, To anetuin-KoA ne ucnonsdyercs 1 KoA-SH He obOpasyercs. s pa-
OOTBI CIIOJIB3YEM FOTOBBIN TOMOT€HAT MEYEHHU.
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Xo0 pabomvi.B KOHTPOIBHYIO U OTBITHYIO TPOOMPKH BHOCSAT PEAKTHBHI COTJIACHO CXEME:

Ne Coaep:xkumoe mpooupoK KonTpoasb OnbIT
1 Docdarnsriii 0ydhep pH=7,4 2,0 M 2,0 M1
2 P-p anetmin-KoA 0,5 0,5
3 P-p okcanoanerara 0,5 0,5
4 P-p MajI0HOBOM KHCJIOTBI 1,0 -

5 DU3NOJOTHIESCKHI P-P — 1,0
6 T'oMorenar neueHu 0,5 0,5

WNuky6anus 10 MUH Ipy KOMHATHOH TeMIiepaType

7 Peaktus ®onnua A 0,5 0,5
8 Peaxtus @onuna b 0,5 0,5

Pesynbrar (okpacka pacTBOpOB):

BriBon:

PaGora 2. H3yuenue gpynxkuyuonuposanusn I[TK no oopazosanuto yenexkuciozo 2aza

IHpunyun memooa. llpu oxucnenun anetui-KoA B LITK o6pasyercst yriekucinslii ra3, KoTo-
PBIN CBS3BIBACTCS THAPOKCUAOM KAIBIHS U ONPEICIISICTCS MPU T00ABICHUU CEPHOU KUCIOTHI TIO
BBIJICTICHUIO MTY3BbIPHKOB Ta3a.

Xo0 pabomvi.B KOHTPOJIBHYIO U OTIBITHYIO MPOOUPKH BHOCST PEAKTUBEI COTJIACHO CXEME:

Ne Conep:xumoe npooMpoK Kourpoasb OnbIT
1 | ®ocdarserit Oydep pH=7,4 2,0 M 2,0 M
2 | P-p anetun-KoA 0,5 0,5
3 | P-p okcanoarerara 0,5 0,5
4 | P-p MaJIOHOBO# KHCJIOTBI 1,0 —

5 | UnkybannonHsIit p-p — 1,0

6 | P-p Ca(OH), 1,0 1,0

7 | T'oMorenar neuenu 0,5 0,5
Wuky6anwms 10 MUH Ipy KOMHATHOH TeMIieparype

8 | 0,1 H p-p cepHOI KHCIOTHI | 1,0 | 1,0

Pe3y.]'II>TaT (BBI)ICJIGHI/IC YTJICKUCIIOTO ra3a):

BriBo:

Pa6ota 3. H3yuenue ¢pynkyuonuposanus I{TK no oopazosanuto amomos éooopooa

Ipunyun memooa. Ilpn oxucnenun anetun-KoA B LITK obpasyercs 8 aToMoB Booposa, Ko-
TOpbIE OTLIEIUISIFOTCS MPU YYaCTUU COOTBETCTBYIOUIMX JETHAPOreHa3, B KauecTBE aKIIeNTopa Hc-
none3yercs 2,6-auxnopdenonurnodenon (2,6-AXDPU). Ecnu mukn ¢pyHkmuoHupyert, To 2,6-AXDU
BOCCTAHABJIMBAETCS U O0ECIIBEUNBACTCS.

Xo0 pabomoi. B KOHTPOJIBbHYIO M ONBITHYIO POOUPKH BHOCSIT PEAKTUBBI COTIACHO CXEME:

Ne Coaep:xumoe npooupoK Koutpoan OnbIT
1 ®docdarusiii 0yhep pH=7,4 2,0 M 2,0 M
2 P-p anietun-KoA — 0,5
3 P-p HIYK — 0,5
4 HuctunnupoBanHas Boja 1,0 -

5 l'omoreHat nevyeHu 1,0 1,0
6 0,001 1 p-p AXDPU 1,0 1,0

Wuky6anus 15—20 MuH Ipy KOMHATHOH TeMIiepaType
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Pesynbrar (0kpacka pacTBOpPOB):

BriBox:

IToanuce npenonasarens:

TEMA 5. BUOJIOI'MYECKOE OKUCJIEHUE. OKUCJ/IMTEJIBHOE
POCPOPUIMPOBAHMUE. IIYTU YTUJIN3ALIUU KUCJIIOPOJA KJIETKAMU

AKTyaJIBHOCTL TEMbI

3HaHue Mmpolecca OKUCICHUS BOJOPOJa B MUTOXOHAPHUSIX ¢ 00pa30BaHUEM SHAOTEHHOW BO/IBI,
KOTOpPO€ MPOTEKAET C BBIACICHUEM 3HAYUTEIHLHOTO KOJUYECTBA SHEPTUH, 3aracaeMoid B Makpodp-
rudeckux cBa3ax AT®, HeoOX0oAUMO Ui MOHMMaHHUS OCHOBHOTO MYTH YTHIW3AIMH KHUCIOPOAa B
KJIETKE B HOPME U MATOJIOTUHU. | MTIO9HEPreTHYECKUE COCTOSIHUS, BO3HUKAIOIINE B pe3ysIbTaTe Hapy-
IIeHUs1 Pa0OTHI JbIXATEIbHOM 1IeTIH, HAPYIICHUS CONPSKEHUS AbIXaHus U (PocopuupoBaHusi, HEO-
CTaTOYHOTO MOCTYIJICHUSI CyOCTPAaTOB OKUCIICHHS, JIEXKAT B OCHOBE PA3BUTHS MHOTHX MATOJOTHYE-
CKUX cocTosiHMiA. JIedeHne nociaeqHux TpedyeT 4eTKOro MpeACTaBIeHus: 00 OKHCIU-TENbHOM (ocdo-
PHWIMPOBAHKH, O CIIOCO0AX €ro PEeryiIsiuy, YHEPTeTUISCKON MEHHOCTH CyOCTPaTOB, MOCTABIISIOIINX
aToOMBbI BOJIOpOJia B AbIXaTelbHYIO Lenb. HekoTopsle u3 HUX (cyOcTpaTsl 1ukina Kpebca — murpar,
CYKIIMHAT) UCHOJB3YIOTCS I KOPPEKIIMU METa00IMYeCKUX HapyieHui. OKCUTeHa3HbId yTh YTH-
JU3AIMK KHCJIOPOAa UMEET BayKHOE 3HAUEHHUE B Mpolieccax 00e3BpeKMBaHus B OpraHu3Me KCeHOOUO-
TUKOB Ml TOKCHYHBIX METa0O0JIUTOB.

Mean 3ansaTUS

[ToyunTs mpeacTaBiIeHNe O MyTAX YTHIM3ALUU KHCIOPOa KIETKaMK; O JIOKATU3AILUH, CTPO-
€HUU U (PYHKIIMOHUPOBAHUM KOMIIOHEHTOB JIBIXaTeIbHOM 1IeNH U LIeNU MUKPOCOMHOTO OKHCIIEHUS,
00 OKHMCIUTENIBHOM (hochopuIpoBaHUN. Y CBOUTD, UTO COMPSIKEHHUE JbIXaHUs U Gochopuiupona-
HUS CIY>)KUT OCHOBOM HOpMaJIbHOT'O 3HeproodecneueHus kieTku. [loHumars 3HaueHue MUKPOCOM-
HOTO OKHCJICHHUS JIJISl KU3HENEATeIbHOCTH KIETKH. HaydnThCcsl MPUMEHSTh 9TH 3HAHUS MPH TOCIIe-
AYIOLIEM U3y4eHHH KJIETOYHOT0 MeTabon3Ma.

TpeGoBaHus K HCXOHOMY YPOBHIO 3HAHU I

JUJ1s IOJTHOTO YCBOEHUS TEMbI HEOOXO0IUMO MOBTOPUTH:

® U3 oOwell XumuuL:

— TIOHSTHUS «OKUCJIEHUE» («OKHUCIHUTENbY), «BOCCTAHOBIEHHUE» («BOCCTAHOBUTEIDY), «OKHUC-
JINTEIbHO-BOCCTAHOBUTEIBHBIE pPEAKIUU», «PEIOKC-TIOTEHINAN», «MaKpOIPTrU4ecKas CBS3b),
«MAaKpOIPru»;

® OUO0Op2aAHUYECKOU XUMUU

— crpoerne AT®, ee poib Kak YHMBEPCAJIHHOIO MaKpod3pra; 0apOMTypoBas KHCIOTa U ee
IIPOU3BO/IHBIE;

® YUMONOUU:

— CTpPOEHHE MUTOXOHJIPHAIIbHON MEMOpPaHBI;

® OuoXUMUU:

KJIacC OKCUIOPEAYKTa3bl, MUPUAUH- U (DIaBUH3aBUCHUMBbIE JETUIPOreHa3bl, CTPOCHHUE M
dynkuuonuposane HAJI", ®MH, ®AJI; BogopoaaoHopHas dyHkius mukia Kpebea; cybeTparst
L TK, mocrapisitomire BOAOPOA B AbIXATEIbHYIO LETIb.
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151 caMonpoBepKH MCXOIHOTO YPOBHS 3HAHUIA BHINOJHUTE CJIeyIolIne 3aJaHus:

3aoanue 1. Kakue u3 npuBeACHHBIX YTBEpXKICHUH He XapakTepu3ytoT ATD?
A. IlyprHOBBIN HYKJICOTHN.

b. YHuBepcalibHbIi MaKpO3PT B KJIETKAX.

B. Nmeer nBe ryanuauHdochaTHbIC CBSI3U.

I'. Umeet nBe pocdoanrumpuaabie CBS3M.

J1. SIBnsiercs hopMoii 3amacaHusi, XpaHEHUs U IEpeaayyl SHEPTHH B KJIETKaX.

3aoanue 2. Kakue u3 HmxenepeunciaeHHbIx cyocrpatoB LITK He sBastoTes qoHOpaMu BOAO-
poja JIs AbIXaTeNbHOU Lenu?

A. CyKuuHar. B. Uzouutpar. J. Oxcanoanerar.

b. [utpar. I'. ®ymapar. E. Cykuunun-KoA.

3aoanue 3. Hamummure Gpopmyiny ATD, 0603HaYUB MaKpPOIPTUUECKHUE CBSI3H.

3aoanue 4. B nuxne Kpebca nporekaroT yeTblpe 1eruiporeHa3Hble peaKuu:

A. M3ouuTpaTr —>0-KeToriayrapart. B. Cyknunar — ¢ymapar.

b. a-Kerornyrapar — cykunaui-KoA. I'. Manar — okcajioauerar.

4.1. YKaxuTe COOTBETCTBYIOUIMIA KaX/10i peakiuu (epMeHT.

4.2. YkaxxuTe COOTBETCTBYIOIINN KaXKAON AETUApOreHaze KohepMeHT.

4.3. OTHecUTE KXyl JETHIPOTeHa3y K paspsay MO0 MUPHUIMHOBBIX, JTHOO (IaBUHOBBIX
JeTU/IPOreHa3.

Hpa€uﬂbHOCmb pemenuﬁ npoeepbnie, conocmasue ux ¢ ImajiloHaAMu omeenioes.

Bonpocs! 1u1s1 06cyxIeHust

1. TkaneBoe OpIXaHUE — MPOIECC OKUCICHHS BOJIOPOA CYOCTPAaTOB B JIBIXATEIILHOU IIETH C
o0pa3oBaHMEM HHJIOT€HHOM BOJBI B KieTkax. OTinuus 00pa3oBaHus BOJbI B MPOILECCE TKAHEBOTO
JBIXaHUSI OT TAKOTO e Tpoliecca in vitro.

2. CTpoeHHe KOMIIOHEHTOB JbIXaTENbHOM 1IEMU, KOMIUIEKCH (PepMEHTOB, KOPEPMEHTHI, Me-
XaHU3M (YHKIIMOHUPOBAHUS.

3. CxeMa [bIXaTeNbHON IM€MH, MYHKTH (OCPOPUIMPOBAHUS, MEXaHU3M (HOPMHUPOBAHUS
ANEKTPOXUMHUYECKOTO MOTEHIIHANIA.

4. MexaHuU3Mbl MUTOXOHJpUAIBHOTO cuHTe3a ATO. H'-AT®-cunTasa. ConpspkeHnue npouec-
COB JbIXaHus U ¢ochopunrpoBanus. Xemuoocmoruueckas teopus Mutuenna. Koapounuenrt doc-
¢dopunmpoanus (P/O) i pazauyHbIX cyOCTpaToB, MOCTABISIOIIMX BOJOPO/ B IBIXaTEIbHYIO 1IETIb.

5. Perynsuus paGoTs! ApIxaTenbHo# ey u H'-ATd-cunTassr.

6. IlpuunHbI pa3BUTHsI TUTIOHEPTETUUECKUX COCTOSIHUN. IHTHOUTOPHI IepeHoca 3JeKTPOHOB
1 okuciutenbHoro Gocpopunrponanus. [lonarue o pazoduutensax. Kak namMeHurces noriouieHue
KHUCJIOPOAa MUTOXOHAPHSIMU NIPU ACWCTBUM UHTMOUTOPOB M pa3o0IuTeneii?

7. Ilytn ytwnuzanuu Kuciopoga. MUKpOCOMHOE OKHCIIEHHE, CXeMa MUKPOCOMHOM IIemnH,
pOJIb B KIIETKE.

JIUTEPATYPA
OcHosnasn
buonocuueckas xumus / B. K. Kyxra [u ap.]. M., Munck : bunom, Acap, 2008. C. 134-154.
Koncnexm nekuui.
Buonoecuueckas xumust / A. JI. Taranosud [u ap.]. Munck: benapycs, 2013. C.43-48, 55-56.
Jlononnumenvnasn
1. Buoxumus yenoseka / P. Mappwu [u ap.]. M. : Mup, 1993. T. 1. C. 111-139.

=

w N

3agaHusA AJ151 CAMOCTOAITEILHOM PadoThI

Jl71st ycBOEHUS TeMBI HEOOXOAMMO YSICHUTD CIIEAYIOIIee:
1. Okucuenune BOAOpOJa B MLCIHU TKAHCBOI'O AbIXaHUA SABJIACTCA OCHOBHBIM HCTOYHUKOM
SHepruu s peakiuu cuareza ATO.
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2. Ilpouiecc oOpa3oBaHUs BOABI B OpraHW3ME U BHE €r0 COBEPINACTCS C BBIACICHUEM
210-230 x/I>x/MOJIb SHEPTUH.

3. B opranmusme cunte3 H,O nmpoucxomuT nMpy y4acTHH JBIXATEIbHOM HETIH.

4. Yactp sHepruu 3toro npoiecca (~ 40 %) ucnonb3yercs ans peakiuu cunreza ATO.

5. Peakuus okuciaeHus BOJOPO/A B COCTaBE CyOCTPATOB JbIXAaTENbHOM LIENH B KJIETKaX OpraHu3-
Ma CONPSKEHA C IPOIECCOM OKHCIUTENbHOTO hochopumpoBanus (cuare3 ATD uz AJI® u H3POy).

6. Koapdunuent pochopunupoBanus (P/O) — 310 uncio moneit ATD, oOpazoBaHHBIX B
pacyere Ha OJUH aTOM KUCJIOPO/1a, UCIIOJIb30BAHHBIN B ITPOLIECCE TKAHEBOT'O JbIXAHHUS.

7. OKCcHUreHa3HBIN MyTh YTHIIM3AIUHA KUCIOPOAA OCYIIECTBIISETCS B MEMOpaHax dHAOIIa3Ma-
TUYECKOTO0 PETUKYIyMa U CIHOCOOCTBYET BKIIIOUEHHUIO KHCIOpoaa B cyOcTpar. Takum crocoOom
MIPOUCXOUT 00E3BPEIKUBAHNE MHOTUX TOKCUYHBIX BEIIECTB (MUKPOCOMHOE OKHCIICHUE).

3aoanue 1. HanummTe cxemy AbIXaTENbHOW LENH JUIsl CyOCTPaTOB MUPUANH3ABUCHUMBIX J1€-
rUporeHas (MajarT, o-KeToTayTapar, U30IuTpar). YKakuTe Ko3ppunuent hochopuampoBaHus.

3aoanue 2. HanumuTe cxemy AbIXaTENbHOM LEMU JJI CyOCTpaToB, AETHAPHPYEMBIX C yda-
crueM @AJl. Ykaxure kodpduuueHt GochopunupoBanus. Ckonapko AT® Oyaer cMHTE3HMPOBAHO
IIPU OKUCICHUH 5 MOJIb CyKLIMHATa?

3aoanue 3. Kakoe (kakue) W3 NpPUBEACHHBIX yTBepxkAeHUM BepHO? IlocienoBaTenbHOCTD
Pacros0KeHUsI KOMIIOHEHTOB JIbIXaTEJIbHOM LIETIH ONPECIIAETCA:

A. X¥MHYECKON CTPYKTYpPOH IEPEHOCYUKA IJIEKTPOHOB.

b. BenuuuHoil pegokc-noTeHIMana (Eo/ ).

B. BennumnHO# IPOTOHHOTO 3/1eKTPOXHMHIYecKoro notenuana (ApuH").

I'. SIBnsercsa npoU3BOIBHOM.

3aoanue 4. TlogOepute K KaKJOMYy KOMIUIEKCY IBIXaTEIbHON IIETIH COOTBETCTBYIOIIHMIA
HeOENKOBBIM KOMITOHEHT:

1. HAJHH" : y6buxunoH okcuaopeayKTasa. A. DAL

2. YOUXUHOJ : IUTOXPOM C OKCHIAOPEAYKTa3a. b. I'em.

3. CyKuuHaTAeruiporesasa. B. ®DMH.

4. ITUTOXPOMOKCH/1a3a. I. HAT'.
. T'em, Cu®

3aoanue 5. llogbepute K 3TUM ke (HepMEHTATUBHBIM KOMILJIEKCaM (CM. 3ajaHue 4) COOTBET-
CTBYIOIIME UHTUOUTOPHI:

A. lunanuner.  I'. Azug HaTpus. K. AgrTumMunug A.
b. CO. . Amutan (6apOuTypoBas KUCIOTa). 3. ManoHnar.
B. H,S. E. Porenon.

3aoanue 6. BeibepuTe KOMIOHEHTH MOHOOKCHUTE€HA3HBIX IIeTIeH, Y9aCTBYIOUINX B MUKPOCOM-
HOM OKHCJICHUH:

A. HAI[CIDH‘H+. B. U3ouurpar. . Hutoxpom Pysp.

b. Ackop6unoBas kucinora. . [{lutoxpom b. E. lutoxpowm c.

3aoanue 7. [lonbepure K KaxaoMy U3 MyTed YTUIN3AIMHM KUCIOPOJIa COOTBETCTBYIOIIHME Xa-
PaKTEPUCTHUKH:

1. OxcupasHpli IyTh YTHIM3ALUH A. He naert xnerke sHepruio B Bujae ATO.

KHCIIOpO/Ia. b. CriocoOcTByeT BKIIIOUEHUIO KHCTIOpO/ia B CyOCTpar.
2. Okcurenasnslii myTh yriimzanun — B. ConpoBoskaaercst 00pa3oBaHUEM 3HIOT€HHOM BOJIBI.
KHUCJIOpOJa. I'. ConpoBoxnaerca cuaTe3om ATO.

. Ocy1iecTBisieTcss B MUTOXOHAPHUSIX.
E. Uner B MemOpaHax »HAOIIA3MAaTHIECKOTO PETUKYITyMa.

Hpaeuﬂbnocmb pewenuﬁ npoeepbnie, conocmaesue ux ¢ ImajiloHadmMu omeenioe.
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IIpoBepbTe Bamu 3HaHUs (CAMOKOHTPOJIb YCBOEHHUS Te€MbI)

3aoanue 1. Kakoe (kakue) U3 MPUBEICHHBIX YTBEPKICHUI HEBEPHO COTJIACHO XEMHOCMOTH-
yeckoi Teopun Muruenna?

A. B mponecce (GyHKIMOHMPOBAHMSA BIXAaTENbHOM Iemu mpoucxoauT mepenoc H' uepes
BHYTPEHHIOIO MEMOpaHy B MaTPUKC MUTOXOHAPHUHL.

b. Dueprus, Beenstomasicsa npu tTpancnopte aiekTpoHoB I, 111, IV komiuiekcamu aprxarenbHOM
LIETH, UCTIONIB3YETCs Ha IMepeKaurBaHue MPOTOHOB U3 MaTPHKCa B MEKMEMOPaHHOE IPOCTPAHCTBO.

B. B npouiecce TkaHeBOro AbIxaHHs Ha BHYTPEHHEH MeMOpaHe MUTOXOHJAPHUH dopMupyercs
IIPOTOHHBIN IEKTPOXUMUYECKUN TOTCHIUAI.

I'. OHeprus 3JIEKTPOXMMHUYECKOTO MOTEHLHMAA HA BHYTPEHHEM MUTOXOHIAPHAIBHOW MEM-
OpaHe ucrnoib3yeTcs Ui padoThl V KOMILJIEKCa JbIXaTeIbHOM LEeMH.

J1. OGpatHbIil TOK IPOTOHOB M3 MEKMEMOPAHHOTO MPOCTPAHCTBA B MATPUKC MO MPOTOHHBIM
kananam H'-AT®-cunTassl conpoBoxkaercsa cuutesom ATD.

3adanue 2. Kakue u3 ciiefylomux yTBepsKaeHuii xapakrepusyor H -AT®-cunrazy?
A. V-(pepMeHTHBIN KOMIUIEKC Ha BHYTpEHHEN MeMOpaHe MUTOXOHAPUH.

b. Murubupyercst OTUrOMUIITHOM.

B. Nmeet npoTOHHBIE KAHAJIBI.

I'. Moxet nposiBiate AT®-a3Hyt0 aKTUBHOCTb.

J. [lepexoaut B pabouee COCTOSTHUE 1O/ BIMSHUEM JIBHKYILHUXCS Uepe3 HEE IPOTOHOB.
E. Nurubupyercs aTpakTHIO3UIOM.

3aoanue 3. llpoluiecc TKaHEBOIO JIbIXaHUSI CTUMYJIUPYETCS MPU A00AaBIEHUU K CYCIIEH3UH MU-
TOXOHJPUH:
A. ATO. b. A1D. B. KCN. I'. Bapburyparos.

3aoanue 4. IlpyunHaMy THIOHEPTeTUYECKUX COCTOSIHUM (HapyiieHue cuHte3a ATd) B Mu-
TOXOH/PUSAX MOTYT OBITb:

A. HegoctaTtok cyocTpaToB TKAaHEBOT'O JIBIXAHMS.

b. HepgocraTok kucnopona.

B. U36n1ToK BuTamuuos PP u B..

I'. o6GaBneHue Kk U30JMPOBAHHBIM JBILIAIIMM MUTOXOHAPUSAM OJUTOMHUIIMHA.

J1. Huskas xonnentpanus AJI® B MaTpukce MUTOXOHIPUH.

3aoanue 5. B KIMHUKY TIOCTYIHIIA MAIIMEHTKA C OTPaBIEHUEM CHOTBOPHBIMU TperiapaTaMu —
MIPOU3BOIHBIMU OApOUTYPOBOM KUCIOTHL. Kakue coequHeHusI Hy>KHO BBECTH OOJBHOM AJIs BOCCTa-
HOBJICHUSI TKAHEBOTO JIBIXaHUS HA TIEPHO]T BEIBEJICHNS CHOTBOPHOTO MperapaTa U3 opranusma?

A. M3ouurpar. b. Auun-KoA. B. Manar. . CykuuHnar.

3aoanue 6. CTyneHTsl B 1ab0paTOpHOI paboTe in Vitro UCCIeq0oBAIM JIEHCTBUE MajoHaTa Ha
psan bepmenToB 1ukia Kpebea. Hakonenue kakoro MmetaboinuTa OHH OOHAPYKUITH?

A. Manar. B. CykuuHar.

b. U3ouurpar. I'. Cyxkuunun-KoA. . o-Kerormyrapar.

3aoanue 7.C yenvto noxyoenus sxcenwuna npunumana 2,4 ounumpogenon. Kaxue sghgpexmor
8bI3bI6AIOM MaKue npenapamaol?

A. Pa3o01ieHre TKaHeBOro AbIXaHUS U OKUCIUTENHHOTO (hochOopUIMpoBaHusl.

b. Vnyumenue conpspkeHus apixanus U GpochopuiarpoBaHus.

B. Ynyumienue sneproodecnedeHust TKaHeH.

I'. 'unosHepreTnyeckoe COCTOSTHUE.

J1. YBenuueHue cKopocTH paboThl IbIXaTeIbHOM LEnH. .

E. CamxeHnune temmeparypsl Tela.

XK. I'mneprepmus.
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3aoanue 8. Cronvko monv AT@ moscem cunmezuposamvcs npu okucienuu 1 monv cyocmpa-
ma 6 yKa3aHHulx npoyeccax?

1. Anetun-KoA — CO, + H,0. A. 4 monb.
2. Cykuunar — II[VK. b. 10 mois.
3. a-Kerormyrapar — I[VK. B. 7,5 mous.
4. M3omuTpar — CyKIIMHAT. I'. 6 MoJIb.
. 24 monb.

5. Cykuunat — COy, H20.

ITAJIOHbI OTBETOB K PelIeHNI0 3aJaHUil
Jlna camonpoeepKku ucxo0Ho2o ypoeHsa 3HAHUIL.
1-B.2-b,T, ]I, E.
4.1 — (A — wzouutpar AI'; b — a-xkerormyrapar JAI'; B — cykuunar AT; I' — manat ).
4.2 —(A-HAI'; b—HAJ", ®AJ], TTI®, KoA, munoesas kucinota; B. — DAJ; T — HAJTY).
43— (A, b, I' — mupuaunaossie JAI'; B — dnasunosas ).
Jlna camocmoamenvhoul padomut:
1-P15=25.2-15=1,5, cuntesupyercs 7,5 AT®. 3-5.4—-1B; 2 b; 3 A; 4 ]1.
5S-10,E;2XK;33;4A,5,B,T.6-A,5, 1. 7- 1B, I, I;2 A, B, E.

CAMOCTOSITEJIBHAS PABOTA (60 munyT)
HNHCcTpyKIUs K NPAKTHYECKOMY 3aHATHIO

Pabora 1. H3yuenue peaxkyuii okucaiumenvhozo pocgpopunuposanusn

Ipunyun memooda. Tlpu OKHCICHMH PA3IUYHBIX CYOCTPAaTOB B JIBIXaTCIbHOW IEIH BBICBO-
00KI1aeTcsl SHEPTHsL, YaCTh KOTOPOH MCIOIB3YETCs Ha PEaKIIUI0 OKUCIUTENHHOTO (hocoprmmpoBa-
Husi. CTerneHb MocyeIHEr0 (IHEPreTHYeCKast IEHHOCTh CYOCTPAaTOB) ONPECIISETCS 10 YObLIH HEOP-
ranndeckoro ¢ocdara (ko3dpdunuent P/O = 1,5-2,5). Ucnons3ys pasnuyabie cyOcTpaThl (101049-
Has, SHTapHas, acKOpOWHOBas KHCJIOTHI), OLEHHBaeM dS()(HEKTUBHOCTH OKHCIUTEIBHOTO
dbochopmupoBanus. Coaepkanre PocPopHON KUCTOTHI OMpPENEsieM B PEaKIMU C MOJIUOAaTOM
aMMOHMS U PEIYLUPYIOIIUM PacCTBOPOM aCKOPOMHOBOM KHCIOTHI IO MHTEHCUBHOCTH OKPAaCKHU 00-
pasyroiencss MOJTUOI€HOBOW CHHH.

Xoo pabomei. B ueTsipe npoOUPKU BHOCST PEAKTUBBI COITIACHO CXEME:

Ne KonTtpoas OnebIT
u/n Coaepxumoe npooHpoK
1 (M) 2 (m) | 3 (M) |4 (m)

1 WNukybannonHas cmech 1,0 1,0 1,0 1,0
2 DU3N0IOTNYECKUI paCTBOP 0,5 — — —
3 PactBop 516,104HOM KHCIIOTHI — 0,5 — —
4 PacTBOp sHTapHO!N KHCIIOTHI — — 0,5 —
5 PactBop ackopOMHOBOI KHCIOTHI + ITUTOXPOM C — — — 0,5
6 CycnieH3usi MUTOXOHIPUIA 0,5 0,5 0,5 0,5

WuxyOanus 10 MUHYT TPy KOMHATHOM TeMIIepaType, 3aTeM J00aBIIsIOT:
7 PactBop TpuxmopykcycHoit kucnotsl (TXY) 1,0 1,0 1,0 1,0
8 PactBop Monmbara ammoHus 0,5 0,5 0,5 0,5
9 Penynupyromuii pacrBop ®ucke u Cydbappoy 0,5 0,5 0,5 0,5
10 |Conepxkumoe Bcex mpoObupok pa3dbaBuTh BOJOH B 8 pa3

WNuky6anus 10 MunyT.

Pe3ynbTarhl (MHTEHCUBHOCTH OKPACKH MO YETHIPEXOabHOM 1IKaje):
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BriBon:

Pabota 2. H3yuenue enuanusa 2,4-ounumpogenona (2,4-/{H®@) na oxucaumenvroe gpocgho-
puauposanue

Ipunyun memooa. 2,4-JJH® — pazobmurens hochoprimpoBaHus, CONPSKEHHOTO C OKHC-
neaneM. 06 3¢ (HeKTHBHOCTHOKHCIUTENHHOTO (hocHOpUIMPOBAHUS CYIIT MO YOBUIM B MHKYyOAIu-
OHHOMU cpejie Heopranuieckoro ¢ocdara, KOTOPHIA onpeensercs, Kak onucato B padote Ne 1.

NoNe Coaepxumoe npoOHpoOK Kontpoas (M) | OnsiT (M)
1 PactBOp 5106,109HOM KHUCIOTHI 0,5 0,5
2 Pactop 2,4-JITHO y 0,5
3 DU3NOIIOTHYCCKUHN PaCTBOP 0,5 —
4 CycneH3uss MUTOXOHIPHIA 0,5 0,5
Wuky6armst 10 MUHYT Ipy KOMHATHOM TeMIeparype
5 PactBop TXY 1,0 1,0
6 PactBop MonmmbmaTa aMMOHHUS 0,5 0,5
7 Penyuupyromuit pactBop 1,0 1,0

Pe3ynbrarhl (MHTEeHCUBHOCTH OKPAaCKH):

BriBo:

Pabota 3. Omkpsimue anvoezudoezuopozenaszvl 6 Mo10Ke

@depMeHT BbIpabaThIBaeTCd MUKPOOPTaHU3MaMH, MMONaJAl0IMMU B MOJIOKO U3BHE. [lo xumu-
YEeCKOH MPHUPOJIE OH OTHOCUTCS K (PIIABONPOTEHHAM, CITIOCOOHBIM OKHCIISTH alIbJETHIbI, B YACTHOC-
TH, ¢popmanpaerua. [Ipu 106aBIeHUN K HEKUISTYEHOMY MOJOKY (hopMaslbJeruia U METUICHOBOU
CHHH aNbJETUAJIETHIPOTeHa3a OKUCISIET (OPMATTBACTHI B MyPaBbHHYIO KUCIIOTY, 2 OCBOOOXKIat0-
IIMEeCs IPU ATOM MPOTOHBI U AIEKTPOHBI IEPEHOCATCS HA METHJICHOBYIO CHb, BOCCTAHABIIUBAs €€ B
OecIIBETHOE COEIUHEHHE.

Xo0 pabomul. B ogHy npobupKy BHOCAT 15 Kamnenb KUIITYEHOTO MOJIOKa, B Apyryo — 15 ka-
nesb HeKUuIsueHoro. B kaxayto npoOupky BHocaT o kamie 0,4% pactBopa ¢opmaibaeruia u mo
karie 0,01% pactBopa MeTuiaeHOBOM cuHHU. [IpoOWpKH BCTpSXHMBAIOT M 3aKpHIBAIOT MPOOKaMHu,
9TOOBI CO3/1aTh OTHOCUTEIHHO aHadPOOHBIE YCIIOBUSI.

[Tpobupku nomematot B TepmoctaT mpu 37°C 1 0OTMeUaroT yepe3 5 MUH NocTeneHHoe o0ecIl-
BEYHMBAaHNE METHUJICHOBOW CHHHU.

BriBon:
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PaGora 4. Oonapyxncenue kamanazol Kposu
B nporecce TkaHeBoro ApIxaHus oOpaszyeTcs HE TOJbKO BOJA, HO U TOKCHUYHAs JJISl KJIETOK
MEPEKUCh BojiopoJia. PasiiokeHne mepekucu BOIOpoaa KaTaTH3upyeTcsi TeMcoepKaiumM GhepMeH-
TOM — KaTaJla30M: KaTanasa
2 H,O,——0, + H,O .

Xoo pabomuwi. B mpobupky BHOCAT 10—15 xanens 3% HyO; u 1 karmumo kpoBu. OTMEYaIOT BBI-
JIeTICHHUE My3bIPEKOB KHUCIOPO/Ia.

BriBox:

PaGora 5. Omkpvimue nepoxcuoazol

Kak u karamaza, mepokcugaza — remcojaepxamuid gepmenT. llepokcnaaza karamuzupyer
OKHCJIEHHE HEKOTOPBIX BellecTB ((heHOIbI, apOMaTHUECKUe aMUHBI) B MPUCYTCTBUU MEPEKUCH BO-
nopoja. B opranusme MieKONUTArOMIMX MEPOKCUAA3HOW AaKTUBHOCTHIO O0JIaNal0T IeMOINIOOMH,
MHUOTJIOOMH ¥ HUTOXPOMBI. OO0 aKTUBHOCTU MEPOKCHUIA3bI MOKHO CYIUTh MO U3MEHEHHUIO OKPACKU
I'BasKOBOM CMOJIbI B PUCYTCTBUU MEPEKUCH BOJIOPOIA.

Xoo pabomsi. B 1Be mpoOMpPKHN HAMUBAIOT 10 5 kamnenb 1% pacTBopa rBaskOBOM CMOJIBI WU
1% pacTBOpa OeH3uAMHA B JIEASHONW YKCYCHOM KUCIOTE U 10 5 kamnenb 3% pactBopa H0,. B mep-
BYIO POOUpPKY A00aBistoT 1 Kammo KpoBH, Bo BTopyto — | kammo H,O. HaGmronaroT 3a u3mene-
HUEM OKPACKH.

BriBo:

Iloamuce npenoaaBaTelIAa:

TEMA 6.IIEPEYEHb BOITPOCOB JIJIAA NIOAT'OTOBKH K KOJIVIOKBUYMY
IO TEMAM: «PEPMEHTbBI», «xBBEJIEHUE B METABOJIN3M.
HEHTPAJIBHBIE METABOJIMYECKHUE ITYTHW», «BUOJIOI'NMYECKOE
OKHUCJIEHHUE. OKUCJIMTEJIBHOE ®OCP®OPUJINPOBAHUE»

1. ®epmentsl, knaccudukanus. YMeTh Ha3BaTh KiacCc (epMeHTa U MOPSJIKOBBIA HOMEp
KJlacca Ha OCHOBAHUU IIPUBEIEHHON peakiuu.

2. CsaoiicTBa (pepMeHTOB. TepMonabUIBLHOCTD, CHIEU(PUIHOCTD, BIUsSHUE pH 1 KOHIEHTpa-
IIUH CyOCTpaTa Ha aKTUBHOCTH (hepmeHTa. [IoHITHE O KHHETHKE PEPMEHTATHBHBIX PEAKIUi U KOH-
crante Muxasnuca.

3. AKTHBHBII IEHTP U €r0 CTPOSHHUE.

4. KodepmeHTsl, K1accupUKaIHSL.

5. MexaHu3Mbl peryisiluud akTUBHOCTH (€PMEHTOB, oOpaTHMasi U HeoOpaTUMas peryJisius,
M30CTepUUEeCKast U aJNIoCTepHuecKas peryJisius, KOBaJeHTHas MOAUDUKAIIS CTPYKTYPBI (pepMEHTA.

6. MexaHu3Mbl peryysnuu KonundectBa pepmenta B kieTke (XKako6—Mowno; ['eoprues).

7. MmuoxectBeHHble (QopMbl (pepMeHTOB (M30(hepMEHTHI M COOCTBEHHO MHOXKECTBEHHBIC

(dhopmbI), MpUMEpPHI, OMOTOTHYECKAS POJIb.
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8. Ilpumepsl ucmonb3oBaHus (HEPMEHTOB M WX PETYISTOPOB B MEAMIIMHCKOW TPAKTHKE
(B TOM 4YHCJIE M B CTOMATOJIOTHH).

9. Metabonu3sM. [Tonsitue o karabonusme (IpUBECTU IPUMEPBI) U 00 aHabosM3Me (TIPUBECTH
MIPUMEPHI), pa3IUUMsl U YPOBHU B3aUMOCBS3H MeXAy HUMU. Buasl metabonnuyeckux myreu. [lons-
THE O JIMHEWHBIX U MUKINYCCKUX IMyTSIX MeTa0oIu3Ma (MIPUBECTH MPUMEPHI), O KIFOUYEBBIX (peryss-
TOpHBIX) pepMeHTax. LleHTpanbHbIe MyTH MeTaboaru3Ma.

10. AnenunoBas cucTeMa, €e KOMIIOHEHTHI, poJib B KiieTke. CriocoOsl cuate3a ATD B kieTke
U crocoObl ee ruapoinusa. [lepedncianTs peakiuy U MpoIecchl, conpsbkeHHble ¢ ruaponn3zom ATO.
WX poiib 11 KJIETOK U OpraHU3MOB.

11. I{ukn TpukapOoHOBBIX KUCIOT. [Touemy ki Kpebca siBiasieTcst IEHTpaabHBIM METa00JIH-
yeckuMm myreM? Ilokaszate Ha cxeme. @ynkuuu LTK. Uto Takoe aHariepoTHYECKHE pEaKIMU
(mpumep Takoi peakiuu)? Hamucats cxemy I[TK, Ha3BaTh BUTAaMUHBI, y4aCcTBYIOIIHUE B 3TOM IPO-
niecce. Kakue peaknun nukia Kpedca cBs3aHbl ¢ KOMIUIEKCAMU IbIXaTeNbHOM nermu? CKOIBKO MOJTb
AT® moxxHO TIpH 3TOM TosTyunTh? [lokazath 3T0 Ha cxeme pEepMEHTOB TKaHEBOIO JbIxaHus. Pac-
CUMTATh SHepreTudeckuid OamaHc okucieHus anetuia-KoA. KaraGommueckas (yHKIHS IHMKIA
Kpebca. YMmeTb paccunTarh U 1nokaszatrb Ha cxeme, ckoiibko AT® cuHTe3upyeTcs B MUTOXOHIPUAX
P OKUCJICHUH PA3IMYHBIX CyOCTPAaTOB (AMHUHOKHUCIIOTHI) 0 KOHEYHBIX MTPOYKTOB:

a) Tup —> pymapar —> CO, + Hy0;

0) mpo ——> a-kerormyrapatr —> CO, + Hy0;

B) acH —> okcanoanerat —> CO; + Hy0;

r) apr —> a-kerornyrapat —> CO2+ H0;

1) MeT —> cyKuuHuin-KoA—— CO; + Hy0;

e) er ——> anetmii-KoA —— CO; + H0;

K) Bal —> cyKmHUI-KoA——> CO;2 + Hy0;

3) ruc —> o-ketornyrapat —> CO;, + Hy0;

1) uie —> cykuuHuiI-KoA——-> CO; + H0.

12. Bugbl 6monorndeckoro okuciieHusi. Buramuuabsl PP u B, kak y9acTHHKH OKHCIIUTEIBHO-
BOCCTaHOBUTENBHBIX peakuuid. HapucoBaTh 0J10K-CXEMBbI HAJ', HAI®", ®MH u ®AJ]. Okcure-
Ha3HBIA MYyTh YTUIU3AIMH KHUCIOpoJa B kKieTkax. depmentsl. OkucieHne B MUKpocomax. Cxema
MUKPOCOMHOM 1enu. CpaBHUTh OKCHUJIa3HBIM U OKCUT€HA3HBIM MYTU YTUIU3AIMU Kuciaopoaa. Ponb
3THUX MPOLECCOB B KIIETKE.

13. TkaneBoe npixanue. Cxema (PepMEHTOB TKaHEBOTO JbIXxaHHs. KOMIIEKCHl AbIXaTenbHOM
1enu. YKa3aTh Ha CXeME YYaCTKU C SHEPTHUeH, TocTaTouHoM aiist oopazoanusi AT®. Ha ocHoBanun
KaKOT0 M3MEPSIEMOro MOKa3aTelsi MOKHO ONPENIEINTh KOJIMYECTBO SHEPIUH, BBIICIAEMON B peak-
LMY [IepeHoca IEKTPOHOB? Perynsuus akTUBHOCTU (PEpMEHTOB JAbIXaTelbHOU 1enu, poiab AJD,
AT®. YMmeTh u306pasuth cxemy hepMEeHTOB TKaHeBOro Abixanus ans HAJI -3aBucumerx u ®AJI-
3aBUCUMBIX CyOCTpaToB. YMETh BKIIOUaTh cyOCTpathl nukia Kpedca (n3ouuTpar, o-KeTorayrapar,
Majiar, CyKIIMHAT) B OBIXaTENbHYIO IIEMb. 3HATh, YeMy paBeH KodpuimeHT (hochopuarnpoBaHus
(P/O) nnsa kaxxmoro u3 3Tux cyoctparoB. Ha cxeme 00s13aTebHO YKa3bIBaTh YUACTKH COTPSIKEHUS
TpPaHCIOPTa 3JIEKTPOHOB M docopuinpoBaHus. MOXKHO JIM HCIOJIB30BaTh I OKUCIEHHS CYO-
cTpatoB B Mutoxonapusx HAJI®'? Poixs HAJI®' B kieTke.

14. Yo Ttakoe okuciutenbHoe dhochoprinpoBanue (ompeaeneHune, CyoKkIeToOuHas JTOKaInu3a-
1ust)? OcHOBHBIE moJoxeHus: Teopuu [I. Mutdenna, oOBSCHSIONIME MEXaHU3M OKHCIUTEIHLHOTO
dbochopmmpoBanus. Kak m3MeHsIETCS MPOIECC OKUCIUTENBHOTO (PocHopuImpoBaHus Mpu HEJ0-
CTaTKe KHCIOpoJa B KIeTKax (0OBsACHUTH MexaHnu3M)? CpaBHHTh MEXaHHU3Mbl OKUCIUTEIHLHOTO U
cyocrpatHoro dochopunmpoBanusi. Kakoit n3 HuX npeodsagaeT B MUTOXOHIPHIX?

15. TunosuepreTudeckre COCTOSHUS. VIHTUOUTOPHI MepeHoca 3EKTPOHOB MO ABIXaTeNbHOM
1enu. YKasarh Ha cxeMe (PepMEHTOB /IbIXaTeIbHON LIEMU MECTO JIEHCTBUS a) MPOU3BOAHBIX OapOu-
TYpOBOM KUCJIOTHI; 0) MaIOHOBOI KUCIIOTHI; B) IMAHUOB, YTapHOTO ra3a; I') pOTEHOHA ; /1) aHTUMHU-
nuHa A? Kak U3MEHUTCS TIOTJIOMICHUE KUCIOPO1a MUTOXOHIPUSIMU TIPH IEUCTBUU MHTHOUTOPOB?
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TEMA 7. IEPEBAPUBAHMUME YTI'JIEBOJOB. METABOJIU3M I'NIMKOI'EHA.
I'VIMKOJIN3 1 CIIMPTOBOE BPOXXEHUE

AKTyaJIBHOCTL TEMbI

B npaktuke Bpaua BcTpedaroTcs 3a00IeBaHus, COMPOBOKAAIOIINECS HAPYIICHUEM TIEpeBapu-
BaHUS M BCAChIBaHMsI YIJIEBOJAOB NUIIM. J[MarHOCTHKA 3TUX COCTOSHUM M NMpaBWIIbHBIN MOAXOM K
JICYEHUI0 OCHOBAaHbl HAa 3HAHMSAX, MOJYYEHHBIX Ha 3TOM 3aHATUU. COCTOSIHME THMIIOKCHHM YacTo
BCTpEYaeTCs MpH 3a00JIeBaHUSX BHYTPEHHUX OpraHoB. [lepecTpoilku BHYTPHKIETOYHOrO OOMEHa
IIPU TaKUX COCTOSHUSX 3aTParuBalOT W Mpolecc Tiaukonu3a. PasHbie opransl 0071a1al0T HEOAUHA-
KOBOM CITOCOOHOCTBIO aJJallTUPOBATHCS K THUIIOKCHH, YTO M JISKUT B OCHOBE HANPABIEHHOTO Bpa-
4eOHOT0 BMEIIATeNbCTBA. 3HAKOMCTBO C IIPOLIECCOM TIIMKOJIN3a Aa€T MPEACTaBICHHUE O BOZMOXKHO-
CTSIX PHEPTreTHUECKOTO 00ECTICYCHHUS KJIETOK B aHAIPOOHBIX YCIOBUSIX.

Mean 3ansaTUSA

3aKp€HI/ITB 3HaHUA IO CTPYKTYPEC YIJICBOJOB KMBOTHBIX TKaHEH U PaCTUTCIIbHBIX YTIJICBOJIOB
ITHIIH. C(i)OpMI/IpOBaTL npCaACTaBJICHUC 00 0COOEHHOCTIX NnepeBapuBaHursd yriicBoJ40B, TPAHCIIOPTA
TJIFOKO3bI B KJICTKH, O MOJICKYJISIPHBIX MCXaHU3MaX JCTIOHUPOBAHUA U M06I/IJII/ISaIII/II/I T'JIMKOIr¢Ha,
(bHBI/IOJIOFI/I‘leCKOM SHAYCHUU U PETyJIslIUNU 3THUX IIPOLECCOB. YcBoUTh aHaBpO6HHe IMpoueCChI
OKHMCJICHHSA I''TFOKO3bI U UX 3HAYCHUC.

TpeOoBanus K HCXO0AHOMY YPOBHIO 3HAHU I
J1J1 IOJIHOTO YCBOEHUS TEMbI HEOOXOAMMO IOBTOPUTD:
® U3 OUOOp2AHUYECKOU XUMUU
— oO1ree npecTaBieHue 00 yriieBoaax;
— XUMMYECKOE CTPOEHHUE U CBOWCTBA MOHOCAXapHJI0B (IJII0K03a, rajlakTo3a, (PpyKTo3a);
— CTPOEHHE OJIMrocaxapuioB (MajlbTO3a, JIAKTO34a, Caxapo3a);
— CTPOEHME TOMOIIOIUCAXapua0B (Kpaxmal, NIMKOTeH, TEKCTPaHbl, 1eJUTI01034a);
— TUAPOJIN3 MOJIUCAXAPUIOB 1n Vitro;
— aJbJI0JIbHAs KOHCHCAIMS;
® OuoxuMUU:
— Kkiaccupukanus GepMeHTOB, MEXaHU3M JCHCTBUS, PETyISALUs aKTUBHOCTH;
— MexaHu3Mbl o0pa3oBanusg AT® B kieTkax.

I_[.]'lﬂ CaMOIIPOBEPKU UCXOJTHOI'0 YPOBHSA 3HAHUI BBLINOJHUTE cjeayrmue sajanus:

3aoanue 1. Kakue MOHOCaXapuabl BXOJSAT B COCTaB CIEAYIONIUX COSAMHEHUN:

1. I'moxo3sa + riarokosa. A. JlakTO3a.

2. I'moxko3a + ppykro3a. b. Masnbro3za.

3. Tamakro3sa + rirroko3a. B. Caxapo3a.
I'. Papunoza.

3aoanue 2. Kakue U3 mepedncieHHbIX HUKE YIIIEBOJIOB HMEIOT CBOOOAHBIN MOTyaleTaIbHbINA
THJIPOKCHII U OyyT 00JagaTh BOCCTaHABJIMBAIOIIMMHU CBOWCTBAMH?
A. Caxapo3a. b. MansTo3a. B. Kpaxmani. I'. JIakto3a.

Hpa@LUZbHOCWlb pewenuﬁ npoeepbnie, cConocmaesue ux ¢ SmajloHadmMu omeenioe.

Bonpocs! nu1s1 06cyxneHus

1. TlepeBapuBaHue yriieBOJ0B, MPOAYKTHI. bruomorndeckas posib MUIEBBIX BOIOKOH.

2. BcacpiBaHHME TIPOIYKTOB TIEpEBapUBaHUs YIIIEBOIOB, MOJIEKYIsipHbIE MexaHu3Mbl. Cyap0a
BCOCABIIIMXCS MOHOCaXapua0B. TpaHCHOPT TIIOKO3HI B KIETKH.

3. CuHTe3 TIIMKOTeHa, Ha3HauYeHHE, MOCIIEI0BATEIFHOCTh PEAKIMA, YHEPro3aTpaThl U PEry-
SIS

4. Pacnag (dhochoponaus, TUIPOIN3) TIUKOTEHA B MIEYCHU M MBIIIIAX, MOCIEI0BATEILHOCTh
peakuuil, perysanus.
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5. I'mukonus, Guonoruveckasi poib, CyOKIETOYHAS JTOKAIHU3AIHS, ATarbl (HEOKUCIUTEIbHBIH,
TVIMKOJINTUYECKOW OKCHUIOPEIYKIIMN), PEeaKIuu, (EPMEHTHI, IHEPTETUYECKUA BBHIXOJI U MEXaHU3M
obpazoBanust AT®. Perynsanus riaukosn3a, KIto4eBbie (hepMEHTHI.

6. CnuproBoe OpokeHue. Peakuuu, oOIme ¢ riIMKONIM30M. Paznmuuue TIMKoau3a U CIIHPTO-
BOI'0 OpOKEHUS, PETYISAIHUA.

JUTEPATYPA

1. Buonozuueckas xumust / B. K. Kyxta [u ap.]. M., Munck : Bunom, Acap, 2008. C. 155-171.
2. Koncnexm nexkui.
3. Buonozuueckas xamus / A. JI. Taranosnd [m ap.]. Munck : bemapycs, 2013. C. 58-69.

3aganus 1J151 CAaMOCTOATEILHON padoThI

3aoanue 1. 3HaiiTe OCHOBHBIE ATAITbI IEPEBAPUBAHMUS YIIIEBOJIOB B IMUIICBAPUTEIHHOM TPAKTE.
VYcBoiiTe, 4TO B Imporecce IMepeBapuBaHUs YIJICBOAOB MPOHMCXOAUT (epMEHTATUBHBIN THAPOIN3
TJIMKO3U/IHBIX CBS3EW. 3allOMHHMTE Ha3BaHUS (DEPMEHTOB, MPUHMMAIOUINX Y4acTHE B NEpeBapuBa-
HUH, ¥ UX JIOKQJIM3aLHIO.

3aoanue 2. BciomHUTE Cr1OCOOBI BCACHIBAHUSI MOHOCAXapUOB U3 KUIIEUHUKA B KPOBb. 3Ha-
T€, YTO MIEPBOE XMUMHUUECKOE MPEBPALICHUE TTIIOKO3bI B KJIeTKaX — €€ (pochopuiimpoBaHue, KaTaau-
3UpyeMO€ T'eKCOKMHA30M (TJIFOKOKMHA301). YMeNTe HallucaTh 3Ty PEaKIluio.

2.1. PaccmoTpuTe cXeMy mpeBpalieHus IoKo30-6-pocdara B kiieTke.

aneBoziLI a85000051
I'moxo3a

I'mukores ¢+—['1-6-®@ — [IeHTO3BI

AmuHOKHCTHOTEI¢— [lupyBar — Jlakrar

AN

JInnu el CO», H,O

3adanue 3. 3anomMHuTE:

a) U3 KaKuX MOHOMEPOB TMOCTPOCH IITUKOTEH;

0) KaKue CBsI3U COSTUHSIOT MOHOMEPHI B MOJIEKYJIE TIIMKOTeHA;

B) B KAKUX OpraHax MPEeUMYIIECTBEHHO OTKJIAIbIBAETCS TJINKOTEH.

3.1. BelyuuTe peakiuu CHHTE3a U pacraja TTUKOreHa. Y MeHTe mucaTh UX B BHJIE CXEMBI, 3a-
MOMHUTE (epMEHTHI. 3aIIOMHUTE HEOOpAaTUMBIE CTAIWU MPOLIECCOB M PEAKIMH, CBSI3aHHBIE C TO-
TpeOIeHNEM SHEPTUU.

3.2. 3armOMHHTE KIIFOUEBBIE pEaKIIMi CUHTE3a U pacrajia rIMKOreHa.

3.3. O0BsICHUTE MOJIEKYIIIPHBIE MEXaHU3MBI 1epexosia (hocopriassl U TIMKOTCHCUHTA3HI U3
HEAKTUBHOTO COCTOSIHMS B aKTUBHOE.

3aodanue 4. YCcBOUTE, YTO TIUKOIN3 — CEPUS PEAKIIUN, B PE3YJIbTaTe KOTOPHIX TIIFOKO3a pac-
najaercs Ha JB€ MOJICKYJbl MHUpyBaTa (a3pOOHBIM TIUKOIHM3) WIH JBE MOJEKYJNbI JIakTata (aHad-
POOHBIN TJIMKOJIN3). Y MEUTE MUCATh ITH PEAKIIUH.

4.1. OOpaTuTe BHUMaHUE Ha CIEyIolIee:

— B TJIMKOJIN3€ MOXHO BBIJICITUTH J[BA dTara:

a) HEOKUCITUTEIbHBIN: aKTUBUPOBAHUE TITFOKO3bI U pacia/l IIrK030-6-hocdaTa Ha ABE MoJie-
KYJIBI TIUIepaibaerua-3-gocdara;

0) TIMKOJIUTHYECKAsE OKCUIOPEAYKIIHSI: OKUCIICHHEe THIepanbaerua-3-gocdara 10 mupoBu-
HOTPATHOM KUCIOTHI (a3pOOHBIN TJIMKOJIN3) WIIW JIAKTaTa (aHA3POOHBIN TIIHKOJIH3);

— BCE PEaKIMU ATara TNIMKOJIUTHIECKON OKCUIOPEAYKIIMH TOBTOPSIOTCS ABAXKIBI,

— OOJIBIIMHCTBO peaKuil TIMKOJIN3a, 32 UCKITIOYECHHEM TpeX, 00paTUMBbI;
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— BCE MPOMEXYTOUYHBIE MPOTYKTHI HAXOIATCA B (OC(HOPUIMPOBAHHOM COCTOSIHUY;
— ucTouHUKOM ¢ocdata npu riaukonmse spisercs ATD;
— o0pa3zoBanne AT® npu rmKonmse UAET MyTeM CyOcTpaTHOTO (ochOpUIHPOBAHUSL.

IIpoBepbTe Bamm 3HaHUS (CAMOKOHTPOJIb YCBOCHHUS T€MbI)

3aoanue 1. OCHOBHBIMU YIJIEBOJIaMHU IMHUIIY SBJSIOTCS TOMOIONIMCaxapuabl (Kpaxmal, Tiu-
KoreH). UTo sSBIIS€TCSI KOHEYHBIM MPOIYKTOM UX (PEPMEHTATUBHOTO TUIPOTIU3a B MUIIECBAPUTEN b-
HOM TpakTe?

A. Jlakrar. B. JlakTyno3a. . ®pykro3a.

b. JlakTo3a. I'. I'anmakTo3a. E. I'moko3a.

3aoanue 2. I'moko30-6-hocar — ocHOBHast akTHBHAsE (hopMma TOK03bl. Kakue dhepmeHThI
y4acTBYIOT B e¢ 00pa3oBaHHU?

A. T'mroko30-6-hocdarneruaporenasa. I'. Y1®- rmoko3onupodocdopuiasa.
b. I'excokunasa. J1. ®ocdormokomyTasa.
B. I'moko30-6-docdarasa. E. I'mrokoknHa3a.

3aoanue 3. YacTp MOCTYNUBIIEH B OPraHU3M TJIIOKO3bI OTKIIAJBIBAETCS B BHJE TIMKOTCHA.
Kakoii pepmeHT ydyacTByeT B ero cunrtese?

A. I'moko30-6-docdaraza.  B. ['mukorencunrasa. Jl. @ochodpykrokunasa.

b. 'mukorendochopunaza. I'. a-/lexcrpunaza.  E. [lupyBaTkunasa.

3aoanue 4. ®ochoponn3 rIUKoreHa B MEUEHU U MBIILAX JAET pa3IuyHbIe MPOAYKTHL. YKa-
KHUTC Q)epMeHT, OTCYTCTBHUEC KOTOPOI'0O B MUOIMTAX IMMPUBOAUT K STUM pa3JINYHAM.

A. I'ekcokunHa3za. I'. I'moko30-6-hocdarasa.
b. I'mokokuHa3za. 1. Y 1®-rmoko3onupodochopuiasa.
B. ®ocdormrokomyTasa. E. 'muxorengochopunasa.

3aoanue 5. I3BeCTHO, YTO B IJIMKOJIM3€ UMEIOTCSI peakliu, CONpsKeHHbIe ¢ cuHTe3oM AT
nyTeM cyocTpatHoro ¢pocopuarpoBaHus. YKaKUTe TaKue peaKiiy.

A. I'moko3a— ['moko30-6-docdar.

b. ®pykro30-6-hochar — Dpykro3zo-1,6-6uchocdar.

B. 1,3-/Iudocdormumepar — 3-Docdormaunepar.
I'. Imaniepansaerun-3-gpochar — 1,3-bucdochormmmuepar.
. ®ocdoenonnupysar — I[Iupysar.

3adanue 6. B ommolt u3 peakumii raukommsa obpasyercs HAJIHH'. Kakosa ero cyns6a B
aHa’pOOHBIX YCIOBUIX?

A. YuacTByeT B IpEBpALLIEHUH MajlaTa B OKCAJIOALIETaT.

b. Mcnonb3yercs 1j1s BOCCTAaHOBIIEHHS OKCaIoaLeTara.

B. SIBnsieTcss NCTOYHMKOM 2JIEKTPOHOB M MPOTOHOB ISl IBIXaTEIbHOM 1IETH.

I'. BoccranaBnuBaeT MUpyBaT B JIAKTAT.

J. Ucnionb3yeTcst B cyocTpaTHOM (OoChHOpHUINPOBAHHUH.

ITAJIOHBI OTBETOB K PelIeHUI0 3aaHUI
Jlna camonposepku ucxoonozo ypoeusa snanuii’l —1b6;2B;3 A.2—-5,B, T.

CAMOCTOATEJIBHASA PABOTA(60 munyT)
HNHCcTpyKIUs K NIPAKTHYECKOMY 3aHSTHIO

PaGora 1. Crnupmosoe oposcenue

CrnuproBoe OpokeHHe — (PepMEHTATHBHBIM MPOIIECC pacmaaa TIIOKO3bl ¢ 00pa3oBaHUEM
STUJIOBOTO CIIUPTA U YIJIEKUCIOTO Ta3a:
CeH1206— 2C,HsOH + 2COo.
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[Ipouecc rnukonan3a U OpOXKEHUE MPOTEKAIOT OAMHAKOBO 10 00pa30BaHMs TUPOBUHOTPAJTHON
KHCJIOTHI C BBIJICJICHHEM TeIuIa U 00pa3zoBanueM AByX Mojiekyl AT®. B anaspoOHBIX YCIOBHSIX MO
JeCTBHEM APOXIKEBOU aekapOokcmnassl (TIID) mupoBuHOrpaIHAs KHCIOTA IEKApOOKCHINPYETCS
U MPEBPALACTCS B YKCYCHBIN albJeru/l, KOTOPbIA BOCCTAHABIMBAETCS B 3THJIOBBIN CIIUPT MOA ACH-
CTBUEM aJIKOTOJIbJICTUAPOTeHA3bI.

Topsiook svinonnenus pabomoi

1. [IpoOupky Ha 1/3 3amOJHSAIOT PACTBOPOM APOKKEH, TOIUBAIOT AOBEPXY 5% pacTBoOp IIIO-
KO3bI U 3aKPBIBAIOT KOPKOBOW MPOOKOI CO CTEKIITHHOM TpyOKoii. Takoi OpoauiIbHBIN armapar mo-
MemaroT B tepmoctar npu 37°C Ha 30-50 MuHyT (B 3aBUCHMOCTH OT aKTUBHOCTH (PEpPMEHTOB
npoxokeit). Korma B mpormecce OpokeHust MPOU30iIeT HAKOIIJICHHE Ta3a B BEPXHEH YacTH Mpooup-
KH, IPOJICNIBIBAIOT KayecTBeHHbIe peakuuu Ha CO2 u ciupT.

2. O6napyxenue CO, B Oponunbablii anmapar HanuBaioT 10% pacTBop eIKOro HaTpa mouTH
70 KpaeB IMPOOHPKH U, 3aKPHIB OTBEPCTHE OOJBIIMM MAaJbIEM, NMEPEMEIINBAIOT €€ COJAEPKUMOE.
VYrinekucnplii ra3 MorjaomaeTcs Meaoublo, Co3/1aBasi BAKyyM, U NaJIEL IPUCAChIBAETCS K OTBEPCTHIO
MPOOUPKH.

3. OGHapyxeHue 3TuioBoro cnupra. CupT MOKHO OTKPBITH C TMTOMOIIBIO PEAKIIUU TOJTy4e-
HUs HogodopMma:

C,HsOH + 41, + 6NaOH — CHI3 + 5Nal + HCOONa + 5H,0.

st 3TOTO OKOJIO 2—3 MII KHAKOCTH M3 OpOJIMIILHOTO ammapara OT(QUIBTPOBBIBAIOT B MPO-
OupKy, 100aBISAIOT HECKOIBbKO Kanenb 10% pacTBopa #oa 10 MOIydeHHs KEITOro OKpaIluBaHus U
HarpeBaroT, He JOBOJS J0 KUIEHUS, B IJIAMEHU CIIUPTOBKU. Uepe3 HEKOTOpoe BpEeMsl OIIYIIAeTCs
XapaKTepHBIN 3anax Hogodopma.

BriBoa:

Iloamuce IpeToaaBaTeIs.

TEMA 8. TYTH METABOJIM3MA IIUPYBATA. TJIOKOHEOT'EHE3. ADPOBHbBIN
PACITAA I'/TFOKO3bI. OITPEAEJIEHME IIBK B MOYE.

AKTYaJIbHOCTDH TeMbIl

[TonrManue 3HaueHUsT a3pOOHOr0 0OOMEHa TITFOKO3BI IS SHEProo0ECeYeH s KIIETOK TI03BOJISIET
TIOHSATh MEXaHU3MbI HAPYHICHUS PYHKIUIA OTETBHBIX OPraHOB U CHCTEM IIPH €r0 TOPMOKEHHUH (THIIO-
ITIMKeMUYecKass KoMa, MIIeMHs TKaHell U Jp.). B MenuimHCKoNW NMpakTHKE HEKOTOpPbIe YYaCTHUKU
a3pOOHOTO OKHCJIEHUS TIIIOKO3bI (JIMMOHHAs KUCIOTa, HUKOTHHAMUJI, KOMIIOHEHTHI aJICHIJIOBOM CH-
CTeMBbI, KOKapOOKCHJIIa3a M Jp.) UCTIOIB3YIOTCS Il KOPPEKIIMK MeTaborueckux HapymeHuil. Comep-
KAHUE TIIFOKO3bI B KPOBU — BAKHBIN OMOXMMUYECKUI MOKAa3aTelb COCTOSHUSI YIIIEBOJHOTO OOMEHa.
OTKJIOHEHHE €r0 OT HOPMBI ITPOUCXOIUT TIPH psijie 3a0oneBannii. Ha 3aHATHH H3ydaroTCsl MOJICKYIISpP-
HBIE MEXaHU3MBI MTOIeP KaHusl (PU3UOTOTUIECKUX KOHIIEHTPALIU TIIIOKO3bI B KPOBU.

Iean 3ansaTusn

CdopmupoBats npeacraBieHue o mytsx npeBpamienus [IBK B kimeTkax B 3aBUCUMOCTH OT
SHEPreTHYECKOro cTaTyca U 0COOEHHOCTEN OKHUCIUTENbHOTO METa0oIu3Ma KJIETOK, O TIIF0KOHeore-
HE3€ KaK BaXXHOM IpOliecce MOACpKAaHUs YPOBHSI IIIIOKO3bl KPOBU. 3aKPENUTh 3HAHUS O B3aUMO-
CBSI3M a9pOOHOI0 IIMKOJIM3a C LIEHTPAIbHBIMU ITyTSIMH METa00IU3Ma.
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TpeGoBaHus K HCXOAHOMY YPOBHIO 3HAHU I
J1J1 TOJTHOTO YCBOGHHS TEMbI HEOOXOAMMO TOBTOPHTD:
® 13 OUOOP2AHUYECKOU XUMUU
— PpeaklUU OKUCIUTEIHHOrO AeKapOOKCUIMPOBAHUS 0-KETOKUCIIOT;
— Ppeakluu ajbJI0JIbHON KOHJICHCAllUU;
— TOPUPOIHBIE MAKPOIPTUUECKUE ALMIUPYIOIIUE PEAreHTHI;
® OUOI02UYECKOU XUMUU.
— TKaHeBOE JbIXaHHe, CyOCTpaThl, MEXaHU3M;
— TJIMKOJIU3.

Il.]'[ﬂ CaMOIIPOBEPKHU UCXOAHOI'0 YPOBHSA 3HAHUI BbINOJHUTE caeayrouive 3ajaHnus:

3aoanue 1. llonbepute K KaKa0My (DEPMEHTY COOTBETCTBYIOIIHI KOGEPMEHT:

1. HAI[H'H+-;[er1/1):[poreHa3a. A. DA]JI.

2. QH,-nerunporenasa. Bb. T'em.

3. lluroxpoMokcuaasa. B. ®MH.

4. ManataeruaporeHasa. I'. I'em, Cu.

5. CyKIMHATAeTHAPOreHasa. . HAJT".
E. HAJI®".

3aoanue 2. YkaxuTe, B KAKMX PEaKLUMAX INIMKOIU3a UCHOIb3YETCs, & B KAKUX CUHTE3UPY-
ercsa AT®D:

1. 2-®I'K « ®EIIBK. A. Ucnons3yercs AT® kak noHop docdatHoit
2. 3-OTI'A < 1,3-10T'K. 1§0)7%100158

3. ®p-6-p — Dp-1,6-6uchocdar. b. Cunresupyercs ATO.

4. ®FEIIBK — IIBK. B. Peaknus He cBsA3aHa ¢ 3aTpaTOM UM CUHTE-
5.T'n — I'n-6-O. 30M ATO.

6.1,3-1PI'K < 3-OI'K.

7. ®p-1,6-0ucdocdar < 3-OI'A + OJIA.

3aoanue 3. Yxkaxure, K KAKOMY KJIaCCy OTHOCATCS [T€PEUNCIICHHbIE (PEPMEHTHI:

1. 'ekcokunasza. A. OKkcuaopeayKTasbl.
2. Anpionasa. b. JInazel.

3. ®ochoppykTrokuHasa. B. JIura3sl.

4. dochornuneparkuHasa. I'. Tpaucdepassbr.

5. derunporenasa 3-OI'A. . I'mapona3ssl.

6. Enonasa. E. N3omepassbl.

7. IlnpyBaTkuHa3a.

8. Tpuozodocharuzomepasa.

HpaeuﬂbHocmb pewenud npoeepbnie, Conocmasue ux ¢ ImajloOHamMu omeenios.

Bonpocs! nu1s1 06cyxneHus

1. IlupyBar kak ueHTpaibHbI MeTabonuT. Ilytm mpespamenus I[IBK B 3aBucumoctu OT
HHEPreTHYECKOro cTaTyca U 0COOEHHOCTEN OKUCINUTEIHHOIO MeTaboIM3Ma KIETOK.

2. BoccraHoBneHue nupyBara B jakTar (peakuus, uzopepments! JI/II, Ha3HaueHHE peak-
uuit), nuka Kopu. YTunuzanus gakraTa KI€TKaMU.

3. I'mokoHneoreHe3 (Ha3HaueHHE, CyOCTpaThl, KJIIOYEBbIE PEAKLIUU U (HEPMEHTHI, PEryisuus,
SHEPro3aTpaThl).

4. OxucnurensHoe aekapbokcminpoBanue [1BK (6nonornyeckast posb, cyOKIeTOUYHAs JIOKa-
JU3alus, peaklin); MUPYBaTIErHIPOreHa3HbI KOMIUIEKC ((hepMeHThI, KOPEepMEHTBhI), Perysius
aKTUBHOCTH NUPYBaTAETUIPOr€HA3BI.

5. JIMMOHHOKHCTBIN UK (CYOKJIETOYHAS JOKAIM3aIlMs, CXeMa PEeaKluid, YHepreTuka, dep-
MEHTBI, PETYJISIHsL, OMOJIOTHYECKask POJIb).
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6. AspobHoe okucienue rimoko3sl 70 CO, u HyO (3Tambl, conmpsikeHne ¢ MPOIEeCcCOM OKHC-
TUTENBHOTO (ochOpUIUPOBaHUS, JHEPreTHKA). UeTHOUHBIE MEXaHU3MBbI TPAHCIIOPTA ITUTOIIa3Ma-
tnueckoro HAJITHH".

JUTEPATYPA

1. Buonoeuueckas xumus / B. K. Kyxta [u ap.]. M., Munck : bunowm, Acap, 2008. C. 172-182.
2. Kowncnexm nexuuii.
3. Buonozuueckas xumus / A. JI. Taranosud [u ap.]. Munck : benapycs, 2013. C. 39-42, 70-73, 80-81 .

3aganus 1J151 CAaMOCTOATEILHON padoThI

3adanue 1. 3amoMHUTE, YTO adXPOOHBIN pacIaj] TITOKO3bl — 3TO MPOIIECC MOJHOTO OKUCIICHUS
ee 10 CO2 u H»O. OH BK/IIOYAET peakiuu a3poOHOro IIMKOIM3a (CPAaBHUTh ¢ aHAPOOHBIM) U T10-
clleyIoIIee OKHCICHNE TUpyBaTa B 001IeM IMyTH KaTabom3ma.

1.1. Hanummre peakuuu, KaTalu3upyeMble OTAEIbHBIMU (epMEHTaMHU IMUPYBATIETUIPOre-
HA3HOT'O KOMILIEKCA.

1.2. Onpenenute konuyectBo moseit ATD, cuntesupyemoe 3a c4eT ASTHAPUPOBAHUA | MO
[1BK. s aroro:

a) HaIlMIINTE CyMMapHOE YpaBHEHHE OKUCIUTENbHOrO nekapOokcunupoBanus [1BK;

0) IOKaXUTE IyTh OT BOCCTAHOBJIEHHOTO KO(EpPMEHTa JI0 KUCIOPO/a;

B) BCIIOMHHTE onpeenenue kodpduurenta hpochopuiupoBaHus U pacCUUTANUTE ero i 3TO-
ro mporecca.

3aoanue 2. BCOMHHTE MOCIENIOBAaTENbHOCTh PEAKIIMM, COCTaBJISIONIMX UTPATHBIA LMK,
Ha3BaHHE (PEPMEHTOB, KATATH3UPYIOIINX ITH PEaKIIUU, H UX KOPEPMEHTHI.

2.1. Ucnonb3ys cxeMy CBsI3H OOIIEro MyTH KaTaboim3Ma ¢ LEeMbl0 TKAaHEBOTO JbIXaHUs, IPO-
CJIEIUTE MYTh BOJOPOJIa OT OKUCIISIEMBIX CYOCTPATOB K KHCIOPOY U oieHuTe Boixoa AT® mist oT-
JIENIbHBIX PeaKIuil 1 001Iero MyTy Kataboanu3Ma B IEJIOM.

2.2. lloncTaBbTe B ypaBHEHHE COOTBETCTBYIOILINE KOA(PPHUIIUEHTHI:
ECI-E—?T—CODH + O+ AP + dw — COz + ATD + H20

0

Hns sToro:

a) HallluTe Ha cXxeMe CBSI3U OOIIero MyTu KaTaboju3Ma C Lenbio (EepMEHTOB TKAHEBOTO JIbl-
XaHUS PEaKIUH, B KOTOPBIX MPOUCXOIUT JIEKapOOKCHIMPOBAHNE, BHITUIIUTE HA3BaHUS META00IH-
TOB, KOTOPBIE IEKapOOKCUITUPYIOTCS;

0) HaliAuTe Ha CXeMe CBSA3HM OOIIero myTu katabosiM3ma ¢ 1enblo PepMEHTOB TKAHEBOIO JIbI-
XaHUS peaKLUy JIeTUPUPOBAHMsS U BBIIUIINTE Ha3BaHUS MEPBUYHBIX JOHOPOB BOJIOPOJIA;

B) HaliIUTE HA CXEMeE CBS3U OOIIEro MyTu Karaboiu3mMa ¢ 1ernbio (PepMEHTOB TKAHEBOTO JIbI-
XaHHUs1 KOMIIOHEHTHI JIbIXaTEIbHOM LIeMH, Ha KOTOPBIE MOCTYHAeT BOJIOPO/I OT IEPBUYHBIX JTOHOPOB;

I) paccTaBbTe KO3 (OULNEHTH B ypaBHEHHUU.

3aoanue 3. Beryuure:

a) peakiuu cuHTe3a rroko3sl u3 [IBK (ymeTs nucats);

0) pepMeHTHI TTIFOKOHEOTeHe3a (00paTUTh BHUMAHUE Ha KIIIOUYEBbIC (DEPMEHTHI);
B) OCHOBHBIE CyOCTpAThI M MyTH UX BKIIOYCHHSI B TIIFOKOHEOTCHE3.

3aoanue 4. O6pa3oBaBIIMICA B KapJIMOMHOLUTAX JIaKTaT, Hapany ¢ auddysueit B KpoBb,
OKHCIISIETCS B CAMMX KJIETKaX B a9POOHBIX YCIOBHSX. YKaXKUTE dTalbl OKUCICHHS JIaKTaTa U SHEp-
TEeTUYECKUI OalaHC ATOTO Tpolecca.

HpaeuﬂbHocmb pewenuﬁ npoeepbnie, conocmaesue ux ¢ SmajloHadmMu omeenioe.
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IIpoBepbTe Bamu 3HaHUs (CAMOKOHTPOJIb YCBOEHHUS Te€MbI)

3aoanue 1. B obpasoBanuu auetmi-KoA u3 mupyBara y4acTByeT MyJIbTH(QEPMEHTHBIH KOM-
iekc. Beibepute kodepMeHTbI, HeOOX0MMBIE TS PA0OTHI 3TOrO KOMILIEKCA:

A. ®MH, HS-KoA, TII®, HAJT".

B. ®MH, HS-KoA, TI1®, HAJI", numoeBas KUCIOTA.

B. ®MH, HS-KoA, TII®, HAJID".

I'. ®AJl, HS-KoA, TII®, HAJI', nunoepas KucuoTa.

JI. ®AJl, HS-KoA, TII®, HAJT'.

3adanue 2. Ykaxure GEpPMEHTHI, KATATU3UPYIONIUE CICAYIONUE PEAKIIHH:
Okcanoarnerat + Auerun-KoA + H,O — Hurpat + HS-Ko0A.
Usonmrpar + HAJI'— a-Kerornyrapar + CO, + HAJIH- H',
Cykunnun-KoA + I'1® + H3PO4 < Cyknunar + ['TD + HS-KoA.
®ymapart + H,0O < Mauar.

. @ymaparruaparasa. B. Cyxkuunun-KoA-cunrerasa.

b. llutparcunTasa. I'. U3oumTparaeruiporenasa.

> s wh e

3aoanue 3. Ckonbko mMojieit AT® MokeT CHHTE3UpOBATHCS MIPU OKUCIEHUU | MOJst cyOcTpa-
Ta B YKa3aHHBIX PEaKIUsiIX?

1. ITupyBatr — CO; + H70. A. 2,5 MOJIb.
2. Anetuin-KoA — CO, + HyO. b. 4 mounb.

3. [lupyBat — anerun-KoA. B. 10 Mmoub.
4. Cyknunar — L[YK. I'. 12,5 mosnb.

3aoanue 4. Yxaxure cyOCTpaThl NIFOKOHEOTCHE3a!
A. I'mauepon. b. Okcanoanerar. B. I'nuxoren. I'.Jlakrar. JI. Ananun. E. [lupysar.

3aoanue 5. I'mokoHeoreHe3 — (epMEHTATUBHBIN MPOIECC, UMEIOMINM HEoOpaTUMBIE peak-
1uu. BeiOupure kitoueBbie (hepMEHTHI TTIOKOHEOTeHE3a.

A. ®pyxkro30-1,6-6ucdocdarasa. I'. [lupyBaraeruaporexnasa.
b. IlupyBatkapbokcunasa. J. I'moxokuHaza.
B. I'moko30-6-docdaraza. E. ®ochoenonnupyBarkapOOKCHKHHA3A.

3aoanue 6. B mpoliecce cHMHTE3a IIIOKO3bI U3 MUpyBara 3aTpaduBaeTcs >Heprus. CKOIbKO
Mosiet AT® HeoOX0IUMO /1JIsE STOTO META0OTUYECKOTO MYTH?
A. 2 ATO. b. 4 ATO. B. 6 ATO. I'.5ATO. .7 ATO.

ITajIOHBI OTBETOB K PelIeHUI0 3a]aHu il
Jlna camonpogepku ucxo0Ho20 ypoeHsa 3HAHUIL.
1-1B;25;3T;,4;5A.2-1B;2B;3A;4b;5A;6b;7B.
3-1T15;25;31;4T;5A;6b;7T1;8E.
na camocmoamenvnoit padbomot.
4-15ATO.

CAMOCTOATEJIBHASA PABOTA(45 munyT)

NHCcTpyKIUS K NPAKTHYECKOMY 3aHSITHIO

Konuuecmeennoe onpeodenenue nupoeunoZpaonoli KUciomol 6 Moye

[TupoBuHOTpagHAs KUCIOTA — OJWH W3 MPOMEXYTOYHBIX MPOJYKTOB YIJIEBOJHOTO OOMEHA.
B ana’poOHBIX YCIOBUAX (TUIIOKCHS) MMPOBUHOTPAIHAS KUCIOTA BOCCTAHABIMBACTCS B MOJIOUHYIO
KHCJIOTY. B a3poOHBIX YCIOBHSAX MUPOBHHOTPAJHASI KUCIOTA MO BIMSHHUEM MUPYBATICTHAPOTE-
HazHoro komruiekca (kohepmentsl TIID, nunoeas kucnora B Bune amuaa, KoA-SH, HAJ, ®AJT)
B PE3yJIbTaTe OKUCIUTEIHHOTO JEeKapOOKCUIUPOBAHMS MpeBpamiaeTcs B aneTwi-KoA, KoTopeiii B
nukie Kpedca oxucmsiercs no CO; u HyO. 3a cytku ¢ movoit Beigensercs 113,7-283,9 mxmonb
(10-25 Mr) nHpOBHHOIPAIHOM KHUCIIOTHI.

39



Ipunyun memooda. ITlupoBUHOTpagHAs KHUCIOTA, B3aUMOJCHCTBYS C 2,4-TUHUTpOdEHUI-
THAPA3UHOM B HICIIOYHOU cpefe, oOpasyeT 2,4-TuHUTPODESHUITHAPA30HBl THPOBUHOTPATHON KHUC-
JIOTHI JKEJITO-OPaHKEBOI'O 1IBETA, MHTEHCUBHOCTh OKpAIIMBAaHUS KOTOPBIX MPONOPIHMOHATIbHA KOH-
LEHTPALKUU TUPOBUHOTPAIHOMN KUCIOTHI.

Xoo pabomul. bepyTt 2 mpoOUpKH:

B KOHTpOJIbHYIO HamuBaroT 1 mi H0, a

B OMBITHYIO —]1 Mi Moum. 3arem B 00e

npobupku npunausaroT o 0,5 mim pac- 04
TBOpa 2,4-TMHUTPO(EHUITHIPA3UHA U
OCTaBJIAIOT Ha 20 MHUH MPU KOMHATHOM
temneparype. Ilocie 3Toro B Kaxuayro
npobupky pobasmsor mo 5 wmua 0,4
HNaOH u uepe3 10 muH konopumerpu- 0.2
PYIOT OIBITHYIO MpoOy MpPOTUB KOH-
TposibHOM TIpoObI HAa DK, ucmnonb3ys

3enenbid cBetomiibTp (500-560 HM), B o1
KIOBETE C TOJILIMHOMN cinos 10 mm.

Pacuer mpoBogsT mo rorosomy ka- 0 | : | Cowery
amubpoBouHoMy rpaduky. HaiineHnyro 10 20 - 30
BEJIMYMHY YMHOXKAIOT Ha CYTOYHBIM JU-
ype3 (1500 MIJT IS My)K[H/IH u 1200 ML KaﬂquOBO‘IHBII\;I rpa(bm( 3aBUCHUMOCTH BCIIMYHUHBI OIITH-

yeckoii otHoctu pactBopa (D) ot konuentparuu [IBK

JUIsL JKEHIMH) U TMOJY4YaroT COoJepKaHue
IIMPOBUHOIPAJHOM KHCIOTHI B CyTOYHOMU
MoOYe.

Ortger:

B ipoOe

Knunuxo-ouacnocmuuecroe snauenue. 1lpn aBuTaMuHO3€ U TMNOBUTaMHHO3€ Bi B KpoBU U
JIPYTUX TKaHSIX, 0COOEHHO B MO3Te, HAKAITMBAETCS OOJbIIOE KOJTUYECTBO MUPOBUHOTPATHON KHC-
JIOTHl U YBETTMYMBAETCS €€ BhIJeaeHue ¢ Movyond. ConepkaHue dTOM KUCIOTHI B KPOBH BO3pACTacT
P caxapHOM quabere, CepeYHON HEeJOCTaTOUYHOCTH, TUNIEpPYHKIIUN TUIOPH3apPHO-aAPEHATOBOM
cucteMbl. KonnuecTBO MUPOBUHOTPATHON KUCIOTHI YBEIUYMBAETCS TMOCJE BBEIECHUS HEKOTOPBIX
JeKapcTB — KaM(opbl, CTPUXHUHA, afipeHanrHa. [Ipu Hapko3e coaep:KaHue 3TON KUCIOTHI B KPOBU
CHUXKAETCH.

BriBon:

Iloamuce npenoaaBaTeJIAa:

TEMA 9. BTOPHYHBIE ITYTU OBMEHA I''TIOKO3bI — IIEHTO30®0C®ATHBIMN,
IJIIOKYPOHOBBIA. OCOBEHHOCTH OBMEHA YIJIEBOJIOB
Y MUKPOOPI'AHU3MOB ITOJIOCTHU PTA. BIUAHUE 'OPMOHOB
HA YPOBEHbD I'VIIOKO3bI B KPOBH

AKTYaJIbHOCTDH TeMbl

[Tenro3zodocdarusiit myts (IIPIT) 1 TIIOKYpOHOBBIA MyTh OOMEHA TIIIOKO3bI HE MPHUBOIAT K

art
cunatesy AT®. B xone [IDII npoucxoaut o6pazoanne HAJI®HH™ n1s BoccTaHOBUTEIBHBIX CHH-
TE30B, aHTHOKCHJIAHTHOW 3allIUTHI, 00E3BpeKMBaHUS BeliecTB, ¢aronurto3a. [IDII obecneunBaer
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prb030ii CHHTE3 HYKJICOTHIOB U TOCIEAYIONNI CHHTE3 HYKIEMHOBBIX KHCIOT. HemocTaTO4HOCTH
psana pepmentoB [IDIT — mpuurHa TeMOIU3a SpUTPOIUTOB. [ TTIOKYpOHOBAs KHCJIOTA B TICYCHH M C-
MOJIB3YeTCS JJI JIETOKCHKAIMU TPOAYKTOB METa0OJIM3Ma W KCEHOOMOTHUKOB (UyKEPOJHBIX Be-
IIECTB) IYTEM UX CBA3BIBAHUS M BBIBEACHUS B BHUJE TIIOKYpPOHUAOB. DUOPOOIACTHI UCIOIB3YIOT
TJIFOKYPOHOBYIO KUCIIOTY /IS CHHTE3a T€TEePOIIOJINCAXapUIOB COSTMHUTENBHBIX TKaHeh. ToT ¢akr,
YTO acKOPOMHOBAs KHUCJIOTa — HE3aMEHHMbIH KOMIIOHEHT IMHUIIM Y YeJIOBeKa (TakkKe y MOPCKHX
CBHHOK W MIPUMATOB), OOBSICHIETCSI OTCYTCTBHEM OJHOTO M3 (DEPMEHTOB CHHTE3a ITOr0 BUTAMUHA U3
T'YJIOHOBOM KUCIIOTBI.

KoHnuentpanus ritoko3sl B KPOBH MOIJIEPKUBACTCS HA TOCTOSIHHOM YPOBHE M HAXOJIUTCS MO/
CTPOrMM T'OPMOHAJIbHBIM KOHTPOJEM. B CBSI3U ¢ 3TUM M MATOJIOTMYECKUE U3MEHEHUS CO CTOPOHBI
SHJIOKPUHHOW CHCTEMBI HEPEAKO COIPOBOKIAIOTCS HAPYIIEHHEM YIIIEBOAHOTO OOMEHA.

JloMuHUpYIOLLIEH TEOpUEN pa3BUTHS KapHUeca ABIISIETCSI XUMUKO-TIapa3uTUYECKast TEOPHsL.

ean 3ansaTust

CdopmupoBaTh mpeacTaBieHHEe O 3HAUYEHUU MEHT030(oc(aTHOrO U TIIOKYPOHOBOTO IMyTEH
IIPEBPALIEHUS TIIOKO3bl; YCBOUThH POJIb TOPMOHAIBHON PETyIsLUd OOMEHa yriIeBOAOB B MOAepKa-
HUU KOHIIGHTPAIlMMU TIIOKO3bl B KpoBU. [loHMMAaTh MaTOr€HETHMUYECKYI0 B3aWMOCBSI3b YIJIEBOJIOB
MU U Kapueca.

TpedoBanus K HCXOTHOMY YPOBHIO 3HAHUH

J1J1 IOJTHOTO YCBOCHHS TEMbI HEOOXOAMMO TTOBTOPUTh:

® 113 OUOOP2AHUYECKOU XUMUU

— CTpPOCHHE M CBOMCTBAa pUOO3BI, J1€30KCUPUOO3bI, TaJaKTO3bl, (PPYKTO3bI, TITIOKYPOHOBON
KHCIIOTHI;

— peaKIMH IbJ0JIbHON KOHICHCAINH;

® HOPMANLHOU PU3UONOCUU:

— HEWpOropMOHAIbHBIE MEXAaHU3MBbI PETYIISIIIHH YTIEBOIHOTO OOMEHA.

JIJisi caMONPOBEPKH HCXOHOT0 YPOBHSI 3HAHUI BBINOJTHUTE CJIeAyIolIee 3aJaHue:

3aoanue 1. HanummmTe Ha3BaHUS caxapoB MOJI COOTBETCTBYIOMIUMHU (HOPMYTIaMu:

1. 2. 3. 4.
CH,OH CH,OH
COOH
OH OH
HO OH _ OH OH
OH OH OH OH OH

Hpaeuﬂbnocmb pewenuﬁ npoeepbnie, COonocmasue eco ¢ ImajloHomM omeemad.

Bonpocs! nu1s1 06cyxneHus

1. IlenTo3odocdarhelii myTh (CyOKJIETOUHAS JIOKAIM3alMs, dTambl, KIOYEBble (EpPMEHTHI,
MeTa0O0JIUTHI, OMOJIOTUYECKAS POJIb).

2. I'1oKypOHOBBIN MyTh (TKaHEBast U CYyOKJIETOYHAs JIOKAJU3aIMs, IyTH MEeTaboIu3Ma TIio-
KYPOHOBOW KHCJIOTBI, OMOJIOTHYECKAs POITh).

3. Perynsmus cozep:kaHus INIIOKO3bI B KPOBU. MeXaHU3MBbI PETYISATOPHOTO J1€H CTBUS TOPMO-
HOB (MHCYIIWH, IpCHAJINH, TIIIOKArOH, TITIOKOKOPTHKOMIBI U 1. ).

4. OcobGeHHocTH 0OMEHA YTJIEBOJIOB Y MEKPOOPTAHU3MOB TTOJIOCTH PTa.

41



JIUTEPATYPA
Ocnosnasn

Buonoeuuecrkan xumus / B. K. Kyxra [u ap.]. M., Munck : bunowm, Acap, 2008. C. 182—-186, 189-192.
Koncnexm nexuuil.
Buonoeuueckaa xumus / A. J1. Taranosud [u np.]. Munck : benmapycs, 2013. C.69-70, 74-78.

Hononnumensnasn
Jlenunoorcep, A. Ocnosrl Onoxumun / A. Jleanamxep. M. : Mup, 1985.
2. Buoxumus aenoseka / P. Mappu [u ap.]. M. : Mup, 1993. T. 1. C. 199-205, 212-224.

wh e

=

3aganus 1J151 CAaMOCTOATEILHON padoThI

3aoanue 1. Paccmotpute peakiuu okucautenbHoro dtana [1DI1. Obparute BHUMaHKUE HA TO,
YTO B JIByX PEAKIUAX JETHAPUPOBAHUS B KauecTBe KoepMeHTa ucronssyercs HAJID™.

1.1. BcioMHUTE M YKaXHUTE CXOACTBO U pasinuus B cTpykrype n ¢yHkumax HAJJHH' u
HAJI®HH".

1.2. 3annomHuure:

a) oM HeokuciaurenbHoro dtama [1PII oT okucnurenbHOro (pepMeHTHI, KOYEPMEHTHI,
oOpatuMocTh peakuuii). OOpaTure BHUMaHUE Ha 3HAYCHHE OKUCIUTENHLHOM W HEOKHCIUTEIbHON
yactu [1DII;

0) nau6onee aktuBHO [1DII mpoTekaeT B ne4eHH, )KUPOBOM TKAHU, JTAKTUPYIOLIEH MOJIOYHOMN
Kelese, Kope HaJIIMOUYCTHUKOB, MOJIOBBIX JKeJIe3aX, IPUTPOIUTAX, Makpodarax. YMelnTe 00bICHUTh
sgauyeHue [1PI] mig 2TUX KIEeTOK U TKaHEH.

1.3. O6paruTe BHIMaHHUE HA TO, YTO OKUCIIUTEIBHBIN MyTh 00pa30BaHUs MEHTO3 U ITYTh Ipe-
BpallleHUs TIEHTO3 B T€KCO3bl (HEOKUCIUTENbHBIN) BMECTE COCTABISIOT LUKINYECKUI MPOIEcc —
neHT030(ochaTHBINA UK, KOTOPBIH (YHKIIHOHUPYET, MO-BUANMOMY, TOJIEKO B )KUPOBOU TKAHH.

3aoanue 2. O3HaKOMBTECh CO CXEMOW IIIOKYPOHOBOTO IyTH oOMeHa yrieBoJioB. OTMeTbTe
115 ce0s1 TIIaBHBIE METaOOIUTHI ATOTO ITYTH.

2.1. YmeiiTe 00BACHUTH POJIb INIFOKYPOHOBOTO IyTH Ul IeueH! U (puOpo6I1acToB.

2.2. Kakue U3 NMpHUBEAECHHBIX YTBEPKACHHUM O IIIOKYpPOHOBOM IyTH OOMEHa TJIHOKO3bI SIBIIS-
I0TCS CIIPABETIMBBIMU?

A. ObecnieunBaeT moTpeOHOCTH TemaronuToB B Y ID-raokypoHaTe i peakiuii o0e3Bpe-
KUBaHUs OMITMPYOMHA, JIEKAPCTBEHHBIX BEIECTB U KCEHOOMOTHKOB, CBSA3bIBAHUS CTEPOUIOB.

b. B ¢pubpobnacrax Y P-raroKypoHOBasi KMCIOTa UCHOJIB3YETCS JUIsl CHHTE3a MPOTEOrIuKa-
HOB OCHOBHOTO BEILIECTBA COCAMHUTEIBHBIX TKAHEH.

B. UcTouHUK I'yTOHOBOIM KHUCTIOTHI JI1 CHHTE3a aCKOPOMHOBOM KUCIOTHI Y OOJBIIMHCTBA JKH-
BOTHBIX.

I'. JIonoJHUTENBHBIN MYTh CHHTE3a IIEHTO3.

J1. BhInosHseT sHepreTHYecKyto (QyHKIHIO.

E. IlyTh BKIIOUEHMS MUILEBOTO KCUIINTA B META00IHU3M.

3aoanue 3. 3anoaHure TabaMIly, 0OOOIIAIONIYI0 CBEJICHUS O BIUSHHUM TOPMOHOB Ha OOMEH
YIJIEBOJIOB, BHIOUPAs IPABUIIbHBIC BAPUAHTHI OTBETOB M3 MPHUBEJICHHBIX HIDKE.

T'opmoHanbHAsA peryasinusi KOHUEHTPALMH IVTI0K03bl B KPOBH

Ha3zBanme |Mecto cuHTe- Bausinne Ha npoueccsl | BiausAHue HA KOHIEHTpPa-
TkaHU-MUILIEHH
TOPMOHA 3a TOPMOHA 00MeHa yri1eBoi0B M0 TJTIOKO03bI B KPOBH

WNucynun
AJlpeHaJINH
I'mroxaron
Koptuzon
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OTHU TOPMOHBI CHHTE3UPYIOTCSL:

— 0-KJIETKaMHu OCTPOBKOB JlaHTepranca moxeny104HoN Kee3bl;

— KJIETKaMH KOPKOBOTO CJIOSI HAIIOYEYHHUKOB;

— KJIETKaMH MO3TOBOTO CJI0Sl HAATIOYEUYHUKOB;

— [B-xseTkamu ocTpoBKOB JIaHTepranca moKeny109HOM Kee3bl.

Tranu-muuienu &7 3TUX TOPMOHOB: I€YEHb, MBbIIIEYHAs TKaHb (TJ1ajKas, MOIMEpPeuHo-
1oJjiocaras), >kUpoBasl TKaHb.

Konrenrtpaniys riitoko3bl B KPOBH 3aBUCUT OT CKOPOCTHU CJIEIYIOIIMX MPOIIECCOB: CHHTE3a IIIH-
KOTeHa, MOOMJIN3aINH TIIMKOTr€Ha, TIIFOKOHEOTeHe3a; MOCTYIUICHHS TIIFOKO3bI U3 KPOBU B KIICTKH.

3.1. 3armoMHHTE KOHIICHTPALIMIO TJIFOKO3bl B IUIa3Me (CHIBOPOTKE) KPOBH B HOpME —
3,9-6,1 MMOIIB/II.

3.2. ITonGepuTe COOTBETCTBYIOMINE MTAPhl TOPMOH — MEXAHU3M JICHCTBHSI:

1. Koptuzo. A. AxTuBanusi aJleHUJIATIUKIA3bl —> MOBbIIIEHUE ypoBHSI HAM® B kietke —
2. AnpeHainuH. aKTUBallMs MPOTEUHKHHA3Bl A — (ochopunrpoBaHre GEPMEHTOB, yUACTBYIOIIUX
3. Uncynus. B OOMEHE TJIFOKO3bI, © HK3MEHEHUE UX aKTUBHOCTH.

b. Yckopenue TpaHcnopTa rirOKO3bl Yepe3 MEMOpaHbI KICTOK-MUIIICHEH, aKTHBA-
uus pocdoaudcTepasbl U CHUKEHHE YpoBHS HAM® B KII€TKe.
B. Uanyknust cuaTe3a pepMEeHTOB HAa TEHETUYECKOM YPOBHE.

3aoanue 4. VIzyunte 0cCOOCHHOCTH YTUIU3ALMU YTJIEBOJOB OaKTEPHUSIMH MOJIOCTH PTa.

4.1. HanmmuTe cxeMy pacHieruieHus: caxapossl ((pyKTO3bl, TIFOKO36) y OakTepuii. O0paTuTe
BHUMaHHE Ha TO, YTO KOHEUHBIMH MPOJIYKTaMH paCILEIJICHHs] YTIEBOJOB y OaKTepuil SBISIOTCS
JIAKTaT, YKCYCHAsi U MypaBbUHAsI KUCJIOTBHI.

4.2. 3HaliTe 3aBUCUMOCTD BEIX0O1a Ca®" u3 omamm 3y00B OT pH poTOBO# XHIKOCTH.

4.3. YmeiiTe 0OBSCHUTH MAaTOTEHETUYECKYIO B3aMMOCBSI3b YIJICBOJOB IHIIU W Kapueca (Xu-
MUKO-TIapa3UTUYECKasi TEOPHS KapHeca).

4.4. TloBropure OOMEH ITIMKOreHa. YKaKUT€ pa3zinuus B CUHTE3€ TJIMKOTE€Ha Yy YellOBEeKa U
OakTepuil MOJIOCTHU PTa.

4.5. 3naiiTe, yTo OakTepuu 3yOHOTO Haja€Ta MOTYT HMCIOJIb30BaTh caxapo3y W JJis CHHTE3a
BHEKJIETOUHBIX TOJUCaXapua0B (IeKcTpaH, ieBaH). [loscHuTe Ha3HAUYEHUE STUX TMOJIHCAXAPHUIOB.

HpCZGMJleOCmb pemeuuﬁ npoeepovnie, conocmaesue ux ¢ ImajiloHadmMu omeenioe.

IIposepbTe Bamu 3HaHUsA (CAMOKOHTPOJIb YCBOCHHUS TE€MbI)

3aoanue 1. Hanbonee Baxkuble mpoayKThl [1DII:
A.HAJ®GHH". B. Pu6030-5-¢ocar. I. ATOD.
b. I'mroko30-6-¢ocdar. I. HAJJHH". E. ®pyxT030-6-docdar.

3aoanue 2. Tuamuanupodocdar — HEOOXOIUMBIH KOPEPMEHT ISl CIEAYIOmero pepMeHTa
[1DIT:

A. Dnumepasa. B. N3omepasa.

b. Tpancansnonasa. I'. Tpanckeronasa. . eruaporenasa.

3aoanue 3. TlpumeHeHHEe HEKOTOPHIX JIEKAPCTBEHHBIX MPENapaToB MOXET BbI3BATh I'E€MOJIHU3
SPUTPOLMTOB, CHUKEHUE COJICPKAHUS TeMOTTIO0MHA B KPOBH, XKENTYXY (JIeKapcTBEHHAast TeMOJIUTH-
yeckas aneMus). [IpuunHOil ABiIseTCS HapylIeHHE B SPUTPOLUTAX PEaKIMU BOCCTAHOBJICHUS JU-
cynb(uIHON (POPMBI TIyTaTHOHA B CYIb(TUIPUIBHYIO:

[-S—S-I' + HAA®HH'— 2 I'-SH + HAJI®".

Boccranosnennsiii  myration (I'-SH) — HeoOxomumblil (akTop Aasi BOCCTaHOBICHHUS
SH-rpynn B remoryiioOuHe, noaaep’aHus HOPMaIbHOW (HOPMBI SPUTPOLUTOB, CTAOMIN3AINH KIle-
TOYHON MeMOpaHsbl U T. 1. Henocratounas akTuBHOCTH Kakux GepmeHToB [1DII MoxkeT ObITH Mpu-
YMHOI 3a001eBaHuA?
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3aoanue 4. B Xxo1e SKCIIEpUMEHTA BBISBICHO, YTO MPOMEXYTOUHbIE MPOAYyKThI [IDIT sBisroT-
csl MeTaboIMTaMM TJIMKOJIM3a U BOBJIEKAIOTCS B Hero. Ha ypoBHe Kakux MeTaOOJIMTOB CBS3aHbI
[I®IT u rnuxonu3?

A. 6-DochOrIFOKOHOJIAKTOH. I'. ®pykT030-6-hocdar.

b. Pubyno3o-5-¢pocpar. . I'munepansaerua-3-pocdar.

B. ®pykT030-1,6-nudocdar. E. I'moko30-6-docdar.

3aoanue 5. Merabomutsl [IOI] MOTYT OBITH HCIIOIB30BAHBI JJISI CHHTE3A!

A.HAT'. B. DAL B. VT®.

I'. Kodepmenra A. . JKupHbIX KHACIIOT. E. ITo10BBIX FOPMOHOB.

3aoanue 6. Y JI®-riroko03a Tpedyercs i

A. Cunrtesa rimoko30-6-ocdara.

b. Cunresa riaukoreHa.

B. Pacnaya rmukoreHa.

I'. O6paszoBanus Y /D-rintokypoHara.

. Ucrionp30BaHus TAIAKTO3bI B INIACTUYECKHUX LIEIIAX.

3aoanue 7. YpoBeHb TIMKEMHH OTpa)kaeT OajaHC MEXAY CICHYIOUIMMH METaboIMYeCcKUMU
npoiieccamu (BIOEPUTE ONTHUMAIbHBIA BAPUAHT):

A. YTunuzanuei TitoKo3bl TKAHSIMH M CKOPOCTBIO TIIFOKOHEoTeHe3a u ¢ochoponusza rimko-
reHa B TICYCHH.

b. [Ipoaykuueit nakrata MbIIIEYHON TKAHBIO U UCIIOJIB30BAHUEM €T0 B XOJ€ TJIFOKOHEOreHe3a
B [I€YCHHU.

B. AHa’poOHBIM U a3pOOHBIM OKUCICHUEM TIIIOKO3bI B TKAHSX.

I'. CunTe3oM U pacnagoM INIMKOTE€HA B TKaHSX.

J1. OkucneHuem riroKo3bl Mo neHTo30(hochaTHOMY MMy TH.

3aoanue 8.Kodeun uHruOUpyer 3l g -pochomudcrepasy, npeppamiaronryio TAM® 8 AMO.
Kakoit u3 nepeuncneHHbIx 3¢ GexToB OyaeT HaOI0AaThCs 1Mocie Bo3ieicTBUs KopernHa?

A. CHIWKeHHe aKTUBHOCTH ITPOTEHHKHHA3HI A B TICUCHH.

b. CHmxeHue akTHBHOCTU MPOTEMHKUHA3bI A B MBIIIIAX.

B. IloBbImeHre akKTHBHOCTH MMPYBATKUHA3BI B TICUCHH.

I'. CHMXeHUE aKTUBHOCTHU TJIMKOTE€HCUHTA3bl B IIEUCHH.

3adanue 9. bonbHON caxapHBIM JUA0ETOM IMOCE UHBEKIIMK UHCYJIMHA HE CMOT CBOEBPEMEHHO
noectb. Ha paGote ero cocrosiHue pe3ko yxyaumiaock. Bpau ckopoif moMoly npu ocMoTpe oTMeda-
eT 0ecrokoicTBO O0JIBHOrO, OJIIEAHOCTh U BIAXKHOCTb KOXHBIX IOKPOBOB, YTHETEHHE DPE(IEKCOB.
Y poBeHb IIIOKO3bI B KPOBH COCTABIISET 2,8 MMOJIB/11. UTO clieyeT CpoyHO BBECTH ITOMY MAIIUEHTY?

A. AnpeHaivH. b. I'moko3y. B. Uncynun. I'. Hutpornuuepus.
3aoanue 10. KOHTpUHCYJISPHBIMU TOPMOHAMH SIBIISTFOTCSL:
A. CoMaroTpoIuH. B. TupeoniHble TOPMOHBL.
b. I'mrokaros. I'. I'TFOKOKOPTUKOUIBI. J1. KarexonaMuHsl.

3aoanue 11. Yxaxute 3HaueHusi pH poToBOM ®HIKOCTH, IPU KOTOPBIX MPOUCXOIUT JCMHHE-
panu3anus 3yOHO# IMaTH:
A.7,36-74. b. bosee 7,4. B. Menee 6,2.

ITAJIOHBI OTBETOB K PelIeHUI0 3aaHUI
Jna camonposepku ucxo0no2o ypoensa 3Hanuil
1 - 1. I'moko3a. 2. I'anakro3za. 3. 'mokypoHoBas kucinota. 4. Pu6o3a.

Jlna camocmoamenwvhou pabomut.
21- A,b,B,I,E.32-1B;2A;35,B.
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CAMOCTOSITEJBHAS PABOTA (60 munyT)
HMHCTPYKIHUS K NIPAKTHYECKOMY 3aHATHIO

N3y4yeHnne BJMSAHUSI TOPMOHOB HA COJep KaHMe IVIIOKO3bI B KPOBH

JInst n3ydeHus: BIUSIHAS TOPMOHOB HA YPOBEHB INTIOKO3BI B KPOBH MPEJIAraroTCsl TPH MPOOBI
KpoBHU (ombITHBIE). OJIHAa U3 HUX B35TA J0 BBEJACHHUS TOPMOHOB, Jpyrasi — I0OCJE BBEJICHUS UHCY-
JIMHA, TPEThsI — I1OCIIC BBEACHUS apeHAINHA.

1. Onpexnenurte coaepkaHue TIFOKO3bI B KAXKI0H U3 Tpo0.

2. Ha ocHOBaHMU MOJy4EeHHBIX PE3yIbTAaTOB CHENATe BBHIBOA, KaKas U3 MPOO COOTBETCTBYET
IMPUBCACHHBIM BbIIIC COCTOSAHUAM.

Ornpenenenne KOHIEHTPAIMH TIIOKO3bI B MPO0axX MPOBOAAT IIIOKO300KCHIa3HBIM M e-
TO/IOM.

Onpeoenenue KOHUEHMPAUUU 271I0KO3bL 8 CbLBOPOMKE KPOGU (hepMEHMAMUBHHIM MEMOOOM

IIpunyun memooa. MeToJ; OCHOBAH Ha CIEIYIOUINX (PEPMEHTATUBHBIX PEaKIIMAX:

I'moko3za + H,O + O, > I'mroxonomakron + H,O,
I'nrokozookcuoasza

H,0; + 4-amunoanTunupuH + peno——» XuHoaumuH + 4H,0
Ilepokcuoaza

OO0pa3zyrouuiicss TpoAyKT UMEET PO30BYIO OKpacKy. MIHTEHCUBHOCTb OKpacku IMpsMO MpO-
HOPIMOHAJIbHA KOHIEHTPALUHU TIFOKO3bI U U3MepsieTcss GOTOMETPUUYECKH.

Xoo pabomuwi. benku CHIBOPOTKU KPOBU OCAXKIAIOT JACTIPOTEHHUZUPYIONIUM peareHTom. [ ito-
KO3y ONPEACISIOT B HAJ0CATOYHON KUAKOCTH MMOCe HeHTpudyrupoBanus. PeakTHBbI 10OABISIOT
IO CIeAyIouIel cxeme:

| OmnbiTHas npoOa, M | CrannaprHas npo0a, M1
B nentpudyxusie npoOHpKH BHOCST:
CpIBOpOTKA KPOBH 0,1 —
CraHJapTHBIN pacTBOP IITFOKO3bI — 0,1
Jlenporennusupyrommuii pactsop (3 % TXY) 1,0 1,0

[TepememmBatot u neHTpudyrupyoot npu 3000 06/MuH B Teuerne 15 MuHyT
B cyxue npobupku BHOCST:
HanocagouHas )KUIKOCTH 0,2 0,2
Pabounii pactBop dhepmeHTOB 2,0 2,0
[lepememnBaroT 1 HHKYOUPYIOT peakiioHHyto cmech 10 mun npu 37 °C unu 30 MUH IIpU KOM-
HATHOW TemIeparype

[lo oxoH4YaHMH HMHKYOAIlMHM H3MEPSIOT ONTHUYECKYIO IUIOTHOCTh OMNBITHOH M CTaHIapTHOU
po6 Ha ®OK (mymHa BonHbl 490-540 HM) B KIOBETaX C TONIIMHOM €04 5 MM ITPOTUB KOHTPOJISL.

KontpoabHas nmpo6a coaepxxut 0,2 M1 1enpoTenHu3upytomero pacrsopa u 2,0 mi padoue-
ro pactBopa pepmenToB. KOHTpOIBHYIO TPOOY MOKHO TOTOBUTH OJIHY HA FPYIILY.

PacuernpousBogsT o popmyie:

Con. = EonX Cer. / Ecr,

riae Con — KOHIIGHTPALUs TIIIOKO3bI B KPOBU (MIr'%); Cor. — KOHLIEHTpALMS TIIOKO3bI B CTaHAAPT-
HoM pactBope (100 Mr%); Eon — DKCTHHKITHS OMBITHOW MPOOBI; B¢ — 3KCTUHKITUS CTaHIapTHOMN
mpo6sl. Koaddurment nepecuera B cucremy CU (Mmmomnb/m) — 0,0555.

HopmanbHble BeTMYMHBI KOHIEHTPAIMH TIIOKO3bI B TUIa3Me U CHIBOPOTKE KpoBH — 3,9—
6,1 mmone/1 (70-110 Mr%), B cCHHHHOMO3TOBO# XUAKOCTH — 0KO0JI0 2,78-3,89 MMmounb/n (0Ko110
50 mr%).
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PesyabTarsl:

IIpo6a OnTnyeckas 10THOCTH (E) KoHueHTpanus riarko3bl (MMOJIb/J1)

1
2
3
Crangapt

Knunuko-ouacnocmuueckoe 3nauenue.yYBeTUUECHUE COACPKAHUS TIIOKO3BI B KPOBH (THIIEPT-
JMKEMHUsI) HAOIOAAaeTCs TIPU CaxapHOM Juadere, OCTPOM IMaHKPEAaTUTe, MaHKPEaTUIeCKUX IHPPO-
3ax, SMOLMOHAIBHBIX CTpeccax, nocie 3PUPHOro HApKO3a, OOMIFHOTO IPUEMa YTIIEBOAOB C MUIIEH,
a TaKXKe MPH MOBBIIICHUU TOPMOHAIBHOW aKTUBHOCTH psijia ykeje3 (IMTOBUIHOM, Tunodusa, Kop-
KOBOTO M MO3TOBOTO CJIOSI HAATIOYCUHUKOB).

CHKeHHEe YPOBHS TJIFOKO3bI B KPOBH (THITOTIIMKEMUS) BCTPEYACTCS IIPU MOPAKCHUN TAPCHX -
MBI TIEYCHH, CHIDKEHUH aKTHBHOCTH ()ePMEHTOB TJIMKOTEHOJIM3a U TIIFOKOHEOTeHe3a; TP HEJOCTaTKe
npueMa C MUINEH yIIIeBOIOB, HEJOCTATOYHOW (DYHKIIMU IIUTOBHIHOM JKeJIe3bl, HAJAIIOYCUYHHKOB, TH-
no(u3za; mepeo3nPOBKE HHCYIMHA TIPH JICUSHUH CaxapHOTo [ruadeTa, HapyIIeHHH BCAChIBAHUS YTJIe-
BOJIOB, OTpaBjIeHHUIX (ochopom, OEH30JI0M, XJIOPO(HOPMOM, TOCIIE OOJBIITUX MTOTEPh KPOBH.

BriBon:

[Tognuce npenonasarens:

TEMA 10. HEPEYEHB BOITPOCOB IS MTOAI'OTOBKH K KOJIVIOKBUYMY
11O TEME «OBMEH YI'VIEBOJOB»

1. IlepeBapuBanue yrieBoJ0B, (pepMeHTHI U crienupuIHOCTh UX AeicTBus. CTpoeHue nu-
IEBBIX YIaeBo0B. OCOOEHHOCTH CTPOGHUsI HENepeBapHBaEeMbIX Yy YellOBEeKa yIrJIeBOJOB (KieTdaT-
Ka, NMEeKTUHbI). buonoruueckas poijib MUIIEBBIX BOJOKOH. MexaHH3MBbl BCACHIBAaHUS YTJIEBOJOB B
KHILIEYHUKE.

2. MexaHu3M TpaHCHOPTA TIIFOKO3BI B KJIETKU. HammcaTh peaknnio akTHBUPOBAHUS TIOCTY-
MUBIIEH B KJIETKY TJIIOKO3bI U YKa3aTh IIyTH €€ JAJIbHEHIIETO NPEBPAILECHUS.

3. CymmapHOe YpaBHEHHE TIIMKOJIM3a, XUMH3M PEaKIU HEOKUCIUTEIFHOTO M OKHCIH-
TEJILHOT'O 3TANlOB aHA’POOHOT0 MIMKOIN3a, CYOKIeTouHas JoKaiu3auus. buonornyeckas poib riu-
KOJIM3a, Ha3HauUeHUe JIAKTaTAeTuAporeHasHon peakuuu. Perynsuus rnukonu3a. Kakoil u3 xiroue-
BbIX (DEPMEHTOB TJTUKOJIN3a ABJISIETCS KITFOUEBBIM U JJIS IPYTHX MyTel oOMeHa IoKo3bl? 3HaueHue
B sputponuTax 2,3-nudocdormumepara. JHEpreTUUEcKrii OaaHc TAWKoau3a. Peaknnu um mexa-
HU3M cuHTe3a AT® B aHaIpOOHBIX YCIOBUAX. B Kakux KieTKax aHadpOOHBIM TNTMKOJIN3 SBIISETCS
OCHOBHBIM HCTOYHUKOM SHEPrUu?

4. AnspobHoe okucienue rimoko3sl (CO, u HyO). Dtansl u ux cyOkIeTOYHAs JTOKATU3alus,
KOHEYHbIE MPOJIYKTHI, COMPSHKEHUE C MPOLIECCOM OKUCIUTEIHHOTO (hOCHOpUINPOBAHUS, SHEPreTU-
YeCKUI BBIXOJ (pacdeT NMPOBOAUTH MOATAHO) U MeXaHU3Mbl cuHTe3a AT®D. YpoBHU perynduuy,
KJItoueBble (DepMEHTHI U UX perynsTopbl. CpaBHUTH SHEPreTUUYECKHUI BBIXOJ aHA’POOHON U a’spoo-
HOM TMXOTOMMH TIIFOKO3BI (Pacy€T MPOBOJUTH MOATAIMHO) U MeXaHU3MBbI cuHTe3a ATO.

5. Cynap0a KOHEUHBIX MPOAYKTOB TJIMKOJIN3a — MHUPOBUHOTPATHOW M MOJIOYHOM KHCIOT.
KakoBa cynp0a maktara, oOpa3oBaBIIETOCs B SPUTPOLMTAX? DTambl U DHEPreTHUECKUH BBIXOA
(pacueT MpOBOAUTH MOATAITHO) a3POOHOT0 OKUCIICHUS JIAKTaTA.
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6. Ilyru merabonmm3ma nupyBara. OKHCIUTENbHOE 1€KapOOKCHINPOBAHUE MTUPOBHUHOTPAI-
HOW KHUCIJIOTHI (OMOJIOTHYECcKasi pojib, CyOKJIETOUHAas JOKAIM3alMs, CYMMAapHOE YpaBHEHHE IpoLieC-
ca, peakuun). [TupyBaraernaporeHasHplii KOMIUIEKC ((epMEHTHI, KOPEPMEHTHI H UX MPOUCXOXKIe-
HUE), peryyisiusl aKTUBHOCTU MHUpYyBaTAEruaporeHassl. Kakoi myrs yrunusanuu nupyBaTta CTUMY-
JUPYETCs TPH SHEProAePHUIUTE U IPHU BEICOKOM YHEPreTUUECKOM 3apsije B KIeTKax?

7. JIMMOHHOKMCIBIM IIMKJI KaK 3aKJIFOYUTENIbHBIN 3Tal a3poOHOro OKUCIEHUS [IIOKO3bI, pe-
ryiaupyembie peakuuu npouecca.Hapucyiite cxemy mukina Kpedca. HazoBute BUTaMUHBI M UX aKTHB-
Hble (OPMBI, yJaCTBYIOLIME B 3TOM Ipolecce. Hanummre peakiuy JUMOHHOKUCIIOTO IUKJIA, KaTaau-
3upyemsble JeruaporeHazamu. OOBSICHUTE CONPSDKEHUE STHX PEAKLUI C MPOLIECCOM OKUCIUTEIBHOTO
bochopunpoBanus. PaccunTaiite sHEpreTUUECKU BBIXO/ LIMKJIA TPUKAPOOHOBBIX KHCIIOT.

8. T'mokoneorenes. buonornueckas posib, CyOKJIETOUHAS JIOKATU3alus, CyOCTpaThl, KITO-
yeBble (DEPMEHTHI U peryJsisiius mpouecca. XMMU3M KIIIOUEBBIX PEAKIMi. YMETh pacCuUTaTh 3HEp-
reTUYECKUI OalaHc cuHTe3a MoJis Iroko3bl u3 [1BK, VK.

9. T'mukorenes, 6uosornyeckas poib. Cxema rimkoreHe3a. KakoBsl 3amacekl yrieBoJ0B B
MBIIIIAX, B IEYEHHU U B 1IeJIoM opranusme? Paccunrarh sHEprorparsl BKIOYEHHS] MOJIEKYIbI (MO-
JIs1) TJIFOKO3bI B MOJIEKYJIBI INIMKOTeHa. Perynsanus ramkoreHesa.

10. I'mukoreHonu3, 6uonormdeckas poib. Uto takoe Gpochoponan3 U TuapoIn3 TIUKOreHa?
Bo3MoHBI 11 peakuuu ruposusa riukoreHa B kietkax? Cxema ¢ocdopoisnza riukoresa. 3HaTh
pa3auyus 3TOro MpoLecca B EUYEHU U MbIIILAX. ECTh 1M B 3TUX pa3ianyuuax OMOJIOrMYeCKUi CMBICI,
a ecllu ecTb, TO Kakoi? ['opMoHabHAas peryssuus rIMKoreHonansa. Paccuunraiite (o3TamnHo) sHep-
reTUYeCKuid OajaHc aHa’pOOHOTO M a’pPOOHOTO pACIICTUICHHS TIIIOKO3bI, MOOMIM3yeMOW U3 MBbI-
IIEYHOT'O TJIMKOreHa.

11. ITerro3odocdaTHbI MyTh pacnaaa TIOKO3bI, 9Talbl, OHOJIOTHYeCcKast POJb, PETYJIISAIHS
nporecca.

12. N300pa3uth cxematnueckn obpasoBanue Y D-raroko3sr. KakoBa Guonorndeckas poib
nporeccoB, ucnoib3yomux Y Ad-raoko3y? 3HaueHrne TIIOKYPOHOBOIO MyTH OOMEHA IUIIOKO3bI B
renaTonuTax u pudpodIacTax.

13. HazoBuTte mpolecchl, MOCTABIAIONIME IIIOKO3y B KpoBb.IOpMOHaibHAs perynsius
YPOBHS TJIIOKO3bI B KpOBU. PU3NOJIOTMYECKUE KOHIIEHTPALMU TJIOKO3bl B CBIBOPOTKE (TLIa3Me)
KpoBH. ONUIINTE NPUHIMI [IFOKO300KCHIA3HOTO METOA OIIPEIEIEHNUS] KOHLIEHTPALUN TJIFOKO3BI.

14. OcobeHHOCTH yTUIM3alUuU YII€BOJOB OaKkTEepUsIMH MOJIOCTHU pra. Pasnuuust B cuHTE3€
IJIMKOTeHa y yesioBeka 1 OakTepuil. CHHTE3 BHEKJIETOUHBIX MOJIMCAXapUI0B (IEKCTpaH, JIEBaH) U X
HazHaueHue. Pacmiernyienne caxaposbl (PpPyKTO3bl, TJIIOKO3bI) OAKTEpUSMHU MOJOCTU PTa. 3aBUCH-
mocTb Beixoa Ca?* w3 smamn 3y60B ot pH poToBoii xumKkocTi. TT0SCHHUTE TATOreHETHYECKYIO B3a-
MMOCBSI3b YIJIEBOJIOB MUK U Kapueca. XMMHUKO-TIapa3uTHYecKas Teopus Kapueca. Y ClIOBUs pa3BU-
THUs Kapro3Horo npouecca.CopOeHTBI caxapo3bl Ha 3y0ax M UX MPOUCXOXKICHHUE.

15. Yto Takoe cybctpatHoe dochopunupoBanne? Hamummure uszBecTHhie Bam peakiuun
cyoctpatHoro gochopunupoBanus. OxucnurenbHoe dpochopuiarpoBanue, GU3NOIOrHUECKast Pery-
nsnust. Lenb pepmenToB TkaHeBoro apixaHus (cxema). Uemy paBen kodddunment P/O mpu oxuc-
nenuu raukomuTHdeckoro HAJIH H' (He06X01MMO yUUTHIBATH YeTHOYHBIE MEXAHU3MbI TPAHCIOPTA
HAJIH'H") B neixarensHoit nenn? Haspath cyGCTpaThl TKAHEBOTO ABIXAHHS, 0OpasyIoIHecs B X0JIe
a’pOOHOT0 OKUCIIEHUS IITIOKO3bI, U YKa3aTh MECTO MX BKIIIOYEHHUS B JbIXaTeNbHYIO LIeb. Yemy pa-
BeH Koa¢duuneHT P/O npu ux okuciIeHUH B AbIxaTenbHOoU nenu? OObSICHITH CONpsKeHUe Mpolec-
COB a3pOOHOT0 OKMCJIEHUS TIIIOKO3bl U OKHCIUTEIBHOTO (POCHOPHIUPOBAHUS C UCIOIH30BAHUEM
cxeMbl (epPMEHTOB TKaHEBOTO AbixaHHs. OOBSCHUTH, MOYEMY B OTCYTCTBUHU KHUCIOpOJia a’dpoOHOe
OKHCJICHHE TJIIOKO3bl HE OCYLIECTBISETCA. YKa3aTh MECTO JEHCTBUS MHTUOUTOPOB B JIBIXaTEIbHON
uenu. Kak m3MeHsercs cKOpoCTh a3poOHOTO OKHMCIEHHS TIOKO3bl B IMPUCYTCTBUM MHTHOUTOPOB
TKaHEBOTO JIbIXaHUs?
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TEMA 11. OBMEH JIMIINJ1OB. IEPEBAPUBAHUE, BCACBIBAHUE U PECUHTE3S.
TPAHCIIOPT 3K3OI'EHHBIX JIMIIUIOB.
KOJMYECTBEHHOE OIIPEJAEJIEHUE AKTUBHOCTHU JINITIA3

AKTyaJIBHOCTL TEMBbI

JInnuael — BakHAsk COCTAaBHAs YacCTh IMUUICBBIX IIPOJYKTOB HE TOJBKO BCIEACTBUE BBICOKOU
SHEPIreTUYECKON LICHHOCTH, HO TAaK)K€ U IIOTOMY, YTO B HATypaJbHBIX MUILEBBIX KUPAX COAEPKATCA
AKUPOPACTBOPUMBIE BUTAMHUHBI U «HE3AMEHUMBIE» KMPHBIE KUCJIOTHI (IIOJMHEHACHIIEHHbIE). Takue
YKUPHBIE KUCIIOTHI B OPraHU3Me — MPEAILIECTBEHHUKH 3IKO3aHOM0B — JIMIUAHBIX TOPMOHOB, UI-
parOLKX BaXXHYIO POJIb B Pa3BUTUM BOCIIAJICHHUS], aJUIEPTUH, IIPOLECCA CBEPThIBAHUS KPOBH.

[lepeBaprBaHue JIUIUJOB B KENYIOYHO-KUIIEUHOM TPAKTE — CIIOMKHBIA OMOXMMHYECKUN
nporecc. s co3nanus GU3NOIOTHUECKUX YCIOBHM THAPOIIN3a JIUIUA0B B KHILICYHUKE HEOOXO1H-
MO TIOJHOLIEHHOE ()YHKIIMOHMPOBAHHE HECKOJBKHX OpPraHOB: NEYEHHU, MOKEITYAOYHOU >KEIe3bl,
TOHKOT'O KHIIeUYHUKA. JlepeKT ydacTusi ’TUX OpraHOB B YCBOCHUU IMUIIEBBIX JIMITHI0B OPraHU3MOM
MPUBOJUT K HApYIICHHUIO OOMEHA KUPOB U PAa3BUTHUIO MATOJOTHYECKUX MposiBieHuil. OnHO U3 Ta-
KHX TPOSIBIICHUI — cTeaTopes (TOsSBJICHNE B PeKANAX HENlepeBAPEHHBIX KHPOB).

[Tockonbky aunuAbI — rufApodoOHbIE COSTUHEHHS], X MPUCYTCTBUE B KPOBOTOKE BO3MOXKHO
TOJILKO B BUJE CIICIHAIBHBIX TPAHCIOPTHBIX (DOPM — JHIONPOTEHHOB. XMIOMHKPOHBI (OAWH U3
KJIACCOB JIMMOIPOTENHOB) CIYKaT JAJISl IOCTaBKU JIMMUAOB U3 KUIICUHUKA B PA3IUYHbIE TKAHU U
nedyeHb. HapymieHuss Ha ypoBHE 00pa30BaHUs JUIONPOTEUHOB (WJIM HUX YTUIM3ALUHU) SIBISIFOTCS
MIPUYMHAMU Pa3BUTHUA Pa3NUYHbIX (OpPM TUIO- U TUrepaunonporenneMuit. Hanbomnee pacrpocrpa-
HEHHbIE 3a00JI€BaHNUs, CBA3aHHbIE C HAPYIICHUSIMH OOMEHa JIMIMJIOB, — CaxapHbIN nAuabeT u aTe-
POCKJIEPO3.

Ieanb 3ansaTHsA

3aerHI/ITB 3HaHUWA 110 XUMHUH JIUITUIOB. YcBouth MOJICKYJISIPDHBIC MCXAaHNU3MBbI IICPECBAPUBAHUS U
BCAaCbhIBaHHWA JIUIIMAOB MWW, PECUHTE3a JIMIIMI0B, TPAHCIIOPTAa 3K30ICHHBIX JIMIIUJI0B IO KPOBCHOC-
HOMY pyCiIy IJId MOCIICAYIOMICIO aHaJIn3a OMOXHMMHUYECKHX aCIIEKTOB HapymeHI/Iﬁ 9THUX MPOLICCCOB.

TpeGoBanus K HCXOAHOMY YPOBHIO 3HAHU I

J1J1s TOJTHOTO YCBOEGHHMS TEMbI HEOOXOAUMO TTOBTOPUTD U3:
® obOwell xumuu.
— CBOICTBa IIOBEPXHOCTHO-AKTUBHBIX BEIIIECTB, MUIIEIIO00PA30BaAHHE;
— TUTPOMETPUYECKHE METO/IbI aHATN3a;
®  OUOOP2AHUYECKOU XUMUU.:
— CTPOCHHE M CBOICTBA MHOTOATOMHBIX CIHUPTOB (TJIMLIEPOJT, WHO3UTOM), MPUPOIHBIX
BBICIIUX KapOOHOBBIX KHCIIOT;
— CTPOCHHE MPOCTHIX JHIMHUIOB (BOCKOB M HEUTPAIBHBIX KUPOB);

— OCOOEHHOCTH CTPYKTYPHI U (U3UKO-XUMHUYECKUX CBOMCTB (HhOCHOIHUIHIOB U KETIHBIX
KHCJIOT;

— COCTaB M CBOMCTBa JKCIIYU, €€ y4aCTUC B IPOHCCCaxX IMUIICBAPCHUS. MexaHHu3MBbI pery-
JISIITUHA )KeH‘—I€O6p330BaHI/I${ " KCIIYCBBIACIICHUA,

— COCTaB M CBOICTBa MUIICBAPUTCIIBHBIX COKOB; IEPCBAPUBAHUC JKUPOB U BCACHLIBAHHNC
MMPOAYKTOB 'MAPOJIM3a KUPOB.

JlJ1s1 NPOBEPKHU MCXOAHOT0 YPOBHS 3HAHMI BBINOJHHUTE CJIeAYIOIINE 3aJaHHUs:

3aoanue 1. BcrioMHUTE, YTO TIPUPOHBIE KUPHBIC KUCIOTHI OBIBAIOT HACHIIICHHBIC W HEHa-
coillieHHbIe. [1oIMeHOBRIC JKUPHBIE KUCIOTHI SBISIOTCS HE3aMEHUMBIMU (PaKTOpaMH MUTAHUS U Jie-
JIATCS HA 2 TPYIITEI — ©®-3 U ®-6 — B 3aBUCUMOCTH OT ITOJIOKCHHSI IBOMHOW CBSI3H OT YTIJIEPOTHOTO
aToMma MmocjaeaHe (MEeTHIIbHON ) TPYIIIIHIL.
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[TonGepure Asst KX 101 KUPHON KUCIOTHI COOTBETCTBYIOIIEE 0003HAYCHHUE:

1. TlameMUTHHOBAS. A. 18:2 o-6.
2. CreapuHOBasl. b. 18:3 »-3.
3. OuennoBas. B. 20:5 »-3.
4. Jlunone.as. . 20:4 ©-6.
5. JluHoneHosas. 1. 18:1 ®-9.
6. ApaxuIoHOBas. E. 18:0.

7. DWKO3aleHTacHOBAsI. K. 16:0.

3aoanue 2. Ilpu no0GaBieHUH K Karjie HEIMYJIbIHPOBAHHOTO KHPA COJIEH JKEIYHBIX KUCIOT
oGpazoBanocs 10™ Menkux Kaneinp xkupa. KakiuM CBOHCTBOM KETUHBIX KHCIOT MOKHO OOBSCHUTH
UX 3MYJIbrUpYyloliee qeiicTBUE?
A. AMPUGUITBEHOCTBIO. b. PacTBOpUMOCTBIO TOJBKO B BOJIE.
B. PacTBOpHMOCTBIO TOJIBKO B HENOISAPHBIX PACTBOPUTEIISX.
I'. HepacTBOpUMOCTEIO B BOJIE.
. HepacTBOpHMOCTBIO B OPraHMYECKUX PACTBOPUTEIISIX.

3aoanue 3. B pacTBOpe C MOMOIMIBIO CIIEU(PUUECKUX PEaKIMi OMpeIeNeHbl CIeAYIO1e Mpo-
JYKTBI TU/IPOJINA3A: TIIMLEPO U )KUpPHBIE KUCIO0Thl. Kakoe BemecTBo ObLI0 MOABEPTHYTO TUAPOIN3Y?
A. Xonectepo. b. Tpuanunrmuuepo:n. B. ®ocharuaunxoauH.
I'. XoneBas kucioTa. . Cunrosun.

3aoanue 4. Obpature BHUMaHUE, YTO B COCTaBE IJIMIIEPOJIMIINIIOB HEHACHIIIEHHbBIE KUPHBIC
KHCJIOTHI OOBIYHO pacnosaratorcs B 2 (f)-nonoxenuu. Hanwmmre ¢opmyny 1-mampmutown-2-
JMHOJIEOMII-3-CTEAPOMITIIUIEPOIIa. DTO COSTUHEHHE
A. T'uapodunsnoe. b. 'mapodobHoe. B. AmdpudunsHoe.

Hpa€uﬂbHOCmb pemelmﬁ npoeepbnie, cConocmasue ux ¢ ImajiloHamMu omeenioe.

Bonpocs! nuis 06cyxneHus

1. O6mast xapakTepucTUKa U KiIacCU(UKAIMS JUIHJIOB (OMBUISIEMbIE U HEOMBLISIEMbIE, NPO-
CTBIE W CIIOKHBIE). XapaKTEpUCTHKA TPYII JHMUAIOB (XUMHUECKHE (HOpMYyIBl M HOMEHKIIATypa
AlWITIUIEPOJIOB M INMIEepoPochOIUNUIOB; OJIOK-CXeMbl CTPOEHHMsS BOCKOB, chuHrogocho-
JIMIAJIOB, TIIUKOJHUITHIOB, CyIb(onmunuaos). bruomornveckas poib JAMHAOB.

2. Jlunnasl mun. [lepeBapuBaHue TUNMIOB, Tanbl. OMYJIbIMpOBaHUE (Ha3HAUYeHUeE, GaKkTo-
PBI, cTaOMIIM3AIHS )KUPOBOI AMYITbCUN). JKenmdb, jKeTUHbIe KUCIOTH (TIEpBUYHBIC, KOHBIOTHPOBAH-
Hble, BTOpPHYHBIE). MecTo 00pa3oBaHHs, ydyacTHE€ B YCBOCHHUHU JMNUIOB nuuu. [ledeHouHo-
KAIIEYHAsT PEIUPKYIISIHS HKEITIHBIX KUCIIOT.

3. 'unponus nunuaoB (cxemsl peBpaieHuil). @epMeHTHI (MecTo 00pazoBaHus, cyOcTpaTHas
cnenu(UIHOCTh). MeXaHW3Mbl aKTUBAIlMH MaHKPEaTHUeCKOW iumasbl. BecacsiBaHue (MeXaHU3MBI,
MUIIEJUIIPHOE PacTBOpeHue, cyabba muuemt). [IpeacraBnenue o HapylIeHUsIX MEpeBapUBaHUS U
BCACHIBAHMSI JIUTTH/IOB.

4. PecuHTe3 TPUALMITIUIEPOIOB U MIHLEPOPOCHONUNUAOB B SHTEPOIMTAX. TPpaHCHIOPTHbIE
¢dopMbl TUNIUAOB B KpoBH. CTpoeHHE U META00JIN3M XUIOMUKPOHOB.

JIMTEPATYPA
OcHosnasn

1. Buonocuuecxas xumus / B. K. Kyxra [u ap.]. M., Munck : bunom, Acap, 2008. C. 193 — 210, 213-216.

2. FBepesos, T. T. buonornueckas xumusi / T. T. Bepesos, b. ®@. Koposkun. M. : Meaununa, 1990. C. 276-291,
305-309, 315-316.

3. buonocuueckas xumusi / A. JI. Taranosuu [u 1p.]. Munck : benapycs, 2013. C. 163-186.

4, Kowncnexm nexuui.

Jlononnumenvnasn

1. Jlenunoowcep, A. OcHoBbl Onoxumun / A. Jlenunpxep. M. : Mup, 1985.

2. Mappu, P. buoxumus genoseka / P. Mappu [u ap.]. M. : Mup, 1993. T. 1. C. 151-164, 238-246, 256-268.
T.2. C.287-290, 295-296.
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3agaHus 118 CaMOCTOSITeIbHON PadoThI

3aoanue 1. BcnomuuTe KiacCU(UKALIMIO JUIMUI0B U HAUIIKUTE POPMYJIIbI TPUALMITIUIIEPO-
70B ¥ ruuepodochonunuIoB. 3alOMHATE, YTO BAXXHOE CBOMCTBO HEKOTOPHIX JIMMUAOB — aM(u-
(GUIBHOCTB, T. €. CIOCOOHOCTh B3aUMOJEUCTBOBATH KaK C TUAPOPOOHBIMU, TaK U ¢ TUAPODUIHHBI-
MU Mosiekynamu. OOpaTtuTe BHUMaHUE HA TO, YTO JIMIHKBI BBITOJHAIOT pa3Hble QYHKIMH B 3aBH-
CHUMOCTH OT UX CTPOEHUs U cBoWcTB. Kakue pyHKINY BBIMOIHSIOT NepeYrcIeHHbIC HUXKE JTUIHIbI?

A. Xonecrepod. 1. DOmuepreruueckas.

b. Tpuanmirnuuepo:n. 2. CtpykTypHasi.

B. )KupHble KUCIOTBHL. 3. IlpenmiecTBEHHUK CTEPOUTHBIX TOP-
I'. [TonmHeHaChILIEHHbBIE )KUPHBIE KHCIIOTHI. MOHOB, BUTaMuHa D3, ’KeTYHBIX KUCIIOT.
1. ®ochomunuasl. 4. TlpenmecTBEeHHUKH 3KO3aHOUIOB.
E. I'muxonunuae!. 5. Tepmoperynsmus.

3a0anue 2. 3amlOMHHTE 3Talbl IEPEBAPUBAHUS M BCACBIBAHUS MUIIEBBIX KHUPOB (IMYIBIHPO-
BaHUe, THIPOIN3, 00pa3oBaHUe MUIIEIUT M BCACHIBAHUE B CIU3UCTYIO KHILICYHHUKA). Y MEHTEe HAa3BaTh
(hakTOpbI, CIIOCOOCTBYIOIIHNE AMYIBIHPOBAHHIO JKUPOB, U MEXAHHU3M CTAOWIIM3AIMHA dMYIBCHH IO
JEUCTBUEM COJIEH MKEITUHBIX KUCIIOT, UCXOAS U3 CTPYKTYPhl 3TUX COCAMHEHUHN. YKaXUTE, Kakas U3
MIEPEUUCIICHHBIX KEITYHBIX KUCIIOT SIBJSICTCS HAaN00JIee CUITbHBIM AMYJIEIaTOPOM:
A. Xomesas. b. XeHonezokcuxoseBas. B. I'mukoxonenas.
I'. JIutoxonenas. . Je3okcuxoienasi.

2.1. TTogbepute MecTo 00pa30BaHUs JJIs BBIICTICPCUNCIICHHBIX KEITYHBIX KUCIIOT:

1) nedenp; 2) KMILIEYHUK; 3) MOJHKETyI0UHas Kelle3a.

2.2. U3yunte cxemy NEYEHOYHO-KUIIEUHOW PEHMPKYISIIMM KEIYHBIX KUCIOT U oOpaTure
BHMMAaHHUE Ha TO, YTO €XKEIHEBHO C KajoM Bbiaensiercs 0,5—1 r )KeIyHbIX KUCIOT. DTO €IMHCTBEH-
HbIY 3HAYUMBIHU ITyTh BBIBEAECHUS XOJIECTEPOJIa U3 OpraHU3Ma.

3aoanue 3. OMynbrupoBanue ruipoOOHBIX )KUPOB — OJIHO U3 YCIOBHUH 3(PPEKTUBHON pa-
00ThI MaHKpeaTuyecko nmnassl. Hanummure B 0011emM Bue peakiuio no3tanuoro ruaponausa TAT
1oJ1 JieiicTBUEM 3Toro epMeHTa C y4eTOM TOro, YTO MaHKpeaTudeckas Junasa ¢ OoJblield cKopo-
CTBIO pacILEIUISIET B AKHUPAX CI0KHO-3(UPHBIE CBA3H B OL-1I0JI0KEHUU. [loTuepKHIUTE OCHOBHBIE KO-
HEYHbIE MPOAYKTHI IIepeBapUBaHusl )KUPOB. BbiOepuTe npaBuiibHbIN BapUaHT OTBETA.

Ilepen BcacblBaHMEM B CIM3UCTYIO TOHKOTO KUIIIEYHUKA U3 XKEITYHBIX KUCIIOT, XOJIecTeposa U
aMpuUIBHBIX MPOAYKTOB THAPOIM3A )KUPOB (KUPHBIX KUCIOT U [3-MOHOALMJITIUIIEPOJIOB) 00pa-
3YIOTCA:

A. CMern1aHHbIE MULIEIUTBL. b. JIunocomsl.

B. Cekperopnsbie rpanynsl. [ Tpuanuiarauneposi.

3.1. 3artoMHHTE, YTO MPU3HAKOM HApPYLIEHUS NEPEBAPUBAHUS U BCAaCbIBaHUS JKUPOB SBIISIETCA
crearopes. [Ipu 3ToM Kan GONIBHOIO COAECPKUT HEPACIICTNIEHHBIH JKUP U UMEET cepoBaTO-OembIit
1BeT. BrInoaHuTe clieayoliee 3aJaHue: U3 JEBOro CTOJI0MKa TabIUIIbl BBIOEPUTE COCTOSHHS, KOTO-
pble MOTYT MIPUBECTH K CT€aTOpee; U3 MPABOro CTOJIOMKA — BO3MOXKHBIE ITOCIIEICTBUS:

A. CHnXeHMe ceKpeluu Win akTUBHOCTH J. IloBeiienue yposust TAI' B kpoBu.
MaHKpeaTHuyecKoil nunasbl (MaHKPEaTHT). E. Hapyiienue BcacblBaHUS KUPOPACTBOPH-
b. Hapymienne sMynsrupoBaHus )KHPOB MBIX BUTAMUHOB («KypHHAas CJIENIOTa», KPOBO-
BCJIEZICTBUE HEJOCTATOYHOTO OCTYIUIEHUS TOYHBOCTH).

KEITYM B IPOCBET KUIIEYHHUKA (HKEeTIHOKA- K. HapyuieHune BcachlBaHHsI HE3aMEHUMBIX
MeHHas 00JIe3Hb). MOJINHEHACBIIIEHHBIX JKUPHBIX KUCIIOT.

B. Hapymienue ¢pyHKIMY IEUYE€HU U yMEHb- 3. OxupeHnue.

IICHUE CUHTE3a KETIHBIX KUCIIOT (TeTaTHT).
I'. IucOakTepuos.
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3.2. IlepeBapuBanue GochoaunuI0B TPOUCXOTUT MO ACUCTBUEM MaHKpeaTuyeckux (ocdo-
aumna3 ¢ 00pa3oBaHUEM TIIHIEPOJIA, BBICIINX JKUPHBIX KHCIIOT, a30TUCTBIX COSTUHEHHUH U (ochop-
HOMW KHCJIOTHI. 3alIOMHHTE, KaKUe CBA3H CHEIM(PUUESCKH THIPOIU3YIOT pa3Hble BUABI pochonunas:

®dochonmumaza A

dochonmumnaza Ay

|CH2—O—CO—R1
CH-0=TO-R,
OH CHs

CHZ—O—P—O—CHZ—CHZ—N<—CH3

®docdonumnaza C

®Dochomumaza D

3aoanue 4. 3alOMHUTE, YTO B KJIETKaX CIM3UCTONH OOOJIOUKM KHUUIECYHUKA (B SHTEPOLMUTAX)
npoucxomuT pecuntes TAI' u dochonunuaos u3 BcocaBmuxcs IPOAYKTOB THApPONIN3a. Beryunte
peakuyu peCUHTEe3a JINIIHAIOB.

OneHute npaBUIBHOCTH (pa3bl: COCTaB KHUPHBIX KUCIOT PECHHTE3UPOBAHHBIX JIUIIUOB MO-
KET CYIIECTBEHHO OTJIMYAThCS OT MHUILIEBBIX KUPOB, I[NOTOMY UTO cCyOCTpaThl pecHuHTEe3a
YKAPOB — HE TOJIbKO BCOCABLINECS )KUPHBIE KUCIIOTHI, HO U )KUPHBIE KUCIIOTHI, CHHTE3UPOBAHHBIE B
CIIM3UCTOMN KHILIEYHUKA.

4.1. HyxxHO ycBOWTbH, UTO i TpaHcmopTa ruapodoOHbIx mpoayktoB pecunte3a (TALT u
3(UpOB XOJIeCTEPOsIa) U3 KUIICUHUKA CIYXKAT XWJIOMUKPOHBI (OJIMH U3 KJIACCOB JIMTIOTIPOTEHHOB).
O3HaKOMBTECh C OOIIMM MPUHITUIIOM CTPOSHUS JTUMOMPOTEUHOBBIX YACTHUI] U YKAKUTE KOMIIOHEH-
TBI, KOTOPBIE COCTABIISIOT B XHJIOMUKPOHE:

A. BHyTpeHHI010 yacTs: 1. ... 2....
b. Hapyx#nyto yacts: 1. ... 2. ... 3....

4.2. BeiOepute 0COOEHHOCTH, XapaKTePU3YIOIIHe TPAHCTIOPT SK30TEHHBIX JIUIHIOB:

A. XUJTOMHUKPOHBI TOCTYMAT HEMOCPEACTBEHHO B KPOBOTOK.

b. XunoMukpoHsl HOCTyNnarT B IUMQYy.

B. ITocne runponusa TAI B cocTaBe XMIIOMUKPOHOB JIMIONPOTENHINIA30H, pacnoiararo-
IEHCs Ha YHAOTEINHN COCYJI0B, dKUPHBIE KUCIOTHI MOCTYNAIOT B KIIETKH PA3JIMYHBIX TKAHEHU.

I'. OxoHuarenpbHOE pacileneHne PEMHAHTOB XMJIOMUKPOHOB Ha COCTaBHbIE KOMITOHEHTHI
MPOUCXOJUT B TE€NATONNTAX.

4.3. VmeiitTe mpeICTaBICHUE O TOM, YTO Y JIIOJIEH ¢ HACIEICTBEHHBIM Je(EKTOM JIUMIOMPOTE-
WHJIANA3bl B KPOBU MOBbIIaeTca KoHUEeHTpauss TAI' n xunomukpoHoB. K BHEIIHUM NpOSBIEHUSIM
TUTEPIUIHIEMHAN OTHOCUTCS KCAHTOMATO3 (OTII0KEHUE JKUPOBBIX OJISIICK B KOXKE).

HpCIGMJleOCWlb pemeuuﬁ npoeepvnie, conocmasue ux ¢ ImajloHadMu onmeenioe.

IIposepbTe Bamu 3HaHus (CAMOKOHTPOJIb YCBOEHHUS Te€MbI)

3aoanue 1. Bece nepedncieHHbIe JIUMUIBI OTHOCATCS K riuuepodoconunuaam, KPOME:
A. TunansmuronndochatuauiaxonnHa. b. ®ocdaruaHoi KUCTOTHI.
B. Counromuenuna. I'. ®ocharumuncepuna. J[. dochaTuaunmHo3uTONA.
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3aoanue 2. Ilumesslie xupsl B KKT noaseprarorcs ¢pepMeHTaTUBHOMY THAPONIN3y. B kakom
otaene KKT npoucxoaut pacuienieHue >KUpoB Y B3POCIbIX JTHOICH?

A. PotoBoii nosocTu. b. ToncToM Kume4yHukKe. B. Kenynke.

I'". TOHKOM KHUIIIEUHHKE. J. Ilumepone.

3adanue 3. BonbHOMY ¢ XpOHHYECKUM MAHKPEATUTOM B Kypce KOMIUICKCHOM TEparuu peKo-
MEHJIOBaH Ipenapar »einun. Kakne KOMIOHEHTHI )KeJTYd YYacTBYIOT B IEpEBapUBaHUU KUPOB?

A. Beiciue JXupHbIe HACBIIICHHBIE KUCIOTEL. b, Xonectepon u ero 3Qupsbl.

B. Conu xea4HbIX KUCIIOT. I'. [TankpeaTuyeckas aumnasa.

J. AnauuiariauuepoJibl. E. [lankpeaTrnueckas o-amMuiasza.

3aoanue 4. CpIBOpOTKa KPOBU OOJBHOTO, B3SITOM YTPOM HATOIIAK, UMEET MOJIOYHBIA BHI.
[Tpu ananuze oOHapykeHO Bbicokoe conepkanne TAI u xunomukpoHoB. HacnencTeHHsli nedext
KaKoro (pepMeHTa NIpUBOIUT K XUWJIOMUKPOHEMUU?

A. TkaHeBOM rOPMOH-YyBCTBUTEIIbHOM JIUIIA3BL. b. Xonecreponacrepassl.

B. JIunonporennnunassl. I'. ITankpeaTH4ECKOM JIUIIA3BI.

. ®ochonunasel.

3aoanue 5. Kakol U3 mepeyucleHHbIX (EPMEHTOB BBHICBOOOXKIAET apaxuJOHOBYIO KHCIOTY
13 MeMOpaHHBIX (ochHoTUIHII0B?

A. ®ocdomnurmaza Aj. b. ®ochonunasza As.

B. IlankpeaTnueckas nurasa. I'. 'opMOH-uyBCTBUTENbHAS JIUMA3A.

9TajI0HBI OTBETOB K PCIICHUTIO 3agaHui

Jlna camonpogepku ucxo0no2o ypoeHsa 3HAHUIL:

1—(1-XK;2-E;3-1,4-A;5-b,6-1;7-B). 2—A. 3-b. 4-b.

Jlna camocmoamenvhou padomel:

1. A-2,3; b-1,5; B-1, I'-4, -2, E-2.

2—B.21-(A-1;b-1;B-1,T-2; 1-2).

3—A.3.1-(A,b,B,E, X)

4. Bepno. 4.1. A — 1) TAT; 2) a¢upst xonectepona. b — 1) dochomunuast; 2) xomectepor;
3) amobenku (amo-B48). 4.2 — (b, B, I).

CAMOCTOSTEJBHAS PABOTA (60 munyT)

HNHcTpyKuus K NPpaKTHYeCKOMY 3aHATHIO

PaGora 1. Kunemuxa oelicmeus nankpeamuyueckoil 1unazol

Ipunyun memooa. CKOpoCThb IEHCTBHS JUMA3bl B OTAEIBHBIX HOPIHUIX MOJIOKA OMPEaeIIseTCs
M0 KOJIMYECTBY >KUPHBIX KHUCIOT, 00pa3yloIUXCs MPU THAPOIN3E KUPA MOJIOKA 3a OINpeeIeHHbIN
IIPOMEXYTOK BpeMeHH. KonuecTBO JKUPHBIX KUCIOT ONPEAENISIOT THTPOBAHUEM LIEJI0YbIO.

Xoo0 pabomul. B 1Be npoOUpKU HAIUBAIOT MO 5 M1 Mosioka 1 o 1 mit 5% pacTBopa maHkpea-
THHA (COKa MOJKEIyJOYHOH keie3bl). B onHy mpoOupky npuiuBaioT 1 Mil BOJbL, a B IpYT'Yl0 —
1 mu sxenun. XKuakocts B mpoOupkax OpIcTpo nepemennBaioT. M3 kax ol mpoOUpKku oTOMparoT 1o
1 M cmecn B koi10Bbl, no6asisitor 1-2 xkarum 0,5% pactBopa genondranenna u tutpytot 0,051 pa-
CTBOPOM €JIKOTO HaTpa J0 Ciabo-po30BOM OKpacku, He ucuesarorieil B Teuenne 30 cekynma. O6e
HPOOMPKHU C OCTABILENCS CMECKIO ToMernaT B Tepmoctar npu 38°C. Uepes kaxapie 10 MUHYT U3
npobupok oroéupator no 1 mu cmecu u tTutpyror 0,05H pacTBOpOM €IKOro HaTpa B MPHUCYTCTBUU
¢benondranenna 1o caabopo3oBoil okpacku. IIpoBoasT 5 Takux ornpeaesneHni 1 Ha OCHOBaHUH T10-
JYYEHHBIX JAHHBIX CTPOST JIB€ KPUBBIE, OTPAKAIOIIME MPOLECC TUAPOIN3a XKUpa MOJ JeHCTBUEM
(dbepMeHTa IMMasbl BO BpEMEHH U B 3aBUCHIMOCTH OT HAIMYMS WIIM OTCYTCTBUS JKEITUH.
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NaOH, (mn)

n
»

t, Bpemsa (MUH)

PaGora 2. /Jeiicmeue ¢hocgponunasz nooscenyoounoii nceneswt

IHpunyun memooa. O nevictBuu Gocdonumnas momaKeTya09HoN xKeae3bl Ha ruiepodocdonu-
MUJIBI TMYHOTO KEJTKA MOXKHO CYIHUTh IO TIOSIBJICHUIO CBOOOIHOM (HOc(OpHON KUCIIOTHI, CIIOCOOHOM
00pa30BBIBATH JKENTHIM OCAJIOK IPH HATPEBaHUU C MOJIMOaTOM aMMOHHUSI.

Xoo pabomui. B 1Be mpoOMpPKH HAIMBAIOT 1O 5 Kallellb CYCIIEH3UHU SIMYHOTO XKenTka. B 1-10
MPOOUPKY A00ABISIOT 2 Kalulk MaHKpeaTHHa, a BO 2-10 (KOHTPOJIbHYI) — 2 Karuik Boasl. Obe
npobupku nomemaroT B Tepmoctar npu 38°C Ha 30 muH. [Tocne nnkyOanuu B 06e mpoOUpKU Ha-
JMBAIOT 110 5 Karlelb MOJIMOIEHOBOTO PEAKTHUBA, HATPEBAIOT X HA TUIAMEHH TOPEIIKUA U OXJIAXKIAI0T
BOJIOH IOJT KPAHOM.

TEMA 12. TPAHCIIOPT JIMITUAOB KPOBBIO. OBMEH XOJIECTEPOJIA.
JEINNOHUPOBAHUE U MOBWJIN3ALIUA JTUIINIOB.
KO/IMYECTBEHHOE OIIPEAEJIEHHUE 8- JTUIIOITPOTENHOB
B CBIBOPOTKE KPOBU

AKTYaJIbHOCTDH TeMbl

[Ipouieccrl 1eMOHUPOBAaHUS U MOOWJIM3AIMK JIMIIUJOB U3 )KMPOBBIX €O B3aUMOCBSI3aHBI U
IIO/IBEPKEHBI YETKON TOPMOHAIBHON PETYIISALIH.

XoiecTeposn — BaKHbIM 3JIEMEHT MEMOpPaHHOM CTPYKTYpbI, IPEIIIECTBEHHUK CTEPOMIHBIX
TOPMOHOB, BUTaMHHa /[, )KETYHBIX KUCIOT. XO0JIECTEPOI IPUCYTCTBYET B MUILEBBIX JKUPAX U MOKET
CHUHTE3UPOBATHCS MHOTMMH TKaHAMU. MeXaHU3M €ro CHHTEe3a HaXOAMTCS IMOJ CTPOIMM MeTabou-
YEeCKUM KOHTPOJIEM. XO0JIECTEPOJ SKCKPETHUPYETCS C JKENUYbI0 JIMO0 B HEU3MEHHOM BUJIE, JINOO B BU-
Jie TIPOJIYKTOB €ro MeTaboiau3Ma — >KeT4HbIX KuciaoT. C HapylieHrneM oOMeHa JIMMUJ0B U XOJec-
TepoJia CBsI3aHbl Takue 3a00JIeBaHMs, KaK OKUPEHUE, aTepOCKIIepO3, UIlleMUuUecKas O0Je3Hb cep-
112, JKeT4YHOKaMeHHast 0ose3Hb. [loTroMy moHMMaHHME BOIPOCOB CHHTE3a, paclaja, TpaHCHopTa U
perysiuu oOMeHa JUIMHUI0B U X0JIECTeposia He0OXOAUMO NP U3YUEHHH ITHX 3a00JIeBaHUil.

JIMmonpOTENHOBBIN CIEKTP IJIa3Mbl KPOBH — OCHOBHOM MMOKa3aTeNb JIUIHIHOTO OOMEHA B Op-
raHu3Me, 1 U3MEHEHHE COOTHOLICHMS JIMITONPOTENHOB CBUIETENILCTBYET O HAPYIIEHUH METaboIu-
3Ma JIMIHJIOB.

ean 3ansaTus

N3yuuTh mporecchl CHHTE3a U pacnaja JUnuaoB B opranuzme. ChopMupoBath mpeacTaBie-
HUE O MEXaHHW3ME CHHTE3a XoyiecTepoia B kieTkax. [I[puoOpecTu HaBBIKM KOITWYECTBEHHOTO OIpe-

JeNieHusl 3 — TMnonpoTenHOB B KPOBH.
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TpeGoBaHusl K HCXOAHOMY YPOBHIO 3HAHM M
Lna nonnozo yceoenus memvi HeOOX00UMO NOGMOPUMD!
® U3 OUOOP2AHUYECKOU XUMUU '
— XOJIECTEPOJI: BTOPUYHBINA CIIUPT — MPOU3BOJAHOE LIUKJIONEHTAaHIEPruApOoPEeHaHTpeHa, CTPO-
€HUE, CBOICTBA.
® OUON0ZUYECKOU XUMUU':
— TJIMKOJM3 M NEeHTO030(OoChaTHBIN MyTh OKUCICHHS TIIOKO3bI, OKUCIUTENbHOE (Pochopriin-
poBaHUeE.

JlJ1s1 IpoBepKH UCXOAHOI0 YPOBHS 3HAHMI BBINOJHUTE cjeylollee 3aJaHue:

3aoanue 1. UccnemyemMoe BEIIECTBO TOIBEPTIIN THAPOIU3Y U C MOMOIIBI0 KAYECTBEHHBIX Pe-
aKIUi ONpeNeNIMJIM B TUIAPOJIU3ATE KUPHBIE KUCIOTHI U MEPUCTHIIOBBIM cnupT. Kakoe BemiecTBO
HCCIICA0BAIIOCH?

A. XoneBasg KHCJIOTA. b. Tpuanunriunepo:n. B. ®ochartuaunxoauH. I'. Bock

IIpasunvrocms pewenuii npogepvme, CONOCMABUE UX C IMANOHAMU OMBEMOB.
Bonpocs! 1u1s1 06cyxneHus

1. Cunre3 TAI u rmunepodochoIunuI0B B IEYCHH U KUPOBON TKAHH (XMMHU3M, OOIIHE ATa-
bl CHHTE3a, pasznuuus). TpaHcmopTHbeie (Gopmbl aunuaoB B KpoBu. CTpoeHue u MmeTabonusm
JITIOHIT, JITIIIIT, JITTHIT, JITIBII. Knaccudukamus quciunonpoTenHeMuii o @peapuKcony.

2. Xounectepon, OUONOrHueckas poJib, MHILEBbIE MCTOYHUKU. BbiBeneHue xoiectepona w3
OpraHu3Ma, >KEIYHbIE KHUCIOThl KaK OCHOBHOW KOHEYHBIA MPOJIYKT OOMEHa XOJecTeposia, Ipea-
CTaBJICHHE O YXEITYHOKaMEHHOH Ooyie3Hu. brocuHTes xoiecrepona (TKaHeBas M CyOKJIECTOYHAS JI0-
Kalu3alus, CyOCTpaThl, dTanbl, XUMU3M | 3Tamna, peryssmus).

3. MexaHm3Mbl TojJiepKaHus OajlaHca XOJecTeposia B KIETKaxX. TpaHCIOpT XojecTeposia
(3X) BO BHEMEeUEHOUYHBIEC KIETKH, poiib anoBigo. Pons JIIIBII u JIXAT B pa3rpyske KJIETOK OT U3-
ObITKa X0secteposia. Merabonusm 3¢upoB xonecrepoina, poib AXAT, xonecreposscTepassbl.

4. T'unepxosecTeposieMus U ee NMPUUUHBL. BroXuMus atepockiiepo3a, MIepXxoyiecTepoIeMus
Kak (akTop pHcka, Apyrue GpakTopsl pUcKa, MEXaHU3M aTepOreHHOro AEMCTBUSI allOJUIONPOTENHA
(a). OcHOBBI IPOPHMIAKTUKY U TUATHOCTUKU THIIEPXOJIECTEpOsIeMuil, aTepockiepo3a (MHAEKC aTe-
pPOTE€HHOCTH).

5. MoOunu3amus JIUMUI0B U3 KUPOBOM TKaHM (cXeMma, Ca®" u HAM®-3aBHCHMbIC MEXaHH3-
Mbl aKTMBallMd TOPMOH-YYBCTBUTEJIBHON JIMIa3bl, FOPMOHANbHAS perynsuus). Poias nenonuposa-
HUS U MOOMJIM3AIINH KUPOB.

JIMTEPATYPA

Ocnosnasn
1. buonocuuecxkas xumus / B. K. Kyxra [u np.]. M., Munck : bunom, Acap, 2008.C. 210231, 254 — 258.
2. Buonoeuyeckas xumus / A. J1. Taranosud [u np.]. Munck: benapycs, 2013. C. 186199, 210-212, 214 — 217.
3. Kowucnexm nexumii.
Jlononnumensnas
1. Mapwann B. J]c. Knuandeckast onoxumus / B. JIx. Mapmann. M.; CII6. : U3n-Bo BUHOM-Hesckuii [{na-
nekt, 1999. 368 c.
2. Mappu P. buoxumust yenoBeka / P. Mapu [u ap.]. M. : Mup, 1993. 384 c.

3agaHus 1J151 CAMOCTOATEIbHON padoThl

3aoanue 1. BCTIOMHUTB, UTO XOJECTEPOJ — CTPYKTYPHBIH KOMIIOHEHT OMOMeMOpaH Bcex
TKaHel opraHu3ma. [yl CHHTe3a Pa3IMYHbIX OMOJIOTUYECKH aKTHBHBIX BEUIECTB B OPraHU3ME HC-
MOJIB3YETCs] CBOOOHBIN XOJIECTEPOJ, TOTIa KaK ATepudHIMpoBaHHas (opMa — pe3epB XoJIecTeposia B
KIIETKE.
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1.1. 13 opranusma uenoBeka €XKeIHEBHO BBIBOJUTCS OKOJIO 1 rpaMMa xosectepona. HazoBu-
Te HanboJiee 3HaYUMbI€ MTyTH BbIIEICHUS X0JIeCTepoa:

A. B cocTaBe XUIIOMUKPOHOB. b. B BujE coieil )KEITYHBIX KUCIIOT.

B. Boinenenue ¢ dpexkanusimu. I'. B Buze cTepOoUaHBIX TOPMOHOB.

J. Pacmerisiercst no aretuin-KoA.

1.2. HazoBuTe myTH MOCTYIUICHHUS, UCIIOJIB30BaHUS U BBIBEICHHUS X0JECTEpOIia U3 OpraHu3Ma.

3a0anue 2. BelyunTe W HANUIINTE MOCIEIOBATEIBHOCTh PEAKLM CHHTE3a XOJecTepoiia U3
anetmin-KoA 1o oOpa3oBaHusi MeBaJIOHaTa, YKaKUTE (DEPMEHTHI.

2.1. OTBeTbTE Ha BOMPOC: MOXHO JIM CHUKEHUEM MOTPEOJICHUsI XOJECTEposa C MUILEH 0
100 mr B cyTKH BBI3BAaTh CHUKEHHE KOHIIEHTPALUK XOJIeCTepoIia B KPOBU?

3adanue 3. 3HaTh CTPOCHHUE U POJIb PA3TUYHBIX JIMTIOMPOTEHHOB B TPAHCIIOPTE XOJIECTEPOIIa B
opranusme, yaactue JIITHIT u JITIBII B mepeHoce XojecTeposia u3 KPOBOTOKA B TKAHU U M30BITKA
XO0JIECTEPOJIA U3 TKAHEH B IIEUYCHbD.

3.1. Boibpatsb, B Kakoi opMe MUIIEBOH X0IeCTepOs MOCTYIAaeT B KPOBOTOK:

A. JIITHIL b. JITIBIIL. B. JITTOHIL. I'. Xu10MUKpPOHOB.

3aoanue 4. Ilpu nuaTeHCUBHOU (Qu3nMUeckol paboTe aKTUBHPYETCS MOOWIM3ALUS HEUTpalib-
HBIX KUPOB M3 JCTIO.

4.1. Kakoii ¢pepMeHT oCyIIecTBISET BHYTPUKICTOUHBIN JIUMTONN3?

A. IlencuH. b. 'opMOH-4yBCTBUTENIBHAS JIMIIA3A. B. Jlunonporennnunasa.

I'. Dumonentuaasa. . ®ochonunasa.

4.2. KakuM rOpMOHOM aKTHUBUPYETCSI 3TOT (pepMeHT?
A. UncynuHOM. b. I'moxaronom. B. KanbuuToOHUHOM.
I'. OkcutonmHOM.

HpCZGMJleOCmb pemeHuzZ npoeepbvnie, cConocmaesue ux ¢ ImajloOHaAMu omeenioes.

IposepbTe Bamu 3HaHUSA (CAMOKOHTPOJIb YCBOCHHUS T€MbI)

3aoanue 1. 'Y 60IBHOTO MOCTE Kypca JICUCHUs aTePOCKIIEpO3a U CTPOTOro COOIOACHUS JHe-
TOJIOTUYECKUX PEKOMEHJAIMK B IJIa3Me KPOBU Ja0OpPaTOpHO MOATBEP)KJICHO MOBBIIIEHUE YPOBHS
aHTHATEPOTECHHBIX JIMITONPOTENHOB. Kakne JIMMmonpoTenHbI SBISIOTCS aHTHATEPOTEHHBIMU?

A JIIIOHIIL.  b. JIITHIL B.JIIIBII.  I'. X®JIOMHKPOHBI.

3aoanue 2. 'Y nwopei, B palliOHE KOTOPBIX MPeodIagacT pacTUTENbHAS MHINA U PbI0a, 3HAUH-
TEJIbHO CHIKEH PUCK 3a0oJieBaHMsI arepockiepo3oM. Kakue BelecTBa, BXOJSIIME B COCTAB 3TUX
MIPOJYKTOB, MOTYT OKa3bIBaTh aHTHAaTeporeHHoe aeiicreue? Mx posib B 0OMeHe xonecreposa?

3aoanue 3. Y naiyieHTa 00Hapy»KEHO MOBBIILIEHUE COJIEP’KaHUsI KETOHOBBIX Tell B KpoBU. [Ipu
KaKMX (U3HOJIOIMYECKHX COCTOSHUSAX OpraHu3Ma HaOJt01aeTcss KeTOHEMUs?

A. Ilpu ayuTenbHON MBIIIEUHOM padoTe. b. I1pu n30bITKE YriIeBOAOB B MULIE.

B. IIpu oTcyreTBUM KUPOB B IULIE. I'. IIpu romonanumu.

J1. IIpn HapyuIeHUH repeBapuBaHus KHUPOB.

3aoanue 4. TlaneHT, KOTOPOMY C Jie4eOHOM 11e7bI0 HA3HAYEHO TOJ0JaHKe, B TEYCHHUE TBYX
HeJeh 3HAYUTEIBHO Moxynena. KakumM TrOpMOHOM peryiaupyercss CKOpOCTh MOOWIHM3AIUN KHUPOB
MIPU U3MEHEHUH PEKUMa MUTAHUS?

A. I'moxaroHom. b. OkcuronmHOM. B. Aapenanunom.

I'. Kanbimuronnnom. 1. Ilapatupunom.

3aoanue 5. Tlpu obGcrmenoBaHUU TMOJPOCTKA, CTPAAIOIIETO KCAHTOMATO30M, BBISIBJICHA Ce-
MeﬁHaﬂ FI/IHerOJIGCTepOJIeMI/IH. KOHI_IGHTpaLII/ISI KaKnux JII/IHOHpOTeI/IHOB pesKo IIOBBIIIICHA B KpOBI/I
MpY JAaHHOW MaTOJIOTUH?
A. XUIOMUKPOHOB. b. JITTHII. B. JITIOHII. I". JIIIBII.
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3aoanue 6. J1na cutyanuu, KOraa IPOUCXOIUT JETIOHUPOBAHNE JIMITHIOB, XapaKTEPHO:
A. TloBblllIeHNE CEKPELIMU UHCYIINHA.

b. YBenuuenue B KpoBU KOHLIEHTPALIUN CBOOOAHBIX KUPHBIX KHCIIOT.

B. YBenuuenue B kpoBu koHueHTpauu JITIOHIT n xunomMukpoHOB.

I'. IloBbllIEHHAs. aKTUBHOCTh TOPMOH-YYBCTBUTEIILHOM JIMIIA3bI.

J1. IloBbllIeHHAs: aKTUBHOCTb JIMIIOIPOTEUHIINIIA3BI.

3aoanue 7. CpaBHUTE OCOOCHHOCTH OMOCHMHTE3a JIMMUAOB (TPUALMIITIUIICPOIIOB) B Pa3inuy-
HBIX TKaHSX, 3a1I0JIHUB TaOJHILY:

®opma TpaHCHIOPTA JIUIIUA0B

Tkanb Hcxoanblie cydcTpaThl CHHTE32
W3 OpraHa

Cransucrast 000J109Ka TOHKOMN
KUIIKA
Ileuenn

Kuposas
TKaHb

3aoanue 8. Kakue monokeHus: MPaBUIbHBI ISl CUTYalluH, KOT/1a IPOUCXOAUT MOOUITH3AIUs
R18%000%01(0):¥4

A. KoHIIeHTpaIus >KUPHBIX KUCIOT B KPOBHU BBIIIE HOPMBI.

b. Konuentpanus JITIOHII BbIiie HOpMBI.

B. 'opMmoH-uyBcTBUTENbHAS TUNIa3a HaXoAUTCs B hochopuirpoBaHHoOl hopme.

I'. JIumonpoTenHiniasa HaxoauTcs B pochoprimpoBaHHON Gopme.

J1. AKTUBHOCTb JIMIIONPOTEHHIINIIA3HI CHIKEHA.

3aoanue 9.

CpaBHuTe OMOCHHTE3 TPUAIMIITIIMIIEPOIIOB B MEYSHH U KUPOBOU TKAHMU:

1. BuocuHTe3 KUPOB B MIEUCHH. A. CBOOOIHBIN TIUIEPOIT UCTIONIB3YETCS JIJISl CHHTE3a
JKUPOB.

2. buocunTes xupoB B )kupoBoi TKa- b. B mpouecce OuocunTesa odpasyercs pocharu-

HU. Hasl KUCJIOTa.

3. O6a mporecca. B. Crumynupyercs npu HU3KON KOHIIEHTPAIUH TITIO-
KO3bI B KPOBH.

4. Hu onum. I'.  CunTesupyemslii )up oOpa3yeT BaKyoJIH, 3amoJi-

HAOIHUE NUTOIIa3MYy.

ITAJIOHbI OTBETOB K PeLICHUIO 3a1aHUI
na camonpoeepku ucxo0no2o ypoeHsa 3HaAHUIL:
1-T;
Jlna camocmoamenwvhou pabomuol:
11-5b,B;2.1-ga;3.1-T1;4.1-b; 42— b.

CAMOCTOSATEJBHASA PABOTA (60 MuHyT)

HNHCcTpyKIHUS K NPAKTHYECKOMY 3aHATHIO

Onpeoenenue cooeprcanusn [-nunonpomeunos (MUNONPOmMeuHo8 HU3KOI NI0MHOCMU) 6
naasme Kpoeu.

BoJIbIIIMHCTBO TMITUI0B HAXOAATCSA B KPOBU HE B CBOOOJHOM COCTOSIHMH, @ B COCTaBe OENKo-
BO-JIUMTUHBIX KOMILJIEKCOB (JIMIONPOTEUHOB). Dpakiuu JUIONPOTEMHOB OTJIMYAIOTCS IO OTHOCH-
TEJNBHOM MOJIEKYIISIPHOM Macce, KOJMYECTBY O€lka, MPOLIEHTHOMY COJEPKaHHIO OTAEIbHBIX JIH-
MUIHBIX KOMIIOHEHTOB. JIMMOMPOTENHBI MOKHO Pa3AeNuTh pa3IMUYHbBIMU METOJIaMu: 3JeKTpodope-
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3a, TOHKOCJIOHHOM Xpomarorpaduu, yabTpaleHTpU(PYTUpOBaHUSI B COJIEBBIX PACTBOPAX Pa3IUYHON
wiotHocTU. [Ipu anexTpodopeTnyeckom pasieIeHHH JUIONPOTEUHOB IIa3Mbl KPOBH (Ha XpOMaTo-
rpaduueckoit Oymare, ameTaTIeIUTIONo03e, arape, B MOJHAKPUIAMUIHOM Tejie) MoydalT Qpakiuu
XWJIOMHKPOHOB U JIMIIONPOTEMHOB Pa3IMYHON MIOTHOCTU: o-nunonporennsl (JIIIBIT) umeror mo-
IBMKHOCTH O-T100ynuHOB, [-munonporennsl (JITTHIT) ob6namaioT moaBUKHOCTBIO B-TI00YINHOB.
[Tpe-B-munonpotennst (JIIOHII) Ha snexTpodoperpaMme pacrosiaratlorcsi OT JIUHUHM CTapTa Iepen
[-nmunonporenHaMu, NOITOMY Y HUX TaKO€ Ha3BaHUE.

Omnpenenenue coaepxkaHus 3-IUNONPOTENHOB B IJIa3ME KPOBH UMEET 3HAUEHHE ISl TUArHo-
CTHKHU aTepOCKIIEPO3a, OCTPBIX M XPOHMYECKUX 3a00J€BaHUI I1€UEHH, KCAHTOMATO3a U APYruX Ia-
TOJIOTHUH.

Ipunyun memooa. ®oromerprudeckuil Mmetoa. B ocHOBY MeTola 10JI0KEHA CIOCOOHOCTH [3-
munomnporennoB (JIITHIT) ocaxxaatbes B pUCYTCTBUU XJIOpUIA KabIHsl U TeapuHa; Py TOM U3-
MEHSIeTCS MYTHOCTh pacTBopa. [lo cremeHM MOMyTHEHHUs PAacTBOpa U CYISIT O KOHIIEHTpauu [3-
JIUIIONIPOTENHOB B CHIBOPOTKE KPOBH.

Xoo pabomul. B mpobupky BHOcAT 2 mi 0,025M pactBopa CaCl, u 0,2 M CBIBOPOTKH KPOBH,
nepememuBaoT. OnpenessioT ONTHYECKYIO TUIOTHOCTE pacTBopa (Ej) mpotuB pactBopa CaCl, Ha
KOJIOpHUMETpE B KIOBETaX TONIIUHON 5 MM mipu kpacHOM cBeToduibTpe (630 HM). B ktoBeTy n00aB-
asrot 0,1 M1 pacTBOpa remnapuHa, NEPEMENIMBAIOT U TOYHO 4Yepe3 4 MUH CHOBA ONPEEIIAIOT ONTH-
YeCKYI0 IIIOTHOCTH pacTBopa (E2) B Tex ke ycloBusx.

Pacuem. BeraucistoT pa3HOCTh ONTUYECKUX IIJIOTHOCTEW U YMHOXatOT ee Ha 10 — smmnupuue-
ckuil k03(puireHT, npennoxKeHHslid JlenBuHOM, T. K. MOCTpOeHHE KaTUOPOBOYHOM KPUBOM cOmpsi-
&eHo ¢ psgom Tpyanocreit (x (r/m) = (Ex— E;)-10). B HopMe coneprkanue [3-IUIONPOTEHHOB COCTaB-
nsiet 3-4,5 r/n. Conepxanue [-TUONPOTENHOB KOJIEOIETCS B 3aBUCUMOCTH OT BO3pacTa M IMoJIa.

TEMA 13. BHYTPUKJIETOUHbIA OGMEH )KUPHBIX KUCJIOT. KETOHOBBIE
TEJIA. KOJIMYECTBEHHOE OITPEJAEJIEHUE XOJIECTEPOJIA
B CBIBOPOTKE KPOBM.

AKTYaJIbHOCTDb TeMbl

JKupHble KHCIOTB — HEOTHEMJIEMBIN COCTAaBHON KOMIIOHEHT OOJBITMHCTBA TUNUI0B. [ToHU-
MaHUE MEXaHW3MOB CHHTE3a U Pachaa )KUPHBIX KHCIOT UMEET OOJbIIIOe MPAKTUIECKOE 3HAUCHUE B
NEeSTeTPHOCTH Bpada. MHorue 00Jie3HH, BPOXKICHHBIC U TPHOOPETEHHBIE, OMPEIETSIOTCS HapyIe-
HUSMU B COOTHOIICHHH MPOIIECCOB aHa0oIM3Ma U KaTabonu3ma KUPHBIX KuchnoT. Hapymienue co-
OTHOIIIEHUS HE3aMEHUMBIX JKUPHBIX KUCJIOT B MUTAHUH MOXKET MIPUBOJIUTH K CYIIIECTBEHHBIM HU3Me-
HEHHUSIM B COCTaBE 3MKO3aHOUOB U, KaK CJIEACTBUE, K PA3TMYHON MATOIOTHH.

OnuH U3 BaXHBIX MOKa3aTeNe JTUIMUIHOTO OOMEHA — CoJlep KaHhe KeTOHOBBIX Tes. KeToHo-
BbIE Te€JIa COJIEPIKATCA B KPOBU 3[JOPOBOTO YeNIOBEKa B HEOONbINX KonuyecTBax. OHAKO, MPHU ca-
XapHOM nuadere, TOJIO0aHIU KOHIIEHTPAIMsl KETOHOBBIX TEJ MOYKET MOBBIIIATHCSA B HECKOJIBKO pas,
pa3BUBAETCA KETOHEMHSL.

Iean 3ansaTusn
W3yunTh mpoliecchl OKUCICHUS U CUHTEe3a XHUPHBIX kucioT. ChopmupoBats mpeacTaBieHue oo
siiko3aHouAax U ux QyHKMsAX. [IprodpecTi HaBBIKK ONpEeAEIeHUs X0IeCTepoia U KETOHOBBIX TEl.
TpedoBaHus K HCXOAHOMY YPOBHIO 3HAHM I

s nonnoeo yceoenus memol He0OX00UMO NOBMOPUMb U3:
®  QUOOpAHUYECKOU XUMUU:
— PpeaklMH anbJI0JbHON KOHJEHCAIH, (POPMUPOBAHUE U XaPAKTEPUCTUKA CIOKHOI(DUPHON
CBSI3H, BBICIIIAE KUPHBIE KUCJIOTHI (CTpOCHHE, HOMEHKIIaTypa, cBoiicta); [1OJI, mpomykter [10JI;
— KETOHOBBIE TEJIa U UX CBOMCTBA
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®  OuUONO2UUECKOU XUMUU:
— LIGHTpaJIbHble MyTH MeTaboau3Ma (OKUCIUTENbHOE NeKapOOKCHUIMPOBAHUE MHPOBUHO-
rpannoi kucnotsl, [{TK);
- IeHT030(0oChaTHBIN MyTh;
— IUXOTOMHYECKHUN paciaj] TIFKO36I;
— OKHCHTENbHOE (hochoprImpoBaHue

Jl1si IpOBEPKH MCXOHOT0 YPOBHSI 3HAHUI BBINOJHHUTE CJIeqylolee 3a]aHne:
3aoanue 1. Onpenenure KoimdecTBO MoJib AT®D, cHHTE3UpyeMOe 3a CUYET MOJIHOTO OKHUCIIC-
HUS OZJHOTO MOJISL:

1. I''mIOKO35I. A. 17,
2. Anermii-KoA. b. 18.
3. Cykuunun-KoA. B. 10.
4. ®ochoanokcuaneToHa. I. 25.
a.  32(30).

3aoanue 2. B ucciaenyemoii Mo4e OMpPEEIHIN BHIPAKECHHYIO KHUCIYIO PEaKIUIO 3a CUET Be-
1IECTBA, 00JIaAI0IET0 CBOMCTBAMH KETOHOB. Kakoe u3 mepedyncieHHbIX BEIIECTB MOXKET 00yCio-
BUTb 3TO U3MeHeHnue pH moun?

A. AueToH. b. Slutapnas kucnora.

B. Yronpnas kucnora. I'. AueroykcycHasi KUCIOTA. M. YkcycHas kucnora.

3aoanue 3. B Moue OOJIBHOrO C BBIPAXKEHHOM KHUCION peaklMel ONpeAeuIi COJlepiKaHue
B-ruapokcubytupara. 13 kakoro mpeamiecTBEHHUKA OH MOXKET 00pa3oBaTbes?

A. AueroH. b. AueroykcycHas KUCIOTA.

B. MacnsgHas KucioTa. I'. AnTapnas kucnora. . y-Oxcumacnsinas KUCiora.

Hpa@uﬂbHOCWlb PEULeHUs nposepbnie, COnOCmMasue eco ¢ ImajloHoM omeema

Bonpocs! nuist 00cyxneHust

1. B-Oxucnenue kak LEHTpaJIbHBIA MyTh KaTabonIM3Ma XKUPHBIX KUciIoT. CyOKiaeTo4yHast Jio-
KaJlu3alus Mpolecca, akTUBALUS KUPHBIX KUCIOT, TPAHCIOPT B MUTOXOHAPUHU. XUMH3M OKHUCIIe-
HUS, ydacThe BUTaMUHOB. CONpshKEHHE C MPOLIECCOM OKHUCIUTENBHOro (HochOopUIUpOBaHUS U
SHEPreTUYecKui BbIXOJ. [3-OKHCIIeHHE KMPHBIX KHUCIOT C HEYETHBIM KOJUYECTBOM YTJIEPOJHBIX
aTOMOB, HEHACBILIEHHBIX )KUPHBIX KUCIOT. OCOOEHHOCTH [3-OKHUCIECHHUS B IEPOKCUCOMAX.

2. 0~ U ®-OKHUCIIEHHE KaK BTOPUYHBIE TyTH OOMEHa KHUPHBIX KUCIOT. CyOKIeTOUHas JTOKaIH-
3a1usl, IPOAYKThI, OMOJIOTUYECKasl POJlb.

3. buocunTe3 xUpHBIX KUCIOT. CyOKiIeTouHas JOKaau3alus, cyOCcTpaThl, XUMHU3M, peryis-
1ust. OcOOEHHOCTH CTPOCHUS aliIcCHHTa3bl. Poib Manuk-gepmenra.

4. CuHTe3 HEeHACHIIEHHBIX )KUPHBIX KUCIOT: cyOcTpaThl, pepMeHTHbIe cucTeMbl. [lonnHena-
CBILICHHBIE) KUPHBIE KUCIOTHI KaK He3aMEHUMbIE (PaKTOpPbI MUTAHUS: MPEACTABUTENH, OHOTIOrHYe-
CKasl poJib.

5. Mertabonmu3M apaxuJ0HOBOW KUCIOTHI. BHOCHMHTE3 311K03aHOUIOB (MTPOCTATIaHIMHBI, PO-
CTALMKIIMHBI, JEMKOTPHUEHBI, TPOMOOKCAHBI) M UX OMOJIOrHUECKas poilb.

6. Kerorenes: TkaHeBasi U CyOKJIETOYHAS JIOKATU3AIHS, CyOCTpaThl, XUMI3M. OKCUMETHITITY-
TapUJIOBBIM M Jlealinia3Hblii MyTH 00pa30BaHUS KETOHOBBIX TeJl. MoOJIeKyIsipHbIe MEXaHU3MbI KEeTO-
HEMUH MpHU caxapHOM Jauadere, HeIOCTATOYHOM YIJIEBOJAHOM MHUTAHUU, TOJIOIAHUU. Y TUIU3ALUS
KETOHOBBIX Tell (B3aUMOIPEBpAILEHHs], aKTUBAIUs, BKIIOUEHHE B METa0OJIM3M, SHEPreTHKa OKHC-
JICHUST).

7. Aunernn-KoA kak nentpanbHbiii MeTabonut. [Tytu ero morpebienus B kieTkax. Bzaumo-
CBSI3b JIMIUIHOTO U yriieBogHOro oOMeHa. [yt mpeBpailieHust Tauieposa B KIeTkax. JHepreTuye-
CKH OaaHC OKUCIICHUS TIIUIEepoIa.
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3ajanus 151 CAaMOCTOSATEILHOM padoThI

3adanue 1. HayanTech pacCUMTHIBATh SHEPTETUYECKHUIA BBIXO/ B-OKUCIEHUS )KUPHBIX KHCIIOT.
J1J1s1 5TOr0 HY>)KHO TOMHUTB, YTO:

A. Yucno moneit anetnin-KoA, oOpa3yromuxcss B pe3yJbTaTe OKUCICHHS YXHUPHBIX KHUCIOT C
YETHBIM YHCIIOM aTOMOB yriiepoaa (N), MOKHO paccuuTath 1o dpopmyse: N/2.

b. Kaxasrit mons anietun-KoA nanee oxucnsiercs B LITK ¢ o6pazoBanuem 10 mons ATO.

B. B kaxxnom BUTKE [-OKHUCICHUS TPOUCXOIST JIBE PEAKIIUU IETHAPUPOBAHUS, B KOTOPBIX BOC-
cTaHaBiuBaoTCcsa onHa Monekyna HAJI" (HAJITHHY) u onna momexkyna ®AJ] (PAJH,), mosromy
KaXJIbI BUTOK J1aeT 4 AT® ripu conpspKeHUH ¢ TIPOIIECCOM OKUCIUTENLHOTO (hOCHOPHITUPOBAHHS.

I'. Yncito BUTKOB MOKHO paccuuTarh 1mo opmyie: n/2-1 , T. K. B MOCIEIHUNA BUTOK B-OKHC-
neHus Bcerna BerynaeT Oytupui-KoA u npu ero pacuiersieHu# o0pasyercs 1Ba aneTwi-KoA, a He
OJIMH, KaK BO BCEX MPEIbLAYIIUX BUTKAX.

. CymmapHusiii Beixon AT® ais -OKUCIEHUS KUPHBIX KUCIOT C YETHBIM YHCIOM aTOMOB
yriaepoJa MOKHO PacCYUTaTh 1Mo GopmyIie:

[(n/2) 10+ (n/2-1) 4] —2*

* — 2 AT® pacxonyercs Ha aKTUBALIUIO KUPHBIX KUCIIOT.

1.1. Pemute 3agauy. Paccunraiite konuuectBo AT®, oOpasyroieecs npu OKUCICHUU OJTHOM
MOJIEKYJIBI TPUNAIBMUTOUIITIIALEPOIIA. AJITOPUTM:

A. Hanummnre peakiyio ruaposin3a 3TOro COeAMHEHNS.

b. Paccuunraiite konuyectBo AT®, 06pasyromieecs: Ipyu OKUCICHUH KaXXI0H MOJICKYJIbI Mallb-
MUTUHOBOM KUCi0ThI 10 CO2 1 H0.

B. Hanmmmre peakuuu kataboau3ma riauieposa (riaumnepoia — (hochorauiepos — TUOKCH-
arietonocdar — rmmuepansaeruadocdar) no CO, u Hy0.

I'. Paccuuraiite konnuectBo AT®D, oOpa3zyromieecs Ipu OKUCIECHUN OJHOW MOJIEKYJIbI TIIHIIe-
poisia 1o CO;2 u H0.

J. PaccunTaiite cymmapHsIii BbIxoa AT® mmpy noaHOM OKHCIEHUN TPUIATIbMUTOMITIIALIEPOIIA.

1.2. Ilpu KakoM yCIIOBUM aKTHUBHPYETCS [3-OKUCIIEHUE KUPHBIX KHUCIOT?

A. Ilpu ymenblieHuHN cuHTE3a MaaoHUI-KoA B nuro3oue.

B. ITpu yBenuuenuu konueHTpamuu HAJITH'H' B MuToX0oHApHSX.

B. [Ipu runokcum.

I'. Ilpn Hamuuuu OOJIBIIOTO KOJIMYECTBA TIIOKO3BI.

3aoanue 2.

2.1. HanumuTe peakuuy nepBoro BUTKAa CUHTE3a MAIbMUTUHOBOW KHUCIIOTHI.

2.2. Hanmummre cyMMapHO€ ypaBHEHUE CHUHTE3a MATTbMUTUHOBOM KUCIIOTHI M IOCUUTANTE KO-
JIMYECTBO LIMKJIOB, HEOOXOAUMBIX JIJIsl €€ CUHTE3a.

2.3. CKOJIbKO MOJIEKYJI ITFOKO3bI M KAKUMU MYTSAMHU HYXKHO 3aTpaTUTh, YTOOBI CHHTE3UPOBATH
1 Monexyny TpUIaIbMUTOMITIULEPOIA?

2.4. Vxaxunre, KaKue U3 MPUBEICHHBIX HUKE KUPHBIX KHCIOT

1. CunTE3UpYyIOTCS B OpraHu3Me. A.18:2 (9, 12). b. 18:1 (9).
2. He CHMHTE3MPYIOTCS B OpraHU3Me B. 18:3(9,12,15). T.18:0.
U JOJIKHBI IOCTYNATh C MUIIEH. I1. 16:0.
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2.5. IIpu Kakux ycIOBHX OyIeT YBEIUYUBATHCSA CHHTE3 KHUPHBIX KUCIOT?
A. Ilpu noBBIIIEHNN KOHLIEHTPALMU TJIFOKO3bI B KPOBH MOCJE €/IbI.

b. Ilpu cHM)KEHHH CEKpeLlMM UHCYIIMHA.

B. Ilpu yBenuueHun cekpenuu ritoKkaroHa.

I". Ilpu nedochopunuposanum anetmin-KoA-kapOoKkcuiaspl.

. Ilpu U30BITOYHOM MOCTYIUICHUH KUPOB C MHIICH.

3aoanue 3.

3.1. YkaxuTte, Kakue QyHKIIUHN PErYIHPYIOT MEPEUUCICHHBIC HIDKE YSHKO3aHOHIbI:

1. JIeMKOTpHUEHBI. A. CokpallleHu€e TJIAJAKUX MBI, JIUOJIN3, CEKPELHs, IPOHUIIA-
€MOCTb, JIEKTPOJIUTHBIN OaaHC, CBePTHIBAHUE KPOBH.

2. [IpocrarnaniuHbI. b. Xemotakcuc, BocnajieHue, aJlIepruyeckue peakiimu, CoKkpa-
IHIeHUE 1Ko Myckynarypsl Oporxos u JXKKT.

3. TpoMOOKCaHBI. B. Arperanus TpoMOOLIKUTOB, CY’)KEHHE COCYI0B U OPOHXOB, pe-

ryjsiust ypoBHs TAM® B TpomMOonuTax.

3.2. 3BeCTHO, 4TO acUpPUH HEOOPATUMO UHTHOUPYET IIUKIOOKCUTCHA3Y.

A. O0BsicHHTE, TOYEMY acCIIUPUH B MAJIBIX J]03aX MOXKET IPUMEHSTHCS [T IPEIOTBPALICHUS
00pa3oBaHUs TPOMOOB.

b. Y HEKOTOpBIX Jto/1eH (C TeHeTHYECKOH MPEAPacIONOKEHHOCTHIO) IPUHSITHE aCIIUPHHA MO-
KET BBI3BATH MPUCTYI OPOHXUATBHON aCTMBI — TaK Ha3bIBAEMYIO aCIIUPHHOBYIO acTMy. [loMoryT
JIM IAaHHOMY OOJIBHOMY CTEPOUIHBIC ITPerapaThi?

3aoanue 4. U3yunts myTH 00pa30BaHUs KETOHOBBIX TeJ B IEUeHHU U MX MeTabonu3m. Obpa-
TUTh BHUMaHUE HA TO, YTO alleToaneraT u B-TuAPOKCHOyTUpaT 00pa3yroTcsi B HOpME B HEOOIBIINX
KOJINYECTBAaX, a alleTOH — JIMIIb P 3HAUYUTEIbHOM HAaKOIUIEHUH KETOHOBBIX Tel (TojiojlaHue, ca-
XapHbIN 1uaber).

4.1. Kakue opradbl B HOpME HCIIOB3YIOT all€TOAIeTaT B KAUECTBE UCTOYHUKA SHEPTUU?

A. Ileuens. b. Cepaue. B. Moar. I'. Ckxenernas myckynarypa.

4.2. Ouenutsb 3Heprerudeckuii 3gpdext (B Mmoap ATD) okucnenust 1 Moisp areroainerara 10
CO2u Hy0. Pacuer 3anucars:

HpCZGMJleOCmb pemeuuﬁ npoeepbsnie, conocmaeue ux ¢ ImajiloHadMu omeenioe.

IIposepbTe Banu 3HaHUs (CAMOKOHTPOJIb YCBOEHHSI TEMbI)

3aoanue 1.

1.1. OnuH 1uKI [-OKUCIIEHHs BKJIIOYAeT YeThIpe MOCiIeNoBaTeNIbHbIe peakiuu. Buibepure
MPaBIWJIbHYIO TIOCTIEI0BATEIbHOCTH!

A. Oxucnenue, aeruaparanus, OKUCIEHHE, PACIIEIUICHUE.

b. BoccranoBnenue, qeruipupoBaHie, BOCCTAHOBJIEHHE, paclleIIeHUE.

B. JleruapupoBanue, ruiparanus, AETHAPUPOBAHNE, PACUICINICHUE.

I'. 'mnpupoBanue, neruapartanus, THAPUPOBAHUE, PACIICTIICHUE.

J1. BoccranoBienue, ruipaTaiys, 1eruIpupoBaHUe, pacllelICHHE.

1.2. N3BecTHO HaclieJICTBEHHOE 3a00JIeBaHUE, TP KOTOPOM B CKEJIETHBIX MBIIIIAX CHUXKEHA
KOHIIGHTpAllUsl KapHUTHHA B pe3ynbTaTe aedekra (epMeHTOB, yUaCTBYIOUMX B ero cunrese. OT-
BEThTE Ha BOIPOCHI:

A. Kak ckaxxeTcs Ha CIIOCOOHOCTH BBINOJHATH JUITMTEIbHYIO Pa0OTy CHMXKEHHE KOHIEHTpa-
MU KapHUTHHA?

b. [Tox MUKpPOCKOIIOM B KJIETKaX TAKWUX MBIIIL BUJIHBI BaKyoJu kupa. OOBICHUTE UX MPOUC-
XOK/JICHUE.
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3aoanue 2.

2.1. 3yuuB MeTa00IM3M KUPHBIX KACIIOT, 3aIIOJTHATE TAOJIHILY:

IIpoueccnl

B-Oxucnenne

Buocunres

Jloxasmm3anus npouecca

Wcxonnplit cydcTpaT

[lepenocuuk cybcTpaTa yepe3 MUTO-
XOHJPUAIIBHYIO MEMOpaHy

KodepmeHThI OKHCTUTENBHO-
BOCCTAHO-BUTEJIbHBIX PEaKINil

HcTouyHUK TpHCOEAUHIEMOTO (par-
MEHTA WJIM OTIICTUISIEMbIi (hparMeHT

Perynaropusie ¢pepMeHTHI

Perynupytomme dpaxTops

AKTHUBaATOPbI

HNHrnoéutopsl

9TaI0HBI OTBETOB K PCHICHUIO 3aJaHui

Jna camonposepku ucxo0no2o ypoens 3Hanuii:
1—(1-14;,2-B;3-T;4-A),2-A,T; 3—-5.

Jna camocmoamenvhoil padomoi:

1.1—336,5.1.2 —A.

2.3 — 34 monexybl rmoko3bl. 2.4 — (1-B, I, JI; 2 — A, B). 2.5— (A, ).

31— (1-B;2-A;3-B).
41.-B,T. 42.-20 AT®.

CAMOCTOSTEJIBHASI PABOTA (60 munyT)

HNHCcTpyKUus K NPAKTHYECKOMY 3aHATHIO

Pabota 1. Onpedenenue konyenmpayuu xonecmepona 6 cbleopomke Kpogu hpepmeHmamugHvim

MEMOOOM

Ipunyun memooa. OnpenencHue XoJiecTepolia Mmocie ero (PepMEeHTaTUBHOTO TUIPOJIN3a U
okucineHus. MHaukaTtopoM sBiseTCs XWHOHHMMHH, OOpa3yeMblii M3 TEepeKucH BoAopoaa U 4-
aMuHO(eHa30Ha B IPUCYTCTBUM (PEHOA U IEPOKCUA3BI.

Xonecmeponscmepaza

Ddwup xomnecrepona + H,O

[
»

Xonecmeponokcudasa

Xonectepon + O,

2 H,0; + 4-amunodenazon + OeHon

Ilepokcuoasa

XouecTepon + KUpHAS KUCIOTa

> Xonaecren-3oH + H,0,

> Xunonnmud + 4 H,0O

OO6pa3zyromuiicss TpoayKT UMEET PO30BYIO OKpacKy. IHTEHCHBHOCTh OKPACKH IPSIMO IMpPO-
MOPIIMOHAIbHA KOHIIEHTPALIUU XO0JIECTEpOIa U u3MepseTcst HOTOMETPUUECKH.
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Xo0 pabomul. X0necTepo OnpenesioT B CHIBOPOTKE KPOBU. PeakTHBEI JOOABIISIOT 1O Clie-
JYIOILIEH CXEMeE:

OneiTHas CranaaprHasn
npooda, MJ npooda, MJ
B npoOupku BHOCHT:
ChIBOpPOTKa KPOBH 0,02 —
CraHJapTHBIA PacTBOP XOJIECTEPOIIA — 0,02
Pabouwnii pactBop dhepMeHTOB 2,0 2,0
[lepememnBaiOT 1 UHKYOUPYIOT pEaKIMOHHYIO cMech 5 MuH nipu 37°C wim
10 MyH Tp KOMHATHOM TEMIIepaType

[To okOHYaHWHM HWHKYOAIlMH H3MEPSIIOT ONTHYCCKYIO TUIOTHOCThH OINBITHOW M CTaHAApTHOU
npo6 Ha KojopuMeTpe (MIrHA BOJMHBI 540 HM) B KIOBETaxX C TOJIIMHOW CJIOS 5 MM HpPOTUB KOH-
TPOJISL.

KounTposbnas npoda conepxxutr 2,0 mi pabodero pactBopa (pepmentoB. KoHTponbHYIO
po0y MOKHO TOTOBUTH OJIHY HA TPYIILY.

Pacuem. C xonect. (Mmons/n) = 5,17 x (E npo6st / E cTana.)

Hopma — 39 - 6,2 w™MMomp/m XojJecTepoiia B  ChIBOPOTKe kpoBu  (150-
240 mr%).

Knunuko-ouaznocmuueckoe 3nauenue. Ilpy HapyImeHUH JTUIHIHOTO OOMEHA XOJIECTEPOJ MO-
KT HAKAIUIMBaThCS B KPOBU. YBEIMUCHHE YPOBHS XOJIECTEpOja B IJIa3Me KPOBH (THIIEPXOJIECTE-
poJiemusi) HaOIIOJAETCsl TIPU aTEPOCKIIEPO3€e, CaxapHOM Janabere, MEXaHUIEeCKOU KenTyxe, Hedpu-
Te, Hedposze (0coOeHHO MpU JTUMOUIHBIX Hedposax), TunoTupeose. [loHmwkeHue xojecrepona B
KpOBH (THITOXOJIECTEPOJIeMHsI) HAaOII0AaeTCsl IPU aHEMHUSX, TOJIOIaHUH, TyOepKyIese, THIIEPTHPEO-
3€, PaKOBOW KaxeKCHH, MapEHXMUMATO3HOM JKENTyXe, MOPaKEHUH LIEHTPATbHON HEPBHOU CHUCTEMBI,
JIUXOPAAOYHBIX COCTOAHHUAX, IPHU BBCACHUN WHCYJIMHA.

Pabota 2. Kauecmeennbvie peakyuu na ayemon u ayemoyKkcycHyio KUciomy

Ilopsaook evinonnenus pabomol

1. Ilpo6a Jlerans Ha ameTOH. ALIETOH M alleTOYKCYCHAs! KUCJIOTA B IIEJIOYHOM cpeie
00pa3yloT ¢ HUTPOIIPYCCUIIOM HaTpHs OpaH)KeBO-KpacHoe okpamuBanue. [locie moakucnenus jie-
JSTHOM YKCYCHOM KHCIIOTON 00pa3yercs coelMHEHNE BUIIIHEBOTO [[BETA.

B npoGupky BHocaT 1 karutro mouw, 1 karto 10% pactBopa NaOH u 1 karuio cBexenpuro-
TOBJICHHOT'O HUTponpyccuaa Hatpus. [losBasieTcs: opaHkeBo-kpacHoe okpairBanue. JlobasistoT 3
KAaIlIu JIEASHONW YKCYCHOM KUCIIOTBI, IOSIBJIIETCS. BULITHEBO-KPACHOE OKpAIllVBAHHUE.

2. Peakxnus I'epxapara Ha ameTOyKCYycCHY kucioty. K 5 xammm mouu
npuOaBIIAIOT N0 KaruisiM 5% pacTBOpP XJIOPHOTO KeJie3a; MPU 3TOM BbIMagaeT ocazok (ocdaros B
dopme FePO,. Ilpu HanWuMy aneTOYKCYCHOW KHUCIIOTHI OT JaJIbHEHIEro MpHOaBICHHUS XJIOPHOTO
’KeJe3a MOsBIISeTCs BUIITHEBO-KPACHOE OKpaluBaHue. [Ipu cTosHIM oKpacka OiieJHEeT BCIIEACTBHE
CaMOIIPOU3BOJILHOTO JI€KApOOKCUIIMPOBAHUS al€TOYKCYCHOM KUCIOThL. [lpu kumnsueHun mporecc
IPOTEKAET OYEHb OBICTPO.

Knunuko-ouaenocmuueckoe 3nauenue. ' nnepkeToOHEMUs U KETOHYpUS HAOIIOAAIOTCS MIPU ca-
XapHOM Juabere, roJI0JaHuH, TUIEPIPOAYKIIMH TOPMOHOB-aHTArOHUCTOB MHCYJIHHA.
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TEMA 14. IEPEYEHb BOITPOCOB VIS IOAI'OTOBKHU K KOJIVIOKBUYMY
IO TEME «OBMEH JIMIIUJTOB»

1. Kakwue BemiecTBa OTHOCSTCS K JTUMUAAM, POCTHIM JIUIIKUAM, CJIOKHBIM JIMITUAM, HEOMBbI-
JSIEMBIM U OMBUIsIEMbIM JTumuiaM? CTpyKTypa, (GU3HKO-XUMUYECKHE CBOMCTBA M (PYHKIIHMH KUPHBIX
KHCIIOT, MPUPOJHBIX BOCKOB, AIMUINIMIIEPOJIOB, MIHIEPO- U cPUHroPpochonunuaoB, riauKOIUIU-
JI0B, CyIb(MOIUIHIOB, XOJIECTEpPOiIa. YMETh MUCaTh XUMUYECKUE (POPMYJIIbI allMITIMLIEPOIIOB, (oc-
dbatuaHON KUCIOTHI, hochaTuIMINHO3UTA, HOochaTUINIXOTNHA, JTU30JICHUTHHA, (hochaTuIuIdTa-
HoJIaMuHa, Gocharuauiceprna, NaTbMUTHHOBOM, CTEAPUHOBOM, OJICMHOBOW, TMHOJICBOM, JTMHOJIE-
HOBOW M apaxuJ0HOBON KHUCIIOT, OJIOK-CXEMbI CTPOCHHS LIepaMu/ia, HepeOpO3UI0B U TaHTITNO3HI0B
(GM,), cunromuenuna.

2. DTambl NepeBapuBaHUs JIUMUAOB B KETyAOUYHO-KUIIeYHOM Tpakre. CBolcTBa U (pyHKIMU
KETUHBIX KUCIIOT. Poiib TayprHa v riauuyHa. @epMeHThl, yJacTBYIOIIME B IEPEBAPUBAHUH JIUIIH/IOB.

3. MexaHu3Mbl pecHHTE3a JUIUAO0B B SHTEPOLUTAX (MOHOALMITIUIEPOIbHBIA U TIHUIEPO-
docdarnblit). Peakiuu pecuHTe3a TPHANMITIUIECPOJIOB, hochomunuaos (JienuTuHa), 3GUpoB Xo-
nectepoina. DopmMupoBaHue XUIOMUKPOHOB, UX CTPYKTYpa U METa0OIN3M.

4. JlumonpoTenHbl CHIBOPOTKH KpoBH. Kitaccudukanus, coctaB, MECTO 00pa3oBaHUs, B3au-
MompeBpaienusa. Ponp numonporenmHnunassl kpoBu. JlemutuH: XxonecreponanunTpancdepasa
(JIXAT) u ee posnb. YMETh OLEHUTh BEPOSTHBIE MOCIEACTBUSI CHUKEHHUSI aKTUBHOCTU JIMIIONPO-
TEUHJIMIIA3bl, TTedeHouHor nunasbl, JIXAT, HemocTaTouHOCTH perienTopoB s ano B-48/E, mns
arno B100.

5. PB-OxucneHue >XKUPHBIX KUCIOT. YMETh MHUCATh PEAKIUU [3-OKUCICHUS KUPHBIX KUCIOT
C YETHBIM M HEYETHBIM YHUCIIOM YIJIEPOAHBIX aTOMOB, OJCUYUTHIBATH SHEPIeTUUYECKUM BBIXOJ MOJI-
HOTO OKHMCIIEHUS OTAENbHBIX KUPHBIX KACIOT U allUITIUIEPOIOB.

6. Kakuwe >kupHBIE KHCIOTHI TOJBEPrarOTCsi [-OKHCICHHIO B Tepokcucomax? Orimyme
B-oKuCIEeHNS B MUTOXOHJIPHUSX U MEPOKCUCOMAX.

7. PerynaropHas B3aMMOCBS3b [3-OKHCIIEHUS )KUPHBIX KHCIIOT B KJIETKaX U a3pOOHOr0 OKHC-
JIEHUS TJIFOKO3BI.

8. CuHTe3 TPHANMITIHMIIEPOJIOB B MIEUYEHU W KUPOBOW TKaHW, HCTOYHHUKH KHUPHBIX KHCIIOT U
rnuepoi-3-pocdara. DTanbl MpeBpalieHUs YIICBOIOB B ACIOHUpYEMbIe TUMUABI (cxema). XKupo-
BOE MEepePOKICHNE NIEUEHU, IPUYUHBI. POJIb IMIIOTPONHBIX (PAKTOPOB.

9. Mobunu3anus JUMHI0B B )KHPOBON TKaHH, PETYISALMs aKTUBHOCTH TOPMOHYYBCTBUTEIb-
HOW JIUIIA3bI.

10. HenachblimieHHBIE KUPHBIE KHCIOTHI, OTHOCSIIMECS K TpYIIE HE3aMEHUMBIX (HakTopoB
nutanus. [lytu o6pa3oBaHus U UCHOIB30BAHUS apaXUIOHOBOM KUCIIOTHI B KJIETKaX.

11. Buas! 51K03aHOMIOB, 3aKOHOMEPHOCTH UX JEHCTBHs, QYHKIIMU B OpraHu3Me. MexaHusm
JeMCTBUS MPOTUBOBOCHAJINTENBHBIX JIEKAPCTBEHHBIX MTPENAapaToOB HECTEPOUTHON TPUPOIBI.

12. YcnoBusi, Ipy KOTOPHIX aKTUBUPYETCS] OMOCHUHTE3 JKUPHBIX KUCIOT B KJIETKaxX. BHyTpu-
KJIETOYHAs JIOKAJIM3AIHs 3TOTO Mpolecca U MPOUCX0KIEHNE UCXOIHBIX cyOcTpaToB. OOpazoBaHue
ManoHmi-KoA. CtpoeHne auuicCMHTa3HOTO KOMILIEKCA, PEAKIIMA CUHTE3a KUPHBIX KUCIOT, UCTOY-
ankn HAJIOHH' ju1st keToarmpeyKTa3Hol 1 eHOMIPETYKTa3HOH PeaKIhii.

13. Peakuuu o6paszoBanus PB-ruapokcu-p-mermnriyrapui-KoA (I'MI-KoA) u mytu ucnonb-
30BaHUs ATOTO COEIMHEHUS B KIIETKE.

14. Cunte3 xonectepoiia B KJI€TKaxX (3Tallbl, peakllud 00pa30BaHHUs MEBAaJOHOBOM KHCIIOTBHI).
Perynsiums nporecca.

15. PerynsitopHble MEXaHU3MBbI, HAMIPABJICHHBIE Ha 3alIUTY KJIETKH OT MEPErpy3KU XOJIeCTe-
posnom. [lonnepxkanue OanaHca xojecTeposia B KJI€TKaX U OpraHu3Me.

16. BeposATHBIIT MEXaHU3M y4acTHs XOJIECTepoja B Pa3BUTHUU aTepockiiepo3a. IIponcxoxme-
HUE U POJIb NEHUCTHIX KJIETOK. BO3MOXKHbBIE MyTH CHUKEHUS! KOHI[EHTPAIlMHU X0JIecTepoa B Iia3Me
KpOBH.

17. Mecropacnionoxenue neiictsust pocdommmas A, Az, Cu D Ha cTpykTypy dhochomumnumaos.
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18. [loHATHE «KETOHOBBIE TeNa», UX XUMUYecKue Gopmynbl. CHHTE3 KETOHOBBIX TeJl, OpraH-
Has ¥ BHYTPUKJIETOYHAS JOKAJIU3aLMs Ipolecca, peakuy. Pojab KETOHOBBIX Tel B OpraHU3Me.

19. YMmetb nucath peakiiy BKIIOUYEHUS! KETOHOBBIX TEJ B MPOLIECC YHEPrONPOAYKIMH, 3HATH
OpPraHHYIO ¥ BHYTPUKJIETOUHYIO JIOKAJIU3ALHIO 3TOr0 IPOIecca, SHEPreTHYECKUN BBIXO/I.

20. TTonsiTHE «KETO3», BEPOSITHBIM MEXaHH3M €ro MPOUCXOXKIEHHS MPH CaxapHOM AuadeTe,
TOJIOIaHUHU.

21. UentpanbHas poib anetuia-KoA B Metabonmu3me — myTH ero oOpa3oBaHUs U HCIOIb30Ba-
HUS B KJIETKaX.

TEMA 15. BMUIOXUMUSA KPOBU. ®PU3UKO-XUMNYECKHUE CBOMCTBA KPOBM.
KO/IMYECTBEHHOE OIIPEJAEJIEHHUE XJIOPUJ1OB B KPOBMU.
ONPEJAEJIEHUE HIEJTOYHOT' O 3AITACA TUTPOMETPUYECKHUM
METO/IOM. OIIEHKA BY®EPHBIX CBOVCTB KPOBH

AKTYyaJIbHOCTb TeMbI

XUMUYECKUI COCTaB KPOBU B ONPECICHHON CTENIEHU OTPa)KaeT COCTOSIHME OOMEHa BELIECTB
B opranusme. Pasnuunble 3a00sieBaHUS COIPOBOKAAIOTCS MU3MEHEHUEM COJEpXKAaHUSA B KPOBU TEX
MWW UHBIX BCHICCTB. brnoxnMmueckuii aHamm3 KpOBH IMMPOBOAUTCA C LNCJIbIO IUAIrHOCTUKHU U III/I(i)(be-
PEHLMAIBHOM JUArHOCTHKY 3a00JI€BaHUM, YCTAHOBIIEHUS NPOrHO3a OO0JIE3HU U OLIEHKU 3PPEeKTUB-
HOCTH MPOBOAMMOrO jeueHus. Ha 3aHsITHM CTyIeHThl pacCMaTpUBAIOT OCHOBHBIE TIOKA3aTeNNu OHO-
XMMHMYECKOIO aHalIM3a KPOBHU, 3aKPEILUIAA 3HAHUS O IPOMCXOKIACHNUU BEIIECTB KPOBU. AHOMAJIbHBIE
reMOTJIOOMHEI — OJHa U3 IMPUYINH I'MIIOKCHUH.

Mean 3ansaTUSA

I/IBy‘II/ITB (1)I/ISI/IKO-XI/IMI/I‘-I€CKI/IC CBOIMCTBaA KpPOBH, 3aKPCIIUTh 3HAHUA O IHMPOUCXOXKICHUU KOM-
IIOHCHTOB IIJIa3MbI KPOBU H HUX (I)I/ISI/IOJ'IOFI/I‘IGCKI/IX KOHIICHTpaluix, 6Y(1)epHBIX CUCTCMAaX KpOBH,
CTPpOCHNHU U (byHKHI/IOHI/IpOBaHI/II/I FGMOITIO6I/IH3, TPaHCIIOPTEC I'a30B KPOBBIO U MCXAHU3MaX PasBUTHA
TUIIOKCHUH, JMarHOCTUYCCKOM 3HAYCHHUHN Han0o0JIee BAXKHBIX OMOXUMUNYECKUX KOMIIOHCHTOB KpOBH.

TpeOoBaHus K HCXOJHOMY YPOBHIO 3HAHUH

JUJ1sl IOJTHOTO YCBOEHUS TEMbI HEOOXOIUMO MOBTOPUTH:

® 13 oOwell Xumuu:

— OCMOTHYECKOE M OHKOTHYECKOE JaBJeHHE, BOJOPOJAHBIN mokaszarens, pH kposu, Oydep-
HbIE CUCTEMBI, THATPOMETPUUECKHE METO/IbI AaHAJIN3a;

® OuUoOp2anUecKOU XUMUU:

— CTpPOEHHE U CBOMCTBA reMOIJIO0NHA;

® HOPMANbHOU PUUOIOCUU.

— reMorio0uH ((QyHKIMHU, POU3BOJHBIE U aHOMaJIbHbIE (DOpPMBI); OOLIMI aHaIU3 KPOBH,
alu103 U aJIKaios;

® OUONI02UYECKOU XUMUU:

— 0COOEHHOCTH METAa00IM3Ma SPUTPOLIUTOB; MyTH HcToyb30BaHus Oy B KIIETKaX; MyTH o0pa-
3oBaHus CO; B KJIeTKaX; MPOUCXOXKICHNE OMOXUMUYECKHX KOMIIOHEHTOB IJIa3Mbl KPOBH.

JlJ1si npoBepKH MCXOHOT0 YPOBHS 3HAHUII BBITIOJHUTE CJIeAYIONINe 3aaHUs:

3aoanue 1. HenoctaTouHOCTh KaKUX (PEPMEHTOB SPUTPOLIUTOB COMPOBOXKIACTCS UX TEMOJIU30M?

A. T'moko30-6-¢ocdaTnerugporeHass. b. [IupyBaTkuHa3bl. /1. Aprunassl.

B. ITupyBataeruaporenassl. I'. U3oumTparaeruiporeHassl.

3a0anue 2. B KXpoBU HOBOPOXJIEHHOI'O C YETKO BBIPA)KEHHOW CHHIOIIHOCTHIO HOCOTYOHOTO
TpEeYrojbHUKa OOHApY)KE€H MOBBIIICHHBII YpPOBEHb aHOMAJIBHOTO Ie€MOTJIO0MHA C BAJIEHTHOCTBHIO
xenesa 3°. Kak Ha3pIBaeTCs 3TOT aHOMAIbHBIHA FeMOTI00MH?

A. MeTtremMorioouH. B. OxcuremorioOuH. J. 'emormo6un S.

b. KapGokcuremornoOuH. I'. KapOremorio6uH.
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3adanue 3. B cxeme MeTab0IM3Ma SPUTPOIIUTOB YKAKHUTE:

ATO
\ L6 »

I'moko3a > » ['moko30-6-¢bcdar 0,

/ \ A I'SST 2H,0
DpykTo30-6-pochar g 3 4 5

AHH" 2I'SH H,0,
10
11 Pu6o30-5-pocar

®dpykT030-1,6-nudocdar

I " \ AK nAK
12

I'uuepansaerna-3-gocdar —> OJIA

CynepoKCcUIHbIi aHUOH-
meTHB F 4——\/> pamukan O >
13 \_> 2+ _J

BH, Hs (Fe™") Morekyna O,

v

(A ]

w

H+

1,3-Tudochorauiepar R

» 23-Iudochormuuepar

17
14
ATD
3-dochormmuepar b
ATD BHH'
16
[ : \ J
] > »  Jlaktat
dochoenonnupysar » [IBK <

Metabosu3M SpUTPOITUTOB.
AK — ackopOuHnoBas kucnota, 1AK — neruapoackopOuHOBas KUCIIOTA,
. + xrt
A, b— xodepmentsr; AHH', BHH — BoccranoBieHHbIE KO)EPMEHTHI.

A. ®epmentsl, obo3HadeHHBIe dpamul, 2 u T. 1. (8apuanmer omseemos. 6-hpochodpykro-
KWHAa3a, TeKCOKMHA3a, NMMPYBAaTKHHA3a, albjoiia3a A, TIIyTaTHOHIEPOKCHIa3a, TIIyTaTHOHPEIyKTa3a,
TpuozodochaTzomepasza, TIOK030-6-hochatneruaporenasa, mudocdormuieparmyrasa, 6-ocdo-
TIIIOKOHATIETUporenasa, ¢pochorekconsomepasa, Gpochormmieparkiuiasa, rurnepaibaeruadocdarie-
TUApOreHasa, kataiasa, CylepoKCHIIICMYTa3a, JaKTaTAeruAporeHasa, MeTreMorJI00MHpeTyKTasa).

B. KodepmenTsl, 0603HaueHHbIe 6ykBamu A, b (sapuanmor omeemos: HAJI', HAI®™).

B. Peakuuu, o6ecnieunBaroniue sputpoutsl ATO.

I'. Tporecc, obecreunBaromuii spurporutsl HAJJOHH™.

JI. ®epMeHTBl aHTHOKCHUIAHTHOM 3aLLUTBHI.

E. Annocrepuueckuil peryasiTop, CHUXKAIOUIUI CpOJICTBO FeMOrIo0MHa K KUCIOPOY.

HpaeuﬂbHocmb pewenuﬁ npoeepbnie, cConocmaesue ux ¢ ImajloHadmMu omeenioe.
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Bomnpocsl 1i1st 00CyKIeHUst

1. Xumuueckuii cocTaB 11a3Mbl KpOBH ((PH3HOIOTHUECKHE KOHLIEHTPALUK HanOoJee BaKHBIX
KOMITOHEHTOB IIIa3Mbl KPOBH M UX MPOHCXOXkAeHUE). buoXxuMuieckuil ananus KpoBU M €ro 3Haye-
HHE B XapaKTEPUCTUKE COCTOSIHUS 3/10POBbS YEJIOBEKA.

2. Baxueiimue OydepHble cucTeMbl KpoBU: OMKapOoHaTHasi, reMoriioonHoBas, (ocdarnasi,
OenkoBasi (KOMIIOHEHTHI M UX COOTHOILICHHWE, MEXaHU3M JCHCTBUs, €MKOCTh). lIpencraBienue o
HapYLIEHUSX KUCIOTHO-OCHOBHOI'O COCTOSIHUSA (ALU103, aJIKaJ03).

3. Benku sputpoumToB. CTpoeHue reMorinoonHa, reMa, ri1o0rnHa; pasHOBHIHOCTH (HOpMallb-
HBIE ¥ aHOMAJIbHBIC) U MIPOU3BOIHBIE TEMOTTIO0NHA.

4. JlpixarenbHast (PyHKIUS KPOBHU. DPHUTPOLMTHI KaK TJIAaBHBIH YYaCTHUK TPAHCIIOPTa ra30B
KpPOBBIO (POJIb TeMOTIOONHA 1 KapOaHTuapasbl). OOpaTuMoe CBSA3BIBAHUE KHCIOPOAA U YIIIEKHCIIO-
ro raza Kak crnoco0 TpaHcrnopTHpoBKU.Mexanusmsl cBsi3biBanusg CO, 1 Oy ¢ reMoriioOMHOM, KO-
OIIEPAaTUBHOE B3aMMOJACUCTBUE CYOBEIMHUIl TEMOTTIO0NHA, PETyJISAIUs HACHIIIEHUS TeMOTJI00NHa-
KHCJIOPOJIOM H Tucconnanuu okcuremorinoduna (pH, 2,3-nmudocdormunepar, remneparypa). I'umo-
Kcust, OPMBI, MEXaHU3MBI Pa3BUTHSL.

JIMTEPATYPA

Ocnoenasn
1. Buonocuueckas xumus / B. K. Kyxra [u ap.]. M., Musck : bunom, Acap, 2008. C. 549- 551, 585- 598.
2. Koncnexm JEKIHA.
Hononnumensnan
1. Buoxumus yenoseka : yueO. : B 2 T./ P. Mappu [u np.] ; nep. ¢ aura. M. : Mup, 1993. T. 1. C. 52-62.

3aaHus 171 CAMOCTOSATEILHOI PaGoThI

3aoanue 1. TloBTOpHUTE U 3aIOMHHUTE (PU3UOJOTHYECKUE KOHIICHTPAIIMA XUMHUYECKUX COCIIH-
HEHUMU KpoBH (Tadu. 1).

Tabnuya 1

HexoTopble 6MoXuMHYeCKHe KOHCTAHTHI KPOBH
[TnoTHOCTH KpOBH (1IETHHON) 1,05-1,06
pH 7,37-7,44
OcMOTHYECKOE JaBIICHNE 7,6-8,1 atm
OHKOTHYECKOE IaBIICHUE 0,03-0,04 atm
['moko3a naa3Mel (CBIBOPOTKH) 3,9-6,1 mmonb/n
OO01Ire TUIIIbLL 3,5-6,5 r/n
Tpranunrauneposst 1,2-2,8 mmonb/n
XouecTepo 3,9-6,2 MMOJIB/TT
OO6muii 6e0K CHIBOPOTKU 60—80 r/n
AnpOyMuH 35-50 r/n
['moGyrHbI 20-35 r/n
@ubpuHOreH 2—4 1/n
OcTaTo4HbIN a30T MJIa3Mbl (CBIBOPOTKH) 14,3-25 mmonbe/n
MoueBrHa 11a3MBbI (CHIBOPOTKH) 2,5-8,3 mmonb/n
AMMHaK KpOBU 6—65 MKMOJIB/TT
MoueBas Kuciaora 0,15-0,5 Mmmos/n
['eMOrI0OMH KPOBU: MY>KUMHBI 130-160 r/n

SKEHIIINHBI 120-140 r/n(mo 150 r/m)
BunupyOuHmazMel (CHIBOPOTKH): OOIIUI 3,5-20,5MKMOITB/1T
PSIMOit 0 5 MKMOJIB/TI
HEINPSIMOU 10 16 MKMOIIB/1T

Na® B mmazme 135-150 MMomB/1
K" B mnasme 3,4-5,6 mmonb/n
Ca“* B mrasme (06wt 2,2-2,7 MMOJIB/TT
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1.1. IosicHUTE MPOUCXOXKCHIE XUMUIECKIX KOMIIOHEHTOB KPOBU U MX OMOJIOTMYECKYIO POJIb.

3adanue 2.3Haiite MexaHu3M (YHKIIMOHUPOBAHUS Oy(PEpHBIX CUCTEM KPOBHU.YMEHUTE 00BsC-
HUTh MEXaHU3M COTPSDKEHUSI OUKapOOHATHOW U TeMOTTIOOMHOBOM OY(QEpHBIX CUCTEM KPOBH.

3aoanue 3.

3.1. Kakue u3 npuBeICHHBIX YTBEP)KICHUH XapaKTepU3yIOT FeMOTJI00NH YenoBeka?

A. I'emornoOuH B3pOCIOro yenoBeKa MpPeCTaBisieT cO00W CMeCh, COCTOSIIYIO U3 IeMOrIo-
ouna A (96-98%), remornobuna A; (2—3%) u remorsioouna F (0,2-1%).

b. 'emornoOun A cOAEpKUT IO ABE IIENH o U f3.

B. I'emornoOuH Ay COIEPXKUT IO IBE O- U IBE O-TICTIH.

I'. 'emorno6un F coep:kut mo aBe LEnH o U .

J1. 'emornobun F copep>XuT deTsipe o-Lemnu.

3.2. Kakue u3 ciaeayromux yTBepKACHUH 0 CTPYKType reMorjIoOnHa BEPHBI ?

A. MoJekyina reMoro0uHa UMEET TPETHYHYIO CTPYKTYPY.

b. Monekyna 0CHOBHOTO TeMOrfioOrMHa B3pOCIIOT0 YeJI0BeKa COCTOUT U3 JIBYX UJIECHTHUYHBIX 0-
CyOBEIUHUIL U ABYX UJACHTUYHBIX B-CyObEIMHMUII.

B. CyOobenununa (mpotroMep) reMoraioOMHa COCTOUT M3 OJHOM IMOJMIENTUAHON Lenu (IJio-
OuHa) U remMa.

I'. 'em — 3TO KOMIUIEKC MPOTONOP(UPHHA CO CBSI3AHHBIM B €T0 LIEHTPE aTOMOM Kelle3a.

J. XKene3o reMoriao0nHa OCTaeTCsl IByXBAICHTHBIM HE3aBUCUMO OT MPHCOCTUHEHHS WU OT-
Jla4d KHCIIOpO/ia.

E. B MoJekyne reMorno0uHa UMEIOTCs yJacTKu 1is cBsasbiBanus Oy, CO,, npotonos (H') u
2,3-nudocdorauiepara.

3.3.Kakue u3 ciuenyromux yTBep KICHUH 0 B3aUMOJICHCTBIH KUCIIOPOAA M TEMOTIIOONHA BEPHBI?

A. Kucnopos cBs3bIBaeTCs ¢ MOJIEKYJIOM TeMOTTIOOMHA KOOTIEpaTUBHO.

b. Kucnopon cBsi3bIBaeTCs C K€1€30M rema reMorjioOuHa.

B. Yrnekucnblit ra3 yMeHbIIaeT CPOJCTBO T€MOIJIOONHA K KUCIIOPOTY.

I'. CpoactBo remornoOnHa K KUCIOPOAY YBEIHMYUBAETCS IPpY IOHMKEeHUU pH 1 Hao00poT.

J. Oxucsk yrieposa, IUaHUbl KOHKYPHUPYIOT C KUCIOPOJOM 32 MECTO CBS3BIBAaHUS B I'eMe Ie-
MOTJI00MHa.

E. Jlnokcup yriieposia KOHKypUpYeT ¢ KUCIOPOIOM 32 MECTO CBSI3bIBAHUS B F'eMe IreMOTIIO0HHA.

3.4.Yxaxure ommboyHOe yTBepKaeHue o 2,3-qudocdormunepare (2,3-ADPI'K):

A. TIpeo6nanaronuii opranndeckuii pocdar B 3pUTpOLUTAX.

b. [IpomeXyTO4HBINA NPOAYKT MNIMKOJIUTHYECKOTO ITYTH.

B. B apurpornutax HaxoauTcs B KOHIIEHTPALUSIX MTPUOIM3UTEHHO SKBUBAIICHTHBIX TEMOTIIOOHHY.

I'. Monekyna remoriioorHa cBs3bIBaeT 4eTbipe Mosiekyssl 2,3-JIPI'K.

J. Crabunusupyet Ae30KkcuopMy reMorioorHa, criocooCTByYs Mepexoay KMCIOpo/ia B TKAHH.

HpCIGMJleOCWlb pemeuuﬁ npoeepovnie, conocmaeue ux ¢ ImajiloHadmMu omeenioe.

IIpoBepbTe Bamu 3HaHus (CAMOKOHTPOJIb YCBOEHHUS Te€MbI)

3aoanue 1. OnpeneneHne KOMIOHEHTOB Kakoi Oy(depHOi crucTeMbl KPOBH MCHOIb3YETCS IS
JMAarHOCTHKH PAaCCTPONCTB KMCIOTHO-IIETIOYHOTO paBHOBECHUS ?

A. bukap6oHaTHOH (THAPOKAPOOHATHOM ). I'. OxcuremornoOMHOBOM.

b. ®ocdarnoil. J. benxoBoi.

B. I'emornoOnHOBOI.

3aoanue 2. PazBuTHE METTEMOTTTIOOMHEMHUN MOXKET OBITH 00YCIIOBIIEHO:

A. OTpaBneHHEM OKHCIUTEISIMH (HUTPUTHI, HUTPATHI, HATPO30COSTMHEHHS, OPOMUJIBI H Jp.).
b. HuskuM napruaabHbIM JJaBI€HUEM KHCIOPO/a.

B. HacnencTBeHHBIM IeeKTOM METTeMOTIOOMHPETYKTa3bl.

I'. AnomainbHO# (hopmoii remornoduna (M-remMorioouH u ap.).

J1. BBICOKHMM mapuuaibHBIM JaBJICHUEM YTIIEKHUCIIOTO Ta3a.
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ITaJIOHBI OTBETOB K pPellleHHI0 3a1aHuii
Jlna camonpogepku ucxoo0nozo ypoeHsa 3HaAHUIL
1- A,B5.2- A3-b: A - HAJI®", b — HAJI"; B: ¢pochornuneparkunasnas (14) u nupysaTku-
HazHas (15) peakiuu; I': menTo3odocdaTHblil yTh; [l cynmepokcuaaucMyTasa, KaTanasa, riyTaTu-
OHITEPOKCH/Ia3a, TIIyTaTuOHpenyKTasa; E: 2,3-qudocdornumepar..
Jlna camocmoamenvhou padomet:
31-A,5,B,I.32-5,B, I, I, E.3.3-A,b5,B, 1. 3.4-T.

CAMOCTOATEJIBHASA PABOTA (60 munyT)

HNHcTpyKuus K NPAKTHYECKOMY 3aHATHIO
PaGora 1. Byghepnoie ceoiicmea cvléopomku Kposu
B cpiBopoTKe KpoBH (YHKIMOHUPYIOT OukapOoHaTHas, OenkoBas U (ocdarHas OydepHbie
CHCTEMBI.
Ipunyun memooa.Tutpytot 0,11 pactBopom HCI 1 mit ceiBopoTku kpoBu (1-s1 mpodupka) u 1
MJI BOAIBI (2-51 mpoOupKa) o MHAMKATOpy OpoMpeHomoBoMy cuHEMY (TI0 | Karie B Kaxayro mpo-
OUpKY) 110 KenTol okpacku. CpaBHUBAIOT PE3yabTaThl TUTPOBAHUSI.

OTtBeT:

BriBoa:

Pabora 2. Tumpomempuueckuii memoo onpedeneHusn wiei0uno2o 3anaca Kpoeu

KonngecTBo Bcex OCHOBaHM KPOBH, B TOM YHCIIE CBSI3aHHBIX C TeMOTrIIOONHOM, 0003HAYaET-
Csl LEJIOYHBIM 3aI1acoM LIEJIbHOM KPOBHU. JTa BEJIMYMHA HE COOTBETCTBYET PE3EPBHOM IIEIOYHOCTH
KpPOBH, T. €. KOJINYECTBY XUMHUECKH CBSI3aHHOM MJIa3MOM yriekucaoTsl pu 40 MM ee HarpsiKeHus,
a BCerJa 3HaYUTEIbHO IIPEBBILIACT €€.

Ipunyunmemooa. K nensHoOM KpoBH A00aBIsIOT 3aBegoMo Oosbiiee komudectBo HCI, koTo-
past HeUTpaau3yeT Bce I1eI0YHbIe KOMIOHEHTHI. VI30BITOK KUCIOTH OTTUTPOBBIBAIOT I1IEI0YbI0, 3a-
KaH4YMBas TUTPOBaHHE B TOUKE AKBUBasleHTHOCTU npu pH = 5,0. D10 3HaueHue pH cooTBeTcTBYET
M302JIEKTPUYECKUM TOYKaM OCHOBHBIX O€JIKOB KPOBH — ajibOyMHHA, INIOOYIUHOB M riioOuHa. B
cpene, OIM3KOM K M303JIEKTPUYECKON TOUYKe, OEIKM HEYCTOWYMBBHI U JIETKO BBINAJAIOT B OCAJOK.
[TosTOMy O KOHIIE TUTPOBaHUS CYISAT MO MOMYTHEHMIO PAcTBOpA M BBINAJECHHUIO XJIONbEB OelKa.
OOBIYHO OKOHYAHME peaKlMU (IIOMYTHEHUE) TPOUCXOIUT PE3KO € 100aBJIEHUEM OJHON KaIuld Iiie-
nouu. IllenouHoii 3amac KPOBU BBIpaXarT B MUJUIMOKBUBAJIECHTAX LIEJIOUYN M COOTBETCTBYET KOJIU-
4eCTBY CBsi3aHHOI ocHoBaHusMU KpoBr HCI| B mepecuere Ha oguH JUTp KpoBH. DU3MOIOrHYECKUE
npezensl kosebaHui menovHoro 3anaca kpoBu — 100—115 MakB/1.

Xoo pabomwur. K 10 mu 0,014HCI no6asnsitor 0,2 MJI KpOBH U TIIATEIBHO MEPEMEIIHBAIOT.
ITpo3paunsiii Oypslit pacTBOp TUTPYIOT U3 MukpooOropetku 0,15 NaOH no pesko HacTymaromiero
noMyTHeHHsI. OTMEYarOT KOJIMYECTBO MIEI0YH, TOMIE/IIee Ha TUTpoBaHue. V(M) = .

[lenouHoii 3amac KpoBH pacCUUTHIBAIOT IO (hopMmyIe:

X (maxs/m) =(1-Vr) 0,11000/0,2;

rae 1 — xomuuectBo HCI, B3sTOl 11 aHanmu3a u BeipakeHHoi B 0,1H KoHIeHTparmu, M, Vi —
0o0BbeM MIeNI0YH, U3PACXOJOBaHHBIN HAa TUTpoBaHue, MiT; 0,1 — KOIWYECTBO MAIKB B 1 MII mIenouu;
0,2 — Konmu4ecTBO KPOBH, B3sTOE s aHAu3a, MiI; 1000 — 1 nutp kpoBu.

OTtBeT:

BriBon:
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Pa6ora 3. Konuuecmeennoe onpedenenue xnopuoos é Kkposu no Jlesuncony

XJI0p HaxXOJWUTCSA B OpPraHW3Me€ B OCHOBHOM B HWOHH3MPOBAHHOW ¢opme. XJTOpUI-UOH —
TJIABHBIN BHEKJICTOYHBIA aHWOH. AHHMOHBI XJOpa — HaumOoJee BaXKHBIE OCMOTHUYECKH AKTUBHBIC
KOMITOHEHTBI KPOBH, JTUMQBI, CIIMHHOMO3TOBOM >kuakoctu. Coaep:kaHue Xxjopa (XJIOpUA-HOHOB)
B CHIBOPOTKE KPOBU IPAKTHYECKH 3JO0POBBIX B3POCHBIX JHoAed cocraBiser 95-105 mmoib/m.
B mnazMe u CHIBOPOTKE KPOBHM TIPYAHBIX JeTe KOHLIEHTPALUs XJIOPUI-UOHOB B HOpME paBHA
80—-140 mMmoub/m.

Ipunyun memooa.ApreHTOMETPUYECKUIN OCAIOUHBIN METOJ] OCHOBAaH Ha CITIOCOOHOCTH MOHOB
cepebpa 00pa30BHIBaTH C MOHAMH XJIOpA HEPACTBOPUMBIE oM. KoIn4ecTBO 0Ca)k1atoIIero Belle-
ctBa (AgNO3) 5KBUBAJICHTHO COJICPKAHUIO XJIOPUI-HOHOB.,

[TpoBOAST TUTPOBAHUE XJIOPUJ-MOHOB KPOBU a30THOKHUCIIBIM cepeOpOM B MPUCYTCTBUU WH-
mukatopa KoCrO,. Ilo mocTikeHWH 3KBHBAJICHTHOM TOYKH TUTPOBAHUS M30BITOK MOHOB cepedpa
00pa3yeT ¢ HHIUKATOPOM COEIMHEHHE KUPIHUHO-KpacHOTo 1BeTa (AQ2CrOy).

Xoo pabomol

1. Ocaxnenue 0enkoB KpoBH.B aByX mpoOupkax roToBAT CMECh PacTBOPOB: S5 MiI
0,45% ZnSO,4 + 1 mu 0,11 NaOH. 3arem B 1-t0 npobupky BHOCAT 0,1 MJT CBIBOPOTKH, BO 2-10 (KOH-
TpoabHY0) — 0,1 M1 HpO yer IIpoOupku HarpeBatoT 3 MuH Haj miiaMmeHeM cnupToBku. [locne 3to-
rO COJIEPKUMOE MPOOHPOK (QUIBTPYIOT B KOJIOOUKH uepe3 Bary. Ocagok Ha BaTHOM (HIBTPE MPOMBbI-
BAIOT JIBa pasa BOj0M (110 3 mui).

2.0caxnenue muonoB xnopa B npucyrtctsuu KyCrO, K ¢unbrpary npunuaiot
2 xarum 1-2% pactBopa K2CrO4u tutpyror pactBopom AGNO3 10 U3MEHEHHUS )KENTOro 1BETA pac-
TBOpPA B KUPIIUYHO-KPACHBIH.

Pacuem .3 o6vema (M) AGNO3, momieiiero Ha TATPOBaHUE OMBITHOTO pactBopa (Vo (Mi)),
BeluuTaloT 00beM (M) AQNOs3, nomenmuii Ha TuTpoBaHue KOHTPONA (Vionrp (M), U pasHHULLY
ymHOXaroT Ha 0,355, ecnu pe3ynbTaTr BelpakatoT B Mr xJiopa Ha 0,1 mu kpoBu. [lJisi BeIpakeHUs B
MI% MOJYyYEHHYIO BEJIMYMHY HYKHO yMHOXUTh Ha 1000. Koadduuuent nepecyera B eIUHUIIBI
CHU(mmomnb/m) — 0,282.

C (Mmomb/1) = (Von — Vionrp)+0,355-1000-0,282;

OTtBeT:

BriBo:

Iloamuce npenoaaBaTeiIa:

TEMA 16. BMOXUMUS KPOBU. BEJIKU IIJIA3MbI KPOBU. CUCTEMA
CBEPTBIBAHUSA KPOBU. KOJIMYECTBEHHOE OIIPEJAEJIEHUE KAJIBIIUA
B IINTASME KPOBH

AKTYaJIbHOCTb TeMbI

Hapsiny ¢ ompenenenuem obmiero Oenka Iia3Mbl KpOBH BaKHOE JMArHOCTUYECKOE 3HAUYEHHE
MMEET BBISICHEHHE KOJMYECTBEHHBIX B3aHMOOTHOIIEHUM MeXIy OTAEIbHBIMH (ppakuusMu Oen-
koB.Tema «I'emocra3. CucremMa cBepThIBaHMS KPOBU» — TPAJAULMOHHO CJIOXKHAsl JJISI CTYACHTOB.
3HaHUE MOJIEKYJISPHBIX MEXAaHHW3MOB CBEPTHIBAHMS KPOBH M (DUOpMHOIM3a BaXKHO AJs Bpaueil-
CTOMATOJIOTOB JUIsl TIOHMMaHUsl HapyIIeHUH remocrasa (remMopparuii 1 Tpom6030B). Kanbuuii sBis-
eTcs TJIaBHBIM MHHEPAJIOM [0 COAEP)KaHUIO B OpPraHU3ME U BBIMOJHSAET BaXKHbIE OMOJOTHYECKUE
¢bynkiun. Ha 3aHSTUM CTYIEHTHI 3HAKOMSTCSA ¢ METOJIOM KOJIMYECTBEHHOTO OTIPEENICHUs KAIBIIUH B
KPOBH.

69



ean 3ansaTUs

[loHATH AMArHOCTHYECKOE 3HAUEHHE ONpPENEIEeHUs KOJIMYECTBEHHOIO COOTHOILIEHMs OenKo-
BBIX ()paKkUMil M OTIENbHBIX OENKOB IUIa3Mbl KpoBH. [lomyunTs npeacraBieHne 0 MexaHM3Max re-
MOCTa3a ¥ U3y4UTh (GYHKIIMOHUPOBAHUE CUCTEMbI CBEPTHIBAHUS KPOBH.

TpeGoBaHus K HCXOTHOMY YPOBHIO 3HAHUH
J1J1s TOJTHOTO YCBOCHHMS TEMBI HEOOXOIMMO TIOBTOPHT:
® U3 00well Xumuu.
— THTPOMETPHUYECKHE METOJIbI aHAIN3a;
® OU0OpeaHUYeCKOU XUMUL.
— «IUTpaTHas KPOBbY;
® HOPMANbHOU (PU3UOIOCUU:
— reMocTas;
® OUO0I02UYECKOU XUMUL'
— KOJIMYECTBEHHOE OIpeJieCHHe OelKa IIa3Mbl KPOBH.

JI1s1 IpOBEPKH MCXOAHOI0 YPOBHS 3HAHMII OTBeThTE Ha CJIeAyI0lHe BONPOCHI:
. Uto nonumarot nox remocrazom?Buiel remocrasa.
. UTo Takoe «uTpaTHast KpOBb»?

N —

Bonpocs! 1u1s1 06cyxneHust

1. benku mia3mel kpoBU. OCHOBHBIC OCITKOBBIC (PAKIUU: ATLOYMUH, TIIO0YIUHBI, GHOPHUHO-
red (comepkanue, QyHKIUHN); adbOYMUHO-TIIO0YIMHOBBINA KOI(D(PUIIMEHT U ero AUarHOCTUYECKOoe
3HaueHue. buojoruyeckast pojib U IMarHOCTUYECKOE 3HAYCHUE HEKOTOPBIX OENIKOB IIa3Mbl KPOBU
(ranTornoOuH, TpaHcheppuH, UEPYIIOMIa3MuH, 01-IPOTEUHA3HBI WHTHOUTOP, O2-MaKpOTrIo0yInH
C-peakTuBHBIN O€NI0K, HUHTEPPEPOH, KPUOTTIOOYIUHBI).

2. ®epMeHTHI TUIa3Mbl KPOBU (CEKPETOPHBIE, WHIMKATOPHBIC, SKCKPETOPHBIE) U MX JTUAarHO-
CTHUYECKOE 3HAUYEHUE.

3. Ilpeacraienue o reMocTase (onpezesaeHue, CTpyKTypHO-(yHKIIMOHAIbHbIE KOMIIOHEHTBI,
COCYAUCTO-TPOMOOIIMTAPHBIM U KOAryIsIHUOHHBIN remocras).Crucrema cBepThIBaHUs KpoBU ((yHK-
[IMOHAJILHBIE 3BEHbS U X Ouosiornyeckas pois). [IpencraBienue o HapymieHUSIX (PYHKIIMOHUPOBA-
HUS CUCTEMBI CBEPTHIBAaHUS KPOBH.

4. CaeprbiBatomias cucteMa (KOMIOHEHTHI U MX MPOUCXOKIEHHE), TeMOKOArysIus (omnpe-
nenenue, ga3bl U UX MPOAOIKUTENbHOCTh, HCTOYHUKH TPOMOOIUIacTUHOB). BHeNHMI 1 BHYTpeH-
HUN MEXaHU3MbI CBEPTHIBAHUS KPOBH.

5. Buramun K (xumuyeckas mpupona, pa3HOBHIHOCTH, MPUPOIHBIE HCTOYHUKHU, POJIb B re-
MOKOATyJISIIUN).

6. AHTHKOAryJIsHTHAs CUCTEMa, KIacCUpUKAIMs (U3HOIOTHISCKIX aHTUKOAryJIsSHTOB: Mep-
BUYHBIE U BTOPUYHbIE (IPEACTaBUTENN, MEXaHU3M JelcTBud). [IpeacraBienne 00 UCKYCCTBEHHBIX
AHTHKOATyJSTHTaX.

7. ®ubpuHOIUTHYECKAs] CUCTEeMa, MeXaHu3Mbl puOpuHoimza. [1nma3mMuHOBast cucremMa (KOM-
MOHEHTHI U UX TPOUCXOKIECHUE, MEXaHU3M JICHCTBHUS ).

8. IlpexacraBienue o KoaryjaorpamMmme (OpUEHTHPOBOUHBIE TECTHI).

JIMTEPATYPA

Ocnognasn
1. Buonocuuecxkas xumus / B.K. Kyxra [u ap.]. M., MuHck : bunom, Acap, 2008. C. 551-585.
2. Koncnexm nexuuii.
3. Buonoeuueckas xumus / A. J1. Taranosud [u ap.]. Munck: benapycs, 2013. C. 204-210.
Hononnumenvnas
1. Usanos, E.I1. PykoBoactso no remocrtasuosnorun / E. I1. IBanoB. Munck : benapycs, 1991. 304 c.

2. Bacunvkosa, T. B. MonekynspHbsle MeXaHU3MBI remocTtasa: yde6. nocodue / T. B. BacunbkoBa. MuHCk :
MI'MH, 1999. 57 c.
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3aganus 1J51 CAaMOCTOATEILHON padoThI

3aoanue 1. HazoBute HHIUKATOPHBIC (bCpMeHTBI KpOBH U IOACHUTE HX JUATHOCTHYECKOC
3HaA4YCHHC.

3aoanue 2.
2.1. Hanumure cxeMy BHYTPEHHETO TyTH CBEPTHIBAHUS KPOBH.
2.2. 3anoMHHUTE aKTUBATOPHI (DaKkTOpa XaremaHa.
2.3. Ha cxeMe BHeENIHEro MexXaHW3Ma CBEPTHIBAHHS KPOBHU (CM. CIpaBa) 3aMEHUTE 3HAK BO-
pOca COOTBETCTBYIOMUMU (hAaKTOPAMHU.
?

d. VII —l—b ®d. Vlla
\?

d.IX —
®.1Xa-? l @11 ®ubpunoren

?-p.Va—>
olla—
l Oubpun S
? »? >

OuodpuH |
BHemHui MexXaHHU3M CBCPTHIBAHUA KPOBH
3aoanue 3. HazoBute Butamuu K-3aBucruMbie ()aKTOPBI CHCTEMBI CBEPTHIBAHUS KPOBH.

3aoanue 4.YMmeiite 0ObACHUTh MEXaHU3M JIEHCTBHUS OCHOBHBIX (PU3MOJIOTMYECKUX aHTHKOA-
T'YJISIHTOB.
4.1.Be1Gepute U3 NpUBEICHHBIX (PU3UOIOTMYECKUX aHTUKOATYJISTHTOB!

A. IlepBuunsle. 1. ®ubpuH. 9. op-Makporino0yuH.
b. Bropuunsle. 2. Aatutpomo6uH . 6. Marubutop nmytu TKaHeBOro (GaxkTopa.
3. I'enapuH. 7. IlponykThl nerpaganuu GuOpuHa.

4. ITpoteuns: C u S.
3aoanue 5. . OTBETHTE Ha BOIIPOC: MOYEMY IPU OaKTEpUaIbHBIX WH(EKIMSIX, BbI3BAHHBIX He-
KOTOPBIMH CTPENTOKOKKaMHU, HabrogatoTes AMPPy3HbIe KPOBOTEUEHNA?

3aoanue 6. HazoBuTE OpUEHTUPOBOYHBIE TECTHI KOATYJIOTPAMMBI, XapaKTePU3YIOIIHE:
A. OO1iee cocTosIHUE CBEPTHIBAHUS KPOBH. I'. AHTHKOAryJISTHTHYIO CUCTEMY.
b. CocrosiHue oTneiabHBIX (a3 TeMOKOAryISAIINH. . Cuctemy ¢pubprHoIU3a.

B. ITocTkoarynsmuonnyio dasy.

HpaeuﬂbHocmb peweHuﬁ npoeepbnie, conocmaesue ux ¢ ImajloHadmMu omeenioe.

IIpoBepbTe Bamm 3HaHUS (CAMOKOHTPOJIb YCBOCHHS T€MbI)

3aoanue 1. AnbOyMUH T1a3Mbl KPOBU XapaKTEPU3YIOTCS

A. Xopoleil pacTBOpUMOCTBIO B BOJIE. b. MonexynapHoit Maccoit okono 70000 [a.
B. Conepxut MHOTO TUKApOOHOBBIX aMUHOKHCIIOT.

I'. He siBiIsieTCS TIIIMKONIPOTEUHOM.

J1. Coneprxanue B 11a3Me KpOBH B HOpMe cocTaBisieT 3550 /1.

3aoanue 2. Yxkaxute olIMO04YHOE yTBEP)KICHHE. ATBOYMUH IJ1a3Mbl KPOBU:
A. CuHTe3upyercs B 3pUTPOLUTAX.

b. CpaBHUTENBHO OBICTPO OOHOBIISETCS.

B. Urpaet BaxHyI0 poiib B CO3JaHUUA OHKOTUYECKOTO 1aBJICHUS.
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I'. BemmomHseT poib OEIKOBOTO pe3epBa OpraHu3Ma.

. OcyIecTBIsSIOT TPAHCTIOPT META00JMTOB (BKUPHBIX KUCIOT, OMIMpYyOHHA, allbJJOCTEpOHa,
Ca®") M TeKapCTBEHHBIX BEIIECTB (AHTHOMOTHKOB, Cynb(aHWIAMHIOB, CATHIMIATOB, GapOUTypa-
TOB, CEPACYHBIX TTTUKO3U/IOB U Jp.).

3aoanue 3. I'moOyIMHBI MJIa3MbI KPOBU XapPaKTEPUIYIOTCS:

A. BOJBIIUHCTBO TII00YJIMHOB — TIIMKOTIPOTECHHBI.

b. ImeroT 601b11y10 MOJIEKYIISIPHYIO MAacCy B CPABHEHUH C AIbOYMUHOM.

B. MHorue rino0ynuHbl — CpaBHUTEIBHO THAPOGOOHBIC OCIIKH.

I'. BeimagarT B 0cai0K TOJBKO B HACBIIIICHHOM pacTBope cynbdara ammounst (NH4)2SOy4.
J1. ®uznonornveckrue KOHIEHTPAIUHU TJI00YIMHOB B Tu1azMe kpoBu — 2035 /1.

3adanue 4. YkaxxuTe BEpHbIC YTBEPKAeHUS. [ TOOYIMHBI TU1a3Mbl KPOBH:

A. IlpuHHUMaIOT yyacTHe B CO3JJaHUU T'YMOPAIbHOTO UMMYHUTETA.

b. OcymiecTBisifoT TpaHCIOPT OPTaHUYECKHUX BEIIECTB (METa0OIUTOB, TOPMOHOB, BUTAMHHOB).
B. OcymecTBisitoT TpaHCHOPT KaTHOHOB (Cu2+, Fe**, Mg2+ u ap.).

I'. SIBnSrOTCSI HHTUOMTOPAMU TIPOTEOTUTHICCKUX (PEPMEHTOB.

J1. Urparot Beay1Iyto posib B CO3JaHUHOHKOTUYECKOTO/IaBICHHUSL.

3aoanue 5. Kaxue QpyHKIMH BBITOIHSAIOT IPUBEACHHBIC HIKE TIIO0YITMHBI KPOBU?

1. llepynomia3MuH. A.YyacTByeT B TpaHCIOPTE XKele3a (Fe3+) 110 KPOBEHOCHOMY
2. TpancdeppuH. pyciy.

3. ap-MakpornoOynmuH. b, Bexymas poiib BTpaHCTIOPTE MEIIU K TKAHSIM.

4. T'anrrorinoOuH. B. O6namaeT okcua3sHoOM aKTHBHOCTBIO.

I'. CBs3bIBaeT U TPaHCHOPTUPYET CBOOOIHBIM I'eMOIIOOUH Ij1a3-
MbI KPOBU B KJIETKU PETUKYJIOIHIOTEINNS.

J. Uarubupyer mpoTeonuTudeckue (hepMeHThl KpOBH(TPUIICHH,
XUMOTPUIICUH, TPOMOUH, TUIa3MHUH, KAJUTUKPEUH).

3aoanue 6. Kakue U3 NpuBEJCHHbIX YTBEPKAECHUHN XapakTepu3ytoT C-peakTUBHBIN O€10K?

A. Jlaet npenunurat ¢ C-nonucaxapyuoM MHEBMOKOKKA.

b. Cocrout u3 mectu cyObennHuL ¢ MoJeKyisipHoi Maccoit 23000 [la kaxxnast.

B. [IocTosiHHO B MajIbIX KOJIMYECTBAX COJIEPKUTCS B KPOBH NMPAKTUUYECKH 30POBbIX JIIOCH.

I'. KoHuenTpanus B 1a3smMe KpOBU IIPU BOCHAJIEHUHM WIA HEKPO3€ TKAHEW MOXKET YBEIMYHU-
Batbes B 20-25 pas.

M. SIBnsercsa nmapanpoTeMHOM.

3aoanue 7. B niporiecce TpoMO00Opa3z0BaHus pa3inyaloT BHEIIHUI U BHYTPEHHHUM MTyTH CBEP-
ThIBaHUA KpoBU. Ha kakoM 3Tare cBEepThIBaHUS KPOBU OHU HE COBIIAIAI0T?

A. TlpeBpaiienue npoTpoMOrHa B TPOMOUH.

b. IlpeBpamienue ¢pubpuHorena B GpuOpHH.

B. O6pazoBanue npoTpoMOnHa3bl (AKTUBHOTO TPOMOOIIJIACTHHA KPOBH).

I'. Petpakuust KpoBsiHOro TpomoOa.

J1. IIpeBpalenne mia3MMHOT€HA B IJIa3MUH.

3aoanue 8. Kakoe n3 npuBeIeHHBIX YTBEpXKICHUITHE XapakTepHo AJis pakTopa XaremaHa?

A. SBnsercs cepuHOBOM MPOTEA30il.

b. AxkTuBHpyeTCs KaJUIMKPEUHOM.

B. AKTHBUpYETCS IPU KOHTAKTE KPOBH C UYXKEPOIHOMN MOBEPXHOCTHIO (CTEKIIO, KAOJIHH U JIp.)
I'. AkTuBHpyeTcss TPOMOOLIUTAPHBIM TPOMOOIIIIACTHHOM.

J1. AKTUBHUpYETCS TKAaHEBBIM TPOMOOILIIACTUHOM.

3aoanue 9. Habmonaemas npu HacleAcTBEHHON HexoctaToyHocTH (akropa XIII moBblmeH-
Hasi KpPOBOTOYMBOCTH OOBSCHSETCS HEBO3MOJKHOCTBbIO 00Opa3oBaHMs CTaOMIBHOIO (pUOPHHOBOTO
cryctka. KakoBa pousib mia3sMeHHOH TpaHcriyramMmuHasbl (puOprHa3sl) B 00pa3oBaHUM reMOCTATH-
geckoro Tpomba?
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A. Yuyactue B cuHTe3e (puOpHHOreHa B MEUYEHHU.

b. Yuactue B 06pazoBanuu ¢hpubpuH-MOHOMEpA.

B. Yuactue B 00pazoBaHuM pacTBOPUMBIX (prOPHH-MOHOMEPHBIX KOMILIEKCOB.
I'. YuacTue B KOBaJIGHTHOM CIIMBKE (PUOPUHOBBIX MOJIEKYII.

J. Yyactue B peTpakiiiy TeMOCTaTHYECKOTO TpoMOa.

3aoanue 10.I'nnoButamMuao3 K compoBOKIaeTcsl MOBBIIICHHOW KPOBOTOYMBOCTHIO. KakoBa
pouib BuTamuHa K B remokoarymsinuu?

A.Heo0xoaum 17151 akTUBAIIMU CBEPTHIBAIOIICH CHCTEMBI MTOCIIE TIOBPEXKICHUS COCYAA.

b. Heob6xoauMm aiis 0IHOBPEMEHHOT'O aKTUBUPOBAHMS CBEPTHIBAIOIICH M MPOTHBOCBEPTHIBA-
IONIEH CUCTEM.

B. YuactByetr B moctcunTerndeckom cospeanuu I, VII, IX u X ¢akTopoB cBepThIBaHUSA
KpPOBH.

I'. YuacTByeT B CBSAI3bIBAHUU HOHOB KAJIBLIUSI.

. YuactByert B cunteze V u VIII ¢pakTopoB cBepThIBaHUS KPOBH.

3aoanue 11. BpibepuTe NpaBUIIbHBIE YTBEPKICHUS, XapaKTEPU3YIOIIUE Y4aCTUE HOHOB Kajlb-
uus (¢. 1V) B reMokoarynisiuu:

A. SABIAIOTCA BTOPUYHBIMU TOCPEIHUKAMU B IEUCTBUU PsiJla TOPMOHOB.

b. CtumynupoBaHue MpoLeccoB MEPEKUCHOTO OKUCICHUS JIUMUIOB.

B. CBsi3piBaHre Ha TpPOMOOIUIACTHHAX KaJbIMI-3aBUCUMBIX (PAaKTOPOB CBEPTHIBAHUS KPOBH
(. DX, d. X, . VI, . 1).

I'. Crabunusanus CTpyKTypbl TPOMOOIUIACTHHOB.

J1. AKTUBHpPOBaHUE HEKOTOPHIX (DAKTOPOB CBEPTHIBAHUS KPOBH.

3aoanue 12. leduuut antutpomObuna Il — gacras npuumHa Tpom6030B. KakoBa anTHKOA-
TYJISHTHas poiib aHTUTpoMOuHa I11?

A. O6pazoBanre HEOOPATUMOTO KOMILJIEKCA C TeIapuHOM.

b. Uurubupyet Butamun K-3aBrcruMoe kapOOKCHIIMPOBAaHHE OCTATKOB IIIyTaMaTa.

B. HeoOpatimo HMHAKTUBHUPYET OOJIBIIMHCTBO CEPUHOBBIX IIPOTEA3 CBEPTHIBAIOILIEH CHCTEMBI.

I'. 3aTpynHsieT cBs3bIBaHUE (PAKTOPOB CBEPTHIBAHUS HA TPOMOOIIIIACTHHAX.

J. Paspymaer V u VIII paxTopsl cBepThIBaHUS KPOBH.

3aoanue 13. Yto onpenenser NPOTUBOCBEPTHIBAIOLIYIO0 aKTUBHOCTh rerapuHa’?

A. CBsI3bIBa€T MOHBI KaJIBIIHSL.

b. AxtuBupyer antutpomOus Ill.

B. O6pa3yer HecTaOUIIBHBIE KOMIUIEKCH ¢ HEKOTOPHIMU (paKTOpaMU CBEPTHIBAIOILEH CHUCTE-
MBI, BBIKJIIIOYAs UX U3 Mpoliecca reMOKOAryJIsLuy.

I'. OcymecTBisier HehepMEHTATUBHBIN (PUOPUHOIUS.

J. Naru6upyet ButamuH K-3aBrcumoe KapOOKCHIIMPOBAaHUE OCTATKOB TIIyTaMaTa MPOTEHHOB
Cus.

3aoanue 14. O1bepute T MpoTeoNUTUYECKUE (HEPMEHTHI, IPU JEHCTBUU KOTOPBIX BO3ZMOYKHO
MpeBpalieHre MIa3MHHOTEHA B TIIa3MHH:

A.TkaHeBbI aKTHBATOP IJIA3MHUHOTEHA. I'. 0p-AHTHUTITA3MUH.

b. Ypokunnasa. J. ax-MakporinoOyuH.

B. IIpoteun C (S).

3aoanue 15. Pacrionoxure B MPaBUILHOM MOPSAKE COOBITHS, TPOUCXOSIIIE TPU PUOPUHOIN3E!
A. TInasMuHOreH ocaxjaaercsa Ha GUOPUHOBBIX HUTSIX.

b. TkaHeBbIil aKTUBATOP MJIA3MUHOT€HA AKTUBUPYET MJIA3MUHOTEH.

B. TkaHeBbIif akTUBATOP MJIA3MHUHOT€HA CBSI3bIBAETCS ¢ (GPUOPHUHOM.

I'. IIma3smMuHOreH NpeBpamaeTcs B IIa3MHUH.

J. Ilna3muH ruaponusyer GuOpHH.
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ITaJIOHbI OTBETOB K pellleHUI0 3aJaHu i

na camocmoamenvnoit padomot.

41-A-2,3,4,5,6;b-1,7.

5— A: 1) Bpems cBepTbiBaHus KpoBu 10 JIu-Yaiity; 2) Bpems pekanbiuduranuu; b:l ¢asa:
aKTUBUPOBAHHOE YacTU4HOE TpombormiactuHoBoe BpeMsi (AUTB), Il ¢aza: nporpomOuHOBEIil mO-
Ka3aTesb, MEXIYHAPOIHBI HOPMAJIU30BaHHBIA MPOTPOMOMHOBKIN moka3atenb; |l ¢asza: 1) konu-
4yecTBO (PMOpUHOreHa; 2) akTUBHOCTH (uOpuHa3bl; B: 1) perpakius Tpomoba; 2) TeMaTOKPUT TPOM-
0a; I': 1) tpombunoBOe Bpems (TB); 2) TonepaHTHOCTH IJ1a3Mbl K TeHapHUHY; 3) aKTUBHOCTh aHTHUT-
pom6una I11; JI:pubpuHonuTnyeckas akTHBHOCTh (CIIOHTaHHBIN HUOPUHOIH3).

CAMOCTOATEJIBHASA PABOTA (30 munyT)

HNHCcTpyKIus K NPAKTHYECKOMY 3aHATHIO

Onpeoenenue cooeprcanus Kaibyus é niazme Kpoeu

Kanpuuii urpaer BakHy0 pojib B OCYLIECTBICHUU MPOLECCOB XKU3HEAeATeIbHOCTH. OH BiIMS-
€T Ha MPOHHUIIAEMOCTh OHMOJOTMYecKHX MeMOpaH, BO30YAMMOCTh HEPBOB M MBIIII, Y4acTBYET B
HEPBHO-MBIILICYHOW MPOBOAMMOCTH, COKPALIEHUH U pacciaabiIeHUHd MYCKYJlIaTypbl (B TOM 4HCIe
MBIIIIBI CEP/Ia), CEKPETOPHBIX IMpoIeccax, GOPMUPOBAHNU KOCTEH M XpsIIel; BO3IEHCTBYyeT Ha
OOMEH BeLIeCTB B KIJIETKAaX, SIBJIETCS BaKHBIM (DAKTOpOM remocrasa M MOCPEJHUKOM JeHcTBUSA
TOPMOHOB B KJIETKE.

KonnyectBeHHOE omnpeneneHne Kajablys B IUla3Me KPOBU MMEET BaKHOE 3HAUYEHUeE JUIsl Jua-
THOCTHKH Dsijia 3a00JeBaHUN M TP HAOIIONEHUH 32 XOJOM JIeYeHUs. B HOpMe KoOHIeHTpauus
00111ero KaJabuus B mjia3me kpoBu — 2,2—2,7 mmouab/i1(9—11 mr%).

Ipunyun memooa. unukarop xpomoren yepHbii ET-00 oOpa3yer ¢ KaimbIieM COEIMHEHHE
po3oBo-¢uoneroBoro useta. Ilpu TutpoBanun TpuioHoM b (1Byx3amelieHHas HaTpueBasl COJIb ITH-
JIEHJMAMUHOTETPAyKCYCHOM KUCIIOThI, 00pa3yrolasi IpOYHble KOMIUIEKCHl ¢ MOHAMU KaJbLIUs) TAKOTO
OKpAILICHHOI'0 PacTBOPA MPOM30MIET U3MEHEHNE OKPACKH B CUHE-PO30BBIN LIBET B 3KBUBAJIEHTHOM TOY-
K€, COOTBETCTBYIOIIIEH CBSA3BIBAHUIO TPUIIOHOM b BCEX MOHOB KalbIUsl B PAaCTBOpE.

Xoo pabomwi. B xonbouky HanuBaroT 25 mul HoO u BHOcsaT 1 Mi ammuauHoro OydgepHoro
pactBopa. 3aTeM NpUIMBaOT 1 MII HccielyeMoH T1a3Mbl KPOBH UM 2 KaIUIM MHIAMKATOpa XpPOMOT€Ha
yepHoro. PactBop npuobperaer po3oBo-(prosieToBblit 11BeT. 3aTeM pactBop TuTpyoT 0,002M pac-
TBOpOM TpuiioHa b 110 cuHe-po30Boii okpacku. [Io 00bemy Tpuiiona b, nomeaiero HaTuTpoBaHue,

0,002-40,8-100-V;
1 ,
PacCcUMTHIBAIOT COACPKAHUE KANbLIMS B I1J1a3M€ KPOBH.
rze 0,002 — monsipHOCTh pacTBopa TpuiioHa b; 40,8 — monexymspusiii Bec Ca; 100 — ko3 duru-
eHT i nepecyetra B Mr%; 1 — oObeM ChIBOPOTKH, B3ATHIN JJi aHanu3a; V—o0beM TpuioHa b,
M3pacX0OBAHHBIN Ha TUTPOBAHUE.
Koadpdunment nepecuera B exuauibl CU (Mmoins/it) — 0,245.C(mmons/n) = X 0,245

X (Mr%) =

OTtBeT:

BriBox:

Iloamuce npenoaaBaTelIAa:
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TEMA 17. IEPEBAPUBAHUE U BCACBIBAHUE BEJIKOB. AHAJIN3
KEJYIOYHOI'O COKA

AKTyaJIBHOCTL TEMBbI

OCHOBHBIM TIOCTaBIIMKOM a30Ta B OPTraHU3ME SBJISIFOTCS aMUHOKHCIIOTHL. AMHHOKHCIIOTBI 00pa-
3yIOTCSl B TIpOIIecce MpoTeom3a OekoB. Pacran OenKoB B opraHu3Me OCyIIeCTBIsIOT npoteasbl. Cy-
IIECTBYET MPOTEOJIU3 IBYX THIIOB — TOTAIBHBIN (HEOrPAaHUUCHHBII), TIPH KOTOPOM OCITKH PacIiaIaroT-
Csl 10 aMUHOKHUCIIOT, M OTPAaHUYEHHBIN (YaCTHYHBIN), IPU KOTOPOM OTIIEIUIAETCS HECKOIBKO aMHUHO-
KUCII0T. OrpaHUYeHHBIH POTEOIN3 UMEET PEryJIATOPHOE 3HaYeHHe (aKTHBAIMA (PEPMEHTOB, FTOPMOHOB
0€JIKOBOM MPHUPOIBI, CUCTEMACBEPTHIBAHUS KPOBHU, CUCTEMAaKOMIUIEMEHTA U Apyrue mpouecchl). [lepe-
BapHBaHHE OCIIKOB B JKEJIYIOYHO-KUIICYHOM TPAKT€ — 3TO pacIIeIICHHE UX 0 aMHHOKUCIOT. OT
ATOTrO 3aBHMCHUT MOJIHOIICHHOE CHAOKEHME OpraHu3Ma a30TOM M He3aMEHUMbBIMH (haKTOpaMu TUTAHUSI, K
KOTOPBIM OTHOCSITCSI HE3aMCHUMbIC aMUHOKHUCIIOTHI. [lepeBaprBaHne OCYIIECTBISIOT CONSHAS KHCIIOTa
1 mpoteasbl. 00 0OMeHe OEKOB CYIAT 10 a30THCTOMY OAJTaHCY — PA3HHIIC MEXKTY ITOCTYITUBIIAM a30-
TOM B COCTaBE OCITKOB U BBIIEIUBIIMMCS a30TOM U3 OpraHu3Ma.

Ieanb 3ansaTusA

CdopmupoBaTs npenctabienue 00 oOmel KOHIENIIMK OOMeHa a30Ta B OpraHu3Me, o Oenke
KaK TJIaBHOM TIHMIIEBOM HMCTOYHHUKE a30Ta W aMHUHOKHCIOT. I1oMy4uTh MpencTaBiIceHHEe O MOJICKY-
JSPHBIX OcHOBax rnepeapuBanus 0enkoB B JKKT, 0COOCHHOCTSX ACHCTBHS pa3IMYHBIX MPOTEa3 U
WCIOJIb30BAHUN WX WHTHOUTOPOB B KIIMHUYECCKOW MPAKTHUKE, BCACHIBAHUN aMUHOKHCIIOT U TPaHC-
MopTe WX B KIETKU. HayunuTbcs MpUMEHSATh MOMy4YEHHBIC 3HAHUS Ui OOBSICHEHUS NMPUYHMH HAPY-
IICHHS YCBOCHHS 0eJIKOB mUI. OCBOUTH METO b KIIMHUYECKOTO aHAIH3a KEITYJ0YHOTO COKa.

TpeOoBanus K HCXO0HOMY YPOBHIO 3HAHU I
J171s1 MOJTHOTO YCBOEHMS TEMBI HEOOXOIUMO TTOBTOPHUTH:
® U3 OUOOp2AHUYECKOU XUMUU
CTpPOEHHE aMUHOKHUCIIOT;
— CTPYKTYpHas OpraHu3aius OelIKOBBIX MOJEKYT;
® U3 OUO0I02UUECKOU XUMUU.
(bepMeHTBHI.

JJ1st caMonpoBepKH MCXOHOI0 YPOBHS 3HAHUI BBIIOJIHUTE CJeAYIOIINE 3aJaHUA:

3aoanue 1. OCHOBHBIMU O€JIKOBBIMHU pE3€pBaMU OpraHU3Ma SIBJISIIOTCS:
A. Mpimpl. b, Cnusucras kumeunnka.  B. Mosr.  T'. CeiBopotka kpoBu.  /[I. [Teuens.

3aoanue 2. Tlpu uccneAOBaHUU KEMYTOUYHOTO COKA METOJIOM Telb-(PHIBTPAIH BBIACTUIH
HEaKTUBHYIO (opMy MerncuHa ¢ MojiekyisipHon maccoit 42 k/la. ITocne moGasnenust k hepMeHTy
COJISTHOM KUCIJIOTHI MOJIEKYJISIpHAsE Macca MencuHa yMeHbIminachk 10 35 k/la u depMeHT crai akTuB-
HbIM. Kakoii BUJ peryiasiuu xapakTepeH i JaHHOTro ¢pepmeHTa’?

A. ®ochopunupoBaHue MOJICKYIbI (hepMeHTA. b. Annocrepuyeckast perymsuus.

B. IIpucoenuHenue win OTHICTUICHHE 0€TTKOB HHTHOUTOPOB.

I'. YacTu4HBIN TPOTEOIN3 MOJEKYIbI pepMeHTa.

M. Perynsmus 1o npuHIMITY 0OpaTHOM CBS3H.

3aoanue 3. Jlns paccachlBaHUS TOCIIEONEPAMOHHBIX PYOLIOB OOJIBHOMY MHpPOBEAEH Kypc
anekTpoopesa TpPUTIICHHA. AKTHBAIMS KaKOTO THUIAa XUMHUYECKUX PEAKIMA JEKUT B OCHOBE DH3H-

MoTepanuu?
A. N3omepusanuu. B. Cunresa. J. Ilepenoca ¢pyHKIIMOHATIBHBIX TPYIIIL.
b. Oxcunopenykumu. I'. 'mpponuza.

HpCIGMJleOCWlb peweﬂuﬁ npoeepovnie, conocmaeue ux ¢ ImajiloHadMu omeenioe.
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Bomnpocsl 1i1st 00CyKIeHUst

1. AzotucTslii 6ananc. Buasl a30TrcTOoro 6aianca B HOpME M aTOJIOTHH.

2. [TorpebHOCTH B Oenkax. bruonornyeckas HeHHOCTh OETKOB.

3. [IpoTeonus. Poabs orpaHunYeHHOT0 MPOTEO0JIM3a B OpraHU3ME.

4. IlepeBapuBanue OCIKOB B XKEITYJOYHO-KUILIEYHOM TpakTe. O0I11as XxapaKTepuCTHKa MpoTeas.

5. Ponp kenmynouHOTO COoKa B INepeBapuMBaHUM OelKoB. MexaHHW3Mbl 00pa30BaHUS COJISTHOM
KHCJIOTHI B JKEITyJIKE.

6. BcacsiBaHMEe aMUHOKHUCIIOT, TPAHCIIOPT aMUHOKHCIIOT B KJICTKH.

7. AMMHOKUCIIOTHBIH (DOH]T KIETKU: UCTOYHUKHU M UCIIOJIH30BAHHUE.

JUTEPATYPA
Ocnosnasn
1. Buonoeuueckas xumus / B. K. Kyxta [u ap.]. M., Munck : Bunom, Acap, 2008. C. 261-267.
2. Kowucnexm nexunii.
3. Buonocuueckas xumus / A. JI. Taranosud [u ap.]. Munck : Benapycs, 2013. C. 103—106.

Hononnumensnas
1. Jlenunoocep, A. OcHoBbl Onoxumun / A. Jlenunmkep.M. : Mup, 1985. C. 747-750.
2. Buoxumus denoseka /P. Mapu [u np.].M. : Mup, 1993. C. 286—298.

3aaHus 171 CAMOCTOSATEILHOM PadoThI

3aoanue 1.

1.1. 3anioMHUTE OCHOBHBIE ATAIbI TIEpPEBAPUBAHUS OCTKOB:

A. B xenynke.

b. B npocBeTe TOHKOTr0 KUIIEYHUKA.

B. «lIpuctenouHoe» rnepeBapuBaHue.

1.2. 3anoMHuTe (PEPMEHTHI, YUACTBYIOIINE HA KXKIOM dTare rnepeBapuBaHus OCIKOB, U 3HATH
CHEM(PUIHOCTD UX JCUCTBUSA, pH-0oNTHMYM, MEXaHU3M aKTUBAIIHH.

1.3. YcBoiiTe, 94TO KOHEYHBIM pPe3ylbTaTOM TepeBapUBaHUsl OENKOB SBISIETCS 00Opa3oBaHUE
aAMHHOKHCIIOT, JIETKO TIPOHUKAIOIIUX B KIIETKH CITM3UCTOM TTOCPEICTBOM aKTUBHOTO TPAHCTIOPTA.

1.4. Beibepute npaBuiIbHBIA OTBeT. bHonormueckoe 3HaueHHe TepeBapuBaHUsI OEIKOB 3a-
KITFOYAETCsl B TOM, YTO OJIarosiapsi 3ToMy IMpoIeccy MPOUCXOTUT:

A. ObpazoBanue Habopa aMHUHOKHCIOT, HEOOXOJUMBIX JIsl CHHTEe3a COOCTBEHHBIX OEIKOB
OpraHu3Ma v OMOJIOTUICCKH aKTUBHBIX COCAMHCHU.

b. OTmennenne HeOEIKOBOM YaCTH CIOKHBIX OEJIKOB (JUMO-, HYKJICOMPOTEUHOB), YTO 00JIeT-
9aeT paclIeIUICHHe OCIIKOBON YaCcTH MOJICKYJIBI.

B. O6pazoBanue npoAyKTOB, JIMIIEHHBIX AHTUTEHHON CHIEIIU(PUIHOCTH.

I'. O6pa3oBanue NPOAYKTOB, KOTOPBIE MOT'YT JIETKO IMPOHUKATh B KJIETKU CIU3UCTONW 000J104-
KU KUILIEYHHKA.

3aoanue 2. OtBeTbTeHa Bonpoc. UTo sBIsSeTCS HaualbHON IPUYUHONW 00pa30BaHUS aKTUBHBIX
MPOTEOTUTUYECKHX (PEPMEHTOB U3 MPOhepMEHTOB?

A. ConmxeHre aMUHOKHCIIOT, BXOJISIIUX B AKTUBHBIN IIEHTP.

b. 3MeHeHue BTOpUYHON CTPYKTYpHI (hepMeHTa.

B. O0pa3oBaHune HOBBIX CBsI3€i B MOJIEKyJie (pepMeHTa.

I'. I3MeHeHne epBUYHON CTPYKTYPBI.

J. I3MeHeHne TpETUYHOU CTPYKTYPHI.

3aoanue 3. Bpibepute npaBuUiIbHBIA OTBET.UTO MpenoXpaHsIeT CEeKpEeTOpHbIe KIETKH OT AeH-
CTBUS IpoTeas3?

A. Hanuuue cnusu, coaeprkaliel reTepornonucaxapubl.

b. AkTuBanus ¢pepMeHTa TOIBKO B MOJIOCTU (KEITYAKA, KHUIICUHUKA).

B. Hannuue riaMkonpoTeMHOB HAa HApY>KHOW TOBEPXHOCTH MEMOpaH.

I'. OrcyrcTBUHE CYOCTpPATOB.

Hpaeuﬂbnocmb pewenuﬁ npoeepbnie, conocmaesue ux ¢ ImajloHadmMu omeenioe.
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IIpoBepbTe Bamu 3HaHUs (CAMOKOHTPOJIb YCBOEHHUS Te€MbI)

3aoanue 1. Ilpu ocTphIX MaHKpeaTUTaX MPOUCXOTUT MPEXKAECBPEMEHHAs aKTUBaLus npodep-
MEHTOB B KJIETKAaX MaHKpPEaTHUYECKOH skele3bl. B pe3ynbrare MexaHM4eCKOro MOBPEXKICHUs (CHIIb-
HOE CIaBJIMBaHKE, TPABMbl) MPOGEPMEHTHI BHIXOAT U3 KJIETOK U aKTUBU3UPYIOTCS B CAMOH JKeJese,
a HE B MOJIOCTH TOHKOM KUIITKU. OTBETHTE HA BOMPOCHI:

A. Kakue hepMeHTb MOTYT aKTUBHPOBATHCSI IPU OCTPHIX MaHKpeaTUTax?

b. Kakue mociencTBusa MOXKET BLI3BAaTh TaKasg aKTUBaIUs?

B. Kak MOHO yMEHBIIUTH Pa3pyIIUTEIbHOE ACHCTBUE MAaHKPEATHYECKUX MPOTEas3?

I'. BUOXMMHYECKUM TECTOM HA OCTPBIM MAHKPEATUT B KJIMHUYECKOW MPAKTUKE CIYKHUT OIpe-
JielieHue aKTUBHOCTH 0-aMHJIa3bl B KPOBU 00JIbHOTO. OOBSICHUTE, [TOYEMY yBEIMYUBAETCS aKTHB-
HOCTh 0i-aMHJIa3bl B KPOBH MPU OCTPOM MAHKPEATUTE.

3aoanue 2. [lpu runoanyJHOM racTpuTe CHHKEHHE KHUCIOTHOCTH JKEIYJOYHOI'O COKa BbI3bI-
BaeT MHAKTUBAIMIO MENCHHA 32 CYET TOPMOXKEHHUSI YaCTUYHOTO MPOTEOJIU3a MOJIEKYIbI (epMeHTa.
V3MeHeHMsT Kakoro ypoBHsI CTPYKTYpPHOM oOpraHu3anuu (epMeHTa UMEIOT pellaroliee 3HadeHue
IIPYU €ro akTUBALUU?

A. [lepBUYHOI CTPYKTYPBI. I'. UeTBepTUUHOM CTPYKTYPHI.

b. Bropu4HO# CTpYKTYpHI. /1. boiiee BBICOKOTO YpOBHSI.

B. TpeTtuuHo#M CTPYKTYpHI.

3aoanue 3. Myx4nHa HarpaBiieH B OOJBHHILY C IUArHO30M OCTPBIN IMaHKPEATUT, IPU KOTO-
POM BCJIEZICTBHE BHYTPUKJIETOYHON aKTMBALMU MMaHKPEATUYECKUX (PEPMEHTOB MPOUCXOAUT Pa3py-
menue TkaHel. [lanuenty Obl1 Ha3HAUEH IpenapaT KOHTPUKAI — KOHKYPEHTHBIN MHTHOUTOP TaH-
KpeaTndeckux pepMeHTOB. Bribepure XxapakTepHble 0COOCHHOCTH HUHTMOUPOBAaHUS.

A. VIHrubutop sBisieTcs CTpyKTYpHBIM aHaJIoroM cyocrpara.

b. Crenenp HHrHOMPOBAHUS 3aBUCUT OT KOHLIEHTPALIMU HHTUOUTOPA.

B. Ctpyktypa uHrHOUTOpa HE MOX0Ka HAa CTPYKTYPY cyOcTpara.

I'. Crenenp HHTUOMPOBAHUS 3aBUCHUT OT BPEMEHH JeMCTBUS MHTHOUTOpA.

J1. O6pa3oBaHNe HEAKTUBHOTO KOMILIEKCa HHTMOUTOp—CyOCTparT.

ITaJI0HbI OTBETOB K PeLICHUI0 3a1aHu I
Jlnsa camonposepku ucxoonozo ypoeus snanuu:l— A, T, J[. 2-T.3-T.
Jna camocmoamenwvnoiui pabomur:1.4— A, b, B, I". 2-T". 3—- A, b, B.

CAMOCTOATEJIBHASA PABOTA (60 munyT)

NHcTpyKIUS K NPAKTHYECKOMY 3aHSITHIO

Pa6ora 1.Konuuecmeennoe onpeoenenue Kuciommnocmu yHceayo004Ho20 COKa

Ipunyun memooa. OOITYI0 KUCIOTHOCTD KEIIYIOYHOTO COKa M3MepstoT B Muumwmtpax 0,1 H
pacTBOpa €IKOro HaTpa, 3aTpayeHHoro Ha HeTpanu3zauio 1000 Mt &KeTy104HOro CoKa B IPUCYTCTBUU
uHaukatopa genondranenHa (3ona nepexoaa pH 8,3—10,0; mmwxke 8,2 — OecuperHsbii, Bime 10,0 —
KpacHblif). B HopMe 00111ast KHCIOTHOCTB ISl B3POCIIOro 4enoBeka coctapisieT 40—-60 MMoub/i, y HO-
BOPOX/IEHHBIX — 2,8 MMOJIB/JI, y AeTeit oT 1 mecsna 10 1 roga — 4-20 MMob/I.

Conepxanrie cBOOOTHON COJISTHOM KUCIIOTHI B KEIYyIOYHOM COKE M3MEPSIOT B MUJUTUIUTPAX
0,1 H pacTBOpa eAKOro HaTpa, 3aTpayeHHOro Ha HeWTpamu3zanuio 1000 M1 KETyIOYHOrO COKa B
MPUCYTCTBUHU HHIMKATOpa AUMETHIaMUHOa300eH30sa (30Ha mepexoxa pH 2,9-4,0; muxe 2,9 —
PO30BO-KpacHbIH, BeIIe 4,0 — kenThiil). CBOOOHAS COSTHAS KUCIOTA MOYTH BCSI OTTUTPOBBIBACT-
cst ipu pH 3,0; mpu 3TOM OKpacka AUMETHIIaMHHOA300€H30J1a U3MEHSETCSI OT PO30BO-KPACHOM 110
opamkeBo. Cojepkanue CBOOOTHOM COJISTHOM KHUCIOTHI B HopMe cocTtaBisier 20—40 MMomns/a (y
HOBOPOXJIEHHBIX — 0,5 MMOJIB/1T).

Ompenenenne O0IIEH KUCITOTHOCTH, OOIIEH COJITHON KUCIIOTHI, CBOOOTHOM COJITHON KHCIIOTHI
U CBSI3aHHOU COJISHOM KHUCJIOTHI IIPOBOJUTCS B OJHOM IOPLUHU KEIYyIOYHOrO COKa. TUTpoBaHHE
MPOBOJIAT C JBYMSI HHIUKATOPAMU: JUMETHIAMUHOa300€H30JI0M U (heHOIPTATICHHOM.
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Xoo pabomei. OTMEpPHUBAIOT MUMETKOH B KONOOYKY 10 MIT JKeITyZO4YHOTO COKa, J00aBISIOT
1 ka0 TUMETUIaMHUHOa300€H301a U 2 KarM GeHondranenHa. Ilpu Hanmuuy B &KemyJOUHOM CO-
K€ CBOOOHOM COJISTHOM KHMCIOTBI OH OKpAIIMBAETCS B KPACHBIM I[BET C PO3OBBIM OTTEHKOM, IIPHU €€
OTCYTCTBHUHM Cpa3y MOSABISAETCA OpaH)KEBasi OKpackKa.

Turpytor cBoboanyto comsnyro kuciaory 0,1 H NaOH u3 MuUKpOOIOpETKH 10 TMOSBICHUS
OpaH’KEBOI'0 OKpAIIMBAHUSA U pe3yibTaT 3anuchiBatoT (1-s1 orMmerka). He nobamss menoun B Oro-
PETKY, IPOJOJKAIOT TUTPOBAHUE J0 MOSIBIECHUS JTUMOHHO-KEITOrO LIBETA U PE3YNbTAT 3alHChIBA-
10T (2-1 otMeTka oT 0). IIpoiomkaroT TUTPOBaHKE 10 MOSIBJIEHHS PO30BOIO OKpamuBaHus (3-s1 oT-
MeTka ot 0).

Pacuem. Conepxxanne cBobognoit HCI (1-s1 ormerka), cBsazanHoit HCI (2-s1 ormeTka) u 00-
IIYI0 KUCIIOTHOCTD (3-51 OTMETKA) pacCUMTHIBAIOT 1O (pOopMyIIe:

X (Mmmons/1) = A x 1000 x 0,1/ 10,
rae A — xosmuectBo 0,1 H pactBopa NaOH, nomenmee Ha TuTpoBanue, mi; 10 — koiauuecTBo
KEJyJJOYHOI'O COKa, B3ATOr0 Uil TUTpoBaHuUs, Mi; 0,1 — KOJIMYECTBO MI — 3KB. 1IesIoud B 1 mi
0,1 1 pactBopa, mmouib; 1000 — mepecuet Ha 1 auTp.
Otger:

Knunuxo-ouacnocmuuecrkoe 3nauenue. Ilpu 3a0oneBaHUSX KENYAKA KHCIOTHOCTh MOXET
OBITh HYJICBOH, MOHWKCHHOW U MOBBIMIEHHOW. [Ipu s3BeHHOM 0O0JIC3HM KETYyIKa MU THIICPAITII-
HOM TacTPUTE MPOUCXOJUT YBEIHUCHHUE COACPkKAHUSI CBOOOTHOM COJISIHOM KUCIOTHI U OOIIeH Kuc-
noTHOCTU (runepxyopruapusi). [lpu rumoanugHOM TacTpUTE WIIM paKe Kelyaka Habomaercs
YMEHbIIIEHUE KOJIMYECTBA CBOOOTHOM CONSTHON KUCIOTHI U 0011IeH KUCIOTHOCTU (TUIIOXJIOPTHIPHS).
[Ipu pake xemyaka, XpOHUYECKOM TACTPUTE MHOTAA OTMEYAETCsl MTOJTHOE OTCYTCTBHE COJISTHOM KHC-
noThI (axaopruapust). [Ipu 3710kauecTBEHHOM MaOKPOBHH, MPH paKe jKeTyIKa 4acTo HaOIroaaeTcs
IIOJIHOE OTCYTCTBUE COJSTHOM KUCIIOTHI U METICUHA (aXUIIHS).

PaGora 2.06napyscenue monounoii kucromel peaxkyueii Ygenomana

Mono4Has KACIOTa OTHOCUTCS K MATOJIOTMYECKIM COCTaBHBIM YaCTSM JKEITYJAOYHOTO COKa U
oOHapy>KUBaeTcs NpU aXJIOPTUAPUH BCIEICTBUE YCUIIEHUS IPOLIECCOB OPOKEHUS B JKEITYIKE.

Ilpunyun memooa. llpu noGaBneHuu K peakTuBy Y ddenbmana, umeromeMmy (QuOIETOBYIO
OKpacKy, MaTOJOTHUYECKOTO KEIYJ04YHOI0 COKa IMOSBIISAETCS KEITO-3€JI€HO0E OKpallluBaHUE BCIIE-
CTBHE 00pa30BaHMs JIaKTaTa )keJe3a (MojoKuTenpHas peakuus Y ¢pdenpmana).

Xoo pabomei. I'oToBAT B npobupke peaktuB Y pdenpmana (20 kamens 1%-Horo pactopa
(dbenona u 2 xarmu 1%-Horo pacTBopa XJIOpHOTO kene3a). JJo06aBistoT B mpoOupKy 5 Karemns Key-
JI04HOTO coKa. [Ipy HanMYuu MOJOYHOW KUCTIOTHI MOSBISETCS JKENITO-3eTIeHasi OKpacka.

Ortger:

BriBogEbI:

[Toanuces mpenomaBaTens:

TEMA 18. BHYTPUKJIETOUHbIA OGMEH AMUHOKHUCJIOT. ONPEJIEJIEHUE
AKTUBHOCTU AMUHOTPAHC®EPA3 B CbIBOPOTKE KPOBHA

AKTYaJIbHOCTb TeMbI

[TocTynuBuine B KIETKU aMUHOKHUCIOTHI 00pa3yroT GOHJ aMUHOKUCIIOT, KOTOPBIA MOMOJI-
HsIEeTCA 32 CUET paclajia MUIIEBbIX U TKAaHEBbIX OEJIKOB U aMHUHOKHCIIOT, 00pa3yIoLUuxcs U3 JIpy-
I'MX BeUIeCTB. AMMHOKHMCIIOTHI (POH/Ia KIETKU MCIOIb3YIOTCS JUIsl CHHTE3a OEJIKOB U JIPYyrux Co-
eAMHEHHH, a TaKXKe MOJBEPraloTCs WHIMBUIYAIbHBIM MPEBPAIICHUSIM M OOLIMM PEaKIusiM 0 0-
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MEHa — JI€3aMUHUPOBAHUIO, TPAHCAMUHUPOBAHHIO, JEKAPOOKCHIMPOBAHUIO M AKTUBAIUU MPH
OuocuHTe3e OenkoB. Peakiuum ne3aMUHUpPOBAHUS TPUBOMIT K OOpa30BaHUIO aMMHaKa.
Haubonpiyro posib UTpaeT riayramMaTIeruaporeHasHas peakiusa. B xoae peakuuii nepeaMuH -
pOBaHUS MPOUCXOAUT pacraj; aMUHOKHCIOT, CHHTE3 HOBBIX aMHHOKHUCJIOT M OOecCreuynBaeTcs
B3aMMOCBSI3b PEAKINH yriIeBOAHOTO U OenkoBoro oomeHa. Ilpu nexapOoKCHINPOBAaHUN AMHHO-
KHCJIOT 00pa3yloTcsi OMOTeHHBIE aMUHBI — TPUIITAMUH, CEPOTOHUH, TUcTamuH, [TAMK, urpato-
1€ BAXXHYIO POJIb B OPraHU3ME.

ean 3ansaTus
YcBouth o0mHe myTd 00OMeHa aMHMHOKUCIOT. [1oydnTh npejicTaBieHne o myTsax oOMeHa Oe-
3a30TUCTOr0 OCTaTKa aMMHOKUCIIOT, O POJIM aMUHOKHUCIOT B 0OPa30BaHUU BaXKHBIX OMOJIOTMYECKU
aKTUBHBIX coenuHeHui. Ha mpumepe ompenencHus aKTUBHOCTH aMHUHOTpaHc]epas B CHIBOPOTKE
KpPOBH I10Ka3aTh 3HaYEHHE MCIOJb30BaHUS UHAUKATOPHBIX (DEPMEHTOB B IMarHOCTUKE U MPOTHO3E
3a00JIeBaHU.
TpeboBanust K HICXOTHOMY YPOBHIO 3HAHUH

JIJ1s1 IOJTHOTO YCBOEHHSI TEMbI HEO0X0IMMO MOBTOPUTH:
® 113 OUOOP2AHUYECKOU XUMUU
CTPOEHUE AMUHOKHCIIOT;
— CTPYKTYpHas OpraHu3aius OEIKOBBIX MOJIEKYT,
® 113 OUONI02UYECKOU XUMULL.
(hepMEHTHI.

JLJ1sl IpoBepPKYU UCXOAHOI0 YPOBHS 3HAHMI BBINOJIHUTE CJIeAYIOLIUE 3a1aHUs:

3aoanue 1.JlanHble BpayeOHOrOo OCMOTpPA MOXKHJIION KEHIMHBI, IPOKUBAIOLIEH B JlOMe JUIs
IpecTapebiX, COOTBETCTBOBAIM Nepudeprudeckoil HeliponaTun. JlabopaTopHble aHAIH3BI TOATBEP-
JWIA HEOCTATOYHOCTh THAMHHA. AKTUBHOCTb KaKMX IPOLIECCOB CHUKEHA IIPU JTAaHHOM THMIIOBUTA-
MUHO3€E?

A. TpancaMMHMpPOBaHUE AMUHOKHUCIIOT.

b. lexapOokcuianpoBaHre aMUHOKHUCIIOT.

B. OxucnutensHoe 1eKapOOKCHINPOBAHUE O-KETOKUCIIOT.

I'. OkucnuTenbHOE 1€3aMUHUPOBAHUE aMUHOKHUCIIOT.

3aoanue 2. Becnomuaute kinaccudukanuio ¢pepmMeHToB. DepMeHThl KaKuX KJIacCOB Y4acTBYIOT B
KaTaJlu3e peakluil Je3aMUHUPOBaHMsL, [IEPEaAMIUHUPOBAHMUS, 1EKapOOKCHITMPOBAHUS aMUHOKHUCIIOT?

Hpa@uﬂbHOCWlb pemeHuﬁ npoeepbnie, conocmaeue ux ¢ SmajloHadmu omeenioe.

Bonpocs! nuis1 00cyxneHust

1. AMMHOKHUCIOTHBIN (POH KJIETKH, UCTOUHUKHU TOMOJHEHUS U ITyTH UCTIOIb30BaHUS.

2. TpancamuHupoBanue, aMmuHOTpaHchepassl, kopepMeHTHas QyHKIUS BUTaMuHA Bg Kimn-
HUKO-MarHOCTUYECKOE 3HaUCHUE ONpe/IeNICHHsI aKTUBHOCTH aMUHOTpaHc(hepas3 ChIBOPOTKU KPOBU.

3. Ilytn ne3aMUHUpPOBaHHUS aMHHOKHUCIOT. OKHCIHTENbHOE Je3aMUHUpOBaHHE ((hEepMEHTHI,
KopepMeHThl). OKUCIUTENBHOE I€3aMHUHUPOBAHUE TITYTAMUHOBOW KHCIIOTHI (XUMH3M), 3HAUEHUE
rIyTamMaTAeruApOreHa3Hon peakiuu. Henpsamoe nezaMuHupOBaHKeE.

4. ITytu ncnosib30BaHus 0€3a30TUCTOTO OCTaTKAa AMUHOKHCIIOT. [ THKOTeHHbIE U KEeTOT€HHbIE
aMUHOKHCIIOTHI. CrIocOOBI CUHTE3a HOBBIX aMUHOKHCIIOT.

5. JlekapOokcuimpoBaHHEe aMUHOKUCIIOT, (hepMeHThI, KopepMeHT. brorenHnsle aMMHBI (TpUII-
TaMUH, CEpOTOHUH, TUCTAMHH, Y-aMUHOMACIISIHAsl KUCIIOTAa), peakliui 00pa3oBaHus, OnoornyecKkas
poib.Karexonamunsl (lopaMuH, HOpaJpeHaluH, aApEeHAINH), IPOUCXOXKAEHUE, OMOIOTHYecKas-
pouib. Pacmag GMOT€HHBIX aMHHOB.
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33)13H]/Iﬂ JUIS1 CAMOCTOATEIbHOM paGOTLI

3a0anue 1. Y MyX4uHBI, B TEUEHHE JITUTEIHLHOIO BPEMEHHU 3JI0YMOTPEOISIBILIETO ATKOTOJIEM,
3HAYUTENILHO MOBBIIIEH YPOBEHb aJaHMHAMUHOTpaHcepassl kpoBu. Kakne OnoxuMuyeckue peak-
MU KaTATU3UPYET JaHHBIA (GepMEHT?

A. IlepeamuHupoBaHue. I'. lekapOokcumupoBaHHe.

b. OxucnurenbHOE 1€3aMUHUPOBAHKE. . TpancMeTnimpoBaHue.

B. Cunre3s riyramara.

3aoanue 2. Y 601pHOTO ¢ HHPEKIIMOHHBIM I€ATUTOM YCTAaHOBJICHO PE3KOE YBEIUYCHUEC aK-
TUBHOCTH TTyTaMaTAECTUAPOTEeHA3bl B KPOBU. Y KAKUTE BUTAMUH, KOTOPBIN sBIsETCS KOHEpMEHTOM
JAHHOTO 3H3UMa!

A. Huxkotunamu. B. ®onuesas kuciora.

b. TuamuH. I'. [IupugokcuH. . AckopOuHOBas KUCJIOTA.

3aoanue 3. Y G0npHOTO TOCIE MEPEHECEHHOro MH(pApKTa MHOKapAa B TEYEHHE 2-X CYTOK
3HAYUTEIBHO TOBBINIANACH AKTHBHOCTh aclapraTaMHHOTpaHc(depassl B KpOBU. YKakuTe Kodep-
MEHT JIaHHOTO ()epMEHTA!

A.HAJI'. B.®AJl. B.HAJI®'. T.Tupunokcamspocdar. JI. Tuammurmmpodochar.

3aoanue 4.Ilocne >nuienTuOpMHOr0 HpUIIaJKa NeAUATPOM ObLT OCMOTPEH IpyAHOH pede-
HOK, MOJTyJaloIUil HCKYCCTBEHHYIO NUILy. Y peOeHKka oOHapyxeH Takxke aepmatuT. [Ipu nmabopa-
TOPHOM OOCIIEZIOBAaHUH YCTAaHOBIICHO CHIDKEHHE JIAaHWH- U aclapTaTaMHHOTpaHC(epa3HOW aKTHB-
HOCTH B KpoBU. HemoctaTkoMm kakoro KogepMeHTa 00YCIIOBJIEHO CHMUKEHHE CKOPOCTH TpaHCaMU-
HUPOBAHUS aMUHOKUCIIOT?

A.HAJI'. B.HAJI®'. B.®AJI. T.Tlupumoxcamspocdara. JI. Tmammumupodocdara.

IIpasunbrnocme pewienuii npogepbme, CONOCMABUS UX C IMATOHAMU OMEEMO8.
IIpoBepbTe Bamm 3HaHUS (CAMOKOHTPOJIb YCBOCHHUS T€Mbl)

3aoanue 1. llenTpasibHasi pojib TITyTAMHUHOBOW KHUCIOTHI B MPOMEKYTOYHOM OOMEHE aMHUHO-
KHUCJIOT OMPEIESIETCS TEM, UTO TIyTAMUHOBAsI KHCIIOTA!

1. YyacTByeT B TpaHCAaMUHMPOBAaHUU KaK yHUBepcainbHbIN JoHOp NHy -rpynmsi.

2. Jlerko oOpa3yeTcsi U3 0-KeTOTIyTapOBOI KUCIOTHl — YHHUBEPCAJIHHOTO aKIIETITOpa aMHHO-
TPYIIIL.

3. de3amuHUpyeTCS HAI[+-3aBI/ICI/IM017I [JIyTamMaTAEruApOreHas3oi.

4. SIBnsgeTcs 3aMEHUMOM aMUHOKHCIIOTOM.

3aoanue 2. Tlpn nexapOOKCUIMPOBAHUU KaKMX aMUHOKHCIOT WJIM MX MPOU3BOAHBIX 00pa3y-
FOTCSI CIIEYIONTE OMOTEHHBIE AMUHBI?
1. TpunramuH. 2. CepOTOHUH. 3. 'mcramuH. 4. TAMK. 5. odamun.

ITaJIOHbI OTBETOB K PellIeHUI0 3a]aHu il
Jlna camonpoeepku ucxoonozo ypoeusa snanuii:1—- B.
Jna camocmoamensvuou pavomor:1— A. 2— A. 3-T.4-T.
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CAMOCTOSTEJIBHASI PABOTA (80 munyT)

HNHCTpYyKUIMA K NPAKTHYECKOMY 3aHSATHIO

Onpeodenenue akmugHocmu ananunogou amunompancgepasot (AnAT)

AmuHoTpaHcdepassl (TpaHCcaMHHA3bl) — (EPMEHTHI, KOTOPbIE HCIOJIB3YIOT B KauecTBE KO-
dbepmenta GpochonupuaoKcanbh U KaTATU3UPYIOT 0OpaTUMBINA NIEPEHOC aMUHOTPYIITIBI C AMUHOKH C-
JIOT Ha KETOKUCTOTHI. OnpeeneHue KOHIEHTpauu 00pa3yoIuXCs 0-KETOKUCIIOT JISKUT B OCHOBE
METOJIOB OIPENIEIEHHSI AKTUBHOCTH TPAHCAMHUHA3.

Ipunyun memooa. B pe3ynpTaTe nepeaMHUHHPOBAHUS aJlaHUH MpPEBpaIlaeTcs B MHUPOBUHO-
rpagHyto kuciory. Jlobasienue kucioro 2,4-1MHATPOPEHUITHIPA3NHA OCTAHABITUBALT (DepMeHTa-
TUBHBIN Mpouecc. OO6pa30BaBIIMICS TUAPA30H MUPOBUHOIPATHON KUCIOTHL B IIEIOYHON cpese Ja-
€T KOPUYHEBO-KPAaCHOE OKpAIllMBAHWE, MHTEHCHUBHOCTh KOTOPOrO MPONOPLHMOHAIBHA KOJUYECTBY
o0pa3oBaBIIerocs MUpyBara.

AKTUBHOCTh aMMHOTpaHc(epas BBIPAKAIOT B MHUKPOMOJISIX THPOBHHOTPATHONU KUCIOTHI, 00-
pa3oBaHHOI 3a 1 yac uHKyOanuu npu temneparype 37 °C B pacuere Ha | MJI CHIBOPOTKH KPOBH.
B HOopme akTuBHOCTH amuHOTpaHc(epa3 B KpoBu HeBenuka u coctaBisieT mis AcAT or 0,1 mo
0,45 mxmonn/a-mi, a 11t AnAT — 0,1-0,68 MKMOJIB/d-MII.

Xoo onpeodenenus. B npobupky BHOCAT 0,5 M1 CyOCTpaTHOrO pPacTBOpa, 3aTeM JI00ABIISIOT
0,1 M uccnemyeMoi ChIBOPOTKUA U MHKYOUPYIOT B TepmocTare 30 muH nipu 37 °C. 3ateM NpHiInBaioT
0,5 M1 TUHUTPOGEHUITH-PA3UHOBOTO pac-
TBOpa U MpoObl BbAEp)KUBaOT 20 MUH NpU
KoMHaTHO# Temneparype. [locne storo go-
oasistroT 5 mut 0,40 NaOH, tmiatensHo me-
pEMELIMBAOT U OCTaBAOT Ha 10 MuHyT
IIpY KOMHATHOH TeMneparype AJsl pa3BUTHS
okpacku. ONTHYECKYIO IJIOTHOCTh H3MEpsi-
0T Ha (POTOIIEKTPOKOJIOPUMETPE C 3elie-
HBIM cBeTopuIbTpoM (530 HM) B KiOBeTe C
mmpuHOd 10 MM NpPOTUB KOHTPOJIBHOM
npoOsl Ha peakTuBbl. KOHTpoNbHAs mpoba
COZIEP’KUT BCE MHTPEUEHTHI ONBITHOM Mpo-
Obl 3a MCKIIOYEHHUEM CBHIBOPOTKH KpPOBH,
BMecTO KoTopoi 6epyt 0,1 M qucTHMpo-
BAaHHOM BOJIBI.

Pacyer axkTHMBHOCTH IPOU3BOJUTCS
0 TOTOBOMY KanuOpoBOYHOMY rpaduky 3aBucuMocTH KoHueHTpauuu [1BK ot ontuueckoit minoT-
HOCTHU OKpallleHHOro pactBopa. llepecuer akTHBHOCTM (epMeHTa B MKMOJb NMHPOBHUHOIPATHON
KHCJIOTHI IPOU3BOJAT 10 ciieayromieit hopmyie:

AnAT(mrmomb/u-Mi1) =a - 10 - 2/ 88,
rJie @ — KOJIMYECTBO MUPOBUHOTPAAHON KUCIOTHI B 0,1 MJI CBIBOPOTKH, Hal{JIeHHOE 10 KaTMOPOBOYHO-
My rpaduKy B MKT; 88 — Macca 1| MKMOJIb MUPOBUHOTPAAHON KHCIOTHI B MKT; 2 — KO3 GHUIMEHT Iie-
pepacuera Ha 1 yac unkyOarum; 10 — xoaddurmeHT nepepacuera Ha 1 MII CHIBOPOTKH.

E %

0,4 1,2 2,0 28 3,6 44 5,2

OT1BeT:

Knunuko-ouacnocmuueckoe 3uauenue. AmuHOTpaHc(hepa3bl OTHOCATCS K WHIUKATOPHBIM
dbepMeHTaM, U OMNpeAeNieHue WX aKTHUBHOCTH LIUPOKO MPUMEHSETCS B AUArHOCTUKE 3a00NeBaHUMN
cepana u nedeHu. [Ipu nHdapkTe Muokapaa depe3 4—6 4acoB HAOJIOAACTCS TTOBBIINICHHE YPOBHS
AcAT, MakcuMalnbHa €€ aKTUBHOCTH 4yepe3 24—36 yacoB. AKTUBHOCTh 00enX aMHHOTpaHcdepas, B
ocobennoctu AnAT, moBbimaeTcs nmpu HHGEKITMOHHOM Tenatute. OCOOCHHO Ba)KHA TUATHOCTHYE-
cKasi IeHHOCTh onpeneneHus ATAT npu 6e3xentymHeix Gopmax 601e3Hr boTkuHA 1 B MHKYOaI -
OHHOM IIEpUOJE.
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BriBox:

ITognuce npenonasarens:

TEMA 19. I1IYTU OBE3BPEXKUBAHUSA AMMUAKA. KOJIMYECTBEHHOE
ONPEAEJIEHUE OCTATOYHOI'O A30TA KPOBU U MOYEBUHBI B MOYE

AKTyaJIBHOCTL TEMBbI

OOpa3yromuiicss B mpoliecce MeTadolM3Ma aMMHAK SIBISICTCS TOKCUYHBIM COCIUHEHUEM, B
MIEPBYIO OYepe/Ib Ul LIEHTPAIbHOM HEpPBHOW cucTeMbl. HapyleHre npoueccoB ero CBsI3bIBaHUS U
00e3BpeKMBAHUS BEJIET K THUIIEPAMMOHUEMHUH, KOMAaTO3HOMY COCTOSTHUIO U CMEPTH OOJLHOTO. 3Ha-
HUE MPOIIECCOB 00E3BpEKUBAHUS aMMHUaKa HEOOXOIMMO JUIsl TOHUMAHUS MEXaHU3Ma BO3HUKHOBE-
HUS TUTIEPAMMOHHUEMHH, CIIOCOO0B OOpHOBI C HEIO, a TAKXKe JIJII CBOCBPEMEHHOW NTUArHOCTUKU H
JICYEeHHUs BPOXKICHHBIX HAPYUICHUH OPHUTUHOBOTO ILIMKIA PEAKIHH CHHTE3a MOYEBUHBI. 3HAKOM-
CTBO C HACIICJCTBCHHBIMU HAPYIICHUSIMH OOMEHA aMUHOKHUCIIOT HEOOXOIMMO ISl CBOCBPEMEHHOTO
BBISIBJICHHSI 9TUX 3a00JI€BaHUI U UX JICUCHUSI.

Baxkneiimum nokazartesneMm a30THCTOr0 OOMEHa SIBJISIETCSl OCTaTOYHbIN a30T KpoBU. B kinHu-
YecKoii J1abopaTOpHOM MPAKTHKE OMpPEeIeHHe OCTATOYHOIO a30Ta U ero (hpakuui, a Takxke Moue-
BHHBI B MOYE IOMOTAEeT OICHUTHh BBIICTUTEIHLHYIO (DYHKIMIO MOYEK, CTCIICHb MOYEYHON W TIede-
HOYHOI HETOCTATOYHOCTH.

Ieanb 3ansaTHA

HSy‘II/ITB IMpOoICCChl O6€3Bpe)I(I/IBaHI/I$[ dMMHdKa B OPraHu3Mec U BO3MOKHBIC MCXAaHU3MBI pa3-
BUTHUA THUIICPAMMOHHEMMUU. BaKPGHI/ITI) OpeaACTaBJICHHUE O MOJICKYIIAPHBIX MCXaHU3Max HacCJICO-
CTBEHHBIX I1aTOJIOTHH OOMeHa (1)CHI/IJ13.J'I8.HI/IH8. " THUPO3HHA, HCKOTOPLIX APYI'UX HAPYIICHUAX obme-
Ha OEJIKOB M aMHHOKHUCIIOT. HpI/IO6p€CTI/I HABBIKW KOJMYCCTBCHHOTO OMPCACIICHHUA OCTATOYHOI'O
a30Ta KpOBHU U MOYCBHUHBI B MOYC U YCBOUTH JUAHOCTHUYCCKYIO ICHHOCTL 3THUX MOKa3aTesei.

TpedoBanus K HCXOHOMY YPOBHIO 3HAHUH
J1J15 TOJTHOTO YCBOGHHS TEMbI HEOOXOAUMO TIOBTOPUTb:
® 13 oOwell Xumuu:
— aMMHaK M COJIM aMMOHHMS KaK COSIMHECHHSI a30Ta,

® OuoopanuUiecKou XUmMuu:

— MOYEBMHA — KOHEUYHBIA MPOAYKT a30TUCTOr0 OOMEHA B OPraHU3ME YeJIOBEKa; CTPYKTypa
U CBOMCTBAa MOYEBHHBI, BUJIBI a30TEMUU;

— (GOpMYJIBI IUKIHYECKUX aMUHOKHUCIIOT;

® OUONI02UYECKOU XUMUL:

— (epMeHTHI KIlacCcoB TpaHc(depas U OKCHIOPENYKTa3; CTPYKTypa KOPEPMEHTOB OKCHIIOpPE-
nykraz (HAJI', HAJI®', ®MH, ®AJT).

JlJ1s1 NpoBEepPKHU UCXOAHOI0 YPOBHS 3HAHUI BBINOJHHUTE CJIeAYIOLIUE 3a1aHUs:

3aoanue 1. Ammuak B KJIeTKe 00pazyercs B pe3ysbTare:

A. Peaknuii 1e3aMUHUPOBAHUS AMUHOKHUCIIOT.

b. Peakunii nepeaMuHApOBaHUS. I'. Peakuumii nexkapOOKCHUIMPOBAHUS aMHUHOKHCIIOT.
B. Peakumnii pacmaga 6uorennsix aMuHoB. [[. HempsiMoro nesaMuHUpOBaHMSL.

3aoanue 2. HazoBuTe (QPepMEHTHI, KaTAIU3UPYIOIINE B OPTaHU3ME UYEIOBEKa PEaKIIMU OKUC-
JUTEIBHOTO JIE3aMUHUPOBAHUS AaMUHOKHCIIOT:

A. Okcumaza D-aMuHOKHCTIOT. I'. 'nmyramatnekapOokcumasa.
b. Oxcupnaza L-amuHOKHCTIOT. . I'myramaraeruaporesasa.
B. Monoamunookcuaaza (MAO). E. AnannnamunoTpancdepasa.
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3aoanue 3. JlononHUTE CXeMy peakui OKUCIUTEILHOTO Ie3aMUHUPOBAHUS IIIyTaMaTa HeJ[0-
CTAIOLIMMH KOMIIOHEHTaMHU:

Kodepment 9 \?
I'myramar ————>0-UMHHOIIIyTapaT ————>0l-KeTorryrapar + ?
DepMeHT?
A. I'myramatnexkapOokcuiasa. b. I'myramarneruaporenasa.
B. AcmapratamMmuHoTpaHcdepasa. I. HAJT'. . AL E. ®DMH.
XK. HxO. 3. NHa. n. CO,. K. NO,

Hpa6uﬂbHOCWIb pewenuﬁ npoeepovme, conocmaeue ux ¢ SmajloHadMu omeenios.

Bomnpocsl 1u1st 00Cy:KIeHUst

1. [yt cBs3bIBaHUS aMMHaka B KIETKaX (BOCCTAHOBHUTEIHbHOEC aMHHHPOBAHHE Oi-
KeToriyrapara, CHHTe3 TJyTaMUHa M acraparuHa, oopasoBanue kapoamomndocdara). TparcmopT-
HbIe (OPMBI aMMHUaKa.

2. Obpa3zoBanue cojeil aMMOHHSA B TIOYKaX (MCTOYHUK aMMHAKa, POJIb TIIyTaMUHA3bl U TIIyTa-
MaTAETUAPOTeHAa3bl, 3HAUCHNE aKTUBUPOBAHUS IIIyTaMHHA3BI [TOYEK MPH aLUI03€).

3. Ponb kj1€TOK mIeueHu B 00e3BpeKUBaHNH aMMuaka. OpHUTHHOBBIN IIMKJI MOYEBUHOOOPa30-
BaHUs (CXema IMKJa, cyOcTpaThl, pepMeHTHI, SHEpreTHUecKoe o0ecredeHne, CBsi3b ¢ TMMOHHOKHC-
JBIM TUKIIOM, peryisinus). Cyap0a MoueBHHBL. | niepaMMOHUEMHSE, TPUYHHEI.

4, OcTtaTo4yHBI a30T KPOBH (OCHOBHBIC KOMIIOHEHTBI M MX OTHOCHTEIIBHOE COJICpXKaHUE).
KimmHauKo-1uarsocTideckoe 3HaueHHUE.

JIMTEPATYPA
Ocnognasn
1. buonocuueckas xumus / B. K. Kyxra [u np.]. M., Musnck : bunom, Acap, 2008. C. 281-286, 293-296.
2. Kowncnexm nexuui.

3. Buonoeuueckas xumus / A. J1. Taranouu [u ap.]. Munck : benapycs, 2013. C. 110-111.
Jononnumensnasn

1. Jlenunoocep, A. Ocuorsl buoxumuu / A. Jlennnmkep. M. : Mup, 1985. C. 578-597.

2. Max-Mioppei, ¥. O6meH BeuiecTB y yenoBeka / Y. Mak-Mioppeii. M. : Mup, 1980. C. 280-300.

3anaHus 171 CAMOCTOSAITEJILHOM PaGoThI

Jlns1 3akperuieHuss MaTepraia Heo0X0auMoO 00paTUTh 0c000€ BHUMaHUE HAa XUMH3M pPeaK-
U JTOKaJbHOTO 00€3BpEKUBAHUS aMMHaKa B TKaHSAX; Ha MOCIEI0BATEIbHOCTh PEaKIuii OpHH-
THUHOBOT'O IIUKJIa MO‘-IGBI/IHOO6pa3OBaHI/I$I; Ha CBA3b OPHUTHHOBOTO HUKJIA C JIMMOHHOKHUCIIBIM
nukiaom Kpebca; Ha KIMHUKO-IMATHOCTUYECKOE 3HAUCHHE OINpeNeJeHUs OCTaTOYHOTO a3oTa
KpPpOBH U MOYCBHHEBI B MOY€.

3aoanue 1. TlogoGepute COOTBETCTBYIOIIUE Maphbl BOIIPOC — OTBET:

A. ®epmeHT opHUTHHKapOaMounTpancdepasza 1.YaacTtByer B CHHTE3€ aprHHHUHOSHTaApHOU

(OKT). KHCIIOTBI.
b. ®epmeHT apruHasa. 2. Y4acTByeT B CHHTE3€ LIUTPYIUINHA.
B. ®epMmeHT aprHHUHOCYKIIMHATCUHTETA3a. 3. YYacTBYyeT B pacrnaje aprUHUHOSHTApHOM
KHCIIOTBHI.
I'. ®epMeHT aprUHUHOCYKIIMHATIINA3A. 4. Y4acTByeT B peakllMM I'MIpOJIn3a apruHUHA.

3aoanue 2. HazoBute hepMeHTHI, KaTAIM3UPYIOIINE CIEAYIOIINE PEAKIIH:
1. ObpazoBaHue amMujia rIIyTaMUHOBOM KHCIIOTHI.

2. BocctaHOBUTETPHOE aMHUHUPOBAHUE O-KETOTITyTaparTa.

3. 'maponu3 amuaa riiyTaMMHOBOM KUCJIOTHI.

4. O6pa3oBaHue aMUa acllapariHOBOW KHCIIOTBHI.

5. ObpasoBanue kapbamomipocdara.

HpCIGMJleOCWlb pemeﬂuﬁ npoeepovnie, conocmaeue ux ¢ oImajiloHadMu omeenios.
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IIpoBepbTe Bamu 3HaHUs (CAMOKOHTPOJIb YCBOEHH S T€MbI)

3aoanue 1. B xnmuHuKy nocTynui1 OOJIbHOM C MOBTOPHBIMU PBOTAMHM, CYAOPOKHBIMU MPUTIAI-
KaMmH, ¢ IOTepel CO3HAHUS, BEI3BAaHHBIM OTPABJIICHHEM aMMHakoM. [loueMy npu BBICOKOM KOHIICH-
tpauuu NH3 B kpoBH HacTymaer notepsi CO3HaHUS U CMEPTh?

A. CHIXeHHe KOHIIEHTPALUK TIIH0KO3bI B KPOBH.

b. [loBbiieHne coaep:kaHusi MOYEBUHBI B KPOBH.

B. IloBbimienue copepxanus auetui-KoA B nedeHu.

I'. Camxenue koHrenTpanuu AT® B KiieTkax Mo3ra.

J1. TloBbllIEHHE COAEPKAHUS TIIFOKO3bI B KPOBH.

3aoanue 2. Cxonbko Moset AT® TpeOyercst 11 cuaTe3a 1| Mosst modeBuHbI? Hanmummre pe-
akiuu (cxema), uaymme ¢ 3arparoii ATD, ykaxure GpepMeHTHI.

3aodanue 3. Ouenure GyHKIIMOHAIIEHOE COCTOSIHHE TEUCHHU U 1MoYeK y 00apHbIX C. 1 A. C yue-
TOM OMOXMMHUYECKUX MTOKA3aTeICH KPOBU U MOYH.

1.V 6onpHoro C. comepxanue MOYeBUHBI B KpoBH 1,8 MMounb/in. C MO4ol BeIBOIUTCSA 12 T
MOYeBHHBI B cyTKH. [loTpebienne Oenka ¢ muimeil — J0CcTaTouHoe.

2. bonbHo#t A. motpebnsier B cytku 105 r nmomHoueHnHoro 6enka. ConepxaHue MOYEBHHBI B
KpOBH 14 MMOJIB/JI, C MOYOU BBEIBOJUTCS 8,5 T MOUEBUHBI B CYTKH.

ITAJIOHbI OTBETOB K PelIeHUI0 3aJaHui
Jlna camonpoeepku ucxo0Ho20 ypo6Hsa 3HAHUIL.
1-A B, J.2-A,b, 1.

r K
3 —I'nmyramat —)OC-I/IMI/IHOFJ'IyTapaTX—)(X-KeTOFJ'IYTapaT + 3.
b

Jlna camocmoamenvhoul padomet:

1-A2,b4,B1,I'3.

2 — (1 — I'nyramuacunTerasa; 2 — myramar JI (HAJIOH-H"); 3 — I'nyramunasa; 4 — Acna-
paruHcuHTeTa3a; 5 — Kapbamounndocdarcunrerasa).

CAMOCTOSTEJBHAS PABOTA (45 MunyT)
HNHcTpyKIus K NPAKTHYECKOMY 3aHATHIO

Pabota 1. Onpeodenenue cooeprcanun mouesunvt 6 moue

C Mouo0i1 310poBOro yenoBeka Bolaensiercs 3a cyrku 20-35 r mnm 333—583 MMOJIb MOUEBUHBL.

Ipunyun memoda. MeToJ1 OCHOBaH Ha ClIOCOOHOCTH MOYEBHHBI, COJEpIKAIIEH aMUHOTPYIIIIbI,
00pa3oBBIBATH C M-AMMETUIAMUHOOCH3AJIBAECTHIOM B KHUCIOW Cpejle KOMILJIEKCHOE COETUHEHHE,
OKpAILLIEHHOE B JKENTHINA 11BET. IHTEHCUBHOCTh OKpPACKU MPSMO IMPONOPLUOHATIbHA KOHIIEHTpauu
MOYEBHHBI B UCCIIETyEMOI MOYE U ornpeensieTcss OTOMETPUUECKH.

Ilopsoox evinoanenust pabomol. [IuneTku 1 MPpOOUPKU JOTHKHBI OBITh 005A3aTETHHO CYXHUMH.

B tpu npoOupkn HanuBaroT 1o 0,2 MJI COOTBETCTBEHHO MOYH (ONbITHAs Mpo0a), CTaHIapTHO-
ro pacTBOpa MOYEBMHBI (25 Mr/mi1) U BOJbl (KOHTPOJIb Ha PEAKTHUBBI), JOOABJISIOT B KaXIyrO
nol,2 mn 2% pacTBOpa mapaguMeTHIaMUHOOEH3ANIbJIETHAA U TIHIATENbHO NepeMelinBaT. Yepes
15 MUH ONIBITHYIO U CTaHAAPTHYIO MPOOBI (POTOMETPUPYIOT B CYXUX KIOBETaX IIUPHUHOHN 3 MM C CH-
HUM CBETO(UIBTPOM MPOTUB KOHTPOJIHHON MPOOHI.

Pacuem. CopnepxaHrie MOYEBUHBI B OMBITHOW MPOOE PACCUUTHIBAIOT MO CTAHIAAPTHOMY pac-
TBOPY MOYEBUHBI TIO pOopMyIIE:

Con = CCT'Eon / Ec-r,

rac Cor[ — KOHI_[CHTpaI_II/Iﬂ MOYCBHUHBI B MOUYC B np06e MF/MJI; CCT — KOHI_[eHTpaI_[I/ISI MOUYCBHUHEI B
CTaHAApTHOW mpobe, 25 mr/mi; E,; — onTudyeckasl MiIOTHOCTh MpoOkl; E., — omThyeckas 1ioT-
HOCTb CTaHI[apTHOI‘O paCTBopa MOUYCBHHBI.
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[TonydyeHHyr0 BenuuMHy yMHOXkaroT Ha auype3 (1200-1500 mu1) u mosydaroT CyTOYHOE CO-
nepkanre MoueBUHBI B Moue. Koaddurment nepecuera B equuauisl CU (Mmons/cyT) paBen 0,0167.

OTtBerT:

Knunuko-ouaenocmuueckoe 3nauenue. IloHMKEHHOE CONIEpKAaHNE MOUYEBUHBI B MOUE OTMEYa-
eTcsl Ipu HedpuTe, auua03e, MapEeHXUMATO3HOM KENTyXe, [IUPPO3€ MEYCHH, YPEMUH, MOBBIIICH-
HOE€ — MPU TOJOJAHUH, 3JT0KAYECTBEHHON aHEMHH, JTUXOPaJKe, HHTEHCUBHOM pacriaje OeIKoB B
Opranusme, rocie NprueMa CaluiuiIaToB, IPU OTpaBiIeHUH Gochopom.

Pa6ora 2. Konuuecmeennoe onpedenenue ocmamounozo azoma

A3zoTcozepikalire HeOETKOBbIE BEIIECTBA COCTABIISIOT (PPAKIIMIO OCTATOYHOTO a30Ta IJIa3Mbl
KpOBH (IPOMEKYTOUYHBIE UM KOHEUHBIE MPOAYKThl OOMEHA MPOCTHIX U CIOKHBIX O€IKOB). ITO MO-
YeBUHA, MOYEBAsl KHCIIOTA, KpEaTHH, KPEaTUHUH, aMMHUAaK, WHAWKAH, OWIHPYOUH, MMOIHUIICIITHIBI,
AMUHOKHCIIOTHI U Ap. A30T 3TUX BEIIECTB HA3BIBAIOT OCTATOYHBIM, TOCKOJBKY OH OCTAaeTCs B (DUITb-
Tpare MocJie 0CaXACHUsI OEJIKOB IJIa3Mbl KPOBH.

OCHOBHOH YacCThIO OCTATOYHOTO a30Ta KPOBH fABIsIETCS a30T Mo4eBUHBI — 50 %, 3aTem cie-
IyeT a30T aMUHOKUCIOT — 25 % M a30T Apyrux a3zoTcojepikallux KOMIIOHEHTOB. B HopMe ocra-
TOYHBIN a30T KpoBu coctaBiser 14,3-25,0 mmons/n (2040 mMr%); y HoBOpoKAeHHbIX — 42,84—
71,40 mmoms/it (60—100 Mr%); Ha 10—12-ii eHs CHIKACTCS IO YPOBHS, OTPEACIISEMOT0 Y B3POCIIBIX.

Ipunyun memooa. OCTaTOUHBIN a30T KPOBU OMPEACISIOT B 0e30eIK0BOM (HIIbTpaTe MOCie
OCXKJIEHUS OEJIKOB IJIa3Mbl KPOBH PA3TMYHBIMUA OCATUTEISAMU (TPUXJIOPYKCYCHON KHUCIOTOW WIIU
BOJIb()paMaToOM) C MOCIIEAYIOIIeH MUHepaln3anuel 0e30eIK0BOro GPuibTpara KOHIIEHTPUPOBAHHON
CEPHOI KHUCIOTOM. A30T BCEX HUCCIIEIyeMbIX (pPAKIUii B BHJIC aMMHAKa CBSI3BIBACTCS C CEPHOM KHC-
J0TOH, 00pa3ys cynbdar aMMOHUS, KOTOPBIN B3aUMOACHCTBYET ¢ peakTuBoM Heccnepa (menoyHoi
pactBop komiutekcHo# conmu prytu Ky(Hgly)) ¢ obpasoBanreM COETUHEHHUS KEITO-OPAH)KEBOTO
1BeTa. IHTEHCUBHOCTH OKpAIlIMBaHUS MPOMOPIIMOHATbHA KOHIICHTPAIIMH aMMHaKa, a CJIeI0BaTelN b-
HO, U a30Ta.

Ilopsaodok evinonnenuss pabomul. ' 0TOBAT TpU OOBIYHBIE TPOOUPKH. B 0HY M3 HUX HaTUBAIOT
1 mu1 roTOBOTO MHHEpanu3aTa U 9 M BobI (ONbITHAS 1Tpo0a), B APYTyr0 BHOCAT 1 MJT CTaHAApPTHOTO
pactBopa cynbdara aMMoHUS U 9 MJI BOJIBI (CTaHIapTHAs Mpoba), a B TpeThio HanuBaoT 10 mi Bo-
Iel (KOHTPOJIB). 3aTeM BO Bce mpooupku BHOcAT 1o 0,5 mu peaktuBa Hecciepa. @oromerpupyror
OTBITHYIO (MHHEpANIH3aT) U CTAaHAAPTHYIO MPOOBI MPOTUB KOHTPOIS MPU CHUHEM CBETO(MUIBTPE B
KIOBETE TOJIIIHHON 5 MM.

Pacuem. ConepkaHue 0CTaTOUYHOTO a30Ta B OMBITHOM MPOOE paCCUUTHIBAIOT MO hopmyie:

Con = (CCT'Eon / ECT) ° 1001

rae Cop — KOHILIEHTpAlMs OCTaTOYHOTO a30Ta B KPoBH, MI'%; (. — KOHLIEHTpalus a30Ta B CTaH-
naptHoit nmpo6e (0,1 mr B 1 mi); E,; — onTHueckas MIOTHOCTb OMBITHON MpoObl (MUHEpAIHU3aT);
E.;— ontuyeckas INIOTHOCTH CTaHapTa (CyabpaT aMMOHUS).

Koaddumnuent nepecuera B equnuiel CU (Mmoos/n) pasen 0,714.

Orser:

Knunuko-ouaenocmuueckoe snavenue. OnpeneneHue OCTaTOYHOro a30Ta M ero gppakuuii nc-
MOJTB3YETCS JIsl TUAarHOCTUKY HAPYIICHHS BBIACIUTEIHON (QYHKIIMU MOYEK ¥ MOYEBHHOOOpa30Ba-
TeNbHOUW (PYHKIHMH TieueHU. [lOBBbIIEHHE OCTATOYHOTO a30Ta B KPOBU O0O3HAUAETCS TEPMHHOM
«a30TeMus». A30TeMHUsI MOXKET OBITh JIBYX BHUIOB: aOCOJMIOTHOW (HAKOIJIEHHE B KPOBH KOMIIOHEH-
TOB OCTaTOYHOTO a30Ta) M OTHOCUTEIBHOW (AETHApaTaIus OpraHu3Ma MpHU PBOTE HIU IMOHOCE).
[TpuumaBl a0COMIOTHON a30TEMUN MOTYT OBITH JIBE: PETCHITMOHHAS (TIOUEYHAas) U MPOIYKIIMOHHAS
(BHemoueuHas). PeTeHIIMOHHAs a30TeMHUS BBI3BIBACTCS 3a/I€PKKOM a30TUCTHIX MIIAKOB MPH UX HOP-
MajJbHOM OOpa30oBaHUM W HAOIIOJAeTCsl MPU HAapYUICHUH BbIACIUTENBHON CIIOCOOHOCTH MOYEK,
HampUMep TPHU OCTPHIX U XPOHUYECKUX He(YPUTAX 32 CUET MOBHINICHUS YPOBHS MOYECBHHBI B KPOBH.
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[Tpu xpoHHUecKuX HepHUTaxX CTOMKAs a30TEeMHsI YKa3bIBACT Ha Pa3BUBAIOIIYIOCS HEIOCTATOYHOCTD
noyek. [IpoxyknmonHas azoremust HaOIIOKASTCS IPH YCUIIGHHOM pactiazie OeJIKoB 1 IpeodalaHun
AMHHOKHCIIOT, HAlpuMep, MpHU 3J0KaYeCTBEHHBIX HOBOOOpa3oBaHUsX. [lOBBIIIEHHE OCTATOYHOTO
a30Ta OTMEYaeTcs MPU KaXCKCHH HEPAKOBOTO MPOMCXOXKIICHUS, BEI3BAHHON TyOepKyie3oM, auade-
TOM U LIUPPO30M I€YEHH, PH CEPACYHON HETOCTaTOYHOCTH, NH(EKIIMOHHBIX 3a00JIeBaHuUsIX (CKap-
natuHe, A Tepun). Y HETOHOUICHHBIX IETEH a30TeMHUsi MOXKET OBITh CBSI3aHA C MOYEYHOW HeNo-
CTaTOYHOCTBIO M YCUJICHHBIM PaclaJioM TKaHEBBIX OEJIKOB.

[Tonmxkenne copepkaHusi OCTATOYHOTO a30Ta HAONIOAAETCS NMPU HEJOCTATOYHOM MUTAHUH U
MHOT/Ia Ipu O€pEeMEHHOCTH.

BriBopbr:

IToanuce nperoaaBaTeClIA:

TEMA 20. IEPEYHEHb BOITPOCOB VIS HOATI'OTOBKHA K KOJNIOKBUYMY
11O TEMAM «OBMEH ITPOCTbBIX BEJIKOB», «cBMOXUMHUA KPOBW»

1. A3oTucThIii OanaHc, ero COCTOSTHUE B HOPME U IPHU MATOJOTHU. UTO XapakTepusyeT Kod (-
(GULMEHT U3HAIIUBaHUs?

2. buonornveckas neHHOCTh OenkoB. Hopmbl Oenka B mutanuu. HezameHMMbIe aMUHOKHC-
JIOTHI.

3. T'mapomm3 OenkoB (IpOTEOSU3), BHUILL PONb OrpaHWMYEHHOrO TMPOTEOJIM3a B OpraHU3-
Me.O01mas XxapakTepuCcTUKa TPOTEONIUTHIECKUX (DEPMEHTOB.

4. llepeBapuBanue OenxoB. I[Iporeaspl Keaya0YHO-KUIIEUHOTO TpPaKTa, MECTO OOpa3oBaHUs,
MEXaHU3M aKTMBUPOBaHMs, cyOcTpaTHas ceupuyHocTb. OOpa3zoBaHKe COMSTHOM KUCIIOTHI B JKEITY/IKE.
Ponbs HCI B nepeBapuBanmu. BeacbiBanne aMuHOKHCIOT. TpaHCIOPT aMUHOKHUCIIOT B KJIETKH.

5. T'uuenue G6enkoB B kuueyHHKe. OOe3BpeKMBaHNE TOKCUUHBIX MPOAYKTOB, 00pa3yrOIINX-
Csl IpY THUEHUHU OEJIKOB B KUILIEYHHKE.

6. KuciaoTHOCTB elyT04HOTO COKa: MPUHLUI ONpPEAETICHNs, COJepKaHue B HOpME.

7. AMMHOKHCIOTHBIM (POHJ KJIETKH, €ro MOMOJIHEHNE U UCTIOIb30BaHUE.

8. IlepeamunupoBanue. Ponb ButamuHa Bg. YMeTh mucaTh peakuuu rnepeaMUHUPOBAHUS C
ydacTHeM aJlaHMHOBOM U acliaparMHOBOM TpaHcaMHHa3. 3HaTh UX AUArHOCTUYECKOE 3HAYECHHE.

9. Bunwl nezamuHupoBaHusA. [yyramaTaerugporeHasHasi peakius: XMUMHU3M, KO(QEpMEHTBHI,
3HaueHue. Hempsimoe nesamMuHUpoBaHueE.

10. ITytu npeBpaieHusi 0€3a30THCTOr0 OCTaTKa AMUHOKHUCIIOT. [ JIIOKOTeHHbIE M KETOT€HHbIE
aMUHOKHCIIOTHI. Peakiuy TpaHCaMUHHUPOBAHMSI U BOCCTAHOBUTEILHOTO aMUHHUPOBAHUS KaK CIIOCO-
ObI CHHTE3a HOBBIX AMUHOKHCJIOT.

11. Mexanu3mbl 00€3BpeKUBAHNS aMMHaKa. Y METh HAIMMCATh CXEMY CHHTE3a MOYECBUHBI, pe-
aKIMM CHHTE3a acraparvHa, ryTaMuHa U BOCCTAHOBUTEJILHOTO aMUHUPOBAHUS (L~ KETOTITyTapara.

12. OcraTouyHbIii a30T,TPUHITAI OTIpeeNIeHIs. 3HAaUeHHE OMpeIesICHIs] MOYEBHHBI 1 OCTaTOY-
HOTO a30Ta B KJIMHHKE.

13. Peakmuu nexapOOKCHIMPOBAHUSI AMUHOKHCIIOT, OMOTCHHBIE aMHHBI. Y METh HalHCaTh pe-
aKLMU CUHTE3a CEPOTOHUHA, TMCTAMUHA, Y-aMUHOMACIIIHON KUCIIOTBI, 3HAaTh UX POJIb B OPraHU3ME.

14. KarexonaMuHbl, 00pa3oBaHue U OMOJIOTHYECKas POJIb.

15. OcHoBHBIE OenKkHy MIa3Mbl KPOBH (AIbOYMUH, TI00YIUHBL, (UOPUHOTEH), UX XUMHUYECKas
CTPYKTYpa, PYHKIIMH U COJIep’KaHue B KPOBH.

16. buonoruyeckasi poib M AUATHOCTHUECKOE 3HAYEHHE HEKOTOPHIX OEJIKOB IUIa3Mbl KPOBU
(rarrToryioOuH, TpaHcheppHH, IEPYIIOIUIa3MUH, UHTHOUTOPHI TpUlicuHa, C-peakTUBHBINA OEJIOK, HH-
TepdepoH, KpUOTI00YINHBI).

86



17. Xumuyeckuii cocTaB T1a3Mbl KPOBH ((PU3MOIOTHYECKUE KOHLIEHTPAIIMH HanboJiee BaKHBIX
KOMITOHEHTOB IIJIa3MbI KPOBU U UX IMPOUCXOXKIEHUE). buoXuMuyeckuit aHajan3 KpoBU U €ro 3Haye-
HUE B XapaKTEPUCTHKE COCTOSIHUS 3/I0POBbS YEJIOBEKA.

18.®epMeHTHI T1a3Mbl KPOBU (CEKPETOPHBIEC, HHAUKATOPHBIE, YKCKpETOpHBIe). [lnarnocruue-
CKO€ 3HA4YE€HHUE ONpPEeNICHHsI aKTUBHOCTH (DEPMEHTOB IIJIa3Mbl KPOBH.

19. CtpykTypa remorio0nHa (rem, rIIoOHHBI), PA3HOBUIHOCTH M TIPOU3BOJIHBIE T€MOTIOOHHA.

20. OO6mue mpeaCcTaBlIeHUs O PETYISAIUU KUCIOTHO-0cHOBHOTO cocTostaus (KOC). Bydepnbie
CUCTEMBI KPOBHU U UX 3HaueHue. [lokazaTenbcTBo Oy(hepHbIX CBOMCTB CHIBOPOTKH KPOBH.

21. MexaHu3MBbl MEpPEeHOca KUCIOPOJa M YTJIIEKHCIOro Ta3akpoBbl0. MeXaHW3Mbl Pa3BUTHUS
TUIOKCUYECKUX COCTOSIHUU.

22. llpencraBnenue o remMocTase (onpeaesaeHue, CTpyKTypHO-() yHKIIHOHAJIbHBIE KOMITOHEHTHI,
COCYAUCTO-TPOMOOIIMTAPHBIN U KOATyJIALIMOHHBIA T€MOCTa3).

23. Cucrema cBepThIBaHHs KPOBH ((PYHKIIMOHAIBHBIEC 3B€HbSI M HX OMOJIOTHYECKas pojb). Da-
3bl TEMOKOATYJISILIUKM M UX MPOJOJKUTENbHOCTh. BHEITHUI U BHYTpEHHUI MEXaHU3Mbl CBEPTHIBA-
HUS KPOBH, CXEMBI.

24. 3naueHue MOHOB Kanbliug U BUTaMuHa K B mporeccax cBEPThIBaHUS KPOBU. AHTHBHTA-
MUHBI BUTaMuHa K 1 uX ucrnonp30Banue B MEAUIIMHCKONW MPAKTHKE.

25. ®ubpunonus. buonoruueckas pons. [lnasmunoBas cuctema.

26. AHTHKOAryIsIHTHas cucteMa. [lepBUYHbIC U BTOPUYHBIC AaHTUKOATYJISTHTHI.

TEMA 21. XUMUS U OBMEH HYKJIEOITPOTEMHOB. KOJIMYECTBEHHOE
OIPEJEJIEHUE MOYEBOM KHUCJIOThI B MOYE

AKTyaJILHOCTL TEMBbI

VY B3pocCioro 370poBOro yellioBeKa HabJtolaeTcsi a3oTucToe paBHOoBecue. lloctymaromuii ¢
NUILEH a30T B OpraHu3Me He 3a/Iep’KUBACTCS U BBICIIACTCS, IIaBHBIM 00pa3oM, IOYKaMH B COCTaBe
MHOTHUX MPOJYKTOB (MOYEBHHbBI, AMUHOKHCIIOT, MOYEBOM KUCIIOTHI U J1p.). I U3y4YeHUs COCTOSHUS
a30THUCTOr0 OOMEeHa B OpraHu3Me MOJIB3YIOTCS OIpezeseHneM o01Iero a3ora Moul. B auarnoctuke
psina 3a00yieBaHUN PUMEHSIOT METOBI OMpPENEICHHs COACPKAHUSI B MOUYE OTAEIBHBIX a30TCONEp-
Kalmx coequHeHuil. Hanpumep, npu BpoXkICHHBIX HApYIIEHUSIX OOMEHa aMHUHOKHUCIIOT UCCIIEAYIOT
CoJiep’KaHue OTIENbHBIX aMHUHOKHMCIOT MJIU NPOAYKTOB MX MeTabonu3ma. KommdectBo MoueBoit
KHMCJIOTBI B MOYE U KPOBHU 3aBUCHUT OT IOCTYIJIEHUS HYKJIEOIPOTEUHOB C MUILENH U OT UHTEHCUBHO-
CTH HUX KJIETOYHOro MeTadoyin3Ma. DTOT MOKa3aTeab — BaXKHBIA KPUTEPUI B TMArHOCTHUKE M KOH-
TPOJIE JIEYEHHUS ITOAATPHI.

3HaHMe MEXaHU3MOB paclaja U CUHTE3a MyPUHOBBIX U MUPUMUINHOBBIX HYKJICOTUIOB, pery-
JSIUM 3THX MPOLIECCOB MO3BOJIMIO pa3paboTaTh U MPUMEHHUTDH JIEKApCTBEHHbIE Mpenaparsl, BIUs-
IOIME Ha TMPOIECChl JEJCHHs KJIETOK (HampuMep, aHTHU(OJIaTOB B XMMHOTEpAINlUU OIyXOjei), u
CHOCOOCTBYET MOHMMAHHUIO MEXAHW3MOB JIEUCTBUS MPENapaToB, UCIOJIb3YEMBIX B KOPPEKLUU TH-
MOdHEPreTHYecKuX cocTosiHMi opranoB (MM® (pubokcuH), opoTaT Kajus U 1p.).

Iean 3ansaTusn

[MoxyuuTh mpeacTaBieHne 0 KaTaboIn3Me HyKJICONTPOTEHHOB B TKAHAX M KETYJI0YHO-KUIIeY-
HOM TpaKTe, MEXaHW3Max OMOCHHTE3a M pacIiaja HyKJICOTHIOB M PEryISIHU 3TUX mporeccos. [1o-
3HAKOMUTBCS C MPUMEPAMH HCIIOJIb30BaHMUS 3TUX 3HAHUH B IMarHOCTHKE U JieueHUU Oone3He. J{ns
3aKpEIUICHUs] TEOPETHIECKOr0 MaTepuaia MPOBECTH JIA0OPaTOPHYIO paboTy MO KOJIWYECTBEHHOMY
OIPEIETICHUIO MOYEBOH KUCIOTHI B MOYE.

TpedoBaHus K HCXOAHOMY YPOBHIO 3HAHM I
JUJ1sl IOJTHOTO YCBOEHUS TEMbI HEOOXO0IMMO MOBTOPUTH:
® U3 oOwell Xumuu:
— TUTPOMETPUYECKHUE METObI aHAIN3A;
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® oOuonozuu:

— CTpPOEHHE T'€HETUYECKOTO armnapara KJIeTKH;

® OU0OpeaHUYeCKOU XUMUL.

— (opMyJIBI U CBOMCTBA FETEPOIMKINYECKUX COSAUHEHU (IIypHUHBI, TUPUMUINHBI);
— XHUMHYECKHUE CBOWCTBA M (JOPMYJIbI THTIOKCAHTHHA, KCAHTHHA, MOYEBOM KUCIIOTHI;
— CBOICTBA COJICH MOYEBOI KUCIIOTHI (YpaTOB);

— (OopMYIIBI A30TUCTHIX OCHOBAHHIA, HYKJICO3U OB, HYKJICOTH/IOB.

Il.]'[ﬂ CaMOIIPOBEPKU UCXOJTHOI'0 YPOBHSA 3HAHUI BBLINOJHUTE ciaeayruue 3ajanus:

3aoanue 1. TlogoGepute COOTBETCTBYIOLIUE Maphl BOIIPOC — OTBET.

A. Anenosux. 1. [ITupuMHUIMHOBBIN HYKICO3U/.

b. I'yanumn. 2. A30THCTOE OCHOBaHUE ITYPUHOBOIO pPAJia.

B. [luto3us. 3. [TupuMHUIMHOBBIN HYKJIEOTH.

I'. Ypununatpudocdar. 4. A30THCTOE OCHOBAaHHUE MUPUMHUIAHOBOTO psija.
. Tumunus. 5. IlyprHOBBII HYKIEO3HU/I.

E. I'yanozunaudocdar. 6. [lyprHOBBIN HYKJICOTHI.

3aoanue 2. HazoBUTE HYKICOTH/IBI, CTPYKTYPa KOTOPBIX CXEMaTHYECKU N300pakeHa HIKE.
1. AnenuH — ne3okcupuodo3a — pocdar — docdar.

2. luro3un — pubdo3a — docdar.

3. 'yanun — ge3okcupubosa — pocdar — gocdar — docdar.

4. Ypammn — pubdo3a — pocdar — dpocdar.

3aoanue 3. Ilogobepure COOTBETCTBYIOLIME APl BOIIPOC — OTBET.

A. IlepBuunas crpykrypa JHK. 1. Mogenb «IBOMHAs CIUPATIbY.

b. Bropuunas crpykrypa JJHK. 2. 3 5-hochoaurdupHsie csi3u.

B. Jlns nepsuunoii ctpyktypsl PHK 3. IlocnenoBareinbHOCTh HYKJIEOTHIOB B IOJHMHYKJICOTH-

XapaKTEPHBI CBS3U. HOH LienHu.

I'. Tna Bropuunoii ctpyktypsl JJHK 4. BonopoaHsle cBsi3u MeXy a30TUCTBIMA OCHOBAHUSIMH.

XapaKTEPHBI CBS3U.
5. Cunbl TuapohoOHOTrO B3aMMOJCHCTBHUS MEXIy BBILIE- U
HIDKENEKAIUMH a30TUCTBIMA OCHOBAaHUSAMHU

Hpa@uﬂbHOCWlb pemeHud npoeepbnie, COnocmasue ux ¢ ImajloOHamMu omeenioes.

Bomnpocs! nuis1 00cyxneHust

1. MoOHOHYKIEOTHBI, CTPOCHNE, HOMEHKJIaTypa, OMOJIOrnYecKas poib.

2. llepBuyHasi, BTOpHYHAs M TPETUYHAs CTPYKTYPbl HYKJIEHHOBBIX KHCIOT (OCOOCHHOCTH
CTPYKTYPBbI, Pa3HOBUAHOCTH, TUITbI CTAOMIM3UPYIOLIUX CBSI3EH).

3. ObmeHn HykJeonpoTenHOB. [lepeBaprBaHHe HYKIICONPOTEHHOB B KEIyJOYHO-KHIICYHOM
TpakTe (3HaYeHue, ITarsbl, pepMeHThl). Pacnian HyKIEHHOBBIX KUCIOT B TKaHSX, POJIb JTM30COMHBIX
(bepMeHTOB.

4. PacnaJl mypHHOBBIX HYKJICOTHAOB (XHUMHU3M, MOYEBast KMCIOTA KaK KOHEUHBIN MPOIYKT Ka-
tabonu3ma). [lpencraBiennue o HapyluIeHUSIX IypUHOBOTO 0OMeHa (THIepypuKeMus U mojarpa, mo-
YEYHO-KaMEeHHas 00JIC3Hb ).

5. buocunTe3 nmyprHOBBIX HYKI€OTHAOB de novo (MCTOYHHUKHU a30Ta U YriepoJa MypuHOBOTO
KOJIbLIa, yJacTue (OIMEeBON KUCIOTHI, OCHOBHBIE POMEKYTOUHbIE POIYKTHI, KIIFOYEBOM (DepMEHT,
perynsmus cuaTe3a). [IpencraBnenne o cuHTE3e HYKICOTHIOB M3 CBOOOTHBIX a30THUCTHIX OCHOBA-
HUW U HYKJICO3UOB.

6. Pacmag mupuMHIMHOBBIX HYKJICOTHIIOB.

7. buocuHTe3 NUPUMUIMHOBBIX HYKJICOTUIOB (CyOCTpaThl, CXEMBbI peaKIfii, KIoueBoi ¢ep-
MEHT, POJIb BUTAMHUHOB, PETYJISALMS CUHTE3A).

8. Cunre3 nesoxcupubonykieozugaupocharos (HAD), nyxneozuamudocpato (HAD),
nykieosuarpudocdaror (HTD).
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2. Buonocuueckas xumus / A. JI. Taranosud [u ap.]. Munck : benapyces, 2013. C. 113-125.
3. Koncnexm neKkimi.

3aganus 1J151 CAaMOCTOATEILHON padoThI

3aoanue 1. BeibepuTe MOJI0XKEHUS, TIPABIIILHO XapaKTEPHU3YIOIINE CBOMCTBA KCAHTHHOKCHIA3HI.

A. Ee kohepMeHTOM SIBISICTCS MPOU3BOAHOE BUTaMuHa PP.

b. Ogaum U3 NpoayKTOB peakiMu SBIISETCS IEPEKUCh BOAOPO/Ia.

B. ®epmenT kaTanu3upyeT ABE MOCIEI0BATEIbHbIE HEOOpAaTUMbIE PEAKIIMU 00pa30BaHUs MO-
YEBOW KUCJIOTHI.

I'. CyberpaTr depMeHTa — THIIOKCAHTHH — UMEET MEHBIIYI0 PAaCTBOPUMOCTD, YEM MOYEBAs
KHCIIOTA.

J1. ®epmeHT 061amaeT abCONMIOTHON CIEIMPUIHOCTHIO K CyOCTpaTy.

3aoanue 2. Ilpn oOGcnenoBannu 0OJBLHOIO PEBMAaTU3MOM I10CIE€ MACCUBHOM Tepanmuu KOPTH-
KOCTEpPOUJaMH yCTaHOBJICHA TUIIEpypuKeMus. B pe3ynpTare akTHBaMU KaKOTO METa0OIMYECKOTO
Ipoliecca pa3BUBAIOTCS JIaHHbIE HAPYLIEHUs?

A. VnTeHcuBHOrO pacrnaja 0enKoB. b. AxTHBalIMH TTIFOKOHEOTE€HE3A.

B. MHTeHcuBHOrO pacnajia myprHOBBIX HYKJICOTUIOB.

I'. MoOunu3zanuu Junua0B.

J1. IHTeHCUBHOTO pacna/ia TMPUMHUINHOBBIX HYKJICOTHIOB.

3aoanue 3. JlonoJIHUTE HEAOCTAIOIMIUMHI KOMIIOHEHTAMU PEAKI[UU CUHTE3a IMyPUHOBBIX PHOO-

HYKJICOTH/IOB.
1. ®PIID + ? — 5 — pocdopudo3mnamuH. A. T'nn.
2.UMO +TI'TD + Acn — ? b. AM®.
3. Pu6o3zo-5-pochar + AT® — ? + AMO. B. I'ny.

4. UMD + ATO + ? > TMO. . ®PIID.

Il AT®.

3aoanue 4. JlononHUTE HEJOCTAIOIMMU KOMIIOHEHTAMH PEAKIIMK CUHTE3a MUPUMHUANHOBBIX
HYKJICOTH/IOB.
1. KapGamoundocdar + ? — kapdbamonnacnaprar. A. OPIID.

2. Opotat + ? - OM® + H4P,07. b. Acr.

3.0M® - CO, +? B. AT®.
4. YMD +? > V1D +? I'. A1D.
5.VId+? > VYTD +? . YM®.

HpCZGMJleOCmb pemeuuﬁ npoeepvnie, conocmaesue ux ¢ ImajiloHadmMu omeenioe.

IIpoBepbTe Bamim 3HaHUS (CAMOKOHTPOJIb YCBOCHHS T€MbI)

3aoanue 1. Ilpu Tepanuu HEKOTOPHIX (HOPM paka MPUMEHSIOTCS UHTUOUTOPHI Juruapodoma-
TpeayKTas3bl. TOPMOXKEHHE KaKUX PEaKIHiA OTpeeNsieT IIATOCTaTHIEeCKOe eCTBUE Tpemnapara’?

A. CuHTe3 NTUPUMHUINHOBBIX HYKJICOTH/IOB. I'. CuHTE3 UIUTUANIOBBIX HYKI€OTH IOB.

b. CunTes mypuHOBOTO siipa HYKJICOTH/IOB. J. Cunre3 nYMO.

B. CunHTe3 1e30KCHUIIUTUANIIOBBIX HYKICOTH/IOB.

3aoanue 2. Beibepute yTBepkKI€HUS, KOTOPbIE TPABUIBHO XapaKTEPU3YIOT THCTOHBI.

A. CuHTEe3upyroTCs B IUTOILIA3ME. I'. ConeprxaT MHOTO OCTaTKOB aprMHUHA U JIU3MHA.
b. OGpa3ytoT A1p0o HYKII€OCOMBI. J1. MeroT BBICOKMI OTpHUIIATEIbHBIN 3apsijl.

B. Bxozdr B cocTaB XpoMaTHHa.
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3aoanue 3. Kenmune ¢ nuMQoIeHKo30M Ha3HAYEH MHIMOUTOP THOPEIOKCUHpeayKTa3bl. Ha
YeM OCHOBAHO IIMTOCTATUYECKOE JICUCTBUE Mpenapara’?

A. arubupyercs cunres UMO. I'. Uarubupyercs cunres nl 1.

b. Marubupyercst CHHTE3 OPOTOBOM KHUCIIOTHI. 1. Uarubupyercs cuates YMO.

B. Uurubupyercs cunre3 LIM®.

ITAJIOHbI OTBETOB K PelIeHNI0 3aJaHUil

Jna camonposepku ucxo0Ho20 ypoeHsa 3HAHUIL

1-A5b2;B4T'3;I1;E6.

2 — (1 — nmesokcuanenosuHgudochar; 2 — nutuaMHMOHOpOChAT, 3 — ME30KCHUTyaHO3UH-
tpudocdar; 4 — ypunuaaudocdar).

3-A3;b1;B2;T4,5).

Jlna camocmosamenvhou padomet:

1-5,B.2-B.3-1A;25;3I";4A.4-1b;2A;3/;4B,I';5B,T.

CAMOCTOATEJIBHASA PABOTA (30 munyT)

HNHcTpyKuus K NPAKTHYECKOMY 3aHATHIO

Onpeodenenue cooepircanus Mo4esoll Kucaomol 6 Moue

MoueBasi KUCJIOTa Yy YeIOBeKa SBJISETCS KOHEYHBIM MPOJYKTOM OOMEHa IMyPHHOBBIX OCHOBA-
HUH, BXOJSIINX B COCTaB CIOXKHBIX OCIKOB — HYKJICOIPOTEHHOB.

B Hopme y denmoBeka ¢ MOYOH BbIIENSETCS MOYEBOM Kuciotel 1,6-3,54 mmonb/cyT
(270-600 mr/cyT).

Ipunyun memooa. MeToJ OCHOBaH Ha CIIOCOOHOCTH MOYEBOW KHCIOTHI BOCCTaHABJIMBATH
dbochopHO-BOBPPaMOBEIi peakTHB B PochopHO-BOIEPPaMOBYIO CHHB, HHTCHCUBHOCTh OKPACKU
KOTOPO PONOpIIMOHAIbHA COIepKaHNI0 MOoueBOM kucaoThl. KonmnyectBo GochopHo-Bonbdpamo-
BOU CHHEH ompeaessercs MyTeM TUTpOoBaHMs KpacHO# kpoBsiHOM conbio Ko[Fe(CN)g]. Iocnennss
okucinger (pocPopHO-BOIbPPAMOBYIO CUHb, U CHHEE OKpAIlIBAHNUE UCUE3aET.

Xon pabomwr. K 1,5 mu Mmoun npubaisitor 1 mn 20%-Horo pactBopa kapOoHaTa HATpHs U
1 M1 dpocdhopHo-BonbhpamoBoro peaktua DonuHa, nepemernuBaoT U TUTpYyT 0,01 H pacTBOpOM
Ks[Fe(CN)g] 10 ncue3HOBEHUS] CHHETO OKPALTMBAHUSL.

Pacuem. Conep:xanrne MOu€BOM KUCIOTHI (B MI') B CYTOUHOM MOYE BBIYUCIISAIOT 110 GOpMYIIE:

Mouesas kucinora, mr/cyt= 0,8 -a-6¢ [ 1,5,
rae 0,8 mMr moueBoit kuciotel coorBetcTByeT 1 M K3[Fe(CN)g]; a —xomuuectBo K3[Fe(CN)g],
MoIIe/iiee Ha TATPOBAHKE, MJT; 8 — CYTOUYHBIN auype3, mi; 1,5 — o0beM mpoObl, ML
Koaddunuent nepecuera B enunanibl CU (Mmmons/cyT) pasen 0,0059.
Ortger:

Knunuko-ouaenocmuueckoe snauenue. I'mnoypuxkypus (yMEHbIIEHHE BBIIEIECHUS MOYEBOI
KHCJIOTBI C MOUOIi) OTMEYaeTcsl IpH rojarpe, HepuTe, MOUYEUHON HETOCTATOYHOCTH; TUIIEPYPHKY-
pus (yBeJlMYEHHE BbIIEICHUS MOUYEBOM KHCIIOTHI C MOYOM) — MpH JIEHKEMUH, YCUIICHHOM pacraje
HYKJICOIIPOTEHHOB. Y JieTell BBIAEISAETCS OTHOCUTENIBHO OOJIbIlIe MOYEBOI KHCIOTHI, YeM y B3pOC-
JbIX. Beienenne MoueBoOi KUCIOTHI 3aBUCUT OT COAEpKaHMs IIYPUHOB B IMHUIIE U WHTEHCUBHOCTU
oOMeHa HYKJIEOITPOTEHHOB.

[Tpu nogarpe conu MoueBOi KUCIOTHI (YpaThl) OTKIAABIBAIOTCS B XPSAIIAX, MBIIIIAX U CITU3H-
cToil cyMKke cyctaBoB. CoziepikaHie MOYEBOM KHCIOTHI B KPOBU MOKET OBITh MOBBIIIIEHO, @ B MOYE
MTOHMKEHO.

BriBon:

ITogmuce npenonasarers:
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TEMA 22. MATPUYHBIE BUOCHUHTE3bI (CUHTE3 JJHK, PHK, BEJIKOB).

3HaHWE CTPOCHUS HYKJIEHHOBBIX KHMCIOT ITO3BOJISIET IOHATh MEXAaHU3MBI IIEpEadyl U peau-
3alUU TeHEeTHYECKOW WMH(pOpMalKU B KIETKE, OBJaJeTh OCHOBAMH MOHWMAaHMS NPHUYUH Haciend-
CTBEHHBIX 3a00JI€BaHUI U pa3paboTaTh METObI UX JiedeHus. HyKki1eoTu bl BBIMOIHAIOT Psiji CHeIH-
¢uueckux ynxiuii. HekoTopble U3 HUX HCIIOJIB3YIOTCS B KAY€CTBE JIKAPCTBEHHBIX MPEMapaToB.

Y CBOUTH MOJIEKYJISIPHBIE MEXAaHU3MBbI PEIUIMKALUY, TPAHCKPUIILUY, TPAHCIALMA U MEXAHU3-
MBI UX perysiuuu. CUCTeMaTU3UpOBaTh ATH 3HAHUSA U 0OCYIUTh BO3MOYKHBIE MEXaHNU3MbI Hapylle-
HUI pealn3aluu TeHeTHYeCKoW MH(GOpMAIMU Ui MOHUMAaHUS TOCIEACTBHIA U MOIXOI0B K Jieue-

COBPEMEHHBIE METO/IbI MOJIEKYJISIPHOI BUOJIOT U

AKTyaJIBHOCTL TEMBbI

Mean 3ansaTUs

HHIO 3TUX HapymeHI/Iﬁ.

TpeGoBaHus K HCXOHOMY YPOBHIO 3HAHUM

HJ’IH IMMOJIHOT'O YCBOCHU A TCMbI H606XOI[I/IMO IMOBTOPHUTD:

U3 Kypca buonocuu.

CTPOCHHE KIIETKH,

MeXaHM3MBbl MUTO3a B MeH03a;

OUOOP2AHUYECKOU XUMUU.

CTPOCHHE MOHOHYKJICOTHIOB;

00IIIKe MTPUHIIMITBI IPOCTPAHCTBEHHOM OPraHU3aliK HYKJICHHOBBIX KHCIIOT;
Ouosornyeckas pojib HyKJIEHHOBBIX KHUCIIOT.

I[J'[ﬂ CaMOIIPOBEPKU UCXOIHOI'0 YPOBHSA 3HAHHUI BBINIOJHUTE cjaeayrmue 3alanus:

3aoanue 1. TlonGepute mapel 1 HaMUIIKUTE OpPMYITy.

Ha3Banmne CocraBHbIe YaCTH

A. I'yaHo3uH 1. Pubo3a, pocdar, anennn

b. AneHuinoBas Kuciora 2. le3oxkcupu603a, TAMUH

B. Ypunun 3. 'yanun, pu6o3a

I'. JezokculIMD 4. Ypauuiu, pubosa

J. Tumuanna 5. ®ocdar, ne30Kcupud03a, MUTO3UH
b B
A

3aoanue 2. Beibepute, uro otHocutcs: Toibko k JIHK; Tonsko k PHK; x JIHK u PHK.
A. XpaHeHue reHeTHIecKor HHGOpMaIUu.

b. A, T, T,1I.

B. [lutomna3zma.

r.3's -pochoandprpHas cBsI3b MEKTY MOHOHYKIICOTHIAMH.

. He3okcupnbosa.

E. Peanmuzanmst reneTnyeckoi nHMOpMaIuy.

K. Pu6o3a.

3. Anpo.

N AT, Y, 1

K. CTaOuIbHOCTE CTPYKTYPHI TIOIICPIKUBACTCS BOJIOPOTHBIMHU CBS3SIMH.
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3aoanue 3. Tlonp3ysich pUCYHKOM (HCIIOJIB30BaTh LU(PY), HOAOEpHUTE MapPHI.

A. Pubocomsl.

b. I'mangkas suno-
IU1a3MaTUYEeCKas CETh.

B. lllepoxoBaras 3H-
JoTIIa3MaTudecKas
CETb.

I'. Annapar I'onbaxu.
M. JInzocomsl.

E. [Ina3maTnueckas
MeMOpaHa.

K. Llutockener.
3. Anpo.

N. Anpeiiko.

K. Murtoxonapus.

Hpa@uﬂbHOCWZb pemeHuL? npoeepovnie, COnocmasue ux ¢ SmajloHadMu oneenios.

Bonpocsl nuis1 00cyxneHust

1. Pennukanus, Ouosoruyeckas pojib, CyocTpaThl, (PEpMEHTHI, MOJEKYJISIPHBI MEXaHU3M.
Oco6ennoctu cunresa JIHK y sykapuor.

2. Tpanckpumiys, OMOJIOTHYECKast pPOJTb, MOJIEKYJISIPHBIN MEXaHU3M, MEXaHU3MBI PETYISIIIAN
aKTUBHOCTH reHoB (cxema JKako6a—MoHo, cxema ['eopruesa), nporieccunr PHK.

3. I'eHeTHuecKmii KO 1 €Tr0 CBOMCTBA.

4. PexkOrHUIMS U TPAHCIALUSA KaK 3Tambl pealu3alii reHeTHYecKoil nHpopMalnu B KIETKe.
KoMmmnoneHnTsl O6enokcuHTE3Upytomie cucreMbl. Pexornunus (CyOKiaeTo4yHas JIoKaau3alus, cxema,
cyoctparnas cneuupuynocts APCa3z). Pons TPHK B cunTese Oenka.

5. CoBpemMeHHOE IpescTaBiIeHe 0 Ouocunrese Oenka. Perymsiuus OuocunTesa Oenka B KIeT-
K€ Ha T€HEeTUYECKOM YpOBHE (pOJIb TMCTOHOB, TOPMOHOB M >KHPOPACTBOPUMBIX BUTaMUHOB). [TocT-
TpaHCIALMOHHAsT MoAupUKaMs MoJieKys Oenka (THIPOKCHIMPOBAaHUE, INIMKO3WIMPOBAaHUE, OTpa-
HUYEHHBIN MpoTeonu3, pochopuiupoBaHue, KapOOKCUIMPOBAHUE).

6. CoBpeMeHHbBIC METOBI MOJICKYJISIPHON OMOJIOTHH W MX NMPUMEHEHHe (TIoMMepa3Has 1eT-
Hasl peaxiysi, TeHHasi HHKEHEPHs B CTOMATOJIOTHH).

JIUTEPATYPA
OcHoeHas
1. Buonocuueckas xumus / B. K. Kyxra [u ap.]. M., Munck : Budom, Acap, 2008. C. 344-373, 379-380, 387-418.
2. Buonozuueckas xumust / A. JI. Taranosuu [u ap.]. Munck : Benapycs, 2013. C. 126-143.
3. Koucnexm nexkuuii.

Jlononnumenvnasn
1. Puoxumus venosexa / P. Mappu [u ap.]. M. : Mup, 1993.
2. Hyxneonpomeunul : yaeb. nocobue /A. JI. Taranosud [u 1ap.]. Musck, 2000. 67 c.
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3aganus 1J51 CAaMOCTOATEILHON padoThI

3aoanue 1. 1.1. BcrioMHUTE, YTO OCHOBHAS «JI0TMay MOJICKYJIIPHON OHMOJIOTMH YKa3bIBacT Ha
7IBa OCHOBHBIX HAIIPABJICHHS ITOTOKA T€HETUYECKON MH(POPMAITUH B KIIETKE:

A. Xpanenue u nepenaya vHGopMaluu (periukalys 1 pernapams).

b. Peanuzarust reneTrndeckoi HHPOpPMAIMKU — SKCIPECCUs TeHOB (PEKOTHHULINS, TPAHCKPHUITIIUS
Y TPAHCIISIIHSA ).

Ha pucynke u B Tabiuiie oka3aHbl OCHOBHBIE YUACTHUKU MEXaHU3Ma PEIUIMKALMH Y 9YKapUOT.

3 PHK-npaitnep

Mudupyiowas \ s §

uens LSS ST AHK-nonuwmepaza §

RPA.0enku

Yanumesee npalimaepa -

AHK-nominepasa £ NSNS 20 _ .~ (5SB) Xenukasza
¥paneHue PHK-npaninepa - Qi YOI, /‘/
PHKasa H1 O\ ~L/ e
saHl , 5
JanonHere Gpeuir - ‘ ¥ i _ ¥ [ |
ﬂ,HK-nonwepasaﬁ e ——l3
s N e RPA.6enkun

Cuunparae . {SSB)

AHK-rorasa W= \ \ A& ;
< » o el \ \e" PHK-npaiinep
Omemaowea SN Ve T\ \ )\ \ V7
yens st \
3\ \ \ AHK-nonuwmepasa ¢

5 AHK-nonumepasaf

1.2. Harumute cymmapHyto peakiuio, katammsupyemyo JJHK-monumepasoit nenbra.
3aoanue 2. Bribepute yTBEp)KICHHS, KOTOPbIE Xapak-

TEPU3YIOT MPOLECC TPAHCKPUIILIUH Y DYKAPHOT. — o K
A. PHK cuntesupyercs B sape. KHCAOTE +1-PHK ——=
b. PHK-nonumepasa Il TpeGyer Hanuuus npaiimepa. I
B. IlepBHYHBIN TPaHCKPUNT COACPKUT U DK30HBI, U

HUHTPOHBI.

I'. «KsnupoBanue» 5/-KOHI_[a uPHK npoucxonur B 1u- w-PHK
TOIUIa3Me U 3aBepuiaer mpouecc co3pesanns nPHK. Q\ \ \3

3adanue 3. MexaHH3Mbl pealu3alluil TEHETUYECKOH ° AUG UAG 3
nH(popManuy B KiieTKe MHOroaTanHbl. Ha pucynke nzobpa- / 2 _/J!J-’ 4 l
’KEHBbl OCHOBHBIE 3Tambl dKcIpeccuu reHos. [logbepute na- O AN '
pbl (OykBa — Tabnuna, nudpa — pUCYHOK). puTyllll,/ Pubocona 8

NOJTHNENTHAHAR
A. Tepmunanus uens 5
b. Pexoraumus f‘“ll“"lm“l"lllﬂ".@)
B U MOTHNENTHAHAR
. Manumanus o 1

I'. Cexpernus )
J. ®opmupoBaHue NPOCTPAHCTBEHHON CTPYKTYPbI '
E. Dnonranus

HpCIGMJleOCWlb pemeHm? npoeepovnie, conocmasue ux ¢ ImajloOHadMu oneenioe.
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IIpoBepbTe Bamu 3HaHUs (CAMOKOHTPOJIb YCBOEHHUS Te€MbI)
3aoanue 1. Hanumure peakuuto, katanuzupyemyio APCa3zoii.

3aoanue 2. Ilouemy 60S+40S=80S, a 50S+30S=70S? Bribepure npaBUIbHBIA OTBET.
1. CkopocTh ceIMMEHTAINU 3aBUCHT OT MAacChl YaCTHII.

2. CKOpOCTh CETUMEHTAIIMH 3aBUCHT OT (DOPMBI YACTHII.

3. Ot Toro u zmpyroro.

288,58 238,558 PHE

5.853 PHE m 35 benkoE @

49 168 PHE
0 m 185 PHEK m 21 bemox

33 Desxa 708
80S

3aoanue 3. Ha pucyHke mokaszaHa cxema CTpyKTyphblI lac-onepona.

CAP HAYMATY CHHTE3a
| | | | [ Z =TeH

 I—
oneparop

PHE nonwsepasa

CAP (xatabonutamMu aKTUBUPYEMBIA O€oK). ITOT O6esok — perentop HAM®, ypoBeHb KO-

TOPOM B KJIETKE ONPEENAeTCS YPOBHEM INIFOKO3bI (CHMKEHUE KOJUYECTBA IIFOKO3bl B TUTATEIIbHON
cpene NpuBOAUT K noBbleHUIO YpoBHA HTAM® B kierke). CAP, cBs3annbiii ¢ TAM®, npucoenu-
nsercsa k JJHK u crumynupyer PHK-nonumepasy, npu 3Tom ee akTUBHOCTH yBennuubaercst B20-50

pas.

Penpeccop cBsizaH ¢ ONEPOHOM B OTCYTCTBHE JIAKTO3bI.
A. [lononHUTE CTPOKY:

MIPOMOTOP — MECTO CBSI3bIBaAHUS ;

OIIepaTOp — MECTO CBSI3bIBAHUS .
b. N300pa3uTe cxemaTHuecKu, UCMOIb3Ys MpeuiaraemMble BbIlle GOPMBI ISl YUaCTHUKOB, UX

pacrioyio’keHNe Ha OINEepOHe MPH CIEAYIOUINX 4-X COCTOSHUAX. B kakoMm U3 HUX OyIyT CHHTE3UpO-
BaHbl O€JIKH, KOJUPYEMbIE OIIEPOHOM?

KoMmoHeHT cpeibl 1 2 3 4
JlakTo3a + — — +
I'imroko3a + + — —

1
2
3
4

3aoanue4. PacnonioxuTe B TMPaBWIBHOW TOCIEIOBATEIHHOCTH dTambl npoBeneHus [1L[P-

JUAarHOCTHUKH.

A. lenarypanusa /JJHK.

b. Beinenenue JIHK u3 Guonornyeckoro marepuarna.

B. YaBoenune IHK ¢ momompto Taq-nonumepassl.

I'. «Omxury npaiimepa.

J1. OnexTpodopes B reie U aHAIU3 aMIUTH(PUITIPOBAHHBIX (DParMEHTOB.
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ITaJI0HbI OTBETOB K PelIeHUI0 3a1aHu il
Jlna camonpogepku ucxoo0nozo ypoeHsa 3HAHUIL
1-A3;b1;B4;,T'5; 12.2—-(AHK—-A, b, I; PHK - B, E, X, ; IHK u PHK - T, K, 3).
3-A7;b3;B10;T 4, 19;E6; K 11;32; 1 1;KS5.
Jlna camocmoamenwvhou pabomut.
2-A,B.3-A4b1;B2;T"6; A5;E3.

TEMA 23. BEJIKA COEJUHUTEJbLHBIX TKAHEN

AKTYaJIbHOCTH T€MbI

CoenuHuTeNbHBIE TKAHU— CaMbl€ PAaCIPOCTPAHEHHbIE TKAHU B OpPraHU3ME YellOBeKa, Ompe-
JeNAoImue ero  Mop(}oJIorudeckyro U (QyHKIIMOHAIBHYIO IEIOCTHOCTh. J[Js HUX XapaKTepHBI:
YHHUBEPCAITbHOCTh, TKaHEBas M BUAOBAS CIEUU(PHUUYHOCTh, MHOTOKOMIIOHEHTHOCTb, MOJIUMOPHU3M,
BBICOKAsA CIIOCOOHOCTH K afanTtanuu. CoOeIMHUTENIbHbIE TKAaHU OTJIMYAIOTCS OT APYruX TKaHEH mpe-
o0naziaHueM MEXKIJIETOYHOTO BelecTBa (MaTpUKca) Hall KICTOYHBIMU d3JeMeHTaMU. OCHOBHBIM
KOMITOHEHTOM BHEKJIETOYHOTO MAaTPUKCA COCIMHHUTEIIbHBIX TKaHEU SBJISIFOTCS OEJKH, TJIaBHBIM 00-
pa3oMm, CIoKHbIe O€JIKHU — TMJIMKONPOTEHUHBI. 3HaHHEe MOP(OIOTUH U XUMHUYECKOTO COCTaBa U Mo-
HHUMaHHE META0OJUYECKUX MPOIIECCOB, XapaKTEPHBIX /I COGAUHUTEIBHBIX TKAHEH, JIeXKaT B OCHO-
Be 2 (deKTUBHON NPODUITAKTUKY U JICYCHHUS] CTOMATOJIOIMYECKUX 3a00IeBaHUIA.

Mean 3ansaTUs

CdopmupoBaTh mpeacTaBIeHHE 0 MHOTOOOpa3uu (OpPM COCTUHUTEIIBHBIX TKAHEH U CIICIIH-
(rUECKOM MOJIEKYIISIPHOM COCTaBe KaXI0H (GOPMBI /151 IOHUMaHUsI MEXaHU3MOB BOSHUKHOBEHHS U
pa3BuTHs 3a00J1€BaHUi (B TOM YHCIIE CTOMATOJIOTHYECKHUX ), Pa3paboTKH Mep MPO(UIAKTHKH U Me-
TOJIOB JICUCHHSL.

TpeboBanus K HCXOHOMY YPOBHIO 3HAHUIM

J1J15 TOJTHOTO YCBOGHHS TEMbI HEOOXOAUMO TTOBTOPHUTD:

® U3 . mopghonocuu:

— BUJIBI COeMHUTENbHBIX TKAHEH;

— 0CO0EHHOCTH MOP(}OTOTHIECKOTO CTPOCHUS COSUHUTEIHHBIX TKAHEH;

® OUOOP2AHUYECKOU XUMULL:

— KJacCU(UKAIUIO YTIIEBOIOB;

— CTpPOCHHE TeTEepOINOIHCAXaPHUIOB, BXOISAIMIMX B COCTAaB OCHOBHOTO BEIIECTBA COEIMHU-
TENbHBIX TKaHEH.

I_[.]'lﬂ CaMOIIPOBEPKU UCXOTHOI'0 YPOBHSA 3HAHUI BBLINOJHUTE cjeayrmue sailanus:

3aoanue 1. IlogOepute KaxaoMy TUIY COeIMHUTENbHON TKaHU (A—/]) XapakTepHble s Hee
KJIETKH M3 CIEAYIOIIEro CHucka Ha3BaHUM KieTok: 1) ¢ubpobiact; 2) TKaHeBBIH 0a3o¢pui;
3) amumonut; 4) XOoHApOOMacT, 5) ocTteokyiact; 6) ocrteodsact; 7) THCTHOUUT; 8) (GUOPOIUT;
9) menanonut; 10) MyKouur.

A. PpIxJias BOJJOKHHCTAS. I'. XpsieBast TKaHb.

b. IImoTHast BOJIOKHHUCTAS. J1. KocTHast TKaHb.

B. CoemnuurensHas TKaHb CO CIEMAILHLIMU CBOMCTBAMHU.

3aoanue 2. Kakue U3 HUKENEPEUNCICHHBIX COSTMHEHUN HE OTHOCATCS K reTepornoimncaxa-
punam?
A. I'manyponoBas kucnora. J[. Kieruatka.

b. I'enapus. E. I'mokypoHOBas KACIIOTA.
B. I'nmukores. K. Xonapoutuucymnbdar.
T'. IlexkTnH. 3. N-ameTmirarakro3aMuH.

Hpa@uﬂbHOCl’l’lb peweHuﬁ npoeepbnie, conocmaesue ux ¢ ImajloHadmMu omeenioe.
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Bomnpocsl 1i1st 00CyKIeHUst

1. KonmnareH. AMUHOKHCIIOTHBIM COCTaB, OCOOCHHOCTH MPOCTPAHCTBEHHOMW CTPYKTYphI. U30-
KostareHsl. OCOOEHHOCTH CHMHTE3a KoJulareHa. BHyTpu- 1 BHEKJIETOUHBIE ATaIlBI IpoLecca 0opa3o-
BaHUS «3PEIOroy KoJIareHa.

2. DnactuH. Ponp B opranm3me. OCOOCHHOCTH TIEPBHYHOW CTPYKTYpHl. 3HAUCHUE BHEKIIC-
TOYHBIX 3TAOB B MeXaHU3Max (pOPMUPOBAHHUS 3PEION IACTUYECKON TKAHU.

3. benkoBo-yriaeBoAHbIe KOMIUICKCHL. [IpHHIMIIBI KiaccUpHUKAIMKM;, OWOJIOTHYECKasi PpOJb;
MEXaHHM3MBbI CHHTE3a U pacraja.

4. OubpUIUISIpHBIC aAre3uBHBIC OCIKM BHEKJIETOYHOTO MaTpuKca U uX QyHknud. Poib ux B
HOpPME U MPU NaTOJIOTHH.

5. Ocobennoctu 0EIKOBOTO COCTaBa KOCTHOM TkaHel. HekomareHoBsle Oeliku, OMoOJIOrHYe-
CKasl poJib.

JUTEPATYPA
Ocnognasn
1. Buonozuueckas xumus / B. K. Kyxra [u ap.]. M., Munck : Bunowm, Acap, 2008. C. 625-636,
2. Kowncnexm nexkii.
3. Buonozuueckas xumust / A. J1. Taranosuu [u ap.]. Munck : Benapycs, 2013, C. 216-225.
Hononnumenvnan
1. Buoxumus yenoseka / P. Mappu [u ap.].M. : Mup, 1993.

2. Buoxumusi COeTUHUTEBHOM TKAaHU M OPTaHOB TOJIOCTH pTa : yued. mocooue /. U. Oneuxwuii [u np.]. MUHCK,
2002. 62 c.

3aganus 1J151 CAaMOCTOATEIBLHON PadoThI

3aoanue 1. CoequHUTENbHAS TKaHb — OJIHA U3 YETHIPEX IVIaBHBIX TKaHEH Mo3BOHOYHbIX. Ka-
KHe GYHKLIUHU HE IPUCYLIH COCTUHUTENbHOM TKaHU YesoBeKa?

A. OnopHas. I'. bapbepHasi. K. TpancnoptHas.
b. PenaparuBHas. J1. JIpixarenbHasl. 3. Merabonnueckasi.
B. DHepreruueckas. E. Jlenonupyromas.

3a0anue 2. BCOMHHUTE, YTO XMMHUYECKYIO OCHOBY MEXKIETOYHOTO MAaTPHUKCA COCTaBIISIOT
6enkoBo-yrineBoanble komiuiekcsl (BYK), koTopele kinaccuuumpyroTcst o KOJIUYEeCTBY YIieBOIOB
B KOMIUIEKCE M KaueCTBEHHOMY COCTaBY 3TuX yrieBojoB. [lonbepute mis xaxaoro tuna BYK
(A-B) cooTBeTcTBYyIOIINE XapaKTEPUCTUKH.

BYK Jons yriaeBogos Oco0eHHOCTH MOHOCAXAPUIO0B
A. I'TMKONpOTENHBI 1. 10-50 % yrneBomoB |. He coeprxaT ypOHOBBIX KUCIIOT
b. IIporeornukasbl 2. < 10 yrineBonoB Il. Cogepxat ypoHOBBIE KHCTIOTHI
B. MykonpoTenHbl 3.>95 % yrneBonoB

3aoanue 3. KonnareHoBble Oenku cocTaBisitoT 25 % Bcex OenkoB. [lockonbky monumnen-
TUJHBIE 1IeNHM KOJUIareHa KOJUPYIOTCS pa3HbIMH I€éHaMH, W3BECTHO CBbIlIe 20 THUIIOB KoJulare-
Ha — HW30KOJUIareHbl. B OTAEeNbHBIX THUMAX COEIMHUTEIBHON TKaHU M30KOJUIAr€Hbl BHIMOJIHSIOT
pa3Hble QyHKIUH.

3.1. [TogOepute nmapsl (TUIT KOJUTAareHa — QYHKIINS).

1. Kosunarensl, o6pasyromuue GuoOpusIbL. A. Komnarenst tuna I-I111.

2. Konmarensl, o0pasyroiue ceTy. b. Komnarenst Tuma IX, XII.

3. Kosunarensl, accorunpoBannbie ¢ puOpmutamu.  B. Komarenst tuna 1V, VII.

3.2. PaccTaBbTe B HYKHOM MOPSJKE 3TANbl BHYTPUKIETOYHOIO MPOIIECCUHTA KOJIareHa.

A. TunpokcuiaupoBanue JU3MHA U TPOJIMHA.

b. OGpa3oBanne BHYTpH- U MEXKIIETIOUYCUHBIX TUCYIb(PUIHBIX CBSI3CH.

B. I'nuko3unupoBaHnue. I'. Y ianeHnue CUrHaJIILHOIO MENTH/IA.

J1. O6pazoBanHue TPOINHOW CIHPATTIH.
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3.3. Beibepure U3 CleayIOIIero CIUCKa HEKOJUIAaT€HOBBIE OCJIKM COSAMHUTEIHHBIX TKAHEH.
A. DnacTuH. B. Komnnares. J1. AnpOymuH. K. JlamunuH.
b. Arpekas. I'. ®ubponextnn.  E. GubpusumH. 3. ®ubpomMoayIHH.

Hpa6uﬂbHOCn’Ib PEULEHUA nposepbhnie, CONoCmasue Ux ¢ SmaloHamu oneemaos.

IIpoBepbTe Bamu 3HaHus (CAMOKOHTPOJIb YCBOEHHUS TE€MbI)

3aodanue 1.Ilogbepute K COOTBETCTBYIOIIUM TJIHKO3aMUHOTIHKaHAM (A—E) KOMIIOHEHTBI
(1-6), BXOmSIIHE B X COCTAB.

1. N-anerun-D-ranakrozamuH. A. Xouapoutuncynbdatsl A, C.
2. N-anetun-D-riaroko3aMuH. b. IlepmaTtancynbdar.

3. D-ritokypoHOBast KUCIIOTA. B. I'enapun.

4. L-uaypoHOBasi KHCIIOTA. I'. T'enapancynbdar.

5. Cepnas kuciora. . I'manypoHOBas KHCJIOTA.

6. 'anakTo3a. E. Keparaucynbdar.

3aoanue 2. BeiGepute npaBUIbHBIN OTBET.
DNacTUH OTJIMYAETCs OT KOJUIareHa OTCYTCTBUEM:

1. I'mumuna. 6. l'mapokcunpouna.
2. TpoitHoii ciupanu. 7. 'mppoxcunusuza.
3. [Iponuna. 8. IloBTropoB ['mu-X-Y.

4. JlonmonHuTeNnbHBIX menTuaoB Ha N- u C-KOHIIax.
5. YrieBonos.

3aoanue 3. BeiGepute mpaBUIbHBIN OTBET.

K HekommareHoBbIM O€TKaM XpSIICBON TKAHU OTHOCATCS:

1. ®ubpomoayauH. 3. JlJamuHUH. 5. OCTEOHEKTHH. 7. burnukas.

2. Tpombocnionaun. 4. JlekopuH. 6. DnacTuH. 8. OcTeoKkanblMH.

3aoanue 4. Beibepute MpaBUIbHBIN OTBET.

[TocnenoBarenpHOCTh R-G-D B GMOpHIUISPHBIX aJre3WBHBIX OCJIKaxX MPEJICTaBICHA CIIETYIO-
IIIUM aMHUHOKHUCIIOTHBIM TPUILIIETOM:

1. I'mu-Acn-Apr. 3. Act-I'my-I'nu. 5. 'mu-Apr-Acr.

2. Apr-I'nmy-Acm. 4. Apr-I'mu-Acm. 6. Apr-Acn-I'nu.

ITaJIOHBI OTBETOB K pPellieHUI0 3aaHu
Jna camonposepku ucxo0nozo ypoensa 3Hanui
1-A1,2,7,8,51,8;,B3,9,10;I"4; 15,6.2-B, Jl,E, 3.
na camocmoamenvnoii padomot.
1-B,,K.2-(A-2-1;6-3-1I;B-1-1).31-1A;2B;35.32-T,A,B, b, /1. 3.3 -5,
I L,E, K 3.

TEMA 24. TIEPEYEHDb BOIMTPOCOB JJIs1 HOATOTOBKU K KOJVIOKBUYMY
11O TEMAM «OBMEH HYKJVIEOITPOTEHMHOB», «xsMOCHUHTE3 JHK,
PHK M BEJIKA», «<BEJIKH COEJWHUTEJIBbHBIX TKAHEN»

1. Hyxneotuzapl: ctpoeHne U (yHKIMU. 3HATh HOMEHKJIATYpy U YMEThb MUCAaTh (OPMYIIBI
A30THUCTHIX OCHOBAHWH, HYKJIEO3WJIOB W HYKJICOTHJIOB, M300pakaTh 0Opa3oBaHUE 3/-5/-(1)oc<b0-
I3(GUPHON CBSI3M MEXITy HYKJICOTUAMHU.

2. Ocob6ennoctu crpoenust JJHK u PHK Ha ypoBHe mepBUYHON, BTOPUYHONH M TPETHIYHON
CTPYKTYpBI (CTPOEHHE HYKIIEOCOM).

3. TlepeBapuBaHue HYKJICONPOTEUHOB B )KEIyJOUHO-KUIIIEUHOM TPaKTe.

4. Ilytu peyTHIM3UIMM a30TUCTBIX OCHOBAHUM U HYKJIEO3UJIOB B KIIETKE.
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5. KoHeuHble MPOMYKTHI pacmaia MypUHOBBIX W MUPUMUIUHOBBIX HYKICOTHUIOB. Peakimu
o0pa3oBaHMs MOYEBOW KUCIOTHI. [ MNepypuKeMusi: MPUUUHBI U [TOCIIEICTBUS.

6. buocuHTe3 MypHHOBBIX U MUPUMHIMHOBBIX HYKJICOTHAOB de novo: cyOCTpaThl, KIIOUEBbIE
(bepMeHTbI, OCHOBHbIE POMEKYTOUHBIE TPOAYKTHI. Perynsanus cuntesa. Pois BUTaMUHOB.

7. TlpuMeHeHHe B MEIUIMHE CHHTETHUECKUX CTPYKTYPHBIX aHAJIOrOB HYKJICO3UIOB U (hosu-
€BOM KHUCIIOTBHI.

8. OO6pazoBanue ae3okcupubonykineotuoB i cuareza JJHK (cxema).

9. Pemnmukanus. Cyoctpatsl, pepmeHTsl, MexaHu3M. OCOOCHHOCTH Y DYKapHOT.

10. Tpanckpumuusi. PepMeHTHI, CyOCTpaThl, MEXaHU3M, OCOOCHHOCTH Y SYKAPHOT, PeryJIsIIHSL.

11. T'eneTrueckuii KOJ U €ro XapaKTepUCTHKA.

12. Pexoruumust 1 cOOCTBEHHO TPAHCISAIMS Kak ATambl OMOCHMHTE3a Oenka B KIETKe (poJib
TPHK, APCa3bl, cTpoeHre pubOCOM M OOIIHME MPUHIUIBI MEXaHW3Ma TPAHCISAIUUA, UCTOUYHUKH
SHepruu AJsi OnocuHTes3a Oeska, perysuus).

13. Buabl mocTTpaHCISAIIMOHHON MOU(UKAITUN OCIIKOB.

14. CoBpeMeHHBIE METO/BI MOJIEKYJIIPHOM OHOJIOTMM U WX NPUMEHEHUE B MEAUIIMHCKOU
npaktuke (I1L[P, reHHas HHXEHEPHS B CTOMATOJIOTHH).

15. KomareH. AMUHOKHCIIOTHBIN COCTaB, 0COOEHHOCTH MPOCTPAHCTBEHHOH CTPYKTYpHI. M30-
KOJIJIareHbl.

16. OcobeHHOCTH CHMHTE3a KoJilareHa. BHYTpH- M BHEKJICTOYHBIE dTaIbl Iporecca oOpa3oBa-
HUS «3PEeJIoroy KoJljareHa.

17. Onactun. Ponb B opranuzme. OCoOOEHHOCTH MEPBUYHON CTPYKTYphI. 3HAYE€HUE BHEKIIE-
TOYHBIX JTAOB B MEXaHU3MaxX (pOPMUPOBAHUS 3pEION IMACTUIECKON TKAHU.

18. benkoBo-yrieBoIHBIE KOMIUIEKCHI. [IpWHIMIBI KiaccuuKamm; OHOJIOrHYecKas poJb;
MEXaHHM3MBbI CHHTE3a U pacraja.

19. ®ubpwuisipHbIe aare3uBHBIE OCIKM BHEKJICTOYHOTO MaTpuKca M uxX (GyHKuuu. Poib ux B
HOpPME U MPU NaTOJIOTHH.

20. OcobenHoCTH OEIKOBOIO COCTaBa KOCTHOM TKaHel. HekoiareHoBble Oenku, OHooruye-
CKasl poJib.

TEMA 25. OBIIIASA XAPAKTEPUCTUKA U OCOBEHHOCTHU BUOJOTNMYECKOTI'O
JIEMCTBUSI TOPMOHOB. MEXAHWU3MBI JIEVNCTBUSI TOPMOHOB

AKTYaJIbHOCTDH TeMbI

['opMOHBI — MOJEKYIIBI pa3HOW XUMHUYECKOW MPUPOJIbI, CHHTE3UPYEMBIE JKeJie3aMU BHYTPEH-
HeH CCKpCn n/nnm CriCUaJIbHBIMHU KJICTKAaMHW W BBIMTOJIHAIOOIUE POJIb IICPBUYHLBIX IOCPECIHUKOB B
MeXaHHU3Max Mepeayu CUTHATIOB, KOTOPHIMU OOMEHUBAIOTCS KJIETKH B MPOIIECCe )KU3HEACATEIbHO-
cti. CUrHalbHbIE MYTH, KOTOPbIE MHUIUUPYIOTCS TOPMOHAMH, MEPEHOCAT MHPOPMAIMIO BHYTPH
KJIETOK K MCTIOJIHUTEIbHBIM cucTeMaM ((epMEHTbI, KaHaJIbI, POIECCHl CHHTE3a OEJKOB U T.1I.), UTO
o0ecreunBaeT CIAKEHHYI0 HHTETPAIbHYI0 OTBETHYIO PEAKIUIO KIETOK, MOJAEPKUBAs UX MPHUCIIO-
co0JIeHHe K MEHSIIOIIMMCS yCIOBHSIM BO BHEIIHEH Uil KieTok cpene. Hapymenue cunTesa, cekpe-
[[UU, TPAHCTIOPTA U PEIENIINA TOPMOHOB KIIETKAMH JISKUT B OCHOBE MHOT'OOOPA3HBIX SHIOKPUHHBIX
pacctporicTB. [loHMMaHe MEXaHM3MOB TaKUX PACCTPOMCTB — BAXXHOE YCJIOBHE TOYHOM JUArHo-
CTHKH U IeJIeHAPaBIEHHOW TEparuy YHIOKPUHHBIX 3a00ICBaHUIA.

Iean 3ansaTusn

N3yunTh 0COOEHHOCTH YCTPOMCTBA MyTel BHYTPUKIETOUHOTO MEpPEHOCa CHTHaJla B 3aBUCH-
MOCTH OT XMMHUYECKOTO CTPOEHUSI TOPMOHOB, ¥ TUIIOB TOPMOHAJIBHBIX PEIIENTOPOB. YMETh IpUMe-
HATh 3HAHUS O MEXaHU3Me JEWCTBUS WHAMBHIYaJIbHBIX TOPMOHOB Ul OOBSICHEHHS PAaCCTPOWUCTB
MeTa0oaM3Ma MpU HapylIeHUH CUHTE3a, TPAHCIIOPTa FTOPMOHOB M MU3MEHEHHUSX BO BHYTPUKJIETOY-
HBIX IYTSX IIEPEHOCA CUTHAJIA.
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Pexomenayempblie TeMbl 1J151 pedepaTUBHBIX J10KJIAI0B

1. MexaHu3M JIeHCTBUSL CTEPOMIHBIX TOPMOHOB: BHYTPHUKJIETOUHAS PELEMIHs, B3aUMOJICH-
CTBHUE C TCHOMOM KJICTKH, aKTHBAIIHsI CHHTE3a (DEPMEHTOB.

2. Tumbl TOpMOHAIIBHBIX perenTopoB. MexanusMm peneniuu ropMmoHoB 1-TMS u 7-TMS pe-
nentopamu. [IposiBIeHNs HACIEACTBEHHOTO JeeKTa PElenTOPOB.

3. Okcup a3oTa: MPOUCXOXKICHHE, PEryJISITOPHOE JIEHCTBUE B OpPraHU3Me, HCIOIb30BaHUE B
JIEKAPCTBEHHOU TEpaIuu.

4. T'a3000pa3HbIie MOJIEKYJIBl — YYaCTHUKH IIEPEHOCA CUTHAJIOB

5. @akTophl poCcTa, UX PELENTOPBI, MEXaHU3M JCHCTBHS. 3HAYCHUE B MEXKJICTOYHOM B3au-
MOJICUCTBHUH.

6. ['OpMOHBI B MPaKTUKE CTOMATOJIOTA.

TpeOoBaHMs K HCXOHOMY YPOBHIO 3HAHUMI
J1J1s1 TOJTHOTO YCBOCHWMSI TEMBI HEOOXOIMMO TIOBTOPHTb:
® U3aHAMOMUUYEN08eKd.
— AHATOMMIO XKeJie3 BHYTPEHHEH CEeKpeInu;
® ucmonocuu.
— THUCTOJIOTMYECKOE CTPOCHUE JKeJie3 BHYTPEHHEN CEKPEIIMN U TOPMOHBI, CHHTE3UPyEMbIC UMU;
— AllY/I-cucremy;
— THIIBI TOPMOHAIBHOM CEKPEIUU: SHIOKPUHHYI0, HSMPOIHAOKPHUHHYIO, Mapa- U ayTOKPUHHYIO;
® OUOOP2AHUYECKOU XUMULL:
— CTPOEHHUE U CBOMCTBA OEJIKOB U MEINTU/IOB;
— XOJIECTEPOJI U CTEPOUBl — CTPOCHUE U CBOMCTBA.

JLJ1sl IpoBepKYU UCXOAHOI0 YPOBHS 3HAHMI BBINOJIHUTE CJIeYIONIUe 32 IaHNUS:

3aoanue 1.Ilonobepute COOTBETCTBYIONIUE APl TOPMOH — MCTOUYHUK TOPMOHA!
A. o-Knetkn octpoBkoB JlaHreprasca. 1. I'mrokaros.

b. B-Knetku octpoBkoB Jlanreprasnca. 2. MuHepanoKOpTUKOUIBI.
B. C-KneTku muTOBUIHON HKee3bl. 3. [ MIOKOKOPTUKOUIBL.

I'. @omnukynspHbIe KIETKU IIUTOBUAHOM kene3bl. 4. UHCynuH.

J1. CeruaTasi 30Ha KOpbI HaATIOYEYHUKOB. 5. IlonoBsle TOPMOHBI.

E. IlyuxoBas 30Ha KOpbI HAATIOYEUHUKOB. 6. TUpEOKaIbIIUTOHUH.

K. KiyboukoBast 30Ha KOpbI HAJATIOYEYHUKOB. 7. TupOKCHUH.

3aoanue 2. BeiGepute mpaBUIbHBIN OTBET: TEPMUH «HJAOKPUHHBIIN HCIIONB3YIOT €CIU:

A. T'OpMOH, CUHTE3UPYEMbIA KIIETKOH, BBIJICIAECTCS B OKPYKAIOIIYIO CPEy U JIEMCTBYET Ha
PAIOM PaACIIONI0KEHHBIE KIIETKH.

b. 'opMOH, cHHTE3UpPYEMBIN KIIETKOM, BBIJIEISAETCS B OKPYXKAIOUIYIO CpEely M JIEUCTBYET Ha
KJIETKY, B KOTOPOW OH OBLJI CHHTE3UPOBAH.

B. Helipomenuarop, BbIAEISIETCA HEUPOHAMU B CHHAIITUYECKOE IIPOCTPAHCTBO.

I'. 'opMOH, CHHTE3UpPYEMBIN KJIETKOW, BBIJIEIAETCS B KPOBb U JIEVCTBYET HA OTJAJICHHbBIE OT
MeCTa CUHTE3a KJIETKHU.

3aoanue 3. Kakvue ropMOHBI CEKPETUPYIOTCS U PHU30M?
A. OKCUTOIHH. B. Cratunsl. . MenaTtoHuH.
b. JIuGepunsl. I'. Ceporonun. E. MenanouuToCTUMYJIMP YOI TOPMOH.

Hpaeuﬂbnocmb pewenuﬁ npoeepbnie, conocmaesue ux ¢ ImajloHadmMu omeenioe.

Bonpocs! nu1s1 06cyxneHus

1. Knaccudukaiysi TopMOHOB.

2. OCOOEHHOCTH CHHTE3a TOPMOHOB OEITKOBO-TIEMTHUIHON TPUPOIBI, CTEPOUTHON TPUPOJIBI,
MIPOU3BO/IHBIX JIUITHIOB.

3. OcoOeHHOCTH OMOJIOTHYECKOTO JIEUCTBHS TOPMOHOB. TpaHCTIOPT KPOBBIO.
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4. TlonsTue «peuentop ropMoHay. Kinaccudukanus penentopoB: BHYTPUKICTOYHBIE PEIEII-
TOPHI (SAEPHBIC U IIUTO30JIBHEIE), PEIENITOPHI IUTOIUIa3MaTHYecKoi MeMOpansI (ctpoeruel -TMS u
7-TMS-pertienTopoB).

5. MexaHu3M JeHCTBHS TOPMOHOB: CTEPOUIHON, aMUHOKUCIOTHOW M OEITKOBO-TICTITHUIHON
MIPUPOJIBL.

6. Knaccudukarmus G-6enxoB u MexaHU3M uX (yHKIHMOHUpoBaHus. [locnencTBus HapyieHui
uX QyHKLIHH.

7. TloHsiTue O BTOPUYHBIX MOCPEAHHUKAX IEHCTBUS TOPMOHOB (LIMKJIUYECKUE HYKJICOTH]IBI,
UT®, Ca**, nuanmrinuepon).

8. PacrBopumasi u MeMOpaHOCBsi3aHHAs I'yaHMUIIATHHKIA3bl. OKCH a30Ta.

9. Anenwmnarnukiasa u ¢pocdonunaza C. X poib B KIETKe.

10. Posb MpOTEMHKWHA3 B KJIETKE.

JIMTEPATYPA

Ocnognasn
1. Buonoeuueckas xumust / B. K. Kyxra [u mp.]. M., Munck : Burom, Acap, 2008. C. 427-454.
Koncnexm nexuuni.
Buonoeuuecrkan xumus / A. J1. Taranosud [u np.]. Munck : benapycs, 2013. C.144-152.
Hononnumensnan

1. Cmpoes, E. A. buonornueckas xumus / E. A. Ctpoes. M. : Bricmras mkomna, 1986. C. 370-412.

2. Mapwann, B. Knuandeckas 6moxumus / B. Mapmamn. CII6., 2002. 380 c.

3. Pykogoocmeo mo ximHUYecKo# sHnokpuHonorun / nox pen. H. T. Crapkosoii. CII6., 1996. C. 7-10, 201
279, 296-376.

wmn

3aganus 1J151 CAaMOCTOATEIBLHOM padoThI

3aoanue 1. BcnoMHUTE, KaKUE TOPMOHBI CBSI3BIBAIOTCS C BHYTPUKJIETOUHBIMHU pELIEITOPaMH,
a Kakue —C pelenTopaMu, BCTPOCHHBIMH B IIUTOIUIA3MaTHYECKyt0 MeMOpany. OOpaTtuTe BHHUMa-
HHUE, 4TO IpHU HATOJIOTUU PELENTOPOB TKAHU-MMIIEHU TepseTcs YyBCTBUTEIBHOCTb K T'OPMOHY
(TOpMOH HE BBI30BET COOTBETCTBYIOIIETO META00INIECKOTO OTBETA).

1.1. B xnMHUKY TOCTYNHII OOJIBHOM B COCTOSIHUM TMIIEPIIIMKEMUYECKON KOMbI. BBeenue nn-
Cy/IMHa HE HOPMAaJHM30BaJO KOHIIEHTPAIMIO TIIIOKO3bI KpoBH. Kakyro NMpHUMHY THUIEPTIUKEMHUH
MO>KHO HPENOI0XKUTE Yy 60JIbHOT0?

A. AHOMaNMs KJIETOYHBIX PEUEHTOPOB.

b. I'mnep¢dyHKIMS TOPMOHOB KOPbI HAIIOYEYHHKOB.

B. HctuHHas TMIIONHCYIMHEMUS.

I'. Onyxounpb 6a30(UABHBIX KIETOK runodusa.

J1. Onyxoi1b MO3TOBOTO CJIOSl HAIIOYCYHIKOB

1.2. ¥V nabopaTopHbIX >KMBOTHBIX, OJBEPIIINXCS ACHCTBUIO MYTareHHOrO BEIlecTBa, OOHa-
PYXHJIU B TKaHSX aJCHWIATIHUKIA3Y C HU3KOW aKTUBHOCTHIO. K KakoMy ropMoHy OyayT HedyB-
CTBHUTEJbHBI OPTraHbI-MUIIEHU Y 3TUX KUBOTHBIX?

A. Octpaguony. b. Tupokcuny. B. I'mokarony. I'.IIporecrepony. [I. Anpaoctepony.

3aoanue 2. BCHOMHUTE XUMHUYECKYIO IPUPOTY TOPMOHOB.

2.1. CtyneHTy NpemIoKUIN CMOICTUPOBATh OMOCUHTE3 aJipeHAIMHA, WCIIOJIB3Ysl B KaueCTBE
MCTOYHMKA (PEPMEHTOB FOMOT'€HAT MO3TOBOTO CJIOSI HA/IMOYEYHHUKOB, a B KaUeCcTBE cyOcTpaTra — OJIHO
13 HWKEHAa3BaHHBIX BenlecTB. CTYAEHT HE CIPABUIICS C 3a/IaHUEM, TaK KaK MCIIOJIb30Bal JUIsl CHHTE3A:

A. Inokcudenunananun. b. @enunananud.  B. Tupozun. T Jlmzun. . Hodamus.

2.2. 'Y BGOJBHBIX C OMYXOJbI0 KIYOOUKOBOW 30HBI HAMOYCUHUKA B TPH pa3a yBEIMUNBACTCS
OMOCHHTE3 KOPTU30J1a M KOPTUKOCTepoHa U B 70 pa3 Bo3pacTaeT OMOCHHTE3 allbJI0CTEPOHA. Y KKUTE
METabOJIUT, UCTIONB30BAHUE KOTOPOTO PE3KO YBEITUUMBAETCS:

A. Cykuumnun-KoA.  b. Oprocrepon.  B. Xomun. I'. Metnonun. 1. Xonecrepon.

2.3. Kakoil u3 HUKENepeunCcIeHHbIX TOPMOHOB HE SIBIIIETCS IIMKOIPOTEUHOM?

A. ComMaTOTpOIHUH. B. JTroTenHU3UPYIOIINI TOPMOH.

b. TupeorponuH. I'. ®onnuKyI0CTUMYIUPYIOIIUA TOPMOH.
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3adanue 3. BTOpUIHBIMU TTOCPETHUKAMHE JICHCTBUSI TOPMOHOB Ha KIIETKY SIBJISTFOTCSI IIUKJTHYE-
ckue Hykieotuasl, UTO, Ca2+, JUAWITIUIepo. 3anoMHute, 4To HTAM® 1o cBoeMy BIHMSHUIO HA
MeTa00JIN3M KIIETKH BJIsieTcst anTaronuctoM nl Md.

3.1. bonbHOMY B TeueHUe HEeAeNU BBOIIIIN Mpenapat TeoPInH — UHruoutop gochoansc-
tepa3sl TAM®. HanpaBieHHOCTh M3MEHEHH MeTaboin3Ma y TaKoro manudeHTa Oyzaer momoOHa
JNIEUCTBUIO:

A. Anpenanuna. B. Anbnocrepona.

b. JIe30KCUKOPTUKOCTEPOHA. I'. KopTuzouna. . Dcrpanuona.

3.2. Y GOMpbHOrO JUarHOCTUPOBAHA OMYXOJIb MO3TOBOTO CJIOSI HA/AMTOUYEYHUKOB — (PEOXpOMO-
UTOMA. YPOBEHb KaKOr0 BTOPUYHOTO MOCPEIHUKA OyA€T MOBBIIIATHCS IIPU 3TOM 3200IeBaHUU?

A.uAM®.  b. [Ipocrarnangunel.  B. nTM®. TI'. Ca-kanemonyiun. . (I’ MO.

3.3. boibHOM MOCTYNMJI B KJIMHUKY C TUMNEPTIMKEMUEH B pe3yibTaTe pa3BUTUSA OMYXOJIH,
npoayuupyroiei aapeHaaud. C MOMOIIBI0 BBEICHUS KaKMX BEIIECTB MOXHO YMEHBIIUTh MHTECH-
CUBHOCTD JICHCTBUS aJipeHaMHA Ha OpraHbl-MUIIEHU?

A. AktuBarops! pochoanscTepass. I ul'M®.

b. tAMO. J1. UTHruOUTOPHI KAJIBIIMEBBIX KAHAJIOB.

B. IIpocrarnaninssl.

3.4. Kakoe 13 Ha3BaHHBIX COCJAMHEHUN HE SIBISIETCS BTOPHUYHBIM MOCPEAHUKOM B JCHCTBHUH
TOPMOHOB?

A. Muanwiriauuepont. b. tAM®. B. uf'M®. . Ca?. J. I'M®.

Hpa€uﬂbHOCmb pemelmﬁ npoeepbnie, conocmasue ux ¢ dnajioOHaAmMu omeenioes.

IIpoBepbTe cBOM 3HAHMSA (CAMOKOHTPOJIb YCBOEHUS T€MbI)

3aoanue 1. BuyTpusiiepHble perenTopbl 0OHapy>KEeHBbI JJIs:
A. AnpeHanuHa. B. Menaronuna.
b. TpuiionTupoHuHa. I'. 'opmoHna pocra. [. CepoTonuHa.

3aoanue 2. ®ochonumaza, pacuierusromas GocHaTHININHOZUTON Ha JUAMITIIAIEPOT U
HUT®, s10:
A. ®ochonumnaza A;. b, Dochonunaza A, B. Dochonunaza C. [I'. dochonunaza D.

3aoanue 3. Kakoii n3 HIDKENIEPEUNCIEHHBIX TOPMOHOB HE SIBJISIETCS] CTEPOUIOM?

A. Kopruszonn. B. JIakTOreHHBIN TOPMOH.

b. AnpnocTepon. I'. TIporecrepoH. . uruapokcuxonekaabiiudepot.
3aoanue 4. Kakoii n3 HXKENEPEUNCIEHHBIX TOPMOHOB HE SIBJIETCS MEeNTHIOM?

A. OKCUTOLIHH. B. I'mrokaros.

b. TpuiionTupoHUH. I'. Bazonpeccun. J1. Tupeonubepus.

3aoanue 5. Gs-0eNKN CTUMYJIUPYIOT aKTHBHOCTH aJCHHJIATIIMKIIA3bI, OJTHAKO 3TO JICHCTBHE
KpPaTKOBPEMEHHO, YTO 00YCIOBIIEHO:

A. AT®-a3H0l aKTUBHOCTBIO 0I-CYOHETHHUITBI.

b. AT®-a3H0#t aKTUBHOCTBIO Y-CYObEAMHHUIIBL.

B. ®ocdoamdcrepaznoii akTuBHOCTBIO Gg-Oernka.

I'. ®ocdonunasznoit akTuBHOCTBIO Gs-Oenka.

J1. I'T®-a3H0i1 aKTUBHOCTBIO 0-CyObETUHUIIBI.

E. AT®-a3H0li aKTUBHOCTBIO Y-CyObETUHHIIBI.

3aoanue 6. PochopunrpoBaHre aMHHOKUCIIOT, coxepkanmx OH-rpymmsl, B perenropax rop-
MOHOB IIPOMCXOJIUT C y4acTheM KuHa3. Ha30BUTe KMHA3bl, KOTOPbIE KaTAIM3UPYIOT 3TU PEaKIHHU:

A. Tup-xunaza. B. Cep/Tpe-kunasa. J. Tup/ruc-xuHaza.

b. Tpu/tpe-kunaza.  I'. Tup/cep/Tpe-kuna3a. E. Tup/Ban-kunasa.
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3aoanue 7. BeibepuTte BTOPHYHBIN TOCPETHUK ACHCTBHUS OKCUTOIMHA.
A.Ca?. B. uAM®. B.ualM®. TI. uanunrmunepon. [l Oxeun azota. E. UTO.

ITajI0HbI OTBETOB K PelIeHUI0 3a1aHu il
/Jlna camonpoeepku ucxo0nozo ypoeHsa 3HaHulL:
1-A1L;b4,B6; T 7,15, E3;XK2.2-T.3T, JI.
Jlna camocmosamenvnou padomel:
11-A.12-B.21-T.22-1.23-A.31-A.32-A.33-A,T.34-]1.

TEMA 26. BHOXUMMUS TOPMOHOB. 'OPMOHBI T'HIIOTAJIAMYCA, TUITIO®U3A,
KOPBbI HAATIOYEYHUKOB, 'OPMOHBI UTOBUHOMU KEJIE3bI.
ITOJIOBBIE 'OPMOHBbI. KAYECTBEHHBIE PEAKIIMU HA TOPMOHBI

AKTyaJILHOCTb TEMBbI

JKeine3bl BHYTPEHHEHN CEKpELUU NMPOIYLUPYIOT U BBIJIEISAIOT B KPOBb TOPMOHBI, KOTOPBIE BIIU-
SIOT Ha OOMEH BEIIECTB, U3MEHsISI (DYHKIMIO BCErO OpraHM3Ma WM OTAEIbHBIX OPraHOB U CHCTEM.
3HaHUE MOJICKYJIIPHBIX MEXAaHU3MOB BJIIMSIHUSI TOPMOHOB Ha OPraHU3M B HOPME U IPH MaTOJIOTHYe-
CKHMX COCTOSIHUSIX Ba)KHO ISl HOHUMAHUSPETYISATOPHON POIH SHAOKPUHHOM CUCTEMBI, B KOHTPOJIE
OCHOBHBIX ITPOLIECCOB KU3HEAEATEIIBHOCTH YEJIOBEKA.

Mean 3ansaTUs

3akpenuTh 3HAHUS O XUMUYECKOM CTPOCHUM, MEXaHU3MaX JIEHCTBUSI TOPMOHOB TUIIOTAIAMYCA,
runoduza, KOpbl HAAMOYEYHUKOB, IIIUTOBUIHOMN KENe3bIH MOJOBBIX TOpMOHOB.M3yunTh UX OMOIOTH-
YECKYIO pOJIb B HOPME Y MPU SHAOKPUHHOM MaTOJIOTUH.

TpeOoBanus K HCXOAHOMY YPOBHIO 3HAHU I
TpeboBanust Te ke, 4YTO U K IPEIBIIYIIEMY 3aHITHIO.
JUJ1s IOJTHOTO YCBOEHUS TEMbI HEOOXO0IMMO TOBTOPUTH:
® U30UOXUMUU:
— MEXaHU3MBbI JCHCTBUS TOPMOHOB.

JLJ1s1 NPOBEPKHU MCXOAHOI0 YPOBHS 3HAHNI BBINOJTHHUTE CICAYIOLINE 32 aHUA:

3aoanue 1. Ilocne B3aMMOJEHCTBUS C PELIEITOPOM FTOPMOHBI CTEPOUTHON TPUPOJIBIL:

A. AxTuBHpYIOT MeMOpaHoCBsi3aHHbIe G-0eKn I'. CTuMynupyroT aieHIIATIIHKIIA3y
b. CBs3bIBatoTCS ¢ TOPMOHPECHOHCUBHBIMUAJIIE- J.AxtuBupyiot ¢pocdomumnazy C
Mentamu/[HK

A. Tenepupyrot unosuroi -1,4,5-tpudocpar

3aoanue 2. TOpMOH, B3aMMOACHUCTBYIONIMHA C PENENTOpaMH C THPO3MHKMHA3HON aKTHBHO-
CTBIO, 3TO:

A. Tupokcun H.IIporectepon
b. Uucynun E. PernnoeBas kucmora
B. Tupeorponnn K.Anpenanva

I'.Bazonpeccun

3aoanue 3. HazoBUTE TOPMOHBI, B3aUMO/ICHCTBYIOIINE C PEIENTOPAMH, 00JIaTaOIIUMK CBOM-

cTBaMH (haKTOPOB TPAHCKPHIILIUU:
A.TupokcuH B.Tupeorponux
b.Mucynun I'.Baszonpeccun

HpCIGMJleOCWlb PEULEeHUA nposepbne, COnocmasues e2o ¢ SmailoHom omeemad.
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Bomnpocsl 1i1st 00CyKIeHUst

1. TopMOHBI TuUMOTAIaMyca: XMMHYECKOE CTPOCHHE, THIl PEIENTOpa B KJIETKAX-MHUIICHSX,
KAaCKa/IHbII MEXaHW3M YCWJICHHS TOPMOHAIBHOTO CHTHAJIA, OTBET KJIETOK TUMO(H3a HA JCUCTBUE
JTUOEPUHOB M CTAaTUHOB THIIOTAJIaMYyca.

2. T'opmoHsb! afeHorumnodr3a: XUMHYECKOE CTPOCHHE, TUITBI PELIEITOPOB B TKAHIX-MHUIICHSX,
KaCKaJHbI MEXaHHM3M YCWJICHHS TOPMOHAJIBHOIO CHUTHaNa, peanu3anus 3¢dexkra ropMOHOB Ha
YpOBHE TKaHeH-MuleHel. Posib M30BITOYHON U HEJJOCTATOYHOM CEKPELI TOPMOHOB.

3. ﬂonconepmamne TOPMOHBI IIUTOBUIHOM >KeJie3bl. XUMHUYECKask MPUPOJIa, MEXaHU3M JIEHi-
CTBUS, BIIMAHME HA MeTa0oIu3M. [ uno- u runepTupeos.

4. BazomnpeccuH: XUMHUYECKOE CTPOCHHE, TUIT PELIENITOPOB B TKAHU-MUIIICHH, KACKATHBIN Me-
XaHU3M yCUJICHHS TOPMOHAIBHOTO CUTHAIIA, peanu3anus 3¢ (deKkra Ba30onpeccHa Ha YpOBHE TKaHU-
MuUIIeHU. Pob H30BITOYHOM U HETOCTATOYHOM CeKpeluu Ba3onpecuna. HecaxapHslii quaderT.

5. T'opMOHBI KOpBI HAAMOYEYHUKOB: XUMUUYECKOE CTPOCHUE, MPEAIISCTBEHHUK CUHTE3a, THI
penenTopa B TKAaHU-MUIICHH, peanu3anus 3P ¢deKra rIFOKOKOPTUKOUIOB U MUHEPATOKOPTUKOUIOB
Ha ypoBHe kiieTkd. Cunapom Kymunra. «bpoH3oBas 001€3HbY.

6. IlomoBbie TOPMOHBI: XMMHYECKOE CTPOCHHE, MPEAINICCTBEHHUK CHHTE3a, peaym3anus 3 (-
(heKTa ACTPOrCHOB, MIPOTeCTEPOHA U MY)KCKHUX ITOJIOBBEIX TOPMOHOB Ha YpOBHE KJIeTKH. V30bITOUHAs
Y HEJI0CTATOYHAs CEKPELUs MOJIOBBIX TOPMOHOB.

JINTEPATYPA
Ocnosnasn
1. Buonozuuecxas xumus / B. K. Kyxra [u ap.]. M., Munck : bBurom, Acap, 2008. C. 454468, 488-510.
2. Kowncnexm nexuui.

w

buonoeuuecrkas xumusi / A. J1. Taranosuu [u np.]. Munck : bemapycs, 2013. C.153-155, 157-159.
Hononnumensvhnan

Cmpoes, E. A. bunonormueckas xumus / E. A. Ctpoes. M. : Beicmas mkomna, 1986. C. 370-412.

Mapwann, B. Knuandeckas 6uoxumus / B. Mapmann. CII6., 2002. 380 c.

Pykosoocmso 1o knunudecko sumokpunosoruu / moxa pen. H. T. Crapkosoii. CII6., 1996. C. 15-486.

. Brook, Ch. G. D. Essential Endocrinology / Ch. G. D. Brook, N. J. Marshall. BlackwellScience (Oxford),

2001. P. 1-164.

roDNPE

3anaHus 1S CAMOCTOSITEJILHOM PaGoThI

3aoanue 1. Bce mpuBeeHHOE HMKE XAPAaKTEPHO IS JACHCTBUS Ba3OMPECCHHA, 32 MCKIIOYE-
HUEM:

A. B3auMOJCICTBHE C MEMOPAHOCBI3aHHBIM PEIIEITOPOM

b. akTtuBupoBaHHEe MEMOpaHOCBSI3aHHOIO reTepoTpuMepHoro G-Oenka

B. akTtuBHpoBaHNEe MEMOPAHOCBSA3aHHOM a/IeHUIATIIUKIIA3bI

I'. axkTuBUpOBaHUE NpOTeHHKUHA3bl G

3aoanue 2.CoMaToTpOIIUH — 3TO:
A. AIMKINYECKUI HOHAIIEIITH] B. Iukamdeckuii HOHATICTITHT
b. T'mukonporenn I'. TIpoctoii 6enok
M. TIpon3BogHOE aMUHOKHUCIIOTHI TpUNTO(haHa

3aoanue 3. buonornyeckoe 1eicTBHE COMAaTOTPOITHOIO TOPMOHA:!
A. yBeIM4YMBAET YPOBEHB INIFOKO3bI B KPOBU

b.ctumynupyer nunosnaus B KUPOBOM TKaHU

B.ctumynupyer pacnaj rifiukoreHa B MbIIIIAx

I'. cHuKaeT ypoBEHB IITIOKO3bI B KPOBU

J1. vHTUOMpYeT JUTIOJIN3 B )KUPOBON TKaHU

3aoanue 4. B xakux jkene3ax CUHTE3UPYIOTCS CTePOUTHBIE TOPMOHBI?
A. Kopa HaanouyeyHuKoB I'. Suunnxu
b. Awuku JI. Mo3rosoe BeleCTBHAAIIOUYECUHUKOB
B. IluTroBumHas xene3a
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3aoanue 5. Kakre TOpMOHBI CHHTE3UPYIOTCS U3 X0secTepoa?
A. Dctpannon I'. IIporectepon
b. Tecrocrepon . Kanpuurpuon
B. Koprtuzon

3aoanue 6. B nepenneii gone runodusa oopa3yrorcs:

A. T3, Ty T, TTr
b. III'-E; A. ©CT, JIT
B. AKTI, CTT
3aoanue 7. IlpuunHON HECAXaPHOTO MOYEHU3HYPEHUS SIBJISICTCS HEAOCTATOK:
A. TupokcuHa B. Hncynuna
b. Basonpeccuna I'. TI'mokarona
3aodanue 8. Ilpu HemoCTaTKE TUPOKCHHA Y JETEH pa3BUBACTCS:
A. Mukcenema I'. TupeoTokcuko3
b. Kpetunuzm . Akpomeranus

B. Cunnpom Nnenko-Kymmnra

3aoanue 9. ﬁonconepmamne TOPMOHBI IIUTOBUTHOM KeJie3bl JEHCTBYIOT YEPE3 PEeLENTOPbI:
A. BHYTPUKJIETOUYHBIE SIIEPHBIE B. 7-TMC
b. BHYTpUKIIETOYHBIE HUTOILIIA3MATUYECKUE I'.1-TMC

3aoanue 10. B Mplax riiroKOKOPTUKOUIBI OKa3bIBAIOT CIEAYIOIIEE IeHCTBHE:
A. aKTUBUPYIOT IPOTEOTIU3

b. akTUBHPYIOT IIIIOKOHEOTEHE3

B. unruOupyrot numnoiaus

I'. akTUBHPYIOT CUHTE3 INIMKOT€HA

Hpa@uﬂbHOCWZb pemeHud npoeepbnie, conocmaeue ux ¢ majloOHamu onmeenoe.

IIpoBepbTe cBOM 3HAHMA (CAMOKOHTPOJIb YCBOCHUS TEMbI)

3aoanue 1. Kakue cteponiHbIe TOPMOHBI CTUMYITHPYIOT CHHTE3 PEenTOpOB K ano-B-100?
A. Dctpuon I'. Oxcurouun
b. IIpomaktun 1. Ilporecrepon
B. ®onmurponun

3aoanue 2. CuHTE3 KaKuX FOPMOHOB HapyliaeTcs Mpu O0osie3HU AmnucoHa («OpOH30BOI
601e3Hm)?

A. AHnporeHoB I'. MuHepanoKOpTUKOHUIOB

b. Ocrtporenos J1. KarexonamuHOB

B. T'mrokokopTHKOHIOB

3aoanue 3. IbhHeKThI ITIOKOKOPTUKOUIOB:
A. akTHBaIUs JUTIOJINA3A
b. moBbIIeHNE YPOBHS TIIOKO3bI B KPOBU
B. anaGonuueckuii — B MeYeHH, KATAOOINUYECKUH — B MBIIIIAX
I'. mopaBneHHe BOCTIAJIEHUs U CHHTE3a aHTUTEI
J. yMmeHbIIeHHEe TPOHUIIAEMOCTH KJIETOYHBIX MEMOpaH

3aoanue 4. YxaxxuTe NpOsIBICHUS THIIEPIIPOAYKIIUN COMATOTPOIINHA Y B3POCIIBIX:
A. yBenuyeHue pa3MepoB KOHEUHOCTEHN I'. cmaboymue
b. yBennueHue sA3bIKa U HOCA . octeonopos
B. yBenuuenwue pocra

3aoanue 5. Beibeprute MeTabOIMUECKUE U3MEHEHUS, XapaKTepHBbIE ISl TUIIEPTHPE03a:
A. cTUMYIHpYeTCS JIUIONN3

b. crumynupyercs nunorexes
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B. pazoOmiaercs TkaHeBOe JbIXaHUE M OKUCIUTENbHOE (ochopuapoBanue
I'. ctumynupyetcs pacnas OelKkoB
J1. aKTHUBHPYETCS CHHTE3 TIIMKOTeHA

3aoanue 6. Yxaxute 3G heKThl, XapaKTEPHbBIC I TSHCTBH KOPTU30JIa:
. CTUMYJIHPYET MOOHMIIN3AIIUIO TIMKOTEHA B MICYCHH

b. crumynupyer riatoKoHeoreHes3

B. crumynupyer cuHTE3 )KUPOB U3 YIIEBOAOB

['. crumynupyer MOOMIM3AUIO TTIMKOT'€HA B MBIIIIIAX

M. ctumynupyet pacrnaj OEIKOB B MBITIIIAX

>

ITAJIOHbI OTBETOB K PelIeHNI0 3aJaHuil
Jlna camonpoeepku ucxo0Ho2o ypoeHsa 3HAHUIL.
1-b.2-b.3-A,b.
Jlna camocmoamenwvhou pabomut.
1.-I2-T.3-Ab4-A,b,I"5-A,5,B, T, 1.6-B, [, 1.7-b5.8—-5.9-A.10-A.

CAMOCTOSATEJIBHASA PABOTA(20 MmunyT)
HNHCcTpyKIUs K NPAKTHYECKOMY 3aHATHIO
Kauecmeennvie peakuyuu na 2opmonsl

I'opMOHBI M TOBUIHOM KeJie3bl
[I{uToBUAHAsA jKele3a CUHTE3UPYET U CEKPETUPYET BBICOKOAKTHUBHBIE HOJCOAEPIKALLUE TH-
peonrbie ropMoHEr: THpokcHH (T4) U 3,5,3 -rpuitogruponnn (T3), a TakKe HEHOANPOBAHHBI TOP-
MOH (IIOJIMIIENITUI) TUPEOKAIbIUTOHUH, (PYHKIIMS KOTOPOIO CBSA3aHA C PEryJsiUell ypOBHS Kallb-
st 1 hocdopa B KPOBH.

abota 1.Kauecmeennas peakyua na mupoxkcun

Ipunyun memooa.llpu paspylieHuH THpeoUIMHA OOpasyeTcs MOoauA Kajusi, U3 KOTOpOro iox
JIETKO BBITECHSAETCA MOAATOM Kayusi. BeITecHeHME Hofa U3 CoJM MOIMCTOBOJOPOIHON KUCIIOTHI SIBJISI-
€TCs OKUCIINTEIIbHO-BOCCTAHOBUTENIBHON PEaKIUEN, I1e HOU/T KAJIUs CITy’KUT BOCCTAHOBUTEIIEM, 4 HO-
1aT Kaaus (OCTaToK MOTHOBAaTOM KUCIOTHI) — OKUCIMTENeM. BoiienuBimiicss o oOHapyXHUBaKOT ¢
MTOMOIIIBIO Kpaxmaia (CHHee OKpallliBaHKE) B KUCIIOHN cpeie.

Xoo pabomsi. B nmpobupKy HaluBaroT 24 Karuld THAPOIM3aTa TUPEOUAMHA, MPUOaBIAOT 3
karum 1 % pactBopa kpaxmana, 1 xammo deHnondTanenHa, a 3areM 4 Karu HojaTta Kajiusi U Mpu-

omsutenpHO 10-15 kanens 10 % pacTBopa cepHOIl KHCIOTHI 10 00ECIIBEYMBAHUS U TIOSIBJICHUS CH-
HEro OKpalIuBaHusl.

I'opMoOHBI 110JI0OBBIX KeJ1e3

[TonoBble TOPMOHBI CHHTE3UPYIOTCSI B CEMEHHUKAX, ASMUHUKAX, IJIAIEHTE U HAAMOYEYHHKAX.

XeHckre MmonoBble TOPMOHBI — ACTPOTE€Hbl — MOKHO paccMaTpHUBaTh Kak MPOM3BOIHbBIE
scTpaHa (yrieBogopona ¢ 18 aromamu yrieposna). OCHOBHBIMH MPUPOIHBIMUA SCTPOTCHAMHU SIBIIS-
F0TCS ACTPAIHMOI, 3CTPOH U TOPMOH KEJITOr0 I[BETa — MPOTeCTEPOH.

My>KCKH€e TOJIOBBIE TOPMOHBI — AHJIPOTEHBI — MOKHO paccMaTpHUBaTh KaK MPOU3BOJHbBIE
aHapoctana (yrieBojopoza ¢ 19 aromamu yriepoza). K My>XCKUM MOJTOBBIM TOPMOHAM OTHOCSITCS
TECTOCTEPOH U aH/IPOCTEPOH.

PaGora 2. Kauecmeennsie peaxyuu na ¢ponnukynun

Ipunyun memooa. KauectBeHHas peakuusi Ha (QOUTUKYIUH (3CTPOH) MPOBOJUTCS ¢ KOHIIEH-
TPUPOBAHHOW CEPHON KUCIOTON M 00yClIoBIIeHa 00pa3oBaHUEM >(PUPHOTO COSAUHEHUS COJIOMEHHO-
YKEJITOTO IBETA C 3eJICHON (DIIFOOPECIIEHITHEH.
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Xoo pabomwi. C MacInsHBIM PAacTBOPOM (OJUTMKYIUHA PEAKIIUIO MPOBOMAT MPU KOMHATHOM
temrnepatype. K 2 kamisam MaciasiHoro pactBopa ¢GoymuKyinuHa npuiauBatoT 30 kameib KOHIEHTPHU-
pPOBaHHOM cepHOM KUCIIOTHL. [locTeneHHO pa3BUBAETCS COJJIOMEHHO-KENTOE OKPAILIMBAHHE.

BriBogpbr:

IToanuce npenonasarens:

TEMA 27. BAOXUMUS 'OPMOHOB. TOPMOHBI, PEI'YJINPYIOLIUE YPOBEHbD
I''TFOKO3bI B KPOBU. CAXAPHbBIU TUABET. TECT HA TOJIEPAHTHOCTD
K I''IFOKO3E

AKTYyaJIbHOCTb TeMbI

W3meHeHnst GyHKIMOHATBHOTO COCTOSIHUS JKeJle3 BHYTPEHHEW CEKPEIMH CIIeIyeT YIUThIBATh
pu o0ClIeZIOBAaHUM MAIIMEHTOB C JIIOOBIM BHUJOM HATOJIOTHU. B OIHUX cilyyasix 3TO MOKET ObITh
OCHOBHOM NpUYMHON 3a00JI€eBaHUs, B APYTUX — OKa3bIBaTh BIUSHUE Ha €ro tedenue. [ns auarno-
CTUKHU SHIOKPUHHOM MAaTOJIOIMM IOJB3YIOTCS HE TOJIBKO ONPEAEICHUEM COIEP)KaHUs CAMHUX IOp-
MOHOB, HO UCCIICAYIOTCSI M U3MEHEHHS OMOXMMHUYECKHX IoKa3areseil merabonmsma. B psjge cioyda-
€B, MCIIOJIb3YIOTCSI 00a OJX0/a, B YACTHOCTH JUIsd AU depeHInaIbHON TMarHoCTUKN MeTabonye-
CKOTO CHHJIpOMA M caxapHoro nuabera |l tuna. B quarHocTHKe MOCIEAHEro MUPOKO UCIOIB3YeTCs
U METOJ CaxapHOH Harpy3KHu.

Ieanb 3ansaTHA

3aKpenuTh 3HaHUSI 0 XUMUYECKOM CTPOCHUM U MEXaHW3Max JEMCTBUS UHIMBUAYaIbHBIX TOP-
MOHOB. Oco00€ BHUMaHHE YJEIUTh SHIOKPUHHON MATOJOTHH TOJKEITyI0OUYHON skese3bl. HayunThbest
CTPOMUTH U UHTEPIIPETUPOBATH PE3YIIbTAThl IOCTPOEHHUS PA3JINYHBIX TUIIOB CaXAPHBIX KPUBBIX.

TpeboBanus K HCXOJHOMY YPOBHIO 3HAHMIA
TpeboBanust Te *xe, 4YTO U K IpeablaymeMy 3anaTuto. Cienyer Takke BCIIOMHHUTH U3 Kypca
OMOOpPraHNYECKON XMMHUHU O PEIYLUPYIOLIINX CBOMCTBAX INIIOKO3bI (Ojaroaaps Haliu4uio B ee Gpop-
MyJie anbJIeTUHON IPYIIbI), YTO HALUIO IPUMEHEHHE B METOJlaxX ONpeieseHHs ee ypoBHs B Ouo-
JIOTHYECKUX KHUIKOCTSX.

Bonpocs! 1u1s1 06cyxneHust

1. I/IHCYJ'II/IH: XUMHUYCCKOEC CTPOCHUC, CHHTEC3 HWHCYJIMHA, THUIIBI PEUCITOPOB B TKAHAX-
MUIICHSIX UHCYINHA, peanu3anus 3¢ (dekTa Ha ypOBHE KIIETOK.

2. I'mokaroH: xumMuueckas npupoaa, peUucrnTopbl, MCXaHU3M IICPCaAaAYU CUTHAJIa B KJICTKAX-
MUIICHSIX, BIUSIHIE Ha OOMEH BEIIECTB.

3. ['opMOHBI MO3TOBOT'O BEIIECTBA HAIIOYCYHUKOB: aJpeHAINH, HOpaJIpeHATNH. MeXaHnu3M
nepeayn CUrHalla B KIETKaxX MUIIEHsX. buonornueckas posb.

4. CaxapHplii quadet, MeTaboJIMYeCKre HaApYIICHUS TIPU caxapHOM auadere.

JUTEPATYPA
Ocnosnasn
1. Buonoeuueckas xumusi / B. K. Kyxra [u ap.]. M., Musrck : bunom, Acap, 2008. C. 468475, 476-488.
2. Koncnexm nexiyi.
3. bBuonoeuueckas xumusi / A. J1. Taranosud [u ap.]. Munck : Bemapycs, 2013. C.155-157.
Jlononnumenvnasn
1. Cmpoes, E. A. buonornueckas xumusi / E. A. Ctpoes. M. : Briciras mkoina, 1986. C. 370-412.
2. Mapwann, B. Knuanueckas 6uoxumusi / B. Mapmamn. CII6., 2002. 380 c.
3. Pyko60o0cmeo 10 KIMHUYECKOH sHmokpuHoiorun / moxa pea. H. T. Crapkosoii. CII6., 1996. C. 15-486.
4. Brook, Ch. G. D. Essential Endocrinology / Ch. G. D. Brook, N. J. Marshall. BlackwellScience (Oxford),

2001. P. 1-164.
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JlJ1s1 NpoBepKYU UCXOAHOI0 YPOBHS 3HAHMI BBINOJIHUTE cjeaylolllee 3aJaHue:

3aoanue 1. Kakoi U3 3TUX yriIeBOJOB JacT peakiuio Tpommepa?
A. Caxapo3a. b. JIakro3a. B. ®pykro3a. I'. I'moxko3a. . I'muxoreH.

3aodanue 2. B momkeny109HOM JKeIe3e CHHTE3UPYIOTCS:
A. Koptuzomn. b. UucynuH. B. AnpenanuH. I'. I'mokaron. /. ['mukoren.

3aoanue 3. Ilocne mprema MU COOTHOIICHUE WHCYJIMH/TJIFOKaroH B KPOBH:
A. YBennuuBaercs. b. YMmenrnmaercs. B. He uzmensercs.

3aoanue 4. AnpeHanuH SBISETCS PONU3BOIHBIM AMUHOKHUCIIOTHI:
A. Ananuna.  b. [lopammuna  B. Tuposuna. [I'. Tpunrodana. JI. Tpunramuna.

3aoanue 5. BeiGepute rOpMOHBI, KOTOPBIE SABIISIOTCS MENTHAAMU:
A. AnpeHaiuH. b. I'mokaron B. Bazonpeccun.  I'. Koptuzon. /1. Tupokcus.

Hpa6uﬂbHOCWZb PEULEeHUA nposepbme, COnocmasue eco ¢ SmajloHomM omeemad.

3aganus 1J151 CAaMOCTOATEILHON padoThI

3aoanue 1. ObpaTuTe BHUMaHKE HA TO, YTO MOJIUYPHS MOKET OBITh B HOpME (0OJIBIIOE KOJH-
YECTBO BBIIMTON JKUAKOCTH) U Ipu marosioruu: caxapueiii (Diabetus mellitus) unm HecaxapHbIii
(Diabetusinsipidus) (ueiipo- 1 HepporeHHbIH) AuadeThl. Pa3uyuTh NPUYMHY TOJIUYPHH TTOMOTAET
aHaMHe3, OIpeJesieHHe MJIOTHOCTH MOYM U JIaHHbIE ONpeeseHHs ypoBHs riiukeMun. He 3a0biBaii-
T€, YTO YacTO TMabeT HOCUT CKPBITHII XapaKTep U BHIIBUTH 32a00JIeBaHIE MOKHO Ha OCHOBaHHH pe-
3yJIbTAaTOB CaXapHOM Harpy3KH.

1.1. Ilpu oGcnenoBanun OOJILHOTO HA TOJEPAHTHOCTH K TIIFOKO3E OINpPEAeieH HATOINAK Ypo-
BEHb ITFOKO3bI B KpoBU 7,0 MMOJIIB/TI, uepe3 2 yaca Mocjie Harpy3ku ritoko3oi — 10 mmons/n. s
KAaKOT0 HapyUIEHUsI PEryJISIUM YTIIEBOJIHOTO OOMEHA XapaKTEpHbI 3TU MoKa3aTenn?

A. CaxapHblii quaber. B. 'unepuncynmHU3M

b. CkpeorTas popma caxapHoro auaderta. I'. Bonesnp Anuccona. 1. Mukcenema.

1.2. IIpu naGopaTOpHOM aHanu3e y OOJILHOTO BBISBIEH THIEPIIUKEMUUYECKUI TUI caXapHOH
kpuBoil. [Ipu kakom 3a001€BaHNM, TOMUMO CaXapHOTO 1uadeTa, 3TO MOKET ObITh?

A. Tupeotokcukose. B. UncynuHOME.

b. bone3nu Annucona. I'. Hecaxapnom nuaGere. . T'unotupeose.

1.3. B xinuHuYecko# 1abopaTopuu MpH aHAJIU3€ MOYM B OJHOM M3 MPOO OMpeaeuiIn HU3KHU
yaenpHbI Bec. Kakne n3MeHeHUsl JOMKHBI COITYTCTBOBATh ATOMY IOKa3aTelnto?

A. Kpeatunypus. B. Keronypus.

b. I'moko3ypus. I'. IIporennypus. . Ionmypwus.

1.4. Y 601bHOT0O — MOJMYpUs, MOYA TPU 3TOM UMEET HU3KYIO IJIOTHOCTh. YPOBEHb KaKOT'O
TOpPMOHA B KPOBH HYXXHO OIPEJEIUTh Y OOJIBHOTO Il YTOUHEHUS HApyIICHHS?

A. NucynuHa. B. Koptusona.

b. BazonpeccuHa. I'. AnmpocTepoHna. . TupeokalbIIMTOHUHA.

1.5. IIpu npodocmoTpe y KEHIIMHBI BbIABIEHA CKpbITasg Gopma nuadera. JlabopaTtopHbie
aHaJIM3bl O3BOJIMJIM Bpady HAa3HAYUTh JUETOTEPAIHNIO CO CHUKEHHBIM KOJIMYECTBOM YTJIEBOJIOB U
yBEIMYEHHUE JTUMOTPONHbIX BemecTB. Kakolt ocHOBHOI MeTabonndeckuil H3peKT 1ocTuraercs Ta-
KOW MeTOoi?

A. TloBBbIlIEHNE HCIIOIB30BAaHMSI IIFOKO3bI HA CHHTE3 KHMpa B dKUPOBON TKaHH.

b. CHmkeHune OKUCIIeHUS JKUPHBIX KUCIIOT B TICUCHH.

B. IloBbIneHre NCHOIB30BAHMUS TIFOKO3bI HA CUHTE3 JKUPA B TICUCHH.

I'. YBenuuenue cunreza GoconunuIoB U yMEHBIIEHHE OTIOKEHUS HEUTPAJIbHOTO XKUpa B
MIEYEHHU.

J. CHmxenue cuHTe3a Gochonunuios.
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3adanue 2. IHCynWH W TJIIOKaroH — aHTaroHUCTHL. BCTIOMHUTE MeXaHU3M JIEUCTBUS ITHUX
TOPMOHOB Ha YTJICBOJIHBIN U JIMITHIHBIA OOMECHBI.

2.1. INanuenT npu seyeHuu ronoganueM norepsul 10 kr Beca. AKTHBAIMsS KaKOro TOPMOHA
MpHBeEJIa K YBEIIMYCHUIO CKOPOCTH KaTaboJIM3Ma KUPOB MIPH TOJI0IaHuU?

A. Uucynun.  b. Comaroctatun. B. I'moxaron. [I'. Anpmoctepon. [I. Basonpeccun

2.2. B xuHUKY nocTynui 00npHOM 0e3 co3HaHus. B BbIIbIXaeMOM BO3yXe ObLI 3aIax are-
ToHa. Kakoif 0MOXMMHUYECKU TTOKa3aTelb YKa3bIBAET Ha MPOUCXOXKACHUE 3TOT0 CUMITOMA?

A. I'mmepramMmmario0yJInHeMHs.

b. Camxenue conepxanust NH, —CO —NH; B kpowu.

B. Hamnuue 8 moue CH3z —CH (OH) — CH, —COOH.

I'. Canxenue yeapHOro Beca MOYH.

J1. CHIKeHue coJiep)KaHusi aMUHOKHCIIOT B KPOBH.

2.3. JlnmuTenpHOE TOJIOIaHWE HOBOPOXKICHHOTO C HEIOCTATOYHOCTHIO (ochoeHommupyBat-
KapOOKCHKMHA3bl MOXET CTaTh MPUYMHOIN ero cmeptu. Kakoil ropMOH MHAYLHPYET CHUHTE3 3TOr0
dbepmenra?

A. I'mokaroHs. b. Tupoxkcus. B. Uucynun. I'. Koptuso. . AnpnocTepoH.

2.4. TloapocTKy, IUIUTEIHHO CTPATAIONIEMY THITOTIMKEMHECH, BBEIU TIIOKATOH U HE TTOTYUHITH
OTBETHOH peakuuu Ha ropMoH. MccienoBanue TKaHU MEYEHH, B3STOW MPU OUOICHU, BBISIBUIIO Jie-
ekt hepmenta. HazoBute 3T0T epMeHT:

A. I'moxko30-6-hocharneruaporenasa. B. ®ocdorexconzomepasa.

b. 'ekcokmnHa3za. I'. ®ochormokomyTasa. N. I'mroxo30-6-docdarasa.

2.5. Y pebenka 2-ro roja >kU3HH, CTPAIAIOIIETO MBIIICYHON C1a00CThI0, OOHAPYKUITU yBEIU-
YCHHYIO MeYCHb M HU3KUU yPOBECHB TJIFOKO3BI B KPOBH HATomIaK. [lociie BBeIEHUS TIIFOKaroHa ru-
MeprivuKeMusi He BO3HUKaeT. MccienqoBanre TkaHU MEUEHH, B3ATON IpU OHMOICHH, BBISIBUIIO AEPEKT
¢depmenTa. HazoBure 3T0T (hepmeHT:

A. a-AMunasza. B. I'mukorendocdopunaza.
b. Jlaktatneruaporenasa. I'. 'ekcokunaza. . ®pykTOKMHAa3a.
3aoanue 3. CooTHecHTe:
I'opmon buonornueckuii 53 dekrt B kieTke
1) Uncynun A. akKTUBUPYET TJIMKOT€HCUHTA3y
2) I'nrokaron b. nHruOupyer numnasy >KupoBOH TKaHU

B. nossimaer ypoBeHb HAM® B kiieTke
I'. akTUBHpYET F€KCOKUHA3Y

JI. akTUBHpYET IIIIOKOKHHA3Y.

E. unrubupyer nupyBaTkuHazy

3aoanue 4. BeibepuTe ropMOHBI, KOTOPbIE CHUXKAIOT CO/IEP’KaHHE TTIFOKO3bI B KPOBH:
A. Uncynun B. I'mrokokopTuKONIBI

b. I'mroxarou I". Tupokcun

3aoanue 5. Ilpu HENOCTATOYHOM YPOBHE MHCYJMHA PE3KO CHUKACTCS MOCTYIUICHHUE TIIOKO3BI B!

A. cepaeuHyI0 MBIIIEUYHYIO TKaHb. I'. )xupoByrO TKaHb
b. nedens J1. CKeNEeTHYIO MBIIIEYHYIO TKAHb

B. HepBHYIO TKaHb

3aoanue 6. 'unepriiMKeMIUYeCKUM JICHCTBHEM 00JIaaf0T TOPMOHBI:
A.AnbnocrepoH I'.Baszomnpeccun

b. Koptukocrepon . NacynuH
B.I'mokaron
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3aoanue 7. Ilpu 3a001eBaHUN CaXxapHbIM JHA0ETOM HAPYIIAETCS] YCBOCHHUE TIIIOKO3bI TKAHIMU
W ycuniuBaeTcs pacnaa aununoB. B pesynprare nedunmra LYK napymaercs GpyHkimonupoBanme
LITK u u306bITOK MOJIeKy aneTmi-KoA ucnonbs3yercs Ha CHHTE3 KeTOHOBBIX TEl.

B ximHUKY pgocrtaBieHa OojibHas C caxapHbIM JuabeToM, Y KOTOpPOW MpH KIMHHUKO-
nabopaTOpHOM O00CIIEeIOBAaHUN BBISBICH aIU103. YBEIMUYCHHE COJCpPKAHUA KaKOro MeTraboiuTa
npuBeno K uamenenuo KOC?

A. Masionara. B. a-Kerormyrapara.

b. Okcanoarnerara. I'. Aueroanerara. M. Acmaprara.

Hpa@ujleOCl’l’lb pemeyuﬁ npoeepbnie, conocmaesue ux ¢ ImajiloHaAMu omeenioe.

IIpoBepbTe cBOM 3HAHMA (CAMOKOHTPOJIb YCBOEHUSI TEMBbI)

3aoanue 1. Beibepure 3¢ (PeKThl, KOTOPhIE OKa3bIBACT HHCYJIUH B MTEUCHU:
A. CTUMYTHPYET OKUCIICHHE KUPHBIX KHCIIOT

b. ctumynupyert rinukonus

B. ctumynupyet okucnutensHoe nekapookcunupoBanue [IBK

I'. cTuMynupyeT rIMKOoreHoIu3

J1. CTUMYIUpPYET TIIFOKOHEOTEHE3

3aoanue 2. llocne nmpueMa MUIMYU B TIEUEHU aKTUBHPYETCS TJIMKOTCHCHHTa3a. Y KAKUTE MeXa-
HU3M aKTUBUPOBAHUSI 3TOTO (DepMEHTa MO/ IeUCTBUEM MHCYJINHA

A. OrpaHvyYeHHBIN TPOTEONIH3.

b. Ob6paTumas koBasieHTHasT MO (DUKAIIHS

B. Annocrepuyeckas perymisus

I'. 3ocTeprueckast perysanus.

3aoanue 3. Boibepute npouecchl, KOTOPbIe aKTUBUPYIOTCS B KUPOBOW TKaHW IPU CaxapHOM
nuabere:

A. Pacnan rimukoreHna B. Cunres xupHbix kucnot [l. ['nukxonus

b. JIunonus I'. CuHTE3 KETOHOBBIX TEJ

3aoanue 4. ConepxaHnue Kakoro BTOPUYHOTO MOCPETHUKA YBEIMUUBAETCS B KIJIETKE MPH He-
JOCTaTOYHOM BBIPAOOTKE WHCYJIHMHA!

A. Oxcupa a3ora B. utI'M® I'. unozuTonaudocdara

b. tAM® J1. noHOB Kanus

3aoanue 5. Beibepute hepMeHTHI, KOTOPbIE aKTUBUPYIOTCS TITIOKATOHOM:
A. I'nuxorendocdopuiaza B MbIIIAX I'. 'MI'-KoA-penykra3za
b. I'mroxokuHa3a B rieueHu . Ilporennkunazy A

B. 'opMOH-uyBCTBUTENBbHAS JIMNIA3a

3aoanue 6. Ilpu aHanm3e Mo4yM y OOJIBHOTO OOHApYKEeHA BBIPAKEHHAS TIIIOKO3ypus. Berom-
HUTE, Y€MYy paBeH MOYCUHBIM IMOPOT JUISI TITFOKO3bl. YKAKUTE YPOBEHb TIIMKEMHH, TIPH KOTOPOM
TIII0K03a Oy/IeT IKCKPETHUPOBATHCS B MOUY:

A. 6 MMOaB/m. B. 10 mMomb/m. B. 15 mMonn/m. I'. 40 MmMoOmB/T.

3aoanue 7. Boibepute NpuunHy, O KOTOPOH TIIOKO3YpHUSI MOKET OTMEUaThCsl y OOJIBHOTO €
HOPMOTJIMKEMHUEH :
A. Crpecc. b. I'onon. B. 3aboneBanus movex. I'. TUPEOTOKCHUKO3.

ITaJIOHbI OTBETOB K pPellIeHUI0 3aaHu i
na camonpoeepku ucxo0no2o ypoeHs 3HAHUIL:
1-T.2-A,T.3-A.
Jlna camocmoamenwvhou pabomut.
11-A.12-A.13-1.14-b5.15-T.21-B.22-B.23-T.24-]1.25-B. 31)- A,
b, 1.4-A,5T1,/1.6-b,B.7-T.
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CAMOCTOSTEJBHASPABOTA (60 munyr)

HNHcTpyKuus K NPAKTHYECKOMY 3aHATHIO

H3yuenue yeneeoonozo oomena memooom Hazpy3Ku 2i0Ko30u

JIJis MMarHOCTUKU caxapHOro aAuadeTa M HEKOTOPBIX MAaTOJOIMYECKUX COCTOSIHHM (HemocTa-
TOYHOCTh (DYHKIIMM TE€YEHU U TMOYEK, HEKOTOpBIC SHIOKPUHHBIC 3a00JeBaHUs, HOBOOOpPA30BAHUS
MO3ra, OJKEITyI0YHOM KeJIe3bl U HAMOUYEYHUKOB, THIIOBUTAMUHO3 B1, HEKOTOpbIe HAC/IEICTBEH-
HbIe a)epMEHTO3bI) BXKHO MMETh MPEICTABICHUE O COCTOSHUH YIJIEBOAHOTO OOMEHA y OOJIbHBIX,
OJIHUM M3 TOKa3aTesield KOTOPOro SIBJIAETCS YPOBEHb INTIOKO3bI B KPOBU. B HOpME KOHIeHTpauus
IJIIOK03bI B CHIBOPOTKE (IJ1a3Me) KPOBHU B3POCJIOro YejoBeka cocrapiaser 3,9—-6,1 Mmmoun/ .

[lepopalibHBIIl TECT Ha TOJEPAHTHOCTDH K TIIIOKO3€ (Harpys3Ka riroK030i) [MO3BOJSIET BHISIBUTH
MATOJIOTHIO B TEX CIIydasiX, KOTJa MCCIEeIOBAaHUE COACPIKAaHMS TIIFOKO3bl B KPOBU HATOIIAK HE 103-
BOJISIET BBISIBUTH HapyllleHHs 0OMeHa BEIIEeCTB.

Ilokazanusa ona nposedenusn mecma Ha MOJIEPAHMHOCY K 21II0K03€:.

— HeogHo3HauHble pe3ynbTaThl OTHOKPATHBIX aHAJIM30B KPOBU HATOILIAK.

— I'mroxo3ypusi: maHKpeaTnyeckas W BHEMAHKpeaThdeckas (TiepBasi CBsi3aHA C HEJOCTATKOM
CEKpelMH WJIM HEeJJOCTaTOYHOCTHIO CaMOT0 MHCYJIMHA; BHETIAHKpEaTHUecKasl TIIIOKO3YpUs pa3BUBa-
€TCsl IPU NOPAKEHUU JPYTUX OpraHoB BHyTpeHHel cekpeunu, [IHC, npu smounoHanbHOM cTpecce,
3a00JIeBaHUAX MTOYEK, TIEYCHH, N30BITKE YTIEBOAOB B IUETE, IPU OEPEMEHHOCTH).

— Knunuueckue mpusHaku caxapHOro AuadeTa WM €ro OCIOXHEHHH MpU HOPMAaIbHON KOH-
[IEHTPAIINY TIIFOKO3BI KPOBH HATOIIAK (CKPBITHIE (PopMBbI quadera).

[IpoBenenue Harpy3ku. Ympom Hamowax y 6016H020 Oepym Kpoesb uz naivyd 0Jis onpeoeieHus
CO0epIHCanusl 20K03bl, nocie 4eeo emy oaom evinums 200 mn pacmeopa enokoswl (u3 pacuema 1 2
2ntoKko3vl Ha 1 ke maccol mena) 6 meuenue 5 mun. 3amem uepes kaxcovie 30 mun y 6016H020 CHO8A De-
Pym Kpogb u3 nanivya (6 npedenax 2,53 u), u pesynvmamsi ONpeodeieHuss COOEPHCAHUS 2TIIOKO3bL 8 IMUX
npobax ucnonwb3ylom 071 NOCMPOEHUsL CAXAPHBIX KPUBBIX, OMKIAObIBAsl HA 6EPMUKAILHOU OCU 3HAYe-
HUe KOHYEeHmMpayuu noKo3bl 8 Kaxcool npobe, a Ha 20pU30HMANbHOU — 6PeMsl (MUH UTU Y).

Xoo pabomer.B mpobax nns ananuza Ne 1-6 ompenenute conepxaHue Iioko3sl (cMm. WH-
CTPYKIHIO K TpakTHdeckoMy 3aHsaTuio Ne 9 «OmpeneneHnue TiOKO3bl B KPOBH (PEPMEHTATHBHBIM
MeToA0M»). B mpobupke Ne 1 — chIBOpOTKa KpOBH, B35ITOM HaTOIIAK, B Mpodupkax Ne 2—6 — B3s-
To uepe3 Kaxaple 30 MUHYT TOCTIe Harpy3KH IiIoKo30i. Ha 0oCHOBaHWYM MOTYYEHHBIX JaHHBIX IMO-
cTpoiite kpuByto. [IpoaHanu3upyiiTe IMUKEMUYECKYIO KPUBYIO, 3alIMIINTE BBIBOIbI.
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I'mukemuyeckue KPpHUBBIC IpA O,Z[HOKpaTHOfI Harpyske r JIFOKO30H B HOPMC U IIPpU HCKOTOPBIXMATOJIOTHYC-
CKHXCOCTOAHUAX

110



B nopme niocnie Harpy3Ky KOHLEHTpPALMsI [IIIOKO3bI B KPOBH BO3PACTAET B TEUEHHUE MIEPBOIO vaca
Ha 50-80 %, uepe3 2 yaca ee ypoBeHb CHIKACTCS (4aCTO HIKE MCXOTHOr0), a yepe3 2,5-3 yaca oH BO3-
BpallaeTcs K UICXOAHOMY. B ciydasx HapymieHnus tosnepanTHocTH K rimoko3e (HTT') sHaunTensHoe (110
10,0 MMoJIB/ JT) TOBBIIIIEHUE KOHLIEHTPALIMU [IIOKO3BI MOCIIE HArpy3KU coxpansercs Oomnee 3 u.

I'nuxkemuueckue Kpuevle y 0emeil umelom makxoil jHee XapaxKmep, Ymo u y 63pocivix, ¢ mem
UMb OmaAuYUEeM, YUMo nOGbIUICHUE KOHYEHMPAYUU Caxapa 6 Kposu y 0emeil MeHvuiee.

Knunuko-ouacnocmuueckoe 3HaueHue OyeHKU IUKeMU4eckux Kpusvix. Y O0abHbIX ¢ paA3Hbl-
Mu popmamu ouadema HapacTaHUE TIMKEMHUYECKOH KPUBOW MPOUCXOIUT MEJICHHEE, JOCTUTas

yepe3 60—150 muH 3HauUMTENHbHON BenuuyuHBI (Oosiee ueM B 1,8 pasa mpeBbinIas UCXOMIHOE 3HAYE-

HUE), B OOJIBIIMHCTBE CIIy4aeB OTMeuaeTcs IoKo3ypus. Uem Tspkenee 3a0ojieBaHME, TEM IO3XKE
JIOCTUTAETCd MAaKCUMYM IJIMKEMHUHU U TeM OH Bbllle. [loHnkeHne KpuBoi IPOUCXOAUT OUYEHb ME-
JICHHO, Yallle OHO pacTsAruBaeTcs Ha 3—4 u.

3abonesanuam wumoguoOHoIl Hceneswvl, CBSI3aHHBIM C €€ TUNepyHKIMEH, CBOWCTBEHHBI
IIIMKEMUYECKUe KpUBbIe ¢ 0ojiee ObICTPHIM, YEM B HOPME, IIObEMOM, YTO, BOZMOKHO, BEI3BAHO 00-
Jlee UHTEHCHBHBIM OOMEHOM BEIIECTB M BO30YXJICHHEM CHMIIATHYECKOTO OTJ/IENa BEreTaTUBHOU
HEPBHOM CHUCTEMBI.

J1y1s1 GOJIBHBIX C adeHomoll ocmposkos Jlanzepeanca, zunomupeozom (muxkceoemoit), 6o1e3-
Hb10 A0OuCoHa XapaKTepeH HU3KHUM MCXOAHBIM yPOBEHb KPUBOW, HU3Kas €€ BEPIIMHA U BBICOKUI
noctraukeMuaeckuii koddduuument. [Ipy HEKOTOPBIX THKENBIX 3a00JeBaHUAX (SHIEPATUT U JIp.)
IJII0K032 MOXET MOSBIATHCS B MOUYE B PE3YyJIbTaTe PEHAIbHOM IIIOKO3YpHUH.

Kputepun BO3 1151 mocTAaHOBKM 1MAarH03a «caxapHbIil 1uader»
H «HAPYUIEHHETOJEPAHTHOCTH K IJIIOK03e)

I[narHo3 BpeMﬂ B3SITUSI KPOBH Beno3Hnan HeJbHasi KPpOBb,
MMOJIb/J1
CaxapHslil tuader Haromak > 6,7
2 4 1ocyie Harpy3KH IITF0KO030H > 10,0
Hapymenue TonepanTHo- Hatomak <6,7
CTH K TJFOKO3e 2 4 moce Harpy3KH TITI0KO30H 6,7-10,0

PesynbTathl (B MMOJIB/1):

IMamuent 1:  1- 2- 3- 4- 5- 6-
IManuent 2: 1- 2- 3- 4- 5- 6-
BriBo:

[Toanuces npenomaBaTens:
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TEMA 28. BUOXUMMUSA IIUTAHUSL. POJIb BEJIKOB )KUPOB, YIJIEBO/10B,
BUTAMHWHOB. BOOJOPACTBOPUMBIE BUTAMMUHBI. KOJIMYECTBEHHOE
ONIPEAEJIEHUE BUTAMHWHA C B MOYE

AKTYaJIbHOCTbH TeMbI

Vcnonp30BaHne MHIM KUBBIMUA OPraHU3MaMH 0003HAYaeTCsl TEPMHUHOM «ITUTaHue». Paznu-
YalT TPU BAKHEHIIINX KaTErOPUHU MIIM COCTABHBIX KOMITOHEHTA ITUIIIH:

1) nuTarenpHbIE BENIECTBA — MUCTOYHHKH SHEPTUU M IUIACTUYECKOrO Marepuaina (Oesku, Ku-
PBI, YTJICBO/IBI);

2) MUKPOKOMIIOHEHTBI MUINY (BUTAMUHBI U MHHEPAIbHBIC COCIMHEHHS, HEOOXOAUMBIC IS
OMOXHMMHYECKHX ITPOIIECCOB);

3) BOJIOKHHCTBIC CTPYKTYpPBI (HENepeBapHBacMbIe IMOJIMCaXapHibl, HEOOXOAUMBIE ISl HOP-
MaJIBHOTO (DYHKIITHOHUPOBAHHUS MTUIIIEBAPUTEIBHON CUCTEMBI).

OcymiecTBieHne TEMH WM MHBIMH KOMIIOHEHTaMH THIIH, B TOM YUCJIe He3aMEHHUMBIMHU (DaKTo-
paMu MuTaHusi, CBOUX (YHKUHUI B OpraHu3Me MPOUCXOAUT yepe3 OMOXUMHUYECKUe npeBparienus. [lo-
HUMaHHE TOTO, KAKUM 00pa3oM pa3IMYHbIe KOMIOHEHTHI IUIIM BOBJICKAOTCS B HUX, TIOMOYKET OCMBIC-
JIMTh HEOOXOAMMOCTh U CyTh COQJAHCHPOBAHHOT'O IMUTAHKS, CBOCBPEMEHHO PACIIO3HABaTh U aKTUBHO
JECTBOBATh BCTPEUAOIIEMCS B KIIMHUYECKON NIPAKTUKE COCTOSIHMM HEIOCTaTOYHOTrO nuTanus. Jledu-
IIUT JTIF00OT0 BUTAMHUHA BENIET K IMOSBICHHUIO CHEHU(PHYSCKUX HAPYIICHUH peakiuii oOMEeHa C Xapak-
TEPHBIMU KIIMHUYECKUMH TMPOSBICHUSIMH. 3HaHUE KO(YEepMEHTHBIX (DYHKIMI BUTAMUHOB B OPTaHU3ME
MI03BOJISICT MTOHATH MEXaHU3MbI Pa3BUTHSI U PO(UITAKTUKY TUMO- U aBUTAMUHO30B M UCIIOJIb30BaTh BU-
TaMUHBI C TPOPHUITAKTHYECKON 1 JIeUeOHOH LIEITBIO.

ean 3ansaTUs

3aKpenuTh 3HaHUSA MO0 XUMUYECKOW CTPYKTYpe M MOJIEKYJISIPHBIM MEXaHH3MaM OuoJioruye-
CKOTO JIelicTBUS KOhepMEHTHBIX ()OPM BUTAMHUHOB, BOBJIEUEHHUIO B METa00JIM3M JIPYTUX HE3aMEHH-
MbIX ¢akTopoB nutanusg. ChopMupoBaTh MpenCTaBIeHHE 0 OMOXUMUYECKHX MEXaHU3MaX HCIIONb-
30BaHUsl KOMIIOHEHTOB IUIIM JJIS MOAJEPKaHUS HOPMAJIBHOW >KM3HEAEATEIbHOCTH OPraHu3Ma, O
MATOJIOTUYECKUX COCTOSIHUSIX HEJJOCTaTOYHOr0 nUuTaHusl. [l03HaAKOMUTB CTYZIEHTOB C METOJIaMu 00-
Hapy>KCHHsI BATAMUHOB U UX KOJIMYECTBEHHOTO ONPEJEIICHUS B TPOJYKTAX TUTAHMS.

TpeGoBaHus K HCXOHOMY YPOBHIO 3HAHU I

JUJ1sl IOJTHOTO YCBOEHUS TEMbI HEOOXOIUMO MOBTOPUTH:

® U3 OUOOP2AHUYECKOU XUMULL:

— CTPOEHHE U CBOWCTBA T'€TEPOLMKINYECKUX COEAMHEHNN — IypUHA, MUPUMUANHA, THA30-
7a, upposa, noppupuHa, napaaMruHOOEH30MHOM KUCIIOThl, HIKOTUHOBOW KHCIIOTHI, MUPUANHA;

— OHMOJIOTMYECKH aKTHBHbIE TeTepOo(yHKIHMOHAIbHbIE COETMHEHHUsS OEH30JbHOIO U TeTepo-
LHUKINYECKOTO PSAA0B, METAOOIUTHI U OMOPETYISITOPbI;

® OUONI02UYECKOU XUMUL:

— KO(EepMEHTHI U UX POJIb B MpoIeccax MeTadoIn3Ma;

— Ko(epMeHTHBIE (POPMBI BOAOPACTBOPUMBIX BUTAMHHOB M UX Y4acTHE B METa0OIH3ME;

— TyTH KaTaboau3Ma 0eIKOB, KUPOB, YTIEBOJIOB B KIETKAX.

JJ1si caMONpOBePKH MCXOHOT0 YPOBHSA 3HAHMI BBINIOJIHUTE CJIeAYIOIIUe 3aIaHNus:

3aoanue 1. Kakue U3 HUXKECIEAYIOUMX BbIPAXKEHUM OTHOCUTEIBHO MaHKpeaTHdecKux dep-
MEHTOB NPaBUJIbHBIE?

A. Bce OHU CEeKpeTHpYIOTCS B BU/I€ HEAKTUBHBIX TPO(EPMEHTOB.

b. Bce oHM aKTUBHPYIOTCS SHTEPOKUHA30M.

B. Bce oHH cekpeTupyroTcsl B OTBET Ha XOJECIMUCTOKUHHH.

I'. Ing onTuMansHOM akTUBHOCTH UM Tpebyetcs pH okoro 7.

J1. OHM BaXXHBI TOJIHKO JJIs TTIEpEBapUBaHUsI OCITKOB.
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3aoanue 2. Kakoe U3 HIXKeCIeAYIOMUX BBIPAXESHUN TpaBUiIbHOE?

A. JleiicTBue anpeHaIMHa W TJIFOKaroHa HaNpaBJIeHO Ha YBEIIMYEHUE YPOBHS TJIMKOTEH(OC-
(dopunassl.

b. THTEHCUBHOCTB PACIIEIUICHN ININKOI€HA HATOIAK PaBHA MHTEHCUBHOCTH €r0 CUHTE3A.

B. JlebochopunmpoBanre TTUKOreHCHHTETa3bl B OTBET HA JEHCTBUE MHCYJIMHA TMPUBOJIUT K
YBEJIMUYEHUIO €€ aKTUBHOCTH.

I'. TAM® — 3T0 BTOpUYHBII OCPEAHUK, KOTOPBII 00pa3yeTcs B OTBET Ha JICHCTBHE ajpeHa-
JIMHA U IJIIOKaroHa B IICYEHHU.

J. @ochopmimpoBanue riamkoreH(ochopuiazbl B OTBET Ha JICHCTBHE TIIOKaroHa yBEIWYH-
BaeT €€ aKTUBHOCTb.

3aoanue 3. KakoBa (GyHKINS TOPMOH-UYYBCTBUTEIBHOM JINTIA3bI B )KUPOBOM TKaHU?

A. T'uzponusyer ropMOH, KOTOPBIH y4acTBYeT B PACILECIICHUH JKUPA.

b. CuHTe3upyeT HOBBIC KHPOBBIC KIETKU U3 MPOCTHIX KHUPHBIX KUCIIOT.

B. I'maponu3yeT TpHAaLITIIALIEPOIIbl C 00pa30BaHUEM YKUPHBIX KHCIIOT IS IPYTUX KIICTOK.
I'. CuHTe3upyeT JUIMHHOICTIOYCYHbIC )KUPHBIC KUCIOTHI Tl CHHTE3a JIMITH/IOB B IPYTUX KIICTKaX.

3aoanue 4. JIabopaTopHBIH aHAIN3 MOCJIEC THAPOJIM3a BEIISCTBA BBIIBUI B THAPOJIM3ATE ajic-
HUH, pu003y 1 pocdopHyto Kucioty. KakoBa CTpyKTypa HCXOIHOTO BEMIeCTBA?
A.llentun. b. Hykneosun. B. Mononykneotua. I'. Ilentozodocdar. [l. Onurocaxapus.

3aoanue 5. BcnoMHUTE, 9TO BOAOPACTBOPUMBIE BUTAMUHBI IPUHUMAIOT y4acTHE B IPOIIeccax
MeTa0oIM3Ma 10CJe UX aKTUBALMKU B KJIETKaX, T. €. IPeBpalleHus B KohepMeHTHYIO (hopMy.

5.1. O0bscHUTE, YeM PYKOBOJACTBOBAJICS Bpad, 3aMEHHB OOJLHOMY HEHPOJECPMHUTOM MUPH-
JIOKCUH Ha UpHUAOKcaIbdochar.

5.2. [logbepute COOTBETCTBYIOUIHME MApbl BUTAMHH — KO(EPMEHT:

A. HA}T. 1. IIpou3BOIHOE TUPUIOKCHHA.

b. TII®. 2. IlpousBoanoe pubdodaaBuHa.

B. HS-KoA. 3. IIpou3BoaHO€ THAMHHA.

I'. ®AL. 4. [Ipou3BOIHOE HUKOTUHOBOW KHCIIOTBHI.
. T1D. 5. IIpon3BOIHOE MAHTOTEHOBOM KHUCIIOTHI.

HpCZGMJleOCmb pemeuuﬁ npoeeponie, conocmaeue ux ¢ ImajiloHadmMu omeenioe.

Bonpocs! nu1s1 06cyxneHust

1. IIumeBast IEHHOCTH OEJIKOB, JKUPOB, YTIEBOJOB. PONIb BOJOKHUCTBIX MOJIMCAXAPUIOB JIJIS
paloThI MUIIEBAPUTENHHOIO TPAKTa 1 OOMEHHBIX MPOLIECCOB B oprannisMe. Hesamenumbie pakTops
MTUTAHUS.

2. BonopactBopumMble BuTamMuHbl: THaMuH (B1), pubodnasun (B,), maHToTeHoOBas KucioTa,
PP (nuxotuHoBas kucnora), nupuaokcut (Bg), ponuenas kucnora (Bg), kobanamun (B12), Ouotus,
ackopobunoBas kuciora (C). Kobepmentusie Gpopmbl, Ouonoruueckas posib. Ilpu3Haku runoBuTa-
MHUHO33a, CYTOYHAsI TOTPEOHOCT, MUIIEBHIE HCTOYHHUKH.

3. BuramunonogoOHbie BemecTBa: OuodiraBoHOUAB (BUTaMHH P), mapaamMmuHOOEH30iHas
KHCJI0Ta, MHO3HUTOJI, IUTIOeBas KMCII0Ta, X0JuH, BUTaMuH U. Bronormueckast posib.

JIUTEPATYPA
Ocnosnasn
1. Buonozuuecxas xumus / B. K. Kyxta [u ap.]. M., Munck : Bunom, Acap, 2008. C. 87-131, 515-549.

2. Koncnexm nexkimi.
3. Buonozuueckas xumus / A. JI. Taranosuu [u ap.]. Munck : Benapycs, 2013. C. 174-179, 186-189.

Hononnumenvnas
1. Buoxumus uenoseka / P. Mapu [u 1p.]. M. : Mup, 1993.
2. Moposxuna, T. C. BuTaMHHBL: KPaTKOE PYKOBOJICTBO JUIs Bpa4el U CTYIEHTOB MEIMIMHCKHX, (JapMaKoIorude-
CKuX 1 Onosormdeckux crierpaiabaocteid / T. C. Moposkuna, A. I'. Moiiceenok. Munck : Acap, 2002. 112 c.
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3aganus 1J51 CAaMOCTOATEILHON padoThI

3aoanue 1.

1.1. 3anoMHUTE CYTOYHYIO MOTPEOHOCTh YEJIOBEKAa B BUTAMHHAX, CYIIECTBEHHOE CHU)KEHHE
KOTOpOI HEen30€KHO MPUBOAUT K HAPYIICHUIO OMOXUMHUYECKHUX MPOIECCOB U Pa3BUTHIO 3a00IieBa-
HUW. YMeNTe Ha3BaTh IPU3HAKU THIIOBUTAMUHO30B.

1.2. Pemmmre 3amauy. Kak Obu10 ycTaHoBieHo, cuHapoM Bepanke—KopcakoBa, MposiBIISTFOIIHIACS
HapylIeHUEM TOHYCA MBI KOHEYHOCTEH, CHUKEHHEM YMCTBEHHOM CIIOCOOHOCTH M JIe30pHUEHTaIH-
eil, CBA3aH ¢ HapyIICHWEM MIPOYHOM CBs3U anodepMenTa U KopepMeHTa B hepMeHTE TPaHCKETOoJIa3e.
CHMITOMBI 3TOTO CHHIPOMA MOT'YT MPOSIBIIATHCS Y AJIKOIOJIMKOB BCIIEJICTBUE CHUIKEHUS HOCTYILIE-
HUS B OopraHusM BuUTamuHa. Ha3zoBute 3T0T BuTamMuH u ero kodepmentHsle hopmel. C kakumu dep-
MEHTaMH KpOMe TPaHCKeTOoJa3bl paboTaeT 3TOT BUTAMUH?

3aoanue 2. 3anoMHUTE, YTO HAPSAY C HE3aMEHUMBIMH (PAaKTOpaAMHU MUTAHUS, UMEIOTCS YCJIOB-
HO HE3aMEHUMBbIE, KOTOPbIE HE OTPAHUYUBAIOTCS TOJIBKO AMUHOKUCIOTaAMU apTUHUHOM U TUCTUIAU-
HOM; OHU MOTYT CTaTh HE3aMEHUMBIMU MPH OMPECIICHHBIX COCTOSHHUSIX OpraHu3Ma. Y MeiTe 00b-
SICHUTB, TIOYEMY TIPH BBIOOpE MHINEBBIX UCTOYHUKOB HE3aMEHUMBIX KHPHBIX KHUCIOT HEOOXOIMMO
pasnuyath omera-3 u omera-6 kucinoTel. O0paTuTe BHUMaHUE HA MPEUMYIIIECTBA U HEIOCTATKH He-
NepeBapuBaeMbIX MOJUCAXAPUIOB B COCTABE THUIIIH.

IIpasunvrnocme pewienuii npogepvme, CONOCMAGUSE UX C IMATOHAMU OMEEMO8.
IIposepbTe Bamu 3HaHUSA (CAMOKOHTPOJIb YCBOCHHUS Te€MbI)

3aoanue 1. JlanHble BpaueOHOIO OCMOTpPA MOXKHJION JKEHIIMHBI COOTBETCTBOBAIM Nepudepu-
yeckoi Helpomnartuu. JlabopaTopHble aHaNW3bl MOATBEPAUIN HEIOCTATOYHOCTh THAMUHA. AKTHUB-
HOCTb KaKuX IPOLIECCOB CHUKEHA IIPU JaHHOM I'MIIOBUTaMUHO3€?

A. TpancaMMHUPOBaHUE AMUHOKHUCIIOT.

b. JlekapOokcuiimpoBaHie aMHUHOKHUCIIOT.

B. OkucnutenbHoe 1eKapOOKCUINPOBAHUE OL-KETOKHCIIOT.

I'. TpaHCMeTMNIMPOBaHNE AMUHOKHUCIIOT.

J1. OkucnuTenbHOE 1€3aMUHUPOBAaHUE aMUHOKHUCIIOT.

3aoanue 2. Y 60AbHOTO MOCIIE IEPEHECEHHOT0 HH(APKTa B TEYEHUE JABYX CYTOK 3HAUUTEIILHO
yBEJIMUYWIAch aKTUBHOCTH aclapTaTaMUHOTpaHc(epasbl B KPOBU. YKAKUTE KO(YEPMEHT JaHHOTO
dbepMeHTa M TUI KaTaau3UpyeMol MM peakuuu. IIpou3BOJHBIM KaKOro BUTAMHHA SIBIISETCS 3TOT
kohepmeHT?

3aoanue 3. ' MIOBUTAMHHO3 MAaHTOTEHOBOM KUCIIOTHI MPAKTUYECKU HE BCTpEeUaercs, T. K. OHa
oOHapyKeHa MOBCEMECTHO: B TKaHSIX >KUBOTHBIX, PACTEHHI, MUKPOOPTaHU3MOB. YKaXuTe Kodep-
MEHT JaHHOTO BUTAMHHA, Ha3BaTh TUI PEaKIMi, B KOTOPBHIX OH ydacTByeT. M300pa3uTh cxemaru-
YeCKU CTpOeHHE KO(YEPMEHTHON (OPMBI TAHTOTEHOBOM KHCIIOTHI.

3aoanue 4. boapHOMY CeTaHa OTMEpaIys PE3CKIINU HKEIYIKa, MTOCIIE Yero BCIIECICTBHE HE0-
CTaTOYHOCTH BUTaMHHa Bi, y Hero pasBuiiack anemusi. HazoBute kodepMeHTHBIE (DOPMBI ITOTO BH-
TaMuHA. B Kakux peakiusx OHU TPUHUMAIOT ydacTue?

3aoanue 5. K Bpady oOpaTuics MalMeHT ¢ kano0aMu Ha BOCMAIUTENbHBIC MPOILIECCHl KOXKHU
(IepMatuT), COMPOBOXKIAIONINECS YCUJIEHHOW NEATENIbHOCThIO CAJIbHBIX JKEJle3, BBIINAJCHUEM BO-
JI0C — TUMUYHBIMU TIPU3HAKAMHU HEIOCTAaTOYHOCTH BuTamuHa H. OOBsicHHUTE, Kakue peakiuuu 00-
MEHa HapyIIAKTCs IPHU STOM.

3aoanue 6. Kakum 006pa3oM pacTBOPHMBIE BOJIOKHA B COCTaBE MPUHUMAEMON MUIIY TOMOTa-
10T CHU3UThH YPOBEHb X0JIeCTEpoIIia B KpoBU? BriOepuTe mpaBHIIbHBIIN OTBET.
A. OHM IeHaTypUPYIOT XOJIECTEPOI B JKETYIKE.
b. OHu ruapon3yroT X0JIEeCTEPOII B KUILICYHHUKE.
B. Onu 3a1ep>K1BatOT X0JIECTEPOIT B KUILICYHUKE U TAKUM 00pa30M 3aMeJUISIOT €r0 BCAChIBAaHUE.
I'. OHM ycniIMBarOT SKCKPELUIO KETUH, YCKOpsAs 0OMEH XoJecTepoia.
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ITaJI0HbI OTBETOB K PelIeHUI0 3a1aHu il

/Jlna camonpoeepku ucxo0no2o0 ypoensa 3HaHUIL
1-A,B,I'2-B, I, 1.3-B.4-B.52-A4,63;B5T2;]]1.
Jlna camocmosamenvhou padomet:

1.2— B4, ero kopepmentHsie popmbl — TMD, TID (TIID), TTD.

CAMOCTOATEJIBHASA PABOTA (30 munyT)

HNHcTpyKuus K NPAKTHYECKOMY 3aHATHIO

Onpeoenenue cooeprycanusn eumamuna C ¢ moue

Omnpenenenue coaepkanusi ButamuHa C B Moue J1aeT MpeJCTaBlIEHUE O 3aracax 3TOro BUTa-
MHUHaA B OpraHU3Me, TaK KaK UMEETCsSl COOTBETCTBHE MEXKIY KOHLEHTpallUell BUTaMHHA B KPOBU U
KOJMYECTBOM ATOr0 BUTAMHUHA, BbIIEIsIeMbIM ¢ MO4oil. OaHako nmpu runoButamuHoze C conepixka-
HUE aCKOpOMHOBOW KHCJIOTHI B MOYE€ HE BCEr/la MOHMXKEHO. YacTo OHO ObIBa€T HOPMAJIbHBIM, HE-
CMOTps Ha OOJIBIION HEAOCTATOK STOT0 BUTAMHMHA B TKAHAX M OpraHax.

V¥ 3n0poBbix Jrojeit BBenenue per 0s 100 mr Butamuna C ObICTpO MPUBOAUT K NOBBILIEHUIO
€ro KOHIIEHTpaIK B KpoBU U B Moye. [Ipu runoButamunose C TKaHU, UCTIBITHIBAIOIINE HEAOCTATOK
B BUTAMUHE, 33/1€PKUBAIOT NPUHATHIA BUTaMUH C U €ro KOHLIEHTpAalMs B MOY€ HE TIOBBIIIAETCS.

C Mouo#i 310poBOro yenoBeka 3a cyTku Bbiaenserca 20-30 mr Butamuna C wim 113,55—
170,33 MKMOB/CyT. YPOBEHb 3TOTO BUTAMHHA TOHIKACTCS HPU LUHTE, a TAKXKE MPH OCTPHIX U
XPOHUYECKHX MH(PEKIMOHHBIX 3a00I€BaHUSIX.

Xoo pabompi. B crakaHumk wim Konbouky orMmepuBaroT 10 mur Mmoun u 10 M qucTuumpo-
BAHHOW BO/Ibl, IEPEMEIINBAIOT, MOAKUCIAIOT 20 KamisimMu 10%-HOro pacTBopa XJI0pUCTOBOAOPOI-
HOM kucnoThl U TUTPYIOT 0,001 H pacTBOopoM 2,6-auxaopdeHonuHI0(eHO0Ia 10 PO30BOK OKPACKH.
Jlna pacueta copepxkaHusi aCKOPOMHOBOM KUCIIOTBI B MOUY€ UCTIOIB3YIOT GOpMyIy:

0,088-4-B
x=— N
b
IJie X — COZIepXKaHue aCKOpOMHOBOM KUCIOTHI B Mr/cyT; 0,088 — KonnuecTBO aCKOpOUHOBON KHCIIOTHI
(mr), coorBercTByMOmEee 1 mi 2,6-muxnoppenonuanodenona; A — pesynbrar turpoBanus 0,001 w
pacTtBopoM 2,6-1uxiopheHonuaaopenona (Min); b — o0beM Mouw, B3SAThIN 1 TUTpoBaHUs (Mi1); B —
CpeaHee CyTOYHOE KOTMYeCTBO MouH (i1t My»auH — 1500 mut, mist sxeHimmH — 1200 mor).

OtBerT:

BriBo:

[Toamucr npenomaBaTens:
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TEMA 29. BUOXUMMUSA TUTAHUSA. )KUPOPACTBOPUMBIE BUTAMUWHBI.
KAYECTBEHHBIE PEAKIIMUA HA BUTAMMUMHBLI A, E, /I, K

AKTyaJIBHOCTL TEMBbI

XKupopactBopumble BUTaMUHBI — o0co0asi rpynmna COeAMHEHUH, KOTOpble KOHTPOIUPYIOT
KU3HEHHO Ba)kKHblE MeTabonuueckue rnpouecchl. [IoaTOMy MX HEOCTATOK MpPOSIBIIAETCSA, KaK Ipa-
BUJIO, CUCTEMHOU MaTtoyiorueii, BoBpems pacro3HaTh ee — 3HaYUT UMETh BO3MOXHOCTh 3 (peKTuB-
HO NPEAOTBPATUTD €€ Pa3BUTHE.

Mean 3ansaTUs

3aKkpenuTh 3HAHUS O IPHUPOJE, MyTAX MOCTYIJICHUS B OPraHU3M M BIMSHHUSA Ha OOMEHHBIE MPOLIECCHI )KUPOpac-
TBOPHMBIX BUTAMHUHOB JUIS TIOCIIEIYIOIIET0 HCIOIB30BAHMUS HX BO BpaueOHOM AesATenbHOCTH. [I03HAKOMHTD CTYAEHTOB C
METO/IaMH O0HAPY>KCHHUS JKUPOPACTBOPUMBIX BUTAMHHOB.

TpeGoBaHus K HCXOTHOMY YPOBHIO 3HAHUH
J1J1s1 TIOJTHOTO YCBOGHUS TEMBI HEOOXOIUMO TTOBTOPHUTH:
® U3 OUOOP2AHUYECKOU XUMULL:
— CTPOCHHE U CBOMCTBA MOJMU30MPEHOB, CTEPOHIOB, IIPOU3BOIHBIX TOKOJIA;
— aKTUBHBIC (DOPMBI KUCIIOPOA
® OuoxuMuu:
— myTu KaTaboiu3Ma OeJKOB, )KUPOB, YTIIEBOJIOB B KIIETKAX;

I[J'[ﬂ MPOBEPKU UCXOTHOI'0O YPOBHHA 3HAHUM BBIIIOJIHHTE cJIeayrmue 3ajanus.

3aoanue 1. IlaTojlormyeckoe COCTOSIHHE, CBSI3AaHHOE € HEJOCTATKOM BHUTAMHUHOB B IIMIIIE,
HapyIICHHEeM HMX BCACBIBAHUS WM HapYUICHHEM UX HCTOJIb30BAaHUS OPraHU3MOM, Ha3bIBA€TCS —

3aoanue 2.YxaxuTe akTUBHYIO (hOpMy BUTAaMHHA A
A. TerparuapodoinueBas KUCIOTa I'. Kosnzum A
b. IMupunokcansdocdar . KapGoxcubuotnn
B. Perunans

3aoanue 3. XapakTepHbIM MPOSBICHUEM aBUTAMHHO3a A SBIISETCA:

A. CebopeitHblii 1epMaTUT . dementus
b. ®omnmukynsapusiii runepkeparod  E. KepaTomamnsanus
I'. Kcepodranbemus K. TopmoxkeHue pocra, oTepsi MacChl TEIa

3aoanue 4. XapakTepHbIM NPOSIBIEHUEM IMIIOBUTaMKHO3a E siBsercs:
A. TloBbllIeHHE TPOHUIIAEMOCTH KIETOYHBIX MEMOpaH

b. Kypunas cnenora (HapylieHHe CyMEpeuHOro 3peHMs)

B. becrnoaue, BBIKMBIIIN

I'. Mbleynas auctpodus, mopakxeHue CBI30YHOI0 arnmapara

I'. dnapes

Hpaeuﬂbnocmb peweHuﬁ npoeepbnie, conocmaesue ux ¢ ImajloHadmMu omeenioe.

Bonpocs! nu1s1 06cyxneHus

1. Tokodepon. Yyactue B Meraboiu3Me, MPU3HAKA THIOBUTAMMHO32, CYTOYHAs MOTpEO-
HOCTb, OCHOBHBIE€ UICTOYHHUKHM BUTaMHHA E.

2. Perunon. Yuactue B Meraboiu3Me, MPU3HAKH TUIO- U TUIEPBUTAMHMHO3a, CYTOYHAs MO-
TpeOHOCTh, OCHOBHBIE HICTOUHUKH BUTAMHUHA A.

3. Buramun D. BcacbiBanue, 6uoioruyeckasi poiib, IBICHHUS TUIO- U THIIEPBUTAMUHO34, CY-
TOYHasl MOTPEOHOCTh, OCHOBHBIE UCTOYHUKH.

4. Butramun K. buomormueckas ponb, SIBICHHUS THIIOBUTAMHUHO3a, CyTOYHAs MOTPEOHOCTD,
OCHOBHBIE€ NCTOYHUKH. CHHTETHYECKHE TPOU3BOIHBIE. AHTUBUTAMUHBI.
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JIMTEPATYPA

1. Buonozuueckas xumust / B. K. Kyxta [u ap.]. M., Munck : Bunom, Acap, 2008. C. 112-130.
2. Kowncnexm nexkui.
3. Buonozuueckas xamus / A. JI. Taranosnd [m ap.]. Munck : Benapycs, 2013. C. 179-186.

3aganus 1J151 CAaMOCTOATEILHON padoThI

3aodanue 1. BeiOepuTe IpaBUIbHBIN OTBET, OTHOCHTEIIBHO YJacTHsl BATaMHUHA A B aHTHOKCH-
JAHTHOMW 3alUTe OPraHu3Ma:

A. Ocia0iser geiictsue sBuramuna E

b. IlpensarcrByer okucnenno SH - comepxamux 6emkoB

B. AkTHUBHpYET BKIIIOUEHHUE CeJIeHa B COCTaB ITyTaTHUOHIIEPOKCHIA3bI

I'. YcunuBaer aHTHOKCHIAHTHOE JICHCTBHE TOKO(epoIia

J1. B3aumoielicTByeT co CBOOOTHBIMU paiuKallaMy Pa3JIMYHbIX TUIIOB

E. AxtuBupyer cynepokcuaiucMyTasy

3aoanue 2. 3a1OMHUTE, YTO KUPOPACTBOPHUMBIC BUTAMUHBL B OTJINYME OT BOJOPACTBOPUMBIX
1) 1EeHCTBYIOT HA TEHETUYECKOM YPOBHE MOJOOHO CTEPOMIHBIM TOPMOHAM, 2) SIBISIFOTCS CTPYKTYp-
HBIMU KOMITOHEHTaMH KJIETOYHBIX MEMOpaH M HPOSBISAIOT aHTUOKCUAAHTHOE JeHCTBHE, 3) Kodep-
MEHTHbIE (DYHKIIMM UM HE MPUCYIIH. YMEHTe O0BSICHUTh MEXaHU3M aHTHOKCHUIAHTHOTO JACWCTBUS
ButamuHa E myrem «¢pu3ndeckoil» 3aluThl KICTOYHBIX MEMOPaH OT CBOOOIHBIX PaUKaIOB.

3aoanue 3.Kakue U3 MepeynCICHHbIX BUTAMUHOB COJIEP’KAT B KAUECTBE CTPYKTYPHBIX 3Jie-
MEHTOB M30MPEHOUTHBIEC (hparMeHThI?
A. Buramun E B. Buramun A /[. Buramuu P
b. Buramun K I'. HukotnnoOBas kuciora

3aoanue 4. Bce nmpuBeeHHBIC YTBEPKACHUS TPABUIIBHBIC, 32 UCKITIOYCHUEM:

A. HcrounukoMm BuTamuHa E 17151 yenmoBeka sBISIIOTCS pacTUTEIbHBIC Maciia, cajar, 3ep-
HOBBIC MPOAYKTHI, PA3TUYHBIC TKAHU )KUBOTHBIX, OCOOCHHO KUPOBAs;

b. Cyrounas nmoTpeOHOCTh B BUTAaMUHE Bg 17151 yenoBeka cocTaBisieT 2-4 MT;

B. Buramun BgsBnsiercs npon3BOgHBIM CTEPOJIOB;

I'. HUcrounnkom BuTamMuHa C SBISETCS MPEUMYILIECTBEHHO MMUILA PACTUTEIBHOIO MPO-
HCXOXK-JICHUS;

J1. BaXHBIM HCTOUHUKOM BUTAMUHOB CITY>KUT MUKPO(DIOpa KUIIIEUHUKA.

HpCZGMJleOCmb pemeuuﬁ npoeepsbnie, conocmaesue ux ¢ ImajiloHadmMu omeenioe.

IIposepbTe Bamm 3HaHUs (CAMOKOHTPOJIb YCBOCHHUS TE€MbI)

3aoanue 1. O0bsicHUTE, IOYEMY U HEIOCTATOK, U M30BITOYHOE MOCTYIUIEHWE BUTaMuHa /| B
OpraHu3sM OyJieT NPUBOJUTH K JECTPYKIIUN KOCTHOM TKaHH.

3aoanue 2. BriGepuTe MpaBUIbLHBIN OTBET, OTHOCUTENBHO ydacTusi BUTamMuHa E B aHTHOKCH-
JAHTHOM 3aIlMTE OpraHu3Ma:

A. 3amuTa OT OKUCIIEHUS ABOMHBIX CBA3EH B MOJIEKYJIaX KAPOTMHOB M BUTaMUHA A

b. BxiitoueHue ceneHa B COCTaB akTUBHOT'O IIEHTpa IIIyTaTHONIEPOKCUIa3bl

B. Pazo6menune nporecca TKaHEBOTO AbIXaHUS U OKUCIUTEIBHOTO (hochopuirpoBaHus

I'. 3ammmra ot okuciaeHuss SH — rpynn MeMOpaHHbBIX OETKOB

1. MemOpanocTabmim3upyroiiee 1eiCTBIE

E. CaepxuBanue NpoOKCUIAHTHOTO AeiicTBUs BUTaMuHa C

3aoanue 3. Kakvue BUTaMUHBI SBISIOTCS IPOU3BOJHBIMU CTEPOJIOB?
A. Buramun B1,B.Butamun D3 J1. Buramuu A
b. Burtamun DoI'. dunnoxunon
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3aoanue 4. YkaxuTe akTHBHYIO (JOPMY BUTaMUHA A
A. TerparuapodonaueBas Kuciaora I'. Tuamuaaudocdar
b. [MTupunokcanbdocdar . Kosnzum A
B. Perunains

ITAJIOHbI OTBETOB K PelIeHNI0 3aJaHUil
Jlna camonpoeepKku ucxo0Ho2o ypoeHsa 3HAHUIL.
1. — runosutamunos. 2-B.3.-B5, I, E. XK. 4—- A, B, T.

Jlna camocmoamenvhou pabomut.
1-b,B, T, 1. 3.—A, b, B. 4-B.

CAMOCTOATEJIBHAS PABOTA (30 munyT)

HNHCTPpYKIHUS K NPAKTHYECKOMY 3aHATHIO
KavecTBeHHBIE peakIMM HA BUTAMUHBI MO3BOJIIIOT OOHAPYKHUTh MX HAIWYHE B IHUIIEBBIX
IPOAYKTaX, B JICKAPCTBEHHBIX IIperaparax U JIEKApCTBEHHBIX pacTeHUsX. [IpuHIUII, NOJ0XKEHHBIH B
OCHOBY Kau€CTBEHHBIX PEAKIMH Ha BUTaMHUHBI, UCTIONB3YETCS MPU pa3pabOTKe KOIMYECTBEHHOTO
OIIpeJIeJIEHUS UX B Pa3IMYHBIX IPUPOJHBIX OOBEKTaX U JIEKapCTBaX.

Pa6ora 1. Kauecmeennwie peaxyuu na eumamun A (pemunon)

Buramun A comepkuT -HOHOBOE KOJIBLIO M OOKOBYIO I€Ib, COCTOSIIYIO U3 JBYX OCTaTKOB
M30IIpEHa ¥ NEePBUYHOM cupToBOil rpynmnsl. [IpoBuTaMuHOM A sBiIsSIETCS JKENTHIA MUTMEHT pacTe-
HU— KapoTHH. B opranu3Me KapoTuH npeBpallaeTcs B BATaMUH A.

1.1. IIpo6a Apymmonaa

Ipunyun memooa. Metoa OCHOBaH Ha CIOCOOHOCTH KOHIleHTpupoBaHHOW H»SO4 oTHHMMaTh
BOJIy OT PETUHOJIA C 00pa30BaHUEM OKPAIICHHBIX ITPOIYTOB PEAKIINH.

Xoo pabomul. B cyxyto mpoOupKy BHOCAT | KaIllro peTHHONA aneraTa u 5 Kameins xjaopodop-
Ma, TepeMemmBaroT U no0aBnsator 1 kammo koHm. HpSO,. TlosBrsercss romyboe WM KpacHO-
¢dbuoneToBoe OKpalIuBaHue, Mepexosiiee B 0ypo-KpacHoe.

1.2. Peakiusi ¢ XJIOPHBIM 3KeJIe30M

Xoo pabomul. B cyxyto mpoOupKy BHOCAT | Karuiro peTHHONA aneraTa u 5 Kamnens xjaopodop-
Ma. [lepememmBarot u 100aBISIOT 3 KAtk Xjaopuaa skenesa. [losBisercs: okpamBaHue.

BriBon:

Pabota 2. Kauecmeennwvie peakyuu na eumamun E (a-mokoghepon)

2.1. Peakuyus ¢ azomuoil Kuciomoi

Ipunyun memooa.CnuptoBoil pacTBOpBUTaMHHA E B NpUCYTCTBUM KOHIIEHTPUPOBAHHOM
a30THOM KHUCJIOTHI OKUCIISIETCS. B XUHOUIHOE COeIMHEHNE, OKPAIlIEHHOE B KPACHBIH 1IBET.

Xoo pabomoel. B cyxyro npoOupky BHOCAT 6 kamens 0,1% crmproBoro pactBopa Butamuna E,
J00aBISAIOT HECKOJIBKO KPYMHHOK caxapo3bl. OCTOPOKHO M0 cTeHKe Mpobupku npubdasisitor 10 ka-
nenb koHl. HNOjs. [Ipo6upky cierka BerpsixuBatoT. Uepes 1-2 MuH HaOII0Jal0T KpaCHOE MIIH JKeJl-
TOBAaTO-KpacHOE OKpallluBaHHeE.

2.1. Peakyus c xnopuoom sxcenesa

IIpunyun memooa. CnupToBoii pacTBopa-Tokodepona okucisercs FeCls B TokodepunxuHoH
Y pacTBOP OKPAITMBACTCSI B KPACHBIN I[BET.

Xoo pabomwi. B cyxyio npoOupky Oepyr 4-5 kamenb 0,1% crnuproBoro pactBopa o-
tokodeposa, npubasisior 0,5 ma 1% pacrtBopa FeCls, Tmarensao nepememntuBarot. ComepkumMoe
pOoOUPKHU MPHOOPETaeT KPACHOE OKPALIMBAHHUE.
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BriBo:

Pa6ora 3. Kauecmeennan peakyusn na sumamun /] (kanosuyugepon)

Buramun I oTHOCHTCA K CTEpOMAAM M SBIIACTCA NPOU3BOIHBIM LIMKJIONEHTAHIIEPTHIPO-
¢denanTpeHa. B pacTUTENbHBIX MPOIYKTAaX COAEPIKUTCS IProcTEpUH, KOTOPBIH mpu neicteun Y -
naydel nmpeBpamaercs B ButaMuH [l (3prokansiudepoit). B KUBOTHBIX TKaHAX paclpoCTpaHeH 7-
JETUPOXO0JIECTEPOII, KOTOpBIM moja aeiictBueM YdD-nmyuell npespamaercs B ButamuH [z (xoe-
KaJbIudepod).

3.1. AunanHoOBAas Mpoda

Ilpunyun memooda. MeToj OCHOBAaH Ha B3aWMOJIEHCTBUHKAIbIM(EpOaIac TUAPOXJIOPUIOM
aHWIMHA C 00pa30BaHNEM IPOAYKTOB PEAKIIMHN OKPAIIECHHBIX B KPACHBIN I[BET.

Xo0 pabomul. B cyxyro npoOUpKy BHOCST 2 KaIlJlM MacsiHOIO pacTBOpa sprokajibiudepona,
10 xanens xymopodopma u 1-2 Kamim aHWIMHOBOIO PEaKTHUBA, OCTOPOKHO HArpeBaroT IPU MOCTO-
SHHOM TOMEUIMBAaHUM U KUIATAT NOAMUHYTHL. [Ipu Hannunm Butamuna /I skenras smyibcus Npu-
oOperaeT cHayaJa 3eJIeHBIi, a 3aTeM KPACHBIN IIBET.

BriBoa:

Pabota 4. Kauecmeennan peakuyusn na eumamun K (nagpmoxunon)

W3BecTHb! ABa mpupoHbix BUuTamuHa Ki u Ky, sBistomuecs: npou3BoJHBIME Ha(hTOXMHOHA.
HckycCcTBEHHO CHMHTE3MPOBAHHBIM BOJOPACTBOPUMBINM aHanor BuTaMuHa Ki- Bukacon obnagaer
OMO0JIOTMYECKOI aKTHBHOCTh BUTAMUHA.

4.1. KauecTBeHHasi peakuysi Ha HAaQTOXMHOH

IIpunyunmemooa.MeTol OCHOBaH Ha B3aWMOJICHCTBUM JUATHIIIUTHOKapOamara ¢ BHUTaMHU-
HoM K B mienouHo#t cpene ¢ o0pa3zoBaHHEM KOMIUIEKCa ToJy0oro 1BeTa.

Xo0 pabomul. B mpobUpKy BHOCAT 4 KaIuld COMPTOBOTO pacTBopa ButamuHa K, nobasisior 8
Kanenb 2% CHUPTOBOTO p-pa AUATUIAMTHOKapOaMarta HaTpus M 4 xamm 4% cnupToBOro p-pa
NaOH. BerpsixuBatoT v HaOJIr01a0T 32 pa3BUTHEM IOJTYOOH OKpacKH.

4.2. KayecTBeHHasi peaKklusl HA BUKACOJI

Ipunyunmemooa. Brukacon B MPHUCYTCTBUH LMCTEHHA B IIETOYHOW Cpelie OKpalInBaeTcs B
JIMMOHHO-KEJITBIA IIBET.

Xoo pabomuwi. Ha cyxoe yacoBoe CTEKIIO HAaHOCAT 5 Karlellb pacTBOpPa BUKACOIIA, TOOABISIOT 5 Ka-
ness pactBopa ucrenHa u 1 karwmo 10% enkoro Hatpa. [losBiseTcs TMMOHHO-KENTOE OKpaIlIBaHUE.

BriBon:

[Toxmnuce npenoaaBaTesis.
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TEMA 30 BOJA U MUHEPAJIBHBIE BEIHLHIECTBA. MAKPO- U MUKPOJSJIEMEHTBI.
I'OPMOHAJIBHAS PET'YJIAIUA BOJHO-3JIEKTPOJIMTHOI'O OBMEHA.
ONPEAEJIEHUE COAEPXAHUSA KAJIUA B CbIBOPOTKE KPOBHU

AKTYaJIbHOCTH T€MbI

H3MmeHeHne cocTaBa MUHEPAIBHBIX BEILECTB U HApYILICHUE PACIpPEACICHUS MIEKTPOJINTOB U
KUJKOCTU B OPTaHU3ME SIBJIAFOTCS IPUYMHOM MHOTUX CEPbE3HBIX HAPYLICHUH, KOPPEKLUEN KOTO-
PBIX Yalle BCEro MPUXOIUTCS 3aHUMAThCS PEAHUMATOJIOTaM.

Mean 3ansaTUs

3aKkpenuTh 3HaHUS 00 IEKTPOIUTHOM COCTaBE KUAKOCTEH OpraHmu3Ma, pojd MHKPO- U MaK-
PO3JIEMEHTOB B KJIETKAaX U BHEKJIETOYHOW >KMJKOCTU JJIsl MOCIEAYIOIIEro HUCHOIb30BAHUSA UX BO
BpaueOHON JEATENIBHOCTH.

TpeOoBaHMsI K HCXOAHOMY YPOBHIO 3HAHH

J1J1s1 MOJTHOTO YCBOEHMSI TEMBI HEOOXOMUMO MTOBTOPHUTH:

® U3 HOPMANbHOU U3UOI0CUU YeN0B8eKd.

— pacnupeJeNieHue BOJIBI B OpraHn3Me. AKBAIlOPUHBL;

— COCTaB MHTEPCTUIHAIBHON (MEXKJIECTOUHOMN) M KJIETOYHOM KMAKOCTEH OpraHu3Ma;

— wmexann3Mm peiicteus Na' /K - AT®a3br;

® o0OwWell xumuu.

— TIOHATHUS «OCMOTHYECKOE JABIICHUEY, «OCMOJISUTBHOCTEY, «TUIIOTOHUYECKOE M TUIICPTOHU-
yeckoe u3MeHeHue o0némay, «pH», «0ydepHbie cucTeMbl»;

® OUOOpP2aHUYECKOU XUMULL.

— anbOYMUHBI, TJIOOYJIHUHBI;

I[J'[ﬂ MPOBECPKU UCXOTHOI'0O YPOBHHA 3HAHUH BBLIIIOJIHUTE CJIeaAyrmue 3aJaHus:

3aoanue 1. B 00ObIYHBIX YCIIOBUIX HEM30€KHAsi CyTOUHAsl HOTEPS BOABI B3POCIIBIM UEIOBEKOM
cocraBisieT 0kos1o 2500 mi1. CkoJIbKO BO/BI TEPSAETCS:
a) C BBLABIXaEMBIM BO3/1YXOM; 0) c MOuUOIi; B) uepe3 KoKy B BUJIE 1oTa?

3aoanue 2. Yto npon3oiaeT npy NOMEIIEHNN S3PUTPOLUTOB B THIIOTOHUYECKYIO Cpey?
A. Onu He u3MmeHaATca. b, Hactynut ux cmopmusanue.  B. IIpousoiinér remonnus.

3aoanue 3. Keronossie Tena (AH) sBasitorcst 0osiee CUIBHBIMU KHUCIOTaMH, Ye€M YyroJIbHas

KHCJIOTA. B KaKYIO CTOpOHy CMECCTUTCA paBHOBeCI/Ie peaKL[I/II/I?
HCO® + AH <> H,CO3 + A”

3aoanue 4. Y 6071bHOTO MOSBUINCH OTEKU. KaKOBBI BO3MOKHBIE IPUUHHBI?
A. Hapymienue 6enokcuntesupytouieit pynkuuu neuenu. B. [Iporennypusi.
b. Crymenue kpoBu. I'. HegocraTok Ba3zomnpeccuHa.

Bonpocsl 1151 00cyxk1eHus

1. Ponb Boabl B oprann3me. MexaHnu3mel MOAAEP/KAaHUS TIOCTOSTHCTBA BOJHBIX IPOCTPAHCTB.

2. Harpuii, kanuii, kansuuii, pocdop. Pons B MeTabonn3me, ropMOHaNbHAS PETYISINS UX
oOMeHa.

3. Ponb xene3a B opranusMe (BcacblBaHUE, TPAHCIIOPT, BHYTPUKIIETOUHbIH 0OMeH). XKenezo-
NePUIUTHBIE COCTOSIHUS U KeJle30ePUIUTHBIC aHEMHH.

4. Ponb Menu, ceneHa, onaa u gpropa B MeTabosin3Me TKaHEH.

5. MexaHu3M J1eHCTBUS TOPMOHOB, PETYIHPYIOIINUX BOJIHO-MUHEPAIbHBIN 0OMeH (Ba3oIpec-
CHHA, HaTPUH-ypEeTUYECKOTO0 TOPMOHA, AJIbIOCTEPOHA).

6. PeHnH-aHTHOTEH3UMHOBAsI cUCTEMA U €€ POJib B PErYIISIIMN BOJHO-COJIEBOIO OOMEHa.

JIMTEPATYPA

1. Buonocuuecxas xumus / B. K. Kyxra [u ap.]. M., Musck : bunom, Acap, 2008. C. 515-548.
2. Kowncnexm nexuui.
3. Buonoeuueckas xumus / A. J1. Taranosnd [u ap.]. Munck : benapycs, 2013. C. 190-203.
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3aganus 1J51 CAaMOCTOATEILHON padoThI

3aoanue 1. 3anomHuTE GU3UOIOTHUECKUE KOHIICHTPALIUU OCHOBHBIX KATHOHOB.

Katuonst ILnazma OpUTPOLHUTHI
Kamnuii 3,4-5,6 MMOIB/1 80-113 mmoub/a
Harpuii: B3pocibie 135-150 Mmmomb/1 13,5-22 MMob/n
IeTH 130-145 mmons/n

Conepxanue oOLIEr0 KaIbLUS B CHIBOPOTKE KPOBU — 2,2—2,7 MMOJIb/JI, HOHU3UPOBAHHOTO
KaJIbIKs B ChIBOpOTKEe — 1,1-1,3 MMoOB/m.

3aoanue 2. Bce MuHEpalbHbIE BEIIECTBA B 3aBUCUMOCTH OT UX KOHIIEHTPALUU B OpraHU3Me
MIO/IPA3JEIIAIOTCS. HA MAaKpo- U MUKPO3JEMEHThl. MUHEpaibHbIE BELIECTBA, COJAEPIKaHUE KOTOPBIX
npesbiaeT 50 MI/Kr Macchl Tena, OTHOCATCS K MakpoasieMeHTaM. Ilepedncinre 3Tu 371€MEHTHI.

3aoanue 3. B cocTaB KakuxX XpOMOIIPOTEUHOB BXOAUT KeJe30?

A. Ilutoxpoma Pisp. I'. [lepynomnna3smuHa.
Bb. I u I xoMII€KCOB ABIXATEIBLHOM 1IETIH. J. Muornobuna.

B. III u IV xoMIIIeKCOB ABIXaTEBLHOH IIEIH.

3aoanue 4. Ilocne Ha3HAUEHUS MPENapaToOB CeJieHa B KPOBU Y MAI[UEHTA!
A. Causzunocs cogepxxanue npoaykros [1OJI.

b. YBenuuunocs conepkanne npoaykros [TOJI.

B. YBenuuunach akTHBHOCTB TNTyTaTHOHIIEPOKCUAA3bl SPUTPOLIUTOB.

I'. CHm3wiIach akTUBHOCTH TITYyTaTHOHIIEPOKCH1a3bI SPUTPOITUTOB.

3aoanue 5. YcBoiiTe, 4TO B Cilydae CHMKEHHsI 00BbEMa KpPOBH BKJIIOYAIOTCS [1BA MEXaHHU3Ma:
1) pa3zgpaxarorcsi GapoperenTopsl a. carotis ¥ PeHenToOpsl MPEaCepArsi, YTO MPUBOIUT K BBICBO-
OOKICHUIO HATPHI-YPETHUECKOTO TOPMOHA (OH CTUMYJIHPYET CEKPELHIo AMU(U30M aIpeHOTIOME-
PYJIOTPONHHA); 2) pa3apakaloTcs pelenTopbl IOKCTArJIOMEpPYIISIPHOTO amrapara Mo4yekK, 4To COmpo-
BOJKJ]A€TCSI BBIOPOCOM B KPOBOTOK PEHHHA.

Hcnonb3ys npuBeIEHHYIO CXEMY, PACCMOTPUTE OCHOBHBIE 3()(PEKTHI TOPMOHOB U pEHUHA.

AnsfoCcTepoH

— AHEUDI?EHJUH fl

Kamencun (AND)
HOrRcmaznomepy- Anztomeraun |

NApHBID annapam{———* T PeHuH
AH2UOIMEHIUHOZEH

M0

Mouka J\u Na®

Mvnotanamyc
Helpormnodgpua

BazonpeccuH —|
P [———+ HeghpoH

Hpaeuﬂbnocmb pemeHuﬁ npoeepbnie, conocmaesue ux ¢ SmajloHadmMu omeenioe.

IIpoBepbTe Bamim 3HaHUS (CAMOKOHTPOJIb YCBOCHHMS T€MbI)

3aoanue 1. Y GONBbHOTO HEPPUTOM PaA3BWINCH OTEKH. UTO MOXKET CIY)XHTh UX OCHOBHOM
MPUYUHON?

A. YMeHblIlIeHUE COJIepKaHUsS B KPOBH aTbOYMHHOB.

b. YMmenbiieHue conepkanus B KpOBU II100YIMHOB.

B. YBennuenue copepxanusi B KPOBH OEIKOB OCTPOil (ha3bl.

I'. CHm>XKeHre KOHIIEHTPAUK TII0KO3bI B IJIa3M€E KPOBH.

J1. CHMKeHue KOHLIEHTpAIMU HaTpHsl B TUIa3Me.
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3aoanue 2. OOBsicHUTE, IOYEMY U HEIOCTATOK, U M30BITOYHOE MOCTYIUIEHHWE BUTaMuHa /| B
OpraHu3M OyJIeT NPUBOJUTH K IECTPYKIIMH KOCTHOM TKaHH.

3aoanue 3. HazoBUTE MUHEpaAJIbHBIC BEIIECTBA, BHIMOIHSIONINE CICIYIONNe (DYHKITHH:

A. Tlonnepxka 31eKTpOJUTHOTO OaaHca.

b. ITonnepxkka onpenei€EHHOr0 OCMOTUYECKOTO JABJICHHUS.

B. Co3nanue 01aronpusTHEIX YCIOBHM PacTBOPUMOCTH O€JIKOB KJIETOK KPOBH.

I'. Yyactue B MmexaHu3max Bo30yJUMOCTH.

J1. BiusiHre Ha OOMEHHBbIE MTPOLECChl ITYTEM aKTUBUPOBAHUS UM MHTMOUPOBAHUS (PEPMEHTOB.
E. Munepanuzanus KocTeil ckenera u 3y0oB.

3aoanue 4. Bo BpeMs TUPEOMIPKTOMUU XUPYPT HE 3aMETHUJI PACHIOJIOKEHHBIX B TOJIIIIE LIUTO-
BUIHOM JKeJe3bl MapalluTOBUAHBIX jKeI€3. Y 00JIbHOro Havanuck cypoporu. Ilouemy?

A. B pe3ynbTaTe najieHus coaepKaHus B KPOBU TUPEOKAIbIUTOHUHA.

b. B pe3ynbraTe CHUKEHUS COAEPKaHUSA B KPOBU ITapaTUpPUHA.

B. BenenetBue cHmkenus copepxanus Ca’ B miazMe KpOBH.

I'. Benencreue yBenuyenus cofepxkanns Ca’ B rasmMe KpPOBH.

ITajI0oHbI OTBETOB K PellIeHUI0 3a]aHuil
Jlna camonpoeepku ucxo0Ho2o ypoensa 3HaHUIL:

1-a) 300400 mm; 6) 1200-1500 mut; B) 500-600 mut. 2— B. 3— Bopaso. 4— A, B.
Jlna camocmosamenvhoul padomet.
2—Na, K, Ca, Mg, P, Cl, S. 3—- A, B, 1. 4— A, B.

CAMOCTOSITEJBbHASI PABOTA (30 munyT)

HNHCcTpyKIus K NPAKTHYECKOMY 3aHATHIO

PaGota 1. Onpeodenenue cooepiricanusn Kanus 6 cvl@opomKe Kpoeu mypoooumempuiecKum
Memooom

Ipunyun memoda. MeToJ OCHOBaH Ha CIIOCOOHOCTH MOHOB KaJlusi 0Opa3oBbIBaTh CTAOMIIb-
HYIO CYCIIEH3UIO C MOHaMU TeTpadeHmioopara. MyTHOCTh CYCIIEH3MH MPOTOPIHMOHATFHA KOHIICH-
TpaLUU MOHOB KaJIHsl.

Xoo pabomul. bepyt Tpu npobupku. B mepByto npobupky (ombITHas mpoda) HamuBaroT 2,0 M1
pearenta u no6asisT 0,04 M CHIBOPOTKHM KPOBH, BO BTOPYIO NMPOOHUPKY (CTaHIapTHas mpoda)
BHOCAT 2,0 mut pearenta + 0,04 MJT CTaHAApTHOTO PACTBOPA, B TPETHIO MPOOUPKY (X0JIOCTast TPoda)
N00aBsAIOT ToNbKO peareHT (2,0 mu). Heo0xoaumo cTporo co6/i101aTh MOC/I€10BATEIBHOCTD
BHECEHHUs] PEAKTHBOB B MPOOHPKH (CHIBOPOTKY 100aBJsIIOT K peareHTy)! IlepememmBaior u
MHKYOUpPYIOT 2 MUH. BHOBB TIIATEIBHO MEPEMEIINBAIOT U MHKYOUPYIOT TOYHO 10 MHH NpH KOM-
HaTHOM TeMmmeparype. M3MepsioT onTUyYecKyro MIIOTHOCTh ONbITHON Mpo0s! (Eqy) U cTanmapTHOrO
pactBopa (E¢;) mpoTuB X0510CTOM MpoOBI, UCHOIB3YsS KIOBETH ¢ pabodell MIMPUHON 5 MM (JUIMHA
BostHBI 590 HM). [lepen hoTomerpupoBanuemM NpoObl HEOOXOAUMO B30OJITATh.

Pacuém: xounenTpanuio K* (MMob/1) onpeensior o gopmysie:

Con = Cerx Eon / Eer.
Omeem: xonnenTparmu K (MMos/m).
Con =
BriBon:

Knunuxo-ouazcnocmuueckoe snauenue. Conepxanue K B CBIBOPOTKE KPOBH B HOPME COCTaB-
nset 3,4-5,6 MMOIB/II.

YMeHbIIIeHNE KOHIICHTPAIIH KaJHs B CBIBOPOTKE KPOBHU MPUBOJUT K TSHKENBIM HAPYIICHUSIM —
BILTOTH JIO TIOSIBJICHUS BSUIBIX MapaIdyeid. YXyAIMIalOTCs IICHXUYeCcKas U YMCTBEHHAsS JICSITCIbHOCTD,
YTHETAeTCs MEPUCTATbTHKA KUIIEYHUKA, PA3BUBACTCS METCOPH3M, PACIIUPSIOTCS KEITyI0K U MOYe-
BOM MY3BIPb.

122



['unepkanuemMusi CONPOBOXKAACTCS OUIYIIEHUEM «IOJI3aHUS MYpAIIEK», UCUYE3HOBEHUEM CY-
XOXKUJIBbHBIX pediiexcoB, HapymeHueM GyHKIuU cepaua. [lpu nBykpaTHOM NMpeBBILIEHUHN COJEpKa-
HUS KaJus B KPOBH CEPJILIE OCTAHABIMBACTCS B (pa3e MUACTOIBI.

[Toanucek mpenogaBarens:

TEMA 31.BHOXUMUSA OPTAHOB IIOJIOCTH PTA U POTOBOM )KHUJIKOCTH

AKTyaJIBHOCTb TEMBbI

MeKKIETOUHOE BELIECTBO COCIMHUTEIBHBIX TKAHEH OMPEAEISIET UX OCHOBHBIE CBOWCTBA.
[ToMuMO OpraHu4ecKoro KOMIoHeHTa (MOJpOoOHO paccMaTpuBaics paHee), CHelHaTu3upOBaHHbIC
BUJIbI COCAMHUTEIBHBIX TKAaHEH XapaKTEepPU3YIOTCS BBICOKMM COJIEpPKaHHMEM MHUHEPAIbHOro (Heop-
TFaHMYECKOT0) KOMIIOHEHTA, IJIABHOW COCTaBHOW YacCThIO KOTOPOro SBJISIOTCS (pochopHOKUCITBIC
comu kanpius. OOpazoBaHUE W pacraj, MUHEPATHLHOTO KOMIIOHEHTa TECHO CBS3aHBI ¢ OOMEHOM
Kanbius u pocdopa B opranusmMe. 3yObl — 0COOBIN opraH, rJe IpsSIMO CONPUKACAIOTCS 3aKOHOMEP-
HOCTH «IIOBEJICHUS» OPTaHMYECKUX M MUHEpAIbHBIX BemlecTB. [loHMMaHKMe B3aMMOOTHOIICHHMA
MeX1y 0OOMEHOM OpPraHM4YecKUX MOJIEKYN U MUHEPaIbHBIMH KOMIIOHEHTaMU JIaIeKO OT COBEPIICH-
CTBa, O YeM CBHJICTCIILCTBYIOT IMOKA MAJIOYTEIIUTEIILHBIC Pe3yabTaThl OOPHOBI ¢ KaprecoM, BOCIIa-
JUTENBHBIMHU U IPYTUMH 3a00JI€BaHUSIMH MIOJIOCTH pTa. POTOBask )KUIKOCTH (B OOMXOJE CIIOHA) —
3TO MHOTOKOMIIOHCHTHAsi OMOJIOTHYECKasl JKUIKOCTh, COCTaB KOTOPOW OKa3bIBAET CYIICCTBEHHOE
BIIUSTHUE HA OpraHbl U TKaHU POTOBOI moiocTu. B psge cayyaeB uccieqoBaHHE XMMHYECKOTO CO-
CTaBa CJIFOHBI UCTIOJIb3YETCs ISl MArHOCTUKUB KIIMHUKEBHYTPEHHHUX O0JIe3HEH.

Mean 3ansaTUs

CdopmupoBaTh MpeicTaBICHUE 0 XMMUUYECKOM COCTaBe KOCTHOW TKaHW M TKaHeW 3y0a U cu-
CTEMATU3UPOBATh 3HAHUS O COCTABE KUAKOCTEH POTOBOM IMOJIOCTH JJIs IOHUMaHUSI MOJIEKYJISIPHON
MPUPO/IBI 3a00JI€BaHUI OpPraHOB U TKaHEW MOJOCTHU PTa.

TpeOoBanus K HCXOAHOMY YPOBHIO 3HAHU I
J1J1 TOJIHOTO YCBOEHMS TEMbI HEOOXO0AMMO TTOBTOPUTb:
® U3 mopghonozuu:
— THUIBI COEAMHUTEIbHBIX TKaHEeH;
— 0COOEHHOCTH MOP(OIOrHYECKOI0 CTPOCHUS COSIMHUTEIBHBIX TKaHEH 1 3y00B;
® o0OWel Xumuu.
— o0uue cBoiicTBa Kayblus U (hpocopa Kak XUMHUUYECKHX 3JIEMEHTOB;
— CBOWCTBA KaJbIUEBBIX COJEH PocHOpHON KUCIOTHI;
— CBOICcTBa OEIKOBBIX PACTBOPOB KaK KOJUIOMIHBIX CUCTEM;
® OUONI02UYECKOU XUMUU:
— OeJIKM COEMHUTEIIbHBIX TKaHEH;
— 0CO0EHHOCTH YTUIIM3allUU YTIJIeBOJ0B OaKTEpPHUsIMH MOJIOCTHU PTa.

J1st caMonpoBepPKH MCXO0HOT0 YPOBHS 3HAHUI BBIIIOJIHUTE CJeAyIOLINeE 3aJaHUA:

3aoanue 1. llonGepute mapsel: hopmyna docdara Kaablus — Ha3BAaHUE.

DopmyJaa Ha3zpanue
1. CaHPO4x 2H,0 A. I'mppokcuanatur
2. Cayo(PO4)s(OH), b. ®ropanarur
3.Cag(HPO,4)2(PO4)4x5 H,0O B. CtpoHuueBbIit amatut
4, Calo(PO4)6F2 I. prH_II/IT
5. Cayp(PO4)s (HCO3) (OH), J1. KapGonatHsIii anatut
6. CagSr(PO,)s(OH), E. Oxrakanpuuii pochat
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3adanue 2. Beibepute npaBuiIbHBINA OTBET. K HEKOIIareHoBbIM OeTkaM KOCTHOW TKaHU OTHO-
CSTCS:

A. ®ubpomoynuH. I'. lexopuH. K. burnukas.
b. TpombocmonauH. J. OCcTeOHEeKTHH. 3. OcTeoKaabIvH.
B. Jlamunun. E. Dmactun.

3aodanue 3. Kakoli U3 amaTUTOB CaMblii YCTOWYUBBIN K IEHCTBHIO KUCIIOT?

A. I'unpokcuanarur. B. ®ropanarur.

b. KapOonaTHsIii anmaTur. I'. Xnopanarur. . CTpoHIIMEBBIN aIlaTUT.
3aoanue 4. Cexper KakKux CIIOHHBIX JK€Je3 B OCHOBHOM MYKO3HBIH?

A. OKOJOYUIHBIX. B. SI3bI4HBIX.

b. IToxbs3b14HBIX. I'. [TonuentoCTHBIX. J. lleunsIx.

Hpa6uﬂbHOCWIb pewenuﬁ npoeepovne, conocmaeue ux ¢ SmajiloHamu omeenioes.

Bomnpocsl 1u1s 00cyx1eHus

1. OcobeHHOCTH XMMHYECKOro cocTaBa TKaHEi 3y0a (dMaiu, JEHTHHA, IIeMEHTa, IYJbIbI) U
KocTHOU TKaHu. KotareHoBble U HEKOJIareHOBbIe OelKH, OeJIKOBO-YIIEBOAHbBIE KOMILIEKChl. MuHe-
paIbHBIN KOMIIOHEHT KOCTHOM TKaHU U 3y00B. XUMHUUecKuil coctaB. KpucTanibsl rupoKcHanaTuTa.

2. Teopuun MUHEpaTU3aMi KOCTHOW TKAaHHU U TBEPBIX TKaHel 3y0a. Ponb oprannmyeckux mo-
JeKyJ B MEXaHU3MaxX MUHEpalIu3aluu. JTanbl H30MOP(HOro 3aMeLeHHs 3JIEMEHTOB KpUCTaJuInye-
CKOH peIlleTKH U €ro posib B 00pa30BaHUU KPUCTAUIOB anatuta. PakTopbl, BIAUSIONINE Ha MPOLEC-
Cbl MUHEPAJIU3ALINH.

3. Ca?*-cBsi3bIBaIOIIIE OEIIKH 1 HX POJIb B OPraHU3ME.

4. PoroBas xuakoctb. XuMmudeckuil cocraB. dynkiun. CiatoHa U3 NPOTOKOB CIIOHHBIX XKe-
ne3. HectumynupoBaHHas U CTUMYJIMpPOBaHHas ciitoHa. Kamenuii u Gochar-uoHbl pOTOBOM JKUIKO-
CTH. 3HAUYEHUE CIIIOHBI B MPOIIECCAX PEMUHEPATIN3ALNN IMAIIH.

5. benku u ¢pepMeHTHI pOTOBOH KUJIKOCTH U UX POJIb.

6. «['MHruBaJIbHAs KUAKOCTHY» M 3yOHOH JIMKBOP, 0COOEHHOCTH XMMHMYECKOI'O COCTaBa. 3Ha-
YEHHUE NI TKAHEW MOJIOCTHU PTa.

7. IloBepxHOCTHBIE 00pazoBaHMs Ha SManu. [IpoucxoxieHne, XUMHYECKUN COCTaB.

8. @T1op m ero poak B Mporeccax KU3HeAeATeNbHOCTH. VicTouHnku (ropa u moTpeGHOCTh B
HEM.

9. BnusHUE UTaHUS Ha COCTOsSHUE 3y0OB. Poib yrieBomoB, O€IKOB, BATAMUHOB W MHUKPO-
anemeHToB. Kapuec. IIpuunHbl, MeXaHU3M pa3BUTHS, TPOPUITAKTHKA.

JUTEPATYPA
OcHosnasn
1. Buonozuueckas xumus / B. K. Kyxta [u ap.]. M., Munck : Bunom, Acap, 2008. C. 625-636.
2. Koncnexm nexuui.
3. Buonozuueckas xumus / A. JI. Taranosud [u ap.]. Munck : benapycs, 2013. C. 225-234.
Jlononnumenvnasn
1. Buoxumus yenoseka / P. Mapwu [u 1p.]. M. : Mup, 1993.

2. Buoxumus COEIUHHUTENLHON TKAHU M OPTaHOB MOJIOCTH PTa : y4ed. nocodue / D. Y. Onenxwuii [u ap.]. MuHCK,
2002. 62 c.

3agaHusA 1J151 CAMOCTOAITEILHOH padoThI

3aoanue 1. MuHepallbHBIH KOMIIOHEHT, BXOJSIIUI B COCTaB MEKKJIETOYHOT'O BEIECTBA KOCT-
HOW TKaHW, SMaJM, JEHTUHA U IIeMEHTa, MPE/ICTaBlIeH OOJBIINM YHCIOM 3JIEMEHTOB. XOTS COOT-
HOIIICHHE OCHOBHBIX 3JIEMEHTOB IOJIJICP)KUBACTCSI HA JIOBOJIBHO TIOCTOSSHHOM YPOBHE, COJEpKAHHE
MHOTHX 3JIEMEHTOB 3aBHCUT OT XapakTepa muTaHus. biarogaps mexanusmam m3zoMmopdHoro 3ame-
IICHUsI, TOT COCTAaB MEHSETCS B TeUeHHe Xn3HU. OCHOBHBIMHU 3JIEMEHTAMH YKa3aHHBIX BBIIIE TKa-
Hell sBistoTes Kanbluid U pochop. Coneprkanue APYyrux 3MEMEHTOB — (hTopa, MarHus, IIMHKa, Ke-
Je3a — MOJIBEPKEHO 00Jiee 3HAUUTEIbHBIM KOJICOAHUIM.

124



1.1. Beibepute U3 CIEIYIOMIETO CIUCKAa XUMUYECKUE COCIUHEHUs, XapaKTepHble: A — I
KOCTHOM TKaHHU (IIEMEHTa, AeHTHUHA); b — 1151 amanu.

1. Konnaren tuma L.

2. [TpoTeoriavkaHsl.

3. AMCIOTCHUHBI.

4. Kpuctamuel anmatuta (1600 x 400 anrcrpem).

5. Kpucrannsl anatura (640 x 40 anrctpem).

6. DHaMeIIMHEL.

3aoanue 2. OnHoW M3 BaXHEUIIMX (PYHKUUH CIIOHBI SBISETCS MUHEPAIU3YIOIAs (YHKIINSA.
B 3penbix 3y0ax mojiepKuBaeTCs paBHOBECHE JBYX IPOIECCOB: PACTBOPEHUS 3MAIU (JeMUHepa-
TIU3alMKi) U MUHepanu3anuu. KoHcTaHTa pacTBOPUMOCTH SMaid B (PU3MOJOTHUECKUX YCIIOBHSIX
CIIBUHYTa B CTOPOHY 00pa30BaHMsI KPUCTAIIOB allaTUTOB. BeromHumTe, Kakue GpakTopsl BIUSIOT HA
JTaHHYIO KOHCTAHTY.

3aoanue 3. BeiGepute mpaBuiibHbIE OTBETHI. JIM301UMMY MPUCYIH cleAyromre GyHKINH:

A. T'maponusyer IIMKO3UIHYIO CBSI3b B T€TepoIoincaxapuax MUKpOOHOM 000I0UKH.

b. Be3biBaeT arperaruio OakTepui.

B. Uurubupyer 6akTepuanbHble IPOTEA3HI.

I'. AkTuBHpyeT OaKTepUaIbHbIE ayTONU3UHBIL.

J1. O6pa3yeT rumoxXJIOpUT-HOH, MPEBPAMAIONIINN aMUHOKUCIOTHI OAKTEPUH B TOKCUIHBIC IS
HUX aJbJCTUIBL.

3aoanue 4. Ha3oBUTE OBEPXHOCTHBIE 00pa30BaHUS HA 3MallM, OXapaKTepU3yHTe UX MpOUcC-
X0XKJICHUE U XUMHYECKUH COCTaB.

3aoanue 5. Beibepurte npaBuibHbIN 0TBeT. KapuecoreHHbIMU OaKTEpUSIMU SIBIISIIOTCS:
A. Str. mutans. B. Str. aureus.
b. Str. salivarius. I". Str. sanguis. J. JlakrobakTepHH.

3aoanue 6. BcioMHHUTE, YTO CYIIECTBYET CUCTEMHAs (PHIOTEHHAs) M MecTHas (3K30T€HHas)
drop-npodpunakTuka. [[puBequTe mpuMephl U3 KaXI0T0 BUA.

3aoanue 7. Beibepure npaBuibHbIN 0TBeT. KoHIIEHTpaus ¢pTopa B 3yOHOH macTe It B3poc-
JIBIX COCTaBJISIET (ppm):
A. 800. b. 2000. B. 1000. I'. 1500. J. 1200.

HpCZGZ/lJleOCI’l’lb pemeuuﬁ npoeepvnie, conocmaesue ux ¢ ImajiloHadmMu omeenioe.

IIposepbTe Bamu 3HaHUS (CAMOKOHTPOJIb YCBOCHHUS TeMbl)

3aoanue 1. Kak necTBYIOT MapaTUpHUH, KAIbLUTOHUH W BUTaMUH J| Ha OOMEH KajbIUs B
YKa3aHHbBIX opraHax (IpOCTaBbTE CTPEIOUYKU: T — TOBBIIIAET WIM | — IMOHMKAET K CTpEJIKaM Ha
PHUCYHKE) U KaK MEHSIETCS IPH 3TOM YPOBEHB KaJbLIUs B KPOBU?

Kpoeb Kpoeb Kpoet
Ji) Ji 1
&m st @
i i i
napaTupuH EMTaMKH [| KanbUMTOHWH
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3aoanue 2. Kak BIuseT U3MEHEHNE YPOBHS KaJIbIUS B KPOBH HA CEKPEIMIO MM aKTHBHPOBa-
HHE PETYJISITOPOB?

VYposens Ca”" | Cexpenusi napatupuna | Cexpenusi KATLUNTOHHHA | OGPa30BAHNE KAJIBIHTPHOJIA

T
!
3aoanue 3. llonbGepute mapel: GyHKIUS — OeIKU (PEPMEHTBHI) CITFOHBI.
DyHKuMsA Beaku

A. IlepeBapuBanue 1. Ammnaza. 2. Mymunbl cmronsl. 3. benku, 6orateie mpo-
b. Munepanuzanus muHoM. 4. JImzouum. 5. Cratepus. 6. Jlaktodeppun. 7. Ile-
B. 3amura pokcuaaza HeUTpouIoB.
I'. Cma3piBaHue U 00BOJIAKMBAaHHE

3aoanue 4. 3anonuute Tabnuily (MPOLIEHTHOE COIEP KaHNE BEIIECTB B YKa3aHHBIX TKAHSIX).

TkaHnu MuHepaJsbHble BellecTBa | OpraHnnyeckue BelecTBa Bona
Omab

Jentrn
I{emeHT
Ilynena
Koctb

ITAJIOHbI OTBETOB K PelIeHNIO0 3aJaHUI
Jlna camonpoeepku ucxo0Ho2o ypo6Hs 3HAHUIL.

1-1T;2A;3E;4b;5/;,6B.2-5, /],3.3-B. 4-B, 1.
na camocmoamenvnoii padomoi.
1-A1,2,5;53,4,6.3—-A,b5,T.5-A,5, I, 1. 7-T.

CAMOCTOATEJIBHASA PABOTA (60 MUHYT)

HNHCcTpYyKIUS K NPAKTHYECKOMY 3aHATHIO
Pab6ota 1. Onpedenenue pH crronv
B nopme pH cironst — 6,4—7,3.
Xoo pabomei. Ha nakMycoByI0 OyMa)kKy HAHOCST KaIUTIO CIIOHBI M ONPEAEIISIIOT €€ peakiuio:
1) cunss makMycoBasi Oymara KpacHeeT, KpacHasi He H3MEHSIET IIBeTa — KHUCIIask pEaKIys;
2) xpacHast Oymara CHHEeT, CHHsISI He U3MEHSET 1IBeTa — ILEJIOUHAs peaKius;
3) o0e Oymaru He U3MEHSIOT CBOETO IIBE€Ta — HEWTpalibHas peaKiusl.
MoO>HO UCTIONB30BaTh U APYrHe WHAUKATOPHBIE Oymaru.
Orger:

BriBox:

PabGora 2. Oénapyrscenue munepanvuvix (Heopzanuueckux) KOMHOHEHMO8 6 KOCHHOU
mKanu

KocTtHas TkaHp ¥ TKaHM 3y0a OTHOCSTCS K IUIOTHOM OGOPMIIEHHON COETUHHUTENbHON TKaHH.
OHM OTIMYAIOTCS BHICOKUM CO/IEpP)KaHUEM MHUHEPAIbHBIX BEIIECTB, CPEAN KOTOPBHIX OOJIBIIE BCETO
dbocdopHOKUCIOro Kanblus. [[1s kaueCTBEHHOTO aHallM3a HEOPTaHWYECKUX BEIIECTB MUHEpaIn3a-
Ta KOCTH WJIH 3y0a MOJB3YIOTCS CIEAYIONMMHA METOJaMU UCCIIEI0BAaHU.
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1. Onpenenenue cynspatoB. B xucnoit cpene cynbdarsl MUHEpanu3aTa KocTH (3y0a) ¢ XJo-
pucThIM O6apueM 00pa3yroT 6enblii ocagok BaSO,.

Xoo pabomwi. K 20 kamism MuHepanu3aTa npwimBarT 5 kamnenb 10%-Horo pactBopa HCI u
Mo KaruiaM, MeaiieHHo, A00aBisitoT pactBop BaCly no oGpasoBanus ocanka. BemmaBmmii ocanok
oT(UIBTPOBHIBAIOT. DHUIBTPAT HATPEBAIOT M KHUIATAT HAJ IUIAMEHEM CHHpPTOBKH 2—3 muH. [Ipn
STOM CHOBA MOSIBIISIETCA MYTh U3-3a TOTO, YTO U3 COJIeH 3(pUpPOCEPHBIX KUCIOT OCBOOOXKIAETCS Cep-
Hasl KUCJIOoTA.

Orger:

2. Onpenenenne docdaron. @ocdarbl MUHEpaInU3aTa KOCTH (3y0a) Ipu peakiuy ¢ MoiIuoe-
HOBBIM PEAKTUBOM O00Pa3yIOT KENThI KpUCTALTUYECKHI ocanok GochopHOMOIUOI€HOBOKUCIOTO
aMMOHHSL.

Xoo pabomwi. B mpobupky HanuBaroT 20—30 karenb MOJIUOJECHOBOTO PEAKTHBA U HAIPEBAIOT
pacTBOp Haj IJIAMEHEM CIHPTOBKHU O 3aKUMNaHWs (HE KUMATUTH!). 3aTeM JOOaBISIIOT HECKOIBKO
Karenab MUHepanu3aTa. Bolmagaer xenteiif ocanok GpochopHOMOINO1EHOBOKICIOTO aMMOHHUSI.

Ortger:

3. Onpenenenne kanpims. Kanpnuii MuHepanm3ara Kocty (3y0a) BeIIafaeT B 0CaJIOK MIPH J10-
0aBJIEHUU 111aBETICBOKUCIIONO aMMOHHS.

Xoo pabomur. K 20 xamism mMuHepanuszata npuwinsatoT 1-2 kammu 10%-Horo pactBopa yk-
CYCHOM KHCIIOTBI U 2-3 KamM 5%-HOro pacTBopa ILABEIEBOKUCIOr0 aMMOHHUA. Brimamaer kpu-
CTAJUIMYECKUN 0CAZOK IIABEJICBOKHUCIOTO KAIbIIHSI.

Otser:

BriBogsr:

PaGora 3. Oonapysncenue 6e1K06 6 KOCmMHOU MKAHU

Xo0 pabomwi. HebomnbI1101 Kycouek KOCTU BHOCAT B poOupky ¢ 10 karusimu 10%-Horo pac-
tBopa NaOH. HarpeBator no kunenus. benku mpu 3ToM pacTBopsitotrcs B mienoun. [locie oxia-
KaeHus 100aBmstoT Karuo 1%-noro pactBopa CuSQO4 (6uypetoBas peakius). [losiBinenue duose-
TOBOTO OKpAIIMBAHUSI CBUJIETEIHCTBYET O HATMYMH OesKa.

Otser:

BriBo:

Pabota 4. Konuuecmeennoe onpeodenenue xnopuooe ¢ citone no Jlesuncony

buonozuueckasn ponv xnopuo-uonos — cm. 3anstue Ne 15 (padora Ne 3).

Ilpunyun memooda. APTEHTOMETPUYECKUN OCAJOYHBI METOJ, OCHOBAaH Ha CIIOCOOHOCTH
HMOHOB cepedpa 00pa30BhIBaTh ¢ MOHAMH XJIOpa HEPACTBOpUMEBIE coli. KomudecTBo ocakaaroniero
BeniecTBa (AgNO3) SKBUBAJIEHTHO CO/IEPKAHUIO XJIOPH/I-UOHOB.

[IpoBoAsT TUTPOBAaHUE XJIOPU-MOHOB KPOBU a30THOKHUCIBIM cepeOpOM B MPUCYTCTBUU HH-
mukatopa KoCrO,4. Ilo mocTrkeHnr 3KBUBAJICHTHOW TOYKH TUTPOBAHUS M30BITOK MOHOB cepedpa
00pasyeT ¢ HHIUKATOPOM COEIMHEHHE KUPIHUUHO-KpacHOTO 1BeTa (AgoCrOy).

Xoo pabomei.

1. Ocaxxnenue O6enkoB KpoBH. B nByX mpoOupkax ToToBST cMech pactBopoB: 5 miu 0,45 %
ZnSO4 + 1 mur 0,1 5 NaOH. 3areM B 1-t0 nipoOupky BHOCAT 0,1 MJI CIIFOHBI, BO 2-10 (KOHTPOJIb-
Hy10) — 0,1 M1 HyOpyer. [IpoOupky KUNSTAT B T€UeHUE 3 MUH HaJ TlaMeHeM crnupToBku. [locne
ATOTO COAEPKUMOE MPOOUPOK (PHIBTPYIOT B KOJIOOUKHM uepe3 BaTy. Ocaok Ha BaTHOM (pruibTpe
IIPOMBIBAIOT JIBa pa3a Bo1oH (1o 3 mu).
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2. Ocaxnenue noHoB xyopa B npucyrctBuu KoCrO4. K ¢unbrpary npunmBaior 2 Karmim
2%-noro pactBopa KoCrO4 u Tutpytot pactBopom AgNOs3 10 H3MEHEHHS KEJITOTO IIBETA PACTBOPA
B KUPIUYHO-KPACHBIN.

Pacuem. V13 oobema (Mi1) AgNQO3, momeAnero Ha TATPOBAHUE OMBITHOTO PAaCTBOPA, BEIYUTAIOT
oobeM (M) AgNO3, momeAmnii Ha TUTPOBAHUE KOHTPOJIS, U pasHUIly yMHOXatoT Ha 0,355, ecnu
pe3yiabTaT BeIpakaroT B Mr xjiopa Ha 0,1 mi citoHsl. Jl1s BeIpaskeHUs! B MT'% IOJyYEHHYIO BEJINYU-
Hy Hy*)HO yMHOXUTh Ha 1000. Koadduuuent nepecuera B equnnny CU (mmons/n) — 0,282.

Von (MJ'I) = ’ VKOHT]) (MH) =
C (Mmmob/11) = (Von — Viourp)0,355- 1000 -0,282;C (Mmoinb/i1) =

Coneprxanuexyiopa (XJIOpHUI-HOHOB) B CIIFOHE B HOpMe cocTaBisieT 20—40 MMOIb/i.
Ortser:

BriBon:

PaGora 5. Konuuecmeennoe onpedenenue cooepicanus Kanvyus 6 CiloHe

buonocuueckasn ponv kanvyus — cm. 3anstue Ne 16 (1aboparopnas padora).

Ipunyun memooa. naukarop xpomorexn uepHsii ET-00 oGpa3yeT ¢ KaibIlueM COEeIMHEHHE
po3oBo-¢uoneroBoro 1BeTa. [Ipu TurpoBanuu TpuioHoMm b (nBy3amerienHasi HaTpueBas COJb ITH-
JICHAMAMHUHOTETPAYKCYCHOM KHUCIIOTBI, 00pa3yrolias IpOYHble KOMIUIEKCH C HOHAMM KaJlblius) Ta-
KOT'O OKpAaIlIEHHOT'0 PacTBOpa MPOU30MUIET M3MEHEHHE OKPACKH B CHHE-PO30BBIM 1IBET B HKBHBa-
JIEHTHOM TOYKE, COOTBETCTBYIOLIEH CBSI3bIBAHUIO TPUIOHOM b Bcex MOHOB KalbliMsl B pacTBOPE.

Xoo pabomwi. B konbouky nanusaroT 25 ma HyO u BHocaT 1 M ammuaunoro OydepHoro
pacTtBopa. 3aTeM NpUIUBAIOT | MII HCCiIelyeMOM CHIOHBI U 2 KaIljll MHJIMKATOpa XpOMOreHa YepHo-
ro. PactBop npuoGperaer po3oBo-(pruosieToBbli 1BeT. 3ateM pactBop TUTpytoT 0,002 M pacTtBOpoM
TpuiioHa b 10 cuHE-po30BOI1 OKpacKH.

[To o6bemy Tpunona b, momeaniero Ha TUTPOBAHUE, PACCUNTHIBAIOT COMEPIKAHNUE KaJbIUs B
CIIIOHE.

Pacuem: X (Mr%) = 0,002 -40,8-100 -V,

1 b

rzae 0,002 — monsipHOCTh pacTBopa TpuiioHa b; 40,8 — monexynspusiii Bec Ca; 100 — ko3 duru-
eHT I nepecyera B Mr%; 1 — oObeM CITIOHBI, B3SATHIA JUIs aHanu3a; V;—o0bseM TpuioHa b, usz-
pacxoJ0BaHHBIN Ha TATPOBAHUE.

V1 (M) = , X (Mr %) =

Koaddunuent nepecuera B equauny CHU (mmonn/m) — 0,245.
C (mmoie/im) = X 0,245 =

ConeprxanreoOriero kanbius B ciarone BHopme — 1,1-1,3 mmonw/n(4—5 mr %).
Ortser:

BriBoa (CpaBHUTH € cofepKaHUEM XJIOPUA-UOHOB U KaJbIUs B IUIa3Me KPOBH):

[Toanuces npenomaBaTens:
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TEMA 32. IEPEYEHb BOITPOCOB JUISA IOAI'OTOBKHU K KOJIVIOKBUYMY
11O TEMAM «I'OPMOHBbI», «xbHOXUMMUS IIUTAHUSA», < BUOXUMUA
OPTAHOB INOJIOCTHU PTA 1 POTOBOM XKUJIKOCTH»

1. T'opmonsl. Xumuueckass npupoaa, kinaccudukanus. CoiictBa ropMoHOB. OcobeHHOCTH
OMO0JIOrNYECKOro JIeHCTBHUS.

2. PeuenTopsl kK ropMOHaM, Kiaccu(uKanus, CTpoeHIHe MEMOPAHHBIX PELENTOPOB.

3. G-0Oenku, UX pojb B MEXAHU3ME AECUCTBUS TOPMOHOB, CBA3BIBAIOIIUXCS ¢ MEMOpaHHBIMU
penenTopamu.

4. DddexTopHbIE CHCTEMBl U BTOPUYHBIE TOCPEIHUKHU ITPOBEACHUS TOPMOHAIBHOIO CUTHANA
B KJIETKY. MexaHn3Mbl 00pa30BaHusl BTOPHYHBIX ITOCPEIHUKOB, POJIb MPOTEHHKHHA3.

5. T'opmoHBI — OenkH: IpocThie U clloKHbIe. MecTo 00pa3oBaHus, IpUMEP MOJIEKYJIIPHOTO
JNEUCTBUA.

6. ['opMOHBI — MPOU3BOJHBIE AMUHOKHUCIIOT, MECTa 00pa30BaHMsl, MEXaHU3Mbl MOJIEKYJISP-
HOT'O JCUCTBUA.

7. OO1mue NpUHLKIIEI CHHTE3a TOPMOHOB O€JIKOBO-TIENTUAHON NPUPOIBI.

8. OOmue NMpUHIMITEI CHHTE3a TOPMOHOB CTEPOUTHON TIPUPOJIBI.

9. T'opmoHBbI runotanamyca. XUMHUYecKas MPUPOJA, PETYIsiIus cekperuu. Mexanusm neil-
CTBHUSL.

10. Bazonpecun: xumuueckas Ipupoia, MEXaHW3M AeUcTBUs. BiusHue Ha MeTaboIu3M.

11. [lepeuncautb TOPMOHBI NiepeHe gonu runodusa. 'opMOH pocTa, MEXaHU3M JEHCTBUS,
BJIMSIHME Ha METa0O0IU3M.

12. Moacozeprkaliiie ropMOHBI IUTOBUHOM Keye3bl. XMMHUUECKas IPHPOJIA, MEXaHU3M JICH-
CTBMSI, BIIMSHUE Ha METa0OIU3M.

13. F'opmonsl, perynupytomiie oOMeH Kansius U ¢pochopa B opranusme. Mecra cunTe3a, Xu-
MUYeCKasi IPUPOJa, MEXaHU3MBbI IEHCTBUS.

14. T'mrokaron. XuMuyeckasi MpUpoa, MEXaHU3M JIEHCTBUS, BIUSHUE Ha MeTaboIMU3M yrie-
BOJZIOB U JIMIIHJIOB.

15.TopMOHBI MO3rOBOTO BELIECTBA HAJMOYEYHUKOB. XUMHUECKas MPUPOJA, MEXAHU3M -
cTBUs. BausiHue Ha MeTaOomu3M.

16. "'opMOHBI KOPBI HAIMOYEYHUKOB: TIFOKO- ¥ MUHEPATOKOPTUKOHUIBL. XHUMHUYECKast TPUPO-
112, 0COOEHHOCTH CTPOSHMSI PELIETITOPOB, MEXaHU3M JCHCTBHUS, BIUSIHUE Ha META00IHU3M.

17.TlonoBble TOPMOHBI, XUMHUYECKas MPHUPOAA, OCOOCHHOCTH CTPOEHMS PELENTOpPOB, MeXa-
HU3M JiefcTBHsL. POJIb ONOBBIX FOPMOHOB B 0OMEHE O€JIKOB U JIUIHJIOB.

18. UncynuH. XuMudeckasi MpUpo/ia, CTPOCHHUE PEIETITOPOB, MEXAHU3MBI Iepejadd TOpMOo-
HAJIBHOTO CUTHaNa. BinsiHue Ha MeTaboIM3M yriieBoIoB, JIUMUA0B, OenkoB. CaxapHblil qualerT.

19. Buramunsl B; (tnamun), B (pubodnasun), nanroreHoBas kuciora, PP (HUKOTHHOBas
Kkucnota), Be (mupuaokcun), By (ponuesas xucnota), Bis (kobanamun), H (6uotun), C (ackopbu-
HoBas kuciora). Kodpepmentusie ¢popMmbl, ydactue B MeTaboiu3Me, MPU3HAKU TUIIOBUTAMHHO3A,
CyTOYHasi OTPEOHOCTh, MUILEBbIE UCTOUHUKU. YMETh HAPHCOBATh OJIOK-CXEMBbI ISl KOEpMEHT-
ueix popm Butamuaa PP (HAJI" 1 HAZI®") u Buramuna B, (OMH u ®AT).

20. BuramuHOMo100HBIE BEIIECTBA U MX OMOJIOTHYECKast POJIb.

21. MeTabonmu4ecKre MpoIecChl NCIOIb30BaHUS YIIIEBOIOB, )KHPOB M OCIIKOB B KAYECTBE HC-
TOYHUKOB SHEPTHUH.

22. MeTaboanvecKue MpoIecchl ISMOHNPOBAHUS YTIIEBOIOB U JIMITH/IOB TTHIITH.

23. [lumeBast IeHHOCTh OETKOB, YITIEBOJOB M JIMNUA0B. He3aMeHuMbIe U yCIIOBHO HE3aMEHU-
Mble (aKkTOpbl TUTaHUs. POJIb BOJOKHHUCTHIX MOJIMCAXAPUIOB MUIIH 1Ji1 paOOThl MUIIEBAPUTEIBHO-
ro TpakTa 1 0OMEHHBIX MPOIIECCOB B OpPraHU3Me.

24. Butamun A. [IpoButamunsl. BecackiBanue, Onoorndeckast pojib, SBICHHS TUIIO- U THITEP-
BUTaMHMHO3a, CyTOYHAas! MOTPEOHOCTh, OCHOBHbBIE HCTOYHHUKH.

25. Butamun D. BcacbiBanue, 6uosnoruueckas poiib, IBIEHHUS TUIO- U TMIIEPBUTAMUHO3A, CY-
TOYHas! MOTPEOHOCTh, OCHOBHBIE HCTOYHUKH.
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26. Buramun E. buonorndeckas poib, sIBJIEHUS THIOBUTAaMHHO3a, CYyTOYHAs MOTPEOHOCTb,
OCHOBHBIE€ HCTOYHUKHU.

27.Buramun K. buonoruueckast poiib, SIBJICHUS TMIIOBUTaMHUHO3a, CYyTOYHAasl MOTPEOHOCTb,
OCHOBHBIE UCTOUYHUKH. CUHTETUYECKHE MPOU3BOIHbIE. AHTUBUTAMUHBI.

28. Ponb Boasl B opranusme. Hapymienust BogHoro 6ananca opranu3Ma, NpuduHbl. MexaHus-
MBI NTO/JIeP>KaHUS TOCTOSHCTBA BOJIHBIX TPOCTPAHCTB.

29. MakpoasieMeHThI (HaTpHid, Kaui, Kajaslmid, pocdop). Poib B mporeccax Ku3HeAeATeNb-
HOCTH, PETyJsIus oOOMeHa.

30. Ponp xene3a B opranm3me. BcackiBaHWe W TPAHCHIOPT Kele3a. YdacTue B MeTaboIn3Me
KJICTKU.

31. 3HaueHne MeIU U celeHa B OOMEHE BEIECTB.

32. OcoO0eHHOCTH XMMUYECKOTO COCTaBa TKaHEH 3y0a (dMaiu, JEHTHUHA, [IEMEHTA, IYJIbIIbI) U
KOCTHOH TKaHH. KosareHoBble M HEKOJUIAreHOBbIE OEJIKH, OEIKOBO-YITIEBOAHbBIE KOMILJIEKCH. M-
HEpaJIbHBIM KOMIIOHCHT KOCTHOW TKaHW W 3yOOB. XMMHUYECKHH cocTaB. Kpucramibl ruapokcu-
armaruTa.

33. Teopun MuHepanu3alMd KOCTHOW TKAaHW U TBEPIBIX TKaHEH 3y0a. Ponmbp opranmueckux
MOJIEKYJT B MEXaHH3MaxX MHUHEpAIN3alUN. DTarbl ©30MOP(PHOTO 3aMEIIECHHUS DIIEMEHTOB KPUCTAJ-
JUYECKON PEIIeTKH M €ro poJib B 00Opa3oBaHUM KPHUCTAUIOB anmaTuTa. MakTopbl, BIMSIONIME HA
MPOIECCHl MUHEPAIU3ALINH.

34. Ca**-cBs3bIBaomume GENKH 1 UX pOJIb B OpTaHHU3ME.

35. PotoBas sxuaxocts. Xumudeckuii coctaB. @yHkiuu. CiaroHa U3 IPOTOKOB CIFOHHBIX XKe-
ne3. HectumynupoBanHas U ctuMynupoBaHHas citona. Kaneuunit u gochar-uoHsl poToBOM KUIKO-
CTH. 3HAYCHHUE CIIOHBI B IPOLIECCaX PEMUHEPAIN3AIIIN SMAIIH.

36. benku 1 pepMEHTBI POTOBOM KUAKOCTH M UX POJIb.

37. [lecHeBasi KUAKOCTh M 3yOHOW JIMKBOP, OCOOCHHOCTH XHMHYECKOTO COCTaBa. 3HAYCHHE
JUIS TKaHEW MOJIOCTH PTa.

38. [loBepxHOCTHBIE 0Opa3oBaHus Ha HMaiH. [IporucxoxaeHne, XUMHIECKHI COCTaB.

39. @Top U ero poib B Mpoleccax x)uzHenesTenpHocTH. Mcrounuku gropa u noTpedHOCTH B
HEM.

40. BiusiHue nuTaHus Ha COCTOsIHUE 3y0OB. Posb yrieBojoB, 6€IKOB, BATAMUHOB U MHUKpO-
anemeHToB. Kapuec. [lpuanHbI, MeXaHU3M pa3BUTHS, MPO(UITAKTHKA.

TEMA 33. BMOXUMUS IEYEHN

AKTYaJIbHOCTDb TeMbIl

[Teyenp urpaet HEHTPAIBHYIO POJIb B MPOMEXYTOUHOM oOMeHe BemiecTB. OcobeHHocTu dep-
MEHTATUBHOIO anmnapara IMe4YeHH U €€ aHATOMUYECKHUX CBA3€H C IPYTMMU OpraHaMH Jar0T BO3MOXK-
HOCTh TI€UYCHH yYaCTBOBATh B PETYIISIMU MPAKTHISCKH BCEX BHIOB OOMEHA BEIIECTB U TOIEPIKHU-
BaTh MMOCTOSHCTBO KOHILIEHTPAI[MU B KPOBU MHOTHX KU3HEHHO BAXKHBIX COCAUHEHUMN.

[Teuenpr — OGombIIask MPOMEKYTOUHAS CTAHITUS MEXITY TMOPTATHHBIM U OOIIUM Kpyramu Kpo-
BOOOpaIlleHus OpraHu3Ma, MOATOMY BCE BEIIECTBA, BCACHIBAIOIIMECS W3 KHIIEYHHKA, TOJKHBI
pouTH Yepe3 nedeHb. OyHKIuu neueHn o0yCIOBINBAIOT €€ CBOCOOPA3HBIN «OMOXUMHYECKUHN alb-
TPyU3M»: MHOTHE MTPOUCXOSIINE B HEM MPOLIECCHl HACTPOEHBI HA CUHTE3 Pa3IUYHbIX BEILIECTB AJIs
JIPYTUX OPTaHOB, a TAK)KE HA 3aIATY dTUX OPTaHOB OT OOPa3YIOMUXCS B HUX (MJIM MOCTYMAIOITUX
W3BHE) TOKCUYECKUX COECIMHEHUM.

B cocras oprana Bxomat kietku Kymdepa, mpuaumaromnue ydactue B ¢aromutose. [ledenp
BBIJICTISIET Kelldb, HEOOXOUMYIO I TIepEeBapUBAHUS KUPA. SHAUUTEIHHYIO POJIb UTPAET MEYCHH B
MpoIrieccax CBEPTHIBAHUU KPOBU, T. K. CHHTE3UPYET OEIKU-KOMIOHEHTHI CBEPTHIBAIOIIECH W aH-
THUCBEPTHIBAIOIIEH CUCTEM KPOBH.

B meyenu nenoHupyroTcs Kene3o, Melb U BUTaMUH Bip, HE0OXOAMMBIE ISl 3pUTPONOI3A.

IIpoaomKUTENBHOCTD KU3HU ApUTpouuToB coctasiseT 110—120 nueit. [locne 3Toro onu paspyia-
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I0TCS C OCBOOOXICHHEM T'eMOriioOnHa. B medeHu, cene3eHke, KOCTHOM MO3Te TeMOTJIOOWH pactia-
naetcsi ¢ oOpazoBanneM OwnnpyOuHa. JlanmpHeimas cyap0a >KeIYHbIX MUTMEHTOB (OMIHpyOnHA)
CBsI3aHA C UX METAa0O0JIM3MOM B TICUCHU U B KulieyHUKe. OnpenescHre B KIMHUKE COJepKaHUsI 00-
niero ounupyOuHa, ero ¢pakiuuid ¥ MPOAYKTOB WX JETpaJallik UMEET BaKHOE 3HaA4YeHHE B qudde-
PEHLUAIBHON JUATHOCTUKE KENTYX PA3JIMYHON STHOJIOTHUH.

CrnenyeT OTMETUTh 3HAUUTENbHYIO BapHaOeIbHOCTh XMMHUUECKOI0 COCTaBa MEYEHU, KOTOPBIi
3aBHCHT OT XapaKTepa MUTAHUS, COCTOSTHUSI oOMeHa BemecTB. OCOOSHHO CyIIEeCTBEHHBIC U3MEHE-
HUS B COOTHOILIEHUH OTAETbHBIX KOMIIOHEHTOB HA0II0Aat0TCS IIPH T'OJIOIAHUN U TTATOJIOTHYECKUX
mporeccax, HapuMep, )KUPOBON HHPMIbTPAIIMH TTEYCHH, TIIMKOTCHO3aX U JIp.

B cBs13u CBBIIIEHU3II0KEHHBIM MOHSITHA HEOOXOIMMOCTh MPAaBUILHONW OLEHKU (DYHKIIMOHAIb-
HOTO COCTOSIHUS TICYCHU C HCIIOJH30BAaHUEM PAa3IMYHBIX OMOXMMHYECKHUX TECTOB, MMO3BOJISIONIMX
YCTaHOBUTH (haKT 3a00JIeBaHUS U OTCICKUBATH €TI0 TEUCHUE.

ean 3ansaTust

YMeThb IIPUMCHATb 3HAHUA O TOMEOCTaTHYECKON U I/IHTerI/Ip}’I-OH_[eﬁ poJink IICUYCHU B obMene
YrjieBOAOB, JIMIIMAOB W aMHUHOKHCIIOT JIA OOBSICHEHUS MEXaHU3MOB HapymeHHﬁ oOMeHa BC€OICCTB
IIpu 00JIE3HAX ITEUEHH U JKETYHBIX HYTefI. VYMeTh UCIOJIB30BaTh 3HAHUS O IyTAaX MpEBpalICHUsI B I1C-
YEHU KCEHOOHMOTHKOB JJI1 IIOHNMMaHUA OMOXHMMHYECKHUX aCIIEKTOB Q)apMaKOHOI‘I/II/I 1 TOKCHUKOJIOT'UH.

TpeOoBanus K HCXOAHOMY YPOBHIO 3HAHU I

J1J1 TOJIHOTO YCBOEHMS TEMbI HEOOXOAUMO TIOBTOPUTD:
® U3aHamoMuu, 2UCmoNIo2ul, YuUUOIO2UL:
0COOEHHOCTH CTPOSHHSI U MEKPOCTPYKTYPHI TICUEHHU;
— (pYHKUIMH [IEYCHH,
® OUO0OP2AHUYECKOUXUMUU:
OCHOBHBIC pEaKLUM BBEICHHs (DYHKIMOHAJIBHBIX TPYMI B MOJEKYJIbl XMMHUYECKUX Be-
IIECTB C LENBIO MOBBIIICHUS UX THAPOPIIEHBIX CBOICTB.

® OUOI02UYECKOUXUMUU.

— MeTaboauvecKkue MyTu 0OMeHa YIJIeBO/IOB, JIUMHIOB U OEJIKOB, 3aHATHE 8 HACTOSILErO py-
KOBOJICTBA.

JlJ1s1 NPOBEPKHU MCXOAHOI0 YPOBHS 3HAHMI BBINOJHHUTE CICAYIOLINE 3a{aHUS:

3aoanue 1. Ilpu n3yueHnn MUKpOIIpenapaTa meueHu CTyAeHTaM JaHo 3aJaHuie 3apucoBaTh
CTPYKTYPHYIO MOP(OJTOTUUECKYIO €INHUITY TI€YeHH — AlUHYC.

1.1. BeiGepure (hyHKIIMIO, KOTOPYIO BBIOJHSIOT 3JIEMEHTHI 3TOH MOP(HOIOTHYECKON eTUHHU-
bl — kJetku Kymndepa:

A. CuHTeTHueCKas. b. BeigenurensHas. B. O6e3BpesxuBaromasi.

1.2. Kakyto pois urpaer nmpoctpanctso Jluce?

A. Y4yacTByeT B TpPaHCIOPTE BEUIECTB MEXKJY KPOBbIO CHHYCOHMJOB M MapeHXUMAaTO3HBIMHU
KJIETKaMH.

b. SIBnsieTcs pemno xemdu.

B. YuacTByeT B TpaHCIIOpPTE BEIIECTB MEXKTY apTEPHOJIAMH, BEHYJIAMH U TICHTPATLHON BEHOH.

3aoanue 2. MeTogoM «MEYEHBIX aTOMOB» OblLTa 3aUKCHpOBaHA PHTEpOrenaTHUecKas IUp-
KYJIALMS )KETYHBIX KUCIOT. [10 KakuM KpOBEHOCHBIM COCyZaM MPOUCXOUT BO3BPAT KEITUYHBIX KHC-
JIOT U3 KUILIEYHUKA K T€MaTOUTaM B MPOLECCE ITON HUPKYISIUN?

A. Ilo ueHTpasibHOI BEHE MEUYEHH.

b. 1o BOpOTHOIi BEHE MEUEHH.

B. Ilo HmxHel MO0 BEHE MEYECHHU.

I'. ITo neyenouHOM apTepum.

3aoanue 3. Ha maGopaTopHOM MpPaKTUKyME CTYICHTHI TOJYYHIN 3a/IaHHE CPABHHUTH PaCcTBO-
PUMOCTh Pa3IMYHBIX BelIecTB B Bojie. CpaBHUB PE3yNbTAThl UCCIICOBAHMS, CTYJACHTHI YOCIUIHCH,
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YTO BBEJICHHUE HEKOTOPHIX (PYHKIIMOHAIBHBIX TPYIII MOBHIMIAET TUAPOPUILHOCTh MOJIEKYJI OpTaHH-
YeCKUX COCIUHEHUH.

3.1. Kakue ¢yHKIIMOHATBHBIC TPYIIIBI MOTYT O0ECIICUNUTh THAPO(DUIBLHBIC CBOMCTBA TUX MO-
Jekyan?

A. M3onponmnbhbie. b, lucynedunnbie.  B. l'mnpokcunehbie.  I'. KapOokcuibHbIe.

3.2. HazoBUTE XUMHUYECKHUE PEAKILIMH, B PE3YIbTAaTE KOTOPBIX B MOJIEKYJIbl OPraHUYECKHUX CO-
€IMHECHUN MOTYT OBITh BBEJICHBI YKA3aHHBIC BBIIIE ()YHKIIMOHAIBHBIE TPYIITIHL.

A. I'mapoxkcuiiupoBaHue. B. Jle3amunupoBanue.

b. KapGokcunupoBanue. I'. HurpoBanwue.

3aoanue 4. HazoBute MeTabOIUT IIMKOIN3a, UCIIONb3YyEMbIH /111 CHHTE3a MIHIIepoJia:
A. ®ochoarokcraneToH. I'. IlaBeneBOyKCyCHasi KUCJIOTA.

b. Anetuin-KoA. . B-I'mapokcumacisiHast KHCIIOTA.

B. IIupoBuHOrpaHas KUCiora.

3aoanue 5. JIns 06pa3oBaHus TIIFOKO3bI BO BpEMs I'OJIOJaHUS KJIETKHU ME€YEHHU HCIIONb3YIOT:
A. XXupHbie KUCIOTHI. B. Aneroanerar.
b. AMUHOKUCIIOTBHI. I'. p-T'uppokcudytupar. . Auetnin-KoA.

Bonpocs! 1u1s1 06cyxneHus

1. OcHoBHBIE PYHKIIUU U XUMUYECKAN COCTAB MEYCHU.

2. Ponb neyenu B 0OMeHe yriaeBOIOB, TUMUIOB, OCIKOB.

3. O6e3BpexkuBaromias GyHKIHS IEYCHU, MEXaHU3MBI: (3AIIUTHBIC CUHTE3bI, alliINPOBAHUE,
MHUKPOCOMHOE OKHUCJICHHE, KOHBIOTAIIHS).

4. Ponp meueHu B MUrMeHTHOM oOMeHe. CUHTE3 U pacnaj reMorioouHa (cxembr). OOMeH Ou-
nupyOUHa B HOpME U MaToNOTHH. /IlnarHocTrKa MapeHXUMAaTO3HOM KENTYXH.

JUTEPATYPA
Ocnosnasn

1. Buonoeuueckas xumust / B. K. Kyxta [u np.]. M., Musck : burom, Acap, 2008. C. 301-306, 607612, 661—676.

2. Koncnexm neximyi.
3. bBuonoeuuecxas xumusi / A. J1. Taranosud [u ap.]. Munck : berapycs, 2013. C. 160-166.

Jlononnumenvnasn
1. Mapwann, B. [orc. Knuandeckass omoxumus / B. J[x. Mapmann. M., CII6. : BUHOM, Hesckuii duanexr,
1999. 368 c.
2. Buoxumus yenoseka / P. Mappu [u ap.]. M. : Mup, 1993. 384 c.

3anaHus 1S CAMOCTOSITEJILHOM PaGoThI

3aoanue 1. CucteMaTU3UPyUTEe 3HAHUS 00 MHTErpaluu myTeil Merabonu3ma B nedenu. [lo-
3HAaKOMbTECh C pUCYHKOM «IlyTH mpeBpalieHus yriaeBoI0B U JIMITUIOB B IEUCHN .

1.1. O6paruTe BHUMaHUE Ha TO, YTO OOJbIIAs YaCTh MOTPEOJIEHHON CBOOOJHON IVIFOKO3bI B
niedeHu Qochopunupyercsi ¢ 00pa3oBaHUEM TIIOK030-6-pocdara. MeTabomm3m 3TOro CoeTuHEHHsT MO-
JKET OCYILIECTBIIATHCS MO IMATH OCHOBHBIM HAINPABICHHUSAM, BHIOOP KOTOPBIX 3aBHCHT OT COOTHOIICHUSI
MEXIy OTPEOHOCTSIMU OPraHu3Ma U KOJIMYECTBOM TIOCTYIUBIINX C MHIIIEH YTIIEBOIOB.

1.2. TleveHb NOIEPKUBACT MIOCTOSIHHBIA YPOBEHD TJIFOKO3bI B KPOBHU IMPH TOJOAAHUH 32 CUET
aKTUBAIMU TJIMKOTEHOJIM3a U TIFOKOHEOTeHEe3a, a MPU U30BITOYHOM €€ MOCTYIJICHUH U3 KUIICUHHKA
TJIFOKO03a JICTIOHUPYETCS B BUJIE TIIMKOTEHA U JIMITHJIOB.

1.3. 3HaiiTe, yTO 0OPaTUMOCTD MPEBPAIICHHUS JAKTaTa B MUPYBAT (HANPABICHUE PEAKIINN) 3a-
BucuT ot cootHomernuss HAJTH-H'/HAJT".

1.4. 3nHaiiTe, 4TO KUPHBIE KUCIOTHI — OCHOBHOW CyOCTpaT HEPreTH4ecKOro MeTadoan3mMa B
MICYCHH W TIPEIIECTBEHHUKH B OMOCHHTE3€ XO0JIeCTepOsia, KETOHOBBIX TEJ, JTUIUIHOW YaCTH JIMIO-
MPOTCHHOB I1JIa3Mbl KPOBH.
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IIyTn npeBpaieHus yriieBoJ0B M JIUNHIOB B eYeHU

['mukoren Cop6uron <> ®pykro3a

I

I'arok030-6-ochar <—  [110K03a KpoBH
(oOmmmit KPOBOTOK)

Tuxonus
1) - .
HoKo Tlenmosogocpamnuiii nymo
AT® Heozenes
T pHALMITTALEPOJIBL, [Mupysar .
dochomumuass HAJI®HH
\\ [TenTo3odocdarsr
Kupnslie ‘
KUCIOTEl ~————————p Anernia-KoA JlakTat
Xonectepoin / LI TK K»
AT®D
Jlunonpomeurvl ' CO, + H,0 P Ty —
naasmol (JHIOHID)  yoronoppe ena pochopunuposanue
(B xpoBB)mkr [IBK
B Iipo0e

1.5. DraHon okMcisieTcs, IIaBHBIM 00pa3oM, B MedeHH, riae npu ydyactuu HAJl-3aBUCHMBIX
JErUIpOTeHas, MOCIeA0BaTEIbHO IPEBPAILAACh B YKCYCHBIN QJIBJIETU] U YKCYCHYIO KHCIIOTY, IIPU-
BOIUT K yBenuuenuto otHomrenus HAJJHH'/HAJ]". O6bscHuTe, IOYeMY HpPH aTKOrOIbHOM TOKCH-
KO3€ HaO/rofaercs rumnepiakTaTeMusi M runoriukemus. Hanummre peakiuu, moaTBepkKAarolne
YKa3aHHBIC SBJICHUS.

1.6. OObsicHuTE:

a) MoYeMy yke 4epe3 TpH daca Mocje yJaJleHHUs IeUYeHHU y )KUBOTHBIX pa3BUBAETCS TUIOTIIH-
KEMUS ¥ HACTYIIAEeT CMEPTh, ECIIU €KEYAaCHO HE BBOAUTH TIIIOKO3Y;

0) moyeMy BBeJIeHHE raJlakTO3bl, JJAKTaTa WM MMPYyBaTa B 3THUX yCIOBUAX HE 3(pPEeKTUBHO.

1.7. BeiGepute mpo yKThl JIUIIMIHOTO 0OMEHA, CHHTE3UPYIOIIMECs TPEUMYILECTBEHHO B [IEUCHU:
A. Xonecrepoi. I'. KeToHOBBIE TENA. K. CBoOoHBIH OMIHpYOUH.

b. TAT. 1. XunoMHUKpPOHBL. 3. JIITIOHIL.

B. ®ochonunusl. E. JITIBII.

3aoanue 2. 3HaﬁTe, 4YTO aMUHOKHCJIOTBI, BCOCABIINECA B KUIIICYHUKE U MMOCTYIIUBIINEC 3aTEM B
IEYCHb, UMCHOT HECKOJIBKO OCHOBHBIX HYTeﬁ MeTa0oau3Ma:

benku numnm

!

AMUHOKHCIIOTHI (BOPOTHAs BEHA)
Hdpyrue Tkanu L

l l l Keronosrle Tena

benkn nmiaa3zmel I'mroxo3a NH3; —» MoueBuHa

2.1.Y 0G0OapHOTO C aJKOTOJBbHBIM ITUPPO30M TEYCHH HaOII0maeTcs CuibHas OTedyHOCTh. C
HapyIICHHEM CHHTE3a KaKMX BEIIECTB B IIEYCHH CBSI3aHO 3TO COCTOSIHUE?
A. MoueBunbl. b. AnsOymunoB. B. Xonecrepoma. I'. I'antorno6una. J[. ®ubpunoreHa.
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2.2. B opranusme 370pOBOTO YEJIOBEKA KEJIE30 JACTOHUPYETCS B IEUEHU, CEIE3EHKE, KOCTHOM
Mo3re. B coctae kakoro 6eska mpoucXoIuT ero AenoHupoBaHue?

A. ®eppuruHa. B. Anodepputuna.

b. Tpancdeppuna. I'. IInazmuna. . LepynomiazMuxa.

3aoanue 3. YcBoiiTe MEXaHU3MBI 00€3BPEKUBAHNUS BEIIECTB B IEYCHU.

3HaliTe OCHOBBI ()YHKLIMOHUPOBAHUS MUKPOCOMHON CHUCTEMBI OKHCIIEHUS KakK IIyTH MeTabo-
JIM3Ma DHJIOT€HHBIX U 4Y>KEPOJHBIX COCTUHEHUI:

RH, O,
SH,>HAJJ®HH" — ®dnaBonpoTeuH —> HUTOXPOMP 450 <‘
ROH, H,0.

Takum crocoOOM THIPOKCHIIMPYIOTCS CTEPOUIBI B Ipolecce 00pa3oBaHUSI TOPMOHOB KOPBI
Ha/ITOYEYHUKOB, PsJl JIEKApCTBEHHBIX IIPENApaTOB U UyKEPOJHBIX COEAUHEHUH.

B pesynbpTaTe I'MIpOKCUIMPOBAHUS YMEHBIIAETCSI TOKCUYHOCTh U IIOBBIIIAETCS PacTBOPHU-
MOCTh KCEHOOMOTHKOB, YTO CIIOCOOCTBYET BBIBEJICHUIO UX M3 OpraHn3Ma. MHOrHe JIeKapCTBEHHbIE
BEIIECTBA, HarIpuMep, heHoOapOuTa, CIoCOOHBI HHIYITUPOBATh CHHTE3 MUKPOCOMHBIX ()epMEHTOB
U quToxpoma Pyso.

3HaliTe, 4TO KOHBIOTalMOHHAs (Da3a HeoOXoauMa [Tt 00pa30BaHHUs MaJOTOKCHYHBIX H JIETKO
BBIBOJIMMBIX MPOJYKTOB METAa0OIM3Ma JIEKAPCTB U MOXKET MPOTEKAaTh KaK CaMOCTOSITENIbHBIN ITaIl
00e3BpeKMBAHUS.

VY 601bHOr0 MH(EKUMOHHBIM T'€IaTUTOM MPOU30LLI0 oOeciBeurnBaHue Kajga. C OTCyTCTBHEM
B KHIIEYHHKE KaKOro MPOIyKTa pacnaaa ounupyOuHa 3To CBA3aHO?

A. KonponopdupuHa. b. Crepkobununa.  B. bunmusepauna. I'. Bepnornobusa.

Hpaeu]leOCWlb pemeﬁuﬁ npoeepvnie, conocmaeue ux ¢ SMmajiloHadmu omeenioe.

IIpoBepbTe Bamm 3HaHUS (CAMOKOHTPOJIb YCBOCHHMS T€Mbl)

3aoanue 1. Beibepute cyOcTpaThl, HEOOXOIMMBIE JJIs1 CHHTE3a remMa.
A. I'munuH. B. bunusepaus.
b. Cyxuunun-KoA. I'. XKeneso. J. bunupy6uH.

3aoanue 2. Henpsimoit 6unupyOuH B KOMIUIEKCE ¢ albOyMHMHAMHU TPaHCIOPTUPYETCs MO Kpo-
BU B II€YEHD, IJI€ MPEBPAIIACTCS B MPSIMOM. JJaHHBIA MTPOIECC OCYIIECTBIISIETCS B PE3YJIbTATE pEeaK-
IIUM KOHBIOTAIIMH HENpsMOro 6unupyOuHa c:

A. I'yJIOHOBO# KHCITOTOM. B. N'anakTypOHOBO# KHCIOTOM.

b. AckopOrHOBOI KHCIIOTOM. I'. ' 1roKypOHOBOM KUCIIOTOM. . I'moxo3oi.

3aoanue 3. Boibepute MpaBWIbHBINA OTBET. B MeueHn UaeT CHHTE3 BCEX HIDKETIEPEUHCICHHBIX
BELIECTB, KPOME:

A. Xonecrepona. B. KetoHOBBIX TEN.

b. XKupHbIX KHCIIOT. I'. X"JI0MHUKPOHOB. . Tpranuirnuueposos.

3aoanue 4. Merogom nuddepeHIMaTbHOTO HEHTPUPYTUPOBaHUS KIETOK MEYeHH ObLIa Mo-
JydeHa MUKpPOCOMHas (pakius. MUKPOCOMHOE OKHCIIEHHE — 3TO CIOCO0 00e3BpeXHBAHUS TOK-
CHUYECKUX BEIICCTB B MIEYCHN. BrIOepuTE KOMIIOHEHT TOM IIETTH OKUCIICHUSI:

A. Llutoxpom as. B. HuToxpom b.

b. ITutoxpom c. I'. [luToxpom p4so. . Lutoxpom cj.

3aoanue 5. Ilpn napeHXMMaTO3HOH JKENTyXe B MOY€ OOJIbHOTO MOKHO OOHAPY>KUTh:
A. Henpsmoii Ounnpyoun.  B. CrepkoOumnuH. . Me3obunupyOuH.
b. IIpsimoii GunmnpyOuH. I'. YpoOuuH.

3aoanue 6. bompHOMY € KUPOBOW MH(DHIBTpAIMEH TIEUeHN Ha3HaYeHa PACTUTEIHLHO-MOJIOYHAS
nuera. Jlepunur Kakux JTUMOTPOITHBIX BEIIECTB BOCHOIHIIOT PEKOMEHIOBAHHBIE MPOTYKTHI?

A. HeHachIeHHBIX )KUPHBIX KUCIIOT. B. Kpearuna. . CeporoHnuna.

b. HacpIeHHBIX )KUPHBIX KUCIIOT. I'. MeTtnonuna. E. Kanpuuronuna.
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ITaJI0HbI OTBETOB K PelIeHUI0 3a1aHu il
Jlna camonpogepku ucxoo0noz2o ypoeHsa 3HAHUIL

1.1-B.1.2-A.2-5.3.1-B,I.3.2- A,b. 4—- A. 5-b.

Jlna camocmosamenvhou padomet:

1.5 — nupysar + HAJIHH' <> nakrar + HAJT".

[Ipu mpueme ankorosyis OTMEYAETCsl THIOTIIIOKO3EMUS, IOTOMY YTO B 3TUX YCIIOBHUSIX B KIIET-
Kax IEeYEHHU CHI)KAETCS KOHILIEHTpalMs NUpyBaTa, 4YTO MPUBOJUT K CHU)KEHHUIO CKOPOCTH IUIFOKOHE-
OreHe3a, SIBJSIFOIIETOCS BaKHBIM HCTOUHHUKOM TITFOKO3bI KPOBH.

1.7-A,b,B,I,E,3.21-b. 22— A. 3-b.

CAMOCTOATEJIBHAS PABOTA (60 munyT)

HNHCcTpyKIUs K NPAKTHYECKOMY 3aHATHIO

PaGora 1.Hccnedosanue konnoudoycmoituusocmu 6€1K06 coleopomKu Kposu

[Ipo6a BensrMana B Mmoaudukanuu Tens

Ipunyun memoda. Peakuusi ocCHOBaHa Ha TOM, 4TO O€JIKU CHIBOPOTKH KPOBHU IpU JOOABICHUH
pacTBopa XJIOPUCTOrO KajlbIUsl ONPEAEICHHOW KOHIIEHTPAMK U MOCIEAYIOIEM HarpeBaHUU BblIla-
Jal0T B BUJIE€ XJIONBEB B 0CAJOK (IIPOUCXOIUT HAPYILLIEHUE KOJUIOUTHON YCTOMUYHUBOCTH).

Xoo onpedenenus. K 4,9 mn Boasl npubasisator 0,1 MII CBIBOPOTKH, COIECPKUMOE MPOOUPKHU
MEPEMEIINBAIOT MYTEM €€ ONPOKHIBIBAHUSA (IIPU ATOM TMPOOMPKY MOXKHO 3aKPBIBATh OOJIBIINM
nanbiiem) u 3areM npuiuBaoT 0,1 mi 0,5 % pactBopa xstopucToro Kanbius (M3 nunetku Ha 1,0 M
WIM KaleJbHUIIbl, ecau 00beM Kaxaoil karmiu coorBerctByeT 0,05 mi). Coaepkumoe mpoOUpKU
BCTPSIXMUBAIOT U HArPEeBAIOT HaJ IJIAMEHEM CHHPTOBKU 0 OAHOKPATHOTO BCKUIIAHUS CMECH. 3aTeM
MPOOUPKY OXJTKIAIOT U CMOTPAT Yepe3 Hee Ha CBeT. Ecin XJonbs B poOHupKe He 0OHAPYKUBAIOT-
cs, To B Hee nob6asiaoT emnie 0,1 min CaCly u pacTBop BHOBB HarpeBaroT 10 kurneHud. [Iponenypy
MOBTOPSIIOT J0 BBIMIAJICHUS XJIOMBEBUIHOTO Ocajika. 3amuchiBatoT oommii o0bem CaCl, (B mit), 1o-
OaBIIEHHBIH B IPOOUPKY.

Ipumeyanue. CpIBOPOTKA JUIsl MCCIAEA0BAaHUS TOJIKHA ObITh CBEXEW (XpaHsuieiics He Ooiee
24 4yacoB OT MOMEHTa B35THsI), 0€3 CJIeZJ0B reMOJIN3a.

Knunuko-nuarnoctudeckoe 3HaueHue peakiiuu BenbTMmana. Peakiiys koarysisiiuu ¢ XJopuc-
THIM KanbliieM (1o BenbTMaHy) MOXKET U3MEHSTHCS B IBYX HAIIPABICHUSAX: B CTOPOHY YKOPOUYECHHUS
KOAryJisIIMOHHOM JIEHTHI WX €€ YIUIMHEHUS (CM. CXeMY).

CaCl; m1)1,0 0,9 0,8 0,7 06 05 04 03 03 02 01
Cyarcenue (cosue 61e60) Hopma Pacwupenue (cosue enpaso)
Ykopouenue Yonunenue
Axccyoamol, HEKPO3bl, ONYXO0aU Duoposvl, noepedxcoenus neuenu,
2emonus

['maBHBIE IPUYMHBI, KOTOPBIE BEAYT K YIUTMHEHHIO MOJIOCKH (KOAryIsius, HacTynaromas npu
nobasnennn menee 0,4 mu CaCly), — 310 GuOpo3HbIE U MPoH(EepaTHBHBIE MPOLIECCH, TOBPEKIC-
HUS MAPEHXUMBI MIEYEHU W TeMOJIMTHYEeCKHe cocTostHusI. CABUT BIIPaBO OTMEYAeTcs Mpu O0Je3HU
BborkuHa, nupposax, ocTpoil xenToit aTpoduu ne4eHu, Maisipuu, mocie nepeaIuBaHus KpoBH, ayTo-
reMOTepanuy U MPU MHOTHX BOCIATUTENBHBIX 3a0o0neBaHusAX. CUUTAIOT, YTO Y/UIMHEHHUE KOarys-
IIMOHHOM TOJIOCKI O0YCIIOBJIEHO TIOBBIIIEHUEM COJEP>KaHUSI Y-TII00YJIMHOB, CHIDKAIOIINX CTaOUIIb-
HOCTb CHIBOPOTKH.

YKopodeHHe KOaryysIMOHHOMN MOJO0CKH (KOaryJsiys, HacTymaromas npu J00aBiIeHHH Ooliee
0,6 mn CaCly) oOHapyXMBaeTCs MPU OCTPBIX BOCHATUTEIBHBIX M JIKCCYJATHBHBIX IPOIECCaX.
B oTux ciydasx yBeIMUMBaeTCsl KOJMYECTBO - U B-TIIOOYIMHOB | 3a CYET 3TOTO MOBBIIIAETCS CTa-
OWJIBHOCTH CHIBOPOTKH (dKccyaaTwBHas (ha3za peBMaTH3Ma, aKTUBHBIA IMpoIlecc TyOepKysesa Jer-
KX, HePpO3bl, MakporioOynuHeMuss BampaeHmTpema, op-, -TIa3MOIUTOMEI, 3J10KaUYeCTBEHHBIC
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OITyXOJIH, KCCYIaTUBHBIN EPUTOHUT, HEKPO3bI, OOJIBIINE MOTEPH KUAKOCTH, OCTPhIe HHPEKITUOH-
Hble 3aboneBaHus). KpaitHee yKOpoueHHE KOAryJsIIMOHHON JIEHTHl (OTpHUIaTeIbHAs Tpoda)
HaOJII0AaeTCs IPH OCTPOM pPEBMAaTH3ME.

OrTBer:
BriBon:

PaGora 2.0npedenenue cooeprcanusn oougezo ounupyouna é coleopomie Kposu

Ipunyun memooa. JlnazopeakTuB 00pa3yeT ¢ PaCTBOPUMBIM OMIIMPYOMHOM a300MIMPYOUH,
OKpAIIICHHBIA B PO30BBIN IBET. IHTEHCUBHOCTh OKPACKH PAacTBOpPA a300MIMPYOMHA MPOTOPIIHO-
HaJbHAa KOHIIEHTpAuu OMInpyOrHa U MOXET OBITh OIpeeieHa KonopuMmerpuuecku. Konbrorupo-
BaHHBIN (TIpsAMON) OUIMPYOHH NAeT MPSMYIO0 PEAKIHIO C TUA30pEakTHBOM. HeKOHBIOTHpOBaHHBIN
(HenpsiMoit) OMIIMPYOHH MOXKHO TEPEBECTH B PACTBOPUMOE COCTOSTHUE T00ABIEHUEM K CHIBOPOTKE
KPOBHU 3TUJIOBOTO CIUPTA.

Xoo onpedenenus. B ueHTpUPYyK HYIO MPOOUPKY OTMEPUBAIOT 1 MJI CHIBOPOTKH KPOBH, 2 MII
STHJIOBOTO CIHPTA, THIATEIBHO MEPEMEIIUBAIOT COJEPKUMOE CTEKIITHHON TAIOUYKON U IeHTpUQY-
rupytoT 15 muH npu ckopoctu 3000 06/MuH. 3aTeM CIMBAIOT HAJIOCAIOUHYIO KUIKOCTh B APYTYIO
npobupky u nobamisiror K Heit 0,25 mur amazopeaktuBa. [Ipu 3TOM mosBisieTCsl KpacHO-PO30BOE
OKpalllMBaHUE, MHTEHCUBHOCTb KOTOPOTO OMpeAenstoT uyepe3 10 MUHYT, U3Mepsis ONTHYECKYIO
IUIOTHOCTH TIPOOBI TIPOTUB BOJIBI B KIOBETE MIMPUHON 5 MM 1ipH 3e5ieHoM cBetouibTpe (500—560 HM).
[TapaniensHO KOJOPUMETPUPYIOT CTaHJAPTHBIN PacTBOP a300MIMPYONHA, COOTBETCTBYIOIINN KOH-
teHrparuu ounupyouna 0,4 Mr% (Cey).

Pacuer npousBonar o popmyie:

Con (Mr%) = Eo - Cer | Er.

Koaddunuent nepecuera B cucremy CU (Mxmosnn/m) — 17,1.

B HopMme KoHIeHTpauusi ofmero OmnupyOMHa B miia3Me (ChIBOPOTKE) KPOBHM COCTaBIISET
0,5-1,2 Mr% (8,55-20,52 mxmons/i). OcHOBHOE KOIHUECTBO (75%) MPUXOAUTCS HA OO HEMPS-
Moro ounupyOuHa.

Ortger:

BriBo:

Iloamuce npenoaaBaTeJIAa:

MEPEYEHb BOIIPOCOB J1J151 IOJATOTOBKHU K DK3AMEHY (2016 r.)

TIEPBBIE BOITPOCHI

1. CoBpemeHHbIE TPEACTABICHUS O XUMHUYECKOM CTPOEHHM HYKJIenHOBBIX kucioT: JHK u
PHK, ux pacnpenenenue B kierke. OyHKiuu.

2. Ocobennoctr nepBudHOi n BropuaHoil cTpykTypsl JJHK u PHK. B3anmoneiictBue Hyk-
JICMHOBBIX KHUCIOT ¢ Oenkamu. CTpoeHrne HyKIeonpoTenHoB. OCOOEHHOCTH CTPOCHHUS XPOMOCOM U
pudocoMm.

3. MOHOHYKJICOTH/IBI, UX CTPOEHHE W POJb B KieTke. Hykneosuarpudocdarsl n ux 3HaUe-
Hue. Ponp NUKIMYECKHUX yPUHOBBIX MOHOHYKJIEOTHIOB.

4. Ponb hepMeHTOB B mpolieccax KHU3HeASATeIbHOCTH. [IpMHIUIIBI HOMEHKIATYphl U Kilac-
cuduxanuu GepMeHTOB.

5. Xwumunueckas npuponaa pepmenton. OOmue cBOCTBa (HEPMEHTOB.
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6. Kodepmentsl. Knaccuduxanus u pois.

7. Mexanu3Mm aeicTBus GepMEHTOB U (PepMEHTaTHUBHAS KHHETHKA.

8. MmuoxectBeHHbIe (OpMBI (hepMEHTOB, UX Kiaccuukauus. M3odepmMeHTsl, uX MOJIEKy-
JISIpHbIE Pa3HOBUHOCTHU, 3HAYEHUE B KIIETKE.

9. Ilonarue 00 aKTUBHOM U aJNIOCTEPUUYECKOM LieHTpax (pepmMeHTOB. Poib mpocTpaHCTBEH-
HOW CTPYKTYPHOM OpraHu3aluy B UX (OPMUPOBAHUH.

10. CriocoOb1 perynsuuu akTUBHOCTH (PEPMEHTOB. AJIJIOCTEpUYECKast PETyJISIHs aKTHBHOCTH.
Jlpyrue BUIbl PErysliii aKTUBHOCTH.

11. Uaruburtops! hepMEHTOB, KilacCU(DUKAIINS, XapaKTEPUCTHKA.

12. Ilpumenenue GepMEHTOB U UX UHTHOUTOPOB B METUIIMHCKOM MPaKTHKE.

13. Obmast xapakTepucTuKka M Kiaccu(ukanus BUTaMHUHOB: TUIIEpP-, THUIO- U aBUTAMHHO3BI.
AHTHBUTAMUHBI. METO/Ibl OLIEHKU HACBILIEHHOCTH OPraHu3Ma BUTAMUHAMHU.

14. Buramunsl rpynnsl A. [IpoButamussl (kapoTuHsl). buonoruueckas posib. SIBieHus rumno-
u runepButamMuHo3a. [lumessie nctounauku. CyrouHas HoTpeOHOCTb.

15. Buramunsl rpymisl J{. buonorudeckas pons. SIBneHus runo- v runepsuramunosa. [lume-
Bble UCTOYHUKU CyTOYHasi HOTPEOHOCTb.

16. Butamunsl rpynmsl E. buonornyeckast ponb. SIBnenust HemocrarouHocTH. [lumieBrie uc-
TouHUKHU. CyTO4YHAass HOTPEOHOCTb.

17. Butamunsl rpynnsl K. buonornyeckas poins. ['unosutamuno3s. [lumessie ucrounuku. Cy-
TOYHas NOTpeOHOCTh. Bukacou.

18. buotun. Yuactue B oOpa3zoBaHuu KoepMeHTOB, Ouosorudeckas poib. Kommiekc 6mo-
TUH-aBUJUH. SIBeHUs HepocTaTouyHOCTH. [TuimeBbie ucrounnku CyTrodHas HOTpeOHOCTb.

19. Butamun B;. Yuactue B moctpoenun xodepmentoB. Ponb B oOMeHe BemiecTB. SIBieHue
HemoctarouyHocTH. [TumeBbie ucrounnku. CyrouHasi moTpeOHOCTb.

20. Butamun B,. Yuactue B 00pa3oBaHuu (pyiaBUHOBBIX KOQEPMEHTOB. bronornyeckas posb.
[TumeBbie ucrounuku. CyrouHasi MOTPEOHOCTb.

21. Buramun Bg. Yuactue B oOpazoBanun kKopepmeHTOB. Poitb B 0OMeHe BemiecTB. SIBiIeHUS
runoBuTamMuHo3a. [Tumessle ncrounuku. CyroyHast mOoTpeOHOCTb.

22. Butamun Bip. KobGamuaneie kodepmeHTh. YuacTue B oOMeHe BemiecTB. BHyTpeHHUi
¢dakrtop. fABnenus runoButamuHo3a. [lumessie uctounnku. CyrouyHas noTpeoHOCTb.

23. Buramun C. buonormueckoe 3HaueHue. [IpuzHaku runosuramMmuHosa [lumessie nCTOYHN-
ku. CyTrouHasi MOTPEeOHOCTb.

24. TlantoTenoBas kucinota. KodepMeHTsI, copepikaliie MaHTOTEHOBYIO KUCIOTY. buosoru-
yeckas pousib. [Tummesslie uctounuku. CyrouHas noTpedHOCTh

25. Butramun PP. Yyactue B 00pa3oBaHMM HUKOTHHAMMJHBIX KOo(epMeHTOB. bronornyeckoe
3HaveHue [IposiBnenus runoButamMuno3a. [Tuimessie ucrounnku. CyroyHasi mOTpeOHOCTb.

26. donmeBas KUCIIOTa. YdyacThue B oOpazoBaHuU Ko(epMeHTOB. Poib B 0OMeHE BEIIeCTB.
OcHoBHbIE NPOsIBIIEHUs HeAocTaTouHOCTH. [InmieBbie nctoyHuku. CyTouHasi NOTPeOHOCTb.

27. ButamuHomo00HbIe BeliecTBa: 0noduaBoHou bl (BUuTaMuH P), mapaaMuHoOeH30iHas KHC-
JI0Ta, HTHO3UTOJI, TAaHTaMOBast KUCIIOTA, JIUTIOEBasi KUCIIOTa, XOJIMUH, BuTaMuH U. buonoruueckas poib.

BTOPBIE BOITPOCHI

1. OOmeH BemiecTB M PHEPTHH KaK BAXHEUITUI MpHU3HAK )KU3HeAesTensHocTu. O01iee npe-
cTaBjeHue o Metadomm3me. OOmHe myTH MeTaboIru3Ma.

2. JIBe croponbl MeTabonm3ma (KaTaboiau3M U aHabomu3M). Paznuuus u B3aMMOCBSI3U MEXIY
HUMH.

3. AneHunoBas cucTeMa U ee OMOJIOTHYEecKoe 3HaueHue. Jlpyrue Makpodpruueckue Coelu-
nenus. CyoctpartHoe pochopunupoBanue.

4. OKHUCIUTETHHO-BOCCTAHOBUTENIBHBIE MPOIIECCHl B TKaHAX. [IyTH MCMONBb30BaHMS KUCIOPO-
Ja B KJIETKaX.
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5. CoBpeMEHHOE INPENICTABIEHUE O TKAHEBOM JbIXaHUU. /[pIxaTenbHas Lenb MUTOXOHAPHUH U
€€ XapaKTepUCTUKA: HUKOTUHAMU/I3aBUCUMBIE U ()JIaBUH3ABUCHMBIE I€TUPOreHa3bl, YOUXUHOH (KO-
5H3uUM QQ), LUTOXPOMHAsL CUCTEMA, UX XUMHUYECKOE CTPOEHUE U POJIb B OKMCIUTEIBHBIX MTPOLECCAX.

6. OxucnurensHoe (pochopunrpoBanrne. XeMHOCMOTHYECKAs TEOPUs OKUCIUTENBHOTO (oc-
¢dopmmpoBanus. [IpHunHBI THIIO3HEPTETHUECKUX COCTOSIHUNA. THTrHOUTOPBI PEPMEHTOB JBIXATENb-
HOH LN, MEXaHU3M HX JICHCTBUA.

7. Tlumesas LEHHOCTH yriaeBonoB. [lepeBapuBaHue U BcacblBaHME yIiieBOJOB. buonoruue-
CKasi poJIb MUIIEBBIX BOJIOKOH.

8. Cunre3 u pacnaj rimkoreHa. [locnenoBaTeaIbHOCTh pEaKIid, KI04eBble (hepMEHTHI, Me-
XaHU3MBI PEryssiuuy. Pa3nnuus riaMKoreHonusa B nedeHu U Mpiinax. OCoOeHHOCTH CHHTE3a IIH-
KOreHa y OakTepHil MoJI0CTH pTa.

9. Oco0eHHOCTH YTWJIM3ALMK YIJIEBOAOB OakTepusMM IMosiocTd pra. CHUHTE3 IJIMKOreHa U
BHEKJICTOUHBIX IMOJIMCAXapua0B (JEKCTpaH, JieBaH), NX Ha3HayeHue. OOMeH caxapo3bl y OakTepui,
CBSI3b C U3MeHeHUeM pH poTOBOM KUAKOCTH U Pa3BUTHEM Kapueca.

10. InxoTOMHUYECKUI pacma YrieBOJOB KaK MCTOYHHK SHEPTHH I OpraHu3Ma. AHa’dpo0-
HOE U a3pOOHOE OKUCIIEHUE IIIIOKO3bI, 3Tallbl, KOHEUHbIE POLYKThl. DHEPreTUUECKUHM BBIXO/.

11. I'nmuxonu3. Dranbl, peakuuu, GEepMEeHTHI, OHMOIOTUYECKas POJb. DHEPTreTHYECKHH BBIXO/]
aHa’poOHOTro rMKoIMu3a. Mexanusm obpazoBanus AT® B aHa’pOOHBIX YCIOBUSIX.

12. Cynpba KOHEYHBIX MPOAYKTOB TJIMKOJHM3a — IHPOBUHOTPATHOW W MOJIOYHOM KHCIIOT.
I'mokoHeorene3. @epMeHTHI, y4aCTBYIOLIUE B [NIFOKOHEOreHe3e. Perysaius rirokoHeoreHesa.

13. OxucnurensHoe J1eKapOOKCHIMPOBAHUE MHUPOBUHOTPATHON KHUCIOTHI W JIPYTUX O-
KETOKHCIIOT, (JepMEHTHI, KOPEPMEHTHI, OMOJIOrMYECKOEe 3HAUCHHE.

14. llenTpanbHbiii MeTa0OJIMYECKHN TyTh — JIMMOHHOKUCIBIN 1uki Kpebca. Cxema, dep-
MEHTBI, JIOKaNu3auus B KieTke. buonornyeckoe 3nauenue nukiaa Kpebca. Cs3b ¢ mporeccom
OKHCIUTEIHHOTO (PoChHOpHUINPOBaHUS.

15. [TenTo3odocdarHblil myTh pacnajaa rIIOKO3bI U €ro OUoIornyecKas posb.

16. I'TroKypOHOBBIH IyTh pacmaa ritoKo3bl. buomorndeckas poisb. [lyTi merabonm3ma riro-
KYPOHOBOW KHMCIIOTBHI.

17. 'ymopanbHas peryasuus collep:KaHus INII0OKO3bl B KPOBU. MeXaHU3M peryasTOPHOro Jei-
CTBMsI TOPMOHOB (MHCYJIUH, TJIIOKaroH, aJipeHajInH, TIIIOKOKOPTHUKOUIBI).

18. MexaHn3MbI 00pa30BaHMs YTIIEKHUCIOTO Ta3a U BOABI — KOHEYHBIX MPOAYKTOB OOMEHa Be-
LIECTB.

19. JIunmuer. buonornveckas posb. Kimaccudukarms mumuaoB. X ocHOBHBIE CBOICTBA.

20. XapakTepuCTUKa >KUPHOKUCIOTHOTO COCTaBa MPHUPOIHBIX JIMNUAOB. Kiaccudukarus
KHUPHBIX KUCIOT. BhICOKOHENpeIeIbHbIE JKUPHBIE KUCIOTHI

21. IIpou3Bo/iHbIE apaxUJIOHOBOM KHMCIOTHI (pOCTarjaHAnHbl, TPOCTAMKINHBL, TPOMOOKCa-
HBbI U JJIEMKOTPUEHBI) U UX OMOJIOTUYECKas POJIb.

22. Tpuanirauiepossl. XUMHUYECKOe CTPOSHHE, CBOMCTBA U OMOJIOTHYECKask POJIb.

23. I'muniepodocdonumuasl. XuMHU4eCcKoe CTpOSHHE, CBOMCTBA U OMOJIOTHYECKast POJIb.

24. Xonectepo, OMOCHHTE3 U OMOJIOTHYECKAs POJIb.

25. Hapymenus oOMeHa xoJrecteposia. Poiib B pa3BUTHH aTepocKiieposa.

26. IlepeBapuBanue xUpoB U GOCHOTUNHUIOB B MHUILEBAPUTETLHOM TPAKTE: SMYJIbIUPOBAHHE,
(hepMeHTbI, MPOLYKTHI THAPOIN3a, MULIEIJIIPHOE pacTBOpEeHUE. PoJb )KeTUHBIX KHCIIOT.

27. MexaHU3Mbl pEeCHHTE3a JIMIHUIOB B HTEPOLHUTAX (MOHOALMITIIULIEPOIBHBIA U TIHUIEPO-
docharublit). DopMUpOBaHKE XUIIOMUKPOHOB, UX COCTaB U CTPYKTYpA.

28. JlunonpoTenHsl ChIBOPOTKH KpoBU. Kimaccudukanus, coctaB, MecTo o0Opa3oBaHusi, B3au-
MompeBpaiienusa. Ponb aumomnporemHnunassl kpoBu. JlemutuH: XonecreponauuiaTpancdepasa
(JIXAT) u ee ponb.

29. JlenmoHnpoBaHNE ¥ MOOMIIN3AIINS JKUPA B )KUPOBOH TKaHU. JKUPpOMOOMIM3YFOIIas JInTasa.

30. CuHTe3 MMIUAOB B eyeHU. JInnoTponHble PakTOphbl U UX POJIb B OPraHU3ME.

31. LenTpanbHas ponb aneTwii-KoA B oOMeHe BeIecTs.
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32. OkuceHne KUPHBIX KUCIOT B OpraHu3me, Ouojoruueckas posb. B-OKuciieHre B MHUTO-
XOHJIPUSIX U TIEPOKCUCOMAX, OKUCIICHHE KUPHBIX KHCIOT C HEYETHBIM YHCIIOM YTJIICPOTHBIX aTOMOB,
Cyap0a MPOIMMOHOBON KHUCTOTHI.

33. Xumu3M P-okuciaeHus XUupHbIX KUcIoT. Poib KOA-SH 1 AT®. Jlokanuzanusi OKUCICHUS
B KJeTke. CBs3b ¢ (hepMeHTaMU epeHoca IEKTPOHOB. DHEPTeTHUECKUH BBIXO 3-OKHCICHUSI.

34. KeroHoBbie Tena. MexaHu3Mbl 00pa3oBaHus, poib B opranu3me. Kero3 mpu aumadere u
rOJIOaHNU. 3HAYCHHE OTIPEICIICHUS] KETOHOBBIX TEJl B MOYE.

35. CuHTe3 ®KHUPHBIX KUCIOT. CBSA3b C MIMKOJINU30M, TEHT030(0oc(haTHBIM yTEM TPEBPALICHUS
rimoko3sl, koM Kpebea. 3nauenne CO,, AT®, HAJIJOHH”, 6uotuna. ITonudepMeHTHBIH KOM-
TUIEKC, CHHTE3UPYIOIINN )KUPHBIE KUCIOTHL. AKTHBATOPHI U MHTUOUTOPBI CHHTE3a YKUPHBIX KHCIIOT.

36. Perymsust oomena nunuaoB (uHCYuH, rirokaron, CTI, THpokcHH, anpeHannH, TOPMOHBI
KOPbI HaJIIOYEYHHKOB U ITOJIOBBIC TOPMOHBI).

TPETBU BOIIPOCHI

1. T'opmonsl. Xumuueckas npupoaa. Kiaccuduxanus.

2. MexaHu3mbl eicTBUS TOPMOHOB. Poitb G-0enkoB, BTOPHUYHBIX MOCPEIHUKOB, POTEHH-
KHMHA3.

3. MexanusMsl neiictBus ropMoHoB. OOIIMe MPEACTaBICHUS O PEUENTOpax K TOpMOHaM,
KJ1accu(uKalus perenToposB.

4. Anenorunodus. Ponp B perymsauunn QyHKIMH nepudepruuecKux xene3 BHYTPEHHEH Cex-
peuun. TpornHbie ropMOHBIL. CBSA3b € TUIIOTAIIAMYCOM.

5. BazompeccuH.MexaHu3M Iepeayu CUTHAIA B KIIETKAX-MHIICHSIX, OMOJIOTHYECKOE JIeH-
CTBHE.

6. T'opMOHBI IIMTOBUIHOH jkeIe3bl. XUMUYECKas MPUPOJIA, MEXAHNU3M JICHCTBUS, BIUSIHUE HA
MeTaboau3M. ['uno- u runepTupeos.

7. Topmonsl, perynupyrone oOMeH Kanplus U pochopa. Xumudeckas Ipupoia, MEXaHU3M
nepeaayy CUrHaja B KJIeTKaX-MHUILIEHIX, ONOJIOTHUecKoe AeHCTBHE.

8. HucynmuH. Xumuueckas Mpupoja, perenTopbl, MEXaHU3M Tepelayd CUTHaja B KIIETKaX-
MHUILIEHX, BIUSAHUE Ha oOMeH BeriecTB. CaxapHblif 1uader.

9. T'mokaron. XuMudeckas Ipupoza, PeEenTOpbl, MEXaHU3M IIepe/laul CUTHAJIA B KJIETKaX-
MHUILIEHX, BIUSHUE Ha OOMEH BELIECTB.

10. I'mrokokopTHKOUABI. XUMUYECKasi MPUPOJIA, PEIETITOPBI, MEXaHU3M Tepeadl CUTHaja B
KJIETKaX MMILICHSX, BIUSHIE HA OOMEH BEILECTB.

11. MuHepanokopTUKOUAbI. XUMHUYECKask IPUPO/Ia, PELENTOPbI, MEXaHU3M Mepeayu CUrHaza
B KJIETKaX-MMIICHSX, BIUSIHUE HA OOMEH BEILECTB.

12. TopMOHBI MO3TOBOHM 4YacTH HaAMOYCYHUKOB. KarexomamuHbl: 1odaMuH, aJpeHAINH, HO-
panpeHannH. CTpoeHue, pelenTopsl, MEXaHU3M IEpeJauld CUTHaja B KJIETKaxX-MHIIEHSX, POJb B
OpraHusMme.

13. IlonoBble TOPMOHBL. XUMHUECKasi IPUPOAA, PELENITOPBI, MEXaHU3M Iepeiayl CUrHajia B
KJIeTKax-MHUIIeHsX. bruonoruueckas posb.

14. Azotuctsiit 6ananc. Hopmel 6enkoB B nuTanuu. buonoruueckas ieHHOCTh O€JKOB.

15. Xapakrepucruka rnpoteas. Posib orpaHi4eHHOro MpoTeosn3a B KU3HEAEATETbHOCTH KIIETKH.

16. IlepeBapuBanue OENKOB B >KEIYAOYHO-KUIIEYHOM Tpakre. KauecTBeHHbBIM U Koiuye-
CTBEHHBIN aHAJIN3 KEITYAOYHOTO COKa. POJIb COISHOMN KUCIIOTBHI.

17. AmunokucnoTHbIi Gona knetku. Mcrounnku nononnenus. [lytu ucnons3oBaHus aMUHO-
KHCJIOTHOTO (OH/IA.

18. IlepeamunupoBanue. @epmentsl. Kodepmentsl. Ponab 3TOro mporecca anst >kuzHenes-
TEIBHOCTU KJIETKU. /[MarHocTuyeckoe 3Hau€HUE ONpeesieHUs] aKTUBHOCTU TpaHCaMHHAa3 B CHIBO-
POTKE KPOBH.

19. Ilytn ne3aMMHHUPOBaHUS aMHUHOKUCIOT. DepMEHTHI 1 KOPEPMEHTHI OKUCIUTEIBHOTO J1€3-
aMUHHUpOBaHus. buonornueckoe 3HauYeHUE IIyTaMaTAECTMAPOr€HAa3HON PEeaKLINH.
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20. ITytu npeBparienust 6€3a30TUCTOTO OCTaTKa AMUHOKUCIOT. [ TMKOTEHHBIE W KETOTCHHBIC
aAMMHOKHCIIOTBI.

21. Iyt obGe3BpexuBanus amMMmuaka. TpaHcropTHble GopMbl aMMHuaka (TJyTaMuH, acrapa-
T'UH), X 00pa3oBaHHE.

22. O6pa3zoBaHnne MOUYEBUHBI. POJb MeYeHH B MOYEBHHOOOpPA30BaHMU. 3HAYEHUE HCCIIEI0BA-
HUS YPOBHSI MOYEBHHBI U OCTATOUYHOr'O a30Ta B KIIMHUUYECKON IPAKTUKE.

23. JlekapOOKCHIIMPOBaHUE aMUHOKHUCIIOT. OOpa3zoBaHue OMOT€HHBIX aMHHOB U X POJb B Op-
raHU3Me.

24. KoHeuHble MPOAYKTHI pacrajga MUPUMHUAUHOBBIX M MYPUHOBBIX HYKJICOTHIOB. 3HAUCHUE
OIpeJIeJIEHUS COAEPIKaHUSI MOYEBOM KMCIIOThI B KPOBU M MOUYE B KIIMHUYECKON MPAKTHUKE.

25. buocuHTe3 MypHHOBBIX HYKJICOTHI0B. VicXoaHble cyOcTpaTsl cuHTe3a. Perynsamus cunre-
3a. Pojb BUTAMMHOB B MEXaHM3MaxX CUHTE3a.

26. buocuHTe3 MUPUMHUAMHOBBIX HYKJIEOTHUIOB. VcxomHeie cyOcTpaThl cHHTEe3a. Perymsius
cHHTe3a. PojIb BUTAMHHOB B CUHTE3€ MUPUMUIUHOBBIX HYKJICOTH/I0B.

27. Matpuunsnii mexann3m cunreza JJHK. ®@epmentsr u cyocTpaTsl cuHTe3a. OcobeHHOCTH
CHHTE3a y DYKapHOT.

28. Cunte3 PHK. @epmenTs! u cyOcTpaTsl cuHTe3a. OCOOEHHOCTH CHHTE3a Y SyKapHoT.

29. 'eHeTHYECKUHA KO U €ro CBOICTBA.

30. Pone T-PHK B cunrese Oenka. Anantopaas ¢pynkius T-PHK. Pexornumnms kak stam pea-
Iu3anuy resernueckoi nHpopmanuu. Cnenupuunocts APCas.

31. CoBpeMeHHBIE TIPEICTABICHUS O OMOCHHTE3€ OenKa.

32. [TocTtcuaTeTHYEeCKass MoAuUKaIus OCIKOB. Bubl, Onoiornieckoe 3HaYCHHE.

33. Perymsiuus 6nocuHTe3a O€Ka B KIIETKE.

34. CoBpeMeHHbIE METObl MOJEKYISIPHOM OHMOJOrMM U UX NPUMEHEHHE B MEIUIIMHCKOM
npaktuke (I1L[P, rennas umxeHepus).

35. XuMu4eckuii cocTaB MpllIeUHON TKaHU. CTPOEHHE U POJIb COKPATUTEIIbHBIX OEJIKOB.

36. McTOYHHUKY SHEPTHH U MEXaHU3MBI SHEPTO00ECTIeYeHHS MBIIIIEYHOTO COKPAIICHUSI.

37. Ponb nedeHn B 0OOMEHHBIX MpOLECCcax B OpraHu3Me. AHTUTOKCHYECKas (QYHKIMS MTEUYEHH.

38. CuHTe3 1 pacmaj; KpOBSIHBIX MMTMEHTOB. POk 1me4eHn B 00pa3oBaHUH JKEITYHBIX TTHTMEH-
TOB. MeTabo13M JKeITYHBIX TUTMEHTOB.

39. benku mia3Mbl KpOBH, KITaCCHU(PHUKAIHS U MX POJIb B OpraHU3ME.

40. O61mue npeAcTaBiIeHUs O PEryisaunu KuciaoTHo-ocHOBHOTO cocTosiHus (KOC). Bydepnbie
CHCTEMBI KPOBHU M UX 3HaueHHE. JJoKka3aTeabCcTBO OyQepHBIX CBOMCTB CHIBOPOTKH KPOBH.

41. MexaHu3MBbl IiepeHoca YIIeKUCIOThl U KHCIOPOJa KPOBbl0. MeXaHU3Mbl pa3BUTHS THUIIO-
KCUYECKUX COCTOSTHUM.

42. CeptbiBaHuE KpoBU. PaKTOPBl U MEXAaHU3MBI CBEPTHIBAHMs. 3HAU€HHE MOHOB KalblUs U
ButamuHa K B mporieccax cBepThIBaHUS KPOBH.

43. ®ubpunonus. [InazmuHoBas cucrema.

44, AHTUKOATYJISTHTHAS cucTeMa. [lepBUYHbIE 1 BTOPHUYHBIC aHTUKOATYJISTHTHI.

45. Boga. 3HadueHue Bojbl. buonornueckas pojib HOHOB HATpUs U Kanus. MexaHU3MbI pery-
JISIUA BOJTHO-MUHEPATIBHOTO OOMEHa.

46. MukpoanemenTsl. x 3Hauenue. Ponb sxenesa, menu, iona, cenexa.

YETBEPTHIE BOITPOCHI

1. Kommaren, aMUHOKHCIIOTHBIA COCTaB, 0COOCHHOCTH MPOCTPAHCTBEHHON CTPYKTYPBHI.

2. OcoOeHHOCTH CHHTE3a KOJUIareHa. BHyTpH- W BHEKJIETOYHBIE ATAITBI MTpoIiecca 00pa3oBa-
HUS «3PEeJIoroy KoJlareHa.

3. DmnactuH. Poms B opranm3me. OCOOCHHOCTH MEPBUYHON CTPYKTYPHI. 3HAYCHHWE BHEKIIC-
TOYHBIX JTAOB B MEXaHU3MaxX (HOPMHUPOBAHHUS 3pEION AIACTUIECKON TKAHU.

4. benkoBO-yIiIeBOAHBIE KOMIUIEKCHI, Kiaccuukaius, poyib B opranuzme. OcoOeHHOCTH
CUHTE3a U pacraja.

5. TIporeornukansl. OcobeHHOCTH CTpOeHHS. Poiib B opranusme.
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9.

Myxkonpotennsl. OcobeHHOCTH cTpoeHus. Posib B opranusme.

['muxonpotennsl. OcoOEHHOCTH CTpoeHUs. Posib B opranusme.

HexkonnareHoBbie O€IKM BHEKJIETOYHOTO MaTpukca. Pons B opranusme.

MuHepanbHBI KOMIOHEHT KOCTHOM TKaHHW M TBEPJBIX TKaHEH 3y0a. XMUMHUYECKUH COCTaB.

Kpucramisl ruapoxcuanarura.

10.
11.
12.

XHUMHUYECKUH COCTAB TBEPABIX TKaHEH 3y0a (IMaliv, JCHTHHA, [IEMEHTA).
HexonnarenoBeie 6enKky TKaHel 3y0a ¥ X pOJIb B MUHEPAIHU3aluU 3yOHBIX TKaHEH.
XUMHUYECKUN COCTaB KOCTHOM TKaHU. Belku KOCTHOW TKaHW W UX POJib B MPOIECCcax MHU-

HepaIH3aIHH.

13.

Teopun MuHepanu3auy KOCTHOM TKaHU U TBEPIbIX TKaHeW 3y0a. DakToOpbl, BIUSIOIINE

Ha poucCChl MUHECPATIU3alUH.

14.

OTanel I/ISOMOp(l)HOl"O 3aMCIICHUA 3JICMCHTOB KpPICT&JIJ'IH‘ICCKOfI PEUIETKN U €0 poOJib B

00pa30BaHMM KPUCTAJUIOB alaTUTa.

15.
16.
17.
18.
19.
20.
21.
22.

Ca2+-CBﬂ3HBanmHe OCJIKK ¥ X POJIb B OPTaHHU3ME.

Kanpuuii u ero oomeH B opranusme. Posb B nmporieccax Ku3He e TENbHOCTH.

®docdop u ero ooOMeH B opranusme. Posb B mporieccax »KU3HEIEATSIbHOCTH.

®DTOop U €ro poiib B MPOIIeccax )KU3HEIEITELHOCTH. VIcTOUHMKH TOpa ¥ IOTPEOHOCTH B HEM.
Porosas xuakocts. Xumuueckui cocraB. OyHKINMU.

3HaveHHE CIIOHBI B MPOIEccax pEMUHEPATH3ALUN IMAJTH.

benku v pepMEHTBI POTOBOH KUAKOCTH, HX POJIb B POTOBOM MOJIOCTH.

[TonsITHS «1eCHEBas JKUIKOCTHY» M «3yOHOU JTUKBOP». OCOOCHHOCTH XMMHUYECKOTO COCTa-

Ba. 3HAUCHHE N1 TKaHeH pOTOBOfI IIOJIOCTH.

23.

Biusaune nuTaHus Ha COCTOSHHE 3y6OB. Pomnb YIjI€BOJA0B, 6GHKOB, BUTAMHWHOB 1 MHKPO-

3JICMCHTOB.

24,
25.

[ToBepxHOCTHBIE 0OpazoBaHus Ha SMaiu. [IpoucxoxaeHue, XUMHUUECKUNA COCTaB.
Kapuec. [Ipnunnbl, MeXaHU3M pa3BUTHsL, TPOPUIAKTHKA.
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Tema 1.

Tema 2.

TEMA 3.

TEMA 4.
TEMA 5.

TEMA 6.

TEMA 7.

TEMA 8.

TEMA 9.

TEMA 10.

TEMA 12.

TeEMA 13.

TeEMA 14.

TEMA 15.

TEMA 16.

TEMA 17.
TEMA 18.

TEMA 19.

TEMA 20.

TEMA 21.

TEMA 22.

OT'JIABJIEHHUE

Beenenue B onoxumuro. [IpocTpaHCTBEeHHASI CTPYKTYpa OCIIKOB.

DU3NKO-XUMHUYECKUE CBOWCTBA OEITKOB. BhIcaTuBaHNEe U OCAXKICHUE OCTKOB................. 4
®epMeHTHI. KIaccuuKaius, CTpOeHUe, CBOMCTBA. BiusHue pa3nuynubix GpakTopos

Ha CKOPOCTh (PEPMEHTATHUBHBIX PEAKIIHIH ..vveevvviessveeessrieesiriessiteessssessssseesssseessbsesssssessssnes 10
Perynsus neiictBus pepmentoB. KonnuecTBeHHOE onpeieieHue akTHBHOCTH

1015 Y ()2 N0 : TS TSROSO PP RPN 15
Brenenue B merabonusm. LlenTpanbHbIiikaTabonrnueckuii myTb — UK Kpeoca ........ 20

Bbuonoruyeckoe okucienue. OxucnurensHoe GocopunupoBanne. [Tytu yrunmzanuu
1297 (6A1 (0] 010 )1 6 10 01 (1 20 .Y 1 O T PP TP UPRT 25

IIepedyenp BOIPOCOB Il MOATOTOBKH K KOJUIOKBUYMY 110 TeMaM: «DepMEHTBD»,
«BBenenue B Metabonau3M. LleHTpanbHble METa0OINYECKUE ITYTHY,
«buonornyeckoe oxkucnenue. OKUCIUTENBHOE POCPOPUITUPOBAHUEY .....ovvvvvirvvrrrennnins 31

[TepeBapuBanue yriieBooB. MeTaboau3m riaukoreHa. [ IMKOIN3 U CHUPTOBOE
G Tey 0 1 (PP PP UR PP PRPPRPPRPRPN 33

[Tytu Mmetabonu3ma nupysata. [ mokoHeorene3. A3poOHBIN pacmaj IIOKO3bI.
OIIPEIACTICHUE TTBK B MOUC. 1uvvveessvreassrrssssneesssssesssessssssssssesssessssesssssesssssessssesssssesssssesans 36

Bropuunblie nyTu oOMeHa IiIr0K03bl — HNEHT030(ocaTHbIH, TITIOKYPOHOBBIH.
OcobeHHocTr 0OMeHa yTriIeBOIOB Y MEKPOOPTaHM3MOB IOJIOCTH pTa. Biusiane
TOPMOHOB Ha YPOBEHB IVTFOKO3BL B KPOBH ...uuvriieiiiiiiiesiiiiiiesiiiinessssnsns s sinnnsssssnnensssssnas 40

[Tepeuenb BOMPOCOB ISl MOATOTOBKH K KOJUIOKBUYMY
10 TEME COOMEH YTIIEBOIOBY ...vuvveiireerseesureassesasneesseeasseessesanseessesssseessessssessssesnsessssesnseens 46

TpancnopT munuaoB kpoBbio. OOMeH XoJecTeposa. JlenonnpoBanue 1 MOOUITU3AIIHS
munuIoB. KonmndecTBeHHOE OIpeieiCHue B-IMITOPOTEHHOB B CHIBOPOTKE KPOBH. ..... 53

BHyTpuKI1€TOUHBII 0OMEH KUPHBIX KUCIOT. KETOHOBBIE T€JIA. KOJTUYECTBEHHOE
oTpe/ieJICHUE XO0JIECTEPOa B CBIBOPOTKE KPOBU. AKTYATBHOCTD TEMBI ...cvvvveeriveeainennns 57

[lepedyeHpb BOPOCOB LISt TOATOTOBKH K KOJUIOKBUYMY 10 TeMe «OOMeH JTUIHIOBY .... 63

buoxumust KpoBU. PU3UKO-XUMHUUYECKHE CBOMCTBA KPOBH.
KonnuecTBenHOE onpesenenne Xaopua0B B KpoBu. OnpeeneHue menoqHoro

3araca TATPOMETPUYECKUM METOAOM. OLIEHKA OY(PEPHBIX CBONCTB KPOBH ......veervvrnnreene 64
buoxumust kpoBu. benku miazMel KPOBH. CHCTEMa CBEPTHIBAHUS KPOBH.

KonnuecTBeHHOE ONMpeeICHNE KATBITUS B TIABME KPOBH ....vvveervveeeirieeireesireesssreesnnneas 69
[lepeBapuBanme u BcachiBaHUE OEITKOB. AHAIIN3 JKEITYTOTHOTO COKA .eovvvvverirrearireennnnnss 75

BHyTpukieTouHblit 0OMEH aMUHOKUCIOT. OnpeesieHne akTHBHOCTH
AMHHOTPAHC(EPA3 B CHIBOPOTKE KPOBH ....vvierrireireesrissiesieestisssesteessessnesieesssssnsssesssessnens 78

[Tytn oGe3BpexuBanus ammuaka. KonndecTBeHHOE OIpeesieHie 0CTaTOYHOTO
A30Ta KPOBU U MOUCBHHBI B MOUE .....vvveiurriesstriessieeesntneessseesssseesssseessssesssssessssseesssessnnesans 82

[lepedyeHb BOPOCOB TSI MOATOTOBKH K KOJUTOKBUYMY TIO TEMaM
«OOMeH TPOCTHIX OETKOBY, KBHOXUMUST KPOBID) ....eevviinrieiiieieesireeiee s 86

Xumus 1 00MeH HyKIIeonpoTenHOB. KonrmuecTBeHHOE omnpeieieHne MOYEBOM
07 (o) (o U S = 0 (0 1 (< 87

Martpuunsie 6nocuntessl (cunre3 JJHK, PHK, 6enkoB). CoBpeMeHHBIE METOIBI
MOJIEKYIISIPHOM OMOIIOTHIH ...vceveeniiesiseesieesiseestee s s e sne e s e s e sme e neennneaneenneeanneen 91
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TEMA 23. BEIKHU COCTMHUTEIBHBIX TKAHEI ...vvvvvvrrrunsseeeesserssssassessssesstssseesessesstsmeeeserees 95
TEMA 24. Tlepedenb BOIPOCOB ISl MOATOTOBKH K KOJJIOKBUYMY 10 TemaMm «O0MeH
HykieonporenHoBy, «buocunte3 JIHK, PHK u Genkay», «benku coennHUATEIBHBIX
(D) £ (517 S OO T PP PPRT 97
TEMA 25. OOmias XxapakTepUCTHKA U OCOOCHHOCTH OMOJIOTHYECKOTO ACHCTBUS TOPMOHOB.
MeXaHU3MBI JEHCTBUS TOPMOHOB ......vvvresreiesstesesstesessseeesssesssssesssssesssssessssseessbeessssessssnes 98
Tema 26. buoxumust ropMoHOB. ['OpMOHBI TUTIOTANaMyca, TUIIO(H3a, KOPHI HAAIIOYEYHUKOB,
TOPMOHBI IIUTOBUAHOM kene3bl. [onoBeie ropmonbl. KauecTBeHHBIE peakiiuu Ha
N0 01 (0] 205 S ST PPR 102
TEMA 27. bBuoxumus TOpMOHOB. TOPMOHBI, PETYJIUPYIOIINE YPOBEHB TIIIOKO3bI B KPOBU.
Caxapnbiii 1uadeT. TecT Ha TOJTEPAHTHOCTD K TITFOKOBE «.vvvvviersreesssrressnneesssnessssneesssnes 106
TEMA 28. buoxumusi nuTaHus. pojib OEIKOB KUPOB, YTICBOJOB, BUTAMUHOB. BogopacTBopumbie
BUTAMHUHBI. KOJIMYECTBEHHOE OMPEIACICHIE BUTAMUHA C B MOUEC ..ovvvvveiiiieeiieeeieeene 112
Tema 29.  buoxumwus nuranus. JKupopacTBOpUMbIE BUTAMUHBL. KAY€CTBEHHBIE PEAKI[UU Ha
BUTAMHUHBI A, E, JI, K ..oooiiii ettt e e 116
TEMA 31. BHOXHMUS OPTAHOB MOJIOCTH PTA U POTOBOM HKHIIKOCTH .....vvevvrrveenrensresseessesnnesseesseannens 123
TEMA 32. Ilepedenb BOIpPOCOB IS MOATOTOBKH K KOJJIOKBUYMY IO TeMaM «[ OpMOHBI»,
«OMOXUMUS TUTAHUS, «OMOXUMHUS OPTaHOB MOJIOCTHU PTA U POTOBOM KHUAKOCTUY .....129
TeMa 33.  DHOXHMES TIEUCHM . .....cvveiuvietieaiiiesieesiteesteesaetsaseesseeeabeessseesseessbeeabeeanneesneeanneeaneeenneennneanns 130
[lepeuenb BonpocoB [yist MOATOTOBKH K 3K3AMEHY (2016 T.)..ociieiviiiiiiiic e 136

143



Y4eOHOe n3ganme

Taranosu4 Auartonuii JIMurprueBud
Kon6 Anexcannp BnagumupoBud
Ounenxnii Dnyapn BaHoBUY U JIp.

ITPAKTHKYM
IO BUOJOI'MYECKOU XUMHUH
JJIA CTYAEHTOB CTOMATOJOTHYECKOI'O ®AKYJIBTETA

2-e uzoanue, nepepabomanHoe

OTtBeTcTBeHHBIH 3a BhIyck A. JI. TaranHoBuu
Komnsiotepras Bepctka A. B. Snymxkesuy

TToamucano B meuats 22.10.15. ®opmar 60x84/8. Bymara odcerHast.
Puzorpagus. 'apantypa «Times».
Yen. neu. 1. 16,74, Ya.-u3n. 1. 9,16. Tupax 203 sk3. 3aka3 673.

Wznarens n noaurpadudeckoe HCIOTHEHUE: YIpeKAeHNEe 00pa3oBaHus
«benopycckuii rocy1apCTBEHHbIN MEAULIUHCKUNA YHUBEPCUTET.
CBuUIETENBCTBO O FOCYIapPCTBEHHOM perucTpaluy U3AaTens, U3roTOBUTE,
pacripoctpaHuTens nedaTHelx u3ganuit Ne 1/187 or 18.02.2014.

V. Jlenunrpanckas, 6, 220006, MuHCK.



	ТЕМА 1. ВВЕДЕНИЕ В БИОХИМИЮ. ПРОСТРАНСТВЕННАЯ СТРУКТУРА БЕЛКОВ. ФИЗИКО-ХИМИЧЕСКИЕ СВОЙСТВА БЕЛКОВ. ВЫСАЛИВАНИЕ И ОСАЖДЕНИЕ БЕЛКОВ
	ТЕМА 2. ФЕРМЕНТЫ. КЛАССИФИКАЦИЯ, СТРОЕНИЕ, СВОЙСТВА. ВЛИЯНИЕ РАЗЛИЧНЫХ ФАКТОРОВ НА СКОРОСТЬ ФЕРМЕНТАТИВНЫХ РЕАКЦИЙ
	ТЕМА 3. РЕГУЛЯЦИЯ ДЕЙСТВИЯ ФЕРМЕНТОВ. КОЛИЧЕСТВЕННОЕ ОПРЕДЕЛЕНИЕ АКТИВНОСТИ ФЕРМЕНТОВ
	ТЕМА 4. ВВЕДЕНИЕ В МЕТАБОЛИЗМ. ЦЕНТРАЛЬНЫЙКАТАБОЛИЧЕСКИЙ ПУТЬ — ЦИКЛ КРЕБСА
	ТЕМА 5. БИОЛОГИЧЕСКОЕ ОКИСЛЕНИЕ. ОКИСЛИТЕЛЬНОЕ ФОСФОРИЛИРОВАНИЕ. ПУТИ УТИЛИЗАЦИИ КИСЛОРОДА КЛЕТКАМИ
	ТЕМА 6.ПЕРЕЧЕНЬ ВОПРОСОВ ДЛЯ ПОДГОТОВКИ К КОЛЛОКВИУМУ ПО ТЕМАМ: «ФЕРМЕНТЫ», «ВВЕДЕНИЕ В МЕТАБОЛИЗМ. ЦЕНТРАЛЬНЫЕ МЕТАБОЛИЧЕСКИЕ ПУТИ», «БИОЛОГИЧЕСКОЕ ОКИСЛЕНИЕ. ОКИСЛИТЕЛЬНОЕ ФОСФОРИЛИРОВАНИЕ»
	ТЕМА 7. ПЕРЕВАРИВАНИЕ УГЛЕВОДОВ. МЕТАБОЛИЗМ ГЛИКОГЕНА. ГЛИКОЛИЗ И СПИРТОВОЕ БРОЖЕНИЕ
	ТЕМА 8. ПУТИ МЕТАБОЛИЗМА ПИРУВАТА. ГЛЮКОНЕОГЕНЕЗ. АЭРОБНЫЙ РАСПАД ГЛЮКОЗЫ. ОПРЕДЕЛЕНИЕ ПВК В МОЧЕ.
	ТЕМА 9. ВТОРИЧНЫЕ ПУТИ ОБМЕНА ГЛЮКОЗЫ — ПЕНТОЗОФОСФАТНЫЙ, ГЛЮКУРОНОВЫЙ. ОСОБЕННОСТИ ОБМЕНА УГЛЕВОДОВ У МИКРООРГАНИЗМОВ ПОЛОСТИ РТА. ВЛИЯНИЕ ГОРМОНОВ НА УРОВЕНЬ ГЛЮКОЗЫ В КРОВИ
	ТЕМА 10. ПЕРЕЧЕНЬ ВОПРОСОВ ДЛЯ ПОДГОТОВКИ К КОЛЛОКВИУМУ ПО ТЕМЕ «ОБМЕН УГЛЕВОДОВ»
	ТЕМА 11. ОБМЕН ЛИПИДОВ. ПЕРЕВАРИВАНИЕ, ВСАСЫВАНИЕ И РЕСИНТЕЗ. ТРАНСПОРТ ЭКЗОГЕННЫХ ЛИПИДОВ. КОЛИЧЕСТВЕННОЕ ОПРЕДЕЛЕНИЕ АКТИВНОСТИ ЛИПАЗ
	ТЕМА 12. ТРАНСПОРТ ЛИПИДОВ КРОВЬЮ. ОБМЕН ХОЛЕСТЕРОЛА. ДЕПОНИРОВАНИЕ И МОБИЛИЗАЦИЯ ЛИПИДОВ. КОЛИЧЕСТВЕННОЕ ОПРЕДЕЛЕНИЕ ß- ЛИПОПРОТЕИНОВ В СЫВОРОТКЕ КРОВИ
	ТЕМА 13. ВНУТРИКЛЕТОЧНЫЙ ОБМЕН ЖИРНЫХ КИСЛОТ. КЕТОНОВЫЕ ТЕЛА. КОЛИЧЕСТВЕННОЕ ОПРЕДЕЛЕНИЕ ХОЛЕСТЕРОЛА В СЫВОРОТКЕ КРОВИ.
	ТЕМА 14. ПЕРЕЧЕНЬ ВОПРОСОВ ДЛЯ ПОДГОТОВКИ К КОЛЛОКВИУМУ ПО ТЕМЕ «ОБМЕН ЛИПИДОВ»
	ТЕМА 15. БИОХИМИЯ КРОВИ. ФИЗИКО-ХИМИЧЕСКИЕ СВОЙСТВА КРОВИ. КОЛИЧЕСТВЕННОЕ ОПРЕДЕЛЕНИЕ ХЛОРИДОВ В КРОВИ. ОПРЕДЕЛЕНИЕ ЩЕЛОЧНОГО ЗАПАСА ТИТРОМЕТРИЧЕСКИМ МЕТОДОМ. ОЦЕНКА БУФЕРНЫХ СВОЙСТВ КРОВИ
	ТЕМА 16. БИОХИМИЯ КРОВИ. БЕЛКИ ПЛАЗМЫ КРОВИ. СИСТЕМА СВЕРТЫВАНИЯ КРОВИ. КОЛИЧЕСТВЕННОЕ ОПРЕДЕЛЕНИЕ КАЛЬЦИЯ В ПЛАЗМЕ КРОВИ
	ТЕМА 17. ПЕРЕВАРИВАНИЕ И ВСАСЫВАНИЕ БЕЛКОВ. АНАЛИЗ ЖЕЛУДОЧНОГО СОКА
	ТЕМА 18. ВНУТРИКЛЕТОЧНЫЙ ОБМЕН АМИНОКИСЛОТ. ОПРЕДЕЛЕНИЕ АКТИВНОСТИ АМИНОТРАНСФЕРАЗ В СЫВОРОТКЕ КРОВИ
	ТЕМА 19. ПУТИ ОБЕЗВРЕЖИВАНИЯ АММИАКА. КОЛИЧЕСТВЕННОЕ ОПРЕДЕЛЕНИЕ ОСТАТОЧНОГО АЗОТА КРОВИ И МОЧЕВИНЫ В МОЧЕ
	ТЕМА 20. ПЕРЕЧЕНЬ ВОПРОСОВ ДЛЯ ПОДГОТОВКИ К КОЛЛОКВИУМУ ПО ТЕМАМ «ОБМЕН ПРОСТЫХ БЕЛКОВ», «БИОХИМИЯ КРОВИ»
	ТЕМА 21. ХИМИЯ И ОБМЕН НУКЛЕОПРОТЕИНОВ. КОЛИЧЕСТВЕННОЕ ОПРЕДЕЛЕНИЕ МОЧЕВОЙ КИСЛОТЫ В МОЧЕ
	ТЕМА 22. МАТРИЧНЫЕ БИОСИНТЕЗЫ (СИНТЕЗ ДНК, РНК, БЕЛКОВ). СОВРЕМЕННЫЕ МЕТОДЫ МОЛЕКУЛЯРНОЙ БИОЛОГИИ
	ТЕМА 24. ПЕРЕЧЕНЬ ВОПРОСОВ ДЛЯ ПОДГОТОВКИ К КОЛЛОКВИУМУ ПО ТЕМАМ «ОБМЕН НУКЛЕОПРОТЕИНОВ», «БИОСИНТЕЗ ДНК, РНК И БЕЛКА», «БЕЛКИ СОЕДИНИТЕЛЬНЫХ ТКАНЕЙ»
	ТЕМА 25. ОБЩАЯ ХАРАКТЕРИСТИКА И ОСОБЕННОСТИ БИОЛОГИЧЕСКОГО ДЕЙСТВИЯ ГОРМОНОВ. МЕХАНИЗМЫ ДЕЙСТВИЯ ГОРМОНОВ
	ТЕМА 26. БИОХИМИЯ ГОРМОНОВ. ГОРМОНЫ ГИПОТАЛАМУСА, ГИПОФИЗА, КОРЫ НАДПОЧЕЧНИКОВ, ГОРМОНЫ ЩИТОВИДНОЙ ЖЕЛЕЗЫ. ПОЛОВЫЕ ГОРМОНЫ. КАЧЕСТВЕННЫЕ РЕАКЦИИ НА ГОРМОНЫ
	ТЕМА 27. БИОХИМИЯ ГОРМОНОВ. ГОРМОНЫ, РЕГУЛИРУЮЩИЕ УРОВЕНЬ ГЛЮКОЗЫ В КРОВИ. САХАРНЫЙ ДИАБЕТ. ТЕСТ НА ТОЛЕРАНТНОСТЬ К ГЛЮКОЗЕ
	ТЕМА 28. БИОХИМИЯ ПИТАНИЯ. РОЛЬ БЕЛКОВ ЖИРОВ, УГЛЕВОДОВ, ВИТАМИНОВ. ВОДОРАСТВОРИМЫЕ ВИТАМИНЫ. КОЛИЧЕСТВЕННОЕ ОПРЕДЕЛЕНИЕ ВИТАМИНА С В МОЧЕ
	ТЕМА 29. БИОХИМИЯ ПИТАНИЯ. ЖИРОРАСТВОРИМЫЕ ВИТАМИНЫ. КАЧЕСТВЕННЫЕ РЕАКЦИИ НА ВИТАМИНЫ А, Е, Д, К
	ТЕМА 30 ВОДА И МИНЕРАЛЬНЫЕ ВЕЩЕСТВА. МАКРО- И МИКРОЭЛЕМЕНТЫ. ГОРМОНАЛЬНАЯ РЕГУЛЯЦИЯ ВОДНО-ЭЛЕКТРОЛИТНОГО ОБМЕНА. ОПРЕДЕЛЕНИЕ СОДЕРЖАНИЯ КАЛИЯ В СЫВОРОТКЕ КРОВИ
	ТЕМА 31.БИОХИМИЯ ОРГАНОВ ПОЛОСТИ РТА И РОТОВОЙ ЖИДКОСТИ
	ТЕМА 32. ПЕРЕЧЕНЬ ВОПРОСОВ ДЛЯ ПОДГОТОВКИ К КОЛЛОКВИУМУ ПО ТЕМАМ «ГОРМОНЫ», «БИОХИМИЯ ПИТАНИЯ», «БИОХИМИЯ ОРГАНОВ ПОЛОСТИ РТА И РОТОВОЙ ЖИДКОСТИ»
	ПЕРЕЧЕНЬ ВОПРОСОВ ДЛЯ ПОДГОТОВКИ К ЭКЗАМЕНУ (2016 г.)
	ОГЛАВЛЕНИЕ

