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1. TEMA: BBEJAEHUE B ITPAKTUKYM. BBEAEHUE B BUOXUMUIO. CTPOEHHUE
AMMHOKHUCJIOT U HEINITUIOB. KOIMYECTBEHHOE OIIPEJAEJIEHHUE
COJAEPKAHUS BEJIKA B BUOJIOI'MYECKUX XKUJAKOCTAX

AKTYaJIbHOCTH T€MbI

AMWHOKHCIIOTBI MOCJIE€ BCACHIBAHUS HCIIOJIB3YKOTCA B OPraHu3Me Jis1 CHUHTC3a CHCI_[I/I(l)I/I‘Ie-
CKUX TKaHEBbIX OEJKOB, ()epMEHTOB, TOPMOHOB, 'éMa, OMOT€HHBIX AMHHOB, TYPUHOBBIX U MUPUMHU-
AJUHOBBIX a30TUCTBIX OCHOBaHUU. B neueHu u3 aMHUHOKHUCIOT CUHTC3UPYIOTCA 6CJIKI/I Ij1asmMbl Kpo-
BU. MeTO/Ibl KOJTMYECTBEHHOT'O ONpe/iesieHns 0eska B OMOJIOTMUYEeCKUX KUAKOCTAX (pacTBOpax) IIu-
POKO HCIIONB3YIOTCS B MEIUIIMHCKON TpakTHKe. KolnyecTBeHHOE ompesielieHne CoJepKaHus Oenka
B CBIBOPOTKE (IJIa3M€e) KPOBU MPOBOST ISl TUATHOCTHKY 1IEJIOTO psia 3a00IeBaHHM.

Iean 3ansaTHA

N3yuuth cTpoeHHE U HU3HUKO-XUMHUECKHE CBOMCTBA aMUHOKHCIIOT KaK CTPYKTYPHBIX €IUHUIL
OCITKOB U TENTUIOB U YCBOUTH OOIIME MPHUHIUIIBI ONPEICICHUS COJIepiKaHus Oellka B OMOJIOTH-
YECKUX JKHUIKOCTSIX.

TpeGoBanusi K MCXOJHOMY YPOBHIO 3HAHUIA

na nonnozco yceoenus memvi He0OX0OUMO HOGMOPUMb U3
— o0wen xumuu:

* mpaBWia paboThl B XUMUYECKUX J1a00paTOPHSIX;

— OuoOpzaHuUeCKOU Xumuu:

* AMHHOKHCJIOTHBIM COCTaB OCJIKOB;

* CTpPOEHHE aMUHOKHCJIOT, HOMEHKJIATYpa;

*  KJIacCU(UKAIM U 00IINE CBOHCTBA aMUHOKHCIIOT;

* [ENTHUAbI, JEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MENTUIAHOM CBA3H;
*  KIaccuuKanys u GyHKIUU OEIKOB;

— MeOUUUHCKOU U 010102Uu4ecKoll Pu3uKu:

= 3akoH byrepa—Jlam6epra—bepa;

* YCTpPOWMCTBO M MPUHIUI PabOTHI KOJOPHMETPA.

JlJ1s1 NpOBEPKHU MCXOHOI0 YPOBHS 3HAHUM BBINOJTHUTE CJICAYIOLIHE 3aJaHUA:

3aoanue 1. Kakas n3 nepeuncieHHbIX aMUHOKHUCIIOT SIBJISIETCS HEUTPaIbHOMU?
A. I'mctuavH. b. Ananus. B. Acnaprar. I'. JInzun.

3aoanue 2. Beibepute aMUHOKUCIIOTY, KOTOpasi He 00J1aJaeT ONTHYECKO aKTUBHOCTBIO:
A. AnanuH. b. ucrenn. B. I'mnuus. I'. Aprunus.

3aoanue 3. Ha30BUTE aMHHOKHCIIOTY, COAEPIKATYIO KOJIBIIO HHIOMA:

A. OkcunusuH. b. Cepun. B. Tpunrodas. I'. IIponun. A. I'metuaun.
3aodanue 4. BeibepuTe o.-UMHHOKHUCIIOTY:

A. OkcunusuH. b. Cepun. B. Tpunrodas. I'. IIponun. A. I'metuun.
3aoanue 5. OnuronenTHa — 3TO COETUHEHUE, KOTOPOE COACPIKHUT:

A. 2 ocTaTka aMHHOKHUCIIOT. b. 9 ocTaTKOB aMUHOKHCIIOT.

B. 10 ocTaTkoB aMHHOKHCIIOT. I'. 12 ocTaTkOB aMHHOKHUCIIOT.

3aoanue 6. Bemok — 3To coeTMHEHUE, KOTOPOE COICPIKUT:
A. 15 ocTaTkOB aMUHOKUCIIOT. B. 28 ocraTkoB aMUHOKUCIOT.
B. 49 ocTaTKOB aMUHOKUCIIOT. T'. 120 ocTaTkOB aMUHOKHUCIIOT.

3aoanue 7. Kakue QyHKIIMM MPUCYIIH TOJIBKO Oenkam?
A. Dunepretnueckas. b, Karanutuueckas. B. Bydepnas. I'. CtpykTypHas.

Hpaeuﬂbnocmb pewenuﬁ npoeepbnie, cConocmasue ux ¢ ImajloOHamu oneemoe.
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Bonpocs! nuis1 06cyxneHust

1. [Ipeamer, nenu u 3agaun 6nmoxumun. OOBEKTHI U METOJIBI UCCIICIOBAHUM B OMOXUMUH.

2. AMuHOKUCIOTHI, Knaccudukarus. O0mue cBoiicTBa. DOpMYIIbI MPOTEUHOTEHHBIX aMUHO-
KHCJIOT, HOMEHKJIATypa.

3. Henrtuapl, crpoenne. Knaccudukamms u 6uonorudeckast poiib HenTUIOB.

4. Benku Kak KJIAcC OPraHMYECKUX BEINECTB, Owosoruveckue (Gynkmmu. Kimaccudpukanms
OCIIKOB.

5. MeToibl KOJIMYECTBEHHOr0 omnpeneieHus Oenka. [IpuHIMIBI ONpeIecHus, CPaBHUTEIIb-
Hasl XapaKTepPUCTHKA METOJ/IOB, X IPUMEHECHHE B KIIMHUKE.

6. KommuecTBeHHOE omnpeniesieHne Oeyka OMypeTOBBIM METOIOM.

Jlureparypa

1. Buonoeuueckas xumust / B. K. Kyxta [u ap.]. M. : Bunowm ; Musck : Acap, 2008. C. 3-4, 7-18, 21, 31-32, 39-40.
2. Buonoeuueckas xumus / A. J1, Taranosud [u ap.]. Musck : Bem. k., 2013. C. 5-19, 29-31.
3. Koncnexm neximi.

3aaHus 171 CAMOCTOSITE/ILHOI PadoThI

3aoanue 1. Monexkyna aMUHOKHCIIOTHI, HAXOISAIIAsICSI B U303JIEKTPUUECKOM TOUKE:
A. MIMeeT oJIoKUTENbHBINA 3apsi. b. He nmeer 3apsna.
B. meet oTpuiatenbHbIi 3aps.

3aoanue 2. B n3031neKTpUUECKOil TOUKE OEOK:
A. VIMeeT HanMEHBIIIYI0 PaCTBOPUMOCTb.

b. SIBisieTcs kaTnoHOM.

B. ABnsercs ampuronom.

I'. O6nagaet HauGoOMNBIIEH CTENIEHBI0 NOHU3AIIH.

3aoanue 3. B kakoit cpene nentun Ana-I'uc-JInz-den Oyner nBuUratbes K Karony MpH dJIEK-
Tpoopese?
A. Kucnon. b. HelttpanpHOH. B. Illenoynoi.

3aoanue 4. BeiGepute npaBUIIbHbIE YTBEPKICHHUS:
A. buypeToBylo peakluio Jal0T BCE AMUHOKHUCIIOTHI.
b. buyperoByto peakuuio 1aet Onyper.

B. BuypetoByio peakiuio JatoT TPUIETITH/IbL.

I'. buyperoByto peakiuio 1al0T OeNKH.

3aoanue 5. PedpakroMeTprieCcKuii METO/I OCHOBAH Ha:
A. OnpeneneHun yriia OTpaxeHus MaJalolero CBeTa.
b. SIBnenun cBeropaccessHusI.

B. Onpenenennu ko3 duiinenta npeaomieHus.

I'. Onpenenennu kodhHUIHEHTA SIKCTUHKITHH.

Hpaeuﬂbnocmb pemeHuﬁ npoeepbnie, Conocmasue ux ¢ ImajloOHamMu oneemoe.

IIpoBeprTe Bamm 3HaHus (CAMOKOHTPOJIb YCBOCHHMS TEMbI)

3aoanue 1. O6bsicHuTe ¢ TOUKH 3peHus Teopun bpencrena-JIloypu n npasuna Xrokkes, 1o-
YeMy TMCTHIUH OTHOCHUTCS K MOJIOKHUTEIBHO 3apsDKEHHBIM aMHUHOKUCIIOTaM, a TpUNTodaH, acnapa-
THH U TIIYyTaMAH — K HEHTPaIbHBIM.

3a0anue 2. B KIMHUYECKOW Ta00OpaTOpUU JUIA T apeHTEePaTbHOTO MMUTAHKS CMECh aMHU-
Hokucnot (I'mu, Ana, 'y, JIuz, Apr, Cep, Acn) paznenstor MeTozioM s5ekTpodopesa npu pH = 6,0.
Kakne aMMHOKUCIIOTHI OyIyT ABUraThCs K aHOIY, KaKhe — K KaTo/y, a KaKue OCTaHyTcs Ha MecTe?
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3adanue 3. [logoOpatTh K KaKAOMY OEIKY COOTBETCTBYIOMIYIO ()YHKIIHIO:

1. Kommares. A. CtpykTypHas.

2. ImmyHOTTIO0yITUH. b. CokpaTtutenbHasl.
3. UucymnuH. B. TpancnopTHas.
4. I'emornoOuH. I'. Katanutuueckasi.
5. AkTHH. J1. 3ammTHAasL.

6. Keparun. E. T'opmonanbHas.
7. Ponmorncud. K. Penenropnas.

8. AnpOymuH. 3. Tokcuyeckas.

3aoanue 4. Ilpu npoBenenun snexkrpodopesa B ycnoBusix, rae pH OydepHoro pacrsopa BbI-
111€e, 4YeM M303JIEKTpUUECcKas TouKa OeJika, OCIeHHUM:

A. Murpupyer K Karoxy. b. Murpupyer k aHony. B. Ocraercs Ha 1MHMHM cTapTa.

I'. OGpazyeT OUMOSAPHBIA HOH. M. [Tonsepraercst tHAPOIU3Y.

3aoanue 5. CBOMCTBO MOTONMIATH CBETOBOM MOTOK ¢ JIMHOM BoHBI 280 HM mpu crieKTpodo-
TOMETpHUU 00YCIIOBJICHO HAJTHYUEM B Oelke:
A. Tpuntodana. b. IIponuHa. B. I'uctuauna. I'. Tupo3uHna.

3aoanue 6. B ximuHUKY TocTymml peOSHOK 3-X JIET ¢ MULICBBIM OTpaBiieHHueM. JKao0Obl: nua-
pes, pBota. [Ipu OmoxuMUYecKOM aHanHM3e KpoBHU KOHIEHTpamus obmiero 6enka — 100 r/n. Jlan-
HBIW [10KA3aTellb XapaKTEPU3YET:

A. AGCONIOTHYIO TUTICPITPOTCHHEMHUIO. b. HopmonpoTennemuto.

B. OTHOCHTENBHYIO THIIOIIPOTEHHEMHUIO. I'. OTHOCHTETBHYIO THIIEPIIPOTEHHEMHUIO.

JTaJI0HbI OTBETOB K PelIeHUI0 3aaHu i

/Jlna camonpogepku ucxo0Ho20 ypo6Hsa 3HAHUIL:
1.5;2.B;3.B;4.T;5.A,5,B;6.T"; 7. b.

Jlna camocmoamenvnou pabomoi:
1.5;2.A;3.A,5;4.5,B, ;5. B.

JlaGopaTopnas pa6ora (60 MuHyT)

I/IHCprKIII/Iﬂ K IIPAKTUY€CKOMY 3aHATUIO

Onpeodenenue oouezo denka ouypemosvim Memooom

Cpenu pa3iIMYHBIX METOJOB OIpeseneHus oOlmiero Oeinka B CBHIBOPOTKE (IJ1a3Me) KpPOBH
HauOoJbIlIee PaCIPOCTPAHEHNE MOIYUMIN KOJIOPUMETPUUECKUE METOJbl, a CPEIUd HUX — METO/,
OCHOBaHHBIN Ha OmypetoBoi peakunu. OH o0nagaeT cnenuPUIHOCTHIO ONpeAeIeHNs, TOYHOCTBIO U
JOCTYHHOCTBIO. JIpyroii KOJIOpUMETPUUYECKHI METOJT — METOo1 JIOypr — codeTaeT UCIOJIb30BaHUE
OUypeTOBOI peakluu U Peakluy BOCCTaHOBJIEHHS peakTuBa PoIMHA HUKIMUYECKUMU aMHUHOKHUCIIO-
TaMu (TUPO3MHOM, (eHWIaTaHUHOM, TpUNTO(GaHOM). XOTs 3TOT METOJ U 0ojiee YyBCTBUTENEH, HO
OH CJIO’KE€H I10 MPUTOTOBJIIEHUI0 OCHOBHOTO pacTBOpa M MeHee creuuduyeH, T. K. LeJbId psa Apy-
T'MX BEUIECTB 00pa3yloT ¢ peakTuBoM DoJMHA KOMIIEKCHI XapaKTepHO OKpacKu.

Ipunyun 6uypemogozo memooa. MeToJ 0OCHOBaH Ha 00pa30BaHUU OKPAIIEHHOTO B (PHOJIETO-
BbIl IIBET KOMITJIEKCA TIENTHIHBIX CBsA3EH Oeska ¢ HOHaMH JIByXBaJIECHTHOU MeaH (cynbdara Men) B
LIEJIOYHOM cpene. VIHTEeHCHBHOCTh OKpacKd pacTBOpa MPSMO IMPONOPLUOHAIBHA KOHIEHTPAIUU
Oenka B CBIBOPOTKE U omnpezensercss GOTOMETPUUYECKH.

Ilopsaook evinonnenus pabomel. B 1-10 npoOupky (omeiT) HamuBatoT 0,1 M1 uccaexyeMoii cbl-
BOpPOTKH, BO 2-10 (koHTpOJb) — 0,1 mur 0,9% pactBopa xsopuaa Hatpus. B 06e npoOupku mpuim-
BaIOT 10 5 Mu1 OuypeToBoro peakrusa. Comep>kxuMoe IpoOUpPOK OCTOPOKHO MEPEMEIINBAIOT, n30e-
ras oOpa3oBaHus nieHbl, u depe3 30 MUH (OTOMETPHUPYIOT ONMBITHYIO TIpoOy B KioBeTax Ha 10 Mm
IIPU 3€JICHOM CBETOQHIbTpE (JIMHA BOIHBI — 540 HM) MPOTHB KOHTPOJIBHOTO pacTBopa. Ornpeaenus



SKCTHHKIIHIO HCCIIEyEMOTO PacTBOpPa, HAXO AT 10 KATMOPOBOYHOMY TpaduKy, KaKOH KOHIICHTPAIIUU
Oernka (B I/71) OHa COOTBETCTBYET.

Ilocmpoenue kanubposounou Kpugou. JIJis TOCTPOCHHSI KPUBOW TOTOBSAT U3 OCHOBHOTO
CTaHIapTHOTrO pacTBopa Oenka ¢ xkonuentpanueir 100 r/i paboure pactBopsl anpbymuna: 20, 40,
60, 80 r/n. [{ns storo k 0,2; 0,4; 0,6; 0,8; 1 mu crangapTHOro pactBopa 6enka mobasmstor 0,8; 0,6;
0,4; 0,2; 0 M 0,9% pactBopa NaCl. U3 kaxaoro pa3senenus 6epyt mo 0,1 M pacTBOpa u BHOCST B
npoOupKH, copeprkamme 5 M ouypetoBoro peaktusa. Uepe3 30 MUH U3MEPSIIOT SKCTUHKIIUIO CTaH-
napTHbIX po0 Ha ®OK npotuB koHTpos. CTposAT rpaduk, OTKIAIbIBAasS HA OCH aOCIUCC 3HAYCHUS
KOHIIEHTPAIlMU CTaHJAPTHBIX PAacCTBOPOB Oeika (B T/1), HA OCH OpJIWHAT — COOTBETCTBYIOIINE MM
BEJIMYUHBI ONITUYECKON TIOTHOCTH.

E 4

C, r/n
OTtBeT:

Knunuko-ouaenocmuueckoe 3nauenue. HopmanbHoe coepkanue oo1ero 0enka B CHIBOPOTKE
KpOBH (HOPMOIIPOTEHHEMHUS) Y B3pOCIbiX — 65-85 1/i1, y nereit no 6 met — 5685 r/n. M3menenus
KOHIIEHTpalu# o01iero 6emaxa MOryT ObITh Kak aOCONIOTHBIE, TAK U OTHOCUTEIbHBIE. OTHOCHTEIb-
HbIE M3MEHCHUS CBSI3aHbI C M3MEHCHHUEM 00beMa KpoBH (IU1a3mbl). Tak, OTHOCHTENbHAs THITONPO-
TeHMHEMHUS (TOHW)KEHHE KOHIICHTPAIMU Oelika B KPOBM) pa3BUBACTCS NPU THAPEMHH, T. €. Harpy3Ke
BOJIOW, BOJHOM OTPABJICHUH, a OTHOCHUTEJIbHAS THUIEPIPOTCHHEMHs (TIOBBIIICHHE KOHIICHTPAIIUH
Oenka B KpOBH) BO3HHUKAET NPH CTYLICHUU KPOBU HM3-3a 3HAYUTEIBHBIX MOTEPh JKUAKOCTU TIPH TO-
HOCaX, HEYKPOTHMOM PBOTE, YCHIIGHHOM TTOTOOT/IEIIEHUH, X0JIepe, 0KoTrax. AOCOIIOTHAS THIIOPO-
TEeHMHEMHUsI HaOIoqaeTcsl Ipyu He(hpHUTax, 3T0KAYECTBEHHBIX OIyXOJISIX, aITMMEHTApHON TUCTPOQHH.
AOCONIOTHAS TUIEPIPOTEHHEMHSI BCTPEYACTCS CPABHUTEIBHO PENKO, HAIIPUMEp, NMPH MUEITOMHOMN
00JIe3HN, XPOHMUYECKHUX ITOTHAPTPHUTAX.

BriBoOa:

Iloonucw npenooasamens:



2. Tema: CTPOEHUE U ®YHKI WU BEJIKOB. IPOCTPAHCTBEHHAS CTPYKTYPA
BEJIKOB. ®U3UKO-XUMUYECKHUE CBOMCTBA BEJKOB. MEXAHU3MBI
OCAXJIEHUA BEJIKOB

AKTYaJIbHOCTDb TeMbl

N3yuenne ¢GU3NMKO-XUMHUYECKUX CBOMCTB OENKOB HEOOXOAMMO Uil MOHMMAaHHSI MEXaHH3MOB
pa3BUTUS MHOTUX IIATOJIOTMYECKUX COCTOSHUM (HarpuMmep, OTEKOB), MEXaHU3MOB TPAHCIIOPTA BEILIECTB
(B TOM uuClie JIEKapCTBEHHBIX mpenaparoB). Ha 3HaHum (U3MKO-XMMHYECKHX CBOWCTB OEIKOB
OCHOBAaHO HX IIOJIyY€HME M MHCIOJIb30BAaHME B KauyeCTBE JICKAPCTBEHHBIX IpemaparoB. Peaxiun
OCQ)KICHUS UCIIONB3YIOTCS B MEUIIMHE JUI KAYECTBEHHOTO U KOJIMUECTBEHHOI'0 ONpeieneHus Oelka B
OMOJIOTMUECKUX KUIKOCTAX, ISl yHaleHus OenKoB u3 pacTBOpOB. IIpoObI KOMIOMIOYCTOHYMBOCTH
UCTIOJIB3YIOTCS JUTA (DYHKIIMOHAIBHON TUArHOCTUKU O0Jie3Hel BHYTPEHHUX OPTraHOB.

ean 3ansaTus

W3y4nTh ypOBHHU CTPYKTYpPHOW OpraHu3anuu OenmkoBoi Monekyibl. ChopMmupoBaTh mpeacTaB-
JIeHUEe 0 KOH(POPMALMOHHBIX COCTOSHUAX OETKOBOW MOJIEKYJIbl M 3HAUEHUN HPOCTPAHCTBEHHON CTPYK-
Typbl B (DYyHKIMOHHPOBaHUH OelKOB. O3HAKOMHTBCA C (PU3UKO-XUMHUYECCKUMHU CBOMCTBAMH OEITIKOB.
ITo3HaKOMUTBCS C BO3MOYKHOCTSIMU IIPUMEHEHHUS ICHAaTypaluy O€IKOB B MEULIMHCKON ITPAKTHKE.

TpeGoBanus K HCXOAHOMY YPOBHIO 3HAHMIA

s nonnoco yceoenus memovl He0OXOOUMO NOBMOPUMb U3:
— OUOOPZAHUYECKOU XUMUU .

* CTPOEHHE AMUHOKHCJIOT; CBOMCTBA NENTUIHON CBS3H;

* JIeHaTypainus U JAeHaTypupyroume GakTopsl.

— (u3UKO-KON10UOHO XUMUU:

* yUYEHHE O PaCTBOpax;

* CBOWMCTBa OEJIKOBBIX PACTBOPOB KaK KOJUIOUIHBIX CUCTEM;
* PacTBOPUMOCTH OejKa;

JlJ1si NpOBEPKHU HCXOHOI0 YPOBHS 3HAHHN BBINOJTHUTE CJICAYIOIIHE 3aJaHUA:

3aoanue 1. O0bsicHUTE, MOUEMY HENTHIAHAS TPYIIIIA SBISETCS IUIOCKOM U KECTKON CTPYKTYpO?

3aoanue 2. Yxkaxure CBOMCTBA, XapaKTepHbIE AJIs IPyOOAUCIIEPCHBIX CUCTEM:
A. MHTeHcnBHOE OpOyHOBCKOE JBMKeHHe yacTHll. b. TepMonuHamuueckast HeyCTOWYUBOCTb.
B. Onanecuennus. I'. CenumenTarus.

3aoanue 3. Ykaxxute CBOWCTBA, OTIUYAIOLINE CYCIIEH3UU OT UCTUHHBIX PaCTBOPOB:
A. Ilpo3padHOCTb. b. TepmonnHamMudeckass yCTONYUBOCTb.
B. I'eteporeHHocTs. I'. MyTHOCTS.

3aoanue 4. Yxaxurte CBOMCTBA, XapaKTEPU3YIOIINE KOJUIOUIHBIE PaCTBOPHI:
A. Hu3koe 0CMOTHYECKOE aBIIEHHE. b. Ceeropaccesinue.
B. lna gactun qucnepcHoi (as3el XapakTepHa ceTuMEHTAIIHS.
I'. Boicokast nupdy3us yacTui AUCIEPCHON (Ha3bl.

3aoanue 5. MeTOAB! OYUCTKU KOJUTOMTHBIX PACTBOPOB OCHOBAHBI Ha CIIEAYIOIINX CBOMCTBAX
(BbIOEpHTE TPABUIIbHBIE BAPUAHTHI):
A. Pa3zmeps! gyacTuil aucnepcHoi (as3sl 00JIbIIE pa3MEePOB YACTHI] IPUMECEH.
b. KonneHTpanus yactuil 1uctiepcHoi (asbl 60IbIle KOHIEHTPAIMU YaCTUL] TPUMECEH.
B. Iuddy3un yactuil npumeceit uepes GuibTp.
I'. Auddys3un yactur npumeceit uepe3 MeMOpany.

HpCIGMJleOCWlb pemeHwZ npoeepvnie, conocmasue ux ¢ SmajloHamMu onmeemaoe.
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Bonpocs! nuis1 06cyxneHust

1. [lepBuunas cTpykTypa Oenka. [lentuanas cBs3b, cBoiicTBa (moctynatel [lomunra-Kopn).

2. DTaribl ¥ METOJIbI HCCIICIOBAHUS aMUHOKUCIIOTHOTO COCTaBa M aMUHOKHUCIIOTHOMN MOCIIE0-
BaTEJILHOCTH OCJIKOB M menTua0B (Metoasl CoHmKepa, DamaHa, Akadopu, pepMEeHTaTUBHBIE).

3. CpaBHUTENBHBIN aHAIN3 TOMOJIOTHYHBIX OeNKkoB (MeToa MHrpema).

4. BropuuHasi, HaABTOPUYHAs, TPETUYHAS, YETBEPTHUUHAS CTPYKTYpPbI OEIKOBON MOJIEKYIIbI
(ToHsATHE, PA3HOBUIHOCTH U CBSI3U, CTAOWIIM3UPYIOLIUE CTPYKTYPY).

5. Kondopmanronnple u3MeHeHHUsS TpH (PYHKITMOHUPOBaHUM OenkoB. B3anmopeiicTBue Gen-
KOB C JINTaH/IaMH.

6. Henarypauus. OOpaTUMOCTb JAeHaTypauuu. MexaHu3Mmbl JEHCTBHUS ACHATYPUPYIOIIUX
(hakTopoB.

7. Ob6mue (GU3NKO-XUMHUYECKHE CBOMCTBA OEIKOB (BS3KOCTh PACTBOPOB, HE3HAYMTEIIbHAS
mud¢y3usi, ONTUYECKash aKTUBHOCTH, IMOJBHM)KHOCTh B JJIEKTPUYECKOM TIoJie, moriomenue Yd-
Jy4yel, pacCTBOPUMOCTD B BOJIE).

8. ®akTophl yCTONYMBOCTH OCIKOBBIX PACTBOPOB (3apsi Oeika, ruapaTHas 000JI04Ka, MOJIe-
KyJsipHas mMacca, (hopma MoJeKyJbl). F3031eKTpruueckoe COCTOsIHUE.

9. 3aBUCHMOCTH PACTBOPUMOCTH O€JKa OT PEAKIMH CPeabl (M302JICKTPpUYECKasi TOYKa), HOH-
HOM cuJibl, Temrepatrypsl pactBopa. OcaxiaeHue 0enkoB (oOpaTUMoe OCa)XJeHHE — BbICATHBAHHE,
HEOOpaTUMOE OCAXKICHHUE).

Jlureparypa
OcHoBHas1
1. Buonoeuueckasn xumus / B. K. Kyxta [u ap.]. M. : bunom, MuHck: Acap, 2008. C 18-21, 24-25, 28-39.
2. buonoeuueckas xumust / A. J1. TaranoBud [u p.]. Musck : B mik., 2013. C. 16 —20, 25— 29, 31— 34.
3. Koncnexm Jexiuii.
JlomosiHUTEILHAS
1. Jlenunoocep, A. OcuoBsl onoxumui / A. Jleannmxep. M. : Mup, 1985.
2. Buoxumus genoseka / P. Mappu [u ap.]. M. : Mup, 1993.

3anaHus 171 CAMOCTOSITEILHOI PadoThI

3a0anue 1. BcrnomHHMTE, 4TO B OCHOBE NOJHUIENTHAHOM IeNH, MOCTPOSCHHON U3 «-
aAMUHOKHCIIOT, JISKUT TIOCTOSIHHO ToBTOpsitomasics crpykrypa -NH-CH-CO-. CgoiictBa cBs3eid,
(bopMHPYIOLIUX 3Ty CTPYKTYPY, MO3BOJMJIN MOCTPOUTH JIBE OCHOBHBIE MOJIENH PACHOJIOKEHUS €€
aTOMOB, Ha3BaHHBIE O-CTIUPATIBIO M [3-CKIaauaTol CTPYKTypoH. ['aBHOE yclioBHE CTaOMIBHOCTH
TaKOM CTPYKTYpbl — MAaKCHMYM BOJOPOJHBIX CBSI3€H, BOZHUKAIOIIMX B €€ npeaenax. Bxiatouenue
MMUHOKHCIIOTBI ITPOJIMHA B LIETIb HAPYIIAET YKa3aHHBIE YCIOBUS.

1.1. U306pa3ute B TeTpau, Kak 00pa3yroTcs MenTUIHbIe CBsI3U B Tpunentuae Jluz-Ilpo-Ac.
Ilepeuncnure cBoiicTBa MENTUIHON cBA3HU. ONpenenauTe 3apsa] 3TOro NENTUA.

1.2. OObsAcHUTE, TOYEMY B 3TOM TIENITHAEC HEBO3MOKHO 0Opa3zoBanue H-cBsi3u, HEOOX0IUMON
JUIsL CTAaOMIIN3AUH OL-CTTUPAITH.

3aoanue 2. Tlonbepute ISl KaXKIOTO M3 IPOHYMEPOBAHHBIX METOJ/IOB €r0 Ha3HAYCHHE:

1. Peakuus ¢ auautpodropodenzonom (JJHDB). A. 1ns onipeesieHns aMUHOKUCIOTHOTO

2. ®epMmeHTHAs 00pab0TKa KapOOKCHUTICTITU/Ia30i.  COCTaBa.

3. Peaknus ¢ JaHCUIIXJIOPUIOM. b. s onpenenenuss aMMHOKUCIOTHOM

4. Peaknusi ¢ THAPA3UHOM. MOCJIE0BATEIbHOCTH.

5. Peaknus ¢ penmmmzoruonuanarom (OUTLL). B. lns onpenenenust N-xoHIeBoi aMu-

6. MonooOMeHHast xpomarorpadusi. HOKHCIIOTBI

7. Macc-CcneKTpoMeTpHus. I'. Ins onpenenenus: C-KOHLIEBOM aMHHO-
KHUCJIOTBI

3aodanue 3. 3HaTh YPOBHU CTPYKTYPHOU OpraHU3alluy OCJIKOB M OCHOBHBIE CBSI3U, YYaCTBYIO-
mue B uX (OPMHUPOBAHUU.
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3.1. IlonGepure K KaKAOMY YPOBHIO CTPYKTYpHOW OpraHu3aiuu Oejka COOTBETCTBYIOILEE
MOHsATHE, 0003HAUYEHHOE OYKBOA:

1. [lepBuuHas CTpyKTYypa. A. IIpocTpaHCTBEHHOE PACIIOJIOKEHUE OTIETBHOIO y4acTKa 1mo-
2. Bropuunas cTpykrypa. JUTICTITATHOM TIeTTH, COACPIKaIEH O.-CTUPAIA U -CTPYK-TYPBI.
3. HagsTropuuHas CTpyKTypa. b. Ilopsnok yepenoBaHuss AMUHOKHUCIIOT B HOJIUNEIITUAHOMN LETIH.
4. TpernyHas CTpyKTYypa. B. O6beauHeHne B onpeieIeHHOM MOPSJIKE IBYX HIIA OOJIBIIIETO
5. UerBepTUuHas CTPYKTYypa. KOJIMYECTBA MPOTOMEPOB B MOJICKYJIE OJITMTOMEPHOTO OenKa.

I'. Crioco0 yKi1aiku OTJIeIbHBIX Y9aCTKOB MEHTHAHON LIETIH B BH-
Jie o.-cnupaiiei u B-CTpyKTyp.

M. PacniosioxeHnne B IpOCTPAHCTBE BCEH MOJUTICIITUIHOM 11€TIH,
MMEIOIIEH B CBOEM COCTaBE OL-CITUPATH U [3-CTPYKTYPBHI.

E. IlonunenTtuaHas 1ermb, KOTOpasi CTA0UIU3UPYETCS TENTHIHBI-
MU CBSI3SIMH MEXK]Ty OCTaTKaMU aMUHOKHUCIIOT.

3.2. KakoMy ypOBHIO CTpYKTYpPHOW OpraHu3anuy OeiKa COOTBETCTBYET KaXAbli IPOHYMEPO-
BaHHbIN THI cBs13u? [logOepure napsi:
1. CBs3b MeXly KapOOKCHIIBHBIMU M aMUHOTpyIIaMu paauka- A. [lepBuuHast cTpyKTypa.

JIOB aMHHOKHCIIOT. B. BropuuHast CTpyKTypa.
2. CBsI3b MEXJy Ol-aMHHO- U O.-KapOOKCHUIIbHBIMU TPYITITaMH B. Tpernunas cTpykrypa.
aMHHOKHUCIIOT. I'. YerBepTuuHas CTpyKTypa.

3. CBs13p MEXly paiMKaJlaMy LUCTEHHA.

4. BonopoiHbl€ CBSI3U MEX]y MENTUAHBIMU TPYIIIHPOBKAMHU.
5. BonopoaHsle CBsA3M MEXAY paJiuKalaMyd aMUHOKHCIIOT.

6. MexpaaukanbHble THAPO(POOHBIE B3aMMOICHCTBHS.

3aoanue 4. BcnoMHuTE, 4TO:

— OeNKOBBIE MOJIEKYJIBI UMEIOT IIEHTPHI CBS3bIBAHUS (aKTHBHBIC LIEHTPHI) C IPYTUMH BEIlle-
CTBaMH (JTUTAHJIaMH );

— aKTHBHBIC IIEHTPHI (OPMUPYIOTCS U3 AMUHOKHCIIOTHBIX OCTATKOB, COJMKCHHBIX HA YPOBHE
TPETUYHOU CTPYKTYPHI;

— CBSI3U MEXy OEJNKOM U JIMTAHAOM MOTYT OBITh HEKOBAJICHTHBIE U KOBAJICHTHBIE;

— OEJIKU TIPOSIBIISIOT BBICOKYIO CHEIU(UIHOCTD MPH MPHUCOSTUHCHUH JINTAHJIOB K IEHTPaM
CBSI3BIBAHUS;

— crnenuGUYHOCTh B3aUMOJICHCTBUSL OENIKOB C JUTaHAaMH O00eCIeurBaeTCs KOMILIEMEHTap-
HOCTBIO CTPYKTYpPBI aKTUBHOTO IIEHTPA CTPYKTYpE JTUTAH/IA.

4.1. B akTUBHBIH IIEHTpP OeTKa BXOAT JIBa OCTaTKa apTMHUHA, OJTUH OCTAaTOK (DeHHMIATAaHWHA U
OJIMH OCTATOK BaJIMHA:

COoOr H
Q.
CH3 NH3 apr
~ ™~ COO Gen
\ apr
NH; OH BaJl_~
A b
COO OH COO cXeMa aKTHBHOI'0
N IeHTpa
NH4 H; OH
B r
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OTBeThTE Ha BOIIPOCHL:

A. Kakoii u3 nepeuncieHHbix aurannoB (A, b, B, I') ¢ nanGonbmieii BeposSTHOCThIO OyzeT
B3aMMO/ICHCTBOBATh C aKTUBHBIM IICHTPOM JIAHHOTO Oenka U moyemy?

b. Kakue Tursbl cBsizell BOSHUKAIOT B MIpoLiecce 00pa30BaHUs KOMIUIEKCa «OeNIOK — JIUraH1»?

3aoanue 5. BcnoMHUTE OCHOBHBIE PeareHThl U YCIOBHSI, BhI3bIBaIONINE JeHaTypanuto. OT-
BETHTE HA BOIMPOCHI:
5.1. Jlenaryparus 6eyika COpOBOXKIaCTCS:

A. 3menenuem koHpopmanuu Oemka. b. YMeHnbI11eHneM pacTBOPUMOCTH O€TIKa.

B. N3menenuem 3apsna Oenka. I'. Hapymiearem nepBUYHOM CTPYKTYpHI Oerka.
5.2. benku IeHaTypUPYIOT B KJIETKE B pe3yJbTare (BBIOEPUTE MPABUIIbHBIE OTBETHI):

A. IloBblllIeHUST TEMIIEPATYPHI. b. U3menenus pH.

B. JleiicTBHs IPOTEONUTHIECKUX (PEPMEHTOB.
I'. Pa3pbiBa cnaObIx CBsi3ei, MOIEPKUBAIOLINX KOH(DOpMaLMIO OeKa.
JI. CunTe3a OeJIKOB TEIIOBOTO IIOKA.

3aoanue 6. 3HaTh cTpoeHHE M (QYHKIUM TeMOTJIOOMHA U MHUOTJIOOMHA. YMETh JaTh CpaBHU-
TEJIbHYIO XapaKTePUCTUKY CTPYKTYPBI M CBOUCTB ATHX OenkoB. OTBEThTE HAa BOIPOC:

B xoJe okcurenanuu reMorio01uHa NpoOUCXO0IUT CIEAYIOIIEe:

A. VI3aMeHeHue KoH(QOpMaIIMK IEPBOTO MPOTOMEPA, 3aTEM BTOPOTO U T. 1.

b. OnHOBpeMeHHOE N3MEeHEeHNE KOH(POpMAIUii BCEX TPOTOMEPOB.

B. N3meHeHue cBs3ell MKy IPOTOMEPAMH.

I'. I3meHeHne BaJIEHTHOCTH KeJie3a B FeMax MPOTOMEPOB.

3aoanue 7. Beciomuute, yto Oenku sSBistoTcs amponutamu. CTeneHb HOHN3AUU KaTHOHHBIX
Y aHUOHHBIX TPYIII, a CJIEA0BATEIBHO, U 3apsIT MOJICKYJIBI O€JKa, 3aBUCUT OT 3Ha4YeHus pH cpenpl.

7.1. Onpenenute cymmapHbiil 3apsia neHranentunga npu pH=7: ['my-Apr-Jluz-Ban-Acn. Kak
W3MEHUTCS 3apsij aToro nentuja: a) npu pH < 7; 6) npu pH > 7?

7.2. YCBOUTH MOHSTUS «M303JIEKTPUYECKOE COCTOSHUEY U «M303JIEKTPUIECKasi TOUKay Oenka.

OTBeThTE, MPU KaKWX 3HAYCHUSAX pH yCTONYHMBOCTH paCTBOPOB OEIKOB C M303JIEKTPUUECKIUMHU
toukam 4,8; 5,3 u 6,1 Oyner HauMeHbLIeH 1 moueMy?

3aoanue 8. 3HaTh (haKTOPHI, BIUAIOLINE HA pACTBOPUMOCTb OeTTKOB. OTBEThTE Ha TECTOBBIN
Bonpoc. PactBopumocTs 6€KOB B BOJHOM cpefie ONpeesieTcs:

A. Nonusanueit 0e1KOBOM MOJIEKYJIBI.

b. M'maparanueit 6eTKOBBIX MOJIEKYJ PU PACTBOPECHUH.

B. ®opmoii Mmonekyiibl Oernka.

I'. CnocoOHOCTBIO CBSA3BIBATH MPUPOHBIE JIUTAHbI.

Hpa@uﬂbHOCWlb Bawux omeemos conocmaseme ¢ smanionamu.

IIpoBepbTe Bamm 3HaHUA (CAMOKOHTPOJIb YCBOCHUSI TEMbI)

3aoanue 1.

A. JluTHOTpeuTOoN — BOCCTaHaBIMBarOUMK areHT. Yto
MPOU30MACT C TUCYIb(UIHBIMU MOCTUKAMH (CM. PUCYHOK) TIOCJIE UX TMC-LMUC - ana - Fu - (heH
00pabOTKN AUTHOTPEUTOTIOM? |S
b. Ckonbko WHAMBUIYAJIbHBIX TENTHIOB 00pa3yeTcs MOocCIe |

Takoi 00paboTkK n300paskeHHOro parmenTa Oenka? IS

3aoanue 2. Tlentun (EPMEHTATUBHOTO TUApoNM3ara, He  HMC- TPU-MET-UUC-TNy-Uuc-
MEePEIBUTAIOIIHNIICS B JJIEKTPUYECKOM TIONe TpuU dJIeKTpodopese, SI 'S
JAHCWJIMPOBAIM U BBIICTWIN AaHcUiInpoun3BoaHoe Jlen. KucioTHbii
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THIPOJIA3 TIENTUIA Jaj TPU MenTuaa cieayromiero cocraa: 1) Iluc, Acn; 2) Tup, Jleit; 3) Tup,
Acm, Apr. Hammmumre dopmyny mnenTtuga, Ha30BHTE NENTHA. B Kakoil cpeae TPOBOIUIH
anekTpodopes ucxoaHoro ruaponusara oenka? [louemy Boi Tak permmnmu?

3a0anue 3. TpuIlCUH TUAPOIU3YET MENTHAHBIE CBsA3H, oOpaszoBanHbie COOH rpynmamu
JMAaMHUHOMOHOKApOOHOBBIX KHUCJIOT. TpPUIICHHOBBIA THUAPOIM3AT (PPAaKUMOHUPOBAIM  METOAOM
anekTpoopesa, U MEeNTHI C HU3KOW MOABMKHOCTBIO MPOTHIPOIN30BAIN KUCIOTOH, [lomyunnu 3
nenrtuaa ciaeayromero cocrasa: 1) Jlei, Mer; 2) Jleit, Apr, ['ny; 3) Met, Tup. Hanumure dopmyny
nentuaa. Hasosure ero. B kakoil cpeme mpoBOaWIH 3IIEKTPOPOpPE3 TPUIICHHOBOTO THAPOIIM3aTa?

OOBsicHUTE CBOM BBIOOD.

3aoanue 4. llonbepute BEpHBIC TAPhl YTBEPIKICHUM:
1. Henonsipasie paaukaibl aMUHOKUCIOT. A. [IpeanouyrurenbHOe pacioiokeHue — Ha Io-

2. [TonstpHble AHUOHHBIE PATUKAIIBI.
3. Oba.
4. Hu onuH.

BEPXHOCTH O€JIKOBOM MOJIEKYJIbI.

b. BzaumoeiicTBre nx GyHKINOHAIBHBIX TPYIIIT
(bopMHUpyeT BTOPUYHYIO CTPYKTYPY.

B. IIpeanournurenbHOE pacloaoKeHHEe — BHYTPHU
0€IKOBOM MOJIEKYJIBI.

I'. YyactBytoT B (popMHUPOBaHUM TPETUUHOM

CTPYKTYpBHI.

3aoanue 5. LlenTp cBsi3pIBaHMs O€JKa C TUTaHIOM MPEACTaBIseT coOol (BpiOepuTe Haubosee

TIOJTHBINA OTBET):

A. COBOKYHHOCTB paanuKajaoB aMUHOKHUCIIOT, COMMKEHHBIX HA YPOBHC TpeTHqHOﬁ CTPYKTYPHhI.

b. ®parMeHT NOJUIIENTUIHON LETIH.

B. Yuacrtok IMOBCPXHOCTH 0OeIKOBOM MOJICKYJIBI, KOMHJ’ICMGHTapHHﬁ JIMTaHy.

I'. IlpocTeTnueckyro rpynmy Oenka.
J. @parMeHT NenTUAHOTO OCTOBA.

3aoanue 6. JlurangoMm o-mpoTOoMepa reMorio0rnHa MOXKET OBbITh:
A.Tem. b. Kucnopoa. B. B-Ilpotomep. I'. 2,3-buchocdormuuepar. . o-IIpoTomep.

3aoanue 7. IlonOepuTe BepHbIE MAphl YTBEPKICHUIL:

A. HatuBHas pubonykieasa.

b. JlenarypupoBaHHas puOOHyKiI€a3a
B. OGe.

I'. Hu ogna.

1. Monekynbl 6e1Ka UMEIOT OJIMHAKOBYIO KOHPOpMa-
LUIO.

2. Mounekynbl 6eKa UMEIOT 0JIMHAKOBYIO IEPBUYHYIO
CTPYKTYpY.

3. YV MoIekys HapyIIeHO CBSI3bIBAHUE C TPUPOTHBIM
JUTaH0M.

4. Monekysbl IMEIOT Pa3InYHYI0 MOJIEKYISPHYIO
Maccy.

3aoanue 8. B siepHBIX OeNKax-THCTOHAX COAEPIKUTCS OOJBIIOE KOTUYECTBO aMHUHOKHUCIIOT-
HBIX OCTaTKOB apTWHWHA U JIN3MHA, a B OCJIKe KPOBU aTbOYMHUHE — MHOTO OCTaTKOB TJTyTaAMUHOBOM
Y acTmaparmHoBO# KUCIOT. OTBEThTE Ha BOMPOCHI:

1. B kakux cpenax Haxomsarcs UDT stux kucnot?

2. C xakuM u3 O€JIKOB MOKET B3aUMOAEHCTBOBATD Ca?™?

ITaJIOHBI OTBETOB K PelIeHHI0 3aJaHuil
Jlna camonpoeepku ucxo0nozo ypo6Hs 3HAHUIL:
1. [lenTuaHast TPyIIa ¢ MO3UIMNA JIEKTPOHHOTO CTPOCHHS MPECTaBISIET COOOU TPEXIEHTPO-
BYIO P,TT-CONPSDKEHHYIO CTPYKTYPY, B KOTOPOH 3JIEKTPOHHAS IIOTHOCTH CMEIIIEHa B CTOPOHY Oosiee
aneKTpooTpuiiaTenbHoro kuciaopoaa. Atomer C, O, N, oOpasyiomue CONpsHKEHHYIO CTPYKTYPY,
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HaxoAATcsl B 0HOM IutockocTH. ConpsiKeHUe BbIPABHUBA- /
€T MIUHbI cBa3el. [lnockas compspkeHHasi CTpyKTypa 3a- ——0 0
TpYAHSET BpalieHue Bokpyr cBs3u C-N. AN /"

2—AT;3—B, I, 4—A,b,B; 5—A,T.

Jlna camocmoamenvnou pabomot:
1.3. A. TloBopoThl B 00JIaCTH Ka)JOr0 OCTaTKa

I~ 7N

H [y ——
IMenTHOTHAA CBA3E |

H
IIpo — ocrarku # 7, 19, 28; Pez0HaHC IPHIAST 0068HM CEAZAM
b. Tlonepeuynbie CBSI3W MO OCTaTKaM IMCTEHHA — “ACTHYHO JB0MHOH XapaKTep
ocratku # 13, 24 moryT ¢opmMHupoBaTh IUCYIb()UIHBIN
MOCTHK;
2—(A-6,7,b-5B-1,3,5T-24).
31—(B,E-1;I'-2;A-3;]1-4,B-5);32—(A-2,3;6-4,B-1,3,5,6,—1, 3,5);
4.1 — (A — nurann b; b — nonnsie, runpododusie); 5.1 — A, b; 5.2 — , 16— A; 7.1 — «Op,

A, b
a) «++t», 0) «— —»; 7.2 — npu pH=UDIT; 8 — A, b, B.

JlaGopaTopHuas padora (60 MuHYT)

HHcTpyKnus K NPAKTHYECKOMY 3aHATHIO

Pab6ora 1. Beicanusanue oenkoe

BeicanuBanue — oOpaTtumast peakuusi OCaXICHUS OSIKOB 3 pacTBOPa C MOMOIIBIO OOJIBIINX
KoHIeHTpanui HenTpaiabHbix cogeit: NaCl, (NH,4).SO4, MgSO,.

[Ipu BeICAIMBaHMU MPOMCXOMAAT ACTHApATAlUs MOJIEKYN Oeika W ycTpaHeHHe 3apsjaa. Ha
MpOIecC BBICATMBAHUS BIHACT psifl (PakTOpoB: THAPOGUIBHOCT O€lIKa, €r0 OTHOCHTEIbHAS MOJIe-
KyJsIpHas Macca, 3apsij, B CBSI3M C YeM JUIS BHICAIMBAHMS PA3IMYHBIX OCJIKOB TpeOyeTcs pasHas
KOHIICHTPALIMS OJIHUX U TeX e coieil. AlIbOyMHHBI ocaxkaaroTcsi B HachiieHHOM p-pe (NH4)2SO4 a
ri00yauHbl — B monyHackimeHHOM p-pe (NH4)2SO4 , Tak kak y rao0yarHOB OOJbIIIas MOJIEKYIISIp-
Has Macca U MEHbBIIUH 3apsi, YeM y abOyMHUHOB.

BricanuBanue 6enkoB — oOpaTumas peakiiys, Tak Kak 0caJok Oejka MOXeT BHOBb PacTBO-
PATHCS MOCTIe YMEHBIICHUSI KOHIICHTPAILIUH COJICH ITyTeM JHaji3a Uil pa3BeIeHus] BOJOM.

B cooTBercTBUU C MON0XEHHEM HOHOB B psiay ['odmeiicTepa, Xiaopua HaTpHs ocaxkaaer Oen-
KM ciiadee, 4eM cynb(haT aMMOHUS, BCIAEACTBUE €r0 MEHbIIECH NEeruApaTUPYIONIeH CIOCOOHOCTH:

S0,2>CI'>Br>NO; > I'>CNS~
Ca®>" > Li">Na'>K">Rb" > Cs".

Pasnenenune anbOyMUHOB U TIOOYJIUHOB SUYHOTO Oenka

Xoo pabomur. K 20 kamnsam simuHoro Oenka no6asnstoT 20 kamenb HAChILIEHHOTO p-pa
(NH4)2SO,4 u nepememniuBarot. Beimagaer ocamok ssudHoro rio0yiauHa. Yeped 5 MHH 0cafok OT-
(GUIBTPOBBIBAIOT, UCTIONB3YS OyMakHBINH GUIbTp. B punbsTpaTte ocraercs apyroit 6enok — sSMUHBINR
anpOymuH. K ¢unpTpaTy n00aBisSIOT M3METBYEHHBINH MOPOILIOK Cyiab(haTa aMMOHHUS JI0 MOJIHOTO
HACBHIIIEHUS, T. €. TIOKa HOBas MOPIMS IMOPOIIKA OCTAeTCs HEpacTBOPEHHOW. BrimaBimii ocamok
anpOyMHHA Takke OTGUIBTPOBBIBaIOT. C GUIBTpaTOM IMPOBOAIT OUYPETOBYIO PEAKIHIO: K (UiIb-
Tparty nobasisroT 2 kamm 1% p-pa CuSO, + 5 kanens 10% p-pa NaOH. OtpunatensHast duypero-
Bas peakius (ronyboe okpaiMBaHue) yKa3bIBaeT Ha OTCYTCTBUE OeJika B MCCIISyEMOM PacTBOpE.

BriBOa:
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PaGora 2. Ocaxcoenue denkos

Jenatypanus 6enka (HeoOpaTuMoe OCaXKIECHNE) CBOJIUTCS K HAPYIICHUIO TPOCTPAHCTBEHHON
CTPYKTYpHI O€IKa U MOTepe UM OMOJIOTHYECKUX CBOMCTB. [Ipu HEOOpATUMBIX PEAKIUSIX OCAXKICHUS
OeJIKU TpeTepIeBar0T IITyOOKHEe U3MEHEHUS U HE MOTYT OBITh PACTBOPUMBI B IIEPBOHAYAIBHOM pac-
TBOPHUTCIIC. K H€O6paTI/IMBIM pPCakMAM OTHOCATCA: OCAXKICHUC 6eJIKa COJILIMHU TAXKCEIIBIX METAJIIIOB,
MUHEPAIGHBIMUA U OPTaHUYECKUMHU KUCJIOTAMH, AJIKAJTOUJIHBIMA COCTUHCHUSMHU M OCAXKICHHE TIPH
KUITAYCHUH.

OcaxneHue O0ENKOB COJNSAMH TAXKEIBIX METAIIIOB

Ocaxienne OCITKOB COJISIMHU TSDKEJIBIX METaJIOB, B OTJIMYUE OT BBHICAIIMBAHUS, TIPOUCXOIUT
py HEOOJBIITNX KOHIIEHTPAIUSAX COJei. belku nmpu B3anMOIeHCTBUN C COMSIMU TSKEITBIX METAJIJIOB
(cBuHIA, Meau, cepedpa, pTYTH U Ap.) aACOPOUPYIOT HX, 00pa3ys cojeoOpa3Hble U KOMIUICKCHBIC
COCJIMHEHHS, PACTBOPUMBIC B M30BITKE ITHX COJEH (32 MCKIIOYCHHEM COJiel HHUTpaTa cepedpa u
XJIOpU/Ia PTYTH), HO HEpacTBOpUMBIC B Boje. PacTBopeHHe ocalka B M30BITKE COJICH Ha3bIBACTCS
aocopoyuoOHHOI nenmu3ayueil. ITo IPOUCXOJNUT BCICICTBUE BOZHUKHOBEHHUS OJTHOMMEHHOTO I10-
JIOXKHUTEIIBHOTO 3apsijia Ha YaCTHIIaX OelIKa.

Xoo pabomol
PeakTuBbI 1-1 mpoOupka 2-51 mpodUpKa
PactBop stmaHOTO OenKa 5 karrenp 5 Karmens
1% p-p cynedaTa mean 1-2 xammm —
5% p-p HHUTpaTa cepedpa — 1-2 xamm

Ommemumsb 06pazoeanue 0caoxka

1% p-p cynedaTa Mmean (M30BITOK)

5-10 xamens

5% p-p HHUTpaTa cepedpa (M30BITOK)

5-10 karmens

Ommemums pacmeopenue 0cadka

CrniocoOHOCTD Oelika MPOYHO CBSA3BIBATH HOHBI TSHKEJIOT0 METalla B BUJIE HEPACTBOPUMBIX
0CaJIKOB B BOJIE MCIIOJIb3YeTCs KaK MPOTUBOSINE MPH OTPABJICHUAX COJISIMHU PTYTH, ME/IH, CBUHLIA U
T. 1. Cpasy nocie oTpaBiIeHHUs, I0Ka COJIH €IlIe HE YCIIEIH BCOCAThCS M HAXOATCS B JKEIMyIKe, Mo-
CTpa/iaBLIEMY JIAIOT BBITUTH MOJIOKO MJIM OEJIOK KYpHUHOTO SIiIIa, a 3aTEM BbI3bIBAIOT PBOTY, YTOOBI
YIOAIUTH 4] U3 OpraHu3Ma.

OcaxneHue O€TKOB KOHIEHTPUPOBAHHBIMU MUHEPAJbHBIMU KHUCIOTAMHU

KoHuenTprupoBaHHble MUHEpaJIbHBIE KHCIOTHI BBI3BIBAIOT JCHATYpalLUIO Oelka U 00pa3yroT
KOMILIEKCHBIE conu Oenka ¢ kuciaotamu. OprodocdopHas kucioTa ocagka He JaeT. B u30biTke
BCEX MUHEPAIBHBIX KUCIIOT, 32 HCKIIFOYSHNEM a30THOM, BBIMIABIINN 0CAI0K OEJIKa pacTBOPSIETCSI.

Xoo pabomul
PeakTuBbI 1-s1 mpoOupka 2-s1 mpooupKa

HNO; (koHi1.) 10 kamenp —
H,SO, (xoHi1.) — 10 kamenp
OCTOPOKHO, TI0 CTEHKE MPOOUPKH, T0OABIISIOT OEJIOK 10 kamenp 10 kamenp
Ommemumu nosiéienue ocadka na epanuye pazoena has

N3661ToK HNO3 (KOHII.) 10 kamenp —
M36siTok HySOy (k0HIL.) — 10 kamenp

Ommemumbv pacmeopeniie 0caoka

BriBoa:

Iloonuce npenooasamens:
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3. Tema: METO/IbI PA3JIEJIEHUS, BBIIEJIEHUA 1 OYUCTKHU BEJIKOB.
I'EJIb-®OUJIBTPALUA. CJIOKHBIE BEJIKH

AKTYaJIbHOCTbH T€MbI

OcobeHHocty cTpoeHHs U (GyHKIMOHUPOBAHUS OpraHM3Ma 3aBHCAT OT Habopa OEIKOB, KOTO-
pble B HEM CUHTE3UPYIOTCA. BeaKku BBITOIHAIOT B OpraHU3Me caMble MHOT0OOpa3Hble (QyHKIMH, KO-
TOpBIE BCET/Ia OMPEEIIAIOTCS UX CTPYKTYPOH. Jli1si M3ydeHus CTpOSHUS U CBOMCTB OETKOB MX HEO0O-
XOZMMO BBIACIUTH U3 KJIETKH U OYUCTUTh OT IPYTUX O€JIKOB U HEOPraHWYECKUX MPUMECEH.

Iean 3ansaTuA

3akpenuTh 3HaHUSA O GU3HKO-XUMHYECKUX CBOMCTBAX OEIKOB ISl TOTO, YTOOBI MOHATH METO-
IIbI pa3/IeTICHUs] U OYUCTKU OEJIKOB, a TaK)Ke MPUHIUIBI (DYHKIIMOHUPOBAHMSI OCIIKOB B OPTaHU3ME.
OcBouTh METO/I reIb-QUIbTPALIH.

TpeOoBaHus K HUCXOHOMY YPOBHIO 3HAHUI

s nonnoeo yceoenus memol He0OX00UMO NOBMOPUMb U3:
— obwein xumuu:

*  (UBHKO-XMMHYECKHUE CBOICTBA TUCIEPCHBIX CUCTEM;

* OCHOBBI XpoMartorpaduu u 3ekTpodopesa.

JIJ1s1 IpoBepKYU UCXOHOI0 YPOBHS 3HAHU BBLINOJTHHUTE CJIeAYIOLIHE 3aJaHUS:

3aoanue 1. Yxkaxxure 3JIeKTPOKUHETHYECKHE SBIICHUS B KOJUIOUIHBIX PACTBOPAX:
A. Dnektpodopes.

b. Dnekrpoocmoc.

B. Ilorennman nporekaHus.

I'. IloTenuuan cemuMeHTAIINN.

3aoanue 2. Inextpodopes KOIIOUIHBIX PACTBOPOB U PACTBOPOB OENKOB MIPUMEHHM JIJISI:
A. O4HuCTKH BOJBI.

b. Onpenenenus 3apsiga 3pUTPOILUTOB.

B. Ounctku iekapcTBEHHBIX MTPENapaToB.

I'. Pa3znenenus OenIKOB.

3aoanue 3. CkopocTh 3ekTpodope3a pacTBOPOB OEITKOB 3aBHCHT OT:
A. BenuuuHsl 3apsiia MaKporoHa Oenka.

b. ®opmbl MakporoHa Genka.

B. Bsaskoctu pactsopa.

I'. pH pactBopa.

3aoanue 4. Bce xpomaTorpaduueckre METOIbl OCHOBAHBI Ha!

A. Paznuuuu B pazMepax MOJEKYI pa3AeNsieMbIX BEIeCTB.

b. Paznuuun B CKOPOCTAX NECPCABHUKCHUA OTACIIBHBIX KOMIIOHCHTOB CMCCH B HO)IBI/I}KHOI\/'I (1)a3e.
B. Paznuuun B cTenenu pacripeieseHns BEIIeCTB MEKIY TOABIKHOM U CTallMOHAPHON (azamu.
I'. MHOTOKpaTHOM TIOBTOPEHUU aKTOB COPOIIMH U JICCOPOITUU pa3/IeIsieMbIX BEIIECTB.

3aoanue 5. Komu4ecTBEHHO CTETEHb PACIPEICIICHUS Pa3/IesIeMbIX BEIIECTB MEXIY CTAIHO-
HapHOW U MOABMXKHON (hazaMu (KOdPPUIIUEHT pacTpeieNieH s) BRIPAKACTCS:
A. KoHIneHTparueii BemecTsa B OIBIKHOM da3ze.
b. CooTHomIeHHEM KOHIIEHTpAIINI BEIIECTBA B CTAIMOHAPHOM M MOJABHKHOM (hazax.
B. CooTHomeHneM ckopocTeil nepeMenieHust pa3iuyHbIX KOMIIOHEHTOB CMECH.
I'. KonmenTpanuei BemecTBa B HEMOABMKHOM (ase.
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3aoanue 6. B xakoil mociae10BaTebHOCTA BBIHAYT MPU BBIMBIBAHHUM UX PACTBOPUTEIIEM U3
KOJIOHKH, 3aII0JTHEHHOW aKTHBUPOBAHHBIM yTJIEM, CIIAYIOIINE MUTMEHTHI, €CIIU CTEIIeHb UX TOJISIp-
HOCTH BO3pACTaeT B PsAY: KAPOTUH < KCAHTOPMILIBI < o-XJIopodmi < B-xmopodusun?

A. Kcaatodwmibl, KapoTuH, o-XJ10poduini, B-Xaopodusut.

b. KaportuH, kcantoduisl, o-xsmopodu, B-xmopodusi.

B. B-xmopodumi, a-xsmopoduini, KCaHTOPHUIIIBI, KAPOTHH.

I'. KapoTuH, kKcaHTOGWILIBL, B-XI10poduiuI, a-XIopodu.

Hpa6uﬂbHOCWIb pemeHuﬁ npoeepvnie, conocmasue ux ¢ SmajloHaAMu oneemaoes.

Bomnpocs! 1u1st 00cy:Ka1eHust

1. Metopsl pa3zienenus: OenIKoB:

1) BeICaMBaHUE,

2) xpomarorpadust (aacopOILMOHHAs, pacpeleIuTeIbHas, NOHOOOMeHHas1, ad(hUHHAS, TeIb-
xpomarorpadusi);

3) anekrpodopes (Ha Oymare, B MOJHAKPUIAMUIHOM relie ¢ ucmonb3oBanreM DDS-Na, u3zo-
AMeKTpoOKYyCHPOBAHNUE, UMMYHORIIEKTPOPOpE3);

4) yapTpaneHTpU(yrupoBaHue.

2. MeToapl OYMCTKHA OENKOB OT HU3KOMOJIEKYJISIPHBIX IpHMeced (Iuaiun3, reiab-XpoMaTo-
rpadusi, KpUCTAIUIU3ALUS, YIbTPpaQUIbTpAIIHS).

3. Becrepn-6110T (Ha3HaueHuUe, 3TAIbl, MOJIEKYJISIPHBIC 30HIBI).

4. Ctpoenue 1 (PyHKIUH CIOKHBIX OCJIKOB.

Jlureparypa
OcHoBHas
Buonoauueckan xuvms / B. K. Kyxra [u gp.]. M. : busom ; Munck : Acap, 2008. C. 21-28, 40-44.
Buonoauueckan xumms / A. 1. Taranosud [u ap.]. Musck : Bemm. mik., 2013. C. 29-31.
3. Koucnexm nexiui.

N =

JonmonHureabHast
. Jlenunoowcep, A. OcaoBrl Onoxmmuu / A. Jleanmamkep. M. : Mup, 1985.
2. Mappu, P. buoxumus denoseka / P. Mappu [u ap.]. M. : Mup, 1993.

[y

3aaHus 171 CAMOCTOSITEILHOI PadoThI

3aoanue 1. BcriomuauTe, uTo 3apsj Oenka WM MEeNTHa 3aBUCHT OT CyMMBbI 3apsi/10B aMUHOKHC-
JIOT, KOTOpbIE BXOJAT B €r0 COCTaB, M OT pH pacTBOpa, B KOTOPOM HaXOJUTCS AaHHBIN OEIOK WM Terl-
. [ToBTOpUTE MOHATHS «M303JIEKTPUUECKast TOUKA» U «U303JIEKTPUUYECKOE COCTOSIHUEY OerKa.

1.1. Onpenenure cymmapHslii 3apsia nentuga npu pH = 7,0: I'my-Apr-I'uc-Ban-Acn-Tpe. Kak
M3MEHUTCS CyMMAapHBIH 3apsij1 9TOro MeNnTHAa: a) B KUCIIOoH cpesie; 0) B IeN04HOM cpene?

1.2. CpaBHUTE HampaBJCHHUE JBIKEHHS B DJIEKTPHUUYECKOM TI0JIE€ ABYX menTuoB mpu pH=7,0
(k KaTOIy MM K aHOAY):

a) Cep-Luc-I'ny-Tup-Acm; 0) Bain-Apr-Met-®en-Tup.

3aoanue 2. 3HaTh PU3NKO-XUMHUYCCKUE CBOMCTBA, JIS)KAIUE B OCHOBE METO/IOB Pa3JICICHUS U
OUYHUCTKHU OENKOB. YMETh OOBSICHUTD MIPUHIIUIT KaXKJOTO METO/1a.

OTtBeTbTE HA BOIIPOCHL:

2.1. Xpomarorpaduro MpuMEHSIOT IS

A. Paznienenns BemiecTs. Bb. Ouncrku BemiecTs.

B. Unentudukanum BEmecTs. I'. KoHnenTpupoBaHus BEIIECTB.

2.2. MeTto1 "OHOOOMEHHOM XpoMarorpapuu OCHOBAaH Ha:

A. Paznuuuu B pazmMepax MOJIEKYJT pa3JeisieMbIX BEILIECTB.

b. 36upaTtensHOM B3aUMOJICHCTBUN MOJIEKYJI Pa3HBIX BEIIECTB CO CHEIM(PUUECKIM JIUTAHIOM.

B. NoHOOOMEHHOI1 aicopOITHH.
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2.3. Kakue u3 npuBeneHHBIX METOJIOB MO3BOJIAIOT PA3/ICIUTh CMECh OEJIKOB MO MOJICKYIISp-
HOM Macce?

A. AncopOrmonHast xpomarorpadus. b. Dnexrpodopes B moauakpuiIaMruIHOM Tele.

B. YasTpanentpudyrupopanue. I'. Tenb-punpTpanms.

J1. NonooOMeHHast XxpoMatorpadus.

2.4. Ilonbepute K MPOHYMEPOBAHHOMY METOAY Pa3/IeIEHUs] U OYMCTKU OEJIKOB UX COOTBET-
CTBYIOLI[ME CBOMCTBA, HA KOTOPBIX OCHOBAH JJAHHBII METO/I.

A. Paznuuus o BeIMYMHE 3apsija. 1. I'enb-punpTparusi.

b. Paznnuns no MosiekynsipHOil Macce. 2. Dnektpodope3 B NOIHAKPUIAMHUIHOM Telie.
B. Paznuumst mo BenuuuHe 3apsga u 3. Apdunnas xpomarorpadusi.
MOJIEKYJISIPHOM Macce. 4. NonooOMeHHasi xpoMaTorpadgus.

I'. Paznuuus mo Apyrum CBOMCTBaM.

3aoanue 3. O3HAKOMBTECh C COBPEMEHHBIMH METOJaMH HIeHTH(HKauuu OenkoB (670T-
aHaJlM3) U OTBETHTE Ha TECTOBBINA BOIPOC!

B kauecTBe 30H1a ITpy MPOBEICHUH OJIOT-aHaIH3a (BEeCTEPH-0JIOT) HCITOJIB3YIOT:

A. MeueHble aHTUTENIA K HICKOMOMY O€TIKy.

b. Ilepokcunasy xpeHa.

B. Kazeun monoxa.

I'. AnbOyMUHBI.

3aoanue 4. O6bACHUTE, C KaKOH 1IENIbI0 UCIIONb3YETCS METOJl «OTIEYATKH MalblieB» (BbIOE-
pUTE BEPHBI OTBET):

A. Bpiienenust M”HIUBUYaIbHBIX OEIKOB.

b. Ananu3a roMOJIOTHYHBIX OEIKOB.

B. Ounctku 0e1K0B OT HU3KOMOJIEKYIISIPHBIX IPHUMECEH.

3aoanue 5. BcioMHuTE, 4TO OEJIKM KPOME aMUHOKUCIOT MOTYT COZEP)KaTh B CBOEM COCTaBe
Apyrue COCOUHEHUs (YrIeBObI, JHUIUBI, HOHBI METAJUIOB M T. J.). HeOenkoBas 4acTh sBISETCS
npocTteTudeckoil rpynmnoil. Takue OeNKH HA3bIBAIOT CIOXKHBIMU. BelydnTe KiacCUpHUKAIHMIO CIOXK-
HBIX OEJTKOB.

5.1. BeiOepure crnoxkHble O€IKH, Y KOTOPBIX CBSI3b MEXKIY OEITKOM M MPOCTETUYECKOH rpym-
ITOM KOBAJICHTHAS:

A. T'emornoGuH. b. [lutoxpoM Pssg.  B. UxTynuH.

I'. Uarepdepon. . TupeoTpOnHbIii TOPMOH.

Hpa@uﬂbHOCWlb pemeHuﬁ npoesepbnie, COnocmasue ux ¢ smajloOHamu oneemoe.

IIpoBepbTe Bamm 3HaHUA (CAMOKOHTPOJIb YCBOCHUSI TEMBbI)

3aoanue 1. B xako# mocineaoBaTeabHOCTH BBIUIYT U3 KOJOHKH, 3allOJIHEHHOH cedaexcom
G-200, cnenyromue 6enku: nerncud (M = 36000), muornodun (M = 17000), katanaza (M = 250000)
IIPpH BBIMBIBAHUH UX PACTBOPHUTECIICM!

A. Karanaza, nencun, muorino6us. b. Ilencun, MmuornoOuH, karanasa.

B. Muormo6uH, kaTtanasa, nerncud. I'. MuorioOuH, nercuH, KaTtaias3a.

3aoanue 2. Ha3oBuTe u3BecTHble BaM MeTOIbI, ¢ MOMOIIBIO KOTOPHIX MOXKHO DPa3JIeNUTh
cMech O€TTKOB, MPUBEICHHBIX B TAOJUIIE. YKAXKUTE, PA3THIMS KaKUX (PU3UKO-XUMUYECKUX CBOWCTB
O€JIKOB JIeKaT B OCHOBE Ka)KJJOT'0 METO/1a Pa3/IeIeHusl.

Ha3Banue 6eska Moaexyaspras HNoT
macca, Jla
LepynomnazmMun 151 000 4.4
y-I'nobynun 150 000 6,3
B-JlakTtans0ymuH 37 000 5,2
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3aoanue 3. [logbepute K MPOHYMEPOBAHHOMY METOJY Pa3AeieHUsI M OYHCTKU OEIKOB COOT-
BETCTBYIOIINE MPHHIIUIIBI, HA KOTOPHIX OCHOBAH JaHHBIH METOI:

A. YibeTpaneHTpudyrupoBaHue. 1. Meton ocHOBaH Ha pa3aU4YHONW COPOLIMOHHON CIO-
b. I'enb-punpTpanus. COOHOCTH BEIIECTB.

B. Dnexrpodopes B monuakpunamMua- 2. MeTox OCHOBAaH Ha pa3iiMyUsAX B MOJIEKYJSPHON
HOM TeJIe. Macce OEJIKOB.

I'. Ancopbunonnas xpomatorpadus. 3. MeToa OCHOBaH Ha KOMIUIEMEHTAPHOM IPUCOEIH-
. Abdunnas xpomatorpadus. HEHHMH OeJIKa K MMMOOUITM30BAaHHOMY JIMTAH]TY.

4. B ocHOBE METO/A JIEKUT UCIOIB30BAaHUE Pa3IUUNil
B MOJIEKYJISIPHOI Macce U 3apsijie OelIKoB.

3aoanue 4. B 1987 romy ObIITM yCTaHOBIICHBI KPUTEPHUH JJII UHTEPIPETAIIMN CEPOTIOTHIECKO-
ro Tecra nmpu nposeneHnn Bectepu-61o0ta Ha CITN. DTH KpuTepuu ClieTyronue:

Her momoc OtpunarenbHas npoba
Hanuuue nonoc, coorBercTBytomux P31 mwau p24, u moaoc, COOTBETCTBYIOLINX [MonoxurensHas mpoda
gp160 nmm gpl20

[Toockl MPUCYTCTBYIOT, HO HE COOTBETCTBYIOT KPUTEPUAM MOJIOKUTENEHOH npoOsl | CoMHHTEeNnbHAs Mpoba

gp160 — mpeniecTBEeHHUK Oellka BUPYCHOM 000JI0YKH;

gp120 — Genok BUPYCHO# 000JIOUKH;

p24 — GenoK BUPYCHOTO s/Ipa;

p31 — obpaTHas TpaHCKpHIITa3a.

B rtabmune (cM. HIDKE) MPUBEACHBI pe3yabTaThl OJoT-aHanmu3a ais auarnoctuku CIIU/a,
MPOAHATM3UPYHTE TIOTYICHHYIO KAPTHHY M OTBETHTE Ha BOTIPOCHI:

Bonpoc 1. Uto BbISIBISET 3TOT TECT?

A. Tonbko antureno k Bupycy CITH/IL.

b. Tonbko anTuren Bupyca CITU/IL.

B. IlpucyrcTBre cBOOOIHOTO HUPKYIUPYIOLIET0 BUpYyca y NallUEHTAa.
I'. I[IpucyTcTBUE BUpYycCa TOIBKO B MHPUIMPOBAHHBIX JTUM(POLUTAX.

Bonpoc 2. Bropu4Hble aHTUTENA CBA3BIBAIOT:

A. benku Bupyca CITUL.

b. Tonbko aHTUBHpPYCHBIE IIEPBAYHBIE AHTUTEIIA YEIIOBEKA.
B. IlepBuuHO€ aHTUTENO.

I'. ®epMeHTHBII KOHBIOTAT.

Bonpoc 3. K1o u3 06cnenyemspIx roen ABIsSETCS IMMYHOIe(DUIIUT-TIONOKUTENBHBIM TI0 pe-
3ynbTaTam BectepH-0sioTa?

A. ITauueHnt A.

b. [Tanuents! B u C.

B. ITanuent C.

I'. [TanuenT B — neonpeaenenubii, a nanueHT C — MOJIOKUTEIIbHBIM.

1 2 A B C | Humepnpemayus nonoc
gp160 — — 1 — Bupyc + cbIBOpOTKA (MMOJOKUTEIBHBIA KOHTPOJIB)
gp120 _ _ __ | 2— Bupyc — ceiBopoTKa (OTpHUIATENILHBII KOHTPOJIIB)
p55 _ _ A — mamuesT A
gpa1 — — B — nmauuent B
C — mamment C

p31 — _
p24 — — —
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JTaJ0HbI OTBETOB K PeLICHUI0 3a1aHu i

/s camonpogepku ucxo0Ho020 ypoeHs 3HAHUIL:
1— A, B; 2, 3— Bce npaBuibHbie; 4 — B; 5— A, b; 6 — B.

Jlna camocmoamenvhou pabomol:
1.1 — «0» a) «+ +»; 0) «——»; 1.2 — 1) x anony; 2) k karoay; 2.1 — A, b, B, I'; 2.2 — B;
23—Bb,B, ;24— (1-5,2-B,3-1,4-A);3—A;4—B5b;51—B, I,

JlaGopaTopnas padora (70 MuHyT)
HNHCTPYKIUA K NPAKTHYECKOMY 3aHATHIO

Kononounas zenv-punompayusn

g renb-GuiIbTpaluU HCHOJIB3YIOT TaK Ha3bIBAEMbIE MOJEKYJSpHbIE CUTAa — HHEPTHHIC
THJIPaTUPOBAHHBIE MOIMCAXapPHUIHBIE MOJIEKY bl X momyyaroT u3 6akTepHaIbHBIX MMOJIMCaXapuI0B
(cepamekcor), arapa uiu MOJMMEPU30BAaHHBIX aKpHUIAMUIHBIX Tenel (akpuiekc). [Ipu Habyxanuu B
pacTBope rpaHys Teisl B HUX 00pa3yloTcs MOPBI, Yepe3 KOTOPhIE MOTYT MPOXOIUTh MOJIEKYJIbI pa3-
HBIX pa3MepoB (B 3aBUCHUMOCTU OT BEIWYHHBI 1MOP). MoJIeKysbl, KOTOPbIE XOPOILIO MPOHUKAIOT
BHYTPH TPaHyJl, MPOXOIAT Yepe3 XpoMaTorpaguuecKyro KOJIOHKY MeJUIeHHee, 4yeM 0oJiee KPYyIHbIe
MOJIeKYJbl. D(PPEKTUBHOCTD pa3AENEHUSI CMECH BELIECTB OMPEAEISAIOT MO COCTaBY BBITEKAIOIIETO
13 KOJIOHKH pacTBopa (3i1r0ara).

Xoo pabomol

1. KonoHKy miisi renb-(QHIbTPallui 3aKPBITh PE3MHKON-3ATTYIIKON, TOCTaBUTh B MPOOHPKY.
Copep:xuMoe cTakaHyMKa ¢ ceaekcoM nepeMeniaTh U BIUTh B KOJOHKY. JlaTh OTCTOATHCS, CHATH
3armymky. JKuaKoCTh P 3TOM CBOOOTHO BBITEKAET U3 KOJIOHKH.

2. U3 Gropetku B mpoOupky oTMepuTh 1 mil 6enka (BRICOKOMOJEKYISIPHOE COEIUHEHUE) U
no6aBuTh 3-5 Kanens pudoduiaBuHa (HU3KOMOJIEKYJISIPHOES COSTHHCHHUE).

3. B 12 yucteix npoOUpoK OTMEpHUTH U3 OropeTku mo 1 mi 6uyperoBoro peakruna. KonoHky
MIOMECTUTH B TIEPBYIO MPOOHUPKY C OMYpPETOBBIM PEAKTUBOM, YIAIUTH CIIOW JKUAKOCTH HaJ cedaex-
COM U BHECTH B KOJIOHKY pazJiesisieMblil oOpasell (cMech: 0esok + pubogiaBuH).

[Tocne morpykeHHs HAHECEHHOTO pacTBOpa B cedalieKC KOJOHKY MEepECTaBUTh B APYTYIO
pOoOUPKY C OMYPETOBBIM PEAKTUBOM, aKKypaTHO 3allOJIHUTh PACHIMPEHHYIO YacTh KOJOHKH BOJIOM
M, OTCYMTAaB 5—/ Kamnelb BBITCKAIOMEH W3 KOJOHKH JKUAKOCTH, TIEPECTaBUTh KOJOHKY B
creayromyto npooupky. ITIoBTOpsATh 10 BbIxoja OEJIKOB U3 KOJOHKM (TIOJIOXKUTENIbHAs OuypeToBas
peaxIus), MOCTOSTHHO 100aBJIsisi B KOJIOHKY BOJTY.

4. Tlo okonyanuu paboTHI (TMOSBICHHE KEITO-3EJIEHOTO OKpAIIUBAHUS B MIPOOHpKe ¢ Ouype-
TOBBIM PEAKTUBOM, KOTOPOE OOYCIIOBJIEHO BhITEKaHHUEM puOO(]IaBHHA) COAEPHKUMOE KOJIOHKH BbI-
JYBAaIOT B CTAKaHYMK U OMOJIACKUBAIOT KOJIOHKY BOJIOH.

5. PesynbTathl onbiTa opopmuTe B paboueit TeTpaau B BUJIE TAOJIUIIBI.

Ne npoOupku 1 2 3 4 5 6 7 8 9 10 |11 ] 12

I[BeT pacTtBOpa

BrIBOJ (4TO IPUCYTCTBYET B p-pe)

BriBoxa:

Iloonuce npenooasamens:
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4. Tema: ®EPMEHTBI. KITACCU®UKALIUSA, CTPOEHUE, CBOVCTBA. BJIUSIHUE
PA3JTMYHBIX PAKTOPOB HA CKOPOCTb ®EPMEHTATUBHBIX
PEAKIIMU. CIIEHU®UYHOCTDb ®PEPMEHTOB

AKTYaJIbHOCTDb TeMbl

®depMeHThl — 3TO OMOJIOTHYECKHE KaTaJln3aTopbl OEIKOBOM MPHUPOJIbI, KOTOPbIE KOHTPOJIH-
PYIOT IPAaKTUYECKU BCE XUMUYECKHE MPOLIECCHI, IPOTEKAIOIINE B KUBBIX OPraHU3MaXx.

B omiMume oT HEeOENKOBBIX KaTalM3aTOPOB KaXAbli (DepMEHT cIOCOOEH KaTaau3upoBaTh
JIMIIB OYSHb HEOOJIBIIOE YHCIIO PEAKIMi, YaCTO TOIBKO OJHY.

3HaHue SH3UMOJIOTUM UMeeT OOJIbLIOe 3HauUeHHUE I MOATOTOBKU M IMPAKTUYECKOH JesTelb-
HOCTH Bpaya. MHorue 0oj1e3HH (BpOXKACHHBIC HApYIICHU METa00Iu3Ma) ONPEACISIOTCS TeHeTHYe-
CKM O0YCIJIOBJICHHBIMU HapyIICHUsIMU B cuHTe3e (pepMeHTOB. IIpu moBpekaeHNnU KIIEeTOK (BbI3BaH-
HOM, HampuMep, HEAOCTATKOM KPOBOOOPAIICHHUS MM BOCHAJIEHHEM) HEKOTOpbIe (hepMEHTHI TOoIa-
JAl0T B IUIa3My KpoBU. M3MepeHne akTUBHOCTH TakUX (PEPMEHTOB OOBIYHO MCIIOIB3YETCS Ui Jua-
THOCTHKH MHOTHX paclpoCTpaHEHHBIX 3a0oyieBaHui. /lmarHocTHYecKas YH3UMOIOTUI — 00JacTh
MEIULMHBI, HCHOJB3YIOLIas ONpeAeIeHHe aKTUBHOCTH ()EPMEHTOB /ISl TUArHOCTHKH 3a00J1eBaHUN
1 KOHTPOJIA 3a pe3yJibTaTaMu JiedeHUs. DepMEHThI IPUMEHSIOTCS U B TEPAINU.

Iean 3ansaTHA

HayuuTtbcs npuMeHSTh 3HaHUS O CBOWCTBaX ()epPMEHTOB U (PEPMEHTHOM COCTAaBE OPTaHOB IPH
HOCJeyIoEeM U3y4eHUH MeTaboIu3Ma OpraHoOB M CUCTEM, a TaKXke Ui PELIeHUs BOIPOCOB JUa-
THOCTHKH, TPO(QHUIAKTHKN U JIe4eHUs: O0Ne3HEH, CBA3aHHBIX C HapylleHHEeM ()YHKIIMOHHUPOBAHHUS
(hepMeHTOB.

TpeGoBanus K HCXOAHOMY YPOBHIO 3HAHMI

s nonnoeo yceoenus memol He0OX00UMO NOBMOPUMb U3:

— obwen xumuu:

= 00uIMe 3aKOHOMEPHOCTU M MEXAHU3MbI IPOTEKAHUsI XUMHUYECKUX PEAKLIHiA;

* OCHOBHBIE [TOJIOKEHUSI TEOPUU KaTaIu3a;

— OUOOPZAHUYECKOU XUMUU'

= KIACCHU(UKAIMS OPraHMYECKUX PEaKIMii IO HAapaBJICHUIO U PE3yJIbTaTaM PEaKIIH;

= CBOICTBa M CTPOCHUE OEJIKOB,

= CTpoeHHEe KOEPMEHTOB, OMOIOTHUYECKas POJIb;

* KaueCTBEHHbIE PEAKIMM Ha KpaxMall U IIIOKO3Y, UCIOJIb3YeMbIE JUIS OLEHKU CTETIEHH TUAPO-
TM3a Kpaxmana.

JlJ1s1 NpOBEPKHU MCXOAHOI0 YPOBHS 3HAHWI BBINOJTHHUTE CJICAYIOLIHE 3aJaHUA:

3aoanue 1. Katanuzatopbl yBeTUYHUBAIOT CKOPOCTh PEAKIUH, TaK KaK:

A. V3meHstoT cBOOOAHYIO DPHEPTHUIO PEAKIIHH.

b. YMmenbmaoT ckopocTs 00paTHON peaKiyH.

B. 3MeHAIOT COCTOSHNE PABHOBECHS PEAKIUH.

I'. YMeHbmaoT SHEPrri0 aKTUBALINH.

J1. 30upatenbHo yBEINYMBAIOT CKOPOCTh MPSIMON Peakliu, HO HE YBEIMYHBAIOT CKOPOCTb
o0paTHO# peaKIuu.

3aoanue 2. IlomoOpaTh COOTBETCTBYIOIINE APl BOIIPOC — OTBET:

A. BonopoaHble CBSI3H. 1. YyacTBy1oT B 00pa30BaHUU BTOPUYHOM CTPYKTYPHI.

b. NoHHEbIE CBs3M. 2. Y4acTBYIOT B ()OPMHPOBAHUH TIEPBUIHON CTPYKTYPHI.
B. I'mapodobuble cBs3H. 3. Y4acTBYIOT B (JOPMHUPOBAHUU TPETUUHON CTPYKTYPHI.
I'. IlentunHbIe CBA3M. 4. Y4acTByIOT B JOPMUPOBAHUY YETBEPTUUHON CTPYKTYPBI.

J. AucynbhuaHble CBA3H.
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3aoanue 3. HazoBuTe KOGEPMEHTHI, CTPYKTYpa KOTOPBIX M300pakeHa CXeMaTUYeCKH HUXKE:

3.1. M3oamnokca3uH — puOUTOI — OCTaTOK (hocOopHOM KUCIOTH — ocTaToK (hochopHOt K-
CIIOTBI — prb03a — aJCHHH.

3.2. Hukotraamu — pu6o3a — octatok (HochopHOM KHCIOTHI — OCTATOK (OCPOPHON KUCITOTHI
— pubo3a — aJeHHH.

3aoanue 4. Bam faHbl 4eThIpe MPOOUPKHU ¢ HEU3BECTHBIMU pacTBopamu. IIpoxenas peakuuio
¢ peakTHBOM JIFOTOJIs, MONYYMIIN CICAyIOIIne oKpacku: 1) cunss; 2) Oypas; 3) kenrast; 4) ¢uoe-
TOBasl.

4.1. B xako# mpoOupKe MPOU30IIEIT MOJHBINA THAPOJIN3 Kpaxmaa?

A. B niepBoii nmpoGupke. b. Bo BTOpOIi mpobupke.

B. B tpetbeii mpobupke. I'. B uerBeproii mpoOupKe.

4.2. Kakoe BemecTBo 00pa3oBajioch MPU KPATKOBPEMEHHOM THAPOIIN3E Kpaxmaia?
A. I'moko3a. b. JlexcTpuHbI. B. Caxapo3za.

Hpa6uﬂbHOCWZb pemeHuL? npoesepvnie, conocmasue ux ¢ ImajloHaAmMu oneemos.

Bonpocsl qu1s 00cyx1eHus

1. OcobenHoctu (hepMEHTOB KaK OEIKOBBIX KaTaIN3aTOPOB.

2. CoBpemeHHas kinaccudukanus (epMEHTOB U HOMEHKJIaTypa (pepMeHTOB (cucremaThye-
ckoe u pabouee HazBauus). [Lndp pepmenton. OOmas XxapaKTeprUCTUKA KIACCOB.

3. Crpoenue ¢pepmentoB. KopepmeHTsl, X Kiaccuukamnus U poib B Katanu3se. biok-cxembl
ctpykrypst HAJL', HAJI®, ®AJ] u ®MH.

4. Kunernka epMEHTaTUBHBIX PEaKIHid. 3aBUCHMOCTh CKOPOCTH ()epPMEHTATUBHBIX PEAKIHiA
OT KOHIIEHTpanuu cyocTpata, pH, Temneparypsl (MOJIEKYISPHBIA MEXaHU3M, rpaduyeckast 3aBUCH-
MocTh). Koncranta Muxasnuca (Kp), ucnonszoBanue Ky 17151 IpOrHO3UPOBaHHS MPOTEKAHUST OHO-
XUMHYECKUX PEAKIUH.

5. CrnenuduuHocTs neiictBus hepmeHToB. Buapl cnienupudnocTy.

6. EnuHUIBI aKTHBHOCTH (DEPMEHTOB.

Jlureparypa
OcHoBHas
1. Buonoeuueckas xumust / B. K. Kyxra [u ap.]. M. : buroM ; MusaCck : Acap, 2008. C. 4649, 53-54, 56-66.
Buonoauueckan xumus / A. J1. Taranoeud [u 1p.]. Musck : Bemm. mik., 2013. C. 38-56, 62—68.
3. Koucnexm nexiui.

N

JonosHuTeabHast
Jlenunoocep, A. OcuoBbl 6noxumun / A. Jleannmkep. M. : Mup, 1985. C. 226-241.
2. Mappu, P. Buoxumus yenoBeka / P. Mappu [u ap.]. M.: Mup, 1993.

=

3agaHus 1J1s1 CAMOCTOATEIbHOM padoThl

3aoanue 1. OGpaTuTe BHUMaHHUE HA TO, YTO KaTaTIU3aTOPHI:

a) YBEIMYMBAIOT CKOPOCTh XUMUIECKOH PEAKIIHH;

0) B IIpoliecCce PeakUK HE PACXOAYIOTCS;

B) B paBHOM CTENEHU KAaTaJIU3UPYIOT KaK MPAMYIO0, TAK U 00OpaTHYIO peaklUu.

1.1. 3amomHuTE, YyTO OENKOBasi MPUPOaa (PEPMEHTOB OOYCIOBIMBACT CIIEUPUIHOCTD UX JEH-
CTBHHL.

1.2. IlogGepurte COOTBETCTBYIOIINE APl BOIPOC — OTBET:

1. YBennumuBaioT S3HEPrui0 aKTUBAIUH. A. HeOunonornueckne KaTtaian3aTophl.
2. B npotiecce peakiuu He pacxoIyl0TCsl. b. ®epmeHTHI.

3. HecnermupuaHer. B. OGe rpymibl KaTaau3aTopos.

4. Iarubupyrorcs aHajgoramu cyocrpara. I'. Hu oquH u3 KaTajius3aTopos.
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1.3. 3anummre, B 00IIeM BHIE, PEAKIUIO C ydacThueM (epMeHTa, MCTIOIb3ys CHUMBOIIBI:
S-cybctpat, E-pepment, ES-nnpomexxyTouHbIi KOMIUIEKC, P-mpoaykT.

1.4. HazoBuTe OCHOBHBIE (DaKTOPHI, BIUSIONINE HA AKTUBHOCTD (DEPMEHTOB.

Pemure 3amauy. OnrtumManbHble YCIOBHS JUIS JCHCTBUS TIIyTaMaTIETHIpOTCHA3bI:
t — 37°C, pH — 4,5. IIpu noBbIlIeHUH TeMIepaTypbl HHKyOarroHHoi nmpoosl 1o 75°C u pH un-
KyOarmoHHou cpensl 10 8,0 ckopocTh pepMeHTaTHBHOM peakiuu cHu3miach Ha 50%. O0bscHUTE
MIPUYMHY CHIKEHUSI CKOPOCTH PEAKITUH.

3aoanue 2. 3aniomHuTe, 4TOOBI HA3BaTh (PEPMEHTHI [0 HAITMCAHHBIM PEAKLUAM, TpeOyeTcs:
—  CpaBHHTH CTPYKTYpPY CyOCTpPaToB U IMPOJYKTOB;
—  ONpPENENHTH THII IPEBPAILCHHUS.
2.1. Ykaxxure Ki1acc ¥ Ha3BaHUE (DEpPMEHTOB, KaTAITM3UPYIOLINX CICAYIOLINE PEaKIIIH:
211 cooH C|OOH
|
(|?=O +CO+ AT® +H,0O ——> (|3:O +A1D +OH

CHj; CH,
[Iupysar |
COOH Oxkcanoanerar
2.1.2.

COOH COOH

| |

CH CH,

CH +H,O0 <«<—> CHOH

COOH COOH

dymapar Manar

3adanue 3. Hamummre cXeMaTHUeCKH CTPyKTypy kodepmenrtos: HAJI, HAJID®, ®A],
OMH.

3aoanue 4. PaccuntaiiTe yenbHYI0 aKTUBHOCTb all€THIIXOJUHACTEPA3bl, €CIU O MI' (hepMeHTa
3a 30 ¢ pacmemisaror 200 MKMOJTb alleTUIIXOJTMHA.

3aoanue 5. HopManbHbI€ KJIETKH CIIOCOOHBI MPEBpallaTh aCHapariHOBYIO KUCIIOTY B acmapa-
rud. Hekotopble jeiko3HbIe KJIETKHM JIMIIEHBI 3TOM crnocoOHocTH. JloOaBneHue acnaparuHasbl
(epmeHTa, paclIEIIIAIONIETO aclaparuH) B KPOBb OOJIBHBIX JIGHKO30M MOXET MPUBECTH K rubenu
pakoBbIX KieTok. Kakoil BUJ cienupuuHOCTH MPOSABIISAET 3TOT PEPMEHT?

A. OtHocutenbHyt0. b, AGcomoTHyrO. B. CrepeocnieniupuaHOCTb.

HpCIGMJleOCWlb pemeHuﬁ npoeepvnie, conocmasue ux ¢ SmajloHamu onmeemaoe.

IIpoBepbTe Bamu 3HaHMs (CAMOKOHTPOJIb YCBOCHUSI TeMbI)

3aoanue 1. B naboparopuu BeIAEIWIN (HEPMEHT JIM3OILMM U OTIPENIEINUIN €0 aKTUBHOCTh MPH
pa3nuuHbIX 3HaueHusx pH cpenbl. YcraHoBuwiIM, 4To (hepMEHTATHBHAS aKTUBHOCTD JIM30LIMMA MaK-
cumaibHa npu pH 5,2 1 ymeHbIaeTcs Kak Ipy CHIXKEHUH, TaK U MIPH MOBBILIEHUN YTOT0 3HAYECHUS
pH. Ykaxxure BO3MOXKHYIO IPUUYUHY:

A. 3meHenune koH(popMauyu MoJIeKyIbl pepMeHTa.

b. YTpara xomIuieMeHTapHOCTH aKTUBHOTO LIEHTpa U cyOcTpara.

B. M3menenune noHu3auy (GyHKIMOHATBHBIX TPYNI (hepMeHTa.

I'. T'uaponm3 menTuaHbIX CBs3el hepMeHTa.

J1. YMeHblIeHne CBOOOHOM 3HEPTUH PEaKIHH.
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3a0anue 2. DKCIEPUMEHTAIBHO JOKA3alM, YTO AKTUBHBIA LEHTp (epMeHTa JH30LUMa CO-
JEP’KUT aMUHOKHCIIOTHBIE OCTAaTKHM TJIyTAMUHOBOW M acliaparMHOBOM KHCIIOT, HEOOXOAMMBIX IS
karanusa. Kakue rpynmsl B coctaBe cyocTpara (yHKIIMOHAIBHO BaXKHBI 11 (hepmenTa?

A. AMUHOTPYIIIIBI. b. KapOokcuiibHbIC TPYIIIBL.
B. Tuorpynmnsr. I'. AnkumnbHbIE paIUKAIIbL. . I'mapoKcunbHbIe IPYIIILL.

3aoanue 3. Temnepatrypa 37 °C, pH 7,5 — onTumanbHbIe YCIOBUS AJIsi ACUCTBHS JIAKTaT/IC-
ruaporenassl (JIJAI'), karanusupyromiei mpeBpaiieHue:

COOH COOH

| |

C=0 + HAJH-H" «— CHOH +HAI
| |

CH3 CHS

[Tupysat JlakTar

3.1. O0bscHUTE TPUYMHBI YMEHBIICHNUS aKTUBHOCTH (pepMeHTa:

a) MpH MOBbIIIeHUU TemnepaTypsl 10 60 °C;

0) mpu xpanenuu dpepmenta B OydepHom pactsope ¢ pH 5,0;

3.2. Paccunraiite ynenbHyl0 akTUBHOCTH depmenTa, ecnu 3a 5 ¢ 10 mr JIAI" BeI3bIBaeT mpe-

BpaimieHrne 80 MKMOJIb MUPYBATa; 3aMUIIUTE PA3MEPHOCTh ATOW BEITHMYHHEI.
3.3. [To u3MeHeHuI0 KOHIIEHTPAIlMU KaKUX BEIIECTB MOXKHO OMpeAeTuTh akTUBHOCTD JIJ{I™?

IJTaJIOHbI OTBETOB K pPelIeHNI0 3aJaHuil
Hna camonposepku ucxo0Hozo ypoeHsa 3HAHUIL:
1—T;2—(1-A;2-T;3-A,b,B, /[;4—-A, b, B, J);
31— ®A;3.2—HAI;41—B;42—5.
na camocmoamenvnoii padomoi:
12— (1-T;2-B;3-A;4-B).
1.4. TIpu noBelIeHUH TeMnepaTypsl 10 75°C cKopocTh (PepMEHTATUBHOM peakIui CHUXKAeT-
Csl, TaK KaK BCJIEJCTBHE JACHATYpalllii KOJINYECTBO aKTUBHBIX MOJIEKYJ ()epMEHTa YMEHbIIAETCs.
Ot pH 3aBucsr:
— HWOHHM3ALUS AMUHOKHCIOTHBIX OCTaTKOB, BKJIIOUEHHBIX B KaTalN3;
— HWOHHM3aLUs cyOcTpara;
— KoH$popmanus pepMeHTa U ero aKTUBHOTO LIEHTpa.
2.1.1. Jlura3za, nmupyBaTkapOOKCHIIa3a.
2.1.2. JInaza, pymaparruaparasa.
4. MexayHapoIHble eIUHUIIBL:
80 MKMOJIb/MUH/MT (hepMeHTa.
5—Bb.

1,33 wmkkatan/mr (QepMmeHTa; CTaHAapTHBIE €IUHUIIBL:

JlaGopaTopHnas padora (60 MuHyT)

NHcTpyKuus K NpakTHYeCKOMY 3aHATHIO

Pabota 1. H3yuenue énuanus paznuunsix ¢pakmopos Ha cKkopocme pepmenmamueHbvlx pe-
akyuil
1. OnpeneneHnne akTUBHOCTH aMUJIA3bl CIIOHBI H €€ TEPMOJTA0OUIBHOCTH

OnHUM M3 XapaKTepHBIX CBOMCTB (PEPMEHTOB SIBJIETCS TEPMOJIAOUIBHOCTH, T. €. UYBCTBH-
TENBHOCTH (pepMEHTa K TEeMIlepaType, MpU KOTOPOH MpoTeKaeT (GepMeHTaTHBHas peakuus. s
OonpIIMHCTBA (DEPMEHTOB TeMIlepaTypHbId onTuMyM HaOmronaetrcs npu 38—40 °C. @epMmeHTHI IpU
HarpeBanuu csbiie 70 °C, Kak MpaBHiIo, yTPauyMBalOT CBOMCTBA OMOJIOTHYECKUX KaTaIH3aTOPOB.
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I'uaponns kpaxmania 1moja JeHCTBUEM O.-aMUIIa3bl CIIOHBI MPOUCXOAUT JI0 CTaJuu 00pa3oBa-
HUS IEKCTpUHOB. HepacuienieHHbld KpaxMail ¢ HOAOM JaeT CMHEE OKpalluBaHUE. [[eKCTpuHBI, B
3aBHCUMOCTH OT pa3Mepa, NAloT ¢ HOJO0M Pa3IUYHOE OKpAIIMBAHUE: aMUIIOIEKCTPUHBI — (PHOJIETO-
BOE, IPUTPOJACKCTPHHBI — KpacHO-Oypoe, Mabro3a — jxenroe. KoHeuHble IPOIYKThI THIPOJIN3a
Kpaxmalia — MaJbT03a | TJIF0K03a — MMEIOT CBOOOIHBIC albJACTUIHBIC TPYIIIBI U MOTYT OBITH 00-
HapyXeHbl peakiuen Tpommepa.

O peiicTBuM (hepMeHTa CyAST MO YMEHBUICHHUIO KOJMYECTBA CyOCTpaTa Uil NOSBICHHUIO TPO-
JTYKTOB PEaKITHH.

Xo0 pabomwi. B uncTyio nmpoOUpKy OTIUBAIOT HEOONIBIIOE KOJIMYECTBO HEPA3BEIEHHON CIIIO-
HbI (2—3 MJI) ¥ KUIATAT €€ B TEYEHUE 5 MHH, [TOC/IE Yero OXJIaxaaT. B 3 mpoOUpKU HAIMBAIOT 110
10 xanens 1% pactBopa kpaxmaina. B 1-1o npoOupky no6asnstor 10 kanens HATUBHOW CIIOHBI, pa3-
BeneHHoi B 10 pa3, Bo 2-t0 — 10 kamenb mpoKUIsTYeHHOM CitoHbI, B 3-10 — 10 Kkarmens BoJbI B Ka-
yecTBe KOHTpoJs. Bee mpobupku nmomemaroT B TepmoctaT npu temneparype 38 °C na 10 mun Ilo-
CJIe ATOTO C COACPKUMBIM MPOOHPOK MPOBOISAT KAUYSCTBEHHBIC PEAKIIMHA HA KpaxMall U MPOAYKTHI
€ro pacIieTICHHS.

Peaxyus na kpaxman. K 5 karisiM uccieryeMoro pacTBopa NpuiMBaroT 1 Karumo pacTBopa 1o-
na B nonuae kanus (peaktus Jlroromst). B mpucyTcTBUM KpaxmMaiia MmosiBASCTCS CHHEE OKpaIIiBaHuUe.

Peaxyus na enokosy (peaxyusa Tpommepa). K 5 xarnsam uccienyeMon UAKOCTU MPUITUBAIOT
5 kamens 10% pacTtBopa enkoro Hatpa u 3 karmi 1% pactBopa cynbdarta menu. OCTOpOKHO KHUTIS-
TAT 1 MUH JI0 TIOSIBJICHHS KPACHOTO OKPAIIMBaHMS, KOTOPOE YKa3bIBaCT Ha HAJIMYKE TIIFOKO3bI.

PesynbTarhl OnpiTa 3aUIIUTE B BUAE TAOIHIIBL:

Ne mpoOupku Peakuus ¢ peakrusom JloroJis Peakuus Tpommepa
1 (maTuBHas CIIOHA)
2 (MpOKUNSTYEHHAsI CITIOHA)
3 (H0)

BeiBOa:

2. Bnusnue pH cpensl Ha aKTUBHOCTbh (hEPMEHTOB

Jlnig pa3HbIX (PepMEHTOB CyILIECTBYeT cBOM onTuMmyM pH, npu xotopom depmeHT Haunbonee
aktuBeH. Hanmpumep, nns nencuna ontumyM pH — 1,5-2.5, nnsa aprunasst — 9,5. Onpenenure orm-
TUMYM pH 17151 aMuiIa3sl CIFOHEL IO CIEMYIOMIEH METOTUKE.

Xoo pabomwi. CiioHy HpeaBapuTesbHO pa3BojaT Bogoi B 10 pa3. bepyr 3 mpoOupku u B
KKIyI0 HaJTUBAIoT 1o 2 Mut OyepHoro pactBopa ¢ paznnyabsiM 3HaueHrem pH: 6,0; 6,8; 8,0. 3atem
npunuBaroT no 1 mn 0,5% pactBopa kpaxmana u no 1 mu pa3BeneHHoU cioHbl. [lepemernBaroT
COJIep)KUMOe MPOOUPOK ¥ moMemarT B Tepmoctat nipu 38°C Ha 10 MuH 3aTremM BO BCe MpOOUPKU
no06aBisioT Mo 1 Karuie pacTBopa ioza, mepeMennBaioT, HabII0Jal0T OKpacKy U oTMevaroT pH, mpu
KOTOPOM aMmJia3a JIeHCTByeT Hanboiee akTHBHO.

Pe3ynbTaThl OnbITa 3aMUIINTE B BUAE TAOIHIIbL:

pH cpeant 6,0 6,8 8,0
Peaxius ¢ peakTHBOM JIFOroJist

BriBoa:
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3. BiusHue aKTHBATOPOB M MHTUOUTOPOB HAa aKTUBHOCTh aMUJIa3bl CIIOHBI

Xoo pabomul. B Tpu npobupku HanmuBaroT o 1 M ciatoHbl, pa3BeneHHol B 40 pa3. B nepByro
npoOUpKy J00aBISIOT 2 Karuid BOIbl, BO BTopyto — 2 karumk 1% pacrtBopa NaCl, B Tpetbro —
2 xarumn 1% pactBopa CuSQ,. ITocne aToro Bo Bce npodbupku 100aBisroT 1Mo 5 kanenb 1% pacTtso-
pa Kpaxmaja M OCTaBISIOT UX MPH KOMHATHOM TeMmnepaType Ha 2 MUH. 3aTeM BO Bce MPOOUPKU J0-
6asisa0T no 1 kame pactBopa Jlroross, nepemMemnBaroT, HaOMIOJAIOT OKPACKY U OMpPENessioT, B
KaKO# MpoOUpKe JeCTBYET aKTHBATOP WM UHTUOUTOP.

Pe3ynbratrhl onbiTa 3aMUIIUTE B BUIE€ TAOIUIIBL:

Homep npo6upku 1 (H,0) 2 (NaCl) 3 (CuSOy)
Peaxuust ¢ peakTuBOoM
JIrorons

BriBOa:

PaGora 2. Cneuyupuunocmo pepmenmos

B oTnmune oT HEOpraHWYECKUX KaTaln3aTopos, (pepMEHThI 001a1al0T crenupuuHOCThIO (a0-
COJIFOTHOHM, OTHOCHTEIBHOM, CTEPEOCHeM(PHUIHOCTIO). DTO CBOHCTBO OINMpPENEISETCS YHHKAIbHBIM
CTPOEHHEM aKTHBHOI'O LEHTpa Kaxaoro ¢epmeHta. OnpeienuTe TUI CHEHM(PUUHOCTH aMMiIa3bl
CITIOHBI T10 CJIEYIONIEH METOTUKE.

Xoo pabomur. s uccnenoBaHus crieqU(UUIHOCTH aMuIIIa3bl OEpyT CIIOHY, pPa3BEJCHHYIO B
5 paz, u HanmuBaroT 1Mo 1 M1 B 2 MpOOUPKH.

B 1-10 npoGupky nob6asinsitor 1 mi 1% pactBopa kpaxmana, Bo 2-10 — 1 mi 1% pacrtBopa ca-
xapo3bl. O6e mpobdupku nomeniaroT Ha 10 MunayT B TepMocTar mpu 38°C, mocie 4ero mpoBOJIAT pe-
akiuto denuHra s 0OHapy>KEHUS TITIOKO3BI.

Peaxyua @enunea: x 15 xamisiM ucciielyeMoro pacTBopa npruOaBUTh paBHbII 00bEM peaKTH-
Ba DenuHra M JOBECTH 1O KureHus. [Ipy MONOXHUTENBbHOW peaklMM Ha TIOKO3y HaOlogaercs
KpacHOE OKpalIMBaHue, KOTOPOE JaeT 3aKUCh MEITH.

PGSYJ'ILTaTBI OIIbITA 3aIlINIIUTC B BUJC Ta6J'II/II_IBIZ

Ne Peakuus
npooHpKH RepmggT Cyberpar ®eMHra
1
2
BriBoxa:

Iloonucey npenooasamens:
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5. Tema: PETYJISAUA JEHCTBUS ®EPMEHTOB.
KO/IMYECTBEHHOE OIIPEAEJIEHUE AKTUBHOCTH ®EPMEHTOB

AKTYaJIbHOCTbH T€MbI

3HaHUE MEXaHMU3MOB, ITOCPEICTBOM KOTOPBIX KJIETKH U LIEJIble OPraHU3Mbl KOOPJUHUPYIOT H
perynupyroT Bech HaOOp MeTaOOJMYECKHX IIPOIECCOB, BAKHBI IPHU HCCIEIOBAHUSIX B PAa3HBIX
obmacTsix OMOMEIMUMHCKMX HayK. M3 Bcex (akTopoB, OT KOTOPBIX 3aBUCHT OIpEACTICHHE
aKTHBHOCTH (pepMeHTa — KOHIIeHTpalus hepMenTa u cyocrpara, remneparypa, pH u npucyrcrsue
PEryasTOpOB, HANOOIBIINI KIMHUYECKUN HHTEPEC MPEACTABIAIOT ABA MOCIEIHUX.

AXTHBAaTOpBl ¥ WMHTHOWTOPBHI BIUSIOT HAa AaKTHBHOCTh (JepMEHTa, CIIOCOOCTBYS
(dbopmMHupoBaHHIO WM OJOKMPOBAHUIO €r0 aKTHBHOTO IIeHTpa. OHM MOTYT B3aUMOJICHCTBOBATH C
AJUIOCTEPUYECKUM LEHTPOM H, TE€M CaMbIM, MEHATh (pepMEHTATHBHYIO aKTUBHOCTH. Hepenko
MHTUOUTOPHI — TPOAYKTHl MPOMEXKYTOYHBIX WM KOHEYHBIX pEaKIHi  Kakoro-imbo
OnoxuMuYeckoro mpormecca. HexoTtopble NMpUPOHbIE WM CHHTETHYECKHE BEIECTBA OKA3BIBAIOT
n30MpaTeNbHOe HMHTHOMpYIolIee JeidcTBHEe Ha (EpPMEHTHl M HUCIONB3YIOTCS B KadecTBe
JIEKapCTBEHHBIX BelecTB. B OonbmMx 103ax 1MoJ00HbIE BEIIECTBA MOTYT OKa3aThCs SJaMu.

BosbIIMHCTBO  JIGKAPCTBEHHBIX MPENApaTOB OKa3bIBAeT CBOE JEWCTBHE, BIHMSA Ha
COOTBETCTBYIOIINE (DepMEHTAaTHBHbBIC peakinu. MHOTHE TaKue IMpenaparsl CXOAHbI C TPHUPOJHBIMU
cyOcTparaMu M MOTOMY MOTYT JI€HCTBOBaTh KaK KOHKYPEHTHbIE HHTHOUTOPHI (hepMeHTOB. UTOOBI
MOHSATh MHOTHE IIPOIECCHI, KOTOpPBIC CYIIECTBEHHBI Ui (apMakoJOTMM M TOKCHUKOJIOTHWH,
HEO0XO0IMMO UMETh YETKOE MPE/ICTABICHUE O MEXaHU3MaX HHTHONpOBaHMs (DEPMEHTOB.

ean 3anaTUs

YMeTh HUCHONB30BaTh 3HAHHMS O MEXaHW3Max pErysilud aKTUBHOCTH (EepMEHTOB B
nmociacAyromeM HU3y4YCHHUU KIMHUYCCKUX OUCHUINIMH I YCBOCHHA IMPUHIMUIIOB JWArHOCTUKH
3a0071€BaHU W KOHTPOJIA JICUCHHUS, a TakKKe JUIsi TIOHMMAaHUS MEXaHU3MOB JICUCTBUS
JIEKapCTBEHHBIX MPENapaToB, PEryIUPYIOIINX aKTUBHOCTh (PEPMEHTOB.

TpeGoBanus K HCXOJHOMY YPOBHIO 3HAHUH

s nonno2o yceoenus memol He0OX00UMO NOGMOPUMb U3
— obwei xumuu:

* OCHOBHBIE MOJIOKECHHSI TEOPUU KaTaIu3a;

— OUOOp2AHUUECKOU XUMUU'

- HpI/IMepBI pa3quHbe TUIIOB XUMHUYCCKUX peaKunﬁ;

* KOH(pOpPMaIMOHHBIE MpeBpalleHusI OEIKOB.

I_I.]'[ﬂ NMPOBECPKHU UCXOTHOI'O YPOBHS 3HAHUI BLINOJHUTE cJeayrmue sajanns.

3aoanue 1. VI3BeCTHO, YTO CKOPOCTH B3aMMOICUCTBHS BellecTB A u B yBennuunacs B Tpu
pa3za nocie no6asneHus Beniectsa K. B kauecTBe KOHEUHBIX MPOIYKTOB OOHAPYKUBAETCS
BeniectBo ABK. fBnsercs mu Bemectso K karanuzaTopom?

3aoanue 2. TIpn HHTEHCUBHOW MBIIIEYHONW PabOTe B CKEJIETHON MYCKYJIaType HaKaIInBaeTCs
MOJIOYHasl KMCJI0Ta, 00pa3yromiascs B peakluu:

HAJJHH" + CH3-C-COOH « CH3-CH-COOH + HAJT"

I
0 OH

K xakoMy TUITy OTHOCUTCS IpUBEACHHAS peaKus?
A. OKHCIIUTENIBHO-BOCCTAHOBUTEbHAS PEAKIIHSL. b. Peakuus rugpoinusa.
B. Peaknus cunresa. I'. Peakuus snekTpoinsa.

3aoanue 3. BemectBa A u B B3aumozeiicTBytot o cxeme A + B <> AB. Ilpu 3amannoit
KoHIeHTpauuu A u B uepe3 30 MUHYT ycTaHaBIMBAETCS MOABMKHOE PABHOBECHE, T. €. CKOPOCTH
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psIMOi U 00paTHOM peakuu ypaBHUBAIOTCS. Kakyro U3 MpUBEIEHHBIX XapaKTEPUCTUK PEAKIIUU
M3MEHUT BHECEHHUE KaTaiuzaropa?

A. CkopocTb IpsIMON PEAKLIMH.

b. Koncranty paBHoBecus.

B. CkopocTb 00paTHON peaKiium.

I'. BpeMmst HacTymuIeHHS paBHOBECHS.

. KOoHLIEHTpauuio NpoayKTOB PEAKIIUU.

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

BOI[pOCLI AJIsd Oﬁcy)l(lIeHI/lﬂ

1. Mexanu3Mm (epMEeHTaTUBHOIO KaTayiu3a. Teopus NPOMEXYTOUHBIX (hepMeHT-cyOcTpat-
HBIX KOMIUIEKCOB, TUIIBI CBSI3€H.

2. IlpeacraBnenue o0 akTHBHOM ILIEHTpe (epMeHTa, ero opranusanus. Teopuu, oObsCHAO-
e padboty aktuBHOTO IIeHTpa (3. Gumep, /1. Komuieny).

3. OcobeHHOCTH CTPOEHUS AIOCTEPUUYECKUX (PEPMEHTOB, AJUIOCTEPUUYECKHUM LIEHTP.

4. MexaHU3MBbl PETYJSIHH CKOPOCTH (PEPMEHTATUBHBIX MPOIECCOB: PETYJISIHS KOTUIECTBA
(bepMeHTOB (CHHTE3, pacrnaj), aKTUBHOCTH (EpPMEHTOB, U3MEHEHUE KOJIMYECTBa CyOcTpara, HaJlM-
gyre n30(hepMeHTOB, 0ObeIMHEHNE (PEPMEHTOB B MONHU()EPMEHTHBIE KOMIUIEKCHI, KOMIAPTMEHTAIH-
3aLs MPOLIECCOB.

5. KuroueBbie (hepMeHTHI, XapaKTEPUCTHKA.

6. Perynsanus akTUBHOCTH ()EpPMEHTOB: KOBAaJCHTHAasi MOAM(UKALMS, aKTUBATOPbl U UHIMOU-
TOpHI (IpuMepbl). Buasl nHrnOupoBanus (HeoOpaTUMoe U 00paTUMoe, H30CTEPUIECKOE U aJIoCTe-
PHUECKOE), XapaKTePUCTUKA, IPUMEPBHI.

7. N3odepmMeHThI, pUMepbl, OHOIOTHYecKast pOib.

8. MenunuHcKue acreKThl SH3UMOJIOTHH.

Jluteparypa
OcHoBHas
1. bBuonoeuueckas xumus / B. K. Kyxta [u ap.]. M. : bunom ; Munck : Acap, 2008. C. 58-60, 68-86.
2. bBuonoeuueckas xumust / A. J1. Taranosuu [u ap.]. Musck : Bei. k., 2013. C. 55-62, 68-75.
3. Koncnexm nexuuii
JlonoaHuTenLHAS
1. Jlenunoxcep, A. OcuoBbl ouoxumun / A. Jlenunmkep. M. : Mup, 1985.C. 226-241.
2. Mappu, P. Buoxumus genoseka / P. Mappu [u np.]. M. : Mup, 1993.

3agaHusA 1JIs1 CAMOCTOAITEJILHOMH PadoThI

3aoanue 1. mMeTh mipencTaBieHHEe O MexaHM3Max (epMeHTaTHBHOro kaTanuza. OOpaTuth
BHUMAHHE HA TO, YTO.

a) B aKTHBHBIN IIEHTP BXOJAT PAUKAIbl aMUHOKHUCIOT Pa3IMYHBIX YYACTKOB MOJUTIEHTHIHO-
T'O OCTOBA;

0) aKTUBHBIN LIEHTP COCTABIISIET OTHOCUTEILHO HEOOIBITYIO YacTh 00beMa (hepMeHTa;

B) aKTHBHBIN IIEHTP pacroiaracTcs B yriayoaeHnu GepMeHTa.

1.1. depMeHTATUBHBIN THAPOJIM3 TPUALMITIIMIIEPOJIOB MTPOTEKAET B CTO pa3 ObIcTpee Hedep-
MEHTaTHBHOTO Tpoliecca 3a c4eT 00pa3oBaHUS MPOMEXKYTOUYHOTO (EpPMEHT-CyOCTPaTHOTO KOM-
riekca. Kakue cBsizu cTabUIu3upyroT 3TOT KOMIUIEKC?

A. Vonnste. b. Bomopoansie. B.Ilentuanbie. I'. N-rmukosunnsie. [, CroxuodupHbIe.

1.2. Metonom UK-cnekTpockonuu n3ydanu NpUpOAY CBsI3ed Mexay cyOCTpaTOM M CBSI3bIBa-
IOLIMM Y4acTKOM aKTHUBHOTO LieHTpa (epmeHTa. B uem 3akirouaercs B3aumojeiicTBue hepmMeHTa u
cyocrpata no [I. Konutenmy?
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A. VI3mMeHseTcs TOJIbKO KOH(opMaIis akTUBHOTO LIEHTpa (epMeHTa.

b. B monekyne pepmenta nsmensiercs KoHpopMmalus auioCTepUIecKOro IEHTpa Mo JeHCT-
BHEM cyOcTpara.

B. Ilpu o6pa3zoBanum ¢epMeHT-CyOCTpaTHOTO KOMILIEKCca B epMeHTE U cyOcTpaTe OauHAKO-
BO M3MEHSETCS HANPSDKEHHE XUMUYECKHUX CBSI3EH.

I". AKTUBHBIN HIEHTP NOJIXOAUT K CYOCTpaTy, KaK KIIF0Y K 3aMKY.

3aoanue 2. YcBOUTb, UTO JIelicTBUE (PEPMEHTOB MOYKHO MOJHOCTBIO MJIM YaCTUYHO IOJaBUTh
(MHrHOMpPOBaTh) OMPEAETICHHBIMA XUMHUECKUMH BellecTBaMU (MHruouropamu). Jlate xapakrepu-
CTUKY OCHOBHBIM THUIIaM HHI'MOUTOPOB.

2.1. [Tpu uccnenoBaHUM BIMSHUS CAIUIIMIATOB HA aKTUBHOCTH (pepMEHTa TITyTaMaTIeTuIpo-
TeHa3bl yCTAHOBJICHO, YTO C YBEJIMYECHHWEM KOHIICHTpamuu cybcrpara (rmyramara) ot 1,5 mo
8 MMOJb cTeneHb MHTMOUPOBAHMSI HE HU3MEHsIeTCA. Y IaluB WHTHOWUTOp, aKTHUBHOCTH (epMeHTa
MO’KHO BOCCTaHOBUTH. OIpeennTe TUIl HHTHOUPOBAHHMS:

A. HeoOpatumoe. B. O6paTtrmoe HEKOHKYPEHTHOE.

b. O6paTtumoe KOHKYpPEHTHOE. I'. UurubupoBanue 1o NpUHUUIY «O0OpaTHOU CBSI3U».

2.2. Jlns neyeHus HEKOTOPBIX HH(EKIMOHHBIX 3a00JICBaHUHM, BBI3BIBAEMBIX OaKTEPHIMMU,
MPUMEHSIOTCS CyIb(aHUIaMUIHBIE TTPETapaThl, OJOKUPYONE CHHTE3 (HOTUEBON KUCIOTHI - (pak-
Topa pocta Oaktepuil. BeiOpaTh MexaHu3M eicTBUSA Cyab(haHUIaMUIHBIX [IPENapaToB:

A. SBnsrorcest pepMeHTaMu.

b. Y4acTBYIOT B OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX MPOIIECCAX.

B. SBndoTcs amuiocTepuyecKUMU HHTHOUTOpaMH.

I'. KoHkypupyloT ¢ mn-aMUHOOEH30WHOM KHCIOTOW 3a MECTO CBSI3bIBaHHS C AKTUBHBIM
HEHTPOM (hepMEHTa, CHHTE3UPYIOMIETO (POTUEBYIO KHCIIOTY.

J1. Uurnbupyrot BcacbiBaHuE (POTUEBOM KUCIOTHI.

3a0anue 3. YCBOUTb OCHOBHBIE CIIOCOOBI PETYJISIUKN KaTaIUTUYECKON aKTMBHOCTU (hepMeH-
TOB U TIOHSITHE «MHOXKECTBEHHBIE (DOPMBI PEPMEHTOBY.

3.1. B KIMHUKY JOCTaBWJIM MAalMEHTa C MPHUCTYNIOM OpOHXUAIbHOW acTMbl. Y OOJIBHOTO
BCJIE/ICTBUE JbIXaTesbHOro anuaosa (pH kpoBu 7,2) cHuMXkEHa aKTUBHOCTh (PEPMEHTOB ILIA3MBI.
VYKa)kuTe OCHOBHYIO IPUUMHY MHAKTUBALUHU (PEPMEHTOB IJIa3Mbl KPOBU:

A. VI3MeHeHue cTeneHn HOHU3alUU MOJIEKYN (hepMEHTOB.

b. Heobpatumas neHaTypauus. B. Pa3peIB nenTuaHbIX CBA3CH.

I'. I3MeHeHue KOHIIEHTpaluu (PepMEHTOB. J. Penpeccust cunTe3a pepMeHTOB.

3.2. Ilpu obcnenoBaHnn OOMBHOTO YCTAHOBIIEHO MOBBIIIEHHE B KPOBH aKTUBHOCTU H30(dep-
MEHTOB KpeaTuHKuHa3sl MM n MB. Vkaxure ux o0mue cBOHCTBA.

A. TepmonaOUIBHOCTD. b. UyBCTBUTENBHOCTH K Pa3IUYHBIM HHTUOUTOpAM.

B. Onekrpodopernueckas noasmkHocTh. I'. MonekynspHas Macca.

J1. Katanu3 oqHOU U TOM K€ peaklnH.

3.3. K kakomy Kjaccy OTHOCHTCS ATOT (pepMeHT (cM. 3.2)?
A. OKCHIOPETYKTA3HI. b. Tpancdepassbr. B. JIna3sl.
I'. I'mnponaser. . U30omepa3ssl. E. JIurassl.

HpCIGMJZbHOCWlb peweﬂuﬁ npoeepovnie, conocmasue ux ¢ ImajloOHadMu oneenioes.

IIpoBepbsTe Bamm 3HaHust (CAMOKOHTPOJIb YCBOCHHUS TEMbI)

3aoanue 1. bonproit C. mocie npueMa BHYTpb 20 MJT MeTaHOJIa B TSDKEJIOM COCTOSTHHM JIOCTaB-
JICH B KJIIMHUKY, [JI€ €My BBEJIM BHYTPUBEHHO JTWJIOBBIN CIMPT B KOJIMYECTBE, KOTOPOE Yy 30POBOrO
YeJIOBeKa BbI3bIBAET MHTOKCUKAIHIO. OOBSCHUTE, TOYEMY TaKoe JieueHHe OKa3bIBaeTCs 3(pHeKTUBHbBIM,
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YUYHUTBIBAsI, YTO BBICOKAs TOKCHYHOCTh METaHOJIa OOYCIIOBJIEHA NEUCTBUEM IPOIYKTa €ro METadoNIn3-
Ma — ¢opMasbaeruia, 00pa3yromierocs B MeYeHu Mo/ IeHCTBUEM AJIKOTOJIbACTUAPOTeHA3bI:

A. DTaHON — KOHKYPHUPYIOLIUH CyOCTpaT ISl QIKOTOJIBIETUIPOTCHA3HI.

b. DraHon BhI3BIBAET JeHATYpALUIO epMEHTA.

B. Benencrue usmenenus pH cpensl.

I'. [TpouCXOaUT YaCTHUUHBIN MPOTEOJIU3 MOJIEKYIIbI (hepMeHTa.

J1. OraHon cBA3bIBaeT (popMabaeru.

3aoanue 2. [lpu neueHUN OIMyXOJICH MOYETIOIOBON CHCTEMBI B KIIMHUKE MPUMEHSETCSI TIpera-
paT MeToTpekcar, oOpaTUMbIi KOHKYPEHTHBIM UHTHOUTOp AUTUApOdOoIaTpelyKTasbl, KaTalu3upy-
IOIEeH CHHTE3 TeTparuApooIueBoil KUCIOTH. Ha B3auMOIEHCTBUU ¢ KAaKUM KOMIOHEHTOM OCHO-
BAaH MEXaHU3M JCHCTBUS ITOr0 mpernapara’?
A. AnopepmeHTOM. b. AKTUBHBIM IIEHTPOM EepMEHTA.
B. Annocrepuyeckum nneHTpom dpepmenta. [ [IpocreTnyueckoi rpymnmnoil.
. Cyberparom.

3adanue 3. Kpome H' u yriekucnoro rasa, cBA3bIBaHHE KHCIOPOA TeMOTTIOOMHOM PEryiu-

pyercs 2,3-6uchocdormuneparom, KOTOPhI NpuUcOoenUHAETCS K O€lKy B y4acTKaX, MPOCTpaH-
CTBEHHO yJlaJeHHbIX OT rema. Kak Ha3pIBaeTcs Takoi BUJ peryisuun?

A. Perynsiuust o npuHIUITY OOpaTHOW CBSA3H.

b. YacTu4aHbII poTeon3 MOJIEKYIIbI (hepMeHTa.

B. IIpucoennnenue win OTIIEIUICHHE OelIKa-perysiTopa.

I". [TprcoenrHeHIE WK OTIICTICHUE HU3KOMOJISKYJIsipHOTO 3 dexropa (MomysaTopa).

. ®ochopunrpoBaHre MOIEKYJIbI.

3aoanue 4. B knerkax E. coli cuHTe3 NUPHUMUAMHOBBIX HYKJICOTHIOB OCYIICCTBIISCTCS 10
cxeme metabomuueckoro nytu: CO, + NHz + 2AT®— P;— Py— YTO— LTO. [Ipu yBenuuenuu B
kierke KoHueHtpauuu L[T® cuHTe3 nNUMpUMMHAMHOBBIX HYKJIEOTHIOB INpekpamaercsa. Kakoi Bua
pEryJIALUUA OIUCaH?

A. Annocrepuueckas peryJsiusl. b. YactuuHblil mpoTeoauns.
B. ®ochopunuposanue monexyisl pepmenta. [ IIpucoennHenue 0en1koB HHTMOUTOPOB.
. OTmierienne 6e1K0OB HHTHOUTOPOB.

3aoanue 5. B MHKYOAaLlMOHHYIO Cpefy, COAEpXKallyl0 cyOCTpaThl ajJaHMH, aclapTar U Kpea-
THH, BHECTH (DepMEHTHI: aJJTaHUHAMHHOTpaHc(depasy, acnapraTaMuHOTpaHCpepa3y U KpeaTHHKUHA-
3y. Kakue oOmine npu3Haky XapakTepHbl IS 3THX GepMEHTOB?

A. ®epMeHTHI KaTaTU3UPYIOT OJIHY U TY K€ PEaKIHIo.
b. ®epMeHThI KaTAIU3UPYIOT OJUH TUII PEAKLIAN.

B. ABnstoTcst usopepMeHTHBIMU (hopMaMH.

I'. OcymecTBisIOT epeaady HEPBHBIX UMITYJIbCOB.
. ObnagaroT rpymnmnoBoi cnernu@uaHOCThIO.

ITAJIOHBI OTBETOB K pPellieHUI0 3aaHUii
Jlna camonposepku ucxoonozo ypoens snanuii: 1 — uer. 2 — A.3 —T.

na camocmoamenvnoit padomot:
11—b.1.2—B.21—B.22—T1.31—A.32—A,1.33—b.
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JlaGopaTopHnas padora (60 MuHyT)
HNHcTpyKuus K NpakKTHYecKOMY 3aHATHIO

Pa6ora 1. Konuuecmeennoe onpedenenue akmuenocmu Q-amuiasl CJiloHbl

Meroa OCHOBaH Ha ONPEJCICHUN HAUMEHBIIIET0 KOJIMYECTBAa aMUJIa3bl (IPU MaKCUMaJIbHOM
pa3BeCHUH CIIIOHBI), MOJHOCTHIO PACHICIUIAIONIETO BeCh JOOABICHHBIN Kpaxmal. AMuIa3Has ak-
TUBHOCTH CJIOHBI BbIpaxkaercst koiaudectBoMm 0,1% pacTBopa Kpaxmaya B MIUIAIUTPAX, KOTOPOE
pacmerigercst 1 mi1 Hepa3BeneHHoi citoHbl ipu 38°C B Teuenue 30 muH. B HOpMe amuiia3Has ak-
TUBHOCTbH CITFOHBI paBHa 160—320. AMuiia3Hasi aKTUBHOCTh 0003HAYaeTCs «A 38%30». Dror METOJT
LIUPOKO UCTIONB3YETCS JJISl ONIPEACIICHNS] AMIIJIa3HOM aKTUBHOCTU KPOBU U MOYH.

Tlopsoox evinonnenuss pabomwi. B 10 mpoOupok HanmuBaroT 1o 1 Mt Boabl U B 1-10 U3 HUX 100aB-
msirot 1 Mt passenenHoit B 10 pa3 cironsl. ComepKUMoe 3TOi MPOOUPKU MEPEMEHIMBAIOT, HECKOIBKO
pa3 BTATUBAs U BbIITycKas ®KUIKOCTh U3 muneTku. Habupaior B nunerky 1 M cMecH U TIepeHocsT ee BO
2-10 mpoOupKy. Coaep>KUMOe ITOM POOUPKH TIEPEMEIITMBAIOT M | MJT cMECH MEPEHOCST B 3-10 TIPOOHp-
Ky " T. 1. 10 10-i1 mpobupku. 13 10-i mpobupku otbupatot 1 M1 cMecu u BeUIHBaOT. Bo Bee mpoOup-
ku 100aBistroT 1o 1 Mt Bogel u o 2 mit 0,1% pactBopa kpaxmaia, MepeMeNIuBaroT, BCTPSXHUBAs MPO-
oupku, u nomemaroT B Tepmoctar rpu 38°C na 30 muH. [loce nHKyOauy NpoOUPKH OXJIaKAAIOT BO-
JOTIPOBOIHON BOJIOH, toOaBisitoT 1o 1 xarwie 0,1% pactBopa Hoaa u nepememnmBarot. [lpu peakuun ¢
HOJIOM JKHJIKOCTh B MPOOUPKAX OKPAILIUBAETCS B JKENTHINA, PO30BbIi U (proneToBbIil 11BeTa. OTMEYAIOT
MIOCJIEIHION0 TIPOOUPKY € KEITOM OKPAaCKOW, e TMIPOJIM3 Kpaxmaja IPOIIEN MMOJHOCThIO U JeIaroT
pacuer. [lomy4yeHHble JaHHBIE 3aHOCST B pabouyt0 TETPab B BUJIE TAOHIIbI:

I'uaponus kpaxmasa B IPUCYTCTBUM (DEPMEHTOB CJIOHBI IPH Pa3IUYHOM ee pa3BeleHuH

Pa3Benenne cJiaroHbI
1:20 | 1:40 | 1:80 | 1:160 | 1:320 | 1:640 | 1:1280 | 1:2560 | 1:5120 | 1:10240
IIpoOupxu
1-n1 2-51 3-q1 4-5 5-11 6-51 7-51 8-s1 9-11 10-s1

Okxkpacka pac-
TBOpa ¢ Ho10M

BriBogsl

Pacuem. OtmeTuB npoOHpKy, T€ THAPOIN3 KpaxMaia MpoIlel MOJHOCThIO MPH HAaUMEHbIIEM
KoJruecTBe epMeHTa (>kenTasi OKpacka pacTBopa), 1o KOJIMYECTBY HEPA3BEICHHOM CIIFOHBI B JTAHHOMN
MPOOUpPKE PACCUUTHIBAIOT aMUJIA3HYIO0 aKTUBHOCTh CIIOHBI MO CIEIYIOIIEH MPONOpIHu: 4 M CITFOHBI
pacmenunu 2 mi 0,1% pactBopa kpaxmana; 1 mi ciatonsl pacuienut X mi 0,1% pacTBopa kpaxmana,
rne A — KOJIMYECTBO HEpa3BeAECHHOW CIOHBL. Hampumep, xenTas oOkKpacka MOsSBWIAach B 4-if
npoOupKe, e ciaroHa Obuta pasBeneHa B 160 pa3; 1/160 mur carons! pacmenman 2 i 0,1% pactBopa
KpaxMmaina; | i1 HepasBeieHHO! ctoHbI paciienyi X mi 0,1% pacTBopa kpaxmana:

x=2'1"160/1 =320 mx 0,1% pacTtBopa Kpaxmaiia.

CiieioBaTenpHO, aMinasHas akrusHocts A 38°/30/ pasHa 320.

OTtBeT:

BriBoOa:
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Pabora 2. Konuuecmeennoe onpedenenue akmuenocmu amunasvt (Ouacmaszwvt) Mouu

MeTon OCHOBaH Ha ONpPENENICHUHM BPEMEHM, HEOOXOAMMOIO ISl IMOJIHOTO paCIIETICHHS
KpaxMaja B IPUCYTCTBUM | MJI MOYH. Y CJIOBHO 32 €IMHUILY aKTUBHOCTH aMMJIa3bl MOYM MPUHUMA-
10T KOJIMYECTBO (hepMeHTa, pacuiervisfioniee 2 Mr kpaxmana 3a 15 MUH. AKTUBHOCTh aMuia3bl BbI-
paxaroT KoaudecTBOM enuHuI] B 1 mi mouu. B Hopme ona cocrasisier 1-2 EJI.

Moua 310poBBbIX JIF0ei 001a/1aeT HU3KOM aMHUJIa3HOM aKTUBHOCTBIO MO CPAaBHEHUIO C aMHJIa-
300 ciroHbl. OmpesieneHne aKTUBHOCTU (L-aMUJIa3bl B MOYE U CBIBOPOTKE KPOBU LIMPOKO MCIOIB3Y-
€TCsl B KJIIMHUKE MPHU JTUArHOCTHKE 3a00JIeBaHMM MOIKEeNyA0YHOMN kene3bl. B 1-e cyTku 3a0oneBa-
HUS aMUJIa3Hasi akTUBHOCTD YBEIMUMBAETCS B MOYE U CHIBOPOTKE KPOBH B JIECATKHU pa3, a 3aTEM I10-
CTEIeHHO Bo3BpalaeTcs K HopMme. [Ipu moyedHoil HeOCTaTOUHOCTH aMuiia3a B MOYE OTCYTCTBYET.

B nerckom Bo3pacTe yBeNIMYEHHME aKTUBHOCTH aMuja3bl HaOII0JaeTcs MpU SIUIAEMHUECKOM
MapOTUTE, YTO YKA3bIBAET HA OJTHOBPEMEHHOE MOPAKEHUE TOKEITYyI0UHOM JKeJIe3bl BUPYCOM Iapo-
TUTa. Bupyc rpunna takke nopaxaer HOJDKEIYA0YHYIO KeJe3y, HO PEKe.

Ilopsiook evinonnenusi pabomsi. Ha cyxoe mpeamMeTHOe CTEKJIO KamaloT B pa3HbIX MECTax Io
onHoit kamte 0,1% pactBopa Hoaa B oauzae kanus (Bcero 8—10 karens). B mpobupky BHOCST 2 M
0,1% pactBopa kpaxmana, cogepskauiero 2 mr kpaxmana, 1 mu 0,85% pactBopa xjiopuaa HaTpus U
MOMENIAT MPOOUPKY B BOJsAHYIO OaHto npu temmneparype 37°C Ha 2 muH. Uepes 2 MUH, HE BBIHU-
Masi mpoOUpKy u3 6aHu, 100aBiA0T B Hee 0,5 MII MOYH, TEPEMEIINBAIOT U OTMEUYAIOT BpEMs Hadaia
peakiuu. 3aTeM Kaxaple 2—3 MUH CTEKIISTHHOM MajJoyKOi MepeHOCsT Karlllo CMECH U3 MPOOUPKHU Ha
IIPEeIMETHOE CTEKJIO B KaILJIKO0 pacTBOpa Ho/a U TakK MPOJOJIKAIOT JI0 TEX MOp, IIOKa OKpacKa Karjau
fo/la He mepecTaHeT U3MEHSTHCS, T.€. OCTaHeTcs kenToil. OTMevaroT BpeMs peakluud B MHUH. AK-
TUBHOCTh aMHJIa3bl MOYH PACCUUTHIBAIOT O (hopMmyIie:

Xex= 15/ (T 0,5),

rie Xe; — AKTUBHOCTh aMmiia3bl B 1 Mi1 mour; 15 — Bpemsi, HEOOX0IMMOeE ISl TIOJIHOTO pac-
HIeIUieHus 2 Mr Kkpaxmaia, MuH; 0,5 — KOJIM4ecTBO MOYH, B35ITO€ B PEAKLIMOHHYIO CMECh, MiI;, 1 —
BpeMs peaKIiy, MUH.

OTtBer:

BriBOa:

Iloonucs npenooasamens:

6. IEPEYEHb BOITPOCOB JJIs1 IOAI'OTOBKHU K KOJIVIOKBUYMY 110 TEMAM:
«XUMHUSA BEJIKOB, ®EPMEHTDBI»

1. Kmaccudpukanmmss u  QU3MKO-XUMHUYECKHE  CBOMCTBA  aMHUHOKHCIOT  (o0mme u
cneunpuyeckue). Ponb B CTpykTypHOH opranuzammu Oenka. [IpuMeHeHHMEe aMHUHOKHCIOT Kak
JIEKAPCTBEHHBIX IIPENapaToB.

2. llepBu4Has u BTOpHYHAS CTPYKTYpa OEIKOBOI MoJeKyIbl. CBS3H, CTAOMIM3UPYIOIINE UX.
OCoOEHHOCTH CTPOCHUS MENTHIHOM CBSI3U U UX POJb B POPMHUPOBAHUH MPOCTPAHCTBEHHON CTPYK-
TyphI Oenka (moctynarsl [lonmuara-Kopu). Buasl BropudHOI CTPYKTYpPHI.

3. TlonsTHE O HAIBTOPUYHOW CTPYKType Oenka. CTpyKTypHBIC B ()yHKIIMOHAJIBHBIE JIOMEHBI.
[Tpuumabl PopMUPOBAHUS TPETUIHON CTPYKTYPHI OETTKOBON MOJICKYJIBI.
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4. Tpernunas ctpykrypa Oenka. Cuibl, CTaOMIM3UPYIOMIAE TPETHYHYIO CTPYKTYpy. KoH-
(dbopmanoHHbIE U3MEHEHUS NTPU (YHKIIMOHUPOBAHUU OesikoB. [leHaryparus Oenka u (pakTopsl, ee
BbI3bIBatoNIME. Vcronp30Banme ABICHNS JCHATYpPAIlMH B MEIUIIUHCKON TPAKTHKE.

5. UerBepTuuHas cTpykTypa 6enkoB. I[IpenmMyinecTBa cyliecTBOBaHUs OEIKOB C YETBEPTUY-
HOW cTpyKkTypoil. KoonepaTtuBHble n3MeHEeHHUsT KOH()OpMaK MOJIUIIENTUIHBIX Lened npu QpyHK-
[IMOHUPOBAHUM OEJIKOB C YETBEPTHUHOW CTPYKTYpOH Ha mpumepe remorioOunHa. CpaBHHUTEIbHbIC
0COOCHHOCTH TPAHCTIIOPTA KUCIOPOIa FEMOTJIOOMHOM ¥ MHOTJIOOHMHOM.

6. OcHOBBI (DYHKITMOHHPOBAHUS OCITKOB.

7. PacTBOpUMOCTD OEJIKOB.

[Touemy Genku pacTBOpsrOTCS B Bojie? DaKTOPBI yCTOWYMBOCTH OEIIKOB B paCTBOPE.

—  BricanmBanue u ocaxaeHue 6enkoB. MexaHu3M U MPaKTHYECKOE UCTIONb30BaHUE.

—  Jlenarypanus Genka, feHaTypupyromye (hakTopbl, UCTIOIb30BAHUE B MEAULIMHE.

8. Tmaponus Genka. Buael ruaponmsa, poiib B OpraHu3Me.

9. MeTobl BbIIETCHUS U OUUCTKU OEJIKOB.

—  Dranbl Ucciel0BaHus CTPYKTYpPBI OeliKa.

—  Mertoab! 04MCTKH Oellka OT HU3KOMOJIEKYJIIPHBIX IPUMECEH.

—  IIpuHuuIBI pa3aeneHus 1 OUUCTKU O€IKOB METOAAMU XpoMaTorpapuu:

a) aIcOpOLIMOHHOM; 0) pactpeIennuTeabLHOM,;
B) HOHOOOMEHHOM; r) aphUHHOM;
1) Telb-XpoMaTorpaduei.

—  Vaberpanenrpudyruposanue. [lpunuun metoaa.

—  Dnexrpodopes. [Ipuniun Meroaa, MpakTUYECKOE MPUMEHEHHE. DIIeKTpodope3 B
MOJIMAKPUIaMUAIHOM rene. M3oanekrpodokycupoBanue.

— Meron «otnedaTkoB najibles» (Meroq Murpama). [IpuHimn metoaa, mpakTH4ecKoe
IPUMEHEHHE.

—  Hcnonws3oBanue BeCTepH-0J10T aHanu3a s uaeHTUGUKAIMU 6emkoB. OCHOBHBIE ATAIIbI,
npakThyeckoe npumenenue. [TonaTue «MoaeKyIsIpHBIA 30H».

10. Mertoab! HccieI0BaHUsI aMUHOKHCIIOTHOTO cocTaBa (MOHOOOMEHHas! XpoMatorpadusi) U
aMHHOKHCIIOTHOM MOCJe10BaTeIbHOCTH OenkoB U nentuaos (Canmxep, DnmaH, Akadbopu,
cekBeHaTop DamaHa - bara).

11. Cnoxusle 6enku. CTpoeHue, knaccudukanms, 6Mogoruueckas poyib KakJIo0ro Kjacca.

12. Kakue ¢yHKINHU BBITOJHSIOT B OpraHU3Me OEJIKU U MEeNTH 61?7

13. ®epmentsl, kmaccudukanus. YMeTh Ha3BaTh KiacC (epMeHTa U TOPSIKOBBIA HOMEp
KJ1acca Ha OCHOBaHMM MPUBEJCHHOMN peaKIH.

14. CgoiictBa (¢epmentoB. TepmonaOunbHOCTh, crneuuduyHocTh, BiausHue pH wu
KOHIIGHTpalluu cyOcTpaTa Ha akTUBHOCTh (epmeHTa. [loHATHE O KHHETHKE (epMEHTATUBHBIX
peakuuii. Koncranta Muxasnuca 1 IpUHIMIIBI €€ ONPEIEICHUS.

15. AxTuBHOCTH ()epMEHTA, €AUHHIIBI U3MEPEHUS AKTUBHOCTH.

16. AKTUBHBIN IICHTP U €TO CTPOCHHE.

17. KodepmenTsl, kiaccudukanus 1 pob.

18. MexaHU3MBI pETYIISIIUN aKTUBHOCTH (DEPMEHTOB, OOpaTHMasi 1 HeoOpaTuMasi peryJisius,
M30CTepUYeCKas U AIJIOCTepUIecKast peryisius, KOBaJeHTHas: MOAU(UKaLUs CTPYKTYphI (hepMmeHTa.

19. MexaHU3MBI peryisnnuu KomudecTBa GpepmenTa B kietke (cxema JIbBoBa-)XXako6a—MoHO).

20. UzodepmenTsl, npumepsl. bruonornueckas posb.

21. Tlpumeps! HCIIONB30BaHMS (PEPMEHTOB U MX PETYIISITOPOB B MEAUIIMHCKON MPAKTHKE.
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7. TEMA: BBEAEHUE B METABOJIN3M. HEHTPAJIBHBIE METABOJIMYECKUE ITYTHU
(OKUCJIMTEJBHOE JTEKAPBOKCHUJ/INPOBAHME IIBK,
JUMOHHOKMCJIBIN IIUKJI KPEBCA). U3YUYEHUE
OYHKIIMOHUPOBAHUS OTK

AKTYaJIbHOCTbH T€MbI

3HaHUE 3aKOHOMEPHOCTEH M OCOOCHHOCTEW MeTabosm3Ma HEeOOXOOUMO Ui JAlbHEHIIero
M3y4eHUs: OOMEHa YIJIeBOJIOB, JIMMUIOB U OEIKOB HA YPOBHE KIJIETKU U OPraHU3Ma, JUisi IOHUMaHUS
MEXaHU3MOB PETYJALNN UX METa0O0IM3Ma M BO3MOXKHON KOPPEKIIMH HapyIIEHUH 0OMEeHa BEIIEeCTB.
Y CcBOMB 3HaUEHHUE IIEHTPATbHBIX META0OINYECKHUX MYTeH ISl SHEprooOecneveHus KIeTOK, MOXKHO
MOHATh IPUYUHBI TUIIOKCUYECKUX COCTOSHUH M MX CBSI3b C KJIETOYHOM 3HepreTukoil. Ilockombky
HapyILICHUs SHEPTeTUYECKOro oOMeHa JieKaT B OCHOBE IMAaTOreHe3a MHOTUX 3a0oseBaHUil, 3HaHHE
MexaHuzMa (yHKIMOHMpOBaHUS IKiaa Kpebca mO3BOAMT Bpady TMPOBECTH NPABUIBHYIO
KOPPEKIHIO METabOIMUYECKUX HapyHIeHHH (KokapOOKCHiIa3a, KOMIIOHEHThI aJICHUIOBON CHUCTEMBI,
CYKIIMHAT U Ap.).

ean 3ansaTUs

[Tonmyunth npeacTaBieHne 0 MeTaboIU3Me, aHAOOJIMIECKUX U KaTaOOJMYECKUX MeTabonye-
CKUX IYTSAX, UX B3aMMOCBS3M Ha pa3iaudHbIX YpoBHsIX. ChopMupOBaTh NMpeacTaBieHUEe 00 OKUCIH-
TEJBHOM JIeKapOOKCHIIUPOBAHUM MUPOBUHOTPAHON KUCIOTHI M JIMMOHHOKHCIOM Iukie KpebGca
KaK [EHTPAILHBIX METAa0OIUYECKUX MYTAX, O 3HAUECHUH SJIEKTPOH- U MPOTOH- TOHOPHOU (hyHKIIMH
LTK nns nanbHEHIIMX OKUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIUN B IIETTH TKAHEBOTO JIBIXaHUS,
MOHSATH KaTabOoJIMYECKYI0 B aHaboanueckyro Gyrakmuu mukia Kpeodca.

TpeGoBanus K HCXOAHOMY YPOBHIO 3HAHMI

s nonnozo yceoenuss memvl HeOOXOOUMO NOBMOPUMD U3:

— Ouonozuu:

* TIOHATHS «OOMEH BEIECTB», «aCCUMMUIISLM, «IUCCUMUIILII U CBSA3b MEX]ly HUMH;

—  obwelt xumuu:

* TIOHATHE «OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIMM», CIIOCOOBI OKUCIIEHUS BELIECTB,
OCHOBBI OMO3HEPTE€TUKHU, IOHATHS «MAKPOAPrUUECKasi CBSI3bY», «MaKpOIPry;

— OUOOpP2AHUYECKOU XUMUL:

= crpoenue AM®, AJI®, ATD, nupodocdara, TMKapOOHOBBIX, TPUKAPOOHOBBIX KHUCIIOT, O
KETOKUCJIOT, THPOKCUKHCIIOT;
HOpmanbHOU Pusuonozuu:

* TIOHATHE «OCHOBHOM OOMEHY, 3HepreTuyeckas pojb 0OMeHa BEIECTB;

- yumonouu:

*  CTPYKTypa MUTOXOHJIPHUH;

—  Ouoxumuu:

*  KJIacC OKCHIOPEMYKTa3bl; JEruaporeHassl; crpoenue kodepmentos ®MH, ®AJ], HAJT',
HAJI®"; peakiu 1eKkapOOKCHIIMPOBAHISL.

JlJ1si npoBepKH MCXOHOI0 YPOBHS 3HAHUIT BBITIOJHUTE CJIeAYIONINe 3aaHUs:

3aoanue 1. K pacTBOpy ruJIpoOXHHOHA JOOABHIIM OKHCIUTEIb, B pE3YyJIbTaTe YeTr0 PacTBOP IO-
temHel. KakoBa npuurHa U3MEHEHUs1 OKPACKU TUAPOXUHOHA?

A. 'MIpOXMHOH MIPUCOEINHUI 2 3JIEKTPOHA.

b. 'napoxuHOH OKHCIUIICA.

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

I'. I'napoXxmuHOH BOCCTaHOBUIICS.

. I'mapoxuHOH oTAad 2 aToMa BOJOPO/a.
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3aoanue 2. Ilpoananuzupyiite GopMyibl yKazaHHBIX HUKE COSAMHEHUHN U YKAXKUTE, K KAKOMY
KJIacCy BEIIECTB OHU OTHOCSTCS:

A. JlukapOOHOBBIE KUCIIOTHI. b. TpukapO0HOBBIE KHCIIOTHI.
B. MoHOKapOOHOBBIE KHCIIOTHI. I'. a-KeTokucnaoTsl. . I'uaApOKCUKUCIOTHI.
(|JOOH (|ZOOH (|ZOOH (|ZOOH
CH, Cc=0 CHOH CH,
| | | | COOH
CH, CH, CH, HO—C—COOH |
| | CH,
COOH CH,
|
COOH
2.1 2.2 2.3 2.4 2.5

3aoanue 3. K HanMcaHHBIM HUXKE peaklUsIM 1oA00paTh (hepMeHTHI. YKa3aTh Ki1acc.

3.1 COOH COOH 3.2.
| | COOH CH;
CH, DAL PASTH, CH | |
| || 7 0=
CH CH
| 2 | CH3 C02 I!I
COOH COOH
33, TOOH TOOH
I — I
CHOH CH
| H,0 |
COOH COOH

Hpa@uﬂbHOCWlb pemeHud npoeepbnie, cConocmaesue ux ¢ SmajloHadmu omeenioe.

Bonpocs! nuis1 00cyxeHust

1. Merabonu3M, JUHEHHbIE U UKINYECKHEe METa0OIuYecKre MyTH, PEeryIsaTOpHbIe (Kitoue-
BbI€) ()epMEHTHI.

2. Karabonu3m u aHaOOIM3M, pa3audusl U B3aMMOCBSI3b MKy HUMH.

3. Peakiuu JeruapupoBaHus KaKk OCHOBHOHM CIIOCOO OKHCIIEHHUS BEIIeCTB B opranusme. [1u-
pUIMH3aBUCUMBIE W (pIIaBHH3aBUCUMBIE Jeruaporenassl. Pons ButamuuoB PP u B, B okuciurens-
HO-BOCCTAHOBUTENBHBIX peakiusax. Cxematudeckoe crpoenue kodepmentop HAJIY, HALD',
OAJl, DMH.

4. AnenunoBasi cucTeMa KJIETKH, €€ y4acTHe B dHepreTuueckoM odmene. LleHTpanbHast posb
AT® B mporeccax, CBsi3aHHBIX ¢ 3arpaToil sHepruu. CmocoObl cuHTe3a ATd: cybcrpartHoe,
OKHCIHUTENIbHOE U (hoTocuHTeTHUYecKOoe PochopunrpoBanue. [loHsTHE 0 MaKpodprax.

5. OkucnutenpHoe nekapookcunupoanue [IBK. IlupyBaraernaporeHasHslii  KOMIUIEKC
(pepmeHTBI, KOEPMEHTHI, CXEMA).

6. Huxn tpukap6oHoBsix kucioT (IITK) kak nentpansHbiii MeTabonumveckuii myTh. Jlokamu-
zanus pepmentoB LITK, cxema npouecca, pepmMeHTsI, KOYEPMEHTHI.
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7. deruaporenasusie peakiuu L{TK kak uctounuk Bogopoaa st CUCTEMbI TKAaHEBOTO JIbIXa-
Hus. JlekapOokcunupoBanue B nukie Kpebca kak mexanu3Mm oOpazoBaHust B kieTkax CO; — Ko-
HEYHOTO MPOyKTa KaTaboJiu3Ma COeIMHEHUH yriiepoa.

8. ®ynkuuu L[TK: uHTErparnBHas, katabonudeckas, aHaOOIWYecKas, dHEPreTHYecKas, BOO-
poJyioHOpHas. Peryssiius. AHAIUIEPOTHUECKUE PEaKIUH.

Jlutepartypa
OcHoBHas1
1. Buonocuueckas xumus / B. K. Kyxta [u mp.]. M. : Busom ; Munck : Acap, 2008. C. 133-139, 177-182.
Buonoauueckan xumms / A. 1. Taranosud [u ap.]. Musck : Bemm. mk. 2013. C. 90-102.
3. Koncnexm nexkuuit.

N

JonoaHurenbHast
Mappu, P. buoxumus genoseka / P. Mappu [u ap.]. M. : Mup, 1993.
Cmpatiep, JI. buoxumus / JI. Crpatiep. M. : Mup, 1985. T. 2. C. 6-21, 49-68.

N =

3aganus 1J151 CAaMOCTOATEILHON padoThI

Jl11a ycBOEHUs MaTepuasa TeMbI clieAyeT 0OpaTuTh BHUMaHUE HA TO, YTO:

1. ITK npencrapiser co00il KOHEUHBIN OOLIMN TyTh IJIi OKKUCJCHUS MPOJYKTOB pacmaaa
OE€JIKOB, KHPOB U YTIIEBOJIOB.

2. ITK ciy>XUT UCTOYHUKOM CTPOUTENIHHBIX OJIOKOB JJIsi POIIECCOB OMOCUHTE3a (TeM, aMHU-
HOKHCJIOTBI, TJIFOKO3a U T. 1I.).

3. BoNbIIMHCTBO TOTUIMBHBIX MOJIEKYJT BCTYHAIOT B IIUKJ B BHE aneTii-KoA.

4. B xone peakuuil LUKJIA JBaXAbl IPOUCXOAUT JI€KapOOKCUIIMPOBaHNE C 00pa30BaHUEM KO-
HeyHoro npoaykra — COas.

5. B pesynbrare 4eThIpex AETHIPOTreHA3HBIX PEaKIHii BOCCTAHABIMBAIOTCS TPU MOJICKYIBI
HAJT" u omna monekyna ®AJ]. DT BOCCTAHOBIEHHBIE NMEPEHOCYNKH OKMCISIOTCA 3aTeM B IENH
IepeHoca 3JIeKTPOHOB BHYTPEHHEN MeMOPaHbl MUTOXOHPUH.

6. LITK ¢pyHKIMOHUPYET TOIBKO B a3pOOHBIX YCIOBHSIX, TOCKOJIBKY pereHepalns BOCCTaHOB-
JICHHBIX KOQEPMEHTOB MPOUCXOANUT TOIBKO MPH TIEPEHOCE AIEKTPOHOB Ha O».

7. IlepeHoc 371E€KTPOHOB Ha KHUCIIOPOJ COINPSDKEH C OJHOBPEMEHHBIM oOpa3oBaHueM AT
(oxucnutenbHoe GocdopunupoBanne). CKOPOCTh ITUKIIA 3aBUCUT, B MEPBYIO OYEpE/lb, OT DHEpre-
TUYECKOTO 3apsaa KIETKH.

3aoanue 1. Y SKCIEpUMEHTAIBHBIX )HBOTHBIX HCCIIEJIOBANIM BJIMSHHUE BHTAMHHOB Ha CKO-
pocth LITK. Ilpu oTcyTcTBUM Kakoro ButamuHa ckopocts peakuuii L{TK He Hapymianacs?

A. llnanoxoOanaMuH.

b. TnamuH.

B. [IanTOTEHOBAs KHCIOTA.

I'. Huxotnnamu.

. PubognaBun.

3aoanue 2. B xone peakuuii nukia Kpedca npoucxoaut BoccTaHOBIEHHE KOPEPMEHTOB ye-
ThIpex JerujporeHas. Ykaxure cyocrparsl L[TK, npuyacTHble K MOSIBIEHHIO aTOMOB BOJOpOJA B
COCTaBE€ COOTBETCTBYIOMINX KOEPMEHTOB:

A. Iutpar.

b. a-Kerormyrapar.

B. ®ymapar.

I'. Manar.

J1. AkoHHTAT.

E. N3omuTpar.

K. Cykuunar.
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3aoanue 3. llonbepute HhepMEHTHI K COOTBETCTBYIOIIUM PEAKITUSIM:
1. Okcanoarnerart + anerun-KoA + H,O — nurpat + KoA-SH.

2. Uzonurpar +HAJT" — o~ ketormyrapar + HAJJHH' + CO»,

3. Cykuunuin-KoA + I'’/1® +H3PO,4 < cyknunat + ['TD + KoA-SH.
4, dymapat + HyO «»> manar.

A. ®ymaparruaparasa. b. llutparcunrasa.
B. Cykuunun-KoA-cunrerasa. I'. U3oumrparaeruaporesasa.

3aoanue 4. K xaxnomy hepMeHTY OJOEPUTE COOTBETCTBYIOLTUI KOPEPMEHT:

1. CykuuHataeruaporesasa. A. ©MH.

2. HAI[H'H+-;[er1/1):[poreHa3a. b. DA

3. ManaraeruaporeHasa. B. HAZ[+.

4. a-KerornyraparaeruiporeHa3Hbli I'. TII®.
KOMILIEKC ()EPMEHTOB. J1. KoA-SH.

E. JIunoesas xuciora.

Hpa6uﬂbHOCWZb pemeHuL? npoeepovnie, conocmasue ux ¢ SmajloHamil oneenios.

IIposepbTe Bamu 3HaHUSA (CAMOKOHTPOJIb YCBOCHH S TEMbI)

3a0anue 1. B uukie JMMOHHON KHUCIOTHI JUIs paciieruieHus auetuia-KoA ucnosb3yroTcs
BOCEMb ()€pPMEHTOB:

1) uuTpaTcuHTa3a; 2) akOHUTATTUAPaTasa; 3) U30LUTpATACTUAPOreHasa; 4) o—KeToryyrapar-
neruaporenasa; 5) cykuuHwi-KoA-cunrerasa; 6) cyKIMHATAEruAporeHasa; 7) ¢dyMmaparruaparasa;
8) ManataeruaporeHasa.

1.1. Hanmmmre XMMUYECKYIO PeaKIHio (cxema), KaTATn3upyeMyr0 Kax/IbIM U3 3THX (pepMEHTOB.

1.2. Kakoit koepMeHT Uil KOPEepMEHThI HEOOXOAUMBI JUTsl PabOThI TPETHETO, YETBEPTOTO, IIIe-
CTOT'0 ¥ BOCBMOTO (pepMeHTOB?

1.3. JIng kaxaoro u3 (EepMEHTOB YKaXHUTE, K KaKOMYy M3 IE€PEUMCICHHBIX HM)KE THUIIOB
NPUHAICKUAT KaTalu3upyemas MM peaklus: KOHJEHcalus, JAerujaparanusi, TuapaTanus,
NeKapOOKCHIMPOBAaHUE, OKHUCIUTEIbHO-BOCCTAHOBUTENbHAS peakius, (ochopunupoBanue Ha
YpPOBHE cyOcTpara, H30MepH3alus.

1.4. Yxaxure, K KAKOMY KJIaCCy OTHOCHUTCS Kax bl U3 pepmeHTOoB mukia Kpebca.

3aoanue 2. 'Y 3KcepUMEHTAIBHOTO )KUBOTHOIO Ha (DOHE BHYTPUBEHHOTO BBEJEHUS TIIFOKO3bI
ompeaenunn cHKeHue akTuBHocTH (QepmenTtoB I[TK. Kakue coeauHeHus sBISIOTCS
HETOCPEICTBEHBIMU UX UHTHOUTOpaMu?

A.HAJ®HH". B.HAJL'. B. HAJTHH".

I'. AT®. . AND.

3a0anue 3. Bymer IMm TPOWCXOMUTH HAKOIUICHHE OKCalloaneTraTra, €Clii K OKCTPaKTy,
conepkaremy cyocrpatel, ¢pepmenTsl U kodepmenTsl LITK, no6aBute anerun-KoA? OObsicHuTe
Bam otser.

3aoanue 4. B KTUHUKY TOCTAaBUJIM TTOCTPA/IABIIMX BO BPeMs 3€MIIETPACEHUS, HAXOIUBIINXCS
6e3 mumu 10 nueit. MccnenoBanus aktuBHOocTH (pepmeHToB L[TK (ummTpar cunHTassl u anbda-
KETOrJIyTapaT AETHIPOreHasbl) B JEHKOUMUTApHOW (paKkIMK KPOBU TMOKa3add PE3KOE CHHUXKEHHE
CKOPOCTH 3TOr0 rnpotiecca. Kakue mocneacTBus 3T0 UMEET AJIs opranusma?

A. OGe3BOKUBaHUE.

b. Camxenue ypoBus ATO.

B. CHmxenue ypoBHS ITIOKO3BI B KPOBH.

I'. O6pazoBanme OONBIIOTO KOJUIESCTBA IHAOTCHHON BOJIBI.
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3aoanue 5. B obOpazoBanuu anetuia-KoA u3 mmpyBara ydacTByeT MYJIbTH()EPMEHTHBIN
KoMIuiekc. Beibepute KodhepMeHThI, HEOOXOIUMBIE JIJIs1 PaOOTHI 3TOr0 KOMILIEKCA:

A. ®MH, HS-KoA, TII®, HAJT'. b. ®MH, HS-KoA, TII®, HAT', JIK.

B. ®MH, HS-KoA, TII®, HAI®®. T'. ®AJI, HS-KoA, TII®, HAJT, JIK.

JI. DAJT, HS-KoA, TIId, HAJ".

ITaJIOHBI OTBETOB K PelIeHHI0 3a]aHuii
Jlnsa camonpoeepku ucxo0Hozo ypoeHs 3HAHUIL:
1-6, . 21-A. 22-T. 23-J1. 24-b. 25-B.
3.1 — nerunporenasa, . 3.2 — nexapbokcunasa, IV. 3.3 — ngerunparasa, V.

Jlna camocmosamenvnou padomel:
1—A.2—B,I,E,K3—(1-5,2-T,3-B,4-A).4—(1-b5,2-A,3-B,4-5,
B,I', 1, E).

JlabopaTtopnas pa6ora (60 MUHyT)

HNHcTpyKuus K NPAKTHYeCKOMY 3aHATHIO

Pabora 1. H3yuenue ¢pynkyuonuposanusn L{TK no yovinu ayemun-KoA

Ipunyun memooa. Ilepsbiit atan LITK — peaxnus konaencanuu anetwin-KoA ¢ okcanoare-
TaTOM, KOTOpas OCYILIECTBIsIETCS HUTpaTcHuHTa30i. OOpa3oBaBIIascs JTUMOHHAs KHCIOTa MOABEP-
racTtcs IMPEBPAIICHUIO B IMKJIEC TPUKAPOOHOBBIX KHUCIIOT, a ocBobomuBiwmiics KoA-SH wmoxHO
OTIpeENsATh, UCTIONB3YS peakTuB PDonuHa (MosBIAETCS CHHEE OKpaimBanue). Eciu O61okupoBaTh
LTK mamonoBoit kucnoroit, To anetmi-KoA ne ucnonb3yercs u KoA-SH ne obpasyercs. s pa-
OOTBI UCIIOJIb3YEM T'OTOBBIN TOMOTEHAT MEYCHH.

CxeMa oCTaHOBKH OITBITA:

Ne ni/m Coaepxumoe npoOHpoK KonTpoas (M) OnbIT (M)
1 ®ocdarnsliii 6ypep pH=7,4 2,0 2,0
2 P-p anetnn-KoA 0,5 0,5
3 P-p okcanoarnerara 0,5 0,5
4 P-p manoHOBO# KUCTOTHI 1,0 —
5 DU3NOIOTNIECKUH P-P — 1,0
6 T'oMmoreHar neueHun 0,5 0,5
Wuky6anust 10 MUHYT TP KOMHATHOM TeMIiepaType
7 Peaxtns ®onuna A 0,5 0,5
8 Peaktus ®onuna b 0,5 0,5

PesyabTaT (OKpacka pacTBopoB):

BriBoOa:
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Pabora 2. H3yuenue ghynkyuonuposanus L{TK no odpazosanuto yznekucnozo zaza

Ipunyun memooa. Ilpu oxucnenun anetmin-KoA B LITK oGpa3yetcst yriekucisiii ras, KOTo-
pBIi CBSA3BIBACTCS TMAPOKCHIIOM KaNbLUS U ONpPEAEIseTcs MpU J00aBICHUU CEPHOW KUCIIOTHI MO
BBIJICTICHUIO My3bIPHKOB Ta3a.

CxeMa MocTaHOBKH OIbITA:

Ne i/ Coaep:xxumoe nNpooMpoK KonTpous (M) OnbIT (M)
1 ®docdarusiit 6ybep pH=7,4 2,0 2,0
2 P-p anernn-KoA 0,5 0,5
Ne i/m Coaepxxumoe npodupox KonTpouas (M) OmnbIT (MI1)
3 P-p okcanoanerara 0,5 0,5
4 P-p MasioHOBO# KHCTOTHI 1,0 —
5) WHKyOaIoHHBIN pacTBOP — 1,0
6 P-p Ca(OH); 1,0 1,0
7 I'omorenar neyesu 0,5 0,5
WNukyb6anus 10 MUHYT IpH KOMHATHO TeMIiepatype
8 0,11 p-p cepHOI KHUCITIOTHI 1,0 1,0

Pe3yabTaT (BblCICHHE YIJIEKHCJIOI0 ra3a):

BriBOa:

Pabota 3. H3yuenue ghynkuyuonuposanun I{TK no oopazoseanuto 60ccmanosumenbHulx K-

eueasienmoe

Ipunyun memooa. Ilpu oxucnenun anetni-KoA B LITK obpasyercs 8 atromoB Bosopoaa, Ko-
TOpBIE OTIIEIUISIOTCS MPHU YY4aCTUH COOTBETCTBYIOLIMX IETMIPOreHa3, B KayeCTBE aKIENTopa HcC-
nosp3yercs 2,6-nuxnopdenonunnodenon (2,6-AXPU). Ecnu mukn ¢pyHkuuonupyert, to 2,6-AXDOU
BOCCTAHABJIMBACTCS U 00ECIBEUNBACTCS.

CxeMa oCTaHOBKH OITBITA:

Ne n/m Conepxumoe npooUpoK Kountpoas (M) OmnbIT (MIT)
1 ®ocodarnsiii 6ydep pH=7.,4 2,0 2,0
2 P-p anetmn-KoA — 0,5
3 P-p YK — 0,5
4 JuctummpoBaHHas BOJia 1,0 —
5 T'oMorenar neuenu 1,0 1,0
6 0,0011 p-p AXDPU 1,0 1,0
WukyOanus 15-20 MUHYT IpU KOMHATHON TeMIlepaTtype

Pe3yabTaT (OKpacka pacTBOpoOB):

BriBoOa:

Iloonucv npenooasamensi:
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8. TEMA: BUOJIOTHYECKOE OKUCJIEHUE. OKUCJIMTEJIBHOE
POCPOPUJINPOBAHHUE.

AKTYaJIbHOCTbH T€MbI

3HaHue MmpoLecca OKUCIECHH BOAOPOAa B MUTOXOHIPHIX C 00pa30BaHUEM SHOTCHHOM BOJIBI,
KOTOpOE TMPOTEKAeT C BBIJCICHUEM 3HAYUTENILHOTO KOJIMYEeCTBa JHEPruu, 3aracaeMoil B
MAaKpOSPrudCCKux CBA3AX AT(D, H€O6XOI[I/IMO AJIs1 ITIOHMMAHUS OCHOBHOI'O IIYTH YTHJIM3allUU
KHCIIOpOJIa B KJIETKE B HOPME U MATOJOTHHU. | MIOPHEpreTuyeckrue COCTOSIHUS, BO3HHUKAIOLINE B
pe3ynbTaTte HapylieHus pPaOOTHl JBIXATEIBHON 1€MW, HApPYIICHUs CONPSDKEHUS JbIXaHUS U
dbochopunupoBanusi, HEAOCTATOYHOTO MOCTYIUICHHUSI CYyOCTpPAaTOB OKHCJICHHMs, JIeKaT B OCHOBE
pa3BUTHS MHOTHX MAaTOJIOTUYECKUX COCTOSHUN. JledeHne mocinenHuX TpeOyeT YeTKOoro
npejacTaBieHuss 00 OKuUCAUTENbHOM  (ochopunupoBaHuu, O crHoco0ax ero  peryisdluu,
3H€pI‘CTH‘ICCKOI71 IOECHHOCTHU Cy6CTpaTOB, MOCTAaBJIAIOIINX aTOMBI BOAOPOJa B AbIXATCIbHYIO ICIIb.
Hekortopeie u3 Hux (cyoctpatel nukia KpeGca — muTpar, CyKUMHAT) HCHOJB3YIOTCSA IS
KOPPEKIMU METa00IMUECKUX HapyLLIEHUH.

He MeHbLIyI0 3HAYMMOCTH JUIsl TIOHUMAHUS MOJICKYJISIPHBIX MEXaHHU3MOB 00€3BpEkKHBAHUS
TOKCHYECKUX BEIIECTB, JIEKAPCTBEHHBIX IPENapaToB, APYTrUX KCEHOOMOTHMKOB, CHHTE3a HEHACHI-
LICHHBIX XUPHBIX KUCJIOT B OPraHU3ME YEJIOBEKAa UMEET APYroil MyTh yTUIN3aLUU KUCIOPOAa, KO-
TOpBIA (YHKIMOHHPYET B SHAOIUIA3MATHUYECKOM PETUKYIIYME KJIETOK - OKCUT'€HA3HAs WJIM MHUKpPO-
COMaJIbHAsi CUCTEMA OKUCIICHUS.

ean 3ansaTus

[TonyunTs mpeacTaBlieHUE O JIOKATU3allUU, CTPOCHUU U (HYHKIIMOHUPOBAHUHM KOMIIOHEHTOB
[[BIX&T@HLHOﬁ nenu n CHUCTEMBbI MHUKPOCOMHOT'O OKUCJICHUA, 06 OKHUCJIINTCIIBHOM
dbochopunupoBaHun. Y CBOUTH, UTO COMpPsKEHUE AbIXaHUS U HOCPOPUINPOBAHUS CITY>KUT OCHOBOI
HOpMAJIbHOT'O 3HGpFOO6GCHC‘ICHI/I$I KJICTKH. HayT-II/ITI)CSI MNPUMCHATH 3TU 3HAHUS MPU IMOCICAYIOIICM
M3YYEHHH KIIETOYHOTO METa0O0In3Ma.

TpeGoBaHus K HCXOAHOMY YPOBHIO 3HAHUH
na nonnozo yceoenus memvi He0OX0OUMO NOGMOPUMND U3

—  obwel xumuu.

* TOHSATHUS «OKHCIEHUE» («OKUCIHUTEIb»), «BOCCTAHOBJIEHHE» («BOCCTAHOBUTEINDY),
«OKHUCIIUTENIbHO-BOCCTAHOBUTENIbHBIE PEAKLUNY, «PEJOKC-TIOTEHIIHA», «MAKPOIPTHUECKas CBSI3bY,
«MaKpOIPTH»;

—  OUOOp2aHUYECKOU XUMUU:

= crpoenue AT®D, ee poib Kak YHHUBEpPCAJIbHOTO Makpo3pra; 0apOMTypoBas KHCJIOTa U ee
MIPOU3BOJIHBIC;

—  yumonozuu:

* CTpPOEHHE MUTOXOHJPHAIILHOW MEMOpaHBI,

—  Ouoxumuu:

= KJacC OKCHJIOPEAYKTa3bl, MUPUIUH- U (pIaBUH3ABUCHMBbIE JE€THIPOTeHa3bl, CTPOCHHUE U
dyakmmonuposarne HAJI', ®MH, ®AJI; BogopongoHopHas dyHKms rmukia Kpebea; cybeTparst
L TK, mocrasiisitoiiie BOAOPO B JbIXATEIbHYIO LETIb.

JJ1s1 NIpOBEePKHU MCXOAHOI0 YPOBHS 3HAHMI BBINOJHUTE CJIeAyIOLIHe 3aJaHUs:
3aoanue 1. Kakve u3 npuBeIeHHBIX YTBEPKIEHUHN He XapakTepusyoT ATO?
A. IlyprHOBBII HYKJICOTHI. B. Nmeer nBe ryanuuHdochaTHbIE CBS3H.

b. YHuBepcanbHbII Makpodpr B KJIETKaX. I'. Umeet nBe hochoanruapuHbie CBA3H.
J1. SIBnsietrcs opMoii 3anacaHus, XpaHEHUs U NIepeaydl SHEPriH B KIETKaX.
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3aoanue 2. Kakue u3 Hke nepeuncieHHbix cyocrpatos L[TK He sBisitoTcs moHOpamMu Boj0-
poja JuIsl AbIXaTebHOM Lenu?

A. CyKuuHar. b. LuTtpar. B. Uzouutpar.

I'. ®ymapar. J. Okcanoauerar. E. Cykuunui-KoA.

3aoanue 3. Hanucate popmyny ATD, 0003HAUNB MAKPOIPTHUUECKUE CBS3H.

3aoanue 4. B unkne Kpebca mpoTekaroT 4eThIpe JeruporeHa3Hble peaKium:

A. M3ouutpar — o-KeToriyrapar. b. a-Kerornyrapar — cykuunuia-KoA.

B. Cykmunar — ¢ymapar. I'. Manar — okcayioanerar.

4.1. YKaxuTe COOTBETCTBYIOUIMIA KaX/10i peakuu (hepMeHT.

4.2. YKaXHATE COOTBETCTBYIOIINI KaXXI0M eruAporeHa3e KohepMeHT.

4.3. OTHecUTE KaXIyI0 JETHIPOTreHa3y K paspsay JMOO MUPUAUHOBBIX, JUOO (IaBUHOBBIX
JeTUpOreHas.

IIpasunbrnocms pewenuii npogepbme, CONOCMABUE UX C IMATOHAMU OMEEM08.

Bonpocs! 1u1s1 06cyxeHus

1. TxaHeBoe JbIXaHHE — MPOLIECC OKUCIEHUSI BOJOpOJa CyOCTpaTOB B JAbIXATEJIBbHOM LIENH ¢
o0pa3oBaHMEM SHIOTEHHON BOJIBI B KieTKax. OTinynst 00pa3oBaHusl BOJBI B IPOIECCE TKAHEBOTO
JBIXaHUS OT TAKOIO JKe mporecca in Vitro.

2. CrtpoeHHe KOMIIOHEHTOB JBIXaTEIbHOW IEMH, KOMITIEKCH (epMEHTOB, KODEPMEHTHI, Me-
XaHU3M (PYHKIIMOHUPOBAHUS.

3. Cxema [pIXaTelbHOH Iemu, MyHKTH (HOocHOpHIMpPOBaHUS, MEXaHH3M (OPMHPOBAHUS
JIEKTPOXUMUYECKOI 0 IIOTEHIIHAA.

4, MexaHn3Mbl MHTOXOHApUanbHOTo cuHTe3a AT®. H'-ATd-cunTaza. ConpsikeHne mpo-
LIECCOB JAbIXaHUS M (QochopminpoBanus. XemMruocMoTuueckas teopus Mutuemna. Koapournment
dbochopmupoBanus (P/O) g paznuyHbIx CyOCTpaTOB, MOCTABISIOMIMX BOAOPO B JbIXaTEIbHYIO
LeMb.

5. Perynsauus paGoTsl AbxaTenbHoM mermu U H'-ATd-cuaTasmL.

6. IlpuunHbl pa3BUTHS THIIOIHEPreTHMUYECKUX COCTOSHUH. Pa3oOlieHne OKUCIHUTENBbHOTO
dbochopmupoBanus (MexaHu3M, pazoOmuTenn). MHruOuTopsl mnepeHoca 3JIEKTPOHOB U OKHUCIIH-
TEJNBHOTO (pochopHIUpOBaHHUS.

7. MUKpOCOMaIbHOE OKUCIICHHE, €TO POJIb B KIIETKE.

Jlutepartypa
OcHoBHas
1. Buonocuueckas xumusi / B. K. Kyxra [ 1p.]. M. : Buxom ; Munck : Acap, 2008. C. 134-154.
2. Buonoeuueckas xumust / A. J1. Taranoswd [u ap.]. Murck : Bem. mk., 2013. C. 76 — 89.

3. Kowncnexm nexuui.
JononnureasHasi
1. Mappu, P. buoxumust uenoseka / P. Mappu [u ap.]. M. : Mup, 1993. T. 1. C. 111-139.

3agaHus 1J151 CAMOCTOATEIbHOM padoThl

Jl1sl yCBOEHUSI TeMbI HEOOXOJJUMO YSICHUTD, UTO:

1. OxkwucneHue BOIOpOAAa B IIEMH TKAHEBOT'O JIbIXaHUS SBISETCS OCHOBHBIM HCTOYHHKOM
SHEpPruy A peakuuu cunreza ATO.

2. Tlpomecc oOpazoBaHus BOJBI B OPraHW3ME W BHE €ro COBEpINaeTcsl ¢ BhIaeieHneM 210—
230 k/Ix/mMounb sHEprUn.

3. B opranusme cunTe3 HoO mpoMCXOIUT MpH yYaCTHH ABIXATEILHON IICTIH.

4. Yactp sHepruu 3toro npouecca (~ 40%) ucnonszyercs 1ist peakiiuu cuateza ATO.
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5. Peakius okucieHus: BOAOPOJa CyOCTPATOB B ABIXaTEIHHOM LIEMH B OpTraHU3ME COTpPSIKEHA
C MPOIIECCOM OKUCTUTENBHOTO (hochopumupoBanus (cuute3 AT® uz AJID u H3POy).

6. Kosddumment pochopunupoBanus (P/O) — 310 uncio moneit normomennoro @y, no-
weouwux na oopazoeanue AT®, B pacueTe Ha OJMH aTOM KHCJIOPOJA, UCIOJIB30BAHHbBINA B MPOIIEC-
€€ TKAHCBOI'O JbIXaHHS.

3adanue 1. Hamummre cxemy IObIXaTENBHON Ieny AJisi CyOCTpaToOB MUPHUINH3ABUCHMBIX JIC-
TUApPOreHas (Manar, o-KeTorIyTapar, H30IuTpar). YKaxuTe KoddduiueHT pochopuinpoBaHus.

3aoanue 2. HanumunTe cxemy AbIXaTeNbHOM Lienu Ui cyOCTpaToB, AETUAPUPYEMBIX C yda-
crueM @AJl. Ykaxure koapdunuent gpochopunupoBanus. Cxonbko ATD Oyaer cHHTE3UpOBaHO
MPY OKUCJICHUHU 5 MOJIb CyKIIMHATa?

3aoanue 3. Kakoe (kakue) W3 NpHBEIEHHBIX yTBepkAeHud BepHo? IlociemoBarenbHOCTD
PacrosoKeHUsI KOMIIOHEHTOB JIbIXaTEIbHOM LIETH OIPEIEIISIeTCA:

A. XMMHYECKON CTPYKTYpPOH NEPEHOCYUKA IJIEKTPOHOB.

b. BenuuuHoil pegokc-noTeHIMana (Eo/ ).

B. BennumnHO# IPOTOHHOTO 3IeKTPOXMMHIYECKoro notenuana (ApuH").

I'. ABnsieTca NpOM3BOIBLHOM.

3aoanue 4. IlopbepuTe K KaxJAOMYy KOMIUIEKCY JbIXaTE€IbHON IEMU COOTBETCTBYIOIIUI
HEeOEeIKOBBII KOMITOHEHT:

1. HAJIHH" : y6uxuHOH OKCHAOpEIyKTas3a. A. DAL
2. YOUXUHOI : TUTOXPOM C OKCUJOpPEAYKTa3a. b. T'em.
3. CyKuuHaTAeruIporeHasa. B. ®MH.
4. IluToxpoMOKcH/1a3a. I.HAT".
. Tem, Cu®*,

3aoanue 5. Ilogbepute K 3TUM ke (HepPMEHTATUBHBIM KOMILJIEKCaM (CM. 3ajaHue 4) COOTBET-
CTBYIOIIIME UHTHOUTOPHI:

A. Huaauner. b. CO. B. H,S. I'. Asug narpus. JI. AmMuran (6apOuTypoBasi KMCIIOTA).

E. Porenon. K. AatumunudH A. 3. Manonar.

Hpa@uﬂbHOCWZb pemeHud npoeepbnie, cConocmaesue ux ¢ SImajloHadmu omeenioe.

IIpoBepbTe Bamm 3HaHUA (CAMOKOHTPOJIb YCBOCHUSI TEMbI)

3aoanue 1. Kakoe (kakue) W3 MPHUBEICHHBIX YTBEPKACHHUH, COTJIACHO XEMHOCMOTHYECKOU
Teopun Mutuesia, HEBEpHO?

A. B mpomnecce (yHKIMOHMPOBAHUS IBIXAaTENbHOH IHemu Hpoucxomut mepeHoc H' gepes
BHYTPEHHIOIO MEMOpaHy B MaTPUKC MUTOXOHAPUIL.

b. DOueprus, Beyienstomasca npu Tpancnopte 3ekTpoHoB [, 11, IV koMriekcamu brxarenbHOM
LIETIH, UCTIONB3YETCs Ha IepeKauuBaHue POTOHOB U3 MAaTPUKCa B MEKMEMOPaHHOE IPOCTPAHCTBO.

B. B nmpouecce TkaHEBOTO /JbIXaHUS HAa BHYTpEHHEH MeMOpaHe MUTOXOHAPUHN (opMupyeTcs
IIPOTOHHBIN 3JIEKTPOXUMHUYECKHUM TOTEHIIUAIL.

I'. DHeprust 37€KTPOXUMUYECKOTO TOTEHIMajla Ha BHYTPEHHEH MHUTOXOHJIPHUAIBLHOM MeM-
OpaHe UcHoib3yeTcs Ui paboThl V KOMILIEKCa.

J1. O6paTHBIif TOK MPOTOHOB U3 MEKMEMOPAHHOIO MPOCTPAHCTBA B MATPUKC MO MPOTOHHBIM
kananam H'-AT®-cunTass conpoBoxaaercs cuatesom AT,

3adanue 2. Kaxue u3 creylomux yTBep K aeHnii xapakrepusyior H'-AT®-cuntazy?
A.V ¢depMeHTHBII KOMIUIEKC Ha BHYTpEHHEH MeMOpaHe MUTOXOHAPHIA.

b. Uurubupyercst OIUrOMULITHOM.

B. meeT npoTOHHBIE KaHAJIBI.

I'. Moxet nposiBisaTh AT®-a3Hy10 aKTUBHOCTb.
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J. Ilepexoaut B pabouee COCTOSIHUE MO/ BIMSHUEM JIBHKYIIIMXCS Yyepe3 Hee MPOTOHOB.
E. Marubupyercst aTpakTHIO3HIOM.

3aoanue 3. Ilpouiecc TKAaHEBOTO JIbIXaHUSI CTUMYJIUPYETCS MPHU A00ABICHUU K CYCIIEH3UH MU-
TOXOHJIPUH:

A. ATO. b. AJ1D. B. KCN. I'. BapOuryparos. . 2,4-Iluautpodenona.

3aoanue 4. [lpuunHaMu TUTIOIHEPTETUYCCKUX COCTOSTHUN (Hapymienue cuHte3a AT®D) B Mu-
TOXOHJPUSAX MOTYT OBITb:

A. Henoctatok cyOCTpaToOB TKAHEBOTO JIBIXAHUS.

b. HegocraTok kucnopona.

B. U3651TOK BuTamuuoB PP u B,.

I'. loGaBneHue Kk U30JMPOBAHHBIM JbIIIAIIUM MUTOXOHIPUSAM OJUTOMHUIIMHA.

J. Huskas konuentpanus AJI® B MaTpukce MUTOXOHJIPUH.

E. Pazo6mienue ¢ yuactuem 2, 4-nuHUTpOdEHOA.

3adanue 5. B KJIMHUKY NOCTYIWIA NAIMEHTKA C OTPaBJICHUEM CHOTBOPHBIMH IperapataMu —
MIPOM3BOAHBIMU 0apOUTYpOBOM KHCIOTHL. Kakue coequHEeHUsT HY>)KHO BBECTH OOJILHOM It BOCCTa-
HOBJICHHSI TKaHEBOTO JIbIXaHUS Ha NIEPUOJI BBIBEICHUS CHOTBOPHOIO IIpenapaTa U3 opranusma’?

A. U3zonurpar. b. Auun-KoA. B. Manar. I'. CykuuHar.

3aoanue 6. CtyneHThI B JabopaTtopHOU paboTe in VItro ucciemnoBaiy AeiHCTBHE MajoHaTa Ha
pan hepmenToB mukia Kpedca. Hakoruienue kakoro MetaboIuTa OHl OOHAPY KU ?
A. Manar. b. U3ouutpar. B. Cykumnar. [I'. Cykumaun-KoA. JI. a-Kerormyrapar.

3aoanue 7. Cxonbko Moiab AT® MoxkeT CMHTe3upOoBaThCsl PU OKUCIEHUH 1 MoJb cyOcTpara
B YKa3aHHBIX Ipoueccax?

1. Aueruin-KoA — CO; + H,O. A. 4 MOJIB.

2. Cykmuuar — VK. b. 10 monb.

3. a-Kerornmyrapar — I[VK. B. 7,5 moub.
I'. 6 MOJIE.

4. N3ouMtpar — CyKIMHAT.
5. Cyknunat — CO», H0.
ITAJOHBI OTBETOB K PellleHUI0 3aJaHuii

. 24 monb.

Jlna camonpogepKku ucxo0Ho20 ypoeHs 3HAHUIL:

1—B.

2—0b,T, ]I, E.

4.1 — (A — wzouurpar Al'; b — a-kerornyrapat JAI'; B — cyknunar AI'; I' — manar AT).

42 — (A-HAJI'; b-HAJ", ®AJI, TTI®, KoA, nmunoeas kucnota; B — ®AJ]; T — HAJT).
4.3 — (A, b, I' — nupuaunossie [['; B — dnasunosas /1I).

na camocmoamenwvnoit pabomoi:

1— Plo=25.2—"lp=15, cunresupyercst 7,5 AT®.3 — 5.4 — (1 -B; 2 -b; 3 — A;
4-M).5—@A-T,E2-K;3-3;4-A,b5,B, ).

JlaGoparopHasi padora (60 munyr)

NHCeTpyKIUS K NPAKTHYECKOMY 3aHITHIO

Pabora 1. H3yuenue peaxuyuit okucnumenvnozo ¢hocghopunuposanusn

Ipunyun memooa. Ilpn OKHUCIEHWN Pa3IMYHBIX CyOCTPATOB B JBIXATEIBHOW IIETIH BBICBO-
00X /1aeTcsl SHEPTUSl, YaCTh KOTOPON MCIONB3YETCs Ha PEAKIIHI0 OKUCIUTEIhHOTO GochopunupoBa-
Hus1. CTereHp MoCceTHEeTo (IHepreTHYecKast IEHHOCTh CyOCTPAaToOB) ONpPEIEIeTCs 110 YObIITH HEOP-
raanueckoro ¢ocdara (koapduruent P/O = 1,5-2,5). Ucnonb3ys paznuuHbie cyOcTpathl (10104-
Has, SHTapHasi, aCKOPOWHOBAsI KUCIIOTHI), olleHnBaeM 3((PEeKTUBHOCTh OKHCIHUTENBbHOTO (Pocdopu-

mupoBanus. Cozpepxkanue GochopHON KUCIOTHI ONMPEesieM B PeakiMi ¢ MOJIMO1aTOM aMMOHUS U
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PEAYIUPYIONINM PACTBOPOM aCKOPOMHOBOM KHCIIOTHI [0 HHTEHCHBHOCTH OKPAacKu oOpa3yromieincs
MOJINOIEHOBONU CUHU.

Xoo pabomei. B ueTbipe npoOUPKU BHOCST PEAKTUBBI COTJIACHO CXEME:

Ne Konrtpoun OnbIT

n Coaepxxumoe npodupox
5 1(mn) | 2 (vo) | 3 (mn) [4 (m)
1 NukyOarnnonHas cMech 1,0 1,0 1,0 1,0
2 DHU3NOTOTHYECKHI PacTBOP 0,5 — — —
3 PactBop 510J104HOM KUCTOTHI — 0,5 =2 —
4 PacTBOp sIHTapHOM KHCIOTHI — — 0,5 —
5 PacTBOp ackOpOMHOBOM KHCIOTHI + IIUTOXPOM C — — — 0,5
6 CycrieH3ust MUTOXOHIPHI 0,5 0,5 0,5 0,5

WNuky6auust 10 MUHYT IpU KOMHATHOM TeMIepaType, 3aTeM J00aBIsIOT:

7 PactBop TpuxnopykcycHoii kucnotsl (TXY) 1,0 1,0 1,0 1,0
8 PactBop MosOnaTa aMMOHWMS 0,5 0,5 0,5 0,5
9 Penyuupyromuii pactsop ®@ucke u Cybappoy 0,5 0,5 0,5 0,5
10 |Cogepxumoe Bcex mpoOUpok pa30aBUThH BOJIOH B 8 pas

WNuky6auus 10 MunyT.
Pe3yabrarhl:

— MHTCHCHUBHOCTb OKPACKHU I10 I-IeTI)Ipex621.HI~)HOI\/JI IKaJe:

— ko3¢ ¢punuent P/O:

PaGora 2. H3yuenue enuanun 2,4-ounumpogenona (2,4-IH®) na okuciumenwvhnoe ghocgo-
punuposanue

Ipunyun memooa. 2,4-JH® — pazobmutens pochopuanpoBaHus, CONPSKEHHOTO C OKHC-
nenueM. O0 aghgpekmuenocmu oxucnurensHoro GochopunrpoBanus CyIaT 1Mo yObUIM B UHKYOa-
IIUOHHOM Cpejie HeOpraHU4ecKoro (ocdara, KOTOPHI onpeaensercs, Kak onucato B padore Ne 1.

NoNe Coaepxxumoe npodOHpoK Kontpoab (M) | OnsbiT (M)
1 PacTBOp S0IOYHON KUCIOTHI 0,5 0,5
2 PactBop 2,4-JTH® — 0,5
3 DU3NOIIOTHICCKUHN paCTBOP 0,5 —
4 Cycnens3uss MUTOXOHIpUH 0,5 0,5
Wuky6anus 10 MUHYT IpH KOMHATHOM TeMIiepatype
5 PactBop TXVY 1,0 1,0
6 PactBop Monnbmara aMmmMoHus 0,5 0,5
7 Pexymupyromuii pactBop 1,0 1,0

Pe3yabTaThl (MHTEHCHBHOCTH OKPACKH):
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PaGora 3. Omkpvimue anvoecuodoezuopozenasvl 8 mojioke

®epMeHT BbIpabaThIBa€TCSI MUKPOOPTaHU3MAMHU, MOMAJAI0IIUMU B MOJIOKO u3BHE. [lo xumu-
YEeCKOU TPUPOJIE OH OTHOCUTCS K (PIIaBOMPOTEHHAM, CTIOCOOHBIM OKHUCISTH aJIbJICTH/IbI, B YaCTHOC-
Td, popmanpaerun. [Ipu gobaBieHUN K HEKHUISTYEHOMY MOJIOKY (opMaibAerujaa U METHICHOBOM
CHHHU aNbJETUAJICTUPOTreHa3a OKUCISIET (GOPMATBACTHI B MypPaBbHHYIO KUCIIOTY, 2 OCBOOOXKIat0-
1IMecs IPU ATOM IIPOTOHBI U 3JIEKTPOHBI MIEPEHOCATCS HA METHIIEHOBYIO CHb, BOCCTAHABIIMBAA €€ B
OecIBETHOE COeTMHEHHE.

Xoo pabomui. B onHy mpoOupKy BHOCAT 15 Kamenb KHISTYEHOT0 MOJIOKa, B ApyTryro — 15 ka-
nesib HEKUIIYeHoro. B kaxayto mpoOupky BHOcAT 1o karie 0,4% pactBopa Gopmaibaeruia u mo
kame 0,01% pactBopa MeTuineHOBOM cuHU. [IpoOHpKH BCTPSIXMBAIOT M 3aKpPBIBAIOT MPOOKAMU,
9TOOBI CO37AaTh OTHOCUTEIIEHO aHA3POOHBIE YCIOBUSI.

[Tpobupku momeniaroT B TepmocTaT npu 37°C 1 0TMEUaroT Yepe3 S MUH MOCTETICHHOE 00ecCII-
BEUMBAHKNE METHJICHOBOW CHHHU.

Pe3yabrar:

PaGora 4. Oonapysncenue kamanazol Kposu
B mporiecce TkaHEBOTO JBIXaHHUS 00pa3yeTcs HE TOJBKO BOJA, HO M TOKCHYHAS JUIS KIIETOK
MepeKuch Bojiopoia. PaznokeHne nepekucu BoIOpoAa KaTaTu3upyeTcsi reMcoepxKaimum GpepMeH-
TOM — KaTaJIa30M: KaTanasa
2 H,0, —— O, +HyO .

Xoo pabomui. B mpobupky BHOCAT 10—15 xanens 3% HyO; u 1 kammo kpoBu. OTMEUaloT BbI-
JIeJIEHUE Y3bIPbKOB KUCIOPOa.

Pe3yabrar:

Pabota 5. Omkpwimue nepoxcuoasoi

Kak u karamasa, mepokcumaza — remconepxammii pepment. Ilepokcunaza karaau3upyer
OKHCJICHHE HEKOTOPBIX BeIecTB ((heHOJbl, apoMaTHYECKUe aMUHbI) B MPUCYTCTBUU MEPEKUCU BO-
nopoja. B opranunsme MieKONMTAIOMIMX MEPOKCHAA3HOW AaKTHBHOCTBIO OO0JANalOT I'e€MOIJIOOMH,
MHOIJIOOWH M HUTOXpOMbI. OO aKTUBHOCTH NMEPOKCUAA3BI MOXKHO CYAUTH IO U3MEHEHHUIO OKPACKH
I'BasikOBOM CMOJIBI B IPUCYTCTBUU MEPEKUCH BOJIOPO/A.

Xoo pabomsi. B nBe mpoOUpKU HaNMBAIOT 1O 5 Kanenb 1% pacTBopa rBasikoBOWH CMOJIBI WIIH
1% pacTtBOpa OeH3uAMHA B JIEIIHONW YKCYCHOM KHcCJoTe U 1o 5 kamnenb 3% pactBopa H0,. B nep-
BYIO IPOOUPKY 100aBisOT | Karuio KpoBH, Bo BTopyto — 1 karutto HoO. Habmronaror 3a u3mene-
HUEM OKpPAaCKH.

Pe3yabrart:

BriBoa:

Iloonucw npenooasamensi:
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9. TEMA: IEPEBAPUBAHUME YIVIEBOJAOB. I'VTIMKOI'EHE3 U I''IMKOT'EHOJIU3.
I'VIMKOJIN3 U CIIMPTOBOE BPOXXEHHUE. OITIPEAEJIEHHUE IIBK B MOYE

AKTYaJIbHOCTH T€MbI

B nmpaxTuke Bpaya BCTpedaroTcs 3a001€BaHMUs, COMPOBOXKIAIOIIMECS HAPYIICHUEM TIepeBapu-
BaHHUs M BCACBhIBaHMSI YIJIEBOJOB MUIIM. J[MarHOCTHKA STUX COCTOSIHUI U MPaBWJIbHBIN MOAXOJ K
JICHCHHUIO OCHOBAHbI HAa 3HAHHWAX, NOJYUCHHBIX Ha 3TOM 3aHATUU. CocTosiHME THIIOKCHH YacTO
BCTpeuaeTcs MpH 3a00JIeBaHUAX BHYTPEHHUX OpraHoB. llepecTpoiiku BHYTPUKIETOYHOTO oOMeHa
MIPH TaKUX COCTOSHUSX 3aTParduBalOT W MPOIECC TIuKoim3a. Pa3Hbie opransl 001a1al0T HEOAMHA-
KOBOH CIOCOOHOCTBIO aIaiTUPOBATHCSA K TMIIOKCHU, YTO W JIGKUT B OCHOBE HANpaBICHHOrO Bpa-
4eOHOI0 BMELIATEIbCTBA. 3HAKOMCTBO C IPOLIECCOM TIIMKOJIM3A JIaeT NPEJCTaBICHUE O BO3MOXKHO-
CTSIX SHEPreTHYECKOro o0ecreueHus KJIETOK B aHa POOHBIX YCIOBUSX.

ean 3ansaTus

3aKpenuTh 3HaHUS IO CTPYKTYpPE YIJIEBOJOB KUBOTHBIX TKAaHEH U PACTUTENIbHBIX YIJIEBOJIOB
nuim. ChopMupoBath MpeacTaBieHrne 00 0COOCHHOCTSIX MepeBapuBaHUs YTIEBOAOB, TPAHCIIOPTa
TJIIOKO3bI B KJICTKH, O MOJICKYJIIPHBIX MCXaHU3MaX JACIIOHUPOBAHHUA U MO6I/IJH/133,III/II/I TJIMKOI'CHA,
(U3MONIOTMYECKOM 3HAUEHUM W PETYIALIHMH 3TUX IPOLECCOB. YCBOUTH aHAIPOOHBIE MPOIECCHI
OKHCJICHUA I''TFOKO3bI U UX 3HAYUCHUA.

TpeGoBanus K HCXOAHOMY YPOBHIO 3HAHMI

s nonnozco yceoenuss memvl HeOOXOOUMO NOBMOPUME U3:

—  OuoopzanHu4ecKol Xumuu:

= of1ee npejacraBieHue 00 yrieBoaax;

*  XHMHYECKOE CTPOCHHE M CBOICTBa MOHOCAaXapuIOB (TIIFOK03a, TaJlakTo3a, PPyKTO3a);
* CTpPOEHHE OJINTOCaxapuoB (MajbTO3a, JIAKTO3a, CaXapo3a);

*  CTpOEHHUE rOMOIOJINCAaXapua0B (Kpaxmall, [IJIMKOTeH, IeKCTPaHbl, LeJIII01032);
*  THAPOJIN3 TOJMCaxapuaoB in Vitro;

- Ouoxumuu:

= kiaccudukanus GepMeHTOB, MEXaHU3M JAEHCTBHSL, PErYJISIHU AKTUBHOCTH;

= nyrtu oOpazoBaHus AT® B kieTkax.

I_I.]'[ﬂ MPOBECPKHU UCXOTHOI'0 YPOBHH 3HAHUM BBLINOJHUTE cJeayrmue 3ajanmns:

3aoanue 1. Yxazath, Kakue€ MOHOCaXapHuIbl BXOJST B COCTAB CIICIYIOIIUX COSTUHEHUMN:

1. TI'moxo3a + riaroko3a. A. Jlakro3a.

2. I'moxko3a + gpykrosa. b. Manbto3a.
3. Tamakrtosa + rioko3a. B. Caxapoza.
4. ®pykTo3at riaroko3at rajiakrosa. I'. Padpunoza.

3aoanue 2. Kakve U3 mepeuncieHHbIX HIKE YIIIEBOIOB HMEIOT CBOOOHBIN MOTyaleTaabHbII
THJIPOKCHII U OyayT 00J1ajaTh BOCCTaHABJIMBAIOIIMMHU CBOWCTBAMH?
A. Caxapo3a. b. MansTo3a. B. Kpaxma. I'. JIakto3a.

HpCIGLUleOCWlb pewenuﬁ npoeepbnie, conocmaesue ux ¢ SmajloHadmMu omeenioe.

Bonpocsl 1151 00cyka1eHus

1. IlepeBapuBaHue yIiIeBOIOB, IPOAYKTHI, HAPYIIEHHUS NEPEBAPUBAHUS U X MOJIEKYJISPHbIE
MEXaHHU3MBbl, CUMIITOMBI, TIOJXObl K IUAarHOCTUKE U JieUeHUt0. Poslb KJIeTYaTKU U MEKTUHOB B MH-
TaHUU YEJIOBEKA.

2. BcacwiBaHWE TPOAYKTOB TEpEeBapUBaHUS YTIIEBOJOB, MOJICKYISIPHBIE MEXaHU3MBI, Hapy-
menus. Cyap0a BCOCABIIMXCS MOHOCAXapuI0B. TpaHCIOPT TIIIOKO3bI B KIETKH.
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3. CuHTe3 ITIMKOreHa, Ha3HaueHue, MOCIIE0BaTEIbHOCTh PEaKIMid, YHEpro3aTpaThl U pery-
JALUSL.

4. Pacnan (pochoponus, THAPOIN3) TIAMKOTEHA B MEYEHU M MBIIIIAX, OCIE0BATEILHOCTD
peaKuui, perysus.

5. I'mukxonu3, Ouomoruyeckas posb, CyOKIETOUHAs JIOKAIU3alus, 3Talbl (HEOKUCITUTEIbHBIMH,
IJIMKOJIMTUYECKOW OKCHUIOPEIYKIMH), PEaKU, (PEepMEHThI, SHEPreTHUECKUN BBIXOA M MEXaHU3M
obpazoBanust AT®. Perynsnus riaukoan3a, KIto4eBbie (hepMEHTHI.

6. CnuproBoe Opoxenue. Peakiuu, obmue ¢ rimkonn3oMm. Pasnuuue riavkonausa U CoUpTo-
BOI'0 OpOKEHUS, PETYISAIHUA.

Jlureparypa
1. Buonoeuueckaa xmmus / B. K. KyxTta [u np.]. M. : Buaom ; Munck : Acap, 2008. C. 155-172.
2. Buonoecuueckas xumus / A. J1. Taranoswd [1 ap.]. Musck : Bem. mk., 2013. C. 102-134.
3. Koncnexm nexkuuit.

3anaHus 1S CAMOCTOSATEILHOM PaGoThI

3aoanue 1. 3HaTh OCHOBHBIE 3Talbl IEPEBAPUBAHUS YTIICBOIOB B MUIICBAPUTEIHLHOM TPAKTE.
YcBOUTB, 4TO B TpoIecce MEpeBapUBAaHUsS YIJIEBOJOB NMPOUCXOAUT (DEPMEHTATHBHBIN THUAPOIU3
TJIMKO3UIHBIX CBsi3ed. 3alOMHUTH Ha3BaHUS (EPMEHTOB, MPUHUMAIONINX y4YacTHe B IMepeBapuBa-
HUU, U MECTO X 00pa3oBaHUsI.

3aoanue 2. BcnOMHHTH CIIOCOOBI BCAachIBaHHMS MOHOCAXapuaOB M3 KHUILICYHHKA B KpPOBb.
3HaTh, YTO MEPBOC XUMHUYECCKOE MPEBPAILCHHE TTIFOKO3bI B KJIETKaX — ee (pochopuinpoBaHue, Ka-
TAJIM3UPyEMOE TeKCOKNHA30H (TIIIOKOKHHA301). YMeTh HalMcaTh 3Ty PEaKLUIO.

2.1. PaccmoTpeTh cxemy IpeBpalieHus IIoK030-6-gocdara B KIeTke:

yFJIeBO}iBI TUATIA
I'moko3a

I'mukoreH «— ['1-6-0 — IIeHTO3bBI

AMUHOKUCITIOTbI¢— [IupyBar — JlakTar

2N

JIumu et CcO, H,O

3aoanue 3. 3aIOMHUTB:

a) U3 KaKUX MOHOMEPOB MOCTPOEH TJIMKOTEH;

0) KaKue CBSI3U COETUHSIOT MOHOMEPHI B MOJIEKYJIE TJIMKOT'€HA;

B) B KAKMX OpraHax MPEeUMYILECTBEHHO OTKJIa/IbIBAETCSI IIIMKOTEH.

3.1. BelyunTs peakiuu cuHTe3a u pacnazia (pochoponusa) rimukoreHa. Y MeTh NUcCaTh UX B
BHUJIE CXEMBI, 3aIIOMHUTH (PepMEHTHI. 3aIOMHUTH HEOOPATUMBIE CTA UK ITPOLIECCOB M PEAKIMH, CBSI-
3aHHBIE C MTOTPEOIEHUEM YHEPTHH.

3.2. 3anOMHHUTH pEeaKIMK CUHTE3a U paclaja INIMKOreHa, KaTaJIu3upyeMble PETyJIATOPHBIMU
(dbepMeHTaMHu.

3.3. OOBACHUTH MOJIEKYJISIPHBIM MeXaHU3M Mepexoia Gochopuiasbl U ITUKOTeHCHUHTA3bI U3
HEaKTUBHOI'O COCTOSIHUSI B aKTUBHOE.

3aoanue 4. YCBOUTH, YTO TIUKOJIU3 — CEPUS PEAKIINA, B PE3yIbTaTe KOTOPHIX TIIFOKO3a pac-
naaacTcsd Ha ABC MOJICKYJIBI ITMPYyBATa. VYMeTh IucaTh 3TU pCaKkuuu.
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4.1. OOpaTuTh BHUMAHUE HA TO, YTO:

— B IVIMKOJIU3€ MOKHO BBIICINUTH HECKOJIBKO 3TATIOB!

a) MOJrOTOBUTENIbHBIN (aKTUBUPOBAHHUE TIIIOKO3BI M Paciiaj II0K030-6-pocdara Ha 1BEe MO-
JIEKYJIbI TIIHIEpaIbaeTua-3-pocdaTa);

0) TTIMKOJIMTHYECKAs! OKCHIOPEAYKIIHS (OKUCIIEHHE TIHLepaibaerul-3-pocdara 10 nupysara
B a9POOHBIX YCIOBHUSAX WIH JIO0 JIAKTaTa B aHA3POOHBIX YCIOBUSX);

— OOJIBIIMHCTBO PEAKIINI TITHKOJIN3a, 32 UCKIIOYCHHEM TPEX, 00paTUMBI,
BCE NMPOMEXKYTOUYHBIE MPOYKTHI HAXOAATCS B POCHOPMIMPOBAHHOM COCTOSHUY;
UCTOYHUKOM (ocdaTa mpu raukonuse spisercs ATD;
obpazoBanue AT® mpu rIUKOIU3e HIET IMTyTeM cyOcTpaTHOro (hochopuIupoBaHHUsL.
4.2. CpaBHHUTH TTIUKOJIU3 CO CIIUPTOBBIM OpO’KEHHEM, YCTAHOBUTH CXOJCTBO M PA3INYHSL.

IIpoBepbTe Bamu 3HaHUs (CAMOKOHTPOJIb YCBOEHHSI T€MbI)

3aoanue 1. 'Y GOIBHOTO, CTPAAAIOIIETO SHTEPOKOIUTOM, MOCIE MpHEeMa MOJOKa MOSBHIUCH
auapest, Kouku, MmereopusM. C HeJJOCTaTKOM Kakoro (hepMeHTa 3TO CBA3aHO?
A. Amunasel.  b. Caxapasel. B. Jlakrazel. ['. Manberassl. [I. I 1MKoreHcuHTA3bI.

3aoanue 2. YacTh MOCTYNHBIIEH B OPTaHU3M TIIFOKO3bl OTKJIQ/IBIBAETCA B BUJIE TJIMKOTEHA.
Kakoii ¢pepmeHT yyacTByeT B ero cuHTe3e?

A. T'moko30-6-docdarasa. b. ®ocdopunasa. B. I'nuxorencuHTasa.

I'. a-1,4-I'muko3nnasa. . o-1,6-'muko3ugaza.

3aoanue 3. I'moko30-6-pochar — ocHOBHas akTHBHas (opma rimroko3bl. Kakol depmeHT
y4dacTByeT B ee 00pa3oBaHUU?

A. T'moko30-6-docdaTnernaporenasa. b. 'excokmnaza.  B. I'moko30-6-ocdarasa.

I'. I'mroko30-1-pocharypununtpanchepasza. . Pochormroxkomyrasa.

3aoanue 4. B rnukonuse UMEIOTCS peakIiy, MPUBOIAIINE K 00pa30BaHUIO0 MaKPOIPTHUECKUX
coequHeH. BoiOpaTh Takyo peakuuio.

A. ®ochonnokcuaneToH <> riuiepanbaerui-3-gocoar.

b. 3-®ocdornunepar <> 2-pocdoraunepar.

B. IIupyBar <> nakrar.

I'. I'maniepansaerua-3-gocdar <> 1,3-qudocdormmmepar.

J. I'moko3a — r10k030-6-gocdar.

3aoanue 5. I3BeCTHO, YTO B IIIMKOJIM3E€ UMEIOTCS peakLUu, CONpsKeHHbIE ¢ cuHTe3oM AT
nyTeMm cyoctparHoro ¢ochopunupoBanus. HaliTi Takyro peakuuio:

A. T'mroko3a— TIok030-6-ocdar.

b. ®pykTo30-6-pochar — ¢pykro3o0-1,6-gudocdar.

B. ®ochoanokcuaiieTon <>ruumepanbaerua-3-pocdar.

I'. Imuuepanpaerun-3-gpocdar <> 1,3-audocdornuuepar.

. ®ochoenonmupyBatr — nupyBar.

3adanue 6. B omHoit u3 peakumii ramkonusa odpasyercs HAJJHH'. Kakopa ero cyanba B
aHa’pOOHBIX YCIOBUIX?

A. YuacTByeT B IpEBpALLEHUH MajlaTa B OKCAJIOALIETaT.

b. Mcnonb3yercs 171 BOCCTAaHOBIIEHHS OKCAJIOaLEeTara.

B. SIByisieTcss HCTOUHMKOM 3J1eKTpoHOB 1 H' /s IbIXaTenbHOM Hernmy.

I'. IlpeBpamniaer nupyBar B JIAKTAT.

J1. Ucnionb3yetcst B cyOcTpaTHOM (GochOpHUINPOBAHUH.

49



JTaJ0HbI OTBETOB K PelIEHUI0 3aaHuil

Jlna camonpogepku ucxoo0nozo ypoeHa 3HaHuUlL:
1)1-b;2-B;3-A;4-T. 2)b,B,T.

JlabopaTopHnasi padora (60 MUHYT)
HNHcTpyKuus K NpaKTHYeCKOMY 3aHATHIO

Pa6ota 1. Crnupmoeoe opoicenue

CrupToBoe OpoxeHre — (PepMEHTATUBHBIN MPOIIECC paciajia IIIFOKO3bl C 00pa3oBaHUEM dTH-
JIOBOT'O CIIUPTA U YTJIEKUCIIOTO ra3a:

CeH1205 — 2C,H50H + 2COs.

[Tpouecc rnmkonn3a u OpOKEHUE MPOTEKAIOT OJMHAKOBO 10 00pa30BaHUs MUPOBHHOTPATHON
KHCIIOTHI C BbIICJIEHUEM TeIia U o0pa3oBanueM ABYyX MoieKyl AT®. B aHaspoOHBIX yCIOBUSX MOA
JCHCTBHEM JPOXIKeBOH AekapOokcminassl (TI1D) nupoBuHOTrpagHas KUCIOTA AEKapOOKCHIUPYETCS
U MPEBPALIAETCS B YKCYCHBIN albJeru/l, KOTOPbI BOCCTAHABIMBAETCS B 3THJIOBBIN CIIUPT MOA ACH-
CTBHEM aJIKOTOJIbJACTUIPOr€HA3BI.

Tlopsook evinonnenuss pabomol

1. ITpoOupky Ha 1/3 3amOJTHSIOT PACTBOPOM APOKKEH, HOIUBAIOT JOBEPXY 5% pacTBOp IIIIO-
KO3bI U 3aKPBIBAIOT KOPKOBOW MPOOKOW CO CTEKIITHHOM TpyOKoii. Takoi OpoauIbHBIN armapar mo-
MenraloT B tepmoctaT npu 37°C na 30-50 MuHYT (B 3aBUCMMOCTH OT aKTHMBHOCTU (pepMEHTOB
npoxokeit). Korma B mpouecce OposkeHust MpoU30iIeT HAKOIJICHHE Ta3a B BEpXHEH 4acTH Mpooup-
KH, IPOJICIIBIBAIOT KauecTBEeHHbIC peakinu Ha CO, U crupT.

2. Obnapyxenune CO, B 6ponunbHbiii anmnapat HanuBaoT 10% pacTBop eIKoro HaTpa mouTH
70 KpaeB MPOOUPKH M, 3aKPHIB OTBEPCTHE OOJBIINM TAaJbIEM, TEPEMEIINBAIOT €€ COACPKUMOE.
VYriekucablid ra3 norjaomaercs meloublo, CO3/1aBasi BAKYyM, U MaJiell PUCACHIBAETCA K OTBEPCTHUIO
MPOOUPKH.

3. O6HapysxeHue >TunoBoro cnupra. CupT MOXKHO OTKPBITH C TIOMOIIIBIO pEaKIUU Toyde-
HUs Hogodopma:

C,Hs0H + 41, + 6NaOH — CHI3; + 5Nal + HCOONa + 5H,0.

st 3TOTO OKOJIO 2—3 MII KHAKOCTH W3 OPOJIUIIBHOTO ammapara OT(QUIBTPOBBIBAIOT B MPO-
OupKy, 100aBISAIOT HECKOIBbKO Karenb 10% pacTBopa #oa 10 MOTydeHH s )KEeATOr0 OKPAIIuBaHus U
HarpeBaroT, He JOBOJS /10 KUIEHUS, B IUIAMEHU COUPTOBKHU. Uepe3 HEKOTOpoe BpeMs OIIlyIIaeTcs
XapaKkTepHbIH 3anax Hogodopma.

Pe3yabrart:

Pabota 2. Konuuecmeennoe onpeodenenue nuposunozpaoHoil Kucionosl 6 moue

[TupoBuHOrpasHas KUCIOTa — OJUH M3 MPOMEXKYTOUYHBIX MPOJIYKTOB YIJIEBOJHOTO OOMEHA.
B aHa’poOHBIX yCiOBUAX (TUIIOKCHUS) MMPOBUHOTIPAHAS KHUCIOTAa BOCCTaHABIMBAETCS B JIakTaT. B
a’pOOHBIX YCIOBHUSX MHUPOBHUHOTPATHAS KHCIOTAa TOJ BIUSHUEM MHPYBATACTHAPOTEHA3HOTO KOM-
mekca (kopepmentsr: TTI®, numoesas kucora B Buzae amuaa, KoA-SH, HAJ", ®AJT) B pe3yims-
TaTe OKUCIUTEIHLHOTO NeKAapOOKCHUIMPOBAHUS TMpeBpamaeTcs B aneTwi-KoA, KOTOpBIH B IUKIE
Kpe6ca oxucnsiercs 1o CO;, u H0.
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3a cytku ¢ Mouoii Beiiernsiercst 113,7-283,9 mxmons/cyT (1025 Mr) mupoBHHOTPAIHON KUCIIOTHL

Ilpunyun memooda. IlupoBUHOTpagHAs KHUCJIOTA, B3aUMOJCUCTBYS C 2,4-TUHUTPOEHUII-
THJIPa3HHOM B LIENIOYHOU cpeze, o0pasyer 2,4-TuHUTPOPEHUITHAPA3OHBI THPOBUHOTPATHOMN KHC-
JIOTHI YKENTO-OPaHKEBOrO 1[BETa, MHTEHCUBHOCTh OKPAIIMBAHUS KOTOPBIX MPOMOPIHMOHATbHA KOH-
HEHTPAIMK TUPOBUHOTPATHON KHUCIOTHI.

Xoo pabomui. bepyT 2 mpoOUpPKU: B KOHTPOIbHYIO HanuBawT 1 Ma H»O, a B onbiTHYr0 — 1

MJI MOYM. 3aTeM B 00e mpoOupku npuimBaioT 1mo 0,5 mi 2,4-auHATpOGEHIITHAPa-3MHOBOTO p-pa U
octapisioT Ha 20 MUH IpU KOMHATHOM TeMrieparype. [locie 3Toro B Kaxayro npoOupKy 100aBisi-
10T 110 5 M 0,40 NaOH u gyepe3 10 MUH KOJIOpUMETPUPYIOT ONBITHYIO IPOOY MPOTHUB KOHTPOJIBHON
poObI Ha peakTUBHI (KIOBETHI 10 MM), C 3€JIEHBIM CBETO(DUIBTPOM.

Pacuer mpoBOIAT MO TOTOBOMY
kasmOpoBouHomy Tpaduky. Haiinen- 9
HyI0 BEJIMYMHY YMHOXAlOT Ha cyrod- 0.5 '
HbIi uype3 (1500 M mst My>KYuH |
1200 mu1 st SKEHIUH) W TMOJIYy4aroT

o 04
coJiepKaHUE TMHUPOBUHOTPATHON KHC- ‘
JIOTBI B CYTOYHOHN MOYE.
0,3
OTtBeT:
02 |
01 |
KauHHKO-THarHOCTHYECKOE 0 Cner],
| | | .A'Kr&_
3HadyeHue. Ilpu aBUTAaMUHO3E U THIIO- - { .
p 10 20 30

BUTAMHHO3€¢ B1 B KpOBU U JAPYTrUX TKa-

HSIX, OCOOCHHO B MO3re, HAKAIINBACT- Kanu6poBouHslii rpaduk 3aBHCUMOCTHU BETUYHMHBI ONITUYECKON
ca OOJBIIOE KOJUYECTBO IMAPOBUHO- wiotHocTH pactBopa (D) ot konnentpanuu [1BK B mpobe
I'PaJHOM KUCJIOTHI U YBEIUYMBAECTCS €€

BBIJICJIEHUE C MOYOM. Coz[epxcaHI/Ie 3TOW KHUCJIOTHI B KpOBH BO3pPAaCTACT IIPU CaXapHOM I[I/Ia6eTe,
CepJICYHON HEJOCTATOYHOCTH, TUTIEP(PYHKINH TUTTOPU3APHO-aAPEHATOBON crucTeMbl. KomndecTBo
HI/IpOBI/IHOFpa)IHOI\/'I KHCJIOTBI YBECIIMYNBACTCA ITOCJIC BBCACHUSA HCKOTOPBIX JICKAPCTB — KaM(l)OpBI,
CTPUXHHHA, afpeHaINHA. [Ipu HapKo3€e coaepKaHNEe ITOU KUCIOTHI B KPOBU CHUKAETCSI.

BriBOa:

Iloonuce npenooasamens:
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10. TEMA: ITYTH METABOJIM3MA IIUPYBATA. TJIOKOHEOT'EHE3. ADPOBHBIN
PACITAA I'/TIOKO3b1 10 KOHEYHBIX ITPOAYKTOB (CO; 1 H,0).
KOJIMYECTBEHHOE OIIPEJAEJIEHUE I''TIOKO3bI B KPOBHU

AKTYaJIbHOCTDH T€MbI

N3y4aroTcst eHTpalbHbIC IyTH, 00CCIICYMBAIOIIUE CBsI3b aHA00JIM3Ma U KaTaboJnM3Ma, MyTH,
B KOTOPBIE BOBJICUECHBI OCHOBHBIC MUIIICBBIC BEIIECTBA (YIIIEBOBI, OCIKH, KUpPHhI). [loHMMaHue 3HA-
YCHHSI IICHTPATbHBIX META00IMYECKUX MyTeH, a9pOOHBIX MPOIECCOB OOMEHA TIIFOKO3BI JIJIST SHEPIo-
o0ecriedeHrsl KIETOK Pa3IMYHBIX OPTaHOB MO3BOJICT MOHITh MEXAaHU3MbI HAPYIICHUS ()YHKIUN
OTJICIBHBIX OPraHOB M CHUCTEM IPH TOPMOXKCHHHM 3THX IPOLECCOB (THIONIMKEMHYECKas KOMa,
uiemMusi 1 MHPApKT MHUOKapaa U JAp.). B MeIUIIMHCKOW MPakTUKE HEKOTOPBIE MPOMEKYTOYHBIE
MPOJIYKTBl 3THX MyTEH HCIOJB3YIOTCSA I KOPPEKIMH METa0OJUYEeCKHX HapyIICHHWH (JIMMOHHAs
KHCIIOTa, HHKOTUHAMHM/I, KOKapOOKcHiia3a, KOMIIOHEHTHI aJICHUIOBOI cUcTeMbI U Ap.). Conepkanue
TIIOKO3bI B KPOBU — OCHOBHOH OHMOXMMHYECKHH IMOKAa3aTelb COCTOSHHS YIICBOJHOTO OOMEHA B
opraam3me. OTKJIOHEHHE €r0 OT HOPMBI MPOMCXOAUT MPH psje 3a0oneBannid. Ha 3ansaTtuu usyda-
I0TCS MEXaHU3MbI TOAJIEPKAaHUSI HOPMAJIBHOTO YPOBHSI TJTIOKO3bI B KPOBHU.

ean 3ansaTus

3akpenuTh 3HaHUA 0 MyTAX npeBpaienus [IBK B kieTkax B 3aBUCUMOCTH OT YHEPreTHUECKO-
ro craTyca U 0COOCHHOCTEH OKHCIUTEILHOTO MeTaboim3Ma KIETOK, O TIIFOKOHEOTCHE3e KaK BaX-
HOM TIpoIlecce MOAJIepKaHus YPOBHS III0OK03bI B KpoBH. CHOPMUPOBATH MPEICTABICHHE O B3aHMO-
CBSI3M IEHTPATBHBIX MyTe MeTabonm3Ma ¢ a3pOOHBIM TTHKOJIW30M. OBIAACTh TIIFOKO300KCHIA3-
HBIM METOJIOM KOJIMYECTBEHHOT'O ONPE/CIICHHUS TTIIOKO3BI.

TpeGoBanus K HCXO0AHOMY YPOBHIO 3HAHMI

s nonnozco yceoenuss memvl HeOOXOOUMO HOBMOPUMND U3!
— OU0Op2anHuUUecKOll Xumuu:

*  peaKkLUU OKUCIUTEIBHOIO JeKapOOKCHIMPOBAHUS O.-KETOKHUCIIOT;

*  peaklMH aJIbJI0JIbHONW KOHJICHCALlNH;

* [IPUPOJAHBIE MAKPOIPIMUECKHUE AMIIMPYIOIINE PEATEHTHI;
— Ouo102UYeCKOU XumMuu:

* TKaHEBOE JIbIXaHUE, CyOCTpaThl, MEXAHU3M;

*  TJIMKOJIW3,

= OKHucIHTENIbHOE AekapOokcuimupoBanue [1BK;

*  IMKJI TPUKapOOHOBBIX KUCIIOT.

JlJ1s1 NpOBEPKHU MCXOAHOI0 YPOBHS 3HAHMI BBINOJHHUTE CIeAYIOIINE 3aJaHUS:

3aoanue 1. IllonoOpath K KaXKI0MY PEPMEHTY COOTBETCTBYIOLIUI KOPEPMEHT:

1. HAJIHH" — seruaporenasa. A. DAL

2. QH; — nerupporenasa. b. 'em.

3. LluroxpoMokcuaasa. B. ®DMH.

4. ManateraaporeHasa. I.Tem, Cu".

5. CykuuHaTAeruIporeHasa. J.HAL.
E. HAJI®".
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3aoanue 2. Yka3aTh, B KAKUX pEaKLUAX INIMKOJIM3a UCIOJIb3YETCs, @ B KAKUX CUHTE3UPY-
erca ATOD:

1. 2-®I'K < ®EIIBK. A. Ucnonszyercss AT® xak qorop GocharHoi rpynmsl.
2. 3-OT'A & 1,3-1DT'K. b. Cunresupyercst ATOD.

3. ®p-6-p — Pp-1,6-dd. B. Peaknus He cBsi3ana ¢ 3arpatoil wim cuaresom ATO.
4. ®EIIBK — I1BK.

5.T'n — rn-6-o.

6. 1,3- JIOTK <> 3-OT'K.
7. ®p-1,6-bdh «>3-BI'A + DJIA.

3aoanue 3. Yxa3aTh, K KAKOMY KJIACCy OTHOCSATCS IEpEeUYHCIIEHHbIE (DePMEHTHI:

1. 'ekcokunasza. A. OkcuaopeayKTasbl.
2. Anpnomnasa. b. JInasel.

3. ®ochodpykToknHa3a. B. JIura3er.

4. ®ochornumeparkuHasa. I'. Tpauncdepassbl.

5. Herunporenasa 3-OI'A. . T'mapona3sl.

6. Enonasa. E. U3omepa3sbl.

7. IlnpyBaTkuHa3a.
8. Tpuozodocharuzomepasa

3aoanue 4. 3aIOMHUTB, YTO a3pOOHBIN pacna INIFOKO3bl — 3TO MPOLECC MOJHOTO OKUCIICHUS
ee 10 CO;2 u HyO. OH BkitOYaeT peakiuu a3poOHOW JUXOTOMUHU (CpPaBHUTH C aHa3pOOHOMN) U 1o-
ClIeyIOIllee OKHMCIICHUE TMpYyBaTa B 001IEM IyTH KaTabosin3Ma.

4.1. HammcaTp peakiuu, KaTaJU3UpyeMble OTIENbHBIMH (epMEHTAMU MHPYBaTACTHIPOTe-
HA3HOT'0 KOMILJIEKCA.

4.2. Onpenenutsb kosnnyectBo Mosie AT®, cunTe3upyeMoe 3a cueT AeruapupoBanus 1 Mois
[1BK. Jlns storo:

a) HAHMIITUTE CyMMapHOE YpaBHEHHE OKUCIUTEIHLHOTO IeKapOOKCHINPOBAHMS,

0) MOKaXXUTE MyTh OT BOCCTAHOBJIEHHOTO KO(EpMEHTa JI0 KUCIOPO/Ia;

B) BCIIOMHUTE onpejienenne kodpduurenta GpochopriinpoBaHus U pacCUUTalTe €ro AJis 3To-
ro mpolecca.

3aoanue 5. BcoMHHMTE MOCIENOBATENbHOCTh PEAKIIMM, COCTaBISIOUIMX LUTPATHBIA ILIMKII,
Ha3BaHUE (PEePMEHTOB, KATAIN3UPYIOLIMX 3TH PEaKIUH, U UX KO(PEPMEHTHI.

5.1. Ucnonw3yst cxemy CBSI3M OOIIEro MyTH KaTaOoiau3Ma C [ENbl TKAaHEBOTO JIbIXaHUs, TIPO-
CIIEINTE MYTh BOJAOPO/IAa OT OKHUCISIEMbIX CYOCTPaTOB K KUCIOPOAY U oleHuTe Bbixoa AT® amis oT1-
JIENIbHBIX PeaKkuil 1 001ero MyTu KaTaboaru3Ma B IEJIOM.

5.2. [loacraBbTe B ypaBHEHUE COOTBETCTBYIOIINE KO3(DPUIIUEHTHI:

ECI-E—(F'—CODH + O+ AP + v — COz + AT® + HzO
o

s sToro:

a) HalWJUTe Ha CXeMe CBS3HM OO0IIero MyTH KaraboyiM3Ma ¢ IENbI0 TKAHEBOTO JIBIXaHUS peak-
MK, B KOTOPBIX IMIPOUCXOONUT )IeKap6OKCI/IJ'II/Ip0BaHI/I€, BBIITUIIINUTC HA3BaAHUSA MeTa6OHHTOB, KOTOPEBIC
NeKapOOKCHUITUPYIOTCS;

6) Haﬁ}lHTe Ha CXEMC pCaKIUH ACTUAPUPOBAHUA U BBIIMUINUTC HA3BAHWA IICPBUYHBIX JOHOPOB
BOJIOPOJ1a;

B) HaliIUTE HA CXEME KOMITOHEHTHI JIbIXaTEeIbHOM 1IN, HA KOTOPhIE MOCTYMAeT BOJAOPO OT
MEPBUYHBIX JOHOPOB;

T') paccTaBbTe KO3(PPUIIMECHTHI B ypAaBHCHHH.

Hpa@uﬂbHOCWZb pemeHud npoeepbmnie, conocmasue ux ¢ ImajloOHamMu omeenioes.
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Bonpocs! puis1 06cyxneHust

1. Ilupysar kak ueHTpanbHblii Metabonut. [lytu mpespamenus [IBK B 3aBucumocTtn ot
HHEPreTHYECKOro CTaTyca U 0COOEHHOCTENH OKUCIUTEIHHOIO MeTaboIM3Ma KIETOK.

2. Boccranosnenue nupyBaTa B Jaktar (peakuwus, uzodepmentsl JI/IT, Ha3HaueHHE peak-
i), uka Kopu. YTunusamus nakrata KJIeTKaMH.

3. I'mokoHeorenes (Ha3Ha4yeHUE, CyOCTPAThI, KIIOUYEBbIE PEAKIIMUA U (EPMEHTHI, PETYIISINs,
SHEPro3aTpaThl).

4. AspobHoe okucienue rioko3sl 10 CO, u HyO (3Tamsl, cOnpsibkeHHEe ¢ MPOIECCOM OKHC-
auTenbHOro QochopunupoBanus, s3HepreTuka). UenHouHbIe MEXaHU3MbI TPAHCIOPTA IUTOILIA3Ma-
tnueckoro HAJIH'H' B Mutoxonpuro.

Jlureparypa
1. Buonocuueckas xumus / B. K. KyxTta [u np.]. M. : Busom ; Munck : Acap, 2008. C. 172-182.
2. Buonoeuueckas xumus / A. J1. Taranoswd [u ap.]. Munrck : Beir. mk., 2013. C. 134 -142.
3. Koncnexm nexkuuii.

3aganus AJ151 CAaMOCTOATEILHON padoThI

3aoanue 1. Beryuure:

a) peakiuu cuHTe3a rroko3bl u3 [IBK (ymeTs nucats);

0) (hepMeHTHI TIIOKOHEOoreHe3a (00paTUTh BHUMaHUE Ha KIIF0YeBbIe (DepMEHTHI);
B) OCHOBHBIC CyOCTPATHI M ITyTH WX BKIIOYCHHSI B TIIFOKOHCOTCHE3.

3aoanue 2. OOpa3oBaBIIMiiCcA B CKEJIETHBIX MBILIIAX JAKTaT Hapsany ¢ auddys3ueil B KpoBb
OKHUCJIIETCS B CaMHX MHOIIUTaX B a’POOHBIX YCJIOBUSAX. YKa)XXUTE JTallbl OKUCIICHUS JIaKTaTa U
SHEPreTUYeCKUil OasaHc 3TOro Mmpolecca.

HpCZGMJleOCmb pemeuuﬁ npoeepvnie, conocmaeue ux ¢ ImajiloHadmMu omeenioe.

IposepbTe Bamu 3HaHUSA (CAMOKOHTPOJIb YCBOCHHUS T€MbI)

3aoanue 1. Cxonbko Moselt AT® MOKET CUHTE3UPOBATLCS IPU OKUCIEHUH 1 Moust cyOcTpa-
Ta B YKAQ3aHHBIX PEaKIHIX:

1. ITupyBatr — CO; + H70. A. 2,5 MOJIb.
2. Aneruin-KoA — CO; + H,0. b. 4 mois.

3. I[TupyBar — aunernn -KoA. B. 10 mous.
4. Cykuunar — LIYK. I'. 12,5 monb.

3aoanue 2. HazoBute hepMeHTHI, KaTAIU3UPYIOIINE CIEIYIOIINE PEAKIHH:
1. Oxcanoanerar + anermwi-KoA + H,O — mutpar + HS-KoA.

2. Usomutpar + HAJI" — a-xetormyrapat + CO, + HAJITHH".

3. Cykuuann-KoA + I'I1® + H3PO, < cykuunar + I'T® + HS-KoA.

4. dymapar + H,0 <> manar.

A. ®dymaparruaparasa. b. I{urparcunTasa.

B. Cykmunnn-KoA-cunrerasa. I'. M3ouutparaeruaporeHasa.

3aoanue 3. I'moxkoHeoreHe3 — (hepMEHTATUBHBIN Mpolecc, UMEIOUIN HeoOpaTuMble peak-
uuu. Beibepure hepMeHT, yuaCTBYIOIIUN B OTHOM U3 HUX:

A. I'ekcoknHasza. b. IlupyBatkapOokcuiiasa. B. Jlakratneruaporenasa.

I'. IlmpyBatnerunporenaza.  [I. I[lupyBarnekapOokcumasa.
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3aoanue 4. B obpasoBanuu auetmi-KoA u3 nupyBara y4acTByeT MyJIbTH(EPMEHTHBIH KOM-
mekc. Beioepure kodpepMeHThI, HEOOXOAMMBIE ISl paOOThI ATOTO KOMITJIEKCA:

A. ®MH, HS-KoA, TII®, HALT'. b. ®MH, HS-KoA, TII®, HAT', JIK.

B. ®MH, HS-KoA, TII®, HAI®®. T. ®AJI, HS-KoA, TIId, HAJT, JIK.

JI. DAJT, HS-KoA, TIId, HA .

3adanue 5. B TIIO0KOHEOTEHE3€ UMEIOTCS HEOOpaTHUMbIE peakiuu. BriOparh U3 mepedyucieH-
HBIX HEOOPaTUMYIO:

A. ®pykT030-6-pochar — rioko30-6-ocdar.

b. 2-®ochornmunepar — 3-bocdoraunepar.

B. Jlakratr — mupysar. I'. [lupyBar — dochoenonmupysar.

. ®ocdoauokcuaneTon — raumepanbaerui-3-gocaoar.

3adanue 6. B mpoliecce cCHHTE3a TIFOKO3bI U3 MUpyBara 3aTpaduBaeTcs dHeprus. CKOIbKO
Mouieit AT® HeoOX0IuMO ISl 3TOTO METa0OINYECKOTO MyTH?

A.2 ATO. b. 4 AT®. B. 6 AT®. I'.5AT®. .7 ATO.

ITaJIOHbI OTBETOB K PelIEHUIO 3aJaHNIi

Jlna camonpoeepKku ucxo0Ho20 ypoeHs 3HAHUIL:

1—(1-B;2-B3-T;4-1;5-A).2—(1-B;2-B;3-A;4-b;5-A;6-b;,7-B).

3—(1-5;2-b;3-T;4-T1;,5-A;6-b;7-T,8—E).

Jlna camocmoamenvuoii pavomot: 2 — 15 ATO.

JladbopaTopHnasi padora (60 MUHYT)
HNHcTpyKknus K NPAKTHYECKOMY 3aHATHIO
Onpeodenenue KOHYEHmMpayuu 2110K03bl 8 Cbl6OPOMKE KPOGU (hepMeHmamueHbiM MEnoooM
Ipunyun memooa. MeToJ; OCHOBaH Ha CJIEAyIOMUX (EPMEHTATUBHBIX PEAKIIHIX:

I'moko3za + H,O + O, — > ['mokononakroH + H,O,
I'noxo3ookcuoasa
H,0,; + 4-amuHoanTHMUpuH + GeHon —— XunonumuH + 4H,0
Ilepokcuoasza

OO6pa3yronuiics MPOAYKT UMEET PO30BYIO OKpacKy. HTEHCHBHOCTH OKPAacKW MPSMO MPO-
MOPLHOHANIbHA KOHIICHTPAIINH TTFOKO3bI U U3MepsieTcsl POTOMETPUUECKH.

Xoo pabomwi. benku CBIBOPOTKH KPOBH OCAXIAIOT JEMPOTCHUHU3UPYIONIUM PEareHTOM.
['mroko03y ompenensoT B HaA0CaJOUYHON KUIKOCTH Mocie 1eHTpudyrupoanus. PeakTuBsl 100aB-
JIAIOT IO CIEAYIOIIEH CXEME:

OnsITHan CranaaprHas
npoda, M npoda, mJ
B nenTpudyxubie TpOOHPKH BHOCST:
CBIBOPOTKA KPOBH 0,1 —
CTaHJapTHBIN PaCTBOP TIIFOKO3bI — 0,1
Jenporennmsupyromuii pactsop (3% TXYVY) 1,0 1,0

[lepememmuBaroT u neHTpudyrupyror npu 3000 06/MuH B TeueHnue 15 MuHyT
B cyxue npobupku BHOCSAT:
HamocamouyHas »XUOKOCTh 0,2 0,2
Pabounii pactBop hepMeHTOB 2,0 2,0
[TepememnBaloT 1 HHKYOUPYIOT peakoHHYI0 cMech 10 muH pu 37°C unu
30 MUH Ipy KOMHATHOM TEMIIEpaType
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[To oxoHYaHMM WHKYOAIlMM W3MEPSIIOT ONTHYECKYIO IUIOTHOCTh ONBITHOMW M CTaHAAPTHOM
npo6 Ha ®OK (mnmuHa BoHB 490-540 HM) B KIOBETaX C TONIIUHON CIOS 5 MM ITPOTUB KOHTPOJIS.
Kountpoasnas npo6a conepxut 0,2 M1 JenpoTenHU3UpyoIero pacrsopa u 2,0 mu pado-
4yero pactBopa ¢pepmMeHToB. KOHTpOIbHYIO MPo0y MOXKHO FOTOBUTH OJHY Ha TPYIIIY.
PacueT npousBogat no popmyie:
Con. = Eon. : CCT. / ECT.!
rae Con — KOHIIGHTpALUS TIIIOKO3bI B KPOBU (Mr%); Cer. — KOHIIEHTpALIMS TJIFOKO3bI B CTaH-

naptHoMm pactBope (100 mr%); E,, — SKCTHHKIUS ONBITHON MpoObl; E.; — SKCTUHKUMS CTaH-
naptHoi mpoOsl. Koaddunment nepecuera B cucremy CU (mmons/im) — 0,0555.
OTser:

HopmaisHble BETMUMHBI KOHLIEHTPAIMH TITIOKO36I B IUIa3Me U ChIBOPOTKE KpoBU — 70—110 Mr%
(3,9-6,1 MmoITB/1T), B CIMHHOMO3TOBO# KUAKOCTH — 0K0JI0 50 Mr% (2,78-3,89 MMob/11).

KnuHuKkoO-IuMarHocTHYeckoe 3Ha4YeHUE. YBEIUYCHHE COJIEP)KaHUs TIIOKO3bl B
KpoBHU (THUNEPTIMKEeMHs) HAOII0IaeTCs MPU CaXapHOM JuadeTe, OCTPOM IMMAaHKpEaTHTe, MaHKpeaTu-
YEeCKUX IIUPpO3ax, SIMOLMOHANBHBIX CTpeccax, 1ocyie 3pUpHOro Hapko3a, OOMIBHOIO NpuemMa yrie-
BOJIOB C MHIIEH, a TaKKe MPU MOBBIIIEHUH TOPMOHAIBHON aKTUBHOCTHU psJa kene3 (IUTOBUTHOM,
runodusa, KOPKOBOTO U MO3TOBOTO CIIOS HAIIMTOYCTHHKOB).

CHmKeHne ypOBHS TIIOKO3bl B KPOBH (TUIIOTJIMKEMUS) BCTpEYAETCs MPH MOPAKEHUH MMapeH-
XUMBI TICYCHH, HAPYIICHUN (DEPMEHTATUBHON aKTUBHOCTH MPH pacIajie IIMKOTeHa; HeIOCTATOYHON
(GYHKIIUM IIUTOBUIHOM KeJe3bl, HAAMOYEUHUKOB, TUIIOHN3a; Mepeao3upOBKe HHCYIMHA TIPU Jieye-
HUUW CaXxapHOro JuadeTa, HapyIICHUH BCAaChIBAHUS YTIIEBOJIOB, OTpaBiIcHIIX (Gochopom, OEH30I0M,
XJI0po(hOpMOM, TIPH HEJIOCTATKE MIPHEMa C TTUIIIEH YTIAEBOJIOB, MTOCIE OOIBIINX OTEPh KPOBH.

BriBOa:

Iloonucwv npenooasamens:

11. TEMA: BTOPUYHBIE IIYTU OBMEHA T'JIFOKO3bl. METABOJIN3M 3TAHOJIA.
BJIMAHUE 'OPMOHOB HA YPOBEHbD I'VIIOKO3bI B KPOBH

AKTYaJIbHOCTDH T€MbI

[TenTozodocdarueiii myts (IIDPI1) U TIIOKYPOHOBBIN MyTh OOMEHA TIFOKO3bI HE MPUBOAST K
cuntesy AT®. OHu BBINOHSAIOT cleytomue riiaBuble Gpynkuuu: 1) o6pasosanue HAIPGHH' nns
BoccTaHOBUTENbHBIX cUHTE30B (IIDII); 2) obecrneuenune pud030il CHHTE3a HYKJIEOTHI0B U HYKJICH-
HOoBbIX kHcHoT (IIDII); 3) oOpazoBaHMe ITIOKYPOHOBOM KUCIIOTHI JJISi CHHTE3a reTepoIuiicaxapu-
JIOB COEAMHMUTEIbHOW TKAaHU U JIETOKCHKAIMU MPOAYKTOB MeTabonu3Ma U KCEHOOHOTHKOB (UyKe-
POJHBIX BEIIECTB) B MEYEHU MYTEM MX CBS3BIBAHUS M BBIBEJICHUS B BHJIE TIIOKYPOHHUIOB (TIIOKY-
POHOBBII MYTh).

Henocrarounocts psga ¢pepmentoB I1DII — npuunba remonusza 3puTpouuToB. ToT ¢ax,
YTO aCKOPOMHOBAs KMCIOTa — HE3aMEHUMBIN KOMIIOHEHT MUIIH Y MOPCKUX CBMHOK U IPUMATOB (B
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TOM HHUCIIC U ‘-ICJIOBeKa), O6’b}ICH$I€TCSI OTCYTCTBHUEM OJHOI'O U3 q)epMeHTOB CHUHTE3a 3TOIr0 BUTaMUu-
Ha U3 T'YJIOHOBOM KUCJIOTHI (Y OOJIBITMHCTBA IPYTUX MIICKOTTUTAIONTUX OH €CTh).

3HaHre 0cOOEHHOCTEH 0OMEHa 3TaHOJIa B OpraHU3Me HEOOXO0JMMO ISl IOHUMaHUS TaTOTeHe-
3a QJIKOTOJIM3Ma U OCHOBHBIX ITOAXOJIOB K €TI0 TePaITHH.

KOHLIGHTpaI_[I/HI [IFOKO3bI B KPOBH NOAACPKUBACTCA HA ITIOCTOAHHOM YPOBHC U HAXOAUTCA 110/
CTPOTHM T'OPMOHAJIBHBIM KOHTPOJIEM. B CBSI3M € 3THM MaTOJIOTHYECKUE U3MEHEHUS CO CTOPOHBI JH-
JOKPUHHOM CHCTEMBI HEPEJIKO COMPOBOXKIAIOTCA HAPYLICHWEM U yrieBogHoro oomena. Tak, Hemo-
CTaTOK MHCYJMHA MIPUBOIUT K TUMIEPTIIMKEMUH U CaxapHOMY JHaleTy.

Iean 3ansaTHA

CdopmupoBaTh IpeaCTaBICHHE O 3HAYCHUHU MEHTO30(oc(aTHOr0 U TIIFOKYPOHOBOTO MYyTEH
MIPEBPAIICHUS TIIOKO3bI; U3YUUTh METabO0JIM3M 3TAHOJIA; YCBOUTH POJb TOPMOHAIBLHOW PEryIISINN
oOMeHa yrieBOJIOB B MOAJEPKaHUU KOHLIEHTPALIUU TIIOKO3bI B KPOBH JJIsi YMEHUSI UHTEPIPETUPO-
BaTh XapakTep OMOXUMUYECKUX HAPYIIEHUN y OOJBHBIX MIPHU MATOJIOTHUU YTIIEBOAHOTO OOMEHA.

TpeGoBanusl K HCXOAHOMY YPOBHIO 3HAHM I

na nonnozo yceoenus memvi HeOOXOOUMO NOBMOPUND U3

—  OUOOP2AHUYECKOU XUMULL:

* CTpPOGHHE M CBOICTBa pHOO3BI, I€30KCHUPUOO3bI, TallaKTO3bl, (PPYKTO3bI, TIIFOKYPOHOBOMH
KHUCJIOTHI;

*  peaKUuH albJO0JbHONU KOHACHCALUN;

— HOpMmanvHOU usuonozuu:

*  HEeHpOropMOHaJIbHbIE MEXAHU3MBI PETYJISLUHU YIIIEBOAHOIO OOMEHA.

Jl1sl npoBepKM MCXOHOI'0 YPOBHS 3HAHUI BBINOJHHUTE cilelyIollee 3a]aHne:

3aoanue 1. HanummTe Ha3BaHUS YTIIEBOAOB MO/ COOTBETCTBYIOIIUMHU (HOPMYIaMHu:

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

HpaeuﬂbHocmb PEULeHUA nposepbnie, COnOCmasue eco ¢ ImajloHoM omeema.

Bonpocs! nu1s 06cyxneHus

1. TlenTo3odocdarHbiii myTh (CyOKJIETOYHAs JOKANW3allks, STalbl, KIIOUeBble (EPMEHTHI,
METa0OIUThI, OMOTIOTHYECKast POJIb).

2. I'miokypOHOBBIN IyTh (TKaHEBas M CyOKJIETOUHAS JIOKATU3AIMs, IIyTH METa0O0IM3Ma TITF0-
KYPOHOBOM KHCJIOThI, OMOJIOTHYECKAs POJIb).

3. MeTabo13M K30Te€HHOTO 3TaHOoA (TIyTH, CXeMa PeaKIIHii).

4. Perymauus copepikaHUs TJIIOKO3bl B KPOBU. MeEXaHHU3MbI PETYISTOPHOTO AECUCTBUS TOp-
MOHOB (MHCYJIMH, aJIpeHAJIMH, TIFOKAroH, TIFOKOKOPTUKOHIBI U JIp. ).
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Sanaﬂnﬂ JUIS1 CAMOCTOATEIbHOM paﬁoTbl

3aoanue 1. PaccMoTpuTe peakuuu, cocTapistonme okucaurenpubii atan [1PI1. O6pature BHU-
MaHHMe Ha TO, YTO B JIBYX PEaKIMIX JAeTHAPHPOBAHNS B KauecTse KopepMenTa ucronssyercs HAJID'.

1.1. BcioMHHTE M yKaXHTE CXOJCTBO M pasinmums B cTpykrype m ¢yHkimsax HAJJTHH' n
HAJI®HH".

1.2. 3anomHuure:

a) oTiauuns HeokucnuTenbHoro dtana [1PI1 ot okucnuTenbHOTO ((hepMeHTHI, KOPEepMEHTHI,
oOpatuMocTh peakuuii). OOpaTure BHUMaHUE Ha 3HAYCHHE OKUCIUTENHHOM W HEOKHCIUTEIbHON
yactu [1DII;

0) naubonee aktuBHO [IDII mporekaer B meUeHHU, KUPOBOI TKAHU, JTAKTUPYIOIIEH MOJIOYHOU
Kelesze, KOpe HaIIOYSYHUKOB, MTOJIOBBIX JKeJIe3aX, IPUTPOIUTAX, MaKpodarax.

VYmeiite 00bsacHuTs 3uauenue [1PI1 q1g 3TUX KIIETOK U TKaHEH.

1.3. OOpaTuTe BHUMaHUE HA TO, YTO OKUCIUTEIBHBIA MyTh 00pa30BaHUs TICHTO3 W MyTh Mpe-
BpallleHUs TIEHTO3 B T€KCO3bl (HEOKHCIUTENbHBIN) BMECTE COCTABIISAIOT HUKINYECKUI MPOIEcC —
neHTo30(ochaTHBIA UK, KOTOPHIH (PYHKIIMOHUPYET, TIO-BHIANMOMY, TOJIHKO B JKUPOBON TKAHH.
Brryuute cymmapHoe ypaBHeHHE MeHTO30(hochaTHOroO MuKia. Hanumure crexuoMeTpuieckue Ko-
3G GUIMEHTHI AJ1S TPEBPALICHUS:

? IlenTo30-5-pochar —— > ? mIok030-6-pocdar.

3aoanue 2. O3HaKOMBTECH CO CXEMOW TJIIOKYPOHOBOTO IyTH oOMeHa yrieBoJoB. OTMeTbTe
1151 ce0sl TIIaBHbIE TPOMEXKYTOUHbIE METa0OIUTHI 3TOTO MTYTH.

2.1. YmeliTe OOBSICHUTH POJIb IIIFOKYPOHOBOIO MYTH Ui MEYEHU U puOpo0IacToB, OTBETHTE
Ha BONPOC: KaKUe U3 MPUBEJCHHBIX YTBEPXKIEHUH O INIIOKYPOHOBOM MyTH OOMEHA IIIIOKO3bI SIBJIS-
FOTCSI CTIPaBEIJIUBBIMU?

A. ObecrnieunBaeT MOTpeOHOCTH TeNaTONUTOB B Y J[D-TIOKYPOHOBOI KUCIOTE ISl peakiuii

o0e3BpexuBaHus OUITUpPYyOHHA, CTEPOUJIOB, JIEKAPCTBEHHBIX BEIIECTB U KCEHOOMOTHKOB.

b. MeTabonuThl INIIOKYPOHOBOTO IYTH MCHOJIb3YIOTCS AJISl CUHTE3a MPOTEOTJIMKAHOB OCHOB-
HOT'O BEIIECTBA COCTMHUTEILHON TKaHH.

B. DT0 MCTOUHUK T'yJJOHOBON KHUCJIOTHI Ul CHHTE3a aCKOPOMHOBON KHUCIOTHI Y OOJIBLIIMHCTBA
KUBOTHBIX.

I'. OTO NONOMHUTENBHBIN TyTh CUHTE3a IIEHTO3.

J1. BelnoniHsIe€T 9HEPreTUYECKYI0 (PYHKIHIO.

2.2. Pa3bepurech, B 4eM OyzeT MPOSIBISATHCS HEJOCTATOYHOCTh (DepMEHTa, MPEBPAILAIOIIETO
L-kcunynosy B D-keumymnosy.

3aoanue 3. PaccMoTpHuTe OCHOBHOHM MyTh MeTa0O0JIM3Ma 3TUIOBOTO CHHUPTA. 3alIOMHHTE, UTO
MeTabomm3m staHona Ha 90% TPOUCXOIUT B MEUYEHH, TIOITOMY MPH OO0 MaTOIOTUH, COIIPOBOXK-
JaroIencs HapymeHneM (PyHKIUY TTedeHH, HaOJII01aeTCsl CHIDKEHHIE TOJICPAHTHOCTH K aJTKOTOJTIO.

3.1. Jlns oxucnenus 50 T staHONa TpebyeTcs Takoe ke kommdecTBo HAJ[', kak u ay1s okwmc-
nenus 200 r rroko3sl. [Iprdyem oOMeH sTaHoIa OCYIIECTBISIETCS 3HAUUTEIBHO OBICTPEE, YEM OKH C-
JIEHUE TJTFOKO3bl. YYHUTHIBas 3TY HHPOPMAIHIO, OTBETHTE HA BOMPOCHI:

a) KaKk M3MEHUTCs npu npueme ankorons otHomerne HAJIHH' /HAJT' B kineTkax nedenn?

0) KaK I3MEHUTCS B 3TUX YCIIOBUSAX KOHIICHTPAIIMS MMUPYyBATa U JIAKTaTa B KJIETKAX MMEYCHH?

OTBeT NOATBEPAUTE COOTBETCTBYIOLIEH PEAKIIUECH.
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3.2. OneHuTe MpaBUIBHOCTH (ppa3bl: MpU MPUEME ATKOTOJII OTMEYACTCS THIOTIUKEMHUs, 10-
TOMY UTO B 3TUX YCIOBUAX B KJIETKAaX IEYECHU CHUKAETCS KOHLIEHTpaLUs IUPyBaTa, 4TO IPUBOJIUT
K CHW)KCHMIO CKOPOCTH INIFOKOHEOT'€HE3a, SBIIAIOIIErOCs OJJHUM U3 UCTOYHUKOB IVIFOKO3bI B KDOBH.

3adanue 4. 3anomaute TabIUIy, 000OIIAIONIYIO CBEICHUSI O BIUSHUU TOPMOHOB Ha OOMEH
YIJIEBOJIOB, BHIOUPAs MIPABUIIbHBIC BAPUAHTHI OTBETOB M3 MPHUBEICHHBIX HIDKE.

T'opMoHaibHas peryJisiusi KOHIEHTPAIUM IVII0OK03bI B KPOBHU

Bausinue
Mecto Xumuueckas
Ha3zBanue Tkann- Bausinue Ha npouecchl Ha KOHHECHTP.
CHHTeE3a npupojaa
TOpMOHA MUILLIEHHU o0MeHa yrJieBO10B [JIIOKO3bI
TOpMOHA TOpMOHA
B KPOBH
HNucynun
AnpeHanuH
I'mrokaron
Koptuzon

*  DTH TOPMOHBI CHHTE3UPYIOTCS:

— O-KJICTKaMHU OCTPOBKOB HaHreprcha HO,H)KGHY,HO‘IHOﬁ KCIIC3bI,

— KIICTKaMHU KOPKOBOI'O CJIOA HAAIIOYCYHHUKOB,
— KICTKaMH MO3IroBOro Cjaosa HaAIIOYCUYHHUKOB,

— PB-kneTkamu ocTpoBKOB JIaHTepranca moHKeIyJOUHON KEJIE3Bbl.

* Jlo XMMHYECKOH MPHUPOJIE MPEACTABIISIOT COOON: OETIOK; MOJMIETTH; POU3BOAHOE TUPO-
3MHa; CTEPOU.
TxaHU-MUIIEHU ISl 5TUX TOPMOHOB: TICU€Hb; MBIIICYHAsI TKAHb (TJIaJKas, ITOTIePEIHO-TI0II0-
caras); )KUpOBasi TKaHb.
»  KoHIeHTpamus TIF0KO3bI B KPOBU 3aBHCUT OT CKOPOCTH CIIEAYIOIINX POIECCOB: MOCTYII-
JIeHHE TJIIOKO3bl M3 KUIIEYHHKA B KPOBb, CHHTE3 IJIMKOI'€Ha; MOOWJIM3ALUS TIMKOTeHA;
TJIFOKOHEOTeHE3; MMOCTYIICHHUE TIIFOKO3bI U3 KPOBU B KIIETKH.

4.1. 3aroMHHTE KOHIEHTPALMIO TJIOKO3bl B IJIa3Me (ChIBOPOTKE) KpoBU B HOpMe — 3,9-6,1

MMOJIB/ .

4.2. [Tonbepute COOTBETCTBYIONINE Mapbl TOPMOH — MEXaHU3M JIEHCTBHSL:

1. Kopruzon.
2. AnpenanuH.
3. HucynuH.

HpCIGMJleOCI’}’Ib pemeﬂuﬁ npoeepovnie, conocmaeue ux ¢ ImajiloHadMu omeenioe.

A. AKTHUBalMs aJleHUIATIHKIA3bl —> MOBBIIIEHNE ypoBHA HAM® B KieT-
Ke — aKTHBalLlUs MPOTEMHKUHA3bl A — (ocdopuinpoBaHre GepMeHTOB,
Y4acTBYIOUIMX B OOMEHE TIIIOKO3bl, 1 U3MEHEHHE UX aKTUBHOCTH.

b. Yckopenue TpaHcnopTa IIIOKO3bl Yepe3 MeMOpaHbl KJIETOK-MUIICHEH,
akTuBauus hocdonuscTepasbl U CHUKEHHE YpoBHSI HAMO B KileTke.

B. I/IH,Z[}/KI_II/ISI CHUHTC3a (I)CpMCHTOB Ha TCHCTUYCCKOM YPOBHC.

IIpoBepbTe Bamu 3HaHUS (CAMOKOHTPOJIb YCBOEHHU S T€MbI)

3aoanue 1. Tnamunmmpodochar — HeoOXxomuMbIit KodepMeHT 1y cenyroiero pepmenta [1DIT:

A. Dnumepasa.
I'. Tpanckeronasa.

b. Tpancansnonasa.
. dernaporeHasa.

B. HU3omepasa.

3aoanue 2. IlpumMeHeHHEe HEKOTOPHIX JIEKAPCTBEHHBIX IPENapaToB MOXKET BbI3BAaTh I'€MOJIH3
SPUTPOILIUTOB, CHIDKCHUE COJICPKAHUS TEeMOTIIO0NHA B KPOBH, KENTYXY (JIEKapCTBEHHAS! TEMOJIUTH-
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gyeckas aHeMust). [IpuduHON sBIIsIeTCS HApYIIEHUE B DPUTPOLIUTAX PEAKIIMH BOCCTAHOBJICHHS ITU-
cynbduaHON (POPMBI IIIyTaTHOHA B CYIb(PTUAPUIHHYIO:

[-S—S-T'+ HAI®HH" —— 2 I'-SH + HAJID".

Boccranosnennsiii  riyratio (I'-SH) — HeoOxoaumblil (akTop Aisi BOCCTaHOBICHHUS
SH-rpynn B remoryioOuHe, noajaepx aHus HOPMaIbHOW (HOPMBI 3PUTPOLIUTOB, CTAOMIIN3ALUYU KIle-
TOYHOU MeMOpaHsbl U T. 1. Henocrarounast akTuBHOCTH Kakux (epmentoB IIDII moxer ObITH Mpu-
YUHOI 3a001eBaHuA?

3aoanue 3. Merabonutsl [IOI] MOTYT OBITH HCIIOIB30BAHBI JIJISI CHHTE3A!
A.HAJT. b. DA B. YTO. I'. KopepmenTa A.
. dKupHBIX KHCIIOT. E. [10o10BBIX TOPMOHOB.

3adanue 4. Y G0IBHOTO XpOHUYECKHIA TEMATUT C TIPU3HAKAMH ITIEYCHOYHOW HEOCTATOYHOCTH.
Ha mpueme y Bpaua OH CIIpalIvBaeT, KaKk 4acTO MOXET YIMOTPeOsITh CIUPTHBIC HAMUTKU. YTO OB
BBl TOCOBETOBAII O0JIbHOMY? OOOCHYITE CBOIT OTBET.

3aoanue 5. Kopeun urudbupyer 35 -pocdommacrepasy, npespamatonrytro TAM®D B AMO.
Kakoii u3 nepeunciennbix 3¢ pexToB OyneT HaOM0AaThCA Mocie BO3AeHcTBI KopenHa?

A. CHIWKeHHe akTUBHOCTH NMPOTEMHKHHA3HI A B TICUSHH.

b. CHmkeHune akTUBHOCTH MPOTEMHKMUHA3BI A B MBIIITIaX.

B. IloBbIlIeHHE aKTUBHOCTH MMUPYBATKUHA3BI B TICUCHH.

I'. CHmXeHne aKTUBHOCTH TIIMKOTEHCUHTA3bI B TICUSHH.

3aoanue 6. boapHOI caxapHbIM JHA0ETOM IOCIIE MHBEKIINK WHCYJIMHA HE CMOT CBOCBPEMEHHO
noecth. Ha pabote ero coctosiHue pe3ko yxXyIamiock. Bpad ckopoii mOMOIIM P 0OCMOTPE OTMEYaeT
0eCIOKOICTBO OOJBHOTO, OJICAHOCTh M BIAXKHOCTh KOXKHBIX TOKPOBOB, YTHETEHHE pedIieKCOB. Ypo-
BEHB IIFOKO3BI B KPOBH COCTABIISIET 2,8 MMOJIB/JT. UTO ClielyeT CpOYHO BBECTH ATOMY TMAIUCHTY?

A. Anpenaniud.  b. I'mioko3y. B. Uncynun. I'. Hutpornuuepus.

3aoanue 7. IlouedyHslil MOPOT AJIs TIFOKO3BI COCTABIISIET:
A. 5,5 mmons/n.  B. 10 mmoas/n. B. 20 mmone/a. T 30 MMoab/II.

JTaJT0HbI OTBETOB K PELICHUI0 3aJaHuil

Jna camonposepku ucxo0no20 ypoeHsa 3HAHUIL:
1. 1. TI'moko3sa. 2.Tanakro3a. 3. I'mokypoHoBas kuciorta. 4. Pubo3sa.

na camocmoamenvnou paoomoi:
21— (A, b, B, I'). 3.1 — a) yBenmuuTcs; 6) MUpyBaT CHUXKASTCSI, JIAKTAT HAPACTaET.
3.2—Bepro. 42— (1—B;2—A;3—B5b,B).

JlabopaTopHasi padora (60 MUHYT)

HNHcTpyKuus K NPAKTHYECKOMY 3aHATHIO

H3yuenue enuanus 20pmonos na cooeprcanue 2i0Ko3ul 8 Kposu

Jl1is u3ydeHus BIUSHUS TOPMOHOB Ha YPOBEHB TIIIOKO3BI B KPOBU MPEIATAIOTCS TPU MPOOBI
KpOBH (OHI)ITHBIe). O)IHa M3 HUX B34Ta O BBCACHHA I'OPMOHOB, Apyras — IOCJIC BBCACHUA UHCY-
JIMHA, a TPEThsI — MOCJIE BBEJICHUS aJIpEHAINHA.

1. Onpenenute coaepskaHue TIOKO3bI B KAXI0W U3 TIPOO.

2. Ha ocHOBaHHMH TOJyUYE€HHBIX PE3YJIbTATOB CIENAlTe BBIBOJ, KaKas U3 MPoO COOTBETCTBYET
IMPUBCACHHBIM BBIIIC COCTOAHUAM.

OrmpesiesieHre KOHIIGHTPAIMU TJIFOKO3bI B MPO0aX MPOBOAAT (PEPMEHTATHBHBLIM (TJIIOK0300K-
cHIa3HbIM) MeTo0M. [lapanienbHo CTaBsIT ONBITHBIE U CTAHJAPTHYIO MPOOLI.
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Xoo0 onpedenenus: cM. npensiayiiee 3anaTue. KOHTpoiapHYI0 Mpody MOKHO TOTOBUTH OJHY
Ha TPYITY.
Pacyer KOHIIEHTpALIMHU TIIIOKO3BI IO (hopMyIIe:
Con (Mr%)=Eon * Cer (100 Mr%) / E¢q

Koadduuuent nepecuera B equnnnbsl CU (mmons/m) = 0,0555.

OTtBeT:

BriBOI:

Iloonucwv npenooasamens:

12. HEPEYEHbBb BOITPOCOB JJIA IIOAI'OTOBKH K KOJIJIOKBUYMY 110 TEMAM:
«BBEAEHUE B METABOJIN3M, HEHTPAJIBHBIE METABOJIMYECKHUE ITYTH,
BUOJIOI'MYECKOE OKHCJIEHUE, OKUCJIUTEJIBHOE
OOCPOPUINPOBAHUE, OBMEH YI'JIEBOAOB»

1. Metabomu3Mm. [lonsitue o katabonau3me (TIPUBECTH MPUMEPHI) U 00 aHabou3Me (MMPUBECTU
IPUMEPBI), Pa3IUUUs U CBISI3b MEXIY HUMM Ha YPOBHE CyOCTpara, BOCCTAHOBJIEHHBIX KodepMeH-
TOB, SHEPTUHU U PETYIATOPOB OOMEHA.

2. Bunpl merabonuveckux mytedd. [IoHsATHE O MMHEHHBIX M LIUKIMYECKUX MyTAX METaboIu3ma
(IpUBECTH PUMEPBI), O KITIOUYEBBIX (PETYISITOPHBIX) (pepmenTax. LleHTpanbHble myTH MeTabou3Ma.

3. AneHusoBas cucTeMa, €€ KOMIOHEHTHI, pojib B KieTke. CriocoObl cunTe3a AT® B kiieTke u
crocoObl ee Tuaponusa. IlepeurcnuTh peakiuu U MpOIEecChl, CONpPsLKEHHbIE ¢ ruaponn3oM ATO.
WX poiib 11 KIIETOK ¥ OpraHU3MOB.

4. OxucnurenpHoe nexapOokcunupoBanue [IBK. IloueMy mporecc OKHCIUTENBHOTO Je-
Kap-OOKCUJIMPOBaHUS NMUPYBAaTa HA3bIBAIOT LIEHTPAJIbHBIM META0O0IMYECKUM IyTeM (IOKaKUTE
Ha cxeMme karabonuzMma)? Hanucats cyMmMapHO€ ypaBHEHHUE U PEAKIIUU OKUCIUTEIBHOTO JeKap-
OOKCWIMpOBaHUs MuUpyBaTa. YKa3aThb (epMEHThl M KOPEPMEHTHI MUPYBATAETUIPOreHa3HOTO
KoMmIuiekca. Kakue BUTaMHHBI y4yacTBYIOT B 3TOM mpoiecce? Uto nmpousoiaér npu neuuure
3TUX BUTAMHUHOB B opranuizme? Kak ocyiiecTBisieTcss peryisuus MUPYyBaTAETHAPOreHa3HOTO
komIuiekca? PaccumTath sHeprernueckuil Boixon (B moisix AT®) okucieHus nupysaTa 10 KO-
HEYHBIX MPOJYKTOB OOMEHA.

5. Hukn tpukap6oHoBbIX kucHOT. [Touemy mukn Kpebea siBisercs HeHTpaIbHBIM METab0IH-
yeckuM myrteMm? Ilokazate Ha cxeme. @ynkuuu L[TK. Yto Takoe aHamimepoTHUecKHe peakiuu
(mpumep Takoi peakuuu)? Hamucars cxemy LITK, Ha3BaTh BUTAMUHBI, yUaCTBYIOLIHE B 3TOM IPO-
necce. Kakue peaknun nmukina Kpebca cBsizanbl ¢ KOMILIEKCaMu JAbIxaTenbHOU 1enu? CKOJIbKO MOJTb
AT® moxHO Tipu 3TOM nonyuuTh? [lokas3ate 310 Ha cxeme (pepMEeHTOB TKaHEBOTo JbIxaHus. Pacc-
YUTaATh DHEpPreTUUYecKuid O6amanc okucieHus anetmi-KoA. Karabonmueckas ¢yakuus nukina Kpeo-
ca. YMETh pacCuuTaTh M MOKa3aTh Ha cXeMe, CKOJIbKO AT® cuHTE3upyeTcss B MUTOXOHAPUSAX NPU
OKHCJIEHUH PA3JINYHBIX CyOCTPaTOB (AMUHOKHCIIOTHI) 10 KOHEYHBIX MPOAYKTOB:

a) Tup — pymapar ->CO,+H;0; 6) npo — a-keroriyrapat —> CO;+ Hy0;

B) acH — okcanoareratr — CO,+ H,0; r) apr — o-ketorayrapat — CO,+ H0;
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1) MeT — cykuuHui-KoA — CO,+H0; e) pen — anerun-KoA — CO,+ Hy0;

K) Bl — cyknuHWI-KoA — CO,+H>0; 3) ruc — o-kerorayrapatr — COy+ Hy0;

1) wie — cykuuHmwi-KoA — CO,+H,0.

6. Bugbl O6uonornueckoro okucieHus. Butamunasl PP u B) kak y4acTHUKM OKHUCIUTEIHHO-
BOCCTaHOBUTEIBHBIX peakiuii. HaprucoBaTh 010K-CXeMBbl HAZ[+, HAZ[CD+, OMH u OAJI.

7. TxaneBoe apixanue. Cxema (epMEHTOB TKAHEBOTO AbIXaHUS. KOMIUIEKCHI AbIXaTelbHOU
1eny. YKa3aTh Ha CXEME YYaCTKH C SHEPTHEH, TocTaTouHoM a1t oopazoanus AT®. Ha ocHoBanun
KAaKOro M3MEPSEMOro NOKa3aTelsl MOXHO OIPEIEIUTh KOJIMYECTBO 3HEPIUHU, BHIICIAEMON B peak-
UM TIEPEHOCa JJEKTPOHOB? Perymsanusi akTUBHOCTH ()EPMEHTOB JIbIXaTeIbHOM 1ernu, poib AJlD,
AT®. Ymerp u300pa3uts cxemy (pepMeHTOB TKaHeBoro asixanus s HAJl-3aBucumbix u @AJI-
3aBHCHMBIX CyOCTpaTOB. YMETh BKIIIOUYaTh CyOCcTpathl 1ukia Kpebca (n3omuTpar, o-KeTorayrapar,
MajaT, CYKIIMHAT) B JbIXaTeJIbHYIO IIeMb. 3HATh, YeMy paBeH K03 dumueHT hochopummpoBaHus
(P/O) nns xaxxporo u3 3TuX cydcTpaToB. Ha cxeme 00s3aTenbHO yKa3bIBaTh yYacTKHU COIPSKEHUS
TpPaHCIOPTa 3JIEKTPOHOB U (ochopunupoBanus. MoKHO I UCHOIB30BaTh AJII OKUCIEHUS CYO-
ctparoB B Mutoxonapusx HAJI®'? Poxs HAJI®' B kneTke.

8. Uto Takoe okucnutenbHoe GochopunaupoBanue (onpeaeneHue, cCyoOkiaeTouHas J0KaIu-
3anusi)? OcHOBHBIE ToJIoKeHHs Teopun I1. Mutdenna, oOBACHAIOMNUE MEXaHU3M OKHCIUTEN b-
Horo dochopunupoBanusi. Kak usmeHsercs npoiecc OKUCIUTEIbHOTO PochOpHINpPOBAHUS NIPU
HEJIOCTAaTKe KUCJIOPOoJaa B KIIeTKax (0OBSICHUTHL MexaHu3M)? UTo Takoe pa3oO0IIeHHE OKHCIIUTE-
npHOTO (hochopunupoBanus? Kakumu cBoWcTBaMHU JOJDKEH 00nanaTh pazobmmutens? Kak u3-
MEHSIETCS TIOTJIOLIEHHE KUCIOPOoJa MPH AeUCTBUM pa3odmuTeneid (moscHUTh Mmexanusm)? Cpas-
HUTh MEXaHHU3MBI OKHCIHUTENBHOTO U cybcTpaTHOro pochopunupoBanus. Kakoit u3 Hux mnpeoo-
JaJjaeT B MUTOXOHIpUsX?

9. T'unosuepreTudeckre cocTossHUS. MHrHOUTOpPHI MepeHoca 3JIEKTPOHOB IO JIbIXaTEIbHOMN
uenu. B xakoM cocTosiHUM (OKUCIEHHOM WJIM BOCCTAHOBJIEHHOM) OyIyT HaXOJIUThCS NIEPEHOCUUKHU
ANEKTPOHOB MpHU OJ0KaJIE LENu: a) MPOU3BOIHBIMUA 0apOUTYPOBOI KUCIOTHI;, 0) MaJTOHOBOM KHCIIO-
TOI1; B) IMAHUJAMH, YTapHBIM T'a30M; I') POTEHOHOM; 1) aHTUMHUIIMHOM A?

10. MukpocomanbHOE OKHCIIEHHE, €T0 POJIb B KIIETKE.

11.TlepeBapuBanue yrieBofoB. YTO MOHUMAIOT MO/ BPOXKIACHHON HENEPEHOCHMOCTBIO JTUCa-
xapuno? [IpuunHbl HapylIeHHs epeBapuBaHusl TakTo3bl. JIakTyn03a U 000CcHOBaHHE €€ UCTIONb-
30BaHMs B MUTAaHWUU. POJIb MUIIIEBBIX BOJIOKOH (KJIETYATKA, IEKTUHBI) B MTUTAaHUU YelloBeka. Mexa-
HU3MBI BCACBhIBaHUSI YTIIEBOJIOB B KUIIIEUHUKE.

12. MexaHu3M TpaHCIIOpTa TIIFOKO3BI B KIIETKW. HammcaTh peaknnio aKTHBHPOBAHUS MOCTY-
MUBILEN B KJIETKY ITFOKO3bI U yKa3aTh MYTU €€ JadbHEHIIEro NpeBpallieHUs.

13. XumMu3M peaxiuii HEOKHCIUTEIHHOTO M OKUCIUTENEHOTO ATAlOB aHAYPOOHOTO TIIMKOJIH-
3a. buonornyeckas poib INIMKONM3a, HA3HAYCHHE JIAKTATIETHJIPOTeHa3HOW peakuuu. Perymsius
aHa’poOHOTro pacmnaja riroKko3bl. Kakoil n3 kiro4eBblX (PepMEHTOB IIIMKOJIN3A SBISETCS KIIFOUYEBBIM
W IS IPYTUX MyTei oOMeHa IroKo3bl? Perymsaropras pois 2,3-audocdormumepara. DHepreTuye-
CKMI BBIXOJ ITHKOMHM3a. Mexanm3m cuaTe3a AT® B aHaspoOHBIX YCIOBUSX.

14. XuMu3M COUpTOBOTO OpOKeHUsl (HEOKUCIUTENbHBIN dTal, OKUCIUTENbHBIN dTam). Peak-
1M, oOuIKe AJIsi CHUPTOBOTO OpOXKEeHUS U TiIMKoau3a. Paznuuus sTux nByx npoueccoB. KitoueBsie
(bepMeHTHI ciupToBOro OposkeHus. Kakue coeAMHEHUsI MOTYT PeryaupoBaTh 3TOT Mpouecc?

15. O6MeH 3K30T€HHOT0 ATaHoJa (CXeMa), TKaHeBas JIOKau3alus mporecca. Mexanusm pas-
BUTHS AIKOTOJILHOW TUMOTJIMKEMHUH U JAKTaIHIEMHUU.

16. AspoOHOE OKHMCIIEHHE TIIOKO3bl. DTallbl M WX CYOKJIETOYHAS JIOKAIW3AIUsI, SHEpreTuIe-
CKU{ BBIXOJl (pacueT MPOBOJUTH MOITAMHO) M MeXaHu3Mbl cuHTe3a AT®. YpoBHU perynsiuu,
KJIOUeBbIe PEPMEHTHI U UX peryiasTopbl. CpaBHUTh 3HEPTETUYECKUI BbIXO/ aHA3POOHOTO U a3pob-
HOTO (II03TANHO) OKUCIIEHUS TIFOKO3bl U MEXaHU3Mbl cuHTe3a ATO.

17.Cynp06a KOHEYHBIX MPOIYKTOB INIMKOJIM3a — MUPOBUHOTPAIHONW U MOJOYHOU Kuciot. Ka-
KOBa Cyqp0a JlakTaTa, 00pa30BaBIIErocs B 3pUTpounTax? ITarbl U SHEPTeTUUECKUI BBIXO a3po0-
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HOTO OKHMCIJICHUS JIakTaTa (pacyeT MpoBOAWUTH NodTamHo). [Tyt merabonmsma mupysata. Kaxoit
MyTh YTUIN3ALUU UPYyBaTa CTUMYJIUPYETCs IPpU SHeproaedunrre B KieTkax?

18. I'mroxoneorenes3. buonornyeckas poib, CyOKIeTOUHAs JIOKAIU3aLus, CyOCTpaThl, KI04e-
Bble (DEpMEHTHI U PETYJISALUS Ipolecca. XUMU3M KIIFOUEBbIX peakiuil. YMeTh pacCUuTaTh SHEpre-
THYSCKHI OanaHc cuHTe3a Mot rioko3bl 3 [IBK u IIYK.

19. Cxema rinukoreHesa B renaTouuTax u Muonurtax. KakoBsl 3amachl yriieBoJ0B B MBIIIIIIAX, B
MICYEHH U B LIeJIOM opranu3me? PaccunTaTh SHEProTpaThl BKIIOYECHUS MOJICKYJIBI (MOJIS) TIFOKO3BI B
MOJIEKYJIbl TTIUKOTeHa. ['OpMOHabHAS PEryalus MNIMKOTeHe3a.

20. I'mukxorenonus, ouonormyeckas poiib. UYto Takoe ¢ochoponus u ruapoim3 rimkoreHa? Bos-
MOYKHBI JI peaKlMu THIpOoJIN3a TIIMKoreHa B kietkax? Cxema ¢ocdoponnsa riaukoreHa. 3HaTh pasiu-
YHsl ATOTO IMPOLIECCa B MEUYEHN U MBIIIIAX. ECTh JIM B 3THX pa3nuuusx OMOJIOTUYECKH CMBICT, a €CIIU
€CTh, TO Kakoii? 1300pa3uTh cxemy MIMKOTEHOJIN3a 110/1 BIMSHUEM IIIIOKaroHa, TKaHeBasl JIOKaTU3alusl.
MexaHu3Mbl aKTUBHPOBaHUs ITHKoreH(ochopriassl anpeHaanHoM (cxema). [okaszaTts Ha cxeme, 4To
BBIFOJJHEE B SHEPIETUUECKOM OTHOIICHUHU: CPa3y OKHCIATH IIIOKO3Y WJIM BHayYalle MPUCOSAUHHUTD €€ K
TJIMKOTEHY WITH 3TO HE MMEET 3HaYeHUsI (pacueT MPOBECTH ISl aHAIPOOHBIX YCIIOBHIA).

21.Tlento3odocdatHblil myTh pacnajaa rI0KO3bL, ITAIbl, OUOJIOTUYECKAs POJIb.

22.N300pa3uth cxemarudecku oOpazoBanue YJID-rmoko3el. KakoBa Ononormueckas posib
MpoLeccoB, ucnonb3yomux Y d-rmoko3y? 3HaueHHe TIIOKYPOHOBOTO MYTH pacUICTIEHUs TIII0-
KO3bI B TIcUeHU U pubdpodIacrax.

23.Metoibl OmpeneNeHus CoepKaHusl TIIOKO3bl B KPOBU M ee (PU3MOJIOTHYecKasi KOHIICH-

Tpauus. [ opMOHabHas perysus ypoBHS TIIOKO3bI B KPOBH.

13. TEMA: OBMEH JIMIIUJOB. IEPEBAPUBAHUE, BCACBIBAHUE U PECUHTE3.
TPAHCIIOPT 3K30TI'EHHBIX JIMITUJOB. _
KNHETUKA JEUCTBUA IAHKPEATHUYECKOMU JIMITA3bI

AKTYaJIbHOCTDb TeMbl

Jlunuapl — BaXkHAs COCTaBHAs YacTh MUILEBBIX MPOAYKTOB HE TOJILKO BCJIEICTBUE BBICOKOM
HHEPreTUYECKON IEHHOCTH, HO TAaK)KE€ U IIOTOMY, YTO B HAaTypaJIbHBIX MUILEBBIX KUPAX COAEPIKATCS
AKHUPOPACTBOPUMBIE BUTAMUHBI U «HE3aMEHUMBbIE» JKUPHBIE KMCIIOTHI (MOJIMHEHACKIILIEHHBIE). Takue
JKUPHBIE KUCIIOTHI B OPraHU3Me — MPEALIECTBEHHUKN SMKO3aHOMI0B — JIMIIMIHBIX TOPMOHOB, HTI-
paronIMX BaKHYIO POJIb B Pa3BUTUH BOCIIAJIEHMSI, ajlIEpTUu, IpoIiecca CBEPTHIBAHUS KPOBH.

[lepeBapuBaHue JUMHUIOB B JKENIYJI0YHO-KMIIEUHOM TPAKTE — CIOXKHBIH OMOXUMHMYECKHM
npouecc. s coznanus (U3MOIOrHYEeCcKUX YCIOBUIM I'MIPOIN3a JUINI0B B KUIIIEUHUKE HEOOXOAH-
MO TIOJIHOIIEHHOE (DYHKIIMOHMPOBAHME HECKOJIBKMX OpPIaHOB: IEUEHH, MOJKETyJOYHOM XKeJe3bl,
TOHKOTO KHIIeuyHuKa. JlepeKT yqacTust STUX OpraHoB B YCBOCHUH MUIIEBHIX JIUITHI0B OPTaHU3MOM
IPUBOANT K HApYyLIEHHIO OOMEHa >KUPOB M Pa3BUTHIO MATOJOTMUECKUX NposiBieHuil. OQHO U3 Ta-
KHUX IPOSIBJICHUM — cTeaTopes (MosBiIeHHE B (peKaInsaxX HelepeBapeHHbIX KUPOB).

INockonbKy TUIuUIBI — rUApo(OOHbIE COSTUHEHNS, UX IPUCYTCTBUE B KPOBOTOKE BO3MOXKHO TO-
JIBKO B BUJIE CHIELMATIBHBIX TPAHCIIOPTHBIX (POPM — JIMIIONPOTEUHOB. XUIOMUKPOHBI (OJIMH U3 KJIACCOB
JIMIIONPOTEUHOB) CIIy’KaT JUIsl TOCTaBKH JIMIIMJOB U3 KUILEYHWKA B pa3IMYHbIe TKaHU U nedeHs. Hapy-
IIEHUs] HAa YPOBHE 00pa30BaHUsl JUIONPOTEUHOB (WM WX YTWIM3AIMK) SBJSIFOTCS MPUYMHAMU pa3BU-
TSI pa3InuHbIX (opM Tuno- u runepiaunonporenHeMuil. Hanbonee pacnpocrpaneHHble 3a001eBaHM,
CBSI3aHHBIE C HAPYILECHUSIMH OOMEHA JIMMN0B, — CaxapHbIii T1a0ET U aTepOCKIEPO3.

Iean 3anaTHA

3aKpenuTh 3HAHUS 110 XUMHUH JIUTTAJIOB. Y CBOMTH MOJICKYJISIPHBIC MEXaHU3MBI TIEPEBapUBAHUS 1
BCAChIBaHMs JIMMUIOB MUILK, PECUHTE3A JUMUA0B, TPAHCIIOPTA IK30TCHHBIX JIMIIUIOB 10 KPOBEHOC-
HOMY PYCITY JJIsl TOCTEAYIOMIEro aHAIN3a OMOXUMUYECKUX aCIIEKTOB HAPYIIIEHU ATHX MTPOIIECCOB.
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TpeGoBaHusl K HCXOAHOMY YPOBHIO 3HAHM M

s nonnozco yceoenus memvi He0OX0OUMO NOBMOPUMD U3

—  obwel xumuu:

*  CBOICTBA MOBEPXHOCTHO-AKTHUBHBIX BEIIIECTB, MHIIEILIO00pa30BaHNE;

*  THTPOMETPUYECKHE METOJIbI aHAIN3A;

—  OUOOp2AHUYECKOU XUMUU:

* CTPOCHHUE M CBOWCTBA MHOT'OATOMHBIX CIIUPTOB (TJIMIEPOJI, HHO3UTOM), IPUPOIHBIX BBIC-
MIUX KapOOHOBBIX KHUCIIOT;

* CTPOGHHE MPOCTHIX JUMHUIOB (BOCKOB M HEHTPAIBHBIX )KUPOB);

* OCOOCHHOCTH CTPYKTYPHl M (DU3HKO-XUMHUYECKHX CBOUCTB (OCHOIUMHUIOB M KEITIHBIX
KHCJIOT;

* COCTaB U CBOWCTBA XKEIYH, €€ y4acTHEe B MpOLEccax MUIIeBapeHHs. MeXaHU3MbI perys-
[IUH JKEITYC00pa30BAHUS U JKEITYCBBIICIICHIS,

* COCTaB M CBOWCTBA MHILEBAPUTEIHLHBIX COKOB; IIEPEBAPUBAHNE KUPOB M BCACHIBAHHE IPO-
JTYKTOB THJIPOJIH3a XKHPOB.

JLJ1sl IpoBepKYU UCXOAHOI0 YPOBHS 3HAHMI BBINOJIHUTE CJIeAYIOLUE 3a1aHUsL:

3aoanue 1. BcrioMHUTE, YTO TPUPOIHBIC KUPHBIE KUCIOTHI ObIBAIOT HACHIIICHHBIC M HEHa-
coillieHHbIe. [1oMeHoBbIe JKUPHBIE KUCIOTHI SBJISIOTCS HE3aMEHUMBIMHU (DAKTOpamMu MUTAHUS U Jie-
JSATCA HA 2 TPYNIBI — -3 ¥ -6 — B 3aBHCUMOCTH OT TIOJ0KEHHUS ABOHHOM CBSI3U OT YTJIIEPOJIHOTO
aToma nocieiHei (METHILHOW) TPYIIIIbI.

[TonGepute i KaXKa0M KUPHOM KUCIOTHI COOTBETCTBYIOLEE 0003HAUEHUE:!

1. TlanpMUTHHOBASI. A. 18:2 o-6.
2. CreapuHoBasi. b. 18:3 »-3.
3. OuienHoBas. B. 20:5 -3.
4. JlunomeBas. . 20:4 »-6.
5. JIuHoneHoBas. 1. 18:1 ®-9.
6. ApaxuJ0oHOBas. E. 18:0.

7. DHKO3aIlleHTaeHOBAs. XK. 16:0.

3aoanue 2. Tlpu nobGaBieHUM K Karuie HEOMYJIBIUPOBAHHOTO KUPA COJICH JKETYHBIX KUCIOT
o6Gpazosanock 10™ Menkux Kamesb jkupa. KakiuM CBOACTBOM JKEMIHBIX KHCIOT MOXKHO OOBSCHUTH
UX dMYJIbrUpyloliee neiicTBue?
A. AMpuduIBHOCTHIO. b. PacTBOpUMOCTBIO TOJIBKO B BOJE.
B. PacTBOpHMOCTBIO TOJIBKO B HEMOJSIPHBIX PACTBOPUTEIISX.
I'. HepactBopuMocThio B Bosie. /1. HepacTBOpMMOCTBIO B OpraHMYECKUX PACTBOPUTESX.

3aoanue 3. B pacTBOpe ¢ MOMOIIBIO CIIEIU(PUUSCKUX PEAKIIUIA OIPEIeSICHBI CIIAYIONIHEe TPO-
JOYKTBI THIPOJIM3A: TIUIEPOII M )KUPHBIE KUCIOTHI. Kakoe BemecTBo ObUIO MOABEPTHYTO THAPOIH3Y?
A. Xonectepoir. b. Tpuanunrauiepo. B. ®ocharuaunxonus.
I'. XoneBas kucmnora. . Chunrosus.

3aoanue 4. Ob6paTtute BHUMaHHUE, YTO B COCTaBE TIULEPOJIMIINIOB HEHACHIIIEHHbIE KUPHBIE
KUCJIOTBI OOBIYHO pacnoiaratorcs B 2 (J)-nonoxenun. Hanwmmmre ¢opmyny 1-mampmuTownn-2-
JMHOJICOMIT-3-CTEapOMIITIIUIIEPOIa. DTO COCANHEHHE:
A. T'uppodunsaoe. b. 'mapodobuoe. B. AmdudunsHoe.
IIpasunvrocms pewienuii nposepvme, CONOCMABUE UX C IMATOHAMU OMBEMOE.

Bonpocs! quis1 06cyxneHust
1. O6mas xapakTepucTuKa U KiaccupuKalys JUIUA0B (OMbUISIEMbIE U HEOMBUISIEMbIE, TIPO-
CTBIE U CIIOXKHBIE). XapaKTEepUCTHKA TPYII JIMOUAOB (XUMHUYeckre (OpMysibl M HOMEHKJIAaTypa
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AIWITIUIEPOTIOB M IIUIEpoPochOoIUnuIoB; OIOK-CXeMbl CTPOCHHS BOCKOB, chuHrogocdo-
JUNUJOB, TIMKOJIUINUIOB, Cylb(onunuaos). buonorndeckas posb JTUINUAOB.

2. Jlumnasl un. [lepeBapuBanne TUNUIOB, Tanbl. DMYyJIbIHpOBaHUE (Ha3HAUYeHuUe, (hakTo-
pbl, cTaOMIM3aLUs )KUPOBOM 3MyJibcun). JKenub, JKeIYHbIE KUCIOTHI (IIEpBUYHBIE, KOHBIOTHPOBAH-
HbIe, BTOpPHYHBIE). MecTo 00pa3oBaHWs, ydyaCcTHE€ B YCBOCHMM JHUMHIOB NHIHM. lledyeHodHo-
KULIEYHAasi PELUPKYIISALMS KETYHBIX KUCIIOT.

3. I'unponus munuaoB (cxembl peBpaieHuii). @epMeHTs (MecTo 00pa3zoBaHus, CyOCTpaTHAs
cneuu(UYHOCTh). MexaHn3Mbl aKTUBAIMM MAHKPEeaTHUecKoW iumnasbl. BcacsiBaHue (MeXaHU3MBI,
MUIIEJUIAPHOE PacTBOpeHHe, cyabOa mwuuemn). [IpencraBneHne o HapyIICHUSAX MEpPEBAPUBAHUSA U
BCACbIBaHMsI JIUIHUIOB.

4. PecuHTe3 TPUALMITIUIIEPOTIOB U TIHLEPO(hochONUIUI0B B SHTEpOIUTaX. TpaHCHIOPTHEIE
(dopmbl IMnUI0B B KpoBH. CTpoeHHE U META00JIN3M XMIIOMUKPOHOB.

Jlureparypa
OcHoBHas1
1. Buonoeuyeckaa xmmms / B. K. KyxTa [u np.]. M. : Buaom ; Munck : Acap, 2008. C. 193-210, 213-216.
2. Buonoeuueckas xumus / A. J1. Taranoswd [u ap.]. Musck : Bem. mk., 2013. C. 163-186.
3. Koncnexm nexkuuii.
JlomosiHUTEILHAS
1. Jlenunooicep, A. Ocuobl Onoxumuu / A. Jleaunmxep. M. : Mup, 1985.
2. Mappu, P. buoxumus uenoseka / P. Mappu [u ap.]. M. : Mup, 1993. T. 1. C. 151-164, 238-246, 256-268.
T.2. C.287-290, 295-296.

3anaHus 11 CAMOCTOSATEILHOM PaGoThI

3aoanue 1. BcnomuuTe KiaccupUKALUIO JUMUI0B U HAMUIIUTE GOPMYIBI TPUALMITIHIIEPO-
JI0B ¥ TIUIEpodhocHOoTUnuI0B. 3aIOMHHUTE, YTO BAKHOE CBOMCTBO HEKOTOPHIX JUMHIOB — aMQu-
(GUIBHOCTB, T. €. CHOCOOHOCTH B3aMMOJICHCTBOBATh KaK ¢ TUAPOGOOHBIMH, TaK U ¢ TUAPODUIHHBI-
MU MoJiekyimamu. OOpaTuTe BHUMaHUE HA TO, YTO JIUIUIBI BHIMOJTHSIOT pa3Hble QYHKIIUU B 3aBU-
CHUMOCTH OT UX CTPOCHUS U CcBOMCTB. Kakue QyHKIMY BBHIIOTHSIOT epeYHCIeHHbIC HUXKE TUTH/IbI?

A. Xonecrepod. 1. Duepreruueckas.

b. Tpunanunrauuepod. 2. CrpyKTypHas.

B. ’KupHble KHCITOTBI. 3. IlpenmiecTBEHHUK CTEPOHUIHBIX TOP-
I'. ITonHEeHaCHIIEHHbIE KUPHBIE KUCIIOTHI. MOHOB, BUTaMHHa D3, ’KETYHBIX KUCIIOT.
. ®ochomunuasl. 4. TlpenmiecTBEeHHUKHA SUKO3aHOU/IOB.
E. I'mukonunuasl. 5. Tepmoperynsuus.

3aoanue 2. 3aniloOMHUTE 3Tallbl IEPEBAPUBAHNS U BCAChIBAHUS MUIIEBBIX KUPOB (3MYIBIUPO-

BaHUe, THIPOIN3, 00pa3oBaHKe MUIIEIUT M BCAChIBAHUE B CIU3UCTYIO KUIIIEUHUKA). Y MeiTe Ha3BaTh
(hakTOpBI, CIIOCOOCTBYIOIINE dMYIBIUPOBAHUIO KUPOB, U MEXAHU3M CTAOUIIU3AINHI dMYIBCUU TIO]T
JEWCTBUEM COJIEN JKEUHBIX KHUCJIOT, UCXOAS U3 CTPYKTYPBI ATUX COEAUHECHHUMN. YKaKUTE, Kakas U3
MEPEYHCIICHHBIX JKETIHBIX KUCIIOT SIBJISIETCSI HAanOoJiee CHIIbHBIM dMYJIBIaTOPOM:

A. Xonesas. b. Xenone3okcuxojenas. B. I'nukoxoneBas.

I'. JIuToxonenas. M. Je3okcuxomeasi.

2.1. TTogbepute MecTo 00pa30BaHUs JJIs BHIICTIEPEUNCICHHBIX KEITYHBIX KUCIIOT:

1) meuens; 2) KUIICYHHK; 3) momKenyouHas Kenesa.

2.2. Byunte cxemy MEYEHOYHO-KUIICUHON PEIUPKYISIIINK KETUYHBIX KUCIOT M 00paTuTe
BHHMAaHHE HA TO, YTO €KETHEBHO ¢ KaoM BeiAeasgeTcsd 0,5—1 T )KeTIHBIX KHCIOT. DTO SIMHCTBEH-
HBII 3HAaYUMBII MyTh BBIBEJICHUSI XOJIECTEPOIIA U3 OPraHU3MA.

3aoanue 3. ImynbrupoBanue ruipooOHBIX )KUPOB — OJIHO U3 YCIOBHUN A(PPEKTUBHON pa-
OOTHI MMAHKpeaTHIeCcKou umna3bl. Hamummre B 001meM Bue peakiuio mosTanHoro ruapoiusa TAT
noJ1 JieiicTBUeM 3Toro epMeHTa C y4eTOM TOT0, YTO MaHKpeaTudeckas Jnnasa ¢ OoJblield CKopo-
CTBIO PACILEIUISET B JKUPAX CIOKHO-I(UPHBIE CBA3M B O-110JI0KeHUH. [lo1UepKHNUTE OCHOBHBIE KO-

HEYHbIE MPOAYKTHI IIepeBapUBaHUsl )KUPOB. BoiOeprTe NpaBUIbHBIN BapHAHT OTBETA.
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Hepe;[ BCAaCbIBAHHWECM B CIIM3UCTYIO TOHKOI'O KMIICYHUKA U3 KCITYHBIX KHUCJIOT, XOJICCTCPOJIa U
aM(PUPUIBHBIX TPOIYKTOB THAPOIHM3A KUPOB (GKUPHBIX KHUCIOT U [3-MOHOAIMIITIUIIEPOJIOB) 00pa-

3YIOTCS:
A. CMelagHbIe MULEIIBL. b. JIunmocomel.
B. CekperopHble rpaHyIibl. I'. Tpuanunriuuepossl.

3.1. 3arioMHUTE, YTO MPU3HAKOM HAPYLIEHUS [I€peBapUBaHUs U BCAaCbIBaHUS KUPOB SIBISIETCA
crearopes. [Ipu 3ToM Kan GOIBHOTO COAECPKHUT HEPACIICTNICHHBIA KUP U UMEET CepoBaTO-OebIit
1BeT. BeimoaHuTe crieayomiee 3aJaHue: U3 JIEBOro CTOJI0MKA TaOIUIbl BEIOEPUTE COCTOSHUS, KOTO-
pbIe MOTYT NIPUBECTH K CT€aTOpee; U3 MPABOr0 CTOJIOMKA — BO3MOXKHBIE ITOCIIEICTBUSL:

A. CHHXeHMe ceKpeluu WM aKTUBHOCTH M. IloBbiienue yposust TAI' B kpoBu.
NaHKPeaTHYeCKOM JIMIa3bl (HaHKPEaTHT). E. Hapymienue BcacbIBaHUS JKUPOPACTBOPH-
b. Hapymienue sMynbrupoBaHust )KUPOB MBIX BUTAMUHOB («KypHUHAas CJIENIOTa», KPOBO-
BCJIEJICTBHE HEJIOCTATOYHOI'O MOCTYIUICHUS TOYUBOCTB).

JKEJIYU B POCBET KUIIEYHUKA (3KETUHOKA- K. HapyuieHue BcachIBaHHsI HE3aMEHUMBbIX
MEHHasi O0JIE3Hb). NIOJIMHEHACBILICHHBIX JKUPHBIX KUCIIOT.

B. Hapymenue ¢pyHKIMM IeYe€HN U yMEHb- 3. OxupeHnue.

IICHUE CUHTE3a JKEITYHBIX KUCIIOT (TeIaTuT).

I'. Jucbaktepunos.

3.2. [lepeBapuBanue pochonunuaoB MPOUCXOIUT MO/ AEHCTBUEM MaHKpeaTHdeckux ¢ocdo-
JMIa3 ¢ 00pa3oBaHUEM TIHIIEPOIIa, BBICIINX XHUPHBIX KHCIIOT, a30THCTHIX coeluHeHni 1 (hocdop-
HOM KUCIIOTHI. 3alIOMHHTE, KAaKUE CBSA3M crieln(PUUECKU TUAPOIU3YIOT pa3Hble BUABI Gochonumas:

®ocdonunaza A;

®docdonumaza A,

CH-0=CO-R,
PH _, CH;
CH2—0—|P—O—CH2—CH2—N ~ CH,

N\ CHj
0

®ocdonmmaza C

®dochonumnaza D

3a0anue 4. 3alOMHHUTE, YTO B KJIETKAX CIU3UCTOM OOOJIOUKM KHUIIEYHHUKA (B HHTEPOLMTAX)
npoucxomut pecunte3 TAI' u docdonunuaos U3 BcocaBIIMXCS MPOAYKTOB T'Hapoiu3a. Beryunte
peakLu peCUHTEe3a JINITHUIOB.

OneHute NpaBUIbHOCTH (pa3bl: COCTaB KUPHBIX KUCIOT PECUHTE3UPOBAHHBIX JIUIIHUJOB MO-
KET CYIIECTBEHHO OTJIMYAaThCs OT MHMIIEBBIX JKUPOB, [IOTOMY UYTO cyOcTpaTbl pecHHTE3a
KUPOB — HE TOJIBKO BCOCABIINECS JKUPHBIE KMCIOTBI, HO U JKUPHBIE KACIOTHI, CHHTE3UPOBAHHBIE B
CIIM3UCTOMN KUILIEYHUKA.

4.1. HyxxHO ycBOMTbH, UTO AJi1 TpaHcmopTa ruapodoOHbIX MpoaykToB pecuHTe3a (TALT u
3(pHUPOB XO0JIECTEPOIa) U3 KUIIEUYHHKA CIYXKAaT XMJIOMHUKPOHBI (OJMH M3 KJIACCOB JIMIIOIPOTEHHOB).
O3HaKOMBTECh C OOIIMM NMPHUHLIUIIOM CTPOEHUS JUMOMPOTEUHOBBIX YACTHUIl U YKaKUTE KOMITOHEH-
ThI, KOTOpPbIE COCTABIIAIOT B XUIIOMUKPOHE:

A. BHyTpeHHI010 yacTh: 1. ... 2....

b. Hapyxnyro wacte: 1. ... 2. ... 3....

4.2. Boibepure 0COOEHHOCTH, XapaKTepU3YIOLIUe TPAHCIIOPT SK30T'€HHBIX JIUIIHJIOB:
A. XWIOMHKPOHBI TOCTYNAIOT HEMOCPEACTBEHHO B KPOBOTOK.
b. XunoMUKpOHBI TOCTYNAIOT B TUMQY.
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B. Ilocne rugponusza TAI' B cocTaBe XMIIOMUKPOHOB JIMIIONPOTENHIIMIIA30M, pacioiararo-
nielics Ha DHAOTEIINN COCYIOB, )KUPHBIE KHCIIOTHI IOCTYNAOT B KJIIETKH PA3IMYHBIX TKAHEH.

I'. OxoH4aTenbHOE paclleIVIEHHEe PEMHAHTOB XMJIOMUKPOHOB HAa COCTaBHbIE KOMIIOHEHTBI
IIPOUCXOJUT B renaToLuTax.

4.3. NmeiiTe npeacTaBiIeHUE O TOM, UTO Yy JIFOJIEH C HACIIEACTBEHHBIM /1e(hDeKTOM JIMIIONPOTe-
MHJIUITA3bl B KPOBH IMOBbIaeTcs KoHeHTpaus TAIT 1 xumoMukpoHoB. K BHEITHUM MPOSBICHUSIM
TUTIEPIUIHIEMUAN OTHOCUTCS KCAHTOMATO3 (OTIIOKEHHUE JKUPOBBIX OJISIICK B KOXKE).

Hpa6uﬂbHOCWlb pemenuﬁ npoeepovmne, conocmaeue ux ¢ SmajiloHadmMu omeenios.

IIpoBepbTe Bamu 3HaHus (CAMOKOHTPOJIb YCBOEHHSI T€MbI)

3aoanue 1. Bece nepedncieHHbIe JIUMUIBI OTHOCATCS K riuuepodocdonunuaam, KPOME:
A. TunansmuromndocharuaniaxonnHa. b. ®ocdarnaHoit KUCIOTHI.
B. Cpunromuenuna. [I'. @ocharunuicepuna. . ®ochaTuauanHO3UTONIA.

3aoanue 2. Iumessie xupsl B XXKT noasepratorcs pepmeHTaTUBHOMY THApONU3y. B Kakom
otnene XXKT npoucxoaut pacuienieHue skupoB y B3pOCIIbIX Jt0IeH?

A. PoTOBOI1 TOJIOCTH. b. ToncToMm KHUIIEUHHKE. B. Kenynxe.

I'. ToHKOM KHIIIEUHHUKE. . ITumesoe.

3aoanue 3. BonbHOMY ¢ XpOHHMYECKHM MaHKPEATUTOM B Kypce KOMILIEKCHOM Tepamuu peKo-
MEHJIOBaH Ipenapar xeinuu. Kakre KOMIIOHEHTHI JKeI4r y4acTBYIOT B IEpEeBapUBaHUM KUPOB?

A. Breiciime sKupHbI€ HACHIIIEHHBIE KUCIOTHI. b. Xonecrepon u ero 3pupsl.
B. Conu %eT4HbIX KUCTIOT. I'. ITankpeaTnyeckas aumnasa.
J. Jnanunriuuepodsl. E. ITankpeatnyeckas o-amuiiasza.

3aoanue 4. CpIBOpOTKa KpOBH OOJBHOIO, B3STOW yTPOM HATOLIAK, UMEET MOJIOYHBIA BHUII.
[Ipu ananuze oObHapyxkeHo Bbicokoe coaepxkanue TAI u xunomukpoHos. HacnenctBenHslil nedext
KaKoro (pepMeHTa NpUBOJIUT K XUJIOMUKPOHEMUU?

A. TkaHeBOM rOPMOH-YyBCTBUTEIBHOM JINIIA3BI. b. Xonecreponscrepassl.

B. JIunonporenHnumnassl. I'. ITankpeaTH4eCKOM JIUIA3EI.

. ®ochonumnaser.

3aoanue 5. Kakol 13 nepeyuclieHHbIX (EPMEHTOB BBHICBOOOXKIAET apaXxHUJOHOBYIO KHUCIOTY
13 MeMOpaHHBIX (ochHOoTUIII0B?

A. ®ocdomnumnaza Aj. b. ®ochonunaza As.

B. ITankpeaTnyeckas jaurasa. I'. 'opMOH-uyBCTBUTENBHAS JIUMA3A.

ITaI0HbI OTBETOB K PELICHUIO 3a1aHUi
na camonposepku ucxo0no20 ypoeHsa 3HAHUIL:
1—(1-XK;2-E;3-1;4-A;5-b;,6-T1;7-B). 2—A. 3-b. 4-b.
Jlna camocmoamenwvhou pabomuol:
1. A-2,3; b-1,5; B-1, I'-4, .1-2; 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 xonecrepona. b — 1) dochomunuasr; 2) xomectepor;
3) amoGernku (ano-B48). 4.2 — (b, B, I).

67



JlabopaTtopHas padora (60 MUHYT)

HNHcTpyKuus K NpaKTHYeCKOMY 3aHATHIO

Paborta 1. Kunemuxka oeiicmeusn nankpeamuueckoii 1unazl

Ipunyun memooda. CKkopocTh NeHCTBUS JIUIA3bl B OTJEIBHBIX MOPLUIX MOJIOKA OIpeesieTcs
M0 KOJIMYECTBY KUPHBIX KHUCIOT, 00pa3yIOUIMXCs MPH THIPOJIM3E )KUPa MOJIOKA 33 OIpeeIeHHbIN
MIPOMEXYTOK BpeMeHH. KoHuecTBO JKUPHBIX KUCIOT ONPEAENISIOT TUTPOBAHUEM IIETOYBIO.

Xo0 pabomul. B 1Be MpoOMpPKH HATKMBAIOT 1O 5 MJI MOJIOKa U 10 1 mit 5% pacTBopa maHkpea-
THHA (COKa MOKETYIOYHOM Kenes3bl). B oqny npoOupKy npunuBatoT 1 M BOIBL, a B APYTyl0 —
1 mut sxeman. JKuakocTs B mpobupkax OBICTPO MepeMeImunBaioT. M3 Kax 01 IpoOUpKH 0TOMPAroT Mo
1 mit cMecu B komObl, fobaBmstoT 1-2 kammu 0,5% pactBopa denondranenna u tutpyrot 0,051 pa-
CTBOPOM €JIKOTO HaTpa 0 ci1abo-po30BOil OKpacku, He mcdezaromieii B teueHue 30 cexyHa. O0e
NpOOMPKM C OCTABIIENCS CMECHIO MoMeInaroT B Tepmoctar npu 38°C. Uepes kaxapie 10 MUHYT U3
npobupok otouparoT mo 1 mi cmecu u TUTpyroT 0,05H pacTBOPOM €IKOTO HATpa B MPUCYTCTBUU
denondranenna 1o cnabopo3oBoii okpacku. [IpoBoasAT 5 Takux onpeaeneHui 1 Ha OCHOBAHUHU T10-
JYYCHHBIX JAHHBIX CTPOST JIBE KPUBBIC, OTPAXKAIOIINE MPOIECC THAPOIIHM3a JKUpa MO/ eHCTBHEM
¢dbepmeHTa numassl BO BpeMEHU U B 3aBUCUMOCTH OT HAJTMUUS UM OTCYTCTBUS KEITUH.

A

NaOH, (m)

t, Bpems (MuH)

BriBOa:

PaGora 2. [Jeiicmeue ¢hocgponunasz noosucenyoounoii rcenesnt

Ipunyun memooda. O nevictBuu pocdonumnas momKenyI09HON KeJie3bl Ha rauiepodocdou-
MUJIBl IMYHOTO JKEJITKAa MOYKHO CYJIUTh HO MOSIBJICHUIO CBOOOAHON (hOCHOPHOM KHCIOTHI, CIIOCOOHOM
00pa30BBIBATH JKENTHINA OCAIOK MPH HArPEBaHUU C MOJIMOIATOM aMMOHHUSI.

Xoo pabomui. B 1Be MpOoOMPKH HAIMBAIOT 10 5 Karelb CYCIEH3UU SIMYHOTO XenTka. B 1-10
NpoOUPKY A0OABISAIOT 2 Kallld MaHKpeaThHa, a BO 2-10 (KOHTPOJIbHYI) — 2 Kamiau Boabl. O6e
pobupku nomemarT B Tepmoctar npu 38°C Ha 30 muH. [locne unkyOanuu B 06e npoOUpKu Ha-
JIMBAIOT 110 5 Karelb MOJIMOIEHOBOIO PEaKTHUBA, HArPEBAIOT X HA IUVIAMEHH TOPENIKU U OXJIaXIal0T
BOJIOM TTOJ] KPAHOM.

Pe3yabrar:

BriBoa:

Iloonucv npenooasamensi:
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14. TEMA: TPAHCIIOPT JIMITUAOB KPOBBIO. OBMEH XOJIECTEPOJIA.
JEINIOHUPOBAHME U MOBUJIN3ALIUA TUIINAOB. KOJIMYECTBEHHOE
ONPEAEJIEHHUE B-JIMITIOINPOTENHOB B CBIBOPOTKE KPOBH.

AKTYaJIbHOCTDb TeMbl

[Ipoueccrl neMOHUPOBAHUS U MOOMIM3AIMY JIMIIU0B U3 KUPOBBIX MO B3aUMOCBSI3aHBI U
IIOABEPKEHBI YETKOM TOPMOHAIIBHON PETYIISALIMH.

XouecTeposn — BaXKHBIH 3JIEMEHT MEMOpPAaHHOU CTPYKTYpBbI, MPEIIIECTBEHHUK CTEPOHIHBIX
TOPMOHOB, BUTaMHHa /[, )KeTYHBIX KUCJIOT. XO0JIECTEPO NPUCYTCTBYET B MUILEBBIX )KUPaX U MOKET
CUHTE3UPOBATHCS MHOTMMH TKaHAMU. MeXaHU3M €ro CHHTEe3a HaXOAMTCA O]l CTPOTHM MeTabou-
YECKUM KOHTPOJIEM. XO0JIECTEPOIT SKCKPETUPYETCS C XKEIIbI0 THO0 B HEU3MEHHOM BUJIC, 10O B BU-
Jie IPOJIYKTOB €ro MeTaboian3Ma — >KeT4HbIX KuciaoT. C HapylieHrneM oOMeHa JIMIUJ0B U XOJec-
TepoJia CBsI3aHbl Takue 3a00JIeBaHMs, KaK OKHPEHHUE, aTepOCKIIEPO3, UIlIeMHUecKas 00je3Hb cep-
1a, JKeT4HOKaMeHHasi 6ose3Hb. [loToMy moHMMaHHe BOIPOCOB CHHTE3a, paclaja, TpaHCHopTa U
perynsun oOMeHa JUIHU0B U XO0JIECTepOosIa HE0OXOAUMO P U3YYEHHUH ITHX 3a00JIeBaHUIA.

JIMmonpoTEenHOBBIN CHEKTP TUIa3Mbl KPOBH — OCHOBHOM MOKA3aTelNb JUIHUIHOTO OOMEHa B Op-
raHu3Me, U U3MEHEHHUE COOTHOLIEHMSI JIUIIONPOTENHOB CBUIETENBCTBYET O HapyIIEHUHU MeTabonu-
3Ma JIMIHJIOB.

Ieanb 3anaTHA

M3yauTh miporiecchl CHHTE3a JIMITUIOB U XOJIECTepOyia B KIIETKaX. Y CBOUTH IMPOIIECCHl MOOMITH-
3alMM JIUIHIOB B XKUpoBor TKaHU. ChopMHUpOBaTh MPEACTABICHUE O MEXaHHW3MaxX TPaHCIIOpPTa JIM-
MUJIOB U XoJiecTeposia B KpoBH. [IpnoOpecTr HaBBIKM KOJIMYECTBEHHOTO OTpesesieHus [-nmumorpo-
TEUHOB B KPOBH.

TpeGoBanusl K HCXOAHOMY YPOBHIO 3HAHUH
na nonnozo yceoenus memvi HeOOXOOUMO NOGMOPUND U3
— OU0OpP2AHUYECKOU XUMUU
®  XOJIECTEPOJI: BTOPUYHBIM CHOUPT — MPOM3BOAHOE IUKJIIONEHTAaHIEPruaApoPeHaHTpeHa,
CTPOEHME, CBOICTBA.
— OU0102UUECKOT XUMULL:
® TJIMKONN3 U MeHTo30(hochaTHBIN MyTh OKUCIEHUS TIIIOKO3bI, OKUCIUTENbHOE (hochopuitn-
poBaHue.

JlJ1s1 NpOBEPKHU MCXOAHOT0 YPOBHS 3HAHHMI BBINOJHUTE CileayIolIee 3aJaHue:

3aoanue 1. Viccrnemyemoe BEIIECTBO MOABEPTIIN THIPOIU3Y U C TIOMOIIIBIO KAYECTBEHHBIX pe-
aKUUi ONpeNeNud B TMAPOJIU3aTEe KUPHBIE KUCIOTHI U MEPUCTUIIOBBINA cnupT. Kakoe BemecTtBo
HCCIEA0BAIOCH?

A. XoneBas Kuciora. b. Tpuauunrouuepon.  B. @ochaTuanixonu. I'. Bock

HpaeuﬂbHocmb pemeHuﬁ npoeepbnie, Conocmasue ux ¢ ImajloOHamMu omeenios.

Bonpocs! puis1 06cyxneHust

1. Cunre3 TAI u rmunepodochoaunuIoB B MEYSHH U KUPOBOH TKAHU (XMMHU3M, OOIIHE ATa-
MBI CHHTE3a, pa3nuyus). TpaHcrmopTHbE (OpPMBI JHMUAOB B KpoBH. CTpOeHHE W METa0OIH3M
JITIOHI, JITIIIIT, JITIHIT, JITIBIT.

2. Xonectepos, Ononormyeckas poib, MUIIEBbIE NCTOYHWKH. BBIBeZeHME Xoiectepona U3
OpraHu3Ma, >KeITYHble KHUCIOTHl KaK OCHOBHOM KOHEYHBIM NMpOIyKT oOMeHa XoJyiecTepojia, Mpe-
CTaBJICHHE O XETYHOKaMEeHHOW Oosie3Hu. bruocuHTe3 Xonmecrepona (TKaHeBast U CyOKJICTOYHAs JIO-
KaJM3alus, CyOCcTpaThl, 3Tarbl, XUMU3M | 3Tamna, perynsanus).
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3. Mexanu3mbl mojepkaHus OajaHca XoJiecTeposia B KJIETKaX. TpaHCIopT XojecTtepoia
(3X) BO BHEMEUECHOYHBIEC KIIETKH, poJib anoBigp. Pons JITIBIT u JIXAT B pasrpy3ke KJIETOK OT W3-
ObITKa XoJectepoiia. MerabonusMm 3¢upoB xonecrepoia, poiib AXAT, xomecTepodcTepassl.

4. T'unepxomecteposieMusi U €€ MPUUKMHBL. bUOXHUMUS aTepockiiepo3a, TUIIEPX0IecTepoIeMust
Kak (hakTop pucka, Apyrue GpakTopsl pUcKa, MEXaHU3M aTePOTEHHOTO JACUCTBUS arlOIUIONPOTCHHA
(a). OcHOBBI TPO(MUIAKTUKY U JUATHOCTUKH TUIIEPXOJIECTEPOIEMHM, aTepockiepo3a (MHACKC aTe-
POTE€HHOCTH).

5. MobOunu3anus JUIUI0B U3 KUPOBOM TKaHU (CXema, Ca’" u NAM®D-3aBucHUMBIE MEXAHU3-
MbI aKTHBAllMd TOPMOH-UYYBCTBUTEILHOM JIHMITa3bl, TOPMOHANBHAS peryisinus). Pons nenonupoBa-
HUS U MOOMJIM3AINH KUPOB.

Jlureparypa
OcHoBHas
1. Buonoeuueckas xumust / B. K. Kyxta [u ap.]. M. : Bunowm ; Munck : Acap, 2008. C. 210-231, 254-258.
2. bBuonoeuueckas xumust / A. J1. Taranosuu [u ap.]. Munck : Bem. k., 2013. C. 186-199, 210-212, 214 217.
3. Kowncnexm nexuui.
JonoaHurenbHast
1. Mapwann B. /. Knmuandeckas 6unoxumus / B. k. Mapmrann. M.; CII6. : Uzng-so BMHOM-Hesckuit [na-
JexT, 1999. 368 c.
2. Mappu P. buoxumus genoBeka / P. Mapu [u ap.]. M. : Mup, 1993. 384 c.

3aganus 1J151 CAaMOCTOATEILHON padoThI

3aoanue 1. BCTIOMHUTB, YTO XOJECTEPON — CTPYKTYPHBIH KOMIIOHEHT OMOMeMOpaH Bcex
TKaHel opraHu3Ma. /[ cuHTe3a pa3NuYHbIX OMOIIOTMYECKH aKTUBHBIX BEUIECTB B OPraHU3ME HC-
MIOJIB3YETCS] CBOOOIHBIN XOJIECTEPOJI, TOTIa KaK ATepuHuIMpoBaHHas popma — pe3epB XoJecTeposia B
KJIETKE.

1.1. U3 opranu3ma yenoBeKa €KeHEBHO BBIBOJUTCS OKOJIO 1 rpamMma xonecteposa. Hazosu-
Te HanboJjiee 3HaUMMble TyTH BBIAETICHUS X0JeCTepoa;

A. B cocTaBe XWIIOMUKPOHOB. b. B Buze coieil )KeIYHbIX KUCIOT.

B. Beigenenue ¢ pexkanusamu. I'. B Buzie CTEpOUIHBIX TOPMOHOB.

J1. Pacmerisiercst no aretuin-KoA.

1.2. HazoBuTe myTH MOCTYIUICHHUS, UCTIONB30BaHUs U BBIBEICHHUS X0JECTepoia U3 OpraHu3Ma.

3a0anue 2. BblyunTe W HaNUIIATE MOCIENIOBATEIbHOCTh PEAKLUN CHHTE3a XOJecTepoiia U3
anetus-KoA 110 o0pa3oBaHus MeBaJOHATa, YKAKUTE (PEPMEHTHI.

2.1. OTBeTbTE Ha BONPOC: MOXKHO JIM CHMUIKEHUEM IOTpeOJeHUs XoJiecTeposa ¢ MUIIEeH 110
100 Mr B CyTKM BbI3BaTh CHUKEHHE KOHLIEHTPALIMU XOJIecTepoia B KpoBU?

3aoanue 3. 3HaTh CTPOCHHUE U POJIb PA3JINYHBIX JIUIIONPOTEUHOB B TPAHCIIOPTE XOJECTEpPOa B
opranusme, yuactue JIITHIT u JITIBII B nepenoce xomnecreposa U3 KPOBOTOKA B TKAaHU U M30BITKA
XO0JIECTEPOJIA U3 TKAHEH B MEYECHbD.

3.1. BeiOpats, B kakoii (hopMe MUIIEBOI XOJIECTEPOII MOCTYNAET B KPOBOTOK:

A. JIITHIL b. JIIIBII. B. JIITIOHIL. I". XunoMHKPOHOB.

3aoanue 4. Ilpn UHTEHCUBHOM (hr3HYeCcKOl paboTe aKTUBUPYETCS MOOMIIN3AIUS HEUTPaIb-
HBIX KHPOB U3 JIETIO.

4.1. Kako#t pepMEHT OCYIECTBIISECT BHYTPUKIETOUHBIH JTUITOIN3?

A. Ilencun. b. 'opmon-uyBcTBHUTENBbHAA NUMa3a. B. Jlunonporennnunasa.

I'. Ounonentuaasa. . ®ocdonunasa.

4.2. KakuM ropMOHOM aKTHBHPYETCsI 3TOT pepMeHT?
A. MHCYnHHOM. b. I'mrokaronom. B. Kansiutonnnom. I'. OxcuronuuoMm.

Hpaeuﬂbnocmb pemeHuﬁ npoeepbnie, conocmaesue ux ¢ ImajiloHadmMu omeenioe.
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IIpoBepbsTe Bamm 3HaHus (CAMOKOHTPOJIb YCBOCHHUS TEMbI)

3aoanue 1. 'Y 60IHOTO MOCTE Kypca JICUCHUs aTePOCKIIEpO3a U CTPOTOro COOIOACHUS He-
TOJIOTUYECKUX PEKOMEHJAINK B IJIa3Me KPOBU Ja0OPaTOPHO MOATBEPKIECHO MOBBIIICHUE YPOBHSA
aHTHATEPOTEeHHBIX JIUMONPOTeUHOB. Kakue MMImonpoTenHbl SBISIOTCS aHTHATEPOTreHHBIMU ?

A JIIIOHIL.  b. JITHIL B. JIIIBII. I'. X"JIOMUKPOHBI.

3adanue 2. Y mopaei, B paliioHe KOTOPBIX MPEo0IajaeT pacTUTENbHAS TIUINA U pbiOa, 3HAYU-
TEJIBHO CHIDKEH PUCK 3a0oJieBaHMs aTepockiepo3oM. Kakue BemiecTBa, BXOJSIIME B COCTAB ATHX
MPOJYKTOB, MOTYT OKa3bIBaTh aHTHATEpOreHHoe AeiicTBre? VX posib B 0OMeHe Xonectepona?

3adanue 3. TTanueHT, KOTOPOMY € JICUeOHOU IEIbI0 HA3HAYCHO TOJIOJAHHE, B TEUCHUE IBYX
HeJeb 3HAYUTENBHO MOoXy/ena. KakuM ropMOHOM peryiaupyercs CKOpOCTh MOOWIHM3AIlMN YKHUPOB
MIPU U3MEHEHUH PEKUMA MUTAHUS?

A. I'mrokaroHom. b. Oxcuronmaom. B. Aapenanunom.

I'. Kanpuuronunom.  [I. [Tapatupurom.

3aoanue 4. Tlpu obGcrmenoBaHUU TMOJAPOCTKA, CTPAJAIOIIET0 KCAHTOMATO30M, BBISIBJICHA Ce-
MeliHas rurnepxoiiecteposieMusi. KoHIleHTpamus Kakux JUIONPOTEUHOB PE3KO MOBBIIIEHA B KPOBH
MpY JAHHOW MaTOJIOTUH?

A. XUIOMHUKPOHOB. b. JIITHIIL. B. JIIIOHII. I'. JIIIBIL.

3aoanue 5. JIns cuTyanuu, Korja IpOUCXOAUT JENOHUPOBAHNUE JTUTIHUIOB, XapaKTEPHO:
A. IloBbllIEHHE CEKPELIMN UHCYIUHA.

b. YBenuuenue B KpoBU KOHLIEHTPALIUK CBOOOAHBIX JKUPHBIX KUCIIOT.

B. YBenuuenue B kpoBu koHueHtpauuu JIINOHIT u xunomukpoHoB.

I'. IloBbllIEHHAs aKTUBHOCTh TOPMOH-YYBCTBUTEIbLHOM JIMIIA3BI.

J1. IloBbllIeHHAs: aKTUBHOCTb JIMIIONPOTEHHIIUIIA3BL.

3aoanue 6. CpaBHUTE 0COOCHHOCTH OMOCHHTE3a JIMIUI0B (TPUALIMIITIIMIIEPOJIOB) B pa3iIny-
HBIX TKaHSX, 3aMI0JIHUB TAOJIHILY:

dopma TpaHCIOPTA JIH-

Tkanb Hcxoansbie cy0cTpaThl CHHTE3a
MHU/0B U3 OpraHa

Crausucrast 0007109Ka TOHKOW KUIIKA
Ileuensn

’Kupoas TkaHb

3aoanue 7. Kakue nojaoXeHus! MpaBUIbHbI ISl CUTYalUY, KOT/1a IPOUCXOAUT MOOUIM3ALUS JIU-
180%01(0):¥4

A. KoHIleHTpaIus >KUPHBIX KUCIOT B KPOBHU BbIIIE HOPMBI.

b. Konuentpanus JIIIOHII Bbiie HOpMBIL.

B. 'opmoH-uyBcTBUTENbHAS TUNIa3a HaXoAUTcs B (hochopuinrpoBaHHOl hopme.

I'. JlunonpoTenHaUnasa HaxoAuTcs B pochopuiimpoBaHHON Gopme.

J1. AKTHBHOCTB JIMITONPOTENHIINIIA3bI CHUKEHA.

3aoanue 8. CpaBHHTE OMOCHHTE3 TPHAIMIITIIUIIEPOJIOB B IIEYCHHU U )KUPOBOM TKAHH:

1. BuocuHTE3 KMPOB B MIEYEHMU. A. CB0OOIHBIN ITUIEPOIT UCTIONB3YETCS ISl CHH-
Te3a )KUPOB.

2. buocuHTe3 XUpoB B kupoBoii TkaHu. b. B mponecce 6uocuntesa odpazyercs pocda-
THUOHAas1 KUCJIOTA.

3. O6a npouecca. B. Crumynupyercs npu HU3KOH KOHLIEHTpaLUU
TJIIOKO3BI B KPOBH.
4. Hu onum. I'.  Cunresupyemslii )xup oOpa3yeT BaKyoJu, 3a-

MOJIHAIOIHUE TUTOIINIA3My.
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ITAJIOHbI OTBETOB K PELICHUIO 3aaHUI
/Jlna camonpogepku ucxoo0nozo ypoeHsa 3HaAHUIL:
1-T1;
Jlna camocmosamenvnou padomel:
11-5b,B;2.1 —na;3.1-1;4.1-b; 42— b.

JladbopaTopHnasi padora (60 MUHYT)
HNHCTPpYKIUA K IPAKTHYECKOMY 3aHATHIO

Onpeoenenue codepircanusn [-nunonpomeunos (MUNONPomeuHo8 HU3KOU NI10MHOCMU) 6
naasme Kpoeu.

BoJIbIIMHCTBO IMIIU0B HAXOASTCSA B KPOBU HE B CBOOOJHOM COCTOSIHMH, & B COCTaBe OEIKO-
BO-JIUMIIUHBIX KOMILIEKCOB (JMIONPOTEUHOB). Dpakiuy JIMIIONPOTEUHOB OTINYAIOTCS 110 OTHOCH-
TEJIbHOM MOJIEKYJISIPHON Macce, KOJMYECTBY Oelika, MPOLIEHTHOMY COJEP’KaHHIO OTAEIbHBIX JH-
MUIHBIX KOMIIOHEHTOB. JIMIIONPOTENHBI MOKHO Pa3/IeiUTh Pa3IMYHBIMU METOAAMU: JIEKTpodope-
3a, TOHKOCJIOMHOM Xpomarorpaduu, yabTpaleHTpU(PYTUpOBaHUS B COJIEBBIX PACTBOpaxX pa3jiMyHON
wioTHOCTH. [Ipu srekTpodopeTrHuecKoM pas3ieIeHuH JIUITOPOTEMHOB TUIa3MbI KPOBH (Ha XpOMATO-
rpaduueckoil 6ymare, aneraTLeUII0N03€e, arape, B MOJIUAKPHIAMHUIHOM Iejie) MOoay4aT (Gpakiuu
XWJIOMHKPOHOB U JIMIONPOTEUHOB Pa3IMYHON IIOTHOCTU: o-nunomnporennsl (JIIIBII) umeror mo-
JIBUKHOCTH O-TTI00ynuHOB, B-nunonpotenns! (JIITHIT) o6rxaaaioT moaBuKHOCTEIO B-TI00YIMHOB.
ITpe-B-nmunonporeunst (JIIOHII) Ha snexkTpodoperpamme pacnosaraiorcs OT JIMHUYU CTapTa mepes
-nmunonporenHaMu, IOTOMY Y HUX TaKO€ Ha3BaHUE.

Omnpenenenue coaepxaHus [3-TUNONPOTENHOB B IJIa3M€ KPOBU UMEET 3HAUEHUE JJISl TUArHO-
CTHKH aTepOCKJIEP03a, OCTPBIX U XPOHUUECKUX 3a00JI€BaHUM ME€YEHH, KCAHTOMATO03a U JPYruX ma-
TOJIOTHH.

Ipunyun memooa. ®otomeTrpuueckuid Merol. B ocHOBY MeTona mojiokeHa CHOCOOHOCTh
B-nmunonporennos (JIITHII) ocaxnarbcs B MpUCYTCTBUU XJIOPUAA KalblUs M F€NapUHa; MIPH 3TOM
U3MEHsIETCd MYTHOCTh pacTBopa. [lo cTeneHu MOMYTHEHMsI pacTBOpa U CyIAT O KOHLEHTpaluu
[B-TUMONpPOTENHOB B CHIBOPOTKE KPOBH.

Xoo pabomul. B mpobupky BHOCAT 2 Mi 0,025M pacteopa CaCl, u 0,2 M CBIBOPOTKH KPOBH,
nepememnBaioT. OnpenesisitoT ONTHYECKyIo MIoTHOCTH pacTBopa (E1) mpotus pactBopa CaCl, Ha
KOJIOPUMETPE B KIOBETaX TOJIIMHOW S MM pu KpacHOM cBetoduibTpe (630 HM). B ktoBeTy mo6aB-
ot 0,1 M1 pacTBOpa remnapuHa, NEPEMENIMBAIOT U TOYHO 4epe3 4 MUH CHOBA ONPEIEIISAIOT ONTH-
YeCKYI0 IIIOTHOCTh pacTBopa (E2) B Tex e ycloBusX.

Pacuem. BbraucnsioT pa3HOCTh ONTHYECKHUX IJIOTHOCTEH M yMHOXkaroT ee Ha 10 — smmupuye-
ckuit koadurmeHt, npeaaoxeHHbIi JIenBUHOM, T. K. TOCTpOEHHE KATMOPOBOYHOM KPUBOH COMPSKEHO
¢ psaaom tpyaHocrer (x (r/m) = (Ex— Ep)-10). B HOpMe cozepikaHue B-THITONPOTEHMHOB COCTABIISET
34,5 /1. Copepxanue B-TMIONPOTENHOB KosieOIeTcs B 3aBUCUMOCTH OT BO3pAacTa U 1oJa.

OTtBer:

BeiBOI:

Iloonuce npenooasamens:
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15. TEMA: BHYTPUKJIETOYHBIA OBMEH KWUPHBIX KHCJOT. KETOHOBBIE TEJIA.
KOJIMYECTBEHHOE OIIPEJAEJIEHHUE XOJIECTEPOJIA
B CBIBOPOTKE KPOBU

AKTYaJIbHOCTb TeMbI

JKupHbIe KHCIIOTBI — HEOTHEMJIEMBIN COCTAaBHON KOMIIOHEHT OOJIBITMHCTBA JUNUI0B. [loHM-
MaHHUEC MCXAaHU3MOB CUHTE3a U pacliaaa ) XKUPHbIX KUCJIIOT UMECT 60HBIJ_IOG IMPAKTUYCCKOC 3HAYCHUC B
NeATEILHOCTH Bpada. MHorue 00JIe3HH, BPOXKIACHHBIC W TPHUOOPETECHHBIC, ONPEICTSIOTCS HapyIIIe-
HUSMHU B COOTHOIICHHUH MPOIECCOB aHA0OIM3Ma U KaTabom3Ma KUPHBIX KucIoT. Hapyuienue co-
OTHOIIICHUS HE3aMEHHUMBIX >KUPHBIX KUCIIOT B MUTAHUUA MOXKET MPUBOAUTH K CYIIECTBEHHBIM U3MeE-
HEHMSIM B COCTaBE SMKO3aHOUJIOB M, KaK CIIEICTBUE, K PA3JIMYHON NATOJOTUH.

OnuH U3 BaXHBIX MMOKA3aTENICH JTUIMIHOTO OOMEHA — COoJIep)KaHhe KETOHOBBIX Tesl. KeToHo-
BBIC TE€JIa COJIEPIKATCSA B KPOBH 3JI0POBOTO YelIOBEKa B HEOONbIINX KoimuecTBax. OMHAKO, MpH ca-
XapHOM Jauabere, ToJI0JaH|H KOHIIEHTPAIUs KETOHOBBIX TEJI MOXKET MOBBIIIATHCS B HECKOJILKO pas,
pa3BUBAETCA KETOHEMMUSL.

Ieanb 3anaTHA

M3yuuth nporecchl OKUCIICHUS U CUHTE3a KUPHBIX KucioT. ChopMupoBars mpencrapicHue 0o
siiko3aHonAax U ux GyHkuusx. [IprodpecTy HaBBIKK OMpeAeIeHUs X0IeCTepPoia U KeTOHOBBIX TEl.

TpeGoBanus K HCXOAHOMY YPOBHIO 3HAHMI

s nonnozco yceoenuss memvl HeOOXOOUMO NOBMOPUMb U3:

— OUOOp2AHUYECKOU XUMUu:

* pEaKkIiy ajbJ0JIbHOW KOHJAEHCANW, (OPMHPOBAHHWE M XAPAKTEPHCTUKA CIOKHOI(DUPHOMH
CBSI3U, BBICILINE KUPHBIE KUCIOTHI (CTpOeHHEe, HOMEHKIIaTypa, cBoiictBa); [10JI, npoaykts I10J];

* KETOHOBBIE T€Ja U UX CBOMCTBA

— Ouo02UYeCKOUl Xumuu:

* [ICHTpPAJIbHbIE ITyTU MeTa0oau3Ma (OKHUCIUTEIBHOE 1eKapOOKCUIMPOBAHNE MUPOBUHOIPAI-
Ho# kucnoTsl, [[TK);

* IEHT030(0C(ATHBIN MMyTh;

* TUXOTOMHUYECKUH pacmaj II0KO3bl;

* OKHCIUTENbHOE QochopunupoBanme

JlJ1si npoBepKU MCXOAHOT0 YPOBHS 3HAHUII BBITIOJIHUTE CJIeAYIolIee 3alaHue:
3aoanue 1. Onpenenure konmuecTBO Moib AT®, cuHTE3upyemMoe 3a cYeT MOJTHOTO OKHUCIIe-
HUS OJTHOTO MOJIS:

1. I'nroko35l. A. 17.
2. Auetni-KoA. b. 18.
3. Cyknunun-KoA. B. 10.
4. ®ocdoanokcualeToHa. r. 25
. 32(30).

3aoanue 2. B nuccrenyemMoil Mo4e ONpEIeNIA BEIPAKEHHYIO KHCITYIO PEaKIHIo 3a CUEeT Be-
1ecTBa, 00Ja/1aloMIero CBOWCTBaMH KETOHOB. Kakoe U3 mepeunciieHHbIX BEIECTB MOKET 00ycio-
BUTH 3TO n3MeHenue pH moun?

A. AueToH. b. Slurapnas xucnora.

B. Yroapnas kucnora. I'. AueroykcycHasi KUCIOTa. . YkcycHas kucnora.

3aoanue 3. B Mode OGOJIBHOTO C BBIPAXKEHHOM KHUCIION peakluel ONpeAeNuii CoJlepiKaHue
B-runpokcubyTrpaTa. M3 kakoro npeamiecTBeHHUKAa OH MOXKET 00pa3oBaTbcs?

A. AlleToH. b. AueroykcycHas kuciora.

B. MacnsiHas kucnora. I'. SAnTapnas xkucnora. . y-OxcumacisiHas KUcIIoTa.

IIpasunbHocme peuienuss npogepvme, CONOCMABUE €20 C IMALOHOM Omeema
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Bonpocs! nu1s1 06cyxneHust

1. B-Okucnenune Kak IMEHTPAIbHBINA MyTh KaTaboiau3Ma >KUpHBIX KuciaoT. CyOkieTodHas Jio-
Kajau3anus mponecca, akTuBalusd XKUPHBIX KUCIIOT, TPAHCIIOPT B MUTOXOHAPHUH. XHUMHU3M OKHCIIE-
HUS, ydacTHe BUTaMHHOB. COIpsHDKEHHE C TMPOLIECCOM OKHCIUTENBHOrO (hochopuanpoBaHus U
SHEPreTUUYECKUil BbIXOJ. [P-OKHCIIEHHE >KUPHBIX KHUCIOT C HEYETHBIM KOJIMYECTBOM YIJIEPOJIHBIX
aTOMOB, HEHACBILICHHBIX )KUPHBIX KUCIOT. OCOOCHHOCTH [3-OKHUCICHHUS B IIEPOKCUCOMAX.

2. buocunTte3 xxupHbIx kuciaoT. CyOKkjeTo4yHas JoKalu3alus, CyOCTpaThl, XUMHU3M, PEryisi-
1usi. OcCOOEHHOCTH CTPOCHUS allMIICHHTa3bl. POk Manuk-pepMenTa.

3. Metabonu3m apaxuJOHOBOM KUCIOTHI. buocuHTes 3iiko3aHou10B (IIpOCTarjaHauHbI, IPo-
CTaLMKIINHBI, JEMKOTPUEHBI, TPOMOOKCAHBI) M X OMOJIOrHYecKast poib.

4. Kerorenes: TkaHeBasi U CyOKJIETOUHAs JIOKAIMU3alUs, CyOCTpaThl, XUMU3M. OKCUMETHIITITY-
TapHHOBBIﬁ n I[eaI.[HJIaBHLIfI oyt o6pa3013aH1/151 KE€TOHOBBIX TCII. MOJIeKy.H}IpHBIe MCXaHU3MBI K€TO-
HEMHM Ipu caxapHOM JuadeTe, HeJOCTATOYHOM YTJIEBOJHOM IUTAHUU, TOJIOAHUM. Y TUIU3ALUS Ke-
TOHOBBIX TECJI (B3aI/IMOHp€BpaIlI€HI/I$I, aKTHUBallyA, BKIIIOUCHUC B MeTa6OJII/I3M, OHEPIreTHUKAa OKI/ICJIGHI/IFI).

5. Auerun-KoA kak neHTpanbHbiii MeTaboauT. [yt ero morpebienus B kierkax. Bzaumo-
CBS3b JIMITUIHOTO U YIIIEBOJHOTO oOMeHa. [lyTu mpeBpaiieHus mmieposa B KJIeTKax. DHepreTuye-
CKUil OaJlaHC OKUCIICHUS TIHIIEPOIIa.

Jlureparypa
OcHoBHasn
1. Buonocuueckas xumusi / B. K. Kyxra [ np.]. M. : Bunom ; Munck : Acap, 2008. C. 234-249, 258-260.
2. Buonoeuueckas xumus / A. J1. Taranoswd [u ap.]. MusCk : Bemm. mk., 2013. C. 200-210, 212-214.
3. Koncnexm nexkuunit.
JonoanurenbHast
1. Mappu, P. Buoxumus genoseka / P. Mappu [u op.]. M. : Mup, 1993.
2. Buoxumusa. Kpatkuii kypc ¢ ynpaxaeHusMu u 3agadamu / iof pen. E. C. Ceepuna, A. 5. Huxomaesa. M. :
I'S0TAP-ME]], 2001. C. 186-189, 193-198, 205-210.

3anaHus 1S CAMOCTOSATEILHOH PaGoThI

3aoanue 1. Hayuutech pacCUUTBIBATH SHEPreTUUECKUM BBIXOJ [3-OKUCIIEHUS KUPHBIX KUCIIOT.
JUJ1 9TOr0 HYKHO IIOMHUTB, YTO:

A. Yucno moneit anerun-KoA, oOpa3yromuxcsi B pe3ysbTaTe OKUCIECHUS KUPHBIX KUCIIOT C
YETHBIM YHCJIOM aTOMOB yriepoa (), MOXKHO paccyuTath mo popmyse: n/2.

b. Kaxxnprit monb antetrii-KoA nanee okucinsercs B L{TK ¢ oopazoanuem 10 monp ATO.

B. B kaxioM BUTKe [3-OKHCIEHUS TPOUCXOAT JIBE PEAKIIMH JIETUIPUPOBAHMS, B KOTOPBIX BOC-
cTaHaBmMBaoTCA onHa Monekyna HAJIY (HAJITHHY) u omna monexyna ®AJ] (PAJH,), mosromy
KaKIb1id BUTOK JaeT 4 AT® npu conpsikeHUH ¢ MPOILIeCCOM OKUCTUTENEHOTO (GochOoprInpoBaHmsl.

I'. Yucno BUTKOB MOXKHO paccuuTaTh 1o ¢opmyse: N/2-1, T. K. B MOCIEAHUIA BUTOK [3-OKHUC-
JieHus Bceraa BerynaeT Oytupuia-KoA u mpu ero pacuierjieHun oopasyercs asa anetwi-KoA, a ve
OJIH, KaK BO BCEX MPEIbIIyLINX BUTKAX.

1. Cymmaphblit Beixol AT® aiis B-OKUCIEHUS KUPHBIX KHUCIOT C YETHBIM YHCIOM aTOMOB
yriiepojia MOKHO PacCUUTaTh 1o GopmyIie:

[(n/2) 10+ (n/2-1) 4] -2*

*— 2 AT® pacxonyercst Ha aKTUBALIUIO KUPHBIX KHCIIOT.

1.1. Pemute 3anauy. Paccunraiite konnyectBo AT®, o6pasyrorieecs pu OKUCIEHUU OJHOM
MOJIEKYJIbl TPUTIATbMUTOMWITINIEPOIIa. AITOPUTM:

A. Hanumure peakuuio rujpoinsa 3TOro COEAMHEHHUS.

b. Paccunraiite konmuuectBo ATD, 0Opasyromieecs: Ipu OKUCICHUH KaXKI0H MOJICKYJIbI MTallb-
MUTUHOBOM KHUCIOThI 10 CO2 1 H0.

B. Hammmmure peaknuu kataboiau3ma riauiepoa (ruinepoia — Ghochoraunepos — TUOKCH-
arieroHpocdar — rmnepanbaeruadocdar) no CO;, u HyO0.
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I'. Paccunraiite konuuectBo AT®, oOpasyromieecs mpu OKUCICHUN OJJTHOW MOJIEKYIIbI TJIHLE-
pona no CO, u H,0.

[. PaccuuTaiite cymmapHslii BbIxoa AT® 1ipy 0IHOM OKHUCIEHUN TPUIAIbLMUTOMITIIALIEPOIIA.

1.2. IIpu KakoM yCIIOBUM aKTHUBUPYETCS [3-OKHUCIEHUE KUPHBIX KUCIOT?

A. Ilpu ymenblieHuH cuHTE3a MadoHUI-KoA B nuro3oue.

B. Ipu yBenuuenun konuentparuu HAJTHH® B MuToxoHapusx.

B. Ilpu runokcun.

I'. Ilpn Hamuuuu OOJIBIIOTO KOJIMYECTBA TIIOKO3BI.

3aoanue 2.

2.1. Hanumure peakuu NepBoro BUTKa CUHTE3a NaJIbMUTUHOBOM KUCIOTHI.

2.2. Hanmmure cyMMapHO€ YpaBHEHUE CUHTE3a MAIbMUTHUHOBOM KUCIIOTHI M TOCUUTANTE KO-
JIMYECTBO IIUKJIOB, HEOOXOUMBIX IS €€ CHHTE3A.

2.3. CKOJIBKO MOJIEKYIT TJTIOKO3bI U KAKUMH ITYTSIMH HY)KHO 3aTPaTUTh, YTOOBI CHHTE3UPOBATH
1 Monekyny TpUNaaIbMUTOWITIUIIEpOIa?

2.4, YKaxure, Kakue U3 MPUBEJICHHBIX HUXKE )KUPHBIX KUCJIOT:

1. CuHTE3UpYIOTCS B OpraHu3Me. A.18:2 (9, 12).
2. He cuHTE3UpYIOTCS B OpraHu3mMe b. 18:1 (9).
Y JIOJIKHBI TIOCTYNATh C MHUIIEH. B. 18:3 (9, 12, 15).
I'. 18:0.
J. 16:0.

2.5. Ilpu Kakux yciaoBUsIX OyJET yBEIMUMBATHCSA CUHTE3 HKHUPHBIX KUCIOT?
A. Ilpy noBBIIIEHUY KOHLIEHTPALMHU [VIFOKO3bI B KPOBH MOCIIE €/bl.

b. IIpu cHMKEHUN CEKpEeLUN NHCYJIMHA.

B. Ilpu yBennueHuu ceKpeLnu IIIoKaroHa.

I". Ilpu nedochopunmpoannm anetmin-KoA-kapOoKkcuiasbl.

J. ITpu n366ITOYHOM MOCTYIUIEHUH KUPOB C MUILEH.

3adanue 3.

3.1. YkaxuTte, kakue QyHKIUHN PErYIUPYIOT EPEUNCICHHbIE HIDKE DIIKO3aHOUIbI:

1. JIeMKkOTpHEHBI. A. CoxkpalleHre TIaKuX MBIIIL, JIATIOJIN3, CEKPELHs], TPOHULIA-
€MOCTb, 3JIEKTPOJIUTHBIN OajlaHC, CBEPTHIBAHUE KPOBH.

2. IlpocrarnanivHebIL. b. XeMorakcuc, BoclajaeHue, alIepruuecKiue peakuu, CoOKpa-
HieHue riagkoil myckynarypsl OponxoB u KKT.

3. TpoMOOKCaHBI. B. Arperamus TpoMOOLIMTOB, CY’KE€HUE COCYZ0B U OPOHXOB, pe-

ryasust ypoBHs TAM® B TpomboLMTaX.

3.2. U3BecTHO, 4TO aclupuH HEOOPATUMO UHTHOUPYET IIUKIOOKCUTEHA3Y.

A. OObsiCHUTE, TOYEMY aCIUPHH B MAJIBIX /103X MOXKET MIPUMEHATHCS JUIs IPEAOTBPALICHUS
oOpa3oBaHHs TPOMOOB.

b. ¥V HekoTOpBIX M0JEH (C TEHETUYECKON MTPEIPACTION0KEHHOCTBIO) IPUHATHE aCIIMPUHA MO-
KET BbI3BATh MPUCTYI OPOHXUATBHON aCTMbl — TaK Ha3bIBa€MYIO acCIUPUHOBYIO acTMy. [lomoryT
JIM TaHHOMY OOJIbHOMY CTE€pPOUIHbIE MTpenapaThl?

3aoanue 4. I3yauth myTu oOpa30BaHMsI KETOHOBBIX TeJNl B MEYEHU M uX MeTabonu3m. Obpa-
TUTh BHUMAHHE HAa TO, YTO aleToaleTaT u -TUAPOKCUOYTHpAT 00pa3yloTCss B HOpME B HEOOBIITNX
KOJMYECTBAaX, a alleTOH — JIMIIb IPHU 3HAYUTEIbHOM HAaKOIUIEHWU KETOHOBBIX Tel (rojoJaHue, ca-
XapHbIN 1uaber).

4.1. Kakue opranbsl B HOpME UCIOJIB3YIOT allETOAIeTaT B KAYECTBE UCTOYHMKA YHEPTUU?
A. Ileuens. b. Cepaue. B. Mosr. I'. Ckenernas myckynarypa.
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4.2. Ouenntp sHeprerudeckuii 3pdext (B Mmonpr ATD) okucnenus 1 Monp areroarerara 10
CO,u H,0. Pacuer 3anucars:

HpaGI/UZbHOCWIb pemeHuﬁ npoeepbmne, cConocmasue ux ¢ ImajloOHamMu omeenioes.

IIpoBepbTe Bamm 3HaHUS (CAMOKOHTPOJIb YCBOECHHS T€MbI)

3aoanue 1.

1.1. OnuH 1Mk -OKUCIIEHHUs BKJIIOYAET YEThIPE IOCIIENOBaTENIbHBIE peakiuu. Beioepure
IIPABUJIBHYIO TIOCIIEJOBATEIBHOCTD:

A. Oxucnenue, aeruaparanusi, OKUCICHHUE, PACIIEIUICHUE.

b. BoccranoBienue, 1erujpupoBaHue, BOCCTAHOBIICHHUE, PACILEIUIEHUE.

B. [lerunpupoBanue, rupatanus, AeTHIPUPOBAHNE, PACIICIUICHHE.

I'. I'mapupoBanue, Aeruaparanys, TuIpupoBaHUe, paclIeIICHUE.

J1. BoccranoBnenue, rupaTalys, 1eruipupoBaHUe, pacilelICHHE.

1.2. V3BecTHO HacleZICTBEHHOE 3a00JI€BaHUE, [P KOTOPOM B CKEJIETHBIX MBIIIIAX CHUYKEHA
KOHIIGHTpalLlusl KapHUTUHA B pe3ynbTaTe Aedekra (pepMEeHTOB, yUYacTBYIOLUMX B ero cuHrese. OT-
BETHTE HA BOIPOCHI:

A. Kak ckaxeTcs Ha CIIOCOOHOCTH BBINOJHATH JIUTENBHYIO Pa0OTy CHIDKEHHE KOHIIEHTpa-
MU KapHUTHUHA?

b. [Tox MUKpPOCKOIIOM B KJI€TKaX TAKUX MBIIIL BUJHbI BaKyosu xupa. OObsACHUTE UX IPOUC-
XOXKJICHHE.

3aoanue 2.
3.1. M3yuuB MeTab0IM3M KUPHBIX KUCIIOT, 3aTI0JHATE TaOJIUILy:

IIponeccol B-Oxucaenne Buocunres
Jloxanm3anums npoiecca
Wcxonauslii cyocTpar
[TepeHocunk cybcTpara uepe3 MUTO-
XOHJPHUAIIbHYIO MEMOpaHy
KodepmenTts! okucnuTenbHo-
BOCCTAHO-BUTEJIbHBIX PEAKIUI

Wcrounnk mpucoenuusemoro Qpar-
MEHTA WU OTHICTIIEMBbIN (pparMeHT

PerynstopHble epMeHTbI

Perynupyrommue dhaktopsl

AKTHUBATOPBI
WHruburopsl

3aoanue 3. Y nauuenta oOHapyKEHO MOBBIIIEHUE COAEPIKaHUS KETOHOBBIX Tel B KpoBH. [Ipu
KaKMX (U3HOJIOIMYECKHX COCTOSHUSAX OpraHu3Ma HaOJIt01aeTcs KETOHEMUs?

A. Ilpu JuTenbHONM MBIIIEYHOH padoTe. b. Ilpu u30bITKE YTI€BOJOB B MHUILE.

B. IIpm oTcyTcTBHM )XHPOB B ULIE. I'. IIpu romonanum.

J. IIpu HapyieHny nepeBapuBaHus KUPOB.

ITaJI0HbI OTBETOB K PeLIeHUI0 3a1aHu i

Jlnsa camonposepku ucxo0nozo ypoeHs 3HaHUL:
1—(1-4;2-B;3-T;4-A),2—-A,T; 3-Bb.

76



Jna camocmoamenvnoil pabomot:

1.1—336,5.1.2 —A.

2.3 — 34 mouekyisl riitoko3bl. 24— (1-B, T, JI;2— A, B). 25— (A, ).
31— (1-Bb;2-A;3-B).

41.-b,T. 4.2.-20 ATO.

JlabopaTopHnasi padora (60 MUHYT)
HNHCTpYKIIUSA K NPAKTHYECKOMY 3aHATHIO

Pabota 1. Onpeodenenue konuenmpayuu xonecmepona é cbléoOpomKe Kposu hepmenmamusHvim
Memooom

Ipunyun memooda. OnpeneneHyue XoJyecTepoa mocie ero pepMeHTaTUBHOIO THAPOIU3a U
okucieHus. MHIUKaTopoM SBISETCS XWHOHUMHH, OOpa3yeMblii M3 IEPeKHCH BOjaopoaa u 4-
amMuHO(eHa30Ha B MPUCYTCTBUH (PEHOJIa U MEPOKCHUIA3HI.

Xonecmeponscmepasa
Ddup xonecrepona + H,O > Xonectepos + JKUpHas KUCIOTa

Xonecmeponokcuoasa

v

Xomnectepon + Oy Xonecren-3OH+ H,0;

Ilepoxcuoasza
2 Hy0O, + 4-amunodenason + denon »  XwunonmmuH + 4 H,0O

OO6pa3zyromuiics TpoayKT UMEET pPO30BYIO OKpacKy. IHTEHCHBHOCTH OKPAaCKH IPSIMO IpO-
MOPIMOHAJIbHA KOHIIEHTPALUU XO0JIeCTeposia U u3MepseTcst HOTOMETPUUECKH.

Xo0 pabomul. XonaecTepoll OIPEeNsioT B CBIBOPOTKE KPOBU. PeakTHBBI 100aBISIOT 110 Clie-
NYIOILLEH CXEMeE:

OneITHas CranaaprHas
npoda, MJ npoda, MJ
B npoOupku BHOCHT:
CBIBOpPOTKA KPOBH 0,02 —
CraHgapTHBINM pacTBOP X0JIECTEPOIIA - 0,02
Pabounii pacTBOp pepMEHTOB 2,0 2,0
[TepememmBaOT U UHKYOUPYIOT peakimoHHy0 cMech 5 muH nipu 37°C unu 10 MuH TIpu KOM-
HATHOH Temneparype

[To oxoHYaHMM WHKYOAIlMM WU3MEPSIIOT ONTHYECKYIO IUIOTHOCTh ONBITHOMW M CTaHAAPTHOM
mpo0 Ha KoJiopuMeTpe (amuHa BoJHBI 540 HM) B KIOBETaxX C TOJIIMHOW CJIOS 5 MM NMPOTHUB KOH-
TPOJISL.

KonTposbnas npoda conepxxut 2,0 mu pabouero pactBopa (pepmenToB. KoHTponbHYIO
poOy MO>KHO TOTOBUTbH OJIHY Ha TPYIILY.

Pacuem.  Cyopeer. (MMOIB/1T) = 5,17 X (Enposus / Ecran)
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OTtBeT:

Hopma — 3,9-6,2 mMmonb/1 xostecteposia B chiBOpoTKe KpoBH (150-240 mMr%).

Knunuko-ouaenocmuueckoe 3nauenue. Ilpy HapyImeHUH JIMIHIHOTO OOMEHA XOJIECTEPOIT MO-
KET HAKaIUIMBAThCs B KPOBH. YBEIMUYCHUE YPOBHS XOJECTEpOJa B IIa3Me KPOBHU (THIIEPXOJIeCTe-
poJieMusi) HaOJIOJaeTCs PH aTEPOCKIIEPO3e, CaXapHOM JuadeTe, MEXaHHUECKOU JKeNTyxe, Hedpu-
Te, Hedpo3e (0cOOEHHO TMpU JTUNMOUIHBIX Hedposax), TurnoTupeose. [loHMmKeHUE XojecTepoia B
KpOBH (THITOXOJIECTEPOJICMHUsI) HAOII0AaeTCsl TIPU aHEMHUSIX, TOJIOIAHUH, TyOepKyJie3e, THIIEPTHPEO-
3€, pAaKOBOM KaXEKCHUH, IAPEHXUMATO3HOU KENTyXe, MOPAaKECHUU LEHTPAIILHON HEPBHON CUCTEMBI,
JMXOPAJTOYHBIX COCTOSIHUSIX, TIPY BBEJICHUN MHCYJIMHA.

BriBOa:

Pabota 2. Kauecmeennvie peakyuu na ayemon u ayemoyKkcycHylo KUciomy

Tlopsaook evinonnenuss pabomuol

1.IIpoGa Jlerans Ha anmeTOH. ALETOH U alETOYKCYCHAasl KUCJIOTA B IIEJIOYHON cpefe
00pa3yIoT ¢ HUTPOIIPYCCHIIOM HATPHs OpaH)KEBO-KpacHOE OKpamuBaHue. [locie moakucieHus jie-
JSTHOM YKCYCHOM KHMCIOTON 00pa3zyeTcs COeJMHEHNE BUILIHEBOIO 1IBETA.

B npo6upky BHOCcAT 1 karutro moun, 1 karto 10% pactBopa NaOH u 1 xarumo cBexenpuro-
TOBJIEHHOT'O HUTpoIpyccuaa Hatpus. [losBiseTcst opanxkeBo-KpacHoe okpamuBanue. J{o6apistoT 3
KaIUIH JIITHOW YKCYCHOM KUCIIOTHI, TIOSIBIISIETCS BUIIHEBO-KPACHOE OKpaIlliBaHUE.

2. Peaxnusa lepxapnaTa Ha ameTOyKCycHywo kuciaotTy. K 5 xamisaMm moun
MPUOABJISAIOT MO KarisiM 5% pacTBOp XJIOPHOTO JKeJe3a; MPU 3TOM BhIMaaaeT ocagok ¢ocharoB B
¢dopme FePO,. Ilpu HanMuum aneToykCyCHOW KHCIOTHI OT AajbHEHIIero mpuOaBIeHHUs XJIOPHOTO
’KeJe3a TOSBISeTCs BUIITHEBO-KPACHOE OKpammBanue. [Ipu cTossHIM OKpacka OJieZJHEeT BCICACTBHE
CaMOMPOM3BOJIBHOIO J1€KapOOKCHIIMPOBAHUS ALETOYKCYCHOM KHUCIOTHI. IIpu KumsgeHuu mporecc
IIPOTEKAET OYEHb OBICTPO.

Knunuko-ouaenocmuueckoe 3nauenue. ' nnepkeToHEMUs! U KETOHYpHUS HaOIIOAAI0TCS TIPH ca-
XapHOM Jradere, roJI0JaHu!, TUIIEPIPOAYKIIMH TOPMOHOB-aHTarOHUCTOB WHCYJIHA.

Pesyabrar:

BeiBOI:

Iloonuce npenooasamens:
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16. HEPEYEHBb BOITPOCOB /UIA ITIOAI'OTOBKH K KOJIJIOKBUYMY 110 TEME
«OBMEH JIMITU OB»

1. Kakue BemecTBa OTHOCATCS K JIMIKAM, IPOCTHIM JIUMIUAAM, HEOMBUISIEMBIM M OMBLISIEMBIM
munaaam?  CTpykTypa, (PU3MKO-XMMHUYECKHEe CBOWCTBA M (YHKUMH MPUPOAHBIX BOCKOB,
AlWITIIUIEPOJIOB, TIulepo- U cHuHrohocoNUnuaoB, TIUKOIUIUIOB, CYIb(OIUIUAOB. YMETh
NUCcaTh XUMHUYECKHE (HOPMYIBI AlMITIIUIEPOIOB, (GochaTuaHON KHCIOTHI, (pochaTuanIMHO3HTA,
JIU30JICIIUTHHA, dbocharuauadITaHOIAMIHA, dbocharununceprna, dhochaTuanxonrHa,
MaJbMUTHUHOBOW, CTEAPUHOBOM, OJIEMHOBOW, JIMHOJIEBOW, JIMHOJICHOBOM M apaxWJIOHOBOM KHCIIOT,
OJIOK-CXEMBI CTPOCHUS IIepaMuIa, epedpo3u0B U ranro3uioB (GM;), churromuenuna.

2. Dranbl TepeBapUBaHUS JMIKIOB B JKEIYIOYHO-KHIIEYHOM Tpakte. [IpencraBurenu
MEePBUYHBIX, KOHBIOTUPOBAHHBIX U BTOPUYHBIX JKEITYHBIX KUCIOT. MecTo ux oOpa3oBaHHUsl, POJb B
[IepEBapUBAHUHU JIMIIUAO0B. DMYJIbIUPYIOLIUE CBOMCTBA KEMYHBIX KUCIOT B MPOCBETE KUIIEUHUKA.
Ponb taypuna u rimununa. [ledeHouHO-KUIIeUHAS PEUUPKYIIALNS KETIHBIX KUCIOT.

3. YMeTp mucaTh peakiuu# [3-OKHUCIEHUS YKUPHBIX KHCIOT C YETHBIM W HEYETHBIM YHCIOM
YIJIEPOAHBIX aTOMOB, IMOJACYUTHIBATH IHEPreTUUYECKUN BBIXOJ IOJHOTO OKHCIEHUS OTAEIbHBIX
KHUPHBIX KHUCIOT M auuiarauueposoB. Kakue KUpHbIE KHUCIOTHl MOJBEPIaioTCs [3-OKHUCICHHUIO B
nepokcucomax? Orinuue 3-OKUCIeHUS B MUTOXOHAPUSAX U IEPOKCHUCOMAX.

4. PerynaropHas B3aUMOCBSI3b [3-OKHMCIICHHS KHPHBIX KHCIOT B KIETKaXx M a’poOHOro
OKHCJICHUS TJIFOKO3bI. DTarbl IPEBPAIICHHs] YTIEBOA0OB B JCTIOHUPYEMBIE JTUMHUIBI (CXeMa).

5. Buabl 51K03aHOUIOB, 3aKOHOMEPHOCTH WX JIEHCTBUS, QYHKIMK B opraHu3Me. MexaHu3m
JEHCTBHS MPOTUBOBOCHAIUTEIBHBIX JIEKAPCTBEHHBIX MPEHAPaTOB HECTEPOUTHON MTPUPOIBIL.

6. YcimoBus, TpU KOTOPBIX AKTUBUPYETCS OWOCHHTE3 JKUPHBIX KHCIOT B KIIETKaX.
BHyTpukiieTouHas JOKamu3alus 3TOr0 Mpolecca M MPOUCXOKIACHHE HCXOIHBIX CyOCTpaToB.
Peakuuu cuHTE3a RKUPHBIX KUCIOT. YMETh PACCUUTHIBAThH 3aTPATy INIFOKO3bI (MOJIEKYJ) HA CUHTE3
3aJJaHHOTO TPHALMJITIIALEPOJIA (MOJIEKYJIBI).

7. Cxewmsl yTeit o6pasosanus HAJJ®HH' 11s KeToanmnpe1yKTa3HOH 1 eHOMIpETyKTa3HOi
peakiuii GMOCHHTEe3a )KUPHBIX KUCJIOT B FeNaToluTax 1 aJuIonuTax.

8. Ckonpko AT® HyXHO 3aTpaTHTh Ha CHHTE3 XHPHBIX KHCIOT (KHCIOTHI TI0 BalleMmy
YCMOTPEHHMIO), UTOOBI 00ECTIEYNTh MU 00pa30BaHKE OJJHON MOJIEKYJIbI IUIOKOLepaMuaa’?

9. Cxema (epMEHTOB TKaHEBOrO JAbIXxaHHUSA. KOMIIJIEKCHI IpIXaTenbHON Iemu. YKa3aTh Ha
CXEME€ Yy4acTKM ¢ SHepruei, JocTatouHo i oopasoBanus AT®. Ha ocHoBaHHMU Kakoro u3mepse-
MOTO IOKa3aTeisi MOXKHO ONPEICNIUTh KOJMYECTBO SHEPrUH, BHLIEISEMON B peakluu MepeHoca
aNeKTpoHOB? Perynsanus apixarenpHon nenu, poias AP, ATO.

10. Cxema (epMeHTOB TKaHEBOTO abixanus mas HAJ[ -3aBucumeix 1 ®AJ[-3aBUCHMEIX Cy0-
CTpaToB. YMeTh BKJIIOYaTh CyOCTpaThl [3-OKHCIEHHUS >KUPHBIX KUCIOT (fB-ruapokcuaimi-KoA,
aimn-KoA) B JpIxaTenbHyI0 Lielb. 3HaTh, yeMy paBeH Koddduuuent dochopunuposanus (P/O)
JUTS KaXKJIOTO U3 3TUX cyOcTpaToB. Ha cxeme 00s13aTeNbHO yKa3bIBaTh YYAaCTKU CONPSIKEHUS TPaHC-
MopTa JIEKTPOHOB U GochopriinpoBaHust. MOXKHO JIM UCIIOIB30BATh JUIsl OKUCIEHUS CYyOCTpaToOB B
murtoxouapusx HAJI®™? Pons HAJI®" B kneTke.

11.Yto Ttakoe okuciurenbHoe (ochopunupoBanue (omnpeaeneHue, CyOKIeTOYHas JIOKaIU3a-
1usi)? OcHoBHBIE mookeHus Teopuu [1. Murtyesnia, oObsSICHSIOIIME MEXaHU3M OKUCIUTENBHOrO (oc-
¢dopunupoBanus. Uro Takoe pa3obiieHue okuciuTenabHoro GpochopunrpoBanus? Kakumu cBoiictBamu
NoJpKeH 00anath pazoomuTens? [Ipumepst pazodmmreneid. Kak u3aMeHsieTcs: mporecc OKUCIUTEIbHO-
ro (hochoprIrpoBaHus IPH HEJOCTATKE KUCIOPOIa B KIIETKaX (0OObSICHUTh MEXaHU3M)?

12. IHruburopsl mepeHoca IEKTPOHOB 10 ABIXaTeNbHOW 1enu. B kakoMm cocTtostHuM (OKHC-
JICHHOM WJIM BOCCTaHOBJIEHHOM) OyIyT HaXOJIUThCS MEPEHOCUUKH HIIEKTPOHOB MpHU OJIOKaAe IETH:
a) TPOU3BOJHBIMH OApOUTYPOBON KUCIOTHI; 0) MAJIOHOBOM KHCIIOTOW; B) IIMAHUIAMH, YyTapHBIM Ta-
30M; I') POTEHOHOM ; J1) aHTUMULIUHOM A?

13. Peakuun o6pazoBaHus P-rUAPOKCH-P-MeTHITTYyTapil-KoA u MeBajIOHOBOW KHCIIOTHI.
[TyTn ucnosib30BaHus ATUX coeAMHEHM B KiieTke. Perymsinusa aktuBHoct [ MI'-KoA penykra3sbl.
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14. Cunre3 xonecrepoia B KJIeTKax (cxema). Perymsius 3Toro mporecca, HalipaBJIeHHasl Ha
3aIUTY KJIETKH OT Meperpy3ku xonecreposioM. CocTaBisiolIe MeXaHu3Ma oiiepKaHus 6ananca
XoJiecTepojia B KIETKax, poib amo Aj, anmo D, anmo B-100, JIXAT, KJIETOYHBIX pPELEOTOPOB,
ocTaTKoB XwioMuKpoHoB, JITITIIT u JITIBIIL.

15. ®akTophl, croOcOoOCTBYIONIME BBICOKOMY YPOBHIO Xojectepoiia B coctaBe JIIIBII, B
coctape JIIIHII. BeposTHbIi MexaHHW3M Yy4acTHsl XOJIECTEpOJia B PAa3BUTHUU aTEPOCKIIEPO3a.
[TpoucxoxxaeHrue U poib MEHUCTHIX KiIeToK. Mcxons 3 merabonm3ma xonectepoia B OpraHu3Me H
€ro perysiiuu, yMeTb 0OOOCHOBATh MOAXOAbI K CHIPKEHHIO €r0 YPOBHS B KPOBU.

16. Bo3MokHBIE MEXaHU3MbBI aTEPOTEHHOTO JICHCTBUS JIMIIONPOTEHHA ().

17. llpennoxxuTh MeXaHU3M pPa3BUTHUS TOCJIEJACTBUIA B pe3yJbTaTe CHUKEHHS aKTUBHOCTU
JIMITONIPOTENHIINIA3b] B KPOBHU, NE€YEHOYHOM Jmnaspl, ano C-2, HeJOCTaTOYHOCTH PELENTOPOB IS
arno B-48/E.

18. OcobeHHOCTH CHHTE3a TPHUAIWITIUIIEPOJIOB B KJIETKAaX JKAPOBOM TKaHU, IEUEHU U
pecHHTEe3a B KUIIEYHUKE (PEeaKIUU 3THUX MPOLECCOB).

19. Merabomu3m aunonporenHoB kposu (XM, JITTOHII, JITIIIT, JITTHIT u JITIBIT).

20. Bo3aMoXHbIe IPUYHMHBI MOBBIIIECHUS YPOBHS CBOOOJHBIX YKUPHBIX KUCIOT B KpoBU. Poib
arloJIUIONPOTENHOB, TOPMOH-UYYBCTBUTEIBHOM JTUIA3bI.

21. Mecropacnonoxenue neiictBus pocdomunaz Aj, Ay, C u D Ha crpykrypy dochonunmaos.
Peakumm cuHTe3a senmrtuHA. JlumortpomHble  (DakTOpRl, HMX pONb B HApYIICHUH CHHTE3a
riuiepodochoIUNUAOB B eueHH. MexaHU3M Pa3BUTHUS )KUPOBOTO HEPEPOKACHUS TICUCHH.

22.TloHsiITHE «KETOHOBBIC TeNa», MX XUMHYecKne (Gopmynbl. Peaknmuu cHHTE3a KETOHOBBIX
TeN, JOKanu3auus B KieTke. Ponb B opranusme. YMEThb paccuuTaTh KOJIUYECTBO MOJIEKYII
KETOHOBBIX TEJ, 00Pa3yIOMIMXCS U3 OJHON MOJIEKYJIbI 3aJaHHOM KUPHOU KUCIIOTHI.

23.YMeTh mHucaTh peakiuu BKIIOYCHHS KETOHOBBIX TeNl B MPOIECC SHEPrOMPOAYKIUHU, €TO0
OpraHHas U BHYTPUKJIETOYHAS JIOKAIU3ALMs, SHEPreTUYECKUI BBIXO/I.

24.TloHsiTHE «KETO3», BEPOSTHBIN MEXaHU3M €ro MPOMCXOXKJEHUS MpU caxapHOM 1uadere,
roJI0JJaHUH.

17. TEMA: IEPEBAPUBAHUE U BCACBIBAHUME BEJIKOB.
AHAJIN3 )KEJYJOYHOI'O COKA

AKTYaJIbHOCTDH TeMbI

OCHOBHBIM TOCTaBIIMKOM a30Ta B OpPraHU3ME SIBJISIOTCSI aMUHOKHUCIOTBL. AMHHOKHCIIOTHI
o0pa3yroTcst B mmpoliecce nporeoiu3a OenkoB. Pacnaa 6enkoB B opraHu3Me OCYIIECTBIISIOT IPOTe-
a3pl. CymiecTByeT NMpOTEOIN3 JIBYX THUIIOB — TOTAJIbHBIN (HEOTpaHUUYEHHBIN), IPH KOTOPOM OeKU
pacragarTcs A0 aMUHOKHCIOT, U OTPaHWYEHHBIH (YaCTUYHBIN), MPU KOTOPOM OTLIEIJIseTCs He-
CKOJIbKO aMUHOKHCIIOT. OrpaHUYEHHBIN MPOTEOJIN3 MMEET PEryisTOpHOE 3HaueHHe (aKTUBaLUs
(bepMeHTOB, TOPMOHOB OEJIKOBOM MPHUPOJIBI, CHCTEMA CBEPTHIBAaHUS KPOBH, CHCTEMa KOMIUIEMEHTA U
apyrue npoueccsl). IlepeBapuBanue O€NKOB B )KeIyA0YHO-KUIIEYHOM TPAKTE — ITO paclIeIICHUE
UX J10 aMUHOKUCIIOT. OT 3TOro 3aBUCHUT MOJIHOLIEHHOE CHAOXKeHHEe OpraHu3Ma a30ToM U He3aMeHH-
MBIMH (paKTOpaMU MUTAHUS, K KOTOPBIM OTHOCSITCS HE3aMEHMMbIE aMUHOKHCIIOTHI. [lepeBapuBanue
OCYIIECTBIISIIOT COJSIHAs KUCIIOTa U mpoTtea3bl. O6 oOMeHe OeIKOB CyIAT 10 a30TUCTOMY OaaHCy —
pa3sHULE MEXY MOCTYIJICHHEM a30Ta B COCTaBe OEJIKOB M BBIJICJICHHUIO a30Ta U3 OpraHU3Ma.

ean 3ansaTUs

CdopmupoBaTs npencrabienne o6 oOmei KOHIENIUA 00OMEHa a30Ta B OpraHu3Me, O Oelke
KaK TJIAaBHOM TIHIIEBOM HMCTOYHHKE a30Ta W aMHUHOKHCIOT. [1oMyduTh MpeicTaBiICHHEe O MOJICKY-
TSpHBIX ocHOBax mepeBapuBanus 6enkoB B JKKT, 0coOEHHOCTSIX NEHCTBUS pa3IUYHBIX MPOTEa3 U
WCIIOJIb30BAHNN WX WHTHOUTOPOB B KIIMHUYECCKOW MPAKTHUKE, BCACHIBAHUU aMUHOKHUCIIOT M TPaHC-
MopTe WX B KIETKU. HaydnThCs MPUMEHSATH MOMyUYEHHBIC 3HAHUS IJI1 OOBSICHEHUS NMPUYHH HAPY-
IICHUs1 YCBOCHUS O0eKkoB muiu. OCBOUTHh METOIbl KITMHUYECKOTO aHAIHM3a KeIyI0YHOTO COKa.
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TpeGoBaHusl K HCXOAHOMY YPOBHIO 3HAHM M

na nonnozo yceoenus memvi HeOOXOOUMO NOGMOPUMD U3
— Ouoxumuu:

* CTPOCHHME aMUHOKHUCIIOT;

* CTPYKTypHas OpraHu3anus OeJIKOBON MOJIEKYIIbI,

* (epMeHTHI.

JlJ1s1 IpOBepPKHU UCXOAHOI0 YPOBHS 3HAHUH BBINOJIHHUTE CJIeIYIONIUe 3a/1aHU:

3aoanue 1. Ilpu uccrnenoBaHUM KETYAOYHOTO COKAa METOJIOM Telb-(HIBTPALMH BbIICITHIH
HEaKTHUBHYIO (opMy TerncuHa ¢ MoseKyisipHoi maccor 42 kJla. Ilocie moGaBineHus k GpepMeHTy
COJISTHOM KMCIIOTBI MOJIEKYJIIpHAsi Macca MerncruHa yMeHbImiach 10 35 k/la u ¢pepMeHT cran akTuB-
HbIM. Kakoii BUI perynsuuu xapakTepeH i JaHHOro (hepmeHTa?

A. ®ochopunmpoBanre MOIEKyIbI (pepMeHTa.

b. Annocrepuyeckas perysisuus.

B. Ilpucoeannenue uin OTIIETICHHE OSITKOB HHTHOUTOPOB.

I'. YacTuuHbI# IpOTEOIN3 MOJIEKYIbI (pepMeHTa.

J1. Perynsuus o npuHLUMITY OOpaTHOM CBSI3U.

3aoanue 2. B KIMHUKY FOCHUTAIU3UPOBAH OOJBHOU C I€PMATUTOM OTKPBITHIX yYacTKOB KO-
KM, AMapeei, nemeHuuei. BeiopaTh, Kakas U3 NepeunciIeHHbIX peakyii, IpOoTeKaoas ¢ yyacTueM
HAJI"-3aBrcuMOro (epMeHTa, HapymaeTcs IpH JaHHOM 3a00J1€BAHUM.

A. OkucieHre MOJIOYHON KUCIIOTHI.

b. B3zanmornpespalieHue OnTHIeCKUX N30MEPOB.

B. I'maponus xxupos.

3aoanue 3. JIns paccachlBaHMs MOCJIEONEPALMOHHBIX PYOLIOB OOJILHOMY IPOBENEH KYypC
a5eKTpoopesa TPUIICHHA. AKTHBALUS KAaKOTO THUIA XUMHUECKUX PEAKIUH JIEKHUT B OCHOBE JH3M-

MoTepanuu?
A. U3omepuzanun. b. Oxcunopenykuuu. B. Cunresa.
I'. I'maponu3sa. J. Ileperoca GyHKIIMOHATIBHBIX TPYIIT

HpCZGMJleOCmb pemeuuﬁ npoeepvnie, conocmaesue ux ¢ ImajiloHadMu omeenioe.

Bonpocs! nu1s1 06cyxneHus

1. YUro Takoe a3oTHCcThIi Oananc? Kakue BUIbI a30THCTOr0 OajgaHca UMEIOT MECTO B HOPME U
IIPH 11aToJIOTUn?

2. [TorpeGHOCTH B Genkax. bronornyeckas eHHOCTh OENKOB.

3. Yro Ttakoe npoTteoaun3? Posb orpaHMu4E€HHOr0 MPOTE0JIN3a B OPraHU3ME.

4. I' e nmpouncxoaut nepesapuBanue 6eakoB? Kakue ¢pepMeHTHI y4acTBYIOT B 3TOM Ipoliecce?
O6mas xapaktepucTrka nmpoteas. x cydcTpaTHas cenuuIHOCTh U MECTO JICHCTBHS.

5. Ponp KenyJo4HOTO cOKa B IepeBapUBaHUU OeNKOB. MexXaHu3Mbl 00pa30BaHUs COJSTHON
KHCIIOTHI B JKEITyJKE.

6. BcacbiBaHME aMUHOKHCIIOT, TPAHCIIOPT AMUHOKHCIIOT B KJIETKH.

7. Ilpouecchl THUeHUs1 OenkoB B KuieuyHuke. O0e3BpexrBaHNe MPOJYKTOB THUEHUS U KCe-
HOOMOTHKOB.

Jluteparypa
OcHoBHas
1. Buonoeuueckan xumus / B. K. Kyxta [n ap.]. M. : bunom ; Munck : Acap, 2008. C. 261-277.
2. Buonoeuueckas xumus / A. 1, TaranoBud [m ap.]. Musck : Bem. mik., 2013.C. 218-225.
3. Kowucnexm nexuuii.
JononnureasbHast
1. Jlenunoocep, A. OcuoBbl 6noxumuu / A. Jleaunmxkep. M. : Mup, 1985. C. 747-750.
2. Mappu, P. Buoxumus uenosexa /P. Mapu [u ap.]. M. : Mup, 1993. C. 286-298.
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3agaHus A1 CaMOCTOSITEIbHON PadoThI

3aoanue 1.

1.1. 3anOMHUTH OCHOBHBIE ATaIlbl IEPEBAPUBAHUS OCIIKOB:

A. B xenynke.

b. B mpocBeTe TOHKOI0 KUIIIEYHHUKA.

B. «lIpucteHouHoe» repeBapuBaHUE.

1.2. 3anoMHUTH (DepMEHTHI, YHACTBYIOLUE HA KaXK/IOM 3Tarle repeBapuBaHus OEIKOB, U 3HATh
CHEeM(PUIHOCTD UX JCUCTBUSA, pH-ONTHMYM, MEXaHU3M aKTUBAIIHH.

1.3. YcBOoUTh, YTO KOHEUHBIM PE3yJbTAaTOM MEpeBapuBaHUs OEIKOB SBISETCS 00pa3oBaHUE
aAMUHOKHCIIOT, JIETKO IPOHUKAIOIIUX B KIIETKU CIIM3UCTON TTOCPEICTBOM aKTUBHOT'O TPAHCTIOPTA.

1.4. YMeTb 0OBSICHUTH NPUYMHBI MTOSIBJICHHS B KPOBOTOKE (PeHOa, MH/I0JIA, CKaToJIa, yTpec-
[[MHA, KaJIaBepUHA TI0CTIC NTepeBapUBaHUS OSIKOBOW MUIIH B KEITYI0YHO-KUIIICYHOM TPAKTE.

1.5. Boibepute mpaBusibHbIE OTBETHI. bHojOrnueckoe 3HaueHUE MepeBapUBaHUs OCIKOB 3a-
KITFOYAETCs B TOM, YTO OJ1arosiapsi 3ToMy IpoIEecCcy MPOUCXOTUT:

A. OOpa3oBanne HaboOpa aMHHOKHCIIOT, HCOOXOIMMBIX JJII CHHTE3a COOCTBEHHBIX OECIIKOB
OpraHu3Ma v OMOJIOTUICCKU aKTUBHBIX COCTUHCHHM.

b. Otmennenue HeOETKOBOM YAaCTH CIIOKHBIX OEIKOB (JIUIO-, HYKJIEOMPOTEHHOB), YTO 00JIer-
9aeT paclIeIUICHHE OCIIKOBON YaCTH MOJICKYJIBI.

B. O6pa3zoBanue npoAyKTOB, JIUIICHHBIX AHTUTCHHON CIEU(PUIHOCTH.

I'. O6pazoBanue MPOIYKTOB, KOTOPHIE MOTYT JIETKO MPOHUKATH B KJIETKU CIU3UCTOM 000JI0Y-
KM KHUILIEYHHKA.

3aoanue 2. OTBEThTE HA BOIPOC: YTO SIBJIETCS HAYaJIbHOW NMPUYMHONW 0Opa3oBaHUs aKTUB-
HBIX NPOTEOTUTUIECKIX (EPMEHTOB U3 MPO(PEepMEHTOB?

A. ConmxeHre aMUHOKUCIIOT, BXOJAIINX B AKTUBHBIN LIEHTD.

b. 3MeHeHne BTOpUYHOM CTPYKTYpHI (hepMeHTa.

B. O0pa3oBanue HOBBIX CBs3€i B MOJIEKYJie (pepMeHTa.

I'. I3MeHeHne epBUYHON CTPYKTYPBI.

M. I3MeHeHne TpeTUYHOU CTPYKTYPHI.

3aoanue 3. BpibepuTe INpaBWIIbHBIE OTBETHl Ha BOIPOC: YTO MPEIOXPAHSET CEKPETOPHbBIE
KJIETKH OT JEHCTBUS npoTeas?

A. Hannuwme cnusu, coaeprkalen reTeponomcaxapuisl.

b. AxtuBanus pepMeHTa TOJBKO B ITOJIOCTH (3KENTyIKa, KUIIIEYHHUKA).

B. Hannuue ramkonpoTeMHOB Ha HApyKHOM MOBEPXHOCTH MEMOpaH.

I'. OTcyrcTBHE CYOCTPATOB.

Hpa@uﬂbHOCWZb pemeHud npoeepbnie, cConocmaesue ux ¢ SmajloHadmMu omeemoe.

IIpoBepbTe Bamm 3HaHusA (CAMOKOHTPOJIb YCBOCHUSI TEMbI)

3aoanue [. Tlpu OCTPHIX MaHKpEATUTaX MPOMCXOAMT MPEXKIACBPEMEHHAsT aKTHBAIUs TTpodep-
MEHTOB B KJIETKaX MaHKpeaTH4eCKOH xene3bl. B pe3ynpTare MEeXaHMYECKOro MOBPEKACHUS (CHUIIb-
HOE CIaBJIMBaHKE, TPAaBMbl) MPOPEPMEHTHI BHIXOJAT U3 KJIETOK U aKTUBU3UPYIOTCS B CaMOH JKelese,
a HE B MOJIOCTH TOHKOM KUIIKU. OTBETHTE HA BOIIPOCHI:

A. Kakue hepMeHTBI MOTYT aKTHBHPOBATHCS IPU OCTPHIX MMAHKpeaTUuTax?

b. Kakue nmocneacTBust MOKET BbI3BaTh TaKkasi aKTUBALUS?

B. Kak MOHO yMEHBIINTD pa3pylINTEIbHOE AEHCTBUE NAHKPEATUYECKHUX ITpoTeas?

I'. buOXMMHUYECKUM TECTOM Ha OCTPBIM NAHKPEATUT B KIMHUYECKOW MPAKTUKE CIYXKHUT ONpe-
JieJieHne aKTUBHOCTH O-aMMJIa3bl B KpOBU 00JbHOT0. OOBSICHUTE, MOYEMY YBEJINYMBACTCS aKTHB-
HOCTb O.-aMHWJIa3bl B KPOBU IIPU OCTPOM ITAHKPEATUTE.

82



3aoanue 2. Ilpu TUMOALMAHOM TacTPUTE CHUKEHHUE KUCIOTHOCTHU KEITYJI0YHOTO COKa BBI3bI-
BAE€T TOPMOXKEHUE YACTUYHOTO MPOTEOJIN3a MOJEKYJIbl MENCUHOreHa. M3MeHeHns: Kakoro ypoBHs
CTPYKTYpPHO OpraHu3anuy pepMeHTa UMEIOT pellaroliee 3HaYCHHE IPU €r0 aKTUBALIUH?

A. IlepBuYHOM CTPYKTYPBHI.

b. Bropu4HO# CTpYKTYpHI.

B. TpetuuHO# CTPYKTYpHI.

I'. YeTBepTUYHOM CTPYKTYPBHI.

J1. bonee BbICOKOTO ypOBHSI.

3aoanue 3. MyxuuHa HanpaBjieH B OOJIbHUILY C AMAarHO30M OCTPBIM MaHKPEATUT, MIpU KOTO-
POM BCIIEZICTBHE BHYTPUKJIETOYHON aKTHBALMU IMAaHKPEATUYECKUX (PEPMEHTOB IIPOUCXOIAUT paspy-
menue TkaHeil. [lanuenTty Obul Ha3HAUEH MpenapaT KOHTPUKAI — KOHKYPEHTHBIN MHTHOUTOp MaH-
Kpeatndeckux GpepMeHTOB. Bribepure xapakTepHble 0COOCHHOCTH UHTHOUPOBAHUS:

A. IHrubuTtop siBisieTcs CTpyKTYpHBIM aHajoroM cyocrpara.

b. Crenens nHrnOMpOBaHUS 3aBUCUT OT KOHIIEHTpAI[UU HHTHOUTOpA.

B. CtpykTypa HHrHOUTOpa HE OX0Ka Ha CTPYKTYpPY CyOcTpara.

I'. Crenenb HHrHOMPOBAHUS 3aBUCHUT OT BPEMEHH JICHCTBUS HHTHOUTOpA.

J1. O6pa3oBaHHEe HEAKTUBHOI'O KOMILIEKCA HHTMOUTOP-cyOCTpaT.

ITaJIOHbI OTBETOB K PelIeHUIO 3aJaHNI

Jna camonpoeepku ucxo0no2o ypoeHsa 3HaHUIL:
1-T52-A;3-T.

Jlna camocmoamenvholl padomet:
15.-A,5,B, I;2-T;3-A,5,B.

JlabopaTopnasi pa6ora (60 MuHyT)

HNHcTpyKuus K NpaKTHYeCKOMY 3aHATHIO

Pabota 1. Konuuecmeennoe onpeodenenue KUuciomuocmu x#ceayo0ouHozo coKa

THpunyun memooa. OOIIYI0 KUCIOTHOCTD JKETYJOYHOTO COKa U3MEPSIOT B MusuuianTpax 0,1x
pacTBOpa €IKOrO HaTpa, 3aTpaueHHOro Ha Heutpamuzanuio 1000 M1 KeTyTOYHOTO COKa
B NpPUCYTCTBUM HHAUKaTopa (eHoadTanenHa (3oHa nepexomga pH 8,3-10,0; nmke 8,2 —
OecuBeTHbIH, Bhie 10,0 — kpacHbIit). B HOpMe o0111ast KUCJIOTHOCTH JIJIsE B3POCJIOTO YeJI0OBEKa CO-
ctaBisgeT 40—60 MMONB/I, Y HOBOPOXKACHHBIX — 2,8 MMOJIB/I, y Aereit ot 1 mecsina no 1 roma —
4-20 MMOJIIB/11.

CopepxaHrie CBOOOTHON COJISIHOM KUCIOTHI B KEIYyI0YHOM COKE U3MEPSIOT B MUJUTUIUTPAX
0,1H pacTBOpa eAKoro Harpa, 3aTpayeHHOro Ha HedTpanuzauuio 1000 M KemyIo4HOTO coka B
MPUCYTCTBUH HHJIMKATOpa AUMeTHIaMuHOoa300eH30ma (30Ha mepexona pH 2,9-4,0; nuxe 2,9 —
PO30BO-KpacHbIi; BbIre 4,0 — >xkenThiii). CBOOOIHAS COSTHAS KUCIOTA TIOYTH BCSI OTTUTPOBBIBACT-
cs ipu pH 3,0; mpu 5TOM OKpacka AMMETUIAMHUHOA300€H30J1a U3MEHSAETCS OT PO30BO-KPacHOU 10
opamkeBo. CojepkaHue CBOOOTHOM COJISTHOM KHUCIOTHI B HopMe cocTtaBisier 20—40 MMomns/a (y
HOBOPOXJIEHHBIX — 0,5 MMOJIB/1T).

Ompeznenenne o0MIei KUCIOTHOCTH, OOIIEH COJITHONW KUCIOTHI, CBOOOTHOM COJITHOW KUCIOTHI
U CBSI3aHHOW COJISTHOM KHUCJIOTHI IPOBOJUTCSA B OJHON MOPLMU KEITYTOYHOTO COKa. TuTpoBaHHE
MPOBOASAT € ABYMSI HHIUKATOpaMU: AUMETUIIAMUHOA300€H30JI0M U (heHonTaTenHOM.

Xoo pabomei. OTMEPHUBAIOT MUMNETKON B KONOOUYKY 10 MIT JKeITyZO4YHOTO COKa, JOOaBISIOT
1 xarTo AuMeTHIaMUHOa300eH301a U 2 Karum deHondTanenHa. [Ipy HaaTu4Iuu B )KeITyT109HOM CO-
K€ CBOOOJIHOM COJITHOM KHCIIOTHI OH OKPAIIMBAETCS B KPACHBIN 1IBET C PO3OBBIM OTTEHKOM, MPH €€
OTCYTCTBHH Cpa3y MOSBISETCS OpaHKeBas OKpackKa.

Tutpytor cBoGonHyto comsiHyto kucioTy 0,10 NaOH u3 MukpoOrOpeTku 10 MOsBICHHUS
OpPaH)KEBOT'O OKpAIIMBAaHMs M PE3yJbTaT 3amuchiBalOT (1-1 oTmeTka). He mobainsst menoun B Oro-
PETKY, MPOJOIKAIOT TUTPOBAHUE 0 MOSIBICHUS JTUMOHHO-)XEITOTO 1BETa U PE3y/IbTaT 3alUChIBa-
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10T (2-1 otmeTtka ot 0). IIpomomkaroT TUTpOBaHUE 0 MOSABJIEHUS PO30BOr0 OKpamuBaHus (3-s1 OT-
MeTka ot 0).

Pacuem. Conepxxanue cBoooaroit HCI (1-1 ormetka), cBszannoit HCl (2-s1 otmetka) u 00-
Iy KUCIIOTHOCTD (3-51 OTMETKA) pacCUUTBIBAIOT 1O (OpMYIIE:

X (mmonn/n) = A x1000 x 0,1/10 ,

raie A — xommuectBo 0,1H pactBopa NaOH, mur; 10 — konmm4ecTBO KEIyJIOYHOTO COKa, B3STOTO
s TutpoBanust, mit; 0,1 — konmuvecTtBo Mr/3kB. mienoun B 1 mi 0,1H pactBopa, mmoiis; 1000 —
nepecyer Ha 1 juTp.

OTtBeT:

Knunuxo-ouacnocmuuecrkoe snauenue. Ilpu 3a0oneBaHUSX KeilylKa KHCIOTHOCTb MOXKET
ObITh HYNEBOH, MOHWKEHHON U TMOBbIMIeHHON. [Ipu s3BeHHON OONIE3HM >KENyAKa WM TUIepaIii-
HOM TacTPUTE MPOUCXOJUT YBEIHUCHUE COACPNKAHUSI CBOOOTHOM COJITHOM KHCIIOTHI U OOIICH KHC-
JOTHOCTH (runepxiopruapus). Ilpu runoanugHOM racTpuTe WM pake >KelyaKka HaOroaaercs
YMEHBIIIEHNE KOJIUYECTBA CBOOOTHOM COJITHOW KHCIIOTHI M OOIIEH KUCTOTHOCTH (THIOXJIOPTHAPHS).
[Ipu pake xenyaka, XpOHUYECKOM racCTPUTE MHOT1a OTMEYAETCS [TOJHOE OTCYTCTBUE COJISTHOM KHC-
107hI (axaoprugpust). [Ipu 3710kauecTBEHHOM MaJIOKPOBUH, IIPH PaKe JKEIyKa 4YacTo HabonaeTcs
MOJIHOE OTCYTCTBUE COJISTHOM KUCIIOTHI U METICHHA (aXUITHS).

BriBOa:

PaGora 2. Oonapyscenue monounoit kucromeul peaxyuei Yggenomana

Mono4Has KACIOTa OTHOCUTCS K MATOJIOTMYECKHM COCTaBHBIM YacTSM >KEITYAOYHOTO COKa U
oOHapy>KUBaeTcs NpU aXJIOPTUAPUH BCIEICTBUE YCUIIEHUS IPOLIECCOB OPOKEHUS B JKEITYIKE.

Ilpunyun memooa. llpu noGaBieHun K peakTuBy Y ddenbmana, umeromeMmy (GpuoIeTOBYIO
OKpAcKy, MaTOJOTHUYECKOTO KEIYJA0YHOT0 COKa IMOSBIISAETCS KEITO-3€JI€HOE OKpallluBaHUE BCIIE-
CTBHE 00pa30BaHMs JIaKTaTa )keJie3a (MoJoKuTeNnbHas peakius Y pdenbmana).

Xo0 pabomui. I'oTOBAT B npobupke peakTu Y pdenpmana (20 kanens 1% pactBopa deHona u
2 xamum 1% pactBopa XJjopHOTo xenes3a). [o0aBisioT B MpoOUPKY 5 Kamenb KeTyJOYHOTO COKa.
[Tpy HaTMYMK MOJOYHOM KUCIIOTHI MOSIBIIIETCS KENTO-3€JIeHast OKpackKa.

Pe3yabrar:

BriBOI:

Pabota 3. Konuuecmeennoe onpedenenue akmueHocmu nenCuHa HceayoouHo20 coKa

Ipunyun memooa. B ocHOBe MeTOJa JEXHUT CIHOCOOHOCTH IMENCHHA B JKENYIOYHOM COKE
CTBOPAXKUBATh OEJIOK MOJIOKa — KazenHoreH. CTBOpaXMBaHUE MOJIOYHO-alleTaTHON cMmecu mpu pH
4,9 u Temnepatype 25°C nencuHOM MPOUCXOIUT CTPOTO MapalieIbHO €ro ClIOCOOHOCTH MepeBapH-
BaTh ONKHU. 32 €IMHUILY aKTUBHOCTH TETICHHA MPUHUMAIOT TaKOE €ro KOJIHYECTBO, KOTOPOEe MpH
YKa3aHHBIX YCIIOBUSX CTBOPAKHUBAECT 5 MJI MOJIOYHO-aIleTaTHOW cMecu 3a 60 ¢ (3Ta yClIOBHAs €/1U-
Huna cootserctByeT 0,010 Mr kpuctammmyeckoro nerncuna). JKenyaouHblil COK 4e0OBEKa B HOpME
coaepxkuT B 1 mu 40-60 en. nencuHa. Takum ke METOJOM MOKHO ONPENEIUTh aKTUBHOCTh YpO-
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nericuHa B Moue. C MOUOi 310pOBOTO yesioBeKa 3a CyTkH oObIdHO BhIensercs oT 150 go 300 en.
(1,5-3 mr) ypormerncusa.

Xoo pabomei. Ha nHO TpoOUpKH ¢ TOMOIIBI0 MHUKponuneTkd HamuaroT 0,1 mi pactBopa
IIETNICHHA, a B JPYTyI0 NPOOUPKY HAJIMBAIOT 5 MJI MOJIOUHO-alieTaTHol cMecH. [lomemaroT o6e npo-
Ooupku B TepmocTar Ha 10 MHH. BBICTpO mepenuBaioT MOJIOYHO-ALETATHYIO CMECh B MPOOMPKY C
HENICUHOM, COJIEP’KUMOE INPOOUPKHU BCTPAXHMBAIOT. MOMEHT NPUIMBAHUSA CMECH OTMEYAIOT IO Ce-
KyHzIoMmepy. [IpoOupKy co CMEChI0 BCTPSXHMBAIOT, HAKJIOHSIOT €€ U HAOIIOJAIOT 32 MOSBJICHUEM Ha
€€ CTEHKax IepBbIX XJIONbEB Ka3enHa. 3allMCBIBAIOT BPEMS CTBOPAXXMBAHUS CMECH B CEKYHIAX.

Pacuem. ]Ins pacuera akTHBHOCTH IENICMHA B 1 MJI XKeNlyl04HOTO coka AensaT 60 cekyHn Ha
BpEeMsl CTBOPaXXMBAHUS CMECH U TAKUM IIyT€M HaXOAT KOJUYECTBO equHMIL nercuHa B 0,1 mi xe-
JyI0YHOTO COKa, a yMHOkast Ha 10 — B 1 muL.

Orser:

Knunuxo-ouacnocmuuecrkoe 3nauenue. Ilpyn axwivy yporerncuH B MOYE U IENCHH B XKey-
JIOYHOM COKE€ MOTYT IOJIHOCTHIO OTCYTCTBOBAaTh, a MPHU SA3BEHHOW OOJE3HU KEIyAKa KOJITUYECTBO
IIENICMHA PE3KO YBEJINYEHO.

BriBOa:

Iloonucs npenooasamens:

18. TEMA: BHYTPUKJIETOYHBII OBMEH AMUHOKHCJIOT. OIPEJIEJTEHUE
AKTUBHOCTH AMUMHOTPAHC®EPA3 B CbIBOPOTKE KPOBU

AKTYaJIbHOCTDH TeMbI

[ToctynuBuive B KIETKHM aMUHOKHCIOTHI 00pa3zyloT (JOH/I aMUHOKHUCIIOT, KOTOPbI MOMOJIH -
eTcs 3a CuUeT pacrajia MHUILEBBIX U TKAaHEBBIX OEJIKOB U aMUHOKHUCIIOT, 00pa3yloomuxcs U3 Ipyrux
BEIIeCTB. AMUHOKHUCIOTHI (POHAA KJIETKH MCIIONB3YIOTCS Ul CUHTE3a OCJIKOB U JAPYIMX COEAMHE-
HUM, a TakKe MOJBEPralTcs MHAMBUIYAIbHBIM MPEBPALICHUSAM M OOLIUM peakluusM OOMEHa —
JIe3aMUHUPOBAHUIO, TPAHCAMUHHPOBAHUIO, 1EKAPOOKCHMIMPOBAHUIO M aKTUBALMHU TPU OMOCHHTE3€
OenkoB. Peakiuy ne3aMUHUPOBAHUS MPUBOAT K 00pa30BaHUI0 aMMHUaka. BakHelyo posb B 00-
MEHE aMUHOKHUCJIOT UTPaeT IIyTaMaTAeruAporeHasHas peakius. B xone peakuuii nepeaMuHUpOBa-
HUS MPOUCXOTUT pacrajJy OJHUX AMUHOKHCIOT M CHHTE3 HOBBIX aMHUHOKHCIIOT, OOeCIeuynBaeTCs
B3aMMOCBSI3b PEAKIIUN YTIEBOAHOIO U OenkoBoro oomeHa. [lpu nekapOoKCHIUpOBaHUKM AMUHOKHC-
70T 00pa3yloTcsi OMOTEeHHbIE aMUHBI — TPHUNTAMUH, cepOTOHMH, ructamuH, ['AMK, wurparomue
BAJKHYIO POJIb B OPTaHU3ME.

Iean 3anaTHA

VYcBouth o0miue nytu oOMeHa aMUHOKUCIOT. [loyunTs npeacraBieHue o myTsax oOMeHa Oe-
3a30THCTOTO OCTAaTKa aMUHOKHUCIIOT, O POJIM aMUHOKHCIIOT B 00pa30BaHUM BaXXKHBIX OMOJIOTHYECKU
aKTUBHBIX coenuHeHuil. Ha mpumepe ompeneneHus akTUBHOCTH aMHHOTpaHc(epas3 B CHIBOPOTKE
KpPOBHM TI0OKa3aTh 3HAUEHHE MCIIOJIIb30BAaHUS WHAMKATOPHBIX (DEPMEHTOB B IMArHOCTUKE M MPOTHO3E
3a00JIeBaHUH.
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TpeGoBaHusl K HCXOAHOMY YPOBHIO 3HAHM M

Lna nonnozo yceoenus memvi HeOOX00UMO NOGMOPUIMD U3
— Ouoxumuu:

* CTPOCHHME aMUHOKHUCIIOT;

* CTPYKTypHas OpraHu3anus OeJIKOBON MOJIEKYIIbI,

* (epMeHTHI.

JI1sl IPOBEPKH MCXOAHOI0 YPOBHS 3HAHMII BBINOJHUTE CJeYyIONIHe 3aIaHus:

3aoanue 1. JlanHble BpadyeOHOTO OCMOTpA MOXKHUIIOW KEHIUHBI, MPOXKHUBAIOIMIEH B JOME IS
IIpecTapesibiX, COOTBETCTBOBAIM Nepudepudeckoil HeliponaTuu. JlabopaTopHble aHaNU3bl IOATBEP-
JWIA HEIOCTATOYHOCTh THAMHHA. AKTUBHOCTb KaKMX IPOLIECCOB CHUKEHA IIPU JIaHHOM I'MIIOBUTA-
MHUHO3€?

A. TpancaMMHUPOBaHUE AMUHOKHUCIIOT.

b. JlekapOokcuiimpoBaHre aMUHOKUCIIOT.

B. OkucnutenbHoe 1eKapOOKCUIMPOBAHNE OL-KETOKUCIIOT.

I'. OxucnuTenpHOE A€3aMUHUPOBAHHE AMUHOKHUCIIOT.

3aoanue 2. Beiomuute kinaccupukanuio GepmeHToB. DepMEeHThI KaKUX KJIacCOB y4acTBYIOT B
KaTaJIn3e peakuii 1e3aMUHUPOBAHUSL, IepeaMUHHUPOBAHUSL, 1eKapOOKCUITMPOBAHUS AMUHOKHUCIIOT?

Hpa6uﬂbHOCWZb pemeHuL? npoeepovnie, conocmaeue ux ¢ SmajiloHadMu omeenios.

Bonpocsl 1151 00cyxa1eHus

1. AMHUHOKHCIOTHBIN (POHT KJIETKH, UCTOYHUKHU TIOMOIHEHHUS U ITYTH UCTIOIH30BaHUSI.

2. TpancamuHMpoBaHUE, aMUHOTpaHcepasbl, KopepMeHTHas QyHKIUS BUTaMHHA Bg Kiu-
HUKO-IMarHOCTUYECKOE 3HAYCHHUE ONPEIEICHNs aKTUBHOCTH aMMHOTpaHc(hepa3 ChIBOPOTKU KPOBHU.

3. Ilytu ne3aMUHUpPOBaHMUS aMUHOKUCIOT. OKHUCIHUTENbHOE J€3aMUHHUpOBaHUE ((hepMEHTHI,
kodepmenTsl). [IpsiMmoe OKHCIUTENbHOE [1€3aMUHHUPOBAHUE TIYTAMUHOBOW KHUCIOTHI (XHMH3M),
3HAYEHHE IIIyTaMaTAeruaAporeHasHon peakunn. Henpsmoe nesaMuHUpOBaHMeE.

4. I1ytn ucnonab30BaHUsl 0€3a30TUCTOrO OCTATKA AMUHOKHCIIOT. [ IMKOT€HHBbIE U KETOTC€HHbIE
aMMHOKHUCIIOTHI. CIIOCOOBI CUHTE3a HOBBIX aMUHOKHCIIOT.

5. JlexapbokcunupoBaHue aMUHOKHUCIIOT, (hepMeHTHI, KopepMeHT. bruorennsie aMuHsbl (TpuI-
TaMHH, CEpOTOHUH, TUCTaMHH, Y-AMUHOMACIIIHAsl KUCJI0Ta), KaTeX0JIaMHUHbI (JI0paMuH, HOpaJgpeHa-
JIMH, aJipeHannH). Peakunn o6pazoBaHus, GMon0rndeckas pob, MyTH 00€3BpeKUBAHNUS.

Jlureparypa
OcHoBHAas
Buonoauueckan xumus / B. K. Kyxra [u op.]. M. : burom ; Musck : Acap, 2008. C. 277281, 286-287, 296-301.
Buonoauueckas xumus / A. 1. Taranoeud [u 1p.]. Musck : Bem. mik., 2013. C. 224-231.
3. Kowncnexm nexumii.

N

JlonmosiHUTEILHAS
Jlenunoocep, A. OcnoBbl 6noxumuu / A. Jlenunmkep. M. : Mup, 1985. C. 571-576.
2. Mappu, P. Buoxumus denoseka / P. Mapwu [u ap.]. M. : Mup, 1993. C. 306-309.

=

3agaHus 1J151 CAMOCTOATEIbHON padoThl

3aoanue 1. Y MyX4uHBI, B T€YEHHE JUIUTEIBHOTO BPEMEHHU 3JI0YNOTPEOISBILIETO aJIKOTOJIEM,
3HAYUTENIBHO MOBBIIIEH YPOBEHb aJaHWMHAMHHOTpaHcdepasbl KpoBu. Kakue 6noxuMudeckue peak-
MU KaTalIu3upyeT JaHHbINA GepMeHT?

A. IlepeamuHupoBaHue. b. OxucnaurenbHoe 1€3aMUHUPOBAHNUE.

B. Cunres rimyramara. I'. JexapOokcumupoBaHue.

J1. TpancMeTunupoBaHue.
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3aoanue 2. Y G0nbHOTO ¢ MHPEKIIMOHHBIM IeNaTUTOM YCTAHOBJICHO PE3KOE YBETHYEHHUE aK-
TUBHOCTH TJIyTaMaTAETUPOreHas3bl B KPOBHU. Y KQKUTE BUTAMUH, KOTOPBIN SIBJIIETCS KOPEepMEHTOM
JAHHOT'O PH3UMA!

A. HukotnHamu. b. TuamuHs.

B. ®omnueBas kuciora. I'. ITupunokcus.

J1. AckopOnHOBast KUCIIOTA.

3a0anue 3. Y GONBHOTO TOCJE MEPEHECEHHOro MH(pApKTa MHOKapaa B TEYEHHE 2-X CYTOK
3HAYUTENIFHO TMOBBIIANIACH AKTHBHOCTH acmapTraTaMUHOTpaHC(epa3bl B KPOBH. YKAKUTE Kodep-
MEHT JaHHOTO (pepMeHTa:

A HAJT. B. DAL B. HAIID".

I'. ITupunokcansdocdar. . Tuamuaniupodocdar.

3aoanue 4. llocne npuctymna cyaopor neauaTpoM ObLT OCMOTPEH I'PYIHOI peOeHOK, moy4da-
IOIUH MCKYCCTBEHHYIO TUIIy. Y pebeHka oOHapyxeH Takke nepmarut. [lpu maboparopHom 00-
CIIEJOBAaHUM YCTAaHOBIIEHO CHIDKEHHE aJaHWH- M aclapTaTaMMHOTpaHc(depa3Hoil aKTUBHOCTH B
kpoBHu. HemocTaTkoMm kKakoro koepMeHTa 00yCIIOBICHO CHIYKEHUE CKOPOCTH TPAHCAMUHHUPOBAHHUS
aMUHOKHUCIIOT?

A HAJT. b. HAJI®®. B. ®AJL

I'. ITupunoxcansdocdara. . Tuamunnupodocdara.

IIpasunvrnocme pewienuii nposepvme, CONOCMABUS UX C IMALOHAMU OMEEMO8.
IIposepbTe Bamu 3HaHUSA (CAMOKOHTPOJIb YCBOCHHUS T€MbI)

3aoanue 1. llenTpasibHasi poib TIIYTAMHUHOBOM KHUCIOTHI B MPOMEKYTOYHOM OOMEHE aMHHO-
KHCJIOT ONPEAEIIAETCS TEM, YTO INIyTAMUHOBAsI KHCJIOTA!

1. YyacTByeT B TpaHCAaMUHUPOBAaHUU KaK yHUBepcanbHbIN JoHOp NH; -rpynmsl.

2. Jlerko oOpa3yercst U3 oL-KeTOINIyTapOBOM KUCIOTH — YHMBEPCAJIBHOIO aKIIENITOpa aMHHO-
rpyMIlL.

3. desamunupyetcsa HAJI -3aBucHMOi TTyTaMaTaeruporeHasoii.

4. SIBnsierca 3aMEHUMON aMUHOKHCIIOTOM.

3aoanue 2. Tlpu nekapOOKCUINPOBAHNN KaKMX aMHUHOKHUCIIOT WJIM WX MPOU3BOJHBIX 00pa3y-
FOTCSI CIIETYIOITNE OMOTEeHHBIE AMUHBI?

1. TpuntamuH. 2. CepOoTOHHUH.
3. 'mcramuH. 4. TAMK
5. [lopamuH.

ITaJ0HbI OTBETOB K PEHICHUI0 3aaHH

Jlna camonpogepku ucxo0nozo ypoeusa 3Hanuil:
1—B.

na camocmoamenvnoit padomoi:
1—A;2—A;3—T1;4—T.

JlaGopaTopHnas pa6ora (60 MUHYT)
HNHCcTpyKUHS K NPAKTHYECKOMY 3aHSATHIO

Onpeodenenue akmugnocmu ananunogoun amunompancgepasvt (AnAT)

AmuHoTpaHcdepassl (TpaHCaMHHA3bl) — (EPMEHTBI, KOTOPbIE UCIIOJIb3YIOT B KauecTBE KO-
depmenTa pochonupuaoKcalb U KaTAIM3UPYIOT 00paTUMBI EPEHOC aMUHOTPYIIITBI ¢ aMUHOKH C-
JIOT Ha KETOKUCIOTHI. OlpeiesieHne KOHLIEHTPaluKu 00pa3yoLIMXCsl o.-KETOKUCIIOT JIE)KUT B OCHOBE
METOJIOB OIPENEICHHS AKTUBHOCTU TPaHCAMUHA3.
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Ipunyun memooa. B pe3ynbrare nepeaMUHUPOBAHMS AJAHUH IMPEBPAILACTCS B MUPOBHUHO-
rpagHyto kuciaory. Jlobasnenue kucioro 2,4-AMHATPOPEHUITHIpa3uHA OCTaHABIUBaeT (hepMeHTa-
TUBHBIN npouecc. OOpa30BaBIIMIACS THAPA30H MHUPOBUHOTPATHON KHCIOTHI B MIETIOYHON cpenie Ja-
€T KOPUYHEBO-KpAaCHOE OKpallliBaHHE, WHTEHCHUBHOCTh KOTOPOTO MPOMOPLHOHAIbHA KOJUYECTBY
00pa3oBaBIIErocs MUPyBaTa.

AKTHBHOCTh aMHUHOTpaHc(epas BhIPaKAIOT B MUKPOMOJIIX MUPOBUHOTPAIHON KUCIOTHI, 00-
pasoBaHHO¥ 3a 1 yac uHKyOaruu npu temneparype 37° C B pacdyere Ha 1 MiI CBIBOPOTKH KpoBu. B
HOpPME aKTHBHOCTh aMHHOTpaHcdepa3 B KpoBH HeBenwka W coctaBiseT maua AcAT or 0,1 mo
0,45 mxmons/a-mi, a mist ATAT — 0,1-0,68 MKMOIIB/T * MII.

Xoo0 onpeoenenus. B mpooupky BHOCAT 0,5 M1 cyOcTpaTHOM cMmecH, 3aTeM n00aBsitoT 0,1 mu
HCCIIeTyeMOI CBHIBOPOTKH M MHKYOUpPYIOT B TepmocTare 30 mun npu 37°C. 3arem npunusatot 0,5
MJI pacTBOpa AMHUTPOGEHUITUPA3UHA | MPOOBI BRIACPkKUBaOT 20 MUH TP KOMHATHOH TeMIiepa-
type. Ilocne storo nobapmsitor 5 mit 0,40 NaOH, TmarensHO mepeMenmBarOT U OCTaBISAIOT Ha 10
MUHYT IpU KOMHATHOW TeMIIeparype Ui pa3BUTHA OKpacku. ONTHUYECKYIO TUIOTHOCTh HU3MEPSIOT
Ha KoJlopuMeTpe ¢ 3eieHbM cBeroduinbTpoM (530 HM) B kroBere ¢ ImupuHor 10 MM IpOTUB KOH-
TPOJBHOU MPOOBI Ha peakTuBBl. KOHTpombHAs Tpoba coNep >KUT BCe MHIPEANEHTHI OITBITHOM MPOOKI 3a
HCKJIFOYEHUEM CBIBOPOTKH KPOBH, BMECTO KOTOPOil 6epyT 0,1 M1 AMCTHIUIMPOBAHHOM BOIBI.

Pacuer akTMBHOCTH TPOHM3BOIUTCS IO TOTOBOMY KaaMOPOBOYHOMY TpaduKy 3aBUCHMOCTHU
koHeHTpauuu [IBK oT onTudeckoii mioTHOCTH OKpalieHHOro pactBopa. IlepecueT akTHBHOCTU
(dbepMeHTa B MUKPOMOJIH MMMPOBUHOTPAIHON KUCIOTHI TPOU3BOMAT IO CIIEAYIOIIEH popmyIie:

AnAT(MxMomb/g - mm=a - 10 - 2/88,

r7ie a — KOJUYECTBO MUPOBUHO-TPaSHON KUCIOTH B 0,1 M1 CBIBOPOTKHM, HaliIECHHOE 10 Kaluopo-
BOYHOMY TpaduKy B MKT; 88 — Macca | MKMOJIb MUPOBUHOTPATHON KUCIOTHI B MKT; 2 — K03 Qu-
LIUEeHT nepepacyera Ha | yac uakyOanuu; 10 — ko3¢ dunuent nepepacyera Ha 1 M1 CBIBOPOTKH.

OTBer:

Knunuxo-ouacnocmuueckoe 3nauenue. AMUHOTpaHC(epa3bl OTHOCSATCS K WHIUKATOPHBIM
dbepMeHTaM, U ompeAeNieHue WX aKTHMBHOCTH IIUPOKO MPUMEHSETCS B AUArHOCTHUKE 3a00JieBaHUN
cepana u nedeHu. [Ipu nadapkTe Muokapaa yepe3 4—6 4acoB HAOJIOAACTCS TOBBIINICHUE YPOBHS
AcAT, MakcuMalnbHa €€ aKTUBHOCTH uepe3 24—36 yacoB. AKTUBHOCTh 00enX aMHHOTpaHcdepas, B
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ocobenHocTi ANAT, noBblmaercs npu HHPEKIUOHHOM renarute. OCOOEHHO BaXKHA AUArHOCTHYE-
ckas rieHHOCTh omnpenenenus ATAT npu 6e3xentymnsix Gopmax 6one3nn boTkiuHa 1 B HHKyOaIu-
OHHOM TIEpUOJIE.

BriBoxa:

Iloonucv npenooasamensi:

19. TEMA: OBE3BPEXKUBAHUE AMMUNAKA. KOJIMYECTBEHHOE OITPEJAEJIEHUE
OCTATOYHOTI'O A30TA KPOBH U MOYEBHUHDBI B MOYE. HAPYIIIEHUSA
AMHWHOKHUCJIIOTHOI'O OBMEHA

AKTYaJIbHOCTb TeMbI

OO6pasyromuiics B mpoliecce MeTadolnu3Ma aMMHUAK SIBISIETCS TOKCUYHBIM COETMHEHUEM, B
MEPBYIO Ouepeb sl EHTPAIbHOW HEPBHOUM cUcTeMbl. HapyilieHne mporeccoB ero CBs3bIBAaHUS U
00e3BpexNBaHUS BEJIET K TUIIEPaMMOHHEMHH, Pa3BUTHIO KOMAaTO3HOTO COCTOSTHUSL U CMEPTH 00JIb-
HOTO. 3HaHHWE MPOIECCOB 00E3BPEKUBAHUA aMMHaKa HEOOXOAMMO Il TIOHMMaHHUS MEXaHU3Ma
BO3HUKHOBEHHUS TMIIEPAMMOHHEMUHU, CIIOCOOOB OOpPHOBI € HEIO, a TaKKe Ui CBOEBPEMEHHOM JHa-
THOCTHKH U JICYCHUS] BPOXKJICHHBIX HAPYIICHUN OPHUTHHOBOTO IIMKJIA PEAKIIMil CHHTE3a MOYEBUHBI.
3HAKOMCTBO C HAClEACTBEHHBIMU HApYUICHUSIMH 00MeHa aMUHOKHUCIOT HEOOXOAUMO ISl CBOEBpE-
MEHHOTO BBISIBIICHUS 3THX 3a00JICBAaHUMN U UX JICUCHUS.

Baxkneiiimumm nokazateneM a30THCTOr0 OOMeHa SBJSETCS OCTaTOYHBIN a30T KpoBU. B kinHu-
YECKOH J1ab0paTOpPHOM MPAKTUKE OMpeIeSIEHHe OCTATOYHOTO a30Ta U €ro (Ppakiuii, a Takke Move-
BUHBI B MOY€ MOMOTAEeT OICHUTh BHIICTUTENbHYIO (DYHKIIHIO MOYEK, CTETeHb MOYEYHON U Teue-
HOYHOHN HEJIOCTaTOYHOCTH.

ean 3ansaTus

N3yuuth mporieccsl 00e3BpeKMBaHUS aMMHAaKa B OpraHHU3Me M BO3MOXKHBIE MEXaHU3MBbI pa3-
BUTHUA THUIICPAMMOHHEMMUU. 3aerHI/ITB OpEeACTAaBJICHHUEC O MOJICKYIAPHBIX MCXaHU3Max HacCJICa-
CTBEHHBIX MATOJOTUH 0OMeHa (eHHIaTaHHA ¥ TUPO3UHA, HEKOTOPBIX IPYTUX HApYIICHHUSIX oOMe-
Ha 6€J'IKOB U aMHUHOKHCIIOT. HpI/IO6p€CTI/I HAaBbIKM KOJIMYCCTBCHHOTO OIPCACIICHHUA OCTATOYHOI'O
a30Ta KPOBU U MOYEBHHBI B MOYE U YCBOUTH TMArHOCTHUECKYIO [IEHHOCTh 3TUX MOKa3aTelen.

TpedoBanus K HCXOHOMY YPOBHIO 3HAHM
s nonnoco yceoerus memol He0OX0OUMO NOBMOPUMb U3
— obwen xumuu:
" aMMHaK M COJId aMMOHHUS;
OuoopzanuyecKoll Xumuu:
* MOYEBHHA — KOHEUYHBIH MPOIYKT a30THUCTOTO OOMEHA B OPTaHU3Me YEJIOBEKa; CTPYKTYpa U
CBOMCTBA MOYEBHUHEI,
* (PopMYIBI HUKINIECKUX aMUHOKHUCIIOT;
— Ouonozuueckou xumuu:

* ¢epMeHTHI KJIacCOB TpaHc(epas U OKCUIAOPEAYKTa3; CTPYKTypa KOPEPMEHTOB OKCHIOpE-
nyxras (HAJL", HAJI®®, ®MH, ®AT).
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JlJ1s1 NpOBEPKHU MCXOAHOI0 YPOBHS 3HAHMI BBINOJHUTE CJIeAYIOIINE 3aJaHNs:

3adanue 1. AMMHaKk B KJIETKEe 00pa3yeTcsi B pe3ysibTare:
A. Peakiuii ne3aMUHUPOBAHUS AMUHOKHUCIIOT.

b. Peakuuii nepeaMuHUpPOBaHUS.

B. Peaknuii pacniaga OMOT€HHBIX aMUHOB.

I'. Peakmmii nexapOOKCHIMPOBAHUS aMHUHOKHUCIIOT.

. Henpsimoro ne3aMuHUpOBaHUSA.

3aoanue 2. HazoBuTe QepMEHTHI, KaTAIU3UPYIOIIHUE B OPraHU3ME UYEIOBEKa PEaKIIMu OKHC-
JUTEIBHOTO JIE3aMUHUPOBAHUS AMUHOKHCIIOT:

A. Okcunasa D-aMUHOKHCIIOT.

b. Oxcupaza L-aMHHOKHUCTIOT.

B. Monoamunookcunaza (MAO).

I'. I'myramaraekapOokcuiasa.

. I'myramaraeruaporesasa.

E. Anannnamunotpancdepasa.

3aoanue 3. JIOTIOMHUTE CXEMY PEaKlMi OKUCIUTEILHOTO J€3aMUHUPOBAHMS TIIyTaMara He10-
CTAIOUIMMH KOMIIOHCHTaMHU:

?

Kodepmenr ? \
I'myramar ——— > o-UMUHOrIyTapaT ———> o-Kerorayrapar + ?
Depmenr ?
A. I'myramataexkapOokcuiiasa. b. I'myramarneruaporenasa.
B. AcmapraramMmuHOoTpaHcdepasa. I.HAJT. . AL E. ®MH.
XK. HxO. 3. NHa. n. CO,. K. NO,

Hpa@uﬂbHOCWlb pemeHud npoeepbnie, conocmaesue ux ¢ SmajloHadmu omeenioe.

Bonpocs! nuis1 00cyxneHust

1. Ilytu cBs3pIBaHMSI aMMHaKa B KJIETKax (BOCCTAaHOBHUTEIbHOE aMUHUPOBAHUE O-KETOTNTY-
Tapara, CHHTE3 INIyTaMUHa M acrapariHa, oopasoBanue kapdoamousndocgara). Tpancnoptasie Gop-
MBI aMMHaKa.

2. O6pa3oBaHue coyieif aMMOHUS B MMOYKaX (MCTOYHMK aMMHUAKa, PoJib TIIyTaMUHAa3bl U TIIyTa-
MaTAETUAPOTeHa3bl, 3HAUEHNE aKTUBUPOBAHUSI IITyTaMHHAa3bl [TOYEK MPH allu103€).

3. Ponb k1eTok nedyeHu B 00e3BpekuBaHNM aMMuaka. OpHUTHHOBBIN IIUKJI MOUYEBUHOOOpa30-
BaHUS (CXeMa IHKIIA, CyOCTpaThl, PepMEHTHI, SHEPTETUIECKOE 00ECTICYeHHE, CBA3h C IMMOHHOKHC-
JBIM IUKIIOM, peryisiuus). Cyap0a MmoueBHHBI. [ niepaMMOHUEMUS, TPUYUHBI.

4. OcTaTo4HBI a30T KpPOBU (OCHOBHBIE KOMIIOHEHTHI M HUX OTHOCUTEJIBHOE COJIep)KaHue).
[TpuHUMI onpeneneHns U KIMHUKO-IUarHOCTUYECKOE 3HAaUECHHUE.

5. O6bmen QenunananuHa U TUpo3uHa. Hapymenus oOMeHa npu (QpeHUSIKETOHYPHH, THPO3HU-
HEMHH, aJIKAIITOHYPHH, aIbOMHHU3ME.

Jluteparypa
OcHoBHas
Buonozuuecxas xumus / B. K. Kyxra [u gp.]. M. : bunom ; Munck : Acap, 2008. C. 281-286, 293-296.
Buonoauueckas xumus / A. J1. Taranoeud [u 1p.]. Musck : Bem. mik., 2013. C. 231-240.
3. Kowncnexm nexuuii.

N

JononnureasHasi
Jlenunooicep, A. OcuoBbl ouoxumuu / A. Jleannmxep. M. : Mup, 1985. C. 578-597.
2. Max—Mioppeii, ¥. O6MeH BeriecTs y desnoBeka / Y. Mak—Mroppeii. M. : Mup, 1980. C. 280-300.

=

90



3agaHus A1 CaMOCTOSITeIbHON PadoThl

JInst 3aKperuieHnst MaTeprana HeoOXOAUMO O0paTuTh 0cO0O€ BHUMAaHHME HAa XUMH3M peaKiuit
JIOKAIBHOTO 00E3BpEXMBaHMsS aMMHMaKa B TKaHSAX; Ha MOCIEIOBATEIILHOCTh PEAKIU OPHUTHUHOBOTO
[IUKJIa MOYEBUHOOOPA30BaHMUS; HA CBS3b OPHUTHHOBOTO IUKJIA C JIMMOHHOKUCIBIM ITUKIOM Kpebca; Ha
KJIMHUKO-AMarHOCTUYECKOE 3HAYCHUE OMPE/ICNICHHSI OCTATOYHOI0 a30Ta KPOBU M MOYEBHHBI B MOYE.

3aoanue 1. HazoBute hepMeHTHI, KaTAIU3UPYIOIINE CIEIYIOIINE PEaKIIH:
1. O6pa3oBanue amMua rIIyTaMUHOBOM KHCIIOTHI.

2. BoccTaHoBHUTETbHOE aMUHUPOBAHUE OL-KETOTITyTapara.

3. 'uaponu3 amuaa rayTaMUHOBOM KHUCIIOTHI.

4. Obpa3oBaHUE aMU/Ia ACTAPATMHOBON KUCIIOTHI.

5. O6pazoBanue kapbamousndocdara.

3aoanue 2. IlonobpaTh COOTBETCTBYIOIIUE MAPhI BOIIPOC — OTBET:
A. ®epmeHT opHUTHHKapOamounTpanchepa- 1. YyacTByeT B CUHTE3€ aprUHUHOSHTApHOM

3a (OKT). KHUCJIOTBL.
b. ®epmentT aprunasa. 2. YyacTByeT B CHHTE3€ [IUTPYIUINHA.
B. ®epMeHT apruUHMHOCYKIIMHATCUHTETA3a. 3. YyactByeT B pacmaje apruHHHOSHTAPHOH
KHCJIOTBHI.
I'. ®epmMeHT aprHHUHOCYKIIMHATIIAA3A. 4. VdacTByeT B peaklUMU TUIPOIM3A apru-
HUHA.

Hpa€uﬂbHOCmb pemelmﬁ npoeepbsbnie, conocmaesue ux ¢ ImajiloHamMu oneemaoe.

[IpoBeppTe Bamum 3HaHus (CaMOKOHTPOJIb YCBOCHHS TEMBI)

3aoanue 1. B xNMMHUKY OCTYNHI OOJIBHON C MIOBTOPHOM PBOTOM, CYAOPOKHBIMU IMpHIIaIKa-
MU, TIOTepeil CO3HaHUs, BBI3BAaHHBIMU OTpaBJeHHEM aMMHakoM. [louemy mpu BBICOKOM KOHIIEHTpa-
uuu NHz B KpoBU HacTynaeT noteps CO3HaHUS U CMEPTh?

A. CHMXeHME KOHLEHTPALUU TIIIOKO3bI B KPOBH.

b. IloBbiieHNE coepKaHUsI MOYEBUHBI B KPOBH.

B. IloBeimienue copepxanus anernin-KoA B nedenu.

I'. Camxenue koHuenTpauuu AT® B Ki1eTkax Mo3ra.

J1. IloBeIlIEHUE COAEpKAHNUS TIIOKO3bI B KPOBH.

3aoanue 2. Tlonbepute K KaxJoH MPOHYMEPOBAHHOW peakuuu oOMeHa (eHHIIalaHuHa U TH-
pPO3MHa COOTBETCTBYIOUINI (PEPMEHT:

1. ®en — Tup. A. Jlexap6okcuia3za TuoKkcu(peHnIaIaHuHa.

2. JOD®A —— nodamuH. b. Oxcupa3za roMOreHTU3MHOBOW KUCIIOTHI.

3. 'omorenTM3MHOBAs KACIOTAa —> B. ®eHnnanaHuHTMAPOKCHIIA3A.
dbymapuiianerar. I'. ®ennnananuHTpaHCcaMUHA3A.

4. ®en —> (peHuamupyBar.

3aoanue 3. Cxonpko Moneit AT® tpeOyercst 1 cunte3a 1 Mons moueBuHbI? Hanmummre pe-
akuuu (cxema), uaymiue ¢ 3arpatoi AT®, ykaxure hepMeHTHI.

3aoanue 4. bonpHas cTpaaeT HACIEICTBEHHBIM 3a00JieBaHUEM — allkanToHypuei. JKamyer-
csl Ha CWJIbHBIE OOJIM B CyCTaBax, Mo X0y M03BOHOYHHKA. [IposiBIieHne apTpuTa B JaHHOM Clydyae
MOJKET OBITh BBI3BAHO HAKOIUICHHEM OTpeelIieHHOro MetabonuTa. HazoBute 3TOT MeTabouT.

A. OeHUNaTaHUH. b. Aueroanerar.

B. Tupo3sus. I'. 'oMOreHTH3MHOBAs KUCIIOTA.

. ®eHunmupoBUHOTPaIHAS KUCIOTA.
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3aoanue 5. Ouenute QyHKIIMOHAIBHOE COCTOSHUE TEYEHU U TIo4eK y 60ibHbIX C. U A. ¢ yde-
TOM OMOXHMHUYECKUX MMOKa3aTeae KpOBU U MOYH.

1. V 6onpnoro C. copepkanue MoueBUHBI B KpoBH 1,8 Mmonb/n. C mo4oi BeiBoauTcest 12 T
MOueBUHBI B cyTKU. [loTpebnenue Oenka ¢ nuieil — 10cTaTovHoe.

2. BonpHoii A. motpebinsier B cytku 105 r monmHoneHHoro Genka. Conep:kaHne MOUYEBUHBI B
KpoBH 14 MMOJIB/JI, C MOYOU BBIBOJIUTCS 8,5 T MOUEBHHBI B CYTKH.

DTaJIOHbl OTBETOB K PEHICHUIO 3aJIaHU I

s camonposepku UCx00H020 YPOBHS 3HAHULL:
1—A B,

2—A, B, /I

XK
r

3. 'myramat ——> a-UMHHOTJTyTapaT X—> o-Keroriyrapar + 3.
3

Jlna camocmoamenvhou padomel:
1. 1. I'myramuHCHHTETa3a.
2. Tnyramar I (HAJI®H - HY).
3. 'myramuHa3a.
4. AcniaparuHcHHTETa3a.
5. Kap6amonndocdarcunrerasa.
2. A—2,b—4B—1,I'—3.

JlabopaTopnasi padora (60 MunyT)
HNHCcTpyKIus K IPAaKTUYECKOMY 3aHATHIO

PaGora 1. Onpeodenenue cooeprcanusn mouesunst 6 moue

C Mouoii 310poBOro denoBeka BwiAenseTcs 3a cytku 20-35 r wimm 333-583 mmonb
MOYEBHHBI.

Ipunyun memooa. Meton OCHOBaH Ha CIOCOOHOCTH MOYEBHHBI, COJIEpKallel aMUHOIpyII-
bl, 00Pa30BBIBATH C /1-IUMETHIAMUHOOEH3aMIb/IETUIOM B KUCIIOH cpelie KOMIIJIEKCHOE COeIMHEHHE,
OKpAILIEHHOE B >KENThIA 11BeT. IHTEHCUBHOCTh OKpPAacCKU MPSMO IMPONOPLIUOHATIbHA KOHIEHTPALUU
MOYEBHHBI B UCCIIEyEMOI MoU€e U oTpenensercss JOTOMETPUUYECKH.

Ilopsook evinonnenusi pabomol. IluneTku U MPOOUPKU JOHKHBI OBITH 00S3aTETHHO CYXHUMH.

B tpu npoOupku HanusaoT mo 0,2 MJI COOTBETCTBEHHO MOYH (ONbITHAs Mpo0a), CTaHIapTHO-
ro pacTBOpa MOYEBUHBI (25 MI/Mi) U BOJbI (KOHTPOJb HAa PEAKTHUBBI), JOOABISIIOT B KaXAYIO IO
1,2 ma 2% pacTBOpa napaguMeTHIaMUHOOEH3aIbJeruAa U TIIATENBHO MNepeMelnBaT. Yepes
15 MUH ONIBITHYIO U CTaHAAPTHYIO MPOObI (HOTOMETPUPYIOT B CYXUX KIOBETaX IIMPUHOHN 3 MM C CH-
HUM CBETO(PUIBTPOM IPOTUB KOHTPOJIBHOMN MPOOHI.

Pacuem. ConepxaHne MOYEBHHBI B OIBITHON MPOOE pacCUUTHIBAIOT 10 CTaHAAPTHOMY pac-
TBOPY MOUEBUHBI IO hopMyIIe:

Con = CCT : Eon / ECT,
rae Cop — KOHIIGHTPAIUsI MOYEBHHBI B Moue B mpode mr/mit, Co; — KOHIICHTPAIMsI MOYEBHUHBI B
CTaHJapTHOHW mpobe, 25 mr/mit; E,; — onTHyecKkas INIOTHOCTh MpPoObl; E.; — ONTHYECKas IUIOT-
HOCTb CTaHAAPTHOTO PACTBOPA MOYEBUHBI.

[Tony4yeHHyr0 BeMWYMHY yMHOXalOT Ha auype3 (1200-1500 mi) u mosnydaroT CyTOYHOE CO-
nepxaHue MoueBHHbBI B Moue. Koadduuuent nepecuera B equnuisl CU (mmons/cyt) pasen 0,0167.

OrtBer:
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Knunuxo-ouacnocmuyeckoe 3uauenue. [IOHMKEHHOE COAEpPKAHME MOYEBHHBI B MOYE
oTMedaeTcs NMpu HedpuTe, alua03e, MapeHXUMaTO3HOW KENTyxe, MUPpo3e MEYeHH, YPEeMHUH, Mo-
BBIIIICHHOE — TIPH TOJIOJJAHHH, 3JIOKAYECTBCHHON aHEMUH, JINXOPAJIKEe, MTHTCHCUBHOM pacraje 0e-
KOB B OpraHU3Me, ITOCJIC ITPUeMa CaJIuIUIaTOB, MPU oTpaBiieHuu Gochopom.

BriBona:

Pabora 2. Konuuecmeennoe onpedenenue ocmamounozo azoma

A3oTconepkaliie HeOEeIKOBbIE BEUIECTBA COCTABIIAIOT (PPAKIUI0 OCTATOYHOTO a30Ta KPOBU
(mIpoMeXXyTOUYHBIE MM KOHEYHBIE MIPOYKTHI 0OMEHA MPOCTHIX M CIOKHBIX OCJIKOB). DTO MOUYEBUHA,
MoOueBas KUCJIOTa, KpeaTuH, KpeaTHHUH, aMMUaK, WHINKAH, OUTUpYyOUH, MOJUMENTHAbI, aMUHOKHC-
JOTHI ¥ Ap. A30T 3THUX BEIIECTB HA3bIBAIOT OCTATOYHBIM, IIOCKOJIBKY OH OCTAaeTCs B (PHIBTpATE MO-
clie OCaXKIeHHsI OEIKOB IJIa3Mbl KPOBH.

OCHOBHOH 4acThIO OCTAaTOYHOI'O a30Ta KPOBU SIBISIETCS a30T MoueBUHBI — 50%, 3areMm cie-
IyeT a30T aMHHOKHUCIOT — 25% M a30T APYruX a30TCOAEp KalliX KOMIIOHEHTOB. B HopMme octaTou-
HBIH a30T KpoBH coctaBisier 14,3-25,0 mmons/a (2040 mr%); y HoBopoxkneHHbix — 42,84-71,40
Mmodb/11 (60—100 mr%); Ha 10—12-if neHs CHUXKAETCS 10 YPOBHS, OMPEACIISIEMOr0 Y B3POCIIbIX.

Ipunyun memooa. OCTaTOYHBIN a30T KPOBU OMPEACISIOT B 0€30€7IKOBOM (HIIBTpATE IMOCIE
OCaXJICHUS OETTKOB KPOBU PA3TUYHBIMU OCAAUTEISIMH (TPUXIOPYKCYCHOM KHCIOTON WU BOJIb(pa-
MaTOM) C MOCTEAYIOIIeH MUHepaIu3anueld 6e30e1KkoBoro GUIbTpara KOHIEHTPUPOBAHHON CEpHON
KHCIIOTON. A30T BCEX UCCIEIyeMbIX (Ppakiuii B BUJE aMMHAaKa CBS3bIBACTCS C CEPHOM KHCIIOTOH,
o0pa3ys cyiabhaT aMMOHHS, KOTOPBIH B3aUMOJICHCTBYeT ¢ peakTuBoM Hecciepa (1menouyHoid pac-
TBOp KoMIuteKcHO# conn pryTH Ky(Hgly)) ¢ oOpazoBanueM coenHeHHs KeATO-OPAHIKEBOTO IIBETA.
VHTEeHCHBHOCTh OKpAIIMBaHUS MPOIMOPIMOHANIbHA KOHIICHTPAIMH aMMHaKa, a CJIEJ0BaTeNIbHO, U
a3oTa.

Ilopsiook evinonnenus pabomsi. I'0TOBAT TpH OOBIYHBIE TPOOUPKU. B 0JJHY U3 HUX HATUBaIOT
1 MJ1 TOTOBOTO MUHEpanu3aTa u 9 Mi BosI (OMBITHAS Mpoba), B APYTYIO BHOCAT | MII CTaHAAPTHOTO
pacTBopa cyibdaTa aMMOHHUS U 9 MJT BOJIBI (CTaHAapTHAs Mpoba), a B TpeThbio HanuBaT 10 Mt Bo-
16l (KOHTpOIB). 3aTeM BO Bce mpoobupku BHOcAT mo 0,5 mn peaktuBa Hecciepa. doToMeTpupyroT
OTBITHYIO (MMHEpanu3aT) U CTaHAApTHYIO MPOObI MPOTHB KOHTPOJIS MPU CHUHEM CBETO(UIIBTPE B
KIOBETE TOJIILIUHOW 5 MM.

Pacuem. ConepxaHue oCcTaTOYHOTO a30Ta B OMBITHOM MPOOE pacCYUTHIBAIOT 110 hopMyIIe:

Con — (CCT' Eon / ECT) : 1001

rne Con — KOHIEHTpAIMsl OCTATOYHOTO a30Ta B KPOBHU, MI'%; Cg; — KOHIIGHTpAlUs a30Ta B CTaH-
naptHoit npoGe (0,1 mr B 1 mn); E,; — onTHuYecKas MIIOTHOCTh OMNBITHOM MpoOb! (MUHEpaIU3ar);
E.,— onrtuyeckas mIOTHOCTh cTaHapTa (CyabdaT aMMOHUSA).

Koadduunent nepecuera B eqununbl CU (Mmmosns/n) pasen 0,714.

Orser:

Knunuko-ouacnocmuueckoe snauenue. OnpeieIeHHe OCTAaTOYHOTO a30Ta U €ro (PpaKiuil uc-
MOJIb3YeTCS JUIS TUATHOCTUKH HApPYIICHUsS BBIACIUTEIHHON (PYHKIIMH TIOYEK U MOYEBUHOOOpa3oBa-
TeAbHOW (QYHKIMM TedeHu. [IoBbllIeHne OCTAaTOYHOrO a30Ta B KPOBHU 00O3HAUAETCS TEPMHHOM
«azoreMusi». A30TeMHUsI MOKET OBITh ABYX BHUIOB: a0COJIOTHOU (HAKOIJICHHE B KPOBU KOMITOHCH-
TOB OCTAaTOYHOI'O a30Ta) M OTHOCUTEIBHOM (AeruapaTaiysi OopraHu3Ma MpH PBOTE WM TIOHOCE).
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[TpuunHbI a0COTIOTHOM a30TEMHH MOTYT OBIThH JIBE: PETEHIMOHHAs (ITOYeYHas) U MPOAYKLIHMOHHAS
(BHEnoveyHas). PeTeHIIMOHHAs a30TeMUsI BHI3BIBACTCA 3aCP)KKOI a30TUCTHIX MIJJAKOB MIPU UX HOP-
MaJIbHOM OOpa30BaHMHM W HAONIOJACTCS TPU HAPYIIEHUH BBIIEIUTEIBHOW CHOCOOHOCTH MOYEK,
HalpHuMep MPU OCTPHIX M XPOHUYECKUX HepHUTaxX 3a CUET MOBBIILICHHUS YPOBHSI MOYEBUHBI B KPOBH.
[Tpu xpoHHuecKkux HehpHUTaX CTOMKAS a30TeMHUs YKA3bIBAECT HA Pa3BUBAIOIIYIOCS HEIOCTATOYHOCTD
noyek. [IpoxyknnonHas azoremust HaOIIOIASTCS IPU YCUIIEHHOM pacrajie OeJIKoB 1 IpeodiialaHun
aAMHHOKHCIIOT, HAlpuMep, MPU 3J0KAYECTBEHHBIX HOBOOOpa3oBaHMAX. [IOBBIIIEHHE OCTATOYHOTO
a30Ta OTMEYaeTcs MPU KaXCKCHH HEPAKOBOTO MPOMCXOXKICHUS, BBI3BAHHON TyOepKyie3oM, auade-
TOM U LIUPPO30M I€YEHH, PH CEPACYHON HETOCTaTOYHOCTH, NH(EKIIMOHHBIX 3a00JIeBaHUsAX (CKap-
natuHe, A Tepun). Y HETOHOUICHHBIX IETEH a30TeMHUsl MOXKET OBITh CBSi3aHA C MOYEYHOW Helo-
CTaTOYHOCTBIO M YCUJICHHBIM PacIaZioM TKaHEBBIX OCIKOB.

[TonmxkeHne copepkaHusi OCTATOYHOTO a30Ta HAOJIOAETCS IPU HEJOCTATOYHOM MUTAHUH U
MHOT/Ia Ipu O€pEeMEHHOCTH.

BriBOa:

Iloonucwe npenooasamens:

20. TEMA: XUMHUA 1 OBMEH HYKJIEONPOTEMHOB. ONIPEJEJTEHHUE
COJAEPKAHUA MOYEBOU KHUCJIOTBI 1 OBHIET'O A30TA B MOYE

AKTYaJIbHOCTb T€MbI

VY B3pocioro 370poBOTo 4enoBeka HaOirogaeTcst azoTucToe paBHoBecue. Iloctymaromumii ¢
MUIIEeH a30T B OpraHU3Me He 3aJIep’KUBAETCS U BBIJIENSIETCA, TIIaBHBIM 00pa3oM, MOYKaMHU B COCTaBE
MHOTHMX HPOJYKTOB (MOYEBHHBI, aMUHOKHUCIIOT, MOYEBOM KUCIOTHI U Ap.). s U3y4eHUs COCTOSHUS
a30THCTOr0 OOMEHA B OpraHU3Me MOJIB3YIOTCS OIpe/IeIeHHeM O0IIero a3oTa Mo4YH. B nuarnoctuke
psana 3a0ojeBaHUN MPUMEHSIOT METO/Abl ONpEIENCHHUs COAEpKaHUS B MOYe OTJAEIbHBIX
a30Tcojepkalux coequHeHni. Hamprumep, npu BpoKAEHHBIX HAPYLUICHUSX OOMEHAa aMUHOKHUCIIOT
UCCIIEAYIOT COZlep’KaHUe OTIENbHBIX aMUHOKHCIOT WM NMPOIYKTOB MX MeTabonu3ma. KomuuecTBo
MOYEBOM KHUCJIOTHl B MOYE€ M KPOBM 3aBUCHUT OT MOCTYIJICHUS HYKJIEONPOTEMHOB C MHILEH U OT
MHTEHCUBHOCTH HX KIETOYHOTO MeTaboiu3Mma. OTOT IOKa3aTelb — BaXHbIM Kpurepuil B
JMarHOCTHKE U KOHTPOJIE JICUEHUs O1arphl.

3HaHME MEXaHU3MOB pacClaja M CHHTE3a IMYyPUHOBBIX M MHPUMHJIUHOBBIX HYKJIEOTHIIOB,
PEryJlMU 3TUX IPOLECCOB MO3BOJMIO Pa3paboTaTh U NMPUMEHHUTH JIEKAPCTBEHHBIE IMpenapaThl,
BJIMSIIOIME HA MPOLECCH JIeNEeHUs KJIETOK (Hampumep, aHTH(OIaTOB B XMMUOTEPAIUU OIyXoJei),
U CIOCOOCTBYET MOHHMMAHUIO MEXaHHW3MOB JIEHCTBUS MpENaparoB, UCIOJIb3YEMBIX B KOPPEKLUHU
TMIIO3HEPTreTHYECKUX cOoCcTOssHUM opranusma ( UM® (pubOokcuH), opoTat Kaius u Jip).

Iean 3ansaTHA

[TomyunTs TpeACTaBICHHE O KaTabOIM3ME HYKJICONMPOTEMHOB B TKAHAX MW KEITYJOYHO-
KHUIIEYHOM TpakTe, MeXaHu3MaxX OWOCHMHTE3a W pacrhaia HYKICOTUIOB W PETYISIIHH ITHX
nporieccoB. [103HaKOMUTBCS C TPUMEPAMH UCTTOIH30BAHUS ATHX 3HAHWUW B JIMATHOCTUKE U JICUCHUH
Oone3neit. J[ns 3akperuieHuss TEOPETHYECKOro MaTepuajia MPOBECTH Ja0OpaTopHyk paboTy Mo
KOJIMYECTBEHHOMY OIPEACICHHIO MOYEBOM KUCIIOTHI M OOIIIETO a30Ta B MOYE.
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TpeGoBaHusl K HCXOAHOMY YPOBHIO 3HAHM M
s nonnoeo yceoenus memovl He0OX00UMO NOBMOPUMb U3
— o0wen xumuu:
"  TUTPOMETPUUYECKHE METO/bl aHATIN3A;
— Ouonozuu:
" CTPOEHHE F€HETUYECKOTO ammapara KIeTKH;
— OUO00p2aHUYECKOU XUuMuu:
* (GopMyIIBI U CBOMCTBA FETEPOIUKINYECKUX COSAMHECHMM (ITypUHBI, TUPUMUITHBI);
* XHMMHYECKHE CBOWCTBA U (OPMYJIbI THIIOKCAHTHHA, KCAHTUHA, MOYE€BON KHUCIOTHI,
* CBOIMCTBa COJIEM MOYEBOM KUCIOTHI (YpaTOB);
* (dopMyIbl A30TUCTHIX OCHOBAHUI, HYKJIEO3UI0B, HYKJICOTHIOB.

Il.]'[ﬂ MPOBEPKU UCXOAHOI'O YPOBHS 3HAHUH BBLIIOJHUTE cjIeayriume 3aJaHUA .

3aoanue 1. IlonoOpath COOTBETCTBYIOIINE APbl BOIPOC — OTBET:

A. AneHo3uH. 1. [IupuMUIMHOBBII HYKIJIEO3HI.

b. I'yanus. 2. A30THCTOE OCHOBAaHHE IIypUHOBOIO Psija.

B. [luto3uH. 3. [lupuMHUIMHOBBIA HYKJIEOTHU.

I'. Ypuauntpudocdar. 4. A30THCTOE OCHOBAaHNE ITMPUMUJUHOBOIO Psa.
. Tumunus. 5. IlypHHOBBIN HYKJIEO3HUA.

E. I'yanozungudocdar. 6. [lyprHOBBII HYKICOTHA,.

3aoanue 2. Ha30BUTE HYKJICOTHUIBI, CTPYKTYpPa KOTOPBIX CXEMATUYECKU N300paKeHa HUKE:
1) anenun — ne3okcuprbosa — gocdar — pocdar;

2) nuto3uH — pudo3a — pocdar;

3) ryanuH — ae3okcupubosa — gocdat — pocdar — docdar;

4) yparun — pubosa — pochar — pocdar.

3aoanue 3. IlogobpaTh COOTBETCTBYIOIINE MApbl BOIIPOC — OTBET:

A. IlepBuunas ctpykrypa JJHK. 1. Monenb «IBOMHAsI CIIUpaby.

b. Bropuunas crpykrypa JJHK. 2. 3/,5/-<Docc1)oz[H3(1)HpHLIe CBSI3H.

B. Jli1a nepBUYHOM CTPYKTYPBI 3. [locnenoBaTenbHOCTh HYKJICOTUIOB B
PHK xapaxTepHsb! cBs3H. MOJIMHYKJIEOTUHOW LIETIH.

I'. Jls1a BTOpUYHOM CTPYKTYpPBI 4. BomopoIHbIE CBSI3U MEXKTY a30TUCTHIMHU
JTHK xapakTepHsl CBS3H. OCHOBAaHUSMU.

5. Cuitbl TuIpo0oOHOTO B3aUMOICUCTBUS
MEX/1y BBIIIIE- U HUXKEJIeKAIIUMU
A30THCTBIMU OCHOBaHUSIMHU.

HpCIGMJleOCWlb peweﬂuﬁ npoeepvnie, conocmasue ux ¢ ImajloHadMu onmeenioe.

Bonpocs! 1151 06cyx1eHus

1. MOHOHYKJIEOTH/IBI, CTPOCHHE, HOMEHKIIATypa, OMOIOTUYECKAs POJIb.

2. IlepBuuHas, BTOpUYHAS M TPETHYHAS CTPYKTYpPhl HYKJICHHOBBIX KHCIOT (OCOOCHHOCTH
CTPYKTYpPBI, PAa3HOBUJIHOCTH, TUIIBI CTAOMIN3UPYIOIINX CBS3EH).

3. ObmeH HyKJIeonmpoTenHOB. [lepeBaprBaHNEe HYKICONMPOTEHHOB B JKEIYA0YHO-KUIICYHOM
TpakTe (3HaueHue, ITamnbl, GepMEeHTHI). Pacman HyKIIEMHOBBIX KUCIOT B TKaHSIX, POJIb JIN30COMHBIX
(bepMeHTOB.

4. Pacmaji MypUHOBBIX HYKJICOTHIOB (XHMHU3M, MOYEBasl KHUCIOTAa KaK KOHEYHBIH MPOIYKT
katabonusma). [IpencraBineHue o HapymIeHHSIX MyPHHOBOTO OOMeHa (THIEPYPUKEMHsS U ToJarpa,
MMOYCYHO-KaMeHHas O0JIC3Hb).
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5. BruocuHTe3 MypHHOBBIX HYKJICOTHIOB (€ NOVO (MCTOYHHMKH a30Ta M yriiepoja MypPHHOBOTO
KOJIbIIA, y9acThe (OJTMEBON KHUCIOTHI, OCHOBHBIC POMEKYTOUYHBIE POTYKTHI, KIIFOUEBOW (pepMeHT,
perymsmust cuHTe3a). IlpencraBieHne O CHHTE3€ HYKICOTHIOB M3 CBOOOJHBIX a30THCTHIX
OCHOBAHUHU U HYKJICO3UJIOB.

6. Pacnajg mupuMUIMHOBBIX HYKJICOTH]IOB.

7. BruocuHTE3 MUPUMUAMHOBBIX HYKICOTHIOB (CyOCTpaThl, CXeMa mporiecca, KIo4eBoi dep-
MEHT, PEeryJsiis CHHTE3a, POJib BUTAaMUHOB). [IpencraBieHne 0 HAPYIICHUSX MHPUMHUITHOBOTO
oOMeHa (opoTaluIypus).

8. Cunte3 nesokcupudbonykieosuapocdaros, HykieosupmudocharoB u Hykieo3uaTpudoc-
¢daros.

9. O0muii a30T MOYH (KOJIMUYECTBO, KOMIIOHEHTHI U UX IMPOUCXOXKICHHUE).

Jlureparypa
1. Buonoeuueckas xumust / B. K. Kyxra [1 mp.]. M. : Barom ; Munck : Acap, 2008. C. 307-338.
2. Buonoeuyeckas xumwst / A. J1. TararoBwd [u1 zip.]. MuHCK : Bemm. mk., 2013. C. 241-262.
3. Koncnexm ITeKIuii.

3anaHus 1S CAMOCTOSATEILHOMH PaGoThI

3aoanue 1. Beibepure 1ojoxKeHus1, paBUIbHO XapaKTEPU3YIOLIHE CBONCTBA KCAHTUHOKCHUIA3bI:

A. Ee xoepmMeHTOM sIBISIETCA IPOM3BOIHOE BUuTaMuHa PP.

b. OnHuM U3 IPOYKTOB pEaKINK ABISETCS NEPEKUCH BOJOPOIA.

B. ®epmeHT kaTanu3upyeT JBe Nociae0BaTelbHbIe HeOOpaTuMble peakiiMu 00pa3oBaHus MO-
YEBOM KUCIIOTBHI.

I'. CyGcTpaT pepmMeHTa — TUMOKCAaHTHH — MMEET MEHbIIYI0 pacCTBOPUMOCTb, YeM MOUYEBast
KHCJIOTA.

J1. ®epmenT o0nanaeT abCoNMOTHON CEU(PUIHOCTHIO K CyOCTpary.

3aoanue 2. Tlpu obcnenoBaHuu OOJLHOTO PEBMATU3MOM TIOCIIE MHTEHCHUBHOM Teparuu KOp-
TUKOCTEPOUJaMH YCTaHOBIIEHA THIEpypuKeMus. B pe3ynbTaTe akTUBAIIMU KaKOTO METa0OINYECKO-
T'O TIPOIecca Pa3BUBAIOTCS JIAHHBIC HAPYIICHUS?

A. VIHTeHcuBHOTO pacmnaja 0eiaKoB.

b. AxTuBanus riaoKoHEOreHe3a.

B. MnTeHcuBHOTO pacnaia MypruHOBBIX HYKJIEOTHIOB.

I'. Mob6unu3anuu JUnuaoB.

J1. UHTeHCUBHOTO pacnajia TUPUMHINHOBBIX HYKJICOTHUIOB.

3aoanue 3. Z[OHOJ'IHI/ITB HEAOCTAOINUMU KOMIIOHCHTAMHU PCAKIIUU CUHTEC3a IMYPHUHOBBIX pI/I60-
HYKJICOTHJIOB.

1. ®PIID + ? - S5—dochopubdbosunaMuH. A. I'nn.

2.UM®D +TI'TD + Actt — ? b. AM®.

3. Pu6o3o-5-pochar + ATO — ? + AMO. B. I'ny.

4. UMD + ATO + ? - TMD. ['. OPIID.
. ATO.

3aoanue 4. JJonoTHUTH HETOCTAIOIIMMU KOMIIOHEHTAMHU PEAKIMM CUHTE3a MUPUMHINHOBBIX
HYKJIEOTH/IOB:

1. Kap6amoundocdar + ? — kapbamounaciaprar. A. OPIID.
2. Oporart + 7 > OM® + H4P07. b. Acm.
3.0M® —» CO, +? B. AT®.
4. YMO +? > VD +? . AI®.
5..VI0+? > YTO +7? . YMO.

Hpaeuﬂbnocmb pewenuﬁ npoeepbnie, conocmaesue ux ¢ ImajloHadmMu omeenioe.
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IIpoBepbTe Bamm 3HaHUSA (CAMOKOHTPOJIb YCBOCHHS T€MbI)

3aoanue 1. Ilpu Tepanuu HEKOTOPHIX POPM paka MPUMEHSIOTCS HHTUOUTOPBI TUTUAPOdOIIa-
TpeayKTas3bl. TOpMOKEHHE KaKUX peakIMii onpeaessieT IUTOCTaTHIECKoe IeiicTBIe penapara?

A. CuHTe3 TUPUMHUINHOBBIX HYKJICOTH/IOB.

b. CuHTe3 myprHOBOTO s11pa HYKJICOTHIOB.

B CunTe3 1e30KCUIIUTUMIOBBIX HYKIICOTHIOB.

I'. CuHTE3 IUTHIMIOBBIX HYKJICOTH/IOB.

. Cunte3 nYMO.

3aoanue 2. Y pebenka ¢ cunapomom Jlema-Huxana — KOPKOBBIN Mapaiid U THIIEPYPUKE-
Mmus. KonuuecTBo SKCKpeTHpyeMbIX MYpHHOB yBenndeHo. [ledekt kakoro (epmMeHTa BbI3BIBACT
JAHHYIO TTATOJIOTHIO?

A. KcaHTHHOKCHUIA3EL.

b. Aneno3une3aMuHas3bl.

B. l'unokcantuH-ryanus-dochopudo3unrpancdepassl.

I'. KapbamounndocharcuareTassl.

J. TuMuaANIaTCUHTA3EI.

3aoanue 3. enmune ¢ TuMQpoIEHKO30M Ha3HAUEH MPOTUBOOITYXOJIEBBIN IIpenapaT — WHTH-
OouTop THOpEeAOKCUHpPEayKTa3bl. Ha ueM 0CHOBaHO IUTOCTaTHYECKOE JieiicTBUE Npenapara?

A. Unrubupyercs cunres UMO.

b. Uurubupyercsi CHHTE3 OPOTOBOM KHCIIOTHI.

B. Unrubupyercs cunre3 LIM®.

I'. Uurubupyercs cunres al' {d.

. Uarnbupyercs cuntes YMO.

ITAJOHBI OTBETOB K pPellleHUI0 3aJaHuii
Jna camonposepku ucxo0no20 ypoensa 3Hanuil:
1. A-5,b-2,B-4,T-3,1-1,E—6.
2. 1. le3okcuanenozunaudocdar.
2. Hutuauamonodocdar.
3. Jle3okcuryanosuHTpudochar.
4. Ypunuaaudocdar.
3. A-3,b-1,B-2,T-4,5
Jlna camocmoamenvhoul pabomeol:
1. b, B.
2. B.
3. 31-A; 32-b; 33-T; 34-A.
4. 41-b; 42-A; 43-]; 44-B,I; 45-B,T.

JlaGopaTopHnas pa6ora (60 MUHYT)
HNHcTpyKuus K NpaKTHYeCKOMY 3aHATHIO
PaGora 1. Onpeodenenue cooeprcanusn oouieco azoma mouu KoaiopumempudecKum memooom

HccnenoBanue o0miero a3ora MO4M MOXKET OBITH MCIIOJIB30BAHO JUIS MCCIIEIOBAHUS COCTOS-
HUS azotucroro Oamanca. KomuuecTBo 00111ero a3ora, BBIIEISIEMOr0 3a CYyTKH C MOYOH, Y B3pOCiIo-
ro yenoBeka coctaBisieT 6—17 r (428—1214 mmonb/cyT).

Ipunyun memooa. Ilocne cxxuranus (MUHEpaTU3alii) OPraHMUECKUX BEIIECTB MOYH C KOH-
LEHTPUPOBAHHOMN CEPHOI KHCIOTOM a30T BCeX MCCaeAyeMbIX (pakluii B BUJIe aMMHUaKa CBSA3bIBACT-
Csl ¢ CepHOM KHUCIIOTOH, 00pa3zys cymnbdar ammonus. Komopumerpuueckoe ornpeneneHue oo1ero
a30Ta OCHOBAHO HA TOM, 4TO cyJib(haT aMMOHHMsI 0Opa3yeT ¢ peakTuBoM Hecciepa coennHeHue xein-
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TO-OPaH)KEBOTO IIBETA, MHTEHCUBHOCTh KOTOPOTO MPSIMO MPONOPIMOHATbHA KOHIIEHTPAIlMA aMMHa-
Ka, a clIeZIoBaTeIbHO, U a30Ta B MOYE.

Ilopsadok evinonnenus pabomol. I'OTOBAT TpH OObIUHBIE CyxHe MpoOupku. B nBe M3 HUX OT-
MEpHUBAIOT cOOTBeTCTBEHHO 0,5 M MuHepanuzaTa (onbIT) U 0,5 MII CTAaHZAPTHOTO PACTBOPA CYJib-
¢data ammonHus (cTangapt, conepxkamuii 0,2 mr azora B 1 mui). [IpubaBisioT B Kaxayro NpoOHpKyY
1o 6,5 MJI BOJIbI M TIATENbHO MepeMelnBaoT. B TpeTbio mpoOupky oTMepHuBaioT 7 Ml BOJbI (KOH-
TPONB) U BO Bce mpobupku mobapmnsitor mo 0,5 mn peakruBa Heccrnepa. Coaep:kumoe mpoOUpOK
TIIATENBHO MEePEMEITUBAIOT. Heobxooumo cmpoco cobnooams nopsaooK NPUIUBAHUSL PEAceHMO8 U
MuamenbHo nepememusams Hcuokocms. GOTOMETPUPYIOT ONBITHYIO M CTAHJAPTHYIO MPOOBI TPO-
THUB KOHTPOJIS IPU CUHEM CBETO(QMIIBTPE B KIOBETE TOJIIHMHON 5 MM.

Pacuem. Copnepxanue a3ora B ONBITHOH Mpo0Oe pacCUUTHIBAIOT MO CTAHAAPTHOMY PACTBOPY
cynbdara ammonus o Gopmyiie:

Con = CCT : Eon /ECT )
rae Coy — KOHIIGHTpaIUsi a3oTa Moud B HccieayeMoil mpobe, mr/mia; Co; — KOHILIEHTpAIUs
(NH4)2SO4 B cranpaptHoit ipobe (0,2 mr B 1 Mi1); Eyy — ONTHYECKAs IIOTHOCTh OIBITHOM MPOOHI;
E., — onTuyeckas MmIOTHOCTh CTaHJapTa Cyab(haTa aMMOHUS.
Otser:

Copepxanme 0011eTro a30Ta B Mo4e (T/CyT) pacCUUTHIBAIOT 110 (hopMyJIe:
Con- 100 - cymounwiit ouypes 1 0,5 - 1000,

rine C,, — KOHIIEHTpalus a30Ta, HalJJeHHas 110 cTaHJapTHOMY pactBopy; 100 — pa3BeaeHue Mouu
IpU TPUTOTOBICHUH MHHepanu3aTa; 0,5 — KOIWYecTBO MHHEpanu3ara, B3SATOrO JJIS aHAIN3a;
1000 — ko3¢ puimeHT nepeBoia MUJUIUTPAMMOB B I'PaMMBI.

CytouHoe BbIJIeTIeHHEe MOuu cocTaBisieT B cpeaHem 1500 mu juig myxxuud u 1200 mu s
xeHuuH. Koadduuuent nepecuera B eaunuisl CU (Mmons/cyT) pasen 71,39.

Otser:

Knunuxo-ouacnocmuueckoe 3uauenue. OnpenencHue o0IMEro a30Ta MOYH TO3BOJISET CYIAUTh
0 0enkoBOM OOMEHE B OpTraHH3Me, O KOJIMYECTBE pacmaBiierocs Oenka. s 3TOro Mmoiyd4eHHYIO
BEJIMYUHY OOIIEro a3oTa YMHOXKAIOT Ha 6,25, UCXOMS U3 TOTO, YTO B O€JIKE B CPEAHEM COIACPIKUTCS
16% azota (100 : 16 = 6,25).

[Tpu 3a00eBaHIY TIOYEK, BCIICICTBAE HAPYIIICHHSI MX BBIICITUTEIIBHON ()YHKITUN COJICpIKAHUE
o011ero a30Ta B MO4€ YMEHBIIIAeTCs. 3a/iepKKa a30Ta B OpraHu3Me HaOII01aeTcs Mpu 3a00JIeBaHH-
AX MCYCHHU U CGp)IG‘-IHO-COCYI[HCTOﬁ CHUCTEMBI B CBA3HM C BO3ZHHMKHOBCHUEM OTCKOB, HpI/I HaJIN4Ynn
AKCCY/IaTOB M TPAHCCYAATOB.

YBenudeHue CoaepKaHus o0IIero a30Ta B MOUe OTMEUACTCsI IPU YCUIICHHOM paciiajie 0eIKoB
(oTpuIaTenbHBIA a30TUCTHIN OanaHc), AuadeTe, MPU paccachlBAHUU JKCCYAATOB M TPAHCCYAATOB,
XPOHUYECKOM OTpaBJIICHHH (HOCHOpOM.

BuiBoa:
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PaGora 2. Onpeodenenue codepricanus mouesoii KUciomsl 6 moue

MoueBasi KUCIOTa y YeIOBeKa SBJISETCSI KOHEYHBIM MPOAYKTOM OOMEHa MypPHUHOBBIX OCHOBA-
HUH, BXOSIIUX B COCTaB CIIOKHBIX OCIIKOB - HYKJICOTIPOTCHHOB.

B HOpMe y dYenmoBeka ¢ MOYOW BBIAEISACTCS MOYEBOW KUCIOTHI 1,6—3,54 Mmonw/cyt (270—
600 mr/cyr).

Ipunyun memooa. MeToJ OCHOBaH Ha CIIOCOOHOCTH MOYEBOW KHCIIOTHI BOCCTaHABIMBATH
dbochopHO-BOIBPpaMOBEI peakTHB B PochopHO-BOIB(PPaMOBYIO CHHB, HHTEHCUBHOCTh OKPACKU
KOTOpPOIl  MpOIOpLUUOHANIbHA  COACpXKaHUI Mo4eBoW Kuciorel. KonnuectBo  docdopHo-
BOJIL()PAMOBOM CHHH OMPEACISICTCS MyTeM TUTPOBaHUs KpacHO#l kpoBsiHOM conbio Ko[Fe(CN)g].
[Tocneanss okucinser GocPopHO-BOIbPPAMOBYIO CHHb, U CHHEE OKpAIllMBaHUE UCUE3AET.

Ilopsaook evinonnenuss pabomor. K 1,5 mn moun npudasisitor 1 mu 20% pactBopa xapOoHaTa
Hatpust u 1 M dochopHo-BonbhpamoBoro peakruBa PonmHa, nepememuBaoT u TUTpyoT 0,01H
pactBopom Ks[Fe(CN)g] 10 rcue3HOBEHUSI CHHETO OKpAIIUBaAHHSL.

Pacuem. Conepkanrue MOUEBOI KUCIIOTHI (B MT') B CYyTOYHOUM MOYE BBIYHCIISIOT IO (opMYyIIe:

MoueBas kucnota, mr/cyt = 0,8 -a -6/1,5,
rae 0,8 mr mouesoii kucioTel cootBeTcTBYeT 1 Mt K3[Fe(CN)g]; a — xommuectBo K3[Fe(CN)g],
TOIIIEIIIIee Ha TUTPOBAHKE, MIT, 8 — CYTOUHBIA quype3, Mir; 1,5 — 00BbeM mpoObI, MIT.
Koaddunument nepecuera B enunuiibl CU (Mmons/cyT) pasen 0,0059.
Otser:

Knunuxo-ouacnocmuuecrkoe 3uauenue. I'mnoypukypusi (yMEHbIICHHUE BBIICTICHHUS MOYEBOU
KHMCIIOTBI C MOUYOI1) OTMEeYaeTcs Mpu Mojaarpe, Hegpure, MOUeYHON HEJOCTaTOYHOCTH; TUIIEPYPUKY-
pus (yBelIWYeHHE BbIICJICHUS MOYEBON KUCIOTHI C MOYOI) — MPH JICHKEMUH, YCUIICHHOM pacraie
HYKJICOTIPOTEUHOB. Y €T BBIJEISAETCS OTHOCUTEIBHO OOJIBIIIE MOUYEBOW KHUCJIOTHI, Y€M y B3pOC-
nbIX. Belgenenre MoueBOl KUCIOThHI 3aBUCUT OT COJIEpKaHUsSl MYPUHOB B MUIIE U UHTEHCUBHOCTH
o0MeHa HYKJICOPOTEUHOB.

[Tpu mogarpe conu MOu€BO# KUCTOTHI (YpaThl) OTKIAABIBAIOTCS B XPSIIAX, MBIIIIAX U CIU3H-
cToi cymKe cyctaBoB. CoepikaHre MOYEBOM KUCIOTHI B KPOBH MOYKET OBITh MOBBIIICHO, 2 B MOYE
IMOHUKEHO.

BeiBOI:

Iloonucv npenooasamensi:
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21. TEMA: MATPUYHBIE BHOCUHTE3bI (CUHTE3 THK, PHK, BEJIKOB).
COBPEMEHHBIE METO/bI MOJIEKYJAPHOU BUOJIOI'MU. AHAJIN3
MMPOAYKTOB I'MIPOJIN3A HYKJVIEOITPOTEMHOB

AKTYaJIbHOCTDb TeMbl

3HaHWE CTPOCHUS HYKJIEHHOBBIX KHMCIOT ITO3BOJISIET MOHATh MEXAHU3MBI NIEPENadu U peau-
3alUU TeHEeTHYECKOW WMH(pOpMalUU B KIETKE, OBJAJeTh OCHOBAMH NMOHWMAaHMS NPHYUH Hacien-
CTBEHHBIX 3a00JI€BaHUI U pa3paboTaTh METObI UX JiedeHUs. HyKIeoTH bl BBIOTHAIOT PsiJl CHELH-
¢uueckux pyaxuii. HekoTopele N3 HUX HCIIOIB3YIOTCA B KaU€CTBE JIEKAPCTBEHHBIX MPETIapaToB.

ean 3ansaTus

Y CBOUTH MOJIEKYJISIPHBIE MEXaHU3MbI PEIUIMKALMHU, PEIapaliy, TPAHCKPUIILIUN, TPAHCIIALUU
U MEXaHU3Mbl UX perynsiuuu. CucTeMaTH3upoBaTh ATH 3HAHUS U OOCYAUTH BO3MOXKHBIE MEXaHU3-
MBI HapyIIEHUH peaan3aliy TeHeTHUeCKOo MH(POPMALUU s TIOHUMAaHUS TIOCJIEACTBUIM U TOIX0-
JIOB K JICYCHUIO 3TUX HAPYIIICHHM.

TpeGoBanus K HCX0AHOMY YPOBHIO 3HAHMI
s nonnozco yceoenuss memvl HeOOXOOUMO NOBMOPUMb U3!
— Kypca duonozuu:
* CTPOEHHE KIIETKHU;
* MEXaHH3Mbl MUTO3a I MEH03a;
= OHOoJIOTMYECKask POJIb HYKJIEUHOBBIX KUCIIOT
—  OUOOP2AHUYECKOU XUMUL:
* CTPOEHUE MOHOHYKJICOTH/IOB;
= 00IIMe MPUHIUIIBI IPOCTPAHCTBEHHON OPraHU3aIMK HYKJIEMHOBBIX KUCIIOT;

JlJ1si NPOBEPKHU MCXOAHOI0 YPOBHS 3HAHMH BBINOJHHUTE CIeAYIOIINE 3aJaHUS:

3aoanue 1. IlopGepuTe napbl U HaMUIIUTE HOPMYITY:

Ha3Banmue CocTaBHbIE YacTH
A. I'yano3uH 1. Pu6o3sa, pocdar, anennn
b. AnenunoBas kucioTa 2. le30kcupubo3a, THUMUH
B. Ypunun 3. 'yanun, pu6o3a
I'. Jezokcul IM®D 4. Ypanunu, pudoza
M. Tumuaun 5. ®ocdar, ne3okcuprud03a, MUTOIUH

3aoanue 2. Beibepure, uro otHocutcs Toibko kK JIHK, Ttonsko k PHK, x JIHK u PHK:

A. Xpanenue reaerndeckoit uapopmanun.  E. Peanuzanms renetnueckoi nHGOpMaIum.

b. A, T, T, 1l K. Pu6o3a.

B. Hutomnnazma. 3. Snpo.

I. 3" 5"-pocdomurdupras crs3p MexLy AT, VY, 1.

MOHOHYKJIEOTHIaMH. K. CTaGuibHOCT CTPYKTYPBI OJIEPKUBAETCS
M. Je3okcupubosa. H-cBsizsimu.
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3aoanue 3. T1onb3ysich pUCYHKOM (HCIIONIB30BaTh LU(PY), HOAOEpUTE MapPHI:
- A. PuGocomsl.
b. I'mankas snpomnamMarudeckas
CeTb.
; ; - . o\ B. IllepoxoBaras 3na0IIIa3MaTHYE-
ot i J CKasl CETb.
_ % I'. Annapar I'onbaxu.

. o / J1. JIn30COMBI.
Lo ' - E. [lnazmatuueckas MeMOpaHa.
! VA _ K. Llutockener.
' 7 3. Slapo.

4 / N. Anpsiiiko.
K. Murtoxonapus.

1 2

Hpa€uﬂbHOCmb pemelmﬁ npoeepbnie, conocmaesue ux ¢ ImajiloHamu omeenioe.

Bonpocs! nu1s1 06cyxneHus

1.Penuntukanus, 6uonoruyeckas pojib, CyocTparsl, (PepMEHTHI, MOJIEKYIISIPHBIN MEXaHU3M.

2. Penmapamms IHK, MmonexynsipHbIif MeXaHU3M, OMOJIOTHYECKas POITb.

3. Tpanckpumnius, OHOJIOruuecKas pojb, MOJIEKYJIAPHBII MEXaHU3M, MEXaHU3MbI PETYIISILIUN
aKTUBHOCTH reHoB (cxema JKakob6a u MoHo, cxema ['eopruesa), npoueccunr PHK. O6patHas Tpas-
CKPHITLUS.

4.T'eHeTHueCcKUii KOJ U €ro CBOMCTBA.

5.Pexornunys u TpaHCIALMS KaK 3Talbl peaqn3alyui FeHeTHYecKo nHopMaly B KIETKeE.
KomnoHeHThI 0eloKCHHTE3UpYIoIei cucTeMbl. Pekoraunus (CyOKJIeTOYHAs JIOKaTU3aIHs, CXema,
cyoctparHas cnenupuunocts APCa3). Pons TPHK B cunTe3e Oenka.

6.CoBpeMeHHOE TpeACTaBiIeHHEe O OwmocwHTe3e Oenka. Perymsmumst OmocuHTe3a Oenka B
KJIETKE Ha T€HETUYECKOM YPOBHE (pOJib THCTOHOB, TOPMOHOB M KHPOPACTBOPHUMBIX BHUTAMHHOB).
[ToctTpancnaumonHass MoauUKalMsg MOJEKyl Oenka (TWAPOKCWIMPOBAaHHUE, TJIMKO3WIMPOBAHUE,
OrpaHUYEHHBIN MPOTEONN3, (hochOopUIHPOBaHUE, KAPOOKCHIMPOBAHUE).

7. CoBpeMeHHble MeTOAbl MOJeKyisipHor Oumonorunm (IILIP, 6nor-anamu3z JJHK u PHK
(Cayzepu-6m0t u HozepH-0710T), MeTon «oTnedatkoB naibiieB JJHK», knonuposanue). [IpuHImIBI
MIPOBEJICHUS, IPUMEHEHNE B METULIMHE.

8. Mertox onpeaenenus nocienoparenbHocT Hykiaeotun0B B JJHK (Meton Canpxepa).

Jlureparypa
OcHoBHas
1. Buonocuueckas xumus / B. K. Kyxra [u ap.]. M. : bunom ; Musck : Acap, 2008. C. 338-418.
2. Buonoeuyecxas xumust / A. J1. TaranoBud [u 11p.]. MuHck : Boii. mik., 2013. C. 262-277.
3. Koncnexm nexuuii.
JononnureasHasi
1. Mappu, P. buoxumus uenoseka / P. Mappu [u np.]. M. : Mup, 1993.
2. Hykneonpomeunwi : yue6. nocodoue / A. 1. Taranosud [u ap.]. Munck, 2000.

3agaHus 1J1s1 CAMOCTOAITEILHOMH PadoThI

3aoanue 1. BcnoMHHTE, YTO OCHOBHASI «J0T'Ma» MOJIEKYJISIPHOM OMOJIOTUH yKa3bIBAaeT Ha /IBa
OCHOBHBIX HampaBJeHUs MMOTOKA T€HETUYECKOH HH(POpPMAIIUU B KIIETKE:

A. Xpanenue u nepenaya HHQopMaluu (periukaluus 1 pernapams).

b. Peanu3anus reHeTH4ECKOM MH(POPMAIUU — SKCIPECCUS] TeHOB (PEKOTHUIIMS, TPAHCKPHUII-
WS U TPAHCIISIIIHSA ).
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Ha PUCYHKC IMOKAa3aHbl OCHOBHBIC YHACTHUKU MCXaHHU3Ma PCINIMKAIUU Y OYKApUOT:
1.1. Hanmmute B 00111eM BUe CyMMapHYIO peakiinto, Karanumsupyemyto JIHK-momimepasoi.

PHK-npasinep

Mudupyrowas N

IOHK-nonumepasa §

yens
Yanumeriee npaimsiepa X RPA-Genku
AHK-nommepasa £ .~ (SSB) Xenukaza
¥paneHue PHK-npainepa - o
PHKa3a H1 5 gy
JanonHere "Gpenn” - —~
AH K-nonmuepasag >
\ RPA-6enku
Cuuearme . . (SSB)
AHK-mrasa - "
: - PHK-npaimep
Omecmaowan N Ve
uens

OHK-nonumepasaf

. ! : JOHK-nonuuepasa ¢

3aoanue 2. BciomHuTE, YTO B Mpoliecce CUHTE3a U BO BpeMs xpaneHnus monekynsl JJHK nmoa-
BEPraroTCs MHOIOYUCIIEHHBIM (PU3UUYECKUM, XUMUUYECKUM U JAPYroro poaa BO3JAEHCTBUAM, KOTOPbIE
BbI3BIBAIOT HapylieHust cTpykTypbl Mosekyn JIHK. CymiectByer MHOroypoBHEBasl cuCTeMa pera-
panuy MOBPEXKICHHMN:

* MyTallMM, KOTOpbIE BO3HHMKAIOT B Ipollecce peruMkanuu. Pemapupyrores (eciu 3TO BO3-
MO>KHO) ITyT€M MOBTOPHOTO CUMTBIBAHUS MOCIEI0BATEIILHOCTH, yAJIEHNUs HENPaBUIbHO BCTaBJICH-
Horo Hykneotuaa JIHK- nonmumepazamu, 001a1aroluMu 3K30HYKII€a3HOH aKTUBHOCTBIO;

* MYyTaluH, KOTOPbIE HE UCTIPABJIEHBI IIyTEM ITOBTOPHO-
ro CUMTHIBaHUA. PenmapupyroT npu MNOMOIIM CHEIUATbHOU
NOCTPEIUIMKATUBHOM penapanuu. Mouekyna poaurenscko A O GOAT TEATAG
JIHK mMeTunupoBaHa Mo OTAEIbHBIM a30THCTBIM OCHOBAHMSIM, ——

Y BHOBb CHHTE3MpyeMas LIeTlb TaKkKe MeTuinpyeTcs. Bo Bpems TACGGCGTAACTATC
METUJIMPOBAHUS UJIET MPOBEPKA MPABMIBHOCTU PACIIONIOKEHUS 1

MOHOHYKIICOTH]IOB, ¥ B CIly4a¢ OOHAPY)KCHHsS MyTallMH BKIIO- R (-30 myxneoTunos) A (S
YaeTCsd MEXAHM3M DKCLUM3MOHHOM penapaiyu ¢ IocieTy oM
TACGGCGTAACTATC

METHUJIMPOBAHUEM LIETIH;
* MyTallud, BO3HUKAIOIIUE CIIOHTAHHO, B JTI000E BpeMs )
penapupyroTcs MEXaHM3MOM SKCLHU3HMOHHON penapanuu.

Humep THMHHA

2.1. Ha pucyHke m3o0pakeHa IMOCIEI0BaTeIbHOCTh CO- ATGCCGCATTGATAG
OBITHI DKCIM3MOHHOM pemapanuu B ciydae obpasosanus qu- TACGGCGETAACTATC
Mepa tuMuHa B cTpykTtype JAHK. PaccraBpTe B mocienoa-

TEIbHOCTH, 0003HAaYEHHON Ha pUCYHKe, cleayrouue (pepmen- 3
Tol: A. IHK-nurasza. b. Dxcuns3noHHas Hykieasa. ATGCCGCATT GATAG
B. JIHK- B-monumepasa. TACGGCGTAACTATC

3aoanue 3. BcnoMHHTE, UTO Cpey MEXaHW3MOB y3HaBaHUs Oenkamu (pepmeHTaMu, GakTo-
paMH peryisiiid W T. J.) OTACIBHBIX YYacTKOB HYKJICOTHIHBIX ITOCIEAOBATEILHOCTEH orpe-
JETICHHYIO POJIb UTPAIOT MaJHMHIPOMHBIE TOCIEIOBATEIBHOCTH HYKICOTHAOB (B YAaCTHOCTH, HpPHU
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y3unaBanuu JIHK- pectpukrazamu), KoTopsie MOTYT (hOPMHPOBATH KPECTOOOpA3HBIE CTPYKTYPHI B
monekyne JJHK.

3.1. M300pa3ute KpecTooOpa3Hyto CTPYKTYpPY U3 MaJHMHIPOMHOM I1OCIIEJ0BATEIbHOCTH, ITOKa-
3aHHOW Ha PUCYHKE HUXKE.

1 2 3 4 6 6 & & 4 3 2 1°
G- -G A-G-T-A-GC-T-A-C-T-CA-T-T-3
Y- C-G-GC0-T-C-A-T-C-G-A-T-G-A-G-T-A-A-5
123 4B 6 5 4 3 2 1
3aoanue 4. MexaHu3Msbl peain3aluy reHe-
TUYECKOM UH(OPMALIUU B KIIETKE MHOTO3TAIHBI. AK
Ha PUCYHKC I/I306pa)KeHI)I OCHOBHBIC OTallbl DKC- AMHHD . 1-PHK 1
npeccuu reHoB. [logbepute nmaper (OykBa — Ta0- KHCIO0TA
nuna, nudpa — pUCyHOK). f

A. Tepmunanus
b. Pexoruunus
B. Uannunanusa O "
I'. Cekpenyus 5 N AUG —~ UAG

J. ®opMupoBaHue NpoOCTpaH- 'QP) 2 l c5

CTBEHHOMU CTPYKTYPHI / 2 -/__)’u
E. Dnonranms (—) \\ .
pacty ma}/ PuGocoma [ ]

IIpasunbHocms pewienuii npoeepbme, COno- NTHNENTHARAR

5
CMAaBUe ux ¢ SMALOHAMU OMEEMOE. REnL (N
cihopMupoBABLIASICH | % |

H B MOTHMENMTHIHAR
POBEPLTE all 3HaHUuA (CaMOKOH- Henb 1

TPOJIb YCBOCHUS TE€MbI)

n-FHK

[

3aoanue 1. Hanumure peaxnuto, kataausupyemyro APCazoii.

3aoanue 2. Ilouemy 60S+40S=80S, a 50S+30S=70S? BriOepute MpaBUILHBII OTBET.
1.  CkopocTb ceAMMEHTAllUU 3aBUCUT OT MacChl YacTHUII.

2.  CKOpOCTh CEJUMEHTAIMH 3aBUCUT OT (POPMBI YacTHII.

3. Ot toro u apyroro.

288,58 u 238, 58 PHEK

S.EES PHEK @ 35 benxoe @

49 1658 PHE
BeoR m 188 PHE m 21 benok

33 Genxa 705
805
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3aoanue 3. Ha pucyHke mokazaHa cxema CTpyKTypsl lac-omepoHa.

CAP III:'-l'I:':.'Il'I CHHTERS

| | | | | Z -TeH

L |
OnepaTop

| [
O POMOTOP

PHEK noausmepasa

CAP (xatabonutamMu akTUBUPYEMBI 6em0K). ITOT 6enok — pernentop HAM®, ypoBeHb KO-
TOPOM B KJIETKE OMPEACIACTCS YPOBHEM TIIFOKO3bI (CHUKEHUE KOJTMYECTBA TIIFOKO3bI B MMUTATEIHLHOM
cpelie MPUBOJAUT K MoBbIeHUIO YpoBHA HTAM® B kierke). CAP, ces3anubiii ¢ TAM®, npucoeau-
nsercs k JJHK u ctumynupyer PHK-nonumepasy, npu 31oM ee akTUBHOCTb yBelIU4YuBaeTcs B 20—
ope ] [a] [ [u

Penpeccop cBsizaH ¢ OoEPOHOM B OTCYTCTBUH JIAKTO3BI.

A. JIonioaHUTE CTPOKY:

MIPOMOTOP — MECTO CBSI3bIBAHUS

ONepaTop — MECTO CBSA3bIBAHUS .

b. U1300pa3ute cxemMaTHYECKH, HCIOJB3YS Mpeiiarae-
Mble BbIlle (OPMBI Ui YYaCTHHUKOB, UX PACIIOJIOKEHUE Ha
OTIEpOHE TPU CIEIYIONIUX 4-X COCTOAHMIX. B KakoM U3 HUX —
OyIyT CHHTE3UPOBAHbI OEJIKHU, KOJUPYEMbIE OIIepOHOM?

KoMmnoHeHT cpeipl 1 2 3 4
Jlakto3a + z - +
I'mroko3a + + - -

3aoanue 4. Ha pucyHke cnpasa NpUBOASTCS pe3ybTaThl AIeKTpodope3a PparMeHTOB yqacT-
ka monekynsl JIHK (meron Canmxkepa). IlonbiTaiiTech BBIICHUTh HA OCHOBAHUU 3THX PE3yJIbTaTOB
HYKJICOTHJIHYIO TIOCJIEIOBATENbHOCTh aHanu3upyemoro ydactka JIHK. Kakas amuHOKuCIOTHAsA no-
CJIeZIOBAaTENbHOCTh 3aKOJUPOBaHA B 3TOM y4yacTke? BykBbl B ckoOKax 0003HaualOT COOTBETCTBYIO-
Me JUIE30KCUHYKICOTHIBI, BHOCUMBIE B peakuuoHHyr cpeny JHK-nmonmmepasHoint peaknuu.
Tabnuiry reHeTH4ecKoro Kojia CMOTpPUTE B YUEOHUKE.

Jlnsi oTBeTa Ha BONPOCH! 3aJJaHUN 5-6 pacCMOTPUTE IEKTPOPOPErpaMMBl, MPEICTaBICHHbIE
Ha PUCYHKE HUXKE.

3aoanue 5. Ha snextpodoperpamme A (crmeBa) «ormnedarku nanbies» JJHK matepu (M), pe-
oenka (C) u 1Byx mpenamonaraemeix otioB (F1, F2). Yka3atenu Ha j1eBoit CTOpOHE YKa3bIBAIOT I10-
nocel JIHK, oOmue Mexay peOeHKOM U MaTephlo. YKa3aTelu Ha MPaBoil CTOPOHE YKa3bIBAIOT IO-
nocel JIHK, o6mme Mexay peOeHKOM | MpeArnoaraeMbIMKi OTIIaMu. Barie MHeHHE o mpesmnosara-
€MOM OTLIE.
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3aoanue 6. Dnexkrpodoperpamma b (cmpaBa) moka3bIBaeT pe3yabTaThl UCCICTOBAHUS TTOJTH-

MopdusMa IIUHBI (PparMeHTOB peCTPUKIHU 4-X map Oiu3HEIoB. Bamie MHeHHE 00 MICHTUYHOCTH
OJIM3HEIIOB.

A b
M C F1F2
—
- - = A A B B CC DD
e —-—
- - - - - P
- -
-— - et
»- - - s
S e
b——-f o
« -_ & a»
--_ . - . - -
- - = . ;
gz = L B TR
o= il | Bid
s~ P &
: - = ”
ese # !i” s
- - a3 -

ITaJIOHbI OTBETOB K PelIEHUIO 3aJaHNI

Jlna camonpoeepKku ucxo0Ho20 ypoeHs 3HAHUIL:
1.A-3,b-1,B—-4,T -5 -2

2. JHK - A, b, I. PHK - B, E, X, 1. IHK u PHK - T', K, 3.

3.3 A-7;,b-3;B-10; T -4, -9, E-6; XK—-11,3-2; U-1; K-5.
na camocmoamenvnoit padbomoi:

2.1-b;2-B;3-A.

4 A-4,b-1;B-2;T—-6;1—-5;E-3.

JlaGopaTopHnas pa6ora (30 MUHYT)
HNHcTpyKuus K NPaKTHYECKOMY 3aHATHIO
Ananu3z npooykmoe 2udponu3za HyKieonpomeunog opoxciiceil

JInsg u3ydeHuss XUMHUYECKOTO COCTaBa HYKJICOMPOTEMHOB MPOBOAST KHUCIOTHBIA THUAPOIU3
JPOKEH, MOCKOJIbKY OHU Ou€Hb Oorarel HykJeonpoTeMHaMu. CrienupuuecKuMu peakuusMu JUis
KaXXJIOTO BEIECTBA OTKPBIBAIOT MPOAYKTHI THAPOJIH3a — MOJIHUIETTH/IBI, TyPUHOBBIE OCHOBAHMUSI, yT-
neBos ¥ GocPOPHYIO KUCIIOTY.

Ipunyun memooa. llexkapckue APOXIKU THAPOIUIYIOT MO JEHCTBHEM pa30aBIEHHON CepHOA
KUCJIOTHI. [ToydeHHbIi THAPOIU3aT UCTIONB3YIOT JIJIS JAIbHEHIIIEeH paOoTHI.

PaGora 1. BuyperoBasi peakuusi Ha mojunenTuabl. K 5 xamisiM ruaponusara IpuiInBaioT
10 xanens 10% pacTBOpa enkoro Hatpa, 3ateM 2 kammm 1% pactBopa cynbdarta mean. OTMeuaroT
MOSIBJICHHE PO30BO-(PHUOJIETOBON OKPACKH.

BoiBo:

Pabora 2. Cepedpsinas nmpob6a Ha nmypuHoBble ocHOBaHusA. K 10 xammsaMm ruaposnmzara
npoxoked 1ob6aBnsor 10 Kamenb KOHIIGHTPHUPOBAHHOTO PAacTBOpAa aMMHakKa, 3aTeM J00aBisioT 10
Kanenb 2% aMMHa4yHOTO pacTBOpa HHUTpaTa cepeOpa. Ilpu crosHum yepe3 3-5 muH oOpazyercs
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CBETJIO-KOPUYHEBBIM 0CaJ0K CepeOpSHBIX COJIEH IMypHHOBBIX OCHOBAHUH (COAEPKUMOE MPOOHPKU
NepeMEeInBaTh IPU CTOSIHUU HE HAJIO).
BoiBon:

Pab6ora 3. KauecrBenHasi peakuusi Ha neHTo3y (Mosauma). K 10 kamism rugposiusara
Ipoxoked 100aBisroT 3 Karmm 1% CoupToBOrO pacTBOpa THMOJA, NEPEMENTUBAIOT U MO CTCHKE
npoOupku ocTOopokHO mNpuiauBaoT 20-30 Karenb KOHIIEHTPUPOBAHHOW CEPHOM KHCIOTHL. Ilpm
BCTPSIXMBAHUU HA JIHE TPOOUPKHU 00pa3yeTcs MPOIYKT KOHICHCAIIUU KPACHOTO I[BETA.

BriBoxa:

Pabora 4. Moau6aenoBasi npoda Ha ¢ocdopuyo kuciaory. K 10 kamisam ruaponmsara
npoxoked nobapmstor 20 kaneab MOJIUOACHOBOTO PEakTUBA U KUMATAT. [Ipy 3TOM JKHUIKOCTH OKpa-
IIUBAETCS B JIMMOHHO-XENTHIN IBET (HE 0cafok). [IpoOupky cpazy oxjaxmaroT B CTPYe XOJIOAHOU
BoAbl. Ha aHe mpoOupku mosBisieTcs] KPUCTAUIMYECKUNA TUMOHHO-KENThIM ocafiok dochopHOMO-
TUOIEHOBOM KHMCIIOTHI.

BriBOa:

Iloonucwv npenooasamens:

22. IIEPEYEHb BOITPOCOB VIS HOAI'OTOBKH K KOJIVIOKBUYMY 110 TEMAM:
«OBMEH ITPOCTBIX BEJIKOB 1 HYKJVIEOITPOTEMHOB. BUOCHUHTE3 JHK,
PHK U BEJIKA. METO/IbI MOJIEKYJIIPHON BUOJIOT UN»

1. A3oTuCThIf 0OanaHC, €ro COCTOSHHE B HOPME M TpPH TATOJOTHH. UTO XapaKTepusyer
KO3 PUIMEHT U3HALIBAHUA?

2. buomorndeckas IeHHOCTh OenkoB. Hopmbl Oeika B MUTaHHH.

3. I'maponus 6enkoB (mpoTteonus). Knaccudukanus u cBOHCTBa MpoTeas.

4. TlepeBapuBaHue O€NKOB. XapakTEpUCTHKAa NPOTea3 IKEIyJAOYHO-KHUIIEYHOIO TpakKTa
(ontumyMm pH, MexaHU3MBlI aKTHBAaIMM, CyOCTpaTHas CHEU(PUYHOCTb, SHI0- U HK3OMENTHIA3bI).
Pons HCI B nepeBapuBanmu 0enkoB. KUCIOTHOCTD JKENYIOYHOTO COKa — TPHHIIUIT OMPEACIICHUS,
COJIEp’)KaHUE B HOPME.

5. I'nuenne OenkoB. 3HaTh CXEMaTUYECKH TNPOUCXOXJeHWe (eHomsa, Kpe3oja, CKaroa,
MH/I0JIa, KaJlaBeprHa, myTpecuuHa. MeXxaHu3Mbl 00e3BpeKMBaHUS MPOJYKTOB THUEHUS OEJIKOB U
JIPYTUuxX KCEHOONOTHKOB.

6. AMHHOKHCIOTHBIN (POH/ KJIETKH, €ro MOMOJIHEHUE U UCTIONb30BaHUE.

7. IlepeamunupoBanue. Ponp BuTamuHa Bg. YMeTh mucaTh peakiuu rnepeaMUHUPOBAHUS C
y4JacTHEM aJlaHMHOBOW U acliaparMHOBOW TpaHCAMMHA3. 3HATh UX TUArHOCTHYECKOE 3HaUEHHE.

8. Buapl nesamuHMpOBaHus. [ TyTaMaTaeruaporeHa3Has peakius — XUMH3M, KOpepMEHTHI,
3HaueHue. Hempsamoe nesaMuHUpOBaHUE.

9. Ilytum ucnonb3oBaHus 0€3a30TUCTOTO OCTATKA AaMUHOKUCIIOT. [ INKOT€HHBIE 1 KETOI'€HHBIE
aAMHHOKHCIIOTBI.
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10. Ilytu o0Oe3BpexHBaHMS aMMHUaKa. YMEThb HalucaTh pEakIUM CHHTE3a W pacraja
acrmaparvta, rjiyraMHHa, BOCCTAHOBUTEIHHOTO aMUHHPOBAHUS O-KETOTJyTapara, CXeMy CHUHTe3a
MO4eBHHBI. OCTaTOYHBIN a30T. 3HaYCHUE OINPEIeIICHIS] MOUYEBUHBI M OCTATOUYHOTO a30Ta B KJIMHHUKE.

11.Peakuuu aekapOOKCHIIMPOBAHUS AMHUHOKHCIOT, OWOT€HHbIE aMUHBL. YMETh IHCATh
peaKkIuy CHUHTe3a TPUNTaMUHA, CEPOTOHMHA, TUCTAMUHA, Y-aMUHOMACISIHOW KHCIIOTHI, 3HATh UX
POJIb B OpraHu3Me.

12.Cunte3 karexonmamMuHOB. QDyHKUIMU A0haMUHA, HOpPAAPEHATMHA M aJpPEHAJIMHA B
opranusme. HacnenctBeHHble HapylleHus oOMeHa (eHusanaHuHa U Tupo3uHa. Ponb nodamuHa
npu 6one3nu [lapkuncona.

13.Hykneotuapl — ux cTpoeHue M (GYHKIUU. 3HATh HOMEHKJIATYpY U YMEThb IMHCATh
(OpMyIIbI a30TUCTBIX OCHOBAHMIA, HYKIICO3UJOB U HYKJICOTHUJIOB; M300pakaTh 00pa3oBaHUE 3.5/
dhocho-mu3pupHON CBI3M MEXAY HYKICOTHIAMH.

14. Ocobennoctu ctpoenus JJHK u PHK Ha ypoBHe mepBUYHOM, BTOPMYHOM M TPETUYHOU
CTPYKTYPHI (CTPOCHHE HYKIIEOCOM).

15. TlepeBaprBaHue HYKJICOTIPOTEHHOB B )KEIYAOYHO-KUIIICIHOM TPAKTE.

16. [Tyt peyTUIM3UIIUN a30TUCTHIX OCHOBAHUI U HYKJICO3UIOB B KJIETKE.

17. KoHeuHble MPOIYKTHI paclaja IIyPUHOBBIX M MUPUMHUAMHOBBIX HYKJICOTHIOB. Peakiuu
o0pa3oBaHMs MOYEBOW KUCIOTHI. [ uepypuKkemMusi — €€ MPUUUHBI U TOCIEACTBHSL.

18. BrocuHTE3 MypUHOBBIX U TUPUMHUIMHOBBIX HYKJICOTHIOB € NOVO: cyOCcTpaThl, KIKOUYCBBIC
(bepMeHThI, OCHOBHBIE POMEKYTOUHBIE IPOAYKTHI. Perynsnus cunte3a. Ponb BUTAMUHOB.

19.TlpumeHeHne B MEOUIIMHE CHHTETHUYECKHX CTPYKTYPHBIX AaHAJIOTOB HYKJICO3HIOB W
(bonreBoil KUCIOTHI.

20. O6pazoBanue ne30kcuprboHyKIeoTn10B s cuaTe3a JJHK (cxema).

21. Penmukanusa. CyOctpatbl, hepMeHThl, MexaHu3M. Mexanusmel penapanuu JJHK, pomnb
3TOTO TpoIecca.

22. Tpanckpunuusa.  DepMmeHTbl, cyOcTpaThl, MexaHu3M, peryisaius.  OOpaTtHas
TPAHCKPHIIIIHS.

23.T'eHeTHueCKUl KOJ U €ro XapaKTepUCTHKA.

24. PexorHUIMS U COOCTBEHHO TPAHCIIALMS KaK ATarbl OMOCHHTE3a Oenka B KiIeTKe (poib T-
PHK, APCas3bl, ctpoenue pubocom u 0oOlIME MPUHLUIBI MeXaHU3Ma TPAHCISLMU, UCTOUYHUKU
SHEPTruu s OMoCUHTE3a OeKa, PeryJsius).

25. Bujipl NOCTTpaHCIAIMOHHON MOAM(UKALINN OEIKOB.

26. CoBpeMeHHBICe MeTONbI MojekynsipHor Owonoruu (ILIITP, 6mor-amamms JJHK u PHK
(Cayzepu-6m0t u HozepH-0110T), MeTon «otnedatkoB naibiieB JJHK», kaonuposanue). [IpuHImmIbI
MIPOBE/ICHUS, IPIMEHEHHNE B METUITTHE.

27.Merton OIpeJIeIeHUs [0CJIeI0BATEIbHOCTH I A I 1
nykieotunoB B JIHK (meton Canmxepa).

Ipumep 3a0auu u sonpocos na memoo Candicepa —

Ha pucyHke mnpuBOASTCS pe3yibTaThl HCCIEAOBAHUS =
HYKJICOTHJIHOH IOCIIEOBATEIPHOCTH yYacTKa MOJICKYJIBI
JHK (metox Canmxkepa). —

Ha yem ocHoBan 3TOT METOA?

UTo HYXHO CHeNaTh, YTOOBI MOMYYUTh TaKyH) KapTUHY —
(mosTamnHo)? —

B uwem mpoBoaunu anekTpodope3, MO KaKOMY —
MIPUHIIMITY IIPOM30IILIO0 pa3jieliecHue pparMeHTOB?

Yro oOo3HayaroT OyKBbI B CKOOKax M UYEpTOYKH Ha
pucyske?
Kakyto poJib BBIOTHSIOT 1U€30KCUHYKICOTUIBI B 3TOM MeToze?
B kakoM HarpaBieHUH CIENyeT «9UTaThy MOIYYEHHYIO 31eKTpodoperpammy U nouemy?
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Ycranosure, B kakoi mnocinenosarenpHocTd JIHK-monmmepasa BkiIodana HYKIEOTHUABI B
CUHTE3UPYEMYIO LIETIb.

Uro HYXKHO caenatb, 4YTOObI pacmm@poBaTh TMONYYEHHYIO KapTUHY H  y3HATh
MOCIE0BATEIbHOCTh HYKJICOTHIOB B aHanu3upyemom ydactke JJTHK?

Kakas aMuUHOKHCIIOTHasi MOCIEAOBATEIILHOCTh 3aKOJAMPOBAHA B 3TOM ydacTke? (Tabnuia
reHeTUYEeCKOro kojia Oyzaer B Baiem pacriopskeHun).

23. TEMA: TOPMOHBI. OBIIASI XAPAKTEPUCTUKA U OCOBEHHOCTH
BUOJJIOI'HMYECKOI'O JAEUCTBUA TOPMOHOB. KAYECTBEHHBIE PEAKIIUU
HA 'OPMOHBbI

AKTYaJIbHOCTDb TeMbI

I'opMoHBI — KJ1acC OMOJIOTMYECKHM AKTHBHBIX PErYIATOPHBIX XHUMHUYECKUX COEIUHEHU,
CHHTE3UPYEMBIX JKEeJIe3aMH BHYTPEHHEH CEKpelUH W/WIH CIEIHAJbHBIMU KJICTKaMHU. 3HaueHHe
TOPMOHAJIBHOM IPOAYKLMH 3aKJIIOYaeTCd B TOM, YTO CEKPETUPYEMBIE I'OPMOHBI OCYLIECTBIIAIOT
peryinsanuio  MeradoiausMa  OTAEIbHBIX  OPraHOB M TKAaHEH, OHPEJENsIOT  COCTOSIHHE
(bU3MOIOTMUECKUX MPOLECCOB U JKU3HEESITENbHOCTH OpraHuszMa B 1enoM. Hapymenue cunresa,
CeKpeIH, TPAHCIIOpTAa W PEUENIMH TOPMOHOB KJIETKAMH JISKUT B OCHOBE MHOTOOOpa3HBIX
SHAOKPUHHBIX PAaCCTPOMCTB. B CBA3M ¢ 3TMM NOHMMaHWE MEXAaHW3Ma SHIOKPHUHHBIX HapyLIEHUN
Ype3BbIYAHO BaXKHO I JUArHOCTUKY U LI€JICHANPABICHHON Tepaluy 3HI0OKPUHHBIX 3a00J1€BaHUM.

ean 3ansaTus

HayuuTbcsi mnpuMEHATh 3HaHUE KiIacCU(PHUKAIMM TOPMOHOB, THIIOB T'OPMOHAJIBHBIX
perienitopoB, G-0eTKOB ¥ IMOCIEIYIOMIET0 Kackaja BHYTPUKICTOYHBIX TIEPEIATINKOB JUIS
IMOHUMaHHUS OCOOCHHOCTEH MeXaHU3Ma JEHCTBUSI TOPMOHOB Ha KJICTKU. YMETh MPUMEHATh 3HAHUS
O MCXAaHHU3ME I[Gf/iCTBPIS[ HHIUWBUAYAJIbHBIX TOPMOHOB JJIA O6T)$ICH6HI/I${ paCCTpOI;'ICTB MeTa6OJ'II/I3Ma
[P HApYIICHUH 00pa30BaHuUs UM TUIIEPIIPOTYKITUN TOPMOHOB B OpTraHU3MeE.

PexomMenayemble TeMbl /151 pepepaTUBHBIX 10KJIA10B

= MexaHusM  JEHCTBUS  CTEPOMAHBIX TOPMOHOB:  BHYTPUKIETOUHAs  peLENIus,
B3alMO/ICIICTBHE C TEHOMOM KJIETKH, aKTUBALlUs CUHTE3a ()EPMEHTOB.

=  Tumnsl TOpMOHAIBHBIX PELENTOpoB. MexaHusMm peuenuuu ropmoHoB 1-TMS u 7-TMS
perentopamu. [IposiBieHust HacIEACTBEHHOIO AeeKTa peLenTOpPOB.

* MonekynsapHblii MEXaHU3M JMCTBUS MHCYJIMHA U CaXapHbIM quaderT.

=  MonekynspHblii MEXaHWU3M JEHCTBUS THUPEOUIHBIX TOPMOHOB. 300, MUKceAemMa H
0azenoBa OONE3Hb.

= [lpumeneHune aHabOIMYECKUX TOPMOHOB B CIIOPTUBHON MEAUIIMHE.

=  DHAOKpHHHAs QyHKUIUS U pu3a.

= Okcup a3ora: NPOMCXOXKACHHUE, PETYIATOPHOE JIEHCTBHE B OpPraHU3ME, MCIOJIb30BaHUE B
JIEKapCTBEHHOM Tepanuu.

=  @akTophl pOCTa, MX PEUENTOPbl, MEXAHU3M JEWUCTBUA. 3HAYEHHUE B MEKKICTOUYHOM
B3alMOJIEICTBUH.

TpedoBanus K MCXOAHOMY YPOBHIO 3HAHMH

s nonnozco yceoenuss memvl HeOOXOOUMO NOBMOPUMb U3!

—  aHamomuu 4eno6eKa.

*  AHATOMHUIO JKeJIe3 BHYTPEHHEN CEKPELINH;

— 2ucmonouu.

* TUCTOJIOTMYECKOE CTPOEHUE XKEIIE3 BHYTPEHHEN CEKPELIMA U TOPMOHBI, CUHTE3UPYEMbBIE UMY,
= AllY/-cucremy;

*  THUIIBI TOPMOHAJILHOW CEKPELUU: SHAOKPUHHYIO, HEHPOIHIOKPHUHHYIO, IIapa- U ayTOKPUHHYIO;
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—  Ou0OpeaHUYECKOU XUMUU
* CTPOCHHUE M CBOMCTBA MENTH/IOB H OCIIKOB;
*  XOJIECTEPOJI U CTEPOUJIBI — CTPOSHUE U CBOHCTBA.

Il.]'[ﬂ MPOBEPKU UCXOAHOI'0O YPOBHHA 3HAHUM BBIIIOJIHHUTE cleayrmme 3ajanns.

3aoanue 1. IlonoOpath COOTBETCTBYIOIINE MAPbl TOPMOH — UCTOUYHUK FTOPMOHA:

A. o-Knerku octpoBkoB Jlanrepranca. 1. I'mokaros.

b. B-Knetku octpoBkoB Jlanrepranca. 2. MuHepanoKOpTUKOUIBI.
B. C-Knerku HUTOBUIHON JKEJIE3EI. 3. ' TIOKOKOPTUKOUIBI.

I'. ®onnukynsapHbIie KIETKH IMUTOBUIHOM xene3bl. 4. Mucynun.

J1. CeruaTasi 30Ha KOpbI HaATIOYEUYHUKOB. 5. IlonoBble TOPMOHBI.

E. [1lyukoBasi 30Ha KOpbl HAAMOYEUYHHUKOB. 6. TupeokaablIUTOHHH.
K. KityboukoBast 30Ha KOpbl HAATIOUYEYHUKOB. 7. TUPOKCHH.

3aoanue 2. BeiOpath NpaBUIIbHBIN OTBET: Y3HIOKPUHHAS CEKPELIUs — ITO:

A. T'OpMOH, CHUHTE3UPYEMBIN KIIETKOM, BBIIEISAETCA B OKPYKAIOIIYIO Cpely U JIEUCTBYET Ha
PSIOM PACIIOIOKEHHBIE KIETKH.

b. I'opmoH, cuHTE3UpyEMBI KJIETKOW, BBIIEISAETCS B OKPYKAIOUIYIO Cpely U JEHCTBYET Ha
KJIETKY, B KOTOPOI OH ObLI CHHTE3UPOBaH.

B. HeiipomeauaTop, CUHTE3UpPYEMBI HEPBHBIMU KJIETKAMU.

I'. 'opMOH, CHHTE3UpPYEMBIN KJIETKOW, BBIIEIAECTCS B KPOBb U JIEMCTBYET HA OTJAJCHHBIE OT
MeCTa CUHTE3a KJIETKHU.

3aoanue 3. Kakue TOpMOHBI CEKPETUPYIOTCS dHPU30M?
A. OkcuTOHH. b. JIuGepuHsI. B. CratuHeL.
I'. CepoTonuH. . MenaTtonuH. E. MenanouuToCcTuMyJIMp YOI TOPMOH.

Hpa@uﬂbHOCWZb pemeHud npoeepbnie, COnocmasue ux ¢ SmajloHadmMu omeenioe.

Bonpocs! nuis1 00cyxneHust

1. Howmenxnatypa 1 kaaccugukaiys TOpMOHOB 110 MECTY CUHTE3a, XMMUYECKOW CTPYKTYpE.

2. OcoOeHHOCTH CHHTE3a TOPMOHOB OENKOBO-NENTUIHON MPUPOIBI, CTEPOUAHON MPUPOIBI,
MIPOU3BOIHBIX JIUITUOB.

3. OcobeHHOCTH OHOJIOTMYECKOT0 JIeHCTBHUS TOPMOHOB. TpaHCIIOPT KPOBBIO.

4. Tlonstue «peuentop TropMmoHay. Kiaccudukanus peLenTtopoB: BHYTPHUKIETOUYHbBIE
peuenTops! (sIepHbIE W LMTO30JbHBIE), PELENTOPhl LUTOIUIA3MATHYECKOH MeMOpaHbl (JIMTaH[-
3aBHCHUMBIE W TOTCHIMAI-3aBUCUMBIE KaHAIoOOpasylomme perentopel, crpoeHue 1-TMS u
7-TMS-perienTopoB).

5. MexaHu3M JeHCTBHsI TOPMOHOB: CTEPOUTIHON, aMUHOKHUCIOTHOW M OEITKOBO-TIETITUTHOMN
MIPUPO/IBL.

6. Kiaccudukanus G-0e1KkoB 1 MexaHu3M uX (HyHKIIMOHUpoBaHHS. [laTomorus Tux OEnKoB.

7. TloHATHE O BTOPHYHBIX MOCPEAHUKAX JEHCTBHSI FOPMOHOB (IIMKIMYECKHE HYKJICOTHUIHI,
UT®, Ca**, nuarmtrinuepoi).

8. PactBopuMas 1 MeMOpaHOCBsA3aHHAs TyaHWIAaTHUKIa3bl. OKCH a30Ta.

9. Anenwnarnukiasa u ¢pocdomumnaza C. VX poib B KIETKE.

10. Posb npoTEMHKMHA3 B KIIETKE.

Jluteparypa
OcHoBHasn
1. Buonocuueckas xumust / B. K. Kyxra [u 1p.]. M. : Bunom ; Munck : Acap, 2008. C. 427454,
2. Buonoauueckas xumust / A. J1. Taranosud [u ap.]. Musck : Bemir. k., 2013. C. 278-294.
3. Koncnexm nexumii.
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3aganus 1J151 CAaMOCTOATEILHON padoThI

3adanue 1. BcnoMHUTE, KaKue TOPMOHBI CBSI3BIBAIOTCS C BHYTPHKJIETOUYHBIMU PEIETITOPAMH,
a Kakue — C pelenTopaMu Iuia3MaTuieckoil memOopansl. OOpaTuTe BHUMaHKE, YTO MPHU aTOJIOTUU
pPELENTOPOB TKAHU-MUILEHU TEPSIETCS YYBCTBUTEIBHOCTH K TOPMOHY (TOPMOH HE BBI3OBET
COOTBETCTBYIOLIETO METab0JINYECKOIO OTBETA).

1.1. B KIIMHUKY TIOCTYTIUT OOJIBHOM B COCTOSIHUYM THIEPTIIMKEMUYECKON KOMbI. BBenenue nH-
CyJIMHa HE HOPM@JIM30BAJI0O KOHLEHTPALMIO INIIOKO3bl KpoBH. Kakyl0 NpuuMHY TUNEprivKeMuu
MO>KHO TPEIOI0KHUTE Yy O0IBHOT0?

A. AHOManMs KJIETOYHBIX PELIENITOPOB.

b. 'nnep¢yHKIMS TOPMOHOB KOpPbI HAIIOYEYHHUKOB.

B. HcTuHHas rUIIOMHCYITUHEMMUS.

I'. Onyxounpb 6a30()UIBHBIX KIETOK TUHO(H3A.

J1. Onyx0Jib MO3roBOIO CJI0S1 HaAIIOYEUHUKOB

1.2. V nabopaTOpHbIX >KMBOTHBIX, OJBEPIUIINXCS ACHCTBUI0 MyTareHHOrO BEILECTBA, OOHA-
PYXHWIM B TKaHSIX M3MEHEHHYIO aJeHuiIaTuukiaazy. K kakoMy ropMoHy OyayT HEYYBCTBUTEIbHBI
OpraHbI-MUILEHU Y ATUX )KMBOTHBIX ?

A. Dctpaguony. b. Tupokcuny. B. I'mokarony.

I'. Ilporectepony. . Anbnoctepony.

3aoanue 2. BCHOMHUTE XUMUYECKYIO IPUPOY TOPMOHOB.

2.1. CryneHTy NpeasioXWIn CMOAETUPOBaTh OMOCUHTE3 a/IpeHaIMHa, UCIIONb3ysl B KaUecTBe
HCTOYHUKA (PEPMEHTOB rOMOI€HAT MO3TOBOIO CJIOSI HAIIIOYEYHHUKOB, a B KauecTBe cyOcTpara —
OJIHO M3 HW)KEHa3BaHHBIX BenlecTB. CTyIEHT HE CIPaBUIICS € 3aJaHMEM, TaK KaK MCIIOJIb30Ball IS
CUHTE3a!

A. JlnokcudenunanaHuH. b. ®enunnananuH. B. Tupo3un.

I'. JIn3un. A. JobamuH.

2.2. Y GONBHBIX C OMYXOJIbIO KIIyOOUKOBOW 30HBI HAJMOYEUHHKA B TPH pa3a YBEIUYHBAETCS
OMOCHHTE3 KOPTH30J1a U KOpTUKOCTepoHa U B 70 pa3 Bo3pacTaeT OMOCHHTE3 albJOCTEPOHA. Y KaKUTE
MeTa0oJIMT, UCTIONb30BaHUE KOTOPOTO PE3KO YBETMUMBACTCS:

A. Cykuunun-KoA.  B. Oprocrepor. B. Xomnun.

I'. MetnoHuUH. . Xomecrepod.

2.3. Kakoii U3 HIKENepeuncIeHHbIX TOPMOHOB HE SIBJISIETCS [NIMKOIIPOTENHOM?

A. ComaroTponuH.

b. Tupeorponus.

B. JIrorenHU3ApYIOMINI TOPMOH.

I'. ®omnuKyI0CTUMYIUPYIOIIHI TOPMOH.

3aoanue 3. BropuuHbIMU MOCPEIHUKAMU JACHCTBUS TOPMOHOB Ha KIIETKY SIBJISIOTCS IUKITHYE-
ckue Hykieotunabl, UTO, Ca2+, JUALITIULEpoa. 3anoMHuTe, 4T0 TAM® Mo HEKOTOPHIM CBOMM
s dexkram Ha MeTabONIM3M KIIETKH SBIIETCS aHTaroHucToMm 1l MO.

3.1. BorpHOMY B TedYeHHME HEIENH BBOAWIM Tpernapar TeoQWwUIMH — HHrHOuTop docdo-
nudctepa3bl TAM®. AKTUBHOCTH KAKOTO TOPMOHA MOYKET YCHIUTHCS Ha POHE TaKOTo JIeUeHUs ?

A. AnpeHaiuH.

b. JIe30KCUKOPTUKOCTEPOH.

B. AnsgoctepoH.

I'. Koptusoa.

. Dcrpanuon.
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3.2. Y GOIBHOTO MAarHOCTUPOBAHA OMYXOJb MO3TOBOTO CIIOSI HAAMIOYEUHUKOB — (PeoXpomo-
nutoma. Kakoii mocpeqHUK rOpMOHAIBHOTO CUTHAJIA aKTUBHO YYacTBYET B ICWCTBUU Ha (DEpMEHTHI
pu 3TOM 3a00sieBaHUH?

A. 1AMO. b. IIpocrarnaniuHbI. B. uTM®.

I'. Ca-kanpmonynus. [ ul M®.

3.3. bonbHOI mocTynui B KIMHHUKY C THUIEPIIIMKEMHUEH B pe3ysbTaTe Pa3BUTHUS OMYXOJH,
npoayuupyromei aapeHanud. C TOMOIIBIO BBEJEHUS KAKMX BEIIECTB MOKHO YMEHBIIUTH UHTCH-
CUBHOCTD JICHCTBUS aJipeHaIiHA Ha OpraHbl-MUIIIEHU?

A. AxtuBaropsl ¢pocoanscrepassl.  b. tAMO. B. IIpocrarnasauHsbl.

I'. iI'Mo®. J1. UTHruOUTOpHI KAJIBIIMEBBIX KAaHAIOB.

3.4. Kakoe 13 Ha3BaHHBIX COCJMHECHUN HE SIBJISICTCS BTOPHUYHBIM TOCPEAHHKOM B JCHCTBHUH
TOPMOHOB?

A. Muamunrouuepon. b, tAMO. B. ul'M®.

I.Ca?". JI. TMO.

Hpa€uﬂbHOCmb pemelmﬁ npoeepbvnie, conocmaesue ux ¢ ImajiloOHamu oneenoes.

HpOBepre CBOH 3HAHUA (CﬁMOKOHTpOJ’IB YCBOCHUSA TeMbI)

3aoanue 1. BHyTpusiiepHbIe pelenTopbl 00OHAPYKEHBI IS
A. AnpeHanuHa. b. TpuitonTuponuHa. B. Menaronuna.
I'. T'opmoHna pocra. J. CepoToHUHA.

3aoanue 2. Ilpu o0OcnenoBaHUM MpeACTABUTENCH a()PUKAHCKOTO TUIEMEHHU IHTMEEeB OOHapy-
KWJIM HapyIIeHHe CUHTe3a B MedyeHu Oenka — comatomenuua C. B peanuzanuu GHMOIOTHYECKOTO
NENUCTBUS KAKOTO TOPMOHA y4aCTBYET ATOT Oe0K?

A. Comarorponuna.  b. IIponakTtuna. B. ComaTtonubepuna.

I'. ComaTocraTuHa. J. JIroTponuHa.

3aoanue 3. ®ocdonunaza, pacuersiomas (GocHaTuAUIMHO3UTON Ha JUALMITIALEPON U
UT®, sto:
A. ®oconunaza A;.  b. Poconunaza A, B. Pocponunaza C. I'. Pochonumnaza [l

3aoanue 4. Kakoii n3 HIKENepEUNUCIEHHBIX TOPMOHOB HE SIBJISETCS CTEPOUIOM?
A. Koptuzomn. b. AnbnocTepoH. B. IIporectepoH.
I'. JJakTOreHHbIi TOPMOH. J. Auruapokcuxoiexkanbudepod.

3aoanue 5. Kakoil U3 HIKENEPEUUCIEHHBIX TOPMOHOB HE SIBJISIETCS MENTHAOM?
A. OkcuTOLHH. b. TpuiioaTUpOHHUH. B. I'mrokaron.
I'. BazomnpeccuH. . TupeonubepuH.

3aoanue 6. Gs-O0enKH CTUMYIHPYIOT aKTHBHOCTH aJeHMIATHHKIA3bl. OTHAKO C TEUYECHHEM
BpEMEHH 3TOT 3P PEKT ucye3aer. IT0 00yCIOBICHO:

A. AT®-a3H0# aKTUBHOCTBIO 0I-CYOHETHHHITBI.

b. AT®-a3H0# aKTUBHOCTBIO Y-CYObEAMHHUIIBL.

B. ®ocdoamacrepaznoii akTuBHOCTHIO Gg-Oernka.

I'. ®ocdonunasznoit akTuBHOCTBIO Gs-Oenka.

J1. 'T®-a3H0i1 aKTUBHOCTBIO 0-CyObETUHUIIBI.

E. AT®-a3H0ii aKTUBHOCTBIO Y-CyObETUHHIIBI.

3aoanue 7. ®ochopuarpoBaThCcsi B peLENTOpax rOPMOHOB MOTYT aMMHOKHUCIIOTHI, COJIEepKa-
e OH-rpynnel. Ha3oBuTe knHa3y, KOTOpPOM HE CyIECTBYET:

A. Tupo3unkuHa3za. b. Penenrop uncynuza.
B. Cepun-TpeoHMHKHMHA3A. I'. Tup/cep/Tpe-kunasa.
J1. PeuenTop comaroTpomnuHa. E. Tup/Ban-kunasza.
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3aoanue 8. BeibepuTte BTOPHYHBIN MTOCPETHUK ACHCTBHUS OKCUTOIMHA.
A.Ca?, B. UAM®. B.uIM®. T Juauuiriunepor.
J. Okcup azora. E. UTD.

3Ta.]10HLI OTBE€TOB K PCUHICHUIO 3az[a}mii
Jlna camonposepku ucxoono2o ypoeHsa 3HAHUIL.
1. A-1, b-4, B-6; I'-7, -5 E-3;, X-2

2. T. 3.1, A.

Jlna camocmoamenwvhou pabomaol:

1.1.-A; 1.2-B.

21.-T;22-]1; 2.3-A.

3.1.-A; 3.2-A; 33-A,T; 34-]L

JlabopaTopnasi paéora (60 MuHyT)
HNHCcTpyKUHS K NPAKTHYECKOMY 3aHATHIO

Kauecmeennvle peakyuu na 20pmonbl
T'opMOHBI IIMTOBUIHOM KeJIe3bl

[[luToBUIHAS *kKe€Je3a CUHTE3UPYET M CEKPETUPYET BBICOKOAKTUBHBIE HMOJICOAEpKAIIUE TH-
peouiHbIe TOPMOHBI: THPOKCHH (T4) 1 3,5,3’-TpI/II‘/‘IOL[TI/IpOHI/IH (T3), a Takke HEHOAUPOBAHHBINA TOP-
MOH (TIOJIMIIENITH]) THPSOKATBIIUTOHNH, (PYHKIHSI KOTOPOTO CBsI3aHA C PETyJISALUCH YPOBHS Kallb-
uus u pochopa B kpoBw.

Pa6ora 1. Kauecmeennas peakuyus na mupoxkcun

Ipunyun memooda. Ilpu paspyiieHud THpeouanHa oOpa3yercs HOAW[ Kajus, U3 KOTOpPOro
WO/ JIETKO BBITECHAETCS MOAaTOM Kaylusi. BeITeCHEHME 101a U3 COTU HOAUCTOBOAOPOIHOM KUCIIOTBI
SBJIIETCS. OKUCIIUTEIbHO-BOCCTAHOBUTEIBHON PEAKIMEN, I/ie HOU ] Kalusl CIyKUT BOCCTAaHOBUTE-
7eM, a Hoaat kKamusi (OCTaTOK MOJHOBATON KUCIIOTHI) — OKUCIHUTENIeM. BeiienuBiwmiics oa oOHa-
PYKHMBAIOT C TIOMOIIBIO Kpaxmalia (CHHee OKpallluBaHUE) B KUCIION cpeie.

Xoo pabomsi. B nmpobupKy HaluBalOT 24 Karuld THAPOIM3aTa TUPEOUAMHA, MPUOaBIAOT 3
karum 1% pacTBopa kpaxmana, 1 karmo deHondTanenHa, a 3aTeM 4 Karu lojaTta Kajaus U Ipu-
o6muzutensHo 10—-15 kanens 10% pacTBOpa cepHOI KUCIOTHI 10 00eCIIBEUMBAHUS U TIOSBICHUS CH-
HEro OKpalIuBaHUsl.

I'opMOHBI NOKETYAOUHOI Ke1e3bl

B nmomxenynouHoi xenes3e BbIpaOaThIBaeTCs psii TOPMOHOB: MHCYJIUH, TIFOKaroH U JIMIIOKa-
uH. MHCynuH BeIpadaTeiBaeTcs B -KieTkax ocTpoBkoB Jlanrepranca (ot nar. insula — octpos),
OTKYJla U MOJY4YHJI CBOE€ Ha3BaHUE. HCYNIMH — OeNoK, COCTOSIIIMM U3 IBYX MOJIUMENTUIHBIX 11e-
e, COeJMHEHHBIX IPYT € IPYTOM IUCYIb(PHUIHBIMU CBSI3SIMHU.

[lepBuuHas CTpyKTypa MHCYJIMHA MOJHOCTHIO pacuIM(ppoBaHa M OCYIIECTBIEH XUMUYECKHUIl
CUHTE3 UHCYIMHA. OpraHbl MUILIEHHU U1 UHCYJIMHA: TI€YeHb, MbIILIEYHAs TKaHb, )KUPOBas TKaHb. [leii-
CTBHE WHCYJIMHA MHOrooOpa3zHo. VHCYIMH WrpaeT BakHYIO poJib B MeTabonmu3me yriaeBojoB. OH
CHIKAET COJIep KaHUe TIIFOKO3bl B KPOBH, YBEIWYMBACT OMOCHHTE3 INIMKOT€HA B MEUEHHU M MBIIIIAX,
YCUJIMBAET JIMTIOT€HE3, T. €. 00pa30BaHKE KUPOB U3 YITIEBOJOB, CTUMYJIHPYET cCUHTE3 OenkoB. MHcy-
JIVH SIBJISIETCS aHTAarOHUCTOM aJIpeHAIMHA B PETYIALUN CHHTE3a U MOOMIM3ALUH TTTUKOTeHa.

PaGora 2. IJeemnsie peakyuu na uncyiuH
WNHcynuH maet xapakTepHbIe peakiny Ha 0eslok: ouypeToByro, o, Musiona u ap.
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buyperoBasi peakuus

Xoo pabomuwr. K 5 xamnsim 1% pactBopa uHCynuHa npubasisitoT 5 kanenb 10% pactBopa en-
Koro Harpa, 2 karu 1% pacTtBopa cynbdara MeIu U Bce TIEPEMEIINBAIOT; COACPKIUMOE MPOOUPKHU
npuodperaeT GUOIETOBOE OKpAIIHBAHHE.

HunruapunoBasi peakumsi

Xoo pabomwi. K 5 xamiam 1% pactBopa uHcyiauHa no6asistor 5 kanenb 0,5% BogHoro pac-
TBOpa HUHTHJPHHA U KUMATAT 1-2 MuH. B npobupke nosBisieTcs po30Bo-(hHOIETOBOE OKpalInBa-
HUE, a C TCUCHUEM BPEMEHH PacTBOP CHHEET.

KcanTonporennoBas peakuust (Myabaepa)

Xoo pabomul. B npobupky HanuBaroT 5 Kamnenb 1% pacTBopa HHCYIHMHA, 3aTeM J100aBIsIOT 3
KaIUTM KOHIICHTPUPOBAHHOW A30THOM KHUCIOTHI U OCTOPOKHO KHIATAT. B mpoOupke mosBisieTcs
0CAaJI0K JKEJITOrO IIBETA.

Peakuust na Tupo3un (Musuiona)

Xoo pabomul. B ipoOupKy HamuBaroT 5 kareib 1% pacTBopa HHCYJIHHA, T00aBISIOT 3 KaIrIu
peakTuBa MUIJIOHA M OCTOPOKHO HarpeBaroT. B mpoOupke MmosBisSeTcs: 0CaloK TEMHO-KPacHOTO
1BeTA.

Peaknusi Ha aMMHOKHUCJIOTHI, coiep kaime ca1a00cBsi3aHHyI0 cepy (Poust)

Xoo pabomei. B pobupky HanuBarT 5 kanenb 1% pacTBopa MHCYIMHA U TOOABIISIIOT 5 Ka-
nenb peaktuBa Dolisg, UHTEHCUBHO KHUIIATAT U JAIOT MOCTOATh 1—2 muH. [Ipu sTOM nosiBnsieTcs uep-
HBIN WK OyphIi 0CallOK Cysb(uIa CBUHIIA.

FOpMOHLI MO310BOI0 CJI10d HAAIMMOYCIYHUKOB

B MO3roBoM cioe HaANOYEYHUKOB U3 AMMHOKHUCIOTHI THUPO3MHA CHHTE3UPYIOTCA
KaTeXO0JIaMHUHBI, UMEIOIINE MUPOKATEXUHOBOE SAPO U aMUHOTPYIIILY.

Pabota 3. Kauecmeennwvie peakyuu na aopenanun

Peakuusi ¢ XJIOPHBIM KeJIe30M

Ipunyun memooa. Anpenanu obianaeT ciaabOIMIETOYHON peaKIMel, Ierko OKUCIAETCs Ha
BO3/yXe ¢ 00pa30BaHUEM aPEHOXPOMA, BCIEJCTBIE YETO PACTBOP OKPAIIUBACTCS B KPACHBIH IIBET.
[Tpu B3aMMOJEHCTBUH C HUTPUTOM HAOIIOAETCS KENTO-OPAHKEBOE OKpalllMBaHUE, C JIMa30peaK-
TUBOM — KpPacHOE M C XJIOPHBIM JKEeJIe30M — 3eJIeHOe. PeakIusi ¢ XJIOpHBIM JKeIe30M XapaKTepHa
JUIS TIAPOKATEXMHOBOTO KOJIbIIA, BXOSIIETO B MOJIEKYTY aJpeHaINHA U HOpaJpeHaIHa.

Xoo pabomwi. B mpoOupky HanmuBaroT 10 kamnenb pacTBOpa aapeHaIMHA U J00aBmstoT 1 Kar-
IO XJIOpHOTO kene3a. [losiBrisieTcs: 3eeHoe OKpallliBaHue BCIEICTBUE MTPUCYTCTBHUS MUPOKATEXHHA
B MoJiekyJse aapenanuna. Jlo6asnsroT 3 xammu 10% pacTBopa enkoro HaTpa v HaOIIOIAIOT U3MEHE-
HUE OKpaIIBaHUs (Ha BUITHEBO-KPACHOE).

JAmna3opeakuus

Ipunyun memooa. Ilpu B3auMoaecTBUS JMa30peaKkTUBA C aIPEHATMHOM KUJAKOCTh OKpaIlu-
BaeTCs B KPACHBIH IBET BCIIEACTBUE 0OPA30BAHMUS CIIOKHOTO COCMHEHUS THITA a30KPACHTEIIS.

Xoo pabomuer. K 6 xamnsam 0,5% pactBopa cynb(paHUIOBOM KUCIOTHI NPUOABISAIOT 6 Kamesb
0,5% pactBopa HUTpHUTa HaTpus (CMeCh AMa30opeakTuBa), 10 kamenb pacTBopa aJpeHalnHa U 3 Kar-
1 10% pactBopa eaxoro Hatpa. JKUIKOCTh OKpAIIMBAETCs B KPACHBIH 1IBET.

PaGora 4. @arwopecuenyun npooykmoe oxucieHus aopeHaiuna

Ipunyun memooa. AnpeHANINH, OKUCISIACH KUCIOPOJIOM BO3/yXa, MPU T00ABICHUHU IIEIOYH
naet (hIroopecuupyomue IpOayKThI.
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Xoo pabomwr. K 10 xaruissm Boab! npuinBaioT 6 kanenb 10% pacTtBopa eaxoro Harpa u 6 ka-
Mejb pacTBopa ajapeHanuHa. [lomecTrB MpoOUpPKY Tepes BKIOUYEHHBIM (DIIF0OOPOCKOTIOM, HAOIIO-
JAI0T 3€JICHYI0 (PIIF0OPECIICHIINIO TPOAYKTOB OKUCIICHHS aJjpeHalInHA.

I'opMoOHBI 0J10BBIX KeJie3

ITonoBrle TOPMOHBI CUHTC3UPYIOTCA B CCMCHHUKAX, AMYHUKAX, INIALCHTC U HAAIIOYCUHHUKAX.

JXKeHckue MoyIoBbIe TOPMOHBI — A3CTPOTCHBI — MOXHO paccMaTpuBaTh Kak MPOU3BOJHBIC
scTpana (yrieBonopoja ¢ 18 aromamu yriaepona). OCHOBHBIMU MPUPOJHBIMU 3CTPOrEHAMU SIBJISI-
FOTCS 3CTPAIMOI, 3CTPOH M TOPMOH JKEJITOTO [[BETA — MPOTECTEPOH.

MyKCKH€E TIOJIOBBIE TOPMOHBI — aHJPOTCHBl — MOXHO PacCMaTpHBaTh KaK IMPOU3BOHBIC
anzpocTana (yrieBojaopona ¢ 19 aromamu yrieposaa). K My>XCKUM MOJIOBBIM TOPMOHAM OTHOCSITCS
TECTOCTEPOH M aHAPOCTEPOH.

Pabora 5. Kauecmeennuvie peakyuu na ¢ponnukynun

Ipunyun memooa. KayecTBeHHass peakiusi Ha (OJITUKYIUH (ICTPOH) TMPOBOJIUTCS C
KOHIICHTPUPOBAHHON CEPHON KHCIOTOH M 00yCiOBIeHa OOpa3oBaHUEM JI(PUPHOTO COCAMHCHHS
COJIOMEHHO-KEJITOTO 1IBETA C 3€JICHOM (DIIroopecieHIuei.

Xoo pabomsi. C MacissHBIM pacTBOPOM (HOJUTMKYJIMHA PEAKIMIO MPOBOJIAT MPH KOMHATHON
temneparype. K 2 xarmisiM mMacisiHoro pactsopa doyukyiaraa npuwimBaioT 30 Karneiab KOHIICHTPH-
POBaHHOM cepHON KUCIOTHI. [locTeneHHO pa3BUBAETCS COIOMEHHO-KENTOE OKpAIINBaHUE.

BriBOa:

Iloonucs npenooasamens:

24. TEMA: BUIOXUMMUSA T'OPMOHOB. TECT HA TOJIEPAHTHOCTD K I'NTFOKO3E

AKTYaJIbHOCTb TeMbI

MexaHu3m JA€WCTBUS HMHIMBUIYaJbHBIX TOPMOHOB HEOOXOIUMO 3HATh HE TOJBKO
SHJOKPUHOJIOTY, HO M Bpayy JIFOOOW crienuanu3anui. ['OpMOHBI HAlUIM MIHPOKOE MPUMEHEHHUE B
MeaunuHe. JlMarHocTuka SHAOKPUHHOW MaTONOTMHM HAa OCHOBAHMHM W3MEHEHHUS OMOXMMHYECKHX
nokasaresne Merabosn3Ma, B YaCTHOCTH, IMarHOCTHKA caxapHOro auadera C MOMOIIBI0 METoja
Harpy3Ku TJIIOKO30M HIMPOKO MPUMEHSETCS] B MEAUIIMHCKON TPaKTHKE.

Iean 3anaTHA

3akpenuTh 3HaHUS O XMUMHYECKOM CTPOCHHUM W MEXaHW3MaxX JEUCTBHSI WHIAWNBUIYaTbHBIX
ropMoHOB. Ocob0oe BHUMaHUE yASIUTh YHIOKPHHHON MATOJIOTUH TTOIKEeTYI0YHOM skene3bl. HayuanuThes
CTPOUTH Ml HHTEPIIPETUPOBATH PE3YIIHTATHI TOCTPOSHUS PA3IMIHBIX THIIOB TTIMKEMHUYECKON KPUBOU.

TpedoBaHus K HCXOAHOMY YPOBHIO 3HAHMH

TpeboBanus Te ke, 4YTO U K NPEAbLAYILEMY 3aHATHIO. J[OTTOTHUTETPHO HYKHO BCIIOMHHUTD M3
Kypca OMOOPTaHMYECKOW XMMHH O TOM, YTO TJIOKo3a (Omaromaps Haimuuuio B ee (opmylie
aJIbJIETUAHOM TPYIIEI) 00JIaAaeT peaylHpYOUMMH cBoiicTBaMu. Ha 3TOM OCHOBaHBI METOIbI €€
orpezieNieHus] B OMOJIOTMUECKUX KUIKOCTSIX.
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JlJ1s1 IpOBEpPKHU MCXOAHOI0 YPOBHS 3HAHMH BBINOJTHHUTE CJIeAYIOLIee 3aJaHHue:

3aoanue 1. Kaxkoi U3 3TUX yriIeBOIOB IacT peakiuio Tpommepa?
A. Caxapo3a. b.Jlakto3a. B. ®pykrosza. [I'.I'mokoza. [I. ['muxoreH.

Hpa@ujleOCl’l’lb PEULeHUs nposepbnie, COnocmasus eco ¢ ImdaloHoM omeemada.

Bonpocsl 115 00cyx1eHus

1. T'opMmoHBI TUNOTaIaMyca: XUMUYECKOE CTPOCHHUE, TUI pPeLenTopa B KIIETKaX-MUIICHSX,
KAacKa/IHbII MEXaHW3M YCWICHHS TOPMOHAIBHOTO CHTHAJa, OTBET KJICTOK THIMO(pU3a Ha JCHCTBHE
TUOEpUHOB U CTATHHOB TMIIOTaIaMyca.

2. T'opmonsbI afieHOTUIIOMU3A: XUMUYECKOE CTPOCHHE, TUITBI PEIIENTOPOB B TKAHAX-MHUIICHSX,
KAaCcKaJHbIIl MEXaHU3M YCHUJIEHUS TOPMOHAJIBHOTO CHTHajla, peanu3auus 3¢dekra ropMOHOB Ha
yYpOBHE TKaHEH-MHuIIeHeH. Pob H30BITOUHOM U HETOCTATOYHON CEKPEIIMH TOPMOHOB.

3. T'opmonbl Heilporunodusa: XUMUYECKOE CTPOEHHUE, THUIl pelenTopa B TKAHU-MUIICHU,
KAaCKaJIHBIII MEXaHW3M YCHJICHHS TOPMOHAIBHOTO CHUTHANa, peanu3anus dPdexra OKCUTONMHA U
Ba30IlpECCMHAa Ha YpOBHE TKaHeH-mulleHed. Ponb M30BITOYHON W HEJOCTATOYHOM CEKpeluu
TOPMOHOB.

4. TupokCMH W TPUHOATUPOHUH: XHUMHUYECKOE CTPOCHHE, NPEIIIECTBEHHUK CHHTE3a,
TUPEOTJIOOYJIMH, THIT PEUenTopa B TKAHU-MUIICHH, peann3anus dp(eKTa THPEOUIHBIX TOPMOHOB
Ha ypoBHE KJIeTKH. Ponb mepokcuaassl u neiiofaszsl B MeTaboin3mMe ropMoHoB. [IposiBieHue ruro-
Y TUIIEPTUPEOUTU3MA.

5. T'opMOHBI KOpPBI HAMOYEYHUKOB: XUMUYECKOE CTPOCHHE, MPEAIICCTBEHHUK CHHTE3a, TUI
perienTopa B TKAaHU-MUIICHH, peanu3anus 3¢ ¢deKTa TIFOKOKOPTUKOWIOB ¥ MHUHEPAIIOKOPTUKOUIOB
Ha ypoBHe kieTku. Cunapom Kymmnra. «bponsoBas 6one3nb». HecaxapHslil nuaber.

6. IlomoBbIE TOPMOHBI: XWMHYECKOE CTPOCHHE, NPEIINICCTBEHHHK CHUHTE3a, pean3alius
s dekTa ACTPOreHOB, MPOrecTepOHa M MYKCKUX IIOJIOBBIX TOPMOHOB Ha YpPOBHE KIIETKH.
N36pITOuHAs 1 HETOCTATOYHAS CEKPEIHS TTOJIOBBIX TOPMOHOB.

7. VIHCYNWH U TJIOKaroH: XMMHYECKOE CTPOEHUE, CMHTE3 HHCYJIHWHA, TUIBI PEIENTOPOB B
TKaHSAX-MHUIICHSIX JUIsl TJIFOKaroHa U WHCYJWHA, peanu3amus 3pdekra TOPMOHOB MOHKEITYA0YHOM
JKele3bl Ha ypoBHE KjeTok. Hapymenus merabonusma npu auadere. J[marHoctudeckoe 3HaUCHUE
TJIMKEMUYECKUX KPUBBIX.

Jlureparypa
OcHoBHas
1. Buonocuueckas xumus / B. K. Kyxta [ 1p.]. M. : Buxom ; Munck : Acap, 2008. C. 454-514.
2. Buonoeuueckas xuvus / A. J1. TaranoBwd [u ap.]. Musck : Bem. mk., 2013. C. 294-320.
3. Koncnexkm nekuuid.
JonosHuTeabHAas
1. Cmpoes, E. A. buonoruueckast xumust / E. A. Ctpoes. M. : Boiur. mik., 1986. C. 370-412.
2. Mapwann, B. Knuandeckas 6uoxumus / B. Mapmamr. CII6., 2002. 380 c.
3. Pykoso0cmeo 1o KIMHHYIECKOH sHn0KkpuHOoIoruu / mox pea. H. T. Crapkosoii. CII6., 1996. C. 15-486.

4. Charles, G. D. Brook. Essential Endocrinology / Charles G. D. Brook, Nicholas J. Marshall. 2001, Black-
well Science (Oxford). P. 1-164.

3agaHus AJ1sl CAMOCTOATEIbHON padoThl

3aodanue 1. ObpaTuTe BHUMaHUE Ha TO, YTO MOJUYPHUS OTMEUYAETCS HE TOJIBKO IIPU CaXapHOM
nuabete (Diabetus mellitus), Ho u mpu Hecaxaprom nuabere (Diabetus insipidus), a Takxe pu mo-
4eyHOM JuradeTe (MU MOpaXKeHNH MoYeK). Pa3nnyuTh MpuuuHy NOJMYPHH ITOMOTAeT OTpe/IeIeHNe
YIEJIBHOTO Beca MOYHM U JIaHHBIE OIpe/IesIeHUs ypoBHS riukemMuu. He 3a0biBaiiTe, 4To yacto nuader
HOCHUT CKPBITBIH XapaKTep M BBISIBUTH 3a00JICBaHWE MOYKHO HAa OCHOBAHWHU PE3YJIHTATOB HATPY3KH
[JIFOKO30M.

1.1. IIpu obcnemoBannu OOMHHOTO HA TOJEPAHTHOCTH K TIIFOKO3€ OINPECIICH HATOIIAK ypo-
BEHb TJIIOKO3bI B KpoBHU 7,0 MMOJIB/J, uepe3 2 yaca mocie Harpy3ku rioko3oit — 10 mmons/mn. s
KaKoTro HapyUICHHs PEryysiiy YTIeBOJHOr0 0OMeHa XapaKTepHbI 3TU MOKa3aTenu?
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A. Caxapusiit nuaber. b. Ckpeitas ¢popma caxapHoro auabera.

B. I'unepuncynuausm. I'. bone3np Anuccona. . Mukcenema.

1.2. B KIMHUKY TOCTYNWI PeOCHOK C KajJo0amMH Ha YCWJICHHYIO KaXAy, 4aCTO€ MOYEHCITyC-
kanue. KnmnHuyeckuit anann3 KpoBU U OOIIMI aHAIU3 MOYU MAaTOJOTUYECKUX KOMIIOHEHTOB HEe 00-
HapyXwid. YTo MO>KHO IIPUMEHUTH JJIs JIeUeHUs peoeHKa?

A. Bazomnpeccun. b. Okcurtonus. B. AnppoctepoH.

I'. Tupeonnus. J1. KopTukocTtepoH.

1.3. B 3HIOKpUHOJOTHYECKOE OTEICHHUE MOCTYyIIa 00IbHAs C jkajmo0aMu Ha JKaXIy, 4acToe
MOYEHCITYCKaHHUE, BBIPAKEHHYIO CYXOCTh KOXKHBIX IOKpOBOB. IIpu aHanu3e Mouu KayeCTBEHHOM
MaTOJOTUHU HE BBISIBJIECHO, MUIOTHOCTh MouH 1,009. [l kakoro HapyueHus TOPMOHAJIbHOU PeryJsi-
LIUU 3TO XapaKTepHO?

A. Hecaxapuslii qualder. b. Crepounnsrii nuader. B. UHCYnspHBIIA 1raderT.

I'. TupeoToKCuKO3. 1. Muxkcenema.

1.4. IIpu nabopatopHOM aHalin3e y OOJBHOTO BBIABIICH TUIIEPTIMKEMUYECKUI TUI TITUKEMHU-
yeckoi kpuBoH. [Ipu kakoM 3a001eBaHNN, TOMUMO CaxapHOTro Auabdera, ITO MOXKET ObIThH?

A. TupeoTokcukose. b. bone3un Apgnucona. B. Uucynunowme.

I'. HecaxapHom nuabere. J. I'mnotupeose.

1.5. B xnuHMYecKoil 1abopaTopuu Mpu aHaIN3e MOYU B OJHOUN U3 MPOO OmMpeAenuian HU3KHI
ynenpHbI Bec. Kakue n3MeHeHus JOKHbBI COITyTCTBOBATh ATOMY I10Ka3aTelo?

A. Kpearunypus. b. I'mokosypust. B. Keronypus. I'. Ilporeunypus. . [lonuypus.

1.6. Y OoJIbHOTO NpH aHAIM3€ MOYM ONpPEACIWIN HU3KUM yJeNbHbIN BeC. YPOBEHb KaKoOro
TOPMOHA B KPOBH HY)KHO OIPEAETUTH Yy OOIBHOIO /Uil YTOYHEHHS HApyIIeHUs?

A. Uncynuna. b. BazonpeccuHa. B. KopTusoua.

I'. Anppoctepona. J. TupeokalbIIUTOHNHA.

1.7. Tlpu mpodocMoTpe y KEHIIUHBI BBISIBICHA CKpbITas ¢opma nuadera. JlaboparopHbie
aHaJIM3bl O3BOJIWIIA Bpayy HA3HAYUTh JUETOTEPAINIO CO CHUYKEHHBIM KOJIMYECTBOM YIJIEBOJIOB U
yBEJIMUYEHUE JINIIOTPOMHBIX BemecTB. Kakoil ocHOBHOM MeTabonnueckuil 3¢dexT nocruraercs Ta-
KOU JHUEeTOi?

A. TloBblIllIEHNE UCTIOIB30BaHMUS TJIFOKO3bI HA CHHTE3 KUPA B )KUPOBOU TKAHH.

b. CHmkeHue OKUCIEHUS )KUPHBIX KUCIIOT B IIEYEHHU.

B. [1oBbilIeHNE UCIIOIB30BAHUS TJIFOKO3bl HA CUHTE3 JKHpa B MIEYEHHU.

I'. YBenuuenue cuHTe3a GochOIUNNIOB U YMEHBIIEHHE OTJIOKEHUS HEUTPaIbHOIO KHUpa B
MIEYEHH.

J1. CHuxeHue cunTe3a GpocoanmmI0B.

3a0anue 2. IHCyUH W TJIIOKarOH — aHTaroHUCTHl. BCcIOMHUTE MeXaHU3M JIeHCTBHS 3TUX
TOPMOHOB Ha YIJIEBOAHBIN U TUIUAHBINA OOMEHBI.

2.1. ITanuenT npu jneyeHuwn ronoganueM norepsn 10 kr Beca. AKTHBaAIUsi KaKoro ropMoHa
MpUBEJIa K YBEIMUEHUIO CKOPOCTH KaTa0oJIM3Ma KUPOB MIPH FOJI0IaHNUN?

A. Uncynun. b. Comarocratus. B. I'moxkaron. I'. Anpaocrepon. [[. OxcuTonuH.

2.2. bonpbHOMY caxapHbIM AMa0ETOM C OTPULIATENIBHBIM a30TUCTHIM OajJaHCOM Ha3HAYMIIU
MHBEKIIMY MHCYyNMHA. Ha xakoif mporecc mojaeicTByeT HHCYJIHH U BOCCTAaHOBJICHUS a30THCTOTO
paBHOBeCHS?

A. Murubuposanue riokoHeorenesa. b. Murubuposanue riavkosmsa.

B. VBenmueHue npoHmnnaeMocTi Kietok ams Ca®'. I'. AKTHBAIHIO TIHKOreH(POChOpHIIashL.

J1. AxtuBanuio nporenHpocdaras

2.3. B xnmuHUKY TOCTYNuJ 007pHOM 0€3 co3HaHus. B BeIIbIXaeMOM BO3Ayxe OBLIT 3amax are-
TOHA, YIPYTOCTh TKaHel cHUkeHa (00e3BokuBaHue). Kakoil Omoxumuveckuii aHanus OyneT BIIU-
CBIBAThCA B KIIMHUYECKYIO KapTUHY 3a00sIeBaHMs?

A. Tuneprammarno6ynunemus. b. Camxenue conepxkanust NH, —CO —NH; B kpoBw.

B. Hamnuue 8 moue CH3z —CH (OH) — CH; —COOH. I'. CHmxeHue yaenapbHOro Beca MOYH.

J1. CHuKeHue coiepskaHusl aMUHOKHUCIIOT B KPOBH.
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2.4. BnonHe 01aronoyiydyHblid HOBOPOX/IEHHBIN, OCTaBICHHBIH 0€3 KOPMJICHHS HA JUTMTENb-
HBIM niepruoa, ymep. AHaln3 B3STOro OMOICHEN TKaHEBOTO MaTepHasa BBISBUI OTCYTCTBHE B Ieye-
HU (ocoeHoIMUpYyBaTKApOOKCHKHUHA3bl. Kakoil TOpMOH MHIYIIUPYET CHHTE3 3TOTO epMeHTa?

A. I'mokaros. b. Tupokcun. B. Uucynun. I'. Koptuzon. 1. AnsgoctepoH.

2.5. [ToxpocTKy, NIUTEIBHO CTPAIAIOIIEMY THIIOTTTMKEMHUEH, BBEJIH TJIFOKATOH U HE MOTYYHIN
OTBETHOH peakuuu Ha ropMoH. MccienoBanue TKaHU MEYEHU, B3ATOWU MPHU OMOINCHUHU, BBISIBUIIO Jie-
ekt hepmenta. HazoBute 3T0T epMeHT:

A. I'moxko30-6-pocarnernaporenasa. b. 'ekcokunaza. B. ®ocdorekconzomepasa.

I'. ®ochormorxomyrasa. . ['moko30-6-dhocdarasa.

2.6. Y pebeHka 2-T0 roJia )KU3HH, CTPATAIONIETO MBIIIEYHON CIIa00CThIO, OOHAPYKHUIIA YBEIIH-
YEHHYIO NeYeHb U HU3KUU YPOBEHb TJIIOKO3bI B KpOBU Haromlak. [lociie BBeAeHUs IIIOKaroHa ru-
NeprivuKkeMusi He Bo3HUKaeT. VccnenoBanue TkaHy eYeHH, B3ATOM Mpu OMOIICHH, BBISIBIIIO Ae(PEeKT
¢bepmenTta. HazoBure 310T (hepMeHT:

A. a-Amunaza. b. Jlakratnerunporenasa. B. 'mukorendocdopuiiasa.

I'. I'ekcoknnaza. [{. @pyKkToKrHa3a.

3aoanue 3. BCnOMHUTE MEXaHU3M JIEHCTBUS TOPMOHOB KOPBI HAJIIOYEUHHUKOB.

3.1. JleBymika oOpartuiach K Bpady € Kajio0amu Ha PE3KyI MBIIIEYHYIO cIabOCTh, TOJIOBO-
KpYXXCHHE, YCHJICHWE TMHUTMEHTAIlMH KOXH, MOTEPI0 BECA, CYXOCTh KOXH, MOBBIIICHHBIA JUYpE3.
[Ipu oOcnenoBaHUM YCTAHOBWJIM CHU)KEHHOE apTepUAbHOE JaBJICHHE, KOHILIEHTPALMS TIIOKO3bI
kpoBu 3,0 MMOJIB/J, TIOBBIIICHHOE BBIACTICHHE HATpHUs ¢ MO4od. HasHadeHume kakoro mpermapara
MOJKET yIyUYIIUTh COCTOSHUE OOIBHOM?

A. Uncynus. b. I'mokaron. B. Tupokcun. I'. AnbaocTepoH.

J. [lutyutpus (BBITSKKA U3 3aHEH 101K TUnoduza).

3.2. bonbHOI 0o0patuiics ¢ xkajiobamMu Ha OOIIYI0 YTOMIISIEMOCTH, TOJIOBHYIO 00Jib, 0OJIb B
CIMHE ¥ KOHEYHOCTSIX, UCXYJAaHUE KOHEYHOCTEH W YyBEIMUYEHHUE KUPOBBIX OTIOKEHUH B 001acTu
CTIMHBI U IIIeH, TTOCTOSIHHYIO X)axy. [Ipu ocmoTpe Bpad 3amomo3pmi cunapom Hnenko-Kymmara.
H3meHneHne ypoBHS KaKOro TOPMOHA B KPOBH MOATBEPKIAET MPENOI0KeHHE Bpada?

A. Tupokcuna. b. Koptuzona. B. Ansnoctrepona. I'. [Iporecrepona.

3aoanue 4. llpu 3a601eBaHUYU caXxapHbIM AMa0ETOM HapyIIAe€TCsl YCBOEHUE TIIIOKO3bl TKaHAMU
U ycuiuBaeTcs pacnaj aunuaos. B pesynbrate neduuunrta H[YK Hapymaercs ¢pyHKIMOHMpPOBaHUE
L TK u n36bITOK MOJeKy aneTii-KoA HCTOIb3yeTcsi Ha CHHTE3 alleTOHOBBIX TEJl.

4.1. B KIMHUKY JOCTaBlIeHa OOJbHAsl C caxapHbIM 1UabEeTOM B MPEKOMATO3HOM COCTOSHHU
KETOaIM0THUYECKOr0 TUMAa. YBEIUYEHUE COJepKaHUs KaKoro MeTaboIuTa K 3TOMY IPUBEIIO?

A. Manonara. b. Oxcanoanerara. B. a-Kerornyrapara. I'. Aueroanerara. J[. Acnaprara.

HpCZGMJleOCmb pemeuuﬁ npoeepovnie, conocmaesue ux ¢ ImajloOHamMu oneemaoe.

IIpoBepbTe cBOM 3HAHMS (CAMOKOHTPOJIb YCBOEHH S T€MbI)

3a0anue 1. Momnonoil TaIlMeHT, CTPAJAIONMd WHCYJIMH3ABUCUMBIM JIHAa0ETOM, COOJFOIAT
pexoMeHaaImu Bpaya. borbHo# Xoporo ceds dyBcTBOBaL. OJHAKO MPH OIPEIENICHHH YPOBHS TIIFOKO3BI
B KpOBM y Hero ObUla OOHapykeHa BblpakeHHas rurepriukemus (15 mmonw/m). Copepxanue
IJIMKO3WIMPOBaHHOTO reMoriioonHa HbA . cocraso 6,5%. Hackonbko KoMIeHCHpOBaHO 3a00ieBaHuE?

Kommenmapuu. HecMOTpst Ha BBICOKHMI YpOBEHB TJIFOKO3bI copepskanue HDA . y 6oipHOTrO
ObUTIO HOPMAIIBHBIM, T. €. 3a MPOLIEIIINE HECKOIBKO HeJleNb JIeueHne Auadbera 6bu10 3¢ (HEeKTHBHBIM.
Hannune runeprimkeMun, Kak yAajaoch BESICHHTB NP 0ojiee MoApoOHOM aHaMHe3e, 0OBSICHSIOCh
OOMJIBHBIM 3aCTOJILEM HaKaHYyHE.

3aoanue 2. llpu ananu3e Mo4YM Yy OOJBHOrO OOHapy>Ke€Ha BBIpAKEHHAsl TIIOKO3YpUSs.
BcrnomHuTe, ueMy paBeH MOYEUYHBIM MOPOT Jis TIIOKO3bl. YKAXKHUTE YPOBEHb TIIMKEMHH, MPHU
KOTOPOM TJII0K03a OYIeT SKCKPETUPOBATHCA B MOUY:

A. 6 mmonb/n.  B. 10 MMonb/m. B. 15 mmonw/. I'. 40 mmonb/m.
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3aoanue 3. Bpibepure npuuuHy, M0 KOTOPOU TIFOKO3YPHsI MOKET OTMEYAThCsl y OOJIBHOTO ¢
HOPMOTJIMKEMHEH:
A. Crpecc. b. I'onon. B. 3aboneBanus movex. I'. TupeoToKCHKO3.

JTaJI0HbI OTBETOB K PelIEHUI0 3a1aHuil

/Jlna camonpoeepku ucxo0nozo ypoeHsa 3HaAHUIL:

1-T.

Jlna camocmoamenvhoi padomui:
11-A;12-A;13-A;14-A;15-;1.6-b;1.7-T.
21-B;22-A;23-B;24-T;25-]1;2.6-B.
31-T1;32-5.

41-T.

JladopaTopHas padora (60 MuHYT)

HNHcTpyKuus K NPaKTHYECKOMY 3aHATHIO

H3yuenue yone600n020 00mena memooom Hazpy3Ku 2i0K0301i

Jlnisi AMarHOCTHKH caxapHOro auadeTa M HEKOTOPHIX MaTOJOTMYECKUX COCTOSIHWU (HemocTa-
TOYHOCTh (DYHKIIMM IE€YEHU U MOYEK, HEKOTOpbIe SHIOKPUHHbIE 3a00J€BaHUs, HOBOOOpA30BaHUs
MO3ra, IOJKENIyI0YHOM KeJIe3bl U HaIOUYEYHUKOB, TMIIOBUTAMUHO3 B1, HEKOTOpBIE HaClI€CTBEH-
Hble a)epMEHTO3bl) BXKHO UMETh MPE/ICTaBICHUE O COCTOSHUU YIIICBOJHOIO OOMEHA y OOJbHBIX,
OJIHUM M3 IOKa3aTeled KOTOPOro SIBJISIETCS YPOBEHb INIIOKO3bI B KpOBU. B HOpMe KOHIIEHTpanus
IJIFOKO3bI B KPOBH B3pOCIIOro YyesaoBeka cocrapiser 3,9—-6,1 Mmoan/i.

[lepopanbHbIil TECT HA TOJEPAHTHOCTH K TJIIOKO3€ (HArpy3Ka TJIFOKO30H) MO3BOJISIET BBISIBUTH
IIATOJIOTHIO B TEX CIlydyasix, KOI/la UCCIEIOBAHNUE COAEPKAHUS IVIFOKO3bl B KPOBU HATOILAK HE MO3-
BOJISIET BBISIBUTH HapyllleHHs OOMEHa BELIECTB.

Ilokazanusa 0na npoéedenus mecma Ha MOAEPAHMHOCHb K 2TIIOK03€

* HeoaHo3Ha4HbIE pe3yNbTaThl OAHOKPATHBIX AHAJTU30B KPOBH HATOILAK.

= [moko3ypus: MaHKpeaTHdyeckas U BHEMAHKpeaTHueckas (IepBasi CBsA3aHA C HEJAOCTATKOM
CEKpeLMH MM HEJJOCTaTOYHOCTHIO CaMOro MHCYJIMHA; BHEMIaHKpeaTHUeCKasl INIIOKO3ypusl pa3BUBa-
€TCsl IPU NOPAXKEHUH JPYTUX OpraHoB BHyTpeHHel cexpeun, [IHC, mpu sMmonroHansHOM cTpecce,
3a00J1€BaHUAX TTOYEK, MIEUEHU, U30BITKE YTIIEBOJIOB B JUETE, MPU OEPEMEHHOCTH).

= KimHudeckue mpu3HaKM caxapHOro aAuadera WM ero OCI0KHEHUH IMpu HOpMaJIbHOW KOH-
LEHTPALIMHU TIIIOKO3bl KPOBH HATOIIAK (CKPBIThIE (hOpMBI 1HabeTa).

IIposedenue nacpysxku. YTpOM HaToOIIAK y OOJBHOTO OepyT KpOBb M3 Maliblia JUIS ONpeeNIeHUs
COJIEpKaHUS TIIFOKO3bI, TTOCIIE Yero emy AaroT BeIUTh 200 MJT pacTBOpa IiIroKo3sI (M3 pacyera 1 T riiro-
KO3bI Ha | KI Macchl Tena) B TeUeHUe 5 MHUH. 3ateM uepe3 Kaxple 30 MUH y GOJIBHOTO CHOBa OepyT
KpOBb U3 Nasnblia (B npenenax 2,5-3 1), U pe3yabTaThl ONPEAETICHUS COIepKaHUs TITFOKO3bI B ATHX IPO-
0ax HCTONB3YIOT JUIS MOCTPOSHUS TIIMKEMHYECKUX KPHUBBIX, OTKJIA/IbIBasl HA BEPTUKAIBLHOM OCH 3Haue-
HUE KOHIICHTPAIUU TIFOKO3bI B KaXI0H Mpo0Oe, a Ha TOPU3OHTATIBHON — BpeMsl (MUH WIJIH ).

Xoo pabomwi. B mpobax ans ananuza Ne 1-6 ompenenurte coaepkaHue Tiroko3sl (cM. WH-
CTPYKLMIO K MpakTuueckoMy 3aHsaThio Ne 11 «OmnpezneneHue riroko3bl B KpoBU (HEepMEHTATUBHBIM
MeToA0M»). B mpobupke Ne 1 — chIBOpoTKa KpoBH, B3SITOM HATOIIAK, B Mpodupkax Ne 2—6 — B3s-
TOW Yepe3 Kaxapie 30 MUHYT MOCJE HAarpy3Ku rioKko30i. Ha ocHOBaHMM MOTYyYEeHHBIX JAaHHBIX MO-
cTpoiiTe KpuByto. [Ipoanannsupyiite rIMKEMUUYECKYIO KPUBYIO, 3alIMILINTE BbIBOJIBI.

Pe3yabTarsi:
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Ho.nyqeﬂm,le T'MTHKEeMHUYC€CKHEC KPHUBbIC:

C III0KO3BI, MMOJIB/J

Bpewms, mun

B nopme nocne Harpy3ku KOHLIEHTpAIs TJIIOKO3bI B KPOBU BO3pAacTaeT B TEUEHUE MIEPBOTO
yaca Ha 50-80%, uepe3 2 yaca ee ypoBeHb CHUXKAETCs (YaCTO HUYKE UCXOIHOr0), a uepes 2,5-3 ya-
ca OH BO3BpallaeTcs K UCXOAHOMY. B ciydasx Hapyuenus tonepantHoctu K rimokose (HTT) 3na-
gyutensHoe (10 10,0 MMOIIB/ JT) MOBBIIIEHUE KOHIICHTPAIIMHU TJIFOKO3BI TIOCJIEe HArPY3KH COXPAHIETCS
6onee 3 u.

I'nukemuueckue Kpugvle y Oemeil umelom makoil Jee Xxapakmep, Ymo u y 63p0ocCivix, ¢ mem

UMb Omau4uemM, Y4mo noGbluieHUe KOHYEHMPAyUu caxapa 6 Kposu y oemeil MeHbvuiee.
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Bpewms, munu
Ha pucynke - mMmkemMuueckre KpuBbIe PU OJHOKPATHOM HArpy3Ke INIF0K030i B HOpMe
Y IIPU HEKOTOPBIX MAaTOJIOTMYECKUX COCTOSTHUSIX
Krunuko-ouacnocmuyeckoe 3Havenue oyeHku 2IUKEMU4ecKUX Kpugvlx. Y O0IbHbIX ¢ pA3HbI-
Mu popmamu ouabema HapaCTaHHE TITUKEMUUYECKON KPHUBOW MPOUCXOAUT MEIJICHHEE, JOCTUTas
yepe3 60—150 MuH 3HauUNTENHHON BeMWYMHBI (Oonee yeM B 1,8 pa3a mpeBblmas UCXOJIHOE 3HaYe-
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HUE), B OOJILIIMHCTBE CIIy4aeB OTMEYAeTCs TIOKO3ypus. UeM Tspkenee 3a0olieBaHUE, TEM IO3KE
JOCTUTAETCSd MAaKCUMYyM TJIMKEMHUU U TeM OH BbIe. [loHmkeHne KpuBoi IPOUCXOAUT OUYEHb ME-
JIEHHO, Yalle OHO pacTsaruBaeTcs Ha 3—4 u.

3aboneeanusam wWumMoBUOHOI Jicene3bl, CBI3aHHBIM C €€ THUNEPPYHKIHUEH, CBOMCTBEHHBI
TTTUKEMUYECKUE KPHUBBIE ¢ 0oJiee OBICTPBIM, YeM B HOPME, IIOAbEMOM, YTO, BOZMOKHO, BEI3BAHO 00-
jiee MHTEHCUBHBIM OOMEHOM BEHIECTB M BO30YXJACHHEM CHMIIATUYECKOTO OTJesia BEreTaTMBHON
HEPBHOM CUCTEMBI.

J171s1 GONBHBIX C adeHomoil ocmposkoes Jlanzepeanca, zunomupeozom (Mukceoemoit), 6ones-
Hb10 AOOucona XapaKTepeH HU3KUN MCXOJHBIH ypOBEHb KPUBOW, HU3KAs €€ BEpLIMHA U BBICOKUI
MOCTIIIMKEMUYECKUN K03 dunneHt. [Ipu HEKOTOPBIX TSHKENbIX 3a0oseBaHusAX (dHIEDATUT U Ap.)
IJII0K03a MOXKET IMOSBIATHCS B MOYE B PE3YJIbTaTE PEHAIbHON INIFOKO3YpHUH.

Kpurepun BO3 1151 nocraHoBKH 1nar1o3a «caxapubii nuadem» u HTT

Benozunas HeJbHas KPOBb,
Juarsos Bpems B3TUSI KPOBH
MMOJIb/J1
CaxapHhblit Haromak >6,7
nuader 2 4 mocse Harpy3KH >10,0
TJIFOKO301
HTT Haromak <6,7
2 4 rocine Harpy3Ku 6,7-10,0
TJIFOKO30M
BriBOa:

Iloonucs npenooasamens:

25. TEMA: BUOXUMMUS IEYEHU. MTPOBbI KOJJIOUJI0YCTOMYUBOCTH.
KOJJVIMMECTBEHHOE ONNPEJAEJIEHUE BUWIJINPYBUHA B CbIBOPOTKE
KPOBHU

AKTYaJIbHOCTDb T€MbI

[leyenp urpaer UEHTPaIbHYIO DPOJIb B MPOMEXKYTOYHOM oOMeHe BemiecTB. OCOOEHHOCTH
(epMEHTATUBHOTO ammapara MeYeHH U €€ aHATOMUYECKUX CBSI3ed C JAPYrMMU OpraHaMu JaroT
BO3MOXXHOCTh MEYEHH y4acTBOBATh B PETYISILMM MPAKTHUYECKH BCEX BHUJIOB OOMEHA BEIIECTB U
MOAJEPKUBATH ITOCTOSIHCTBO KOHUEHTPALMHU B KPOBU MHOTMX KM3HEHHO BaXKHBIX COCIMHEHUN.

[leyenp — Oosnblasi «IPOMEKYTOUYHAsI CTAHLMS» MEXIY MOPTAJbHBIM M OOIIMM Kpyramu
KpoBooOpaleHus: opranusma. Kak nmpaBuiio, Bce BeleCTBa, BCACHIBAIOLINECS U3 KUILIEYHUKA, MTPO-
XOJAT yepe3 nedyeHb. OyHKINUY Ne4eHn 00yCIIOBIMBAIOT €€ CBOCOOpa3HbI «OMOXMMHYECKUH ajb-
TPYU3M»: MHOTHE MPOUCXOISIINE B HEW MPOIIECChl 00€CIEeUNBAIOT CHHTE3 Pa3IMYHbBIX BELIECTB IS
JPYTUX OPraHoOB, a TAK)KE Ha 3allUTy ITUX OPraHOB OT OOPa3yIOIIMXCS B HUX (MJIM MOCTYMAIOIINUX
U3BHE) TOKCUYECKUX COCTUHEHUI.

B cocraB oprana Bxomasart kietku Kymndepa, npuaumaroniue ydactue B ¢aronutose. [ledeHp
BBIJICTISIET Kelldb, HEOOXOUMYIO IS TIEpEBAPUBAHUS KUPA. SHAUUTEIHHYIO POJIb UTPACT TICYCHb B
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mpoleccax CBEPTHIBAHUU KPOBH, T. K. CHHTE3UPYET OEIKHU-KOMIIOHEHTHI CBEPTHIBAIONICH W aH-
THUCBEPTHIBAIOIIEH CHCTEM KPOBH.

B meuenun nenoHUpyrOTCA Kene3o, Melb M BUTaMHUH Biz, HEOOXOIMMBbIE Ui 3PUTPOIIOI3a.
[IponoKUTENBHOCTD KU3HU SpUTpOIUTOB coctaBisieT 110—-120 gueit. Ilocne storo oHum paszpy-
IAI0TCS ¢ OCBOOOKICHNEM reMorio0uHa. B medenu, cene3eHke, KOCTHOM MO3Te reMorjioOuH pac-
najaeTcsi ¢ oopasoBanueM OunupyouHa. JanpHelmas cynp0a )KeITYHbIX TUTMEHTOB (OMmIHpyOonHa)
CBsI3aHa C UX METAa0OJIM3MOM B MEYEHHU U B KulIeyHuke. OnpeaesieHue B KIMHUKE COAep KaHus 00-
miero ounupyOuHa, ero ¢pakiuuid ¥ MPOAYKTOB WX JIETpaJallik UMEET BaKHOE 3HaA4YeHHE B qudde-
PEHLUAIBHON TUATHOCTUKE KENTYX PAa3JIMYHON ITUOJIOTHH.

CrnenyeT OTMETUTDH 3HAYUTEIHHYIO BapraOeIbHOCTh XUMUYECKOTO COCTaBa MEUEHHU, KOTOPHIi
3aBUCUT OT XapakTepa MHTaHHUs, COCTOSIHMA oOMeHa BemiecTB. (OCOOCHHO CyIIECTBEHHBIC
W3MEHEHHUS B COOTHOUICHHHM OTJAEJIbHBIX KOMIIOHEHTOB HAOJIOJAIOTCS MpPU TOJIOJAHUU H
MATOJIOTUYECKUX IMPOIIeccaxX, HapUMep, )KUPOBOH HHPUILTPALIMH MTEYSHH, TITMKOTCHO3aX U JIp.

B cBs3M ¢ BBIIEU3TI0KEHHBIM MOHITHA HEOOXOAUMOCTh MPABUILHON OLIEHKH (DYHKIIMOHAIb-
HOTO COCTOSIHUS TICYCHH C HCIIOJIb30BAHHEM Pa3IMYHBIX OMOXMMHYECKHUX TECTOB, ITO3BOJISIOIIMX
yCTaHOBUTH (akT 3a00JIeBaHUS U OTCIICKUBAThH €r0 TCUCHUE.

Iean 3anaTHA

YMeTh NPUMEHSTh 3HAHUS O TOMEOCTATUYECKON M MHTErPUPYIONICH pOIM MEYeHH B OOMEHE
YIJIEBOOB, JUMHIOB U AMUHOKHUCIOT AJSl OOBSCHEHHS MEXaHHM3MOB HapylleHHH oOMeHa BellecTB
pHu OOJIE3HAX TICUECHU U JKETYHBIX MyTel. YMETh UCIOIB30BaTh 3HAHUS O IMyTSIX MPEBPAIICHUS B TIe-
YEeHU KCEHOOMOTHKOB [ TOHUMaHHsI OMOXMMUYECKHX acleKTOB (PapMaKoIOTHH U TOKCUKOJIOTHH.

TpeboBanus K HCXOJHOMY YPOBHIO 3HAHUIA
s nonnoco yceoenus memovl He0OXOOUMO NOBMOPUMb U3:
— anamomuu, 2UCMon02uu, husuonozuu:
* 0COOEHHOCTH CTPOCHHS U MHUKPOCTPYKTYPHI IIEUEHHU;
*  (YHKLUU EYCHH;
*  aHATOMO-(PH3MOJOTHYECKIE B3aUMOOTHOIICHHS MEKIY MEUYCHBIO0, KeyT0UHO-KHIIEUHBIM
TPAaKTOM U BOPOTHOH BEHOM;
—  OUO0Op2aAHUYECKOU XUMUU
* OCHOBHBIC PEaKIWU BBeICHUS (DYHKIIMOHAIBHBIX TPYII B MOJICKYJBl XHMHYECKHX Be-
IIECTB C LENbIO MOBBIIICHUS UX THAPOPHIBHBIX CBOMCTB.
— Ouonozuyeckoil xumuu
= MerabonMYeckue MyTH OOMEHa YTIIeBOJOB, JIMMHUIOB U OEJKOB, 3aHITHE 8 HACTOSIIETO
PYKOBOJICTBA.

JlJ1s NpoBepKH MCXOAHOI0 YPOBHS 3HAHUI BBINOJHUTE CJICAYIOIINE 3a1aHUs:

3aoanue 1. Ilpyn u3ydyeHUH MUKpOIpenapara NMeYeHH CTYACHTaM JIaHO 3aJaHHe 3apHCcOBATh
CTPYKTYPHYIO MOP(OJIOTUYECKYIO STUHUITY TEYCHH — AlUHYC.

1.1. Beibepure QyHKIHIO, KOTOPYIO BBITIONHSIOT 3JIEMEHTHI 3TOM MOP(OIOTHISCKON earHMU-
el — kietku Kymngepa:

A. Cunretudeckas. b. BeinenurennHast. B. OGe3BpexuBaromiasi.

1.2. Kakyro posb urpaer npoctpancTtso [uce?

A. YyacTByeT B TpaHCIOPTE BEIIECTB MEXIY KPOBBIO CHHYCOUJOB W MapECHXHUMATO3HBIMH
KJIETKamH.

b. SBnsiercs neno xenuu.

B. YuacTByeT B TpaHCHOpTE BEILIECTB MEXKTY apTEPUOJIAMU, BEHYJIAMH U [IEHTPAJIbHON BEHOM.

3aoanue 2. MeTogoM «MEUYEHBIX aTOMOB» OblTa 3adUKCHPOBAHA DJHTEPOTeHaTHYECKas
LHUPKYJSIUS KEITUHBIX KUCIOT. [0 KakuM KpOBEHOCHBIM COCYJIaM MPOMCXOJUT BO3BPAT KEITUHBIX
KHMCJIOT U3 KUIIIEYHUKA K TeMaTOUUTaM B POLECCE 3TON HUPKYISIUU?

A. Tlo neHTpajibHON BEHE MEUEHH. b. ITo BOpOTHOIi BEHE MEUEHH.
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B. Ilo amxHel nonoit BeHe neyenu. . [lo nmedyeHouHoOM apTepun.

3aoanue 3. Ha m1abopatopHOM IpPaKTUKyME CTYACHTHI MOJYYHIIN 33/1aHUE CPABHUTH PACTBO-
PUMOCTb Pa3JIUYHBIX BelIeCTB B Boje. CpaBHUB pe3ysIbTaThl UCCIEIOBAHUSA, CTYJCHTbI YOSAUINCH,
YTO BBEJCHHUE HEKOTOPHIX (DYHKIIMOHAIBHBIX TPYIII MOBBIIIAET THIPOPMILHOCTH MOJIEKYJT OpraHu-
YECKUX COCIIMHEHUM.

3.1. Kakue QyHKUMOHANbHBIE TPYHIBI MOTYT O0ECIEUYUTHh THAPOQPHIIbHBIE CBOMCTBA 3TUX
MoJIeKyI1?

A. Nzonponmnbabie. b. lucyneduanasie. B. ['mapokcunsabie. I'. KapOokcunbHbIE.

3.2. Ha3oBuTe XMMHUYECKHE PEAKIMH, B PE3YJbTAT€ KOTOPHIX B MOJIEKYJbl OPraHUYECKHX
COEIMHEHHI MOTYT ObITh BBE/ICHBI YKa3aHHbBIC BbIIIE (PYHKIIMOHATbHBIC TPYIIIIBL.

A. I'unpokcunupoBaHue.

b. KapOokcumpoBaHnue.

B. JlezamuHupoBaHue.

I'. HutpoBanue.
IIpasunvrnocmo pewienuil npogepbme, CONOCMABUSE UX C SMATOHAMU OMEENMO8

Bonpocs! 1u1s1 06cyxneHus

1. OcHoBHbIE PYHKIIMHM U XUMHYECKUN COCTAB MEYCHH.

2. Ponb meyenu B 0OMEHE yTIJIEBOJIOB, JIUITHIOB, OCIIKOB.

3. O6e3BpexuBaromas GyHKINUS MEYSHU, MEXaHU3MBbI: (3aIIUTHBIE CUHTE3bI, allUJINPOBAHUE,
MHUKPOCOMHOE OKHCIICHHE, KOHBIOTAIIHSA).

4. Ponb neueHu B mUurMeHTHOM oOMeHe. CuHTe3 U pacnaj remorioouHa (cxemsl). ObMeH Ou-
nupyOuHa B HOpMe U narosioruu. [lopdupun, sxentyxu (remoiauTudeckas, 00TyparioHHasi, mapeH-
XUMaTo3Has) U uxX nuddepeHnuaipHas JMarHoCTUKA.

5. buoxumuueckre MeTo bl TUarHOCTUKU HapylIeHuH (yHKIUI eyeHu.

Jluteparypa
OcHoBHas
1. Buonocuyeckas ximust / B. K. Kyxta [u np.]. M. : Busom ; Musck : Acap, 2008. C. 301-306, 607—612, 661-676.
2. Buonoeuueckas xumus / A. J1. Tararoswd [u ap.]. Musck : Bem. mk., 2013. C. 321-331, 403-429.
3. Koncnexkm nekuuid.
JonoaHuTeabHast
1. Mapwann, B Joc. Knuanueckas omoxumus / B.Jx. Mapmamr. M., CII6. : BUHOM-Hesckuii nanexr,
1999. 368 c.
2. Buoxumus gyenoseka / P. Mapu [u ap.]. M. : Mup, 1993. 384 c.

3anaHus 171 CAMOCTOSATEJILHOMH PaGoThI

3aoanue 1. CucreMaTu3upoBaTh 3HaHHs 00 MHTErpanuu myreid merabonusma B neyenu. I1o-
3HAKOMHUTHCS ¢ pucyHKoM «IlyTu mpeBparieHus yrieBoi0B U JIUIUI0B B IEYCHI.

1.1. OOparuth BHUMAHHUE HA TO, YTO OOJIBINASL YACTh MOTPEOJICHHON CBOOOIHOM TIIFOKO3BI B
niedeHu Qochopunupyercsi ¢ oOpa3oBaHUEM TIIOK030-6-pocdara. MeTabomm3m 3TOro CoeTuHEHHs: MO-
KET OCYIIECTBIISITHCS IO HECKOJIBKAM HAITPABIICHUSIM, BEIOOP KOTOPBIX 3aBUCUT OT COOTHOIICHUS MEKITY
MOTPEOHOCTSIMU OpraHW3Ma U KOJIMYECTBOM MOCTYIHUBIIMX C TUIIEH YTIIeBOIOB.

1.2. TleueHs MoOAIEPIKUBACT MTOCTOSTHHBIM YPOBEHB TIIIOKO3bI B KPOBH ITPH T'OJIOJAHHUH 33 CUET
aKTUBAIlMU TIIMKOTCHOJIM3a U TTIOKOHEOTeHe3a, a MPU N30BITOYHOM €€ TIOCTYIICHUU U3 KUIIIEYHHUKA
TIII0K03a JICTTIOHUPYETCS B BUE TJIMKOTEHA U JIUITH/IOB.

1.3. 3HaTh, 94TO 0OPATUMOCTH MPEBPAIICHHUS JIAKTaTa B MUPYBAT (HAMIPABJICHHUE PEAKIINH) 3a-
BucHT ot cootHomernuss HAJTH-H'/HAJT".
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1.4. 3HaTh, YTO KUPHBIE KUCIOTHl — OCHOBHOM CyOCTpaT SHEPreTUYeCKOro Meradboimsma B
MIEYEHH U MPEIUIECTBEHHUKN B OMOCHHTE3€ X0JIEeCTepoia, KETOHOBBIX Tell, TUMUIHON YacTU JIUIO-
IIPOTEUHOB IJIa3Mbl KPOBHU.

IIyTu npeBpaiieHus yriieBoJa0B 1 JUIHI0B B IeYeHH

['mukoren Copouton - ®pykrosa

I T

I'arok030-6-ochar 4—| I'moko3a kpoBU
(0Ot KPOBOTOK)

Tuxonus
[nioko-
ATD Heozenes enmo3sodocdamnoiii nvme
T pHAIHIITITHIIEPOITHL, IMTupysat .
dochonumuast HAJI®OHH
\\ ITenTo3odocdarer
Kupnsie
—
KUCIOTEl ~————————p Anernia-KoA JlakTat
Xonectepoin / I TK K»
e ATD
Jlunonpomeunuol CO, + H0 OxucnumenvHoe
naazsmol (JHIOHID) - yoronoppe Tena pochopunuposanue

(B XpOBB)

15. 3aganue. DTaHON OKHUCISIETCA, TJIaBHBIM 00pa3oM, B MEYEHM, TJ€ NpPU Yy4acTUU
HAJI-3aBuCHMBIX JeruaporeHas, nocieoBaTeabHO MPEeBpaliasich B YKCYCHBIM ajbJeruj U yKkcyc-
HyIO KHCIIOTY, IPUBOJNUT K yBenmdenuto otHomenns HAJJHH/HAJ". O6bacHuTe, OYeMy MpH
AJIKOTOJIBHOM TOKCHKO3€ HaOJI0JaeTcsl TUIepilakTaTeMHs U runoriaukemus. Hamummure peakuumu,
MO/ITBEP K IAIOIIME YKa3aHHBIE SIBJICHUSI.

1.6. OObsicHuTE:

a) mouemMy yke yepe3 TpH 4aca Mocje ynajleHHs IEYeHU y )KUBOTHBIX pa3BUBAETCS THUIIOTIIN-
KEeMUs M HaCTyIaeT CMEPTh, €CJIN €KEYaCHO HE BBOJIUTH IIIOKO3Y;

0) moueMy BBE/ICHHE TaJIaKTO3bI, JJaKTaTa UM MUPYyBaTa B TUX YCIOBUAX HE AP(PEKTUBHO.

1.7. BeiOpath IpoyKThI JIMIUIHOTO OOMEHA, CHHTE3UPYIOIIUECS NPEUMYILECTBEHHO B ITEUEHH:

A. Xonectepoi. b. TAI'. B. ®ochonunuasr. I'. KetonoBsie Tena.

. Xunomukponsl. E. JITIBIL. XK. CBo6oausiii 6unupyoun. 3. JIITOHIL

3aoanue 2. 3HaTB, 4YTO aMHUHOKHUCIIOTBI, BCOCABIINECCA B KUIICYHUKC U IMMOCTYIIUBIIHEC 3aTEM B
IEYCHb, UMCHOT HECKOJIBKO OCHOBHBIX HYTeﬁ MeTa0oau3Ma:
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Benku mumm

}

AMUHOKHUCIIOTHI (BOPOTHAsI BEHA)
Hpyrue Tkanu

|—> AMMHOKHUCIIOTBI IEYEHN  +— BesKi MeucHH
l l l KeronoBrle Tena

Benku mua3Mel I'mroko3a NHs; —» MoueBuHna

2.1. 3amada. Y GOIBHOrO C AIKOTOJBHBIM LIUPPO30OM IMEUCHHU HAOIOMACTCS CHIIbHAS OTEU-
HOCTh. C HapyIIeHHEM CHHTE3a KaKHX BELIECTB B IEYEHH CBSI3aHO 3TO COCTOSHUE?

A. Mouesunsl. b. Ans0ymunos. B. Xonecrepona.

I'. T'anTorno6una. J{. ®ubpunorena.

2.2.3anava. B opranuszme 310pOBOTO YEJIOBEKA JKEJIE30 JEMOHUPYETCS B TICUCHH, CEIC3CH-
Ke, KOCTHOM Mo3re. B coctaBe kakoro 0eika MpoMCXOAUT €ro AeOHUpOBaHue?

A. ®eppuruna. b. Tpancdeppuna. B. Anodeppurnna.

I'. IInazmuna. 1. LlepynonnasmuHa.

3aoanue 3. YcBOUTbh MEXaHNU3Mbl 00€3BPEKMBAHMSI BELIIECTB B IICUCHH.
3.1. 3HaTh OCHOBHI ()YHKIIMOHHPOBAHUSI MHUKPOCOMHOM CHCTEMBI OKHCJICHHUS KaK IMyTH MeTa-

oonn3zMa OHAOI'CHHBIX U TY>KCPOAHBIX COGHHHCHHﬁZ
RH, O,

SH, —» HA):[CI)H'H+ — ®naBonpoTenH —> HUTOXPOMP 450 <‘ ROH, H20.

TakuMm crmoco6oM TUAPOKCUIUPYIOTCS CTEPOUIBI B Ipoliecce 00pa3oBaHUs TOPMOHOB KOPBI
HaJIMTOYEYHUKOB, AT JIEKaPCTBEHHBIX MPENapaToB U Uy>KEPOJIHBIX COCTUHECHHI.

B pesynbTate rugpOKCHIMPOBAHUS YMEHBIIAETCS TOKCUYHOCTh M TOBBIIIAETCS PACTBOPU-
MOCTh KCEHOOMOTHUKOB, YTO CITIOCOOCTBYET BBIBEJCHUIO UX U3 OpraHu3Ma. MHOTrue JIeKapCTBEHHBIC
BellleCcTBa, HarpuMep, heHodbapouTan, cnocoOHbI HHAYIIMPOBATH CHHTE3 MUKPOCOMHBIX (DEPMEHTOB
U nuToxpoma Pysp.

3.2. 3HaTh, 4TO KOHBIOTAIMOHHAsA (pa3a HeoOXoamma JIsi 00pa3oBaHMsI MAaTOTOKCUYHBIX U
JIETKOBBIBOJIMMBIX MPOJYKTOB METa0O0IM3Ma JIEKAPCTB M MOXKET MPOTEKATh KaK CaMOCTOSITEIbHBIN
3Tarn 00e3BpPEeKUBAHMSL.

3.3. 3agaua. nsa uccnenoBanus 00e3BpeKUBAIONICH (QYHKIINU MTEYSHH MAI[UEHTY Ha3Haue-
Ha npo6a KBuka. [Tociie mpuema GeH3oara HaTpUsi YPOBEHb THIITYPOBOM KHUCIOTHI B MOUe 00cTey-
€MOT0 TIOBBICHJICS, YTO CBUAETEIHCTBYET O HOPMAIbHOW JETOKCUKAIIMOHHOW (PYHKIIMU TICUCHHU.
Kakoe BemiecTBo mpuHUMaET yyacTHe B 00€3BPEKUBAHUN ATON CONU?

A. DADC. b. Lepynonnazmun. B. ¥V /®-rarokypoHOBas KUCIIOTA.

I'. Taypus. J. I'nuun.

34.3anmava. Y 00npHOTO MHPEKIIMOHHBIM T€aTUTOM MPOU30ILIO OOECIIBEUNBAHHE Kalla.
C oTCyTCTBHEM B KHMIIIEYHUKE KaKOTO MPOAYKTa pacraja OmMpyorHa 3TO CBA3aHO?

A. Konponopdupuna. b. Crepkodununa. B. bunusepauna. I'. Bepaornoouna.

Hpaeuﬂbuocmb p@W@HMﬁ npoeepovme, conocmasue ux ¢ dImajioHamu omeemoe
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IIpoBepbTe Bamm 3HaHUA (CAMOKOHTPOJIb YCBOCHHSI T€MbI)

3a0anue 1. Jlns mpenoTBpaIleHUs] pa3BUTHS THNEPOMIMPYOMHEMHH Y HOBOPOXKIEHHOTO
BCJICJICTBHE HECOBIIAJICHUS Y MaTepu U peOCHKA pe3yc-(pakTopa OEpeMEHHOM Nepel poaaMu PEKo-
MeH0BaH (peroOapOuTan. Beibepute oTBET, 00BSCHSIONMNN, C KAKOW 1IEIbI0 B JAHHOM Cllydae ObLI
Ha3HAYEH 3TOT Ipernapar:

A. B xauecTBe CHOTBOPHOI'O CPEJICTBA.

b. JI1st vHaKTUBAIMH KOMIIOHEHTOB MHKPOCOMHOT'O OKHCJICHHSI.

B. [Ins cHmkeHUst pacCTBOPUMOCTH OMIIMpPYOUHA.

I'. Kak nHIyKTOpa NEYeHOYHBIX (PEPMEHTOB IETOKCUKAITUH.

/1. B kauecTBe JIMMOTPOITHOTO CPE/ICTBA.

3aoanue 2. Tlpn mabopaTopHOM OOCIIEOBAaHHH OOJBHOTO JKEITYXOH MOJIy4eHBI CIEAYIOIIHNE
JaHHbIE: 00lIlee CoJepkKaHUE B CBIBOPOTKE KPOBU OmiinpyonHa — 60 MKMOJIB/JI, IPSIMOTO OMIIUpY-
OuHa — 43 MKMOJIB/J, B MOYE OMNpeeNsieTcs MPsIMON OWIMPYOMH W OTCYTCTBYIOT YPOOWJIMH M
crepkoOmInH. Kakoii Buj xenTyxu y JaHHOTO 00JbHOr0?

A. [lapeHxumaTo3Hasl.

b. I'emonuTnueckas.

B. O6typaunoHnHas.

3aoanue 3. Jns oueHKH (YHKIMOHAIBHOI'O COCTOSIHMS IEYEHHM Yy OOJBHOIO HCCliefoBaHa
OKCKpenHrs KUBOTHOTO MHIMKaHA. VHAMKaH o0pasyeTcs B pe3yibTare 00e3BPE)KUBAHHS B MEUCHU
MH/IOKCWJIa — TMPOJYKTa THUEHUS aMHUHOKHUCIIOTHI TPUNITO(aHa B TOJICTOM KuliieyHuke. Kakoe Be-
IIECTBO YYaCTBYET B 00€3BPEKUBAHUN ITOTO TOKCHYECKOTO COSIMHEHUS?

A. DADC.

b. Y/1®-rnrokypoHOBask KUCJIOTA.

B. I'munus.

I'. llepynonna3MuH.

. Taypun.

3aoanue 4. MetonoM nudpepeHIHaTbHOrO HEHTPU(YTUpoBaHUs KJIETOK MeueHH Obuia Io-
JydeHa MUKpOCOMHas (¢pakiusi. MUKPOCOMHOE OKHUCIEHHE — 3TO Croco0 00e3BpEeKUBAHUS TOK-
CHUYECKHUX BEIIECTB B I€4eHU. BpiOepuTe KOMIOHEHT 3TOM 1IETIH OKUCICHUS:

A. [lutoxpom as.

b. [lutoxpom c.

B. Iutoxpowm b.

I'. IIuTOXpOM Paso.

. Llutoxpowm cj.

3aoanue 5. B Mode 00ILHOTO OOHAPYKEHBI B OOJBIIIOM KOJTUYECTBE AMUHOJICBYIMHOBAS KHC-
noTa, mopdoOmMHOreH W mophupuHEL. Moua TpH UIMTETFHOM OCBEIIEHWU MPUOOpena TEMHO-
KpacHbIM BUHHBIN 11BET. KaKkyro maToI0ruI0 MOKHO MPEANOI0KUTH B IAHHOM ciiy4yae?

A. IleueHouHas KenTyxa.

b. Dputponostudeckas moppupus.

B. I'emonutrueckas kenryxa.

I'. IleueHouHas nopdupus.

. Tamaccemus.

3aoanue 6. bompHOMY € KUPOBOW MH(PMIBTpAIMEH TICUeHN Ha3HauYeHa PACTUTEIHLHO-MOJIOYHAS
nueta. JlepuuuT Kakux JUIOTPOIHBIX BEIECTB BOCIIOIHAIOT PEKOMEHIOBAaHHbIE TIPOTYKThI?

A. HeHachpleHHBIX KUPHBIX KUCIOT. b. HachIEeHHBIX )KUPHBIX KUCIIOT.

B. Kpeatuna. I'. MetnonuHa.

. CepoTonuHa. E. Kanpnuronuna.
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ITAJIOHBI OTBETOB K PeLICHHUIO 3aaHU I
JInst caMOTNIpOBEPKHU UCXOJAHOTO YPOBHS 3HAHUM:
11-B;12-A;2-5b;3.1-B,I;32-A,b.
Jl1g camocTOsATENbHON pabOTHI:
1.5 — mupysat + HAJTHH" <> naxrar + HAJT'.
[Tpu npueme aaKorosi OTMEYaeTCsl TUIIOTITIOKO3eMHUS,
IIOTOMY YTO B 3THX YCJIOBHSX B KJIETKaX EUYEHN CHUYKAETCS
KOHIIEHTpaIUsl TUPYBaTa, YTO IPUBOJUT K CHHXKEHHUIO CKO-
POCTH IJIIOKOHEOT€HE3a, SBISIOLIET0Cs Ba)KHBIM UCTOYHU-
KOM TJIFOKO3bI KPOBH.
17-A,b,B,T,E,3;2.1-b;22-A;33-/11;3.4-b.

JlabopaTopnasi paéora (60 MuHyT)
HNHCcTpyKIUS K NPAKTHYECKOMY 3aHITHIO

PaGora 1. Hccnedosanue Konnoudoycmouuugocmu 6enkos cbl6OpOmMKU Kposu

[Ipo6a BenbrMana B Mmogubukanuu Tens

Ipunyun memooa. Peakuyst OCHOBaHa Ha TOM, YTO OCJIKHA CBIBOPOTKH KPOBH IPH 100aBICHUU
pacTBopa XJIOPUCTOTO KaJbIUs ONMpEeAeIEHHOW KOHIIEHTPAIMK U TOCIeIYIOIeM HarpeBaHUH BbIIa-
Jal0T B BUJIE€ XJIONBEB B 0CAJO0K (IIPOUCXOIUT HAPYILLIEHUE KOJUIOUJHON YCTOMUYUBOCTH).

Xoo onpedenenus. K 4,9 mn Boasl npubasistor 0,1 MII CBIBOPOTKH, COIECPKUMOE MPOOUPKHU
MEPEMEIINBAIOT IyTeM €€ ONPOKHIBIBAHUS (IIPH ATOM IMPOOMPKY MOXKHO 3aKPBIBATh OOJBIINM
nayneleM) 1 3ateM npunusatot 0,1 mi 0,5% pactBopa xj0pucToro kKaibius (u3 nuneTkd Ha 1,0 M
WIN KamneJIbHHIIbI, eci 00beM Kaxaoi kammu coorBercrByer 0,05 mi). Coxmepkumoe npoOUpKU
BCTPSIXMBAIOT U HArpeBarOT HaJ IJIaMEHEM CHUPTOBKHU /10 OJHOKPATHOTO BCKUIIAHUS CMECH. 3aTeM
NPOOUPKY OXJAKIAIOT U CMOTPAT Yepe3 Hee Ha cBeT. Ecin xionbs B mpobupke He 0OHAPYKUBAIOT-
cs1, To B Hee aobasmsitoT emre 0,1 mu CaCly; u pacTBOp BHOBH HarpeBaroT 110 KureHus. [Ipomnenypy
MOBTOPSAIOT J10 BBINAJCHUS XJIONBEBUIHOIO OCa/iKa. 3anuchiBatoT oomuit oosem CaCl; (B M), 10-
OaBJIEHHBIN B TPOOUPKY.

Ilpumeuanue. ChIBOPOTKa Il UCCIIEAOBaHM JIOJDKHA OBITH CBeXell (xpaHsieiics He Oolee
24 yacoB OT MOMEHTA B3sITHs), O€3 CJIEIOB TeMOJIH3a.

Pesyabrar:

Knunuxo-ouacnocmuueckoe 3umauenue peakyuu 6elbmMand. PEAKIUS KOATYISALUUU C
XJIOPUCTHIM KasibliieM (TI0 BEIbTMaHy) MOXET H3MEHSTHCS B JBYX HAMPABICHHUSX: B CTOPOHY
YKOPOUYEHHUS KOATYJIAIIMOHHON JICHTHI WU €€ YIUTMHEHUS (CM. CXEMY).

CaCl; (Mmm) 1,0 09 08 0,7 06 05 04 03% 03 02 01
CyxeHue (CIBUT BJIEBO) Hopma Pacmmpenue (caBur BpaBo)
YkopoueHne Y nnuHenue
DKccyaaTbl, HEKpO3bl, OITYXOJIU ®uOpo3bl, NOBPEXKICHUS IEUEHU, TEMOJIN3
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['maBHBIC IPUYHUHBI, KOTOPBIE BEAYT K yIUTMHEHHIO MOJOCKHI (KOAryIsus, HACTyHaromas npu
nobasnennn menee 0,4 mi CaCly), — 310 GuOpO3HbIE M MPOH(EpaTHBHBIE MPOLIECCH, TOBPEKIC-
HUS MAPCHXUMBI IMEYECHU W TeMOJIMTHYECKUE coCTostHMsI. COBUT BIIPABO OTMEYAETCS MPHU OOJIEe3HU
BborkuHa, nupposax, ocTpoil xenToi aTpoduu ne4eHu, Majasipyuu, rmocie nepeaIuBaHusl KpoBH, ayTo-
reMOTEPANUU U TP MHOTHX BOCIATUTENBHBIX 3a0oneBaHusX. CUUTAIOT, YTO Y/UIMHEHHUE KOAryJs-
[IMOHHON MOJIOCHI OOYCIIOBJICHO MOBBIIICHUEM COAEPKAHUS Y-TJIOOYIMHOB, CHI)KAIOMINUX CTaOWIIb-
HOCTH CHIBOPOTKH.

YKopodyeHHe KOaryysiMOHHOM MOJ0CH (KOoaryJsius, HacTymnaromas npu 1o0aBieHuu 0osee
0,6 mn CaCly) oOHapyKHUBaeTCs TIPH OCTPHIX BOCIAIUTENBHBIX W 3KCCYJATHBHBIX mporeccax. B
ATUX CIyYasX YBEJIMYUBACTCS KOJUYECTBO O- U [-TJIOOYIMHOB M 3a CUET ITOrO MOBBIIIACTCS CTa-
OWJIBHOCTH CHIBOPOTKH (dKCCynaTHBHas (a3a peBMaTHU3Ma, aKTHUBHBIA IpoOIEcC TyOepKyiesa Jer-
KX, Hepo3bl, MakporinoOyIuHeMusi BanbaeHmrpema, o-, [-I1a3MOMUTOMBI, 3710KaUYeCTBEHHBIC
OITYXOJIH, SKCCYAATUBHBIN MEPUTOHUT, HEKPO3bI, OOJbIINE MOTEPHU KHUAKOCTH, OCTPbIe HH(EKIIMOH-
Hble 3aboneBanus). KpaiiHee yKOpoueHHE KOAryJsIMOHHON JIEHTHI (OTpulIaTelIbHAs Mpoda)
Ha0II0/1aeTCs IPU OCTPOM PEBMATH3ME.

BoiBoa:

PaGora 2. Onpeodenenue codepiricanusn oouiezo OunupyouHa 6 coleopomKe Kposu

Ipunyun memooa. JlnazopeakTuB oOpazyeT ¢ pacTBOPUMBIM OMIHPYOMHOM a300UIUpPYOUH,
OKpAallIeHHBIA B PO30BbIN 11BeT. IHTEHCUBHOCTh OKpPACKH pacTBOpa a300MIMPYOMHA TPOIOPIHO-
HaJbHA KOHIIEHTpAIUU OMIMpyOMHA U MOXET OBITh OIpeesieHa KonopuMmerpuiecku. Konbrorupo-
BaHHBIN (MPsAMOW) OMIMPYOUH JaeT MPSAMYIO PEAKIUI0 ¢ JUa30peakTUBOM. HeKOHBIOTUPOBAHHBIN
(HempsiMOii) OMIIMPYOHH MOXKHO TIEPEBECTH B PACTBOPUMOE COCTOSHUE 100aBIEHUEM K CHIBOPOTKE
KPOBH ATHJIOBOTO CITUPTA.

Xoo onpedenenus. B uenTpudyxHyro npoObUpKy OTMEpHUBatOT 1 MII CBIBOPOTKH KPOBH, 2 MJI
STHJIOBOTO CIIHPTA, TIIATEIHHO IMEPEMENIHBAIOT COACPKIUMOE CTEKISTHHOM Maiovykon M neHTpudy-
rupytotT 15 muH npu ckopoctu 3000 06/MuH. 3aTeM CIUBAIOT HAA0CAIOUHYIO )KUJIKOCTh B JAPYTYIO
npoOupky u no6asinsa0T K Hel 0,25 M auazopeaktuBa. [Ipy 3TOM MosBIsETCSl KpacHO-PO30BOE
OKpAalllMBaHUE, WHTEHCHBHOCTb KOTOPOTO OmpenensioT udepe3 10 MUHYT, U3Mepsis ONTHYECKYIO
IJIOTHOCTH MTPOOBI TTPOTUB BOJBI B KIOBETE IMIMPHUHON 5 MM mipu 3eneHoM cBeTtodmibTpe (500-560
HM). [lapanienbHO KOTOPUMETPUPYIOT CTaHAAPTHBIN pacTBOp a300MIMPYOHHA, COOTBETCTBYIOIIUI
koHIeHTpanuu ommupyounna 0,4 mr% (Ce,).

Pacuet npousBogaT o popmyie:

Con (MF%) =FEon Cer / Eer

Orser:

B HopMe koHuIeHTpauusi oOmiero OwnnpyOuWHa B Iula3Me (CHIBOPOTKE) KPOBU COCTaBIISIET
0,5-1,2 Mr% (8,55-20,52 mxmonw/m). 75% ero KoiaudecTBa MPUXOAUTCS Ha JIOJIO HEMPSMOTo Ou-

nupyOunHa.
Knunuko-ouacnocmuueckoe 3nauenue uccied08anus NUeMeHmHo2o0 00Mena. OJUH U3 BaXKHBIX
IMPHU3HAKOB HApPYIICHHUA MNHUIMCHTHOI'O oOMeHa — IIOSIBIICHUE KCITYyXHU, KOTOPOC OTMECUACTCA

OOBIYHO TIpU YpOBHE OmiHpyOuHA B KpoBU 27-34 MKMOIB/I U OoJiee. KPOBb HOBOPOXKIACHHBIX,
0COOEHHO HEJIOHOIICHHBIX JCTeH, OTIMYaeTcs O0o0Jiee BBICOKMM COJCpKaHHEM OuinpyOuHa
(pu3nonornueckas xkenryxa). Habmomaemoe co 2-3-ro a0 7-10-ro AHS KU3HM YBeIHYCHUE
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KOHIICHTpalMu OWanpyOMHa, B OCHOBHOM 3a CYET HEMpPSIMOIo, CBs3aHO C ()YHKIIMOHAJIBHOMN
HEJIOCTAaTOYHOCTBIO  TI€YEHH, B  YAacTHOCTH, MAaJOW  aKTUBHOCTBIO  (depmeHTa  yad-
TIIIOKYpOHHUATpaHC(epa3bl, HEOOXO0AUMOTO AJIsi 00pa30BaHUs MPSIMOTO OMIMpyOrHa.

I'emonumuueckaa yncenmyxa (HaaneUCHOUHAS) — YCUNEHUE 2eMONU3A IPUMPOYUMOS, UITO
NPUBOANUT K YCHJIECHHOMY OOpa30BaHHIO HEKOHBIOTUPOBAHHOTO OMWJIMPYOMHA, TaK Kak IEYCHb HE
YCIICBAET €TO CBS3BIBATD.

Ilapenxumamosnaa sxcenmyxa (NeUCHOUHASA) — HapyuieHue QYHKYUU NeyeHOUHbIX KIemoK.
MoskeT OBITH BBI3BaHA TAKXKE HACJICACTBEHHO OOYCIIOBJICHHBIMH JAe(eKTaMu B TpoIeccax TpaHc-
nopTa ommupyOrHa 1 00pa30BaHUs TUTIIOKYPOHHIA OMIHPYOUHA.

Mexanuueckas ycenmyxa (00TypalMoHHas1, TIOANICUCHOUHAS ) — 3A0EPAHCKA OMIMOKA HCENYU.
Bo3nukaeT npu nepenoJHeHNH KEeTYHbIX IMyTel BCIEICTBHE 3aKyIIOPKH, pa3pbiBa UX M TMOCIEAYIO-
IIEro MePexo/1a KEIYH B KPOBb.

TspxecTb )KeATyXH OOBIYHO COOTBETCTBYET YPOBHIO Omnnpyounemun. [IpuHATO cuuTaTth, 4To
XKeNTyXa MpOTEKaeT B JIETKOW (opMme, eciu cojepkaHue OmmupyOnHa B I1a3Me (CBIBOPOTKE) HE
MPEBBIMACT 85 MKMOJB/JI; YPOBEHb ero 86—169 MKMOJIB/II CBUIECTENBCTBYET O CPEAHETSIKENION, a
cBbiie 170 MKMOJIB/T — 0 TsKeIoU (hopMe KeNTyXu.

BriBoa:

Iloonucv npenooasamensi:

26. IEPEYEHB BOITPOCOB I IIOAT'OTOBKH K KOJIVIOKBUYMY 110 TEMAM:
«'OPMOHBI, BUOXUMUSA TIEYEHUN»

1. CgoiictBa ropMoHOB. OCOOEHHOCTH OMOJIOTHUECKOTO AEHCTBUS.

2. Peuentopsl k ropMoHaMm, Kiaccu(uKanus, CTpoeHue MEMOPAHHBIX PELENTOPOB.

3. G-0Oenku, ux pojiab B MEXaHU3ME JIEHCTBHS TOPMOHOB, CBSI3BIBAIOLIMXCS C MEMOpPaHHBIMU
peLenTopamH.

4. Tlepeuncnutb 3¢(HeKTOpHBIE CUCTEMBI U BTOPUYHBIE TOCPEIHUKU TPOBEICHHUS TOPMOHAIb-
HOTO CUTHAaJNa B KJIEeTKY. MexaHu3Mbl 00pa30BaHUs BTOPUYHBIX TOCPEIHUKOB.

5. Pounb kanpuusg B MEXaHU3ME NEpeadyd TOPMOHAIBHOTO CUTHATIA.

6. PacTBOpmMas u MeMOpaHOCBsI3aHHASI T'yaHWJIATIIKIIA3bl, MEXaHU3M aKTHBAIINH, pealTu3aIis
addexra.

7. 3HaTh KOHKPETHBIE MEXaHU3MBI MPOBEACHUS CHTHAJAa B KJIETKY M B CaMoOil KJIETKE 0
HACTYIUIEHUS] MeTaboandeckoro agdexra. MexaHu3Mbl YCHIIEHHS TOPMOHAIBHOTO CUTHAJA
B KJICTKE.

8. T'opMoOHBI — OeNKH: TPOCThIE W CIOXKHBIE. MecTo 00pa3oBaHMsI, TPUMEP MOJEKYISIPHOTO
JNCUCTBUS.

9. T'opMOHBI — TPOU3BOTHBIE AMHHOKHUCIIOT. MecTo 00pa3oBaHUs, MEXaHU3MBI MOJIEKYJISIPHO-
IO JICUCTBUS.

10. O6ue MpUHLIMIIBI CHHTE3a TOPMOHOB O€JIKOBO-TIENTHIHONW MPUPOIBI.

11. O6ue NpUHLIUIIBI CHHTE3a TOPMOHOB CTEPOUIHOM MPUPOIBI.

12. Bazonpecun, MecTo cMHTe3a U CeKpelun. XuMHUecKas mpupoja. THUIbl penenTopoB Ba3o-
MIPECCUHA U BHYTPUKIICTOYHBIC CUCTEMBI IIepeiadll TOPMOHAIIBHOTO CUTHAIA OT 3THX peLer-

TOpOB. MexaHu3M MPOBEACHUS CUTHAJA 10 HACTYIUIEHHsI MeTabonnyeckoro 3¢ dekra. Biu-
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

sTHUE Ha MeTabonu3M u QyHKIuu B opranu3me. HecaxapHbriii auadeT (MpUYUHBI pa3BUTHS,
CHMIITOMBI, JICUCHHUE).

CoMaroTpoIuH: penenTop cOMaToTpornHa, MexaHu3M MPOBEACHUs CUTHAJA JI0 HACTYILIe-
HUs Metabonmdeckoro 3¢ dekra, opraHpl-MUIICHH, BIUsSHHE Ha MeTabonusM. [laTomorus,
CBsI3aHHAs C TOPMOHOM pocTa (M30BITOK M HEIOCTATOYHOCTh TOPMOHA).

Honconepxaiiue rOpMOHBI IIMTOBUIHON JKeje3bl. XUMHUYECKas IPUPOJIAa, OCOOEHHOCTH
CUHTE3a, MEXaHW3M TPOBEJCHUS CHUTHAJIA JI0 HACTYIUICHUs MeTabonmdeckoro 3¢ddexra,
BJIMSIHUE HA KOHKPETHBIE META0OIMUECKUE MYTH.

I'mokaron. Xumuueckas mpupoja, MECTO CHUHTE3a, MEXaHHM3M IPOBEJIEHUSl CUTHAla 0
HACTYIUICHHUsS] MeTaboanueckoro 3gdekra, BIUsIHUe Ha MeTaboI13M YIJIEBOAOB U JUIUIOB.
3HaTh KOHKPETHBIE CXEMbI METa0O0JINYECKUX MTPOLIECCOB.

I'opMOHBI MO3roBOro BelIeCTBa HAANOYEYHUKOB. XMMHUYECKass MPHUPOJA, CXeMa CHUHTE3a,
MEXaHHU3M MPOBEACHUS CUTHAJIA 10 HACTYIUICHUS MeTaboIuueckoro 3gdekra.

["'opMOHBI KOpBI HAATIOYEUYHUKOB: TJIFOKO- U1 MUHEPATIOKOPTUKOUIBL. XUMHUYECKas MPUPOA,
O0COOCHHOCTH CTPOEHUS PELENTOPOB, MEXaHU3M MPOBEACHUS CUTHAJIA 10 HACTYIICHUS Me-
Tabomuueckoro 3¢ (ekra, BIUSTHUES HA META00IH3M.

Wucynmua. XuMudeckasi Ipupoia, 0COOCHHOCTH CHHTE3a, CTPOCHUE PELENTOPOB, MEXaHHU3M
MIPOBEJICHUS] CHTHAJIA 10 HACTYIUIEHUs MeTabonndeckoro addexra. Bnusaue nHa merabdo-
JIU3M YTJIEBOJIOB, JIUTIUIOB, O€IKOB. 3HATh KOHKPETHBIE CXEMbl META0OIWYECKUX IPOLeC-
COB.

[TonoBbIe TOPMOHBI, XUMUYECKasi IPHPOJIA, OCOOEHHOCTH CTPOCHHUS PEIETITOPOB, MEXAHU3M
MIPOBEJICHUS CHTHAJA JI0 HACTYIICHHUS MeTabomu4aeckoro s dekra.

Caxapublii nuabet. Hapymenus oOMeHa yrieBoJoB, OMOXUMUYecKasi AMarHoCTUKa, TUArHo-
CTHYECKOE 3HaUeHHUE MNIMKEMUYECKUX KPUBBIX MPU CaxapHOW Harpyske.

Caxaphblii [uabeT: MeXaHu3M KeTOHEMUH M HapylIeHHe peakiuil IUKOo3UIupoBaHus. Me-
TabOJIM3M TIIIOKO3bl B MHCYJIMHHE3aBUCUMBIX TKaHsIX. BoccTaHOBUTENBHBIM MyTh OOMEHa
TJIFOKO3bI, €r0 poJib B HOPME U MIPU caxapHoOM Jualere.

Iledens kak raaBHbIN oprad romeocta3a. @yHKIUN EUEHH.

Posnb neuenu B oOMeHe yriieBoi0B. 3HaTh KOHKPETHbIE CXEMbl META00INYECKUX MTPOIECCOB.
MexaHu3M runepiaakTaTeMUy U TUIIOTJIMKEMHUH TIPH aTKOTOJIbHOM TOKCHUKO3€.

Ponw neyenn B oOMeHe 0eNIkoB. 3HaTh KOHKPETHBIE CXEMBI META00IMYECKUX MPOIIECCOB.
Pone meuenn B oOMeHe JUMUI0B. MexXaHu3Mbl Pa3BUTHS KUPOBOK MHOMUIBTPAIIMN U JeTe-
HEepalMy MeyeHu (B TOM YHciie P alKorojau3Me). 3HaTh KOHKPETHBIE CXeMbl MeTaboInye-
CKHUX TIPOIIECCOB.

AnTHTOKCHYEeCcKass (QyHKnus mnedeHH. OOe3Bpe)KMBAHHWE B IMEYCHW TOKCHYHBIX BEIIECTB,
HOPMAaJTLHBIX METa0O0JIMTOB, JIEKAPCTBEHHBIX MPETIapaToB.

Pois meueHn B murMeHTHOM oOMeHe. brocuHTe3 reMonpoTenHOB U ero peryismnus. Pacnan
remoryioonHa B kierkax POC. Metabonu3m sxemyHbIx nurmMeHToB. [lophupun.

Kentyxu. [IpruarHbl BOBHUKHOBEHUSI. MeXaHU3Mbl Pa3BUTHS MATOJIOTHYECKUX W3MEHEHHH.
JIaGopatopHasi IMarHOCTHKA.

broxumuyecknue MeTo/1bl TMarHOCTHKY 3a00JIeBaHHM MTEUYEHH.
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27. TEMA: ®U3UKO-XUMHWYECKHUE CBOIICTBA KPOBU. BY®EPHBLIE CBOVICTBA
CBIBOPOTKH. ONPEJEJEHUE IEJJOYHOI'O 3AIIACA KPOBU U
XJIOPUJIOB

AKTYaJIbHOCTH TeMbI

XUMHYECKUil COCTaB KPOBHU B OIPEEIICHHON CTETIEHH OTPa’KaeT COCTOSHIE 0OMEHA BEIIECTB
B opranu3me. Pasnuunbie 3a005IeBaHUS CONPOBOKIAIOTCS M3MEHEHUEM COJCpKaHUS B KPOBU TEX
WIN WHBIX BellecTB. bHoXuMMu4eckuii aHanu3 KpoBH IMPOBOJUTCS C IIEJIbI0 TUArHOCTHKH U audde-
PEHLMATBHON JHArHOCTHKY 3a00JI€BaHMIA, YCTAHOBIICHHUS MPOTHO3a OO0JIE3HN M OLEHKU >PQeKTHB-
HOCTH IPOBOAMMOTO JieueHHs. Ha 3aHATUM CTYyIEHTHI paccMaTpuBaOT OCHOBHBIE ITOKa3aTenn OMo-
XMMHUYECKOTO aHAJIN3a KPOBH, 3aKPEIUIsis 3HAHUS O MIPOMCXOXKIICHUN BELIECTB KPOBH.

ean 3ansaTus

N3yunTh U3NKO-XMMHYECKHE CBOMCTBAa KPOBH, 3aKPEMHUTh 3HAHUS O MPOUCXOKICHUU KOM-
MIOHEHTOB IUIa3Mbl KPOBH U UX (PU3UOIOTMUYECKUX KOHIEHTpalusiX, OypepHbIX cHUCTeMax KPOBH,
CTPOCHHHU U Q)yHKHHOHHpOBaHI/II/I FCMOFJIOGI/IHa, TPpaHCIIOPTC I'a30B KPOBbIO M MCXAHU3MaX Pa3BUTHA
THITOKCUH, JTUarHOCTHYECKOM 3HAYCHUH Han0oJjIee BAXKHBIX OMOXMMHUNYECKHX KOMITOHEHTOB KPOBH.

TpeGoBanus K HCXOAHOMY YPOBHIO 3HAHMI

s nonnozo yceoenus: memvl HeOOXOOUMO NOBMOPUMb U3:

—  obwell xumuu:

* OCMOTHYECKOE U OHKOTHYECKOE JaBJIeHHE, BOJOPOAHBbIN moka3zarenb, pH kpoBu, Oydep-
HBIE CUCTEMBI, TATPOMETPUUECKHE METO bl AaHATIN3A;

— OUOOp2aHUYECKOU Xumuu:

* CTpPOEHHUE U CBOMCTBA reMOrI00MHa;

—  HOpMmanbHOU Qusuonozuu:

= reMoryioouH ((yHKIUH, IPOU3BOIHBIE U aHOMaJIbHbIE (POPMBI), OOIIHI aHaIN3 KPOBH;

" anuz03 U alKajos;

—  Ouon02uYecKoil Xumuu:

* CTpPYKTypHas opraHusanus 0eIKoB, Kiaccudukanus O6eiIKoB;

* 0COOEHHOCTH MeTa0O0JIN3Ma SPUTPOLIUTOB;

* myTH ucnoab3oBaHus Oy B KIeTkax; myTH oopazoBanus CO; B KileTKax

JlJ1si NpOBEPKHU MCXOAHOT0 YPOBHS 3HAHMI BBINOJHHUTE CIeAYIOIINE 3aJaHU:

3aoanue 1. HenoctaToyHOCTh KaKUX (PEPMEHTOB 3PUTPOLIUTOB COMPOBOKAACTCS UX TEMOH30M?
A. T'mroko30-6-hocdaraerunporenaspl. b, [IupyBaTKkuHA3HL.
B. IIupyBatneruiporeHassl. I'. M3oumtparaernaporenassl.  [I. Aprusassl.

3aoanue 2. B KpoBU HOBOPOKIEHHOTO C YETKO BBIPAKEHHOW CHUHIOUIHOCTHIO HOCOTYOHOTO
TpPEyrojibHUKa OOHApYXEH IOBBIIICHHBIH YPOBEHb AHOMAJIBHOTO TI'€MOIIOOMHA C BaJICHTHOCTBIO
kenesa 3", Kak Ha3pIBaeTCs 3TOT AaHOMAIBHBIH FeMOTTO0HH?

A. Metremornodun.  b. KapOokcuremornobun.  B. Oxcuremorno6us.

I'. Kaporemornobun. 1. 'emorioous S.

3aoanue 3. B cxeme MeTaboau3Ma SpUTPOLIUTOB (CM. HUKE) YKAKUTE:

A. ®epmeHTbl, o0o3HaueHHble IHdpamu 1, 2 u 1. 1. (6apuanmer omeemos. 6-pocdo-
(bpyKTOKHMHA3a, TeKCOKMHA3a, MHUPYBAaTKWHA3a, ajibjojiaza A, TIyTaTHOHIEPOKCHIa3a, TIIyTaTHOH-
penykTasa, TpruozodochaTruzomepasa, rioko30-6-pocharaerunporenasa, audocdoruuneparmyTa-
3a, 6-pocdormrokonareruaporeHasa, pocdorekconsomepasa, pochornumeparknnasa, TIAIEPaTb-
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nerundocdaraeruiporeHasa, Karauasza, CylMmepoKCHUAINCMYTa3a, JaKTaTACTHAPOTreHa3a, METTeMo-
TJIOOMHPETYKTa3a).

B. KodepmenTsl, 0603Hauennble 6ykBamu A, b (sapuanmer omsemos: HAJI', HAI®™).
B. Peakniuu, obecnieunBaronue 3putporuThl ATO.

I'. TIpouecc, obecneunsaromuii spurporutsl HAJIGHH'.J]. depMeHTH aHTHOKCHIAHTHON
3aIUTHI.

E. Annocrepudeckuii peryisiTop, CHUYKAIOIINK CPOJICTBO TE€MOTIIOOMHA K KUCIOPOY.

ATOD

6
I'nroko3a \-> I'nroxo30-6-¢ocdar 0,

I'ssr 2H,0

9
DpykT030-6-hochar X X
2I'SH HZO

AT®
10 i/

®dpykT030-1,6-1udochar

2

Pu6030-5-ochar

'uuepansaerna-3-gocdar —> OJIA
CynepokcuIHbI aHUOH-
N ﬁ 4__\/’ pazukan Oy _»\ 5
2 X . A
" BH, Hs (Fe™) Morekyina O, \
v 2H"

1,3-Tudocdormuiepar

17
14
ATO

3-dochormmuepar b
ATO BH,

16
2 > »  Jlakrar
dochoenonnupysar I1BK <

MeTaboar3M SPUTPOIUTOB.
AK — ackopOunoBas kucnora, TAK — gernapoackopOUHOBAsI KUCIIOTA,
A,b — xobepmentsl; AH,, BH, — BoccTaHOBIIeHHBIE KODEPMEHTEHI.

¥ 2,3-Iudocdormumepar

A

Hpa6uﬂbHOCWlb peweﬂuﬁ npoeepovnie, conocmaeue ux ¢ ImajiloHaAdMu omeenioes.

Bonpocsl qus o0cyxaeHus

1. Xumuyeckuil coctaB miaa3Mbl KpoBU ((PHU3HONIOTHYECKHE KOHIIEHTPAIlMM Hamboyiee BaX-
HBIX KOMIIOHEHTOB IIIa3Mbl KPOBH M UX TPOUCXOXKIeHUE). brnoxuMuvecknii aHanmu3 KPOBU U €TO
3HAa4YEeHUE B XapaKTEPUCTUKE COCTOSHUS 3/10pPOBbS UEIOBEKA.

2. Baxueiimme OydepHble cHCTEMBl KPOBH: OMKapOOHATHasI, TeMOTJI0O0NHOBasI, GochaTHas,
OenkoBass (KOMIIOHEHTHI M MX COOTHOILIEHHE, MEXaHU3M ICWUCTBUS, eMKOCTh). IIpencraBienue o
HapYIICHUSX KUCIOTHO-OCHOBHOTO COCTOSTHHS (all103, alKajos).
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3. benxu sputponutoB. CTpoeHue reMoriodnHa, reMa, riao01Ha; pa3HOBUIHOCTH (HOpMalb-
HBIC ¥ aHOMAJIbHBIE) W MIPOU3BO/IHBIE TEMOTJIOOMHA.

4. JlpixarenbHas (QPyHKIUS KPOBH. DPUTPOLMTHI KaK IJIABHBIM yYaCTHUK TPAHCIIOPTa Ta30B
KPOBBIO (pOJIb TeMOrio0nHa 1 KapoaHruapassl). OOpaTumMoe CBSI3BIBAHUE KHUCIIOPOJA U YTIIEKUCIIO-
ro ra3a Kak crnoco0 TpaHCIOpTUPOBKU (MexaHu3Mbl cBsi3biBaHHsS CO2 u Oz ¢ reMorioOnHOM, KO-
OIIEPaTHBHOE B3aUMOJCHCTBHE CYOBEIMHHUI] TeMOTIO0NHA, PEryJIALys HACHIICHUS T'eMOrJIo0nHa
KHUCJIOPOAOM U Auccouuanuu okcuremorioouna (pH, 2,3-nmudochorauuepar, remneparypa)). ['u-
nokcusi, HOpMbI, MEXaHU3MBI Pa3BUTHSL.

Jlureparypa
OcHoBHas1
1. Buonoeuueckaa xumus / B. K. KyxTa [u np.]. M. : Buaom ; Musck : Acap, 2008. C. 549 — 551, 585-598.
2. bBuonoeuuecxas xumusi / A. J1. Taranosud [u 1p.]. Musck : Bomr. mik., 2013. C. 376-395, 521-541.

3. Koncnexm nexumii.
JonoaHuTenbHast

1. Mappu, P. buoxumus yenoBeka : yueO. : B 2 1./ P. Mappu [u ap.] / mep. ¢ aurn. M. : Mup, 1993. T. 1. C. 52-62.

3anaHus 1S CAMOCTOSATEILHOM PaGoThI

3aoanue 1. TloBTopute U 3aIOMHUTE OMOXMMHYECKHUE KOHCTAHTHI KpoBHU (Tab:. 1).

Tabnuya 1

HexoTopble 0MoXMMHYeCKHEe KOHCTAHTHI KPOBH
[TnoTHOCTH KpOBH (1LIETTHHON) 1,05-1,06
pH 7,37-7,44
OcMoTHYECKOE JaBIEHHE 7,6-8,1 at™m
OHKOTHYECKOE JTaBJICHUE 0,03-0,04 at™m
I'mroxo03a ma3Mbl (CBIBOPOTKH) 3,9-6,1 mmoub/n
OO0n1re TUITUIEL 3,5-6,5 r/n
Tpranunrauneposst 0,5-1,8 MMoIb/11
XouecTepo 3,65-5,2 MMOIIB/IT
OO0muii 6eT0K CBIBOPOTKU 68—85 r/n
AnpOyMuH 35-50 r/n
['moOyrHBI 20-35 /0
PubpuHOreH 2—4 1/n

OcTaTO4HbIN a30T MJIa3MBbI (CBIBOPOTKH)

14,3-25 mMoIB/n

MoueBrHa 11a3Mbl (CHIBOPOTKH)

2,5-8,3 MMOJIB/1T

AMMHaK KpoBu

6—65 MKMOIB/1

MoueBas KucIoTa: MYXYHUHBI

0,20-0,42 MmouIB/1

JKEHITINHBI 0,12-0,34
['eMOTrI00MH KPOBU: MY>KUMHBI 130-170 r/n
SKEHIINHBI 120-150 r/n
BrunupyOuH 1m1a3mMbl (CBIBOPOTKH): OOTITHIA 3,5-20,5 MmxMoITB/N
IpAMOii 2,2-5,1 MKkMoIIB/11
HENPSIMOUN 1,7-17,1 MkMonb/n

-
Na" B masme

130—-150 mMoab/1

+
K" B mrazme

3,5-5,5 MMoIB/11

Ca”" B masme (06mwHi)

2,2—2,6 MMOJIB/TI

1.1. TTosicHUTE TPOUCXOXKICHIE XUMUYIECKIX KOMITOHEHTOB KPOBH 1 X OMOJIOTUIECKYIO POJIb.

3aoanue 2. 3HaThb MexXaHM3M (QYHKIMOHUPOBaHUS Oy(epHBIX CHUCTEM KpOBU. YMEThb

3aoanue 3.
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3.1. Kakue u3 npuBeICHHBIX YTBEP)KICHUN XapaKTepU3yI0T TeMOTJI00MH yenoBeka?

A. T'eMoroOMH B3pOCIIOTO YeJIOBEKa MPEACTABISIET COOOW CMECh, COCTOSIIIYIO M3 T€MOTJIO-
ouna A (96-98%), remornobuna A; (2—3%) u remorsioouna F (0,2-1%).

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

B. 'emornoOuH Ay COAEPXKUT IO IBE O- U IBE O-TICTIH.

I'. 'emorsiobun F copepxut no sBe 1enu o u y.

J1. OMOpHroHaNbHBINA TeMorioOuH (reMorinobun P) Bxirouaer B ce0st Tpu QpakiMu: reMoriio-
oun I'osep | (£z€7), remoriooun ['osep Il (02€2) 1 remoriooun [optaenn (£7y2).

3.2. Kakue U3 crneayromux yTBepKICHHA 0 CTPYKTYPE TeMOTiI00uHa BEPHBI?

A. Mornekyia 0OCHOBHOI'O I'eéMOIJI00MHa B3pOCIOro YeloBeKa COCTOUT M3 JABYX HUICHTUYHBIX
0-CyOBETMHUII U IBYX UICHTHYHBIX [-CyObEIHHHULI.

b. CyObenununa (mporoMep) IeMOIIOOMHAa COCTOMT M3 OJHOW NOJMIENTHIHOW Ienu
(rmobuHa) U rema.

B. I'eM — 3T0 KOMIIJIEKC MPOTONOP(PUPHHA CO CBA3AHHBIM B €0 LIEHTPE ATOMOM JKeJle3a.

I'. XKeneso remoriiobnHa ocTaercsi ABYXBAJICHTHBIM HE3aBHUCUMO OT HMPHUCOCAUHEHMS WU
OTJauu KUCIIOPOJIaA.

J1. B Monekye reMorio61Ha HMEIOTCs IeHTpPBI 11 cBsi3biBaHus O,, CO,, mpotonos (H') n
2,3-nudocdoraunepara.

3.3. Kakue w3 crnepyrommux yTBEPKICHHH O B3aMMOJACHCTBHHM KHCIOPOJA W TEeMOTJIOOWHA
BEpHBI?

A. Kucnopos cBA3BIBaETCS C MOJIEKYJION reMOrIo0nHa KOOEPaTUBHO.

b. Kucnopos cBsi3bIBaeTcs ¢ xene3oM reMa reMorjaioonHa.

B. VYrnekucnbiii ra3 yMeHbLIA€T CPOJCTBO FEMOIVIOOMHA K KUCIIOPOAY.

I'. CpoactBo remornoOuHa K KMCIOPOy YBEIMUYUBAETCs Ipy NoHMmkeHud pH 1 Hao60opoT.

J1. Oxkucp yriepona, UMaHUbl KOHKYPUPYIOT C KHUCJIOPOJOM 332 MECTO CBSI3bIBAaHUS B remMe
reMoriioouHa.

3.4. Yxaxure ommboyHOe yTBepxkaeHue o 2,3-mdocdormunepare (2,3-ADPIK):

A. TIpeobnanatouuii opranndeckuii pocdar B 3pUTPOLIUTAX.

b. [IpomeXyTO4HBIN NPOAYKT MNIMKOJIUTHYECKOTO ITYTH.

B. B sputpouurax HaxoAuTCs B KOHLEHTPALMSIX MPHOIM3UTENBHO HKBUBAJIEHTHBIX Ie€MO-
TJIOOUHY.

I'. Monekyna reMorio01Ha cBs3bIBaeT YeThlpe MoJieKysl 2,3-JIPI'K.

. CrabunusupyeTr ae30KCUGOpMYy TEeMOIJIOOMHA, CIOCOOCTBYS MEpexXoay KHUCIOpoja B
TKaHM.

HpCZGMJleOCmb pemeuuﬁ npoeeponie, conocmaesue ux ¢ ImajiloHadMu omeenioe.

IIpoBepbTe Bamy 3HaHUSA (CAMOKOHTPOJIb YCBOCHHS T€MbI)

3aoanue 1. Onpenenenre KOMIIOHEHTOB Kakoi Oy(epHO#l cucTeMbl KPOBH MCIIONB3YETCS ISt
JTMAarHOCTHKHU PaCCTPONUCTB KHCIOTHO-OCHOBHOTO PAaBHOBECHS?

A. bukap6onaTHO (rUapOoKapOOHATHOM). b. ®ocdarnoii.

B. I'emoriioOuHOBOIA. I'. OxcureMorsioONHOBOM.

J1. benkoBoii.

3aodanue 2. PazBuTHE METTEMOTJIOOMHEMHUN MOKET OBITH 00YCIIOBIICHO:

A. OTpaBneHreM OKUCTUTENSIMU (HUTPUTHI, HUTPAThI, HUITPO30COSAMHEHUS, OPOMUIBI U JIp.).
b. Hu3zkum napuuanbHbIM JaBIIEHUEM KUCIOPOA.

B. HacnenctBeHHBIM 1e(h€KTOM METTEMOTIIOOMHPEIYKTA3HI.

I'. AnomanbHO# Gopmoii remorniodbuna (M-remorio0uH u ap.).

J1. BeicokuM napiuanbHbIM JAaBJIEHUEM YTIIEKHUCIIOro rasa.

3aoanue 3. a-Tanaccemus XapakTepU3yeTCs:
A. Hapymiennem cuHTe3a O-1ETIH. b. Hapymenuem cunaTesa B-mienmu.
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B. Ycunenuem cunTesa - u y-1iemnei. I'. IosiBnenuem B kpoBu remorioduna H (Bg).
J. IosiBnenreM B KpoBu remoriiobuna baprca (v4).

3aodanue 4. B-Tanaccemust XapaKTepHU3yeTCs:

A. HapymeHnunem cuHTE3a O-LEIIH. b. Hapymenunem cunTe3a B-memnu.

B. IlosiBnenueM B kpoBH remoriaoouna Kenus (coaepkut y- u B-1enu Hapsay ¢ o-LEemsMu).

I'. YBenu4yeHueM copepkaHus B KpoBu remoriioonna F (oyy2).

J1. YBenIu4eHuEeM CoiepKaHus B KPOBH reMOrio0uHa Ay (0,202).

ITaJI0HbI OTBETOB K PelIeHUI0 3aaHuil

/Jlna camonpoeepku ucxo0nozo ypoeHsa 3HaAHulL:

1-A,B;2-A; 3.5: A-HAJI®", b - HAZI"; B: dpocdormuueparkunasuas (14) u nupysat-
kuHa3Has (15) peakuunm; [': menTtozodocdarubiii myTh; J: cynmepokcuaaucMyTasa, KaTanasa, TiyTa-
THOHIIEPOKCHUAA3a, MIyTaTHoHpenykTasa; E: 2,3-mudocdornumepar;.

Jlna camocmosamenvnou padomel:

31-A,5,B, T, /. 32-A,5,B, I, . 33-A,b,B, . 34-T.

JlabopaTopnasi paéora (60 MuHyT)
HNHcTpyKnus K IPAKTHYECKOMY 3aHATHIO

Pa6ora 1. Byghepnoie ceoiicmea cvieéopomku Kposu

B ceiBopoTke KpoBU (DYHKIMOHHPYIOT OumkapOoHaTHas, OenkoBas u (ocdaTtHas OydepHbie
CHCTEMBI.

Ipunyun memooa. Turpyrot 0,11 pactBopom HCI 1 mu ceiBopotku kpoBu (1-s1 mpoOupka) u
1 M BozteI (2-51 TpOOHpPKA) 110 UHAUKATOPY OpoMQpeHONIoBOMY cHeMY (10 1 Karie B KaXIIyro mpo-
OupKYy) 110 *KenToi okpacku. CpaBHUBAIOT Pe3yIbTaThl TATPOBAHUSI.

Pesyabrar:

BoiBoa:

Pabota 2. Tumpomempuueckuii memoo onpeoenenus uie104H020 3anaca Kpoeu

KonnyectBo Bcex OCHOBaHMM KpPOBHM, B TOM YMCJIE CBSA3aHHBIX C TE€MOIJIOOMHOM,
0003HaYaeTcsl MEIOYHBIM 3aIacoM IETBHON KPOBH. DTa BEIMYMHA HE COOTBETCTBYET PE3EPBHOM
IIEJIOYHOCTH KPOBH, T. €. KOJIMUECTBY XUMHUECKHU CBA3aHHOMU IJIa3MOH yrileKUcaoTsl pu 40 MM ee
HaNpsDKCHHUs, a BCET/1a 3HAYUTEIFHO MPEBBIIIACT €e.

Tpunyun memooa. K 1ienbHO#M KpoBHU 100aBISIFOT 3aBeqoMO Oombiiee koandectBo HCI, koro-
past HeUTpaau3yeT BCe IMIETOYHBIE KOMITOHEHTHI. VI30BITOK KUCIOTH OTTUTPOBHIBAIOT IIEIOYbI0, 3a-
KaH4YMBasg TUTPOBAaHUE B TOUKE dKkBHBaJeHTHOCTH npu pH = 5,0. D10 3HaueHue pH cooTBeTcTBYET
M302JIEKTPUIECKUM TOYKaM OCHOBHBIX OEITKOB KPOBH — allbOyMHHA, TTI00yIrHa U TJI00uHa. B cpe-
1e, OMM3KON K M303JIEKTPUYECKON TOUKe, OSIKM HEeYyCTOWYMBBI M JIETKO BBHIMAJAlOT B ocaaok. Ilo-
TOMY O KOHIIE THUTPOBAHHS CYISIT IO TIOMYTHEHHIO PAacTBOpa W BHIMAJCHHUIO XJIOMBEB Oelka.
OOBIYHO OKOHYAHHUE PEeaKIUU (MOMYTHEHHE) MPOUCXOAUT PE3KO € 100aBICHUEM OJHOM KaIuld Ie-
noywn. IllemouHoN 3amac KpOBU BBHIPAKAOT B MUJUIMAKBUBAJICHTAX IIEIOYNA H COOTBETCTBYET KOJIH-
4ecTBY CBsi3aHHOI ocHoBaHMsMU KpoBr HC| B mepecuere Ha oquH muTp KpoBH. Pu3nonIornyeckue
npeiessl Koebanuit menogHoro 3amaca kpopu — 100—115 MakB/I1.

Xoo pabomer. K 10 M 0,015 HCI no6apnsror 0,2 M1 KpOBU M TIIATEIHHO MEPEMEIINBAIOT.
[Ipo3paunslii Oypseiil pacTBop TUTPYIOT M3 MuKpoOroperkn 0,1 NaOH no pesko HacTymaromiero
noMyTHeHHUs. OTMEUalOT KOJIMYECTBO IIEI0YH, MOMIe/IIee Ha TATpoBanue. V(M) = .

[IlemouHoO# 3amac KPOBH PaCCYUTHIBAIOT IO (hopMyIIe:

X (moke/n) = (L—Vy) 0,1 1000/ 0,2,
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rae 1 — xomuuectBo HCI, B3siToit i aHanmu3a u BeipaxkeHHO# B 0,1H KOHIeHTparmu, mit; Vy —
o0beM IeNI0YH, U3PACXOJOBaHHBIN Ha TUTpoBaHue, MiT; 0,1 — KOIMYeCcTBO MAIKB B 1 MII mIenouu;
0,2 — Konmu4ecTBO KPOBH, B3sATOC s aHAm3a, MiI; 1000 — 1 utp kpoBu.

OrtBer:

BriBOa:

Pa6ota 3. Koauuecmeennoe onpeoenenue xnopuooe ¢ kpoeu no Jlesuncony

XJ0p HaxXoIUTCS B OpPraHM3Me B OCHOBHOM B HMOHU3WPOBaHHON (opme. Xiopua-MoH —
IJIaBHBI BHEKJIETOUHBIH aHHMOH. AHHOHBI XJiopa — Hambosee BaXKHbIE OCMOTHYECKHU AKTHUBHBIE
KOMITOHEHTBI KPOBH, JIUM(bI, CIMHHOMO3T0BOM xuakoctu. Coxepkanue XJjiopa (XJI0pUA-HOHOB) B
CBIBOPOTKE KPOBU MPAKTUYECKHU 30POBBIX B3pOCHbIX Jtofel cocraBiser 95-105 mmons/n. B
IUTa3Me M CHIBOPOTKE KPOBHU I'PYIHBIX JETEH KOHIICHTPAIHs XJIOPHI-HOHOB B HOpMe paBHa 80—-140
MMOJIB/TI.

Ilpunyun memooda. APreHTOMETPUYECKUN OCAJOYHBI METOJ, OCHOBaH Ha CIOCOOHOCTH
HOHOB cepedpa 00pa30BbIBaTh C HOHAMH XJIOPA HEPACTBOPUMBIE coIH. KoInuecTBO ocakaaromero
BeniecTBa (AGNO3) SKBUBaJIEHTHO COAEPKAHUIO XJIOPHUI-UOHOB.

IIpoBOJAT TUTPOBAHUE XJIOPUA-UOHOB KPOBHM a30THOKMCIBIM CEpeOpOM B MPUCYTCTBUU HH-
mukatopa KoCrOy4. [To mocTmkeHWr SKBHBAJCHTHOW TOYKHM THTPOBAaHUS M30BITOK MOHOB cepedpa
o0pasyer ¢ HHMKATOPOM COCMHEHUE KUPIUYHO-KpacHOro 1sera (AgoCrOy).

Xoo pabomul

1. Ocaxngenue 6en1koB KpoBH. B nByx mpobupkax rotoBsT cMechb pacTBOPOB: 5 M
0,45% ZnSO4 + 1 M 0,11 NaOH. 3arem B 1-t0 mpoOupky BHOCAT 0,1 MIT CBIBOPOTKH, BO 2-10 (KOH-
TponbHYyt0) — 0,1 Ma HoOyyer. [IpoOupkn HarpeBatoT 3 MUH Haj miiameHeM cnupToBkH. [Tocie 3to-
TO COAECPKUMOE MPOOHPOK (PIIIBTPYIOT B KOJIOOUKHM uepe3 BaTy. Ocafok Ha BaTHOM (MIIBTPE MIPOMBI-
BaIOT JIBa pa3a BOJOH (10 3 miI).

2.0caxnernue moHOB xJopa B npucyrctBuu KyCrO4 K dunsrpary npunmsarot
2 xarmu 1-2% pactBopa KoCrOg u Tutpyrot pactBopoM AgGNO3 10 U3MEHEHUs KENTOro I[BETa pac-
TBOpPA B KUPIUYHO-KPACHBIH.

Pacuem. N3 obbema (Mn) AGNOs;, momeamniero Ha TUTpoBaHUE OMBITHOTO pacTtBopa (Voq
(mi1)), BerauTaroT 00beM (Mi1) AGNO3, momenmmuii Ha TUTpoBaHKE KOHTPOIIA (Viourp (MIT)), M pa3HU-
1y yMHOaroT Ha 0,355, eciu pe3ynbpTaT BbIpaxatoT B Mr xsiopa Ha 0,1 mir kposu. [[ist BelpaxkeHUsI
B MI'% TOJy4YE€HHYIO BEIMYUHY HY)KHO YMHOXUTh Ha 1000. KoapdunueHt nepecuera B eAMHUIBI
CHU(mmonw/1) — 0,282.

C (Mmoins/1m) = (Von — Viconrp) -0,355 -1000 -0,282;

OTBeT:

BriBoOa:

Iloonucv npenooasamensi:
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28. TEMA: BEJIKU IIVIA3MbI KPOBU. CUCTEMA CBEPTBIBAHUS KPOBM.
IJIEKTPO®OPE3 BEJIKOB IIVIA3MbI KPOBU. OITPEJAEJIEHUE
COJAEPKAHUSA KAJIBLIUSA B IIVIASBME KPOBHU

AKTYaJIbHOCTDH T€MbI

Hapsiny ¢ onpenenennem odmiero 6enka ria3Mbl KPOBU BaKHOE TMATHOCTUYECKOE 3HAYCHHE
MMEET BBISICHCHHE KOJMYECTBCHHBIX B3aMMOOTHOIICHUN MEXIY OTACIbHBIMH (PpaKIHUSIMH OCITKOB.
Ha 3aHATHM CTyIEHTHI 3HAKOMSTCS C AJIEKTPO(MOPETHUECKUM pa3iciCHHEM OEJTKOB ChIBOPOTKH
KpPOBH, MPOBOJAT KOJHMYECTBEHHYIO OLIEHKY mpoTenHorpamm. Tema «I'emocra3. Cucrema CBEpTHI-
BaHUS KPOBU» — TPAIUIIMOHHO CIIOKHAs JUISI CTyJIeHTOB. [loHMMaHue MpOIEeCCOB CBEPTHIBAHUS
KpOBHU M (UOPUHOIN3a — OCHOBA JJIs JAIBHEUIIETO M3y4eHHUsS BOIMPOCOB JUATHOCTHKH, JICUCHUS,
MPOPHUIAKTUKH TPOMOO30B (TPOMOOIMOOIIHIA) U TEMOpParuid.

ean 3ansaTus

OBHaKOMI/ITBCH C IpUHOHUIIAMU UCCIICAOBAHUA 6CJIKOBOFO COCTaBa KpPOBH, NOHATH JUAIrHOCTHU-
YECKOE 3HAYCHHE OMPE/ICICHUS KOJIMUYECTBEHHOT'O COOTHOIICHHS OCIKOBBIX (DPAKIIUK M OTJICIbHBIX
0eKOB T1a3Mbl KpoBH. [10Ty4nTh mpeacTaBiIeHNne 0 MEXaHW3MaxX TeéMOCTa3a U U3Y4uTh (PYHKIHO-
HUPOBAHWE CUCTEMbI CBEPTHIBAHUS KPOBH.

TpeGoBanusl K HCXOAHOMY YPOBHIO 3HAHM I
na nonnozo yceoenus memvi HeOOX00UMO NOBMOPUMD U3:

— obwei xumuu.

*  TUTPOMETPUUYECKHE METObI aHAIIN3A,

—  OuoopeanHuuecKol Xumuu:

"  «HTpaTHAsI KPOBHY;

—  HOpManbHOU (usuonozuu:

*  IeMocCTa3;

—  Ouono2uuecKkoil Xxumuu:

*  (DUBUKO-XUMHUYECKHE CBOHMCTBA OCITKOB, METO/IBI pa3/ieICHHs OCITKOB (BHICATMBAHHE, JICK-
Tpoopes), KOTUIECTBEHHOE ONpeeieHne Oeka Maa3Mbl KpOBU;

* (epMeHTHI.

JlJisi npoBepKHU MCXOAHOT0 YPOBHS 3HAHUIT 0TBEThTE HA CJIeIYI0llHe BOMPOCHI:
1. YUto noHuMaroT noj remocrazoM? Buasl remocTasa.
2. Uto Takoe «ItuTpaTHasi KPOBb)»?

Bonpocs! nuis1 00cyxneHust

1. benku nnasmel KpoBu. OcHOBHBIE O€IKOBbIE (hpakUuu: anbOyMHUHBI, TO0YIHHBI, GUOpHU-
HOTEH (coJepkKaHue, PYHKLINH); ab0yMUHO-TJIO0YTMHOBBIN KO((UIIMEHT U €ro JUArHOCTHYECKOe
3Ha4yeHue. bronorndeckas poib W IUarHOCTHYECKOE 3HAUYECHHE HEKOTOPHIX OEJKOB IJIa3Mbl KPOBU
(ranrTornoOuH, TpaHcheppuH, HepyIoIIa3MIH, UHTHOUTOPHI TpUlicuHa, C-peakTUBHBIN OeNokK, UH-
TeppepoH, KpPUOTTIOOYINHBI).

2. ®epMeHTHI I1a3Mbl KPOBH (CEKPETOPHBIE, MHIUKATOPHbIE, SKCKPETOpHBIE). J(narnoctuyue-
CKO€ 3HAYCHUE ONpPEeeNICHHsI aKTUBHOCTH ()ePMEHTOB TIIIA3MbI KPOBH.

3. Ilpeacrasienue o remocTase (OnpeaeaeHue, CTPYKTypHO-() yHKIIHOHAJIbHBIE KOMITOHEHTHI,
COCYIUCTO-TPOMOOITUTAPHBIA H KOAryJsIMOHHBIA remocTa3). CHcTemMa CBEpTHIBaHUS KPOBU
(pyHKIIMOHANBHBIE 3BeHbS U MX Ouosioruueckas poisb). [IpencraBnenue o HapymeHusX (QyHKIHO-
HUPOBAHHS CUCTEMBI CBEPTHIBAHUS KPOBH.

4. CsepTthiBarolias cuctemMa (KOMIIOHEHTBI M MX MPOMCXOXAECHUE), TeMOKOAryysinus (ompe-
neneHne, Ga3bl U UX MPOJOJIKUTEIHHOCTh, UCTOYHUKN TPOMOOIIIIACTUHOB). BHENHMIT 1 BHYTpeH-
HUI MEXaHNU3MBbI CBEPTHIBAHUS KPOBH.

136



5. Buramun K (xumuueckasi npupoja, pa3HOBUIAHOCTH, IPUPOAHBIE UCTOYHUKH, POJIb B Te-
MOKOAryJISIIIAHN ).

6. AHTHKOAryisHTHasi cucteMa, kjaaccu(ukanus (pU3HOoNIOTHYeCKUX aHTHUKOATYJISIHTOB: Mep-
BUYHBIC U BTOPHYHBIE (IPEICTaBUTENN, MEXaHU3M JeiicTBus). [IpeacraBnenue 06 UCKYCCTBEHHBIX
AHTHUKOATYJISHTAX MPSMOTO U HEMPSIMOTO ICHCTBHSL.

7. dubpuHONMMTHYECKAs CUCTeMa, MeXaHU3Mbl (pubpuHonmm3a. [lnazmMuHoBas cucrema (Kom-
MOHEHTHI M UX MPOUCXOKICHNE, MEXaHU3M JICHCTBHUSA).

Jlureparypa
OcHoBHas
1. Buonocuueckas xumus / B. K. Kyxra [ np.]. M. : Busowm ; Munck : Acap, 2008. C. 551-585.
2. Buonoeuueckas xumus / A. J1. Taranoswd [u ap.]. Musck : Bein. mik., 2013. C. 395-402, 521-541.
3. Koncnexm nexuuii.
JonoaHurenbHast
1. MUsanos, E. I1. PyxoBoactso mo remoctazuosiorun / E. I1. UBanos. Munck : benapycs, 1991. 304 c.
2. Bacunvkosa, T. B. MonexynsapHbIe MEXaHH3MBI TeMocTtasa: y4ed. mocodue / T. B. BacumpkoBa. MUHCK :
MI'MU, 1999. 57 c.

3anaHus 17 CAMOCTOSATE/ILHOM PadoThI

3aoanue 1. Ha3zoBuTe MHAWKATOpPHBIE (EPMEHTHI KPOBU M TOSICHUTE MX IHATHOCTHYECKOE
3HAYCHHE.

3aoanue 2.

2.1. Hanumure cxemMy BHYTPEHHETO ITyTH CBEPTHIBAHMS KPOBH.

2.2. 3anoMHHTE aKTUBATOPHI pakTopa XaremaHa.

2.3. Ha cxeme BHEIIHEr0 MEXaHW3Ma CBEPTHIBAaHUA KpPOBU 3aMEHUTE 3HAK BOIpOCa

COOTBETCTBYIOUIUMHU (haKTOPaAMH.
f)

d. VII J—» d. Vlla
\?

d.IX E—
®.1Xa-? l D.11 dubpunoreH

?-p.Va—>
Olla—>
l DdubpuH S
? > >

DudpuH |

BHemHuii MexaHu3M CBepThIBAHMS KPOBH
3aoanue 3. Hazosute Buramun K-3aBrcumMble pakTOpbl CHCTEMBI CBEPTHIBAHUS KPOBH.

3aoanue 4. YmenTe 0OBICHUTh MEXAHU3M JICUCTBUSI OCHOBHBIX (DM3MOJIOTUUECKUX aHTHUKOA-
TYJISIHTOB.

4.1. BeiGepute u3 NpUBEACHHBIX (PU3HOIOTHUECKUX aHTUKOATyJISTHTOB!

A. IlepBuunsle. 1. ®ubpus. 4. Ilpoteunsr C u S.
b. Bropuunsle. 2. Aututpom6us Il1. 5. ap-MakpornoOynuH.
3. l'emapun. 6. Uurnburop mytu TKaHEBOTO (haKTOpA.

7. IlponykTsl nerpananuu puodpuHa.
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4.2. OTBeThTE HAa BOMPOC: MOYEMY Y TOMO3HTOTHBIX HOBOPOXKICHHBIX C MyTalllel TeHa mpo-
tenHa C HaOIIOJAeTCsl pacpPOCTPaHEHHBINM TPOMOO3 BHYTPEHHUX OPraHOB (BPOXKICHHAS MOJHUE-
HOCHas nypiypa)?

4.3. OTBeThTE Ha BONPOC: MOYEMY TPU OaKTEpPHUATbHBIX WH(EKIIHUSIX, BRI3BAHHBIX HEKOTOPbI-
MU CTPENTOKOKKaMH, HaOmroaaroTcs nudQy3HbIe KPOBOTCUCHUS?

3adanue 5. HazoBuTE OpUEHTUPOBOYHBIC TECThI KOATYJIOIPAMMBI, XapaKTePU3YIOMIHE !
A. OGriee cocTosTHUE CBEPTHIBAHUS KPOBH. I'. AHTUKOAryJIsSIHTHYIO CUCTEMY.
b. CocrosiHue oTenbHBIX (a3 TeMOKOATYIISIIHH. B. IToctkoarynsiuonHyto (hasy.
. Cucremy ¢pubpuHOIU3A.

IIpasunbHocme pewienuii npogepbme, CONOCMABUS UX C IMATOHAMU ONEEMO8.
IIpoBepbTe Bamm 3HaHUA (CAMOKOHTPOJIb YCBOCHHS T€MbI)

3aoanue 1. AnbOYMHHBI IJ1a3MBl KPOBU XapaKTEPH3YIOTCSI:

A. Xoporieit paCTBOPUMOCTBIO B BOJIE.

b. MonexynapHoii Mmaccoit okono 70000 [a.

B. Cogepxat MHOTO TMKapOOHOBBIX aMUHOKHUCIIOT.

I'. He aBnstoTCA MNIMKOIPOTEUHAMH.

J1. Coneprkanue B mia3mMe KpoBU B HOpMe cocTasiseT 35-50 r/m.

3aoanue 2. Yxaxute olIMO04YHOE yTBEp)KACHHE. AJIbOYMHUHBI IJ1a3Mbl KPOBH:

A. CHHTE3UPYIOTCS B SPUTPOLIUTAX.

b. CpaBHUTENIBHO OBICTPO OOHOBIISAIOTCS.

B. Urparot BaXHYIO pOJib B CO3JJaHMH OHKOTHYECKOTO JAaBJICHHS.

I". BRIIONHSAIOT pojib OEIKOBOTO pe3epBa OpraHu3Ma.

J1. OcyiecTBasOT TPaHCIIOPT META0O0IUTOB (KUPHBIX KHUCIOT, OMIMpyOMHA, albJOCTEPOHa,
Ca?") u JIEKapCTBEHHBIX BEIIECTB (aHTUOMOTHKOB, CYJb(haHWIAMHUIOB, CAIUIUIATOB, OapOuTypa-
TOB, CEPJICYHBIX TIIMKO3UIOB U JIp.).

3aoanue 3. I 1oOyAMHBI TIa3Mbl KPOBH XapaKTEPU3YIOTCS:

A. BOIBIIMHCTBO INIOOYJIMHOB — TTIUKOIPOTEHHBI.

b. meroT 601b111yI0 MOJIEKYISIPHYIO MacCcy B CPAaBHEHUH C allbOyMHUHAMHU.

B. MHorue rino0ynuHbel — cpaBHUTENBHO TUAPOPOOHBIE OENIKH.

I'. BeinagaroT B 0caiok ToJbKO B HackiieHHOM pactBope (NH4)2SO4.

J1. ®usnonornueckre KOHIICHTPAITUH TII00YTMHOB B I1a3Me kposu — 20-35 1/t

3aoanue 4. Yxaxute BepHbIe YTBEpKAeHU. [ T00yIHUHBI T1a3MbI KPOBHU:

A. [IpyHUMAaIOT y4acTHe B CO3JaHUU TYMOPAJIbHOIO HIMMYHHUTETA.

b. OcymiecTBsIOT TPaHCIOPT OPTaHUYECKUX BEIIECTB (METa00IMTOB, TOPMOHOB, BUTAMUHOB).
B. OcymiecTBasitoT TpaHCIOPT KAaTHOHOB (Cu2+, Fe**, Mgz+ u ap.).

I'. ABnstoTcst TATHOUTOPAMH MPOTEOIUTUUECKUX (DEPMEHTOB.

J1. Urpatot Benyuiyto pojib B CO3JaHUM OHKOTHYECKOTO JIABJICHHUS.

3aoanue 5. Kakue GyHKIIUHU BBINOIHSAIOT IPUBEACHHbBIE HIKE TTI0O0YINHBI KPOBU?

1. llepynomia3muH. A. YyacTByeT B TpaHCHOpPTE >Keje3a (Fe3+) 0 KPOBEHOCHOMY
2. TpaucdheppuH. pyciy.

3. 0p-MakpornoOynun.  b. Benymas ponb B TpaHCTIOPTE MEIU K TKAHSIM.

4. T"arrrorioOuH. B. O0namaer okcraa3sHOM aKTUBHOCTBIO.

I'. CBs3biBaeT U TPAaHCHIOPTHPYET CBOOOJHBIN TeMOTTIOOWH Ij1a3-
MBI B KJIETKH PETUKYJIOOHAOTEIIHNA.

J. arubupyer nporeoquTHueckue (GepMeHTH KPOBH (TPHUIICHH,
XUMOTPHUIICHH, TPOMOWH, TJIA3MHUH, KaJUTUKPEHH).
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3aoanue 6. Kakue u3 NpuBEACHHBIX YTBEPKIACHUHN XapakTepu3yroT C-peakTUBHBIN 0enoK?

A. Jaer npeuunurar ¢ C-nonrcaxapuaoM MTHEBMOKOKKA.

b. Cocrourt u3 6 cyoweauauIl ¢ Mosiekyisipaoit maccoit 23000 da kaxasi.

B. ITocTOsIHHO B MabIX KOJIMYECTBAX COACPIKUTCSA B KPOBU MPAKTUYECKHU 3IOPOBBIX JIFOJIEH.

I Konuenrpauus B I1a3Me KpPOBU IIPU BOCHAJIECHUM WM HEKPO3€ TKAaHEH MOXKET
yBeJMunBaThes B 2025 pas.

J. SIBnsiercs nmapanpoTEUHOM.

3aoanue 7. B mpouecce TpoMO0OOpa30BaHUS pa3iMyarOT BHEUIHWNA W BHYTPEHHHH MyTH
CBEpTHIBaHUS KpoBU. Ha KakoM 3Tare cBEepThIBaHUS KPOBU OHU HE COBIAIAIOT?

A. TlpeBparienue npoTpoMOMHA B TPOMOUH.

b. [IpeBpamenue ¢pudpuHorena B pudpuH.

B. O6pa3oBanue npoTpoMOHHAa3kl (AKTUBHOTO TPOMOOTIIIACTHHA KPOBH).

I'. Perpakius kpoBssHOTO TpomoOa.

J1. IIpeBpanienne rmia3MMHOT€HA B IJIA3MUH.

3aoanue 8. Kaxoe n3 npuBeICHHBIX YTBEPKICHUH HE XapaKTepHO ais GakTopa Xaremana?
A. SIBnsercs cepuHOBOM MPOTEA30ii.

b. AkTuBHpYyeTCS KaJUIUKPEUHOM.

B. AkTHBHpYETCS IPU KOHTAKTE KPOBH C UY)KEPOAHOHN MOBEPXHOCTHIO (CTEKIIO, KAOJIMH).
I'. AkTuBHpYyeTCs TPOMOOLUTAPHBIM TPOMOOIIJIACTUHOM.

J1. AKTUBUpYETCS TKAaHEBBIM TPOMOOILIACTHHOM.

3aoanue 9. Pacmonoxure B TNPaBHIBHOM IOPSKE COOBITHS, TPOUCXOJISINUE IPU
oOpa3zoBaHuH (PUOPUHOBOTO CTYCTKA!

A. O6pa3zoBanue rens GuOpuHa.

b. Crabunusanus nomumepa ¢pudpuna (oopazoanue hpudpuHa I).

B. Ormennenue ot ¢pubpuHorena puOprHoOnenTuaoB A u B.

I'. Cxarue remns.

J. O6pa3zoBanue ¢pudpuna S.

3aoanue 10. Habmonaemasi npu HaciaeACTBEHHOHN HepocTaTtouHOCTH (hakropa Xl nossimen-
Hasi KPOBOTOYMBOCTb OOBSCHSETCS HEBO3MOXKHOCTBIO 00pa3oBaHUs CTaOWJIBHOTO (pUOPHHOBOIO
cryctka. KakoBa pojib Mmiia3MeHHO#N TpaHCriayTaMuHasbl (puOpuHa3bl) B 00pa30BaHUU TeMOCTATH-
4yeckoro Tpomba?

A. YuacTue B cuHTe3e (pUOpPUHOIeHa B NIEUYEHHU.

b. Yuactue B o6pazoBanuu (pubOpuH-MOHOMEpA.

B. Yuactue B 00Opa3oBaHH# pacTBOPUMBIX (PUOPUH-MOHOMEPHBIX KOMILJIEKCOB.

I'. YuacTue B KOBaJICHTHOM cIIMBKe (PUOPUHOBBIX MOJIEKYI.

J1. Yuactre B peTpakiiuyi reMoCTaTHIeCKOro TpomMoa.

3aoanue 11. I'mmoButamuuo3 K compoBoXIaeTcsi MOBBIIIEHHON KPOBOTOUYMBOCTHIO. KakoBa
poib ButamuHa K B remokoaryssiumun?

A. HeoOxoaum [iIst akTHUBAIIMK CBEPTHIBAIOIEN CUCTEMBI IIOCTIE MIOBPEXIEHUS COCY/Ia.

b. HeoGxoanM 11 OHOBPEMEHHOTO aKTUBHUPOBAHMS CBEPTHIBAIOIIECH W MPOTHBOCBEPTHIBA-
IOIEN CHCTEM.

B. YuactByer B moctcunrernueckom coszpeBanuu Il, VII, IX u X ¢dakropoB cBepThiBaHMA
KPOBH.

I'. YuacTByeT B CBA3BIBAHUHM HOHOB KaJIbLUS.

J. YuactByert B cunteze V u VIl ¢pakTopoB cBepThIBaHUS KPOBHU.
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3adanue 12. BpiOepure NpaBUIbHBIC YTBEPKACHUS, XapaKTEPU3YIOIINE Yy4acTHE HOHOB
kanbius (¢. V) B remokoarymisiuu:

A. SABIAOTCA BTOPUYHBIMU IOCPEIHUKAMU B JIEUCTBUU PsiJla TOPMOHOB.

b. CtumynupoBaHue mpoIeccoB MEPEKUCHOTO OKUCICHUS JIUITUIOB.

B. Csa3piBanre Ha TPOMOOIJIACTHHAX KaJbIIHI-3aBUCHMBIX (DAKTOPOB CBEPTHIBAHHS KPOBU
(. IX, d. X, d. VIL, ¢. 11).

I'. Crabunuzanus CTpyKTypbl TPOMOOIIACTHHOB.

J1. AKTHBHpPOBaHHE HEKOTOPHIX (haKTOPOB CBEPTHIBAHUS KPOBH.

3aoanue 13. lepurnur anturpom6buna Il — gvacras npuunna tpom6030B. KakoBa antukoa-
TYJISHTHAs poiib aHTUTpoMOuHa [117?

A. ObpazoBaHue HEOOPATUMOTO KOMILIEKCA C TeNapUHOM.

b. Uarubupyer Buramun K-3aBucumoe kapOOKCHIMPOBAHHE OCTATKOB IIIyTaMaTa.

B. HeoOpaTimo HHAKTUBHUPYET OOJBIIMHCTBO CEPUHOBBIX IIPOTEA3 CBEPTHIBAIOILICH CHCTEMBI.

I'. 3arpynHsieT cBsi3piBaHUE (PAKTOPOB CBEPTHIBAHUS HA TPOMOOIIIIACTHHAX.

J. Pazpymaer V u VIII paxTopsl cBepThIBaHUS KPOBH.

3aoanue 14. Yto onpenenser NPOTUBOCBEPTHIBAIOLIYIO0 aKTUBHOCTh rerapuHa’?

A. CBsI3bIBa€T MOHBI KaJIBIIHSL.

b. AxtuBupyet antutpomo6bus 1.

B. O6pa3yer HecTaOMIIbHBIE KOMIUIEKCHI ¢ HEKOTOPBIMH (DaKTOpaMu CBEpPTHIBAIOLICH CHUCTE-
MBI, BBIKJIFOYAsl MX M3 IIPOIIECCa TeMOKOAryJIsIHy.

I'. OcymectBisier HeepMeHTATHBHBIN PUOPUHOIHS.

J1. Uurubupyet BurtamMun K-3aBrcuMoe KapOOKCHIMPOBAHKE OCTATKOB IIyTaMara IPOTEUHOB
CusS

3aoanue 15. O1Gepute TE€ NPOTEOIUTUYECKHE (DEPMEHTHI, IPU JEHCTBUU KOTOPHIX BO3MOKHO
IIPEBPAIICHNE VIA3MUHOT€HA B IUIA3MUH:

A. TxaHeBbIl aKTUBATOP MJIA3MUHOTEHA. b. Ypokunasa.

B. IIpoteun C (S). I'. ap-AHTHIUTa3MUH. J. a2-MakpornoOynuH.

3aoanue 16. Pacrionoxure B MPaBUILHOM MOPSAKE COOBITHS, TPOUCXOSIIIE IPU PUOPUHOIN3E!
A. TInasmMuHOreH ocaxaaercs Ha pUOPHHOBBIX HUTSIX.

b. TkaHeBbIil aKTUBATOP MJIIA3MUHOT€HA AKTUBUPYET IJIA3MUHOTEH.

B. TkaHeBbIif akTUBATOP MJIa3MUHOT€HA CBSI3bIBAETCS ¢ (GUOPHUHOM.

I'. IImasMuHOTreH NpeBpamaercs B INIa3MHUH.

J. ITna3mun ruaponusyet GuOpHH.

ITAJOHBI OTBETOB K PelIeHUI0 3aaHu i

na camocmoamenvnoit padomoi:

41A—2,3,4,5,6b—1,7.

5. A — 1) Bpems cBepThIBaHMsI KpoBH 110 JIu-Yaiity; 2) Bpemst pekanbiudukanyu; b — | ga-
3a: aKTUBHPOBAaHHOE yacTHuHOe TpomoOormiactuHoBoe Bpemst (AUTB), Il ¢aza: npoTpoMOMHOBBII
unzaekc (IITH), nporpomOuHOBEIi nokaszarens; Il ¢aza: 1) xoauuecTBo ¢uOpuHOreHa; 2) aKTHB-
HOCTh (puOpuHa3el; B — 1) perpakuus Tpom0a; 2) reMaTokput Tpomoa; I' — 1) TpoMOHMHOBOE Bpemst
(TB); 2) TonepaHTHOCTh MJIa3Mbl K TeNapuHy; 3) akTuBHOCTh aHTuTpomOuHa llI; I — dubpunonu-
TUYeCKas aKTUBHOCTH (CTIOHTaHHBIN puOpUHOIN3).

140



JlabopaTopnasi paGora (80 MuHyT)
HNHcTpyKuus K NPAKTHYeCKOMY 3aHATHIO

Pabota 1. Pazoenenue 6enxkoe col60OpomKu Kpoeu menmooom rjiekmpogopesa na ayemu-
yennn03e

B xnmHMYeckux abopaTopusx Hanbojee pacupoCTPaHEHBI AIIEKTPO(OPETUUECKIE METOIBI
UCCIeIOBaHMs OETKOBOTO CIEKTPa IJI1a3Mbl (CBIBOPOTKH) KPOBU. DIeKTpodope3 OETKOB CHIBOPOTKH
KPOBH — OOBEKTUBHBIA METO/I IIPU NMEPBUYHOM JIAOOPATOPHON AMATHOCTHKE OCTPHIX M XPOHHUECKUX
BOCHAJIUTENbHBIX 3a00JIEBaHUN, 37I0KQUECTBEHHBIX OIyXOJei, 3a0oyieBaHUN TieueHH, Oeok-
ne(pUIUTHBIX COCTOSIHUN, MOHOKJIOHAIBHBIX TaMMarnaTuil u AeuunTa aHTUTE.

Pa3znenennie GenkoOB CHIBOPOTKM KPOBH Ha alETHIILEIUIIONO3HBIX IMIEHKaX Maér 4€TKoe
(bpaKIMOHUPOBAHKE U COKpaIaeT BpeMs dekTpodopesa a0 25-30 MUHYT.

Ipunyun memooda. Meton ppakuMOHUPOBAHUS OCHOBAH Ha TOM, YTO MO/ BIMSIHUEM [1OCTO-
SIHHOTO 3JIEKTPUYECKOTO TOJsI OCNTKM CHIBOPOTKH KPOBHU, OOJIAJAIOUINE BIICKTPUUYECKUM 3apsiioM,
JBUXKYTCSI IO CMOUYEHHOUM Oy(epHBIM pacTBOPOM ILIEHKE AlleTHIILEILTION03bI CO CKOPOCThIO, 3aBU-
CsIILel OT BEIMYHMHBI 3apsa ¥ MOJIEKYJIIPHON Macchl yacTHll. BeaencTBie 3Toro Geku ChIBOPOTKH
pa3nensroTcst OOBIYHO Ha 5 OCHOBHBIX (Ppakiuii: ambOyMUH U TTIOOYIMHBEI 01, 02 U Y, cCOAepKaHHUe
KOTOPBIX omnpenaensiercs poTromerpuyecku. OTHOCUTENBHOE COJEp KaHNe OCIKOBBIX (paKiuid B Chl-
BOPOTKE KPOBH 3/I0POBOT0 YEJIOBEKA BhIpaXKaeTcs claeayroummu nudpamu: arsoymun — 53-66%);
enooynunvl — 29-54%: oy-rmoOynmuael — 2-5%, op-rmoOymuHbl — 6-12%, B-rmo0ynuHBEl —
8-15%, y-rnobynuusl — 11-22%.

1. Dnexmpoghopemuueckoe pazoenenue 6e1K08 CbLBOPOMKU KPOSU

Xoo pabomui. KroBeTHBIEC OTIENCHUS amnapara JJis 3JeKTpodopesa 3anoiHaT 0ydhepHbIM
pactBopoM. [1oI0CKH aleTHIIIEIITION03bl CMAYUBAIOT Oy(hepoM U TYro HATSATUBAIOT (HE JOJDKHBI
MIPOBHCATH) B MPOMEKYTKE MEXKY KIOBETHBIMH OTACIEHUsIMU. Uepe3 MoIOCKY HOCUTENS B TEUCHHE
5 MUHYT TPOIYCKAIOT JIEKTPUYCCKHI TOK. OTKIIOYAIOT IIEKTPOPOPETHICCKYI0 KaMepy, Ha I0-
BEPXHOCTH AlETHIIEIUTIONO3HON MIEHKN Yy KaTo/a Ha JIMHUIO CTapTa HAHOCAT CHIBOPOTKY KPOBH.
[Tpubop BKIJIIOYAIOT BHOBb U MPOBOJIAT JIEKTPOPOPETHUECKOE pa3ieIeHUE OEJIKOB.

2. Okpacka snekmpoghopezpamm

[Tocne oTkimovyeHns: mpudopa MIEHKN BEIHUMAIOT U Cpa3y MOMEMIAIOT UX B PACTBOP KpacH-
tens (amunou€pHsiit 10 B) Ha 10-15 munyt. s ynaneHus u30bITKa KpacUTENsl MOJOCKH alleThJI-
LIEJUTIOJIO3BI TIEPEHOCST B KIOBETY € 2% pacTBOpOM yKCYCHOUM KucioThl. Yepes 10-15 MunyT kucio-
Ty CIMBAIOT U MOJIOCKU 3aJIUBAIOT YUCTHIM PACTBOPOM YKCYCHOM KHUCIOTHI. B pe3ymnbTare Takoi 00-
pabOTKK CHHHE TSTHA, COOTBETCTBYIOMIME PA3TUYHBIM (paKIHsiM OEITKOB, OTYETIMBO BUIHBI Ha
po3payHOM (POHE alleTUIILEIUTION03HOM TIEHKH.

3. KonnuecTBeHHasi OLleHKA AMIEKTPOGOPErpaMM npo8oOUmcs nymem OeHCUmomempuu umu
gomomempuu coomeemcmayrouux d10aAmos.

JeHcuToMeTpus 31eKTpoQoperpaMM  MPOBOAMTCS C HCIOJIB30BAHHUEM JIEHCHTOMETPA.
Hencutomerp — (QoTomeTpuueckuii npubdop, oOecreunBaOUINi CKaHHUPOBAHUE 3JIEKTpodope-
rpammbl. Llenbro CKaHUpOBaHHS SIBJISIETCS TIONYYEHHE JEHCUTOTPaMMBI — TpaduyecKoro
M300pakeHUs]  paclpelesieHUs]  KOHIEHTpAallMu  KpacuTels  BIOJb  3JEeKTpodoperpammsl,
MPEJCTABISIONIYI0 COOOM CEpPHI0 OTHENBHBIX IHKOB, 10 COOTHONICHHUIO IUIOMIAEH KOTOPHIX
MHTETPATOP ¥ MUKPOIPOLIECCOPHOE YCTPOMCTBO MPUOOPa BEIYUCISIIOT OTHOCUTEIBHOE COJIEpKAHNE
KaKJ101 OEIKOBOM (PpaKIuu.

DortomMeTpus 3m0aToB hpakuui 6enka. [To10CKH aneTUIENII0N03bl TPOMOKAIOT (GUIBTPO-
BaJIbHOW Oymaroi, oKpaiieHHbIe O0eIKOBbIE (PpaKIuu BHIPE3AIOT U TIOMEIIAIOT B COOTBETCTBYIOIINE
MIPOHYMEPOBaHHbIE MPOOUPKHU C ITIOUPYIOIIUM PACTBOPOM (B 5 MPOOUPOK HATUBAIOT U3 OIOPETKU
o 10 v 0,15 NaOH). Yepe3 20 MuHYT TpOoTUB BOABI (KOHTPOJIH) ONPEALIISIOT ONTHYSCKYIO TIOT-
HOCTBh Ka)KJIOTO pacTBopa Ha (oTo3IeKTpokasopumMeTpe (kroBeta 10 MM, KpacHbIi cBETOGUIBTP ¢
A=670 HM). 3Has ONITUYECKHE MNIOTHOCTU PACTBOPOB, COOTBETCTBYIOIINE KAXI0M (PpaKIiK, BHIYHC-
JSIOT CYyMMY ONTHYECKHUX IJIOTHOCTEH BCeX (pakuuil M BBIPAXKAIOT OTHOCHTEIBHOE COJIEpIKAHHE
Oenka B KaKI0M (PpaKIuu.

141



Hanpuwmep:
OTtHocuT. conepx. anboymuHa (%) - OnTud. WiIoTH. nroaTta ansoymuna (E) 100 %
CyMMa onTud. mioTHocTen (X)

OTtBeT:

52-65% )

&

2-5%

7-13%

Mornowexwve ceeTta

8-14%
12-22%

Jeanio®

SPITEX
v :::):l[;'\u_su( S

ATBOYMUH 01- Op- B- Y-TJIOOYIMHBI

Jlencuromerp
/S VA Y

Tlonocka aneTHianeIrI035]1

Onexmpogopezpamma(a) u oencumocpamma(b) 0Oeikos cCbiBOPOMKU KpOBU UYelo8eKad Ha
ayemunyenntonose.

BriBOa:

PaGota 2. Onpeodenenue codepiricanusn Kanpyus 6 niazme Kposu

Kanpumii urpaet BaXHYIO pOJb B OCYIIECTBICHHH MPOIECCOB KHU3HEAEATeTbHOCTH. OH BIIH -
€T Ha TPOHHUIIAEMOCTh OMOJOTHYECKHX MEMOpaH, BO30YyIMMOCTh HEPBOB M MBIIIII, Y4aCTBYEeT B
HEPBHO-MBIIIIEYHON MPOBOJAMMOCTH, COKPAIIEHUH W pacciaablieHMH MYCKYJIaTypbl (B TOM 4YHCIE
MBIIIIBI CEP/ITIA), CEKPETOPHBIX IMpolieccax, (POPMUPOBAHUM KOCTH U XPSIIa; BO3JCHCTBYET HA 00-
MEH BCUICCTB B KJICTKaX, ABJIACTCS Ba>XHBIM (baKTOPOM remMocTa3a U nmoCpCaHUuKOM ﬂeﬁCTBHﬂ rop-
MOHOB B KIIETKE.

KomnuectBennoe OMpeACIICHUE KAJIbIWA B IJIa3ME€ KPOBH MMECT BAXKHOC 3HAYCHHUE JIA JHA-
THOCTHKH psiia 3a00J1eBaHui U IpU HAOIIOIEHUH 33 XOJ0M JICUECHHUSI.
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B HopMe KoHIEHTparmsi OOMmero Kaiblus B IUla3Me KpoBU — 2,2-2.6 MMOJB/I
(9-11 mMr%).

Ipunyun memooa. Nanukarop xpomoreH uepHbiii ET-00 oOpa3yeT ¢ kaibIrieM COeMHEHHE PO-
30BO-(uosieToBoro 1sera. [lpu tutpoBannu TpuisoHoMm b (IByx3amelleHHas HaTpueBas COJb ITH-
JICHIUAMUHOTETPAYKCYCHOW KUCIIOTHI, 00pa3yromasi MpoYHbIe KOMIUIEKCHI ¢ HOHAMH KaJIbIHs) Ta-
KOT'0 OKpAalIEHHOI'0 PacTBOpa MPOU30MIET M3MEHEHHE OKPACKH B CHHE-PO30BBI 1IBET B HKBHBa-
JIEHTHON TOYKE, COOTBETCTBYIOLIEH CBSI3bIBAHUIO TPUIOHOM b BCEX MOHOB KallbLiMs B PacTBOPE.

Xoo pabomwi. B xonbouxky HamuaroT 25 mia H,O u BHOcaT 1 Mi ammuagHoro OydepHOro
pacTtBopa. 3aTeM IpUIMBAIOT 1 M1 HccaeayeMon MI1a3Mbl KPOBH M 2 KaIljld MHAUKATOpa XPOMOI'€Ha
yepHoro. PactBop mpuoOpeTtaeT po3oBo-(huoiaeToBbIl 1BeT. 3aTeM pactBop TuTpyroT 0,002M pac-
TBOpOM TpuiioHa b 110 cure-po3oBoii okpacku. [lo o6bemy Tpuitona b, momeniiero Ha THTpOBaHHE,
PacCUUTHIBAIOT COACPKAHUE KAIBLIMS B I1J1a3Me KPOBH.

0,002-40,8-100-V;
1 b

X (Mr%) =

rrae 0,002 — momnsipHOCTH pacTBOpa TpriioHa b; 40,8 — monexymsipusiii Bec Ca; 100 — ko3 duru-
eHT AJis nepecuera B Mr%,; 1 — o0beM ChIBOPOTKHU, B3ATHIM AJsl aHanu3a; V; — o0beM TpuiioHa b,
M3pacX0I0OBaHHBIN HA TUTPOBAHUE.

Koaddunument nepecuera B eaununibl CU (mmons/n) — 0,245, C (mmonb/n) = X 0,245

OTtBeT:

BeiBOA:

Iloonucw npenooasamensi:

29. TEMA: BUOXUMMUSA MOYN. PU3NOJOTINYECKHUE U TATOJOI TYECKHUE

KOMIOHEHTBI MOYM.
AKTYaJIbHOCTDb T€MbI
Ananu3 Mouyd — o00s3aTelbHas COCTABISIIOIAS IIaHa oOcliegoBaHusa OonbHOTro. Ha
OCHOBaHWU aHaJHM3a MOYH JMATHOCTUPYIOT 3a00NIeBaHUS MOYEK — KaK COOCTBEHHO MOYEUHYIO

MATOJIOTHIO, TaK M TOpaX€HHE IMOYEeK M MOYEBBIBOASIIMX IyTeH MNpu 3a00jeBaHUSIX IPYTrUx
opraHoB. Kpome Toro, Ha OCHOBaHMM aHaJi3a MOYM MOXKHO 3alOJO3PUTh WIH NOATBEPIUTH
Hajuyue 3a00JeBaHUM MEYEeHU, CEpACUYHON MBIIIIbI, TOJKEIYI0YHOMN Kee3bl, AUarHOCTUPOBATh
pasNUYHbIE BHUJBI JKENTYXH, MpOBECTH JAu(p(EepeHIHaNbHYI0 TUarHOCTUKY CaxapHOro H
HecaxapHoro nuadera, orpeAeNuTh TUIl HEKOTOPBIX TOPMOHAIBHBIX HApYUICHUH U T. II.

N3meneHne cocTaBa MUHEPAIBHBIX BEIIECTB U HAPYIIECHUE PACIPENCICHUs 3JIEKTPOIUTOB U
KUJKOCTH B OpPraHU3ME SBILIIOTCA NPUYMHOW MHOTMX CEpPhE3HBIX HAPYIIEHWH, KOppPEKIHEH
KOTOPBIX Yallle BCErO MPUXOAUTCS 3aHUMATHCS PEaHUMATOJIOTaM.
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Iean 3anaTHA

YMeTh MPUMEHSTh 3HaHUSI O (PU3UOJOTHYECKUX U MATOJOTHYECKUX KOMITOHEHTAX MOYH ISt
pElIeHUsT BOMPOCOB JUATHOCTUKU, NPO(PHUIAKTUKH W MPOrHO3a 3a00JIeBaHUM, CBS3aHHBIX C
MMOYCYHOM 1 BHEITOYECUYHOM MaTOJIOTHEH.

TpeOoBaHMs K HCXOAHOMY YPOBHIO 3HAHUI

na nonnozco yceoenus memvi HeOOX00UMO NOBMOPUMD U3

—  HOpMANbHOU puU3U0N02UU YeNl06eKA.

= MexaHu3M 00pa30BaHMS MOYU MTOYKAMH;

= pacmpejesieHue BOJbl B OpraHU3Me, aKBallOPUHBI;

*  COCTaB MHTEPCTUIINATBLHON (MEKKJICTOYHOM) U KIIETOYHON KUJKOCTEH OpraHu3Ma;

»  mexanu3Mm peiicteus Na' /K - AT®a3br;

— 2ucmonoz2uu.

= cTpoeHue HepoHa.

— o0wen xumuu:

" TOHSTHUS «OCMOTHYECKOE JIaBJICHUEY, «OCMOJISIIBHOCTY, «TUIIOTOHUYECKOE U TUIIEPTOHU-
yeckoe u3MeHenue o0némay, «pH», «OydepHbie cucTeMbly;

— OUO0OPZAHUYECKOU XUMUU:

" KETOHOBBIE Teja, aTbOYMUHBI, TJI00YIUHBL,

JlJ1s1 IpoBepKYU UCXOHOT0 YPOBHS 3HAHUI BBINOJHHUTE CJIeAYIOLIHE 3aJaHUS:

3aoanue 1. Tlopx neiicTBUEM TI'MIPOCTAaTUYECKOTO MaBJIEHHs KPOBb (QHIBTPYETCS uepes
MIOJIYIIPOHUIIAEMYI0 MEMOpPaHy U IONaJaeT B MpocTpaHcTBO Kamncyisl LllymnsHckoro-boymena —
9TO nepBUYHas Mouya. KakoB ee KaueCTBEHHBIN cOCTaB?

A. Conepxxut (opMeHHBIE JIEMEHTHI KPOBH.

b. AnanoruyHa coctaBy KpOBH, HO HE CO/IEPKUT OEJIKOB U (POPMEHHBIX 3JIEMEHTOB.

B. AHanornyHa coctaBy KpOBH U COJEPKUT O€nKU ¢ MoseKynsapHoi maccor o 70 x/la, HO
OTCYTCTBYIOT ()OPMEHHBIE FIEMEHTHI.

I'. CocTtaB nepBUYHOI MOYM OTJIMYAETCS OT COCTABa IJIa3Mbl KPOBU MO BCEM KOMITOHEHTAM.

3aoanue 2. Kananen HeppoHa COCTOMT U3 3-X OTJEJNOB: MPOKCUMAJIBHOIO KaHaNlbla, METIH
'enne m gucTanpHOTO KaHaimblla. B KaHanmblax TepBHYHAs Moya TOABEpraercs peadbcopOmmy.
[TapannenbHO OCYILECTBIISIETCS. M CEKpPELMs OIpeleIeHHbIX BellecTB. Kakoe KOIMuecTBO IITIOKO3bI
peabcopOupyeTcs B MPOKCUMAILHOM KaHAJIbIIE 3JJ0POBOM MOYKH?

A. 100% npy HOPMOTJIMKEMUH. b. 50% mpu HOPMOTJIMKEMHUH.

B. 100% npu conepkaHuu TIIOKO3bI B KpoBH > 10 MMOJIB/II.

3aoanue 3. B pucrambHOM KaHanblle HedpoHA HApsAy C MPOIeccamMH, CBSI3aHHBIMHU C
pa3BeieHUEM U KOHIEHTPUPOBAHHEM MOYH, OCYIIECTBISIOTCS peabcopOlMOHHBIE U CEKPETOPHBIE
MIPOLIECCHI, TJIaBHAS 3a/laya KOTOPBIX — COXPAHMUTh KUCIOTHO-IIEIOYHOE PaBHOBECHE OpraHu3Ma H,
B YaCTHOCTH, OCTOSSHCTBO pH kpoBu. Kakue noHBI cekpeTupyroTcs KaHaJIbIlaMu?

A.K'. B.Na’. B.H" T.NH,. J.CI. E.HPO;.

3aoanue 4. Y 601pHOTO MOSBUINCH OTEKU. KakOBbI BOZMOXKHbBIE IPUYUHBI?
A. Hapymienue GesnokcMHTE3UpYIOLIeH (QyHKIIMY EUSHH.

b. Crymienue xposn.

B. IIporennypusi.

I'. HegocraTok Ba3zornpeccuHa.

HpaeuﬂbHocmb pewenuﬁ npoeepbnie, cConocmaesue ux ¢ SmajloHadmMu omeenioe.
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Bonpocs! nu1s1 06cyxneHust

1. HopMmanbHble moka3arend o0beMa MOYH, €€ IUIOTHOCTH, LIBETa, MPO3payHOCTU. DaKTopsHl,
00ycCiIaBIUBAIOIINE U3MEHEHHUS TIOKA3aTeNst KUCJIOTHOCTH MOYH.

2. Heopranuyeckue cOCTaBHbIE YaCTH MOYHU.

3. OpraHunyeckue COCTaBHbIE YaCTH MOYH B HOPME: MOYEBHHA, MOUEBasl KHCJIOTA, KPEATUHUH,
AMHUHOKHCIIOTHI, 0€3a30TUCThIE OPraHNYECKHE KOMIIOHEHTHI MOUYM, TOPMOHBI 1 UX META0OJIUTBHI.

4. JIluarHOCTUYECKOE 3HAYEHHE OINpEACICHUs B MOYE AaMHUHOKHCIOT, KOTOPBIMH OOraThl
CIeLMAIM3UPOBAHHBIE OCNKH: I'MJIPOKCUIPOJIMHA (B KOJJIareHe), 3-MeTUITUCTHAMHA (B aKTUHE U
muo3une). OmpeneneHne MeTabOJMTOB aMUHOKHCIOT JJIs JMAarHOCTUKHA  (DEHWIKETOHYpUH
(Hapymenue oOMeHa (eHWIAIaHWHA), aQIKaNTOHypuu (HapylieHne oOMEHa THPO3HMHA),
TUNEPIPONUHYPUH (HApYLIEHUE OKUCJIECHUS MpOJMHA), LUTPY/UIMHYpUU (HapylleHHEe CHHTE3a
MOYCBHHBI).

5. Jlmarnoctudeckoe 3HAYCHHUE OTIPEJICIICHUS MMaTOJOTHUECKUX COCTAaBHBIX YacTell MOYu:

a) IPOTEMHYpUsl IIOYeYHass U BHEMNOYeuHas; (EepMEHThbI, OIpeAensieMble B Moue C
JTMAarHOCTUYECKOM IEIBIO;

0) IIIIOKO3ypHs IIPH caxapHOM AuadeTe U MoYedHas IIrK03ypHs;

B) remMarypusi Io4eyHast 1 BHEMOYEYHAst, TeMOTJIOOMHYPHS;

I') KETOHYpUS TIPU FOJI0JJTaHUHM, AUadeTe, alua03aX HHOTO IPOMCXOXKACHUS;

1) J)KeITYHBIE MUTMEHTHI, ONpeNeIsieMble C IeNbl0 Tu(PepeHINaTbHON THATHOCTHKH KEITYX,
op(UPHUHBI.

6. MexaHu3Mm JIeHCTBHS TOPMOHOB, PETYIUPYIOIINX BOAHO-MHHEPAJIbHBI 0OMEH (Bazompec-

CHHA, HaTPUIi-YPETUYECKOT0 TOPMOHA, aJIbJIOCTEPOHA).
Jlureparypa
OcHoBHas
1. bBuonoeuueckaa xumus / B. K. Kyxta [u np.]. M. : Buaom ; MuHCk : Acap, 2008. C. 599-606.
2. Buonoeuueckas xumus / A. J1. Taranowd [ ap.]. MuHCk : B mk., 2013. C. 359-375, 541-543.
JlomoJiHUTEILHAS

1. Yupkun, A. A. {naraoctrdeckuii cripaBouHuk teparesta / A. A. Yupkun, A. H. Oxopokos, 1. 1. I'oHuapuk.
MH. : benapycs, 1993. C. 369-390.

2. Kamvuunurxos, B. C. CipaBOYHHK 10 KIMHAKO-OMOXMMHYECKOH tabopaTopHoi auarnoctuke / B. C. Kambl-
nHuKOB. MH. : Benapycs, 2000. C. 171-208, 275-347, 358-428.

3anaHus 1S CAMOCTOSATEILHOM PaGoThI

3aoanue 1. YtoObl 3amoqo3puTh y OOJBHOrO caxapHblii nuaber, oOpaTuTe BHUMaHHE Ha
o0beM BbIZIETIIEMON MOYU M ee yAelbHbIA Bec. [Ipu nuabere, HECMOTPsT Ha OOJBIIYI0 CYTOYHYIO
HKCKPELHI0O MOYH, €€ YJENbHBI BEC OCTaeTcsi BBICOKMM. {1 yTOUHEHMs AMarHo3a HeoOXOJUMO
OTIPENIENIUTh COJIeP’KaHKE TIOKO3bI B MOYE M CPAaBHUTH OTH JAHHBIC C PE3YJIbTaTaMH OIPEIEICHUS
YPOBHS TTTUKEMHH.

1.1.Pemute 3agauy. [lonbepure napy CMMIITOMOB, XapaKTEpHBIX JJIs 1UabeTa:
A. D moun = 1,02. 1. Cyrounslii quypes 6 1.
b. D moun = 1,022. 2. CyrounsIil guypes 2 J.
B. D mouu = 1,20. 3. Cyrounslii quypes 1 1.

I'. D moum = 1,5. 4. Cyrounsriit auypes 20 1.

1.2.Pemurte 3anauy.llogbepure mapy CMMITOMOB, XapaKTE€PHBIX JJIs 1uadeTa:
A. I'moko3ypust — Her. 1. 'mukemust 5,5 MMoIIb/11.

b. I'moxo3ypus — 1%. 2. I'mukemust 15,0 MMomb/i1.

B. I'mroko3ypust — cnensl. 3. 'mukemus 8,0 MMOJIB/I.

3aoanue 2. Ins muddepeHanbHON TUArHOCTUKH PAa3IMYHOTO POJAa KEJITYyX M3ydarloT IBET
MOYH M OIpPENeNAI0T B HEH Halu4Me KEeTYHbIX HMUTrMeHTOB. HeoOXoIuMO BCIIOMHUTH, KaKUM
00pa3oM OCYIIECTBIIACTCS paclaj JKeMYHBIX IMIMEHTOB, COJACPKAHWE KaKUX COCTMHEHHH
YBEIIMYMBAETCS B KPOBH U MOYE, KAKUM 00pa3oM M3MeHsieTcs 1BeT cTyna. CieayeT MOMHHUTh, YTO
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yepe3 MOYCUHBIH (HIBTP CIIOCOOEH NMPOHUKATH CBA3aHHBIA OMIIMPYOUH (B OTIMYME OT CBOOOJHOTO
OwnnpyOnHa, HE CIIOCOOHOTO TPEO0JIeBATh IMOYECUHBIH «(DUIBTP», MOJEKYyJIa IUTITIOKYPOHHUIA
OmnupyOnHa Maa).

2.1. Pemute 3anmauy. Ilogbepure mnapaMeTpbl aHanM3a MOYM, XapaKTepHbIE Ui
MEXaHUYECKOM KENTYXHU:

A. Moua «11BeTa nuBay. 1. BunupyouH.

b. Moua conomenHo-xentasi. 2. YpoOWINH (MCTUHHBI).
B. Moua kpacHoro 1sera. 3. CTepKOOMIIMHOTEH.

I'. CBerno-xkentas moua. 4. Ypoxpom.

3aoanue 3. [luarHOCTHKAa IIAHKpeaTuTa BO MHOIOM OCHOBBIBAETCS Ha ONPEICICHUU
aKTUBHOCTH ()epMEHTOB MouM. BcrnomHute, kakue (epMeHTbI, CIOCOOHBIE NEperTH B Mouy,
CEKpEeTUpPYET MOJKETyAouHas xkeie3a. HazoBure ¢hepMeHT, akTUBHOCTH KOTOPOIO 00S3aTEIBHO
OIIpeIeJIAEeTCs B MOU€E MPU IMaHKpeaTuTe:
A. ®ochopunaza. b. Amunaza. B. Jlakrarneruaporenasa. I'. [lercun. [1. Caxapasa.

3aoanue 4. YCBOUTH, UTO B ClIy4ae CHIKEHUS 00bEMa KPOBHU BKIIFOYAIOTCS JBa MEXaHU3MA!
1) pazapaxaroTcs penenTopbl TUIOTANIaMyca, YTO MPUBOAMT K aKTHBAIIMMA CHHTE3a Ba3ONPECCHUHA;
2) pa3apakaroTcsl PEeUEenTOPhl IOKCTArJoMepyIISIpHOTO ammapara Mmoyek, 4YTO COMPOBOXKAACTCS BbI-
OpOoCOM B KPOBOTOK PCHHHA.

Hcnonb3yst IpUBEICHHYIO CXEMY, PACCMOTPHUTE OCHOBHBIE 3()(PEKTHI TOPMOHOB M pEHUHA.

m — .ﬂH&ZUUfIfEH&UH l

MvnoTanamyc Kamencux (AND)
Herlporvnodpua Hxcmaznomepy- Anzuomenaun |
- NAPHENT annapami——» T Pexun
- \ AH2UOIMEH3UHO2EeH
\-\‘\
BasonpeccH —|
F —— HeghpoH __
., [ FE‘D
"
MNovwxa ) ™ nat

Hpa@uﬂbHOCWlb pemeHuﬁ npoeepbnie, cConocmasue ux ¢ ImajloOHamMu omeenioes.

IIpoBepbTe cBOM 3HAHMA (CAMOKOHTPOJIb YCBOCHUS TEMbI)

3a0anue 1. B KMTMHUKY TMOCTYIII OOJIBHOM € ’kanobaMu Ha OOMJIBHOE M YacTOe MOYEHCITyC-
KaHHeE, )KaXKIy, KOTOpbIE €ro 0ecmoKosT faxe Houblo. CyTouHoe KonnyecTBO Moun = 10 J1 ¢ HU3KOM
OTHOCHUTENIbHOW TUNIOTHOCTBHI0. KakoB npennonoKuTeabHbli 1uartos?

A. CaxapHnblii tua0er. b. Hecaxapnsrii nuaGer.

B. bonesns Unenko-Kymmunra. I'. bonesns Annucosna.

. Mukcenema.

3aoanue 2.'Y 60ABHOTO OCTPBIM TJIOMEPYIOHEPPUTOM CYTOUHOE KOJIMUECTBO MouH = 500 mi1.
Kaxk Ha3sIiBaeTcs 3T0T cUMITOM?

A. Anypus. b. Ilomnypus. B. Onurypus.

I'. Huktypus. . N3octenypus.

3aoanue 3. Y OOJBHOTO OCTPBHIM IIIOMEpPYIOHE(PUTOM BBIsSIBIEHAa Makporemarypus. Kakoi
[[BET MOYH Y JAHHOTO OOJIHHOTO?

A. KpacHpril. b. KopruHesslii. B. YepHslii.

I". Po3oBhiil. J. IIBeTa MsCHBIX TTOMOEB.
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3adanue 4. Y OOIBHOTO B pe3yibTaTe OTPABICHUS COJSIMHA CBHHIIA B MOYE TIOSIBUJIOCH MHOTO
nporonopdupuHoB. Kakoi 11BeT Mo4H y JaHHOTO O0JIHHOTO?

A.3enensii.  b. KopuuHeBslii. B. YepHbiii.

I'. Po3oBbrIii. J. LIBeTa MSACHBIX IIOMOEB.

3aoanue 5. Y 601bHOT0 MHPEKINOHHBIM FEMaTUTOM C JKEITYXOH B MOUE BBISBICHO BHICOKOE
coniepkanue ounupyounna. Kakoii iset Mouu y JaHHOTO OOJIHHOTO?

A. CoJIOMEHHO-KEJITBIMN. b. KopuuHneBbiid.

B. YepHneiii. I'. Po30BbIi.

J. LIBeTa MACHBIX IIOMOEB.

3aoanue 6. Y 60IbHOr0 XpOHUYECKUM HE(PUTOM BBISBICHO HapyLUIEHWE KOHIIEHTPALMOHHOM
¢ynkunn novek. Kak Ha3zpiBaeTcs 3T0 cocTostHUE?

A. Huxkrtypus. b. U3ocrenypus. B. Onurypus.

I'. Anypus. . Honnypwust.

3aoanue 7. Y GOIBHOTO B MOYE COACPKAHMEC MOYEBON KHCIOTHI COCTaBHIIO 9,5 MMOJB/24 .
Kakyto marosoruto MoxHO 3a10/103pUTh?

A. Kaxekcusi. b. Opotaranuaypusi.
B. Iloueunas nenocrarounocts. I'. [leueHouHad HeJOCTATOYHOCTb.
. Iloparpa.

3aoanue 8. bonbHOMY, CTpaJarOIIEeMy XPOHHYECKUM T'enaTUTOM, OblUIa MPOBEJCHA Harpyska
6enszoarom HaTpus. [Ipu sToM 00 06e3BpekuBaroNiei (GyHKINHN IEYSHU CYANIN Ha OCHOBAaHUH 00-
Hapy>KEeHHUS B MOYE:

A. BeH3011HOM KUCHOTHI. b. JIuMOHHOM KHCTIOTBHI. B. BaneprnaHoBoli KHCIIOTBI.

I'. 'unnypoBO¥ KUCTOTHI. J. II{aBeneBoil KUCIOTHI.

3aoanue 9. ConepxaHue Kakoro M3 MpOJYyKTOB O€IKOBOro oOMEHa MOBBICHIOCH B MOYE y
CIOPTCMEHA C Pa3BUTON MYCKYJAaTypOH IOCII€ CHOPTUBHBIX COPEBHOBAHMA?

A. Mouesoii kucnotsl. b. Kpeatuna. B. Kpearnnuna.

I'. MoueBunsbl. [I. AMMuaka.

3aoanue 10. J1ns yrouHeHuUs: TMarHo3a «IIporpeccupyronas MpleyHas JUCTpopus» y 00ib-
HOTo ObUI cAenaH aHanu3 Moul. Kakoe coennHeHne npu 3ToM OyJieT 0OHapyKUBaThCs B Moue?
A. llopdupunsl. b. Kpearun. B. Kpearunun.
I'. Muorno6usn. /. Kanemonymus.

JTaJT0HbI OTBETOB K PEIICHUI0 3aaHH

Jlna camonpogepku ucxoo0nozo ypoeHsa 3HaAHUIL
1-B;2-A;3-A,B, ;4. A, B.

na camocmoamenvnoit padbomoi:

11—T-1. 12—b-2

21—A-1

3—b.

CamocrosiTesibHas padoTa (2 yaca)
HNHCTPpYKIIUN K MPAKTHYECKOMY 3aHATHIO
Pabota 1. Onpeodenenue yoenvnozo éeca (nnomuocmu) mouu

HOCKOHBKY OTACIIbHBIC MOPHHUU MOYH OTIINYAIOTCA MO YACIbHOMY BECY U XHUMUUYCCKOMY
COCTaBYy, YJEIbHBI BEC OMPENESAIOT B MOYE, COOpaHHOM 3a CyTKH. B HOpMe ynenbHBIN BEC MOYH
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KOppEJIUPYeT C KOJMYECTBOM «CYTOUHOI» Moun U cocrtaBisier 1,010—1,025. Ilpu paznuyHbix
COCTOSIHUSX OH MOKeT Konebarbes ot 1,000 go 1,060.
Xo0 pabomul. B uImHAp HATUBAIOT MOYY U OCTOPOKHO IOTPYXAlOT B Hee ypomerp. Orcuer
BEJIETCSI 110 JICTICHUIO IIKAJIbl YPOMETPa, COOTBETCTBYIOIIEMY HHXKHEMY MEHUCKY JKUIKOCTH.
OrtBer:

PaGora 2. Onpeodenenue kucnomuocmu mouu

B HOpMeE peakiust Mouun criaboKucasi.

Xo0 pabompei. Ha nakxMycoByI0 OyMa)kKKy HAHOCST KaIlJIl0 MOYH U ONPEEIISIOT €€ PEaKIIUIO:
1) cuHss TaKMycoBasi Oymara KpacHeeT, KpacHasi He U3MEHSIET IIBETa — KHUCIIask PEaKIus;
2) xpacHasi Oymara CHHEeT, CHHSISI He H3MEHSET IIBeTa — IIEIIOYHAs PEaKIus;

3) obe Oymaru He U3MEHSIOT CBOCTO IIBETa — HEUTpaIbHAas PCAKIIUS.

MOo’KHO HCTIOIb30BaTh U APYTHUe UHAUKATOPHbIE OyMaru.

OTser:

Pabora 3. Kauecmeennoe onpedenenue Heopzanudeckux cOCMagHvlxX yacmeii Mouu

W3 MuHepanbHBIX coJieil Ooyiee BCEro ¢ MOYOH BBIAEISACTCS XJOPHCTOTO HATpusi — 8—
15 r/cyTku.

1. Onpenenenue xuopuao. MoHbl XJIOpa pearupyroT ¢ a30THOKUCIBIM CEpedpoM ¢
o0pa3oBaHHEM OcCajiKa XJIOPUCTOro cepedpa, He PaCTBOPSIIOIIETOCs B a30THOM KUCIIOTE.

Xoo pabomur. K 1 mn moun (20 xanens) mobasmsiror 3—5 kamenb 1% pactBopa AgNO; u 2
karmi 10% pactBopa a30THO# kucnoThl. Beimanaer 6enbiii ocamok AQCI, TemHeronmii Ha cBery,
HEPaCTBOPHUMEII B a30THOM KHCIIOTE.

2. Onpenenenue cynb@aTtoB. B kucmoit cpene cynbpaTbl C XJIOPUCTBIM OapueMm
obpa3yroT 6enblii ocanok BaSO,.

Xo0 pabomwr. K 20 kamsim mMoum nmpuiuBarot 5 kanenb 10% pactBopa HCIl u no kamsim,
MeaiaeHHo, jgobOamistor  pactBop BaCl, mo oOpasoBanms ocaika. BeimaBmmi — ocamok
oT(UIBTPOBBIBAIOT. B puibTpaTe 00HAPYKHUBAIOT COJIN FIPUPOCEPHBIX KUCIOT, HAarpeBas (pUiIbTpaT
B kunsmeld BojsgHoW OaHe (5—10 muH). IIpu 3TOM cHOBa mNosIBIsSIETCS MyTh H3-3a TOTO, 4YTO U3
3(HUPOCEPHBIX KUCIOT OCBOOOXKIAaETCs CepHasi KUCIIOTA.

3. Onpeneneaue Gochartor. Docharel MOUM MPU PEAKIUU C MOJIHUOICHOBBIM
pPEaKTHBOM O00pa3yloT KENThld KPUCTAUIMYECKHH 0cagok  (HochopHOMOINOIEHOBOKHCIOTO
aAMMOHWS.

Xoo pabomwi. B mpobupky HanusatoT 20-30 kameiab MOJIUOACHOBOTO PEaKTUBA U HArpeBalOT
pacTBOp 110 3aKWIAHWs (HE KHUISTHTH). 3aTeM J00aBISIFOT HECKOJBKO Kareilb MOYH. Beimamaer
KENTHIN 0caiok PochOopHOMOINOIEHOBOKUCIOTO aMMOHHUSI.

4, Onpenenenue kKanbnusa. Kampnmii Moud BBINIAJAaET B OCAMOK MPU TOOABICHUHU
I11aBEJICBOKHUCIOr0 aMMOHHMSL.

Xoo pabomei. K 20 kamnam moun npunuBatoT 1-2 kamiu 10% pacTBopa yKCYyCHOM KUCIIOTHI U
2-3 xammu 5% pacTBOpa IIABEJIEBOKUCIOTO aMMOHHs. BbilagaeT KpUCTAIMYECKUH OCaT0K
I1aBEJICBOKHUCIIOTO KAJIBIIHSI.

Pesyabrar:
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Pabora 4. Kauecmeennoe onpedenenue opzanuyeckux cocmagHwlx yacmeii Movu

1. Onpedenenue benxa. B HopMe B MOYE ONIPEACIISIFOTCS CIISbI OCKa.

1.1. IIpo6a Tennepa. Ilog pelicTBUeM a30THOW KHCIOTHI O€lOK 00OpasyeT
HEPaCTBOPUMBIN 0CaJIOK.

Xo0 pabomwi. B mpoOUpPKY OCTOPOKHO HAIUBAIOT O0KOIO 1 mi koHueHTpupoBanHod HNO3 u
cBepxy HaciauBaroT 1 mul mouu. [Ipu Hamuyuu B Moue Oenka Ha TPaHUIIE KHUIKOCTEH MOSBISIETCS
MyTHOE 06€JI0BaTOE KOJIBLIO.

1.2. Ocaxpagenue Oenka cyabPocCalUIHUIOBON KuUCIOTOW. DOta mnpoda
ABIISICTCSA CaMOM YyBCTBUTENIBHOM peakiueil Ha OeJoK.

Xoo pabomsi. K 20 xaruiam mouu n106asisoT 5 kanens 20% pactBopa cyiab(hocanuiuioBoit
KHCIIOTHIL. Brinagaer ocanok Oenka (MOMyTHEHHE PacCTBOPA).

2. Onpedenenue enoxko3vl. B HOpMe TII0KO3a B MOY€ He omnpeaensiercs. s kauecTBeHHOTo
onpeeeHUs TJIFOKO3bl B MOY€ MOIB3YIOTCS CIEAYIOIIMMHU PEAKIIUIMHU:

2.1. Peakmus Tpommepa. B mienounoi cpene B IpUCyTCTBHH ITFOKO3bI py AoOaBieHnn CuSOy
oOpa3zyeTcs KeJIThIM 0CaJIoK THApaTa 3aKUCU MEJIA WIIH KPACHBIM 0CA/IOK 3aKHCH MEITH.

Xoo pabomwi. K 5 kamnsaMm uccneayeMoit Moun npubaBisitoT 5 kanens 10% pacTBopa eaxoro
Hatpus u 5 kanenb 1% pactBopa cepHokucioit meau. Harpesator.

2.2. Peaxuus ®enunra. Ilpoba ocHOoBaHa Ha TOM K€ MPHUHIIMIE, YTO U PEAKIUSI
Tpommepa. [IpeumyiiiecTBO 3TOM peakMK 3aKJII0YaeTCsl B TOM, YTO CETHETOBA COJIb B COCTaBE pe-
aktuBa denuHra cBsA3bIBACT M30BITOK TUIpATa OKUCH MEAU, U3 KOTOPOTO MPH HAarpeBaHUU 00pazy-
€TCSl OKUCh MEJIM YEPHOTO 1IBETa, MEIIAIOIIAst PEaAKI[UH.

Xoo pabomur. K 20 kaminsM uccienyeMoi MOUd MPHIIMBAIOT paBHBIM 00beM kuakoctu De-
JIMHTA ¥ HArPEBAIOT JI0 KUTICHUS.

23. Peakuus Hunaunepa. B peaktuB Humanmepa BXOAUT a30THOKHUCIHBIN BUCMyT. B
HIEJIOYHOM cpesie oOpa3yeTcsi TUApaT OKUCH BUCMYTA, KOTOPBIM, BOCCTAHABIUBASACH B MPUCYTCTBUHU
TJIFOKO3BI IO METATUYECKOT0 BUCMYTA, OKPAIIUBACT KUAKOCTh B UEPHBIH IIBET.

Xoo pabomuwi. K 20 kamnsaMm uccnenyemoid Mmoun npunusatot 10-20 xanens peaktuBa Hunan-
nepa u kunATAT 1-2 muH. XKuakocts Oypeer, 3aTeM o0pa3yeTcsl YepHbIH 0CaJOK METaUIMYECKOTo
BHCMYTA.

Pesyabrar:

3. Onpeoenenue Kposauvix nuemenmos. B HopMe B Moue KPOBSHBIX TUTMEHTOB HET.

I'BasixoBas mpoOa. ['BasgkoBas cMoia B MPHUCYTCTBUU TEPOKCHA BOJOPOIA IO BIIHS-
HUEM MEePOKCUIa3bl KPOBU BOCCTAHABIMBACTCS B a30HU]] TBASIKOBOW CMOJIBI, UMEIOIINI CUHUH IBET.

Xoo pabomwr. B mpobupky HanmuparoT 20 Kameiab MOYHM, 5 Kameidb T'BasKOBOW CMOJBI H
Heckonbko Karens HyO,. B mpucyTcTBIM KpOBY MOSIBIISETCS CHHEE OKpAIIMBAHUE.

Pe3yabrar:

4. Onpeoenenue kemonogvix men. KeToHOBBIE Tella OOHAPYKUBAIOTCS B MOUe MpHU IuadeTe,
TOJIOJaHNH U APYIUX allUJOTHUUECKUX COCTOSIHUSIX. METO] OCHOBAH Ha LIBETHOM PEAKIMH, KOTOPYIO
JIAIOT KETOHOBBIE TeJla C HUTPOIPYCCHIOM HATPHSI.

Xoo pabomuwr. K 2 kamsim moun 1o6aBisttoT 2 xarmmu 10% NaOH u 2 xarumm HUTponpyccuaa
Hatpus. [losBisieTcs opaHkeBo-KpacHoe okpaluBaHue. Jlo0aBistoT 6 Karneiab KOHIIEHTPUPOBAHHOM
YKCYCHOH KHCIJIOTBI — MOSIBIISIETCS BUITHEBOE OKPAIIMBAHUE.

Pe3yabrar:
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Pabota 5. Konuuecmeennoe onpedenenue op2anuiuecKux cOCMAagHylX 4acmeil Mo4u
5.1. OnpenenceHue coAepXaHHUS TIAKO3b B MOo4Ye (GpEpMEHTATHBHBIM
(TTIKO300KCHUAAa3HBIM) METOJAO0M. B HOpME TITIOKO3a B MOYE MIPUCYTCTBYET B CIIECIOBBIX
KOJIMYECTBAX U OOBIYHBIMH METOJIAMU HE ONPEACIISCTCS.
Ipunyun memooa. MeToJ OCHOBaH Ha CIEAYIOUMX (EPMEHTATUBHBIX PEAKITHIX:

I'moko3za + H O+ 0Oy —» I'mroxonomakton + H,O»,
T'nroxo3ooxcuoasza
H,0; + 4-amuHOanTHIIMPUH + PeHOT ~ —— > XwunoaumuH + 4H-,0
Ilepokcuoaza

O6pazyromuiicss TpoayKT UMEET PO30BYIO OKpacKy. IHTEHCHBHOCTH OKPACKH IPSIMO IPO-
MOPIIMOHANIbHA KOHIICHTPAIIUU TJIFOKO3bI U U3MEPAETCS POTOMETPUUECKHU.

Xo00 pabomul
OnsITHas CranpaptHas
npoda, MJI npoda, M
B nertpudyxubie npoOUPKU BHOCSAT:
Moua 0,1 —
CTaHIapTHBIN pacTBOP IITFOKO3BI — 0,1
JluctuimpoBaHHas BoJa 1,0 1,0
[TepememmBaroT
[losydeHHBIN pacTBOp OTOMPAIOT B CyXU€ NPOOUPKU 0,2 0,2
Pabounii pactBop GepmMeHTOB 2,0 2,0
[TepememnBatoT 1 MHKYOUPYIOT peakuoHHyto cMech 10 mun npu 37°C wnun
30 MUH TP KOMHATHOM TeMIeparype

[To okOHYaHMM HMHKYOAIMM H3MEPSIIOT ONTUYECKYIO IJIOTHOCTh ONBITHOW M CTaHAAPTHOU
po6 Ha kojopumerpe (anuHa BoiHbl 490-540 HM) B KIOBETax C TOJIIIMHON CJIOST 5 MM NPOTUB KOH-
TPOJISL.

Kontpoasnast npoda conepxut 0,2 mu Bojsl u 2,0 Ma pabouero pactBopa (pepMEHTOB.
KoHTpoabHyIo Mpo0y MOKHO TOTOBUTH OJIHY HA IPYIILY.

Pacuer npouzeooam no ¢popmyne:

Con=Eon Cer/ Eer,

rine Cop — KOHILIEHTpAIMs TII0K03bl B Moue (Mr%); Cor — KOHLIEHTpAIHs TJIIOKO3bI B CTaHIaPTHOM
pactBope (100 Mr%); Eoq — 3KCTHUHKIMS ONBITHON MpoObl; B¢y — SKCTUHKIMS CTaHAAPTHOW IpO-
ob1. Koapdumment nepecuera B cuctemy CU (Mmouns/m) — 0,0555.
[IpoBoaAT pacdeT CyTOYHOTO BBIZCIICHHSI TIIFOKO3bI ¢ MOUoH (¢ yueToM auypesa 1200—1500 mo).
Orser:

52. OnpeneneHUe KOHICHTPAUKN OeIKa B MOYe

Ipunyun memoda. Meto 0OCHOBaH Ha CIIOCOOHOCTH CYIb(HOCATUIIUIOBON KUCIOTHI pearupo-
BaTh C 6eJ'IKOM, BbI3bIBasd IMOMYTHCHUEC, HHTCHCUBHOCTE KOTOPOT'O IMPOMMOPHHUOHATIbBHA COACPKAHHUIO
Oenka B Moue.

Xon onpeaenenusi. K 1 M mpospaunoit moun go6asisitotr 3 mi 3% pactBopa cynabdocanu-
I.[HJ'IOBOﬁ KHCJIOTBI, CMCCh NICPCMCIINBAIOT U YCPE3 5 MuH HU3MCPAIOT OITUYCCKYHO IIJIOTHOCTh COAC-
PKUMOTO TPOOMPKH HA KOJOPUMETpE MpU KpacHOM cBeToduiabTpe (ammHa BoiaHbl 630—
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650 HM) B KtoBeTe MUPUHON 10 MM MPOTUB KOHTPOJIBHOU MPOOHI (KOHTpOJIbHAS Tpoda: K 1 mi Mo-

yn 100aBJsIOT 3 M1 u3oToHudeckoro pactBopa NaCl). Pacuer mpou3BoaAT mo KaJMOPOBOYHOMY

rpaduky. Pacdyer cyrouHbpIX moreps Oelika mpoBoAsT ¢ yueToM auypesa (1200—1500 m).
Kann6poBounslii rpauk /sl onpeaeeHus cofep:kaHus o01ero 6ejika B Moye

0,25

0,2 /
0,15 /,

0,1 -

/
0,05 /

/

E, onTryeckas mioTHOCTb

0] 0,1 0,2 0,3 0,4 0,5 0,6
C Oenka, 1/

Omeem:

Knunuko-ouacnocmuuexoe 3navenue onpedeneHusi codepyxcanusi benka 6 moye. B mode B
HOpME cofiepxKaTcsl «clepl 6enka» (apO0yMuH U rio0yiauHbl, He 6osee 0,15 r/cyT). IloBblenHOE
cojZiepkaHue Oenka B Moue — MPOTEMHYPHsI — OTpaXkaeT HapylIeHHe OajlaHca MEXIy Iporecca-
MU ero GUIbTpaluu U peadcopOLnu U oTMeYaeTcsl MpU 3a00JEBAaHUSAX MOYEK, MOYEBBIBOISIINX Y-
Tel, YCHJIEHHOM pacriajie 0elkoB TKaHed. DYHKIMOHAIBLHBIC TIOYSYHBIE TPOTEUHYPUH CBSI3aHBI C
yBEJIIMYEHUEM MPOHUIIAEMOCTH MOYEYHOTO (hUIbTpa JMO0 3aMeUIeHHeM TOKa KPOBH B KITyOOuKax
(TI011 BIMSTHUEM TIEPEOXJIaXKICHUS, PU3NICCKOTO U TICUXHUIECKOTO TIePEHATIPSIKEHUS ).

BriBOa:

Iloonucwv npenooasamensi:

30. TEMA: BUOXUMMUS IMTAHUSA. POJIb BEJIKOB, JIMIIUAO0B, YI'JIEBOJOB
N BUTAMMHOB.

AKTYaJIbHOCTDb TeMbl

Vcnonp30BaHWe THWIM JKUBBIMH OpraHU3MaMH 0003HA4aeTcss TEPMHUHOM <«ITUTAHHUEY.
PaznuuaioT TpM BaKHEMIINX KaTETOPUH UM COCTABHBIX KOMIOHEHTA MUILH:

1) nuTaTeNnbHbIC BEIIECTBA — MCTOYHUKU SHEPTUH M TUIACTUYECKOro MaTepuaia (OeKu, Jiu-
MIU/IbI, YTJIEBOBI);

2) MUKPOKOMITOHEHTBI MHIH — (BUTAMUHBI 1 MUHEPAJIbHbBIC COCTUHEHUS, HEOOXOAUMBIC IS
OMOXMMHUYECKUX MTPOLIECCOB);

3) BOJIOKHHCTBIC CTPYKTYphl (HEIepeBapHBaeMble IOJMCAXapUIbl, HEOOXOJIMMBbIC IS
HOPMAaJIbHOTO ()YHKIIMOHUPOBAHUS MUIIEBAPUTEILHON CUCTEMBI).
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Ocyl1ecTBieHUE TEMU WIM HMHBIMM KOMIIOHEHTAMHM IIMIIM, B TOM 4YHCJIE HE3aMEHHMBIMU
(axkTopaMu MUTaHUs, CBOUX (DYHKIMI B OPraHU3Me IIPOUCXOUT Yepe3 OMOXUMUYECKHE IPEBPALLICHMSI.
[TonnManue TOro, KakuM 0Opa3oM pa3IW4HbIe KOMIOHEHTHI MHIIM BOBJEKAIOTCS B HHUX, ITOMOXKET
OCMBICIIUTh HEOOXOIMMOCTh M CYTh COAJIaHCHPOBAHHOIO INUTAHUS, CBOEBPEMEHHO DPAaclO3HaBaThb U
aKTUBHO JICHCTBOBATh IIPU CTOJb PACIPOCTPAHEHHOM B KIMHUYECKOM IIPAKTHUKE COCTOSHUU
HEJ0CTaTOYHOro nutanus. Jleduuur ro60oro BUTaMuHa BEAET K MOSIBICHUIO CHIELU(PUYECKUX Hapylle-
HUHA peakuuii oOMEeHa C XapaKTePHbIMH KIMHHYECKUMHU TIPOSBICHUSMU. 3HAHHE KO(PEPMEHTHBIX
(GYHKIMI BUTAMUHOB B OpPraHM3Me MO3BOJISIET TOHATh MEXaHW3Mbl Pa3BUTUS U MPO(WIAKTUKY TUIIO- U
AaBUTAMUHO30B M MCIIOJIb30BATh BUTAMHHBI C TPO(MIAKTUIECKOH U JIeYeOHOM 1IETBIO.

Iean 3ansaTHA

3aKkpenuTh 3HAHHS 10 XUMHYECKOW CTPYKType M MOJEKYISIPHBIM MEXaHH3MaM OHOJIOTHYC-
CKOTO JIeHCTBHS KOGEPMEHTHBIX ()OPM BUTAMUHOB, BOBJICUCHUIO B META0OIM3M JPYTUX HE3aMECHU-
MbIX (pakTopoB nutanus. ChopMupoBaTh MpeCTaBICHUE 0 OMOXMMHUYECKUX MEXaHW3MaX HCIIONb-
30BaHMUSl KOMIIOHEHTOB THUIIHU ISl MOJUICPXKAHUS HOPMAJIbHOM >KU3HEACITCIBHOCTH OpraHu3ma, o
MATOJIOTUYECKUX COCTOSIHUSIX HEJOCTATOYHOrO MUTaHusl. [[03HAKOMUTH CTYIEHTOB C METOJIaMU 00-
Hapy>KEHUSI BATAMUHOB U KOJIMYECTBEHHOTO MX OMpPEICTICHHUS B MPOAYKTAX MUTAHHUS.

TpeGoBanus K HCXO0AHOMY YPOBHIO 3HAHM I

na nonnozco yceoenus memvi He0OX00UMO NOGMOPUMb U3

— OUO0Op2aHUUECKOU Xumuu:

" CTPOCHHME U CBOICTBa TIETEPOLMKIMYECKUX COEAUHEHMH — MNHUPUAMHA, NUPUMUIUHA,
UppoJIa, THa301a, HoppUpUHa, TapaaMUHOOEH30MHOM KMCIOThl, HUIKOTUHOBOM KHUCIIOTHI;

* OWOJIOTMYECKU AKTHBHBIE Ie€TEPOPYHKIIMOHAIbHBIE COCIUHEHUS OCH30JILHOTO U TeTepo-
LUKIMYECKOTO PSJIOB, META0OIUTHI U OMOPETYIISITOPHI;

— ouoxumuu:

* KO(pEPMEHTHI U UX POJIb B IIPOIECCaX METa0O0JIN3Ma;

* Ko(epMeHTHbIE (OPMBI BOJIOPACTBOPUMBIX BUTAMUHOB M UX Y4acTHE B METab0IN3ME;

* nyTH KaTtabosm3Ma OeIKoB, KHUPOB, YIIIEBOIOB B KJIETKAX.

I_I.]'[ﬂ MPOBECPKHU UCXOTHOI'0O YPOBHS 3HAHUMA BBLINOJHHUTE caeayrmue sajaHnus:

3aoanue 1. Kakoe u3 HHKECICIYIONUX BBHIPAKEHUN OTHOCHTEIILHO MaHKpeaTHdeckux dep-
MEHTOB MPaBUIIbHOE?

A. Bce OHU CEeKpeTHpYIOTCS B BI/I€ HEAKTUBHBIX TPO(EPMEHTOB.

b. Bce oHM cekpeTHpyIOTCs allUHAPHBIMU KIIETKaMH.

B. Bce oHH cexkpeTHpyroTCs B OTBET Ha XOJECUUCTOKUHHH.

I'. Ing onTuMansHOM akTUBHOCTH UM Tpebyetcs pH okoro 7.

J1. OHu Ba)<HBI TOJBKO JJIsl IEpEeBapUBaHUS OEIIKOB.

3aoanue 2. Kakoe U3 HIKECIEAYIOMNX BBIPAXKEHUN TIpaBUiIbHOE?

A. JleticTBue aapeHanMHa W TJIOKAaroHAa HAINPaBJICHO HA YBEJIMYECHHE YPOBHS TJIMKOTEH(OC-
¢dopuazbl.

b. UHTEeHCUBHOCTH pacHICIIEHUS! TJIMKOT€HAa B COCTOSHUM HATOUIaK paBHa MHTEHCUBHOCTHU
€ro CUHTE3a.

B. JlepocdopmirpoBanre rUKOT€HCUHTETa3bl B OTBET HA JIEHCTBUE MHCYJIMHA MPUBOAUT K
YBEJIMYEHHIO €€ aKTUBHOCTH.

I'. tTAM® — 5T0 BTOpUYHBIN MOCPEAHHUK, KOTOPBIA 00pa3yeTcst B OTBET Ha JeCTBHE apeHa-
JIMHA U IJIIOKaroHa B IIEYEHH.

. ®ochopunupoBanue rimkoreHpocdopunaszbl B OTBET Ha JEHCTBUE TIIOKAaroHa yBEITUYH-
BacT €€ aKTUBHOCTb.
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3aoanue 3. KakoBa QpyHKIHS TOPMOH-IYBCTBUTEIILHOM JIUTIA3bI B dKUPOBOU TKAHH?

A. I'unposu3yer ropMOH, KOTOPBIM y4aCTBYET B PACILEILICHUH KUPa.

b. CunTe3upyeT HOBbIE KUPOBBIE KJIIETKH U3 MIPOCTHIX JKUPHBIX KUCIIOT.

B. 'uponu3syer TpHalUATIULIEPOIIbl C 00pa30BaHNUEM KUPHBIX KUCIIOT AJIS APYTUX KIETOK.

J. CuHTe3upyeT IJIMHHOLCNOYEYHbIE XUPHBIE KHUCIOTHI JJIl CHUHTE3a JMNUAOB B JPYTHX
KJIETKaX.

3adanue 4. Kakyio poyib UTpaeT reHeTHUeCKUd (GaKkTop B MEPCIICKTUBE TOCTHIKEHUS OIpeie-
aenHoro Beca tena? Yro takoe rer Ob U Kakyto pojib €My OTBOST B Pa3BUTHU OKHUPEHHS Y Ye€II0-
Beka? Kakue apryMeHThl MOXKHO MPUBECTH B MOJIb3Y TOTO, YTO ATOT I'€H CBsI3aH C KOHTpOJieM Beca?

3aoanue 5. JlabopaTopHBIA aHAIH3 MOCIE THAPOIN3a BEIIECTBA BBISBUI B THAPOJIU3ATE aJic-
HUH, pub03y 1 Gochopuyto kucinory. KakoBa cTpykTypa HCXOAHOTO BellecTBa?
A. Tlenrrun. b. Hykneo3ua. B. Mononykiieotun. I'. Ilerarozodocdat. [. Onurocaxapu.

3aoanue 6. BcnoMHUTE, YTO BUTaAMUHBI IPHHAMAIOT y4acTHE B TMpoIleccax MeTadboym3Ma 1mo-
CJle X aKTHBAILlMU B KJIETKaX, T. €. IPEBpaIICHUs B KOQEepMEHTHYIO hopMy.

6.1. OOBsicHUTE, YeM PYKOBOJCTBOBAJICS Bpay, 3aMCHHB OOJIBHOMY HEUPOICPMHTOM IUPH-
JIOKCHH Ha mUpuAoKcanbdocdar.

6.2. [TogOepute COOTBETCTBYIOIINE MTAPbl BUTAMUH — KO(PEPMEHT:

A HAJT. 1. IIpousBoiHOE MUPHUIOKCHUHA.

b. TII®. 2. IIpounsBoanoe pubdodaaBuHa.

B. HS-KoA. 3. IIpousBogHOE THAMUHA.

I'. ®A. 4. ITpon3BOIHO€ HUKOTUHOBOU KHCIIOTHI.
. T1D. 5. IIpou3BOIHOE MAHTOTEHOBON KHUCJIOTBHI.

HpaBu]leOCWlb pemeHud npoeepbnie, COnocmasue ux ¢ SmajloHadmu omeenioe.

Bonpocs! nuis1 00cyxkneHust

1. TlumeBas IEHHOCTH OEIKOB, JKUPOB, YIIIEBOIOB. POJIb BOJTOKHUCTBIX MOJUCAXAPUJIOB IJIS
paboThI MUIIEBAPUTETHHOTO TPAKTa B OOMEHHBIX MPOIIECCOB B opraHu3Me. HezameHnMbIe (hakTOpBI
MTUTAHUSL.

2. DHeprus — MoTpeOHOCTh, MPOUCXOXKIEHUE U PACXOJOBAHNE B OpPraHU3ME.

3. CuHApPOM HEJOCTATOYHOrO MUTAHUS — MPHYUHBI PA3BUTHUS M XapaKTEPHBIC TPOSBICHUS
KBAIlIMOPKOpa U Mapas3ma.

4. Xwumuueckas npupoaa, KopepMeHTHbIC (GOPMBI, MOJICKYIISIPHBIC MEXaHU3MBI JCHCTBHUS U
poIIb B Mpolieccax MeTadoIu3Ma BOJOPACTBOPUMBIX BUTAMUHOB: a) TuamuHa (B1); 6) pubodnaBuna
(B2); B) mantoTeHoBoi kucnothl; T) HUauuHa (PP); 1) nupuaokcuna (Bs); €) dhonueBoit KUCIOTHI
(By); x) kobanamuHa (B12); 3) 6noruna (H); 1) ackopobunosoii kucnotsl (C).

5. Xumuyeckas npupoa, MEXaHU3MBI JICUCTBUS U POJIh B MpoIleccax MeTaboIm3Ma KUPO-
pactBopuMbIX BuTamMuHoB A, E, D, K.

6. BurammHOTIOOOHBIC BemiecTBa: OMOMIaBOHOWABI (BUT. P), XONWH, JHIOeBas KHUCIIOTA,
napaaMUHOOEH30MHasE KUCI0Ta, BUTaMUH U, KapHUTHH, HHO3UTOJ, TAHTaMOBast KUCIIOTA U Jp.

Jluteparypa
OcHoBHasn
1. Buonocuueckas xumusi / B. K. Kyxra [ 1p.]. M. : Bunom ; Munck : Acap, 2008. C. 87-130.
Buonoauueckas xumus / A. J1. Taranoeud [u 1p.]. Musck : Bem. mik., 2013. C. 332-358.
3. Koncnexm nexumii.

N

JononnureasHasi
1. Mappu P. buoxumus uyenoseka / P. Mapu [u np.]. M. : Mup, 1993.
2. Moposxuna T. C. BuTaMuHBL: KpaTKoe PyKOBOJCTBO ISl Bpadel M CTYJCHTOB MEAUIMHCKUX, (hapMaKoJIOr -
yecKuX U onosorudeckux cnemnuansHoctei / T. C. Moposkuna, A. I. MoiiceeHok. MH. : Acap, 2002.
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3agaHus A1 CaMOCTOSITeIbHON PadoThl

3adanue 1. 3anOMHHUTE CYTOYHYIO TIOTPEOHOCTH YEIIOBEKA B BUTAMUHAX, CYIIIECTBEHHOE CHU-
KEHHE KOTOPOM HEM30EeKHO MPUBOAUT K HAPYHICHUIO OMOXMMUYECKUX MPOLECCOB M Pa3BUTHIO 3a-
OoneBanuil. YMeiiTe Ha3BaTh MPU3HAKH THIIOBUTAMUHO30B.

1.1. Pemmmre 3amauy. Kak Obuio ycraHoBieHo, cuHApoM Bepruke-KopcakoBa, mposBiisiio-
LIUICST HAapyLIEHWEM TOHYCa MBIIIL KOHEYHOCTEH, CHM)KEHUEM YMCTBEHHOW CIOCOOHOCTH U J1€3-
OpHUEHTAIlMeH, CBA3aH C HapylIeHWEM IPOYHOM CBs3M anmodepMeHTa M KodepMeHTa B (pepMeHTe
TpaHckeToaa3ze. CUMITOMBI 3TOIO CUHJPOMAa MOTYT MPOSIBISATHCS Y AJIKOIOJIMKOB BCIIEACTBUE CHU-
KEHHSI TIOCTYIJICHUS] B OpraHu3M BuTamuHa. Ha3oBuTte 3TOT BUTaMUH U ero kodepmeHTHbIE (op-
Mbl. C KakuMu (pepMEHTaMHU KPOME TPAHCKETOJIa3bl Pa00TAET STOT BUTAMUH?

3a0anue 2. YsCHUTE 3HEPro3aTrparbl OpraHU3Ma B3pOCIOro YelOBeKa B COCTOSHUH IOKOSI U
JTaOUITBHOCTD 3TOTO IMOKA3aTelsl B YCIOBUAX MATOJOTMU. YMENUTe OOBACHUTH, KyAa HCIOJIb3YyeTCs
AT® B cocTosiHUY MOKOS. 3alIOMHUTE PEATIbHBIN U JKeJIaTeIbHbIN BKJIa/l B SHEPTOMPOAYKIIHIO Oeli-
KOB, JKUPOB U YIJIEBOJIOB.

2.1. OtBetbTe Ha Bompockl. Kak mocTymaer opranu3m ¢ 00pa3oBaBIIMMCS N30BITKOM aMHHO-
KHCIIOT, Koraa Bel moTpebiseTe ¢ mulield uin B BUE MUILEBLIX 100aBOK OoJblliee UX KOJIUYECTBO,
4yeMm TpeOyeTcs Il CUHTE3a HOBBIX 0eNKoB? OTIMYAIOTCS JIM MEXaHU3MbI UCTIOIb30BaHMs U30bITKA
aMUHOKHCIIOT OT MEXaHM3MOB HCIIOJIb30BaHUS U30BITKA YIJIEBOJIOB WIIM JMMUIOB? YKaKUTE 3TU
pasnuyusl.

2.2. Beibepute npaBUiIbHBIN 0TBET. VIcTOUHMKAaMU SHEPTUU sl OpraHU3Ma 4ejoBeKa B CO-
CTOSIHUU TIOKOSI SIBJISIFOTCSI:

A. Peanpno — yrneBoasl 60%. b. KenarenpHo — ankorons 3%.

B. Peanbro — 6emoxk 15%. I'. XKenarenpro — sxkup 40%. /1. Peanbro — ankoromns 0%.

3aoanue 3. 3alOMHUTE, YTO CUHIPOM HEJOCTATOYHOTO MUTAHUS MPOSBISAETCS B JIBYX KIMHU-
yeckux (hopmax: KBalIMOPKOpE M Mapa3Me. YMeiTe ykazaTh CXOACTBO U NMPUHLUIHAIBHBIC pa3iiu-
YU MEXKTy HUMH.

3.1. Pemmre 3agauy. ¥ O0JbHOIO MOCJ€ OMEpalMU PE3EKIMM TOLIEH KHUIIKH, KOTOpas OblLia
MPOM3BEICHA JIJISl YIAJICHUs OITyXOJIH, B TEUCHHE HECKOIBKUX HEJENb pa3BHIIACh THIIOATEOYMHUHE-
MHUS U OTeYHOCTh TKaHed. [Ipu ocmoTpe OONBHON He BBITJIA/EN MCTOIIEHHBIM, HO Oblja 3aMeTHa
OJIeTHOCTh KOXKHBIX TTOKPOBOB. Kakyro MaTooruio MO3BOISIOT 3aM0I03PUTh Bpady 3TH CHUMITOMBI?
Kakoit moaxo MOHO ObII0 ObI IPEIOKUTE AJIS IPEOJI0ICHUS ATOTO COCTOSTHUS Y MarueHTa’?

3aoanue 4. 3anoMHHTE, YTO HApPSALY C HE3aAMEHUMBIMU (PaKTOpaMu MUTAHUS UMEIOTCS yCIOB-
HO HE3aMEHUMBbIE, KOTOPbIE HE OIPAaHNYMBAIOTCS TOJIBKO AMUHOKHCIOTaMH apTUHUHOM M THCTU/IH-
HOM; OHH MOTYT CTaTh HE3aMEHHUMBIMHU TIPU ONPEACTICHHBIX COCTOSHUSAX OpraHu3Ma. YMenTe 00b-
SCHUTH, IOYEMY TPH BBIOOPE MUIIEBBIX MCTOYHUKOB HE3aAMEHUMBIX JKUPHBIX KHUCIOT HEOOXOIUMO
pa3nuygaTh omera-3 u omera-6 kucinotel. OOpaTuTe BHUMaHNE Ha MMPEUMYIECTBA U HETOCTAaTKH He-
NepeBapUBAEMBIX MOJINCAXAPHJIOB B COCTABE MUIITH.

HpCIGMJleOCWlb pemeﬂuﬁ npoeepovnie, conocmaeue ux ¢ ImajiloHadMu omeenioe.

IIpoBepbTe Bamu 3HaHus (CAMOKOHTPOJIb YCBOEHHUSI TeMbI)

3aoanue 1. JlanHble BpauyeOHOTO OCMOTpa MOXKUIIONW KEHIIUHBI COOTBETCTBOBANIU Nepudepu-
yeckoil Heipomaruu. JlaGopaTopHble aHaTU3bl MOATBEPAMIN HEJIOCTATOYHOCTh THAMHHA. AKTHB-
HOCTb KaKuX MPOLIECCOB CHUYKEHA MPU JAHHOM THIIOBUTAMUHO3€e?

A. TpancaMMHMpPOBaHNE AMUHOKHUCIIOT.

b. [lexapOokcuiampoBaHre aMHHOKHUCIIOT.

B. OxucnurensHoe AeKapOOKCHINPOBAHUE (OL-KETOKHCIIOT.

I'. TpancMeTunupoOBaHUE AMUHOKHUCIIOT.

. OkucaurenbHOE 1€3aMUHUPOBAHUE aMUHOKUCIIOT.
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3aoanue 2. Y GONBHOTO MOCIIE IEPEHECEHHOT0 HH(APKTa B TEYCHUE JBYX CYTOK 3HAUUTEIHLHO
yBEIMYMIach aKTHBHOCTh aclapTaTaMUHOTpaHcdepasbl B KPOBH. YKa3aTh KO(GEPMEHT TaHHOTO
(dbepMeHTa M THUII KaTaau3upyeMoil UM peakuuu. [Ipou3BOIHBIM KaKOrOo BUTaMHUHA SIBISETCS ATOT
koepment?

3aoanue 3. Ilpu Henoctatke (PoIMEBOM KUCIOTHI CTPaJaeT MpexkIe BCEro KPOBETBOPEHUE U
JESATEIBHOCTD KEIYJOUHO-KUIIeYHOr0 TpakTa. Kakue coequnenus Bxoasat B coctaB Bg? B peakiu-
SX KaKoro THIa y4acTByeT kopepMeHTHas ¢popMa (Ha3BaTh €€) ITOro BUTaMUHA?

3aoanue 4. I MIOBUTaMHHO3 TAaHTOTEHOBOW KHCJIOTHI MPAKTUYECKU HE BCTPEYAETCs, T. K. OHA
oOHapy>KeHa TOBCEMECTHO: B TKaHAX JKUBOTHBIX, PACTCHUH, MUKPOOPIaHU3MOB. YKa3aTh Kodep-
MEHT JJaHHOTO BUTaMHHA, Ha3BaTh TUI PEaKLMii, B KOTOPBIX OH ydacTByeT. M300pa3uts cxemaru-
YEeCKH CTPOCHUE KOPEPMEHTHOM (hOPMBI TAHTOTEHOBOW KUCIIOTHI.

3a0anue 5. Y MyX4uHBI, B TeYEHUE MHOTHX JICT 37I0yIOTPEOIISABIIErO aJIKOT0JIEM, TOSIBHIINCH
BOCTIAJICHUST CIIU3UCTON O0O0JIOUKH sI3bIKA, TYO, IIOMYTHEHUE XPYCTAIHMKa, OOIIas MBIIICYHAs Cia-
0ocTh. B aHanmM3e KpOBU YCTAHOBJICHO 3HAYUTEILHOE CHIDKCHHE aKTUBHOCTH TIYTaTHOH-PEIYKTa3bl
APUTPOLUTOB. AKTUBHOCTh ()ePMEHTA BEIpOCIIa Tocie 100aBieHust B mpody pubodaBuna. Kakoi
KO(EPMEHT BXOJUT B COCTaB IITyTaTHOH-PEIIYKTa3bl JPUTPOIIUTOB?

A. TTID. b. ®AJIL. B. HALT". I'. TT®K. . TD.

3aoanue 6. bonpHOMY CrellaHa omnepanus PE3eKINU XKEIyIKa, MOCIe Yero BCIASACTBUE HET0-
CTaTOYHOCTH BUTamMuHa Bi, y Hero passuiiack anemusi. HazoBute kodepMeHTHBIE (YOPMBI 3TOTO BH-
TaMUHa. B Kakux peakuusx oHW NPUHUMAIOT ydyacTue?

3aoanue 7. K Bpady oOparTuics TMalMEHT C XajloOaMu Ha BOCHAIUTENIbHBIC MPOILIECCHI
KOXH (JIEPMATHT), COMPOBOXKIAFOIINECS YCUICHHOM JCATEIBHOCTBIO CAIbHBIX JKEJIe3, BhIAICHUEM
BOJIOC — TUIIMYHBIMU NPHU3HAKAMH HCIOCTATOYHOCTH BUTAMHHA H. O6L$[CHI/ITC, KaKne pCakuuun
oOMeHa HapyIIalTCs IPH STOM.

3aoanue 8. Kakue u3 HUKENEPEUUCICHHBIX MPOAYKTOB MUTAHMS COJEPKAT MHOIO 3iK030-
MIEHTa€HOBOM M JJOKO3areKCaeHOBOM KUCIOT?
A. Kpesetku. b. Cemra. B. ['pyanoe momnoxo uenoseka. I'. CoeBoe macio.

3aoanue 9. Kakum o0pa3oM pacTBOPUMBIE BOJIOKHA B COCTABE MPUHUMAEMON MUY TOMOTa-
10T CHU3UTH YPOBEHH XOJIECTEPOIIa B KpOBU? BriOepuTe nMpaBUIbHBIN OTBET.

A. OHU IeHaTYpUPYIOT XOJIECTEPOI B KEIyIKe.

b. OHu ruapOAN3yIOT XOIECTEPOIT B KUIIICYHHKE.

B. Onn 3a/1ep>KUBarOT XOJIECTEPOIT B KUIIIEYHUKE U TAKUM 00pa30M 3aMeJUISIOT €T0 BCACHIBAHUE.

I'. OHu ycunIMBarOT KCKPEIHIO JKEeT4H, YCKOpsisi 0OMEH XoJecTepoia.

3aoanue 10. Kakowt ucrounuk sHeprun obdecrneunBaetr 90% ritoko3bl, HEOOXOAMMON B Kade-
CTBE TOIUIMBA B TEYEHHE MEPBBIX HECKOJIBKHUX JHEH IOJI0JaHuUs?

A. benok. b. Keronosele Tena. B. ['mukoren. I'. TpuanunrinunepoJis.

3aoanue 11. Yem 00ycIOBICHO IPEUMYIIECTBEHHOE 3allacaHue )KUpa Ha Oellpax y KEeHIIUH U
BOKPYT KUBOTa — Y MYKYUH?

A. PaznuuneM ypoBHS MHCYJIMHA B KPOBH.

b. PasHnuel B akTUBHOCTH JIMIIONTPOTEUHIINTIA3BL.

B. Pazuutieii ypoBHS IUPKYJISALUHN JTUIHITPAHCIOPTHBIX OEIKOB.

I'. Pa3Hnieil akTHUBHOCTH JIMIIOITPOTEMHCUHTETA3HI.

ITAJIOHBI OTBETOB K pPellieHUI0 3aaHUii

Jna camonposepku ucxo0noz2o ypoeusa 3HAHUL:
1-A,B,T. 2-B, I, 3-B. 5-B. 62—A-4b-3,B-5T-2,1-1.
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Jlna camocmoamenvhou padomaol
1.1 — By, ero kodepmentasie popmel TMD, TID (TIID), TTD. 2.2 — B. 3.1 — KBammopxkop.

CamocrosiTejibHas padoTa (60 MUHYT)
HNHCcTpyKIHS K NPAKTHYECKOMY 3aHITHIO

Z[J'IH O6Hap}7)K€HI/IH BUTaAaMHMHOB M OIIPEACICHUA HMX KOJIMYECTBA B Pa3IMYHBIX BCHICCTBAX MU
OHOJIOTHYECKUX KUAKOCTAX CYIICCTBYIOT pC€aK, OCHOBAHHBIC HAa IBECTHLIX PCAKIUAX, XapaKTEP-
HBIX JJIA TOM WJIM UHOMN I'pyHIIIUupOBKH, onz[}nueﬁ B BUTaMHUH.

Pabota 1. Kauecmeennuvie peakyuu na eumamun B

Butamun B; cocrouT u3 NMUPMMHAMHOBOIO M THA30JbHOrO KoJiel. Butamun Bi momyumi
Ha3BaHME THAMUHA ITOCKOJIbKY COIEPIKUT Cepy U a30T.

1. Peakuusa oKUCIEHUS

Ilpunyun memooa. B menoyHol cpeie THAMHH OKHUCISETCS (EppUIIMAHHUIOM Kalus B
THOXPOM, PACTBOP KOTOPOTo (PIIF0OOpECpyeT CHHUM I[BETOM TPU OOJIYICHUHU YIBTPadHOICTOBBIMU
Ty4am,.

Xo0 pabomur. B pobupky BHOCAT | Karumo 5% pacTBopa TnamuHa, mpudasisiroT 5—10 ka-
nenb 10% pacTBopa eakoro Hatpa, 1-2 xamm 5% pacTBopa (eppuliuaHuga Kanus, B30anThIBAIOT
MOJIy4eHHYI0 cMech. CTaBAT NMpOOHMPKY B IITATHB MPEABAPUTEITHHO MPOTPETOro (IFOOPOCKONA U
HaOII0AI0T CHHIOK (DITIOOPECIICHITUIO.

2. lna3zopeakuus

Ilpunyun memooa. B 1enoyHol cpene THAMUH C JIMA30pPEaKTHBOM OOpa3yeT CIOXKHOE
KOMILIEKCHOE COEAMHEHUE OPAHKEBOTO 1IBETA.

Xoo0 pabomwi. K nuazopeaktuBy, copepxaiieMy 5 kamnenb 1% pacTBopa cynb(paHHIOBOM
KHUCJIOTHI U 5 Kanenb 5% pacTBOpa HUTpHUTA HATpHs, 100aBisa0T 1-2 karmmu 5% pacTBopa THaMUHA
U 3aTeM MO0 CTEHKEe, HAKIOHUB MPOOHPKY, OCTOPOKHO n00aBmsaoT 5—7 kamenb 10% pacTBopa
OukapOoHara HaTpusi. Ha rpanuiie 1ByX >KUIKOCTEN MOSBIISIETCS KOJIBIIO OPaHXKEBOTO IIBETA.

BoiBoxa:

Pabota 2. Kauecmeennaa peaxuyus na eumamun B

Ilpunyun memooa. OxucneHHas popma BuTaMuHa B, npencrasnser coboit xkentoe (iaroo-
pecuupylomiee B yabTpadHOIETOBBIX Jydax BemecTBo. Peakmust Ha BuTaMuH B, OCHOBaHa Ha €ro
CIIOCOOHOCTH JIETKO BOCCcTaHaBIMBaThCs. [Ipu sTom pacTBOop BuTamMuHa B, obnamarommii sxenToit
OKpacCKOii, MproOpeTaeT CHayaja pO30BHIN IBET 32 CUET OOpa30BaHMS MPOMEKYTOYHBIX COCTUHE-
HUI, a 3aTeM o0eclBeYMBaeTcs, T. K. BOCCTAHOBJIEHHAs popMa BuTamHuHa By OecriBeTHa.

Xoo pabomwi. B mpobupky HanmuBaroT 10 kamens pacTBopa BuTamMuHa By mo0aBisioT
5 Kanenb KOHIIEHTPUPOBAHHON XJIOPUCTOBOJOPOJHON KHUCIOTHI M OMYCKAIOT 3€PHBIIIKO METAJLIH-
4ecKoro IMHKa. HaumHaeTcs BbIIEICHNE My3BIPHKOB BOAOPOMA, KHIKOCTh MMOCTENIEHHO PO30BEET,
3areM obeciBeunBaercs. CpaBHUBaIOT 00e popmbl BUTaMuHa By 1o droopecuieHmm.

Pa6ora 3. Kauecmeennas peakyusn na sumamun PP

Ilpunyun memooa. Butamun PP mpu HarpeBanuu ¢ pacTBOpOM areraTta Meam oOpaszyer
MJI0XO PACTBOPUMBIN CUHUI 0CAJI0K METHOM COJIM HUKOTUHOBOW KHUCIIOTHI.

Xoo pabomwvr. Hamuparor B mpobupky 20 xamenb 3% pactBopa BuTamuHa PP (mepen
OTIpeJIeJIECHUEM PacTBOp 00s3aTelIbHO CIIEAYeT B30OJITaTh) U HArpPeBalOT 0 KUIEHUS; MPHU 3TOM
MYTHBII pacTBOp CTaHOBUTCS Mpo3pauHbiM. B3bonTaB 5% pacTBop anerara menu, npuiusatoT 20
Karemnb ero K HarpeToMy pactBopy ButamuHa PP. Conep:kumoe mpoOHpPKH JOBOJST 0 KUIICHUS U
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Cpa3y OXJaXIalT IOJA CTpyel XOJIOAHOW Boabl. Ha mHe mpoOWpKH BHIMANaeT CUHUN OCAIOK
MEIHOU COJIM HUKOTHHOBOI KHUCIOTEL
BoiBoa:

PaGora 4. Kauecmeennan peakuyus na sumamun Bg

Ilpunyun memooa. Buramun Bg nmpu B3auMoelCTBUU ¢ paCTBOPOM XJIOPHOTO KeJe3a 00-
pa3yeT KOMIUIEKCHYIO COJIb TUMa (DEHOJIATA Kelle3a KPAaCHOTO IBETA.

Xoo pabomuwr. K5 xamsam 1% pactBopa BuTamuna Be mpunnBaiot paBHoe KoimyectBo 1%
pacTBOpa XJIOPHOTO XKeJe3a U IepeMelnBatoT. Pa3BuBaercs KpacHOE OKpalluBaHUE.

BriBoa:

Pa6ora 5. Kauecmeennan peakuus na sumamun By

B12 — enuMHCTBEHHBIN BUTaMUH, COJEPKAIINA B CBOEH CTPYKTYpe MeTasll (KoOalbT).

Ilpunyun memooa. llpu B3aUMOACHCTBHMM HWOHOB KoOajghbTa C THOMOYCBHUHOW TIPH
HarpeBaHuu o0pa3yercs poJaHua KoOalbTa 3eJIeHOro I[BeTa.

Xo0 pabomwvr. Ha OymaxHbld (QUIbTp HAHOCAT 2—3 KalulM pacTBOpa THOMOYCBHHBI U
BBICYIIMBAIOT HaJA MjamMeHeM crnupToBku. llociae sroro HaHocaT Ha GuibTp 1-2 Kamiu
MuHepanuzara (Bi12) u cHoBa HarpeBaroT QuibTp Haja cnupToBKoil. Ha ¢uibTpe, yaie no kpato,
MOSIBJISIETCA 3€JIEHOE OKpAalllMBaHUE, CBUIETEIbCTBYIOIIEE O HAIMYUU KOOAIbTa.

BriBoa:

Pabota 6. Koauuecmeennoe onpeoenenue sumamuna C

Ipunyun memooa. Metoq ocHOBaH Ha cmocoOHOCTH BUTamMMHa C BOCCTaHaBIMBaTh 2,6-
auxja0pdeHoTuHI0PEeH0I, KOTOPBI B KUCIION cpesie UMeeT KpPaCHYI0 OKpPAacKy, a MpH BOCCTAHOBIIE-
HUU 00€clBEUMBAETCS; B LIEJIIOUHOM cpene okpacka cusss. s npenoxpanenus ButamuHa C ot
paspylieHHs] HCCIENYEMBIH DPACTBOP TUTPYIOT B KHUCIOH Cpele IIEJIOYHBIM pPAacTBOPOM 2,6-
IUXJI0P()EHOTNHIOPEHOIOM 10 MOSIBIEHHS PO30BOT0 OKPALIMBAHMSL.

Onpeoenenue cooepycanusn eumamuna C ¢ kapmogpene

Xoo pabomwr. OTBemmBaroT 1 r kaprodens U pacTuparor ero B crynke ¢ 2 ma 10% pactBopa
COJITHOM KUCIJIOTHI (UTOOBI KapTO(heab HE TEMHEN), TOCTETNIEHHO NPUINBas 8 MJI AUCTUIUIMPOBAHHON
Bo/bl. [lomydyeHHBIH romMoreHar (WIBTPYIOT 4Yepe3 Mapiio B CTaKaHUYMK, U (PUIBTpAT TUTPYIOT
0,001n pactBopom 2,6-muxsiopbeHonnHI0(eHoIa 10 pO30BOM OKPACKH, COXPAHSIOIICIHCS B Teue-
nue 30 c.

Jlnia pacuera coJiep:kaHus aCKOPOMHOBON KHCIIOTHI B TaKHX MPOAYKTaX, Kak Kalycra, KapTo-
(einb, XBOS, HIMIIOBHUK M JP., UCHIOIB3YIOT GOpMYITy:

X =(0,088 - A-100)/B,

r7ie X — CojiepKaHrue acKOpOMHOBOW KHCIOTH B Mrymurpammax Ha 100 T mpoaykra; 0,088 — ko-
JIMYECTBO AaCKOPOMHOBOM KHCIOTHI, MTI, COOTBeTCTBYyIomiee 1 mi 2,6-nuxnopdeHonunaodeHona;
A — pesynbrar TutpoBanus 0,001 pactBopom 2,6-nuxnopdenonunaodenona, mi; B — xonnye-
CTBO IIPOJYKTa, B35TOE )i aHanu3a, r; 100 — nepecuet Ha 100 r npoaykra.

B 100 r kapTodens oObuHO coaepxutcst 1-5 mr Buramuna C.

OrtBer:
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BeiBOa:

Onpeoenenue cooeprycanusn eumamuna C ¢ moue

Omnpenenenue coaepkanusi ButamuHa C B Moue J1aeT MpeJCTaBlIEHUE O 3amacax 3TOro BUTa-
MUHA B OpraHU3Me, TaK KaK MMEETCs] COOTBETCTBUE MEXAY KOHIICHTpAlMe BUTAaMHUHA B KPOBHU U
KOJMYECTBOM ATOr0 BUTAMHUHA, BbIIEIsIEMbIM ¢ MOuoi. OqHako nmpu runoButamuHose C comepixa-
HUE aCKOPOMHOBOW KHCIIOTHI B MOYE HE BCET/Ia MOHWXKEHO. YacTo OHO ObIBa€T HOPMAJbHBIM, HE-
CMOTps Ha OOJILIION HEAOCTATOK STOTO BUTAMUHA B TKAHSAX U OpraHax.

VY 3nopoBbix mrozei BeeneHue per 0S 100 mr Butamuaa C ObICTPO MPUBOAMT K ITOBBILICHUIO
€ro KOHIIEHTpaIK B KpoBU U B Moye. [Ipu runoButamunose C TKkaHH, UCMBITHIBAIONINE HEJOCTATOK
B BUTaMUHE, 33JICP>KUBAIOT NMPUHATHIN BUTAaMUH C U €ro KOHIEHTpaIMs B MOYE HE MOBBIIIACTCA.
Moua 310poBoro 4enoBeka conepkut 20—30 mr/cyrku Butamuaa C wm 113,55-170,33 Mxmonb/cyT. Y
JIeTEN ypOBEHb ATOTO BUTAMHHA MTOHMXAETCS TIPU LIUHTE, a TAKXKE MPU OCTPHIX U XPOHUUYECKUX HH-
(beKIMOHHBIX 3a00ICBaHUSIX.

Xoo pabomyei. B crakaHumk wim Konbouyky orMmepuBaroT 10 mu Mmoun u 10 M1 AuCTHILTHPO-
BAHHOW BOJBI, NepeMemunBaT, noakucissor 20 kamsimu 10% pacTBOpa XJIOPHUCTOBOJOPOAHOU
kucnotel ¥ TuTpyroT 0,001H pactBopoM 2,6-nuxinopdeHomuHaodeHoNa 10 Po30BOi okpacku. Jljis
pacuera coJiep)KaHusi aCKOPOMHOBON KHCIOTHI B MOY€ UCTIONB3YIOT GOpMYITy:

_0,088-4-B
X=——Fp
IJIe X — COJACpX)aHUe aCKOPOMHOBOM KHCIOTHI B Mr/cyT; 0,088 — komu4ecTBO acKOpOMHOBOM KHC-
70Thl (Mr) cooTBeTcTBytomee 1 min 2,6-nuxiopdenonnnaodperona; A — pe3yabTaT TUTPOBAHUS
0,0011 pactBOopoMm 2,6-nuxnopdpeHonuraodperona, muir; b — od6beM Mouu, B3SITHIN IJIT THTPOBAHHUS,
mi; B — cpeanee cyrouHoe konuuecTBo Mouu (A1 My>kuuH 1500 mi, nnst sxkenud 1200 mn).
Otser:

BoiBoa:

Iloonucw npenooasamens:

31. HEPEYEHBb BOITPOCOB JJIA ITOATIOTOBKH K KOJIJIOKBUYMY 110 TEMAM:
«BUOXNMMUSA KPOBH, BUOXUMMUSA IIUTAHUSA»

1. Temornobun (cTpykrypa, ¢pusznonorudeckue GopMmbl reMorao0nHa, MPOU3BOJHbIE TEMO-
JI00MHA, aHOMaJIbHBIE (POPMBI TEMOTIIO0ONHA).

2. MexaHU3MBI TPAHCIIOPTA KUCIOPOJIAa U YIIIEKHUCIIOTO T'a3a KPOBBIO. BUIBI M TPUYMHEI TH-
MTOKCHH.

3. Bydepnbie cuctembl KpoBU (Pa3HOBUIHOCTH, KOMIIOHEHTHI, MEXaHU3M JIEHCTBUS, Oydep-
Hasi eMKOCTb).

4.  HWuaukaTopHble (hepMEHTHI KPOBU M UX TMATHOCTUYECKOE 3HAYCHHUE.

5. benku nmnasmel kpoBu. OCHOBHBIE O€IKOBBIE (PpaKIMU: aATbOYMUHBI, TTI00YIMHBI, GUOpH-
HOTeH (coJepkaHue, PyHKIUN); abOyMUHO-TJIO0YTUHOBBIM KOA(QHUIIMEHT U €ro AUarHOCTHYECKOE
3Ha4yeHue. buonornyeckas poib U IMAarHOCTUYECKOE 3HAUEHHE HEKOTOPBIX OEIKOB IIa3Mbl KPOBU
(ranrtornoOuH, TpaHcheppuH, LepyIoIIa3MUH, UHTUOUTOPHI TpUlicuHa, C-peakTUBHBIN OeNokK, MH-
TepdepoH, KpUOTI00YINHBI).
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6. Yro monumaror moj remocrazoM? IlpencraBieHne o MexaHm3Max remocrasza. Tpu oc-
HOBHBIX CTPYKTYPHO-(YHKIIMOHAJIBHBIX KOMIIOHEHTA reMocTasa. K KakuM maTtoori4eckuM COCTO-
SIHUSIM MOT'YT IIPUBECTH HapyILIEHUsI B CUCTEME remocrasa’?

7. ®OyHKUMOHAJIbHBIE 3BEHBSI CUCTEMbI CBEPTHIBAHUS KPOBU U UX OMOJIOTHYECKAs! POJIb.

8. CaepThIBaromasl cHCTeMa KPOBH (KOMITOHEHTBI M UX MPOUCXOXKACHUE). [ eMoKoarysiust
(onpenenenue, BpeMsi CBEPTHIBaHHMS KpPOBH, (Pa3bl U MX MPOAOIDKUTEIBHOCTH). BHYTpeHHUU H
BHEIIHUH MEXaHU3M I'eMOKOAryJsiiH (CXeMbl), OOIIMe 3Tanbl U OTJINYMsA. AKTUBATOPHI (hakTopa
Xaremana. Poibp TpoMOonuTOB B reMokoary . Gu3nonorniyeckue KOHIEHTpauuu (GuopuHore-
Ha B KpoBHU. Cxema npeBparieHust GpudpuHoreHa B ¢pudpuH. MosekynsapHbie pa3nnuus Gudpuna S
u . duznonornueckue KOHLEHTPALMK KaJIbLUs B KPOBU U €r0 y4acTue B CBEPThIBAHUU KpoBU. Bu-
tamuH K (xumuueckas npupoja, pa3HOBHIHOCTH, IPUPOAHBIE UCTOYHUKHU, POJb B T€MOKOArys-
1IUH, BUKACOJI).

9. AwnTHKOarynsHTHas cucreMa. Knaccuukanus ecTecTBeHHbIX aHTUKOAryassHToB. Haubo-
Jiee 3HaUMMble €CTECTBEHHbIE aHTUKOAryJIsTHThI, MEXaHU3MUX JielcTBUA. VICKycCTBEHHBIE aHTHKOA-
T'YJISHTHI (MpuMepsl). MexaHu3M AeWCTBUS TMKyMapoJia U TernapuHa.

10. ®ubpuHOIMTHYECKAs CHCTeMa, MeXaHU3Mbl (hnOpuHoM3a. [ImazmuHoBas cuctema (KOM-
MIOHEHTHI U UX MPOUCXOKICHHUE, MEXAHU3M JIEHCTBUSA).

11. Buramun B; (tuamun), B, (pubGodnaBun), manroTeHoBas kuciorta, PP (HMKOTHHOBas
kuciota), Bs (mupunokcun), By (ponmeBas kucnora), By (kobanamun), H (6uotun), C (ackopou-
HOBas Kucnora). Ha3zBaTte XUMHUYECKYIO TPUPOTY. 3HATH KOEpMEHTHBIE (JOPMBI M y4acTHE B MeTa-
Oonm3Me, MPU3HAKKA THIIOBHUTAMUHO3a, CYTOYHYIO HOTPEOHOCTh. YMETh HAapHUCOBATH OJIOK-CXEMBI
s KoepMeHTHBIX Gopm Butamuaa PP (HAJT" u HAJI®") u Buramuna B, (PMH u ®AJT). Bura-
MUHOIIOAO0HBIE BemiecTBa: OnodaBoHou bl (BUT. P), X0nuH, UmoeBasl KUCI0Ta, MapaaMUHOOCH-
30iiHas kucnota, ButaMuH U, KapHUTHH, HHO3WUTOJI, TaHramMoBas kuciora u Ap. OneHka obecrie-
YEHHOCTH OpraHu3Ma BUTAMHUHAMU.

12. Tokogepos. XuMuueckas Npupoja, yyacTue B MeTabosn3Me, MpU3HAKK THITOBUTAMUHO-
3a, CyTO4YHas NOTPeOHOCTh, OCHOBHBIE UCTOYHUKU BUTaMuHa E.

13. Perunon. Xumuueckas Npupoja, ydacTue B MeTabon3Me, IPU3HAKU TUIIO- U THIIEPBH-
TaMHHO3a, CYTO4YHasi HOTPeOHOCTh, OCHOBHBIE HICTOUHUKU BUTaMUHA A.

14. Buramun K. Xumuyeckas npuposa, yyactue B Ipolecce cBepThiBaHUs KpoBU. CHHTETH-
YeCcKUe MPOU3BOAHbIE. AHTUBUTAMUHBI.

15. Burtamun D. Xumndeckas npupoja, BcacblBaHHE, MEXAHU3M JIEHCTBUS.

16. DHeprosarparbl opraHu3Ma B3pOCIOTrO YeJIOBEKa B COCTOSIHUU ITOKOSI B HOPME M M3MEHe-
Hud ux npu narosnorud. I[lytn vcnons3oBanus AT® B cocTtosiHuM nokosi. Bkinaa B 3HEpronpomyk-
1110 OEJIKOB, KHUPOB U YIJIEBOIOB.

17. Metaboaudeckue MpoIecCchl UCIIOIb30BaHMSI YTIIEBOIOB, )KUPOB M OEITKOB B KaU4€CTBE HC-
TOYHHUKOB 3HEPTUu (TJIMKOTE€HOJIN3, JUXOTOMHYECKOE DPACIIEIUIEHHWE TIIIOKO3bl M IOCIeIyollee
okucnenue [1BK, mobunu3zanus xupa u3 Aeno U -oKUCIeHUEe KUPHBIX KUCIOT).

18. MetaboaruecKue MpoLecchl IeNOHUPOBAHMS YIJIEBOAOB U JIUMH/IOB MUIIIH.

19. ITumeBas EHHOCTH YIJIEBOJOB, JMIUIOB U OenkoB. He3ameHUMBIE M YCIOBHO He3aMe-
HUMBIE (DaKTOpBI MUTAHUS. Poib MHIEBBIX BOJOKOH Uil pabOTHI MUIIEBAPUTEIBHOTO TPaKTa U 00-
MEHHBIX IIPOLIECCOB B OpraHU3ME.

20. Kpammopkop 1 Mapa3M — KIMHHYECKHE (POPMBI CHHIPOMA HEAOCTATOUHOCTH NMUTAHUSL.
XapakTepHbIe YePThl, CXOJICTBO U MPUHIIMITUAIBHBIE OTIHYUSI.
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32. TEMA: KOHTPOJIb IIPAKTUYECKUX HABBIKOB BUOXUMHUYECKOI'O
AHAJIN3A: AHAJIN3 )KEJYJOYHOI'O COKA 1 MOYM

AKTYaJIbHOCTH T€MbI
B mpornecce n3ydeHus: OMOIIOTMYECKON XUMHH CTYJIEHTBI MPUOOpENH HAaYalbHbIC 3HAHUS U
MPAKTUYECKHE HAaBBIKM KAYECTBEHHOI'O M KOJIMUYECTBEHHOTO0 OMOXMMHYECKOTO aHajiu3a, KOTOPBIH
HaXOJUT IMIMPOKOE IPUMEHEHHUE B JIA0OPATOPHOU JMATHOCTUKE, HAPUMED, aHATU3bI HKEITYI0THOTO
coka U Moud. B panpHeiiieM, B X0/ U3YYCHUS KIMHUUECKUX TUCIUILIUH, OyAET OCYIIEeCTBIATHCS
paciIMpeHne U 3aKperyiCHIe 3HAHU 110 OMOXUMUYECKOH 1a00paTOpHOI THAarHOCTHKE.
ean 3ansaTus
[IpoBeputh: 1) HaBBIKM CTYACHTOB B IIPOBEICHHH KAu€CTBEHHOTO W KOJIMYECTBEHHOTO
aHayM3a OMOJIOTUYECKUX KUAKOCTEH;
2) yMeHHE OPUEHTHPOBATHCS B pe3yJibTaTax aHaJIM3a U JaBaTh UM IPABUIbHYIO OLICHKY;
3) mNOHMMaHue TMPOUCXOXKICHUS U JAMArHOCTUYECKOTO 3HAYEHHUS IATOJIOIMYECKUX
KOMITOHEHTOB aHAJU3UPYEMBIX OMOJIOTHUYECKUX JKUIKOCTEH.
TpeboBanust K HICXOTHOMY YPOBHIO 3HAaHUH
s kauecmeenno2o 8binoIHeHUs 3A0aHUS HEOOXOOUMO 6CNOMHUMb U3:
— obwen xumuu:
1. ocHOBBI Ka4eCTBEHHOTrO U KOIMYECTBEHHOTO aHANIHN3A;
— Ouonozuueckou xumuu:
2. PU3MKO-XMMHYECKME CBOICTBA M COCTAB KEJY0YHOr0 COKA B HOPME U T1aTOJIOTHY;
3. pu3nMKO-XUMHYECKHE CBOHCTBA U COCTAB MOYH B HOPME M T1aTOJIOTUM.

Bbinosinenune padoTsl.

HOJIqu/IB WHIWBUAYAJIbHBIC KOHTPOJIbHBIC HpO6I)I KCIYAOYHOr0 COKa W MOYH, CTYIACHTLI
NPUCTYIIAOT K UX aHaJIU3Yy.

1) B XKeIyIOYHOM COKY OMPEICISIOT ColepKaHne CBOOOTHOM U CBSI3aHHOM COJISIHON KHCIIO-
THI, @ TaKXke OOIIYI0 KUCIOTHOCTh, UCIIOJIb3ySd MEeTOMUKH 3aHsaTus Ne 17. [lomydeHHBIN pe3ynabTaT
BBIPQ)XAIOT B MMOJIb/JI.

Pe3yabrar:

2) B MOY€ C IIOMOIIIBIO KaYE€CTBEHHBIX peaKuHﬁ BBIABJIAIOT HAJIMYHEC MMATOJOTUYCCKUX TPUME-
ceil (IItOKO3bl, KETOHOBBIX Tel, Oelka U 3puUTpoLuTOB). ECiii B MOYe NMPUCYTCTBYIOT IUIFOKO3a MIIH
0€eJ0K, MPOBOJAT KOJIMYECTBEHHOE OIPENIEIEHUE BEIecTB. [ uccneqoBaHnus MOUYU UCIOJIB3YIOT
METOAMKH, OTIMCAaHHbIE B 3aHATUHN Ne 29.

Pe3yabrar:

Iloonuce npenooasamens:
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MHNEPEYEHBb BOITPOCOB VIS TIOAT'OTOBKH K DK3AMEHY 110
BUOJOT'MYECKON XUMUHU
(cneunanabHocTh 1-79 01 03 Meauko-npoduaakTuyeckoe 1ejo)

ITEPBBIE BOITPOCBHI

1. Awmmnokucnotsl. CTpoenue, kiaccuukanus, cBOHCTBa, NPUMEHEHNE KaK JIEKAPCTBEH-
HBIX TIPEaparoB.

2. MHcropus pa3BuTHS NPEACTABICHUN O CTPYKType OenkoB. Teopus ®umiepa. [TpuHIUIBL
kiaccudukanuu 6enkoB. CXOACTBa M OTIMYUS OCJIIKOB M MENTUIOB. buomornueckas poib IMenTu-
TIOB.

3. O®usuko-xMMHUYECKHe CBoWcTBa OenkoB. PactBopuMocth OenkoB B Bope. DakTopsl
yCTONYMBOCTU OEIKOBBIX pacTBOpoB. OOIIME peakiuyu Ha OENIKH: LBETHBIE U ocaxkeHus. Mcmnonb-
30BaHUE ITHX PEAKIM B MEIUIIMHCKOM MPaKTUKE.

4. Metoasl pazaeneHusi OEIKOB, MENTUIOB U aMUHOKUCIOT (3JeKTpodopes; pacupenesiu-
TenbHas XxpoMaTorpadus). Mcrnonp3oBanue BecTepH-0J0T aHaIM3a Ut MACHTU(DUKAIIMHA OSITKOB.

5. Drambl UccheAOBaHUsl MEPBUYHON CTPYKTYpPhI OEIKOB M MENTHUIOB. METONbI OYMCTKH,
pasnenieHus U OMpeelieHUsT MOJEKYJIsIpHOW Macchl O€lIKOB W MENTHAOB (IUaliu3, Telb-
xpomatorpadus, refnp-3nekTpodopes, n3o3aekTpodokycupoBanue, ahdunnas xpomartorpadus).

6. Meroapl uccienoBaHUsI aMUHOKHUCIOTHOTO cOCTaBa (MOHOOOMEHHasi XpoMarorpadus) u
AMUHOKHCIIOTHOM TOCIIE0BAaTEIbHOCTU O€NKOB U nentunoB (Conmkep, Dnaman, AxkabopH, cekBe-
Hatop Damana - bara). CpaBHUTENBHBIN aHAIN3 TOMOJIOTHYHBIX OCJIKOB.

7. llepBuuyHas W BTOpUYHAs CTPYKTypa OenkoBOil Moiekynbl. CBS3U, CTaAOMIH3UPYIOIIHIE
ux. OCOOEHHOCTH CTPOEHHUS TMENTHAHON CBSI3U U UX PONib B (DOPMHUPOBAHHH MPOCTPAHCTBEHHOMN
CTpYKTYpHI Oenka (rmoctynarsl [lonunra-Kopu). Buasl BTopudHON CTPYKTYpHI.

8. TlomsTne o HagBTOPHUYHOU CTPYKType Oenka. CTpyKTypHbIe U (PYHKIIMOHAIBHBIE IOME-
Hbl. [IprunHbl popMUpPOBaHUS TPETUUHOM CTPYKTYPhI OEIKOBOM MOJIEKYJIBI.

9. Tpernunas ctpykrypa Oenka. CHIbI, CTAOMIM3UPYIONINE TPETHUHYIO CTPYKTYpy. KoH-
dbopMalmoHHbIe U3MEHEHUSI TP (HYHKIIMOHUPOBaHUM OeNKoB. JeHaTyparus Oenka u GakTopsl, ee
BbI3bIBatONIME. VIconb30BaHME SIBJAEHUS AE€HATYpallid B MEIULIMHCKOM MPaKTHKE.

10. YerBeptuunas cTpykTypa 0emkoB. [IpenmymiecTBa cyiecTBOBaHus OCIKOB C YSTBEPTHU-
HOU cTpykTypoil. KoonepaTuBHbie n3MeHEeHUs KOH(OpPMAIMK MOJUNENTUAHBIX Herned mpu QyHK-
LIMOHUPOBAHUU OEJIKOB C YETBEPTUYHON CTPYKTYpPOU Ha mpUMepe reMorioonHa.

11. Benok-nuranaHoe B3aumoaelictBue. Crnoxubie 6enku. Turbl cBs3elt MexIy OENKOBOW U
HEOENKOBOI YacTIMU MOJIEKYJibl. DYHKITUH CIIOKHBIX OEITKOB B OpraHU3MeE.

12. MOHOHYKJICOTHIIBI, UX CTPOCHHE W POJb B KJIETKE. POIb IUKIMYECKHX HYKICOTHJIOB.
[lepBuuHas cTpyKTypa HYKJIEHHOBBIX KUCIOT. OCOOEHHOCTH CTPOCHHMSI, PYHKIIUU U pacTpeaeseHus
B kietke JIHK u PHK. Meton ananu3za nepsuunoit crpyktypsl JTHK (Canmxkep).

13. Bropuunas crpykrypa JJHK u PHK. Buast PHK u ux ¢ynxnuu. BzaumoneiictBue Hyk-
JICMHOBBIX KHUCIOT ¢ Oenkamu. CTpoeHrne HyKJIeonpoTenHoB. OCOOEHHOCTH CTPOSHUS XPOMOCOM H
pudocoMm.

14. bnot-anamu3 JIHK (Caysepu-6510T) u Meton «otnedatkoB nanbies» JIHK. OcHoBHble
ATambl ¥ MPUMEHEHHUE B METUIIMHCKOMN MPAaKTUKE.

15. Jlunuael, knaccuduxanus munuaoB. OyHKIUH allWITIUIEPONIOB, pocdo- U TTUKOIUIN-
JIOB B OpraHu3Me.

16. Cnoxusie munuasl. [IpeacraButenu. CTpoeHue, NOIIPHOCT, OMOTOTHYECKAs POJIb.
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17. XKupHble KHUCIOTHI, Kl1accUpUKanUs U HOMEHKIaTypa. lloiaMHeHachIeHHbIE XUPHbIE
KUCIOTHIL. [IponcxoxieHre u Onosoruueckasi pojb 3MK03aHOUIOB.

18. VYruneBonasl. Kimaccudukanus. buonornueckas poyib OTASIBHBIX TPYIII YTIIIEBOAOB (MOHO-
caxapuioB, IMCaXapuI0B, TOMO- U F€TEepPONOINCAXapUa0B).

19. Ponp gepMeHTOB B mpoleccax XKU3HEAESITeNbHOCTU. [IpMHIINIIBI HOMEHKIIATYPBI U Kiac-
cuukanuu pepMeHTOB. EQMHUIIBI aKTUBHOCTH.

20. Xumuueckast Ipupoaa u oo1ume cBoiicTBa (epMEHTOB.

21. KocdepmeHTsl, KI1acCH(PUKAIHS U POJIb.

22. MexaHu3M AeicTBUS (EepMEHTOB U (pepMEHTATUBHAsI KUHETUKA. Y paBHEHUs: Muxasuca-
Menren u JlalinyuBepa-bapka.

23. MuoxectBeHHbIe (popMbI (hepMEHTOB, uX Kiaccupukanus. M3ohepMeHThI, UX MOJEKY-
JISIpHbIE Pa3HOBUHOCTHU, 3HAYEHUE B KIIETKE.

24. TloHsaTre 00 aKTUBHOM U aJZIOCTEPHUYECKOM IEHTpaxX (hepMeHTOB. Poiib mpocTpaHCTBEH-
HOW CTPYKTYPHOM OpraHu3anuy B UX (OpMUPOBAHUH.

25. Hcropus pa3BUTHs ydyeHHUs O BUTaMHMHax. OOmias XapakTepucTHKa M Kiaccuduxanus
BUTaMMHOB, THIIEP-, TUIO- U aBUTAMHHO3bl. AHTUBUTaMUHBL. OlLieHKa 00€CIIEUeHHOCTH OpraHu3Ma
BUTaMUHAaMHU.

26. Buramunsl rpynmsl A. [IpoButamunsl (kapoTunsl). buonornyeckas pons. BecacbiBanue B
KULIEYHUKE. SIBIeHUs rumno-u runepsutamuuosa. Ilumesslie ncrounnku. CyroyHast moTpeOHOCTb.

27. Butamunsl rpynmsl [1. [IpoBuramunsl. buonorndeckast poib. SIBjaeHUs TUIO-U TUTIEPBH-
tamuHo3a. [Tuimessle ucrounnku. CyrouHas moTpeOHOCTb.

28. Buramunsl rpymmsl E. buonorndeckas ponb. SIBiaenust HemocrarouyHocTd. [Iumessie uc-
ToYHUKU. CyTOUHas NOTPEOHOCTb.

29. Buramunsl rpynnel K. buonorndeckas ponb. I'mmoBuramunHo3s. IIuineBble MCTOUYHUKH.
Cyrounas norpeOHOcTh. Bukacon. Antaronuctsl ButamuHa K.

30. buoruH, kopepmenTHas popma. buonornueckas poss. Kommiekc OMoTHH-aBUMH. SIBIEHUS
HesoctarouHocTH. [InmeBbie ucrounuku. CyrouHast HOTpeOHOCTb.

31. Buramuu B;. Yuactue B moctpoeHnn kopepmenToB. Pois B oOMeHe BemiecTB. SIBneHus
HegocTaTouHOCTH. [InmeBslie nctouHUKU. CyTouHas MOTPEOHOCTD.

32. Buramun B;. CoctaB u yyactue B 00pa3oBaHNM (IaBUHOBBIX KodepMeHTOB. buonoruue-
ckast posib. [Tuimesslie nctounnku. CyTodHas HOTPEOHOCTb.

33. Buramuu Bg, yuactue B oOpa3oBannu kopepmeHTOB. Ponh B 0OMeHe BemiecTB. SIBneHus
runoBuTamuHo3a. [lumesbie nctounnku. CyroyHas mOTpeOHOCTb.

34. Buramun Biy. KoGamunnbeie kodepMeHTH. YuacTHe B OOMEHE BelecTB. BHyTpeHHMIA
¢baxTop. SBneHus runoButamMruHo3a. [Iumessie nctouynnku. CyroyHast HOTPeOHOCTb.

35. Buramun C. buonornueckoe 3Hauenue. [IpusHaku runosuramunosa. [luiieBbie HCTOUHU-
ku. CyTo4Hasi mOTpeOHOCTbD.

36. I[NanToTeHoBas kuciora. KopepmMeHTHI, copeprkamiyue MaHTOTEHOBYIO KHCIOTY. bruomoru-
yeckas poiib. [Iumessie nctounuku. CyroyHasi moTpeOHOCTb.

37. Buramun PP. Yuactue B 00pa3oBaHMM HUKOTHHAMHIHBIX KopepMeHTOB. bronoruueckoe
3HaueHue. [IposBienus runosuramuno3a. [umessie ncrounuku. CyToyHas HOTPEOHOCTb.

38. donumesas KHCIIOTa, COCTaB, ydyacThue B oOpa3oBaHuu KodepMeHTOB. Posib B 0OMeHe Be-
miectB. OCHOBHbIE NPOSABIICHUSI HerocTaTouyHOCTH. [TumeBbie nctounuku. CyTouHasi mOTPEOHOCTb.

39. BuramuHOMOm00HBIC BelecTBa: OMoQIaBoHOU B! (BUTaMUH P), mapaaMHHOOSH30MHHAS KUC-
JI0Ta, HHO3UTOJI, [TAaHraMOBasi KUCIIOTA, JIMTIOEBAasi KUCIIOTA, XOJIUH, BUTaMUH U, KapHUTHH, aHTOLMAHHU-
HBI, [NIFOKO3UHOJIATHL. bronornyeckas poib.
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BTOPBIE BOITPOCBHI

1. OOmeH BemeCTB M DHEPrUU, KaK BaXXHEUIIWH TNMpHU3HAK ku3HeAesTenbHocTH. Ooiee
npeacrasieHue o Mmerabonmusme. Karabonmueckue u anabonnueckue myTH. LleHTpanbHble myTH Me-
tabonu3ma. ENMHCTBO mpoleccoB acCUMWISALMK U AuccuMmanuu. CBs3b Ha YpOBHE CyOCTpaToB,
BOCCTAHOBJICHHBIX KOEPMEHTOB, SHEPTHH, PETYIATOPOB OOMEHa

2. Apnenunosas cucrema (AT®, AJIO, AM®) u ee Ouosiornueckoe 3HaYCHHE. DHEpreTHY e-
CKMH 3apsii KIeTKH. J[pyrue Mmakposprudyeckue coeanHenusi. Mexanusmel cuaTe3a ATO.

3. CoBpeMeHHOE NpE/ICTaBICHNE O TKAaHEBOM JbIxaHWU. CyOCTpaThl TKAHEBOTO JBIXaHMUS.
JlbIxaTespHas 1ellb MUTOXOHIPUN U €€ XapaKTepUCTUKA: MUPUIMH3aBUCUMBbIE U ()JIaBUH3aBUCHUMBIE
JETUAPOTeHa3bl, YOMXUHOH (KOAH3UM ), IUTOXPOMBI. XHMHUYECKOE CTPOEHHE, Y4aCTHE B TPaHC-
IIOPTE MIEKTPOHOB HA KUCIOPO/.

4. OxucnutensHoe GochopuupoBaHre Kak OCHOBHOW MexaHU3M cuHTe3a ATD B KHBOT-
HBIX KJIETKax. OTaIbl, peryssiuus. [IpuunHbl rTunosHepreTu4eckux cocTosHui. Pa3obmurenu u un-
THOUTOPBI OKUCITUTENBHOTO (HOCHOPHIUPOBAHHS, MEXAHU3M HUX JICHCTBHUS.

5.  MuToxoHApHH, 0COOEHHOCTH CTPOECHUS MeMOpaH MUTOXOHIpuid. Kommiekcsl gpixarenb-
HOW LIeNM: COCTaB, TOIOJIOTHUS, Y4acTHe B IpoLeccax OMOJIOrHMYECKOro OKHCIeHUsS. MUTOXOHIpU-
anpubid cuHTe3 AT®. AT®- cunTeraza. ConpsoKeHHE MPOIECCOB TKAHEBOTO AbIXaHus U hocdopu-
JMPOBAHMUS.

6. JlermmporeHa3sbl, OKCHIa3bl, OKCUTCHA3BI. broiorndeckas poib B KJIETKE.

7. TpaHCHOPT INIIOKO3bl B KJIETKU pa3IMYHbIX OPraHoB M TKaHel. Ilytu merabonusma rio-
KO3bl, UX 3HAYEHHUE U B3aUMOCBS3b.

8. Merabonu3M TIJIMKOreHa: INIMKOI€He3 M TJIMKOreHoJIn3, Ha3zHaueHue. IlocienoBarensb-
HOCTb peakuuii. MexaHu3Mbl peryJisiini.

9. ®ochoponus u ruApoaU3 IIMKOreHa B MEYEHU U MblIINax. BiusHue agpeHanuHa, rio-
KaroHa U MHCYJIMHA Ha TJIMKOT'€HOJIN3.

10. Ana’poOHOe M a’poOHOE OKHCIICHWE TIIFOKO3bI KaK ITyTh IOJYYEHHs SHEPTUH B KIIETKaX.
OTanbl, KOHEUYHbIE TPOIYKTHI. DHEPreTHUECKU BBIXO/I.

11. T'nmuxonu3. DTambl, peakUK, Perysains, OMOJIOrH4ecKas pojb. JHEPreTUUECKU BBIXO
u MexaHu3M oOpazoBaHus AT® B aHa’poOHBIX ycioBUsAX. CBS3b IIMKOIN3A € APYTUMH METaboII -
YeCKUMHU MPOIIECCAMHU.

12. CnuproBoe OpoxkeHue rioko3bl. O0mMe peakuu A1 CIUPTOBOro OpOXKEHUs U TIUKO-
JM3a, pa3sinyMsl 3TUX ABYX MpoueccoB. OOMEH 3K30r€HHOT0 3TaHOJIa.

13. IMupyBar kak neHTpaibHbIM MeTabonut. [lyTu mpeBpalieHuss nupyBaTa B 3aBUCUMOCTH
OT PHEPreTHUECKOI0 CTaryca U 0COOEHHOCTEN OKUCIUTENBHOIO MeTaboIn3Ma KIETKH.

14. TI'mokoneorene3. CyOcTpaThbl, (hepMEHThI, SHEProTparhl, OHoNorndeckas poib. Perymns-
LU TJIFOKOHEOTEHE3a.

15. OxucnurenbHOE 1€KapOOKCHIMPOBAHWE NHPOBUHOTPAIHOM KHCIOTHI M JAPYTUX Of-
KETOKHCIIOT, ()epMEHThI, KOEpMEHTHI, OHojoruyeckoe 3HaueHue. OTiIM4yue OT MPOCTOro JeKap-
OOKCUITUPOBAHUS.

16. JINMOHHOKHUCIBIM UK KaK HEHTPAIbHBIA METa00IMYECKH MyTh (JOKaIU3alus, mocie-
JI0BAaTEIbHOCTh XUMUUECKHX MpeBpaleHuil). bruonornueckoe 3Hauenue mukia. CBss3b ¢ IpoOLECCOM
OKHCIUTEIBHOTO (OChHOpHUINPOBAHUS.

17. Tlenro3odocdarHblii MyTh pacnaaa INIIOKO3bI, ITalbl, HA3HAYEHUE.

18. I'moxyponoBas kucnora. [1yte o6pazoBanus. [Tyt MeTabonmm3Ma rIFOKypOHOBOM KHUCIIOTHI.

19. MexaHu3mbl 00pa30BaHUs YIIIEKHCIOTO Ta3a M BOJBl — KOHEYHBIX MPOJYKTOB OOMEHa
BELIECTB.

20. PecunTte3 nMumuAOB B KJIETKAaX CIM3MCTONW TOHKOro KuineyHuka. [lyTu pecunresa Tpua-
IUJITIIAIEPOIIOB, (hochonumuaoB, 3GUPoB XoaecTepoa.

21. Tpancnopt aunuaoB B KpoBu. CTpykTypa, oOpazoBaHue U MeTabO0JIU3M XUIOMUKPOHOB.
Posnp nmunonporenHnunassl B 0OMEHE XMIOMUKPOHOB M APYTUX JIMIIONPOTEUHOB.
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22. Tpaucnopt yunuaoB B kpoBu. CTpykTypa, oopazoBanue u Metadomusm JITTOHIT, JITITIIT u
JIITHII. Posb yunionporenHimnassl, IEYCHOYHOM JIUIA3bl U PELIEITOPOB KIIETOYHOM ITOBEPXHOCTH.

23. JlocTaBKa JMIUIOB B KJIETKUA OPraHoOB U TKaHel. TpaHcmopT xonecTepoia, >KUPHBIX KHC-
70T. MexaHu3m nojjiepkanus 6anaHca XoJIecTeposia B KJIETKaXx OpraHu3Ma.

24. Tpancnopt munuaoB. OO6pa3zoBanue u nocinenyronmii meradonusm JIIIBII B opranusme.
Ponp JIXAT. Ilyti cCHUXkEHUS TOBBIIEHHOTO YPOBHS XOJIECTEpOJIa B IJIa3Me KPOBH.

25. JlenoHMpOBaHWE JIMITUIOB B KUPOBOM TKaHW M MOOHMJIM3AIMs Xupa u3 Aeno. Pois ropmo-
HOB, JienTuHA. VICTOUHMKN CyOCTpaTOB ISl CHHTE3a TPHALIMIITIIUIIEPOJIOB B )KUPOBOM TKAHU.

26. TpancnopT, nOCTyIUIEHUE B KJIETKY M HCIOJB30BAaHUE JKUPHBIX KHUCIOT B KauyeCTBE HC-
TOYHUKOB 3HEepruu. OKHUCICHUE KUPHBIX KUCIOT B MUTOXOHJPUSX U MEpPOKCHcOMaxX. JHepreTuye-
CKHU BBIXOJI.

27. Karabonu3M >KUPHBIX KHUCIOT B KieTkax. OCOOEHHOCTH OKHCIICHUS HEHACBHIICHHBIX
KHUPHBIX KHCJIOT, C HEYETHBIM YHUCIIOM YIJIEPOJHBIX aTOMOB, C Pa3BETBICHHBIM paJuKalloM, C
OOJIBIIUM YHCIIOM YTIIEPOIHBIX aTOMOB.

28. buocunre3 xupHbix kuciotT. IIpoucxoxnenue cyoctparoB. [lonmudepmeHTHBIH KOM-
IUIEKC, CHUHTE3UPYIOMIMA JKUPHBIE KHUCIOTHl B JYKapHOTHYECKOW KiEeTKe. 3HaueHHe OHOTHHA,
HAJIOHH". AKTHBATOPHI M MHIMOUTOPHI CUHTE3a SKUPHBIX KUCIIOT.

29. buocuHTe3 X0necrepoia. Perymsmnus ypoBHs xojiecTeposa B KieTkax. [I[pou3BoaHbIE X0-
nectepoina. CBs3b HapylIeHUI 0OMeHa JIMIKJIOB C Pa3BUTHEM 3a00JIeBaHUH (aTepOCKIepo3, Kemde-
KaMeHHasl 00JIe3Hb, )KUPOBOE EPEPOKIACHHUE MTEUCHH ).

30. Hapymenus oomena xonecrepona. @akTopbl, OKa3bIBAIOIIUE BIUSHUE HA YPOBEHB JIUIIO-
IIPOTENHOB I1JIa3MbI KPOBH.

31. KeronoBeie Tena. OOpa3oBaHue KeTOHOBBIX Ten. [lytu karabonmusma. [lpuaunsr U ciien-
CTBHSI MTOBBIIIEHUS] 00pa30BaHUs KETOHOBBIX TeEll.

32. buocunre3 pochonunuaos. Posb AUTOTPONHBIX (GaKTOPOB.

33. IlepeamunupoBanue. depmentsl. Kopepmentsl. Ponb 3TOr0 mpomecca ais sku3Hezes-
TEIbHOCTU KJIETKU. /lnarHoctuueckoe 3HaY€HUE ONpeAeNeHUs] aKTUBHOCTH TPaHCaMUHA3 B ChIBO-
POTKE KPOBH.

34. Ilytn ne3aMUHHPOBAHUS AMUHOKHCIOT. DEepMEHTH M KOPEPMEHTHI OKHCIUTEIHLHOTO
JI€3aMUHUPOBaHUs. bruonornyeckoe 3HaU€HUE IIIyTaMaTAETUAPOre€Ha3HON PEAKIIUH.

35. Ilytu npeBparieHus: 6€3a30THCTOTO OCTaTKa aMMHOKHUCIIOT. [ IMKOT€HHbIE U KETOT€HHBIE
AMUHOKHCIIOTBHI.

36. Ilyru oOe3BpekuBaHMs aMMHaKa B Oprann3Me. TpaHCIIOpT aMMHUaKa 1o KpoBH.

37. AMUHOKHCIOTHBIN (OHI KieTku. VcTounukn monoiHeHus. IlyTi ucronb30BaHus aMu-
HOKHCIIOTHOTO (poH/a. 3aMEHUMbIE 1 HE3aMEHHUMbIE aMUHOKUCIOTH. MeXaHU3Mbl CHHTE3a aMUHO-
KHCJIOT.

38. OoOmmue Myt MeTaboM3Ma aMHHOKHCITOT. OCOOCHHOCTH 00OMEHa OT/IEIbHBIX aMUHOKH C-
JIOT Ha puMepe oOMeHa (heHnsIalaHuHa U THPO3HHA.

39. OOpazoBaHHe MOYEBHHEL. Poib IeueHN B MOYEBHHOOOpa30BaHUH. 3HAUCHHE HCCIIECI0BA-
HUS YPOBHSI MOYEBUHBI M OCTATOYHOTO a30Ta B KJIMHUYECKOM MPAKTUKE.

40. [lexapOokcunupoBaHue aMMHOKHUCIOT. OOpa3oBaHne OMOTEHHBIX aMMHOB M UX POJIb B
opranusme. [Tytn ux pacnana.

41. Cssa3p 0OMEHa TUTHIOB U YIJIEBOIOB. X B3ammomnpeBpanieHusl.

42. OOpa3oBaHue U HCIIOB30BaHKE B KileTke armi-KoA u arnetnin-KoA.
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TPETbU BOITPOCHI

1. Topmonsl. Xumuueckas npupoaa. Knaccudukanus. CBa3b CTpYKTypbl TOPMOHOB C Me-
XaHU3MOM HX JCUCTBUA.

2. Topmonsl runogusa, ux xummuueckas mnpupoja. Cssp ¢ runoragamycom. ['opMoHBI aje-
Horunoguza. CoMaToTpONuH — MOJICKYJISIPHBIA MEXaHU3M MPOBEACHUS CUTHAJIA B KJICTKY, BIIHSHHUE
Ha METa0OIH3M.

3. Topmons! Heliporunoduza. BazonpeccuH — MOJEKYIISIPHBIA MEXaHU3M IIPOBEICHHUS CUT-
Hajla B KJIETKY, BIIUSIHUE HA META0OIU3M.

4. T'opMOHBI IIMTOBUAHOM Xkene3bl. X cTpoeHune u oOpa3zoBaHue. MexaHus3Mm nelcTBuS,
BIMsIHUE Ha MeTa0onu3M. [ umo- u runepTupeos.

5. Topmownsl, perymupytomue ooMeH Kaiblus U ¢ochopa. XuMmuueckas npupoaa. Mexa-
HU3M OE€HCTBUA.

6. WucynuH. Xumuueckass NpUPOAa U MEXaHHU3M JeicTBus. Poib MHCyNIMHA B perynsuuu
oOMeHa yTJIeBO/I0B, JTUIHUIOB U OEJIKOB.

7. Merabonuueckue HapyleHHs IpU caxapHoM auadere. Poib riavko3unupoBaHus OENKOB,
BOCCTAHOBUTEJILHOT'O ITyTH OOMEHA TIIIOKO3BI.

8. [I'miokaron. Xumuueckas IpHUpoOJa, PELENTOPbI, MEXaHU3M IE€peJaul CUTHaja B KJeT-
Kax—MHUIIEHSX, BIUSHUE Ha METa0O0IM3M.

9. T 'MIOKOKOPTUKOWIIBI, UX CTPOCHHE, PEIENTOPhI, MEXaHU3M Iepeaayll CUTHAIOB B KJIET-
Kax-MUIIEHAX. BiusHue Ha MmeTabonu3Mm.

10. MuHepalOKOPTUKOUABI, WX CTPOCHHE, MEXaHHM3M IIepellayd CUTHAJOB B KIIETKaX-
MuUnIeHsX. BausHue Ha MmeTa0osn3Mm.

11. T'opMoHBI MO3rOBOM YacTH HAJIIOYEYHUKOB: aJipeHaINH, HopaapeHanuH. CTpoeHue, CUH-
Te3. MexaHu3M NpOBEICHUS CUTHAJIA B KIETKU-MUILIEHH, BIUSHUE HA METa0OIU3M.

12. TlonmoBbie TOPMOHBI, XUMUYECKAsi PUPOAA, MEXaHH3M IE€pe/laud CHUTHAIOB B KIIETKaX-
MHUILECHSAX. bruomornyeckas poib.

13. buocuHTe3 mypHHOBBIX HYKJI€OTHI0B. MlcxoaHble cyOcTpaThl cuHTe3a. Perymsmus cunre-
3a. Pojb BUTAaMHMHOB B MEXaHM3Max CUHTE3a.

14. buocuHTe3 NUPUMHUIMHOBBIX HYKJIEOTUA0B. OpoToBas KucioTa. McrouHuku neHros. Pe-
TYJALus CUHTe3a. Pojb BUTAMUHOB B CUHTE3€ MUPUMUIMHOBBIX HYKIEOTH]IOB.

15. Marpuunsiii MmexanusM cunresza JJHK. @epmentsr u cyOcTpaTsl cuHTe3a. OCOOEHHOCTH
CHUHTE3a Y DYKapHuoT.

16. ITomumepa3Has LeMHas peakiys U KJIOHUPOBaHHE KaK METOAbI HCKYCCTBEHHOI'O pa3MHO-
xenus JJHK. OcHoBHBIE 3Tanbl U MPUMEHEHUE B MEIUIIMHCKON IPAKTUKE.

17. Cunte3 PHK. ®epmentsr u cyoctparsl cuHTe3a. OCOOEHHOCTH CHHTE3a Y 9yKapHoT. Pe-
TYJISIUS] CHHTE3A.

18. I'emernyeckuii KOJ M €ro CBOMCTBA.

19. Pons 1-PHK B cunTese 6enka. Criermpuanocts APCa3. Ananropras dyrkiust T-PHK.

20. PexkorHWIUs W TPAHCIAIUS KaK 3Talbl pean3alui TeHeTHIeCKOi HH(pOpMaIiK B KIET-
ke. CyOcTpaThl, pepMEHTHI, MEXaHU3M.

21. Perymsamnms OWocuHTe3a Oelika B KJIETKE HAa TCHETHYECKOM YpOoBHE. PoJlb THCTOHOB, TOp-
MOHOB, KUPOPAaCTBOPUMBIX BUTAMUHOB, aHTUOMOTHKOB.
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22. TloctTpaHcnaunoHHas MoAU(pUKAIUS MOJIeKy Oenka. [ uapokcuimpoBaHue, MINKO3UITH-
pOBaHUE, OTPAaHUYCHHBIN IPOTEONN3. Jpyrue MexaHu3Mbl HOCTTPAHCISAIIUOHHBIX MOIU(UKALINH.

23. OOpatumas u HeoOpaTumas peryisius OHoxumMuieckux peakimid. [IpencraBnenne o me-
XaHU3ME HU30CTEPUYECKON perymnsauuu. Mcnoib3oBaHuEe NPUHLIMIIOB U30CTEPUYECKON PEryJIsiLUU B
MEIUIIMHCKOMN ITPaKTHKE.

24. TlpencrapieHue O MEXaHU3ME AJUIOCTEPUICCKON PETYIISIUN OMOXMMUIECKUX PeaKInil. AJl-
nocrepudeckue dhdexTopsl. Bumbl amnocTepruueckoit perysium.

25. KoBanenTtHast MOgu(HUKAIMSI CTPYKTYphl ()EPMEHTOB KaK MEXaHU3M PEryJsiiud OHOXH-
MHUYECKUX peakuuil. Ponb peakuuii GpochopmimpoBanus B KOBaIEHTHON Moauukanuu. Perynsaro-
pol pochopumupoBanus GEpMEHTOB.

26. I'ymopanbHas peryisuus oOMeHa JIUNUA0B. Pojb MHCYIMHA, aJpeHallHa, [II0KaroHa u
CTEpPOUIHBIX TOPMOHOB.

27. I'ymopainbHas peryisuus oOMeHa yriieBoioB. Poib HHCYIMHA, alpeHannHa, III0KaroHa u
[JIFOKOKOPTUKOMJIOB.

28. I'ymopanpHas peryisius coaepaHHs TJIHKO3bl B KPOBH. MeEXaHHU3MbI PErysiTOPHOIO
JeWCTBUS TOPMOHOB.

29. MexaHu3Msbl nepeaayd UHGOPMAIMKM OT BHEIIHUX CUTHAJIOB Ha BHYTPUKJIETOYHBIE MPO-
reccbl. MexaHU3MBbl yCUIICHUSI CHTHAJIOB. BTOpHYHbBIE TOCPETHIUKN I MEXaHU3MBI UX 00pa30BaHUs.

30. Pomp G-0enkoB B MexaHH3Max Mepenayd HHPOPMALUU OT BHEUTHUX CUTHAJIOB HA BHYT-
PHUKJIETOYHBIE TIPOLIECCHI.

31. AneHMNATUMKIA3HBIA MEXaHW3M NepeAadyd HWH(POpMAMKM OT BHEIIHMX CHTHAJIOB Ha
BHYTPHUKJIETOUHBIE TMpolecchl. Ponb (dochomudcTepassl B 3TOM Tmpoliecce. 3HAUCHHUE YPOBHS
DAM®® u1g KIEeTKH.

32. Mexanu3M nepenayn MHPOPMALKWU OT BHEUIHHX CHUTHAJIOB Ha BHYTPHKJIETOYHBIE TPO-
1eccel ¢ yyactueM ¢ocgonunaszsl C.

33. Unosurontpudocdar u IUAMITIUIEPOT KaK BTOPUYHBIE MOCPETHUKH TPU Tepeaayde
nHGOpPMAIMY OT BHEIIHUX CHTHAJIOB HAa BHYTPHKJIETOYHBIE TIPOIIecChl. MeXaHu3Mbl 00pa3oBaHus U
JIEUCTBUE.

34. Ponb MOHOB KanbIMsS B MEXaHU3Max IMepeaadyd WH(POPMaIui OT BHEIIHUX CUTHAJIOB Ha
BHYTPHKJIETOYHBIE MpoLiecchl. KanmmoayuH.

35. Ponb orpaHM4EeHHOrO MPOTEON3a B MEXAHU3MAaX PETYJISINH MPOIECCOB KUZHEACATEb-
HocTu. CBepThiBaHHe KpoBH. DaKTOPHl U MEXaHWU3MBI CBEPTHIBAHMS. 3HAUYEHUE MOHOB KAJIBIIUS U
ButamuHa K B mporieccax cBepTHIBaHUS KPOBH.

36. Posb orpaHM4eHHOr0 MPOTEOIU3a B MEXAHU3MAaX PETYJISAIUH MPOLECCOB KUZHEACATENb-
HocTu. PubpuHoNu3. buonoruueckas ponas pudpuHonuza. [lnazMuHOBas cucrema.

37. AHTHKOArylsHTHas cuctema. [lepBuuHbIe 1 BTOPUYHBIE AaHTUKOATYJISTHTHI.

38. Mexopranuslii MeTaboMM3M U OOecreueHrue OpraHu3Ma dHEepProcyocTpaTaMu B COCTOSI-
HUH [10CJIE IPUeMa UK.

39. Mexopranaslif MeTaboIu3M U OOecleueHne OpraHu3Ma dHEeProcyocTpaTaMu B COCTOSI-
HUM HAaTOUIAK U IPU JJIUTEIHHOM T'OJIOJaHHH.

40. T'opMoHasIbHAS PETYJAIMS alanTalliid METa0OIUYECKUX MyTel K COCTOSIHUIO TOCIIE MPH-
eMa MUIIY ¥ TOJIOaHHI0 (MHCYIINH, TIIIOKaroH, KaTeX0JIaMHHbI, KOPTUKOCTEPOUIBI).

166



41. BakHeiinme XapakKTEpUCTUKU M COCTOBIISAIONINE UHTETPAIlMK METa0O0Iu3Ma.
42. OcobenHocTr MeTaboIM3Ma B MIEYSHU TTOCIIE IPUHSATHS ITHIITH.
43. OcobeHHOCTHA MeTAa00IU3Ma B IIEYEHHU HATOIIAK.

YETBEPTBIE BOITPOCHI

1. [IlepeBapuBaHue HYKJIEONPOTEHHOB B JKEIYyIOYHO-KHIIEYHOM TpakTe. KoHeuHble mpo-
IOYKThl pacnazia MUPUMHUIMHOBBIX U IIYPUHOBBIX HYKJIEOTHAOB. ['unepypukemus, noxarpa, MOAX0-
Il K IMarHOCTHUKE, IPOPUIAKTUKE U JIEUCHHIO

2. Asotuctslii 6ananc. Hopmbl GesikoB B muTaHuu. bruonorndeckas HEHHOCTb OEIIKOB.

3. IlumeBas uneHHOCTb OENKOB, YIJIEBOJOB, JMIIUIOB, YCBAaUBAaEMOCTb B JKEIIyIOYHO-
KHLIEeYHOM TpakTe. HezameHnMble pakTopbl NUTAHUSA. DHEPrusl — HOTPEOHOCTD, IPOUCXOXKICHHUE U
pacxoj0BaHUE B OpPraHU3ME.

4. Tlpumenenue (pepMEHTOB U UX HHTHOUTOPOB B MEAMIIMHCKON MTPAKTHKE.

5. Poub neuenn B oOMeHe OENKOB, YTIEBOOB, JIUTHIOB.

6. AmntuToKcmueckas pyHkmus nedeHn. OOe3BpeKMBAHUE B NEUYEHH TOKCUYHBIX BEIIECTB,
HOpPMaJIbHBIX META0OJIUTOB, JIEKAPCTBEHHBIX IIPENapaToB.

7. CuHTe3 U pacnaj KpOBSIHBIX HUTMEHTOB. Poiib reyeHn B 00pa30BaHUM JKEIYHBIX ITHUT-
MEHTOB. MeTabo113M JKEeTUYHbIX TUTMEHTOB.

8. Kentyxu, MpOMCXOXKICHNUE, METOIbI JTAOOPATOPHON JHATHOCTHKH JKEITYX.

9. buoxuMuyeckue METO/bl JUarHOCTUKU MOPAKEHUN TIEUSHH.

10. IIpoucxoxxaenue pepMEHTOB IUIa3Mbl KPOBU. 3HAUEHHUE ONpEACICHUsS aKTUBHOCTU (ep-
MEHTOB B IJIa3Me KPOBH C AMArHOCTHUECKON HENbIO U sl KOHTPOJIA 32 3 (HEeKTUBHOCTBIO JTeUSHHUS.

11. Xumuueckuil cocTaB IUIa3Mbl KPOBH. MeTOJbl HCCIIEAOBAaHUS XMMHUYECKOI'O COCTaBa
IU1a3Mbl KPOBH, UCTIOJIb3yEMble B KIIMHUYECKOH NMPaKTHKE.

12. BydepHbie cucteMbl KpoBH M HUX 3HaueHHe. Jloka3arenbcTBO Oy(depHbIX CBOMCTB CHIBO-
POTKHU KPOBHU.

13. MexaHu3MBbI ITepeHOCca YIIIEKUCIOTHI U KUCIOPOAa KPOBbIO. MeXaHu3Mbl pa3BUTHS TUIIO-
KCUYECKUX COCTOSTHU.

14. benku mnasmel KpoBH. DyHkuuu. KIMHMKO-OMOXMMHYECKOE 3HAUYEHUE OIpPENEICHUS
oOmiero Oenka mia3Mbl KPOBHU U OENKOBBIX (DpakLuid.

15. Metonpl OOHapyKEHUSI M KOJUYECTBEHHOTO OIpE/AeSieHUs OEJKOB B OMOJOTMUYECKHUX
KHUIKOCTAX (MOYa, Tia3Ma KpoBH).

16. OcHOBHBIE ITOKA3aTeIN aHAJTN3a MOYH 3]JOPOBOTO YEIIOBEKA.

17. A3sotcozaep:kaliue BelIecTBa MOYM, UX MPOUCXOXKIACHHUE U POJb B opranusme. [IpuHimn
orpezeneHus O0IIero a30Ta MOYH.

18. IlaTomormyeckue COCTaBHBIC YaCTH MOYH M UX OTPE/ICICHHUE.

19. TlepeBapuBaHue O€JKOB B >KEIyJOYHO-KUIIEYHOM TpakTe. KauecTBeHHBbIM M Koynde-
CTBEHHBIN aHAJIN3 JKEITYAOYHOTO COKa. POJb COISHON KMCIIOTBHI.

20. Coxk momxkeny10uHOM Kee3bl. YJacTHe B epeBapuBaHUM YIIEBOJOB U TUMUI0B. [Ipun-
UMbl U KIMHUYECKOE 3HAaUEHUE ONpeeTIeHUs aKTUBHOCTH aMUJIa3bl B MOYE.
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21. Knaccudukanus u cBoicTBa rnporea3. Yuactue B nepeBapuBanuu 6enkoB. CyOcTpaTHas
cieun(puIHOCTh. IHrHOUTOPHI MPOTea3 U MX MCIHOJIb30BAHME B KIMHUYECKON MPAKTHKE IPU HAPY-
HICHUU (YHKIUH TTO/IKETYJOUHOHN JKEIe3bl.

22. TlumeBas LEHHOCTH yriieBOIOB. llepeBapuBaHue W BCAChIBaHWE YIIIEBOAOB. Ponb KieT-
YaTKU W MEKTHHOB B MUTaHUU. HapyleHus nepeBapuBaHus YTrieBOIOB, IPUHIIUITB JUATHOCTUKH H
JICUCHHUSL.

23. Dranbl epeBapuBaHUs JUIHUIOB MMUIIH B JKEITYI0YHO-KUIIEYHOM TpakTe. PoNb sKeIuHbIX
KHCIOT, epMeHTOB. [leueHOUHO-KUIIeYHAst PEIUPKYIISALUS KETIHBIX KUCIOT. MeXaHU3MBbl BCAChI-
BaHUS MPOIYKTOB (PEPMEHTATUBHOTO TUAPOIIN3A JKUPA.

24. XuMmHuueckue peaklu, JeKallie B OCHOBE THHEHHUs OelKoB B KumieuHuke. [lonsTue o
KCeHOOMOTHKax. MexaHu3mbl 00€3BpeKUBAHUS UX B OpraHU3Me.

25. IlpuuuHbl runep- u runoGepMeHTeMUN IPH MaTOIOTUYECKUX MTPoLieccax.

26. buonoruyeckasi poib HATpHs, Kalus, XJopa. MeXaHHW3Mbl TOPMOHAIBHON pEryJsSIuu
BOJHO-MHHEPaIbHOI0 0OMEHa.

27. MakposnemeHTsl (kanbiuid, pocdop, maramii). buogornyueckas posib.

28. Ponb cepsl B oOMeHe BemiecTB. THOJIOBbIE M AUCYIb(UIHBIEC TPYMIBI OEIKOB U TOPMO-
HOB, UX ydacTue B (HOPMHPOBAHUHM CTPYKTYpbl M CHEIU(PUUYECKUX CBOMCTB Oenka. [ myTaTHOH,
Cynb(ONMHUUIBI, THAMHUH, OUOTHH, Y4acTHe B 00€3BpEKUBAHUH.

29. MukpoanemenTsl. X 3HaueHue. Poibh HOHOB MapraHiia, Meid, IIMHKA, CEJICHa, KOOAIbTa,
fiona, ¢propa.

30. MexaHu3Mbl BcachIBaHUS, TPAHCIIOPTA U ACTIOHUPOBAHUS kene3a. Poib jkene3a B oOMeHe
BEIIECTB.

31. Knunnueckue ¢popMbl CHHIpOMA HETOCTATOYHOTO MUTaHus. [Iporcxoxnenue, xapakrep-
HbI€ HapyIIEHHs] METa0O0IU3Ma.

32. Cunzppom HemocTaTouHOro nutanus. OCHOBHBIE IPUYMHBI PA3BUTHS MTPU 3a00JICBAHUSX.
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