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MPABUJIA TEXHUKH BE3OITACHOCTH ITPU PABOTE B XUMHUUYECKOM
JJABOPATOPUUN

K pabore B xummuueckux j1ab0paTopusax AOMYCKAIOTCS JIMILA, MPOUIEANINE HHCTPYKTAX IO
OoXpaHe TpyJa U He UMEIOLIUE TPOTUBOIIOKA3aHUM IO COCTOSTHUIO 3/I0POBBSI.

OObyuaromuecs 0o0s3aHbl BBINONHATH TPeOOBaHMS [0 OXpaHE TpyJa, MOXKapHOM Oe3omacHo-
CTH, 3HATh MOPSIOK JICUCTBUI MPHU MOKAPE, MECTA PACTIONOKEHHS CPEJICTB MOKAPOTYIICHHS.

[Ipu pabote B maboparopuu BOZMOKHO BO3ACHCTBHE HA paOOTAIOUINX CIEIYIOIIUX OMACHBIX
1 BpCAHBIX ITPOU3BOACTBCHHBIX (baKTOpOB:

— XMUMHYECKHUE 0XKOTHU MPH MOMAJaHUHU HAa KOXKY WM B I1a3a €KUX XUMHUYECKUX BEILECTB;

— TCPMHYCCKUC OKOTH IIPU HCAKKYPATHOM I10JIb30BAHWHN CIIMPTOBKAMU M HAIrpCBAaHUM KUIAKO-
CTel;

— TIOpe3bl PyK MPU HEOPEIKHOM OOpaIeHUH ¢ Tab0pPaTOPHOU OCYIOH;

— OTpaBJICHHE TTapaMU WJIM ra3aMu BRICOKOTOKCHYHBIX XMMHUYECKUX BEIIECTB;

— BO3HHUKHOBCHHC I10Kapa IMPU HCAKKYpPaTHOM O6paHI€HI/II/I C JICTKOBOCIINIAMCHAOIIUMUCST U
TOPIOYUMH KUIKOCTSIMH;

PaGorars B moMmemeHNH 1ab0OpaTOpHH pa3periaeTcs TOIbKO B MPUCYTCTBUHU TIPEIIOaBaTEIIs.

PaGora ¢ xuMu4yeckuMH BellecTBaMu 0€3 CIEOACKIbl U HATUYHsS HEOOXOIUMBIX CPEICTB
3al0MTHI I'J1Ia3, OPraHOB AbIXaHHA, KOKHBIX ITIOKPOBOB 3aIIpCIIacTCH.

[lepen 3akuraHueM CHUPTOBKHU HYXKHO YIOCTOBEPUTHCS, YTO KOPIYC €€ UCHpPaBeH, (pUTUIHL
BBIITYIIIEH HAa HY)XHYIO BBICOTY M PACITyIIeH, a TOPJIOBUHA U AeprKaTellb QUTHIIS CyXHe.

3aKEHHYIO CIUPTOBKY HEJb3s IEPEHOCUTh C MECTa Ha MECTO, HEJb3s 3aKUTaTh CIUPTOBKY
OT JAPYTOM.

["acuth CIMpTOBKY HYKHO, HAKPBIBAS TTaMsl (PUTHIISL KOJMAYKOM. 3ayBaTh TUIaMsl 3aIpeIaeTcs.

Kaxnpiit oO0yuaromuiicst JOJKEH BBITOIHATH JTaOOpaTOpHbIE pabOTHl Ha 3aKPEIUIEHHOM 3a
HUM y4eOHOM MecTe, He 3arpOMOJKJIaTh €ro MOCTOPOHHMMH TpeameTamu. [lepexon Ha apyroe pa-
6odee MecTo 6€3 pa3peleHus Nperno aBaTess He JOITYCKaeTCs.

[Tepen BoimonHEeHUEM Ta00OPAaTOPHOI PabOTHI CTYACHT 00513aH U3YYUTh METOJUKY U TpeOoBa-
HUS 110 ee 0€30MacCHOMY TPUMEHEHUIO.

[TponuThie HA TION WJIM CTOJI BEIIECTBA OOYUAIOIUECs MOTYT 00€3BPEIUTh U YAAJIUTh MO PY-
KOBOJICTBOM IIperoaBaress Win 1a0opaHTa.

OO0yyaromuMmces 3anmpenaeTcs: TOKUAATh 1abopaTOpHIo, OCTaBMss 0€3 MPUCMOTpPA 32X KEHHbBIE
CHUPTOBKHU U JAPYTU€ HarpeBaTeIbHbIe MPHUOOPHI.



1. TEMA: BBEJJEHME B [IPAKTUKYM. BBEJIEHUE B BUOXUMUIO. CTPOEHUE
AMMWHOKUCJIOT U NEINITUI0OB. KOIMYECTBEHHOE OIIPEJAEJEHUE
COJAEPKAHMUS BEJIKA B BUOJIOI'MYECKHUX XKUJAKOCTAX

AKTYaJIbHOCTDb TeMbl

AMMHOKHCIIOTBI TI0CJIE€ BCAChIBAaHMsI MCHOJB3YIOTCA B OpraHu3Me JUlsl CHHTe3a crenuduye-
CKUX TKaHEBBIX OEJIKOB, ()EpMEHTOB, TOPMOHOB, T'éMa, OMOTEHHBIX AMUHOB, TyPHHOBBIX U TUPUMHU-
JMHOBBIX a30THCTBIX OCHOBaHUI. B meueHu n3 aMMHOKHUCIIOT CUHTE3UPYIOTCS OENKH IIa3Mbl Kpo-
BU. MeTO/IbI KOJMYECTBEHHOTO ONpeeNeHHs O0eslka B OMOJOTHUECKUX KHUIKOCTIX (pacTBOpax) IIH-
POKO UCHOJB3YIOTCS B MEAMIMHCKON IpakTuke. KommyecTBEHHOE OIpeiesieHNe CoAepKaHus Oenka
B CBIBOPOTKE (TJIa3Me) KPOBH MPOBOJAAT JJISl IMATHOCTUKH IIEJIOT0 psiia 3a00JIeBaHUiA.

ean 3ansaTus

N3yuuth cTpoeHue U (PU3NKO-XUMHUECKUE CBOMCTBA aMUHOKUCIIOT KaK CTPYKTYPHBIX €IMHHII
OCJIKOB W TENTHIOB U YCBOWTH OOIIME MPUHIMUIIBI OMPECICHUS COJISp)KaHus Oellka B OWOJIOTH-
YECKHUX KUAKOCTAX.

TpeGoBanus K HCXOAHOMY YPOBHIO 3HAHMI

s nonnoco yceoenus memvl HEOOX0OUMO HOBMOPUMD U3
— obwen xumuu:

* mpaBuiia pabOThl B XUMHYECKHUX JIA0OpATOPHSIX;

— OuoopzanuuecKkou xumuu:

* aMHUHOKHCJIOTHBIN COCTaB OEJIKOB;

* CTPOCHHE AMHUHOKHUCJIOT, HOMEHKJIATYpa;

*  kiaccuduKkamms ¥ o0IIHe CBOMCTBA aMUHOKHUCIIOT;

* [MENTHU]IbI, DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE TIENTHIHON CBSI3H,
» xiaccudukanus u GyHKIUH OEIKOB;

— MeOUUUHCKOU U OUO0102UYeCKOUl (PUSUKU:

= 3akoH byrepa—JlambGepra—bepa;

* YCTPOWCTBO M MPUHIUM paOOTHI KOJOPUMETPA.

I_I.]'[ﬂ NMPOBEPKHA UCXOTHOI'O YPOBHS 3HAHUMA BBLINOJHHUTE ceayrmue sajanns.

3aoanue 1. Kakas U3 nepeunciI€HHbIX aMUHOKHUCIIOT SIBJSIETCS HEUTPaIbHOM?
A. l'mctunuH. b. Ananun. B. Acnaprar. I'. JIuzun.

3aoanue 2. Beibepute aMHHOKHUCIIOTY, KOTOpasi He 00J1aaeT ONTHYECKON aKTHBHOCTHIO:
A. AnaHuH. b. Hucreun. B. I'muuus. I'. Aprunus.

3aoanue 3. Ha30BUTE aMUHOKHCIIOTY, COAEPIKALIYIO KOJIBLIO UHOIA:

A. OkcwIn3uH. b. Cepun. B. Tpunrodas. I'. ITposun. . T'uctuaux.
3aoanue 4. Beibepute o.-MMHHOKHUCIIOTY:

A. OKcwIn3uH. b. Cepun. B. Tpunrodan. I'. IIponuH. . I'mctnun.
3aoanue 5. OnuronenTua — ATO COCTUHEHUE, KOTOPOE COACPIKHUT:

A. 2 ocTaTka aMUHOKUCIIOT. B. 9 ocTaTkOB aMUHOKHCIIOT.

B. 10 ocraTkoB aMHUHOKHUCIIOT. I'. 12 ocTtaTkOoB aMHHOKHUCIIOT.

3aoanue 6. benok — 3To coequHEHUE, KOTOPOE COACPKUT:
A. 15 ocTaTkOB aMHUHOKUCIIOT. B. 28 ocTaTkoB aMHUHOKHCIIOT.
B. 49 ocTaTKOB aMUHOKHUCIIOT. T'. 120 ocTtaTkoB aMHHOKHUCIIOT.

3aoanue 7. Kakve GyHKIIUN TPUCYIIHU TOIBKO Oeakam?
A. Dunepretnueckas. b, Karanutuueckas. B. Bydepnas. I'. CtpykTypHas.
IIpasunvbHocms pewenuii npogepbme, CONOCMABUE UX C OMBEMAMU.
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Bomnpocsl 1u1st 00cy:kaeHust

1. Ilpenmer, uenu u 3aaa4u OMOXUMUU. OOBEKTHI U METO/BI UCCIIEJOBAHNIN B OMOXMMHUHU.

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

3. Ilentunsl, ctpoenue. Kinaccudukanust u Onoiorndeckas posb HENTHIOB.

4. benku Kak KjacC OpPraHMYECKHUX BelecTB, Ouonornyeckue ¢ynkmmu. Kiaccubpukarms
OEKOB.

5. Meronbl KOIMYECTBEHHOTO orpesesneHus Oenka. IIpuHImnel onpeneneHus, CpaBHUTEIb-
Hasl XapaKTepPUCTHKA METOJIOB, MX PUMEHEHUE B KIIMHUKE.

6. KonmnuecTBeHHOE onpesenieHre 6enka OnypeToBbIM METOIOM.

Jlutepatypa aJisi IOATOTOBKH

1. Buonoeuuecxas xumms / B. K. Kyxra [u ap.]. Mocksa : burom ; Munck : Acap, 2008. C. 34, 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.

3aaHus 171 CAMOCTOSTEILHOI PadoThI

3aoanue 1. Monekyna aMMHOKHUCIIOTHI, HAXOSIIAsICSA B U303JIEKTPUUCCKON TOUKE:
A. meeT nonoKUTENbHBIN 3apsl. b. He nmeer 3apsna.
B. Nmeet oTpunaTenbHbli 3apsii.

3aoanue 2. B n30310eKTpHUECKON TOUKE OCTIOK:
A. VImeeT HaMMEHBIIYIO PACTBOPUMOCTb.

b. SBnsiercs kaTuoHOM.

B. ABnsercsa ampuronom.

I'. O0Onamaer HanOOJIBIIEN CTEIIEHHI0 HOHU3ALNH.

3aoanue 3. B kakoit cpene nentun Ana-I'uc-JInz-®en Oyner nBUraThes K Karony MpH dJIEK-
Tpoopese?
A. Kucnon. b. HelitpanpHoi. B. Illenoynoin.

3aoanue 4. Beibepute npaBuiIbHbIE YTBEPIKICHHS:
A. bUypeToByIO peaKkIH1IO Tal0T BCE aMUHOKHUCIIOTHI.
b. buypetoByto peakiuio 1aeT Onyper.

B. buyperoByto peaknuuio Jar0T TPUIEITHABL.

I'. BuypeToBy1o peakiuio JatoT OeNKH.

3aoanue 5. PepakroMeTpuyecKHii METOJ] OCHOBAH Ha:
A. OnpezenieHnH yriia OTPaKeHHsI MaIAl0IIEro CBETA.
b. SIBnenuu ceeropaccesHusl.

B. Onpenenennn korddumrieHTa mpeaToMICHHS.

I'. Onpenenenun ko3 duimenTa IKCTUHKINY.

IIpasunvnocms pewienuii npogepvme, CONOCMABUE UX C OMEEMAMU.
IIposepbTe Bamu 3HaHKMS (CAMOKOHTPOJIb YCBOCHUSI TeMbI)
3aoanue 1. O6bsicHuTe ¢ TOUKH 3peHus Teopun bpencrena-Jloypu n npasuna Xrokkes, 1o-

YeMy TMCTHIMH OTHOCHUTCS K MOJIOKHUTEIBHO 3apsDKEHHBIM aMHUHOKUCIIOTaM, a TpUNTodaH, acrnapa-
THH U TIyTAMUH — K HEUTPAJIbHBIM.



3aoanue 2. B xnmuHu4Yeckon 1abopaTopuu s 1esield TapeHTepaTbHOTO MTUTAHUS CMECh aMH-
HokucnoT (I'mu, Ana, I'nmy, JIuz, Apr, Cep, Acm) pa3aensitor MeToioM 3exTpodopesa npu pH = 6,0.
Kakne aMHHOKUCIIOTHI OyIyT ABUTaThCs K aHOY, KaKUe — K KaToJy, a KaKue OCTaHyTCs Ha MecTe?
3aoanue 3. Ilogobepure K KaKAOMY OEIKY COOTBETCTBYIOIIYIO ()YHKIIHIO:

1. Kommaren. A. CTpyKTypHas.

2. ImmyHOTIO0yITHH. b. CokpaTtutenbHasl.
3. UucymnuH. B. TpancnopTHas.
4. I'emornoOuH. I'. Katanutnueckasi.
5. AkTHH. J1. 3ammTHAas.

6. Keparun. E. T'opmonanbHas.
7. Ponmornicus. K. PenenropHas.

8. AnpOymuH. 3. Tokcuyeckas.

3aoanue 4. Ilpu npoBenenun snexkrpodopesa B ycnoBusx, rae pH OydepHoro pactBopa BbI-
11€e, 4YeM M303JIEKTpUUECcKasi TOUKa OeJiKa, OCIeTHHUM:

A. Murpupyer K Karoxy. b. Murpupyer k aHony. B. Ocraetcst Ha nMHMHM cTapTa.

I". O6pa3zyeT OUNIOAPHBINA HOH. . Ilonsepraercs ruipoInsy.

3aoanue 5. CBOMCTBO MOTONIATH CBETOBOM MOTOK ¢ JIMHOM BOHBI 280 HM mpu cieKTpodo-
TOMETpHUH 00YCIIOBJICHO HAJTMYUEM B Oelke:
A. Tpunrodana. b. IIponuna. B. I'uctuauna. I'. Tuposuna.

3aoanue 6. B xmuHUKY TocTymm peOSHOK 3-X JIET C MUAMIEBBIM OTpaBiieHueM. JKao0sl: nua-
pes, pBota. [Ipu OmoxuMHYEeCKOM aHanM3e KpoBH KOHIEHTpamus obmiero 6enka — 100 r/n. Jlan-
HBIW [10KA3aTeNlb XapaKTEPU3YyeT:

A. AGCONIIOTHYIO THUIIEPIIPOTEHHEMHIO. b. HopmonpoTtennemuro.

B. OTHOCHTENBHYIO THIIONIPOTEHHEMHUIO. I'. OTHOCHTEBHYIO THIIEPIIPOTEHHEMHUIO.

OTBeThI K pelIeHUuI0 3alaHuil

Jlna camonpogepku ucxoo0no2o ypoeHsa 3HAHUIL:
1.5;2.B;3.B;4.T;5.A,5,B;6.I"; 7. b.

na camocmoamenvuoii padomoi:
1.5;2.A;3.A,5;4.5,B, ;5. B.

JlaGopaTopnas pa6ora (60 MunyT)

I/IHCprKlII/Iﬂ K IIPAKTUY€CKOMY 3aHATUIO

Onpeodenenue oouiezo denka ouypemosvbim Memooom

Cpenu pa3lIMYHBIX METOJOB OmpeseneHHs olmiero Oeilka B CBHIBOPOTKE (IJ1a3Me) KpPOBH
HanOoJIbIIIee PaCTIPOCTPAHEHHE TIOTYIHIN KOJIOPUMETPHIECKHE METOJBI, a CPeld HUX — METO]I,
OCHOBAHHBIN Ha OmypeToBoii peakuuu. OH 001agaeT cnenupUIHOCTIO ONPEACTICHHS, TOYHOCTBIO U
JOCTYIMHOCTBIO. JIpyroii KoJIOpUMETPUUYECKHI METOT — MeTo1 JIoypr — codeTaeT UCIOJIb30BaHUE
OMypeTOBOI peakllMu U PeaklMy BOCCTAHOBJIECHHS peakTuBa PoIMHA HUKIMUYECKUMI aMHUHOKHUCIIO-
TaMu (TUPO3UMHOM, (eHMIIaTaHUHOM, TpUNTO(haHoM). X0Ts 3TOT METOJ U Oojiee YyBCTBUTENEH, HO
OH CJIO’K€H IO MMPUTOTOBJIEHUI0 OCHOBHOTO pacTBOpa M MeHee creuuduyeH, T. K. LeJbld psaa Apy-
I'MX BEMIECTB 00pa3yroT ¢ peakTHBOM DOIMHA KOMITJIEKCHl XapaKTePHOH OKPacKH.

Ipunyun 6uypemogozo memooa. MeToq OCHOBaH Ha 00pa30BaHUHU OKPAIIEHHOTO B (PHOJIETO-
BBII IIBET KOMITJIEKCA TIENTHIHBIX CBs3EH Oelka ¢ MOHAMH JIBYXBaJIEHTHOU Meu (cynbdara Mean) B
MIETIOYHON cpenie. HTEeHCHBHOCTh OKpAacKH PacTBOpa HPSIMO MPONOPIMOHATHHA KOHIICHTPAITUH
0eJKa B CBIBOPOTKE U ompeaensercs (GOTOMETPHUECKH.

Tlopsiook svinonnenus pabomwl. B 1-10 mpooupky (ombiT) HamuBaroT 0,1 M ucciie1yeMoit coi-
BOpPOTKH, BO 2-10 (koHTpoJb) — 0,1 mi 0,9% pactBopa xsopuaa Hatpus. B o6e npoObupku npuiu-
BaIOT 1m0 5 My OmypetoBoro peaktruBa. CoaepkuMoe TPOOUPOK OCTOPOKHO MEPEMEITUBAIOT, N30e-
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rasi oopazoBaHus 1eHbl, U 4epe3 30 MUH (HOTOMETPUPYIOT ONBITHYIO MPOo0y B KioBeTax Ha 10 Mm
IIPU 3€JICHOM CBETOQHIbTpE (JMHA BOIHBI — 540 HM) MPOTHB KOHTPOJIBHOTO pacTBopa. Onpeenus
SKCTHHKIIMIO UCCIIEyEMOro PacTBOpPa, HAXOAT M0 KATMOPOBOYHOMY Ipad UKy, KAKOH KOHLIEHTPAIH
Oenka (B T/71) OHa COOTBETCTBYET.

Ilocmpoenue kanubposounoti Kpugou. JIjsg TMOCTPOCHHs] KPUBOW TOTOBAT M3 OCHOBHOTO
CTaHIapTHOTrO pacTBopa Oenka ¢ konneHntpamnueir 100 r/n pabouune pactBopsl ansOymuna: 20, 40,
60, 80 r/n. Jns sroro k 0,2; 0,4; 0,6; 0,8; 1 mu cranmapTHoro pactBopa 6enka godasmstot 0,8; 0,6;
0,4; 0,2; 0 M 0,9% pactBopa NaCl. 13 kaxnoro pa3zseaenus 6epyt no 0,1 M pacTBOopa u BHOCAT B
poOUpKH, coaepxaiire 5 mi 6uyperoBoro peaktusa. Yepes 30 MUH U3MEPSIOT SKCTUHKIIUIO CTaH-
naptHbIX pob Ha ®OK npotus koHTpos. CTposT rpaduk, OTKIAABIBASS HA OCH a0CINCC 3HAYCHUS
KOHIEHTPALlMU CTaHAAapPTHBIX pacTBOpPOB Oejka (B I/), HA OCH OpJIMHAT — COOTBETCTBYIOLINE UM
BEJIMYHUHBI ONITUYECKON TUIOTHOCTH.

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

Knunuxo-ouacnocmuuecroe 3nauenue. HopmanbHoe coaepkanue oO1iero 06eaka B CbIBOPOTKE
KpOBH (HOPMOIIPOTEHHEMHUS) Y B3pOCIbIX — 65-85 1/m, y nereit no 6 net — 5685 r/n. M3menenus
KOHIIGHTpalluu 0011ero 0einka MOTyT ObITh Kak aOCONIOTHBIE, TAK M OTHOCHUTENIbHBIC. OTHOCUTEIb-
HbIE U3MEHEHHMsI CBSI3aHBI C U3MEHEHHEM oObeMa KpoBH (IJ1a3Mbl). Tak, OTHOCHTENbHAS TUIIONPO-
TenHeMus (TMOHFKEHUE KOHIEHTpAaUK Oelika B KPOBH) Pa3BUBACTCS MPH THAPEMHUH, T. €. Harpy3Ke
BOJIOM, BOJHOM OTPAaBJICHHUH, a OTHOCUTEIbHAsI TUIEPIPOTEHHEMHUs (MIOBBILIICHHE KOHIICHTPAIUH
Oelka B KPOBHM) BO3HHKACT IPH CTYIMICHUH KPOBU M3-32 3HAYUTEILHBIX MOTEPh JKUIKOCTH IPH IO~
HOCaxX, HEYKPOTUMOM PBOTE, YCHIEHHOM MOTOOT/EICHUH, X0liepe, 0Korax. AOCONIOTHASI TUIIONPO-
TeWHEMUsT HaOJI0IaeTCs MPU HepUTaX, 37T0OKAYeCTBEHHBIX OITYXOJISIX, AIMMEHTApPHON TUCTPODHUH.
AOComOTHAs TUHEPIIPOTENHEMHUSI BCTPEUACTCSI CPABHUTENIBHO PENKO, HAPUMEp, TPU MHEITOMHOMN
00JIe3HH, XPOHUYECKUX MTOTHAPTPUTAX.

BreiBOI:

Iloonucv npenooasamensi:




2. TEMA: CTPOEHUE U ®YHKIIUU BEJIKOB. IPOCTPAHCTBEHHAS CTPYKTYPA
BEJIKOB. ®U3UKO-XUMHWYECKHAE CBOMCTBA BEJIKOB. MEXAHU3MBbI
OCAXJIEHUA BEJIKOB

AKTYaJIbHOCTbH T€MbI

N3yueHne QU3NKO-XUMHUYECKUX CBOWCTB OEGIKOB HEOOXOAWMO MJisi TIOHMMAHHST MEXaHH3MOB
Pa3BUTHUSI MHOTHX IATOJIOTMYECKUX COCTOSHUM (HarpruMmep, OTEKOB), MEXaHU3MOB TPAHCIIOPTA BEIIECTB
(B TOM dHCIie JIEKapCTBEHHBIX MpenaparoB). Ha 3HaHMM (DU3MKO-XMMHUYECKUX CBOWCTB OEIIKOB
OCHOBAaHO HX TIOJIyY€HHE M HCIOJIb30BaHME B KAuecTBE JICKAPCTBEHHBIX IpenapartoB. Peaximu
OCAXKIICHUS UCIIONB3YIOTCS B MEUIIMHE JIISI KAYECTBEHHOTO U KOJIMYECTBEHHOTO ONpeieIeHus Oenka B
OHMOJIOTMYECKUX JKUAKOCTSX, JUI yHaleHus: OelKOoB U3 pacTBOPOB. [IpoObl KOLIOMIOYCTOWYMBOCTH
UCTIONIB3YIOTCS JUTS (DYHKIIMOHATLHON TUArHOCTUKY O0JIe3HEH BHYTPEHHUX OPTaHOB.

Iean 3ansaTHA

W3yunth ypoBHU CTPYKTYPHOI opraHu3anuu 0emkoBoil Monekyiabl. CdopMupoBaTh MpeicTaB-
JICHUE O KOH(POPMAIIOHHBIX COCTOSHHSX OCITKOBOM MOJICKYJIb M 3HAUYCHUU ITPOCTPAHCTBEHHOMN CTPYK-
Typbl B (YHKIMOHUPOBaHUU OenkoB. O3HAKOMUTHCS C (DPU3MKO-XUMUYECKUMU CBOWCTBAMHU OEJKOB.
[To3HAaKOMHUTBCS ¢ BO3MOYKHOCTSIMH IIPUMEHEHUS JIEHATYpaIlui OCJIKOB B MEIUIIMHCKOM MPAKTHKE.

TpeGoBanus K HCXOAHOMY YPOBHIO 3HAHMI

na nonnozco yceoenus memvi HeOOXOOUMO NOBMOPUMND U3
— OUO0OPZAHUYECKOU XUMUU'

* CTpOEHHE aMHUHOKHUCIIOT; CBOMCTBA MENTUIHON CBS3H;

* JIeHATypalus U JeHaTypUpyomue (pakTopsr,

— (usuko-Kon10uOHOU XUMUU:

* y4YEHHE O pacTBOPaX;

= CBOICTBa OEJIIKOBBIX PACTBOPOB KaK KOJUIOMIHBIX CUCTEM;
*  pacTBOPUMOCTH OeJKa.

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

3aoanue 1. OObsicHUTE, TOUEMY HETITHIHAS TPYIIA SBISETCS INIOCKON U KECTKON CTPYKTYpOit?

3aoanue 2. YxaxxuTe CBOMCTBA, XapaKTepHbIE I TPYOOUCTIEPCHBIX CHCTEM:
A. UnTencuBHOe OpoyHOBCKOE JIBM>keHHe yacTull. b. TepmMonuHaMudeckast HEYCTONUMBOCTD.
B. Onanecuennus. I'. CenumenTanus.

3aoanue 3. Ykaxure CBOWCTBA, MPUCYIIUE CYCIICH3UHU (B OTIIMYME OT UCTHHHBIX PACTBOPOB):
A. Ilpo3padHOCTb. b. TepmonnHamuyeckast yCTOMYUBOCTD.
B. I'ereporeHHOCTS. I'. MyTHOCTS.

3aoanue 4. Yxaxure CBOMCTBA, XapaKTEPU3YIOIINE KOJUIOUAHBIE PACTBOPHI:
A. Hu3koe 0CMOTHYECKOE 1aBIICHUE. b. Cseropaccesnue.
B. Jlyist wactui qucriepcHou ¢as3bl XapaKTepHa CeTUMEHTAIINS.
I'. Beicokast tud¢y3ust yacTUIl AUCHEPCHON (a3bl.

3aoanue 5. MeTOAb! OUUCTKU KOJUIOMJIHBIX PACTBOPOB OCHOBAHBI Ha CIEAYIOIIUX CBOMCTBAX
(BBIOEpUTE IPABUIIbHBIE BAPUAHTHI):
A. Pa3meps! yacTuil qucrepcHoit (assl Ooliblie pa3sMepoB YacTUI] TPUMECEH.
b. KonnenTparus yactu nucrepcHoi ¢asbl 00Jblie KOHIIEHTPAIUY YacTHIl ITPUMECEH.
B. Iuddy3un yactuil npumeceit uepes GuibTp.
I'. Auddys3un yactun npumeceit uepes MeMOpany.

HpCIGMJleOCWlb pemeHwJ npoeepvnie, conocmasue ux ¢ omeemamul.



Bomnpocsl 1u1st 00cy:kaeHust

1. IlepBuunas cTpykrypa Oenka. [lentunnas cBs3b, cBoiicTBa (mocrynatsl [loaunara-Kopn).

2. DTamnbl ¥ METO/Ibl UCCIIEI0OBAHNS aMUHOKHUCIIOTHOI'O COCTaBa M AMUHOKHCIOTHOM MOCIIEN10-
BaTEIHbHOCTU OETKOB U mentuaoB (MeTonbl Carmkepa, Damana, Akabopu, GEepMEHTATUBHEIC).

3. CpaBHUTEIBHBIN aHAJIU3 TOMOJIOTHYHBIX OenkoB (MeTon MHrpema).

4. BropuuHasi, Ha[BTOpPHUYHAs, TPETUYHAS, YETBEPTUYHAS CTPYKTYpPHl OCITKOBOW MOJICKYJIBI
(moHsITHE, PAa3HOBUIHOCTH U CBSA3H, CTAOMIIM3UPYIOLINE CTPYKTYPY).

5. Kondopmarmonnsie n3MeHeHUs Ipu PYHKIIMOHUPOBAHUH OeNKoB. B3aumopeiictBue 6er-
KOB C JIMTaHJaMHU.

6. Henarypauusi. OOpatuMocTh AeHaTypauud. MeXaHU3Mbl ACUCTBUS JIEHATYPHUPYIOLIHX
(hakTOpOB.

7. Obume (pU3NKO-XMMHUYECKHE CBOWCTBA OEIKOB (BS3KOCTh PACTBOPOB, HE3HAUHMTEIbHAS
muddy3us, onTHUECKas aKTUBHOCTb, HMOJBUXKHOCTb B AJIEKTPUUYECKOM IIoJe, HoriomeHue Y-
Jy4yel, paCTBOPUMOCTD B BOJIE).

8. dakTopbl yCTOWYMBOCTH OEJIKOBBIX PACTBOPOB (3apsa Oeika, rugpaTHas 000I04Ka, Moje-
KyJIsIpHas Macca, popMa MOJIEKYJIbI). M303/IeKTpHUECcKoe COCTOSIHUE.

9. 3aBUCUMOCTbH PaCTBOPUMOCTHU O€JKa OT peakLUM cpebl (M303JeKTpUYecKas TOUKa), HOH-
HOW CHJIBI, TEMIIEpaTypsl pacTBopa. OcaxaeHue OelKoB (00paTUMOe OCa)XJIeHUE — BHICAIIMBAHUE,
HEOOpaTUMOE OCAKJICHHUE).

Jluteparypa 1Jisi HOATOTOBKH
OcHoBHasA
1. Buonoeuueckas xumusi / B. K. Kyxra [u1 1p.]. Mocksa : bunom, Munck : Acap, 2008. C 18-21, 24-25, 28-39.
2. buonoeuyeckas xumust / A. . TararoBwd [u1 nip.]. MuHCK : B mk., 2013. C. 16-20, 25-29, 31-34.
3. Koncnexm ITeKIAiA.
JonoaHurteabHast
1. Jlenurnoocep, A. OcroBel Onoxumui / A. Jlennamxep. Mocksa : Mup, 1985.
2. Buoxumus genoseka / P. Mappu [u np.]. Mocksa : Mup, 1993.

3aaHus 171 CAMOCTOSITEILHOI PadoThI

3aoanue 1. BcrnoMHHTE, YTO B OCHOBE TOJHUIECNITUIHON II€MH, TOCTPOEHHONW W3 O-
aAMMHOKHCIIOT, JIEKHUT TOCTOSHHO moBTopsiomasics crpykrypa -NH-CH-CO-. CaoiicTBa cBs3el,
(hOPMHUPYIOIUX ITY CTPYKTYPY, MO3BOJIMIN MMOCTPOHTH JIBE OCHOBHBIC MOJICIIA PACIIONIOKEHUS €¢
aTOMOB, Ha3BaHHBIC O-CIIHPATBIO M [-CKIaauaToi CTpyKTypoil. [ maBHOE ycioBue CTaOUIBHOCTH
TaKOW CTPYKTYphl — MaKCUMYM BOJOPOJHBIX CBS3€H, BOSHUKAIOIINX B €€ Mpefenax. BximoueHue
MMUHOKHUCJIOTHI TTPOJIMHA B [IEIb HAPYIIAeT YKAa3aHHBIC YCIIOBUS.

1.1. U3o6pa3ute B TeTpaau, Kak 00pa3yroTcs MenTuaHbIe CBsI3u B Tpunentuae Jluz-IIpo-Ac.
[lepeuncnure cBoiicTBa neNTUAHON CBA3U. OnpenenauTe 3apsa 3TOro NenTua.

1.2. OObsicHUTE, TOYEMY B HTOM IMENTHE HEBO3MOXKHO 0Opa3zoBanue H-cBs3u, HEOOXOAUMOMN
JUTSL CTAOVITU3AIAN OL-CTTHPATH.

3aoanue 2. Tlogdbepute sl KAXKIOTO U3 TPOHYMEPOBAHHBIX METO/IOB €r0 Ha3HAYCHHE:

1. Peakmus ¢ quautpodropoenzonom (JIHDB). A. 1151 onipeiesieHrsl aMUHOKHCIIOTHOTO

2. ®epmeHTHas 00paboTKa KapOOKCUTIETITHAA30i.  COCTaBa.

3. Peakuust ¢ JaHCHIXJIOPUIOM. b. Jlnsa onpenenenrsi aMuHOKUCIOTHOM

4. Peakuus ¢ ruipa3uHoOM. IIOCJIEI0BATEIBHOCTH.

5. Peaknus ¢ hennnuzorunornmanarom (OUTLL). B. s onpenenennst N-xoH1IEBON aMu-

6. MonoobmeHHast xpomarorpadus. HOKHCJIOTBI

7. Macc-CcneKTpoMeTpHs. I'. JIna onpenenenust C-KOHIIEBOM aMUHO-
KHCITIOTHI

3aoanue 3. 3HaiiTe ypOBHH CTPYKTYPHOU OpraHu3aiiii OEJIKOB U OCHOBHBIC CBSI3H, yYaCTBY-
I0IIKEe B UX (HOPMHUPOBAHHH.



noHsTHE, 0003HAYCHHOE OYKBOI:

1
2
3

4
5

3.1. TlogbepuTe K KaXXIOMy YPOBHIO CTPYKTYpHOH OpraHu3aiiu Oelika COOTBETCTBYIOIIEE

. IlepBuunas cTpykTypa.
. Bropuunas ctpykrypa.
. Haperopuunas crpykrypa.

. Tpetndnas cTpykrypa.
. UeTBepTHUHAas CTPYKTYpa.

A. IIpocTpaHCTBEHHOE PACIOIO0KEHUE OTACIBHOIO Y4acTKa M10-
JIMIIETITUAHON LENH, COAepIKaIIeH o-CIIUpaliu U 3-CTPYK-TYpBI.
b. ITopsinok yepenoBaHusl aMMHOKHCIIOT B ITOJIMIIENTUAHON LIETIH.
B. O0bennHeHne B ONpeIe]IEHHOM TOPSIIKE ABYX WM OOJIBIIEro
KOJINYECTBA IPOTOMEPOB B MOJICKYJIE OJIUTOMEPHOTr0 OelIKa.

I'. Crioco® ykiajKu OT/IENbHBIX YYaCTKOB MENTHIHON HENH B BU-
ne a-crnupaineil u B-CcTpykryp.

J. PacnosioxeHne B IPOCTPAHCTBE BCEX MOJIUIICITUAHON LEIIH,
UMEIOILEH B CBOEM COCTaBE OL.-CIIUPAIH U [3-CTPYKTYpBHI.

E. [lonunenTtuaHas 1emb, KOTOpasi CTA0MIN3UPYETCs e THBI-
MU CBSI35IMM MEXAY OCTaTKAMH aMUHOKHUCIIOT.

3.2. KakoMy ypOBHIO CTPYKTYpPHOU OpraHu3anuu 0eiaKa COOTBETCTBYET KaXKAbli MPOHYMEPO-
BaHHBIN THUI cBsi3u? [logOepure mapsl:
1. CBs13b Mex 1y KapOOKCHIIBHBIMU M aMUHOTpYIIaMu paauka- A. [lepBuuHas cTpyKTypa.

JIOB aMHWHOKHCIJIOT.

b. Bropuunas crpykrypa.

2. CBs3b MEXly O-aMMHO- U O.-KapOOKCHIJIBHBIMU IpYIIaMH B. Tpernynas cTpykrypa.

AMHMHOKHUCIOT.

I'. YerBepTruHas CTpyKTypa.

3. CBsi3b MEXIY paluKaIaMH [IUCTEHHA.

4. BoopoiHble CBSA3U MEXY NENTUAHBIMU IPYIITHPOBKAMHU.
5. BonopoaHsie ¢Bs3M MEXKy paauKalaMd aMHUHOKHUCIIOT.

6. MexpaaukainbHble TUAPO(GOOHbIE B3aUMOAEHCTBHSL.

3adanue 4. BcnomHuTe, 4T0:

— OenKOBBIE MOJICKYJIBI UMEIOT IIEHTPHI CBSI3bIBaHUS (aKTHUBHBIE IIEHTPHI) C APYTHMMH Belle-
CTBaMH (JIMTaHJaMH);
— aKTHBHBIC IEHTPbI GOPMUPYIOTCS U3 AMUHOKUCIOTHBIX OCTATKOB, COMMKEHHBIX HAa YPOBHE
TPETUYHOU CTPYKTYpBHI;
— CBSI3M MEX]y O€JIKOM U JTUTaHIOM MOT'YT OBITh HEKOBAJICHTHBIC U KOBAJICHTHBIE;

— OenKH TPOSIBIISIIOT BBICOKYIO CHENU(DUYHOCTh MPU MPUCOSTUHEHUHN JIMTAHAOB K IIEHTPaM
CBSI3LIBAHUS,
— crnenupUIHOCTh B3aUMOJCHCTBUS OCJIKOB C JIMTaHJAaMH OOECTICUMBACTCS KOMIUIEMEHTAp-
HOCTBIO CTPYKTYPBI aKTUBHOTO IIEHTPA CTPYKTYpPE JIMTAH/IA.

4.1. B akTuBHBIH LIEHTp Oenka BXOAST JIBa OCTaTKa aprMHUHA, OJUH OCTaTOK (peHHUIanaHuHa U
OJWH OCTaTOK BaJIMHA:

CHs

NH;

COoO

COO H
QX
NH; apr
™~ COO dew
apr
\ p
OH Bal_~
b
OH COO cXeMa aKTHBHOI'0
meHTpa
Hj OH
r
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OTBeThTE HA BOIPOCHI:

A. Kaxkoit u3 nepeuncinennsix juraiioB (A, b, B, I') ¢ HaubomnbIiieil BepoSTHOCThIO OyneT
B3aMMO/ICIICTBOBATH C aKTUBHBIM LIEGHTPOM JAHHOTO Oelika u mouemy?

b. Kakue Tumsl cBsi3ell BOSHUKAIOT B IpoIecce 00pa3oBaHMsI KOMIUIEKCA «OeOK — JIUTaH»?

3aoanue 5. BcioMHUTE OCHOBHBIE PEAareHThI U YCIIOBUS, BBI3bIBAIOIIUE JIeHaTypaiuo. OT-
BEThTE Ha BOIIPOCHI:
5.1. Jenarypamust 6eiKa cOmpoBOKIAETCS:

A. 3menenueM koHpopmaruu Oenka. b. YMmeHbIIeHHEM pacTBOPUMOCTH OEJIKa.

B. U3menenueM 3apsina Oenka. I'. Hapymienrem nepBUYHON CTPYKTYPBI OelKa.
5.2. benku neHaTypUpylOT B KJIETKE B pe3yJibTare (BhIOEpHUTE MPABUIbHbBIC OTBETHI):

A. IloBbIlLIEHHS TEMIIEPATYPBI. b. U3menenus pH.

B. [eticTBUs MPOTEONUTHYECKUX (DEPMEHTOB.
I'. Pa3peiBa cnabbIx CBsI3el, MOAAECP)KUBAOIINX KOHPOPMAIUIO OeIKa.
J1. Cunresa 0elIKOB TEMJIOBOTO MIOKA.

3aoanue 6. 3Haiite ctpoeHne U PyHKIHUU TeMOTJI00MHA U MUOTJIOOMHA. YMETh AaTh CPaBHU-
TEJNBHYIO XapaKTEPUCTUKY CTPYKTYPHI i CBOMCTB 3THX OenkoB. OTBEThTE HA BOIIPOC:

B xoJze okcurenanuy reMorjio0uHa MPOUCXOIUT CIEAYIoIIee:

A. 3menenne koH(pOpMaluy IepBOro MPOTOMEPa, 3aTeM BTOPOTO U T. JI.

b. OnnoBpemeHHOE n3MeHeHne KOH(pOopMaIuii BCeX TPOTOMEPOB.

B. 3meHeHue cBsA3el MKy IPOTOMEPAMHU.

I'. I3MeHeHue BaJICHTHOCTH jKeJie3a B TeMax MPOTOMEPOB.

3aoanue 7. Bciomuute, yTo 0enku ABistoTcs amponntamu. CTeneHb HOHU3alMM KaTHOHHBIX
Y aHMOHHBIX TPYIII, a CJIe0BATEIbHO, U 3aps]l MOJIEKYJIbl Oelika, 3aBUCUT OT 3HaueHus pH cpenpbl.

7.1. Onpenenute cymmapHbiil 3apsi nentanentuga npu pH=7: I'ny-Apr-JIluz-Ban-Acn. Kak
M3MEHUTCA 3apsiz 3Toro nentuaa: a) npu pH < 7; 6) npu pH > 7?

7.2. YcBOWTE NOHATHS «M303JIEKTPHUYECKOE COCTOSHUE» U «H30JIEKTPUIECKasi TOUKay OenKa.

OTBeTbTe, MpH KakuX 3HaueHUsX pH ycToiunBOCTb pacTBOPOB OEIKOB ¢ U303JIEKTPUIECKUMU
Toukamu 4,8; 5,3 u 6,1 Oyner HauMEHbIIEH U moYemy?

3aoanue 8. 3naiite GakTOPHI, BIUSIIONIAE HA PACTBOPUMOCTH O0enKkoB. OTBETHTE HA TECTOBBIN
Bornpoc. PacTBopuMocThk 6€7IKOB B BOAHOM cpejie onpeenseTcs:

A. Nonuzanueit 0eIKOBON MOJICKYJIBI.

b. I'mapatanueii 0elKOBBIX MOJIEKYJ IPU PACTBOPEHHH.

B. ®opmoii Monekysbl 6ernka.

I'. CrtocoOHOCTBIO CBA3BIBATH HPUPOIHBIE JTUTAH/BI.

HpLIGMJleOCmb pewenuﬁ npoeepvnie, conocmasue ux ¢ omseemamul.

IIpoBepbTe Bamu 3HaHKMS (CAMOKOHTPOJIb YCBOCHUSI TEMbI)

3aoanue 1.

A. JIATHOTPEUTON — BOCCTAHaBIMBAKOUIIMK areHT. Yto
MPOU30UIET C TUCYIb(OUIHBIMI MOCTUKAMHU (CM. PUCYHOK) TIOCIIE UX [UC-LUC - ana - ru - hex
00pabOTKU AUTHOTPEUTOIOM? Is
b. Ckonbko WHIMBHUIYaNbHBIX MENTUAOB 00pa3yeTcs Mmocie |

Takoi 00paboTKH n300paskeHHOTO pparMenTa Oenka? IS

3aoanue 2. Tlentun (GEPMEHTATUBHOTO TIWaponmsara, He  HMC- TPU-MET-UMC-TIIY-UMC- ru
NEePEABUTalOIMNACA B JIEKTPHUUECKOM II0JIe€ IpU IEKTpodopese, SI 'S
JAHCWJIMPOBAJIM U BBIIEIUIN JaHcwiIpousBoaHoe Jle. KucnorHeii
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THIPOJIM3 TICNTHIA Jaj TpU MenTuaa cieayromiero cocrasa: 1) Iluc, Acm; 2) Tup, Jleit; 3) Tup,
Acn, Apr. Hanummmure Qopmyny mnentuaa, Ha3oBUTE MenTHa. B Kakoil cpeae NpoOBOAMIH
a1eKTpohopes ucxoaHoro rujponusara oenka? [louemy Bol Tak pemmnu?

3aoanue 3. TpulcMH THAPONM3YET MENTUIHBIC CBs3U, oOpaszoBaHHbie COOH rpymnmamu
JTUAMHHOMOHOKAPOOHOBBIX KHCJIOT. TPHUIICHHOBBIA THIPOIU3aT (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 dopmymy
nentuaa. Hasosure ero. B kakoil cpene npoBoauin 35eKTpoope3 TPUICUHOBOTO TUApon3ara’?
OOBsicHUTE CBOI BBHIOOD.

3aoanue 4. Ilonbepute BepHbIC TAPHI YTBEPKICHUH:
1. Henossipabie paaukaibl aMuHOKUCIOT. A. [IpearnoytuTensHoe pacnoiioKeHue — Ha To-

2. IlonsipHble aHUOHHBIE PATUKAIIBI. BEPXHOCTHU OCIIKOBOW MOJICKYJIBL.
3. O0a. b. B3aumopeiictBue ux ¢yHKIIMOHAIBHBIX TPYIT
4. Hu onum. (dbopMHUpyeT BTOPUIHYIO CTPYKTYPY.

B. IIpennoururenbHOE pacioaoKeHUe — BHYTPU
OEJIKOBOI MOJIEKYJIBI.
I'. YyactBytoT B (hOpMUPOBAHUH TPETUYHOM

CTPYKTYPBI.

3aoanue 5. llenTp cBsi3pIBaHUs O€JIKa C JTUTAHIOM MIPEACTABISIET cO00M (BhIOEpHTE Hanbosee
TTOJTHBINA OTBET):

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

b. ®parMeHT NOJIUNENTUAHON LETH.

B. YuacTok moBepXxHOCTH OEIKOBOM MOJIEKYIIbI, KOMIZIEMEHTAPHBIN JIUTaHTY.

I'. I[IpocTeTnyeckyto rpymnmy Oemnka.

J1. ®parMeHT NenTUIHOTO OCTOBA.

3aoanue 6. Jluranaom o-mpoToMepa reMorioorHa MOXKET ObITh:
A.Tem. b. Kucnopon. B. B-IIpotomep. I'. 2,3-bucdochornunepar. JI. a-IIporomep.

3aoanue 7. llonGepute BepHBIC IAPhl YTBEPKICHUI:

A. HaruBHas pubonykJieasa. 1. Monekynbl Gefika UMEIOT OIMHAKOBYIO KOH(pOpMa-
b. lenaTypupoBanHas puOOHyKJI€asa| 1HUI0.
B. OGe. 2. Moseky:bl Oenka UMEIOT OMHAKOBYIO EPBUYHYIO
I'. Hu ogna. CTPYKTYDY.
3. ¥V MoneKyJ HapyIIEHO CBSA3bIBAHUE C IPUPOIHBIM
JIUTAHJIOM.
4. Mornekyibl IMEIOT pa3JIM4YHy0 MOJIEKYIISPHYIO
Maccy.

3aoanue 8. B snepHBIX O€NKax-TUCTOHAX COMEPKHUTCS OOJIBIIIOE KOJUYECTBO aMHUHOKUCIIOT-
HBIX OCTaTKOB apTUHWHA U JIU3MHA, a B OelIke KPOBU albOyMHUHE — MHOTO OCTaTKOB TTTyTaMHUHOBOM
Y acmaparuHoBOM KUCIOT. OTBEThTE HA BOMPOCHI:

1. B kakux cpegax Haxoasatcs UDT stux kucnot?

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

OTBeTbhI K pelieHUuI0 3a1aHuil

Jlna camonpoeepKku ucxoo0no2o ypoeHsa 3HAHUINL:

1. [MenrtuaHAs TPYIIA ¢ TIO3MIMA 3JIEKTPOHHOTO CTPOCHHS MPEJICTABISICT COOOU TPEXIIEHTPO-
BYIO P,T-CONPSKEHHYIO CTPYKTYPY, B KOTOPOil 2JIEKTPOHHASI TNIOTHOCTH CMEIIEHA B CTOPOHY Oosee
aJIeKTpooTpHLarenbHoro kuciopoaa. Atomsl C, O, N, oOpasyionme conpsikeHHYIO CTPYKTYPY,
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HaXoAATCcsl B 0JIHOU 1iockocTH. ConpsiKeHne BbIpaBHUBA- /
€T JJIMHBI cBA3el. [lnockas conpspkeHHas CTpyKTypa 3a- ——C 0
TPYAHSET BpaleHue Bokpyr cBsizu C-N. \N - L 64{,
2—AT;3—B,I;4—A,B,B; 5—A,T. | NS
Jlna camocmoamenvhoil padomeol: . i
IMenTHOIHAA CBAIEL ‘
1.3. A. IloBopoTbl B 00JacTH Ka)KJIOTO0 OCTaTKa H
Hpo — ocraTku # 7, 19, 28; Pezouarc npagaeT oleny cBAAM
b. IlonepeuyHble CBsI3M MO OCTaTKaM LIMCTEMHA — 4ac THYHO OB0HHOH XapaKTep
ocratku # 13, 24 moryTt (opmMupoBaTh IUCYIbGUTHBIA
MOCTHK;
2—(A-6,7,6-5B-1,3,5T-24).
31— (,E-1;T'-2;A-3;1-4,B-5);32—(A-2,3;6-4;,B-1,3,5,6,—1, 3, 5);
4.1 — (A — nmurang b; b — nonnsie, ruapododubIe); 5.1 — A, b; 5.2 — A, B, ;6 — A; 7.1 — «0O»,

a) «t+», 0) «——»; 7.2 — mpu pH=UDT; § — A, b, B.

JlaGopaTopHasi padora (60 MuHyT)

HNHCcTpyKUHS K MPAKTHYECKOMY 3aHATHIO

Pa6ora 1. Beicanusanue oenxos

BricanuBanne — oOpaTtumas peakiusi ocaxaeHus OCIKOB U3 pacTBOPA C MOMOIIBIO OOJBIINX
KoHIreHTpanuii HerrpaabHbix cogeit: NaCl, (NH4)2S04, MgSOsa.

[Ipu BeICaNMBaHWU TPOUCXOAMT AETHApATAIs MOJIeKyl Oenka. Ha mpouecc BbicamuBaHUs
BIMSIET Psifi PaKTOPOB: THAPOPHUIBLHOCT O€JIKa, €ro OTHOCUTENbHAs MOJIEKYJIsIpHAsl Macca, 3apsij, B
CBSI3U C YEM JIJISl BHICAJIMBAHUS PA3IMYHBIX OEITKOB TPeOyeTcsl pa3Has KOHIEHTPAHS OJHUX M TeX
ke cosiell. AnbOyMuHBI ocakaaroTcsi B HachiieHHOM p-pe (NH4)2SOs, a roOynuHbel — B mosyHa-
coitieHHOM p-pe (NH4)2SO4 , Tak kak y rioOyimMHOB OOJIbIIas MOJCKY/ISpHAs Macca ¥ MEHBIIHMA
3apsijl, 4eM y allbOyMUHOB.

BricanuBanue 6enkoB — oOpaTuMasi peakliys, Tak KaK 0CaJoK OejKka MOXET BHOBb PacTBO-
PATHCS MOCTIe YMEHBUICHNS KOHIIEHTPALUM COJIeH IyTeM Auajin3a Uil pa3BeieHus: BOJOM.

B cooTBeTcTBUY C MONOKEHNEM HOHOB B psiy ['odmericTepa, XJI0puI HATPHS OcakaaeT Oen-
KU ciabee, 4eM cynb(ar aMMOHMsI, BCIECTBUE €r0 MEHBIIEH AeTHIpaTUPYIOIeld CIOCOOHOCTH:

S04 >Cl'>Br >NOs; >1">CNS
Ca%*> Li*>Na'> K*>Rb* > Cs*.

Pasznenenne anbOYMHUHOB U T100YyJIHUHOB ssMYHOTO Oenka

Xoo pabomwr. K 20 kammsm smuHoro Oenka moOamisitoT 20 Kareiah HACBIICHHOTO pP-pa
(NH4)2SO4 u mepememuBaroT. Bbinagaer ocanok ssugHOro rinodynuHa. Yeped 5 MHH 0CaloK OT-
(GUIBTPOBBIBAIOT, UCTIONB3YA OyMakHbIN QuiibTp. B punbrpaTe octaercs npyroil 6€i0k — SUYHBINA
ansOymuH. K ¢unbTpaTy A00aBISIOT U3MENIBYEHHBIM MOPOMIOK Cylb(aTa aMMOHMS IO IOJIHOTO
HACBIIICHNS, T. €. ITOKa HOBas MOPLUS MOPOLIKA OCTAETCS HEPACTBOPEHHOW. BrImaBmmii ocagox
anpOyMuHa Takke oT(GuiIbTpoBhIBaOT. C (MIBTPATOM MPOBOAAT OMYPETOBYIO PEaKIHIO: K (PUIIh-
Tpary nobasisitoT 2 Kamm 1% p-pa CuSOs + 5 kamens 10% p-pa NaOH. OrpunarensHas ouypero-
Bas peakuus (roxy0oe OKpamBaHUE) yKa3bIBaeT Ha OTCYTCTBUE OelIKa B MCCIEyeMOM PacTBOpE.

BeiBOa:
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Pab6ota 2. Ocaxcoenue 6enxos

Jlenarypanus 6enka (HeoOpaTUMOe OCaKIIEHHE) CBOJUTCS K HAPYIICHUIO MPOCTPAHCTBEHHON
CTPYKTYpHBI O€JIKa M MOTepe UM OMOJIOTMYECKUX CBOMCTB. [Ipn HEOOpATUMBIX PEAKIUSAX OCAXICHHUS
OeIKH MPETEePIIeBAIOT NTyOOKHE U3MEHEHHS M HE MOTYT OBITh PACTBOPHMBI B IEPBOHAYATBHOM pac-
TtBOpHTENe. K HEOOpaTUMBIM PeaKIMsIM OTHOCATCS: OCaKJICHUE OelIKa COJIIMHU TSDKEJIBIX METAJLIOB,
MUHEPATLHBIMA M OPTaHUYCCKUMH KHUCIOTaMH, AJIKATIOMIHBIMU COSIMHCHUSIMH W OCAXKJICHUE TIPH
KHUIISTYEHHUH.

OcaxneHue OCIKOB COJNSIMHU TSAXKEJbIX METAJIJIOB

OC&)KI[CHI/IC O€JIKOB COJISIMHU TSIKEIBIX MCTAJIJIOB, B OTJIMYHC OT BbICAJIMBAHUA, ITPOUCXOAUT
[pU HEOOJIBIIMX KOHIICHTPAIUAX COJICH. Belku npu B3auMOJICHCTBHHU C COMSIMH TSDKENBIX METAJLIOB
(cBuHIIA, MeaH, cepedpa, pTyTH U JAp.) aIcOpOUPYIOT UX, 00pasyst coaeoOpa3Hbie U KOMIUICKCHBIC
COCIMHEHUS, PACTBOPUMbIC B M30BITKE THX COJIeH (32 MCKIFOUCHHEM COJIed HUTpaTa cepebpa u
XJIOpU/Ia PTYTH), HO HEPaCTBOPUMBIC B Boje. PacTBopeHHe ocajika B M30BITKE COJICH Ha3bIBACTCS
adcopouuoHHON nenmu3zayueii. ITo TPOUCXOIUT BCICACTBUE BOSHUKHOBEHUS OJTHOMMEHHOTO I10-
JIO)KUTEIILHOTO 3apsijia Ha yacTUIax Oelka.

Xoo pabomul
PeakTuBbI 1-s1 mpoOupka 2-51 mpodupKa
PacTtBOp sAngHOrO Genka 5 xamenp 5 Karelnp
1% p-p cynbdara menu 1-2 xarum —
5% p-p HuTpata cepebpa — 1-2 xarumu

Ommemumsv 00pazoanue ocaoxa

1% p-p cynbdara Mean (M30BITOK)

5-10 xanenn

5% p-p HuTpaTa cepedpa (M30BITOK)

5-10 karmens

Ommemumbv pacmeopenie 0caoka

CriocoOHOCTB Oelika MPOYHO CBA3BIBATH HOHBI TSHKEIIOT0 METaslia B BUJE HEPACTBOPUMBIX
0CaJIKOB B BOJIC UCIHIOJIB3YETCA KaK IMPOTHUBOAAXUEC [TPU OTPABJIICHUAX COJIAMU PTYTU, MEAHU, CBHHIIA 1
T. 1. Cpa3sy mocie oTpaBleHus], IIOKa COJIU €lIe He YCIIEIH BCOCAThCS M HAXOATCS B XKeNyIKe, Mo-
CTpagaBIICMy OAalOT BBIIIUTH MOJIOKO WJIA 0eJIoK KYPHHOT'O ﬂﬁﬂa, a 3aTEM BbI3bBIBAIOT PBOTY, 4TOOBI
yIaJIUTh ST U3 OpraHu3Ma.

OcaxneHue 0€NKOB KOHUEHTPUPOBAHHBIMM MUHEPAJIbHBIMU KHUCIOTAMU

KonnentprupoBanHble MUHEpAJIbHBIE KHCIOTHI BBI3BIBAIOT JCHATYpAIMIO Oelka U 00pa3yroT
KOMIUIEKCHBIE coi Oenka ¢ kuciortamu. OpTtodocdopHas KucioTa ocajka He gaeT. B u30biTke
BCEX MHHEPAIbHBIX KHCIIOT, 32 UCKIIIOUYEHHEM a30THOM, BBITIABIINMA 0CaI0K Oesika pacTBOpsETCS.

Xoo pabomsi
PeakTussbl 1-s1 mpodupka 2-s1 mpodupKa

HNO3 (koH11.) 10 kamnenn —
H,SO4 (koHiI.) — 10 xanenb
OCTOPOKHO, TIO CTEHKE MPOOUPKH, TOOABISIOT OSIOK 10 xarmenp 10 karenp
Ommemump nosenenue 0cadka na epanuye pazoena has

U36b1rTok HNOj3 (k0HII.) 10 karmenb —
N36bIToK H2SO4 (KOHIL.) — 10 karenp

Ommemums pacmeopenue 0cadka

BeiBOI:

Iloonucv npenooasamensi:
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3. TEMA: METOJbI PA3JAEJIEHHUS, BBIIEJIEHUA U OYUCTKU BEJIKOB.
I'EJIb-OUJIBTPALIUA. CJIOKHBIE BEJIKHN

AKTYaJIbHOCTb TeMbI

OcoGenHocTu cTpoeHUs U HYHKIIMOHUPOBAHUS OpraHU3Ma 3aBUCIT OT Habopa OelKoB, KOTO-
pble B HEM CHHTE3UPYIOTCS. BelIKu BBIMOTHAIOT B OpraHu3Me caMble MHOTOOOpa3Hbie (DYHKIMH, KO-
TOpbIE BCETa ONPEALIAIOTCA UX CTPYKTYpoil. [[ist u3ydeHus: cTpoeHust u CBOIMCTB OEIKOB UX HEOO-
XOZMMO BBIACTHUTD U3 KJIETKH U OYUCTUTH OT IPYTUX OCJIKOB U HEOPTraHWYECKUX MPUMECEH.

ean 3ansaTus

3aKkpenuTh 3HaHUA O (PUBUKO-XUMHUECKUX CBOMCTBAX OEIKOB AJISi TOTO, YTOOBI IOHATH METO-
IBI Pa3leNICHUs] U OYHUCTKH OEJKOB, a TAaKXKe MPUHIUIEI (YHKIIHOHUPOBAHHS OCJIKOB B OpraHu3Me.
OcBOUTH METOJI TeNb-(DMIbTPALINH.

TpeGoBaHus K HCXOHOMY YPOBHIO 3HAHUI

s nonnozo yceoerust memvl HEOOXOOUMO HOBMOPUMb U3
— o0wen xumuu:

*  (UBHKO-XMMHYECKHE CBOMCTBA IUCIIEPCHBIX CUCTEM;

* OCHOBBI XpoMaTorpaduu u 3jIeKTpodopesa.

JIJ1s1 IpoBepKYU UCXOHOI0 YPOBHS 3HAHUI BBLINOJHUTE CJIeAYIOLIHE 3aJaHUS:

3aoanue 1. Yxkaxure 3JIEKTPOKUHETUUECKUE SBJICHUS B KOJUIOUIHBIX PACTBOPAX:
A. Dnektpodopes.

b. DnexTpoocmoc.

B. Ilorenuuan npoTekaHusl.

I'. IToTeHunan centMMEHTaUH.

3aoanue 2. dnextpodhope3 KOIIIOUAHBIX PACTBOPOB U PACTBOPOB OEIIKOB MPUMEHUM JIJIS:
A. O4HUCTKH BOJBI.

b. Onpenenenus 3apsiga SpUTPOITUTOB.

B. Ouuctku nexkapcTBEHHBIX MPENApaToB.

I'. Pa3nenenust OenkoB.

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

b. ®opmbl MakporoHa Oernka.

B. Bsaskoctu pactsopa.

I'. pH pactBopa.

3aoanue 4. Bce xpomatorpaduueckiue METOJIbI OCHOBAHBI Ha!

A. Paznuuuu B pazMepax MOJIEKYI pa3AeNsieMbIX BEIeCTB.

b. Paznuuun B CKOpPOCTAX NECPCABHUIKCHUSA OTACIIBHBIX KOMIIOHCHTOB CMCCH B HO)IBI/I}KHOI\/'I (1)a3e.
B. Paznuuuu B cTenenu pactipeieseHns BEIIeCTB MEKIY MOABIKHOM U CTallMOHAPHON (azamu.
I". MHOTOKpaTHOM TTOBTOPEHUH aKTOB COPOIMH U IeCOPOIINHU pa3/eNiieMbIX BEIIECTB.

3aoanue 5. Koinm4yecTBEHHO CTENEHb PACIPEENICHHs Pa3/IesieMbIX BELIECTB MEXKIY CTalHO-
HapHOM M MOABIWKHOH (hazamu (K0dPGUIIMEHT pactpeiesIeH s ) BEIPAKAETCS:
A. KoHuenrpanueii BemecTBa B MoJIBUXKHOI (asze.
b. CooTHOIIEHNEM KOHIIEHTpALU{ BEIIECTBA B CTAIIMOHAPHON U MOABHKHOM (a3zax.
B. CooTHOmIEHNEM CKOPOCTEN MTEPEMELICHUS PA3TUYHBIX KOMIIOHEHTOB CMECH.
I'. KoHueHnTparueii BeriecTsa B HEMOIBUKHOM dasze.

3a0anue 6. B Kako# MmocienoBaTeIbHOCTH BBIMAYT MPU BHIMBIBAHUU UX PACTBOPHUTEIEM M3
KOJIOHKH, 3aTI0JTHCHHOW aKTUBHPOBAHHBIM YTJIEM, CIIEIYIOINIHE MUTMEHTHI, €CIIM CTEIICHb UX IOJISp-
HOCTH BO3pACTaeT B PAAY: KapOTHH < KCAaHTODMILIBI < o-xJopoduiut < B-xmopodui?
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A. Kcaatodwmibl, KapoTuH, o-XJ10poduiii, B-Xaopodust.
b. KapoTuH, kcanTodmiisl, a-xaopodui, B-xaopodu.
B. B-xmopodumi, o-xsopoduini, KCaHTOPHUIIIBI, KAPOTHH.
I'. Kaportun, kcantouisl, B-xaopoduut, o-Xaopodusii.

Hpa6uﬂbHOCn’Ib pemeHuﬁ npoeepvnie, conocmasue ux ¢ omeemamul.

Bomnpocs! 1i1st 00cy:Ka1eHust

1. Metops!l pa3nienenust OEnIKoB:

1) BeICaMBaHUE,

2) xpomarorpadust (aacopOIMOHHAs, paclpeleuTeIbHas, HOHOOOMEeHHas1, ahhUHHAS, TeIb-
xpomarorpadusi);

3) anekrpodope3 (Ha Oymare, B MOJUAKPUIAMHIHOM Tejie ¢ ucnoib3oBanueM DDS-Na, u3zo-
31EKTPOPOKYCHPOBAHUE, UMMYHOAIEKTPOdope3);

4) yapTpaneHTpU(pyrupoBaHue.

2. MeTOI[LI OYUCTKU OEIKOB OT HU3KOMOJICKYJISIPHBIX anMeceﬁ (I[I/Ia.]'II/IS, I'elIb-XpoMaTo-
rpadusi, KpUCTAIUIA3ALUS, YIbTPpaQUIbTpAIIHS).
3. Becrepu-6110T (Ha3HaueHuUeE, 3TAIbl, MOJIEKYJISIPHBIE 30HIbI).
4. Ctpoenue 1 (PyHKIUH CIOKHBIX OCJIKOB.
Jluteparypa 1Jisi HOATOTOBKH
OcHoBHAas1
1. Buonoeuueckas xumust / B. K. Kyxta [u ap.]. Mockea : burom ; Musck : Acap, 2008. C. 21-28, 40-44.
2. Buonocuueckas xumus / A. J1, Taranosud [u ap.]. Musck : Bem. k., 2013. C. 29-31.
3. Koncnexm JEeKIHA.
JonoaHurteabHast
1. Jlenurnoocep, A. OcaoBsl Onoxumun / A. Jleanamkep. Mocksa: Mup, 1985.
2. Mappu, P. buoxumus genoseka / P. Mappu [u ap.]. Mocksa : Mup, 1993.

3agaHusA 1J151 CAMOCTOAITEILHON PadoThI

3aoanue 1. BciomHuTe, 4TO 3apsa O€nKa WM MEenTHIa 3aBUCUT OT CYMMBbI 3aps10B aMUHOKHC-
JIOT, KOTOPBIE BXOJAT B €r0 cocTaB, U oT pH pacTBopa, B KOTOPOM HAXOAUTCS AaHHBINA OEIOK MM Mel-
Tz, [loBTOpUTE MOHATHS «H30JIEKTPUIECKAS TOUKA» U «H30XJIEKTPUIECKOE COCTOSTHUEY OerKa.

1.1. Onpenenure cymmaphslii 3apsa nenruga npu pH = 7,0: I'my-Apr-I'uc-Ban-Acn-Tpe. Kak
M3MEHUTCSI CyMMapHBIN 3apsi/i 5TOTO NENTHIA: a) B KUCION cpefe; 0) B meaouHoi cpene?

1.2. CpaBHuTE HampaBiIeHHUE ABWKEHHS B AJIEKTPUUYECKOM TOJIe ABYX menTujioB mnpu pH=7,0
(k KaTOy MM K QaHOY):

a) Cep-Huc-TI'ny-Tup-Acm; 6) Bain-Apr-Met-®en-Tup.

3aoanue 2. 3HaliTe PU3NKO-XUMUIECKHE CBOIMCTBA, JIGKAIINE B OCHOBE METOJIOB Pa3/ICIICHUS
Y OYMCTKU OETIKOB. YMelTe 00BSICHUTh MPUHIIMI KKJ0T0 METO/A.

OTBeThTE HA BOIIPOCHL:

2.1. Xpomarorpaduro mpuMeHSIOT IS

A. Pa3znenenus BemecTs. b. Ouncrku BemecTs.

B. UnenTudukanuy BEmecTs. I'. KoH1IeHTpHpOBaHUs BEIECTB.

2.2. MeTo1 "OHOOOMEHHOM XpoMarorpaui OCHOBAaH Ha:

A. Paznuuuu B pazMepax MOJIEKYI pa3/esieMbIX BEIECTB.

b. N30mparenpHOM B3aMMOACHCTBIN MOJIEKYJT PAa3HBIX BEIIECTB CO CIEU(PUICCKIM JIUTAHIOM.

B. NorHooOMeHHO# aicopOIum.

2.3. Kakve U3 MpUBEICHHBIX METOJIOB TO3BOJISIOT Pa3JICIATh CMECh OCIIKOB IO MOJICKYIISIP-
HOM mMacce?

A. AncopOumonHas xpomatorpadus. b. DnexTpodopes B moarakpuiaMuaHOM Tefe.

B. YapTpanentpudyrupopanue. I'. I'enb-¢punbrpanusi.

J1. MonooObmeHHast XxpomaTorpadus.
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2.4. TlogbepuTe K MPOHYMEPOBAHHOMY METOJIY Pa3eiCHUs] U OYUCTKUA OCJTKOB MX COOTBET-
CTBYIOILI[ME CBOMCTBA, HA KOTOPBIX OCHOBAH JAHHBII METO/.

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

b. Paznuuus mo MonekyinspHOi macce. 2. Dnektpodope3 B NOIMAKPHUIAMHUIHOM Telie.
B. Paznuumst mo BenuuuHe 3apsga u 3. Apdunnas xpomarorpadusi.
MOJIEKYJISIPHOM Macce. 4. NonooOMeHHasi XxpoMaTorpadgusi.

I'. Paznuuus mo Apyrum CBOMCTBaM.

3a0anue 3. O3HAKOMBTECh C COBPEMEHHBIMH METOJaMH HIeHTH(HKauuu OenkoB (610T-
aHaJIn3) U OTBETHTE Ha TECTOBBIA BOIPOC!

B kagecTBe 30H/1a TP MPOBEJICHUN OJIOT-aHaIM3a (BECTEPH-0JIOT) UCTIONB3YIOT:

A. MedeHble aHTUTENIA K HICKOMOMY O€JIKY.

b. Ilepokcunasy xpeHa.

B. Kazeun monoxa.

I'. AnbOyMUHBI.

3aoanue 4. O6bACHUTE, C KaKOH 1IENIbI0 UCIIONB3YETCS METOJl «OTIEYATKH MalblieB» (BbIOE-
pUTE BEPHBIA OTBET):

A. Bpiienenust M”HIUBUIYalbHBIX OEIKOB.

b. Ananu3a roMOJIOTHYHBIX OEIKOB.

B. Ounictku 6e1K0B OT HU3KOMOJIEKYIISIPHBIX TPUMECEH.

3aoanue 5. BciomuuTte, 4to O0€IKM KpOME aMHHOKHCIOT MOTYT COJIEPKaTh B CBOEM COCTaBe
Ipyrue coeauHeHUs (yrieBOJIbI, JIMITH/IBI, HOHBI METa/UIOB W T. 1.). HeOemkoBas 4acTh SBISCTCS
npocTeTudeckor rpymmnoi. Takue Oenku Ha3bIBAIOT CIOKHBIMHU. BblyunTe KiacCH(pHUKAIUIO CIOXK-
HBIX OEJIKOB.

5.1. BeiGepure cioxHbIE OCNKH, Y KOTOPBIX CBSI3b MEXAY OCIKOM U IMPOCTETHYECKOM TpyI-
[OW KOBAJICHTHAS:

A. T'emornoGuH. b. [TutoxpoMm Psso.  B. UxTynuH.

I'. Uarepdepon. . TupeoTpOonHbIii TOPMOH.

Hpa@uﬂbHOCWlb pemeHuﬁ npoeepbnie, COnocmasue ux ¢ omeemamul.

IIpoBepbTe Bamm 3HaHUA (CAMOKOHTPOJIb YCBOCHUSI TEMbI)

3aoanue 1. B xakoll mocinefoBaTeIbHOCTH BBIUIYT U3 KOJOHKH, 3allOJIHEHHOM cedasexcoM
G-200, cnenyromue 6enku: nerncud (M = 36000), muornodun (M = 17000), katanaza (M = 250000)
TP BBIMBIBAHUH HX PACTBOPUTEIICM:

A. Karanasa, nencus, muorio6us. b. Ilencun, MuornoOuH, karanasa.

B. Muorio0uH, katanasa, nerncud. I'. MuoriioOuH, nerncuH, Katajiasa.

3aoanue 2. Ha3oBuTe u3BecTHble BaM MeTOIbI, ¢ MOMOIIBIO KOTOPHIX MOXKHO DPa3/IeNUTh
cMech OCITKOB, IPUBEJACHHBIX B TAONHUIE. YKKUTE, PA3INYMsl KaKuX (PU3UKO-XHMHUYECKIX CBOWCTB
O€JIKOB JIe)KaT B OCHOBE KaXKJOT'0 METO/1a Pa3/IeIeHusl.

Ha3panue 0esnka Moaexyaspras HNoT
macca, Jla
LepynomnazmMun 151 000 4.4
v-I'nobynun 150 000 6,3
B-JlakTans0yMuH 37 000 5,2
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3aodanue 3. llonbepute K IPOHYMEPOBAHHOMY METOIY Pa3IeICHHS U OUYUCTKH OCITKOB COOT-
BCTCTBYIOIIUC ITPUHIUIIBI, HA KOTOPBIX OCHOBAH ,Z[aHHI:Iﬁ METOA:

A. YabTpaneHTpudyrupoBaHue. 1. Meroa ocHOBaH Ha pa3jIM4YHON COPOLMOHHOM CIIO-
b. I'enb-¢unbrpanus. COOHOCTH BEUIECTB.

B. Dnektpodopes B monuakpuinamua- 2. MeTon OCHOBaH Ha Pa3IMYMsIX B MOJICKYJSIPHON
HOM rele. Macce OeJIKOB.

I'. Ancopbunonnas xpomatorpadus. 3. Meroa oCHOBaH Ha KOMILIEMEHTAPHOM MPUCOEIU-
A. Abdunnas xpomarorpadusi. HEHHH OeNTka K MMMOOUIM30BAHHOMY JIUTAHY.

4. B ocHOBe MeTO/a JICKUT UCIIOIB30BAHUE PAZTUYNIA
B MOJICKYJISIPHOM Macce U 3apsje OeIKOoB.

3aoanue 4. B 1987 rony ObUIM yCTaHOBJICHBI KPUTEPUU JIJISi HHTEPIPETALUU CEPOIOTUUECKO-
ro Tecta npu nposeaeHun Becrepu-6mnota na CIIMJI. OTu kxputepuu cienyromue:

HeT mosnoc OtpurarenbHas mpoda
Hanwuwe nosoc, cootserctBytomux P31 wim p24, v m0JI0C, COOTBETCTBYIOMINX [MonoxuTeNnbHas poda
gp160 mmm gpl20

[Tos0CH! MPUCYTCTBYIOT, HO HE COOTBETCTBYIOT KPUTEPHUSIM MOJI0KUTENbHOM po0bl | CoMHUTENbHAasK poda

gp160 — mpenimecTBeHHHUK OenKa BUPYCHON 00O0JIOYKH;

gp120 — Genok BUpYCHOI 000I0UKH;

p24 — GenoK BUPYCHOTO SI/Ipa;

p31 — oOpaTHas TpaHCKpHUNTAa3a.

B Ttabmune (cM. HIDKE) MPUBEACHBI pe3yiabTaThl OnoT-aHanm3a ais auarnoctuku CII/a,
IPOaHATU3UPYHTE MOTYYECHHYIO KApTHHY U OTBETHTE Ha BOMPOCHL:

Bonpoc 1. Yto BBIABIAET 3TOT TECT?

A. Tonbko antuteno x Bupycy CITU/I.

b. Tonpko anturen supyca CITHU/I.

B. IIpucyrcTBre cBOOOIHOTO UPKYIHPYIOIIETO BUPYCa Y MaIlMEHTA.
I'. IlpucyrcTBHE BUpYCa TOJIBKO B MH(PUIMPOBAHHBIX TUM(OIUTAX.

Bonpoc 2. Bropu4Hble aHTUTENA CBS3BIBAIOT:

A. benku Bupyca CITU/I.

b. Tonbko aHTUBHPYCHBIE ITIEPBAYHBIE AHTHUTEIIA YEIIOBEKA.
B. IlepBuuHOE aHTUTENO.

I'. ®epMeHTHBIN KOHBIOTAT.

Bonpoc 3. KTo u3 00cneyemMbIx JIFoIel ABISETCS IMMYHOIS(QUITUT-TIONOKUATEIBHBIM TI0 pe-
3yneTataM BectepH-0noTa?

A. ITanmenr A.

b. [Taruents! B u C.

B. ITammment C.

I'. ITaunenT B — HeonpeneneHHplil, a manueHT C — MOJIOKUTEIbHBIN.

1 2 A B C | Humepnpemauus nonoc

gp160 — — 1 — Bupyc + chBopoTKa (MOJIOKUTEIBHBINA KOHTPOJIB)
gp120 _ _ __ | 2— Bupyc — ceiBOpoTKa (OTpULIATENHHBIH KOHTPOJIb)
p55 y _ A — nanuent A
gpal — — B — mauuent B
p3l — — C — nmanuent C
p24 — — —
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OTBeTHI K pellieHUI0 3aIaHuil
Jlna camonpogepKku ucxo0Ho2o ypo6eHsa 3HAHUIL:
1— A, b; 2, 3— Bce npaBunbHbIe; 4 — B;5— A, b; 6 — B.

Jlna camocmoamenvhoil padomuoi:
1.1 — «0» a) «+ +»; 0) «——»; 1.2 — 1) x anony; 2) k karoay; 2.1 — A, b, B, I'; 2.2 — B;
23—b,B, I524—(1-5,2-B,3-T1,4-A);3—A;4—5b;51—B, T,/

JlaGopaTopHas padora (70 MuHyT)
HNHCcTpyKUHS K NPAKTHYECKOMY 3aHATHIO

Kononounas zenv-punompayusn

Jnst renb-GUIbTpaluy HMCIONB3YIOT TaK Ha3bIBAEMbIE MOJICKYJSPHBIE CHUTa — HHEPTHBIC
rUApaTUPOBAHHBIC MTOJIMCAXapUIHbIe MOJIEKYIbl. VX momy4aroT u3 0akTepHalIbHbIX MOJIMCAaXapuI0B
(ceanmekcnl), arapa UM MOJIMMEPU30BAaHHBIX aKpUJIAMUAHBIX Teneil (akpuiekc). [lpu HabyxaHuu B
pacTBope TpaHyll rejisi B HUX 00pa3yroTcs MOpbl, Yepe3 KOTOPhIe MOTYT MPOXOAUTH MOJIEKYIbI pa3-
HBIX pa3MepoB (B 3aBUCUMOCTU OT BEJIMYHMHBI 1OpP). MoJIeKysbl, KOTOPbIE XOPOILIO IPOHUKAIOT
BHYTPb TpaHyJ, MPOXOIAT Uyepe3 XxpoMaTorpauueckyro KOJIOHKY MEJUICHHee, ueM 0oJiee KPYIHbIE
MoJIeKyJbl. D()(PEKTUBHOCTD pa3eNeHusi CMECH BEHIECTB ONPEACISIOT 0 COCTABY BBITEKAIOIIETO
13 KOJIOHKH pacTBopa (3i1r0ara).

Xoo pabomul

1. Konouky /uist renb-QuiIbTpalii 3aKpbITh PE3MHKOM-3arTYyIIKOM, TOCTaBUTh B MIPOOHUPKY.
CopepxuMoe cTakaHyMKa ¢ ceaJekcoM NepeMeliaTh U BIUTh B KOJOHKY. JlaTh OTCTOATHCS, CHATh
3armymky. JKuaKkocTh Mpu 3T0M CBOOOIHO BBITEKAET U3 KOJIOHKU.

2. 13 Oropetrkn B mpoOUpPKY OTMEpUTHh 1 Mi1 Oenka (BBICOKOMOJIEKYISIPHOE COEIWHEHHE) U
n00aBuTh 3—5 Kanens pudoduiaBuHa (HU3KOMOJIEKYJISIPHOE COSAMHEHNUE).

3. B 12 gucteix mpoOUpOK OTMEPHUTH U3 OropeTKH 1o 1 M OmyperoBoro peaktuBa. KomoHKy
MIOMECTUTh B MEPBYIO MPOOUPKY C OMYpPETOBBIM PEAKTUBOM, YIAIUTH CIIOW >KUAKOCTU HaJ cedajek-
COM UM BHECTH B KOJIOHKY pa3zessieMblil oOpasel] (cMech: 0enok + pudoduiaBun).

[Tocne morpykeHus: HAaHECEHHOTO pacTBOpa B cedasieKC KOJOHKY MEepecTaBUTh B APYIYIO
MPOOUPKY C OMYPETOBBIM PEaKTUBOM, aKKYpPaTHO 3alOJHUTh PACIIMPEHHYIO YacTh KOJIOHKU BOJIOM
U, OTCUMTAaB S—/ Kamelb BbITEKAlOIIEH M3 KOJOHKM >KUAKOCTH, NEpPECTaBUTh KOJOHKY B
cnenyromryto mpooupky. I[ToBTOpATh 10 BbIXOJa OETKOB U3 KOJIOHKH (TIOJOKUTENbHAs OUypeToBas
peakiyst), MOCTOSHHO 100aBIss B KOJOHKY BOAY.

4. Tlo oxoHyaHUU paOOTHI (TOSIBJICHUE JKENITO-3€JICHOT0 OKpAITUBaHUs B MPOOUPKE ¢ Onype-
TOBBIM PEaKTHUBOM, KOTOpOe 00YCJIOBIEHO BBHITEKaHHEM puOO(dIaBHUHA) COAECP)KUMOE KOJIOHKHU BbI-
JyBaIOT B CTAKAHYUK U OTOJACKUBAIOT KOJIOHKY BOJIOM.

5. Pesynbrartsl onbita ohopMuTe B paboyeit TeTpaau B BUJIE€ TAOJIUIIBI.

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

IIBeT pacTBOpa

BriBoat (4TO IPHUCYTCTBYET B p-pe)

BeiBOa:

Iloonucv npenooasamensi:
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4. TEMA: ®EPMEHTBI. KTACCU®UKALIUS, CTPOEHUE, CBOMCTBA. BJIUSIHUE
PA3JITMYHBIX PAKTOPOB HA CKOPOCTb ®EPMEHTATHUBHBIX
PEAKIIMHU. CIIEHU®OUYHOCTDb ®PEPMEHTOB

AKTYaJIbHOCTbH T€MbI

depMeHTBI — 3TO OMOJIOTUYECKUE KaTaIu3aTOPhl OEITKOBOM MPUPOJIbI, KOTOPhIE KOHTPOJIU-
PYIOT MPaKTUYECKU BCE XUMUYECKHE MPOLIECCHI, TPOTEKAIOIINE B KUBBIX OPraHU3MaXx.

B ornuume OT HEOENKOBBIX KaTaIM3aTOPOB KaXKABIH (EPMEHT CHOCOOCH KaTaau3upoBaTh
JUIIb OY€Hb HEOOJBIIOE YHUCIIO PEaKIUii, 4aCTO TOJIBKO OJIHY.

3HaHue PH3UMOJIOTHU HUMEET 60JIBH_IO€ 3HAa4YCHUC I IMMOATIOTOBKH U HpaKTI/I‘{CCKOfI ACATCIIb-
HOCTH Bpaya. MHorue 0o0Jie3HU (BPOXKIACHHbBIE HAPYIIEHUsI MeTab0I1M3Ma) ONPEACTSIOTCS TeHeThYe-
CKU OOYCIIOBJIIGHHBIMU HapyIICHUSIMU B cuHTE3e (hepMeHTOB. IIpu MOBpeKAEHNN KIETOK (BBI3BaH-
HOM, HaIllpuMep, HeJIOCTaTKOM KPOBOOOPAIIEHHS MJIM BOCHAIEHHEM) HEKOTOpbIe ()epMEHTHI Moma-
Aar0T B IJIa3MY KpPOBH. HSMepeHI/Ie AKTUBHOCTH TaKHX (1)epMeHTOB O6LI‘IHO HCIOJIB3YCTCA JIA
JIMArHOCTHKH MHOTHX paclpoCTpaHEHHBIX 3abojeBaHuil. J[marHocTudeckas SH3UMOJIOTUS — 00-
JIACTh MEJIMIIMHBI, UCTIOJIb3YIOMIas OMpeIeJICHUE aKTUBHOCTH (DEPMEHTOB ISl AMArHOCTUKH 3a0071e-
BAHMI M KOHTPOJIS 3a pe3yJibTaTaMHu JieueHus1. @epMEeHThI IPUMEHSAIOTCS U B TEPAIUH.

Iean 3ansaTHA

HayuuThcst IpUMEHSTh 3HAHHS O CBOMCTBAX (PEPMEHTOB M JEPMEHTHOM COCTABE OPTraHOB MPHU
MOCJICIYIONIEM M3YYCHUH METa0oIM3Ma OPraHOB M CUCTEM, a TaKXke Ui PEUICHUs BOIPOCOB JTHa-
THOCTUKH, TPOPUIAKTHKU ¥ JICUCHUs OOJIe3HEH, CBSA3aHHBIX ¢ HapylIeHHeM (yHKIIHOHHPOBAHHS
(hepMeHTOB.

TpeGoBanus K HCXOAHOMY YPOBHIO 3HAHMI

s nonnoeo yceoenus memol He0OX00UMO NOSMOPUMb U3:

— obwei xumuu:

= 00uIMe 3aKOHOMEPHOCTU M MEXaHU3MbI IPOTEKAHUSI XUMHUYECKUX PEAKLIHiA;

" OCHOBHBIC ITOJIOKCHUSA TCOPHUU Karajunsa,

— OUOOPZAHUYECKOU XUMUU'

= KIAacCCHU(UKAIMS OPraHMYECKUX PEaKLnii 0 HAapaBICHUIO U Pe3yJIbTaTaM PEaKIIH;

= CBOICTBA M CTPOCHHE OEIIKOB;

* CTpoeHHEe KOEPMEHTOB, OMOTOTHYECKas POJIb;

" KaUCCTBCHHBIC PCAKIIMH HA KpaxMall U I'NTIOKO3Y, MCIIOJIB3YEMBIC M1 OEHKW CTCIICHU I'MAPO-
TM3a Kpaxmana.

JlJ1si NpOBEPKHU MCXOAHOI0 YPOBHS 3HAHWI BBINOJTHUTE CJICAYIOLIHE 3aJaHUA:

3aoanue 1. Katanu3atopbl yBeIUUHUBAIOT CKOPOCTh PEAKIMH, TaK Kak:

A. V3MeHs10T CBOOOTHYIO SHEPTUIO PEAKIINU.

b. YMenb1manT ckopocTs 00paTHON peaKiiH.

B. MI3MeHSIOT COCTOSIHUE PaBHOBECHS PEAKLIUH.

I'. YMeHbIIaoT SHEPTUI0 aKTHBALIMH.

J1. 30upatenbHo yBEIMYMBAIOT CKOPOCTh MPSIMON Peakliu, HO HE YBEIUYHBAIOT CKOPOCTb
o0paTHO peaKIuu.

3aoanue 2. Tlogobepute COOTBETCTBYIOIIHE APl BOITPOC — OTBET:

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

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

. AucynbhuaHble CBA3H.
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3aoanue 3. HazoBute KopepMeHTHI, CTPYKTYpa KOTOPBIX H300pakeHa CXeMaTUUECKH HIDKE:

3.1. U3oamnokca3uH — puOUTON — OCTaTOK (ochHOpPHON KUCIOTHI — OCTATOK (hocopHOil Ku-
CIIOTHI — pub03a — a/IeHHH.

3.2. Hukornnamuy — pu6o3a — octatok (GpochopHOil KUCIOTHI — OCTAaTOK (POCHOPHON KUCITOTHI
— pubo3a — aJCHHH.

3aoanue 4. Bam naHpl 4eTbIpe MPOOMPKH C HEM3BECTHBIMU pacTBopamu. [Ipojenas peaxiiuro
¢ peakTuBOM JIFOTOJISA, MOMYYMIIN Cleayrolue okpacku: 1) cunss; 2) Oypas; 3) sxenras; 4) ¢puode-
TOBaSL.

4.1. B xakoi mpoOupKe MPOU30LIesT IOJHBIA FMAPOIN3 Kpaxmasa?

A. B niepBoii mpoGupke. b. Bo BTOpOIi mpoOupke.

B. B Tpetbeii npoOupke. I'. B ueTBepToii mpoOHpKe.

4.2. Kakoe BeliecTBO 00pa30Bajioch MPU KPaTKOBPEMEHHOM THAPOIIN3e Kpaxmaia?
A. I'moko3a. b. JlexcTpuHBbI. B. Caxaposza.

HpCIGZ/lJleOCI’I’Ib pemeHuL? npoeepbnie, conocmasue ux ¢ omeemamul.

Bonpocs! nu1s1 06cyxneHust

1. OcoGenHoctu (hepMEHTOB KaK OEIKOBBIX KAaTaIU3aTOPOB.

2. CoBpemeHHas kiaccuukanus (epMEHTOB U HOMEHKIaTypa (epMEHTOB (CHCTeMaTHye-
ckoe u pabouee HazBanus). [ludp pepmenton. OOIIast xapakTepUCTHKA KIACCOB.

3. Crpoenne pepmenToB. KodepmenTsl, ux Kiaccudukaims 1 posib B KaTanuse. biok-cxembl
crpykrypsl HAJT, HAJI®", ®AJ] u ®PMH.

4. Kunerrnka epMEHTaTUBHBIX PEAKIMA. 3aBUCUMOCTh CKOPOCTH (DePMEHTATUBHBIX PEAKIUii
OT KOHIIEHTpaluu cyoctpata, pH, Temrepatypsl (MOJNIEKYIISIPHBIN MeXaHU3M, Tpadudeckas 3aBHUCH-
MmocTb). Koncranra Muxasnuca (Km), ucrionb3oBanue Km st mporHo3upoBanusi IpoTeKaHus OUo-
XUMHUYECKHX PEaKLuil.

5. CrnenuduuHocTs neiictBus hepmeHToB. Buapl cnenupudnocTy.

6. EnuHUIBI aKTUBHOCTH (DEPMEHTOB.

JiuTeparypa 1jisl NOJATr0TOBKH
OcHoBHas
1. Buonoeuueckas xumus / B. K. Kyxta [n ap.]. Mocksa : bunowm ; Musck : Acap, 2008. C. 4649, 53-54, 56-66.
2. Buonocuueckas xumus / A. J1, TaranoBud [u ap.]. Musck : Bem. k., 2013. C. 38-56, 62—68.
3. Koncnexm neximyi.
JonosHuTeabHAas
1. Jlenurnoocep, A. OcuoBsl Onoxumun / A. Jleanamkep. Mocksa : Mup, 1985. C. 226-241.
2. Mappu, P. bnoxumus yenosexa / P. Mappu [u ap.]. Mocksa : Mup, 1993.

3agaHus 1J151 CAMOCTOSITEILHON PadoThI

3aoanue 1. OOpaTuTe BHUMaHUE Ha TO, YTO KaTaJu3aTOPHbI:

a) YBEJIMYMBAIOT CKOPOCTh XUMHUUECKOM peaKInu;

0) B MPOIIECCE PEAKITUU HE PACXOAYIOTCS;

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

1.1. 3anmomuuTe, uTO OENMKOBas MpUpoaa (HEepPMEHTOB 00YCIOBIMBAET CIEUPUIHOCTD UX JIEH-
CTBHHL.

1.2. ITogOepure COOTBETCTBYIOUIHE MTAPHI BOPOC — OTBET:

1. YBeanuuBaroT 3HEPrur0 aKTUBALIMH. A. Hebuonoruyeckue KaTain3aTopsl.
2. B mporiecce peaknuu He pacXoyrOTCs. b. ®epmeHTHI.

3. Hecnenmuduyner. B. O6e rpymibl KaTanu3aTopos.

4. Uurubupyrorcs aHajioramu cyocrpara. I'. Hu oquH u3 KaTaimus3aTopos.
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1.3. 3anummre, B 00meM BHUIE, PEAKIHUIO C y4acTHEM (pepMeHTa, HCIOJb3ysS CHUMBOJIBI:
S-cybcrpar, E-dpepment, ES-npomexyTounslii koMmiuieke, P-npoaykr.

1.4. Ha3zoBuTe OCHOBHBIC (DAKTOPHI, BIUSIOMINE HA aKTUBHOCTH ()EPMEHTOB.

Pemure 3amauy. OnrtumanbHble YCIOBUS IS ACUCTBHS TIyTaMaTACTHUAPOTCHA3bI:
t — 37°C, pH — 4,5. IIpu noBsillieHUH TeMIEpaTypbl HHKYOAImoHHOM 1poOkI 10 75 °C u pH uH-
KyOanmoHHoM cpenbl 10 8,0 ckopocTh depMeHTaTUBHOM peakiuu cHusmiack Ha 50 %. O0bsicHUTE
NPUYMHY CHUKCHUSI CKOPOCTHU PEaKIUH.

3aodanue 2. 3arioMmHuTe, YTOOBI Ha3BaTh (PEPMEHTHI IO HAITUCAHHBIM PEaKIUsAM, TpeOyeTCs:
—  CPaBHHTH CTPYKTYpPY CYOCTPaTOB H MPOTYKTOB;
—  ONpeAeNUTH THII IPEBPALICHHUS.
2.1. Ykaxure Kiacc ¥ Ha3BaHUE (PEPMEHTOB, KATATU3UPYIOIINX CIICTYFOIIHE PEAKITIH:
211, cooH ?OOH
C:=O +CO2+AT® + HHO ——> C|ZO +AID +Du

CHs CHz
[InpyBat |
COOH Okcanoauerar
2.1.2.

COOH COOH

| |

ﬁH CH:

CH +HO0 <«—> CHOH

COOH COOH

dymapar Manart

3adanue 3. V300pazure cxeMaTHYecKu CTPYKTYpy kodepmentos: HAIL", HAID", @A/,
OMH.

3aoanue 4. PaccunTaiitTe yAenpHYI0 aKTUBHOCTD alleTHIIXOJIMHACTEPA3bl, eciiu 5 Mr hepmeHTa
3a 30 ¢ pacmemsror 200 MKMOJTB alleTHITXOJTMHA.

3aoanue 5. HopMaabHbIe KIETKH CITIOCOOHBI MPEBpaIiaTh acliapariHOBYIO KUCJIOTY B acrmapa-
ruH. Hekotopble neiiko3Hble KIETKHM JHUIIEHBl 3TOH crnocoOHocTu. JloOaBieHue acmaparuHaszbl
(bepmenTa, pacHIEIUISIONIErO acraparud) B KpOBb OOJIBHBIX JICKO30M MOKET MPUBECTU K THOEIH
pakoBbIX KIeToK. Kakoii BUJ CIEU(PUUHOCTH MPOSBISAET 3TOT GEepPMEHT?

A. OtHocutenbHyto.  b. AGcomtoTHyto. B. CrepeocnennpuyHoCTb.

HpaeuﬂbHocmb pemeHuﬁ npoeepbnie, cConocmasue ux ¢ omeemamul.

IIpoBepbTe Bamm 3HaHUA (CAMOKOHTPOJIb YCBOCHUSI TEMbI)

3aoanue 1. B nabopaTopun BeIIETUIN (EPMEHT JIM3OIUM U OTIPEICTUIN €T0 aKTUBHOCTH TIPH
pa3nuyHbIX 3HaueHusX pH cpeapl. YCcTaHOBUIIM, YTO (pepMEHTATUBHAsI aKTUBHOCTH JIM30LIMMa MaK-
cumaibHa npu pH 5,2 1 ymMeHbImaeTcs Kak Ipy CHIDKEHUH, TaK U MTPH MOBBIIICHUN YTOTO 3HAYCHUS
pH. Ykaxxure BO3MOXHYIO IPUYUHY:

A. 3meHenune koH(popMaImu MOJIEKYIIbI (hepMeHTa.

b. Y1para xommieMeHTapHOCTH aKTUBHOT'O IIEHTpa U cydcTpara.

B. U3meHenne nonnzanuu (pyHKIHOHAIBHBIX IPYHN (epMEeHTa.

I'. T'maponu3 nenTuaHbIX CBs3el pepMeHTa.

J1. YMmenbIieHrue CBOOOTHOM SHEPTUHU PEAKITUH.
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3adanue 2. DKCIEPUMEHTAIBHO JOKa3ajdM, YTO aKTHBHBIA IIEHTP (epMEeHTa JHM30IUMa CO-
ACPIKUT AaMHUHOKHUCJIOTHBIC OCTATKHU T HyTaMI/IHOBOI\/'I )41 aCHapaI‘I/IHOBOI\/JI KHCIIOT, HCOGXOHI/IMLIX JJIA
karanu3a. Kakue rpynmsl B coctaBe cyocTpaTra QyHKIIMOHAIBHO BaXKHBI 11t pepmenTa?

A. AMUHOrpyNIIBI. b. KapOokcunbHble TPpyIIIbL.
B. Tuorpymnmsl. I'. AnkuiibHbIC palUuKaIbl. . I'uapOKCUIbHBIC TPYIIBI.

3aoanue 3. Temneparypa 37 °C, pH 7,5 — ontumanbHble YCIOBHUS TSl ICUCTBUS JIAKTaT/Ie-
ruaporenassl (JIJAI'), karanuszupytomieit mpeBpalieHue:

COOH COOH

I I

C=0 + HAJH-H* — CHOH +HAI"
| |

CHs CH3

[Tupysat JlakTar

3.1. OOBsicCHUTE IPUYKUHBI YMEHBIICHUS aKTUBHOCTH (PEPMEHTA!

a) IpY NOBBIIEHUH Temnepatypsl 10 60 °C;

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

3.2. PaccunraiiTe yieiapbHYIO aKTHBHOCTH (pepmenTa, ecim 3a 5 ¢ 10 mr JIII" BeI3bIBaeT mpe-

Bpaienue 80 MKMOJIb MUPYBAaTa; 3aMUIIUTE PA3MEPHOCTh ITON BEIHUHHBI.
3.3. [To n3MeHeHUIO KOHIICHTPAIIUU KaKUX BEIIECTB MOKHO ONPEACTUTh aKTUBHOCTD JIJII™?

OTBeThI K pelIeHHI0 3aJaHUH
Jna camonposepku ucxo0no20 ypoensa 3Hanuil:
1—I2—(1-A;2-T;3-A,B5,B, [1;4—- A, B, B, J);
31— ®A;32—HAO;41—B;42—5.
Hna camocmoamenvuoii pabomot:
12— (1-T;2-B;3-A;4-B).
1.4. TIpu nossitieHnu Temmnepatypsl 10 /5 °C ckopocTh (pepMEHTaTUBHON peakUu CHUKAET-
csl, TaK KaK BCJE/ICTBUE ACHATYPALUN KOJIMUYECTBO AKTUBHBIX MOJIEKY] (PepMEHTA YMEHbILIAETCSI.
Ot pH 3aBucsr:
— HOHHU3aIUs aMUHOKHUCIIOTHBIX OCTaTKOB, BKJIFOUEHHBIX B KaTaju3;
— WOHM3aIMs cyocTpara;
— KoH(popmanus pepMeHTa U €ro aKTUBHOT'O IIEHTpa.
2.1.1. Jlura3za, nmupyBaTkapOoOKcHIIasa.
2.1.2. JInaza, pymaparruaparasa.
4. MexnyHapoanble eauHunbl: 1,33 Mkkaran/mr ¢epmeHTa; CTaHIApTHBIE €IUHUIIBL:
80 MKMOJIb/MUH/MT (hepMeHTa.
5—Bb.

JlaGopaTopHuas pa6ora (60 MuHyT)

HNHCcTpyKuus K NPAKTHYECKOMY 3aHATHIO

Pabora 1. H3yuenue eruanus paznuunvix pakmopos Ha cKopocms hepmenmamugHblx pe-
akuui
1. Onpenenenne akTUBHOCTH aMUJIa3bl CIIOHBI U €€ TEPMOJTAOUIBHOCTH

OaHMM U3 XapaKTEpHBIX CBOMCTB (PEPMEHTOB SIBIISIETCS TEPMOJIAOMIBHOCTD, T. €. UYBCTBHU-
TENBbHOCTh (pepMEHTa K TeMIlepaType, MpU KOTOpOH MpoTekaeT (GepMeHTaTHBHas peakuus. Jlis
0OJIBIIMHCTBA (PEPMEHTOB TEMIIEPATYPHBIN onTHMyM HaOmroaaercs nmpu 38—40 °C. depMeHTHI IpH
HarpeBanuu cBbiiie 70 °C, kak MpaBUJIO, yTPAUMBAIOT CBOMCTBA OMOIOTHYECKUX KaTaIu3aToOpOB.
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I'unponu3 kpaxmaina moj JEeHCTBUEM OL-aMHJIA3bl CIIOHBI MMPOUCXOIUT J0 CTaAuH o0pa3oBa-
HUs JACKCTpUHOB. HepaciuemieHHbl KpaxMall ¢ MOJ0OM JaeT CHHEE OKpalluBaHue. JIeKCTpUHBI, B
3aBHCHMOCTH OT pa3Mepa, JalT ¢ HOJAO0M pazIuyHOE OKpallMBaHHE: aMUJIOACKCTPUHBI — (proseTo-
BOE, IPUTPOAECKCTPHHBI — KpacHO-Oypoe, ManbTo3a — jxenroe. KoHeuHble IpOoayKThl THIPOIN3a
Kpaxmaljia — MaJlbT03a M TJII0K03a — HUMEIOT CBOOOIHbBIE albJACTUHbIC TPYIIIBI U MOTYT OBITH 00-
HapyKeHbI peakuuen TpoMmmepa.

O neiictBum (hepMeHTa CyAST M0 YMEHBIIEHUIO KOJMYECTBA CyOCTpaTa WU MOSBICHUIO MPO-
TYKTOB PEAKIUH.

Xo0 pabomwi. B uncTyio mpoOHpKy OTJIMBAIOT HEOOJBIIOE KOJTUYECTBO HEPA3BEICHHON CIIO-
HBI (2—3 MJT) ¥ KUIISTAT €€ B TEYCHUE 5 MHH, MOCJIC Yero oXjIaxaawT. B 3 mpoOUpKU HAJIMBAIOT 11O
10 xanenp 1% pactBopa kpaxmana. B 1-ro mpoOupky no6asisroT 10 kanenb HaTUBHOM CIFOHBI, pa3-
BeneHHoi B 10 pa3, Bo 2-10 — 10 kanenb npoKUNSYeHHON CifoHBI, B 3-10 — 10 kamens BOAbBI B Ka-
yecTBe KOHTpoJsi. Bee mpoOupku momeniaroT B Tepmoctat npu temneparype 38 °C na 10 mun. [o-
CJIe ATOTO C COJAEPKUMBIM MPOOUPOK MPOBOAIT KAUYECTBEHHBIC PEaKIMU HA Kpaxmall U MPOTYKTHI
€ro paciierieHus.

Peaxyus na xpaxman. K 5 KarumsMm uccieryeMoro pacTBopa NpuimMBaioT 1 Karumo pacTBopa 1o-
na B oaune kanus (peaktus Jlroromns). B npucyrcTBun kpaxmaia MosiBIsIeTCS CHHEE OKpaIlliBaHUE.

Peaxyus na enoxosy (peaxyus Tpommepa). K 5 xamisam uccieayeMon )KUAKOCTH TPUIABAIOT
5 kanens 10% pactBopa NaOH u 3 kamnu 1% pactBopa cynbdarta menu. OCTOPOKHO KHIISITSIT
1 MuH 10 TIOSIBJICHUSI KPACHOTO OKPAIIUBAHUS, KOTOPOE YKAa3bIBACT HA HAIMYHUE TITFOKO3HI.

Pe3ynbTatel onbiTa 3aMUIIUTE B BUAE TAOIUIIBL:

Ne npoOupku Peakuus ¢ peakrusom JloroJis Peakuus Tpommepa
1 (maTmBHAs CITIOHA)

2 (IpOKUIITYCHHAS CITFOHA)
3 (H:0)

BriBOa:

2. Bnusaue pH cpensl Ha aKTUBHOCTHh EPMEHTOB

Jlnst pa3HbIX (pepMEHTOB CyIliecTBYeT cBoi ontuMmyM pH, mpu koTopom ¢depmeHT Haubosee
aktuBeH. Hanpumep, ans nernicuna ontamyM pH — 1,5-2,5, s aprunassr — 9,5. Onpenenure on-
TuMyM pH 1515 aMuiassl CIIOHBI 1O CASTYIONIEH METOTUKE.

Xoo pabomei. CiroHy TIpeIBapUTENbHO pa3BoisaT Bogoi B 10 pa3. bepyr 3 mpoOupku u B
KaX/1yI0 HAJIMBAIOT 10 2 MJ1 OydepHOro pactBopa ¢ pa3inuyHbM 3HaueHueM pH: 6,0; 6,8; 8,0. 3atem
npunuBaroT mo 1 mu 0,5 % pactBopa kpaxmana u mo 1 M pa3BeneHHOH cimroHbI. [lepeMenmBaioT
cojiepKUMoe TpoOUpoK U nmoMeniaroT B TepMoctat npu 38 °C Ha 10 muH. 3aTtemM BO Bce MPOOHPKU
no6aBistoT no 1 karuie pacTBopa oza, nepeMennBaoT, Hab0Ial0T OKpacKy U otMevaroT pH, npu
KOTOPOM aMuJja3a JIeiicTByeT Hanboiee akTUBHO.

Pe3ynbTathl OnbiTa 3aMUIINTE B BUJIE€ TAOIUIIBL:

pH cpenst 6,0 6,8 8,0
Peaxiust ¢ peaktuBom Jlroromus

BeiBOI:
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3. BiusHue akTUBATOPOB U HHTUOUTOPOB HAa AKTUBHOCTh aMUJIa3bl CIIOHBI

Xoo pabomul. B Tpn npoOupku HanuBaroT 1o 1 mu catoHsl, passeaeHHol B 40 pas. B nepsyio
pOOHPKY T00aBJISAIOT 2 KaIluld BOABI, BO BTopyro — 2 Karum 1 % pactBopa NaCl, B tperbio —
2 ka1 % pactBopa CuSOg4. Tlocie sToro Bo Bce mpobupku no0asistoT mo 5 kamenb 1 % pac-
TBOpa KpaxMaja ¥ OCTaBISIOT UX MPU KOMHATHON TeMIeparype Ha 2 MUH. 3aTeM BO BCE MIPOOUPKHU
no6asisitoT 1o 1 karuie pactBopa Jlrorous, nepeMemmnBaioT, HaOII0Aal0T OKPACKY M ONPEEIISIOT, B
KaKoi MpoOupKe NeHCTBYET aKTUBATOP UM HHTUOUTOP.

Pe3ynbTaThl OnbiTa 3aNUIINTE B BUAE TAOIHIIBL:

Homep npodupku 1 (H20) 2 (NaCl) 3 (CuSOy)
Peaxuust ¢ peakTuBOM
Jlroromns

BriBoxa:

Pabora 2. Cneyupuunocmo hepmenmos

B oTirume oT HEOpraHWYECKUX KaTaIu3aTopoB, (pepMeHTHI 00Jadar0T CICUPUIHOCTRIO (a0-
COJIFOTHOHM, OTHOCHUTENBHOM, CTepeocnelupUUHOCTIO). DTO CBOMCTBO OINpPENENAeTCs] YHUKAIbHBIM
CTPOCHHEM aKTHBHOTO IEHTpa Kaxaoro ¢epmenta. OnpeaenuTe TUM CHEIM(PUIHOCTH aMHIIa3bl
CITIOHBI 10 CJIEIYIOIICH METOIHKE.

Xoo pabomul. 1151 uccnenoBanus CrieMU(UIHOCTH aMIIIa3bl OEpyT CIIOHY, Pa3BEICHHYIO B
5 pa3, ¥ HaTMBaKT Mo 1 MiT B 2 TPOOUPKH.

B 1-to mpobupky mobasmsiror 1 mi 1 % pactBopa kpaxmaia, Bo 2-t0 — 1 mi 1 % pactBopa
caxapo3bl. O6e mpobupku nomemaroT Ha 10 muH. B TepmoctaT npu 38 °C, mocie 4ero mpoBOAST
peakuuto Penunra a1 oOHAPYKEHUS TITFOKO3bI.

Peaxyus @enunea: x 15 xamisMm UcciieAyeMOro pacTBopa npuOaBUTh PABHBIM 00bEM peaKkTH-
Ba DenuHra M JOBECTH 1O KHUIEHUS. [IpH MONOXUTENBHOW peakiuH Ha TIOKO3Y HaOIIogaeTcs
KpacHO€ OKpalllMBaHKUe, KOTOPOE JaeT 3aKUCh MEJTH.

Pe3y.]'[I)TaTI)I OIIbITA 3aIIMIINTE B BHUJIC Ta6J'II/IIII>II

Ne Peakuus
NpodUpKHU Pepment Cyberpar ®enuHra
2
BoiBoa:

Iloonucw npenooasamens:
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5. TEMA: PETYJISIIUAA JEMCTBUS ®PEPMEHTOB. KOJIMYECTBEHHOE
ONPEAEJIEHUE AKTUBHOCTHU ®EPMEHTOB

AKTYaJIbHOCTH TeMbI

3HaHHE MEXaHU3MOB, ITOCPEJICTBOM KOTOPBIX KJICTKH U IEJIble OPraHU3Mbl KOOPAUHHUPYIOT U
PEryIUpYIOT BeCh HA0Op META0OJMUYECKUX IPOLECCOB, BAXKHBI NPU HCCIEAOBAHHIX B Pa3HBIX
obnacTax OMOMEIMUIMHCKHX HayK. M3 Bcex (akTopoB, OT KOTOPBIX 3aBHCUT OINPEHCIICHHUE aK-
TUBHOCTH (pepMEHTa — KOHIIEHTpauus (epMeHTa u cyocTpaTa, Temmeparypa, pH u npucyrcTue
PETryIATOPOB, HAUOOIBINNI KIMHUYECKUI HHTEPEC MPEICTABIISIOT ABA TOCIICAHUX.

AKTUBAaTOpBl W UWHTUOWTOpPHI BIMSAIOT HA AaKTUBHOCTH (EpMEHTa, CIOCOOCTBYS
bopMupOBaHNIO WM OJOKUPOBAHUIO €0 AKTHBHOTO LeHTpa. OHM MOTYT B3aMMOJCHCTBOBATH C
AJUIOCTEPUYECKUM LEHTPOM M, TEM CaMbIM, MEHATh (DEPMEHTATHBHYIO aKTUBHOCTh. Hepeako uHru-
OUTOPBI — TPOAYKTHI MPOMEKYTOYHBIX MM KOHEYHBIX PEaKIMH KaKOro-1ud0 OHOXMMHUYECKOTO
nporecca. HexkoTtopble NpUpOAHbIE WM CHHTETUYECKHE BEIIECTBA OKAa3bIBAIOT H30MpPATEIbHOE
UHruoMpyouee neiictBue Ha (EpMEHTHl U UCIOJB3YIOTCS B KaY€CTBE JIEKAPCTBEHHBIX BEILECTB.
B Gonpminx no3ax mo100HbIE BEIIECTBA MOTYT OKa3aThCs 1aMHU.

BosIbIIMHCTBO JIEKapCTBEHHBIX IPENapaToB OKa3blBaeT CBOE ACWUCTBHUE, BIUSAS Ha COOTBET-
CTBylomMe ()epMEHTATHBHBIE peaknuu. MHOTHME TaKue NpenapaTbl CXOAHBI C TPUPOIHBIMU
cyOcTpaTaMu M MOTOMY MOTYT AEHCTBOBAaTh Kak KOHKYPEHTHbIE HHTHOUTOPHI (pepmMeHTOB. UTOOBI
MOHATH MHOTHE TIPOLECCHl, KOTOpPHIE CYIIECTBEHHBI sl (apMaKOJOTHH W TOKCHUKOJIOTHH,
HE00XO0AMMO UMETh YETKOE MPE/ICTaBICHUE O MEXaHU3MaX UHTMOUPOBaHMs (DEPMEHTOB.

Iean 3ansaTHA

Hay‘-II/ITI)Cﬂ HCIIOJIb30BATh 3HAHWA O MCEXAaHU3MaX perysalunu aKTHBHOCTHU Q)epMeHTOB B
MOCJIEIYIOIEM HM3YYEHUM KIMHUYECKUX JUCUUIUIMH JUIsl YCBOCHUS MPUHIIMIIOB JUArHOCTUKHU
3a6OH€BaHI/Iﬁ U KOHTPOJIA JICUCHUSA, a TaKiKEC [JId IIOHHMMAaHUA MCXAaHW3MOB ZIGfICTBPI?[
JIEKapCTBEHHBIX MPENapaToB, PETYIUPYIOIINUX aKTUBHOCTh (PEPMEHTOB.

TpeGoBanus K HCXOHOMY YPOBHIO 3HAHUH

s nonnozo yceoerust memvl HEOOXOOUMO HOBMOPUMb U3
— o0wen xumuu:

* OCHOBHBIC ITOJIOKCHHSI TCOPUHU KaTaJIHN3a;

— OUO0OpPZAHUYECKOU XUMUU'

* TIPUMEpPHI PA3THYHBIX TUIIOB XUMHYECKHUX PEaKIIHii;

* KOH(pOPMAIMOHHBIE TIPEBPAIICHUS OCITKOB.

JI1s NpoBepKM MCXOHOI0 YPOBHS 3HAHMIA BHINIOJTHUTE CJIeYIOIIHe 3aaHus:
3aoanue 1. VI3BecTHO, YTO CKOPOCTH B3aUMOJIEHCTBUS BellecTB A U B yBenuuunace B Tpu

pa3za nocne no6asneHus BemniectBa K. B kauecTBe KOHEUHBIX MPOTYKTOB OOHAPYKUBAETCS
BemectBo ABK. SBmsiercst mu BemectBo K xkartanuzaropom?

3aoanue 2. Ilpyu NHTEHCUBHOM MBIIIEUYHON paboTe B CKENETHON MYCKYJaType HaKarluBaeTcs
MOJIOYHas KHCIIO0Ta, 00pa3yoIascs B peakuu:

HAJJTH'H" + CH3-C-COOH « CH3-CH-COOH + HAT"

OH
K xakoMy THIIy OTHOCUTCS IPUBEACHHAS PEAKINs?
A. OKUCIUTENBbHO-BOCCTAHOBUTEIbHAS PEAKIIMSL. b. Peakuus ruaposnnsa.
B. Peaknus cunresa. I'. Peakuus s5ekTposinsa.

3aoanue 3. BemectBa A u B B3aumoaeiicTBytot no cxeme A + B <> AB. Ilpu 3agannoii
KoHLeHTpauuu A u B uepe3 30 MUHYT ycTaHaBIMBAETCS MOJBIKHOE PAaBHOBECHUE, T. €. CKOPOCTH
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npsiMOi U 00paTHOM peakuuy ypaBHHBaIOTCS. Kakyto U3 mpuBeIeHHBIX XapaKTEPUCTUK PEaKIuu
M3MEHUT BHECEHUE KaTaln3aropa?

A. CKOpOCTb NMPSMOI peaKnH.

b. Koncranty paBHOBecHs.

B. CxopocTb 00paTHON peakiiui.

I'. Bpems HacTyIuIeHUs: paBHOBECHS.

. KoHIleHTpauio NpoIyKTOB peaKiuu.

Hpa6uﬂbHOCn’Ib peweﬂuﬁ npoeeponie, conocmaeue ux ¢ omeemamul.

Bomnpoce! pi1s1 00cy:Ka1eHUst

1. Mexanusm (EepMEHTATUBHOTO Karanm3a. Teopus MpOMEXYTOYHBIX (epMeHT-cyOcTpar-
HBIX KOMIUIEKCOB, THUIIBI CBSI3EH.

2. IlpeacraBnenue 00 akKTHBHOM IIGHTpe (epMeHTa, ero opranuzanus. Teopuu, oObICHIIO-
e paboty aktuBHoro neHTpa (3. Gumep, . Komunenn).

3. OCcoOEeHHOCTH CTPOCHUS AJUIOCTEPUUYECKUX (PEPMEHTOB, ATUIOCTEPHUYECKHUI LIEHTP.

4. MexaHu3MBbl PEryisui CKOPOCTH ()ePMEHTATUBHBIX MPOLECCOB: PETYISIHSI KOIMYECTBA
dbepMeHTOB (CHHTE3, pacraj), aKTUBHOCTH (EPMEHTOB, U3MEHEHHE KOJIMYeCTBa CyOCTpaTa, HaIH-
qyre n30(hepMEHTOB, 00BbeIMHEHNE (PEPMEHTOB B MOU(DEPMEHTHBIC KOMILIEKCHI, KOMIIAPTMEHTAIH-
3aIusl MPOLIECCOB.

5. KuroueBbie (hepMEHTHI, XapaKTEPUCTHKA.

6. Perynsmust akTHBHOCTH (DEPMEHTOB: KOBAJICHTHAs MOIU(DUKAIIWS, aKTUBATOPHI U HHTHOM-
TOpbI (mpuMepsl). Buasl unrubupoBanus (HeoOpaTuMoe U 00paTUMOe, H30CTEPHUUECKOE U ajlIoCTe-
PHUECKOE), XapaKTEPUCTHKA, TPUMEPHI.

7. U3odhepmeHTsl, mpuMepbl, Ononoruyeckas posb.

8. MemunuHCKHEe aCTeKThl SH3UMOJIOTHH.

JluTepaTtypa 1151 IOATOTOBKH
OcHoBHas
Buonozuueckas xumust / B. K. Kyxra [1 1p.]. Mocksa : buaoM ; Munck : Acap, 2008. C. 58-60, 68—86.
Buonoauueckan xumus / A. 1. Taranoeud [u 1p.]. Musck : Bemm. mik., 2013. C. 55-62, 68-75.
3. Koncnexm nexmui

N

JonogHuTeabHast
1. Jlenunooicep, A. Ocnoprl Onoxumun / A. Jleanrmxep. Mocksa : Mup, 1985.C. 226-241.
2. Mappu, P. Buoxumus yenoseka / P. Mappu [u ap.]. Mocksa : Mup, 1993.

3anaHus 1S CAMOCTOATEILHOM PaGoThI

3aoanue 1. VImeiite npeacTaBieHne o MexaHu3Max (epMeHTaTuBHOro karanuza. OOparute
BHUMaHME Ha TO, 4TO:

a) B aKTHUBHBII LHEHTP BXOAAT paarKaJIbl aMUHOKHCIIOT PA3JIMYHBIX YHACTKOB IMOJTUIICTITUAHO-
IO OCTOBA;

0) aKTUBHBIH IICHTP COCTABJISIET OTHOCUTEILHO HEOOJBIITYIO YacTh 00beMa pepMEeHTa;

B) aKTUBHBIM LIEHTp pacroiaraercs B yriyOieHnu GpepMenTa.

1.1. ®epMEeHTATUBHBIN THAPOIU3 TPUALMITIUIIEPOJIOB MPOTEKAET B CTO pa3 ObicTpee Hedep-
MEHTaTHUBHOTO IpoIlecca 3a CYeT 00pa3oBaHUS MPOMEKYTOUYHOTO (EPMEHT-CyOCTPaTHOTO KOM-
riekca. Kakue cBsizu cTabUIu3upyoT 3TOT KOMIUIEKC?

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

1.2. Meronom MK-criekTpocKonuy M3ydalid MPUPOAY CBsI3ei MEXIy cyOCTpaToM M CBSI3bIBa-
IOIIAM y4aCTKOM aKTHBHOTO IIeHTpa (hepMeHTa. B yeM 3akirodaercst B3aumoencTeue GepMeHTa u
cyocrpara o J{. Konutenay?
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A. N3meHseTcs ToJIbKO KOH(OpMAIHsl aKTUBHOT'O LIEHTpa (epMeHTa.

b. B monekyne ¢gepMeHTa U3MeHseTCs KOH(OpMAIHs auIoCTepUUYECKOro IeHTpa Moj Jeii-
CTBHEM cyOcTpara.

B. IIpu o6pa3oBanuu (hepMeHT-cyOCTpaTHOTO KOMIUIEKCa B (pepMeHTe U cyOcTpare 0AnHAKO-
BO U3MEHSETCS HANPSHKECHUE XUMUYECKUX CBA3CH.

I'. AKTUBHBIN IICHTP MOJXOINT K CYOCTpaTy, Kak KIIF0U K 3aMKY.

3adanue 2. YcBouTe, 9TO NeicTBUE (PEPMEHTOB MOKHO MOJHOCTHIO MJIM YaCTUYHO TOJABUTh
(MHTHOMpPOBATH) ONPEICICHHBIMU XUMUYECKUMH BelllecTBaMu (MHTHOUTOpamu). JlaiiTte xapakrepu-
CTHKY OCHOBHBIM THIIaM HHTUOUTOPOB.

2.1. [Tpu uccieqoBaHUH BIMSIHUS CATUIIMIATOB Ha aKTUBHOCTH (pepMEHTa TITyTaMaTIeTruapo-
TCHa3bl YCTAHOBJICHO, YTO C YyBEJIMYEHHEM KOHIIGHTpauuu cyOcTtpata (rTiyramara) ot 1,5 10
8 MMOIIb CTENeHb MHTHOMPOBAHUS HE W3MEHSETCsA. YJaduB WHTUOMTOp, aKTUBHOCTH (pepmeHTa
MOJKHO BOCCTaHOBUTh. OIpeeInTe T HHTHOUPOBAHHMS:

A. HeobOparumoe. B. O6paTtumMoe HEKOHKYPEHTHOE.

b. O6paTtumMoe KOHKYpEHTHOE. I'. UurubupoBanue Mo NpUHIUIY «OOPAaTHOU CBSI3U.

2.2. ]lns nedeHuss HEKOTOPHIX HMH()EKIMOHHBIX 3a00JICBaHHWU, BBI3BIBAEMBIX OAaKTEPHIMH,
MIPUMEHSIIOTCS Cylb(haHUIaMUIHbIE Penapathl, OJIOKUPYIOIIUE CUHTE3 (DOIIMEBON KUCIOTHI - (pak-
Topa pocra Oakrepuil. BeiOepuTe MexaHnu3M AEUCTBUS CyJib(haHWIAMUIHBIX TPErnapaToB:

A. SIBnsitorces hepMeHTaMU.

b. Y4acTByIOT B OKMCIIUTEIbHO-BOCCTAHOBUTENIBHBIX IIPOLIECCAX.

B. SIBnsoTcs amiocTepuyecKuMU HHTHOUTOpaMH.

I'. KonkypupytoT ¢ n-aMrMHOOEH30MHON KHUCJIOTOM 32 MECTO CBS3BIBAHUS C AKTUBHBIM IIEHT-
poMm epmeHTa, CHHTE3UPYIOLIETO (HOTUEBYIO KUCIIOTY.

J1. Marubupyrot BcacbiBaHue (HOIMEBOM KUCITOTHI.

3aoanue 3. YCBOWTE OCHOBHBIE CIOCOOBI PEryssSuu KaTaIUTUYECKON aKTUBHOCTU (hepMeH-
TOB U MOHATUE «U30(DEPMEHTHI.

3.1. B KIMHUKY AOCTaBWJIM MalM€HTa C MPUCTYIIOM OpPOHXMAJIBHOW acTMbl. Y OOJIBHOTO
BCJIEJICTBHE JbIXaTenbHOro anujao3a (pH kpoBu 7,2) CHMXKEHAa aKTUBHOCTb (DEPMEHTOB IJIa3MBI.
VYKaKuTe OCHOBHYIO IPUUMHY HHAKTUBALMK (PEPMEHTOB IJIa3Mbl KPOBHU:

A. VI3MeHeHue CTeneHn NOHU3AIUHI MOJIEKYST (PepMEHTOB.

b. HeoGpatumas nenaryparus. B. Pa3pbIB nenTUIHBIX CBA3EH.

I'. I3MeHeHne KOHLIEHTpaluu (pepMEHTOB. J1. Penpeccust cunTe3a hepMeHTOB.

3.2. IIpu obcnenoBaHuK OOJIBHOIO YCTAHOBJIEHO MOBBIIECHHE B KPOBH aKTMBHOCTH H30Qep-
MEHTOB KpeaTuHknHa3sl MM u MB. Vkaxute ux obmue cBoiicTBa.

A. TepMonaObUIBLHOCTD. b. UyBCTBUTENBHOCTD K Pa3IMYHBIM HHTHOUTOpAM.

B. Dnexrpodopernyeckas nonBuxkHOCTh. . MonekynspHas Macca.

J1. Katanu3 oaHOU U TOM K€ peaKluu.

3.3. K kakomy Ki1accy OTHOCHTCS 3TOT epMmeHT (cm. 3.2)?
A. OkcuaopenyKrassl. b. Tpancdepassi. B. JIna3sl.
I'. 'unponassr. . N3omepa3sbl. E. JIura3sl.

IIpasunbHocms pewtenuii npogepbme, CONOCMAGUS UX C OMBEMAMU.
IIpoBepsTe Bamm 3HaHust (CAMOKOHTPOJIb YCBOCHHUS TEMbI)
3aoanue 1. bonproit C. mocne npueMa BHyTpb 20 MJI MeTaHOJA B TSDKEIOM COCTOSTHUH JOCTaB-

JICH B KIIMHUKY, IA€ €MY BBCJIIM BHYTPUBCHHO STUJIOBBIN CIIUPT B KOJMYCCTBC, KOTOPOC Yy 310POBOI'0
YCJIOBEKA BBI3bIBACT MHTOKCHKAIIUIO. O6’bHCHI/IT€, MMOYEMY TAKOC€ JICUHCHHUE OKa3bIBACTCs 3(1)(1)6KTI/IBHI>IM,
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YUUTBIBasE, YTO BBICOKAs TOKCHMYHOCTH METAaHOJIa OOYCJIOBJCHA ICHCTBHEM TMPOIYKTa €ro MeTado-
m3Ma — (hopMalbaeruaa, 00pa3yroIerocs B eYeHH MO JCHCTBHEM aJTKOTOJIbICTHIPOTeHA3HI:

A. DTaHOJ — KOHKYPHUPYIOIIHUHA CyOCTpaT JUIsl aJIKOTOJIbICTUAPOTCHA3HI.

b. DtaHou BEI3BIBACT qeHATYpaHio PepMEHTa.

B. BcenencrBue nzmenenus pH cpenpl.

I'. [TpouCXOaUT YACTHYHBIN MTPOTEOJIN3 MOJICKYITBI (DEPMEHTA.

J1. Dranon cBs3pIBaeT (hopMabaCTH/I.

3aoanue 2. Ilpu nedeHnu omyxoiieii MOYEnoJIoBOW CUCTEMbI B KIIMHUKE IIPUMEHSIETCS Ipera-
pat MeToTpeKcaT, 0OpaTHUMbIil KOHKYPEHTHBII MHTHOUTOP TUTHAPO(OIaTpeyKTa3bl, KaTaau3upy-
foulel cuHTe3 TeTparuapodonueBoil kuciaotel. Ha B3anMoneiicTBUM ¢ KaKUM KOMIIOHEHTOM OCHO-
BaH MEXAaHU3M JIEHCTBUS ATOTO Ipenapara?
A. AtiohepmeHTOM. b. AKTUBHBIM IIEHTPOM (pEpPMEHTA.
B. Amnoctepuueckum nieatpom gepmenta. I IIpocteTnueckoit rpymnmoii.
M. CybcrpaTom.

3aodanue 3. Kpome H' 1 yriiekucinoro rasa, CBI3bIBaHUE KHCJIOPOJA T€MOTIIOOMHOM PETyIIu-

pyercs 2,3-6uchocdormuneparom, KOTOPBIH TPUCOSAUHSCTCS K OCIKYy B y4acTKax, MPOCTpaH-
CTBEHHO yJlaJeHHbIX OT rema. Kak Ha3bIBaeTcs Takod BUJ peryisuun?

A. Perynsiuust o npuHuuny oOpaTHOM CBS3H.

b. YacTuuHeblil mpoTeonn3 MoJIeKybl hepMeHTa.

B. Ilpucoeannenue uim oTIeIICHUE OeNKa-perysTopa.

I". [IprcoenrHeHme UM OTIIETJICHUE HU3KOMOJIEKYJISIpHOTO 3 dexTopa (MomynsTopa).

. ®ochopunrpoBaHrEe MOJICKYITHI.

3aoanue 4. B knerkax E. coli cuHTe3 MUPUMUIMHOBBIX HYKJICOTHIOB OCYIIECTBIISCTCS IO
cxeme mMetabonuueckoro nytu: CO2 + NHz+ 2AT®— P1— Po— YT®— LTO®. [Ipu yBenuuenuu B
kieTke koHueHTpanuu L[Td cuHTe3 NMUpHMUAMHOBBIX HYKJIEOTHIOB INpekpaiiaercs. Kakoil Bun
peryysuuu onucan?
A. Annocrepuueckas peryJsiims. b. YacTtuusslil npoTeoauns.
B. ®ochopunupoBanue monekyinbl pepmenta. [ [Ipucoeannenne 6e1koB HHTHOUTOPOB.
J. Otmennienne 6€I1K0OB HHTHOUTOPOB.
3aoanue 5. B nHKyOallMOHHYIO Cpey, COJIepKalllylo CyOCTpaThl alaHWH, acmapTar U Kpea-
THH, BHECTH (DEPMEHTHI: aJJaHMHAMHHOTpaHCcdepa3sy, acapraTaMMHOTpaHc(epasy U KpeaTHHKHUHA-
3y. Kakue oOuiue npu3Haku XxapakTepHsl Ui 3TUX (hepMeHTOB?
A. depMeHTHI KaTaTU3UPYIOT OJIHY U TY K€ PEaKLHIO.
b. ®epmMeHThI KaTaNU3UPYIOT OJUH TUI PEAKIUN.
B. SBnsroTcs nzopepMeHTHBIMU (hopMaMH.
I'. OcyiecTBisIOT epeaady HEPBHBIX UMITYJIbCOB.
J1. ObnanaroT rpynnoBoil crernupuuHOCTHIO.

OTBeThI K pelIeHNI0 3aJaHN I
Jlna camonposepku ucxoonozo ypoeus 3nanuit: 1 —uer.2 — A.3 —1T.

Jlna camocmoamenwvhou pabomuol:
11—b.12—B.2.1—B.22—T.31—A.32—A,1.33—b.
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JladbopaTopHnasi padora (60 MUHYT)
HNHCTPYKIIUSA K NPAKTHYECKOMY 3aHATHIO

Pabora 1. Konuuecmeennoe onpedenenue akmuenocmu Q-amusiazvl CJil0Hbl

MeTo OCHOBaH Ha OINpee/IeHUH HAaUMEHbBIIEro KOJMYeCTBa aMuiIa3bl (P MaKCUMAaJIbHOM
pa3BeCHUH CIIOHBI), IOJHOCTHIO PACLICIUIAIOIIEIO BECh JOOABIECHHBIN Kpaxmal. AMuiasHas ak-
TUBHOCTH CJIOHBI BbIpakaercsi konudectBoM 0,1% pacTBopa Kpaxmana B MHJUTHIIMTPaxX, KOTOPOe
pacuieruisiercst 1 mut Hepa3BeneHHo# citonbl pu 38 °C B Teuenue 30 muH. B Hopme amuia3Has ak-
TUBHOCTb CITIOHEI paBHa 160-320. AMuIa3Has akTHBHOCTH 06o3HadaeTcs «A 38°/30'». DToT MeTox
HIMPOKO MCTIONB3YETCS AJIs ONpeeSICHUs] aMIIa3HON aKTUBHOCTU KPOBU M MOYH.

Topsooxk svinonnenus pabomot. B 10 mpoOupok HaMBarOT 1o 1 M1 BoAbI i B 1-10 13 HUX 100aB-
nstoT 1 mut pasBeneHHol B 10 pa3 cironbl. CoaepKUMOe 3TOM TPOOUPKH MEPEMEIINBAIOT, HECKOJIBLKO
pa3 BTATHBAs U BBIITyCKas KUIKOCTh U3 muneTku. HabuparoT B nunerky 1 M cMecH U epeHocsrT ee BO
2-10 mpobupKy. Coaep>KUMOe ITOM MPOOUPKH IEPEMEIITMBAIOT M | MJT cCMECH MIEPEHOCST B 3-10 TIPOOHp-
Ky " T. 1. 10 10-i1 mpobupku. U3 10-i mpobupku otOupatot 1 M1 cMecu U BeUIHBaOT. Bo Bee mpodup-
ku 100aBistroT 1o 1 Mt Boge U o 2 mit 0,1% pactBopa kpaxmana, mepeMEnMBaroT, BCTPSIXHUBAS IIPO-
oupku, u nomemaroT B Tepmoctar rpu 38°C na 30 muH. [locie nHKyOauy mpoOUPKH OXJIaKAAI0T BO-
JOTIPOBOZHON BOJIOH, ToOaBisitoT no 1 xarwie 0,1% pactBopa Homa u nepememmmBarot. [lpu peakium ¢
HOJIOM KHJIKOCTh B MPOOMPKAX OKPAIIUBAETCS B JKENTHINA, PO30BbIM U (proneToBbIi 11BeTa. OTMEYaloT
MIOCJIEIHION TIPOOUPKY € KEITOM OKPAacKOM, Ie TMIPOJIN3 Kpaxmaja MPOIIEN MOJHOCTBIO U JEIaroT
pacuer. [lomy4yeHHble JaHHBIE 3aHOCST B pab0uyt0 TETPab B BUIE TAOIHIIbL:

I'maponus kpaxmasa B IPpUCYTCTBHH (DEPMEHTOB CJIOHBI IIPH Pa3JIHYHOM ee pa3BeJleHUH

Pa3Be)1eHHe CJIIOHBbI
1:20 | 1:40 | 1:80 | 1:160 | 1:320 | 1:640 | 1:1280 | 1:2560 | 1:5120 | 1:10240
IIpooupxu
1-a 2-1 3-1 4-91 5-21 6-11 T-a 8- 9-11 10-s

Oxkpacka pac-
TBOpa ¢ HOAOM

BriBoasr

Pacuem. OtmeTuB npoOHpKy, TI€ THAPOIU3 KpaxMaia MpoIeNn HOJHOCTHIO MPH HAaUMEHBIIEM
KoruecTBe hepMeHTa (>kenTasi OKpacka pacTBopa), 1o KOJUYECTBY HEPA3BEICHHOM CITIOHBI B JIAaHHOM
MPOOUpPKE PACCUUTHIBAIOT aMUJIA3HYIO0 aKTUBHOCTh CIIOHBI MO CIEIYIOIIEH MpOonopuuu: 4 M CIFOHBI
pacmenunu 2 mi 0,1% pactBopa kpaxmana; 1 mi ciatonsl pacuienut X mi 0,1% pactBopa kpaxmana,
rne A — KOJIMYECTBO HEpa3BEAECHHOW CIHOHBL. Hampumep, xkenTas Okpacka MOsSBUIAach B 4-if
npoOupKe, Tae ciroHa Oputa pasenena B 160 pas; 1/160 mu cironsl pacmenumm 2 mia 0,1% pactBopa
KpaxMmaina; | i1 Hepa3BeleHHO! ctoHbI paciienyi X mi 0,1% pacTBopa kpaxmana:

X=2"1160/1=320 w1 0,1% pacTBopa kpaxmauia.

CrenoBaTensHO, aMunasHas akTuBHOCTH A 38%/30 pasma 320.

PesyibTaTsl:

BeiBOI:
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Pabota 2. Koauuecmeennoe onpedenenue akmugHocmu amunaszvt (Ouacmasvt) mouu

MeTtox OCHOBaH Ha ONpEICNCHHM BPEMEHH, HEOOXOTUMOIO Ui TOJHOTO pPACLICTIIICHUS
Kpaxmaljia B IpUCYTCTBUM | MJI MOYM. YCIOBHO 32 €IUHHIY aKTUBHOCTH aMuja3bl MOYU MPUHHU-
MaloT KOJMYECTBO (pepMeHTa, pacuieruisonee 2 Mr Kpaxmaia 3a 15 MuH. AKTUBHOCTh aMHJIa3bl
BBIPAXKaIOT KOJMYECTBOM euHuUIl B 1 Mi1 Mouu. B Hopme oHa coctaBisier 1-2 EJI.

Moua 310pOBBIX JI0/Iel 00J1a]aeT HU3KOM aMHJIa3HOM aKTUBHOCTBIO 110 CPAaBHEHHIO C aMUJIa-
30# ciroHbl. OmpeneneHre akTUBHOCTU Ol-aMHUJIa3bl B MOYE M CHIBOPOTKE KPOBU HIMPOKO MCIOJIb3Y-
€TCsl B KJIIMHUKE TP TUATHOCTHKE 3a00JICBaHUM MOKETYI0YHON kelne3bl. B 1-e cyTku 3a0oneBa-
HUS aMuJIa3Hasi akTUBHOCTD YBEIMUMBAETCS B MOYE U CHIBOPOTKE KPOBH B JIECSATKU pa3, a 3aTeM I0-
CTEIEHHO BO3Bpallaercs K HopMme. [Ipu noueyHol HeTOCTaTOUHOCTH aMUjIa3a B MOYE OTCYTCTBYET.

B nerckom Bo3pacTe yBelMYeHHE aKTUBHOCTH aMujIa3bl HaOIIOJAeTCsl IPU SMUAEMUYECKOM
[IapOTUTE, YTO YKA3bIBAET HA OJJHOBPEMEHHOE ITOPAKEHUE TOHKETYI0UHOM JKeJIE3bl BUPYCOM Iapo-
TUTa. BUpyc rpunmna takke nopaxaer MoKEITyA0YHYIO KeJe3y, HO Pexe.

Ilopsadok evinonnenus pabomul. Ha cyxoe mpeaMeTHOE CTEKJIO KamaloT B Pa3HbIX MECTax I10
onnoit karute 0,1% pactBopa ioaa B onuzae kanus (Bcero 8—10 kamens). B mpobupky BHOCIT 2 M
0,1% pactBopa kpaxmana, cogepkaiiero 2 mr kpaxmana, 1 mu 0,85% pactBopa xjopuaa HaTpUs U
MOMEIIAI0T MPOOUPKY B BOAsSHYI0 O6aHio nipu temieparype 37°C Ha 2 muH. Uepe3 2 MuH, HE BbIHU-
Masi IpoOupKy u3 6aHu, 100aBmsAOT B Hee 0,5 MII MOUH, IEpEMEIIMBAIOT M OTMEYAIOT BpeMsl Hayaa
peakiuu. 3aTeM Kaxkple 2—3 MUH CTEKJISTHHOHN MaJ0YKON MEPEHOCAT KaIUII0 CMECH U3 MTPOOUPKU Ha
MIPeIMETHOE CTEKJIO B KaIlJII0 pacTBOpa HO/Aa M TaK MPOAOIDKAIOT JI0 TEX MOp, MOKA OKpacKa Kariu
fio/1a He IepecTaHeT U3MEHATHCS, T.€. OCTaHeTcs KeynToil. OTMeyaroT BpeMsl peakliud B MUH. AK-
TUBHOCTH aMHJIa3bl MOYH PACCUUTHIBAIOT 1O opMyIie:

Xex=15/ (T 0,5),
rac Xeu — aKTHUBHOCTH aMWJIa3bl B 1 M1 MOYH,; 15 — BpEm, HCO6XO,I[I/IMOG AJI IIOJIHOT'O pac-

HIeTUIeHus 2 Mr Kpaxmaina, MuH; 0,5 — KOJIM4ecTBO MOYH, B35ITO€ B PEAKIIMOHHYIO CMECh, MIT;, T —
BpeMs peaKIuu, MUH.

PesynbTarsl: T=
Pacuér: Xen=
BoiBoa:

Iloonucwv npenooasamensi:

6. TEMA. HEPEYUEHb BOITPOCOB JJIs1 HOATI'OTOBKHU K KOJIVIOKBUYMY
IO TEMAM: «XUMMUS BEJIKOB, ®EPMEHTbBI»

1. Knaccupukammst #  (QU3MKO-XMMHUYECKHE  CBOICTBAa  aMHUHOKHMCIOT  (00mme U
cnenuduueckue). Ponb B CTpykTypHOU opraHuzamuu Oenka. [IpuMeHeHHME aMUHOKHCIOT Kak
JIEKapCTBEHHBIX NIPENapaToB.

2. IlepBuyHas u BTOpUYHAs CTPYKTYypa OenkoBoil MoneKyinbl. CBsi3u, CTAOMIM3UPYIOIIUE UX.
Oco0eHHOCTH CTPOEHHUS MENTUIHON CBSI3U U MX PoJib B (HOPMHUPOBAHUM IIPOCTPAHCTBEHHOU CTPYK-
TypslI Oenka (rmoctynarsl [lomunra-Kopu). Buasl BropuyHOH CTPYKTYpHI.

3. TloHsTHE O HAIBTOPUYHOW CTPYKType Oenka. CTPYKTYpHBIE M ()YHKIIMOHAJBHBIE JIOMEHBI.
[TpuunHbl GOPMUPOBAHUS TPETUYHON CTPYKTYPHI OETIKOBON MOJIEKYJIBI.
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4. TpernuHas cTpykTypa Oenka. Cuilbl, CTaOMIM3UPYIOIIME TPETUYHYIO CTPYKTYpy. Kon-
dhopmarmoHHbIe U3MEHEHHS NpU GYHKIIMOHUpOBaHUU OenkoB. JleHarypanus Oenka u (pakTopsl, ee
BbI3bIBatolIMe. Vcronb30Banue ABICHUS JEHATYpallMi B MEIUIIUHCKON MPaKTHUKE.

5. UerBepTHuHas cTpykTypa O6enkoB. [IpenmyIecTBa cyiiecTBOBaHUs OETKOB C YETBEPTHUY-
HOW cTpyKkTypoil. KoornepaTtuBHbie n3MeHeHHs KOH(OpMAIMK MOJIUIIENTHIHBIX Ienell mpu QyHK-
LIUOHUPOBAHUM OEJIKOB C YETBEPTHUHOW CTPYKTYpol Ha mpumepe remorsioonHa. CpaBHUTENbHbIE
0COOEHHOCTH TPAHCIOPTA KUCIOPOAA FeMOIIIOOMHOM U MHOTJIOOMHOM.

6. OcHOBBI (DYHKIITMIOHHPOBAHUS OEITKOB.

7. PacTBOpUMOCTb OEJIKOB.

— Ilouemy Genku pacTBopsitoTCs B Boie? DaKTOPhI yCTOMUMBOCTH OEIKOB B PacTBOpE.

—  BrlcaniuBanue u ocaxeHue 6enkoB. MexaHu3M U IPaKTUYECKOE UCIOJIb30BaHHE.

— Jlenarypanus Genka, AeHaTypupyrole (pakTopbl, UCIIOIb30BAHUE B MEAULIMHE.

8. T'mupponus 6enka. Buabl rusponusa, posib B OpraHu3Me.

9. MeToabl BBIICTICHUS U OYUCTKU OEIIKOB.

—  DTanbl UCCIIEOBAaHUS CTPYKTYpHI OeKa.

—  Mertoap! 0uMCTKH OellKa OT HU3KOMOJIEKYJIIPHBIX TPUMECEH.

—  IIpuHIHMITE pa3ieneHns 1 OYUCTKU OEIKOB METOAAMHU XpoMaTorpapuu:

a) aACOpOIIMOHHOM; 0) pacrpenenuTeNbHOM;

B) HOHOOOMEHHOM; r) apbuHHON;

1) resib-xpomarorpadue.
VYaprpauentpudyrupoanue. [lpunuun meroaa.

—  Dnekrpodopes. [IpuHuun Merosa, NpakTHUYECKOE IpUMEHeHHe. DieKTpodopes B
NOJIMaKpUIaMUIHOM rene. M3o3nekrpodokycupoBaHue.

— Merog «orneyaTkoB nanblie» (Meroa UHrpama). [IpuHiun Meroaa, npakTHUECKoe
IPUMEHEHHE.

— Hcnonp3zoBaHue BecTepH-0JIOT aHAIK3a A1 UAeHTHQUKaUU 6e1KkoB. OCHOBHBIE ATaIlbI,
npakTuyeckoe npumenenue. [TouaTue «MoneKyIsipHbINA 30H1».

10. Meroab! HiccaeIoBaHNs aMHHOKHCIIOTHOTO cocTaBa (MOHOOOMEHHas Xxpomarorpadus) u
aMMHOKHUCIIOTHOM TMocienoBaTeabHOCTH OenkoB M mentuaoB (Conmkep, Oamad, Axabopw,
cekBeHaTop DnMaHa - bara).

11. Cnoxwusle Oenku. CTpoeHHe, KiIaccupHuKays, OMoIorudeckas poJib KaxJ10ro Kiacca.

12. Kakwue (pyHKINHU BBITOTHSIOT B OPTraHU3ME OCITKU M TTENTHIBI?

13. ®epmentsl, kinaccudukanug. YMeTh Ha3BaTh KiacCc (epMEeHTa U TOPSIKOBBIA HOMEp
KJlacca Ha OCHOBAHUU NIPUBEIEHHOM peakiuu.

14. CgoiictBa QepmentoB. TepmonabmwibHOCTh, cHeuu(UYHOCTh, BiaUsHHME pH
KOHILIEHTpalluu cyOcTpaTta Ha akTHUBHOCTb (epmeHTa. [loHSATHE O KHMHETHKE (PEepMEHTATHUBHBIX
peaknuii. Konctanta Muxasnuca u IpUHIMIIBI €€ ONpe/IesIeHUs.

15. AxTUBHOCTb (hepMEHTa, EAMHUILIBI U3MEPEHUS AKTUBHOCTH.

16. AKTUBHBIN LIGHTP U €T0 CTPOCHHE.

17. KodepMeHThl, KIacCUPUKAILUSI U POJIb.

18. MexaHU3MBbl pETyIsAIUN aKTUBHOCTH (hepPMEHTOB, 0OpaTUMasi U HeoOpaTuMasi peryJsus,
M30CTepUYECKas U aJUIOCTEpUYECKas PeryJsiius, KOBaIeHTHas MOIU(UKALHS CTPYKTYpPbI GepMeHTa.

19. MexaHu3MBbI peryisnuu KoaudecTBa pepmenra B kietke (cxema JIbBoBa-)XKako6a—MoHO).

20. UzodepmenTsl, mpuMepsl. bronornyeckas podb.

21. TIpumeps! HCIIONB30BaHMS (PEPMEHTOB U UX PETYISATOPOB B MEAMIIMHCKOM MPAKTUKE.
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7. TEMA: BBEAEHUE B METABOJIN3M. HEHTPAJIbHBIE METABOJIMYECKHE
IIYTHU (OKUCJIUTEJIBHOE JEKAPBOKCHUJINPOBAHME IIBK,
JUMOHHOKMCJIBIA IUKJI KPEECA). U3YYEHUE
OYHKIIMOHUPOBAHUSA NITK

AKTYaJIbHOCTDH T€MbI

3HaHKE 3aKOHOMEPHOCTEH M OCOOCHHOCTEH MeTabojM3Ma HEOOXOAMMO JUIs JaJIbHEHIIEro
W3YYCeHHS] OOMEHA YIJIEBOJIOB, JIMMIUOB M OCITKOB HA YPOBHE KIETKU U OPTaHU3Ma, JUIsl TOHUMaHUs
MEXaHH3MOB PEryJIALHUN MX METa0O0JU3Ma M BO3MOXKHON KOPPEKIIMH HAPYIICHH OOMEHA BEIIECTB.
Y CBOUB 3HAYCHUE IICHTPATHHBIX META0OIMYECKHUX IMYTEH IS SHEProoOecneYeHUs KIETOK, MOKHO
MOHATh NMPUYUHBI TUITOKCHYECKHX COCTOSSHHU M MX CBSI3b C KJICTOYHOM 3HepreTukoi. ITockombky
HapYIICHUS] SHEPTeTUYECKOTO 0OMEHa JIe)KaT B OCHOBE MMATOTeHE3a MHOTHX 3a00JIeBaHUI, 3HAHUE
MexaHu3Ma (yHKIHOHMpOBaHWs IMKkia Kpebca TO3BOMMT Bpady IMPOBECTH NPABUIBHYIO
KOPPEKIMIO METabOIMYECKUX HapYIICHHH (KOKapOOKCHIIa3a, KOMIIOHEHThI aJICHUIIOBON CHUCTEMBI,
CYKIIMHAT U Jp.).

Iean 3anaTus

[Tonmyunts npeacraBieHne o MeTaboau3Me, aHAOOJIMIECKUX U KaTaDOJIMYeCKX MeTabomnye-
CKHUX IYTSIX, UX B3aUMOCBS3M Ha pa3iauuHbIX ypoBHAX. ChopMupoBaTh npeacraBieHue 00 OKUCIH-
TEJBHOM JIeKapOOKCHIIMPOBAaHUH MUPOBUHOTPAIHON KHCIOTHI M JIMMOHHOKHCIOM mukie KpebGca
KaK IEHTPAJbHBIX META0O0IMYECKHX IyTAX, O 3HAYEHUU BOJOPOAAOHOpHOM ¢yHkumu L[TK s
TaTbHEUIITNX OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUK B IEMU TKAHEBOTO JBIXAHUS, MOHATH
Karaboyindyeckyro 1 aHabonnyeckyro ¢pyHkuuu mukna Kpebea.

TpeGoBanus K HCXOAHOMY YPOBHIO 3HAHM I

s nonnoco yceoenus memol He0OOXOOUMO NOBMOPUIMb U3

— Ouonocuu:

* TOHATHUS «OOMEH BEIIECTBY, «ACCUMMIISALINDY, «TUCCUMUIISLUSA» U CBSA3b MEKIY HUMU;

—  obwell xumuu:

* [OHSTHE «OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIMU», CIIOCOOBI OKHUCIEHHS BEILIECTB,
OCHOBBI OMO3HEPTE€TUKHU, IOHATUS «MAKPOIPTUUECKasi CBSI3b), «MaKpOIPI»;

—  OuoopzanuvecKol Xumuu:

= crtpoenue AM®, AJI®, AT®, nupodocdara, TukapOOHOBBIX, TPUKAPOOHOBBIX KUCIIOT, O
KETOKHCIIOT, THIPOKCUKHCIIOT;

— HOpManwvHOu (pusuonocuu:

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

- yumono2uu:

*  CTPYKTypa MUTOXOHJIPHIL;

— Ouoxumuu:

=  KJIAacC OKCHIOPEMYKTa3bl; IErUIpOreHashbl; crpoenue kopepmentos GMH, OAJ], HA",
HAJI®"; peakimu 1ekapOOKCHITHPOBAHHSL.

JlJ1s1 NpOBEPKHU MCXOAHOT0 YPOBHS 3HAHMI BBINOJIHUTE CIeAYIOIINE 3aJaHUs:

3aoanue 1. K pacTBopy ruApOXMHOHA 100ABUIIM OKUCIIUTEINb, B PE3YJIbTAaTe YEr0 pacTBOP IO-
TeMHell. KakoBa npuYrHa N3MEHEHUsT OKPACKH THAPOXUHOHA?

A. I'nIpOXMHOH NPUCOEIUHIUI 2 3JIEKTPOHA.

b. I'mapoxuHOH oxkucIUiCs.

B. 'n1poX1MHOH IpUCOEANHUI 2 aTOMa BOOPOAA.

I'. 'uapOXMHOH BOCCTAHOBHIICA.

. I'napoxuHOH 0Tan 2 aTOMa BOOpOAa.
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3aoanue 2. Ilpoananu3upyite GopMyibl YKa3aHHBIX HIDKE COSTMHEHUN U YKOKHUTE, K KAKOMY
KJIacCy BEIIECTB OHU OTHOCSITCS:
A. JlukapOOHOBBIE KUCIIOTHI. b. TpukapOOHOBBIEC KHCIIOTHI.

B. MoHOKapOOHOBBIE KHCIIOTEHI. I'. a-KeTtokucnorsl. . I'uApOKCUKUCHOTBHI.

(|ZOOH (|ZOOH CIOOH |COOH

CH, C=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 HanmMCaHHBIM HIDKE PEAKIHSIM IMOA00paTh (PEPMEHTHI. YKaKUTE KIIacc.

3.1 COOH COOH 3.2.
| | COOH CHs
CH, DAl ®PAJIH; CH | |
| ” (|j=O C=0
CH CH
| 2 | CH3 COZ I!I
COOH COOH
33, TOOH TOOH
THZ ﬁ H
CHOH ( CH
| H>O |
COOH COOH

HpLIGMJleOCmb peweﬂuﬁ npoeepvnie, conocmaesue ux ¢ omeemamul.

Bonpocs! quis1 06cyxneHust

1. MetaGonu3M, JIMHEHHbIE U LUKIMYECKUE META0O0IMYECKHe MyTH, PETYISTOpHbIE (KIHoUe-
BbI€) (hepMEHTBHI.

2. Karabonu3Mm u aHaboIM3M, Pa3Indus U B3aUMOCBSI3b MEXKIY HUMHU.

3. Peakuum neruapupoBaHus KaKk OCHOBHOW CIOCOO OKWICIICHMs BEIIECTB B opranusme. [1u-
PUIMH3aBUCUMBIE U (hIIaBUH3aBUCUMBIE JleruporeHassl. Ponb ButamuuoB PP u B2 B okucnurens-
HO-BOCCTaHOBHUTENILHBIX peakiusx. Cxemarmdeckoe crpoenue kodepmenroB HAJL, HAJDT,
DAL, DMH.

4. AneHnnioBasi CUCTEMa KJIETKH, €€ yJacTHe B dHepreTudeckoM oOMene. lleHTpanpHas poib
AT® B mpomeccax, CBsi3aHHBIX C 3arparoil sHepruu. CrocoObl cunHreza AT®: cybcrparHoe,
OKHUCJIUTENbHOE U poTocuHTEeTHYEeCKOE (hochopunrpoBanue. [TonsTHe 0 Makposprax.

5. OkucnurensHoe aekapOokcunupoBanue [IBK. IlupyBataerunporeHasHblii  KOMILIEKC
(pepmeHTHI, KOEPMEHTBHI, CXEMA).

6. [ukn tpukapoonoBeix kucioT (LITK) kak nenTpansHblii MeTabonuueckuii myTh. Jlokamu-
3arust pepmentoB L[TK, cxema nporniecca, hepMeHThI, KOGEPMEHTHI.
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7. Heruaporenasnbie peakuuu [[TK kak uCTOUHMK BOAOpPOJA 1JI1 CUCTEMBI TKAHEBOTO JIbIXa-
Hus. [lexapOokcunuposanue B 1ukie KpeOca kak mexanusm oOpa3oBanus B kierkax CO2 — ko-
HEYHOTO MPOyKTa KaTaboJM3Ma COCTMHCHHUH yTiiepoa.

8. ®yukuuu LTK: unTerparvuBHas, karaboimyeckas, aHaOOJIMYeCKas, SHEPreTUdecKas, BOJAO-
pouToHOpHAs. Perymsius. AHAIUIEPOTHYECKUE PEAKITUH.

Jluteparypa aJisi HOATOTOBKHU
OcHoBHast
1. Buonocuueckas xumus / B. K. Kyxta [u np.]. Mocksa : biurom ; Musck : Acap, 2008. C. 133-139, 177-182.
Buonoauueckas xumus / A. J1. Taranoeud [u 1p.]. Musck : Bem. mik. 2013. C. 90-102.
3. Koncnexm nexuui.

N

JonoaHurenbHast
Mappu, P. buoxumus uenoseka / P. Mappu [u 1p.]. Mocksa : Mup, 1993.
Cmpaitiep, JI. buoxumus / JI. Crpaiiep. Mocksa : Mup, 1985. T. 2. C. 6-21, 49-68.

N

Sanaﬂnﬂ JUIS1 CAMOCTOATEIbHOM paﬁoTbl

Jl11a ycBOEHUS MaTepuaia TeMbl clieyeT OOpaTuTh BHUMaHUE Ha TO, YTO:

1. ITK npencraBnser co0oil KOHEUHBIN OOLIMN MyTh JIJIi OKMUCJICHHUS MPOJYKTOB pacmazia
OENKOB, )KUPOB U YTIIEBOJIOB.

2. ITK ciay>XUT MCTOYHHUKOM CTPOMTENBHBIX OJOKOB IS MPOIECCOB OMOCHHTE3a (TeM, aMu-
HOKHCJIOTBI, TJIFOKO3a U T. [I.).

3. BoNbIIMHCTBO TOIUIMBHBIX MOJIEKYJI BCTYNAIOT B LUK B BUJE aneTui-KoA.

4. B xone peakiuil IMKIA IBaXAbl MPOUCXOANUT JAEKapOOKCHINPOBaHNUE C 00pa30BaHUEM KO-
HewHoro npoaykra — COx.

5. B pe3ynbrate deThlpex ACTHUAPOTEHA3HBIX PEaKIUil BOCCTAHABIMBAIOTCS TPHU MOJEKYJIbI
HAI" u oxna monekyna ®AJl. DT BOCCTAHOBIEHHBIE ITEPEHOCYMKH OKHCIIAIOTCS 3aT€M B IIENH
MepeHoca 3JIEKTPOHOB BHYTPEHHEH MeMOPaHbl MUTOXOHIPUIA.

6. ITK QyHKITMOHUPYET TOJIBKO B a9POOHBIX YCIOBHUAX, TOCKOJIBKY pereHepalus BOCCTaHOB-
JIEHHBIX KOPEPMEHTOB MPOUCXOUT TOJIBKO MPU MEPEeHOCe AEKTPOHOB Ha O2.

7. TlepeHOC SJEKTPOHOB HAa KUCIOPOJ COMPSDKEH C OJHOBPEMEHHBIM oOpazoBanueM ATO
(oxucnurensHoe (GocopunupoBanue). CKOpoCcTh LUKIIA 3aBUCHUT, B MEPBYIO OUepe/lb, OT SHEPre-
TUYECKOTO 3aps/ia KJIETKH.

3aoanue 1. Y dKCIIepUMEHTAIBHBIX XUBOTHBIX HCCIEAOBAINA BIMSHUE BUTAMHUHOB Ha CKO-
poctb LITK. IIpu oTcyrcTBUM Kakoro ButamuHa ckopocts peakuuil LITK He Hapymanacs?

A. llmanokoOamaMuH.

b. TnamuH.

B. ITanTOTEHOBAs KUCIOTA.

I'. Huxotunamu.

. PubodiapuH.

3aoanue 2. B xone peaknuii nukia Kpedca mporcxoauT BOCCTAaHOBIICHHE KOPEPMEHTOB Ue-
ThIpeX JerujporeHas. Ykaxure cyocrparsl L[TK, nmpuyacTHbie K MOSIBIEHUIO aTOMOB BOJOpOJa B
COCTaBE COOTBETCTBYIOIINX KO(PEPMEHTOB:

A. Hutpar.

b. a-Kerormyrapar.

B. ®ymapar.

I'. Manar.

J. AkoHmTAT.

E. U3ouurpar.

K. Cykuunar.
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3aoanue 3. llonGepute GepMEHTH K COOTBETCTBYIOIIUM PEAKIIHSIM:
1. Oxkcanoarnerar + anerun-KoA + HoO — nurpar + KoA-SH.

2. Usonurpar +tHAJT" — a- kerormyrapar + HAJJHH" + CO2,

3. Cykmunun-KoA + I'’/I® +H3PO4 <> cykmunat + I'T® + KoA-SH.
4. dymapart + H20 <> manar.

A. @ymaparruaparasa. b. [lutparcunTasa.
B. Cykuunun-KoA-cunrerasa. I'. U3ouutparaeruaporeHasa.

3aoanue 4. K xaxaomy pepMeHTY og0epuTe COOTBETCTBYIOIIHMK KOGEPMEHT:

1. CykuuHataeruporesasa. A. ©OMH.

2. HAJIH'H*-geruaporenasa. b. ®AJ.

3. Manataeruaporetasa. B. HA".

4. a-KerornyraparaeruaporeHa3Hblit I'. TIHO®.
KOMILIEKC )EPMEHTOB. J1. KoA-SH.

E. JIunoeBas xkuciora.

HpCIGZ/lJleOCmb pemeﬂuﬁ npoeepbnie, conocmaesue ux ¢ omeemamul.

IIpoBepbTe Bamm 3HaHUSA (CAMOKOHTPOJIb YCBOCHHS T€MbI)

3aoanue 1. B nukie NMMOHHOM KHUCIOTHI Ui pacuieruieHus: auetui-KoA ucnoinb3yrorces
BOCEMb (DEpPMEHTOB:

1) nurpaTcuHTasa; 2) akOHUTATTUApaTa3a; 3) U30LUTPATIEruAporeHasa; 4) o—KeToriyrapar-
JeTUaporenasa; 5) cykunHmi-KoA-cuHTeTasa; 6) CyKIMHATICTUIPOTeHA3a; 7) pyMaparruaparasa;
8) ManaTaeruaporeHasa.

1.1. Hanmummre XUMHYECKYIO PEaKIHio (CXeMa), KaTAT3UPYEMYIO KKIBIM U3 3TUX (PePMECHTOB.

1.2. Kakoii kodepMeHT 1K KohepMeHTbl HEOOXOANMBI ISl pabOThl TPETHETO, YETBEPTOTO, I1Ie-
CTOTO ¥ BOCBMOTO (pepMEHTOB?

1.3. Jlnga kaxporo u3 (epMEHTOB YKaKUTE, K KAKOMY M3 MEPEUYMCICHHBIX HIKE THIIOB
NPUHAIISKAT KaTaIM3UpyeMasi HM  peakius: KOHJACHCAIWs, JeTHApaTanusi, TUIpaTamus,
nekapOOKCUINPOBAHUE, OKHUCITUTEIbHO-BOCCTAaHOBUTEIIbHAS peakuus, cyOcTpaTHoe
dbochoprnpoBanue, U30MEpPU3ALIHSL.

1.4. Yxaxure, K KaKOMY KJIaCCy OTHOCUTCS KaxKablil U3 pepmenToB nukia Kpebcea.

3aoanue 2. 'Y 3KCIEPUMEHTAIBHOTO )KUBOTHOTO Ha ()OHE BHYTPHUBEHHOT'O BBE/IECHUS TIIIOKO3bI
omnpenenuiu cHwkeHne axktuBHocTH (epmentoB I[TK. Kakue coenuHeHus sBISIOTCS
HEMNOCPEJCTBEHbIMU UX UHTHOUTOpamu?

A.HAJI®GHH". B. HAT'. B. HAJIH'H".

I'. ATO. . ALD.

3aoanue 3. byaer M TPOUCXOIUTh HAKOIUIEHHWE OKcayloalerara, €ClIH K JKCTPaKTy,
conepxarmiemy cyocrpatel, hepmentsl u kodpepmentsl LITK, nobasuts anetmn-KoA? OObsacHuTe
Bam otser.

3aoanue 4. B KIMHUKY TOCTABHWJIN ITOCTPAIABIIMX BO BPEMs 3eMIICTPSACEHUS, HAXOUBIITHX CS
6e3 mumu 10 nueit. MccnemoBanus aktuBHOCTH (pepmeHTOB L[TK (mutpar cuHTasel u anbgda-
KETOTJIyTapaT JICTHIPOTeHa3bl) B JICHKOIUTAPHON (pakiuu KPOBH TOKA3aId PE3KOE CHUIKCHHE
CKOPOCTH 3TOT0 mporiecca. Kakue mocneacTBys 3T0 UMEET AJIs Opranu3ma?

A. OGe3BOXUBaHUE.

b. Camxenue ypousa ATO.

B. CHmkeHue ypoBHSI TTFOKO3bI B KPOBH.

I'. O6pa3zoBanue OOIBIIOTO KOJIMYECTBA SHIOTEHHOM BOJIBI.
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3aoanue 5. B oOpaszoBanmm anetmin-KoA wu3 mmpyBata y4acTByeT MyJIbTHU()EPMEHTHBIN
KoMILIeKc. Brioepure kopepMeHThI, He0OOXOAUMBIE AJIst paOOTHI ATOTO KOMILIEKCA:

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

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

. ®AJL, HS-KoA, TIIdD, HAT".

OTBeTHI K pelieHUuI0 3aJaHuil

Jna camonposepku ucxo0noz2o ypoensa 3HaHuil:

1-5,4. 21-A. 22-T. 23-]. 24-b. 25-B.

3.1 — nmermnporenasa, |. 3.2 — nexapOokcunaza, IV. 3.3 — meruapara3sa, IV.

Jlna camocmosamenvnou padomel:

1—A.2—B,I,ELK3—(1-5,2-T,3-B,4-A).4—(1-b,2-A,3-B,4-5,
B, T, 1, E).

JlabopaTopHasi padora (60 MUHYT)

HNHcTpyKuus K NPAKTHYeCKOMY 3aHATHIO

Pa6ora 1. H3yuenue ¢pynkyuonuposanusn I{TK no yovinu ayemun-KoA

Ipunyun memooa. Ilepsoiit aTan LITK — peakus kongencanuu anetuin-KoA ¢ okcanoarie-
TaTOM, KOTOpas OCYIIECTBIsIETCS UTpaTcHUHTa30i. OOpa3oBaBmIasicsl TMMOHHAs KUCIIOTa MOJBEP-
racrcs IMPEBPAIICHUIO B IMKJIEC TPUKAPOOHOBBIX KHUCIOT, a ocBoOomuBmmiics KoA-SH wmoxHO
OTIpeeNsATh, UCTIONB3Ysl peakTuB PDonvHa (MOSIBISETCA CUHEe OKpamiuBanue). Eciu O10kupoBaTh
LTK mamonoBoit kucioroit, To anetmii-KoA ne ucnonb3yercs u KoA-SH ne obpasyercs. s pa-
OOTBI UCIIOJIb3YEM T'OTOBBIN TOMOTEHAT MEYCHH.

CxeMa moCTaHOBKH OITBITA:

Coaep:xxumoe npoonpox Kontpoas (M) OnbIT (M)
®ocodarnslii 6ydep pH=7.4 2,0 2,0
P-p aetnin-KoA 0,5 0,5
P-p okcanoarerara 0,5 0,5
P-p MajioHOBO# KHUCIAOTHI 1,0 —
DU3NOIIOTUYECKUH P-P — 1,0
I'oMoreHar meueHn 0,5 0,5

WNuky6anus 10 MUHYT IpU KOMHATHOM TeMIiepaType
PeaxtuB ®omuna A 0,5 0,5
Peaktus ®onnna b 0,5 0,5

Pe3yabTaThl (OKpacka pacTBOpoB):

BriBoOa:
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Pabota 2. H3yuenue ¢pynkyuonuposanus I{TK no oopazosanuto yenekucnozo zaza

Ipunyun memooa. Ilpu oxucnenun aunetwi-KoA B LITK oOpasyercst yriekucinsiii ras, Ko-
TOPBII CBA3BIBACTCS TUIPOKCUIOM KaJbIUsl U OIpeessieTcsl IpHu J00aBICHUH CEPHOM KUCIOTHI MO
BBIJIEJICHUIO ITy3bIPHKOB Ta3a.

Cxema IOCTaHOBKH OIIBITA:

Conep:xumoe nNpooUpPoOK KonTpous (M) OnbIT (M)
docdatusiii Oydep pH=7,4 2,0 2,0
P-p anernn-KoA 0,5 0,5
P-p okcanoanerara 0,5 0,5
P-p manoHoBoO#M KUCIOTHI 1,0 —
NuKyOannoHHbIi pacTBOp — 1,0
P-p Ca(OH): 1,0 1,0
I'oMmoreHar reueHu 0,5 0,5
WNuky6arwmst 10 MUHYT Ipr KOMHATHOM TeMIepatype
0,1H p-p cepHOIi KUCTOTHI 1,0 1,0

Pe3yabTaTsl (BblaejeHHE YIJIEKHCJIOT0 ra3a):

BriBOa:

Pabora 3. H3yuenue ¢pynxyuonuposanua I[TK no obpazosanuro eéoccmanogumenbHvlx
IKGUGAIEHN 06

Ipunyun memooa. lpn oxucnennu auetnin-KoA B I[TK obpasyercs 8 aromoB Bojopoaa, Ko-
TOpBIE OTIIEIUISIOTCS MPH YYaCTUH COOTBETCTBYIOIIMX IETHIPOTeHa3, B Ka4eCTBE aKIENTOpa HC-
nosb3yercs 2,6-nuxiopdenonunaaodpenon (2,6-AXDPN). Ecau muxn yHkumonupyer, to 2,6-XDPU
BOCCTAHABJIMBAETCS M 00ECI[BEUNBACTCS.

Cxema IOCTaHOBKH OIIBITA:

Copaepxxumoe npodupox KonTpoJs (M) OnbIT (MIT)
®ocddarnsrnii 6ydep pH=7,4 2,0 2,0
P-p anernn-KoA — 0,5
P-p YK — 0,5
JluctuninpoBaHHas BoJa 1,0 —
TI'omorenar neuenu 1,0 1,0
0,001n p-p AXDOU 1,0 1,0

WukyO6anus 15-20 MUHYT IpU KOMHATHOM TemIiepaType

Pe3yabTaThl (OKpacka pacTBOpoOB):

BriBOa:

Iloonucv npenooasamensi:

38



8. TEMA: BUOJIOI'MYECKOE OKUCJIEHHUE. OKUCJ/IMTEJIBHOE
POCPOPUJINPOBAHUE

AKTYaJIbHOCTH TeMbI

3HaHue Mmpolecca OKUCICHHS BOAOPOAa B MUTOXOH/IPHIX C 00pa30BaHUEM SHIOTCHHOM BOJIBI,
KOTOpPOE TMPOTEKAeT C BBIACICHUEM 3HAUUTEIBLHOTO KOJIMYECTBA OSHEPrHM, 3amacaeMod B
Makpodprudeckux cBs3six AT®D, HeoOXoAMMO JUIsi MOHMMAaHUS OCHOBHOTO IYTH YTHIIM3AIUU
KHUCJIOPOAa B KJIETKE B HOPME M TATOJOTHH. | MIIO3HEpreTHYecKHe COCTOSHHSI, BO3HUKAIOIINE B
pe3yiabTaTe HapyImIeHHs pa0OThl JBIXAaTECIbHON IIENH, HAPYIICHHS CONPSDHKCHHS JbIXaHHS H
¢bochopunrpoBanusi, HEAOCTATOUHOTO MOCTYIUIGHHS CYOCTPAaTOB OKHMCIIEHUS, JIEKAaT B OCHOBE
pasBUTHS MHOTHX TIAaTOJIOTUYECKUX COCTOSIHMW. JledyeHHWe TMOCIHeIHUX TpeOyeT YeTKOro
npencTaBicHuss 00 okuciauTenbHOM  (ochopunupoBaHuu, o crnocobax ero  peryJsiud,
SHEPIreTUYECKON IIEHHOCTH CyOCTPaTOB, IMOCTABISIONIMX aTOMBI BOJOPOJa B JIBIXaTEIbHYIO IICTIb.
Hexoropeie u3 Hux (cyOctparbl mukia KpeGca — muTpaT, CYKIMHAT) HCIOJB3YIOTCS IS
KOPPEKIIUH METa0OIUIECKUX HAPYILICHHH.

He menburyto 3HaYMMOCTH U1l TIOHMMAHHSI MOJICKYJSIPHBIX MEXaHM3MOB 00€3BpPEKHUBAHUS
TOKCHYECKHX BEIIECTB, JIEKAPCTBEHHBIX MpENapaToB, APYTUX KCEHOOMOTHMKOB, CHHTE3a HEHACHI-
HICHHBIX )KUPHBIX KUCIOT B OPraHU3Me YeJIOBEKa UMEET JAPYro MyTh YTHIW3AIMU KUCIOPOoaa, KO-
TOPBII (PYHKIIMOHUPYET B SHIOIIA3MATUYECKOM PETHKYIyME KJIETOK - OKCHUI€Ha3Has WM MHUKPO-
COMaJIbHasi CUCTEMa OKUCIICHUSI.

Iean 3anaTHA

HOJIqu/ITL MNpeaACTaBJICHUC O JIOKaJIM3alluu, CTPOCHUU U Q)YHKHI/IOHI/IpOBaHI/II/I KOMIIOHCHTOB
IBIXaTeIbHOM  LemM W CHCTeMbl ~ MHKPOCOMHOI'O  OKMCJIEHHs, 00  OKHCIUTEIbHOM
dochopunrpoBanuu. YCBOUTD, YTO CONPSHKEHHUE ABIXaHUSA U (OoCcHOPUIMPOBAHUS CITY’)KUT OCHOBOH
HOpMaJIbHOTO 3HeproodecneueHust KieTku. HayuynTbcs IpUMEHATh 3TH 3HAHUS IPU MOCIIEeIYIOIEM
M3Y4YEHHUHU KJIETOYHOTO METaboIn3Ma.

TpeGoBanus K HCXOAHOMY YPOBHIO 3HAHUM
na nonnozo yceoenus memvl HeOOXOOUMO NOGMOPUMD U3

—  obuweil xumuu.

* TIOHATHS  «OKHUCIIEHHE» (COKUCIUTENb»), «BOCCTAaHOBJECHHE» («BOCCTAaHOBUTEIBY),
«OKHUCIUTEIIbHO-BOCCTAHOBUTENIBHBIE PEAKIINN», «PEIOKC-TOTEHIINAID, «MAKPOIPTHUECKAs CBS3hY,
«MaKpOIPTU»;

— OuoopzanuyvecKkoil Xumuu:

= crpoenue AT®D, ee poib Kak YHHBEPCAIHLHOTO Makpodpra; 0apOMTypoBasi KHCIOTa U ee
MIPOU3BOJIHBIE;

—  yumonozuu:

* CTpPOEHHE MUTOXOHIPHAIILHOW MEMOpPAaHHI,

—  Ouoxumuu:

= KJacC OKCHJIOpPEAyKTa3bl, MUPUIUH- U (pIaBUH3ABUCHMBbIE JETHPOTre€Ha3bl, CTPOCHUE U
dynkionuposanre HAJTY, ®MH, ®A/T; BogopoytoHopHas (yHkius nukia Kpedea; cybcrpars
LITK, nmocraisitomye BOJOPO B IbIXaTEIbHYIO IIETb.

151 NPOBEPKHU MCXOAHOI0 YPOBHS 3HAHMH BBINOJHHUTE CICAYIOLIUE 3a/1aAHUA:
3aoanue 1. Kakue U3 NpUBEICHHBIX YTBEPKACHUN He XapakTepusytoT ATD?
A. IlyprHOBBIN HYKJIEOTHI. B. NUmeert nBe ryannauHocaTHbie CBSI3U.

b. YHuBepcanbHbII Makpodpr B KJIETKaX. I'. Umeet nBe pochoaHruapuaHble CBA3H.
J. SABnsiercsa popmoit 3amacaHusi, XpaHEHUs U TIepeaul SHEPTUH B KJIeTKax.
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3aoanue 2. Kakue u3 Hmke nepeuncieHubix cyocrpatoB LITK He sBisitoTcs moHOpamMu Bo0-
pona Juisi AbIXaTebHOU 1enu?

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

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

3aoanue 3. Hanummre popmyny ATD, 0603HaYNB MaKPOIPTUIECKHIE CBSI3U.

3aoanue 4. B nukiie Kpebca mpoTeKarT 4eThIipe JeTuIpOreHa3HbIC PEAKIIIH:

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

B. Cyknunar — ¢ymapar. I'. Manar — okcasnoanerar.

4.1. YKaxuTe COOTBETCTBYIOUINHA KaXX/10i peakiuu (epMeHT.

4.2. YKaXHATE COOTBETCTBYIONTUHN KXKI0M IeTUaporeHasze KopepMeHT.

4.3. OTHecUTE KAyl JETHIPOTreHa3y K paspsay JIMOO MUPHUIUHOBBIX, JHOO (IaBUHOBBIX
JeTUpOreHas.

Hpa6uﬂbHOCWZb pemeHuﬁ npoeeponie, conocmaeue ux ¢ omeemdamul.

Bonpocsl 1151 00cyxa1eHus

1. TkaneBoe IbIXaHUE — MPOLIECC OKUCICHUSI BOJOPOJA CyOCTpPaTOB B ABIXATEIHHOM LIETIH C
o0Opa3oBaHHeM SHIOTEHHON BOABI B KieTkax. OTinuus oOpa3oBaHMs BOJBI B MPOIIECCE TKAHEBOTO
JBIXaHHUsS OT TAKOI'o K€ mpoiiecca in Vitro.

2. CTtpoeHHe KOMIIOHEHTOB JbIXaTENbHOM 1IeTH, KOMIUIEKCH (epPMEHTOB, KOPEPMEHTHI, Me-
XaHU3M (YHKITMOHUPOBAHHS.

3. Cxema [pIXaTeNbHON IeNH, MYHKTH (GocHOopHInpoBaHUs, MeXaHU3M (HOPMHUPOBAHUS
AIEKTPOXUMUUYECKOTO MOTEHIIHAANIA.

4. MexaHusmbl MUTOXOHApUanbHOro cuute3a AT®. H'-AT®-cunraza. ConpsKkeHue mpo-
1eccoB apixanus U (ochopminpoBanus. XemuocMotruueckas Teopus Mutdemna. Koadduument
dochopunupoBanus (P/O) niast pa3nuvHBIX CyOCTPAaTOB, MOCTABISIIONIMX BOJOPOA B JAbIXaTENbHYIO
1eTIb.

5. Perynsuus paGoThl AbIXaTeIHHON MU U H*-AT®-cuHTa3bI.

6. [lpuuywHBI pa3BUTHS THIIOIHEPTETHYECKUX COCTOSHUH. Pa3o0IieHne OKUCIUTENFHOTO
dbochopunupoBanus (MexaHU3M, pazoOmuTenu). MHruOUTOpsl mepeHoca IEKTPOHOB U OKUCIIH-
TeabHOro (hochopuarpoBaHus.

7. MukpocoMaiabHOE OKUCIICHUE, eT0 POJIb B KIIETKE.

JlutepaTypa 1151 IOATOTOBKH
OcHoBHas
1. Buonocuueckas xumus / B. K. Kyxra [u np.]. Mocksa : bunom ; Munck : Acap, 2008. C. 134-154.
Buonoeuueckas xumus / A. J1. Taranosud [u ap.]. Musck : Bem. k., 2013. C. 76-89.
3. Koncnexm nexkuuil.

no

JlomosiHUTEILHAS
1. Mappu, P. Buoxumus genoseka / P. Mappu [u ap.]. Mockea : Mup, 1993. T. 1. C. 111-139.

3agaHus 1J151 CAMOCTOSITEILHOMH padoThI

J11st yCBOCHUSI TEMBI HEOOXOMMO YSICHHTD, UTO:

1. Oxwucnenue BOAOPOAA B LENM TKAHEBOTO JbIXaHMs SBISETCS OCHOBHBIM HCTOYHHUKOM
SHepruu s peakiuu cuareza ATO.

2. Ilpomecc oOpa3oBaHusl BO/AbI B OPraHU3ME M BHE €ro COBEpIIaeTcs ¢ BbiaereHueM 210—
230 x/I>x/MOJIb SHEPTUH.

3. B opranusme cunrte3 H2O mpoucxoauT nNpu y4acTHH JbIXaTEIbHOM HEMH.

4. Yacts sHeprun dToro npomecca (= 40 %) ucronb3yercs aist peakuuu cuate3a ATO.

5. Peakuus okucieHus BOIOpPOJia CyOCTPAaTOB B AbIXaTEIbHON LIEMH B OPraHU3Me CONpPsHKEHA
C MIPOIIECCOM OKUCTUTENbHOTO (GocopuimupoBanus (cuHte3 ATO nz AJI® u HsPOy).
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6. Koadbdumment dpochopunuposanust (P/O) — 310 unciao moneit mornomeHHoro Oy no-
wieouiux na oopazoseanue AT®, B pacuere Ha OJJUH aTOM KUCJIOPO/A, UCTIOJIB30BaHHBINA B MPOILIEC-
Ce TKaHEBOTO JIbIXaHUSI.

3a0anue 1. HanummTe cxemy AbIXaTENbHOW LENH JIJIsl CyOCTPAaTOB MHPUANH3ABUCUMBIX JI€-
rUIporeHas (MajarT, O-KeToriyTapar, M30uuTpar). Ykaxure kodpduiueHT GochopunupoBanus.

3a0anue 2. Hanumure cxemy JAbIXaTeNbHOW LM JJIsi CyOCTpaToB, ACTHIPHPYEMBIX C yda-
ctueM DAJl. Ykaxure kodpdurnuent pochopmmmpoBanus. Ckoapko ATD Oyner CHHTE3UPOBAHO
IIPU OKUCJIEHUH 5 MOJIb CyKLIMHATA?

3aoanue 3. Kakoe (kakue) W3 NPHUBEICHHBIX yTBepkaeHui BepHO? [locnenoBarenbHOCTh
PacCIoJIOKEHUSI KOMIIOHEHTOB JIbIXaTEIbHOM 1IETH ONpeeIIsieTCs:

A. XUMHUYECKON CTPYKTYpOU MEPEHOCUUKA FJIEKTPOHOB.

b. BenuunHo# penokc-moTeHIrana (Eo’).

B. Benu4nHoi IPOTOHHOTO JIEKTPOXMMHUYECKOro norernuana (ApH™).

I'. SIBnsercsa npon3BOIBHOM.

3aoanue 4. TlogOepute K KaKJOMYy KOMIUIEKCY JBIXaTEIbHOW IIETIM COOTBETCTBYIONIMIA
HeOENKOBBIM KOMITOHEHT:

1. HAIH'H' : yOUXMHOH OKCHIOPELYKTa3a. A. DA]JI.
2. YOUXUHOI : HUTOXPOM C OKCHUAOPEIYKTa3a. b. I'em.
3. CyKuuHaTAeruiporeHasa. B. ®MH.
4. 1luToOXpOMOKCH/Ia3a. . HAT".
I. Tem, Cu?*.

3aoanue 5. llonGepute K 3TUM ke (HEepPMEHTATUBHBIM KOMILJIEKCaM (CM. 3a1aHue 4) COOTBET-
CTBYIOILIE€ UHTHUOUTOPHI:

A. lHuanuael. b. CO. B. HaS. I'. Asun natpus. JI. Amutan (6apOUTypoBast KMCIOTA).

E. Porenon. K. Autumunus A. 3. Majosar.

HpLIGMJleOCmb peweﬂuﬁ npoeepbvnie, conocmaesue ux ¢ omeemamul.

IIposepbTe Bamu 3HaHUSA (CAMOKOHTPOJIb YCBOCHHUS T€MbI)

3aoanue 1. Kakoe (kakue) W3 MPUBEIECHHBIX YTBEPXKAECHUH, COIJTACHO XEMHOCMOTHYECKOMH
Teopun Mutueia, HeBEpHO?

A. B nporecce (pyHKIHOHUPOBAHUS JBIXATEILHOW IEMM MPOMCXOAUT mnepeHoc H' uepes
BHYTPEHHIOIO MEMOpaHy B MaTPUKC MUTOXOHAPUH.

b. Oueprus, Beigensomascs npu tpancnopre ekTpoHos I, 111, IV xoMriekcamu npIxarenbHON
LIETIH, UCTIONb3YETCs Ha epeKaunBaHue MPOTOHOB U3 MaTPUKCa B MEKMEMOPaHHOE IPOCTPAHCTBO.

B. B mpouiecce TkaHEBOTO /JbIXaHUS HAa BHYTpEHHEH MeMOpaHe MUTOXOHAPUHN (opMupyeTcs
IIPOTOHHBIN 3JIEKTPOXUMHUYECKHUI TOTEHIIUAIL.

I'. DHeprust 37€KTPOXMMUYECKOTO TOTEHIMala HAa BHYTPEHHEW MUTOXOHJPHAIBHON MeM-
OpaHe ucrnoib3yeTcs i paboThl V KOMILIEKCa.

J1. O6paTHBIif TOK MPOTOHOB U3 MEXKMEMOPAHHOI'O MPOCTPAHCTBA B MATPUKC MO IPOTOHHBIM
kananaM H'-AT®-cuHTassl conpoBoxaaetcst cuarezom AT.

3adanue 2. Kakue u3 creqyronmx yrBepxaeHuil xapakrepusyor H' -AT®-cunTazy?
A.V pepMeHTHBIN KOMIUIEKC Ha BHYTpEHHEH MeMOpaHe MUTOXOHIPUH.

b. UHrubupyercst OJIMrOMUIITHOM.

B. meet npoTOHHBIE KaHAJIBI.

I'. Moxert nposiBnsate AT®-a3Hyt0 akTUBHOCTb.

M. Ilepexoaut B paboyee COCTOSHUE MO BIMSHUEM JIBUKYIIUXCS Yyepe3 Hee IPOTOHOB.
E. Unrubupyercst aTpakTHIO3UI0M.
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3aoanue 3. Tlpouiecc TKAaHEBOTO JIbIXaHUSI CTUMYJIUPYETCS MPHU A00ABICHUU K CYCIIEH3UH MU-
TOXOHJIPUML:

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

3aoanue 4. IlpyurHaMu TUNOHEPTETUIECKUX COCTOSHUN (HapymeHue cuate3a AT®) B Mu-
TOXOHJAPUSAX MOTYT OBITb:

A. Henoctatok cyOCTpaToB TKaHEBOTO JbIXAHUS.

b. HepgocraTok kuciopoja.

B. N36biTok BuTamMuHoB PP u By.

I'. loGaBienue K U30IMPOBAHHBIM JBIIIAIIAM MUTOXOHJIPHUSAM OJUTOMUIIMHA.

J1. Huskas konuentpanus AJI® B MmaTpukce MUTOXOHJIPUH.

E. Pazo6mienue ¢ yuactuem 2, 4-muHUTpOdEHOA.

3adanue 5. B KIMHUKY NOCTYyIWIA NAIMEHTKA C OTPaBJICHUEM CHOTBOPHBIMU IIperapataMu —
MPOU3BOAHBIMU 0apOUTYpOBOM KuCIOTH. Kakue coeuHeHUsT HY>)KHO BBECTH OOJIbHOW JJIs1 BOCCTa-
HOBJICHMsI TKAaHEBOTO JbIXaHUS HA NEPUO]I BBIBEJICHUSI CHOTBOPHOIO IIpernapaTa U3 opranusma’?

A. U3onurpar. b. Auun-KoA. B. Manar. I'. CykuuHar.

3aoanue 6. CtyneHThI B JJabopatopHOU paboTe in VItro ucciepoBain AeiHCTBHE MajoHaTa Ha
psa pepmenToB nukia Kpebea. Hakoruienne kakoro Mmetaboinuta OoH| OOHApYKUIH?
A. Manar. b. U3ouutpar. B. Cykumnar. I'. Cyknmaui-KoA. [I. a-Kerormyrapar.

3aoanue 7. Cxonbko Moiab AT®D MOKeT CHHTE3UPOBATHCA MPU OKUCIEHUH | Monb cyOcTpara
B YKa3aHHBIX Tporeccax?

1. Auermii-KoA — COz + H20. A. 4 MO,
2. Cykmnunar — VK. b. 10 mons.
3. a-Kerornyrapar — L[YK. B. 7,5 moib.
4. M3ouuTpar — CyKIIMHAT. I". 6 mosib.
. 24 monb.

5. Cykmunat — CO2, H20.

OTBeThI K pelIeHNI0 3aJaHN I

Jlnsa camonpoeepku ucxo0Hoz2o ypoeHs 3HAHUIL:

1—B.

2—Bb, I, 1, E.

4.1 — (A —m3ouutpat AI'; b — a-kerormyrapar AI'; B — cyknunar AI; I — manar A).

4.2 — (A-HA"; B-HAL", ®AJI, TIID, KoA, nunoeas kucnora; B — ®AJ; I — HAI).
4.3 — (A, b, I' — nupuaunossie /'; B — dnasunosas /1I).

Jlna camocmoamenvhoiul padomel:

1— Plo=25.2—"lo=1,5, cuaresupyerca 7,5 AT®.3 —b.4 — (1 -B; 2 - B5; 3 — A;
4-M).5—A-1,E2-K;3-3;4-A,b5,B, ).

JlaGoparopHasi padora (60 munyr)

HNHcTpyKuusi K NpaKTHYeCKOMY 3aHATHIO

Pabora 1. H3yuenue peaxkyuii okuciumensvnozo pocgpopunuposanusn

Ipunyun memooa. Ilpyn OKHUCIEHWN Pa3IMYHBIX CYOCTPATOB B JBIXaTEIHHOW IIEMH BHICBO-
00KJ1aeTcs YHEPIusl, YacTh KOTOPOW MCHOIB3YeTCsl Ha PeakIMio OKHCIUTEIbHOTo ochopuapoa-
Hus. CrerneHp MoclieJHero (3HepreTudyeckas HEHHOCTh CyOCTpaToB) ONpeensercs 1Mo yObuin Heop-
raanueckoro ¢gocdara (koapduruent P/O = 1,5-2,5). Ucnons3ys paznuunbie cyocTpatsl (10104-
Has, SHTapHas, AacKOpOWHOBas KHUCIOTHI), OlEHUBaeM J(P(GEKTUBHOCTh OKUCIUTEIHLHOTO
dochopunuposanus. Coaepxkanue (GpochopHON KHCIOTHI ONpENAeIsieM B peakiuu ¢ MOJIHOaaToM
aMMOHHUSA U PEIyLHUPYIOIIUM PacTBOPOM aCKOPOMHOBOW KHUCIOTHI 10 MHTEHCUBHOCTH OKPAacKHu 00-
pasyroreiics MOJIMOACHOBOM CHHH.
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Xo0 pabomoi. B 4eTbipe MpOOUPKH BHOCSAT PEAKTHUBBI COTIIACHO CXEME:

KonTpoas OnbIT
Coaepxumoe npoOHpoOK
1 (M) 2 (M) | 3 (M) |4 (vi)
WNukyOannoHnHas cMech 1,0 1,0 1,0 1,0
DU3HONTOTUYECKHIA PACTBOP 0,5 — — —
PactBop 516,104HOM KHUCIOTHI — 0,5 — -
PacTBOp SIHTApHOI KHCIOTHI — — 0,5 —
PacTBOp ackOpOMHOBOM KHUCIOTHI + IIUTOXPOM C — — — 0,5
CycrnieH3usi MUTOX OHIPHIA 0,5 0,5 0,5 0,5
WukyOanus 10 MUHYT Ipy KOMHATHOM TeMIepaType, 3aTeM J00aBISIOT
PactBop TpuxmopykcycHo# kuciaotsl (TXY) 1,0 1,0 1,0 1,0
PactBop Monmbpara aMMoHuUS 0,5 0,5 0,5 0,5
Penyuupyromuit pactsop ®@ucke u Cybappoy 0,5 0,5 0,5 0,5
Conepxrumoe Bcex MpoOUpoK pazdaBUTh BOJIOM B 8 pa3

WNuky6auus 10 MunyT.
Pe3yabraThl:

— MHTCHCHUBHOCTb OKPACKH I10 I-IGTI)II)GX63,JII~)HOI\/JI IIKajaec:

— ko3¢ ¢umment P/O:

Pabota 2. H3yuenue enuanusa 2,4-ounumpogenona (2,4-/IH®) na okucnumenwvhoe gocgo-
punuposanue

Ipunyun memooa. 2,4-JTH® — pazodmmrens GochopuIpoBaHus, COMPSHKEHHOTO C OKHC-
neaueM. O0 r¢ppexmuenocmu oKUCINTEIHHOTO (OCHOPUIUPOBAHUS CYAAT MO YObUIM B MHKYOa-
IIUOHHOM cpeJie HeopraHudeckoro Gocdara, KOTOPHIN onpenensercs, Kak onucaHo B padore No 1.

Coaepixumoe npoOHpoK Kontpoas (M) | OnsiT (M)
PacTBop 516,109HON KHUCTOTHI 0,5 0,5
Pactop 2,4-JHO — 0,5
DU3NOJOTNYECKUI paCTBOP 0,5 —
CycreH3uss MUTOXOHJIPHIA 0,5 0,5

WukyOarus 10 MUHYT Ipy KOMHATHOM TemnepaType
PactBop TXVY 1,0 1,0
PacTBOp MoymO1aTa aMMOHHS 0,5 0,5
Penynupyromuii pactBop 1,0 1,0

Pe3yabTaThbl (MHTEHCUBHOCTH OKPACKH):
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Pabota 3. Omkpeimue anvoezudoezuopozenazvl 6 Mo10Ke

depMeHT BbIpabaThIBaeTCd MUKPOOPTaHU3MaMH, IMONaJAI0NIMMU B MOJIOKO H3BHE. 1o xumu-
YeCKOH MPUPOJE OH OTHOCUTCS K (PJIaBONPOTEUHAM, CIOCOOHBIM OKHUCIATH allbJETU/IbI, B YACTHOC-
T, popmanpaerua. [Ipu 1o0aBIeHUN K HEKUISTYEHOMY MOJOKY (hopMallbJeTuaa U METUICHOBOU
CHHHU albJeTUAJIeruporeHasa OKucisier GopMalbIeri B MypaBbUHYIO KHUCIOTY, @ OCBOOOXK/1at0-
IIMECS TIPU ATOM IPOTOHBI U AJIEKTPOHBI IEPEHOCATCS HAa METHJICHOBYIO CHHb, BOCCTAHABIIUBAS €€ B
O€ecLBETHOE COeIMHEHHUE.

Xo0 pabomul. B ogHy TpOOUPKY BHOCAT 15 Kamenb KUMSYEHOTO MOJIOKA, B Apyrylo — 15 ka-
nesib HeKUIsA4YeHoro. B kaxayro npoOupky BHocAT 1o karuie 0,4% pactBopa dopmanbaeruia u 1mno
karie 0,01% pactBopa MeTHiIeHOBOW cuHU. [IpoOMpPKH BCTPAXHMBAIOT M 3aKPBIBAIOT IPOOKaMHU,
YTOOBI CO34aTh OTHOCUTENILHO aHA3POOHBIE YCIIOBHSL.

[Tpobupku nomeniarot B Tepmoctat npu 37 °C U oTMeHaroT yepe3 5 MUH mocTeneHnoe obec-
L[BEYMBAHUE METUJICHOBON CHHHU.

Pe3yabTaThl:

PaGora 4. Oonapysncenue kamanazol Kposu
B mporiecce TkaHEBOTO JBIXaHUS 00pa3yeTcsl HE TOJBKO BOJA, HO M TOKCUYHAS JIJISI KJIETOK
MepeKuch Bojiopoa. PaznokeHue nepekucu BoIOpoAa KaTalu3upyeTcsi reMcoepKamum GhepMeH-
TOM — KaTaJla3zom: KaTanasa
2 H2 02 — O2+ H20.

Xoo pabomwi. B npobupky BHOCAT 10—-15 xanens 3% H202 u 1 xamio kpoBu. OTmeyaroT
BBIJICJICHUE ITY3BIPHKOB KHCIOPO/Ia.
Pe3yabraThl:

Pabota 5. Omkpsimue nepokcuoaszol

Kak u karanasza, mepokcujaza — remcojepxamuii ¢pepment. Ilepokcuaasa kaTaiuzupyer
OKHCJICHHE HEKOTOPHIX BEIIEeCTB ((heHOIbI, apOMaTHYeCKHe aMUHBI) B MPUCYTCTBUU TMEPEKHUCH BO-
nopoaa. B opranuszme MIIEKONMUTAIOIIMX MNEPOKCHJIA3HOM AaKTUBHOCTHIO 00J1a/al0T TeMOTJIOOUH,
MHUOTJIOOWH B TUTOXPOMBI. OO aKTUBHOCTH IEPOKCUAA3Bl MOXKHO CYAUTH 10 M3MEHEHUIO OKPACKH
I'BasikOBOM CMOJIbI B IPUCYTCTBUH IIEPEKUCH BOJIOPOJIA.

Xoo pabomsi. B 1Be mpoOupKU HAMUBAIOT 1O S5 Kamneiab 1% pacTBopa rBasKOBOM CMOJIBI UITH
1% pacTtBOpa OeH3uIMHA B JIEATHONW YKCYyCHOM KucioTe U 1o 5 kanens 3% pactBopa H202. B nep-
BYIO poOUpKy A00aBisitoT 1 Kamo KpoBH, Bo Bropyto — | kammo H20. Habmonarot 3a usmene-
HUEM OKPACKH.

PesyibTaTsl:

BrIBOaBI.

Iloonucsy npenooasamens:
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9. TEMA: IIEPEBAPUBAHME YI'JIEBOJAOB. I'TIMKOI'EHE3 U TVIMKOT'EHOJIM3.
I'VIMKOJIN3 U CIIMPTOBOE BPOXXEHUE. OTIPEJAEJIEHUE IIBK B MOYE

AKTYaJIbHOCTDb TeMbl

B npaxTuke Bpaya BCTpedaroTcsi 3a00J1€BaHUs, CONPOBOXKIAIOIINECS HApYILICHUEM IIepeBapu-
BAHMS U BCAChIBaHUs YIJICBOJOB NUUIIM. /IMarHOCTHMKA 3TUX COCTOSHUM M IPABWIBHBIA IOAXOX K
JICYCHUIO OCHOBAaHBI Ha 3HAHUAX, IMOJyYEHHBIX Ha 3TOM 3aHATHH. COCTOSHUE THUIIOKCUM YacTO
BCTpEYaeTcsl MpH 3a00JIeBaHUSAX BHYTPEHHUX OpraHoB. [lepecTpoilku BHYTPHKIETOYHOIO OOMEHa
IIPU TAKUX COCTOSIHMSAX 3aTParMBaroT U Mpolecc MIMKoiau3a. Pa3Hele opranel 0071a1al0T HEOUHA-
KOBOM CITOCOOHOCTBIO aJJallTUPOBATHCS K THUIIOKCHH, YTO M JISKUT B OCHOBE HAIPABJICHHOTO Bpa-
4eOHOI0 BMELIAaTeIbCTBA. 3HAKOMCTBO C IPOLIECCOM INIMKOJIM3a AA€T MPEICTABICHUE O BO3ZMOKHO-
CTSIX PHEPTreTHUECKOTO 00ECTICYeHHUS KJIETOK B aHAIPOOHBIX YCIOBHSIX.

Iean 3ansaTHA

3aKpenuTh 3HAHMS 110 CTPYKTYPE YIJIEBOJIOB KUBOTHBIX TKAHEH M PACTUTENIbHBIX YIJI€BOJIOB
. ChopMUpOBaTh MPEICTaBICHHE 00 OCOOCHHOCTSIX IMEepPEBAPUBAHMSI YTIIEBOJIOB, TPAHCIIOPTA
TJIIOKO3BI B KIIETKH, O MOJIEKYJISIPHBIX MEXaHHW3Max JACTIOHUPOBAaHUS M MOOMIIM3ALMU TIIMKOTEHA,
(U3HOIOTMYECKOM 3HAUEHUW W PETYISIIHH ITHX IPOLECCOB. YCBOHUTH aHAIPOOHBIC IMPOIIECCHI
OKHCJIEHMS IIIOKO35I M UX 3HAYEHHUS.

TpeGoBanus K HCXO0HOMY YPOBHIO 3HAHUMH

na nonnozo yceoenus memvi HeOOXOOUMO NOBMOPUND U3

—  OUOOP2AHUYECKOU XUMULL:

= o0uiee npeacTaBieHue o0 yrieBoaax;

* XHMMHYECKOE CTPOCHME U CBOICTBAa MOHOCAXapUAOB (TJII0K03a, TajJaKTo3a, PpyKTo3a);
* CTPOEHHE OJMrocaxapuoB (MajabTO3a, JAKT03a, Caxapo3a);

* CTpPOEHHE rOMONOIMCAXAPHUIOB (KpaxMall, TJIMKOTeH, JEKCTPaHbI, LEJIH0II03a);
*  TUJAPOJIN3 TOJIMCAXapuIoB in Vitro;

—  Ouoxumuu:

= kiaccudukauusg (GepMeHTOB, MEXaHU3M JIEHCTBUS, PETYIISLHS aKTUBHOCTH;

= nyTtH obpazoBanus AT® B kieTkax.

JlJ1s1 NpOBEPKHU MCXOAHOI0 YPOBHS 3HAHMI BBINOJTHHUTE CICAYIOLINE 3a1aHUS:

3aoanue 1. YKa)KI/ITC, KaKHUC€ MOHOCaxapuabl BXOJAT B COCTAB CJICAYIOMIUX COCTMHEHUM:

1. I'mroko3a + rimoko3sa. A. JlakTo3a.

2. I'moxko3a + gpykro3a. b. Mansro3a.
3. Tamakro3sa + riroko3a. B. Caxaposa.
4. ®pykTo3at INOKO3a+ rajakrosa. I'. Paguno3a.

3aoanue 2. Kakne U3 nepeyrcIeHHbIX HUXKE YIIIEBOJ0B UMEIOT CBOOOIHBIN MoTyaneTaabHbINH
TUAPOKCHII U OYIyT 00J1a/1aTh BOCCTAHABIUBAOIIIUMHU CBOWCTBAMHU?
A. Caxapo3a. b. Mansro3a. B. Kpaxman. I'. JIakro3a.

HpCIGMJleOCI’}’lb pemeﬂuﬁ npoeeponie, conocmaeue ux ¢ omeemamul.

Bonpocs! nuis1 06cyxneHust

1. TlepeBapuBaHue yriieBOAOB, MPOAYKTHI, HAPYIIECHUS MIepEBapUBAHUSI U UX MOJIEKYJISIpHbIE
MEXaHU3MBI, CUMIITOMBI, IIOAXOABI K JUATHOCTUKE U JICUEHUIO. POJIb KIETYAaTKU U NIEKTUHOB B ITU-
TaHWH YEJIOBEKA.

2. BcacblBaHue MPOAYKTOB NEpEeBapHBaHUS YIJIEBOJOB, MOJIEKYISIpHbIE MEXaHU3MBI, Hapy-
menust. Cyap0a BcocaBIIMXCS MOHOCAXapua0B. TpaHCHIOPT IITFOKO3bI B KIETKH.
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3. CuHTe3 INIMKOreHa, Ha3HaueHue, MOCIeI0BaTeIbHOCTh PeaKuii, JHepro3arpaTsbl U pery-
TISIHSL.

4, Pacnan (dhochoponaus, TUAPOIN3) TIIMKOTEHA B TICYCHH M MBIIIIAX, MOCICI0BATEIFHOCTD
peakuui, perysanus.

5. TI'mukomnms, 6Guosjoruyeckas poiib, CyOKJIeTOYHAs JOKaIU3alus, dTanbl (HEOKUCIUTEIbHBIH,
TIIMKOJIMTHYECKON OKCHUIOPEAYKIIUH), PEaKlud, epMEHThI, YJHEPTreTHUSCKUA BBIXOA U MEXaHU3M
obpazoBanus AT®. Perymsmus rimkonn3a, KIrOYeBbie (PEepMEHTHI.

6. CrnuproBoe Opoxenue. Peakmuu, oOiye ¢ rmkoan3oM. Pa3nnuue rauKoiv3a U CiupTo-
BOT'0 OpOKEHUS, PEryIsIus.

Jluteparypa aJisi HOATOTOBKHU
1. Buonocuueckas xumus / B. K. Kyxta [u np.]. Mocksa : biurom ; Musck : Acap, 2008. C. 155-172.
2. Buonoeuueckas xumus / A. J1. Taranoswd [u ap.]. Musck : Beir. mk., 2013. C. 102-134.
3. Koncnexm nexkuui.

3aganus AJ151 CAaMOCTOATEILHON padoThI

3aoanue 1. 3HaliTe OCHOBHBIE 3TAIlbl [IEPEBAPUBAHUS YIJIEBOAOB B MUIIEBAPUTEIHHOM TPAKTE.
VYcBoliTe, 4TO B Ipolecce NepeBapUBaHUs YIJIEBOJOB NMPOUCXOAUT (DEPMEHTATUBHBIM THAPOIU3
TJIMKO3U/IHBIX CBS3EH. 3allOMHHUTE Ha3BaHUs (PEPMEHTOB, NMPUHUMAIONINX YYacTHE B NEpeBapHBa-
HHUH, ¥ MECTO UX 00pa30BaHMUsL.

3a0anue 2. BcriomHHTE CHOCOOBI BCACBIBAHWS MOHOCAXapUIOB W3 KHUIIEYHHKA B KPOBB.
3HaTh, 4TO NIEPBOE XMMUYECKOE IIPEeBpallleHHe TTI0KO3bI B KileTKaXx — ee (pocopuiinpoBanue, Ka-
TaTU3UPYyEMOE TeKCOKMHA30M (TJIFOKOKMHA30M). YMETh HAalKCATh 3Ty PEAKIIHIO.

2.1. PaccmoTpuTe cxemy npeBpalleHus TIK030-6-hocdara B KiieTke:

Vri1eBoasl MUIU
I'mroko3a

I'mukoreH «— ['1-6-p ——— TIeHTO3bI

AmuHokuciaorei¢e—— [IupyBar — Jlakrar

N

JIntmm el CO2 H>O

3aoanue 3. 3anilOMHUTE:

a) U3 KaKuX MOHOMEPOB MOCTPOEH TITUKOTEH;

0) Kakue CBSI3U COCNUHSIIOT MOHOMEPHI B MOJIEKYJIE TJIMKOTeHA;

B) B KaKMX OpraHax MpenMYIEeCTBEHHO OTKJIaIbIBAETCSI TIIMKOTEH.

3.1. Beryuure peakiuu cuHTe3a U pacnaja (pocopoiamnsza) rimkoreHa. Y Meire nucath Ux B
BU/JIE CXEMBI, 3aIIOMHUTE (PEepPMEHTHI. 3aIOMHUTE HEOOpATUMbIE CTaIUU IIPOLIECCOB U PEAKIINH, CBSI-
3aHHBIE C MOTPEOICHUEM SHEPTUH.

3.2. 3arOMHHTE peaklMK CUHTE3a U PACIa/ia INIMKOTE€HA, KATAIN3UPYEMBIE PETYIATOPHBIMU
bepmeHTaMu.

3.3. OOBsiICHUTE MOJIEKYJISIPHBIN MeXaHU3M Iepexojia hocPopriiasbl U TITUKOT€HCUHTA3bI U3
HEAKTUBHOI'O COCTOSIHUSI B aKTUBHOE.
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3aoanue 4. YCBOWTE, YTO TIUKOJIN3 — CEPUS PEAKIIUN, B PE3YJIbTaTe KOTOPHIX TIIFOKO3a pac-
[1aJJaeTCs Ha JABE MOJIEKYJIbI IUPYBaTa. Y MEUTE IIUCATh ITU PEAKLIUU.

4.1. OOparute BHUMaHUE Ha TO, YTO:

— B IVIMKOJIU3€ MOKHO BBIICIUTH HECKOJIBKO 3TAIOB!

a) MOJrOTOBUTEINIbHBIN (AKTUBUPOBAHUE TIIIOKO3BI M paciiaj I0Ko30-6-pocdara Ha 1B MO-
JIEKYJIBI TIIHIepaIbaeTrua-3-gocdara);

0) TTIMKOJIMTHYECKAs! OKCHIOPEAYKIIHS (OKUCIIEHHE TIHLepaibaerul-3-pocdara 10 nupysara
B a9POOHBIX YCIOBHUSAX WIH JI0 JIAKTaTa B aHA3POOHBIX YCIOBUSX);

— OOJBIIMHCTBO PEAKIINI MIMKOIN3a, 32 UCKIIOYCHUEM TPEX, 00paTUMBI,

— BCE MPOMEXKYTOUYHBIE MPOIYKTHI HAXOAATCS B GOCHOPUITMPOBAHHOM COCTOSHUH;

— HUCTOYHUKOM QocdaTa mpu raukonuse spisercst ATO;
obpazoBanue AT® mpu rIUKOIU3E HUIET MyTeM CyOCcTpaTHOro (pochopriInpoBaHHsL.
4.2. CpaBHHTE TJIUKOJIU3 CO CIIUPTOBBIM OPOKEHHEM, YCTAHOBUTE CXOJCTBO M PA3INYHSL.

IIpoBepbTe Bamm 3HaHUSA (CAMOKOHTPOJIb YCBOCHHS T€MbI)

3aoanue 1. Y GOIBHOTO, CTPAAAIOIIETO SHTEPOKOIUTOM, MOCIE MpPHEeMa MOJIOKa MOSBHIUCH
auapest, KoJuku, MmereopusM. C HeJJOCTaTKOM Kakoro (hepMeHTa 3TO CBA3aHO?
A. Amunassl.  b. Caxapassl. B. Jlakrazel. ['. Manberassl. /I, 'mukoreHcUHTA3bI.

3aoanue 2. Yacth MOCTYNUBIIEH B OPTaHU3M TJIFOKO3bl OTKJIQ/IBIBACTCA B BUJIE TJIMKOTEHA.
Kakoii pepmeHT yyacTByeT B ero cuHTe3e?

A. T'moko30-6-docdartasa. b. ®ocdopurnaza. B. I'nuxorencuHTasa.

I'. a-1,4-I nuko3ugasa. . a-1,6-' muko3ugasa.

3aoanue 3. I'moko30-6-pochatr — ocHOBHas akTHBHas (opma riroko3bl. Kakod ¢depmeHT
y4acTBYeET B ee 00pa3oBaHUU?

A. T'moko30-6-docdaTnernaporenasa. b. I'ekcokunasza.

B. I'moko30-6-ocdaraza.

I'. I'mroko30-1-pocharypununrpanchepasa.

J1. @ocdormokomyTasa.

3aoanue 4. B rimkonu3e IMEIOTCS PEAKIINH, TPUBOAIINE K 00pa30BaHHIO MAKPOIPTUIECKUX
coenHeHui. BbIOpHTe Takyro peakiuio.

A. ®ochoaroKcHaIeToH <> MmIepaibaerua-3-gocdar.

b. 3-®ocdornunepat <> 2-pochorauuepar.

B. IIupyBar <> nakrar.

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

N. I'mroko3a — r1F0K030-6-docdar.

3aoanue 5. I3BeCTHO, YTO B IJIMKOJIM3€ UMEIOTCS peakliu, CONpsbKeHHbIe ¢ cuHTe3oM AT
nyTeMm cydcrparHoro ¢pochopunrpoBanus. Haligure Takyto peakiuo:

A. Tnroko3a— TIok030-6-ocdar.

B. ®pykTo30-6-pochar — ¢pykro30-1,6-gudocdar.

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

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

J1. ®ocdoenonmnupyBar — nUpyBart.

3adanue 6. B omgHoii u3 peakuuii raukonmsza obpasyercs HAJIH'H'. Kakosa ero cyanba B
aHa’pOOHBIX YCIOBUIX?

A. YyacTByeT B IpeBpallleHUH MajaTa B OKCAIOaIeTar.

b. Mcnonp3yeTcs 17 BOCCTaHOBJICHHS OKCaloaleTara.
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B. SIBisercs HCTOUHUKOM DIIEKTPOHOB U H 1711 AbIXaTenbHOM e,
I'. IIpeBpamaer nupyBar B JIAKTAT.
J1. Ucnonb3yetcs B cyocTpaTHOM (PoCcHOpUIUPOBAHHH.

OTtBeThI K PCIICHUTIO 3agaHui

/Jlna camonpoeepku ucxo0nozo ypoeHsa 3HaAHUIL:
1)1-b;2-B;3-A;4-T. 2)b,B,T.

JladbopaTopHnasi padora (60 MUHYT)
HNHCTPpYKIUA K IPAKTHYECKOMY 3aHATHIO

Cnupmoesoe opoicenue

CrmpToBoe OpoxeHre — (PepMEHTATUBHBIN MPOIIECC paciiajia MIFOKO3bI C 00pa30BaHUEM ITH-
JIOBOTO CIIUPTA U YIIIEKUCIIOTO rasa:

CeH1206 — 2C2HsOH + 2CO:s.

[Iponecc rimkonu3a u OpoKEHHUE MPOTEKAIOT OJJMHAKOBO 10 00pa30BaHUsI MTUPOBUHOTPATHOM
KHCIIOTHI C BBIZICTICHUEM TeIia U oOpa3oBaHueM ABYX MoJekysn AT®. B anaspoOHBIX yCIOBUSX MO
JeHCTBHEM APOXKeBOH AekapOokcminasel (TI1D) mupoBUHOTpagHAS KUCIOTA ACKAPOOKCHIUPYETCS
U MPEBPALIACTCS B YKCYCHBIN albJeru/l, KOTOPbI BOCCTAHABIMBAETCS B 3THJIOBBIN CIIUPT MOA ACH-
CTBHEM aJIKOTOJIbJICTUAPOT€HA3HI.

Ilopsaook evinonnenuss pabomol

1. ITpoOupky Ha 1/3 3amOJTHSIOT PACTBOPOM APOKKEH, JOMUBAIOT JOBEPXY 5% pacTBOp Iiro-
KO3BbI U 3aKPBIBAIOT KOPKOBOW MPOOKOI CO CTEKIIIHHOM TpyOKoii. Takoii OpoIuIbHBIN armapar mo-
MenraloT B tepmoctaT npu 37°C Ha 30-50 MuHYT (B 3aBUCUMOCTH OT AKTUBHOCTH (DEPMEHTOB
aposxoxkeit). Korna B mpouecce 6poskeHust MpOU30H/IeT HAKOIUIEHUE ra3a B BEpXHEH dyacTu mpooup-
KH, IPOJICIIBIBAIOT KaueCTBEHHbIE peakiuu Ha CO2 U criupT.

2. O6Hnapyxenue CO2 B Opommnbnblii anmnapar HanuaioT 10% pactBop NaOH moutu 1o
KpaeB MPOOUPKU U, 3aKPbIB OTBEPCTHE OOJBIINM HaJIbLIEM, [IEPEMEILLIUBAIOT €€ COAEPKUMOE. YTiie-
KHCJIIBIH ra3 MOIJIOIAETCs MIEJI0Ubl0, CO3/1aBasi BAKyyM, M HaJIell IPUCACBIBAETCS K OTBEPCTHUIO MPO-
OMpKH.

3. OOHapysxeHHe STHIOBOro cnupta. COMPT MOXKHO OTKPBITH C IMOMOIIBIO PEAKIIMU MOTy4de-
HUs Hogodopma:

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

st 3TOTO OKOJIO 2—3 MJI KHAKOCTH M3 OPOIUIIBHOTO ammapara oTQUIbTPOBLIBAIOT B IPO-
OUpKy, 100aBIAIOT HECKONIbKO Kanenb 10% pacTBopa HoJa 10 MoTydeHHs! )KeJITOro OKpalIuBaHus U
HarpeBaroT, He JOBOJS /10 KUIEHUS, B TUIAMEHU CHUPTOBKU. Yepe3 HEKOTOpOoe BpeMs OLIYIAeTCs
XapaKkTepHbIi 3anax Hoaodopma.

BriBoa:

Iloonuce npenooasamens:
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10. TEMA: TYTA METABOJIN3MA IIMPYBATA. IJTIOKOHEOT'EHE3. ADPOBHBIN
PACITAL I'/TFOKO3b1 10 KOHEYHBIX TPOAYKTOB (CO2 1 H20).
KO/IMYECTBEHHOE OIIPEJAEJIEHHUE I''ITIOKO3bI B KPOBHU

AKTYaJIbHOCTbH T€MbI

W3yuatoTcsi neHTpalIbHbIEe MMYTH, 00ECIIEUNBAIOIIIE CBA3b aHA0OIM3Ma U KaTa0oau3mMa, myTH,
B KOTOpbIE BOBJICUEHBI OCHOBHBIE MUIIIEBbIE BellleCTBa (YIJIeBObI, OeNkH, kuphbl). [loHMMaHue 3Ha-
YCHHSI IICHTPATBHBIX METAOOIMUECKUX MyTeH, a9pOOHBIX MPOIECCOB OOMEHA TIIFOKO3BI JIJIsl SHEPTO-
o0ecriedeHrs KJIETOK Pa3IMYHBIX OPraHOB IMO3BOJISET MOHSTh MEXaHU3Mbl HapylleHUs (DYHKUUN
OTACJ/IbHBIX OPraHOB WM CHUCTCM IIPU TOPMOXCHHUH IOTUX HNPOLCCCOB (I‘I/IHOI‘HI/IKGMI/I‘-IGCKaSI KOMa,
uieMusi 1 MHGApKT MHOKapaa U JAp.). B MenunuHCKON MpakTHKE HEKOTOPBIE MPOMEKYTOUYHbIE
MPOAYKTHl ATUX ITYTeH HCHOIB3YIOTCS M KOPPEKLUUU METa0OIMYeCKUX HapylmIeHUH (JIMMOHHas
KHCIIOTa, HUKOTUHAMM/JI, KOKapOOKcuiia3a, KOMIOHEHTHI aJIeHUIOBOM cucTeMbl U Ap.). Conepkanue
TJIFOKO3BI B KPOBU — OCHOBHON OMOXMMHYECKHUI MOKA3aTelh COCTOSHHUS YIIEBOJHOTO OOMEHa B
opranuzme. OTKJIOHEHHE €r0 OT HOPMBI MPOUCXOAUT MpH pAne 3aboneBaHuil. Ha 3ansaTum u3yua-
OTCA MEXaHHU3MbI IOAJACPKAHNA HOPMAJIBLHOI'O YPOBHS I'NTFOKO3bI B KPOBH.

ean 3ansaTus

3akpenuTh 3HaHUS 0 myTsAx npespaiuenus [IBK B kierkax B 3aBUCUMOCTH OT HEPreTHYECKO-
ro cTaryca U 0OCOOCHHOCTEH OKMCIUTEIHHOTO METa0oM3Ma KIETOK, O IIFOKOHEOTeHE3€ KaK BaXK-
HOM TIpoIlecce MOAJIepKaHus YPOBHS IIIOK03bI B KpoBH. ChOpMUPOBATH MPEACTABICHHE O B3aUMO-
CBSI3U IEHTPAJIBHBIX MyTell MeTabonu3Ma ¢ a’3pOoOHBIM IIMKOIM30M. OBJIaIeTh TIIFOKO300KCHIA3-
HBIM METOJIOM KOJIMYECTBEHHOTO ONPECICHUS TIIFOKO3bI.

TpeGoBanus K HCXO0AHOMY YPOBHIO 3HAHMI

na nonnozco yceoenus memvt HeOOX0OUMO NOGMOPUIMD U3
— OuoopzanuuecKoil Xumuu:

* peaKkLUHU OKUCIUTEIBHOTO JeKapOOKCUIMPOBAHUS O.-KETOKHUCIIOT;

*  peakIuH albJ0JbHONW KOHACHCALNN;

* [PUPOJHBIE MAKPOIPIHUECKUE ALMIIHPYIOIINE PEareHThl;
— OuonocuuecKou xumuu:

* TKaHEBOE JIbIXaHUE, CyOCTpaThl, MEXaHU3M;

*  TJIMKOJIW3,

= OKucaHuTenbHOe AekapOokcunnponanue [1BK;

*  IMKJI TPUKapOOHOBBIX KUCIOT.

JlJ1si NpOBEPKHU MCXOAHOI0 YPOBHS 3HAHMI BBINOJHHUTE CIEAYIOIINE 3aJaHUs:

3aoanue 1. IlogoGepute Kk KaKI0My (EpMEHTY COOTBETCTBYIOIIMM KOEepMeEHT:

1. HAIHH" — nerunporenasa. A. DAL

2. QH2 — neruaporenasa. b. I'em.

3. lluroxpoMokcuiasa. B. ®MH.

4. Manaraernaporesasa. I'.Tem, Cu™.

5. CykuuHaTAeruiporeHasa. . HAI'.
E. HA1D".

3aoanue 2. YkaxuTe, B KAKUX PEAKIHUAX TIHKOJIN3a UCIOIb3YeTCs, a B KAKUX CUHTE3UPY-
erca ATO:

1. 2-®I'K « OEIIBK. A. Ucnonszyetcst AT® xak morop gochaTHOM rpynbL.
2. 3-OTI'A « 1,3-]10T'K. b. Cunresupyercsa ATO.
3. ©p-6-p — dp-1,6-d. B. Peakuus He cBsi3aHa ¢ 3aTparoil uiau cuHTe3oM ATO.

4. ®EIIBK — IIBK.
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5.T'n — rn-6-¢.
6. 1,3- I1OI'K « 3-dI'K.
7. ©p-1,6-0P «>3-OI'A + DJIA.

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

1. 'ekcokunasza. A. OkcuaopeayKTasbl.
2. Anpnomnasa. b. JIna3el.

3. ®ochodpykToknHa3a. B. JIura3sr.

4. ®ochornumeparkuHasa. I'. Tpancdepassbl.

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

6. Enonasa. E. N3omepa3sbl.

7. IlnpyBaTkuHa3a.
8. TpuozodochaTuzomepasza

3aoanue 4. 3aoMHUTE, YTO a3pOOHBIN pacna INII0KO3bl — 3TO MPOLECC MOJIHOTO OKUCIEHUS
ee 10 CO2 u H20. OH BKiIIOUaeT peakuuu a3poOHON AUXOTOMHUHU (CPaBHUTH C aHAIPOOHOM) U TO-
ClIeyIolllee OKHCICHUE IMpyBaTa B 00IEM IyTH KaTabosin3ma.

4.1. HanumuTe peaknyu, KaTalIW3UpyeMble OTACIHHBIMH (EpPMEHTAMHU MHPYBATACTHIPOTe-
HA3HOT'0 KOMILJIEKCA.

4.2. Onpenenure konudectBo Mosed AT®, cunTezupyeMoe 3a cueT AerupupoBanus 1 Mois
[IBK. dns atoro:

a) HAHMIIUTE CyMMapHOE YpaBHEHHE OKUCIUTEIHLHOTO IeKapOOKCHINPOBAHMS,

0) IOKaXXUTE MyTh OT BOCCTAHOBJIEHHOT0 KO(EepMEHTa JJ0 KUCIOPO/a;

B) BCIIOMHHTE ompeaeieHne koddduuuenra GpocopunrnpoBanus u paccuuTaiTe ero ajs 3To-
ro mpolecca.

3aoanue 5. BcnoMHMTE MOCIENOBATEIbHOCTh PEAKIUM, COCTABISIOLIUX ILUTPATHBIA LUK,
Ha3BaHHE (PEPMEHTOB, KAaTATH3UPYIOUINX ITH PEaKINU, U UX KOPEPMEHTHI.

5.1. Ucnonp3yst cxeMy cBsi3u 00Iero mMyTy Karadojm3Ma ¢ IeNbi0 TKAaHEBOTO JbIXaHUs, TIPO-
CIIeIUTE MYTh BOJOPO/Ia OT OKUCIISIEMBIX CYOCTPATOB K KUCIOpoAy U oreHuTe Boixoa ATd nns ot-
JIENIbHBIX PeaKuil 1 0011ero MyTy KaTaboanu3Ma B LEJIOM.

5.2. [loacraBbTe B ypaBHEHHE COOTBETCTBYIONINE KOAIPDUITUEHTHI:

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

Hns sToro:

a) HalluTe Ha cXxeMe CBA3M OOLIero MyTH KaTaboju3Ma ¢ IeNbl0 TKAHEBOTO JbIXaHUS peak-
1IMHU, B KOTOPBIX MPOUCXOTUT AEKapOOKCHINPOBAHUE, BHIITUIINTE Ha3BaHUS METaO0JIUTOB, KOTOPHIE
NeKapOOKCUITUPYIOTCS;

0) HaliAuTe HA CXEeME pPeaKIMK JETUIPUPOBAHMS U BHITUIINTE HA3BaHUS IEPBUYHBIX JOHOPOB
BOJOPOJA;

B) HailuTe Ha cXeMe KOMIIOHEHTHI JbIXaTeNIbHOM LIeMu, Ha KOTOpPbIE MOCTYMaeT BOJIOPOA OT
MIEPBUYHBIX JOHOPOB;

I') paccTaBbTe KO3 (HULIMEHTH B YypaBHEHHUU.

Hpaeu]leOCWlb pemeHuzZ npoeepsvnie, conocmaeue Uux ¢ omeeniamu.

Bonpocs! quis1 06cyxneHust

1. Ilupysar kak ueHTpanbHblii Merabonut. [Tyt npespamenus [IBK B 3aBucumoctu ot
HHEPreTUYECKOr0 CTaTyca U 0OCOOEHHOCTEH OKUCINTEIBHOTO METa00In3Ma KIIETOK.
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2. BoccranoBnenue nupyBara B JakTaT (peakmus, uzodepmentsl JI/I', Ha3HaueHHE peak-
uuit), muka Kopu. Ytunuzanus nakrata KI€TKaMH.

3. T'mokoneorenes (Ha3HaueHHeE, CyOCTpaThl, KIIOUEBbIE peaKIMU U (HEPMEHTHI, peryJisius,
SHEPro3arparthl).

4. AnpoGHoe okucienue roko3sl 70 CO2 u H2O (3Tamsbl, conpsbkeHre ¢ MPOILeccoM OKHC-
muTeNbHOTO QochopumupoBanus, SJHepreTuka). UemHOUHbIE MEXaHU3MBI TPAHCIIOPTA IUTOILIA3Ma-
tuueckoro HAJIH'H™ B mutoxonapuro.

Jluteparypa 1Jisi HOATOTOBKH
1. bBuonoeuueckas xmmms / B. K. KyxTa [u nip.]. Mocksa : birom ; Musck : Acap, 2008. C. 172-182.
2. Buonoecuueckas xumus / A. J1. Taranoswd [1 ap.]. MusCk : Bem. mk., 2013. C. 134-142.
3. Koncnexm nexkuuit.

3aganus 1J151 CAaMOCTOATEILHON padoThI

3aoanue 1. Beryuure:

a) peakiuu cuHTe3a roko3bl u3 [IBK (ymeTs nucats);

0) (hepMeHTHI TIIOKOHEOoreHe3a (00paTUTh BHUMAaHUE Ha KIIIOUEBbIe (PEpPMEHTHI);
B) OCHOBHBIC CyOCTPATHI M ITyTH WX BKIIOYCHHS B TITFOKOHEOTCHE3.

3aoanue 2. OOpa30BaBIIMICSA B CKEIETHBIX MBIIINAX JIAKTAT Hapsaay ¢ auddysueir B KpoBb
OKHCIIIETCS B CAMHX MHOIIMTaxX B a’pOOHBIX YCIOBHAX. YKKUTE OTalbl OKUCICHHS JIaKTaTa W
’HEpreTudecKuii amaHc 3TOro mpouecca.

Hpa6uﬂbHOCWZb pemeHuﬁ npoeeponie, conocmaeue ux ¢ omeemamul.

IIpoBepbTe Bamm 3HaHUSA (CAMOKOHTPOJIb YCBOCHHS T€MbI)

3aoanue 1. Ckonpko Moseit AT®D MOxKET CHHTE3UPOBATHCS TIPU OKUCICHUH 1 Mo cyOcTpa-
Ta B yKa3aHHBIX PEAKIIUIX:

1. [upyBatr — CO2 + H20. A. 2,5 MOIb.
2. Auetnii-KoA — CO2 + H20. B. 4 monb.

3. I[TupyBar — aunerun -KoA. B. 10 moub.
4. Cyknunar — LYK. I'. 12,5 momnsb.

3aoanue 2. HazoBuTe (PepMEHTHI, KaTaTU3UPYIOIINE CIEAYIOIINE PEAKLIUU:
1. Oxkcanoanerar + anetmin-KoA + H,O — nutpar + HS-KoA.

2. Uzonurpar + HAI™ — a-ketormyrapar + CO2 + HAJTHH".

3. Cykuuann-KoA + I'I1® + H3PO4 < cykuunar + I'TO + HS-KoA.

4. dymapar + H20 < manar.

A. @ymaparruaparasa. b. Ilurparcunrasa.

B. Cykunnann-KoA-cunrerasa. I'. M3ouuTparaeruaporeHasa.

3aoanue 3. I'moxoHeoreHe3 — (hepMEHTATUBHBIN Mpolecc, UMEIOLIN HeoOpaTuMble peakx-
uuu. Beidepure pepMeHT, yuacTBYIOIINUNA B OTHOM U3 HUX:

A. I'ekcoknHa3za. b. IlupyBatkapOokcuiiasa. B. Jlakratneruaporenasa.

I'. IImpyBatnerunporenaza.  [l. [lupyBarnekapOokcuiiasa.

3aoanue 4. B ob6pazoanun anetmin-KoA u3 nupyBaTta ydacTByeT MyJIbTU(HEPMEHTHBIN KOM-
iekc. Beibepute kohepMeHThl, HEOOXOUMBbIE [T PabOThI ITOr0 KOMITJIEKca:

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

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

J. DA, HS-KoA, TII®, HAT".
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3aodanue 5. B roKoHEOreHE3e UMEIOTCSI He0OpaTuMble peakiuu. Beidbepute U3 nepedynciieH-
HBIX HEOOPaTUMYIO:

A. ®pykT030-6-hochar — roK030-6-hocdar.

b. 2-®ocdormuuepar — 3-pochormunepar.

B. Jlaktat — nupysar. I'. [TupyBar — ¢ocdoenonmnupysar.

. ®ochoanokcuaneTon — raunepanbaerua-3-gocedar.

3aoanue 6. B mpolecce cHMHTE3a IIIOKO3bl U3 MUpyBarta 3aTpaduBaercs >Heprusi. CKOJIbKO

Mmouteii AT® HeoOX0IUMO ISl 3TOTO METa0OINIECKOTO MTyTH?
A.2 ATO. b. 4 ATO®. B.6 AT®. T.5ATO. H.7 ATO.

OTBeTHI K pelieHUuI0 3aJaHuil

Jna camonposepku ucxo0Hozo 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—(1-5b;2-B;3-T;4-T1;,5-A;6-b;7-T,8-E).

Jlna camocmoamenvuoii pavomot: 2 — 15 ATO.

JlabopaTopHnasi padora (60 MUHYT)

HNHcTpyKuus K NPaKTHYECKOMY 3aHATHIO

Konuuecmeennoe onpedenenue nuposunozpaonoil KUciomul 6 moue

[TupoBuHOrpagHast KUCIOTa — OJUH U3 IPOMEKYTOUHBIX MPOIYKTOB YIJIEBOJHOIO OOMEHa.
B ana’poOHBIX ycI0BUAX (THIOKCHUS) MUPOBUHOIPAJHAsA KUCIOTa BOCCTaHABIMBAETCS B JakTar. B
a’pOOHBIX YCJIOBUSX MUPOBUHOrPAIHAS KUCIOTA MOJ BIMSHUEM MHUPYBATAETHAPOT€Ha3HOTO KOM-
miekca (kodpepmentsl: TII®, nmunoesas kuciaora B Buae amuaa, KoA-SH, HAJT, ®AJT) B pe3yib-
TaTe OKHCIUTEIHHOTO IeKapOOKCHIMPOBAHUS TpeBpamaeTcss B aneTwi-KoA, KOTOpbIi B HuKIe
Kpe6ca okucnsercs 1o CO2 u H20.

3a cytku ¢ mouoii Beiiernsiercst 113,7-283,9 mxmons/cyT (10-25 Mr) mupoBHHOTPAIHON KUCIIOTHL

Ilpunyun memooa. IlupoBuUHOTpagHas KHUCIOTAa, B3aUMOJCHCTBYS C 2,4-TUHUTpOdEHUI-
TUAPA3UHOM B MICIIOYHOU cpefie, oOpasyeT 2,4-TuHUTPODEHUWITHAPA30Hbl THPOBUHOTPAHON KHUC-
JIOTHI JKEITO-OPaHKEBOI'0 IIBETA, MHTEHCUBHOCTh OKpAIIMBaHMUS KOTOPBIX MPONOPLHOHATIbHA KOH-
LEHTPALUU TUPOBUHOTPAHON KUCIIOTHI.

Xoo pabomwi. bepyT 2 npoOupku: B KOHTpoJibHYI0 HamuBaroT 1 ma H20, a B onbiTHyro — 1
MJI MOYd. 3areM B 0o0e mpoOupku mpuiauBaroT 1mo 0,5 min 2,4-auHUTPO(PEHUITHIPAa3UHOBOTO p-pa U
ocTaBysA0T Ha 20 MUH IpU KOMHATHOM Temmeparype. [locie 3Toro B kaxayro npoOoupKy 100aBis-
10T 110 5 M1 0,40 NaOH u yepe3 10 MUH KOJIOPUMETPUPYIOT ONBITHYIO TPOOY MPOTHUB KOHTPOIBHON
poObI Ha peakTUBHI (KIOBEThI 10 MM), ¢ 3€7€HBIM CBETO(DUIBTPOM.

Pacuer npoBoasT 10 roToBOMY KalnOpoBouHOMY rpaduky. HaliieHHyt0 BeIMUUHY YMHOXa-
10T Ha cyTouHbIi nuype3 (1500 mi ans myxkuud 1 1200 M1 U1 )KEHIIMH) U TIOTYYaloT CoJep:KaHue
MMPOBUHOTPAAHON KHCIOTHI B cyTrouHod Moue. Koapduument nepecuera B eaununs CU
(Mxmonb/cyT) — 11,4,

Pe3yabTaTni: D=
Pacuér:
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Knunuko-ouaenocmuueckoe
snauenue. Tlpu aBuTaMuHO3€¢ W TumnoBu- 0,5
TaMHHO3¢ B1 B KpOBU M APYruX TKaHSX,
0COOEHHO B MO3re, HaKaIlJIUBaeTCs
0OJIBIIIOE KOJUYECTBO MHUPOBUHOTPATHOM
KHCIIOTHI U YBEITMYMBACTCS €€ BBIJCIICHUE
¢ Mouoil. CozepkaHuEe ATOM KHUCIOTHI B 03
KpPOBH BO3pacTaeT MpH caxapHOM Juade-

T€, CepACYHON HEIOCTATOYHOCTH, THIIEP-

byHKIIUU runogpuzapHo-agpeHanosoi 0,2
cucteMbl. KoaumdyecTBo mNHPOBUHOTPA-
HOM KHUCIIOTHI YBEIMYMBACTCS MOCIIC BBE-
JICHUsI HEKOTOPBIX JIeKapCcTB — KaMo-
pBI, CTpUXHWHA, aapeHanuHa. [lpu
HapKO3€ COJIep)KaHUE AITOM KHUCIOTHI B 0

KpPOBU CHUKAETCH. | i } C merfey
10 20 30

0,4

0,1

BriBoa:
KanubpoBounsiii rpadk 3aBUCHMOCTH BEJIMYUHBI ONTHYECKOM

mwioTHOCTH pactBopa (D) ot xonnenTpannu [I1BK B mpobe

Iloonucwe npenooasamens:

11. TEMA: BTOPUYHBIE ITYTU OBMEHA TI'/TFOKO3bl. METABOJIN3M 3TAHOVJIA.
BJIMAHUE ONNPEAEJIEHUE COAEPXKXAHUSA T'JIIOKO3bI B KPOBU

AKTYaJIbHOCTDb TeMbl

ITenrozodocdatusiit myts (IIPIT) U TIFOKYpOHOBBIN MyTh OOMEHA TIIIOKO3bl HE MPUBOJAT K
cuaresy AT®. OHHU BBINOIHSIOT ClIeyIoNKe TiaBHble GpyHkimu: 1) obpazosanue HAJIOHH' s
BOoccTaHOBUTENBHBIX cuHTE30B (I1DII); 2) obecnieuenne prnb030ii CUHTE3a HYKJICOTUAOB U HYKJIECH-
HOBbIX KucnotT (IIDII); 3) o6pa3zoBaHre MITIOKYPOHOBOW KUCIOTHI JUIsl CHHTE3a TeTepOILIhCcaxapu-
JIOB COEJMHUTEIbHOM TKAaHU M JETOKCHKAIUK MPOAYKTOB MeTabosM3Ma U KCEHOOMOTHKOB (dyXKe-
POJIHBIX BEIIECTB) B MEYEHM IIYTEM HUX CBS3bIBAHUS U BBIBEICHHUS B BUJIE TIIIOKYPOHUIOB (TJIIOKY-
POHOBBII ITYTh).

Henocratounocts psiza ¢pepmentoB [1PII — npuumna remonusza s3putpouuToB. ToT ¢akr,
YTO aCKOPOMHOBAs KMCIOTa — HE3aMEHUMBIH KOMIIOHEHT MUIIH Y MOPCKUX CBUHOK U IPUMATOB (B
TOM YHCJI€ U YeJIOBEKa), OOBSICHIETCSI OTCYTCTBHEM OJIHOTO U3 (DEPMEHTOB CHHTE3a 3TOr0 BUTAMU-
Ha U3 T'yJIOHOBOM KUCIOTHI (y OOJIBIIMHCTBA APYTUX MIEKOMUTAOLINX OH €CTh).

3HaHue 0COOEHHOCTEN 0OMEHA dTaHOJIa B OpraHU3Me HEOOXO0IMMO ISl TOHUMAaHHUS TTaTOTeHe-
3a aJIKOr0JIN3Ma U OCHOBHBIX IIOJIXOJI0B K €0 TE€paNHH.

KoHueHnTpanus riroko3sl B KpOBU MOIEPKUBAETCS Ha IIOCTOSTHHOM YPOBHE M HAXOJAUTCS MOJT
CTPOTMM F'OPMOHAJIbHBIM KOHTPOJIEM. B CBSI3U ¢ 9TUM NaTOJI0rMYECKHE U3MEHEHHSI CO CTOPOHBI IH-
JOKPUHHOM CHUCTEMBI HEPEIKO COMPOBOXKIAIOTCS HApYIIEHWEM U yriieBoJHOro oOMeHa. Tak, Hefo-
CTaTOK MHCYJIMHA MPUBOAUT K TUNIEPIIIMKEMUHN U CaxapHOMY JHaleTy.

Iean 3ansaTHA

CdopmupoBaTh npeAcTaBIeHUE O 3HAYEHUHU MEHTO030(0Cc(aTHOrO U TIIFOKYPOHOBOTO IyTeH
MPEBpAIEHHs] TJIIOKO3bl; H3yYUTh METa0O0JIM3M 3TAaHOJa; YCBOUThH POJIb TOPMOHAIBHON PErYISLIUN
oOMeHa YTJIeBOJIOB B MOAJCPKAHUN KOHIICHTPAIIUH TIIFOKO3bI B KPOBH JUISI YMEHUSI HHTEPIIPETUPO-
BaTh XapakTep OMOXMMUYECKUX HAPYIIEHUH Y OOJIbHBIX MPH MMAaTOJIOTHH YTIIEBOJAHOTO OOMEHa.
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TpeOoBaHMsl K HCXOAHOMY YPOBHIO 3HAHUI
na nonnozco yceoenus memvi HeOOX0OUMO NOBMOPUMND U3

— OU00Op2anuUYeCcKOoU XUmMuU:

* CTpPOEHHE M CBOICTBa pHOO3BI, 1€30KCUPUOO3bI, TalaKTO3bl, (PPYKTO3bI, TITIOKYPOHOBOMH
KHUCJIOTHI;

*  pEaKLMH alabJOJIbHOW KOHJACHCALINY;

—  HOpMAanbHOU Qu3uonocuu:

. HeprOFOpMOHaHBHBIG MCXaHHU3MBI PETYIALIUA YTIEBOJHOI'O obMeHa.

JlJ1s1 IpoBepKYU UCXOAHOI0 YPOBHS 3HAHMI BBINOJIHUTE cjeylollee 3aJaHue:

3aoanue 1. HanuimTe Ha3BaHUS YIJIEBOAOB IO/l COOTBETCTBYIOIIMMHU (hOpMyIamu:

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

Hpa€uﬂbHOCmb peuterHus npoeepovme, COnOCmasue eco ¢ Oneemom.

Bonpocs! nu1s1 06cyxneHus

1. Tlento3odocdarHbiii myTh (CyOKIETOYHAs JOKANW3allMs, STalbl, KItOUueBble ()EPMEHTHI,
MeTa0O0JIUTHI, OMOJIOTUYECKAS POJIb).

2. T'mroxypoHOBBIH MyTh (TKaHEBasg U CyOKJIETOUHAs JIOKATU3allus, MyTH MeTaboIr3Ma TiIio-
KYPOHOBOW KHCJIOTBI, OMOJIOTHYECKAs POIIh).

3. Metaboa13M 3K30T€HHOT0 3TaHoNa (TIyTH, CXeMa PeaKIIvii).

4. Perymsanus coJep)KaHUs TITFOKO3bI B KPOBH. MEXaHU3MBI PETYIIATOPHOTO JIEHCTBUS TOP-
MOHOB (MHCYJIMH, aJpeHaHH, TJIIOKaroH, TIIOKOKOPTUKOUIBI U JIP.).

Jluteparypa 1Jisi HOATOTOBKH

OcHoBHasA
1. Buonocuueckas xumus / B. K. Kyxra [u mp.]. Mockga : Buom ; Munck : Acap, 2008. C. 182-192
2. bBuonoecuyecxas xumusi / A. J1. TaranoBud [u 1ip.]. Munck : B mik., 2013. C. 142-162.
3. Koncnexm nexumii.

JonosHuTEeAbHAS
1. Jlenunoocep, A. OcHoBbl Onoxumun / A. Jlennnmkep.Mocksa : Mup, 1985.
2. Mappu, P. Buoxumus yenoseka / P. Mappwu [u ap.]. Mocksa : Mup, 1993. T. 1. C. 199-224.

3agaHusA 1JIs1 CAMOCTOSITEILHOMH padoThI

3adanue 1. PaccMOTpUTE peakivu, COCTaBISIONMEe okucauTenbHbIi dtan [IDI1. O6parute BHE-
MaHH€ Ha TO, YTO B JIByX PEAKIHUSX JETHAPUPOBAHKS B KauecTBe KodepMenTa ucnonbzyercs HAJID™

1.1. BcioMHUTE W yKa)KUTE CXOJCTBO W pasjinuus B cTpykrype W ¢ynkumsx HAJIHH' u
HAJI®HH".

1.2. 3anomuure:

a) oTnuunsa HeokucnutenbHoro stana [1PII ot okucnurensHOoro (hepmMeHTH, KOHEPMEHTHI,
oOpaTtuMocTh peakiuii). OOpaTuTe BHUMaHHE HA 3HAYCHUE OKHUCIHMTEIBHOW W HEOKHUCIUTEIHHOU
yactu [1DII;

0) nanbonee aktuBHO [IDII nmporekaer B Ie4eHHU, KUPOBOI TKAaHU, JAKTUPYIOIIEH MOJIOYHON
Kelese, KOpe HaJAIOYSYHUKOB, MTOJIOBBIX JKENe3aX, SPUTPOIUTAX, MaKpodarax.

VwMmetite 00bsicHUTE 3HaueHne [1DI] qig 3TUX KIETOK U TKaHEMN.
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1.3. O0OpaTuTe BHUMaHUE HA TO, YTO OKHCIUTEIbHBIN ITyTh 00pa30BaHUs TIEHTO3 U MyTh Ipe-
BpalIEHUsl MIEHTO3 B T'€KCO3bl (HEOKUCIHUTENIbHBIN) BMECTE COCTABIISIIOT LIMKIMYECKUM MPOIECC —
neHTo30(ochaTHbIi MUK, KOTOPBIM (PYHKIHOHUPYET, MO-BUIUMOMY, TOJIBKO B JKUPOBON TKaHH.
BeryuuTe cymmapHoe ypaBHeHHE TIEHTO30(hochaTHOTO MUKIA. HanmummTe creXnoMeTpuiecKue Ko-
3 GUITUEHTHI 17151 TPEBPAILICHHUS:

? Ilerro30-5-hocar ———— > ? rimrok030-6-docdar.

3aoanue 2. O3HaKOMBTECH CO CXEMOU TIFOKYPOHOBOT'O MyTH OOMEHa yrieBoaoB. OTMEThTe
1151 ce0sl TIIaBHBIE TPOMEXKYTOUHbIE METa0OIUTHI 3TOTO MYTH.

2.1. YmeliTe OOBSICHUTH POJIb TIIIOKYPOHOBOIO MYTH JUIA MEeYeHU U puOpo0IacToB, OTBETHTE
Ha BONPOC: KaKue M3 MPHUBEICHHBIX YTBEPKACHUH O TNIIOKYPOHOBOM ITYTH OOMEHA TIOKO3BI SIBIIS-
I0TCS CIIPaBeIIMBBIMU?

A. OGecnieunBaeT NOTPeOHOCTH renarouuToB B Y J{D-TII0KypOHOBOW KUCIOTE ISl peaKLuit

o0e3BpexnBaHus OUITUpPYyOrHA, CTEPOUIOB, JIEKAPCTBEHHBIX BEIIECTB U KCEHOOUOTHKOB.

b. MeTabonuThl TIIIOKYPOHOBOTO ITYTH MCHOJB3YIOTCS JJISi CHHTE3a MPOTEOTITMKAHOB OCHOB-
HOTO BEIIECTBA COCTUHUTENbHOM TKaHH.

B. DT0 UCTOYHUK T'yJTOHOBON KHCIOTHI ISl CHHTE3a aCKOPOMHOBOW KHUCIOTHI Y OOJIBIIMHCTBA
KUBOTHBIX.

I'. DTO MOMOMHUTENBHBIN MYTh CHHTE3a MIEHTO3.

J1. BeInonHseT Y)HEPreTUYECKYIO (PYHKITHIO.

2.2. Pa3bepurech, B ueM OylieT MPOSBIATHCA HEIOCTATOYHOCTH (hepMEHTa, IPEBPAILAIOIIETO
L-kcunynosy B D-kcuynosy.

3aoanue 3. PaccMoTpUTEe OCHOBHOHM MyTh METa0OJHM3Ma 3TUIOBOTO CIUpPTA. 3aIOMHUTE, YTO
MeTabonu3m staHona Ha 90% MPOUCXOIUT B MEUYEHH, TTOITOMY IMPH JFOO0N MaTOJIOTUH, COITPOBOXK-
Jarorieics HapynieHrneM (pyHKIUY TIeYeHU, HAOM0aeTCs CHUKEHHIE TOJICPAHTHOCTH K aJIKOT'OJIIO.

3.1. Ins oxucnenus 50 r sranona TpebGyercs Takoe ke konuuectBo HAJ[", kak u 11 oKuc-
nenus 200 r rmroko3sl. [Ipuuem oOMeH 3TaHOIa OCYIIECTBISETCS 3HAUUTEIBHO OBICTpEE, YeM OKHC-
JIEHUE TJIFOKO3bl. YUHUTHIBAs 3Ty HHGOPMAIINIO, OTBETHTE HA BOTIPOCHI:

a) KaKk M3MEHUTCS NpH IpreMe ankorons ornomenre HAJTHH® /HAJT' B knetkax neuenu?

0) KaK U3MEHUTCS B ITUX YCJIOBHUSIX KOHIIEHTPAIIMS MUPYyBaTa U JaKTaTa B KJIETKaX IMeueHu?

OTBeT MOATBEPAUTE COOTBETCTBYIOLIEH PEAKIIUEH.

3.2. OueHurte MpaBUIBHOCTH (pas3bl: NpU HpUEME aJKOrojisi OTMEYAETCS TMIIOTIMKEMHS,
[IOTOMY YTO B 3THX YCJIOBHUSAX B KJIETKAX NEYEHH CHMKACTCS KOHIICHTPALHs NMHUpyBaTa, 4To MpH-
BOJUT K CHIKEHUIO CKOPOCTH TIFOKOHEOT€HE3a, SBIISIOLIEroCs OJHUM U3 UCTOYHUKOB IVIFOKO3BI B
KpOBH.

3aoanue 4. 3anonHuTe TaONHIy, 000OMIAONMIYIO CBEJCHUS O BIUSHUU TOPMOHOB Ha OOMEH
YTJIEBOJIOB, BHIOMpAsi TPABUIIbHBIE BAPUAHTHI OTBETOB U3 MIPUBEACHHBIX HUXKE.

L'opMoHa/ibHas peryasiiusi KOHUEHTPAIMHU [JII0K03bl B KPOBH

Bausinue
Mectro | Xumuueckas
Ha3panue Tkanu- BimsiHue Ha nponeccsl HA KOHLIEHTP.
CHHTE3a npupoaa
rOpMOHA MUILIeHH 0o0MeHa yIJIeBOJI0B IJTI0KO03bI
rOpMOHa rOpMOHa
B KPOBH
Wncynun
AnpeHanvH
I'rokarox
Kopruszon

*  DTH TOPMOHBI CUHTE3UPYIOTCS:

— O-KJIETKaMU OCTPOBKOB JlaHTrepranca moxeny104Homn xKene3bl;
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— KJIETKAMH KOPKOBOTO CJIOS HAAIIOYEUYHHUKOB;

— KJIETKaMH MO3TOBOTIO CJ10s Ha\IIOYEUYHHUKOB;

— B-kierkamu ocTpoBKOB JlaHrepranca moaKery109HOM Kele3bl.

* Jlo XMMHYECKOH MPHUPOJIE MPEACTABIISAIOT COOOH: OETIOK; MOJMIENTH; TPOU3BOAHOE TUPO-
3MHA; CTEPOUL.

TKaHU-MUILEHHU JJI STUX TOPMOHOB: II€UE€Hb; MbIIIEUHAs TKaHb (TJa/Kasi, 0NEPEYHO-10JI0-
caras); )KUpoBas TKaHb.

» KoHueHTpanys MIF0KO3bl B KPOBU 3aBUCUT OT CKOPOCTH CIIEIYIOLIUX IIPOLIECCOB: MOCTYII-
JIEHHWE TJIIOKO3bl M3 KULIEYHHKA B KPOBb, CHHTE3 IJIMKOI'€Ha; MOOWJIM3ALUs TJIMKOI€HA;
IJIFOKOHEOT €HE3; ITOCTYIIICHUE TVIFOKO3bI U3 KPOBU B KIIETKHU.

4.1. 3anoMHHUTE KOHLEHTPALMIO IJIIOKO3bl B IUIa3Me (ChIBOPOTKE) KPOBH B HOpPME —

3,9-6,1 MMOIIB/II.

4.2. [lonbepute COOTBETCTBYIOIIUE APl TOPMOH — MEXAHU3M JIEHCTBUSL:

1. Kopruson. A. AxTuBalMs aJeHUIATIUKIIA3bl — MOBBIIEHUE YPOBHS HAM® B Kiet-
2. Anpenanus. Ke — aKTHUBalMs MPOTEUHKUHA3bl A — docopunrpoBanue HEepMEHTOB,
3. HUucynun. Yy4acTBYIOIIMX B 0OMEHE TJII0KO3bl, U U3MEHEHUE UX aKTUBHOCTH.

b. Yckopenue TpaHcmopTa IiatoKo3bl yepe3 MeMOpaHbl KIIETOK-MHIIIEHEH,
akTuBanusa GocoauscTepassl U CHIKEHHE YpoBHS TAM® B KIleTKe.
B. Unaykuus cuntesa (pepMEeHTOB HA TEHETUYECKOM YPOBHE.

HpCIGZ/lJleOCI’I’Ib pemeﬂuﬁ npoeepbnie, conocmaesue ux ¢ omeemamul.

IIposepbTe Bamu 3HaHUSA (CAMOKOHTPOJIb YCBOCHHUS T€MbI)

3aoanue 1. Tnamunmmpodochar — HeoOXxomumbIii KodepMeHT 1yt cnenyroiero gpepmenta [1DIT:
A. Dnimmepasa. b. Tpancanbpaoinasa. B. HU3omepasa.
I'. Tpanckeronasa. . Jeruaporenasa.

3aoanue 2. IlpuMeHeHHE HEKOTOPBIX JIEKAPCTBEHHBIX MPENapaToB MOXET BBI3BATh I'€MOJIN3
SPUTPOLIUTOB, CHIDKEHUE CO/IEPKAHUSI TeMOTJI0O0MHA B KPOBH, KENTYXY (JIeKapCTBEHHAs! FEMOJIUTH-
yeckasg aHeMusi). [IpuunHOM sBiIseTCS HapylleHHE B SPUTPOLMTAX PEAKLUU BOCCTAHOBICHHS IU-
cynab(GuIHON (HOPMBI IITyTaTHOHA B CYJIb(OTUAPUIBHYIO:

[-S—S-I' + HAI®HH' —— 2 I-SH + HA1®".

BoccranoBnennsiii  miyratioH (I'-SH) — HeoOxomumblil (akTop Aisi BOCCTaHOBICHHUS
SH-rpynn B remoryioOuHe, noajiepkaHuss HOpMaJIbHOW (OPMBI SPUTPOLIUTOB, CTAOMIN3ALUHN KIle-
TOYHON MeMOpaHsbl U T. 1. Henocratounas akTuBHOCTh Kakux (pepmenToB [1DII moxer ObITh mpu-
YUHOI 3a001eBaHNA?

3aoanue 3. Metabomutsl [TIOI1 MoryT OBITH HCTIOTB30BAHBI TSI CHHTE3A!
A.HA". b. ®AJI. B. YT®. I'. Koepmenra A.
. dKupHbIX KHACIIOT. E. [1o10BBIX TOPMOHOB.

3aoanue 4. Y 601bHOTO XpOHUYECKHUI renaTUT ¢ MpU3HAKaMU TIEY€HOYHON HEJOCTaTOUHOCTH.
Ha npueme y Bpaya OH CIIpalIMBaeT, KaK 4acTO MOXET yMOTpeOsITh COUPTHBIE HAMUTKU. UTO OB
BBI TOCOBETOBAI 00JIbHOMY? OOOCHYITE CBOM OTBET.

3adanue 5. Kodpenn unrnéupyer 3',5'-bocdomuscrepasy, npespamaromyo tAM®D B AM®.
Kakoit u3 nepeuncineHHbIX 3G peKToB OyaeT HaOI01aThCs Mocie Bo3AeicTBUS KodernHa?

A. CHI>XKEeHME aKTUBHOCTH IPOTEUHKUHA3BI A B IICYECHH.

b. CHmxeHue akTUBHOCTU MPOTEUHKUHA3bl A B MBIIIILAX.

B. IloBbImeHre akTHBHOCTH MMAPYBATKUHA3BI B TICUCHH.

I'. CHMXeHUE aKTUBHOCTHU TTIMKOTEHCUHTA3bI B TICUCHH.
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3aoanue 6. bormpHOM caxapHbIM 1Ua0ETOM IOCE UHBEKIIMN MHCYJIMHA HE CMOT CBOEBPEMEHHO
noects. Ha pabote ero coctosiHue pe3ko yXyIamuiock. Bpad ckopoil moMOIIM MpyU 0CMOTPE OTMEYAET
0ecroKoiicTBO OOJBLHOr0, OJIEAHOCTh U BIAKHOCTh KOXKHBIX IOKPOBOB, YyTHETEHHE pedIieKCoB. Ypo-
BEHb TJIFOKO3BI B KPOBU COCTABIISIET 2,8 MMOJIB/JI. UTO CIieTyeT CPOYHO BBECTH 3TOMY MAIUEHTY?

A. Anpenaniud.  b. I'moko3y. B. Uncynun. I'. Hutpornuuepus.

3aoanue 7. TloueyHbIi TOPOT JJIS TIIFOKO3bI COCTABIISAET:
A. 5,5 mmons/n.  B. 10 mmons/n. B. 20 mmons/n. T 30 MMoOIB/I1.

OTtBeThI K PCIICHUIO 3agaHuH

Jna camonposeepku ucxo0noz2o ypoeHs 3HAHUIL:
1. 1. T'moko3a. 2. lamakro3a. 3. ['mokypoHoBas kuciora. 4. Pubo3a.

Jlna camocmoamenwvhou pabomuol:

21— (A, b, B, I). 3.1 — a) yBenuuuTtcs; 6) TUpyBaT CHIKACTCS, TJAKTAT HApACTaET.
3.2—Bepno. 42— (1—B;2—A;3—Bb,B).

JlabopaTtopnas pa6ora (60 MUHYT)
HNHCTpyKIMA K NPAKTUYECKOMY 3aHATHIO

Onpeodenenue KOHUEHMpauuu 2110K03bl 8 Cbl6OPONIKeE KPOBU (hepMeHmamueHbiM MEmooom
Ipunyun memoda. MeToJ1 OCHOBaH Ha CIeAyIOMINX (DePMEHTATUBHBIX PEAKIUAX:

I'mroko3za + H,O + Oz —— ['mokonomaktold + H2O»
I'noko3ookcuoasa
H202 + 4-amuHOaHTUNUPUH + DEeHOT —  » XunouumuH + 4H,0
Ilepoxcuoaza

OO6pa3yronuiicss MPOAYKT UMEET PO30BYIO OKpacKy. HTEHCHBHOCTh OKpAacKd MPSMO MPO-
MOPILMOHANIbHA KOHIICHTPAIINH TJTFOKO3bI U U3MEPSieTCs] POTOMETPUUECKHU.

Xoo pabomwi. benku CBHIBOPOTKH KPOBH OCAXKIAIOT IEMPOTCUHU3UPYIOIMIUM PEareHTOM.
['mroko03y ompenenstoT B Ha0CaJOUHON KUIKOCTH TMocie neHTpudyrupoanus. PeakTuBsl 100aB-
JIAIOT IO CHEAYIOUIEH CXeME:

OneITHaN CrannaptHas
npooda, M npoda, M
B nentpudyxubie npoOHpKH BHOCAT:
ChIBOPOTKA KPOBH 0,1 —
CraHgapTHBIN pacTBOP TIFOKO3bI — 0,1
Jlenporenamupyrommid pacteop (3% TXVY) 1,0 1,0

[TepememuBatoT u neHTpudyrupyot npu 3000 06/MuH B TeueHue 15 MUHYT
B cyxue npobupku BHOCST:
Hanmocagounast >KHIKOCTE 0,2 0,2
Pabounii pacTBOp pepMEHTOB 2,0 2,0
[TepememuBaroT u UHKYOUPYIOT peakmoHHYt0 cMech 10 muH npu 37°C unu
30 MUH py KOMHATHOM TeMIIEpaType

[To okOHYaHWHM MHKYOAIlMU H3MEPSIIOT ONTHYECKYIO TUIOTHOCTh OMBITHOW M CTaHAAPTHOU
po6 Ha ®OK (mnmmHa BoHBI 490-540 HM) B KIOBETaX C TOJIIMHON CIO0SI 5 MM TTPOTHB KOHTPOJIS.

KonTposbHas npoba conepxut 0,2 Ml AeNpOoTeHHU3UPYIOIEro pactBopa u 2,0 mi pado-
yero pactBopa pepMeHToB. KOHTpONBbHYIO TPOOY MOKHO TOTOBUTH OJIHY Ha TPYIIITY.
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PacueTt npousBomsT mo gopmyiie:
Con. = Eon. - Cer. / Ecr,
rae Con, — KOHIIGHTpAIMsl TIIOKO3bl B KPOBU (MMOJIB/M); Cer. — KOHIEHTpALUs TJIIOKO3bI B
CTaHJIaPTHOM pacTBope (5,55 MMob/i); Eon. — SKCTUHKIMS OMBITHOW TPOOBI; Ecr. — IKCTUHKIUS
CTaHJIaPTHON MPOOBHI.

Pesyabrarnr: Eomn.= Ecr.=
Pacuér:
HopmaipHble BeMMYMHBI KOHIIEHTPALMK TIIFOKO3bI B IIa3Me M ChIBOPOTKE KpoBu — 3,9-6,1

MMOJIb/JI, B CITHHHOMO3TOBOM KHUJIKOCTH — OKOJIO 2,78—3,89 MMOJIB/J.

KIMHUKO-IMAarHOCTHUYECKOE 3HAaYCHUE. YBEIWYCHHE COJIEPKaHUS TIIOKO3BI B
KpOBH (THUTIIEPTIIMKEMUS) HAOIIOAACTCS MPH caxapHOM Juadere, OCTPOM MaHKPEaTUTe, MaHKpeaTH-
YEeCKHUX IIUPPO3axX, SIMOIMOHAIBHBIX CTpeccax, Mmocie 3PUPHOro HapKo3a, OOUIBHOTO IpHUeMa yriie-
BOJIOB C IHIICH, a TAK)KE MPHU MOBBIIICHUU FOPMOHAILHOW aKTHBHOCTH psifia ykejie3 (IIUTOBHIHOM,
runogu3a, KOPKOBOTO U MO3TOBOTO CJIOSI HAATIOYEYHUKOB).

CHmKeHne ypoBHS TIIOKO3bI B KPOBH (TMIIOTTIMKEMUS) BCTPEYaeTes NP MOPAKEHUU MapeH-
XHMMBI TIEYCHU, HApYIICHUN (PEPMEHTATUBHOW aKTUBHOCTH TIPH PACIajIe TIIMKOT€Ha; HEIOCTaTOYHON
(GYHKINU IIUTOBUIHOM KeJe3bl, HAAMOYCYHUKOB, TUNIO(N3a; Iepe103UPOBKE UHCYIMHA TIPH JieUue-
HUUW CaXxapHOro JuadeTa, HapyImIeHUH BCAChIBAHUS YTIIEBOJIOB, OTpaBiIcHIIX (Gochopom, OeH30I0M,
XJI0po(hOpMOM, MPHU HEJIOCTATKE MIPUEMa C MUIIIEH yriIeBOI0B, MOCIE OOJIBIINX OTEPh KPOBH.

BriBOa:

Iloonucwv npenooasamens:

12. TEMA: IEPEUEHB BOITPOCOB JJIA IIOAI'OTOBKH K KOJIVIOKBUYMY
IO TEMAM: «BBEAEHUE B METABOJIN3M, HEHTPAJIbHBIE
METABOJIMYECKHUE IIYTH, BUOJIOI'MYECKOE OKHCJIEHME,
OKUCJIMTEJBHOE ®OC®OPUJTINPOBAHUE, OBMEH YIJIEBOJ1OB»

1. Merabonu3Mm. [lonstue o kataboauszme (IPUBECTH MPUMEPHI) U 00 aHaboM3Me (MPUBECTH
IIPUMEPBI), Pa3InyMsl U CBsI3b MEXJIY HUMHU Ha ypOBHE CyOCTpaTa, BOCCTAHOBJIEHHBIX KO(pEpMeH-
TOB, SHEPTUHU U PETYIATOPOB OOMEHA.

2. Bunpl merabonudeckux mytedd. [loHsTHE O MMHEHHBIX M IUKIMYECKUX MyTAX METaboIu3ma
(IpuBECTH IPUMEPBI), O KITIOUYEBBIX (PETYISITOPHBIX) (pepmenTax. LleHTpanbHble myTH MeTaboiu3Ma.

3. AZleHnII0Basi CUCTEMA, €€ KOMIIOHEHTHI, poiib B kKieTke. CriocoOs! cunTe3a AT® B kieTke u
crocoObl ee Tuaponu3a. IlepeuncnuTh peakiuu U NpoIecchl, CONpsbKeHHbIe ¢ ruaponn3oM ATO.
WX poiib 11 KJIETOK U OpraHU3MOB.

4. OxucnurenbHoe aexapookcunupoBanue IIBK. [louemy mporecc OKHCIUTENBHOTO Jie-
Kap-OOKCHJIMPOBAHUS MUPYBAaTa Ha3bIBAIOT LIEHTPAIbHBIM META0OIMYECKUM MyTeM (TMOKaXHTe
Ha cxeMme karabonn3ma)? Hamucath cyMMapHO€ ypaBHEHHE U pEeaklUU OKHUCIUTEIBHOTO JeKap-
OOKCHWJIMPOBAHUS MUpyBaTa. YKa3aThb (EPMEHTH U KOPEPMEHTHI MUPYBATAETUIPOreHaA3HOTO
KoMmIuiekca. Kakue BUTaMHHBI y4yacTBYIOT B 3TOM mpouecce? UTo mpou3oiaér npu aepunure
TUX BUTAMHUHOB B opranuszme? Kak ocyiuecTBisercs peryisuus NUPYyBaTAETHAPOre€Ha3HOTOo
komruiekca? PaccumTaTh sHepreTuyeckuil Bbixol (B Mojsix AT®) oxkucieHus nupysaTa A0 KO-
HEYHBIX IPOJYKTOB OOMEHa.

5. Huxn tpukapOoHoBbIX KHCIOT. [Touemy mukin KpeGca siBisiercst eHTpalbHBIM METa0ou-
geckuM nyreMm? Ilokazate Ha cxeme. @ynkuuum L[TK. Yto Takoe aHamuepoTHYecKHe peakLuu
(mpumep Takoi peakiuu)? Hamucars cxemy I[TK, Ha3BaTh BUTAaMUHBI, y9aCTBYIOIIHE B 3TOM IIPO-
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necce. Kakue peaknun nukina Kpedca cBsizanbl ¢ KOMIUIeKcamMu AbixaTenbHOU menu? CKOJIbKO MOJIb
AT® moxHO mpu 3ToM monyuuThb? IlokazaTh 3TO Ha cxeme (EpMEHTOB TKAHEBOTO JIbIXAHHS.
PaccuuTars sHeprermueckuil 6ananc okucieHus anetun-KoA. KartaGonuueckas GyHKUMsA IUKIA
Kpebca. YMmers paccunTarh U 1okasaTrb Ha cxeMme, CKoibko AT® cuHTe3upyercss B MUTOXOHAPUSIX
IIPU OKHMCIICHUU PA3JIUYHBIX CyOCTPaTOB (AMUHOKHUCIIOTHI) 1O KOHEUHBIX TPOAYKTOB!

a) tup — pymapar ->CO2+H20; 0) mpo — a-kerormyrapat — COz + H20;
B) acH — okcaynoarneratr — CO2+ H20; r) apr — a-ketorayrapat — CO2+ H20;
1) MeT — cyknuHuI-KoA — CO2+H0; e) pen — anetuin-KoA — CO2+ H20;

) Ball = cyKuuHUI-KoA — CO2+H20; 3) ruc — a-ketoriyrapar — CO2+ H20;

n) uie — cykuuHmi-KoA — CO2+H20.

6. Buabl Ouonornueckoro okucieHusi. Butamunsl PP u B2 kak yuyacTHHUKH OKHCIUTEIHHO-
BOCCTAHOBHMTEIBHBIX peakiuii. Hapucosats 010k-cxemsl HAJTY, HAI®', ®MH u ©A/I.

7. TkaneBoe npixanue. Cxema (pepMEHTOB TKaHEBOro JbIXaHHsA. KOMIUIEKCH JbIXaTelbHOMN
Leny. YKa3aTh Ha CXEME YYaCTKH C SHEPTHUeH, 1ocTaTouHoi aiist oopazoBanust AT®. Ha ocnoBanuu
KaKOT0 M3MEPSIEMOro MOKa3aTelssi MOKHO ONPEIEINTh KOJIUYECTBO 3HEPIUH, BbIICIAEMON B peak-
MU TIEPEHOCA ICKTPOHOB? Perymsnus akTUBHOCTH (PEepMEHTOB JbIXaTeIbHOU meru, poib AJlD,
AT®. Ymers u300pa3uth cxemy (epMeHTOB TkaHeBoro abixanus ansi HAJl-3aBucumbix u ®AJI-
3aBUCUMBIX CyOCTpaToB. YMeTh BKJItOUaTh cyOcTpaTsl mukia Kpedca (n3oumrpar, o-KeToriyrapar,
MaJiaT, CyKIIMHAT) B JIBIXaTEJbHYIO IIeMb. 3HaTh, YeMy paBeH KoddduuueHT dochopunmpoBanus
(P/O) nns kaxxmoro u3 aTuX cyocTparoB. Ha cxeme 00s3aTenbHO yKa3bIBaTh YYaCTKH COMPSIKEHUS
TpaHCHOPTa MEKTPOHOB M (pocoprmupoBanus. MOXKHO JIM MCIOIB30BATH JJISI OKHCICHHUS CYO-
crparoB B MUTOXOHApusaX HAJI®*? Pons HAJID' B KieTKe.

8.Uto Takoe okucnuTenbHOe dochopunupoBanue (onpeaeicHue, CyokJIeTodHas JIOKaIu-
3anus)? OcHoBHbIE mosiokeHus Teopun [1. Mutdenna, o0bACHIIONME MEXAaHU3M OKHCIHUTEIN b-
HoTO (pochopmmpoBanus. Kak u3meHseTcs MpOIeCC OKUCIUTENBHOTO (GOCHOPUINPOBAHUS TTIPU
HEJIOCTAaTKe KHUCIOpOoJa B KieTKax (0OBACHUTH MexaHu3M)? UTo Takoe pa3o0IleHre OKHUCIUTE-
neHOTO (hocopunupoanus? Kakumu cBoiCTBaAMH IOKeH o00damarh pazobmurens? Kak
U3MEHSETCS MOTJIOIIeHHE KUCIopoAa MpU JIEeUCTBUM pa3oOuiuTenei (MOSCHUTH MeXaHU3M)?
CpaBHUTh MEXaHM3Mbl OKHCIUTENBHOrO0 M cyOcTpaTtHOoro QgocdopunupoBanus. Kakoil u3 Hux
npeobiiaiaeT B MUTOXOHAPUSIX?

9. l'mmosHepreTHyecKkue COCTOSAHUSA. VHIHOMTOpPHI TepeHoca AJIEKTPOHOB IO JBIXaTEIbHOU
renu. B kakoM cocTostHuM (OKHCIEHHOM WJIM BOCCTAHOBIIEHHOM) OYAYT HaXOJIUTHCS MEPEHOCUMKU
AJIEKTPOHOB TIPH OJIOKAJIE LIETH: a) MPOU3BOJHBIMH OAapOUTYPOBOI KUCIIOTHI; 0) MaJTOHOBOW KHCIIO-
TOI1; B) IMAaHUJAMH, YTaPHBIM Ta30M; T') POTEHOHOM; ) aHTUMHUIITHOM A?

10. MukpocomalibHOE OKHCIIEHHE, €TO POJIb B KIIETKE.

11.TlepeBapuBanue yrieBoaoB. UTO MOHUMAIOT O] BPOXKJICHHOM HEMEpEeHOCUMOCTBIO JHca-
xapunoB? [IpuunHbl HapyleHus epeBapuBaHusl JakTo3bl. JIakTyn03a 1 000CHOBaHUE €€ HCIIONb-
30BaHUs B MUTaHUH. POJIb MUIIEBBIX BOJOKOH (KJI€TYaTKa, MEKTHHBI) B MUTAHUU YejoBeka. Mexa-
HU3MBbI BCaChIBaHUs YITI€BOJIOB B KUIIIEUHUKE.

12. MexaHu3M TpaHCIOpPTa TIIOKO3BI B KJIETKU. Hamucarh peakiuio akKTUBHPOBAHHS IMOCTY-
MUBIIEH B KJIETKY TJIIOKO3bI U YKa3aTh IyTH €€ JaJIbHEHIIEero npeBpalieHusl.

13. Xumu3M peaxiuii HEOKHCIUTEIBHOIO M OKUCIUTEIBHOTO 3TAloB aHa3pPOOHOTO TIIMKOIH-
3a. buonoruyeckass poib INIMKOJM3a, HA3HAYEHHE JIAKTATAErWJIpOreHa3HOW peakuuu. Perymsnus
aHa’poOHOTO pacnajaa rinoko3sl. Kakoil U3 Kio4eBbIX (epMEHTOB INTUKOJIN3A SABISETCS KITIOUYEBBIM
W JUIA IPYTUX TyTeld oOMeHa ToKo3bl? PerymstopHas pons 2,3-audocdoriauiepara. JHepreTHIe-
CKUH BBIXOJ IMKoan3a. MexanusM cuHTe3a AT® B aHa3pOOHBIX YCIOBUSX.

14. XuMu3m cnupToBOro OpokeHusi (HEOKUCIUTENbHBIN 3Tall, OKUCIUTENbHBIN 3Tam). Peak-
UM, O0IIMe JUIsl CIUPTOBOTO OpOKEHUs U TIUKonu3a. Paznuuus stux 1ByX mporeccoB. Kitouesie
(bepMeHThI ciupToBOrO OpoXkeHus. Kakue coeiMHeHNs MOTYT PeryIupoBarh 3TOT Ipoliecc?

15. O6MeH 3K30T€HHOro 3TaHoja (CXeMa), TKaHeBas JIOKaJIn3alus rpoiecca. MexanusMm pas-
BUTHS AJIKOTOJIBHOW TMIOTIIMKEMHH U JTAKTALUIEMUH.
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16. A>poOHOE OKHCIICHHE TIIOKO3BI. DTallbl U WX CYOKJIETOUYHAs JIOKAIM3AIUs, YHEpreTude-
CKUI BBIXOJ (pacueT NMpOBOJUTH IO3TANIHO) M MexaHW3Mbl cuHTe3a AT®. YpoBHM peryniuuu,
KJIFOUeBbIe PEPMEHTHI U UX PeryiasTopbl. CpaBHUTh SHEPTeTUYECKUI BBIXO/ aHA3POOHOTO U a3po0-
HOTO (ITO3TAIHO) OKUCJICHUS TJII0OKO3bl 1 MeXaHu3Mbl cuHTe3a ATO.

17.Cyap06a KOHEUHBIX MPOIYKTOB INIMKOJIN3a — MUPOBUHOTPAIHON U MOJOYHOU Kuciot. Ka-
KOBa Cyqp0a JlakTaTa, 00pa3oBaBIIErocs B 3puTpounTax? ITarbl U SHEPreTHUYECKUil BBIXO adpo0-
HOTO OKHCIJIEHHUsl JlaKkTaTa (pacdeT MpoBOAUTH HodsTamHo). Ilytm merabonmsma nupysara. Kakoi
MyTh YTHJIN3AIUHA TUPYBATa CTUMYJIHPYETCS MIPH SHEPTOACPUINTE B KIIETKAX ?

18.I'mokoneorenes. buonoruueckas poib, CyOKJIeTOUHAs JIOKAIU3alus, CyOCTpaThl, KIto4ye-
BbIe (DEpPMEHTHI U PETYJSAIUS TpoIecca. XUMU3M KIIFOUEBBIX PEaKIMil. YMETh pacCUUTATh YHEpre-
THYEeCKHM Oamanc cuHTe3a Mo ritoko3sl u3 [I1BK u II[YK.

19. CxeMa ruKoOreHe3a B renaToluTax 1 MUOIMTax. KakoBbI 3amackl YIJIeBOJOB B MBIIIIIIAX, B
MIEYCHU U B LIeJIOM opraHu3mMe? PaccunuTaTh S3HEproTpaThl BKIOYSHHS MOJIEKYIIbI (MOJIS) TJIIOKO3BI B
MOJIEKYJTBI TTTUKOTeHA. [ OpMOHAIbHAS PETYIISALNS TJIMKOTEHE3a.

20. I'muxorenonus, 6uonoruyeckas poib. Uto takoe dochoponns u ruaponns riavkoreHa? Bos-
MOYKHBI JIM PEaKIMK THIPOJIM3a TIIMKOTeHa B KieTkax? Cxema (ocdoposmsa riKoreHa. 3HaTh pasiiu-
YUs 9TOTO MpoIlecca B MeYeHH U MbIax. ECTb 1 B 3TUX pa3nuumsix OHOJOTUYECKUI CMBICT, a €CIH
€cTh, TO Kakoi? M300pa3uTh cXxeMy MIIMKOT€HOIN3A 10T BIMSHUEM TIIIOKAaroHa, TKAHEeBas JIOKATU3AIINSL.
MexaHu3Mbl aKTUBUPOBaHMSA TIIUKOTeH(ochopuiassl aapeHaanHoM (cxema). [lokasats Ha cxeme, 4TO
BBITOJIHEE B SHEPTCTUUECKOM OTHOIICHHUHU: CPa3y OKHCIIATH IIIOKO3Y MIIM BHAYaJle TIPUCOSAUHHUTE €€ K
TJIMKOT€HY WIIM 9TO HE MMEET 3HauUeHHsI (pacueT MpOBECTH JJIsi aHA9POOHBIX YCIOBUH).

21.Tlento3odochaTHbIi MyTh pacaaa TIOKO3bI, ATAIBI, OMOJIOTHYECKAsT POJIb.

22.N300pa3uth cxematuuecku oOpazoBanue YD-rmoko3sl. KakoBa Ouonoruueckas poib
MPOIIECCOB, UCTIONB3YOMMX Y JID-Ti0k03y? 3HaUeHHE TIIOKYPOHOBOTO MYTH PACIICIUICHUS TIIIO-
KO3BbI B 1eueHu 1 pudpoobaacTax.

23.MeTobl ONpENEIICHUsT COJIEPKaHUs TIAIOKO3bl B KPOBU M €€ (PU3UOJIOTHYECKAasT KOHIICH-

Tpanus. ['opMoHanbHas peryssiius YpOBHS INIFOKO3bI B KPOBH.

13. TEMA: OBMEH JIMIINJIOB. IEPEBAPUBAHUE, BCACBIBAHUE U PECUHTES3.
TPAHCHOPT SK30TIEHHBIX JIMITNUJIOB.
KHHETUKA JEACTBUS MAHKPEATHUYECKOM JIMIIA3BI

AKTYaJIbHOCTDH TeMbI

Jlunupl — BaXkHAs COCTaBHAS YacTh MUILEBHIX MPOAYKTOB HE TOJIBKO BCJIEICTBUE BHICOKOM
JHEPreTUYECKON IEHHOCTH, HO TAaKXKE U TIOTOMY, YTO B HAaTypaJIbHBIX MUILEBBIX XKUPAX COAEPIKATCS
KHUPOPACTBOPUMBIE BUTAMHUHBI U «HE3aMEHUMbIE» )KUPHBIE KUCIIOTHI (TIOJMHEHACHIIIEHHbIE). Takue
KUPHBIE KHCJIOTHI B OpraHU3Me€ — NPEIIIECTBEHHUKH 3MKO3aHOWJOB — JIMIUAHBIX TOPMOHOB,
UTPAIOIIUX BAKHYIO POJIb B Pa3BUTUU BOCIIAJICHUS], aJUIEPTUH, TIPOLIECCa CBEPTHIBAHUS KPOBHU.

[lepeBapuBaHue JUMHUIOB B JKEJIYIOUYHO-KHIIEUHOM TPAKTE — CIOXKHBIH OMOXMMHYECKHMA
nporiecc. [ co3manus GU3NOIOTHYECKUX YCIOBUN THIPOIN3A JIMITHIOB B KUIIEYHUKE HEOOXOI1-
MO TIOJIHOIIEHHOE (DYHKIIMOHUPOBAaHHE HECKOJIbKUX OPraHOB: IEYEHH, MODKETYAOUHOM >Kese3sl,
TOHKOTO KHIIeYHHKA. J[epeKT yuyacTusi STUX OpraHoOB B YCBOCHHMH MUILIEBIX JIUIIHUJOB OPraHU3MOM
IPUBOAUT K HApYUICHHIO OOMEHa >KUPOB M Pa3BUTHIO MATOJOTMUECKUX MposiBieHuil. OQHO U3 Ta-
KHUX IPOSIBIICHUI — cTeaTopes (MosBICHHE B (peKaInsaX HelepeBapeHHbBIX KUPOB).

IMockonbky sl — ruapodoOHbIe COeTUHEHNS, UX IPUCYTCTBUE B KPOBOTOKE BO3ZMOXHO TO-
JIBKO B BUJIE CHELIMANIBHBIX TPAHCIIOPTHBIX (POPM — JIMIIONPOTEUHOB. XUIOMUKPOHBI (OJIMH U3 KJIACCOB
JIMIIONPOTEUHOB) CIIY’KaT JUIsl JOCTaBKH JIMIIMJOB U3 KMILIEYHHUKA B pa3JIMUHbIE TKaHU U redeHb. Hapy-
IIEHUs] HAa YPOBHE 00pa30BaHUsl JUIONPOTEUHOB (WM WX YTWJIM3AIMU) SBISIOTCA NPUYMHAMU Pa3BU-
THSI pa3IMuHbIX (popM TUNO- U runepiaunonporenHeMuil. Hanbonee pacnpocrpaneHHble 3a001eBaHM,
CBSI3aHHBIC C HAPYIICHUSIMU OOMEHA JINTIHJIOB, — CaXapHBIA JUa0eT U aTepOCKIIepO3.
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ean 3ansaTus

3aKpenuTh 3HAHUS 110 XUMUU JIUITUIOB. Y CBOMTH MOJIEKYJISIPHbIE MEXAaHU3MBI IIEPEBapUBAHUS U
BCAChIBaHMS JIMITUJIOB THIIH, PECUHTE3a JIUIHI0B, TPAHCIIOPTA YK30T'CHHBIX JIMITUOB 110 KPOBEHOC-
HOMY PYCITy JIJIS OCIIEAYIONIETO aHATN3a OMOXUMUYECKUX aCTICKTOB HAPYIICHHUH ATHX MPOIIECCOB.

TpeOoBaHMs K HCXOAHOMY YPOBHIO 3HAHUI

s nonnoeo yceoenus memvl HeOOX0OUMO NOBMOPUMDb U3

—  obwell xumuu:

*  CBOWCTBA MOBEPXHOCTHO-aKTHBHBIX BEIIECTB, MHUIICITIO00Pa30BAHKE;

*  TUTPOMETPHYECKHE METOJIbI AaHAIIN3A,;

—  OUOOP2AHUYECKOU XUMUL:

* CTPOEHHUE M CBOWCTBA MHOTOAaTOMHBIX CHUPTOB (TIULEPOJI, UHO3UTONI), IPUPOJHBIX BbIC-
IIMX KapOOHOBBIX KHUCIIOT;

* CTPOEHUE MPOCTHIX JUIHNI0B (BOCKOB U HEUTPAIbHBIX JKUPOB);

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

* COCTaB U CBOMCTBA XEJIYH, €€ y4acTHE B IIpolLeccax MULICBApeHUsA. MeXaHu3Mbl peryis-
L[UU KeT4e00pa30BaHus U )KEITUEBbIICIICHNUS

* COCTaB M CBOWCTBA IHILEBAPUTEIIbHBIX COKOB; II€PEBAPUBAHNE KHUPOB U BCACBIBAHUE MPO-
IYKTOB THJIPOJIN3a YKUPOB.

I[J'[ﬂ MPOBECPKHU UCXOTHOI'0O YPOBHHA 3HAHUM BBLIIIOJHHTE cJIeayrmue 3ajanns.

3aoanue 1. BcnoMHUTE, YTO NPUPOJHBIE KUPHBIE KUCIOTHI OBIBAIOT HACHILICHHbIE U HEHa-
chllieHHble. [10MeHOBbIE JKUPHBIE KUCIOTHI ABJSIOTCS HE3aMEHUMBIMU (DAKTOpPAaMU MUTAHUA U Jie-
JATCA HA 2 TPYNIBI — ®-3 ¥ -6 — B 3aBHCUMOCTH OT ITOJIOKEHUS ABOIHOM CBSI3M OT YTIIEPOTHOTO
aToMa nocijeaHen (MEeTUJIbHOM) rPyIIbL.

[TonGepute a1 KaXKa0M KUPHOM KUCIOTHI COOTBETCTBYIOIIEE 0003HAUECHHE:

1. TManpMHUTHHOBAS. A. 18:2 »-6.
2. CreapuHoBasi. B. 18:3 »-3.
3. Omneunosas. B. 20:5 »-3.
4. Jlunonesas. . 20:4 »-6.
5. JIuHoneHoBas. 1. 18:1 w-9.
6. ApaxumoHoBas. E. 18:0.

7. Diiko3aneHTaeHOBasl. XK. 16:0.

3aoanue 2. Tlpu nobaBieHNH K Karie HEAMYJIBIMPOBAHHOTO KHPA COJEH KEITYHBIX KHCIOT
obpazoBanock 102 Menkux Kamems skupa. KakuM CBOMCTBOM JKETYHBIX KHCIOT MOKHO OOBACHHTH
UX 3MYyJbrUpYyollee AeiicTBre?
A. AMPuGUITBEHOCTBIO. b. PacTBOpUMOCTBIO TOJBKO B BOJIE.
B. PacTBOpUMOCTBIO TOJBKO B HETIOISPHBIX PACTBOPUTENSIX.
I'. HepactBopuMocThio B Boae. JI. HepacTBOPpUMOCTBIO B OpraHUYECKUX PACTBOPUTEISX.

3aoanue 3. B pacTBOpe C MOMOIIBIO CENU(UUECKUX PeaKIUi ONpesieNieHbl CaeyIoN1e mpo-
IOYKTBI THAPOJIM3A: TIUIEPOIT U AKUPHBIE KUCIOThl. Kakoe BemecTBo ObUI0 MOABEPTHYTO THAPOIU3Y?
A. Xoaectepoi. b. Tpunanunrauuepol. B. ®ocdaruamixonus.
I'. Xonesas kucioTa. . Chunrosus.

3aoanue 4. Ob6paTtute BHUMaHHUE, YTO B COCTaBE TIIULEPOJIMIINIOB HEHACHIIIEHHbIE KUPHbIE
KUCJIOTHI OOBIYHO pacmonaratoTcs Bo 2 ([)-nmonoxennu. Hamumure dopmyny 1-mambMutoni-2-
JIMHOJIEOMIT-3-CTeapPOMIITIINIEPOIIa. DTO COSTUHEHHE:
A. T'uapodunsnoe.  b. 'mapodobuoe. B. Amdudunsnoe.

Hpa@uﬂbHOCl’l’lb pewenuﬁ npoeepbnie, conocmaesue ux ¢ omeemamul.
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Bomnpocsl 1i1s1 00Cy:Ka1eHust

1. Obmast xapakTepucTUKa U KiIacCU(UKAIMS JIMIHIOB (OMBUIIEMbIE U HEOMBUISIEMBIE, TPO-
CTBIE M CIIOXKHBIE). XapaKTepUCTUKA TPyNN JHUMUAOB (XuMuYeckue (GopMyibl W HOMEHKIATypa
AIWITIUIEPOTIOB M TIMIEpoPochOIUnuIoB; OIOK-CXeMbl CTPOCHHS BOCKOB, chuHrogocdo-
JIMITU/IOB, TIIMKOJIMIINIOB, CYJIb(GOIUINAOB). bronornueckas poss TUIHIOB.

2. Jlumnasl uny. [lepeBapuBanne TUNUIOB, TAanbl. DMYJIbIHPOBaHUE (Ha3HAYCHHE, (PaKTO-
pBI, CTaOMIM3aLuUs KUPOBOW SMYIbcuH). JKerdpb, sKeTYHbIe KUCIOTHI (IEPBUYHBIC, KOHBIOTUPOBAH-
HbIe, BTOpPHYHBIE). MecTo 00pa3oBaHWs, ydyacTHE€ B YCBOCHHUM JIHMNUAOB mnuuy. I[ledenouno-
KUIICYHAS PEUUPKYIISALMS KETIHBIX KUCIIOT.

3. l'unponus munuaoB (cxemsl peBpaieHuii). @epMeHTs! (MecTo 00pa3oBaHms, CyOCTpaTHAS
cenupUIHOCTh). MexaHn3Mbl aKTUBAIMM MaHKPEeaTHYecKoW nmmnassl. BeachiBaHne (MeXaHHM3MBI,
MUIIEJUIAPHOE PacTBOpEeHHE, cyabOa muuemn). [IpencraBnenne o HapyHICHUsX [EpPEBApUBAHUS U
BCACBHIBaHUS JIMIHIOB.

4. PecuHTe3 TPUAIMITIUIEPOTIOB U TIAHLIEPO(OCHONUIUAOB B SHTEPOIUTAX. T PaHCIOPTHHIE
dopmel TMnUI0B B KpoBH. CTpoeHUE U MEeTa0O0IM3M XHIOMHKPOHOB.

Jluteparypa 1Jisi HOATOTOBKH
OcHoBHas
1. Buonoeuueckaa xumus / B. K. KyxTa [u np.]. Mocksa : brrom ; Musck : Acap, 2008. C. 193-210, 213-216.
Buonoauueckan xumus / A. J1. Taranosud [u 1p.]. Musck : Bem. mik., 2013. C. 163-186.
3. Koncnexm nexumii.

N

JlomosiHUTEILHAS
1. Jlenunooicep, A. OcuoBbl Onoxumuu / A. Jlenunmxep. Mocksa : Mup, 1985.
2. Mappu, P. buoxumus uenoBeka / P. Mappu [u np.]. Mocksa : Mup, 1993. T. 1. C. 151-164, 238-246, 256—
268. T. 2. C. 287-290, 295-296.

3anaHus 17 CAMOCTOSATEILHOM PaGoThI

3aoanue 1. BcnoMHuTe Kiaccu(UKALMIO JTUMKUIOB U HAUIIUTE (HOPMYIIbl TPHALMITIULEPO-
J0B ¥ ruuepodochonunuIoB. 3alOMHUATE, YTO BaXKHOE CBOMCTBO HEKOTOPBIX JIMMUA0B — aM(pu-
(GUIBHOCTB, T. €. CHOCOOHOCTH B3aUMOJIEHCTBOBATh KaK C THAPO(OOHBIMU, TaK U C TUJIPODUIBHBI-
MU MosekynaMu. OOpaTtuTe BHUMaHUE Ha TO, YTO JIMIHUIBI BBIOJIHAIOT pa3Hble (YHKIUU B 3aBH-
CHUMOCTH OT UX CTPOEHHUs U cBoWCTB. Kakue pyHKIINY BBITOIHSIOT NepeYrCIeHHbIE HUXKE JTUIHUbI?

A. Xonectepou. 1. Dmuepreruueckas.

b. Tpuanuirounepo. 2. CtpykTypHas.

B. )KupHble KUCIOTBI. 3. IlpenmecTBEHHUK CTEPOMIHBIX TOp-
I'. [TonuHeHaChIIEHHBIE )KUPHBIE KUCIIOTHI. MOHOB, BUTaMuHa D3, )KeTYHbIX KUCIIOT.
. ®ochomunusl. 4. TlpenmiecTBEHHUKH SHKO3aHOU/IOB.
E. I'mukonunuae!. 5. Tepmoperynsius.

3a0anue 2. 3arioMHUTE TalNbl TIEPEBApUBAHIS U BCACHIBAHUS MHILIEBBIX KUPOB (IMYIBTHPO-

BaHUe, THIPOIN3, 00pa30BaHNe MUIIEIUT M BCACHIBAHKE B CIU3UCTYIO KUIIIEUHUKA). YMETe Ha3BaTh
(hakTOpHhI, CIIOCOOCTBYIOIINE dMYIBIUPOBAHUIO KUPOB, U MEXAaHU3M CTAOMIIU3AINH dMYIHCUU TIO]T
JEACTBUEM COJIEN KEMYHBIX KUCJIOT, UCXOAS U3 CTPYKTYPBI 3TUX COCAUHECHUHN. YKAKUTE, KaKkas U3
MEPEYHMCIICHHBIX JKETIHBIX KUCIIOT SIBJISIETCSI HAanOoJiee CHIIbHBIM dSMYJIBIaTOPOM:

A. Xonesas. b. XeHoxae3okcuxoienas. B. I'mukoxoneBas.

I'. JIutoxomnenas. M. Je3okcuxomeasl.

2.1. ITogbepute MecTo 00pa30BaHUs IS BHIICTIEPEUNCICHHBIX KETYHBIX KUCIOT:

1) nedens; 2) KMILIEYHUK; 3) moKeNy104YHast Keesa.

2.2. Byunte cxemy MEYEHOYHO-KUIICUHON PEIUPKYISIIUK KEITUYHBIX KUCIOT U oOpaTuTte
BHHMAaHHE Ha TO, YTO €KETHEBHO ¢ KaoM BeiAeasgeTcsd 0,5—1 T )KeTYHBIX KHCIOT. DTO SIHMHCTBEH-
HBII 3HAaYUMBII MYTh BBIBEJICHUSI XOJIECTEPOIIA U3 OPraHU3Ma.

3aoanue 3. OMynbprupoBaHue ruIpooOHBIX KUPOB — OJHO U3 ycioBuil 3¢pdexTuBHOM pa-
OOTHI MAHKpeaTHIeCKOM nna3bl. Hamummre B 001meM BUE peakiuio modTanHoro ruaponnsa TAT
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Mo AeWCTBUEM 3TOr0 (pepMEHTa C YU€TOM TOTO, YTO MaHKpeaTuyecKas Jinnasza ¢ OoJblieil CKopo-
CTBIO PACIEIUISIET B )KUPAX CIOKHO-I(UPHBIE CBA3H B O-TIOJI0KeHUU. [louepKHITE OCHOBHBIE KO-
HEYHbIE MPOAYKTHI IIepeBapUBaHUs )KUPOB. BbiOepuTe npaBuIbHbIA BapHaHT OTBETA.

[Tepen BcackIBaHUEM B CIU3UCTYIO TOHKOTO KUIICYHUKA M3 KEITIHBIX KUCIOT, X0JIecTeposa U
aM(PUPUIBHBIX TPOIYKTOB THAPOJIH3A KUPOB (PKUPHBIX KHCIIOT U [3-MOHOAIMIITIUIIEPOJIOB) 00pa-
3YIOTCS:

A. CmerianHble MULIEIUTBI. b. JIunocomsl.

B. CekperopHbie rpaHyIibl. I'. Tpuanuarauuepossl.

3.1. 3armoMHUTE, YTO MPU3HAKOM HAPYIICHUS MTEPCBAPUBAHMS U BCACBIBAHHSI )KHPOB SBIISETCS
crearopes. [Ipu 3ToM Kan GOIBHOIO COACPKHUT HEPACIICTICHHBINA JKUP U UMEET CepoBaTO-Oeblit
1BeT. BEIMOTHUTE clieayromee 3aJaHue: U3 JEBOr0 CTOJIONKA TaOIHIIBI BEIOGPUTE COCTOSHUS, KOTO-
pbIe MOTYT MIPUBECTH K CT€ATOpee; U3 MPABOr0 CTOJIOMKA — BO3MOXKHBIE ITOCIIEICTBUS:

A. CHI>KEHHUE CEKPeIUU UM aKTUBHOCTH . IloBbienue ypoBus TAI' B KpoBH.
MaHKPEATUYECKON JTUMNa3bl (ITAHKPEATHT). E. Hapymienue BcachIBaHHS KUPOPACT-

b. Hapyiienue sMynbrupoBaHust ;kUpOB BOPUMBIX BUTAMUHOB («KYpHHAas CIETOTa,
BCJIEJICTBME HEJOCTATOYHOTO OCTYIUICHUS KPOBOTOUYHBOCTB ).

JKEJTYU B MPOCBET KUIIEYHUKA (3KeTYHOKA- K. Hapyiienue BcacblBaHUSI HE3aMEHUMBIX
MEHHas 00JIE3HB). MOJIMHEHACHIIIEHHBIX KUPHBIX KUCIIOT.

B. Hapymenue ¢pyHKIIMU TIeUeHU U 3. Oxupenue.

YMEHBIIIEHNE CUHTE3a KeTYHBIX KUCIIOT (Te-

MaTUT).

I'. Jucbaktepunos.

3.2. IlepeBapuBanue (HOCOIUIUIOB MPOUCXOAUT HOJ ACUCTBUEM IMMAHKpeaTHdecKux (oc-
¢donumnasz ¢ oOpa3oBaHHEM TIIMIEPOJIA, BBICIIMX KUPHBIX KUCIOT, a30THCTBIX COSAMHEHHUH U (oc-
(dbopHOI1 KUCTOTHI. 3alIOMHUTE, KaKue CBSI3U CIeU(UIECKH THAPOIU3YIOT pa3Hbie BUuAbl pocdonu-
ras.

®dochonumaza A

®docdonunaza A;

CH,-0-CO-R;

CH-O0=CO-R;

PH _, CH;

CH,- Q- P~0-CH,—CH,— N"~CH;,
N

CH;

dochonunaza C
¢ ®docponunaza D

3aoanue 4. 3aoOMHUTE, YTO B KJIETKaX CIM3UCTONH OOOJIOUKM KUIIEYHHKA (B SHTEPOLUTAX)
npoucxoaut pecurre3 TAI' u dochonunumioB U3 BCOCABIIMXCSA MPOAYKTOB THApoIn3a. BeryunTe
peaky peCUHTE3a JINIIHAIOB.

OneHuTe NpaBMIIBHOCTH (pa3bl: COCTAB JKUPHBIX KUCIOT PECUHTE3UPOBAHHBIX JIUIHUIOB MO-
KET CYHICCTBEHHO OTJIMYATHCS OT TMHIIEBBIX KUPOB, [NOTOMY UYTO cyOCTpaThl peCHHTE3a
KUPOB — HE TOJIBKO BCOCABIINECS JKUPHBIE KUCIIOTBI, HO U JKUPHBIE KUCIIOTHI, CHHTE3UPOBAHHBIC B
CIIM3UCTON KHALIECYHUKA.

4.1. HyxxHO yCcBOWTB, UTO i TpaHcmopTa ruapooOHbIX mpoaykToB pecunteza (TAI u
3(UPOB XOJECTepOoIia) U3 KHUIIEYHHKA CIIY>KaT XHUJIOMHUKPOHBI (OJMH U3 KJIACCOB JIMIIOMPOTEUHOB).
O3HaKOMBTECH C 06HII/IM IMPUHOUIIOM CTPOCHHA JTUIOIMPOTCUHOBBIX YACTHUI[ U YKAXHUTE KOMIIO-
HCHTBI, KOTOPBIC COCTABJIAKOT B XUJIOMUKPOHC!

A. BuyTtpeHnHioro yactsb: 1. ... 2. ...
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b. Hapyxnyto wacte: 1. ... 2. ... 3....

4.2. BeiGepute 0COOEHHOCTH, XapaKTEPU3YIOLIUE TPAHCIOPT 3K30T€HHBIX JIUIHIOB!

A. XUIOMHUKPOHBI ITOCTYMAKT HENOCPEACTBEHHO B KPOBOTOK.

b. XunoMUKpPOHBI TOCTYNAIOT B TUMQY.

B. Ilocne runponuza TAI' B cocTaBe XUIIOMUKPOHOB JIMIIONMPOTEHHIIUITIA30M, pacmoJia-
raromiencs Ha 3HI0TEJIMU COCYI0B, )KUPHBIE KUCIOTHI IOCTYNAIOT B KJIETKU PAa3JINYHBIX TKaHEH.

I'. OxoHuUaTenpHOE paCLIEITIEHUE PEMHAHTOB XMJIOMUKPOHOB Ha COCTaBHBIE KOMIIOHEHTHI
IIPOUCXOJUT B renaToLuTax.

4.3. ImeliTe IpeACTaBICHUE O TOM, YTO Y JIFOJICH C HACJIEICTBEHHBIM J1e(hEKTOM JIMITOIIPO-
TEUHJIMIIAa3bl B KPOBH IMOBHITIaeTcsi KoHIeHTparus TAI' u xunoMukpoHoB. K BHEIITHUM MpOsIBIICHU-
SIM TUTICPIUIHIEMUAN OTHOCUTCSI KCAHTOMATO3 (OTIIOKEHHUE )KUPOBBIX OJISIICK B KOXKE).

IpasunvrHocmo pewtenuii nposepvme, CONOCMABUS UX C OMBEMAMU.

IIpoBepbTe Bamm 3HaHUSA (CAMOKOHTPOJIb YCBOCHHS T€MBbI)

3aoanue 1. Bece nepedncieHHbIE UL OTHOCATCS K riunepodochonunuaam, KPOME:
A. TunansmuromndocharnauixonnHa. b. ®ocdaruaHON KUCTOTHI.
B. Counromuenuna. I'. docharuauncepuna. J1. ®ocharnaunmmHosurTona.

3aoanue 2. Iumessie xupsl B XXKT noasepratorcs pepmeHTaTHBHOMY THApONIU3y. B Kakom
otnene XXKT nmpoucxoaut pacuienieHue skUpoB y B3pOCIIbIX Jt01eh?

A. PoTOBOI1 TOJIOCTH. b. TonctoM KUIlIEYHHKE. B. Kenynxe.

I'. ToHKOM KHIIIEUHHUKE. . ITumeBoe.

3aoanue 3. BonbHOMY ¢ XpOHHYECKMM HNaHKPEATHUTOM B Kypce KOMIUIEKCHOM Tepamuu peKo-
MEHJIOBaH Ipemnapar xe’aun. Kakre KOMIIOHEHTHI JKeI4X y4acTBYIOT B IEpeBapUBaHUM KUPOB?

A. Bbicuine )XxupHbI€ HAaCBIILIEHHbBIE KUCIOTBHI. b. Xonectepon u ero > upsl.
B. Conu %eT4HbIX KUCTIOT. I'. ITankpeaTnyeckas aumnasa.
J. Jlnanuiarauuepodsl. E. [Tankpeatnueckas o-amuiasa.

3aoanue 4. CpIBOpOTKa KpOBU OOJBHOIO, B3ATOW yTPOM HATOIIAK, MMEET MOJIOYHBIM BHJI.
IIpu ananuze oOHapyxeHO Bbicokoe coaepxkanue TAI' u xunoMmukpoHoB. HacnencTBeHHbIN JedeKkT
KaKoro (pepMeHTa NPUBOIUT K XUIOMUKPOHEMUHN?

A. TkaHeBOW rOPMOH-YyBCTBUTEIbHOM JINIIA3BI. b. Xonecreponscrepassl.

B. JIunonporenHnunassl. I'. ITankpeaTH4€eCKOi JINIA3BI.

. ®ochonumnaser.

3aoanue 5. Kakoi U3 mepeyncieHHbIX (PepMEHTOB BBICBOOOXKIAET apaxuIOHOBYIO KHCIIOTY
13 MeMOpaHHbIX (hochoaunuI0B?

A. ®ochonumnaza As. b. ®ocdonunaza As.

B. [Tankpeatudeckas aunasa. I'. TopMOH-4yBCTBUTENBHAS IMIIA3A.

OTBeThI K pelIeHUI0 3aIaHU I
na camonpogepku ucxo0nozo ypoeHsa 3HAHUIL:
1-1-X;2-E;3-];4-A;5-b;6-T;,7-B). 2-A. 3-b. 4-b.
Jlna camocmoamenwvhou pabomuoi:
1. A-2,3; b-1,5; B-1, I'-4, .1-2; E-2.
2-B.21-(A-1;b-1;B-1;T-2;1-2).3-A.3.1-(A,B,B, E, X)
4. Bepno. 4.1. A — 1) TAT; 2) adupst xonectepona. b — 1) dochomunuasr; 2) xomectepor;
3) amoGerku (ano-B48). 4.2 — (b, B, IN).
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JlabopaTopHnasi padora (60 MUHYT)
HNHcTpyKuus K NpakKTHYecKOMY 3aHATHIO

Pabota 1. Kunemuxka oeiicmeusn nankpeamuueckoii 1unazl

Ipunyun memooda. CKkopocTb JEHCTBUS JIMIA3bl B OTJAEJIBbHBIX TOPLHUAX MOJIOKA OIpENesieTcs
[0 KOJIMYECTBY >KUPHBIX KHUCIOT, 00pa3yroIIMXCs MPU TUIPOIU3E KUpa MOJIOKA 32 OINpeaeNICHHbIN
IPOMEXYTOK BpeMeHH. Konn4yecTBO JKUPHBIX KUCIIOT ONPENENISAIOT TATPOBAHNEM IIEIIOUBIO.

Xoo pabomul. B npoOupKy HanmuBaroT 5 M MoJioka U 100aBisitoT 1 M 5% pacTBopa maHkpe-
aThHa (COKa MOJUKENyI0uHOM sxene3bl). [lpunmuBaror 1 Mi xemdu, coaepkuMoe MpoOUpKU ObICTPO
nepemenuBaoT. OtouparoT 1 Mi cmecu B Kooy, nobdasnstor 1-2 kamnu 0,5% pactBopa dhenond-
tanenra U TUuTpyroT 0,058 pactBopom NaOH 1o c1abo-po30Boii OKpacku, HE UCYE3AIONICH B TeUe-
nue 30 cexynn. [Ipobupky ¢ ocraBmielics cMmechbio momematoT B Tepmoctar npu 38°C. Uepes ka-
xnapie 10 MuHYyT M3 npobupku otomparoT no 1 mi cmecu u tutpyroT 0,058 pactBopom NaOH B
MPUCYTCTBUHU (PeHondTanenHa 10 caabopo3oBoil okpacku. [IpoBomar 5 Takux omnpeneieHuid, 3a-
MUCHIBAIOT PE3YJIbTAThl M HA OCHOBAHHH MOJIYYEHHBIX JTAHHBIX CTPOST KPHBYIO, OTPAXKAIOIIYIO TIPO-
L[ECC TUAPOIIN3A KUPa MO JeHCTBUEM (epMeHTa JIUIa3bl BO BPEMEHH.

Pesyabrars:
Bpemst unkydauun
0 Mun 10 mun 20 MmuH 30 Mmun 40 MmuH 50 Mmun
Oo0neMm
NaOH, ma
{k
=
2
T
o
]
pd
t, ];DGMSI (MHUH)
BriBoxa:

Pa6ota 2. [leiicmeue ¢hocghonunasz nodicenyoounoit sceneszol

Ipunyun memooa. O peictBuu dochonumnasz moHKeTyJ04HON Kene3bl Ha Tauiepodochomm-
MUBI STMYHOTO JKENTKA MOKHO CYIHUTh IO TIOSBJICHHIO CBOOOHON (hOCPOPHOI KUCIIOTHI, CIIOCOOHOMH
00pa30BHIBATH JKENTHINA OCAIOK MPU HATPEBAHUH C MOJIMOJATOM aMMOHHSI.
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Xoo pabomui. B 1Be TpoOHMPKH HAIMBAIOT 10 5 Karellb CyCIIeH3UU STUYHOTO XenTka. B 1-10
npoOUpKy A0OABISAIOT 2 Kalld MaHKpeaThHa, a BO 2-10 (KOHTPOJIbHYI0) — 2 Kariau Boabl. O6e
npobupku nomemniarot B Tepmoctar npu 38°C Ha 30 muH. Ilocine nakybOanum B 00€ mMpoOUpPKH Ha-
JMBAIOT 110 5 Kareilb MOJIMOIEHOBOTO PEaKTHUBA, HATPEBAIOT UX HA IJIAMEHH TOPEJIKH U OXJIaKIAI0T
BOJIOM IOJT KPAaHOM.

Pe3syabrar:

BriBOa:

Iloonucs npenooasamens:

14. TEMA: TPAHCIHIOPT JIMIIN10B KPOBbIO. OBMEH XOJIECTEPOJIA.
JENNOHUPOBAHUE U MOBUJIN3ALIUA JTUIINAOB. KOIMYECTBEHHOE
ONPEAEJIEHHUE B-JIMITIOITPOTENHOB B CBIBOPOTKE KPOBH

AKTYaJIbHOCTDb TeMbl

[Ipouieccrl 1€MOHUPOBAHUS U MOOWIM3AIMH JIMIIAIOB U3 KUPOBBIX MO B3aUMOCBSI3aHBI U
ITOABEPKEHBI YETKOM TOPMOHAIIBHON PETYJIALMH.

XouecTepon — BaXHBIA 3JIEMEHT MEMOpPaHHON CTPYKTYpBI, MPEAIIECTBEHHUK CTEPOUIHBIX
TOPMOHOB, BUTaMHHa [|, )KETYHBIX KUCIOT. XO0JIECTepPOs MPUCYTCTBYET B MUIIEBBIX KUPaX U MOKET
CHUHTE3UPOBATHCS MHOTMMH TKaHAMH. MeXaHU3M €ro CHHTe3a HaXOAMTCA O]l CTPOTUM METa0OoIH-
YECKUM KOHTPOJIEM. X0JIECTEPOJI SKCKPETUPYETCS € KETUbI0 TUOO0 B HEU3MEHHOM BUJIE, INOO B BU-
7ie IPOAYKTOB €ro MeTrabonmu3mMa — >KeTuHbIX KucaoT. C HapyleHrneM oOMeHa JMIUJ0B U XOJec-
TepoJja CBsi3aHbl Takhe 3a00JIeBaHUS, KaK OKUPEHUE, aTepOCKIIEpPO3, HllleMruYecKasi 00JIe3Hb cep-
11a, KeTYHOKaMeHHasi Oose3Hb. IloToMy MoHMMaHue BOIPOCOB CHHTE3a, pacmlaja, TpaHCHmopTa U
perynsauuyu oOMeHa JIMIKJI0B U X0JIECTEPOIa He0OX0IMMO MPU U3yYEHUH 3THUX 3a00JIeBaHUM.

JIMIONpOTENHOBBIN CIIEKTp MIa3Mbl KPOBU — OCHOBHOM IOKa3aTesb JUIHMIHOIO 0OMeHa B op-
raHu3Me, ¥ U3MEHEHUE COOTHOILIEHUS JUIONPOTENHOB CBUAETEILCTBYET O HApYIIEHHH METado-
nu3Ma JIMIUJIOB.

ean 3ansaTUS

W3yunth mporeccsl CHHTE3a JUMUAO0B U XO0JIECTeposIa B KJIEeTKaX. Y CBOMTh MPOLEcChl MOOMIIU-
3alUyU JIMOUIOB B KUpoBOM TkaHU. CdopMHpOBaTh NPEACTAaBICHNE O MEXaHU3MaX TPaHCIOpTa JIU-
MUJI0B U Xosecteposia B KpoBH. [IpnoOpecTr HaBbIKM KOJMYECTBEHHOTO ompejesieHus [B-numorpo-
TEUHOB B KPOBH.

TpedoBanus K HCXOAHOMY YPOBHIO 3HAHMH
s nonnoeo yceoenuss memvl HOOXOOUMO NOBMOPUMb U3!
— OUOOP2AHUYECKOU XUMUU:
® XOJIECTEPOJI: BTOPUYHBIN CIUPT — MPOU3BOJHOE LIUKIIONEHTAHIIEPruapodeHaHTPEHa, CTPO-
€HHeE, CBOMCTBA.
— OUO0102UUECKOU XUMULL:
® TJIMKOJIN3 U TEHTO30(oC(aTHBIN MyTh OKUCIIEHHUS TIHOKO3bI, OKUCIUTEIbHOE (pochopuiin-
poBaHUe.

JlJ1s1 NpoBepKYU UCXOAHOI0 YPOBHS 3HAHMI BBINOJIHUTE cjeylollee 3aJaHue:
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3adanue 1. VccnemyemMoe BEIIECTBO MOIBEPTIU THAPOIU3Y U C MOMOIIBI0 KAYECTBEHHBIX pe-
aKIMi ONpPEeNeTuiIN B THAPOIM3aTe KHUPHBIE KUCIOTHI M MEPUCTUIIOBBIM criupT. Kakoe BemiecTBo
HCCIICI0BAIIOCH?

A. XoneBas KHCJIOTA. b. Tpuanmirauuepon. B. ®ochartuaunxomnuH. I'. Bock

Hpa6uﬂbHOCWIb PeULerHuUs nposepobme, COnocmasue €2o ¢ Oneemom.

Bomnpocs! 1151 00cy:KIeHUst

1. Cunre3 TAI u raunepodochoIunuI0B B IEYSHH U KUPOBOU TKAHU (XUMH3M, OOIIHE ITa-
bl CUHTE3a, pasnuuus). TpaHcropTHble (GoOpMbl JHUIUAOB B KpoBU. CTpoeHHE U METa0OIM3M
JIITOHIT, JIIIIIIT, JITTHIT, JITIBII.

2. Xonecrepos, Ouojoruyeckas poisib, MUIIEBbIE UCTOYHUKU. BbIBeneHne xonectepona u3
OpraHu3Ma, >KEIYHbBIE KHUCJIOThl KaK OCHOBHOM KOHEUHBIM NPOAYKT OOMEHa XoJecTeposia, Mpea-
CTaBJICHHE O KEITYHOKaMEHHOH Ooiyie3Hu. brocuHTres xosnecreposia (TKaHeBass U CyOKJIETOUYHAs JIO-
KaJln3anus, CyocTpaThl, dTanbl, XuMu3M | stamna, perymsius).

3. Mexanu3mbl nojjiepkaHus OanaHca XosiecTepojia B KieTkax. TpaHCHopT xojecTeposa
(3X) BO BHemMeUEHOUYHBIEC KJIETKH, poJib anoBigo. Pons JIIIBIT u JIXAT B pasrpy3ke KJIE€TOK OT U3-
ObITKa xoJectepona. Merabonusm 3¢pupoB xosecrepoina, poib AXAT, xonecteponscrepasbl.

4. T'unepxonecreposieMusi U €€ MpUUMHbL. bruoXxumMus atepockiieposa, THIIEPX0IeCTEPOIEMUs
Kak (akTop pHcKa, Ipyrue (hakTopbl pucka, MEXaHU3M aTePOr€HHOro JeHCTBUS alloJUIONPOTEHHA
(a). OcHOBBI POGHMIAKTUKN M TUATHOCTUKU THUIIEPXOJIECTEPONIEMHUi, aTepocKiepo3a (MHIEKC aTe-
POTEHHOCTH).

5. Mobunm3anys THINA0B U3 KUPoBoil TKanu (cxema, Ca’" u HAM®-3aBHCHMbIE MEXAHU3-
MBbl aKTHBALMU FOPMOH-YYBCTBUTEJILHOM JIMIa3bl, TOPMOHANIbHAs peryisnus). Pons nenonuposa-
HUS ¥ MOOMJIM3AIUH KUPOB.

JluTepatypa 1J15l HOATOTOBKH
OcHoBHas1
1. Buonoeuueckasn xumus / B. K. Kyxta [u ap.]. Mocksa : biuxom ; Munck : Acap, 2008. C. 210-231, 254-258.
2. Buonoeuueckas xumus / A. 1. TaranoBud [u 1p.]. Musck : Bemm. mik., 2013. C. 186199, 210-212, 214 217.
3. Koncnexm neximyi.
JlomoJiHUTEILHAS
1. Mapwann B. [xc. Knuaudeckast ouoxumust / B. J[x. Mapmamt. Mocksa ; Caukr-IletepOypr : M3a-Bo
BMHOM-Hegckuit Juanext, 1999. 368 c.
2. Mappu P. buoxumust yenoBeka / P. Mapu [u ap.]. Mocksa : Mup, 1993. 384 c.

3agaHusA 1JIs1 CAMOCTOSITEILHOMH PadoThI

3aoanue 1. BcmoMHUTE, 9TO XOJNECTEPOTI — CTPYKTYPHBI KOMIOHEHT OMOMEMOpaH Bcex
TKaHel opraHu3ma. /[7si cMHTe3a pa3IMYHBIX OMOJIOTHYECKHA aKTHBHBIX BEIIECTB B OPTraHU3ME HC-
MOJIb3YeTCsl CBOOOTHBIN XONECTEpOII, TorIa Kak 3TepuduIrpoBaHHas oopMa — pe3epB XoJecTeposa B
KJIETKE.

1.1. V3 opranusmMa yenoBeka eXeIHEBHO BBHIBOJUTCS OKOIO 1 rpamma xonectepona. HazoBu-
Te Han0oJiee 3HAUMMBIC ITYTH BBIJICTICHUS X0JIECTEpOJIa;

A. B cocTaBe XUJIOMHKPOHOB. b. B Buzie coseit emuHbIX KUCIIOT.

B. Brigenenue ¢ pexanusamu. I'. B Buae cTeponHpIX TOPMOHOB.

J. Pacmierisiercst 1o aretui-KoA.

1.2. HazoBuTE MyTH NOCTYIUIEHUS, UCIIOJIB30BAHUS U BBIBEJCHUS X0JIECTEPOJIA U3 OPTaHU3Ma.

3aoanue 2. BplyunTe W HaANMIIUTE MOCIENOBATEIbHOCTh PEAKIMI CHHTE3a XOoJIecTeposia U3
anetmi1-KoA 1o oOpa3oBanusi MeBajoHaTa, yKaKUTe (DepMEHTHI.

2.1. OTBeThTE Ha BOMPOC: MOXHO JIM CHHXKEHHUEM MOTPEOJICHUS XOJECTeposa C MUIICH 10
100 Mr B CyTKM BbI3BaTh CHUKEHHE KOHLIEHTPALIUU XOJIECTEpPOsa B KpOBU?
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3a0anue 3. 3HaliTe CTPOEHUE U POJIb PA3ITUYHBIX JIUIIONPOTEMHOB B TPAHCIIOPTE XOJIECTEPOIIa
B opranusme, ydactue JITTHIT u JITIBII B mepenoce xomecTeposa u3 KpOBOTOKA B TKAHW U U30BITKA
XO0JIECTEPOJIA U3 TKAHEH B II€UECHb.

3.1. BeiOpure, B kakoii hopMe MUIIEBON X0JIECTEPOJI MTOCTYIAET B KPOBOTOK:

A. JITTHIL b. JIIBIL. B. JIHIOHII. I'. XunoMUKpPOHOB.

3aoanue 4. Ilpy nHTEHCUBHOW (PU3NYECKON paboTe aKTUBUPYETCS MOOMIIN3AIUS HEUTPaIb-
HBIX JKUPOB U3 JIETO.

4.1. Kako#t ¢pepMEHT OCYIIECTBIISICT BHYTPUKIICTOUHBIN JTUITOIN3?

A. Ilencun. b. 'opMoH-4uyBCTBUTENBHAS JIUIA3A.

B. Jlunonporennnunasa. I'. Dunonentuaasa. [. ®ochonunaza.

4.2. KakuM rOpMOHOM aKTHBHPYETCSI 3TOT pepMeHT?
A. UncynuHowm. b. I'mrokaronom. B. Kanpiiutonnaom. I'. OKCHUTOIIMHOM.

HpCIGZ/lJleOCI’I’Ib pemeﬂuﬁ npoeepbnie, conocmaesue ux ¢ omeemamul.

IIpoBepbTe Bamy 3HaHUA (CAMOKOHTPOJIb YCBOCHUS TEMBI)

3aoanue 1. Y G0IBHOrO MoOCiE Kypca JICUEHHUs! aTepOCKIIepo3a U CTPOroro COOJI0eHUs aAne-
TOJIOTUYECKUX PEKOMEHIAINK B IIa3Me KPOBU Ja0OPATOPHO MOATBEPIKIEHO MOBBIIICHUE YPOBHS
aHTUATEPOTE€HHBIX JINIIONPOTEUHOB. Kakue MMnonpoTenHsl SBISAIOTCA aHTUATEPOTreHHBIMU?

A.JIIIOHIL.  b. JITHIL B. JIIIBIL. I'. X"JIOMUKpPOHBI.

3aoanue 2. 'Y monel, B pallioHe KOTOPHIX MpeobiafaeT pacTUTEIbHAs MUIIA U pbIOa, 3HAYH-
TEJIbHO CHWXKEH PHUCK 3a0osieBaHUs aTepockiiepo3oM. Kakue BeliecTBa, BXOJSLIME B COCTaB ATHX
MIPOJYKTOB, MOTYT OKa3bIBaTh aHTHAaTeporeHHoe aevicteue? Mx posb B oOMeHe xonecteposna?

3aoanue 3. IlanneHT, KOTOPOMY C JIeUeOHOH LEIbI0 Ha3HAYEHO ToJI0JIaHKe, B TEUCHHUE ABYX
HeZeNb 3HaYUTENbHO MoxyzAen. KakuM ropMoHOM peryaupyercsi CKOpOCTb MOOWIM3ALMU KUPOB
IIPY U3MEHEHUH PEKUMA TUTaHUS?

A. I'IrOKaroHom. b. OkcuronuHoM. B. AnpenanuHom.

I'. Kanpuutonnnom. /1. ITapatnprnoMm.

3aoanue 4. Tlpu obOcrmeqoBaHUU TMOJPOCTKA, CTPAJAIOIIETO KCAHTOMATO30M, BBISIBJICHA Ce-
MelHas Tunepxonecrepoiemusi. KoHLIEHTpaus KakuX JTUMONMPOTEUHOB PE3KO MOBHIIIEHA B KPOBU
IIpYU JaHHOW NaTOJIOTUU?

A. XWIOMHKPOHOB. b. JIITHIIL. B. JIHIOHII. I'. JIIIBIL.

3aoanue 5. Jns cuTyalyu, KOraa NpOMCXOIUT JEMOHUPOBAHKE JIMITUIOB, XapaKTEPHO:
A. IloBbIlLIEHHE CEKPELIN MHCYINHA.

b. YBenuuenue B KpOBH KOHIIEHTPALIUU CBOOOHBIX KHUPHBIX KUCIOT.

B. VBennuenune B kpoBu koHneHTpaunu JIINOHIT n xumomMukpoHoB.

I'. IloBpIIIEHHAS AKTUBHOCTH TOPMOH-YYBCTBUTEIbHON JIUIA3BI.

J1. [loBbIlIeHHAs! aKTUBHOCTD JIUTIONPOTEUHIIUITA3HI.

3aoanue 6. CpaBHUTE 0OCOOCHHOCTH OMOCHHTE3a JIMITHIOB (TPUAIMIITIIUIICPOIIOB) B pa3IHy-
HBIX TKAHAX, 3a[I0JTHUB TaOIHUILy:

®dopMa TpaHCIIOPTA JIH-

TkaHb Hcxoanblie cydcTpaThl CHHTE3A
NUA0B U3 OPraHa

Cnnsucrast 0007109YKa TOHKOW KHAIIKA
Ileuenn

JKupoBasi TkaHb
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3aoanue 7. Kakue nojaoKeHus MPaBUIbHBI 7Sl CUTYalMU, KOT/Ia IPOUCXOIUT MOOMIU3AIUS JIU-
nuaoB?

A. KoHIleHTpaIus >KUPHBIX KUCIOT B KPOBU BhIIIE HOPMBI.

b. Konnentpanus JITIOHII Bbiie HOpMBI.

B. 'opmoH-uyBcTBUTENbHAS TUTIA3a HaXoAUTCs B (hochopuiampoBaHHOii hopme.

I'. JIumonpoTenHiniasa HaxoauTcs B pochoprimpoBaHHOl Gopme.

J1. AKTUBHOCTb JIMIIONPOTEHHIINIIA3b] CHIKEHA.

3aoanue 8. CpaBHUTE OMOCHHTE3 TPUALIMIITIIMICPOJIOB B IEUECHH U KUPOBOM TKAHM:

1. buocuHTes KUPOB B IEUCHH. A. CBOOOJHBIN TIUIEPOIT UCTIOIB3YETCS ISl CUH-
Te3a KUPOB.

2. buocunTe3 KUPOB B )kUpOBOM TKaHU. b. B mporecce OuocunTesza oopasyercs dpocda-
TUHAS KUCIIOTA.

3. O6a nporecca. B. Crumynupyercs npu HU3KOM KOHIICHTpAIUU
IJIIOKO3BI B KPOBH.
4. Hu onum. I Cunre3upyemblit )xup oOpa3yeT BakyoJu, 3a-

MIOJTHSIOLIUE ITUTOILIA3MY.
OTBeTHI K pelIeHUIO 3aJaHUI

Jlna camonpoeepKu ucxo0Ho20 ypoeHs 3HAHUIL:

1-T;

Jlna camocmoamenvhou padomel:

11-5B,B;2.1 -na;3.1-1;4.1-5b; 42— b.

JlabopaTopHnasi padora (60 MUHYT)
HNHCcTpyKIHMA K NPAKTHYECKOMY 3aHATHIO

Onpeodenenue cooeprycanusa [-n1unonpomeunog (MUNOnPOmMeUH08 HU3KOI NIOMHOCHU) 8
naazme Kpoeu.

BobIMHCTBO MITUIOB HAXOASTCS B KPOBU HE B CBOOOJTHOM COCTOSIHHH, & B COCTaBe OEIKO-
BO-JIMIHUIHBIX KOMIUIEKCOB (JIMITONPOTEUHOB). PpaKiyy JIUIONPOTENHOB OTIMYAOTCS [0 OTHOCH-
TEJBHOM MOJIEKYIISIPHON Macce, KOJMYECTBY Oelka, MPOIEHTHOMY COJEP)KAaHHIO OTAEIbHBIX JIH-
MUIHBIX KOMIOHEHTOB. JIMMONPOTENHBI MOKHO PA3/IeINUTh Pa3IMYHBIMU METOaMU: 3JeKTpodope-
3a, TOHKOCJIOMHOM Xpomarorpaduu, yabTpaleHTpU(yrupoBaHUs B COJIEBBIX pacCTBOpPAX PasIMyHON
wioTHOCTH. [Ipu snekTpodopeTnueckoM pas3iereHnu JUIONPOTENHOB MIa3Mbl KPOBH (HAa XpOMaTo-
rpaduyeckoii Oymare, aleTaTieNioio3e, arape, B MOJIUAKPUIAMUIHOM TeJie) ToNydaroT Gpakiuu
XMJIOMUKPOHOB M JIMIIONPOTEUHOB Pa3IMYHON IIOTHOCTH: o-nunonporeuns! (JIIIBIT) umetor mo-
JIBUKHOCTH O-TTI00ynuHOB, B-nunonpotenns! (JIITHIT) o6namaroT moaBuKHOCTRIO B-TI00YIHMHOB.
[Ipe-B-munonporeuns! (JILIOHIT) Ha snekTpodoperpamme pacnonaratoTcsi OT JMHUM CTapTa Mepen
-mumonpoTenHamMu, TOATOMY y HUX TaKO€ Ha3BaHUE.

Omnpenenenue conepkanusi B-JIMNONPOTEMHOB B IJIa3Me KPOBU MMEET 3HAUEHUE Il TUarHo-
CTHKH aTepOCKIIEP03a, OCTPBIX U XPOHUUECKUX 3a00JE€BaHUI MMEYEHH, KCAHTOMATO3a U JPYrUX Ia-
TOJIOTHUH.

IHpunyun memooda. dotomerpuueckuii MeToJ. B OCHOBY MeTona TOJOKEHA CIIOCOOHOCTH
B-nmunonporeunoB (JIITHII) ocaxnarbcs B mpUCYTCTBUU XJIOpUAA KallblUs U TE€NapUHa; MPU 3TOM
U3MEHSETCs MYTHOCTh pacTBopa. Ilo cTernmeHu MOMYTHEHHs pacTBOpa U CYIAT O KOHIEHTPAaIUH
[3-TUITONIPOTENHOB B CBIBOPOTKE KPOBH.

Xoo pabomul. B mpobupky BHOCAT 2 mi 0,025M pactopa CaClz u 0,2 M1 CBIBOPOTKH KPOBH,
nepemMemuBaioT. OnpeneisitoT ONTHYECKYI0 MI0THOCTH pacTBopa (E1) mpotus pactBopa CaClz Ha
KOJIOPHUMETpE B KIOBETaX TONIIMHON 5 MM mpu KpacHOM cBeTogmibTpe (630 HM). B xtoBeTy no0aB-
mstoT 0,1 M1 pacTBOpa remnapuHa, NEpPeMENnBalOT U TOYHO Yepe3 4 MUH CHOBA ONPENIENSIOT OINTH-
YECKYIO IIIOTHOCTH pacTBopa (E2) B Tex ke ycrnoBusx.
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Pacuem. BpraucisiioT pa3HOCTh ONTUYECKUX IJIOTHOCTEW U YMHOXKarOT €e Ha 10 — sMmupuye-
ckuit koaurment, npeanoxeHHsi JIenBUHOM, T. K. MOCTPOSHNUE KaTMOPOBOYHOM KPUBOM COIPSKEHO
¢ psaom tpyaHocrei (x (r/m) = (E2— E1)-10). B HOpME cozeprkaHue [B-THITONPOTEHHOB COCTABIISET
3-4.,5 r/n. Copeprkanue B-TUIIONPOTEUHOB KOJIEOIETCs B 3aBHCUMOCTH OT BO3pacTa U MoJia.

PesyabTaTpi: Ei1= Ex= Pacuer:

BriBOa:

Iloonucw npenooasamens:

15. TEMA: BHYTPUKJIETOUYHBI OBMEH )KHPHbIX KUCJIOT. KETOHOBBIE
TEJA. KOJIMYECTBEHHOE OIIPEJAEJIEHUE XOJIECTEPOJIA
B CBIBOPOTKE KPOBHU

AKTYaJIbHOCTb TeMbI

XKupHbIe KHCIOTH — HEOTHEMJIEMBI COCTABHOM KOMIIOHEHT OOJILITMHCTBA JIUMU0B. [loHH-
MaHHE MEXaHU3MOB CHHTE3a U pacraja >KUPHBIX KUCIOT UMEET OOJIbIIOe MPAKTUUECKOS 3HAUCHHUE B
NEeSTEeILHOCTH Bpaua. MHorue 00Jie3HH, BPOXKACHHBIC W TPUOOPETECHHBIC, ONPEIETSIOTCS HapyIlle-
HUSMU B COOTHOIICHHH MPOIIECCOB aHA0OIM3Ma U KaTabonu3ma KUpHBIX KucinoT. Hapymienue co-
OTHOIIIEHUS HE3aMEHUMBIX JKUPHBIX KUCJIOT B MUTAHUH MOKET NMPUBOIUTH K CYIIECTBEHHBIM HU3Me-
HEHHUSIM B COCTaBE 3MKO3aHOUIOB M, KaK CIEACTBUE, K PA3TMYHON MATOJIOTHH.

OnuH U3 BaXXHBIX MOKa3aTeJIed JTUIMIHOTO OOMEHa — CoJlep KaHhe KETOHOBBIX Tes. KeToHo-
BbIE TeJa COJIEPIKATCS B KPOBU 3[I0POBOTO YelOBEKa B HEOONMbIINX KonuyecTBax. OHAKoO, MpHU ca-
XapHOM J1uadere, TOJI0JaHUN KOHIIEHTPAIMsl KETOHOBBIX TEJ MOXKET MOBBIIIATHCSA B HECKOJIBKO pas,
pa3BUBAETCA KETOHEMHUS.

Iean 3ansaTHA

N3yuuTs mporiecchl OKUCIIEHUST U CHHTE3a KUPHBIX KUCIOT. CPopMHUpOBaTh TPEACTaBICHUE 00
siiko3aHOnAaxX U uX QyHKMsX. [I[prodpecTi HaBBIKK OMpeAeTIeHUs X0IeCTepoia U KeTOHOBBIX Tel.

TpeOoBanus K HCXOAHOMY YPOBHIO 3HAHUH

na nonnozco yceoenus memvl HeOOXOOUMO NOGMOPUMD U3

— OUOOP2AHUYECKOU XUMUL:

* peaklUy ajJbJ0JbHONW KOHAEHCAlUU, (JOPMUPOBAHME U XAPAKTEPUCTHKA CIONKHOI(DUPHON
CBSI3H, BBICIIINE KUPHBIE KUCIIOTHI (CTpOeHHe, HOMEHKIIaTypa, cBoiictBa); [10JI, mpoayktst I10JI;

* KETOHOBBIE T€Ja U UX CBOMCTBA

— 0UO002UYECKOU XumMuu:

* [ICHTPAJIbHBIE TyTU MeTa0oau3Ma (OKUCIUTEIbHOE eKapOOKCUIUPOBaHNE MUPOBUHOIPA/I-
Hou kuciotsl, [[TK);

* IeHT030(p0C(aTHBII MMyTh;

* TUXOTOMHUYECKUH pacma]l III0KO3H;

* OKHCIUTENbHOE ochopunnpoBanme

JI1si IpOBEPKH MCXOHOI0 YPOBHS 3HAHUI BBINOJHHUTE CJIeIyIONIHe 3a1aHUA:
3aoanue 1. Onpenenure koaudecTBo Moiab AT®, cuHTe3upyeMoe 3a CYeT MOJHOIO OKHCIe-
HUSI OTHOTO MOJIS:
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1. I'roK035I. A. 17.
2. Antetnii-KoA. b. 18.
3. Cykunuin-KoA. B. 10.
4. ®ocdoanokcuaneToHa. r. 25
. 32(30)

3aoanue 2. B uccrienyeMoil Mode OMpelNeiuyid BBIPaXEHHYIO KHCIYI0 PEaKIHIO 3a CUeT
BEIIeCTBa, 00JIAJAI0IIEeTr0 CBOMCTBAaMU KeTOHOB. Kakoe M3 MepeunciIeHHBIX BEIIECTB MOMKET 00yc-
JIOBUTH 3TO u3MeHenue pH moun?

A. AueroH. b. flurapnas xucnora.

B. Yronpnas kucnora. I'. AueroykcycHasi KUCIOTa. . YkcycHas Kuciora.

3aoanue 3. B moue OOJBHOTO C BBIPOKEHHOW KHUCIIOW peakIMel ONpeaesMiId COACpKaHUE
B-runpokcuOyTupaTa. M3 Kakoro npenniecTBEHHUKAa OH MOKET 00pa3oBaTbes?

A. AueroH. b. AueroykcycHas Kuciora.

B. MacnsHas kuciora. I'. Slurapnas kucnora. M. y-OkcumacnsiHasi KUciora.

Hpa6uﬂbHOCWZb pemeHwJ npoeepvnie, conocmaesue ux ¢ omseemamul.

Bonpocsl 1151 00cyxa1eHus

1. B-Okucnenne Kak HEHTPAIBHBIA MyTh KaTaboIM3Ma XUPHBIX KucioT. CyOKieTouHas Jio-
Kallu3alus Mpolecca, akTUBALUS JKUPHBIX KUCIOT, TPAHCIOPT B MUTOXOHAPUU. XUMHU3M OKHUCIe-
HUS, ydacTHe BHUTaMUHOB. CONpsHKEHHE C TPOLECCOM OKHCIUTENHHOrO (HOCHOpHINPOBAHUS U
SHEpreTHYecKuil BbIXoJ. [-OKHUCIIeHHEe XKUPHBIX KHUCIOT C HEYETHHIM KOJUYECTBOM YTJIEPOJHBIX
aTOMOB, HEHACBIIIIEHHBIX KUPHBIX KUCIOT. OCOOEHHOCTH B-OKHCIEHUS B IEPOKCUCOMAX.

2. buocunTe3 XKUPHBIX KUCIOT. CyOKiIeTouHas JOKaIU3alys, CyOCTpaThl, XUMH3M, PErys-
1usi. OcOOEHHOCTH CTPOEHHUS allUIICUHTa3bl. Poiib Manuk-pepMeHTa.

3. MeTabonu3M apaxuJOHOBOW KHCIOTHI. BUOCHHTE3 3HK03aHOMIOB (IIPOCTarJIaHANHbI, TTPO-
CTALMKJIMHBI, JEMKOTPUEHBI, TPOMOOKCAHBI) M UX OHOIOrHuyecKas poib.

4. KeroreHes3: TKaHeBasi U CYOKJIETOYHAS JIOKAIHM3AIUs, CyOCTpaThl, XUMU3M. OKCUMETUIITITY-
TApWJIOBBIM M Jealiia3Hblil MyTH 00pa30BaHUS KETOHOBBIX Tell. MOJEKYISIpHbIE MEXaHU3MBbI KETO-
HEMHH Ipu caxapHOM JualeTe, HEJOCTaTOYHOM YTJIEBOJHOM IUTAHUU, TOJIOIaHUM. Y TUIM3alMs Ke-
TOHOBBIX TeJ (B3aMOIPEBPAILCHNs], AKTUBALINS, BKIIFOUEHUE B META00IN3M, SHEPTeTHKA OKUCIICHHS).

5. Auernn-KoA kak neHTpaidpHbli MeTabonut. [1ytu ero norpednenus B kierkax. Bzanmo-
CBSI3b JIMIIUIHOTO U YIJIeBOAHOTO oOMeHa. [Tyt mpeBpareHus rimueposa B KJeTKax. JHepreTuye-
CKHUI OaJlaHC OKUCIJIEHUS TIIMLIEpOa.

Jlureparypa 1Jisi HOATOTOBKH
OcHoBHAas1

1. Buonoeuueckas xumusi / B. K. KyxTta [u ap.]. Mocksa : Brrowm ; Musck : Acap, 2008. C. 234-249, 258-260.

2. bBuonoeuuecxas xumust / A. J1. Taranosud [u 1p.]. Musck : Bei. mik., 2013. C. 200210, 212-214.

3. Kowncnexm nexknui.

JlomoJiHUTEILHAS

1. Mappu, P. buoxumus genosexa / P. Mappu [u 1p.]. Mocksa : Mup, 1993.

2. Buoxumus. Kpatkuii kypc ¢ ynpaxuenusmu u 3agadamu / mox pen. E. C. Ceepuna, A. 5. Hukonaesa.
Mockga : TOOTAP-ME], 2001. C. 186-189, 193-198, 205-210.

3agaHus AJ151 CAMOCTOAITEILHOMH padoThI

3aoanue 1. Hayuntech pacCUUTBHIBATh YHEPTETHUECKHUMA BBIXOJ [3-OKUCIICHUS KUPHBIX KUCIIOT.
J1JIs TOTO HY>KHO TIOMHUTB, YTO:

A. Yucno moneii anetun-KoA, oOpa3yromuxcsi B pe3ylibTaTe OKUCICHUS KUPHBIX KUCIOT C
YEeTHBIM YHCJIOM aTOMOB yriiepoaa (N), MOKHO paccuuTath 1o dopmyie: N/2.

b. Kaxnaprit mons anietun-KoA nanee oxucnsiercs B LITK ¢ o6pazoBanuem 10 mons ATO.
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B. B kax1oM BUTKe [3-OKHCIEHUS IPOUCXOMAT IBE PEAKIMH JETUAPUPOBAHMs, B KOTOPBIX BOC-
cranaBiamBaroTcs oana monekyiaa HAJ[Y (HAJIH'HY) u ogna monexyna ®AJ] (DPAJIH2), nmostomy
Kax/blii BUTOK JjaeT 4 AT® npu conpspkeHUH ¢ MPOLIECCOM OKUCITUTENBHOTO (GochOpPUIMPOBAHMSL.

I'. Ynciio BUTKOB MOKHO paccyuTarhb 1mo ¢opmyie: n/2-1 , T. K. B MOCICIHUI BUTOK [3-OKHUC-
JeHus Bcerna Berynaer OyTupmin-KoA u npu ero pacuieriennn oopasyercs ABa anetwi-KoA, a He
OJIH, KaK BO BCEX MPEIbIIyLINX BUTKAX.

. Cymmapusbiid Beixon AT® st B-OKHCICHUS KUPHBIX KHUCIOT C YETHBIM YHCIOM aTOMOB
yriepoJa MO>KHO pacCUuTaTh Mo Gpopmye:

[(n/2) 10 + (n/2 - 1) - 4] — 2*

* — 2 AT® pacxoayercs Ha aKTUBAIIMIO KUPHBIX KACJIOT.

1.1. Pemute 3anauy. Paccuuraiite konuuectBo AT®, oOpasyroiieecs Npyu OKUCICHUU OJTHON
MOJIEKYJIbI TPUNAIBMUTOUIITIIULEPOIIA. AJITOPUTM:

A. Hanumunre peakuuio rujposinsa 3T0ro COeAMHEHHUS.

b. Paccuuraiite konuuectBo AT®, obpa3zyrorieecs Mpu OKUCACHUH KaXKI0M MOJIEKYJIbI Malb-
MUTUHOBOM KucioThl 10 CO2 u H20.

B. Hanumure peakuuu karabonusma riuuepoia (ruuepoi — (pochormuiepon — AMOKCH-
arnieronocdar — rmnepanbaeruadocdar) no CO2 u H20.

I'. Paccunraiite konuuectBo AT®, obpasyrolieecs Mpu OKUCICHUH OJITHONW MOJIEKYIIbI TIIHLIE-
poiia 1o CO2 u H20.

. PaccuuTaiite cymmapuslil Bbixoa AT® npu noaHOM OKUCHEHNN TPUIATbMUTOMITIIALEPOIIA.

1.2. Ilpu KakoM yCIIOBHH aKTHBHPYETCS [3-OKUCICHUE KUPHBIX KHCIOT?

A. Ilpu ymenblieHHHN cuHTE3a MaoHUI-KoA B nuro3oue.

b. Ilpu yBenuyeHun KOHUEHTPALIUU HAJIHH" B MUTOXOHJIPHUSIX.

B. Ilpu runokcun.

I'. [Tpu Han4uK GOJBIIOTO KOJIMYECTBA TITFOKO3HI.

3aoanue 2.

2.1. HanumuTe peakuuy NepBoro BUTKa CUHTE3a MaIbMUTUHOBOW KUCIIOTHI.

2.2. HannmmTe cymMMapHOE ypaBHEHHME CUHTE3a NAJIbMUTHHOBOM KMCIIOTHI ¥ IOCYUTANTE KO-
JIMYECTBO IIUKJIOB, HEOOXOJUMBIX JIJIsl €€ CHHTE3a.

2.3. CKOJBKO MOJIEKYJI IITFOKO3bl M KAKUMHU MYTSMHU HY)KHO 3aTPaTUTh, YTOOBI CHHTE3UPOBATh
1 Monekyy TpunaabMUTOUITINLEpOIa?

2.4. YKaxnre, KaKue U3 IPUBENAECHHBIX HU)KE KUPHBIX KHCIIOT:

1. CuHTE3UpYIOTCS B OpraHu3Me. A.18:2 (9, 12).
2. He cuHTE3UpPYIOTCS B OpraHu3Me b. 18:1 (9).
Y JIOJIKHBI TIOCTYNATh C MUIIEH. B. 18:3 (9, 12, 15).
I'. 18:0.
J. 16:0.

2.5. Tlpu xakux yclIoBHUSX OYAET YBEIMUYUBATHCS CUHTE3 )KUPHBIX KUCIOT?
A. TIpu MOBBIIIICHNW KOHIIEHTPAIMH TIFOKO3bI B KPOBH TIOCIIE €/IBI.

b. IIpu cHI>KEHUU CeKpely UHCYIIHHA.

B. Ilpn yBenu4yeHnr CEKpEUH IITI0KaroHa.

I". ITpu nedocopunupoannu anetuin-KoA-kapObokcuassl.

J1. IIpu u30BITOYHOM MOCTYIUICHUH KUPOB € MHUILEH.

3aoanue 3.

3.1. YkaxuTte, kakue QyHKIIUU PETYITHPYIOT MepEUUCICHHBIC HIKE dSHKO3aHOUIbI:

1. JIeKOTpHUEHBI. A. CokpallleHu€e TJIAJIKUX MBI, JIMTOJIN3, CEKPEIHs, TPOHUIIA-
€MOCTb, DJIEKTPOJIUTHBINA OallaHC, CBEPTHIBAHUE KPOBH.

2. [IpocrarnaniuHbI. b. Xemotakcuc, BocnaneHue, aJlIeprudeckiue peakimu, CoKkpa-

IIeHUE II1agKoi Myckynarypsl Opouxos u JXKKT.
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3. TpoMOOKCaHBI. B. Arperamus TpoMOOIIUTOB, CY>KEHHE COCYIOB U OPOHXOB, pe-
rymsinusa ypoBHa HAM® B TpomOoninTax.

3.2. I3BeCTHO, 4TO acUPUH HEOOPATUMO UHTHOUPYET IIUKIOOKCUTCHA3Y.

A. O0bsAcHHUTE, TOYEMY aCIMPUH B MAJIbIX J03aX MOYKET IPUMEHATHCA I IPEIOTBPALLICHUS
oOpa3zoBaHHs TPOMOOB.

b. ¥V HexoTOpbIX J0EH (C TEHETUYECKON MTPEIPacIIOI0KEHHOCThIO) IPUHATHE aCIIUPUHA MO-
KET BbI3BaTh MIPUCTYIl OPOHXHAIBHON aCTMbl — TaK Ha3bIBAEMYIO aCIUPUHOBYIO acTMy. [TomoryT
JM TaHHOMY OOJIbHOMY CTE€POUIHBIE MTPerapaThl?

3adanue 4. 3yunte mytu oOpa3oBaHUsI KETOHOBBIX TEJl B MEUeHU W UX Merabomusm. Obpa-
TUTh BHUMaHUE HA TO, YTO areroaneraTr u B-TuApoKcuOyTupat o0pa3yroTcsi B HOpME B HEOOJIbITUX
KOJINYECTBAX, a alleTOH — JIMIIb P 3HAYUTEILHOM HAaKOIUICHUH KETOHOBBIX Tell (ToJIolaHue, ca-
XapHbIi 1uaber).

4.1. Kakue opraibl B HOpPME HCIIOB3YIOT all€TOAIETaT B KAUECTBE UCTOYHUKA SHEPTUU?
A. Ileuens. b. Cepaue. B. Mosr. I'. Cxenernas myckynarypa.

4.2. Ouennre sueprerudeckuiit 3gdext (B Mmonp ATD) okucnenust 1 Monp aneroainerara a0
CO2u H20. Pacuer 3anumuTe:
Ilpasunvhocms pewienuii npogepbme, COROCMABUS UX C OMBEMAMU.

IIpoBepbTe Bamm 3HaHUS (CAMOKOHTPOJIb YCBOCHHMS T€Mbl)

3aoanue 1.

1.1. OguH nMKI (-OKHCICHMs BKJIIOYACT YeThIPE IMOCieAoBaTeNbHble peakuuu. Bribepure
IIPaBUJIBHYIO ITOCIIEI0BATEIbHOCTD:

A. Oxucnenue, aeruaparanus, OKUCIECHUE, PaCIEIICHHE.

b. BoccranoBiienue, JeruipupoBaHue, BOCCTAHOBIICHHE, PACIICIUICHHE.

B. [lerunpuposanue, rugpatanus, ACTHIPUPOBAHNE, PACIICIUICHHE.

I'. 'mppupoBanue, aeruaparanus, THIPUPOBAHKUE, PACLICIUICHHE.

. Boccranosienue, rufipatanus, 1eruApUPOBaHUE, PACILEIIIICHUE.

1.2. 3BecTHO HaclleJICTBEHHOE 3a00JeBaHUE, MTPH KOTOPOM B CKENIETHBIX MBIIIIAX CHIKEHA
KOHIIGHTpallUs KapHUTHHA B pe3ysibTate aedexra (epMEeHTOB, yUacTBYIOIIMX B €ro cuHTeze. OT-
BETHTE HA BOIPOCHI:

A. Kak ckaxercs Ha CIOCOOHOCTH BBITIOJNHATH JUIUTEIBHYIO paOOTy CHUKEHUE KOHIICHTpa-
LMY KapHUTHUHA?

b. ITox MUKpPOCKOIIOM B KJIETKaX TAaKUX MBI BUAHBI BaKyosH xkupa. OOBSICHUTE UX MPOUC-
XOXKJICHHUE.

3aoanue 2.3.1. U3yunB MeTabOIN3M KUPHBIX KHCIIOT, 3aITOJIHATE TAOHITY:

IIponeccor B-Oxuciienne buocunres
Jloxanm3anms npoiecca
Vcxonnslii cyocTpar

[Tepenocunk cybcTpara yepes3 MUTO-
XOHAPHAIbHYIO MEMOpaHy

KodepMmeHThI OKHCTUTENBHO-
BOCCTAHO-BUTEIIbHBIX PEaKINil

HcTouHuK mpucoeuHseMoro ¢par-
MEHTa WU OTIHIEIUIsIEMbIH (hparMeHT

Perynsitopabie hepMeHTHI

73



Perynupyromnue ¢akTops

AKTHBaTOpPBI

WNHruouropsl
3aoanue 3. Y nanuenta oOHapy>KEHO MOBBIIIEHUE COIEP>KaHMsI KETOHOBBIX Tell B KpoBu. [1pu

KaKMX (U3HOJIOIMUYECKHX COCTOSHUSAX OpraHu3Ma HaOJIt01aeTcs KeTOHEMUs?

A. Tlpu 1uTenbHOM MBIIEYHOH padoTe. b. Ilpu u30bITKE YTI€BOAOB B MHIIIE.

B. IIpu oTcyTCcTBHHU XKUPOB B MUIIE. I'. ITpu ronoganuu.

J1. IIpu Hapy1eHny nepeBapuBaHus KUPOB.

OTBeTHI K pelIeHH 0 3a1aHUii

Jlna camonpoeepku ucxoo0Hozo ypoeHs 3HAHUIL:
1—(1-14;,2-B;3-T;4-A),2-A,T; 3-5.

s camocmoamenvhoi padomoi:

1.1—336,5.1.2—A.

2.3 — 34 monexyabl rmoko3bl. 24— (1-B, T, J1;2—-A,B). 25— (A, ).
31— (1-Bb;2-A;3-B). 41.—B,T. 42.-20 AT®.

JlabopaTtopnas pa6ora (60 MUHYT)
I/IHCprKHHH K IPAKTHY€CKOMY 3aHATHUIO

Pabora 1. Onpedenenue konyenmpayuu xojiecmepona é cbleOpomKe Kposu (hepmeHmamugHvim
MEMOOOM

Ipunyun memooa. OnpeneseHue XoJiecTeposa Mociae ero GepMeHTaTUBHOIO THAPOIU3a U
okucneHus. MHIuKaTopoM SBISETCS XWHOHUMHH, OOpa3yeMblii M3 TEPEeKUCH BOAOpoaa U 4-
aMuHO(eHa30Ha B IPUCYTCTBUH (PEHOA U IEPOKCUA3BI.

Xonecmeponacmepasa

»
»

D¢up xonecrepona + H20 Xonecrepoin + )KUpHasg KUCIOTa

Xonecmeponokcuoasa
Xonecrepon + Oz »  Xonecren-30H+ H202

Ilepoxcuoaza
2 H202 + 4-amunodenazon + denon »  XunonumuH + 4 H20

OO6pa3zyromuiicss TPOAYKT UMEET PO30BYIO OKpacKy. MIHTEHCHBHOCTh OKpAacKu MpsIMO TMpO-
MOPIMOHANIbHA KOHIIGHTPAINH XOJIECTepoIia U u3MepsieTcs (POTOMETPHUECKH.

Xo0 pabomul. XonecTepo OMpenesioT B CHIBOPOTKE KPOBU. PeakTUBBI 100ABIISAIOT MO cie-
IYIOIIEN CXeMe:

OnbiTHas1 CrannaprHas
npoda, MJ npoda, mJ
B npoGupku BHOCST:
ChIBOpOTKA KPOBH 0,02 —
CraHIapTHBIA PacCTBOP XOJIECTEPOIIA — 0,02
Pabounii pactBop GpepMEeHTOB 2,0 2,0
[TepememmBaOT 1 MTHKYOUPYIOT peaKkIMOHHYI0 cMech S MuH nipu 37 °C wim 10 MuH ipu KOM-
HATHOM TemIieparype
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[To okoHYaHMM HMHKYOAIlMM H3MEPSIIOT ONTUYECKYIO IUIOTHOCTH OMBITHOM M CTaHIapTHON
mpo6 Ha KoysopuMmerpe (IIrHA BOJIHBI 540 HM) B KIOBETaX C TOJIIMHOHN CIIOS 5 MM MPOTHB KOHT-
poJIs.

KonTposbsHas npoba conmepxkutr 2,0 mu pabodero pactBopa (pepmentoB. KoHTponbHYIO
po0y MOKHO TOTOBUTH OJIHY Ha TPYIMILY.

Jnist pacdera KOHLIEHTPAIMH X0JIECTEPOIIa UCIOIb3YT GOpMyITy:

C xonect. (Mmonw/n) = 5,17 x (E omsIT. / E cTanm.)

Pe3syabrarsi: Eonbit. = E crann. =
Pacuer:
Knunuxo-ouaenocmuuecroe 3navenue. Hopma — 3,9-6,2 MMOIB/1 XONECTEpOsia B CHIBO-

potke kpoBH. [Ipy HapylIeHUH JHIUAHOTO OOMEHa XOJIECTEPOJI MOKET HAKAIUIMBAThCS B KPOBH.
VYBenn4yeHne ypoBHs XOJIECTepoJia B IUIa3Me KpOBH (THUIEpXojecTeposieMus) HaOnromaeTcst mpu
aTepoCKJIepo3e, caxapHOM JauadeTe, MEXaHUUYECKOU >kenryxe, Heppure, HePpo3e (0coOeHHO MpHU
JUTIOUTHBIX Hedposax), rumotupeose. [loHmkeHne xoecTeposia B KPOBH (THUITOXOJICCTEPOTICMHUS )
HaOJII01aeTCs IPU aHEMUSX, TOJI0JAHUH, TYOepKyJje3e, THIIEPTHPEO3e, PAKOBOM KaXeKCUH, MapeH-
XUMAaTO3HOM XKENTyXe, OPAKEHNUN LICHTPAJIbHON HEPBHOM CHUCTEMBI, JIMXOPAJLOYHBIX COCTOSIHHUSX,
NIpY BBEJICHUU MHCYJIUHA.

BriBOa:

Pabora 2. Kauecmeennvie peakyuu Ha ayemon u ayemoyKkcycHyio Kuciomy

Ilopsaook evinonnenuss pabomol

1. IIpo6a Jlerans Ha aumeToOH. AIETOH B IIEJIOYHON cpele AaET ¢ HUTPOIPYCCUIOM
HaTpUsl OpaH)KEBO-KpacHoe okpamuBaHue. [locie monkucneHus JeasHol yKCYyCHOH KHCIOTOH 00-
pas3yercsi CoelMHEeHNE BUIIIHEBOTO L[BETA.

B npo6upky BHOCAT 1 karutro mouw, 1 karuro 10% pactBopa NaOH u 1 xaruto cBexenpuro-
TOBJIEHHOT'O HUTporpyccuaa Hatpus. [losBisercs opanxkeBo-kpacHoe okpamuBanue. J[o6apisatoT 3
KaIUIH JIITHOW YKCYCHOHM KHCIIOTHI, TIOSIBIISICTCSI BUIITHEBO-KPACHOE OKpaIlliBaHHE.

2. Peaxnusa lepxapnaTa Ha anmeToykcycHywo kuciaoty. K 5 xamisaMm moun
npuOaBIAOT MO KarsiM 5% pacTBOpP XJIOPHOIO JKeJe3a; MPU 3TOM BBINAJAeT 0calok (ocdaToB B
¢dopme FePOq. Ilpu Hanuuuu aneToOyKCycCHOM KHCIOTHI OT JajibHEeHIero npudaBieHus: XJIOPHOTO
KeJe3a TOSBIISETCs BUIITHEBO-KPACHOE OKparmBaHue. [Ipu cTossHIM OKpacka OJieZJHEeT BCICACTBHE
CaMOMPOM3BOJILHOIO JI€KAPOOKCHIINPOBAHUS alETOYKCYCHOM KHUCIOTHI. IIpu KumsgeHuu mporecc
IIPOTEKAET OYEHb OBICTPO.

Knunuko-ouacnocmuueckoe 3nauenue. ' nnepkeToOHEMUs! U KETOHYpHUS HAOIIOAAIOTCS MIPU ca-
XapHOM JradeTe, roJI0JaHI!, TUTIEPITPOAYKIINH TOPMOHOB-aHTarOHUCTOB WHCYJIMHA.

Pesyabrar:

BeiBOI:

Iloonucs npenooasamens:
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16. HEPEYEHBb BOITPOCOB UIA IIOAI'OTOBKH K KOJIJIOKBUYMY
IO TEME «OBMEH JIMIINJTOB»

1. Kakue BeniectBa OTHOCATCS K JIMIKAJAM, IPOCTHIM JIMIIUAAM, HEOMBUISIEMBIM U OMBLISIEMbBIM
munuaaM?  CTpykTypa, (PU3MKO-XMMUYECKHE CBOMCTBA M (YHKUMH IPUPOAHBIX BOCKOB,
AlWITIIMIEPOJIOB, TIUIEPO- U CPUHTOPOCHOTUUAOB, TIUKOIUINAOB, CYIb(POIUIUAOB. YMETh
[UcaTh XUMHUYECKHE (HOPMYINbI alMINIULEPONIOB, (QochaTuaHON KHCIOTHI, (GOochaTUANIMHO3UTA,
TU30JIeUTHHA, (QochaTuamTaHonaMuHa, (Gochatunmicepuna, ¢GochaTuaUIX0IMHA, MaTbMHTH-
HOBOM, CTCapUHOBOM, OJIEMHOBOM, JIMHOJICBOH, JINHOJICHOBOW W apaxUJIOHOBOM KHCIIOT, OJIOK-CXEMBbI
CTPOCHHUS IIepaMua, iepedpo3nuoB u ranrano3u1oB (GMy), chunromuenuna.

2. Oranbl IepeBapUBaHUS JIMIIUIOB B JKEJIyIOYHO-KHIIEYHOM TpakTe. [IpeacraBurenu
MEPBUYHBIX, KOHBIOTHPOBAHHBIX M BTOPHUYHBIX JKEIYHBIX KHCIOT. MecTo uX 00pa3oBaHUs, POJIb B
IIepEeBapUBAHUY JIUIIUAOB. OMYJIbTUPYIOIIME CBOMCTBA KEMTYHBIX KHUCIOT B IIPOCBETE KHUILEYHUKA.
Ponb Taypuna u rmunuHa. IleueHouHO-KuIIEUHAas pELUPKYIIALNS KETIHBIX KUCIIOT.

3. YMeTh nucaTh peakuu [3-OKHUCIEHUS XKUPHBIX KHCIOT C YETHBIM U HEYETHBIM YHCIIOM
YIJIEPOAHBIX aTOMOB, IOJCYUTHIBATH 3HEPreTHMUYECKHH BBIXOJ IOJHOTO OKHCIEHUS OTIENbHBIX
KUPHBIX KHUCJIOT M alWITIHIeposioB. Kakue XKUpHBIE KUCIOTHI MOJIBEPraroTcs [3-OKHCICHHIO B
nepokcucomax? Otnuuue 3-OKUCIIEHUs] B MUTOXOHAPUSIX U IEPOKCUCOMAX.

4. PerynaropHas B3auMOCBS3b [3-OKHCJIEHHUS KMPHBIX KHCIOT B KIETKax U a’poOHOro
OKHCJICHUS TJIIOKO3bl. DTanbl IPEBPAIIECHUS YTIEBOI0B B ACTIOHUPYEMbIE JIUIHBI (CXEMA).

5. Bugpl 31K03aHOUIOB, 3aKOHOMEPHOCTH MX JIeHCTBUA, (YHKIUMU B opraHuzMe. MexaHuszm
JEHCTBUS IPOTUBOBOCHAIIUTEIbHBIX JIEKAPCTBEHHBIX PENApaTOB HECTEPOUTHONU IPUPO/IBI.

6. YcinoBus, Npu KOTOPBIX AKTUBUPYETCS OWOCHHTE3 JKUPHBIX KHCIOT B KJIETKax.
BHyTpukierouHas JIOKamu3alys 3TOrO IpoLecca M IMPOUCXOXKIECHHE HCXOIHBIX CyOCTpaToB.
Peakiuy cuHTe3a JKUPHBIX KUCJIOT. YMETh PACCUUTHIBATH 3aTPaTy IJIIOKO3bl (MOJIEKYJ) HA CHHTE3
3a/IaHHOTO TPUALUIITIIUIEPOJIA (MOJIEKYJIBI).

7. Cxewmbl nyteii oOpasosanus HAJIOH-H' s keToanuipeyKTa3Hol 1 eHOMJIPENyKTa3HOM
peaxkuuii OMOCHUHTE3a )KUPHBIX KUCJIOT B FeNaTOLNUTaX U aAUIoUTaX.

8. Ckonbko AT® HyXHO 3aTpaTUTh Ha CHHTE3 MXUPHBIX KHUCJIOT (KHUCJIOTHI IO BalleMmy
YCMOTPEHHMIO), YTOOBI 00ecneunTh MU 00pa3oBaHUe OAHON MOJIEKYJIbI MITIOKOLEepaMuia?

9. Cxema (QepMEHTOB TKaHEBOTO JbIxaHHs. KoMIiekcsl apIxaTeiabHOM IenH. YKas3aTb Ha
CXEM€ Y4aCTKH C SHEepruei, 1octaTouHoil s oopazoBanust AT®. Ha ocHoBaHMM Kakoro usmepsie-
MO0 ITOKa3aTesl MOKHO ONPENENINTh KOJWYECTBO JHEPIUH, BBIACIAEMON B pEakLUU IEepeHoca
3eKTpoHOB? Peryisiiust apixateapHou nenu, posib AJ{D, ATO.

10.Cxema depmenTOB TKaHeBoro jabixanus mist HAJ[ -3aBucumMeix u @A J[-3aBUCHMBIX CYO-
CTpaToOB. YMeTh BKJIOUYaThb CYOCTpaThl [3-OKUCIEHUS XUPHBIX KHUCHIOT (B-ruapokcuanni-KoA,
anuin-KoA) B JpIXaTeNbHYIO II€Mb. 3HATh, YeMy paBeH kKoddduiment dhochopunupoanus (P/O)
JUIsL KaXK10T0 U3 3THX cyOcTpaToB. Ha cxeme 00s13aTeNbHO yKa3bIBaTh YUYACTKU COMPSKEHHs TpaHC-
MopTa 3JIEKTPOHOB U (pochopuarpoBanusi. MOKHO JIM UCHIOIB30BaTh Ul OKHCIEHUSI CyOCTpaToB B
mutoxorapusx HAJID™? Pons HAJI®™ B kieTke.

11.Yro Takoe okuciutenbHoe (ochopumpoBanue (ompeneneHne, CyOKJIETOYHas JIOKaln3a-
1ust)? OcHOBHBIE NONOXKeHUsT Teopur 1. MuTuena, 0ObsCHSIONNE MEXaHU3M OKUCIUTEILHOTO (oc-
¢dopunpoBanus. Yto Takoe pazoOiieHue okucnureabHoro hochopunmpoBanusa? Kakumu coiicTBamMu
J0JbKeH 00aath pazooumrens? [Ipumeps! pazodmureneil. Kak namensercst mporecc OKUCIUTENbHO-
ro (pocopurpoBaHus MPU HETOCTATKE KUCIOPOa B KJIeTKaX (0ObSICHUTH MEXaHU3M)?

12. Iuruburopsl mnepeHoca 3JIEKTPOHOB 0 AbIXaTeNbHOW Lenu. B xakom coctostHuM (OKHC-
JIEHHOM WJIM BOCCTAHOBJIEHHOM) OyJIyT HaXOJIUThCS MEPEHOCUUKHU JIEKTPOHOB MpHU OJ0Ka/e IEmHu:
a) MPOU3BOJHBIMHU 0apOUTYPOBOM KUCIIOTHI; 0) MaJTOHOBOM KUCIOTOM; B) IUAHUJAMM, YTapHBIM ra-
30M; T') POTEHOHOM ; J1) aHTUMHUIIUHOM A?
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13. Peakuun o6pazoBanus [-TUAPOKCH-P-MeTHITTYTapmii-KoA u MeBajTOHOBOW KHCIIOTHI.
IlyTn ncnonp30BaHus ITUX COeIMHEHMH B KieTke. Perymsanus aktuBHocty 'MI'-KoA penykrassl.

14. Cunre3 xonecrepoia B KieTkax (cxema). Perymsius sToro mpoiiecca, HampaBieHHas Ha
3alIUTY KJIETKH OT Meperpy3Kku xonecreposioM. COCTaBISIONINE MEXaHU3MA MOJIEpKaHus OanaHnca
XoJilecTepojia B KJIETKax, poib amo Ai, amo D, amo B-100, JIXAT, KJIETOYHBIX pPEIECHTOPOB,
0CTaTKOB XWJIOMUKpoHOB, JIIITIIT u JITIBII.

15. dakTophl, COCOOCTBYIOIIME BBICOKOMY YPOBHIO XoJjectepoia B cocraBe JIIIBII, B
cocrage JIIIHII. BeposTtHbl MEXaHW3M YYacTHS XOJIECTEpPOJIa B Pa3BUTHUU aTEPOCKIEPO3a.
[IpoucxoxaeHue u posib NEHUCTHIX KJIETOK. Mcxoas u3 mMeraboimu3Ma XOJecTeposia B OpraHu3Me U
€ro peryJsiuu, yMeTb 000CHOBATH MOAXO/IbI K CHIXKEHHUIO €T0 YPOBHSI B KPOBH.

16. Bo3aMokHBIE MEXaHU3MBbI aTEPOTEHHOTO JICHCTBUS JIUIIONPOTEHHA (a).

17. TlpenyioskuTh MEXaHWU3M pa3BUTHUSL TIOCIEACTBUM B peE3yJIbTare CHUKECHUS AaKTUBHOCTH
JIMIIONIPOTEUHIINIIA3bl B KPOBH, MEYEHOYHOM Jmmnaspl, ano C-2, HeIOCTaTOYHOCTH PELENTOPOB IS
aro B-48/E.

18. OcobeHHOCTH CHHTE3a TPUAIIWITIHUIIEPOJIOB B KJIETKAaX JKAPOBOM TKaHU, IMEYEHU U
pecUHTE3a B KUIIEYHUKE (PEaKIIUU ATHUX MPOLECCOB).

19. Metabonu3m nunonpotenHoB kposu (XM, JITTOHIT, JIITIIIT, JITTHIT u JITIBIT).

20. Bo3MOXHBIC MPUYHHBI MTOBBIIICHUS YPOBHS CBOOOTHBIX KUPHBIX KUCIOT B KpoBU. PoIb
aroJUIONPOTENHOB, TOPMOH-UYYBCTBUTEIBHOM TUMA3bI.

21. Mecropacrionoxenue neiictus pocdommmaz Ai, Az, C u D Ha cTpykrypy dochommmnmmos.
Peakiun cunre3a nenmrtuHa. JlunotpomHeie  (akTOphl, HMX PpOIb B HAPYIIEHUH CHUHTE3a
ruepodhochOIUIHIOB B IEYeHH. MeXaHU3M pa3BUTHsI YKUPOBOTO TIEPEPOIKICHHS TICUCHH.

22.TloHsiTHE «KETOHOBBIC TENa», UX XUMHYecKHe (Qopmyibl. Peakuuu cHHTE3a KETOHOBBIX
Ted, JoKanu3auus B KieTke. Ponb B opraHusme. YMETb paccuuTaTh KOJUYECTBO MOJIEKYII
KETOHOBBIX TeJI, 00pa3yIOUINXCs U3 OJHON MOJIEKYJIbl 3aJaHHOM KUPHON KUCIIOTHI.

23.YMeTh mHcaTh peakluuy BKIIIOYCHHS KETOHOBBIX TEJ B MPOIECC SHEPrONPOAYKIUHU, €ro
OpraHHas U BHYTPUKIIETOYHAS JTOKATU3AIHS, SHEPTeTHUYECKHUI BHIXO]I.

24.TloHsITHE «KETO3», BEPOSTHBI MEXaHU3M €ro IMPOUCXOXKJICHUS NPH caxapHoM auadere,
TOJIOTAHUH.

17. 3BAYETHOE 3AHATHUE

TecThl IS MOATOTOBKH K 3a4eTHOMY 3aHSATHIO HaxosaTcs Ha caiite http://etest.bsmu.by/
Cmyoenmam u Kypcanmam | Meouko-npogpunaxmuueckoe oeno | buonocuueckas xumusn |
Komnvromepnoe mecmupoeanue / Tpenupoeouniit mecm no mamepuaiy 1-2o cemecmpa

18. TEMA: IEPEBAPUBAHUE U BCACBIBAHUE BEJKOB. BHYTPUKJIETOYHbIN
OBMEH AMUHOKHUCJIOT. AHAJIN3 KEJYJAOYHOI'O COKA

AKTYaJIbHOCTh TEMbI

OCHOBHBIM TIOCTABIIMKOM a30Ta B OpPraHU3ME SIBIISIOTCS aMHUHOKHMCIOTHI. AMHHOKHCIOTBI
oOpa3zyroTcs B mpoiiecce mporeonn3a 0enkoB. Pacnag 6enkoB B opraHu3Me OCYIIECTBIISIOT MPOTe-
a3pl. CyliecTByeT MpOTEOIN3 JBYX TUIIOB — TOTAJbHBINA (HEOTpaHUYEHHBIN), IPU KOTOPOM OenKu
pacragarmTcs A0 aMHHOKHCIOT, ¥ OTPAaHWYCHHBIA (YaCTUYHBIN), TIPU KOTOPOM OTIICTUISIETCS He-
CKOJIbKO aMHUHOKUCIOT. OTrpaHWYeHHBIH MPOTEOIU3 MMEET PEryasTOPHOE 3HAYeHHE (aKTHUBAIUS
(hepMeHTOB, TOPMOHOB OEJTKOBOM MPHUPOIbI, CHCTEMA CBEPTHIBAHUS KPOBH, CHCTEMA KOMILJIEMEHTA U
apyrue npouecchl). [lepeBapuBanue O6€IKOB B )KETYJOYHO-KUIIEYHOM TPAKTE — ITO paclieryieHHe
UX JI0 aMHHOKUCIOT. OT 3TOT0 3aBUCHT IOJIHOIIEHHOE CHAOKEHHE OpraHu3Ma a30TOM M He3aMEeHHU-
MBIMHU (haKTOpaMH MUTAHMS, K KOTOPBIM OTHOCSITCS He3aMEHHMbIe aMUHOKHCIIOTHL. [lepeBapuBanue
OCYILIECTBIISIIOT COJISTHAsI KUCIIOTa U npoTeaszbl. O0 oOMeHe OeIKOB CyAST 10 a30THUCTOMY OanaHCcy —
pa3HULC MCKAY MNOCTYIIJICHUCM a30Ta B COCTABC 6GJ'IKOB " BBIACJICHHUIO a30Ta U3 OpraHu3Ma. HOCTy-
MUBIIAE B KJIETKHM aMUHOKHMCIIOTBHI 00pa3yroT (OHJ aMHUHOKHUCIIOT, KOTOPBIN MONOJHSETCS 3a CUET
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pacnajia MUIIeBbIX U TKAHEBBIX OEJIKOB M aMMUHOKUCIIOT, 00pa3yloIuXcsl U3 IpYruX BeulecTB. AMU-
HOKHUCJIOTHI (DOH/IA KIETKH WCIOIB3YIOTCS JJIsi CUHTe3a OEIKOB M JIPYTMX COCIWHEHWH, a TakkKe
MO/IBEpPraloTCsl MHIMBUYaIbHBIM MPEBPALICHUSIM U OOLIUM peakIusM oOMeHa — J1e3aMHUHHPOBa-
HUIO, TPaHCAMUHUPOBAHUIO, JCKApOOKCUIIMPOBAHUIO M aKTHBAIMK MPpU OnocuHTe3e OenkoB. Peak-
MU JIe3aMUHUPOBAHUS MPUBOAIT K 00pa30BaHUIO0 aMMuaka. BaxHeilyio poib B 0OMeHe aMUHO-
KHUCJIOT UrpaeT TiyTaMmaTAeruaporeHasHas peakuus. B xone peakiuil nepeaMUHUPOBAHUS MIPOUC-
XOJUT pacnaj OJHUX aMHUHOKHUCIIOT U CHHTE3 HOBBIX aMHUHOKHUCIIOT, 00eCIeYuBaeTCsl B3aUMOCBSI3b
peakiuii yrieBogHoro u 6enkoBoro oomena. [Ipu nekapOOKCHIIMPOBAHUHA aMUHOKHUCIIOT 00pa3yroT-
cs1 OMOTeHHbIE aMUHBI — TPUIITAMUH, CepOTOHHH, ructamut, ['AMK, urpatomue BaxxHyo pojb B
OpraHu3Mme.

ean 3ansaTus

CdhopmupoBaTs npeacTaBieHne 06 oOIeld KOHIeNn 0OMEeHa a30Ta B OpraHu3Me, o Oenke
KaK TJIABHOM IHUUIEBOM HMCTOYHUKE a30Ta U aMUHOKHUCIOT. [lonydunTh npencraBiaeHUE O MOJIEKY-
JSPHBIX OCHOBax mepeBapuBanus 0enkoB B JKKT, 0cOOCHHOCTSX NEHCTBUS pa3IMYHBIX MPOTEA3 U
WCIOJIb30BAaHUU WX MHTHUOUTOPOB B KIIMHUYECKOW MPAKTHUKE, BCACBIBAHUW aMHUHOKHUCIIOT U TPaHC-
opTe uX B KJIETKU. HayuuThCsi MPUMEHATHh MOJIyYCHHBIC 3HAHUSA Ui OOBSICHEHUS MPUYUH HAPY-
IICHHs] YCBOCHHsI OEJKOB MHUIMU. YCBOUTH OOIIMe MyTH oOMeHa aMUHOKHUCIOT. [lomyuuts mpen-
CTaBJICHHE O MYTSAX OOMEHa 0€3a30THCTOr0 OCTATKa AMUHOKHUCIIOT, O POJIM aMHHOKHUCIIOT B 00pa3o-
BaHWU BaXKHBIX OMOJIOTMYECKH aKTHBHBIX coeAMHEHUH. Ha mpumepe ompeneieHus: aKTUBHOCTU
aMUHOTpaHcdepa3 B CHIBOPOTKE KPOBU IMOKA3aTh 3HAYSHHE HCIOJIB30BAHUS WHIMKATOPHBIX (ep-
MEHTOB B JIMAarHOCTHKE U MPOTHO3e 3a0oneBaHuil. OCBOUTH METO/Ibl KIMHUYECKOTO aHaIN3a Kely-
JIOYHOTO COKa.

TpedoBaHus K HCXOTHOMY YPOBHIO 3HAHU

s nonnozo yceoenus memvl He0OX00UMO NOGMOPUND U3
— Ouoxumuu:

* CTPOCHHE aMUHOKHUCIIOT;

* CTPYKTypHasi OpraHusaius OeIKOBOH MOJICKYIbI;

* (epMeHTHI.

Jl1si IpoBEepPKH MCXOHOI0 YPOBHS 3HAHMIA BHITIOJIHUTE CJIe1yIOIIHe 32 1aHHA:

3aoanue 1. Tlpu ucciiegoBaHUM KETyJOYHOIO COKAa METOAOM Iellb-(DMIIbTPALUU BBLACTHIN
HEaKTHUBHYIO (opMy TerncuHa ¢ MojieKyisipHoi maccor 42 kJla. [Tocie noGaBneHus K QpepMeHTy
COJISTHOM KHCIIOTBI MOJIEKYJIIpHAsi Macca MercuHa yMeHblmiach 10 35 k/la u pepMeHT cran akTUB-
HbIM. Kakoii BUJ peryisuuu XapakTepeH i JaHHOTro (epMeHTa?

A. ®ochopunrpoBanre MOJIEKYIbI (pepMeHTa.

b. Annocrepudeckas peryssius.

B. Ilpucoeannenue uiam oTLIeNNIeHHE OETKOB MHIMOUTOPOB.

I'. YacTuaHbIN TPOTEOIN3 MOJICKYJIBI (PepMEHTA.

J1. Perynsius mo NpuHIMITY 0OpaTHOM CBS3H.

3a0anue 2. B KMTUHUKY TOCIIUTAIIN3UPOBAH OOJBHON C AEPMATUTOM OTKPBITHIX YYAaCTKOB KO-
KU, Tuapeei, 1eMeHnuei. BeiOparh, kakas U3 nepeurcIeHHbIX peaklni, IpOTeKaoas ¢ yaacTueM
HAJI"-3aBrcHMOro hepMeHTa, HAPYIIACTCS TIPU TAHHOM 3a00JIeBaHHH.

A. OkuciaeHne MOJIOYHON KUCIIOTHI.

b. BzaumornpespalieHue onTHIeCKuX N30MeEpPOB.

B. I'mapomnu3 xupos.

3a0anue 3. Jlns paccachlBaHUS TOCIIEONEPAlMOHHBIX PYOLIOB OOJIBHOMY HpPOBEAEH Kypc
anekTpoope3a TPUTICHHA. AKTHBAIMS KAKOTO THIA XUMHYECKHX PEaKIHUH JIEKUT B OCHOBE

SH3UMOTEpanuu?
A. U3omepuzanuu. b. Oxcupopenykuumu. B. Cunresa.
I'. I'maponusa. M. Ilepenoca pyHKIMOHATBHBIX TPYII
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3aoanue 4. Jlanabpie BpaueOHOTO OCMOTpA MOXKHUIOW JKEHIUHBI, TIPOXUBAIOIICH B JOME IS
MpecTapelbiX, COOTBETCTBOBAIM Tepudepudeckoii HeliponaTun. JlabopaTopHble aHATU3HI TOATBEP-
JIWJTA HEJIOCTATOYHOCTh THAMHUHA. AKTUBHOCTh KaKUX IPOIIECCOB CHUKEHA NP JIAHHOM TUITIOBHTA-
MHHO3€?

A. TpaHcaMMHUPOBAHNE AMHUHOKHUCIIOT.

b. JlekapOokcuiImpoBaHHEe aMHHOKHUCIIOT.

B. OxuciurenpHOE 1eKapOOKCUITUPOBAHUE OL-KETOKHUCIIOT.

I'. OkucnuTeNnbHOE 1e3aMUHUPOBAHNE AMUHOKHUCIIOT.

3adanue 5. Beciomaute kinaccudukanuio dpepMeHToB. DEepMEHTH KaKHX KJIACCOB yYacTBYIOT B
KaTaJin3e PeaKiuil Je3aMUHIUPOBAHMSI, IIEPEAMIUHUPOBAHMUS, IEKAPOOKCIITMPOBAHUSI aMUHOKUCIIOT?

Hpa6uﬂbHOCn’Ib peweﬂuﬁ npoeeponie, conocmaeue ux ¢ omeemamul.

Bomnpocs! au1st 00cy:Ka1eHust

1. Yto Takoe azotucThlil Oananc? Kakue Buabl a30TUCTOro OajgaHca UMEIOT MECTO B HOPME U
NP MaTOJIOTUH?

2. [TorpebHOCTH B Oenkax. bronornyeckast HeHHOCTH OEJIKOB.

3. Yro takoe npoteonu3? Poib orpaHMu4EeHHOr0 MPOTE0JIN3a B OPraHUu3Me.

4. T'ne mpoucxoaut nepeBapruBanue OenkoB? Kakne hepMeHTHI y4aCTBYIOT B 3TOM Iporecce?
O6bmas xapakrepuctuka nporeas. Ux cydbcrpaTHas cnienuUuHOCTh U MECTO JICUCTBHUS.

5. Poib jKemyJI09HOTO COKa B MepeBaprBaHUM OeKoB. MeXaHW3Mbl 00pa30BaHHS COJISTHOM
KHCIIOTHI B JKEITyJIKeE.

6. BcacbiBaHME aMUHOKUCIIOT, TPAHCIOPT AMUHOKHCIIOT B KJIETKU.

7. Ilpouecchl THUeHUs1 OenkoB B KuiieuHuke. OO0e3BpekuBaHNe MPOAYKTOB THHEHUS U KCe-
HOOHWOTHKOB.

8. AMUHOKHUCIIOTHBIN (OH]T KJIETKH, UICTOYHUKH MTOMOTHEHHSI U YT UCIOJIB30BaHUS.

9. TpaHncamMHMHHpOBaHUE, aMHHOTpaHC(epas3bl, KopepmenTHas QyHKIUS BuTamuHa Be Kin-
HUKO-IMarHOCTUYECKOE 3HaUEHUE ONpe/IeNICHHsI akTHBHOCTH aMUHOTpaHc(depas3 ChIBOPOTKU KPOBU.

10. ITytn ne3aMuHUpOBAaHUS AMUHOKUCIOT. OKUCIUTENBHOE J1e3aMUHUpOBaHNE ((hepMEHTHI,
KopepMeHThl). IIpsiMoe okMcIMTENbHOE AE3aMUHUPOBAHHME TIIYTAMUHOBOW KHUCJIOTHI (XHMHU3M),
3HauYeHHe IIIyTamMaTAeruaporeHasHon peakuuu. Henpsamoe nezamMuHupoBaHue.

11. Ilytu ucnonb3oBanus 0€3a30THCTOT0 OCTaTKa aMMHOKHUCIIOT. | JTMKOT€HHbIE U KETOT€HHBIE
aMUHOKHCIIOTHI. CrIocOOBI CUHTE3a HOBBIX aMUHOKUCIIOT.

12. JlexapOOKCUIMPOBaHUE aAMHMHOKHUCIOT, ()epMEHThl, KOopepMeHT. buoreHHble aMuHBI
(TpunTamMuH, CEpOTOHUH, THCTAMUH, Y-aMHUHOMACIISTHAsI KUCIIOTa), KaTeX0JaMUHbI (opaMuH, HOpa-
JpeHalluH, afpeHanuH). Peakiun o0pa3oBaHus, OMonoruyeckas poib, MyTH 00€3BPEKUBAHHUS.

Jluteparypa 1Jisi HOATOTOBKH
OcHoBHas1
1. Buonoeuueckas xumust / B. K. Kyxra [u np.]. Mocksa : bunom ; Musck : Acap, 2008. C. 261-277, 277-281, 286
287, 296-301.
2. Buonoeuueckas xumus / A. 1. TaranoBud [m ap.]. Musck : Bem. mik., 2013.C. 218-225, 224-231.
3. Kowucnexm nexuui.
JlomosiHUTEILHAS
1. Jlenunoacep, A. OcuoBsl bnoxumun / A. Jlennumkep. Mocksa : Mup, 1985. C. 571-576, 747-750.
2. Mappu, P. Buoxumus yenosexa / P. Mapu [u 1p.]. Mocksa : Mup, 1993. C. 286-298, 306-309.

3agaHus AJ151 CAMOCTOATEIBbHON padoThl

3aoanue 1.

1.1. 3amoMHHUTE OCHOBHBIE TAIBl IEPEBAPUBAHUS OCITKOB:
A. B xenynke.

b. B mpocBeTe TOHKOI0 KUIIEYHHUKA.

B. «IIpucrenouHoe» nepeBapuBaHue.
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1.2. 3anomHuTEe (HEepMEHTHI, YJacCTBYIONIME Ha KaKJIOM JTalle IMepeBapuBaHHS OCIKOB, U
3HaiTe creUPpUIHOCTh UX JIeicTBUA, pH-0NTHMYM, MEXaHNU3M aKTUBALHH.

1.3. YcBoiiTe, YTO KOHEYHBIM PE3yJIbTAaTOM IEpeBapuUBaHUs OEIKOB SBISETCS 00pa3oBaHUE
AMUHOKHCIIOT, JIETKO IPOHUKAIOIIUX B KIIETKU CIIM3UCTON TTOCPEICTBOM aKTUBHOTO TPAHCTIOPTA.

1.4. Ymeiite 00bSICHUTD NMPUYHMHBI MOSIBICHUS B KPOBOTOKE (heHoJsia, MHAOMA, cKaToia, IMyT-
peciyHa, KaJlaBeprHa MoCIie IepeBapruBaHUs OCIIKOBOM MUIIHU B )KEIyI0YHO-KUIIICYHOM TPaKTE.

1.5. Boibepute npaBusibHBIE OTBETHI. bHOJOrHueckoe 3HauUe€HUE MepeBapUBaHUs OEIKOB 3a-
KITFOYAETCS B TOM, YTO OJiarosiapsi 3ToMy MpoIeccy MPOUCXOIUT:

A. OO6pa3oBanue Habopa aMHHOKHCIOT, HEOOXOIUMBIX Ui CHHTE3a COOCTBEHHBIX OEIKOB
OpraHu3Ma v OMOJIOTUYECKH aKTUBHBIX COCTUHCHHIA.

b. Otmennienne HeOEIKOBON YaCTH CIIOXKHBIX O€JIKOB (JIUIO-, HYKJICOMPOTEUHOB), YTO 00JIET-
YaeT pacllerUICHHe OCIKOBON YaCcTH MOJICKYJIbI.

B. O6pa3zoBanue npoAyKTOB, JIUIIEHHBIX AHTUTCHHON CIEIU(PUIHOCTH.

I'. O6pazoBanue MPOIYKTOB, KOTOPHIE MOTYT JIETKO MPOHUKATH B KIETKU CIU3UCTOW 000JI0Y-
KM KHUILIEYHHKA.

3aoanue 2. OTBEThTE HA BOIPOC: YTO SIBJIETCS HAyaJbHOM NMPUYMHONW 0Opa3oBaHUs aKTUB-
HBIX MPOTEOTUTUYECKIX (ePMEHTOB U3 MPO(PEepMEHTOB?

A. ConmxeHre aMUHOKUCIIOT, BXOJAIINUX B aKTUBHBIN LIEHTD.

b. I3meHeHne BTOPUYHOM CTPYKTYPHI (hepMEeHTA.

B. O0pa3oBanue HOBBIX CBsI3€i B MoJIeKyJie (pepMeHTa.

I'. I3MeHeHne NepBUYHON CTPYKTYPBI.

J1. I3MeHeHne TpeTUYHOU CTPYKTYPHI.

3aoanue 3. BpibepuTe MpaBWIIbHBIE OTBETHl Ha BOMPOC: UTO MPEIOXPaHSIET CEKPETOpPHBIC
KJIETKH OT JeHCTBUS NpoTeas?

A. Hannuue cnusm, coaepikaiieil reTeponoiaucaxapuisbl.

b. AxTuBanus ¢pepMeHTa TOIBKO B MOJIOCTH (KEIMYAKA, KUIICUYHUKA).

B. Hannuue ramkonpoTeMHOB Ha HAPYKHOM MOBEPXHOCTH MEMOpaH.

I'. OtcyrcTBUE CYOCTPaTOB.

3aoanue 4. Y MyX4uHBI, B T€YEHHE UIUTEIHHOIO BPEMEHHU 3JI0YNOTPEOISBIIETO aJTKOTOJIEM,
3HAYMTENBbHO MOBBIIIEH YPOBEHb aJaHWMHAMHHOTpaHcdepasbl KpoBu. Kakue 6GnoxuMudeckue peak-
LMY KaTaIU3UpyeT JaHHbIA (GepMEHT?

A. IlepeamuHupoBaHue. b. OxucnurensHoe 1€3aMUHUPOBAHNE.

B. CunTtes rimyramara. I'. JexapOokcumupoBaHue.

. TpancMeTUIMpoBaHue.

3aoanue 5. Y 6051bHOrO C MH(GEKIMOHHBIM T'€IaTUTOM YCTAHOBJICHO pE3KOE YBEIWYECHUE aK-
TUBHOCTH TJIyTaMaTAETUAPOTE€HAa3bl B KPOBU. Y KAKUTE BUTAMUH, KOTOPBIN ABIIsETCS KOHEepMEHTOM
JAHHOTO PH3UMa!

A. HuxotnHamMmI. b. TnamuH.

B. ®onuesas kuciora. I'. IIupuiokcuH.

J1. AckopOuHOBas KUCIIOTA.

3a0anue 6. Y 60nbHOTO mMocje MEPEHECEeHHOro MH(papKTa MHOKap/aa B TEUEHUE 2-X CYTOK
3HAYUTEIHHO TOBBIIIANACH AKTHBHOCTh aclapTaTaMHHOTpaHc]epassl B KpOBH. YKaxuTe Kodep-
MEHT JJaHHOTO (pepMeHTa:

A.HAT. b. DAL B. HA1D".

I'. Ilupunokcanbdocdar. . Tuamunnupodocdart.
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3aoanue 7. Tlocne mpuctyna cyaopor neauaTpoM ObIII OCMOTPEH TPYIHON peOeHOK, MmoyJa-
IOUIMH MCKYCCTBEHHYIO IHIy. Y peOeHka oOHapykeH Takxke aepmaruT. Ilpu maGopatopHom 006-
CIIEJOBAaHUM YCTAaHOBJICHO CHIDKEHHE aJlaHWH- M aclapTaTaMHUHOTpaHc(epa3HOll aKTUBHOCTH B
KpoBu. HegocTatkom Kakoro koepMeHTa 00yCIOBICHO CHHKEHHE CKOPOCTH TPAaHCAMUHHPOBAHUS
AMUHOKHUCIIOT?

A.HAI". b. HAI®". B. ®A.

I'. ITupunoxcansdocdara. . Tuamuaniupodocdara.

Hpa6uﬂbHOCn’Ib peweﬂuﬁ npoeeponie, conocmaeue ux ¢ omeemamul.

IIpoBepbTe Bamu 3HaHusi (CAMOKOHTPOJIb YCBOEHHSI TeMbI)

3aoanue 1. Tlpu oCTphIX MaHKpEATUTAX MPOMCXOAUT MpPEkKACBpEeMEHHas aKTuBanus npodep-
MEHTOB B KJIETKAaX MaHKPEATUUYECKOH kele3bl. B pe3ynbrare MeXxaHM4eCKOro MOBPEXKICHUs (CHIIb-
HOE CIIaBJIMBAaHKE, TPABMbI) MPOPEPMEHTHI BHIXOJAT U3 KJIETOK U aKTUBU3UPYIOTCS B CAaMOH Kelese,
a HE B TIOJIOCTH TOHKOM KUIIKU. OTBETHTE HA BOIPOCHI:

A. Kakue hepMeHTbI MOTYT aKTUBUPOBATHCSI IPU OCTPHIX MaHKpEaTUTax?

b. Kakue nocnencTBusi MOKET BbI3BaTh TaKasi aKTUBALIMS?

B. Kak MOHO yMEHBIINTD pa3pyLIUTEIbHOE AEHCTBUE TAHKPEATUYECKUX ITpoTeas3?

I'. BuoxuMHUYeCKUM TECTOM Ha OCTPbIA MAHKPEATUT B KIIMHUYECKOW MPAKTUKE CIYKHUT OIpe-
JielieHne aKTUBHOCTH O-aMHJIa3bl B KpOBU 00JbHOTO. OOBSICHUTE, MOYEMY YBEIUYHBACTCS aKTHB-
HOCTb O.-aMuUJIa3bl B KPOBU IIPU OCTPOM IIAHKPEATHUTE.

3aoanue 2. Tlpu TUNIOAIIMIHOM TaCTPUTE CHUXKEHHUE KUCIOTHOCTH KETYJOYHOTO COKA BBI3BI-
BaeT TOPMOKEHHE YaCTUYHOI'O MPOTEOIM3a MOJIEKYJIbl MEeICUHOreHa. MI3MEeHeHHsI Kakoro ypoBHS
CTPYKTYpPHO OpraHu3anuy pepMeHTa IMEIOT pelIamiee 3HaYeHUE TIPU er0 aKTUBAIH?

A. [lepBUYHOI CTPYKTYPBL. I'. YeTBepTHUUHOMN CTPYKTYPBHL.

b. Bropu4HO# CTpYKTYpHI. /1. bonee BBICOKOTO ypOBHS.

B. Tpetn4HOM CTPYKTYpHI.

3aoanue 3. MyxunHa HarpaBiieH B OOJBHMILY C IMAarHO30M OCTPBIN MMaHKPEATUT, IPU KOTO-
POM BCIIEACTBHE BHYTPUKJIETOUHON aKTUBALMU MAHKPEATUYECKUX (PEPMEHTOB NMPOUCXOJIUT pa3py-
mieHue TkaHel. [lanuenTty OblT1 Ha3HAUEH NpenapaT KOHTPUKAJI — KOHKYPEHTHbBIN MHTUOUTOp MaH-
KpeaTHueckux (pepMeHTOB. BriGepure XxapakTepHble 0COOEHHOCTH MHTMOMPOBAHUS:

A. HruOutop gBnsieTcs CTPYKTYPHBIM aHAJIOTOM CcyOcTpaTa.

b. Crenenp nHruOMpoOBaHUs 3aBUCUT OT KOHILIEHTPALIMU UHTUOUTODA.

B. CtpykTypa nHru6uTOpa He MoX0a Ha CTPYKTYpy cydcTpara.

I'. Crenenp nHrHOMpPOBaHUS 3aBUCUT OT BPEMEHH JIEHCTBUS MHTUOUTOPA.

J1. O6pa3oBaHHEe HEAKTHBHOTO KOMIUIEKCA HHTHOUTOP-cyOCTpaT.

3aoanue 4. llenTpasibHasT pOib TIYTAMHUHOBOW KHUCIOTHI B MPOMEKYTOYHOM OOMEHE aMHUHO-
KHCJIOT OIPEAENSAETCS TEM, YTO INIyTAMHHOBAsA KMCIIOTA:

1. YyacTByeT B TpaHCAaMHUHUPOBAaHUU KaK YHUBepcainbHbIN JoHOp NH2 -rpynmsl.

2. Jlerko o6pa3yercst U3 O-KeTOIrJTyTapOBOM KUCIOTH — YHMBEPCAJIBHOIO aKIIETITOpa aMHHO-
TpyIIL.

3. ezamunupyercst HA [ -3aBUCHMOI TITyTaMaTAerHIpOreHa30i.

4. SIBnsercsa 3aMeHUMON aMUHOKHCIOTOM.

3aoanue 5. llpu nekapOOKCUINPOBAHUN KaKMX aMHHOKHUCIIOT WJIM WX MPOU3BOJHBIX 00pa3y-
FOTCSI CIICYIOITE OMOTEHHBIE AMUHBI?

1. TpuntamuH. 2. CepoTOHHUH.
3. 'mcramuH. 4. TAMK
5. lodpamus.

81



OTBeTHI K pelieHUuI0 3aJaHuil

na camonpoeepku ucxo0no2o ypoeHsa 3HAHUIL:
1-T;2-A;3-T1.4—B.

Jlna camocmoamenvhou pabomut.

15-A,5,B, I52-133-A,5,B,4—A;5—A;6 —1;7—T.

JlabopaTopnasi pa6ora (60 MuHyT)

HNHCTpYKIUSA K NPAKTHYECKOMY 3aHSATHIO

Pabota 1. Koauuecmeennoe onpeodenenue KuciommHocmu #cenyoouHoz2o coKa

IHpunyun memooa. OOIIYI0 KUCIOTHOCTD JKEITYJOYHOTO COKAa H3MEPSIOT B MusuuiuTpax 0,1
pactBopa NaOH, 3arpayenHoro ©Ha HeWtpamuzamuo 1000 M JKETyJZOYHOTO  COKa
B MPUCYTCTBUU WHAWKaTOopa ¢eHondranenna (3oHa mnepexoma pH 8,3-10,0; mmke 8,2 —
6ecuBetHbI, Boie 10,0 — kpacHblil). B HopMe 00111ast KUCIOTHOCTH JIJIsl B3POCIIOTO YelIOBEKa CO-
craBnsier 40—60 MMOJIB/I, Y HOBOPOXKAEHHBIX — 2,8 MMOJIB/JI, y fnetel ot 1 mecsana mo 1 roga —
4-20 MMOIIB/TI.

Coneprxanre CBOOOTHOW COJISTHOM KHCIIOTHI B XKETYJOYHOM COKE M3MEPSIOT B MILIHIUTPAX
0,11 pactBopa NaOH, 3aTpauennoro na Heirpanuzanuio 1000 mi >KeTyJOYHOTO COKa B MPHUCYT-
CTBUU MHJMKATOpa ITHMMETUIIaMUHOa300eH307a (30Ha nepexona pH 2,9-4,0; ke 2,9 — po3oBo-
KpacHblii; Bbiie 4,0 — sxentolif). CBoOOIHAS CONsSiHAS KUCIOTa MOYTH BCS OTTUTPOBBIBACTCS MPH
pH 3,0; mpu 3TOM OKpacka AMMETUIAMHUHOA300€H30J1a U3MEHSAETCSl OT PO30BO-KPACHOM 10 OpaHke-
Boii. Cozeprkanue cBOOOTHOM COMSTHON KHCIOTHI B HOpMe cocTaBiisieT 20—40 MMob/11 (y HOBOPOXK-
neHHBIX — 0,5 MMOJIB/T).

Omnpenenenue o0IICH KUCIOTHOCTH, OOIICH COMSTHONW KUCIIOTHI, CBOOOIHOM COJITHOM KHUCIOTHI
U CBSI3aHHOM COJISTHOM KHUCJIOTBI IIPOBOJUTCS B OJHOM IIOPLHH JKEIYIOYHOIO COKa. TuTpoBaHue
MPOBOMSAT C ABYMSI UHAUKATOpaMU: JUMETUIAMUHOA300€H305I0M U (heHonTamenHOM.

Xoo pabompei. OTMEPHUBAIOT MHUIIETKOH B KOJIOOYKY 10 M jKemyJ0YHOTO COKa, JOOABJISIOT
1 ka0 quMeTHIaMuHOa300eH301a 1 2 Karuu GeHondTanenHa. [Ipy Hamu4guu B )KeTyZ04HOM CO-
K€ CBOOOJIHOM COJISHOM KHMCIIOTHI OH OKPAIlIMBAETCsl B KPaCHbBIN LIBET C PO3OBBIM OTTEHKOM, IIPH €€
OTCYTCTBUHU Cpa3y MOSIBISETCS OpaHKeBasi OKpacka.

Turpytot cBoOOaHYIO consiHyto KucioTy 0,1 H NaOH u3 MuUKpoOIOpeTKH 10 MOSIBJIEHUS] OpaHKe-
BOT'O OKpAIlIMBaHUS M pe3ysbTar 3anuchiBaloT (1-1 orMerka). He moGapnsis mienoun B OIOpETKY, Mpo-
JOJDKAIOT TUTPOBAHKE JI0 TOSBJIEHUS JIMMOHHO-XKEITOr0 I[BETAa M PE3yJIbTaT 3alUChIBAIOT (2- OTMET-
ka). [IpoomkaroT THTpoBaHKeE 10 MOSBICHUS PO30BOTO OKpAIIMBaHUs (3-51 OTMETKA).

Jlna pacuera coxepxanust cBoboanoit HCl ucnoneiyercst 1-1 otmerka (ot 0); cBs3aHHOU
HCI — pasuura mexay 2-i u 1-it orMeTkamu; o0IIe# KMCIOTHOCTH — 3-51 oT™MeTKa (ot 0). Pacuer
MPOBOJAT 110 (hopmyIe:

X (mmoaw/m) = A x 1000 x 0,1 /10
rae A — xonudectBo 0,1 H pactBopa NaOH, nomexamee Ha TutpoBanue, mil; 10 — KOJIM4YECTBO
KEJITYJOUHOT'O COKa, B3ATOTO JUIsl TUTpOoBaHus, Mil; 0,1 — KOIMYECTBO MI' — 3KB. IIETOYU B 1 M
0,1 1 pactBopa, mmoub; 1000 — nepecuer Ha 1 auTp.
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Pe3yabTarhl:

Cgobomnas HCI

Ceszannas HCI

O01Ias KUCIOTHOCTD

Kenymounsiii cok  Aj = Az = Ar—A1= Az =
Nel X (Mmmoup/it) = X (MMoutb/T) = X (MMoIIB/IT) =
Kenymounsiii cok  Aj = Az = Ar—A1= Az =
Ne2 X (MMoutb/in) = X (MMoutb/T) = X (MMoOITB/JT) =
Kenymounsiii cok  Aj = Az = Ar—A1= Az =

Ne3

X (MMoutb/in) =

X (MMoutB/T) =

X (MMOJIB/IT) =

Knunuxo-ouacnocmuueckoe 3uauenue.

HpI/I 3a00JIeBaHUIX KeIyaKka KHCIOTHOCTH MOXKET

OBITh HYJIEBOH, MOHWKEHHOW U MOBBIMIEHHON. [Ipu sS3BEeHHON OONE3HU KENyAKA WIH TUTICPAIIHI-
HOM TacTPUTE MPOUCXOJIUT YBEIHUEHHUE COACPXKAHUS CBOOOTHOM COJISIHOM KHCIOTHI U OOIIel Kuc-
noTHOCTU (runepxyopruapusi). [lpu rumoanugHOM TracTpuUTe WM pake Kenyaka Hablromaercs
YMEHBIIIEHUE KOJINYECTBA CBOOOTHOM COJITHON KUCIIOTHI U OOIIEH KUCIOTHOCTH (TUIIOXIIOPTHIIPHS).
[Ipu pake xenyaka, XpOHUYECKOM TACTPUTE UHOTAA OTMEUYAETCS MOJTHOE OTCYTCTBUE COISTHOW KHC-
noTh! (axaopruapust). [Ipu 3710kauecTBEHHOM MallOKPOBHH, IIPH paKe jKeTyIKa 4acTo HaOIroaaeTcs
MOJTHOE OTCYTCTBHE COJISTHON KUCTIOTHI M TIETICHHA (aXUJTUs).

BriBOa:

PaGora 2. Odnapyscenue monounoii kucromel peakyueii Y ghenomana

Mosno4Has KACIOTa OTHOCUTCS K MATOJIOTMYECKHM COCTaBHBIM YacTAM JKETYIOYHOTO COKa U
oOHapy>KUBaeTCs NpU aXJIOPTUAPUH BCIEICTBUE YCUIICHUS IPOLIECCOB OPOKEHUS B JKEITYIKE.

Ipunyun memooa. llpu noGaBnenun K peakTuBy Y ddenbmana, umeromeMy (QpuoIeTOBYIO
OKpAcKy, MaTOJOTHYECKOTO KEIYJ0YHOI0 COKa IMOSBIISETCS KEITO-3€JI€HO0E OKpallluBaHUE BCIIE-
CTBHE 00pa30BaHUs JIaKTaTa )kele3a (MoJoKuTeNnbHas peakius Y pdenbmana).

Xo0 pabomui. I'oTOBAT B npoOupke peaktuB Y pdenbmana (20 kanens 1% pactBopa ¢eHona u
2 xarum 1% pactBopa XxjopHOro sxenes3a). /[00aBisioT B mpoOUpKy 5 Kamenb KeTyJOYHOTo COKa.
[Tpy HaTMYMK MOJIOYHOM KHCIIOTHI MOSIBIIIETCS KENTO-3€JIeHast OKpackKa.

Pe3yabTaThl:

BoiBoa:

Pa6ora 3. Koauuecmeennoe onpedenenue akmugenocmu nencuna H#ceiay0ouyHo2o coKa

Ipunyun memooa. B ocHOBe MeTOJa JEXKHUT CIHOCOOHOCTH IMENCHHA B KEIYIOYHOM COKE
CTBOpaXMBaTh OEIIOK MOJIOKa — KazenHoreH. CTBOpakMBaHHE MOJIOYHO-AIlETaTHON cMecH nipu pH
4,9 u temneparype 25 °C MencMHOM MPOUCXOAUT CTPOr0 MapaIeNIbHO €ro CIIOCOOHOCTH IepeBa-
puBaTh O€NKH. 3a €IUHUIY aKTHBHOCTH TETICHHA MTPUHUMAIOT TAKOE €ro KOJIMYECTBO, KOTOPOE MPH
YKa3aHHBIX YCIIOBUSX CTBOPAKHUBAECT 5 MJI MOJIOYHO-arleTaTHOW cMecu 3a 60 ¢ (3Ta yClIoBHAas e€1lu-
Huna coorserctByeT 0,010 Mr kpuctaminyeckoro mnerncuna). JKemyJouHbIi COK YeJI0BEKa B HOPME
conepxuT B 1 mir 40-60 ex. nencuHa. TakuM k€ METOJOM MOXKHO OIPENENNTh aKTUBHOCTH YpO-
nericuHa B Moue. C MOUOii 310pOBOTo yesioBeKa 3a CyTkH oObIyHO BeIensercs oT 150 mo 300 en.
(1,5-3 mr) ypormerncusa.
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Xoo pabomwr. Ha nmHO mpoOWpKH ¢ TTOMOINBbI0 MUKponumneTkn HamuBaroT 0,1 mi pactBopa
MeNCUHA, a B IPYTYI0 MPOOUPKY HAIMBAIOT 5 MJI MOJIOYHO-AIleTaTHON cMecH. [loMeraroT obe mpo-
Ooupku B TepmoctaT Ha 10 MuH. BbICTpO mepenuBarOT MOJIOUHO-AIETaTHYI0 CMECh B MPOOUPKY C
METICUHOM, COJICP)KMMOE MPOOUPKH BCTPSAXUBaOT. MOMEHT MPUIMBAHMS CMECH OTMEYAIOT 1O Ce-
KyHaomepy. [IpoOupKky co cMechi0 BCTPSIXMBAIOT, HAKJIOHSIOT €€ U HAaOII0Ial0T 32 MOSABICHUEM Ha
€€ CTeHKAaxX MEPBBIX XJIOMbEB Ka3eHHA. 3aMMCHIBAIOT BPEMs CTBOPAKUBAHUS CMECH B CEKYHJIaX.

Jlyia pacueTa akTUBHOCTH IENCHHA B 1 MJI JKelTyAo4yHOro coka nenst 60 cexkyHI Ha Bpems
CTBOPXMBAHMS CMECH M TAKUM ITyTEM HAaXOJSAT KOJWYECTBO enuHuUIl nericuaa B 0,1 M1 sxemynod-
HOI'0 COKa, a yMHOXast Ha 10 — B 1 muL.

Pesyabrarel: T =

Pacuér:

Knunuko-ouaenocmuueckoe snavenue. Ilpn axwimm ypomnerncuH B MOYE U IENCUH B JKeIy-
JOYHOM COKE MOTYT IIOJIHOCTBIO OTCYTCTBOBATh, a NMPH SI3BEHHON OOJIE3HH JKEITy/lKa KOJINYECTBO
HETNCHHA PE3KO YBEIUYEHO.

BriBOa:

Iloonucv npenooasamensi:

19. TEMA: OBE3BPE)KUBAHUE AMMHAKA. KOJIMYECTBEHHOE OIIPEAEJEHUE
OCTATOYHOTI'O A30TA KPOBHU 1 MOYEBHUHDBI B MOYE. HAPYIIIEHUA
AMHWHOKUCJIIOTHOI'O OBMEHA

AKTYaJIbHOCTb TeMbI

OO6pa3yromuiics B mpoliecce MeTaboIn3Ma aMMHAK SIBISIETCS TOKCUYHBIM COEIMHEHUEM, B
MEPBYIO OYepe/lb ISl LEHTPATIbHOW HEPBHOM cucTeMbl. HapymeHne nmpoueccoB €ro CBSI3bIBaHUS U
00e3BpeKMBaHUS BEJIET K TUIIEPAMMOHHUEMHH, Pa3BUTHI0 KOMAaTO3HOTO COCTOSIHUS U CMEPTH OOIb-
HOTO. 3HaHHWE TMPOIECCOB 00E3BPEKMUBAHUS aMMHaKa HEOOXOIUMO Jisi TTOHUMaHUs MEXaHHU3Ma
BO3HHUKHOBEHHUS THIIEPAMMOHUEMHUH, CIIOCOO0B OOpPHOBI C HEIO, a TaKKe Ui CBOEBPEMEHHOMN JHa-
THOCTHUKHU U JICUCHUS BpO)KI[GHHBIX Hap}/HICHI/Iﬁ OpHI/ITI/IHOBOFO IIHUKJIa peaKHI/Iﬁ CUHTC3a MOYCBHUHEIL.
3HAKOMCTBO C HACIEACTBEHHBIMU HAPYIICHUSIMH 00OMEHAa aMHHOKHCIOT HEOOXOAUMO JJIsl CBOEBpE-
MCHHOTO BBIABJICHUA DTHUX 3360H€B3HI/II>1 1 UX JICUCHUA.

BaxkneiiimmmM mokazaTtesneM a30THCTOTO OOMEHa SBISETCS OCTaTOYHBIN a30T KpoBU. B kinHH-
YECKOH JIabOpaTOPHOM MPAKTHUKE OMpPEIeNIEHHe OCTaTOYHOTO a30Ta M €ro (Ppakiuid, a TAaKkKe MoUe-
BUHBI B MOY€ MOMOTAET OICHUTHh BHIICTUTENHHYIO (DYHKIIHMIO MOYEK, CTETeHb MOYEYHON U Tede-
HOYHOU HEJOCTAaTOYHOCTH.

Iean 3ansaTusA

N3yunTh mporiecchl 00e3BpeKUBAaHUSI aMMHaKa B OPTaHU3ME U BO3MOYKHBIE MEXaHU3MBI Pa3-
BUTHSI TUNIEPAMMOHUEMHUU. 3aKPENUTh MPEACTABICHUE O MOJIEKYJISPHBIX MEXaHU3Max Haclel-
CTBEHHBIX TATOJIOTHI 0OMeHa (peHMIaTaHnHa U THPO3WHA, HEKOTOPBIX JPYTUX HAPYIICHUSIX oOMe-
Ha OENKOB U aMUHOKHUCIOT. [IproOpecTy HaBBIKM KOJIHYECTBEHHOTO OIMPEAETEHUS OCTaTOYHOTO
a30Ta KPOBU U MOYEBHHBI B MOYE M YCBOUTH IMArHOCTHYECKYIO IIEHHOCTh THX MTOKa3aTEIICH.
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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 — KOHEUYHBINA MPOIYKT a30TUCTOTO OOMEHA B OPraHU3Me YeJIOBEKa; CTPYKTYypa U
CBOICTBa MOUYECBHHEL

. (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 CJeayrumme 3aianusi:

3aoanue 1. AMMuax B KJIe€TKe 00pasyercs B pe3ysbTaTe:
A. Peakuuii 1e3aMHUHUPOBAHNS AMUHOKHUCIIOT.

b. Peakunii nepeaMuHUpOBaHUSA.

B. Peaknuii pacniaza OMOTreHHBIX aMUHOB.

I'. Peaknuii nekapOOKCHUIMPOBAHKUS aMUHOKHUCIIOT.

J1. Henpsimoro ne3aMUHUPOBaHUS.

3aoanue 2. HazoBuTe (epMEHTHI, KaTATM3UPYIONUE B OPraHU3ME YeJIOBEKa PEaKIMH OKHC-
JUTENIBHOTO J1€3aMUHUPOBAHUSI AMUHOKHUCIIOT:

A. Okcupaza D-aMuHOKHCTIOT. I'. 'myramarnexkapOokcuiasa.
Bb. Oxcunaza L-aMuHOKHCIIOT. . I'myramarnerugporesasa.
B. Monoamunookcunaza (MAO). E. AnanmnamuHoTpancdepasa.

3aoanue 3. Z[OHOJ'IHI/ITG CXEMY pCaKlMU OKUCIUTCIIBHOTI'O A€3aMUHUPOBAHNS INIyTaMaTa HE0-
CTarOIIMMH KOMITIOHCHTAMM

?

Kodepment ? \

I'myramar ——— > o-MMHHOIIIyTapaT ———> o-KeTorayrapar + ?

Depmenr ?
A. I'myramaTaekapOoKcuiasa. b. I'myramatneruaporenasa.
B. Acmapraramunorpancdepasa. . HAT". . AL E. ®MH.
XK. H20. 3. NHa. Hn. CO.. K. NO2

Hpa@uﬂbHOCWZb pemeHuﬁ npoeepbnie, conocmaeue ux ¢ omeemamul.

Bonpocs! nuis1 06cyxneHus

1. ITyti cBsi3pIBaHUS aMMHaKka B KJIETKaX (BOCCTAHOBUTEIHFHOE aMHHHUPOBAHUE OL-KETOTITY-
TapaTa, CHHTE3 TJIyTaMWHa U acmaparuHa, oopasoBanue kapoamoundocdara). Tpancroptasie Gop-
MBI aMMHUaKa.

2. ObpazoBaHue cojieil aMMOHHUSI B MTOYKaxX (MCTOYHUK aMMHUaKa, poJib MIyTaMHHA3bl U TI1yTa-
MaTIerUuporeHas3bl, 3HaueHNUe aKTUBUPOBAHUS INTyTaMUHA3bl TOYEK MPH allu03e).

3. Posb K11€TOK TIeYeHH B 00€3BpexuBaHnK aMmMuaka. OpHUTHHOBBIN IIMKJI MOYEBHHOOOPa30-
BaHUA (CXema IUKJIIA, CyOCcTpaThl, PepMeHTHI, SHEpreTHYecKoe 00ecreueHre, CBA3b C IMMOHHOKHC-
JBIM TIHKIIOM, peryisinus). Cyap0a Mo4eBHHEL. [ niiepaMMOHHEMUS, TPHYUHBI.

4. OcraTO4HbII a30T KpPOBU (OCHOBHBIE KOMIIOHEHTHl M MX OTHOCHTEJIBHOE COJAEp)KaHUE).
[TpuHIMT ompeaeneHns U KIMHUKO-THarHOCTHIECKOE 3HAUCHNE.

5. OOmeH ¢enunanaHuHa U THpo3uHA. Hapymenus ooMmeHa npu (eHUIKETOHYpUH, THPO3H-
HEMUH, AJIKAIITOHYPUH, aTbOUHU3ME.
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Jluteparypa 1Jisi HOATOTOBKH
OcHoBHas
1. Buonoeuueckas xumust / B. K. Kyxta [u ap.]. Mocksa : bunom ; Munck : Acap, 2008. C. 281-286, 293-296.
2. Buonoeuueckas xumus / A. J1, TaranoBud [u ap.]. Musck : Bemr. k., 2013. C. 231-240.
3. Kowcnexm nexiyi.
JlonmoaHuTEeAbHAS
1. Jlenunoocep, A. OcuoBsl bmoxumun / A. Jleanamkep. Mocksa : Mup, 1985. C. 578-597.
2. Max—Mioppeii, Y. OOmeH BemmecTB y denoBeka / Y. Mak—Mroppeit. Mocksa : Mup, 1980. C. 280-300.

3aganus 1J151 CAaMOCTOATEILHON padoThI

Jlns 3akperuieHuss MaTeprana HeoOXOJUMO OOpaTuTh 0co00€ BHMMAHHE HA XMMHU3M pEaKIHii
JIOKATEHOTO O0E3BPEKUBAaHKS aMMHAKa B TKAHSX; HA IOCIEIOBATEIILHOCTh PEAKIU OPHUTHHOBOTO
[IMKJIa MOYEBUHOOOPA30BaHMUs; Ha CBA3b OPHUTUHOBOTO LIMKJIA C JIMMOHHOKHUCIIBIM LnkiIoM Kpebca; Ha
KIIMHUKO-IMarHOCTUYECKOE 3HAYEHUE ONPEACTICHHS] OCTATOYHOTO a30Ta KPOBU M MOUEBHHBI B MOYE.

3aoanue 1. HazoBute GepMEHTHI, KaTaTH3UPYIOIINE CICIYIOMNE PEaKIUH:
1. O6pa3oBaHue aMua IITyTAMUHOBOM KUCIIOTBI.

2. BoccTaHOBHTENPHOE aMHHUPOBAHUE O-KETOTITyTapara.

3. T'uxponu3 aMua riIyTaMUHOBOW KUCIIOTHI.

4. O6pa3oBaHUE aMU/Ia aCTIAPATrMHOBOW KUCIIOTHI.

5. O6pazoBanue kapbamomindocpara.

3aoanue 2. IlopOepute COOTBETCTBYIOIINE NIapbl BOIPOC — OTBET:

A. ®epmeHT opHUTHHKapOamounTpaHcde- 1. YyacTByeT B CHHTE3€ aprUHUHOSHTAapHON
paza (OKT). KHCJIOTBI.

b. ®epmenT aprunasa. 2. Y4acTByeT B CUHTE3€ IIUTPYJUINHA.

B. ®epMeHT aprHHUHOCYKITMHATCHHTETA3a. 3. YYacTBYeT B pacraje aprHHHHOSHTAPHOM
KHCJIOTBI.

I'. ®epmMeHT aprHHUHOCYKIIMHATIIAA3A. 4. VYdacTByeT B peaklUMM TUIPOJIHM3a apIU-
HUHA.

IIpasunvrocme pewienuii nposepvme, CONOCMABUSE UX C OMBEMAMU.
IIposepbTe Bamu 3HaHUSA (CAMOKOHTPOJIb YCBOCHHUS TEMbI)

3aoanue 1. B xMMHUKY TOCTYNMI OOJIBHON C MOBTOPHOM PBOTOM, CYAOPOKHBIMU MpHIIaJIKa-
MU, [IOTEpEN CO3HAHUS, BBI3BAHHBIMM OTpaBJIEHHEM aMMHaKoM. [lodeMy npu BBICOKON KOHIIEHTpa-
uuu NHs B KpoBU HacTynaeT noteps CO3HaHUS U CMEPTh?

A. CHMXeHME KOHLEHTPALUHU TIIIOKO3bI B KPOBH.

b. IloBbIIeHNE COIEpKaHUS MOYEBUHBI B KPOBH.

B. IloBbimienue copepxanns auetui-KoA B nedeHu.

I'. Camxenue koHueHtpauuu AT® B Ki1eTkax Mo3ra.

J1. IloBbIlIEHUE COAEPAKAHUS TIIOKO3bI B KPOBH.

3aoanue 2. llogbepurte K KaXI0i MPOHYMEPOBAHHOW peaknuu oOMeHa (peHwIamaHuHa U TH-
pO3UHA COOTBETCTBYIOITNI ()EPMEHT:

1. ®en —— Tup. A. lekapOokcuinaza quoKcU(eHHIIIaTaHuHA.

2. JO®A —— nodamuH. b. Oxcuaa3za roMOreHTU3BMHOBOW KUCIIOTHI.

3. 'oMoreHTH3MHOBAs KUCIOTAa —> B. ®ennnananuHruapoKcuIasa.
dbymapuanerar. I'. ®enunananuHTpaHCcaMUHA3A.

4. ®en —> peHuamupyBar.

3aoanue 3. Cxonbko Moneit AT® tpeOyercst s cuaTe3a 1 Moy MmoueBuHBI? Hanummre pe-
akuuu (cxema), uaymiue ¢ 3arpatoi AT®, ykaxure GepMeHTEHI.
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3aodanue 4. bonbHas cTpajaeT HACIECACTBEHHBIM 3a00JIeBaHUEeM — allkanToHypuel. XKamyer-
Csl Ha CHJIbHBIE 0OJIM B CyCTaBax, IO X0y MO3BOHOYHUKA. [IposiBiIeHne apTpUTa B JAHHOM CITydae
MO3KET OBbITh BBI3BAHO HAKOIUICHHEM OMpeiesieHHOro Merabonuta. HazoBure 3TOT MeTabOIHUT.

A. ®eHunaianuH. b. Aueroanerar.

B. Tupo3sus. I'. 'oMoreHTU3MHOBAsI KUCIIOTA.

J1. ®eHIIMUpOBUHOTpaHAS KUCIIOTA.

3aoanue 5. Ouenute GyHKIIMOHAIBHOE COCTOSIHUE TIEYSHU U TIo4eK y 0oibHbIX C. U A. ¢ yde-
TOM OMOXHMUYECKUX MMOKa3aTeael KpOBU U MOYH.

1. V 6onsnoro C. copepkanue MoueBUHBI B KpoBH 1,8 Mmonb/n. C Mo4oit BeiBoauTCs 12 1
MoOueBUHBI B cyTKU. [loTpebnenue Oenka ¢ nuieil — 10cTaTovHoe.

2. BonpHoii A. motpebinsier B cytku 105 T monHOneHHOTO Oenka. ConepkaHne MOUYEBUHBI B
KpoBH 14 MMOJIB/JI, C MOYOU BBIBOJIUTCS 8,5 T MOUEBHHBI B CYTKH.

OTBeTHI K pelieHUuI0 3aJaHuil

Jlna camonpoeepKu ucxo0Ho20 ypo6Hsa 3HAHUIL:
1—A B,

2—A, B, ]l

r K
3. 'myramat —— o-UMHHOTJTyTapaT l—> o-Kerorayrapar + 3.
b
Jlna camocmoamenvhou padomel:
1. 1. I'myramuHCcHHTETa3a.
2. Tnyramar ' (HAI®H - HY).
3. 'myramuHa3a.
4. AcniaparuHCcHHTETa3a.
5. Kapb6amoundocdarcunrerasa.
2. A—2,b—4B—1,I'—3.

JlaGopaTopHuas paGora (60 MUHYT)
NHCcTpyKIns K IPAaKTUYECKOMY 3aHATHIO

PaGota 1. Onpeodenenue codepricanusn mouesunvl 6 moue

C wmouoil 37m0poBOro uenoBeka Bbaensercs 3a cytku 20-35 r wim 333-583 mmonb
MOYEBHHBI.

Ipunyun memooa. Metoa OCHOBaH Ha CIOCOOHOCTH MOYEBHHBI, COJIEpKallel aMUHOIpyII-
1bl, 00Pa30BBIBATH C /-IUMETHIAMHUHOOEH3aIb/IETUIOM B KUCIIOH cpelie KOMITJIEKCHOE COeIMHEHHE,
OKpAILlIEHHOE B >KENThIA 1BET. IHTEHCUBHOCTh OKpPAacCKH MPSMO IMPONOPLIUOHATIFHA KOHIEHTPALUU
MOYEBHMHBI B UCCIIEyEMOW MOY€e U ornpeenseTcss pOTOMETPUUYECKH.

Tlopsiooxk evinonnenusi pabomol. [IuneTku 1 MPOOUPKU JOHKHBI OBITh 005S3aTEIEHO CYXHUMH.

B tpu npoOupku HanuBaroT 1o 0,2 MJI COOTBETCTBEHHO MOYH (OMBITHAs po0a), CTaHAapPTHO-
ro pacTBOpa MOYEBHUHBI (25 MI/Mi) U BOJBI (KOHTPOJb HAa PEAKTHBBI), JOOABISIOT B KAXKIYIO IO
1,2 ma 2% pacTBOpa mapaguMeTHIaMUHOOEH3ANIbJeTHAA U TIATENbHO INepeMemuBaioT. Yepes
15 MUH ONBITHYIO U CTaHAAPTHYIO MPOOBI (POTOMETPUPYIOT B CYXUX KIOBETaX IIMPUHON 3 MM C CH-
HUM CBETO(UIBTPOM MPOTUB KOHTPOJIHHON MPOOHI.

Pacuem. ConepxaHue MOYEBHHBI B OIBITHON MPOOE pPacCUMTHIBAIOT 1O CTAaHAAPTHOMY 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 IUIOT-
HOCTb CTaHAAPTHOI'O pACTBOPA MOYEBUHBI.
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[Tonyyennyro BenmnunHy yMHOXarOT Ha amype3 (1200—1500 mur) ¥ 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. IlOHMKEHHOE CcOAEp)KaHUE MOUYEBUHBI B MOYe
OTMEYaeTCsl pU HeppuTe, alma03e, TapeHXUMATO3HON KEITyXe, IUPPO3€ MEUYECHHU, YPEeMHH, T10-
BBIILICHHOE — IIPU I'OJIOJAHUH, 3]J0KaYECTBEHHON aHEMUH, JIMXOpaJike, MHTEHCUBHOM pacriaze 0el-
KOB B OpraHu3me, 1ocje mpueMa CaauiuiIaToB, IPH OTpaBiIeHUuH (pochopom.

BriBOa:

Pab6ora 2. Konuuecmeennoe onpedenenue ocmamounozo azoma

A3zoTconepkaiire HeOEeTKOBbIE BEIIECTBA COCTABIAIOT (PAKIUI0 OCTATOYHOTO a30Ta KPOBU
(MpOMEeKyTOUYHbIE WJIM KOHEYHBIE TPOIYKTHl 0OMEHA IIPOCTHIX U CIOKHBIX OEIKOB). DTO MOYEBHHA,
MoueBas KUCJIOTa, KpeaTuH, KpeaTUHUH, aMMUaK, WHIANKAH, OUITUPYOUH, MOJIUIIENTHAbI, aMUHOKHC-
JOTHI ¥ Ap. A30T 3THUX BEIIECTB HA3bIBAIOT OCTATOYHBIM, IIOCKOJIBKY OH OCTAaeTCs B (PHIIBTpATE IMO-
clie OCaXKICHHsI OEIKOB IIa3MbI KPOBH.

OCHOBHOH 4acThIO OCTAaTOYHOI'O a30Ta KpPOBU SIBIsIETCS a30T MouyeBUHBI — 50%, 3areMm cie-
IyeT a30T aMHHOKHUCIOT — 25% | a30T APYruxX a30TCOAEep KalIX KOMIIOHEHTOB. B HopMme ocTaTou-
HBIA a30T KpoBH cocTaBisieT 14,3-25,0 MMonb/it; y HOBOpoxaeHHBIX — 42,84-71,40 MMome/iT; Ha
10-12-i1 nenb cHMKAETCS A0 YPOBHS, OIPENENIIEMOrO Y B3pOCbIX.

Ipunyun memooa. OCTaTOYHBIN a30T KPOBU OMPEIEIAIOT B 0€30€IKOBOM (DUIIbTpATE MOCIE
OCaXICHUS OETTKOB KPOBU PA3IUYHBIMU OCAAUTEISIMU (TPUXIOPYKCYCHON KUCIOTON WU BOJIb(pa-
MaToM) ¢ TIOCJIeYIONeH MUHEepan3anuen 0e30eIK0BOro GuiIbTpaTa KOHIIEHTPUPOBAHHON CEpHOM
KHUCJIOTON. A30T BCeX HCCleAyeMbIX (ppakiuil B BHJIe aMMHaKa CBSA3BIBAETCSA C CEPHOW KHUCIOTOI,
oOpasyst cyiab(har aMMOHUS, KOTOPBIA B3aUMOJIEHCTBYET ¢ peakTBOM Heccnepa (miemounoi pac-
TBOp KoMIutekcHO# conn pryTi K2(Hgls)) ¢ o6pazoBanueM coenHEHUs KEATO-OPAHIKEBOTO IIBETA.
WMHTEHCUBHOCTh OKpalllMBaHUs IMPOMNOPLHMOHAIbHA KOHUEHTPAllMd aMMHUaka, a ClIe0BATEIbHO, U
azoTa.

Ilopsiook evinonnenus pabomsi. I'0TOBAT TpH OObIYHBIE TPOOUPKU. B 01HY U3 HUX HATUBaIOT
1 MJ1 roTOBOrO MUHEpanu3aTa U 9 Mi BoAbI (OMbITHAS MTP0o06a), B IPYTyr0 BHOCAT 1 MJI CTaHJapTHOTO
pacTBopa cynbdaTa aMMOHHUS U 9 MJT BOJIBI (CTaHAapTHAs Mpoda), a B TpeThbio HanuBaroT 10 Mt Bo-
1Bl (KOHTPOJIB). 3aTeM BO Bce mpobupku BHocAT o 0,5 mu peaktuBa Heccnepa. @oToMeTpupyroT
OTBITHYIO (MHHEpaNMU3aT) U CTaHAAPTHYIO IMPOOBI MPOTHB KOHTPOJIA MPU CHUHEM CBETO(DUILTpE B
KIOBETE TOJILIUHON 5 MM.

Pacuem. ConmeprkaHrie 0OCTaTOYHOTO a30Ta B OMBITHOM MPOOE PACCUUTHIBAIOT IO OopMyIIe:

Con = (CCT' Eonl ECT) - 100,

rae Con — KOHIIEHTpAlMsS OCTaTOYHOTO a30Ta B KpoBH, MI'%; Ccr — KOHLEHTpalLUs a30Ta B CTaH-
naptaoit mpobe (0,1 mr B 1 mn); Eon — omTHYecKas MIOTHOCTh OMBITHOM MPOOBI (MUHEpaIN3ar);
Ecr— ontuyeckast IIOTHOCTh CTaHaapTa (Cyab(haT aMMOHU).

Koaddunuent nepecuera B eaununbl CHU (Mmoss/in) pasen 0,714.

PesyabTarsi: Eon = Eex=
Pacuer:
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Knunuko-ouaenocmuueckoe snavenue. OnpeneaceHue OCTaTOYHOrO a30Ta U €ro ppakuuil uc-
MOJIB3YETCS JUIsl TUArHOCTUKU HapyIIEHUS BBIIEIUTENbHON (QYHKIMU MOYEK U MOUYEBUHOOOpa3oBa-
TeNbHOM (GyHKUMU nedyeHu. [ToBbllIeHHME OCTATOYHOIO a30Ta B KPOBM O0OO3HAYAETCS TEPMUHOM
«a30TeMusi». A30TeMHUsI MOKET OBITh JABYX BHJOB: a0CONIOTHOHM (HAaKOIJICHHE B KPOBU KOMITOHEH-
TOB OCTaTOYHOI'O a30Ta) U OTHOCHUTENIBHOM (Ieruaparanus opraHu3Ma IpU PBOTE WIIM IOHOCE).
[TpuunHbl a0COTIOTHON a30TEMHH MOTYT OBIThH JIBE: PETEHIIMOHHAs (ITOYEYHas) M MPOIYKIMOHHAS
(BHemoueyHas). PereHIIMOHHAs a30TeMUs BbI3bIBACTCS 33€P>KKOM a30TUCTHIX IIJIAKOB IPU UX HOP-
MaJIbHOM OOpa30BaHMHM W HAONIOJACTCS NMPU HAPYIIEHUH BBIIEIUTEIBHON CHOCOOHOCTH MOYEK,
HalnpuMep IpU OCTPBIX U XPOHUYECKHX HePpUTaX 3a CUET MOBBIIIEHUS YPOBHS MOUYEBUHBI B KPOBH.
[Tpu xpoHnueckux HePpHUTAX CTOMKAS a30TEeMHsI YKa3bIBACT Ha Pa3BUBAIOIIYIOCA HEIOCTATOYHOCTD
nouek. IIponykunoHHas a3oTeMus HabIOAAETCs IIPU YCUIIEHHOM paciiajie 0eJIKoB U npeodiiajaHuu
aMHMHOKHCIIOT, HAlpuMep, MpHU 3J0KaYeCTBEHHBIX HOBOOOpazoBaHMsX. IOBBIICHNE OCTATOYHOTO
a30Ta OTMevaeTcs MPU KaXeKCUU HEPAKOBOI'O IPOUCXOKICHHUS, BbI3BAHHON TyOepKyse3oM, nuade-
TOM M LIUPPO30M II€UYEHH, NPH CEPACYHON HETOCTAaTOYHOCTH, NH(EKIIMOHHBIX 3a00JIeBaHUsAX (CKap-
natuHe, nudrepun). Y HEIOHOIIEHHBIX JETe a30TeMHsl MOXKET ObITh CBSi3aHa C IOYEYHOH Helo-
CTaTOYHOCTBIO U YCUJIEHHBIM PACIaJiOM TKaHEBbIX OEIKOB.

IToHnxeHue cofiepKaHusi OCTATOYHOTO a30Ta HAOJIOJAeTCs MPU HEIOCTaTOYHOM MHUTAHUU U
MHOTJa pu OEPEMEHHOCTH.

BriBOa:

Iloonucwe npenooasamens:

20. TEMA: XUMHUSA 1 OBMEH HYKJIEOIIPOTEUHOB. OITPEJIEJIEHUE
COJIEP)KAHUA MOYEBOM KUCJIOTHI U OBIIETO A30TA B MOYE

AKTYaJIbHOCTDH TeMbl

YV B3pocioro 310pOBOr0 uejIOBEKa HAOMIOAAETCS a30THCTOe paBHOBecue. lloctymaromuii ¢
MUILEH a30T B OpraHu3Me He 3a/Iep>KUBACTCS U BBIJEIAETCS, INIaBHBIM 00pa3oM, IOYKaMH B COCTaBe
MHOTHX MPOJYKTOB (MOYEBHHbBI, AMUHOKHCIIOT, MOYEBOM KUCIIOTHI U J1p.). sl U3y4eHUs COCTOSHUS
a30THUCTOro 0OMEHa B OpraHu3Me IOJIB3YIOTCS ONpeesIeHueM 001Iero a3ora Moul. B auarnoctuke
psga 3a0oneBaHUl MPHUMEHSIOT METOJbl OIpPENEICHUs] COJAEpKAaHUS B MOYE OTIEJbHBIX
azorcojiepxamux coequHeHuid. Hampumep, nmpu BpoxkIeHHBIX HapylIEHUsX oOMEHa aMHHOKHUCIOT
UCCIENYIOT CO/IepKaHUE OTAEIbHBIX aMUHOKUCIIOT WM MPOAYKTOB UX MeTabonu3Mma. KomudyectBo
MOYEBOM KHCIIOTBI B MOY€ M KPOBM 3aBUCHUT OT MOCTYIUIEHUS HYKJIEONPOTEHMHOB C MHILEH U OT
MHTEHCUBHOCTU HX KIJIETOYHOrO MeTabonu3ma. ITOT IOKa3aTesllb — BaXXHBIM KpUTepuil B
JUArHOCTUKE U KOHTPOJIE JICYEHHUS [TO1arphl.

3HaHMEe MEXaHMW3MOB paclaja W CHHTE3a IYPUHOBBIX U MHUPUMHUIMHOBBIX HYKIJIEOTH]IOB,
PEryJsM 3TUX IMPOLECCOB TMO3BOJIMIO pa3padoTaTh M NPUMEHUTH JIEKAPCTBEHHBIE MpenapaThl,
BIIUSIIOLIME HAa MPOLECCHI JAETCHUS KIETOK (Hampumep, aHTU(QOJIATOB B XUMHOTEpANH OIyXoJieil),
U CcrHocoOCTBYeT MOHMMAHHUIO MEXaHU3MOB JEHCTBHS NpenapaToB, UCHOJIb3YEMBIX B KOPPEKLIUU
TUIO3HEPTeTHYECKHUX cocTosIHUM opranuiMa ( UM® (pubokcuH), opoTat Kajaus 1 Jip).

ean 3ansaTUs

[Tonyunts mnpeacTaBieHHEe O KaTaboJIM3Me HYKJIEONPOTEMHOB B TKaHAX W JKeNyJO4YHO-
KHIICYHOM TpPAaKTEC, MCXaHU3Max ouocuHTE3a H pacmmaga HYKICOTHAOB MW PETyaIUU I3THUX
nporeccoB. [T03HaKOMHUTBCS ¢ pUMEpaMH HCTIOJIb30BAHUS 3TUX 3HAHUN B JMArHOCTHKE U JICUEHUH
Oone3neil. [[ns 3akperuieHuss TEOPETHYECKOro MaTepuaja MPOBECTH JIaOOpaTopHyr paboTy Mo
KOJIMYCCTBCHHOMY OIIPCACICHUIO MOUYEBOM KHUCJIOTHI U OGH.[CFO a30oTa B MO4Yc€.
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TpeOoBaHMsl K HCXOAHOMY YPOBHIO 3HAHUI
na nonnozo yceoenus memvl HeOOX0OUMO NOBMOPUMD U3
— o0wern xumuu:
*  TUTPOMETPHUUYECKHE METO/IbI aHAIN3A;
— Ouonozuu:
" CTPOEHHE FEHETUYECKOTO armapara KJIeTKH;
— Ouoopzanuueckoil Xxumuu:
* (GopMyIbl U CBOMCTBA FETEPOLMKINYECKUX COSAUHEHHM (ITypHUHbI, TUPUMUIUHBI);
* XWMHYECKHE CBOWCTBA U ()OPMYJIbI THTIOKCAHTHHA, KCAHTUHA, MOYEBOM KHUCIIOTHI,
* CBOMCTBa COJICH MOYEBOM KHUCIOTHI (YpaTOB);
* (dopMyIIBI A30TUCTHIX OCHOBAHUH, HYKJICO3HU IOB, HYKJICOTHIOB.

JlJ1s1 IpoBepPKHU UCXOAHOI0 YPOBHS 3HAHMI BBINOJIHUTE CJeYIONIUe 32 IaHNS |

3aoanue 1. llonbepute COOTBETCTBYIOMINE Maphbl BOIPOC — OTBET:

A. AneHosuH. 1. [IupuMHUIMHOBBIM HYKJIEO3UI.

b. I'yanun. 2. A30THCTOE OCHOBAaHHE IIyPUHOBOIO Psija.

B. [luto3us. 3. [lupuMHUIMHOBBIN HYKJIEOTHUA.

I'. Ypuaunatpudocdar. 4. A30THCTOE OCHOBAaHNE TUPUMUJUHOBOIO Psla.
. Tumunus. 5. IlypHHOBBIN HYKJIEO3UA.

E. I'yanozunaudocdar. 6. IIypruHOBBIII HYKJIEOTH .

3aoanue 2. Ha30BUTE HYKJICOTHIBI, CTPYKTYpPa KOTOPBIX CXEMATUYECKH N300paKeHa HUXKE:
1) anenun — ne3okcuprbosa — gocdar — pocdar;

2) nuTo3uH — pudo3a — pocdar;

3) ryanuH — ae3okcupudosa — pocdar — pocdar — pocdar;

4) yparun — pubosa — pochar — pocdar.

3aoanue 3. Ilongdbepute COOTBETCTBYIOLINE MAPhl BOIPOC — OTBET:

A. Ilepeuunas crpykrypa JJHK. 1. Mozenb «aBOMHAsI CIIUPAJIbY.

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.

HpaeuﬂbHocmb pemenuﬁ npoeepbnie, cConocmasue ux ¢ omeemamul.

Bonpocs! puis1 06cyxneHust
1. MOHOHYKJIEOTH/IBI, CTPOEHHE, HOMEHKJIATypa, OMOJI0rHYecKas polb.

2. llepBuuHas, BTOpUYHAs M TPETHUHAs CTPYKTYpPbl HYKJIEHMHOBBIX KHUCIOT (OCOOEHHOCTH
CTPYKTYPBbI, Pa3HOBUAHOCTH, TUITbI CTAOMIM3UPYIOLIUX CBSI3EH).
3. O6meH HykJeonpoTenHOB. [lepeBapuBaHnEe HYKJIEONPOTEMHOB B KETYJ0YHO-KUIIEUHOM

TPAKTC (3Ha‘-IGHI/IC, OTallbl, (I)epMCHTLI). Pacnan HYKJIICUHOBBIX KUCJIOT B TKAHAX, POJIb JIN30COMHBIX

(bepMeHTOB.
4. Pacnaj mypuHOBBIX HYKJIEOTHJOB (XMMH3M, MOUYEBas KUCIOTa KaK KOHEUHBIA MPOIYKT

kartabonusma). [IpencraBienre o HapyleHUSX MYPUHOBOrO oOMeHa (THMIEpypUKEeMHs U Iojarpa,

MOYE€YHO-KaMeHHasi 00JIe3Hb ).
5. buocuHTe3 MypHHOBBIX HYKJICOTHA0B 0e NOVO (MCTOYHHMKH a30Ta U yriiepojia MypHHOBOTO

KOJIbLIA, y4acTUe (OJIHEBOM KUCIOTHI, OCHOBHbIE POMEXKYTOUHbIE MPOIYKTHI, KIIIOUEBOW (pepMeHT,
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perynauus cunresza). IlpencraBieHne o CHHTE3€ HYKICOTHIOB U3 CBOOOJHBIX a30THCTHIX
OCHOBaHHMH U HYKJICO3UOB.

6. Pacnag nupuMUIMHOBBIX HYKJICOTH]IOB.

7. buocuHTe3 MUPUMHUIMHOBBIX HYKICOTHUIOB (CyOCTpaThl, CXema IMpoiiecca, KIF4eBoi ¢ep-
MEHT, peryjsius CHUHTe3a, pojib BUTaMUHOB). [IpencraBienne o HapylIeHUSX MHUPUMHUIMHOBOTO
oOMeHa (opoTaruaypus).

8. Cunre3 ne3okcupuOoHyKiIeo3uapochaTroB, HyKICo3uIUPOCHaTOB U HYKICO3UATPHOC-
¢aToB.

9. O6muit a30T MOYH (KOJIMYECTBO, KOMIIOHEHTBI U UX MPOUCXOKICHHE).

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 CBOMCTBA KCAHTUHOKCHUIA3bI:

A. Ee kodepMeHTOM siBIsICTCS MPOU3BOAHOE BuTamuna PP.

b. OnHuM U3 IPOJYKTOB pEaKINH SABISETCS MEPEKUCh BOJOPOIA.

B. ®epmeHT KaTalM3UpyeT ABE MOCieI0BaTeNIbHbIE HEOOPATUMBIE PeaKIIMK 00Pa30BaHUS MO-
YEBOM KUCIIOTBHI.

I'. CybcrpaTr gepMeHTa — TUIIOKCAHTHH — MMEET MEHBIIIYIO PaCTBOPUMOCTH, YEM MOYEBast
KHCJIOTA.

J1. ®epmenT o0nanaeT abCoNMOTHON CEU(PUIHOCTBIO K CyOCTparTy.

3aoanue 2. Ilpu obcnenoBanuu GOJLHOTO PEBMAaTU3MOM IOCIE MHTEHCUBHOW TEparuu Kop-
TUKOCTEPOUaMHU YCTAaHOBJICHA THIEpypHKeMUsi. B pe3yibTaTe akTUBAIlUU KAaKOTO META0OJINYECKO-
o MpoIiecca pa3BUBAIOTCS JaHHbIE HAPYILICHUS ?

A. HuTeHcHuBHOTO pacriaja OesKoB.

b. AkTHuBaIMs IIIOKOHEOTEHE3a.

B. HTeHCHBHOTO pacnana mypyuHOBBIX HYKJIEOTHIOB.

I'. MoOunu3anuu JUMUI0B.

J. UHTEeHCUBHOTO pacnaja NTMPUMHUANHOBBIX HYKJIEOTHIOB.

3aoanue 3. JlonoIHUTE HEAOCTAIOMMMHI KOMIIOHEHTAMU PEAKIIMU CHHTE3a MMyPUHOBBIX pHUOO-
HYKJICOTHJIOB:

1. ®PIID + ? - S5—dochopudo3unamuH. A. I'nn.

2.UMD +T'TD + Acn — ? b. AM®.

3. Pu6o3o-5-pochar + ATO — ? + AMO. B. I'ny.

4. UMD + ATO® + ? > TMD. I'. OPIID.
. ATO.

3aoanue 4. JlononHUTE HEIOCTAIOMIMMU KOMIIOHEHTAMU PEAKIIMU CHUHTE3a MUPUMUINHOBBIX
HYKJIEOTH/IOB:

1. Kapbamoundocdar + ? — kapbamounacnaprar. A. OPIID.
2. Opotart + ? - OM® + H4P207. b. Acm.
3.0M® —» CO2 +? B. AT®.
4. YMO +? > YD +? . AI®.
5..VI0+? > YTO +7? . YMO.

HpCIGMJleOCmb pemeﬂuﬁ npoeepovnie, conocmasue ux ¢ omeemamul.
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IIpoBepbTe Bamu 3HaHUS (CAMOKOHTPOJIb YCBOEHH S T€MbI)

3aoanue 1. Ilpu Tepanuu HEKOTOPHIX POPM paka MPUMEHSIOTCS HHTUOUTOPBI TUTHApOdoIa-
TpeayKTas3sl. TOpMOKEHHE KaKUX peakIuii OnpeaessieT MUTOCTaTHIecKoe eiicTBue mpenapara’?

A. CuHTe3 TUPUMHUJINHOBBIX HYKJICOTUIOB.

b. CuHTe3 myprHOBOTO sIIpa HYKJICOTHIOB.

B CunTe3 1€30KCHIIUTHIMIIOBBIX HYKJICOTHIOB.

I'. CuHTE3 IUTHIMIOBBIX HYKJICOTH/IOB.

. Cunte3 nYMO.

3aoanue 2. Y pebenka ¢ cunapomom Jlema-Huxana — KOPKOBBIN Mapajind U THIIEPYPUKE-
Mmusi. KonuuecTBo SKCKpeTHpyeMbIX MypHUHOB yBenuyeHo. Jledekt kakoro ¢depMeHTa BBI3BIBAET
JAHHYIO TTATOJIOTHIO?

A. KcaHTHHOKCHUIA3EL.

b. Aneno3une3aMuHasbl.

B. l'unokcantuH-ryanun-hochopudo3miTpanchepassl.

I'. KapbamounndocharcuareTassl.

J. TuMuaAnIaTCUHTA3EI.

3aoanue 3. enumuHe ¢ 1uMQpoaeiiko30M Ha3HauUEH MPOTUBOOITYXOJIEBbIN MIpenapaT — UHIH-
OuUTOp THOPEAOKCHHPEYKTa3bl. Ha ueM 0CHOBaHO IUTOCTATHYECKOE JIeHiCTBHE Tpenapara?

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

na camonposepku ucxo0no20 ypoensa 3Hanuil:
1. A-5,b-2,B-4,T-3,1-1,E-6.
2. 1. le3okcuanenozunaudocdar.
2. Hutuauamonodocdar.
3. Jle3okcuryanozunTtpudocdar.
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-T; 34-A.
41-b; 42-A; 43-]1; 44-B,I'; 45-B,T.

JlaGopaTopHnas pa6ora (60 MUHYT)
HNHCTpYKIUA K NPAKTHYECKOMY 3aHATHIO
PaGota 1. Onpeodenenue cooeprcanusn oouieco azoma mouu KoaiopumempuiecKum memooom

UccnenoBanue o0mero a3ora MO4rd MOXKET OBITh MCIIOJIB30BAHO JUISL UCCIIEIOBAHUSI COCTOSI-
HUS azotucToro Oamanca. KomuuecTBo 00111ero a3ora, BBIIEISIEMOT0 3a CYyTKH C MOYOH, Y B3pOCIo-
ro yenoBeka coctaBisieT 6—17 r (428—1214 mmonb/cyT).

Ipunyun memooa. Ilocne cxxuranus (MUHEpaTU3alii) OPraHMUECKUX BEIIECTB MOYH C KOH-
LEHTPUPOBAHHOMN CEPHOI KUCIOTOM a30T BceX UCCIeAyeMbIX (pakiuii B BUJIe aMMHUaKa CBA3bIBACT-
Csl ¢ CepHOM KHUCIIOTOH, 00pa3ys cynbdar ammoHus. Komopumerpuueckoe onpeneneHue oo1ero
a30Ta OCHOBAHO HA TOM, 4TO cyJib(haT aMMOHHMsI 0Opa3yeT ¢ peakTuBoM Hecciepa coennHeHue xein-

92



TO-OPaH>KEBOTO I[BETa, MHTEHCUBHOCTH KOTOPOTO MPSMO MPONOPIMOHATIbHA KOHIIEHTPAI[MH aMMHa-
Ka, a CIIeZIOBaTeIbHO, U a30Ta B MOYE.

Ilopsiook evinonnenus pabomoel. I'0TOBAT TpU OOBIYHBIE CyXHe MPOOUPKU. B ABe U3 HUX OT-
MEpHUBAIOT COOTBETCTBEHHO 0,5 M MuHepanusata (onbIiT) U 0,5 M CTaHAAPTHOTO PacTBOpa CYJib-
(dara ammoHus (cTanmapt, conepxkamuii 0,2 Mr azota B 1 mu). [IpubaBisioT B KaXayo MpoOUpKyY
110 6,5 MJI BOJIbI M TILATENBHO NEpEMEIINBaOT. B TpeTbio mpoOupKy oTMEpUBaOT 7 MJI BOAbI (KOH-
TPOJb) U BO Bce mpobupku nobapistor no 0,5 mn peakrtuBa Heccrnepa. Coaep:kumoe mpoOUpoK
TIIATEIBHO MEPEMEIINBAIOT. Heobxooumo cmpoco cobaodams nopaooK NPUIUEAHUS PeaceHmos u
mujamenbHo nepemewusams H#Huokocms. OOTOMETPUPYIOT ONBITHYIO M CTAaHAAPTHYIO MPOOBI Mpo-
TUB KOHTPOJISI IPH CHHEM CBETO(QMIBTPE B KIOBETE TOIIIUHON 5 MM.

Pacuem. CopepxaHuie a30Ta B ONBITHON MPOOE PACCUUTHIBAIOT MO CTAaHAAPTHOMY PACTBOPY
cynbdaTta aMMOHUS TI0 hopmyrie:

Con = CCT : Eon /ECT )
rne Con — KOHLIGHTpAIMsl a30oTa MOYM B Hccienyemoil mpoGe, mr/mi; Cer — KOHIEHTpamus
(NH4)2SO4 B cranmaptHoii ipobe (0,2 mr B 1 Mi1); Eon — ONTHYECKAS MIIOTHOCTh OIMBITHOM MPOOHI;
Ec; — ontuyeckas INIOTHOCTB CTaHIapTa Cylib(aTa aMMOHHS.
Pesyabrarel. Eon= Ecm=

Con=

Copep:xanue 00111ero a30Ta B Moue (T/CyT) pacCUUTHIBAIOT 1O (hopMyIie:
Con- 100 - cymounwiti ouypes 1 0,5 - 1000,

rae Con — KOHIIGHTpAIWs a30Ta, HalJIEHHas 110 cTaHaapTHOMY pacTBopy; 100 — pa3BeneHue Mouu
IpU MPUTOTOBIEHUU MHHepanu3ata; 0,5 — KOJIMYeCTBO MHUHEpalu3ara, B3ATOTO MAJS aHalu3a;
1000 — ko3 dunmeHt nepeBoa MHJUTATPAMMOB B TPaMMBI.

CyTouHOe BBIJIENEHHE MOUYM cocTaBisieT B cpegHem 1500 mu g myxuud n 1200 mu s
xeHuH. Koadgdunuent nepecuera B equnuipl CU (Mmmons/cyt) pasen 71,39.

Pacuér: Conepsxanue o0riero a3ora B Mmoue (r/cyTt) =

Knunuxo-ouacnocmuueckoe 3nauenue. OnpeneneHue o0IIEro a3oTa MOYM MO3BOJISIET CYAUTh
0 0enKoBOM OOMEHE B OpraHM3Me, O KOJUYECTBE pacraBiierocst Oenka. J[Jig 3TOro moiaydeHHYIO
BEJIMYMHY OOIIETr0 a30Ta YMHOXKAIOT Ha 6,25, HCXO/ U3 TOTO, YTO B O€JlKEe B CPEIHEM COJEPIKUTCS
16% a3ota (100 : 16 = 6,25).

[Tpu 3a0607€eBaHNM TIOYEK, BCIEICTBUE HAPYIICHHS UX BBIACTUTENBHON (DYHKIIUU COJIEpKaHUE
o01ero a3oTa B Moue YMEHBIIIAETCs. 3ajiep’KKa a30Ta B OpraHru3Me HaOIroaeTcs Mpu 3a00IeBaHu-
X TICUEHU U CEePJCYHO-COCYIUCTON CHUCTEMBI B CBSI3U C BO3HUKHOBEHHEM OTEKOB, MPU HAIUYHH
IKCCYAATOB M TPAHCCYAATOB.

YBenuueHne coaepKanus o0IIero a30Ta B MoUe OTMEUAETCsl MPU YCUIICHHOM pactiajie 6eIKoB
(oTpunaTeIBHBIM a30TUCTHIN OanaHc), MUabeTe, MPU PACcCACHIBAHWM SKCCYIATOB M TPAHCCYIaTOB,
XPOHUYECKOM oTpaBieHuu hochopom.

BbiBoa:

Pabota 2. Onpeodenenue cooepircanus moueeoi Kuciomol 6 moue
MoueBasi KACJIOTa Yy YeIOBeKa SBISETCS KOHEYHBIM MPOJIYKTOM 0OMEHa MMyPHHOBBIX OCHOBA-
HUH, BXOASIINX B COCTAaB CJIOKHBIX OEJIKOB - HYKJIEOPOTEHHOB.
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B HOpMe y dYenmoBeka ¢ MOYOW BBIAEISACTCS MOYEBOW KUCIOTHI 1,6—3,54 Mmomw/cyt (270—
600 mr/cyr).

Ipunyun memooa. MeToJ, OCHOBaH Ha CIIOCOOHOCTH MOYEBOW KHUCJIOTHI BOCCTaHABIIUBATH
dbochopHO-BONIBPpaMOBEIil peakTHB B PochopHO-BOIB(PPaMOBYIO CHHB, HHTCHCUBHOCTh OKPACKU
KOTOpPOIl ~ MpPOIOpLUUOHANIbHA COACpXKaHUI Mo4eBoW Kuciorel. KonnuectBo  docdopHo-
BOJIL()PAMOBOM CHHH OMPEACISICTCS MyTeM TUTpOBaHMs KpacHO# kpoBsiHOM conbio Ko[Fe(CN)g].
[Tocneanss okucnser pochopHO-BOIbPPAMOBYIO CHHb, U CHHEE OKpAIlIMBAHUE UCUE3AET.

Ilopsaodok evinonnenuss pabomoi. K 1,5 mn moun npudasisitor 1 mu 20% pactBopa kapOoHaTa
Hatpust u 1 M dochopHO-BombhpamoBoro peakruBa PonmHa, nepememuBaoT U TUTPy0T 0,01H
pactBopom Kz[Fe(CN)s] 10 vcue3HOBEHHUSI CHHETO OKpaIlliBaHHSI.

Pacuem. Conepkanrue MOUEBOI KUCIIOTHI (B MT') B CYyTOYHOM MOYE BBIYHCIISIOT IO (hopMyIie:

MoueBas kucnota, mr/cyt = 0,8 -a -6/1,5,
rae 0,8 mr mouesoii kucioTel cootBeTcTBYeT 1 Mit K3[Fe(CN)s]; a — xommuectBo Ks[Fe(CN)g],
TOIIIEIIIIee HAa TUTPOBAHKE, MIT, 8 — CYTOUHBIN quype3, Mit;, 1,5 — 00BbeM mpoObI, MIT.
Koaddunument nepecuera B eaunuiibl CU (Mmons/cyT) pase 0,0059.

Pesyabrar: a =

Pacuer:

Knunuko-ouaenocmuueckoe snavenue. I'mnoypukypus (YMEHbIICHHE BBIIEIECHUS MOYEBOIl
KHCJIOTBI C MOUYO) OTMEYaeTcsl Ipu nojarpe, Hepute, NOUEYHON HETOCTATOYHOCTH; TUIIEPYPHUKY-
pus (yBEJIMYEHHE BbIIEICHUS MOUYEBOM KHCIIOTBI C MOYOM) — MU JIEHKEMUH, YCUIICHHOM pacraje
HYKJICOIIPOTEHHOB. Y JeTell BBIAEIACTCS OTHOCUTENIBHO OOJIbIlle MOYEBOM KHUCIOTBI, YEM y B3pOC-
IbIX. Belaenenue MoueBOi KMCIIOTHI 3aBUCHT OT COJEP>KAHMS IIYPUHOB B IMILE U UHTEHCHUBHOCTH
oOMeHa HYKJICOIIPOTEHHOB.

[Ipu nogarpe conu MoueBOI KUCIOTHI (YpaThl) OTKIIAABIBAIOTCS B XPSAIIAX, MBILIIAX U CIU3H-
cToll cyMKke cycTtaBoB. CozepikaHue MOYEBOM KHCIOTHI B KPOBU MOXKET OBITh MOBBIIIEHO, a B MOYE
ITOHUKEHO.

BriBOa:

Iloonucwv npenooasamens:

21. TEMA: MATPUYHBIE BUOCHUHTE3bI (CUHTE3 JJHK, PHK, BEJIKOB).
COBPEMEHHBIE METO/JIbI MOJIEKYJIIPHON BUOJIOTUA. AHAJIN3
MPOAYKTOB I'MIPOJIN3A HYKJVIEOITPOTEMHOB

AKTYaJIbHOCTBH TeMbl

3HaHME CTPOEHHUS HYKJIEMHOBBIX KHCIOT MO3BOJISIET MOHATh MEXaHU3MbI NEpejaun U peau-
3alMU TeHEeTHYEeCKOW MH(pOpMaluu B KIETKE, OBJaJeTh OCHOBAMHU MOHHWMAaHMs NPHYUH Hacien-
CTBEHHBIX 3a00JIeBaHUI U pa3paboTaTh METOABI UX JieueHUs. HyKkiIeoTHabl BHIIOTHSIOT Psij CHelH-
¢uueckux yHkiuii. HekoTopele N3 HUX MCIIOIB3YIOTCS B KAUECTBE JIEKAPCTBEHHBIX MPETapaToB.

ean 3ansaTUSA

VY CBOUTh MOJEKYJISIPHBIE MEXaHU3MbI PEIUIMKALIMHU, PEeMapalui, TPAHCKPUIILIUU, TPAHCISILIMI
U MEXaHU3MbI UX PEryJIsAInH. CI/ICTeMaTI/ISI/IpOBaTI) O9THU 3HAHUA U 06CYJII/ITI) BO3MOXHBIC ME€XAaHU3-
MBI HapyIIEHUH peanu3aliy TeHeTHUeCKo MHpOpMaluu A TOHUMAHUS TOCIEACTBUN U MOAXO-
JIOB K JICYCHHIO ATUX HAPYIICHUM.
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TpeOoBaHMsl K HCXOAHOMY YPOBHIO 3HAHUI
na nonnozco yceoenus memvi HeOOX0OUMO NOBMOPUMND U3
— Kypca duonocuu:
* CTPOCHHE KJIETKU;
* MEXaHM3MbI MUTO3a U MEH03a;
= OuoJIoru4ecKasi pojb HyKJICHHOBBIX KHCIOT
—  OuoopzanuuecKol Xumuu:
* CTPOEHHE MOHOHYKJICOTH/IOB;
* 00I1MEe MPUHIHUITBI TPOCTPAHCTBEHHON OpraHU3alui HYKJIEMHOBBIX KUCIIOT;

JlJ1s1 IpoBepPKYU UCXOTHOT0 YPOBHS 3HAHMI BBINMOJIHUTE CJIeYIOIIUE 32JaHHUS
3aoanue 1. llonbepute mapbl ¥ HAMUIIKATE GOpMYITy:

Ha3Banmue CocraBHbIe YacTH
A. T'yano3un 1. Pubo3a, pocdar, anennn
b. AneHunnoBas KucioTa 2. le3oxcupu0o3a, THMUH
B. Ypunun 3. I'yanun, pubo3a
I'. IezoxculIMPD 4. Ypauui, pubo3a
. Tumuaua 5. ®ocdar, ne3okcuprd03a, MUTO3UH

3aoanue 2. Beibepure, uro orHocutcs Toibko K JIHK, Tonbko k PHK, x JIHK u PHK:

A. Xpanenue reneruueckoii nuandpopmanuu.  E. Peanuzanus renetnueckoil uHGoOpMaIum.

b.A, T, T, 1 K. Pu6o3a.

B. Huronnasma. 3. Sapo.

I'. 3/ 5'-bocdommrdupHas cBa3b Mex Ty nAT, Y, 1

MOHOHYKJICOTHIaMHU. K. CTaOuibHOCTh CTPYKTYPBI IOIIEPIKUBACTCS
. le3oxcupubdo3a. H-cBsazsamu.

3aoanue 3. 1lonp3ysicb pUCYHKOM (MCHOIb30BaTh HUPPY), HOAOEpUTE Taphl:
D A. Pubocomsl.

b. I'magkas samommazMaTndeckas
CETb.

R B. lllepoxoBaTas 3H10IJIa3MaTHYE-

' CKasi CeTb.
I'. Anmapar I'onbmxu.
M. JIn3ocoMBI.
E. Ilnazmarnueckas memOpaHa.
_ K. Ilutockener.

i 3. S npo.
. Anpeiko.
K. Mutoxonapus.

I 2

10—/

IIpasunbHocms pewienuii npoéepbme, CONOCMABUE UX C OMBEMAMU.
Bonpocs! pu1s1 06cyxneHust
1.Penukarusi, Onosiornyeckas poib, CyocTparhl, pepMEHThI, MOJEKYJISPHBI MEXaHU3M.
2. Penapauus IHK, MonexynsipHbIi MexaHu3M, OMOJIOTHYECKas pOJlb.
3. Tpanckpurius, ONOIOTHYECKAsT POJTb, MOJICKYIISIPHBIN MEXaHH3M, MEXaHU3MbI PETYIISIIIAN
aKTUBHOCTH reHoB (cxema Kako6a u Mono, cxema ['eopruesa), nponeccunr PHK. O6paTthas tpan-
CKPHIILUSL.
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4.I'eHeTHYECKUI KOJI U €r0 CBOMCTBA.

5.PexorHuIys u TpaHCIAIMS KaK ATAlbl pealu3aluid FTeHeTHUeCKON NH(POPMAITUHU B KIIETKE.
KoMmoHeHThI 0elOKCHHTE3UpYIONIeH cucTeMbl. Pekoraunms (CyOKIIeTOYHAs JIOKATU3aIHsl, cCXeMa,
cyoctpartHas cnenuduanoctb APCa3z). Pons TPHK B cunTe3e 6enka.

6.CoBpeMeHHOE TIpeACTaBICHUE O OmocuHTe3e Oenka. Perymsums OmocwHTe3a Oenka B
KJIETKEe Ha T€HETHYECKOM YPOBHE (pOJIb TMCTOHOB, TOPMOHOB M >KHPOPACTBOPUMBIX BHUTAMUHOB).
[MoctTpaHcisuonHas MoauQUKanys MOJEKya Oellka (THIPOKCHIMPOBAHKE, TIIMKO3WIMPOBaHHE,
OTpaHMYCHHBIN MPOTEONn3, pocoprunrpoBanme, KapOOKCUIHUPOBAHHE).

7. CoBpeMeHHble MeTOAbl MosekyispHor Owuosorum (IILIP, 6mor-ananu3z JJHK m PHK
(Cayzepu-6mot u HozepH-6:10T), MmeTo «otnedarkoB nanbies JJHK», knonupoBanue). [TpuHIMIIBI
MPOBEJ/ICHUS, IPUMEHEHHUE B METUITUHE.

8. Merox onpenenenus mocieaoBaTenbHOCTH 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 xumwst / A. J1. TararoBwd [u1 zp.]. 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. mocobue / A. JI. Taranosud [u ap.]. Munck, 2000.

3anaHus 11 CAMOCTOSATEILHOM PaGoThI

3aoanue 1. BcnoMHUTE, YTO OCHOBHAS! «JI0TMa» MOJIEKYJISIPHON OMOJIOTMY yKa3bIBaeT Ha JBa
OCHOBHBIX HallpaBJIEHUS IOTOKA T€HETHUECKOW HHPOPMALIMHU B KIIETKE!

A. Xpanenue u nepefada nHGopManuu (peruMKanus 1 perapanms).

b. Peanu3zanus reHeTH4ecKoil nHGOpMaUU — 3KCIPECCUs] TeHOB (PEKOTHUIIMS, TPAaHCKPUII-
LU M TPAHCIISALUSA).

Ha pucyHke noka3aHbsl OCHOBHBIE Y4aCTHUKHM MEXaHU3Ma PEIUIMKALUHN Y D YKApUOT:
1.1. Hanmmure B 0011eM BUie CyMMapHYIO peakiuto, katanusupyemyro JIHK-nommmepazoil.

PHK-npainep

Mudupyrowas NS _

yens e AHK-nonumepasa
Yanverie npaimena - d (N RPA.benku
AHK-nomimepasa g Y . (SSB) Xaiinkasa

YaaneHue PHK-npafinsepa - . |  ,~ :
PHKasa H L : R

Janondere "Gpen” -
IOH K-nonnmepaaag

RPA.Genku
Cuwunparme . . (SSB)
AHK-mrasa -
' . PHK-npaimuep
Omemaowias A\ Ve

yens -
. - AOHK-nonumepasa ¢

OHK-nonumepaszaf
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3aodanue 2. BcmoMHMTE, 4TO B TIPOIIECCE CHHTE3a U BO BpeMsi Xpanenust moJiekyisl JIHK moa-
BEPralTCsS MHOTOYUCICHHBIM (PM3HUECKUM, XUMUYECKUM U APYTrOro poja BO3JACHCTBUSIM, KOTOPBIC
BBI3BIBAIOT HapylieHus cTpykTypbl Mosekyn JIHK. CyimectByer MHOroypoBHEBasi CUCTEMa pera-
paLyy NOBPEKICHUIN:

* MyTalWH, KOTOPbIE BO3HUKAIOT B MIPOLIECCE PEILIU-
kauuu. Penapupyrorcs (ecium 3TO BO3MOXKHO) IYTEM IIO-

BTOPHOTO CUMTHIBaHHs TocienoBatensHoctn, yuanenns ve- AT GCUGCATTGATAG
NPABIIBHO BCTaBJICHHOTO Hykneotnna JHK- nmomumepasa-  ma c@@OETAACTATC

MU, 00JIaJalOIIMMH 9K30HYKJI€a3HOM aKTUBHOCTHIO;

" MYTaluH, KOTOPbIC HC UCIPABJICHBI IIYTCM IMOBTOP- 1
HOTO CUMTHIBaHHSA. Penapupyror npu nmomomm crnenuansuoi AT (30 mynectunos] AG
MOCTPEIUIMKATUBHON penapauuu. MoJieKysia poaUTENIbCKON TACCCCCTAACTATC
JIHK metunmpoBaHa MO OTIEIbHBIM a30TUCTHIM OCHOBAHU-
sAM, 1 BHOBb CUHTC3HpYyCMas LCIb TAKKC MCTUIIUPYCTCH. Bo 2

BpeMH MeTI/IJ'II/IpOBaHI/IH nacr HpOBepKa HpaBI/IHLHOCTI/I pac— HTGCCGCH'IT GHTHG
TITIOJIOKCHUA MOHOH JICOTUAO0B, U B CJI ac O6Ha KCHUA
e 7 by TACGGCGTAACTATC

MyTalluu BKIIKOYACTCA MCXAaHU3M ADKCUM3UOHHOMN perapannuu
C MOCJICAYIOIIHNM METHUIIMPOBAHUCM LICTIH, 3

" MyTalluk, BO3HHUKAOMIMUC CIIOHTAHHO, B m000e .E.T GCC GCA.TT GPJ.THG

BpEMs penapupyroTcs MEXaHW3MOM SKCLM3HMOHHOM pemapa-
LN TACGGCGTAACTATC
2.1. Ha pucynke wu3o0pakeHa IOCIEI0BATEIHLHOCTh
COOBITHH SKCIM3MOHHON penapanuu B ciiyyae oOpa3oBaHus auMmepa TMMuHa B cTpykType JIHK.
PaccraBpTe B mocienoBarenbHOCTH, 0003HAUEHHON Ha pHCYHKE, cieaytonme ¢epmentsl: A. JTHK-
nurasa. b. Dxcun3noHHas Hykieasa.
B. IHK- B-mommmepa3sa.

Humep THMHHA

3aoanue 3. BcnoMHUTE, 4TO Cpey MEXaHU3MOB y3HaBaHUs Oenkamu (pepmeHTaMu, (akTo-
paMM peryisiiid M T. J.) OTAEIbHBIX YYacTKOB HYKJICOTHAHBIX IOCIEA0BAaTENbHOCTEH ompe-
JETICHHYIO POJIb WUTPAIOT MaJHHIPOMHBIE TOCIEIOBATEIBHOCTH HYKICOTHAOB (B YAaCTHOCTH, TPU
y3HaBaHuu JIHK- pectpukrazamu), KOTOpble MOTYT (POPMHPOBATH KPeCcTOOOpa3HbIE CTPYKTYpPHI B
mounekyie JJHK.

3.1. U300pa3zute KpecTooOpa3HyIO 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. MexaHn3Mbl peaau3aliy reHeTHYecKoi nH(popMalMy B KJIeTKe MHOrosTanHel. Ha
PHUCYHKE N300pakeHbl OCHOBHBIE 3Tallbl 3Kcripeccuu reHoB. [logdepure naps! (OykBa — Tabnuia,

udpa — pUCYHOK).
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A. TepmunHanust

b. Pexoruunus

B. Unnnmanus

I'. Cexpenus

. @opMupoBaHue MPOCTPaH-
CTBEHHOM CTPYKTYPBI

E. Dnonranus

IIpasunvbnocms pewenuii npogepvme,
CONOCmMasue ux ¢ Omeemamu.

IIpoBepbTe Bamm 3HaHus (CAMOKOH-

TPOJIb YCBOEHUS T€MbI)

1 LK
AMHHO  _ pHK .ﬁ?
KHCA0TA f

- n-FHK
S'Li\auﬁ\ .\sr—.x UAG
2 D 4 |3
(;‘ ./J\J N l
PACTY IR

Puiocoma t : E
NOJHNENnTHAHAR
5

uens —
chpopMHUpOBABILARCE | ﬁ I
MO AHNENnTHIHAR

uenh 1
0.

3aoanue 1. Hanummre peakuuto, karanusupyemyro APCazoii.

3aoanue 2. Ilouemy 60S+40S=80S, a 50S+30S=70S? Bribepute npaBuibHbIN OTBET.
1. CkopocTh ceAMMEHTAIIMU 3aBUCUT OT MACChl YaCTHII.

2.  CKOpoCTbh CEIMMEHTAIIUU 3aBUCUT OT (hOPMBI YACTHII.

3. Ot toro u npyroro.

238, 58 PHK
35 bemxop @

288,58 u
3'9355 @ 168 PHE
BROR 188 PHE m 21 bemok
33 jenxa 705
808

3aoanue 3. Ha pucyHke mokasaHna cxema CTpyKTypbI lac-omepoHna.

C AP HAMATS CHETESS
|

| | | ] | Z =I'eH

L |
OnepaTop

NPpOMOTOpR

PHE noawsmepasa

a

CAP (xatabonutamu aKkTUBUPYEMBI O6€N0K). ITOT Oenok — perentop HAM®, ypoBeHb KO-

TOPOH B KJIETKE OMPEACIIACTCS YPOBHEM TIIFOKO3bI (CHIYKEHNUE KOJMYECTBA TIIFOKO3bI B MTUTATEIILHON
cpelie IpUBOAUT K NOBBIIEHUIO YpoBHSI HAM® B knetke). CAP, cBa3anubiii ¢ HAM®, npucoenu-
usercsa k JJHK u crumynupyer PHK-nonumepasy, npu 3ToM €€ aKkTUBHOCTh yBenuuuBaeTcs B 20—

50 pas.
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Pemnpeccop cBsi3aH ¢ OIEPOHOM B OTCYTCTBHUU JIAKTO3HI.
A. JlonoaHUTE CTPOKY:

MIPOMOTOP — MECTO CBSI3bIBAHUS ;
OIIEpaToOp — MECTO CBA3LIBAHUSA .
b. M300pa3uTe cxemMaTHUeCKH, UCIIONb3Ys MpeuiaraeMble Bhile GOpPMbI AJIs Y4aCTHUKOB, HX

pacroIoKEHUE Ha OMEPOHE MPHU CIEAYIOIUX 4-X COCTOSHUSAX. B KakoMm W3 HUX OYJIyT CUHTE3UPO-
BaHbI O€JIKHU, KOJUPYEeMble ONIEpOHOM?

KommioneHT cpenbl 1 2 3 4
JlakTo3a + — — +
I'moxo3a + + — —

3aoanue 4. Ha pucyHke IpUBOJATCS PE3yIbTaThl JIEKTpodopesa GparMeHTOB ydacTKa MoJje-
kynbl JJHK (metox Canjpxepa). [lonbiTaiiTech BBISCHUTh HA OCHOBAaHUH 3TUX PE3YJIBTATOB HYKJIEO-
THJIHYIO MOCIEeA0BaTesbHOCTh aHanmsupyeMoro ydactka JIHK. Kakas amunokucnornas mocneno-
BaTEJIbHOCTh 3aKOJAMpPOBaHa B 3TOM y4acTke? BykBbl B ckoOkax 0003HAa4ar0T COOTBETCTBYIOIIME
IMIe30KCUHYKJICOTH IbI, BHOCUMBIC B peakunonnyo cpeny IHK-nommmepasHoi peakuuu. Tabmu-
Iy TeHETHYECKOro KOAa CMOTPUTE B yUeOHUKE.

] [al ] [o

Jlis oTBeTa Ha BOMPOCHl 3aJaHUN 5-6 paccMOTpHTE
ANMEKTPOGOperpaMMBbl, TIPEICTABICHHBIC HA PUCYHKE HIDKE.

3aoanue 5. Ha snexrpodoperpamme A (cieBa) «oTIe-
yatku nansiieBy JIHK wmarepu (M), pebenka (C) u aByx
npeanonaraeMeix otioB (F1, F2). Ykazarenn Ha neBoit cro-
poHe ykasbiBatoT nosnocsl JIHK, obmue mexay peOeHKoM u
MaTephlo. YKazaTesln Ha MpaBoi CTOPOHE YKA3bIBAIOT MOJIOCHI —
JTHK, oOuue mex1y peOGeHKOM U MperoiaraeMbIMU OTIIAMH. —
Barie MHEHME 0 ITpeaIoaaraeMoM OTIIE.

3aoanue 6. Dnekrpodoperpamma b (cmpaBa) moka3bIBaeT pe3ysbTaThl UCCIICIOBAHUS TTOJTH-

Mop(duzma IIHHBI PParMeHTOB PECTPUKLUU 4-X map Onmu3HenoB. Baie MHeHHE 00 UIEHTHYHOCTH
OJIN3HEIIOB.
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A "Ex b Alixe ipiBY ‘cigliDID
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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 3aHSTHIO
AHanuz npooyKkmoe 2uopoau3a HyKieonpomeuHos OpoxcHce

Jia u3ydeHus: XMUMHUYECKOTO COCTaBa HYKJIEOIPOTEMHOB MPOBOJAAT KHCIOTHBIA THIIPOJIU3
JPOKEH, IMOCKOJIbKY OHU OY€Hb OOoratel HykJeonporeuHamu. Crienu(u4ecKUMU peakUsIMUA JUIs
KQXKJOr0 BEILECTBA OTKPBIBAIOT MPOAYKTHI TMIPOJIN3a — MOJIUNENTHIbI, TyPUHOBBIE OCHOBAHHUS, YT-
neBo ¥ GochOPHYIO KUCIIOTY.

Ipunyun memooa. llexkapckue APOXIKU THAPOIUIYIOT MO JEHCTBUEM pa30aBIEHHON CepHO
KUCHOThI. [lonydeHHbIN ruponu3aT UCTIONb3YIOT JUIsl JajlbHEeWInel paboThI.

PaGora 1. BuyperoBasi peaknusi Ha noaunenTuabl. K 5 xamisiMm ruaponusara npuiIuBarT
10 kamrens 10% pactBopa NaOH, 3arem 2 xarmu 1% pactBopa cynbdara meau. OTMeUaroT MmosBiIe-
HUE PO30BO-(PHOJIETOBOI OKPACKH.

BriBoa:

Pabdora 2. Cepedpsinass mpob6a Ha mypuHoBble ocHoBaHus. K 10 kammsam ruaposnmsara
npoxoked 1ob6aBnsoT 10 kamenb KOHIIEHTPHUPOBAHHOTO pacTBOpa aMMHUaka, 3aTeM J100aBisoT 10
Kanenb 2% aMMHUAadyHOTO pacTBopa HUTpara cepeOpa. Ilpu crostHum uepe3 3-5 MuH 0oOpazyercs
CBETJIO-KOPUYHEBBIA OCaJI0K CepeOPSHBIX COJei MypHHOBBIX OCHOBaHU (comepKuMoe MpoOUpKU
NepeMelInBaTh NpU CTOSSHUU HE HaJl0).

BoiBoa:

Pabora 3. KayecrBenHasi peakuus Ha meHTo3y (Mouuma). K 10 kamnsam ruaponuzata
npoxokel po0aBisaoT 3 kamm 1% CIUpTOBOTO pacTBOpa THUMOJIA, TIEPEMENIMBAIOT U MO CTEHKE
npoOUpKU ocTopoxkHO mpuiuBatoT 20-30 kamenb KOHLEHTPUPOBAHHON cepHOM KuciaoThl. [lpu
BCTPSIXMBAHUU Ha JIHE MPOOHPKH 00pazyeTcst MPOIYKT KOHIEHCAI[MN KPACHOTO IIBETA.

BriBoa:

Pabora 4. MouaubaenoBas npo6a Ha ¢ochopuyw kuciaory. K 10 xammsim rugpoiamzara
aposxoken 100aBisroT 20 Kanesib MOJIMOIEHOBOTO PEaKTUBA U KUMATAT. [Ipu 3TOM JKUAKOCTH OKpa-
IITUBAETCS B JIMMOHHO-KENTHIN 1BET (HEe 0cagok). [IpoOupky cpaszy oxjaxkaarT B CTPye XOJIOTHOU
Bozbl. Ha qHE mMpoOHpKH MOSIBIISETCS KPUCTAILTMYECKUIM JIMMOHHO-XKENTHIH 0cafok (GochopHOMO-
JIMOIEHOBOI KUCJIOTHL.
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BeiBOa:

Iloonucv npenooasamens:

22. IEPEYEHDb BOITPOCOB I ITIOATI'OTOBKH K KOJIJIOKBUYMY 11O TEMAM:
«OBMEH NPOCTbBIX BEJIKOB U HYKJIEONPOTEMHOB. BUOCHUHTE3
JHK, PHK 1 BEJIKA. METO/IbI MOJIEKYJIAPHOU BUOJIOT U

1. Asotucthlii 6anaHc, €ro COCTOSHHME B HOpPME U IpU HAaToyorMu. YTo XapakTepusyer
KOX(QPUIMEHT U3HATUBAHUS?

2. buonoruudeckas 1ieHHOCTb 6enkoB. Hopmbl Oeska B IUTaHUH.

3. T'mapomus 6enkoB (mpoteonu3). Kimaccudukarnus u cBoiicTBa mporeas.

4. TlepeBapuBaHue OenkoB. XapakTepUCTHKa IPOTEa3 JKEJyJOYHO-KHUIIEUYHOTO TpakKTa
(ontTmMyMm pH, MexaHWU3MBI aKTHUBAIMH, CyOCTpaTHas CHEIU(PUYHOCTB, SHAO- U IK3OMENTHIA3H).
Poxp HCI B nepeBapuBanmu 6enkoB. KHCIOTHOCTD JKeMYIOYHOTO COKa — IPHHIMIT OMPEACICHHS,
coJiep’KaHue B HOPME.

5. I'inenue OenkoB. YMeTh CXEMAaTHYECKH I10Ka3aThb IPOHMCXOXKAEHUE (eHona, Kpes3oJa,
CKaToJa, WHAOJA, KaJaBepuHa, MyTpecurHa. MexaHu3Mbl 00€3BPEKUBAHHS TPOTYKTOB THUEHUS
OENKOB U IPYTrUX KCEHOOMOTUKOB.

6. AMHHOKHCIOTHBIN (POH/I KJIETKH, €r0 IMOMOJTHEHUE U UCTIONIb30BaHHE.

7. IlepeamunupoBanue. Ponp ButamuHa Bs. YMeTh mucaTh peakuuu nepeaMUHUPOBAHUS C
y4acTHeM aJlaHMHOBOM M aciapariHOBOM TpaHCaMUHAa3. 3HaTh UX JUarHOCTUYECKOE 3HaUYCHHUE.

8. Bugsl nezamuHupoBanus. ImyTamaraeruaporeHasHas peakius — XUMHU3M, KOQEepMEHTHI,
3HaueHue. Hempsimoe nesamMuHupoBaHue.

9. Ilytu ucnonb3oBaHus 0€3a30TUCTOTO OCTaTKa AaMUHOKUCIIOT. [ IMKOT€HHbIE 1 KETOT€HHbIE
AMUHOKHCIIOTBHI.

10. Ilytu o0Oe3BpexuBaHMS aMMHaKa. YMeTb HalucaTh peaklud CHHTe3a W pacraja
acrmaparvHa, riyTaMHHa, BOCCTAHOBUTEIBHOIO aMHUHHPOBAHHS O-KETOTJyTapara, CXeMy CHUHTe3a
MOY€BHHBI. OCTaTOUHBIN a30T. 3HAYEHUE ONPEICICHUS MOUYEBUHBI U OCTATOYHOT'O a30Ta B KIIMHUKE.

11.Peakuuu nekapOOKCHIIMPOBAHUS AMHUHOKHCIOT, OWOT€HHbIE aMHUHBL. YMETh MHCATh
peaKklMy CHUHTe3a TPUITAMUHA, CEPOTOHWHA, TMCTaMUHA, Y-aMUHOMACISHOW KHCIOTHI, 3HATh UX
POJIb B OpraHU3ME.

12.Cunte3 karexosamMuHOB. QDyHKUMU J0(aMUHA, HOpPAApPEHATMHA M aJpeHaJMHa B
opranusme. HacneacTBeHHble HapylleHHs oOMeHa (eHuIanaHuHa U Tupo3uHa. Poib modamuna
npu 6one3nu [lapkuHcoHa.

13. HykneoTnapl — WX CTpOCHHWE M (QYHKIUH. 3HAThb HOMEHKIATYpy M YMETh IHCaTh
(opMyIIBI A30THCTHIX OCHOBAHMH, HYKJIEO3MAOB M HYKJIEOTHIOB; H3006pakarh oOpasopanue 3'-5'-
dhocho-mmdPupHOI CBI3M MEXAY HYKICOTHIAMH.

14.Ocobennoctu crpoenuss JHK n PHK Ha ypoBHE mepBHYHON, BTOPUYHOM U TPETUYHOMH
CTPYKTYPHI (CTPOCHHE HYKJIEOCOM).

15.TlepeBaprBaHue HyKJICOPOTEUHOB B XKETYAOYHO-KUIIIEYHOM TPAKTE.

16. ITyTi peyTHIN3HIIMU a30TUCTBIX OCHOBAHUHN M HYKJICO3UOB B KJIETKE.

17.KoHeuHble MPOIYKTHI pacrajga MyPUHOBBIX M MUPUMUIAMHOBBIX HYKJIEOTHIOB. Peakuuu
o0Opa3oBaHMs MOYEBOW KUCIOTHI. [ UnepypukeMust — ee MpUUruHbI U TOCIEACTBHSL.

18. BrocuHTE3 MypUHOBBIX U TUPUMHUIMHOBBIX HYKJICOTHAOB € NOVO: cyOCTpaThl, KIFOUCBBIC
(bepMeHTBI, OCHOBHBIE IIPOMEXKYTOUHBIE MIPOTYKTHI. Perymsiuus cunres3a. Poab BUTaMUHOB.

101



19.TlpumeneHne B MEOUIIMHE CHUHTETHYECKHX CTPYKTYpPHBIX aHaJIOTOB HYKJIEO3UIOB U
(hoNMeBoi KUCIIOTHI.

20. O6pazoBanue ne30kcupuOOnyKIeoTHa0B s cuaTe3a JJHK (cxema).

21. Peruukanusi. CyOctpatsl, GepMeHTbl, MexaHu3M. Mexanusmel penapanun JTHK, pomnb
3TOrO Ipolecca.

22. Tpanckpurnuusi.  DepmeHTsl,  cyOcTpaThl, MexaHu3M, perymsnus.  OOparHas
TPAHCKPUIILIUS.

23.T'eHeTnuecKkuil KOJ U €ro XapaKTepPUCTUKA.

24. PexorHuns 1 COOCTBEHHO TPAHCIIAIMS KaK dTanbl OMOCHHTE3a OeKa B KJIEeTKe (poib T-
PHK, APCas3bl, ctpoerne puOocoM H 0OIIME MPUHLUIB MEXaHU3Ma TPAHCISAILHUH, UCTOYHUKU
SHEPTHH Il OMOCHHTEe3a OelKa, PerysaIus).

25. Bupl TOCTTPaHCIAIMOHHON MOAN(UKALINN OEIKOB.

26. CoBpemeHHbIe MeTObl MoOJIeKyssspHOM Ouosorum (LIIIP, 6mor-anamm3z JIHK um PHK
(Cayzepu-6mot u Hozepn-610T), MmeTo «otnedarkoB nanbieB JJHK», kinonupoBanue). [TpuHIMAIIBI
MIPOBEJICHUS], IPUMEHEHNE B METUIIHE.

27.

28. Meton onpezeneHus nocienoBatenbHocTH HykiIeotu0B B JJHK (meton Canmxkepa).

[ A 1 I

Ipumep 3a0auu u 6onpocos na memoo CaruodHcepa
Ha pucyHke mTpHBOIATCS pPe3yJbTAaThl HMCCICAOBAHUS

HYKJICOTUJHON I1OCIIE0BATEIbHOCTH Y4acTKa MOJIEKYJIbI
JHK (metox Conmxepa).

Ha uem ocHoBaH 3T0T MeTOA? —

UTo HYXHO C/€NaTh, YTOOBI MOJIYYUTh TAKyl0 KapTHUHY
(moaTarHo)?

B uem npoBoauu 3nexkTpodopes, 1o KaKkoMy IPUHLIUITY
MIPOU30IILIO pa3fieneHne (pparMeHToB?

Uro o6o3HauaoT OYKBBI B CKOOKax W 4YEepTOYKHU Ha
pucyHke? —

Kakyro poiib BEITOTHSIOT JTH/IE30KCUHYKJICOTHIBI B 3TOM MeTOIe?

B kakom HarpaBlieHUU CIEyeT «UUTaTh» MOIYUYSHHYIO dNIeKTpodoperpaMmy U nouemy?

VYcranosute, B kakou mnocinepoBatenbHocTh JIHK-monmmepasza Bkirodasia HYyKJIEOTHIIBI B
CUHTE3UPYEMYIO IIeTIb.

Uto HyxkHO caenaTh, 4roObl pacmmpoBaTh TOJYYCHHYIO KapTUHY H  Y3HaTh
MOCIIE0BATEIHHOCTh HYKJICOTHAOB B aHANM3upyemMoM yuactke JTHK?

Kakas aMWHOKHCIIOTHasi TOCIEIOBATEIBHOCTh 3aKOJAMPOBAHA B 3TOM ydacTke? (Tabnuia
TeHETUYECKOT0 Ko/ia OyaeT B Baiiem pacropspkeHun).

23. TEMA: TOPMOHBI. OBIIIAA XAPAKTEPUCTUKA U OCOBEHHOCTH
BUOJOTMYECKOI'O JEMCTBUA TOPMOHOB. KAYUECTBEHHBIE
PEAKIIMU HA 'OPMOHBI

AKTYaJIbHOCTb TeMBbI

I'opMoHBI — KJ1acCc OMOJIOTMYECKH AKTHBHBIX DETYIATOPHBIX XUMHUYECKUX COEIHHEHU,
CUHTE3UPYEMBIX >Kelle3aMU BHYTPEHHEH CeKpelUuu W/WIM CIelHaIbHbIMU KIETKaMU. 3HaueHUue
TOPMOHAJIBHOM IPOAYKLIMH 3aKIIOYAETCAd B TOM, UYTO CEKPETHUPYEMBIE T'OPMOHBI OCYIIECTBIISIOT
peryiasanuio  Meradoiau3sMa  OTAEIbHBIX  OPraHOB M TKaHEH, OIpEJeNsloT  COCTOSIHHE
(U3MOIOTHUECKUX TPOIECCOB U JKU3HEACATEIbHOCTH OpraHu3ma B IesnioM. Hapymenue cunresa,
CEKpeLUH, TPaHCIIOpTa W pELENIUM TOPMOHOB KJIETKaMH JIGKUT B OCHOBE MHOI0OOpa3HBIX
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SHJOKPUHHBIX PACCTPOMCTB. B CBS3M C 3TMM MOHWMaHHWE MEXaHW3Ma HJIOKPUHHBIX HAPYIICHUN
Ype3BbIUAITHO BaXKHO JUIS AUATHOCTHKH U IeJICHANPaBICHHON Tepanuy YHIOKPUHHBIX 3a00JIeBaHUH.

ean 3ansaTus

Hay‘-II/ITbCSI MNPUMCHATH 3HAHUC Knaccn(bmcaunn TOPMOHOB, TUITIOB TrOpMOHAJIBHBIX
peunentopoB, (G-0€MKOB W IMOCHENYIONIErO KacKajga BHYTPHKJICTOUHBIX TEPEIATIYMKOB IS
IIOHUMAaHUus OCO6CHHOCTeI>'I MEXaHu3IMa ,Z[GI\/JICTBI/IH TOPMOHOB Ha KJICTKH. YMeTh IMPUMCHATH 3HAHUA
0 MEXaHHW3MeE JICUCTBUS WHIUBUIYAIbHBIX TOPMOHOB JUIsi OOBSICHEHHsI 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:.

* THCTOJIOTMYECKOE CTPOCHUE JKeJIe3 BHYTPEHHEH CeKpellMy U TOPMOHBI, CHHTE3UPYEMbIE UMU;
= AllY-cucremy;

*  TUIBI TOPMOHAJILHOM CEKPELMHU: SHIOKPUHHYIO0, HEHPOIHIOKPUHHYIO, IIapa- U ayTOKPUHHYIO;
—  OUOOP2AHUYECKOU XUMUU:

* CTPOCHHE M CBOMCTBA MENTUIOB U OEIKOB;

*  XOJIECTEPOJI U CTEPOU/Ibl — CTPOEHHE U CBOICTBA.

JlJ1s1 IpoBepKYU UCXOHOI0 YPOBHS 3HAHUI BBINOJHHUTE CJIeAYIOLIHE 3aJaHUS:

3aoanue 1. Ilogbepute COOTBETCTBYIONIKE Maphl TOPMOH — HCTOYHUK TOPMOHA:

A. o-Knertkn octpoBkoB JIaHrepranca. 1. I'mokaroH.

b. B-Knetku octpoBkoB Jlanreprasnca. 2. MuHepanoOKOpTUKOUBI.
B. C-KneTku mMTOBUIHON HKeJe3bl. 3. ' MIOKOKOPTUKOUIBI.

I'. @onnukynspHbIE KIETKH IUTOBUIHOM Kene3pl. 4. IHCynuH.

J1. CetuaTasi 30Ha KOpbI HAATIOYEUYHUKOB. 5. IlonoBble TOPMOHBL.

E. IIyuxoBas 30Ha KOpbI HAATIOYEUHUKOB. 6. TUpEOKaIbIIUTOHUH.

K. KiyboukoBast 30Ha KOpbI HAAMOYEIYHUKOB. 7. TUpOKCHUH.

3aoanue 2. BeiGepuTte NpaBUIbHBIN OTBET: S3HIOKPUHHAS CEKpELUs — 3TO:

A. T'OpMOH, CHHTE3UpYEMBIH KJIETKOMW, BBIACISAETCS B OKPYKAIOLIYIO CpELy U JIEHCTBYET Ha
PSIOM paCIIOIOKEHHBIE KIETKH.

b. I'opMOH, CHHTE3UPYEMBIN KIETKOW, BBIIEIAETCA B OKPYKAIOLIYIO Cpely U JEHCTBYET Ha
KJIETKY, B KOTOPOI OH ObLI CHHTE3UPOBaH.

B. HelipomenuaTop, CHHTE3UpPYEMBI HEPBHBIMU KIIETKAMU.
I'. 'opMOH, CHHTE3UpPYEMBII KIETKOM, BBIIEIAETCS B KPOBb M JEHUCTBYET HA OTAAJIEHHBIE OT
MeCTa CUHTEe3a KIIETKU.

3aoanue 3. Kakue ropMOHBI CEKPETHUPYIOTCS U PHU30M?
A. OkcuTOLHH. b. JIuGepunsl. B. Crarunsl.
I'. CeporonuH. 1. MenaTtonuH. E. MenanouuToCTUMYJIMP YOI TOPMOH.

Hpaeuﬂbnocmb pemenuﬁ npoeepbnie, conocmaesue ux ¢ omeemamu.

Bonpocs! nuis1 06cyxneHust

1. HomeHnknarypa u kiaccuUKaIiys TOpMOHOB IO MECTY CHHTE3a, XUMHUUYECKON CTPYKTYpe.

2. OcoOeHHOCTH CHHTE3a TOPMOHOB OEIKOBO-NIENTUAHOW MPUPOJBI, CTEPOUTHON MPUPOJIBL,
HPOU3BOIHBIX JIUIHIOB.

3. OcobeHHOCTH OHOJIOTUYECKOTO JIeHCTBUS TOPMOHOB. TpaHCIIOPT KPOBEIO.
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4. Tlonstue «peuentop TropMmoHay. Kiaccudukanus peuentopoB: BHYTPUKIETOUYHbBIE
penenTopsl (SIEepHbIE W IMTO30JbHBIE), PELENTOPhl LUTOIUIA3MATUYECKOH MeMOpaHbl (JIUraHi-
3aBUCHMbIC M MTOTEHIIMAI-3aBUCUMbIC KaHAI000PA3YIOIIUE PEIEIITOPHI).

5. 7-TMS-peuenTopsl: CTpOCHUE U MEXaHU3M IPOBEJICHHSI CUTHAJA B KIIETKY.

6. Knaccudukarus G-6emkoB 1 MeXaHU3M MX (GyHKIIMOHUpPOoBaHUs. [TaTosorust 3Tux O6enKoB.

7. IloHATHE O BTOPUYHBIX MOCPEAHUKAX JEHCTBHSI TOPMOHOB (IIMKIMYECKHE HYKJICOTHUIHI,
UTOD, Ca2+, JUALAJITITALEPOIT).

8. T'opmonsl, neiicTBytomme yepe3 7-TMS-perentopbl: MECTO CUHTE3a, )KUMUYECKast IPHPO-
nau Ouojoruyeckasi poiib (TOpMOHBI THIIOTaIaMyca U TUNo(du3a, MIIOKaroH, 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 : Beiciast mikona, 1986. C. 370-412.
2. Mapwann, B. Knuanaeckas onoxumus / B. Mapmarmn. Cankr-IletepOypr, 2002. 380 c.
3. Pykosodcmeo no kiauHudeckoit supokpunonoruu / nox pea. H. T. Crapkosoii. Cankr-IletepOypr, 1996.
C. 7-10, 201-279, 296-376.

3anaHus 1 CAMOCTOATEILHOM PaGoThI

3aoanue 1. BcnioMHUTE, KaKMe TOPMOHBI CBSI3BIBAIOTCSL C BHYTPUKIIETOUHBIMU PELIENITOPAMU,
a Kakue — C peLenTopaMu Iuia3MaTuiyeckoil meMOpanbl. OOpaTuTe BHUMaHKE, YTO IPU NATOJIOTUN
pELEnTOPOB TKAHU-MUILEHU TEPSETCSl YYBCTBUTEIBHOCTh K T'OPMOHY (TOPMOH HE BBI3OBET
COOTBETCTBYIOIIET0 META0OIMYECKOTO OTBETA).

1.2. V nabopaTOpHbIX >KMBOTHBIX, OABEPTIIMXCS ACHCTBUIO MyTareHHOTO BEIECTBa, OOHA-
PYXHWIU B TKaHSIX M3MEHEHHYIO aJeHHiaTuukiazy. K kakomy ropMoHy OyayT HEUYBCTBUTEIBHBI
OpTaHBI-MHILEHH Y STHX )KUBOTHBIX ?

A. Dctpaguony. b. Tupokcuny. B. I'mokarony.

I'. Tlporectepony. J1. Anpnoctepony.

3aoanue 2. BCnOMHUTE XUMUYECKYIO IPUPOY TOPMOHOB.

2.1. CryaeHTy NpeIIoKUIN CMOJICTUPOBATh OMOCHHTE3 apeHAIMHA, UCTIONB3Ys B KaueCTBE
HUCTOYHUKA (EPMEHTOB IOMOT'€HAT MO3TOBOTO CIIOSI HAJIOYEYHHUKOB, a B KayecTBe cybcTpara —
OJIHO W3 HI)KCHAa3BaHHBIX BemiecTB. CTYJIEHT HE CIPABUJICS C 3a/IaHHEM, TaK KaK MCIOIb30BaJl JJIs
CUHTE3a:

A. JlnokcudeHmiaaaHuH. b. ®enunananuH. B. Tuposun.

I'. JIu3umx. . JodamuH.

2.2. 'Y OGOJBHBIX C OMYXOJbI0 KIYOOUKOBOW 30HBI HAMOYEUHUKA B TPH pa3a yBEIMUHWBACTCS
OMOCHHTE3 KOPTH30J1a M KOpTUKOcTepoHa U B 70 pa3 Bo3pacTaeT OMOCHHTE3 albJOCTEPOHA. YKKHUTE
METabOJIUT, UCTIOIB30BAHUE KOTOPOTO PE3KO YBETMUMBAETCS:

A. Cyxknunnn-KoA.  b. Oprocrepon. B. Xomnun.

I'. MeTuonuH. . Xonectepod.

3aoanue 3. BropuuHbIMU MOCPEIHUKAMU JACHCTBUS TOPMOHOB Ha KJIETKY SBISIOTCS IUKINYE-
ckue Hykieotunbl, UTO, Ca?, TUAIAATIUIEposl. 3anoMHUTe, 9T0 TAM® 1o HEKOTOPHIM CBOUM
s dexram Ha MeTabOJIM3M KIIETKH SBIIETCS aHTaroHucTom 1l MO.

3.1. bonmbHOMY B Te€UeHHE HENENM BBOJIWIM Tpenapar TeopuUMH — HHTHOUTOp (docdo-
nudctepa3bl TAM®. AKTUBHOCTH KAaKOTO TOPMOHA MOYKET YCHIUTHCS Ha (POHE TAKOTO JIeUeHUS ?

A. AnpeHayvH. b. JIe30KCMKOPTUKOCTEPOH.

B. Anbnoctepos. I'. Koptusoa. M. Octpaauon.
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3.2. Y 607pHOTO TUAarHOCTUPOBAHA OIMYXOJIb MO3TOBOTO CJIOSl HAIMOYSCUHUKOB — (PEOXpPOMO-
rutToma. Kakoif mocpeqHUK rOpMOHATTLHOTO CUTHAJIA aKTUBHO YYaCTBYET B JICUCTBUU Ha (DepMEHTHI
pH 3TOM 3a00s1eBaHUU?

A. 1AMO. b. IIpocrarnanguHel. B. uTM®.

I'. Ca-kanpMmoynud.  JI. ul’ M®.

3.3. bonpHO# mOCTYNUJI B KIMHUKY C THNEPIIMKEMHEH B pe3ysbTaTe pPa3BUTHS OMYXOJIH,
npoayuupyromei agpeHanrd. C MOMOIIbIO BBEICHUS! KAKUX BEIIECTB MOKHO YMEHBIIUTh UHTEH-
CUBHOCTbD JICHCTBUS aJ[peHAIMHA HA OPTaHbI-MUILIECHU?

A. AxktuBatopsl hochoaudcrepazsl. b TAMO. B. IIpocrarnaninfsl.

I'. utI'MO®. J1. UHrubuTops! KanblLMEBBIX KaHAJIOB.

3.4. Kakoe U3 Ha3BaHHBIX COCJUHECHUN HE ABJISECTCS BTOPUYHBIM MOCPEIHUKOM B JCHCTBUH
TOPMOHOB?

A. Juammnrnuuepon. b, tAM®. B. ulI’'M®. I. Ca?, H. I'M®.

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

HpOBepre CBOH 3HAHUA (CﬁMOKOHTpOJ’IB YCBOCHUSA TeMLI)

3aoanue 1. BHyTpusaepHbIC PEICITOPBI OOHAPYKCHBI JIJIS:
A. AnpeHanuHa. b. TpuitonTuponuHa. B. Menaronuna.
I'. T'opmoHna pocra. J. CepoToHuHa.

3aoanue 2. Ilpu o0OcnenoBaHuM MpeacTaBUTENCH ahpPUKAHCKOTO TUIEMEHH NMHUTMEEB OOHapy-
KWIM HapyIIeHUe CUHTE3a B MedyeHu Oenka — comatromenuua C. B peanusanuu OMonoruyeckoro
NENUCTBUS KAKOT'O TOPMOHA y4aCTBYET ATOT OeIoK?

A. Comarorponuna.  b. IIponaktuna. B. ComaTtonubepuna.

I'. ComaTocraTuHa. J. JroTponuHa.

3aoanue 3. ®ocdonunaza, pacuemsiomas GocHaTuAUIMHO3UTON Ha JUALMITIALEPON U
UT®, sto:
A. ®oconunaza A1, b. Doconunaza Az, B. @ocponunaza C. I'. dochonumnaza [l

3aoanue 4. Kakoil U3 HIKENEPEYNCICHHBIX TOPMOHOB HE SIBISIETCS CTEPOUAOM?
A. Koptuzomn. Bb. AnbnocTepon. B. IIporectepoH.
I'. JTakTOreHHBI TOPMOH. . JuruapokcuxonekanbIudepot.

3aoanue 5. Kakoil U3 HIDKENIEPEUUCICHHBIX TOPMOHOB HE SIBJISIETCS MENTHAOM?
A. OkcuTOLHH. b. TpuiionTUpOHHUH. B. I'mrokaron.
I'. BazomnpeccuH. . TupeonubepuH.

3aoanue 6. Gs-0enKHM CTHMYJIHPYIOT aKTHBHOCTH aJICHWIATIHKIIA3bl. OIHAKO C TCUCHUEM
BpEMEHH 3TOT 3P PEeKT ncye3aer. ITo 00yCIOBICHO:

A. AT®-a3H0# aKTUBHOCTBIO 0I-CYOHETHHUITBI.

b. AT®-a3H0l aKTUBHOCTBIO Y-CYObEAMHHUIIBL.

B. ®ocdoamicrepasznoii aktuBHOCTHIO Gs-Oernka.

I'. ®ocdonunazuoit akTuBHOCTBIO Gs-Oenka.

. 'T®-a3H011 aKTUBHOCTBIO 0-CYObETUHUIIBI.

E. AT®-a3H0li aKTUBHOCTBIO Y-CyObETUHHIIBI.

3aoanue 7. ®ochopuarpoBaThcsi B pelENTOpax FOPMOHOB MOTYT aMHUHOKHUCIIOTHI, COJIEpKa-
e OH-rpynnel. Ha3oBuTe knHa3y, KOTOpPOH HE CyIECTBYET:

A. Tupo3unkuHa3za. b. Penenrop uncynuHa.
B. Cepun-TpeoHnHKMHA3A. I'. Tup/cep/Tpe-kunasa.
J1. PeuenTop comaroTporuHa. E. Tup/Ban-kunasza.
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3adanue 8. BeibepuTe BTOPUIHBIN TOCPETHUK ACHCTBUS OKCUTOITMHA.
A.Ca?, b. tAM®. B.uI'M®. T. Iuainuiranmuepod.
. Oxcup azora. E. UTO.

OTBeTHI K pelieHUuI0 3aJaHuil
Jlna camonpoeepku ucxo0Ho2o ypoeHsa 3HAHUIL .
1. A-1, b-4, B-6; I'-7, -5 E-3;, X-2

2. T.

3. I,

Jlna camocmoamenwvhou pabomuol:

1.1.-B.

21.-T;22-]1;

3.1.—A; 3.2-A; 33-A,T; 34-]L

JlabopaTopnasi pa6ora (60 MUHyT)

I/IHCprKHHH K MPAKTHY€CKOMY 3aHATHIO
Kaqecmeennbtepeakuuu HA 2COPDMOHDbBL

I'opMoOHBI IMTOBUAHOM KeJjie3bl

HluToBuaHAs Kele3a CUHTE3UPYET U CEKPETUPYET BBICOKOAKTUBHBIE HOJCOAepXkallue TH-
peoujabie TOpMOHBIL: THpokcHuH (Ts) u 3,5,3 -rpuitonruponun (T3), a Takke HeHoUPOBAHHBI TOp-
MOH (IOJIMIENTHI) TUPEOKAIbIUTOHUH, (PYHKIIMS KOTOPOTO CBA3aHA C PEryJsiluell ypOBHS Kallb-
st 1 pocdopa B KPOBH.

PaGora 1. Kauecmeennan peakuus na mupoxkcun

Ipunyun memooda. Tlpu paspyiieHun THUPEOUaAMHAa oOpa3yercs WOAMI Kalmus, U3 KOTOPOTO
WO/ JIETKO BBITECHSAETCA MOJAaTOM Kaus. BeITeCHEHHEe Hoa U3 COIM MOIMCTOBOJOPOIHOM KUCIIOTBI
SIBJISIETCSI OKUCIIUTENbHO-BOCCTAHOBUTEIILHOM peakUuen, rae Moau Kaausl CIyKUT BOCCTaHOBUTE-
neM, a Woxat Kaius (OCTaTOK MOJHOBATOM KHCIOTHI) — OKUcIuTENeM. BoimenuBiuiics iton oOHa-
PY>KHBAIOT C TIOMOIIIbIO KpaxMaina (CHHEe OKpallluBaHKUE) B KUCION Cpee.

Xoo pabomwei. B ipoOupky HanuBaroT 24 Karmid THAPOJIM3aTa TUPEOUIMHA, MPUOABIAIOT 3
karmu 1% pactBopa kpaxMmana, | karmmo ¢enondranenna, a 3areM 4 Kamiu Hojata Kanus U IpH-
ommsutenbHO 10—-15 xanens 10% pacTBOpa cepHON KUCIOTHI 10 00€CIIBEUMBAHUS U TIOSIBJICHUS CH-
HEro OKpalIuBaHUs.

FOpMOHbI l'lOIl)KeJ'IyIIO‘lHOﬁ 7KeJ1€3bl

B momkenyno4Ho# xKese3e BhIpabaThiBacTCs PsiJi TOPMOHOB: MHCYJIHH, [NIFOKArOH U JIMIOKA-
uH. MHCynuH BIpabaThiBaeTcs B -KkieTkax ocTpoBkoB Jlanrepranca (ot jar. insula — octpos),
OTKy/la ¥ TOJYy4YHJI CBOE Ha3BaHue. IHCYITUH — OENOK, COCTOSIIMIA M3 IBYX MOJHIEITUIHBIX IIe-
neH, COeAMHEHHBIX APYT € APYTroM TUCYIb(OUIHBIMU CBA3SIMHU.

[TepBu4Hasl CTPYKTypa MHCYJIMHA MOJHOCTHIO paciin(ppoBaHa M OCYIIECTBICH XHMHYCCKUN
CHUHTEC3 MHCYJIMHA. OpFaHBI MUIICHHA OJId MHCYJIMHA: IICUCHb, MBIIICYHAA TKaHb, )KUPOBAA TKaHb. Heﬁ-
CTBHE HMHCYIMHA MHOrooOpazHo. MHCYJIWH WrpaeT BaKHYIO poiib B Merabonu3me yrieBoaoB. OH
CHMXKACT COACPIKAHUC TI'IFOKO3bI B KPOBH, YBCIIMUMUBACT OMOCHHTE3 IJIUKOreHa B IIEUEHU U MBIIIIAax,
YCHJIMBACT JIMIIOTEHE3, T. €. 00Pa30BaHUE KUPOB U3 YIIICBOJIOB, CTUMYIHPYET cuHTe3 OenkoB. MHCY-
JIMH SBJISICTCA aHTAarOHMCTOM aJIp€HAJIMHA B PETryJIIIUU CUHTE3a U MO6I/I.]'II/I33HI/II/I TJINKOI'CHA.

Pabota 2. I]leéemnuvie peakyuu na uncynun
WucynuH maet xapakTepHble peakiny Ha 0enok: ouyperoByro, @ois, Muona u ap.

106



buyperoBasi peakuus

Xoo pabomwei. K 5 xamsam 1% pactBopa mHCynuHa npubasisitor 5 xanens 10% pactBopa
NaOH, 2 karmnu 1% pactBopa cynbharta Meau U BCe MEePEMEIINBAIOT; COAEPKUMOE MPOOUPKHU MPHU-
oOpeTtaeTr (GUOIIETOBOE OKPAITUBAHUE.

Hunruapunosasi peakuus

Xoo pabomwi. K 5 xamnam 1% pactBopa uHcyiauHa go0asistotT 5 kanens 0,5% BogHOro pac-
TBOpa HUHTHJIPUHA U KUMATAT 1—-2 MuH. B ipoOupke mosBiIsSeTcsl po30BO-(HOIETOBOE OKpalTHBa-
HUE, a C TEUEHHUEM BPEMEHU PacTBOP CUHEET.

KcanTonporennoBasi peakuus (MyJibaepa)

Xoo pabomul. B mpobupky HanmuBaroT 5 Kanenb 1% pacTBopa MHCYJIMHA, 3aTeM JT00aBIISIOT 3
KAl KOHIICHTPUPOBAHHOM a30THON KHCJIOTHI U OCTOPOXKHO KHUIATAT. B mpoOupke mosiBisercs
0CaJIOK KEITOro IIBETa.

Peakuust Ha Tupo3un (Musuiona)

Xoo0 pabomul. B ipoOupKy HamuBaroT 5 kareib 1% pacTBopa HHCYJIMHA, JOOABJISIOT 3 Karulu
peakTuBa MUIJIOHA M OCTOPOKHO HarpeBaroT. B mpoOupke MosBIsSETCS 0CalOK TEMHO-KPAacHOTO
1BeTA.

Peaknusi Ha aMHHOKHUCJIOTHI, CO/lep kaiue ca1abocBs3aHnyIo cepy (PoJst)

Xoo pabomsi. B mpobupky HanuBarT 5 kanenb 1% pacTBopa MHCYJIMHA U AO0ABISIOT 5 Ka-
nenb peaktua DoJist, THTCHCUBHO KHUIIATST M JTAIOT MOCTOATh 1—2 MuH. [Ipu aTOM mosiBnsieTcs gep-
HBIW WK OypBIN 0CaZ0K CyIb(HIa CBHHIIA.

FOpMOHbI MO3roBoro Cjiogd HAANMMOYCYHUKOB

B MO3roBoM cioe HaANOYEYHUKOB K3 AMUHOKHUCIOTBI THUPO3MHA CHHTE3UPYIOTCS
KaTeXO0JaMHUHBbI, UMEIOIINE MMPOKATEXUHOBOE SAPO U aMUHOTPYIIILY.

Pabota 3. Kauecmeennwvie peakyuu na aopenanun

Peakuusi ¢ XJIOPHBIM KeJIe30M

Ipunyun memooa. Anpenanu o0nanaeT caabOMIETOYHON peaKIMel, Ierko OKUCIAETCs Ha
BO3/yXe ¢ 00pa30BaHUEM aPEHOXPOMA, BCICICTBUE YETO PACTBOP OKPAIIMBACTCS B KPACHBIH IIBET.
[Tpu B3aMMOJEHCTBUH C HUTPUTOM HAOIIOIAETCS KEITO-OPAHKEBOE OKpalllMBaHUE, C JIMa30peaK-
TUBOM — KpPacHOE M C XJIOPHBIM JKEJIe30M — 3eJIeHOe. PeakIusi ¢ XJIOpHBIM JKeIe30M XapaKTepHa
JUIS TAPOKATEXUHOBOTO KOJIbIIA, BXOJIAIIETO B MOJIEKYy apeHaInHa U HOpaJpeHaInHa.

Xoo pabomwi. B mpobupky HanuBaroT 10 kanenb pacTBOpa aapeHaIMHA U J00aBIs0T 1 Kar-
JII0 XJIOPHOTO kene3a. [losBiiseTcs 3eeHoe OKpallliBaHue BCIEACTBUE MTPUCYTCTBUS MUPOKATEXHHA
B MoJiekyne anpeHanuHa. Jlobarisror 3 kammm 10% pactBopa NaOH u HaOrogar0T M3MEHEHHE
OKpaITuBaHus (Ha BUITHEBO-KPACHOE).

JAua3opeaxkuus

Ipunyun memooa. I1pu B3auMOIEUCTBHUS TUA30PEAKTHBA C aIPEHATUHOM XKHJIKOCTh OKPaIH-
BaeTCs B KPacHBIH LBET BCIEACTBUE 00pa30BaHUS CII0KHOTO COCTUHEHUS TUIIa a30KPACUTEIIS.

Xoo pabomur. K 6 xamnsm 0,5% pactBopa cylb(paHUIOBOM KUCIOTHI MPUOABIAIOT 6 Kamneilb
0,5% pacTBOpa HUTpUTa HaTpus (cMech AMa3opeakTuBa), 10 Kamenb pacTBopa aJipeHalnHa U 3 Kar-
i 10% pactopa NaOH. YKuakocTs okpammBaeTcsi B KpaCHBIH IIBET.

PaGora 4. @nwopecuenyus npodykmoe okucienus adpeHanuna
Ipunyun memooa. ApeHANNH, OKUCIBISICh KHCIOPOAOM BO3IlyXa, MPH JOOABICHUH MISTIOYN

naet (hIroopecuupyoIue IPOaYKTHI.
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Xoo pabomwi. K 10 xamiam Bonbsl mpuinuBaioT 6 xanenb 10% pactBopa NaOH u 6 kanens
pactBopa anpeHanuHa. [lomecTuB mpoOUpPKy mepen BKIIOUEHHBIM (DIFOOPOCKOIOM, HaOII0AaI0T
3eJIeHYI0 (IIF0OPECLCHIINIO TIPOYKTOB OKHCIICHUS aipeHaInHa.

FOpMOHLI IMOJIOBBIX 7K€JI€3

[TonoBbIE TOPMOHBI CHHTE3UPYIOTCS B CEMEHHHUKAX, SMYHHUKAX, IUIAIICHTE M HA/IMTOYCYHUKAX.

JKeHckue MoNoBbIE TOPMOHBI — AICTPOTEHBI — MOKHO PAacCMaTpHUBATh KaK TMPOM3BOIHBIE
sctpana (yriieBojgopona ¢ 18 aromamu yriepona). OCHOBHBIMH MPHPOTHBIMU 3CTPOTCHAMHE SIBJISI-
FOTCS 3CTPAMOI, 3CTPOH M TOPMOH JKEJITOTO [[BETa — MPOTECTEPOH.

MyXCKHE TOJIOBbIE TOPMOHBI — aHJIPOTEHBI — MOXKHO pacCMaTpUBaTh KaK MPOWU3BOJIHBIC
aHapoctana (yriesojopoza ¢ 19 aromamu yriepoza). K My>KCKUM MOJOBBIM TOPMOHAM OTHOCSTCS
TECTOCTEPOH M aHIPOCTEPOH.

Pabora 5. Kauecmeennas peaxyus na gponnuxynun

Ipunyun memooa. KayecTBeHHass peakiusi Ha (OJTUKYIHH (3CTPOH) TPOBOJAUTCS C
KOHIICHTPUPOBAHHON CEPHON KHCIOTOH W 00yCiIOBIeHa OOpa3oBaHWEM J(PUPHOTO COCIUHEHUS
COJIOMEHHO-KEJITOTO IIBETA C 3€JICHOM (DIroopecieHIuei.

Xoo pabomsi. C MacissHBIM pacTBOPOM (DOIUTHKYJIMHA PEAKIUIO MPOBOAAT MPH KOMHATHOU
temneparype. K 2 karmisiM mMacistHOro pactsopa (Goyumikyauaa npuimBaoT 30 Karneib KOHIICHTPH-
pOBaHHOM cepHOW KUCIOTHI. [locTeneHHO pa3BUBAETCS COIOMEHHO-KENTOE OKpaIIBaHHE.

BrIBOABI.

Iloonucs npenooasamens:

24. TEMA: BUOXUMMUS TOPMOHOB. OCOBEHHOCTH BUOJIOI'MYECKOI'O
JIEHCTBHUS TOPMOHOB. TECT HA TOJEPAHTHOCTD K I''TIOKO3E

AKTYaJIbHOCTDb T€MbI

MexaHu3m JA€WCTBUSI HMHIMBUIYaJbHBIX TOPMOHOB HEOOXOIMMO 3HaTh HE TOJBKO
SHJIOKPUHOJIOTY, HO M Bpauy JIto0OH crenuanu3anui. ['OpMOHBI HAllUIM IIMPOKOE NMPHUMEHEHHE B
MeaunuHe. JlMarHocTuKa SHAOKPUHHOM MaTOJIOTMM HAa OCHOBAaHUM HM3MEHEHMS] OMOXUMHUYECKHX
nokasaresneil MeTaboju3mMa, B YaCTHOCTH, AMAarHOCTHKA CaxapHOro auadera ¢ MOMOIIbI0 METOoJa
Harpy3Ku IIFOKO30# MIUPOKO MPUMEHSETCS B MEIULIMHCKON MPaKTHKE.

Ieas 3ansaTHsA

3aKkpenuTh 3HaAHUA O XUMUYECKOM CTPOECHUHM M MEXAaHU3MaXxX JIEMCTBHS TOPMOHOB IpHU y4a-
ctun 1-TMS-penieniropoB. Ocoboe BHUMaHUE YACTHTH SHIOKPUHHON MATONOTHU TOKETYIOYHOM
xene3bl. HayduTbest CTpOMTh M HHTEPIPETUPOBATH PE3YNIBTATHI TOCTPOCHUS PA3JIMYHBIX TUIIOB TIIHKE-
MHYECKON KPUBOM.
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TpeOoBaHMsl K HCXOAHOMY YPOBHIO 3HAHUI

Tp€6OBaHI/I$I TC K€, UTO U K NPCALIAYIIEMY 3aHATHIO. I[OHO.HHI/ITGJIBHO HYXXHO BCIIOMHHUTb U3
Kypca OHMOOpPraHM4eckol XUMHUU O TOM, UYTO TIJIOKO3a (Oyarojgaps Haauuuio B ee ¢opmyle
QJIBJIETMIHOM IpyNIbl) 00JIaaeT peayLuupyromuMu cBoiicTBaMu. Ha 3TOM OCHOBaHBI METOJBI €€
orpezeNieHus] B OMOJIOTMUECKUX KUIKOCTSX.

JlJ1s1 IpoBepKYU UCXOAHOI0 YPOBHS 3HAHMI BBINOJTHUTE cJIeAylolee 3aJaHHe:

3aodanue 1. Kakoli U3 3THX yrieBOAOB JIacT peakuuio Tpommepa?
A. Caxaposza. b.Jlakroza. B. ®pykro3a. [I'.['mokoza. [I. ['muxores.

Hpa6uﬂbHOCWlb PeULeHUs nposepbme, COnocmasue €2o ¢ Oneemom.

Bomnpocs! 1151 00Cy:KIeHUst

1. 1-TMS-penentopsl: CTpOCHHE U MEXaHNU3M MIPOBEICHUS CUTHAJIA B KIICTKY.

2. PactBopumas 1 MeMOpaHOCBsI3aHHAs I'yaHUJIATIMKIa3bl. OKCu a30Ta.

3. Poip mpoTenHKHHA3 B KIIETKE.

4. T'opmoHBl, AeiicTByromue yepe3 1-TMS-perientopsl: MeCTO CHHTE3a, )KUMUYECKasi IpUpoa
U OHoJIOTHYECKas POJIb (COMATOTPOIUH, POJIaKTHH, Na-ypeTnyecKkuil menTusm).

5. MHCynuH: XMMHMYECKOE CTpPOEHHUE, CHHTEe3, peanu3auus >(pQexkra ropMoHa Ha YpPOBHE
kietok. Hapymenus merabonusma npu auadere. J[MarHOCTHYECKOE 3HAUYEHUE TIMKEMUYECKUX
KPUBBIX.

JluTeparypa VIl HOATOTOBKHU
OcHoBHas
Buonoauueckan xumus / B. K. Kyxra [u op.]. Mocksa : burom ; Munck : Acap, 2008. C. 450-462 476 —485.

Buonoeuueckas xumus / A. J1. TaranoBud [u ap.]. Musck : Bemn. k., 2013. C. 290-294; 295-296; 297-299.
3. Koncnexm nexuuii.

N =

JlomosiHMTEILHAS
1. Cmpoes, E. A. buonornueckast xumust / E. A. Ctpoes. Mockga : Beimr. mk., 1986. C. 370-412.
2. Mapwann, B. Knuanueckas ouoxumus / B. Mapmamr. Caukr-Iletepoypr, 2002. 380 c.
3. Pykosodcmeo 1o knmHNYecKkoi snnokpuHosorun / ox 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.

3agaHusA 1JIs1 CAMOCTOAITEILHOH PadoThI

3aoanue 1. ObpaTuTe BHUMaHUE Ha TO, YTO MOJIMYPUS OTMEYAETCS HE TOJIBKO MPH CaXapHOM
nuabere (Diabetus mellitus), Ho u ipu Hecaxapuom quadere (Diabetus insipidus), a Taxke mpu mo-
4eyHOM JuadeTe (MU MOpaKeHNWHU MoYeK). Pa3nuyuTh MpuuuHy NOJMYPHH IIOMOTAeT OTpe/IeICHNe
yIIeJIBHOTO Beca MOUH U JIaHHBIC OMpeielieHHsl ypoBHA rukemMun. He 3a0piBaiite, 4To yacTo quader
HOCHUT CKPBITBIH XapaKTep M BBIABUTH 3a00JI€BaHHE MOXXHO Ha OCHOBAHWH PE3YNIBTATOB HATPY3KH
[JIFOKO30M.

1.1. IIpu obcnemoBannu OOMHHOTO HA TOJEPAHTHOCTH K TIIFOKO3€ OIPEICIICH HATOIIAK ypo-
BEHb TTFOKO3HI B KpoBU 7,0 MMOIIB/J, 4epe3 2 yaca mocje Harpy3ku riioko30i — 10 mmons/n. s
KaKOT0 HapYIICHHUS PErYISIIAN YTIIIEBOTHOTO OOMEHA XapaKTepHBI ATH TOKa3aTeIH?

A. Caxapwnsiii quaber. b. CkpbiTas ¢popma caxapHoro auabera.

B. 'unepuncynmuausm. I'. bone3ns Anuccona. J. Mukcenema.

1.2. B kIuHUKY MOCTYIUI PEOCHOK C )KanobaMH Ha YCHIICHHYIO JKaxXay, 4aCTO€ MOYEHCITYC-
kaHue. KinmHnvecknii aHanu3 KpoBU U OO aHaIH3 MOYHM MATOJIOTHIECKUX KOMIIOHEHTOB HE 00-
HapyXuid. YTo MOKHO TIPUMEHUTH /ISl JIeUeHUs: peOeHKa?

A. Bazomnpeccun. b. Oxcuronuy. B. AnpgoctepoH.

I'. Tupeonnun. J. KopTukoctepoH.
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1.3. B SHIOKPHUHOJIOTHYECKOE OTACICHHE TIOCTyIHIa 00IbHAS € Kamo0aMy Ha Kaxay, 4acToe
MOYEHCIYCKaHUE, BBIPAXKEHHYIO CYXOCTh KOXXHBIX MOKpOBOB. IIpu aHanmmsze mMoun KaueCTBEHHOU
MaTOJOTUHU HE BBISIBJIECHO, MUIOTHOCTh MouH 1,009. [l kakoro HapyueHus TOPMOHAIBHOM peryJis-
LIUU 3TO XapaKTepHO?

A. Hecaxapuslii quader. b. Crepounnsrii nuader. B. UnHCynspHbIiA 1uaderT.

I'. TupeoToKCuKO3. . Muxkcenema.

1.4. B xiinHHUYeCKOM 1abopaTOpUU MPHU aHAIKM3E MOYU B OJTHOM U3 MpOO ONpeneaii HU3KUn
yaenbHbll Bec. Kakne n3MeHeHus JOJKHBI COIYTCTBOBATh ATOMY I10KA3aTel0?

A. Kpeatunypusi. b. I'moxo3ypus. B. Keronypus.

I'. IIporeunypus. . Honuypust.

1.5. IIpu mpodocMoTpe y >KEHIIMHBI BBISIBJICHA CKpbiTas ¢opma auadera. JlaboparopHbie
aHAJIM3bI TIO3BOJIMIIA Bpayy HA3HAYUTh JUETOTEPANHUIO CO CHUIKEHHBIM KOJIMYECTBOM YTJIEBOJOB U
yBEJIMUYEHUE JIMIIOTPONHBIX BemiecTB. Kakoit ocHOBHOM MeTabonnueckuit 3h(exT mocturaercs Ta-
KOU JTMeToit?

A. TloBbllIeHHE UCTIONB30BAHUS TIIOKO3bl HA CUHTE3 KUPA B AKUPOBOH TKAHHU.

b. CHuxeHue OKUCICHUS )KUPHBIX KUCIIOT B IEUCHHU.

B. [1oBblilieHNE UCIIONIB30BAHUS TJIFOKO3bI HA CHHTE3 )KHUpa B TIEUCHHU.

I'. YBenuuenne cuaTe3a GOCHOTUNHIIOB U YMEHBIICHUE OTJIOKCHHSI HEUTPAIBHOTO XUpPa B
MIEYCHH.

J. Camxenue cuaTe3a GocOoIUImHI0B.

3aoanue 2. IHCyNnUH W TIIOKAaroH — aHTAaroHUCTHl. BCIIOMHUTE MEXaHM3M JEUCTBUS 3THX
TOPMOHOB Ha YTJI€BOJHBIN U JUIUIHBIA OOMEHBI.

2.1. INanueHT npu seyeHuH ronoganueM norepsul 10 kr Beca. AKTHBAIMS KaKOro TOPMOHA
IpUBEJa K YBEJIMUYEHUIO CKOPOCTH KaTaboau3Ma KUPOB MPH roJI0JaHUN?

A. Uncynun. b. Comatocratus. B. ['moxkaron. I'. Anpaocrepon. [{. Oxcutouus.

2.2. bonpHOMY caxapHbIM JHA0ETOM C OTPHULATENIbHBIM a30THUCTHIM OaJaHCOM Ha3HAYMIU
MHBEKIMU MHCYIuMHA. Ha kakoil mpouecc MoAeicTByeT HHCYIUH JJIsI BOCCTAHOBIIEHUS a30THCTOTO
paBHOBECHS?

A. VIlarubupoBanue riatokoHeoreHe3a. b. IHrn6uposanue rimkoaunsa.

B. VBenuuenue nporuaeMoctu kKnetok mas Ca?’. I'. AKTHBAIHMIO THKOTeH(pOChOPHIashL.

. AxtuBanuto nmporenndocdaras

2.3. B xnuHuKy noctynui 60ipHOM 0e3 co3HaHMs. B BblabIxaeMoM Bo3jyxe ObLI 3amax are-
TOHA, YIPYrOCTh TKaHEW cHUXkeHa (00e3BokuBaHue). Kakoll Gnoxumuueckuil ananus Oyner BIU-
CBIBAaThCSI B KIIMHUUYECKYIO KapTHHY 3a00J1eBaHU?

A. Tuneprammarnooymunemus. b. Camkenue conepxkanust NH2 —CO —NH2 B kpoBw.

B. Hamuuue B moue CHz —CH (OH) — CH2 —~COOH. I'. CaHmxenue ynenbHOro Beca MOYH.

J1. CHIKeHue coJepKaHusl aMUHOKHCIIOT B KPOBH.

2.4. TTonpocTKy, AIUTEIHHO CTPAJAIOLIEMy TUIIOTTIMKEMHUEH, BBEJIN TITIOKAroH U He MOJYYHIIN
OTBETHOH peakuyy Ha ropMoH. MccienoBanue TKaHU MEYEHH, B3ATOW MpH OMOICHUHU, BBISIBUIO Jie-
dekt hepmenta. HazoBute 3TOT pepMeHT:

A. T'mroko30-6-pocdarneruaporenasa. b. 'ekcoknnaza. B. ®ocdorekconzomepasa.

I'. ®ocdormokomyraza. . I'moko30-6-pocdarasa.

2.5. Y pebeHka 2-To roja KM3HHU, CTPAIAIONIETO MBIIIEYHON CIIa00CThIO, OOHAPYKIITN YBEITH-
YEHHYIO N€YeHb U HU3KUI YpOBEHb INIIOKO3bI B KPOBU HaroIak. Ilocie BBeqeHUs TIIIOKaroHa I'u-
NeprivukeMusi He Bo3HUKaeT. VcenenoBanne TkaHu 1eyeHu, B3ATOM Mpu OMOIICHU, BBISIBUJIO Je(heKT
¢depmenTta. HazoBure 310T (hepMeHT:

A. a-Amunaza. b. Jlakratnerunporenasa. B. 'mukorendocdopniiasa.

3aoanue 3. Tlpu 3a0051eBaHIH CaXapHBIM THA0ETOM HApyIIAeTCsl YCBOCHUE TIFOKO3bI TKAaHIMHU
U ycuJuBaercsl pacrnaj aunuaos. B pesynbrate aeduuurta YK Hapymaercs QyHKIIMOHUpOBaHME
LTK u n366ITOK MOJEKyn aneTuii-KoA HUCIoap3yeTcsi Ha CHHTE3 alleTOHOBBIX TEJl.
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4.1. B xnuHUKY gocTaBieHa OOJIbHAs ¢ caXapHbIM JUA0ETOM B MPEKOMATO3HOM COCTOSTHUH
KETOAIMJI0THYECKOTO TUMA. Y BEIMYECHUE COJEPKaHUs KAKOTr0 METab0INTa K STOMY MPUBEIIO?
A. Manonara. b. Okcanoanerara. B. a-Kerornyrapara. I'. Aueroanerara. JI. Acnaprara.

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

IIpoBepbTe cBOM 3HAHMSA (CAMOKOHTPOJIb YCBOEHUS TeMbI)

3a0anue 1. Monofoil TalWEeHT, CTPAIAIONIMi HWHCYJIMH3aBUCHMBIM JTHA0ETOM, COOIOAAT
pexkomeHaaruu Bpada. boibHOI xopoio ce0st uyBcTBOBal. OHAKO NP ONPEICICHUN YPOBHS TIFOKO3BI
B KpOBM y Hero ObUia OOHapykeHa BblpakeHHas rumneprivkemus (15 mmons/m). Comeprkanue
[JIMKO3MIMPOBaHHOTO reMorsioonHa HbA | coctasiio 6,5%. Hackonbko KOMIIEHCHPOBaHO 3ab0ieBaHuE?

Kommenmapuu. HecMOTpst Ha BBICOKHI YpOBEHb TJIFOKO3bI copepikanue HDA:. y GonbpHOrO
ObLIIO HOPMAJIBHBIM, T. €. 32 MPOILEAIINE HECKOJIBKO HEAeb JieueHne [uadeta 0110 3 (HEeKTUBHBIM.
Hannune runepriukeMun, KaK yajioch BBSICHUTB NPH 0osiee MoApOOHOM aHaMHEe3e, 00bICHSIOCH
OOMJIBHBIM 3aCTOJILEM HaKaHYyHE.

3ao0anue 2. llpm aHanmm3e Mouu y Oo0NbHOrO OOHApy)KeHa BBIPAKCHHAS TIIOKO3YPHSL.
BceromuuTe, ueMy paBeH MOYEUHBIM MOPOTr Ui TIIOKO3bl. YKAXKHUTE YPOBEHb TIIIMKEMHH, MPU
KOTOPOM TJIFOK03a OyIeT SKCKPETUPOBATHCS B MOUY

A. 6 mmons/n. b, 10 Mmmonb/m. B. 15 mmonb/m. I'. 40 mmonb/m.

3aoanue 3. BriOepute mpUUMHY, 10 KOTOPOH TIFOKO3YPHUSI MOXKET OTMEUaThCsl Y OOJIBLHOTO C
HOPMOTJIUKEMHUEH:

A. Crpecc. b. I'onon. B. 3a0osieBanus nouex. I'. TupeoToKCHKO3.

OTBeTHI K pelIeHUuI0 3aJaHuil

/Jlna camonpogepku ucxo0Ho2o ypo6HsA 3HAHUIL:
1-T.

na camocmoamenvnoii padomoi:
11-A;1.2-A;13-A;14-1,15-T.
21-B;22-A;23-B;24- 1,25 -B.
3.1-T;.

JlabopaTopnasi paéora (60 MuHyT)

HNHCTpYKIUA K NPAKTHYECKOMY 3aHATHIO

H3yuenue yoneeo0nozo 06mena memooom Hazpy3Ku 2i0Ko30i

JUis AMarHOCTHKKM caxapHOro auadeTa M HEKOTOPBHIX MATOJIOIMYECKHX COCTOSHUH (HeqocTa-
TOYHOCTb (DYHKIIMM NEYEHHU M IMOYEK, HEKOTOpbIE 3HJIOKPUHHBIE 3a00JeBaHMs, HOBOOOpa30BaHUs
MO3ra, IOJUKEITYJOYHON Kelle3bl M HAAIIOYEUHUKOB, THIIOBUTAMUHO3 B1, HEKOTOpBIE HACIEACTBEH-
Hble ahepMEHTO3bl) BAXKHO UMETh MPEACTABIEHUE O COCTOSHUU YIJIEBOAHOTO OOMEHa y OOJIbHBIX,
OJIHMM W3 IIOKAa3aTelIed KOTOPOro SBJISETCS YPOBEHb IUIIOKO3bI B KPOBU. B HOpME KOHILIEHTpauus
TJIFOKO3BI B KPOBHU B3POCIIOT0 YenoBeka cocTanisieT 3,9—6,1 MMoJIb/J1.

[lepopanbHblif TECT HAa TOJIEPAHTHOCTD K IJIIOKO3€ (HAarpy3Ka IJIFOKO30M) MO3BOJISET BBISIBUTD
IIATOJIOTHIO B TE€X CIIydasx, KOIZa MCCIEIOBAHUE COIAECPKAHUS IVIFOKO3bl B KPOBU HATOINAK HE MO3-
BOJISICT BBISIBUTH HApYIICHUs1 OOMEHA BEIIECTB.

Ilokazanusa 014 npoéedenus mecma Ha MONEPAHMHOCHb K 2/IIOK03€

= HeoaHo3HayHble pe3ynbTaThl OAHOKPATHBIX AaHAIIM30B KPOBU HATOILAK.

= ['moko3ypusi: maHKpeaTHUyecKass U BHEMaHKpeaTudeckas (IepBasi CBA3aHa C HEIOCTaTKOM
CEKpELUU WU HEJNOCTaTOYHOCTHIO CAMOI'0 MHCYJIMHA; BHEIIAHKPEaTUUeCKas TIIIOKO3ypHUs pa3BUBa-
€TCsl IPU NOPAXKEHUHU JPYTMX OPraHoOB BHyTpeHHen cekpennu, LIHC, mpu sMmonnoHanbsHOM cTpecce,
3a00JIeBaHUAX MTOYEK, TIEYSHH, NU30OBITKE YTIIEBOJOB B AUETE, IPU OEPEMEHHOCTH).

= KiuHndeckue npu3HAKU caxapHOTro Aualdera Wil ero OCJI0KHEHUH MpU HOPMAaJIbHOM KOH-
LEHTPAIMU TIIOKO3bl KPOBU HATOIIAK (CKpPBITHIE (popMbl qradeTa).
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IIposedenue nazpysku. YTpOM HaToOIIaK y OOJIBHOTO OEpyT KpOBb U3 Majblia AJIs ONpeIeICHHs
COZIEpKaHMs TJIFOKO3bI, I10CIIE Yero eMy AaroT BeIIUTH 200 MII pacTBOpa IJIH0K03bI (M3 pacueTa | r rimo-
KO3bI Ha | KI Macchl Tenna) B Te4eHue 5 MuH. 3areM uepe3 Kakaple 30 MUH y OOJIBHOTO CHOBa OepyT
KpOBb U3 Naiblia (B npenenax 2,53 4), 1 pe3yabTaThl ONPeAeTICHUS COIEP>KaHuUs TIIFOKO3bI B 3TUX MPO-
0ax MCIOJB3YIOT AJISl HOCTPOSHHS TIIMKEMUUYECKIX KPHUBBIX, OTKJIAIbIBasi HA BEPTUKAIBHOM OCH 3HaYe-
HHE KOHIIEHTPAIMH TIIFOKO3bI B KAKI0H po0Oe, a Ha TOPU30HTATBHON — BpeMs (MHUH HJIH 4).

Xoo pabomwi. B mpobax mis ananuza Ne 1-6 ompenenute cofepikaHue ITFOKO3bl (cMm. WH-
CTPYKIHMIO K IpakTudeckomy 3ausaTHio Ne 11 «Ompenenenue rimroko3sl B KpOBH (pepMEHTATHBHBIM
MeToaom»). B mpobupke Ne 1 — chIBOpoTKa KpOBH, B3ATOM HATOIIAK, B IpoOupkax Ne 2—6 — B3s1-
TOI yepe3 kax/ple 30 MUHYT MOCJIe HAarpy3Ku Iroko30i. Ha ocHoBaHMM 1OJydeHHBIX JaHHBIX I10-
cTpoiiTe kpuBylo. [Ipoananusupyiite riMKeMHUUECKY0 KPUBYIO, 3aUILINTE BBIBOIBI.

= HOpMa —= - nuabeT
~fe= TUIIEPTUPEO3 - >* MHKceIemMa
— "TUNEPUHCYIUHU3M
12
/"AH%‘ AT =
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Bpewms, mun

I'mukemuyeckue KPHUBBLIC ITpU OﬂHOKpaTHOﬁ Harpyske IJIFOKO30M1 B HOpMC
" TP HCKOTOPBIX MATOJIOTHYCCKHUX COCTOSIHHUAX

Kputepun BO3 st noctanoBkH 1uario3a «caxapusiii quader» u HTT

Benosnasn neJbHast KPOBb,
JAuaruos Bpems B3siTUSI KPOBHU
MMOJIb/JI
CaxapHblit Haromax >6,7
nuaber 2 9 11ocne Harpy3Ku >10,0
TJIFOKO30M
HTT Haromak <6,7
2 4 1ocne Harpy3Kku 6,7-10,0
TJIFOKO301

Knunuko-ouaenocmuueckoe 3HaueHue OYeHKU 2aUKeMUYECKUX Kpuevix. B Hopme Tmiocne
Harpy3Ke KOHIIGHTPAIIMs TJIFOKO3bI B KPOBU BO3pacTaeT B TeueHue nepsoro vaca Ha S0—-80 %, yepes 2
yaca ee YpOBEHb CHIIKAETCs (4acTO HUXKE MCXOIHOr0), a uepe3 2,5—3 yaca OH BO3BpPALIAETCs K UCXO/I-
HoMy. B ciyuasix napymenus TonepantHoctu K ritokose (HTT) 3nauntensnoe (10 10,0 Mmons/ 1) mo-
BBIIIICHHE KOHIICHTPAIIMHU TITFOKO3bI TIOCIIe Harpy3KH coxpaHseTcst 6osee 3 4.

I'nuxkemuueckue Kpuesle y 0emeil umelom maKoil yce XapaxKmep, Ymo u y 63pocivix, ¢ mem
UMb OMAUYUEM, YMO NOGLIUICHUE KOHUEHMPAYUU 211I0K03bl 6 KPOGU y Oemell MeHbluiee.

VY 6onvuvix ¢ pazuvimu gpopmamu ouabema HapacTaHUE TIIMKEMHYECKONW KPUBON MPOUCXO-
IUT MenneHHee, nocturas yepe3 60—150 muH 3HaunTenHHOM BenudnHbI (6onee yem B 1,8 pasza mpe-
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BbIIlIasi UCXOJHOE 3HAUEHUE), B OOJBIIMHCTBE CIIy4aeB OTMeUaeTcs MoKo3ypus. Uem Tsokenee 3a-
OojeBaHMe, TEM TO3KE JOCTUTAETCS MAaKCHMYM TJIMKEMHUU U TeM OH Bbiie. [loHmKeHue KpUBOi
MIPOUCXOJUT OYEHb MEJUICHHO, Yallle OHO pacTAruBaeTcs Ha 3—4 .

3abonesanuam wumouOHOI dHcene3vl, CBA3aHHBIM C €€ Tunep(yHKIHEH, CBOWCTBEHHBI
INIMKEMHYECKHe KpUBBIE ¢ Oosiee OBICTPBIM, YEM B HOPME, MOHEMOM, YTO, BO3MOKHO, BBI3BaHO 00-
Jlee UHTCHCHBHBIM OOMEHOM BELIECTB M BO30YXJIEHHEM CHMIIATHUYECKOTO OTJENa BEreTaTUBHOU
HEPBHOW CHUCTEMBI.

J171s1 GONIBHBIX C adeHomoit ocmpoekos Jlanzepeanca, 2unomupeo3om (Mukceoemoit), 6o.1e3-
Hbl0 A0Oucona XxapakTepeH HU3KUI UCXOJIHBIM YPOBEHb KPMBOM U HU3Kas €€ BEpIIMHA.

Pesynbrathl: Ecran. =

0 MmuH 30Mur ¢ 60 vua 90 mun 120 Mmun 150 MmuH

IManuenr 1  Eop.

C TIIFOKO3BI
(MMOJITB/JT)
IManuenr 2  Eon.

C TJTFOKO3BI
(MMOJITB/JT)

BriBOa:

Iloonucs npenooasamens:

25. TEMA: BUIOXUMHUS TOPMOHOB. OCOBEHHOCTH BUOJIOTUYECKOI'O
JEUCTBUSA TOPMOHOB. U3YYEHUE BJIUAHUA TOPMOHOB HA
YPOBEHD I'VTIOKO3bI B KPOBH

AKTYaJIbHOCTDH TeMbI

Xene3pl BHYTpeHHEN CEKpElUHH NMPOAYLHMPYIOT U BBIAEISAIOT TOPMOHBI B KPOBb, OKa3bIBas
BJIMSIHME Ha METa0O0JIM3M HE TOJIBKO OTAETIbHBIX OPraHOB M CUCTEM, HO M BCET'O OPraHU3Ma B IIEJIOM.
3HaHME MOJIEKYJIAPHBIX MEXaHU3MOB BIIMSHUS TOPMOHOB Ha OOMEH BELIECTB B HOPME U IPU NaTo-
JIOTUH BaXHO JUIsl IOHUMAaHUS PETYJIATOPHOM pOJIM SHAOKPUHHOM CUCTEMBI B KOHHTPOJIE OCHOBHBIX
IIPOLIECCOB KU3HEAEATEIbHOCTH.

ean 3ansaTUS

3akpenuTh 3HAHWS O XMMHUYECKOM CTPOCHHMHM U MEXaHU3Max JACHCTBUS TOPMOHOB MpPU yya-
CTHUU BHYTPUKJIETOCHBIX PelenTOpoB. M3ydnTh MX OMOIIOTUYECKYIO POJIb B HOPME U TPH SHIOKPHH-
HOM IaTOJIOTHH. .

TpedoBaHus K HCXOAHOMY YPOBHIO 3HAHM I

TpeboBanus Te ke, 4YTO U K NpeAbLAYIIEMY 3aHATHIO. J[OTIOJIHUTENFHO HY)KHO BCIOMHUTD U3
Kypca OMOOpPraHMYECKON XUMHH CTpPOeHHE U (U3UKO-XMMHYECKHE CBOMCTBA XOJIECTEPOIIa, a TAKKe
U3 Kypca OMOJIOTHYECKOW XMMUU META00IM3M X0JIECTEpOIia B KIIETKE M OpraHu3Me.
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JlJ1s1 IpoBepKYU UCXOAHOI0 YPOBHS 3HAHMI BBINOJHUTE cJIeAylollee 3aJaHHe:

3aoanue 1. B xakoit ¢popme xosecTeposa TpaHCIIOPTUPYETCs B epudeprudeckue TKaHu?
A.JIIIOHII.  b. Xunomukpounsl.  B. JIIIBII. I'. JITHIT A. CBo6ogHO IEpEeHOCHT-
Csl KPOBBIO..

Hpa@ujleOCl’l’lb peuterHus nposepbme, COnocmasus eco ¢ Omeemom.

Bonpocsl 1151 00cyxn1eHus

1. BHYTpHUKJIETOYHBIE PELENTOPbI, OCOOEHHOCTH CTPOCHHS U MEXaHU3M Mepeaadn CUrHana.

2. TupokCMH W TPUHOATUPOHUH: XUMHUYECKOE CTPOCHHE, TPE/IICCTBEHHUK CHUHTE3a,
TUPEOIJIOOYNIHNH, TUIl PELEeNTopa B TKAHU-MUIIEHH, peanu3anus 3¢dexTa TUPEOUIHBIX TOPMOHOB
Ha ypOBHE KJIETKH. Poyib mepokcuaassl u feiioazel B MeTaboim3me ropMoHoB. [IposiBiienue rurmo-
Y TUIEPTHPEOUIU3MA.

3. T'opMOHBI KOpPHI HANIOYEYHUKOB: XUMUYECKOE CTPOCHHE, MPESANICCTBCHHUK CHHTE3a, TUII
perienTopa B TKaHU-MUIICHH, peanu3anus 3¢(deKra TIIOKOKOPTUKONI0B U MUHEPATOKOPTUKOU OB
Ha ypoBHe kieTku. Cunapom Kymunra. «bponsoas 6one3nb». Hecaxapubiit quaber.

4. TlonoBble TOPMOHBI: XHMHUYECKOE CTPOCHHE, MPEIIICCTBEHHUK CHUHTE3a, peanu3alus
3 (ekTa ICTPOreHOB, MPOTECTEPOHA M MYKCKHX TIOJOBBIX TOPMOHOB Ha YpPOBHE KIJICTKH.
N30bITOYHAs U HEAOCTATOYHAS CEKPELUs MOJIOBBIX TOPMOHOB.

JlutepaTypa iJs IOATOTOBKH
OcHoBHas

1. bBuonocuuecxas xumus / B. K. Kyxra [u ap.]. Mocksa : bunom ; Munck : Acap, 2008. C. 468-475; 488—
499; 502-514.

2.  bBuonoecuuecxas xumusi / A. J1. Taranosud [u 1ip.]. Munck : Bei. mik., 2013. C. 281-282; 299-304; 308-317.

3. Koncnexm nexumii.

JlomosiHUTEILHAS

1. Cmpoes, E. A. buonoruueckast xumust / E. A. Ctpoes. Mockga : Beimr. mk., 1986. C. 370-412.

2. Mapwann, B. Knuanyeckas 6uoxumus / B. Mapmamn. Cankr-IlerepOypr, 2002. 380 c.

3. Pykosoocmeo mo ¥imHWUYecKO# »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.

3agaHusA 1J151 CAMOCTOAATEIHLHOH PadoThI

3aoanue 1. B xakux jkene3ax CUHTE3UPYIOTCS CTEPOUTHBIC TOPMOHBI?
A. Kopa HaanoueyHuKOB I'. Avynukum
b. Auuku . Mo3rosoe BewecTBo HaAIIOYEYHUKOB
B. IlutoBumnas xenesza

3aoanue 2. Kakue ropMOHBI CHHTE3UPYIOTCS U3 XoJecTeposia’?

A. Dctpaguon B. Kopruzon . Kagsrutpuon
b. Tecrocrepon I'. ITporecrepon

3aoanue 3. Ilpu HenocTaTke TUPOKCUHA Y JIeTel pa3BUBAETCS:

A. Mukcenema I'. Tupeorokcuko3

b. Kpernauzm . Axpomeranus

B. Cungpom Nuenko-Kymmnra
3aoanue 4. lonconeprkarniye TOPMOHBI IIUTOBUIHON KeEJIe3bl IEUCTBYIOT Yepe3 PEIENnTOPHI:

A. BHYTPUKJIETOUHBIE SIIEPHBIE B. 7-TMC

b. BHYTpHUKIIETOUHBIE TUTOIJIA3MATUYECKUE I.1-T™MC

3aoanue 5. B MpIIax rilOKOKOPTUKOUIBI OKa3bIBAIOT CIEAYIOIIEE ICHCTBHE:

A. aKTHUBUPYIOT IIPOTEOIIU3 B. unruOupyrot nunonaus

b. akTUBHPYIOT IIIIOKOHEOTEHES I'. akTUBHUPYIOT CUHTE3 INIMKOT€HA

HpCIGMJleOCWlb pemenuﬁ npoeeponie, conocmaesue ux ¢ omeenmamul.
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IIpoBepbTe cBOM 3HAHMS (CAMOKOHTPOJIb YCBOEHHSI T€MbI)

3aodanue 1. BeibepuTe TOPMOH, KOTOPBIM CTUMYJIMPYET CHHTE3 pelenTopoB K ano-B-1007?
A.Octpuon  b. [Iponaktun B. ®omurponun . Ilporecrepon I".Oxcuronun

3adanue 2. CuHTE3 KaKWX TOPMOHOB HapymiaeTcs mpu OoJjie3HH AnaucoHa («OpOH30BOMY
00J1e3HM)?

A. AnaporenoB b. DOcrtporeHon B. I'mokoKOpTUKOUI0B

I'. MuHepanoKOpTUKOUIOB . KarexonaMuHOB

3aoanue 3. Beibepute 3¢ ()EKThI TITIOKOKOPTUKOUIOB:

A. AKTHBaLys JIIOIM3a

b. [ToBblilieHNE YpOBHS TIIOKO3bI B KPOBU

B. Anabonnuyeckuii — B II€U€HH, KATA0OINUECKUI — B MBIIIIAX

I'. [lonaBnenue BocnajaeHusl U CHHTE3a aHTUTEI

J1. YMeHblIeHre TPOHNLAEMOCTH KIIETOUYHBIX MEMOpaH

3aoanue 4. Beibepute MmeTabonnuecKkre U3MEHEHUs, XapaKTepHbIE JIsl TUIIEPTUPEO3a:

A. Ctumynupyercs JIUIOJINA3

b. Crumynupyercs nunoreses

B. Pazo6mmaercst TkaHeBOE JIbIXaHUE U OKUCTUTENbHOE (hochopuInpoBaHue

I'. CtumynupyeTcs pacmnan 6e1KoB

J1. AKTUBUpYETCS CUHTE3 TTIMKOTeHA

3aoanue 6. Yxaxure 3pGeKThI, XapaKTepHBIC I JCHCTBUS KOPTHU30J1a:

A. Ctumynupyer MOOMIU3ALIMIO TIMKOTEHA B IEYEHH

b. Ctumynupyer IioKOHEOTeHe3

B. Ctumynupyer cCUHTE3 )KUPOB U3 YIIIEBO/IOB

I'. Crumynupyet MOOMIN3ALMIO [VIMKOT'€HA B MBIIIIIAX

J1. Ctumynupyer pacnaj 6eIKOB B MBIIIIAX

OTBeThI K pelIeHNI0 3aJaHN I

/Jlna camonpoeepku ucxo0no2o ypoeHsa 3HaHuil:
1-T.

Jlna camocmoamenvhoul padomel:
1-ABTI;2-ABBI;3-5;4-A;5-A.

JlaGopaTopHnas pa6ora (60 MUHYT)
HNHCcTpyKIus K NPAKTHYECKOMY 3aHATHIO

H3yuenue enruanus 20pmMoH0o6 Ha codepricanue 2i0Ko3bl 6 Kpoeu

JUig u3ydeHus BIUSHUS TOPMOHOB Ha YPOBEHb IJIIOKO3bI B KPOBU IPEIAratoTCsi TPU MPOObI
KpoBH (onbITHBIE). OIHAa U3 HUX B35Ta O BBEJCHUS TOPMOHOB, JIpyras — IOCJIe BBEACHUS MHCY-
JIMHA, a TPEThs — IOCIIe BBEJCHUS aJ[peHAINHA.

1. Onpenenure coaepkaHue TIIOKO3bI B KAXI0U U3 TPo0.

2. Ha ocHOBaHMM MOJy4E€HHBIX PE3YIbTATOB CIIEJANTEe BBIBOJI, KaKas U3 MPOO COOTBETCTBYET
MIPUBEICHHBIM BBIILIE COCTOSHUSM.

OrpeniesicHHe KOHIICHTPAIMK TIIFOKO3bI B MPOOAX MPOBOIIT (pepMEHTATUBHBIM (TJII0K0300K-
CHIA3HBIM) MeT0AO0M. [lapaienbHO CTaBAT ONBITHBIE U CTAaHIAPTHYIO IPOOHI.

Xoo onpeoenenus: cm.3ansTie Ne 11. KoHTposbHY0 poOy MOXHO FOTOBUTH OJJHY Ha TPYIIITY.

Pacyer koHIIEHTpalIUU TIIOKO3BI IO hopmyIie:

Con (MMonb/m)= Eon * Cer (5,55 MMomb/m) / Eer

PesyabTarsl:
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[Tpoba Ontuueckas INIOTHOCTD KonueHTtpanus riiroko3bl
(E) (MMOJIB/1T)
1
2
3
Cranpapt
BriBona:

Iloonucv npenooasamensi:

26. TEMA: BUOXUMUA NEYEHU. TPOBBI KOJLJIOUJIOYCTOMYNUBOCTMN.
KOJVIMMECTBEHHOE OIIPEJAEJIEHUE BUWIJINPYBUHA B CBIBOPOTKE
KPOBH

AKTYaJIbHOCTH TeMbI

IleyeHp urpaer LEHTPaJIbHYIO POJIb B HPOMEKYTOUHOM OOMeHe BeuiecTB. OCOOEHHOCTH
(bepMeHTaTUBHOTO amrmapara TEeYeHH U €€ aHATOMUYECKHX CBS3CeH C JPYrUMH OpraHaMHu [aroT
BO3MOKHOCTh I€YEHHU y4acTBOBaTb B PETYJSALMM NPAKTHYECKH BCEX BUIOB OOMEHa BEILECTB U
MOJIICP>KUBATH TIOCTOSTHCTBO KOHIIEHTPAIIMH B KPOBU MHOTHX JKU3HEHHO BaXKHBIX COEIMHEHHIA.

Ileuenp — OoublIas «IPOMEXKYTOUYHAS CTAHLMS» MEXKAY MOPTAIbHBIM U OOLIMM Kpyramu
KpoBooOpamieHus: opranu3ma. Kak mpaBuiio, Bce BEIIECTBA, BCACHIBAIONINECS M3 KUIIEYHUKA, ITPO-
XOIAT 4epe3 neyeHb. DyHKIUM [e4eHH 00YCIIOBIMBAIOT €€ CBOCOOPa3HbI «OMOXMMUYECKUN allb-
TPYH3M»: MHOTHE MIPOUCXOSIINE B HEW MPOIECChl 00ECIEUNBAIOT CHHTE3 Pa3IMYHBIX BEUIECTB IS
JAPYTUX OPTraHOB, a TAK)KE Ha 3allUTy 3TUX OPraHOB OT 00pa3yoUMXCs B HUX (MM MOCTYMAOIINX
M3BHE) TOKCUYECKUX COCTUHEHUH.

B cocraB oprana Bxomar kinetku Kymngepa, npunumaromue ydactue B garouurtose. [leuenb
BBIJICIISACT KellYb, HEOOXOMMYIO JUIS TIepeBapUBaHUs )KUPA. 3HAUUTEILHYIO POJIb UTPAET TIEYCHD B
nporeccax CBEPTHIBAHUU KPOBH, T. K. CHHTE3UPYET OENKH-KOMIIOHEHThI CBEpThIBAaIOLIEH M aH-
THUCBEPTHIBAIOIIEH CUCTEM KPOBH.

B neuenu nenoHupyroTcs kKene3o, Melb M BUTaMUH Bi2, HEOOXOqUMBbIE Ul 3PUTPOIOI3A.
[TponomKUTENBHOCTD XKU3HHU 3pUTpounuTOB coctaBisier 110—120 mueit. Ilocne aToro oHu paspy-
IIal0TCS ¢ OCBOOOKIEHNEM reMoriioOuHa. B nmedenu, ceneseHke, KOCTHOM MO3Te reMorjioOuH pac-
nagaercsa ¢ oOpazoBanueM OunupyouHa. JlanpHelmas cyip0a *KeIuyHbIX MUTMEHTOB (OUIMpyOrHa)
CBsI3aHa C UX METAabOIM3MOM B [I€YEHU U B KulleyHuke. OrnpeesieHue B KIMHUKE COAep KaHus 00-
niero omupyOuHa, ero ppakiuil ¥ NpoayKTOB UX JErpajallid UMeeT BaXxHoe 3HaueHue B nudde-
PEHLIMATBHOM TUArHOCTHKE JKENTYX Pa3IMYyHON ITHOJIOTHH.

Cremyer OTMETUTH 3HAYUTEIBHYIO BAPHAOEIIEHOCTh XUMHUECKOTO COCTaBa TICUYSHH, KOTOPBIN
3aBUCUT OT XapakTepa IMTaHUsS, COCTOSIHMSA oOMeHa BemecTB. OCOOEHHO CyIIeCTBEHHBIE
W3MEHEHHSI B COOTHOIICHWH OT/ACIBHBIX KOMITOHEHTOB HAOJIOMAIOTCS TPH TOJNOJAHWUU U
MAaTOJIOTMYECKHX MPOLIeccax, HalpuMep, KUPOBOI HHPUIBTPAIMK TIEUEHH, TITUKOT€HO3aX U Jp.

B cBs13M ¢ BBIIIEHU3IIOKEHHBIM MTOHITHA HEOOXOIMMOCTD TIPAaBUIIBHOM OIIEHKH (PYHKIIMOHATb-
HOTO COCTOSIHUS TIEYCHH C WCIOJH30BAHUEM Pa3IMYHBIX OMOXMMHUYECKHX TECTOB, IO3BOJISIOINX
YCTaHOBUTH (axT 3a00JIeBaHMSI U OTCIIEKHUBATH €r0 TEUCHHUE.

ean 3aHsaTHSA

Hayuutbcs npUMEHSTH 3HaHUS O TOMEOCTaTHUYECKOM W MHTErpUpYIOLIeil poiu 1eYeHu B 00-
MEHE YTJICBOJOB, JIMIIMIOB U aMHUHOKHUCIIOT JJIsi OOBSICHEHHS MEXaHM3MOB HapyIICHU oOMeHa Be-
IIECTB MpH OOJIE3HIX MEUEHH U XKEMUHBIX MyTeld. HayunThes ncnonb30BaTh 3HAHUS O MyTAX MpeBpa-
IIEHUs B NI€YEHN KCEHOOMOTUKOB AJIs1 IOHUMAHUS OMOXUMHUYECKHUX acleKTOB (papMaKOJIOTUH U TOK-
CHKOJIOTHH.
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TpeOoBaHMs K HCXOAHOMY YPOBHIO 3HAHUI

s nonnozco yceoenuss memvl HeOOXOOUMO NOBMOPUMb U3!

—  aHamomuu, ZUCMONO2UU, PU3UOI0ZUU:

* 0COOEHHOCTH CTPOEHMS U MUKPOCTPYKTYpPHI IICUEHHU;

* (YHKUUU IEYCHH;

*  aHATOMO-(PU3MOJIOrMYECKHE B3aUMOOTHOILECHHS MEKAY MEUYEHBIO, KeyJOYHO-KUIIEUHbIM
TPAaKTOM U BOPOTHOM BEHOM;

—  OuoopzanuuecKou Xumuu.

* OCHOBHbBIE PEAaKLMU BBEIEHUS (DYHKIMOHAJIBHBIX I'PYNIl B MOJIEKYJIbl XMMHUYECKHUX Be-

IIECTB C LENbIO MOBBIIICHUS UX TUAPOPHUIBHBIX CBOMCTB.

—  0uon02uyecKol xumuu
= MeTtalboiMyecKue IMyTH OOMEHa YIJIEBOJOB, JIUMHUIOB U OCIKOB, 3aHATHE 8 HACTOSIIETO
PYKOBOJICTBA.

JLJ1s1 IPOBEPKHU MCXOAHOT0 YPOBHS 3HAHMI BBINOJHHUTE CIeAYIOLINE 32 aHUs:

3aoanue 1. Ilpu M3ydeHUn MHKpOIpenapaTa INE4YEeHH CTYACHTaM JaHO 3a/laHME 3apHCcOBaTh
CTPYKTYPHYIO MOP(OJIOTUYECKYIO €IUHUIY TE€YEHH — ALIUHYC.

1.1. BeiGepuTte QyHKIUIO, KOTOPYIO BBIIOJHSIOT 3JIE€MEHTHI 3TOM MOP(}OIOrH4ecKoil equHu-
16l — Kitetku Kyndepa:

A. CuHTeTnueckasl. b. BeipenurenbHas. B. OGe3BpexuBatromas.

1.2. Kakyto posb urpaetr npoctpanctso Juce?

A. YdacTByeT B TPaHCIOPTE BEILECTB MEXAY KPOBBbKO CHHYCOMJIOB M IApPEHXMMAaTO3HBIMHU
KJIETKaMH.

b. JBagercs neno >xemdu.

B. YuacTByeT B TpaHCIIOpPTE BELIECTB MEXKY apTEPHOJIAMH, BEHYJIAMH U LICHTPAJIbHON BEHOM.

3a0anue 2. MeToOM «MEUYEHBIX aTOMOB)» ObUIa 3aUKCHpOBaHA HHTEpOrenaTHYecKas
LUAPKYJSINUS KEITYHBIX KUCIOT. [0 KakMM KpOBEHOCHBIM COCYJIaM ITPOMCXOAUT BO3BPAT KEITUHBIX
KHMCJIOT U3 KMIIEYHHUKA K TeNaTOLUTaM B ITPOLECCE 3TON IUPKYIALUNA?

A. Ilo neHTpanbHON BEHE NIEYCHHU. b. IIo BOpOTHO! BEHE MEYEHMU.

B. ITo HuxHel nonon BeHe neuenu. I, Ilo meyeHouHOM apTepun.

3aoanue 3. Ha nabopaToOpHOM MpPaKTHUKyMe CTYJIEHTHI MOIYUUIIN 33/JlaHie CPAaBHUTH PACTBO-
PUMOCTH Pa3JIMUHBIX BEIIECTB B Boje. CpaBHUB pe3ybTaThl UCCIEAOBAHUS, CTYACHTHI YOCTUITUCH,
YTO BBEJICHHUE HEKOTOPHIX (PYHKIIMOHAIBHBIX TPYIII MOBHIIIAET TUAPOGUIBHOCTS MOJIEKYJ OpTaHH-
YeCKNX COeINHECHUM.

3.1. Kakue QyHKIMOHANbHBIE TPyHIbl MOTYT O0€CHeUYUTh T'MAPOQPUIIbHBIE CBOICTBA 3THX
MoJieKyn?
A. Nzonpormunbabie. b. lucynsduanasie. B. ['mapokcunesabie. I'. KapOokcunbHbie.

3.2. Ha3oBuTe XMMHMYECKHE PEAKIMH, B PE3YJIbTATE KOTOPBIX B MOJEKYJBl OPraHUYECKUX
COEZIMHEHUI1 MOTYT OBITh BBEJICHBI YKa3aHHBIE BbIlIE (DYHKIIMOHAIbHBIE TPYIIIHL.

A. I'mapokcuimpoBaHue. b. KapOokcunupoBanue.

B. [lezamuHupoBaHue. I'. HurpoBanue.

HpCZGqubHOCI’l’lb pemeuuﬁ npoeeponie, conocmaeue ux ¢ omeemamu

Bonpocs! piis1 06cyxneHust
1. OcHoBHBIE GYHKIIMH U XUMUYECKUIA COCTAB TEYCHH.
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2. Ponb meyeHu B 0OMEHE YTJIEBOJIOB, JIMITHIOB, OCJIKOB.

3. Ob6e3BpexuBaromias QyHKIUS MEYSHU, MEXaHU3MBbI: (3allIUTHBIE CHHTE3bI, allJINPOBAHHE,
MHKPOCOMHOE OKHCJIEHHE, KOHBIOTAIIN).

4. Ponp neueHu B murMeHTHOM oOMeHe. CHHTE3 U pacnaj reMoriobuna (cxemsl). OOMeH Ou-
nupyOrHa B HopMe U naronorud. [lopdupun, sxentyxu (reMoiauTudeckas, 00TypalmoHHasl, MapeH-
XMMaTO3HasA) ¥ UX TudepeHiraabHas JMarHoCTHKA.

5. Buoxummueckue MeTo/Ibl TMarHOCTHKY HapYIICHUH (QYHKIHI IeYCHH.

Jluteparypa 1Jisi HOATOTOBKH
OcHoBHas1
1. Buonocuueckas xumust / B. K. Kyxta [u ap.]. MockBa : bunom ; Munck : Acap, 2008. C. 301-306, 607612, 661—
676.
2. Buonoeuueckas xumus / A. J1. Taranoswd [u ap.]. Musck : Beir. mk., 2013. C. 321-331, 403-429.
3. Koncnexm nexkuui.

JlomosiHUTEILHAS
1. Mapwann, B./[»xc. Knuaudeckas Ouoxumus / B.J[x. Mapmami. Mocksa, Caukr-IlerepOypr : BUHOM-
Hegckuii {uanexr, 1999. 368 c.
2. Buoxumus genoseka / P. Mapu [u np.]. Mocksa : Mup, 1993. 384 c.

3aganus AJ151 CAaMOCTOATEILHON padoThI

3aoanue 1. CucreMaTuzupyiTe 3HaHHUS 00 MHTErpaluu MmyTedl merabonu3ma B nedeHu. Ilo-
3HaKOMbTECh C pUCYHKOM «IlyTH mpeBpaiieHus yrieBoI0B U JIUMUAOB B IICUCHUY.

1.1. OOparutre BHUMaHHUE HA TO, YTO OOJIbIIASA YACTh MOTPEOJICHHON CBOOOIHOM TJIFOKO3BI B
niedeHu (ochoprmpyercsi ¢ o0pa3oBaHUEM TIFOK030-6-pocdara. MeTabom3m 3TOro CoeTMHEHHUS MO-
KET OCYILIECTBISATHCS 0 HECKOJILKUM HAIPABJICHHUSIM, BEIOOP KOTOPBIX 3aBUCUT OT COOTHOIICHUS MEXKITY
MOTPEOHOCTSIMH OpTaHU3Ma U KOJIMYECTBOM ITOCTYITUBIIMX C TIAIIIEH YTIIEBOIOB.

1.2. TleueHs nmoasiep>KUBaeT MOCTOSIHHBIM YPOBEHb ITIOKO3bI B KPOBH IPH FOJIOJJAHUH 32 CUET
aKTHBAIMY TJIMKOTEHOJIM3a U TIIFOKOHEOTeHEe3a, a TIPU M30BITOYHOM €€ MOCTYIJICHHH U3 KHIIeYHNKA
IJII0KO32 IETIOHUPYETCS B BUE INTUKOT€Ha U JINMUIOB.

1.3. 3HaiiTe, 4TO 00paTHMOCTH MPEBPAIICHUS JIAKTaTa B MUPYBAT (HANpaBJICHHE PEAKIINN)
3aBucUT OT cootHomenus HAJ[H-H*/HAJT .

1.4. 3HaiiTe, 4TO )KUPHBIE KUCIOTHI — OCHOBHOW CyOCTpaT HEPreTUYecKoro MeTaboamns3ma B
MIEYEHH U MPEIIIECTBEHHUKN B OMOCHHTE3€ X0JIEeCTepOoIia, KETOHOBBIX TEII, JTUIUTHON YacTH JIUTIO-
MPOTEUHOB IJIa3Mbl KPOBH.

1.5. 3aganue. DTaHON OKHUCISIETCA, TJIaBHBIM 00pa3oM, B IEYEHM, TJ€ NpPU Yy4acTUU
HAJI-3aBucHMBIX JeruporeHas, mocieaoBaTeIbHO MPEBPAIlasiCh B YKCYCHBIM ajbJerusl U yKCyc-
HYIO KUCJIOTY, IPUBOIMT K yBeiaudenuo otnomenus HAJTHH'/HAL". O6bacauTe, moyeMy mpu
aJIKOTOJIBHOM TOKCHKO3€ HA0JIIOJaeTCsl TUMEpIIakTaTeMHs U THIoriaukemus. Hamummre peakuuu,
MOJITBEPKTAIOIIE YKA3aHHBIC SIBIICHHUSL.

1.6. O0bscHUTE:

a) TIoYeMy yXKe 4epe3 TpPH Jaca Mocje yJaleHHs TIEUYeHH Y )KUBOTHBIX pPa3BUBAETCS THUIOTIIH-
KEMUS M HaCTYIaeT CMEPTh, €CJIN €KEeYaCHO HE BBOJIUTH IIIIOKO3Y;

0) moyeMy BBeJICHHE TaJIaKTO3bI, JIAKTATa WIIA IUPYBATa B 3TUX YCIOBHUAX HE dPPEKTHBHO.

1.7. BriGepute NpoayKTHl JIUIMHUIHOTO OOMEHA, CHHTE3UPYIOIIHUECS MPEUMYIIECTBEHHO B
MeYeHU:

A. Xonectepon. b. TAT'. B. ®ochomunusl. I'. KeroHoBbIe Tena.

J. Xunomukponsl. E. JITIBII. XK. CBo6onusbiit 6unupy6un. 3. JIITOHIL.
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IIyTu npeBpaieHus yriieBoJaoB H JUIMHI0B B eYeHH

I'nukoren Cop6uron = dpykrosza

I T

I'arok030-6-ocdar <4— [110K03a KpoBU

(0Ot KPOBOTOK)

Tnuxonus
Tnoxo-
AT® Heozenes llenmosodocdamnoliii nvmo
Tpuanunriuueponsl, ITupysar

dochomumuass HAJ®HH?*

\\ [TenTo3odocdarsr

Kuphsie
—
KHCJIOTHT ——————————p Anerni-KoA

Xoumectepon / TK K’
ol ATO

Jlunonpomeunwi « CO; + H:0O
nnazmul (JIHHOHII)

JlakTaTt

Oxucaumenvroe

KertoHoBbIe Tena gochopunuposarue
(B XpOBB)

3aoanue 2. 3HaﬁTe, 4TO aMHUHOKHCJIOTBI, BCOCABIINECA B KUIIICYHUKC U ITOCTYIIUBIINE 3aTEM B
IEYCHb, UMCIOT HCCKOJIBKO OCHOBHBIX Hy’[‘ef/'l MeTaboau3Ma:

benkn munm

|

AMUHOKHCIIOTHI (BOPOTHASI BEHA)
Hpyrue Tkanu

\—> AMMHOKHUCIIOTBI IEYEHU 1+——> Beki MeYeHd
L L l Ketonosrle Tena

Benku mia3sMel I'mroko3a NH; —» MoueBuna

2.1.3amava. Y GOJBHOIO C AJKOTOJHHBIM IIUPPO30M IEUCHHU HAOJFOIACTCS CHIIbHAS OTEY-
HOCTh. C HapyIIeHHEeM CUHTE3a KaKiX BEIIECTB B MIEYEHH CBSI3aHO 9TO COCTOSHUE?

A. Mouesunsl. b. Ans0ymuHOoB. B. Xomecreporna.

I'. l'antorno6una. J[. ®ubpunorena.

2.2.3anmaua. B opranuszMe 310pOBOTO YEJIOBEKA JKEJIE30 NETIOHUPYETCS B TICUCHH, CEIE3CH-
Ke, KOCTHOM Mo3re. B coctaBe kakoro 0eika IpOUCXOINT ero AeMOHupOBaHue?

A. ®epputuna. b. Tpancheppuna. B. Anodeppurtnna.

I'. ITnazmuna. . LlepynonnasmuHa.

3aoanue 3. YcBoiiTe MexaHU3Mbl 00€3BPEKMBAHMS BEIIIECTB B TICUCHH.
3.1. 3naiiTe 0CHOBBI (DYHKITMOHUPOBAHUSI MUKPOCOMHOW CHCTEMBI OKUCIICHUS KaK MyTH MeTa-

Oonm3Ma OHAOT'CHHBIX U TYKCPOAHBIX COCIUHCHMI:
RH, O

SH; —» HAJI®HH" — ®nasonporens — nutoxpomPasg <‘ ROH, H-0.
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TakuMm coco6oM THAPOKCHIIMPYIOTCSI CTEPOHUIBI B Tpoliecce 00pa3oBaHUs TOPMOHOB KOPBI
HA/ITOYEYHUKOB, sl ICKAPCTBEHHBIX MPENApaTOB U Yy>KEPOJHBIX COSAUHEHU.

B pesynbrate rUApPOKCHIMPOBAHUS YMEHBIIACTCS TOKCHYHOCTH M IIOBBIMIACTCS PACTBOPH-
MOCTh KCEHOOMOTHKOB, YTO CIIOCOOCTBYET BBIBEACHHUIO MX U3 OpraHu3Ma. MHOTHe JIeKapCTBEHHBIE
BEIlleCTBa, Hanpumep, henodapOuTa, cnocoOOHB HHAYIIMPOBATh CHHTE3 MUKPOCOMHBIX ()eéPMEHTOB
U uuToxpoma Pasp.

3.2. 3HaiiTe, 4TO KOHBIOTallMOHHAs ¢aza HeoOXxoauma Juisi 00pa30BaHUs MAJIOTOKCUYHBIX H
JIETKOBBIBOJAMMBIX IPOJYKTOB METa0OIU3Ma JIEKAPCTB U MOXKET MPOTEKATh KaK CaMOCTOSTEIbHBIN
3Tan 00e3BpEeKUBAHUS.

3.3. 3anmaua. Jlns uccnenoBanus o0e3BpeKUBaromel (pyHKIMH MEUYeHN MAlMEeHTy Ha3Haye-
Ha npo6a KBuka. [locie mpuema GeHzoara HaTpUsl ypOBEHb I'MITITYPOBOM KUCIOTHI B MOYE 0OCIey-
€MOr0 MOBBICHJICS, YTO CBHJETEIBCTBYET O HOPMAJIbHON JETOKCHKAIIMOHHOM ()YHKIMU IEYEHHU.
Kakoe BemecTBo MprHIMAET ydacTue B 00e3BpeKUBAHUU 3TOU cOn?

A. DADC. b. Lepynonnazmusd. B. ¥V /®-raokypoHOBas KMCIOTA.

I'. Taypumn. . I'nmunys.

3.4.3agava. Y 601pHOr0 MH(MEKIMOHHBIM T'€IATHTOM MPOU3ONIIO 00CCIBEUYMBAHHE KaJa.
C oTCcyTCTBHEM B KHIIEYHHKE KAKOTO MPOJIYKTa pacrajia OnimupyOnuHa 3To cB3aHO?

A. Komponopdupuna. b. Crepxobununa. B. bunusepauna. I'. Beprornobuna.

HpaGu]leOCWlb pemeHm? npoeeposme, conocmasue Ux ¢ omeemamu

IIpoBepbTe Bamm 3HaHUSA (CAMOKOHTPOJIb YCBOCHHSI T€MbI)

3aoanue 1. ]Ins npemoTBpallleHUs Pa3BUTHS TUHIEPOMIHPYOMHEMHUH Y HOBOPOKIACHHOTO
BCJIC/ICTBHE HECOBIIAJICHUS Y MaTepu U peOeHka pe3yc-akropa OEpeMEHHOH mepea poJaMu PeKo-
MeHA0BaH (peHobapbuTan. Beibepute oTBET, 00BACHAIOMUN, C KAKOW 11EJIbI0 B IAHHOM Cllydae ObLI
Ha3HA4YeH JTOT Mpermapar:

A. B xauecTBe CHOTBOPHOTO CPE/ICTBA.

b. Jlnsg nHAKTHBAIMK KOMIIOHEHTOB MUKPOCOMHOT'O OKUCIICHUS.

B. lns cHukeHHsI pacCTBOPUMOCTH OMIIMPYOHHA.

I'. Kak uHIyKTOpa MEYeHOYHBIX (DEPMEHTOB JCTOKCHKAIIHH.

J1. B xauecTBe TUIOTPOMTHOTO CPEICTBA.

3aoanue 2. Ilpu naboparopHOM 00C/I€JOBaHUHM OOJBHOIO JKEITYXO0H MOJIyueHbl ClEAYIOIHe
JaHHBIE: 0011Iee Co/Iep)KaHUE B CHIBOPOTKE KPOBU OUIUpyOnHa — 60 MKMOJIB/JI, IPSIMOTO OUIHPY-
O6uHa — 43 MKMOJIb/J, B MOY€ OMpeJenseTcs NpsiMoi OWIMPYOMH U OTCYTCTBYIOT YpOOWJIMH U
cTepkoOmInH. Kakoi Buj xKentyxu y JTaHHOTO 00JIbHOTO?

A. Tlapenxumaro3Has.

b. I'emonntnueckas.

B. O0typaunonHas.

3aoanue 3. JIns oleHKH (DYHKIMOHAJIBHOTO COCTOSIHUSI MEYeHH y OOJBHOrO HCCleoBaHa
HKCKpelrs KUBOTHOTO MHJIMKaHa. VIHaMKaH oOpa3yeTcs B pe3yibTare 00e3BpeKUBAHMS B MEUEHU
MHJIOKCHUJIa — MPOAYKTa THUEHHUS aMUHOKHCIIOTHI TpulnToaHa B ToJicToM KuiiedHuke. Kakoe Be-
IIECTBO YYacTBYET B 00€3BPEKMBAHUHU 3TOTO TOKCUYECKOT'O COEAMHEHUS?

A. DADC.

b. YI®-rinrokypoHOBask KUCJIOTA.

B. I'mnuus.

I'. llepynonna3MuH.

. Taypun.
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3aoanue 4. Metogom muddepeHaIbHOro HeHTPUGYrHpOBaHUs KIETOK TeYeHHu Oblia mo-
Jy4eHa MUKPOCOMHas (hpakuusi. MUKPOCOMHOE OKHCIEHHE — 3TO CHOCOO 00e3BpEeKMBAHUS TOK-
CHYECKHX BEIICCTB B IICYCHU. BrIOEpUTE KOMIIOHEHT TOH LM OKUCIICHHUSL:

A. Ilutoxpom as.

b. lutoxpom c.

B. Iuroxpom b.

I'. IlutoxpoM paso.

. Llutoxpom ci.

3aoanue 5. B Mmoue 6051bHOTO OOHAPYKEHBI B OOJBIIOM KOJIMYECTBE aMUHOJICBYJIMHOBAS KHC-
nota, nopdobunuHoreH U nopdupuHsl. Moua TpH IIUTEILHOM OCBEIIEHHUH HpPUOOpena TeMHO-
KpacHbI BUHHBIN 11BeT. Kakylo maToJ0ruio MOKHO MPEINOI0KUTh B IaHHOM ciiy4ae?

A. IleueHouHas KenTyxa.

b. Dpurponostuueckas nophupus.

B. I'emonutrueckas kenryxa.

I'. Ileuenounas nopdupus.

. Tamaccemus.

3adanue 6. bonbHOMY ¢ KUPOBOI MHMUIBTPAIMEH NIEYEHN HA3HAUYEHA PACTUTENILHO-MOJIOYHAS
mueta. JlepuiuT Kakux JTUMOTPOITHBIX BEHIECTB BOCIIOIHSIOT PEKOMEHI0BAHHBIE TPOTYKTHI?

A. HenachbIleHHBIX )KMPHBIX KUCIOT. b. HachlleHHBIX KUPHBIX KUCIIOT.

B. Kpearuna. I'. MetnonuHa.

J1. CepoTonuHa. E. Kanpuuronuna.

OTBeTHI K pelieHUuI0 3aJaHuil
Jlna camonpogepku ucxo0no2o ypoeHsa 3HAHUIL:
1.1-B;12-A;2-5;3.1-B, I';3.2-A,b.
Jlna camocmoamenvhou padomel:
1.5 — mupysar + HAJIH'H' <> nakrar + HAJT'.
[Tpu mpreme aKoroJisi OTMEYAETCS TUIOTITIOKO3EMUSI,
MOTOMY YTO B 3TUX YCJIOBUSX B KJIETKAaX MEYEHU CHUKAECTCS
KOHIICHTpAIlUs MUPyBaTa, YTO MPUBOJIUT K CHIXKEHUIO CKO-
POCTH IJIIIOKOHEOT€HE3a, SBIIAIOIIETOCS BaXKHBIM UCTOYHH-
KOM TJTFOKO3bI KPOBH.
17-A,b,B,T,E,3;21-5b;22-A;33-/1;3.4-b.

JlaGopaTopuas pa6ora (60 MUHYT)

HNHcTpyKuus K NPAKTHYECKOMY 3aHATHIO

PaGora 1. Hcenedosanue konnouodoycmoituugocmu 6enkos cbl6OpOmMKU Kposu

[Ipo6a BenbTmMana B Monupukanuu Teins

Ipunyun memooa. Peakuyst oOCHOBaHa Ha TOM, YTO OEJIKU CHIBOPOTKH KPOBH MPH J0OaBICHUH
pacTBOpa XJIOPUCTOTO KaTbIHS ONPEACTICHHON KOHIIEHTPAIMH | ITOCIIEAYIONIeM HarpeBaHUU BhITIa-
Jal0T B BUJIE XJIONbEB B 0CAI0K (MPOUCXOAUT HApyIIEHUE KOJUIOUAHON YCTOMUUBOCTH).

Xoo onpedenenus. K 4,9 mn Boasl npubasisior 0,1 M1 CBIBOPOTKH, COAEPKUMOE MPOOUPKHU
MEPEMEIINBAIOT MyTEM €€ ONPOKHIBIBaHUSA (IIPH ATOM MPOOMPKY MOKHO 3aKpBIBATh OOJBIINM
nanbliem) u 3atem npunusaiot 0,1 mi 0,5% pactBopa XJI0puCcTOro Kanblus (U3 nuneTky Ha 1,0 mi
WINM KamnelbHHIbI, eclii 00beM Kaxaoi karum coorBercTByeT 0,05 mi). Conmepkumoe mpoOHpKU
BCTPSXUBAIOT M HATPEBAIOT HAJI TUNITAMEHEM CITUPTOBKH JI0 OJJHOKPATHOTO BCKUIIAHUS CMECH. 3aTeM
NpOOUPKY OXJKIAIOT U CMOTPAT Yepe3 Hee Ha cBeT. Eciu xionbs B mpoOupKe He 0OHAPYKUBAIOT-
cs1, To B Hee aobasisitoT eme 0,1 mur CaCly u pacTBOp BHOBH HarpeBarT 110 kKumeHus. [Ipouenypy
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MTOBTOPSIIOT /IO BBIMAJACHUSI XJIOMBEBUIAHOTO OCaKa. 3anmuchiBatoT oomuii oobsem CaCl: (B mi), 10-
OaBIICHHBIN B IPOOUPKY.

Ilpumeuanue. ChIBOpOTKA JJIs UCCIICOBAHUS JTOJDKHA OBITh CBEXKEU (XpaHsIIeics He OoJee
24 yacoB OT MOMEHTA B3THs), O€3 CJIeIOB T'eMOJIn3a.

Pesyabrat: V cacio=
Knunuxo-ouacnocmuueckoe 3nauenue peakyuu Benvmmana. Peakuysi Koarynsiud C

XJIOPUCTBIM Kajbl[eM (10 BEJIbTMaHy) MOXET HM3MEHAThCS B JBYX HAIIPABICHUSX: B CTOPOHY
YKOPOYEHHUS KOAryJIsIIUOHHOM JIEHTHI WIH €€ YJUIMHEHUS (CM. CXEMY).

CaClz(mMm) 1,0 09 08 0,7 06 05 04 03 03 0,2 0,1
CyxeHnue (CABUT BJIEBO) Hopma Pacmupenue (ciBur Brpano)
YkopoueHue Y nimHenue
DKCCynaThl, HEKPO3bI, OMyXOJIH OubpOo3bl, TOBPEKICHUS ITE€YECHHU, TEMOJIN3

['maBHBIC IPUYMHBI, KOTOPBIC BEAYT K YUTMHCHUIO TMOJIOCH (KOAryJISIHs, HACTyIaromas mnpu
no6asnenun menee 0,4 mi CaCly), — 310 Hpubpo3HbIe U MposHpepaTUBHBIC MPOIECCH, TTOBPEXKIC-
HUS MTAPCHXUMBI IIEYCHU W TeMOJIMTHYCCKUE cocTostHMsI. CABUT BIPaBO OTMEYAETCS MPHU OOJIC3HU
BoTkuHa, muppo3ax, ocTpou KenTor aTpoduu reueHu, MaIsipyUH, TIOCIIe NEPETUBaHUs KPOBH, ayTO-
TreMOTEPANUH U TP MHOTHX BOCIIAJUTEIIBHBIX 3a00JeBaHusX. CUUTAIOT, YTO Y/UIMHCHHUE KOaryJis-
IIMOHHOMW TOJIOCKI OOYCIIOBIICHO TMOBBIIICHUEM COJICPKAHUSI Y-TJI00YIMHOB, CHUKAKOIIUX CTAOWIIh-
HOCTH CHIBOPOTKH.

YKopodyeHHe KOaryysiIHOHHOM MOJOCH (KOAaryJsiiys, HacTymaromas npu Jo0aBjIeHHH 0olee
0,6 mn CaClz) oOHapykMBaeTCsl TIPH OCTPBIX BOCHAIMTENIBHBIX M KCCYNAaTUBHBIX Ipolieccax. B
ATUX CIyYasX YBEJIMYUBACTCS KOJUYECTBO O- U B-TOOYIMHOB M 3a CUET ITOTO MOBBIMIAETCS CTa-
OWIIBHOCTH CBIBOPOTKH (dKCCylaTHBHas (pa3za peBMaTHM3Ma, aKTUBHBIM Mpollecc TyOepKyes3a Jer-
KX, Hepo3bl, MakpormoOyuHeMusl BaibaeHmTpema, o-, -11a3MOIMTOMBI, 3JI0KaUYeCTBEHHBIC
OITYXOJIH, SKCCYAATUBHBIN MEPUTOHUT, HEKPO3bI, OONBIIINE MTOTEPU KHUAKOCTH, OCTPhIe HHDEKIIMOH-
Hble 3aboneBanus). KpaitHee ykopoueHHE KOAryJIsSIMOHHON JIeHTHI (OTpullaTeNbHas Mpoda)
HaOII0/1aeTCs MPU OCTPOM PEBMATHU3ME.

BoiBoa:

PaGora 2. Onpeodenenue cooepircanusn oougezo ounupyouna 6 coleopomke Kposu

Ipunyun memooa. Ina3zopeakTuB 00pa3yeT C PaCTBOPUMBIM OMIIMPYOUHOM a300MIUPYOUH,
OKpAIlIeHHBIH B PO30BBIi 11BET. MIHTEHCUBHOCTh OKpAacKH pacTBOpa a300MIMpYOHMHA MPOMOPLHUO-
HaJIbHA KOHIICHTpAaUU OMIUpyOHWHA U MOKET OBITH OTpejieieHa KoJopuMeTprudeckn. Konbsrorupo-
BaHHBIN (TIpsAMON) OMIMPYOHH JTaeT MPSAMYIO PEaKIMIO C TMa30peakTHBOM. HeKOHBIOTHPOBaHHBIN
(HenpsiMoil) OMIIMPYOHH MOXKHO TMEPEBECTH B PACTBOPUMOE COCTOSIHUE J100aBJIEHUEM K CHIBOPOTKE
KPOBH 3TUJIOBOTO CIIUPTA.

Xoo onpedenenus. B neHTpuyxHyI0 MPOOUPKY OTMEPUBAIOT 1 MJI CBIBOPOTKH KPOBH, 2 MII
STUJIOBOTO CHIHPTA, TIIATEIbHO NMEPEMELINBAIOT COJEPKUMOE CTEKISTHHON Maiouykond M LEeHTpudy-
rupytoT 15 muH npu ckopoctd 3000 06/MHH. 3aTeM CIMBAIOT HAIOCAIOUHYIO KUJIKOCTh B APYTYIO
npobupky u nobamisitor K Heit 0,25 mu auazopeaktuBa. [Ipu 3TOM mosiBiseTcs: KpacHO-PO30BOE
OKpallliBaHUE, WHTCHCHBHOCTh KOTOPOTO OMpEAesioT depe3 10 MUHYT, M3Mepsisi ONTHYECKYIO
IUIOTHOCTH MPOOBI MPOTUB BOJBI B KIOBETE IMPUHOM 5 MM mpu 3eneHoM cBetopunbTpe (500-560
HM). [lapanienbHo KOJOPUMETPUPYIOT CTaHAAPTHBINA pacTBOP a300UIMpPYOHHA, COOTBETCTBYIOLIUI
KOHILIEHTpauuu ommupyounna 6,84 Mmxmonns/i (Cer).
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Pacuer nmpousBoasT no hopmyre:
Con (MkMOIB/NT) = Eon * Cer | Eer

Pe3syabTarsbl: Eon = Eer. = Pacuer:

B HOpMe KkoHIeHTpanus o0mero OunupyOMHa B IUia3Me (CBIBOPOTKE) KPOBH COCTABIISCT
8,55-20,52 Mxmomb/11. 75% ero Koau4ecTBa MPUXOIUTCS Ha JIOJII0 HEPSIMOTo OMIupyOnHa.

Knunuko-ouaenocmuueckoe 3nauenue uccied08anus NUSMEHmMHO20 0OMeHd. OJJIH U3 BaXKHBIX
MPU3HAKOB HApPYIICHUS MUTMEHTHOrO OOMEHa — TIOSIBJICHUE JKEITYXH, KOTOpOE OTMEYaeTcs
OOBIYHO TIpH YpPOBHE OMIMpPYOMHA B KpoBU 27—34 MKMOJIB/JI B Oojiee. KpOBb HOBOPOXKIICHHBIX,
0cOOEHHO HEJOHOIIEHHBIX JeTeH, OoTiauuYaercs Ooyiee BBICOKMM COAEpKaHUEM OuImpyOnHa
(busmonornueckast xenryxa). Habmogaemoe co 2—-3-ro g0 7-10-ro JgHSA JKU3HU yBEJIMYCHHUE
KOHIICHTpAallMU OWIMpyOMHA, B OCHOBHOM 3a CYET HENPSIMOIo, CBS3aHO C (DYHKIIMOHAJIBLHOU
HE/JIOCTaTOYHOCThIO ~ IE€YeHHW, B  YACTHOCTH, MaJoOd  aKTUBHOCTBIO  QepmeHTa  yud-
TIIIOKYPOHHITpaHC(epa3bl, HEOOXOIUMOT0 AJIsi 00pa30BaHUS MPSIMOTO OMITMPYyOUHA.

I'emonumuueckan yncenmyxa (HaAIICUCHOYHAs) — YCULCHUE 2eMOU3A IPUMPOYUNOE, ITO
MPUBOANUT K YCHJIEHHOMY OOpa30BaHMIO HEKOHBIOTUPOBAHHOTO OMWJIMPYOHMHA, TaK Kak IEeYeHb HE
YCIIEBAET €ro CBSI3bIBATH.

ITapenxumamosnan sncenmyxa (NCUCHOUHAS) — HApYuleHUue GYHKYUU NEUEHOUHBIX KIEMOK.
MoxeT ObITh BbI3BaHA TAK)KE HACIECACTBEHHO OOYCIIOBICHHBIMH Je(eKTaMu B Mpolleccax TpaHC-
nopTa OmmupyOuHa 1 00pa30BaHUs TUTIIOKYPOHU A OMIIMpYyOrHA.

Mexanuueckasn sycenmyxa (00TypallMOHHAs, TOANICYCHOUYHAS ) — 3A0EPAHCKA OMMOKA HCeNUU.
Bo3nukaeT npu nepenoJTHeHNH KEeTYHbBIX IMyTel BCIESICTBHE 3aKYIIOPKH, pa3pbiBa UX M MOCIEAYIO-
IIET0 NePeXo1a KEIIU B KPOBb.

TspKecTh )KeATyXHu OOBIYHO COOTBETCTBYET YPOBHIO OmnnpyonHemun. [IpuHATO cUMTaTh, 4YTO
KENTyXa MPOTEKAeT B JICTKOW (opMe, ecili coJepaHue OWmMpyOnHa B Iuia3me (CHIBOPOTKE) HE
MpeBbIIIaeT 85 MKMOJB/JI; YpOBEHb €ro 86—169 MKMOJIB/JI CBUJIETENBCTBYET O CPEIHETSKEIION, a
cBbiiie 170 MKMOJIB/T — O TsKeNol (hopMe KENTYXH.

BriBoa:

Iloonucs npenooasamens:

27. IEPEYEHB BOITPOCOB JJIA ITIOAT'OTOBKH K KOJIVIOKBUYMY 110 TEMAM:
«I'OPMOHBI, BUOXUMMUSA TIEYEHU»

=

CgoiicTBa TOpMOHOB. OCOOEHHOCTH OMOJIOTHYECKOTO JEHCTBHUS.

Penenitopbl k ropMoHaMm, KiaccuuKaius, CTpoeHue MeMOPaHHBIX PELENTOPOB.

3. G-0Oenku, UX pojb B MEXaHU3ME JIEHCTBHS TOPMOHOB, CBSI3BIBAIOLINXCS C MEMOpPaHHBIMH
pelenTopamH.

4. Tlepeuncnutb 3¢ (heKTOpHbIE CUCTEMBl U BTOPUYHbIE MTOCPEIHUKU MPOBEICHHSI TOPMOHAIIb-

HOTO CUTHaJIa B KJIETKY. MeXaHu3Mbl 00pa30BaHUs BTOPUYHBIX TOCPEITHUKOB.

Posb kanblius B MEXaHU3Me Tiepeiadyl TOPMOHAIBHOTO CUTHAA.

6. PacTBOpmMas u MeMOpaHOCBsI3aHHAsI T'yaHWIJIATIINKIIA3bl, MEXaHU3M aKTUBAIIUH, pealTU3aIus
s dexTa.

7. 3HaTh KOHKpETHBIE MEXaHU3MBI MPOBEACHUS CHTHAJAa B KJIETKY U B CaMoOil KJIETKE [0
HacTyIuieHus: MeTabonuueckoro 3¢ ¢pexra. MexaHu3Mbl yCUIIEHUSI TOPMOHAIBHOTO CUTHAJA
B KJIETKE.

8. T'opmoHBI — OeJIKM: MPOCTBhIE U CIOXKHBIE. MecTo 00pa3oBaHMs, PUMEP MOJEKYISPHOTO

JNEUCTBUS.

N

o

123



10.
11.
12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

I"'opMOHBI — NPOU3BOJHBIE AMUHOKHUCIOT. MecTo 00pa3oBaHusl, MEXaHU3MbI MOJIEKYJISIPHO-
ro JeHCTBHUIL.

OO1u11e NpUHIUIIBI CHHTE3a TOPMOHOB O€JIKOBO-TIENTHIHOW IPUPOIBI.

OO1u1re MPUHIUIBI CHHTE3a TOPMOHOB CTEPOHIHONW TPUPOIBI.

Bazonpecun, Mecto cuHTe3a U cekpeluu. XumMudyeckast npupoja. THUIbl penentopos Ba3o-
IIPECCHHA U BHYTPUKJIETOUHBIE CUCTEMBI IIEPEAYN TOPMOHAIBHOTO CUTHAIA OT 3THUX peLel-
TOpOB. MexaHM3M NMPOBEJECHMs CUTHaJla 0 HACTYIUIEHUs] MeTaboaudeckoro 3dexra. Bnu-
sHUE Ha MeTabonu3M u (QyHKIMM B opranuzMe. Hecaxapublii quabeT (MpUYMHBI pa3BUTHS,
CHUMIITOMBI, JICUCHHE).

CoMaToTpOIUH: peLenTop coMaTOTPONIMHA, MeXaHnu3M IPOBEIACHMs CUTHAJIA 10 HACTYILJIe-
HUs Metabonmdeckoro 3¢ dekra, opraHpl-MULICHH, BIUsSHHE Ha MeTabonusM. [latomorus,
CBsI3aHHAas C TOPMOHOM pocTa (M30BITOK M HEIOCTaTOYHOCTh TOPMOHA).

WNonconepxaiiue TOpMOHBI IIMUTOBUIHON JKeje3bl. XUMHUYECKas NPUPOJA, OCOOEHHOCTH
CHHTE€3a, MEXaHU3M IPOBEJCHMsI CHUIHAJa 10 HACTYIUIEHUs MeTaboauueckoro 3¢dekra,
BJIMSIHUE Ha KOHKPETHbIE METa00IMYECKHE TYTH.

I'mokaron. Xumuueckas NpUpoJa, MECTO CHUHTE3a, MEXaHW3M IIPOBEIEHUS CUTHAJA 0
HACTYIUICHHS] METa0OIMIecKoro Y ¢eKTa, BIUIHNE Ha METaO0IM3M YIIIEBOIOB U JIUIIHIOB.
3HaTh KOHKPETHbIE CXEMbl META0OINUECKUX MTPOLIECCOB.

I'opMOHBI MO3roBOro BelLIECTBa HAANOYEYHUKOB. XHUMHUYECKas MPHUPOJA, CXeMa CHUHTE3a,
MEXaHU3M MPOBEJICHHsI CUTHAJIA JI0 HACTYyIJIeHUs MeTaboaudeckoro 3¢ dexra.

I'opMOHBI KOpBI HAAIOYEUHUKOB: TIIOKO- 1 MUHEPAJIOKOPTUKOUIBI. XUMHUYECKasl IIPUPOJIA,
0COOEHHOCTH CTPOCHHS PELENTOPOB, MEXAHW3M IPOBENEHHUS CUTHAJTA 0 HACTYIUICHUS Me-
Tabosmmueckoro 3 dekra, BIUSHIE HA METa0OTH3M.

WHucynun. XuMuueckas npupoja, 0COOEHHOCTU CUHTE3a, CTPOEHHUE PELENITOPOB, MEXaHU3M
IIPOBE/ICHUS] CUTHAJla 10 HACTYIUIeHUs Merabonndeckoro >¢gdexra. BausHue Ha merabdo-
JIU3M YIJIEBOJIOB, JIUIKUJOB, OEIKOB. 3HATh KOHKPETHBIE CXEMbl METAa0OIMYECKUX IMpOLIEC-
COB.

[TosioBBIE TOPMOHBI, XUMUYECKAs! IPUPOA, OCOOEHHOCTH CTPOEHHS PELIETITOPOB, MEXaHU3M
IIPOBE/ICHUs CUTHAJIA 10 HACTYIUIEHUsI MeTabosndyeckoro 3¢ dexra.

Caxapunslit tuaber. Hapymenns oOMeHa yriaeBoJ0B, OMOXUMUYECKast JHarHOCTHKA, TUArHO-
CTHYECKOE 3HAYCHHE TTIMKEMUUYECKHUX KPUBBIX IPU CaXapHOW Harpyske.

Caxaphblil [uabeT: MeXaHU3M KETOHEMHUH M HapylIeHHe peakluil ITUKO3WInpoBaHus. Me-
Ta0OJIU3M TJIIOKO3bl B MHCYJIMHHE3aBUCUMBIX TKaHSAX. BoccTaHOBUTENBHBIM MyTh OOMEHa
TJIFOKO3bI, €r0 poJib B HOPME U IIPU caXxapHOM Jualere.

[leuens kak ry1aBHBIA Opral roMeocraza. yHKINY [EYECHH.

Posnb neuenu B oOMeHe yriieBo10B. 3HaTh KOHKPETHBIE CXEMbl METAO0INYECKHX MPOIIECCOB.
MexaHu3M runepaakTaTeMUd U TUIIOTIMKEMHH MIPH aJIKOTOJIbHOM TOKCUKO3€.

Poinb neuenu B oOMeHe 0enKoB. 3HaTh KOHKPETHBIE CXEMbI METAO0INYECKHUX MPOLIECCOB.
Ponw nedyenn B oOMeHe munuaoB. MexaHW3Mbl Pa3BUTHS KUPOBON MHOWIBTPAIIUN U JIeTe-
Hepaluy NeyeHu (B TOM YKCiIe MPU AIKOTroJIn3Me). 3HaTh KOHKPETHBIE CXeMbl MeTabonnye-
CKHUX IIPOLIECCOB.

AnTuTOKCHYECKass (QyHKIMs mneueHu. OOe3BpekrMBaHHWE B MEUEHU TOKCHYHBIX BEIECTB,
HOpPMAaJIBHBIX METa0O0JINTOB, JIEKAPCTBEHHBIX MPENapaToB.

Ponb nedenu B nUrMeHTHOM oOMeHe. buocuHTe3 reMonpoTeHOB U €ro perynsauus. Pacman
remorio6uHa B kierkax POC. Merabonu3M xemdHbIx mUrmMeHToB. [lophupun.

Kentyxu. IIpnunHbl BO3HUKHOBEHNA. MeXaHU3MbI Pa3BUTHS MMATOJIOTUYECKUX U3MEHEHMM.
JIaGopaTopHasi IMarHOCTHKA.

broxumuyueckue MeTo bl JMAarHOCTUKY 3a00JIEBaHUM MTEYEHU.
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28. TEMA: ®U3NKO-XUMHWUYECKHUE CBOMCTBA KPOBU. BY®EPHBIE CBOVCTBA
CBIBOPOTKH. OIIPEAEJIEHUE HIEJIOYHOT O 3AITACA KPOBU U
XJIOPHUJ0B

AKTYaJIbHOCTbH T€MbI

XUMHUYECKUI COCTaB KPOBU B OIPECIICHHON CTETIEHU OTPAXKaeT COCTOSTHIE OOMEHA BEIIECTB
B opranusMe. Pasnnunble 3a0051€BaHUS COIPOBOXKIAIOTCS U3MEHEHUEM COJEp)KAaHUSA B KPOBU TeX
WJIN UHBIX BCHICCTB. brnoxuMmmueckuii aHamm3 KpOBH MMPOBOAUTCA C LCJIBIO JUAIHOCTUKU U I[I/I(l)(i)e-
PEHLIMAIBHOM JUArHOCTHKY 3a00J€BaHUM, YCTAHOBIIEHUS NPOrHO3a OO0JIE3HU U OLIEHKU 3P PEeKTHB-
HOCTHU MPOBOAUMOTI'O JICUCHUA. Ha 3austuun CTYACHTHI PAaCCMATPUBAIOT OCHOBHBIC IMMOKA3aTCIIN 6uo-
XMMHYECKOTO aHaJIM3a KPOBH, 3aKPEIUIAA 3HAHMSI O IPOUCX0XKICHUH BEIIECTB KPOBU.

Iean 3ansaTHA

N3yunth QU3NKO-XUMHUYECKUE CBOMCTBA KPOBHU, 3aKPEMUTh 3HAHUS O MPOUCXOXKIACHUU KOM-
MMOHCHTOB TUTa3Mbl KPOBH M WX (DH3UOJOTHYECKUX KOHICHTpAIUAX, Oy(hepHBIX crcTeMax KpOBH,
CTpOEHMU U (DYHKIIMOHHWPOBAHUU T'eMOTJIOOMHA, TPAHCIIOPTE ra3oB KPOBHIO M MEXaHHW3MaX Pa3BUTHUS
THITOKCHH, JMarHOCTUYECKOM 3HAYCHUH Har00JIee BAXKHBIX OMOXUMHUHYCCKUX KOMITOHCHTOB KPOBH.

TpeGoBanus K HCXOAHOMY YPOBHIO 3HAHMIA

s nonnoco yceoenus memol He0OX00UMO NOBMOPUMb U3:

—  obwel xumuu:

* OCMOTHYECKOE M OHKOTHYECKOE JIaBJICHHE, BOJOPOJHBIN IMoKa3aTenb, pH kpoBu, Oydep-
HBIE CUCTEMBI, TATPOMETPUUECKIE METO/IbI AaHATTN3A;

—  OuoopzanuuecKoll Xumuu:

* CTPOCHHE M CBOMCTBA reéMOIJIO0MHA;

— HOpManbHOU Pusuonozuu:

* reMoryioouH ((pyHKIMH, TPOU3BOIHBIE U aHOMaJIbHbIE (POPMBI), OOIIHI aHaTIN3 KPOBH;
" anuz03 U alKayos;

—  Ouo02UYeCKOU XumMuu:

* CTPYKTypHas opraHusanus 0eiaKoB, kiaccudukanus O6eiIKoB;

* 0cOOEHHOCTH MeTaboIu3Ma SPUTPOLIUTOB;

* myTu ucnosb3oBanud Oz B KieTkax; mytu odpaszoBanus CO2 B Ki1eTkax

I_I.]'[ﬂ NMPOBECPKHU UCXOTHOI'0O YPOBHHA 3HAHUM BBLINOJHUTE cJIeayrmue 3ajanns.

3aoanue 1. HepoctaTo4HOCTh KakUX (PEPMEHTOB 3PUTPOLIUTOB COMPOBOXKIAETCS UX TEMOIU30M?
A. T'moko30-6-pocdatnernaporenassl. b, [IupyBaTkuHa3zbl.
B. ITupyBataeruaporesassl. I'. U3omutparneruaporenassl. [, ApruHassl.

3aoanue 2. B KpoBU HOBOPOXKIEHHOI'O C YETKO BBIPAKEHHOW CHHIOIIHOCTHIO HOCOTYOHOTO
TPEyrojibHUKa OOHapy»KeH IOBBIIICHHBIH YPOBEHb aHOMAJIBHOTO I'€MOIIOOMHA C BaJICHTHOCTBIO
xenes3a 37, Kak Ha3bIBAaeTCs 3TOT aHOMAJIBHBIN TeMOrIo0nH?

A. Metremornodun.  b. KapOokcuremornobun.  B. Oxcuremorno6us.

I'. Kaporemorno6un. 1. 'emorioous S.

3aodanue 3. B cxeme MeTaboam3Ma SpUTPOLIUTOB (CM. HUKE) YKAKUTE:

A. ®epmeHTbl, 0o0o03HaueHHble HHdpamu 1, 2 u 1. 1. (6apuanmer omeemos. 6-pocdo-
(bpyKTOKHMHA3a, TeKCOKMHA3a, MHUPYBAaTKWHA3a, ajbjosia3a A, TIyTaTHOHIEPOKCH/Ia3a, TIIyTaTHOH-
penykTasa, TpruozodochaTruzomepasa, rimoko30-6-pocharaernnporenasa, audocdoriuneparmyTa-
3a, 6-pocdormrokonareruaporeHasa, pocdorekconsomepasa, pochornumeparkunasa, TIuIepaTb-
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nerunadocdaraeruiporeHasa, Karauasza, CylepoKCHUANNCMYTa3a, JaKTaTAECTHAPOreHaza, MeTreMo-
rITOOMHPEYKTa3a).

B. Kodepmentsl, 0603naueHuble OykBamu A, b (éapuanmor omeemos: HALT, HAJIDY).

B. Peaknun, o6ecnieunBaroniue sputpouutel ATO.

I'. TIpouece, obecneunsaromuii spurporutsl HAJIOHH' J[. ®epMeHTsl aHTHOKCHIAHTHON
3aIUTHI.

E. Annocrepuueckuil peryasTop, CHUKAIOUINI CPOJICTBO reMOrIo0MHa K KUCIOPOY.

ATO
\f
I'mroxo3a I'nroxo30-6-¢ocdar 0,
I'ssr 2H20
9
®DpykT030-6-Pocdar
21'SH H>20,
AT® s
10 r
11 Pu6030-5-ocdar
®pyxT030-1,6-mudochar
I " \ AK nAK
12
I'munepansaerun-3-pocdar —P DA
CynepokcuHbli aHUOH-
b meTHB 6 4——\/> panmian Oz »>— 2
13 X /*
+ BH: Hs (Fe?*) Monekyna O3 \
2H*
1,3-Iucocdormumepar
> » 2,3-Jludochormuuepar
17
14
ATO
3-dochormuiepar B
ATO BH>
16 4

3 ) J
—> —»  Jlakrar
dochoeHonmHpyBaT [IBK <

MeTabomu3M 3pUTPOITUTOB.
AK — ackopbunOBas kuciota, 1AK — neruapoackopOUHOBasT KUCIIOTA,
A,B — xobepmentsr; AH2, BH2— BoccTaHOBIIEHHBIE KODEPMEHTHI.

HpCIGLUleOCI’nb peweHuﬁ npoeepbnie, conocmaeue ux ¢ omeemamul.

Bonpocs! nuis1 06cyxneHust

1. Xumunyeckuil coctaB Iu1a3mMbl KpoBH ((hHU3HOJIOTHUECKHE KOHIEHTpaluu Haubosee Bax-
HBIX KOMIIOHEHTOB IIIa3Mbl KPOBH M UX NPOUCXOXKJEeHHUE). buoxuMuieckuil aHanus3 KpoBU U €ro
3HAa4YCHUE B XapaKTEPUCTUKE COCTOSHUS 3I0POBBS YEIOBEKA.

2. Baxuelimme OydepHble cucTeMbl KpoBU: OMKapOOHaTHast, reMorao0uHoBasi, ¢pocdarHas,
OenkoBas (KOMIIOHEHTbI M MX COOTHOILEHHE, MEXaHU3M JEeHCTBUS, eMKOCTb). IIpencraBienue o
HapYIIEHUSIX KUCIIOTHO-OCHOBHOTO COCTOSIHUSA (aLlU03, aJIKaJ03).
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3. benku sputponutoB. CTpoeHHE TeMOTrI00MHa, reMa, TII00MHA; Pa3HOBUIHOCTH (HOPMaslb-

HBIC 1 aHOMaJIBHI:IG) 1 IPOU3BOJHBIC reMorioOuHa.

4. JlpixatenbHast GyHKIUS KPOBU. DPUTPOLUTHI KaK TJIABHBIM YYaCTHUK TPaHCIOpPTa ra3oB

OcHoBHAas

KpPOBBIO (POJIb TeMOTIOONHA 1 KapOaHTHIpa3kl). OOpaTuMoe CBSI3BIBAHUE KHCIIOPOJIA U YTIIEKUCIIO-
ro ra3a Kak Croco0 TpaHCIOpTUPOBKU (MexaHu3Mbl cBsizbiBaHus CO2 u Oz ¢ reMoriioOnHOM, KO-
OTIEpaTHBHOE B3aUMOJICHCTBUE CYOBEIUHUI] TEeMOTJIOOWHA, PETYISAIUs HACBIIICHHS TeMOTJI00rnHA
KHCJIOPOJIOM U Jucconuanuu okcuremorioobuna (pH, 2,3-nmudochornumepar, remneparypa)). ['u-

MOKCHs, (POPMBbI, MEXaHU3MBI Pa3BUTHSI.
JlutepaTypa JJis IOATOTOBKH

1. Buonocuueckas xumus / B. K. KyxTta [u np.]. Mocksa : birom ; Musck : Acap, 2008. C. 549 — 551, 585-598.

2. Buonoeuueckas xumus / A. J1. Taranoswd [u ap.]. Musck : Beir. mk., 2013. C. 376-395, 521-541.

3. Koncnexm nexumii.

JonoaHurenbHast

1. Mappu, P. buoxumus genoBeka : yue0. : B 2 1. / P. Mappu [u np.] / mep. ¢ aari. Mocksa : Mup, 1993. T. 1. C.

3aganus 1J151 CAMOCTOATEILHON padoThI

3aoanue 1. TloBTopuTe M 3aNIOMHATE OMOXMMHYECKHUE KOHCTAHTHI KpoBH (Tab:. 1).

HeKOTopble OHoXMMHUYECKHE KOHCTAHTDI KpoBH

ITnoTHOCTH KpOBH (LIETBHOI) 1,05-1,06

pH 7,37-7,44
OcMoTHYECKOE JaBIEHHE 7,6-8,1 atm
OHKOTHYECKOE TaBJIEHUE 0,03-0,04 atm
['mrok03a mma3mel (CBIBOPOTKH) 3,9-6,1 MMoITB/NT
OO0111He TUITHIBL 3,5-6,5 r/n

TpuanuaTIUIEPOITHI 0,85-2,0 Mmmoab/1
Xousecrepon 3,9-6,2 MMoIIB/1T
OO0mmii 6ETOK CHIBOPOTKU 65-85 r/n
AnpOyMuH 35-50 r/n
['mo0yarHbI 20-35 r/n
®ubpuHOreH 24 1/n

OcTaTo4HbIN a30T MIIA3MbI (CBIBOPOTKH)

14,3-25 mMone/n

MoueBrHa 11a3Mbl (CHIBOPOTKH)

2,5-8,3 MMOJIB/IT

AMMHaK KpoBu

6—65 MKMOJIb/1

MoueBas KuCIIoTa: MYKYHUHBI

0,20-0,42 MmouIB/1

JKEHIIIMHBI 0,12-0,34
['eMOr00MH KPOBU: MY>KUMHBI 130-170 r/n
YKCHITIHBI 120-150 r/n
BunupyOun nia3msl (CBIBOPOTKH): OOLIHIA 8,5-20,5 MKkMonB/1
npsiMOi 2,2-5,1 MKMOITB/T
HEnpsIMO 1,7-17,1 MKkMoOnb/1

Na* B miazme

130—-150 mmob/1

K* B ma3zme

3,5-5,6 Mmmoab/n

Ca?" B mnasme (06mwiA)

2,2—2,7 MMOJIIB/TI

Tabnuya 1

1.1. TTosicHUTE TPOUCXOXKICHIE XUMUYIECKIX KOMITOHEHTOB KPOBH 1 X OMOJIOTUYECKYIO POJIb.

3aoanue 2. 3HaiiTe MexaHU3M (QYHKIMOHUPOBaHUS Oy(depHBIX CHUCTEM KpOBH. YMeiTe
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3aoanue 3.

3.1. Kakue U3 npuBeICHHBIX YTBEP)KICHUN XapaKTepU3yIOT reMOTJI00MH yenoBeka?

A. I'eMoryIo0MH B3pOCIIOro YejnoBeKa MpeacTaBiseT co00i cMech, COCTOSLIYIO U3 TeMOorJIo-
ouna A (96-98%), remornobuna Az (2—3%) u remorsioouna F (0,2-1%).

b. 'emornoOun A COAEPKUT IO ABE IENH o U f3.

B. 'emornoOuH A2 COAEPKUT I10 IBE O- U IBE O-TICTIH.

I'. 'emorsiobun F comepxut no zBe 1enu o u y.

J1. OMOpHroHaNbHBINA TeMorioOuH (remMorinobun P) Bxirouaer B ce0st Tpu QpakLuu: TreMOTriio-
oun I'oep | ({262), remoriooun ['osep Il (02€2) 1 remoriobun [optaens (£2y2).

3.2. Kakue u3 crneayromux yTBepKICHHA 0 CTPYKTYpe TeMOriio0nHa BEPHBI?

A. Monekyia OCHOBHOI'O I'eéMOIJI00MHa B3pOCIOro YeloBeKa COCTOUT M3 JABYX HMIEHTUYHBIX
0-CyOBETMHUII U IBYX UICHTHYHBIX [-CyObEIHHHUL.

b. Cy0Gbenununa (mporoMep) IeMOIIOOMHAa COCTOMT W3 OJHOW NOJIMIENTHIHOW Ienu
(rmobuHa) U rema.

B. I'eM — 3T0 KOMIIJIEKC MPOTONOP(PUPHHA CO CBA3AHHBIM B €T0 LIEHTPE aTOMOM JKeJe3a.

I'. XKene3o remoriiobnHa ocTaercsi ABYXBAJICHTHHIM HE3aBUCUMO OT IPUCOCAUHEHMS WU
OTJau KUCIIOPOJIa.

J1. B Mosekysie reMoriio6una MMErTCs HeHTpsI i cBsasbiBanus Oz, CO2, mpotonos (HY) u
2,3-nudocdoraunepara.

3.3. Kakue w3 creayromux yTBEP)KICHHH O B3aMMOJCHCTBHH KHCIOPOJAa W TEMOTJIOOWHA
BEpHBI?

A. Kucnopos cCBA3BIBaETCS C MOJIEKYJION reMOrJIO0MHA KOOIIEPaTUBHO.

b. Kucnopos cBsizbIBaeTcs ¢ xele3oM reMa reMorjioouHa.

B. Yriekucnplii ra3 yMEeHBIIAET CPOJCTBO TEMOTIIOONHA K KUCIIOPOTY.

I'. CpoactBo remoriioOuHa K KMCIOPOy YBEIMYUBAeTCs Ipy noHmxeHud pH 1 Hao6opoT.

J. Oxuch yriepoja, MHAHUABI KOHKYPUPYIOT C KHCIOPOJIOM 32 MECTO CBS3BIBAHUSI B TeMe
reMOorjIo0HHa.

3.4. Yxaxure ommbouHOe yTBepxkaeHue 0 2,3 -mudocdormunepate (2,3-ADPIK):

A. TIpeobnanatomuii opranndeckuii pocdar B 3pUTpOLIUTAX.

b. [IpomeXyTO4HBINA NPOAYKT MNIMKOJIUTHYIECKOTO ITYyTH.

B. B sputpouurax HaxoAuTCs B KOHLEHTPALMSAX NMPHOIM3UTEIbHO HKBHUBAJIEHTHBIX T'€MO-
TJIOOUHY.

I'. Monekyna reMorio01Ha cBs3bIBa€T YeThlpe MoJieKysl 2,3-JIPI'K.

. Crabwmsupyer ne30KcHPopMy TreMOriIo0uHa, CHOCOOCTBYS IEpexoay KHCIOpoaa B
TKaHHU.

HpLIGMJleOCmb peweuuﬁ npoeepvnie, conocmaesue ux ¢ omeemamul.

IIpoBepbTe Bamuy 3HaHUSA (CAMOKOHTPOJIb YCBOCHHS T€MbI)

3aoanue 1. OnpeneneHne KOMIIOHEHTOB Kakoi Oy(hepHOil cucTeMbl KPOBH MCIIONB3YETCS IS
JMAarHOCTHKHU PAaCCTPONCTB KUCIOTHO-OCHOBHOTO PAaBHOBECHS?

A. bukap6oHaTHO# (ruapoKapOOHATHOM). b. ®ocdarnoii.

B. I'emorsioOnHOBOM. I'. OxcureMorioONHOBOM.

/1. benkoBoM.

3aoanue 2. PazBuTHe METTEMOTJIOOMHEMHUN MOXKET OBITH 00YCIIOBIICHO:

A. OTpaBieHHeM OKUCTUTENSIMU (HUTPUTHI, HUTPAThI, HUTPO30COSAMHEHUSI, OPOMUIBI U JIp.).
b. Hu3zkum napuuanbHbIM JJaBIIEHUEM KUCIOPOIA.

B. HacnenctBeHHBIM Neh€KTOM METTEMOTIIOOMHPEIYKTA3HI.

I'. AnomanbHO# Gopmoii remornodbuna (M-remorio0uH u ap.).

J1. BeicokuM napiuanbHbIM JAaBJIEHUEM YTIIEKHUCIIOro ras3a.
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3aoanue 3. a-Tanaccemust XapakTepU3yeTCs:

A. Hapyiiennem cuHTe3a o-11€Iu. b. Hapymenuem cunTe3a -memnu.

B. Ycunenuem cunresa B- u y-mienei. I'. ITosiBnenreMm B kpoBu remoriobuna H (Ba).
J1. TTosiBieHreM B KpoBU remorioouna baprca (ys).

3aoanue 4. B-Tanaccemus XxapakTepu3yeTcs:

A. Hapymienuem cuHTe3a 0-1ETH. b. Hapymenunem cunTesa B-enmu.

B. IlosiBnenuem B kpoBH remoriiobnna Kenus (cogepxut y- u B-1ienu Hapsay C O-IETsiMu).

I'. VBenuueHnuem coepkaHust B KpoBH reMoriioouna F (02y2).

J1. YBenn4eHHueM CoIepKaHusl B KpOBH reMOTiIo0uHa A2 (0202).

OTBeTHI K pelieHUuI0 3aJaHuil

Jna camonpogepku ucxo0no2o ypoeHsa 3HAHULL:

1-A,B;2-A; 3.b: A-HAJI®*, b - HAI"; B: pochornuneparkunasuas (14) u nupysar-
kuHa3Has (15) peakuuwm; I': meaTozodocdaTbiii myTh; Jl: CynepokCHUaAaucMyTasa, KaTaiasa, riayTa-
TUOHIEPOKCHUAa3a, rmyTatuonpenykrasa; E: 2,3-nmudocdornuuepar;.

Jlna camocmoamenvhou padomel:

31-A,b,B, T, /. 32-A,b,B, I, 1. 33-A,b,B, A 34-T.

JlabopaTopnasi pa6ora (60 MUHYT)
HNHcTpyKIMA K MPAKTHYECKOMY 3aHITHIO

PaGora 1. Byghepnsie ceoiicmea cvi6opomku Kposu

B cpiBopoTKe KpoBH (DYHKIHOHHPYIOT OMKapOoHaTHas, OenkoBas U QocdarHas OydepHbie
CUCTEMBI.

Ipunyun memooa. Turpyrot 0,11 pactBopom HCI 1 mi ceiBopotku kpoBu (1-s mpobupka) u
1 M1 Bozwl (2-1 mpoOupka) o UHAUKATOpy OpomMdeHoToBOMY cuHeMy (1o 1 Karie B Kaxayro Mmpo-
OUpKy) 10 KenToi okpacku. CpaBHUBAIOT pe3yJabTaThl TUTPOBAHUS.

PesyabTarsl: Vi= Vo=

BriBOa:

Pab6ota 2. Tumpomempuueckuit memoo onpeoenenus uie104Ho20 3anaca Kposu

KonnuectBo Bcex OCHOBaHMN KpOBH, B TOM UHCJIE CBSI3aHHBIX C TIe€MOIJIO0MHOM,
0003HayaeTcsl LIEIOYHBIM 3allacoM LETbHOM KpOBHU. DTa BEMYMHA HE COOTBETCTBYET PE3EPBHOM
IIEJIOYHOCTH KPOBH, T. €. KOJIMUYECTBY XUMUYECKU CBA3AHHOM IJIa3MOM yriieKUcaoThl pu 40 MM ee
HaIpsDKEHNUs, a BCerJa 3HaYUTENbHO IIPEBBIIIACT €€.

Ipunyun memooa. K uenbHO#M KpoBH 100aBJISIOT 3aBe1oMo Oosbiee koaumuectBo HCI, koTo-
past HeWTpaau3yeT Bce IMIeI0YHbIe KOMITOHEHTHI. VI30BITOK KUCIOTHI OTTUTPOBBIBAIOT IIET0YbI0, 3a-
KaH4MBas TUTPOBAHME B TOYKE 3KBHMBaNeHTHOCTH nIpu pH = 5,0. D10 3Hauenue pH coorBeTcTBYyeET
M302JIEKTPUYECKUM TOYKaM OCHOBHBIX OENTKOB KpOBU — aJIbOyMHHA, TI00yIMHA U rio0uHa. B cpe-
ne, OM3KON K M30JICKTPHYECKOW TOYKe, OCIKM HEYCTOWMYMBBI M JIETKO BBIMAIAIOT B 0caaoK. [lo-
TOMY O KOHIIe TUTPOBaHMS CYIIT 1O NOMYTHEHHIO PAacTBOpAa M BBHIMAJCHHUIO XJIOMbEB Oe€lKa.
OOBIYHO OKOHYAHHWE PEaAKIUHU (IOMYTHEHHUE) MTPOUCXOIUT PE3KO C T0OABICHUEM OHOW Karuid Iie-
noun. lllenouHoii 3amac KpoBM BhIpaXKarOT B MUJUIMIKBUBAJIEHTAX LIEJIOUYM U COOTBETCTBYET KOJIU-
4eCTBY CBsA3aHHOI ocHoBanusMU KpoBu HCI| B mepecuere Ha ouH JUTP KpoBH. DUMOIOTHYECKUE
npezensl KonebaHui menovyHoro 3amnaca kpoBu — 100—115 mMakB/m.

Xoo pabomer. K 10 M 0,015 HCI no6apnsiror 0,2 M1 KpOBH | TINATEIBHO MEPEMEIIHBAIOT.
ITpo3paunsiii Oypslit pacTBop THTpYIOT U3 MuKpooropetku 0,1 NaOH no pesko HacTymaromiero
noMyTHeHHUSI. OTMEYarOT KOJIMYECTBO MIEI0YH, TOMIE IIee Ha TUTpoBanue. V(M) = .
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[IlemouHoOM 3amac KPOBH PACCUYUTHIBAIOT 1O (hOpMYyIIE:
X (makB/m)=(1-Vr)-0,1-1000/0,2,

rae 1 — xomuuectBo HCI, B3sToi Ui aHanu3a u BeipaxkenHoi B 0,1H KoHUEHTpanuu, Mi; Vi —
00BEM IIEIOYH, U3PACXOAOBAHHBIN Ha TUTpoBaHHUE, M, 0,1 — KOIMYECTBO MIKB B 1 MII IIenouwu,
0,2 — KOIMYECTBO KPOBH, B3ATOE JJIs aHanu3a, Mi; 1000 — 1 auTp KpoBH.

Pesyabrarel: V7=

Pacuér:

BriBoa:

Pa6ota 3. Koauuecmeennoe onpeoenenue xnopuooe ¢ kpoeu no Jlesuncony

XJ0p HAaXOAWUTCS B OpraHU3ME B OCHOBHOM B MOHM3HMPOBAaHHOW (opme. XIJIOpUA-UOH —
IJIaBHBI BHEKJIETOUHBIH aHHMOH. AHHMOHBI XJOpa — Hambosee BaXKHbIE OCMOTHYECKHU AKTHUBHBIE
KOMITOHEHTBI KPOBH, JIUM(BbI, CIMHHOMO3T0BOM xuakoctu. Cozaepikanue Xijiopa (XJI0pua-HOHOB) B
CBIBOPOTKE KPOBU IPAKTUYECKHU 3J0POBBIX B3pOCIbIX Jtofel cocraBiser 95-105 mmons/n. B
IUTa3Me M CHIBOPOTKE KPOBHU I'PYIHBIX JETEH KOHIICHTpALUs XJIOPUI-HOHOB B HopMe paBHa 80-140
MMOJIB/I.

Ilpunyun memooa. APreHTOMETPUYECKUN OCAJOUYHBI METOJ OCHOBAaH Ha CIOCOOHOCTH
HOHOB cepedpa 00pa30BbIBaTh C HOHAMU XJIOpA HEPACTBOPHMBIE CoIH. KoauuecTBo ocakaaromero
BeniecTBa (AGNO3) SKBUBaJIEHTHO COIEPKAHUIO XJIOPHUI-UOHOB.

IIpoBOJAT TUTPOBAHUE XJIOPUA-UOHOB KPOBHM a30THOKMCIBIM CEpeOpOM B MPUCYTCTBUU HH-
mukatopa K2CrO4. [To mocTmkeHWH SKBHBAJCHTHOW TOYKH THTPOBAaHUS M30BITOK MOHOB cepedpa
o0pasyer ¢ HHMKATOPOM COCMHEHUE KUPIUYHO-KpacHOro sera (Ag2CrOs).

Xoo pabomul

1. Ocaxngenue 6enkoB KpoBH. B IByx mpobupkax rotoBsT cMeChb pacTBOPOB: 5 M
0,45% ZnSO4 + 1 M 0,11 NaOH. 3arem B 1-to mpoOupky BHOCAT 0,1 MIT CBIBOPOTKH, BO 2-10 (KOH-
TponbHYy10) — 0,1 MI H2Ouuer. [IpoOupku HarpeBatoT 3 MUH Haj miiameHeM cnupTtoBkH. [Tocie 3to-
TO COAECPKUMOE TTPOOUPOK (PUIBTPYIOT B KOJIOOUKH yepe3 BaTy. Ocafok Ha BaTHOM (DMIIBTPE TIPOMBI-
BalOT JIBa pa3a BOJOH (10 3 miI).

2.0caxnenue moHoB xnopa B npucyrctBuu KoCrO4 K dunprpary npuinmBarot
2 xarmu 1-2% pactBopa K2CrOs u Tutpyrot pactBopoM AgNO3 10 U3MEHEHUs KENTOro I[BETa pac-
TBOpPA B KUPIUYHO-KPACHBIH.

Pacuem. N3 obbema (Mn) AQNOs, momeamiero Ha TUTpoBaHUE ombITHOTO pactBopa (Von
(m11)), BeruntaroT 00beM (M) AGNO3z, nomeamnii Ha TUTpoBaHUE KOHTPOJIS (Vionrp (MIT)), M pa3HU-
1y yMHOaroT Ha 0,355, ecnu pe3yapTaT BbIpaxaroT B Mr xsiopa Ha 0,1 mit kpoBu. i1 BeIpaykeHuUs
B MI'% MOJy4YE€HHYIO BEJIMYMHY HYKHO YMHOXUTh Ha 1000. KoapdunueHt nepecuera B eAMHUIBI
CHU(mmomw/m) — 0,282.

C (MMOHB/J'I) = (Von — VKOHTp) 0,355 -1000 0,282,

PesyabTarhl: Vo= Vonr=
Pacuér:

BriBoxa:

Iloonucsy npenooasamens:
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29. TEMA: BEJIKM IIVIA3MbI KPOBU. CUCTEMA CBEPTBIBAHUS KPOBMU.
SJIEKTPO®OPE3 BEJIKOB IIVIA3MbI KPOBU. OIIPEJIEJIEHUE
COJAEPKAHUS KAJIBLIUA B IIJIASME KPOBH

AKTYaJIbHOCTbH T€MbI

Hapsiny ¢ onpenenenuem obuiero 6enka mia3Mbl KPOBU BaXKHOE TMATHOCTUYECKOE 3HAYCHHE
UMEET BBISICHEHHE KOJIMYECTBEHHBIX B3aMMOOTHOIICHHA MEXIY OTIACIBbHBIMU (PaKIUsIMU OEIKOB.
Ha 3aHATHM CTYICHTBI 3HAKOMSTCS C 3JEKTPO(DOPETUUYECKUM pa3JIeJICHHEM OEIKOB CHIBOPOTKHU
KPOBH, TIPOBOJISIT KOJMYECTBCHHYIO OIEHKY MpoTenHorpamm. Tema «['emocra3. Cucrema CBEpTHI-
BaHUs KPOBU» — TPAIUIIMOHHO CIIOKHAS JUIsl CTYACHTOB. [loHMMaHUE MPOIIECCOB CBEPTHIBAHUS
KpOBH U (UOPHHOJIN3a — OCHOBA JJIsl JaJbHEUIIETO0 U3YUEHHS BOIPOCOB AMATHOCTHKH, JICUCHHS,
npouIakTUKH TPOMOO30B (TPOMOOIMOOIHIT) U TEMOPPATHIA.

Iean 3ansaTHA

O3HAKOMUTBLCS C PUHITUIIAMH HCCIICOBAaHUS OCIKOBOTO COCTaBa KPOBH, MOHATH TUArHOCTH-
YECKOE 3HAUYCHUE ONPE/ICIICHHS KOJIMYECTBEHHOT'O COOTHOMICHUS OCTKOBBIX (DPaKIUii U OTACITbHBIX
0enKoB TU1a3Mbl KpoBU. [1omyuuTh mpeAcTaBieHUue 0 MEXaHU3MaX reMocTa3a U M3Y4YUTh (QYHKIHO-
HUPOBAHUE CUCTEMBI CBEPTHIBAHUS KPOBH.

TpeGoBanus K HCXO0AHOMY YPOBHIO 3HAHMI
s nonnozco yceoenuss memvl HeOOXOOUMO NOBMOPUMb U3!

—  obweil xumuu.

*  TUTPOMETPUYECKUE METObI aHAIIN3A,

—  OuoopeanHuYecKoll Xumuu:

*  «uUTpaTHasi KPOBbY;

—  HOpMAanbHOU uzuonocuu:

"  TEeMOCTa3;

—  OU0N02UYeCKOUl XUMUU:

*  (DUBHKO-XUMHUYECKHE CBOMCTBA OEITKOB, METO/IbI pa3/ieieHHs OEIKOB (BbICATTMBAHHE, K-
Tpodope3), KOTUUYECTBEHHOE OTpe/ieieHre Oeka 1mia3Mbl KpOBH;

= (epMeHTHI.

JlJ1si NpOBEPKHU MCXOAHOI0 YPOBHS 3HAHMH OTBETHTE HA CJIEAYIOIIHE BONPOCHI:
1. Yro moHumarot nox reMocrazom? Bunbl remocrasa.
2. Yro Takoe «uMTpaTHasi KPOBb»?

Bonpocs! nu1s1 06cyxneHus

1. benku mia3mbl KpoBU. OCHOBHBIE O€NKOBbIE (DpAKIMU: ATbOYMUHBI, [I00YIUHBI, GUOpH-
HOTeH (coaepxaHue, QyHKIMN); anbOyMUHO-TIO0YINHOBBIM KOA()(PUIIMEHT U ero IMarHoCTUYECKOoe
3Ha4yeHue. buonornyeckas poib U AMarHOCTUYECKOE 3HAUYEHUE HEKOTOPHIX OEJKOB IIa3Mbl KPOBU
(rarrTornioOuH, TpaHcheppHH, IEPYIIOIUIa3MUH, UHTUOUTOPHI TpulicuHa, C-peakTUBHBINA OEJIOK, HH-
TepdepoH, KpUOrI00YINHBI).

2. ®epMeHTHI IIa3Mbl KPOBH (CEKPETOPHBIC, HHIUKATOPHBIE, SKCKPETOpHBIe). J{narnoctuye-
CKO€ 3HAYEeHUE OMpPEeNICHHs] aKTUBHOCTU ()epPMEHTOB IJIa3MbI KPOBH.

3. IlpencraBnenne o remocTase (OmMpeaeieHne, CTPYKTYpHO-() YHKIIHOHATbHBIE KOMITOHEHTHI,
COCYIUCTO-TPOMOOIIMTAPHBIA M KOAryJasIUOHHBIA remocta3). Cucrema CBepThIBaHUS KPOBHU
(pyHKIMOHANbHBIE 3BEHbS U UX Ouosornyeckas poib). [IpencraBieHre o HapymeHUsx (QyHKIHO-
HUPOBAHHUS CUCTEMBI CBEPTHIBAHUS KPOBHU.

4. CaeprpiBaolIas cucteMa (KOMIIOHEHTBI U MX MPOUCXOXKICHHUE), TeMOKOArysus (ompe-
neneHue, ¢a3pl U UX MPOJOJIKHUTEIBHOCTh, HCTOUHUKN TPOMOOIJIaCTUHOB). BHemHMi 1 BHYTpeH-
HUI MEXaHNU3MBbI CBEPThIBAHUS KPOBH.
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5. Buramun K (xuMudeckas npupoja, pa3sHOBUIAHOCTHU, IPUPOAHBIE UCTOYHUKH, POJIb B Ie-
MOKOAryJisiLiun).

6. AHTHMKOAryJisHTHas cucreMa, kiaaccuukanus (pU3HoIorn4eckuX aHTHKOAryJIsiHTOB: Mep-
BUYHBIC U BTOPUYHBIE (IIPEACTAaBUTENH, MeXaHu3M neiictBus). [IpencraBienue 006 MCKYCCTBEHHBIX
AHTUKOATyJITHTaX MPSMOro U HEMPSIMOIo AEHCTBHSL.

7. OuOpHHOIUTHYECKAs cUCTeMa, MeXaHUu3Mbl (hubpuHoim3a. [InasmuHoBas cuctema (KOM-
IIOHEHTBI M UX ITPOUCXOXKICHNUE, MEXaHU3M JIeHCTBUA).

Jluteparypa 1Jisi HOATOTOBKH
OcHoBHas1
1. Buonocuueckas xumusi / B. K. Kyxta [u 1p.]. Mocksa : burom ; Munck : Acap, 2008. C. 551-585.
2. Buonoecuueckas xumus / A. J1. Taranoswd [u ap.]. MusCk : Bemm. mk., 2013. C. 395-402, 521-541.
3. Koncnexm nexkuui.

JlomosiHUTEILHAS
1. MUsanos, E. I1. PykoBoacto mo remoctazuosiorun / E. I1. IBanos. MuHck : benapycs, 1991. 304 c.
2. Bacunvkosa, T. B. MonekynspHble MEXaHU3MbI reMocrtasa: y4e6. mocoodue / T. B. BacuibkoBa. MuHCK :
MI'MU, 1999. 57 c.

3aaHus 171 CAMOCTOSATE/IHLHOM PadoThI

3aoanue 1. Ha3zoBure MHAWKATOpHBIC (EPMEHTHI KPOBU M TMOSCHUTE WX TUATHOCTHYECKOE
3HAYCHHE.

3aoanue 2.

2.1. Hanumure cxemMy BHYTPEHHETO ITyTH CBEPTHIBAHMS KPOBH.

2.2. 3anoMHHTE aKTUBATOPHI pakTopa XaremaHa.

2.3. Ha cxeme BHEIIHEr0 MEXaHW3Ma CBEPTHIBAaHUSA KpPOBU 3aMEHUTE 3HAK BOIpOCa

COOTBETCTBYIOLIUMHU (haKTOPaAMH.
?

d. Vi J—b d. Vlla
\ ?

d.IX 2 —>
@.1Xa- l D11 OuOpUHOreH

?-p.Va—>
Olla—»
l DubpuH S
?2—? —>

®uopuH |

BHemHuii MeXaHU3M CBEePTHIBAHUS KPOBU
3aoanue 3. HazoBute Butamuu K-3aBucrumsbie (pakTOpbl CHCTEMBI CBEPTHIBAHUS KPOBH.

3aoanue 4. YmMeite 00BSICHUTh MEXaHU3M JICHCTBUS OCHOBHBIX (PU3MOJIOTHUECKUX aHTHKOA-
T'YJISIHTOB.

4.1. BriGepute u3 NpUBEACHHBIX (PU3HOIOTHUECKUX aHTUKOATYJISTHTOB!

A. IlepBuunsle. 1. ®ubpus. 4. Ilpoteunsr C u S.
b. Bropuunsle. 2. Aututpom6us Il1. 5. a2-MakpornoOynuH.
3. lenapun. 6. UHruburop myTt TKaHEeBOTO (aKTOpa.

7. IlponykTsl nerpananuu puoOpuHa.
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4.2. OTBeThTE Ha BOIPOC: MTOYEMY Y TOMO3UTOTHBIX HOBOPOXKACHHBIX C MyTalllel IreHa Mmpo-
tenHa C HaOIIOaeTCs paclpoCTpaHEHHBIH TPOMOO3 BHYTPEHHUX OPraHOB (BPOKICHHAs MOJHUE-
HOCHas mmypirypa)?

4.3. OTBeThTE Ha BOMPOC: MOYEMY MPU OAKTEPUATHHBIX HH(EKIUIX, BEI3BAHHBIX HEKOTOPHI-
MU CTPENITOKOKKaMH, HaOmronatoTes 1uGy3Hble KPOBOTCUCHUS?

3aoanue 5. Ha3zoBUTE OpUEHTUPOBOYHBIE TECTHI KOATYJIOIPaMMBbI, XapaKTepU3YIOLIHE!
A. OG1ee cocTosiHUE CBEPTHIBAHUS KPOBH. I'. AHTUKOAryJIIHTHYIO CUCTEMY.
b. Cocrosinne oTaenbHbIX a3 reMOKOaryJIsaIuu. B. ITocTkoarynanuonnyto ¢asy.
N. Cucremy ¢pubpuHOIH3A.

IIpasunbrnocms pewenuii npogepbme, CONOCMABUE UX C OMBEMAMU.
IIpoBepbTe Bamu 3HaHus (CAMOKOHTPOJIb YCBOEHHSI TeMbI)

3aoanue 1. AnbOyMUHBI IJ1a3MbI KPOBU XapaKTEPU3YIOTCS:

A. Xopouieit pacTBOPUMOCTBIO B BOJIE.

b. Monexynspaoit maccoit okoso 70000 [a.

B. Conepxat MHOTO 1MKapOOHOBBIX aMUHOKHUCIIOT.

I'. He ABist0TCS TIIMKONIPOTEMHAMM.

J. Coneprkanue B mia3mMe KpoBU B HOpMe cocTaBisieT 35-50 /.

3aoanue 2. Yxkaxute omMO0YHOE YTBEP)KACHHE. AJIbOYMUHBI TUIa3MbI KPOBH:

A. CHUHTE3UpPYIOTCS B )pUTPOLUTAX.

b. CpaBHUTENBHO OBICTPO OOHOBIISAIOTCS.

B. Urparot BaxXHYI0 poJib B CO3JaHUHU OHKOTHUYECKOTO JaBJICHHUS.

I'. BeimonHst0T poJib OEJIKOBOTO pe3epBa OpraHmusma.

J1. OcyliecTBIsAIOT TPAHCIIOPT META00IUTOB (PKUPHBIX KUCIIOT, OMIMpyOUHA, albI0CTEPOHA,
Ca?") u neKkapCcTBEHHBIX BElIECTB (aHTMOMOTHMKOB, CyMb(GaHUIAMUIOB, CATHIMIATOB, OapOUTypa-
TOB, CEPJICUHBIX TIMKO3UIOB U JIp.).

3aoanue 3. I 100yAMHBI TU1a3Mbl KPOBU XapaKTEPU3YIOTCA:

A. BoiBIIMHCTBO II100YINHOB — INIMKOIPOTEUHBI.

b. meroT 60mb111y10 MOJIEKYIISIPHYIO MACCy B CpPaBHEHUU C aIbOYMUHAMH.

B. MHorue rio0ynuHbl — CpaBHUTENbHO THAPOPOOHBIE OENKH.

I'. BeimmagaroT B 0caiok ToJbK0 B HackiieHHOM pactBope (NH4)2SOa.

J1. ®usnonoruyeckre KOHIEHTPALMH II100yIMHOB B I1a3me kpoBu — 20-35 /.

3aoanue 4. Yxaxute BepHble yTBepKJIeHUs. [ T00YIMHBI MJ1a3Mbl KPOBU:

A. IIpyHUMAIOT y4acTHe B CO3JaHUU T'YMOPAJIIBHOIO HIMMYHHUTETA.

b. OcymiecTBis0T TPAaHCIOPT OPraHUYECKUX BEIECTB (METa0OIMTOB, TOPMOHOB, BATAMHHOB).
B. OcymecTBisiioT TpancHopT katroHoB (Cu?*, Fe®", Mg?" u mp.).

I'. SIBnSAOTCSI MHHTMOMTOPAaMH MPOTEOTUTUYECKUX (PEPMEHTOB.

. UrpatoT BeAyIIyIO pojib B CO3JaHUA OHKOTUYECKOTO JAaBJICHUS.

3aoanue 5. Kakue QyHKIIMH BBITOIHAIOT IPUBEACHHBIE HIKE TTI00YIMHBI KPOBU?

1. llepynormiazmuH. A. YuactByer B Tpancnopre xene3a (Fe®') mo kpoBeHocHOMY
2. TpaucdeppuH. pycay.

3. 0p-MakpornoOynmua.  b. Bexymas posib B TpaHCTIOPTE METU K TKAHSIM.

4. I'anrrornoOuH. B. O6nanaet okcuaa3HoOM aKTHBHOCTHIO.

I'. CBa3bIBaeT U TpaHCHOPTHPYET CBOOOJHBIN IeMOTIo0uH Ij1a3-
MBI B KJIIETKH PETUKYJIOIHIOTEIHS.

. Unarubupyet nporeonuTudyeckre (GepMeHTbl KPOBU (TPUIICHH,
XUMOTPHUIICUH, TPOMOHH, TJIA3MUH, KAJUIMKPEHH).

133



3aoanue 6. Kakue 3 npuBEACHHBIX YTBEPKICHUN XapakTepu3yroT C-peakTUBHBIN O0€T0K?

A. Taet npeuunurat ¢ C-noiucaxapuioM MHEBMOKOKKA.

b. Cocrout u3 6 cyoweaunuil ¢ MmosiekyasipHoit maccoi 23000 [la kaxasi.

B. IToCcTOSIHHO B MJIBIX KOJIMYECTBAX COJEPKUTCS B KPOBHU MPAKTUUECKHU 310POBBIX JIFOJEH.

I Konuentpauus B IUIa3Me€ KpPOBH IIPH BOCHAJICHUM WM HEKPO3€ TKaHEH MOXKET
yBenuuuBarbes B 20-25 pas.

M. SIBnsiercst mapanpoTEeHOM.

3aoanue 7. B mporecce TpomO00Opa3oBaHHUS pPa3IUYarOT BHEIIHWUM W BHYTPEHHUM MYyTH
CBEpThIBaHUS KpoBH. Ha KakoM 3Tare cBepThIBaHUS KPOBU OHU HE COBIAIAIOT?

A. IlpeBpainienne npoTpoMOUHA B TPOMOMH.

b. IlpeBpamenne ¢pudbpuHorena B GuOpHH.

B. O6pazoBanue npoTpoMOrHa3bl (AKTUBHOTO TPOMOOIIJIACTHHA KPOBH).

I'. Perpakuust KpoBsiHOTO TpomOa.

J. IpeBpaiiieHue mia3sMHMHOT€HA B IJIa3MUH.

3aoanue 8. Kakoe u3 npuBeICHHBIX YTBEpPXKICHUH He XapaKTepHO A GakTopa XaremaHa?
A. SIBnsieTcst CEpUHOBOM MTPOTEA30M.

b. AxTuBHpyeTCs KAJUIMKPEUHOM.

B. AkTuBHpyeTCs IPU KOHTAKTE KPOBU C YUYKEPOAHON NOBEPXHOCTBIO (CTEKIIO, KAOJIUH).
I'. AkTuBUpyeTcss TPOMOOLUTAPHBIM TPOMOOIIIIACTHHOM.

J1. AKTUBHUpYETCS TKAHEBBIM TPOMOOILIIACTUHOM.

3aoanue 9. Pacnonoxure B MPaBWIBHOM MOPSAJIKE COOBITUS, MPOUCXOJALIME MpU
oOpazoBaHuu PUOPHUHOBOTO CTYCTKA!

A. Obpa3zoBanue remns GpubdpuHa.

b. Crabunusanus nomumepa ¢pudpuna (obpazoanue pudpuna l).

B. Ormennenue ot ¢pubpuHorena puOpuHonenTuioB A u B.

I'. Cxarue rens.

J. O6pa3zoBanue ¢pudpuHa S.

3aoanue 10. Habmoaemast mpu HacieIcTBeHHOHN HenoctaTouyHocTH (aktopa X mosslmien-
Hasg KPOBOTOYMBOCTH OOBSICHSETCS HEBO3MOXKHOCTHIO 00pazoBaHMs CTAOMIBHOTO (UOPHHOBOTO
cryctka. KakoBa poib Mmiia3MeHHON TpaHCIIyTaMuHa3bl ((puOpuHAa3bl) B 00pa30BaHHU I'€MOCTATH-
4yeckoro Tpomba?

A. Yyactue B cuHTe3e (pUOPUHOreHA B TIEUCHH.

b. Yuactue B oOpa3oBanuu GuOpHUH-MOHOMEpA.

B. Yuactue B 06pazoBaHuM pacTBOPUMBIX (POPHH-MOHOMEPHBIX KOMILIEKCOB.

I'. YuacTue B KOBaJIGHTHOM CHIMBKE (PUOPUHOBBIX MOJIEKYII.

J1. YdacTtue B peTpakIuy reMOCTaTHYeCKOro Tpomoa.

3aoanue 11. T'nnoBuramuuo3 K conpoBoaaeTcsi MOBBILIEHHONW KPOBOTOYMBOCTHIO. KakoBa
poinb ButamuHa K B remokoarynsuun?

A. HeoOxoaum Jisi akTHBALIMK CBEPTHIBAIOLIEH CUCTEMBI MTOCIIE MTOBPEXKIEHUS COCYA.

b. Heobxoaum At 0JHOBPEMEHHOT'O aKTHMBHUPOBAHUS CBEPTHIBAIOILIEH W MPOTUBOCBEPTHIBA-
IOLIEN CUCTEM.

B. YuactByer B nocrcunrernyeckom cozpeBanuu I, VII, IX u X dakropoB cBeprhiBaHus
KpOBH.

I'. YuacTByeT B CBA3BIBAHNN NOHOB KaJIbIUSI.

J1. YuactByert B cuntese V u VI pakropoB cBepTHIBaHUS KPOBH.
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3adanue 12. BwiOepure NpaBUIbHBIC YTBEPKACHHS, XapaKTEPU3YIOIINE y4acTHE HOHOB
kanbius (¢. V) B remokoaryisauu:

A. SABIAOTCA BTOPUYHBIMU IOCPEIHUKAMU B JICUCTBUU PsiJla TOPMOHOB.

b. CtumynupoBaHue MpoLeccoB MEPEKUCHOTO OKUCICHUS JIUUIOB.

B. Csa3piBanre Ha TPOMOOIJIACTHHAX KaJbIIH-3aBUCHMBIX (DAKTOPOB CBEPTHIBAHHS KPOBU
(. DX, d. X, . VI, . ).

I'. Crabunuzanus CTpyKTypbl TPOMOOIUIACTHHOB.

J1. AKTUBHpPOBaHUE HEKOTOPBIX (DAKTOPOB CBEPTHIBAHUS KPOBH.

3aoanue 13. lepunur antutpom6buna Il — gvacras npuunna tpom6030B. KakoBa aHTHKOa-
TYJISHTHAs poiib aHTUTpoMOuHa [117?

A. Obpa3oBaHue HEOOPATUMOTO KOMILJIEKCA C TENapUHOM.

b. Uarubupyer Buramun K-3aBucumoe kapOOKCHIMPOBAHHE OCTATKOB IIIyTaMaTa.

B. HeoOpaTimo HHAKTUBHUPYET OOJBIIMHCTBO CEPUHOBBIX ITPOTEA3 CBEPTHIBAIOILIECH CHCTEMBI.

I'. 3arpynHsieT cBsi3piBaHuE (PAKTOPOB CBEPTHIBAHUS HA TPOMOOIIIAaCTHHAX.

J. Pazpymaer V u VI paxTopsl cBepThIBaHUS KPOBH.

3aoanue 14. Uto onpenensieT IPOTUBOCBEPTHIBAIOIIYIO aKTUBHOCTh TemapuHa’?

A. CBs3bIBa€T UOHBI KaJIbLHUA.

b. AxtuBupyer antutpomOuH 1.

B. OGpa3zyer HecTaOUIIbHBIE KOMILUIEKCHI C HEKOTOPBIMU (DaKTOpaMH CBEpPTHIBAIOIICH CHUCTE-
MBI, BEIKJTFOYAsi KX U3 TIPOIECca FTeMOKOATyJISIUH.

I'. OcymecTBisier HehepMEHTaTUBHBIN (PUOPUHOIUS.

J1. Narubupyer Butamua K-3aBHcrMoe KapOOKCHIIMPOBAHUE OCTATKOB IIyTamMara MPOTCHHOB
CusS

3aoanue 15. O1Gepute T€ NPOTEOIUTUYECKHE (PEPMEHTBI, TPU JEHCTBUU KOTOPHIX BO3ZMOXKHO
IIPEBPAICHNE NIA3MUHOT€HA B IUIA3MUH:

A. TkaHeBbIl aKTUBATOP IJIA3MUHOIEHA. b. Ypokunasa.

B. IIpoteun C (S). I'. a2-AHTHIUTa3MUH. J. 02-MakpornoOynuH.

3aoanue 16. Pacnionoxure B MpaBUILHOM MOPSJIKE COOBITHS, TPOMCXOAIIIE IPH (PUOpUHOIN3E:
A. IlnazmuHOreH ocaxxaaercst Ha GUOPUHOBBIX HUTSX.

b. TkaHeBbIi aKTUBATOP IJIA3MUHOT'€HA aKTUBHUPYET IUIA3MUHOTEH.

B. TkaneBbIi1 akTUBATOP TIA3MUHOT€HA CBSI3BIBACTCS ¢ (PUOPHUHOM.

I'. [Ina3mMuHOreH npeBpaIaercs B IIa3MHH.

J. ITna3mun ruaponu3yet GuOpHH.

OTBeThI K pelIeHHI0 3aJaHN I

Jlna camocmoamenwvhou pabomuol:

41A—2,3,4,56;b—1,7.

5. A — 1) Bpems cBepThIBaHus KpoBH 10 JIu-Yaiity; 2) Bpems pexansidukanuu; b — | ¢a-
3a: aKTMBHPOBAHHOE YacTU4HOe TpomobOoruiactuHoBoe BpeMs (AUTB), Il ¢gaza: nporpomOnHOBBII
unnexc (IITH), nporpomOuHOBHIi nokazatens; |l ¢aza: 1) konmuuectBo pubpuHOreHa; 2) aKTHB-
HOCTh (ubpuHa3el; B — 1) perpakiust Tpom0a; 2) reMaTokput Tpomoa; I' — 1) TpoMOHHOBOE Bpemst
(TB); 2) TosepaHTHOCTH IJIa3Mbl K renapuHy; 3) akTUBHOCTh aHTUTpoMOuHa Ill; JI — ¢pubpunonu-
TUYECKasi aKTUBHOCThH (CIIOHTAHHBIN (PUOPUHOIIN3).
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JladopaTopHas padora (80 MuUHYT)

HNHCcTpyKUus K NPAKTHYECKOMY 3aHATHIO

Pa6ota 1. JlencuToMeTpusi djieKTpodoperpaMM Ha JJeHCUTOMETpe.

O3HakOMbTECh C ycTpoicTBOM neHcuTomerpa.llomecture Ha pabounii cTton mpubopa wuc-
clenyeMyro 3JeKTpodoperpaMmy TakuM 00pa3oM, 4ToObl GPpakius aTbOyMHUHOB ObLIa CIEBa, T.K.
puOOp MPOU3BOIUT U3MEPEHHUS ONITHYECKOH IIIOTHOCTH CIIEBA HAMPAaBO.

B nporpamme, ynpapistomieid mpuOopoM, BeIOEpUTE HOMEDP TOPOKKU 3JIEKTPO(operpaMmsbl.
Jlns nanHOTO OOpasua BeiOepute komanay «CkaHMpoBaTh BeIAENeHHOE». [Ipubop B aBTOMaTH4e-
CKOM peXHMe OTCKaHHUPYET BbIOpaHyIO 31eKTpodoperpaMmy, ONpelenuT rpaHullbl (ppakiuil 1 BbI-
JacT MX MPOLEHTHOE COOTHOIIEHHE. B ciydae HEOOXOAUMOCTH TPaHUIBI (PpaKIUid MOKHO BBICTA-
BUTH ITyTEM Ha)KaTHsl JICBOW KJIaBHILEH MBIIIKH.
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Anvoymun-2100y1un06bll KO3 duyuenm — OTHOIICHUE KOJWYECTBA aIbOYMHUHOB K KOJIW-
94eCTBY MIOOYJIMHOB B OMOJOTHYECKHUX JKUIKOCTSX. B KpoBM BeMWYMHA allbOyMHUH-TIIOOYITMHOBBIH
kod(duimeHTa B HOpME OTHOCHTENIBHO mocTtossHHAa M paBHa 1,5-1,7. CHmwkeHue ambOymMuH-
rII0OYTHHOBBIN Kod(dHIMeHTa, XapakTepHOE IS MHOTHX MATOJOTHYECKHX COCTOSHUM, MOXET
OBITh CBS3aHO KaK C YBEJIMYCHHUEM a0COJIFOTHOTO KOJMUYECTBA TII00YIUHOB(MPH OCTPHIX U XPOHHYE-
CKUX BOCHAJIUTEIILHBIX MPOIIECCax), TaK U C YMEHBIIICHHEM a0COIOTHOTO KOJMUYECTBA albOYMHHOB
(pu 1MpPpO3€ NeUeHH, TeMaTHTE U APYTUX 3a00IeBaHUSIX ITCUCHH).

BriBoa:

Pabota 2. @oTomeTpus 3110aToB Qpakuuii 6eka

X00 pabomesl. Tlonocku aneTHIIEIIONO3bI MPOMOKAIOT (PHIIBTPOBANBHOM Oymaroi, okpa-
1ieHHble OenKoBbIe (PAaKIUU BBHIPE3AIOT M IMOMEMIAIOT B COOTBETCTBYIOIIHME HMPOHYMEPOBAHHBIE
POOUPKHU C AITIOUPYIOLINM PACTBOPOM (B 5 mpobupok HanuBaroT u3 Otoperku o 5 miu 0,1 1 NaOH).
Yepes 20 MUHYT MIPOTUB BOABI (KOHTPOIIB) OMPEIEISIOT ONTUYECKYIO INIOTHOCTh KaXk/I0T0 pacTBOpa
Ha (oToanekTpokatopumerpe (kroBera 10 MM, KpacHbIi cBeTOGUIBTP ¢ A = 670 HM). 3Has onTHYC-
CKHeE IJIOTHOCTU PACTBOPOB, COOTBETCTBYIOIINE KAXKIOW (PpaKIMK, BBIYUCISIOT CYMMY ONTHYECKHUX
TUIOTHOCTEW BCeX (PpaKIMii ¥ pacCCUUTHIBAIOT OTHOCUTEIIFHOE COJIepKaHue Oeka B KayKI0i (hpakuuy,
BBIUUCIIAIOT AIbOYMUH-TJIO0YIMHOBBIN KO3 (DUITUEHT.

OnTry. mIo0TH. moata ansoymuHa (E)
Cymma ontud. mioTHocTel ()

OTtHOCHT. coniepk. ansoymuHa (%) = - 100 %.

PesyabTarsl:

anbOYMHHBI | 01-TJIOOYJIMHBI | 02-TJI00YIHMHBI | B-rI00YIUHBI | Y-TI00YIHHBI py

E (onTnu.
TJTOTH. )

OTHOCHT.
coz-¢€, %

Pacuer: A/ =

BoiBoxa:

PaGora 3. Onpeodenenue codeprcanun Kanrpvyus 6 niazme Kposu

Kanpuuit urpaet Ba)xHyI0 poJib B OCYILIECTBICHUH MPOLIECCOB KU3HEAEATeNbHOCTH. OH BIUSI-
€T Ha MPOHHUIIAEMOCTh OMOJOTHYECKMX MeMOpaH, BO30YyIMMOCTh HEPBOB U MBIIIII, Y4acCTBYEeT B
HEPBHO-MBIILIEYHON TMPOBOJUMOCTH, COKpAIIEHWU M pacciaabIeHUH MYCKyJIaTyphl (B TOM dYHCIIE
MBIIIIBI Cep/ilia), CEKPETOPHBIX Mpolieccax, (OpMUPOBAHUN KOCTH U XPsIIa; BO3AECHCTBYET Ha 00-
MEH BEIIECTB B KJIETKaX, SBJSETCS BaXHBIM (PaKTOPOM I'eéMOcCTa3a U MOCPEIHUKOM JEHCTBUS TOp-
MOHOB B KJIETKE.

KonnuectBeHHOE omnpesesieHne Kaiblysl B IJIa3Me KPOBH MMEET BaXKHOE 3HAYEHUE IS ra-
THOCTUKH Psifia 3a00JIeBaHUI U TIPU HAOIIOJICHUH 32 XOJIOM JICUCHHUS.

B HOpMeE KOHTIeHTpaIrs 00IeTro KaIbIHS B IIa3Me KpOBH — 2,2—2,6 MMOJIB/JI.

Ipunyun memooa. Nunukatop xpomoreH uepHbiii ET-00 oOpa3yeT ¢ kanbIrieM COeMHEHHE PO-
30BO-(uonieToBoro 1sera. Ilpu tutpoBanuu TpuisoHoM b (Byx3amelleHHas HaTpueBas COJIb ITH-
JEHAMAMUHOTETPAYKCYCHOM KUCIIOTHI, 00pa3yromias MPOYHbIE KOMIUIEKCH ¢ HOHAMH KallbIIUs) Ta-
KOT'0 OKpAalIeHHOI'0 pacTBOpa MPOU30WIET M3MEHEHHE OKPACKH B CHHE-PO30BBbIM 1IBET B HKBHBa-
JIEHTHOM TOYKE, COOTBETCTBYIOIIEH CBA3BIBAHUIO TPHUIIOHOM b BCceX MOHOB KajblMsl B paCTBOPE.

Xoo pabomwi. B xonbouxky HamuBaoT 25 mia H2O u BHOcaT 1 mi ammuagHoro OydepHoro
pacTtBopa. 3aTeM IPUIMBAIOT 1 M1 HccaeayeMON M1a3Mbl KPOBH M 2 KaIlJld MHAUKATOpa XpOMOI'€Ha
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yepHoro. PactBop mpuoOpeTaeT po3oBo-(huoiaeToBbIl 1BET. 3aTeM pacTBop TUTpyroT 0,002M pac-
TBOpOM TpuiioHa b 110 cuHe-po3oBoii okpacku. I1o o0bemy Tpritona b, momeniiero Ha THTpOBaHUE,
PAcCUUTBIBAIOT COJIEPKAHUE KAJIBLIMS B TUIa3ME KPOBHU.

~0,002-40,8-100-0,245-V,

X '
1

rae 0,002 — MomsipHOCTh pacTBopa TpuioHa b; 40,8 — monexymsipusiid Bec Ca; 100 — ko3¢ duniu-
eHT ais nepecuera B Mr%; 0,245 — xoadgdunuent nepecuera B eauannbl CU (MMonb/i); 1 — 00b-
€M CBIBOPOTKH, B3AThIH JUIs aHanu3a; V—o0beM Tpuiiona b, u3pacxonoBaHHbli Ha TATPOBAHUE.

Pesyabrar: V; = Pacuer:

BriBOa:

Iloonucv npenooasamens:

30. TEMA: BUOXUMMUS IUTAHUSA. POJIb BEJIKOB, JIMIIN /0B, YI'JIEBOAOB
N BUTAMHMHOB. KAYECTBEHHBIE PEAKIITUN HA BUTAMMWUHBI.
KOJINMYECTBEHHOE OIIPEAEJIEHUE BUTAMUMHA C.

AKTYaJIbHOCTb TeMbI

Vcnonb3oBaHue TMUIIM SKUBBIMM OpraHM3MaMH 0003HAdaeTcsi TEPMUHOM <«ITUTAHUE.
PaznuyaroT Tpu BaKHEWIINX KAaTETOPUH WM COCTABHBIX KOMIIOHEHTA IMHILU:

1) nuTaTenbHbIC BENIECTBA — HMCTOYHUKHU DHEPTUHU U IIACTHYECKOro Marepuaia (Oenku, Ju-
MUbI, YIIIEBOAbI);

2) MUKPOKOMITOHEHTBI MUK — (BUTAMUHBI ¥ MUHEPAJbHBIC COSTUHEHHS, HEOOXOIMMBIC IS
OMOXMMHUYECKUX MPOIIECCOB);

3) BOJIOKHUCTBIE CTPYKTYpbI (HelepeBapuBacMble MOJIHCAXapHUIbl, HEOOXOIUMbBIC IS
HOPMaJIbHOrO (DYHKIIMOHUPOBAHUS MUILEBAPUTEIHLHON CUCTEMBI).

OcyliuecTBieHUE TEMHU WIM HMHBIMM KOMIIOHEHTAMHM IIMINM, B TOM YHCJIE€ HE3aMEHHUMBIMHU
(bakTopaMu muTaHus1, CBOUX (DYHKIMH B OPTaHU3ME MTPOUCXOIUT Yepe3 OMOXUMUIECKHE TIPEBPAIIICHHS.
[ToHnManue TOro, KakMM 0oOpa3oM pa3IMYHblE KOMIIOHEHTHl MHIIM BOBJEKAIOTCS B HUX, MOMOXKET
OCMBICIIUTh HEOOXOAMMOCTh M CYTh COAJJAHCUPOBAHHOIO IMUTAHUS, CBOEBPEMEHHO pAacloO3HaBaTh U
aKTMBHO JIEHICTBOBATh IIPA CTOJb PACIPOCTPAHEHHOM B KIMHUYECKOM IIPAKTHUKE COCTOSHUU
HEJIOCTAaTOYHOr0 NMUTaHus. JleuuuT 1r060ro BUTaMUHA BEIET K MOSBICHUIO CIENU(PUUYECKUX HapyIle-
HUHA peakuuii oOMEHa C XapaKTepPHbIMH KIMHUYECKUMHU IPOSIBICHUSAMHU. 3HaHHWE KO(EpPMEHTHBIX
(GYHKIUI BUTAMHHOB B OpraHW3Me MO3BOJISIET MOHATh MEXAHU3MBI Pa3BUTHUS U MPOGUIAKTHUKY THIIO- U
aBUTAMUHO30B M HCHOIb30BaTh BUTAMHUHBI C TPO(UIAKTUIECKOH U JIeueOHOM 1eTIbIO.

ean 3ansaTus

3aKpenuTh 3HAHUS MO0 XUMUYECKOW CTPYKType M MOJICKYJSIPHBIM MeXaHH3MaM Ouoyioruye-
CKOTO JefcTBUs KOEPMEHTHBIX ()OPM BUTAMHUHOB, BOBJICUEHUIO B METa0OIM3M JPYTUX HE3aMEHHU-
MbIX ¢akTopoB nutanus. ChHopMHUpOBaTh MpeICTaBICHHE 0 OMOXUMUYECKUX MEXaHU3MaX UCTOJb-
30BaHUS KOMIIOHCHTOB MHUINH IOJIA MOAACPKAHUA HOpMaJ'IBHOI\/’I KU3HCACATCIBHOCTH OpraHu3ima, o
IIAaTOJIOTHUYCCKUX COCTOSAHUAX HEAOCTATOUYHOI'O ITMUTAHUSA. Ilo3nakoMuTh CTYACHTOB C MCTOdaMU 06-
Hapy>KeHUSI BATAMUHOB U KOJIMYECTBEHHOTO MX OMPEICICHUS B MPOAYKTaX MATAHHMS.
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TpeOoBaHMsl K HCXOAHOMY YPOBHIO 3HAHUI

s nonnozco yceoenuss memvl HeOOXOOUMO NOBMOPUMb U3!

— OUOOPZAHUYECKOU XUMUU:

" CTPOCHHE M CBOWCTBA TE€TEPOLMKINYECKUX COCIMHEHUM — MHUpUAUHA, NUPUMHIMHA,
UppoJIa, THAa301a, HTOpPUpUHA, TapaaMUHOOEH30MHON KUCIOThI, HHKOTUHOBOM KHCIIOTHI;

* OHOJOIMYECKH aKTHBHBIE I'€TepPOPYHKLIMOHAIbHBIE COEIMHEHHsI OEH30JbHOI'O U IeTepo-
LUKINYECKOTO PSA0B, METAOOIUTHI U OMOPETYIISITOPBI;

— Ouoxumuu:

* KO(EepMEHTHI U UX POJIb B IPOLIECCAX META00IN3MA;

* ko(epMeHTHbIE (OPMBI BOJOPACTBOPUMBIX BUTAMUHOB U MX Y4acTHE B METa00JIN3MeE;

* myTu Katabosim3ma OeJIKOB, KHUPOB, YIIIEBOIOB B KIETKAX.

JLJ1s1 IpoBepPKHU UCXOAHOI0 YPOBHS 3HAHMI BBINOJIHUTE CJIeYIONIUe 32 IaHus:

3aoanue 1. Kakoe U3 HIKECIEAYIOIIMX BbIPAKEHUH OTHOCUTENBHO IaHKpeaTuyeckux dep-
MEHTOB IpaBUIbHOE?

A. Bce oHU CeKpeTUpPYIOTCS B BUJE HEAKTUBHBIX IPOGEPMEHTOB.

b. Bce oHU cexkpeTupyroTcs alMHAPHBIMU KJICTKAMU.

B. Bce oHM ceKpeTUpYIOTCS B OTBET HA XOJIELIUCTOKMHUH.

I'. Ins ontumanbHON akTUBHOCTH UM TpeOyercst pH okoso 7.

J1. OHM BaXKHBI TOJIBKO JJIs1 IEpeBapUBaHUs OEIIKOB.

3aoanue 2. Kakoe U3 HIDKECTEAYIOMIMX BhIPAXKCHUH MPaBUIbHOE?

A. JleficTBHe agpeHaliHAa U TJIIOKaroHa HalpaBlIEHO Ha yBEJIMYEHUE YPOBHA INIMKOreHdoc-
dopunassl.

b. IHTEHCUBHOCTD pacLICIUICHUS TJIMKOTE€HA B COCTOSHUM HATOLIAK pPaBHA MHTEHCHBHOCTH
€ro CUHTE3a.

B. ledbochopunupoBanre rmUKOreHCUHTETa3bl B OTBET Ha JIEHCTBHE WHCYJIMHA MPHUBOAUT K
YBEJIIMYECHUIO €€ AKTUBHOCTU.

I'. TAM® — 5T0 BTOpUYHBIN OCPEIHHK, KOTOPBIH 00pazyeTcs B OTBET Ha JIEHCTBHE ajjpeHa-
JIMHA U TJIFOKaroHa B IIEYEHH.

. ®ochopunmrpoBanue raukoreHGpochopuiiazbl B OTBET Ha JAECHCTBHE INIIOKaroHa yBeJINYH-
BAcT €€ aKTUBHOCTb.

3aoanue 3. KakoBa (hyHKIMSI TOPMOH-YYBCTBUTENIbHOM JIMIA3bl B dKUPOBON TKaHU?

A. I'mnposn3yer ropMOH, KOTOPBIN y4acTBYET B PACILEIUICHUH KUPa.

b. Cunre3upyer HOBBIE KUPOBBIE KJIIETKH U3 IPOCTHIX KUPHBIX KACIOT.

B. M'uaponuzyeT Tpuanuiarivieposisl ¢ 00pa30BaHUEM KHUPHBIX KUCIIOT IS IPYTUX KIIETOK.

JI. CuHTe3upyeT AJIMHHOLETIOYEUHBIE >KMPHBIE KHUCIOTHI JUIsl CMHTE3a JIMIUIOB B JAPYTUX
KJIETKaX.

3aoanue 4. Kakyro ponb UTpaeT reHeTHYeCKUi (DakTop B MEPCIIEKTUBE JOCTIKEHUS OTpeie-
neHHoro Beca Tena? Urto takoe reH Ob U Kakyro pojib eMy OTBOJST B Pa3BUTHH OXHPEHHS Y YeIO-
Beka? Kakue apryMeHThl MOKHO IIPUBECTH B MOJI3Y TOTO, UTO 3TOT I'€H CBSI3aH C KOHTPOJIEM Beca?

3aoanue 5. JlabopaTopHBIN aHAIN3 MOCJIE THAPOJIM3a BEIIECTBA BBIIBWI B THAPOJIM3ATE ajie-
HUH, pu003y U GochopHyto kucnoty. KakoBa cTpykTypa HCXOAHOTO BelecTBa?
A. Ilentun. b. Hykneosun. B. Mononykneotun. I'. [Tenrozodocdar. 1. Onurocaxapu.

3aoanue 6. BcnoMHUTE, YTO BUTAMUHBI IPUHUMAIOT y4acTHe B Ipolieccax MeTabonu3ma 1mo-
Clle X aKTHBAIIUU B KJIETKaX, T. €. MPEBpaIICHUs] B KOQEpMEHTHYIO (GopMy.

6.1. OObsicHuTe, YeM PYKOBOJCTBOBAJICS Bpay, 3aMEHHUB OOJIbHOMY HEHPOAECPMHUTOM IMHUPH-
JIOKCHH Ha UpHUAOKcaIbpochar.
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6.2. ITonGepuTe COOTBETCTBYIOMINE MAPhl BATAMUH — KO(PEPMEHT:

A.HAJT". 1. TIpon3BOiHOE THPHIOKCHHA.

b. TII®. 2. IIponsBoanoe pubdodaaBuHa.

B. HS-KoA. 3. IIpousBogHOE THAMUHA.

I'. ®A. 4. ITpon3BOIHO€ HUKOTUHOBOM KHCIIOTHI.
. T1D. 5. IIpou3BOIHOE MAHTOTEHOBOM KHUCIIOTBHI.

Hpa6uﬂbHOCn’Ib peweﬂuﬁ npoeeponie, conocmaeue ux ¢ omeemamul.

BOI[pOC]:I AJIs oﬁcym}]em/m

1. TlumeBas EHHOCTH OEJKOB, )KUPOB, YIIIEBOJOB. POJIb BOJIOKHUCTHIX MOIHCAXapHUIOB IS
paboThI MUIIIEBAPUTEITHHOTO TPAKTA M OOMEHHBIX MPOIIECCOB B opraHu3Me. HezameHnmbIe (hakTOphI
MUTaHUS.

2. DHeprusi — noTpeOHOCTh, MPOUCXOKICHNE M PACXO/I0OBAHNE B OpPTraHU3ME.

3. CuHAPOM HEJOCTATOYHOTO MUTAHUS — MPUYMHBI PA3BUTHUSL M XapaKTEpPHbIC MPOSBICHUS
KBaIIHOPKOpa U Mapa3Ma.

4. Xumuueckas npupoja, KopepMeHTHbIe (POpPMbI, MOJIEKYIISIPHBIE MEXaHU3MbI JCHCTBHUS U
POJIb B Iporeccax MeTadoarM3Ma BOJOPACTBOPUMBIX BUTAMUHOB: a) THaMuHa (B1); 6) pubodraBuna
(B2); B) mantoTeHoBo# kucnothl; T) HuauuHa (PP); a) mupuaokcuna (Bs); €) dhonmeBoit KUCIOTHI
(Bo); x) xobanamuna (B12); 3) 6noruna (H); ) ackopounoBoii kuciotsl (C).

5. Xumuyeckas MpUpoaa, MEXaHU3MBI JCHCTBHS U POJb B Mpolieccax MeTabonu3ma KHpo-
pactBopuMbIX BuTamMuHOB A, E, D, K.

6. BurammHOmOA00HBIC BemecTBa: OModaBoHOMIBI (BUT. P), XOJWH, JIWIIOEBas KHUCIOTA,
napaaMUHOOCH30MHAsT KHCI0Ta, BUTaMUH U, KapHUTHH, HHO3UTOJI, [TAHTaMOBasi KUCIIOTA U Jp.

Jluteparypa aJisi HOATOTOBKH
OcHoBHas

1. Buonocuueckas xumusi / B. K. Kyxra [u np.]. Mocksa : bunom ; Munck : Acap, 2008. C. 87-130.

2. Buonoeuueckas xumus / A. J1. Taranosud [u ap.]. Musck : B mik., 2013. C. 332-358.

3. Koncnexm nexumii.

JlomoJiHUTEILHAS

1. Mappu P. buoxumust yenoseka / P. Mapu [u ap.]. Mockga : Mup, 1993.

2. Moposxuna T. C. BuTaMuHBI: KpaTKoe PYKOBOJCTBO JJIsl Bpayell U CTYJCHTOB MEIUIMHCKUX, (hapMaKoJIOr U-
Yyeckux u omonornueckux crernuanbaocterd / T. C. Moposkura, A. I'. MoiiceeHok. MH. : Acap, 2002.

3agaHusA 1JIs1 CAMOCTOSITEILHOM PadoThI

3aoanue 1. 3a1lOMHUTE CYTOUYHYIO TOTPEOHOCTh YesIOBeKa B BUTAMUHAX, CYIIECTBEHHOE CHU-
KEHHE KOTOPO HEM30eKHO NMPUBOAUT K HAPYHIEHUIO OMOXMMUYECKUX MPOLIECCOB U Pa3BUTHIO 3a-
OoneBanuil. YMmeiiTe Ha3BaTh MIPU3HAKH TMIIOBUTAMUHO30B.

1.1. Pemmmre 3amauy. Kak Obuio ycranoBieHo, cunHiapom Bepuuke-KopcakoBa, mposBiisiio-
IIMICS HapylIeHHeM TOHYCa MBI KOHEYHOCTEH, CHUKEHHEM YMCTBEHHOW CIIOCOOHOCTH M JI€3-
OpHUEHTAIlMel, CBA3aH C HapylIeHWEeM IPOYHOM CBS3M amodepMeHTa U KodepMeHTa B (pepMeHTe
TpaHckeTonaze. CUMITOMBI 3TOIO CHHJIPOMAa MOTYT MPOSIBIIATHCS Y aIKOTOJIMKOB BCJIEICTBUE CHU-
KEHHs MOCTYIJICHUS] B OpraHu3M BuTamuHa. Ha3oBuTte 3TOT BUTAaMUH U ero kodepMeHTHbIE (op-
Mbl. C KakuMHU (epMEHTaMHU KpOMe TPAHCKETOoJa3bl paboTaeT STOT BUTAMUH?

3aoanue 2. YscHUTE 3HEPro3aTparbl OPraHW3Ma B3pOCIOro YeIOBEKAa B COCTOSIHUM TOKOS U
TaOUITBFHOCTD 3TOTO TMOKA3aTelsl B YCIOBUSAX MATONOTHH. YMEUTe OOBICHUTH, KyAa UCTIOIb3YeTCS
AT® B cOCTOSIHMU TIOKOsI. 3alIOMHUTE peabHbIN U JKeJaTeIbHbIN BKJIa/l B SHEPTOMPOIYKIIHIO Oel-
KOB, JKUPOB U YTJIEBOJIOB.

2.1. OTBethTe Ha Bompockl. Kak mocrymaer opranu3m ¢ 00pa30BaBIIMMCS U30BITKOM aMHUHO-
KHCIIOT, Koraa Bel moTpebmsieTe ¢ muIiel wiv B BUE MUIIEBHIX 100aBOK OOJbIIee X KOJIMYECTBO,
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4yeM TpedyeTcs /Ul CHHTe3a HOBBIX 0ekoB? OTIMYaIOTCs JTU MEXaHU3MbI UCIIOJIb30BaHUS U30bITKA
AMMHOKHUCIIOT OT MEXaHM3MOB HCIIOJIb30BaHMs M30BITKA YTJIEBOJOB WM JUIHIOB? YKaXHUTE 3TH
pasnuyus.

2.2. Beibepute npaBWIbHBIM O0TBET. VIcTOUHMKAaMu 3HEPruu JUisl OpraHu3Ma 4ejJoBeKa B CO-
CTOSIHUU TIOKOSI SIBJISIIOTCS:

A. PeannbHo — yrueBoabl 60%. b. JKenatenpHo — ankoromus 3%.

B. Peanbno — 6enoxk 15%. I'. XKenarenbno — sxxup 40%. J{. Peanbno — ankorosns 0%.

3a0anue 3. 3aIOMHHTE, YTO CHHIPOM HEIOCTATOYHOTO MUTAHUS MPOSBISIETCS B IBYX KIUHU-
yeckux (hopMax: KBAIIMOPKOpE U Mapa3Mme. YMeiTe ykazaTh CXOJACTBO U NPUHUHUIIUATIbHbBIC pa3iiu-
YUl MEKIY HUMHU.

3.1. Pemute 3amauy. Y G0ibHOTO IOCIE ONEpaIMy PE3EKIMK TOIISH KHIIKH, KOTopas ObLia
MIPOU3BEICHA JIJIsl YIAICHHUsS OIyXOJIH, B TEYCHHE HECKOIBKUX HEJENb pa3BUIach T'MIIOATbOyMHUHE-
MHUSI U OT€YHOCTh TKaHel. [Ipu ocmoTpe GONBHONM HE BBHITJISAET UCTOMIEHHBIM, HO OblIa 3aMeTHa
OJIeTHOCTH KOXKHBIX TTOKPOBOB. Kakyro MaTooruo Mmo3BoISIOT 3a110/103PUTh Bpady 3TH CUMIITOMBI?
Kakoii moaxo/1 MOXHO ObLITO OBl MIPEATIOKUTH AJIsl IPEOJAOTICHHSI STOTO COCTOSHUS Y MaluenTa’?

3aoanue 4. 38.HOMHI/IT€, 4TO Hapiaay € HC3aMCHUMBIMHA (baKTOpaMI/I IMATAaHU UMCHOTCA yCJIOB-
HO HE3aMCHHMBLIC, KOTOPBIC HC OIrpaHUYMBAIOTCA TOJIBKO aAMUHOKUCIIOTAMU apriMHUHOM U TMCTHUIU-
HOM; OHHU MOI'YT CTAaTb HEC3aMCHHUMBIMU IIPpU OIPCACIICHHBIX COCTOAHUAX OpPraHU3Ma. Vmelite 005-
SICHUTDb, IMOYEMY IIPpU BI)I60p€ MUIICBBIX UCTOYHHUKOB HC3aMCHHUMBIX JKUPHBIX KHCJIOT HCO6XOILI/IMO
pas3iniaTb oMera-3 U omera-6 KucJIOTHI. O6paTI/ITe BHUMAaHHC Ha MPCUMYIIECCTBA U HEAOCTATKH HEC-
MNEpCBAPUBACMBIX ITOJIHMCAXapruJ0B B COCTABC IMUIIH.

Hpa6uﬂbHOCWZb pemeHuﬁ npoeeponie, conocmaeue ux ¢ omeemamul.

IIpoBepbTe Bamm 3HaHUA (CAMOKOHTPOJIb YCBOCHUSI TEMBbI)

3aoanue 1. JlanHble BpauyeOHOTO OCMOTpa MOXKUIION KEHIIUHBI COOTBETCTBOBANM Mepudepu-
gyeckoil HelponaTuu. JlabopaTopHble aHANMHM3bl MOATBEPANUIN HEJOCTATOYHOCTh THAMHHA. AKTHB-
HOCTb KaKuX MPOLIECCOB CHUYKEHA MPU JAHHOM TMITIOBUTAMUHO3€E?

A. TpancamMuHHpOBaHNE AMUHOKHCIIOT.

b. lexapOokcuianpoBaHre aMUHOKHUCIIOT.

B. OxucnutensHoe 1eKapOOKCHINPOBAHUE OL-KETOKHUCIIOT.

I'. TpancMeTnnMpoOBaHNE AMUHOKHUCIIOT.

J1. OkucnuTenbHOE 1e3aMUHUPOBAHIE AMUHOKHUCIIOT.

3aoanue 2. Y 60I5HOTO MOCIIE IEPEHECEHHOTO NH(APKTA B TEUCHHE JIBYX CYTOK 3HAYUTEIHHO
yBEJIMYMIIACh aKTHUBHOCTH aclapTaTaMUHOTpaHc(hepa3bl B KPOBU. YKaKuTe KODEPMEHT NaHHOTO
dbepMeHTa U THIT KaTaJu3UPyeMOrl UM peakuuu. [Ipon3BOIHBIM KaKOTO BHTAMHHA SIBIISIETCS ATOT
koepmeHT?

3aoanue 3. Ilpu Hemoctatke QOIMEBOM KUCIOTHI CTPAJAET MPEXKIAE BCETO KPOBETBOPEHHUE H
JEATEIIbHOCTD KENYA0YHO-KUIIEYHOTO TpakTa. Kakue coenquuenus: BXoasT B coctaB Bo? B peakuu-
SIX KaKoro THIa y4acTBYyeT kopepMeHTHas ¢opMa (Ha3BaTh €€) ITOr0 BUTaMUHA?

3aoanue 4. I'nnoBUTAMMHO3 TAHTOTEHOBOM KHUCIIOTHI IPAKTUYECKH HE BCTpeyaeTcs, T. K. OHa
oOHapy>KeHa MOBCEMECTHO: B TKaHSIX YXMBOTHBIX, PACTEHHH, MUKPOOPIaHU3MOB. YKaxkuTe kodep-
MEHT JIaHHOTO BUTaMHHA, Ha3BaTh TUIl PEaKIIMi, B KOTOPHIX OH ydacTByeT. M300pa3ute cxemaru-
YEeCKH CTPOCHUE KOPEPMEHTHOM (hOpMBI TAHTOTEHOBOW KUCIIOTHI.

3aoanue 5. Y My>X4uHBI, B TEYEHHUE MHOTHUX JIET 37I0YHIOTPEOISBIIETO AIKOTOJIEM, TTOSIBIIIACH
BOCIIAJICHUSI CIIM3UCTON 00OJIOUYKH S3BIKA, T'y0, MOMYyTHEHHE XpYyCTalliKa, 00IIasi MbIIIeYHas Cia-
0ocTh. B aHanmm3e KpoBU YCTAaHOBIICHO 3HAYUTEIHFHOE CHUKEHHE aKTUBHOCTH TIyTaTHOH-PEAYKTa3bl
IPUTPOIUTOB. AKTUBHOCTh (PEpMEHTa BBIPOCIIA TOCHE 100aBiIeHus B Ipoly pubodraBuHa. Kakoii
KO(EpMEHT BXOJUT B COCTaB IIIyTaTHOH-PEIYKTa3bl 3PUTPOLIUTOB?
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A. TIID. b. DA/ B. HAT". I'. TT®K. . 11D.

3aodanue 6. bonpHOMY CrelIaHa Oomepanus PE3CKIINU HKEIYAKa, MMOCIe Yero BCIASACTBUE HET0-
CTaTOYHOCTH BUTaMUHa B12 y Hero passuiiack anemusi. HazoBute kodepMeHTHBIE (DOPMBI 3TOTO BH-
TamMuHa. B Kakux peakuusx OHU IPUHUMAIOT ydacTue?

3a0anue 7. K Bpady oOpaTHICS MNAlMEHT C jKalo0aMH Ha BOCHAIUTEIbHBIC MPOIECCHI
KOXHN (I[epMaTI/IT), COITPOBOKAAOIIHECH YCI/IJ'IGHHOI;'I ACATCIIbHOCTBIO CaJIBHBIX XKCJIC3, BBIIIAJCHUCM
BOJIOC — THITUYHBIMHU MPU3HAKAMU HEAOCTaTOYHOCTH BUTamMuHa H. OOBsACHUTE, KaKUe peakiiu
oOMeHa HapyMIAIOTCS TIPH STOM.

3aoanue 8. Kakue u3 HUKENEPEUUCICHHBIX MPOJAYKTOB MUTAHUS COAEPKAT MHOIO 3iK030-
MEHTaCHOBOM U JIOKO3areKCaeHOBOM KUCIOT?
A. Kpesetku. b. Cemra. B. I'pynnoe moiioko uenoseka. I'. CoeBoe Maciio.

3aoanue 9. KakuM 006pa3oM pacTBOPHMBIE BOJIOKHA B COCTaBE NMPUHUMAEMON MUIY TOMOTra-
10T CHU3HUTh YPOBEHB XO0JIeCTepoIa B KpoBu? BeiOepuTe mpaBUIIbHBINA OTBET.

A. OHM IeHaTypUPYIOT XOJIECTEPOII B JKEITYIKE.

b. OHu ruaponu3y0T X0J€CTEPOII B KUILIEYHHKE.

B. Onu 3a51ep>kuBatoT X0JIECTEPOII B KUILICUHUKE U TAKUM 00pa30M 3aMeJUISIOT €ro BCaChIBaHUE.

I'. OHM ycHIHMBAIOT HKCKPELHIO KEITUH, YCKOPsisi OOMEH X0JIeCcTepoIa.

3aoanue 10. Kakoi uctouHuK dHepruu odecrneunBaeT 90% rIFOK03bI, HEOOXOIUMOM B Kade-
CTBE TOILUIMBA B TEUEHHE MEPBBIX HECKOIBKUX AHEH ronogaHus?

A. benok. b. Keronossle Tena. B. ['mukoren. I'. TpuanunriunepoJs.

3aoanue 11. Yem 00ycaoBIEHO MPEUMYIIIECTBEHHOE 3aMacaHue xKupa Ha Oeipax y )KeHIIUH U
BOKPYT KUBOTa — Y MY>KUUH?

A. Pa3nuuuem ypoBHsI MHCYJIMHA B KPOBH.

b. PazHuueli B akTUBHOCTH JIMITOIIPOTEUHIIUIIA3BI.

B. Pazuuuieii ypoBHS HUPKYISILIMY JTUIUATPAHCIIOPTHBIX OEJIKOB.

I'. Pa3Huuel akTUBHOCTH JIMIIONIPOTEUHCUHTETA3BI.

OTBeThI K pelIeHNI0 3aJaHN I

Jna camonposepku ucxo0no020 ypoeHsa 3HAHUIL:

1-A,B,T. 2-B, I 3-B. 5-B. 62—A-4b-3,B-51T-2,1-1.

Jlna camocmoamenvhou padomaoi:

1.1 — B1, ero kopepmentusie popmel TMD, TAD (TIID), TT®. 2.2 — B. 3.1 — Kpammopxop.

CamocrosiTeibHasi padota (60 MUHYT)
HNHCTpYKIUSA K IPAKTHYECKOMY 3aHATHIO

I[J'ISI O6Hapy)KeHI/ISI BUTAMHWHOB W OIIPCACIICHUSA UX KOJIMYCCTBA B PA3JIMYHLBIX BCIICCTBAX U
OMOJIOrHYECKUX KHUIAKOCTAX CYMIECTBYIOT PEaKIMU, OCHOBAHHBIC HA IIBETHBIX PCAKIHAX, XapaKTCP-
HBIX JJIA TOM WJIU UHOM T pyUIunupoBKH, BXOI[)IH.[GfI B BUTaMHUH.

PaGora 1. Kauecmeennwie peakyuu na eumamun By

Butamun B: coctouT M3 MUPUMHUAMHOBOIO W THA30JbHOrO KoJiell. Butamuun Bi momyumi
Ha3BaHUE TUAMHHA ITOCKOJIbKY COJIEPKHUT CEPY U a30T.

1. Peaknusga OKHCIEeHUS

Ilpunyun memooa. B menoyHou cpeie THAMHUH OKHUCISETCS (EppUIIMAHHUIOM Kalus B
THOXPOM, PACTBOP KOTOPOTO (DITFOOPECIPYET CHHUM IIBETOM MIPH OOJIYICHUH YIBTPa()HOIECTOBBIMHU
JIy4dam,.
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Xo0 pabomur. B mpobupky BHOcAT | karmumo 5% pacTBopa THaMHuHa, npubasisoT 5—10 ka-
nenb 10% pactBopa NaOH, 1-2 kammu 5% pactBopa ¢eppunrannia Kainus, B30anThIBalOT MOJY-
YeHHYI0 cMech. CTaBAT NpOoOUPKY B IITATUB MPEABAPUTEIHHO MPOrPETOro Groopockomna u Hadto-
JIAI0T CHHIOIO ()ITFOOPECIICHIIHIO.

2. Iuazopeaknus

Ilpunyun memooa. B meno4Hol cpeie THAMHUH C JHA30PCAKTHBOM OOpPa3yeT CIOKHOE
KOMIUIEKCHOE COETMHEHUE OPAHKEBOTO IIBETA.

Xo0 pabomwi. K nmuazopeakTuBy, comepxaimieMmy 5 kamenb 1% pactBopa cynbhaHUIoBON
KHCIIOTHI U 5 Kamnenb 5% pacTBopa HUTpUTA HaTpus, 100aBisoT 1-2 kamiu 5% pacTBopa THaMUHA
M 3aT€M 10 CTEHKE, HAKJIIOHHMB IMPOOHUPKY, OCTOPOXKHO aobaBistoT 5—7 kamens 10% pactBopa
OouxapOoHara HaTpus. Ha rpanuiie qByx »KHJIKOCTEH MOSABIAETCS KOJIbIIO OPAHXKEBOIO I[BETA.

BoiBoa:

PabGora 2. Kauecmeennasn peakyus na eumamun B>

Ilpunyun memooa. Oxucnennas ¢popma BuTamMuHa B mpencraBisieT co0oii sxentoe (iroo-
pecuupyloliee B yabTpaduOICTOBBIX Jydax BellecTBo. Peakiust Ha BuTaMuH B2 OCHOBaHa Ha ero
CTIIOCOOHOCTH JIETKO BOCCTaHaBIMBAThCs. [Ipu 3ToM pacTBop BHTamMuHa B2, oOnanmarommii xenton
OKpacCKOi, MproOpeTaeT CHavYajla PO30BbIi IBET 32 CYET 0OpA30BAHUS MPOMEKYTOUYHBIX COCIHHE-
HUH, a 3aTeM 00eCIBEeUMBAETCs, T. K. BOCCTAHOBJICHHAs! opma BUuTamuHa B OecriBeTHa.

Xo0 pabomwvr. B npoOupky nHanmuBatoT 10 kamenb pacTBopa BuUTamuHa Bz 100aBisioT
5 kanens koHneHTpupoBanHoi HCl 1 omyckarT 3epHBIIIKO METAIMYECKOro nuHka. HaunHaercs
BBIJICJIICHUE ITy3BIPHKOB BOJOPOJAA, >KUIKOCTh TOCTEIIEHHO DPO30BEET, 3aTeM OOCCIIBEUYMBACTCS.
CpasuuBatot 06e ¢hopMbl BuTaMuHa B 110 irroopectieHnny.

Pabota 3. Kauecmeennan peakuyus na eumamun PP

Ilpunyun memooda. Buramun PP npu HarpeBaHuu c¢ pacTBOpOM arerata Meau oOpasyeT
IJIOXO PACTBOPUMBIN CUHUIA 0CaJI0K MEAHOM COJIM HUKOTUHOBOM KHUCIIOTHI.

Xoo pabomwer. HanmuBaror B mpobupky 20 xamenb 3% pactBopa ButamuHa PP (mepen
OTIpe/IENIEHUEM pPacTBOpP 00s3aTENbHO CleIyeT B30OJTaTh) W HArpeBarOT JI0 KUIIEHUS; MPHU 3TOM
MYTHBIA PacTBOpP CTaHOBUTCA Mpo3pauyHbIM. B36onras 5% pacTBop auerata mMeau, npuiusaioT 20
Karesb ero K HarpetoMy pactBopy ButamuHa PP. ConepxuMoe mpoOUpKU JTOBOJAT 10 KUIIEHUS U
cpa3zy OXJIQXJAlT MOj CTpyed XosonHoW Boabl. Ha gHe mpoOHMpKH BhINajaeT CHHHMHA OCaT0K
MEIHOU COJIM HUKOTHHOBOI KUCIOTEL

BoiBoa:

Pabota 4. Kauecmeennan peaxyus na eumamun Be

Ilpunyun memooa. Buramun Be npu B3aMMOJEHCTBHM C paCTBOPOM XJIOPHOT'O XkKele3a 00-
pa3yeT KOMIUJIEKCHYIO COJIb THIa (DeHOJIATA Kelle3a KPaCHOTO 1IBETA.

Xoo pabomuwr. K5 xamsam 1% pactBopa BuTamuHa Be mpunuBaiot paBHoe koinuyecTBo 1%
pacTBopa XJIOPHOTO XKeJje3a U NepeMelnnBaioT. Pa3zBuBaeTcs KpacHOE OKpalllBaHHe.

BriBon:

PaGora 5. Kauecmeennasa peaxuyus na sumamun B,
B12— enuHCTBEHHBIN BUTAMHH, COJEPKAIINNA B CBOCH CTPYKType MeTasut (KoOambT).
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Ilpunyun memooa. Ilpum B3aUMOJEHCTBMM HWOHOB KOOAJIbTa C THOMOYEBHHOW TIpH
HarpeBaHuU o0paszyeTcs poAaHu KoOalbTa 3eJICHOTO 1IBETA.

Xoo pabomwvi. Ha Oymaxubld (QuIbTp HaHOCAT 2—3 Kaljid pacTBOpa THOMOYECBHUHBI U
BBICYIIMBAIOT HAaJ IUIaMeHeM cnupToBku. llocie storo HanocaT Ha ¢GuibTp 1-2 Kamm
MuHepanuzara (B12) u cHoBa HarpeBaroT QuibTp Haja cnupToBKoil. Ha ¢duibTpe, yaiie no kpato,
MOSIBJISIETCA 3€JIEHOE OKpAallliBaHUE, CBUIETEIbCTBYIOLIEE O HAIMYUU KOOAIbTa.

BriBoxa:

Pabota 6. Koauuecmeennoe onpeoenenue sumamuna C

Ilpunyun memooa. Meton ocHOBaH Ha crocoOHocTn BuTamuHa C BOCCTaHABIWBAThH 2,6-
nuxaopheHoIMHI0()EHO, KOTOPBIM B KHCIIONW Cpe/ie MMEET KPaCHYIO OKPAcKy, a MPH BOCCTAHOBJIE-
HUM 00OeCIBEUMBACTCS; B IIEJIOYHON cpele okpacka cuHssA. s mpemoxpanenus ButamuHa C oT
pa3pylICHHUs] KCCIEAYEMBI pacTBOP TUTPYIOT B KHUCION cpele IIEeJTOYHBIM pPacTBOpoM 2,6-
TUXJIOPGEHOIMHIO()EHOIOM JI0 MOSBJICHHUS PO30BOT0 OKpPAITUBAHMS.

Onpeoenenue cooepiicanusn eumanuna C ¢ kapmogene

Xoo pabomur. OtBemmBaroT 1 T kaptodens u pactuparor ero B crynke ¢ 2 mur 10% pactBopa
COJISTHOM KUCIIOTHI (UTOOBI KapToeab He TEMHEN), TOCTETNCHHO MPUiINBas 8 MJI AUCTUIIMPOBAHHOMN
Bozbl. [lonmydyeHHbII roMoreHar QUIbTPYIOT 4Yepe3 Mapil0 B CTAKAHYMK, U (UIBTPAT TUTPYIOT
0,0011 pactBOpoM 2,6-muxiopheHonnHaoeHoNa 10 PO30BON OKpPACcKH, COXPAHSIONICHcS B Teue-
nue 30 c.

Jlna pacueta conep:kaHus acCKOPOMHOBOW KUCIIOTBI B TaKHX MPOAYKTaX, Kak Kalycra, KapTo-
(enb, XBOS, IIMITOBHUK H Jp., UCTIOIB3YIOT GOPMYITY:

X=(0,088 - A -100)/B,

r7ie X — Co/iepyKaHue acKOpOMHOBOM KHMCIOTHI B MIiLIMrpamMax Ha 100 r npoaykra; 0,088 — ko-
JIUYECTBO ACKOPOMHOBOM KHUCIIOTBHI, MI, COOTBETCTBYyIomee 1 mi 2,6-muxnopdenonuHaodenona;
A — pesynbrat TuTpoBaHusg 0,001H pactBopoM 2,6-auxnopdenonuniodenona, mir; B — konmue-
CTBO MPOJYKTa, B3siTOE /I aHanmm3a, T; 100 — mepecuer Ha 100 r mpoaykTa.

B 100 r kaptodenst o06bruHo conepxures 1-5 mr Butamuna C.

PesyabTaTel: A=

BoiBoa:

Onpeoenenue cooepricanusn eumamuna C ¢ moue

Omnpenenenue coaepkanus ButamuHa C B Moue J1aeT MPEJCTaBIEHUE O 3aracax 3TOro BUTa-
MHUHa B OpraHu3Me, Tak KaKk MMEEeTCs] COOTBETCTBHE MEX]y KOHIEHTpaluel BUTAMHUHA B KPOBU U
KOJIMYECTBOM 3TOr0 BUTAMHUHA, BbIIEIsIEMbIM ¢ Mouoil. OgHako nmpu runoButamuHose C conepixa-
HUE aCKOPOMHOBOI KHUCIIOTHI B MOY€ HE BCErja MOHMKeHO. YacTo oHO ObIBaeT HOPMaJbHBIM, HE-
CMOTps Ha OOJBIION HEAOCTATOK 3TOT0 BUTAMHMHA B TKaHAX M OpraHax.

VY 3mopoBbix mozei BeeneHue per oS 100 mr Butamuaa C ObICTPO MPUBOAMT K MOBBILIICHUIO
€ro KOHIIEHTpaIK B KpoBU U B Moye. [Ipu runoButamunose C TKaHU, UCIIBITHIBAIOLINE HEJOCTATOK
B BUTAaMHHE, 33J€PKUBAIOT NMPUHATHIM BUTaMUH C M €ro KOHIIEHTpalus B MOYE HE IMOBBIILIACTCH.
Moua 310poBoro uenoBeka cofepkuT 20—30 mr/cytku Butamuna C nwim 113,55-170,33 mxmons/cyTt. Y
JieTell ypOBEHb 3TOI0 BUTAMHHA IMOHMKACTCS MPH IIUHTE, a TAKXKE IMPU OCTPBIX U XPOHHUUECKUX MH-
(heKITMOHHBIX 3a00JICBaHUSX.

Xoo pabompel. B cTtakaHuuk win Konbouky orMmepuBaroT 10 mi Moun u 10 Mu1 AuCcTUILITUPO-
BaHHOM BOJIbI, MepeMennBaoT, moakucisor 20 kamsivu 10% pactBopa HCI u turpyror 0,001H
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pactBopoM 2,6-muxiiopheHonnHaodeHona 10 po3oBoi okpacku. s pacdera comepKaHus acKop-
OMHOBOM KUCIIOTHI B MOUYE UCTIONB3YIOT GOPMYITY:
0,088-4-B
e

IJie X — COjIep)KaHue acCKOPOMHOBOM KUCIOTHI B Mr/cyT; 0,088 — KOIM4YeCTBO aCKOPOMHOBOW KHC-
70Thl (Mr) cooTBeTcTBYIOmee 1 mi 2,6-auxinopdenonuuaopenona; A — pe3yiabTaT TUTPOBAHUS
0,001n pactBOpoMm 2,6-nuxnopderonuuaodenona, Mia; b — o0bemM MOUH, B3ATHIN JJIsI THTPOBAHUS,
Mmi1; B — cpeanee cyrounoe konuuecTBo Mouu (i1 Myk4uuH 1500 mu, 11 sxeHiud 1200 mon).

PesyabraTel: A=
Pacuér:

BriBoxa:

Iloonucw npenooasamensi:

31. TEMA: BUOXUMMUSA IUTAHUA. MUHEPAJIBHBIE BELHLIECTBA.
PEI'yJisinus BOAHO-9JIEKTPOJIUTHOI'O BAJIAHCA. OITPEJAEJIEHHUE
COJAEPKAHUSA HATPUSA U KAJIUA B CBIBOPOTKH KPOBU

AKTYaJIbHOCTB TeMbl. II3MeHeHNe cocTaBa MUHEPAJIbHBIX BELLECTB, HAPYILIECHUE pacipee-
JICHUS SJIEKTPOJIUTOB U )KHUJIKOCTH B OPTaHU3ME SBIISIOTCS MPUUYUHON MHOTHX CEpbE3HBIX HapyIle-
HUW, KOPPEKLMEN KOTOPBIX Yalle BCEro 3aHMMAIOTCSI PEaHUMATOJIOT .

Leap 3aHATHA: 3aKPENUTh 3HAHMS AJIEKTPOIUTHOTO COCTaBa >KUJIKOCTEH OpraHu3Ma, poiu
MHUKpO- U MaKpO3JEMEHTOB B KJIETKaX W BHEKJIETOYHOW HUAKOCTU JJIs MOCIEAYIOIIEro UCIOoIb30-
BaHUS MX BO BpaueOHOM JesITeIbHOCTH.

TpeGoBanusi K MCXOAHOMY YPOBHIO 3HAHHMii. [[Jisl MONHOrO ycBOEHHsSI T€Mbl HEOOXOIUMO
MIOBTOPUTH W3:

" obwell xumuu.

— TMOHSATHS  «OCMOTHMYECKOE  JaBJEHHE», «OCMOJSUIBHOCTBY»,  «THUIOTOHUYECKOE U
TUNIEPTOHUYECKOE U3MEHEHHE 00BEMay, «pH», «OydepHbie cucteMbly;

" OUOOpP2aHUYECKOU XUMUU

— KETOHOBBIE TeJIa, alIbOYMHHBI, TI100YIMHBL;

" HOPpMANLHOU DUUONOSUU:

— pacnpezesieHue BOJbl B OpraHu3Me, aKkBallOpHUHBI;

— COCTaB MHTEPCTULHATBLHON (MEXKJIETOYHOMN) U KJIETOUYHOU KHUJIKOCTEH OpraHu3ma,

— wmexanusM aeiicteus Na*/K -AT®a3sr;

" OUONI02UYECKOU XUMULL.

— (epMeHTBI, TOPMOHBI, MEXaHU3MBI PETYJISALUNA AKTUBHOCTH (PEPMEHTOB.

3ATAHUS 1JISI CAMOITPOBEPKH HCXOJHOI'O YPOBHS 3HAHUM

3aoanue 1. B 00bIUHBIX YCIIOBUSIX HEM30€XKHAsI CyTOUHAs MTOTEPs BOJIBI B3POCIIBIM YETOBEKOM
cocrasisieT 0KoJ10 2500 M. YKaxuTe, CKOJIBKO BOJIBI TEPSIETCS:
a) C BBIABIXaEMBIM BO3/1yX0OM; 0) ¢ MOYOH; B) uepe3 KOXKy B BUJE 1OTa?

3aoanue 2. Yto npou30UIeT NpU NOMEUICHUH SPUTPOLIUTOB B TUIIOTOHUYECKYIO Cpeay?
A. OHM HE U3MEHSATCS.

b. Hactynur nx cmopuiuBanue.

B. IIpousonaér remomnus.
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3aoanue 3. Keronoswie Tena (AH) sBastorcst 6osiee CHIBHBIMU KUCIOTaMH, YEM YTOJbHAsS
KHUCJIOTa. B Kakyio CTOpOHY CMECTHUTCSI paBHOBECHE PEaKIUu?
HCO* + AH <> H2CO3 + A~

3aoanue 4. Y 6015HOTO OABUIMCH OTEKU. KaKOBBI BO3MOKHBIE TPHYUHBI?
A. Hapymenue 6eTOKCHHTE3UPYIOIIEH (QYHKIIUH ITEUSHHU.

b. Crymenue kpoBu.

B. IIporeunypus.

I'. HegocraTok Ba3orpeccuHa.

Hpa6uﬂbHOCn’Ib peweﬂuﬁ npoeeponie, conocmaeue ux ¢ omeemamul.

Bonpocs! 1151 00CyKIeHUs:

1. Hopmbl oTpeOIieHus: BOJIbI, MOCTYILICHHE W BBIBEJCHUE BOJIBI. Pacripenenenue u poib BO-
IIbI B OpTaHu3Me.

2. Kanwiuit, docdop. Pons B MeTabonusme, ropMoHaabHas PETYIsaIus ux oOMeHa.

3. Harpuii, kanuit, xsi0p, Maraui, cepa. Poib 3TUX MakpolIeMEHTOB B METa00JIM3ME.

4. OOMmeH xelne3a B opraHu3Me (BcachblBaHHE, TPAHCIIOPT, BHYTPUKJIETOYHBIH 00MeH). buoo-
THUYecKasi poiib kelnesa. JKene3oneuiuTHBIe COCTOSHUS U JKee30aepuiuTHbie aneMuu. Jlernonu-
poBanue xene3a. [IposiBieHus M30bITKA Kelie3a B OpraHu3Me

5. Pone Menm, inHKa, ceneHa, iona, propa, Maprania, kodaiabTa B METa0OIM3ME TKAHEH.

6. MexaHu3M JCHUCTBUS TOPMOHOB, PETYIUPYIOIIUX BOJIHO-MUHEPAIbHBIH 0OOMEH ( Ba3ompec-
CUHA, HATPHIA-YPETUIECKOT0 TOPMOHA, AJIBIOCTEPOHA).

7. PeHuH-aHTMOTEH3UHOBAs CUCTEMA U €€ POJIb B PETrYJISIIIUKE BOJHO-COJIEBOIO 0OMEHa.

JluTepatypa [JIsl NOATOTOBKHU

OcnosHasn
1. Buonoeuuecxas xumus / B. K. Kyxrta [u np.]. Mocksa : bunom, Munck : Acap, 2008. C. 515-549.
2. Buonozuyeckasn xumust / A. J1. Taranosud [u np.]. Munack : Beim. mk., 2013. C. 359-375.
3. KoHcriexT nexnuii.
Jononnumensnasn
1. Vaiim, A. OcuoBsl 6uoxumuu / A. Yaiit, @. Xenanep. Mocksa : Mup, 1981. T. 3. C. 1307-1314.
2. Huxonaes, A. A. buonornyeckas xumus / A. 5. Hukomae. Mocksa : MeaunuHackoe nH(bOpMAaIu-
oHHOE areHcto, 2004. C. 399-411.

3AJAHMS JJISI CAMOCTOSITEJABHOM PABOTHI

3aoanue 1. 3anioMHUTE PU3NOJIOTUYECKUE KOHIIEHTPAIIM OCHOBHBIX KATHOHOB:

Katuonsl Ilnazma OpUTPOUMTHI
Kaynmii 3,5-5,5 MmMonb/1 80—113 mmomub/n
Harpuii:
B3pOCIIbIC 130-150 mMomb/1 13,5-21,8 mMoab/n
JIETH 130-145 mMmoms/n

Copep:xanue O0MIETO KANbIHS B CBIBOPOTKE KPOBU — 2,2—2.7 MMOJbB/J, HOHU3UPOBAHHOTO
KaJIbIHs B ChIBOpOTKEe — 1,1-1,3 MMomb/m.

3aoanue 2. Bce MHHCPAJIBHBIC BCUICCTBA B 3aBUCUMOCTHU OT UX KOHILICHTPAIIMU B OPraHU3ME
moaApasACIAOTCA Ha MAaKpO- U MHUKPOJJICMCHTHI. MI/IHepaJ'IBHHe BCIICCTBA, COACPIKAHNUE KOTOPHIX
MMPEBLIIACT 50 Mr/kr Macchl TCJIa, OTHOCATCA K MAKpPO3JICMCHTAM. Hepqu/IanTe OTH DJICMCHTBI.

3adanue 3. B cocTtaB Kakux XpOMOMPOTENHOB BXOJIUT KEIE30?
A. Ilutoxpoma Paso.

b. I u II KoMIIIEKCOB ABIXaTEIILHOM ICTIH.

B. III u IV KOMIUIEKCOB ILIXaTEIbHOMN IIEIIH.

I'. llepynonnazMuHa.

J1. Muorno6uHa.
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3aoanue 4. MykoBHUCIIHI03 — HACJICICTBEHHOE 3a00JIEBaHUE, XapaKTEPHUIYIOIIEECs Mopaxke-
HUEM Kelle3 BHEIIHEH CEeKpelHy, KIMHUIECKH MPOSBISICTCS CTYIIEHUEM CIIU3H B BHIBOJHBIX MTPOTO-
Kax (TJIaBHBIM 00pa3oM, MOJDKEITYI0YHOMN KeJie3bl U OPOHXOB). ITHOJIOTHS OOJIE3HH — TCHETHYC-
ckuit neekt CFTR (mepeBoi: KUCTO3HO-(QUOPO3HBIN TPAHCIOPTEP-PETYIATOP), T. €. XJIOPHOTO Ka-
Hana. [Ipennoxure croco0 seueHus 3Toro 3adosaeBaHus (Ha OCHOBAaHUU MaTepuaa JeKIUN).

3aoanue 5. [locne HazHayeHUs IpeNapaToB cejcHa B KPOBHU y MAlIMEHTA:
A. CHususocsk coaepxkanue npoaykron [1OJI.

b. YBenuuunocs conepsxanue npoaykros [TOJI.

B. YBenuuunach akTUBHOCTh TJTyTaTUOHIEPOKCUAA3BI SPUTPOLIUTOB.

I'. CHm3miiach akTUBHOCTH TITYyTaTHOHIIEPOKCH 136l SPUTPOIIUTOB.

3adanue 6.3arioMHUTE: B Cilydae CHIDKCHHUS O0OBEMa KPOBH BKIIFOYAKOTCS JBa MEXaHHU3MA:
1) pazmpaxaroTcs peuenTophbl TUIIOTajJaMyca, YTO MPUBOJUT K aKTUBALIMU CUHTE3a Ba3OIPECCUHA;
2) pa3apakaroTcsl PEeenTOPhl IOKCTArJIOMEPYJIIPHOTO arapara Mo4YeK, YTO CONMPOBOXKIACTCS BHI-
OpOCOM B KPOBOTOK PCHHHA.
Hcnonb3ys npuBeIEHHYIO CXEMY, U3YYUTE OCHOBHBIE 3(PPEKTHI TOPMOHOB U PEHUHA!
AHeumTenaun 1)

Mvnotanamyc Kamencun (Af 1)
Hefiporunodpna

¥Oxcmaznomepy- AxzuomeHauy |
BazonpeccuH —

nApHLIT annapami———— | Penxun
\ AHZUOMOHIUMO2EH

IH0

L Mouka _,\' Ma*

—— Heghpon

HpCIGZ/lJleOCmb pemeﬂuﬁ npoeepbnie, conocmaesue ux ¢ omeemdamul.

TIPOBEPBTE BAIIIY 3HAHUSI (CAMOKOHTPOJIb YCBOEHHUSI TEMbI)

3aoanue 1. Y G0ibHOTO HEPPUTOM PA3BMINCH OTEKH. UTO MOXKET CIY>KUTh UX OCHOBHOM
MIPUYUHON?

A. YMeHbllleHUE COJepKaHU B KPOBU aIbOyMHHOB.

b. YMeHbI11eHUE coiepikaHusl B KPOBH INIOOYIHUHOB.

B. VBenuuenue cogepxanusi B KPOBH O€JIKOB OCTPOil (pa3bl.

I'. CHMKeHue KOHLIEHTPAlMK [VIFOKO3BI B IJ1a3M€ KPOBH.

J1. CHI>KeHue KOHIIEHTpaIMK HaTpHsl B IJIa3Me.

3aoanue 2. O0bsicHUTE, MOYEMY U HEJOCTATOK, U M30BITOYHOE MOCTYIUIEHHMEe BUTaMHHa D
B OpraHu3M Oy/eT NPUBOJIUTH K AECTPYKIIMH KOCTHOM TKaHH.

3aoanue 3. HazoBuTE MIUHEpabHBIE BEIIECTBA, BHIMOJIHAIOLINE CIEAYIONINE (DYHKIINU:

A. Tlogaepxka 3JIeKTPOIMTHOTO OanaHca.

b. ITonnepxkka onpenei€HHOro OCMOTUYECKOTO JABJICHUS.

B. Coznanue 61aronpusTHBIX YCIOBHI JIJIsl paCTBOPEHUS OEITKOB KJIETOK KPOBH.

I'. YuacTue B MexaHH3Max BO30yIUMOCTH.

J1. BnustHue Ha 0OMeHHbIE MPOLIecChl MYyTEM aKTUBUPOBAHUS UJIM UHTMOMPOBaHUS (DEPMEHTOB.
E. Munepanuzanus Kocteil ckenera u 3y0oB.

3aoanue 4. Bo BpeMs THPEOUIPKTOMHUN XUPYPT HE 3aMETHUII PACTIONOKEHHBIX B TOJIIIE IIUTO-
BU/IHOM JKeJI€3bI MApalIMTOBHIHBIX KeJIE3. Y GONBHOr0 HaYaIuch cyaoporu. [Touemy?

A. B pe3ynbTare mafieHns COAEPKaHUSA B KPOBH THPEOKAIbIUTOHHMHA.

B. B pe3ynbrare CHUKEHUS COEPIKAHUS B KPOBH IIAPATUPHUHA.

B. Benencrsue camkenus copepxanns Ca*™ B muazme KpoBu.

I'. Benencrsue yBenuuenust copepskanust Ca*™ B miazme KpOBH.
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3aoanue 5. OTEK rOJOBHOTO MO3Ta — OIACHOE OCIIOKHEHHE TpaBM yepena. OH MOXKET Takke
pa3BUTHCS MIPH HEMPABWIILHON TAaKTHKE JICYCHUS KPOBOMOTEpH (M3-3a M30BITKA BBEJIEHHOW B Opra-
HU3M XKUAKocTH). Hapyienne pyHKIMKM KaKuX KJIaCCOB aKBAIIOPUHOB MPU 3TOM OTMedaeTcs?

A. AkBanopuroB AQ P1u AQ Pa.

b. AxBarnuieponopuHoB.

B. AxBanopusnos AQ Po.

OTBeTHI K pelIeHN 0 3aJaHuil

/Jna camonposepku ucxo0no2o ypoeHs 3HAHUIL

1—a) 300400 mur; 6) 12001500 mut; B) 500—600 M.

2—B.3—Bnpaso. 4 — A, B.

Jlna camocmoamenvhou pabomut.

2—Na, K, Ca, Mg, P, CI, S. 3— A, B, Jl. 4 — rennas umxenepus. 5 — A, B.

JIABOPATOPHAS PABOTA (60 MUHYT)

PaGora 1. OnpenesieHue copep:KaHUs HATPUS B CHIBOPOTKE KPOBU (POTOMETPHYECKHM
MeTOA0M.

Ilpunyun memooda. Metos OCHOBaH Ha TOM, 4TO COJEpKalIHiicad B 00paslie HaTpui ocaxaa-
eTcs ypaHWJIAlleTaTOM MarHus. Y paHWJI-aHUOHBI, OCTaBIIMECS B PAaCTBOPE, CIIOCOOHBI 0OpPa30BBI-
BaTh OKPALIEHHBIM KOMILJIEKC ¢ THOMIMKOIATOM. KOHIIEHTpallus HaTpus NpsIMO MPONOPLUUOHAIbHA
Pa3HOCTH MEXAY X0JIOCTON (0€3 MpeuunuTalu) U ONbITHOW IPOOaMH.

Xo00 padomst. bepyT 2 uentpudyxHusie npodbupku. B nepByro nmpobupky (ombiTHas mpoda)
orMepuBatoT 1,0 ma pearenra 1 u 3atem no0asisitor 0,02 M cbIBOpOTKH KpoBU. Bo BTOpYyIO Ipo-
oupky (crangaprtHas mpo6a) BHocsT 1,0 mi pearenta 1 + 0,02 M1 cTaHIapTHOTO pacTBOpA.

Heo0xonmMo cTporo co6,a0aaTh Moc/1e10BaTeIbHOCTh BHECEHHS] PeaKTUBOB B NMPOOHUp-
KM (CBIBOPOTKY 100aBJISAIOT K peareHry)!

3akpbiBatoT npoOupku U 30 ¢ BCTPAXUBAIOT MX cojepkuMmoe. Yepe3 5 MUH BHOBB TaK K€
BCTPSAXUBAIOT M OCTaBJIAOT MpoObl Ha 30 MHH B TeMHoTe. 3areM HeHTpudyrupyor 10 MuH
(1000 06/muH).

W3 kaxpoit neHtpudyxHoil npobupku orbupatror mo 0,02 My HagoOCaTOYHOW KHUJKOCTU
B OOBbIUHBIE MPOOUPKU U A00ABISIIOT B Kaxayro 1o 2,0 mi peareHta 2. OIHOBPEMEHHO T'OTOBST
xonoctyto mpoly (0,02 miu pearenta 1 + 2,0 mi pearenra 2). PeakiimoHHYI0 cMecCh TIATENBHO Tie-
PEMEIINBAIOT U UHKYOUPYIOT 5 MUH IpU KOMHAaTHOM Temneparype. M3mMepsioT OoNTHYECKYIO MII0T-
HOCTB BCeX MPOO MPOTUB BOJIbI, UCIIOB3YsI KIOBETHI 5 MM ((hHOJI€TOBBIN CBETOMUIBTP, AJIMHA BOJ-
HbI 400 HM).

Pacuém: xouuentpanuio Na* (MMOJIb/11) onpenensor no hopmysie:

C — EXOJ’I B EOI'I C

on E _ E X CT
X0 CT

r7e Exon, Eon 1 Ecr — onTHueckas ImIOTHOCTh XOJIOCTON, ONBITHON U CTaHIApTHOM MpoO, COOTBET-
cTBeHHO; Cer — KOHLEHTpalus cTangapTHoro pactsopa (150 mmons/i).
Conepxanue Na™ B CbIBOPOTKE KPOBH B HOPME cocTaBisgeT 135—150 MMoJIb/1.

Pe3yabrar: Eon =
Exon. =
Ect.=
Pacuer:
Con =
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Knunuxo-ouaznocmuueckoe 3nauenue. Y MCHbIIICHHE KOHIICHTPAIIMU HATPUSI B CHIBOPOTKE
KPOBH OOYCIIOBIMBAET KIIMHUYECKUH CUMITOMOKOMILIEKC, XapaKTePU3YIOIIUNCS MOSBICHUEM ama-
THH, TIOTEPEH amnmeTuTa, TOUTHOTOW, PBOTOM, HApYyIICHHEM pe(]IeKCOB, TaXMKapAHEH, MaJICHUEM
KpOBHHOI‘O JaBJICHUSA, IICUX03aMU.

['unepHaTprueMusi CONMPOBOXKIACTCS THKETBIM OOITUM COCTOSHHEM OOJBHBIX, MOBBIIICHHEM
TEMIIEpATyphl TEJA, TAXUKAPIUCH.

BriBoxa:

PaGora 2. Onpenesnenue copep:KaHus KaJusl B CbIBOPOTKEe KPOBH TYPOMIMMETPHYECKUM
MeTO0M.

Ilpunyun memooa. MetTox OCHOBaH Ha CIIOCOOHOCTH MOHOB KaJldsi 0OPa30BBIBATH CTA0MIIb-
HYIO CYCHEH3HUIO ¢ HoHaMu TeTpadeHmndopata. MyTHOCTh CYCIIEH3UH NMPOMOPIIMOHATbHA KOHIICH-
Tpaluy HOHOB KaJIHsL.

Xo00 pabomwl. bepyr Tpu npoOupku. B mepByro npoOupky (ombITHas mpoda) HaIHBaOT
2,0 mu pearenta u no6asisitor 0,04 MiI CBIBOPOTKM KpOBH, BO BTOPYIO IPOOMPKY (CTaHAApTHas
npo6a) BHocAT 2,0 M pearenTa + 0,04 M1 cTaHAApTHOTO PAcTBOPA, B TPEThIO MPOOUPKY (X0J0cTast
po6a) 100aBIAIOT TOJIBKO peareHt (2,0 mi).

Heo0xoauMo cTporo co0/110aaTh NMoC/Ae10BaTEJIbHOCTh BHECEHHS] PEAKTUBOB B NIPOOMp-
KM (CBIBOPOTKY 100aBJISIOT K peareHry)!

[lepememnBaioT 1 UHKYOUPYIOT 2 MUH. BHOBb TIIATENBHO MEPEMENINBAIOT U UHKYOHPYIOT
TouHO 10 MHH Ipu KOMHATHOHN Temneparype. 3MepsroT ONTHYECKYIO0 IUIOTHOCTD OIBITHOM MPOOBI
(Eon) u ctanmaptHoro pactBopa (Ecr) mpoTHB X0J0CTOIM MPOObI, UCHIOIB3YS KIOBETHl 5 MM (3KENTHIN
cBeTopmibTp, AnuHa BosHbL 590 HM). [lepen hoTomerpupoBanreM mpoObl HEOOXOAUMO B30OITATh.

Pacuém: xonnentpanuio K* (MMois/in) onpenensior mo Gopmyie:

Con = Cer X Eon / Ecr.

Coneprxanne K* B CBIBOPOTKE KPOBU B HOPME COCTaBIISIET 3,4—5,6 MMOJIB/JI.

Pesyabrar: Eon =
Ect. =
Pacuer:
Con =

Knunuko-ouaznocmuueckoe 3nauenue. Y MEHbIICHUE KOHIICHTPAIMU Kalldsl B CHIBOPOTKE
KPOBH MPUBOIUT K TSHKENBIM HAPYIIEHUSAM — BIUIOTH 0 MOSIBJICHHUS BSJIBIX Mapajdyend. Y Xyaua-
FOTCSI TICUXWUYECKAash U YMCTBEHHas JESATEIbHOCTb, YTHETAETCS MEPUCTAIBTUKA KUIIEYHUKA, pPa3BU-
BAETCS METEOPU3M, PACLIUPSAIOTCS KETYIAOK U MOUYEBOM ITY3bIPb.

[MunepkanueMusi COMPOBOKIAETCS OLIYIIEHUEM «IIOJ3aHUSI MYpAIlEK», HCUE3HOBEHUEM CY-
XOXKWIBHBIX pediiekcoB, HapyieHueM GpyHkiuu cepana. [lpu AByKpaTHOM MPEBBIIEHUN COEPKa-
HUS KaJusl B KPOBU CEPJIlle OCTaHABIMBAETCS B (pa3e AUACTOJIBI.

BriBona:

Iloonuce npenooasamens:
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32. HEPEYEHB BOITPOCOB I ITIOAI'OTOBKH K KOJIVIOKBUYMY 110 TEMAM:
«bBUOXUMMUA KPOBH», «kbHOXUMMUSA INTAHUA», «<BOAHO-
MWHEPAJIbHBI OBMEH»

1. I'emornoOuH  (CTPYKTypa, MOJEKYISApHbIE (OpPMBI  reMorjioOuMHa, IPOU3BOJIHBIC
reMorjI00MHa, aHOMaIbHbIE OPMBI FEMOTIIO0OHHA).

2. MexaHu3Mbl TPAaHCIOPTa KUCIOPOAA U YIJIEKHCIOro ra3a KpoBbio. IlyTu ucronp3oBaHus
KUCIOpOAa B  KJeTKax. Buiael W npuumHbel TUHOKCHM. Mertabonuyeckue IpOLEcCHl,
COIPOBOKAAIONIUECS PEAKIIUAMU JIeKapOOKCHIINPOBAHHS BEIIECTB.

3. Bydepnbie cucrempl KpoBH (KOMIOHEHTBI, MEXaHWU3M JCHCTBUA, OydepHas EMKOCTB,
conpspkenue). Jlakratanuao3, kKeroanua03 (YCI0BUS U MEXaHU3MbI Pa3BUTHA).

4. ®epMeHTHI IU1a3Mbl KPOBU: CEKPETOPHBIE, 3KCKPETOPHBIE, HHUKATOPHBIE (IPUMEpHI (hepMeH-
TOB, MECTO MX 00pa3oBaHus). JJnarnocTudeckoe 3HaYeHUE UHAMKATOPHBIX (DEPMEHTOB I1J1a3Mbl KPOBH.

5. benku mia3mbl kpoBu. OCHOBHBIE O€TKOBBIE QpaKIUu: adabOyMUH, TI00YIUHBI, PUOPHHO-
reH (comepxanue, (QYHKIHH); albOyMUH-TIOOYTHHOBBIA KOA(PQPUIMEHT U €ro AMarHOCTHYECKOe
3Ha4yeHue. buonornyeckas poib U AMAarHOCTUYECKOE 3HAUEHHE HEKOTOPBIX OEJIKOB IIa3Mbl KPOBU
(ranTornoduH, TpaHcheppuH, LUEPYIOIUIa3MHUH, 01-MHTUOUTOP Mporeas, C-peakTUBHBIA OENOK, UH-
TeppepOHBI, KPUOTIOOYITHHBI).

6. Uro monmmaror mox remoctazom? IlpexcraBieHne O MexaHU3Max remocrasza. Tpu
OCHOBHBIX CTPYKTYpHO-(DYHKIIMOHAJIBHBIX KOMIIOHEHTa reMocra3a. [larojoruueckue cocTosiHMS,
00yCIIOBJICHHBIE HAPYILIEHUEM CUCTEMBI reMocTa3a?

7. OyHKIMOHAIbHBIE 3BEHbsl CUCTEMbI CBEPTHIBAHUSA KPOBU M UX OMOJIOrHYecKas poib.

8. MonekynsipHble MEXaHU3MBI COCYIHCTO-TPOMOOIIUTAPHOTO TEMOCTA3a.

9. CaepTbIBaroIasi cuCTeMa KpOBU (KOMIIOHEHTBbI M MX MPOUCXOXKICHME). I'eMoKoarymsanus
(onpenenenue, (a3pl 00pa3oBaHUs KOATYIALIMOHHOTO TPOMOAa M WX MPOJIOJDKUTENBHOCTB). BHYT-
PEHHUH M BHEIIHUN MEXaHU3M I'eéMOKOAryssiuu (CXembl), oOIIre 3Tanbl U OTIUYUsA. AKTUBATOPHI
(dakTopa Xaremana. Poib TpoMOOLIMTOB B TeMOKOAryssiuu. PU3HOIOTHYECKHUE KOHIIEHTpPALUU
¢ubpunoreHa B kpoBu. Cxema npeBparieHuss GpudprHoresa B GpuOpuH. MoJeKyIsipHbIe pa3Iuydus
¢ubpuna S u |. duznonornyeckne KOHIEHTPAIINU KalbIKs B KPOBH M €TO YUacCTHE B CBEPTHIBAHUH
kpoBu. Butamun K (xumudeckas npupoja, pa3sHOBUIHOCTH, IPUPOIHbIE HCTOYHUKH, POJIb B TeMO-
KoaryJnsiuu, Bukacous). Koarymorpamma (ompeneneHue, KpaTkas XapaKTEPHUCTHKA, TOKa3aTelNu:
BpeMs CBEPTHIBAHUS KPOBU M KOHUEHTpanus (GuOpUHOTeHa).

10. ArTukoarynsHTHas cucrteMa. Kiaccuukanusi €CTECTBEHHBIX AaHTHUKOAryJIsTHTOB.
HauOonee 3HaunMble e€CTECTBEHHBIE aHTUKOAryJSHTBI, MEXaHU3M MX JAeHCTBHs. VCKyccTBEHHBIE
AHTHUKOATYJISTHTHI (TpUMepsl). MeXaHu3M JIeHCTBHS TUKyMapoJia U renapuHa.

11. dubpuHonuTHYECKas cucTeMa, MexaHu3Mbl puoOpuHonu3a. [TnasmMuHoBas cucrema (Kom-
MIOHEHTHI M UX MTPOUCXOKACHNE, MEXaHU3M JCHCTBU).

12. Buramun Bi (tmamun), B2 (puboduaBun), mantoteHoBas kuciora, PP (HuKoTHHOBas
kuciorta), Be (mupumokcun), Bo (dommeBas xucmora), Bi2 (kobamamun), H (6motmn), C
(ackopOMHOBasi KHUCIOTa). XUMHUYECKass MPUPOAA BUTAMHHOB. 3HaTh Ko(epMeHTHbIe (HOpMBI U
ydacThe B MeTaboJm3Me, MPU3HAKH THIIOBUTAMUHO3a, CYTOYHYIO MIOTPEOHOCTh U MHIIEBBIE UCTOY-
HUKU. YMETh HapuCcOBaTh OJIOK-CXeMBbl CTpoeHHs KodepMmeHTHBIX ¢opm BuTamuHa PP (HAJ[ u
HAJ1®) u Butamuna B2 (PMH u ®A/l). AuTuBUTaMUHBI U UX Kiaccudukanug. OueHka odecme-
YEeHHOCTHU OpraHu3Ma BUTaMUHaMU. ButamuHonono0HbIe BemiecTBa: OnoduaBoHon 16l (BuTaMuH P),
XOJIMH, JIMTIOEBasi KWCIIOTA, MapaaMHHOOEH30iHas KHcioTa, BUTaMUH U, KapHUTHH, HMHO3HUTOI,
naHramoBas kucnota. [Ipeacrasienue o cTpykrype, Onosorudeckas poib.

13. Tokodepor. XuMudeckas NPUPOAA, ydYacTHE B MeTabOJNM3Me,  IPU3HAKH
TMIIOBUTAMUHO34a, CYyTOYHAsI MOTPEOHOCTh, OCHOBHBIE HCTOYHUKH BUTamMuHa E.

14. Perunon. Xumuueckas TMpuUpoia, ydacTHE B MeTa0olM3Me, MpPHU3HAKU THIO- U
THIIEPBUTAMUHO3a, CyTOYHAst MOTPEOHOCTh, OCHOBHBIE HCTOYHUKN BUTAMUHA A.
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15. Butamun K. Xumnueckas npupoga. buomornueckast pons. [Ipu3Haky rumoBUTaMUHO3A.
OCHOBHBIE HICTOYHHUKY M CYTOYHAsI MOTPeOHOCTh. BUkacon. AHTUBHUTAMUHBI.

16. Butamun D. Xumudeckas npupoja, MCTOYHUKHA M CyTOYHas oTpeOHOCTh. OOpa3oBaHue
akTUBHOM (opmbl BuTamuHa D3 B opranmsme. buonormyeckas poib. IlposiBieHus rumo- u
TUIEPBUTAMUHO3A.

17. DHeprozarpaTrsl OpraHu3Ma B3pOCJOrO 4YEJIOBEKAa B COCTOSHHUM IIOKOSI B HOpPME U
n3MeHeHuss ux npu narojoruu. Ilyrm wucnons3oBanuss AT® B coctossHuu mnokos. Bkman B
SHEPTOIPOIYKIIHIO OEJIKOB, )KUPOB U YIJIEBOJIOB.

18. Metabonuueckre Mpouecchl MCMOJIb30BAaHUS YIJIEBOJOB, KHUPOB U OEIKOB B KauecTBE
HMCTOYHUKOB PHEPruu (TIMKOT€HOIU3, AUXOTOMHYECKOE PaCIICIICHUE TIIOKO3bl U MOCIEAYIOIIEe
oxucienue [1BK, mobunu3zanus xupa u3 Aeno 1 -OKUCICHHE KUPHBIX KUCIOT).

19. MeTabonrueckre IpoIecChl JCTTOHUPOBAHUS YIIIEBOOB U JIUIIH/IOB IHIIH, KETOTCHE3.

20. IIumeBass LIEHHOCTHb YIJIEBOJOB, JUNUAOB U OenkoB. He3ameHHMMBbIE U YCIOBHO
He3aMeHUMBbIe (PaKTOpBI MUTAHUS. PO MUIEBBIX BOJIOKOH I paOOTHI MUIIIEBAPUTEILHOTO TPAKTa
1 OOMEHHBIX MPOIIECCOB B OpraHU3MeE.

21. Kpammopkop ¥ Mapa3M — KIMHUYECKUE POPMBI CHHAPOMA HEJOCTATOYHOCTH ITUTAHUSI.
XapakTepHbI€ YePThl, CXOJICTBO U MPUHIUITHATBHBIC OTIUYHSL.

22. Hopmebl moTpeOeH s BOJIbI, TOCTYIUICHHE U BhIBEIeHUE BOIbI. COepyKaHUE U POITb BOJIBI
B OpraHu3Me.

23. Kanpuuii, pocdop. Hopmbl morpediaeHus, NMUIIEBbIe UCTOYHUKH, POJIb B METa0OIH3ME,
HapylieHus oomMeHa. 'opMoHanbHast perynsnus oOMeHa Kanblus u ¢pocdopa.

24. Harpwmii, kamuii, xJjop, marHui, cepa. HopMmbl MOTpeOieHHs, MUIICBBIE HUCTOYHUKH,
pacrpesie/ieHie B OPraHu3Me M POJib 3THX MakpodJieMeHToB B Merabonusme. Na'/K'-AT®dasza.
Hapymienust oOMeHa, MyKOBUCIIHIO3.

25. buonoruueckas poib xene3a. [loTpedHOCTh 1 HOpMBI TOTpeOIeHU Kene3a. PeyTtunnsa-
s xeneza. OOMeH jkelie3a B opranu3Me (BCachlBaHHE, TPAHCIIOPT MO KPOBH, BHYTPUKIETOUYHBII
obMmeH). [lenonupoBanue xene3a. [IposBnenus n30biTKa *Kene3a B opranusme. JKene3oneuiuTHbe
COCTOSIHHSI | JKeJe30/1e(DUIIUTHBIC aHEMUMU.

26. Ponp Menm, nuHKa, ceneHa, Wona, ropa, Maprania, kobanbra B MeTabonu3mMe TKaHEH.
[ToTpeOHOCTH M TUIIEBBIE HCTOYHUKH. Hapyiienust oOmeHa.

27. MexaHu3M JeHCTBUSI TOPMOHOB, PETYIHUPYIOIIUX BOJHO-MUHEPANbHBIM OOMEH (Ba3o-
MpecCcUHa, HATPUHYPETHUECKUX TENTHIOB, allbJJOCTEPOHA).

28. PeHMH-aHTHOTEH3WHOBAS CHCTEMa U €€ POJIb B PETYJISIIUU BOIHO-COJICBOIO0 OOMEHA.

33. TEMA: BUOXUMHUA MOYU. PU3NOJOTINYECKHUE U TATOJTOI'MYECKHUE

KOMITIOHEHTBI MOYHA
AKTYaJIbHOCTDb TeMbl
AHamn3 MouM — oOs3aTenbHas COCTaBIAOINAsA InulaHa oOciaeqoBaHust OosbHOro. Ha
OCHOBaHWM aHaJN3a MOYH JHATHOCTUPYIOT 3a00NIeBaHUs MOYEK — KaK COOCTBEHHO MOYEUHYIO

MATOJIOTHIO, TaK M IOpPaKEHHWE TMOYeK M MOYEBBIBOISAIIMX MyTeH Npu 3a00Je€BaHUSAX JIPYIHX
opraHoB. Kpome TOoro, Ha OCHOBaHMM aHaJI3a MOYM MOXXHO 3aIlOJ0O3PUTHh WIH MOATBEPIUTH
HajMyue 3a00JIeBaHU MEYEHU, CePACYHOM MBIIIIBI, TOKETyIOUHOM Keye3bl, TUarHOCTUPOBATh
pasnuyHbIE BUJABI JKENTYXH, MpoBecTH AupdepeHlIranbHyI0 JHArHOCTUKY CaxapHOro H
HecaxapHOro auabera, ONpeieauTh TUIl HEKOTOPBIX TOPMOHAIBHBIX HAPYIIEHUH U T. 1.

W3MmeHeHne cocTaBa MUHEPAIBbHBIX BEIECTB U HApYIIEHUE PAaclpeAcieHUsl IEKTPOJIUTOB U
KHUJKOCTH B OpraHu3Me SBJISIOTCS NPUYMHOW MHOTHX CEpbE3HBIX HapYIIEHUH, KOppeKIHen
KOTOPBIX Yallle BCETO MPUXOJUTCS 3aHUMAThCsl pEaHUMATOJIOTaM.
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ean 3ansaTus

HayuuThcst puUMeHsITh 3HaHUS O (PU3MOJIOTUYECKUX W MATOJOTUYECKHX KOMIIOHEHTaX MOYH
JUIsl pelieHusT BOIPOCOB JAMArHOCTUKH, MPOPUIAKTAKH M MPOTHO3a 3a00JICBaHUM, CBSA3AHHBIX C
MOYCYHOM W BHEIIOUECYHOM ITAaTOJIOTHEH.

TpeOoBaHMs K HCXOAHOMY YPOBHIO 3HAHUI

na nonnozco yceoenus memvi HeOOXOOUMO NOBMOPUMD U3

—  HOpMANbHOU u3uoa02uu yenosexa.

=  MeXaHHU3M 00pa30BaHUs MOYH MTOYKAMHU;

= pacmpejesieHHUe BOJbl B OPraHU3MeE, aKBarlOPUHBI;

*  COCTaB MHTEPCTULHAIBHOMN (MEKKIETOUHOM) U KJIETOYHOMN KUIKOCTEH OPraHn3Ma;

= mexanusM geiicteusg Na'/K* - AT®aszsr;

—  2UCMONO2UU.

= cTpoeHue HepoHa.

— obwen xumuu:

" TOHATHUS «OCMOTHYECKOE JIaBJICHUE)», «OCMOJISTIBHOCTBY, «TUIIOTOHUYECKOE U TUIIEPTOHU-
yeckoe u3MeHeHue o0némay, «pH», «OydepHbie cucTeMbly;

— OUO0OPZAHUYECKOU XUMUU:

* KETOHOBBIE Teja, ATbOYMUHBIL, TTIO0YIUHBI,

I[J'[ﬂ MPOBEPKHU UCXOTHOI'0O YPOBHHA 3HAHUM BBLIIIOJHHUTE cJeayrmue 3ajanns.

3aoanue 1. Tlom neiicTBHEM THUIPOCTATHYECKOTO JABICHHUS KpPOBb (QWIBTPYETCS Uepe3
HOJYIIPOHUIIAEMYI0O MEMOpaHy U HoIajaeT B NpocTpaHcTBO Kancyisl HlymiasHckoro-boymena —
3TO nepBUYHas Mouya. KakoB ee KkaueCTBEHHBIHN cocTaB?

A. Conepxut (OpMEHHBIE HIIEMEHTHI KPOBH.

b. Ananoruuna coctaBy KpOBH, HO HE COJAEPKUT OEIKOB M OPMEHHBIX 3JIEMEHTOB.

B. Ananornyna cocraBy KpOBH U COJEPXKUT OEIKU ¢ MOJeKyJsipHOM maccoit 1o 70 k/la, HO
OTCYTCTBYIOT (DOPMEHHBIE SJIEMEHTHI.

I'. CocTaB nepBUYHON MOYM OTJINYAETCS OT COCTaBa IUIA3Mbl KPOBH 110 BCEM KOMIIOHEHTAM.

3aoanue 2. Kananen HedpoHa COCTOUT U3 3-X OTAEJIOB: MPOKCUMAIBHOTO KaHAJbIIA, METIIN
I'enne W aucTanbHOrO KaHaiblla. B KaHanblax mMepBUYHAas Moua MOJBEpraercs peadbcopOIMH.
[TapanienbHO OCYHIECTBIIETCS M CEKpEeLUs ONpe/ieleHHbIX BenlecTB. Kakoe KOIMYecTBO TIIIOKO3bI
peabcopOupyeTcs B IPOKCUMAIbHOM KaHaJIbIE 310pOBON TOYKHU?

A. 100% npu HOPMOTJITMKEMHUH. b. 50% npu HOPMOTTIUKEMHUHU.

B. 100% npu conep:kaHuu riar0Ko3bl B KpoBU > 10 MMOJIB/II.

3a0anue 3. B puctanbHOM KaHanblle HeppoHa Hapsdy C MPOLIECCAMM, CBSI3aHHBIMH C
pa3BeIcHUEM M KOHLIEHTPUPOBAHHEM MOYH, OCYILECTBIISIOTCS PeadCOPOLMOHHBIE U CEKPETOPHBIE
IIPOLIECCHI, TJIaBHAS 3a/1aya KOTOPBIX — COXPAHMUTh KUCIOTHO-IIEJOYHOE PaBHOBECHE OPraHU3Ma H,

B YaCTHOCTH, NOCTOSIHCTBO pH KpoBu. Kakre HOHBI CEKpETUPYIOTCA KaHalbllaMu?
A.K*. B.Na*. B.H*. T.NHs. J.CI. E.HPOs.

3aoanue 4. Y 6071bHOTO MOSIBIIINCH OTEKH. KakOBbI BO3MOKHBIE IIPUUHHBI?
A. Hapyiienue 6e10KCHHTE3UpYyIoed pyHKINY NeYeHH.

b. Crymenue kpoBu.

B. IIporennypus.

I'. HenocraTok Ba3omnpeccuHa.

HpCIGMJleOCWlb pemeﬂuﬁ npoeeponie, conocmaeue ux ¢ omeemamul.
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Bomnpocsl 1i1s1 00Cy:Ka1eHust

1. HopmainbHble MOKazateian o0beMa MOYH, €€ MJIOTHOCTH, I[BETa, MPO3payHOCTH. DaKTOpHI,
oOycnaBiMBaloNIle U3MEHEHHsI T0Ka3aTelNsl KUCIOTHOCTH MOYH.

2. Heopranuyeckue COCTaBHBIC YACTH MOYH.

3. Opranuyeckue COCTaBHBIC YACTH MOYM B HOPME: MOYEBHMHA, MOYEBasi KUCIIOTa, KpEaTHHUH,
AMHHOKHCIIOTHI, 0€3a30TUCThIC OPraHNYECKHUE KOMITIOHEHTBI MOYH, TOPMOHBI i UX METa0OIUTHI.

4. JlnarHoCTUYECKOEe 3HAYEHHE OIpEJeNIeHus B MOYE€ aMHUHOKHCIOT, KOTOPBIMU OOrarthbl
CHelUaIu3UpPOBAaHHbIC OCJKU: TUAPOKCUNPOINHA (B KOJUIareHe), 3-MEeTWITUCTUANHA (B aKTHHE U
Muo3uHe). OmpezneneHue MeTaOOJIUTOB AMUHOKHCIOT JJs JUArHOCTUKU  (DEHUIKETOHYpUU
(mapymenue oOmeHa (eHMNaNaHWHA), alKanTOHypuu (HapylmieHHne oOMEHa THPO3WHA),
TUMEPIPONIUHYPUH  (HApyIIeHUE OKUCJICHUS TMPOJUHA), UUTPY/UIMHYpUHU (HApylICHHE CHHTE3a
MOYEBHHBI).

5. JluarHoctuyeckoe 3HaUECHUE OIpPEeIeTICHHS TaTOJIOTUYECKUX COCTABHBIX YAaCTeH MOYM:

a) MPOTEUHYpHUsl TOYEeYHAs W BHEMOYeYHas, (EPMEHTHI, OMNpeAeNsieMble B MOYE C
JMarHOCTUYECKOM 1IETBIO;

0) rIIIOKO3ypHs MIPU CaXxapHOM Aua0eTe U MOoYeqHasl TII0KO3ypus;

B) reMaTypusi IOYe4Has U BHEIIOYEYHAsI, FeMOTJIOONHYPUS,;

T') KETOHYpHS IIPH TOJIOJIAHUY, TUadeTe, alu103aXx HHOTO IPOUCX OKICHUS;

1) KeTYHbIE MMUTMEHTHI, OMpeeNaeMble ¢ Leblo TuddepeHnnanbHON TUATHOCTHUKU JKENTYX,
Op(GUPUHBIL.

6. MexaHu3M JAelcTBUS TOPMOHOB, PErYIHPYIONIMX BOJAHO-MHUHEpaIbHBIH 0OMeH (Ba3olpec-
CHHA, HATPUI-YPETHUECKOTO TOPMOHA, aJIbJOCTEPOHA).

Jluteparypa 1j15 HOATOTOBKH
OcHoBHas
1. bBuonoeuueckaa ximus / B. K. KyxTa [u np.]. Mocksa : brHOM ; MusCck : Acap, 2008. C. 599-606.
2. Buonoeuueckas xumus / A. J1. Taranowd [ ap.]. Musck : B mk., 2013. C. 359-375, 541-543.
JlomoJiHUTEILHAS

1. Yupkun, A. A. [{naraoctrdeckuii cipaBouHuk tepanesTa / A. A. Yupkun, A. H. Oxopokos, . 1. ['oHuapuk.
Mutnck : benapycs, 1993. C. 369-390.

2. Kamvuunurxos, B. C. CipaBOYHHK 10 KIMHAKO-OMOXMMHUYECKOH TabopaTopHoi auarnoctuke / B. C. Kambl-
nIHUKOB. MuHck : Benapycs, 2000. C. 171-208, 275-347, 358-428.

3anaHus 1S CAMOCTOSATEILHOMH PaGoThI

3aoanue 1. YtoObl 3amogo3puTh y OONBHOrO caxapHblii nuaber, oOpaTuTe BHUMaHHE Ha
o0beM BBIZIENIIEMON MOYU M €€ yAenbHbI Bec. [Ipu nuadere, HECMOTPsT HA OOJBIIYI0 CYTOYHYIO
HKCKPELMI0O MOYH, €€ YJENbHBIH BeC OCTaeTcs BBICOKUM. J[sl yTOUHEHHs JuarHo3a HeoOXOoIuMO
OTIPEICNIUTh COJIepP’KaHKe TIIOKO3bI B MOYE M CPABHUTH 3TH JAHHBIE C Pe3yJIbTaTaMH OIPEICICHUS
YPOBHS TTTUKEMHH.

1.1.Pemute 3agauy. [lonbepure napy CMMITOMOB, XapaKTEpHBIX JJIs 1UabeTa:
A. D moun = 1,02. 1. Cyrounslii nuypes 6 .
b. D moun = 1,022. 2. CyTouHbIil 1nypes 2 JI.
B. D moum = 1,20. 3. Cyrounslii quypes 1 1.

I'. D moum = 1,5. 4. Cyrounsrit nuypes 20 1.

1.2.Pemute 3anauy.llogbepure mapy CMUMITOMOB, XapaKTE€PHbIX JJIs 1uadeTa:
A. I'mroKo3ypHst — HeT. 1. 'mukemust 5,5 MMoIIb/11.

b. I'moxo3ypus — 1%. 2. I'mukemus 15,0 MMomb/i1.

B. I'mroko3ypust — cnensl. 3. 'mukemus 8,0 MMOJIB/.

3aoanue 2. Insg muddepeHanbHON TUAarHOCTUKH PA3IMYHOTO POJAa KEJITYyX M3ydaroT IBET
MOYH M OIpPENENIAI0T B HEH HaTWYMe KETYHbIX HNUTMEHTOB. HeoOXoIuMO BCIIOMHUTH, KaKUM
00pa3oM OCYIIECTBISETCS paclaj JKeMYHBIX ITMITMEHTOB, COJCPKAHWE KaKUX COCAWHEHUH
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YBEJIMYMBAETCS B KPOBH U MO4Ye, KAKUM 00pa3oM M3MeHsieTcs 1BeT cTyna. Cieayer NOMHUTh, YTO
yepe3 MOYCUHBIH UIBTP CIIOCOOEH MPOHUKATH CBA3aHHBIA OMIMPYOUH (B OTIMYKE OT CBOOOJHOTO
OunupyOuHa, HE CHOCOOHOrO MPEOOJ]EBATh IMOYEUHBIH «(QHIBTP», MOJEKYIa IUITIOKYpOHHIA
OmnupyOnHa Maa).

2.1. Pemute 3anauy. Ilogbepure mnapaMeTpsl aHanM3a MOYHM, XapaKTepHbIE I
MEXaHUYECKOM KEITYXHU:

A. Moua «11BeTa nuBa. 1. bruupyOuH.

b. Moua conomenHo-xentasi. 2. YpoOWIUH (MCTUHHBIN).
B. Moua kpacHoro 1Bsera. 3. CTepKOOMIIMHOTEH.

I'. CBerno-xkentas moua. 4. Ypoxpom.

3aoanue 3. [luarHOCTHKa IAHKpeaTuTa BO MHOIOM OCHOBBIBAETCS Ha OIPEICICHUU
aKTUBHOCTH (pepMEeHTOB MouH. BcromHute, kakue (epMeHTbI, CIOCOOHBIE IepeiiTH B Mouy,
CEKpEeTUpYyeT IMOoKeIyAouHas xkene3a. HazoBure (epMeHT, akKTUBHOCTH KOTOPOTO 00s3aTENbHO
OIpeJIeJIIeTCsl B MOUe MPH IMaHKpeaTuTe:
A. ®ochopunaza. b. Amunaza. B. Jlakratneruaporenasa. I'. Ilericun. J1. Caxapasa.

HpCIGZ/lJleOCmb pemeﬂuﬁ npoeepbnie, conocmaesue ux ¢ omeemamul.

HpOBepre CBOH 3HAHUA (CﬁMOKOHTpOJ’IB YcBo€HUs TEMLI)

3aoanue 1. B xiMHUKY nocTynuil OOJNBHOM C kajgo0aMu Ha OOMJIBHOE U YacTO€ MOYEHCITYC-
KaHUE, KXY, KOTOpbIE €ro 0eCOKOAT axe Houbto. CyrouHoe KojndyecTBO Mouu = 10 J1 ¢ HU3KOMI
OTHOCHUTEJBLHOM IJIOTHOCTHI0. KakoB MpenonoKUTeIbHbIN JUardo3?

A. CaxapHslii quader. b. Hecaxapuslii ntuaber.

B. bone3ns Unenko-Kymunra. I'. bone3ns Amnucona.

. Muxkcenema.

3aoanue 2. Y G0I5HOTO OCTPBIM IIIOMEPYIOHEHPUTOM CYTOUHOE KOIUYECTBO MOuH = 500 ML
Kak Ha3pIBaeTCs 3TOT CUMIITOM?

A. Anypus. b. Ilomnypus. B. Onurypus.

I'. Huktypus. . N3octenypus.

3aoanue 3. Y OOJBHOTO OCTPBIM IJIOMEPYJIOHE(DPUTOM BbIsIBIEHAa Makporemarypus. Kaxoii
[[BET MOYHU y JAHHOTO OOJIBHOT0?

A. KpacHslil. b. KopnuHeBsblii. B. YepHsrii.

I'. Po3oBbiil. JI. IIBeTa MsICHBIX ITOMOEB.

3aoanue 4. Y GONBHOTO B pe3yibTaTe OTPABJICHHS COJISIMU CBHHIIA B MOYE TOSIBUIIOCH MHOTO
npotonopupuHoB. Kakoif 1BeT Mo4M y JaHHOTO 00JBHOTO?

A.3enensii.  b. KopuuHesslii. B. YepHsniii.

I'. Po30BBbIN. J1. 1IBeTa MsCHBIX ITOMOEB.

3aoanue 5. Y 601bHOT0 MHPEKINOHHBIM FEMaTUTOM C JKEITYXOH B MOUE BBISBIEHO BHICOKOE
cojiepkanue Ounupyorna. Kakoii nBeT Mouu y JaHHOTO GOJIBHOTO?

A. COnOMEHHO-KENTBIN. b. KopruHeslii.

B. YepHnpiii. I'. Po3oBbiil. J. IIBeTa MACHBIX TTOMOEB.

3aoanue 6. Y 60IbHOrO XpOHUYECKUM HE(PUTOM BBISBICHO HApPYIICHNWE KOHIIEHTPALMOHHOM
¢bynkun noyek. Kak HazpIBaeTcst 3T0 cocTosHuEe?

A. Huxtypus. b. U3ocTenypus. B. Onurypus.

I'. Anypus. M. Homnypwust.
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3aoanue 7. Y OONBHOrO B MOYE COACPXKAHHUC MOYEBOM KHCJIOTBI COCTAaBWIO 9,5 MMob/24 4.
2
KaKYIO MaTOJIOIruI0 MOXKHO 3aII0J03PHUTH .

A. Kaxekcusi. b. Oporaramuaypus.
B. Iloueunast HeqocTaTo4HOCTE. I'. IleueHOoYHAad HETOCTATOUYHOCTD.
. Ilogarpa.

3aoanue 8. bonpHOMY, CTpajgalonleMy XpOHHYECKUM IenaTUTOM, ObUla MpOBeAeHA Harpyska
6enzoarom HaTpus. [Ipu 3ToM 006 0Oe3BpexuBaromell QyHKIMH MEYSHH CYIWIM Ha OCHOBAaHUU 00-
HapyXEHUs B MOYE:

A. BeH301HOI KHUCIIOTHI. b. JINMOHHOM KHCIIOTBHI. B. BaneprnaHOoBOM KHUCIIOTHI.

I'. 'unnypoBoOi KUCTOTHI. J. lllaBeneBO KUCTOTHI.

3aoanue 9. ConepkaHue Kakoro U3 MpOAYKTOB OEIKOBOr0 OOMEHa MOBBICHUIOCH B MOYE Y
CIIOPTCMEHA C Pa3BUTON MYCKYJIaTypOU 110OCII€ CHOPTUBHBIX COPEBHOBAHM?

A. MoueBoii kucnotel. b. Kpearuna. B. Kpearununa.

I'. MoueBunsbl. /I. AMMHuaka.

3aoanue 10. 11 yTOUHEHUS JUArHO3a «IIPOTPECCUPYIOINIAsi MBIIIEYHAsT TUCTPODUs» y O0Ib-
HOTro ObLI cenaH aHanu3 Moud. Kakoe coeuHeHue mpu 3ToM OyaeT oOHapyKuBaTbcs B Moue?
A. Tlopdupunsl. b. Kpearun. B. KpearnnuH.
I'. Muorno6usn. /. Kanemonymnus.
OTBeTHI K pelIeHUuI0 3aJaHUil

Jlna camonpogepku ucxo0Ho20 ypoGHsa 3HAHUIL.
1-B;2-A;3-A,B,1;4. A, B.

Jlna camocmosamenvhou pabomel:

11—T-1. 12—b-2

21—A-1

3—Bb.

CamocrosiTesibHas padora (2 yaca)

HHCprKHHI/I K IIPAKTUY€CKOMY 3aHATUIO

Pabota 1. Onpeodenenue yoenvnozo éeca (nnomunocmu) mouu

ITockonbKYy OTAENBHBIE MOPLUM MOYM OTJIMYAKOTCS IO YIECIBHOMY BECY M XUMHUYECKOMY
COCTaBY, Y/EIbHBIN BEC ONpeAeNsioT B Moue, cCOOpaHHO 3a cyTku. B HOpMe ynenbHbIN BeC MOYU
KOppeNupyeT ¢ KOJMYECTBOM «CyTO4HOI» Mounm u cocraBisger 1,010-1,025. Ilpu paznuunbx
COCTOSTHUSIX OH MoOkeT Kojiebathes oT 1,000 1o 1,060.

Xo0 pabomul. B UIIMHAp HATUBAIOT MOYY U OCTOPOKHO MOTPYXka0T B Hee ypomeTp. OTcuer
BEJIETCSI 110 JIEJICHUIO IKAJIbI YPOMETpPa, COOTBETCTBYIOIIEMY HH)KHEMY MEHUCKY YKHMJIKOCTH.

PesyibTaTsi:

Pabota 2. Onpedenenue kucromnocmu mouu

B HOpME peakiust Moun craboKucast.

Xo0 pabomei. Ha nakMycoByI0 OyMa)kKKy HAHOCST KaIlTIO MOYH M ONPEAETSAIOT €€ PeaKLHIo:
1) cunsis makmycoBasi Oymara KpacHeeT, KpacHasi He U3MEHSIET 1[BeTa — KHUCIasi peaKIus;
2) xpacHast Oymara CUHEeT, CHHsISI He U3MEHSIET 1[BeTa — IEJIOUHAs peaKIus;

3) 06e Oymaru He M3MEHSIOT CBOETO I[BeTa — HEUTpalibHASI PEaKIIHs.

MO>HO UCTIONB30BaTh U APYrHe WHAUKATOPHBIE Oymaru.
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Pe3yabTarhi:

Pa6ora 3. Kauecmeennoe onpedenenue HeopzanuiecKkux cOCmagHvlx yacmeil Mouu

W3 MuHepanbpHBIX coyieii Ooiee BCero ¢ MOYOH BBIIENAETCS XJIOPUCTOrO HAaTpus — 8-
15 r/cyTkm.

1. Onpenenenue XnopuaoB. MOHBI XJIOpa pearupyrOT C a30THOKHUCIBIM cepedpoM ¢
o0Opa3oBaHHEM 0Ocajika XJOPUCTOro cepedpa, He pacTBOPAIOIIETOCs B a30THOM KHCIIOTE.

Xoo pabomur. K 1 mn moun (20 xanens) nobasistror 3—5 kanenb 1% pactBopa AgNOs u 2
kar 10% pacTtBopa a30THON KUCIOTHL. Beimamaer Oenblit ocamok AJCl, TeMHerommii Ha CBETY,
HEPACTBOPHUMBIN B a30THOM KHUCIIOTE.

2. Onpenenenue cynbdaToB. B kucmoit cpene cymbdarbl ¢ XJIOPUCTBIM Oapuem
o0pa3yroT 6enblit ocanok BaSOs.

X00 pabomwr. K 20 xammsam moun npuiuBaioT 5 kanenb 10% pactBopa HCl u mo kamsim,
MeIeHHO, nobasistot pactBop BaClz 1o oOpa3oBanus ocajka.

3. Onpenenenue ¢ochator. Docharbl MOUM MPU PEAKIUU C MOJUOICHOBHIM
PEaKTUBOM O0pPa3ylOT IKENTHIH KPHUCTAUIMYECKUH 0CaToK  (HoCHOPHOMOIHOICHOBOKHCIOTO
aMMOHHS.

Xoo pabomwi. B mpobupky Hanmusatot 2030 kareias MOJIMOACHOBOTO PEaKTUBA M HArPEBAIOT
pacTBOp 10 3aKkuMaHus (HE KUIATUTH). 3aTeM J100aBIAIOT HECKOJIbKO Kameslb Mouyu. Brimamaer
KEINTHIA 0caIoK (HOCHOPHOMOTNOICHOBOKHICIOTO aMMOHHUSI.

4. Onpenenenue kKanbuus. Kanpiuil Mo4YM BbIagaeT B OCagOK Ipu 100aBIECHUU
I1aBEJICBOKHUCIOTO aMMOHHSL.

Xoo pabomei. K 20 xamism Moun npuiuBaroT 1-2 karu 10% pacTBopa yKCYCHOM KHUCIIOTHI U
2-3 xammm 5% pacTBOpa IIABEJIEBOKMCIIOTO aMMOHHS. BpIagaeT KPUCTAUNIMYECKUH OCaI0K
IaBEJIEBOKUCIIOTO KAIbIIUA.

PesyibraThl:

PaGora 4. Kauecmeennoe onpeodenenue opzanuyeckux cOCmagHbvix 4acmeii Mouu

1. Onpedenenue b6enxa. B HopMe B MOY€E ONIPEACIISIFOTCS CIIeIbl OelKa.

1.1. Ilpo6a TIenmepa. Iloxg pelictTBUeM a30THOW KHCIOTHI OelloKk oOpasyeT
HEPaCTBOPHUMBINA OCAJIOK.

Xoo pabomwi. B mpoOUpKy OCTOPOKHO HaJMBAIOT 0KoJio 1 M koHIeHTpupoBanHoi HNO3 u
cBepxy HacnamBaroT | mu moun. [Ipu Hamuyuu B Moye Oelka Ha TPAHMIIE KUJIKOCTEH MOSBIISCTCS
MYTHOE 0€JI0BaTOE KOJIBLIO.

1.2. OcaxpageHnue Oenka CyaAb(POCAJUIUIOBON KHUCIOTOW. Dra mpoda
SBIISICTCSA CaMOM YyBCTBUTENIBHOM peakiyen Ha OesoK.

Xoo pabomwi. K 20 karusim Moun n106aBisitot 5 kamneias 20% pacTBopa cysib(hoCcaTuIMIOBOM
KHUCIIOTHL. BrimanaeT ocaok Oenka (HOMyTHEHHE PacTBOPA).

2. Onpedenenue antoko3vl. B HOpME TIIOK03a B MOYe He omnpezensercs. [ kauecTBeHHOTo
OIIpeJIeJIEHUS TITIOKO3bl B MOYE TIOJIB3YIOTCS CIEAYIOUIMMHU PEAKLIUAMU:

2.1. Peakuust Tpommepa. B miemouHoit cpeie B mpuCyTCTBUH TIIFOKO3BI TipH tobasnernn CuSOy
o0pa3zyeTcst JKEeNThI 0CaI0K THIpaTa 3aKUCH MEIU HITH KPacHBIN 0CaI0K 3aKUCH MEJIH.
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Xoo pabomur. K 5 kamnsam uccrnenyemoit Mmouun npubasisitor 5 kanenb 10% pactsopa NaOH u
5 kanens 1% pacTBopa cepHokucioi meau. Harpesator.

2.2. Peaxuus ®enunra. Ilpoba ocHOoBaHa Ha TOM K€ MPHUHIMIIE, YTO U PEAKIHSI
Tpommepa. IIpeumyiiecTBO 3TONM peakMK 3aKJII0YAaeTCsl B TOM, YTO CETHETOBA COJIb B COCTAaBE pe-
aktuBa denuHra cBsA3bIBAaCT M30BITOK THpaTa OKHCH MEAM, U3 KOTOPOTO MPHU HAarpeBaHUU 00pasy-
€TCsl OKUCh M€ YEPHOI'0 1IBETA, MEIIAIOLIasi pEaKIIHH.

Xoo pabomur. K 20 xamisM BCClIeyeMON MOYM MPUIUBAIOT PaBHBIM 00beM XKuIKOCTH De-
JIMHTA ¥ HArPEBAIOT JI0 KUTICHUS.

2.3. Peaxuusa Hunaungepa. B peakruB Hunanaepa BXOIUT a30THOKHUCIBIN BUCMYT. B
IIETIOYHOM cpezie 00pa3yeTcs TuaApaT OKUCH BUCMYTa, KOTOPBIA, BOCCTAaHABIIMBASCH B IPUCYTCTBUU
TJIFOKO3BI IO METAITUYECKOT0 BUCMYTa, OKPAILIMBAET KUJIKOCTh B UEPHBIN I[BET.

Xoo pabomwr. K 20 xamnsm uccneayemoit Moun npuiuBaroT 10-20 kanens peaktuBa Hunan-
nepa u kunATAT 1-2 muH. JXKungkocts Oypeer, 3aTeM 00pa3yeTcsl YepHbI 0CaJJOK METAUIMYECKOTO
BHUCMYTA.

Pe3yabrarhl:

3. Onpeoenenue Kposanvix nuemenmos. B Hopme B MOU€ KpPOBSIHBIX ITUTMEHTOB HET.

I'BaskoBas mpobOa. ['BaskoBas cMoiia B MPUCYTCTBUU MEPOKCHIA BOJOPOJAA MO BIIUS-
HHUEM NEPOKCH/Ia3bl KPOBU BOCCTAHABIIMBACTCS B A30HU, TBASIKOBOM CMOJIbI, UMEIOIINI CUHUMN LIBET.

Xoo pabomwi. B mpobupky HanmuparoT 20 Kamedb MOYH, 5 Karejb T'BasKOBOW CMOIIBI H
HeckoJibko Kanenb H2O»2. B npucyTcTBUM KpOoBU MOSIBISETCS CUHEE OKpAITUBAHUE.

Pe3yabraThl:

4. Onpeoenenue kemonogvix men. KeToHOBBIE Tea 0OHAPYKHMBAIOTCS B MOUe IpH Tuadere,
TOJIOAAHUU U IPYTUX allUJOTHYECKUX COCTOSIHUAX. MeTo] OCHOBAH Ha IIBETHOW PEeaKIUU, KOTOPYIO
Jaf0T KETOHOBBIE TeJla C HUTPOIIPYCCHIIOM HATPHSI.

Xoo pabomwr. K 2 kamsim moun 106aBistroT 2 kammu 10% NaOH u 2 xarum HUTponpyccuaa
Hatpus. [losiBisieTcst opaHKeBO-KpacHOE oKpammBanue. J100aBIstoT 6 Karneinb KOHIICHTPUPOBAaHHON
YKCYCHOM KHCJIOTBI — IOSIBJII€TCSI BULITHEBOE OKpAIlIBaHHE.

Pe3yabTaThl:

Pabora 5. Konuuecmeennoe onpedenenue opzanuueckux cOCMagHylX 4acmeil Mouu
5.1. Onpenenenue colaepXKaHUS TIJIIOKO3bl B MouYye (EpMEHTATHBHBIM
(rTI0OKO0O300KCHUJAa3HBIM) METOAOM. B HOpMe IIIOKO3a B MOU€ MPUCYTCTBYET B CIEHAOBBIX
KOJINYECTBAX U OOBIYHBIMHM METOJIAMU HE ONpeAeIseTCS.
Ipunyun memooa. MeToj; OCHOBaH Ha CJIEeIyIOMNUX (PEPMEHTATUBHBIX PEAKIIUIX:

I'moko3za+H,O+0Oy @ —» I'moxonomakron + H2O2,
T'nroxo3ooxcuoasza
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H>0; + 4-amuHOanTUNIMpPUH + PeHOT ~~ ——mm> XunonnmuH + 4H20
Ilepokcuoaza
OO0pa3yronuiicst MPOIYyKT UMEET PO30BYIO OKpacKy. IHTEHCHBHOCTh OKPACKU IMPSIMO MPO-
MOPIMOHAIIbHA KOHIICHTPAIIMH TJTFOKO3bI U U3MepSeTCsl POTOMETPUIECKH.

Xo0 pabomwi
OnsiTHas CranpaptHas
npoda, M npoda, M
B nentpudyxHbsie mpoOUpPKH BHOCST:
Moua 0,1 —
CTaHIapTHBIN pacTBOP TITFOKO3BI — 0,1
JluctunnupoBaHHas BoJa 1,0 1,0
ITepememmuBaroT
ITomy4yeHHBIH pacTBOp OTOMPAIOT B CYXUE MPOOHPKH 0,2 0,2
Pabounii pactBop GepmMeHTOB 2,0 2,0
[TepememnBatoT 1 HHKYOUPYIOT peakoHHYI0 cMech 10 mun npu 37°C unu
30 MUH TP KOMHATHOM TeMIIepaType

[To okOHYaHWHM HWHKYOAIlMU H3MEPSIIOT ONTHYCCKYIO TUIOTHOCTH ONBITHOW M CTaHAAPTHOU
po0 Ha kojopumerpe (ammHa BoiHbI 490—540 HM) B KIOBETaX € TOJIIMHOM CJIOS 5 MM IIPOTHUB KOH-
TPOJISL.

Konrpoasnas npo6a coxepxut 0,2 mi Boasl U 2,0 M pabouero pactBopa (hepMEHTOB.
KontponbHyto npody MOXHO TOTOBUTh OJIHY Ha T'PYIIIY.

Pacuer npouzeooam no ¢popmyne:

Con: Eor[ ' 5,55/ Ec'r,

rie Con — KOHIEHTPALIUS TJIFOKO3bI B MOY€ (MMOJIB/1); Eon — 9KCTUHKIIHS ONMBITHON TIPOOBI; Ecr —
SKCTUHKIINS CTaHAAPTHON MPOOBHI.

[TpoBoaAT pacdeT CyTOYHOTO BBIICIICHHSI TTIFOKO3bI ¢ Mouoi (¢ yuetoM auypesa 1200—1500 mi).
Pesyabrarel: Eon= Ecr=
Pacuér:

52. OnpenencHue KOHICHTPANUN OcIKa B MoUe

Ipunyun memooa. Metos1 OCHOBaH Ha CLIOCOOHOCTH CYJb()OCATUIIMIIOBON KUCIOTHI pearupo-
BaTh ¢ OEJIKOM, BBI3bIBasl TIOMYTHEHUE, MHTEHCUBHOCTh KOTOPOTO MPOTIOPIIMOHATBHA COACPKAHUIO
Oernka B Moue.

Xon onpenenenusi. K 1 M mpospaunoit moun go6asmsitot 3 mi 3% pactBopa cyiabdocanu-
IIMJIOBOW KHMCJIOTHI, CMECh MIEPEMEIINBAIOT U Yepe3 5 MUH U3MEPSIIOT ONTHYECKYIO MJIOTHOCTh COJIe-
PKUMOTO MPOOUPKH HAa KOJIOpUMETpPE MpH KpacHOM cBeToduibTpe (mrHa BosHbl 630—-650 HM) B
KIoBeTe MUPHUHON 10 MM IIPOTUB KOHTPOJIBbHOM MpOOB! (KOHTpOJIbHAS Tpoda: K 1 mMi Moun 100aB-
as'oT 3 Mot uzotoHndeckoro pactBopa NaCl). Pacuer nmpou3BoaaT mo kanmOpoBoyHOMY Tpaduky.
Pacuer cyrounbix moTeph Oenka mpoBoasT ¢ yaetoM auypesa (1200—1500 mu).
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KaauOpoBouHblii rpaduk 1Jis onpeneieHus CoJepPKaHus o0uero 6ejaKka B Moye

0,25

0,2 /
0,15 /,

0,05 /

E, ontnyeckas mioTHOCTb

>
o
o 0,1 0,2 0,3 0,4 0,5 0,6
C Oenka, r/n
PesyabraTei: E= C=

Knunuko-ouacnocmuuexoe 3nauenue onpeodeneHusi codepicanus benka 6 mouve. B moue B
HOpME cofiepxKaTcsl «clepl 6enka» (ap0yMuH U rio0ynanHbl, He 6osee 0,15 r/cyT). IloBbiieHHOE
coziepkaHue Oerka B Moue — MPOTEMHYPHs — OTPakaeT HapylIeHue OajaHca MEXIy IMporecca-
MU ero GuIbTpaluu U peabcopOLuu U OTMeUaeTcs Mpy 3a00JIeBaHUAX MTOYEK, MOUYEBBIBOISIIINX Y-
Tel, YCHJIEHHOM pacriajzie 0elkoB TKaHer. DyHKIMOHAIBHBIC TTOYEYHBIE TPOTEUHYPUH CBSI3aHBI C
yBEJIMYEHUEM MPOHHUIIAEMOCTH MOYEYHOTO (uiIbTpa JHO0 3aMeVIeHHeM TOKa KPOBH B KIyOOuKax
(TI011 BIMSTHUEM TIEPEOXJIaXKICHUS, PU3NIECKOTO M MICUXHYSCKOTO TIePEeHAPSKECHUS).

BriBOa:

Iloonucs npenooasamens:

34. TEMA: KOHTPOJIb IPAKTUYECKUX HABBIKOB BUOXUMHUYECKOI'O
AHAJIM3A: AHAJIA3 KEJYAOYHOI'O COKA U MOYHA

AKTYaJIbHOCTb TeMbI

B mporecce n3ydeHuss OMOIOTUYECKOW XMUMHM CTYJIEHTHI MPUOOpENH HavaabHbIC 3HAHUS U
MPAaKTUYECKUE HABBIKA KAa4€CTBEHHOTO M KOJIMYECTBEHHOTO OMOXMMHUYECKOTO aHajin3a, KOTOPBIHA
HAXOJUT IIMPOKOE TPUMEHEHHUE B JIA0OPATOPHOU NUAarHOCTUKE, HAPUMED, aHATH3BI )KETyJOUHOTO
CcOoKa 1 Mouyu. B JIaJ'IBHeI\/’II_HeM, B XOJI€ U3YUYCHUSA KIIMHUYCCKUX AHUCHUIIINH, 6y216T OCYHICCTBIIATHCA
paciivpeHue U 3aKperyieHre 3HaHU 10 OMOXUMUYECKO 1a00paTOpHOI THAarHOCTHKE.

ean 3ansaTUs

[IpoBeputh: 1) HaBBIKM CTYAEHTOB B NPOBEICHHH KAu€CTBEHHOTO W KOJIMYECTBEHHOTO
aHaJIM3a OMOJIOTHYECKUX KUJIKOCTEH;

2) yMEHHME OPUEHTUPOBATHCA B Pe3yIbTaTaxX aHaJINU3a U 1aBaTh UM MPABUIIbHYIO OLICHKY;
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3) TmNOHMMaHuE€ TMPOUCXOXKICHUS U JAMATHOCTUYECKOTO 3HAYEHHUS IaTOJIOIMYECKUX
KOMITOHCHTOB aHAIM3UPYEMbBIX OMOIOTUYECKUX KUIAKOCTEH.
TpeOoBaHMs K HCXOAHOMY YPOBHIO 3HAHUI
na kauecmeenHo20 8bINOIHEHUs 3A0AHUS HEOOXOOUMO BCHOMHUMND U3
— obwen xumuu:
® OCHOBBI KAYE€CTBEHHOI'0 U KOJWYECTBEHHOI'O aHAJIN3a;
— 0U0102UYeCKOl XUMUU:
" pU3NKO-XMMUYECKUE CBOWCTBA U COCTAB KEIyI0YHOTO COKa B HOPME U MATOJIOTUH;
®  (pu3MKO-XMMHUYECKUE CBOWCTBA U COCTAB MOYHU B HOPME U MATOJIOTHH.

BoinosiHeHue padoTsl.

HOHY‘H/IB WHIWBUAYAJIbHBIC KOHTPOJIbHLIC HpO6bI JKCIIyJOYHOro COKa M MOYM, CTYACHTHI
IPUCTYIIAOT K UX aHAJIU3Yy.

1) B KeIyIOYHOM COKY ONPENCIISIOT COACPIKaHUE CBOOOTHOM U CBI3aHHOM COJISTHOM KHCIIO-
Thl, @ TaKXKe OOILYI0 KMCIOTHOCTh, MCIOJIB3YsI MeTouKu 3aHsATHs Ne 18. TlosnyueHHslit pe3ynbpTar
BBIPA)XAIOT B MMOJIB/JI.

Pe3syabrar:

2) B MOY€ C IIOMOIIIBIO KaYCCTBECHHbIX peaKHI/If/'I BBIABJIAIOT HAJIMYHC IMATOJOTUYCCKUX ITPUME-
ceil (IItOKO3bl, KETOHOBBIX Tell, Oeska U 3puTpoLuToB). ECii B MOYe NMpUCYTCTBYIOT INIFOKO3a WIIH
0€l0K, MPOBOJAT KOJIMYECTBEHHOE OIpEeNIeHNne BEelecTB. [ ncciuenoBanuss MOYH HCIONB3YIOT
METOAMKH, onrcaHHble B 3aHATUN Ne 30.

Pe3yabrar:

Iloonucs npenooasamens:
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NMEPEYEHB BOIIPOCOB JIJISI IOJITOTOBKU K DK3AMEHY IO BUOJIOT'MYECKOM

10.

11.

12.

13.

14.

15.

16.

XUMnn
(cnemuanabHoOCcTh 1-79 01 03 Meauko-npopuiakTuieckoe 1eJ10)
HEPBBIE BOITPOCHI

Amunokuciotel. CtpoeHue, kiaccudukaius, CBONCTBa, MPUMEHEHHE KaK JIEKapCTBEHHBIX
MpernapaToB.

HcTopus pa3BuTHS MpeICTaBIeHUA 0 cTpykType OenkoB. Teopus Pumepa. [Tpunnmmne kiac-
cudurarmu 6enkoB. CxoacTBa W OTIANYMS OETKOB M MENTUAOB. bruosornueckas ponib MenTu-
JIOB.

DuU3NKO-XMMHUUYECKHE CBOMCTBA OenkoB. PacTBOpuMOCTh O€KOB B Boje. DakTOphl YCTOMYHUBO-
cTu O6enKoBbIX pacTBopoB. OOIIMe peakiny Ha OENKU: [BETHBIE U ocaxaeHus. Vcnonb3oBanue
ATUX PEAKIUN B MEAUIMHCKON MTPAKTUKE.

Mertoabl pa3aencHusi OSIKOB, MENTHI0B B aMUHOKUCIIOT (JIeKTpodopes; pacupeaenuTeabHast
xpomarorpadus). Mcrnonab3oBaHue BECTEPH-0I0T aHaIU3a I UACHTHU(MUKAIIMN OCITKOB.

Dranbl UCCIeI0BaHUs NMEPBUYHON CTPYKTYpPhI OEIKOB U MENTUI0B. MeTOAbl OYUCTKHU, pas3ze-
JEHUST W OMNpeAeNieHUs MOJEKYISIPHOM Macchl OElKOB H TMEeNTUIOB (IUanu3, Telb-
xpomatorpadusi, renb-3yekrpodopes, u3odekrpodokycupoBanue, appuHHAS XpoMarorpa-
bus).

MeToapl HicCNeOBaHNs aMUHOKUCIOTHOTO cOocTaBa (MOHOOOMEHHasi xpoMaTorpadus) U amu-
HOKHUCJIOTHOM TOCIieIoBaTeIbHOCTU OenkoB U nentuAoB (Canmkep, Daman, Akabopu, cekBe-
HaTop Damana - bara). CpaBHUTENbHBIN aHATN3 TOMOJIOTUYHBIX OEIKOB.

[lepBuuHasg u BTOpUYHAs CTPYKTypa OenKOBOH MojeKynbl. CBs3HM, CTAaOWJIN3HPYIOIINE HX.
OcoOeHHOCTH CTPOEHUS! MENTUIHOW CBSI3M M UX POJib B (POPMHPOBAHUM NMPOCTPAHCTBEHHOMN
CTPYKTYpHI Oenka (rmoctynarsl [lonunra-Kopu). Buasl BropudHON CTPYKTYpHI.

[TonsTre O HAABTOPHYHOUN CTpykType Oenka. CTpyKTypHble M (YHKIIMOHAIbHBIE IOMEHBI.
[TpuunHbl GOPMUPOBAHUS TPETUIHON CTPYKTYPHI OEIIKOBOH MOJIEKYIIBI.

Tpernunas ctpykrypa Oenka. Cuiibl, CTaOWIM3UPYIOIINE TPETUUHYIO CTPYKTYpy. Kondopma-
LIMOHHbIE MU3MEHEHMs NMpH (PyHKIMOHUpoBaHUU OenkoB. [leHarypamus Oenka u (akTopsl, ee
BbI3bIBatonIye. Vcrnonb30BaHue SIBJICHUS IeHATypalii B METUIIUHCKOM MPaKTUKE.
UYerBepTuuHas cTpykTypa OenkoB. [IpemmyinecTBa CyiiecTBOBaHHUS OENKOB C YETBEPTUYHOM
cTpykTypoil. KoonepaTuBHbie u3MeHeHUs: KOH(GOpPMAIMK MOJUIISTITUAHBIX [enedl npu QyHk-
LMOHUPOBAHUU OEJIKOB C YETBEPTUUHON CTPYKTYpPOU Ha mpUMepe reMorioouHa.
benok-nmurananoe B3aumozeiicTBue. CrnoxHbie Oenku. TuIbl CBs3el MEXTy OEITKOBOW H
HEOETKOBOM YacTIMHU MOJIEKYJIbl. OYHKIINH CIIOKHBIX OCJTKOB B OpraHU3MeE.

MOHOHYKIIEOTH/IBI, UX CTPOECHUE U POJIb B KJeTKe. PoJib nukinyeckux HykineotuaoB. [lepuu-
Hasi CTPYKTypa HYKIEUHOBBIX KUCIOT. OCOOCHHOCTH CTPOCHHUS, (YHKIIUU U pacrpeesieHus B
kietke JIHK u PHK. Meron ananu3za nepsuunoit crpyktypbl JJHK (Canmxep).

Bropuunas crpykrypa IHK u PHK. Bunet PHK u ux ¢ynkuun. BzaumonelictBue HykIenHO-
BBIX KUCJOT ¢ Oenkamu. CTpoeHue HyKJIeonpoTenHOB. OCOOEHHOCTH CTPOEHHUS XPOMOCOM H
pudocom.

bror-anamu3 JIHK (Cay3epn-6510T) u MeTof «oTrneuatkoB naibieB» JJHK. OcHoBHBIE 3Tamnbl U
MMPUMEHEHHUE B METUIIMHCKOM TIPAKTUKE.

Jlununel, knaccu@ukanus TUnua0B. OyHKIUN alWIrIuIeposioB, Gocho- U MIUKOIUIHIOB B
OpraHusme.

Crnosxubie munuabl. [IpeacraBurenu. CTpoeHHe, TOISIPHOCTH, OMOIOTUYECKAsS POJIb.
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17.
18.
19.
20.
21.
22,

23.
24,

25,

26.

27.

28.

29.

30.

31

32.

33.

35.

36.

37.

38.

39.

JXupHble KUCIOTBI, KIacCUpUKaALM 1 HOMEHKIaTypa. [1oMHeHaChIIEHHbIE dKUPHBIE KUCIOTHI.
ITpoucxoxaenue u 6uoaoruyeckas pojb 3MK03aHOUIOB.

VYraeBoasl. Knaccugukanus. buonoruueckas posib OTAETBHBIX TPYII YITIEBOJIOB (MOHOCaxXa-
PUAOB, AMCAXAPUIOB, TOMO- U FE€TEPONOIUCAXAPHUJIOB).

Ponb depMeHTOB B mporieccax >KU3HEAESITeIbHOCTH. [[pUHIMITBI HOMEHKIATYPhI U KiIaccuu-
Kauuu GpepMeHTOB. EAMHUIBI aKTUBHOCTH.

Xumuueckas npupoia 1 oo1re cBoicTBa epMEHTOB.

KodepmenTsl, knaccudukanus u poib.

Mexanu3m JneiictBus ¢GepMeHTOB M ()epMEHTATHBHAs KUHETHWKA. YpaBHEHUsS Muxasimca-
Menrten.

N30depMeHTbI, UX MOJIEKYJISIPHbIE PA3HOBUIHOCTH, 3HAUEHUE B KIIETKE.

[lonaTtne 00 aKTUBHOM U alJIOCTEPUYECKOM IeHTpaX (pepmMeHTOB. Poib mpocTpaHCTBEHHON
CTPYKTYpHOM OpraHuzanuu B uX (opMUpOBaHUH.

HcTopust pa3BuTusi yueHus o ButamuHax. OOIas XapakTepUCTHKA U KJIACCU(UKAIMS BUTA-
MUHOB, TUIIEpP-, TUIIO- U aBUTAMUHO3bl. AHTUBUTaAMHUHBI. OlleHKa 00€CIIEYeHHOCTH OpraHu3Ma
BUTAMUHAMU.

Burtamunsl rpynnsl A. IIpoButamunsl (kapoTuHsl). bruonoruueckas pons. BecacbiBaHue B Ku-
HIeYHMKe. SIBjeHus runo-u runepsutamuuosa. [lumesslie ncrounuku. CyrouHast nOTpeOHOCTb.
Buramuns! rpynnet Jl. IIpoBuramussl. bronorudeckas posns. SBIeHUS THIIO-U THIIEPBUTAMUHO-
3a. [IumieBrpie nctounnku. CyToYHast HOTPEOHOCTb.

Buramuns! rpynnel E. buonornueckas poins. SABnenus HenocrarouHocTy. [InmieBble HCTOUHUKH.
CyrouHas moTpeOHOCTb.

Buramunsl rpynnel K. buonornyeckas pons. ['unosuramnuos. Ilumesbie nerounuku. Cyrou-
Has oTpeOHOCTh. Bukacon. AHTaronucTsl BuTamMuna K.

buotun, kopepmentHast popma. buonoruueckas ponb. Komrieke 6MOTHH-aBUIMH. SIBiIEHUS He-
nocraroyHocTty. [Iumesble ncrounnku. CyrodyHasi HoTpeOHOCTb.

Burtamun Bi. Yuactue B noctpoenun kopepmeHToB. Ponib B 0OMeHe BeliecTB. SIBieHus Heo-
crarouyHocTu. [Iumessie ncrounnku. CyrouHast moTpeOHOCTb.

Buramun Bz. CocraB u yuyactre B 00pa3oBaHUM (PIaBUHOBBIX KOpEpMEHTOB. bronornueckas
pob. [Tumesbie nctounuku. CyroyHasi HOTpeOHOCTb.

Burtamun Bs, ydactue B oOpazoBanuu koepmeHToB. Posib B 0OMeHe BelecTB. SIBieHHs THIIO-
BuTamMuHo3a. [Tumessie ncrounnku. CyrouHast TOTpeOHOCTb.

. Buramun B12. KoGamMugnbie kopepMeHTH. YuacTue B oOMeHe BelecTB. BHyTpenHuil dakrop.

SABnenus runoButamMuno3a. [lumessie nucrounnku. CyToyHast TOTPEOHOCTS.

Butamun C. buonorndeckoe 3nauenue. [Ipusnaku runoBuramuHo3sa. [luimessie nctounuku. Cy-
TOYHAsl HOTPEOHOCTb.

[TanToTenoBas kucnora. KodepmeHTsI, coepkaiine MaHTOTEHOBYIO KUCIOTY. buonoruueckas
ponb. [Tumessie ncrounuku. CyTouHas HOTPeOHOCTb.

Buramun PP. Yyactue B 00pa3oBaHnn HUKOTHHAMUIHBIX KoepMeHTOB. brosorudeckoe 3Haue-
nue. [IposiBnenns runoButamMuHao3a. [lumessie ncrounnku. CyTodHas TOTpEeOHOCTb.

dosmeBas KUCIOTa, COCTaB, ydacTue B 00pa3zoBaHuu KOGhepMeHTOB. Posib B 0OMEHE BEIIECTB.
OcHOBHBIE TIPOSIBIIEHUS HEJIOCTATOYHOCTH. [IuteBbie nctrounuku. CyTouHas mOTPeOHOCTb.
Burtamunomnono6Hbie BeriecTBa: O6uodaaBoHouab! (BUTaMUH P), mapaaMuHOOEH30MHAsI KHUCIIOTA,
WHO3MTOJI, TAHTaMOBasi KUCJIOTA, JIMTIOEBAasi KUCIIOTA, XOIWH, BUTaMuH U, kapHuTHH. buomorude-
CKasi poJlb.
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10.

11.

12.

13.

14.

15.

16.

17.
18.
19.

BTOPBIE BOITPOCHI

OOMeH BelIecTB M PHEPruM, KaKk BaXHEHIINHA MpU3HAK Ku3HeaesTenbHocTu. Obmee mpen-
craBieHue o Merabonmsme. Karabonnueckue u anabonnueckue mytu. LleHTpanbHbIe TyTH Me-
Ttabonu3Ma. EqUHCTBO mpolieccoB acCUMUIISIIUU U AuccuMusiiiii. CBA3b Ha YpoBHE cyOcTpa-
TOB, BOCCTAaHOBJIEHHBIX KOEPMEHTOB, SHEPTUHU, PETYIATOPOB OOMEHA

AnenunoBas cuctema (ATO, AJIO, AM®) u ee 6nonorudeckoe 3HaYCHUE. JHEPreTUICCKHMA
3aps]l KJIeTKu. J{pyrue makpospruyeckue coegnHenus. Mexanusmol cunteza ATO.
CoBpeMeHHOE MpeACTaBIEHUE O TKAHEBOM JbIXaHuu. CyOCTpaThl TKAaHEBOIO AbIxaHUs. JlbIxa-
TeJbHAas LIeMb MUTOXOHJPUN U €€ XapaKTepUCTHUKA: MUPHUANH3ABUCUMbIE U (IaBUH3aBUCHUMBIE
JeTUpOreHasbl, yOUXuHoH (Ko3H3UM QQ), HUTOXpOMBI. XHMHUYECKOE CTPOEHHE, y4acTHE B
TPAHCIIOPTE AIEKTPOHOB HA KUCIOPO.

OxucnutensHoe (ochopruIMpoBaHre Kak OCHOBHOW MexaHu3Mm cuHTe3a AT® B KHBOTHBIX
KJIeTKax. Jtansl, peryisius. [Ipuuunsl runosnepreTuyeckux coctosiHuid. PazoOuiurenu u un-
TUOUTOPBI OKUCTUTENHEHOTO PochOopUInpOBaHUs, MEXaHU3M UX JIEHCTBUS.

MuToXxoHIpHH, 0COOEHHOCTH CTPOCHUS MeMOpaH MUTOXOHIpHM. KoMIiekchl AbIXxaTenbHOM
LENHU: COCTaB, TOIOJIOTHUS, y4acTUE B MpOIeccax OMOJOTMYECKOro OKHciIeHUs. MUTOXOHIpu-
anbHbIi cuHTe3 AT®. AT®- cunreraza. ConpsbkeHUE MPOIIECCOB TKAHEBOTO JbIXaHUS U (oc-
(bopmimpoBaHusl.

Jerunporenassl, OKCH1a3bl, OKCUT€HA3bl. bronornyeckas poJib B KIETKE.

TpancnopT T0KO03bl B KJIIETKH Pa3jMYHbIX OpraHoB M TkaHel. [lyTu mMerabosin3Ma TitOKO3bI,
UX 3HAUYEHUE U B3aUMOCBSI3b.

MeTabonu3M IIMKOreHa: IIIMKOreHe3 U INIMKOreHOn3, HasHaueHue. [locienoBarenbsHOCTD pe-
akuuil. MexaHnu3Mel peryJsinui.

dochoponus ¥ rTUAPONIN3 TIUKOTEHA B MIEYEHH W MBIIIAX. BiusHue aapeHanvHa, TI0KaroHa u
MHCYJIMHA HA TIMKOT€HOJIU3.

AHa’pobHOE 1 a3poOHOE OKHMCIIEHHE IMIIIOKO3bl KaK MyTh MOJYYEHHUs] SHEPIHU B KJIETKaX. JTallbl,
KOHEYHbIE NIPOJTYKThl. JHEPreTUYECKNUH BBIXO/I.

['muxonu3. DTambl, peakiuu, peryisaius, OMoJornyecKas poiib. JHEPTeTUUECKUI BBIXOI U Me-
xaHu3M obOpazoBaHusi AT® B aHadpoOHBIX ycrnoBusAX. CBA3b TIUKOIM3A C APYTUMU METabOIH-
YECKUMHU MPOLIECCAMH.

CniuproBoe OposkeHHe IoKo3bl. O6IMe peakuuu A CIUPTOBOro OpOXKEHUS U TIIMKOJIM3a,
pasznuuus ATUX IBYX mporeccoB. OOMEH 3K30reHHOTO ATaHOJIA.

[lupyBar kak LeHTpaibpHBIM MeTabonut. IlyTm mpeBpamieHusi nupyBata B 3aBUCHMOCTH OT
HHEPreTUYECKOro craTyca U 0COOEHHOCTEH OKUCIUTENILHOTO METa00IM3Ma KIIETKH.
I'mokoneorene3. CyOcTpaTbl, (QepMeHTBI, SHEProTpaThl, OMOJOTHYEcKass poJib. Perymsmus
TJIIOKOHEOT €HE3a.

OxucnutenpHoe NeKapOOKCUIMPOBAHUE MUPOBUHOTPATHONW KUCIOTHI U APYTUX 0O-KETOKHUCIIOT,
dhepmenThl, KoPepMeHTHI, Onoorndeckoe 3HadeHne. OTIMUrMe OT MPOCTOTO JACKAPOOKCHITHPO-
BaHMSL.

JIMMOHHOKUCIIBIN LUK KaK [EHTPaIbHBIM MeTaboNmnuecKkuil myTh (JIOKamu3alus, MmocieaoBa-
TENBHOCTh XMMUYECKHX NpEBpallieHn). bruonorndyeckoe 3HaueHne nukna. Csi3b C MPOLECCOM
OKHUCJIUTEIBHOTO (hoCHOpUIMPOBAHHUSL.

[TenTo3odocdarHblif MyTh pacnaia IiOKO3bI, ITAIbI, HA3HAUEHUE.

I'mokyponoBas kucnora. [1yts oO6pazoBanus. [IyTu Metabonn3Ma rirOKypOHOBOW KUCIIOTHI.
MexaHu3Mbl 00pa30BaHMsI YIIIEKHCIOrO T'a3a U BOJbI - KOHEUHBIX MPOJYKTOB OOMEHA BEIECTB.
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PecunTes nmunuaoB B KJIETKaxX CIM3UCTONW TOHKOrO Kule4yHMKa. [lyTu pecuHTres3a Tpuauuiriu-
11epoJioB, hochonunuaoB, 3HUPOB XOJIECTEPOIIA.

Tpaucnopt nunuaos B kpoBu. CTpyKTypa, 00pa3oBaHue U MeTabO0JIM3M XUIOMUKPOHOB. Poib
JUMONPOTEUHIINIIA3EI B 0OMEHEe XMJIIOMUKPOHOB M APYTHX JIUITOIPOTEHHOB.

Tpancnopt nunuao B kpoBu. CTpykrypa, oOpa3zoBanue u merabonusm JITIOHII, JITIIIII u
JIITHII. Ponp nunonpoTenHnImnasbl, IEYEHOYHOU JIMIIAa3bl U PELENTOPOB KIETOYHOU IOBEPXHO-
CTH.

JloctaBka NUNUAOB B KJIETKH OPraHOB M TKaHeW. TpaHCHOpT xosecteposia, >KUPHBIX KHCIIOT.
MexaHu3M nojJiepKanus OajaHca XoJIecTeposia B KIIETKaX OpraHu3Ma.

Tpaucnopt nunuaos. O0pazoBanue u nocnenyrommii meradonusm JIIBII B opranusme. Ponb
JIXAT. Ilyti CHM>KEHHMSI IOBBIIIEHHOTO YPOBHS X0JIECTEPOJIA B IIJIa3ME KPOBH.

JlerioHupoBaHuE JTUMHUIOB B )KUPOBOW TKAHW U MOOMIIM3ALUS JKUpa U3 Jieno. Poib ropMoHoB, ser-
TuHa. VlcTOYHMKHN cyOCTpaToB Ui CUHTE3a TPUALINIMIEPOIOB B dKUPOBOM TKAHU.

TpancnopT, NOCTYIJIEHUE B KJIETKY U MCIOJB30BaHUE )KUPHBIX KUCIOT B KAUE€CTBE UICTOYHUKOB
sHepruu. OKUCIIEHUE >KUPHBIX KHUCIOT B MUTOXOHJPHUSIX M IEPOKCHCOMAX. DHEPreTU4eCcKHUi
BBIXO/I.

KaraGonusm >KUpHBIX KUCIOT B KieTkax. OCOOEHHOCTH OKUCICHHSI HEHACHIIIEHHBIX KUPHBIX
KHCIIOT, C HEYETHBIM YHCIIOM YIJIEPOJHBIX aTOMOB, C PA3BETBICHHBIM PAIUKAIOM, C OOJIBIINM
YUCJIOM YTJI€POJIHBIX ATOMOB.

bruocunTe3 >xupHbIX KucioT. Ilpoumcxoxaenue cyOctparoB. IlommdepMeHTHBIH KOMILIEKC,
CHHTE3UPYIONIMI JKAPHBIE KHCJIOTHI B DJYKapHOTHYECKOW KieTKe. 3HaueHue OWOoTHHA,
HAJI®HH". AKTUBAaTOpBI U MHTHOMTOPBI CUHTE3a JKMPHBIX KMCIIOT.

buocunres xonecrepona. Perynsauus ypoBHs xonecteposia B kietkax. [IpousBognsie xonecre-
pona. CBs3b HapylIEHU 0OMeHa JUMHUA0B C pa3BUTHEM 3a00JIeBaHU (aTepoCKiIepo3, Kemye-
KaMeHHasi 00JIe3Hb, JKUPOBOE MEPEPOK/ICHUE TICUEHN ).

Hapymenust o6meHna xonecreposna. @akTopsl, OKa3bIBAIOLIUE BIMSHUE HAa YPOBEHb JIUIIONPOTE-
VHOB IIa3Mbl KPOBH.

Keronossle Tena. OOpa3oBanue KeTOHOBBIX Ten. [yt karabonusma. [IpuuuHB U cleacTBUS
MOBBIIIEHUS] 00pa30BaHMs KETOHOBBIX TEN.

buocuntes dhochomumunos. Poib TUMOTPONHBIX (PaKTOPOB.

[lepeamunupoBanue. depmentsl. Kodepmentsl. Ponb 3T0oro mpomecca aias xKu3HEAESTENbHO-
CTH KJIETKH. /[MarHocTHYeCKOe 3HaYCHNE OIPEIEICHHS] AKTUBHOCTH TPAHCAMUHA3 B CBIBOPOTKE
KpOBH.

[Tytu ne3amMuHupOBaHUS aMUHOKHCIOT. DepMeHTHl U KOGEPMEHThI OKUCIUTEIBHOTO J1€3aMHU-
HUpOBaHUA. bruonornyeckoe 3HaueHUE TIIyTaMaTAETUAPOT€HA3HON PEAKIIUH.

[Tytu nmpeBpareHust 6€3a30TUCTOr0 OCTaTKa aMUHOKHCIIOT. [ TMKOT€HHbIE U KETOTeHHbIE aMU-
HOKHCJIOTBI.

[Tytu 06e3BpexHBaHMA aMMHaKa B OpraHu3Me. TpaHCIopT aMMHUaKa 1o KpoBH.
AMUHOKUCIOTHBIN (oHA KiIeTKU. McTouHnky nonoiHeHus. IlyTu ncnoiab30BaHus aMHUHOKH C-
JOTHOTO (hoHAA. 3aMEHMMbIE M HE3aMEHUMbIE aMUHOKUCIOTHL. MeXxaHu3Mbl CHHTE3a aMHHO-
KHCIIOT.

O6mme mytn MeTtabonn3mMa aMHHOKUCIOT. OCOOEHHOCTH 0OMEHa OTJEIbHBIX AMHUHOKHUCIIOT Ha
npuMepe oOMeHa (heHIIaTaHnHa U TUPO3HUHA.

OO6pa3oBanue MOuYeBUHBI. Pojib MedyeHM B MOUEBMHOOOpa30BaHWU. 3HAUEHUE HCCIIEIOBAHMS
YPOBHSI MOUEBHHBI U OCTATOYHOI'O a30Ta B KIIMHUYECKON MTPaKTHKE.

JlexapOokcuirpoBaHie aMUHOKHUCIOT. OOpa3oBaHne OMOTEHHBIX aMHUHOB M UX POJb B Opra-
Hu3Mme. [lytu ux pacmnana.
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CBs3b 0OMeHa JTUMHIOB U YIIIeBOI0B. VX B3aMMONpeBpaleHuUs.
O6pa3zoBanue U UCMoIb30BaHuE B KieTke ami-KoA u anetun-KoA.

TPETBbH BOIIPOCBI

I'opmonbl. Xumuueckas npupoaa. Knaccugukanus. CBa3b CTpYKTypbl TOPMOHOB € MEXaHHU3-
MOM HX JICUCTBUA.

I'opmons! runodusa, ux xumMudeckas npupozga. CBa3b ¢ THIIOTaIaMycoM. ['OpMOHBI aI€HOTH-
noguza. CoMaTOTPONMH — MOJIEKYJISIPHBIM MEXaHU3M IPOBEIEHHs CUTHAJIA B KJIETKY, BIUSHUE
Ha MeTaboJIn3M.

I'opmons! Helfporunogpuza. BasonpeccuH — MONEKYISApHBIA MEXaHU3M MPOBEACHUS CUTHAJIA B
KJICTKY, BIMSTHUE HA META0OIH3M.

I'opMonBI MTOBUIHOM Keme3bl. IX cTrpoeHue u oOpazoBanue. MexaHu3M JICHCTBHS, BIUSIHHAC
Ha MeTtabonu3Mm. ['umo- u runepTupeos.

I'opMoHsbl, perynupyronie oOMeH Kaibliusg U ¢ochopa. Xumuueckas mpupoja. MexaHu3m
JNEUCTBUS.

WNucynun. Xumuueckas npupoja U MexaHu3M AeicTtBus. Poib UHCY/IHHA B perysisauuu oOMeHa
YTJIEBOJIOB, JIMIIUJOB U OEJIKOB.

MeTtabonuueckre HapylleHus Ipu caxapHoM auadere. Ponb rimko3minpoBanus O€lKoOB, BOC-
CTaHOBUTEJIBHOI'O IIyTH 0OMEHa IIIIOKO3bI.

I'mokaron. XuMuyeckass IpUPOJAA, PELENTOPbl, MEXAHU3M IIE€pelaud CUTHAJa B KIETKax—
MUUICHSX, BIMSIHUE HA META00JIN3M.

['IOKOKOPTUKOUIBI, UX CTPOEHME, PELENTOpPbl, MEXaHU3M Iepe/aud CHUTHAJIOB B KJIETKaX-
MunieHsx. BiausHue Ha metabonusm.

MuHepanoKOPTUKOUIBI, UX CTPOCHHME, MEXAaHWU3M II€pelauyld CUTHAJIOB B KJIETKaX-MUIICHSX.
Bnusiaue Ha MeTabonn3M.

I'opMOHBI MO3roBOM 4YacTH HAJIOYEYHHMKOB: aJpeHalMH, HOpaapeHalInH. CTpoeHue, CHHTE3.
MexaHu3M NpOBEACHUS CUTHAJIA B KIETKU-MUILIEHH, BIUSHUE HA META00JIN3M.

[TonioBbIE TOPMOHBI, XMMHUYECKas MNPUPOJA, MEXAaHU3M IIepeladyl CUTHAJIOB B KIIETKAX-
MULIEHX. bruosornyeckas posb.

bruocunTe3 mypuHOBBIX HyKiIeoTHIOB. McxonHele cyOcTparel cuHTe3a. Perymsauus cunTesa.
Ponb BUTaMHHOB B MEXaHN3MAaX CUHTE3A.

buocuHTe3 NUpPUMHUANHOBBIX HYKJI€O0THAOB. OpoToBas kuciota. Mcrounuku nexTtos. Peryns-
1S CUHTE3a. Pojb BUTAMUHOB B CUHTE3€ MUPUMHUIMHOBBIX HYKJIEOTH/IOB.

Marpuunslii MexanusM cuHresa JJHK. depmenTs! 1 cyocTparsl cuHTe3a. OcOOEHHOCTH CHHTE-
3a y 9yKapHuor.

[TonnMepasHas LieNHas peaklys U KJIOHUPOBaHUE KaK METO/bl HCKYCCTBEHHOI'O Pa3MHOXKEHHUS
JAHK. OcHOBHBIE 3Tanbl 1 IPUMEHEHUE B MEIUIIUHCKON TPAKTHKE.

Cunre3 PHK. ®epmentsl u cyOctpaThl cuHTe3a. OCOOEHHOCTH CHHTE3a y dyKapuoT. Peryns-
L[Usl CUHTE3A.

I'eHeTMYECKUI KOJ M €r0 CBOMCTBA.

Posb 1-PHK B cunrese 6enxa. Crietnpuunocts APCa3. Ananropras ¢ynkuus T-PHK.
PexkorHunus v TpaHCISAIMS Kak 3Tambl pealn3allid T'eHEeTHYecKod WH(GOpMaluu B KIETKE.
CyOcTpatsl, GepMEHTHI, MEXaHU3M.

Perynsauus OunocunTe3a Oenka B KJIETKE Ha FTeHETUYECKOM YpoBHE. Poib THCTOHOB, TOPMOHOB,
KHPOPACTBOPUMBIX BUTAMUHOB, aHTUOMOTHKOB.

[ToctTpancnsanuonHas MoaupuKaus Mojekyn oenka. ['mapokcuimpoBaHue, rIMKO3UIMPOBaA-
HUE, OTPAaHUYEHHBINA IPOTE0In3. J[pyrue MexaHnu3Mbl HOCTTPAHCIALUOHHBIX MOAU (UKL,
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OOparumas 1 HeoOpaTUMas peryisiius OMoXuMu4YecKux peakimid. [IpencraBnenne o MexaHu3-
M€ H30CTepudecKkoil peryisiuu. Vcnonp3oBaHue MPUHIIMIIOB M30CTEPUUYECKON PETYJISIUU B
MEIUIIMHCKON MPaKTHKE.

[IpencraBneHue 0 MeXaHU3Me AJIIOCTEPUYECKOM PEeryIsIiy OMOXUMHUYECKUX Peakuid. AJocTe-
puyeckue 3¢dexTopsl. Bubl amnoctepuyeckoi peryIsiym.

KoBanentHas Momuukanust CTpyKTypsl (epMEHTOB KaKk MEXaHU3M pEryJslud OHOXuMHYe-
ckux peakuuid. Ponp peaknuii pochopunrpoBanusi B KoBajieHTHON Moaudukanun. Perynsro-
poI pochopuaupoBanust GEPMEHTOB.

I'ymopanbHast perynsnus oOMeHa Tunu0B. Pob HHCYMHMHA, aJipeHaNnHa, TIKaroHa u cTepo-
UIHBIX TOPMOHOB.

I'ymopanbHast perynsius oOMeHa yrieBoaoB. Poib HHCynrHA, aJpeHalInHa, TIIOKaroHa u Tiko-
KOKOPTUKOUIOB.

['ymopanbHas peryisiius coAepaHus TITIOKO3bl B KPOBU. MeXaHU3MbI PEryJsiTOPHOrO Jei-
CTBHSI TOPMOHOB.

MexaHu3MBbl iepeayn HHPOPMALMK OT BHEIIHUX CUTHAJIOB Ha BHYTPHUKIIETOYHBIC MPOIECCHI.
MexaHU3MBbl YCHUIICHUS! CHTHAJIOB. BTOpHYHBIE TOCPETHUKY U MEXaHU3MBI UX 00pa30BaHMUSL.
Ponp G-6enkoB B MexaHU3Max mepeaadyd HHPOpMAIHU OT BHEUTHUX CUTHAJIOB HA BHYTPHKIIE-
TOYHBIE MPOIIECCHI.

ANCHUIATIUKIIa3HBI MEXaHU3M Tiepenayd MHPOpPMaUi OT BHEIIHUX CHTHAJIOB HA BHYTPH-
KJIeTOuHBIE Tmporecchl. Ponb dochoamdcrepassl B 3TOM mporiecce. 3HaueHue ypoBHS HAMO®
TUTSL KIIETKH.

Mexanu3m nepenayd WHGOPMALKUK OT BHEIIHUX CHUTHAIOB HAa BHYTPHKJIETOYHBIE IPOILIECCHI C
yuactueMm (ocdonumnassi C.

Wuosurontpudocdar 1 quanuiarannepos Kak BTOPHYHBIC TIOCPEIHUKH MPpH niepeaade nHpop-
MalMM OT BHEIIHUX CHUTHAJIOB HAa BHYTPUKJIETOUHBIE Mpolecchl. MexaHu3Mbl 00pa3oBaHUs U
TeliCcTBHE.

Ponib MOHOB KallblIUs B MEXaHU3Max Ieperayd HHPOPMalui OT BHEIITHUX CUTHAJIOB HAa BHYT-
pUKIIETOYHBIE TIpotiecchl. KammomynuH.

Poib orpaHMYeHHOTO MPOTEOIN3a B MEXaHU3MAaX PETYJISIMH MPOIECCOB KU3HEACATEIIHHOCTH.
CaeptbiBaHue KpoBU. DaKkTOpPhl U MEXaHU3MbI CBEPTHIBAHMs. 3HaUCHUE MOHOB KaJbIUsI U BU-
tamuHa K B npoueccax cBepThIBaHUS KPOBH.

Posnb orpaHMueHHOrO MpOTEOIM3a B MEXAaHU3MAaX PETYJSIIMU MPOLECCOB KU3HEAEATEIILHOCTH.
®ubpunonus. buonornueckas ponb puOpuHoaN3a. [InazmMuHoBas cucrema.

AHTHKOArynsHTHas cucteMa. [lepBuuHbIe U BTOPUYHBIE AaHTUKOATYJISIHTHI.

OcobenHoctu MeTaboIM3Ma B IEYEHU B COCTOSIHUM T10CJI€ TPUEMa MTUIIIH.

OcobeHHoCcTH MeTaboIM3Ma B IEUeHH B COCTOSIHUM HATOIIAK U MPH JUTUTEIBHOM I'OJ0AaHUH.
MesxopranHelii MeTabonn3M 1 oOecriedeHne opraHu3Ma sHeprocyocTpaTaMu B COCTOSIHUM T1O-
clie mpueMa Mullly.

MexopranHplii MeTaboin3M U oOecredeHne OpraHu3Ma 3HepProcyocTpaTaMu B COCTOSIHUM
HATOIIAK U IPU JJIUTEIHHOM T'OJIOJaHUH.

['opMoHanpHAs PEryIANUs aganTanuid MeTa0OIMYEeCKHX IyTeH K COCTOSHHIO IOCie Mpuema
MUIIY ¥ TOJIOJaHNI0 (MHCYIUH, TJIIOKAaroH, KaTeX0JaMHUHbI, KOPTUKOCTEPOUIBI).

YETBEPTBIE BOIIPOChI

[lepeBaprBaHUe HYKJICOMPOTEHHOB B JKEITYAOYHO-KHIIEYHOM TpakTe. KoHEUHbIE MPOAYKTHI
pacmajia TUPUMHIMHOBBIX U MTYPHUHOBBIX HYKJICOTUAOB. [ unepypukeMusi, mojaarpa, moaxoisl K
JTUArHOCTHKE , TPO(DHUIIAKTHKE U JICUCHUIO

Azotucteiii 6aanc. Hopmbl 6ekoB B muTaHuu. brojornyeckast IeHHOCTh OETKOB.
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[TumieBast IEHHOCTh OENKOB, YIJEBOJOB, JUIMHUIOB, YCBAUBAEMOCTh B KEIYJOYHO-KUIIEYHOM

Tpakte. HesameHnMmsble hakTopbl mUTaHMsL. DHEPrUusi — NOTPEOHOCTH, MPOUCXOXKICHHE U PacXo-

JIOBaHME B OpraHU3Me.

[Ipumenenue pepMEHTOB U UX UHTHOUTOPOB B MEIULIMHCKOM MPAKTUKE.

Poub nmeuenn B 0OMeHe OENIKOB, YIIIEBOIOB, TUITHIOB.

AnTHTOKCHYecKas (QyHKIus nedeHn. O0e3BpeKMBaHUE B MEYEHU TOKCHYHBIX BEIIECTB, HOP-

MaJIBHBIX META0OJIMTOB, JIEKAPCTBEHHBIX MPENnapaToB.

CuHTe3 U pacnajl KpOBSHBIX TUTMEHTOB. Ponib neyenu B 00pa3oBaHUM KETYHBIX MUTMEHTOB.

MeTab0113M KeTUHBIX TUTMEHTOB.

Kenryxu, mpoucxoxaeHrue, MeToAbl 1a0OpaTOPHON TUATHOCTHKH HKENTYX.

broxumudeckue MEeTO bl JMATHOCTHKH TTOPAKECHUH TTEYCHH.

[Tpoucxoxaenue GpepMEeHTOB IUIa3Mbl KPOBH. 3HAUCHHE OIPEICIICHUS] aKTUBHOCTH (DEPMEHTOB

B IJIa3Me€ KPOBHU C AMATHOCTUYECKON LIENbIO U JIJIsl KOHTPOJIA 32 3PHEKTUBHOCTHIO JICUSHUSI.

XUMUYECKUI COCTaB IIa3Mbl KPOBH. MeToAbl MCCIEI0BaHUs XUMUYECKOT0 COCTaBa ILIa3Mbl

KpPOBH, UCIIOJIb3yeMbI€ B KIIMHUYECKOU MPAKTUKE.

Bydepubie cuctembl KpoBH M HX 3HadeHHe. JlokazaTenbcTBO Oy(epHBIX CBOHCTB CHIBOPOTKH

kpoBu. OO1IHE TPEACTaBICHHS O PETYIISAINHA KUCIOTHO-0cHOBHOTO cocTosiHus (KOC).

MexaHu3MBbl IIepeHOca YIIIEKUCIOTH U KUCI0PO/Ia KPOBbIO. MeXaHu3Mbl Pa3BUTHS TUIIOKCHYE-

CKMX COCTOSIHUU.

benku mnasmbl kpoBu. OyHkIMH. KIMHUKO-OMOXMMUYECKOE 3HAUYCHUE OMpPEEIeHHs O0IIero

0eJKa 1mIa3Mbl KPOBU M OSIIKOBBIX (paKInii.

Metoapl 0OHapyKEHUSI U KOJMYECTBEHHOTO OIPEIENICHUSI OCIKOB B OMOJIOTUYECKHUX JKUIKO-

CTAX (MOYa, II1a3mMa KpoBH).

OcHoBHbIE MOKa3aTeNId aHAIW3a MOYH 3JI0POBOT0O YeJIOBEKa.

A3zoTcozepikaliye BelecTBa MOUYH, UX MPOUCXOKICHHE U Poiib B opranu3Me. [IpuHuun onpe-

JiesieHus oOLIero a30Ta MOYH.

[TaTonmornyeckue cocTaBHBIC YaCTH MOYH U UX OTIPEICIICHUE.

[lepeBapuBaHue OETKOB B KENyIOYHO-KUIICUHOM TpakTe. KauecTBEHHBIN U KOJIMYECTBEHHBIH

aHaJIN3 J)KEITYA0YHOT0 coKa. Posb CONSTHON KUCIIOTBHI.

Cox moKeny1ouHON kese3bl. YUacTue B NepeBapUBaHUU YIJIEBOAOB M JUMUIOB. [IpuHIMITEI

Y KIIMHUYECKOE 3HAUYCHHE ONPEIeIEHUS] aKTHBHOCTH aMHJIa3bl B MOYeE.

Knaccudukanus u cBoicTBa npoTea3. Yyactue B nepeBapuBanuu 0enkoB. CyOcTparHas cre-

muGUIHOCTh. VHTHOUTOPBI MpOTea3 W WX HCIOJIb30BaHUE B KIMHUYECKOW MPAKTHKE IIPH

HapyHIeHUH (QYHKIIUU TOHKETYTI0YHOM JKeJe3bl.

[TumeBas neHHOCTh yrieBoJoB. [lepeBapuBaHue u BcachblBaHHE YTIIEBOJOB. Pollb KiIeTUaTKu U

MEeKTUHOB B MUTaHWU. Hapyinenus nepeBapuBaHus yrieBOAOB, IPUHIIUIBI THATHOCTUKH H JIe-

YCHUS.

DTarnbl epeBapuBaHus JTUIHIOB MHUIIHU B JKEITYJA0OYHO-KUIIIEYHOM TpakTe. PoIb JKeITYHBIX KHuC-

10T, ¢pepMeHTOB. [leyeHOUHO-KHIIIEUHAST PEIUPKYISIIIHS JKETUYHBIX KUCIOT. MexaHu3Mbl Bca-

CBIBaHHUS MTPOIYKTOB (DEpPMEHTATUBHOTO THAPOIIU3a KHPA.

XUMHUECKUE PEaKIINH, JISKAIIUEe B OCHOBE THUEHHS OCITKOB B KUIIeYHHKE. [[oHATHE O KCeHO-

o6uoTukax. MexaHu3mMbl 00€3BpEKUBAHUS UX B OpraHU3MeE.

[TpuuwHEI TUIEp- U TUTO(QEPMEHTEMHI TP MATOJIOTUIECKHUX MPOIIECCAX.

buonorudeckas ponb HaTpus, Kaius, Xjopa. MexaHu3Mbl TOPMOHAIBHON PETYISIIIMA BOJIHO-

MUHEpAJIbHOT0 0OMEHa.

MaxkpoanemenTs! (kanbluuid, hocop, Marauii). buonornueckas posib.

Ponw cepel B oOMene BemiecTB. Ponb cepsl B 0OMeHe BEHIeCTB (THOJIOBBIC M TUCYJIb(QHUIHBIC

rpynnsl OENKOB M TOPMOHOB, UX y4yacTHe B (DOPMHPOBAHUHM CTPYKTYpPHl M CHEHU(PUUECKUX
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CBOMCTB Oe€Nka; TIyTaTUOH, CYIb(OIUMUILI, THAMUH, OMOTHH, y4acTHE Cephl B TpoIleccax
00e3BpE)KHBAHUA).

MuxkpoanemenThl. X 3Hadenne. Posib HOHOB Mapraniia, Meu, IIMHKa, CeleHa, KodalbTa, Hoa,
dropa.

MexaHu3MBbl BCACBIBAHMSI, TPAHCIIOPTA U JCTIOHUPOBaHUs kene3a. Poib jkene3a B oOMeHe Be-
IIECTB.

Knuanueckue GopMbl CHHApOMa HEAOCTaTOYHOro muTaHusA. [IpomcxoxaeHue, XapakTepHbIe
HapymeHust MeTaboIu3Ma.

CuHapoM HeoCcTaToYHOTO uTaHus. OCHOBHBIC TPUYMHBI PA3BUTHS TIPH 3a00JICBaHUSX.
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