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MPABUJIA TEXHUKHA BE3OITACHOCTH ITPU PABOTE B XUMHUYECKOM
JJABOPATOPUM

K pabGore B XMMHYECKHX JIa0OPATOPUSAX JOMYCKAIOTCS JIMIA, MPOLIEANINE WHCTPYKTAX IO
OXpaHe TpyZAa U He UMEIOIINE MPOTUBONOKA3aHUH 110 COCTOSHUIO 3/J0POBbSI.

OOyuaromuecst 00s3aHBI BBIMOJHATH TPEOOBAHMS MO OXpaHE TPyJa, MOXKAPHOU Oe30macHo-
CTH, 3HAaTh MOPAJIOK ACUCTBUI MIPU MOKAPE, MECTA PACIIOIIOKEHUS CPEJICTB MOXKAPOTYILICHUS.

[Tpu pabote B 1aboparopur BO3MOXKHO BO3JACHCTBHE HAa pabOTAIOIMIUX CIEAYIOUIMX OMACHBIX
Y BpPEJIHBIX TPOU3BOJICTBEHHBIX (PAKTOPOB:

— XUMHYECKUE 0’KOTHU TPH TOMAaHUH HA KOXKY WM B TJ1a3a €JKUX XUMUYECKHX BEIECTB;

— TEPMUYECKHUE OXKOTU IIPU HEAKKypaTHOM I10JIb30BAHUU CIIMPTOBKAMH M HarPEBaHUU KUIKO-
CTeli;

— MOpe3bl PyK NMpU HEOPEKHOM OOpalleHUuH ¢ 1ab0paTOpHOI MOCYI0i;

— OTpaBJICHUE TApaMU WJIM T'a3aMU BBICOKOTOKCHYHBIX XUMHUYECKUX BEIIECTB;

— BO3HHMKHOBEHHE IOXkapa MPH HEAKKypaTHOM OOpalleHHH C JETKOBOCIUIAMEHSIOIUMUCS U
TOPIOYHMH JKUIKOCTSIMH,

PaGotats B momeleHNH 1a60paTOpUu pa3pemiaeTcs TOIbKO B MPUCYTCTBUU IPENOAaBaTers.

PaboTta ¢ XuMUYECKUMHU BeUleCcTBaMU 03 CIIELOACKIbl W HAJHYUS HEOOXOJMMBIX CPEICTB
3aIUTHI TJ1a3, OPTaHOB JbIXaHHS, KOXKHBIX TTOKPOBOB 3alpelIacTCs.

[lepen 3akuranueM CHUPTOBKH HYXHO YIOCTOBEPUTHCS, YTO KOPITYC €€ HCIPaBeH, (PUTHIIb
BBINYIIEH HAa HY>KHYIO BBICOTY U PACIyIlIeH, a TOPJIOBUHA U JAepKaTelb GUTHIIA CyXue.

3a3¥OKEHHYI0 CIIUPTOBKY HEJB35 IEPEHOCHTH C MECTa HA MECTO, HEJIb3s 3aKHUTaTh CIIUPTOBKY
OT IPYIOM.

["acuTh CIUPTOBKY HYKHO, HAKPBIBAs TUIaMsi (PUTUIISL KOJITAYKOM. 3a/TyBaTh TUIaMsI 3aIIPEIIacTCsl.

Kaxnpiii oOyvaromuiicss TOJKEH BBIIONHATH Jab0OpaTopHble paOOTHI HA 3aKPEINICHHOM 3a
HUM y4eOHOM MeCTe, He 3arpOMOXK/IaTh €ro MOCTOPOHHUMHU Ipeameramiu. Ilepexox Ha apyroe pa-
6odee MecTo 0e3 pa3pelIeHus NpernoaaBaTess He JOIyCKaeTcs.

[lepen BeIOTHEHHEM JTa00PATOPHOIM PabOTHI CTYIEHT 0053aH U3YYUTh METOAMKY U TpeOoBa-
HUS 10 ee 6e30MacHOMY IPUMEHEHHUIO.

[TponuTeie Ha IO WITH CTOJI BEIIECTBA O0YJAIONIUECS MOTYT 00€3BPEANTh U yIAIUTH MO PY-
KOBOJICTBOM IIpernojiaBarest UK JadopaHTa.

OO0yuaromuMcst 3ampeniaeTcsi MOKUAaTh J1abopaTopuio, OCTaBIsAsA 0€3 MPUCMOTPA 3aXKECHHBIC
CIUPTOBKHU U APYTUE HArpeBaTeIbHbIC TPHUOOPHI.



1. TEMA: BBEAEHHUE B IIPAKTUKYM. BBEJIEHUE B BUOXUMUIO. CTPOEHUE
AMMHOKHUCJIOT 1 HENTHUIOB. KOIMYECTBEHHOE OIIPEJEJIEHHUE
COJAEPKAHUS BEJIKA B BUOJTOI'MYECKUX KUJAKOCTAX

AKTYaJIbHOCTbH T€MbI

AMWHOKHCIIOTBI MOCJIE€ BCACHIBAHUS HCIIOJIB3YKOTCA B OpPraHu3Me Jis1 CHUHTC3a CHCI_[I/I(l)I/I‘Ie-
CKUX TKaHEBbIX O€JIKOB, ()epMEHTOB, TOPMOHOB, 'éMa, OMOT€HHBIX AMUHOB, TYPUHOBBIX U MUPHUMHU-
AJUHOBBIX a30TUCTBIX OCHOBaHUU. B neueHu U3 aMHUHOKHUCIOT CUHTC3UPYIOTCA 6CJIKI/I Ij1asMbl KpoO-
BU. MeTO/Ibl KOJTMYECTBEHHOT'O OMpe/iesieHns 0eska B OMOJI0TrMYEeCKHUX KUAKOCTAX (pacTBOpax) IIu-
POKO HCIIONB3YIOTCS B MEIUIIMHCKON TTpakTHKe. KolnmyecTBeHHOE ompeiesieHre co/iepKaHus Oenka
B CBIBOPOTKE (IJIa3M€e) KPOBU IIPOBOST JUIsl TUATHOCTHKY 1IEJIOTO psia 3a00IeBaHUIA.

Iean 3ansaTusa

N3yuuth cTpoeHNE ¥ HU3HKO-XUMHUYECKHE CBOMCTBA aMUHOKHCIIOT KaK CTPYKTYPHBIX €IUHUIL
OCITKOB W TENTUIOB U YCBOUThH OOIIME MPHUHIUIIBI OMPEICIICHUs COJIepKaHusl Oellka B OMOJIOTH-
YECKUX JKUIKOCTIX.

TpeGoBanus K HCXOAHOMY YPOBHIO 3HAHMIA

s nonnoco yceoenus memovl He0OX00UMO NOBMOPUMb U3
— o0wen xumuu:

* mpaBuiia pabOThl B XUMUYECKUX Ta00PATOPHSIX;

— OUO0OPZAHUYECKOU XUMUU:

* AMHHOKHCJIOTHBIM COCTaB OCJIKOB;

* CTpOCHHE aMUHOKHUCJIOT, HOMEHKIIATypa;

*  KJIaccH(UKaIMsI U O0IIHMe CBOMCTBA aMUHOKHUCIIOT;

* TENTH]BI, SJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOSHUE MENTUTHON CBA3H;
*  KIaccuuKanys u GyHKIUU OCIKOB;

— MeOUUUHCKOU U OU0102Uu4ecKoll huzuxu:

= 3akoH byrepa—Jlambepra—bepa;

* YCTPOMCTBO U MPHUHIUI PAOOTHI KOJIOPUMETPA.

JlJ1s1 NpOBEPKHU MCXOHOI0 YPOBHS 3HAHWI BBINOJTHHUTE CJICAYIOLIHE 3aaHUA:

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

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

3aoanue 3. Ha30BUTE aMHHOKHCIIOTY, COAEPIKATYIO KOJIBIIO HHIOMA:

A. OkcunusuH. b. Cepun. B. Tpunrodas. I'. IIponun. A. I'metuun.
3aoanue 4. Beibepure o.-MMHUHOKHCIIOTY:

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

A. 2 ocTaTka aMMHOKHUCIIOT. b. 9 octaTkOB aMUHOKHCIIOT.

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

3aoanue 6. Beok — 3TO coeTMHEHUE, KOTOPOE COACPIKUT:
A. 15 ocTaTKOB aMUHOKUCIIOT. B. 28 ocTaTkoB aMUHOKUCIIOT.
B. 49 ocTaTKOB aMHUHOKUCIIOT. T'. 120 ocTaTkOB aMUHOKHUCIIOT.

3aoanue 7. Kakue QyHKIIMM MPUCYIIH TOJIBKO Oenkam?
A. DOunepretnueckas. b. Karanutuueckas. B. bydepnas. I'. CtpykrypHasi.



IIpasunvrocms pewienuil nposepvbme, CONOCMABUSE UX C OMBEMAMU.

Bomnpocsl 1u1st 00cy:kaeHust

1. Ilpenmer, uenu u 3aaa4n OMoXUMUU. OOBEKTHI U METO/BI HCCIIEJOBAHNN B OMOXMMHUHU.

2. AMUHOKHUCIOTHI, Kiaccuukanus. Oomme cBoiictBa. @OpMyIIbl MPOTEUHOTCHHBIX AMHHO-
KHCJIOT, HOMEHKJIATypa.

3. Ilentunsl, ctpoenue. Kinaccudukanus u Ouoiorndeckas posib HENTHIOB.

4. benku Kak KjacC OpPraHMYeCKHX BelecTB, Ouonorndeckue ¢yHkumu. Kimaccubpukarms
OEKOB.

5. Meronbl KOIMYECTBEHHOTO orpesesneHus Oenka. [IpuHImnIbI onpeneneHus, CpaBHUTEIb-
Has XapaKTePUCTHKA METOJIOB, MX PUMEHECHUE B KIIMHUKE.

6. KonnuecTBeHHOE onpesenieHre 6enka OuypeToBbIM METOIOM.

Jlutepatypa aJisi IOATOTOBKHU

1. Buonoeuuecxas xumms / B. K. Kyxra [u ap.]. Mocksa : burom ; Munck : Acap, 2008. C. 3-4, 7-18, 21, 31—
32, 39-40.

2. Buonoeuueckas xumus / A. 1. Taranosud [u 1p.]. Musck : Bemm. mik., 2013. C. 5-19, 29-31.

3. Koncnexm nexumii.

3ajanus 151 CAMOCTOSAATEILHOM padoThI

3aoanue 1. Monekyna aMMHOKHUCIIOTHI, HAXOSIIAsICS B U303JIEKTPUUCCKON TOUKE:
A. meeT nonoKUTENBHBIN 3apsl. b. He umeer 3apsna.
B. Nmeet oTpunaTenbHbli 3apsii.

3aoanue 2. B n3031eKTpHUECKOI TOUKE OETIOK:
A. VImeeT HaMMEHBIIYIO PACTBOPUMOCTb.

b. SBnsiercs kaTuoHOM.

B. ABnsercsa ampuronom.

I'. O6nangaer HanOOIBIECH CTENICHBIO HOHUBALIHH.

3adanue 3. B xakoii cpene nentun Ana-I'uc-JIuz-den Oyner ABUratbes K KaTOAy IpPH dJICK-
Tpoopese?
A. Kucnon. b. HelitpansHoi. B. Illenoynoin.

3aoanue 4. Beibepute npaBUiIbHbIE YTBEPIKICHHS:
A. bUypeToByIO peaKkIHIO Tal0T BCE AaMUHOKHUCIIOTHI.
b. buypetoByto peakiuio 1aetT Ouyper.

B. buyperoByto peakuuio Aar0T TPUIEITHABL.

I'. BuypeToBy1o peakiuio JatT OeNKH.

3aoanue 5. PepakromeTpuyeckuii METOJ] OCHOBAH Ha:
A. OmpenienieHun yriia OTpakKeHUS T Jal0IIero CBeTa.
b. SIBnenuu ceeropaccesHusl.

B. Onpenenennn kordduirieHTa mperoMIeHHs.

I'. Onpenenennn ko3 duiimenTa IKCTUHKINY.

IIpasunvnocms pewienuii npogepvme, CONOCMABUE UX C OMEEMAMU.
IIpoBepbTe Bamu 3HaHMS (CAMOKOHTPOJIb YCBOCHHUSI TEMbI)
3aoanue 1. O6bsicHUTEe ¢ TOUKH 3peHust Teopun bpencrena-Jloypu n npasuna Xrokkes, 1o-

YeMy TMCTHIMH OTHOCHUTCS K MOJIOKHUTEIBHO 3apsKEHHBIM aMHUHOKUCIIOTaM, a TPUNTO(aH, acrapa-
THH U TIyTAMUH — K HEUTPAJIbHBIM.



3adanue 2. B xnmuHUYECKON TabopaTopuun AJs 1eJiei MapeHTepaIbHOTO MUTAHUS CMECh aMU-
HokucnoT (I'mu, Ana, I'my, JIuz, Apr, Cep, Act) pa3aensitoT MeToaoM daekTpodopesa npu pH = 6,0.
Kakue aMMHOKHCIIOTHI Oy IyT IBUTATHCS K aHOJY, KaKHe — K KaTOJy, @ KaKue OCTaHyTCsS Ha MecTe?
3aoanue 3. Ilomobepute K Kaxxa0My O€JIKY COOTBETCTBYIOIIYIO () YHKIIHIO:

1. Komnares. A. CtpykTrypHas.

2. UMmmyHOTIIO0 YU H. b. CokparutenbHas.
3. MucynuH. B. Tpaucnopthas.
4. 'emornoOuH. I'. Karanutuueckas.
5. AKTHH. J1. 3ammTHas.

6. Keparus. E. 'opmoHasnbHasi.
7. PogoncuH. K. Penenropnas.

8. AnbOymuH. 3. Toxcuueckas.

3aoanue 4. Tlpu ipoBeneHun 3ekTpodope3a B ycnoBusx, rae pH OydepHoro pactBopa BbI-
1€, YeM U303JIEKTpUUECKasi TOUKa Oelika, MOCIeHHM:

A. Murpupyert K KaTofy. b. Murpupyert k aHony. B. Ocraercs Ha nuHuUU cTapra.

I'. O6pa3yeT OUIONIAPHBINA HOH. J. IlonBepraercst ruaposInsy.

3aoanue 5. CBOMCTBO MOTJIONMATH CBETOBOM MOTOK ¢ JUTHHON BOHBI 280 HM mpu ciekTpodo-
TOMETPUU O0YCIIOBJICHO HATMYHEM B OeJiKe:
A. Tpunrodana. b. IIponuna. B. I'mctununa. I'. Tupo3uHa.

3aoanue 6. B xnmuHUKY nocTynuil pebeHoK 3-X JIeT ¢ MUIIEBBIM OTpaBiieHueM. JKanoosl: nua-
pest, pBota. [Ipu OmoxMMHYEeCKOM aHalM3e KPOBU KOHIEHTpauus obmero 6enka — 100 r/n. dan-
HBIW TI0KA3aTelb XapaKTePU3yeT:

A. AGCOJIFOTHYIO THIIEPIIPOTEHHEMHIO. b. Hopmonporennemuro.

B. OTHOCHTEBHYIO TUTIONTPOTECHHEMHUIO. I'. OTHOCHUTENBHYIO TUTIEPITPOTCHHEMHUIO.

OTBeTHI K pelieHUuI0 3aJaHui

Jlna camonpoeepKu ucxo0Ho2o ypoeHsa 3HAHUIL:
1.5;2.B;3.B;4.1;5.A,b,B;6.1"; 7. b.

Jlna camocmoamenvhoul pabomol:
1.5;2.A;3.A,b;4.5,B, ;5. B.

JlaGopaTopHnas padora (60 MmunyT)

HNHcTpyKuus K NPaKTHYECKOMY 3aHSTHIO

Onpedenenue oduiezo denka ouypemogvbim Memooom

Cpenu pa3lInyHBIX METOJOB ONpeJesieHuss o0Iero Oeinka B CHIBOPOTKE (MJ1a3Me) KpOBU
HauOoJIblIIee pacpOCTPaHEHHE MOIYUHMIN KOJIOPUMETPHUECKUE METOJbl, a Cpeld HUX — METOJ,
OCHOBaHHBIN Ha OuypeToBoil peakuuu. OH o0sagaer crnenuGUUHOCTHIO ONPEEIIEHUs, TOUHOCTBIO U
JIOCTYIMHOCTBIO. J[pyroit konopumeTpudeckuit MeTos — mMetoa Jloypu — couyeraer UCONb30BaHUE
OMypeTOBOI peakluu U PeaKIMy BOCCTAHOBIICHHS peakTuBa PoNMHA NUKIMYECKUMH aMHHOKHCIIO-
TaMH (TUPO3MHOM, (heHUIIATaHUHOM, TPUNTO(PaHOM). XOTs 3TOT METOJ M 0ojee UyBCTBUTEIEH, HO
OH CIIO’KEH I10 MPHUTOTOBJIEHUIO OCHOBHOTO PacTBOpa M MeHee crenududeH, T. K. HeJIbIH psa apy-
I'MX BEIECTB 00pa3yroT ¢ peakTHBOM DoIMHA KOMILJIEKCHI XapaKTePHOH OKpPacKH.

Ipunyun buypemogozo memooa. MeToq OCHOBaH Ha 00pa30BaHUHU OKPAIIEHHOTO B (PHOJIETO-
BBIH [[BET KOMIUIEKCA NENTUIHBIX CBsA3EH OeIKa ¢ HOHAMU JIBYXBaJICHTHOM Meau (cynbdara Menun) B
MIeTIOYHON cpene. VIHTEeHCHBHOCTh OKpAacKH PacTBOpa MPSMO MPONOPIMOHATbHA KOHIIEHTPAIIUH
0eJKa B CBIBOPOTKE U onpeaensercs (GOTOMETPHUECKH.

Tlopsiook evinonnenus pabomwl. B 1-10 mpooupky (ombiT) HamuBaroT 0,1 M1 ucciieryeMoit chi-
BOpPOTKH, BO 2-10 (koHTposb) — 0,1 mu 0,9% pactBopa xsopuaa Hatpus. B 06e npobupku npunu-



BaIOT 10 5 MJI OmypeToBoro peaktuBa. ColepkuMoe MPOOUPOK OCTOPOKHO MEPEMENIUBAIOT, U30e-
rasi oopazoBaHus 1neHbl, U 4epe3 30 MUH (HOTOMETPUPYIOT ONBITHYIO MPOo0y B KioBeTax Ha 10 Mm
Iy 3eJICHOM cBeTOGUIbTpe (inHA BOTHBI — 540 HM) IPOTHB KOHTPOJIBHOTO pacTBopa. Omnpenenus
SKCTHHKIIMIO UCCIIEyEMOro PacTBOpPa, HAXOAT M0 KAITMOPOBOYHOMY IpaduKy, KAKOH KOHLIEHTPAIH
Oenka (B T/71) OHa COOTBETCTBYET.

Ilocmpoenue kanubposounoti Kpugou. JIisg TMOCTPOCHHs] KPUBOW TOTOBAT M3 OCHOBHOTO
CTaHJapTHOTrO pacTBopa Oenka ¢ konneHtpamueir 100 r/n pabouune pactBopsl ansOymuna: 20, 40,
60, 80 r/n. Ins sroro k 0,2; 0,4; 0,6; 0,8; 1 mu cranmapTHoro pactBopa 6enka godasisot 0,8; 0,6;
0,4; 0,2; 0 M 0,9% pactBopa NaCl. 13 kaxnoro pa3zseaenus 6epyt no 0,1 M pacTBopa 1 BHOCAT B
poOUpKH, coAepxaine 5 mi 6uyperoBoro peaktusa. Yepes 30 MUH U3MEPSIOT SKCTUHKLIMIO CTaH-
naptHbIX po6 Ha ®OK npotus koHTpos. CTposT rpaduk, OTKIAARIBAS HA OCH a0CIHCC 3HAYCHUS
KOHIEHTPALlMU CTaHJAapPTHBIX pacTBOpPOB Oejka (B I/7), HA OCH OpJIMHAT — COOTBETCTBYIOUINE UM
BEJTMYHUHBI ONITUYECKON TUIOTHOCTH.

E 4
C, r/n
Pe3yabTaThl:
C, r/n 20 40 60 80 100
E
Eon= Con.=

Knunuxo-ouacnocmuuecroe 3nauenue. HopmanbHoe coaepkanue oOmiero 0eiaka B CbIBOPOTKE
KpOBH (HOPMOIIPOTEHHEMHUS) Y B3pOCIbIX — 65-85 1/11, y nereit 1o 6 net — 5685 r/n. Mzmenenus
KOHIIGHTpaluu 001Iero 0einka MOTyT ObITh Kak abCOMIOTHBIE, TAK M OTHOCHUTENIbHBIC. OTHOCUTEIb-
HbIE U3MEHEHHMsI CBSI3aHBI C U3MEHEHHEM oObeMa KpoBH (IJ1a3Mbl). Tak, OTHOCHTENbHAS TUIIOMPO-
TenHeMus (TMOHFMKEHUE KOHIICHTpAIMK Oelika B KPOBH) pa3BUBACTCS MPH THAPEMHUH, T. €. Harpy3Ke
BOJIOH, BOJHOM OTPABJICHHH, a OTHOCUTEIbHAsI TUIEPIPOTEHHEMHUs (MOBBIIICHHE KOHIICHTPAIUH
Oenka B KPOBHM) BO3HHUKACT MPH CTYIICHUH KPOBU M3-32 3HAYUTEILHBIX MOTEPh JKUIKOCTH IMPH IO~
HOCaX, HEYKPOTUMOM PBOTE, YCHIEHHOM MOTOOT/EICHUH, X0JIepe, 0)Korax. AOCONIOTHAS TUIIONPO-
TEMHEMUsT HAOI0aeTCs MPU HePpUTaX, 3TOKAYeCTBEHHBIX OIYXOJISIX, AIMMEHTApPHON AUCTPOdHUH.
AOCOmOTHAs TUNIEPIIPOTENHEMHUSI BCTPEUACTCSI CPABHUTENBHO PENKO, HAPUMEp, IPU MHEITOMHON
00J1e3HU, XPOHUICCKUX TTOJIHAPTPUTAX.

BeiBOI:

Iloonucv npenooasamensi:




2. TEMA: CTPOEHUME U ®YHKIIUU BEJIKOB. IPOCTPAHCTBEHHAS CTPYKTYPA
BEJIKOB. ®U3UKO-XUMUYECKHUE CBOMCTBA BEJKOB. MEXAHU3MBI
OCAXJIEHUA BEJIKOB

AKTYaJIbHOCTDb TeMbl

N3yuenne (GU3NKO-XUMHUYECKUX CBOMCTB OEIKOB HEOOXOAMMO IJisi MOHMMAaHHS MEXaHH3MOB
pa3BUTUS MHOTUX IIATOJIOTMYECKUX COCTOSHUM (HalpuMep, OTEKOB), MEXaHU3MOB TPAHCIIOPTA BEIIECTB
(B TOM uuClie JIEKapCTBEHHBIX mpenaparoB). Ha 3HaHum (U3MKO-XMMHYECKHX CBOWCTB OEIKOB
OCHOBAaHO HX IIOJyYE€HME M MHCIHOJIb30BAaHME B KAuecCTBE JIEKAPCTBEHHBIX IpenaparoB. Peakimn
OCQXKIICHUS UCIIONB3YIOTCS B MEUIIMHE JUI KAYECTBEHHOTO U KOJIMUYECTBEHHOr0 onpezieieHus Oenka B
OMOJIOTMUECKUX KUIKOCTSAX, ISl yHaleHus OenKkoB u3 pacTBOpOB. IIpoObI KOIOMIOYCTOMYMBOCTH
UCTIOJIB3YIOTCS JUT (DYHKIMOHAIBHON TUArHOCTUKU O0Jie3HeH BHYTPEHHUX OPTraHoB.

ean 3ansaTus

W3y4uTh ypOBHHU CTPYKTYpPHOW OpraHu3alnuu OenkoBoi Monekyibl. ChopMmupoBaTh MpeacTas-
JIeHHE 0 KOH(POPMALMOHHBIX COCTOSHUAX OETKOBOM MOJIEKYJIbl M 3HAYEHUU IPOCTPAHCTBEHHON CTPYK-
Typbl B (DYHKIMOHMPOBaHUH OelKOB. O3HAKOMHTBHCA € (PU3UKO-XUMUYECKUMU CBOMCTBAMH OEIIKOB.
ITo3HaKOMUTBCS C BO3MOYKHOCTSIMU IIPUMEHEHHUS ICHATypaluy OEIKOB B MEJULIMHCKON ITPAKTHKE.

TpeGoBanus K HCXOAHOMY YPOBHIO 3HAHMIA

s nonnoco yceoenus memovl He0OX0OUMO NOBMOPUMb U3:
— OUOOPZAHUYECKOU XUMUU .

* CTPOCHHE AMUHOKHCJIOT; CBOMCTBA NENTUIHOU CBS3H;

= JIeHaTypalus U JeHaTypupyroue GakTopsl,

— (u3UKO-KON10UOHOU XUMUU:

* yUYEHHE O PACTBOpaxX;

* CBOWCTBA OCJIKOBBIX PACTBOPOB KaK KOJUIOMIHBIX CUCTEM;
*  PacTBOPHUMOCTH OelKa.

JlJ1s1 IpoBepKHU UCXOHOI0 YPOBHS 3HAHUI BBLINIOJTHUTE CJIeAYIOLIHE 3aaHUS:

3aoanue 1. OOBsicHUTE, TIOUEMY TIETITHIHAS TPYIITIA SBIISETCS TUIOCKOW M JKECTKOM CTPYKTYPOI?

3aoanue 2. Yxaxure CBOMCTBA, XapaKTepHbIE AJIs IPyOOAUCIIEPCHBIX CUCTEM:
A. MHTeHcuBHOE OpOyHOBCKOE ABMKeHHe yacTHll. b. TepMonuHammueckass HeyCTOWYUBOCTb.
B. Onanecuennus. I'. CenumenTarus.

3aoanue 3. YkaxuTe CBOWCTBA, MPUCYILHE CYCIICH3HUH (B OTIHYHE OT UCTUHHBIX PACTBOPOB):
A. Ilpo3padHOCTb. b. TepmonnHamMuyeckass yCTONYUBOCTb.
B. I'eteporeHHocTs. I'. MyTHOCTS.

3aoanue 4. Yxaxute CBOMCTBA, XapaKTEPU3YIOIINE KOJUIOUIHbIE PACTBOPHI:
A. Huzkoe ocMoTHueckoe JaBjieHHE. b. Ceropaccesiaue.
B. Jlnst wactun nucnepcHoi ¢a3bl XapakTepHa ceAMMEHTalUs.
I'. Boicokast ntuddy3us yactui qucnepcHont ¢assil.

3aoanue 5. MeToabl OUUCTKU KOJUIOMJIHBIX PACTBOPOB OCHOBAHBI Ha CIEAYIOIIMX CBOMCTBaX
(BbIOEpHTE TIPABUIIbHBIE BAPUAHTHI):
A. Pazmepsl yacTull aucnepcHoi (as3sl 60IbIlIe pa3sMepOB YaCTULl IPUMECEH.
b. KonneHTpanus yactuil 1uctiepcHoi (asbl 60IbIle KOHIEHTPAIMU YaCTUL] TPUMECEH.
B. Iuddy3un yactuil npumeceit uepes GpuibTp.
I'. Auddys3un yactun npumeceit uepes MeMOpany.

HpCIGMJleOCmb pemeuuﬁ npoeepvnie, conocmasue ux ¢ omeemamul.



Bonpocs! nuis1 06cyxneHust

1. [lepBuunas cTpykTypa O6enka. [lentuanas cBs3b, cBoiicTBa (moctynatel [lomuara-Kopn).

2. DTanbl ¥ METO/IbI HCCIIEI0OBAHNS aMUHOKHUCIIOTHOTO COCTaBa M aMUHOKHCIIOTHOW MOCIIEN10-
BaTEJILHOCTH OCJIKOB M menTua0B (MeTtoasl CoHmKepa, DamaHa, Akadopu, pepMEeHTaTUBHBIE).

3. CpaBHUTENBHBIN aHAIN3 TOMOJIOTUYHBIX OeNKkoB (MeToa MHrpema).

4. BropuuHas, HaABTOPUYHAs, TPETUYHAS, YETBEPTHUYHAS CTPYKTYpPbI OCIKOBON MOJIEKYIIbI
(moHsiTHE, pa3HOBUIHOCTHU U CBS3U, CTAOWIN3UPYIOIIHUE CTPYKTYPY).

5. KondopmanronHnele u3MeHEHHUs TpH (PYHKIITMOHUPOBaHUM OenkoB. B3aumoneiictBue Gen-
KOB C JIMTQHIaMHU.

6. Henarypauus. OOpaTUMOCTb JAeHaTypauuu. MexaHu3mbl JEHCTBHUS ACHATYPUPYIOIIUX
(hakTopoB.

7. Ob6mue (GU3NKO-XUMHUYECKHE CBOMCTBA OEIKOB (BS3KOCTh PACTBOPOB, HE3HAYMTEIIbHAS
i Qy3us, ONTHYECKas aKTHBHOCTb, MOJIBMKHOCTb B JJIEKTPHUYECKOM IOJIe, moriomeHue Yo-
Jy4yel, pacCTBOPUMOCTD B BOJIE).

8. dakTopbl yCTOWYMBOCTH OEITKOBBIX PACTBOPOB (3apsa Oeika, TuapaTHas 000JI04Ka, MOJe-
KyJsipHas mMacca, hopma MoseKyJbl). M3031eKTpruueckoe COCTOsIHHE.

9. 3aBHCHUMOCTH PaCTBOPUMOCTH O€JKa OT PeaKIMH Cpeabl (M303JIEKTpUYecKast TOUKa), HOH-
HOM cuJIbl, Temrepatypsl pactBopa. OcaxaeHue 0enkoB (0OpaTUMOE OCa)KICHHE — BbhICATHBAHHE,
HEOOpaTUMOE OCAXKICHHUE).

Jluteparypa aJisi HOATOTOBKH
OcHoBHas1
1. Buonoauueckas xumus / B. K. Kyxta [u ap.]. Mocksa : burom, Musrck : Acap, 2008. C 18-21, 24-25, 28-39.
2. buonoeuueckas xumust / A. J1. TaranoBud [# p.]. MuHck : Bein. mik., 2013. C. 16-20, 25-29, 31-34.
3. Koncnexm Jexiuii.
JlomosiHUTEILHAS
1. Jlenunoocep, A. OcHoBel bnoxumun / A. Jlennnmxep. Mocksa : Mup, 1985.
2. Buoxumus yenoseka / P. Mappu [u ap.]. Mocksa : Mup, 1993.

3aaHus 171 CAMOCTOSITEILHOI PadoThI

3a0anue 1. BcrnomHHMTE, 4TO B OCHOBE NOJHUIENTUAHOM IIeNH, MOCTPOCHHON U3 a-
AMHHOKHCIIOT, JIGKHUT TOCTOSHHO moBTopsitomascs crpykrypa -NH-CH-CO-. CgoiicTBa cBs3ei,
(bopMHPYIOLIUX 3Ty CTPYKTYPY, IMO3BOJIMINA MOCTPOUTH JIBE OCHOBHBIE MOJIENH PACHOJIOKEHUS €€
aTOMOB, Ha3BaHHBIE O-CIIMPAIbI0 U [-CKIIaAuaToOd CTpyKTypoil. ['1aBHOE ycnoBue cTaOWIBHOCTU
TaKOW CTPYKTYpbl — MAaKCHMYM BOJOPOJHBIX CBSI3€H, BOSHMKAIOIIMX B €€ npeaenax. Bximtouenue
MMUHOKHCIIOTBI ITPOJIMHA B LIENIb HAPYIIAET YKa3aHHBIE YCIOBUS.

1.1. U306pa3ute B TeTpaau, Kak 00pa3yroTcs NenTUIHbIe CBs3U B Tpunentuae Jluz-Ilpo-Ac.
Ilepeuncnure cBoiicTBa nenTUIHON cBA3U. OnpenenauTe 3apsa] 3TOro NeNTUA.

1.2. OObsAcHUTE, TOYEMY B 3TOM TIENITHAEC HEBO3MOKHO 0Opa3zoBanue H-cBs3u, HEOOX0IUMON
JUIsL CTaOMIIN3alUH OL-CTTHPAITH.

3aoanue 2. Tlondbepute ISl KAXKIOTO M3 IPOHYMEPOBAHHBIX METOJ/IOB €r0 Ha3HAUCHHE:

1. Peaknus ¢ aunutpodropoensonom (JJHDB). A. Jlns onpeaenenus N-KoHIeBOM aMUHOKHC-
2. ®epmMenTHas 00paboTKa KapOOKCUIIENTHAA- JIOTHI

30M. b. lnsa onpenenenns C-KOHLIEBON aMUHOKHC-
3. Peakius ¢ JaHCHIXJIOPUIOM. JIOTHI

4. Peakuusi ¢ THIPa3HHOM.

5. Peakmus ¢ hennnuzorunornmanarom (OUTLL).

3aoanue 3. 3HaliTe ypOBHU CTPYKTYpHOW OpraHU3aliy OEJIKOB U OCHOBHBIE CBS3H, y4acTBY-
olue B X (OpMHUPOBAHUH.
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3.1. IlonGepure K KaKAOMY YPOBHIO CTPYKTYpHOW OpraHm3anuu OejKka COOTBETCTBYIOILEE
MOHsATHE, 0003HAUYEHHOE OYKBOM:

1. [lepBuuHas CTpyKTYypa. A. [IpocTpaHCTBEHHOE PACIIOIOKEHUE OTIETBHOIO y4acTKa Mo-
2. Bropuunas cTpykrypa. JUTICTITATHOM TIeTTH, COACPIKaIEH Oo.-CTUPAIA U 3-CTPYK-TYPBI.
3. HangsTropuuHas CTpyKTypa. b. Ilopsnok yepenoBaHuss aMUHOKHUCIIOT B MOJIUNIENTUIHOMN LETIH.
4., TpernyHas CTpyKTypa. B. O6beauHeHne B onpeieICHHOM MOPSJIKE IBYX HIIM OOJIBIIIETO
5. UerBepTUUHas CTPYKTYypA. KOJIMYECTBA MPOTOMEPOB B MOJICKYJIE OJIMTOMEPHOTO OeKa.

I'. Crioco0 yKi1aiku OTJIeIbHBIX Y9aCTKOB MENTHIHON LIETTH B BU-
JIe o--Cripalieil u B-CTPyKTyp.

M. PacniosioxeHnne B IpOCTPAHCTBE BCEH MOJUIMENTUIHOMN 1ETIH,
UMEIOIICH B CBOEM COCTaBE OL-CIIUPATH U B-CTPYKTYPHI.

E. IlomunenTuaHas 1ermb, KOTOpasi CTAOUITU3UPYETCS TIENTHIHBI-
MU CBSI3SIMH MEXK]Iy OCTaTKaMU aMUHOKHUCIIOT.

3.2. KakoMy ypOBHIO CTpYKTYpPHOW OpraHu3anuy OeiKa COOTBETCTBYET KaXKAbli IPOHYMEPO-
BaHHbIN THI cBs13u? [logOGepuTe maps:
1. CBs13b Mex 1y KapOOKCHIIBHBIMU M aMUHOTpYyIIaMu paauka- A. [lepBuuHas cTpyKTypa.

JIOB aMHHOKHCIIOT. B. BropuuHast CTpyKTypa.
2. CBsI3b MEX/Ty Ol-aMHHO- U O-KapOOKCHUIIbHBIMU TPYITIIAMH B. Tpernunas crpykrypa.
aMUHOKMCIIOT. I'. YeTBepTUuHas CTpyKTypa.

3. CBs13p MEXly paiMKaJlaMy LUCTEHHA.

4. BonopoiHbI€ CBSI3U MEX]y MENTUIHBIMU I'PYNIUPOBKAMHU.
5. BogopoHble CBsI3U MEX1y pajiuKagaMd aMUHOKUCIIOT.

6. MexpaaukanbHble THAPO(POOHBIE B3aMMOICHCTBHS.

3aoanue 4. BcnomMHuute, 4To0:

— OeJKOBBIE MOJIEKYJIBI UMEIOT LEHTPHI CBSA3BIBAHUS (AKTUBHBIC LIEHTPHI) C IPYTHMMH Bellle-
CTBaMH (JIUTaHJIaMH );

— aKTHBHBIC IIEHTPHI (OPMUPYIOTCS U3 AMUHOKUCIOTHBIX OCTATKOB, COJMKCHHBIX HAa YPOBHE
TPETUYHOU CTPYKTYPBHI;

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

— OCJIKU TIPOSIBIISIOT BBICOKYIO CIEIU(UIHOCT MPH MPHCOSAUMHCHUN JTUTAHOB K IICHTPaM
CBSI3BIBAHUS;

— crnenuUYHOCTh B3aUMOJICHCTBUSL OEIKOB C JUTaHAaMH 00eCIeunBaeTCs KOMILIEMEHTap-
HOCTBIO CTPYKTYPBI aKTUBHOTO IIEHTPA CTPYKTYpE JIUTaH Ia.

4.1. B akTUBHBIN IEHTp OelKa BXOAT JIBa OCTaTKa aprMHUHA, OJJUH OCTATOK (PeHIIIAIAHIHA U
OJIMH OCTAaTOK BaJIMHA:

COO Hj
N
CH3 NH3 apr
™~ ™~ COoO tew
\ apr
NH3 OH BaJ_
A b
COO OH COO cXeMa aKTHBHOI'0
AN LHEeHTpa
NH3 Hj OH
B T
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OTBeThTE Ha BOIIPOCHL:

A. Kakoii u3 nepeuncieHHbix aurannoB (A, b, B, I') ¢ nanGonbmieli BeposSTHOCTbIO OyzeT
B3aMMOJICHCTBOBATh C aKTUBHBIM IIEHTPOM JIaHHOTO OejKa U moyemy?

b. Kakue Turbl cBsizell BOHUKAIOT B IIpoliecce 00pa30BaHUsI KOMITJIEKCA «OEJIOK — TUTaH»?

3aoanue 5. BcnoMHUTE OCHOBHBIE PeareHThl U YCIOBHSI, BhI3bIBAIONINE IeHaTypanuo. OT-
BETHTE HA BOIPOCHI:
5.1. Jlenarypamus 6eika COIpOBOXKIAETCS:

A. 3menenuem koHpopmanuu Oemka. b. YMmeHnb1eHnemM pacTBOpUMOCTH OeTKa.

B. U3menenuem 3apsiia Oenka. I'. Hapymiearem nepBUYHOM CTPYKTYpHI OeTka.
5.2. benku IeHaTypUPYIOT B KJIETKE B Pe3yJbTaTe (BBIOEPUTE MPABUIIbHBIC OTBETHI):

A. TloBblllIeHUSI TEMIIEPATYPHI. b. U3menenus pH.

B. JleiicTBHS IPOTEONUTUIECKUX (PEPMEHTOB.
I'. Pa3pbiBa cnaObIx CcBsi3ei, MOIEPKUBAIOLINX KOH(POPMALIUIO OeKa.
JI. Cunre3a OEJIKOB TEIIOBOTO IIIOKA.

3aoanue 6. 3Haiite ctpoeHre U QYHKIUK TeMOTIO0NHA U MUOTJIOOMHA. YMETh J1aTh CPaBHU-
TEIbHYIO XapaKTEPUCTUKY CTPYKTYPBI M CBOMCTB ATHX O0enkoB. OTBEThTE Ha BOMPOC:

B xoJze okcurenanuu reMorio01uHa NpoOUCXO0IUT CIIEAYIOIEe:

A. VI3MeHeHue KoH(QOpMAaIIMH [IEPBOTO MPOTOMEPA, 3aTEM BTOPOTO U T. [I.

b. OnHOBpeMeHHOE N3MEeHEeHNE KOH(POpPMAIUii BCEX TPOTOMEPOB.

B. N3meHeHue cBs3ell MKy IPOTOMEPAMH.

I'. I3meHeHne BaJIEeHTHOCTH KeJie3a B FeMax MPOTOMEPOB.

3aoanue 7. Bciomuute, uyto Oenku sBstoTcs aMmponuramMu. CTerneHb HOHU3AIMH KATHOHHBIX
Y aHUOHHBIX TPYII, a CJIE0BATEIBHO, U 3aps]l MOJICKYJIbI O€Ka, 3aBUCUT OT 3HadeHust pH cpensbl.

7.1. Onpenenute cymmapHbiil 3apsia neHtanentuaa npu pH=7: ['my-Apr-Jluz-Ban-Acn. Kak
M3MEHUTCS 3apsiji ATOTo nentuaa: a) npu pH < 7; 6) npu pH > 7?

7.2. YCBOUNTE MOHATHUS «M303JIEKTPUYECKOE COCTOSHUE» U «M303JIEKTPHUECKasi TOUKay Oenka.

OTBeTbTE, NPU KaKWX 3HAYCHUAX pH yCTONYMBOCTH pACTBOPOB OEIKOB C M303JIEKTPUUECKUMHU
toukamu 4,8; 5,3 u 6,1 Oyner HauMeHblIel 1 noueMy?

3aoanue 8. 3HaiiTe (pakTOpPHI, BIUSAIOIINE HA PACTBOPUMOCTH OenKkoB. OTBEThTE Ha TECTOBBIN
Bonpoc. PactBopumocTs 6€KOB B BOJHOM Cpefie ONpeesieTcs:

A. VNonusanueit 0e1KOBOI MOJIEKYJIBI.

b. M'maparanueit 6eTKOBBIX MOJIEKYJ PU PACTBOPECHUH.

B. ®opmoii Mmonekyiisl 6ernka.

I'. CnocoOHOCTBIO CBSI3BIBATH MPUPOIHBIE JTUTAHIbI.

Hpa@uﬂbHOCWlb pemeHuﬁ npoeepbnie, conocmasue ux ¢ omeemdamul.

IIpoBepbTe Bamm 3HaHUA (CAMOKOHTPOJIb YCBOCHUSI TEMBbI)

3aoanue 1.

A. JluTHOTpeuTON — BOCCTAaHaBIMBAaKOUIMK areHT. Yto
MPOU30MACT C AUCYIH(UTHBIMU MOCTUKAMH (CM. PUCYHOK) TIOCJI€ UX TMC-LMUC - ana - Fu - (heH
00pabOTKU AUTHOTPEUTOTIOM? |S
b. Ckonbko WHAMBUIYaIbHBIX TENTHIOB 00pa3yeTcs MOocCIe |

Takoi 00paboTkK n306paskeHHOro pparmenTa Oenka? IS

3aoanue 2. Tlemtup (epMEHTaTHBHOIO THApoNU3aTa, He  HWC- TPU-MET-UNC-TNy-UMC- FMn
MEePEIBUTAIOIIHNIICS B JJIEKTPUYECKOM TIONe TpuU dJeKTpodopese, SI 'S
JAHCWJIMPOBAIM U BBIICTWIN AaHcuianpou3BoaHoe Jlen. KucioTHbii
THIPOJIM3 TIENTUIA Jaj TpU menTuaa ciexyromiero cocraa: 1) Iluc, Acm; 2) Tup, Jleit; 3) Tup,
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Acn, Apr. Hanummmure Qopmyny mnentuaa, Ha3oBUTE MenTHI. B Kakoil cpeae NpoOBOAMIH
anekTpodopes ucxogHoro ruapoausara 6einka? [louemy Boi Tak pemmnm?

3adanue 3. TpulicMH THAPONM3YET TENTHUIHBIC CBs3U, oOpaszoBaHHbie COOH rpymnmamu
JTUAMHHOMOHOKAPOOHOBBIX KHCJIOT. TPHIICHHOBBIA THAPOIH3AT (PPaKIHOHUPOBATH  METOAOM
anekTpodopesa, U MEeNTUA ¢ HU3KOW MOJBUKHOCTHIO MPOTUIPOIN30BAIA KHUCIOTOH, [Tomyunnu 3
nenTtuaa cueayromniero cocrasa: 1) Jlei, Mer; 2) Jleit, Apr, I'ny; 3) Mer, Tup. Hanummre popmyny
nentuaa. Hasosure ero. B kakoil cpene npoBoauiu 3yeKTpodope3 TPUIICHHOBOTIO TUApoIn3aTa’?
OOBsicHUTE CBOI BBIOOD.

3aoanue 4. Illonbepute BepHbIC TAPHI YTBEPKICHUH:
1. Henossipabie pagnukaibl aMHHOKUCIOT. A. [IpearnoyruTensHoe pacioioxKeHue — Ha To-

2. IlonsipHble aHUOHHBIE PATUKAIIBI. BEPXHOCTHU OCIIKOBOW MOJICKYJIBL.
3. O0a. b. B3zaumopeiictBrue ux GyHKIIMOHATBHBIX TPYIII
4. Hu onum. (dhopMUpyeT BTOPUIHYIO CTPYKTYPY.

B. [IpennoururensHOE pacrnoiaoKeHUe — BHYTPU
OEIIKOBO MOJIEKYIIBI.
I'. YyactBytoT B hOpMHUPOBaHUH TPETUYHOM

CTPYKTYPBIL.

3aoanue 5. lleHTp cBsA3bIBaHUS O€JIKa C JIUTAHIOM MPEACTABISET cO00M (BpIOEpHTE HanboIee
TTOJTHBINA OTBET):

A. COBOKYITHOCTh PaJMKaIOB aMUHOKHUCIIOT, COMM)KEHHBIX HA YPOBHE TPETUYHOU CTPYKTYPHI.

b. ®parMeHT NOJIUNENTUAHON LIETIH.

B. YuacTok moBepXxHOCTH OEIKOBOM MOJIEKYIIbI, KOMIJIEMEHTAPHBIN JIUTAH/TY.

I'. I[IpocTeTnueckyto rpymnmy 6enka.

J1. ®parMeHT NenTUIHOroO OCTOBA.

3aoanue 6. Jluranmom o-mporomepa reMorao0rnHa MOKET ObITh:
A.Tem. b. Kucrmopoa. B. B-Ilporomep. I'. 2,3-buchocdormuuepar. [l. a-IIpoTomep.

3aoanue 7. llonGepute BepHBIE TAPhl YTBEPKICHUM:

A. HaruBHas pubonykieasa. 1. Mosnekynbl Gefika UMEIOT 0OIMHAKOBYIO KOH(pOpMa-
b. lenaTypupoBanHas pubOHyKJI€asa| 1HUI0.
B. OGe. 2. Moseky:bl Oenka UMEIOT OMHAKOBYIO IEPBUYHYIO
I'. Hu ogna. CTPYKTYDY.
3. Y MoJiekyJ1 HapyILIeHO CBSI3bIBAHUE C IPUPOIHBIM
JIUTaHAO0M.
4. Mornekyibl IMEIOT pa3JIM4yHy0 MOJIEKYIISIPHYIO
Maccy.

3aoanue 8. B snepHBIX O€NKax-TUCTOHAX COJIEPKHUTCS OOJIBIIOE KOJTUYECTBO aMUHOKUCIIOT-
HBIX OCTaTKOB apTHHWHA U JIU3MHA, a B OelIke KPOBU albOyMHUHE — MHOTO OCTaTKOB TTTyTaMHUHOBOM
Y acraparuHoBoOu KUCIOT. OTBEThTE HA BOMPOCHI:

1. B kakux cpegax Haxoasatcs UDT stux kucnot?

2. C xakuM u3 GeNKOB MOKeT B3anMojeiictBoBath Ca®*?

OTBeThI K pelieHUuI0 3a1aHUuil

Jlna camonpoeepku ucxoo0no2o ypoeHsa 3HAHUINL:

1. Tlentuanas rpynmna ¢ MO3UIKMN SJEKTPOHHOTO CTPOSHUS MPEACTABIISIET COO0M TPEXIIEHTPO-
BYIO P,T-CONPSKEHHYIO CTPYKTYPY, B KOTOPOil 2JIEKTPOHHAS TNIOTHOCTH CMEIIEHA B CTOPOHY Oosee
anekTpoorpunarenbHoro kucinopona. Atromer C, O, N, oOpa3yromiue CONpsHKEHHYIO CTPYKTYpPY,
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HAXOJATCSA B OJHOM TuIocKoCTU. CONpsKEHUE BhIPAaBHUBA- /
eT MIUHbI cBa3el. [lnockas compspkeHHasi CTPyKTypa 3a- ——C 0
TpyaHseT Bpaienue BOKpyr caszu C-N. \N— L C/f:'
2—A,T;3—B,I; 4—A,B,B; 5—A,T. | N
Jlna camocmosamenvHoii pabomol: — H i T_
1.3. A. TloBopoThl B 00JIaCTH Ka)JOr'0 OCTaTKa b
[Ipo — ocrarku # 7, 19, 28; PezoHaHC NpHIAeT 0f eHM CBS3AM
b. Tomepeunbie CBsA3M MO OCTaTKaM IMCTEUHA — “ACTHYHO JB0IiHO XapaKTep
ocratku # 13, 24 moryT ¢GopmMHupoBaTh TUCYIb()UIHBIN
MOCTHK;

2—(A-1,3,5b5-24).

31—(b,E-1;T-2;A-3;1-4,B-5);32—(A-2,3;6-4,B-1,3,5,6,I—1, 3, 5);
4.1 — (A — nurann b; b — nonnsie, runpododusie); 5.1 — A, b; 52— A, B, T;6 — A; 7.1 — «O»,
a) «++», 6) «— —»; 7.2 — npu pH=UDT; 8 — A, b, B.

JlaGopaTopHuas padora (60 MuHYT)

HNHCcTpyKIHs K NPAKTHYECKOMY 3aHSITHIO

Pa6ora 1. Beicanusanue oenxos

BricanuBanne — oOpaTtumas peakiusi 0ca)IeHUs OCIKOB U3 pacTBOPA C MOMOIIBIO OOJBIINX
koHueHtpauuit Heiirpanbhbix coueit: NaCl, (NH4)2SOs, MgSOs.

[Ipu BbICaMBaHWUU TPOUCXOAMT JACTHApATAIUs MOJIeKyl Oeika. Ha mpoiiecc BbicauBaHUsI
BIMSIET Psil (PaKTOPOB: TUAPOPHILHOCT O€JIKa, €r0 OTHOCHTEIbHAS MOJISKYJISIpHAsI Macca, 3apsij, B
CBSI3U C YEM JIJISl BHICAJIMBAHUS PA3IMYHBIX OCIKOB TPeOyeTcs pa3Has KOHICHTPAIMS OJHUX M TEX
Ke cotieit. AnbOyMuHbI ocaxkaaroTcst B HachieHHOM p-pe (NH4)2SO4 a rimolyauHbl — B moJIyHa-
coiieHHOM p-pe (NH4)2SO4 , Tak kak y rio0yaMHOB OOJIbIAs MOJIEKYJISPHAs Macca M MEHbBIIHIA
3apsij], 4eM y aJIbOyMHHOB.

BricanuBanue O6enkoB — oOpaTtumasi peakiiysi, TaK KaKk 0CaJoK Oellka MOXET BHOBb PacTBO-
PATHCS TIOCTIC YMEHBIICHHS KOHIICHTPAIUN COJICH TyTeM JIUaIn3a WIH Pa3BEICHHUS BOJOM.

B cooTBeTCcTBUY C MONOKEHHUEM HOHOB B psity ['odmericTepa, XJI0puI HATPHS OcakaaeT Oel-
KM ciiadee, 4eM cynb(haT aMMOHUS, BCIIEACTBUE €r0 MEHbIIIECH JEerHApaTUPYIONIeH ClIOCOOHOCTH

S04 >ClI>Br >NO3 > I">CNS-
Ca?*> Li*>Na">K*>Rb* > Cs".

Pasnenenune anbOyMUHOB U TIOOYJIUHOB SSUYHOTO Oenka

Xoo pabomer. K 20 kamnsam simuHoro Oenka no6asnstoT 20 kamenb HAChIIEHHOTO p-pa
(NH4)2SO4 u nepememmBaroT. Brinagaer ocanok simgHoro riodynuHa. Yepe3s 5 MUH ocalok OT-
(GUIBTPOBBIBAIOT, UCTIONB3YS OyMakHbIH GuiIbTp. B punbTpaTe ocraercs npyroit 0enok — SUUHBINA
anpOymuH. K ¢unbrpaTy 100aBisiOT M3METBUYEHHBINH MOPOLIOK Cyiab(paTa aMMOHHUS JI0 MOJIHOTO
HACBHIIIEHUS, T. €. TIOKa HOBas MOPIMS MOPOIIKA OCTAeTCs HEepacTBOPEHHOW. BrimaBmmii ocamok
anpOyMHHA Takke OoTGUILTPOBBIBaOT. C UIBTpaTOM IMPOBOAST OMYPETOBYIO PEAKIHIO: K (UIIb-
Tpaty nobasistoT 2 karm 1% p-pa CuSOs + 5 kanens 10% p-pa NaOH. OtpunatensHast duypero-
Bas peakius (roiyboe OKpalMBaHue) yKa3bIBaeT Ha OTCYTCTBUE OeJIKa B MCCIISyeMOM PacTBOpE.

BriBoOa:
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PaGora 2. Ocaxcoenue denkos

Jenatypanus 6enka (HeoOpaTuMoe OCaXKIECHUE) CBOJIUTCS K HAPYIICHUIO TIPOCTPAaHCTBEHHON
CTPYKTYpHI O€IKa U OTepe UM OMOJIOTHYECKUX CBOMCTB. [Ipu HEOOpATUMBIX PEAKIUSIX OCAXKICHUS
OeJIKU TpeTepIeBarOT IITyOOKHEe U3MEHEHUS U HE MOTYT OBITh PACTBOPUMBI B IIEPBOHAYAIBHOM pac-
TBOPHUTCIIC. K H€O6paTI/IMBIM pPCakuAM OTHOCATCA: OCAXKIACHUC 6eJIKa COJILIMHU TAXKCEIIBIX METAJIIIOB,
MUHEPAIGHBIMUA U OPTaHUYECKUMHU KUCJIOTAMH, AJIKAJTOUJIHBIMA COCTUHCHUSMHU M OCAXKICHHUE TIPH
KUITAYCHUH.

OcaxneHue O0ENKOB COJNSAMH TAXKEIBIX METAIIIOB

OcaxieHne OCITKOB COJISIMHU TSDKEJIBIX METaJIOB, B OTJIMYUE OT BBICAIIMBAHUS, TPOUCXOIUT
py HEOOJBITNX KOHIIEHTPAIIUSAX COJiei. belku nmpu B3anMOIeWCTBUN C COJISIMU TSKEIIBIX METAJIJIOB
(cBuHIa, Meau, cepedpa, pTYTH U Ap.) aACOPOUPYIOT HX, 00pa3ys cojeoOpa3Hble U KOMIUICKCHBIC
COCJIMHEHUS, PACTBOPUMBIC B M30BITKE ITHX COJCH (32 MCKIIOYEHHEM COJiel HHUTpaTa cepedpa u
XJIOpU/Ia PTYTH), HO HEpacTBOpUMBIC B Boje. PacTBopeHHe ocalka B M30BITKE COJNEW Ha3bIBACTCS
aocopoyuonHON nenmu3ayueil. ITo MIPOUCXOAUT BCIEACTBUE BO3ZHUKHOBEHUSI OJTHOMMEHHOTO TO-
JIOXKHUTEIHHOTO 3apsi/ia Ha YaCTHIIAaX OelKa.

Xoo pabomol
PeakTuBbI 1-1 mpoOupka 2-51 mpodupKa
PactBop stmaHOTO OenKa 5 karenp 5 karenp
1% p-p cynedaTa mean 1-2 xammm —
5% p-p HHUTpaTa cepedpa — 1-2 xanmm

Ommemumsb 06pazoeanue 0caoxka

1% p-p cynmedaTa Mmean (M30BITOK)

5-10 xamnens

5% p-p HHUTpaTa cepedpa (M30BITOK)

5-10 xamens

Ommemums pacmeopenue 0cadka

CrniocoOHOCTD OeliKka MPOYHO CBSA3BIBATH HOHBI TSHKEJIOT0 METaslla B BUJIE HEPACTBOPUMBIX
0CaJIKOB B BOJIC MCIOJIB3YETCS KaK MPOTHBOSANE TIPH OTPABJICHUSAX COISIMU PTYTH, MM, CBUHIIA U
T. 1. Cpasy mocie OTpaBJiCHHUs, I0Ka COJIH €Ille HE YCIIEIH BCOCAThCS M HAXOATCA B JKEIyIKe, 0~
CTpaJaBIIEMy JArOT BHITUTH MOJIOKO MJIM OEJIOK KYpHUHOTO SIHIIa, @ 3aT€M BBI3BIBAIOT PBOTY, YTOOBI
YIOAIUTH 4] U3 OpraHu3Ma.

OcaxneHue O€TKOB KOHIEHTPUPOBAHHBIMU MUHEPAJbHBIMU KUCIOTAMHU

KoHuenTprupoBaHHble MUHEpaJIbHbIE KHCIOTHI BBI3BIBAIOT JCHATYpalLUIO0 Oelka U 00pa3yroT
KOMILIEKCHBIE coiu Oenka ¢ kuciaotamu. OprodocdopHas kuciaoTa ocagka He JaeT. B u30biTke
BCEX MUHEPAIBHBIX KUCIIOT, 32 HCKIIFOYCHUEM a30THOM, BBIMIABIINN 0CAI0K OEIKa pacTBOPSIETCSI.

Xoo pabomul
PeakTuBbI 1-s1 mpoOupka 2-s1 mpooupKa

HNO3 (koHi1.) 10 kamenp —
H2SO, (koHi1.) — 10 kamenp
OCTOPOKHO, IO CTEHKE MPOOUPKH, H00ABISIOT OSIOK 10 kamenp 10 kamenp
Ommemump nosigienue ocadka na epanuye pazoena hasz
N366rroxk HNO3 (koH11.) 10 kamnens -
N36b1Tok H2SO4 (KOHIL.) — 10 kanesp
Ommemumov pacmeopeniie 0caoka

BriBoOa:

Iloonucs npenooasamens:

15



3. TEMA: METOAbI PA3JIEJIEHNU S, BBIIEJIEHUA U OYUCTKHU BEJIKOB.
I'EJIb-®OUJIbTPALIUSA. CJIOKHBIE BEJIKHN

AKTYaJIbHOCTbH T€MbI

OcobeHHocTy cTpoeHHs U (yHKIMOHUPOBAHUS OpraHM3Ma 3aBHCAT OT Habopa OEIKOB, KOTO-
pble B HEM CUHTE3UPYIOTCS. eIk BBITOIHAIOT B OpraHu3Me caMble MHOT0OOpa3Hble (PyHKIMH, KO-
TOpBIE BCET/Ia OMPELIIAIOTCS UX CTPYKTYpOH. J{i1si u3ydeHus: CTpOCHUS U CBOMCTB OEITKOB MX HEO0O-
XOZMMO BBIAEIUTH U3 KJIETKH U OYUCTUTh OT IPYTUX O€JIKOB U HEOPraHWYECKUX NpUMeECEH.

Iean 3ansaTuA

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

TpeOoBaHus K NCXOHOMY YPOBHIO 3HAHUI

s nonnoco yceoenus memol He0OX00UMO NOSMOPUMb U3:
— o0wein xumuu:

*  (UBHKO-XMMHYECKHUE CBOICTBA TUCIIEPCHBIX CUCTEM;

* OCHOBBI XpoMartorpaduu u 3ekTpodopesa.

I[J'[ﬂ MPOBECPKHU UCXOTHOI'O YPOBHS 3HAHUI BLINOJHUTE cjeayrmue 3ajanns.

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

b. Dnekrpoocmoc.

B. Ilorennman nporekaHus.

I'. IloTenuman cemuMeHTAIINH.

3aoanue 2. dnexktpodhope3 KOITIOUAHBIX PACTBOPOB U PACTBOPOB OETIKOB MPUMEHUM JIJIS:
A. O4uCTKH BOOEL.

b. Onpenenenus 3apsiia 3pUTPOLIUTOB.

B. OuuncTku nexapCcTBEHHBIX MPETIapaToB.

I'. Pa3nenenust 6enKoB.

3aoanue 3. CkopocTh 3ekTpodope3a pacTBOPOB OCITKOB 3aBHCHT OT:
A. BennuuHsl 3apsiia MaKporoHa Oernka.

b. ®opmbl MakporoHa Oenka.

B. Bsaskoctu pactsopa.

I'. pH pactBopa.

3aoanue 4. Bce xpomarorpaduueckiue METOJIbl OCHOBAHBI Ha!

A. Paznuuuu B pazMepax MOJEKYI pa3AeNsieMbIX BEIeCTB.

b. Paznuuun B CKOpPOCTAX NCPCABHMIKCHUA OTACIIBHBIX KOMIIOHCHTOB CMCCH B HOI[BI/I)KHOfI (1)2136.
B. Paznuuuu B cTenenu pacnpeeseHns BEIIeCTB MEKIY MOABIKHOM U CTallMOHAPHOH (azamu.
I'. MHOTOKpaTHOM TIOBTOPEHUHU aKTOB COPOIIMH U IECOPOITUU pa3/IesieMbIX BEIIECCTB.

3aoanue 5. KonnuecTBEHHO CTENEHb paclpeAesieHUs] pa3/esieMbIX BEUIECTB MEXIY CTaluo-
HapHOW U MOABIKHON (hazamMul (KOAPPHUIIMEHT paclpeieeHus) BhIpaXaeTcs:
A. KoHiieHTparnuel BemecTBa B MOBIKHON (asze.
b. CooTHOIIEHNEM KOHIIEHTpalUi BEIIeCTBa B CTAIIMOHAPHON U MOABHKHOH (a3zax.
B. CooTHoOmIEHNEM CKOPOCTEN MTEPEMEIICHUS PA3TUYHBIX KOMIIOHEHTOB CMECH.
I'. KoHueHnTparueii BeriecTsa B HEMOIBUKHOM dasze.

HpCIGMJleOCmb pemeuuﬁ npoeepvnie, conocmasue ux ¢ omeemamul.
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Bonpocs! nuis1 06cyxneHust

1. Metoap! pa3aeneHus OEIKOB:

1) BeIcaiMBaHUC;

2) xpomatorpadus (adhduHHas, reab-xpomarorpadus);

3) anektpodopes (Ha Oymare, B MOJHAKPUIAMUIHOM relie ¢ uenoib3oBanueM DDS-Na, u3zo-
AMEKTPOPOKYCHUPOBAHHUEC);

4) ynbrpaneHTpuyrupoBaHue.

2. Meronbl OYUCTKH OCITKOB OT HU3KOMOJCKYISIDHBIX MpPHMECeH (Iuanu3, Teiab-XpoMaro-
rpadus).

3. BectepH-0J10T (Ha3HAUEHHE, ATAITbI, MOJCKYJISIPHBIC 30H]IbI).

4. Ctpoenne u (YHKITUH CIIOKHBIX OCIIKOB.

Jlureparypa 1Jisi HOATOTOBKHU
OcHoBHas
1. Buonoeuueckasn xumus / B. K. Kyxta [n ap.]. Mocksa : bunom ; Munck : Acap, 2008. C. 21-28, 40-44.
2. Buonoeuueckas xumus / A. J1, Taranosud [u 1p.]. Musck : Bem. k., 2013. C. 29-31.
3. Kowcnexm neximi.
JonoaHurenbHast
1. Jlenunoocep, A. OcuoBsl Onoxumui / A. Jleanamkep. Mocksa: Mup, 1985.
2. Mappu, P. buoxumus genoseka / P. Mappu [u ap.]. Mocksa : Mup, 1993.

3aganus 1J151 CAMOCTOATEILHON padoThI

3aoanue 1. BcriomauTe, 9TO 3apsz OeNKa WM MENTHAA 3aBUCHT OT CYMMBI 3apsi/I0OB aMHUHOKHC-
JIOT, KOTOPBIE BXOJIAT B €r0 COCTaB, M OT pH pacTBopa, B KOTOPOM HAXOJUTCS JaHHbBIN OEIOK WU Tell-
. [IoBTOpUTE MOHATHS «H303JIEKTPUIECKAst TOUKA» U «H30JICKTPUIECKOE COCTOSIHUE) OeKa.

1.1. Onpenenute cymmapusiid 3apsn nenrtujaa npu pH = 7,0: I'my-Apr-I'uc-Ban-Acn-Tpe. Kak
W3MEHHTCS CyMMAapHBIN 3apsij] 3TOTO MENTH/A: a) B KHCIIOH cpejie; 0) B MISIIOYHOM cpeae?

1.2. CpaBHHUTe HampaBieHUE IBUKEHUS B JICKTPUUECKOM IOJe ABYX nenTtuaoB npu pH=7,0
(K KaToy UK K aHOJY):

a) Cep-Luc-I'my-Tup-Acm; 0) Ban-Apr-Mert-®en-Tup.

3aoanue 2. 3HaliTe PU3NKO-XUMUYECKUE CBOICTBA, JIEKAIIME B OCHOBE METOJIOB pa3/IeJIeHUs
U OYMCTKU OETIKOB. YMelTe 00bSICHUTh NPUHILIUIT KaXKJOT0 METO/A.

OTBeThTE Ha BOIIPOCHL:

2.1. Xpomarorpaduro NpuMEHSOT JJIS:

A. Pa3neneHus BelecTs. b. Ounctku BemecTs.

B. UnenTuduxanuy BemecTs. I'. KoH1IeHTpHpOBaHUs BELIECTB.

2.2. Kakue U3 mpuBEIEHHBIX METOJIOB ITO3BOJISIIOT PA3JIEIUTh CMECh OCITKOB TI0 MOJIEKYJIISIp-
HOI1 Macce?

A. BectepH-0J10T. b. DnexTpodopes B monmakpuiaMuIHOM Telie.
B. Ynbrpanentpudyruponanue. I'. 'enb-punbTparnus.
M. Huanus.

2.3. TlonGepute K NPOHYMEPOBAHHOMY METOAY PAa3/eleHUsI U OYUCTKHU OEJIKOB UX COOTBET-
CTBYIOILIIME CBOMCTBA, HA KOTOPBIX OCHOBAH JAHHBII METO/I.

A. Paznuuus 1o MOJIEKyJIIpHON Macce. 1. T'enp-punpTparus.
B. Paznuums no BenmnuuHe 3apsnaa u 2. DnexTpodopes B MOJIUAKPUIAMUTHOM Telle.
MOJIEKYJISIPHOM Macce. 3. Apdunnas xpomarorpagusi.

I'. Paznuums mo gpyrum CBOMCTBaM.

3aoanue 3. O3HaAKOMBbTECh C COBPEMEHHBIMH METOAaMH HACHTHU(UKanuu OermkoB (OJIOT-
aHaJN3) ¥ OTBETHTE HA TECTOBBIM BOIPOC:

B kauecTBe 30H/1a ITpy MPOBEIEHUHU OJI0T-aHaNH3a (BEeCTEPH-0JIOT) UCIIONIB3YIOT:

A. MedeHsbie aHTHUTENIA K MICKOMOMY O€TIKYy.

b. Ilepokcunasy xpeHa.
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B. Kazeun monoxka.
I'. AnbOyMUHBI.

3adanue 4. BcnoMHuTe, 4TO OEIKM KPOME aMMHOKHUCIIOT MOTYT COJEP’KaTh B CBOEM COCTaBe
Apyrue COeqUHEHUs (YrieBOAbI, JUIUIbI, HOHBI METaUIOB U T. A.). HeOenkoBas yacTh sBIseTCs
MPOCTETUYECKOH rpynmoil. Takue GeNkyu HA3bIBAIOT CIOKHBIMU. BhlyunTe KilacCU(pUKALNIO CIOXK-
HBIX OEJIKOB.

5.1. BeiOepure crnoxkHble OEIKH, Y KOTOPBIX CBSI3b MEXAY OEIKOM M MPOCTETHYECKOU TpyII-
IIOM KOBAJICHTHAS:

A. 'emornoOuH. b. [lutoxpom Psso.  B. MxTynuH.

I'. Uarepdepon. J. TupeoTponHbIii TOPMOH.

Hpa6UﬂbHOCl’l’lb peweyuﬁ npoeepbnie, conocmaeue ux ¢ omeemamul.

IIpoBepbTe Balm 3HaHUSA (CAMOKOHTPOJIb YCBOCHHSI T€MbI)

3a0anue 1. B kakoil mocienoBaTeNbHOCTH BBIMAYT M3 KOJOHKH, 3allOJHEHHOU cedanexcoM
G-200, cnenyromue 6enku: nerncud (M = 36000), muornodun (M = 17000), katanaza (M = 250000)
P BBIMBIBAHUH HX PACTBOPUTEIICM:

A. Karanasa, nenicun, muorsioouH. b. Ilercun, MuorinoOuH, karanasa.

B. Muorno6un, katanasa, rnerncut. I'. MuorioOuH, nercuH, KaTaaasa.

3aoanue 2. HazoBute u3BecTHble BaM MeTOAbl, ¢ MOMOIIBI0O KOTOPBIX MOXKHO Pa3JeliuTh
cMech OENTKOB, IPUBEACHHBIX B TaONUIlE. YKAKHUTE, PA3INIU KaKUX (PU3UKO-XMMHUYECKHX CBOWCTB
OCJIKOB JIS)KAT B OCHOBE KaXKJIOT'0 METO/Ia Pa3JIeIICHUSI.

Ha3Banue 0eika MoaekyasipHas noT
macca, Jla
Hepymomnmazmun 151 000 4,4
v-I'nobynun 150 000 6,3
B-JlakranbOyMuH 37 000 5,2

3aoanue 3. llonbepute K IPOHYMEPOBAHHOMY METOAY Pa3eICHUs U OYUCTKH OEITKOB COOT-
BETCTBYIOIINE MTPUHIIMITBI, HA KOTOPBIX OCHOBAH JIaHHBIM METO/:

A. YabTpaneHTpudyrupoBaHue. 1. Meton oCHOBaH Ha pa3NTUYHON COPOIIMOHHOM CIIO-
b. I'enb-gunbtparms. COOHOCTH BEIIIECTB.

B. Dnexrpodopes B monuakpunamua- 2. MeToa OCHOBaH Ha PazlUYUsAX B MOJEKYJISIPHOU
HOM TeJie. Macce OEJIKOB.

I'. Ancopbunonnas xpomarorpadus. 3. Metog oCHOBaH Ha KOMILJIEMEHTAPHOM PHUCOEIU-
. Abdpunnas xpomarorpadus. HEHHH OesTKa K MIMMOOUIIM30BaHHOMY JIMTAH/Y.

4. B ocHOBE METO/A JIEKUT UCIOJIB30BaHUE Pa3IMUU
B MOJIEKYJISIPHOM Macce U 3apsjie OeJKOoB.

3aoanue 4. B 1987 rogy ObUn yCTaHOBJIEHBI KPUTEPUH [T MHTEPIPETALUU CEPOTIOTHUECKO-
ro TecTa npu nposezieHnu Becrepu-6siota Ha CIIM/L. OT1 kpuTepuu cieayronye:

Hert nonoc OrtpunarenpHast mpoda
Hannune nonoc, coorBeTcTByromux P31 nnu p24, 1 Noaoc¢, COOTBETCTBYIOIUX [MonoxxurensHast mpoba
gp160 wmm gpl120

[Tonock! MPUCYTCTBYIOT, HO HE COOTBETCTBYIOT KPUTEPHUSIM MOJI0XKUTEIbHON TpoObl | CoMHHMTENbHAS 1poda

gpl60 — mpenmecTBEHHUK OEJTKa BUPYCHOW 000I0UYKH;
gp120 — Genok BUPYCHOI 0060110UKH;
P24 — GeloK BUPYCHOTO SIpa;
p31 — obpaTHast TpaHCKpHUIITa3a.
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B Tabnuime (cM. HUXKE) MPUBENEHBI pe3yNbTaThl Onmor-aHanm3a s auarHoctuku CIINla,
MIPOAHATU3UPYHTE TTOJYICHHYIO KAPTUHY U OTBETHTE HA BOIPOCHI:

Bonpoc 1. YTto BBISBIAET 3TOT TECT?

A. Tonbko antureno k Bupycy CITA/IL.

b. Tonbko anturen Bupyca CITA/I.

B. IIpucyrcTBre cBOOOIHOTO IUPKYIUPYIOLIETO BUPYCa Y MaIlMEHTA.
I'. I[IpucyTrcTBUE BUpYyCa TONBKO B UH(OUIIMPOBAHHBIX JTUMQPOLIUTAX.

Bonpoc 2. BropruHble aHTUTENA CBSI3bIBAIOT:

A. benku Bupyca CITU/I.

b. Tonbko aHTUBUPYCHBIC IEPBUYHBIE AHTUTEIIA YETIOBEKA.
B. IlepBuuHO€ aHTUTENO.

I'. ®epmeHTHBIN KOHBIOTAT.

Bonpoc 3. KTo u3 06cnenyembIx Jitoiel ABISETCS HMMYHOIS(DUIIUT-TIONOKUTEIBHBIM TI0 pe-
3ynbTaTaM BecrepH-0s1oTa?

A. TTauuenr A.

b. ITarmnents B u C.

B. INanuent C.

I'. ITaunent B — Heonpenenennsii, a nanueHT C — MOJOKUTEIbHBIN.

1 2 A B C | Humepnpemayus nonoc

gp160 — — 1 — Bupyc + cbIBOpoOTKa (TOJIOKHUTENBHBII KOHTPOJIIb)
gp120 — _ __ | 2— Bupyc — chiBOpOTKa (OTpULIATENBHBIH KOHTPOJIb)
p55 _ _ A — manuenT A
gpa1 — — B — nmauuent B
p3l — — C — nanuent C
p24 — — —

OTBeThI K pelieHnI0 3aJaHN I
Jlna camonpoeepKku ucxo0Ho2o ypoeHs 3HAHUIL:
1— A, B;2,3— Bce npaBuinbHble; 4 — B; 5— A, b; 6 —B.

Jlna camocmoamenvhoil padomaoi:
1.1 — «O» a) «++»; 6) «——»; 1.2 — 1) k anony; 2) k karoay; 2.1 — A, b, B, I'; 2.2 — b,
B, I23—(1-A,2-5,3-B);3—A;41—B, T, /.

JlaGopaTopHuas padora (70 MUHYT)
HHCprKHHﬂ K IIPAKTUY€CKOMY 3aHATUIO

Kononounas zenv-gpunompavyusn

Jlna renb-GuiIbTpalliu MCTOJIB3YIOT TaK Ha3bIBAEMbIE MOJEKYISpPHbIE CUTAa — HHEPTHHIC
rUApPaTUPOBAHHEBIC IMMOJIMCAXaPUJIHBIC MOJICKYIJIBI. Nx IMoJIy4JaroT U3 6aKTepI/IaJ'II)HBIX nojimcaxapuioB
(ceamekcer), arapa UM MOJMMEPU30BAHHBIX aKpHIAMUIHBIX Tenell (akpuinekc). [Ipu HaOyxaHuu B
pacTBoOpe TPaHyJI rejisl B HUX 00pa3yroTces MOPBI, 4epe3 KOTOPhIe MOTYT IMPOXOJAUTh MOJICKYJIBI pa3-
HBIX pa3MepoB (B 3aBUCUMOCTH OT BEIWYHHBI MOP). MOJIEKY/bl, KOTOPbIE XOPOIIO MPOHUKAIOT
BHYTPB TpaHyJ, MPOXOJIAT Yepe3 XpoMaTorpaguaeckyro KOJIOHKY MeUICHHEe, 4eM 0oJiee KPYITHBIC
MOJIEKYIbl. D(PPEKTUBHOCTDh pa3AETNEHUSI CMECH BEUIECTB OMPEAEISIOT MO COCTaBY BBITEKAIOIIETO
13 KOJIOHKH pacTBopa (diroara).
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Xoo pabomei

1. Kononky /uis renb-QuibTpaliy 3aKpbITh PE3MHKOM-3arIylIKOM, TOCTaBUTh B MIPOOHUPKY.
Conepxumoe CTakaHuuKa ¢ cedaekcoM IMepeMenaTh 1 BIUTh B KOJIOHKY. J[aTh OTCTOATHCS, CHSATD
3armymky. JKuakocTs mpu 3T0M CBOOOIHO BBHITEKAET U3 KOJIOHKH.

2. 13 Oroperku B mpoOUpKy OTMEpUTHh 1 M Oenka (BBICOKOMOJIEKYIISIPHOE COEAMHEHHE) H
n006aBuTh 3-5 Karens pudodaaBuHa (HU3KOMOJICKYISIPHOE COCTUHECHHUE).

3. B 12 yucteix mpoOUpoOK OTMEpHUTH U3 OropeTku 1o 1 mi 6uyperoBoro peakruBa. KomoHkKy
MIOMECTUTH B MIEPBYIO MPOOUPKY C OMYPETOBBIM PEAKTHBOM, YAAIUTh CIIOW KHUIKOCTU Hal cedaaex-
COM ¥ BHECTH B KOJIOHKY pa3zessieMblii oOpaser] (cMech: 0enok + pudoduiaBun).

[Tocne morpykeHuss HaHECEHHOTO pacTBopa B cedaJeKC KOJOHKY MEepEecTaBUTh B APYTYIO
npoOUPKY C OMYpPETOBBIM PEAKTHBOM, aKKypaTHO 3allOJIHUTh PACIIMPEHHYIO YacTh KOJOHKH BOJIOU
U, OTCUMTaB 5—7 Kameilb BBITEKAIOMIEH W3 KOJOHKH JKUAKOCTH, IEPECTaBUTh KOJOHKY B
crenytonyto npooupky. IIoBTOpATH 10 BbIxoja OSIKOB M3 KOJOHKH (TIOJIOXKUTENbHAST OnypeToBas
peaxius), MOCTOSTHHO 100aBIisAs B KOJIOHKY BOAY.

4. Tlo okoHyanuu paboOTHI (MOSBICHHUE KEJITO-3EJICHOTO OKPAIIMBAHUS B IPOOUPKE ¢ Omype-
TOBBIM PEAKTUBOM, KOTOPOE OOYCIIOBJICHO BhITEKaHUEM puOO(dIaBUHA) COAEPHKUMOE KOJIOHKH BbI-
TYBAIOT B CTAKaHYMK U OIIOJIACKUBAIOT KOJIOHKY BOZIOH.

5. Pesynbrartsl onbita opopmMuTe B pabodeit TeTpaau B BUJIEC TAOIUIIBI.

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

I{Bet pacTtBOpa

BrIBOJ (4TO IPUCYTCTBYET B p-pe)

BriBOa:

Iloonucw npenooasamens:

4. TEMA: ®EPMEHTBI. KJTACCU®UKAILUS, CTPOEHUE, CBOMCTBA. BJIUSTHUE
PA3/TMYHBIX PAKTOPOB HA CKOPOCTb ®EPMEHTATHUBHBIX
PEAKIIMU. CIEHU®UYHOCTb ®EPMEHTOB

AKTYaJIbHOCTDb TeMbl

@depMeHThl — 3T0 OMOJIOTHYECKHE KaTaJln3aTopbl OENKOBOM MPHPOJIbI, KOTOPbIE KOHTPOJIH-
PYIOT IPAKTUYECKU BCE XUMUYECKHE MPOIIECCHI, TPOTEKAIOIINE B KUBBIX OPraHU3MaXx.

B orinume oT HEeOENKOBBIX KaTalM3aTOPOB KaXAbl (hepMEHT crocoOeH KaTaau3upoBaTh
JIUIITH OY€Hb HEOOJIBIIIOE YUCIIO PEAKIIUH, YaCTO TOJIBKO OJHY.

3HaHUE SH3UMOJIOTUHM UMeEET OOJIbLIOe 3HaUeHHUE I MOATOTOBKU M MPAKTUYECKOH JesTelNb-
HOCTH Bpaya. MHorue 6oJe3HU (BpOXKICHHbBIE HApyIIEHUsI MeTab0I1M3Ma) ONPeAEsSIOTCs FreHeThYe-
CKU OOYCIIOBJIIGHHBIMU HapyIICHUSIMHU B cuHTe3e (hepMeHTOB. IIpu moBpekaeHNN KIIETOK (BbI3BaH-
HOM, HaIllpuMep, HeJOCTaTKOM KpOBOOOpAIEHHUS WM BOCHAIEHUEM) HEKOTOpble ()epMEHTHI Momna-
Jal0T B IMJIa3My KpoBH. M3MepeHue akTUBHOCTH TakuX ()EPMEHTOB OOBIYHO HCHOJIB3YETCS IS
JMArHOCTHKH MHOTHX paclpoCTpaHEHHbIX 3aboseBaHuil. /[marHoctuueckas H3MMOJIOTUS — 00-
JacTh MEIULIMHBI, UCTIOJIB3YIOIIasl ONpe/IeeHne aKTUBHOCTH (PEPMEHTOB JJIsl IMATHOCTUKU 3a0071e-
BaHUU U KOHTPOJIS 3a pe3yIbTaTaMu jeueHus. @epMeHThl IPUMEHSIOTCS U B TEPAIHH.
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Iean 3ansaTusa

Hay4uThcst mpuMeHsTh 3HaHUS O CBOMCTBaX (PEPMEHTOB M (PEPMEHTHOM COCTAaBE OPTaHOB NP
MOCIIEAYIONEM U3YUYeHUH MeTaboJIM3Ma OPraHOB M CUCTEM, a TaKXKe JJIsl PEIICHUS BOMPOCOB JHa-
THOCTHKH, NMPOMHUIAKTHKA U JICUeHUs OOJIe3HEH, CBA3aHHBIX C HapyIICHHEM (PYHKIIMOHUPOBAHHS
(bepMeHTOB.

TpedoBaHus K HCXOHOMY YPOBHIO 3HAHUI

st nonno2o yceoenust memol He0OOX0OUMO NOGMOPUMb U3

— o0wen xumuu:

* 00IIMe 3aKOHOMEPHOCTH ¥ MEXaHM3MBI ITPOTEKAHUS XUMUICCKUX PEAKITHIA;

* OCHOBHBIC ITOJIOXKCHHSI TCOPUHN KaTaju3a;

— OUOOPZAHUUECKOU XUMUU'

*  xiIaccu(UKaIUsa OPraHNUECKUX PEaKIIi 10 HAIPABIICHUIO U PE3YJIbTaTaM PEaKIny;

* CBOMCTBa M CTPOCHHE OCJIKOB;

* cTpoeHHe Ko(hepMEHTOB, OMOJIOTHYECKAS POJIh;

* Ka4yeCTBEHHBIC PEAKI[MH HA KpaxMaJl U [IFOKO3Y, UCIOIb3YeMbIe JUIS OICHKH CTCIICHH THAPO-
T3a Kpaxmaa.

I[J'[ﬂ NMPOBECPKU UCXOTHOI'O YPOBHS 3HAHUI BLINOJHUTE cJeayrmue 3ajanns.

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

A. V3MeHSI0T CBOOOIHYIO PHEPTHIO PEAKIIUH.

b. YMeHb1atoT CKOpoCTh 0OpaTHON PEaKIIUH.

B. M3MeHSIOT cOCTOSTHIE PaBHOBECHS PEAKIIHH.

I'. YMeHbpIIAal0T SHEPTUIO aKTUBAIIHH.

JI. I30uparenpHO yBENUYHMBAIOT CKOPOCTh MPSMON peakIMH, HO HE YBEIMYHBAIOT CKOPOCTH
0o0paTHOM peaKIIuH.

3aoanue 2. Ilogobepute COOTBETCTBYIOIIHE MAPhl BOIIPOC — OTBET:

A. Bozopoassle CBSI3H. 1. YyacTBytoT B 00pa30oBaHUU BTOPUYHOM CTPYKTYPHI.

b. NoHHEbIE CBs3M. 2. Y4acTBYIOT B ()OPMHPOBAHUH TIEPBUYHON CTPYKTYPHI.
B. I'mapodobubIe cBs3H. 3. YuacTBYIOT B (JOPMHUPOBAHUU TPETUYHON CTPYKTYPHI.
I'. IlentuanbIe CBA3M. 4. YyacTByIOT B (POPMUPOBAHUY YETBEPTUUHON CTPYKTYPBI.

. AucynbhuaHble CBA3H.

3aoanue 3. HazoBuTe KOHEepMEHTHI, CTPYKTYpa KOTOPBIX H300paKeHa CXeMaTHUECKU HUXKE:

3.1. N3oamnokca3ud — puOUTON — OCTaTOK (PochOpHOI KUCIOTHI — OcTaTOK PochHopHO Ku-
CIIOTBI — pub03a — aJCHHH.

3.2. HuxotnHamu — pu6o3a — octatok (GpochopHOit KUCIOTHI — OCTaTOK (POCHOPHON KUCITOTHI
— pubo3a — aJeHUH.

3aoanue 4. Bam nanbl 4eTblpe NpOOMPKH ¢ HEU3BECTHBIMU pacTBopaMmu. [Iponenas peaxiuio
¢ peakTuBOM JIFOTOJIsI, MOMYYMIIN ClIEAyIoIIne OKpacku: 1) cunsis; 2) Oypast; 3) sxentasi; 4) duose-
TOBasl.

4.1. B kakoit mpoOupKe MpoU301Ie MOTHBIN TUAPOIN3 Kpaxmasa?

A. B nepBoit npobupke. b. Bo BTOpOIi mpoOupke.

B. B tpetneii mpobupke. I'. B ueTBepToii nmpobupke.

4.2. Kakoe BeIecTBo 00pa3oBajioch MPU KPATKOBPEMEHHOM THAPOJIN3E Kpaxmasia?
A. I'moko3a. b. JlekcTpuHBL. B. Caxapo3a.

Hpa@uﬂbHOCl’nb pemeHuﬁ npoeepbnie, cConocmasue ux ¢ omeemamul.
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Bonpocs! nuis1 06cyxneHust

1. OcobenHocTH (PepMEHTOB KaK OCITKOBBIX KaTaanu3aTOPOB.

2. CoBpemenHas kiaccudukanus (epMEHTOB U HOMEHKIAaTypa (epMEHTOB (CHCTeMaTHye-
ckoe u pabouee HazBanus). Lludp pepmenTor. Obmas xapaKTepUCTHKA KJIACCOB.

3. Crpoenne pepmenToB. KodepmenTsl, ux kinaccudukaiys 1 posib B KaTanuse. biok-cxembl
crpykrypsl HAJ[", HAZI®", ®AJl u ®MH.

4. Kunetnka )epMEHTaTUBHBIX PEaKIMid. 3aBUCUMOCTh CKOPOCTH (DePMEHTATUBHBIX PEaKIUil
OT KOHIIEHTpaluu cyoctpara, pH, Temreparypsl (MOJIEKYISIPHBIN MeXaHU3M, Tpadudeckasi 3aBUCH-
mocTb). Koncranra Muxasnuca (Km), ucrionb3oBanue Km 11st mporHo3upoBanusi IpoTeKaHus OUo-
XUMHUYECKUX PEaKIIU.

5. Crnenuduunocts neiictBus hepmenToB. Buapl cienupudnocTy.

6. EnuHuIbl akTHBHOCTH (PEPMEHTOB.

Jluteparypa 1Jisi HOATOTOBKH
OcHoBHas1
Buonoauueckan xumms / B. K. Kyxra [u np.]. Mocksa : bBuaom ; Munck : Acap, 2008. C. 4649, 53-54, 56-66.
Buonoauueckan xumms / A. 1. Taranoeud [u 1p.]. Musck : Bemm. mik., 2013. C. 38-56, 62—68.
3. Kowcnexm nexmyid.

N =

JlomosiHUTEILHAS
Jlenunooicep, A. OcuoBbl 6noxumuu / A. Jlennnmxkep. Mocksa : Mup, 1985. C. 226-241.
2. Mappu, P. buoxumus yenosexa / P. Mappu [u ap.]. Mocksa : Mup, 1993.

=

3ajanus 151 CAMOCTOSAATEILHOM padoThI

3aoanue 1. OGpaTtuTe BHUMaHHE HA TO, YTO KaTaU3aTOPHI:

a) yBEJIMYUBAIOT CKOPOCTh XUMUUECKOM peaKIu;

0) B IIpoIIecce Peakiuy He PacXOAyIOTCS;

B) B paBHOM CTENEHH KaTaIU3UPYIOT KaK MPSIMYI0, TaK U OOpaTHYIO PEeaKLUu.

1.1. 3amomHuTE, YTO OENMKOBas MPUPOaa (HEPMEHTOB OOYCIOBIMBACT CIIEHUPUIHOCTD UX JEH-
CTBUSL.

1.2. IlogOepure COOTBETCTBYIOUIHE MAPhl BOIPOC — OTBET:

1. YBeanuuBaroT 3HEpruro aKTUBALINY. A. Hebuonoruyeckue Katain3aTopsl.
2. B mporiecce peakiuu He pacXoyrOTCs. b. ®epmeHTHI.

3. HecriermuuuHsl. B. OGe rpymnmsl KaTajin3aTopos.

4. Uurubupyrorcs aHajioramu cyocrpara. I'. Hu oquH u3 KaTam3aTopoB.

1.3. 3anummre, B 00ImEeM BHJE, PEAKIUI0 C ydacTheM (epMeHTa, WCTOIb3ys CHUMBOJIBI:
S-cybcrpar, E-dpepment, ES-npomexyTounslii koMmmuieke, P-npoaykr.

1.4. HazoBuTe 0CHOBHBIE (DAaKTOPBI, BIMSIONINE HA aKTUBHOCTh (DEPMEHTOB.

Pemure 3amauy. OntumanbHble YyCIOBHUA [UId JEHCTBUS TINIyTaMaTIerMIpOreHa3bl:
t — 37°C, pH — 4,5. [Ipu noBbImeHnH TeMIiepaTypsl HHKyOanmonHoi npo0Osr 1o 75 °C u pH un-
KyOammoHHOM cpenbl 10 8,0 ckopocTh GepMEeHTaTUBHOM peakiuu cHu3miack Ha 50 %. OO0bsicHUTE
IIPUYMHY CHUKEHUSI CKOPOCTH PEAKLIMH.

3aoanue 2. 3anioMHUTE, 4YTOOBI HA3BaTh (PEPMEHTHI 110 HAITMCAHHBIM PEAKIIUAM, TpeOyeTcs:
—  CPaBHHTH CTPYKTYPY CyOCTPaTOB U POIYKTOB;
—  ONpEeACTUTH TUI MPEBPAIICHUSI.
2.1. YkaxwuTe KIacc U Ha3BaHUE (PePMEHTOB, KATATU3UPYIOMINX CICAYIOIINE PEAKIIAH:
211 cooH COOH
I I
C=0+CO2+ AT® +H,O0O —> C=0+AD +OH
I |
CHs CH>
[Iupysar |
COOH Okcanoanerar
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2.1.2.

COOH COOH
i o

(IIH +H.O0 <«—> (IZHOH
COOH COOH
dymapar Manar

3adanue 3. V300pasure cXeMaTHYeCKU CTPYKTYypy Kodepmenros: HAJ", HAID", OA/,
OMH.

3aoanue 4. Paccunraiite yaeapbHYIO aKTUBHOCTD alleTUIIXOJIMHAICTEPa3bl, €Clu 5 M pepMeHTa
3a 30 ¢ pacmemisiror 200 MKMOJTB alleTHITXOJIMHA.

3aoanue 5. HopManbHble KJIETKH CIIOCOOHBI MPEBpalaTh acCHapariHOBYIO KUCIIOTY B acmapa-
ruH. Hekotopble neiiko3HbIE KJIETKH JUIIEHBI 3TOH crocoOHocTu. JloOaBieHne acmaparvHasbl
(pepmenTa, pacmieruisoniero acnaparud) B KpoBb OOJIBHBIX JIEHKO30M MOXET MPHBECTH K THOEIH
paxoBbIX KIeToK. Kakoii Buj crieupuIHOCTH MPOSBISIET ATOT (PepMeHT?

A. OtHocutenbHyto.  b. AGcomoTHyro. B. CrepeocnenupuyHoCTb.

HpCIGZ/lJleOCmb pemeHuL? npoeepbnie, conocmasue ux ¢ omeemamul.

IIposepbTe Bamu 3HaHUS (CAMOKOHTPOJIb YCBOCHHUS TeMbl)

3aoanue 1. B naboparopuu BeIAEIWIN (HEPMEHT JIM30LMM U ONPEIEIUIN €r0 aKTUBHOCTh IPU
pa3nuuHbIX 3HaueHuax pH cpenbl. YcraHoBuiIM, 4To (pepMEHTATUBHAS aKTUBHOCTD JIM30LIMMA MaK-
cumaibHa pu pH 5,2 1 ymeHblIaeTcs Kak Ipy CHIDKEHUH, TaK U IIPH MOBBILIEHUN 3TOr0 3HAYECHUS
pH. Ykaxxure BO3MOXKHYIO IPUUUHY:

A. N3MeHeHue KoH(popMaluy MOJIEKYJIbl pepMeHTa.

b. YTpaTa xommiemMeHTapHOCTH aKTUBHOTO IIEHTpa U CyOCTpara.

B. M3meHenune noHu3anuu (pyHKIMOHATBHBIX TPy (hepMeHTa.

I'. Tuaponu3 nmenTuaHbIX cBsI3el hepMeHTa.

J1. YMeHblIeHne CBOOOHON 3HEPTUH PEaKIHH.

3aoanue 2. DKCTIEPUMEHTAILHO JIOKA3aJld, YTO AKTUBHBIA IEHTP ()epPMEHTa JH3OIMHMA CO-
Jep>KUT aMUHOKHCIIOTHBIE OCTaTKM TJIyTAaMMHOBOW M acmaparnHOBOM KHMCJIOT, HEOOXOAUMBIX IS
karanu3a. Kakue rpynmnsl B coctaBe cyOcTpara (yHKIMOHAIBHO BayKHBI U1 pepmeHTa?

A. AMUHOIpynsl. b. KapOokcuiabHble TpyMIbI.

B. Tuorpynmnsl. I'. AnkwibHbBIE paiUKaIbL. J1. I'mapoKcuibHbIE TPYIIIHL.

3aoanue 3. Temneparypa 37 °C, pH 7,5 — ontumanbHble YCIOBHS JUIS JSHCTBUS JIAKTATIC-
ruaporenassl (JIJI'), karanuzupytomieit mpeBpalieHue:

COOH COOH

I I

C=0 + HAIH-H" — CHOH +HAI"
I I

CH3 CH3

[InpyBat JlakTar

3.1. O0BsicHUTE TPUINHBI YMEHBIIICHUS aKTUBHOCTH (pepMeHTa:
a) IpU NOBBIIEHUH Temnepatypsl 10 60 °C;
6) npu xpanenun pepmenra B OydepHom pactsope ¢ pH 5,0;

23



3.2. PaccunraiiTe yieiabHYI0 aKTHBHOCTH (pepmenTa, eciu 3a 5 ¢ 10 mr JIII" BeI3bIBaeT mpe-
BpaieHnre 80 MKMOJIb MUPYBATa; 3aMUIIUTE PA3MEPHOCTh ATON BEIHUHHBI.
3.3. [To n3MeHeHUI0 KOHIICHTPAIIMU KaKUX BEIIECTB MOKHO ONPEACTUTh aKTUBHOCTD JIJII™?

OTBeThI K peleHHI0 3aJaHui

Jna camonposepku ucxo0no20 ypoensa 3HaHuil:

1—I2—(1-A;2-T;3-A,B5,B,[1;4- A, b, B, J);

31— ®AL;32—HAL;41—B;42—b.

Jlna camocmoamenvhou pabomol:

12— (1-T;2-B;3-A;4-B).

1.4. ITpu noBbIIEHUH TeMIepaTypsl 10 75 °C cKOpOCTh (epMEHTATUBHON PEAKIIUU CHIKACT-
Csl, TaK KaK BCJIEJCTBUE JACHATYpallUU KOJIMYECTBO AKTUBHBIX MOJIEKYJ (PepMEHTa YMEHbIIAETCS.

Ot pH 3aBucsr:

— HOHHM3ALUS AMUHOKHUCIIOTHBIX OCTaTKOB, BKJIIOUEHHBIX B KAaTaJIN3;

— HWOHHM3aLus cyOcTpara;

— KoH(popManus GepMeHTa U ero akTUBHOTO LIEHTpa.

2.1.1. Jlura3a, nupyBaTkapOOKcHiIasa.

2.1.2. JInaza, pymaparruaparasa.

4. MexayHaponubsle enuHunbl: 1,33 MKkatan/mr ¢epMeHTa; CTaHJapTHbIE EIUHHIIBL:
80 MKMOJIB/MUH/MT (hepMeHTa.

5—Bb.

JlaGopaTopHas padora (60 MuHyT)
I/IHCprKHI/Iﬂ K NPAKTUHY€CKOMY 3aHATHIO

Pabota 1. H3yuenue énuanus pasnuunovix ¢pakmopos Ha cKkOpocmy hpepmenmamueHbx pe-
akuuii

1. OnpeneneHne akTUBHOCTH aMHUJIA3bl CIIOHBI U €€ TEPMOJTA0OUIBHOCTH

OnHUM M3 XapaKTepHBIX CBOMCTB (PEPMEHTOB SIBJISETCS TEPMOJAOUIBHOCTD, T. €. UYBCTBH-
TENBHOCTH (PEepMEHTa K TEeMIIepaType, MpU KOTOPOH MpoTekaeT (GepMeHTaTHBHas peakuus. s
OosbIIMHCTBA (DEPMEHTOB TeMIlepaTypHbId onTUMyM HaOmronaetcs npu 38—40 °C. @epMmeHTHI IpU
HarpeBanuu cBbiiie 70 °C, Kak MpaBHUIIO, YTPAYHBAIOT CBOMCTBA OMOJIOTHYECKUX KaTaIH3aTOPOB.

I'maponn3 kpaxmania 1moja JecTBHEM O-aMUIIa3bl CIIOHBI MPOUCXOAUT JI0 CTaJuu o0pa3oBa-
HUS JeKCTpUHOB. HepacuierieHHbIH KpaxMasl ¢ HOJIOM J1aeT CHHee OKpalluBaHue. J|eKCTpUHBI, B
3aBHCHUMOCTH OT pa3Mepa, AT ¢ HOJOM Pa3IMYHOE OKpAIINBAaHUE: aMUIIOIEKCTPUHBI — (PHOJIETO-
BO€, IPUTPOAEKCTPUHBI — KpacHO-Oypoe, ManbTo3a — jkenroe. KoHeuHble IpOoayKThl THIPOIIN3a
KpaxMaja — MajbT03a U IIF0KO3a — UMEIOT CBOOOJIHBIE allbJIETHIHbIE TPYIIBI U MOTYT OBITH 00-
Hapy>KeHbI peakuuen TpoMmmepa.

O neiictBuM (hepMeHTa CYAST MO YMEHBIIEHUIO KOJUYECTBA CyOCTpaTa UM MOSBICHUIO MPO-
JTYKTOB PEaKI1H.

Xo0 pabomwi. B uncTyio mpoOUPKY OTIMBAIOT HEOOJBIIOE KOJIMYECTBO HEPA3BEIACHHOM CITIO-
HBI (2—-3 MJT) ¥ KHITATAT €€ B TeUCHHUE 5 MUH, MOCIIE Yero OXJakmaaT. B 3 mpoOupku HAIUBAIOT MO
10 xamens 1% pactBopa kpaxmaina. B 1-to mpoOupky modapmnstor 10 xanens HATUBHOW CITFIOHBI, pa3-
BezieHHOM B 10 pas3, Bo 2-t0 — 10 kanenb NpoKUmsiueHHOH CintoHbl, B 3-10 — 10 kamenb BoJbI B Ka-
4yecTBe KOHTPOJs. Bee mpobupku momemaroT B Tepmoctat rnpu Temmeparype 38 °C na 10 mun. [1o-
CJIe ATOTO C COAEPKUMBIM MPOOHPOK MPOBOIAT KauECTBEHHBIE PEAKIIMM HA KpaxMall U MPOAYKTHI
€ro pacuierieHus.

Peaxyus na xpaxman. K 5 karusMm uccieryeMoro pacTBopa NpuirBaroT 1 karuio pacTBopa iHo-
na B onuae xamus (peaktus JIrorosst). B mpucyTcTBHM KpaxMaiia MosIBIISIETCS] CHHEE OKpaITiBaHuE.
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Peaxyus na enoxosy (peaxyus Tpommepa). K 5 xamnsam uccnenyeMont )KUAKOCTH TPUIABAIOT
5 kamenb 10% pactBopa NaOH u 3 kammm 1% pactBopa cynbdara menu. OCTOPOKHO KHUIISITST
1 MuH 10 IOSIBIIEHUSI KPACHOTO OKPAIIUBAHUS, KOTOPOE YKA3bIBACT HA HAIMYHUE TITFOKO3HI.
PesynbTathl OnbiTa 3aNMIIUTE B BUIC TAOIHIIBL:

Ne npoOupku Peakuus ¢ peakrusom JloroJis Peakuus Tpommepa
1 (maTWBHAS CITIOHA)
2 (IpOKUIITYCHHAS CITIOHA)
3 (H20)

BriBoxa:

2. Bnusuue pH cpeasl Ha akTUBHOCTH GEPMEHTOB

Jnst pa3HBIX (PEpMEHTOB CYIIECTBYET cBOM onTuMmyM pH, mpu koTopom ¢depmeHT Hambomee
aktuBeH. Hanmpumep, nis nencuna ontumyMm pH — 1,5-2.5, st aprunassr — 9,5. Onpenenure on-
TAMYM pH 171 aMWITa3sl CITFOHBI 10 CIIEAYIONICH METOIHKE.

Xoo pabomei. ChioHy TpenBapuTelbHO pa3BoisaT Bojgoit B 10 pas. bepyr 3 mpoGupku u B
KKIYI0 HaTUBaIoT 1o 2 Mut 0ydepHoro pactBopa ¢ paznnyasiM 3HaueHuem pH: 6,0; 6,8; 8,0. 3atem
npuimBaroT mo 1 mur 0,5 % pactBopa kpaxmana u mo 1 Mi1 pa3BeaeHHON citoHbl. [lepeMenuBaroT
COJZIEp)KUMOE TIPOOUPOK U momermaroT B Tepmoctat npu 38 °C Ha 10 mun. 3ateM Bo Bce mpoOUpKU
no0aBistoT no 1 karuie pacTBopa oja, mepeMennBaoT, Habllt01al0T OKpacKy U oTMevaroT pH, mpu
KOTOPOM aMmJjia3a JACHCTBYeT HanOoJiee akTUBHO.

Pe3ynbTathl onbiTa 3aMUIIUTE B BUIE TAOIUIIBL:

pH cpeast 6,0 6,8 8,0
Peaxnus ¢ peaktuBom Jlroromns

BriBOa:

3. BausHue akTHBAaTOPOB M MHTHOUTOPOB Ha aKTUBHOCTH aMHJIa3bl CIIOHBI

Xo0 pabomui. B Tpn mpoOupku HanuBaroT 1o 1 Mt croHsl, pasBeneHHoi B 10 pas. B nepsyto
npoOHpPKY J00aBISIFOT 2 Karuld BOJbI, BO BTopyro — 2 kamu 1 % pactBopa NaCl, B tperpro —
2 xkarumn 1 % pactBopa CuSOgs. Tlocie aToro Bo Bce mpobupku nobasistoT mo 5 kamenb 1 % pac-
TBOpa KpaxMayia U OCTaBJISIOT UX NPH KOMHATHON TemIeparype Ha 2 MUH. 3aTeM BO BCe MPOOUPKH
nobasistoT 1o 1 xarmute pactBopa Jlroross, nepeMennBaioT, HabII0Ial0T OKPACKy U ONPEAEISIOT, B
KaKoH MpoOupKe JefcTBYeT akTUBATOP WJIM UHTUOUTOP.

PesynbTaThl OnpITa 3aNUIINTE B BUAE TAOIHIIBL:

Homep npo6upku 1 (H20) 2 (NaCl) 3 (CuS0Oy)
Peakius ¢ peakKTHBOM
Jlrorons

BeiBOI:
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Pa6ora 2. Cneyupuunocmo hepmenmos

B otnuumne oT HeOpraHWYeCKUX KaTaau3aTopoB, PEepMEHTHI 001a1at0T crieu(GUIHOCThIO (a0-
COJIIOTHOM, OTHOCUTENIBHOM, CTepeoCeu(pUIHOCTRI0). ITO CBOHCTBO OMpPEIEISIeTCS YHUKATHHBIM
CTPOCHUEM aKTHBHOTO IEHTpa Kaxaoro ¢epmeHta. OnperenuTe THUIM CHEIH(PUIHOCTH aMHIIa3bl
CJIIOHBI 10 CIEAYIOLEH METOIUKE.

Xoo pabomul. JIns1 uiccnenoBanus CrieU(UIHOCTH aMHIIa3bl OEpyT CIIOHY, Pa3BEICHHYIO B
10 pa3, 1 HanuBaloT 1o 1 M B 2 mpoOUpPKH.

B 1-10 mpobupky mobdasmistor 1 ma 1 % pactBopa kpaxmana, Bo 2-to — 1 M 1 % pactBopa
caxapo3bl. O6e mpobupku nomematot Ha 10 muH. B TepmocraT npu 38 °C, mocie 4ero mpoBOJASAT
peakiuro DenuHra 171 0OHAPYKEHHS TIIFOKO3HI.

Peaxyusa @enunea: x 15 xamisMm UcclieayeMOro pacTBopa MpuOaBUTh PABHBI 00bEM PEaKTH-
Ba DenuHra M JOBECTH JO KHIICHUS. [IpH MONOXKUTEIBHOW peakiMu Ha TIOKO3Y HaOIoJaeTCs
KpacHOE OKpalIMBaHUe, KOTOPOE JAaeT 3aKUCh MEJIH.

PGSYJ'ILTB.TBI OIIBITA 3aIIMIINTC B BUJC Ta6J'II/II_IBIZ

Ne Peaknus
NPOGHPKH Depwent Cyberpar desunra
1
2
BriBona:

Iloonucv npenooasamensi:

5. TEMA: PET'YJISALUS JEMCTBUSA ®PEPMEHTOB. KOJIMYECTBEHHOE
ONPEAEJIEHUE AKTUBHOCTU ®EPMEHTOB

AKTYaJIbHOCTH T€MbI

3HaHUE MEXaHMU3MOB, ITOCPEICTBOM KOTOPBIX KJIETKH U LIEJIble OpPraHU3Mbl KOOPJUHUPYIOT U
pPEryIUpyIOT BeCh Ha0Op MeTabOIMUYECKHUX IPOLECCOB, Ba)KHBI MPHU HCCIEIOBAHUAX B PA3HBIX
obnacTsix OMOMEIMIMHCKMX HayK. M3 Bcex (akTOpoB, OT KOTOPBIX 3aBHCUT OIpEJCIICHHE aK-
TUBHOCTH (pepMEHTa — KOHIEHTpauus pepmeHTa u cyocrpata, TeMieparypa, pH u npucyrcrsue
PEryasTOpOB, HANOOIBIINI KIMHUYECKUH UHTEPEC MPEACTABIISAIOT ABa MOCIEIHUX.

AKTHUBaTOpsl M  HMHTUOMTOPBl BIMSIOT HA AKTUBHOCTh (epMeHTa, CHOCOOCTBYS
(dbopMHpOBaHHIO WM OJOKHPOBAHUIO €r0 aKTMBHOTO IIeHTpa. OHM MOTYT B3aUMOJEHCTBOBATH C
JIJIOCTEPUYECKUM LIEHTPOM M, TEM CaMbIM, MEHATh (PEPMEHTATUBHYIO aKTUBHOCTb. Hepeako uHru-
OUTOpPBl — TMPOJYKTHI NMPOMEXKYTOUHBIX MJIM KOHEUHBIX PEAKIMHA KaKOro-mubo OMOXMMHYECKOIrO
npouecca. HekoTopele npupo/HbIE WIM CHUHTETHUYECKHE BEIIECTBA OKa3bIBaIOT W30MpaTesbHOE
UHTHOMpYtolee JeiicTBue Ha (epMEHTHI U UCIOJB3YIOTCS B KaUeCTBE JIGKAPCTBEHHBIX BEIECTB.
B Gonpmmx mo03ax moj00HBIE BENIECTBA MOTYT OKa3aThCs SJIaMHU.

BosIbIIIMHCTBO JIeKapCTBEHHBIX INPEMapaToB OKa3blBaeT CBOE JEWUCTBHUE, BIUSAS Ha COOTBET-
CTByIOIIME (EepMEHTATUBHbIE peakuuu. MHOrue Takue mpenaparbl CXOAHBI C MPUPOTHBIMU
cyOcTpaTaMu M MOTOMY MOTYT JI€HCTBOBaTh KaK KOHKYPEHTHbIE MHTHOUTOPHI (hepMeHTOB. UTOOBI
MOHATh MHOTHE IPOLIECChl, KOTOpbIE CYIIECTBEHHbI MJs (apMaKOJOTUU M TOKCHUKOJIOTHH,
HE00X0/IMMO UMETh YETKOE MPE/ICTaBICHUE O MEXaHU3MaX MHTMOUPOBaHHs (DEPMEHTOB.
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Iean 3ansaTusa

HayunThcsi mcmosp30BaTh 3HAHUS O MEXaHHW3MaX PETyJSIMH aKTUBHOCTH (EPMEHTOB B
MOCJICIYIOIEM HM3YYCHUU KIMHUYECKUX JUCHUIUIMH JUIs YCBOCHUS MPUHIIMIIOB JUATHOCTUKHU
3a0071€BaHU W KOHTPOJIA JICUCHHUS, a TakKe JUIsi TOHMMAaHUS MEXaHU3MOB JICUCTBUS
JIEKapCTBEHHBIX MPENapaTOB, PETYIUPYIOIIUX aKTUBHOCTH (PEPMEHTOB.

TpeOoBaHMs K NCXOHOMY YPOBHIO 3HAHUI

Lna nonnoz2o yceoenus memvi HeOOX0OUMO HOBMOPUMDb U3
— o0wei xumuu:

* OCHOBHBIC ITOJIOKEHHSI TECOPHH KaTaJIN3a;

— OUOOp2AHUYECKOU XUMUU:

* [pUMEpPHI PA3IUYHBIX TUIIOB XUMHUYECKUX PEAKLIUH;

* KOH(OpMaIMOHHBIE PEBPALICHUS OETIKOB.

Jl151 NpOBEepKH MCXO/IHOT0 YPOBHSI 3HAHUI BBINOJIHHUTE CJIEAYIOIIHE 3aJaHMA:
3aoanue 1. VI3BeCcTHO, YTO CKOPOCTH B3aUMOJICHCTBUS BellecTB A u B yBennuunace B Tpu

pa3za nocne no6asnenus BeniectBa K. B kauecTBe KOHEUHBIX MPOIYKTOB OOHAPYKHUBAETCS
BemectBo ABK. fBnsiercs iu BemectBo K karanuzaropom?

3aoanue 2. I1pyn UHTEHCUBHOM MBIILIEUHON paboTe B CKEJIETHON MYCKYJIaType HaKarluBaeTcs
MOJIOYHAs KMCII0Ta, 00pa3yoIascs B peakuu:

HAJJHH* + CH3-C-COOH <> CH3-CH-COOH + HAJT*

I
0 OH

K xakomy THIy OTHOCHUTCSI IPUBECHHAS peaKLus?
A. OKUCIUTENHFHO-BOCCTAHOBUTEIbHAS PEAKIIHSL. b. Peakuus ruaponusa.
B. Peakuus cunresa. I'. Peakuus s5ekTpoiinsa.

3aoanue 3. BemectBa A u B B3aumopeiictBytot no cxeme A + B <> AB. Ilpu 3anannoii
KoHIeHTpauuu A u B uepe3 30 MUHYT ycTaHaBIMBAaeTCS MOABHKHOE PAaBHOBECHE, T. €. CKOPOCTH
MpsIMOI U 0OpaTHOM peakI ypaBHUBAIOTCsA. Kakyro U3 MpUBEIEHHBIX XapaKTEPUCTUK PEaAKITIU
M3MEHUT BHECEHUE KaTanu3aTopa?

A. CKkopocTh IpSIMON pPEaKIIHH.

b. Koncranty paBHOBecHS.

B. CxopocTb 00paTHON peakiiui.

I'. Bpems HacTyIIeHUs paBHOBECHS.

. KoHIIeHTpauuio NpoayKTOB peakInu.

HpLIGMJleOCmb peweﬂuﬁ npoeepbvnie, conocmaesue ux ¢ omeemamul.

Bonpocs! nu1s1 06cyxneHus

1. Mexanu3Mm (epMEeHTATUBHOIO KaTaiu3a. Teopus NPOMEXYTOUHBIX (epMeHT-cyOcTpat-
HBIX KOMIUIEKCOB, THUIIBI CBSI3€H.

2. IlpeacraBienue 00 aKTHBHOM IIEHTpe (epMeHTa, ero opranusanus. Teopuu, oOBICHSIIO-
e padoTy akTuBHOTO 1eHTpa (3. Gumep, J. Konuienn).

3. OCcoOGEeHHOCTH CTPOEHUS AJNIOCTEPUUYECKUX (PEPMEHTOB, AJUIOCTEPUUYECKHUI LIEHTP.

4. MexaHU3MBbl PETYJSIHH CKOPOCTH (PEePMEHTATUBHBIX TPOIECCOB: PETYISANHNS KOJTHYECTBA
(bepMeHTOB (CHHTE3, pacrnaj), akTUBHOCTH (PEpMEHTOB, M3MEHEHHE KOJIMWYecTBa cyOcTpara, 00b-
ennHeHne (PepMEHTOB B TIOJTH(PEPMEHTHBIE KOMILIEKCHI, KOMITAPTMEHTAIN3AIUS TIPOIIECCOB.

5. KuroueBbie (hepMeHTHI, XapaKTepPUCTHKA.
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6. Perynsmus akTUBHOCTH ()epMEHTOB: KOBaJCHTHAsI MOAU(UKALINS, aKTUBATOPHI M MHIMOU-
TOpHI (MpuMepsl). Buasl nHrHONpoBaHus (HEOOpaTuMoe U 00paTUMOE, U30CTEPHUIECKOE U aJIOCTe-
PHUECKOE), XapaKTEPUCTHKA, TPUMEPHI.

7. V3odepMeHTHI, TPUMEPHI, OMOJIOTHYECKast POJIb.

8. MemunuHcKue acreKThl YH3UMOJIOTHH.

JlutepaTypa 115l HOATOTOBKH
OcHoBHas
1. Buonoeuueckas xumust / B. K. Kyxta [u ap.]. Mocksa : burom ; Musck : Acap, 2008. C. 5860, 68—86.
Buonoauueckas xumus / A. J1. Taranoeud [u 1p.]. Musck : Bem. k., 2013. C. 55-62, 68—-75.
3. Koncnexm nexkuui

N

JlonmojHuTEeNbHAS
1. Jlenunooicep, A. Ocnorl Onoxumun / A. Jleanamxep. Mocksa : Mup, 1985.C. 226-241.
Mappu, P. buoxumus uenoseka / P. Mappu [u 1p.]. Mocksa : Mup, 1993.

N

3aganus 1J151 CAaMOCTOATEILHON padoThI

3aodanue 1. imeliTe mpeacTaBieHne O MeXaHU3Max (epMEHTaTHBHOTO KaTanu3a. OOpatute
BHHUMaHUE Ha TO, YTO:

a) B aKTUBHBIN LIEHTP BXOJAT paJiKajlbl aMUHOKHUCIIOT Pa3JIMYHbIX YYACTKOB MOJIUIIEITUAHO-
r'0 OCTOBA;

0) aKTHBHBIN LIEHTP COCTABIISICT OTHOCUTEIHHO HEOOJBIIYIO YacTh 00beMa (hepMeHTa;

B) aKTUBHBIH LIEHTpP pacrojaraercs B yriiyoieHuu ¢pepMeHTa.

1.1. depMeHTATHBHBIN THIPOJIN3 TPUAIWITIHIICPOIOB MPOTEKAET B CTO pa3 ObicTpee Hedep-
MEHTATUBHOTO TpoIecca 3a cyeT 00pa30BaHUSI MPOMEKYTOYHOTO (epMEHT-CyOCTpaTHOTO KOM-
riekca. Kakue cBsi3u cTaOMIM3UPYIOT 3TOT KOMILIEKC?

A. HNonnsie. b. Bomopoansie. B. [lentumubie. I'. N-rnmukosugnsie. [l. CinoxHO3pUpHBIE.

1.2. Metonom UK-cniekTpockonuu u3ydanu NpUpoay CBsI3ed MEXAy CyOCTpaTOM U CBSI3bIBa-
IOLIMM Y4aCTKOM aKTHUBHOI'O LieHTpa (epmeHTa. B uem 3akirodaercs B3aumojeiicteue hpepmeHTa u
cyocrpata no /. Konuieny?

A. V3meHnseTcst ToJIbKO KOH(OpMAIHs aKTUBHOTO IIeHTpa pepMeHTa.

b. B monekyne gepmeHTa u3MeHseTcs KOH(OpMAaIys aaioCcTepUyecKoro IeHTpa noj Jeil-
CTBUEM cyOcTparTa.

B. IIpu o6pazoBanuu (hepMeHT-cyOCTpaTHOrO KOMIUIEKca B (pepMeHTe U cyOcTpare 0AMHAKO-
BO M3MEHSETCS HANPSDKEHHE XUMUYECKHUX CBSI3EH.

I". AKTUBHBIN LIEHTP NOJXOAUT K CYOCTpaTy, KaK KIIF0Y K 3aMKY.

3aoanue 2. YcBoiite, 4yTo AccTBUE (PEPMEHTOB MOXKHO MOJHOCTHIO WM YACTUYHO TOJIABUTH
(MHTUOMPOBATH) ONpPEACTCHHBIMU XUMUYECKIMH BellecTBaMu (MHruoutopamu). Jlaiite xapakrepu-
CTHKY OCHOBHBIM THIIaM HHTHOUTOPOB.

2.1. ITpu ucciieqoBaHUY BIHMSIHUS CATHIIMIATOB Ha aKTUBHOCTH (DepMEHTA TITyTaMaTIeTuapo-
reHa3bl YCTAHOBJIEHO, YTO C YyBEJIMYEHHEM KOHIEHTpauuu cyOcTtpaTta (riyramara) ot 1,5 10
8 MMOJb cTeneHb MHTMOWPOBaHMSI HE HU3MEHsieTcs. Y IaluB WHTHOWUTOp, aKTMBHOCTh (epMeHTa
MO>KHO BOCCTaHOBUTH. OIpeeuTe TUIl MHTMOUPOBAHMS:

A. Heobparumoe. B. O6paTtumoe HEKOHKYPEHTHOE.

b. O6paTtumoe KOHKYpPEHTHOE. I'. UurubupoBanue 1o NpuUHIKITY «OOpAaTHOM CBSI3U.

2.2. ]lng nedyeHuss HEKOTOPHIX MH(MEKLIMOHHBIX 3a00JI€BaHUN, BBI3BIBAEMBIX OAKTEPHIMH,
MIPUMEHSIOTCS CyTb(aHUIaMHUIHBIE TIPETapaThl, OJOKUPYIONIEe CHHTE3 (OTUEBON KUCIOTHI - (pak-
Topa pocra OakTepuil. Beibepute MexaHu3M AeUCTBUS Cylb(haHWIaAMUIHBIX TpenapaToB:
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A. SIBnstroTes hepMeHTaMu.

b. Y4acTByIOT B OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX MPOLIECCAX.

B. SBnsoTcs amuiocTepuyecKUMU MTHTHOUTOpaMH.

I'. KoHKypHpyIOT ¢ IMT-aMHHOOEH30MHON KHCJIOTOM 32 MECTO CBS3BIBAaHUS C aKTHBHBIM IICHT-
poMm epMeHTa, CHHTE3UPYIOMIETO (HOTUEBYIO KUCTIOTY.

J1. UarubupyroT BcacbiBaHu€e (POTMEBON KUCIOTHI.

3adanue 3. YCBOWTE OCHOBHBIE CIIOCOOBI PETYJISIIMA KATATUTHYCCKOW aKTUBHOCTH (pepMeH-
TOB U MIOHATHE «H30(DEPMEHTHI.

3.1. B KIMHHMKY IOCTaBWJIM TAIMEHTA C MPUCTYIIOM OpPOHXHAIBHOW acTMBl. Y OOJIBHOTO
BCJIEJICTBHE JbIXaTelnbHOTO anuao3a (pH kpoBu 7,2) CHMXKEHAa aKTUBHOCTb (DEPMEHTOB ILIa3MBI.
YKaKuTe OCHOBHYIO IPUUMHY UHAKTUBAIIMK (PEPMEHTOB IJIa3Mbl KPOBHU:

A. VI3MeHeHue CTeneHrn HOHU3AIH MOJIEKY ()epMEHTOB.

b. HeoGparumas nenaryparus. B. Pa3pbiB nenTUIHBIX CBA3CH.

I'. I3MeHeHne KOHLEHTpau (pepMEeHTOB. J1. Penpeccust cunTe3a pepMeHTOB.

3.2. Ilpu obcnenoBaHny OOJLHOTO YCTAHOBJICHO TIOBBIIICHHE B KPOBH aKTUBHOCTU HM30(dep-
MEHTOB KpeatnHKuHa3sl MM 1 MB. YkaxwuTte ux oOmiyue cBOHCTBA.

A. TepMonaOUIBHOCTD. b. UyBCTBUTENBHOCTD K pa3IMYHBIM HHTHOUTOpAM.

B. Dnekxrpodopernueckas nonBmwxkHOCTh. . MonekynsipHast Mmacca.

J1. Katanu3 ogHOU 1 TOM K€ PEaKLUH.

3.3. K kakomy KJ1acCy OTHOCHUTCS 3TOT epMeHT (cM. 3.2)?
A. OkcuaopeayKrasbl. b. Tpancdepassi. B. JInaszsl.
I'. 'mpponassl. . N3omepasbl. E. JIura3sl.

Hpa6uﬂbHOCWZb pemeHuﬁ npoeepbme, conocmasue ux ¢ omeemamu.

IIpoBepbTe Bamm 3HaHUSA (CAMOKOHTPOJIb YCBOCHHS T€MbI)
3aoanue 1. bonbnoit C. nocie npueMa BHYTpb 20 M1 METaHOJA B TSDKEIOM COCTOSHUM JOCTaB-
JIeH B KJIMHUKY, TJIe €My BBEJM BHYTPUBEHHO STHJIOBBIA CHHPT B KOJIUYECTBE, KOTOPOE Y 310POBOTO
YeJIOBEKa BBI3BIBAET MHTOKCHKAINIO. OOBSICHUTE, TOUYEMY TAKOE JICYCHHE OKa3bIBACTCS dPPEKTUBHBIM,
YUYUTBIBas, YTO BBICOKAs TOKCHYHOCTh METaHONa OOyCJIOBJIEHAa NEHCTBHEM MpPOJIyKTa €ro Merado-
nu3Ma — (hopMasbIeruaa, 00pa3yroIerocs B EUeHU Moj1 ACUCTBUEM aJIKOTOJIbIET U IPOT€HA3BI:
A. DTaHON — KOHKYPHUPYIOLIUI cyOCTpaT JIJIsl allKOTOJIbACTUAPOT€HA3HI.
b. DTanon BEI3bIBAET AeHATYypaluio pepMeHTa.
B. BcenencrBue usmenenus pH cpensl.
I'. [TpouCXOaUT YaCTHUHBIN MPOTEOJIN3 MOJIEKYIBI (hepMEHTA.
J1. OTtaHon cBs3pIBaeT (hopMabIaeru.

3aoanue 2. Tlpu ne4eHn OIyX0JIeii MOYETIONIOBOM CUCTEMBI B KIIMHUKE TIPUMEHSIETCS TIperia-
paT MeToTpekcaT, 0OpaTUMbIil KOHKYPEHTHbBII MHIMOUTOP TUTHApo(OIaTpeyKTasbl, KaTaau3upy-
I0IIeN CUHTE3 TeTparuapodonreBoil kucaotel. Ha B3anmoecTBUM ¢ KAKUM KOMIIOHEHTOM OCHO-
BaH MEXAaHMU3M JIEHCTBUS TOTO Ipenapara’?
A. AtioepmeHTOM. b. AKTUBHBIM 1IEHTPOM (PepMEHTA.
B. AnnoctepudeckuM nieHtpom gepmenta. I IIpocreTnueckoii rpymnmoii.
. CyberpaTom.

3aoanue 3. Kpome H' u yriiexucioro rasa, CBI3bIBaHHE KHCJIOPOJa T€MOTIIOOMHOM DPETYII-
pyetcst 2,3-6ucdocdormuiiepatom, KOTOPBIA MPUCOETUHIETCS K OENKYy B y4acTKax, MPOCTpaH-
CTBEHHO yJIaJIEHHBIX OT reMa. Kak Ha3pIBaeTcs TakoW BUJ perysiiun’?
A. Perynsiuust mo mpuHUIMIY OOpaTHOM CBSI3H.
b. YacTuuHbIil mpoTeonns MoJeKybl pepMeHTa.
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B. IlpucoenuHenune uiy OTIIEIUIEHUE OelIKa-peryssTopa.
I'. IlpucoenuHeHrE WITH OTIIEIUICHUE HU3KOMOJIEKYIIIPHOTO 3 dekropa (Momynsaropa).
. ®ochopunrpoBaHre MOJICKYIIBI.

3aoanue 4. B xaerkax E. coli cuHTe3 MUPHUMUAMHOBBIX HYKJICOTHJIIOB OCYLICCTBIISCTCS 10
cxeme metaboamdeckoro mytu: CO2 + NHz + 2AT®— P1— Po— YT®— [TO. [Ipu yBenuuenun B
kierke KoHueHtpauuu L[T® cuHTe3 NUMPUMHUIMHOBBIX HYKJIEOTHIOB INpekpamaercs. Kakon Bun
peryJsiuu onucas?

A. Annocrepuueckas peryJisiimsl. b. YacTuuHblil IPOTEOIU3.
B. ®ocdopunuposanue mosnexyisl pepmenta. [ IIpucoennnenue 0el1koB HHTHOUTOPOB.
. Otmernuienue 6eIKOB UHTHOUTOPOB.

3a0anue 5. B MHKYOALMOHHYIO Cpefy, COIAEpXKallyl0 cyOCTpaThl ajlaHMH, aclapTar U Kpea-
THH, BHECTH (DEPMEHTHI: aJJaHHHAMHHOTpaHCcdepa3sy, acrapraTaMMHOTpaHc(epasy U KpeaTHHKHUHA-
3y. Kakue oOmiue npu3Haky XapakTepHbl IS 3TUX GEepMEHTOB?

A. ®epMeHTHI KaTaIU3UupPYIOT OJIHY U TY K€ PEaKILHIO.
b. ®epMeHThI KaTATU3UPYIOT OJWH THUIT PEAKIUMN.

B. SIBnstorcst nzodepMeHTHBIME (hopMamH.

I'. OcymecTBsIOT epeaady HEPBHBIX UMITYJIbCOB.
J1. OGnanarot rpynmoBoi crenuGuIHOCTHIO.

OTBeTHI K pelIeHUuI0 3aJaHUil
Jlna camonpoeepku ucxoonozo ypoensa snanuii: 1 —ner.2 — A.3 —T.

Jlna camocmoamenvhou padomel:
11—b.12—B.21—B.22—T.31—A.32—A,1.33—b.

JlabopaTopHnasi padora (60 MUHYT)
HNHCcTpyKIMA K NPAKTHYECKOMY 3aHATHIO

Pabora 1. Konuuecmeennoe onpedenenue akmuenocmu Q-amusiazvl CJil0OHbl

MeToa OCHOBaH Ha ONpeAeIeHUU HAaUMEHbBIIEr0 KOJMYeCTBa aMuiIa3bl (P MaKCUMAIbHOM
pa3BeIeHUH CIIOHBI), MOJHOCTHIO PACHICIUIAIONIEIO BeCh JOOABICHHBIN Kpaxmall. AMuia3Has ak-
TUBHOCTB CJIOHBI BbIpakaeTcst konuuecTBoM 0,1% pacTBopa kpaxmaia B MUJUTMIIUTPAX, KOTOPOE
pacmieruisiercst 1 mut Hepa3BenenHo# citonbl pu 38 °C B Teyenue 30 muH. B HOpMe amuia3Has ak-
THBHOCTH CITIOHEI paBHa 160—320. AMuIa3Has aKTHBHOCTH 0603HadaeTcst «A 38°/30'». DToT MeTox
IIMPOKO UCTIONIB3YeTCs AJIs ONpeIeNIeHUs] aMUIa3HOM aKTUBHOCTH KPOBU M MOYH.

Tlopsoox evinonnenus pabomol. B 6 mpoObupok HaMMBarOT 1Mo 1 M1 BO/IBI U B 1-10 U3 HUX /100a-
BIsIOT 1 Mut pa3BenieHHOH B 10 pa3 cironsl. Copepkumoe 3Toi mpoOUpPKH epeMeNnBaoT, HECKO-
JBKO Pa3 BTATHUBAS M BBITyCKast )KUJIKOCTh M3 NMuNeTku. HabupatoT B numeTky | Mt cMecu u miepe-
HOCAT ee BOo 2-10 npoOupky. ComepkuMoe 3TOH MpOOUPKHU MepeMennBaoT U 1 M cMecH IepeHo-
CAT B 3-10 MpoOUpKy U T. A. 10 6-i mpobupku. U3 6-ii mpobupku orOuparoT 1 M cmecu u
BbLTUBAIOT. Bo Bce mpoOupku nobasistor nmo 2 ma 0,1 % pactBopa kpaxmala, MepeMeInBaorT,
BCTpsiXUBasi MpoOupku, U nomematoT B Tepmoctat npu 38 °C Ha 30 muH. [locne unkyOanuu npo-
OMPKHU OXJIAXIAIOT BOJOMPOBOIHON BOOH, HobaBmstor mo 1 karute 0,1 % pactBopa iona u nepe-
MmemuBaioT. [Ipu peakuuu ¢ Hoa0M KUJIKOCTh B MPOOMpPKAaX OKPAIIMBACTCS B JKENTHIH, pO30BHIH U
¢uoneToBpid mBeTa. OTMEYAIOT MOCIEAHIO TMPOOUPKY C KEITOM OKPACKOH, T/Ie THAPOIU3 Kpax-
MaJia IpoIIel HOTHOCTBIO, U IETAI0T pacyer.
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I'maponus kpaxmasa B IPUCYTCTBHH (DEPMEHTOB CJIOHBI IIPH Pa3IHYHOM ee pa3BeleHNH

Pa3BeneHue CJIIOHBI

1:20 [ 140 | 1:80 | 1:160 | 1:320 | 1:640
IIpooupxu
1-a 2-1 3-s 4-a1 5-1 6-51
Oxpacka pacTBo-
pa ¢ Hojaom
BriBoanl

Pacuem. OtveTnB npoOHpKy, I/1€ THIPOJIN3 KpaxMalia MPOILeIT MOJHOCThIO PU HAaUMEHBIIIEM
KonuyecTBe pepMeHTa (KenTas OKpacka pacTBOpa), 0 KOJIUYECTBY HEpa3BeIeHHON CIIOHBI B JAHHOM
IIPOOHPKE PACCUUTHIBAIOT AMUJIA3HYIO aKTUBHOCTD CJIOHBI 10 CIEIYIOIIEH NPONOPLMU: A M CIFOHBI
pacwenuau 2 miu 0,1% pactBopa kpaxmaia; 1 miu ciatonsl pacmenun X mia 0,1% pactBopa kpaxmana,
rne A — KOJIMYEeCTBO Hepas3BeleHHOW citoHbl. Hampumep, xkentasi okpacka mHosBUiIack B 4-if
npobupke, rae ciaroHa Obuia passeneHa B 160 pa3; 1/160 mu cironst pacuenunu 2 mi 0,1% pactBopa
Kpaxmaia; | M1 Hepa3BeieHHOM ciroHbl pacienui X Mi 0,1% pacTBopa kpaxmarna:

Xx=2"1160/1=320 M1 0,1% pacTBopa Kpaxmaia.

CrnenoBarenbHO, aMuIa3Has aKTUBHOCTh A 389/30/ paBHa 320.

Pe3yabraThl:

BriBOa:

Pabota 2. Koauuecmeennoe onpedenenue akmugnocmu amunaszvt (Ouacmasvt) mouu

MeTon OCHOBaH Ha OMpPENEICHUHM BPEMEHH, HEOOXOAMMOTO ISl TMOJIHOTO paCIICTIIICHHS
KpaxMaja B MPHUCYTCTBUHM | MJI MOYH. YCJIOBHO 3a €IMHHILY aKTHUBHOCTHU aMUJIa3bl MOYH MPUHU-
MaloT KOJIMYEeCTBO (pepMeHTa, pacuieruifoliee 2 Mr kpaxmana 3a 15 MuH. AKTUBHOCTh aMHJIa3bl
BBIPAXKAIOT KOJIMYECTBOM enuHuIl B 1 M1 moun. B Hopme oHa coctaBisier 1-2 EJI.

Moua 310pOBBIX JF0/Iei 001a/1aeT HU3KOM aMHUIIa3HON aKTUBHOCTBIO MO CPaBHEHHUIO C aMHIIa-
301 citoHbL. OmnpeseneHne akTUBHOCTH O.-aMIJIa3bl B MOYE U CHIBOPOTKE KPOBH IIMPOKO HUCIIOIB3Y-
€TCsl B KJIIMHUKE TMPU JTUATHOCTUKE 3a00JIEBaHUI MMOKEITY0UHOM kene3bl. B 1-e cyTku 3a0oseBa-
HUS aMWJIa3Hasi aKTUBHOCTh YBEJIIMUMBAETCSI B MOYE M CBIBOPOTKE KPOBH B JIECSTKHU pa3, a 3aT€M IO-
CTENEHHO BO3Bpalaercsi K HopMe. [Ipu moueyHoi He10CTaTOYHOCTH aMHJIa3a B MOUY€ OTCYTCTBYET.

B nerckom Bo3pacTe yBenmMYeHHE aKTUBHOCTH aMujia3bl HAOMIOJaeTcs MpU SMUAECMHUYECKOM
MapOTUTE, YTO YKA3bIBAE€T HA OJJHOBPEMEHHOE MMOPAKEHUE TOKENYI0UHOM JKeJIe3bl BUPYCOM Iapo-
TUTa. BUpyc rpunima takxe nopaxaet MopKelyA0uHYI0 XKeJle3y, HO Peke.

Ilopsiook evinonnenusi pabomsi. Ha cyxoe nmpeamMeTHOe CTEKJIO KamaroT B pa3HbIX MecTax Mo
onHoit karute 0,1% pactBopa oxa B Honuae kamus (Bcero 8—10 kamens). B mpobupky BHOCIT 2 M
0,1% pactBopa kpaxmana, cogepkamiero 2 mr kpaxmana, 1 mi 0,85% pactBopa xjopuaa HaTpus U
MOMENIAIOT MPOOHPKY B BOAAHYIO OaHio npu Temmeparype 37°C Ha 2 muH. Uepe3 2 MUH, HE BBIHH-
Masi IpoOHUpKy U3 6aHu, 1o0aBisAt0T B Hee 0,5 M1 MOUH, IepeMEINBAIOT U OTMEYAIOT BpeMsl Havyaa
peakiuu. 3aTeM Kaxaple 2—3 MUH CTEKIISIHHOW MaJouKOi MepeHOCST Karlllo CMECH U3 MPOOUPKHU Ha
MpeIMETHOE CTEKJIO B KaIlIK0 pacTBopa Hoja U TakK MPOJIOJDKAIOT JI0 TEX MOp, oKa OKpacka Kariu
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1io/1a HE MEPECTaHET U3MEHATHCS, T.€. OCTAHETCA kKenToil. OTMeUaroT BpeMsl peakllud B MMH. AK-
TUBHOCTb aMMJIa3bl MOYM PACCUUTHIBAIOT IO (hopMmyie:

Xex=15/ (T 0,5),

re Xex — aKTUBHOCTh aMIJIa3hl B 1 Mi1 Moun; 15 — BpeMsi, HEOOX0IMMOE TSI TIOJIHOTO pac-
HIeIUieHus 2 Mr Kpaxmaiia, MuH; 0,5 — KOJIM4ecTBO MOYH, B35ITO€ B PEAKIIMOHHYIO CMECh, MIT;, T —
BpEMs pEaKIMH, MUH.

Pe3yabTaThi: T=
Pacuér: Kenx=
BriBoxa:

Iloonucwe npenooasamens:

6. TEMA: IEPEYEHb BOITPOCOB JJI51 IOAI'OTOBKH K KOJIVNIOKBUYMY
11O TEMAM: «XUMMUA BEJIKOB, PEPMEHTbBD»

1. Kmaccudpukanmmss u  (QU3MKO-XUMHUYECKHE  CBOMCTBA  aMHHOKHCIOT  (oOmme w
cunenuduueckne). Ponb B CcTpyKTypHOH opraHu3anuu Oenka. [IpuMeHeHWE aMUHOKHUCIOT Kak
JIEKapCTBEHHBIX MPENapaToB.

2. IlepBuuHas 1 BTOpUYHAs CTPYKTYypa OeNKOBOM Mosekyibl. CBs3H, CTAOUIU3UPYIOIINE HX.
OCoOEHHOCTH CTPOCHHS MENTHIHON CBSI3U U UX POJIb B (POPMHUPOBAHUU MTPOCTPAHCTBEHHOW CTPYK-
Typbl Oenka (rnoctynarsl [lonunra-Kopu). Buasl BropuyHOW CTPYKTYpHI.

3. Ionstue o HaABTOPHYHOI cTpykType Oenka. CTpyKTypHbIe U (YHKIIMOHAIbHBIEC TOMEHBI.
[TpuunHbl GOpMUPOBAHUS TPETUUHON CTPYKTYPHI OCIIKOBON MOJIEKYIIHI.

4. Tperuunasi ctpykrypa Oenka. Cuibl, CTaOWIM3UPYIOMINUE TPETUUYHYIO CTPYKTYypy. KoH-
(dbopMalmoHHbIE U3MEHEHUsI TpU (YHKIIMOHUPOBaHUU OenkoB. [leHaTypanus Oenka u (akTopsl, ee
BbI3bIBatONINE. VCOab30BaHME SIBJICHUS JE€HATYpPAllUM B MEIUIIMHCKOMN MPAKTUKE.

5. UerBepTHuHas CTpykTypa O6enkoB. [IpenmyinecTBa cyiiecTBOBaHUs O€JIKOB C YETBEPTUY-
HOU cTpykTypoil. KoonepartuBHble W3MEHEHHsS KOH(POpPMAIMU MOJUNENTHIHbIX Leneld npu QpyHk-
LMOHUPOBAHUM OEJIKOB C YETBEPTUYHOM CTPYKTYpOoW Ha mpumepe remoriioonHa. CpaBHUTEIbHbBIE
0COOEHHOCTH TPAHCIOPTA KUCIOPOAA TEMOTIIOOMHOM U MUOTJIOOMHOM.

6. OcHOBBI (DYHKITMOHHPOBAHUS OCITKOB.

7. PacTBOpUMOCTb OEJIKOB.

—  Ilouemy Genku pacTBOpsitoTcs B Bojie? DaKTOPBI YCTOMUMBOCTH OEJIKOB B PaCTBOPE.
BricanuBanue u ocaxaeHue 6enkoB. MexaHn3M U MPaKTUYECKOE UCTIOIb30BaHHE.
Jlenatypanus 6enka, JeHaTypupyomue GakTopbl, HCIIOIb30BAaHUE B METUIIUHE.

8. T'mnponus Genka. Buabl rusposnsa, poib B OpraHu3Me.
9. MeTonp! BBIZICTICHHUS U OYMCTKH OCITKOB.
OTansl HCCIEI0BAHUS CTPYKTYPBI OelKa.
—  Mertoas! ouuCTKH OeNlka OT HU3KOMOJIEKYIJISIPHBIX TPUMECEH.
[TpuHIUIBI pa3eieHus] U OYUCTKH OETKOB METOIaMH XpoMaTorpaQuu:
a) adpuHHOMH;
0) reixp-xpomatorpaduei.
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—  Yasrpanenrpudyruposanue. [Ipuniun Metoa.

—  Dnexrpodopes. [IpuHiun Meroaa, MpakTHYECKOe MPUMEHEHHE. DIIeKTpodope3 B
MOJIMaKpUIaMUIHOM rene. M303mekTpodokycupoBanue.

— HMcnonp3zoBanue BeCcTepH-0JIOT aHaM3a A1 uaeHTHGUKanuu 6e1xoB. OCHOBHBIE 3TaIlbI,
IIPAaKTUYECKOE ITpUMeHeHue. [[oHsATHe «MOJIEKYIISAPHBIA 30HI».

10. Merons! unentudukanuu N-xoHieBoi u C-KOHIIEBOW aMUHOKHUCIIOT C UCIIOJIb30BaHUEM
JH®I, ®UTLI, nancunxiopuaa, rujipa3suaa, GepMeHTOB.

11. Cnoxusle 6enku. CTpoenue, Kinaccupukarms, On0JIornIecKas poiib KaKI0Tro Kiacca.

12. Kakwue (yHKINHU BBITOTHSIOT B OpraHU3Me OCIIKU M MTEeNTH IbI?

13. depmentsl, ki1accudukanus. YMeTh Ha3BaTh Kiacc (pepMeHTa M MOPSAKOBBIA HOMEP
KJ1acca Ha OCHOBaHHMH MPUBEJCHHOMN PEaKIHH.

14. CpoiictBa ¢epmenToB. TepmonaOMiIbHOCTh, cHenuPUIHOCTh, BiAMsSHUE pH wu
KOHIIGHTpaLlMU cyOcTpaTa Ha aKkTUBHOCTh (epMmeHTa. lloHsATHE O KHHETHKE (EPMEHTATUBHBIX
peakuuii. Koncranta Muxasirca U NpUHIUIIBL €€ ONpe1eICHHS.

15. AxTuBHOCTH (pepMEHTa, CTUHHUIIBI U3MEPEHHUS AKTUBHOCTH.

16. AKTHBHBIN ICHTP U €r0 CTPOCHHUE.

17. KodepmenTsl, kaccuukanus 1 poib.

18. MexaHU3MBbI pPerysUU aKTUBHOCTU (PEPMEHTOB, oOpaTHMasi U HeoOpaTuMasi peryJisiius,
M30CTePHUECKAs U AIJIOCTEPUIECKast PErysius, KOBaJICHTHAsI MOAU(HUKAINS CTPYKTYPhI (hepmeHTa.

19. MexaHu3Msbl peryianuu KoiandecTBa ¢pepMenTa B kieTke (cxema JIbBoBa-XKako6a—MoHO).

20. UzodepmenTsl, mpumepsl. bruonorunueckas poib.

21. Ilpumepsl ucnoab30BaHusl GEPMEHTOB U HX PETYIATOPOB B MEIULIMHCKON MPAKTUKE.

7. TEMA: BBEAEHUE B METABOJIN3M. HEHTPAJIbHBIE METABOJIMYECKHE
IIYTHU (OKUCJIUTEJBHOE JEKAPBOKCUJINPOBAHME IIBK,
JUMOHHOKMCJIBIA IUKJI KPEECA). U3YYEHUE
OYHKIIMOHUPOBAHUA LITK

AKTYaJIbHOCTH T€MBbI

3HaHUEe 3aKOHOMEPHOCTEH M OCOOEHHOCTEeH MeTabosn3Ma HEeOOXOOUMO Ui JlalbHEHIIero
M3ydeHHsi OOMeHa yIiIeBOJIOB, JIUIU/IOB U OEJIKOB HA YPOBHE KIETKH M OpTaHU3Ma, JUIsl TOHUMAaHHUs
MEXaHU3MOB PETYJISLUN UX METa0OoIM3Ma U BO3MOXKHON KOPPEKIIMHM HapyIIEHHUH 0OMeHa BEIIeCTB.
VY CBOWB 3HAUYEHUE LEHTPAIBHBIX META0O0IMYECKHX ITyTEeH /ISl SHEprooOecneueHus KIETOK, MOXKHO
MOHATH MPUYUHBI TMIIOKCUYECKUX COCTOSHUM M MX CBA3b C KJIETOUHOW 3HepreTukoi. Ilockosbky
HapyIIEHUs] SHEPreTHUECKOro oOMeHa Jie)KaT B OCHOBE ITAaTOT€He3a MHOTHX 3a0oJeBaHUil, 3HaHHE
MexaHu3Ma (yHKIMOHMpoBaHUs IMKkiaa Kpebca mO3BOAMT Bpady MPOBECTH MNPABUIbHYIO
KOPPEKIMI0 METa0OJMUECKUX HapYIIEHUH (KOKapOOKcHiIa3a, KOMIIOHEHTH! aJeHUIOBOW CHCTEMBI,
CYKLIMHAT U Jp.).

Iean 3anaTHA

[TonyunTs mpencraBieHne o MeTadoau3Me, aHaOOJINYECKUX U KaTaboNIMYecKux mMeTrabonanye-
CKHUX IYTSIX, UX B3aUMOCBS3M Ha pa3auuHbIX ypoBHAX. ChopMupoBaTh npeacTaBieHue 00 OKUCIIH-
TEJBHOM JIeKapOOKCHIIMPOBAHUH MHPOBUHOTPATHON KUCIOTHI M JIMMOHHOKHCIOM Iukie KpebGca
KaK IIEHTPAJbHBIX META00JMYECKHX MYTAX, O 3HAYEHHUU BOJOPOINOHOpHOM ¢ynkumu L[TK s
TaTbHEUITNX OKUCIUTEIFHO-BOCCTAHOBUTENBHBIX PEAKIU{ B IIEMH TKAHEBOTO BIXAHWS, MOHATH
Karabondeckyro 1 aHabonnyeckyro ¢pyHkuuu mukina Kpedea.

TpedoBaHus K MCXOAHOMY YPOBHIO 3HAHMH

s nonnozeo yceoenuss memvl HOOXOOUMO NOBMOPUMb U3!

— Ouonozuu:

* MOHATHS «OOMEH BEIIECTBY, «ACCUMIIIALNY, «TUCCUMUIISLIUSA» U CBA3b MKy HUMU;
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—  obwei xumuu:

* MOHSTHE «OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUMU», CIIOCOObI OKHUCICHHS BELIECTB,
OCHOBBI OMOHEPTETUKH, TIOHATUS «MAKPOIPTHUIECKASI CBSI3bY, «MaKPOIPT»;

— Ouoopzanu4ecKoll Xumuu:

*  crpoeHue AM®, AJI®, ATO, nupodocdara, TMKapOOHOBBIX, TPUKAPOOHOBBIX KHCIIOT, Ol
KETOKUCIIOT, TUIPOKCUKHCIIOT;

—  HOpManbHOU (usuonozuu:

* [OHSTHE «OCHOBHOW 0OMEH», SHEpreTudeckas pojib 0OMeHa BEIIECTB;

— yumonozuu:

*  CTPYKTypa MUTOXOHJPUI;

— Ouoxumuu:

*  KJIAacC OKCHIOPENYKTa3bl; IErUIpOreHashbl; crpoenue kopepmenros GMH, OAJ], HA',
HAJI®"; peakimu 1eKapOOKCHIMPOBAHHSL.

Il.]'[ﬂ MPOBEPKU UCXOTHOI'0O YPOBHH 3HAHUM BBIIIOJIHUTE ceayrmmue 3ajanns.

3aoanue 1. K pacTBOpy ruJpOXMHOHA 100aBWIA OKUCIUTEND, B PE3YIbTATE YErO pacTBOp MO-
temHen. KakoBa npuynHa U3MEHEHUs1 OKPACKU THUAPOXUHOHA?

A. T'upOXUHOH NPUCOETUHII 2 3JIEKTPOHA.

b. I'uapoxnuHOH OKUCITHIICS.

B. 'uipoXuHOH IpHCOEANHUI 2 aTOMa BOIOPOa.

I'. I'napoxuHOH BOCCTaHOBUIICS.

. TuapoxuHoH oTaa1 2 aToMa BOJIOpOa.

3aoanue 2. Tlpoananusupyite GOpMYIIbl YKa3aHHBIX HIKE COCTUHEHUH M YKAXKHUTE, K KAKOMY
KJIaCCy BELIECTB OHH OTHOCSTCS:

A. JlukapOOHOBBIE KHCIIOTHI. b. TpukapOOHOBBIE KHCIIOTHI.
B. MoHOkapOOHOBBIE KHCTOTHI. I'. a-KeTokucnorsr. . I'uApOKCUKUCIOTBI.
(|ZOOH C|OOH C|OOH C|3OOH
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 HamMCaHHBIM HIDKE PEAKIHSIM ITOA00paTh (PEPMEHTHI. Y KaKHUTE KIacc.
3.1. COOH COOH

| | 32. coon CH
o DAJ] DAJTH, - | |

| I ?=O C=
CH CH

| 2 | (jH3 COZ I!I
COOH COOH
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3.3.  COOH COOH

THz ﬁ H
CHOH ( CH

| H>O |
COOH COOH

Hpa6uﬂbHOCn’Ib peweﬂuﬁ npoeeponie, conocmaeue ux ¢ omeemamul.

Bomnpocs! pi1s1 00cy:KIeHUst

1. MetaGonu3m, TMHEHHbIE U LUKIMYECKUE META00IMYECKHE MyTH, PETYISATOPHbIE (KIItoUe-
BbI€) ()EPMEHTHI.

2. Karabonu3m u aHaboiIM3M, pa3indus U B3aUMOCBSI3b MEKIY HUMHU.

3. Peakuuu neruapupoBaHusi Kak OCHOBHOM CIIOCOO OKHUCIIEHHS BelIecTB B opraHusme. I1u-
pPUIMH3aBUCUMBIE U (IaBUH3aBUCUMBIE neruaporeHassl. Ponb ButamunoB PP u B B okucnurens-
HO-BOCCTAHOBUTENLHBIX peakiuax. Cxemaruueckoe crpoenue kodepmentos HAJY, HAJD,
OAJl, DMH.

4. AnenunoBasi cucTeMa KJIETKH, ee yJacThe B dHepreruyeckom oomene. LleHTpanbHast poib
AT® B mporeccax, cBsi3aHHBIX ¢ 3arparoii sHepruu. CmocoObl cuHTe3a AT®: cyOctpaTtHOE,
OKHUCIUTENbHOE U poTocuHTEeTHYeCKOE (pochopunmpoBanue. [ToHnsaTHe 0 MakpoIprax.

5. OxucnutenbHoe nekapOokcunupoBanue [IBK. IlupyBarneruaporeHasHbiii  KOMILIEKC
(bepmenTshI, KOPEpPMEHTHI, CXeMa).

6. [ukn TpukapoonoBbix KUCHOT (LITK) kxak meHTpanbHbi MeTabonmueckuid myTh. JIokanu-
3anus pepmentoB L[TK, cxema mporuecca, pepMeHThI, KOHEPMEHTHI.

7. Heruaporenasubie peakunu L{TK kak MCTOUHMK BOAOPOJA JI1 CUCTEMBI TKAHEBOT'O JIbIXa-
Hus. JlekapOokcunupoBanue B nukie Kpebca kak mMexanu3m oOpa3oBaHust B kieTkax CO2 — Ko-
HEYHOI'0 IPOAYKTa KaTaboJu3Ma COeIMHEHUH yIilepoa.

8. ®ynkuuu L[TK: unTerpatuBHas, katabonuyeckas, aHaOOIMYeCKasi, SHEpreTHyecKas, BOJO-
pomioHopHas. Perynsanus. AHaruiepoTHyeckrue peakiyu.

JluTepaTtypa aJs NOATOTOBKH
OcHoBHasA
1. Buonocuueckas xumusi / B. K. Kyxra [u 1p.]. Mocksa : bunowm ; Munck : Acap, 2008. C. 133-139, 177-182.
Buonocuueckas xumust / A. J1. Taranosud [u 1p.]. Munck : Bei. mik. 2013. C. 90-102.
3. Koncnexm nexumii.

N

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

N =

3anaHus 1S CAMOCTOSATEILHOM PaGoThI

Jliia ycBOEHHUs MaTepuasa TeMbI clieyeT 0OpaTuTh BHUMaHUE Ha TO, YTO:

1. IITK npencraBnser co0oif KOHEUHBIH OOIIMI MyTh AJII OKUCICHUS MPOJYKTOB pacmaja
O€NKOB, )KUPOB U YTJIEBOJIOB.

2. ITK cayXUT MCTOUHUKOM CTPOMTENBHBIX OJOKOB JUIS MPOLIECCOB OMOCUHTE3a (TeM, aMu-
HOKHCIIOTHI, TJIFOKO3a U T. 1I.).

3. BONBIIMHCTBO TOIUIMBHBIX MOJIEKYJI BCTYNAIOT B IIUKJ B BUE aleTuiI-KoA.

4. B xoze peakuuii 1UKIIA BB IPOUCXOUT ACKAPOOKCIIIMPOBAHUE C 00pa3oBaHUEM KO-
HeyHoro npoaykra — COa.
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5. B pesynbrare 4eThpex ICTUAPOTCHA3HBIX pPEaKIUii BOCCTAHABIMBAIOTCS TPH MOJEKYIIBI
HAI" u onna mosnekyna ®AJl. DT BOCCTAHOBIEHHBIE NIEPEHOCYMKH OKHCIISIOTCS 3aT€M B IIEMH
MepeHoca 3JIEKTPOHOB BHYTPEHHEH MEMOpaHbl MUTOXOH/IPHIA.

6. UTK ¢yHKIHOHUPYET TOIBKO B a3POOHBIX YCIOBHSX, IOCKOJIbKY pereHepaiis BOCCTaHOB-
JICHHBIX KOPEPMEHTOB MPOUCXOAUT TOJIBKO MPHU MEPEHOCe MEKTPOHOB Ha O».

7. TlepeHOC 3JEKTPOHOB Ha KHCJIOPOJ COMPSDKEH C OJHOBPEMEHHBIM oOpa3oBaHueM AT
(oxucnuTenbHOe (ocdopmmmpoBanne). CKOPOCTh IUKIIA 3aBUCHUT, B TIEPBYIO OYepeib, OT dHEPTe-
TUYECKOTO 3aps/ia KJICTKH.

3adanue 1. Y 3KCIIEpUMEHTAIBHBIX YXUBOTHBIX HCCIEAOBAINA BJIMSHUE BUTAMUHOB Ha CKO-
pocth LITK. Ilpu oTcyTcTBUM Kakoro ButamuHa ckopocts peakuuii L{ITK He Hapymanacs?

A. llmanoxoOanaMuH.

b. TuamuH.

B. IlanToTeHOBas KUCIOTA.

I'. Hukotunamu.

. PubodiaBun.

3aoanue 2. B xone peakuuii nukia Kpedca npoucxoaut BoccTaHOBIEHHE KO(DEPMEHTOB ye-
ThIpex JerujporeHas. Ykaxure cyocrparsl LITK, npuyacTHble K MOSIBIEHUIO aTOMOB BOJOpOJA B
COCTaBE€ COOTBETCTBYIOIINUX KOGEPMEHTOB:

A. Lwutpar.

b. a-Kerormyrapar.

B. ®ymapar.

I'. Manar.

J. AkoHHTAT.

E. U3onuTpar.

K. Cykuunar.

3aoanue 3. llonbepure GpepMEHTHI K COOTBETCTBYIOIIUM PEAKIIUSIM:
1. Oxkcanoarnerar + aneruin-KoA + HoO — murpar + KoA-SH.

2. Mzouurpar +tHAJT" — a- kerormyrapat + HAJIHH' + COz,

3. Cykumnuin-KoA + I'’I® +H3PO4 < cykuunat + ['TO + KoA-SH.
4. dymapat + H20 <> manar.

A. @ymaparruaparasa. b. llutparcunTasa.
B. Cyxunnnn-KoA-cunrerasa. I'. M3omutparaeruaporenasa.

3aoanue 4. K xaxnomy pepMeHTy noadoepuTe COOTBETCTBYIONINI KOYEepMEHT:

1. CyknuHaTaeruaporesasa. A. ®MH.

2. HAIIH'H*-neruaporenasa. b. ®AJIL.

3. Manataeruaporenasa. B. HAT".

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

E. JIunoeBas xuciora.

HpCIGMJleOCmb pemeﬂuﬁ npoeeponie, conocmaeue ux ¢ omeemamul.

IIpoBepbTe Bamm 3HaHUA (CAMOKOHTPOJIb YCBOCHHS T€MbI)

3adanue 1. B nukiie TUMOHHOW KHCIIOTHI IS paciieruieHus anetuia-KoA ucmosb3yroTcs
BOCEMb (PEpPMEHTOB:
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1) nurpaTcuHTasa; 2) akOHUTATTUApaTa3a; 3) U30UUTPATAEIUIPOreHas3a; 4) o—KeTorinyrapar-
neruaporenasa; 5) cykunHmwi-KoA-cuHTeTasa; 6) CyKIMHATAErHApoTreHasa; 7) pymaparruaparasa;
8) ManataeruaporeHasa.

1.1. Hanmmmre XuMHYECKYIO peakiuio (cxema), KaTalu3upyeMyro KaKIbIM U3 3TUX (ePMEHTOB.

1.2. Kakoii kodepmeHT wiH KohepMeHTB HEOOXOAUMBI ISl pabOThI TPETHETO, YETBEPTOTO, IIIe-
CTOr0 ¥ BOCBMOT0 (hepMEHTOB?

1.3. Jna kaxporo u3 (EepMEHTOB YKaKUTE, K KAKOMY M3 MEPEUYHCICHHBIX HIKE THIIOB
NPUHAUICKAT KaTalu3upyeMas KM peakius: KOHJEHCalus, JAeruapaTaius, Tuaparanus,
IeKapOOKCHUIMPOBAHUE, OKHCITUTENbHO-BOCCTAHOBUTEIIbHAS peakius, cyocTpatHoe
dbochoprmpoBaHre, H30MEpPHU3ALIHSL.

1.4. Ykaxure, K KAKOMY KJIACCy OTHOCUTCS KaxIbli 13 (hepMeHTOB 1uKiIa Kpebca.

3aoanue 2. Y 3KCTIEpPUMEHTAILHOTO XHUBOTHOTO Ha ()OHE BHYTPUBEHHOT'O BBEIEHUS TIFOKO3BI
ompenenuian  cHkeHne axkTuBHOcTH QepmentoB LITK. Kakme coenuneHus —sBISIOTCS
HETOCPEJCTBEHBIMU UX UHTUOUTOpaMu?

A.HAJ®HH". B. HAT". B. HAIIHH".

I ATO. H. A1D.

3aoanue 3. byaer M TPOUCXOIUTh HAKOIUIEHHWE OKcayoalerara, €Clid K JKCTPakKTy,
conepkamemMy cyocrpatel, pepmenTsl U kKoepmenTsl LITK, nobasuts amerun-KoA? OObsicHHUTE
Bam otser.

3a0anue 4. B KIMHUKY TOCTaBUIJIM ITOCTPA/JIABLIMX BO BpeMs 3€MIIETPACEHUS], HAXOIUBIIUXCSI
6e3 mumum 10 mgueii. Mccnenoanus aktuBHOCTH (epmeHToB LITK (umTpar cuuTassl u anbda-
KETOorIyTapaT JAETHIPOreHasbl) B JIeHKOUMTApHOW (pakuMy KPOBU IMOKa3add PE3KOE CHUKEHHE
CKOPOCTH 3TOT0 Tporecca. Kakue mocneacTBust 370 UMeeT i OpraHnu3ma?

A. Obe3BOXHBaHUE.

b. Cumxenue ypous ATO.

B. CHmxeHue ypoBHs INIIOKO3bI B KPOBH.

I'. O6pa3zoBanue OOIBIIOTO KOJIMYECTBA SHJOTCHHON BOJIBI.

3a0anue 5. B oOpazoBanum auetun-KoA u3 mupyBaTra ydyacTBYeT MyJIbTHU(EPMEHTHBIN
KoMIuIeKkc. Bribeprre kodepMeHThI, He0OX0UMBIE JUIsl pabOThl ITOrO KOMILIEKCA!

A. ®MH, HS-KoA, TII®, HALT". B. ®MH, HS-KoA, TII®, HAT", JIK.

B. ®MH, HS-KoA, TII®, HAZI®*. T. ®AJI, HS-KoA, TII®, HAL", JIK.

JI. ®AJT, HS-KoA, TII®, HAT'.

OTBeTHI K pelIeHUI0 3a1aHuil

Jlna camonpogepku ucxo0Ho2o ypoeHs 3HAHUIL:

1-6, . 21-A. 22-T. 23-J1. 24-b. 25-B.

3.1 — nmerunporenasa, |. 3.2 — nexapOokcunaza, IV. 3.3 — meruapartasa, IV.

Jlna camocmoamenvhou padomel:

1—A2—BT,EEXK3—(1-52-1,3-B,4-A).4—(1-5,2-A,3-B,4-5,
B, T, I, E).

JlabopaTopHasi padora (60 MUHYT)

HNHCTpYKIUSA K NPAKTHYECKOMY 3aHATHIO

Pa6ota 1. H3yuenue ¢pynkyuonuposanus L{TK no yoviniu ayemun-KoA

Ipunyun memooa. Ilepsriit stan LITK — peaxnust konaeHcanuu anetwi-KoA ¢ okcanoarie-
TaTOM, KOTOpasi OCYILECTBIIAETCS LUTparcuHTa3oi. OOpa3oBaBIIasics JUMOHHAs KUCIIOTA MOJBEP-
raercsi NMPEeBPALICHUI0 B LHUKIE TPUKApPOOHOBBIX KHCIOT, a ocBoboauBiuiicss KoA-SH moxHO
OTIpeIeNsATh, UCIONB3Ys peakTuB PDosvHa (MosIBiIsSIeTCS cUHEe okpaiuBaHue). Ecnu OnokupoBaTh
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LITK manoHoBo# kucinoToi, To anetuin-KoA ne ucnonsdyercs 1 KoA-SH ne obOpasyercs. s pa-
OOTBI CIIOJIB3YEM FOTOBBIN TOMOT€HAT MEYEHHU.

Cxema IMoCTaHOBKHM OITBITA:

Conep:xxumoe npooupok KounTtpoas (M) OmnbIT (M)
®ocodarnslii 6ydhep pH=7,4 2,0 2,0
P-p anetmin-KoA 0,5 0,5
P-p okcanoanerara 0,5 0,5
P-p manoHOBO#M KHCIIOTHI 1,0 —
DU3NOIOTUYECKUH P-P — 1,0
I'omorenar neuesu 0,5 0,5

NukyOanust 10 MUHYT TP KOMHATHON TeMIIepaType
Peaktus ®onnna A 0,5 0,5
Peaxtus ®onmua b 0,5 0,5

Pe3yabTaThl (OKpacka pacTBoOpoB):

BriBOa:

Pabota 2. H3yuenue ¢pynkyuonuposanus I{TK no oopazosanuio yenekucnozo 2aza

Ipunyun memooa. Ilpu oxucnenun aunetmi-KoA B LITK oOpasyercs yriekucisiii ras, Ko-
TOPBII CBA3BIBAECTCS TUIPOKCUIOM KaJbIUsS U ONpelesieTcs Ipu A100aBIeHNN CEPHOU KUCIOTHI O
BBIJIEJICHUIO ITy3bIPHKOB Ta3a.

CxeMa oCTaHOBKH OITBITA:

Conep:xumoe npooupoK KonTpous (M) OnbIT (M)
®ocdarusiit 6ydpep pH=7.,4 2,0 2,0
P-p anetmin-KoA 0,5 0,5
P-p okcanoauerara 0,5 0,5
P-p manoHoBO# KUCTOTHI 1,0 —
WHuKyOanmoHHBINH pacTBOP — 1,0
P-p Ca(OH): 1,0 1,0
TI'omorenar neuenu 0,5 0,5
Nukybanust 10 MUHYT IPU KOMHATHOM TeMIiepatype
0,1H p-p cepHOI KUCIOTHI 1,0 1,0
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PesyabTaTsl (BblACICHHE YIJIEKHCJIOTO ra3a):

BriBOI:

Pabora 3. H3yuenue ¢pynxkyuonuposanua L[TK no oobpazoseanuro 60ccmanoéumenbHbX
IKEUBATICHM 08

Ipunyun memooa. Ilpu oxucnenun anetuin-KoA B LITK obpasyercs 8 atromoB Bosopoaa, Ko-
TOpPbIE OTIIEIUISIFOTCS MPU YY4aCTUU COOTBETCTBYIOIIMX JETHAPOTreHa3, B KayeCTBE aKLENTopa HC-
nosib3yercs 2,6-muxnopdenomnaaoderon (2,6-IXDU). Ecnu nukn dyHKimonupyer, To 2,6-AXDPU
BOCCTAHABJIMBACTCS U 00ECLIBEUNBACTCSI.

Cxema IOCTaHOBKH OIBITA:

Coaepxxumoe npodUpox KonTpous (M) OnbIT (M)
®ocdarnsrii 6ypep pH=7,4 2,0 2,0
P-p anernn-KoA — 0,5
P-p YK — 0,5
JuctuirpoBaHHas BoJa 1,0 —
T'omorenar neuenu 1,0 1,0
0,0011 p-p AXDOU 1,0 1,0

Nuky6anust 15-20 MUHYT IpH KOMHATHOM TeMIieparype

Pe3yabTaThl (OKpacka pacTBOpPOB):

BriBOa:

Iloonucwv npenooasamens:

8. TEMA: BUOJIOIT'NMYECKOE OKUCJIEHUE. OKUCJIIUTEJIBbHOE
POCPOPUJINPOBAHUE

AKTYaJIbHOCTH T€MBbI

3HaHue npolecca OKUCIEHHUs BOAOPOAa B MUTOXOHIPHIX C 00pa30BaHNEM SHJIOT€HHOM BOJIBI,
KOTOpPO€ TMPOTEKAeT C BBIACICHHEM 3HAUUTEIFHOTO KOJIMYECTBA DHEPrHH, 3amacaeMod B
Makpospruueckux cBs3six AT®, HeoOXoAMMO [UIsi MOHMMAHUS OCHOBHOTO IYTH YTWJIM3AalUU
KHCJIOPO/Aa B KJIETKE B HOPME M TATOJOTHH. | MTIOPHEPreTHYeCKHe COCTOSIHHS, BO3ZHHKAIOIINE B
pe3ynbraTte HapyuieHus paOoThl JbIXaTENbHON IIEMH, HAPYIICHUS COMPSHKEHUS JAbIXaHUA H
dbochopmnpoBaHus, HEIOCTATOYHOTO TOCTYIUICHUSI CyOCTpAaTOB OKHCJICHUS, JIEKAaT B OCHOBE
pa3sBUTHs MHOTMX HAaTOJIOTHYECKUX CcOCTOsHUM. JledyeHne mocinenHux TpeOyeT YeTKoro
npeAcCTaBiIeHUsT 00 OKHCIUTENbHOM (ochopmMpoBaHUUd, O CHOCO0AX €ro  peryJsiuy,
HHEPreTUYECKO IEHHOCTU CyOCTPaTOB, MOCTABISAIONIMX aTOMBI BOJOPOJA B JBIXaTEIbHYIO IIETb.
Hekortopeie u3 Hux (cyoctpatel nukia KpeGca — muTpaT, CyKUMHAT) HCHOJB3YIOTCA IS
KOPPEKIIMH METa0OIUYECKUX HAPYILICHHH.

He MeHbIIyI0 3HAYMMOCTH JJISl TIOHUMAHUS MOJICKYJSIPHBIX MEXaHHU3MOB 00€3BPEKHBAHUS
TOKCHUYECKUX BEIECTB, JIEKAPCTBEHHBIX MpenapaToB, APYrUX KCEHOOMOTHKOB, CHHTE3a HEHACHI-
IICHHBIX XUPHBIX KACJIOT B OpPTraHU3ME YEIOBEKa MMEET APYrod IMyTh YTHIIM3AIWU KHCIOPoa, KO-
TOpBIA (PYHKIIMOHMPYET B SHAOIUIA3MATHYECKOM PETHKYIYME KJIETOK - OKCUI'€Ha3Has WJIM MHUKpPO-
COMaJIbHAsl CHCTEMa OKUCIICHUS.
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Iean 3anaTHA

[TonyuuTs mpencTaBieHUE O JOKATU3AIMH, CTPOCHUH W (QYHKIIMOHUPOBAHUU KOMIIOHEHTOB
IBIXaTeIbHOM MMM W CHUCTEMbl ~ MHKPOCOMHOTO  OKHCJICHHS, 00  OKHUCIHTEIHLHOM
dbochoprmmpoBaHun. Y CBOUTb, UTO CONMPSDKEHUE NbIXaHUS U (pochopuiarpoBaHust CITyKUT OCHOBOM
HOPMAJIBHOTO dHEpProodecnedeHus KIeTkiu. HayduThCs MPUMEHSITh 3TH 3HAHUS NP MOCIEAYIOIIEM
M3y4YEHUHU KJIETOYHOTO METa0oIM3Ma.

TpeboBaHus K MCXOJHOMY YPOBHIO 3HAHUIA
na nonnozo yceoenus memvi He0OX00UMO HOGMOPUMb U3

—  obweil xumuu.

* TJIOHATHS  «OKUCIIEHHE» (COKUCIIUTENb»), «BOCCTAaHOBJIECHUE» («BOCCTAaHOBUTEIbY),
«OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIE PEAKLIUNY, «PEJOKC-TIOTEHIIHAI), «MAKPOIPTHUECKAs CBSI3bY,
«MaKpO3Pru»;

—  OUOOP2AHUYECKOU XUMULL:

= crpoenue AT®D, ee poib Kak YHHUBEPCAIBHOTO Makpospra; 6apOuTypoBas KHCIOTa U ee
IIPOU3BOJIHBIE;

"  Yumonozuu: — CTPOCHUE MUTOXOHPUAITBHON MEMOpPAHHI,

—  Ouoxumuu:

* KJacC OKCHJOpeAyKTa3bl, MUPUIUH- U (pIaBUH3aBUCUMBIE JI€TUIPOreHa3bl, CTPOCHUE U
dyukuonuposanne HAJTY, ®MH, ®AJI; BogopooHopHas yHkuus rukia Kpebea; cybeTpars
IITK, nocraistomye BOJOPO/ B IbIXaTEIbHYIO LIETIb.

JIJ1s1 IpoBepPKYU UCXOAHOT0 YPOBHS 3HAHUI BBINOJIHHUTE CJIeIYIONIUE 32/1aHUS:

3aoanue 1. Kakue U3 npUBEIEHHBIX YTBEPKIEHUHN HE XapakTepusyorT ATO?

A. TlypuHOBBII HYKJICOTH]L. B. meer nBe ryanuiuHdochaTHbIe CBSI3U.

b. YHuBepcanbHbBII Makpodpr B KJIETKaX. I'. Umeet nBe pochoaHruapuaHbIe CBA3H.

J1. SIBnsiercs hopMoii 3anacaHus, XpaHEHUs U Iepeayy SHEPIHH B KJIETKaXx.

3aoanue 2. Kakue u3 Hke nepeuncieHubix cyocrpatos LITK He sBisitoTcs moHopamu Boo-
poJa Juid AbIXaTenbHOM nenu?

A. CykuuHar. b. [utpar. B. U3onuTtpar.

I'. dymapar. M. Okcanoarerar. E. Cykunnaunn-KoA.

3aoanue 3. Hamumure popmyny ATD, 0003HaAUUB MaKpOIPTUUECKHUE CBSI3H.

3aoanue 4. B nuxne Kpebca nporekaroT yeTbipe 1eruaporeHa3Hble peaKiuu:

A. U3onutpar — o-kerormyrapar.  b. a-Kertormyrapar — cykuuania-KoA.

B. Cykuunar — ¢gymapar. I'. Manar — okcaioarierar.

4.1. Ykaxxute COOTBETCTBYIOIUHN KaXA0N peaknu (pepMeHT.

4.2. YKaxuTe COOTBETCTBYIOUIMN KaX /101 feruaporeHase KohepMeHT.

4.3. OTHecuTe KaXAylo JAETUAPOTreHas’y K paspsiiy Ju00 MUPUAMHOBBIX, MO0 (PIaBUHOBBIX
JETUPOTeHas.

Hpa@uﬂbHOCWlb pemeHuﬁ npoeepbnie, conocmaeue ux ¢ omeemamu.

Bonpocs! nuis1 06cyxneHust

1. TkaneBoe IbIXaHHE — MPOIIECC OKUCICHUST BOJIOPOJA CyOCTpPaTOB B JABIXATEIHHOM IIETIH C
o0Opa3oBaHHEM SHIOTEHHON BOABI B KieTKax. OTinuuns oOpa3oBaHUs BOJIBI B MPOIECCE TKAHEBOTO
JBIXaHUS OT TAKOT'O K€ Tporiecca in Vitro.

2. CTpoeHHEe KOMIIOHEHTOB JBIXaTENbHOM 1IeTH, KOMIUIEKCH (ePMEHTOB, KOPEPMEHTHI, Me-
XaHU3M (PYHKITMOHUPOBAHHSI.

3. Cxema npIXaTeNbHOUM IlemH, MYyHKTHI (ochopunupoBanus, MexaHu3M (OpPMUPOBAHUS
AIEKTPOXUMHUUYECKOTO IMMOTEHIHANIA.
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4. Mexannsmbl MUTOXOHIpHAIbHOro cuuresa AT®. H-ATd-cunraza. ConpspkeHue mporec-
coB JpIxaHus U (ocoprmpoBaHus. XeMuocMoTuueckas Teopust Mutuemna. Koaddurment docdo-
pumpoBanust (P/O) ai1st pa3nuuHbIX CyOCTpaToB, MOCTABISIOMIMX BOAOPO/] B IBIXATEIBHYIO IICTb.

5. Perynsuus paboThl ApixarenbHoi nenu u H -AT®-cunrassl.

6. I[lpuyuHBI pa3BUTHS THUIIOIHEPIrETHUYECKUX COCTOSHUM. Pa3o0iieHue OKUCIUTENEHOTO
dbochoprmmpoBanus (MexaHu3M, pa3oOmuTenan). MHruOUTOpsl MmepeHoca 3JIEKTPOHOB U OKHCIIH-
TEJNBHOTO (pochopHIUpOBaHHUS.

7. MukpocoMaiabHO€ OKUCIIEHUE, €r0 POJib B KIIETKE.

JlutepaTypa 1151 IOATOTOBKH
OcHoBHas1
Buonoauueckaa xumus / B. K. Kyxra [u 1p.]. Mocksa : brrom ; Musack : Acap, 2008. C. 134-154.
Buonoauueckan xumms / A. 1. Taranosud [u ap.]. Musck : Bemm. mik., 2013. C. 76-89.
3. Koncnexm nexkuuii.

N

JlonmoaHuTeAbHAS
1. Mappu, P. bBuoxumust uenoseka / P. Mappu [u ap.]. Mocksa : Mup, 1993. T. 1. C. 111-139.

3aganus 1J151 CAMOCTOATEILHON padoThI

Jl11s ycBOEHUS TEMBI HEOOXOIUMO YSICHUTb, UTO:

1. Oxkucnenue BOIOpOAAa B IIENM TKAHEBOI'O JbIXaHUS SBJISETCS OCHOBHBIM HCTOYHUKOM
SHEpruu s peakiuu cunreza ATO.

2. Ilpomecc oOpa3oBaHusi BOABI B OPraHMW3ME M BHE €0 COBEpIIAeTCs ¢ BbaeneHueM 210—
230 x/I»x/MO1b SHEPTUH.

3. B opranusme cunte3 H2O mpoucxXomuT Mpu y4aCcTHH ABIXaTEIbHON IIETIH.

4. Yactp sHepruu 3toro npoiecca (= 40 %) ucnonb3yercs Ans peakuu cunreza ATO.

5. Peakius okucieHnust Bogopoja cyocTpaToB B AbIXaTEIbHON LIENIU B OpraHU3MeE COTpsIKEHA
C MPOIIECCOM OKUCIUTENbHOTO (ochopuupoBanus (curre3 ATD u3z AJID u HaPOs).

6. Koodpduuuent dpochopunuposanus (P/O) — 310 ymcno monerd nornomeHaoro @y, no-
wieowiux na oopazoseanue AT®, B pacuere Ha OJUH aTOM KHCJIOPO/A, UCIIOJIb30BaHHBINA B MPOLIEC-
Ce TKaHEBOIO JIbIXaHUSI.

3a0anue 1. HanummuTe cxemy AbIXaTENbHOW LENH sl CyOCTpPaToOB MUPUANH3ABUCUMBIX J1€-
ruaporeHas (ManaaT, O-KeTOrsyTaparT, U30UuTpar). YKaxure KodgpduuueHT GochopuinpoBaHus.

3aoanue 2. Hanummre cxeMy JAbIXaTeIbHOW LIETIH JUISl CyOCTpaTOB, AETUAPUPYEMBIX C yda-
crueM ®A/l. Ykaxure koapdpuuueHt gochopunupoBanus. Ckoiapko ATD Oyaer cuHTE3MpPOBAHO
MIPU OKUCJICHUH 5 MOJIb CYKIIMHATa?

3aoanue 3. Kakoe (kakue) M3 NpHUBENEHHBIX yTBep)KIeHMM BepHO? IlocimenoBaTenbHOCTDH
pacnosoKeHUs] KOMIIOHEHTOB JIbIXaTeIbHOM 1IETH ONPEeIIsieTCs:

A. X¥MHUYECKOH CTPYKTYpOU NEPEHOCUYHKA DJIEKTPOHOB.

B. Benuunnoii peokc-norernuana (Eq).

B. Benu4nHoii IPOTOHHOTO 3JIEKTPOXMMHUYECKOro roTerurana (ApuH™).

I'. SIBnsieTcsa MpOU3BOIBHOM.

3aoanue 4. llombepuTe K KaXKIOMY KOMIUIEKCY MABIXaTE€IbHOW IEMU COOTBETCTBYIOIIUI
HeOEJIKOBBIN KOMITOHEHT:

1. HAIH'H" : yOuXuHOH OKCHIOpENyKTa3a. A. DAL
2. YOUXHHOI : UTOXPOM C OKCUJOpEAYKTa3a. b. I'em.
3. CyKuuHaTAeruiporeHasa. B. ®DMH.
4. IIuTOXpOMOKCH/Ia3a. . HAT".
1. Tem, Cu?*.
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3aoanue 5. Ilogbepute K 3TUM ke (hepMEHTATUBHBIM KOMILJIEKCaM (CM. 3ajaHue 4) COOTBET-
CTBYIOIIIME UHTHOUTOPHI:

A. luanuner. b. CO. B. HS. I'. Asun Hatpus. JI. AmMuran (6apOuTypoBas KMCIIOTA).

E. Porenon. K. Autumunun A. 3. Masonar.

Hpa6UﬂbHOCl’l’lb peweyuﬁ npoeepbnie, conocmaeue ux ¢ omeemamul.

IIpoBepbTe Bamm 3HaHuA (CAMOKOHTPOJIb YCBOCHHS T€MbI)

3aoanue 1. Kakoe (kakue) W3 NMPHUBEIACHHBIX YTBEPXKIACHHH, COTJIACHO XEMHOCMOTHYECKOM
Teopun Mutuesia, HEBEpHO?

A. B mpouecce (yHKIMOHUPOBAHMS JBIXATENLHON LEMH MPOMCXOAUT meperoc H' yepes
BHYTPEHHIOIO MEMOpaHy B MaTPUKC MUTOXOHAPHIL.

b. DOueprus, Beiesnstomasicsa npu Tpancnopte aiekTpoHoB I, 111, IV komiuiekcamu apxareinbHOM
LIETIH, UCTIOIB3YETCs Ha MepEeKauuBaHUe IIPOTOHOB U3 MAaTPUKCA B MEKMEMOpPaHHOE POCTPAHCTBO.

B. B npouiecce TkaHEBOTO JbIXaHUS HAa BHYTPEHHEH MeMOpaHe MUTOXOHApPUH (opMupyercs
IIPOTOHHBIN NIEKTPOXUMUYECKUN ITOTEHIINAI.

I'. DHeprust 31€KTPOXMMHUYECKOTO MOTEHLMAAa HA BHYTPEHHEH MHUTOXOHAPUAIBHON MEM-
OpaHe UCoib3yeTcst Ui paboThl V KOMILIEKCa.

J1. OOpaTHBIif TOK MPOTOHOB U3 MEKMEMOPAHHOIO MPOCTPAHCTBA B MATPUKC MO MPOTOHHBIM
kananaMm H'-AT®-cuurassl conpoBokaaercs cuarezom ATO.

3adanue 2. Kakue u3 ciienyronux yreepxiaenuii xapakrepusytor H-AT®-cunrasy?
A.V pepMeHTHBIN KOMIUIEKC Ha BHYTPEHHENH MEMOpaHe MUTOXOHPUH.

b. Uurubupyercst OTUrOMUIITHOM.

B. Nmeet npoTOHHBIE KaHAJIBI.

I'. Moxet nposiBiate AT®-a3Hyt0 aKTUBHOCTb.

J1. [lepexoaut B pabouee COCTOSTHUE MO/ BIUSIHUEM JBIKYIIHUXCS UEpPE3 HEE IPOTOHOB.
E. Nurubupyercs aTpakTHIO3UIOM.

3aoanue 3. Ilpouecc TKaHEBOTO AbIXaHUS CTUMYJIUPYETCS MPH 100aBICHUN K CYCIIEH3UU MHU-
TOXOHIPHIL:
A ATO. b. A1®. B. KCN. I'. bapGutyparos. . 2,4-TuautpodeHnona.

3aoanue 4. IlpyunHaMy TUIIOSHEPTETUYECKUX COCTOSIHUM (HapymieHue cuHte3a ATd) B Mu-
TOXOHJAPUSAX MOTYT OBITb:

A. HegoctaTtok cy0cTpaToB TKAaHEBOT'O JIbIXaHHUS.

b. HepgocraTok kucnopona.

B. 136b1TOK BUuTamMuHOB PP 1 Bo.

I'. lo6GaBieHne K U30IMPOBAHHBIM JbIIIAIIMM MUTOXOHJIPHUSIM OJIUTOMUIIMHA.

J1. Huskas konuentpanus AJI® B MaTpukce MUTOXOHIPHH.

E. Pazo6mienue ¢ yuactuem 2, 4-nuHUTpOdEHONA.

3a0anue 5. B KAMHUKY MOCTYIWIIA MAIIMEHTKA C OTPaBI€HUEM CHOTBOPHBIMHU IpenapataMu —
MIPOU3BOIHBIMU OapOUTYpoBOM KUCIOTHL. Kakue coennHeHus Hy*KHO BBECTH OOJIbHOW Ui BOCCTa-
HOBJICHHS TKAaHEBOT'O JbIXaHUs Ha IEPUOJ BBIBEJICHUS CHOTBOPHOTO Ipenapara u3 opranusma?

A. M3ouurpar. b. Aumn-KoA. B. Manar. I'. CyknuHar.

3aoanue 6. CtyaeHTHI B JabopaTopHOU paboTe in VItro mccmemoBany AeiHCTBHE MajaoHaTa Ha

psn pepmenToB nukia Kpedea. Hakoruienne kakoro Mmetabonnta OH| 0OHAPYKUITH?
A. Manar. b. M3ouurpar. B. Cykuunar. I'. Cykumnun-KoA. [I. a-Kerormyrapar.
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3aoanue 7. Cxonbko Moib AT® MOXeT CHHTE3UpOBaThCs MPH OKUCICHUU | MoJb cydcTpara
B YKa3aHHBIX mpoleccax?

1. Auermi-KoA — CO2 + Hz0. A. 4 Mo,
2. Cykmuuar — HIYK. b. 10 mo7b.
3. a-Kerormyrapar — IIIYK. B. 7,5 mons.
4. M3ouMtpar — CyKLMHAT. I'. 6 MoJIb.
. 24 mons.

5. Cykmunat — CO2, H20.

OTBeTHI K peleHnIo 3aaHuii

/Jlna camonpoeepku ucxo0nozo ypoeHsa 3HaAHUIL:

1—B.

2—5b, I, 1, E.

4.1 — (A — m3omutpar [AI'; b — a-kerornyrapat HI'; B — cykuunar Al; I' — manat IT).

4.2 — (A-HA"; b-HAL", ®AJI, TIID, KoA, nunoepas kuciora; B — ®AJ[; I' — HATY).
43— (A, b, I' — mupuaunossie [AI'; B — daBunosas JII).

Jlna camocmoamenvhou padomel:

1— Plo=25.2—"lo=1,5, cunresupyercs 7,5 AT®.3 —b. 4 — (1 -B;2 - B;3 - A;
4-M).5—@A-,E2-K;3-3;4—A,5,B, ).

JlaGoparopHasi padora (60 munyr)

HNHCcTpyKIus K NPAKTHYECKOMY 3aHSITHIO

Pabora 1. H3yuenue peaxkuyuii okucaiumenvhozo pocgpopunuposanusn

Ipunyun memooda. Tlpyu OKHCICHUH PA3IUYHBIX CYOCTPAaTOB B JIBIXaTEIbHOW IEMH BBICBO-
00XKIIaeTCsl SHEPTHs, YaCTh KOTOPOU MCIOJIB3YETCS HAa PEAKIIUI0 OKUCIUTEIBHOrO (hochoprinpoBa-
Husl. CTerneHp MocaeIHero (IHepreTHYecKas EHHOCTh CyOCTPaToOB) ONMpPEeIseTCs 0 yObIIH HEOP-
rannueckoro docdara (koapdunuent P/O = 1,5-2,5). Ucnonb3ys pasnuunbie cyOcTpathl (105104-
Has, SIHTapHas, AacKOPOWHOBas KHUCIOTHI), OLEHUBaeM d3(PPEKTHUBHOCTh OKUCIUTEIBHOTO
docopunupoBanus. Coaepxanue GochopHON KUCIOTHI OMpEeNsieM B PEeakuu ¢ MOJIUOAATOM
aMMOHWUSI U PEIYIUPYIOIIUM PaCTBOPOM aCKOPOMHOBOM KHCIIOTHI IO MHTEHCUBHOCTH OKPAaCKH 00-
pasyroleiics MO0 IeHOBOM CHHHU.

Xoo pabomei. B uetbipe npoOUpPKU BHOCST PEAKTUBBI COITIACHO CXEME:

KonTpounb OnbIT
Coaepxumoe npodOHpoK
1 (M) 2 (mm) | 3 (mm) (4 (m)

WNukybanmonHas cMech 1,0 1,0 1,0 1,0
DU3NOIOTNYECKUI pacTBOP 0,5 — — —
PacTBop S0109HON KUCITOTHI — 0,5 — —
PacTBOp sSsHTapHON KHUCIIOTHI — — 0,5 —
PacTBOp ackOpOMHOBOM KHUCIOTHI + IIUTOXPOM C — — — 0,5
CycrieH3us MUTOXOHJIPHIA 0,5 0,5 0,5 0,5

WukyO6anus 10 MUHYT IpH KOMHATHOM TeMnepaType, 3aTeM J00aBIsSIoT
PactBop TpuxiopykcycHoit kucinotsl (TXY) 1,0 1,0 1,0 1,0
PactBop Monnbmara aMmmoHus 0,5 0,5 0,5 0,5
Penynmpyromuii pactBop @ucke u Cydbappoy 0,5 0,5 0,5 0,5

Cogepxumoe Bcex MpoOHupok pa30aBUTh BOJIOH B 8 pa3

Wuky6anust 10 MUHYT.
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PesyabTaTsl:

— UHTEHCUBHOCTh OKPACKH IO YeThIpeXO0anbHOH IIKae:

— ko3 umuent P/O:

PaGora 2. H3yuenue enuanusn 2,4-ounumpogenona (2,4-IH®) na okucaumenvnoe gocgo-
punuposanue

IHpunyun memooa. 2,4-JTH® — pazobmmrens GochopuIrpoBaHus, COMPSHKEHHOTO C OKHC-
nenueM. OO0 aghgpexkmuenocmu oxucnurensHoro GochopunrpoBanus CyIaT 1Mo yObUIM B UHKYOa-
IIMOHHOM Cpejie HEeOPTaHUIeCKOro (pocdara, KOTOPHIA ONpeaesseTcs, Kak onucano B padore Ne 1.

Conep:xumoe npooupoOK Kontpoas (M) | OnsiT (M)
PactBop 5106,109HOM KHUCIOTHI 0,5 0,5
Pactop 2,4-JITHO — 0,5
DU3HOIOTHYECKUI PACTBOP 0,5 —
CycrieH3ust MUTOXOHJIPUIA 0,5 0,5

Wuky6anus 10 MUHYT IPH KOMHATHOM TeMIiepatype
PactBop TXVY 1,0 1,0
PactBop MonmbmaTa aMMOHHS 0,5 0,5
Penyuupyromuii pactBop 1,0 1,0

Pe3yabTaThbl (MHTEHCHBHOCTH OKPACKH):

PaGora 3. Omkpvimue anvoecudoezuopozenasvl 6 mojioke

®epMeHT BbIpabaThIBa€TCsI MUKPOOPTaHU3MaMHU, MONAJAI0IIUMU B MOJIOKO u3BHE. [lo xumu-
YeCKOH MpHUpOJe OH OTHOCUTCS K (PJIaBOMPOTENHAM, CIIOCOOHBIM OKHCISATH JIbJETUIbI, B YACTHOC-
TH, popmanpaerua. [lpu gobGaBieHUH K HEKUISTYEHOMY MOJOKY (opManblIeruia U METHIEHOBOU
CHHHU aNbJeTUAJIerHIporeHasa OKUcisieT GopMalbIeTil B MypaBbHHYIO KUCIIOTY, a OCBOOOXKIat0-
IIMeCs IPU ATOM IIPOTOHBI U 3JIEKTPOHBI MIEPEHOCATCS HA METHIIEHOBYIO CHHb, BOCCTAHABIINBAs €€ B
OecIBETHOE COeIMHEHHE.

Xoo pabomui. B oy mpoOUpKy BHOCAT 15 Kamenb KUISTYEHOT0 MOJIOKa, B Apyryto — 15 ka-
nesib HEKUIAYeHoro. B kaxayto npoOupky BHocAT no kamie 0,4% pactBopa Gopmaibaeruia u mno
kame 0,01% pactBopa MeTuieHOBOM cuHU. [IpoOHpKH BCTPSIXMBAIOT M 3aKpPbIBAIOT MPOOKAMU,
9TOOBI CO3aTh OTHOCUTENILHO aHA3POOHBIE YCIIOBHSL.

[Ipo6upxu nmomemaroT B TepMocTart npu 37 °C 1 0TMeUaroT yepe3 5 MUH MOCTETeHHoe o0ec-
[[BEYMBAaHNE METUJICHOBON CHHH.

PesyibraTsl:
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PaGora 4. Oonapyxncenue kamanazol Kposu
B nporecce TkaHeBoro ApIxaHus oOpas3yeTcs HE TOJbKO BOJA, HO U TOKCHUYHAS JJISl KJIETOK
MEePEKUCh BojiopoJia. Pa3iiokeHne mepekncu BOIOpoaa KaTaTHu3uPyeTcsi TeMcoiepKaumM GhepMeH-
TOM — KaTaJia30ii: KaTamasa
2 H2 02 —— 02+ H20.

Xoo pabomwi. B npobupky BHOCAT 10-15 xanens 3% H202 u 1 xamio kpoBu. OTmeyaroT
BBIJICTICHUE ITY3BIPHKOB KUCIOPOIA.
Pe3yabTarhl:

PaGora 5. Omkpvimue nepoxcuodazl

Kak u karanaza, mepokcugaza — remcojaepxamuid gepment. Ilepokcnnaza karamusupyer
OKHCJICHHE HEKOTOPBIX BEIecTB ((heHobl, apoMaTHYeCcKue aMUHbBI) B IPUCYTCTBHU MEPEKUCU BO-
nopona. B opranumsme MIIEKONUTAIOMIMX MEPOKCUAA3HOM aKTUBHOCTHIO 00Ja/lal0T IeMOTJIOOUH,
MHOTJIOOWH M HUTOXPOMBI. OO aKTUBHOCTH MEPOKCUAA3Bl MOXKHO CYAUTH MO U3MEHEHUIO OKPACKU
I'BasKOBOM CMOJIBI B IPUCYTCTBUU MEPEKUCH BOJIOPO/IA.

Xoo pabomwi. B 1Be pOOMPKH HAIMBAIOT IO 5 Karelb 1% pacTBopa rBasKOBON CMOJIBI HITU
1% pactBOpa OeH3UAMHA B JEASHONW YKCYCHOU KUCIOTE U 1o 5 kamens 3% pactBopa H202. B nep-
BYIO IpOOUpPKY 100aBisIOT | Karumo KpoBH, Bo BTopyto — | xarutto H20. Habmromaror 3a u3mene-
HUEM OKPACKH.

Pe3yabrarhl:

BrIBOABI.

Iloonucwe npenooasamens:

9. TEMA: IEPEBAPUBAHUME YT'JIEBOAOB. I'TIMKOI'EHE3 U I'NIMKOT'EHOJIN3.
I'VIMKOJIN3 ! CIIMPTOBOE BPOXKXEHUE. OTIPEJAEJIEHHUE IIBK B MOYE

AKTYaJIbHOCTb TEMBbI

B npaxTuke Bpaya BCTpedaroTcsi 3a001€BaHUs, COTPOBOXKIAIOIINECS HAPYILICHUEM IepeBapu-
BAHMS WM BCACBIBAHUs YIJIEBOAOB NUIIM. /IMarHOCTHMKA 3THUX COCTOSIHUM WM IPABWIIBHBIA MOAXOM K
JICYEHUIO OCHOBAaHbI Ha 3HAHUAX, IOJIYYEHHBIX Ha 3TOM 3aHATHUH. COCTOSHUE THUIIOKCUHM YacTO
BCTpeyaeTcsl MpHu 3a00JIeBaHUSIX BHYTPEHHHUX OpraHoB. IlepecTpoliki BHYTPUKIETOYHOTrO OOMEHa
IIPU TAKUX COCTOSIHMSAX 3aTParvBaroT U Mpoliecc IMKoiau3a. Pa3Hble opraHbl 0071a1al0T HEOJUHA-
KOBOH CIOCOOHOCTBIO aJlaliTUPOBATHCS K TMIIOKCHHU, YTO U JIEKHUT B OCHOBE HAlpaBJICHHOI'O Bpa-
4eOHOI0 BMENIAaTeIbCTBA. 3HAKOMCTBO C MPOLIECCOM TINIMKOJIN3a JaeT NPEJCTaBIeHUE O BO3MOXKHO-
CTSIX SHEPTeTHYECKOro 00ecredeHus KJIETOK B aHa3POOHBIX YCIOBHUSX.

ean 3ansaTUs

3akpenuTh 3HAHUS MO CTPYKTYPE YII€BOJOB KMBOTHBIX TKAaHEH M PACTUTENBHBIX YIJI€BOIOB
nuy. ChopMupoBaTh MpeAcTaBiIeHHE 00 0COOCHHOCTSIX MEepEeBAPUBAHMS YTIIEBOIOB, TPAHCIIOPTA
TJIIOKO3BI B KIIETKH, O MOJIEKYJISIPHBIX MEXaHHW3Max ACTIOHUPOBAaHUS M MOOWIM3AIMU TIMKOTEHA,
(bU3HOIOTHYECKOM 3HAUYEHUHM W PETYJSIUUA JITHX TPOIECCOB. YCBOUTH aHA’POOHBIE MPOIECCHI
OKUCJICHUS TJIFOKO3bI M UX 3HAYCHHUS.
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TpeGoBanus K HCXOAHOMY YPOBHIO 3HAHUH

s nonnoco yceoenust memol He0OX00UMO HOSMOPUMb U3

—  Ou0OpeaHUYECKOU XUMUU:

= o0miee npeacTaBieHue o0 yrieBoaax;

*  XUMHYECKOE CTPOCHHE U CBOMCTBA MOHOCAXapu0B (TJIF0OK03a, TAIAKTO3a, (PPYKTO3a);
* CTPOCHHE OJIMrocaxapHJioB (MajabTO3a, JaKT03a, caxapo3a);

*  CTPOEHHUE rOMOIIOJINCAXaPUIOB (Kpaxmal, TIIMKOTeH, IEKCTPAHbI, [EJUTF0JI032);
*  THAPOJIU3 MOJIKMCAaxapuaoB in Vitro;

—  buoxumuu:

*  kiaccudukanus GepMEHTOB, MCXaHU3M JICHCTBUS, PETYIISIH aKTHBHOCTH;

= mytHu obpazoBanus AT® B kieTkax.

Il.]'[ﬂ MPOBEPKU UCXOTHOI'0O YPOBHHA 3HAHUM BBIIIOJIHUTE cJIeayrmue 3ajanns.

3aoanue 1. yKa}KI/ITC, KaKue€ MOHOCaxapuabl BXOJAT B COCTaB CICAYIOIIUX COCﬂHHCHHﬁZ

1. I'moxo3sa + riarokosa. A. JlakTo3a.

2. T'moxo3a + ¢pykrosa. b. ManbTo3a.
3. Tamakro3a + riroko3sa. B. Caxapo3a.
4. dpykTo3at riIroKo3a+ raiakTosa. I'. Papunosa.

3aoanue 2. Kakue u3 nepeyuciIeHHbIX HUXKE YIIIeBOJOB UMEIOT CBOOOIHBIN TMOJTyalleTaabHbIN
THJIPOKCIII ¥ OyAyT 00JIaIaTh BOCCTAaHABIMBAIOIIUMHI CBOWCTBAMU?
A. Caxapo3a. b. MansTo3a. B. Kpaxmar. I'. Jlakro3a.

HpCIGZ/lJleOCmb pemeﬂuﬁ npoeepbnie, conocmaesue ux ¢ omeemamul.

Bonpocsl 1151 00cyx1eHus

1. TlepeBapuBaHue yIJIEBOJOB, MPOAYKTHI, HAPYIICHUS MTEPEBAPUBAHUS M UX MOJICKYISIPHBIC
MEXaHU3MBbl, CUMIITOMBI, IIOAXO/bl K IMAarHOCTUKE U JICYEHUIO. POlb KJIeTYaTKU U MEKTUHOB B IH-
TaHUH YeJIOBEKa.

2. BcacblBaHuE IPOAYKTOB IEpEeBapHUBaHUS YIJIEBOJOB, MOJIEKYJIPHbIE MEXaHU3MbI, Hapy-
menust. Cyap0a BCOCABIIMXCS MOHOCAXapHI0B. TpaHCIIOPT TIIFOKO3bI B KJIETKH.

3. CuHTe3 IIMKOreHa, Ha3HaueHue, MOCIIE0BaTeIbHOCTh PEaKIMid, YHepro3aTpaThl U pery-
TISITTHSL.

4. Pacnan (pochoponus, THAPOIN3) TIMKOTEHA B NMEYEHU M MBIIILAX, [TOCIEI0BATEIbHOCTD
peakuui, perysanus.

5. I'mukxonu3, 6uosnoruyeckas poib, CyOKIETOUHAs JOKAIU3alKs, ITanbl (HEOKHUCIUTEIbHBIH,
TJTIUKOJIMTHYECKOW OKCHUIOPEIYKIIMN), PEaKInd, (PepMEHTHI, SHEPTeTHUECKUH BBIXOJ M MEXaHU3M
obpazoBanust AT®. Perynsanus riavkonansa, KiIto4eBble (hepMEHTHI.

6. CruproBoe Opoxxenue. Peakium, o0mue ¢ rmkonu3oM. Pasnuune TauKoiIn3a U CIHpPTO-
BOT0 OpOXKEHUS, perysusl.

JluTepaTypa iJisl NOATOTOBKH
1. Buonocuueckas xumusi / B. K. Kyxra [u np.]. Mocksa : bunowm ; Munck : Acap, 2008. C. 155-172.
2. Buonoeuueckas xumus / A. J1. Taranosud [u ap.]. Musck : Bt mik., 2013. C. 102-134.
3. Koncnexm nexuuii.

3agaHusA 17151 CAMOCTOSITEILHOM PadoThI

3aoanue 1. 3naliTe OCHOBHBIE 3TAIlbI IEpEBAPUBAHUS YITIEBOAOB B MUIIEBAPUTEIHLHOM TPAKTE.
VYcBoliTe, 4TO B mpoliecce MEepeBapUBaHUS YIJIEBOJOB NMPOUCXOAUT (DEPMEHTATUBHBIM THUAPOIU3
TVIMKO3UJIHBIX CBsi3ed. 3allOMHUTE Ha3BaHUS (DEepMEHTOB, MPUHUMAIOLIUX y4acTHE B IepeBapHBa-
HUH, U MECTO UX 00pa3oBaHUsl.
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3a0anue 2. BcroMHHTE CIOCOOBI BCACBIBAHUS MOHOCAaXapHA0B M3 KHIIEYHUKA B KPOBbD.
3HaTh, 4TO NIEPBOE XMMUYECKOE MIPEBpAIllEHUE TTII0KO3bl B KJIeTKaX — ee (pochopuiimpoBaHue, Ka-
TaTU3UPyEMO€ T'eKCOKMHA30M (TJIFOKOKUHA30M). YMETh HaIllUCATh 3TY PEAKIIHUIO.

2.1. PaccmoTpuTe cxemy npeBpalleHus IIKo30-6-pocdara B KiIeTke:

VrJIeBoziH TUATIA
I'moxko3a

I'mukoreH «— ['n-6-¢p ——— [leHTO3HI

AmuHOKHCITOTEI¢— [lupyBar — JlakTar

7N

JIumu et CO2 H>0O

3aoanue 3. 3ariOMHUTE:

a) U3 KaKUX MOHOMEPOB IIOCTPOCH TJIMKOTCH;

0) Kakue CBSI3U COSIUHSIIOT MOHOMEPHI B MOJIEKYJIE TIIMKOT€HA;

B) B KAKUX OpraHax MPEUMYIIECTBEHHO OTKJIABIBACTCS TIIMKOTECH.

3.1. Beryunre peakmuu cuHTe3a U pacnana (pochoposmsa) rimkoreHa. YMeEnTe nmucarh ux B
BHUJIC CXEMBI, 3a[IOMHUTE (PEPMEHTHI. 3alIOMHUTE HEOOPATUMBIE CTAIMH MTPOIIECCOB M PEAKIIUHU, CBSI-
3aHHBIE C IOTPEOJIEHNEM PHEPTHH.

3.2. 3arOMHHUTE peaKIuy CUHTE3a U paciajia IIIMKOTeHa, KaTaJIu3upyeMble PeryasiTOPHBIMH
bepmeHTaMu.

3.3. OOBsCHUTE MOJICKYJISPHBIA MEXaHU3M mepexoia Gochopuiia3bl U TITUKOTEHCHHTA3bI U3
HEaKTHBHOTO COCTOSHUS B aKTUBHOE.

3aoanue 4. YcBoiTe, 4TO IIMKOIU3 — CEPUSI PEAKIIHii, B pe3yabTaTe KOTOPBIX IIIIOK03a pac-
Ma/1a€TCs Ha JBE MOJIEKYJIbI MIUPYBATa. Y MEWTE MUCATh 3TH PEAKIUH.

4.1. OOparute BHUMaHUE Ha TO, YTO:

— B INIMKOJIU3€ MOXKHO BBIIEIUTH HECKOJIBKO JTaroB:

a) NOJrOTOBUTEJIbHBIN (AKTUBUPOBAHUE IIIOKO3bI M paciaj INoko30-6-pochara Ha 1Be MO-
JIEKYJIBI THIepanbaerua-3-gocgara),

0) IIIMKOJIMTHYECKAs! OKCHJIOPEAYKIHS (OKUCIIEHUE IHMLepaibaerua-3-¢pocdara 10 nupysara
B @9POOHBIX YCIIOBUSAX WM J0 JIAKTaTa B aHAPOOHBIX YCIOBUSX);

— OOJBIIMHCTBO peaKIMi ITMKOJIN3a, 32 UCKIIIOUEHUEM TPEX, 00paTUMBI;

— BCE [IPOMEXYTOUHBIE MPOAYKThI HAXOJATCS B GOCHOPHINPOBAHHOM COCTOSIHUH;

— HCcTOYHUKOM (ocdata npu riukonuse spisercss ATD;
oOpazoBanue AT® npu raukonIn3e UaeT myTeM cyocTpaTHoro GpochopuaupoBaHusl.
4.2. CpaBHHTE INIMKOJIN3 CO CHUPTOBBIM OpPOXKEHHEM, YCTAHOBUTE CXOACTBO U Pa3InUMsL.

IIpoBepbTe Bamm 3HaHUA (CAMOKOHTPOJIb YCBOCHHS T€MbI)
3aoanue 1. 'Y GOIBHOTO, CTPAAAIOIIETO SHTEPOKOIUTOM, MOCIE MPHEeMa MOJIOKA TMOSBHINCH

nuapesi, KoJIuku, MereopusM. C He0CTaTKOM KaKoro (pepMeHTa 3TO CBSI3aHO?
A. Amunassl. b, Caxapassl. B. Jlakrassl. [I'. Manbrasel. Jl. [ TukoreHcuHTa3bl.
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3a0anue 2. YacTh TOCTYNUBIICH B OPraHMU3M TJIIOKO3bI OTKJIAJBIBACTCS B BUJC TJIMKOTCHA.
Kaxoit ¢hepmeHT yuacTByeT B €ro cuHTe3e?

A. T'moko30-6-docdartasa. b. ®ocdopunasza. B. I'nuxorencunTasa.

I'. a-1,4-I'muko3nnasa. . a-1,6-I'muko3unasa.

3aoanue 3. I'moko30-6-hochar — ocHOBHas akTUBHas ¢opma riaroko3bl. Kakoi dhepmeHT
y4acTBYeT B €€ 00pazoBaHUH?

A. I'moxo30-6-ocharneruaporenasa. b. 'ekcokunaza.

B. I'moko30-6-docdarasa.

I'. I'mroko30-1-pocharypununrpancdepasa.

. ®ocdormrokomyTasa.

3aoanue 4. B ruKoin3e UMEIOTCS PEAKIIMH, PUBOISIINE K 00pa30BaHUI0 MAKPOIPTUUCCKUX
coeanHeHu. BbIOpHTe TaKyro peakuuio.

A. ®ochoIMOKCHAIIETOH <> TIHIepaIbAeTru-3-gocdart.

b. 3-®ocdormuuepar <> 2-pocdoraumepar.

B. IIupyBar <> nakrar.

I'. I'munepansaerua-3-docdat <> 1,3-mudocdormmmepar.

J1. I'moko3a — 1imok030-6-docdar.

3aoanue 5. I3BeCTHO, YTO B IJIMKOJIM3€ UMEIOTCS peaKLUu, CONpPsKEHHbIE ¢ cuHTe3oM AT
nyteM cyoctpatHoro docopmiupoBanus. Haiiure Takyro peakiuio:

A. T'mroko3a— TImok030-6-ocdar.

b. ®pykTo30-6-pochar — ¢pykrozo0-1,6-gudocdar.

B. ®ochoanokcuaneTon <>riauiepaibaerui-3-hocdar.

I'. I'munepansaerun-3-gpocdar <> 1,3-qudocdormmmepar.

J1. ®ocdoeHonnupyBar — nUpyBart.

3aoanue 6. B omuoit u3 peakuuii ramkonusza obpasyercs HAJIH'H'. Kakosa ero cyanba B
aHa’pOOHBIX YCIOBUIX?

A. YyacTByeT B IpeBpallleHUH MajlaTa B OKcajoaleTar.

b. Mcnonb3yercs 111 BOCCTaHOBJICHHS OKcalloalerara.

B. SIBnsieTcss MICTOYHUKOM DIIEKTPOHOB M H' JuIst pIXaTenbHOM LEemn.

I'. IIpeBpamiaer nupyBar B JIAKTAT.

J1. Mcnionb3yeTcst B cyOcTpaTHOM (GochOpUINpPOBAHUH.

OTBeThI K pelIeHNI0 3aJaHN I

Jna camonposepku ucxo0no2o ypoens 3Hanuii:
1)1-Bb;2-B;3-A;4-T. 2)B,B,T.

JlabopaTtopnasi pa6ora (60 MUHYT)
HNHCTpYKIUA K NPAKTHYECKOMY 3aHATHIO

Cnupmogoe oposicenue
CrniuproBoe OpokeHue — (epMEHTATUBHBIN MPOLIECC pacmajia INIF0KO3bI ¢ 00pa30BaHUEM ITH-
JIOBOTO CIIUPTA U YIIIEKUCIIOTO rasa:
CeH1206 — 2C2Hs0OH + 2CO:s.
IIponecc rimkonu3a u OpokKeHHEe MPOTEKAIOT OJJMHAKOBO 10 00pa30BaHUs MUPOBUHOIPATHOM
KHCIIOTHI C BbIIGJIEHUEM TeIla M 00pa3oBaHueM ABYX Mojekysl AT®. B aHaspoOHBIX yCIOBUSX MO
nelicTBUEM poxokeBoil nekapookcunassl (TIID) nupoBuHOrpagHas KUCIOTa JeKapOOKCHINpPYeTCs
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U MPEBPAIAETCS B YKCYCHBIN albJACTU/I, KOTOPBIA BOCCTAHABIMBACTCS B ATWIOBBIN CIIUPT IO ACH-
CTBHEM AJIKOTOJIbJACTUAPOT€HA3HI.

Ilopsiooxk evinonnenuss pabomol

1. Ilpobupky Ha 1/3 3amoNHSAIOT pacTBOPOM APOXIKEH, JOTUBAIOT OBEPXY 5% pacTBOp IiIko-
KO3BI ¥ 3aKPBIBAIOT KOPKOBOM MPOOKOM CO CTEKITHHOW TpyOKo#. Takoil OpoauibHBINA anmapar Io-
memaioT B tepmoctat npu 37°C nHa 30-50 MuHYT (B 3aBUCHMOCTH OT AaKTUBHOCTH (EPMEHTOB
nposxokeit). Korna B nmpouecce OpokeHust Mpon30iIeT HAKOIJICHHE Ta3a B BEpXHEH 4acTH Mpooup-
KH, IPOJICIIBIBAIOT KauecTBeHHbIE peakiuu Ha CO2 U crupT.

2. O6unapyxenue CO2, B O6poaunbhblii anmapar HanuBatroT 10% pactBop NaOH moutu no
KpaeB MPOOUPKH H, 3aKPbIB OTBEPCTUE OOJIBIINM HaJbIEM, IEPEMEIINBAIOT €€ COJIEPKUMOe. YTIie-
KHCIIBIN ra3 MOTJIomaeTcs MIe0Yblo, CO3/1aBasi BAKYyM, H MaJlel] IPUCAChIBACTCS K OTBEPCTHUIO MPO-
OupKu.

3. O6napyxenue 3TunoBoro cnupra. CupT MOKHO OTKPBITH C TIOMOIIIBIO pPEaKLUU Moyde-
HuUs Homodopma:

C2HsOH + 41; + 6NaOH — CHIs + 5Nal + HCOONa + 5H20.

Jl5is 3TOro OK0J0 2—3 MII KUIKOCTH U3 OpOJMIIBHOTO ammapaTta oT(QHUIBTPOBLIBAIOT B MPO-
OupKy, T00ABISAIOT HECKOIBKO Karenb 10% pacTBopa #o/1a 10 TOTydIeHHS KEITOr0 OKPAIIuBaHUs U
HarpeBaroT, He JOBOJS JI0 KUIEHUS, B TUIAMEHU CHUPTOBKU. Yepe3 HEKOTOpPOe BpEeMs OLIYIAeTCs
XapaKkTepHbIN 3amax Hogodopma.

BriBoAa:

Iloonucv npenooasamensi:

10. TEMA: MYTU METABOJIM3MA MUPYBATA. IVTIOKOHEOTEHE3. ADPOBHBIN
PACIHA/ ITIOKO3BI IO KOHEYHBIX MPOJIYKTOB (CO:2 M H20).
KOJWYECTBEHHOE ONPEJIEJIEHME ITIOKO3bI B KPOBU

AKTYaJIbHOCTDH TeMbI

Nzyuatorcs ieHTpagbHbIE MyTH, 0OECTIEUnBAIONIME CBA3h aHA0OO0IM3Ma U KaTaboin3ma, IMyTH,
B KOTOpBIE BOBJICYEHBI OCHOBHBIE MUIIIEBbIE BEIECTBA (YIIIeBOAbI, OenKH, skupbl). [loHnMaHue 3Ha-
YEHUS [IEHTPAITBHBIX META0OIMYECKUX ITyTeH, a9pOOHBIX MPOIIECCOB 0OMEHA TIFOKO3BI IS SHEPTO-
o0ecriedeHrs KIETOK Pa3IMYHBIX OPTaHOB MO3BOJIAET MOHITh MEXAHU3MbI HApyIIEHUS (YHKIUN
OTACNBHBIX OPTaHOB M CHCTEM IIPH TOPMOKEHHH ITHX IPOILECCOB (THIIOTIIMKEMUYECKas KOMa,
uemMusi 1 UHGApKT MHUOKapAa U JAp.). B MeaunuHCKON MpakTHKE HEKOTOPBIE MPOMEKYTOUHBIE
MPOAYKTH ITHUX ITYT€H WCTOIB3YIOTCS IS KOPPEKIHUH METa0OIMUYECKUX HapylmeHWHd (JIMMOHHAs
KHCJI0Ta, HUKOTMHAMUJI, KOKapOOKCcHIa3a, KOMIOHEHTHI a/IeHWIIOBON cucteMsl U 1p.). ConepkaHue
TJIIOKO3bI B KPOBH — OCHOBHOW OMOXMMHYECKHI TOKa3aTelbh COCTOSHUS YIIIEBOAHOTO OOMEHa B
opranusMe. OTKJIOHEHHE €ro OT HOPMBI MIPOUCXOAUT NpH psaje 3aboseBanuil. Ha 3ansatuu nzyda-
IOTCSl MEXaHHU3MBI TTOJIEPYKAHUS HOPMAITLHOTO YPOBHS TIIFOKO3bI B KPOBH.

ean 3ansaTUs

3akpenuTh 3HaHUs 0 MyTax npeBpamieHus [IBK B kineTkax B 3aBUCHUMOCTH OT SHEPTreTUYECKO-
ro cTaryca U OCOOCHHOCTEH OKMCIUTEIHHOTO METaboM3Ma KIETOK, O TIFOKOHEOTeHE3e KaK BaK-
HOM TIpoIlecce MOAIePKaHus YPOBHS TNIIOKO3bI B KpoBH. CHOpMUPOBATH MPEICTABICHHIE O B3aHMO-
CBSI3U IIEHTPAJIBHBIX MyTel MeTabonu3Ma ¢ a3pOoOHBIM TIHKOIH30M. OBIIa/IeTh TIIFOKO300KCH/Ia3-
HBIM METOJIOM KOJUYECTBEHHOTO ONPEIEICHUS TJIFOKO3bI.
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TpeGoBaHusl K HCXOAHOMY YPOBHIO 3HAHM M

s nonnoco yceoenus memol He0OOXOOUMO NOBMOPUMb U3:
— OUO0Op2AHUYECKOU XUMUU:

"  peakIUu OKHCIUTEIBHOTO IeKapOOKCHIMPOBAHUS OL-KETOKHUCIIOT;

*  peakIuH albJ0JbHON KOHACHCALIUU;

* [IPUPOJHBIE MAKPOIPIUUECKHUE ALMIIMPYIOIINE PEArEeHTHI;
— OuonocuyecKou xumuu:

* TKaHEBOE JIbIXaHUE, CyOCTPAThl, MEXaHU3M;

*  [JIMKOJIM3,

*  OKHCJIHTENbHOE JekapookcmmpoBanue [1BK;

*  IMKJI TPUKAPOOHOBBIX KUCIIOT.

Il.]'[ﬂ MPOBEPKU UCXOAHOI'0O YPOBHH 3HAHUM BBIIIOJHUTE cJIeayrmue 3ajaHnns.

3aoanue 1. llonobepute k KaxaoMy GepMEHTY COOTBETCTBYIOIINN KOPEPMEHT:

1. HAJIH'H" — neruaporenasa. A. ©A]JL.

2. QH2 — nerugporenasa. B. T'em.

3. lluroxpoMokcuaasa. B. ®MH.

4. ManataeruaporeHasa. I'. Tem, Cu®.

5. CyKIMHAT/IETHAPOTeHa3a. . HAJ.
E. HAJI®".

3aoanue 2. YkaxuTe, B KAKUX PEaKUUSAX IVIMKOIN3a UCIOIb3YETCs, @ B KAKUX CUHTE3UPY-
ercsa AT®D:

1. 2-®I'K « ®EIIBK. A. Ucnonwzyercst AT® kak morop GochaTHOM rpynbL.
2. 3-OTI'A « 1,3-10T'K. b. Cunresupyercsa ATO.

3. ®p-6-p — Pp-1,6-dpd. B. Peakius He cBsizana ¢ 3arpatoit wim cunte3om ATO.
4. ®EIIBK — I1BK.

5.T'n — rn-6-o.

6. 1,3- JIOTK <> 3-OT'K.
7. ©p-1,6-db «<>3-BT'A + DJIA.

3aoanue 3. Yxkaxure, K KAKOMY KJIaCCy OTHOCATCS IEPEUUCIICHHbIE (PEPMEHTHI:

1. I'excoknHasa. A. OkcuaopeayKrasbl.
2. Anmpnioiasa. b. JInazml.

3. ®ochoppykTrokuHasa. B. JIura3sl.

4. ®ocdornuuepaTkuHasa. I'. Tpancdepassl.

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

6. Enonasa. E. N3omepa3sbl.

7. IlupyBaTkuHa3a.

8. Tpuozodocharuzomepasza

3aoanue 4. 3anoMHUTE, YTO a3POOHBIN pacHas INIOKO3bl — 3TO MPOLECC MOJHOTO OKUCICHUS
ee 10 CO2 u H20. OH BkirOYaeT peakiuu a3poOHOW TUXOTOMHUHU (CPaBHUTH C aHa’3pOOHOM) U 1o-
ClIeyIollee OKHMCIeHUE TUpyBaTa B 00IIEM MyTH KaTabosin3ma.

4.1. Hanumure peakiyu, KaTaau3upyeMble OTAENbHBIMH (epMEHTaMHU MHUpYyBaTAErHApOre-
HA3HOT'O KOMIUIEKCA.

4.2. Onpenenure koaudecTBo Mosied AT®, cuHTe3npyemMoe 3a cueT AeruapupoBanus | Mo
[1BK. Jlns storo:

a) HaIlMIINTE CyMMapHOE YPaBHEHHE OKUCIUTEIHHOTO JeKapOOKCUINPOBAHUS;

0) MOKaXUTE MyTh OT BOCCTAHOBJIEHHOTO KO(EpMEHTa 10 KUCIOPOa;

B) BCIIOMHHTE onpejenenne koapduurenta GpochoprmiinpoBaHus U pacCUUTaNUTE ero JJs 3To-
ro mpouecca.
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3adanue 5. BCOMHUTE MOCIIENOBATENLHOCTh PEAKIIMI, COCTABISIONINX IUTPATHBIA ITUKII,
Ha3BaHHE (PEPMEHTOB, KaTATU3UPYIOUINX 3TH pEeakUU, U UX KOPEPMEHTHI.

5.1. Mcnionp3yst cxeMy CBsi3u OOIIETO IMyTH KaTaboJu3Ma C LENbI0 TKAaHEBOTO JBIXaHUS, MIPO-
clIeIUTe MyTh BOJOPO/Ia OT OKUCIISIEMBIX CYOCTPAaTOB K KUCIIOpoAy U oneHuTe Boixoa AT® mis ot-
JETBHBIX PEaKIMid U OOIIEro MyTH KaTaboJin3Ma B IIEJIOM.

5.2. I[loacraBbTe B ypaBHEHUE COOTBETCTBYIONINE KOAPDUITUEHTHI:

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

[ns sToro:

a) HaAAUTE HA CXEME CBSA3M OOIIEro MyTH KaTaboiu3Ma C LEeNbi0 TKAaHEBOTO JbIXaHHS peak-
IIUH, B KOTOPBIX MPOUCXOINUT JeKapOOKCHIMPOBAHKE, BHIITUIINTE HA3BAaHHUS META00JINTOB, KOTOPHIE
neKapOOKCHIMPYIOTCS;

0) HaliuTe HA CXeMEe PEeaKIMU JACTHIPUPOBAHUS U BHIMHUIINTE HA3BAHUS IEPBUYHBIX IOHOPOB
BOJIOPOIA;

B) HalJWTE Ha CXEME KOMIIOHEHTHI JIBIXaTeIbHOM IENH, Ha KOTOPBIE TOCTYNAaeT BOJOPO OT
NEPBUYHBIX JJOHOPOB;

T) paccTaBbTe KOO(PPHUIUEHTHI B ypaBHEHUH.

Hpaeuﬂbnocmb pemenuﬁ npoeepsvnie, conocmaeue ux ¢ omeemamul.

Bonpocs! nu1s1 06cyxneHust

1. Tupysar kak neHTpanbHbI MeTabonuT. [lytn mpeBpamenus [IBK B 3aBucumoctu ot
SHEPreTUYECKOro CTaTyca U 0COOEHHOCTEN OKUCIUTENBHOIO MeTaboIn3Ma KIETOK.

2. Boccranosnenue nupyBaTa B Jaktar (peakuwus, uzodepmentsl JI/II', Ha3HaueHHE peak-
uuit), uuka Kopu. YTunmzanuus gakraTa KI€TKaMU.

3. T'moxoneorenes (Ha3HaueHHE, CyOCTpAThl, KIIOUEBbIE peaKIMU U (DEPMEHTHI, PeryJisius,
SHEPro3aTparthl).

4. AspobHoe okucienue rimoko3sl 10 CO2 u H20 (sTamsbl, conpsbkeHne ¢ MpoieccoM OKHC-
auTenbHOro QochopunupoBanus, 3HepreTrka). YenHouHble MEXaHU3MBbI TPAHCIIOPTA IIUTOILIa3Ma-
tyeckoro HAJIH'H* B Mutoxonapuro.

Jluteparypa aJisi HOATOTOBKH
1. Buonoeuyeckas xumus / B. K. KyxTa [u np.]. Mocksa : biaOM ; MusCck : Acap, 2008. C. 172-182.
2. Buonoeuueckas xuvus / A. J1. Taranomd [u ap.]. Musck : Bemn. mk., 2013. C. 134-142.
3. Koncnexm nexumii.

3agaHusA 1JIs1 CAMOCTOAITEILHOMH PadoThI

3aoanue 1. Beryuure:

a) peakuuu cuHTe3a rioko3bl u3 [IBK (ymers nucarts);

0) (hepMeHTHI TIIOKOHEOoTeHe3a (00paTUTh BHUMaHUE Ha KIII0UeBble (DepMEHTHI);
B) OCHOBHBIE CyOCTpaThI M ITyTH WX BKITIOYCHHUS B TITFOKOHEOTEHE3.

3aoanue 2. OOpa3oBaBIINICS B CKEJIETHBIX MBIIIIAX JIAKTAT Hapsaay ¢ auddysueir B KpoBb
OKHUCJIIETCS B CaMHMX MMOIUTAaX B a’pOOHBIX YCIOBUSAX. YKaXXHTE 3Tallbl OKHCIEHUS JaKTaTa U
SHEepPreTUYecKuii 6aisaHc 3TOro nporecca.

HpCIGMJleOCmb pemeﬂuﬁ npoeepvnie, conocmasue ux ¢ omeemamul.
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IIpoBepbTe Bamm 3HaHUSA (CAMOKOHTPOJIb YCBOCHHS T€MbI)

3aoanue 1. Cxonbko monieit AT® MokeT CHHTE3UpOBaTLCS TP OKUCIeHUH | Moutst cydcTpa-
Ta B YKa3aHHBIX PEAKITHSIX:

1. IIupysatr — CO2 + H20. A. 2,5 monb.
2. Anetuin-KoA — CO2 + H20. b. 4 mob.

3. ITupyBat — anetui -KoA. B. 10 mob.
4. Cykuunar — LIYK. I'. 12,5 mounb.

3aoanue 2. HazoBute hepMeHTHI, KaTAIU3UPYIOIINE CIEIYIOIINE PEaKIIH:
1. Okcanoanerar + anermwi-KoA + H,O — nutpar + HS-KoA.

2. Wzonurpar + HAJI" — a-kerormyrapar + CO2 + HAJTH'H".

3. Cykuuami-KoA + I'’I® + H3PO4 <> cyknunar + ['TO + HS-KoA.

4. ®ymapar + H20 <> manar.

A. ®ymaparruaparasa. b. HuTtparcunrasa.

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

3aoanue 3. I'mokoHeoreHe3 — (epPMEHTATUBHBIM MPOIECC, UMEIOIINNA HEeOOpaTUMBbIe peak-
. Beibepure hepMeHT, y4aCTBYIOIINN B OJTHON U3 HHX:

A. I'ekcokuHa3za. b. [TupyBatkapbokcunasa. B. Jlakratnernaporenasa.

I'. [lupyBarnerugporenasa.  Jl. IlupyBataekapOokcunasa.

3aoanue 4. B obpazoBanuu anetmin-KoA u3 nupyBara y4yacTBYeT MyJIbTH(QEPMEHTHBIH KOM-
iekc. Beibepute kohepMeHThl, HEOOXOUMBbIE Ul Pa0OThI ITOr0 KOMILJIEKCa:

A. ®MH, HS-KoA, TII®, HAI". b. ®MH, HS-KoA, TII®, HAJ', JIK.

B. ®MH, HS-KoA, TII®, HAI®". T. ®AJ, HS-KoA, TII®, HAT", JIK.

. ®AJI, HS-KoA, TII®, HAT".

3a0anue 5. B riokoHeoreHese UMEITCsl HeoOpaTuMble peakuuu. Beibepure U3 nepeuncies-
HBIX HEOOPaTUMYIO:

A. ®pykT030-6-hocdhar — riaroko30-6-docdar.

b. 2-®ocdornunepar — 3-pocdornurepar.

B. Jlaktat — nupysar. I'. [lupyBatr — docdoenonnupysar.

. ®ocdoauorcuaneTon — rimmepatbaerua-3-gocadar.

3a0anue 6. B mporecce cuHTEe3a INIIOKO3bl M3 MUpYyBaTa 3aTpayuBaercsi 3Heprus. CKOJIbKO

Mosiet AT® HeoOX0auMO 171t ATOTO METAOOTUIECKOTO YTH?
A.2 ATO. b. 4 ATO. B.6 AT®. T.5ATO. H.7 ATO.

OTBeThI K pelIeHNI0 3aJaHN I

Jna camonposepku ucxo0nozo ypoeHs 3HAHUIL:
1—(1-B;2-B3-T;4-1;5-A).2—(1-B;2-B;3-A;4-b;5-A;6-5;,7-B).
3—(1-5;2-B;3-T;4-T;5-A;6-b;7-T,8-E).

Hna camocmoamensuoii pabomur: 2 — 15 ATO.

JlabopaTopHasi padora (60 MUHYT)
HNHCTpYKIUA K NPAKTHYECKOMY 3aHATHIO
Konuuecmeennoe onpeoenenue nupoeuHoZpaoHoll KUciomosl 6 Moye
[TupoBuHOTpaHAS KUCIOTA — OJWH W3 MPOMEXYTOYHBIX MPOJYKTOB YIJIEBOJHOTO OOMEHA.
B ana’poOHBIX yCIOBUSAX (THUIIOKCHUS) MUPOBUHOTPA/HAS KHUCIOTa BOCCTAHABIMBAETCS B JIAKTaT.
B aspoOHBIX yCIIOBUSX NHPOBUHOTPATHAS KHCIOTA TOJ BIMSHHUEM MHUPYBATACTUIPOTEHA3HOTO
komiutekca (kodepmentsl: TIID, nunoesas kuciaora B Bujae amuaa, KoA-SH, HAJTY, ®AJT) B pe-
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3yJIbTaTe OKUCIUTEIHLHOTO eKapOOKCUITUPOBAHUS TIpeBpaIiaercs B aneTui-KoA, KOTOphIil B IIUKIIE
Kpe6ca oxucnsiercs 1o CO2 u H20.

3a cytku ¢ Mouoii Beiiersiercst 113,7-283,9 mxmons/cyT (10-25 Mr) mupoBHHOTPAIHON KUCTIOTHL

Ilpunyun memooda. IlupoBUHOTpagHAs KHUCJIOTA, B3aUMOJCHCTBYS C 2,4-TUHUTPOEHWUII-
THJIPA3WHOM B IIEIOYHOU cpene, oopasyer 2,4-TMHUTPO()ESHUNTHIPA3OHBI THPOBUHOTPATHON KHC-
JIOTHI YKENTO-OPaHKEBOrO 1[BE€Ta, MHTEHCUBHOCTh OKpAIIMBaHUS KOTOPBIX MPOMNOPIHMOHATIbHA KOH-
LEHTPALUU TUPOBUHOTPAHON KUCIIOTHI.

Xoo pabomwi. bepyT 2 npoOupku: B KOHTposibHYI0 HanmuBatoT 1 mia H2O, a B ombITHYIO —
1 M1 Moun. 3arem B 00e mpobupku mpwmBatoT 1o 0,5 mi 2,4-muHUTPOGESHUITHAPA3HHOBOTO p-pa U
octaBistoT Ha 20 MUH IpU KOMHATHOM TeMrieparype. [locie 3Toro B kaxayro npoOupKy go0aBis-
10T 110 5 M1 0,41 NaOH u gyepe3 10 MUH KOJIOPUMETPUPYIOT ONBITHYIO TPOOY MPOTUB KOHTPOIBHOM
poObI Ha peakTUBHI (KIOBETHI 10 MM), C 3€TI€HBIM CBETODUIBTPOM.

Pacuer npoBoaAT o roroBoMy KanuOpoBoyHOMY Trpaduky. HaliieHHyio BeTMunHy yMHOXa-
10T Ha cyTouHbIi auype3 (1500 M g my>kuud 1 1200 Mt 1151 5KSHIIMH) U ITOJTY4YaloT COAEPIKaHue
MUPOBUHOTPAJHOM KHCIOTBI B cyTrouHoil Moue. Koadpoumment nepecuera B enunuisr CU
(MxMomw/cyT) — 11,4,
Pe3yabTaTni: D=
Pacuért:

0,5

Knunuko-ouaenocmuueckoe 3Haue-
Hue. [lpu aBUTaMHHO3€ W T'MIIOBUTaMHHO3€ Bi
B KPOBH M JIPYI'HX TKaHJIX, 0COOCHHO B MO3TE,
HaKaIIMBAETCs OOJIBINOE KOJIUYECTBO MUPOBH- 03
HOTPaJIHOM KHUCIIOTHl U YBEIUYMUBAETCS €€ BBI-
neneHue ¢ Mmouod. ConeprkaHue 3TOM KUCIOTHL 0,2
B KpPOBM BO3pacTaeT IpHU caxapHOM Juadere,
CeP/CYHON HE/IOCTATOYHOCTH, TMICPOYHKUMU g
runopuszapHo-agpeHanoBoi cuctemsl. Konnye-
CTBO IHMPOBHHOTPAJHOW KHUCIOTHI yBEIMYUBa-

04

0
€TCs I0CJIE BBEICHUS HEKOTOPBIX JIEKAPCTB — '10 = | 35””44
KaMCI)OpBI, CTPpUXHHHA, aIpCHaJInHAa. HpI/I
HAapKO3€ COACPIKAHUC 9TOM KHUCIOTHI B KpOBH KanuGpoBouHBIi rpad)uK 3aBUCHMOCTH BEIMYHHBI ONITHIECKOM
mwioTHOCTH pacTBopa (D) ot konuentparmu I1BK B npoGe
CHHMKACTCA.
BoiBoa:

Iloonucs npenooasamens:

11. TEMA: BTOPUYHBIE ITYTHU OBMEHA I'/TIOKO3bl. METABOJIN3M 23TAHOJIA.
BJAUAHUE ONNPEAEJIEHUE COAEPKAHUSA TVIIOKO3bI B KPOBU

AKTYaJIbHOCTDb TeMbl

[TenTozodocdarueiii myts (IIDPI1) U TIIOKYPOHOBBINA MyTh OOMEHA TIFOKO3bI HE MPUBOAST K
curre3y AT®. OHHU BBINOIHSIOT CIeMyIoNre TiaBHbie GpyHKimu: 1) obpasosanne HAJIOHH" st
BoccTaHOBUTENbHBIX cUHTE30B (IIDII); 2) obecrneuenne pud030ii CHHTE3a HYKJICOTHAOB U HYKJICH-
HOoBbIX kHcaoT (IIDII); 3) oOpazoBaHMe INIIOKYPOHOBOM KHCIIOTHI IJIsl CHHTE3a TeTepoIuincaxapu-
JIOB COEAMHUTEIbHOW TKAaHU U JIETOKCHKAIMU MPOAYKTOB MeTaboiIn3Ma U KCEHOOMOTHKOB (UyKe-
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POIHBIX BEIIECTB) B MEYCHU MYTEM MX CBS3BIBAHUS M BBHIBEACHUS B BHJIE TIIOKYPOHUIOB (TIIOKY-
POHOBBIH ITYTh).

Henocrarounocts psaa ¢pepmentoB [1DII — mpuunba remonmsza 3puTpouuToB. ToT ¢axr,
YTO aCKOPOMHOBAs KMCIOTAa — HE3aMEHUMBIN KOMIIOHEHT MUIIH Y MOPCKUX CBUHOK U IPUMATOB (B
TOM YHCJIC M YEIOBEKa), OOBSICHSACTCS OTCYTCTBHEM OJHOTO U3 (PEPMEHTOB CHHTE3a 3TOr0 BUTAMU-
Ha U3 I'yJOHOBOM KUCIIOTHI (y GOIBIIMHCTBA APYTUX MIEKOIHUTAOLINX OH €CTh).

3HaHue 0coOCHHOCTEH 0OMEHA ITaHOJIa B OPraHu3Me HEOOXOMMO JIJIsl TOHUMAaHUs IaTOTeHe-
3a aJIKOr0JIN3Ma U OCHOBHBIX IIOIXOJO0B K €0 TePaIlHH.

KoHuenTpanus ritoko3sl B KPOBU IOAAEPKUBACTCS HA IIOCTOSIHHOM YPOBHE U HAXOJUTCS IO
CTPOTMM F'OPMOHAJIBHBIM KOHTPOJIEM. B CBsI3U ¢ 9TUM NaTOJIOrM4E€CKHE U3MEHEHUS CO CTOPOHBI 2H-
JOKPUHHOM CHCTEMBI HEPEJIKO COMPOBOXKIAIOTCS HAPYLICHUEM U yrieBoAHoro oomena. Tak, Hemo-
CTaTOK MHCYJMHA IPUBOAUT K TUIIEPIVIMKEMUHN U CaxapHOMY JHaleTy.

ean 3ansaTus

CdopmupoBaTh mpeAcTaBiIeHUE O 3HAYCHUH MEHT030()0oc(aTHOro M TIIIOKYPOHOBOTO MyTen
NPEBpPAIIECHHs TJIIOKO3bl; H3YYUTh META00IN3M 3TAHOJA; YCBOUTH POJIb TOPMOHAIBHOM PEryIISIHH
oOMeHa yTJIeBOJIOB B MOJJIEPKAaHUU KOHIICHTPAIIUU TIFOKO3BI B KPOBH IS YMEHUSI HHTEPIIPETUPO-
BaTh XapaKTep OMOXUMHUYECKUX HApYIICHUH y OOJBHBIX P MAaTOJIOTUH YIJIEBOIHOTO OOMEHa.

TpeboBaHus K HCXOJHOMY YPOBHIO 3HAHUIA

ﬂﬂ}l NOJIHO2O0 YCBOCHUs meMbl Heobx00UMo nosmopums u3.

— OuoopzanuyvecKoil Xumuu:

* CTpPOGHHE M CBOICTBa pHOO3BI, IE€30KCHPUOO3bI, TalaKTO3bl, (PPYKTO3bI, TIIIOKYPOHOBOM
KHCIIOTHI;

" pCakuuu aHLﬂOHLHOﬁ KOHJACHCaAluH,

— HOpMANbHOU u3uonozuu:

*  HEHpPOropMOHAIBHBIE MEXAaHU3MBbI PETYIALNN YTIIIEBOHOTO OOMEHA.

/151 NpoBepKHU MCXOAHOI0 YPOBHS 3HAHMI BBINOJIHUTE CJeylollee 3aJaHue:

3aoanue 1. HanummTe Ha3BaHUS YTIIEBOAOB MO COOTBETCTBYIOMIUMHU (DOPMYITaMHU:

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

Hpa@uﬂbHOCmb PeUuleHuUs nposepbme, COnocmasus eco ¢ oOneemom.

Bonpocs! nu1s1 06cyxneHus

1. Ilenro3odocdarHblii myTh (CyOKJIeTOUHAs JOKaIM3alMs, JTalbl, KJIOYeBble (hEPMEHTHI,
MeTa0O0JIUTHI, OMOJIOTUYECKAS POJIb).

2. I'mokypoHOBBIN MyTh (TKaHEBas M CyOKJIETOUHAs JOKAIU3AIMs, IMyTH MeTa0oI13Ma TITio-
KYPOHOBOW KHCJIOTBI, OMOJIOTHYECKas POJIb).

3. MeTtaboa13M 3K30I€HHOT0 3TaHoua (MyTH, CXeMa PeaKIuii).

4. Perymsnus copepikaHUs TIIOKO3bI B KPOBH. MEXaHHW3MBI PETYJISITOPHOTO ACUCTBUS TOP-
MOHOB (MHCYJIMH, aipeHaIHH, TJFOKAaroH, INIIOKOKOPTUKOUIBI U JIp. ).
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Jluteparypa aJisi HOATOTOBKH

OcHoBHas1
1. Buonoeuueckas xumust / B. K. KyxTta [m 1p.]. Mocksa : Burom ; Musck : Acap, 2008. C. 182-192
2. Buonoecuueckas xumus / A. J1. Taranoswd [1 ap.]. MusCk : Bem. mk., 2013. C. 142-162.
3. Koncnexm nexkuuit.

JonoaHurenbHast
1. Jlenunooicep, A. Ocuopbl Onoxumuu / A. Jleaunmxep.Mocksa : Mup, 1985.
2. Mappu, P. buoxumust yenosexa / P. Mappu [u np.]. Mocksa : Mup, 1993. T. 1. C. 199-224.

Sanaﬂnﬂ JUIS1 CAMOCTOATEIbHOM paﬁoTbl

3adanue 1. PaccMOTpUTE peakiyuu, COCTaBISFOIIMEe OKucauTenbhbIi dtamn [IDI1. O6parute BHU-
MaHH€ Ha TO, YTO B JIBYX PEAKIMAX JIETHAPUPOBAHMS B KauecTBe KodepmenTa ucronb3yercst HAID™.

1.1. BCIOMHUTE M YKQXUTE CXOACTBO U pa3iavuus B cTpykrype u (ynkuusx HAIHH' u
HAI®HH".

1.2. 3anomHuure:

a) ommuns HeokuciutensHoro 3rana [IPII or okucnurensHoro (pepmMeHTsl, KOhepMEHTHI,
oOpatuMocTh peakuuil). OOpaTuTe BHUMaHUE HAa 3HAYEHUE OKUCIUTENbHOM M HEOKHCIUTEIbHON
yactu [1DII;

0) naubonee aktuBHO [IDII nmporekaer B e4eHU, KUPOBOI TKAHU, JTAKTUPYIOIIEH MOJIOYHOM
KeJe3e, Kope Ha/AOUYEYHNKOB, ITOJIOBBIX JKelle3aX, )PUTPOIUTAX, MaKpodarax.

VYmeiite 00bsacunTs 3Hauenue [1PI1 11 3TUX KIIETOK U TKaHEH.

1.3. O0GparuTe BHUMaHUE HA TO, YTO OKUCIUTEIBHBINA IyTh OOpa30BaHMS MIEHTO3 U IyTh Ipe-
BpallleHUs TIEHTO3 B T€KCO3bl (HEOKUCIUTEIbHBIN) BMECTE COCTABISAIOT LUKINYECKUI MPOIEcC —
neHTo30(ochaTHBI UK, KOTOPEIH (QYHKIMOHUPYET, TIO-BHINMOMY, TOJIBKO B JKUPOBOH TKaHHU.
Brryuute cymmapHoe ypaBHeHHE MeHTO30(hochaTHOro mukia. Hanummure crexuoMeTpuieckue Ko-
3G GUIMEHTHI AJ1s TPEBPALICHUS:

? IlenTo30-5-hochar ——— > ? rimroko030-6-docdar.

3aoanue 2. O3HaKOMBTECh CO CXEMOW INIIOKYPOHOBOIO IyTH OOMeHa yrieBojoB. OTMeTbTe
115 ce0s1 TIIaBHBIE TPOMEKYTOYHBIE METa0OIUTHI 3TOTO MYTH.

2.1. Ymeiite 0OBACHUTH POJIb TIIIOKYPOHOBOIO MyTH JJIs NEe4eHU U (uOpoOIacToB, OTBETHTE
Ha BOIIPOC: KaKHe U3 MPUBEAECHHBIX YTBEPXKJIEHUHN O TIIIOKYPOHOBOM ITyTH OOMEHA IJIFOKO3bI SBJIS-
IOTCSI CTIpaBeIMBBIMU?

A. ObecnieunBaet noTpedHOCTH renatouuToB B Y JID-T0KypOHOBOI KUCIIOTE JUIsl peaklui
00e3BpeKUBaHMsl OMIIMpyOrHa, CTEPOUIOB, JIEKAPCTBEHHBIX BEIIECTB U KCEHOOMOTHKOB.

b. MeTa0onuThl IIIIOKYpOHOBOTO IYTH HCIOIB3YIOTCS ISl CHHTE3a MPOTEOrIMKAaHOB OCHOB-
HOTO BEILECTBA COEAUHUTEIBHON TKaHH.

B. DTO ncTOYHUK I'yTOHOBOM KHCIIOTHI JJI1 CHHTE3a aCKOPOMHOBOM KUCIIOTHI Y OOJIBIINHCTBA
KUBOTHBIX.

I'. DTO MOMOMHUTENBHBIN MMYTh CHHTE3a MIEHTO3.

J1. BhInosHseT sHepreTHYecKyro QyHKIHIO.

2.2. Pa3bepurech, B ueM OyJieT MPOSIBIATHCA HEIOCTATOYHOCTH (hepMEHTA, MPEBPAIIAOIIETO
L-kcunyno3y B D-kcumyno3y.

3aoanue 3. PaccMoTpHUTE OCHOBHOM MyTh METabO0JIM3Ma 3TUIOBOTO CIUPTA. 3alIOMHUTE, YTO
MeTabonu3M 3taHona Ha 90% mpOUCXOIUT B MEYEHH, TOITOMY MPH JH0O0N MaTOJIOTUU, COIIPOBOXK-
naronieiicst HapyleHueM (QYHKIIMU NeUYeHH, HaOI0AaeTCsl CHUKEHUE TOJIEPAHTHOCTH K aJIKOTOJIIO.

3.1. Jlns okucnenus 50 r sranona tpebGyercs takoe e KoamdectBo HAJIY, kak u uist OKuc-
nenus 200 r rimoko3sl. [Ipuuem oOMeH 3TaHOIa OCYIIECTBIISIETCS 3HAUUTEIBHO OBICTpEE, YEM OKHC-
JICHHE TIIOKO3bl. YUUTHIBAs 3Ty HH(POPMAIINIO, OTBETHTE HA BOIPOCHI:

a) KaK U3MEHUTCS IIpU npueMe ankoroius ornomrenre HAJIHH® /HAJ[' B kieTkax nedenn?

0) KaK U3MEHHUTCS B 3TUX YCIOBHAX KOHLEHTpAIMs UPYBaTa U JIAKTaTa B KJIETKax MeyeHu?
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OTBeT MOATBEPAUTE COOTBETCTBYIOLIEH pEeaKIUEH.

3.2. Onennre mpaBUIBLHOCTH (Dpaspl: MpH TpPUEME ATKOTOJII OTMEYAETCS THUIOTIMKEMUS,
IIOTOMY YTO B 3TUX YCJOBHUSX B KJIETKaxX IMEYCHHU CHIDKACTCS KOHIICHTpAIUs MMUPyBaTa, 4To MpH-
BOJMT K CHIDKECHHIO CKOPOCTH TJIFOKOHEOT€HE3a, SBIISIONIETOCS OJJHUM M3 UCTOYHUKOB TIIOKO3HI B

KpPOBH.

3aodanue 4. 3anonHuTe TAONMIy, 000OMIAONIYIO CBEJEHUS O BIUSHUM TOPMOHOB Ha OOMEH
YTJIEBOJIOB, BRIOUPAS IPaBUIIHHBIC BAPUAHTHI OTBETOB U3 MPUBEICHHBIX HIKE.

FOpMOHaJ'[LHaH Peryjsauus KOHIUCHTPAIUH I'VIIOKO3bl B KPOBHA

Mecto Xumuueckas Bumsinne
Ha3zBanue CHHTe32 npupoaa Tkann- Bausinue Ha nmpouecchl Ha KOHIECHTP.
FOpMOHa pup MHUIIICHHU ooMeHa yrneBosz TJIIOKO3bI
ropMoHa ropMoHa
B KPOBH
HNucynun
AJlpeHanuH
I'moxaron
Koptuszon

*  DTH TOPMOHBI CHHTE3UPYIOTCS:

— O-KJIETKaMH OCTpOBKOB JlaHrepranca noaxesny104Hoi xenessl;

— KJIETKaMH KOPKOBOTO CJIOSl HAJIIOYEUYHHKOB;

— KJIETKaMH MO3IOBOTI'O CJIOSl Ha/IMOYEYHUKOB;

— B-kileTkaMu OCTPOBKOB JlaHTepranca moHKEITyI09HON KeIe3bl.

* Jlo XMMHYECKOH NpHpOJIe MPEACTABIIAIOT COOON: OEIOK; MOJUIENTHI; TPOU3BOAHOE TUPO-
3UHa; CTEPOU/I.

TkaHU-MUILIEHU JUIs1 3TUX TOPMOHOB: IIeU€Hb; MbIIIEYHAsl TKaHb (IJ1aJKasi, MONepeyHO-110JI0-
cartasi); KUpOBasi TKaHb.

» KoHLEHTpalus III0KO3bl B KPOBU 3aBUCUT OT CKOPOCTH CIIEAYIOIIUX HPOLIECCOB: MOCTYII-
JICHHE TJIIOKO3bl M3 KUIIEYHUKA B KPOBb; CHHTE3 IJIMKOI€HA; MOOMIIM3alUs TJIMKOI€HA;
[JIFOKOHEOT€HE3; MOCTYIIJIEHUE IIIFOKO3bI U3 KPOBU B KJIIETKHU.

4.1. 3anoMHHTE KOHLEHTPALMIO TJIIOKO3bl B IUIa3Me€ (CBIBOPOTKE) KPOBHM B HOpME —

3,9-6,1 MMoOIIB/1I.

4.2. Tlonbepute COOTBETCTBYIOIIME MTaphl TOPMOH — MEXaHHU3M JEHCTBHUS:

1. Kopruzou.
2. AnpenanuH.
3. HHucynuH.

A. AKTHUBanMs aJleHUIaTIHKIA3bl —> MOBBINIEHNE ypoBHA HAM® B KieT-
Ke — aKTHUBallMs IPOTEMHKHUHA3bl A — docopunnupoBanue HepMEHTOB,
Y4acTBYIOUIMX B 0OMEHE TIIOKO3bl, 1 U3MEHEHHE UX AKTUBHOCTH.

b. Yckopenue TpaHcnopTa IitOKo3bl Yepe3 MeMOpaHbl KJIETOK-MUIIEHEH,
akTuBanus pocdoaudcTepasbl U CHUXKEHHE ypoBHSI HAMO B KieTke.

B. Uanyknust cunTe3a pepMEeHTOB HAa FT€HETUYECKOM YPOBHE.

HpLIGMJleOCmb peweﬂuﬁ npoeepvnie, conocmasue ux ¢ omeemamul.

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

3aoanue 1. Tnamunmmpodochar — HeoOXxouMbIit KodepMeHT 1yt cenyroiero pepmenta [1DIT:
A. Dnumepasa. b. Tpancanbnonasa. B. U3omepasa.
I'. Tpanckeronasa. . dernaporenasa.

3aoanue 2. HpI/IMeHeHI/IC HCKOTOPBIX JICKAPCTBCHHBIX MPCIAPATOB MOXKET BbI3BATH I'CMOJIN3
SpUTPOUOUTOB, CHUKCHUEC COACPIKAHUA reMorjIoOnHa B KPOBH, KCITYXY (J'IeKapCTBeHHaSI TEMOJIMTH-
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yeckas aHeMus1). [IpuunHO# sABiIs€TCS HAapyLIEHUE B 3PUTPOLUTAX PEAKIMU BOCCTAHOBIICHUS AU-
cynbuaHON (POPMBI IITyTaTHOHA B CYJIbPTHAPUIBHYIO:

-S—S-I' + HAI®HH" —— 2 I'-SH + HAJI®".

Boccranosnennsiii riyratioH (I'-SH) — HeoOxomumblii (akTop Aisi BOCCTaHOBICHHUS
SH-rpynn B remoryioOuHe, noajaepx’aHus HOpMaIbHOW (HOPMBI SPUTPOLIUTOB, CTAOMIIN3ALUM KIle-
TOYHOU MeMOpaHsb!l U T. 1. Hepoctarounas aktuBHOCTh Kakux (pepmentoB [1DII moxer ObITh mpu-
YUHOI 3a001eBaHuA?

3aoanue 3. Merabomutsl [IOI] MOTYT OBITH HCIIOIB30BAHBI JJISI CHHTE3A!
A.HAI". b. DA B. VTO. I'. KopepmenTa A.
. dKupHbIX KHUCIIOT. E. [1o10BBIX TOPMOHOB.

3aoanue 4. Y 601bHOTO XpOHUYECKUI IeNMaTUT ¢ MPU3HAKaMU IEYEHOYHON HEIOCTATOYHOCTH.
Ha npueme y Bpada OH CIIpalinMBaeT, Kak 4acTO MOXET YHOTPEOJATh CHUPTHBIC HAMUTKUA. YTO OBI
BBl TOCOBETOBAJIM O0JIbHOMY? OOOCHYITE CBOI OTBET.

3aoanue 5. Kodenn marudupyer 3',5-pochoanscrepasy, npeppamaromyo tAM® B AMD.
Kakoii u3 nepeunciennbix 3¢ pekToB OyneT HaOMI0AaThHCA MOCe BO3AeCTBHS KopernHa?

A. CHUXCHHE aKTUBHOCTH MPOTCHHKMHA3BI A B TICUYCHHU.

b. CHmkeHue akTUBHOCTH MIPOTEUHKUHA3bI A B MBIIIIIAX.

B. [ToBbIleHNE aKTHBHOCTH MTUPYBATKUHA3EI B IICUCHHU.

I'. CHMKeHUE aKTUBHOCTH TJIMKOTEHCHHTA3bI B TICUCHH.

3aoanue 6. bonmpHOM caxapHbIM 1ua0ETOM IMOCIE UHBEKIIMK MHCYJIMHA HE CMOT CBOEBPEMEHHO
noectb. Ha paboTe ero cocTosiHMe pe3ko yXyALIMIock. Bpau ckopoil momoIy npu 0CMOTpe OTMEYAET
0ecrokoiicTBO OOJBHOr0, OJIEAHOCTh U BIAKHOCTh KOXKHBIX TMOKPOBOB, YTHETEHHE peQIIeKCOB. Ypo-
BEHb TJTFOKO3BI B KPOBU COCTaBIISIET 2,8 MMOJIB/JI. UTO CIieTyeT CpOYHO BBECTH 3TOMY TAIIUEHTY?

A. Anpenanius.  b. ['moko3y. B. Uucynun. I'. Hutpornunepus.

3aoanue 7. IlouedyHslil MOPOT AJI TITFOKO3BI COCTABJISET:
A. 5,5 mmons/n.  B. 10 mmoas/n. B. 20 mmone/a. T 30 MMoab/II.

OTBeThI K pelIeHNI0 3aJaHN I

Jna camonposepku ucxo0no20 ypoensa 3Hanuil:
1. 1. T'mroko3a. 2.Tamakro3a. 3. I'mokypoHoBas kuciota. 4. Puboza.

na camocmoamenvnoii padomoi:
21— (A, b, B, I'). 3.1 — a) yBenuuuTcs; 0) MupyBaT CHUKACTCS, JTAKTAT HAPACTAET.
3.2—Bepno. 42— (1—B;2—A;3—Bb,B).

JlabopaTtopnas pa6ora (60 MUHYT)
HNHCTpYKIUA K IPAKTHYECKOMY 3aHATHIO

Onpedenenue Konyenmpayuu 27110K03bl 8 Cbl8OPOMKe Kposu (hepmeHmamueHbIM MEMoOoM
Ipunyun memooa. MeToJ1 OCHOBaH Ha CIEAYIOUINX (PePMEHTATUBHBIX PEaKIUIX:

I'moko3a + H.O + O3 —— > ['mokoHonaktoH + H20»
T'nioxo3ookcuoaza
H20; + 4-amunoanTHIHMPHH + (heHO —  » XunouumuH + 4H,0
Ilepokcuoasza
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OO0pazyromuiics MPOAYKT UMEET PO30BYIO OKpacKy. IHTEHCHBHOCTh OKPACKH MPSIMO TMPO-
MOPLUHOHANIbHA KOHIIEHTPAIMH TJIIOKO3bI U U3MepsieTcsl POTOMETPUUECKH.

Xo0 pabomvi. benku CBHIBOPOTKH KPOBH OCAXIAIOT JCTPOTEHHU3HPYIOIIUM PEareHTOM.
['mroko03y ompeensoT B Ha0CaJOUHOM KUIKOCTH 1ocie ueHTpudyrupoanus. PeakTussl 100aB-
JIAIOT IO CHEAYIOUIEN CXEME:

OneITHaR CrannaptHasi
npoda, MJ npoda, MJ
B nentpudyxnpie npoOHpPKH BHOCSAT:
ChIBOpPOTKA KPOBH 0,1 —
CraHIapTHBIA PaCTBOP TITFOKO3bI — 0,1
Jlenporennusupyrommii pactsop (3% TXY) 1,0 1,0

[TepememmBatot u neHTpudyrupyot npu 3000 06/MuH B TeueHue 15 MunyT
B cyxue npobupku BHOCST:
Hanocagouynast )KUIKOCTH 0,2 0,2
Pabounii pacTBop GepMEeHTOB 2,0 2,0
[lepememnBaroT U UHKYOUPYIOT peakuoHHyto cMech 10 mun ripu 37°C unu
30 MUH Py KOMHATHOH TeMIIeparype

[To okOHYaHWHM HWHKYOAIlMH H3MEPSIIOT ONTHYCCKYIO TUIOTHOCTH ONBITHOW M CTaHAAPTHOU
po6 Ha ®OK (muna BonHbl 490-540 HM) B KIOBETaX C TONIIMHON CJI0S 5 MM MIPOTHUB KOHTPOJIS.

Koutpoasnas npo6a conepxut 0,2 M1 1enpoTenHU3upyromero pactsopa u 2,0 mu pado-
4ero pactBopa ¢pepmMeHToB. KOHTpoNbHYIO P00y MOYKHO FTOTOBUTH OJIHY Ha TPYIIITY.

PacueT npousBogaT mo popmyie:
Con. = Eon. * Cer. / Eer,
rae Con, — KOHIICHTpAIWSI TIIOKO3bI B KpOBU (MMOJIB/M); Cer. — KOHIIEHTPAIUS TIIFOKO3bI B
cTaHAapTHOM pactBope (5,55 MMonb/n); Eon. — SKCTHHKIMS ONBITHOW TPOOBI; Ecr. — SKCTHHKIINS
CTaHJIapTHOM IPOOBI.

Pesyabrarni: Eomn.= Ecr.=
Pacuér:
HopMmasbHble BeMMYMHBI KOHIIEHTPALMK TJIFOKO3bI B IIa3Me€ M ChIBOPOTKEe kpoBu — 3,9-6,1

MMOJIB/T, B CHUHHOMO3TOBOM KUIKOCTH — OKOJIO 2,78—3,89 MMOJIB/II.

KninHuko-I1MarHocTuueckoe 3Ha4Y€HHUE. YBEIUUYEHUE COJEpKaHUS TIIIOKO3bl B
KpoBHU (THUMEPTIMKEMHs) HAOII0IaeTCs MPU CaXapHOM JUadeTe, OCTPOM MaHKpEeaTUTe, MaHKpeaTu-
YeCKUX IUPPOo3ax, SIMOIMOHANBHBIX CTpeccax, rnocie 3pupHOro HapkKo3a, OOMIBLHOTO MpHUeMa yrie-
BOJIOB C THUIIEH, a TAaK)Ke MPH MOBBIIIICHUU TOPMOHAIILHON aKTUBHOCTH psijia xkee3 (IIUTOBUIHOM,
runodusa, KOPKOBOTO ¥ MO3TOBOTO CIIOSI HA/IMOYEYHHKOB).

CHIKeHHre ypOBHSI TJTIOKO3bI B KPOBH (THIIOTIIMKEMHS) BCTPEUACTCS TIPU MOPAKEHUN TTApEeH-
XUMBI TIEYCHU, HAPYIICHUH (pepMEHTATUBHON aKTUBHOCTH MPU pacriajie TITUKOTeHa; HET0CTaTOYHON
(GYHKIMH OIUTOBUIHOM KeJe3bl, HAAMOUYEUHUKOB, TUIO(PHU3a; NePeI03UPOBKE HHCYINHA TPH Jieue-
HUU caxapHOro auabeTa, HapylUIeHUH BCaChIBaHUS YTIIEBOIOB, OTpaBieHHsIX Gochopom, OeH30I0M,
xJ10po(hOpMOM, TIPH HETOCTATKE MPUEMA C MUIIEH YTIeBOI0B, MOCe OOJBUINX MOTEPh KPOBH.

BriBOI:

Iloonucs npenooasamens:
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12. TEMA: HEPEUYEHB BOITPOCOB JJIS IOAI'OTOBKH K KOJIVIOKBUYMY
IO TEMAM: «BBEAEHHWE B METABOJIU3M, HEHTPAJIBHBIE
METABOJIMYECKHUE IIYTHU, BUOJIOI'MYECKOE OKUCJIEHME,
OKHUCJIMTEJBHOE ®OCP®OPUJINPOBAHUE, OBMEH YIVIEBOAOB»

1. Merabonu3Mm. [lonstre o kataboauszme (IPUBECTH MPUMEPHI) U 00 aHaboM3Me (MPUBECTH
MIPUMEPHI), PA3INUUs U CBSI3b MEXKIYy HHUMH Ha YPOBHE CyOCTpaTa, BOCCTAHOBICHHBIX KO(pEpMEH-
TOB, SHEPTUHU U PETYJIATOPOB OOMEHA.

2. Buger merabonudeckux mytei. [loHsATHE O MMHEHHBIX M IUKIMYECKUX MYTIX METadoIM3Ma
(TpUBECTH TPUMEPHI), O KITFOUEBBIX (PETYIATOPHBIX ) hepMeHTax. LleHTpanbHbIe TyTH MeTaboIM3Ma.

3. AzleHuoBas cucTemMa, €€ KOMIIOHEHTBI, poiib B KieTke. CriocoOs! cuuTe3a AT® B KIeTke U
crocoObl ee Tuaponusa. IlepedncnuTe peakuu 1 MpoIecchl, CONpsbKeHHbIe ¢ ruaponu3zom ATO.
WX pornb AJig KJIETOK U OpTraHru3MOB.

4. OkucnurenpHoe nekapookcunupoBanue [IBK. IToueMy mporecc OKHCIUTENBHOTO Je-
Kap-OOKCHJIMPOBAHUS NMUPYBaTa HA3bIBAIOT LEHTPAIbHBIM META0OJIMYECKUM MyTeM (IMIOKAXKUTE
Ha cxeme karabonusma)? Hamucate cymmapHoe ypaBHEHHE U PeaklMM OKHCIHUTEIBHOTO JIeKap-
OOKCHUITUpOBaHUs THUpyBaTa. YKazaTh (EepMEHTHI U KOPEPMEHTHI MUPYBATICTHIPOTCHA3ZHOTO
KoMmIuiekca. Kakue BUTaMHHBI y4yacTBYIOT B 3ToM mpoiecce? Uto mpousoitaér npu neduuure
3TUX BUTAaMHMHOB B opranHu3Me? Kak oCymecTBIsIeTCS peryisiuus NUpyBaTACTHAPOTEHA3ZHOTO
komruiekca? PaccumTaTh sHepreTuyeckuil Beixoq (B monsix AT®) oxkucieHus mupysaTa A0 KO-
HEYHBIX MPOJYKTOB OOMEHA.

5. luxn tpukapOoHoBbIX kucnoT. [Touemy mukn KpeGca siBisiercs eHTpalbHBIM METa0O0Iu-
yeckum myteM? Ilokazate Ha cxeme. @ynkuuu LTK. Yto Takoe aHamiepoTHYECKHE pEaKIUH
(mpumep Takoiil peakiun)? Hanucars cxemy L[TK, Ha3BaTh BUTAMUHBI, y4aCTBYIOIIHUE B 3TOM IPO-
necce. Kakue peakuun nuxna Kpedca cBsizanbl ¢ KOMILIEKCaMu JbixaTesibHOU 1enu? CKOJIbKO MOJIb
AT® moxHO mpu 3ToM mnonyuutb? [lokazarh 3T0 Ha cxeme ()EPMEHTOB TKAHEBOTO JbIXaHMS.
Paccuurare sHeprermueckuii 6amanc okucienus anetuia-KoA. KaraGonmmueckass GpyHKIUS ITUKIA
Kpebca. YMmers paccunTarh U MokasaTth Ha cxeme, CKOIbko AT®D cuHTe3upyeTcss B MUTOXOHAPHUSIX
P OKUCJICHUH PA3JIMYHBIX CyOCTPAaTOB (AMHHOKHCIIOTHI) O KOHEYHBIX MTPOTYKTOB:

a) tup — pymapar ->CO2+H20; 0) mpo — a-kerornyrapat — CO2+ H20;
B) acH — okcanoanerat — CO2+ H20; r) apr — o-kerorayrapat — CO2+ Hz0;
1) MeT — cykuuHuiI-KoA — CO2+H20; e) per — anermin-KoA — CO2+ H20;

K) Balm — cyknuHUI-KoA — CO2+H20; 3) Tic — a-ketormyTrapatr — CO2+ H0;

n) une — cykuuHui-KoA — CO2+H20.

6. Buabl Ouonornueckoro okucineHus. Butamuasl PP u B2 kak ydyacTHUKM OKUCIUTEIHHO-
BOCCTAHOBHMTEIBHEIX peakiuii. Hapucosats 010k-cxemsl HAJTY, HAI®', ®MH u ®A/I.

7. TkaneBoe apixanue. Cxema (epMEHTOB TKAaHEBOIO JbIXaHUs. KOMITIEKCHI JbIXaTenbHON
1enu. YKa3aTh Ha CXeME YYaCTKU C SHEPTHUEH, 1ocTaTouHoM aiist oopazoanust AT®. Ha ocHoBanun
KAaKOro M3MEPSAEMOr0 NMOKa3aTeNsl MOXHO OIPENEIUTh KOJIMYECTBO SHEPTHUH, BBIACIAEMON B peak-
LMY TIepeHoca MIEKTPOHOB? Perynsuus akTUBHOCTH (PEPMEHTOB JAbIXaTeabHOW 1enu, poiab AJlD,
AT®. Ymerp n300pa3uth cxemy (hepMeHTOB TkaHeBoro abixanus ans HAJ[-3aBucumbix u ®A/Jl-
3aBUCHUMBIX CyOCTpaToB. YMETh BKJItOUaTh cyocTparsl nukia Kpebca (n3ouurpar, o-KeToriyrapar,
Majiar, CyKIIMHAT) B JbIXaTEeNbHYIO IIeTb. 3HATh, 4eMy paBeH KodpduinueHT ¢ochopunupoBanus
(P/O) nns kaxxmoro u3 3Tux cyocTparoB. Ha cxeme 00s3aTebHO yKa3bIBaTh YYaCTKU COTPSIKEHUS
TpPaHCIOPTa 3JEKTPOHOB U (ochopunupoBanus. MoKXHO JIM MCHONB30BaTh JJI OKUCIEHUS CyO-
crparoB B Mutoxouapusx HAJI®'? Pors HAJID' B kieTke.

8.Uto Takoe okuciuTenbHOe (ochopuaupoBanue (onpeaeicHue, CyoKIeToIHas JIOKAI -
3anus)? OcHOBHBIE MoJiokeHHs! Teopun I1. Mutdenna, oObsACHAIOIINE MEXAaHU3M OKHUCIUTEN b-
Horo ¢ochopunupoBanusi. Kak usmeHnsercs npoiecc OKUCIUTEILHOTO GochHOopHINpPOBAHUS NTPU
HEJI0CTaTKe KUCIOpOo/aa B KJeTKax (00BsACHUTH MexaHu3M)? UTo Takoe pa3o0IieHne OKHCIUTE-
aeHOTO (hochopunupoBanus? Kakumu CBOMCTBaMH JODKEH 00amath paszodmmurens? Kak
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U3MEHSETCS TMOTJIOIIEHUE KHUCIOpOoAa MpU NEHCTBUM pazolrmuTeneld (MOSCHUTH MeXaHU3M)?
CpaBHUTHh MEXaHU3MBbl OKHCIHMTEIBHOIO U cyOcTpaTHOro QgocdopunupoBanusd. Kakoil u3 Hux
npeobJiaiaeT B MUTOXOHAPUSIX?

9. 'unosHepreTuueckue coctosHus. VHrHOMTOpPHI IepeHoca 3JIEKTPOHOB IO JAbIXaTEIbHON
nenu. B kakoM cocTostHMM (OKUCIEHHOM WJIM BOCCTAaHOBJIEHHOM) OYIYT HAaXOIMTHCS MEPEHOCUYUKU
AJICKTPOHOB IIPH OJIOKAJIE IIETH: a) MPOU3BOJHBIME OapOUTYPOBOM KUCIIOTHI; 0) MaJOHOBOW KHCJIO-
TOI1; B) IMaHUJAMHM, YTapHBIM I'a30M; I') POTEHOHOM; 1) aHTUMHUIIMHOM A?

10. MukpocomalibHOE OKHCIEHHE, €0 POJIb B KIIETKE.

11.IlepeBapuBanue yrieBoAoB. YTO MOHUMAIOT 110/ BPOKACHHON HENEPEHOCHMOCTBIO JAHCA-
xapuoB? [IpuuuHbl HapylIeHUs nepeBapuBaHus JakTo3bl. JlakTyno3a 1 000CHOBaHME €€ UCIOJb-
30BaHMsI B MUTaHUU. PoJib THIIEBBIX BOJIOKOH (KJI€TYATKa, MEKTUHBI) B MUTAaHUH YeJoBeKa. Mexa-
HU3MBbI BCACbIBAHUS YTJIE€BOJOB B KUIIIEUHHKE.

12. MexaHu3M TpaHCIOpPTa TIIFOKO3bI B KJIETKU. HammcaTh peakuuio akTHBHPOBAHUS MOCTY-
NUBIIEH B KJIETKY IVIIOKO3bI M yKa3aTh IyTH €€ JaJIbHEeHIero npeBpamieHus.

13. Xumu3M peaxiuii HEOKHCIUTEIBHOIO M OKUCIUTEIBHOTO 3TAloB aHA3POOHOTO TIIMKOJIH-
3a. buonornyeckas poib INIMKOJIM3a, Ha3HAuU€HHE JIAKTATIEIMIPOreHa3HOW peakuuu. Perymsmus
aHa’pOOHOTO pacmaja roKo3bl. Kakoil 13 KIo4eBhIX ()ePMEHTOB TIIMKOJIN3A SBISETCS KITIOUEBBIM
U JUId Ipyrux myteil oOMeHa riaoko3sl? PerynstopHas pons 2,3-audocdornumepara. DHepreruye-
CKM BBIXO] MIHKoIM3a. Mexanu3m cunte3a AT® B aHaspoOHBIX YCIOBUSX.

14. XuMu3M ciupTOBOTO OpOXKEHUs (HEOKHCIIMTEIbHBIN JTall, OKHCIUTEIbHBIN JTam). Peak-
IIUH, O0IIHE TSl CIUPTOBOTO OPOKEHUS M TIUKONU3a. Paznmumst 3Tux nByX mporeccoB. Kimrouesie
(bepMeHTHI criupToBOro OposkeHus. Kakue coeqMHEeHUsI MOTYT PeryaupoBaTh 3TOT mpouecc?

15. OOMeH 3K30T€HHOr0 ATaHoJIa (CXeMa), TKaHeBas JIOKaJIM3alus npouecca. Mexanusm pas-
BUTHS AJIKOTOJIbHOM TMIIOTTIMKEMUH U JIAKTALUIEMUH.

16. AspoGHOe OKHMCIIEHHE TIIOKO3bl. DTalbl U WX CYOKJIETOYHAS JIOKAIW3ALUs, YHEpreTuyie-
CKUIl BBIXOJl (pacyeT MPOBOAUTH MO3TANHO) M MexaHu3Mbl cuHTe3a AT®. YpoBHU perymsuuy,
KJIOUEBble (PEPMEHTHI U UX PEryiasTopbl. CpaBHUTh SHEPI€TUYECKUI BBIXOJ aHA3POOHOro U a’po0-
HOTO (TI03TAITHO) OKUCIICHHUS TIIFOKO3bl U MEXaHU3MbI cuHTe3a ATO.

17. Cynp6a KOHEUHBIX MPOAYKTOB TNIMKOJIN3a — MHPOBUHOTPAAHON U MOJOYHOH kucioT. Ka-
KOBa CyJp0a JlakTaTa, 00pa30BaBIIErocs B 3puTpouuTax? Tanbl U SHEPreTUYeCKUil BbIXO a3po0-
HOTO OKHCIJIEHHUS JlaKkTaTa (pacueT MpoBOAUTH HodTanmHo). Ilytm Merabonmsma nupysara. Kaxoi
IyTh YTHIIM3ALUU IUPYBaTa CTUMYJIMPYETCS TP SHEprofepuuuTe B KiIeTKax?

18. I'mroxoneorenes3. bronornyeckas poib, CyOKIeTOUHAs JIOKAIHU3AIHS, CyOCTPAThl, KIIt04e-
Bble (DEPMEHTHI M PETyJALUs Mpolecca. XMMU3M KIIIOUEBBIX peaklui. YMETh paccuuTaTh dHEpre-
THYeCKUM Oamanc cuaTe3a Moiist rioko3sl 3 [I1BK u II[YK.

19. Cxema rinukoreHesa B rernaTrouuTax 1 MUoIUTax. KakoBbl 3amacel yriieBo10B B MBIIIIAX, B
MIEYEeHHU U B L1eJIoM opranu3Me? Paccuutars SHEproTparsl BKIOUEHUS MOJIEKYJIbI (MOJIST) TJIFOKO3BI B
MOJIEKYJIbl TTIMKOTeHA. ['OpMOHanbHas Peryisiiuus IIMKoreHesa.

20. I'makorenonmu3, Ouoormyeckas poiib. Yto takoe ¢ochoponns u ruapoim3 rimkoreHa? Bos-
MOKHBI JIM pEaKLUM THIPOJIM3a ITIMKOTeHa B kieTkax? Cxema gocdoponnsa riMKoreHa. 3HaTh pasiu-
YU 3TOTO Ipoliecca B MEeYEeHH U MbIax. ECTb T B 3TUX pa3auuusIx OHMOJIOTMYECKU CMBICT, a €CIH
€CThb, TO Kakoi? M300pa3uTh cxeMy MIMKOT€HOIN3a 10T BAMSHUEM IIIOKAaroHa, TKaHeBast JIOKATU3allusl.
MexaHn3Mbl aKTUBUPOBaHMS IIIMKOTreHpochopuiassl agpeHaaInHoM (cxema). [lokasate Ha cxeme, 4To
BBITOJJHEE B 3HEPIETUUECKOM OTHOILLEHHUHU: CPa3y OKHMCIIATH IIIOKO3Y MJIM BHAYalle IPUCOEINHUTD €€ K
TJIMKOTEHY WM 3TO HE MMEET 3HaUeHUs (pacyeT MPOBECTH JIJIsl aHAOPOOHBIX YCIIOBH).

21.T1lento3odochaTHbIi MyTh pacnaaa IIOKO3bl, ITaIlbl, OMOJIOTHYEeCKast POJb.

22.300pa3uth cxematudecku oOpazoBanue YJID-rmoko3el. KakoBa Ononormdeckas posib
IIPOLIECCOB, UcnoNb3yomux Y J®-rmoko3y? 3HaueHUe IIIOKYPOHOBOTO IMYTH PAaCLIETUIEHUS IUIIO-
KO3BI B 1eueHu u pudpoodaacTax.

23.Mertoabl onpeneneHns CoAep KaHus INIIOKO3bl B KPOBH M €€ (hru3Hnonornyeckas KOHIIECH-

Tpauus. ['opMoHanbHas peryisiius ypoBHS INIIOKO3bI B KPOBH.
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13. TEMA: OBMEH JIMITUAOB. IEPEBAPUBAHUE, BCACBIBAHUE U PECUHTES.
TPAHCITIOPT 3K3OI'EHHbBIX JIMIINIOB. SMYJIbI'NPOBAHUE
TPUAHWITJIMIEPOJIOB ) XEJITYHBIMU KUCJIOTAMU. KUHETHUKA
JEVICTBUS MAHKPEATUYECKOM JIMITA3BI

AKTYaJIbHOCTDb TeMbl

JIunuzael — BaXkHas COCTaBHAs YacTh MMILEBBIX IPOAYKTOB HE TOJIBKO BCJIEICTBUE BBICOKON
SHEPIreTUYECKON LICHHOCTH, HO TAK)KE U II0TOMY, YTO B HATYPAJIbHBIX IHILEBBIX KUPAX COAEPKATCA
KHUPOPACTBOPUMBIE BUTAMHMHBI M «HE3aMEHUMBIE» KUPHbIE KUCIOTHI (IIOJMHEHACHIICHHBIE). Takue
JKUPHBIE KUCIOTBI B OpPraHU3ME — IIPEAIICCTBEHHUKHA 3MKO3aHOUIOB — JIMIIMAHBIX NOPMOHOB,
UTPAOIMX BAKHYIO POJIb B Pa3BUTUU BOCIIAJICHUS], aJUIEPTUH, IIPOLIECCA CBEPTHIBAHUS KPOBHU.

[lepeBapuBaHue JUMHUIOB B JKEIYIOYHO-KHIIEYHOM TPAKTE — CIOXKHBIH OMOXUMHYECKHIMA
nporecc. s co3nanus GU3NOIOrMUECKUX YCIOBUM TMAPOIIN3a JIMIUAOB B KMILICUHUKE HEO0X0AH-
MO TIOJIHOIICHHOE (PYHKIIMOHUPOBAHHE HECKOJBKUX OPraHOB: IEYEHH, MOHKETYAOUYHOH >KeJe3Hl,
TOHKOI'O KHMIIeyHUKa. JleheKT ydacTust 3TUX OpraHOB B YCBOCHUU IUILEBBIX JUIIHUIOB OPraHU3MOM
MPUBOAUT K HApYUICHUIO OOMEHa KUPOB M Pa3BUTHIO MATOJOTHUECKUX MposiBieHuil. OQHO U3 Ta-
KHX MPOSBICHUN — cTeaTopes (MOsBICHHE B (eKaIUAX HellepeBapeHHBIX KHUPOB).

[Nockonbky mumuIel — ruapodoOHbIE COSTUHEHHS, UX IPUCYTCTBHE B KPOBOTOKE BO3MOXKHO TO-
JIbKO B BUJIE CHIEUATBHBIX TPAHCIIOPTHBIX (POPM — JUIONPOTEUHOB. XMUJIOMUKPOHBI (OJIMH U3 KIaCCOB
JIMIIONPOTEUHOB) CIIYKaT JUIsl TOCTaBKH JIMIIMJOB U3 KUILIEYHHUKA B pa3jIMUHbIe TKaHU U nedeHb. Hapy-
IIEHHUs1 Ha YpOBHE 00pa30BaHMsl JIUIONPOTEMHOB (MM MX YTHIIM3ALUK) SBJSIFOTCS IPUUMHAMU Pa3BU-
THSI pa3IMUHBIX (popM THTIO- U runepiaunonporenHeMuii. Hanbonee pacnpoctpaneHHbie 3a001eBaHM,
CBSI3aHHBIE C HAPYILEHUAMH OOMEHA JIMMUI0B, — CaxapHbIid TMa0eT U aTepOCKIepo3.

Iean 3anaTHsA

3aKpCHI/ITI) 3HAHU 110 XUMUU JIUITUIO0B. YcBoutn MOJICKYJIAPHBIC MCXaHHU3MBbI IICPECBAPUBAHUSA U
BCAChIBAHUS JIMITH/IOB THIIH, PECUHTE3a JTUIHI0B, TPAHCIIOPTA YK30T'CHHBIX JIMITHUOB 10 KPOBEHOC-
HOMY PYCIY JJIsl OCTEAYIOMIEro aHAIN3a OMOXUMHUYECKUX aCMIEKTOB HAPYIIICHUN STHX MTPOIIECCOB.

TpeGoBanus K HCX0AHOMY YPOBHIO 3HAHMI

s nonnoco yceoenus memol He0OX00UMO NOBMOPUMb U3

—  obwell xumuu:

*  CBOWCTBA MOBEPXHOCTHO-aKTUBHBIX BEIIECTB, MHUIIEIIIO00Pa30BAHUE;

*  TUTPOMETPUUECKUE METOJIbI aHAIIN3A,;

—  OUOOP2AHUYECKOU XUMUL:

* CTPOEHHUE M CBOWCTBA MHOTOATOMHBIX CHUPTOB (TIUIEPOJI, UHO3ZUTOMI), IPUPOJHBIX BbIC-
IIMX KapOOHOBBIX KHUCIOT;

* CTPOEHUE MPOCTHIX JUMHI0B (BOCKOB U HENTPAIbHBIX KUPOB);

* 0COOEHHOCTH CTPYKTYpPbl U (DPU3MKO-XMMUYECKUX CBOMCTB (POCHOIUMHUIOB U KETUHBIX
KHCJIOT;,

= COCTaB U CBOMCTBA XXEJYH, €€ y4acTue B IIpolieccax MUIleBapeHus. MexaHu3Mbl peryiis-
L[UU KeT4e00pa30BaHus U )KETUEBbIICIICHUS;

* COCTaB U CBOMCTBA MUIIECBAPUTEIIBHBIX COKOB; IIEPEBAPUBAHUE KUPOB U BCACBIBAHUE IIPO-
JTYKTOB THJIPOJIN3A )KUPOB.

JJ1s mpoBepKM UCXOAHOI0 YPOBHS 3HAHUI BBINOJHUTE CJIEAYIONUIHE 3a1aHUS:

3aoanue 1. BciomMHHTE, YTO MPUPOHBIE KUPHBIE KUCIOTHI OBIBAIOT HACHIIIEHHbIC U HEHAa-
CBHIIIICHHBIC. ITommenoBEuIe KUPHBIC KUCJIOTHI ABJIAIOTCA HE3aMCHUMBIMU (i)aKTopaMI/I NUTaHUuA U J1€-
JATCA Ha 2 TpyNIbl — ®-3 ¥ ©-6 — B 3aBUCUMOCTH OT MOJIOKEHUS ABOMHOM CBSI3U OT YIJIEpOIHOTO
aToMa nociueaHel (MeTHJIbHOI) TpyMIbL.
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[TonGepute Asist KX 101 KUPHON KUCIOTHI COOTBETCTBYIOIIEE 0003HAYCHHUE:

1. ITaneMuUTHHOBAS. A. 18:2 »-6.
2. CreapuHoBasl. b. 18:3 »-3.
3. OrseunoBas. B. 20:5 ®-3.
4. Jlunone.as. I. 20:4 »-6.
5. JluHoneHosas. 1. 18:1 w-9.
6. ApaxuIoHOBas. E. 18:0.

7. DiKo3ameHTacHOBasl. K. 16:0.

3aoanue 2. Tlpu nobGaBieHUH K Karjie HEIMYJIBTHPOBAHHOTO KHPA COJEH JKEITYHBIX KUCIOT
obpaszosanocs 102 menkux kamemb xupa. KakuM cBOWCTBOM JKENUHBIX KHCIOT MOJKHO OOBACHUTE
UX 3MYJIbrUpyloliee qeicTBue?
A. AMPUGUITBEHOCTBIO. b. PacTBOpUMOCTBIO TOJBKO B BOJIE.
B. PacTBOpUMOCTBIO TOJIBKO B HENOISAPHBIX PACTBOPUTEIISX.
I'. HepactBopumoctsto B Boge. /I. HepacTBOpUMOCTBIO B OPraHMUECKUX PACTBOPUTEIISAX.

3aoanue 3. B pacTBOpe ¢ MOMOIIBIO CeM(PUUSCKIX PEaKIUi ONpeAeieHbI CIeIYIOIINe Mpo-
JYKTBI TUIPOJIN3A: TIMIEPOI U )KUPHBIC KUCIOTHI. Kakoe BeliecTBo ObLIO MOIBEPTHYTO THIPOIU3Y?
A. Xonectepoi. b. Tpuanunraunepoi. B. ®ocparnaunxonus.
I'. XoneBas kucmiora. . Chunrosus.

3aoanue 4. Ob6paTuTe BHUMAHHUE, YTO B COCTaBE IJIMLEPOJIMIINIOB HEHACHIIIEHHbIE KUPHbIE
KHCJIOTBI OOBIYHO pacmosararotcs Bo 2 (B)-nonokenuu. Hamumure dopmyny 1-maibMUATOMI-2-
JMHOJICOMII-3-CTEAPOMITIIUIEPOIIa. DTO COSTMHEHHE:
A. T'mapodunsnoe.  b. 'mapodobHoe. B. AmdudunsHoe.

IIpasunbrnocms pewenuii npogepbme, CONOCMABUE UX C OMBEMAMU.

Bonpocs! 1u1s1 06cyxneHus

1. O6mas xapakTepucTuKa U KiacCu(pUKalUs JTUIUA0B (OMBUISIEMbIE U HEOMBUISIEMbIE, TIPO-
CTBIE W CIIOXKHBIE). XapaKTEPUCTHKA TPYII JIMIUAOB (XHMHUYeCKHe (HOpMYJbl M HOMEHKIATypa
AlWITIIMIEPOJIOB W TIKMIEepOodoCchOIUITHIOB; OJOK-CXeMbl CTPOSHUS BOCKOB, chuHrodocdo-
JIMIAJIOB, TIIUKOJHUITHIOB, Cyb(onmunuaos). bruomornveckas poib JAMHIOB.

2. Jlunnas! mun. [lepeBapuBaHne TUNUIOB, Tanbl. OMYyJIbIMpOBaHUe (Ha3HavyeHue, (hakTo-
PBI, cTaOMUIM3AIHsI KUPOBOI IMYbcun). JKemdb, )KeTuHbIe KUCIOTHI (TIEpBUYHBIC, KOHBIOTHPOBAH-
Hble, BTOpPHYHBIE). MecTo 00pa3oBaHHs, ydyacTHE€ B YCBOCHHUHU JMNUIOB mnuuu. [ledeHouHo-
KAIEYHAsT PEIUPKYIISIHS KEITIHBIX KUCIOT.

3. l'unponus munuaoB (cxemsl peBpalieHuil). @epmMeHTsl (MecTo 00pa3oBaHus, cyOcTpaTHas
cnenu(UIHOCTh). MeXaHn3Mbl aKTUBAIlMK MaHKPEeaTHUeCKOW iumasbl. BecackiBanue (MEXaHU3MBI,
MUIIEJUIIPHOE pacTBOpeHHe, cyabba muuemnt). [IpeacraBneHne o HapylIeHUsX NEpeBapUBaHUS U
BCACHIBAHUSI JIUITH/IOB.

4. PecuHTe3 TpUALMITIULIEPOTIOB U MIHLEPOPochOINIHI0B B SHTEPOLMTAX. TpaHCHOPTHbIE
dbopmbl TUNUA0B B KpoBH. CTPOCHHE U META00JIU3M XHJIOMUKPOHOB.

Jluteparypa 1Jisi NOATOTOBKH
OcHoBHas
Buonoeuueckas xumus / B. K. Kyxra [u ap.]. Mocksa : buxowm ; Munck : Acap, 2008. C. 193-210, 213-216.
Buonoeuueckass xumusi / A. J1. Taranosud [u ap.]. Musck : Boim. k., 2013. C. 163-186.
3. Kowncnexm nexumii.

N =

JononnureasHasi
1. Jlenunoocep, A. OcHoBbl Onoxumun / A. Jlennnkep. Mocksa : Mup, 1985.
2. Mappu, P. buoxumus denoseka / P. Mappu [u np.]. Mocksa : Mup, 1993. T. 1. C. 151-164, 238-246, 256—
268. T. 2. C. 287-290, 295-296.
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3agaHus A1 CaMOCTOSITeIbHON PadoThl

3aoanue 1. BcniomHuTe KiacCUpUKALNIO JUIMUI0B U HAMUIIUTE GOPMYIIbl TPUALIMITIHIIEPO-
J0B ¥ runepodochonunuIoB. 3aOMHUATE, YTO BAKHOE CBOMCTBO HEKOTOPHIX JIMMUI0B — aM(u-
(GUIBHOCTB, T. €. CHOCOOHOCTHh B3aUMOJICHCTBOBATh KaK ¢ THIAPO(OOHBIMU, TaK U C THIPOPUIBHBI-
MU Mosiekynamu. OOpaTtuTe BHUMaHHE Ha TO, YTO JIMIHUIBI BBIOJIHSIOT pa3Hble (YHKIUU B 3aBH-
CHUMOCTH OT UX CTPOEHUs U cBOMCTB. Kakue pyHKINY BBIMOIHSIOT epeYrcIeHHbIe HUXKE JTUIHUIbI?

A. Xonectepoi. 1. Duepreruueckas.

b. Tpuanmirnuuepo:n. 2. CrtpykrypHas.

B. )KupHble KUCIOTBHL. 3. TlpenmiecTBEHHUK CTEPOUIHBIX TOP-
I'. [TonmHeHaChILIEHHbBIE )KUPHBIE KHCIIOTHI. MOHOB, BUTaMuHa D3, )KeTYHbIX KHCIIOT.
1. ®ochomunuasl. 4. TlpeniiecTBEeHHUKH SUKO3aHOU/IOB.
E. I'muxonunuae!. 5. Tepmoperynsius.

3aoanue 2. 3aniloMHUTE 3Tallbl IIEpEeBapUBAHUS U BCACHIBAHUS MUIIEBBIX KUPOB (IMYIBIUPO-

BaHME, TUJIPOJIN3, 00pa30BaHKE MUIICIUT U BCAChIBAHUE B CIM3HUCTYIO KUILIEYHUKA). Y MEWTE Ha3BATh
(bakTopbl, CIOCOOCTBYIOIINE AMYIBIUPOBAHUIO KUPOB, U MEXAHU3M CTAOMIM3ALMU SMYIbCUH MO
JEUCTBUEM COJIEH KEIYHBIX KUCIIOT, UCXOAS U3 CTPYKTYPBI ATUX COCAVMHEHUMN. YKaXUTe, Kakas u3
MIEPEUYUCIICHHBIX KEITYHBIX KUCIOT SIBISIETCA Haubosee CUIbHBIM AMYJIbIaToOpOM:

A. Xonesas. b. XeHonezokcuxonenas. B. I'nukoxonesasi.

I'. JIutoxomnepas. M. Jlezokcuxoienas.

2.1. TTogbepute MecTo 00pa30BaHUS IS BHIICTICPSUNCIICHHBIX KETYHBIX KACIIOT:

1) meyeHs; 2) KUIICYHHK; 3) moKeNny104YHas JKeesa.

2.2. N3yunte cxeMy MEYCHOYHO-KUIICYHOU PEIUPKYISALNH KETYHBIX KUCIOT U 00paTuTe
BHMMAaHHUE Ha TO, YTO €XKEIHEBHO C KajoM Bbiaensercs 0,5—1 r )KeIyHbIX KUCIOT. DTO €IMHCTBEH-
HbI/ 3HAYUMBIH ITyTh BBIBEACHHUS XOJECTEPOIa U3 OPraHU3Ma.

3aoanue 3. OmynprupoBanue THAPO(GOOHBIX KUPOB — OJTHO W3 YCIOBHU A (HEKTHBHOU pa-
0O0THI MaHKpeaTHYeCKOl unas3pl. Hanmummre B 0011eM Bujie peakiuio mo3TanHoro ruapoinza TAD
MoJ1 IeHiCTBHEM 3TOro (pepMEeHTa C YU4E€TOM TOTO, YTO MaHKpeaThyecKas JIMmasza ¢ OOIbIIeH CKOpo-
CTBIO PACILEIUISET B JKUPAX CIOKHO-3(UPHBIE CBA3M B O-110JI0’KeHUH. [lo1uepKHNUTE OCHOBHBIE KO-
HEYHbIE IPOAYKTHI IIepeBapuBaHUs )KUPOB. BoiOepuTe npaBUIbHbIN BApHAHT OTBETA.

[lepen BcacbiBaHMEM B CIM3UCTYIO TOHKOTO KUIIEYHHKA M3 )KEITIHBIX KUCIIOT, XOJIECTeposa u
aMpUPUIBHBIX POAYKTOB THAPOJIN3a KUPOB (KUPHBIX KUCIOT U [3-MOHOALMITIIMLEPOJIOB) 00pa-

3YIOTCS:
A. CMmelIaHHBIE MUIIEIUTEL. b. JIummocomel.
B. CekperopHblie TpaHyIIbl. I'. Tpuanuariauuepossl.

3.1. 3aHOMHI/ITe, 4TO IMPU3HAKOM HAPYHICHHA IICPCBAPHUBAHUA U BCACBIBAHUA KUPOB SABJISICTCA
CTCaTOpCA. HpI/I 9TOM Kall 0OJIEHOTO COACPIKUT HepacmermeHHLIﬁ JKUPp U UMECT CCpOB&TO-6CJ’IHI>i
uBeT. BrimmonmauTe CJICAYyIoUIeC 3alaHuC: U3 JICBOI'O CTOJIOHNKA Ta6J'II/IHI>I BI)I6epI/IT€ COCTOsSIHHA, KOTO-
PBIC MOT'YT IIPUBCCTHU K CTCATOPEEC; U3 IIPABOI'0 CTOJI0MKA — BO3MOXKHBIC HOCICACTBUA:

A. CHMXeHMe cekpeluu Win akTUBHOCTH J. IloBeienue yposust TAI' B kpoBu.
MaHKpeaTHuecKol JInnasbl (MaHKPEaTHT). E. Hapymenue BcacbIBaHHSI JKHPOPACT-

b. Hapymienne sMynsrupoBaHust ;KUPOB BOPUMBIX BUTAMUHOB («KypUHas CIETnoTa,
BCJIEJICTBUE HEJOCTATOYHOTO OCTYIUIIEHUS KPOBOTOYHMBOCTB).

KEITYM B IPOCBET KUIIEYHUKA (KEeTIHOKa- XK. HapyuieHue BcachlBaHHsI HE3aMEHHUMBIX
MeHHas 00JIe3Hb). MOJINHEHACBIIIEHHBIX JKUPHBIX KUCIIOT.

B. Hapymienue ¢pyHKIMY TIEUeHH U 3. OxupeHue.

YMEHbILIEHNE CUHTE3a JKEIUHbIX KUCIIOT (Te-

MaTUT).

I'. Jucbaktepnos.
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3.2. IlepeBapuBanue (HochOIUIUIOB MPOUCXOAUT MO ACHCTBHEM MaHKpeaTHyecKux (Gocdou-
na3 ¢ 00pa3o0BaHMEM IIIUIIEPOJIa, BBICIINX JKUPHBIX KHUCIIOT, a30TUCTBIX COeMHEHHN 1 (hochOpHOIT Ku-
CIIOTBI. 3aTIOMHUTE, KaKUe CBSI3U CIICHU(HUECKU THIPOIM3YIOT pa3Hble BUIIbI pochomumnas:

®docdonumnaza A;

®docdonumaza Ay

CH-O=CO-R;

OH _, CH;

CH,~ O PO - CH,—CH,—N"- CH;,
AN

CH,

dochomnumaza C

®docponunaza D

3a0anue 4. 3amoMHUTE, YTO B KJIETKAX CIU3UCTON OOOJIOUKM KUIIEYHHUKA (B PHTEPOIUTAX)
npoucxomuT pecuntes TAI' u docdhonunuao U3 BcocaBIIMXCA MPOAYKTOB Tuapoiu3a. Beryunte
peaKLuUy peCUHTE3a JIUIHUIOB.

OneHute NpaBUIBHOCTH ()pa3bl: COCTaB KHUPHBIX KUCIOT PECHHTE3UPOBAHHBIX JIUIIHUOB MO-
KET CYIIECTBEHHO OTJIMYAThCS OT IMHIIEBBIX KUPOB, [NOTOMY UYTO cyOCTpaThl peCHHTE3a
YKAPOB — HE TOJIbKO BCOCABIINECS KUPHBIE KUCIIOTHI, HO U )KUPHBIE KUCIIOThI, CHHTE3UPOBAHHBIEC B
CIIM3UCTOMN KHILIECYHUKA.

4.1. HyXHO ycBOUTb, UTO JJs TpaHcHopTa rupodoOHBIX mpoaykToB pecuHreza (TAI u
3(pHUPOB XO0JIECTEPOIa) U3 KUIICUYHUKA CITYKAT XMJIOMHKPOHBI (OMH M3 KJIACCOB JIUIOMPOTEHHOB).
O3HaKOMbTECh C OOLIMM HPUHIMIIOM CTPOCHUS JIMIONPOTEHMHOBBIX YACTHUI] U YKKUTE KOMIIO-
HEHTBI, KOTOPBIE COCTABJISIOT B XMJIOMUKPOHE:!

A. BHyTpeHHo10 4acTs: 1. ... 2. ...

b. Hapyxnyto wacte: 1. ... 2. ... 3....

4.2. BeiOepute 0COOEHHOCTH, XapaKTEPU3YIOLIUE TPAHCTOPT IK30T€HHBIX JIUMHIOB!

A. XUJTOMHUKPOHBI TOCTYMAIOT HENOCPEJACTBEHHO B KPOBOTOK.

b. XunoMukpoHsl HOCTynaT B TUMQYy.

B. ITocne runponusa TAI' B cocTaBe XMIIOMUKPOHOB JIMIIONPOTEMHIINIIA30M, pacnoia-
TaroIIECs HAa SHJIOTEIIMU COCYAO0B, YKUPHBIE KUCIIOTHI OCTYNAIOT B KJIETKU PA3JIMYHbIX TKaHEH.

I'. OxoHuaTenpHOE paclIENJIEHUE PEMHAHTOB XMJIOMUKPOHOB Ha COCTaBHbIE KOMITOHEHTHI
MPOUCXOJUT B FEMATOLUTAX.

4.3. Nmeiite MNpeaACTaBJICHUEC O TOM, YTO Y J'IIOI[Gﬁ C HaCJICACTBCHHBIM HCCI)GKTOM JIMTIOIIPO-
TCHUHJIUIIA3bI B KPOBU MOBBIIIACTCS KOHICHTPALIUA TAT n XUJIOMHUKPOHOB. K BHemHuM IMMPOABJICHU-
AM TUIICPIUTIUACMUN OTHOCUTCA KCAHTOMATO3 (OTJ'IO)KCHI/IC JKHPOBBIX OJIAIIIeK B KO)KC).

Hpa@uﬂbHOCWZb pemeHuﬁ npoeepvme, conocmaeus ux ¢ omeemamul.

IIpoBepbTe Bamm 3HaHUA (CAMOKOHTPOJIb YCBOCHUSI TEMBbI)

3aoanue 1. Bce nepednciaeHHbIe JUMUIBI OTHOCATCS K ruuepodochonunuiam, KPOME!

A. lunansmutonipochaTuuixonnHa. b. ®ocdhartuaHol KUCIOTHI.

B. Counromuenuna. [I'. @ocatununcepuna. J. ®ochaTuIuIuHO3UTONA.

3aoanue 2. Iumessie xupsl B XKKT noasepratorcs pepmeHTaTUBHOMY I'aponan3y. B kakom
otnene XXKT mpoucxoaur paciuernieHue XupoB y B3pOCIbIX IO ?

A. PoTOBOI1 ITOJIOCTH. b. ToncToM KHIIEUHUKE. B. Kenynke.

I'. ToHKOM KHUIIIEUHUKE. . ITumeBone.
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3aoanue 3. BonbHOMY ¢ XpOHHYECKUM ITAHKPEATUTOM B Kypce KOMIUIEKCHOW Teparnuu peKo-
MEHJIOBaH Mpemnapar keiaun. Kakre KOMIIOHEHTHI JKe4r y4acTBYIOT B IepeBapyUBaHUM KUPOB?

A. Bpicime »XKupHbIE HACHIIEHHBIE KUCIIOTBHI. b. Xonectepou u ero 3gpupsl.
B. Conu xKea4HbIX KUCIOT. I'. ITankpeaTnyeckas jaumnasa.
J. Anauuiariuuepodibl. E. [Tankpeatnueckas o-amuiasza.

3aoanue 4. CpIBOpOTKa KpOBH OOJBHOTO, B3STOH YTPOM HATOLIAK, UMEET MOJIOYHBIA BUI.
[Ipu ananuse oOHapykeHO BbICOKOe coaepkanne TAI n xunoMukpoHoB. HacieacTBeHHBIN AedeKT
Kakoro (pepMeHTa MPUBOIUT K XHIIOMHUKPOHEMUU?

A. TkaHeBOW rOPMOH-YYBCTBUTEJILHOM JIUIIA3BI. b. Xonecreponscrepassl.

B. JIunonporenHnumnassl. I'. ITankpeaTn4eCcKOM JIUIIA3I.

. ®ochonumnassl.

3aoanue 5. Kako 13 mepeyuclieHHbIX ()EPMEHTOB BBHICBOOOXKIAET apaxUIOHOBYIO KHUCIOTY
n3 MeMOpaHHBIX GochoTUuI0B?

A. ®ocdomnurmaza Aj. b. ®ochonunaza Ao.

B. Ilankpeatnueckas nurasa. I'. 'opMOH-uyBCTBUTENBHAS JINTA3A.

OTBeTHI K pelIeHUuI0 3aJaHuil
Jlna camonpogepku ucxo0Ho20 ypo6Hsa 3HAHUIL:
1-1-X;2-E;3-];4—-A;5-b;6-T;7-B). 2-A. 3-b. 4-b.
Jlna camocmosamenvhou pabomel:
1. A-2,3; b-1,5; B-1, I'-4, H1-2; E-2.
2-B.21-(A-1;b-1;B-1;T'-2;1-2).3-A.3.1-(A,B,B, E, XX)
4. Bepno. 4.1. A — 1) TAT; 2) a¢pupsr xonecrepona. b — 1) dbochomunuasr; 2) xomecTepoi;
3) amobesku (amo-B48). 4.2 — (b, B, I).

JlabopaTopHnasi padora (60 MUHYT)

I/IHCprKHHH K MPAKTHYC€CKOMY 3aHATHUIO

Pabota 1. mynveuposanue mpuayuenuyeponos yeceaunvimu KUuciomamu

Ilpunyun memooa. Xenunvle KUCIOTH — aMPUPUIbHBIE COETUHEHUS U OTHOCATCA K MOBEp-
XHOCTHO-aKTHBHBIM BellecTBaM (zereprentam). [Ipn ux cmemmBaHuy ¢ TpUALIITIIMIEpoaamMu (pa-
CTUTEJIbHBIM MacjoM) o0pa3yercsi cTaOuiIbHask BOJIHO-KUPOBAsl IMYJIbCUSL.

X00 pabomuer. bepyt 2 npobupku: B nepByro HanupaioT 0,5 mi sxenuu, Bo BTopyto — 0,5 mi
BOJIbI (KOHTPOJTB). 3aTeM B 00€ MpOoOUpPKHU JOOABIISIOT MO 2 KAl pacTUTEIHHOTO Macia. Berpsaxu-
BAaIOT COAEPKMMOE U OCTABJISIFOT MPOOUPKU B MITATHUBE JUIsl OTCTauBaHUs dMyiabcuH. CpaBHUBAIOT
Ha0II0JTaeMYI0 KapTUHY.

Pesyabrar:

BriBOa:

PaGora 2. Kunemuxa oeiicmeus nankpeamuueckoi 1unazol

IIpunyun memooa. CKOpOCTh NEHCTBHS JTUIA3bI B OTACIBHBIX MOPIHAX MOJIOKA OMPEACIIICTCS
M0 KOJIMYECTBY KUPHBIX KUCIOT, 00pa3yIOUIMXCs MPH THIPOJIN3E )KUpa MOJIOKA 33 OIpeleIeHHbIN
MIPOMEKYTOK BpeMeHH. KondecTBO JKUPHBIX KUCIIOT ONPENENISIOT TATPOBAHNUEM IIENIOYBIO.

Xoo0 pabomwi. B mpoOUpKy HAIMBAIOT 5 MJI MOJIOKa U 00aBisitoT 1 mit 5% pacTBopa maHkpe-
aTHHa (CoKa MOoKeNyqouHOM xkenesbl). [IpuinBaroT 1 Mt xemuu, coaepkumMoe NpoOUpKU OBICTPO
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nepememmuBaioT. Otouparot 1 mir cmecu B kosOy, nobasnsor 1-2 kamm 0,5% pactBopa denond-
tanenHa u TUTPyOT 0,058 pactBopom NaOH 1o cmabo-po30Boii Okpacku, HE McUe3aloel B Teue-
Hue 30 cexynn. IIpobupky ¢ ocraBuelics cMmecbio nomemator B tepmoctar npu 38°C. Uepes ka-
x7aeie 10 MuHyT U3 npoOupku orbuparotr mo 1 mMa cmecu u TuTpyrot 0,058 pactBopom NaOH B
npucyTcTBUM (peHondranenHa 10 caabopo3oBoil okpacku. IIpoBomsT 5 Takux ompeneneHu, 3a-
IUCBIBAIOT PE3yJIbTAaThl U HA OCHOBAHUHM IOJIyUE€HHBIX JTAaHHBIX CTPOST KPUBYIO, OTPAXKAIOLIYIO MPO-
[[eCC THIPOJIN3a KHPa MO/ AecTBUEM (pepMeHTa a3kl BO BPEMEHHU.

PesyabTaTsl:
Bpemsi nakyoauuu
0 MuH 10 mun 20 MmuH 30 mun 40 mun 50 mun
O0Bem
NaOH, ma
— A
=5
=
T
e)
[3+]
pd
t, BI;CMH (MUH)
BriBOa:

Pabota 3. /Jeiicmeue gpocponunasz noodicenyoounoii rxncenesnt

Ipunyun memooda. O nevictBuu pocdonaumnas momKenyI09HON KeJie3bl Ha rauiepodochou-
MUJIBI SIMYHOTO JKEJITKAa MOYKHO CYJIUTh MO MOSIBJICHUIO CBOOOAHON (OCHOPHOM KHUCIOTHI, CIOCOOHOM
00pa30BbIBATh JKENTHIN OCAJIOK IIPY HArPEBAHUH C MOJIMOIATOM aMMOHMSL.

Xoo pabomwi. B 1Be TpoOUPKH HATMBAIOT IO 5 Karesb CYCIIeH3UH sIMYHOro *enTtka. B 1-1o
MPOOUPKY A00aBISIOT 2 KalulM MaHKpeaTHHa, a BO 2-10 (KOHTPOJIbHYI0) — 2 Karuik Bojsl. O0e
npobupku nomemaroT B Tepmoctat npu 38°C Ha 30 muH. ITocne unkyOamuu B o6e mpoOUpKU Ha-
JIMBAIOT 110 5 Karesiab MOJIMO/IEHOBOIO PeakTHBA, HArPEBAIOT UX Ha IUIAMEHH FOPENIKU U OXJIaXAAI0T
BOJIOM TTOJ] KPAHOM.

Pe3yabrar:
BoiBoa:

Iloonucwe npenooasamens:
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14. TEMA: TPAHCHIOPT JIMIIM OB KPOBbIO. OBMEH XOJIECTEPOJIA.
JEINIOHUPOBAHME U MOBUJIN3ALIUA TUIINAOB. KOJIMYECTBEHHOE
ONPEAEJIEHUE B-JIMITIONMPOTENHOB B CBIBOPOTKE KPOBH

AKTYaJIbHOCTDb TeMbl

[Ipouieccrl neMOHUPOBAHUS U MOOMIM3AIMH JIMIIU0OB U3 KUPOBBIX JEMO B3aUMOCBSI3aHBI U
IIOABEPKEHBI YETKOM TOPMOHAIILHON PETYIIALMHU.

XouecTepon — BaXKHBIH 3JIEMEHT MEMOpPaHHOU CTPYKTYpBI, MPEIIIECTBEHHUK CTEPOHIHBIX
TOPMOHOB, BUTaMHHa /I, )KETYHBIX KUCJIOT. XO0JIECTEPOI NPUCYTCTBYET B IHUILEBBIX JKUPaX U MOKET
CUHTE3UPOBATHCS MHOTMMH TKaHAMU. MeXaHU3M €ro CHUHTe3a HaXOAMUTCA O]l CTPOTUM METa0oJH-
YECKUM KOHTPOJIEM. XO0JIECTEPOIT SKCKPETUPYETCS C KEIIbI0 TMO0 B HEU3MEHHOM BHUJIE, TN0O B BU-
Jie IPOJIYKTOB €ro MeTaboan3Ma — KeT4HbIX KuciaoT. C HapylleHrneM oOMeHa JIMMUJOB U XOJec-
TepoJia CBs3aHbl Takue 3a00JIeBaHMs, KaK OKHPEHHUE, aTepOCKIIepO3, UIIeMHUecKas 00Jie3Hb cep/-
1a, JKeT4HOKaMeHHasi 6ose3Hb. [loToMy moHMMaHHe BOIPOCOB CHHTE3a, paclaja, TpaHCIopTa U
perysaiuu oOMeHa JUIHUI0B U XOJIECTepOosIa HE0OOXOAUMO MPH U3YUEHUH ITHX 3a00JIeBaHUiA.

JIMmonpOTEenHOBBIN CHEKTP IUIa3Mbl KPOBH — OCHOBHOM MOKAa3aTelb JUIHUIHOTO 0OMEHa B Op-
raHu3Me, 1 U3MEHEHUE COOTHOLIEHUS JIMIONPOTEUHOB CBUAETEILCTBYET O HApyILIEHUH MeTado-
JTU3Ma JIUIUIOB.

ean 3anaTUSA

W3yuuTh mporecchl CUHTE3a JIMIUAOB U XOJieCTepoia B KIIETKaX. Y CBOUTH MPOLIECCHl MOOMITH-
3alUy JIMOUI0B B XKUpoBOM TKaHU. C¢opMHpOBATh NPEACTABICHUE O MEXaHU3MaX TPaHCIOpTa JU-
MU0B U XosecTepoia B KpoBU. [IpnoOpecTtu HaBBIKM KOJIMYECTBEHHOTO OompezeneHus B-mumnorpo-
TEUHOB B KPOBHU.

TpedoBanus K HCXOHOMY YPOBHIO 3HAHM
ﬂﬂ}l NOJIHO2O0 YCBOCHUs meMbl H606x0()u]l/l0 nosmopums u3.
— OuoOpzanuuecKol Xumuu:
® XOJICCTEPOJI: BTOPUYHBIN CIIUPT — MPOU3BOJHOE UKIIOTICHTAHIIEPTUAPO(EHAHTPEHA, CTPO-
€HHE, CBOMCTBA.
— OUONIO2UYECKOU XUMUU.
® TJIMKOJIM3 U MEHT030(ocaTHBIM MyTh OKUCIEHHUS TIIOKO3bI, OKUCITUTEIbHOE (hochopriu-
pOBaHUe.

JlJ1s1 IpoBepKYU MCXOAHOT0 YPOBHS 3HAHMI BBINOJIHUTE cjeylollee 3aJaHue:

3aoanue 1. Viccnenyemoe BEIIECTBO MOABEPIII TUAPOIIU3Y U C IIOMOIIBIO KAUYECTBEHHBIX pe-
aKUUi OIpeNeIwsIi B THAPOIN3ATE KUPHBIE KUCIOTHI U MEPUCTUIIOBBINA cniupT. Kakoe BemecTtBo
UCCIIEI0BAJIOCH?

A. XoneBas kuciora. b. Tpnauunrouuepon.  B. @ochaTuanixonu. I'. Bock

IIpasunvrocms pewienus npogepbme, CONOCMABUE €20 C OMBENOM.
Bonpocs! nuis1 00cyxneHust

1. Cunre3 TAI" u rmunepodoc@oannmIoB B IEYEHHU U )KUPOBOU TKaHU (XMMM3M, OOIIHE dTa-
bl CHUHTE3a, pasnuuus). TpaHcrmopTHble (OpMBI JUMUAOB B KpoBH. CTpoeHHE U METa0OIU3M
JITTOHIT, JIITIIIT, JITTHIT, JITIBII.

2. Xonecrepos, OMoJOrMYecKas posib, NMUIIEBbIE UCTOUYHUKU. BbIBeneHue xonectepona u3
OpraHusMa, >KeT4HbIE KHUCJIOThl KaK OCHOBHOW KOHEYHBIA MPOJIYKT oOMEHa XoJiecTepoiia, Mpe-
CTaBJICHHE O YXETYHOKaMEHHOH Ooyie3Hu. brocuHTes xosiecreposa (TKaHeBas U CyOKJIETOYHAs JIO-
KaJm3aiusi, CyoCcTpaThl, dTamnbl, XUMU3M | sTamna, perymsims).

3. Mexanu3mbl mojJiepkaHus OajaHca XoyiecTepoiia B KIeTKaxX. TpaHCIOpPT XojecTeposia
(9X) BO BHemeueHOYHBIE KIETKH, poiib anoBigo. Ponp JIIIBII u JIXAT B pa3rpyske KJI€TOK OT U3-
ObITKa xoJectepona. Merabonusm 3¢pupoB xonecrepoina, poiib AXAT, xonecteponscrepasbl.
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4. T'unepxomnecteposieMust U €€ MPUUNHbL. bHOXUMUS aTepoCKiIepo3a, TMIEPXO0IECTEPOIEMUs
Kak (akTop pucka, Apyrue (pakTopsl pUcKa, MEXaHU3M aTepOTreHHOro ACHCTBUS aroIUIONPOTEHHA
(a). OcHOBBI POPHUIAKTUKY U TUATHOCTUKU TUIIEPXOJIECTEPOIEMUil, aTepockiepo3a (MHIIEKC aTe-
POTEHHOCTH).

5. MoOunu3anus JTUMHA0B U3 KUpoBoi Tkanu (cxema, Ca?" u nAM®-3aBUCHMbIE MEXaHU3-
Mbl aKTUBallMd TOPMOH-YYBCTBUTENIbHON JIHIIa3bl, FTOPMOHANBHAS peryisiuus). Poias nenonupona-
HUS 1 MOOWJIM3ALIUN KUPOB.

Jluteparypa uisi HOATOTOBKH
OcHoBHas1
1. Buonoeuueckas xumust / B. K. Kyxra [1 gp.]. Mocksa : burom ; MuHck : Acap, 2008. C. 210-231, 254-258.
2. Buonoeuueckas xumus / A. J1, Taranosud [u ap.]. Munck : Bem. mik., 2013. C. 186199, 210-212, 214 217.
3. Kowcnexm nexumi.
JlonoaHuTenbHAS
1. Mapwann B. [xc. Knmuauyeckass ouoxumus / B. J[x. Mapmamt. Mocksa ; Cankr-IletepOypr : M3a-Bo
BMHOM-Hegckuit {uanext, 1999. 368 c.
2. Mappu P. buoxumus yenoseka / P. Mapu [u ap.]. Mocksa : Mup, 1993. 384 c.

3aganus 1J151 CAaMOCTOATEILHON padoThI

3aoanue 1. BcioMHUTE, 4TO XOJNECTEPOJI — CTPYKTYPHBI KOMIOHEHT OMOMEMOpaH Bcex
TKaHeW opraHu3Ma. J[s cMHTe3a pa3IMYHBIX OMOJIOTHYECKHA aKTHBHBIX BEIISCTB B OpraHH3ME HC-
TMOJIb3YeTCsl CBOOOTHBIN XONIECTEpOII, TOr/Ia Kak 3TepuduipoBaHHas opmMa — pe3epB XojecTeposa B
KJICTKE.

1.1. U3 opranu3ma 4enoBeKa €KEIHEBHO BBIBOJUTCS OKOJIO 1 rpamMma xonecteposa. Ha3zoBu-
Te HauOoJiee 3HAUMMbIC ITYTH BBIJICTICHUS XOJIECTEPOIa:

A. B cocTaBe XUJIOMUKPOHOB. b. B Buje coneil )XeIUHbIX KHUCIOT.

B. Beigenenue ¢ hexanusMu. I'. B Buae cTepOUIHBIX TOPMOHOB.

. Pacmemmsiercst go anetmi-KoA.

1.2. HazoBuTe MyTH NOCTYIUUICHUS, UCIIOJIb30BAHUS U BBIBEJICHUS X0JIECTEPOJIa U3 OPTaHU3Ma.

3aoanue 2. BplyunTe W HaNMILUTE IOCIENOBATEIBbHOCTh PEAKIMI CHHTE3a XOJIECTEpOsa U3
anetmi1-KoA 110 oOpa3oBaHusi MeBaJoHaTa, yKaKUTe (DEPMEHTHI.

2.1. OTBeTbTE Ha BOMPOC: MOXHO JIM CHHXKEHHUEM TMOTPEOJICHUsI XOJEeCTeposa C MUIIEH 10
100 Mr B CyTKM BBI3BaTh CHUKEHHE KOHLIEHTPALUN XOJIECTEPOJIa B KPOBH?

3aoanue 3. 3HaliTe CTPOCHHE U POJIb PA3IMYHBIX JIUTIONPOTEUHOB B TPAHCIIOPTE XO0JIECTEPOIIa
B opranusme, yyactue JIITHIT u JITIBII B nepenoce xosnecreposa u3 KpPOBOTOKA B TKAHU U M30BITKA
XO0JIECTEPOJIA U3 TKAHEH B ME€YECHb.

3.1. BeiOpure, B kakoii ¢opme MUIIEBOI XOJIECTEPOII MOCTYNAET B KPOBOTOK:

A. JIITHIL b. JITIBII. B. JIITOHIL. I'. Xu1oMHUKPOHOB.

3aoanue 4. Ilpu nHTEHCUBHOMN (U3NYECKON pabOTEe aKTUBUPYETCS] MOOMIIN3ALMS HEUTpallb-
HBIX )KMPOB U3 JIETIO.

4.1. Kakoill pepMeHT OCyIIECTBISET BHYTPUKIETOUHbIHN JTUIOIN3?

A. Ilencus. b. 'opMOH-uyBCTBUTENIbHAS JIMITIA3A.

B. Jlumonporennnunasa. I'. Dugonentunaza. 1. ®ochonunaza.

4.2. KakuM ropMOHOM aKTHBHPYETCsI 3TOT pepMeHT?
A. UHcynuHOM. b. I'mroxkaronom. B. Kanpiiutonnaom. I'. OKCHTOIIMHOM.

HpaeuﬂbHocmb pemenuﬁ npoeepbnie, conocmaesue ux ¢ omeemamul.
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IIpoBepbsTe Bamm 3HaHus (CAMOKOHTPOJIb YCBOCHHUS TEMbI)

3aoanue 1. 'Y 60IHOTO MOCTE Kypca JICUCHUs aTePOCKIIepO3a U CTPOroro COOIOACHUS He-
TOJIOTUYECKUX PEKOMEHIAINN B IJIa3Me KPOBU Ja0OPaTOPHO MOATBEPHKICHO MOBBIIICHUE YPOBHS
aHTHATEPOTEeHHBIX JIMMONPOTEUHOB. Kakue TUnonpoTenHb! SABISIOTCS aHTHATEPOTeHHBIMU?

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

3adanue 2. Y moaei, B paliioHe KOTOPBIX NMPEoOIaaeT pacTUTENbHAS TIUINA U pbiOa, 3HAYU-
TEJIbHO CHIKEH PHUCK 3a0osieBaHUs arepockiiepo3oM. Kakue BeliecTBa, BXOISIIME B COCTaB ATUX
MPOAYKTOB, MOT'YT OKa3bIBaTh aHTHATEPOreHHOE AelicTBue? VX poib B 0OMeHe xoJecteposa’?

3adanue 3. TTaniueHT, KOTOPOMY € JEUCOHON IENbI0 HA3HAYCHO TOJIOAAHHE, B TCUCHUE JBYX
HeJeb 3HAYUTENBHO MOoXy/ed. KakumM ropMOHOM peryaupyercs CKOpOCTh MOOWIIM3AIIUU KUPOB
MIPU U3MEHEHUH PEKUMA MUTAHUS?

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

I'. Kanpuuronunom.  /[I. [lapatupurom.

3aoanue 4. Tlpu oOcrmeqoBaHUU TMOJPOCTKA, CTPAJAIOIIET0 KCAHTOMATO30M, BBISIBJICHA Ce-
MeliHas rurnepxoiiecrtepoiieMus. KoHIIEHTpalus KakuxX JTUMONPOTENHOB PE3KO MOBBIIIEHA B KPOBHU
MpY JAHHOW MaTOJIOTUH?

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

3aoanue 5. JIns cuTyanuu, Korja IpOMCXOAUT JENOHUPOBAHUE JTUTIUIOB, XapaKTEPHO:
A. IloBbllIEHHE CEKPELIMN UHCYIUHA.

b. YBenuuenue B KpoBU KOHLIEHTPALIUK CBOOOAHBIX KUPHBIX KUCIIOT.

B. YBenuuenue B kpoBu koHneHtpauuu JIINOHII u xunomukpoHoB.

I'. IloBbllIEHHAs AKTUBHOCTh TOPMOH-YYBCTBUTEIILHOM JIMIIA3BI.

J1. IloBbllIeHHAs: aKTUBHOCTb JIMIIONPOTEUHIIUIIA3HL.

3aoanue 6. CpaBHUTE OCOOCHHOCTH OMOCHHTE3a TUMUAOB (TPUALIMITIHIIEPOSIOB) B pa3iny-
HBIX TKaHSX, 3aII0JTHAB TA0JIHITY:

dopma TpaHCIOPTA JIH-

TkaHb Hcxoanblie cydcTpaThl CHHTE3Q
NUJA0B U3 OpraHa

Cnusucrast 0007109Ka TOHKOW KHIIKA
Ileuenn

’KupoBas TkaHb

3aoanue 7. Kakvie noja0KeHUs PABIIIBHBI 7SI CUTYaIMH, KOT/Ia IPOUCXOIUT MOOMITU3AIHS JTU-
180%01(0):¥4

A. KoHIIeHTpaIs )KUPHBIX KUCJIOT B KPOBH BBITIIC HOPMBI.

b. Konuentpauus JIIIOHII Beiiie HOpMBL.

B. N'opMoH-uyBCcTBUTENBHAS JTHTIa3a HAX0IUTCs B pocdopunupoBanHoi popme.

I'. JIumonpoTrenHnunasa HaxoIuTcs B pochopuInpoBaHHON popMe.

JI. AKTHBHOCTH JIMITOTIPOTENHIINTIA3bl CHIDKEHA.

3aoanue 8. CpaBHUTE OMOCUHTE3 TPHALMIITIIAIIEPOJIOB B IEYECHU M KUPOBOW TKAHM:

1. BruocuHTE3 KMPOB B MIEYCHHU. A. CB0OOIHBIH ITUIEPOIT UCTIONB3YETCS ISl CUH-
TE3a KHPOB.

2. buocuHTes xupoB B kupoBoii TkaHu. b. B mponecce 6uocunrtesa odpazyercs pocha-
THUJIHAS] KUCIIOTA.

3. O6a npouecca. B. Crumynupyercs npu HU3KOW KOHLEHTPALUU
TJIFOKO3BI B KPOBH.
4. Hu onum. I'.  Cunre3upyemslii )xup oOpa3yeT BaKyoJu, 3a-

MOJHAIOIIME UMTOIMIAa3MYy.
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OTBeTHI K pelIeHUIO 3aaHUI

/Jlna camonpogepku ucxoo0nozo ypoeHsa 3HaAHUIL:
1-T1;

Jlna camocmosamenvnou padomel:
11-5b,B;2.1—-pna;3.1-1;41-5b; 42— b.

JladbopaTopHnasi padora (60 MUHYT)
HNHCTPpYKIUA K IPAKTHYECKOMY 3aHATHIO

Onpeodenenue cooeprycanusa [-munonpomeunog (MUNONPOMEUHO8 HU3KOU NIOMHOCHMU) 6
naasme Kpoeu.

BoJIbIIMHCTBO JIMIIUI0B HAXOAATCSA B KPOBU HE B CBOOOJHOM COCTOSIHMH, & B COCTaBe OeKo-
BO-JIUIIUHBIX KOMILIEKCOB (JMIONPOTEUHOB). Dpakiuy JIMIIONPOTEUHOB OTINYAIOTCS 110 OTHOCH-
TEJIbHOM MOJIEKYJIIPHON Macce, KOJMYECTBY Oelika, MPOLIEHTHOMY COJEP’KaHHIO OTAEIbHBIX JIH-
MUIHBIX KOMIOHEHTOB. JIMIONMPOTENHBI MOKHO PA3IEIUTh Pa3IMYHBIMU METOAaMU: 3JIeKTpodope-
3a, TOHKOCJIOMHON Xpomarorpaduu, yapTpaueHTpU(pyrupoBaHus B COJIEBBIX PACTBOpPAX pa3IMuHON
wioTHOCTH. [Ipu srekTpodopeTrHuecKoM pa3ieIeHuH JTUITONPOTEMHOB TUIa3Mbl KPOBH (Ha XpOMATO-
rpaduueckoil 6ymare, aneraTLeUII0I03€e, arape, B MOJIMAKPUIAMHUIHOM Tejie) MOoIydatoT Gpakuun
XWJIOMHKPOHOB U JIMIIONPOTEUHOB Pa3IMYHON IIOTHOCTU: o-nunomnporennsl (JIIIBII) umeror mo-
JBM)KHOCTh O-T7100ynuHOB, B-munonporenss! (JITTHIT) obnanatoT moaBUKHOCTBIO B-TI00YJIMHOB.
ITpe-B-nmunonpoteunst (JIIOHII) Ha snexkTpodoperpaMmme pacrosiaratorcs OT JIMHUM CTapTa Mepen
B-mumonpoTrenHamMu, MOITOMY Yy HUX TaKO€ Ha3BaHUE.

Omnpenenenne conepkaHusi B-IMIONPOTEHHOB B IIa3Me KPOBH MMEET 3HAYCHHUE ISl TUArHo-
CTHKH aTepOCKIIEP03a, OCTPBIX U XPOHUUECKUX 3a00J€BaHUI MEYEHH, KCAaHTOMATO3a U JAPYrUX Ia-
TOJIOTHH.

Ipunyun memooa. dotomerpuueckuii MeToJ. B OCHOBY MeToAa Moii0KeHa CIOCOOHOCTH
B-mumonporennos (JIITHIT) ocaxmaTecst B MPUCYTCTBUU XJIOPHJIA KAJIBIUS U TE€TIAPHUHA; TIPU 3TOM
MU3MEHSETC MYTHOCTh pacTBopa. [Io crenmeHu nmomMyTHEHMsS pacTBOpa M CyIAT O KOHIICHTpaUuu
[-TUMONpPOTENHOB B CHIBOPOTKE KPOBH.

Xoo pabomul. B mpobupky BHOCAT 2 mi 0,025M pactopa CaClz u 0,2 M1 CBIBOPOTKH KPOBH,
nepememnBaioT. OnpeneisitoT ONTHYECKYI0 MI0THOCTH pacTBopa (E1) mpotus pactBopa CaClz Ha
KOJIOPUMETPE B KIOBETaX TOJIIMHOW 5 MM mipu KpacHoM cBeTtoduisTpe (630 HM). B kroBeTy no00aB-
asrot 0,1 M1 pacTBOpa remnapuHa, NEPEMELINBAIOT U TOUHO 4Yepe3 4 MUH CHOBA ONPEIENISIOT ONTH-
YeCKYI0 IIIOTHOCTh pacTBopa (E2) B Tex e ycloBusX.

Pacuem. BbraucnsioT pa3HOCTh ONTHYECKHUX IJIOTHOCTEH U yMHOXkaroT ee Ha 10 — sMmupuye-
ckuit kKoaurmenT, npeanoxeHHsli JIenBUHOM, T. K. MOCTpOEHHE KaTHOPOBOYHOM KPUBOM COMPSIKEHO
¢ psaaom tpyaHocter (x (r/m) = (E2— E1)-10). B HOpMe cozeprkaHue B-THITONPOTEHMHOB COCTABIISET
34,5 /1. Copepxanue B-TMIONPOTENHOB KOJIeOIeTCs B 3aBUCUMOCTH OT BO3pacTa U 1oJia.

Pesyabrarer:  Ei1 = Ez>= Pacuyer:

BriBon:

Iloonucwy npenooasamens:
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15. TEMA: BHYTPUKJETOUYHbIA OGMEH )KUPHBIX KUCJIOT. KETOHOBBIE
TEJA. KOJIMYECTBEHHOE OINPEJEJIEHUE XOJIECTEPOJIA
B CBIBOPOTKE KPOBU

AKTYaJIbHOCTb TeMbI

JKupHbIe KHCIIOTBI — HEOTHEMJIEMBIN COCTAaBHON KOMIIOHEHT OOJIBITMHCTBA JUNKI0B. [ToHH-
MaHHC MCXAaHU3MOB CUHTC3a U paciialia ) XUPHBIX KUCJIIOT UMECT GOHBH_IOG MMPAKTUYCCKOC 3HAUYCHUC B
NeATEILHOCTH Bpada. MHorue 00JIe3HH, BPOXKACHHBIC U TPHOOPETECHHBIC, ONIPENCISIOTCS HapyIlIe-
HUSMHU B COOTHOIICHHUH MPOIIECCOB aHA00IM3Ma U KaTabom3Ma KUPHBIX KucioT. Hapymienue co-
OTHOIIIEHUS HE3aMEHUMBIX JKUPHBIX KUCJIOT B MUTAHUH MOKET MPUBOANTH K CYIIECTBEHHBIM U3Me-
HCHUAM B COCTaBC BﬁKOSaHOHHOB H, KaK CJICACTBUC, K paSHHqHOﬁ I1aTOJIOTHH.

OnuH U3 BaXHBIX MMOKA3aTeJICH JTUIMIHOTO OOMEHA — COoJIep)KaHNe KETOHOBBIX Tesl. KeToHo-
BBIC TE€JIa COJIEPIKATCSA B KPOBH 3[JOPOBOTO YeJIOBEKa B HEOONbIINX KonmmuecTBax. OHAKO, MpU ca-
XapHOM Jauabere, ToJI0aH|H KOHIIEHTPAIMsl KETOHOBBIX TEJ MOYKET MOBBIIIATHCSA B HECKOJIBKO pas,
pa3BUBAETCA KETOHEMHUS.

ean 3ansaTus

M3yunth mporiecchl OKUCIICHHUS U CHHTE3a JKUPHBIX KUCTIOT. ChopmupoBars mnpencraBieHue 00
siiko3aHonAax U ux QyHkusx. [Iprodpecti HaBBIKK OMpeAeIeHUs X0IeCTepoia U KeTOHOBBIX TEl.

TpeGoBanus K HCXOAHOMY YPOBHIO 3HAHMI

s nonnozco yceoenuss memvl HeOOXOOUMO NOBMOPUMb U3!

— OUOOp2AHUYECKOU XUMUu:

* pEaKkIiy aJbJ0JIbHOW KOHJAEHCANWW, (OPMHPOBAHNE M XapaKTEPUCTHUKA CI0XKHOI(PUPHOI
CBSI3U, BBICILINE KUPHBIE KUCIOTHI (CTpOeHHEe, HOMEHKIIaTypa, cBoiicTBa); [10JI, npoayktsl I10J1;

= KETOHOBBIE TEJIa M UX CBOIMCTBA

— Ouo02UYeCKOUl Xumuu:

* [IEHTPAJbHbIC IIYyTH MeTa0oIM3Ma (OKUCIUTEIbHOE AeKapOOKCHIMPOBAHUE TTHPOBHHOTPAI-
Ho# kucnotsl, [[TK);

* meHT030(ochaTHBIN MyTh;

* TUXOTOMHUYECKUH pacmaj II0KO3bl;

* OKHCIUTENbHOE QochopunnpoBanme

JlJ1s1 IpoBepKYU UCXOAHOT0 YPOBHS 3HAHUI BBINOJIHUTE CJIeIYIOIIHE 3aaHUS:
3aoanue 1. Onpenenure koanyecTBO Moiib AT®, cuHTE3UpyeMoe 3a CUeT MOJHOTO OKHCIIE-
HUS OJTHOTO MOJISI:

1. I'mroK03bI. A. 17.
2. Auetni-KoA. b. 18.
3. Cykunun-KoA. B. 10.
4. ®ocdoanokcuaieToHa. r. 25
. 32(30)

3a0anue 2. B uccnenyeMoil Moue ONpEAETHIIM BBIPAKEHHYIO KHCIIYIO PEakIUio 3a CyeT
BEIIECTBA, 00JIa/Ial0IIEeT0 CBOMCTBAMU KETOHOB. Kakoe U3 mepedrclIeHHBIX BEIIECTB MOXKET 00yc-
JIOBUTH 3TO n3MeHeHune pH moun?

A. AueroH. b. SInTapnas xucnora.

B. Vronbnas kucnora. I'. AneroykcycHast KUCIIOTA. . YkcycHas kuciora.

3aoanue 3. B Moue GOJIBHOTO C BBIpR)KEHHOW KHUCIIOW peaklueill Oompeieiuiiu coaep’kKaHHe
B-runpokcubytupara. 13 kakoro npenmecTBeHHUKA OH MOKET 00pa3oBaThCs?

A. AlieToH. b. AueroykcycHas kuciora.

B. MacnsHas kucnora. I'. SInTapnas kucnora. M. y-OxcumacisiHast KUcIoTa.

Hpa@uﬂbHOCl’nb pemenuﬁ npoeepbnie, Conocmasue ux ¢ omeemdamul.
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Bonpocs! nu1s1 06cyxneHust

1. B-Okucnenne kKak MEHTPAIbHBIA MyTh KaTabOIU3Ma KUPHBIX KuciaoT. CyOKIeTouHas Jio-
KaJM3alus Mporecca, akTUBAIMS KUPHBIX KUCIOT, TPAHCIOPT B MUTOXOHJPHUU. XUMH3M OKHCIIE-
HUs, ydacTHe BUTaMHHOB. COIpspKEHHE C IMPOILIECCOM OKHCIUTENbHOrO (pochopunmupoBanus u
SHEPreTUYeCKUil BBIXOJ. [-OKHCIIEHUE KUPHBIX KUCIOT C HEUYETHBIM KOJHMYECTBOM YIIJIEPOIHBIX
aTOMOB, HEHACBILICHHBIX )KUPHBIX KUCIOT. OCOOCHHOCTH 3-OKHUCICHHUS B IIEPOKCUCOMAX.

2. buocunTte3 xupHbix kuciaor. CyOKkIeTo4yHas JoKalu3alus, CyOCTpaThl, XUMHU3M, PEryisi-
1usi. OcCOOEHHOCTH CTPOCHUS allMIICHHTA3bl. Poiib Manuk-pepMenTa.

3. Metabonu3m apaxuJOHOBOM KUCIOTHI. buocuHTes 3iiko3aHon10B (IIpOCTarjJaHAuHbI, IPO-
CTAaLMKIIMHBI, JEMKOTPUEHBI, TPOMOOKCAHBI) M UX OMOJIOrHYecKast poib.

4. Kerorenes: TkaHeBasi U CyOKJIETOUHAs JIOKAIM3alUs, CyOCTparhbl, XUMU3M. OKCUMETHIITITY-
TApWIIOBBIM M Jieaniia3Hblil MyTH 00pa30BaHUS KETOHOBBIX Tell. MOJIEKYISIpHBIE MEXaHU3MBbI KETO-
HEMHM Ipu caxapHOM JquadeTe, HeJOCTAaTOYHOM YTJIEBOJHOM IUTAHUU, TOJIOJaHUM. Y TUIU3ALMS Ke-
TOHOBBIX TeJ (B3aMMOIIPEBPAILICHNS, AKTUBAIINS, BKIIFOYEHUE B META00IN3M, YHEPTeTUKA OKUCIICHHS).

5. Anetmi-KoA kak neHTpanbHblid MeTabosut. [IyTu ero morpebienus B kieTkax. Bzanmo-
CBSI3b JIMIIUIHOTO M YIJIeBOAHOTO oOMeHa. [Tyt mpeBparieHus riauuepoia B KJIeTKax. JHepreTuye-
CKUil OaJlaHC OKUCIICHUS TIHIIEPOIIa.

Jluteparypa 1Jisi HOATOTOBKH
OcHoBHasn

1. Buonocuueckas xumusi / B. K. Kyxra [u np.]. Mocksa : bunom ; Munck : Acap, 2008. C. 234-249, 258-260.

2. Buonoeuueckas xumus / A. J1. Taranoswd [ ap.]. Musck : Bem. mk., 2013. C. 200-210, 212-214.

3. Koncnexm nexkuunit.

JonoaHurenbHast

1. Mappu, P. Buoxumus genoBeka / P. Mappu [u 1p.]. Mocksa : Mup, 1993.

2. Buoxumusa. Kpatkuii kypc ¢ ynpaxaeHusmu u 3agadamu / iof pen. E. C. Cesepuna, A. 5. Huxomnaesa.
Mockga : I'DOTAP-ME/, 2001. C. 186-189, 193-198, 205-210.

3anaHus 17 CAMOCTOSATEILHOM PaGoThI

3aoanue 1. HayuanTtech pacCUMTHIBATH YHEPTETHUECKUHN BBIXOJ J-OKHCICHHUS KUPHBIX KUCIOT.
JU1st 3TOr0 HY>KHO TOMHUTB, YTO:

A. Yucno moneit anetun-KoA, oOpa3yromuxcsi B pe3ysibTaTe OKUCICHUS KUPHBIX KUCIOT C
YETHBIM YHCJIOM aTOMOB yriepoa (), MOXKHO paccyuTath 1o ¢popmyse: n/2.

b. Kaxnprit monb anietnii-KoA nanee okucinsercs B LITK ¢ oopazoanuem 10 monp ATOD.

B. B kax1oM BUTKE [3-OKHCIIEHUS TPOUCXOAT JIBE PEAKIIMH JETUIPUPOBAHUS, B KOTOPBIX BOC-
cranasimBarotcs ogHa monekyna HAJ[Y (HAIHHY) u omna monexyna ®AJL (PAIH2), mostomy
KakIb1id BUTOK JaeT 4 AT® npu conpsikeHUH ¢ MPOLeCCOM OKUCTUTENBHOTO (GochoprInpoBaHmsl.

I'. Yucno BUTKOB MOXKHO paccuuTath 1o ¢opmyse: N/2-1, T. K. B MOCIEAHUI BUTOK [3-OKHUC-
neHus Bcerna BerynaeT 0ytupui-KoA u npu ero pacuierieHuu oopasyercs 1Ba auetuin-KoA, a He
OJIH, KaK BO BCEX MPEbIIyIINX BUTKAX.

1. Cymmaphblii Beixog AT® ans B-OKUCIIEHUS KUPHBIX KUCIOT C YETHBIM YHMCIIOM aTOMOB
yriiepojia MOKHO pacCUMTaTh 1o GpopmyIie:

[(n/2) - 10 + (n/2 - 1) - 4] — 2*

* — 2 AT® pacxonyercst Ha aKTUBALIUIO KUPHBIX KUCIIOT.

1.1. Pemute 3amauy. Paccunraiite konmmuectBo AT®D, oOpasyroieecs mpu OKUCICHUN OTHOM
MOJIEKYJIBI TPUMTAIbMUTOUIITIIALIEPOIIA. AJITOPUTM:

A. Hanuiure peakuuo ruJipoiin3a 3T0ro COeAMHEHUS.

b. Paccunraiite konmuuectBo ATD, 00pa3yrorieecs: Ipu OKUCICHUH KaXXI0H MOJICKYJIbI Mallb-
MUTUHOBOM KucioThl 10 CO2 u H20.
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B. Hanmummmre peakiuu kataboim3ma rimiepoda (rmiepoi — Gpochormuiepon — TUOKCH-
anerordocdar — rnunepanpaeruadocdar) o CO2 u H0.

I'. Paccunraiite konmuectBo AT®, obpasyromieecs mpu OKUCICHUH OJTHOW MOJIEKYIIbI TIIHIIE-
pona g0 CO2 u H20.

[. Paccuuraiite cymmapHslii BbIxoa AT® nipy 0oaIHOM OKHUCIEHUN TPUIAIbMUTOMITIIALIEPOIIA.

1.2. ITpu KakOM yCIIOBUM aKTHUBUPYETCS [3-OKUCICHHE )KUPHBIX KHUCIOT?

A. Ilpu ymenblieHuM cuHTE3a MadoHUI-KoA B nuro3oue.

B. IIpu yBennuenun xouuenrpauu HAJIH'H® B Muroxonapusx.

B. Ilpu runokcun.

I'. [Tpu Han4uK GOJBIIOrO KOJIUYECTBA TITFOKO3bI.

3aoanue 2.

2.1. HanummTe peakiuy nepBoro BUTKA CHHTE3a MATbMUTHHOBOW KUCIIOTHI.

2.2. Hammummre cymMMapHOe YpaBHEHHE CHHTE3a AIbMUTHHOBOM KHCJIOTHI M IIOCYUTANTE KO-
JIMYECTBO LIUKJIOB, HEOOXOIUMBIX IS €€ CHHTE3A.

2.3. CKOJIBKO MOJIEKYJI TJTFOKO3bI M KAKUMH ITYTSMHU HYXKHO 3aTPaTHTh, YTOOBI CHHTE3UPOBAThH
1 MoJIeKyTy TPHIIATEMUATOMITIIUIIEpOTa?

2.4. YxaxuTe, KaKue U3 MPUBEICHHBIX HIKE KUPHBIX KUCIIOT!

1. CuHTE3UpYIOTCS B OpraHu3Me. A.18:2 (9, 12).
2. He cunTe3upyroTcs B OpranusmMe b. 18:1 (9).
U JIOJDKHBI IOCTYTATh C MUILEH. B. 18:3 (9, 12, 15).
I'. 18:0.
J. 16:0.

2.5. Ilpu Kakux yciaoBUSX OYAET yBEIUYUBATHCS CUHTE3 KUPHBIX KUCIOT?
A. TIpy NOBBIIIIEHNN KOHIIEHTPAIMH TIIIOKO3bI B KPOBHU TIOCIIE €/IbI.

b. [1pu cHUXEeHUH CeKpeluu HHCYIINHA.

B. Ilpu yBenu4eHuM CEKpEeLUU TIIFOKAaroHa.

I'. [Ipu nedochopunupoBanuu anetuia-KoA-kapOoKcuiassl.

. ITpu n306ITOYHOM MOCTYIUICHUH KUPOB C MTUIIEH.

3aoanue 3.

3.1. YkaxuTte, kakue QyHKIIUH PEryIUPYIOT MePEUUCICHHBIC HIDKE DITKO3aHO MBI

1. JIeMKOTpUEHBI. A. CokpallleHH€ TIaJKUX MBIIII, JIMTIOIN3, CEKPelrs, TPOHHIIa-
€MOCTb, DJIEKTPOIUTHBIN OalaHC, CBePThIBAHUE KPOBH.

2. IlpocTarnanuHBbI. b. Xemotakcuc, BocnaneHue, aJlIepruyeckue peakimu, CoKkpa-
HIeHHe TIaaKkoi Mmyckynatypbl OponxoB u JKKT.

3. TpoMOOKCaHBI. B. Arperamus TpoMOOIIUTOB, CY>KEHHE COCYIOB U OPOHXOB, pe-

ryssius ypoBHI HTAM® B TpomMOoIuTax.

3.2. I3BecTHO, YTO aCIUPHH HEOOPATUMO UHTUOUPYET UKIOOKCUTeHAa3Yy.

A. O0bscHUTE, TOYEMY aCIIUPUH B MAJIBIX J103aX MOKET MIPUMEHATHCSA U1 IPEOTBPALCHUS
00pa3oBaHUs TPOMOOB.

b. ¥V HekoTopbIX TH0/Ieil (C reHeTHYECKON PEIpacloIoKEHHOCThIO) IPUHATHE aCIIUPUHA MO-
KET BBI3BATh MPUCTYIT OPOHXHABHON aCTMBI — TaK Ha3bIBAEMYIO aCIUPHHOBYIO acTMy. [TomoryT
JIM TaHHOMY O0JIbHOMY CTEPOUJIHBIE ITpernapaThl?

3aoanue 4. VI3yuurte myTu oOpa3oBaHUsI KETOHOBBIX TENl B MEYeHU M nX MeTadbonu3m. Obpa-
TUTh BHUMAaHHE HA TO, YTO al[eTOAlleTaT U [-TUAPOKCUOYTHpAT 00pa3yIOTCs B HOPME B HEOOIBIITNX
KOJMYECTBAaX, a alleTOH — JIUIIb IPU 3HAYUTEIbHOM HAaKOIUIEHHH KETOHOBBIX Tel (rojoJaHue, ca-
XapHbIN 1uaber).
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4.1. Kakue opranbl B HOpMe HCIOJIb3YIOT alleTOALEeTaT B Ka4ecTBe HCTOYHHUKA JHepruu?
A. Ileuens. b. Cepoue.  B. Moar. I'. Ckenernas myckynarypa.

4.2. Ouenwnte >HEepreTudeckuid dpdext (B moabr AT®D) okucnenus 1 Monpb areroarerara a0
CO2u H20. Pacuer 3anummure:
IIpasunenocms pewienuii npogepbme, CONOCMABUS UX C OMBEMAMU.

IIpoBepbTe Bamu 3HaHus (CAMOKOHTPOJIb YCBOEHHUS Te€MbI)
3aoanue 1.
1.1. OnuH UK B-OKUCIICHHS BKJIIOYACT YEThIpE TMOCIe0BaTe/IbHbBIC peakiuu. Bridoepute
MPaBUJILHYIO TTOCJIEI0BATEIBLHOCTD:
A. OkuciieHue, aeruiparaims, OKUCICHHUE, pacIleICHHUE.
b. Boccranosinenue, aeruipupoBaHue, BOCCTAHOBJICHHE, PACIICIICHHE.
B. JlerunpupoBanue, ruapartamus, JeruapupoBaHue, paculejieHue.
I'. 'mppupoBanue, neruaparanms, THAPUPOBAHUE, PACIICIUIICHUE.
. BoccranoBienue, ruapaTanusi, 1eTuIpupoBaHKe, pacilleIICHUE.

1.2. V3BecTHO HacneICTBEHHOE 3a00IeBaHKe, IPU KOTOPOM B CKEJICTHBIX MBIIIIAX CHU)KEHA
KOHIICHTpallUsl KapHUTHHA B pe3ynbraTe aedekra (epMeHTOB, yU4acTBYIONMX B ero cuHTtese. OT-
BETHTE HA BOIIPOCHI:

A. Kak ckaxxercs Ha CIIOCOOHOCTH BBINOJHATH JIHTENBHYIO Pa0OTy CHIDKEHHE KOHIIEHTpa-
MU KapHUTHUHA?

b. [Tox MUKpPOCKOIIOM B KJI€TKaX TAKUX MBIIIL BUJIHBI BaKyoJu xupa. OObsACHUTE UX IIPOUC-
XOXKJICHHE.

3aoanue 2.3.1. I3yunB MeTab0IM3M KUPHBIX KUCIIOT, 3al0JHUTE TaOIUILy:

IIpoueccnr B-OxmuciieHne buocunres
Jloxanuzanus npouecca

Ucxoanslii cyocTpat

[TepeHocunk cyOcTpara uepe3 MUTOXOHPHAITb-
HYI0 MeMOpaHy

KodepMeHTBI OKUCTHTEIFHO-BOCCTAHO-
BUTEJBHBIX PEaKIMi

Hcroynnk npucoeanHsIeMoro GpparMeHTa uim
OTHICTUISIEMBIN (pparMeHT

PerynstopHbie hepMeHTHI

Perynupyromue dakrops ‘

AKTHUBaTOPBI

WNuruburopst
3aoanue 3. Y nanueHta oOHapyKE€HO MOBBIIIEHUE COAEPIKaHUS KETOHOBBIX Tel B KpoBH. [Ipu

KaKuX (PU3HOJOTMYECKUX COCTOSIHUSAX OpraHu3Ma HaOI0JaeTcst KEeTOHEMUs ?

A. Tlpu yuTenbHON MBIIEYHOH padoTe. b. Ilpu u30bITKE YTI€BOOB B MUILE.

B. IIpu oTcyTcTBHM )KHPOB B IULIE. I'. IIpu romonanum.

M. IIpu HapyiieHny nepeBapuBaHus KUPOB.

OTBeTHI K pelIeHUI0 3aJaHuI

Jlnsa camonposepku ucxo0nozo ypoens 3HaHui:
1—(1-4;2-B;3-T;4-A),2-A,T; 3-Bb.

Jlnsa camocmosimensnoii pabomot:

1.1—336,5.1.2—A.

2.3 — 34 monexynbl rmoko3bl. 24— (1-B, 1, J1;2—-A,B). 25— (A, T).
31— (1-5b;2-A;3-B). 41.-B,T. 4.2.-20 ATD.
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JlabopaTtopHas padora (60 MUHYT)
HNHCTPpYKIUA K IPAKTHYECKOMY 3aHATHIO

Pabora 1. Onpedenenue konyenmpayuu xojiecmepona é cbleOpomKe Kposu hepmeHmamugHovim
MEMOOOM

Ipunyun memooa. OtpeaencHyue XoJecTepoia mocie ero GepMeHTaTUBHOIO THIPOJIN3a U
OKHCIeHHs. VHOuKaTopoM SBISIETCS XWHOHMMHH, OOpa3yeMblii M3 TepeKHcH Bopopona u 4-
aMMHO(EHa30Ha B IPUCYTCTBUU (EHONIA U IEPOKCUAA3HI.

Xonecmeponacmepaza

»
»

Ddup xonecreposa + H.O Xonecrepoun + )KUpHasg KUCIOTa

Xonecmeponoxcuoasa
Xounecrepoia + O »  Xomnecten-30H+ H20-

Ilepoxcuoasza
2 H202 + 4-amunodenazon + OeHon »  XunonumuH + 4 H20

OO6pa3yromuiics TpoayKT UMEET PO30BYIO OKpacKy. IHTEHCHBHOCTb OKPACKH IPSIMO IpO-
NOPIMOHAJIbHA KOHLEHTPALUU XO0JIeCTeposia U u3MepseTcst HoTOMETpUIECKH.

Xo0 pabomul. XonecTepoil ONPeeNsioT B CBIBOPOTKE KPOBU. PeakTuBBI 100aBIsIOT 110 Clie-
NYIOLLEH CXEMeE:

OnsITHas CranpaptHas
npoda, MJ npoda, MJ
B npo6upku BHOCST:
CBIBOPOTKA KPOBHU 0,02 —
CraHIapTHBIA PacTBOP XOJIECTEPOIIA — 0,02
Pabounii pacTBop pepMEHTOB 2,0 2,0
[TepememuBaOT 1 UTHKYOUPYIOT peaKIMOHHYIO0 cMech S MuH nipu 37 °C wim 10 MuH 1ipu KOM-
HATHOM TeMmepaTrype

[To okOHYaHWM MHKYOAIlMM H3MEPSIIOT ONTHUYECKYIO TIOTHOCTh OMBITHOW U CTaHAAPTHOU
mpo0 Ha KoyopuMeTpe (IauHa BOJIHBI 540 HM) B KIOBETax C TOJIIIMHON CIOS 5 MM MPOTHUB KOHT-
poJs.

Koutpoabsnas npo6a conepxut 2,0 mi padodero pactBopa depmeHToB. KOHTpOIBHYIO
po0y MOKHO TOTOBUTH OJIHY HA TPYIIY.

Jnist pacdera KOHIEHTPAIMH X0JIECTEPOIIa UCIIOIB3YT GOpMYITy:

C xonect. (mmonb/i) = 5,17 x (E onwrt. / E crann.)

PesyabTarnl: EONBIT. = E crann. =
Pacuer:
Knunuxo-ouaenocmuueckoe 3nauenue. Hopma — 3,9-6,2 MMOJIB/1 X0JIeCTepoyia B CHIBO-

poTKe KpoBH. [Ipy HapylIeHHH JTHIUIHOTO OOMEHA XOJECTepOJ MOKET HAKAIJIMBATHCS B KPOBH.
VBennueHne ypoBHS XOJIECTEpoja B IUIa3Me KPOBH (THIEPXOJIECTEPOJIEMHs) HaONIOHaeTCsl TpH
aTepocKJepo3e, caxapHoM auabere, MEXaHHYECKOH xkenTyxe, Hedpute, HePpo3e (0cobeHHO TpU
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JUMOUIHBIX Hedpo3ax), runotupeose. [loHmkeHue xonecteposa B KPOBH (THIIOXOJIECTEPOIECMHUS)
HaOJI0AaeTCs IPU aHEMUSX, FOJIOJAHNH, TyOepKyse3e, THIepTUPE03e, PAKOBOM KaXeKCuH, MapeH-
XMMAaTO3HOH KeNTyXe, NOPaKEHUH LIEHTPAJIbHOM HEPBHOM CUCTEMBI, JTUXOPAJOUHBIX COCTOSHUSX,
IIPY BBEJCHUU MHCYJIMHA.

BriBoxa:

Pabora 2. Kauecmeennvie peakyuu na ayemon u ayemoyKcycHylo KUciomy

Tlopsiooxk evinonnenuss pabomol

1. [Ipo6a Jlerans Ha ameTOH. AIETOH B IIEJIOYHOU cpeie Ma€T ¢ HUTPOIPYCCHIOM
HATpUsI OpaHXKEBO-KpacHoe okpamBaHue. [lociie moakucneHus JeasHON YKCYCHON KHUCIOTOM 00-
pa3yercs COeIMHEHUE BUIIIHEBOIO 1[BETA.

B npobupky BHOcaT 1 kammto mouun, 1 kamto 10% pactBopa NaOH u 1 xarutto cBexenpuro-
TOBJIEHHOT'O HUTpoIpyccuaa Hatpus. [losBisercs: opanxkeBo-KpacHoe okpamuBanue. J{o6aBustoT 3
KAaIlIu JIEASTHOW YKCYCHOM KUCIIOTBI, OSIBJISIETCS BULITHEBO-KPAaCHOE OKpAaIlliBaHHUE.

2. Peaxnus [epxapnaTa Ha ameTOyKCycHYW0 KucinoTy. K 5 xammsM moun
npuOaBIAIOT MO KarusiM 5% pacTBOpP XJIOPHOTO Kele3a; MPU 3TOM BBINMATAeT 0cajok (ocdatos B
dopme FePOs. Ilpu HanwumMy aneTOyKCYCHOW KHCIIOTBHI OT JAJIbHEUIIETO MPHOaBICHUS XJIOPHOTO
JKellesa MosBISETCs] BUIIHEBO-KpacHOe oKpairBanue. [Ipu crossHum okpacka OjeIHeeT BCie/ICTBUE
CaMOIIPOU3BOJIBHOTO JI€KApOOKCUIIMPOBAaHUS AalETOYKCYCHOM KucioTel. Ilpu kunsueHun mpouecc
MPOTEKaeT OYeHb OBICTPO.

Knunuxo-ouacnocmuueckoe snauenue. 'unepkeTroHeMust 1 KETOHYpHsI HAOJIIOJAIOTCS MIPU ca-
XapHOM JinadeTte, ToJI0JaHIH, THIEPIPOAYKIIME TOPMOHOB-aHTarOHUCTOB HCYJIUHA.

Pe3syabrar:

BriBOa:

Iloonucwe npenooasamens:

16. TEMA: HEPEUEHBb BOITPOCOB JIS1 IOAI'OTOBKH K KOJJIOKBUYMY
IO TEME «OBMEH JIMIIN1OB»

1. Kaxkwue BeriecTBa OTHOCATCS K JIMITUAAM, TPOCTHIM JIMINAAM, HEOMBIISIEMBIM U OMBLISIEMBIM
munuaam?  CTpykTypa, (QU3HMKO-XMMHUYECKHE CBOWCTBAa M (PYHKUUM TPHUPOJIHBIX BOCKOB,
alWINIMIEPOJIOB, TIHLEPo- U CHUHrOPOCHONIUNUAOB, TNIUKOIUINIOB, CYIb(GOIUIUAOB. YMETh
nucath XUMHUYecKue (opMyJbl alMINIALEPosIoB, (ochaTuaHON KUCIOTHI, (ochaTHANIMHO3UTA,
IU30JIeIUTHHA, (ochaTHIMIITaHOIaMUHa, (ochaTuauiaceputa, (ocdaTuanixoianta, MaIbMUTH-
HOBOM, CTE€apUHOBOM, OJIEMHOBOM, JIMHOJICBOM, JINHOJICHOBOW M apaxUJOHOBOW KHUCIIOT, OJIOK-CXEMBI
CTpOEHUS IIepamMu/Ia, 1epedpo3ua0B 1 ranrno3uaoB (GM1), cpunromuenuna.

2. Drambl TepeBapUBaHUS JIMIKAOB B JKEIYIOYHO-KHIIEYHOM TpakTe. IIpencraBurenu
NEPBUYHBIX, KOHBIOTMPOBAHHBIX M BTOPHUYHBIX JKEIYHBIX KHCIOT. MecTo X 00pa3oBaHUs, pOJib B
MepeBapUBaHUH JIMITUAOB. IMYJIBTUPYIONIME CBOMCTBA JKEITYHBIX KUCIOT B MPOCBETE KUIICYHHKA.
Ponp Taypuna u rnunuHa. [leyeHOUHO-KHUIIeUHAs PEHUPKYIALNS )KEeTUHBIX KUCIOT.

3. YMeTp mucaTh peakiuu [3-OKHUCIEHUS KUPHBIX KHCIOT C YETHHIM W HEYETHBIM YHCIIOM
YIJIEPOTHBIX aTOMOB, TIOJCYHTHIBATh DHEPTETHUECKUI BBIXOJ[ ITOJHOTO OKHCJICHHS OTACITHHBIX
KHUPHBIX KHUCJIOT M alMiIriIuneposioB. Kakue KupHbIE KUCIOTHI MOJBEPraroTcs [3-OKHCICHHIO B
nepokcrcomax”? OTinuune 3-OKUCIEHHSI B MUTOXOHIPHSX M MTEPOKCHCOMAX.

4. PerymsropHasi B3aUMOCBSI3b [3-OKHCIIEHHUS XKHPHBIX KHCIOT B KIETKaXx W a’poOHOTro
OKHCJICHHS TJIIOKO3bl. JTallbl IPEBPAIIEeHUs YTIIEBOIOB B ICTIOHUPYEMbIE JTUIUIBI (CXeMa).
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5. Bugpl 31iK03aHOMOB, 3aKOHOMEPHOCTH HMX JIEHCTBUSA, QYHKIIMU B OpranuzMe. MexaHusm
NeHCTBUS MPOTUBOBOCHAIUTEIBHBIX JIEKAPCTBEHHBIX MPENapaToOB HECTEPOUTHOM MIPUPOIBI.

6. YcrnoBus, TpU KOTOPBIX AKTUBUPYETCS OWOCHHTE3 JKHUPHBIX KHCIOT B KIETKaX.
BHyTpukiierouHas JOKamu3alus 3TOr0 Mpolecca U MPOUCXOXKACHHE HCXOAHBIX CyOCTpaToB.
Peakuuu cuHTE3a XKUPHBIX KUCIOT. YMETh PACCUUTHIBAThH 3aTPATy IVIFOKO3bI (MOJIEKYJ) HA CUHTE3
3aJJaHHOTO TPHALMITIIMLEPOia (MOJIEKYIbI).

7. Cxemsl nyreit oopazoBanuss HAJI®H H' i keToaluape1yKTa3Hoi U eHOMIIPEAyKTa3HOM
peakuuii OMOCHHTE3a JKUPHBIX KUCJIOT B IeNaTOLUTaX U aJUIOIUTaX.

8. Ckonpko AT® HyXHO 3aTpaTHTh Ha CHHTE3 MXHPHBIX KHUCJIOT (KHUCIOTHI IO Ballemy
YCMOTPEHHIO), YTOOBI 00ecreunTh MU 00pa3oBaHUe OAHON MOJIEKYJIbI IITIOKOIEepaMuia?

9. Cxema (epMEHTOB TKAHEBOTO JbIXaHUsA. KOMIUIEKCHI ABIXaTeNbHON Ienu. YKa3aTh Ha
CXEeME yYacTKH C dHEPTHEH, 1ocTaTouHOM /1l oopazoBanuss AT®. Ha ocHoBaHMM Kakoro u3Mmepsie-
MOTr0 IIOKAa3aTesl MOKHO ONPENENIUTh KOJMYECTBO SHEPIUH, BHIACIAEMON B peakLuu MepeHoca
3JIEKTPOHOB? Peryinsius npixatenbHou uenu, poiab AP, ATD.

10.Cxema epmenToB TKaneBoro apixanus st HAJ[ -3aBucumbix u ®AJ[-3aBUCHMBIX CYO-
CTpaTOB. YMeTh BKIIOYaTh CYOCTpaThl [3-OKHUCIEHHS XUPHBIX KHUCHOT (B-ruapokcuanni-KoA,
ammu-KoA) B IbIXaTeNbHYIO IIeTb. 3HATh, YeMy paBeH kodddumment dochopummposanus (P/O)
JUIA KaXXJI0T0 U3 3TUX cyocTpaToB. Ha cxeme 00s13aTesIbHO yKa3bIBaTh YYACTKU COMPSYKEHUS TPAHC-
MopTa 3IEKTPOHOB U (pochopunrpoBanusi. MOKHO JIM UCHOJIB30BaTh Ui OKHCIECHUSI cyOCTpaToB B
mutoxonapusx HAJI®™? Pons HAJI®™ B kieTke.

11.Yto Takoe okuciutensHoe ¢ochopuiupoBaHue (OnpeneneHue, CyOKJIeTouHas JOKaau3a-
1ust)? OcHOBHBIE TIONTOXKeHUsT Teopur 1. MuTdenia, 0OBSCHSIOIINE MEXaHH3M OKHUCIHUTEILHOTO (oc-
dopunpoBanus. Yto Takoe pazoliieHue okucnurenabHoro hochopunmpoBanus? Kakumu cBoiicTBamMu
JOJDKeH 00anark pasoomurens? [IpuMeps! pazobmmreneit. Kak m3MeHsieTcst mpomecc OKUCIUTEITBHO-
ro ¢ochopruIMpoBaHUs TIPY HEJIOCTATKE KKCIOPO/a B KIIETKaX (0OBICHUTh MEXaHU3M)?

12. Iaruburopsl mnepeHoca JIEKTPOHOB IO ABIXaTeNbHOW 1enu. B xakom coctostHuH (OKHC-
JICHHOM WJIM BOCCTAHOBJICHHOM) OyJIyT HAXOJIUTHCS MEPEHOCYUKHU IEKTPOHOB MpHU OJ0Ka/ae IeTH:
a) TIPOU3BOHBIMU 0apOUTYpPOBON KUCIIOTHI; 0) MaJOHOBOW KHCIIOTOM; B) IMAHUIAMHU, YTaPHBIM ra-
30M; T') POTEHOHOM ; J1) aHTUMHUIIUHOM A?

13.Peaknuu oOpa3oBaHusi [-rHApPOKCH-B-MeTHITITyTapuia-KoA ¥ MeBalOHOBO KHCIIOTHI.
IIytn ncnonp30BaHus 3TUX coenHeHUN B KieTke. Perynsanus aktusHoctd ' MI'-KoA penykrass.

14. Cunre3 xomnecTepoia B KIeTkax (cxema). Perymsmus 3Toro mpoiiecca, HalpaBJIeHHas Ha
3alIUTY KJIETKHU OT Meperpy3ku xonecreposioM. CocTaBIsIONINEe MEXaHU3Ma MOJIepKaHus OanaHca
XoJiecTepoyia B KJIETKaxX, poib amo Ai, amo D, amo B-100, JIXAT, KJIETOYHBIX pPEIEHTOPOB,
ocTaTKoB XWiIoMukponos, JIIITIIT u JITIBII.

15. dakTophl, COCOOCTBYIONIME BBICOKOMY YPOBHIO Xojectepoia B coctaBe JIIIBII, B
cocrae JIIIHII. BeposTHbI MEXaHW3M YYacTHSA XOJIECTEpPOJIa B Pa3BUTHUU aTEPOCKIEPO3a.
[IpoucxoxaeHue 1 poib NEHUCTHIX KJIETOK. Mcxoas n3 MeTabonu3ma XoJecTeposia B OpraHu3Me U
€ro peryislu1, yMETb 000CHOBATh MO/IXO/1bI K CHHYKEHHUIO €r0 YPOBHSI B KPOBH.

16. Bo3MoxHBIE MEXaHU3MBI aTEPOTEHHOTO JICHCTBUS JIMIIONPOTEHHA (a).

17. Tlpeanoxxute MeXaHU3M pa3BUTHS TMOCHEJACTBUH B pe3yJbTare CHMD)KEHUS aAKTUBHOCTU
JIMITONPOTENHIINIA3bl B KPOBHU, NMEYEHOYHOM Jmmnaspl, ano C-2, HeOCTaTOYHOCTH PELENTOPOB IS
arno B-48/E.

18. OcoOeHHOCTH CHHTE3a TPHAIWITIIMIIEPOJIOB B KJIETKAX JKAPOBOH TKaHHW, IICUYCHU U
pEeCHHTE3a B KHILIEUHUKE (PEaKI[MH STHX MPOLIECCOB).

19. Merabomm3m nunonporenHoB kposu (XM, JITTOHII, JITIIIIT, JIITHIT u JITIBIT).

20. Bo3MoskHbIE TPUYMHBI TOBBIIIEHUS] YPOBHS CBOOOIHBIX HUPHBIX KUCIOT B KpoBU. Poib
aroJIUIONPOTENHOB, TOPMOH-UYYBCTBUTENBHOM JTUIA3bI.

21. Mecropacnonoxenue neiictus pocdomumnaz Ai, Az, C u D Ha cTpykrypy dhochomumnuaos.
Peakiun cuHTe3a senutuHa. JlunorpomHble  (akTOpbl, HUX pOJdb B HApYIIEHHWH CHUHTE3a
riuiepohochoIUIUIOB B IEYeHH. MeXaHU3M pa3BUTHs )KUPOBOTO MEPEPOKIACHHS TTIEUEHH.
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22.TloHATHE «KETOHOBBIC TeNay, UX XMUMHUYeckHe (opMmysbl. Peakiuu cuHTE3a KETOHOBBIX
TeN, JoKanu3auus B Kierke. Pombp B opraHusme. YMeThb paccUMTaThb KOJMYECTBO MOJIEKYII
KETOHOBBIX TeJI, 00Pa3yIOMIMXCS U3 OJHOM MOJICKYJIbI 33JaHHON KUPHON KUCIIOTHI.

23.YMeTh nucaTh peakluy BKJIIOYEHMs KETOHOBBIX TNl B IPOLIECC SHEProNpOAYKLUH, €ro
OpraHHasi 1 BHyTPUKIICTOYHAS JIOKATHM3AIIUs, SHEPTeTUYECKUHA BBIXO/I.

24.TloHATHE «KETO3», BEPOATHBIH MEXaHHU3M €ro MPOUCXOXKICHHUs IpPU caxapHOM Aualdere,
TOJIOJITAaHUU.

17. TEMA: KOHTPOJIb IPAKTUYECKUX HABBIKOB BUOXUMHUYECKOI'O
AHAJIM3A. IBETHBIE PEAKIIMU HA BEJIKU U AMUHOKUCJIOTHI,
KOJMYECTBEHHOE OIIPEJAEJIEHUE BEJIKA B CBIBOPOTKE KPOBH
BUYPETOBbBIM METOAOM

AKTYyaJbHOCTb TeMbl. KauecTBEHHBIN U KOJMYECTBEHHbBIH OMOXUMHYECKUIN aHAIN3 HAXOIUT
IIMPOKOE NMPUMEHEHHUE B KIIMHMYECKUX, MEIUKO-ONOJIOTMYECKUX U CAHUTAPHO-TUTUEHUYECKUX HC-
cienoBaHusIX. Tak, HEKOTOPHIE I[BETHBIC PEAKIIMU HAIILIM IIUPOKOE MPUMEHEHHE B Ta0OpaTOpHOI
MIPAKTUKE ISl KOJIMYECTBEHHOTO OIpeieieHus OeIKa U aMUHOKUCIIOT (OMypeToBasi peakius JIeKUT
B OCHOBE OMypEeTOBOr0 METOJ]la KOJIMYECTBCHHOTO OINpeAciieHUs] Oeka, HUHTHIAPUHOBAS PEaKIUs
UCIOJIb3YETCS Ha MPAKTUKE I KOJMYECTBEHHOTO OMPEIEICHNUSI aMUHOKHUCIIOT).

Leap 3aHATHSA: 3aKPETIUTh IPUOOPETEHHBIC MTPAKTUICCKIEC HABBIKA KAYECTBCHHOTO U KOJIU-
YECTBEHHOTO OMOXMMHUYECKOTO aHalin3a; MPOBEACHUEM OIPEIeIICHUs COJIep)KaHUs OelKa B ChIBO-
POTKE KPOBH M I[BETHBIX PEAKIIUH HA OCIKH M aMUHOKHUCIIOTHI IPOBEPUTH YMEHHUE CTYICHTOB TIPH-
MEHSATh METOJIbl KOJIMYECTBEHHOI0 M KAaueCTBEHHOI'O aHalM3a JJIA PEIICHUS NMPUKIAIHBIX MEIu-
LIMHCKHUX aCIIEKTOB.

TpeGoBanuss K MCXOAHOMY YPOBHIO 3HAHMii. [[Ji1 KaueCTBEHHOIO BBITIOJHEHUS 3aJaHUIl
HEOOXOIMMO BCIIOMHMTD H3:

" obOwell xumuu.

— TIPUHIMIIBI TPOBEACHUS KAYECTBEHHBIX PEaKIIHi;

" OUOOPeAHUYECKOU XUMULL.

— METOJIbI MPOBEICHUS [IBETHBIX PEAKITNI HA OCIIKM U aMUHOKHUCIIOTHI;

" MeOUYUHCKOU U OUONI02UYUeCKOU PUUKU.

— YCTPOMCTBO M MPUHIIUI PAOOTHI KOIIOPUMETPA.

[TonyunB MHAMBHUAYaATbHBIE KOHTPOJBHBIE 33a[aHUs, CTYACHTHI MPUCTYMAIOT K BHITOJTHEHHUIO
71a0b0pPaTOPHBIX PabOT, HCIIOJIB3YS TIPH STOM HHCTPYKIHIO U 0(OPMIISiS IPOTOKOI paOOTHI.

Padora 1. [{BeTHbIC peaknuu Ha 0€JIKH M1 AMHHOKHCJIOTHI.

[{BeTHBIE peakMK AaI0T BO3MOKHOCTh OOHApYKUTh MIPUCYTCTBHE OENIKa B pacTBOpax M OHO-
JIOTUYECKUX KUJIKOCTAX. JTH PEAaKLMHM NPUMEHSIOT KaK JJIsl Ka4eCTBEHHOTO, TaK U s KOJInYe-
CTBEHHOT'O ONpeJesieHns Oellka U coJeprKaluxcs B HEM aMUHOKUCIOT. HekoTopble peakuuu mpu-
CYIIM HE TOJbKO OeNkaM, HO M JPYTUM BellecTBaM, Hampumep, heHos, moJo0HO THPO3UHY, IAeT
PO30BO-KpacHOE OKpalllMBaHKe ¢ peakTUBOM MIIIOHA, TO3TOMY HEJJOCTATOYHO IIPOBEJCHUS OJHON
KaKON-TM00 peakIyu JUis YyCTAaHOBJICHUS HAJTM4Ks OeJKa B UCCIIEyeMOM PacTBOpE.

Cy1iecTByeT J1Ba TUIa LBETHBIX peakuuii: 1) yHuBepcaibHble — OuyperoBas (Ha Bce OENKu) U
HUHTUAPUHOBAS (HA BCE 0-aMHUHOKHCIIOTHI U OenkH); 2) crieluduueckue — TONbKO Ha OINpeeIeHHbIe
aAMHUHOKHCIIOTHI KaK B MOJIeKyJie OeNka, Tak U B pacTBOpaXx aMHHOKHCIIOT, Hanpumep, peakuust dosns
(Ha aMMHOKHCIIOTBI, COZIep KaIlue cl1abocBA3aHHYIO0 cepy), peakims Cakaryuu (Ha apruHUH) U Jp.

[Tocne odopmiieHnss MPOTOKOJIa MCCIEAOBAHUS CBOEH KOHTPOJBHOM 3a/lad C MCIOJIb30Ba-
HUEM IBETHBIX pPEaKlUil Ha OCHOBAaHUM IOJYyYEHHBIX PE3yJIbTATOB CTYAEHT JejaeT BhIOOp H3
CJIEAYIOIINX BapUAHTOB OTBETOB!

1) pacTBOp sim4HOTrO O€iKa (COACPKUT apoOMaTHUECKHe, alr(aTHUIECKHe U CepyCoaepIKaIie
aMUHOKHCIIOTHI);
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2) pacTBOp kenaTuHa (KEJTATHH — JCHATYPUPOBAHHBIN KOJUIATCH, HE COACPIKUT apoMaThye-
CKHX aMHUHOKHCIIOT);

3) pacTBOp apoOMaTUYECKUX O-aMUHOKHUCIIOT;

4) pactBop anupaTUIECKNX 0-aMUHOKHUCIIOT.

PesynbTar:

Pe3yabTaTthl (IBET HCCIE1YyEMOT0 BriBoabI
pacTBopa)

BuyperoBas peakuust

Hunruapunosasn
peakuus
KcanTonporeuHoBas
peakums

Peaknusa Mujijiona

Peaknusa ®ois

BriBoj:

Pabora 2. KonnuectBeHHOE orpesiesieHne Oellka B CHIBOPOTKE KPOBH OMYPETOBBIM METOJIOM.

Ilpunyun memooa. Meton ocHOBaH Ha OOpa30BaHUU OKPAIICHHOTO B (DUOJIETOBBIN IIBET
KOMILJIEKCa MEeNTHIHBIX CBsA3eH Oelka ¢ MOHaMHU JIBYXBaJICHTHOW Menu (Cynbdara Mean) B MIEI0d-
HOM cpene. MIHTEHCUBHOCTh OKpAacKu pacTBOpa MPsIMO MPOMOPIMOHANIbHA KOHIIGHTpaluu Oenka
B CBIBOPOTKE U OIpEeIsieTcsi HOTOMETPUIECKH.

Ilopaoox evinonenus padomer. Kaxxaplii CTyJeHT MoJydaeT IpoOUpKy, coaepxairyto 0,1 mi
HCCIIETyeMOH ChIBOPOTKH (ombITHast poda). Bo BTopyro npodupky BHocAT 0,1 M cTaHmapTHOro
pactBopa 6enka ¢ konueHTpauuei 100 r/n (crangaptHas nmpoba). B TpeThio mpoOupKy OTMEpUBAIOT
0,1 M 0,9 % pactBopa xJyopuja HaTpus (KOHTPOJIbHAS Mpoda, KOTOPYIO MOXKHO CJeNiaTh OJHY Ha
BCIO rpynmny). Bo Bce mpoOupku npuianBaroT 1mno 5 mi 6uypeToBoro peaktuna. Conep:xumoe mpoou-
POK OCTOPOKHO IEpeMEIInBaloT, u3deras oOpa3oBaHMs MeHbI, U yepe3 30 MUH (OTOMETPUPYIOT
OTIBITHYIO M CTaHJIAPTHYIO MPOOKI B KtoBeTax 10 MM mpu 3eeHOM CBETOPHUIbTPE (IIHMHA BOTHBI —
540 HM) TPOTHUB KOHTPOJBHOTO pacTBopa. OmpeneauB dKCTUHKITUIO TPOO, PaCCUUTHIBAIOT KOHIICH-
Tparnuo 6enka (/1) B UCCIelyeMOi CBIBOPOTKE M0 popMyIe:

Con (F/J-[) = (EOH/ECT) ' CCT;

rae Con — KOHIEHTpalus O0enka B ucciaeayeMoil chiBOpoTKe; Cer — KOHIIGHTpAIMs CTaHAAPTHOTO
pactBopa Oenka (100 r/m); Eon — omnTuueckas MIIOTHOCTh ONBITHOM TpoObI; Ecr — omTuueckas
IJIOTHOCTH CTAaHAAPTHOU TIPOOHIL.

Pesyabrar: Eon =
Ecr. =

Pacuer:

BobiBox:

Iloonucv npenooasamensi:
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6.

Ha3zBanue

—— IIpuHIUNn peakuuu KpaTkmnii xox padoTsi IIpumeyanus
buyperoBas peakius | [laHHas peakiysi OTKpPBIBaeT MENTHAHYIO CBs3b B Oenke. | K 5 xammsM ncciemyemoro pactsopa BuypeToBytro p-1uto garot Benie-
(ITmoTtpoBckoro) Ob6ycnoBieHa o0pa3oBaHUEM B ILEIOYHOMN cpese Ouype- | mpubaBisiioT 5 kamens 10 % pacTBopa CTBa, COZIEpIKaLIlIE He MeHee 08yX

TOBOTO KOMIUIEKCA B Pe3yIbTaTe COCTUHEHHUS MEIH NaOH, 2 karum 1 % pactBopa cynbhaTa |nenmuonsvix céazeii
C MeNTUAHON TPyNIHpoBKoil Oenka. [Ipu sTom pactBop | Mean. Comeprkumoe MPOOUPKH ITepeMe-
npuoOperaeT (UOIETOBBII LBET [IUBAIOT
Hunrunpunosas AMUWHOKHCIIOTHI, TOJIMTIENTH B U 0Ky nipu kunisiue- | K 5 xarumsim uccnenyeMoro pactsopa XapakTepHa sl aMUHOTPYIIIT
peakuus HUH C BOJHBIM PacTBOPOM HHHTHpPUHA JAal0T CHHEE nobasisitoT 5 kanens 0,5 % BogHOTO B O-TIOJIOKCHHHU, BXOSIINX
WM cuHe-(proneToBoe okpamBanue. B pesynprare pacTBOpa HUHTHIPHHA U KUIISTST B COCTaB OEIKOB, ITOJUIIENITHIOB
B3aI/IMOI[CI‘/'ICTBI/I$1 0-aMHWHOKHCJIOTBI C HUHTUAPHUHOM 1-2 MuH. OTMEUaroT MOSBIICHNE OKpacCKu | 1 CBO6OILHI)IX AMHUHOKMHCIIOT
obpazyercst UpPOBO OCHOBAHUE, KOTOPOE MEPETPyII-
MMUPOBBIBAETCA, AEKAPOOKCUINPYETCS U PaCIICTIISeTCS
Ha allbJIeTU]] © aMUHOJUKETOTHIPHH/ICH
Kcanronporennosas |I[Ipu 00paboTke pacTBOpOB OeKa WM aMHHOKHCIIOT K 5 kamisim uccnemyeMoro pacTsopa [MonoxwurenbHas peakuus Myiib-

peakius (Mynbaepa)

KOHILICHTPUPOBAHHON a30THOM KUCJIOTOU MOSBISAETCS
HKEJITOE OKpAIIUBaHUE. APOMaTHYECKUE AMHHOKHUCIIOTHI
pu B3auMoaencTBuM ¢ KoHneHTpupoBanHoi HNO3
00pa3yroT HUTPOCOCIMHEHHS, OKPAILICHHBIE B JKEJITHIN
LBET

JO0ABIIAIOT 3 KaIlId KOHII. a30THOH
KHCIIOTBI U OCTOPOXKHO KUIISITST

Jiepa J0Ka3bIBaeT IPUCYTCTBHE
B PacTBOPE apOMATUYECKHX aMH-
HOKHUCIIOT (TpH, QeH, TUP)

Peakuus Ha THpPO3UMH
(Munona)

Tupo3uH npu B3aMMOAEHCTBUY ¢ peaKTUBOM MujioHa
Y TIPHU KHAIISTYCHUH 00pa3yeT KpOBaBO-KpacHOE COCIIMHE-
HUE PTYTHOM COJIM AMHUTPOTHPO3UHA Oarogaps Hau-
YHIO y TUPO3MHA (PEHOIBHOIO siApa

K 5 xarumsam uccremyemoro pactsopa
MPWINBAIOT 3 KaIu pacTBopa MuiuioHa
U HarpeBaroT (OCTOPOXKHO!)

CoenuHEeHNs, IMEIOIINE B CBOEM
coctaBe ()EHOJILHOE AP0, TAKKE
JTAIOT TOJIOKUTENBHYIO PEAKITHIO
MuioHa

Peaknus @omsg

Cynbsdruapuisnsle rpynmnsl (-SH) B 6enke uinm B nemn-
THJIE TIOJIBEPTAOTCSI MIETIOYHOMY THIPOJIH3Y, B PE3YIib-
TaTe Yero MPOUCXOUT OTIIETUICHHE CePhl B BHJIE CYJTb-
¢uia cBUHIA, KOTOPBIH C IUTIOMOUTOM JaeT YEePHBIH WK
OyphIif HepaCTBOPUMBIi 0CaIoK Cyabduma ceumia PbS

K 5 xarmiam uccnegyemoro pactsopa
TO0aBISIOT 5 Kam. peakTrBa Dos.
Kumarar u garotr noctoste 1-2 MuH

[TonoxwurenbHa TOIBKO C aMUHO-
KHCIIOTaMH, KOTOPBIE COJIeprKaT
c1a00CBsI3aHHYIO cepy (LMCTEHH)




18. TEMA: 3AYETHOE 3AHATHE

TecTsl /U1 MOATOTOBKM K 3a4€THOMY 3aHSATHIO HaxomsaTcs Ha caiire http://etest.bsmu.by/
Cmyodenmam u Kypcanmam | Meouko-npogpunakmuueckoe oeno | buonocuueckas xumus |
Komnviomepnoe mecmuposanue / Tpenuposounstii mecm no mamepuaiy 1-zo cemecmpa

19. TEMA: IEPEBAPUBAHUE U BCACBIBAHUE BEJKOB. BHYTPUKJIETOUYHBIN
OBMEH AMUHOKHUCJIOT. AHAJIN3 )KEJIYIOYHOI'O COKA

AKTYaJIbHOCTH TeMbI

OCHOBHBIM TIOCTABUIMKOM a30Ta B OPraHW3Me SIBJISIFOTCS aMUHOKHUCIOTHL. AMHUHOKHUCIIOTHI 00pa-
3YIOTCSI B TIpOIlecce MpoTeonu3a O6enkoB. Pacnag GeIKoB B OpraHu3Me OCYHIECTBISIOT mpoTeasbl. Cy-
LIECTBYET MPOTEOJIN3 ABYX TUIIOB — TOTAJIBHBIN (HEOrpaHUYEHHBIH ), IPU KOTOPOM OEJKH pacrajaroT-
Csl 10 aMUHOKHUCIIOT, U OTPAHUYEHHbIN (4aCTHYHBIN), IPU KOTOPOM OTIIEIUIAETCS HECKOIBKO aMHHO-
KkucinoT. OrpaHUYEHHBINA TPOTEOIN3 UMEET PEryIATOPHOE 3HaUeHHe (aKTuBalys (epMEHTOB, TOPMOHOB
0eJIKOBOI MPUPO/IBI, CHCTEMA CBEPTHIBAHUS KPOBH, CHCTEMa KOMIUIEMEHTA U pyrue mnporecchl). [lepe-
BapuBaHHe OCJIKOB B >KEITYJOYHO-KUIIEYHOM TPAKTe — 3TO pacUIeIVIeHHEe MX J0 aMHHOKHCIOT. Ot
3TOr0 3aBUCHUT MOJHOLIEHHOE CHA0KEHHE OpraH13Ma a30TOM U HE3aMEHUMBIMH (PAKTOpaMy MTUTAHUSL, K
KOTOpPBIM OTHOCSTCSI HE3aMEHHMbIe aMUHOKUCIIOTHL. [lepeBapuBaHre OCYIIECTRISIIOT COMSTHAS KHCIOTa
u nporeaspl. OO0 oOMeHe OCNKOB CYIAT MO a30THCTOMY OalaHCy — pa3HHIIE MEXKIY MOCTYIUICHUEM
a30Ta B COCTaBe OENKOB M BBIIEICHHUIO a30Ta U3 opranu3ma. [locTynuBiime B KIETKH aMUHOKUCIIOTHI
00pa3yroT (poH] aAMUHOKHCIIOT, KOTOPBIA MOMOIHSAETCS 32 CYET Paciia/ia MHUIIEBBIX M TKAHEBBIX OCJIKOB
Y aMUHOKHCIIOT, O0pa3yIOIIUXCs U3 JIPYTUX BEHIECTB. AMUHOKHUCIOTHI (DOHIA KJIETKH HUCHOIb3YIOTCS
JUISL CUHTE3a OEJIKOB U APYIMX COSTUHEHUM, a TaKKe M0JIBEPratoTCsl MHAUBUYaJIbHBIM MPEBPAILEHUSIM
1 O0LMM peakusiM 0OMeHa — JI€3aMUHUPOBAHHIO, TPAHCAMHUHUPOBAHUIO, JIEKAPOOKCHITUPOBAHUIO U
aKTUBALUK TP OMOCcHHTE3e OenKoB. Peakimu 1e3aMUHIPOBAHUS IPUBOAAT K 00pa30BAaHUIO0 aMMHUAKA.
Baxmueiinyro posis B 0OMeHE aMUHOKHCIIOT UrpaeT TiIyTaMaTIeruporenastas peakius. B xone peax-
LU [epeaMUHUPOBAHUS MPOUCXOIUT pacnajl OJHUX AMUHOKHCIIOT UM CHHTE3 HOBBIX aMHHOKHCIIOT,
o0ecreunBaeTCsl B3aMMOCBS3b PEaKIMi YriieBOJHOro U OenkoBoro oomeHa. Ilpu nekapOokcuimpoBa-
HUM aMUHOKHUCIIOT 00pa3yroTcs OMOreHHbIE aMUHBI — TPUIITAMUH, CEpOTOHUH, ructamuH, ' AMK, ur-
paroliyie BaXXHYIO POJIb B OpraHu3Me.

Iean 3ansaTHA

CdopmupoBats npencTaBieHue 00 00IIel KOHIEMIUMA 0OMEHa a30Ta B OpraHusMe, o OeKe Kak
TJIJABHOM THIIIEBOM MCTOYHUKE a30Ta M aMMHOKHUCIOT. [1oaydnTh npescTaBneHne 0 MOJIEKysIpHBIX OC-
HoBax nepeBapuBanus 0enkoB B JKKT, 0cOOEHHOCTSIX 1efCTBUS pa3IMuHBIX IPOTEa3 U UCHOIb30BaHUU
UX MHTUOUTOPOB B KIMHUYECKOM NMPAaKTUKE, BCACHIBAHMM aMHMHOKHUCIIOT M TPAHCHOPTE MX B KIIETKH.
HayuuTbcst mpUMEHSTh MOTy4YEeHHbIE 3HAHUS ISl OOBSCHEHUS] IPUUUH HapYIIEHUsI YCBOSHUs OEIKOB
IUIM. Y CBOUTH OOIIME MyTH 0OMEHa aMHUHOKUCIIOT. [Tomy4nTsh npezcTaBiaeHue o myTsax oOMeHa Oe3a-
30TUCTOTO OCTaTKa aMUHOKHUCIIOT, O POJIM aMHUHOKHCIIOT B 00pa30BaHWU BaKHBIX OMOJIOTMUECKH aK-
TUBHBIX coeanHeHui. Ha mpumMepe omnpeneneHust akTHBHOCTH aMUHOTpaHc(epas3 B CHIBOPOTKE KPOBH
[I0Ka3aTh 3HAUE€HHE UCIOJIb30BaHNS UHAMKATOPHBIX (DEPMEHTOB B IMarHOCTHKE M MPOTHO3€E 3a00JieBa-
HU.OCBOUTH METO/BI KJIMHUUYECKOTO aHAIM3a YKETyJOYHOIO COKa.

TpeOoBanus K HCXOAHOMY YPOBHIO 3HAHU I

s nonnoco yceoenus memol He0OOXOOUMO NOBMOPUMb U3

— Ouoxumuu:

* CTPOEHHE aMHUHOKHUCIIOT;

* CTPYKTypHasi opraHusaiusi OeIKoBOW MOJIEKYIIbI;

* (epMeHTHI.

JJ1st mpoBepKM UCXOAHOT0 YPOBHS 3HAHUI BBINOJHUTE CJIEAYIONUIHE 3a1aHUS:

3aoanue 1. Tlpn ucciegoBaHUM KeTyJOYHOIO COKAa METOAOM Iellb-(DMIbTPALUU BBLACTHIN
HEaKTHBHYIO (opMy TerncuHa ¢ MosieKyisipHoi maccoi 42 kJla. [Tocie moGaBneHus K GpepMeHTy
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COJITHOM KHCJIOTHI MOJISKYJISIpHAsl Macca MernchuHa yMeHbImmIach 10 35 kJla u ¢pepMeHT cTan aKTHB-
HbIM. Kakoii BU perysiuu xapakTepeH st JaHHoro hepmeHTa?

A. ®ochopunpoBaHue MOJIEKYIbl (hepMeHTa.

b. Annocrepuyeckas peryssus.

B. [Ipucoeannenue uin oTIIEIICHHE OEIKOB MHTHOUTOPOB.

I'. YacTuuHbIH IPOTEOIN3 MOJEKYIIBI pepMeHTa.

J. Perynsmus 1o npuHIMIY 0OpaTHOH CBS3H.

3a0anue 2. B KIMHUKY FOCIUTAIN3UPOBAH OOJBHON C JEPMATUTOM OTKPBITBIX YYAaCTKOB KO-
KM, TUapeei, nemeHnueil. BeiopaTh, Kakas u3 NepeurcIeHHBIX PEeaKIii, IPOTEKAIOMas C yYaCTHEM
HAJT"-3aBrucuMoro pepMeHTa, HapylIaeTcs Mpu JaHHOM 3a00JIEBaHHH.

A. OkucneHre MOJIOYHON KUCIIOTHI.

b. B3aumornpespaleHue OnTH4ecKuX N30MeEPOB.

B. I'maponu3 xupos.

3a0danue 3. Jlyis paccachlBaHUS IOCIICONEPANMOHHBIX PYOIIOB OOJILHOMY MPOBEACH KYypC
anekTpoope3a TPUTICHMHA. AKTHBAIMS KAaKOTO THIA XUMHYECKHX PEaKIHUW JIGKHUT B OCHOBE

SH3UMOTEpanuu?
A. N3omepuzanuu. b. Okxcunopenykuumu. B. Cunresa.
I'. 'maponu3sa. J. IlepeHoca GpyHKIMOHATBHBIX TPYIT

3aoanue 4. JlanHbple BpaueOHOr0 OCMOTpA MOXKHWJIOW JKEHIUHBI, POKUBAIOILEH B J0ME JUIs
IIpecTapelibiX, COOTBETCTBOBAIN Nepudepruueckoil HeliponaTuu. JlabopaTopHble aHaIU3bl OATBEP-
JWIA HEIOCTATOYHOCTh THAMHHA. AKTUBHOCTb KAKMX IPOLIECCOB CHWYKEHA IIPU JAHHOM T'MIIOBUTA-
MUHO3€?

A. TpancaMMHMpPOBaHUE AMUHOKHUCIIOT.

b. JlekapOokcrImpoBaHHE aMHHOKHUCIIOT.

B. OxucnurensHoe A1eKapOOKCUINPOBAHUE O-KETOKHCIIOT.

I'. OxucnuTenbHOE 1€3aMUHUPOBAHUE aMUHOKHUCIIOT.

3aoanue 5. Beriomuute kinaccupukanyo pepmeHToB. DepMeHThI KaKUX KJIaCCOB y4acTBYIOT B
KaTaJIn3e peakii 1e3aMUHUPOBAHUSL, IepeaMUHUPOBAHUS, 1eKapOOKCUIIMPOBAHNS AaMUHOKHUCIIOT?

Hpa@uﬂbHOCWlb pemeHuﬁ npoeepbnie, conocmaeue ux ¢ omeemamul.

Bonpocs! nuist 00cyxneHust

1. Yto Takoe azotucThlil Oananc? Kakue BuIbl a30THCTOrO OajlaHca UMEIOT MECTO B HOPME U
IIPY 11aToJIOTun?

2. TlorpebHOCTH B Oenkax. bruonornyueckasi IeHHOCTb OEIKOB.

3. Yto Takoe nporeonn3? Poiab orpaHMuEHHOTO MPOTEOIIM3a B OpraHU3Me.

4. I'ne mpoucxoauT nepeBapuBanue 6enkoB? Kakue GpepMeHTH y4acTBYIOT B 3TOM mporiecce?
OOm1as xapakTepucTHKa rnporeas. Mx cyOcTpaTHast cieliuuuHOCTh U MECTO JI€HCTBHSL.

5. Ponp xenmynoyHOro coka B INepeBapuBaHUM O€IKOB. MeXaHW3Mbl 00pa30oBaHUs COJITHOU
KHCJIOTHI B JKEITyJKeE.

6. BcacbiBaHMEe aMUHOKHUCIIOT, TPAHCIOPT aMUHOKHCIIOT B KJIETKH.

7. Ilponiecchl THUEeHUs OenkoB B KuileyHUKe. OOe3BpeKUBaHUE MPOAYKTOB THUEHHS U KCe-
HOOMOTHKOB.

8. AMUHOKUCIIOTHBIN ()OH]] KIIETKH, HCTOYHUKH TTOTIOTHEHUS M ITyTH MCIIOJIb30BaHMUS.

9. TpancamuHupoBaHue, aMuHOTpaHCepas3bl, kopepMeHTHas QyHkuus BuTamuHa Be Kin-
HUKO-IMarHOCTUYECKOE 3HAYEHUE OIpEeIeIeHHs] aKTUBHOCTH aMHUHOTpaHc(epas ChIBOPOTKH KPOBH.

10. IIytn ne3aMUHMpPOBAHUS aMHHOKUCIOT. OKUCIHUTENbHOE JIe3aMUHUpOoBaHuE ((pepMeHTHI,
KopepMeHThl). [IpsiMoe OKHCIHMTENbHOE Je3aMUHUPOBAHHWE TIIYTAMUHOBOW KHCIOTHI (XHMH3M),
3Ha4YeHHUe IITyTaMaTAerHAporeHa3Hol peakiun. Henpsimoe ne3aMuHupoBaHue.

11. ITytn ucnionb30BaHust 6€3a30TUCTOTO OCTATKa AMUHOKHCIIOT. | THKOTE€HHBIE U KETOTEHHBIE
aMMHOKHUCIIOTHI. CIIOCOOBI CUHTE3a HOBBIX aMUHOKHCIIOT.
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12. JlekapOOKCHIUPOBAHHE AMHUHOKHUCIOT, (GepMEeHThI, KOopepMeHT. bHOreHHBIE aMHUHBI
(TpUnTaMuH, CEPOTOHUH, TUCTAMUH, Y-aMUHOMACIISTHas! KUCIIOTA), KaTeXoJaMHHbI (opaMuH, HOpa-

JIpEeHAIMH, aapeHaINH). Peakiinu oOpa3zoBaHus, OMOJIOrHYecKast pojib, IyTH 00E3BPEIKUBAHMS.
Jluteparypa aJisi HOATOTOBKH
OcHoBHas1

1. Buonoeuueckas xvimus / B. K. Kyxra [u np.]. Mocksa : burom ; Musck : Acap, 2008. C. 261-277, 277-281, 286—
287,296-301.

2. Buonoeuueckas xumus / A. J1, TaranoBud [u ap.]. Munck : Bem. mik., 2013.C. 218-225, 224-231.

3. Kowcnexm nexiyi.

JlonoaHuTeAbHAS
1. Jlenunoocep, A. OcHoBsl bnoxumuu / A. Jleannmkep. Mocksa : Mup, 1985. C. 571-576, 747-750.
2. Mappu, P. Buoxumus yenogexa / P. Mapu [u np.]. Mocksa : Mup, 1993. C. 286-298, 306—-309.

3ajanus 1J151 CAaMOCTOATEILHON padoThI

3aoanue 1.

1.1. 3anoMHHUTE OCHOBHBIE 3TAIbl IEPEBAPUBAHUS OCIKOB:

A. B xenynke.

b. B npocseTe TOHKOIO KMILIEYHUKA.

B. «IIpucreHouHoe» nepeBapuBaHue.

1.2. 3amomauTe (QepMEHTHI, YJACTBYIOIIME Ha KAXKIOM JTale IepeBapUBaHUS OCIKOB, U
3HalTe CHeU(PUIHOCTD UX AeUCTBUA, pH-OoNTHMYM, MEXaHU3M aKTHUBALIUU.

1.3. VYcBoiiTe, YTO KOHEYHBIM PE3YyJbTAaTOM IEpEeBApUBaHUS OEIKOB SBJISETCS 00pa3oBaHUE
aMUHOKHCIIOT, JIETKO IPOHUKAIOIIUX B KJIIETKH CIU3UCTON MOCPEACTBOM aKTUBHOTO TPAHCIIOPTA.

1.4. YMmeiiTe 00BSCHUTD MPUYMHBI MOSIBICHHUSI B KPOBOTOKE ()eHOJa, WHAONA, CKATONa, MyT-
peciiHa, KaJaBeprHa Moclie NepeBapruBaHus OCIKOBOM MUILHU B )KeNyI0YHO-KUIIIEYHOM TPaKTe.

1.5. Boibepute npaBusibHbIE OTBETHI. bHOJOrnueckoe 3Hau€HUE MepeBapUBaHUs OEJIKOB 3a-
KIIFOYAEeTCsl B TOM, YTO Oyiarojiapsi 3SToMy MpoLEecCcy MPOUCXOIUT:

A. OOpa3oBaHue HaboOpa aMHHOKHCIIOT, HEOOXOIUMBIX JUISI CHHTE3a COOCTBCHHBIX OCIIKOB
Opranusma 1 OMOJIOTUYECKH aKTUBHBIX COCTUHEHHIH.

b. Otmemienne HeOETKOBOM YaCTH CIIOKHBIX OCIKOB (JIUTO-, HYKJICOPOTEHHOB), 4TO 00JIeT-
YaeT pacileruieHne OeIKOBOM YaCTH MOJIEKYJIbI.

B. O6pa3oBanue NpoAyKTOB, JIUIIEHHBIX AHTUTCHHON CIEU(PUYHOCTH.

I'. O6pazoBaHue NPOTYKTOB, KOTOPbIE MOT'YT JIETKO MPOHUKATh B KJIETKU CIM3UCTOM 0007104-
KM KUIICYHHKA.

3aoanue 2. OTBETbTE HA BOIIPOC: UTO SIBJISETCS HA4YaJbHOW MPUYMHON 0Opa30BaHUS aKTHUB-
HBIX NPOTEOTUTUYECKHX (EPMEHTOB U3 MPO(PEepMEHTOB?

A. ConmxeHne aMMHOKHUCIIOT, BXOJSIIMX B aKTUBHBIM LIEHTD.

b. I3meHeHne BTOPUYHOM CTPYKTYphI PepMEeHTa.

B. O6pa3zoBanue HOBBIX CBsI3€l B MOJIeKyJie (hepMeHTa.

I'. I3MeHeHue NepBUYHON CTPYKTYPBI.

J1. I3MeHeHne TpeTUYHOU CTPYKTYPHI.

3a0anue 3. BpiOepure mpaBUIbHBIE OTBETHI Ha BOMPOC: YTO MPEAOXPAHSET CEKPETOPHBIE
KJIETKH OT JEHCTBUA MpoTeas3?

A. Hanmuuue cnusu, cogeprkalleld reTepornonucaxapusl.

b. AkTuBanus ¢pepMeHTa TOIBKO B MOJIOCTH (KEITYAKA, KHUIICUHUKA).

B. Hannuue riaMkonpoTeMHOB Ha HApY>KHOW TOBEPXHOCTH MEMOpaH.

I'. OtcyrcTBUE CYOCTPaTOB.

3aoanue 4. Y My>X4uHBI, B TE€U€HUE UIUTEIBHOIO BPEMEHH 3JI0YNOTPEOIABIIETO aJIKOTOJIEM,
3HAYUTENIbHO MOBBIIIEH YPOBEHb aJaHMHAMHHOTpaHchepasbl kpoBu. Kakne OnoxumMmuueckue peak-
UM KaTaIu3upyeT NaHHBIN (pepMeHT?

A. IlepeamunupoBaHue. b. OxucnurenbHoe 1€3aMUHUPOBAHUE.

B. Cunres rimyramara. I'. NexapOokcunupoBaHHe.

. TpancMeTniinpoBaHue.
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3aoanue 5. Y 60IbHOTO ¢ MH(MEKITMOHHBIM T€MAaTUTOM YCTAHOBJICHO PE3KOE yBEIIMUEHUE aK-
TUBHOCTH TIyTaMaTACTUAPOTCHA3bl B KPOBU. Y KAKUTE BUTAMUH, KOTOPBIN SBISETCS KOYEPMEHTOM
JIAaHHOTO YH3WMa.:

A. HuxotnHamMmu. b. TnammuH.

B. ®onueBas xuciora. I'. ITupugokcuH.

J1. AckopOrHOBAas KUCIOTA.

3a0anue 6. Y 0GOIBHOTO TOCIE NEPEHECEHHOro MH(papKTa MHOKapJa B TE€YEHUE 2-X CYTOK
3HAYUTEIBHO TOBBIIANACH AKTUBHOCTH acHapTaTaMHHOTpaHC]epas3bl B KPOBH. YKakuTe Kodep-
MEHT JIaHHOTO ()epPMEHTA!

A.HAIL". b. DA/ B. HAI®".

I'. Ilupunokcanbdocdar. . Tnamunnupodocdart.

3aoanue 7. llocne mpuctymna cygopor neauarpoM OblT OCMOTPEH TPyAHON peOeHOK, Moryda-
IONUH MCKYCCTBEHHYIO TUIIYy. Y pebeHka oOHapyxeH Takke nepmartut. [Ipu maboparopHom 00-
CIIEJOBAaHUM YCTAaHOBIICHO CHIDKEHHE aJaHMH- M aclapTaTaMMHOTpaHc(depa3HOil aKTUBHOCTH B
KpoBHU. HemocTaTkoM Kakoro KkoepMeHTa 00yCIIOBICHO CHIKEHUE CKOPOCTH TPAaHCAMUHUPOBAHUS
aMUHOKHUCIIOT?

A.HAI". b. HAI®". B. ®A.

I'. ITupunoxcansdocdara. . Tuamuaniupodocdara.

HpCIGZ/lJleOCmb pemeﬂuﬁ npoeepbnie, conocmaesue ux ¢ omeemamul.

IIposepbTe Bamu 3HaHus (CAMOKOHTPOJIb YCBOCHUSI TeMbl)

3aoanue 1. Tlpu OCTpBIX MAHKPEATHTAX MPOUCXOIUT MPEKICBPEMEHHAs aKTHBANUS Tpodep-
MEHTOB B KJIETKaX IMaHKpPEaTU4eCKOH ene3bl. B pe3ynpTare MEXaHMUECKOro MOBPEKACHUS (CUIIb-
HO€ CIaBJIMBaHKE, TPABMbI) IPOPEPMEHTHI BHIXOJAT U3 KIETOK U aKTUBU3UPYIOTCS B CAaMOM JKelle3e,
a HE B [TOJIOCTU TOHKOM KUIIKU. OTBETHTE Ha BOIIPOCHI:

A. Kakue hepMEHTBI MOTYT aKTUBUPOBATHCSI IIPU OCTPHIX NMaHKpeaTUTax?

b. Kakue nocnencTsust MOKET BbI3BaTh TaKasi aKTUBALU?

B. Kak MOXHO yMEHBIINTh Pa3pyIIUTEIbHOE ACHCTBUE TAHKPEATUUECKUX MpoTea3?

I'. bBuOXMMHUYECKUM TECTOM Ha OCTPBIM MAHKPEATUT B KIMHUYECKOU IIPAKTUKE CIYXKHUT ONpe-
JieJIeHne aKTUBHOCTH O-aMMJIa3bl B KpOBU 00JbHOT0. OOBSICHUTE, MOYEMY YBEJIWYUBAETCS aKTHB-
HOCTb OL-aMHJIa3bl B KPOBH IPU OCTPOM IaHKpEATUTE.

3aoanue 2. Tlpu runoanyJHOM racTpuTe CHIKEHHE KHUCIOTHOCTH YKEJyJJOYHOI'O COKa BBI3bI-
BAE€T TOPMOKEHUE YACTUYHOTO MPOTEOJIM3a MOJEKYJIBl MENCUHOTeHa. M3MEeHeHnsT Kakoro ypoBHs
CTPYKTYpPHOH Opranuzanuu pepMeHTa UMEIOT peliaolee 3HaYeHue Ipu ero akTuBauu?

A. IlepBUYHOI CTPYKTYPBI. I'. YeTBEpTUYHOM CTPYKTYPBL.

b. Bropu4HO#i CTpyKTYpBI. J1. bosiee BBICOKOrO ypOBHSI.

B. Tpetn4HOM CTPYKTYpHI.

3aoanue 3. MyxuuHa HanpaBjeH B OOJIbHUILY C AMAarHO30M OCTPBIM MMaHKpEaTUT, IpU KOTO-
POM BCJIEZICTBHE BHYTPUKJIETOYHON aKTHBALMU MaHKPEATHUYECKUX (PEPMEHTOB MPOUCXOIMUT Pa3py-
menne TkaHer. [lanuenTty OblT Ha3HAUEH TpenapaT KOHTPUKAI — KOHKYPEHTHBIN HHTHOUTOP TIaH-
KpeaTndeckux ¢pepMeHTOB. Bribepure xapakTepHble 0COOEHHOCTH UHTMOUPOBAHUS:

A. VIHrubutop sBisieTcs CTpYKTYPHBIM aHaJIOTOM cyOcTpara.

b. Crenenp HHrHOMPOBAHUS 3aBUCHUT OT KOHLIEHTPAIIMM HHTUOUTOPA.

B. Ctpyktypa nHTHOUTOpA HE MMOX0KA HAa CTPYKTYPY cyOcTpara.

I'. Crenenb HHTUOMPOBAHUS 3aBUCHUT OT BPEMEHH JIeHCTBUS MHTUOUTOPA.

J1. O6pa3zoBaHre HEAKTUBHOT'O KOMIUIEKCAa HHTHOUTOP-CYOCTpaT.
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3aoanue 4. llenTpasibHash poib TIYTAMHUHOBOW KHUCIOTHI B MPOMEKYTOYHOM OOMEHE aMHHO-
KHUCJIOT OMPEEISAETCS TEM, UTO TJIyTaAMUHOBAsI KUCJIOTA!

1. YyacTByeT B TpaHCAaMUHUPOBAHUU KaK YHUBepcainbHbIN JoHOp NH2 -rpynmsi.

2. Jlerko oOpasyercsi U3 O.-KETOTIyTapOBOIM KUCIOThI — YHHBEPCAJIBHOI'O aKIENTOpa aMHUHO-
TpyIIIL.

3. Mesamunupyercst HAJ[ -3aBUCHMOI TITyTaMaTIeruIporeHas3ou.

4. SIBnsierca 3aMEHUMON aMUHOKHCIIOTOM.

3aoanue 5. Tlpu nexapOOKCHIMPOBAHNN KaKUX aMUHOKHCIIOT WM UX MPOU3BOJHBIX 00pa3y-
I0TCS CIIETYIOIINE OMOTEHHBIC aMUHBI?

1. Tpuntamus. 2. CepoTOHUH.
3. 'ucramuH. 4. TAMK
5. lodpamus.

OTBeTHI K pelIeHn 10 3aJaHn i

/Jlna camonpogepKku ucxo0Ho20 ypoGHsA 3HAHUIL:
1-152-A;3-T.4—B.

Jlna camocmosamenvhoul padomet.

15 -A,,B, I;2-13-A,b,B,4—A;5—A;6—1I;,7—T1.

JlabopaTopnasi pa6ora (60 MUHyT)

HNHcTpyKuus K NPaAKTHYECKOMY 3aHATHIO

Pab6ora 1. Konuuecmeennoe onpedenenue Kuciommocmu y#ceiy0ouHoz0 coKa

Ipunyun memooa. OOIIYI0 KUCIOTHOCTD JKEITYJOYHOTO COKa U3MEPSIOT B MusuuianTpax 0,1H
pactBopa NaOH, 3arpauenHoro Ha HeWrpamuszamuo 1000 w1 KETyIOYHOTO  COKa
B MPUCYTCTBUU uUHAMKaTOopa ¢eHondranenna (3oHa nepexoma pH 8,3-10,0; mmxke 8,2
OecuBetHbIH, Boime 10,0 — kpacHbIi). B HOpMe 0011ast KHCIIOTHOCTB ISl B3POCIIOTO YEIIOBEKA CO-
ctaBisgeT 40—60 MMOIB/I, Y HOBOPOXKACHHBIX — 2,8 MMOJIB/II, y Aereit ot 1 mecsina no 1 roma —
4-20 MMOJIIB/11.

Copepxanrie CBOOOTHON COJISTHOM KUCIOTHI B KENYJIOYHOM COKE U3MEPSIOT B MUJUTUIUTPAX
0,11 pactBopa NaOH, 3aTpauennoro Ha Hewrpamm3anuio 1000 MIT KeTyJOYHOTO COKa B MPHUCYT-
CTBUUM MHAMKATOpa AUMETHUIaMHHOAa300eH30Ma (30Ha mepexona pH 2,9-4.,0; auxe 2,9 — po3oBo-
KpacHbIi; Bble 4,0 — >xenTsiil). CBoOOAHAS COJIIHASI KUCTIOTA TMOYTH BCS OTTUTPOBBIBACTCS MPHU
pH 3,0; mpu 3TOM OKpacka AUMETUIIAMHHOA300€H30]1a U3MEHSAETCSl OT PO30BO-KPACHOM 0 OpaHkKe-
Boil. CozeprkaHue cBOOOTHOM CONSIHOM KHCIOTHI B HOpMe cocTaiisieT 20—40 MMob/i1 (y HOBOPOXK-
neHHbIX — 0,5 MMOJIB/T).

Omnpenenenue o0IIei KUCIOTHOCTH, OOIIEH COJMITHON KUCIOTHI, CBOOOTHOM COJITHONW KHUCTOTHI
U CBSI3aHHOW COJISTHOM KHUCIIOTHI MPOBOAMTCS B OJHOW MOPIMHU KEITyIOYHOTO coka. TurpoBaHme
MIPOBOJAT C ABYMsI HHAUKATOpaMU: JUMETUIIAMUHOA300€H30JI0M U (heHOon(TaIenHOM.

Xoo pabomei. OTMEPHUBAIOT MUMNETKON B KOIOOuKy 10 MII )KeTyZOYHOTO COKa, JOOaBJISAIOT
1 ka0 AuMeTHIaMUHOa300eH301a U 2 Karum denondTanenHa. [Ipy HaTuIuu B )KemyT109HOM CO-
K€ CBOOOJIHOM COJISTHOM KHCIOTHI OH OKPAIlIMBAETCSl B KPACHBIN 1IBET C PO3OBBIM OTTEHKOM, MPH €€
OTCYTCTBHH Cpa3y MOSBJISETCS OpaHKeBas OKpackKa.

Tutpyrot cBoO0HYIO comsiHyto kucaoTy 0,1 H NaOH 13 MUKpOOIOPETKH 10 MOSIBTICHUST OpaHKe-
BOT'O OKpAIlIMBaHUS M pe3ynbTar 3anuchiBaioT (1-1 ormerka). He noGapnsis menoun B Or0peTky, Mmpo-
JIOJDKAIOT TUTPOBAHUE IO TIOSBICHUS JIMMOHHO-XKENTOTO I[BETAa M PE3YJIbTaT 3alMUChIBAIOT (2-51 OTMET-
ka). [IpoomkatoT THTpOBaHKE /10 MOSABJIEHUS PO30BOI0 OKpaIMBaHUs (3-51 OTMETKA).

Jlns pacuera copepxkanusi cBoboanoir HCl ucnombiyercst 1-1 otmetka (ot 0); cBS3aHHOU
HCI — pasuuna mexay 2-it u 1-if orMeTkamu; o0iedi kucimotHoctu — 3-s1 otmetka (ot 0). Pacuer
MPOBOAAT 1O hopMyIe:
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X (mmonb/m) = A x 1000 x 0,1/ 10
rae A — xonmuectBo 0,1 H pactBopa NaOH, nomenmee Ha TuTpoBanue, mii; 10 — KoIMuecTBO
KEIyJJOYHOI'O COKa, B3ATOro Ui TUTpoBaHus, Mi; 0,1 — KOIMYeCTBO MI' — 3KB. 1IesIouu B 1 mi

0,1 1 pactBOpa, MMouib; 1000 — nepecuer Ha 1 nutp.

PesyabTarsl:

Cgobomnas HCI

Ces3annas HCI

OO011ast KHCIIOTHOCTD

Ne3

X (MMoIIb/T) =

X (MMoutb/T) =

XKenymounsiii  cok  Aj = Az = Ar—A1= Az =
Nel X (Mmmoub/it) = X (MMoutB/T) = X (MMoITb/T) =
XKenymounsiii  coxk  Aj = Az = Ar—A1= Az =
Ne2 X (MMoutb/T) = X (MMoutb/T) = X (MmoItb/T) =
XKenymounsiii  cok  Aj = Az = Ar—A1= Az =

X (MMoITb/T) =

Knunuxo-ouacnocmuueckoe suauerue.

HpI/I 3a00JIeBaHUIX JKeIydKa KHUCIOTHOCTb MOKET

OBITh HYJIEBOH, MOHWKCHHOW W MOBBIMIEHHOW. [Ipy sS3BEeHHON OOJIE3HU KETyAKA WIH THUTICPAIIHI-
HOM TacTPUTE MPOUCXOJUT YBEIHUCHUE COJCPIKAHUS CBOOOIHOM COJITHON KHCIOTHI U 00IIeH Kuc-
noTHOCTU (runepxyopruapusi). [lpu rumoanugHOM TacTpUTe WM paKe Kelylaka Habltomaercs
YMEHBIIIEHUE KOJIMYECTBA CBOOOTHOM COJISTHON KUCIOTHI U OOIIEH KUCIOTHOCTH (TUIIOXIIOPTHIIPHS).
[Ipu pake xemyaka, XpOHUYECKOM TACTPUTE MHOTJA OTMEYAETCS MMOJHOE OTCYTCTBUE COJISIHOW KHC-
nothI (axaopruapust). [Ipu 3710kauecTBEHHOM MalOKPOBHH, MPH paKe JKeTyIKa 4acTo HaOIr0aaeTcs
MOJTHOE OTCYTCTBHE COJISTHON KUCTIOTHI M TIETICHHA (aXUJTns).

BriBOa:

PaGora 2. Odnapysrcenue monounoit kucnomeul peaxyueii Yggenomana

Mono4Has KACIOTa OTHOCUTCS K MATOJIOTMYECKHM COCTaBHBIM YaCTAM JKETYIOYHOTO COKa U
oOHapy>KUBaeTcs NpU aXJIOPTrUAPUH BCIEICTBUE YCUIIEHUS IPOLIECCOB OPOKEHUS B JKEITYIKE.

Ilpunyun memooa. llpu noGaBnenun K peaktuBy Y ddenbmana, umeromeMy (GpuoIeTOBYIO
OKpacKy, MaTOJOTHUYECKOT0 KEITYyJ0YHOI0 COKa IOSBIISETCS KENTO-3€JI€HOE OKpallluBaHUE BCIIE-
CTBHE 00pa30BaHUs JIaKTaTa )kele3a (MoJoKuTeNnbHas peakius Y pdenbmana).

Xo0 pabomui. I'oTOBAT B npoOupke peakTuB Y pdenpmana (20 kanens 1% pactBopa ¢peHona u
2 xammu 1% pactBopa xJjopHoro >xene3a). J1o0aBisoT B MpoOUPKY S5 Karelb >KeTyJT0YHOr0 COKa.
[Tpy HanMUYUK MOJIOYHOM KUCIOTHI MOSIBISIETCS KENTO-3€JIeHast OKpacKa.

Pe3yabTaThl:

BoiBoxa:

Pa6ota 3. Konuuecmeennoe onpedenenue akmuenocmu nenCUHa Heeiay0ouno2o coKa

Ipunyun memooa. B ocHOBe MeToJa JEKHUT CIHOCOOHOCThH MENCHHA B KEIYAOYHOM COKE
CTBOpaXXHBaTh OETOK MOJIOKa — KazenHoreH. CTBOpakMBaHUE MOJIOYHO-AIIETaTHON cMecH mipu pH
4,9 u temmnepatype 25 °C mencHHOM TPOUCXOJUT CTPOTO MapaJICIIBHO €r0 CIIOCOOHOCTH TepeBa-
pUBaThH Oenku. 3a CANMHULY aKTUBHOCTHU IICTICMHA ITPUHUMAIOT TaKO€ €ro KOJIN4YECTBO, KOTOPOC MpHU
yYKa3aHHBIX YCJIOBHSIX CTBOPAXMBAET 5 MJI MOJIOYHO-AIIETaTHON cMecH 3a 60 ¢ (9Ta yciaoBHAs eau-
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Huma coorBercTByeT 0,010 Mr kpuctamnyeckoro mnerncuna). JKeryJouHbIi COK YeJIOoBeKa B HOPME
conepxuT B 1 mi 40-60 ex. nencuna. Takum k€ METOJOM MOKHO OINPEIAEIUTh aKTUBHOCTH YpO-
nericuHa B Move. C MOUYOH 3710pOBOT0O YelioBeKa 3a CyTKH OObIYHO BbiAeisieTcs ot 150 mo 300 en.
(1,5-3 mr) ypormerncusa.

Xoo pabomwr. Ha nmHO mpoOUpPKH ¢ MOMOINBbI0 MUKponumneTkn HamuBaroT 0,1 mu pactBopa
METNCUHA, a B IPYTYIO MPOOUPKY HAMBAIOT 5 MII MOJIOYHO-AIleTaTHON cMecH. [lomeraroT obe mpo-
Oupku B TepmocTaT Ha 10 MuH. BRICTpO MepenuBarOT MOJIOYHO-AIETATHYIO CMECh B MIPOOUPKY C
METICUHOM, COJICP)KMMOE MPOOUPKH BCTPSAXUBaOT. MOMEHT MPUIMBAHKS CMECH OTMEYAIOT 10 Ce-
kyHaomepy. [IpoOupKy co cMeChI0 BCTPSXUBAIOT, HAKJIOHSAIOT €€ U HAaOJI0al0T 3a MOSBJICHUEM Ha
€€ CTeHKax MEePBBIX XJIOMbEB Ka3eHHa. 3alMChIBAIOT BPEMsI CTBOPAXKUBAHMS CMECH B CEKYHJaX.

Jlnst pacyeTa aKTUBHOCTH TIETICMHA B 1 MIT XKeTyJOYHOTrO coka aensar 60 ceKkyHJ Ha BpeMs
CTBOPKUBAHUSI CMECH M TaKUM IyTeM HaXOJAT KOJIMYECTBO eauHull nercuna B 0,1 M xxemynou-
HOI'0 COKa, a yMHOXast Ha 10 — B 1 muL.

Pesyabrarel: T =

Pacuér:

Knunuko-ouaenocmuueckoe snavenue. Ilpn axwimu ypomerncuH B MOYE U IENCUH B JKeIy-
JOYHOM COKE MOTYT IIOJIHOCTBIO OTCYTCTBOBAaThb, a IIPU SI3BEHHON OOJIE3HM KEIyJKa KOJIMYECTBO
HETNICHHA PE3KO YBEIUYEHO.

BriBOa:

Iloonucwe npenooasamens:

20. TEMA: OBE3BPEX KUBAHUE AMMUAKA. KOJIMYECTBEHHOE OIIPEAEJIEHUE
OCTATOYHOTI'O A30TA B KPOBU U MOYEBUHBI B MOYE. HAPYIIIEHUSA
AMHMHOKHUCJIIOTHOI'O OBMEHA

AKTYaJIbHOCTDH TeMbl

OO6pa3yromuiicss B mporecce MeTradosin3Ma aMMHAK SBIISIETCSI TOKCHYHBIM COETUHEHUEM, B
IIEPBYIO OYEpENb Ul LEHTPAIBbHOW HEPBHOU cucTeMbl. HapyleHue npoueccoB €ro cBs3bIBaHUS U
00e3BpexXMBaHUS BEJIET K TUIIEPaMMOHUEMHH, Pa3BUTHIO KOMAaTO3HOTO COCTOSIHUSI U CMEPTH 00JIb-
HOro. 3HaHHE MNPOILIECCOB 00E3BPEKMBAHUS aMMHUAKa HEOOXOJIUMO JJIsi MOHMMAaHUS MEXaHHW3Ma
BO3HHUKHOBEHHUS TMIIEPaMMOHMEMHUHU, CIIOCOOOB OOpBHOBI C HEIO, a TAKXKEe Ul CBOEBPEMEHHOMN Jua-
THOCTUKH U JICUEHUS BPOKIEHHBIX HAPYILIEHUH OPHUTUHOBOIO LIMKJIA PEAKINI CUHTE3a MOYEBUHBI.
3HAKOMCTBO C HacJ€ACTBEHHbIMU HAapYUICHUSIMH 0OMEHa aMMHOKHCIIOT HEOOXOIUMO JIJIsl CBOEBpeE-
MEHHOTI'O BBISIBJICHUS 3TUX 3a00JIEBaHUM U UX JIEUEHUS.

Baxkneiimmm nokazaTtesneM a30THCTOr0 0OMeHa SBJSETCSl OCTATOUHBIN a30T KpoBU. B kinHu-
4yecKoll 1a00opaTOpHOI MPaKTUKE OIpeesieHue OCTaTOYHOTO a30Ta U ero (paxiuii, a Takxe Mode-
BHUHBI B MOY€ IOMOTAeT OLEHUTh BBLICTUTENIbHYIO (DYHKIIMIO MOYEK, CTEeHb MOYEYHON U mede-
HOYHOM HETOCTaTOYHOCTH.

ean 3ansaTUs

N3yuuTh mpornecchl 00e3BpeXUBaHUS aMMHaKa B OPraHU3Me U BO3MOXHbBIE MEXaHU3MBI pas3-
BUTUS TUIIEPAMMOHUEMUU. 3aKpeNnuTh MPEJCTABIEHUE O MOJIEKYISPHBIX MEXaHHW3Max Hacle[-
CTBEHHBIX MATOJOTUH oOMeHa (heHMIIalaHuHa U TUPO3UHA, HEKOTOPBIX JIPYTUX HapyLIIEHUIX oOMe-
Ha OENKOB M aMUHOKHUCIOT. [IproOpecTy HaBBIKM KOJIMUYECTBEHHOTO OIPEAETICHUS OCTaTOYHOI'O
a30Ta KPOBU M MOYEBUHBI B MOUE U YCBOUTH TUArHOCTUYECKYIO IEHHOCTh ATUX MOKAa3aTENEH.
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TpeOoBaHMsl K HCXOAHOMY YPOBHIO 3HAHUI
s nonno2o yceoenus memol He0OX0OUMO NOBMOPUMb U3
— obwen xumuu:
" aMMUaK U COJIM aMMOHMUS;
OuooOpzanuYecKoll Xumuu:
* MOYECBHHA — KOHEUYHBIH MPOIYKT a30THUCTOTO OOMEHA B OPTaHU3ME YEIIOBEKA; CTPYKTYpa U
CBOMCTBA MOYEBUHEI,

. (bOpMy.]'IBI OUKIIMYCCKUX aMHUHOKHCIIOT,
— OUONOZUYECKOT XUMUU:

* (epMeHTHI KJaccoB TpaHcdepas U OKCUIOPEAYKTa3; CTPYKTypa KOPepMEHTOB OKCHAOpE-
nykras (HAZ', HAI®*, ®MH, ®AT).

Il.]'[ﬂ NMPOBEPKU UCXOTHOI'0O YPOBHHA 3HAHUM BBIIIOJIHUTE ceayrmue 3ajanns.

3adanue 1. AMMuaK B KJI€TKe 00paszyercs B pe3ysbTaTe:
A. Peakiuii ne3aMUHUPOBAHUSI AMUHOKHUCIIOT.

b. Peakunii nepeaMuHUpOBaHUSA.

B. Peaknuii pacniaza OMOTreHHBIX aMUHOB.

I'. Peaknuii nekapOOKCHUIMPOBAHKUS aMUHOKHUCIIOT.

J1. Henpsimoro ne3aMUHUPOBaHUS.

3aoanue 2. HazoBute QepMEHTHI, KATATU3UPYIOIINE B OPTaHU3ME YEJIOBEKa PEAKIIMH OKHC-
JUTEIBHOTO JIe3aMUHUPOBAHUST aMHUHOKHUCIIOT:

A. Okcupaza D-aMuHOKHCTIOT. I'. 'myramarnexkapOokcuiasa.
Bb. Oxcunaza L-aMuHOKHCIIOT. . I'myramarnerugporesasa.
B. Monoamunookcunaza (MAO). E. AnanmnamuHoTpancdepasa.

3aoanue 3. HOHOJ’IHI/ITG CXEMY pCaKIMU OKUCIUTCIBHOI'O A€3aMUHUPOBAHUS INIyTaMaTa HEO0-
CTarOIIMMH KOMITIOHCHTAMM

?

Kodepment ? \

I'myramar —— > o-UMHHOIIIyTapaT ———> o-KeTorayrapar + ?

Depmenr ?
A. I'myramaTaekapOoKcuiasa. b. I'myramarneruaporenasa.
B. Acmapraramunorpancdepasa. . HAT". . AL E. ®MH.
XK. H20. 3. NHa. Hn. CO.. K. NO2

Hpa@uﬂbHOCWZb pemeHuﬁ npoeepbnie, cConocmaeue ux ¢ omeemamu.

Bonpocs! nuis1 00cyxneHust

1. Ilytu cBs3pIBaHMSI aMMHaKa B KJIETKAaX (BOCCTAaHOBHUTEIBbHOE aMUHUPOBAaHUE O-KETOTNTY-
TapaTa, CHHTE3 TJIyTaMWHa M acraparuna, oopazoBanue kapoamomndocdara). Tpancroprasie Gop-
MBI aMMHAKA.

2. ObpazoBaHue cojieil aMMOHHUSI B ITOYKaxX (MCTOYHUK aMMHUaKa, poJib MIyTaMHHA3bl U IIIyTa-
MaTIeruporeHas3bl, 3HaueHNUe aKTUBUPOBAHUS INTyTaMUHA3bl TOYEK MPH aALUI03€).

3. Ponb kieTok neueHu B 00€3BpeKMBaHUN aMMUaka. OpHUTHHOBBIN UK MOYEBHHOOOpa30-
BaHUA (CXema IMKJIA, CyOCcTpaThl, PepMeHTHI, SHEpreTHYecKoe o0ecreueHre, CBA3b C IMMOHHOKHC-
JIBIM TUKJIOM, perynsauus). Cynp6a ModeBUHBI. | nliepaMMOHUEMUs], TPUYUHBI.

4. OcraTo4HbIi a30T KpPOBU (OCHOBHBIE KOMIIOHEHTHI M MX OTHOCHTEIBHOE COJCpKAHUE).
[TpuHuMn onpenenenns U KIMHUKO-TUAarHOCTHYECKOE 3HaUCHHUE.

5. OOmeH ¢enunanaHuHa U THpo3uHA. Hapymenus ooMmeHa npu (eHUIKETOHYpUH, THPO3H-
HEMUH, AJIKAITOHYPUH, aTbOUHU3ME.
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Jlutepatypa 1Jisi IOATOTOBKH
OcHoBHas
1. Buonoeuueckasn xumus / B. K. Kyxta [n gp.]. Mocksa : biunom ; Munck : Acap, 2008. C. 281-286, 293-296.
2. Buonoeuueckas xumus / A. J1, TaranoBud [u ap.]. Musck : Bemr. k., 2013. C. 231-240.
3. Kowncnexm nexuui.
JlonmoaHuTEeAbHAS
1. Jlenunoocep, A. OcuoBsl bmoxumun / A. Jleanamkep. Mocksa : Mup, 1985. C. 578-597.
2. Mak—Mioppeii, Y. OOmeH BemmecTB y denoBeka / Y. Mak—Mroppeit. Mocksa : Mup, 1980. C. 280-300.

3aganus 1J151 CAaMOCTOATEILHON padoThI

HJ'I?I 3aKpCIJICHUA MaTcepuajia HCO6XOI[I/IMO 06paTI/ITb 0co00e BHMMAaHHE Ha XHMH3M peaKHI/Iﬁ
JIOKaJIbHOT'O O6€3Bpe)KI/IBaHI/DI aMMHaKa B TKaHAX; Ha IIOCIICAOBATCIIBHOCTDH peaKuHﬁ OPHUTHUHOBOI'O
OUKJIa MO‘{CBI/IHOO6paSOBaHI/I$I; Ha CBA3b OPHHUTUHOBOI'O IHKJId C JIMMOHHOKHUCJIBIM ITUKJIOM er6ca; Ha
KIIMHUKO-AUArHOCTUYCCKOC 3HAYCHUC OITPCACIICHUA OCTATOUYHOI'O a30Ta KPOBU U MOYCBHUHLBI B MOYC.

3aoanue 1. HazoBute epMeHTHI, KaTATM3UPYIOIINE CICTYIOIINE PEaKIUu:
1. O6pa3oBanue aMuja rIIyTaMUHOBOM KHCIIOTHI.

2. BoccTaHOBHTENPHOE aMHHUPOBAHUE O-KETOTITyTapara.

3. 'maponu3 aMua rryTaMUHOBOM KUCIIOTHI.

4. O0OpazoBaHHE aMu/1a acCTIapariHOBOW KUCIIOTHI.

5. O6pazoBanue kapbamomindocpara.

3aoanue 2. Tlonbepute COOTBETCTBYIONIME MMAapbl BOIPOC — OTBET:

A. ®epmeHT opHUTHHKapOamounTpaHcde- 1. YyacTByeT B CHHTE3€ aprUHUHOSHTAapHON
paza (OKT). KHUCJIOTHI.

b. ®epmenT aprunasa. 2. Y4acTByeT B CUHTE3€ IIUTPYJUINHA.

B. ®epmeHT aprHUHUHOCYKIIMHATCUHTETA3a. 3. YYacTBYeT B pachaie aprHHUHOSHTAPHOM
KHCJIOTBI.

I'. ®epmMeHT aprHHUHOCYKIIMHATIIAA3A. 4. VYdacTByeT B peaklUMM TUIPOJIM3a aApPIU-
HUHA.

Ilpasunvrocme pewienuii npogepvme, CONOCMABUSE UX C OMBEMAMU.
IIposepbTe Bamu 3HaHUSA (CAMOKOHTPOJIb YCBOCHHUS T€MbI)

3aoanue 1. B xMMHUKY NOCTYNHII OOJIBHOW C MOBTOPHOM PBOTOM, CYAOPOKHBIMU IMpHIIaIKa-
MU, [IOTEpEN CO3HAHUS, BBI3BAHHBIMM OTpaBJIIEHHEM aMMHaKoM. [lodeMy Npu BBICOKON KOHIIEHTpa-
uuu NHs B KpoBU HacTynaeT noteps CO3HaHUS U CMEPTh?

A. CHMXeHMe KOHLEHTPALUH TIIFOKO3bI B KPOBH.

b. IloBbiIeHNE CoepKaHUS MOYEBUHBI B KPOBH.

B. IloBbimenue copepxanus anetuin-KoA B nedeHu.

I'. Camxenue koHuenTpauuu AT® B Ki1eTkax Mo3ra.

J1. IloBbIlIEHUE COAEPKAHUS TIIOKO3bI B KPOBH.

3aoanue 2. Ilogbepurte K KaXI0i MPOHYMEPOBAHHON peakiiuu oOMeHa (heHWIIaJaHuHA U TH-
pO3UHA COOTBETCTBYIOIINI (PEPMEHT:

1. ®en —— Tup. A. lekapOokcuinaza quokcueHnIaJIaHuHa.

2. JO®A —— nodamuH. b. Oxcuaa3za roMOreHTU3BMHOBOW KUCIIOTHI.

3. 'oMoreHTH3MHOBAS KUCIOTAa —> B. ®ennnananuHruapoKcHIasa.
dbymapuanerar. I'. ®enunananuHTpaHCaMUHA3A.

4. ®en —> peHuamupyBar.

3aoanue 3. Cxonpko Moneit AT® tpeOyercs s cunte3a 1 moiis moueBuHbI? Hanummre pe-
akuuu (cxema), uaymiue ¢ 3arpatoi AT®, ykaxure hepMeHTHI.
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3aodanue 4. bonbHas cTpajaeT HACIECACTBEHHBIM 3a00IeBaHUEM — allkanToHypuel. XKamyer-
Csl Ha CHJIbHBIE 0OJIM B CyCTaBax, IO XO/AY MMO3BOHOUYHUKA. [IposiBieHHE apTpUTa B JAHHOM CITy4ae
MO3KET OBbITh BBI3BAHO HAKOIUICHHEM OMpeiesieHHOro Merabonuta. HazoBure 3TOT MeTabOIHUT.

A. ®eHunanaHuH. b. Aueroanerar.

B. Tupo3sus. I'. 'oMoreHTU3MHOBAsT KUCJIOTA.

J1. ®eHIIMUpOBUHOTpaHAS KUCIIOTA.

3aoanue 5. Ouenute QyHKIIMOHAIBHOE COCTOSIHUE TEYSHU U TIo4eK y 0oibHbIX C. U A. ¢ yde-
TOM OMOXHMUYECKUX MMOKa3aTeael KpOBU U MOYH.

1. V 6onbnoro C. comeprkanue MoueBUHBI B KpoBH 1,8 MMounb/1. C Mouoii BeiBonuTCs 12 T
MoOueBUHBI B cyTKU. [loTpebnenue Oenka ¢ nuieil — 10cTaTovHoe.

2. bonpHOU A. motpebnser B cytku 105 r monHonernHoro Oenka. CoaepikaHue MOYCBUHBI B
KpoBH 14 MMOJIB/JI, C MOYOU BBIBOJIUTCS 8,5 T MOUEBHHBI B CYTKH.

OTBeTHI K pelieHUuI0 3aJaHuil

Jlna camonpoeepKu ucxo0Ho20 ypoeHs 3HAHUIL:
1—A B,

2—A, B, ]l

r K
3. 'myramat —— o-UMHUHOTITyTapaT l—> o-KeTorayrapar + 3.
b
Jlna camocmoamenvhou padomel:
1. 1. I'myramuHCcHHTETa3a.
2. Tnyramar ' (HAI®H - HY).
3. 'myramuHa3a.
4. AcniaparuHCcHHTETa3a.
5. Kapbamoundocdarcunrerasa.
2. A—2,b—4B—1,I"—3.

JlabopaTopnasi pa6ora (60 MuHyT)
NHCcTpyKIUA K IPAKTUYECKOMY 3aHATHIO

Pabota 1. Onpedenenue codepicanun mouegunl 6 moue

C wmouoil 310poBOro uenoBeka BblAensercs 3a cyTku 20-35 r wim 333-583 mmoub
MOYEBHHBI.

Ipunyun memooa. Meron OCHOBaH Ha CIOCOOHOCTH MOYEBHHBI, COJIEpKallel aMUHOIpyII-
bl, 00Pa30BBIBATH C /-IUMETHIAMHUHOOEH3aIbJIETUIOM B KUCIIOH cpelie KOMITJIEKCHOE COeIMHEHHE,
OKpAaILIEHHOE B >KENThINA 11BeT. IHTEHCUBHOCTh OKPAaCKU MPSMO IMPONOPLUOHATIBFHA KOHIEHTPALUU
MOYEBHHBI B UCCIIEyEMOW MoY€e U oTpeensercss JOTOMETPUUYECKH.

Ilopsook evinonnenusi pabomol. [IuneTku U MPOOUPKHU JOIKHBI OBITH 00S3aTEIIBHO CYXHUMH.

B tpu npoOupku HanuBaroT 1no 0,2 MJI COOTBETCTBEHHO MOUH (OmbITHas po0a), cTaHapTHO-
ro pacTBOpa MOYEBUHBI (25 MI/MJ) U BOJBI (KOHTPOJb HAa PEAKTUBHI), T00ABIAIOT B KaXAYIO IO
1,2 ma 2% pacTBOopa napaguMeTUIaMUHOOEH3ANIBJeTHAA U TIIATENbHO NepeMemuBaioT. Yepes
15 MUH OIIBITHYIO U CTaHAAPTHYIO MPOOBI (POTOMETPUPYIOT B CYXUX KIOBETaX IIMPUHON 3 MM C CH-
HUM CBETO(UIBTPOM MPOTUB KOHTPOJIHHON MPOOHI.

Pacuem. ConepxaHue MOYEBHHBI B OINBITHON MPOOE pacCUUTHIBAIOT M0 CTaHAAPTHOMY pac-
TBOPY MOUEBUHBI IO (hopMyIIe:

COI'[ = CCT : Eon / ECT,
rne Con — KOHIEHTpalus MOYEBUHBI B Moye B npode Mr/mit; Cer — KOHLIEHTpAIMsI MOYEBUHBI B
CTaHAApTHOU mpobe, 25 mr/mit;, Eon — ONTHYECKas TUIOTHOCTh MPOOBI; Eer — ONTHYECKas IIoT-
HOCTH CTaHJAPTHOI'O pacCTBOPA MOYEBUHBI.
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[Tonyyennyro BenmnunHy yMHOXaroT Ha amypes (1200—1500 mur) u moydaroT CyTOYHOE CO-
nep:kanue MoueBUHBI B Moue. Koadduuument nepecuera B eqununbl CU (mmons/cyT) pasen 0,0167.

Pesyabrarsl: Eon = Eer =
Pacuer:

Knunuko-ouaenocmuueckoe 3nauvenue. IIOHM)KEHHOE COAEp)KaHUE MOUYEBUHBI B MOYe
OTMEYaeTCsl pU HeppuTe, alma03e, TapeHXUMATO3HOW KENTyXe, IUPPO3€ MEUYECHHU, YPEMHH, T10-
BBIILICHHOE — IIPU I'OJIOJAHUH, 3]I0KaYECTBEHHON aHEMUH, JIMXOpaJike, UHTEHCUBHOM pacraze 0el-
KOB B OpraHu3Me, ocjie mpuemMa CaluIuiIaToB, IPH OTpaBiIeHUuH (pochopom.

BriBoxa:

Pabora 2. Konuuecmeennoe onpedenenue ocmamounozo azoma

A3zoTconepkaiire HeOEeIKOBbIE BEIIECTBA COCTABIAIOT (PAKIUI0 OCTATOYHOTO a30Ta KPOBU
(mMpOMEXyTOUYHBIE WIM KOHEYHBIE TPOIYKTHl 0OMEHA IPOCTHIX U CIOXKHBIX O€IKOB). DTO MOUEBHHA,
MoueBas KUCJIOTa, KpeaTuH, KpeaTUHUH, aMMUaK, UHIUKaH, OUIMPYOUH, MOJUIIETITHIbI, aMUHOKHC-
JIOTHI ¥ Ap. A30T 3THUX BEIIECTB HA3bIBAIOT OCTATOYHBIM, IIOCKOJIBKY OH OCTAaeTCsl B (PUIIBTpATE IMO-
clie OCaXKICHHsI OEIKOB IIa3MbI KPOBH.

OCHOBHOH 4acThI0 OCTAaTOYHOI'O a30Ta KPOBU sBJsiETCA a30T MoueBUHBI — 50%, 3ateMm cie-
IyeT a30T aMHHOKHUCIOT — 25% | a30T APYruX a30TCOAEp KalIMX KOMIIOHEHTOB. B HOpMme ocTaTou-
HBIA a30T KpoBH cocTaBisieT 14,3-25,0 MMonb/it; y HOBOpoxaeHHBIX — 42,84-71,40 MMomb/it; Ha
10-12-ii neHb cHIKAETCS 0 YPOBHS, ONPEAENIIEMOr0 y B3POCIbIX.

Ipunyun memooa. OCTaTOYHBIN a30T KPOBH ONPEACTSAIOT B 0€30€IKOBOM (PHIBTpaTe Mmocie
OCaXICHUS OETTKOB KPOBU PA3TUYHBIMU OCAAUTEISIMU (TPUXIOPYKCYCHOM KHCIOTON WU BOJIb(pa-
MaTOM) C MOCIIEAYIOIIeH MUHEepaIu3anueld 6e30eKoBoro GuiIbTpara KOHIEHTPHUPOBAHHON CEpHOU
KHCIIOTON. A30T BCEX HCCIEeNyeMbIX (Ppakivii B BHJE€ aMMHaKa CBSI3BIBAETCS C CEPHOM KHCIOTOM,
oOpasyst cyiab(har aMMOHUS, KOTOPBIA B3aMMOJIEHCTBYET ¢ peakTBOM Heccnepa (miemouHoi pac-
TBOp KoMIutekcHO# conn pryTi K2(Hgls)) ¢ oOpazoBanueM coenHEHHUS KEITO-OPAHIKEBOTO IIBETA.
WMHTEHCUBHOCTD OKpalllMBaHUS MPONOPLHUOHAIbHA KOHLEHTPAllMM aMMHaKa, a CJe0BaTeNbHO, U
azoTa.

Ilopsiook evinonnenus pabomsi. I'0TOBAT TpH OObIYHBIE TPOOUPKHU. B 0JJHY U3 HUX HATUBaAIOT
1 MJ1 TOTOBOTO MUHEpanu3aTa u 9 Mi1 BobI (OMBITHAS Mpoba), B APYTYIO BHOCAT | MII CTaHAApTHOTO
pacTBopa cynbdaTa aMMOHHUS U 9 MJT BOJIBI (CTaHAapTHAs Tpoba), a B TpeThio HamuBaroT 10 M Bo-
Ibl (KOHTpOIB). 3aTeM BO Bce mpoodupku BHOCAT mo 0,5 mn peaktuBa Heccnepa. dotomeTpupyroT
OTBITHYIO (MHHEpanu3aT) U CTaHAApTHYIO IMPOoObI MPOTHB KOHTPOJS MPU CUHEM CBETO(UIIBTPE B
KIOBETE TOJILLIUHON 5 MM.

Pacuem. ConepxaHue oCTaTOYHOTO a30Ta B OMBITHON MPOOE pacCUYUTHIBAIOT 10 hopmyIe:

Con = (C(:T' Eon / E(;T) * 100,

rne Con — KOHIIEHTPAIHS OCTATOYHOTO a30Ta B KPOBHU, MI'%; Cer — KOHIIGHTpAIWs a30Ta B CTaH-
naptaoit mpobe (0,1 mr B 1 mi); Eon — omnTHYecKas MIOTHOCTh OMBITHOM MpoOBI (MHHEpAIHU3aT);
Ecr— ontuyeckast IIOTHOCTh CTaHapTa (Cyab(haT aMMOHUS).

Koaddunuent nepecuera B eaununbl CU (Mmosns/in) pasen 0,714.

PesyabTarsi: Eon = Eex=
Pacuer:
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Knunuko-ouaenocmuueckoe snavenue. OnpeneaceHue OCTaTOYHOrO a30Ta U €ro ppakuuil uc-
MOJIB3YETCS JUI TMAarHOCTUKU HapYIICHUS BBIICIUTENbHON (PYHKIMU MTOYEK U MOUYEBMHOOOpa3oBa-
TeNbHOM (GyHKUMU nedyeHu. [ToBbllIeHHME OCTATOYHOIO a30Ta B KPOBM O0OO3HAYAETCS TEPMUHOM
«a30TeMus1». A30TeMHUsI MOKET OBITh JABYX BHUJOB: a0CONIOTHOM (HAKOIJICHWE B KPOBU KOMIIOHEH-
TOB OCTaTOYHOI'O a30Ta) U OTHOCHUTENbHOH (Ieruaparanus OpraHu3Ma IpU PBOTE WM IOHOCE).
[TpuunHbl a0COTIOTHON a30TEMHH MOTYT OBIThH JIBE: PETEHIMOHHAs (ITOYEYHas) M MPOIYKIMOHHAS
(BHemoueyHas). PereHIIMOHHAs a30TeMUs BbI3BIBACTCS 3a/1€P’KKOI a30TUCTBIX IIJIAKOB IPU UX HOP-
MaJIbHOM OOpa30BaHUM W HAONIONACTCA NPU HAPYIICHWHW BBLICIUTEIBHON CHOCOOHOCTH IOYEK,
HanpuMep IpU OCTPBIX U XPOHUYECKHX HePpUTaX 3a CUET MOBBIIIEHUS YPOBHS MOUYEBUHBI B KPOBH.
[Tpu xpoHnueckux HeQpHUTaX CTOMKAS a30TeMHUs YKA3bIBA€T HAa Pa3BUBAIONIYIOCS HEJIOCTATOYHOCTh
nouek. [IponykunoHHas a3oTemMus HabII0JaeTCsl IPU YCUIIEHHOM pacriazie 0eJIKOB U IpeoliajaHuu
aMHHOKHCIIOT, HAlpuMep, MpHU 3J0KaYeCTBEHHBIX HOBOOOpazoBaHMsX. [IOBBIIIEHHE OCTATOYHOTO
a30Ta OTMeuaeTcs MpU KaXeKCUU HEPAKOBOI'O IPOMCXOXKACHUS, BbI3BAHHON TyOepKyne3oM, quade-
TOM M LIUPPO30M II€UYEHH, PH CEPACUYHON HETOCTATOUHOCTH, MH(EKIIMOHHBIX 3a00JIeBaHUsAX (CKap-
natuHe, nudrepun). Y HEIOHOIIEHHBIX JETeH a30TeMHsl MOXKET ObITh CBsi3aHa C IOYEYHOH Helo-
CTaTOYHOCTBIO M YCUJICHHBIM PaclajoM TKaHEBBIX OCIKOB.

IToHnxeHue cofiepkaHusi OCTATOUYHOTO a30Ta HAOJIOJAETCs MPU HEIOCTaTOYHOM IHUTAHUU U
MHOTJa pu OEPEMEHHOCTH.

BriBOa:

Iloonucwe npenooasamens:

21. TEMA: XUMMSI 1 OBMEH HYKJIEOIIPOTEMHOB. OIPEIEJIEHUE
COJAEPKAHUA MOYEBOU KHUCJIOTHI 1 OBHIETI'O A30TA B MOYE

AKTYaJIbHOCTb TeMbI

Y B3pocioro 3A0pOBOr0 uejIOBEKa HaOMIOAAeTCs a30THCTOe paBHOBecue. [locTymarommii ¢
MUILEH a30T B OpraHu3Me He 3a/1ep’KUBACTCS U BBIJCNSAETCS, IIaBHBIM 00pa3oM, OYKaMH B COCTaBe
MHOTHUX MPOJYKTOB (MOYEBHHbBI, AMUHOKHUCIIOT, MOYEBOM KUCIIOTHI U J1p.). I M3y4YEeHUs COCTOSHUS
a30THUCTOr0 OOMEHa B OpraHU3Me IOJIb3YIOTCS OIpeesieHHeM 00IIero a3oTa Moun. B nuarnoctuke
psga 3a0oneBaHUl MPHUMEHSIOT METOJbl OIpPENETICHUs] COJAEpKAaHUS B MOYE OTIENbHBIX
azoTcojiepKalux coequHeHuid. Hampumep, nmpyu BpoXkI€HHBIX HapylIEHUs X oOMEHa aMUHOKHUCIOT
UCCIENYIOT CO/IepKaHUE OTAEIbHBIX AMMHOKUCIIOT WM MPOJAYKTOB UX Merabonu3Ma. KonnuecTBo
MOYEBOM KHCIIOTBI B MOY€ M KPOBM 3aBUCHUT OT MOCTYIUIEHUS HYKJIEONPOTEHMHOB C MHILEH U OT
MHTEHCUBHOCTU HX KIJIETOYHOro MeTabonu3ma. DTOT TOKa3aTeslb — BaXXHBIM KpUTEpuil B
JUArHOCTHKE W KOHTPOJIE JICUEHNUS TOarpsbl.

3HaHMEe MEXaHW3MOB paclaja W CHHTE3a IYyPUHOBBIX M MUPUMHJIMHOBBIX HYKJIEOTHIOB,
PEryJsiM 3TUX IMPOLECCOB MO3BOJIMIO pa3padoTaTh M NMPUMEHUTh JIEKAPCTBEHHBIE MpenapaTthl,
BIIUSIIOLIME HA MIPOLECCH JEJICHUS KIETOK (Hampumep, aHTU(POJATOB B XMMHOTEPANUU OMYyXOJeil),
U CHOCOOCTBYET MOHMMAHHMIO MEXaHU3MOB JICHCTBHs MpenapaToB, MCIOJIb3YEMbIX B KOPPEKIIHMU
TUIO9HEPTeTHUECKUX cOoCTOsIHUM opranuiMa ( UM® (pubokcuH), opoTat Kajaus U Jip).

ean 3ansaTUs

[Tonyunts mnpeacTaBieHHE O KaTaboJIM3Me HYKJIEONPOTEMHOB B TKaHAX U JKEIYyJAO0YHO-
KHIICYHOM TpPAaKTEC, MCXaHU3Max ouocuHTE3a H pacmmazga HYKICOTHAOB MW PEryjsAlund OTHX
nporeccoB. [T03HaKOMHUTBCS ¢ pUMEpaMH HCTIOJIb30BAHUS 3TUX 3HAHUN B JMArHOCTHKE U JICUEHUH
Oone3neil. [[ns 3akperuieHuss TEOPETHYECKOro MaTepuaja MPOBECTH JIaOOpaTopHyr paboTy Mo
KOJINYECTBEHHOMY OIPEIETICHUI0O MOYEBON KUCIIOTHI M OOIIET0 a30Ta B MOYE.
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TpeOoBaHMsI K HCXOAHOMY YPOBHIO 3HAHUI
na nonnozo yceoenus memvl HeOOX0OUMO NOBMOPUMD U3
— o0wern xumuu:
*  TUTPOMETPHUUYECKHE METO/IbI aHAIN3A;
— Ouonozuu:
" CTPOEHHE FEHETUYECKOTO armapara KJIeTKH;
— Ouoopzanuueckoil Xxumuu:
* (dopMyIBl U CBOMCTBA FETEPOLMKINYECKUX COSTUHEHHUH (ITYPUHBI, TUPUMHUIUHBI);
* XWMHYECKHE CBOWCTBA U ()OPMYJIbI THIOKCAHTHHA, KCAHTUHA, MOYEBOW KHUCIIOTHI,
* CBOMCTBa COJICH MOYEBOM KHUCIOTHI (YpaTOB);
* (dopMyIIbI A30TUCTHIX OCHOBAHUH, HYKJICO3HU I0B, HYKJICOTHIOB.

JlJ1s1 IpoBepPKYU UCXOAHOI0 YPOBHS 3HAHMI BBINOJIHUTE CJeYIONIUe 32 IaHNS |

3aoanue 1. Tlonbepute COOTBETCTBYIONIHE Maphbl BOIPOC — OTBET:

A. AneHosuH. 1. [IupuMHUIMHOBBIM HYKJIEO3HI.

b. I'yanun. 2. A30THCTOE OCHOBAaHHE IIypPUHOBOIO Psja.

B. [luto3us. 3. [lupuMHUINHOBBIA HYKJIEOTHU.

I'. Ypuaunatpudocdar. 4. A30THCTOE OCHOBAaHNE TUPUMUJUHOBOIO Psia.
. Tumunus. 5. IlypHHOBBIN HYKJIEO3U.

E. I'yanozunaudocdar. 6. [lyprHOBBIN HYKJICOTH,.

3aoanue 2. Ha30BUTE HYKJICOTHIBI, CTPYKTYpPa KOTOPBIX CXEMATUYECKH N300paKeHa HUKE:
1) anenun — ne3okcuprbosa — gocdar — pocdar;

2) nuTo3uH — pudo3a — pocdar;

3) ryanuH — ae3okcupudosa — pocdar — pocdar — pocdar;

4) yparun — pubo3sa — pocdar — pocdar.

3aoanue 3. Ilondepute COOTBETCTBYIOLIME Mapbl BOIPOC — OTBET:

A. IlepBuunas ctpykrypa JJHK. 1. Monenb «aBOMHAs CLIUPaIby.

b. Bropuunas crpykrypa JJHK. 2. 3,5/-®ochoauddpupHbie cBA3M.

B. [Ins nepBUYHON CTPYKTYPBI 3. IlocnenoBaTeabHOCTh HYKJIEOTHIOB B
PHK xapakTepHsl CBsI3H. MTOJIMHYKJICOTUHOM LIETIH.

I'. JInst BTOpUYHOM CTPYKTYpBI 4. BonopoIHbI€ CBSI3U MEXYy a30TUCTBIMU
JIHK xapakTepHbI CBS3H. OCHOBaHMSIMHU.

5. Cunsl TuapoPOOHOTO B3aMMOCHCTBHS
MEXTy BBIIIE- U HIDKEJIeKAITUMHU
A30THUCTBHIMU OCHOBaHUSIMU.

Hpa@uﬂbHOCWlb pemeHuﬁ npoeepbnie, Conocmasue ux ¢ omeemamul.

Bonpocs! nuis1 00cyxneHust
1. MOHOHYKIJIEOTH/IbI, CTPO€HHE, HOMEHKJIaTypa, OMOJIOTUYECKas POJIb.

2. IlepBuuHas, BTOpUYHAs M TPETHYHAS CTPYKTYpPhl HYKJIEHMHOBBIX KHUCIOT (OCOOEHHOCTH
CTPYKTYpPBI, Pa3HOBUJIHOCTH, TUIIBI CTAOMIN3UPYIOIINUX CBSI3EH).
3. Obmen HyKiIeonpoTerHOB. [lepeBaprBaHNEe HYKICONMPOTEHHOB B YKEIYA0YHO-KUIICYHOM

TPAKTC (3Ha‘-IeHI/IC, OTallbl, (I)epMCHTBI). Pacnan HYKJIICMHOBBIX KUCJIOT B TKAHAX, POJIb JIM30COMHBIX

(bepMeHTOB.
4. Pacnaj mypuHOBBIX HYKJIEOTHJOB (XMMM3M, MOUEBAas KUCIOTa KaK KOHEUHBIA MPOIYKT

kartabonusma). [IpencraBienre o HapyleHUSX MYPUHOBOrO oOMeHa (THMIEpypUKEeMHs U Iojarpa,

MOYEYHO-KaMeHHast 00JIe3Hb).
5. buocuHTe3 MypHUHOBBIX HYKJICOTHAOB 06 NOVO (MCTOYHHUKH a30Ta U yriiepoja MypHHOBOTO

KOJIblld, Y4aCTUC (bOHHCBOﬁ KHCJIOTBI, OCHOBHBIC ITPOMECIKYTOUYHBIC ITPOAYKTHI, KJII0UEBOM (bepMCHT,
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perynauus cunresza). IlpencraBieHne o CHHTE3€ HYKICOTHIOB U3 CBOOOJHBIX a30THCTHIX
OCHOBaHHMH U HYKJICO3UOB.

6. Pacnag nupuMUIMHOBBIX HYKJICOTH]IOB.

7. buocuHTe3 MUPUMUJIMHOBBIX HYKICOTHIOB (CyOCTpaThl, cXema Impoiiecca, KIF4eBoi ¢ep-
MEHT, peryjsius CHUHTe3a, pojib BUTAaMUHOB). [IpencraBienne o HapylIeHUSX MHUPUMHUIMHOBOTO
oOMeHa (opoTaruaypus).

8. Cunre3 ne3okcupubdonykiaeo3uapocharon, HykieosuaaudocdhaToB u HyKIeo3uATpUPOC-
¢aToB.

9. O0umit a30T MOUH (KOJIMYECTBO, KOMITOHEHTHI Ml X MPOUCXOXKICHHE).

Jlureparypa 1Jisi HOATOTOBKHU
1. Buonoeuueckas xumust / B. K. Kyxta [u ap.]. Mocksa : bunom ; Munck : Acap, 2008. C. 307-338.
2. Buonoeuyeckas xumws / A. J1. TarasoBwd [#1 zp.]. MuHCK : Bemm. mk., 2013. C. 241-262.
3. Koncnexm IeKIuii.

3aganus 1J151 CAaMOCTOATEILHON padoThI

3aoanue 1. Beibepure 1ojoxKeHus, NPaBUIbHO XapaKTEPU3YIOLIHE CBONCTBA KCAHTUHOKCHUIA3bI:

A. Ee kodepMeHTOM sIBIsIETCS MPOU3BOAHOE BUTamuHa PP.

b. OnHuM H3 MPOJYKTOB PEAKINH SBISETCS NEPEKUCh BOJOPOIA.

B. ®epmeHT KaTalM3UpyeT ABE MOCieI0BaTeNIbHbIE HEOOpaTUMbIE peaKIMi 00pPa30BaHUS MO-
YEBOM KUCIIOTBHI.

I'. CybcrpaTr gpepMeHTa — TUIIOKCAHTHH — MMEET MEHbIIYI0 PaCTBOPUMOCTD, YEM MOYEBast
KHCJIOTA.

J1. ®epmenT o0nanaeT abCoMOTHON CIEU(PUIHOCTBIO K CyOCTpaTy.

3aoanue 2. Ilpu obcnenoBanuu GOILHOTO PEBMAaTHU3MOM IOCIE MHTEHCUBHOW TEparuu Kop-
TUKOCTEPOUAAMHU YCTAaHOBIICHA TUIIEpypUKeMHs. B pe3ynbraTe akTHBallMM KaKoro METabOIMIecKo-
o MpoIiecca pa3BUBAOTCS JaHHbIE HAPYILICHUS?

A. nTeHcuBHOTO pacriaja OesKkoB.

b. AkTuBanMs rIIOKOHEOTEHE3A.

B. HTeHCHBHOTO pacnana MypruHOBBIX HYKJIEOTHIOB.

I'. MoOunu3anuu JUMUI0B.

J1. lHTeHCUBHOTO pacnaaa MUPUMHINHOBBIX HYKJICOTHIOB.

3aoanue 3. JlonoJIHUTE HEAOCTAIOIMMMHI KOMIIOHEHTAMU PEAKIIMU CUHTE3a MMyPUHOBBIX PUOO-
HYKJICOTHJIOB:

1. ®PIID + ? — S5—dochopubdbo3unaMuH. A. I'nn.

2.UMD +T'TD + Actt — ? b. AM®.

3. Pu6o3o-5-pocar + AT® - ? + AMD. B. I'ny.

4. UMD + ATO + ? > TMD. I'. OPIID.
J. ATO.

3aoanue 4. JlonoqHUTE HEIOCTAIOIIMMU KOMIIOHEHTAMU PEAKIMN CHUHTE3a MUPUMUIANMHOBBIX
HYKJIEOTH/IOB:

1. Kapbamoundocdar + ? — kapdamouniaciaprar. A. OPIID.
2. Opotat + ? - OM® + H4P207. b. Acm.
3.0M® - CO2 +? B. AT®.
4. YMO +? > YD +? . AI®.
5..VI0+? > YTO +7? . YMO.

HpCIGMJleOCmb pemeﬂuﬁ npoeeponie, conocmaeue ux ¢ omeemamul.
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IIpoBepbTe Bamu 3HaHUS (CAMOKOHTPOJIb YCBOEHHSI TEMbI)

3aoanue 1. Ilpu Tepanuu HEKOTOPHIX POPM paka MPUMEHSIOTCS HHTUOUTOPBI TUTHApOdoIa-
TpeayKTas3sl. TOpMOKEHHE KaKUX peakIuii OnpeaessieT MUTOCTaTHIecKoe eiicTBue mpenapara’?

A. CuHTe3 TUPUMHUINHOBBIX HYKJICOTH/IOB.

b. CuHTe3 myprHOBOTO sIIpa HYKJICOTHIOB.

B CunTe3 1e30KCUIIMTHMIIOBBIX HYKJICOTH/IOB.

I'. CuHTE3 IUTHIMIOBBIX HYKJICOTH/IOB.

. Cunte3 nYMO.

3aoanue 2. Y pebenka ¢ cunapomom Jlema-Huxana — KOPKOBBIN Mapajind U THIIEPYPUKE-
Mmusi. KonumdecTBo SKCKpeTHpyeMbIX MYpHHOB yBenudeHo. [ledekT xakoro ¢epMeHTa BBI3bIBAET
JAHHYIO TTATOJIOTHIO?

A. KcaHTHHOKCHUIA3EL.

b. Aneno3une3aMuHasbl.

B. IN'mnokcantun-ryanus-docdopudo3mnTpanchepassl.

I'. KapbamoundocharcuareTassl.

J. TuMuInIIaTCUHTABHI.

3aoanue 3. enumuHe ¢ 1uMQpoaeiko30M Ha3HauUeH MPOTUBOOITYXOJIEBBIN IpenapaT — UHIH-
OuUTOp THOPENOKCHHPEAYKTa3bl. Ha ueM 0CHOBaHO UTOCTAaTHYECKOE IEHCTBHE Ipernapara?

A. Unrubupyercs cunres UMO.

b. Uarubupyercst CHHTE3 OPOTOBOM KHCIIOTHI.

B. Uurubupyercs cunre3 LIMO.

I'. Murubupyercs cunres al' 1d.

. Uarubupyercs cuntes YMO.

OTBeThI K pelIeHnI0 3aJaHN I

/Jlna camonpoeepku ucxo0Ho2o0 ypoeHsa 3HAHUIL:
1. A-5,b-2,B-4TI-3,1-1,E-6.
2. 1. Jlezokcuanenosunaudocdar.
2. Hutuguamonodocdar.
3. Jle3okcuryanosunTtpudocdar.
4. Ypunuaaudocdar.
3. A-3,b-1,B-2,T-4,5
Jlna camocmoamenvhou padomel:
1. b, B.
2.B.
31-A; 32-b; 33-1;, 34-A.
41-b; 42-A; 43-]1; 44-B,I'; 45-B,T.

JlabopaTopnasi paéora (60 MuHyT)
HNHcTpyKuus K NPAKTHYECKOMY 3aHATHIO
PaGora 1. Onpedenenue cooeprcanusn oouieco azoma mouu KoiopumempuiecKum Memooom

HccnenoBanue o0mero a3ora MO4YM MOXKET OBITh HCIIOIB30BAHO TSI HCCIEIOBAHUSL COCTOSI-
HuUs azotucroro 6ananca. KonnuectBo 061iero a3ora, BbIAEISIEMOr0 3a CYyTKH C MOYOH, y B3pOCIO-
ro 4yenoBeka cocrasisieT 6—17 r (428—1214 mmons/cyT).

Ipunyun memooda. Ilocne cxuranust (MUHEpaIU3aIi) OPTaHUYECKUX BEIIECTB MOYH C KOH-
[IEHTPUPOBAHHON CEPHOI KHUCIOTOM a30T BCeX UCCIEAYEeMBIX (Dpakiliii B BUJIE aMMHUaKa CBS3bIBACT-
Csl C CEpHOM KHUCJIOTOH, 00pasys cyibpar ammonus. Komopumerpruueckoe ompeneraeHue oOIIero
a30Ta OCHOBAHO Ha TOM, 4TO CyJbk(haT aMMOHUs 00pa3yeT ¢ peakTHBOM Heccnepa coennHenue xen-
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TO-OPaH>KEBOTO I[BETa, MHTEHCUBHOCTH KOTOPOTO MPSMO MPONOPIMOHATIbHA KOHIIEHTPAI[MH aMMHa-
Ka, a CIIeZIOBaTeIbHO, U a30Ta B MOYE.

Iopsiook evinonnenus pabomoel. I'0TOBAT TpU OOBIYHBIE CyXHe MMPoOUpPKU. B 1Be U3 HUX OT-
MEpHUBAIOT COOTBETCTBEHHO 0,5 M MuHepanusata (onbiT) v 0,5 MJI CTaHAAPTHOTO PAcTBOpPA CYJlb-
(dara ammoHus (cTanmapt, conepxkamuii 0,2 Mr azota B 1 mu). [IpubaBisioT B KaXayo MpoOUpKyY
110 6,5 MJI BOJIbI M TILATENBHO NEpEMEIINBAOT. B TpeThio mpoOupKy OTMEPUBAIOT 7 MJI BOJBI (KOH-
TPOJb) U BO Bce mpodupku nodasisior no 0,5 ma peaktuBa Heccrnepa. Conep:kumoe mpoOupok
TIIATEIBHO MEPEMEIINBAIOT. Heobxooumo cmpoco cobaodams nopaooK NPUIUEAHUS PeaceHmo8 U
mujamenbHo nepemewusams H#Huokocms. GOTOMETPUPYIOT ONBITHYIO M CTAaHAAPTHYIO IPOOBI Mpo-
TUB KOHTPOJISI IPH CHHEM CBETO(QMIBTPE B KIOBETE TOIIIUHON 5 MM.

Pacuem. CopepxaHuie a30Ta B ONBITHON MPOOE PACCUUTHIBAIOT 1O CTAaHAAPTHOMY PACTBOPY
cynbdaTta aMMOHUS TI0 hopmyrie:

Con = CCT : Eon /ECT )
rne Con — KOHLIGHTpAIMsl a30oTa MOYM B Hccienyemoil mpoGe, mr/mi; Cer — KOHIEHTpamus
(NH4)2S04 B cranpaptHoii mpooe (0,2 mr B 1 Mi); Eon — ONTHYECKas IUIOTHOCTH OIBITHON MTPOOHI;
Ec; — ontuyeckas IUIOTHOCTB CTaHIapTa cylib(aTta aMMOHHS.
Pesyabrarel. Eon= Ecm=

Con=

Copep:xanue 00111ero a30ta B Moue (T/CyT) pacCUUTHIBAIOT 1O hopMyIie:
Con- 100 - cymounwiti ouypes /0,5 - 1000,

rae Con — KOHIIGHTpAIMs a30Ta, HalJIEHHas 10 cTaHaapTHOMY pacTBopy; 100 — pa3BeneHue Moun
IpU MPUTOTOBIEHUU MHHepanu3ara; 0,5 — KOIWYeCTBO MHUHEpaiu3ara, B3ATOTO MJs aHAu3a;
1000 — ko3¢ dunmeHT nepeBoa MHJUTUTPAMMOB B TPAMMBI.

CyrouHoe BblIeNeHHE MouM cocTaBisieT B cpegHeM 1500 mu must myxuud u 1200 mun i
xenumH. Koaddunuent nepecuera B eaunauiel CU (Mmons/cyT) pasen 71,39.

Pacuér: Conepsxanue o0riero a3ora B Mmoue (r/cyt) =

Knunuxo-ouacnocmuuecroe 3nauenue. OnpeneneHue o0IIEro a30Ta MOYHU MO3BOJSET CYAHUTh
0 0enKoBOM OOMEHE B OpraHu3Me, O KOJMYECTBE pacraBiierocst Oenka. g 3Toro moiaydyeHHYIO
BEJIMYMHY OOIIETr0 a30Ta YMHOXKAIOT Ha 6,25, HCXOM U3 TOTO, YTO B O€JKEe B CPEAHEM COJEPIKUTCS
16% azota (100 : 16 = 6,25).

[Tpu 3a007€BaHNM TOYEK, BCIEICTBUE HAPYIICHHUS UX BBIACIUTEIBHON (QYHKIIUU COJIEpKaHUE
o011ero a3oTa B MOY€ YMEHBIIIAETCsA. 3ajiep>KKa a30Ta B OpraHu3Me HaOIroaeTcs Mpu 3a00IeBaHu-
X TICUEHU U CEPJCYHO-COCYAUCTON CHUCTEMBI B CBSI3U C BOSHMKHOBEHHEM OTEKOB, MPU HATUYUH
IKCCYAATOB M TPAHCCYAATOB.

YBenuueHue coaepkaHus o0IIero a3oTa B Moue OTMEUAETCsl MPU YCUIICHHOM pacrtiajie 0eIKoB
(oTpunaTeIBHBIN a30TUCTHIN OanaHc), MuabeTe, MPU PAcCACHIBAHMM SKCCYIATOB M TPAHCCYIaTOB,
XPOHUYECKOM oTpaBieHuu (hochopom.

BoiBoj:

Pabota 2. Onpeodenenue cooepircanus moueeoi Kuciomol 6 moue
MoueBasi KACJIOTa Yy YeoBeKa SBISETCS KOHEYHBIM MPOJIYKTOM 0OMEHa MyPHHOBBIX OCHOBA-
HUM, BXOJISIIIUX B COCTAaB CIIOYKHBIX OEJTKOB - HyKJICOMPOTEHHOB.
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B HOpMe y dYenmoBeka ¢ MOYOW BBIAEISACTCS MOYEBOW KUCIOTHI 1,6—3,54 Mmonw/cyt (270—
600 mr/cyr).

Ipunyun memooa. MeToJ OCHOBaH Ha CIIOCOOHOCTH MOYEBOWM KHCIOThI BOCCTaHABJIMBATDH
dbochopHO-BONIBPpaMOBEIil peakTHB B PochopHO-BOIB(PPaMOBYIO CHHB, HHTEHCUBHOCTh OKPACKU
KOTOpPOIl ~ MpOIOpLUUOHANIbHA  COACpXaHUI Mo4eBoW Kuciorel. KomnuectBo  docdopHo-
BOJIL()PAMOBOM CHHM OMPEACISICTCS MyTeM TUTpOBaHMs KpacHO# kpoBsiHOM cosbio Ko[Fe(CN)g].
[Tocneanss okucnser pochopHO-BOIBPPAMOBYIO CHHb, U CHHEE OKpAIllMBaHUE UCUE3AET.

Ilopsadok evinonnenuss pabomor. K 1,5 mn moun npudasisitor 1 mi 20% pactBopa xkapOoHaTa
Hatpus u 1 M dochopHO-BonbhpamoBoro peaktuBa DonuHa, nepememmBaoT U TUTpyoT 0,01H
pactBopom Kz[Fe(CN)s] 10 vcue3HOBEHHUSI CHHETO OKpaIlliBaHHSI.

Pacuem. Conepkanrue MOUEBOI KUCIIOTHI (B MT') B CYyTOUHOM MOYE BBIYHCIISIOT IO (pOopMYyIIe:

MoueBas kucnota, mr/cyt = 0,8 -a -6/1,5,
rae 0,8 mr mouesoii kucioTel cootBeTcTBYeT 1 Mit K3[Fe(CN)s]; a — kommuectBo Ks[Fe(CN)g],
TOIIIEIIIIee Ha TUTPOBAHKE, MIT, 8 — CYTOUHBIN quype3, Mir;, 1,5 — 00beM mpoObI, MiT.
Koaddumnuent nepecuera B enunuisl CU (Mmos/cyT) pasen 0,0059.

Pesyabrar: a =

Pacuer:

Knunuko-ouaenocmuueckoe snauenue. I'mnoypuxkypus (yMEHbILEHHE BBIIEICHUS MOYEBOM
KHCJIOTBI C MOUYOI) OTMEYaeTcsl Ipu rojarpe, Hepute, MOUYEYHON HETOCTATOYHOCTH; TUIIEPYPHUKY-
pus (yBEJIMYEHHE BbIIEICHUS MOUYEBOM KHCIIOTBI C MOYOM) — IpH JIEHKEMUH, YCUIICHHOM pacraje
HYKJICOIIPOTEHHOB. Y JieTell BBIAEISAETCS OTHOCUTENIBHO OOJIbIlIe MOYEBOM KHUCIOTHI, YEM y B3pOC-
IbIX. Belaenenue MoueBOi KMCIIOTHI 3aBUCHT OT COJEP>KAHMS IIYPUHOB B IMILE U UHTEHCUBHOCTH
oOMeHa HYKJICOIIPOTEHHOB.

[Ipu nogarpe coau MoueBOil KUCIOTHI (YpaThl) OTKJIAABIBAIOTCS B XPAIIAX, MBILIIAX U CIU3U-
cToil cyMke cycTtaBoB. CozepikaHue MOYEBOM KHCIOThI B KPOBU MOXKET OBITh MOBBILIEHO, @ B MOYE
ITIOHUKEHO.

BriBOa:

Iloonucwv npenooasamens:

22. TEMA: MATPUYHBIE BUOCHUHTE3bI (CUHTE3 JJHK, PHK, BEJIKOB).
COBPEMEHHBIE METO/JIbI MOJIEKYJIIPHON BUOJIOTUA. AHAJIN3
MMPOAYKTOB I'MIPOJIN3A HYKJIEOITPOTEMHOB

AKTYaJIbHOCTDb TeMbI

3HaHME CTPOEHUS HYKJIEMHOBBIX KHCIIOT IO3BOJISET MOHATh MEXaHU3MbI NEpEJaul U peau-
3alMU TeHeTHYeCKoW MHGopMaluu B KIIETKE, OBJaJeTh OCHOBAMHU MOHUMAaHMs NPHYUH Hacien-
CTBEHHBIX 3a00JieBaHUH U pa3paboTaTh METOABI UX JieueHUs. HykiieoTH1bl BBIMOMHSIOT Psiji CTIELH-
¢uueckux ynkiuii. HekoTopele U3 HUX MCIIOIB3YIOTCS B KAUECTBE JIEKAPCTBEHHBIX MpenapaToB.

ean 3ansaTUs

VY CBOUTh MOJEKYJISIPHBIE MEXaHU3MbI PEIUIMKALIMHU, PEeMapalui, TPAHCKPUIILIUU, TPAHCISILIMI
U MEXaHU3MbI UX PEryJIsAInH. CI/ICTeMaTI/ISI/IpOBaTI) O9THU 3HAHUA U O6CYHHTB BO3MO>XXHBIC MECXaHU3-
MBI HapyIIEHUH peanu3alii reHeTHYecKod WHGOpMaIUU Ui TOHUMAaHUS TOCIEICTBUN U MOIXO-
JIOB K JICYEHHIO ITUX HAPYIICHUM.
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TpeOoBaHMsl K HCXOAHOMY YPOBHIO 3HAHUI
na nonnozco yceoenus memvi HeOOX0OUMO NOBMOPUMND U3
— Kypca duonocuu:
* CTPOCHHE KIIETKU;
* MEXaHM3MbI MUTO3a U MEH03a;
* OMOJIOrMYEecKasi POJib HYKJIECHHOBBIX KHCIIOT
—  OuoopzanuuecKol Xumuu:
* CTPOEHHE MOHOHYKJICOTH/IOB;
* 00I1MEe MPUHIHUITBI TPOCTPAHCTBEHHON OpraHU3alui HYKJIEMHOBBIX KUCIIOT;

JlJ1s1 IpoBepPKYU UCXOTHOT0 YPOBHS 3HAHMI BBINMOJIHUTE CJIeYIOIINE 32 IaHHUS:
3aoanue 1. llonbepute mapbl ¥ HAMUIIKATE GOpMYITy:

Ha3Banmue CocraBHbIe YacTH
A. I'yano3un 1. Pu6o3a, ¢ocdat, anenun
b. AnenunoBas kuciora 2. le3oxkcupu003a, THMUH
B. Ypunun 3. I'yanun, pubo3a
I'. desoxkculIM® 4. Ypauui, pubo3a
. Tumuaua 5. ®ocar, ne3okcupr003a, MUTO3UH

3aoanue 2. Beibepute, uro otHocutces Toibko kK JIHK, Tonbko k PHK, x JIHK u PHK:

A. Xpanenue reneruueckoii nuandpopmanuu.  E. Peanuzauus reHetnueckoit uHGpopmamum.

b.A, T, T, 1 K. Pu6o3a.

B. [lutonna3zMma. 3. Snpo.

I'. 3/ 5'-pocdommrdpupHas cBa3bL Mex Ty nAT,Y, 1

MOHOHYKJICOTHIAMH. K. CTaOuIbHOCTD CTPYKTYPHI MOIICPIKUBACTCS
. de3okcupubosa. H-cBs3simu.

3aoanue 3. 1lonp3ysicb pUCYHKOM (MCHOIb30BaTh HUPPY), HOAOEpUTE Taphl:
- A. Pubocomsl.
b. I'magkas sHgomIazMaTudecKas
CETh.
fﬁ . PR B. lllepoxoBaTas 3H10IJIa3MaTHYE-
ot é’ - CKasl CeTb.
_ % I'. Anmapar I'onbmxu.

. %o " J1. JIu30comsL.
| 0%8 e E. Ilnazmatuyeckas memOpaHa.
{ S K. llutockener.
: v A 3. Snpo.

N. Anpsiko.

K. Murtoxonapus.

15 2

IIpasunbnocms pewienuii npoéepbme, CONOCMABUS UX C OMBEMAMU.
Bonpocs! nuis1 06cyxneHust
1.Penukarusi, Onosiornyeckasi poib, CyOCcTpatThl, pepMEHTHI, MOJIEKYJISIPHBIA MEXaHU3M.
2. Penapauusa IHK, MonexynspHbIii MeXaHu3M, OMOJIOrHYECcKas polb.
3. Tpanckpurius, ONOIOTHYECKAsT POJTb, MOJICKYIISIPHBIN MEXaHH3M, MEXaHU3MbI PETYIISIIIAN

aKTUBHOCTH reHoB (cxema XKakoba u Mono, cxema ['eopruesa), nponeccunr PHK. O6paTtnas tpan-
CKPHIILIHSL.
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4.I'eHeTHYECKUI KOJI U €r0 CBOMCTBA.

5.PexorHuIms u TpaHCISAIUS KaK dTambl pean3alui TeHeTHUeCKON NH(OPMAIIUU B KIIETKE.
KoMmoHeHThI 0elOKCHHTE3UpYIONIeH cucTeMbl. Pekoraunms (CyOKIIeTOYHAs JIOKATU3aIHsl, cCXeMa,
cyoctpartHas cnenuduanoctb APCa3z). Pons TPHK B cunTe3e Gemnka.

6.CoBpeMeHHOE TIpeACTaBICHUE O OWMocuHTe3e Oenka. Perymsmus OuocuHTe3a Oenka B
KIJIETKEe Ha T€HETHYECKOM YPOBHE (pOJIb TMCTOHOB, TOPMOHOB M KHPOPACTBOPUMBIX BHUTAMUHOB).
[MoctTpaHcisuoHHas MomuQHKanys MOJEKya Oellka (THIPOKCHIMPOBAHKE, TIIMKO3WIMPOBAHHUE,
OTpaHMYCHHBIN MPOTEONn3, pocoprunrpoBanme, KapOOKCUIHUPOBAHHE).

7. CoBpeMeHHble MeTOAbl MosekyispHor Owuosorum (IILIP, Omor-ananu3 JJHK m PHK
(Cayzepu-6mot u HozepH-0:10T), MmeTon «otnedarkos nanbies JJHK», knonupoBanue). [TpuHIMAIIB
MPOBEJ/ICHUS, IPUMEHEHHUE B METUITUHE.

8. Merox onpenenenus nocieaoBaTenbHOCTH HyKIeoTH10B B JJHK (MeTon Canmkepa).

Jluteparypa 1Jisi HOATOTOBKH
OcHoBHas1
1. Buonoeuuecxasa xumus / B. K. Kyxra [u ap.]. Mocksa : burom ; Munck : Acap, 2008. C. 338-418.
2. Buonoeuyeckas xumws / A. J1. TarasoBwd [#1 zip.]. MuHCK : B mk., 2013. C. 262-277.
3. Koncnexm nekui.
JlomosiHUTEILHAS
1. Mappu, P. buoxumus uenoseka / P. Mappu [u ap.]. Mocksa : Mup, 1993.
2. Hyxneonpomeunuw! : yue6. nocobue / A. JI. Taranosud [u ap.]. Munck, 2000.

3anaHus 11 CAMOCTOSATEILHOM PaGoThI

3aoanue 1. BcnoMHUTE, YTO OCHOBHAsSI «JIOTMa» MOJIEKYJISIPHOM OMOJIOTMM yKa3bIBaeT Ha J1Ba
OCHOBHBIX HallpaBJIEHUS OTOKA T€HETHUECKOW NHPOPMALIMHU B KIIETKE:

A. Xpanenue u nepegada nHGopManuu (peruMKanys U pernapanms).

b. Peanu3zanus reHeTH4ecKoil nHGopMaluu — 3KCIPECCUsl TeHOB (PEKOTHUIIMS, TPAaHCKPUII-
LU M TPAHCIIALUSA).

Ha pucyHke nokasanbl OCHOBHbIE YYaCTHUKU MEXaHHU3Ma PEIIMKALMU Y 9YKapHOT:
1.1. Hanmure B 0011eM BUie CyMMapHYIO peakiuto, katanusupyemyro JIHK-nommepaszoil.

PHK-npainep

Mudupyrowas N _

uens ; : OHK-nonumepasa §
Yanverie npaimena - d (N RPA.benku
AHK-nomepasa £ L . . (SSB) Xaiinkasa

YaaneHue PHK-npafinsepa - ‘ /  '~\
PHKasa H L ~ =

Janondere "Gpen” -
IOH K-nonnn«epaaag

RPA.-6enku
Cuwunparme . . (SSB)
AHK-mrasa -
' . PHK-npaimuep
Omcmaowas A\ Ve

yens »
. - AOHK-nonumepasa ¢

OHK-nonumepaszaf
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3aodanue 2. BcmoMHMTE, 4TO B TIPOIIECCE CHHTE3a U BO BpeMst XxpaHeHus mojiekynsl JJHK moa-
BEPraroTCs MHOTOYUCIICHHBIM (DU3HUECKUM, XUMUYECKIM U JPYTOTO POJa BO3JIEHCTBUSM, KOTOPHIC
BBI3BIBAIOT HapylieHus cTpykTypbl Mosekyn JIHK. CyimectByer MHOroypoBHEBasi CUCTEMa pera-
paLyy NOBPEKICHUIN:

* MyTalWH, KOTOPbIE BO3HUKAIOT B MIPOLIECCE PEILIU-
kaiuu. Penapupyrorcss (eciii 3TO BO3MOXKHO) MyTE€M IIO-

BTOPHOTO CUMTHIBaHHs TocienoBatensuocth, ynanenns ne- AT GCUGCATTGATAG
NPABIIBHO BCTaBJICHHOTO Hykneotnna JHK- nmomumepasa-  ma c@@OETAACTATC

MU, 00JIaJalOIIMMH 9K30HYKJI€a3HOM aKTUBHOCTHIO;

" MYTaluH, KOTOPbIC HC UCIPABJICHBI IIYTCM IMOBTOP- 1
HOTO CUMTHIBAHMSA. PenapupyroT npy momomy cnenuansHoit AT (~30 mynectunos] AG
MOCTPEIUIMKATUBHON penapauuu. MoJieKysia poaUTEIbCKON TACCCCCTAACTATC
JIHK metunmpoBaHa MO OTIEIbHBIM a30TUCTHIM OCHOBAHU-
sAM, 1 BHOBb CUHTC3HpYyCMas LCIb TAKKC MCTUIIUPYCTCH. Bo 2

BperI MCTI/IJ'II/IpOBaHI/IH nacr npOBepKa HpaBI/IHBHOCTI/I pac- HTGCCGCH'IT GHTHG
ITOJIOKCHUSA MOHOH HeOTI/I[[OB, U B CI ac 06Ha CHUA
Ve 7 byE TACGGCGTAACTATC

MyTalluu BKIIKOYACTCA MCXAaHU3M ADKCUM3UOHHOMN perapanuun
C MOCJICAYIOIIHNM METHUIIMPOBAHUCM LICTIH, 3

" MyTalluk, BO3HHUKAOMIMUC CIIOHTAHHO, B JIr000€e .E.T GCC GCA.TT GPJ.THG

BpEMs penapupyroTcs MEXaHW3MOM SKCLIM3HMOHHOM pemnapa-
LN TACGGCGTAACTATC
2.1. Ha pucynke wu3o0pakeHa MOCIEI0BATEIHLHOCTh
COOBITHI SKCIM3MOHHON penapanuu B ciydae oOpa3zoBaHUs AuMepa TMMHHA B cTpykType JJHK.
PaccraBpTe B mocienoBarenbHOCTH, 0003HAUEHHON Ha pHCYHKe, crneaytonme ¢epmentsl: A. JTHK-
nurasa. b. Dxcun3noHHas Hykieasa.
B. IHK- B-mommmepa3sa.

Humep THMHHA

3aoanue 3. BcnoMHHTE, YTO Cpeay MEXaHW3MOB y3HaBaHUs Oenkamu (pepmeHTaMu, GaxkTo-
paMu Peryisiiid W T. J.) OTICIBHBIX YYaCTKOB HYKJICOTHUIHBIX IOCIEIOBATEIBHOCTEH oOIpe-
JETCHHYIO POJIb UTPAIOT MaJHHIPOMHBIE TOCIEIOBATEIBHOCTH HYKICOTHAOB (B YAaCTHOCTH, TPHU
y3HaBanuu JIHK- pectpukrazamu), KOTopble MOTYT (POPMHPOBATH KPECTOOOpa3HbIE CTPYKTYpPHI B
mounekyie JJHK.

3.1. U300pa3zute KpecTooOpa3Hyo CTPYKTYPY U3 TATHHAPOMHOM MOCIEA0BaTEIbHOCTH, TTOKA-
3aHHOU Ha PUCYHKE HIKE.

12 3 45 6 8 & &3 2 {
GC-CG-A-G-T-A-GC-T-ACT-C A-T-T-3
¥-C-G-5C-T-C-A-T-C-G-A-T-G-A-G-T-A-4-5"
"2 ¥ 4 58 6 5 43 2 1

3aoanue 4. MexaHnU3MBbl peaau3aliy reHeTHYecKoi nH(popMalMy B KJIeTKe MHOrosTanHel. Ha
PHUCYHKE N300pakK€Hbl OCHOBHBIE 3TaIlbl SKcrpeccuu reHoB. [londepure napel (OykBa — Tabnuua,

udpa — pUCYHOK).
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A. Tepmunanus

b. Pexoruunus

B. Uannuanusa

I'. Cexpenust

. ®opMupoBaHu€e MPOCTPaH-
CTBEHHOM CTPYKTYPBI

E. Dnouranus

1 AK
Amuno . pHK » ﬁ?
KHCI0TA f

. n-PHK
=N \ \s
5' ALG . UALG

Hpa@ujleOCl’l’lb pemeHuﬁ npoeepbnie, conocmaesue ux c i

omeemamu. 2 [ 4 |3
()/ AN l

. A

pacty “‘ﬂ/ﬂ/ Pudocoma

NOJAMNEnTHINAS ‘E }
5

uens —

chopmuposasmasncs | % :

MIVIHNENTHIHAR

IIpoBepsTe Bamm 3HaHHMA (CAMOKOHTPOJIb YCBOCHHS — 1
TeMBbI) p
| [

3aoanue 1. Hanummre peakuuto, karanusupyemyo APCazoii.

3aoanue 2. Ilouemy 60S+40S=80S, a 50S+30S=70S? Bribepute npaBuiIbHbIN OTBET.
1. CkopocTh ceAMMEHTAIIMU 3aBUCUT OT MACChl YaCTHII.

2.  CKOpOCTbh CEIMMEHTAIIUU 3aBUCUT OT (hOPMBI YACTHII.

3. Ot toro u npyroro.

288,55 u 238,58 PHEK

S.BES PHEK @ 35 bemxop @

49 165 PHEK
BROR m 188 PHE m 21 bemok

33 jenxa 705
808

3aoanue 3. Ha pucyHke mokasaHna cxema CTpyKTypbI lac-omepona.

C AP HAMATS CHETESS
|

| | | ] | Z =I'eH

L |
OnepaTop

| [
O POMOTOP

oo oiiiiie 4 -

PHE noawsmepasa

CAP (xatabonutamu aKkTUBUPYEMBIi O6€N0K). ITOT Oenok — perentop HAM®, ypoBeHb KO-

TOPOH B KJIETKE ONpPEAEIeTCS YPOBHEM IJTFOKO3bI (CHU)KEHUE KOJIMYECTBA TIIFOKO3bl B TUTATENbHOM
cpelie IpUBOAUT K NOBBIIEHUIO YpoBHSI HAM® B kietke). CAP, cBs3anubliii ¢ TAM®, npucoeau-
Hsaercsa Kk JJHK u crumynupyer PHK-nonnMepasy, npu 3ToM ee akTUBHOCTh yBenu4uuBaeTcs B 20—
50 pas.
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Pemnpeccop cBsi3aH ¢ OIEpOHOM B OTCYTCTBUH JIAKTO3bI.

A. JlonoaHUTE CTPOKY:

MIPOMOTOP — MECTO CBSI3bIBAHUS

OIIEpaToOp — MECTO CBA3LIBAHUSA .

b. M300pa3uTe cxemMaTHUeCKH, UCIIONb3Ys MpeuiaraeMble Bhile GOpPMbI AJIs Y4aCTHUKOB, HX
pacmoJIoKEeHUE Ha OIEPOHE TIPH CIECAYIOMUX 4-X COCTOSHUSX. B KakoM M3 HUX OYyAyT CHHTE3HPO-
BaHbI O€JIKHU, KOJUPYEeMble ONIEpOHOM?

KommioneHT cpenbl 1 2 3 4
JlakTo3a + — — +
I'moxo3a + + — —

3adanue 4. Ha pucyHKe IPUBOJISATCS PE3yIbTaTHI dJIeKTpodopesa (GparMeHTOB y4acTKa MoJie-
kyiel JIHK (Meron Canmxkepa). [lonpiTaliTech BBISICHUT, HA OCHOBAHMH 3THX PE3YyJIbTaTOB HYKJIEO-
THJIHYIO MOCIEA0BAaTENbHOCTh aHanmsupyeMoro ydactka JIHK. Kakass amMuHOKHCIIOTHAs MOCieno-
BaTEIbHOCTh 3aKOJUpPOBaHa B ATOM yuyacTke? BykBbl B CkOOKax 00O3HAYalOT COOTBETCTBYIOIIHE
JIN/1I€30KCUHYKJIEOTU b, BHOCHUMbIE B peakinoHHyo cpeny JAHK-nonumepasnoil peakuuu. Tabnu-
Iy TEHETUYECKOTO KOJIa CMOTPUTE B YUeOHUKE.

] [al ) (o

Jlis oTBeTa Ha BOMPOCHl 3aJaHUl 5-6 paccMOTpHTE
ANMEKTPOoGOperpaMMBbl, TIPEICTABICHHBIEC HA PUCYHKE HIDKE.

3aoanue 5. Ha snexrpodoperpamme A (cieBa) «OTre-
yatku nansieBy JIHK wmarepu (M), pebenka (C) um aByx
npeanonaraemeix otioB (F1, F2). Ykazarenu na neBoii cro-
pone ykasbiBatoT mnonocsl JIHK, obmue mexny peGeHKOM H
MaTepbl0. YKa3aTeau Ha MPaBOil CTOPOHE YKA3bIBAIOT MOJIOCHI p—
JHK, obuue Mexay peOeHKOM M MpenojaraéMbIMU OTHAMH. —
Barie MHEHME 0 ITpeaIoaaraeMoM OTIIE.

3aoanue 6. Dnextpodoperpamma b (crpaBa) mokaspiBaeT pe3ysabTaThl UCCIEIOBAHUS TTOJTH-

Mop(duzma IIHHBI PParMeHTOB PECTPUKIMU 4-X map Onu3HenoB. Baie MHeHHE 00 UIEHTHYHOCTH
OJIN3HEIIOB.

M C F1F2
A Y B Alixe ipiBY ‘cigliDID
== -
-
— —
- . -e B2
-
—- T e W
»- -— — e
— —
- = = oy
B ——
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e - = e =
--;’ z .-' -v* -
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OTBeTHI K pelieHUuI0 3aJaHuil

na camonpogepku ucxo0no2o ypo6Hsa 3HAHUIL:
I.A-3,b-1,B—-4,T -5, -2

2. JHK-A, b, 1. PHK - B, E, K, 1. JHK u PHK - T, K, 3.
3.A-7;b-3;B-10; ' -4, -9 E-6;  K-11,3-2; U-1; K-5.
Jlna camocmoamenwvhou pabomol:

2.1-b;2-B;3-A.

4 A-4,b-1;B-2;T—-6; 1-5,E-3.

JladopaTopuas padora (30 MuHyT)
HNHCcTpyKIHs K NPAKTHYECKOMY 3aHITHIO
AHanuz npooykmoe 2uopoau3a HyKieonpomeuHos OpoxicxHcenl

JUia n3y4eHus: XMMHUYECKOTO COCTaBa HYKJIEOIPOTEMHOB MPOBOJAAT KHCIOTHBIA THMIIPOJIU3
JPOXOKEH, MOCKOJIBKY OHU OYEeHb Oorarthl HykieonporenHamu. Crenn(puuecKuMy peakuusIMH JUIs
KQKJOr0 BEILECTBA OTKPBIBAIOT MPOAYKTHI T'MIPOJIN3a — MOJIUNENTH IbI, TyPUHOBBIE OCHOBAHHUS, YT-
neBo ¥ GochOPHYIO KUCIIOTY.

Ipunyun memooa. llexkapckue APOXIKU THAPOIUIYIOT MO JEHCTBHEM pa30aBIEHHOMN CepHO
KUCIOThI. [lonydeHHbII ruponu3aT UCIoIb3YIOT Ui JaJIbHENHIIe paOboThl.

PaGora 1. BuyperoBasi peaknusi Ha noaunentTuabl. K 5 xamisiM ruaponusara npuiIuBarT
10 kamrens 10% pactBopa NaOH, 3arem 2 xarmu 1% pactBopa cynbdara meau. OTMeUaroT MmosiBiIe-
HUE PO30BO-(PHOJIETOBOI OKPACKH.

BriBoa:

Pabora 2. CepeOpsinasi mpo6a Ha mypuHOBbIe ocHoBaHusi. K 10 xamsMm ruaposmsara
npoxoked nobaBmnsoT 10 kamenb KOHIIEHTPUPOBAHHOTO pacTBOpa aMMHUaka, 3aTeM 100aBisoT 10
Kanenb 2% aMMHUAaYyHOTO pacTBopa HuUTpara cepedpa. Ilpu crostHum uepe3 3-5 muH 0o0Opazyercs
CBETJIO-KOPUYHEBBIA OCaJ0K CepeOpPSHBIX COJel MypPHUHOBBIX OCHOBaHU (comepKuMoe MpoOUpKU
NepeMeInBaTh NpU CTOSTHUM HE HAJIO).

BoiBoa:

Pabora 3. KayecrBenHasi peakuus Ha meHTo3y (Mouauma). K 10 kamnsam rugponusata
npoxoked 100aBisoT 3 karm 1% cnupTOBOTO pacTBOpa TUMOJIA, TIEPEMENIMBAIOT U MO CTEHKE
npoOUpKu ocTopokHO mMpuiuBaroT 20-30 kamenb KOHLEHTPUPOBAHHOM cepHOW KuchoThl. [Ipu
BCTPSIXMBAaHUU Ha JIHE MPOOUPKH 00pazyeTcs MPOyKT KOHIEHCAI[MN KPACHOTO IIBETA.

BoiBoa:

Pabora 4. MouaubaenoBas npo6a Ha ¢ochopuyw kuciaory. K 10 xammsim rugpoiamzara
npoxoked mobapmsitor 20 Kamnenb MOTUOACHOBOTO PEakTUBa U KUMATAT. [Ipy ATOM JKHUIKOCTH OKpa-
IITUBAETCS B JIMMOHHO-KENTHIN 1BET (HEe 0cagok). [IpoOupky cpaszy oxjaxkaarT B CTPye XOJIOTHOU
BoAbl. Ha aHEe mpoOupku MOSBISETCS KPUCTAILIMYECKUA JTUMOHHO-KENTHI 0canok dochopHOMO-
JIMOIEHOBOI KHUCJIOTEL.
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BriBoxa:

Iloonuce npenodasamens:

23. TEMA: IIEPEYEHbBb BOITPOCOB JJIsA HOAI'OTOBKH K KOJJIOKBUYMY
IO TEMAM: «OBMEH HHPOCTBIX BEJIKOB U HYKJIEOIIPOTEHUHOB.
BUOCHUHTE3 JHK, PHK U BEJIKA. METO/IbI MOJIEKYJISIPHON
BHUOJIOI'NN»

1. Asotucthlii 6anaHc, €ero COCTOSHME B HOpPME M IpU Harojoruu. UTo Xapakrepusyer
KOA(QPHUIHMEHT U3HALTHBAHUSA?

2. buonoruyeckas 1ieHHOCTb 6enkoB. Hopmbl Oeska B MUTaHUH.

3. T'mapomus 6enkoB (mpoteonu3). Kimaccudukamms u cBoiicTBa nmporeas.

4. TlepeBapuBaHue OenkoB. XapakTepUCTHKa IPOTEa3 JKEJyJIOYHO-KHUIIEUYHOTO TpakTa
(ontTumMyMm pH, MexaHWU3MBI aKTHBAIMH, CyOCTpaTHas CIEHU(PHIHOCTD, SHAO- U IK3OMENTHAA3H).
Poxp HCI B nepeBapuBanmu 6enkoB. KHCIOTHOCTD JKEMyI0YHOTO COKa — IPHHIMIT ONPEACICHHS,
CoJIep’KaHue B HOPME.

5. I'inenue OenkoB. YMeTh CXEMAaTHYECKH I0Ka3aThb NPOHMCXOXKAEHUE (eHosa, Kpes3oJa,
CKaToJIa, WHAOJA, KaJaBepuHa, IMyTpecurHa. MexaHu3Mbl 00€3BPE)KUBAHHS TPOTYKTOB T'HUCHHUS
O€JIKOB U APYrMX KCEHOOMOTHKOB.

6. AMHHOKHCIOTHBIN (POH/I KJIETKH, €r0 IMOMOJTHEHUE U UCTIONIb30BaHHE.

7. IlepeamunupoBanue. Ponb ButamuHa Bs. YMeTh mucaTh peakuuu rnepeaMUHUPOBAHUS C
y4acTUeM aJlaHMHOBOM U acnaparnHOBOM TpaHCaMHHa3. 3HaTh UX JUArHOCTUYECKOE 3HAUCHHUE.

8. Bugsl nesamuHupoBanus. ImyTamaraeruiporeHasHas peakius — XUMHU3M, KOQEepMEHTHI,
3HaueHue. Hempsimoe nesaMuHupoBaHueE.

9. Ilytu ucnonb3oBaHus 6€3a30TUCTOTO OCTATKA AaMUHOKUCIIOT. [ IMKOT€HHBIE 1 KETOT'€HHBIE
AMUHOKHCIIOTBHI.

10. Ilytu o0Oe3BpexuBaHMS aMMUaka. YMeTb HamucaThb pEaKLUMW CHUHTE3a M pacnazaa
acrmaparvHa, riyTaMHHa, BOCCTAHOBUTEIBHOIO aMHUHHMPOBAHHS O-KETOTJyTapara, CXeMy CHUHTe3a
MO4Y€eBHHBI. OCTaTOUHBIN a30T. 3HAYEHHUE ONPEEIICHNS MOUYEBUHBI U OCTATOYHOI'O a30Ta B KJIIMHUKE.

11.Peakuuu nexkapOOKCHMIIMPOBAHMUSI AMUHOKHUCIIOT, OMOT€HHbIE aMHUHBL. YMETh IHUCaTh
peakuuu CHUHTE3a TPUNTAMUHA, CEPOTOHMHA, TMCTAMMHA, Y-aMUHOMACISHOM KHCJIOTHI, 3HaThb UX
POJIb B OpraHU3ME.

12.Cunte3 karexonamMuHOB. DyHKUMU J0haMUHA, HOpPAJAPEHATMHA M aJpeHajlHa B
opranusme. HacnencTBeHHble HapyllleHHs oOMeHa (eHuIanaHuHa U Tupo3uHa. Ponb nodammna
npu 6one3nu [lapkuHcoHa.

13. HykneoTuapl — WX CTpOeHHWE M (QYHKIUH. 3HaThb HOMEHKIATYpy M YMETh IHCATh
OpPMyYIBI A30THCTEIX OCHOBAHHMI, HYKIEO3HIOB M HYKIEOTHOB; H300paxaTh obpaszoBanue 3'-5'-
boco-ardPUpHOIL CBSI3U MEXYy HYKICOTHIAMHU.

14.Ocob6ennoctu crpoenust JJHK u PHK Ha ypoBHEe mepBHUYHON, BTOPUYHON U TPETHUUHOMN
CTPYKTYpHBI (CTPOEHHE HYKIIEOCOM).

15.TlepeBaprBaHue HYKJICOPOTEUHOB B XKETYAOYHO-KUIIIEIHOM TPAKTE.

16. [Tyt peyTHIN3HIINHT a30THCTBIX OCHOBAHUH M HYKIJICO3HIOB B KIIETKE.

17.KoHeuHble MPOIYKTHI pacmaja MYyPUHOBBIX M MUPUMHUIMHOBBIX HYKJICOTHAOB. Peakuun
o0Opa3oBaHMsI MOYEBOW KUCIOTHI. [ UnepypukemMusi — ee MpUUruHbI U TOCIEACTBHSL.

18. BruocuHTE3 MypUHOBBIX ¥ MTUPUMHUIMHOBBIX HYKJICOTHAOB € NOVO: cyOCcTpaThl, KIFOUEBBIE
(bepMeHTbI, OCHOBHBIE MPOMEKYTOUHBIE IPOAYKTHI. Perynsauusa cunte3a. Pojab BUTaMUHOB.
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19.TlpumeneHnne B MEOUIIMHE CHUHTETHYECKHX CTPYKTYpPHBIX aHaJIOTOB HYKJIEO3UIOB U
(hoNMeBoi KUCIIOTHI.

20. O6pazoBanue ne30kcupuOOnyKIeoTHa0B s cuaTe3a JJHK (cxema).

21. Peruukanusi. CyOctpatsl, GepMmeHTbl, MexaHu3M. Mexanusmsl penapanuu JIHK, pons
3TOrO Ipolecca.

22. Tpanckpurnuusi.  PepmeHTsl,  cyOcTparTel,  MexaHu3M, peryiasanus.  OOpaTHas
TPAHCKPUIILIUS.

23.T'eHeTnuecKkuil KOJ U €ro XapaKTepPUCTUKA.

24. PexorHunus 1 COOCTBEHHO TPAHCIIAIMS KaK dTanbl OMOCHHTE3a OeKa B KieTKe (poib T-
PHK, APCas3pl, ctpoerne pubocoM M 0OLIME MPUHLUIB MEXaHU3Ma TPAHCISAIMH, UCTOYHUKU
SHEPTHH JIJIs1 OMOCHHTE3a OeJKa, PeryJsaIus).

25. Bupl TOCTTPaHCIAIMOHHON MOAN(UKALINN OEIKOB.

26. CoBpemeHHble MeTonbl MoJieKyssipHOM Owonorum (LIIIP, 6mor-anamm3 JIHK m PHK
(Cayzepu-6mot u Hozepn-06:110T), MeTon «otnedatkoB naibieB JJHK», kiionuposanue). [IpuHImIBI
MIPOBEJICHUS], IPUMEHEHUE B METUIIUHE.

27.Merton onpezeneHus nocienoBaTenbHOCTH Hykiaeotunos B JIHK (meton Canmxkepa).

[ A | I

Ilpumep 3a0auu u sonpocos na memoo Candncepa
Ha pucyHKe TpUBOIATCS pPE3YJIbTaThl HCCIICAOBAHUS

HYKJICOTHJIHOH TIOCIIEOBATEIIBHOCTH ydacTKa MOJICKYJIbI
JHK (metox Conmxepa).

Ha yem ocnoBan 3toT MeTon? —

UYro HYXHO Clienarh, YTOOBI MOIYYUTh TAKYH KapTUHY
(mosrarHo)?

B 4yem nmpoBoamim anekrpodopes, 1o KaKoMy MPUHITUITY

MIPOM30ILIO pa3JieiieHne (parMeHTOB? —
Uro o0o3HauaOT OyKBBI B CKOOKax M YEepTOYKH Ha -
pUCyHKe? —

Kakxyro posip BEINOIHSAIOT AUI€30KCUHYKIEOTUIBI B ’TOM METOAE?

B kaxoMm HarpaBlIeHUH CIIEyET «UUTaTh» MOJYYEHHYIO 3JIeKTpodoperpaMmy U noyemy?

Ycranosure, B kakoi mnocnenosarenpHocTd JIHK-monmmepasa Bkirodana HYKIEOTHUABI B
CUHTE3UPYEMYIO LIENb.

Uro HYXKHO chenatb, 4YTOObI pacmM@poBaTh TMOITYYEHHYIO KapTHUHY U Y3HaTb
MOCJIEI0BATEIBHOCTh HYKJIEOTHAOB B aHanu3upyemoM yuactke JTHK?

Kakasgs aMHHOKHCIIOTHasi IMOCIEI0BAaTEIbHOCTh 3aKOAMpPOBaHAa B 3TOM YydacTke? (Tabiuia
TeHETUYECKOTO Koja OyaeT B BameM pacniopsbkeHun).

24. TEMA: TOPMOHBI. OBIIIAA XAPAKTEPUCTUKA U OCOBEHHOCTH
BUOJOTMYECKOI'O JEMCTBUA TOPMOHOB. KAUECTBEHHBIE
PEAKIIMHN HA TOPMOHBI

AKTYaJIbHOCTDb TeMbl

l'opMoHBI — KJIacc OMOJNIOTMYECKHM AKTUBHBIX DPETYISTOPHBIX XHUMHUYECKUX COEAMHEHUH,
CHUHTE3UPYEMBIX >KE€JIe3aMU BHYTPEHHEH CEKpeluH W/WiIM CIeHUaJbHBIMH KJIETKaMHU. 3HaueHHe
TOPMOHAJILHOW MPOAYKIIMM 3aKJII0YaeTcs B TOM, YTO CEKPETHPYyEMble TOPMOHBI OCYIIECTBISIOT
peryisaiuio  Meradoiau3Ma  OTAEIbHBIX  OpPraHoB M TKaHEH, OINpeleNsiioT  COCTOSIHHE
(GU3MOJIOTMYECKUX MPOLECCOB U JKU3HEAEITEIbHOCTH OopraHuszMa B 1esnoMm. Hapymenue cunresa,
CeKpeLUH, TPAHCIOpTa M peLEeNIUH TOPMOHOB KIIETKAMH JIEKHT B OCHOBE MHOTI'0OOpPAa3HBIX
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SHJOKPUHHBIX PACCTPOMCTB. B CBS3M C 3TMM MOHWMaHHWE MEXaHW3Ma HJIOKPUHHBIX HAPYIICHUN
Ype3BbIUAITHO BaKHO I AUATHOCTHKH U IeJICHANPaBICHHON Tepanuy YHIOKPUHHBIX 3a00JIeBaHHH.

ean 3ansaTus

Hay‘-II/ITbCSI MNPUMCHATH 3HAHUC Knaccn(bmcaupm TOPMOHOB, TUITIOB rOpMOHAJIbHBIX
peunentopoB, (G-0€MKOB W IMOCHENYIONIErO KacKajga BHYTPHKJICTOUHBIX TEPEIATIYMKOB IS
IIOHUMAaHUus OCO6CHHOCTeI>'I MEXaHu3IMa I[GI\/JICTBI/IH TOPMOHOB Ha KJICTKH. YMeTh IMPUMCHATH 3HAHUSA
0 MEXaHW3ME JICUCTBUS WHIUBUIYAIbHBIX TOPMOHOB JUIsl OOBSICHEHHS PACCTPOMCTB MeTaboIM3Ma
[pU HApYIIEHUH 00Pa30BaHUs WM THUIIEPIPOTYKIIMA TOPMOHOB B OPTaHU3ME.

TpeGoBanusl K HCXO0AHOMY YPOBHIO 3HAHM I

na nonnozo yceoenus memvl HeOOXOOUMO NOBMOPUMND U3

—  AHAmMoMuU YenoeeKa.

*  aHATOMHIO XKeJle3 BHYTPEHHEH CEKpELNH;

— eucmonouu:.

* THUCTOJOTMYECKOE CTPOCHUE )KeJIe3 BHYTPEHHEH CEeKpeLMy U TOPMOHBI, CHHTE3UPYEMbBIE UMHU;
= AllY-cucremy;

*  TUIBI TOPMOHAJIBHOM CEKPELMHU: SHIOKPUHHYIO0, HEHPOIHIOKPUHHYIO, TIapa- U ayTOKPUHHYIO;
—  OUOOP2AHUYECKOU XUMUU:

* CTPOCHHE M CBOMCTBA MENTHUIOB U OEIIKOB;

*  XOJIECTEPOJI U CTEPOU/Ibl — CTPOEHHE U CBOMCTBA.

JlJ1s1 IpoBepKYU UCXOHOT0 YPOBHS 3HAHUI BBINOJIHHUTE CJIeAYIOLIHE 3aJaHUS:

3aoanue 1. Ilogbepute COOTBETCTBYIONIME Maphl TOPMOH — HCTOYHUK TOPMOHA:

A. o-Knertkn octpoBkoB JIaHrepranca. 1. I'mokaroH.

b. B-Knetku octpoBkoB Jlanreprasnca. 2. MUHepanoKOPTUKOUIBI.
B. C-KneTku mMTOBUIHON HKeJe3bl. 3. ' MIOKOKOPTUKOUIBI.

I'. ®onnukynaspHble KIETKH IIUTOBUAHON xene3bl. 4. MHCynuH.

J1. CeruaTas 30Ha KOpbI HQATIOYEUYHUKOB. 5. IlonoBbIE TOPMOHBI.

E. [TyukoBas 30Ha KOpbI Ha/IMIOYEYHUKOB. 6. TupeokanbIUTOHUH.

K. KiyboukoBast 30Ha KOpbI HAJATIOUEYHUKOB. 7. TUpOKCHUH.

3aoanue 2. BeiOGepuTe NpaBUWIbHBIN OTBET: S3HIOKPUHHAS CEKpELUs — 3TO:

A. T'OpMOH, CHHTE3UPYEMBIN KJIETKOW, BBIACIAETCS B OKPYKAIOLIYIO CpELy U JIEHCTBYET Ha
PSIOM paCIIOIOKEHHBIE KIETKH.

b. I'opMOH, CHHTE3UpPYEMBIN KIIETKOM, BBIAEIAETCA B OKPYXKAIOLIYIO Cpely U JEUCTBYET Ha
KJIETKY, B KOTOPOI OH ObLI CHHTE3UPOBaH.

B. Helipomenuarop, CHHTE3UPYEMBIA HEPBHBIMU KJIETKAMU.
I'. 'opMOH, CHHTE3UpPYEMBIN KJIETKOW, BBIIEIAECTCS B KPOBb M JICMCTBYET HA OTIAJICHHBIE OT
MeCTa CUHTE3a KIJIETKHU.

3aoanue 3. Kakue TOpMOHBI CEKPETUPYIOTCS AMUPU3OM?
A. OkcuTOLHH. b. JIuGepuns!. B. Crarunsl.
I'. Ceporonun. 1. MenaTtonuH. E. MenanouuToCTUMYJIMP YOI TOPMOH.

HpaeuﬂbHocmb pemenuﬁ npoeepbnie, conocmaesue ux ¢ omeemamu.

Bonpocs! nuis1 06cyxneHust

1. Homenxnarypa u kinaccuuKaiys TOPMOHOB 110 MECTY CHHTE3a, XUMHUYECKOH CTPYKTYPE.

2. OcoOeHHOCTH CHHTE3a TOPMOHOB OENKOBO-NENTUIHON NMPUPOABI, CTEPOUIHON MPUPOJIBI,
IMPOU3BOJHBIX JIUIIUIOB.

3. OcobeHHOCTH OHOJIOTUYECKOTO JIeHCTBHUS TOPMOHOB. TpaHCIIOPT KPOBBIO.
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4. Tlonstue «peuentop TropMmoHay. Kiaccudukanus penenTtopoB: BHYTPHUKIETOUHBIC
penenTopsl (SIEepHbIE W IMTO30JbHBIE), PELENTOPhl LUTOIUIA3MATUYECKOH MeMOpaHbl (JIUraHi-
3aBUCHMbIC M MTOTEHIIMAI-3aBUCUMbIC KaHAI000Pa3YIOIIUE PEIEITOPHI).

5. 7-TMS-peuenTopsl: CTPOCHUE U MEXaHU3M TPOBEJICHHS CUTHAA B KIIETKY.

6. Knaccudukarus G-6emKoB 1 MeXaHU3M MX (QyHKIIMOHHpOoBaHUs. [TaToorust 3Tux O6eIKoB.

7. IloHATHE O BTOPHYHBIX MOCPEAHUKAX JEHCTBHSI TOPMOHOB (IIMKIMYECKHE HYKJICOTHUIHI,
UTOD, Ca2+, JUALAJITITALEPOIT).

8. T'opmonsl, neiicTBytomme yepe3 7-TMS-perentopbl: MECTO CUHTE3a, )KUMUYECKask IPHPO-
nau Ouojorudeckasi poiib (TOpMOHBI THIIOTaIaMyca U runodusa, rroKaroH, KaTeX0JIaMUHBI).

Jlureparypa 1Jisi HOATOTOBKHU
OcHoBHAas1
1. Buonoauueckas xumust / B. K. Kyxta [u 1p.]. Mocksa : bunom ; Musck : Acap, 2008. C. 427-450; 462-468; 485—
488; 499-502.
2. Buonoeuueckas xumus / A. J1. Taranoeud [u 1p.]. Musck : Bem. k., 2013. C. 278-290; 294-299; 306-308.
3. Koncnexm nexuui.

JonoaHurenbHast
1. Cmpoes, E. A. buonoruueckast xumust / E. A. CtpoeB. MockBa : Beiciiast mkona, 1986. C. 370-412.
2. Mapwann, B. Knuanaeckas onoxumus / B. Mapmamn. Cankr-IletepOypr, 2002. 380 c.
3. Pykosoocmeo 1o kinmHWYIEeCKoH »HmokpuHOonoruu / mox pex. H. T. Crapkopoit. Cankrt-IletepOypr, 1996.
C. 7-10, 201-279, 296-376.

3anaHus 171 CAMOCTOSATEILHOM PaGoThI

3aoanue 1. BcnoMHUTE, KaKME TOPMOHBI CBSI3bIBAIOTCSL C BHYTPUKIIETOUHBIMU PELIEITOPAMH,
a Kakue — C peLenTopaMu Iuia3MaTuieckoil MmemOpansl. OOpaTuTe BHUMaHKE, YTO IPU NATOJIOTUU
pELEnTOPOB TKAHU-MHILEHU TEPSIETCSl YYBCTBUTEIBHOCTh K TOPMOHY (TOPMOH HE BBI3OBET
COOTBETCTBYIOLIET0 METa00JINYECKOIO OTBETA).

1.2. V nabopaTOpHbIX >KMBOTHBIX, IOJBEPIIINXCS JCHCTBUIO MyTareHHOrO BellecTBa, 0OHa-
PYXHWIM B TKaHSIX M3MEHEHHYIO aJeHuiaTuukiaazy. K kakoMy ropMoHy OyayT HEYYBCTBUTEIbHBI
OpTaHBI-MHILIEHH Y STHUX )KUBOTHBIX ?

A. Dctpaguony. b. Tupokcuny. B. I'mokarony.

I'. Ilporectepony. J1. Anbnoctepony.

3aoanue 2. BcCnoMHUTE XUMUYECKYIO TIPUPOY TOPMOHOB.

2.1. CryaeHTy NpeIIOKUIN CMOJICTUPOBATh OMOCHHTE3 apeHAIMHA, UCIIONB3Ys B KaueCTBE
UCTOYHUKA (EPMEHTOB IOMOT€HAT MO3TOBOTO CIIOsl HAJIOYEYHHUKOB, a B KayecTBe cybcTpara —
OJIHO W3 HI)KEHA3BaHHBIX BellecTB. CTYAEHT HE CIIPaBUIICS C 3aJlaHUEM, TaK KaK UCIIOIb30BaJl JIJIS
CUHTE3a:

A. JlnoxcudeHmiananuH. b. ®enunananuH. B. Tupo3sun.

I'. JIuzuHx. . JodamuH.

2.2. Y OGOJBHBIX C OMYXOJbI0 KIYOOUKOBOM 30HBI HAMOYEUHUKA B TPH pa3a yBEIMUHWBACTCS
OMOCHHTE3 KOPTH30J1a U KOpTUKOCcTepoHa U B 70 pa3 Bo3pacTaeT OMOCHHTE3 albJOCTEPOHA. YKAKUTE
MeTa0O0JIUT, UCTIOIB30BAHNE KOTOPOTO PE3KO YBEIIMIUBACTCS:

A. Cykuunun-KoA.  b. Oprocrepon. B. Xonus.

I'. MeTnonuH. . Xonectepod.

3aoanue 3. BropuuHbIMU MOCPEIHUKAMU JACUCTBUS TOPMOHOB Ha KIIETKY SIBJISIOTCS IUKITHYE-
ckue Hykieotunabl, UTD, Ca?, JUALIITIUIEpoi. 3anoMHuTe, 4To HAM® 1o HEKOTOPHIM CBOUM
s dexram Ha MeTabOJIM3M KIIETKH SBIIETCS aHTaroHucTom 1l MO.

3.1. bombHOMY B Te€UeHHE HENENW BBOJIWIM Tpenapar TeopuUMH — HHTHOUTOp (docdo-
nnactepasbl TAM®. AKTUBHOCTh KaKOTO TOPMOHA MOXKET YCUITUTHCS Ha (DOHE Takoro nedeHus?

A. AnpeHaivH. b. JIe30KCMKOPTUKOCTEPOH.

B. Anbnoctepos. I'. Koptusoa. M. Octpaauon.
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3.2. Y 607pHOTO TUAarHOCTUPOBAHA OIMYXOJIb MO3TOBOTO CJIOSl HAIMOYSCUHUKOB — (PEOXpPOMO-
uToma. Kakoif mocpeqHuK ropMOHATEHOTO CHTHAIA aKTHBHO YYaCTBYET B ACHCTBUH HA (PEPMEHTHI
pH 3TOM 3a00s1eBaHUU?

A. 1AMO. b. IIpocrarnanguHel. B. uTM®.

I'. Ca-kanpMmoynud.  JI. ul’ M®.

3.3. bonpHO# mOCTYNUJI B KIMHUKY C THNEPIIIMKEMHEH B pe3ysbTaTe Pa3BUTHS OMYXOJIH,
npoayuupyromen aapeHanuH. C NOMOILIBIO BBEIECHUS KaKMX BEIIECTB MOXHO YMEHBIIUTH MHTEH-
CUBHOCTbD JICHCTBUS aJ[peHAIMHA HA OPTaHbI-MUILIECHU?

A. AxktuBatopsl hochoaudcrepazsl. b TAMO. B. IIpocrarnaniussl.

I'. utI'MO®. J1. UHrubuTopsl KanblLMEBBIX KAaHAJIOB.

3.4. Kakoe U3 Ha3BaHHBIX COCIUHEHUN HE SABJISETCS BTOPUYHBIM MOCPEIHUKOM B JCHCTBUU
TOPMOHOB?

A. Juammnrouuepon. b, tAM®. B. ulI’'M®. I. Ca?, . I'M®.

Hpa6UﬂbHOCl’l’lb peweyuﬁ npoeepbnie, conocmaeue ux ¢ omeemamul.

IIpoBepbTe cBOM 3HAHMA (CAMOKOHTPOJIb YCBOCHUS TEMbI)

3aoanue 1. ®ocdonunaza, pacuiersiomas GochaTUIUIMHOZUTON Ha JUANMITIAICPOT U
UT®, st0:
A. ®ocdonunaza A;.  b. Pochonunaza Az, B. @ocdonunaza C. I'. Docdonunaza Jl.

3aoanue 2. Kakoil U3 HIKENEPEUUCICHHBIX TOPMOHOB HE SIBIISIETCSA CTEPOUAOM?
A. Koptuzon. b. AnbnocTepon. B. IIporecrepoH.
I'. JTakTOT€HHBII TOPMOH. . Juruapokcuxoiaekaabiiudepoot.

3aoanue 3. Kakoil u3 HIDKENEPEUUCICHHBIX TOPMOHOB HE SIBJISICTCS TIENTHIOM?
A. OkcuTOonHH. b. TpuitonTupoHuH. B. I'mrokaros.
I'. BazonpeccuH. . TupeonubepuH.

3aoanue 4. Gs-0enKku CTHMYJIHPYIOT aKTHBHOCTH aJICHWIATHIHKIA3bl. OTHAKO C TCUCHUEM
BpPEMEHH 3TOT 3P PeKT ucyezaer. ITo 00yCIOBICHO:

A. AT®-a3H0l aKTUBHOCTBIO 0I-CYOHETMHUITBI.

b. AT®-a3H0l aKTUBHOCTBIO Y-CYyObEAMHHUILIBL.

B. ®ocdoamdcrepaznoii aktuBHOCTHIO Gs-Oernka.

I'. ®ocdonunaznoii akTuBHOCTHIO Gs-OemKa.

. T'T®-a3H0# aKTUBHOCTBIO 0I-CYOHETMHHITBI.

E. AT®-a3H0li aKTUBHOCTBIO Y-CyObETUHHIIBI.

3adanue 5. BeibepuTe BTOPUYHBIN TOCPETHUK AEUCTBUS OKCUTOITMHA.
A. Ca?", b. 1AM®. B. uI’'M®. I'. Inanunriuuepod.
J1. Okcup azora. E. UT®.

OTBeThI K pelIeHUI0 3a1aHUil
Jlna camonpogepku ucxo0no2o ypo6Hsa 3HAHUIL.
1. A-1, b-4 B-6; I'-7, -5 E-3, X-2

2. T.

3. T,

Jlna camocmoamenwvhou pabomuol:

11.-B.

21.-T1;22-];

3.1.-A; 3.2-A; 3.3-A,T; 3.4 -]
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JladopaTopHas padora (60 MuHYT)

HNHCcTpyKIus K NPAKTHYECKOMY 3aHATHIO
Kauecmeennvie peakyuu na 20pmonui

I'opMoOHBI IMTOBUIHOM Kejle3bl

HluToBuaHAs Kejle3a CUHTE3UPYET U CEKPETUPYET BBICOKOAKTUBHBIE HOJCOIEpXkallue TH-
peounnbie ropMonbl: TUpokcuH (Ts) u 3,5,3-Tpuitonruponun (Ts), a Takke HeHOAUPOBAHHEIH TOP-
MOH (IIOJIMIIENTHL) TUPEOKAIbIUTOHUH, (DYHKIIMS KOTOPOTO CBA3aHA C PEryJsiUell ypOBHS Kallb-
s 1 pocdopa B KPOBH.

Pabora 1. Kauecmeennas peakyua na mupoxcun

Ipunyun memooda. Ilpu paspyiieHun THUpeouanHa oOpa3yercs WOAMI Kajusi, U3 KOTOPOTro
MO/ JIETKO BBITECHAETCA MOJaTOM Kanus. BelTecHeHHe Hoaa U3 COM MOIUCTOBOLOPOIHON KUCIIOTBI
SBJIIETCS OKUCIIUTEIHbHO-BOCCTAHOBUTEIBHON PEaKIfeil, rae Hoau/ Kaiaus CIy>KUT BOCCTAaHOBUTE-
JeM, a HoaaT Kanus (OCTaTOK MOJHOBATOM KHCIIOThI) — OKHCIUTENIeM. BolaenuBiuiics oa oOHa-
PY>KUBAIOT C TIOMOIIIbIO KpaxMaia (CHHee OKpallluBaHKUe) B KUCION Cpee.

Xoo pabomwsi. B mpoOUpKy HaIMBAIOT 24 Kaluld TUAPOJIA3aTa TUPECOUIMHA, MPHOABISIOT 3
karmu 1% pactBopa kpaxmana, 1 kammo ¢enondranenna, a 3areM 4 Kamiu Hojata Kanus U Ipu-
omusurensHo 10—15 kanens 10% pacTBopa cepHOM KHCIOTHI 10 00€CIIBEUNBAHUS U TTOSBICHUS CH-
HEro OKpalIuBaHusl.

FOpMOHbI I[OIl?KeJIyIIO‘{HOﬁ KeJ1€3bl

B momkeny104Hoit jkene3e BbIpabaThIBACTCS PsiJi TOPMOHOB: HHCYIHH, [JIFOKArOH W JIMIOKA-
uH. MHCcynuH BbIpabaThiBacTcs B B-KkieTkax octpoBkoB Jlanrepranca (ot jar. insula — octpos),
OTKyZa ¥ MOJNyYrI CBOE Ha3BaHue. HCYITHH — GENOK, COCTOSIIMIA U3 JABYX IMOIHMICITHAHBIX Ie-
e, COeJMHEHHBIX JIPYT C IPYTOM IUCYIb(GUIHBIMUA CBSA3SIMHU.

[epBuuHas CTPYKTypa HMHCYJIHHA IOJHOCTBIO pacuim(ppoBaHa M OCYIIECCTBICH XHUMHYCCKHI
CHUHTC3 MHCYJIMHA. OpFaHI)I MUIICHHA OJId MHCYJIMHA: ICUCHb, MbIIICYHAA TKaHb, )KUPOBAA TKAHb. I[ef/'l-
CTBHE HMHCYJIMHA MHOrooOpa3Ho. MHCYJIMH WrpaeT BaKHYIO pOiib B MeTaboim3Me yrieBoaoB. OH
CHMIKACT COACPIKAHUEC TI'IFOKO3bI B KPOBH, YBCIIMUMUBACT OMOCHHTE3 IJIUKOreHa B IIEYEHN U MBIIIIAax,
YCHJIMBAET JIUIIOTEHE3, T. €. 00Pa30BaHUE KUPOB U3 YIIICBOJOB, CTUMYIHPYET cuHTe3 OenkoB. MHCY-
JIMH SBJIICTCA aHTAarOHMCTOM aIp€HAJIMHA B PETYJIIIUNU CUHTE3a U MO6I/IJ'II/I3aHI/II/I TJIMKOI'CHA.

Pabota 2. I]leéemnuie peakyuu na uncynun
WucynuH naet xapakTepHble peakiiny Ha 6enok: ouyperoByro, @omns, Munona u ap.

buyperoBasi peakuus

Xoo pabomwer. K 5 kammsim 1% pactBopa mHCyfnuMHaA nipubasisior 5 kamenb 10% pactBopa
NaOH, 2 kanmu 1% pactBopa cynbhaTa MeIu U BCe EPEMENINBAIOT; COJEPKUMOe MPOOUPKH MpH-
oOpeTaeT (prOIETOBOE OKpalIMBaHHUE.

HunruapunoBasi peakums

Xoo pabomwi. K 5 xamnam 1% pactBopa uHCynmHa q00aBisioT 5 kanens 0,5% BogHOTO pac-
TBOpa HUHTHJPUHA U KUMATAT 1-2 MuH. B npobupke nosBisiercss po30Bo-(hH0JIETOBOE OKpalInBa-
HUE, a C TCUEHUEM BPEMEHH PaCTBOP CUHEET.

KcanTtonporennoBasi peakuus (MyJibaepa)

Xoo pabomul. B mpobupky HanuBaroT 5 Kanenb 1% pacTBopa HHCYIHHA, 3aTeM JT00aBISIOT 3
Karuli KOHIICHTPUPOBAHHOW a30THOW KHCJIOTHI M OCTOPOXKHO KHMATAT. B mpoOupke mosiBisieTcs
0CaJI0K JKEITOrO L[BETA.
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Peaxknus Ha Tupo3un (MuJJIOHA)

Xoo pabomul. B ipoOupKy HanmuBaioT 5 kameib 1% pacTBopa MHCYNIMHA, JOOABISIOT 3 Karuiu
peakTuBa MUJUIOHA U OCTOPOKHO HArpeBaroT. B mpoOHpKe MOSBISETCS 0CAT0K TEMHO-KPACHOTO
[BETA.

Peaknusi Ha aMHHOKHUCJIOTHI, COiep:KaLMe ¢1a00CcBsI3aHHYI0 cepy (PoJist)

Xoo pabomei. B mpobupky HaiuBawT 5 kanenb 1% pacTBopa MHCYJIMHA U A00ABISIOT 5 Ka-
nenb peaktuBa DoJisi, MHTEHCUBHO KUISTAT U JAIOT MOCTOATh 1—2 muH. [Ipu 3TOM nosiBiisercs uep-
HBIHM 1M OyphIif 0casiok cynbduaa CBUHIIA.

rOpMOHBI MO3IroBoro CJioss HaaJlnmoO4Y¢4YHUKOB

B wmo3roBom cioe HAaAMIOYCYHUKOB M3 AMHHOKHUCIOTBI THUPO3WHA CHHTC3UPYIOTCA
KaT€XOJaMHHBI, UMCIOIINUEC ITUPOKATCXUHOBOC AP0 U aMHUHOTI'PYIIITY.

Pabota 3. Kauecmeennwvie peakyuu na aopenanun

Peaknus ¢ XJIOPHBIM KeJIe30M

Ilpunyun memooda. Anpenanvu oOnagaeT ciIabOUIETOYHON peaKlMen, JETKO OKUCISIETCS Ha
BO3JIyXe C 00pa30oBaHHEM aJIpEHOXPOMA, BCIECTBUE YETO PACTBOP OKPAILIUBACTCS B KPACHBIN 1IBET.
[Tpu B3aMMOJCHCTBUH C HUTPUTOM HAOIIOIACTCS KEITO-OPAHKEBOE OKpAIllMBaHUE, C JTNA30PCaK-
THBOM — KPAaCHOE€ U C XJIOPHBIM JKeJIe30M — 3eJieHoe. Peakius ¢ XJIOpHBIM kKelle30M XapaKkTepHa
JUTSL MTAPOKATEXUHOBOTO KOJIBIIA, BXOJISAIIETO B MOJICKYJTY apeHaINHA U HOPapCHAIHA.

Xoo pabomwi. B npoOupky HanuBaroT 10 xamenb pacTBopa ajpeHanuHa u q1o0aBisioT 1 kar-
JII0 XJIOPHOTO Jkene3a. [losBiisieTcst 3eTIeHoe OKpaIliBaHNue BCIIEACTBHE MMPUCYTCTBUS TUPOKATEXMHA
B Mouekyne anapenanuHa. JloGasmstor 3 kammu 10% pactBopa NaOH u HabnromaroT u3MeHEHHE
OKpalMBaHus (Ha BUITHEBO-KPACHOE).

JAna3zopeaxkuust

Ipunyun memooa. I1pu B3auMOAEUCTBUS TUA30PEAKTHBA C IPEHATUHOM KHIKOCTh OKpAaIllu-
BaeTCs B KPaCHBIN I[BET BCJIECACTBUE 00pa30BaHUS CIOXKHOTO COSIMHEHUS TUIA a30KPACUTEIS.

Xoo pabomur. K 6 xamnsim 0,5% pactBopa Cylb(paHUIOBOM KUCIOTHI MPUOABIAIOT 6 Kamneilb
0,5% pactBOpa HUTpUTA HATpHs (cMech TuazopeakTrBa), 10 kamens pacTBOpa agpeHaanHa U 3 Kam-
i 10% pactopa NaOH. XKuakocTs okpammmBaeTcsi B KpaCHBIH IIBET.

Pabota 4. @awopecyenyus npodykmoe okucienus adpeHaiuna

Ipunyun memooa. ApeHaNNH, OKUCISISICh KUCIOPOAOM BO3JlyXa, MPHU JOOABIECHUH LIET0YU
naeT GIroPECIUPYIONINE MTPOTYKTHI.

Xoo pabomwr. K 10 xamism Boasl npuiuBaioT 6 kanenb 10% pactBopa NaOH u 6 xamens
pacTBopa anpeHasinHa. [lomecTuB mpoOOUpPKY mepen BKIOUYEHHBIM (I0OPOCKOIOM, HAOIIOMAr0T
3eJIeHYI0 (PIIFOOPECIICHIINIO IPOYKTOB OKUCIICHHS aJjpeHauHA.

BbIBOaBI.

Iloonucv npenooasamensi:
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25. TEMA: BAOXUMMUSI TOPMOHOB. OCOBEHHOCTH BUOJIOTHUYECKOI'O
JEUCTBUA TOPMOHOB. TECT HA TOJIEPAHTHOCTD K I'NIFOKO3E

AKTYaJIbHOCTb TeMbI

MexaHnu3m JA€WCTBUS HMHIMBUIYaJbHBIX TOPMOHOB HEOOXOIUMO 3HATh HE TOJBKO
SHJAOKPUHOJIOTY, HO M Bpady 000U crenuanu3anui. ['OpMOHBI HAlIM IMUPOKOE MPUMEHEHHE B
MeaunuHe. JlMarHocTuka SHAOKPUHHOM IMAaTOJIOTMH HAa OCHOBAaHMM HM3MEHEHHSI OMOXUMHUYECKHX
nokaszaresneii MeTaboiau3Ma, B YaCTHOCTH, AMAarHOCTHKA CaXxapHOro nuadera ¢ MOMOIIbI0 METOoJa
Harpy3Ku IIFOKO30M IIMPOKO MMPUMEHSAETCS B MEAUIIMHCKOM IIPAKTHUKE.

ean 3ansaTus

3akpenuTh 3HAHUS O XUMHUYECKOM CTPOCHHMHM U MEXaHU3Max JEHCTBUS TOPMOHOB INpPU yya-
ctun 1-TMS-peuentopoB. Ocoboe BHHUMaHHE YAEIUTh SHIOKPUHHOM MATOJOTHU IOJHKETYA0YHON
xene3bl. HayduThCst CTPOUTh M MHTEPIIPETUPOBATH PE3Y/IbTATHI IIOCTPOCHUS Pa3IMYHBIX TUIIOB TIMKE-
MUYECKON KPUBOM.

TpeGoBanus K HCXO0AHOMY YPOBHIO 3HAHMI

TpeboBanust Te Xke, UTO U K MPEAbLAYIIEMY 3aHATHIO. JOMOJIHUTENBHO HY>)KHO BCIIOMHUTD U3
Kypca OHMOOpPraHMYecKOM XMMHMHM O TOM, 4YTO IJIOKo3a (Oslarojapst Hajauuuio B ee (opmyie
aJIbJIETMJIHOM Ipynmbl) 00JIajaeT peayLuupyroluMu cBoiicTBaMu. Ha 3TOM OCHOBaHBI METOJBI €€
orpeJiesIeHUs] B OMOJIOTHUECKUX KHUJIKOCTSX.

/151 IpoBepKYU UCXOAHOT0 YPOBHS 3HAHHUI BBINOJHUTE cJIeAylollee 3aJaHHe:

3aoanue 1. Kaxoii U3 3TUX yrieBOAOB AacT peakiuio Tpommepa?
A. Caxaposza. b.Jlakro3a. B. ®pykro3sa.
I'. I'mokoza.  JI. I'nmuxoreH.

Ipasunvrocms peuwenus npogepvme, CONOCMABUE €20 C OMBEMOM.
Bonpocs! 1u1s1 06cyxneHus

1. 1-TMS-penenTopsl: CTpOSHUE U MEXaHU3M IIPOBEACHHSI CUTHAJIA B KIIETKY.

2. PactBopumast 1 MeMOpaHOCBsI3aHHAS T'yaHHJIATIHKIIA3bl. OKCH a30Ta.

3. Poib IMPOTCUHKNHA3 B KIJICTKEC.

4. TopmoHHl, neiictByromue yepe3 1-TMS-penentopsl: MecTo cHHTE3a, XUMHYECKasi TPUpoIa
U OMOJIOTHYECKast pOJib (COMATOTPOINHUH, PONAKTHH, Na-ypeTHYecKuil nenTu/).

5. UHcynuH: XMMHYECKOE€ CTpOeHUE, CHHTE3, peanm3aius d¢ddexkra ropMoHa Ha ypOBHE
KIJICTOK. HapymeHI/ISI MeTabomu3Ma Ipu I[I/Ia6eTe. I[I/IaFHOCTI/ILIeCKOG 3HAYCHUC TJIIMKCMHUYCCKHX
KpPUBBIX.

JIuTepatypa 1Sl HOATOTOBKH
OcHoBHas
1. Buonocuueckas xumusi / B. K. Kyxta [ 1p.]. Mocksa : buxom ; Munck : Acap, 2008. C. 450-462 476 —485.
2. Buonoecuuecxas xumusi / A. J1. Taranosud [u 1ip.]. Munck : Bei. mik., 2013. C. 290-294; 295-296; 297-299.
3. Koncnexkm nexuuid.
JonosHuTeabHAas
1. Cmpoes, E. A. buonoruueckast xumust / E. A. CtpoeB. Mocksa : B mik., 1986. C. 370-412.
2. Mapwann, B. Knuanueckas ouoxumust / B. Mapmamn. Cankr-IletepOypr, 2002. 380 c.
3. Pykosodcmeo 1o knmmHnYeckoit snnokpunonorun / nox pea. H. T. Crapkosoii. Cankr-IletepOypr, 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 1J151 CAMOCTOATEIbHON padoThl

3aoanue 1. ObpaTuTe BHUMaHUE Ha TO, YTO MOJIMYpPHUS OTMEYAETCS HE TOJIBKO MPH CaXxapHOM

nuabete (Diabetus mellitus), Ho u npu HecaxapuoMm auabete (Diabetus insipidus), a Takxke npu mo-

4eqHOM Juabere (MpH MOpakEHUH MOYeK). Pa3inyuTh NPUUMHY TOJINYPHH TOMOTACT ONpPEIe/ICHUE
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yIETBHOTO BECa MOYHU U JaHHbIE OIpe/ieleHus ypoBHs riukemun. He 3a0piBaiite, 4To yacTo quader
HOCHUT CKPBITBIH XapakTep M BBIABUTH 3a00JI€BaHHME MOXHO Ha OCHOBAHUHU PE3YJIbTATOB HArpy3KU
[JIFOKO30M.

1.1. IIpu ob6cnenoBanuK OOJIBHOTO HAa TOJEPAHTHOCTH K TIIIOKO3€ OMpEAETICH HATOILIaK ypo-
BEHb TJIFOKO3bI B KpoBHU 7,0 MMOJIB/JI, 4epe3 2 yaca Mmociie Harpy3ku Tioko30i — 10 mmons/n. s
KaKOro HapyIICHUs PEryJSLUN YIIIEBOJHOTO OOMEHA XapaKTepHbI ATH OKa3aTen?

A. Caxapwnbriii nuabetr. b. Ckpoitas ¢opma caxapHoro auadera.

B. 'nnepuncynuuusm. I'. bone3np Anuccona. . Muxkcenema.

1.2. B kuHUKY NOCTYMUJI peOCHOK C *KalobaMH Ha YCHIIEHHYIO JKa)ay, Y4aCTO€ MOYEHCITYC-
kanue. Knnandeckuii ananus KpoBU U OO aHATM3 MOYHM MATOJIOTUYECKUX KOMIIOHEHTOB HE 00-
HapyXuwid. YTo MOXKHO MPUMEHUTH JJIsl JIeueHus: pedeHka?

A. BazonpeccuH. b. Okcuronus. B. AnbnocTepos.

I'. Tupeonau. J. KopTukocTtepoH.

1.3. B 2HIOKpUHOJIOTHYECKOE OTJEICHNE MOCTyIIa OOJIbHAs C jKajlo0aMu Ha JKaxay, 4acToe
MOYEHCITYCKaHUE, BBIPAKEHHYIO CYXOCTh KOXKHBIX IOKpOBOB. IIpu aHanu3e mMouum KadyecTBEHHOMN
MaTOJOTUHU HE BBISIBJIEHO, MUIOTHOCTh MouH 1,009. [l kakoro HapyieHuss TOpPMOHAIBHOM peryJis-
LIUU 3TO XapaKTepHO?

A. HecaxapHblii qua0der. b. Crepounsblii nuader. B. Uncynspusiit auaber.

I'. TupeoToKCUKO3. . Muxkcenema.

1.4. B xiMHUYECKOM 1a00opaTOpUU MPHU aHAIHM3E MOYU B OJTHOM U3 MPOO ONpenenii HU3KUN
ynenpHbl Bec. Kakne n3aMeHeHusl JOJKHbI COITYTCTBOBATh ATOMY I10Ka3aTel0?

A. Kpeatunypus. b. I'moko3ypus. B. Keronypusi.

I'. IIporennypus. . Honnypust.

1.5. Ilpu mpodocMoTpe y KEHIIMHBI BhISIBICHA CKpbiTas (gopma auabera. JlabopaTopHbie
aHaJIM3bl O3BOJIMJIM Bpady Ha3HAYUTh JUETOTEPAIHNIO CO CHUKEHHBIM KOJIMUYECTBOM YIJIEBOJOB U
yBEJIMYEHHUE JUMOTPOMHBIX BemlecTB. Kakoit ocHOBHOIM MeTabonnueckuii ekt mocturaercs Ta-
KOU TUeTOo?

A. TloBbllIeHHE UCTIONB30BAHUS TIIOKO3bl HA CUHTE3 KUPA B KUPOBOM TKAHHU.

b. CHuxeHue OKHMCIeHUs )KUPHBIX KUCIIOT B [IEUEHHU.

B. [loBbIlIEHNE UCTIONIB30BAHMS TIIFOKO3bI HA CUHTE3 )KHpa B [IEUEHHU.

I'. YBenuuenue cunre3a GocOIUNHIOB U YMEHBIICHUE OTJIOKEHHUS] HEUTPAIBbHOTO XKUpa B
MIEYECHH.

J. CHmxenue cuHTe3a Gochonunuaos.

3a0anue 2. IHCyUH U TJIIOKaroH — aHTaroHUCTHl. BecroMHUTE MeXaHU3M JIEHCTBHS 3THX
TOPMOHOB Ha YIJIEBOAHBIN U JIMMIUAHBIA OOMEHBI.

2.1. IlanuenT npu seyeHuu ronoganveM norepsul 10 kr Beca. AKTHBAIMs KaKOro rOpMOHa
IIpUBEJIa K YBEJIMYEHUIO CKOPOCTH KaTaboJIn3Ma dKUPOB IIPU FOJI0AaHNUN?

A. Uncynun. b. Comatocratun. B. ['moxkaron. I'. Anpnocrepon. [[. OkcuTonuH.

2.2. bonbHOMY caxapHbBIM JMabETOM C OTPULIATENIbHBIM a30TUCTHIM OaJaHCOM Ha3HAYMIIU
UHBEKLIMU MHCYIHHA. Ha Kakoi mponecc noaeucTBYeT MHCYJIMH Ul BOCCTAHOBIIEHUS a30THCTOTO
paBHOBECHS?

A. NnrubupoBanue riokoHeorenesa. b. Murubuposanue riavkosnmsa.

B. VBennuenue nponnmaeMocTn Kietok juist Ca?’. T'. AkTuBamuo riikoreHdochopuiassr.

J1. AxtuBanuio nporenHpocdaras

2.3. B ximuHUKY TOCTynui1 607apHOM 0€3 co3HaHus. B BeIbIxaeMOM BO3ayxe ObLT 3amax are-
TOHA, YIPYrOCTh TKaHeW CHIbKeHa (oOe3BoxuBaHue). Kakolt OGMoxuMudeckuil aHanus OyJeT BIU-
CBIBAThCS B KIIMHUYECKYIO KapTUHY 3a00s1eBaHMs?

A. Tuneprammarno6ynunemus. b. Camxenue conepxkanust NH2 —CO —NH:2 B kpoBu.

B. Hannuue B moue CH3z —CH (OH) — CH2 —COOH. I". CHmxenue yenbHOro Beca MOYH.

J1. CHI>KeHue coaepKaHusl aMMHOKHCIIOT B KPOBH.
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2.4. TlogpocTKy, JUIUTEIHHO CTPAAIOLIEMY THIIOTIMKEMHEH, BBEJIN TJIFOKAroH U He MOJIy4nIn
OTBETHOH peakuuu Ha ropMoH. MccienoBanue TKaHU MEUYEHU, B3STOW MPH OMOIMCHUU, BBISIBUIO Jie-
dexT pepmenta. HazoBute 3T0T hepMeHT:

A. I'mroko30-6-docdarnerunporenasa. b. 'ekcoknnaza. B. ®ocdorekconzomepasa.

I'. ®ocdormokomyraza. JI. ['mroko3o0-6-docdarasa.

2.5. Y pebenka 2-ro roja KM3HHU, CTPAJAIONIET0 MBIIIEYHON CIa00CThIO, OOHAPYKHIU YBEIH-
YEHHYIO [€YeHb U HU3KUU ypOBEHb IJIIOKO3bI B KpOBH Haroluak. [locie BBeneHuUs IUIIOKaroHa ru-
MePriIKeMuUsl He BO3HUKaET. VcciieqoBanre TKaH! MIEUeHU, B3ATON TIPpU OMOTICHH, BBISIBUIIO JIe(hEeKT
¢dbepmenTa. HazoBute 3TOT hepMeEHT:

A. a-Amunaza. b. Jlakratneruaporenasa. B. ['mukorendochopunasa.

3aoanue 3. Ilpu 3a6oneBaHUU caXxapHbIM AMA0ETOM HapYyIIAE€TCs YCBOCHUE TIIFOKO3bI TKAaHSIMU
U yCcwiIMBaeTcs pacnaj mununoB. B pesynsrate aedpunura LYK Hapymaercs GyHKIIMOHUPOBaHHE
ITK u u36s1ToK Mosiekyn aneTmii-KoA ucnosnabp3yercs Ha CHHTE3 alleTOHOBBIX Tell.

4.1. B xuHUKY JOCTaBjieHa OOJIbHAS C CaXapHBIM JAUA0ETOM B MPEKOMATO3HOM COCTOSHUU
KETOAIMI0THYECKOr0 TUMAa. Y BEJIMUEHUE COJEpKaHUs KaKoro MeTaboIuTa K 3TOMY MPUBEIIO?

A. Manonara. b. Okcanoanerara. B. a-Kerornyrapara. I'. Aueroanerara. /. Acnaprara.

Hpa6uﬂbHOCWZb pemeHuﬁ npoeepbme, conocmasue ux ¢ omeemdamu.

IIpoBepbTe cBOM 3HAHMA (CAMOKOHTPOJIb YCBOCHUS TEMbI)

3a0anue 1. Mononol mNalMEHT, CTPAJAIOIIMKA HMHCYJIMH3aBUCHMBIM Jaua0eToM, CcoOuroiann
pexoMeHaaImu Bpaya. borsHo# Xopomo cedst ayBcTBOBaL. OJHAKO TPH OIPEIENICHIN YPOBHS TITFOKO3BI
B KpoBM y Hero ObUia oOHapykeHa BbIpakeHHas rurnepriaukemust (15 mmonw/m). Copepxanue
[JIMKO3IIMPOBaHHOTO reMorsioonHa HbA . coctasiio 6,5%. Hackonbko KOMIIEHCHPOBaHO 3a00JieBaHUE?

Kommenmapuu. HecMOTpsi Ha BBICOKHI ypOBEHb TJIFOKO3bI cojiepxkanue HbA. y GoibHOro
OBUTIO HOPMAJIBHBIM, T. €. 32 MPOIIE/IINE HECKOIBKO HeJleNb JIedyeHne auadera Obu10 3(h(HEeKTHBHBIM.
Hannuue runepriukeMun, Kak yAajaoch BBIICHUTB NpHU 0ojiee moApoOHOM aHaMHe3e, 00BSICHSIIOCH
OOMJIHHBIM 3aCTOJILEM HaKaHYyHE.

3a0anue 2. llpum aHanmu3e Moud y OO0JIBHOTO OOHAapyKe€Ha BbIPAXKEHHAs TIIIIOKO3YpHsL.
BcnomHuTE, WeMy paBEeH IMOYEYHBIH MOPOT JUIS TIIFOKO3Bl. YKAXUTE YPOBEHb TIJIMKEMHUH, TPU
KOTOPOM IJII0KO03a OyeT SKCKPETUPOBATHCS B MOUY:

A. 6 mmonb/n. b, 10 Mmob/m. B. 15 mmonb/m. I'. 40 mmonb/m.

3aoanue 3. Boibepute NpuUKHy, O KOTOPOH TIIIOKO3YpHUSI MOXKET OTMeUaThcs y OOIBHOTO ¢
HOPMOTJIMKEMUEN:

A. Crpecc. b. I'onon. B. 3aboneBanus movex. I'. TupeoTokcukos.

3aoanue 4. Ilpu obcrnenoBaHuM NpeAcTaBUTENEH aQpPUKaHCKOro MJIEMEHU MUTMEEB OOHapy-
KUJIM HapyIIeHUe CHHTe3a B MeyeHu Oenka — comartomenuHa C. B peanuzanuy OHOIOrHUECKOTO
NENCTBUS KAKOTO TOPMOHA y4aCTBYET ATOT OeoK?

A. Comarorponuna.  b. IIponaktuna. B. ComaronubepuHa.

I'. ComaTocraTuHa. J. JIroTponuHa.

3aoanue 5. ®ochopunpoBaTbcsi B peLENTOpax rOPMOHOB MOTYT aMMHOKHUCIIOTHI, COJlEpKa-
e OH-rpynnsl. HazoBute kuHa3y, KOTOPOH HE CYLIECTBYET:

A. Tupo3unknHa3za. b. Penenrop uncynuHa.
B. Cepun-tpeoHnHknHa3a. I'. Tup/cep/Tpe-kunasa.
J1. Penentop comaToTponuHa. E. Tup/Ban-kunasa.

OTBeThI K pelIeHNI0 3aJaHN I

Jna camonposepku ucxoonozo ypoeus 3nanuii: 1 —1T'.

Jlna camocmoamenvnou pabomoi:

11-A;12-A;13-A;14-];15-T.

21-B;22-A;23-B;24-]11,25-B.3.1-T;.
JlabopaTopnasi pa6ora (60 MuHyT)

112



HNHcTpyKuus K NPaAaKTHYECKOMY 3aHATHIO

H3yuenue yene6o0n020 00mena memooom Hazpy3Ku 2i0K0301

JU1s AMarHOCTHKM caxapHOro nuadeTa M HEKOTOPbIX MATOJIOIMYECKMX COCTOSHUH (HeqocTa-
TOYHOCTh (DYHKIIMM TE€YEHU U TMOYEK, HEKOTOpBIC SHIOKPUHHBIE 3a00JeBaHUs, HOBOOOpPA30BAHMUS
MO3ra, MOJKETyJOUYHOM KeJle3bl U HaJIOYeYHUKOB, TMIIOBUTAMUHO3 B1, HEKOTOpBIE HACIEICTBEH-
HbIe a)epMEHTO3bI) B)KHO MMETh MPEICTABICHUE O COCTOSHUH YIJIIEBOAHOTO OOMEHa y OOJIBbHBIX,
OJHMM M3 IOKa3aTeJed KOTOpOro sIBISETCS YPOBEHb INIIOKO3bl B KPOBU. B HOpMe KOHLIEHTpanus
TJIIOKO3bI B KPOBH B3POCIIOTO YeJoBeKa cocraniseT 3,9—6,1 Mmon/i.

IlepopanbHblil TECT HA TOJIEPAHTHOCTb K IVIFOKO3€ (HAarpy3Ka IJIFOKO30M) MO3BOJISET BbISIBUTH
[IATOJIOTHIO B TEX CIIydyasiX, KOI/la UCCIEA0BAHNUE COJAEPKAHUS IVIFOKO3bl B KPOBU HATOILAK HE MO3-
BOJISIET BBISIBUTH HAapYIIEHUs1 OOMEHA BEIIECTB.

Ilokazanusa 0na npoeedenus mecma Ha MOAEPAHMHOCHb K 2T1I0K03€

* HeonHo3HauHBIE PE3yJIbTaThl OJJHOKPATHBIX aHAJIM30B KPOBU HATOIIAK.

= ['mroko3ypusl: maHKpeaTUyecKass U BHEMaHKpeaTudeckas (IepBasi CBsA3aHA C HEIOCTATKOM
CEKpEeLUH WM HEJOCTaTOYHOCThIO CaMOro MHCYJIMHA; BHEMAHKpeaTHuecKas INIIOKO3ypus pa3BUBa-
€TCsl IPU NOPAXKEHUU JPYTUX OpraHoB BHyTpeHHel cexpeunn, [IHC, mpu aMonrioHansHOM cTpecce,
3a00JIeBaHUAX NTOYEK, IIEYCHU, U30OBITKE YIIIEBOJOB B AUETE, IPU OEPEMEHHOCTH).

= KiuHnueckue npu3HaKU caxapHOro Auadera WM ero OCJIOKHEHUN NpU HOPMaJIbHON KOH-
LIEHTPAIMH TJIFOKO3bI KPOBU HATOIIAK (CKPBIThIC POpMBI 1radeTa).

IIposedenue nacpysxku. YTpoM HaTOIIAaK y OOIBHOTO OepyT KpOBb M3 Majblia Ul ONpEeTICHUS
COJiep KaHMsl TTIFOKO3Bl, T10CJIE Yero eMy JaroT BeIUTh 200 M1 pacTBOpa INIFOKO03bI (M3 pacuera 1 T riro-
KO3bI Ha | Kr Macchl Tena) B TeueHue 5 MuH. 3areM depe3 Kaxabie 30 MuH y OOMBHOTO CHOBa OepyT
KpOBb U3 Nnanbla (B npeznenax 2,5-3 1), u pe3ysbTaThl ONpeeseHus COAEepKaHus INIOKO3bI B 3TUX MPO-
0ax MCTIONB3YIOT JUISA MOCTPOSHUS TIIMKEMHYECKUX KPHUBBIX, OTKJIA/IbIBAs HA BEPTUKAIBHOM OCH 3HAYe-
HHE KOHLIEHTPALMHU TIIFOKO3bI B KXKA0H Ipo0Oe, a Ha TOPU30HTATBHON — BpeMs (MUH WM 4).

Xoo pabomwi. B ipobax mis anamuza Ne 1-6 ompenenure copepkaHue TIOKo3bl (cM. WH-
CTPYKLHMIO K IpakThdeckoMmy 3aHsaTHio Ne 11 «Omnpenenenue riroko3sl B KpoBH (pepMEHTATUBHBIM
MeToaoM»). B mpobupke Ne 1 — chIBOpOTKa KpOBH, B3STOM HATOIIAK, B MpoOupkax Ne 2—6 — B3si-
TOM uepe3 kKaxple 30 MUHYT IOCJIe HArpy3ku riroko3oi. Ha ocHOBaHMYM MOJIYYEHHBIX JaHHBIX IO-
cTpoiiTe KpuByto. [IpoaHanu3upyiTe rlMuKEMUYECKYIO KPUBYIO, 3aIIUIIUTE BBIBOIBI.

=—— HOpMa —= nualet
WFI/IHCPTI/IPCO?) = > MUKCEIEMaA
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Bpewms, mun

I'mukeMnyeckne KpuBbIe PU OJHOKPATHON Harpy3ke TIIF0KO30M B HOpMeE
U IIPU HEKOTOPBIX MAaTOJIOTUHYECKUX COCTOSHUAX
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Kpurepun BO3 11 mocTaHOBKM IUArHo3a «caxapHublil quader» u HTT

Beno3nas neJbHast KPOBb,
Juarsos Bpems B3siTUSI KPOBH
MMOJIb/JI
Caxapnblit Haromak >6,7
nuader 2 4 1ocJie Harpy3Ku >10,0
TJIFOKO30U
HTT Haromak <6,7
2 4 rocine Harpy3Ku 6,7-10,0
TJIFOKO300

Knunuxo-ouacnocmuueckoe 3uaueHue oyeHku 2iuKemudeckux kpusvix. B nopme mocne
Harpy3Ky KOHLIEHTpalus IIIOKO3bl B KPOBH BO3pacTaeT B TeueHue nepBoro yaca Ha 50-80 %, yepes 2
Yaca ee ypOBEHb CHM)KaeTcs (4acTo HIKE MCXOJHOr0), a uepe3 2,5—3 yaca OH BO3BpALIAETCs K UCXO/I-
HOMYy. B ciyuasix Hapymenus tonepanTHocTH K ritokose (HTT') 3naunrensaoe (o 10,0 mmors/ 1) mo-
BBILIICHNE KOHIIEHTPAIMHU TITIOKO3bI MIOCIIe Harpy3KH coxpanseTcs 6osee 3 4.

I'nuxkemuueckue Kpuevle y 0emeii umerom maxoil jHce XapaKmep, Ymo u y 63pocjivix, ¢ mem
JUWL OmAuYUEM, YMo NOGbIUICHUE KOHYECHMPAUUU 2I0K03bl 8 KDOGU y Oemell MeHbuiee.

VY donvnvix ¢ pasnvimu hopmamu ouabema HapacTaHUE IIIMKEMHUYECKONH KPUBOM MPOUCXO-
JTUT MeJUICHHee, gocturas yepe3 60—150 MuH 3HaYnTEeNbHOM BenruuHbI (0oJiee yem B 1,8 pasa mpe-
BBIIIIAs] KCXOJHOE 3HAUYEHHE), B OOJIBIIMHCTBE CIIy4aeB OTMEUaeTcs TIIIOKo3ypus. Uem Tspkernee 3a-
0oseBaHHe, TEM TO3KE JOCTUTAaeTCs MAaKCUMYM TIJIMKEMUU U TeM OH Bbilie. [loHmkeHue KpuBoit
MPOUCXOIUT OYE€Hb MEUICHHO, Yallle OHO pacTAruBaeTcs Ha 3—4 4.

3abonesanuam wgumoBUOHOIU dHceneszpl, CBA3aHHBIM C €€ TUnepyHKIUeH, CBOWCTBEHHBI
ININKEMUUYECKHE KpUBBIE ¢ OoJiee OBICTPBIM, YEM B HOPME, IOJBEMOM, 4YTO, BO3MOKHO, BHI3BaHO 00-
Jiee MHTCHCUBHBIM OOMEHOM BEIIECTB M BO30YXJACHHEM CHMIIATUYECKOTO OTAeNia BEreTaTMBHOU
HEPBHOU CUCTEMBI.

J171s1 GONBHBIX C adeHomoil ocmposkos Jlanzepeanca, zunomupeozom (Mukceoemoit), 6ones-
Hb10 AOOUCOHa XapaKTEePEeH HU3KUI UCXOIHBIM ypOBEHb KPUBOM U HU3Kasl €€ BEPILINHA.

Pesynbratel: Ecrams. =

0 MmuH 30Mur ¢ 60 vua 90 mun 120 Mmun 150 MmuH

IMamuenr 1  Eopn.

C TJIFOKO3BI
(MMOITB/IT)
IMauuenr 2 Eon.

C TIIFOKO3BI
(MMOIIB/11)

12 4

10

0 20 40 60 80 100 120 140 160
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BriBoxa:

Iloonuce npenodasamens:

26. TEMA: BUOXUMHUS TOPMOHOB. OCOBEHHOCTH BUOJIOTUYECKOI'O
JEUCTBUA TOPMOHOB. U3YYEHUE BJIUAHUA TOPMOHOB HA
YPOBEHD I'VIIOKO3bI B KPOBH

AKTYaJIbHOCTbH T€MbI

JKenespl BHYTpeHHEH CEKpEeLUU NPOAYLUPYIOT U BBIIEIAIOT TOPMOHBI B KPOBb, OKa3bIBas
BIIUSTHUE Ha META0O0JIU3M HE TOJBKO OTAENIbHBIX OPIraHOB U CUCTEM, HO M BCETO OpPraHU3Ma B LIEJIOM.
3Hanue MOJICKYJIIPHBIX MEXAaHHU3MOB BJIMAHUA TOPMOHOB Ha O6MGH BCIICCTB B HOPMC U IIPH IIATO-
JIOTUU BaXXHO ISl TOHUMAHUS PETYISATOPHOM pOJIA SHIOKPUHHOM CHCTEMbI B KOHHTPOJIE OCHOBHBIX
IIPOLIECCOB KU3HEIEATEIBHOCTH.

Iean 3anaTHA

3akpenuTh 3HAHUS O XUMHUYECKOM CTPOCHMHM U MEXaHU3Max JCHCTBUS TOPMOHOB INPU y4a-
CTHH BHYTPUKJIETOCHBIX perenTopoB. M3yunTh MX OMOIOTHYECKYI0 POJIb B HOPME U MPH SHIOKPUH-
HOM ITaTOJIOTHH. .

TpeGoBanusi K HCX0AHOMY YPOBHIO 3HAHM I

TpeGoBanust Te k€, 4YTO U K NpeAbIAYIIEMY 3aHATHIO. J[OMOJIHUTENBFHO HY)KHO BCIOMHHUTD U3
Kypca OMOOPTaHUYeCKO XMMHUHU CTPOCHUE U (PU3UKO-XUMHUYECKUE CBOWCTBA XOJIECTEPOIIa, a TAKKE
U3 Kypca OMOJIOrMYecKod XMMUU METaO0JIN3M X0JIeCTepoia B KIIETKE U OpraHu3Me.

JlJ1s1 IpoBepKYU UCXOAHOI0 YPOBHS 3HAHHUI BBINOJHUTE cJIeAylollee 3aJaHHe:

3aoanue 1. B xaxoii (hopme X0JeCTepOs TPAHCIOPTUPYETCS B TieprudepuuecKie TKaH! ?
A JIIIOHIIL.  b. Xunomukponsr.  B. JIIIBIL I'. JIITHIT . CBoGOHO MEpPEeHOCUT-
Csl KPOBBIO..

Hpa@uﬂbHOCmb PeUuleHusl nposepobmne, COnocmasue €co ¢ Omeeniom.

Bonpocs! nuist 06cyxneHust

1. BHYTpHUKJIETOYHBIE PELENITOPHI, OCOOEHHOCTU CTPOSHMSI U MEXaHU3M Mepeaaun CUTHaJA.

2. TUPOKCMH M TpPUHOATUPOHUH: XHMHYECKOE CTPOEHHE, IpEALIECTBEHHUK CHHTE3a,
THUPEONIOOYNNH, TUIl PELEeNTopa B TKAaHU-MUIIEHH, peanu3anus 3¢deKTa TUPEOUIHbIX TOPMOHOB
Ha ypoBHe KJeTKU. Ponb mepokcuaassl u Aeionaszsl B MeTabosin3Me ropMoHoB. IlposiBienue rurmo-
U TUNIEPTUPEOUIU3MA.

3. T'opMOHBI KOpBI HAIMOYEUYHUKOB: XMMUUYECKOE CTPOEHHUE, MPE/IIECTBEHHUK CUHTE3a, THII
perienTopa B TKaHU-MUIIEHH, peanu3anus 3¢ ¢deKra TIIIOKOKOPTUKOUIOB U1 MUHEPATIOKOPTUKOUIOB
Ha ypoBHe kieTku. Cunapom Kymmnra. «bponsoBas 6one3nby». Hecaxaphusblii auaber.

4. TlonoBble TOPMOHBI: XHMHUYECKOE CTPOEHHE, MpPENUIECTBEHHUK CHHTE3a, peaau3alus
s deKxTa ICTPOreHOB, MPOTECTEPOHA U MYKCKHX IIOJIOBBIX TOPMOHOB Ha YpPOBHE KIIETKH.
H30nITOuHas 1 HEAOCTAaTOYHAA CCKPELUS ITOJTOBBIX TOPMOHOB.
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JluTeparypa 1j1sl MOATOTOBKH
OcHoBHAas

1. Buonozuuecxas xumus / B. K. Kyxra [u ap.]. Mocksa : bunom ; Munck : Acap, 2008. C. 468-475; 488—
499; 502-514.

2. Buonoeuueckas xumus / A. J1. Taranosud [u ap.]. Munck : Bein. mik., 2013. C. 281-282; 299-304; 308-317.
3. Koncnexm nexuui.

JonoaHurenbHast
1. Cmpoes, E. A. buonornueckast xumus / E. A. Ctpoes. Mocksa : Beim. mik., 1986. C. 370-412.
2. Mapwann, B. Knuanuaeckas onoxumust / B. Mapmamn. Cankr-IletepOypr, 2002. 380 c.

3. Pyxosoocmeo 1o KimHWUYecKO# »HmokpuHonoruu / mon pea. H. T. Crapkosoit. Cankr-IlerepOypr, 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.

3aaHus 1J151 CAMOCTOATEIbHON padoThl

3aodanue 1. B xakux xee3ax CHHTE3UPYIOTCS CTEPOUIHBIC TOPMOHBI?
A. Kopa Haano4euyHuKoB I'. Swnunwnku
b. fuuxku JI. Mo3srosoe BeliecTBO HAAIIOYCYHUKOB
B. IlutoBuanas xenes3a

3aoanue 2. Kakue TOpMOHBI CHHTE3UPYIOTCA U3 XoJiecTepoia’?

A. Dctpaauon B. Kopruzon . Kansuutpuon
b. Tecroctepon I'. IIporectepon

3aoanue 3. Ilpu HEenocTaTKe TUPOKCUHA Y JI€TEH pa3BUBAETCS:

A. Mukcenema I'. Tupeotokcrkos

b. Kpetnausm . Axpomeranus

B. Cungpom Nuenko-Kymnnra
3aoanue 4. loncoaeprxainiye ropMOHBI IIUTOBUIHON KeJe3bl IEUCTBYIOT Yepe3 PeIenTOPHI:

A. BHYTPHUKJIETOUHBIE SIICPHBIE B. 7-TMC

b. BHYTpUKIIETOUYHBIE IUTOIUIA3MATUYECKHE I'. I-TMC

3a0anue 5. B MplIax riOKOKOPTUKOUIBI OKA3bIBAIOT CIENyIoLee JIeHiCTBHE:

A. aKTHUBUPYIOT IIPOTEOJIN3 B. unruOupyror nunonaus

b. akTHBHpPYIOT INIFOKOHEOTEHES I'. akTUBUpYIOT CHHTE3 INIMKOT€HA

HpLIGMJleOCmb peweﬂuﬁ npoeepbsnie, conocmaesue ux ¢ omeemamul.

IIpoBepbTe cBOM 3HAHMA (CAMOKOHTPOJIb YCBOCHUS TEMbI)

3aoanue 1. Beibepute ropMOH, KOTOPBIN CTUMYJIMPYET CUHTE3 PELEnTOpoB K ano-B-1007?
A.Dctpuon  b. I[Iponaktun B. ®omntponun 1. Ilporecrepon I".Oxcuronun

3aoanue 2. CuHTE3 KakuX TOPMOHOB HapyllaeTcss MpHu 0oje3Hu AmaucoHa («OpoH30BOI»
6omne3nn)?

A AnpnporenoB b. OcrtporeHos B. I'mrokoKOpTHKOHU10B

I'. MuHepanoKOpTUKOUIOB . KarexonaMuHOB

3aoanue 3. Beioepute 3¢ (eKThl ITIOKOKOPTUKOUIOB:

A. AKTHBaIUA JTUIIONINA3A

b. [ToBbIlIEHNE YPOBHS IUIIOKO3bI B KPOBU

B. AnaGonnueckuii — B eYeHHU, KATAOOINUYECKUH — B MBIIIIAX

I'. IlonaBnenue BocnajaeHs: U CUHTE3a aHTUTEN

J1. YMeHblIeHe TPOHULIAEMOCTH KIIETOYHBIX MeMOpaH

3aoanue 4. Beibepute MeTabonuuecKkrue U3MEHEHUs, XapaKTepHbIE I THUIIEPTUPEO03a:

A. Ctumynupyercs JUIOJINA3

b. Ctumynupyercs nunoreses

B. Pazo6maercs TkaHEBOE JIbIXaHUE U OKUCIUTENbHOE (hochopuarnpoBaHue

I'. CtumynupyeTtcs pacrnaji OenKoB

J1. AKTHBUpYETCS CUHTE3 IIIMKOreHa
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3aoanue 6. Yxaxute 3¢heKThI, XapaKTEpHBIC I TSHCTBHS KOPTU30JIa:
A. Crumynupyer MOOMIU3AIUIO TIIMKOT€HA B TICYCHU

b. CtumynupyeT riIroKOHEOreHe3

B. Ctumynupyer CUHTE3 )KUPOB U3 YIIIEBO/IOB

I'. Crumynupyet MOOMIH3AIUIO TTIMKOT'€HA B MBIIIILIAX

. Ctumynupyer pacmaj 6eITKOB B MBIIIITAX

3aoanue 7. BHyTpusiepHbIe PELIENITOPb OOHAPYKEHBI IS

A. AnpenanuHa. b. TpuiionTupoHuHa. B. MenaronuHa.
I'. 'opmona pocta. . Ceporonuna.

OTBeTHI K pelieHUuI0 3aJaHuil

Jlna camonpoeepKku ucxo0Ho20 ypoeHs 3HAHUIL:
1-T.

Jlna camocmoamenwvhou pabomuol:
1-ABI;2-ABBI;3-b;4-A;5-A.

JlabopaTopnasi pa6ora (60 MuHyT)
HNHCcTpyKIUS K NPAKTHYECKOMY 3aHITHIO

H3yuenue enuanus 20pMoH06 HaA codepiHcanue 20Ko3bl 8 Kposu

Jlnist ©3y4eHus: BIMSHUS TOPMOHOB HA YPOBEHb TJIFOKO3bI B KPOBHU TPEAJIAratOTCsl TPU MPOOBI
KpoBH (onbITHBIE). OIHAa U3 HUX B35Ta JO BBEJCHUS T'OPMOHOB, JIpyras — IIOCJIE€ BBEACHUS MHCY-
JIMHA, a TPEThsl — I0CIIE BBEJICHUS a/lpeHAINHA.

1. Onpenenure conepKaHue TIIIOKO3bI B KAXKIOM U3 MPOO.

2. Ha ocHOBaHMU MOJy4YE€HHBIX PE3YJIHTATOB CAEIalTe BBIBOJ, Kakas U3 MPOO COOTBETCTBYET
NPUBE/ICHHBIM BBIIIE COCTOSHHSM.

OrpenienieHre KOHIICHTPAIMU TIIFOKO3bI B MPOOAX MPOBOIAT (pepMEeHTATUBHBIM (TJTI0KO0300K-
CHAA3HBIM) MeTO/I0M. [lapayuiennbHO CTaBAT ONBITHBIE M CTAaHAAPTHYIO IPOOHI.

Xoo onpeodenenus: cm.3anaTie Ne 11. KoHTposbHY0 IpoOy MOXHO FOTOBUTH OJJHY Ha TPYIIITY.

Pacuer KOHICHTpAIUHU I'NTFOKO3bI 11O Q)opMyne:

Con (MMonb/1)= Eon = Cer (5,55 MMomb/m) / Eer

Pe3yabTarsl:

[Ipo6a OnTHyeckast JI0THOCTb KoHuenTpanus riioko3sl
(E) (MMOJTB/1T)

1

2

3

Crangapr

BriBOa:

Iloonucw npenooasamensi:
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27. TEMA: BUOXUMMS IEYEHU. ITPOBbI KOJJIOUI0YCTONYNUBOCTH.
KOJVIMMECTBEHHOE OIIPEJAEJIEHUE BUWIJINPYBUHA B CBIBOPOTKE
KPOBH

AKTYaJIbHOCTbH T€MbI

[ledenp urpaer HLEHTPAJIbHYIO POJIb B MPOMEKYTOUHOM oOMeHe BemiecTB. OCOOEHHOCTH
(epMEeHTAaTUBHOTO ammapaTra MeYeHH W ee aHATOMHYECKHUX CBSI3ed C JIPYrMMH OpraHaMH JaroT
BO3MOKHOCTh TEUYEHHU y4acTBOBATh B PETYJSAIMHM NMPAKTHUYECKH BCEX BUIOB OOMEHa BEILECTB U
MOA/IEPKUBATH ITOCTOSTHCTBO KOHUEHTPALMU B KPOBU MHOTHX KU3HEHHO BaXKHBIX COCAMHEHUM.

[leyenr — OoibIIasg «IPOMEXKYTOUHAS CTAHLMS» MEXKIY MOPTAIBHBIM U OOMIMM Kpyramu
KpoBooOparnienusi opranu3zmMa. Kak npaBuio, Bce BEIIeCTBa, BCACHIBAIOIIUECS U3 KUIIEYHHUKA, MIPO-
XOJAT Yepe3 nedeHb. OYHKIUY NIeYeHU 00YCIIOBIMBAIOT €€ CBOCOOPA3HbIA «OMOXUMHUYECKUN allh-
TPYU3M»: MHOTHE ITPOUCXOSIINE B HEH MPOIIECChl 00ECIIEYUBAIOT CUHTE3 PA3IMYHbBIX BEILIECTB IS
APYTUX OPTaHOB, a TAK)KE Ha 3aIUTy ATHX OPraHOB OT 00pa3yIoUMXCcs B HUX (MM MOCTYIAOIINX
M3BHE) TOKCUYECKUX COCTUHEHHI.

B cocraB oprana Bxomsrt kietku Kymndepa, npuaumaroniue ygactue B ¢aromurose. [ledeHp
BBIJIETISIET Kelldb, HEOOXOUMYIO I TIepeBapUBaHUs KUPa. 3HAYUTEIBHYIO POJIb UTPAET MEYCHb B
mporeccax CBEPTHIBAHUU KPOBH, T. K. CHHTE3UPYET OCIKHU-KOMIIOHEHTHI CBEPTHIBAIOIICH W aH-
THUCBEPTHIBAIOIIECH CUCTEM KPOBH.

B neyenu nenoHupyroTcs Kene3o, Meib U BUTaMUH Bi2, HE0OX0AMMBIE ISl 3PUTPONO33A.
[IponomkuTenbHOCTh KU3HU 3pUTpouuTOoB coctaBiseT 110—-120 aueit. Ilocne 3Toro onu paspy-
IAl0TCS ¢ OCBOOOKICHNEM reMoriioonHa. B medenu, ceneseHke, KOCTHOM MO3Te reMorjioOuH pac-
nagaercsa ¢ oopazoBanueM OmnupyOuHa. JlanpHeinas cynp0a )KeIuyHbIX MUTMEHTOB (Oumupyouna)
CBsI3aHa C UX METAa0OJIIM3MOM B MEYCHU U B KumieyHuke. OnpeneneHue B KIMHUKE COIepKaHus 00-
uiero omupyOuHa, ero Gppakiuii ¥ MPOaYKTOB UX JErpajallii UMeeT BaxxHoe 3HaueHue B nudde-
PEHLMAIBHON JUATHOCTUKE KENTYX PA3IMYHON ITHOJIOTHH.

CrnenyeT OTMETUTDH 3HAYUTEIHHYIO BapHaOeIbHOCTh XUMUYECKOTO COCTaBa MEUYEHU, KOTOPBII
3aBUCUT OT XapakTepa INHUTAaHMs, COCTOSHUA oOOMeHa BemecTB. (OCOOEHHO CyIIECTBEHHbIE
W3MEHEHUS B COOTHOIICHHHM OTJEJIbHBIX KOMIIOHEHTOB HAONMIOJAIOTCS MpU TOJNOJAHUM U
[IaTOJIOTUYECKHUX ITpoLieccaX, HalpUMep, )KUPOBOl MHPUIbTPALIUY [TE€YEHU, TTIMKOI'€HO3axX U JIp.

B cBs3M ¢ BBIIEU3T0KEHHBIM MOHITHA HEOOXOAMMOCTh MPABUIBLHON OLIEHKH (DYHKIIMOHAIb-
HOTO COCTOSIHUS NMEYEHU C MCIOJIb30BAaHUEM Pa3IMYHbIX OMOXMMHUYECKHUX TECTOB, MO3BOJISIOIINX
yCTaHOBUTH (akT 3a00JIeBaHUS U OTCIIEKUBATH €r0 TCUCHUE.

ean 3ansaTUs

Hayuntbcs npuMeHSTh 3HaHUS O TOMEOCTaTHYECKOM W MHTErpupyroleil poju rneyeHu B 00-
MEHE YIJIEBOJOB, JUIMHUI0OB U aMHUHOKHUCIIOT J1Js1 OOBSICHEHUS MEXaHW3MOB HapylleHuil oOMeHa Be-
IIECTB MPH OOJIE3HAX MIEUEHU U KEMUHBIX MmyTed. HayunThbes HCmons30BaTh 3HAHHS O MYTSIX MIpeBpa-
IIEHUS B [I€YEHU KCEHOOMOTHKOB JJIsl TOHUMAaHUsI OMOXUMHUYECKUX acleKTOB (papMaKoJIOTHH U TOK-
CUKOJIOTUH.

TpeGoBanus K HCXOAHOMY YPOBHIO 3HAHM I

s nonnoco yceoenus memovl He0OXOOUMO NOBMOPUMb U3

— anamomuu, 2UCMONOUU, PU3UOI02UU:

* 0COOEHHOCTH CTPOECHHMSI U MUKPOCTPYKTYpPbI IICUEHU;

* (YHKLUU EYCHH;

*  aHATOMO-(PU3MOJIOTUYECKHE B3aUMOOTHOLIECHUS MEX/1y MEUYECHbI0, HKENy10UHO-KUILIEYHBIM
TPAaKTOM U BOPOTHOH BEHOH;

— OuoopeanuuecKo Xumuu:

* OCHOBHBIE pEaKIUU BBEACHMS (DYHKIMOHAJIBHBIX TPYII B MOJEKYJIbl XMMHYECKHX Be-

IIECTB C LENbIO MOBBIIICHUS UX THAPOPHUIBLHBIX CBOMCTB.
—  OuonocuvecKkou xumuu

* MerabonMYecKkue MyTH OOMEHa YTJIeBOJOB, JIMMMHIOB U OEJIKOB, 3aHATHE 8 HACTOSIIETO

PYKOBOJICTBA.

118



JlJ1s1 IpoBepKYU UCXOAHOT0 YPOBHS 3HAHMI BBINOJHUTE CJeYIONIUe 3aIaHus:

3adanue 1. llpu M3ydyeHUU MUKpOMperapara MeueH! CTYACHTaM JIaHO 3aJ[aHUE 3apUCOBATh
CTPYKTYPHYIO MOP(OJIIOTUYECKYIO €IMHUILY TE€YEeHH — alUHYC.

1.1. BeiGepure (HhyHKIIMIO, KOTOPYIO BBIOJHSIOT 3JIEMEHTHI ATOH MOP(OIOTHUECKON eIUHMY-
bl — kietku Kyndepa:

A. Cunrernueckas. b. BeigenurenpHast. B. O6e3BpexuBaromasi.

1.2. Kakyro posb urpaet npocrpanctso Juce?

A. YuacTByeT B TPaHCIOPTE BEIIECTB MEXAY KPOBbIO CHHYCOMJIOB M IapEHXUMAaTO3HBIMU
KJIETKaMHU.

b. ABnsercs nemno xenuu.

B. YyactByeT B TpaHCIOpTE BEILLIECTB MEXK/1Y apTepUOIaMy, BEHYIaMH U IICHTPAIILHON BEHOM.

3a0anue 2. MeTooOM «MEYEHBIX aTOMOB» ObUla 3aUKCHUpOBaHA HSHTEPOreINaTHYecKas
HUPKYJSALIUS KETIHBIX KUCIOT. [1o KakuM KpOBEHOCHBIM COCYJIaM MPOUCXOAUT BO3BpAT JKETUHBIX
KHMCJIOT U3 KMILIEYHHUKA K T€NaTOLMTaM B IIPOLIECCE 3TON LUPKYIALUNA?

A. Ilo ueHTpasibHOI BEHE MEUYCHH. b. 1o BOpOTHOI1 BEHE MEUEHH.

B. Ilo amxHel nonoit Bene neuenu. . [lo neyeHouHoM apTepun.

3aoanue 3. Ha nabopaTopHOM MPaKTHKyMe CTYJCHTHI MOJYYMIIN 3aJlaHUE CPABHHUTH PACTBO-
PUMOCTD Pa3UYHBIX BeulecTB B Bojie. CpaBHUB pe3yNbTaThl UCCIEAOBAHUS, CTYACHTHI YOCSIUINCH,
9TO BBEJICHUE HEKOTOPHIX (PYHKIIMOHAIBHBIX TPYIII IMOBHIMIACT THAPOPMILHOCTh MOJIEKYJI OPTaHHU-
YECKHUX COCTMHEHHIA.

3.1. Kakue QyHKUMOHANbHBIE TPYHIBl MOTYT O0ECIEUYUTHh THAPOQPHIbHBIE CBONCTBA ITUX
MOJIeKYI1?
A. M3onponuneueie. b. Aucynspuansie. B. ['uapokcunbhbie. I'. KapbokcunpHheie.

3.2. Ha3oBuTe XMMHYECKHE PEAKIMH, B PE3YJIbTATE KOTOPBIX B MOJEKYJIBl OPraHHMYECKUX
COCJIMHEHHI MOTYT OBITh BBE/ICHBI YKa3aHHBIC BBIMIE (PYHKIIMOHATBHBIE TPYIIIIHI.

A. I'uppokcunupoBaHue. b. Kap6okcunupoBanue.

B. JlezamuHupoBaHue. I'. HutpoBanue.

HpaBu]leOCmb pemeHud npoeepbnie, conocmaesue ux ¢ omeenmamu

Bonpocs! nuis1 00cyxneHust

1. OcHoBHBIE PYHKIIMHM U XMMHUECKUNA COCTAB MEYEHH.

2. Ponb nmeyeHu B oOMEHE yIJI€BOIOB, JIUIHIOB, OEIIKOB.

3. Ob6e3BpexxuBaromiasi GyHKIUS MMEYCHN, MEXaHU3MBI: (3allIUTHBIC CHHTE3bI, allFJINPOBAHHE,
MHUKPOCOMHOE OKHUCIJIEHHE, KOHBIOTAINs).

4. Poinb neueHu B TUTMEHTHOM oOMeHe. CuHTe3 U pacnaja reMoriioonHa (cxemsl). OOMeH Ou-
nupyOuHa B HopMe M narosioruu. Ilopdupun, sxentyxu (reMojauTuyeckas, 00TypalioHHasi, MapeH-
XUMaTo3Has) ¥ X AU depeHunaibHas TMarHocTHKA.

5. buoxumuueckue MeTo/bl AUArHOCTUKH HapyIIeHUH QyHKIMNA eueH .

Jluteparypa 1Jisi HOATOTOBKH
OcHoBHasn

1. Buonoeuueckas xumust / B. K. Kyxta [u gp.]. Mocksa : bunom ; Munck : Acap, 2008. C. 301-306, 607-612,
661-676.

2. bBuonoeuueckas xumusi / A. J1. Taranosud [u 1ip.]. Munck : Bei. mik., 2013. C. 321-331, 403-429.

3. Koncnexm nexumii.

JononnureasHasi

1. Mapwann, B./]c. Kimanueckas 6uoxumust / B./x. Mapmamt. Mocksa, Cankr-Iletepoypr : BMHOM-
Hesckuit quanekr, 1999. 368 c.

2. buoxumus uenoseka / P. Mapu [u np.]. Mocksa : Mup, 1993. 384 c.
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3aganus AJ151 CAaMOCTOATEILHON padoThI

3aoanue 1. CucteMaTU3UpyHTE 3HAHHUS 00 MHTETpaIuu MyTeil Mertabonu3ma B medeHu. [lo-
3HAKOMBTECH C pUCYHKOM «llyTH mpeBpamieHus yriieBoA0B U JIMITHU/IOB B IICYCHI.

1.1. OOparutre BHUMaHHUE HA TO, YTO OOJIBIIAS YACTh MOTPEOJICHHON CBOOOIHOM TJIFOKO3BI B
niedeHu Qochopunmpyercsi ¢ oOpa3oBaHHUEM TIFOK030-6-Pocdara. MeTabom3m 3TOro CoeTMHEHHUsT MO-
KET OCYILIECTBISATHCS 0 HECKOJILKUM HAIPaBJICHUSIM, BEIOOP KOTOPBIX 3aBUCUT OT COOTHOIICHUS MEXKITY
MOTPEOHOCTSMU OPraHU3Ma U KOJIMYECTBOM MOCTYIUBIIHX C THIIEH YTIIEBOIOB.

1.2. TleueHb NOAACPKUBACT MOCTOSHHBIN YPOBEHD IIFOKO3bI B KPOBU MIPH FOJIOIAHUH 32 CUET
aKTUBAIIMHU TJIMKOTCHOJIM3a U TIIOKOHEOTeHe3a, a P U30BITOYHOM €€ MOCTYIUICHUH U3 KUIICYHUKA
TJII0KO03a JIETIOHUPYETCS B BUJIE TJIMKOTEHA U JIMITUIOB.

1.3. 3maiiTe, 4T0 00pPaTUMOCTH NPEBPALICHUS JIAKTAaTa B MUPYBAT (HANpaBJICHHE PEAKIINN)
3aBucHT OT cooTHomenus HAJTH-HY/HAJT".

1.4. 3mnaiiTe, 4yTO KUPHBIE KUCIOTHl — OCHOBHOM CyOCTpaT 3HEPreTHYeckoro MeTadoinu3Ma B
MIEYEHH U MPEIIIECTBEHHUKH B OMOCHHTE3€ X0JIEeCTeposia, KETOHOBBIX TEJI, JUIMUIHON YacTh JIUIIO-
MIPOTEUHOB IJIa3MbI KPOBHU.

1.5. 3aganue. DTaHON OKHUCISIETCA, TJIaBHBIM 00pa3oM, B IEYEHM, IJ€ NpPU Yy4acTUU
HAJI-3aBUCHMBIX AETUAPOTeHa3, MOCIeAOBATEIbHO MPEBPAIasCh B YKCYCHBIH albIETHa U YKCYC-
HYIO KUCJIOTY, IPUBOIAMT K yBeiaudenuto otnoumenus HAJTHH/HAL". O6GbacauTe, moyemy npu
QJIKOTOJIFHOM TOKCHKO3€ HaOI0JAaeTcs TUIlepliakTaTeMusi M THIorMKeMmus. Hanumumre peakuuwu,
MOJITBEPKTAIONINE YKA3aHHBIC SBIICHHUS.

1.6. O0bsicuure:

a) IoYeMy yKe 4epe3 TPH Jaca Mocje yJalleHHs IEYeHH Y )KUBOTHBIX Pa3BUBACTCS TUIOTIIH-
KEMHUsSI U HACTYIAeT CMEPTh, €CIIU €KEYacCHO HE BBOJUTH TIIOKO3Y;

0) moyeMy BBe/IEHHE TaJlakTO3bl, JIAKTaTa WA UPYBATa B 3TUX YCIOBUAX HE YPPEKTHBHO.

1.7. BoiGepure mpoAyKTHl JUMUIHOTO OOMEHa, CHHTE3UPYIOUIUECS MPEUMYIIECTBEHHO B
MCYCHH:

A. Xonecrepoi. b. TAI'. B. ®ochomunuasr. I'. KeTonoBble Tena.

. Xunomukponsl. E. JITIBIL. XK. CBo6onusiii ommupyoun. 3. JITTOHITL

HyTI/I NnpeBpalcHusd yrjieBoJa0oB 1 JIMIIU/I0B B ICYCHU

['mukoren Copoburon - ®pykrosa

I T

I'arok030-6-pochar <——  [110K03a KpoBHU

(o6muit KPOBOTOK)

Tuxonus
Inoxo-
AT® Heozenes enmo3soochamubiil nymo
TpuanuIrIuIepoIbl, [Mupysat .
dochonumumps HAJI®HH
\\ [Tento3odocdarser
Kupnsie
‘—
KUCIOTH]  ———————— P Aneruni-KoA JlaktaT
Xomnectepo / TK K’
- o ATD
Jlunonpomeurul CO; + H20 Fo TP ——
naazsmol (JHIOHTD) - yoronoppe ena pocopunuposanue

(B KpOBB)
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3aodanue 2. 3HaiiTe, YTO AMHHOKHUCIIOTHI, BCOCABIIMECS B KHIIIEYHUKE M TIOCTYIUBIINE 3aTEM B
IIE€YCHb, UMCHOT HECKOJIbKO OCHOBHBIX nyTeﬁ MeTaGOHI/BMaI

benkn numm

|

AMUHOKHCIIOTHI (BOPOTHAS BEHA)
Hpyrue Tkanu

\—> AMUHOKHUCIIOTBI IEYEHN ——b Bejku MeYeHr
l L l KetoHOBBIE Tena

benku mima3Mer I'moxo3a NH3z —» MoueBuna

2.1. 3amada. Y GOIBHOTO C AJIKOTOJBHBIM LIUPPO30OM IMEUCHH HAOJIOMACTCS CHIIbHAS OTEU-
HOCTh. C HapyIIeHHEeM CHHTE3a KaKHX BEIIECTB B IEYEHH CBS3aHO 3TO COCTOSAHUE?

A. Mouesunsl. b. Anp0ymunos. B. Xonecrepona.

I'. T'antorno6una. J{. ®ubpunorexa.

2.2.3anaua. B opranuszme 310pOBOTO YEJIOBEKA JKEJIE30 JETIOHUPYETCS B TICUCHH, CEIIC3CH-
Ke, KOCTHOM Mo3re. B coctaBe kakoro 0enka mMpoMCXOAUT €ro JAeOHUPOBaHUE?

A. ®eppurtuna. b. Tpancdeppuna. B. Anodeppurnna.

I'. IInazmuna. 1. LlepynonnasmuHa.

3aoanue 3. YCBOWTE MEXaHU3MbI 00E3BPEIKUBAHUS BEIIECTB B ITCUCHHU.
3.1. 3HaliTe OCHOBBI (PYHKIIMOHUPOBAHUS MUKPOCOMHOM CHCTEMBI OKHCIICHHUS KaK ITyTH METa-

oonn3zMa OHAOI'CHHBIX U TY>KCPOAHBIX COCJIMHEHMI
RH, O

SH> - HAJI®H'-H" — ®nasonporent — mutoxpomPasg <‘ ROH, H20.

Takum croco6oM T'HIPOKCHIMPYIOTCS CTEPOUBI B Ipoliecce 00pa3oBaHUS TOPMOHOB KOPBI
HA/IMTOYEYHUKOB, sl JICKApPCTBEHHBIX MIPENapaTOB U Uy>KEPOIHBIX COSTMHEHUH.

B pesynbrate ruApOKCHIMpPOBaHMS YMEHBIIACTCS TOKCHUYHOCTh M MOBBIMIAETCS PAaCTBOPH-
MOCTh KCEHOOMOTHKOB, YTO CITIOCOOCTBYET BBIBEACHUIO MX M3 OpraHu3Ma. MHOTHe JIeKapCTBEHHBIE
BEIIeCTBa, HalpuMep, heHoOapOuTa, CiocCOOHbI MHIYIIUPOBATh CHHTE3 MUKPOCOMHBIX ()epMEHTOB
u nuroxpoma Pyso.

3.2. 3Haiite, 4TO KOHBIOTAlMOHHAA (a3a HeoOXoauMma it 00pa30oBaHUs MAJTOTOKCUYHBIX U
JIETKOBBIBOIMMBIX TIPOJYKTOB METa0OJM3Ma JIEKAPCTB U MOXKET MPOTEKATh KaK CaMOCTOSTEIbHBIN
3Tarn 00e3BpPEeKUBAHMSL.

3.3. 3amaua. Jlns uccnenoBanus 00e3BpeKUBArONMIEH (DYHKIIMH TIEYSHH MalMEHTY Ha3HaYe-
Ha npo0a KBuka. [Tocie nmpuema 6eH30aTa HaTpUsl YPOBEHb I'MIIITYPOBOM KUCIOTHI B MOYe 00cieny-
€MOT0 TOBBICHIICS, YTO CBHIETEIBCTBYET O HOPMAJIbHON JETOKCHKAIIMOHHON ()YHKIIMU TEYEHHU.
Kakoe BelecTBo NpuHUMAET ydacTHe B 00€3BpEKUBAHUM 3TON COMU?

A. DADC. b. Lepynonnasmun. B. YV]I®-rarokypoHOBas KUCIOTA.

I'. Taypun. . I'nmunun.

34.3amava. YV 00JbHOTO MHPEKIIMOHHBIM T€IIaTUTOM IPOU30ILIO O0SCIIBEUNBAHHE Kalla.
C oTcyTcTBHEM B KHIIEYHUKE KAKOT0 MPOAYKTa pacnajga OminpyOouHa 3T0O CBSI3aHO?

A. Konponiopdupuna. b. Crepkobununa. B. bunusepauna. I'. Bepaorno6una.

Hpaewwﬂocmb pEWEHML? npoeepsme, conocmaesue ux ¢ omeemamu
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IIpoBepbTe Bamu 3HaHUS (CAMOKOHTPOJIb YCBOEHHSI TEMbI)

3aoanue 1. ]JInsg mpenoTBpalieHuss pa3BUTHSA TUNCPOMITHMPYOMHEMUH y HOBOPOXKIECHHOTO
BCJIC/ICTBHE HECOBIIAJICHUS Y MaTepu U peOeHka pe3yc-hakTopa OEpeMEeHHON mepea poJaMu peKo-
MeHI0BaH (peHoOapouTai. BeiOepute 0TBET, OOBICHIIONINMN, ¢ KAKOH 1IEbI0 B JAHHOM Cilydae ObuI
Ha3HA4eH 3TOT Mpernapar:

A. B xauecTBe CHOTBOPHOI'O CPEJICTBA.

b. /i nHaKTHBaLIMM KOMIIOHEHTOB MUKPOCOMHOI'O OKHUCIJICHUSI.

B. [Ins cHIKEHUST pacCTBOPUMOCTH OMITMpYOUHA.

I'. Kak uHAYyKTOpa NEYeHOYHBIX (PEPMEHTOB JIETOKCUKALIUH.

J1. B xauecTBe TUIIOTPOITHOTO CPEJICTBA.

3aoanue 2. llpu nabopatopHoM o0cCiIeT0BaHUH OOJILHOTO >KENTYXOW IMOJIYyYEHBI CIEAYIOIne
JaHHBIE: 00IIee COIEePIKAHNE B CHIBOPOTKE KPOBU OmimpyOnHa — 60 MKMOJIB/J, IPSIMOTO OUIHPY-
OuHa — 43 MKMOJB/J, B MOUYE ONpPEAEIeTCS MPSIMOW OWIUPYOMH W OTCYTCTBYIOT YPOOWJIMH H
crepkoOmmH. Kakoii Buj xKenTyxu y JaHHOTO 00JIbHOTO?

A. ITapenxumaro3Hasi.

b. 'emonutnueckas.

B. O6typaunonHas.

3aoanue 3. JIns oneHKW (DYHKIIMOHAIBLHOTO COCTOSHUS IEYCHH y OOJIBHOTO WCCIEI0BaHA
SKCKpelus KUBOTHOTO MHAMWKaHA. VHAMKaH oOpa3yercss B pe3yibTaTe 00e3BpEKUBAHMS B MIEUCHU
MHJIOKCHUJIa — MPOAYKTa THUEHUS aMUHOKHCIIOTHI TpuliToaHa B ToJicToM KuiedHuke. Kakoe Be-
IIECTBO YYaCTBYET B 00€3BPEKUBAHUU ITOT'O TOKCHUECKOTO COSTUHEHUS?

A. DADC.

b. YI®-rnroxkypoHOBas KUCIOTA.

B. I'muuus.

I'. Llepynonna3muH.

. Taypun.

3aoanue 4. Meronom muddepeHTMATEHOTO EHTPUPYTHPOBAHUS KIIETOK MEYCHH ObLIA TI0-
JydeHa MUKpOCOMHasi ¢pakius. MUKPOCOMHOE OKHCIIEHHE — 3TO CIOCO0 00e3BpeXHBaHUS TOK-
CHUYECKUX BEIIECTB B IMEYCHN. BpIOEpHTE KOMIIOHEHT STOU IeT OKHCIICHHUS:

A. Ilutoxpowm as.

b. {utoxpom c.

B. [uroxpom b.

I'. IIuToxpoM paso.

J. Llutoxpowm ci.

3aoanue 5. B moue 60JbHOTO OOHAPYKEHBI B OOJIBIIIOM KOJUYECTBE aMUHOJIEBYJINHOBAS KHC-
nota, nopdobunuHoreH U mopdupuHsl. Mouya TpH ATUTEIHHOM OCBEIIEHUU MpHUOOpena TeMHO-
KpacHbI BUHHBIN 11BeT. Kakylo maToJI0ruI0 MOKHO MPEANOI0KUTh B IaHHOM ciy4ae?

A. [leyeHouHas xenTyxa.

b. Dpurponostuueckas nophupus.

B. I'emonutrueckas xenryxa.

I'. [leyenounast noppupus.

M. Tanaccemus.

3adanue 6. bonbHOMY € XKUPOBOI MH(MUIbTpPAIMEH TEYCHN HA3HAYEHA PACTUTEILHO-MOJIOYHAS
nueta. JlepuuT Kakux JTUTMOTPOITHBIX BEIIECTB BOCIIOHSIOT PEKOMEHI0BAHHBIE TTPOTYKTHI?

A. HeHachlIleHHBIX KUPHBIX KUCTOT. b. HachleHHBIX )KUPHBIX KUCIIOT.

B. Kpearuna. I'. MeTnoHnuHa.

J1. CepoToHuHa. E. Kanpuuronuna.
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OTBeTHI K pelieHUuI0 3aJaHuil
na camonpogepku ucxo0no2o ypo6Hsa 3HAHUIL:
11-B;1.2-A;2-5b;3.1-B,I;3.2-A,b.
Jlna camocmosamenvnou padomel:
1.5 — mupysar + HAJIH'H" <> nakrar + HAJI".
[Tpu npueme anKorosst OTMEYAETCs TUIIOTIIIOKO3EMUSI,
MOTOMY YTO B 3THX YCJIOBUSX B KJIETKaX MEUEHU CHUKACTCS
KOHIIEHTpalus MUpyBaTa, YTO MPUBOJIUT K CHUIKEHUIO CKO-
POCTH TJIIOKOHEOTeHe3a, SBISIOUIEr0Cs BaXKHBIM HCTOYHH-
KOM IJIFOKO3bI KPOBH.
17-A,b,B,T,E,3;2.1-b;22-A;33-/;3.4-b.

JladopaTopHas padora (60 MuHYT)

HNHCcTpyKUMS K NPAKTHYECKOMY 3aHATHIO

Pabota 1. Hccneoosanue konnoudoycmouiuugocmu 6e1K06 coleOPOMKU KPOBU

[Ipo6a BenrrMana B Mmoaudukanuu Telns

Ipunyun memoda. Peakuyisi ocHOBaHa Ha TOM, YTO OEJIKM CHIBOPOTKU KPOBH MPHU J0OABICHUU
pacTBopa XJIOPUCTOTO KaTbIHS ONPEACICHHON KOHIIEHTPAIIMH 1 TTOCIEAYIONIEM HarpeBaHUH BHITIA-
JAI0T B BUJIE€ XJIOMBEB B 0CAIOK (IPOUCXOIUT HAPYIICHUE KOJUIOUTHONU YCTOMYUBOCTH).

Xoo onpedenenus. K 4,9 mn Boasl npubasisior 0,1 M1 CbIBOPOTKH, COAEPKUMOE MPOOUPKHU
MEePEeMEIINBAIOT MyTEM €€ OMPOKHJbIBaHHS (IIPU 3TOM MPOOUPKY MOXKHO 3aKpBIBATh OOJIBIIMM
naneiieM) u 3ateM npunuBaroT 0,1 vt 0,5% pactBopa xja0pucToro Kanbius (M3 nunetku Ha 1,0 mu
WIM KaleJIbHUIIbI, ecau 00beM Kaxaoi kamuu coorBerctByeT 0,05 mi). Copep:xumoe mpoOUpKU
BCTPSAXHUBAIOT U HArPEBAIOT HAJl MJIAMEHEM CHUPTOBKH JI0 OAHOKPATHOTO BCKUIIAHUS CMECH. 3aTeM
MPOOUPKY OXJIAXKIAIOT U CMOTPSAT Yepe3 Hee Ha CBeT. Eciu XJomnbs B mpoOupke He 0OHAPYKUBAIOT-
cs1, To B Hee gobasisitoT emre 0,1 mu CaCly u pacTBOp BHOBBH HarpeBaroT 110 kumeHus. [Ipouenypy
MOBTOPSIIOT JI0 BBINAJCHUS XJIOMBEBUAHOTO Ocajika. 3anuchiBatoT obmumii oobem CaClz (B M), 110-
OaBIICHHBII B TPOOHPKY.

Ilpumeuanue. CpIBOPOTKA Il UCCIIEAOBAHM JI0JDKHA OBITH CBeXell (xpaHsieics He Oolee
24 yacoB OT MOMEHTA B3sITHs), O€3 CJIEI0OB TeMOJIn3a.

Pe3yabTat: V cacio=
Knunuxo-ouacnocmuueckoe 3snauenue peaxyuu Benommana. Peakuus Koarymsuum c

XJIOPUCTHIM KasbliieM (TI0 BEIbTMaHy) MOXET H3MEHSTHCS B JABYX HAMPABICHHUSIX: B CTOPOHY
YKOPOUYEHHUS KOATYJISAIIMOHHON JICHTHI WJIH €€ YIUIMHEHHS (CM. CXEMY).

CaCl (Mm) 1,0 0,9 08 0,7 06 05 04 03% 03 02 01
CyxeHue (CIBUT BJIEBO) Hopma Pacmmpenue (caBur BpaBo)
YkopoueHue Y nnuHenue
DKccyaaTbl, HEKPO3bl, OIYyXOJIU ®ulpo3bl, NOBPEXKICHUS IEUEHU, TEMOJIN3

I'maBHBIE IPUYMHBI, KOTOPBIE BEAYT K YUIMHEHUIO NOJIOCH] (KOaryJslus, HacTynaromas npu
nobasnennn mernee 0,4 mi CaCly), — 310 GuOpO3HbIE U MPOH(EepaTHBHBIE MPOLIECCH, TOBPEKIC-
HUS TTApEHXUMBI NIEYEHU U FeMOJUTHYECKHE cOocTosHUsA. CIOBUT BIIPAaBO OTMEYaeTcst Mpu OoJie3HU
BoTkuHa, nupposax, ocTpoii xenToi aTpoduu ne4eHu, Maisipuu, mocie nepeauBaHus KpoBH, ayTo-
reMoTepanuy ¥ Mpu MHOTUX BOCHAJIUTEIbHBIX 3a00eBaHusaX. CUUTAIOT, YTO YIIMHEHUE KOarys-
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IIUOHHOW TIOJIOCKI OOYCIIOBIICHO TMOBBIIICHUEM COJCPKAHUS Y-TIO0YIHMHOB, CHUKAIOIIUX CTAaOWITh-
HOCTH CHIBOPOTKH.

YKopoueHHe KOoaryJsiHOHHOW TOJIO0CH! (KOaryJsius, HaCTyNaromas npu 100aBlIeHUN Ooliee
0,6 mn CaClz) oOHapyKHUBaeTCs MPH OCTPHIX BOCIAIUTENIBHBIX W IKCCYNAaTHBHBIX Mporeccax. B
ATHX CIy4asX yBEIUYMBACTCS KOJIMYECTBO O- U B-TIOOYIMHOB M 3a CYET ITOTO IOBBIMIACTCS CTa-
OMJIBHOCTH CBIBOPOTKH (3KccynaTuBHas (haza peBMaTH3Ma, aKTHBHBIN Ipolecc TyOepKysiesa Jier-
KX, Heppo3bl, MakporinoOynuHemMusi BanbaeHmrpema, o-, [-I1a3MOIMTOMBI, 3J10KaUYeCTBEHHBIC
OITYXOJIH, SKCCYIaTUBHBIN IEPUTOHUT, HEKPO3bI, OOJIBIIHE TOTEPH JKUIAKOCTH, OCTPhIe HHPEKITNOH-
Hble 3a0oneBaHus). KpaiiHee YKOpPOYCHHE KOAryJIslMOHHOW JIEHTHI (OTpHUIATENbHAS TMpoba)
HaOJII0aeTCs IPU OCTPOM PEBMaTHU3ME.

BoiBoa:

PaGora 2. Onpeodenenue codepircanusn oougezo ounupyouna 6 coleopomKe Kposu

Ipunyun memooa. Jlna3zopeakTuB oOpazyeT ¢ pacTBOPUMBIM OMIHPYOMHOM a300UTUPYOUH,
OKpAIICHHBIA B PO30BBIN IBET. IHTEHCUBHOCTh OKPAcKH PAacTBOpA a300MIMpyOWHA TIPOMOPITHO-
HaJbHA KOHIIEHTpAuu OMIMpyOrHA U MOXET OBITh OlpenesieHa KonopuMmerpuiecku. Konbrorupo-
BaHHBIN (MPsAMOW) OMIMPYOUH JaeT MPSMYIO PEAKIUI0 C JTUa30peakTUBOM. HeKOHBIOTHPOBAHHBIN
(HempsiMoil) OMIMPYOHH MOXKHO TIEPEBECTH B PACTBOPUMOE COCTOSTHUE JT00AaBIEHHEM K CHIBOPOTKE
KPOBH 3THUJIOBOTO CITHPTA.

Xoo onpedenenus. B ueHTpupyx HYI0 MPOOUPKY OTMEPUBAIOT | MJI CHIBOPOTKU KPOBH, 2 MII
STHJIOBOTO CIIHPTA, THIATEIHHO MEPEMEIIUBAIOT CONEPKUMOE CTEKIISTHHOM MMaJOYKON M IEHTPHUPY-
rupytoT 15 muH npu ckopoctu 3000 06/MuH. 3aTeM CIAMBAIOT HAJIOCAJA0UYHYIO )KUJIKOCTh B APYTYIO
npobupky u nobasisiror K Heit 0,25 mur amazopeaktuBa. [Ipu 3TOM mosBiseTCS KpacHO-PO30BOE
OKpallIMBaHUE, MHTEHCHUBHOCTh KOTOPOTrO OMNpenenstoT uepe3 10 MUHYT, U3Mepsisi ONTHUYECKYIO
IJIOTHOCTH TTPOOBI TTPOTHB BOJBI B KIOBETE MIUPHUHON 5 MM mipu 3eneHoM cBetoduibTpe (500-560
HM). [lapaniensHo KOTOPUMETPUPYIOT CTAHAAPTHBINA PacTBOP a300UIUPYyOHHA, COOTBETCTBYIOLIUI
KOHIIeHTpanuu onmupyounna 6,84 Mmxmoin/i (Cer).

Pacuet mpousBomaT 10 opmyiie:
Con (MkMOITB/NT) = Eon * Cer | Ecx

Pesyabrarsl: Eon = Ecr. = Pacuer:

B HopMe koHueHTpauus oOumiero OwinnpyOuWHa B Iula3Me (ChIBOPOTKE) KPOBU COCTaBIISIET
8,55-20,52 MxMob/11. 75% ero Koau4ecTBa MPUXOJUTCS Ha JI0JIF0 HEMPSMOTro OMIupyOuHa.

Knunuko-ouaenocmuyeckoe 3nauenue uccie0o8anus NUeMeHmHno2o0 0oMeHa. OJUH U3 BaKHBIX
NPU3HAKOB HApYyLICHHs MUITMEHTHOTO OOMeHa — TMOSBJICHUE JKENTYXM, KOTOpOe OTMeyaercs
OOBIYHO TpU YpOBHE OMIMPYOMHA B KpoBU 27-34 MKMOIIB/II U Oojiee. KpOBb HOBOPOXKJICHHBIX,
0cOOEHHO HEJOHOIIEHHBIX JeTel, oTiauuyaercsa Ooyiee BBICOKMM COep)KaHueM OuiupyOuHa
(pusmostornueckas xenryxa). HaoOmomaemoe co 2-3-ro g0 7-10-ro JHS KH3HM YBEIMUYCHUE
KOHIIGHTpaLlMu OWIMpyOMHA, B OCHOBHOM 3a CYET HENpPsIMOIo, CBS3aHO € (DYHKIIMOHAJIBHOU
HE/JIOCTaTOYHOCThIO  IEYEeHH, B  YACTHOCTH, MaJOH  aKTUBHOCThIO  (QepmeHTa  ynd-
IIIIOKYpOHUITpaHchepasbl, He0OX0IUMOTo JIJIsl 00pa30BaHus MPSIMOTo OMIHpyOUHa.

I'emonumuueckaa sncenmyxa (HaAlIEUEHOUYHAs!) — YCUNEHUE 2eMOAU3A IPUMPOYUOS, UTO
MPHUBOANT K YCHJICHHOMY OOpa30BaHHIO HEKOHBIOTUPOBAHHOTO OWJIMPYOWHA, TaK Kak IeYeHb He
YCIIEBAET €0 CBSA3bIBATE.
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Ilapenxumamosnan syncenmyxa (N€UEHOUHAS) — HapyuleHue YHKYUU neyeHoYHbIX KIemok.
MokeT ObITh BbI3BaHA TAaK)Ke HACIEACTBEHHO OOYCIOBIECHHBIMU JAedeKTamu B MpoIleccax TpaHcC-
nopta OuaMpyorHa 1 00pa30BaHUs TUTITIOKYPOHH1a OMIHpyOrHAa.

Mexanuueckasn rcenmyxa (00TypaluoHHAs, TOANCYCHOYHAS ) — 3A0EPIAHCKA OMMOKA JHCETUU.
BozHukaet npu nepenosHeHNH KEITYHBIX MyTel BCIEACTBUE 3aKYMOPKH, Pa3pbiBa UX U MOCIEIYIO-
LIETO MEePEX0A KEIUU B KPOBb.

TspkecThb JKeNTyXu 0OBIYHO COOTBETCTBYET YPOBHIO OunupyonHemuu. [IpuHATO cUuTaTh, 4TO
KENTyXa MPOTEKAaeT B JIETKOU (opme, eciin coaepkanue OmnupyOuHa B Iia3Me (CHIBOPOTKE) HE
MPEBBIIACT 85 MKMOJIB/MT; YPOBEHb €ro 86—169 MKMOJIB/IT CBUACTEIBCTBYET O CPEIHETSIKEION, a
cBbiiie 170 MKMOJB/JT — 0 TsDKETIoU (hopMe KEeNTyXH.

BriBoxa:

Iloonucv npenooasamensi:

28. TEMA: IEPEYEHDb BOITPOCOB /IUIA ITIOAI'OTOBKH K KOJIVIOKBUYMY 11O
TEMAM: «I'OPMOHbI, BUOXUMMUS ITEYEHW»

1.
2.

o

10.

11.

12.

13.

14.

CaoiicTBa TopMOHOB. OCOOCHHOCTH OHMOJIOTUYECKOTO JICHCTBUS.

Penienitopsl kK ropMoHaM, KilacCU(pUKaIUs, CTPOCHHE MEMOPAHHBIX PELIEITOPOB.

G-6enkn, MX poyib B MEXaHU3ME JCHCTBUS TOPMOHOB, CBS3BIBAIOMIMXCS ¢ MEMOpaHHBIMU
perenTopamu.

[lepeuncnuth 3¢ HeKTOpHBIE CHCTEMBI U BTOPUYHBIE MOCPETHUKU MTPOBEACHUS TOPMOHAIb-
HOT'0 CUTHaJIa B KJIETKY. MexaHu3Mbl 00pa30BaHUsl BTOPUUHBIX [TOCPETHUKOB.

Pounb kaneliysg B MexaHu3Me Nepeiadyd TOpMOHAIBHOTO CUTHAA.

PactBoprMas 1 MeMOpaHOCBsI3aHHAs T'yaHUJIATIMKIA3bl, MEXaHU3M aKTUBALUHU, peaInu3alus
addexra.

3HaThb KOHKPETHbIE MEXAaHU3Mbl IPOBEICHMS CHTHala B KJIETKy U B CaMOM KIIETKE [0
HacTymieHus: MeTabonuueckoro 3¢ ¢pexra. MexaHu3Mbl yCUIIEHUSI TOPMOHAIBHOTO CUTHAJIA
B KJIETKE.

I'opMoHBI — OeNKU: MPOCThIe U CIOXKHBIE. MecTo 00pa3oBaHMs, MPUMEP MOJIEKYISPHOTO
JIEACTBUA.

I'opMOHBI — IPOU3BOHBIE aMUHOKHUCIIOT. MecTo 00pa3oBaHus, MEXaHU3Mbl MOJIEKYJISIPHO-
ro JeHCTBHIL.

OO011re NpUHLIKIIBI CUHTE3a TOPMOHOB O€IKOBO-TIENTUAHON IPUPOJIBI.

OO111e MPUHIUIBI CHHTE3a TOPMOHOB CTEPOMIHOW MPUPOIBI.

Basomnpecun, Mecto cuHTe3a u cekpeunu. XuMHUYecKas npupojia. TUIlbl pelenTopoB Ba3o-
IIPECCUHA U BHYTPUKIIETOYHBIE CUCTEMBI MIepeladll TOPMOHAIBHOTO CUTHAIA OT 3THX peLer-
TOpoB. MexaHu3M IpoOBEIeHUs CUTHAJIA 0 HACTYIUIeHUs MeTaboaudeckoro 3¢ dekra. Biu-
sHUEe Ha MeTabonu3M U QyHKIMM B opranuzMe. Hecaxapublil nuabet (MpUUMHBI pa3BUTHS,
CUMIITOMBI, JICYCHHE).

CoMaToTpOIuH: pelenTop coMaTOTPONINHA, MeXaHn3M NPOBEACHMS CUTHAJIA 1O HACTYIIJIe-
Hus MeTtabonnyeckoro 3¢ddexra, opraHbl-MUIIEHH, BIUsHUE Ha MeTabonusM. [latonorus,
CBSI3aHHAs C TOPMOHOM pocTa (M30BITOK M HEJOCTaATOYHOCTh TOPMOHA).

Honconepxaiiye TOPMOHBI ITUTOBUAHON jkeie3bl. XUMHUYECKas MpHpoJa, OCOOCHHOCTU
CHUHTE3a, MEXaHW3M TMPOBEJCHUS CHUTHAja 10 HACTYyIUIeHHWs MeTaboiamdeckoro sddexra,
BJIMSIHME HA KOHKPETHBIE METa0O0IMUECKUE MYTH.

125



15. I'mokaron. Xumu4eckas HpPUPOJA, MECTO CHHTE3a, MEXaHW3M MPOBEICHUS CHTHAJa 0
HACTYIUICHHUsI MeTa0oIn4ecKoro 3 dexra, BIUIHNE Ha METaO0JIM3M YIIIEBOIOB U JIUIIHJIOB.
3HaTh KOHKPETHBIE CXEMbI METa00INYECKUX MPOIIECCOB.

16. 'opMOHBI MO3TOBOTO BELIECTBA HAAMOYCYHUKOB. XUMHUYECKasl MPUPOAA, CXEMa CHUHTE3a,
MEXaHHM3M IPOBECHUS CUTHAIIA JI0 HACTYIUIEHHs MeTabonndeckoro 3¢dekra.

17. T'opMOHBI KOPBI HaMOYEYHUKOB: TJIFOKO- U MHHEPAJIOKOPTUKOUABI. XUMHUYECKas MIPUPOJIa,
0COOCHHOCTH CTPOEHHSI PELETITOPOB, MEXaHM3M HPOBEJCHUS CUTHAJIA IO HACTYIUICHHUS Me-
Tabosnmyeckoro 3¢dekra, BIusHUE HA META0OTH3M.

18. MucynuH. Xumudeckasi mpupoja, 0COOCHHOCTH CHHTE3a, CTPOSHHE PELENTOPOB, MEXaHU3M
MIPOBE/ICHUSI CUTHAJA 10 HACTYIUIEHUs Merabonnyeckoro >¢dexra. Bausaue na merabdo-
JIM3M YIJIEBOJAOB, JUIHIOB, OEIKOB. 3HATh KOHKPETHBIE CXEMbl META0OJMUYECKUX Mpolec-
COB.

19. [TonoBbie TOPMOHBI, XUMUYECKas IPUPOJIA, OCOOEHHOCTH CTPOCHUS PELENTOPOB, MEXAHU3M
NPOBEJCHUS CUTHANA JI0 HACTYIUIEHUS] METa00IMYecKOro A dekra.

20. Caxapwusriii quabet. Hapymenust oOMeHa yriieBo10B, OMOXMMHUYECKas IMAarHOCTUKA, JUArHO-
CTUYECKOE 3HaUCHHE TIIMKEMHUYECKUX KPUBBIX IIPU CaXapHOU Harpyske.

21. CaxapHblii 1uabeT: MEXaHW3M KETOHEMHUH U HapyIIeHUE PEeaKIfid TIUKO3MWINpOBaHu. Me-
TaOOJIM3M TIIIOKO3bl B MHCYJIMHHE3aBHCHUMBIX TKaHSX. BocCTaHOBHTENBHBIN IyTh OOMEHa
TJIIOKO3BI, €r0 poJib B HOPME H IIPH CaXxapHOM Jruadere.

22. IleyeHp Kak II1aBHBINA OpraH romeocrasa. OyHKIMU TIEYCHU.

23. Posib neyenu B oOMeHe yrieBoA0B. 3HAaTh KOHKPETHBIE CXEMbl META0OIMUECKUX ITPOLIECCOB.
MexaHU3M runepiIakTaTeMUH U TUIIOTJIMKEMUH TIPH aTKOTOJIBHOM TOKCHUKO3E.

24. Posib neueHu B oOMeHe 0eNIKOB. 3HaTh KOHKPETHBIE CXEMbl META00IMUECKUX MPOLIECCOB.

25. Ponb eueHn B 0OMeHE JHUMUA0B. MeXaHU3MbI Pa3BUTHSI KUPOBOH MHOUIBTPAIIMU U JIETE-
Hepaluy NeyeHH (B TOM YHCIIe NPU AJIKOroJIu3Me). 3HaTh KOHKPETHbIE CXeMbl MeTabonye-
CKHUX MIPOIIECCOB.

26. AuTuTOoKCcHYeckass (yHkuus nedeHu. OOe3Bpe)XMBaHUE B IEUEHH TOKCHYHBIX BEILECTB,
HOPMAaJIbHBIX METa0O0JIMTOB, JIEKAPCTBEHHBIX MPETIapaToB.

27. Ponp me4eHu B NTUTMEHTHOM oOMeHe. bruocnHTe3 reMonpoTerHOB U ero peryisuus. Pacnan
remorsiobuna B kierkax POC. Merabonu3M xemdHbix murMenToB. [lophupun.

28. Kentyxu. [IppuunHbl BOBHUKHOBEHUS. MEeXaHU3MbI PAa3BUTHS MATOJIOTUYECKUX U3MEHEHHUI.
JIaGopaTopHasi IMarHOCTHKA.

29. buoxummnueckue MeTo bl AMArHOCTUKH 3a00JI€BaHUN MTEUYEHHU.

29. TEMA: ®U3UKO-XUMHUYECKUE CBOUCTBA KPOBU. BY®EPHBIE CBOMCTBA
CBIBOPOTKH. OITPEAEJIEHUE HIEJIOYHOT' O 3AITACA KPOBU "
XJIOPH OB

AKTYaJIbHOCTb TeMbI

XUMUYECKUH COCTaB KPOBU B OMPEICIIEHHON CTETIEHN OTPa)KaeT COCTOSIHUE 0OMEHa BEIIECTB
B opraHusme. Paznmuunbie 3a00J€BaHUs COMPOBOKAAIOTCS U3MEHEHHEM COJCP)KAHUS B KPOBH TEX
WJIM WHBIX BellecTB. buoxumudeckuii aHaiu3 KpOBU MPOBOJUTCS C IENbI0 AUATHOCTUKH U nudde-
pEHIIMATBFHON TMAarHOCTUKU 3a00JI€BaHUN, YCTAHOBIICHUS MPOTHO3a 00JIE3HU M OLIEHKHU 3(P(HEKTHB-
HOCTH MPOBOJMMOTrO JeueHus. Ha 3aHSATHH CTYyIEeHThl pacCMaTPUBAIOT OCHOBHBIE MOKa3aTeNnu Ouo-
XUMHUYECKOT0 aHAJIN3a KPOBH, 3aKPETUISS 3HAHMSI O TIPOMCXOXK/ICHUH BEIIECTB KPOBH.

ean 3ansaTUs

W3yunth PU3NKO-XUMUYECKUE CBOMCTBA KPOBHU, 3aKPEMUTh 3HAHUS O MPOUCXOKICHUU KOM-
MOHEHTOB IUIa3Mbl KPOBH U UX (PU3MOJOTHYECKUX KOHIEHTpaUusix, OypepHbIX CHUCTEMax KPOBH,
CTpOeHHU Y (DYHKIIMOHWPOBAHUU T€MOTJIOOMHA, TPAHCIIOPTE Tra30B KPOBBIO M MEXAHHW3MaX Pa3BUTHUS
THUIIOKCHUU, JTUAaIrHOCTUYECKOM 3HAYCHUHN HaH60nee BAXXKHBIX 6I/IOXI/IMI/II/ILICCKI/IX KOMITIOHCHTOB KPOBH.
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TpeOoBaHMs K NCXOHOMY YPOBHIO 3HAHUI

na nonnoz2o yceoenus memvi HeOOX00UMO NOBMOPUMb U3

—  obwell xumuu:

* OCMOTHYECKOE M OHKOTHYECKOE JaBJICHHE, BOJOPOIHBIN moka3atenb, pH kpoBu, Oydep-
HBIE CUCTEMBI, THATPOMETPUUECKIE METO/IbI AaHATIN3A;

—  OuoopeanuuecKoll Xumuu:

* CTPOCHHUE M CBOMCTBA reMOTJIO0NHA;

—  HOpManbHOU u3uonocuu:

*  reMoryioOuH (PpyHKITMH, TPOU3BOJIHBIEC U aHOMAJIbHBIE (hOPMBI), OOIITUI aHAIN3 KPOBH;

*  aIMJ03 U AJKaJo3;

— Ouonocuyeckou xumuu:

* CTPYKTypHas opraHusaius 0eiakoB, Kiaccuduxaiys O0eiaKoB;

* 0co0eHHOCTH MeTaboIU3Ma SPUTPOLIUTOB;

* myrtu ucnoib3oBanusa O B KiieTkax; mytu oopazoBanus CO2 B Ki1eTkax

JlJ1s1 IpoBepPKHU UCXOAHOI0 YPOBHS 3HAHMI BBINOJHUTE CJeYIONIUe 3aIaHUs:

3aoanue 1. HepoctaTo4HOCTh KakuX (PEpMEHTOB SPUTPOIIMTOB COMPOBOXKIAECTCS UX TEMOIH30M?

A. T'moko30-6-pocdarneruaporenassl. b, [IupyBaTkuHaszbl.

B. ITupyBatnerugporeHassl. I'. U3ouutparaeruaporenassl. . Aprunassl.

3aoanue 2. B KpoBH HOBOPOXKJIEHHOI'O C YETKO BBIPAKEHHOW CHHIOIIHOCTHIO HOCOTYOHOTO
TpeyrojbHUKa OOHApY)KEH MOBBIIICHHBIH YpPOBEHb aHOMAJIBHOTO T'e€MOTJIOOMHA C BaJCHTHOCTBIO
xkenesa 37, Kak Ha3bIBA€TCS 3TOT aHOMAJIBHBINA reMOrIo0uH?

A. Metremornobun.  b. Kap6okcuremornobun.  B. OxcuremornoOuH.

I'. Kaporemorno6un. 1. 'emorio6us S.

3aoanue 3. B cxeme metabosm3ma SpUTPOIUTOB (CM. HUXKE) YKAXKHTE:

A. ®epmeHTtbl, o0o3HaueHHbIe muppamu 1, 2 u T. A. (8apuanmer omeemos. 6-hocdo-
(bpyKTOKHMHA3a, TeKCOKMHA3a, MUPYBATKMHA3a, albaosia3a A, TIyTaTHOHIEPOKCHa3a, TIIyTaTHOH-
penykrasa, Tpuo3odocharuzomepasa, TIOK030-6-hocharneruaporenasa, qudpocdornuieparmyTa-
3a, 6-pocdorarokoHaTeruaporeHasa, pocdorekconszomepasa, pochornmuieparkutasa, rauepaTb-
neruadocdaraernaporeasa, Karauasa, CyNepoOKCHIMCMYTa3a, JIAKTaTAErHIporeHasa, MeTreMo-
TJIOOMHPENYKTa3a).

B. Kodepmentsl, 0603HaueHnbie OykBamu A, B (6apuanmer omeemos: HAJT", HAJID™).

B. Peakuuu, obecneunBaromue sputpountsl ATO.

I'. TIpouecc, obecrneunBaromuii spurpormTel HAJIOHH'.JI. ®epMeHTH aHTHOKCHIAHTHOM
3aIIHTHI.

E. Annocreprudeckuii perysasTop, CHUKaOIMUN CpOJICTBO TeMOTIIO0MHA K KUCIIOPOY.

Bonpocs! puis1 00cyxneHust

1. Xumunyeckuil coctaB mia3Mbl KpoBH ((pU3HONOrHUECKHE KOHLEHTpaluuu Hauboyiee Bax-
HBIX KOMIIOHEHTOB IIIa3Mbl KPOBH M UX NPOUCXOXKJEHHUE). buoxuMudeckuil aHanus3 KpoBU U €ro
3HAYEHHUE B XapaKTEPUCTUKE COCTOSTHUS 370POBbsI YEIOBEKA.

2. Baxueiimume OydepHble cucTeMbl KpOBU: OMKapOOHATHAsA, reMOrjioOnHoBast, GocdarHas,
OenkoBasi (KOMIIOHEHTbI U UX COOTHOIIEHHME, MEXaHW3M JAeucTBUs, eMKocTh). IlpencraBnenue o
HapYLICHUSX KACIOTHO-OCHOBHOI'O COCTOSIHUSA (aLU03, aJIKaJI03).

3. benku sputpormtoB. CTpoeHHE TeMOTIIOONHA, TeMa, TII00MHA; pa3HOBHIHOCTH (HOpMaTh-
HbIE€ M aHOMAJIbHBIE) U TIPOU3BOJHBIE TEMOTTIOOMHA.

4. JlprxatenbHast GYHKIUS KPOBU. DPUTPOLUTHI KaK TJIABHBIM YYaCTHUK TPaHCIOpPTAa ra3oB
KPOBBIO (pOJIb TeMOTrI00MHA U KapOaHTHapa3bl). OOpaTUMOe CBS3bIBAHUE KUCIOPOAA U YTIEKHCIIO-
ro ra3a Kak crnocod TpaHCHOPTHPOBKH (MexaHu3Mbl cBsi3biBaHusl CO2 u Oz ¢ reMorioOMHoM, Ko-
OIIEPATUBHOE B3aUMOJICHCTBHE CYyObETUHHI] ME€MOTJIO0MHA, PErYJSMsS HACHIIIEHUS TeMOrIoOnHa
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KHCJIOPOJIOM U aucconuanuu okcuremoriobuna (pH, 2,3-nmudochornumepar, remneparypa)). ['u-
NoKcHsl, (POPMbI, MEXaHU3MBI PA3BUTHSL.

ATD

6
I'mroxo3a k’ I'nroxo30-6-¢ocdar 0,

rssr 2H20

9
OpyxT030-6-Pocdar ‘X X
2I'SH H20;

AT® A
10 r

®pyxT030-1,6-mudochar

12

11 Pu6030-5-dpocdar

unepansaerun-3-gocdar —P OJIA
CynepokcuIHbli aHUOH-
02"
B meTHB 6 &V’ pagukain Oz _»\ )
13 X _/
» BH; Hs (Fe?*) Monekyna O3

w

H+
1,3-Iucocdormumepar

17
14
ATO

3-dochornuiepar b

»  2,3-Jludochormuuepar

16
3 ) J
—> —»  Jlakrar
dochoeHonmHpyBaT [IBK <

MeTabou3M 3pUTPOITUTOB.
AK — ackopbuHOBas kuciota, TAK — neruapoackopOHHOBasT KUCIIOTA,
A,B — xobepmentsr; AH2, BH2— BoccTaHOBIIEHHBIE KODEPMEHTHI.

Hpa@uﬂbHOCWZb pemeHuﬁ npoeepbnie, conocmaeue ux ¢ omeemamul.

Jluteparypa aJisi HOATOTOBKH
OcHoBHas
Buonoeuueckas xumus / B. K. Kyxra [u 1p.]. Mocksa : Buxowm ; Munck : Acap, 2008. C. 549 — 551, 585-598.

Buonoauueckan xumms / A. J1. Taranosud [u 1ip.]. Musck : Bem. mik., 2013. C. 376-395, 521-541.
3. Koncnexm nexumii.

N =

JononnureasHasi

1. Mappu, P. bBuoxnmus yenoseka : yue6. : B 2 1./ P. Mappu [u np.] / nep. ¢ aurn. Mocksa : Mup, 1993. T. 1. C.
52-62.

3agaHus 1J151 CAMOCTOATEIbHON padoThl
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3aoanue 1. IloBTOpUTE M 3aIIOMHUTE OMOXUMHYECKHE KOHCTAHTHI KpOBH (Ta0I. 1).

Tabauya 1
HexoTopbie OM0OXMMUYeCKHE KOHCTAHTHI KPOBH
[TnoTHOCTH KpOBHU (11€7BHON ) 1,05-1,06
pH 7,37-7,44
OcMOTHYECKOE JaBJICHUE 7,6-8,1 atm
OHKOTHYECKOE TaBJICHUE 0,03-0,04 at™m
I'mroxo03a ma3Mbl (CBIBOPOTKH) 3,9-6,1 mmoub/n
OO011Me TUITUIEL 3,5-6,5 r/n
TpuaruiIraunepossl 0,85-2,0 mMouB/11
XomecTepon 3,9-6,2 MMOJIB/JT
OO0muii 6eT0K CHIBOPOTKU 65-85 r/n
Anb0ymMuH 35-50 r/n
['oOyrHbBI 20-35 /0
DubpUHOTEH 2-4 1/n
OcTaTO4HbIN 30T MJ1a3MbI (CBIBOPOTKH) 14,3-25 mmounb/n
MoueBHHA T1a3MbI (CBIBOPOTKH) 2,5-8,3 MMOTIB/1T
AMMHaK KpOBH 6—65 MKMOJIB/JT
MoueBast KHCIIOTa: MY>KUUHBI 0,20-0,42 MMouIB/1
JKEHILUHBI 0,12-0,34
['eMOrI00MH KPOBU: MY>KUYMHBI 130-170 r/n
JKEHILUHBI 120-150 r/n
bunupyOuH mia3msl (CBIBOPOTKH): OOIITHIA 8,5-20,5 mxMonb/n
psAMO 2,2—5,1 MKMOJIB/I
HETPSIMOU 1,7-17,1 MKMOIB/II
Na* B mnazme 130-150 mMomab/1
K* B ma3zme 3,5-5,6 mmounb/n
Ca?" B masme (00w 2,2—2,7 MMOJIB/TI

1.1. TTosicHuTE TPOUCXOXKICHHE XUMUYIECKIX KOMITOHEHTOB KPOBH 1 X OMOJIOTUYECKYIO POJIb.

3aoanue 2. 3HaiiTe MeXxaHU3M (QYHKIMOHUPOBaHUS Oy(epHBIX cHUCTEM KpOBH. YMeiTe
OOBSICHUTh MEXaHU3M COTPSDKEHUS! OMKapOOHATHON M reMOrI00MHOBOM Oy(hepHBIX CHCTEM KPOBH.

3aoanue 3.

3.1. Kakue 13 npuBeICHHBIX YTBEP)KICHUH XapaKTepu3yIOT reMOTJI001H YenoBeka?

A. T'eMornmoOuH B3pOCIIOro YesIOoBEeKa MPEACTABISET COO0W CMECh, COCTOSIIIYIO U3 T€MOIJIO-
ouna A (96-98%), remornobuna Az (2-3%) u remornobuna F (0,2—1%).

b. l'emornoOun A cofepskuT 1o ABe Ienu o U f3.

B. I'emornoOun A2 coepKUT 1O ABE 0- U JABE O-1IETH.

I'. 'emornoOuH F conepxut mo aBe LEnH o U .

J1. OMOpHOHaNbHBINA TeMorioOuH (remMoriobus P) Bxirouaer B ceOst TpHU Gpakliuu: reMorio-
oun [osep | (£262), remorno6un ['osep I (aze2) u remorno6un [optieny (C2y2).

3.2. Kakue u3 crneayromux yTBepKICHUH 0 CTPYKTYpe FeMOTiI001Ha BEPHbI?

A. Mornekyina OCHOBHOTO T€MOTJIO0MHA B3POCIIOTO YelIOBEKa COCTOUT W3 JIBYX HMICHTUYHBIX
0-CYOBEHUI] ¥ IBYX UACHTUYHBIX [3-CyOBEIMHHIL.

b. CyOwvenuuuna (mpoTromMep) reMOTJIOOMHA COCTOMT U3 OJHOW TMOJUNENTHIHOW IIeTH
(rmobuHa) U rema.

B. 'eM — 3T0 KOMITIIEKC TPOTOTIOPPHUPHHA CO CBA3aHHBIM B €T0 IEHTPE aTOMOM JKeJe3a.
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I'. XKeneso remoryiiobnHa ocTaercsi ABYXBAJICHTHHIM HE3aBUCHUMO OT MPHUCOCAMHEHHS WU
OTJIayu KUCIOpOoJa.

J1. B MosnexyJie reMorio6una MMerTCs HeHTphl i cBasbiBanusa Oz, COz, mpotonos (H') u
2,3-nmudocdorauiepara.

3.3. Kakue u3 crenyrommx YTBEp:KICHUI O B3aUMOJICHCTBUU KHUCIOPOJAa U TeMOTJIOOMHA
BEPHBI?

A. KucnopoJ cBs3bIBa€TCs ¢ MOJIEKYJIOM FeMOITIOOMHA KOOTIEpaTUBHO.

b. Kucnopon cBsi3bIiBaeTcs ¢ xejne3oM rema reMorjioonHa.

B. Yrnekucnpiii ra3 yMeHbIIaeT CPOJCTBO FEMOIVIOONHA K KUCIIOPOAY.

I'. CpoxctBo reMorio0uHa K KUCIOPOy YBEIMUUBAETCs NpU NOHWKeHUU pH 1 Hao00opoT.

J. Okucep yriepona, HMaHUBI KOHKYPUPYIOT C KHUCJIOPOJOM 33 MECTO CBSI3BIBAHUSI B reMe
reMOTJI00HHA.

3.4. Yxaxure ommbo4HOe yTBepKaAeHue o 2,3-nudocdoraunepare (2,3-API'K):

A. Tlpeobnamaromuii opranmueckuii pocdaT B IPUTPOIUTAX.

b. IIpoMexxyTOUHBIN MPOAYKT TJIMKOIUTAYECKOTO MyTH.

B. B sputpornurax HaxoguTCsS B KOHIICHTPAIMSIX MPUOIM3UTEIHFHO IKBHUBAJICHTHBIX T'€MO-
TII00HHY.

I". Monekyia reMorio0nHa CBs3bIBaeT YeThIpe MoJieKysl 2,3-JIOI'K.

. Crabunusupyer ne3okcudopmy remMorioOnHa, CHOCOOCTBYS IEpexoay KHCIOpoaa B
TKaHH.

Hpa6uﬂbHOCWZb pemeHuﬁ npoeepbme, conocmasue ux ¢ omeemdamu.

IIpoBepbTe Bamm 3HaHUSA (CAMOKOHTPOJIb YCBOCHHS T€MbI)

3aoanue 1. OnpeneneHne KOMIIOHEHTOB Kakoi Oy(epHO#l ccTeMbl KPOBH HCIIONB3YETCS IS
JUArHOCTUKHU PACCTPOICTB KUCIOTHO-OCHOBHOTO PaBHOBECHS?

A. bukap6oHaTHOH (THIPOKapOOHATHOM). b. ®ocdarnoii.

B. I'emornoOnHOBOIA. I'. OkcuremMori00MHOBOMA.

J. benakoBoii.

3aoanue 2. PazBuTHE METTEMOTTIOOMHEMHI MOXKET OBITH O0YCIIOBIICHO:

A. OTpaBieHHEM OKHCIUTENAMH (HUTPUTHI, HUTPAThl, HUTPO30COEAUHEHHS], OPOMUIBI U JIp. ).
b. Huskum napuuranbHbIM JaBICHUEM KHCIOPOAA.

B. HacnencTBeHHBIM 1e(eKTOM METTeMOTTI00MHPETYKTa3bl.

I'. AromanbsHoO# (hopmoii remornobuna (M-remoraoOuH u ap.).

J1. BelcOKMM napuyanbHbIM IaBJIEHUEM YIIIEKHCIIOTO rasa.

3aoanue 3. a-TanacceMusi XapakTepU3yeTcs:

A. Hapyuienuem cuHTE3a O-LENH. b. Hapymenuem cunresa B-1emnm.

B. Ycunenuewm cunresa f3- u y-ueneii. I'. [TosiBieHunem B kpoBu remoraoouna H (Ba).
J1. TlosiBneHuem B kpoBu remoriioounna baprca (ys ).

3aoanue 4. B-Tanaccemus XxapakTepu3yercs:

A. HapyuieHuem cuHTE3a O-LENH. b. Hapymenuem cunresa B-1emn.

B. ITosiBnenuem B kpoBu remoryioonHa Kenus (Coaepxur y- u B-1emnu Hapsay ¢ o-1ETsIMH ).

I'. YBenuueHueM colepikaHusi B KPOBH reMorioouna F (a2y2).

J1. YBenudeHueM cojiepkaHus B KpOBH reMoryioonHa Az (0202).

OTBeThI K pelIeHNI0 3aJaHN I

Jna camonposepku ucxo0Ho20 ypoeHs 3HAHUIL:

1-A,b;2-A; 3.5: A-HAJI®", b — HAl"; B: docdormuneparkunasnas (14) u nupysart-
kuHa3Has (15) peakuuu; I': nenrozodocdatubiit myTh; Jl: cynepokcuaaucMyTasa, KaTauasa, riayra-
THUOHIIEPOKCHU1a3a, TIyTaTHOHpeayKTasa; E: 2,3-nmudocdormuuepar;.

na camocmoamenvnoit padbomoi:

31-A,b,B, T, L. 32-A,b,B, I, . 33-A,b,B, 1. 34-T.
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JladopaTopHas padora (60 MuHYT)
HNHcTpyKUIMA K NPAKTHYECKOMY 3aHITHIO

Pa6ota 1. Byghepnuvie ceoiicmea cvléopomku Kposu

B cpiBopoTKe KpoBH (DYHKIIMOHHPYIOT OMkapOoHaTHas, OenkoBas U QocdarHas OydepHbie
CUCTEMBI.

Ipunyun memooa. Tutpyrot 0,11 pactBopom HCI 1 mi ceiBopotku kpoBu (1-s1 mpobupka) u
1 M1 Boabl (2-s1 mpoOUpKa) 1Mo HHAUKATOPY OpomMpeHoI0BOMY cuHEMY (110 1 Karie B KaKIyrO Mpo-
OUpKy) 10 KenToil okpacku. CpaBHUBAIOT pe3yIbTaThl TUTPOBAHUS.

PesyabTarel: Vi= Vo=

BriBOI:

Pabora 2. Tumpomempuueckuiit memoo onpeoeneHus wei04Ho20 3anaca Kposu

KonnyectBOo Bcex OCHOBaHMH KpOBHM, B TOM YMCJIE CBSI3aHHBIX C TE€MOIJIOOMHOM,
0003HaYaeTcsl MIETIOYHBIM 3aIacoM IETHbHONH KPOBH. DTa BEMYMHA HE COOTBETCTBYET PE3EPBHOM
IIEJIOYHOCTH KPOBH, T. €. KOJIMYECTBY XUMHUECKHU CBA3aHHOMU IJIa3MOH yIriIeKUCIOTHI Ipu 40 MM ee
HaIpsDKEHUs, a BCEerJa 3HaUUTEIbHO IIPEBBIIIACT €€.

Tpunyun memooa. K uenpHo#i kpoBu 100aBIsOT 3aBegoMo Oombiee koiaudectBo HCI, koro-
pasi HeUTpaau3yeT BCE IIEJI0YHbIE KOMIIOHEHThI. VI30bITOK KHUCIOTHl OTTUTPOBBIBAIOT ILIEJIO0YBIO, 3a-
KaH4YMBas TUTPOBAaHUE B TOUKE 3KBMBajeHTHOCTU npu pH = 5,0. 310 3HaueHue pH coorBercTBYET
M302JIEKTPUYECKUM TOYKAaM OCHOBHBIX OEIIKOB KPOBU — alIbOYMHHA, TTI00yIMHA U Tiio0uHa. B cpe-
1e, OJIM3KON K M303JIEKTPUYECKON TOUKe, OSJIKM HEeyCTOWYMBBI U JIETKO BbINAJAlOT B ocanok. Ilo-
3TOMY O KOHIIE THUTPOBAHHS CYHST [0 INOMYTHEHMIO PacTBOpa W BBINAJEHUIO XJIONbEB O€JKa.
OOBIYHO OKOHYAHUE pPeakUUu (MOMYTHEHHUE) MPOUCXOJUT PE3KO ¢ 100aBICHHUEM OJHOM Karuiy Lie-
nouu. lllenounoil 3amac KpoBH BbIpaXKarOT B MUJUIMAKBUBAJIEHTAX LIEJIOYM U COOTBETCTBYET KOJIU-
4ecTBY cBsi3aHHOW ocHoBaHusiMu KpoBu HCI B mepecuere Ha onuH autp kKpoBu. OHU3HOIOTHUECKHE
npesernsl Koebanui menovnoro 3amaca kpoBu — 100—115 maks/m.

Xoo pabomer. K 10 ma 0,011 HCI no6asnstor 0,2 Mi1 KpOBH M TIIATENFHO MEPEMEIIUBAIOT.
[Ipo3paunslii Oypselii pacTBop TUTpYIOT M3 MHuKpoOropeTku 0,1H NaOH no pesko HacTymaromero
noMyTHeHUs. OTMEUaloT KOJIMYECTBO IIEI0YH, IOoLIeIIee Ha TATpoBanue. Vo{mi) = .

[IlemouHoOM 3amac KPOBH PACCUYUTHIBAIOT MO (hOpMYIIE:
X (moxB/1)=(1-Vr)-0,1-1000/0,2,

rae 1 — xomuuectBo HCI, B3sToi /Ui anHanu3a u BeipakenHoi B 0,1H KoHIeHTpanuu, M, Vi —
00BEM IIENOYH, U3PACXOAOBAHHBIN Ha TUTpoBaHue, M, 0,1 — KOMMYecTBO MIKB B 1 MII mmienouwu,
0,2 — KOIM4ecTBO KPOBH, B3ATOE JUIst aHaimu3a, M1, 1000 — 1 iuTp KpoBw.

PesyabTartsl: V=

Pacuér:

BbiBoa:

Pa6ora 3. Konuuecmeennoe onpedenenue xnopuooe é kposu no Jlesuncony

XJ0p HAaxOIUTCS B OpraHM3ME B OCHOBHOM B HOHM3MpOBaHHOW (opme. XIOpUI-UOH —
IJIaBHBIA BHEKJIETOUHBIA aHMOH. AHHMOHBI XJlOpa — HamOosee BaXKHbIE OCMOTHYECKH AaKTHUBHBIC
KOMITOHEHTBI KPOBH, JIUM(BbI, CIMHHOMO3T0BOM *kuakoctu. Coaeprkanue xJjiopa (XJIOpUA-HOHOB) B
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CBIBOPOTKE KPOBHU MPAKTHYECKU 3IO0POBBIX B3POCHBIX JroJeH cocraBiser 95-105 mmonw/n. B
IUIa3Me M CHIBOPOTKE KPOBU I'PYIHBIX JeTEi KOHICHTpALUs XJIOPUI-HOHOB B HopMe paBHa 80-140
MMOJIB/I.

Ipunyun memooa. ApPreHTOMETPHYECKHNA OCAJOYHBIA METOJI OCHOBAaH Ha CIOCOOHOCTH
MOHOB cepedpa 00pa30BbIBaTh C HOHAMU XJIOpa HEpacTBOpUMbIE coyid. KomuuecTBo ocakIaroniero
BemtecTBa (AGNO3) 3KBUBAJICHTHO COACPKAHUIO XJIOPU/I-HOHOB.

[IpoBoAsT TUTpOBAaHUE XJIOPUI-MOHOB KPOBU a30THOKHUCIBIM cepeOpoM B MPUCYTCTBUU HH-
nukatopa KoCrOs. Tlo mocTvkeHWM 3KBUBAJICHTHON TOYKHM TUTPOBAHUS M30BITOK MOHOB cepedpa
o0pa3yeT ¢ HHIMKATOPOM COCTMHEHHE KUPMUIHO-KpacHOro 1Beta (Ag2CrOa).

Xoo pabomwi

1. Ocaxpagenue O0enkOoB KpoBH.B AByx mpoOupkax roToBAT CMECh PaCTBOPOB: 5 Ml
0,45% ZnSO4 + 1 mx 0,11 NaOH. 3arem B 1-10 mpoOupky BHOCAT 0,1 MIT CBIBOPOTKH, BO 2-10 (KOH-
TposibHYI0) — 0,1 Mit H2O uer. [TpoOupku HarpeBaroT 3 MUH HaJl IiIaMeHeM cnupToBKU. [locie 3to-
T0 COAEPKUMOE MPOOUPOK HIBTPYIOT B KOJIOOUKH uepe3 BaTy. Ocalok Ha BaTHOM (UIBTPE MPOMBI-
BaIOT JIBa pa3a Bojo# (1o 3 mu).

2.0caxnenue nonoB xaopa B npucyrctBuu KoCrOs. K ¢unbrpary npunusaror
2 xarumm 1-2% pactBopa K2CrO4 u tutpytot pactBopom AGNO3 10 U3MEHEHHsI )KENITOro 1IBETa pac-
TBOPA B KUPIUYHO-KPACHBIH.

Pacuem. N3 obbema (mn) AQGNOs, momeamiero Ha TUTpoBaHue omnbITHOrO pactBopa (Vo
(mi1)), BeruntaroT 00beM (M) AgNO3z, nomeamuii Ha TUTpoBaHUE KOHTPOJIS (Vionrp (MIT)), U pa3HU-
1y yMHOXaroT Ha 0,355, ecnu pe3ynpTaT BbipaxatoT B Mr xsopa Ha 0,1 mi kpoBu. [l BeIpaskeHuUs
B MI'% MOJy4eHHYIO BEIMYHHY HYXHO YMHOXHTh Ha 1000. Koadduuument nepecyera B eTUHHULBI
CHU(mmomnw/n) — 0,282.

C (MMOHB/H) = (Von - VKOHTp) '0,355 -1000 '0,282,

PesyabTartbl: Vo= Vom=
Pacuér:

BoiBoa:
Iloonuce npenooasamensi:

30. TEMA: BEJIKM IIVIA3MbI KPOBU. CUCTEMA CBEPTBIBAHUS KPOBM.
IJIEKTPO®OPE3 BEJIKOB IIVIA3MbI KPOBU. OITPEJEJIEHUE
COJAEPKAHUS KAJIBLUSA B IIVIASBME KPOBHU

AKTYaJIbHOCTDb TeMbI

Hapsny c¢ onpenenenuem o0uiero 6enka mniaasMbl KPOBU BaKHOE IMAarHOCTUYECKOE 3HAUCHHE
MMeeT BbISICHEHHE KOJIMYECTBEHHBIX B3aMMOOTHOLICHUNA MEXIY OTIAENbHBIMU (paKLUsIMHU OEIKOB.
Ha 3aHATUM CTYIAEHTHI 3HAKOMSATCS C 3JIEKTPO(YOPETUYECKUM pa3/ieleHHUEM OENKOB CHIBOPOTKU
KpPOBH, MPOBOJAT KOJMYECTBEHHYIO OLIEHKY IpoTenHorpamMm. Tema «l'emocta3. Cucrema CBEpPTHI-
BaHUS KPOBW» — TPAJULUOHHO CIIOKHAS JUIsl CTy/AEeHTOB. [loHMMaHue MpoIeccoB CBEPTHIBAHUS
KpOBH U (UOPHHOJIN3a — OCHOBA JJIS JAaJbHEUIIET0 U3y4yeHHs] BOIIPOCOB AMATHOCTHKH, JEUCHHUS,
npoduIakTUKU TPOMO030B (TPoMO0IMOO0IHIT) U TeMOpparui.

ean 3ansaTUs

O3HaKOMUTKCS C IPUHIUIIAMH HCCIIE0BaHUs OETKOBOTO COCTaBa KPOBH, OHATH IUATHOCTHU-
YECKOE 3HAUYCHHE OMPE/IECTCHUS KOJIMUECTBEHHOTO COOTHOIICHHS OETKOBBIX ()paKIUidi U OTAEITbHBIX
0enKoB TuIa3Mbl KpoBH. [1oMyduTh MpeAcTaBIeHUE O MEXaHU3MaX reMOocTa3a U U3y4uTh (PYHKIIHO-
HUPOBAHUEC CUCTEMBI CBCPTBIBAHW A KPOBH.
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TpeOoBaHMsl K HCXOAHOMY YPOBHIO 3HAHUI
na nonnozco yceoenus memvi HeOOX0OUMO NOBMOPUMND U3

—  obweil xumuu.

*  TUTPOMETPUYCCKHUE METOJIbI aHAJIN3A;

—  OUOOpeaHUYECKOU XUMUU:

"  «UTpATHAs KPOBHY;

— HOpMmanbHou usuonozuu:

"  TeMocTas;

—  OuO002UYECKOU XUuMUuu:

*  (U3NKO-XMMHUYECKHE CBOICTBA OCITKOB, METO/IbI Pa3/ICiCHUs OCITKOB (BHICATMBAHHE, DIICK-
Tpoopes), KOTUIECTBEHHOE ONPE/IeIICHHE OelIKa MIa3Mbl KPOBU;

*  (epMeHTHI.

JlJ1s1 IpoBepKHU UCXOHOI0 YPOBHS 3HAHUI OTBEThTE HA CJIeAyIOlHe BONPOCHI:
1. Uto monuMaroT noj remocrazom? Bujsl remocTasa.
2. Yo Takoe «1UTpaTHasi KpOBb»?

Bonpocs! nu1s1 06cyxneHus

1. benku ma3mel kpoBu. OCHOBHBIE O€TKOBBIE (hpaKUUu: albOyMUHBI, MIOOYIHHBI, GUOpHU-
HOTeH (coaepKaHue, QyHKINH); aTb0yMUHO-TIIO0YITMHOBBIN KOA((OUIIMEHT U €r0 JHarHOCTHYECKOE
3HaueHue. brojoruueckas poiib U AMArHOCTUYECKOE 3HAUYCHUE HEKOTOPBIX OCJIKOB IJIa3Mbl KPOBU
(ranTorioOuH, TpaHcheppuH, HepyIoIIa3MUH, UHTHOUTOPHI TpuricuHa, C-peakTUBHBIN OCJIOK, HH-
TeppepoH, KPUOTTIOOYIHUHBI).

2. DepMeHTHI I1a3Mbl KPOBH (CEKPETOPHBIC, HHIUKATOPHBIE, SKCKPETOPHEIE). J{narnoctuye-
CKO€ 3HaUY€HHUE OTNpeAeNICHUsI aKTUBHOCTU (DEPMEHTOB IJIa3Mbl KPOBHU.

3. IlpencraBnenue o remocTase (ONpeaeiIeHne, CTPYKTypHO-() YHKIIHOHAIbHBIE KOMITOHEHTHI,
COCYAMCTO-TPOMOOIIMTAPHBIM W KOAryJlALHUOHHBIA TemocTa3). Cucrema CBEpPTHIBAHHUS KpPOBU
(pyHKIIMOHANBHBIE 3BEHbS U MX OMOJIOTHYecKast poib). IIpeacraBienue o HapymIeHUAX QYHKIHO-
HUPOBAHUS CUCTEMbBI CBEPTHIBAHUS KPOBHU.

4. CgaeprbiBaroliasi cucteMa (KOMIIOHEHTBI U MX MPOUCXOXKICHUE), TeMOKOArysmus (ompe-
neneHue, ¢a3pl U UX MPOJOJIKUTEIBHOCTh, HCTOYHUKN TPOMOOIIAaCTUHOB). BHemHMi n BHYTpeH-
HUN MEXaHU3MbI CBEPTHIBAaHUS KPOBH.

5. Buramun K (xumuueckas mpupoja, pa3HOBUIAHOCTH, PUPOAHBIE UCTOYHUKH, POJIb B Te-
MOKOAryJisilun).

6. AHTHMKOAaryisHTHas cucreMa, Kjaccuukanus (pU3NOoIOrnYecKUX aHTHUKOArYJISIHTOB: Mep-
BUYHBIE U BTOPUYHBIE (IPEICTaBUTENN, MEXaHU3M JelcTBud). [IpeacraBnenne 00 UCKYCCTBEHHBIX
aHTUKOATryJITHTaX MPsIMOTO U HENPSIMOTO JEHCTBUS.

7. ®dubpuHOIUTHYECKAs cHCTeMa, MeXaHU3Mbl pubdpuHonusa. [lnazmMuHoBas cucrema (KOM-
MOHEHTHI M UX MTPOUCXOKICHNE, MEXaHU3M JIeHCTBUSA).

JluTepaTtypa AJs IOATOTOBKH
OcHoBHas
Buonoeuueckan xumus / B. K. Kyxra [u ap.]. Mocksa : bBuaom ; Munck : Acap, 2008. C. 551-585.
Buonoeuueckas xumus / A. J1. Taranosud [u ap.]. Musck : Bei. nik., 2013. C. 395-402, 521-541.
3. Koncnexm nexuwuii.

N =

JlonmoJiHUTeILHAS
1. Hsanos, E. I1. PyxoBoncto mo remoctasuosnioruu / E. 1. IBanoB. MuHck : benapycs, 1991. 304 c.
2. Bacunvkosa, T. B. MonekyisipHble MEXaHU3MbI remocTasa: yued. mocobue / T. B. BacunbkoBa. MuHCK :
MI'MU, 1999. 57 c.
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3ajanus 1J151 CAaMOCTOATEILHON padoThl

3aoanue 1. HazoBuTe MHAMKATOpPHBbIE ()EPMEHTHI KPOBH M IMOSCHUTE MX TUATHOCTHYECKOE
3HAuYEHHUE.

3aoanue 2.
2.1. Hanuiute cxeMy BHYTPEHHErO IyTH CBEPTHIBAHUS KPOBH.
2.2. 3anmoMHHTE aKTUBATOPHI pakTopa XaremaHa.
2.3. Ha cxeMe BHEIIHEr0 MeXaHHM3Ma CBEPTHIBAHMS KpPOBU 3aMEHHTE 3HaK BOIpOca
COOTBETCTBYIOUIMMHU (haKTOPaAMH.
?

@. VII —l—> d. Vlla
\?

d.IX D —>
d.1Xa- 7 l D11 DubpuHOreH

?-0.Va——>

DudpuH |

BHemiHuii MexaHU3M CBEPTHIBAHUS KPOBHU
3aoanue 3. HazoBute ButamMuH K-3aBrcumMbie pakTOpbl CUCTEMBI CBEPTHIBAHUS KPOBH.

3aoanue 4. YmMeiite 00BbSICHUTE MEXaHU3M JICHCTBUS OCHOBHBIX (DU3MOJOTMUECKUX aHTHKOA-
T'YJISIHTOB.

4.1. BeiGepute u3 MpUBEACHHBIX (PU3HOIOTHUECKUX aHTUKOATYJISTHTOB!

A. IlepBuunsle. 1. ®ubpuH. 4. Ilpotennsr Cu S.
b. Bropuunsle. 2. Aatutpom6us Il11. 5. a2-Maxkporino0ysuH.
3. 'enapuH. 6. IHrubuTop myTH TKaHeBOro ¢akTopa.

7. ITpoaykTsl nerpaganuu GpuoOpuHa.

4.2. OTBeTbTE HA BOIPOC: MOYEMY Y TOMO3UTOTHBIX HOBOPOXKACHHBIX C MyTalllel reHa mpo-
tenHa C HaOiolaeTcs paclpoOCTPaHEHHbIM TPOMOO3 BHYTPEHHUX OPraHoOB (BpPOXJIEHHAasi MOJIHUE-
HOCHas nypiypa)?

4.3. OTBeTbTE Ha BONPOC: MOYEMY NpU OaKTepUaTbHBIX MH(PEKIMSIX, BHI3BAHHBIX HEKOTOPbI-
MU CTPENTOKOKKaMu, Habmonar0Tcs Auddy3HbIe KPOBOTCUCHUS?

3aoanue 5. HazoBUTE OpUEHTUPOBOYHBIE TECTHI KOATYIOTPAMMBI, XapaKTePU3YIOIIHE:
A. OO1iee cocTosIHME CBEPTHIBAHUS KPOBH. I'. AHTUKOAryJISIHTHYIO CUCTEMY.
b. CocrosiHue oTnenpHBIX a3 TeMOKOATyISAIINH. B. Iloctkoarynsiuonnyto ¢asy.
. Cucremy ¢pubpuHOIHU3A.

IIpasunvrocme pewienuii npogepvme, CONOCMABUSE UX C OMBEMAMU.
IIpoBepbTe Bamu 3HaHUs (CAMOKOHTPOJIb YCBOEHUSI TeMbI)

3aoanue 1. AMbOyMUHBI MJ1a3MbI KPOBU XapaKTEPU3YIOTCS:
A. Xopomieit paCTBOPUMOCTBIO B BOJIE.

b. MonexynapHoii Maccoii okono 70000 [a.

B. Conepxat MHOTO TUKapOOHOBBIX AMHUHOKHCIIOT.
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I'. He sBISITOTCS TIIMKONTPOTEMHAMH.
J1. Coneprkanue B mia3Me KpoBU B HOpMe cocTaBisieT 35-50 /1.

3aoanue 2. Ykaxure omrO0uHOE yTBEPKACHNE. ATTbOYMHHBI IJ1a3Mbl KPOBU:

A. CUHTE3UPYIOTCS B 9PUTPOLIUTAX.

b. CpaBHUTENBHO OBICTPO OOHOBIISIOTCSI.

B. Urparot BaxXHYIO poJib B CO3JaHUHU OHKOTHUYECKOTO JAAaBJICHHUS.

I'. BeimonHs0T pois 0EIKOBOT0 pe3epBa OpraHmu3ma.

J1. OCylecTBIsAIOT TPAaHCIIOPT META00IUTOB (KUPHBIX KUCIIOT, OMIMpyOUHA, albJOCTEPOHA,
Ca?") u nexapcTBEHHBIX BELIECTB (AHTUOMOTHMKOB, CYJIb()DAHUIAMUIOB, CATHIMIATOB, GapOUTypa-
TOB, CEPJIEUHBIX INIMKO3UIOB U JIp.).

3aoanue 3. T 1oOyIMHBI TU1a3MbI KPOBH XapaKTEPU3YIOTCS

A. BoJbIIMHCTBO TTI00YIMHOB — TIIMKONPOTEHUHBI.

b. meroT 60bITyt0 MOJIEKYIISIPHYIO MAacCy B CPABHEHUH C AIbOYMUHAMH.

B. MHorue rio0ynuHbl — CpaBHUTENBHO THAPOPOOHBIE OCNIKH.

I'. BeimagaroT B 0cafok ToJbKO B HackiieHHOM pactBope (NH4)2SOa.

J1. ®usnonornueckre KOHIICHTPAIIUYU TII00yIMHOB B 1ia3Me kpoBu — 20-35 1/

3aoanue 4. Yxaxute BepHble yTBepKIeHUs. [ T00yIMHBI M71a3Mbl KPOBU:

A. [IppyHUMAaIOT y4acTue B CO3JaHUU T'YMOPAJIIBHOIO HIMMYHHUTETA.

b. OcyiiecTBis0T TPaHCHOPT OPraHUYECKUX BEIECTB (METa00IUTOB, TOPMOHOB, BATAMHHOB).
B. OcymecTBisioT TpancnopT katuonos (Cu?*, Fe®*, Mg?* u ap.).

I'. SIBnst0TCSl HHTUOMTOPAMU IPOTEOTUTUYECKUX (PEPMEHTOB.

. Urpatot BeAyIIyro pojib B CO3JaHUA OHKOTUYECKOTO JaBJICHUS.

3aoanue 5. Kaxue QpyHKIMH BBIOIHSAIOT IPUBEACHHBIC HIDKE TII00YIMHBI KPOBHU?

1. llepynomia3MuH. A. VuactByer B TpaHcmopte xenesa (Fe®*) mo xposeHOocHOMY
2. TpancdeppuH. pyciy.

3. ap-Makporino0ynmuH. b, Beayimas posis B TpaHCIIOpTE MEIH K TKAHSIM.

4. T'anrrorinoOuH. B. O6namaeT oxcua3HOM aKTUBHOCTBIO.

I'. CBs3pIBaeT U TPaHCHOPTUPYET CBOOOJHBIN I'eMOIIOOMH Ija3-
MBI B KJIIETKH PETUKYJIO3HIOTEIHS.

J1. Marubupyer nporeoquTHyeckue GepMeHTbl KpOBH (TPHUIICHH,
XUMOTPHIICUH, TPOMOUH, TUIa3MHUH, KAJUTUKPEUH).

3aoanue 6. Kaxue U3 MpUBEICHHBIX YTBEPKACHUH XapakTepu3yloT C-peakTUBHBIN O€TI0K?

A. Jlaet npenunurat ¢ C-nonucaxapuoM MHEBMOKOKKA.

b. Cocrout u3 6 cyoweaunuil ¢ mosiekysipHoit maccoit 23000 [la kaxaasi.

B. IIocTOsSIHHO B MajbIX KOJIMYECTBAX COJEPIKUTCS B KPOBH NPAKTUYECKH 30POBBIX JIIOJEH.

I KoHuenTpauuss B IUIa3M€ KpPOBH MPHU BOCHAJECHUM WM HEKPO3€ TKAHEH MOXKET
yBesnnuuBaThes B 20-25 pas.

J. SIBnsiercs mapanpoTEUHOM.

3aoanue 7. B mpouecce TpomM0000pa3zoBaHUS pa3MyalOT BHEIIHWA W BHYTPEHHUH NyTH
CBepThIBaHUS KpoBU. Ha KakoMm sTare cBepThIBaHUS KPOBU OHU HE COBIAIAI0T?

A. TlpeBpaiienue npoTpoMOrHa B TPOMOUH.

b. IlpeBpamienne ¢pubpuHorena B puOpHH.

B. O6pazoBanue npoTpoMOrHa3bl (AKTUBHOT'O TPOMOOILIACTHHA KPOBH).

I'. Petpakuust KpoBsiHOTO TpomOa.

J1. IIpeBpanienne mia3aMMHOT€HA B IJIa3MUH.

3aoanue 8. Kakoe u3 npuBeICHHBIX YTBEPXKICHUI HE XapakTepHO A pakTopa Xaremana?
A. SIBnsieTcst CEpUHOBOM MTPOTEA30M.
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b. AxTuBUpYyeTCS KaTUIMKPEUHOM.

B. AxTuBHpyeTCs IpU KOHTAKTE KPOBU C UYKEPOAHON MOBEPXHOCTBIO (CTEKIIO, KAOJIUH).
I'. AkTuBupyercss TpPOMOOLIUTAPHBIM TPOMOOIIJIACTHHOM.

J1. AKTUBUpYETCS] TKAHEBBIM TPOMOOILIACTHHOM.

3a0anue 9. Pacmonoxure B TPaBUIBHOM TOPSAKE COOBITHSA, NPOUCXOIAIIME NpHU
oOpa3zoBaHuM (GUOPUHOBOTO CTyCTKA.

A. ObpazoBanue remns pubpuHa.

b. Crabunuzanus noiaumepa pubpuna (obpasoBanue Gpudbpuna l).

B. Ormennenne ot ¢pubpuHorena ¢pudpuHonentuioB A u B.

I'. Cxatue rens.

J. O6pa3zoBanue ¢udpuna S.

3aoanue 10. Habmogaemas pu HaciIeaCTBEHHOM HemocTarounoctu (akropa Xl mosbimen-
Hasi KPOBOTOYMBOCTH OOBSCHSIETCS HEBO3MOKHOCTHbIO 00pa3oBaHHs CTaOMIBHOrO (GprUOPHHOBOrO
cryctka. KakoBa posib MmjIa3MeHHO# TpaHcriiyramMmuHasbl (puOprHa3sel) B 00pa30BaHUU T€MOCTATH-
gyeckoro Tpomba?

A. Yyactue B cuHTe3e (puOpUHOTeHa B TICUCHH.

b. YuacTtue B 06pazoBanuu GpubOprH-MOHOMEpA.

B. Yuactue B o0Opa3zoBaHiM pacTBOPUMBIX (PUOPUH-MOHOMEPHBIX KOMILJIEKCOB.

I'. Yyactue B KOBaJeHTHOH cuInBKe (PUOPHUHOBBIX MOJIEKYI.

J1. Yuactue B peTpakiiuyu reMocTaTuieckoro Tpomoa.

3aoanue 11. I'nnoButamuHo3 K conpoBok1aeTcsi MOBBILIEHHOW KPOBOTOUMBOCTHIO. KakoBa
poib ButamuHa K B remokoaryssiuun?

A. HeoOXoaum ISl aKTHBAIMH CBEPTHIBAIOIICH CUCTEMBI TIOCTIE TIOBPEKICHHUS COCY/IA.

b. HeoGxoauMm Ui OAHOBPEMEHHOI'O aKTUBUPOBAHMS CBEPTHIBAIOIIEH U MPOTHUBOCBEPTHIBA-
IOILIEN CHCTEM.

B. YuactByer B mocrcunteTnueckom coszpeBanuu I, VII, IX u X dakropoB cBepThiBaHus
KPOBH.

I'. YuacTByeT B CBA3BIBAHUN MOHOB KaJIbLU.

J1. YuactByert B cuntese V u VI pakropoB cBepThIBaHUS KPOBH.

3a0anue 12. Buibepute INpaBUIbHBIE YTBEPXKACHHUS, XapaKTEPHU3YIOLIME YydacTHEe HOHOB
kaneius (¢. 1V) B remokoarynsuuu:

A. SIBnsir0TCSA BTOPUYHBIMU IIOCPEAHUKAMU B IEHCTBUU PsAJla TOPMOHOB.

b. CtumynupoBaHue MpoOLECCOB MEPEKUCHOTO OKUCIEHUS JIUITUIOB.

B. CBs3biBaHMe Ha TPOMOOIUIACTHHAX KaJbIM-3aBUCUMBIX (DAKTOPOB CBEPTHIBAHHS KPOBH
(). X, . X, . VI, . ).

I'. Crabunusanus CTpyKTypbl TPOMOOILTACTHHOB.

J1. AKTUBHpOBaHUE HEKOTOPBIX (DAKTOPOB CBEPTHIBAHUS KPOBH.

3aoanue 13. lepunut anturpom6buna |l — yvactas npuumna Tpom6030B. KakoBa aHTHKOA-
T'YJISIHTHas poiib aHTuTpomMOuHa 11?7

A. O6pazoBanre HEOOPATUMOTO KOMILJIEKCA C TeMapruHOM.

b. Uurubupyet Butamut K-3aBucumoe kapOOKCHIMPOBAaHHE OCTATKOB IIyTaMaTa.

B. HeoOpaTtimo HHAKTUBHUPYET OOJIBIIMHCTBO CEPUHOBBIX ITPOTEA3 CBEPTHIBAIOILIEH CHCTEMBI.

I'. 3aTpynHsieT cBsi3bIBaHUE (PAKTOPOB CBEPTHIBAHUS HA TPOMOOIIIACTHHAX.

J. Paspymaer V u VIII paxTops! cBepThIBaHUS KPOBH.

3aoanue 14. Uto onpenensieT MPOTUBOCBEPTHIBAIOIIYIO aKTUBHOCTh TemapuHa’?
A. CBs3bIBa€T UOHBI KaJbIHUA.
b. AxtuBupyet antutpomOuH 1.
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B. Obpa3yer HecTaOUIIbHBIE KOMIUIEKCHI ¢ HEKOTOPHIMHU (DAKTOpaMH CBEPTHIBAIOIICH CHUCTE-
MBI, BEIKJTIOYAsi UX U3 TPOIECca FTeMOKOATyISIUH.
I'. OcymecTBiseT HeepMEeHTATUBHBIA (PUOPUHOIIN3.

J. Uarubupyer ButamuH K-3aBucuMoe kapOOKCHIMPOBAHUE OCTATKOB IIIyTaMaTa IMPOTEHHOB
Cus

3aoanue 15. OTbGepuTe T€ TPOTCONUTHICCKUE (DEPMEHTHI, IPH ACHCTBUU KOTOPBIX BO3MOXKHO
MpeBpalleHNE MIa3MUHOT€HA B IJIA3MUH:

A. TkaHeBbII aKTUBATOP MJIA3MUHOTEHA. b. Ypokunasa.

B. IIpoteun C (S). . a2-MakpornoOynuH.

I'. ao-AHTHIIIA3MUH.

3aoanue 16. Pacionoxure B MpaBUIBHOM HOPSIIKE COOBITHS, TPOUCXOSIINE IPH (PUOPUHOIH3E:
A. IIna3MuHOTeH Ocax1aeTcst Ha GUOPHUHOBBIX HUTSIX.

b. TkaHeBbIil aKTHBATOP MJIa3MUHOT€HA aKTUBUPYET IJIa3MUHOTEH.

B. TkaHeBbIil aKTHBATOP IUIA3MUHOTCHA CBS3BIBACTCS C PUOPUHOM.

I'. [Ina3sMUHOTeH NpEeBpaIaeTCs B IUTA3MUH.

J. ITna3mun ruaponusyet GuOpHH.

OTBeTHI K pelIeHUuI0 3aJaHUil

na camocmoamenvnoit pabomoi:

41A—2,3,4,56;b—1,7.

5. A — 1) Bpems cBepThiBaHUs KpoBH 10 JIu-Yaiity; 2) Bpemst pekanbiudukanyuu; b — | gha-
3a: aKTUBHPOBAaHHOE yacTHuHOe TpomboriactuaoBoe Bpems (AUTB), Il ¢aza: mporpoMOHMHOBBII
unaekc (ITTH), mporpomOuHoBeIid Tokazatenb; |l ¢asza: 1) xonmmyecTBo (ubOpuHOTEeHa; 2) aKTUB-
HOCTh (ubpuHasel; B — 1) perpakuust Tpom6a; 2) reMaTokput Tpomo0a; I' — 1) TpoMOHHOBOE Bpemst
(TB); 2) TonepaHTHOCTH IJIa3Mbl K TeNapuHy; 3) akTuBHOCTh antuTpomOuHa lll; I — dbubpunonu-
THYECKasi aKTUBHOCTbH (CIIOHTAHHBIN (UOPHUHOIIN3).

JlabopaTopnasi pa6ora (80 MuHyT)
HNHCcTpyKIMS K MPAKTHYECKOMY 3aHSITHIO

Pa6ora 1. lencuToMeTpus 3jieKTpodoperpaMMm Ha IeHCUTOMeTpe.

O3HakoMbTeCh ¢ ycTporcTBOM aeHcuTomeTpa.llomecture Ha pabouuii cros mpudopa mc-
clieIyeMylo dekTpodoperpaMMy TakuM o0pa3om, 4ToObl (ppakius anbOyMHUHOB ObLTa clieBa, T.K.
puOOp MPOU3BOAUT U3MEPEHHS ONTHYECKON TUIOTHOCTH CJIEBA HAIIPABO.

B nporpamme, ynpasistorneit npuOopom, BEIOEpUTE HOMED TOPOKKHU IIEKTPOPOperpaMMBl.
st narHOTO 0Opasma BeIOepHuTe KoMaHay «CKaHUPOBATh BhIACICHHOE». [Ipnbop B aBTOMaTHYe-
CKOM PEKHMME OTCKaHUPYET BBIOPaHYIO AJIEKTpOodoperpaMMy, OMpPeAeNIUT TPaHUIbl (ppakiuil U BbI-
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JIACT MX MPOIICHTHOE COOTHOIIEHHEe. B ciydae HeoOX0AMMOCTH TpaHHIlbl (PPAKIIMii MOYKHO BBICTa-
BUTBH ITYTEM HAKATHS JIEBOW KJIABUILIEH MBIIIKH.
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13 CMCKa BeiaEneHHEIS

[ToryyeHHbIE pe3yIbTATHI IEPEHECUTE B TAOJIHUILY.
bpaxus anbOyMHH | 01- TTIOOYJIHUH | O2- TIOOYINH B-rno6ynux Y-rs100ynuH

coJiepKaHue,
%

[To cooTHOMICHUIO (PpaKIUil ONPEIETUTE UX COOTBETCTBUE HOPME U TIPOU3BEANTE BBIUUCIIC-
HUE aIbOyMHUH-TIIOOYIMHOBOTO K03 duirerTa mo Gopmye:
cooepacanue anrboymunos, %

AT cooepoicanue 2nooynunos(cymma ecex enodynunosvix gpaxyuii), %

AnbbOymun-en006y1uno6wulll Kodghguyuenm — OTHOIIEHUE KOJIMYECTBA aTbOYMHUHOB K KOJIH-
9YeCTBY INIOOYJIMHOB B OMOJIOTHYECKHUX JKUIKOCTSX. B KpOBH BEIMYMHA aJIbOyMHUH-TIIOOYITMHOBBIH
kod¢duiimeHTa B HOpPME OTHOCUTENIBHO TOCTOsiHHa W paBHa 1,5-1,7. CHibkeHue anbOyMuH-
TIIOOYTMHOBEIN Kod(dHIMeHTa, XapakTepHOE JUISI MHOTHX MATOJOTHYECKHX COCTOSHUM, MOXET
OBITh CBS3aHO KaK C YBEJIMUYCHHEM aOCOIFOTHOTO KOJMUYECTBA TII00YIHHOB(MPH OCTPHIX U XPOHHYE-
CKUX BOCHAIUTEIIBHBIX MPOIleCcax), TaK U C YMEHBIIIEHHEM aOCOIIOTHOTO KOJIMUYECTBA albOyYMHHOB
(mpu LMppO3€e NeUeHH, TenaTHTE U APYTUX 3a00I€BaHUSIX ITEUCHH).

BoiBoa:

Pabora 2. ®oToMeTpus 3/110aTOB (paKkuuii Oenka

X00 padomui. Tlonocku aneTHILEIIONO03bI MPOMOKAIOT (PHIIBTPOBAJILHOM Oymaroi, okpa-
IIeHHbIe OeNKOBble (hpAKIMM BHIPE3AIOT U MOMEIIAIOT B COOTBETCTBYIOIME MPOHYMEPOBAaHHbBIE
MPOOUPKH C MIOUPYIOITUM PACTBOPOM (B 5 mpoOupok HanmuBaroT u3 Oropetku 1o 5 mi 0,1 H NaOH).
Yepes 20 MUHYT NPOTUB BO/IbI (KOHTPOJIb) ONPENEISIIOT ONTHYECKYIO INIOTHOCTh KaXK10I'0 pacTBOpa
Ha oroanexTpokanopumeTpe (ktoBeta 10 MM, kpacHbIi cBeTOGMIBTP ¢ A = 670 HM). 3Has onTHYE-
CKHE TJIOTHOCTU PACTBOPOB, COOTBETCTBYIOIINE KaX/10i (paKLiy, BEIYUCISIOT CYMMY ONTHYECKUX
TUTOTHOCTEH BCEX (PpaKIMii M paCCYUTHIBAIOT OTHOCHTEIIFHOE COJIepKaHue OelTka B KayKI0i (hpakiny,
BBIYHCIISIIOT aJTbOYMUH-TIIO0YTMHOBBIN KO PULIUEHT.

OnTuy. WioTH. 2r0aTa anboymuHa (E)

. o
Cymma ontud. miaoTHocTel () 100 %.

OtHocut. conepx. ansoymuHa (%) =
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Pe3yabTarhi:

aTbOYMUHBI | 01-TTIOOYIIHMHBI | 02-TJIOOYIUHBI | B-TII00YIHHBI | Y-TI00YITHHBI )2
E (ontuu.
TIJIOTH. )
OTtHoCHT.
cox-e, %
Pacuer: AT =
BoiBoa:

Pabota 3. Onpeodenenue cooepicanun Kanvyus 6 naazme Kpoeu

Kanbuuii urpaet BakHy0 pojib B OCYILECTBIEHHH MPOLIECCOB XKHU3HeAeATeNbHOCTH. OH BIus-
€T Ha MPOHHUIIAEMOCTh OMOJIOTHYECKHX MeMOpaH, BO30YyIMMOCTh HEPBOB M MBIIIIL, y4acTBYET B
HEPBHO-MBIILICYHOW MPOBOJMMOCTH, COKPALIEHUU U pacciabieHUHd MYCKyJaTypbl (B TOM 4ucCIe
MBIIIIBI Cep/IIia), CEKPETOPHBIX Mporeccax, (opMUPOBaHUU KOCTH U XPsIIa; BO3ACHCTBYET Ha 00-
MEH BELIECTB B KJIETKaX, SIBJISETCS BaKHBIM (PaKTOPOM I'eéMOCTa3a U MOCPEIHUKOM JEHCTBUS TOP-
MOHOB B KJIETKE.

KonnyectBeHHOE omnpeenieHre KajablMs B IUIa3Me KPOBU MMEET BaKHOE 3HAUYEHUe JUIsl Jua-
THOCTUKH psiia 3a00JIeBaHU U IpU HAOJIOJEHUH 32 XO/I0M JICUEHHUSL.

B HOpMe KOHIIEHTpaIus 001Iero Kaiblus B Iia3Me KpoBu — 2,2—2,6 MMOJIB/JI.

Ipunyun memooa. Nunukarop xpomoreH yepHbiid ET-00 oOpasyer ¢ KajibliueM COeMHEHUE Po-
30BO-(huoneroBoro 1Bera. [Ipu TuTpoBaHuu TpuiaoHoMm b (1Byx3ameleHHas HaTpueBas COJlb ITH-
JICHAMAMHUHOTETPAYKCYCHOM KHUCIIOTBI, 00pa3yrolias IpOYHbIe KOMIUIEKCH C HOHAMM KaJlblius) Ta-
KO0 OKPAlIEHHOTO pacTBOpa MPOU30HAET M3MEHEHUE OKPACKM B CHHE-PO30BBIHA IIBET B 3KBHUBa-
JICHTHON TOYKE, COOTBETCTBYIOIIEH CBSI3bIBAHUIO TPUIIOHOM b BCeX MOHOB KallbLis B pacTBOPE.

Xoo pabomwi. B konbouky nanuatoT 25 ma H20 u BHocaT 1 M ammuaunoro OydepHoro
pacTtBopa. 3aTeM IpUJIMBAIOT 1 M1 MccaeayeMOo M1a3Mbl KPOBH UM 2 KaIlJld MHAUKATOpa XpOMOI'€Ha
yepHoro. PactBop nmpuoOperaer po3oBo-(hroneToBblii 11BeT. 3ateM pactBop TUTpytoT 0,002M pac-
TBOpOM TpuiioHa b 10 cune-po3oBoit okpacku. [lo 00bemy Tpuiiona b, nmomeaiiero Ha TUTpOBaHUE,
PacCUMTHIBAIOT COJIEpKaHKUE KajblMs B IUIa3Me KPOBH.

Yo 0,002-40,8-100-0,245-V.
1

rae 0,002 — monsipHOCTB pacTBOpa TpuiioHa b; 40,8 — monexynspusiii Bec Ca; 100 — xoappuru-
eHT JuIs nepecueta B Mr%; 0,245 — koo duunent nepecuera B enunuipl CU (Mmons/i); 1 — o00b-
€M CBIBOPOTKH, B3AThIH JUIsl aHanu3a; V+—o0beM TpuiioHa b, n3pacxonoBaHHbIN Ha TUTPOBAHUE.

Pesyabrar: V; = Pacuer:

BriBoOa:

Iloonuce npenooasamens:
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31. TEMA: BUOXUMMUS IMTAHUSA. POJIb BEJIKOB, IUIIUAOB, YI'JIEBOAOB
N BUTAMHWHOB. KAYECTBEHHBIE PEAKIITUX HA BUTAMMWHBI.
KO/IMYECTBEHHOE OIIPEJAEJIEHHUE BUTAMMWHA C

AKTYaJIbHOCTbH T€MbI

Hcnonb30BaHWe THUINHM KUBBIMA OpPTaHW3MaMu O0O03HAYAETCS TEPMUHOM «ITUTAHHE.
PaznuyaroT Tpu BaKHEHWIITMX KaTETOPUH MJIM COCTABHBIX KOMITOHEHTA ITHIIH:

1) nuraTenbHBIC BEIIECCTBA — WUCTOYHUKH SHEPTHH U IUIACTHYECKOTo Marepuaia (Oenku, Jiu-
MTUJTBI, YTJICBO/IBI);

2) MUKPOKOMITIOHCHTBI MK — (BUTAMUHBI 1 MUHEPAJIbHBIC COCIUHCHHS, HEOOXOMMBIC IS
OMOXMMHYECKHX MTPOIIECCOB);

3) BOJIOKHHCTBIC CTPYKTYphl (HEIepeBapuBacMble MOJUCAXapUIbl, HEOOXOIUMbBIC IS
HOPMaJIbHOTO (DYHKIIMOHUPOBAHUS MHUILECBAPUTEIHLHON CHCTEMBI).

OcylimecTpieHe TeMA WIM HMHBIMH KOMIIOHCHTAMH IUINK, B TOM YHCJIEC HE3aMCHUMBIMU
(hakTOpaMH MMUTAHUS, CBOUX (DYHKIMI B OpraHU3Me IMPOUCXOUT Yepe3 OMOXUMHUUCCKHE TIPEBPAIICHHS.
[TonumaHnue TOro, KakuM 0OOpa3oM pa3IMYHbIE KOMITOHEHTHI THIIM BOBJCKAIOTCS B HUX, TTOMOXKET
OCMBICIIHTh HEOOXOIMMOCTh M CYTh COAQJIaHCHPOBAHHOTO IHTAHUS, CBOEBPEMEHHO DPAaCIIO3HABATh U
AaKTHBHO JICHCTBOBATh IPH CTOJb PACIPOCTPAHCHHOM B KJIMHHUYECKOHW IIPAKTHUKE COCTOSHHU
HEJIOCTaTOYHOro nuTaHus. Jledurmr 1o6oro BUTaMiHa BEICT K MOSIBJICHUIO CIICIM(PHYECKUX HAPYIIIe-
HUM peakiuii oOMEHa ¢ XapaKTepHBIMH KIMHHYCCKUMH TMPOSBICHUSIMUA. 3HAHUE KO(PEPMEHTHBIX
(GYHKIMH BUTAMUHOB B OpPraHM3Me TI03BOJISICT MMOHATh MEXaHU3MbI Pa3BUTHUS M IPO(UIAKTUKY TUIIO- U
ABUTAaMHHO30B M UCIIOJIb30BaTh BUTAMHHEI C MPOMUIAKTHUECKON U JICYCOHOM TIEITBIO.

ean 3ansaTus

3aKkpenuTh 3HaAHUA IO XUMHUYECKOW CTPYKType M MOJEKYJSIpHBIM MeXaHM3MaM Ouoyioruye-
CKOTO JIeHcTBHS KOpepMEHTHBIX ()OPM BUTAMHUHOB, BOBJICUCHHIO B METa00JIM3M JIPYTUX HE3aMEHH-
MbIX (pakTopoB nutaHus. CHOpMHPOBATH MPEACTABIECHUE 0 OMOXMMUYECKMX MEXaHU3Max UCIOJb-
30BaHMsI KOMIIOHEHTOB IHILMU JUI MOAJCPKAHUSA HOPMAJIbHOM >KU3HEIEATENbHOCTH OpraHu3Ma, o
MATOJIOTMYECKUX COCTOSTHUSAX HEOCTATOYHOTO NMHUTaHUs. [[03HAKOMHTB CTYyJEHTOB C METOAaMHU 00-
Hapy’>KeHHUsI BATAMUHOB U KOJIMYECTBEHHOI'0 UX ONPE/AEICHUS B MPOIYKTaX MUTAHUS.

TpeGoBanus K HCXOAHOMY YPOBHIO 3HAHM I

na nonnozo yceoenus memvi HeOOXOOUMO NOGMOPUMND U3

— OUO0Op2AHUYUECKOU XUuMuu:

" CTPOCHHME U CBOMICTBA TIETEPOLMKIMYECKHX COEAUHEHMM — MNHPUAMHA, NUPUMHUIUHA,
UppoJIa, THa301a, HoppHUpUHa, TapaaMMHOOEH30MHOM KHCIOThI, HHKOTHHOBOH KHCIIOTHI;

* OWOJIOTMYECKH AKTHBHBIE Ie€TEpOPYHKIIMOHAIbHBIE COCIUHEHUS OEH30JILHOTO U TeTepo-
LUKIMYECKOTO PAJIOB, META0OIUTHI U OMOPETYIISATOPHI;

— ouoxumuu:

* KO(pEPMEHTHI U UX POJIb B IIpOIECCaxX METa00IN3Ma;

* Ko(epMeHTHbIE (OPMBI BOIOPACTBOPUMBIX BUTAMUHOB M UX Y4acTHE B METa00IN3ME;

" IIyTH KaTa0oJIM3Ma 66HKOB, JKHUPOB, YITICBOJAOB B KJICTKAX.

I_I.]'[ﬂ MPOBECPKHU UCXOTHOI'0 YPOBHHA 3HAHUM BBLINOJHUTE cJeayrmue 3ajanus.

3aoanue 1. Kakoe 13 HIDKECIENYIONIMX BBIPAXKEHUH OTHOCHUTEIBHO MAHKPEATHUYECKUX (ep-
MEHTOB IPaBUIbHOE?

A. Bce OHU CEeKpeTHPYIOTCS B BU/I€ HEAKTUBHBIX MTPO(EPMEHTOB.

b. Bce oHM cekpeTHpyIOTCs allMHAPHBIMU KJIETKaMHU.

B. Bce oHU cexkpeTupyroTcsl B OTBET Ha XOJECIUCTOKUHHH.

I'. Ina onTuMansHOM akTUBHOCTH UM Tpebyetcs pH okoro 7.

J1. OHu Ba)XHBI TOJBKO JJIsl IEpEeBApUBAHUS OETIKOB.
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3aodanue 2. Kakoe U3 HIDKECIEAYIOMINX BhIPAKCHUH TIPaBUIIbHOE?

A. JleficTBUe aIpeHalIMHA U TJIIOKaroHa HAIpaBiICHO Ha YBEJIWYEHHE YPOBHS TIMKOTeH(OC-
dhopuiassl.

b. IHTEHCUBHOCTD pacCIICIIEHUS TJIMKOT€HA B COCTOSHUU HATOIIAK paBHA MHTEHCHBHOCTH
€ro CUHTE3a.

B. ledbochopunupoBanue rmUKOreHCHHTETa3bl B OTBET Ha JCHCTBHE MHCYJIUHA MPHUBOJHUT K
YBEJIMUYEHUIO €€ aKTUBHOCTH.

I'. tAM® — 3T0 BTOpUYHBIN OCPEIHHUK, KOTOPBIN 00pazyeTcs B OTBET Ha JCHCTBHE aJpeHa-
JIMHA U TJIIOKaroHa B IICYEHHU.

. ®ochopunupoBanue raukoreHpochopunasbl B OTBET Ha JACHCTBHE TITFOKATOHA YBEIHYU-
BaeT €€ aKTUBHOCTb.

3aoanue 3. KakoBa QpyHKIHS TOPMOH-IYBCTBUTEIIHHOM JIUTIA3bl B dKUPOBOU TKAHH?

A. I'unposn3yer ropMOH, KOTOPBIM y4aCTBYET B PACILEILNICHUH KUPa.

b. Cunre3upyer HOBBIE KUPOBBIE KJIIETKH U3 IIPOCTHIX KUPHBIX KACIIOT.

B. I'uaponu3syet TpHauuiaraIuueposasl ¢ 00pa30BaHUEM KUPHBIX KUCIIOT Ui JPYTUX KIIETOK.

. CuHTe3upyeT MJIMHHOLIETIOYEUYHBIE >KMPHBIE KHUCIOTHI JUIs CUHTE3a JIMIUIOB B JPYTUX
KJIETKaX.

3aoanue 4. Kakyro poib UrpaeT reHeTHIeCKuid (JakTop B TIEPCIEKTUBE JOCTIIKCHUS OIpeJIc-
nenHoro Beca tena? Yrto takoe rern Ob U kKakyro pojib €My OTBOST B PA3BUTHH OKUPEHHS Y YeJI0-
Beka? Kakue apryMeHThl MOYKHO MPUBECTH B TIOJIb3Y TOTO, UTO TOT I'€H CBSI3aH C KOHTPOJIEM Beca?

3aoanue 5. JlabopaTopHbBIM aHAIN3 MOCJIE THAPOJIM3a BEUIESCTBA BBIIBUI B THAPOJIM3ATE ajie-
HUH, pu003y 1 hocdopHyto Kucioty. KakoBa CTpyKTypa HCXOIHOTO BelecTBa?
A. Tlenrrun. b. Hykneo3ua. B. Mononykiieotun. I'. Ilenrozodocdar. [. Onurocaxapu.

3aoanue 6. BcmioMHUTE, YTO BUTAMUHBI IPUHUMAIOT y4acTHE B Tpoleccax MeTadou3Ma 1mo-
CJle X aKTHBAILIUU B KJIETKaX, T. €. IPEBPaIICHUs B KOQEPMEHTHYIO (opMy.

6.1. OOBscHHUTE, YeM PYKOBOJACTBOBAJICS Bpau, 3aMCHUB OOJHLHOMY HEHPOIECPMHUTOM IHPH-
JIOKCHH Ha UpuAoKcanbpocdar.

6.2. [Tonbepute COOTBETCTBYIOLIME MAPbl BATAMUH — KO(EPMEHT:

A.HA". 1. TIpon3BogHOE MUPUIOKCHHA.

b. TII®. 2. ITpousBonHoe pubodIaBuHa.

B. HS-KoA. 3. [IponsBogHOE THAMUHA.

I'. A/ 4. TIpon3BoIHOE HUKOTUHOBOM KUCIIOTBHI.
. TID. 5. IIpou3BOIHOE MAHTOTEHOBON KHUCJIOTHI.

Hpa@uﬂbHOCWZb pemeHuﬁ npoeepbnie, conocmaeue ux ¢ omeemamul.
Bonpocs! 1151 06cyxneHus

1. TlumeBas HEHHOCTh OENKOB, KUPOB, YIIEBOJAOB. POJIb BOJIOKHUCTBIX MOJMCAXapUIOB IS
paboTHI MUIIEBAPUTEITHFHOTO TPAKTa M OOMEHHBIX IPOLIECCOB B oprann3Me. HesameHnmbie (haKkTOphI
MUTAHUS.

2. DHeprus — noTpeOHOCTH, MPOUCXOXKICHNE M PACXOI0OBAHNE B OPTraHU3ME.

3. CuHApPOM HEIOCTaTOYHOIrO NMHUTAHHUS — MPHUYMHBI PA3BUTHS U XapaKTEpPHBIC MPOSBICHUS
KBaITOPKOpa U Mapa3Ma.

4. Xumuueckas mpupoja, KodpepMeHTHbIE (GOPMBI, MOJEKYJISIpHbIE MEXaHU3MBI JIEHCTBUS U
poJIb B Ipolieccax MeTabou3Ma BOJOPACTBOPUMBIX BUTAMUHOB: a) TuamuHa (B1); 6) pubodnasuna
(B2); B) mantoTeHoBo# kucnothl; T) HuanuHa (PP); a) mupunokcuna (Bs); €) dhonueBoit KHCIOTHI
(Bo); x) xobanamuHa (B12); 3) 6noruna (H); ) ackopobunosoii kucinotsl (C).

5. Xumuueckas IpuUpoaa, MEXaHU3MbI JEHCTBHS M POJIb B IpoLEccax MeTadoIu3Ma KUPO-
pactBopuMbIX BuTamMuHOB A, E, D, K.
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6. BurammHomonoOHbIe BemecTBa: OnodaBoHOUbI (BUT. P), XOnMWH, JUIOeBas KUCIIOTA,
napaaMUHOOCH30MHAas KHCI0Ta, BUTaMUH U, KapHUTHH, HHO3UTOJI, TAHTaMOBAast KUCIIOTA U Jp.

Jlutepatypa /15 NOATOTOBKHU
OcHoBHas1

1. Buonoeuueckaa xumus / B. K. Kyxra [u 1p.]. Mocksa : brrom ; Musck : Acap, 2008. C. 87-130.

2. bBuonoecuueckas xumus / A. J1. Taranoswd [1 ap.]. MusCk : Bem. mk., 2013. C. 332-358.

3. Koncnexm nexkuuii.

JonoaHurenbHast

1. Mappu P. buoxumus dyenoseka / P. Mapu [u np.]. Mocksa : Mup, 1993.

2. Moposkuna T. C. BuTaMuHBL: KpaTKoe PyKOBOJCTBO JJIsl Bpayel M CTYJICHTOB MEIUIMHCKUX, (hapMaKoJIOTr U-
yeckux u ononornueckux cnermanbrocte / T. C. Mopo3kuna, A. I'. MoiiceeHok. MH. : Acap, 2002.

Sanaﬂnﬂ JUIS1 CAMOCTOATEIbHOM paﬁoTbl

3aoanue 1. 3atOMHHUTE CYTOYHYIO OTPEOHOCTH YEJIOBEKAa B BUTAMUHAX, CYIIIECTBEHHOE CHHU-
KEHHE KOTOPO HEM30ESKHO MPUBOJUT K HAPYIICHUIO OMOXUMUYECKUX MPOIECCOB U PA3BUTHIO 3a-
OoseBaHuil. YMelTe Ha3BaTh MPU3HAKH TUITOBUTAMUHO30B.

1.1. Pemmre 3amauy. Kak Obuto ycraHomieHo, cuHIpoMm Bepuuke-KopcakoBa, mposBiisito-
HIUICST HApYIIEHHEM TOHYCa MBI KOHEYHOCTEH, CHI)KEHHEM YMCTBEHHOM CHOCOOHOCTH U JIe3-
OpHUEHTAIINCH, CBSA3aH C HApPYIICHHWEM IPOYHON CBs3W anmodepMeHTa U KopepMeHTa B (epMeHTE
TpaHckeToaaze. CUMITOMBI 3TOTO CUHAPOMA MOTYT MPOSIBIATHCA Y aJIKOIOJMKOB BCIEICTBUE CHU-
KCHHS TIOCTYIICHUS B OpraHW3M BUTamMHuHa. Ha3oBHTE 3TOT BUTAMUH U ero KodepMeHTHBIE (Hop-
Mbl. C kakuMu pepMEeHTaMu KpOME TPAHCKETOIa3bl paboTaeT 3TOT BUTAMUH?

3a0anue 2. YscHUTe 3Hepro3arparbl OpraHu3Ma B3pOCIIOrO YeJIOBEKa B COCTOSHUU TOKOS U
Ta0MIIBHOCTD 3TOTO TOKA3aTelsl B YCIOBHUSX MMATOJOTHH. YMEHTEe OOBSACHUTH, KyJa HCIIOJB3YeTCs
AT® B cocTOsHUU MOKOSA. 3allOMHUTE peabHbII U XKeJaTeabHbIN BKIaA B SHEPTONPOLYKIHIO OeI-
KOB, )KMPOB U YIJIEBOJIOB.

2.1. OtBetbTe Ha Bonpockl. Kak nmoctynaer opranusm ¢ 00pa3oBaBIIMMCS U30BITKOM aMUHO-
KHCJIOT, Koraa Bel moTpebiisiere ¢ muIeil Win B BHJIE MUIIEBHIX J00aBOK OOJbIIEee NX KOJHMYECTBO,
yeM TpeOyeTcs A1l CUHTe3a HOBBIX 0enkoB? OTIMYAOTCS JIM MEXaHU3Mbl HCIOIb30BAHUS N30BITKA
aMUHOKHCIIOT OT MEXaHM3MOB HCIIOJIb30BAHUS W30BITKA YIJI€BOJOB WJIM JUNUAOB? YKaXUTE 3TH
pasnuuus.

2.2. Beibepute npaBWIbHBIN O0TBET. MIcTOUHMKAaMU SHEPruu JUisl OpraHu3Ma 4ejoBeKa B CO-
CTOSIHUU TIOKOSI SABJIIOTCS:

A. Peansno — yrneBoast 60%. b. XKenarensno — ankoromns 3%.

B. PeanbHo — Oenok 15%. I'. XKenarensno — xxup 40%. 1. PeanbHo — ankoroins 0%.

3aoanue 3. 3aIOMHUTE, YTO CUHJPOM HEJOCTATOYHOTO MUTAHMSI IPOSBISAETCS B IBYX KIMHU-
yeckux (hopmax: KBalIMOPKOpE M Mapa3Me. YMelTe ykazaTh CXOACTBO U MPUHIMITHANBHBIE pa3iiu-
YU MEXTy HUMH.

3.1. Pemmre 3agauy. ¥ GOJbHOIO MOCJE OMEpalMy PE3eKIMU TOILIEH KHUIIKH, KOTopas Oblia
MIPOM3BE/ICHA JJISl YJAICHUs OMYXOJH, B TEUEHHE HECKOJbKUX HeNledb pa3BHJIAach THIIOAIbOYMUHe-
MHUS U OTeYHOCTh TKaHeW. [Ipu ocmoTpe OONMbHON HE BBHIMJISAAET UCTOIIEHHBIM, HO Oblila 3aMeTHa
0JIeAHOCTh KOXKHBIX MOKPOBOB. Kakyro maTonoruio no3BosisioT 3an0J03pUTh Bpady 3TH CUMITOMBI?
Kakoit moaxo MOXHO ObIJI0 ObI IPEIOKUTE AJIS PEOJI0TICHUS ATOTO COCTOSTHUS Y MarueHTa’?

3aoanue 4. 3anoMHHTE, YTO HApPALY C HE3aMEHUMBIMU (PaKTOpaMU MUTAHUS UMEIOTCS yCIIOB-
HO HE3aMEHUMBIE, KOTOPhIE HE OIPAHNYMBAIOTCS TOJIBKO AMMHOKHUCIOTaMU aprMHUHOM U TMCTHAU-
HOM; OHU MOTYT CTaTh HE3aMEHUMBIMU MPHU OMPEECIIEHHBIX COCTOSHUSIX OpraHu3Ma. Y MenTe 00b-
SCHUTH, TOYEMY TPU BBIOOPE MUIIEBBIX UCTOYHUKOB HE3AMEHHUMBIX JKUPHBIX KHUCIOT HEOOXOAUMO
paznuyath omera-3 u omera-6 kucioTsl. O0paTuTe BHUMaHUE Ha MIPEUMYIIECTBAa U HEIOCTATKH He-
IIEpEBApUBAEMBIX IOJINCAXAPUAOB B COCTABE MUIIIH.

HpCIGMJleOCmb pemeﬂuﬁ npoeeponie, conocmaeue ux ¢ omeemamul.
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IIpoBepbTe Bamu 3HaHus (CAMOKOHTPOJIb YCBOEHHSI TeMbI)

3aoanue 1. Jlanabie BpadyeOHOTO OCMOTPA MOKIIION JKEHIIMHBI COOTBETCTBOBAIN TIepu(epH-
yeckoi Helponartuu. JlabopaTopHble aHaNW3bl MOATBEPAUIN HEIOCTATOYHOCTh THAMUHA. AKTHUB-
HOCTb KaKuX IPOLIECCOB CHUKEHA MPU JAHHOM THIIOBUTAMUHO3€e?

A. TpancaMMHUPOBaHUE AMUHOKHUCIIOT.

b. lexkapOokcunupoBaHre aMUHOKHUCIIOT.

B. OxucnurensHoe 1eKapOOKCHINPOBAHUE O-KETOKHCIIOT.

I'. TpancMeTuIMpOBaHNE AMUHOKHUCIIOT.

J. OxkucnuTenbHoe Ae3aMUHUPOBAHIE AMUHOKHUCIIOT.

3aoanue 2. Y GONBHOTO MOCIE MIEPEHECEHHOT0 HH(APKTa B TEYCHUE IBYX CYTOK 3HAUYUTEIHHO
yBEJIMYMIACh aKTUBHOCTH aclapTaTaMHHOTpaHcdepasbl B KpOBU. YKaXuTe KO(GEPMEHT IaHHOTO
(dbepMeHTa U THUI KaTaJu3UpyeMOl MM peakuuu. [Ipon3BOIHBIM KaKOTO BUTAMHHA SIBJISETCS 3TOT
kodepment?

3aoanue 3. Ilpu Henoctatke (QoOIMEBOM KUCIOTHI CTPagaeT MPexkIe BCEro KPOBETBOPEHUE U
JESATEIBbHOCTD KEIYJ0UHO-KUILIEYHOro TpakTa. Kakue coequnenus BXoasat B coctaB Bg? B peakiu-
X KaKoro THIa y4acTByeT kopepMmeHTHas ¢opMa (Ha3BaTh €€) ITOro BUTaMUHA?

3aoanue 4. ' MIOBUTAaMMHO3 NMAaHTOTEHOBOM KUCIIOTHI PAKTUYECKU HE BCTpEUaercs, T. K. OHa
oOHapyKeHa MOBCEMECTHO: B TKAHSX JKUBOTHBIX, PACTEHHI, MUKPOOPTaHU3MOB. YKaxkuTe Kodep-
MEHT JJAaHHOTO BUTAMHHA, Ha3BaTh TUIl pEaklMii, B KOTOPBHIX OH y4acTByeT. M300pa3ure cxemaTu-
YEeCKU CTPOCHUE KOYEPMEHTHON (POPMBI TAHTOTEHOBOM KUCIIOTHI.

3aoanue 5. Y My>XunHbI, B TeYEHHE MHOTHX JIET 3JI0YMOTPEOIISBIIETO aTKOTOJIEM, MOSBUIHCH
BOCTIQJICHUSI CIIU3UCTON O0O0JIOUKH sI3bIKA, TYO, IIOMYTHEHHUE XPYCTAIMKA, OOMIasi MBIIICYHAS CJa-
0ocTh. B aHamM3e KpOBU YCTAaHOBJICHO 3HAYUTEILHOE CHIDKCHHE aKTUBHOCTH TITYTaTHOH-PEIYKTa3bl
PUTPOLUTOB. AKTUBHOCTh (DepMEHTA BBIPOCIIA TOCIe J00aBiIeHus B po0y pubodnasuHa. Kakoii
KO(EPMEHT BXOJUT B COCTaB IIIYyTATHOH-PEIYKTa3bl 3PUTPOIIUTOB?

A. TTID. b. ®AJIL. B. HAT". I'. TT®K. . T1D.

3aoanue 6. bonbHOMY cenaHa omnepanusl pe3eKIUH KelyaKa, 0oce Yero BCJIEACTBUE HEO-
CTaTOYHOCTH BUTaMuHa B12 y Hero paszsunach anemus. HazoBute koepMeHTHBIE (OPMBI 3TOTO BH-
TaMUHa. B kakux peakuusx oHU MPUHUMAIOT ydyacTue?

3aoanue 7. K Bpady oOpaTuics MalMEHT C XajloOaMu Ha BOCHAIUTENIbHBIC MPOIECCHI
KOXH (IepMaTHUT), COMTPOBOXKIAIONINECS YCUICHHOHN NEATENbHOCTHIO CabHBIX JK€Je3, BhIIaJCHUEM
BOJIOC — TUIIMYHBIMU NPHU3HAKAMH HCIOCTATOYHOCTH BUTAMHHA H. O6L$[CHI/IT€, KaKnue pCaknuuun
oOMeHa HapyIIAITCs TP STOM.

3aoanue 8. Kakue u3 HUKENEPEUUCICHHBIX MPOJAYKTOB MUTAHMS COJEPKAT MHOIO 3iK030-
MIEHTa€HOBOM M JJOKO3areKCaeHOBOM KUCIIOT?
A. Kpesetku. b. Cemra. B. I'pyanoe momnoxo uenoseka. I'. CoeBoe macio.

3aoanue 9. Kakum o0pa3oM pacTBOPUMBIE BOJIOKHA B COCTaBe MPUHUMAEMOW MHUIIN ITOMOTa-
10T CHU3UThH YPOBEHB XOJIECTEPOIIa B KpoBU? BriOepuTe nMpaBUIbHBIN OTBET.

A. OHM AEHATYpHUPYIOT XOJECTEPOI B KETYJIKE.

b. OHu TUAPONAU3YIOT XONECTEPOIT B KUILICYHHKE.

B. Onn 3a/1ep)KUBarOT XOJIECTEPOIT B KUIIEYHUKE U TAKUM 00pa30M 3aMeJUISIOT €T0 BCACHIBAHUE.

I'. OHu ycUIMBAIOT SKCKPEIHIO JKET4H, YCKOPsisi OOMEH XOoJecTepoa.

3aoanue 10. Kaxoit ucrounuk sHeprun obdecrneunBaet 90% riatoko3bl, HEOOXOIMMON B Kade-
CTBE TOIUIMBA B TEUEHHE MEPBBIX HECKOIBKUX AHEH ronoganus?
A. benok. b. Keronoseie Tena. B. ['mukoren. I'. Tpuanuiariumepossl.
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3aoanue 11. Yem 00yCIOBICHO MPEUMYIIIECTBEHHOE 3allaCaHKe JKUpa Ha Oeapax y )KEHIIHH U
BOKpPYT ’KMBOTa — Y MY>KUUH?

A. Pa3nuuueM ypoBHSI MHCYJIMHA B KPOBH.

b. PazHuueld B akTHBHOCTH JIMITOIIPOTEUHIIUIIA3BI.

B. Pa3zuuiieii ypoBHS HUPKYISILIMK TUIUATPAHCIIOPTHBIX OEJIKOB.

I'. PazHuneir akTUBHOCTH JIMIIOIIPOTEMHCUHTETA3HI.

OTtBeThI K PCIICHUTIO 3agaHuH

/Jlna camonpoeepku ucxo0nozo ypoeHsa 3HaAHUL:

1-A,B,T. 2-B,I A 3-B. 5-B. 6.2—A-4b-3,B-51T-2,1-1.

Jlna camocmosamenvhou padomui:

1.1 — B1, ero kodpepmentusie popmel TMD, TAD (TIID), TTD. 2.2 — B. 3.1 — Kpammopxop.

CamocrositeibHas padora (60 MuHyT)
HNHcTpyKuus K NPAKTHYECKOMY 3aHATHIO

Jlnsi 0OHapyKEeHUsT BUTAMUHOB M ONpPEICNICHHUS] UX KOJIMYECTBA B PA3IUYHBIX BEIIECTBAX W
OMOJIOTMYECKUX KUJKOCTAX CYIIECTBYIOT peaKlMi, OCHOBAHHBIEC Ha LBETHBIX PEaKLUIX, XapaKTep-
HBIX JUIS TOW WM UHOU IPYNIIMPOBKH, BXOJALIEH B BUTAMHUH.

Pa6ora 1. Kauecmeennwie peaxyuu na eumamun By

Buramun Bi cocTouT M3 NMUPUMHUAMHOBOTO M THA30JILHOTO Kojel. Butamun Bi momyumn
Ha3BaHUE THAMHHA TIOCKOJIbKY COAEPXKUT CEpy U a30T.

1. Peakuus OKUCIEHHUS

Ilpunyun memooa. B menouyHol cpene THAMHH OKUCIACTCS (DEPPUIMAHUAOM Kajaus B
THOXPOM, PACTBOP KOTOPOro (II0OpeclpyeT CHHUM I[BETOM MpU OOIYUSHHH YIbTpa(HuoIeTOBBIMU
JTy4am,.

Xo0 pabomul. B mpobupky BHOocAT | karmumo 5% pacTBopa THamMuHa, npudasisioT 5—10 ka-
nenb 10% pacrBopa NaOH, 1-2 kammu 5% pactBopa deppunimanuga Kainusi, B30aJITHIBAIOT TOJY-
4eHHYI0 cMech. CTaBAT MPOOUPKY B IITATUB MPEABAPUTENBHO IPOrPeToTo (IF00POCKONa U Habto-
JAI0T CUHIOKO (DITFOOPECIICHITHIO.

2. Inazopeakuus

Ilpunyun memooda. B meno4Hou cpeae THAMHUH C JIUA30PEAKTHBOM O0pazyeT CII0XHOE
KOMIIJIEKCHOE COEIMHEHUE OPaH)KEBOTO 11BETA.

Xoo pabomer. K nuazopeaktuBy, cojepkameMmy S5 kamenb 1% pactBopa cynbhaHUIOBOM
KHCIIOTHI U 5 Kamenb 5% pacTBopa HUTpUTA HATpus, 100aBsoT 1-2 kammu 5% pacTBopa THaMUHA
U 3aTeM MO0 CTEHKE, HAKIOHUB NPOOHMPKY, OCTOpPOKHO nobaBistoT 5—7 kamenb 10% pacTBopa
ouxapOonara HaTpus. Ha rpanuiie qByx »KHJIKOCTEH MOSABISETCS KOJIBIIO OPAHKEBOTO I[BETA.

BriBoa:

Pabora 2. Kauecmeennasn peakyusa na eumamun B>

Ilpunyun memooa. Oxucnennas ¢popma BuTaMruHa By mpeacrasmsier coboit sxentoe ¢uroo-
pecuupyloliee B yabTpadHOIETOBBIX Jydax BellecTBo. Peakius Ha BuTaMuH B2 ocHOBaHa Ha ero
CIOCOOHOCTH JIETKO BOccTaHaBiIuBaThes. Ilpu atom pactBop BUTamMuHa B2, obnangaromumii sxentoit
OKpacKoii, mpuoOpeTaeT CHavyaja po30BbIi IIBET 3a cUeT 0Opa30BaHUs MPOMEKYTOUHBIX COEIHHE-
HUH, a 3aTeM 00eCIIBEUMBaETCs, T. K. BOCCTAHOBJICHHAs! opMa BuTamMuHa B OecriBeTHa.

Xoo pabomur. B mnpobupky HanmuBatoT 10 kamenb pacTBopa BUTaMuHa B2, noGamnsior
5 kanens koureHTprpoBanHoi HCl v omyckaroT 3epHBINIKO METaUTHYeCKOro nuHka. HaunHaercs
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BBIJICTICHNE ITy3BIPHKOB BOAOPOJA, >KUAKOCTH IIOCTEIICHHO PO30BEET, 3aTeM O0ECI[BEYMBACTCS.
CpasnuBatot 06e Gpopmbl BuTamMmuHa B2 1o ¢uroopectieHImy.

Pa6ora 3. Kauecmeennas peakyusn na eumamun PP

IlIpunyun memooa. Buramun PP npu HarpeBanuu ¢ pacTBOpoM anerara Meam oOpas3yer
IJIOXO PACTBOPUMBIN CUHUNA 0CAJ0OK MEAHOMN COJIM HUKOTUHOBOW KHCIIOTHI.

Xo0 pabomwvr. Hamuaor B npobupky 20 kamenb 3% pactBopa BuTamuHa PP (mepen
OTIpe/ICTICHUEM PACTBOP 00S3aTENBHO CIEIyeT B30ONTaTh) M HArPEBAIOT JI0 KUIICHUS; MPH 3TOM
MYTHBII pPacTBOp CTaHOBUTCS Mpo3pauHbiM. B30onTaB 5% pacTBop anerata menu, npuiauBaioT 20
Karemb ero K HarpeToMmy pactBopy Butamuna PP. Conep:kumoe mpoOUpPKH JOBOIST 10 KUIICHUS U
Cpa3y OXJaXJalT IOJ CTpyel XoyioaHOW Boabl. Ha nHe mpoOupKku BbIManaeT CHHUN 0CaIoK
MEIHOM COJIY HUKOTUHOBOI KUCIOTEL

BriBoxa:

PaGora 4. Kauecmeennan peaxuus na sumamun Bs

Ipunyun memooa. Butamun Be 1ipu B3auMOJCHCTBUU C pacTBOPOM XJIOPHOTO XKee3a 00-
pa3yeT KOMIUIEKCHYIO COJIb TUTa (DeHOIsATa xKelle3a KPaCHOTO I[BETA.

Xo0 pabomwi. K5 kamam 1% pactBopa Buramuna Be npunuBaroT paBHOE KonndecTBo 1%
pacTBopa XJIOPHOTO XeJe3a U epeMelInBatoT. Pa3BuBaeTcs KpacHOE OKpalllBaHUeE.

BriBOa:

Pabota 5. Kauecmeennan peakuyus na eumamun B1,

B12— enuHCcTBEHHBIN BUTAMUH, COJEPKAIIUNA B CBOEH CTPYKType MeTasul (KoOasbT).

Ilpunyun memooa. llpu B3auMoAeicTBMM HOHOB KoOajabTa C THOMOYEBHMHOM MpH
HarpeBaHuu o0pa3yercs poJaHu] KoOaslbTa 3€J€HOro 1[BETa.

Xo0 pabomwvr. Ha Oymaxublii QuibTp HaHOCAT 2—-3 Kaluld pacTBOpa THOMOYEBUHBI U
BBICYIIMBAIOT HAJ IUIaMEHEeM CchnupToBKW. llocie storo HaHocaT Ha GuibTp 1-2 Karum
MuHepanu3ara (B12) u cHoBa HarpeBaroT QuIbTp Haja cnupToBKOi. Ha ¢uibTpe, yamie mo kpato,
MOSIBIISICTCS 3€JICHOE OKPAITUBaHKE, CBHICTEILCTBYIOIEE O HAIMYNH KOOATbTA.

BoiBoxa:

Pa6ora 6. Konuuecmeennoe onpedenenue eumamuna C

Ipunyun memooa. Meton ocHOBaH Ha crmocoOHOCTH BHTamuHa C BOCCTaHaBIUBATh 2,6-
TuxJI0pGeHOMHI0(EHO, KOTOPBIM B KUCJION Cpejie UMEET KPaCHYIO0 OKPAcKy, a IPH BOCCTAaHOBJIE-
HUU 00eclBEUMBAETCS; B LIEIIOYHOM cpene okpacka cuHss. [ns mpenoxpanenus ButamuHa C ot
pa3pylIeHHUs] KCCIEIYEMBbIM pacTBOP TUTPYIOT B KHUCION cpele IIEeOYHBIM pPacTBOpoM 2,6-
auxaopheHoMuHA0()EHOIOM 10 TOSBIECHUS PO30BOTO OKpAIIUBAHHUS.

Onpeoenenue cooeprcanusn eumamuna C ¢ kapmogene

Xoo pabomuwi. OtBemmBaioT 1 r kapTodens u pactuparot ero B crynke ¢ 2 mi 10% pactBopa
COJISTHOM KUCIIOTHI (UTOOBI KapToheas He TeMHEN), MOCTETIEHHO MPUINBas 8 MJ AUCTUIIMPOBAHHON
Boabl. [loydeHHBIN TOMOTEHAT (UIBTPYIOT Yepe3 Mapilio B CTaKaHYHMK, W (UIBTPAT TUTPYIOT
0,0011 pactBOpoM 2,6-muxinopheHonnHaodpeHona 10 po30BOi OKPacKH, COXPAHSIIONICHCS B Tede-
Hue 30 c.
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Jlnia pacuera coliep:kaHus acKOPOMHOBOW KHCIIOTHI B TaKMX MPOAYKTaX, Kak Kalycra, KapTo-

(enb, XBOSI, HIMITOBHUK U JP., UCHIOIB3YIOT (GOPMYITy:
X=(0,088 - A -100)/B,

rJIe X — COJIepKaHne aCKOPOMHOBOW KUCIOTHI B Muuurpammax Ha 100 T mpoxaykra; 0,088 — xo-
JUYECTBO aCKOPOMHOBOM KHCIIOTBHI, MI, COOTBETCTByImee 1 mi 2,6-nuxinopdeHonnnaodenona;
A — pesynbrar TutpoBanus 0,001H pactBopoM 2,6-auxnopdenonunnodenona, mir, B — konmue-
CTBO MPOAYKTA, B3ATOE /IS aHalu3a, I; 100 — nepecuer Ha 100 r npoaykTa.

B 100 r xaptodenst o6bruno conepxurcsa 1-5 mr Burtamuna C.

Pe3yabrarsl: A=

BriBOI:

Onpeoenenue cooepryicanusn eumamuna C ¢ moue

Omnpenenenue coaepkanusi ButamuHa C B Moue J1aeT MpeCTaBlIeHUE O 3aracax 3TOro BUTa-
MHHA B OpraHU3Me, TaK KaK MMEETCs] COOTBETCTBUE MEXIY KOHIEHTpAIlMeil BUTaMUHA B KPOBU U
KOJMYECTBOM ATOr0 BUTAMHUHA, BbIIEIsIEMbIM ¢ MO4oil. OaHako nmpu runoButamuHose C comepixka-
HUE aCKOpPOMHOBOW KHCJIOTHI B MOY€ HE BCEIr/la MOHMXKEHO. YacTo OHO ObIBa€T HOPMAJIbHBIM, HE-
CMOTps Ha OOJBIION HEAOCTATOK STOTO BUTAMHUHA B TKAHAX M OpraHax.

VY 3g0poBbix dtozeit Beenenue per 0s 100 mr ButamuHa C ObICTPO NPUBOIUT K MOBBILICHUIO
€ro KOHIIEHTpaIMK B KpoBU U B Moye. [Ipu runoButamunose C TKaHU, UCIIBITHIBAIONINE HEJOCTATOK
B BUTaMHUHE, 33JICPKUBAIOT MPUHATHIA BUTaMUH C M €ro KOHILEHTpAIUs B MOYE HE MOBBIIIACTCSI.
Moua 310poBoro uenoBeka cofepkuT 20—30 mr/cytku Butamuna C wim 113,55-170,33 mxmons/cyTt. Y
JIeTeH YpOBEHb ATOTO BUTAMHHA MTOHMXAETCS MIPU LIUHTE, a TAKXKE MPU OCTPHIX U XPOHUUECKUX HH-
(eKIMOHHBIX 3a00ICBaHUSIX.

Xoo pabompei. B crakaHumk wim Konbouky otrmepuBaroT 10 Mt moun u 10 mur quctuimupo-
BaHHOM BOjIbI, epemennBaroT, moakucisot 20 kamwsivu 10% pactBopa HCI u turpyror 0,001H
pactBopoM 2,6-muxiopdeHonuHaodeHona 10 po30oBoil okpacku. JJs pacuera cojepikaHus acKop-
OMHOBOM KUCIIOTHI B MOUE UCTIOIB3YIOT POPMYTY:

0,088-4-B
X=——F
r7ie X — COjIep>KaHue acKOpOUHOBOM KUCIOTHI B MI/cyT; 0,088 — KOIM4ecTBO aCKOPOMHOBOW KHC-
70Thl (Mr) cooTBeTcTBytomiee 1 mn 2,6-nuxiopdenonuunodperona; A — pe3yabTaT TUTPOBAHUS
0,0011 pactBOpoMm 2,6-nuxnopderonuuaodpenona, Mia; b — o0bem MouH, B3ATHIN JIs1 THTPOBAHUS,
mit; B — cpennee cyrouHoe koiauuecTBo MouH (i Mmy>xuuH 1500 mut, st sxeHmuH 1200 o).

PesynbTaTnl: A=
Pacuér:

BriBOa:

Iloonucv npenooasamensi:
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32. TEMA: BUOXUMMUS IMTAHUA. MUHEPAJIBHBIE BEILIECTBA.
PEI'VJisiiusA BOAHO-2JIEKTPOJIUTHOI'O BAJTAHCA. OIIPEJAEJIEHHUE
COJEPKAHUA HATPUA U KAJIUSA B CBIBOPOTKE KPOBH

AKTYaJIbHOCTB TeMbl. [3MeHeHne cocTaBa MUHEPAIbHBIX BELIECTB, HAPYIIEHUE paclpeie-
JICHUS 3JIEKTPOJIUTOB U XKUJIKOCTH B OPTaHU3ME SABJIIOTCS IPUYUHON MHOTUX CEPbE3HBIX Hapylle-
HUH, KOppeKI1eld KOTOPhIX Yallle BCEro 3aHMMAaIOTCsl peaHMMAaTOJIOTH.

Henp 3aHATHA: 3aKpENUTh 3HAHMS UIEKTPOJIUTHOIO COCTaBa >KMJKOCTEH OpraHu3Ma, poju
MHUKpPO- U MaKpOdJIEMEHTOB B KJIETKaX M BHEKJIETOYHOH JKUAKOCTH Ui MOCIEAYIOLIEro UCIOIb30-
BaHUS MX BO BpaueOHOM JAeSITEIbHOCTH.

TpeGoBaHusi K UCXOJIHOMY YPOBHIO 3HAHHWiA. /{711 TOJHOTO YCBOGHHSI TE€MbI HEOOXOIUMO
IIOBTOPUTH U3:

" obwell xumuu.

— IIOHATUS  «OCMOTHYECKOE  JIaBJIEHUE», «OCMOJIUIBHOCTB»,  «TUIOTOHHYECKOE U
THIIEPTOHNYECKOE U3MEHEHnE 00bEMay, «pH», «OydepHbie cucTeMbl»;

" OUOOP2AHUYECKOU XUMUU.

— KETOHOBBIE TeJla, alIbOyMUHBI, TTI00YJINHBI,

" HOpMAanbHOU PuU3UONOUU:

— pacnpeziesieHue BOJIbl B OpraHu3Me, akBarlOpUHbI;

— COCTaB MHTEPCTULMAIBLHON (MEXKJIETOUHOM) U KJIETOYHON KHUAKOCTEN OpraHnu3ma;

— wmexanusM aeiicteus Na'/K -AT®assr;

" OUONO2UUECKOU XUMUUL:

— (bepMeHTBI, TOPMOHBI, MEXaHU3MbI PETYJISILIMKA aKTUBHOCTH (DEPMEHTOB.

3AJAHUS 1JIsI CAMOITPOBEPKU UCXOJTHOI'O YPOBHS 3HAHUI

3aoanue 1. B 00bIYHBIX YCIIOBHUIX HEM30€KHAS CyTOUHAS TTOTEPS BOBI B3POCIIBIM YEIOBEKOM
cocTaBisieT 0koJio 2500 mi1. YKakuTe, CKOJIBKO BOJbI TEPSETCA:
a) ¢ BbIIBIXa€MbIM BO3/1yXOM; 0) ¢ MOUOIf; B) uepe3 KOy B BUJie TT0Ta?

3aoanue 2. YTo pou30UET IPU NOMEUIEHUH SPUTPOLIUTOB B THIIOTOHUYECKYIO Cpeny?
A. OHM HE U3MEHSATCS.

b. Hactynur ux cmopiiuBasue.

B. IIpouzonnér remomnus.

3aoanue 3. Keronoswie Tena (AH) sBusitorcst Oosiee CUIBHBIMU KUCJIOTAMH, YEM YTOJbHas
KHCIIOTa. B Kakyto cTOpOHY CMECTHTCSI paBHOBECHE peaKuu?
HCO®* + AH < HoCO3 + A~

3aoanue 4. Y 0015HOTO NOABUIMCH OTEKU. KakOBBI BO3MOXKHbIE TPUUUHBI?
A. Hapyiienue 6e10KCHHTE3UpYIoed pyHKIINY NEeUYEHH.

b. Crymenue kpoBH.

B. IIporennypus.

I'. HegocraTok Ba3zorpeccuHa.

HpCIGMJleOCmb pemeﬂuﬁ npoeeponie, conocmaesue ux ¢ omeenmamul.

Bonpocs! nuis1 06cyxneHus:

1. Hopmbl noTpeOieHus Bo/bl, MOCTYIUIEHUE U BhIBEJIEHUE BOAbI. Pacmipenenenue u pojib BO-
IIbl B OpTraHU3Me.

2. Kanpuuit, pochop. Ponb B MeTaboam3me, ropMOHalIbHAS PETYIISALUSA UX OOMEHa.

3. Harpuwii, kanuif, X10p, Marauii, cepa. Posib 3TUX Makpo31€MEHTOB B METa0OIM3ME.
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4. OOMeH xene3a B opraHu3Me (BcachblBaHUE, TPAHCIIOPT, BHYTPUKIETOYHBIN 00MeH). bruoio-
rudeckasi poiip kenesa. JKene3oneuuTHbIe COCTOSHUS U Kee30aepuiuTHbie aneMuu. Jlenonu-
poBanue xene3a. [IposiBiieHUs: M30bITKA Kele3a B OpraHu3Me

5. Ponb Menu, niMHKa, ceneHa, ioaa, propa, Maprania, kodaabTa B MeTa0OIM3ME TKAHEH.

6. MexaHu3M JeHCTBUS TOPMOHOB, PETYJIUPYIOIIUX BOJIHO-MUHEPAIBbHBIH 0OOMEH ( Ba3ormpec-
CUHA, HATPHIA-YPETUIECKOTO0 TOPMOHA, AJIbIOCTEPOHA).

7. PeHHH-aHTMOTEH3WHOBAs CHCTEMA U €€ POJIb B PETYJISIIUN BOIHO-COJIEBOIO OOMEHA.

JlutepaTtypa A NOATOTOBKH

Ochnosenas
1. Buonozuueckas xumus / B. K. Kyxra [u ap.]. Mocksa : bunom, Munck : Acap, 2008. C. 515-549.
2. Buonoeuueckas xumust / A. J. Taranosud [u np.]. Munck : Beim. mk., 2013. C. 359-375.
3. KOHCIEKT JeKIHid.
Hononnumenvnan
1. Vaiim, A. OcuoBsl Ouoxumuu / A. Yaiit, . Xenanep. Mocksa : Mup, 1981. T. 3. C. 1307-1314.
2. Huxonaes, A. A. buonornyeckas xumus / A. 5. Hukomaes. Mocksa : Meaunuuckoe nHpOpMaIu-
oHHOE are’cTso, 2004. C. 399-411.

3AAHUS JUISI CAMOCTOSITEJILHOM PABOTHI

3aoanue 1. 3anomanTe PU3HOIOTUYECKIE KOHIICHTPAIIUN OCHOBHBIX KATHOHOB!

Katuonsl Ilnazma OpUTPOUMTHI
Kanuii 3,5-5,5 MmMonb/1 80—113 Mmmoab/n
Harpuii:
B3pOCITbIE 130-150 mmouns/1 13,5-21,8 mmouns/n
IETH 130-145 mMomb/1

ConepikaHue OOLIETO KAbLUSA B CHIBOPOTKE KPOBU — 2,2—2,7 MMOJIb/JI, HOHU3UPOBAHHOTO
KaJbIUs B ChIBOpOTKEe — 1,1-1,3 MMoIIB/I1.

3aoanue 2. Bce MHUHCPAJIbHBIC BCIICCTBA B 3aBUCUMOCTH OT MX KOHLCHTPAIUHU B OPraHU3ME
moapasaACIAOTCA Ha MAaKpO- U MUKPOJJICMCHTHI. MI/IHepaJII)HI)IC BCIICCTBA, COACPKAHNUEC KOTOPBIX
IMPEBLIIACT 50 Mr/Kr Macchl T€JIda, OTHOCATCA K MAKpPO3JIEMCHTAM. Hepe‘lI/ICHI/ITe OTH DJICMCHTBI.

3aoanue 3. B cocTaB Kakux XpOMOINPOTEHMHOB BXOJUT Ke€J1€307
A. Ilutoxpoma Paso.

b. I u II KoMIIJIEKCOB IBIXATCIILHOM IICTIH.

B. IIl u IV KOMIJI€KCOB IBIXaTEIbHOM 1IETIH.

I'. llepynonnazmuHa.

J1. Muorio6uHa.

3aoanue 4. MyKkoBHUCIIMJI03 — HACJIEICTBEHHOE 3a00JI€BaHNE, XapaKTEpU3YIOIeecs opaxe-
HUEM JKeJle3 BHEIIHEH CeKpeLuH, KIMHUUECKHU MPOSIBIISETCS CI'YIIIEHUEM CIIM3U B BBIBOJHBIX MIPOTO-
Kax (r1aBHBIM 00pa3oM, MOKETYIOYHON *kKejle3bl U OPOHXOB). DTHOJIOTHS 00JIE3HH — IeHeTHYe-
ckuit nedpekr CFTR (mepeBoa: KucTo3HO-PUOPO3HBINA TPAHCIIOPTEP-PETYIATOP), T. €. XJIOPHOTO Ka-
Hana. [Ipennoxure crocob aedeHus 3Toro 3adoeBanus (Ha OCHOBAaHUU MaTepHaia JIEKIIHH ).

3aodanue 5. Ilocne Ha3HAUEHUS NIPENAPATOB CEJIEHA B KPOBU y MALUEHTA!
A. CHusunocsk coaepxkanue npoaykton [1OJI.

b. YBenuuunnock conepxanne npoaykros ITOJI.

B. YBennuunnace akTHBHOCTB ITyTaTHOHIIEPOKCUAA3bI S3PUTPOLIMTOB.

I'. CHu3miach akTUBHOCTB MITyTaTHOHIIEPOKCH1a3bl SPUTPOLIUTOB.

3aoanue 6.3aioMHHTE: B Cllydae CHUKEHHsS 00bEMa KPOBH BKIIIOYAIOTCS JBa MEXaHU3MA:
1) pazapaxaroTcsl perenTopsl THIOTalaMyca, 4TO MPUBOJUT K aKTHBAIMW CHHTE3a Ba30IPECCHHA;
2) pa3apaskaroTcsl PeIenTOpbl FOKCTArJIOMEpYIsIpHOrO ammapara Mo4eK, YTO COMPOBOXKIACTCS BbI-
OpocoM B KPOBOTOK PEHHHA.
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I/Icnonbzyﬂ NPUBCACHHYIO CXEMY, H3YUYHUTC OCHOBHBIC 3(1)(1)6KTI>I TOPMOHOB M pCHHHA!
AHeumTenaun il

Mvnotanamyc Kamencun (Af 1)
Hefiporunodpna

¥Oxcmaznomepy- AxzuomeHauy |
BazonpeccuH —

nApHLIT annapami———— | Penxun
\ AHZUOMOHIUMO2EH

IH0

L Mouka _,\' Ma*

—— Heghpon

Hpa6UﬂbHOCl’l’lb peweyuﬁ npoeepbnie, conocmaesue ux ¢ omeenmamul.

ITPOBEPHTE BAIIIM 3HAHUSA (CAMOKOHTPOJIb YCBOEHH A TEMBI)

3aoanue 1. Y 601pHOTO He(PPUTOM PA3BUIMCH OTEKU. UTO MOXKET CIYXKHTh X OCHOBHOM
MPUYUHON?

A. YMeHbllleHUE COJepKaHUS B KPOBU aIbOYMHUHOB.

b. YMeHbl1eHuE coiepkaHusl B KPOBH INI0OYIUHOB.

B. YBenuuenue conepkaHusi B KPOBH OEITKOB OCTPOiA (hazbl.

I'. CHmkeHue KOHLIEHTpaLH [IFOKO3BI B IJ1a3M€ KPOBH.

J1. CHI>XeHue KOHIIEHTpalMK HaTpHsl B IJIa3Me.

3aoanue 2. O0bsicHUTE, TOYEMY U HEJOCTATOK, M M30BITOYHOE MOCTYIUIEHHWE BUTaMHHA D
B OpraHu3M Oy/eT NPUBOJIUTH K AECTPYKIIMH KOCTHOM TKaHH.

3aoanue 3. HazoBuTe MUHEpabHbIE BEILIECTBA, BHIMOJIHAIOLINE CIEAYIONINE (DYHKIINU:

A. Tlognepxka 3JIeKTpOJUTHOrO OanaHca.

b. ITonneprkka onpene€HHOr0 OCMOTHYECKOTO IABJICHUS.

B. Co3nanue 01aronpusiTHBIX YCIOBHH JUIS PACTBOPEHHSI OSITKOB KIIETOK KPOBH.

I'. YuacTtue B MexaHH3Max BO30yIUMOCTH.

J1. BimstHre Ha 0OOMEHHBIE MPOIIECCHI IMYTEM aKTUBUPOBAHUS MM MHTHOMPOBaHUS (PepMEHTOB.
E. Munepanuzanus KocTeil ckenera u 3y0oB.

3aoanue 4. Bo BpeMst THPEOUIPKTOMHUU XUPYPT HE 3aMETHII PACTIONIOKEHHBIX B TOJIIIE IUTO-
BHTHOM JKeJIe3bI MApPaIUTOBHIHBIX KeJ€3. Y GONBHOr0 HaYanuch cyaoporu. [louemy?

A. B pe3ynbTare majieHus COAEPKAHUS B KPOBH THPEOKATBIIUTOHHMHA.

B. B pe3ynbrare CHUKEHUS COIEPIKAHUS B KPOBH MTAPATUPHHA.

B. Benencrsue camkenust copepkanus Ca*™ B miazme KpoBH.

I'. Benencreue yBenuuenust cogepxanus Ca™ B miazme KpoBu.

3aoanue 5. OTEK rOIOBHOIO MO3ra — OIACHOE OCJIOKHEHHE TpaBM uepena. OH MOXKET TaKxke
Pa3BUTHCS MIPU HEMPaBUWILHOW TaKTHKe JEYEHHUs KPOBONOTEpHU (M3-3a M30BITKA BBEJIEHHOW B Opra-
HU3M X)uakoctn). Hapyienne pyHKIMM KaKuX KJIacCOB aKBAlIOPMHOB IPU 3TOM OTMedaeTcs?

A. AxsanopunoB AQ P1u AQ Pa.

b. AkBarnuieponopuHoB.

B. AxkBanopusnos AQ Po.

OTBeThI K pelIeHUI0 3aJaHN I

Jlna camonposepku ucxoo0Hozo ypoeHs 3HAHUIL.

1—a) 300—400 mu; 6) 1200—1500 mur; B) 500—600 M.

2—B.3—mBmpaso. 4 — A, B.

Jlna camocmoamenwvhou pabomut.

2—Na, K, Ca, Mg, P, ClI, S. 3— A, B, JI. 4 — reunas umxenepus. 5 — A, B.
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JIABOPATOPHAS PABOTA (60 MUHYT)

Padora 1. OnpenelieHne coaep:kaHusi HATPUSI B CHIBOPOTKEe KPOBH (POTOMETPHYECKUM
MeTO0M.

Ilpunyun memooa. Meton OCHOBaH Ha TOM, YTO COJIEPKAIIHIICS B 00pasiie HATPUil ocaxa-
€TCsl ypaHWJIalleTaTOM MarHus. Y paHWI-aHHUOHBI, OCTABIIUECS B PacTBOpE, CIIOCOOHBI 0OPa30BBI-
BaTh OKPALIEHHBI KOMILIEKC C TUOMIMKOIATOM. KOHIleHTpalus HaTpusl NpsIMO MPONOPLUOHAIbHA
Pa3HOCTH MEXKIY XOJIOCTOU (0€3 MPEIUITUTAIIMK) U OTIBITHOW MTpo0aMu.

Xo00 pabomsi. bepyt 2 uentpudyxHsie mpodupku. B mepByio npoOupky (ombiTHas mpoba)
ormepuBaroT 1,0 mu pearerra 1 u 3atem no6aBisaroT 0,02 M CBIBOPOTKH KpoBH. Bo BTOpyIO TIpo-
oupky (crangaptHas npo6a) BHocsT 1,0 mut pearenra 1 + 0,02 M1 cTaHAapTHOTO pacTBOPA.

Heo0xoaquMo cTporo cod/ir0aaTh MocJ1e10BaTeIbHOCTh BHECEHUS PEAKTHBOB B MPOOUp-
KM (CBIBOPOTKY 100aBJISIIOT K peareHry)!

3akpeiBatoT mpoOupku u 30 ¢ BCTPAXUBAOT MX cojaepkumoe. Uepes 5 MUH BHOBH TakK ke
BCTPSAXHUBAIOT M OCTaBISAOT mpoObl HAa 30 MHH B TemHOTe. 3areM UHeHTpudyrupyor 10 MuH
(1000 06/mun).

N3 kaxnoit nertpudyxHoit npodupku oromparor mo 0,02 Ma HaIOCaJTOYHON KHIKOCTH
B OOBbIUHBIE MPOOUPKU U A00ABISIOT B Kaxayto mo 2,0 mu peareHTa 2. OJHOBPEMEHHO T'OTOBSAT
xoJocTyro 1pody (0,02 mu pearenta 1 + 2,0 miu pearenta 2). PeakiimOHHYIO CMECh TIIATEIBHO Tie-
PEMEIIMBAIOT U UHKYOUPYIOT 5 MUH NPU KOMHATHOU Temmneparype. M3MepsroT ONTHYECKYIO IIOT-
HOCTb BCE€X IPOO MPOTUB BObI, UCIIOJIb3Ys KIOBETHI 5 MM ((h10I€TOBBIN CBETOPUIBTD, AJIUHA BOJI-
HbI 400 HM).

Pacuém: xonuenrpanuo Na* (MMOJIB/I) ONpeaesioT 1o Gpopmyile:

EXOJ'I _ EOH

C =>4 % xC
o EXOJ‘I_ECT “

re Exon, Eon 1 Ecr — onTHuUeckas IIOTHOCTh XOJOCTOU, ONBITHON U CTaHIAPTHOW MpoO, COOTBET-
cTBeHHO; Cer — KOHIICHTpAITUS CTaHIApTHOTO pactBopa (150 MMoITb/m).
Conepxanue Na* B CbIBOPOTKE KPOBH B HOPME cocTaBisgeT 135—150 MMOIb/m1.

Pesyabrar: Eon =
Exon. =
Ect.=
Pacuer:
Con =

Knunuko-ouaznocmuueckoe 3nauenue. Y MEHbIICHHE KOHLIEHTPALMU HATPUSI B CHIBOPOTKE
KpOBU OOYCJIOBJIMBACT KIIMHUYECKUN CHMITOMOKOMILIEKC, XapaKTEPU3YIOLIUICS MOSBICHUEM aria-
TUHU, TIOTEpPEH ammeTuTa, TOIMIHOTOW, PBOTOM, HapylleHHeM pediIeKCoB, TaXUKapAueH, MajJeHueM
KPOBSIHOTO JIaBJICHUS, ICKX03aMHU.

l'unepHaTpreMusi COMPOBOKAACTCA TAKEIBIM OOIIUM COCTOSHUEM OOJBHBIX, MOBBIIICHUEM
TeMIepaTypsl Tela, TAXUKapauen.

BuiBoa:
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PaGora 2. Onpenesenue coaepxkaHusi Kajaus B CbIBOPOTKE KPOBH TYPOMIUMETPHUIECKUM
MEeTO/I0M.

Ilpunyun memooda. Metoj OCHOBaH Ha CIIOCOOHOCTH MOHOB Kajusi 00pa30BbIBaTh CTaOMIIb-
HYIO CYCIIEH3UIO C HOHaMU TeTpadeHmioopara. MyTHOCTh CYCIEH3MH MPONOPIMOHATbHA KOHIICH-
Tpalyy HOHOB KaJus.

Xo00 pabomwl. bepyr Tpu npoOupku. B mepByio mpoOupky (ombeiTHas mpo0a) HaIMBAIOT
2,0 mn pearenta u n06aBisa0T 0,04 M CBIBOPOTKH KPOBH, BO BTOPYIO NMPOOHMPKY (CTaHAApTHAS
npo6a) BHocAT 2,0 M pearenta + 0,04 M cTaHAAPTHOTO PACTBOPA, B TPETHIO MPOOUPKY (X0JI0CTast
po0a) 100aBIAIOT TOJABKO peareHt (2,0 mi).

Heo0xoauMo cTporo co6.1101aTh NMOCJIe10BaTeIbHOCTh BHECEHHSI PEAKTHBOB B NMPOOMp-
KM (CHIBOPOTKY A00aBJISIIOT K pearenry)!

[lepememnBaOT U MHKYOUPYIOT 2 MUH. BHOBB TIIaTEIbHO MEPEMEIINBAIOT U MHKYOUPYIOT
To4HO 10 MHH Ipu KOMHATHOM TeMmmeparype. U3MepsaioT OoNnTUYECKYIO MIIOTHOCTh ONBITHON MPOOBI
(Eon) 1 cranmaptHOTO pactBopa (Ecr) MpOTUB X0JI0CTON MPOOBI, HCIIONB3YS KIOBETHI 5 MM (KEITHIH
cBeToUIbTp, IuHa BoIHBI 590 HM). [lepen doTomeTpupoBanreM MpooObl HEOOXOAMMO B30OJITATS.

Pacuém: xonuenrpamuo K (MMob/1) onpeaensior no Gpopmyie:

Con = Cer X Eon / Ecr.

Conepxanne K™ B CBIBOPOTKE KPOBU B HOPME COCTABIISAET 3,4—5,6 MMOJIB/II.

Pe3yabrar: Eon =
Ect. =
Pacuert:
Con =

Knunuko-ouacnocmuueckoe 3nauenue. Y MEHbIICHUE KOHIICHTPAIIMU Kajids B CHIBOPOTKE
KpOBI/I HpI/IBOI[I/IT K TSDKEIILIM HaPYHIeHI/ISIM — BIIJIOTH A0 ITOSABJICHUS BSJIBIX napannqeﬁ. nyzuna-
FOTCSL TICUXMUYECKAsT U YMCTBEHHAs JCATEIbHOCTb, YTHETAECTCSA MEPUCTAIBTUKA KUILIEYHUKA, pPa3BU-
BAETCSI METEOPU3M, PACHIUPSIOTCA KETYTOK U MOYEBOU ITy3BIPb.

['unepkanueMust CONpOBOKIAETCS OLIYLIEHUEM «IIOJI3aHUSI MYpaIleK», UCUE3HOBEHUEM CY-
XOXKWIbHBIX pediiexcoB, HapyleHueM GyHKIuU cepaua. [lpu 1BykpaTHOM NMpEBBILIEHUH COJEpKa-
HUS KaJusl B KPOBU CEpJille OCTaHABIMBAETCS B (pa3e AUACTOIIBI.

BriBona:

Iloonucwv npenooasamens:

33. TEMA: IEPEYEHDb BOITPOCOB IS TIOATI'OTOBKU K KOJIVIOKBUYMY
1O TEMAM: «BMOXUMMA KPOBN», «<BUOXUMUA ITUTAHU S,
«BOAHO-MHUHEPAJIBHBIK OBMEH»

1. I'emornoOuH  (CTPYKTYypa, MOJEKYJIsIpHble (OpPMBI  reMoryioOuHa, MPOU3BOJIHBIC
reMoriio0MHa, aHoMaJIbHbIe (POPMBI TEMOTTIOONHA).

2. MexaHM3MBbl TPAaHCIOPTa KUCIOPOAA U YIJIIEKHCIOro ra3a KpoBbio. IlyTu HMcronb3oBaHMs
KHCIOpOAa B KJIETKax. Bumel W NOpUYMHBl  TUNOKCHH. MeTabonndeckue MpOIecCHl,
COIPOBOKAAIOIIUECS PEAKIIUAMU 1€KapOOKCHIINPOBAHHS BEIIECTB.
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3. Bydepnpie cucrempl KpoBH (KOMIOHEHTBI, MEXaHW3M JCHCTBUA, OydepHas EMKOCTB,
conpspkenue). Jlakratanuao3, KeToanuao3 (YCIOBUSL U MEXaHU3MbI Pa3BUTHSA).

4. ®epMeHTHI TU1a3Mbl KPOBU: CEKPETOPHBIE, SKCKPETOPHbIE, MHIUKATOPHBIE (ITpUMEPHI (hepMeH-
TOB, MECTO MX 00pa3oBaHus). JJnarnocTudeckoe 3HaYeHUE UHAMKATOPHBIX (DEPMEHTOB I1J1a3Mbl KPOBH.

5. benku mia3mel kpoBu. OCHOBHBIE OCJIKOBBIC (hpAKIMK: aIbOYMHH, TJIO0 YJIHHBI, (GUOPUHO-
reH (comepxanue, QyHKIHH); albOyMUH-TIOOYTHMHOBBIA KOA(PPHUIHMEHT U €ro AMarHOCTHYECKOe
3HaueHue. buosjoruueckast poiib U IMarHOCTUYECKOE 3HAYCHHE HEKOTOPBIX OENKOB I1a3Mbl KPOBU
(ranTornoOuH, TpaHC(EppUH, LEPYIOIIa3MUH, O1-MHTHOUTOP mpoTeas3, C-peakTUBHBINA OEIOoK, MH-
TephepOHbI, KPUOTIIOOYIUHBI).

6. Uro monmmaror mox remoctazoM? IlpeacraBieHne O MexaHuU3Max remocrasza. 1pu
OCHOBHBIX CTPYKTYpPHO-(DYHKIMOHAJIBHBIX KOMIIOHEHTa remocrtasa. [laTomormyeckue cOCTOSHUS,
00yCJIOBJICHHBIE HAPYILIEHUEM CUCTEMbI reMocTa3a?

7. OYHKIMOHAJIbHBIC 3BEHbSI CUCTEMbI CBEPTHIBAHUS KPOBHU U UX OHMOJIOTUYECKAs POJIb.

8. MonekynspHble MEXaHH3MBI COCYIHCTO-TPOMOOIIMTAPHOIO TEMOCTa3a.

9. CaeprhiBatomiasi cucteMa KpoBH (KOMIOHEHTHI M UX MpoUcCXoxaeHue). ['emokoarynsuus
(onpenenenue, (a3pl 00pa3zoBaHUs KOATYIALMOHHOTO TPOMOA M MX MPOJOKHUTENBHOCT). BHYT-
PEHHUI U BHEUTHUI MEXaHH3M T'eéMOKOAaryJsiuu (CXeMbl), OOIIie STanbl U OTIANYUA. AKTUBATOPHI
¢dakropa Xaremana. Poib TpoMOOIIMTOB B reMokoaryisiuu. DU3HOIOTHYeCKHe KOHICHTPAIUU
¢ubpunorena B kpoBu. Cxema npeBpauieHus: ¢udbpuHoreHa B ¢puOpuH. MonekyaspHble pa3iuyus
¢ubpuna S u |. duznonornyeckne KOHICHTPALUU KalbIUs B KPOBH M €0 YU4aCTHE B CBEPTHIBAHUH
kpoBu. Butamun K (xumuueckas npupoja, pa3sHOBUTHOCTHU, IPUPOAHBIE HCTOYHUKH, POJIb B TEMO-
KoaryJnsiuu, Bukacous). Koarymorpamma (ompeneneHue, KpaTkas XapaKTEpUCTHKA, TOKA3aTelH:
BpeMsi CBEPTHIBAHUS KPOBU U KOHIIEHTpaIusi GuOpUHOTEHA).

10. AntukoarynsHTHas cucremMa. Kiaccudukanusi €CTECTBEHHBIX AaHTHUKOAryJISTHTOB.
Haubonee 3HauMMble €CTECTBEHHBIE aHTHKOATYJSHTBHI, MEXaHU3M UX JeHCTBUsA. VICKycCTBEHHbIE
AHTHUKOATYJISTHTHI (IpUMepsl). MexaHu3M JIeHCTBUS TUKyMapoJia U renapuHa.

11. ®dubpunonuTHYECKas cUCTeMa, MeXaHU3Mbl puOpuHOIM3a. [1asmMuHoBas cucrema (Kom-
MIOHEHTHI M UX MTPOUCXOXKIACHNE, MEXaHU3M JCHCTBUS).

12. Butamun Bi (tnamun), B2 (pubodrnaBuH), maHToTeHOBas kuciora, PP (HukoTHHOBas
kucnota), Be (mupumokcuH), Bg (donmemas xkucnora), Bi» (kobamamuu), H (6bumortmn), C
(ackopOMHOBasi KHUCIOTa). XUMHUYECKass MPUPOAA BUTAMHHOB. 3HaTh Ko(epMeHTHbIe (HOpMBI U
ydacThe B MeTaboym3Me, MPU3HAKH THIIOBUTAMUHO3a, CYTOYHYIO IMIOTPEOHOCTh W MHIIEBBIE UCTOY-
HUKU. YMETh HapucoBaThb OJIOK-CXEMBblI CTpoeHMs KodepMeHTHBIX ¢opm BuTamuuHa PP (HAJl u
HAJ1®) u Butamuna B2 (PMH u ®A/l). AuTUBUTAMUHBI U UX Kiaccupukanug. OueHka odecne-
YEeHHOCTH OpTaHHW3Ma BUTaMHHaMU. ButamuHomnono0HbIe BemecTBa: 6noduaBoHOU b (BUTaMuH P),
XOJIMH, JINTIOEBasi KWCIIOTA, MapaaMHHOOCH30iHAas KHCJIOTa, BUTaMUH U, KapHUTHH, HMHO3HUTOI,
naHramoBas kucnota. [Ipeacrasienue o CTpykType, Onosorudeckas poib.

13. Tokodeposn. Xumudeckas MPUPOAA, yYacTHE B  MeTabOJNM3Me, IPU3HAKH
TMIIOBUTAMUHO34a, CyTOYHAas MOTPEOHOCTh, OCHOBHBIE HCTOYHUKH BUTamMuHa E.

14. Perunon. Xumuueckas TMpupoja, ydacTue B MeTadoiM3Me, MPU3HAKU THUIO- U
TMIIEPBUTAMUHO3a, CyTOYHAsl MOTPEOHOCTh, OCHOBHBIE UICTOYHUKU BUTAMHHA A.

15. Butamun K. Xumnueckas npupoga. buonorndeckas posb. [IpuzHaku rumoBUTaMHUHO3A.
OcHOBHBIE UICTOYHHMKH U CYTOYHAsI TOTpeOHOCTh. Brukacon. AHTHUBUTaMUHBI.

16. Butamun D. Xumuueckas npupoja, HICTOUYHUKH U CyTouHas norpeOHocTh. OOpa3zoBaHue
akTUBHOM (opmbl BHTamMuHa D3 B oprammsme. buomormdeckas pomb. [IposiBieHus THIo- u
TMIIEPBUTAMUHO3A.

17. DHepro3arpaTsl OpraHW3Ma B3pOCJIOTO YEIIOBEKAa B COCTOSHHHM IIOKOS B HOpPME |
U3MeHeHHsT ux npu narosnoruu. Ilyrm wucnonb3zoBanus AT® B cocrosHuM mokos. Bkian B
SHEPTOMPOAYKINIO OEIKOB, JKHPOB U YIIEBOJIOB.
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18. Merabonuueckue MPOIECChl MCIOJb30BAHUS YIJIEBOJIOB, KUPOB M OCIKOB B KauyecCTBE
WMCTOYHUKOB SHEPTUU (TIIMKOTEHONU3, TUXOTOMHUYECKOE PACIIEIICHHE TIIOKO3bI U MOCIEIyIoIIee
oxucnenue [1BK, mobunu3zanus xupa u3 Aeno U -OKUCICHHE )KUPHBIX KUCIIOT).

19. MeTabonrueckre IpoIecchl ACMOHUPOBAHUS YIIIEBOOB U JIUITHIOB MHIIN, KETOTCHE3.

20. IIumeBass LIEHHOCTHb YIJIEBOJOB, JIUNUAOB U OenkoB. He3ameHHMMBbIE U YCIOBHO
He3aMeHUMBbIe (PaKTOPBI MUTAHUS. PONb MUIIEBBIX BOJIOKOH I paOOTHI MUIIEBAPUTEILHOTO TPAKTa
1 OOMEHHBIX MPOIIECCOB B OpraHU3MeE.

21. Kpammopkop ¥ Mapa3M — KIMHUYECKUE POPMBI CHHAPOMA HEJOCTATOUHOCTH MUTAHUSI.
XapakTepHble YepThl, CXOJICTBO U MPUHIMITUATIBHBIC OTIUYHSL.

22. Hopmebl moTpeOaeHs BOJIbI, TOCTYIUICHHE U BhIBeIeHHE BOIbI. COJepyKaHUE U POITb BOJIBI
B OpraHus3Me.

23. Kanpuuii, pocdop. Hopmbl morpediaeHus, NuiieBble UCTOYHUKH, POJIb B METa0OIH3ME,
HapyleHus ooOMeHa. ['opMoHalIbHAsI peryJsisius oOMeHa Kablus U ¢ocdopa.

24. Harpwii, kanuii, xjop, marHui, cepa. HopMmbl moTpeOieHHs, MUIIEBbIE HUCTOYHUKH,
pacrpesie/ieHie B OPraHu3Me M poJib 3THX MakpodsieMeHToB B Merabonmsme. Na'/K'-AT®dasza.
Hapymmenust oOMeHa, MyKOBUCITHIO3.

25. buonoruueckas poib xene3a. [loTpedHOCTs 1 HOpMBI TOTpeOIeHUs Kene3a. Peyrunnsa-
s xkenne3a. OOMeH Kelle3a B OpraHu3Me (BcachbIBaHUE, TPAHCIOPT MO KPOBH, BHYTPUKICTOUHBIH
obOMmeH). [lenonupoBanue xenesa. [IposBnenus n3obiTKa *kene3a B opranusme. JKene3oneuuTHbIe
COCTOSIHUS ¥ JKeJe301e(DUITUTHBIC aHEMHUH.

26. Poip Meau, 1MHKa, CeleHa, onaa, ¢gTopa, Mapradia, kKodanbTa B META0OIU3ME TKAHCH.
[ToTpebHOCTS M MHIIEBbIe HCTOYHUKH. Hapynienust ooOMeHa.

27. MexaHu3M [EHCTBUSI TOPMOHOB, PETYIHUPYIOIIUX BOJHO-MUHEPANbHBI OOMEH (Ba3zo-
MIPECCUHA, HATPUHYPETUYCCKHUX TIENTHIOB, alTbJOCTEPOHA).

28. PeHMH-aHTHOTEH3WHOBAS CHCTEMA U €€ POJIb B PETYJISIIUU BOIHO-COJICBOIO0 OOMEHA.

34. TEMA: BUOXUMUSA MOYU. PU3NOJOI'NYECKHUE U TATOJIOI'MYECKHUE

KOMIIOHEHTHI MOYUA
AKTYaJIbHOCTDH TeMbI
AHamn3 MouM — o0Os3aTelbHass COCTABIAOINAsA InlaHa oOciaegoBaHus OosbHOro. Ha
OCHOBaHUMU aHajJIN3a MOYM AHArHOCTUPYIOT 3a00NIeBaHUs MOYEK — KaK COOCTBEHHO MOYEUHYIO

MATOJIOTHIO, TaK M TOPaKEHUE IMOYEeK M MOYEBBIBOJSAIIMX MyTeH Npu 3a00J€BaHUAX JPYIHX
opraHoB. Kpome Toro, Ha OCHOBaHMM aHaJIM3a MOYM MOXKHO 3alOJO3PUTHh MWIH MOATBEPIUTH
Hanuuue 3a00JIeBaHUI NMEYEHU, CepACYHOM MBIIIIBI, TOKETYI0UHOM Kee3bl, IUarHOCTUPOBAThH
pasNuyHbIE BUJABI JKENTYXH, MpoBecTH AupdepeHIUalbHYI0 JHArHOCTUKY CaxapHOro H
HecaxapHoro auadera, ONpeieauTh TUIT HEKOTOPBIX TOPMOHAJIbHBIX HAPYIIEHUH U T. 1.

N3meneHne cocTaBa MUHEPAIBHBIX BEIIECTB U HAPYIIECHUE PACIPENCICHUS 3JIEKTPOIUTOB U
KUJKOCTU B OpraHU3ME SBIIIIOTCA NPUYMHOW MHOTMX CEPbE3HBIX HAPYIICHWM, KOpPPEKIMER
KOTOPBIX Yallle BCErO MPUXOAUTCS 3aHUMATHCS PEaHUMATOJIOTaM.

Iean 3anaTHA

Hayuuthcst mpuMeHATh 3HAHUSA O (PU3UOJIOTHYECKUX M TATOJOTHUECKUX KOMIIOHEHTaX MOYH
JUIS PEIIeHUs] BOMPOCOB IUArHOCTUKU, MPOQPIIAKTUKH U TPOTHO3a 3a00JeBaHUM, CBS3aHHBIX C
MMOYCYHOM 1 BHEITOUCUHOM MaTOJIOTHEH.

TpeOoBanus K HCXO0AHOMY YPOBHIO 3HAHM I

s nonnoeo yceoeHus memvl HEOOXOOUMO NOBMOPUMD U3

—  HOpMANbHOU u3u0a02uU 4eioeexa.

*  MeXaHW3M 00pa30BaHMS MOYU MMOYKAMH,
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* pacrmpezefieHUe BOJbl B OpraHU3Me, aKBallOPUHBI,

*  COCTaB MHTEPCTULHATBHOMN (MEKKIETOYHOMN) U KIIETOYHOM KUJIKOCTENH OpraHu3Ma;

= mexanusM aeiicteusg Na'/K* - AT®aszsr;

— 2ucmono2uu.

= cTpoeHue HedpoHa.

— o0wen xumuu:

" TIOHATHS «OCMOTHYECKOE HABIICHUEY», «OCMOJSIIBHOCTEY, «TUITOTOHUYECKOE U TUIICPTOHU-
4yecKoe U3MeHeHue 00bémay, «pH», «OydepHbie cucTeMbl»;

— OUO0OpPZAHUYECKOU XUMUU:

* KETOHOBBIE Teja, aTbOYMUHBIL, TTIO0YIUHBL,

JlJ1s1 IpoBepKHU UCXOHOI0 YPOBHS 3HAHUH BBINOJIHUTE CJIeAYIOLIHE 3aaHUS:

3aoanue 1. Tlom peilicTBUEM THUIPOCTATHUECKOTO J[aBJICHHUS KpOBb (UIBTPYETCS uepe3
MOJIYIIPOHHUIIAEMYI0 MEMOpaHy M TIOMajaeT B MPOCTpaHCTBO Kancyibl lllymnsHckoro-boymena —
3TO nepBUYHAs Mova. KakoB ee KaueCTBEHHBIN cocTaB?

A. Conmepxut (hOpMEHHBIC SJICMEHTHI KPOBH.

b. Ananoruuna coctaBy KpoBU, HO HE COJEPKUT OEIKOB ¥ POPMEHHBIX SJIEMEHTOB.

B. AHanoruyHa coctaBy KpOBH U COJIEPKUT O€IKU ¢ MoJieKyisspHOM Maccoi 1o 70 x/la, HO
OTCYTCTBYIOT (hOpMEHHBIE 3JIEMEHTHI.

I'. CoctaB nepBUYHON MOYH OTIUYACTCS OT COCTaBa IJIa3Mbl KPOBH IO BCEM KOMITOHEHTaM.

3aoanue 2. Kananen HedpoHa COCTOUT M3 3-X OTAEIOB: MPOKCHMAIbHOIO KaHalbla, METIIN
I'enne W QUCTaNbHOTO KaHaiblla. B KaHanblax MepBUYHAS MoYa TOJBEpraercss peadcopOIuH.
[TapaniensHO OCYIIECTBIISETCS M CEKpEIUs OMpeIelIeHHbIX BenlecTB. Kakoe KOIMYEeCTBO TIIOKO3bI
peabcopOupyeTcs B IPOKCUMAIILHOM KaHAIIbIE 310pOBOM TIOYKHU?

A. 100% npu HOPMOTJIMKEMUHU. b. 50% npu HOpMOTIIUKEMUH.

B. 100% npu comepkaHuu TIFOKO3BI B KPOBU > 10 MMOJIB/II.

3a0anue 3. B pucranpHOM KaHanblle HeQpoOHa HapsAy C TPOLECCAMH, CBSI3aHHBIMHU C
pa3BeIeHueM M KOHLIEHTPUPOBAHHEM MOYH, OCYILECTBIISIOTCS PeaOCOpPOLMOHHBIE U CEKPETOPHBIE
MPOIIECCHI, TTIaBHAs 337a4a KOTOPBIX — COXPAaHUTh KHUCIOTHO-IIEIOYHOE paBHOBECHE OpraHU3Ma U,
B YaCTHOCTH, ocTOosIHCTBO pH kpoBH. Kakue MOHBI CEKpeTHUPYIOTCS KaHAIbLIaMu?

A.K'. B.Na’. B.H". T.NHs". J.CI. E.HPOs.

3aoanue 4. Y 6071bHOTO NMOSIBIIINCH OTEKU. KakOBbI BO3MOKHBIE IPUYHHBI?
A. Hapyiienue 6e10KCUHTE3UpYIoed pyHKINN NEeUYEHH.

b. Crymenue kpoBH.

B. IIporennypus.

I'. HenocraTok Ba3omnpeccuHa.

HpLIGMJleOCmb peweﬂuﬁ npoeepbnie, conocmaesue ux ¢ omeemamul.

Bonpocsl 1151 00cyxka1eHus

1. HopmanbHble moka3zarenn o0beMa MOYH, €€ MJIOTHOCTH, IBETa, NMpo3payHoCcTU. DakTopshl,
00ycraBIMBAIOIINEe N3MEHEHHS [TOKA3aTeNsl KUCIOTHOCTH MOYH.

2. Heopranuyeckue cOCTaBHbIE YaCTH MOYH.

3. OpFaHI/I‘I€CKI/Ie COCTaBHbBIC YaCTHU MOYM B HOPME: MOYE€BHHA, MOYCBAasd KHUCJI0TA, KPpCaTUHHH,
aAMHUHOKHCIIOTHI, 6€3a30TUCThIE OPraHNYECKHEe KOMITOHEHTHI MOYH, TOPMOHBI 1 UX METAOOIUTBHI.

4, HH&FHOCTI/I‘IGCKO@ 3HAYCHHUE OIIpCACICHHA B MOYE€C AaMHUHOKHCIOT, KOTOPBIMU oorartsl
CIEeLMANIN3UPOBAHHBIE OCNKH: TMJIPOKCUIPONIMHA (B KOJJIareHe), 3-MeTUITUCTHAMHA (B aKTUHE U
Muo3uHe). OrmnpexneneHue MeTaOOJUTOB AMUHOKHCIOT JJIs JUArHOCTUKU (DEHUIKETOHYpUU
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(mapymenue oOMeHa (eHWIalaHWHA), aJKaNTOHypuu (HapymieHne oOMeHa THPO3WHA),
TUNEPIPONUHYPUH (HApYLIEHUE OKUCJIECHUS MPOJMHA), LUTPYUIMHYpUM (HapylleHHEe CHHTE3a
MOYCBHHBI).

5. JluarHocTUYECKOE 3HAUEHUE OIPENEIEHMS TaTOJIOTHYECKUX COCTABHBIX YAaCTEN MOYM:

a) IpOTEUHYpHUsi T[OYeyHas U BHemouyeuHas; (EpPMEHThI, OIpeaesieMble B MOYE C
JIMarHOCTUYECKOH IEIIBIO;

0) IIIIOKO3ypHsl IIPU CaXxapHOM JuabeTe U MoYeyHas TIII0KO3ypHs;

B) remMarypusi o4eyHasi 1 BHEMOYEeYHast, TeMOTJIOONHYPHS;

') KETOHYpHS IIPU TOJI0JITaHUH, TuadeTe, aly103aXx UHOTO IPOUCXOXKIICHUS;

) JKeITYHBIE MUTMEHTHI, ONpeesieMble C 1eNbl0 TuddepeHNaTbHON TUATHOCTUKU JKENTYX,
opGUPHUHBI.

6. MexaHu3Mm JefiCTBHS TOPMOHOB, PETYIUPYIOIINX BOAHO-MHHEPAJIbHBI 00MeH (Bazompec-

CUHA, HATPHUI-YPETHUYECKOTO TOPMOHA, aJIbJOCTEPOHA).
Jlutepatypa /15 NOATOTOBKHU
OcHoBHasn
1. bBuonoeuueckas xmmus / B. K. KyxTa [u nip.]. Mocksa : brrom ; Musck : Acap, 2008. C. 599-606.
2. Buonoecuueckas xumus / A. J1. Taranowd [ ap.]. MusHCK : B mk., 2013. C. 359-375, 541-543.
JlomosiHUTEILHAS

1. Yupkun, A. A. {narnoctrdeckuii cipaBouruk tepanesta / A. A. Yupkun, A. H. Oxopokos, 1. 1. I'oHuapuk.
Mutck : Benapycs, 1993. C. 369-390.

2. Kamvuunuxos, B. C. CipaBOYHHK 10 KIMHUKO-OMOXMMHUUYECKOH tabopaTopHoii auarnoctuke / B. C. Kambl-
IIHUKOB. MuHck : Benapycs, 2000. C. 171-208, 275-347, 358-428.

3anaHus 11 CAMOCTOSATEILHOM PaGoThI

3aoanue 1. UtoObl 3amo03pUTh y OOJBHOTO caxapHbI nuaber, oOpaTuTe BHUMAaHHE Ha
00BEM BBIJICTISIEMO MOYHU U €€ yAelbHbIN Bec. [Ipu guabere, HeCMOTps Ha OOJBIIYIO CYTOYHYIO
AKCKPEIMI0 MOYH, €€ YJCIbHBIA BEC OCTACTCs BBICOKUM. J[JIsl yTOYHEHHS JHarHo3a HeoOXO0IUMO
OTIPEICITUTE COACPKAHKE TIIFOKO3bI B MOUYE W CPABHHUTH ITH JaHHBIC C PE3yJIbTaTaMH OTPEICIICHUS
YPOBHS TJTUKEMHH.

1.1.Pemute 3anauy. [lonbepure napy CMMIITOMOB, XapaKTEpHBIX JJIs AUabeTa:
A. D moun = 1,02. 1. Cyrounsii auypes 6 .
b. D moun = 1,022. 2. Cytounslii nuypes 2 .
B. D moun = 1,20. 3. Cyrounslii quypes 1 1.

I'. D moun = 1,5. 4. Cyrounslit nuypes 20 .

1.2.Pemute 3anauy. Ilogbepure mapy CMMITOMOB, XapaKTE€PHbIX AJIs 1uadeTa:
A. I'nmroko3ypus — Her. 1. 'mukemust 5,5 MMoIIb/11.

b. I'moko3ypus — 1%. 2. I'mukemus 15,0 MMomb/i1.

B. I'moko3ypust — cneppl. 3. 'mukemus 8,0 MMOJIB/I.

3aoanue 2. ins muddepeHIranbHON TUarHOCTUKU Pa3IMYHOIO PoJAa KEJITYX M3ydaroT IBET
MOYH M OIpPENeNAoT B HEH Halu4ue XEeTYHbIX HMUrMeHTOB. HeoOXoIuMO BCIIOMHUTB, KaKUM
0o0pa3oM OCYIIECTBISETCS pacmajl >KETYHbIX ITUT'MEHTOB, COJIEpP)KaHHWE KaKUX COEIMHEHUN
YBEJIMYMBAETCS B KPOBU M MOY€, KaKUM 00pa3oM M3MeHsieTcs 1BeT cTyna. CieayeT MOMHUTh, YTO
yepe3 MOYEeUHbIH (GUIbTp crocoOeH MPOHUKATh CBA3AHHBIN OMIIMPYOHH (B OTJIMYME OT CBOOOJIHOTO
OunpyOMHa, HE CHOCOOHOTO TMPEOONEeBATh MOYEUHBIH «(PHIBTP», MOJEKYIa IUTITIOKYPOHHUIA
OmnnpyOuHa mMana).

2.1. Pemute 3anmauy. Ilogbepure mnapaMeTphl aHanM3a MOYHM, XapaKTepHbIE IS
MEXaHNYECKOM KENTYXH:

A. Moua «11BeTa nuBay. 1. bunupyouH.

b. Moua conomenHo-xenTas. 2. YpoOwIMH (MCTUHHBIN).
B. Moua kpacHoro nsera. 3. CTepKOOUIMHOTEH.

I'. Ceetno-xentas moua. 4. Ypoxpowm.
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3adanue 3. JlmarHOCTMKA TIaHKpeaTHTa BO MHOTOM OCHOBBIBAC€TCS Ha ONpPEAeICHUN
aKTUBHOCTH ()epMEeHTOB MouH. BcrmomuuTe, Kakue (epMeHTHI, CIOCOOHBIE NepeiiTh B Mody,
CEeKpeTHpyeT MOJiKeNyao4YHas xkene3a. HazoBute ¢epMeHT, aKTUBHOCTH KOTOPOTO 00s3aTENbHO
OIIpesieIIsAeTCsl B MOYE IIPU ITaHKPEATUTE!
A. ®ochopunaza. b. Amwmnaza. B. Jlakrataerunporenasa. I'. [lencun. J[. Caxapasa.

Hpa6uﬂbHOCn’Ib peweﬂuﬁ npoeeponie, conocmaeue ux ¢ omeemamul.

IIpoBepbTe cBOM 3HAHMS (CAMOKOHTPOJIb YCBOEHHSI T€MbI)

3aoanue 1. B KIMHUKY TOCTYIUI O0JIBHOM C Kajgo0aMHu Ha OOMJIBHOE W 4acTOE MOYCHCITYC-
KaHue, XKaxIy, KOTOpbIE €ro OECIOKOAT Jake HOubt0. CyTouHOe KomruecTBO MO4M = 10 11 ¢ HU3KOU
OTHOCHUTEJLHOM IJIOTHOCTHI0. KakoB MpeanonoKuTeNbHbIN Uardo3?

A. CaxapHblii quaber. b. Hecaxapuslii ntuaber.

B. bonesns Nuenko-Kymunra. T'. bone3ur Agaucona.

. Muxkcenema.

3aoanue 2. Y 60I5HOTO OCTPBIM IIIOMEPYIOHE(HPUTOM CYTOUHOE KOJIUYECTBO MOouH = 500 miL.
Kak Ha3pIBaeTCS 3TOT CUMITTOM?

A. Anypus. b. Ilonnypus. B. Onurypus.

I'. Huktypus. . N3octenypus.

3aoanue 3. Y OONBHOTO OCTPHIM IIIOMEpPYIOHE(PUTOM BbIsBICHAa Makporemarypus. Kakoii
LBET MOYH Y JJAHHOTO OO0JBHOTO?

A. KpacHbIiii. b. KopuuHneBbiid. B. YepHnbrii.

I'. Po30BBbI. J1. LlBeTa MSICHBIX ITOMOEB.

3aoanue 4. Y 601bHOTO B pe3yabTaTe OTPABJICHUS COJSMU CBHUHIIA B MOYE MOSBUIOCH MHOTO
npotonoppupuHoB. Kakoii nBeT Mo4# y JaHHOTO 00JIEHOTO?

A. 3enenbii.  b. KopuuHeBblii. B. YepHnbrii.

I'. Po30BBbI. J1. llBeTa MSCHBIX ITOMOEB.

3aoanue 5. Y 601pHOTO0 HH()EKIMOHHBIM T€ATHTOM C JKEITYXOH B MOYE BBISBIICHO BBICOKOE
cojiepkanue Ounupyouna. Kakoii nseT Mouu y JaHHOTO G0JIBHOTO?

A. ColloMEHHO-KENTHIH. b. KopuuHesslii.

B. YepHsiii. I'. Po3oBbiil. J. IIBeTa MsACHBIX TTOMOEB.

3aoanue 6. Y 60IbHOr0 XpOHUYECKUM HE(PUTOM BBISBICHO HApPYILIEHNE KOHIIEHTPALMOHHOM
¢byskun noyek. Kak Ha3zpIBaeTcst 3T0 cocTosHNE?

A. Huxtypus. b. U3octenypus. B. Onurypus.

I'. Anypus. . Homnypwust.

3aoanue 7. Y OOJIBHOTO B MOYE COZAEP)KaHUE MOUEBOM KHUCIOTHI COCTaBUIO 9,5 MMOib/24 u.
Kakyro marosoruto MoxHO 3a110J03pUTh?

A. Kaxexkcus. b. Oporatauunypus.
B. Iloueunas HegocTtaTo4HOCTE. I'. IleyenouHas HEIOCTATOYHOCTD.
J1. Iloparpa.

3aoanue 8. bonbHOMY, CTpagaronieMy XpOHHYECKHM TenaTHTOM, ObUIa MpOoBeAeHa Harpy3Ka
6enszoarom HaTpus. [Ipu s3TomM 00 06e3BpekrBaoIIel GYyHKIIMHU NIEYEHN CYUIINM Ha OCHOBaHHUH 00-
Hapy>KeHUs B MOYE:

A. BeH30iHOI KUCIIOTHI. b. JINMOHHOM KHCIIOTHI. B. BaneprnaHoBOI KHCIIOTHI.

I'. I'unnypoBOW KUCIOTHI. J. I{aBeneBoi1 KUCTOTHI.
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3aoanue 9. ConepxaHue Kakoro w3 MPOIYKTOB OEIKOBOTO OOMEHA MOBBICHIIOCH B MOYE Y
CIIOPTCMEHA C Pa3BUTON MYCKYJIaTypOU 1OCIJI€ CHOPTUBHBIX COPEBHOBAHM?

A. MoueBoii kucnotel. b. Kpearuna. B. Kpearununa.

I'. MoueBunbl. [[. AMMuaka.

3aoanue 10. [Ins yTOUHEHHsI AUATHO3a «IPOTPECCUPYIOIIAsi MbILIeUHast AUCTPOPUSI» y O0Ib-
Horo Obu1 caenaH aHanu3 Moun. Kakoe coenmHeHue npu 3ToM 0yaeT oOHapyKUBaTbCs B Moue?
A. Tlopdupunsl. b. Kpearun. B. KpearunuH.
I'. Muorno6usn. J[. KanemoaynuH.
OTBeThI K peleHUI0 3aJaHu

/Jlna camonpoeepku ucxo0no20 ypoeHsa 3HAHUIL:
1-B;2-A;3-A,B,1;4. A,B.

Jlna camocmosamenvnou padomel:

11—T-1. 12—b-2

21—A-1

3—Bb.

CamocrosiTesibHas padora (2 yaca)

HNHCcTpyKIMM K NPAKTHYECKOMY 3aHATHIO

PaGora 1. Onpeodenenue yoenvnozo éeca (niomuocmu) mouu

[TockonbKy OTHIENbHBIE MOPLUUA MOYHM OTIUYAIOTCSA IO YJAEIbHOMY BECY U XUMHUYECKOMY
COCTaBy, YAENbHBIN BEC ONMpEAeNsioT B Moue, COOpaHHO 3a cyTku. B HOpMe ynenbHbI BeC MOYH
KOPpEIUPYEeT C KOJIMYECTBOM «CyTO4YHOW» Moum u cocraBiser 1,010-1,025. Ilpu paznmudaHbIX
COCTOSHUIX OH MOXKET Konebatbesa ot 1,000 1o 1,060.

Xo0 pabomul. B umHAp HATMBAIOT MOYY U OCTOPOKHO MOTPYXKAIOT B HEe ypomeTp. OTcuer
BEJETCsI 110 JECTICHUIO IIKAJIbI YPOMETPa, COOTBETCTBYIOIIEMY HI>KHEMY MEHUCKY YKHIKOCTH.

PesyabTarsl:

Pabota 2. Onpeodenenue kucnommnocmu mouu

B HOpMe peakiust Mouu crabokuciasi.

Xoo pabomobi. Ha nakMycoByI0 OyMakKKy HAHOCSIT KaIlJIl0O MOYH M ONIPEACIISIOT €€ PEeaKITHIO:
1) cunsas 1akMycoBas Oymara KpacHeeT, KpacHasi He U3MEHSEeT 1IBeTa — KHUCIasi peaxiiys;
2) KkpacHasi Oymara CUHEET, CUHSS HE U3MEHSET 1[BeTa — LIEJIOUHAs PeaKius;

3) obe Gymaru He U3MEHSIOT CBOETO IIBETa — HEUTpaIbHasl PeaKLusl.

MO>HO UCTIONB30BaTh U APYrHe WHAUKATOPHBIC Oymary.

Pesyabrarsl:

Pabota 3. Kauecmeennoe onpedenenue neopzanuyeckux cOCMagHyIx 4acmeii Mouu
W3 MuHepanbHBIX coyieil Oosiee BCero ¢ MOYOH BBIIENSETCS XJIOPUCTOTO HAaTpus — 8-
15 r/cyTkn.
1. Onpenenenue xnopuaoB. HMoHbl Xi0opa pearupyioT ¢ a30THOKHCIBIM CepedpoM C
00pa3oBaHMEM OCaJIKa XJIOPUCTOTO cepedpa, He paCTBOPSIOIIEroCs B a30THOM KHCIIOTE.
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Xoo pabomur. K 1 mn moun (20 xanens) goGasistor 3—5 kamenb 1% pactBopa AgNOs u 2
kar 10% pacTBopa a30THOU KucaoThl. Beimamaer Genbiit ocagok AgCl, TemHeromuii Ha cBeTY,
HEPACTBOPUMBIN B 230THOM KUCIIOTE.

2. Onpenenceuue cyinbdaToB. B kucmoit cpeme cynbdarbl ¢ XJIOPUCTBIM Oapuem
oOpasytot Genbiii ocanok BaSOas.

Xoo pabomwr. K 20 xamism moun npwinBatoT 5 kamenb 10% pactBopa HCl u mo xarsim,
MeaIeHHo, qobasistor pactsop BaClz 1o obpasoBanus ocajka.

3. Onpeneneuaue ¢ochator. Docharel MOUM MPU PEAKIUU C MOJUOICHOBHIM
PEaKTUBOM O0pa3yloT IKENThI KpHUCTAUIMYeCKUH ocafgok (pochopHOMOINOIEHOBOKUCIOTO
aAMMOHHSI.

Xo0 pabomwi. B nmpobupky HanuBarot 20—30 karenb MOJIUOJESHOBOTO PEAKTHBA U HAIPEBAIOT
pacTBOp 10 3aKuIaHus (HE KUIATUTH). 3aTeM J00aBISIOT HECKOJBKO Kareiab Moud. Beimamaer
KENTHIN 0canok HochopHOMOINOIEHOBOKICIOTO AMMOHHUSI.

4. Onpenenenune kKanbunus. Kampluii MOYM BBIATAeT B OCATOK TpH J100aBICHUU
1aBEJIEBOKUCIIOTO aMMOHHSI.

Xoo pabomei. K 20 xamism moun npunuBaroT 1-2 xarmmu 10% pacTBopa yKCYCHOM KUCIIOTHI U
2-3 xamm 5% pacTBOpa IIaBEJIEBOKUCIOTO aMMOHHS. BpiMagaeT KpUCTAIIMYECKH OCajoK
I1aBEJICBOKHUCIIOTO KAJIbIIHSI.

Pe3yabTaThl:

PaGora 4. Kauecmeennoe onpedenenue opzanuyeckux cOCmMagHbvix 4acmeii Mo4u

1. Onpeoenenue 6enka. B HopMe B MOU€e ONPENEsIOTCS Clebl OenKa.

11. TIIpo6a Tennepa. Ilog neiictBueM a30THOW KHUCIOTHI Oelok oOpa3yer
HEPACTBOPHUMBINA OCaJIOK.

Xoo pabomwi. B mpoOUpKy OCTOPOKHO HATUBAIOT OKOJO 1 mil koHeHTpupoBaHHO HNO3 u
cBepxXy HacimauBaroT 1 mur moun. Ilpu Hanmumu B Moye Oenka Ha TPaHMIIE KUIKOCTEH MOSBISIETCS
MYTHOE 6€JI0BaTOE KOJIBLIO.

1.2. OcaxaeHnue Oenka CcyaAb(POCAJUIHUIOBON KHUCIOTOW. Dra mpoda
SBJISICTCS CaMOM YyBCTBUTEIBbHOMN peakiuell Ha Oeok.

Xoo pabomsi. K 20 xaruiam moun 106asnsoT 5 kanenb 20% pactBopa cyiab(hocanTuiuioBoit
KHUCIIOTHL. BrimanaeT ocanok Oenka (HOMyTHEHHE PacTBOPA).

2. Onpedenenue enoxko3vl. B HOpMe TII0KO3a B MOY€ He omnpeaensercs. [ kauecTBeHHOTo
OIIpEAEIIEHUS TII0KO3bl B MOYE MOJIb3YOTCS CIEAYIOIUMU PEAKIUAMMU:

2.1. Peakuus Tpommepa. B mienouHoit cpenie B mpuCyTCTBUH TITFOKO3BI TipH tobasnernn CuSOy
o0pa3zyeTcst JKeNThIH 0CaIoK THIpaTa 3aKUCH ME/IU HITH KPacHBIN 0CaJI0K 3aKUCH MEJIH.

Xoo pabomot. K 5 kamisam uccieqyemoit Mmoun npubasisitor 5 kanenb 10% pacteopa NaOH u
5 kanens 1% pacTBopa cepHoKucion meau. Harpesaror.

2.2. Peaxnuus ®enumura. IIpobda ocHOBaHa HAa TOM JK€ TNPHUHIIMIIC, YTO U PEAKITUSI
Tpommepa. [IpenmyiecTBo 3TOM peakUK 3aKJII0YAETCsl B TOM, YTO CETHETOBA COJIb B COCTAaBE pe-
aktuBa denuHra cBsA3bIBaeT M30BITOK T'HJIpaTa OKMCH MEAM, U3 KOTOPOTO MPU HarpeBaHuu o0pasy-
€TCsl OKHCh M€Y YEPHOI'O 1[BETA, MEIIAOIIasi pEaKIIHH.

Xoo pabomur. K 20 kamisiM uccienyeMol MOuYd MPHIMBAIOT paBHBIM 00beM kuakoctu dDe-
JIMHTA U HarpeBaroT J0 KUTICHHUS.

2.3. Peakuus Humamngepa. B peaktuB Humanzepa BXOAUT a30THOKHUCIBIA BUCMYT. B
IIEJIOYHOM cpezie o0pa3yeTcs ruapaT OKUCH BUCMYTa, KOTOPBIHA, BOCCTAaHABIINBASCh B MIPUCYTCTBUU
TJIIOKO3BI IO METAITNYECKOT0 BUCMYTa, OKPAILIMBAET KUJIKOCTh B UEPHBIN I[BET.
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Xoo pabomwi. K 20 kamisam uccnenyemoit Moun npunuBatot 10—20 xamens peaktuBa Hunan-
nepa u kunATAT 1-2 muH. XKuakocts Oypeer, 3aTeM 00pa3yeTcsi YepHBIH 0CaZ0K METAUINYECKOTO
BHUCMYTA.

Pe3yabTaThl:

3. Onpedenenue KpogaHbIX nuzMeHmos. B HopMe B MOUe KPOBSTHBIX MIUTMEHTOB HET.

I'BaskoBas nmpobOa. ['BasskoBas cMojia B MPUCYTCTBUU MEPOKCHUIA BOJIOPOAA MO BIIUS-
HUEM IMEPOKCH/Ia3bl KPOBU BOCCTAHABIIMBAETCS B @30HU]] TBasIKOBOM CMOJIbI, UMEIOIUNA CUHUMN 1IBET.

Xoo pabomwr. B mpobupky HamuparoT 20 Karmeiab MOYHM, 5 Kameidb TI'BaSKOBOW CMOJIBI H
HeckoJibko Kanenb H2O2. B npucyTcTBUM KpOBHU MOSIBISETCS CHHEE OKpAIIUBAaHUE.

Pe3yabTarhl:

4. Onpeoenenue kemonogwvix mein. KeToHOBBIE Tela 0OHAPYKMBAIOTCA B MOUYE IpU JuadeTe,
TOJIOJIAHUU M IPYTUX alUJOTHYECKUX COCTOSHHUAX. METO] OCHOBAH Ha IIBETHOW PEAKIIMU, KOTOPYIO
JIAIOT KETOHOBBIC TEJIa ¢ HUTPOIPYCCHIOM HATPHSI.

Xoo pabomuwi. K 2 xarnsm mouun no6asisitot 2 kamm 10% NaOH u 2 xarum HuTponpyccuia
Hatpus. [TosBisieTcst opaHKeBO-KpacHOe oKpammBanue. JJo0aBisFOT 6 Karneinb KOHIICHTPHUPOBAHHOU
YKCYCHOM KHCIJIOTBI — IOSIBJIICTCSI BULITHEBOE OKPAIIUBAHHKE.

Pe3yabTaThl:

Pabota 5. Konuuecmeennoe onpedenenue opzanuueckux coCmagHvix yacmeil Mouu
51. Onpenenenue coIaepXaHUS TIIOKO3B B Mo4Ye (EpPMEHTAaTHBHBIM
(rTIOK0O300KCHTAa3HBIM) METONOM. B HOpME III0KO3a B MOYE MPHUCYTCTBYET B CIIEIOBBIX
KOJIMYECTBAX U OOBIYHBIMH METOJAMU HE ONPEACIISACTCS.
Ipunyun memooa. MeToJ] OCHOBaH Ha CIEAYIOIMX (EePMEHTATUBHBIX PeaKIUsiX:

I'moko3za+H,O+0; —» I'moxonomakroH + H202 ,
I'nroxko3zookcuoasa
H202 + 4-amunoantunupud + penon - ——> XunonumuH + 4H20
Ilepokcuoaza

OO6pa3zyromuiicss TpoayKT UMEET PO30BYIO OKpacKy. IHTEHCHBHOCTh OKPACKH IPSIMO IMpO-
NOPIMOHAIbHA KOHIIEHTPALIUHU TIIFOKO3bI U U3MepsieTcss GOTOMETPUUYECKH.

Xoo pabomui
OnbITHast CranpapTHas
npoda, M npoda, MJ
B nentpudyxusie npobUpKHU BHOCST:
Moua 0,1 -
CraHgapTHBIN pacTBOP IITFOKO3bI — 0,1
JlucTrimpoBaHHas BoJia 1,0 1,0
IlepememuBaroT
[TosydeHHBbIN pacTBOp OTOMPAIOT B CyXue NPOOUPKU 0,2 0,2
Pabounii pactBop pepMEHTOB 2,0 2,0
[TepememuBaroT U HTHKYOUPYIOT peakuoHHyt0 cMech 10 mun nipu 37°C nnu
30 MUH TP KOMHATHOM TeMIEpaType
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[To okoHYaHMM MHKYOAIlMM H3MEPSIIOT ONTUYECKYIO IUIOTHOCTH ONBITHOW M CTaHAAPTHOU
po6 Ha komopuMeTpe (anuHa BosHbI 490—540 HM) B KIOBETaX C TOJIIUHOMN CIIOSI 5 MM MPOTHUB KOH-
TPOJISL.

KonTpoabsHnas npoba comepxkut 0,2 ma Boasl u 2,0 M pabodero pactBopa (GpepMEHTOB.
KonTponbHyto mpo0y MOKHO TOTOBUTH OJIHY HA IPYIIY.

Pacuer npouszeooam no popmyne:

Con= Eon ' 5,55/ ECT,

rie Con — KOHIIGHTPAIUS TITFOKO3BI B MOUYe (MMOJIB/N); Eon — 3KCTUHKITMSA OnBITHON TTPOOBI; Ecr —
AKCTUHKIIUS CTAaHAAPTHOU MPOOHI.

IIpoBogsT pacuer CyTOYHOrO BBIIEIEHHUS TIIIOKO3bI ¢ MOUOH (¢ yueToM auypesa 1200—1500 mur).
Pe3yabrarsi: Eon= Ecr=
Pacuér:

5.2. OnpenecieHue KOHIEHTpANUU Oejka B Moue

Ipunyun memooda. MeTos1 OCHOBaH Ha CITIOCOOHOCTH CYIb(HOCATUIINIOBON KUCIOTHI pearupo-
BaTh C OEJIKOM, BBI3bIBasl IOMYTHEHUE, UHTEHCUBHOCTh KOTOPOTO MPOIOPLHUOHAIbHA COJAEPIKAHUIO
Oerka B MOuUe.

Xon onpenenenus. K 1 mu mpospaunoit moun nob6asinsor 3 mi 3% pactBopa cyibdocanu-
[MJIOBOM KHUCIIOTHI, CMECh NMEPEMEIINBAIOT U Yepe3 5 MUH U3MEPSIIOT ONTUYECKYIO TNIOTHOCTH COJIe-
P)KUMOTO MPOOMPKU Ha KOJOPUMETpPEe NpU KpacHOM cBeToduibTpe (mumHa BoiHb 630—650 HM) B
KioBeTe mupuHoi 10 MM IPOTUB KOHTPOJIBHOM MPOOBI (KOHTpoONbHAs Tpobda: k 1 mi Moy 1006aB-
asiioT 3 Mt m3otonmdeckoro pactBopa NaCl). Pacuer npousBoasaT 1o kaimOpoBOYHOMY rpaduky.
Pacder cyTouHBIX MOTEPH OeiKa MPOBOAT ¢ yueToM auypesa (1200—1500 mo).

Kanun6poBouHblii rpaduk 1Jis1 onpeiesieHUsi coaep:KaHus 0011ero 6ejika B Mo4e

0,25
[Wa)
S
S 0,2 .
H
o
§ ’ /
(5]
2 0,1 //
=
S /
o5 0,05 -
0]
0] 0,1 0,2 0,3 0,4 0,5 0,6
C Oenka, 1/
PesyabraTei: E= C=
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Knunuxo-ouacnocmuuexoe 3mnauenue onpedenenus cooepowcanusi beika ¢ move. B mode B
HOpMe coaeparcs «cyepl Oenka» (anpOyMuH U rinodynunsl, He Oonee 0,15 r/cyr). IloBbimeHHOE
cozepkaHue Oeika B Moye — MPOTEMHYPHSI — OTpPakaeT HapylleHHe OallaHca MEeKAy mporecca-
MU ero GuiabTpanuy U peadbcopOunu U 0OTMEYaeTCs MpH 3a00JIeBaHUAX MTOYEK, MOYEBBIBOSAIIUX ITY-
TeH, ycuieHHOM pacmaje OenkoB TkaHed. DyHKIMOHAIBHBIE TTOYEYHBIE TPOTEHHYPUH CBSI3aHBI C
YBEIIMYEHUEM TPOHUIIAEMOCTH MMOYEHYHOT0 (PHIbTpa JTUO0 3aMeJICHHEM TOKa KPOBH B KIyOOYKax
(o1 BIUSTHUEM TTEPeOXJIaKACHUS, GU3NIECKOTO M ICUXMYECKOTO MEePEHAITPSKEHN ).

BriBoxa:

Iloonuce npenodasamens:

35. TEMA: KOHTPOJIb IIPAKTUYECKUX HABBIKOB BUOXUMHUYECKOI'O
AHAJIN3A: AHAJIN3 )KEJYJOYHOI'O COKA 1 MOYM

AKTYyaJIbHOCTb TeMbI

B npouecce n3yueHuss OMOJIOTMYECKOM XUMHM CTYIEHTbl IMPUOOpEN HavyajdbHblE 3HAHUSA U
IIPAKTUYECKHE HABBIKM KAYECTBEHHOI'O M KOJUYECTBEHHOTO OMOXMMMUYECKOIO aHallu3a, KOTOPBIH
HaXOJUT IMIMPOKOE IPUMEHEHHUE B JIADOPATOPHOW MAarHOCTUKE, HAIIPUMED, aHAIU3bI )KEITyJTOUHOTO
COKa U Mouu. B nanpHeiiiem, B Xo/ie U3y4eHUs KIMHUYECKUX JAUCLUILINH, OyIeT OCYIECTBISATHCS
pacuIMpeHre U 3aKperyieHue 3HaHU 110 OMOXUMUYECKON 1a00paTOPHOM TMArHOCTHKE.

Iean 3anaTHA
[IpoBeputh: 1) HaBBIKM CTYJEHTOB B IPOBEIECHUM KAYECTBEHHOTO U KOJUYECTBEHHOI'O

aHaIM3a OMOJIOTHUECKUX KHUJIKOCTEH;
2) yMEHHME OPUEHTUPOBATHCA B pe3yJbTaTaxX aHAJINW3a U JaBaTh UM IIPABUIIbHYIO OLICHKY;
3) MOHMMaHUE NPOMCXOXKAEHUS U  JUArHOCTUYECKOTO0 3HAYEHHUS IATOJIOIMYECKUX
KOMITOHCHTOB aHAJIM3UPYCEMBIX OHMOJIOTHYECKUX H(HHKOCTGﬁ.
TpeOoBaHus K HCXOAHOMY YPOBHIO 3HAHMH
Lna kauecmeenno20 6binOIHEHUs 3a0aHUSA HEOOXOOUMO BCHOMHUMDb U3
— obwen xumuu:
® OCHOBBI KAYECTBEHHOI'0 U KOJIMYECTBEHHOI'O aHAJIN3a;
— 0UO0N02UYeCKOU XUMUU:
®  (pU3MKO-XMMHUYECKHE CBOWCTBA U COCTAB JKENyI0YHOI'0 COKa B HOPME U NATOJIOTUH;
®  (hU3MKO-XMMHUYECKHE CBOMCTBA U COCTaB MOYU B HOPME U MaTOJIOTHH.

BbinosiHeHue padoThbl.

HOJ'Iy‘{I/IB WHIWBHUAYAJIbHBIC KOHTPOJIBHBLIC HpO6I)I KCITYOAOYHOro COKa W MOYH, CTYIACHTHI
MPUCTYIIAOT K UX aHAJIN3Y.

1) B KeNyIOYHOM COKY OMPENEINISAIOT COACPIKaHUEe CBOOOIHOM U CBI3AHHOM COJISTHOM KHCIIO0-
ThI, @ TaKXKe OOIIYI0O KHCIOTHOCTh, HCIONB3YsI MeTonuKu 3aHsATHs Ne 19. TlonyueHHslit pe3ynbTar
BBIPAXKAIOT B MMOJIB/JI.

Pesyabrar:
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2) B MOUYE C MMOMOIIbIO KAYSCTBEHHBIX PEAKIMii BBISBIISIOT HATMYUE MMATOJIOTHUSCKUX TPHME-
ceil (TJII0KO3bI, KETOHOBBIX Tell, Oellka U 3pUTPOLUTOB). ECiii B MOYe MPUCYTCTBYIOT IUIFOKO3a HIIH
0eNoK, IPOBOJAAT KOJMYECTBEHHOE OlpeseneHue BemecTB. /st uccneaoBaHus MOYHM HCTOIb3YIOT
METOIUKH, OITMCAHHBIE B 3aHITHN Ne 34.

Pe3yabTar:

Iloonucv npenooasamensi:

ITEPEYEHb BOITPOCOB JUUIA IIOAI'OTOBKM K 35K3AMEHY 110
BUOJIOTMYECKOM  XMMWM  pasmemeH Ha  caiite 1O CCBUIKE
http://etest.osmu.by/course/view.php?id=67 B paznene «KoHTposb 3HAHUI»
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