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MPABUJIA TEXHUKHA BE3OIACHOCTH ITPU PABOTE B XUMHUYECKOM
JJABOPATOPUM

K pabGore B XMMHYECKHX JIa0OPATOPUSAX JOMYCKAIOTCS JIMIA, MPOLIEANINE WHCTPYKTAX IO
OXpaHe TpyZAa U He UMEIOIINE MPOTUBONOKA3aHUM 110 COCTOSIHUIO 3/I0POBBSI.

OOyuaromuecst 00s3aHBI BBIMOJHATH TPEOOBAHMS MO OXpaHEe TPyJa, IMOXKApHON Oe30macHo-
CTH, 3HAaTh MOPAJIOK ACUCTBUN IIPU MOKAPE, MECTA PACIIOJIOKEHUS CPEJICTB MOKAPOTYILICHUS.

[Tpu pabote B 1aboparopur BO3MOXKHO BO3JACHCTBHE HAa pabOTAIOIMIUX CIEAYIOUIMX OMACHBIX
Y BpPEJIHBIX TPOU3BOJCTBEHHBIX (PaKTOPOB:

— XMMHYECKUE 0’KOTHU TPH TONaaHUH HA KOXKY HIIM B TJ1a3a €JKUX XUMUYECKHUX BEIECTB;

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

— MOpe3bl PyK NMpU HEOPEKHOM O0palleHUuH ¢ 1ab0paTOpHOI MOCYI0ii;

— OTpaBJICHUE TTAPaMH WJIM T'a3aMU BBICOKOTOKCHYHBIX XUMHUYECKUX BEIIECTB;

— BO3HHMKHOBEHHE IMOXkapa MPH HEAKKypaTHOM OOpaIleHUU C JIETKOBOCILIAMEHSIOIIMMHUCS U
TOPIOYHMH JKUKOCTSIMH,

PaGotats B momeleHNH 1a60paTOpUu pa3pemiaeTcs TOIbKO B MPUCYTCTBUU IPENOAaBaTers.

PaboTta ¢ XMMUYECKMMHU BemIeCTBaMU 0€3 CIELOACKIbl U HAJTHUUS HEOOXOIMMBIX CPEACTB
3aIUTHI TJ1a3, OPTaHOB JbIXaHHs, KOXKHBIX TTOKPOBOB 3alpeIIaeTcs.

[lepen 3akuranueM CHUPTOBKH HYXHO YIOCTOBEPUTHCS, YTO KOPITYC €€ HCIPaBeH, (PUTHIIb
BBINYIIEH HAa HY>KHYIO BBICOTY U PACIyILEH, a TOPJIOBUHA U AepiKaTellb (GUTUIIS CyXHUe.

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

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

Kaxnpiii oOydaromuiicss TOJDKEH BBIMONHATH JabOpaTopHbIE paOOThl Ha 3aKPEIUIEHHOM 32
HUM y4eOHOM MecTe, He 3arpOMOXK/IaTh €ro MOCTOPOHHUMH Tpeamerami. Ilepexox Ha apyroe pa-
6oudee MecTo 6e3 paszpeleHus MPernoaaBaTelis He JOIyCcKaeTcs.

[lepen BbInoIHEHUEM JTa0OPATOPHOIN PabOTHI CTYAEHT 00s513aH U3YYUTh METOJUKY U TpeOoBa-
HUS 110 ee 6e30M1acCHOMY TPUMEHEHHUIO.

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

OO0yuaromuMcst 3ampeniaeTcsi MOKUAaTh J1abopaTopuio, OCTaBIsAsA 0€3 MPUCMOTPA 3aXKECHHBIC
CIUPTOBKHU U APYTUE HarpeBaTelbHbIe MPUOOPHI.



1. TEMA: BBEAEHHUE B IIPAKTUKYM. BBEJIEHUE B BUOXUMUIO. CTPOEHUE
AMHMHOKHUCJIOT 1 HENTUIOB. KOJIMYECTBEHHOE OIIPEJAEJIEHHUE
COJAEPKAHUSA BEJIKA B BUOJIOI'MYECKUX XKUJAKOCTAX

AKTYaJIbHOCTbH T€MbI

AMWHOKHCIIOTBI MOCJIE€ BCACHIBAHUS HCIIOJIB3YIOTCA B OpraHu3Me IJid CHMHTC3a CHCI_[I/I(l)I/I‘Ie-
CKHX TKaHEBbIX O€JKOB, ()epMEHTOB, TOPMOHOB, 'éMa, OMOT€HHBIX AMHHOB, TYPUHOBBIX U MUPHUMHU-
AUHOBBIX a30TUCTBIX OCHOBaHUU. B neueHu U3 aMHUHOKHUCIOT CUHTC3UPYIOTCA 6CJIKI/I Ij1asMbl KpoO-
BU. MeTO/Ibl KOJTMYECTBEHHOT'O ONpe/IesieHns 0eska B OMOJIOTMUYEeCKHUX KUAKOCTAX (pacTBOpax) LIu-
POKO HCIIONB3YIOTCS B MEIUIIMHCKON TpakTHKe. KolnyecTBeHHOE ompesielieHre Co/lepKaHus Oenka
B CBIBOPOTKE (IJIa3M€e) KPOBU MIPOBOST ISl TUATHOCTHKY 1I€JIOTO psia 3a00IeBaHUIA.

Iean 3ansaTusa

N3yuuth cTpoeHNE U HU3HUKO-XUMHYECKHE CBOMCTBA aMUHOKHCIIOT KaK CTPYKTYPHBIX €IUHUIL
OCIIKOB W TENTUIOB W YCBOUThH OOIIME MPHUHIUIIBI ONPEICIICHUS COJICpPKaHUs Oellka B OMOJIOTH-
YECKHUX JKHIKOCTSX.

TpeGoBanus K HCXOJHOMY YPOBHIO 3HAHUIA

na nonnozco yceoenus memvi He0OX0OUMO HOGMOPUMb U3
— o0wen xumuu:

* mpaBwia paboThl B XUMUYECKUX J1a00paTOPHSIX;

— OUO0Op2aHUUECKOU XUumuu:

* AMHHOKHCJIOTHBIM COCTaB OCJIKOB;

* CTpPOEHHE aMUHOKHCJIOT, HOMEHKJIATYpa;

= KJIacCU(UKAIMS U O0IINE CBOHCTBa aMUHOKHUCIIOT;

* [ENTHUAbI, JEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MENTUAHOM CBA3H;
= kjaccu@ukanus u GyHKIUHU OEIKOB;

— MeOUUUHCKOU U 010102u4ecKoll Pu3uKu:

= 3akoH byrepa—Jlam6epra—bepa;

*  YCTpPOWCTBO M MPUHIUI PabOTHI KOJOPHMETPA.

JlJ1si NpOBEPKHU MCXOHOI0 YPOBHS 3HAHWI BBINOJTHATE CJICAYIOLIHE 3aJaHUA:

3aoanue 1. Kakas u3 nepeuncieHHbIX aMUHOKHUCIIOT SIBJISIETCS. HEUTPAJIbHOM?
A. I'mctuavH. b. Ananum. B. Acnaprar. I'. JInzun.

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

3aoanue 3. Ha30BUTE aMHHOKHCIIOTY, COACPIKAITYIO KOJIBIIO HHIOMA:

A. OxcunusuH. b. Cepun. B. Tpunrodas. I'. IIponun. A. I'metuun.
3aodanue 4. Beibepute o-UMHHOKHUCIIOTY:

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

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

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

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

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



IIpasunvrocms pewienull nposepvme, CONOCMABUE UX C OMBEMAMU.

Bomnpocel 1uist 00cy:kaeHust

1. Ilpenmer, uenu u 3aaa4u OMOXUMUU. OOBEKTHI U METO/IBI HCCIIEJOBAHNIN B OMOXMMHUHU.

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

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

4. benku Kak KjacC OpPraHMYECKHUX BelecTB, Ouonornyeckue ¢ynkumu. Kraccubpukarms
OEIKOB.

5. Meronbl KOIMYECTBEHHOTO orpesesneHus Oenka. [IpuHImmbl onpeneneHus, CpaBHUTEb-
Hasl XapaKTepPUCTHKA METOJIOB, MX IIPUMEHEHUE B KIIMHUKE.

6. KonnuecTBeHHOE onpesenieHre 6enka OnypeToBbIM METOIOM.

Jlutepatypa aJisi IOATOTOBKHU

1. Buonocuuecxas xumus / B. K. Kyxra [u ap.]. Mocksa : burom ; Munck : Acap, 2008. C. 34, 7-18, 21, 31—
32, 39-40.

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

3. Koncnexm nexumii.

3ajanus 151 CAMOCTOSAATEILHOM padoThI

3aoanue 1. Monekyna aMUHOKHUCIIOTHI, HAXOSIIAsICS B U303JIEKTPUUCCKOMN TOUKE:
A. meeT nonoKUTENbHBIN 3apsl. b. He umeer 3apsna.
B. Nmeet oTpunaTenbHbli 3apsii.

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

b. SBnsiercs kaTuoHOM.

B. SIBnsiercs ampunroHoM.

I'. O0Onamaer HanOOJIBIIEN CTEIIEHHI0 HOHU3AIINH.

3aoanue 3. B kakoit cpene nentun Ana-I'uc-JInz-den Oyner nBuratbes K Karony MpH dJEK-
Tpoopese?
A. Kucnon. b. HelitpansHoi. B. Illenoynoin.

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

B. buyperoByo peaknuuio Aar0T TPUIEITHABL.

I'. BuypeToBy1o peakiuio JatT OeNKH.

3aoanue 5. PeppakToMeTpuuecKuii METOJ] OCHOBAH Ha:
A. OnpezenieHnH yriia OTpaKeHHsI MaIAr0IIEro CBETA.
b. SIBnenuu cBeropaccesHus.

B. Onpenenennn kodddumrieHTa mpeaToMICHHS.

I'. Onpenenenun ko3 uimenTa IKCTUHKINH.

IIpasunvnocms pewienuii npogepvme, CONOCMABUE UX C OMEEMAMU.
IIpoBepbTe Bamu 3HaHMs (CAMOKOHTPOJIb YCBOCHUSI TeMbI)
3aoanue 1. O6bsicHUTe ¢ TOUKH 3peHus Teopun bpencrena-Jloypu u npasuna Xrokkes, 1o-

4eMy TUCTHIUH OTHOCHUTCS K MOJIOKHUTEIHHO 3apsKeHHBIM aMUHOKHUCIIOTaM, a Tpunrtodas, acnapa-
TUH U [NIYTAMUH — K HEUTPaJIbHBIM.



3adanue 2. B xnmuHUYECKON TabopaTopuun IS 1eiei MapeHTepaIbHOTO MUTAHUS CMECh aMU-
HokucnoT (I'mu, Ana, I'my, JIuz, Apr, Cep, Act) pa3aenstoT MeToaoM daekTpodopesa npu pH = 6,0.
Kakue aMMHOKHCIIOTHI Oy IyT IBUTATHCS K aHOJY, KaKHe — K KaTOJy, @ KaKue OCTaHyTCs Ha MecTe?
3aoanue 3. Ilomobepute K Kaxxa0My O€JIKY COOTBETCTBYIOIIYIO () YHKIIHIO:

1. Komnares. A. CtpykTrypHas.

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

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

8. AnbOymuH. 3. Toxcuueckas.

3aoanue 4. Tlpu ipoBeneHun 3ekTpodope3a B ycinoBusx, rae pH OydepHoro pactBopa BbI-
1€, YeM U303JIEKTpUUECcKas TOUKa Oelika, MOCIeIHUM:

A. Murpupyer K KaTtoxy. b. Murpupyer k aHony. B. Ocraercs Ha nuHuu crapra.

I'. O6pa3zyeT OUTIONSPHBIIA HOH. J. IloaBepraercst ruApoIn3y.

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

3aoanue 6. B xnmuHUKY nocTynuil pebeHoK 3-X JIeT ¢ MUIIEBBIM OTpaBiieHueM. JKanoosl: n1ua-
pest, pBota. [Ipu OmoxuMHYecKOM aHalu3e KpoBU KOHIEHTpauus obmero 6enka — 100 r/n. dan-
HBIW TI0KA3aTelb XapaKTePU3yeT:

A. AGCOJIFOTHYIO THIIEPIIPOTEHHEMHIO. b. Hopmonporennemuro.

B. OTHOCHTENBHYIO THIIONIPOTENHEMHUIO. I'. OTHOCHUTENBHYIO THIIEPIIPOTENHEMHUIO.

OTBeThI K pelIeHnI0 3aJaHUI

Jlna camonpogepKku ucxo0Ho2o ypoeHs 3HAHUIL:
1.5;2.B;3.B;4.1;5.A,b,B;6.T"; 7. b.

Jlna camocmoamenvhoul pabomol:
1.5;2.A;3.A,5;4.5,B,1';5. B.

JlaGopaTopHnas padora (60 MmunyT)

HNHcTpyKuus K NPaKTHYECKOMY 3aHSTHIO

Onpeoenenue oduiezo denka ouypemogvolm Memooom

Cpenu pa3lIWyHBIX METOJIOB OINpefesieHus o0Imero Oeiaka B CHIBOPOTKE (T1a3Me) KpOBU
HauOoJIbIIIee pacpOCTPaHEHHE MOIYYMIN KOJIOPUMETPHUECKUE METOJbl, a Cpeld HUX — METOJ,
OCHOBaHHBIN Ha OuypeToBoil peakunu. OH o0agaeT crnenuGUIHOCTHIO ONPEENIEHUs, TOUHOCTBIO U
JOCTYIHOCTBIO. J[pyroit KonopumeTpudeckuii Metos — metoa Jloypu — coueraer UCoIb30BaHUE
OMypeTOBOI peakInu U PeaKkInyd BOCCTaHOBIICHHS peakTuBa PoNMHA MUKIMYECKUMH aMHHOKHUCIIO-
TaMH (TUPO3UHOM, (PeHHIAIAaHUHOM, TpUntoanom). XoTs 3TOT METOJ U Oosiee UyBCTBUTENIEH, HO
OH CIIO’KEH I10 MPHUTOTOBJIIEHUIO OCHOBHOTO PacTBOpa M MeHee crenu(udeH, T. K. MeJbIi psa apy-
I'HX BEIECTB 00pa3yroT ¢ peakTHBOM DOoIMHA KOMILJIEKCHI XapaKTePHOH OKpPacKH.

Ipunyun buypemogozo memooa. MeToq OCHOBaH Ha 00pa30BaHUHU OKPAIIEHHOTO B (PHOJIETO-
BBIH [IBET KOMIUIEKCA NENTUIHBIX CBsA3EH OeKa ¢ MIOHAMU JIBYXBaJICHTHOM Meau (cynbdara Meun) B
MIEeTIOYHON cpene. HTEeHCHBHOCTh OKpAacKH PacTBOpa NPSIMO MPONOPIMOHATHHA KOHIICHTPAITUH
0eJKa B CBIBOPOTKE U ompeaensercs GOTOMETPHUECKH.

Tlopsoox evinoanenus pabomol. B 1-10 npodbupky (omnbiT) HanmuBaroT 0,1 M uccneayemMon col-
BOpPOTKH, BO 2-10 (koHTpoJb) — 0,1 mu 0,9% pactBopa xsopuaa Hatpus. B o6e npobupku npunu-



BAaIOT IO 5 MJI OmypeToBoro peaktuBa. ColepkuMoe MPOOUPOK OCTOPOKHO MEPEMENIUBAIOT, U30e-
rasi oopazoBaHus 1neHbl, U yepe3 30 MUH (HOTOMETPUPYIOT ONBITHYIO MPoOy B KioBeTax Ha 10 Mm
IpH 3eJICHOM cBeTOGUIbTpe (inHA BOTHBI — 540 HM) IPOTHB KOHTPOJIEHOTO pacTBopa. Omnpenenus
SKCTHHKIIMIO UCCIIEyEMOr0 PacTBOpPa, HAXOAT M0 KAIMOPOBOYHOMY IpaduKy, KAKOH KOHLIEHTPAIH
Oenka (B I/71) OHa COOTBETCTBYET.

Ilocmpoenue kanubposounoti Kpugou. JIisg TMOCTPOCHHs] KPUBOW TOTOBIT M3 OCHOBHOTO
CTaHaapTHOro pactBopa Oenka ¢ konneHntpamueir 100 r/n pabouune pactBopsl ansOymuna: 20, 40,
60, 80 r/n. ns sroro k 0,2; 0,4; 0,6; 0,8; 1 mu cranmapTHOro pactBopa 6enka godasisot 0,8; 0,6;
0,4; 0,2; 0 M 0,9% pactBopa NaCl. 13 kaxnoro pa3zseaenus 6epyt no 0,1 M pacTBopa u BHOCAT B
poOupKH, coaepxaine 5 mi 6uyperoBoro peaktusa. Yepes 30 MUH U3MEPSIOT SKCTUHKLIMIO CTaH-
napTHbIX po6 Ha ®OK npotus koHTpos. CTposT rpaduk, OTKIAIRIBAS HA OCH a0CIUCC 3HAYCHUS
KOHIEHTPALlMU CTaHAAapPTHBIX pacTBOpPOB Oejka (B I/), HA OCH OpJIMHAT — COOTBETCTBYIOLINE UM
BEJTMYHUHBI ONTUYECKON TUIOTHOCTH.

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

Knunuxo-ouacnocmuuecroe 3nauenue. HopmanbHoe coaepkanue oO1iero 0eaka B CbIBOPOTKE
KpOBH (HOPMOIIPOTEHHEMHUS) Y B3pOCIbiX — 65-85 1/m, y nereit no 6 net — 5685 r/n. Mzmenenus
KOHIIGHTpalluu 0011ero 0enka MOTyT ObITh Kak abCONIOTHBIE, TaK M OTHOCHUTENIbHBIC. OTHOCUTEIb-
HbIE U3MEHEHHMsI CBSI3aHBI C U3MEHEHHEM oObeMa KpoBH (IJ1a3Mbl). Tak, OTHOCHTENbHAS TUIIONPO-
TenHeMus (TMMOHFKEHUE KOHIIEHTpAIMK Oelika B KPOBH) pa3BUBACTCS MPH THAPEMHUH, T. €. Harpy3Ke
BOJIOM, BOJHOM OTPABJICHHH, a OTHOCUTEIbHASI TUIEPIPOTEHHEMHUs (MIOBBIIICHUE KOHIICHTPAIUH
Oeska B KPOBHM) BO3HHUKACT MPH CTYIMICHUH KPOBU M3-332 3HAYUTEILHBIX MOTEPh JKUJIKOCTH IPH IO~
HOCaxX, HEYKPOTUMOM PBOTE, YCHIEHHOM MOTOOT/EICHUH, X0lIepe, 0yKorax. AOCONIOTHAS] TUIIONPO-
TeHHEMUs HaOJI0aeTCs MPU HepUTaxX, 3T0KAYeCTBEHHBIX OITYXOJISIX, AIAMEHTApPHON JTUCTPODHUH.
AOCONIOTHAS THUMEPIPOTEUHEMHS BCTPEUAETCS CPABHUTEIHHO PEIKO, HApUMeEp, MPU MUEIOMHOM
00JIe3HU, XPOHUICCKUX TTOJTUAPTPUTAX.

BeiBOI:

Iloonucv npenooasamensi:




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

AKTYaJIbHOCTH TeMbI

N3ydenne (GU3MKO-XMMHYECKHX CBOMCTB OEIKOB HEOOXOIMMO JUI ITOHHUMAHUS MEXaHH3MOB
Pa3BUTHS MHOTHX MATOJIOTUYECKUX COCTOSHUM (HAarpuMep, OTEKOB), MEXaHW3MOB TPAHCIIOPTA BELIECTB
(B TOM uymcie JEKapCTBEHHBIX mnpenapartoB). Ha 3HaHmMM (DU3MKO-XMMHUYECKHMX CBOWCTB OEIIKOB
OCHOBAHO HX TIOMy4€HHE W HCIIOJb30BAaHME B KAuyecTBE JICKAPCTBEHHBIX IpenapartoB. Peakimu
OCaXICHHS MCIOJIB3YIOTCS B MEUIIMHE JUTsl KAUECTBEHHOTO M KOJIMYECTBEHHOTO OIpe/ieIeHHs Oelka B
OMOJOTMUECKUX KUIKOCTSX, ISl yAaneHus OenKoB u3 pacTBOpOB. IIpoObI KOIOMIOYCTOMYMBOCTH
UCIIONB3YIOTCS ISl (DYHKIMOHAIBHOW TMarHOCTUKH OOJIe3Hel BHYTPEHHUX OpPraHoB.

ean 3ansaTus

W3y4unTh ypOBHHU CTPYKTYpPHOW OpraHu3anuy OenkoBoi Monekyibl. ChopMmupoBaTh MmpeacTaB-
JIeHUE 0 KOH(POPMALMOHHBIX COCTOSHHUAX OETKOBOW MOJIEKYJIbl M 3HAYEHUH POCTPAHCTBEHHON CTPYK-
Typbl B (DYHKIHMOHUpPOBAHUU O€NKOB. O3HAKOMUTHCS C (DPU3MKO-XMMHUUECKUMU CBOWCTBAMHU OEJKOB.
ITo3HaKOMUTBCS C BO3MOXKHOCTSIMU IIPUMEHEHHUS JICHATypaluy O€IKOB B MEJULIMHCKON ITPAKTHKE.

TpeGoBanus K HCXOAHOMY YPOBHIO 3HAHMIA

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

* CTPOCHHE AMUHOKHCJIOT; CBOMCTBA NENTUIHOU CBS3H;

= JIeHaTypalus U JeHaTypupyroue GakTopsl,

— u3UKO-KON10UOHOU XUMUU:

* yUYEHHE O PACTBOpaxX;

* CBOWMCTBa OEJIKOBBIX PACTBOPOB KaK KOJUIOUIHBIX CUCTEM;
* PacTBOPUMOCTH OemKa.

JlJ1si NpOBEPKHU HCXOHOI0 YPOBHS 3HAHUI BBINOJTHUTE CJICAYIOLIHE 3aJaHUA:

3aoanue 1. O0bsicHUTE, TOUYEMY MENTHIHAS TPYIIIIA SBISETCS IUIOCKOM U )KECTKOM CTPYKTYpOi?

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

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

3aoanue 4. Yxaxxure CBOMCTBA, XapaKTEPU3YIOIINE KOJUIOUIHBIE PACTBOPHI:
A. Hu3koe 0cCMOTHYECKOE aBIIEHHE. b. Ceeropaccesinue.
B. lng gactun qucnepcHoi (as3el XapakTepHa ceTuMEHTAIIHSL.
I'. Beicokast nuddy3us yactui qucnepcHont dassi.

3aoanue 5. MeTOABI OYUCTKY KOJUTOMIHBIX PACTBOPOB OCHOBAHBI HA CIICAYIOIIMX CBOWCTBAaX
(BBIOEpHTE TIPABUIIBHBIE BAPUAHTHI):
A. Pa3zmeps! yacTui aucnepcHoi (as3sl 00JIbIIE pa3MEePOB YACTHI] PUMECEH.
b. KonneHTpanus yactuil 1uctiepcHoi (asbl 60IbIle KOHIEHTPAIMU YaCTUL] TPUMECEH.
B. Iuddy3un yactuil npumeceit uepes GpuibTp.
I'. Auddys3un yactur npumeceit uepe3 MeMOpany.

HpCIGMJleOCWlb pemeHwJ npoeepvnie, conocmasue ux ¢ omeemamul.



Bonpocs! nuis1 06cyxneHust

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

2. Dralibl ¥ METOJIBI HCCIICIOBAHUS aMUHOKUCIIOTHOTO COCTaBa M aMUHOKHUCIIOTHOMN MOCIIE0-
BaTEJILHOCTH OCJIKOB M menTua0B (MeTtoasl CoHmKepa, DamaHa, Akadopu, pepMEeHTaTUBHBIE).

3. CpaBHUTENBHBIN aHAIN3 TOMOJIOTHYHBIX OeNkoB (MeToa MHrpema).

4. BropuuHas, HaABTOPUYHAs, TPETUYHAS, YETBEPTHUYHAS CTPYKTYpPbI OCIKOBON MOJIEKYIIbI
(moHsiTHE, pAa3HOBUIHOCTHU U CBA3H, CTAOMIM3UPYIOLIUE CTPYKTYPY).

5. KondopmanronHnele u3MeHEHHUs TpH (PYHKIITMOHUPOBaHUM OenkoB. B3aumoneiictBue Gen-
KOB C JINTaH/IaMH.

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

7. Ob6mue (GpU3NKO-XUMUYECKHE CBOMCTBA OEIKOB (BS3KOCTh PACTBOPOB, HE3HAYUTEIbHAS
mudy3us, ONTUYECKash aKTUBHOCTH, IMOJBIMXKHOCTh B DJIEKTPUYECKOM TIoJie, moriomenue Yd-
Jy4yel, paCTBOPUMOCTD B BOJIE).

8. ®akTophl yCTONYMBOCTH OCIKOBBIX PACTBOPOB (3apsi Oeika, ruapaTHas 000JI09Ka, MOJIe-
KyJsipHas mMacca, (popma MoseKysbl). M3031eKTpruueckoe COCTOsIHHE.

9. 3aBUCHMOCTH PACTBOPUMOCTH O€JKa OT PEAKIMH CPeIbl (M302JICKTPUYECKasi TOYKA), HOH-
HOM cuJbl, Temrepatypsl pactBopa. OcaxaeHue 0enkoB (0OpaTUMOe OCa)<I€HHE — BbhICATHBAHHE,
HEOOpaTUMOE OCAXKICHHUE).

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

3anaHus 171 CAMOCTOSITEILHOI PadoThI

3a0anue 1. BcrnomHHMTE, 4TO B OCHOBE NOJHUIENTUAHOM IeNH, MOCTPOCHHOH U3 a-
aAMUHOKHCIIOT, JISKUT TIOCTOSTHHO ToBTopsitomasics crpykrypa -NH-CH-CO-. CgoiictBa cBs3eid,
(bOopMUPYIOLIUX 3Ty CTPYKTYPY, IMO3BOJIMINA MOCTPOUTH JIBE OCHOBHBIE MOJIENH PACHOJIOKEHUS €€
aTOMOB, Ha3BaHHBIE O-CTIUPAJIBIO M [-CKJIaauaTol CTPYKTypoi. ['aBHOE yclioBHE CTAaOMIBHOCTH
TaKOW CTPYKTYpbl — MAaKCHMYM BOJOPOAHBIX CBSI3€H, BOZHMKAIOIIMX B €€ npenenax. BximroueHnue
MMUHOKHCIIOTBI ITPOJIMHA B LIETIb HAPYIIAET YKA3aHHBIE YCIOBUS.

1.1. U306pa3ute B TeTpaau, Kak 00pa3yroTcs NenTUIHbIe CBsI3U B Tpunentuae Jluz-Ilpo-Ac.
Ilepeuncnure cBoiicTBa nenTUIHON cBA3U. ONpenenauTe 3apsa] 3TOro NENTUA.

1.2. O0BsACHUTE, TIOYEMY B 3TOM IENITHIC HEBO3MOXKHO 0Opa3oBaHue H-CcBs3H, HEOOXOIUMOI
JUIsL CTaOMIIN3AUH OL-CTTHPAITH.

3aoanue 2. Tlogbepute UTS KAKAOTO U3 MPOHYMEPOBAHHBIX METOJIOB €TI0 Ha3HAUCHHE:

1. Peakmust ¢ auautpodropoensosnom (JJHDB). A. [lns onpeaenenus N-KoHI1IEBOM aMUHOKHC-
2. ®epmMenTHas 00paboTKa KapOOKCUIIeNTHAA- JIOTHI

30M. b. lnsa onpenenenns C-KOHLIEBON aMMHOKHC-
3. Peakius ¢ JaHCHIXJIOPHUIOM. JIOTBI

4. Peakius ¢ ruipa3uHOM.

5. Peakmus ¢ hennnuzorunornmanarom (OUTLL).

3adanue 3. 3HaliTe YpPOBHHU CTPYKTYpPHOU OpraHHU3aINK OCIKOB U OCHOBHBIE CBSI3U, Y4aCTBY-
I01Ke B BX (HOPMUPOBAHHH.



3.1. IlonGepure K KaKAOMY YPOBHIO CTPYKTYpHOW OpraHm3anuu OejKka COOTBETCTBYIOILEE
MOHsATHE, 0003HAYCHHOE OYKBOMA:

1. [lepBuuHas CTPyKTYypa. A. [IpocTpaHCTBEHHOE PACIIOIOKEHUE OTIETBHOIO y4acTKa Mo-
2. Bropuunas cTpykrypa. JUTICTITATHOM TeTH, COAEPIKaIEH OL-CTUPAIH U -CTPYK-TYPBI.
3. HangBTropuuHas CTpyKTypa. b. Ilopsnok yepenoBaHuss aMUHOKHUCIIOT B MOJIUNIENTUIHOMN LETIH.
4., TpernyHas CTpyKTypa. B. O6beauHeHne B onpeieICHHOM MOPSJIKE IBYX HIIM OOJIBIIIETO
5. UerBepTUUHas CTPYKTYypA. KOJIMYECTBA MPOTOMEPOB B MOJICKYJIE OJIMTOMEPHOTO OeKa.

I'. Cioco0 yKiTaiku OTJIeIbHBIX Y9aCTKOB MENTHIHON LIETTH B BU-
JIe o.-Criipalieil U B-CTPyKTyp.

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

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

3.2. KakoMy ypOBHIO CTpYKTYpPHOW OpraHu3anuu OeiKa COOTBETCTBYET KaXKAbli POHYMEPO-
BaHHbIN THII cBsi3u? [logOepuTe maps:
1. CBs13b Mex 1y KapOOKCHIIBHBIMU M aMUHOTpYyIIaMu paauka- A. [lepBuuHas cTpyKTypa.

JIOB aMHHOKHCIIOT. B. BropuuHast CTpyKTypa.
2. CBsI3b MEXJTy Ol-aMHHO- U O-KapOOKCHIIbHBIMHU TPYIIIAMH B. Tpernunas crpykrypa.
aMUHOKMCIIOT. I'. YeTBepTUuHas CTpyKTypa.

3. CBs13p MEXly paiMKaJlaMy LUCTEHHA.

4. BonopoiHbI€ CBSI3U MEX]y ENTUAHBIMU TPYIIIHPOBKAMHU.
5. BogopoHble CBsI3U MEX1y pajiuKagaMd aMUHOKUCIIOT.

6. MexpaaukanbHble THAPO(POOHBIE B3aMMOICHCTBHS.

3aoanue 4. BcnoMHuTE, 4TO:

— OeNKOBBIE MOJIEKYJIBI UMEIOT IIEHTPHI CBSA3bIBAHUS (aKTHBHBIC LIEHTPHI) C IPYTHMMHU Bellle-
CTBaMH (JIUTAHJ/IaMH ),

— aKTHBHBIC IIEHTPHI POPMUPYIOTCS U3 AMUHOKHCIOTHBIX OCTATKOB, COJMKCHHBIX HAa YPOBHE
TPETUYHOU CTPYKTYpBHI;

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

— OCJIKU TIPOSIBIISIOT BBICOKYIO CHEIU(PUIHOCTH MPH MPHUCOSAWMHECHUN JIUTAHJOB K IICHTPam
CBSI3BIBAHUS,

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

4.1. B akTUBHBIN IIEHTp OeJKa BXOSAT JIBa OCTaTKAa aprMHUHA, OJUH OCTaTOK (DeHMIIaIaHnHA U
OJIMH OCTaTOK BaJIMHA:

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

A. Kakoii u3 nepeuncieHHbix aurannoB (A, b, B, I') ¢ nanGonbmieii BepoSTHOCTbIO Oyzer
B3aMMO/ICHCTBOBATh C aKTUBHBIM IIEHTPOM JIaHHOTO OeJKa U moyemy?

b. Kakue Turbl cBsizell BOHUKAIOT B IIpoliecce 00pa3oBaHus KOMIUIEKCa «OeNOK — JTUraHi»?

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

A. 3menenuem koHpopmanuu Oemka. b. YMeHnbI1eHnemM pacTBOpUMOCTH OeTKa.

B. N3menenuem 3apsna Oenka. I'. Hapymiearem nepBUYHOM CTPYKTYpHI OeTka.
5.2. benku IeHaTypUPYIOT B KJIETKE B Pe3yJbTaTe (BBIOEPUTE MPABUIIbHBIC OTBETHI):

A. TloBblllIeHUST TEMIIEPATYPHI. b. U3menenus pH.

B. JleiicTBHS IPOTEONUTUIECKUX (PEPMEHTOB.
I'. Pa3pbiBa cnaObIx CcBsi3ei, MOAEpKUBAIOLINX KOH(pOpMaLnIo OeKa.
JI. CuHTe3a GENIKOB TEIIOBOTO IIIOKA.

3aoanue 6. 3Haiite ctpoeHHe U QYHKIUK TeMOTIO0MHA U MUOTJIOOMHA. YMETh AaTh CPaBHU-
TEJIbHYIO0 XapaKTEPUCTUKY CTPYKTYPBI U CBOMCTB ATHX OenkoB. OTBEThTE Ha BOIPOC:

B xoJie okcurenanuu reMorio01uHa NpoOUCXOIUT CIEAYIOIIEe:

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

b. OnHOBpeMeHHOE N3MEeHEeHNE KOH(POpPMAIUii BCEX TPOTOMEPOB.

B. N3MeHeHue cBs3el MEXy IPOTOMEPAMH.

I'. I3meHeHne BaJIEeHTHOCTH KeJie3a B FeMax MPOTOMEPOB.

3aoanue 7. BcnoMmuute, 4to 6€nku ABisitoTcsa amponutamu. CTeneHb HOHU3ALUU KaTHOHHBIX
Y aHWOHHBIX TPYIII, a CJIEA0BATEIBHO, U 3apsil MOJIEKYJIbI O€JIKa, 3aBHCUT OT 3HaueHus pH cpenpl.

7.1. Onpexnenute cyMMapHbIii 3apsia neHranentuga npu pH=7: I'my-Apr-Jluz-Ban-Acn. Kak
W3MEHUTCS 3apsj aToro nentuja: a) npu pH < 7; 6) npu pH > 7?

7.2. YcBOUTE NOHATHS «M303JEKTPUUECKOE COCTOSHUE» U «M30IEKTPUUECKasi TOUKay Oernka.

OTBeThTE, MPU KaKUX 3HAYeHUSIX pH yCTOWYMBOCTH pacTBOPOB OEIKOB € U303JIEKTPUUECKUMU
toukamu 4,8; 5,3 u 6,1 Oyaetr HauMeHbIIeH U mouemy?

3aoanue 8. 3HaiiTe (hakTOpPHI, BIUSIOIINE HA PACTBOPUMOCTh OelKkoB. OTBEThTE HAa TECTOBBIIN
Bonpoc. PactBopuMocTs O€KOB B BOJHOM Cpefie ONpeaeseTcs:

A. Nonusanueit 6e1K0BOI MOJIEKYIIBI.

b. M'maparanueit 6eTKOBBIX MOJIEKYJ PU PACTBOPECHUH.

B. ®opmoii Mmonekyiisl 6ernka.

I'. CnocoOHOCTBIO CBSI3BIBATH MPUPOHBIE JIUTAHIBI.

HpaeuﬂbHocmb pemenuﬁ npoeepbnie, conocmasue ux ¢ omeemamul.

IIpoBepbTe Bamm 3HaHUA (CAMOKOHTPOJIb YCBOCHUSI TEMbI)

3aoanue 1.

A. JluTHOTpeuTOoNl — BOCCTaHaBIMBarOUMK areHT. Yto
MPOU30MACT C TUCYITH(UIHBIMU MOCTUKAMH (CM. PUCYHOK) TIOCIIE UX TMC-LMUC - ana - Fu - (heH
00pabOTKU AUTHOTPEUTOTIOM? |S
b. Ckonbko WHAMBUIYaIbHBIX TENTHIOB 00pa3yeTcs MOocCIe |

Takoi 00paboTkK n300pakeHHOTO PparmMeHTa Genka? IS

3aoanue 2. Tlentun (EPMEHTATUBHOTO TUApoNM3aTa, He  HMC- TPU-MET-UUC-TNy-Uuc-
MEePEIBUTAIOIINIICS B JJIEKTPUYECKOM TIONe TpU dJIeKTpodopese, SI 'S
JAHCWJIMPOBAIM U BBIICTWIN AaHcuiInpoun3BoaHoe Jlen. KucioTHbii
THIPOJIA3 TIENTUIA Jaj TpU menTuaa cieayromiero cocraa: 1) Iluc, Acm; 2) Tup, Jleit; 3) Tup,
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Acn, Apr. Hanummmure Qopmyny mnentuaa, Ha3oBUTE MenTHla. B Kakoil cpeae NpoOBOAMIH
a1eKTpohopes ucxoHoro rujponusara oenka? [louemy Bol Tak pemmnu?

3adanue 3. TpulicMH THAPONM3YET TENTHUIHBIC CBs3U, oOpaszoBaHHbie COOH rpymnmamu
JTUAMHHOMOHOKAPOOHOBBIX KHCJIOT. TPHUIICHHOBBIA THIPOIU3aT (PPaKIMOHUPOBATH  METOIOM
anekTpodopesa, U MEeNTUA C HU3KOW MOJBUKHOCTHIO MPOTUIPOIN30BAIA KHUCIOTOH, [Tomyunnu 3
nenTtuaa cueayromniero cocrasa: 1) Jlei, Mer; 2) Jleit, Apr, I'ny; 3) Mer, Tup. Hanummre dopmymny
nentuaa. Hasosure ero. B kakoil cpene npoBoauiau 3yeKTpoPope3 TPUICHHOBOTO TUapom3ara?
OOBsicHUTE CBOI BBIOOD.

3aoanue 4. Illonbepute BepHbIC TAPHI YTBEPKICHUH:
1. Henossipabie paaukaibsl aMuHOKUCIOT. A. [IpearnoytuTensHoe pacioioxKeHue — Ha To-

2. IlonsipHble aHUOHHBIE PATUKAIIBI. BEPXHOCTHU OCIIKOBOW MOJICKYJIBL.
3. O0a. b. BzaumopeiictBrue ux GyHKIIMOHAIBHBIX TPYIIIT
4. Hu onum. (dbopMUpyeT BTOPUIHYIO CTPYKTYPY.

B. IIpennoururenbHoe pacnoiaoKeHUe — BHYTPHU
OEJIKOBOI MOJIEKYJIBI.
I'. YyactBytoT B hOpMHUPOBaHUH TPETUYHOM

CTPYKTYPBIL.

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

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

b. ®parMeHT NOJIUNENTUAHON LETH.

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

I'. I[IpocTeTnueckyto rpymnmy 6enka.

J1. ®parMeHT NenTUIHOTO OCTOBA.

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

3aoanue 7. llonGepute BepHBIE TAPhl YTBEPKICHUI:

A. HaruBHas pubonykieasa. 1. Monexynsl 6e1Ka UMEIOT OJJUHAKOBYIO KOH(OpMa-
b. lenaTypupoBanHas pubOHyKJI€asa| 1HUI0.
B. O6e. 2. Moseky:bl Oenka UMEIOT OMHAKOBYIO IEPBUYHYIO
I'. Hu ogna. CTPYKTYDY.
3. Y MosiekyJ HapyLIeHO CBSI3bIBAHUE C IPUPOHBIM
JUTaHIOM.
4. Monekynbl UMEIOT pa3InuHyI0 MOJIEKYIISPHYIO
Maccy.

3aoanue 8. B snepHBIX O€NKax-TUCTOHAX COJMEPKHUTCS OOJIBIIOE KOJUYECTBO aMHUHOKHUCIIOT-
HBIX OCTaTKOB apTUHWHA U JIU3MHA, a B OelIke KPOBU albOyMHUHE — MHOTO OCTaTKOB TTTyTaMHUHOBOM
Y acmaparuHoBOM KUCIOT. OTBEThTE HA BOIPOCHI:

1. B kakux cpenax Haxoasatcs UDT stux kucnot?

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

OTBeThI K pelieHUuI0 3a1aHuil

Jlna camonpoeepku ucxoono2o ypoeHsa 3HAHUIL:

1. Tlentuanas rpynmna ¢ MO3UIKMN SJIEKTPOHHOTO CTPOSHUS TIPEACTABIISIET COO0M TPEXIIEHTPO-
BYIO P,T-CONPSKEHHYIO CTPYKTYPY, B KOTOPOil 2JIEKTPOHHAS TNIOTHOCTH CMEIIEHA B CTOPOHY Oosee
aJIeKTpooTpHUIaTenbHoro kuciopoaa. Atomsl C, O, N, oOpasyiomme conpsikeHHYIO CTPYKTYPY,
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HAXOJATCS B OJHOM TuIocKOCTU. CONpsiKEHUE BhIPAaBHUBA- /
er jauuHbI cBsizeil. [lmockas conpspkeHHast CTpyKTypa 3a- ——c¢C 0
TpyZAHsIET BpaiieHue Bokpyr cBs3u C-N. \N— L C/f:'
2—A,T;3—B,I; 4—A,B,B; 5—A,T. | N
Jlna camocmoamenvHoii pabomol: — H i T_
1.3. A. TloBopoThl B 00JIaCTH Ka)JOT'0 OCTaTKa b
[Ipo — ocrarku # 7, 19, 28; PezoHaHC NpHIAeT 0f eHM CBS3AM
b. Tomepeunbie CBsA3M MO OCTaTKaM IMCTEUHA — YacTHYHO ABoiiHoil XxapaKkTep
ocratku # 13, 24 moryt ¢opmHupoBaTh TUCYIb()UIHBIN
MOCTHK;

2—(A-1,3,5b5-24).

31—(b,E-1;T-2;A-3;1-4,B-5);32—(A-2,3;6-4,B-1,3,5,6,I—1, 3, 5);
4.1 — (A — nurann b; b — nonnsie, runpododusie); 5.1 — A, b; 52— A, B, T;6 — A; 7.1 — «O»,
a) «++», 0) «——»; 7.2 — npu pH=UDT; 8 — A, b, B.

JlaGopaTopHuas padora (60 MuHYT)

HHcTpyKnus K NPAKTHYECKOMY 3aHATHIO

Pab6ora 1. Beicanusanue oenkoe

BeicanuBanue — oOpaTtumast peakuusi OCaXICHUS OEIKOB M3 pacTBOPa C MOMOIIBIO OOJIBIINX
koHueHtpanuii Heiirpanbhbix coueit: NaCl, (NH4)2SOs, MgSOsa.

[Tpu BBICaTMBaHUM MPOMCXOAUT JETHIpaTanus MoJeKyn Oenka. Ha mpomecc BbicanuBaHHs
BIMSIET Psii (PaKTOPOB: TUAPOPHILHOCT O€JIKa, €r0 OTHOCHTEIbHASI MOJICKYJISIpHAsI Macca, 3apsij, B
CBSI3M C YeM /ISl BRICAIMBAHMS PA3IMYHBIX OCJIKOB TpeOyeTcsi pa3Has KOHLUEHTPALUS OJHUX U TeX
Ke cojieit. AnbOyMuHBI ocaxkaaroTcst B HachimeHHOM p-pe (NH4)2SO4 a rimolyauHbl — B moJyHa-
coimeHHOM p-pe (NH4)2SO4 , Tak kak y rio0yarHOB OOJbIIas MOJICKYJISpHAs Macca ¥ MEHbBLINI
3apsj, 4eM y albOyMHHOB.

BeicanuBanue 0enkoB — oOpaTHMasi peakiusi, TaKk KaK 0CaJoK OelKa MOXKET BHOBb PacTBO-
PATHCS MOCTIe YMEHBIICHUST KOHIICHTPALIUH COJICH ITyTeM JHajii3a Uil pa3BeIeHus] BOIOM.

B cootBeTcTBUY € MOJI0KEHHEM HOHOB B psiay ['odmeiicTepa, XJIOpua HATPHSI OCaXaaeT Oe-
KM ciiadee, 4eM cynb(haT aMMOHUs, BCIEJACTBUE €r0 MEHbIIIECH NEerHApaTUPYIONIeH CTIOCOOHOCTH

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

Pasnenenune anbOyMUHOB U TIOOYJIUHOB SUYHOTO Oenka

Xoo pabomer. K 20 kamnsam simuHoro Oenka no6asnstoT 20 kamenb HAChILIEHHOTO p-pa
(NH4)2SO4 u nepememmuBaroT. Brinagaer ocanok simgHoro riodynuHa. Yepe3s 5 MUH ocalok OT-
(GUIBTPOBBIBAIOT, UCTIONB3YS OyMakHbIN GUIbTp. B punbTpaTte ocraercs apyroit 6enok — sSMUHBINR
anpOymuH. K ¢unbrpaTy 100aBisSIOT M3METBUYEHHBINH MOPOLIOK Cyib(haTa aMMOHHUS JI0 MOJIHOTO
HACBIIIEHUS, T. €. TIOKa HOBas MOPIMS IMOPOIIKA OCTAEeTCs HEpacTBOPEHHOW. BrimaBimii ocamok
anpOymMHHa Takke OoTGUIbTPOBBIBaOT. C GUIbTpaTOM MPOBOAIT OUYPETOBYIO PEAKIHIO: K (UiIb-
Tpaty nobasisiotr 2 kamm 1% p-pa CuSOs + 5 kanens 10% p-pa NaOH. Otpunarensnas Guypero-
Bas peakius (rosyboe OKpalMBaHUe) yKa3bIBaeT Ha OTCYTCTBUE OeJIKa B MCCISyEMOM PacTBOpE.

BriBoOa:
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Pab6ota 2. Ocaricoenue 6enkoe

Jlenatypanus Oenka (HeoOpaTUMOEe OCaKJICHHE) CBOJUTCS K HAPYIICHUIO MPOCTPAHCTBCHHOM
CTPYKTYpHI O€TIKa U OTepe UM OMOJIOTHYECKUX CBOMCTB. [Ipu HEOOPATUMBIX PEAKIUSIX OCAXKICHUS
OCJIKH MPETEePIIeBAIOT NTyOOKHE H3MEHEHHS M HE MOT'YT OBITh PACTBOPHMBI B IIEPBOHAYAIIBHOM pac-
TBOpI/ITeJIe. K H€O6paTI/IMBIM peaKHI/ISIM OTHOCATCA. OCaAXKIACHUC 6eJIKa COJILIMHU TAXKCEIIBIX METAJIIIOB,
MHUHEPAJILHBIMA M OPTaHUYECKUMH KHUCJIOTaMH, AJIKAJIOMJIHBIMU COCIMHCHUSIMH M OCAXJICHUE IPH
KUITAYCHHUU.

OcaxneHue O0ENKOB COJNSAMH TAXKEIBIX METAIIIOB

Ocaxienne OCITKOB COJISIMHU TSDKEJIBIX METaJIOB, B OTJIMYUE OT BBHICAIIMBAHUS, TPOUCXOIUT
Py HEOOJIBLIITNX KOHIIEHTPAIUSAX COJIei. belku nmpu B3anMOICCTBUU C COJISIMU TSKEIIBIX METAJIJIOB
(cBuHIA, Meau, cepedpa, pTYTH U Ap.) aACOPOUPYIOT HX, 00pa3ys cojeoOpa3Hble U KOMIUICKCHBIC
COCIIMHEHUS, PACTBOPUMBIC B M30BITKE ITHX COJEH (32 MCKIIOYEHHEM COJiel HHUTpaTa cepedpa u
XJIOpU/Ia PTYTH), HO HEPacTBOpUMBIC B Boje. PacTBopeHHe ocalka B M30BITKE COJICH Ha3bIBACTCS
aocopoyUOHHOI nenmu3ayueil. ITO IPOUCXOJNUT BCICICTBUE BOSHUKHOBEHUS OJJHOMMEHHOTO I10-
JIOXKHUTEIHHOTO 3apsijia Ha YaCTHIIaX OelIKa.

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

Ommemumsb 06pazoeanue 0caoxka

1% p-p cynedaTa Mmean (M30BITOK)

5-10 xanens

5% p-p HHUTpaTa cepedpa (M30BITOK)

5-10 karmens

Ommemums pacmeopenue 0cadka

CrniocoOHOCTD Oelika MPOYHO CBSA3BIBATH HOHBI TSHKEJIOT0 METajlla B BUJIE HEPACTBOPUMBIX
0CaJIKOB B BOJIE HCIIOJIb3YETCS KaK MPOTUBOSIUE MTPH OTPABJICHUAX CONISIMHU PTYTH, ME/IH, CBUHLIA U
T. 1. Cpasy mocie oTpaBJIeHHUs, I0Ka COJIH €IIle HE YCIIEIH BCOCAThCS M HAXOATCS B JKEIyIKe, Mo-
CTpa/iaBLIEMY JIAIOT BBITUTH MOJIOKO MJIM OEJIOK KYpHUHOTO SIiIIa, a 3aTEM BbI3bIBAIOT PBOTY, YTOOBI
YIOAINUTH 4] U3 OpraHu3Ma.

OcaxneHue O€TKOB KOHIEHTPUPOBAHHBIMU MUHEPAJbHBIMU KHUCIOTAMHU

KoHuenTprupoBaHHble MUHEpaJIbHbIE KHCIOTHI BBI3BIBAIOT JCHATYpalUi0 Oelka U 00pa3yroT
KOMILIEKCHbIE cou Oenka ¢ kuciaotamu. OprodocdopHas kuciaoTa ocagka He JaeT. B n30biTke
BCEX MUHEPAIBHBIX KUCIIOT, 32 HCKIIFOYCHUEM a30THOMU, BBIMIABIINN 0CAI0K OEIKa pacTBOPSIETCSI.

Xoo pabomul
PeakTuBbI 1-s1 mpoOupka 2-s1 mpooupKa

HNO3 (koHi1.) 10 kamenp —
H2SO, (koHi1.) — 10 kamenp
OCTOPOKHO, TI0 CTEHKE MPOOUPKH, T00ABIISIOT OEJIOK 10 kamenp 10 kamenp
Ommemumu nosigienue ocadka na epanuye pazoena has

N36prrok HNO3 (koHII.) 10 kanenb —
N36b1TOK H2SO4 (KOHIL.) — 10 kamneJb

Ommemumov pacmeopeniie 0caoka

BriBoOa:

Iloonuce npenooasamens:
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3. TEMA: METOAbI PA3JIEJIEHNU S, BBIAEJIEHUA U OYUCTKHA BEJIKOB.
I'EJIb-®OUJIBTPALIUA. CJIOKHBIE BEJIKHN

AKTYaJIbHOCTbH T€MbI

OcobeHHocTy cTpoeHHs B (yHKIMOHUPOBAHUS OpraHM3Ma 3aBHCAT OT Habopa OEIKOB, KOTO-
pble B HEM CUHTE3UPYIOTCS. beaKku BBITOIHAIOT B OpraHu3Me caMble MHOT0OOpa3Hble (QyHKIMH, KO-
TOpBIE BCETJa ONPEACIIIOTCS UX CTPYKTYpoil. /s u3ydeHus: CTpoeHus: U CBOUCTB OEJIKOB UX HE00-
XOZMMO BBLAETHUTH U3 KJIETKH U OYUCTUTh OT IPYTUX O€JIKOB U HEOPraHWYECKUX NPUMECEH.

Iean 3ansaTuA

3akpenuTh 3HaHUSA O GU3HKO-XUMHYECKUX CBOMCTBAX OEIKOB ISl TOTO, YTOOBI MOHATH METO-
IIbl pa3feNiCHUst 1 OUYMCTKHU OCNIKOB, a TAK)KE MPUHIUIBI (PYHKIIMOHUPOBAHHS OEIIKOB B OpraHU3ME.
OcBouTh METO/ reIb-QUIbTPALIH.

TpeGoBaHus K HCXOAHOMY YPOBHIO 3HAHMI

s nonnoeo yceoenus memol He0OX00UMO NOSMOPUMb U3:
— o0wen xumuu:

*  (UBHKO-XMMHYECKHUE CBOICTBA TUCIIEPCHBIX CUCTEM;

* OCHOBBI XpoMartorpaduu u 3ekTpodopesa.

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

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

b. Dnekrpoocmoc.

B. Ilorennman nporekaHus.

I'. IloTenuman cemuMeHTAIINH.

3aoanue 2. dnexktpodhope3 KOITIOUAHBIX PACTBOPOB U PACTBOPOB OEIIKOB MPUMEHUM JIJIS:
A. O4uCTKH BOJIBI.

b. Onpenenenus 3apsiia 3pUTPOLUTOB.

B. OuncTku 1eKkapCTBEHHBIX MPENapaTos.

I'. Pa3nenenust 6enKoB.

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

b. ®opmbl MakporoHa Oenka.

B. Bsaskoctu pactsopa.

I'. pH pactBopa.

3aoanue 4. Bce xpomaTtorpaduueckre METOIbl OCHOBAHBI Ha!

A. Paznuuuu B pazMepax MOJEKYI pa3AeNsieMbIX BEIeCTB.

b. Paznuuun B CKOpPOCTAX NECPCABHUKCHUSA OTACIIBHBIX KOMIIOHCHTOB CMCCH B HO)IBI/I}KHOI\/'I (1)336.
B. Paznuuuu B cTenenu pactipeieseHns BEIIeCTB MEKIY TOABIKHOM U CTallMOHAPHON (azamu.
I'. MHOTOKpaTHOM MIOBTOPEHUU aKTOB COPOIIMH U JICCOPOITUU pa3/IeIsieMbIX BEIIECTB.

3aoanue 5. KonnuecTBEHHO CTENEHb paclpeAesieHUs] pa3/iesieMbIX BEUIECTB MEXIy CTaluo-
HapHOW M MOABMKHON (hazamMul (KOAPPHUIIMEHT pacrpe/ieeHus1) BbIpaXaeTcs:
A. KoHiieHTparnuel BemecTBa B MOIBIKHON (asze.
b. CooTHolieHneM KOHILIEHTpAIMii BEIIeCTBA B CTAI[MOHAPHON U MOABMKHON (hazax.
B. CooTHOmIEHNEM CKOPOCTEN MTEPEMEICHUS PA3TUYHBIX KOMIIOHEHTOB CMECH.
I'. KoHueHnTparueii BeriecTsa B HEMOIBUKHOM dasze.

HpCIGMJleOCWlb pemeﬂuﬁ npoeepvnie, conocmasue ux ¢ omeemamul.
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Bonpocs! nuis1 06cyxneHust

1. Metoapl pa3aeneHus OEIKOB:

1) BeIcaiMBaHUC;

2) xpomatorpadus (adhduHHas, reab-xpomarorpadus);

3) anekrpodopes (Ha Oymare, B MOJHAKPUIAMUIHOM Tefie ¢ ucnoib3oBannem DDS-Na, u3zo-
AIEKTPOPOKYCHUPOBAHNUE);

4) ynbrpaneHTpuyrupoBaHue.

2. Metoapl OUMCTKH OENKOB OT HU3KOMOJIEKYJISIPHBIX IpHUMeced (Iuanu3, resib-XpoMaTo-
rpadus).

3. Becrepu-6110T (Ha3Hau€HUE, STAIbI, MOJEKYJISPHBIC 30H/IbI).

4. Ctpoenue U (YHKITUH CIIOKHBIX OCITKOB.

JluTeparypa 1jis NOJATOTOBKHA
OcHoBHAas1
Buonoeuueckas xumus / B. K. Kyxra [u 1p.]. Mocksa : Buxowm ; Munck : Acap, 2008. C. 21-28, 40-44.
Buonoeuueckas xumus / A. J1. Taranoeud [u ap.]. Musck : Bem. k., 2013. C. 29-31.
3. Koncnexm neximi.

A -

JonoaHurenbHast
1. Jlenurnoocep, A. OcaoBsl oOnoxumui / A. Jleanamkep. Mocksa: Mup, 1985.
2. Mappu, P. buoxumus genoBeka / P. Mappu [u ap.]. Mocksa : Mup, 1993.

3ajanus AJ51 CAaMOCTOSATEILHOM PadoThI

3aoanue 1. BcriomauTe, 9TO 3apsz OeNKa WM MENTHAA 3aBUCHT OT CYMMBI 3apsi/I0OB aMHUHOKHC-
JIOT, KOTOPBIE BXOJIAT B €r0 COCTaB, M OT pH pacTBopa, B KOTOPOM HaXOJUTCS JaHHbBIN OEIOK WU Merl-
. [loBTOpUTE MOHATHS «H30PJIEKTPUIECKAS TOUKA» U «H30XJIEKTPUIECKOE COCTOSTHUEY OerKa.

1.1. Onpenenute cymmapusiid 3apsn nenrtujaa npu pH = 7,0: I'my-Apr-I'uc-Ban-Acn-Tpe. Kak
W3MEHUTCSI CyMMapHBIN 3apsi]l 3TOTO TENTHIA: a) B KUCIION cpeie; 0) B menouHoit cpene?

1.2. CpaBHUTEe HampaBlieHUE BIKEHUS B DJIEKTPUUECKOM TMOJe ABYX menTuaoB mnpu pH=7,0
(K KaToJly UJIH K aHOJY):

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

3aoanue 2. 3HaliTe PU3NKO-XUMUYECKUE CBOICTBA, JIEKAIINE B OCHOBE METOJIOB pa3/IeJIeHUs
U OYMCTKU OETIKOB. YMelTe 00bSICHUTh NPUHLIUIT KaKJ0T0 METO/A.

OTBeThTE Ha BOIIPOCHL:

2.1. Xpomarorpaduro NpuMEHSIOT JJIS:

A. Pa3neneHus BelecTs. b. Ounctku BemecTs.

B. UnenTuduxanuy BemecTs. I'. KoHLIeHTpHpOBaHUs BEILIECTB.

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

A. BectepH-0J10T. b. DnekTpodopes B monmakpuiIaMuIHOM TeIle.
B. YapTpanentpudyruponanue. I'. T'enb-¢punbrpanusi.
M. Huanms.

2.3. IlonbepuTe kK MPOHYMEPOBAHHOMY METOAY Pa3AeNieHUs] U OUHUCTKU OENKOB MX COOTBET-
CTBYIOIIME CBOWCTBA, HA KOTOPBIX OCHOBAH JaHHBIA METO/I.

A. Paznuuus o MOJIEKyJIsIpHON Macce. 1. I'enb-¢punprpanus.
B. Paznuums no BenmnuuHe 3apsnaa u 2. Dnexktpodope3 B NOTHAKPUIAMUIHOM Telle.
MOJIEKYJIIPHOM Macce. 3. Adbdunnas xpomatorpadus.

I'. Paznuums mo gpyrum CBOMCTBaM.

3aoanue 3. O3HaAKOMBTECh C COBPEMEHHBIMH MeTOAaMH HACHTHU(UKanuu OenkoB (O10T-
aHaJN3) U OTBETHTE HA TECTOBBIM BOIPOC:

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

A. MedeHble aHTUTENIA K HICKOMOMY O€TIKYy.

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

3aoanue 4. BcnoMHuTe, 4TO OEIKH KPOME aMHUHOKHUCIIOT MOTYT COJIEP’KaTh B CBOEM COCTaBe
Apyrue COoeqUHEHUs (yrieBOAbl, JMUINIbI, HOHBI METAUIOB U T. X.). HeGenkoBas yacTh sBisleTCS
MPOCTETUYECKOH rpymmoil. Takue OeNku HA3bIBAIOT CIOKHBIMU. BhlyunTe KilacCH(PUKALNIO CIO0XK-
HBIX OEJKOB.

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

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

I'. Uarepdepon. J. TupeoTponHbIii TOPMOH.

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

IIposepbTe Bamu 3HaHUSA (CAMOKOHTPOJIb YCBOCHUSI TeMbl)

3aoanue 1. B KakoW MocienoBaTeIbHOCTH BBIMAYT U3 KOJIOHKH, 3allOJIHEHHOH cedaneKkcoM
G-200, cnenyromue 6enku: nerncud (M = 36000), muornodun (M = 17000), katanaza (M = 250000)
IIPU BEIMBIBAaHUU UX PACTBOPHUTEIIEM:

A. Karanasa, nenicun, muorsioouH. b. [lercun, MuoriioOuH, karasiasa.

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

3aoanue 2. HazoBute u3BecTHble BaM MeTOAbI, C MOMOIIBI0 KOTOPBIX MOXKHO Pa3JeliuTh
cMech OCNTKOB, IPUBEACHHBIX B TaONUIE. YKAXKHUTE, PA3INIUs KaKUX (PU3HKO-XMMHUYECKHX CBOWCTB
OCJIKOB JIS)KAT B OCHOBE KaXKJIOT'0 METO/Ia Pa3JICIICHUSI.

Ha3Banue 0eika Moaekyasipras noT
macca, [la
Hepymnommazmun 151 000 4,4
v-I'nobynun 150 000 6,3
B-JlakranbOyMuH 37 000 5,2

3aoanue 3. llonbepute K IPOHYMEPOBAHHOMY METOAY Pa3eICHHUs U OYUCTKH OEITKOB COOT-
BETCTBYIOIINE MTPUHIIMIBI, HA KOTOPBIX OCHOBAH JIaHHBII METO/:

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

B. Dnexrpodopes B momuakpunamua- 2. MeToa OCHOBaH Ha Pa3lUYUsAX B MOJIEKYJISIPHOU
HOM TeJie. Macce OEJIKOB.

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

4. B ocHOBe MeTO/a JIEKUT UCIIOIB30BAHUE PATUUUI
B MOJIEKYJISIPHOM Macce U 3apsijie OeNIKOB.

3aoanue 4. B 1987 rogy Obutn yCTaHOBJIEHBI KPUTEPUH IS MHTEPIPETALIUN CEPOTIOTHUECKO-
ro Tecta npu nposezieHun Becrepu-6iora Ha CIIN/L. D1u kxputepuu criemyromnme:

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

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

gpl60 — mpenmecTBEHHUK OEJTKa BUPYCHOW 000I0UYKH;
gp120 — Genok BUPYCHOI 0060110UKH;
p24 — 6enoK BUPYCHOTO Spa;
p31 — obpaTHast TpaHCKpUIITA3a.
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B tabnuime (cM. HIKE) TPUBENEHBI pe3ynbTarhl OnmoT-aHanm3a s auarHoctuku CITNIa,
MIPOAHAIU3UPYHTE TOJIYICHHYIO KAPTUHY U OTBETHTE HA BOIIPOCHI:

Bonpoc 1. YTto BBISBIAET 3TOT TECT?

A. Tonbko antureno k Bupycy CITA/IL.

b. Tonbko anturen Bupyca CITA/I.

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

Bonpoc 2. BropruHble aHTUTENA CBSI3bIBAIOT:

A. benku Bupyca CITU/I.

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

I'. ®epmeHTHBIN KOHBIOTAT.

Bonpoc 3. KTo u3 o0cneayeMbIx JIOAEH SIBISETCS UMMYHOI€(PHUITUT-TIOJIOKHUTEIIBHBIM T10 Pe-
3ynbrataM Becrepn-6nora?

A. TTauuenr A.

b. ITarmnents B u C.

B. INanuent C.

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

1 2 A B C | Humepnpemayus nonoc

gp160 — — 1 — Bupyc + chIBOpOTKA (IIONIOKUTENBHBII KOHTPOJIB)
gp120 — _ __ | 2— Bupyc — chiBOpOTKa (OTpULIATENBHBIH KOHTPOJIb)
p55 _ _ A — manenT A
gpa1 — — B — nmauuent B
p3l — — C — nanuent C
p24 — — —

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

Jlna camocmoamenvnou padomel:
1.1 — «O» a) «++»; 6) «——»; 1.2 — 1) k anony; 2) k karoay; 2.1 — A, b, B, I'; 2.2 — b,
B, I;23—(1-A,2-5,3-B);3—A;41—B, T, /.

JlaGopaTopHuas padora (70 MUHYT)
HNHCTPpYKIUSA K IPAKTHYECKOMY 3aAHATHIO

Kononounas zenv-gpunompayusn

s renb-QuiIbTpallii MCTOIB3YIOT TaK Ha3bIBAEMBIE MOJEKYISpPHBbIE CUTAa — HHEPTHHIC
THAPAaTUPOBAHHEBIC MMOJIMCAXapUJIHBIC MOJICKYIJIBI. Nx IoJIy4JaroT U3 6aKTepI/IaJ'H)HBIX moJmmcaxapmui0oB
(ceamekcor), arapa UK MOJIMMEPU30BAHHBIX aKPHIAMUIHBIX Tenell (akpuinekc). [Ipu HabyxaHuu B
pacTBOpe TPaHyJI rejisl B HUX 00pa3yroTes MOPBI, 4epe3 KOTOPhIe MOTYT IMPOXOJAUTh MOJICKYIIBI pa3-
HBIX pa3MepoB (B 3aBUCHUMOCTH OT BEIWYHHBI MOP). MOJIEKYJbl, KOTOPbIE XOPOIIO MPOHUKAIOT
BHYTPB TpaHyJI, IPOXOJIAT Yepe3 XpoMaTorpauaeckyro KOJIOHKY MeUICHHEe, ueM 0oJiee KPYITHBIC
MOJIeKYIbl. D(PPEKTUBHOCTD pa3AeNEHUSI CMECH BEUIECTB OMPEAEISAIOT MO COCTaBY BBITEKAIOIIETO
13 KOJIOHKH pacTBopa (diroara).
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Xoo pabomei

1. Kononky i reiab-QuibTpalii 3aKpbITh PE3MHKOM-3arIylIKOM, TOCTaBUTh B MIPOOHUPKY.
Conepxumoe CTakaHuuKa ¢ cedaekcoM IMepeMeaTb 1 BIUTh B KOJIOHKY. J[aTh OTCTOATHCS, CHSTD
3armymky. JKuakocTs mpu 3T0M CBOOOIHO BBHITEKAET U3 KOJIOHKHU.

2. 13 Oroperku B mpoOUpKy OTMEpUTh 1 My Oenka (BBICOKOMOJIEKYIIIPHOE COEAMHEHHE) H
n06aBuTh 3-5 Karens pudodaaBuHa (HU3KOMOJICKYISIPHOE COCTUHECHHUE).

3. B 12 yucteix mpoOUpOK OTMEpHUTH U3 OropeTku 1o 1 mi 6uyperoBoro peakruBa. KomoHky
MIOMECTUTH B MIEPBYIO MPOOUPKY C OMYPETOBBIM PEAKTHBOM, YAAIUTh CIIOW XKHUIKOCTH Hal cedaaex-
COM ¥ BHECTH B KOJIOHKY pa3jessieMblii oOpaser] (cMech: 0enok + pudoduiaBun).

[Tocne morpykeHus HaHECEHHOTO pacTBopa B cedaJeKC KOJOHKY MepecTaBUTh B APYTYIO
poOUPKY C OMYPETOBBIM PEAKTUBOM, aKKypaTHO 3aIlOJHUTh PACIIMPEHHYIO YacTh KOJOHKH BOJIOU
U, OTCUMTaB 5—7 Kameilb BBITEKAIOMIEH W3 KOJOHKH JKUAKOCTH, IEPECTaBUTh KOJOHKY B
creaytonyto npooupky. IIoBTOpsATh 10 BbIxoja OEIKOB M3 KOJOHKH (TIOJIOXKUTENbHAST OnypeToBas
peaxius), MOCTOSTHHO 100aBIisAs B KOJIOHKY BOZY.

4. Tlo okoHYanuu pabOTHI (TMOSBICHHUE KEJITO-3EJICHOTO OKPAIIMBAHMS B IPOOUPKE ¢ Omype-
TOBBIM PEAKTUBOM, KOTOPOE OOYCIOBICHO BBITEKaHUEM puOO(]IaBUHA) COAEPKUMOE KOJIOHKH BbI-
TyBAaIOT B CTAKaHYMK U OIIOJIACKUBAIOT KOJIOHKY BOZIOH.

5. Pesynbrarsl onbita ohopmMuTe B pabodeit TeTpaau B BUJIE€ TaOJIUIIBI.

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

I[Bet pacTtBOpa

BrIBoJ (4TO IPUCYTCTBYET B p-pe)

BriBOa:

Iloonucw npenooasamens:

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

AKTYaJIbHOCTb TeMbI

@depMeHThl — 3T0 OMOJIOTHYECKUE KaTaJIn3aTopbl OENKOBOM MPHPOJIbI, KOTOPbIE KOHTPOJIH-
PYIOT IPAaKTUYECKU BCE XUMUYECKHE MPOIIECCHI, TPOTEKAIOIINE B KUBBIX OPraHU3MaXx.

B ornnume oT HEOENKOBBIX KaTalM3aTOPOB KaXAbl (DepMEHT crocoOeH KaTaau3upoBaTh
JIUITH OYE€Hb HEOOJIBIIIOE YHCIIO PEAKITUI, YaCTO TOJIBKO OJHY.

3HaHuE SH3UMOJIOTHH UMeeT OOJIbLIOe 3HAUeHHUE I MOATOTOBKU M MPAKTUYECKOH JiesTelNb-
HOCTH Bpaya. MHorue 6oJe3HU (BpOXKIACHHbBIE HAapyIIEHUsI MeTab0I1M3Ma) ONPeAesSIOTCs FeHeThYe-
CKM OOYCIIOBJIIGHHBIMU HapyIICHUSIMU B cuHTe3e (hepMeHTOB. IIpu MOBpeXaeHNN KIIETOK (BbI3BaH-
HOM, HaIllpuMep, HeJ0CTaTKOM KpOBOOOPAIEHHUS WM BOCHAIEHHEM) HEKOTOpble ()epMEHTHI Moma-
Jal0T B IJIa3My KpoBH. M3MepeHue akTUBHOCTH TakuX (EPMEHTOB OOBIYHO HCHOJIB3YETCS IS
JMarHOCTUKH MHOTHX paclpoCTpaHEHHbIX 3aboseBaHuil. /[narHoctuyeckas 3H3UMOJIOTUS — 00-
JacTh MEULMHBI, UCTIOJIB3YIOIIasl ONpe/IeTeHne aKTUBHOCTH (PEPMEHTOB JJIsl IMATHOCTUKU 3a0071e-
BaHUI U KOHTPOJIA 32 PE3yIbTaTaAMHU JIeUeHUs. DEpPMEHTBI IPUMEHSIOTCS U B TEPAIHH.
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Iean 3ansaTusa

Hay4uThbcst mpuMeHsTh 3HaHUS O CBOMCTBAX EPMEHTOB M (PEPMEHTHOM COCTaBE OPTaHOB MPHU
MOCIIEAYIONEM U3YUYeHUH MeTabomM3Ma OPraHoOB M CUCTEM, a TaKXKe JJIsl PEIICHUS BOMPOCOB JHa-
THOCTHKH, MPO(HUIAKTHKN U JICUeHUs OOJIe3HEH, CBA3aHHBIX C HapyIICHHEM (YHKIIMOHUPOBAHHS
(bepMeHTOB.

TpedoBaHus K HCXOHOMY YPOBHIO 3HAHUI

s nonrnozo yceoerust memvi HEOOXOOUMO NOBMOPUMDb U3

— o0wen xumuu:

* 00IIMe 3aKOHOMEPHOCTH ¥ MEXaHM3MBI ITPOTEKAHUS XUMUICCKUX PEAKITHIA;

* OCHOBHBIC MTOJIOYKCHHSI TECOPHH KaTaJIN3a;

— OUOOp2AHUYECKOU XUMUU:

*  xaccu(UKaIUsa OPraHNUECKUX PEaKIMi 10 HAPABICHUIO U PE3YJIbTaTaM PEaKIIny;

* CBOWCTBA M CTPOCHHE OCIIKOB;

= CcTpoeHue KOPEepMEHTOB, OMOJIOTHUYECKas POJIb;

* KAYEeCTBEHHBIC PEAKIIMH HA KPaxMall U TJIFOKO3Y, UCTIONIb3YeMbIC ISl OLICHKU CTEIICHHU THUIIPO-
T3a Kpaxmara.

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

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

A. V3MeHSI0T CBOOOIHYIO DPHEPTHIO PEAKIIUH.

b. YMeHb1atoT CKOpoCTh 0OpaTHON PEaKIIUH.

B. M3MeHSIOT cOCTOSTHIE PaBHOBECHS PEAKIIHH.

I'. YMEHBIIAIOT SHEPTUIO aKTUBAIIHH.

JI. I30uparensHO yBENUYHBAIOT CKOPOCTh MPSMON peakiMH, HO HE YBEIHMYHBAIOT CKOPOCTH
o0paTHO peakIuu.

3aoanue 2. Tlonobepute COOTBETCTBYIOIIHE MAPhl BOIIPOC — OTBET:

A. Boznopoassle CBSI3H. 1. YyacTByroT B 00pa3oBaHUU BTOPUYHOM CTPYKTYPHI.

b. NoHHEbIE CBs3M. 2. Y4acTBYIOT B ()OPMHPOBAHUH TIEPBUYHON CTPYKTYPHI.
B. I'mapodobubIe cBs3H. 3. Y4acTBYIOT B (JOPMHUPOBAHUY TPETUYHON CTPYKTYPHI.
I'. IlentuanbIe CBA3M. 4. YyacTByI0T B QOPMUPOBAHUY YETBEPTUUHON CTPYKTYPBI.

. AucynbhuaHble CBA3H.

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

3.1. M3oamiokca3ud — puOUTON — OCTaTOK (hochOopHOI KUCIOTHI — OcTaTOK PochopHO Ku-
CJIOTBI — pub03a — aJIeHUH.

3.2. HuxotuHamu — pu6o3a — octatok (GpochopHOit KUCIOTHI — OCTaTOK (POCHOPHOI KUCITOTHI
— pubo3a — aJeHUH.

3aoanue 4. Bam nanbl 4eTbipe IpOOMPKH ¢ HEU3BECTHBIMU pacTBopaMmu. [Iponenas peaxiuio
¢ peakTHBOM JIFOTOJIsI, MOMYYHIIH Clenytone okpacku: 1) cunss; 2) Oypas; 3) xenras; 4) guone-
TOBasl.

4.1. B kakoit mpoOupKe MpoU301LIe MOTHBIN TUAPOIN3 Kpaxmasa?

A. B nepBoii npobupke. b. Bo BTOpO#i mpobupke.

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

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

Hpaeuﬂbnocmb pewenuﬁ npoeepbnie, conocmasue ux ¢ omeemamul.
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Bonpocs! nuis1 06cyxneHust

1. OcobenHocTH (PepPMEHTOB KakK OCITKOBBIX KaTaau3aTOPOB.

2. CoBpemeHHas kiaccuukanus (epMEeHTOB U HOMEHKIAaTypa (epMEHTOB (CHCTeMaTHye-
ckoe u pabouee HazBanus). Lludp pepmenTor. Obmas xapaKTepuCTHKA KJIaCCOB.

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

4. Kunetnka )epMEHTaTUBHBIX pEAKIMid. 3aBUCUMOCTh CKOPOCTH (DePMEHTATUBHBIX PEaKIUil
OT KOHIIEHTpaluu cyoctpara, pH, Temreparypsl (MOJIEKYISIPHBIN MeXaHU3M, Tpadudeckasi 3aBUCH-
MmocTb). Koncranra Muxasnuca (Km), ucrionb3oBanue Km 11t mporao3upoBanusi IpoTeKaHus OUo-
XUMHUYECKUX PEaKIIH.

5. Cnenuduunocts neiicteus GepmenToB. Buapl cienupudnocTy.

6. EnuHuibpl akTHBHOCTH (PEPMEHTOB.

Jluteparypa aJisi HOATOTOBKH
OcHoBHas
Buonoauueckan xumms / B. K. Kyxta [u op.]. Mocksa : Burom ; Munck : Acap, 2008. C. 4649, 53-54, 56-66.
Buonoauueckan xumms / A. 1. Taranosud [u 1p.]. Musck : Bemm. mik., 2013. C. 38-56, 62—68.
3. Kowcnexm nexmyid.

N =

JlomosiHUTEILHAS
Jlenunooicep, A. OcHoBbl onoxumuu / A. Jlennnmxep. Mocksa : Mup, 1985. C. 226-241.
2. Mappu, P. buoxumus yenosexa / P. Mappu [u ap.]. Mocksa : Mup, 1993.

=

3ajanus 151 CAMOCTOSAATEILHOM padoThI

3aoanue 1. OGpaTuTe BHUMaHHUE HA TO, YTO KaTAIU3aTOPHI:

a) yBEJIMYUBAIOT CKOPOCTh XUMUUECKOM peaKIu;

0) B IIpoIIecce Peakiuy He PacXOAyIOTCS;

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

1.1. 3anomHuuTe, 4TO OGENKOBas MPUPOAA PEepPMEHTOB 00YCIOBINBAET CENUPUIHOCT UX JIEH-
CTBHSL.

1.2. TlogOepure COOTBETCTBYIOUIHE MAPhI BOIPOC — OTBET:

1. YBeanuuBaroT 3HEpruro aKTUBALINY. A. Hebuonoruyeckue Katajin3aTopsl.
2. B poriecce peaknuu He pacXoyrOTCs. b. ®epmeHTHI.

3. HecriermuuuHsl. B. OGe rpymnmsl KaTajin3aTopos.

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

1.3. 3anummre, B 00IIEeM BHJE, PEAKIUI0 C ydacThueM (epMeHTa, WCTOIb3yS CUMBOJIBL:
S-cybcrpar, E-dpepment, ES-npomexyTounslil kommuieke, P-npoaykr.

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

Pemure 3amauy. OntumanbHble YCIOBHUA [UId JEHCTBUS TIIyTaMaTIerMIpOreHa3bl:
t — 37°C, pH — 4,5. [Ipu noBeImeHnH TeMITepaTypsl HHKyOanmoHHoi npoOst 10 75 °C u pH un-
KyOarnuoHHOU cpenbl 10 8,0 ckopocTh epMEHTATUBHOM peakiuu cHu3miach Ha 50 %. OO0bsicHUTE
MIPUYMHY CHUKEHUSI CKOPOCTH PEAKLIUH.

3aoanue 2. 3anioMHUTE, 4YTOOBI HA3BaTh (PEPMEHTBHI 110 HAITMCAHHBIM PEAKIIMUAM, TpeOyeTcs:
—  CPaBHHTH CTPYKTYPY CYOCTPaTOB U POIYKTOB;

—  ONpEeACTHUTH TUII PEBPAIICHUSI.

2.1. YkaxwuTe KIacc U Ha3BaHUE (PePMEHTOB, KATATU3UPYIOMINX CICAYIOIINE PEAKIIAH:

2.1.1. COOH COOH
| I
C=0+CO2+AT® +H,0O ——=> C=0+A[d +du
I |
CHs CH>
[Iupysat |
COOH Okxcanoarerat
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2.1.2.

COOH COOH
i o

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

3adanue 3. V3006pasure cXeMaTHYeCKH CTPYKTYypy Kodepmenros: HAJ[', HAID", OA/I,
OMH.

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

3aoanue 5. HopManbHble KJIETKH CIIOCOOHBI MPEBpallaTh acCHapariHOBYIO KUCIIOTY B acnapa-
ruH. Hekotopble neiiko3HBIE KJIETKH JUIIEHBI 3TOW crocoOHocTu. JloOaBieHne acmaparvHaszbl
(pepmenTa, pacmieruisoniero acnaparud) B KpoBb OOJIBHBIX JIEHKO30M MOXET IPHBECTH K THOEIH
paxoBbIX KIeToK. Kakoii Buj crieuuIHOCTH MPOSBISIET ATOT PepMeHT?

A. OtHocutrenbHyo.  b. AGcomoTHyto. B. CrepeocneniuuuHOCTb.

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

IIposepbTe Bamu 3HaHKUS (CAMOKOHTPOJIb YCBOCHUS TeMbl)

3aoanue 1. B naboparopuu BeIAEIWIN (HEPMEHT JIM30LMM U ONPENEIUIN €0 aKTUBHOCTh IPU
pasnuuHbIX 3HaueHuax pH cpenbl. YcraHoBuiIM, 4To (hepMEHTATHBHAS aKTUBHOCTD JIM30LIMMA MaK-
cumaibHa npu pH 5,2 1 ymeHbIIaeTcs Kak Ipy CHIDKEHUH, TaK U MPH MOBBILIEHUN 3TOr0 3HAYEHUS
pH. Ykaxxure BO3MOXXHYIO IPUUNUHY CHUKEHHSI aKTUBHOCTH JIN30LIMMA!

A. N3MeHenune koH(popMaluyu MOJIEKyIbl pepMeHTa.

b. YTpara komIuieMeHTapHOCTH aKTUBHOTO LIEHTpa U cyOcTpara.

B. M3meHenune noHu3anuy (pyHKIMOHATBHBIX TPYNI (hepMeHTa.

I'. Tuaponu3 nenTuaHbIX cBs3el hepMeHTa.

J1. YMeHblIeHne CBOOOHON 3HEPTUH PEaKIHH.

3a0anue 2. DKcriepUMEHTAIBHO JOKa3ajH, YTO aKTHBHBIN HEHTP (hepMeHTa JM30IMMa CO-
Jep>KUT aMUHOKHCIIOTHBIE OCTaTKM TJIyTAMMHOBOW M acraparnHOBOM KHMCJIOT, HEOOXOAUMBIX IS
karanu3a. Kakue rpynmnsl B coctaBe cyOcTpara (yHKIMOHAIBHO BayKHBI U1l pepMeHTa?

A. AMUHOIpynsl. b. KapOokcuiabHble TpyMIbI.

B. Tuorpynmnsr. I'. AnkuiibHbBIE paiKaIbL. J1. I'mapoKcunbHbIE TPYIIIHL.

3aoanue 3. Temneparypa 37 °C, pH 7,5 — ontuManbHble YCIOBHS JUTS JCHCTBUS JIAKTATIC-
ruaporenassl (JIJAI'), karanuzupyromieit mpeBpalieHue:

COOH COOH

I I

C=0 + HAIH-H" — CHOH +HAI"
I I

CH3 CH3

[InpyBat JlakTar

3.1. O0BsicHUTE TPUINHBI YMEHBIIICHUS aKTUBHOCTH (pepMeHTa:
a) IpU NOBBIIEHUH Temnepatypsl 10 60 °C;
6) npu xpanenun pepmenra B OydepHom pactsope ¢ pH 5,0;
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3.2. PaccunraiiTe yeiabHYI0 aKTHBHOCTH (pepmenTa, eciu 3a 5 ¢ 10 mr JIAI" BeI3bIBaeT mpe-
Bpaienue 80 MKMOJIb MUPYBATA; 3aMUILIUTE PA3MEPHOCTh ATON BEIHUHHBI.
3.3. [To n3MeHeHUI0 KOHIICHTPAIIMU KaKUX BEIIECTB MOKHO ONPEACTUTh aKTUBHOCTD JIJII™?

OTBeThI K peleHHI0 3aJaHu

na camonposepku ucxo0no20 ypoensa 3HaHuil:

1—I2—(1-A;2-T;3-A,5,B,[1;4- A, b, B, J);

31— ®AL;32—HAL;41—B;42—b.

Jlna camocmoamenvhou pabomol:

12— (1-T;2-B;3-A;4-B).

1.4. ITpu noBbIIEHUH TeMIiepaTypsl 10 75 °C cKOpOCTh epMEHTATUBHON PEAKIIMN CHIKACT-
Csl, TaK KaK BCJIEJCTBUE ACHATYpalli KOJIMYECTBO AKTUBHBIX MOJIEKYJ ()epMEHTa YMEHbLIAETCS.

Ot pH 3aBucsr:

— HOHHM3aLMUS AMUHOKHUCIIOTHBIX OCTaTKOB, BKJIIOUEHHBIX B KaTaJN3;

— HWOHHM3aLus cyocTpara;

— KoH($popManus pepMeHTa U ero aKTUBHOTO LIEHTpa.

2.1.1. Jlura3a, nupyBaTkapOOKcHiIasa.

2.1.2. JInaza, pymaparruaparasa.

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

5—Bb.

JlaGopaTopHnas padora (60 MuHyT)
I/IHCprKHHH K NPAKTUHY€CKOMY 3aHATHIO

Pabora 1. H3yuenue ¢ruanusa pasnuunvix gaKkmopoeé Ha cKOpocmy QepmenmamugHvlx pe-
akyuil

1. Onpenenenrve akTUBHOCTH aMUJIa3bl CIIOHBI U €€ TEPMOJIAOUIBHOCTH

OnHUM M3 XapaKTepHBIX CBOMCTB (PEPMEHTOB SIBJIETCS TEPMOJAOUIBHOCTD, T. €. UYBCTBH-
TENBHOCTH (PEpMEHTa K TEeMIIepaType, MpU KOTOPOH MpoTekaeT (GepMeHTaTHBHas peakuus. s
OonbIIMHCTBA (DEPMEHTOB TeMIlepaTypHblii onTuMyM HaOmrogaetrcs npu 38—40 °C. @epmeHTHI IpU
HarpeBanuu cBbiiie 70 °C, Kak MpaBHUIIO, YTPAYUBAIOT CBOMCTBA OMOJIOTHYECKUX KAaTaIH3aToOpOB.

I'maponns kpaxmania 1moja JecTBHEM O-aMUIIa3bl CIIOHBI MPOUCXOAUT JI0 CTaJuu o0pa3oBa-
HUS JEeKCTpUHOB. HepacuierieHHbIH KpaxMasl ¢ HOJIOM J1aeT CHHee OKpalluBaHue. J|eKCTpUHBI, B
3aBHCHUMOCTH OT pa3Mepa, AT ¢ HOJOM Pa3IMYHOE OKpAIINBaHUE: aMUIIOIEKCTPUHBI — (PUOJIETO-
BO€, IPUTPOAEKCTPUHBI — KpacHO-Oypoe, MabTo3a — jkenroe. KoHeuHble IpOoayKThl THIPOIIN3a
KpaxMaja — MajbT03a M TJIF0KO3a — UMEIOT CBOOOJIHBIE aIbJIETHIHBIC TPYIIBI M1 MOTYT OBITH 00-
Hapy>KeHbI peakuuen TpoMmmepa.

O neiicTBuM (hepMeHTa CYAST MO0 YMEHBIICHUIO KOJMYECTBA CyOCTpaTa MM MOSBICHHIO TIPO-
JTYKTOB PEaKIHH.

Xoo pabomwi. B uncTyio mpoOUpKy OTJIMBAIOT HEOOJbIIOE KOJTUYECTBO HEPA3BEICHHON CIItO-
HBbI (2—3 MJI) ¥ KHITATAT €€ B TeUCHUE 5 MUH, MOCJIe Yero oXJIaxaarT. bepyT 3 mpoOUpKU HATHMBAKOT
B Kaxayro no 10 kamens 1% pactBopa kpaxmaina. 3atem B 1-to mpoOupky mob6asimstor 10 kamensb
HAaTUBHOH CItOHBI, pa3BefieHHOM B 10 pa3, Bo 2-10 — 10 kanenb NpOKUISTYEHHON CIIOHBI, B 3-10 —
10 xkamenp BOIBI B KayecTBE KOHTPONSL. Bce MpoOMpPKH aKKypaTHO BCTPSIXMBAIOT M MOMEMIAIOT B
tepmoctaT npu Temnepatype 38 °C Ha 10 mun. Ilocne nnkybauu ¢ conepKUMbIM TPOOUPOK TPO-
BOJIAT KaYECTBEHHBIE PEAKIIMH Ha KPaxMall M MPOAYKTHI €ro pacileruIeHusI.

Peaxyus na xpaxman. K 5 karusMm uccieryeMoro pacTBopa NpuirBaioT 1 Karuio pacTBopa io-
na B Honuae kanus (peaktus Jlrorosst). B mpucyrcTBum kpaxmaia MnosiBjsieTCsl CHHEE OKpalllMBaHUE.
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Peaxyus na enoxosy (peaxyus Tpommepa). K 5 xamnsam uccneayeMont )KUAKOCTH TPUIABAIOT
5 kanenb 10% pactBopa NaOH u 3 kammm 1% pactBopa cynbdara menu. OCTOPOKHO KHIISITST
1 MuH 10 IOSIBIIEHUSI KPACHOTO OKPAIIUBAHUS, KOTOPOE YKA3bIBACT HA HAIMYHUE TIFOKO3HI.
PesynbTaThl OnbiTa 3aNMUIIUTE B BUAC TAOIHIIBL:

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

BriBoxa:

2. Bnusaue pH cpenpl Ha aKTUBHOCTh (hEPMEHTOB

Jnst pa3HBIX (PEepMEHTOB CYIIECTBYET CBOM onTuMyM pH, mpu koTopom ¢depmeHT Hambomee
aktuBeH. Hanmpumep, nns nencuna ontumyM pH — 1,5-2.5, nnsa aprunasst — 9,5. Onpenenure or-
TAMYM pH 11 aMUITa3sl CITFOHBI 10 CIEAYIONICH METOIHKE.

Xoo pabomei. ChioHy TpenBapuTelbHO pa3BoisaT Bojgoit B 10 pas. bepyr 3 mpoGupku u B
KKy HaTUBaIoT 1o 2 Mt 0ydepHoro pactBopa ¢ paznnyasiM 3HaueHuem pH: 6,0; 6,8; 8,0. 3atem
npuiuBatoT mo 1 mur 0,5 % pactBopa kpaxmana u o 1 M1 pa3BeneHHO# citoHbI. [lepeMennBaroT
COJZIEp’)KUMOE TIPOOUPOK U momeraroT B Tepmoctat npu 38 °C Ha 10 mun. 3ateM Bo Bce mpoOUpKU
no6aBistOT 0 1 Karuie pacTBopa ioja, IepeMennBaloT, HaOI0JaI0T OKPAcKy u oT™MevaroT pH, npu
KOTOPOM aMmJjia3a JACHCTBYeT HanOoJiee akTUBHO.

PesynbTathl OnbiTa 3aMMIIUTE B BUIC TAOJHIIBL:

pH cpeast 6,0 6,8 8,0
Peaxiust ¢ peaktuBom Jlroross

BoiBoa:

3. BausHue akTHBAaTOPOB M MHTUOUTOPOB Ha aKTUBHOCTH aMHIIA3bl CIIOHBI

Xo0 pabomui. B Tpn mpoOupku HanuBaroT 1o 1 Mt croHsl, pasBeneHHoi B 10 pas. B nepsyto
npoOHpPKY J00aBISFOT 2 Karuid BOJbI, BO BTopyro — 2 kamu 1 % pactBopa NaCl, B tperpro —
2 xkarun 1 % pactBopa CuSOg4. Tlocie aToro Bo Bce mpobupku nobasistoT mo 5 kamenb 1 % pac-
TBOpa KpaxmaJia i OCTaBJISIOT UX MPU KOMHATHOI Temriepatrype Ha 2 MUH. 3aTeM BO BCE MPOOUPKU
nobasistoT 1o 1 xarute pactBopa Jlroross, nepeMennBaioT, HabII0Ial0T OKPACKy U ONPEAEISIOT, B
KaKo# MpoOupKe JefcTBYeT aKTUBATOP WK UHTUOUTOP.

PesynbTaThl OnpiTa 3aNMIINTE B BUIE TAOIHIIBL:

Homep npooupku 1 (H20) 2 (NaCl) 3 (CuS04)
Peakuyis ¢ peakTHBOM
Jlrorons

BeiBOI:
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Pa6ora 2. Cneyupuunocmo hepmenmos

B otnnumne oT HeOpraHWYeCKUX KaTaau3aTopoB, PEepMEHTHI 001a1al0T crienu(PUIHOCTHIO (a0-
COJIIOTHOM, OTHOCUTENIBHOM, CTepeoceu(pUIHOCTRI0). ITO CBOHCTBO OMPENEISICTCS YHUKATHHBIM
CTPOCHUEM aKTHBHOTO IEHTpa Kaxaoro ¢epmeHta. OnperenuTe THUIM CHEIU(PUIHOCTH aMHIIa3bl
CJIIOHBI 10 CIAEAYIOLEH METOIUKE.

Xoo pabomul. J1ns uccnenoBanus CrieU(pUIHOCTH aMHIIa3bl OEpPYT CIIOHY, Pa3BEICHHYIO B
10 pa3, 1 HanmuBaloT 1o 1 M B 2 mpoOUpPKH.

B 1-10 nmpobupky mob6asistor 1 ma 1 % pactBopa kpaxmana, Bo 2-to — 1 mi 1 % pactBopa
caxapo3bl. O6e mpobupku nomemiatotT Ha 10 muH. B TepmocrtaT npu 38 °C, mocie 4ero mpoBOJASAT
peakiuro DenuHra a1 OOHAPYKEHHS TIIFOKO3HI.

Peaxyusa @enunea: x 15 xamisMm ucciieyeMoro pacTBopa npruOaBUTh PaBHBIM 00bEM PEaKTH-
Ba DenuHra W JOBECTH O KHUIICHUS. [IpH MONOXUTEIBHOW peakiMu Ha TIOKO3y HaOItoJacTCs
KpacHOE OKpalIMBaHUe, KOTOPOE JAaeT 3aKUCh MEJIH.

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

Ne Peakuus
NMPOGHPKH Depment Cyberpar ®esunra
1
2
BriBoa:

Iloonucs npenooasamens:

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

AKTYaJIbHOCTH T€MBbI

3HaHUE MEXaHMU3MOB, ITOCPEICTBOM KOTOPBIX KJIETKH U LIEJIble OPraHU3Mbl KOOPJUHUPYIOT U
pPErylIUpyIOT BeCh Ha0Op MeTabOIMUYECKHUX IPOLECCOB, BaXKHBI MpPHU HCCIEIOBAHUAX B PA3HBIX
obnacTsiX OMOMEIMIMHCKMX HayK. M3 Bcex (akTOpoB, OT KOTOPBIX 3aBHCUT OIpEICIICHHE aK-
TUBHOCTH (pepMEHTa — KOHIEHTpauus pepmeHTa u cyocrpaTa, TeMieparypa, pH u npucyrcrue
PEryasTopoB, HANOOIBIINI KIMHUYECKUH UHTEPEC MPEACTABIAIOT ABa MOCIEIHUX.

AKTUBAaTOpsl M HMHTUOMTOPBHl BIMSIOT HA AKTUBHOCTh (pepMeHTa, CHOCOOCTBYS
(dbopMHUpOBaHHIO WM OJOKHPOBAHUIO €r0 aKTMBHOTO IIeHTpa. OHM MOTYT B3aUMOJIEHCTBOBATH C
AIJIOCTEPUUECKUM IIEHTPOM M, TEM CaMbIM, MEHATh (PEpMEHTATUBHYIO aKTUBHOCTh. Hepeako uHru-
OUTOpPBI — TMPOJYKTHI NMPOMEXKYTOUHBIX MJIM KOHEYHBIX PEAKIMHA KaKOro-1ubo OMOXMMHYECKOTO
npouecca. HekoTopele mpupo/Hble WIM CUHTETUYECKHE BEIIECTBAa OKa3bIBAIOT H30MpaTesibHOE
UHTHOMpYolee JeiicTBue Ha (epMEHTHI U UCIOJB3YIOTCS B KaUeCTBE JIGKAPCTBEHHBIX BEILECTB.
B Gonpmmx mo3ax moj00HBIE BENIECTBA MOTYT OKa3aThCs SIaMHU.

BosIbIIIMHCTBO JIeKapCTBEHHBIX INPEMapaToB OKa3blBaeT CBOE JEWUCTBHUE, BIUSAS Ha COOTBET-
CTByIIIME (EepMEHTATUBHbIE peakuuu. MHOrue Takue mpenaparbl CXOAHBI C MPUPOTHBIMU
cyOcTpaTaMu M MOTOMY MOTYT JIeHCTBOBaTh KaK KOHKYPEHTHbIE MHTHOUTOPHI (hepMeHTOB. UTOOBI
MOHATh MHOTHE IPOLIECChl, KOTOpbIE CYIIECTBEHHbI M (apMaKOJOTUU M TOKCHUKOJIOTHH,
HE00XO0IMMO UMETh YETKOE MPE/ICTaBICHUE O MEXaHU3MaX HMHTMOUPOBaHHs (DEPMEHTOB.
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Iean 3ansaTusa

HayunThcsi mcnosip30BaTh 3HAHUS O MEXaHM3MaX pEryJslMA aKTUBHOCTH (EPMEHTOB B
MOCJIENYIOIEM HM3YYCHUU KIMHUYECKUX JUCHUIUIMH JUIs YCBOCHUS MPUHIIMIIOB JUATHOCTUKHU
3a00J7€BaHU W KOHTPOJIA JICUCHHUS, a TakKe JUIsi TOHMMAaHUS MEXaHU3MOB JICUCTBUS
JIEKapCTBCHHBIX MPENapaToB, PETYIUPYIOIINUX aKTUBHOCTH (PEPMEHTOB.

TpeOoBaHMs K NCXOHOMY YPOBHIO 3HAHUI

Lna nonnoz2o yceoenus memvi HeOOX0OUMO HOBMOPUMb U3
— obwein xumuu:

* OCHOBHBIC ITOJIOKEHHSI TECOPHH KaTaJIN3a;

— OUOOpP2AHUYECKOU XUMUU:

* [pUMEPHI PA3IUYHBIX TUIIOB XUMHUECKUX PEAKLIUH;

* KOH(OpMaIMOHHBIE PEBPALICHUS OETIKOB.

JI1s1 MpoBepKH MCXO/IHOT0 YPOBHSI 3HAHUI BHINOJIHUTE CJIEAYIOIIHE 3aJaHMA:
3aoanue 1. VI3BeCcTHO, 4YTO CKOPOCTH B3aUMOJICHCTBUS BellecTB A u B yBenuuunace B Tpu

pa3za nocne no6asnenus BeniectBa K. B kauecTBe KOHEUHBIX MPOIYKTOB OOHAPYKUBAETCS
BemectBo ABK. fBnsiercs mu BemectBo K karanuzaropom?

3aoanue 2. I1pyn UHTEHCUBHOM MBIILIEUHON paboTe B CKEJIETHON MYCKYJIaType HaKaIlluBaeTcs
MOJIOYHAs KMCII0Ta, 00pa3yolascs B peakuu:

HAJIHH" + CH3-C-COOH «» CH3-CH-COOH + HAT"

O OH
K xakomy THIy OTHOCHUTCSI IPUBECHHAS peaKLus?
A. OKHCIIUTENbHO-BOCCTAHOBUTENbHAS PEAKIIUS. b. Peakuus rugponusa.
B. Peakuus cunresa. I'. Peakuus s5ekTpoiinsa.

3aoanue 3. BemectBa A u B B3aumogeiicTBytot mo cxeme A + B <> AB. Ilpu 3anannoit
KoHIeHTpauuu A u B uepe3 30 MUHYT ycTaHaBIMBAaETCS MOABIKHOE PAaBHOBECHE, T. €. CKOPOCTH
MPsIMOI U 0OpaTHOM peakiy ypaBHUBAIOTCsA. Kakyro U3 NpUBEIEHHBIX XapaKTEPUCTUK PEaKITUU
W3MEHUT BHECEHUE KaTanu3aTopa?

A. CKkopocTh IpSIMON pPEaKIIHH.

b. Koncranty paBHOBecHS.

B. CxopocTb 00paTHON peakiiui.

I'. Bpems HacTyIIeHUs paBHOBECHS.

. KoHIIeHTpauuio NpoayKTOB peakInu.

HpCIGMJleOCmb pemeﬂuﬁ npoeeponie, conocmaeue ux ¢ omeemamul.

Bonpocsl 1151 00cyka1eHus

1. Mexanusm ¢epMEHTATUBHOTO Karanm3a. Teopus MpOMEXYTOUHBIX (epMeHT-cyOcTpart-
HBIX KOMIIJICKCOB, THUIIBI CBSI3€El.

2. llpencraBienne o0 akTUBHOM IIEHTpe (hepMeHTa, ero opraHuzanus. Teopuu, 0ObICHSIIO-
e padoTy akTuBHOTO 1eHTpa (3. Gumep, J. Konuienn).

3. Oco0eHHOCTH CTPOEHUS AIIOCTEPUUECKUX (PEPMEHTOB, AJUIOCTEPUUECKUH IICHTP.

4. MexaHU3MBbl PEryJsIIUi CKOPOCTH ()ePMEHTATUBHBIX MPOLIECCOB: PETYISIMS KOIMYECTBA
(dbepMeHTOB (CHHTE3, pacmaj), aKTUBHOCTU (DepMEHTOB, U3MEHEHHE KOJIMYecTBa cyOcTpaTa, 00b-
eanHeHne (epMEeHTOB B OJU(EPMEHTHBIE KOMIIEKCHI, KOMITAPTMEHTAIN3al1s IPOLIECCOB.

5. KitoueBbie hepMeHTHI, XapaKTEpUCTHKA.
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6. Perynsmus akTUBHOCTH ()epMEHTOB: KOBaJCHTHAsI MOAU(UKALINS, aKTUBATOPHI M MHIMOU-
TOpHI (MpuMepsl). Buasl nHrHOMpoBaHus (HEOOpaTuMoe U 00paTUMOE, U30CTEPUIECKOE U aJIOCTe-
PHUECKOE), XapaKTePUCTUKA, TPUMEPHI.

7. V3odepMeHTHI, TPUMEPHI, OMOJIOTHYECKast POJIb.

8. MemunuHcKue acreKThl YH3UMOJIOTHH.

JlutepaTypa 115l HOATOTOBKH
OcHoBHas
1. bBuonoeuueckasn xumus / B. K. Kyxta [u ap.]. Mocksa : bunom ; Munck : Acap, 2008. C. 58-60, 68-86.
Buonoauueckas xumus / A. J1. Taranoeud [u 1p.]. Musck : Bei. k., 2013. C. 55-62, 68—-75.
3. Koncnexm nexkuui

N

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

N

3aganus 1J151 CaMOCTOATEILHON padoThI

3aoanue 1. VImeliTe npejcTaBieHne 0 MeXaHU3Max (epMeHTaTUBHOro karanausza. OOparute
BHHUMAHHEC HA TO, YTO:

a) B aKTHUBHBIHI LHCHTP BXOAAT paarKaJIbl aMUHOKHCIIOT PA3JIMYHBIX YUYACTKOB MMOJUIICIITHIHO-
r'0 OCTOBA;

0) aKTHBHBIN LIEHTP COCTABIISICT OTHOCUTEIHLHO HEOOIBIIYIO YacTh 00beMa (hepMeHTa;

B) aKTUBHBII LIEHTP pacHoiaraercs B yriayoieHHH pepMeHTa.

1.1. depMeHTATHBHBIN THIPOJIN3 TPUAIWITIHIICPOIOB MPOTEKAET B CTO pa3 ObicTpee Hedep-
MEHTATUBHOTO TpoIecca 3a cyer 0o0pa30BaHUS MPOMEKYTOYHOTO (epMEHT-CyOCTpaTHOTO KOM-
riekca. Kakue cBsi3u cTaOMIM3UPYIOT 3TOT KOMILIEKC?

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

1.2. Metonom UK-cniekTpockonuu u3ydanu NpUpoOAy CBsI3eH MEXAy cyOCTpaTOM M CBSI3bIBa-
IOLIMM Y4acTKOM aKTUBHOIO LieHTpa (epmeHTa. B uem 3akitouaercst B3auMoieiicTBue pepmMeHTa u
cyocrpata no /. Konuienny?

A. V3meHnseTcst ToJIbKO KOH(OpMAIHs aKTUBHOTO IIeHTpa pepMeHTa.

b. B monekyne ¢epmeHTa u3MeHseTcs KOH(POpMAIUS alIOCTEPUUYECKOro IeHTpa Moj Jeil-
CTBUEM cyOcTparTa.

B. ITpu o6pazoBanuu (hepMeHT-cyOCTpaTHOIO KOMIUIEKca B (pepMeHTe U cyOcTpare 0MHAKO-
BO M3MEHSETCS HANPSDKEHHE XUMUYECKHIX CBSI3EH.

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

3aoanue 2. YcBoiiTe, 4yTo AecTBHE (PEPMEHTOB MOKHO TOJTHOCTHIO WM YACTUYHO TOJTaBUTH
(MHTUOMPOBATH) OMpPEACTICHHBIMA XUMUYECKIMH BelllecTBaMu (MHruouTtopamu). Jlaiite xapakrepu-
CTUKY OCHOBHBIM THUITaM HHTHOUTOPOB.

2.1. [Tpu ucciieIOBaHUH BIIHMSIHUS CATHIIMIATOB Ha aKTUBHOCTH (DepMEHTa TITyTaMaTIeTuIpo-
reHa3bl YCTAHOBJIEHO, YTO C YyBEJIMUYEHHEM KOHIIEHTpaluu cyOcrpara (riyramara) ot 1,5 1o
8 MMOJb cTeneHb MHTMOMPOBaHMSI HE HU3MEHsIeTCs. Y IaluB WHTHOWUTOp, aKTMBHOCTH (epMeHTa
MO>KHO BOCCTaHOBUTH. OIpeaennTe TUIl MHTMOUPOBAHMS:

A. Heobparumoe. B. O6paTtumoe HEKOHKYPEHTHOE.

b. O6paTtumoe KOHKYpPEHTHOE. I'. UurubupoBanue 1o NpuUHLIUITY «0OpaTHOM CBA3M».

2.2. ]lnsg nedyeHuss HEKOTOPHIX MH(EKIMOHHBIX 3a00JI€BaHMN, BBI3BIBAEMBIX OAKTEPHUIMH,
MIPUMEHSIOTCS CyTb(aHUIaMHUIHBIE TTPETapaThl, OJOKUPYIONIHEe CHHTE3 (OITUEBON KUCIOTHI - (pak-
Topa pocta OakTepuil. Beibepure MexaHu3M JeHCTBHS CyIb(paHUIAMHUIHBIX IPETapaToB:
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A. SIBnstroTes hepMeHTaMHu.

b. Y4acTByIOT B OKHMCIUTEIHHO-BOCCTAHOBUTEIBHBIX MPOIIECCAX.

B. SBnsoTcs amuiocTepuyecKUMU MTHTHOUTOpaMH.

I'. KoHKypHpyIOT ¢ IT-aMHHOOEH30MHON KHCIIOTOM 32 MECTO CBS3BIBAaHUS C AaKTHBHBIM IICHT-
pom epmMeHTa, CHHTE3UPYIOMIETO (HOINEBYIO KUCTIOTY.

J1. UarubupyroT BcacbiBaHue (POTUEBON KUCIOTHI.

3adanue 3. YCBOWTE OCHOBHBIE CIIOCOOBI PETYJISIIMA KATATUTHYCCKOW aKTUBHOCTH (pepMeH-
TOB W MOHATHE «U30(EPMEHTHI.

3.1. B KIMHHMKY JIOCTaBWJW TAaIMEHTAa C IPHUCTYIIOM OpOHXHAIBHOW acTMbI. Y OOJBHOTO
BCJIEJICTBHE JbIXaTelnbHOTO amuao3a (pH kpoBu 7,2) CHM)KEHa aKTHBHOCTh (DEPMEHTOB ILIA3MBI.
YKaXuTe OCHOBHYIO IPUUMHY UHAKTUBAIMK (PEPMEHTOB IJIa3Mbl KPOBHU:

A. VI3MeHeHue CTeneHrn HOHU3AIH MOJIEKY ()epMEHTOB.

b. HeoOpatumas nenatyparusi. B. Pa3pbIB nenTuaHbIX CBI3EH.

I'. I3MeHeHue KOHIIEHTpaluu (PEepMEHTOB. J. Penpeccusi cuaTe3a pepMeHTOB.

3.2. Ilpu obcnenoBaHny OOJLHOTO YCTAHOBJICHO TIOBBIIICHHE B KPOBH aKTUBHOCTU HM30(dep-
MEHTOB KpeatnHkuHa3sl MM 1 MB. YkaxwuTte ux oOmiyue cBOHCTBA.

A. TepMonaOUIBHOCTD. b. UyBCTBUTENBHOCTD K pa3IMYHBIM HHTUOUTOpaM.

B. Dnekxrpodopernueckas nonBmwxkHOCTh. . MonekynsipHast Mmacca.

J1. Katanu3 ogHOU 1 TOM K€ PEaKLUH.

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

Hpa@uﬂbHOCWlb pemeHuﬁ npoeepbnie, conocmasue ux ¢ omeemamul.

IIpoBeprTe Bamm 3HaHust (CAMOKOHTPOJIb YCBOCHHUS TEMbI)
3adanue 1. bonbnoit C. mocie npueMa BHYTpb 20 MJI ME€TaHOJA B TSDKEIOM COCTOSTHUM JOCTaB-
JIeH B KIIMHUKY, TJIe €My BBEIM BHYTPHUBEHHO STHUJIOBBIA CHHMPT B KOJIUYECTBE, KOTOPOE Y 370POBOTO
YeJI0OBEeKa BBI3BIBAET MHTOKCHKAINIO. OOBSICHUTE, TOUYEMY TAKOE JICYCHHE OKa3bIBACTCS dPPEKTUBHBIM,
YUYUTBIBAs, YTO BBICOKAs TOKCHYHOCTh METaHONa OOyCJIOBJIEHA JEHCTBHEM MpOJIyKTa €ro Merado-
m3Ma — (hopMaipaerua, o0pa3yrouerocs B e4eHu MoJ JeWCTBUEM aJIKOTOJIbJIETHIPOreHasbl:
A. DTaHON — KOHKYPUPYIOLIUH CyOCTpaT AJIsl alIKOTOJbICTUPOT€HA3HI.
b. DraHoi BeI3bIBaET JeHATYpalMiO epMEeHTa.
B. Benencreue uzmenenus pH cpenst.
I'. [TpouCXOaUT YaCTHUHBIN MPOTEOJIN3 MOJIEKYIBI (hepMEHTA.
J1. OTtaHon cBs3bIBaeT (hopManbIaeTu.

3aoanue 2. Tlpu nedeHnN OIyX0JIeii MOYETIONIOBOW CUCTEMBI B KIIMHUKE MPUMEHSETCS TTpera-
patr MeToTpeKcaT, 0OpaTUMbIil KOHKYPEHTHBII MHIHOUTOP TUTHAPO(OIaTpeyKTas3bl, KaTaau3upy-
I0IIeH CUHTE3 TeTparuapodonreBoil kucaoTel. Ha B3anMoecTBHM ¢ KAKMM KOMIIOHEHTOM OCHO-
BaH MEXAaHMU3M JIEHCTBUS ATOTO Ipenapara’?
A. AtiohepmeHTOM. b. AKTUBHBIM IIEeHTpOM (pepMeHTa.
B. AnnoctepudeckuM nieHtpom gepmenta. I IIpocreTnueckoil rpymnmoii.
. CyberpaTom.

3aoanue 3. Kpome H' u yriiexucioro rasa, CB3bIBaHHE KHCJIOPOJa T€MOTJIOONHOM PETYIIH-
pyetcst 2,3-6ucdocdormuiiepatom, KOTOPBIA MPUCOETUHSETCS K OENKYy B y4YacTKax, MPOCTpaH-
CTBEHHO yJIaJICHHBIX OT rema. Kak Ha3bpIBaeTCs TaKOW BUJ PETYIISINAN?
A. Perynsiiust mo npuHUIUIY OOpaTHOM CBSI3H.
b. YacTruHbIi TPOTEOIM3 MOJIEKYJIBI (hepMEHTA.
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B. IlpucoenuHenue uiy oTIIEIUIEHUE OelIKa-peryssTopa.
I". IIpucoenuHenye nim OTUIEIUICHNE HU3KOMOJIEKYJISIPHOTO 3 dexTopa (MOmyIsITopa).
. ®ochopunrpoBaHre MOJICKYIIBI.

3aoanue 4. B xaerkax E. coli cuHTe3 MUPHUMUAMHOBBIX HYKJICOTHJIIOB OCYLICCTBIISCTCS 10
cxeme metabonaudeckoro mytu: CO2 + NHz + 2AT®— P1— Po— YT®— [TO. [Ipu yBennuenun B
Kierke KoHueHrpauuu L[T® cuHTe3 NUPUMUAMHOBBIX HYKJICOTHIOB Npekpamaerca. Kakon Bupg
peryJsnuy onucan?

A. Annocrepuueckas peryJisiimsl. b. YacTuuHslil IpOTEOIU3.
B. ®ocdopunuposanue mosnexyisl pepmenta. [ IIpucoennnenue 0en1KoB HHTHOUTOPOB.
. Otmernuienue 6eIKOB UHTHOUTOPOB.

3a0anue 5. B MHKYOALMOHHYIO Cpelly, COIAEpXalllyl0 CyOCTpaThl ajlaHMH, acmapTaT U Kpea-
THH, BHECTH (DEpPMEHTHI: alaHnHAMHHOTpaHc]epasy, acnapraTaMuHOTpaHchepasy U KpeaTHHKHHA-
3y. Kakue oOmiue npu3Haky XapakTepHbl s 3THX (GepMEHTOB?

A. ®epMeHTHI KaTaIU3UupYIOT OJIHY U TY K€ PEaKIHIO.
b. ®epMeHThI KATATU3UPYIOT OJAUH THUII PEAKLUN.

B. SIBnstorcst nzodepMeHTHBIME (hopMamH.

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

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

Jna camocmoamenvnoi pabomoi:
11—b.12—B.21—B.22—T.31—A.32—A,1.33—b.

JlabopaTopHnasi padora (60 MUHYT)
HNHCTPpYKIUA K NPAKTHYECKOMY 3aHATHIO

Pa6ora 1. Konuuecmeennoe onpedenenue akmuenocmu Q-amuiaszvl CJiioHbl

MeToa OCHOBaH Ha OMpeAeNiEHUH HAaMMEHbBIIET0 KOJMYEeCTBa aMuia3bl (P MaKCUMAIbHOM
pa3BeEeHUH CIIOHBI), IOJHOCTHIO PACLICIUIAIONIEIO BECh JOOABICHHBIN Kpaxmal. AMuia3Has ak-
TUBHOCTb CJIIOHBI BbIpakaercs konumdectBoM 0,1% pacTBopa Kpaxmana B MUUIMIUTPaX, KOTOPOE
pacmieruisiercst 1 mut Hepa3BenenHo# citonbl pHu 38 °C B Teyenue 30 muH. B HOpMe amuia3Has ak-
THBHOCTb CITIOHEI paBHa 160—-320. AMuIa3Has aKTHBHOCTH 0603HadaeTcst «A 38°/30'». DToT MeTox
LIMPOKO UCTIONB3YETCS JJIsL ONPEACIICHUS] AMUIIa3HOM aKTUBHOCTH KPOBU M MOYH.

Tlopsoox evinonnenus pabomol. B 6 mpoObupok HamMBarOT 1Mo 1 M1 BOjIBI U B 1-10 U3 HUX J100a-
BIsitoT 1 mut pasBeaenHoi B 10 pa3 citonbl. CopepkuMoe 3Toil MPOOUPKH MepeMeNInBalT, HECKO-
JIBKO pa3 BTATHBAS U BBITYCKAs KUIKOCTh M3 NumneTku. HaGuparoT B mumneTky 1 mMi1 cMecu u nepe-
HOCAT ee BO 2-10 nmpoOupky. ComepkuMoe 3TO MpOOUPKHU MepeMennBaoT U 1 M cMecH MepeHo-
CAT B 3-10 MPOOUPKY U T. A. A0 6-i1 mpoOupku. M3 6-if nmpobupku oTOMparoT 1 MI cMecH H
BBUTHBAIOT. Bo Bce mpobupku mobasmsiror mo 2 mu 0,1 % pacTBopa Kpaxmana, MepeMenInBaroT,
BCTpsiXUBasi MpoOupku, U nomematoT B repmoctat npu 38 °C Ha 30 mun. [locne nnkyOanuu npo-
OMPKHU OXJIaXIAIT BOJOMPOBOIHON BOIOH, Ho0aBmsitoT mo 1 karute 0,1 % pactBopa ona u nepe-
MemmBaroT. [Ipu peakuuu ¢ HOAOM KHIKOCTh B IPOOMPKAX OKPAITUBAETCS B KENTHIH, PO3OBHIN U
¢uoneroBslii 1BeTa. OTMEUAIOT MOCIEIHIO MPOOUPKY € KEJNTOH OKPACKOW, I/ie TUAPOIIN3 Kpax-
Maja IpOoUIe MOTHOCThIO, U IETIAI0T Pacyer.
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I'maponus kpaxmasa B IPUCYTCTBHH (DEPMEHTOB CJIOHBI IIPH Pa3IHYHOM ee pa3BeleHNH

Pa3Benenue caroHbI

1:20 [ 140 | 1:80 | 1:160 | 1:320 | 1:640
IIpoOdupxn
1-a 2-1 3-11 4-a1 5-1 6-51
Oxkpacka pacTBo-
pa ¢ ojom
BriBoanl

Pacuem. OtveTnB npoOHpKy, I/1€ THIPOJIN3 KpaxMalia MPOILeIT MOJHOCThIO PU HAaUMEHBIIIEM
KonuyecTBe hepMeHTa (KeNTas OKpacka pacTBOpa), O KOJIUYECTBY HEpa3BeIeHHON CIIOHBI B JAHHOM
IIPOOUPKE PACCUUTHIBAIOT AMUJIA3HYIO aKTUBHOCTD CJIIOHBI IO CIIEIYIOIIEH NPONOpUMU: A M CIFOHBI
pacwenunu 2 miu 0,1% pactBopa kpaxmaina; 1 mi ciatonsl pacmenun X mia 0,1% pactBopa kpaxmana,
rne A — KOJIMYECTBO Hepas3BeleHHOW citoHbl. Hampumep, xentasi okpacka mnosBuiack B 4-if
npobupke, rae ciaroHa Obuia pasBeneHa B 160 pa3; 1/160 mu cironst pacuiennu 2 mi 0,1% pactBopa
Kpaxmaia; | M1 Hepa3BenieHHOM citonbl paciienui X mi 0,1% pacTBopa kpaxmarna:

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

CrnenoBarenbHO, aMHUJjIa3Hasd aKTUBHOCTE A 389/30/ paBHa 320.

Pe3yabraThl:

BoiBoxa:

Pabota 2. Konuuecmeennoe onpedenenue akmuenocmu amunaszot (Ouacmasvt) mouu

MeTton OCHOBaH Ha ONpEIENCHUM BPEMEHH, HEOOXOJUMOIo Ul IOJIHOTO pPAaCIICTUICHUs
Kpaxmajla B IpUCYTCTBUM | Ml MOYM. YCIIOBHO 3a €IUHMIy aKTMBHOCTH aMuja3bl MOYU MPHUHU-
MaloT KOJIMYEeCTBO (pepMeHTa, pacuieruisfoniee 2 Mr Kpaxmana 3a 15 MuH. AKTUBHOCTh aMUJIa3bl
BBIPAXKAIOT KOJIMYECTBOM euHuIl B 1 M1 moun. B Hopme oHa coctaBisier 1-2 EJI.

Moua 310pOBBIX JTH0/Iel 00J1ajaeT HU3KOM aMHIJIa3HOM aKTHBHOCTBIO 110 CPAaBHEHMIO C aMUJIa-
300 ciroHbl. OmpeneneHre akTUBHOCTU O-aMHUJIa3bl B MOYE M CHIBOPOTKE KPOBU HIMPOKO MCHOIb3Y-
€TCsl B KIIMHUKE TIPU TUArHOCTUKE 3a00JIEBaHUH MOJKEITY0UHOM kene3bl. B 1-e cyTku 3a0oneBa-
HUS aMWJIa3Hasi aKTUBHOCTh YBEJIIMUMBAETCS B MOYE M CHIBOPOTKE KPOBH B JIECSITKHU pa3, a 3aTeM IO-
CTETeHHO BO3Bpalaercs K HopMme. [Ipu moueyHoi HeT0CTaTOUHOCTH aMUjIa3a B MOUY€ OTCYTCTBYET.

B nerckoM Bo3pacTe yBenMUE€HHE aKTHBHOCTH aMMJIa3bl HAOIIOAAETCs MPHU SMHUIEMHYECKOM
MapoOTUTE, YTO YKa3bIBAE€T HA OJJHOBPEMEHHOE MOPAKEHUE TOKENYI0UHOH jKeJIe3bl BUPYCOM Iapo-
TuTa. BUpyc rpumnmna takxke nopaxaeT MOPKENyI04YHYIO XKele3y, HO PEXke.

Ilopsiook evinonnenusi pabomsi. Ha cyxoe nmpeaMeTHOe CTEKJIO KanarloT B pa3HbIX MecTax Io
onuoit xarute 0,1% pactBopa oaa B Honuae kamus (Bcero 8—10 kamens). B mpobupky BHOCIT 2 M
0,1% pactBopa kpaxmana, cogepkamiero 2 mr kpaxmana, 1 mu 0,85% pactBopa xjopuaa HaTpHUs U
MOMENIAI0T MPOOUPKY B BOAAHYIO OaHio npu Temreparype 37°C Ha 2 muH. Uepe3 2 MUH, HE BBIHH-
Masi IpoOupKy u3 6aHu, 10o0aBsAt0T B Hee 0,5 MII MOuH, IepeMENINBAIOT U OTMEYAIOT BpeMsI Hayaa
peakiuu. 3aTeM Kaxk/ple 2—3 MUH CTEKJISTHHOHN MajJ04YKON MEPEeHOCAT KaIull0 CMECH U3 MTPOOUPKHU Ha
MIPEAMETHOE CTEKJIO B KAILTIO PAaCTBOPA M0/1a U TaK MPOJOJIKAIOT 0 TEX MOp, MOKa OKpacKa Karluin
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1io/1a HE MepPEeCTaHeT U3MEHATHCS, T.€. OCTaHETCs KenToil. OTMeUaroT BpeMsl peakliud B MMH. AK-
TUBHOCTb aMMJIa3bl MOYM PACCUUTHIBAIOT 110 hopMmyie:

Xex=15/ (T 0,5),

rie Xex — aKTUBHOCTh aMIIIa3bl B 1 Mu1 Mmoun; 15 — Bpemsi, HE0OX0auMOe TSl TIOJIHOTO pac-
HIeruieHus: 2 Mr kpaxmaina, MuH; (0,5 — KOJIM4ecTBO MOYH, B35ITO€ B PEAKIIMOHHYIO CMECh, MII; T —
BpEMs pEaKIMH, MUH.

Pe3yabTaThi: T=
Pacuér: Ken=
BriBoxa:

Iloonucwe npenooasamens:

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

1. Kmaccudpukanmss u  (QU3MKO-XMMHUYECKHE  CBOHMCTBA  aMHUHOKHCIOT  (0Omme U
cnenuduueckrne). Ponb B CTPyKTypHOH opraHu3anmuu Oenka. [IpuMeHeHWEe aMUHOKHUCIIOT Kak
JIEKapCTBEHHBIX MPENapaToB.

2. IlepBuyHas ¥ BTOpUYHAs CTPYKTYpa OenkoBoi Monekyibl. CBsi3u, CTAOMIM3UPYIOIIUE UX.
Oco0eHHOCTH CTPOEHHUS MENTUIHON CBSI3U U MX PoJib B (POPMHUPOBAHUM IIPOCTPAHCTBEHHOU CTPYK-
Typbl! Oenka (noctynarsl [lonunra-Kopu). Buasl BropuyHON CTPYKTYpHI.

3. TlonsATHe 0 HaBTOPUUHON CTpyKType Oenka. CTpyKTypHbIe M (yHKIIMOHAJIbHBIE JIOMEHBI.
[TpuunHbl GOpMUPOBAHUS TPETUUHON CTPYKTYPHI OEIIKOBON MOJIEKYIHI.

4. Tperuunasi ctpykrypa Oenka. Cuibl, CTaOMIM3UPYIOIIUE TPETHUYHYIO CTPYKTYpy. KoH-
(dbopMalmoOHHbIE U3MEHEHUSI TTPU (QYHKIMOHUPOBaHUM OenkoB. JleHaTypanus Oenka u (akTopsl, ee
BbI3bIBatONINE. VICOab30BaHME SIBJICHUS JE€HATYpPALlUM B MEIUIIMHCKON MPAKTUKE.

5. YerBepTHuHas cTpykrypa OenkoB. [IpenMyiiecTBa cymiecTBOBaHUSI OEIKOB C YETBEPTHUY-
HOU cTpykTypoil. KoonepaTtuBHble U3MEHEHHs KOH(POpPMalMU MOJUNENTUAHBIX Lened npu QpyHK-
LIMOHUPOBAHUM OEJIKOB C YETBEPTUYHOM CTPYKTYpOoW Ha mpumepe remoriioonHa. CpaBHUTENbHbIE
0COOEHHOCTH TPAHCIOPTA KUCIOPOAA TEMOTIIOOMHOM U MUOTJIOOMHOM.

6. OCHOBBI (hYHKITMOHHPOBAHHS OCITKOB.

7. PacTBOpUMOCTb OEJIKOB.

—  Ilouemy Genku pacTBOpsitoTCs B Bojie? DaKTOPHl YCTOMUUBOCTH OEITKOB B PaCTBODE.
BricanuBanue u ocaxaenue 6enkoB. MexaHn3M U MpakTHYECKOE HCIOIb30BaHHE.
Jenarypauus 6enka, [eHaTypupyomue GakTopbl, HCIOIb30BaHUE B METUIMHE.

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

—  Dnexrpodopes. [IpuHun Meroaa, npakTHUECKOE MpUMEHEHHEe. DieKTpodopes B
MoJIMaKpuIaMHUIHOM rene. M3o0anekTpodokycupoBaHue.

—  Hcnonp3oBanue BeCTepH-0JIOT aHaM3a A5 uaeHTH(GuKanuy 6enkoB. OCHOBHBIE 3TaIlbl,
IIPaKTHUYECKOE ITpUMEHEHUe. [IoHATHE «MOJIEKYIISIPHBIN 30H1».

10. Merons! unentudukanuu N-koHieBoi u C-KOHIIEBOW aMUHOKHUCIIOT C UCIIOJIb30BaHUEM
JH®I', ®UTL, nancunxiopuaa, rujipa3suaa, GepMeHTOB.

11. Cnoxusle 6enku. CTpoenue, Kinaccupukarms, OnoJIoru4ecKas poib KaKI0Tro Kiacca.

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

13. depmentsl, knaccuduxanus. YMerb Ha3BaTh Kiacc (pepMeHTa M MOPSAKOBBIA HOMEP
KJlacca Ha OCHOBaHHMH MPUBECHHON PEaKIHH.

14. CpoiictBa ¢epmenToB. TepmonaOMiIbHOCTh, cHenuPUIHOCTh, BiAMsSHUE pH wu
KOHIICHTpAaLlMU cyOcTpaTta Ha aKTUBHOCTh (epMmeHTa. lloHSATHE O KHHETHKE (EPMEHTATUBHBIX
peakuuii. Koncranta Muxasnuca u IpUHIUIIBL €€ ONpeIeTIeHHS.

15. AxTuBHOCTH (pepMEHTA, CTUHHUIIBI H3MEPEHHUS AKTUBHOCTH.

16. AKTHBHBIN LICHTP U €r0 CTPOCHHUE.

17. KodepmenTsl, kaccuukanus 1 poib.

18. MexaHU3MBbI PETysUU aKTUBHOCTU (JepMEHTOB, oOpaTuMasi U HeoOpaTuUMasl perysius,
M30CTEPHUECKAs U AITIOCTEPUIECKast PEryIsius, KOBaJICHTHAsE MOAU(PHUKAIHS CTPYKTYPHI (pepMeHTa.

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

20. UzodepmenTsl, npumepsl. bronorunyeckas poib.

21. Ilpumepsl ucnonab3oBaHusi GEPMEHTOB U UX PETYIATOPOB B MEIULIMHCKON MPAKTHUKE.

7. TEMA: BBEAEHUE B METABOJIN3M. HEHTPAJIBHBIE METABOJIMYECKHE
IIYTHU (OKUCJIUTEJBHOE JEKAPBOKCUJINPOBAHMUE IIBK,
JUMOHHOKMCJIBIN IIUKJI KPEBCA). U3YUYEHUE
OYHKIIMOHUPOBAHUA LITK

AKTYaJIbHOCTb TeMBbI

3HaHHE 3aKOHOMEPHOCTEH M 0cOoOEHHOCTEeil MeTabonu3mMa HeoOXOAWMO Ui JajbHEHUIIero
U3y4eHUs1 OOMEHA YIIICBOJIOB, JIMTIH/IOB U OCJIKOB HA YPOBHE KJICTKH U OPraHU3Ma, JJIsl TOHUMaHHUs
MEXaHHM3MOB PETYJISIHHA UX MEeTaboIU3Ma U BOZMOYKHOI KOPPEKIIMH HapyIIeHHH 0OMEHa BEIIeCTB.
VY CBOMB 3Ha4Y€HHE IICHTPAIBLHBIX META0OJIMUYECKUX IyTEH Ui SHEProoOeceueH s KIeTOK, MOXKHO
MIOHSTh TIPHYMHBI TUIIOKCHYECKUX COCTOSIHUH M MX CBSI3b C KJIETOYHOH SHepreTHkoi. I1ockoibKy
HapYILIeHUs] SHEPreTUYECKOro oOMeHa Jie)aT B OCHOBE ITaTOreHe3a MHOTHX 3a00JIeBaHUi, 3HAHUE
MexXaHM3Ma (YHKIIMOHMpPOBaHHMs Ikia Kpebca MO3BOMMT Bpady TPOBECTH NPABUIBHYIO
KOPPEKIHI0 METa0OJIMYECKUX HApyIICHUH (KOKapOOKCHIIa3a, KOMIOHEHTHI aJCHUIIOBOI CHCTEMBI,
CYKLIMHAT U Jp.).

Iean 3anaTHA

[TonyunTs mpencTaBieHne o MeTadonu3Me, aHaOOJINYECKUX U KaTaboIMYecKux Merabosanye-
CKUX IYTSIX, UX B3aUMOCBS3M Ha pazIHuHbIX ypoBHAX. ChopMupoBaTh mpecTaBieHne 00 OKUCIH-
TEJBHOM J1eKapOOKCHIIMPOBAaHUH MHPOBUHOTPAIHON KHCIOTHI M JIMMOHHOKHCIOM Iukie KpebGca
KaK IEHTPAJbHBIX META0OJIMYECKHX MYTAX, O 3HAYEHUU BOJOPOINOHOpHOM ¢ynkumu L[TK s
JTaTbHEUITNX OKUCINTEIbHO-BOCCTAHOBUTENBHBIX PEAKIWK B IIETIM TKAHEBOTO JBIXAHUS, MOHSTH
Karabonnyeckyro 1 aHabonnyeckyro ¢pyHkuuu mukna Kpedea.

TpedoBaHus K MCXOAHOMY YPOBHIO 3HAHMH

s nonnozeo yceoenuss memvl HOOXOOUMO NOBMOPUMb U3!

— Ouonozuu:

* TIOHATHS «OOMEH BEIIECTB», «ACCUMMIIALMS, «IUCCUMUILLMS U CBA3b MEXK]ly HUMH;
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—  obwei xumuu:

* [OHSTHE «OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU», CIOCOObI OKHUCIICHHS BELIECTB,
OCHOBBI OMOHEPTETUKH, TIOHATUS «MAKPOIPTHUIECKASI CBSI3bY, «KMaKPOIPT»;

— Ouoopzanu4ecKoll Xumuu:

* crpoeHue AM®, AJI®, AT, nupodocdara, TuKkapOOHOBBIX, TPUKAPOOHOBBIX KHCIIOT, O.-
KETOKHCIIOT, TUIPOKCUKHCIIOT;

—  HOpManbHOU (usuonozuu:

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

— yumonozuu:

*  CTPYKTypa MUTOXOHJPUI;

— Ouoxumuu:

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

I[J'[ﬂ NMPOBECPKHU UCXOTHOI'0O YPOBHHA 3HAHUM BBLIIIOJHUTE cJIeayrmue 3ajanns.

3aoanue 1. K pacTBOpy ruJpOXMHOHA 100aBWIA OKUCIUTEND, B PE3YIbTATE YErO pacTBOp MO-
temHen. KakoBa npuynHa U3MEHEHUs! OKPACKU TUIPOXMHOHA?

A. T'upOXUHOH NPUCOETUHII 2 3JIEKTPOHA.

b. I'mapoxuHOH OKUCIHIICS.

B. 'uipoXuHOH IpHCOEANHUI 2 aTOMa BOIOPOa.

I'. I'napoxuHOH BOCCTaHOBUIICS.

. TuapoxuHoH oTaa1 2 aToMa BOJIOpOa.

3aoanue 2. Tlpoananusupyiite GOPMYIIBI YKa3aHHBIX HIKE COCTUHEHUN M YKAXKHUTE, K KAKOMY
KJIACCy BEUIECTB OHU OTHOCSITCS:

A. JlukapOOHOBBIE KHCIIOTHI. b. TpukapOoHOBbIE KHCIIOTHI.
B. MoHOKapOOHOBBIE KMCIIOTHI. I'. a-KeTokucnorsl. . I'nIpOKCUKUCIIOTBI.
(|ZOOH C|OOH C|OOH C|3OOH
CH, Cc=0 CHOH CH,
| | | | COOH
CH, CH, CH, HO—C—COOH |
| | CH,
COOH CH,
|
COOH
2.1 2.2 2.3 2.4 2.5

3aoanue 3. K HamMCaHHBIM HIDKE PEAKIHSIM ITOA00paTh (PePMEHTHI. Y KaKHUTE KJIacc.
3.1. COOH COOH

| I 32. oo -
O DAJT DAJTH, cH | |

| | T=O =
CH CH

| 2 | CHS COZ I!I
COOH COOH
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3.3.  COOH COOH

THz ﬁ H
CHOH ( CH

| H>O |
COOH COOH

Hpa6uﬂbHOCn’Ib peweﬂuﬁ npoeeponie, conocmaeue ux ¢ omeemamul.

Bomnpocs! pi1s1 00cy:KIeHUst

1. MetaGonu3m, TMHEHHbIE U LUKIMYECKUE META0O0IMYECKHE IYTH, PETYISATOPHbIE (KITH0Ye-
BbI€) ()EPMEHTHI.

2. Karabonu3m 1 aHab0IM3M, pa3Indus U B3aUMOCBSA3b MEK]y HUMHU.

3. Peakuuu neruapupoBaHusi Kak OCHOBHOM CIIOCOO OKHUCIICHHUS BelecTB B opraHusMme. I1u-
pUIMH3aBUCUMBIE U (IaBUH3aBUCUMBIE NeruaporeHassl. Ponb ButamunoB PP u B2 B okucnurens-
HO-BOCCTAHOBUTENLHBIX peakiuax. Cxemaruueckoe crpoenue kodepmenrtos HAJI, HAJD,
OAJl, DMH.

4. AnenunoBasi cucTeMa KJIETKH, ee yJacThe B dHepreruyeckom oomene. LleHTpanbHast poib
AT® B mporeccax, cBsi3aHHBIX ¢ 3arparoii sHepruu. CmocoObl cuHTe3a AT®D: cyOctpaTtHOE,
OKHUCIUTEIbHOE U poTocuHTEeTHYeCKOE (hochopunupoBanue. [TonsTHE 0 MaKkpoIprax.

5. OxucnurensHoe aekapOokcummupoBanue [IBK. IlupyBaTaerunporeHasHbIi  KOMIUIEKC
(bepmenThI, KOPEPMEHTHI, CXEMa).

6. [ukn TpukapoonoBbix KUCHOT (LITK) kxak meHTpanbHbi MeTabonmueckuid myTh. JIokanu-
3anus pepmentoB LITK, cxema npouecca, pepMeHTs!, KOPEPMEHTHI.

7. Heruaporenasubie peakunu L[TK kak ucTouHnk BOoaopoia AJisi CUCTEMbI TKAHEBOTO JIbIXa-
Hus. [lexapOokcunupoBanue B mukie KpeOca kak mexaHusM oOpazoBaHus B kietkax CO2 — Ko-
HEYHOI'0 MPOJYKTa KaTaboJnu3Ma COeIMHEHUH yIiiepoa.

8. ®ynkiuu LITK: mHTerpatBHas, karaboimueckasi, aHaOOJIMYEcKas, SHepreruyeckas, BOJO-
pomioHopHas. Perymsanus. AHariepoTuyeckrue peakiyu.

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

N

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

N =

3agaHus 1J151 CAMOCTOATEIbHON padoThl

Jl51a ycBOEHHUs MaTepuasa TeMbI clieyeT oOpaTuTh BHUMaHUE Ha TO, YTO:

1. ITK npencrasnsier co0oif KOHEUHBIH OOIIMI MyTh AJII OKUCICHUS MPOJYKTOB pacmaja
OCJIKOB, )KUPOB U YIJICBOJIOB.

2. ITK cay>XUT MCTOUHUKOM CTPOUTENBHBIX OJOKOB JUIS MPOIECCOB OMOCHHTE3a (TeM, aMu-
HOKHCIIOTBI, TJIFOKO3a U T. 11.).

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

4. B xoze peakuuii 1UKIIA BB IPOUCXOUT ACKAPOOKCIIIMPOBAHUE C 00pa3oBaHUEM KO-
HeyHoro npoaykra — COa.
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5. B pe3ynbrare uerbipex NETrHAPOreHa3HbIX pPEaKIMii BOCCTAHABIMBAIOTCS TPU MOJIEKYJIBI
HAI" u omna mosnekyina ®AJI. DT BOCCTAHOBIEHHBIE IIEPEHOCYMKH OKHCIISIOTCS 3aT€M B LIEMH
NepeHoca IEKTPOHOB BHYTPEHHEH MEMOpaHbl MUTOXOH/IPHIA.

6. UTK ¢yHKIHOHUPYET TOIBKO B a3pOOHBIX YCIOBHSX, TOCKOJIbKY pereHepalusi BOCCTaHOB-
JICHHBIX KOEPMEHTOB MPOUCXOAUT TOJIBKO MPHU MepeHoce MEeKTpoHoB Ha O.

7. TlepeHOC 3JEKTPOHOB Ha KHCJIOPOJ COMPSDKEH C OJHOBPEMEHHBIM oOpa3oBaHueM AT
(okucnutenbHOEe (ocopmmmpoBanre). CKOPOCTh IHUKIIA 3aBUCUT, B TIEPBYIO OYepeib, OT dHEPre-
TUYECKOTO 3aps/ia KJICTKH.

3adanue 1. Y 3KCIIEpUMEHTAIBHBIX YXUBOTHBIX HCCIEIOBAIM BIIMSHUE BUTAMHHOB Ha CKO-
pocts LITK. ITpu oTcyTcTBUM Kakoro ButamuHa ckopocts peakuuit L{ITK He Hapymanacs?

A. llmanoxoOanaMuH.

b. TuamuH.

B. IlanToTeHOBas KUCIOTA.

I'. Hukotunamu.

J. PubodiaBun.

3aoanue 2. B xone peakuuii nukia Kpedca npoucxoautr BocCTaHOBICHHE KOPEPMEHTOB ye-
ThIpex JerujporeHas. Ykaxure cyocrparsl LITK, npuyacTHble K MOSIBIEHUIO aTOMOB BOJOpOJA B
COCTaBE€ COOTBETCTBYIOIINUX KOGEPMEHTOB:

A. Lwutpar.

b. a-Kerormyrapar.

B. ®ymapar.

I'. Manar.

J. AkoHHTAT.

E. U3onuTpar.

K. Cykuunar.

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

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

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

A. @ymaparruaparasa. b. [lutparcunTasa.
B. Cyxunnnn-KoA-cunrerasa. I'. M3omurparaeruaporenasa.

3aoanue 4. K xaxnomy pepMeHTy noadoepuTe COOTBETCTBYIONINI KOYEepMEHT:

1. CykuuHataeruaporenasa. A. ©MH.

2. HAJIH'H"-neruaporenasa. b. A/

3. ManaTaeruaporenasa. B. HAZI".

4. a-KerormyrapataeruiporeHasHolii I'. TII®.
KOMILIEKC ()ePMEHTOB. . KoA-SH.

E. JIunoeBas xkuciora.

HpCIGMJleOCmb pemeﬂuﬁ npoeeponie, conocmaeue ux ¢ omeemamul.

IIpoBepbTe Bamm 3HaHUA (CAMOKOHTPOJIb YCBOCHHS T€MbI)

3aoanue 1. B nukiie TUMOHHOM KHCIIOTHI JUIsl pacuieruieHus aneTui-KoA ucmonb3yrorces
BOCEMb (hEPMEHTOB:
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1) nurpaTcuHTasa; 2) akOHUTATTUApaTa3a; 3) U30LUTPATAEIUIPOreHas3a; 4) o—KeTorinyrapar-
neruaporenasa; 5) cykunHmwi-KoA-cuHTerasa; 6) CyKIMHATIEruaAporeHasa; 7) pyMmaparruaparasa;
8) ManaraeruaporeHasa.

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

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

1.3. Jlna kaxpaoro u3 (EepMEHTOB YKKUTE, K KAaKOMY U3 IEPEYUCICHHBIX HUXKE THUIIOB
NPUHAUICKAT KaTalu3upyeMas MM peakius: KOHJEHcalus, JAeruapaTaius, Tuaparanus,
JeKapOOKCHIMPOBAHUE, OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHAS peaxuus, cyocTpatHoe
dhochoprmmpoBanre, H30MEpPU3ALIHSL.

1.4. Ykaxure, K KAKOMY KJIACCy OTHOCUTCS Kaxabli 3 hepmeHTOB 1nkia Kpeodca.

3aoanue 2. Y 3KCTIEpPUMEHTAILHOTO XHUBOTHOTO Ha ()OHE BHYTPUBEHHOT'O BBEIEHUS TIFOKO3BI
ompenenuian cHuxkeHue aktuBHoctd  ¢epmenToB II[TK. Kakue coenuHeHus —sBIsIOTCS
HENOCPEACTBEHBIMU UX UHTHOUTOpamMu?

A.HAI®HH®. B. HAJ" B. HAIIHH".

I ATO. H. A1D.

3aoanue 3. byaer M TPOUCXOIUTh HAKOIUIEHHWE OKcayoalerara, €Clid K JKCTPakKTy,
conepxaiiemy cyocrpatel, pepmentsl u kKodhepmentsl LITK, nobasuts anetmn-KoA? OObscauTte
Bamr otser.

3a0anue 4. B KIMHUKY TOCTaBUJIM MOCTPA/IAaBLIMX BO BPEMs 3€MJICTPSACEHUs], HAXOIUBLIMXCS
6e3 mumm 10 mgueii. Mccnenoanus axtuBHOCTH (epmenToB LITK (umTpar cuuTassl u anbda-
KETOrIyTapaT AETHIPOreHasbl) B JieHKOUMTapHOW (pakuMy KPOBU IMOKa3add PE3KOE CHUKEHHE
CKOpOCTH 3TOT0 Tporecca. Kakue mocnencTBust 3T0 UMeeT it OpraHnu3ma?

A. OGe3BOKHBaHUE.

b. Camxenue ypous ATO.

B. CHmxeHue ypoBHs ITIOKO3bI B KPOBH.

I'. OGpazoBanue OONBIIOTO KOJTUYECTBA IHAOTCHHOUN BOJIBI.

3a0anue 5. B oOpazoBanuu anetun-KoA u3 mnupyBaTta y4yacTBYeT MYJbTH(GEPMEHTHBIIH
KoMIUIeKC. Bribepure kopepMeHThI, HEOOX0AUMBIE JUIsl paOOThI ITOTO KOMILJIEKCA:

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

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

JI. ®AJT, HS-KoA, TII®, HAT'.

OTBeTHI K pelIeHUI0 3a1aHuil

Jlna camonpogepKku ucxo0Ho2o ypoeHs 3HAHUIL:

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

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

na camocmoamenvnoit padomoi:

1—A2—BT,EEX3—(1-52-1,3-B,4-A).4—(1-5,2-A,3-B,4-B5,
B, T, 1, E).

JlaGopaTopHuas padora (60 MuHyT)

HNHCTpYKIUSA K NPAKTHYECKOMY 3aHATHIO

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

Ipunyun memooa. Ilepssiit stan LITK — peaxnust konaeHncanuu anetwin-KoA ¢ okcanoare-
TaTOM, KOTOpasi OCYILECTBIIAETCS LUTparcuHTa3zoi. OOpa3oBaBIIasics JUMOHHAs KUCIOTa MOABEP-
raercsi MPEBPALICHUIO B LHUKIE TPUKAPOOHOBBIX KHCIOT, a ocBoboauBmuiics KoA-SH moxHO
OIIpeNIeNIATh, UCTIONB3Ysl peakTuB DonuHa (MOSBIAETCS CHUHEe OokpamuBaHue). Ecnu GnokupoBaTh
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ITK manoHoBo# kucinoToi, To anetuia-KoA ne ucnonsdyercs 1 KoA-SH ne obOpasyercs. Jlns pa-
OO0TBI HCII0JIb3YEM I'OTOBBII TOMOI€HAT MEeYEHHU.

Cxema IMoCTaHOBKHM OITBITA:

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

NukyOanus 10 MUHYT TPy KOMHATHO# TeMIiepaType
Peaktus ®onnna A 0,5 0,5
Peaxtus ®onmua b 0,5 0,5

Pe3yabTaThl (OKpacka pacTBoOpoB):

BriBOa:

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

Ipunyun memooa. Ilpu oxucnenun aunetwi-KoA B LITK oOpasyercst yriekucnsiii ras, Ko-
TOPBII CBA3BIBAECTCS TUIPOKCHUIOM KaJbIUsS U ONpeeNsieTcs Ipu A00aBIeHNN CEPHOU KUCIOTHI O
BBIJIEJICHUIO ITy3bIPHKOB Ta3a.

CxeMa oCTaHOBKH OITBITA:

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

BriBOI:

Pabora 3. H3yuenue ¢pynxkyuonuposanua L[TK no oobpazoseanuro 60ccmanoéume1bHbIX
IK6UBATICHM OB

Ipunyun memooa. Ilpu oxucnenun aneruia-KoA B LITK obpasyercs 8 atromoB Bosmopoaa, Ko-
TOpbIE OTHICTUIAIOTCS MPH yYaCTHH COOTBETCTBYIOIIMX JIETMJIPOTeHa3, B KAue€CTBE akIEenTopa Hc-
nosib3yetcs 2,6-muxnopdenomaaoderon (2,6-AXDU). Ecnu nukn dyHKImonupyer, To 2,6-AXDPU
BOCCTAHABJIMBACTCS U 00ECLIBEUNBACTCSI.

Cxema IOCTaHOBKH OIBITA:

Conep:xxumoe npooupok Kounrtpoas (M) OmnbIT (M)
®ocddarnsriii 6ydep pH=7,4 2,0 2,0
P-p anernn-KoA — 0,5
P-p YK — 0,5
JuctuirpoBaHHas BoJa 1,0 —
T'omorenar neuenu 1,0 1,0
0,0011 p-p AXDOU 1,0 1,0

Nuky6anust 15-20 MUHYT IpH KOMHATHOM TeMIieparype

Pe3yabTaThl (OKpacka pacTBOpPOB):

BriBOa:

Iloonucwv npenooasamens:

8. TEMA: BUOJIOIT'NMYECKOE OKUCJIEHUE. OKUCJIIUTEJBbHOE
POCPOPUJINPOBAHUE

AKTYaJIbHOCTH T€MBbI

3HaHue npolecca OKUCIEHHUs BOAOPOAa B MUTOXOHIPHX C 00pa30BaHNEM SHJIOT€HHOM BOJIbI,
KOTOpPO€ TPOTEKAaeT C BBIACICHHEM 3HAUUTEIFHOTO KOJIMYECTBA DHEPrHH, 3amacaeMoi B
Makpospruueckux cBs3six AT®, HeoOXoAMMO sl MOHMMAaHUS OCHOBHOTO IYTH YTHJIM3AlUU
KHCJIOpPOAa B KJIETKE B HOPME M TMATOJOTHH. | MTIOPHEPreTHYEeCKHe COCTOSIHHS, BO3ZHHKAIOIINE B
pe3ynbTaTte HapylieHus paOOThl JBIXaTENbHON IE€MU, HAPYIICHUS COMNPSHKCHUS JbIXaHUA H
dbochopmpoBaHusi, HEIOCTATOYHOTO TOCTYIUJICHUS CYOCTpAaTOB OKHWCJICHUS, JIEKAT B OCHOBE
pa3sBUTHS MHOTMX MAaTOJIOTUYECKUX COCTOSHUU. JledyeHwe mocinenHuX TpedyeT YeTKOro
MpeACTaBICHUST 00 OKHCIUTETbHOM  (OoChOpHIMPOBAHUU, O CIOCO0aX €ro  PperyJisivd,
HHEPreTUYeCcKOil IEHHOCTH CyOCTPaTOB, MOCTABISAIONIMX aTOMBI BOJOPO/A B JBIXaTEIbHYIO IIETb.
Hekoropeie u3 Hux (cyoctpatel nukia KpeGca — mUTpaT, CYKUMHAT) HCHOJB3YIOTCA IS
KOPPEKIUH METa0OINUYEeCKUX HApYILIEHHH.

He MeHbIIyI0 3HAYMMOCTH ISl TIOHUMAHUS MOJICKYJSIPHBIX MEXaHHU3MOB 00€3BPEKHBAHUS
TOKCHYECKHX BEIIECTB, JICKAPCTBEHHBIX IMPENapaToB, APYTUX KCEHOOMOTHKOB, CHHTE3a HEHACHI-
IICHHBIX XHUPHBIX KACIOT B OpPTaHU3ME YEIOBEKa MMEET APYrod IMyTh YTHIIM3AINUN KHCIOPOa, KO-
TOPBI (PYHKLIMOHUPYET B HSHIOIIIA3MATHUECKOM PETUKYIyME KIETOK - OKCUTE€HA3Hasi MM MHUKPO-
COMaJbHasi CUCTEMa OKUCIICHHUS.
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Iean 3anaTHA

[TonyuuTs mpencTaBieHUe O JOKAIU3AIUH, CTPOCHUH W (QYHKIIMOHUPOBAHUU KOMIIOHEHTOB
IBIXaTeIbHOM  [eMM W CHUCTEMbl ~ MHKPOCOMHOTO  OKHCJICHHS, 00  OKHUCIHTEIHLHOM
dbochopmmmpoBanun. Y CBOUTb, UTO CONMPSDKEHUE NbIXaHUSA U (pochopuinrpoBaHus CIIyKUT OCHOBOM
HOPMAJIBHOTO dHEProodecneveHus KIeTKU. HayduThCcss MPUMEHSITh 3TH 3HAHUS NP MOCIEAYIOIIEM
M3y4EHUH KJIETOYHOTO METa00IM3Ma.

TpeboBaHus K MCXOJHOMY YPOBHIO 3HAHUIA
na nonnozo yceoenus memvl HeOOXOOUMO NOBMOPUMD U3

—  obweil xumuu.

* TJIOHATHS «OKHUCJIEHHE» («OKHUCIUTENb»), «BOCCTAaHOBJIEHHE» («BOCCTAHOBUTEIIbY),
«OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIE PEAKLIUNY, «PEIOKC-TIOTEHIIHAI», «MAKPOIPTHUECKas CBSI3bY,
«MaKpO3Pru»;

— Ouoop2aHuYecKoi Xumuu:

= crpoenue AT®D, ee poib Kak YHHBEPCAILHOTO Makpodpra; 0apOMTypoBasi KHCJIOTa U ee
IIPOU3BO/IHBIE;

" Yumonozuu: — CTPOCHUE MUTOXOHPUAITBHON MEMOPAHHI,

—  Ouoxumuu:

* KJacC OKCHJOpeAyKTa3bl, MUPUIUH- U (pIaBUH3aBUCUMBIE JI€TUIPOreHa3bl, CTPOCHUE U
dyukimonuposanne HAJTY, ®MH, ®A/I; BoxopotoHopHas (yHkiums mukia Kpedea; cyberpars
IITK, nocrapistomuye BOJOPO/ B IbIXaTEIbHYIO 1IETb.

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

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

A. TlypuHOBBII HYKJICOTH]L. B. Nmeer nBe ryanuiuHgochaTHbIE CBS3H.

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

J1. SIBnsiercs popMoii 3anacaHusi, XpaHEHUs M Iepeayy SHEPTHH B KJIETKaXx.

3aoanue 2. Kakue u3 Hike nepeuncieHHbx cyoctparoB LITK He sBisitoTcss JOHOpaMu BOJ0-
poJa Ui AbIXaTenbHOM nenu?

A. CyknuHar. b. [utpar. B. Uzouwutpar.

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

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

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

A. Uzonutpar — o-kerormyrapar.  b. a-Kerormyrapar — cykuuaunia-KoA.

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

4.1. Ykaxxute COOTBETCTBYIOIIUN KaXXA0N peakinu (pepMeHT.

4.2. YKaxuTe COOTBETCTBYIOUIMN KaX/10i JeruaporeHase KohepMeHT.

4.3. OTHecuTe KaxAylo JAETUAPOTeHas’y K pa3psny Ju00 MUPHIWHOBBIX, JHO00 (DIaBUHOBBIX
JETUPOreHas.

HpaeuﬂbHocmb pez/ueHuﬁ npoeepbnie, cConocmasue ux ¢ omeemamul.

Bonpocs! nuis1 06cyxneHust

1. TkaneBoe IbIXaHHE — TMPOIIECC OKUCICHUST BOJOPOJA CyOCTpPaTOB B ABIXATEIHHOM IIETIH C
0o0pa3oBaHMEM HHIOTEHHON BOJbI B KieTkax. OTnuuns oOpa3oBaHus BOJBI B MpOIlecCce TKAHEBOTO
JBIXaHUsS OT TAKOT'O K€ Tporiecca in Vitro.

2. CrpoeHHe KOMIIOHEHTOB JIbIXaTeIbHON IeNH, KOMIUIEKCH ()epMEHTOB, KOYEPMEHTHI, Me-
XaHU3M (DYHKIIHOHHPOBAHWSI.

3. Cxema JpIxaTeldbHOM Ienu, MyHKTH (HochOopuIrpoBaHUs, MeXaHH3M (OPMHPOBAHUS
ANEKTPOXUMUYECKOTO MOTEHIIHANIA.
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4. Mexanusmbl MUTOXOHIpHAIbHOro cuuresa AT®. H-ATd-cunraza. ConpspkeHue mporec-
coB JpIxaHus U (ocoprmpoBaHus. XeMuocMoTuueckas Teopust Mutuemna. Koaddurment docdo-
pumpoBanust (P/O) aist pa3nuuHbIX CyOCTpaToB, MOCTABISAIOIMX BOAOPO/] B IBIXATEIBHYIO IICTb.

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

6. I[lpuyuHBI pa3BUTHS THUIIOIHEPIrETHUYECKUX COCTOSHUM. Pa3o0iieHue OKUCIUTENEHOTO
dbochopmmpoBanus (MexaHu3M, pa3olmuTean). MHruOUTOpsl mmepeHoca 3JIEKTPOHOB U OKHCIIH-
TeJILHOTO (HhOCHOPUITHPOBAHUSI.

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

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

N

JlomosiHUTEILHAS
1. Mappu, P. Buoxumus yenoseka / P. Mappu [u 1p.]. Mocksa : Mup, 1993. T. 1. C. 111-139.

3aganus 1J151 CAMOCTOATEILHON padoThI

Jl11s ycBOEHUS TEMBI HEOOXOIUMO YSICHUTb, UTO:

1. OxkucneHnue BOIOpOAA B LENM TKAHEBOT'O JIbIXaHUS SIBJSETCS OCHOBHBIM HMCTOYHHKOM
SHEpruu s peakiuu cunreza ATO.

2. Ilpomecc oOpa3oBaHusi BOABI B OPraHM3ME W BHE €ro coBepmiaercs ¢ BoiaeneHueM 210—
230 x/I>x/Monb 2HEPTUH.

3. B opranusme cuaTe3 H2O mporcXoauT npu y4acTUU IBIXaTeIbHOMN IICTIH.

4. Yactp sHepruu 3toro npoiiecca (= 40 %) ucnonb3yercs ans peakuu cunreza ATO.

5. Peakius okucienus Bogopoja cyoCTpaToB B AbIXATEIbHOM LIENHU B OPraHU3Me CONpsKeHa
¢ mporeccoM okucuTeapHoro ochopunupopanus (cuate3 ATO uz AJI® u HaPOy).

6. Koadduuument dpochopunmuposanus (P/O) — 310 ymcno monedd normomeHHoro ®y, no-
wieouux na oopazosanue AT®, B pacueTe Ha OJUH aTOM KUCIIOPOZA, UCIIONIb30BaHHbIN B IPOLIEC-
ce TKaHEeBOTO JIbIXaHUSI.

3aoanue 1. Hamummre cxemy JIbIXaTENbHON IENU A CyOCTpaToB MUPUAMH3aBUCUMBIX Je-
rUApOreHas (Manar, o-KeTorryTapar, U30IuTpar). YKaxuTe KoddduimeHt pochopuinpoBaHus.

3aoanue 2. Hamummre cxeMy JAbIXaTeIbHOW LIETIH JUISl CyOCTpaTOB, AETUAPUPYEMBIX C yda-
ctueM @AJl. Ykaxure koappuuuent gochopunupoBanus. Ckonapko ATD Oyaer cuHTE3MpOBAHO
MIPU OKUCJICHUH 5 MOJIb CYKIIMHATa?

3aoanue 3. Kaxoe (kakue) M3 NpHUBEIEHHBIX yTBep)kIeHHH BepHo? IlocienoBarenbHOCTD
PacmosoKeHUsI KOMIIOHEHTOB JIbIXaTeIbHOM IeTH ONPEeIsIeTCs:

A. XUMHUECKON CTPYKTYpOH NEPEHOCUYHKA DJIEKTPOHOB.

B. Benmunroii peokc-norernnuana (Eq).

B. BemunHO# IpOTOHHOTO 3JIEKTPOXMMHUUECKOro morernuana (AuH").

I'. SIBnsieTcsa MpOU3BOIBHOM.

3aoanue 4. llombepuTe K KaKIOMY KOMIUIEKCY ABIXaTeIbHOM I COOTBETCTBYIOIIHIA
HeOEJIKOBBIN KOMITOHEHT:

1. HAIH'H" : yOuXuHOH OKCHIOpENyKTa3a. A. DAL
2. YOUXUHOJ : MUTOXPOM C OKCHAOPEAYKTa3a. b. T'em.
3. CyKuuHaTAeruiporeHasa. B. ®DMH.
4. 1IuTOXpOMOKCH/Ia3a. . HAT".
1. Tem, Cu?".
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3aoanue 5. Ilogbepute K 3TUM ke (DEepMEHTATUBHBIM KOMILIEKCaM (CM. 3aaHue 4) COOTBET-
CTBYIOIINE UHTUOUTOPBI:

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

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

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

IIpoBepbTe Bamm 3HaHuA (CAMOKOHTPOJIb YCBOCHHS T€MbI)

3aoanue 1. Kakoe (kakue) W3 NMPHUBEIACHHBIX YTBEPXKIACHHH, COTJIACHO XEMHOCMOTHYECKOM
Teopuu Muruesnsa, HeBEpHO?

A. B mpouecce (QpyHKIMOHUPOBAHMS JBIXaTEIBHON LEMH MPOMCXOAUT repenoc H' yepes
BHYTPEHHIOIO MEMOpaHy B MaTPUKC MUTOXOHAPUH.

b. DOueprus, Beiesnstomasicsa npu Tpancnopte aiekTpoHoB I, 111, IV komiuiekcamu apxareinbHOM
LeTIN, UCTIONB3YETCs Ha TMIepeKauuBaHUe TIPOTOHOB U3 MAaTPUKCA B MEKMEMOpPaHHOE IPOCTPAHCTBO.

B. B mpouiecce TkaHEBOTo AbIXaHUS HA BHYTPEHHEW MeMOpaHe MUTOXOHApPUH dopMupyercs
IIPOTOHHBIN NIEKTPOXUMUYECKUN ITOTEHIINAI.

I'. DHeprust 31€KTPOXMMHUYECKOTO MOTEHLMAAa HA BHYTPEHHEH MHUTOXOHAPUAIBHON MEM-
OpaHe UCoIb3yeTcst Ut paboThl V KOMILIEKCa.

J1. OOpaTHBIif TOK MPOTOHOB K3 MEXKMEMOPAHHOTO MPOCTPAHCTBA B MATPUKC MO MPOTOHHBIM
kananaM H'-AT®-cuurassl conpoBoxaaercs cuarezom ATO.

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

b. Uurubupyercst OTUrOMUIITHOM.

B. Nmeet npoTOHHBIE KaHAJIBI.

I'. Moxert nposiBnsate AT®-a3Hyr0 akTUBHOCTb.

J. [lepexoaut B pabouee COCTOSTHUE MO/ BIUSIHUEM JBIKYIIUXCS Yepe3 Hee MPOTOHOB.
E. Unrubupyercst aTpakTHIIO3UI0M.

3aoanue 3. Tlpouecc TKaHEBOTO ABIXaHUS CTUMYJIUPYETCS MPH 100aBICHUU K CYCIIEH3UU MHU-
TOXOHIPHIA:
A ATO. b. A1®. B. KCN. I'. bapOutyparos. . 2,4-TuautpodeHona.

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

A. HegocTtaTtok cy0cTpaToB TKAHEBOT'O JIbIXAHMSL.

b. HepgocraTok kucnopona.

B. 136b1TOK BUuTamMuHOB PP 1 Bo.

I'. lo6GaBieHue K U30IMPOBAHHBIM JbIIIAIIMM MUTOXOHJIPUSIM OJUTOMUIIMHA.

J1. Huskas konuentpanus AJI® B MmaTpukce MUTOXOHIPHUH.

E. Pazo6mienue ¢ yuactuem 2, 4-muHUTpOdEHONA.

3a0anue 5. B KIMHUKY MOCTYIWIA AIMEHTKA C OTPaBICHUEM CHOTBOPHBIMHU IperapataMu —
MIPOU3BOIHBIMU OapOUTYpOBOM KUCIOTHL. Kakue coennHeHus Hy*KHO BBECTH OOJILHOW Ui BOCCTa-
HOBJICHHS TKaHEBOT'O JbIXaHMsI Ha IEPUOJ BBIBEJIEHUS CHOTBOPHOTO Mpenapara u3 opranusma?

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

3aoanue 6. CtyaeHTHI B JabopaTopHOU paboTe in VItro ucciemoBany aAeiCTBHE MajaoHaTa Ha

psn pepmento nukia Kpedea. Hakoruienne kakoro MetaboinnTa OH| 0OHAPYKUITH?
A. Manar. b. M3ouutpar. B. Cykuunar. I'. Cykuunun-KoA. [I. a-Kertormyrapar.
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3aoanue 7. Cxonbko Moib AT® MOXeT CUHTE3UpOBaThCs MPHU OKHCIeHUH | MoJib cyOcTpaTa
B YKa3aHHBIX Iporeccax?

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

5. Cykmunat — CO2, H20.

OTBeTHI K peleHnIo 3aaHuii

/Jlna camonpoeepku ucxo0no2o ypoensa 3Hanuil:

1—B.

2—5b, I, 1, E.

4.1 — (A — uzouurpar AI'; b — a-kerornyrapar JAI'; B — cykuunar AI'; I' — manar AT).

4.2 — (A-HA"; b -HAL", ®AJI, TIID, KoA, nunoepas kucinora; B — ®AJ[; I — HAY).
43— (A, b, I' — mupuaunossie [I'; B — daBunoBas JII).

Jlna camocmoamenvhou padomel:

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

JlaGoparopHasi padora (60 munyr)

HNHcTpyKuus K NPAKTHYECKOMY 3aHATHIO

Pabota 1. H3yuenue peakyuii okuciumensnozo pocghopunuposanun

Ipunyun memooa. Ilpu OKHCIEHUH DPA3IUYHBIX CYOCTPAaTOB B JIbIXaTE€IbHOW IEMM BHICBO-
00KJ1aeTcs SHEPIysl, YacTb KOTOPOH MCIOJIB3YETCsl Ha peakUo OKUCIUTEIbHOro hochopuarpona-
Husi. CTeneHp mocyeIHero (HepreTnYecKas eHHOCTh CyOCTpaTOB) OINpeeNsIeTcs I0 YObIUTH Heop-
ranndeckoro ¢ocgata (ko3dpduuuent P/O = 0,5-2,5). Ucnonb3ys pasnuyHbie cyOcTpaThl (s101049-
Has, SHTapHas, AacKOpOMHOBas KHUCIOThI), OLEHUBaeM J(P(GEKTUBHOCTb OKUCIUTEIHLHOTO
¢bochopunuposanus. Coaepxkanue (GpochopHON KUCIOTHI ONpEAETsieM B PEaklUU C MOJIUOIAaTOM
aMMOHWUS U PEIYIUPYIOIIUM PaCTBOPOM aCKOPOMHOBOHM KHCIIOTHI IO MHTEHCHUBHOCTH OKPAaCKH 00-
pasyrolieiics MoITuOIeHOBOM CHHU.

Xoo pabomvi. B ueTbipe MpOOUPKU BHOCSAT PEAKTHUBBI COTIIACHO CXEME:

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

WNukybanmonHas cMech 1,0 1,0 1,0 1,0
DU3NOJIOTUYECKUI paCTBOP 0,5 — — —
PacTBop S0IOYHON KHUCIIOTHI — 0,5 — —
PacTBOp ssHTapHON KHCIIOTHI — — 0,5 —
PacTBOp ackOpOMHOBOM KHUCIOTHI + IIUTOXPOM C — — — 0,5
CyCrieH3usT MUTOXOHJIPHIA 0,5 0,5 0,5 0,5

WukyOanus 10 MUHYT IpH KOMHATHOH TeMnepaType, 3aTeM J00aBIsoT
PactBop TpuxiopykcycHoit kucinotsl (TXY) 1,0 1,0 1,0 1,0
PactBop Monnbmara aMmmoHus 0,5 0,5 0,5 0,5
Penynmpyromuii pactBop @ucke u Cybappoy 0,5 0,5 0,5 0,5

Cogepxumoe Bcex mpoOUpok pa3daBUTh BOJIOH B 8 pa3

Wuky6anust 10 MUHYT.
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PesyabTaTsl:

— MHTCHCHUBHOCTH OKPACKH I10 LIeTpreX6EL]'IBHOI‘/II IKaJIC:

— ko3 umuent P/O:

PaGora 2. H3yuenue enuanusn 2,4-ounumpogenona (2,4-IH®) na okuciumenvnoe ghocgo-
punuposanue

Ipunyun memooa. 2,4-JH® — pazobmmrens GochopuimpoBaHus, COMPSHKEHHOTO C OKHUC-
nerueM. O0 rgppexmuenocmu okuCIUTENBHOTO (GOCHOPUIUPOBAHUS CYIAT 10 YObUIM B MHKYyOa-
IIMOHHOMW Cpejie HEOPTaHUIECKOTo (pocdara, KOTOPHIA ONpeaessieTcs, Kak onucano B padore Ne 1.

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

Wuky6anus 10 MUHYT IPH KOMHATHOM TeMIiepatype
PactBop TXVY 1,0 1,0
PacTBop Moymb1ata aMMOHHS 0,5 0,5
Penynupyromuii pactsop 1,0 1,0

Pe3yabTaThl (MHTEHCUBHOCTH OKPACKH):

PaGora 3. Omkpvimue anvoecudoezuopozenasvl 6 mojioke

®epMeHT BbIpabaThIBa€TCsI MUKPOOPTaHU3MaMHU, MONAJAI0IIUMU B MOJIOKO u3BHE. [lo xumu-
YeCKOM MpHUPOJIe OH OTHOCUTCS K (PIIaBONPOTEUHAM, CIIOCOOHBIM OKHCISTH allbJETHAbI, B YACTHOC-
TH, popmanpaerun. [Ipu gobGaBieHNH K HEKUISTYEHOMY MOJIOKY (opMaibAeruaa U METHICHOBOU
CHHHM aNbJeTUJIErHIpOreHa3a OKUCIsieT (GopMalibJeTHI B MypaBbHHYIO KUCIIOTY, a OCBOOOXKIat0-
IIMeCs] IPU ATOM MIPOTOHBI U 3JIEKTPOHBI MEPEHOCATCS Ha METHIIEHOBYIO CHHb, BOCCTAHABIIMBAs €€ B
OecIBETHOE COeIMHEHHE.

Xoo pabomui. B omHy ipoOUpKy BHOCAT 15 Kamnenb KHISTYEHOT0 MOJIOKa, B Apyryto — 15 ka-
nesib HEKUIAYeHoro. B kaxayto npoOupky BHocAT no kamie 0,4% pactBopa Gopmaibaeruja u mno
kame 0,01% pactBopa MeTuineHOBOM cuHU. [IpoOupkH BCTpSXMBAIOT M 3aKpBIBAIOT MPOOKaMU,
9TOOBI CO37aTh OTHOCUTENIEHO aHA3POOHBIE YCIOBUS.

[Ipo6upku nmomemaioT B TepmocTart npu 37 °C U 0TMEHaroT yepe3 5 MUH MOCTENeHHoe o0ec-
L[BEYMBAaHUE METUJICHOBON CHHH.

PesyibraTsl:

43



PaGora 4. Oonapyxcenue kamanazol Kposu
B nporecce TkaHeBoro ApIxaHus o0pa3yeTcsl HE TOJIBKO BOJA, HO U TOKCHYHAs Ui KJIETOK
MEePEKUCh BoJiopoJia. PasziioxkeHne mepekucu BOIOpoaa KaTaTu3upyeTcsi reMcoepKammM GhepMeH-
TOM — KaTaJia3oii: KaTamasa
2 H2 02 —— 02+ H20.

Xoo pabomwi. B npobupky BHOCAT 10—15 xanenb 3% H202 u 1 xamio kpoBu. OTMeyaroT
BBIJICJICHHUE MTY3BIPHKOB KUCIOPO/A.
Pe3yabTarhl:

PaGora 5. Omkpvimue nepoxcuodazl

Kak u karanaza, mepokcugaza — remcojaepxamuid gepment. Ilepokcnnaza karamusupyer
OKHCJICHHE HEKOTOPBIX BEIIeCTB ((heHobl, apoMaTudeckue aMUHbI) B MPUCYTCTBUU MEPEKHUCU BO-
nopona. B opranumsme MIEKONMUTAIOMIUX MEPOKCHAA3HOW aKTUBHOCTHIO 00Ja/lal0T T'eMOTJIOOMH,
MHUOTJIOOWH ¥ TUTOXPOMBI. OO aKTUBHOCTH TEPOKCUAA3Bl MOXKHO CYAUTH 0 U3MEHEHUIO OKPACKU
I'BasiKOBOM CMOJIBI B PUCYTCTBUU MEPEKUCH BOJOPO/IA.

Xoo pabomwi. B 1Be poOMPKH HATMBAIOT MO 5 Kamelb 1% pacTBopa rBasKOBOH CMOJIBI WU
1% pacTBOpa OeH3MAMHA B JEASHON YKCYCHOHM KHCIIOTe U 1o 5 Kamenb 3% pactBopa H202. B nep-
BYIO poOMpPKY A00aBistoT 1 Kamo kposH, Bo BTopyto — | kammo H20. Habmonarot 3a usmene-
HUEM OKPACKH.

Pe3yabrarhl:

BrIBOABI.

Iloonucwv npenooasamens:

9. TEMA: IEPEBAPUBAHUE YI'JIEBOJAOB. I'IMKOI'EHE3 U TJIMKOT'EHOJIN3.
I'VIMKOJIN3 ! CIIMPTOBOE BPOXKXEHUE. OTIPEJAEJIEHHUE IIBK B MOYE

AKTYaJIbHOCTb TEMBbI

B npaxTuke Bpaya BCTpedaroTcsi 3a001€BaHUs, COTPOBOXKIAIOIINECS HAPYILICHUEM IepeBapu-
BAHMS WM BCAChIBAHUA YIJIEBOAOB NUIIM. /[MarHoCcTHKa 3THUX COCTOSIHUM M NPaBUIBHBIM MOAXOA K
JICYEHNUIO OCHOBAaHbI Ha 3HAHUAX, IMOJIYYEHHBIX Ha 3TOM 3aHATHUHU. COCTOSHUE THUIIOKCUU YacTO
BCTpeuaeTcsl NMpHu 3a00JIeBaHUSIX BHYTPEHHHMX OpraHoB. IlepecTpoliki BHYTPUKIETOYHOTO OOMEHa
IIPU TAKUX COCTOSIHMSAX 3aTParvBaioOT U MPOLECC IIHMKoiu3a. PasHble opraHbl 0071a1al0T HEOJHMHA-
KOBOH CIOCOOHOCTBIO a/laliTUPOBATHCS K TMIIOKCHHU, YTO U JIEKHUT B OCHOBE HAlpaBJICHHOIO Bpa-
4eOHOI0 BMELIATeIbCTBA. 3HAKOMCTBO C MPOLIECCOM TIIIMKOJIM3a JaeT MPEJCTaBICHUE O BO3MOKHO-
CTSIX SHEPreTUYECKOro o0ecreueHus KJIeTOK B aHa3POOHBIX YCIOBHUSX.

ean 3ansaTUs

3akpenuTh 3HAHUS MO CTPYKTYpPE YII€BOJOB KUBOTHBIX TKaHEH M PACTUTENBHBIX YIJIEBOIOB
. ChopMupoBaTh MpeAcTaBiIeHHE 00 0COOCHHOCTSIX MEePEeBAPUBAHKS YTIIEBOIOB, TPAHCIIOPTA
TJIFOKO3BI B KIIETKH, O MOJIEKYJISIPHBIX MEXaHHW3Max JACTIOHUPOBAHUS M MOOWIM3AIMU TIIMKOTEHA,
(bU3MOJIOTHYECKOM 3HAYEHUHM W PETryJSIAUA ITHX TPOIECCOB. YCBOUTHh aHA’POOHBIC IMPOIECCHI
OKHCJICHUA I'N'TIOKO3bI U UX 3HAYUCHUA.
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TpeGoBanus K HCXOAHOMY YPOBHIO 3HAHUH

st nonno2o yceoenust memol He0OOXOOUMO NOGMOPUMb U3

—  Ou0OpeaHUYECKOU XUMUU:

= o0miee npeacTaBieHue o0 yrieBoaax;

*  XUMHYECKOE CTPOCHHE U CBOMCTBA MOHOCAaXapuI0B (TJIFOK03a, TAIaKTo3a, PPyKTO3a);
* CTPOCHHE OJIMrocaxapHJioB (MajabTO3a, JaKT03a, caxapo3a);

*  CTPOEHHUE rOMOIIOJIMCAXAPUIOB (Kpaxmall, TITUKOTeH, IeKCTPaHbl, IEJITI0I032);
*  THAPOJIU3 MOJIKMCAaxapuaoB in Vitro;

—  buoxumuu:

*  kiaccudukanus GepMEHTOB, MEXaHHU3M JICHCTBUS, PETYIISIIUSI aKTUBHOCTH;

= mytHu obpazoBanus AT® B kieTkax.

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

3aoanue 1. Yxaxure, Kakue MOHOCAXapHUIbl BXOJSAT B COCTaB CIEAYIOMIUX COSAMHEHUIA:

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

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

3aoanue 2. Kakue 3 nepeyucIeHHbIX HUXKE YIIIEBOJOB UMEIOT CBOOOIHBIN MOTyalleTalbHbII
THIPOKCIII ¥ OYyIyT 00J1aIaTh BOCCTAHABIMBAIONIUMHI CBOWCTBAMU?
A. Caxapo3a. b. MansTo3a. B. Kpaxmar. I'. Jlakro3a.

HpCIGZ/lJleOCmb pemeﬂuﬁ npoeepbnie, conocmaesue ux ¢ omeemamul.

Bonpocsl 1151 00cyx1eHus

1. TlepeBapuBaHue yriieBOAOB, MPOAYKThI, HAPYIIECHUS NIEpPEBapUBAHUSI U UX MOJEKYJIsIpHbIE
MEXaHU3Mbl, CHMIITOMBI, TOJAXO/bl K JUArHOCTUKE U JEUYEHUIO. POJIb KJIETYaTKM M MEKTUHOB B M-
TaHUU YEJIOBEKa.

2. BcacbiBaHue MPOAYKTOB MEpPEBApUBAHUS YTIEBOJIOB, MOJEKYJSPHBIE MEXaHU3MBI, HAPY-
menust. Cyap0a BcocaBIIMXCS MOHOCAXapuA0B. TpaHCHOPT TIIIOKO3bI B KIETKH.

3. CuHTe3 TNIMKOTeHa, Ha3HaueHUe, TOCIEeI0BaTEIbHOCTh PEAKIUil, SHEPro3aTpaThl U PEry-
JSALUSL.

4. Pacman (dbocdoponus, THAPOIU3) TIUKOTEHA B MEYEHU M MBIIIIAX, MOCIEA0BATEIHbHOCTh
peakuui, peryiasanus.

5. TI'mukonms, 6Guojoruyeckas poiib, CyOKIETOUHAs JOKaINU3allus, dTanbl (HEOKUCIUTEIbHBIH,
[JINKOJIMTUYECKON OKCHUIOPEAYKIINH), peaklnu, pepMeHThl, SHEPreTHUECKU BBIXOJ U MEXaHU3M
obpazoBanust AT®. Perynsuus riukoan3a, KIFO4YeBbIe ()ePMEHTHI.

6. CrnuproBoe Opoxenue. Peakmmu, oOmue ¢ MIMKOIN30M. Pa3nmuue rivMkoiv3a U CIUpTo-
BOT0 OpOXKEHUS, perysusl.

Jiuteparypa 1jisl NOATr0TOBKH
1. Buonoeuueckas xumust / B. K. Kyxta [u 1p.]. Mocksa : butom ; Musck : Acap, 2008. C. 155-172.
2. Buonoeuueckas xumust / A. J1. Taranosud [1 ap.]. Musck : Beir. mk., 2013. C. 102-134.
3. Kowncnexm nexkuui.

3agaHusA 1J1s1 CAMOCTOAITEILHOMH padoThI

3aoanue 1. 3naliTe OCHOBHBIE 3TAIlbI IEpPEBAPUBAHUS YITIEBOIOB B MUIIEBAPUTEIHLHOM TPAKTE.
YcBoliTe, 4TO B mpoliecce MEepeBapUBaHUs YIJIEBOJOB NMPOUCXOAUT (DEpMEHTATUBHBIM THUAPOIU3
IJIMKO3U/IHBIX CBA3€H. 3allOMHMTE Ha3BaHUs (DEPMEHTOB, MPUHUMAIOLIMX Y4acTHE B NepeBapHBa-
HUU, © MECTO UX 00pa30BaHHUS.
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3a0anue 2. BcroMHHTE CIOCOOBI BCACHIBAHUS MOHOCAXapUAOB U3 KHIIEYHUKA B KPOBb.
3HaTh, YTO [I€PBOE XMMHUYECKOE IIPEBpallleHUE TTII0KO3bl B KJIeTKaX — ee (pochopuiimpoBaHue, Ka-
TaJIU3UPYyEeMOE FeKCOKMHA30M (TJIIOKOKMHA30M). YMETh HAMCATh 3Ty PEAKIIHIO.

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

VrJIeBoziH AT
I'moxko3a

I'mukoreH «— ['n-6-¢p ——— [leHTO3HI

AmuHOKHCITOTEI¢— [lupyBar — JlakTar

7N

Jlunuaer CO2 H20O

3aoanue 3. 3ariOMHUTE:

a) U3 KaKUX MOHOMEPOB IIOCTPOCH TJIMKOTCH;

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

B) B KAKUX OpraHax MPEUMYIIECTBEHHO OTKJIABIBACTCS TIIMKOTECH.

3.1. Beryunre peakmuu cuHTe3a U pacnana (pochoposmsa) rimkoreHa. YMenTe nucarh ux B
BHUJIC CXEMBI, 3a[IOMHUTE (PePMEHTHI. 3alIOMHUTE HEOOPATUMBIE CTAIMH MTPOIIECCOB M PEAKIIUHU, CBSI-
3aHHBIE C IOTPEOJIEHUEM YHEPTHH.

3.2. 3arOMHHUTE peaKIy CHHTE3a U pacrajia IIMKOTeHa, KaTaIu3upyeMble PEryJISITOPHBIMU
bepmeHTaMu.

3.3. O0BsICHUTE MOJIEKYJISIPHBIN MeXaHU3M Tepexoaa (hochopunassl U TTUKOTC€HCUHTA3HI U3
HEaKTHBHOTO COCTOSHUS B aKTUBHOE.

3aoanue 4. YcBoiTe, 4TO TIIMKOIU3 — CEPUSI PEAKIIHi, B pe3yabTaTe KOTOPBIX TIIIOK03a pac-
Ma/Ia€TCS Ha JBE MOJIEKYJIbI MIUPYBATa. Y MEWTE MUCATh 3TU PEAKIIUH.

4.1. OOparute BHUMaHUE Ha TO, YTO:

— B INIMKOJIU3€ MOXKHO BBIIEIUTH HECKOJIBKO JTaroB:

a) NOJrOTOBUTEJIbHBIN (AKTUBUPOBAHUE IIIOKO3BI M paciaj IMoko30-6-pocdara Ha 1B MO-
JIEKYJIBI THIepanbaerua-3-gocdara);

0) IIIMKOJIMTHYECKAs! OKCUJIOPENYKIIHs (OKUCIIEHHE IIHLepaibaerul-3-¢pocdara 10 nupysara
B a9pOOHBIX YCIOBHUSAX WM 0 JIAKTaTa B @aHAPOOHBIX YCIOBUSX);

— OOJBIIMHCTBO PEaKIMi INTMKOJIN3a, 32 UCKIIIOUEHUEM TPEX, 00paTUMBI;

— BCE€ IIPOMEXYTOUHBIE MPOIYKThI HAXOATCS B GOCHOPHINPOBAHHOM COCTOSIHUM;

— ucTtouyHuKoM ¢ocdata npu riukonuse spisercss ATD;
oOpazoBanne AT® npu raukonIn3e uaeT myreM cyocTpatHoro gochopunnpoBaHus.
4.2. CpaBHHTE TITUKOJIN3 CO CIIMPTOBBIM OPOKEHUEM, YCTAHOBUTE CXOJICTBO U PA3ITUUHSL.

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

nuapes, KoUKy, MereopusM. C HeZJ0CTaTKOM KaKoro (pepMeHTa 3TO CBSI3aHO?
A. Amunassl. b, Caxapassl. B. Jlakrasel. [I'. Manbrasel. Jl. [TukoreHcuHTa3bl.
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3adanue 2. YacTh MOCTYNMUBIICH B OpraHU3M TJIOKO3bl OTKIIAJBIBACTCS B BHUJE TIMKOTEHA.
Kaxkoit ¢hepMeHT yuacTByeT B €ro CHHTe3e?

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

I'. a-1,4-I'muko3nnasa. . a-1,6-I'muko3uasa.

3aoanue 3. I'moko30-6-hochar — ocHOBHast akTuBHas ¢opma riaoko3bl. Kakol depmeHT
y4acTBYET B ee 00pa3zoBaHUU?

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

B. I'moko30-6-docdarasa.

I'. I'mroko30-1-pocharypununrpancdepasa.

. ®ocdormrokomyTasa.

3aoanue 4. B raukoiM3e UMEIOTCS PEaKIMH, PUBOISAIINE K 00pa30BaHUI0 MAKPOIPTHISCKHX
coeanHeHui. BbIOpHTE TaKyio peakuuio.

A. ®ochoIMOKCHAIIETOH <> TIIHMIepaIbAeTuI-3-pocdart.

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

B. IIupyBar <> nakrar.

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

J1. I'moko3a — 1imok030-6-docdar.

3aoanue 5. I3BeCTHO, YTO B IJIMKOJIM3E€ UMEIOTCS pEaKLUU, CONpPsLKEHHbIE ¢ cuHTe3oM AT
nyrem cyoctpatHoro docopunupoBanus. Haliure Takyro peakiuio:

A. T'mroko3a— TImok030-6-ocdar.

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

B. ®ochoanokcuanieTon <>riaumepaibaerui-3-hocdar.

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

J1. ®ocdoeHonmnupyBar — nUpyBart.

3adanue 6. B onHoi u3 peakumii rimkonusza oopasyercs HAJIHH'. Kakosa ero cyanba B
aHa’pOOHBIX YCIOBUIX?

A. YuacTByeT B IpEBpPALLEHUH MajlaTa B OKCAJIOALIETaT.

b. Ucnonp3yercs 1u1si BOCCTAHOBIIEHHS OKCAJIOALIETaTa.

B. SIBnsieTcss MICTOYHUKOM DIIEKTPOHOB M H' JuIst JpIXaTenbHOM Lemn.

I'. IIpeBpamiaer nupyBar B JIAKTAT.

J1. Mcnionb3yeTcst B cyOcTpaTHOM (GochOpUINpPOBAHUH.

OTBeThI K pelIeHNI0 3aJaHN I

Jna camonposepku ucxo0nozo ypoeHs 3HAHUIL:
1)1-5;2-B;3-A;4-T. 2)5,B, T.

JlabopaTopHasi padora (60 MUHYT)
HMHCTPpYKIUA K IPAKTHYECKOMY 3aHATHIO

Cnupmoeoe oposrcenue
CnupToBoe OpoxeHre — (PepMEHTATUBHBIN MPOIIECC paciaja IIIFOKO3bl ¢ 00pa30oBaHUEM ITHU-
JIOBOTO CIIUPTA U YTIIEKUCIIOTO ra3a:
CeH1206 — 2C2Hs0H + 2CO..
[Ipouecc rnukonmn3a u OpoKEHUE MPOTEKAIOT OJMHAKOBO 10 00pa30BaHuUs MUPOBHHOTPATHON
KHCJIOTHI C BBIJIEJICHUEM Teria u oOpa3zoBanrueM AByX MoJiekyd AT®. B aHa poOHBIX YCIOBUSIX O
JecTBrEeM ApOoxoKeBoil AekapOokcunassl (TIID) mupoBuHOTrpaHas KUCIOTa AEKapOOKCUIUPYETCS
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U MPEBPAIIAETCS B YKCYCHBIN allbJETU/l, KOTOPBI BOCCTAHABIMBACTCS B 3TWJIOBBIN CIIUPT MO ACH-
CTBUEM AJIKOTOJIbJAECTUAPOT €HA3HI.

Ilopsiooxk evinonnenuss pabomol

1. Ilpobupky Ha 1/3 3amoNHSAIOT pacTBOPOM APOXIKEH, JOTUBAIOT OBEPXY 5% pacTBOp IiIko-
KO3BI ¥ 3aKPBIBAIOT KOPKOBOM MPOOKOW CO CTEKIITHHOU TpyOKo#. Takoil OpoAMJIbHBIN amnmapar mo-
memaioT B tepmoctar npu 37°C nHa 30-50 MuHYT (B 3aBHUCHMOCTH OT AaKTUBHOCTH ()EPMEHTOB
nposxokeit). Korna B nmpouecce OposkeHust mMpon30iIeT HAKOIJICHHE Ta3a B BEpXHEH 4acTH Mpooup-
KH, IPOJICIIBIBAIOT KauecTBeHHbIE peakiuu Ha CO2 U crupT.

2. O6unapyxenue CO2, B 6poaunbhblii annapar HanuaroT 10% pactBop NaOH moutu no
KpaeB NPOOUPKU U, 3aKPbIB OTBEPCTUE OOJIBIINM NAJIBLIEM, [IEPEMELLIMBAIOT €€ COAEPKUMOE. YTiie-
KHCIIBIH ra3 MoromaeTcs MeI0ublo, Co3/1aBasi BAKYyM, U MaJlel] IPUCAChIBACTCS K OTBEPCTHUIO MPO-
OupKwu.

3. O6napyxeHue 3TunoBoro cnupra. CupT MOKHO OTKPBITH C TIOMOIIBIO pEaKlUy Moyde-
HUs Homodopma:

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

Jl7is 3TOro OK0J0 2—3 MII KUIKOCTH U3 OpOIMIBHOTO ammapaTta oT(QHUIBTPOBLIBAIOT B IMPO-
OUpKy, TOOABISAIOT HECKOIBKO Karenb 10% pacTBopa 1oza 10 MoIydeHus )KEJITOTO OKPAITHBAHUS U
HarpeBaroT, He JOBOJS /10 KUIEHUs, B TUIAMEHU CIIUPTOBKH. Uepe3 HEeKOTOpOe BpeMs OIlyIaeTcs
XapaKTepHBIN 3anmax Hogodopma.

BriBoAa:

Iloonucs npenooasamens:

10. TEMA: YT METABOJIM3MA MUPYBATA. IVTIOKOHEOTEHE3. ADPOBHBIN
PACIHA/ ITIOKO3BI IO KOHEYHBIX MPOJIYKTOB (CO2 M H20).
KOJWYECTBEHHOE ONPEJIEJEHME ITIOKO3bI B KPOBU

AKTYaJIbHOCTDH TeMbI

Nzyuatorcs ieHTpagbHbIE MyTH, 0OECTIEUnBAIONIME CBA3h aHA0OO0IM3Ma U KaTaboin3ma, IMyTH,
B KOTOpBIE BOBJICYEHBI OCHOBHBIE MUIIIEBbIE BEIECTBA (YIIeBOAbI, OenkH, Kupbl). [loHnmanue 3Ha-
YEeHUs [IEHTPATBHBIX METa0OIMYECKUX ITyTeH, a9pOOHBIX MPOIECCOB 0OMEHA TIFOKO3BI ISl JHEPTO-
o0ecriedeHrs KIETOK Pa3JIMYHBIX OPraHOB MO3BOJIAET MOHITh MEXAHU3MbI HApYyIIECHUS (YHKIUN
OTIENBFHBIX OPTaHOB M CHCTEM IPH TOPMOXKEHHH ITHX IPOIECCOB (THIOTIMKEMHYECKass KOMa,
uiemusi 1 UHGApKT MHUOKapaa U Ap.). B MeaumuHCKONW MpaKkTUKE HEKOTOPHIE MPOMEKYTOUHBIE
MPOAYKTHI ITHX ITYTeH WCTOIB3YIOTCS IS KOPPEKIUH METa0OIHMYECKUX HapyImeHWd (JIMMOHHAs
KHCJIO0Ta, HUKOTMHAMUJI, KOKapOOKCcHIIa3a, KOMIIOHEHTHI aJICHUIOBOM cucTeMsl 1 Jip.). Conepxanue
TITIOKO3BI B KPOBH — OCHOBHOW OMOXMUMHYECKHI TIOKa3aTelbh COCTOSHUS YTICBOJHOTO OOMEHa B
opranusMe. OTKJIOHEHUE €ro OT HOPMBI MIPOUCXOAUT NpH psaje 3abosneBanuil. Ha 3ansatun nzyda-
FOTCSl MEXaHHU3MBI TTOJIEPIKAHHUSI HOPMAITLHOTO YPOBHS TITIOKO3bI B KPOBH.

ean 3ansaTUs

3akpenuTh 3HaHUs 0 MyTax npeBpamieHus [IBK B kineTkax B 3aBUCHUMOCTH OT SHEPTETUUYECKO-
ro cTaryca U OCOOCHHOCTEH OKHUCIUTEIHHOTO METa0oM3Ma KIETOK, O TIIFOKOHEOTeHe3e KaK BaK-
HOM TIpoIlecce MOAIePKaHus YPOBHS TIIOKO3bI B KpoBH. CHOpMUPOBATH MPEICTABICHHIE O B3aMO-
CBSI3U IICHTPAJIBHBIX MyTel MeTabonu3Ma ¢ a’dpOOHBIM TIMKOIM30M. OBJIaIeTh TIIFOKO300KCH Ia3-
HBIM MCTOJJOM KOJIMYCCTBCHHOT'O OIMPCACIICHUS T''TFOKO3bI.
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TpeGoBaHusl K HCXOAHOMY YPOBHIO 3HAHM M

s nonnoco yceoenus memovl He0OOXOOUMO NOBMOPUMb U3
— OUO0Op2AHUYECKOU XUMUU:

"  peakIUu OKHCIUTEILHOTO JIeKapOOKCUIMPOBAHUS OL-KETOKHUCIIOT;

*  peakIuH albJ0JbHON KOHACHCALIUU;

* [IPUPOJAHBIE MAKPOIPIUUECKHUE ALMIIMPYIOIINE PEATEHTHI;
— OuonocuyecKou xumuu:

* TKaHEBOE JIbIXaHUE, CyOCTPAThl, MEXaHU3M;

*  [JIMKOJIM3,

*  OKHCJIHTENbHOE JekapookcmmpoBanue [1BK;

*  IMKJI TPUKAPOOHOBBIX KUCIIOT.

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

3aoanue 1. IlogoGepute Kk KaKI0My EpMEHTY COOTBETCTBYIOIIHMA KOEepMEHT:

1. HAJIHH" — neruaporenasa. A. OAJIL.

2. QH2 — nerugporenasa. B. T'em.

3. lluroxpoMokcuaasa. B. ®MH.

4. ManataeruaporeHasa. I'. Tem, Cu'.

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

3aoanue 2. YkaxuTe, B KAKUX PEaKLUUSAX INIMKOIN3a UCIOIb3YETCs, @ B KAKUX CUHTE3UPY-
erca AT®D:

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

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

5.T'n — rn-6-¢.

6. 1,3- IOI'K «> 3-OT'K.
7. ®p-1,6-bh «>3-OI'A + DJIA.

3aodanue 3. Yxkaxure, K KAKOMY KJIaCCy OTHOCATCS II€PEUUCIICHHbIE (PEPMEHTHI:

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

3. ®ochoppykTrokuHasa. B. JIura3sl.

4. ®ocdornuuepaTkuHasa. I'. Tpancdepassl.

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

6. Enomnasa. E. U3omepa3ssl.

7. IlupyBaTkuHa3a.

8. TpuozodochaTuzomepasza

3aoanue 4. 3aOMHUTE, YTO a3POOHBIN pacHa IIIFOKO3bl — 3TO MPOLECC MTOJTHOTO OKUCIECHUS
ee 10 CO2 u H20. On BkirOYaeT peakiuu a3poOHOM TUXOTOMHUHU (CpPaBHUTH C aHadpOOHOM) U 1o-
ClIeyIolIee OKHCIeHUE TUpyBaTa B 00IIEM MyTH KaTabosn3ma.

4.1. Hanumure peakiyu, KaTaau3upyeMble OTAEIbHBIMH (epMEHTaMH MHpPYBaTIETHApOTre-
HA3HOT'O KOMIUIEKCA.

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

a) HaIlMIINTE CyMMapHOE YPaBHEHHE OKUCIUTEIHHOTO JeKapOOKCUINPOBAHUS;

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

B) BCIIOMHHTE ompeseneHne kodhdunrerTa GochopuiMpoBaHus U paCCIYUTANTE €ro sl 3TO-
ro Ipolecca.
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3adanue 5. BCOMHUTE MOCIIENOBATENLHOCTh PEAKIIMI, COCTABISIONINX IUTPATHBIA ITUKII,
Ha3zBaHHE (HEPMEHTOB, KaTATU3UPYIOUINX ITH PEaKIUU, U UX KOPEPMEHTHI.

5.1. Mcnionp3yst cxeMy CBsi3u OOIIETO IMyTH KaTaboJu3Ma C LENbI0 TKAHEBOTO JIBIXaHUsI, TIPO-
ClIeIUTe MyTh BOJOPO/Ia OT OKUCIISIEMBIX CYOCTPAaTOB K KUCJIOpoAy U onieHUTe Bbixoa AT® st ot-
JEeNBHBIX PEaKIid U O0IIEro MyTH KaTaboyM3Ma B IEJIOM.

5.2. I[loacraBbTe B ypaBHEHUE COOTBETCTBYIOIINE KOAPDUITUEHTHI:

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

[ns sToro:

a) HaAAUTE HA CXEMe CBSI3M OOINEro MyTH KaTtaboiu3Ma C LENbl0 TKAaHEBOTO ABIXaHHUS Peak-
IIUH, B KOTOPBIX MPOUCXOJHUT JIEKapOOKCHIMPOBAHKE, BBITUIINTE HA3BAaHHUS META00JINTOB, KOTOPBIE
IeKapOOKCHIMPYIOTCS;

0) HaliIuTe HA CXeMe PEeaKIMH JCTHIPUPOBAHUS M BBINUIINTE HA3BAHH IEPBUYHBIX TOHOPOB
BOJIOPO/IA;

B) HalJMTE Ha CXEME KOMITOHEHTHI JIBIXaTeIbHOM ENH, Ha KOTOPBIE TOCTYNAaeT BOJOPO OT
NEPBUYHBIX JOHOPOB;

T) paccTaBbTe KOO(PPHUIUEHTHI B ypaBHEHUH.

Hpaeuﬂbnocmb pemenuﬁ npoeepsvnie, conocmaeue Ux ¢ omeeniamu.

Bonpocs! nu1s1 06cyxneHust

1. Tupysar kak neHTpanbHbId MeTtabonut. [lytu mpespamenus [IBK B 3aBucumoctu ot
HHEPreTUIECKOTO CTaTyca U 0COOCHHOCTEH OKMUCIUTENLHOTO METa00IM3Ma KIIETOK.

2. BoccraHoBneHue nupyBara B JakTaT (peakuus, uzodepmentsl JI/II', Ha3HaueHue peak-
uuit), uuka Kopu. YTunuzanus gakraTta KI€TKaMH.

3. I'mokoHeoreHe3 (Ha3Ha4yeHUE, CyOCTPAThl, KIIOUEBbIE PEAKIUU U (PEPMEHTHI, PErysius,
SHEPro3aTparthl).

4. AnpobHoe okucienue rimoko3sl 10 CO2 u H20 (sTamsl, conpsbkeHne ¢ MpoieccoM OKHC-
auTeNnbHOro QochopunupoBanus, 3HepreTuka). UenHouHble MEXaHU3MBbI TPAHCIIOPTA [UTOILIA3Ma-
tyeckoro HAJ[H'H* B Mutoxonapuro.

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

3agaHus AJ151 CAMOCTOSITEILHOM PadoThI

3aoanue 1. Beiyuure:

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

0) (hepMeHTHI TTIOKOHEOTeHe3a (00paTUTh, BHUMaHUE Ha KITF0UeBbIe (DepMEHTHI);
B) OCHOBHBIE CyOCTpaThl M ITyTH WX BKJIFOUYEHUS B TIIFOKOHEOTCHE3.

3aoanue 2. OOpa3oBaBIIMICS B CKEJIETHBIX MBIIIIAX JIAKTAT Hapsany ¢ auddysueil B KpoBb
OKHUCJIIETCS B CaMMX MMOIUTaX B a’pOOHBIX YCIOBUSAX. YKaXXHUTE 3Tallbl OKHCIEHUS JaKTaTa U
SHEepreTUUecKuii 6asaHc 3Toro nporecca.

HpCIGMJleOCmb pemeﬂuﬁ npoeeponie, conocmaeue ux ¢ omeemamul.
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IIpoBepbTe Bamm 3HaHUA (CAMOKOHTPOJIb YCBOCHUS TEMbI)

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

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

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

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

2. zonurpar + HAJI" — a-kerormyrapar + CO2 + HAJTHH".

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

4. ®ymapar + H20 <> manar.

A. ®dymaparruaparasa. b. Ilutparcunrasza.

B. Cykmuaun-KoA-cunrerasa. I'. U3ouuTparaeruaporeHasa.

3aoanue 3. I'moxoHeoreHe3 — (epPMEHTATUBHBIM MPOIECC, UMEIOIINNA HEOOpaTUMBIE peak-
1. Beibepure hepMeHT, y4acTBYIOIIMIA B OJTHON M3 HUX:

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

I'. [lupyBarnerugporenasa.  Jl. IlupyBataekapOokcunasa.

3aoanue 4. B obpa3oBanuu anetwin-KoA u3 nupyBara ydyacTBYeT MyJIbTH(QEPMEHTHBIH KOM-
iekc. Beibepute kohepMeHThl, HEOOXOUMBbIE [T PA0OThI ITOr0 KOMILJIEKCa:

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

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

. ®AJI, HS-KoA, TII®, HAT".

3aoanue 5. B rioKoHeoreHese UMEITCsl HeoOpaTUMble peaklinu. BeiOepure U3 nepedncien-
HBIX HEOOPaTUMYIO:

A. ®pykT0o30-6-pochat — rioko30-6-ocdar.

b. 2-®ocdornunepar — 3-hochornurepar.

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

. ®ocdoauorcuaneTon — rimmnepatbaerua-3-gocadar.

3aoanue 6. B mporecce cUHTE3a INIOKO3bl M3 MUpyBaTa 3aTpayuBaercs 3Heprus. CKOJIbKO

Mosiert AT® HeoOX0auMO 1715t STOTO META0OTUIECKOTO YTH?
A. 2 ATO. b. 4 ATO. B. 6 ATO. I'.5ATO. .7 ATO.

OTBeThI K pelIeHNI0 3aJaHN I

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

Jlna camocmoamenvuoii pabomot: 2 — 15 ATO.

JlabopaTopHasi padora (60 MUHYT)
HNHCcTpyKIUS K NPAKTHYECKOMY 3aHITHIO
Konuuecmeennoe onpedenenue nupoeuHozpaoHoil KUCI0Mbl 8 MOYe
[TupoBHHOTpaIHAS KUCIOTAa — OJUH U3 MPOMEKYTOUHBIX MPOIYKTOB YTIIEBOJIHOTO OOMEHA.
B aHa’poOHBIX yCIIOBUSAX (TUIIOKCHSI) MUPOBUHOTPAIHAs KUCIOTa BOCCTAHABIUBAETCS B JIAKTaT.
B a3po0HBIX yCIOBHSIX MHUPOBHHOTPAIHAS KHCIOTA TOJ BIUSHUEM MHUPYBATACTHAPOTEHA3HOTO
komiuiekca (kodepmentsl: TIID, nmunoesas kuciaora B Buje amuaa, KoA-SH, HAJTY, ®AJ) B pe-
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3yJIbTaTe OKUCIUTEIHLHOTO JeKapOOKCUITUPOBAHUS TIpeBpaIiaercs B anetui-KoA, KOTOphIil B IIUKIIE
Kpe6ca oxucnsercs 1o CO2 u H0.

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

Ilpunyun memooa. IlupoBUHOTpagHAs KHUCJIOTA, B3aUMOJCHCTBYS C 2,4-THUHUTPOEHUII-
THIPA3WHOM B INEJIOYHOU cpene, oopasyer 2,4-TMHUTPO()EHUNTHIPA3OHBI THPOBUHOTPATHON KHC-
JIOTHI JKENITO-OPaHKEBOrO 1[BETa, MHTEHCUBHOCTh OKpAIIMBAHHS KOTOPBIX MPOMOPIMOHATbHA KOH-
LEHTPAMU TUPOBUHOTPAJHONU KUCIIOTHI.

Xoo pabomwi. bepyT 2 npoOupku: B KOHTposibHYI0 HanmuBatoT 1 mia H2O, a B ombITHYIO —
1 M1 Moum. 3arem B 00e mpobupku nprwmBatoT 1o 0,5 mi 2,4-mTuHUTPOGESHIITHIPA3HHOBOTO p-pa U
octapistoT Ha 20 MUH IpU KOMHATHOM TeMmrieparype. [locie 3Toro B kaxayro npoOupky 100aBis-
10T 110 5 M1 0,41 NaOH u gyepe3 10 MUH KOJIOPUMETPUPYIOT ONBITHYIO TPOOY MPOTUB KOHTPOIBHOM
poObI Ha peaKTUBHI (KIOBETHI 10 MM), C 3€JI€HBIM CBETODUIBTPOM.

Pacuer npoBoAAT 1Mo roToBOMY KaIMOpoBOYHOMY Tpaduky. HaliieHHyt0 BeIMYMHY YMHOXa-
10T Ha cyTouHbIi nuype3 (1500 mu ans myxkuud #1200 Mt U1st )KEHIIMH) U TOTY4YaloT CoJlep:KaHue
MUPOBUHOTPAJHON KHCIOTBI B cyTrouHoil Moue. Koadpoumment nepecuera B enmuuinsr CU
(Mxmonb/cyT) — 11,4,
Pe3yabTaTni: D=
Pacuér:

0,5

Knunuko-ouaenocmuueckoe 3Haue-
Hue. [lpu aBUTaMHHO3€ U T'MIIOBUTaMHHO3€ Bi
B KpOBH M JIPYT'HX TKaHJIX, 0COOCHHO B MO3TE,
HaKaIIMBAETCs OOJBINOE KOJUYECTBO NMUPOBH- 03
HOTPaJHON KHUCIIOTHl U YBEJIUYMBAETCS €€ BBI-
nenenue ¢ Mmouoi. ConeprkaHue 3TOM KUCIOTHL 0,2
B KPOBM BO3pacTaeT IpHU caxapHoOM aualere,
CeP/ICYHON HE/IOCTATOYHOCTH, TMICPOYHKUMU g
runoduszapHo-aapeHanoBoi cuctemsl. Konnue-
CTBO INHUPOBHHOIPATHONW KHCIOTHI YBEIMYMBA-

04

0
€TCs II0CJIE BBEICHUS HEKOTOPBIX JIEKAPCTB — '10 = | 35””44
KaM(l)OpBI, CTPpUXHHHA, aIpCHaJInHAa. HpI/I
HApKO3€ COACPIKAHUC 9TOM KHUCIOTHI B KpOBH KanuGpoBouHBIi rpad)uK 3aBUCHMOCTH BEIMYHHBI ONITHIECKOM
mwioTHOCTH pacTBopa (D) ot konuentparmu I1BK B npoGe
CHMIKACTCH.
BoiBoa:

Iloonucey npenooasamens:

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

AKTYaJIbHOCTDb TeMbl

[TenTozodocdarueiii myts (IIDPI1) U TIIOKYPOHOBBINA MyTh OOMEHA TIFOKO3bI HE MPUBOAST K
curre3y AT®. OHH BBINOIHSIOT ClIeAyIoNre TiaBHbie GpyHKmu: 1) obpasosanne HAJIOHH' st
BoccTaHOBUTENbHBIX cUHTE30B (IIDII); 2) obecneuenne pruO030ii CHHTE3a HYKIEOTHAOB U HYKJIEH-
HOBBIX kHchoT (IIDII); 3) oOpazoBaHMe IIIIOKYPOHOBOM KMCIIOTHI JJIsi CHHTE3a TeTepoIuincaxapu-
JIOB COEMHUTENBHON TKAaHU U JAETOKCHKALMK MPOAYKTOB MeTaboJM3Ma U KCEHOOMOTHKOB (dyxe-
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POIHBIX BELIECTB) B MEYEHM IYTEM MX CBS3bIBAHUS U BBIBEICHUS B BHUJIE TJIIOKYPOHUIOB (IJIIOKY-
POHOBBIH ITYTh).

Henocrarounocts psaa ¢pepmentoB I1PII — mpuunza remonusa 3puTponuToB. ToT ¢axT,
YTO aCKOPOMHOBAs KUCJIOTAa — HE3aMEHHUMBbII KOMIOHEHT MUIIN Y MOPCKUX CBUHOK U IPUMATOB (B
TOM YHCIIC U YEJIOBEKA), OOBACHSIETCA OTCYTCTBHEM OIHOTO M3 ()EPMEHTOB CHHTE3a ATOTO BUTAMMU-
Ha U3 TYJIOHOBOU KUCIOTHI (y OOJIBIIMHCTBA IPYTUX MJIICKOMUTAIOIINX OH €CTh).

3HaHre 0coOeHHOCTEH 0OMEHa 3TaHOJIa B OpraHU3Me HEOOXO0IUMO ISl IOHUMaHUS MTaTOTeHe-
3a aJIKOroJIn3Ma U OCHOBHBIX MOJXOJIOB K €r0 Tepanuu.

KoHueHnTpanus riitoko3sl B KPOBU NOJIEPKUBAETCS HA IOCTOSSHHOM YPOBHE U HaXOJUTCS IO
CTPOrMM FOPMOHAJIBHBIM KOHTPOJIEM. B CBA3M ¢ 3TUM MaTOJOTHYECKHE U3MEHEHHS CO CTOPOHBI S H-
JOKPUHHOM CHUCTEMBI HEPEIKO COIIPOBOXK/IAIOTCS HAPYIIEHUEM U YriIeBOJHOro ooMeHa. Tak, Helo-
CTaTOK MHCYJIWHA MPUBOAMUT K TUIIEPIIIMKEMUH U CaXapHOMY Tuabery.

ean 3ansaTus

ChopmupoBaTh mpeacTaBieHUEe O 3HAYCHUU MEHTO030(0C(ATHOTO U TIFOKYPOHOBOTO ITyTEH
MIPEeBpALICHUS TIIOKO3bl; U3YUYUTh METabO0IM3M 3TaHOJA; YCBOUTH POJIb TOPMOHAIBLHON peryisiuu
oOMeHa yTIIeBOJIOB B MOJJIEPKaHUU KOHIICHTPAIUU TIFOKO3BI B KPOBH JJIsI YMEHUSI HHTEPIPETUPO-
BaTh XapakTep OMOXMMUYECKUX HAPYIICHU Y OOJIbHBIX MIPH MAaTOJIOTUU YTIIEBOJHOTO OOMEHA.

TpeboBanus K HCXOJHOMY YPOBHIO 3HAHUIA

ﬂﬂ}l NOJIHO2O0 YCBOCHUs meMbl Heobx00UMo nosemopums u3.

— OuoopzanuyvecKoil Xumuu:

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

" pCakuuu aHLﬂOHLHOﬁ KOHJACHCaAluH,

— HOpMANbHOU u3uonozuu:

*  HEWpPOrOpMOHAIBHBIE MEXAaHU3MBI PETYIAINN YTIIIEBOIHOTO OOMEHA.

JlJ1s1 IpoBepKYU MCXOAHOI0 YPOBHS 3HAHWI BBINOJHUTE cJIeAylollee 3aJaHue:

3aoanue 1. Hanumurte Ha3BaHUS YTJIEBOOB MO/ COOTBETCTBYIOIIUMHU (POPMYIIaMu:

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

HpaeuﬂbHocmb PeUuleHus nposepobnie, COnocmasue €co ¢ oneemom.

Bonpocsl 1151 00cyxka1eHus

1. Ilenro3odocdarHblii myTh (CyOKJIeTOUHAs JOKaIM3alMs, ITalbl, KIOYeBble (EPMEHTHI,
MeTa0O0JIUTHI, OMOJIOTUYECKAS POJTb).

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

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

4. Perymsnus comepikaHUs TIIFOKO3BI B KPOBU. MEXaHHM3MBI PETYISTOPHOTO ACUCTBUS TOP-
MOHOB (MHCYJIMH, aipeHAJIHH, TJIOKAaroH, INIIOKOKOPTUKOUIBI U JIp. ).
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Jluteparypa aJisi HOATOTOBKH

OcHoBHas1
1. bBuonoeuueckaa xmmus / B. K. KyxTa [u np.]. Mocksa : biHoM ; Musck : Acap, 2008. C. 182-192
2. Buonoecuueckas xumus / A. J1. Taranoswd [1 ap.]. MusCk : Bem. mk., 2013. C. 142-162.
3. Koncnexm nexkuuit.

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

Sanaﬂnﬂ JUIS1 CAMOCTOATEIbHOM paﬁoTbl

3adanue 1. PaccMOTpUTE peakiyuu, COCTaBISFOIIMEe OKucauTenbhbIi dtamn [IDI1. O6parute BHU-
MaHH€E Ha TO, YTO B JIBYX PEAKLHSX JCTHAPUPOBAHMS B KauecTBe KodepMenTa ucnonbzyercs HAJID™,

1.1. BCIOMHUTE M YKQXUTE CXOACTBO U pasiuuusa B CTpykType u pynkuusx HAJTHH' u
HAI®HH".

1.2. 3annomHuure:

a) oTauuus HeokucmuTenbHoro dTama [1DII ot okucnuTenbHOTO ((hepMEHTHI, KOQEPMEHTHI,
oOpatuMocTh peakuuii). OOpaTuTe BHUMaHUE Ha 3HAYCHHE OKUCIUTEIHbHOM W HEOKHCIUTEIbHOM
yactu [1DII;

0) naubonee aktuBHO [IDII nmporekaer B ne4eHU, )KUPOBOIM TKAHU, JTAKTUPYIOIIEH MOJIOYHOM
Kelese, Kope HaAIOYSYHUKOB, TTOJIOBBIX JKeJIe3aX, dPUTPOIIUTAX, MaKpodarax.

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

1.3. OGparuTe BHUMaHKE HA TO, YTO OKUCIUTEIBHBINA IyTh OOpa30BaHMs MEHTO3 U IYTh TIpe-
BpAIllEHUs TEHTO3 B T€KCO3bl (HEOKUCIUTENbHBIN) BMECTE COCTABISIOT LUKINYECKUI MPOIEcC —
neHTo30(ochaTHBI UK, KOTOPEIH (DYHKIMOHUPYET, TIO-BHIAMOMY, TOJIHKO B JKUPOBON TKAHH.
Brryuute cymmapHoe ypaBHeHHE neHTO30(hochaTHOro Mukia. Hanummure creXxuoMeTpruieckue Ko-
3¢ GUIMEHTSHI TS TPEBPALICHIS:

? IlenTo30-5-pochar ——— > ? mnok030-6-pocdar.

3aoanue 2. O3HaKOMBTECh CO CXEMOW TIIOKYPOHOBOIO MyTH oOMeHa yrieBoJioB. OTMeThTe
U1 ce0sl rI1aBHbIE IPOMEKYTOUHBIE METAOOIUTHI 3TOrO MyTH.

2.1. Ymeiite 0OBACHUTH POJIb TIIOKYPOHOBOTO MyTH JJIs MEeYeHU U (uOpoOIacToB, OTBETHTE
Ha BOIIPOC: KaKH€ U3 MPUBEAECHHBIX YTBEPXKJIECHUHN O TIIIOKYPOHOBOM ITyTH OOMEHA IJIFOKO3bI SIBJIS-
IOTCSI CTIpaBeIUBBIMU?

A. ObecnieunBaeT noTpeOHOCTH renatouToB B Y JID-TI0KYpOHOBOM KUCIIOTE JUIsl peakui
00e3BpeKuBaHMs OMIIMpyOrHa, CTEPOHJIOB, JIEKAPCTBEHHBIX BEIIECTB U KCEHOOMOTHKOB.

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

B. DTO ncTOYHUK I'yTOHOBOM KHMCIIOTHI AJIsi CHHTE3a aCKOPOMHOBOM KUCIIOTHI Y OOJBIINHCTBA
KHUBOTHBIX.

I'. D10 MOMOJHUTENBHBIN IYTh CUHTE3a MTEHTO3.

J1. BeInosHseT sHepreTHYecKyto QyHKIHIO.

2.2. Pa3bepurech, B ueM OyieT MPOSIBIATHCA HEIOCTATOYHOCTH (hepMEHTA, TPEBPAIIAOIIETO
L-kcunynosy B D-kcunyno3sy.

3aoanue 3. PaccMOTpUTE OCHOBHOM MyTh METAa0O0JIM3Ma ATUIOBOTO CIIUPTA. 3allOMHUTE, YTO
MeTabonu3M 3TaHosa Ha 90% mpOUCXOIUT B MEYEHH, TOITOMY IMPH JHOO0N MaTOJIOTUU, COIIPOBOXK-
naroneiicst HapyleHueM (QYHKIIMY NeYeHH, HaOI0AaeTCsl CHUKEHUE TOJIEPAHTHOCTH K aJIKOTOJIIO.

3.1. Tnst oxkucnenus 50 T sraHona TpebGyercs Takoe ke konuuectBo HAJ, kak u s OKuc-
nenuns 200 r rroko3sl. [IprdyemM oOMeH 3TaHoIa OCYIIECTBISIETCS 3HAUUTEIIBHO OBICTpEE, YeM OKH C-
JIEHUE TJTFOKO3bl. YUYHUTHIBAs 3TY HHPOPMAIUIO, OTBETHTE Ha BOMIPOCHI:

a) KaK U3MEHUTCS [P npueMe ajkorois ornomenre HAJJHH® /HAJ[' B kieTkax nedenn?

0) KaKk U3MEHHUTCS B 3TUX YCIOBHIX KOHLIEHTPAIMS MUPYBaTa U JIAKTaTa B KJIETKaxX MeueHu?
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OTBeT MOATBEPAUTE COOTBETCTBYIOLIEH pEeaKIUEH.

3.2. Onennre mpaBUIBLHOCTH (Ppaspl: MpH TpPUEME AIKOTOJII OTMEYACTCS THUIOTIHKEMHUS,
IIOTOMY YTO B 3TUX YCJOBHUSX B KJIETKaxX IMEYCHHU CHIDKACTCS KOHIICHTpAIUs MUPyBaTa, YTo MpH-
BOJMT K CHIDKEHHIO CKOPOCTH TJIFOKOHEOT€HE3a, SBIISIOMIETOCS OJHUM M3 UCTOYHUKOB TIIOKO3HI B

KpPOBH.

3aoanue 4. 3anoaHuTe TAONMIy, 00OOMIAONIYIO CBEJICHUS O BIUSHUU TOPMOHOB Ha OOMEH
YTIICBOJIOB, BHIOMpAs IPABWIIBHBIC BAPUAHTHI OTBETOB U3 NMIPUBEACHHBIX HUXKE.

FOpMOHﬂJ’[LHaﬂ Peryjsiuus KOHUCHTPAIIUH IVIIOKO3bI B KPOBHA

Mecto Xumuueckasi Bumsinne
HasBanue cHHTe3a pHpoIa Tkanu- BiiusiHue HA MPOLECCHI HA KOHIEHTP.
TOpMOHA pup MUIIEHHU 00MeHa yrjieBo/I0B IJIIOKO3bI
TOpMOHA TOpMOHA
B KpPOBH
HNHcynun
AnpeHanuH
I'mrokaron
Koptuszon

*  DTH TOPMOHBI CHHTE3UPYIOTCS:

— O-KJIETKaMH OCTpOBKOB JlaHrepranca noaxesny104Hoi xenessl;

— KJIETKaMH KOPKOBOTO CJIOSl HAJIIOYEUYHHKOB;

— KJIETKaMH MO3IOBOTI'O CJIOSl Ha/IMOYEYHUKOB;

— B-kieTkaMu OCTPOBKOB JlaHTepranca moHKeITyI09HON KeIe3hl.

* Jlo XMMHYECKOH NpHpoJIe MPEACTABIAIOT COOOM: OENOK; MONUIIENTH]; IPOU3BOAHOE TUPO-
3UHa; CTEPOU/I.

TxaHU-MUIIEHU JUIsl 5TUX TOPMOHOB: IIeU€Hb; MbIIIIEYHAsl TKaHb (IJ1aJKasi, MONepeyHO-110JI0-
catasl); KUpOBasi TKaHb.

» KoHUeHTpanus MI0KO3bl B KPOBU 3aBUCUT OT CKOPOCTH CIEAYIOLIUX IPOLECCOB: MOCTYI-
JICHHE TJIIOKO3bl M3 KUIIEYHUKA B KPOBb; CHHTE3 IJIMKOI€HA; MOOWJIM3AlLUs TJIMKOIeHA;
[JIFOKOHEOT€HE3; MOCTYIIJIEHUE IIIFOKO3bI U3 KPOBU B KJIIETKHU.

4.1. 3anoMHHTE KOHLEHTPALMIO TJIIOKO3bl B IUIa3Me (CBIBOPOTKE) KpPOBU B HOpPME —

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

4.2. Ilonbepute COOTBETCTBYIOIIME MTaphl TOPMOH — MEXaHHU3M JEHCTBHUS:

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

A. AKTuBalMs aJeHUIATIMKIA3bl — MOBBIIEHHE YPOBHSI UAM® B kiet-
K€ — aKTHUBallMs IPOTEMHKUHA3bl A — docopunrpoBanue GepMEHTOB,
YYaCTBYIOIIUX B OOMEHE TJIFOKO3bI, 1 I3MEHEHHE UX aKTUBHOCTH.

b. Yckopenue TpaHcmopTa TIrOKO3bl Uepe3 MeMOpPaHbI KIIETOK-MUIIICHEH,
aktuBanus GochoaudcTepassl U CHIKEHUE YpOoBHS TAMO B KIeTKe.

B. Unaykuust cuaTe3a (hepMEeHTOB HA TEHETUYECKOM YPOBHE.

HpCIGMJleOCmb pemeﬂuﬁ npoeeponie, conocmaesue ux ¢ omeemamul.

IIpoBepbTe Bamu 3HaHUS (CAMOKOHTPOJIb YCBOEHHSI TeMbI)

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

3aoanue 2. TlpuMeHeHHE HEKOTOPHIX JIGKAPCTBEHHBIX MPEMapaToB MOXKET BBI3BATh T'E€MOJH3
SPUTPOLIUTOB, CHIDKEHUE CO/IEPKaHUSI TEMOTJIO0MHA B KPOBH, JKENTYXY (JIeKapCTBEHHAs! TeMOJIUTH-
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yeckasi aHeMus1). [IpuunHON sABIIs€TCA HApyLIEHUE B 3PUTPOLUTAX PEAKIIMM BOCCTAHOBIICHUS AU-
Cynb(puIHON (HOPMBI IIIyTaTUOHA B CYIbQTIUIPUIBHYIO:

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

Boccranosnennsiii  riyratioH (I'-SH) — HeoOxoaumblil (akTop Aisi BOCCTaHOBICHHUS
SH-rpynn B remoryioOuHe, noajaepx’aHus HOPMaIbHOW (HOPMBI SPUTPOLIUTOB, CTAOMIIN3ALUM KIle-
TOYHON MeMOpaHsl U T. 1. HemocraTounas akTHBHOCTH Kakux (epmeHToB [IDIT MoxeT OBITH MIpH-
YUHOI 3a00neBaHus?

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

3aoanue 4. Y 601bHOTO XpOHUYECKHI renaTUT ¢ MpU3HAKaMU TIEYEHOYHON HEJOCTATOYHOCTH.
Ha npueme y Bpaua oH cripaliynBaer, Kak 4acTO MOXKET YHNOTpeOJATh CHUPTHbIE HAUTKU. YTO OBl
BbI TOCOBETOBaIHN O00bHOMY? OOGOCHYITE CBOM OTBET.

3aodanue 5. Kodpenn unrnéupyer 3',5'-bocdommuscrepasy, npespamaronyro tAM® B AM®.
Kakoii u3 nepeunciennsix 3¢ HekToB OyaeT HaOMI0AaThCA Mocie BO3ACHCTBUS KopernHa?

A. CHUXCHHE aKTUBHOCTH MPOTCHHKMHA3BI A B TICUYCHHU.

b. CHmxeHue akTUBHOCTH MPOTEMHKUHA3BI A B MBIIIIIIAX.

B. [ToBbIleHNE aKTHBHOCTH MTUPYBATKUHA3EI B IICUCHHU.

I'. CHMKeHUE aKTUBHOCTHU TJIMKOTEHCUHTA3bI B TICUCHH.

3aoanue 6. bormpHOM caxapHbIM 1Ua0ETOM MOCIE UHBEKIIMA UHCYJIHMHA HE CMOT CBOEBPEMEHHO
noectb. Ha paboTe ero coctosiHMe pe3ko yXyAlMIock. Bpau ckopoil momory npu 0oCMOTpe OTMEYaeT
0ecrokoiicTBO OOJBHOr0, OJMIEAHOCTh U BIAKHOCTh KOXKHBIX TMOKPOBOB, YTHETEHHE pedIIeKCOB. Ypo-
BEHbB TJTFOKO3BI B KPOBU COCTABIISIET 2,8 MMOJIB/J. UTO ciieryeT CpOYHO BBECTH ATOMY TAITUEHTY?

A. Anpenanmus.  b. ['moko3y. B. UucynuH. I'. HurpornuuepuH.

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

OTBeThI K pelIeHNI0 3aJaHN I

Jna camonposepku ucxo0no2o ypoensa 3Hanuil:
1. 1. T'mroko3a. 2.Tanakro3a. 3. I'mokypoHoBas kuciota. 4. Pubosa.

na camocmoamenvnoii padomoi:
21— (A, b, B, I'). 3.1 — a) yBenuuuTcs; 6) MUpyBaT CHUXKACTCSI, JIAKTAT HAPACTALT.
3.2—Bepuo. 42— (1—B;2—A;3—Bb,B).

JlabopaTopHasi padora (60 MUHYT)
HNHCTPpYKIUA K IPAKTHYECKOMY 3aHATHIO

Onpedenenue Konyenmpayuu 27110K03bl 8 Cbl8OPOMKe Kposu (hepmeHmamusHbIM MEMooom
Ipunyun memooa. MeToJ] OCHOBaH Ha CIEIYIOUMX (EPMEHTATUBHBIX PEAKIIHIX:

I'moko3a + H.O + O3 —— > ['mokoHonaktoH + H20»
T'nioxo3ookcuoaza
H20; + 4-amunoanTHIHMPHH + (heHO —  » XunouumuH + 4H,0
Ilepokcuoasza
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OO0pazyromuiics MPOaYyKT UMEET PO30BYIO OKpacKy. MIHTEHCHBHOCTh OKPAacKU MPSIMO TMPO-
MOPLHOHANIbHA KOHIICHTPAIMH TJTIOKO3bI U U3MepsieTcsl JOTOMETPUUYECKH.

Xo0 pabomvi. benku CBHIBOPOTKH KPOBH OCAXIAIOT JCTPOTEHHU3HPYIOIIUM PEareHTOM.
['mroko3y onpenensoT B HA0CATOUHOM KUIKOCTH 1ocie ueHTpudyrupoanus. PeakTuBbl 106aB-
JIAIOT IO CHEAYIOUIEN CXEME:

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

[TepememmBatot u neHTpudyrupyot npu 3000 06/mMuH B TeueHue 15 MunyT
B cyxue npobupku BHOCST:
HanocanouyHast )KUIKOCTH 0,2 0,2
Pabounii pactBop GepmMeHTOB 2,0 2,0
[lepememnBaroT U UHKYOUPYIOT peakuoHHyto cMech 10 mun ripu 37°C unu
30 MUH NIpU KOMHATHOM TeMIEpaType

[To okOHYaHWHM HWHKYOAIlMH H3MEPSIIOT ONTHYCCKYIO IUIOTHOCTh ONBITHOM M CTaHIAPTHOM
po6 Ha ®OK (muna BoHb! 490-540 HM) B KIOBETaX C TONIIMHON CJI0S 5 MM MIPOTHUB KOHTPOJIS.

Koutpoasnas npo6a conepxut 0,2 M1 nqenporenHu3upyromero pactsopa u 2,0 mi pabdo-
4yero pactBopa ¢pepmMeHToB. KOHTpoIbHYI0 MpoOy MOXKHO FOTOBUTH OJJHY Ha TPYIIILY.

PacueT npousBoadar no popmyne:
Con. = Eon. * Cer. / Eer,
rae Con. — KOHIEHTpAIUS TJIFOKO3bI B KPOBU (MMOJIB/N); Cer. — KOHIIEHTpAIUs TIIOKO3BI B
CTaHJIapTHOM pacTBope (5,55 MMonb/n); Eon. — SKCTUHKINSA OMBITHOU MPOObI; Ecr. — SKCTUHKIINSA
CTaHJIapTHON IPOOBHI.

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

MMOJIB/T, B CHUHHOMO3TOBOH JKUIKOCTH — OKOJIO 2,78—3,89 MMOJIB/II.

KninHuko-n1MarHocTuueckoe 3Ha4Y€HHUE. YBEIUUYEHUE COJEpKaHUS TIIIOKO3bl B
KpoBHU (TUNEPTIUKEMHs) HAOII0IaeTCs MPU CaXapHOM JUa0eTe, OCTPOM MaHKpeaTUTe, MaHKpeaTh-
YeCKUX IIUPPOo3ax, SIMOIMOHAIBHBIX CTpeccax, mocie 3(pupHOro HapKo3a, OOMIBHOTO MpUeMa yriie-
BOJIOB C THIIEH, a TaK)Ke MPH MOBBIIIICHUU TOPMOHAIILHON aKTUBHOCTH Psijia Keje3 (IIUTOBUTHOM,
runodusa, KOPKOBOTO U MO3TOBOTO CIIOSI HA/IMOYEYHUKOB).

CHmKeHne ypOBHSI TTIOKO3bI B KPOBH (THIIOTIIMKEMHS) BCTPEUAETCS TIPH MOPAKEHUN TTApEeH-
XUMBI TIEYCHH, HAPYIICHUN (DepMEHTATUBHON aKTUBHOCTH MPH pacrajie TIIMKOTeHa; HeTOCTaTOYHON
(GYHKIMH MIATOBUIHON KeJIe3bl, HaIMOYeYHUKOB, TUTO(HU3a; TTePEAO3UPOBKE MHCYINHA TIPH JIeUe-
HUU CaXxapHOTro JuadeTa, HapyIIeHUH BCAaChIBaHUS YTIIEBOIOB, OTpaBieHHIX Gochopom, OeH30I0M,
xJ10po(hOpMOM, TIPU HEIOCTATKE MPUEMA C MUIIEH YTIeBOI0B, MOCe OOJBIINX MOTEPh KPOBHU.

BriBOI:

Iloonucsy npenooasamens:
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12. TEMA: HEPEUEHB BOITPOCOB JJIS IIOAI'OTOBKH K KOJIVIOKBUYMY
IO TEMAM: «BBEAEHUWE B METABOJIU3M, HEHTPAJIBHBIE
METABOJIMYECKHUE IIYTHU, BUOJIOI'MYECKOE OKUCJIEHME,
OKHCJIMTEJBHOE ®OCP®OPUJINPOBAHUE, OBMEH YIVIEBOJOB»

1. Merabonu3Mm. [lonstie o kataboauszme (IPUBECTH MPUMEPHI) U 00 aHabomu3Me (MPUBECTH
MIPUMEPHI), PA3INuUs U CBSI3b MEXKIy HHUMH Ha YpOBHE CyOCTpara, BOCCTAHOBICHHBIX KO(EpMEH-
TOB, SHEPTUU U PETYIATOPOB OOMEHA.

2. Buger merabonmuueckux mytei. [loHsATHE O MMHEHHBIX M IUKIMYECKUX IMYTSIX METadomM3Ma
(TpUBECTH TIPUMEPHI), O KITFOUEBBIX (PETyIsATOPHBIX ) hepMeHTax. LleHTpanbHbIe ITyTH MeTaboIM3Ma.

3. AzleHuoBas cucTemMa, €€ KOMIIOHEHTBI, poiib B KieTke. CriocoOs! cuuTe3a AT® B KIeTke U
crocoObl ee Tuaponusa. IlepeurcnuTh peakiuu U MpoIecChl, COMpsbKeHHbIe ¢ ruaponu3om ATO.
WX ponb aJis KIETOK U OPraHru3MOB.

4. OxucnurenbHoe aekapookcunupoBanue [IBK. [louemy mporecc OKHCIUTENBHOTO Jie-
Kap-OOKCHJIMPOBAHUS MUPYBaTa HA3bIBAIOT IEHTPAIHHBIM META0OJIMYECKUM MyTeM (IMIOKAKHUTE
Ha cxeme karabonu3ma)? Hamucath cyMMapHO€ ypaBHEHHUE U PEaKIUU OKUCIUTEIBHOTO JeKap-
OOKCHUIUpOBaHUs THUpyBaTa. YKa3aTh (PEpMEHTHI U KOPEPMEHTHI MUPYBATICTHUIPOTCHA3ZHOTO
Komruiekca. Kakue BUTaMHHBI y4acTBYIOT B 3TOM Impoiecce? Uto mpousoiaér npu neuuure
3TUX BUTAaMHMHOB B opranHu3Me? Kak oCyIecTBISETCS peryysiius MUpyBaTIETHAPOTeHA3HOTO
komruiekca? PaccumraTe sHepreruueckuil Boixoa (B Moyiax AT®) okucienus nupyBaTa 10 KO-
HEYHBIX MPOJYKTOB OOMEHA.

5. luxn tpukapOoHoBbIX kucnoT. [Touemy mukn KpeGca siBisiercs eHTpalbHBIM METa0O0Iu-
yeckuMm myreM? Ilokaszate Ha cxeme. @ynkiuu L[TK. Uto Takoe aHamiepoTHYECKHE pEaKIMH
(mpumep Takoil peakiuun)? Hanucars cxemy L[TK, Ha3BaTh BUTAMMHBI, yUaCTBYIOIIHME B 3TOM MPO-
necce. Kakue peakuun nuxina Kpedca cBsizanbl ¢ KOMILIEKCaMu AbIxaTesibHOM nenu? CKOJIbKO MOJIb
AT® moxHO mpu 3ToM monyuuth? [lokazarh 3T0 Ha cxeme ()EPMEHTOB TKAHEBOTO JBIXaHMS.
Paccuurare sHepreTrueckuil Oananc okucienus anetmin-KoA. Karabonmueckass QpyHKuMs LMKIa
Kpebca. YMmeTs paccunTarh U mokasaTrh Ha cxeme, CKOIbko AT®D cuHTe3upyeTcss B MUTOXOHAPUSIX
MIPU OKUCJICHUH PA3JIMYHBIX CYOCTPaTOB (AMUHOKHUCIIOTHI) JJO KOHEUHBIX MPOJTYKTOB:

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

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

1) une — cykuuHui-KoA — CO2+H20.

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

7. TkaneBoe npixanue. Cxema (pepMEHTOB TKaHEBOTO JbIXaHUsA. KOMIUIEKCHI JbIXaTeNbHON
1enu. YKa3aTh Ha CXeMe YYaCTKH C SHEPTHEH, TocTaTouHoM a1t oopazoBanuss AT®. Ha ocHoBanun
KAaKOro M3MEPSEMOr0o MOKa3aTelsl MOXHO ONPENEINTh KOJUYECTBO SHEPTHUH, BBIACIAEMON B peak-
MU TIepeHoca AEeKTPOHOB? Perynsuus akTUBHOCTH (PEepMEHTOB JAbIXaTelbHOU Lemnu, poiab AJlD,
AT®. Ymerp u300pa3uth cxemy (hepMeHTOB TkaHeBOro abixanus mains HAJ[-3aBucumbix u ®A/l-
3aBUCHUMBIX CyOCTpaToB. YMETh BKIItOUaTh cyOcTparsl nmukia Kpebca (n3onurtpar, o-KeToriyTapar,
Majiar, CyKIIMHAT) B JBIXaTENbHYIO IeMb. 3HATh, 4eMy paBeH KoddduimeHT (ochopunmupoBanus
(P/O) nns kaxxmoro u3 3Tux cyocTparoB. Ha cxeme 00s3aTebHO yKa3bIBaTh YYaCTKU COTPSIKEHUS
TpaHCIOPTa 3JEKTPOHOB M (ochopuinpoBanrs. MoXHO JIM HUCHONIB30BaTh JJI OKUCIEHHS CyO-
crparoB B Mutoxouapusx HAJI®'? Pors HAJID' B kietke.

8.Uto Takoe okuciuTenbHOe GochopuaupoBanue (onpeaeicHue, ¢yoOKIeTOIHAS JTOKaIHU-
3anusi)? OcHOBHBIE moJiokeHHs! Teopun I1. Mutdenna, oOBsACHAIOINE MEXaHU3M OKHUCIUTEN b-
Horo ¢ochopmnrpoBanus. Kak usmensercs npouecc OKUCIUTEIbHOTO GochOopHINpoOBaHUS NPU
HEJIOCTaTKe KHUCIOpPOoJaa B KiIeTKax (0OBSICHUTH MexaHu3M)? UTo Takoe pa3oOIIeHHEe OKUCIHUTE-
npHOTO (ochopunupoBanus? Kakumm cBoiicTBaMH IOKEH oOmagath paszodbmutens? Kak
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MU3MEHSETCSl TMOTJIOIIEHHE KHUCIOpOoAa MpU JEHCTBUM pazolImuTeneld (MOSCHUTH MeXaHU3M)?
CpaBHUTH MEXaHU3Mbl OKUCIMTENIBHOIO U cybcTpaTHOro QocdopunuponBanus. Kakoil u3 Hux
1peobiiaiaeT B MUTOXOHAPUSIX?

9. 'unosHepreTuueckue coctosHus. VHrHOMTOpPHI IepeHoca 3JIEKTPOHOB IO JAbIXaTEIbHON
nenu. B kakoM cocTostHMM (OKUCIIEHHOM MJIM BOCCTAHOBJIEHHOM) OYJyT HaXOJUTHCS MEPEHOCUUKU
AJICKTPOHOB IIPH OJIOKAJIE LIETH: a) MPOU3BOJHBIME OApOUTYPOBOI KUCIIOTHI; 0) MaJOHOBOW KHCIIO-
TOW; B) LMAHUAAMHU, YTapHBIM I'a30M; I') POTEHOHOM; 1) aHTUMHUIIMHOM A?

10. MukpocomalibHOE OKHCIEHHE, €0 POJIb B KIIETKE.

11.IlepeBapuBanue yrieBoAoB. YTO MOHMMAIOT 10/ BPOXKACHHON HENEPEHOCHMOCTBIO IUCaA-
xapuoB? [IpuuuHbl HapylIeHus epeBapuBaHus JakTo3bl. JIakTyno3a u 000CHOBaHUE €€ MCIIOJIb-
30BaHMs B MUTaHUU. PoJib NHMIIEBBIX BOJOKOH (KJI€TYAaTKAa, MEKTUHBI) B MUTAaHUH YeJoBeKa. Mexa-
HU3MBbI BCAChIBaHUs YTJI€BOJOB B KUIIIEUHHKE.

12. MexaHu3M TpaHCIOpPTa TIIFOKO3bI B KJIETKW. HammcaTh peakunio aKTMBHPOBAaHUS MOCTY-
NUBIIEH B KJIETKY IVIIOKO3bI M yKa3aTh IIyTU €€ JaJIbHEHIIero npeBpamieHus.

13. XumMu3M peaxiuii HEOKHCIUTEIBHOTO M OKUCIUTEIBHOTO STAlOB aHAYPOOHOTO TIMKOJIH-
3a. buosornyeckas poisb INIMKOJIM3a, Ha3HAu€HHE JIAKTaTAErMIpOreHa3HoW peakuuu. Perymsuus
aHa’pOOHOTO pacmajaa riroko3bl. Kakoil 3 KIo4eBbIX (EpMEHTOB TIHMKOIN3a SBISETCS KIFOUEBBIM
U Ui Ipyrux myteil oOMeHa rimoko3bl? PerynstopHas pons 2,3-audocdornumepara. DHepreruye-
CKUU BBIXOJ IHKoIn3a. MexanusM cuaTe3a AT® B aHa3pOOHBIX YCIOBUSIX.

14. Xumu3M ciupToBOr0 OpOXKEHUsI (HEOKHCIMTEIbHBIN ATall, OKHCIUTEIbHBIN JTam). Peak-
11y, oOUIKMe sl CHUPTOBOTO OpOoXKEeHUs U IruKoiu3a. Paznuuus 3Tux 1ByX npoueccon. Kitouessie
(bepMeHTHI ciupToBOro OposkeHus. Kakue coeqMHEHUsI MOTYT PeryaupoBaTh 3TOT Ipoiecc?

15. OOMeH 3K30T€HHOIr0 ATaHoJIa (CXeMa), TKaHeBas JIOKau3alus mporecca. Mexanusm pas-
BUTHS AJIKOTOJIbHOM THIOTTIMKEMUH U JTAKTalUAEMUH.

16. AspoGHOe OKHMCIIEHHE TIIOKO3bl. DTalbl U WX CYOKJIETOYHAS JIOKAIW3ALUs, YHEpreTuyie-
CKUIl BBIXOJl (pacdeT MPOBOAUTH IMO3TANMHO) M MeXxaHu3Mbl cuHTe3a AT®. YpoBHU perymsuuy,
KITIOYEBBIE ()epPMEHTHI U UX perynasiTopbl. CpaBHUTH SHEPTETUYECKHA BBIXO/ aHAPOOHOTO U a’po0-
HOTO (TI0ATAITHO) OKUCIICHHUS TIIFOKO3bl U MEXaHU3MbI cuHTe3a ATO.

17.Cynp0a KOHEYHBIX MPOIYKTOB INIMKOJIN3a — MUPOBUHOIPAIHONW U MOJOYHOU KucioT. Ka-
KOBa CyJp0a JlakTaTa, 00pa30BaBIIErocs B 3puTpouuTax? ITarbl U YHEPreTUUYeCKUil BBIX0/ a3po0-
HOTO OKHCIJIEHHUsl JlaKkTaTa (pacder mpoBoauTh nod3rtamHo). Ilytu merabonmsma mupysara. Kaxoif
MyTh YTHJIM3ALUHU IUPYBaTa CTUMYJIMPYETCS TP SHEprofiepuuuTe B KiIeTKax?

18. I'mroxoneorenes3. bronornyeckas poib, CyOKIeTOUHAs JIOKAIHU3ANuUs, CyOCTPaThI, KITFOUe-
Bble (DEPMEHTHI M PEryJsus npouecca. XMMU3M KIIOYEBBIX PEaKIMi. YMETh pacCuUTaTh dHEpre-
THYEeCKUM Oamanc cuaTe3a Moirst rioko3sl u3 [I1BK u II[YK.

19. Cxema rinukoreHesa B rernaTrouuTax 1 MUoIUTax. KakoBbl 3amacel yriieBo10B B MBIIIIAX, B
MIEYEeHU U B LIeJIOM opraHu3Me? PaccunuTaTh SHEProTpaThl BKIOYEHHS MOJIEKYJIbI (MOJIS) TJIFOKO3BI B
MOJIEKYJIbI TTIMKOTeHa. 'OpMOHaIbHas Peryisiiys ITUKOoreHesa.

20. I'makoreHonmu3, OHoormyeckast poiib. Yto Takoe ¢ochoponns U ruapoim3 rimmkoreHa? Bos-
MOKHBI JIM pEaKkLUK THIPOJIM3a IIIMKOTreHa B kietkax? Cxema gocdoponnza riavkorena. 3HaTh pasiu-
YISl ATOTO TPOIIECca B MEUYCHN W MBIIIIAX. ECTh JIM B ATUX pa3Uuusix OMOJOTUYECKHI CMBICT, a eCIT
€CTh, TO Kakoi? M300pa3uTh cxeMy MIMKOT€HOIN3a 10T BIMSHUEM IIIIOKAaroHa, TKaHeBas JIOKATU3allusl.
MexaHnU3Mbl aKTUBUPOBaHMS IIIMKOTeHPochopuiassl aapeHaaInHoM (cxema). [lokasate Ha cxeme, 4TO
BBITOJIHEE B HEPTeTUYECKOM OTHOILIEHUU: Cpa3y OKHUCIIATH INIIOKO3Y WIIM BHAa4YasIe MPUCOSTUHUTD €€ K
TJIMKOT€HY WJIM 3TO HE MMEEeT 3HauUeHUsI (pacyeT MpOBECTH JJIsl aHa3POOHBIX YCIOBUH).

21.T1lento3odochaTHbIi MyTh pacnaaa IIOKO3bl, ATAIlbl, OMOJIOTHYECKas POJIb.

22.300pa3uth cxematudecku oOpazoBanue YJID-rmoko3el. KakoBa Onomormdeckas poiib
IIPOLIECCOB, UcTONb3yOMUX Y J®-rmoko3y? 3HaueHUe TIIIOKYPOHOBOTO IYTH PAaCUIETUIEHUS TUIIO-
KO3BI B 1eueHu u pudpodiaacTax.

23.Metoabl ONpeNeneHus: COAEpPKaHus TIIIOKO3bl B KPOBU M €€ (hPM3MOJIOTHYECKasi KOHIICH-

Tpauus. 'opMOHanbHas peryysuus ypoBHs IJIFOKO3bl B KPOBH.
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13. TEMA: OBMEH JIMITUAOB. IEPEBAPUBAHUE, BCACBIBAHUE U PECUHTES.
TPAHCIIOPT 3K3OI'EHHbBIX JIMIIUAOB. SMYJIbI'NPOBAHUE
TPUAHWITJIMIEPOJIOB ) XEJITYHBIMU KUCJIOTAMU. KUHETHUKA
JEVMICTBUS MAHKPEATUYECKOM JIMITA3BI

AKTYaJIbHOCTDb TeMbl

JIunuzael — BaXkHas COCTaBHAs YacTh MMILEBBIX IPOAYKTOB HE TOJIBKO BCJIEICTBUE BBICOKON
SHEPreTUYECKON EHHOCTH, HO TaK)K€ U IIOTOMY, YTO B HAaTypaJIbHBIX MUILEBBIX XKUPAX COAEPIKATCS
AKHPOPACTBOPUMBIE BUTAMHHBI M «HE3aMEHUMBIE» JKUPHbIE KHCIOTHI (IOJMHEHACHIIIEHHbIE). Takue
KUPHBIE KUCJOThl B OpraHU3Me — IPEIIECTBEHHUKH 3MKO3aHOWJOB — JIMIUAHBIX T'OPMOHOB,
UTPAOIMX BAKHYIO POJIb B PA3BUTUH BOCIIAJICHUS], aJUIEPTUH, IIPOLECCA CBEPTHIBAHUS KPOBHU.

[lepeBapuBaHye JIMIKUJOB B JKEIYIOYHO-KUIIEUHOM TPAKTE — CIIOXKHBIA OMOXMMHMUYECKUN
nporecc. s co3nanus GU3NOIOTMUECKUX YCIOBUM TMAPOIIN3a JIMIUAOB B KUIIEYHUKE HEOOX 01 -
MO IOJIHOLIEHHOE ()YHKIMOHMPOBAHHE HECKOJBKMX OPraHOB: NEYEHH, MOJKEITYAOYHOU >KENe3bl,
TOHKOI'O KHMIIeYHUKA. JlepeKT ydacTust 3TUX OpraHoOB B YCBOCHUU IMUIIEBBIX JUIHUI0B OPraHU3MOM
MPHUBOAMT K HAPYUICHUIO OOMEHa KUPOB M Pa3BUTHIO MATOJOTHUECKUX NposiBieHuid. OHO U3 Ta-
KHX NPOSBICHUNA — cTeaTopes (MOsABICHHE B (eKaIUAX HellepeBapeHHBIX KHUPOB).

[Nockonbky mumuIel — ruapodoOHbIe COSTUHEHHS, UX IPUCYTCTBHE B KPOBOTOKE BO3MOXKHO TO-
JIbKO B BUJIE CHIEMATBHBIX TPAHCIIOPTHBIX (HOPM — JIMIONPOTEUHOB. XUJIOMUKPOHBI (OJIMH U3 KJIaCCOB
JIMTIONPOTEUHOB) CIIYKaT JUIsl TOCTaBKH JIMIIM/JOB U3 KUIIEYHHUKA B pa3IM4Hble TKaHU U redeHb. Hapy-
IIEHHUs1 Ha YpOBHE 00pa30BaHMs JIMIIONPOTEUHOB (MM MX YTHJIM3ALUK) SBISIFOTCS IPUUMHAMU Pa3BU-
TSI pa3IMUHBIX (popM THNO- U runepiaunonporenHemuii. Hanbomnee pacnpoctpaneHHbie 3a001eBaHMs,
CBSI3aHHbIE C HAPYILEHUAMH OOMEHA JIMIMUA0B, — CaxapHbIid TMa0eT U aTepOCKIepO3.

Iean 3anaTHsA

3a1<pern/m, 3HaHWA 110 XUMUHU JIUITUJIOB. YcBouTh MOJICKYJIAPHBIC MCXaHHU3MBI IICPEBAPUBAHUSA U
BCAChIBaHMs JIMIIAJIOB IHILH, PECUHTE3a JUIUA0B, TPAHCIIOPTA YK30I€HHBIX JIMIIUIOB 110 KPOBEHOC-
HOMY pyCIIy JJIsl TOCJIEAYIOLIET0 aHaIn3a OMOXUMHUYECKUX aCIIEKTOB HapyIIEHUH ATHX MPOIIECCOB.

TpeOoBanus K HCXOAHOMY YPOBHIO 3HAHUH

na nonnozco yceoenus memvlt HeOOXOOUMO NOGMOPUMD U3

—  obwell xumuu:

*  CBOICTBa MOBEPXHOCTHO-AKTUBHBIX BEILIECTB, MULIEILIO00Pa30BaHME;

* TUTPOMETPUYECKHUE METOJIbl AHAIIN3A,;

—  OUOOP2AHUYECKOU XUMUL:

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

* CTPOEHUE MPOCTHIX JUMHI0B (BOCKOB U HENTPAIbHBIX JKUPOB);

= 0COOEHHOCTH CTPYKTYpPbI U (DPU3MKO-XMMHUYECKHUX CBOMCTB (POCHOTUNHUIOB U KETUHBIX
KHCJIOT;,

= COCTaB U CBOMCTBA XEJIYH, €€ ydacTue B Ipolieccax NMUIleBapeHus. MexaHu3Mbl peryiis-
L[UU KeT4e00pa30BaHus U )KETUEBbIICIICHUS;

* COCTaB U CBOMCTBA MUIIECBAPUTEIILHBIX COKOB; IIEPEBAPUBAHKUE KUPOB U BCACBIBAHUE IIPO-
JYKTOB THIPOJIA3A )KUPOB.

JJ1s mpoBepKM UCXOAHOI0 YPOBHS 3HAHUI BBINOJHUTE CJIEAYIONUIHE 3a1aHUS:

3aoanue 1. BcnoMHHTE, YTO MPUPOJHBIC KUPHBIE KUCIOTH OBIBAIOT HACHIIICHHBIC U HEHa-
CBIIIICHHBIC. TTonueHnoBkIe KUPHBIC KUCJIOTHI ABJIAIOTCA HE3aMCHUMBIMU Q)aKTOpaMI/I IIUTAHUA U J€C-
JISTCS Ha 2 TPYIIIBEI — ®-3 U -6 — B 3aBUCUMOCTH OT TOJIOKESHHSI IBOMHON CBS3H OT YTIIEPOTHOTO
aToma mocjaeaHei (MeTHIBHON) TPYTIIIBL.
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[TonGepute Asist KX 101 KUPHON KUCIOTHI COOTBETCTBYIOIIEE 0003HAYCHHUE:

1. TlaapMUTHHOBASI. A. 18:2 »-6.
2. CreapuHOBasl. b. 18:3 »-3.
3. OneunHonasl. B. 20:5 »-3.
4. Jlunone.as. I. 20:4 »-6.
5. JluHoneHosas. 1. 18:1 w-9.
6. ApaxuIoHOBas. E. 18:0.

7. DWKO3aleHTaeHOBASI. K. 16:0.

3aoanue 2. Tlpu nobGaBieHUH K Karjie HEIMYJIBTHPOBAHHOTO KHPA COJEH JKEITYHBIX KUCIOT
obpaszoBanocsk 102 Menkux kamemb xupa. KakuM cBOWCTBOM JKENUHBIX KHCIOT MOJKHO OOBACHUTE
UX dMYJIbrUpyloliee 1eicTBue?
A. AMPUGUITBEHOCTBIO. b. PacTBOpUMOCTBIO TOJBKO B BOJIE.
B. PacTBOpUMOCTBIO TOJIBKO B HENOISAPHBIX PACTBOPUTEIISX.
I'. HepactBopumoctsto B Boge. /l. HepacTBOpUMOCTBIO B OPraHMUECKUX PACTBOPUTEIISX.

3aoanue 3. B pacTBOpe C MOMOIIBIO CIICIU(PUISCKUX PEAKIMIA ONPEIEIICHBI CIICAYIOIHE TIPO-
JOYKThI THIPOJIM3A: TIUIEPOIT U KUPHBIE KUCIOTHI. Kakoe BemecTBo ObUIO MOABEPTHYTO TUAPOTIU3Y?
A. Xonectepoi. b. Tpuanunraunepoi. B. ®ocparnaunxonun.
I'. XoneBas kucmiora. . Chunrosus.

3aoanue 4. Ob6paTuTe BHUMAHHUE, YTO B COCTaBE INIMLEPOIMIINIOB HEHACHIIICHHbIE KUPHBIE
KHCJIOTBI OOBIYHO pacmosiararotcs Bo 2 (B)-monokenuu. Hamumure dopmyny 1-maibMUTOMI-2-
JMHOJIEOMII-3-CTEAPOMITIIUIEPOIIa. DTO COSTMHEHHE
A. T'mapodunshoe.  b. 'mapodobHoe. B. AmdudunsHoe.

IIpasunvrocms pewenuii nposepvme, CONOCMABUS UX C OMEEMAMU.

Bonpocs! nu1s1 06cyxneHus

1. O0mast xapakTepucTUKa U KiacCU(UKAIMS JMIHIOB (OMBUISIEMbIE U HEOMBUISIEMbIE, TPO-
CTBIE W CIIOKHBIE). XapaKTEpUCTHKA TPYII JIMMUAOB (XUMHYecKre (OpMYJIbl M HOMEHKJIATypa
AlWITIUIEPOTIOB M IIMIEepoPochoIUnuIoB; OJOK-CXeMbl CTPOEHHMsS BOCKOB, chuHrogocdo-
JIMIAJIOB, TIIUKOJHUITHIOB, Cyb(onmunuaos). bruomornveckas poib JAMHIOB.

2. Jlunnas! mun. [lepeBapuBaHne TUNUIOB, Tanbl. OMYyJIbIMpOBaHUe (Ha3HavyeHue, (hakTo-
PBI, cTaOMUIIM3AIHS )KUPOBOH AMYIbcun). JKemdb, jKeTuHbIe KUCIOTH (TIEpBUYHBIC, KOHBIOTHPOBAH-
Hble, BTOpPHYHBIE). MecTo 00pa3oBaHMs, ydyacTHE€ B YCBOGHHUU JIHMNUIOB nuuu. I[ledeHouHo-
KAIEYHAsT PEIUPKYIISIHS KEITIHBIX KUCIOT.

3. 'unponus nunuaoB (cxemsl MpeBpaieHuil). @epMeHTsI (MecTo 00pa3zoBaHMs, CyOCTpaTHAS
cnenu(UIHOCTh). MeXaHW3Mbl aKTUBAIlMH MaHKPEaTHUeCKOW JHIasbl. BecackiBaHne (MeXaHU3MBEI,
MUIIEJUIIPHOE pacTBOpeHHe, cyabba muuemnt). [IpeacraBneHne o HapylIeHUsX NEpeBapUBaHUS U
BCACHIBAHMSI JIUITH/IOB.

4. PecuHTe3 TpUAIMITIUIIEPOTIOB U TIHLEPO(OChHONUIUAOB B SHTEPOIMTAX. TpaHCHOPTHHIE
dbopmbl TUNUA0B B KpoBH. CTPOCHHE U METa0O0JIM3M XHIIOMUKPOHOB.

Jluteparypa aJisi HOATOTOBKH
OcHoBHasn
Buonoeuueckas xumust / B. K. Kyxra [u ap.]. Mockea : butom ; Musck : Acap, 2008. C. 193-210, 213-216.
Buonoeuueckast xumusi / A. J1. Taranosud [u ap.]. Musck : Boi. k., 2013. C. 163-186.
3. Kowncnexm nexumii.

N

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

3aoanue 1. BciomuuTe KiacCUUKALNIO JUIMUIO0B U HAMUIIUTE GOPMYIbl TPUALMITIHIIEPO-
70B ¥ runepodochonunuIoB. 3aIOMHATE, YTO BaXKHOE CBOMCTBO HEKOTOPHIX JIMMUA0B — aM(u-
(UIBHOCTB, T. €. CHOCOOHOCTH B3aUMOJICHCTBOBATh KaK ¢ TUAPO(OOHBIMU, TaK U ¢ TUIPODUIHHBI-
MU MosiekynaMu. OOpaTtuTe BHUMaHUE HA TO, YTO JIMIH/BI BHIOJIHSIOT pa3Hble (YHKIMH B 3aBH-
CHUMOCTH OT UX CTPOEHHUS U cBOMCTB. Kakue pyHKINY BBIMOIHSIOT NepeYrCICHHbIC HUXKE JTUIUIbI?

A. Xonectepoi. 1. Duepreruueckas.

b. Tpuanmirnuuepo:n. 2. CrtpykrypHas.

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

3aoanue 2. 3ailoMHUTE 3TaIllbl IEPEBAPUBAHUS U BCACHIBAHUS MUIIEBBIX KUPOB (IMYIBIUPO-

BaHME, TUIPOJIN3, 00pa30BaHNE MUIIEIUT U BCAChIBAHUE B CIM3HUCTYIO KUIIEYHUKA). Y MEWUTE Ha3BATh
(bakTopbl, CIOCOOCTBYIOIINE AMYIBIMPOBAHUIO )KUPOB, U MEXAHU3M CTA0MIM3AMU SMYIbCUH MO
JEHCTBUEM COJIEH KEITYHBIX KUCIIOT, UCXOAA U3 CTPYKTYPBI ITUX COCAVNHEHUMN. YKaXUTE, Kakas U3
MIEPEUYUCIICHHBIX KEITYHBIX KUCIOT SBJSIETCS Hanbosee CUIbHBIM AMYIbIaTOpOM:

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

I'. JIutoxomnepas. M. Jlezokcuxoienas.

2.1. TTogbepute MecTo 00pa30BaHUS IS BHIICTICPSUNCIICHHBIX KEITYHBIX KUCIIOT:

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

2.2. N3yunte cxeMy MEYCHOYHO-KUIICYHOU PEIUPKYISALNH KETYHBIX KUCIOT U 00paTuTe
BHMMAaHHUE Ha TO, YTO €XKEIHEBHO C KajoM Bbiaensercs 0,5—1 r )KeIyHbIX KUCIOT. DTO €AMHCTBEH-
HbIM 3HAYUMBIH ITyTh BBIBEACHHUS XOJIECTEPOIIa U3 OpraHUu3Ma.

3aoanue 3. DMynabrupoBaHue TUIPOPOOHBIX KUPOB — OJHO U3 YCIOBHM 3P HEeKTUBHOM pa-
00TBI MaHKpeaTu4eckoi muna3el. Hanummute B 0011eM BUE peakiuio mostanHoro rujgponusza TAI
MoJ1 IeiicTBHEM 3TOro (epMEeHTa C YU4E€TOM TOTO, YTO MaHKpeaTHdecKas Jinma3a ¢ O0JbIIeld CKopo-
CTBIO PACIIEIUISET B JKUPAX CIIOKHO-3(UPHBIE CBA3M B OL-110JIOKEHUH. [lo1UepKHNUTE OCHOBHBIE KO-
HEYHbIE POAYKTHI IIepeBaprUBaHUs KUPOB. BeiOepuTe npaBUIbHBIN BapHaHT OTBETA.

[lepen BcacbIBaHHEM B CIM3UCTYIO TOHKOTO KHUIIEYHHKA M3 KEITIHBIX KHUCIIOT, XOJECTEpoIa U
aMpUPUIBHBIX MPOAYKTOB THAPOJIN3a KUPOB (KUPHBIX KUCIOT U [3-MOHOALMITIIULEPOJIOB) 00pa-

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

3.1. 3armoMHUTE, YTO MPU3HAKOM HAPYIIECHUS MEePeBapUBAHUS U BCACHIBAHUS KUPOB SBISIETCS
ctearopes. [Ipu 3ToM Kan GOIBHOTO COAECPNKUT HEPACHICTUICHHBIN JKUP U UMEET CepoBaTo-Oemblit
1BeT. BrimomHuTe ciemyromiee 3agaHue: U3 JICBOTO CTOJIOMKA TaOIUIIbI BEIOEPUTE COCTOSIHUS, KOTO-
pBIe MOTYT MIPUBECTH K CT€ATOpEE; U3 MPABOTO CTOIOMKA — BO3MOXKHBIE TTOCIIEICTBUS:

A. CHnXeHMe cekpeluu Win akTUBHOCTH J. IloBeiienue yposust TAI' B kpoBu.
MaHKpeaTHuecKoi Jnnasbl (MaHKPeaTHT). E. Hapymenue BcacbIBaHHSI JKUPOPACT-

b. Hapymienue sMynbrupoBaHust ;KUpOB BOPUMBIX BUTAMUHOB («KypUHas CIIEToTay,
BCJIEJICTBUE HEJOCTATOYHOTO OCTYIUIIEHUS KPOBOTOYHMBOCTB).

KEITYM B IPOCBET KUIIEYHUKA (KEeTIHOKa- K. HapyuieHne BcacblBaHHsI HE3aMEHUMBIX
MeHHas 00JIe3Hb). MOJINHEHACBIIIEHHBIX KUPHBIX KUCIIOT.

B. Hapymienue ¢pyHKIMY TIEUeHH U 3. OxupeHue.

YMEHbILIEHNE CUHTE3a JKETYHbIX KHCIOT (Te-

MaTUT).

I'. qucbakTepnos.
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3.2. IlepeBapuBanue (HochoIUIHIOB MPOUCKXOAUT MO ACHCTBHEM MaHKpeaTHyecKux (ocdou-
na3 ¢ 00pa3oBaHMEM IJIMIIEPOJIA, BBICIINX JKUPHBIX KHUCIIOT, a30TUCTBIX COeMHEHUN 1 (hochOopHOiT Ku-
CIIOTBI. 3aTIOMHUTE, KaKUe CBSI3U CIIeHU(UUECKU THIPOIM3YIOT pa3Hble BUIIbI ochommmnas:

®docdonumnaza A;

®docdonumaza Ay

CH-O=CO-R;

OH _, CH;

CH,~ O PO - CH,—CH,—N"- CH;,
AN

CH,

dochomnumaza C

®docponunaza D

3aoanue 4. 3alOMHUTE, 4TO B KJIETKAaX CIM3UCTONH OOOJIOUKM KHIIEYHHKA (B SHTEPOLUTAX)
npoucxomuT pecunte3 TAI u gochonunuao U3 BcocaBmIMXCS MPOAYKTOB THaponn3a. Beryunte
peaky peCUHTE3a JIIIHIOB.

OneHute NpaBUIBHOCTH ()pa3bl: COCTaB KHUPHBIX KUCIOT PECHHTE3UPOBAHHBIX JIUIIHUOB MO-
KET CYIIECTBEHHO OTJIMYAThCS OT IMHILIEBBIX KUPOB, [NOTOMY UTO cyOCTpaThl peCcHHTE3a
JKAPOB — HE TOJIbKO BCOCABLINECS KUPHBIE KUCIIOTHI, HO U )KUPHBIE KUCIIOTHI, CHHTE3UPOBAHHBIEC B
CIIM3UCTOMN KHILIEYHUKA.

4.1. HyXHO ycBOUTb, UTO JJsl TpaHcHopTa ruapodoOHBIX mpoaykToB pecuHre3a (TAI u
3(¢UpOB X0JIECTEPOJIAa) U3 KUILIEYHHUKA CIIY’KAaT XWJIOMHUKPOHBI (OJAMH U3 KJIACCOB JIMIIONPOTEUHOB).
O3HaKOMbTECh C OOIIMM HPUHIMIIOM CTPOCHMS JIMIOMPOTEHMHOBBIX YACTHUI] U YKOKUTE KOMIIO-
HEHTBI, KOTOPBIE COCTABIISIOT B XMJIOMUKPOHE:

A. BHyTpeHHI010 yacTs: 1. ... 2....

b. Hapyx#nyto vacts: 1. ... 2. ... 3....

4.2. BeiOepute 0COOEHHOCTH, XapaKTePU3YIOIINe TPAHCTIOPT SK30T€HHBIX JIUMHIOB:

A. XUJTOMHUKPOHBI TOCTYMAIOT HENOCPEJACTBEHHO B KPOBOTOK.

b. XunoMukpoHsl HOCTynaT B TUMQYy.

B. ITocne runponusa TAI' B cocTaBe XMIIOMUKPOHOB JIMIIONPOTEMHIINIIA30M, pacnoia-
TaroIIECs Ha SHJIOTEIUU COCYAO0B, )KUPHBIE KUCIOTHI OCTYMAOT B KJIETKU Pa3JIMYHbIX TKAHEH.

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

4.3. VmeiiTe peicTaBICHUE O TOM, UTO Y JIFOJIEH C HACIeICTBEHHBIM J1e(heKTOM JIMITOIPO-
TEUHJIUIA3bl B KPOBH MOBBIIIaeTcs KoHLeHTpanust TAIT u xunomukpoHoB. K BHEIIHUM MPOSIBIICHU-
SIM TUTIEPIUTUACMHN OTHOCUTCS KCAHTOMATO3 (OTJIOKEHHUE YKUPOBBIX OJISIIEK B KOXKE).

Ipasunvrnocmo pewienuii nposepvme, CONOCMABUSE UX C OMBEMAMU.

IIpoBepbTe Bamm 3HaHUSA (CAMOKOHTPOJIb YCBOCHHS T€MbI)

3aoanue 1. Bce nepeynciaeHHbIe JUMUIBI OTHOCATCS K riuuepodochonunuaam, KPOME!

A. lunansmutonipochaTuuixonnHa. b. ®ocdhartuaHol KUCIOTHI.

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

3aoanue 2. Iumesie xupsl B XKKT noasepratorcs pepmeHTaTMBHOMY T'Apoiu3y. B kakom
otnene XXKT nmpoucxoaur paciuenieHue )KupoB y B3pOCibIX JIFOIEH?

A. PoTOBOI ITOJIOCTH. b. ToncToM KHIIEYHUKE. B. Kenynke.

I'. ToHKOM KHIIIEUHUKE. . ITumeBone.
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3aoanue 3. BonbHOMY ¢ XpPOHHYECKUM IAHKPEATUTOM B Kypce KOMILUICKCHON Tepanuu peKo-
MEHJI0BaH Ipenapar xenuu. Kakue KOMIOHEHTHI JKeJIY y4acTBYIOT B IIepeBapUBaHUU KUPOB?

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

3aoanue 4. CpIBOpOTKa KpOBH OOJBHOTO, B3STOM YTPOM HATOLIAK, MMEET MOJIOYHBIA BHUII.
[Ipu ananuze oOHapy)eHO BbICOKOe coaepkanne TAI u xunoMukpoHoB. HacinencTBeHHbIN AedeKT
Kakoro (pepMeHTa MPUBOJIUT K XHJIOMUKPOHEMUU?

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

B. JIunonporenHnumnassl. I'. ITankpeaTn4ecKoil JINIA3BI.

. ®ochonumnassl.

3aoanue 5. Kako 13 mepeyuclieHHbIX ()EPMEHTOB BBHICBOOOXKIAET apaxUIOHOBYIO KHUCIOTY
13 MeMOpaHHBIX (ochHoTUIII0B?

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

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

OTBeTHI K pelieHUuI0 3aJaHuil
/lna camonpogepku ucxo0no2o ypoeHsa 3HAHUIL:
1-1-X;2-E;3-];4-A;5-b;6-T;7-B). 2-A. 3-b. 4-b.
Jlna camocmoamenvhou padomel:
1. A-2,3; b-1,5; B-1, I'-4, -2, E-2.
2-B.21-(A-1;b-1;B-1;T'-2; 1-2).3-A.3.1-(A, B, B, E, X)
4. Bepno. 4.1. A — 1) TAT; 2) a¢upsr xonecrepona. b — 1) dochomunuasr; 2) xomecTepor;
3) amobesku (ano-B48). 4.2 — (b, B, I).

JlabopaTopHnasi padora (60 MUHYT)

HNHcTpyKuus K NPaKTHYeCKOMY 3aHATHIO

PaGora 1. Dmynveuposanue mpuayuenuyeponos rHceaunbimu KUCJi0mamu

Ilpunyun memooa. Xemunvie KUCIOTH — aMPUPUIbHBIE COSTUHEHUS U OTHOCATCS K MOBEp-
XHOCTHO-aKTHBHBIM BellecTBaM (JierepreHTam). [Ipu ux cMemmBanuu ¢ TpUalWaraunepoiamu (pa-
CTUTENBHBIM MacJoM) 00pa3yercsi CTabuIbHas BOJIHO-KUPOBASI SMYIbCHUSL.

Xo0 pabomuwl. bepyt 2 npobupku: B nepByro HanuBaroT 0,5 Mi sxemdu, Bo BTopyro — 0,5 mi
BOJBI (KOHTPOJIB). 3aTeM B 00€e MpoOHpKH 100aBIIAIOT MO 2 KaIlIk pacTUTENLHOTO Macia. Berpsxu-
BarOT COACPKMMOEC U OCTAaBJIAIOT HpO6I/IpKI/I B HITAaTUBEC IJId OTCTaWBAaHHA OMYJILCHUH. CpaBHI/IBaIOT
HaO0II0/1aeMYI0 KapTUHY.

Pe3yabrar:

BriBOI:

Pa6ota 2. Kunemuxka oeiicmeus nankpeamuueckoii 1unazl

Ipunyun memooa. CKOpocTh ASUCTBHS JTUMAa3bl B OTAEIBHBIX MOPIUAX MOJIOKA ONPeeNIIeTCs
M0 KOJIMYECTBY KUPHBIX KHUCIOT, 00Pa3yIOMIMXCs P THIPOJIN3E )KAPA MOJIOKA 32 ONPEIeTCHHBIN
MIPOMEKYTOK BpeMeHH. Konn4yecTBO JKUPHBIX KUCIIOT ONPENENIIOT TATPOBAHNUEM IIEJIOYBIO.

Xo0 pabomwi. B nBa crakanumka HanmBatoT mo 10 M monoka. B 1-if crakaHYMK pUIIMBAIOT
1 Mt Bozbl, @ BO 2-if — 1 mut skemyn. 3aTeM B KaxAblid cTakaHuuk g00aBisroT o 1 mi 10 % pact-
BOpa MaHKpeaTHHa (COoKa MOHKETYA0YHOM KeJe3bl, KOTOPBIN COAepkKUT aunasy). JKuaKkocTs B cTa-
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KaH4YMKax OBICTPO mepeMenmBaioT. M3 Kakaoro crakaHuMka OTOMparoT mo 1 Mil cMecHu B KOJOBI,
nobasisitor 1-2 xarum 0,5 % pactBopa denondranenna u tutpyrot 0,05 v pactBopom NaOH mo
c1abo-po30Boil OKpacku, He ucyeszaromeil B redenne 30 cekynn. IlomydyeHHoe 3Ha4eHUE TUTPOBA-
HUS — 3TO «Bpems peakiuu «0». Oba crakaHyuka nmomeniaroT B TepmoctaT npu 38 °C. Uepes ka-
xapie 10 MUHYT U3 cTakaHUYMKOB 0TOMparoT mo 1 mi cmecu u tutpyrot 0,05 H pactBopom NaOH B
MPUCYTCTBUH (QeHodTaienHa 10 ciabopo30Boit okpacku. [IpoBoasT 5 Takux onpeneneHu.

[Tpu moctpoenun rpaguKoB U3 KKIOTO MOJYYEHHOTO 3HAYCHHUS BBHIYMUTAIOT BEJIMYMHY, IO-
Jy4EHHYIO NP MEPBOM TUTPOBaHUU («Bpems peakuuu «0»). B aToM ciydae KpuBble TPOHAYT ye-
pe3 Havajgo KOOpAMHAT, TaK KaK BHIYMTAETCS PE3y/IbTaT TUTPOBAHUS MCXOJHOIO KOJIMYECTBA KHUP-
HBIX KUCJIOT, IPUCYTCTBOBABIINX B MOJIoKe. Ha OCHOBaHMHU MOJIy4E€HHBIX JAHHBIX CTPOST JBE KUHE-
THYECKHE KPUBBIC, OTPaXKAIOIINE MPOIECC THAPOIN3a KHUpa MOJ JAeicTBUEM (epMeHTa JIMMAa3bl B
3aBUCHUMOCTH OT HAJIMYUS WM OTCYTCTBHS JKEIUH.

Pesyabrarsl:
o PezynbTar Bpemsi nunkyOanun
Ne npoGupic TUTPOBAHUS 0 Myun 10 mun 20 MuH 30 mun 40 MuH 50 mun
1. O6BemM
(c BOMION) NaOH, mn
2. O06BeM
(c xemunto) | NaOH, mn
4&
=
Z
I
@)
[+
pd
t, B};eMH (MuH)
BobiBoa:

Pabota 3. /Jeiicmeue gpocgponunasz noodicenyoounoii ryncenesnt

Ipunyun memooa. O perictBum dochonunasz moKeTyJ04HON Kene3bl Ha raurepodochomm-
MUBI TUYHOTO JKEITKA MOXKHO CYIHUThH IO TIOSBJICHHIO CBOOOTHON (hOCPOPHOI KUCIIOTHI, CIIOCOOHOM
00pa30BBIBATH JKENTHIA 0CAIOK MPH HATPEBAaHUU C MOJIMOIATOM aMMOHHUSI.

Xoo pabomui. B 1Be TpoOMPKH HAIMBAIOT 10 5 Karelb CYCIeH3UU SIMYHOTO JKenTka. B 1-10
npoOUpKy A0OABISAIOT 2 Kalluld MaHKpeaThHa, a BO 2-10 (KOHTPOJIbHYI) — 2 Kamiau Bojabl. O6e
npobupku nomemarT B TepmocTat npu 38°C Ha 30 muH. [locne unkyOanuu B 06e npoOUpKu Ha-
JIMBAIOT 10 5 Kareidb MOJIMOIEHOBOIO PeakTHUBA, HArPEBAIOT UX HA IUIAMEHH FOPENIKU U OXJIaXAAI0T
BOJIOM MOJ] KPAHOM.

Pe3yabrar:

BeiBOI:

Ioonuce npenooasamens:
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14. TEMA: TPAHCHIOPT JIMIIM OB KPOBbIO. OBMEH XOJIECTEPOJIA.
JAEINIOHUPOBAHMUE U MOBUJIN3ALNUA JTUIINAOB. KOIMYECTBEHHOE
ONPEAEJIEHUE B-JIMITIONMPOTENHOB B CBIBOPOTKE KPOBH

AKTYaJIbHOCTDb TeMbl

[Ipouieccrl neMOHUPOBAHUS U MOOMIM3AIMH JIMIIU0OB U3 KUPOBBIX JEMO B3aUMOCBSI3aHBI U
IIOABEPKEHBI YETKOM TOPMOHAIIBHON PETYJIALIMH.

XouecTepon — BaXKHBIH 3JIEMEHT MEMOpPaHHOU CTPYKTYpBI, MPEIIIECTBEHHUK CTEPOHIHBIX
TOPMOHOB, BUTaMHUHa [[, )KETYHBIX KUCJIOT. XO0JIECTEPO NPUCYTCTBYET B IHUILEBBIX JKUPaX U MOKET
CHUHTE3UPOBATHCS MHOTMMH TKaHAMH. MeXaHU3M €ro CHUHTE3a HaXOAMUTCA MOJI CTPOTUM METa0oJH-
YECKUM KOHTPOJIEM. XO0JIECTEPOIT IKCKPETUPYETCS C KEIIbI0 TMO0 B HEU3MEHHOM BHUJIE, IN0OO B BU-
Jie IPOJIYKTOB €ro MeTabojan3Ma — KeT4HbIX KuciaoT. C HapylleHrneM oOMeHa JIMIUJ0B U XOJec-
TepoJia CBsI3aHbl TaKKhe 3a00JIeBaHUs, KaK OKUPEHUE, aTepOCKIEpO3, HIlleMUYecKast 00Je3Hb cep-
1a, JKeT4HOKaMeHHasi 6ose3Hb. [loToMy moHMMaHHe BONPOCOB CHHTE3a, paclaja, TPaHCHIopTa H
perynsiun oOMeHa JTUIHUI0B U XO0JIECTepOoJIa HE0OOXOAUMO MPH U3YUEHUH ITHX 3a00JIeBaHUi.

JIMmonpoTEenHOBBIN CHEKTP TUIa3Mbl KPOBH — OCHOBHOM MOKAa3aTelb JUIHUIHOTO OOMEHa B Op-
raHu3Me, ¥ U3MEHEHUE COOTHOLIEHHS JIMIIONPOTEMHOB CBHUJETENLCTBYET O HApyIIEHHWHU METado-
JTU3Ma JIUIUIOB.

ean 3anaTUSA

W3yuuTh mporecchl CUHTE3a JIMIUAOB U XOJieCTepoia B KIIETKaX. Y CBOUTH MPOLIECCHl MOOMITH-
3alUy JIMOUI0B B XKHUpoBOM TKaHU. C¢opMHpOBATh NPEACTABICHUE O MEXaHU3MaX TPaHCIOpPTa JU-
MU0B U XosecTepoia B KpoBu. [IpnoOpecTu HaBBIKM KOJIMYECTBEHHOTO OmpezeneHus B-mumorpo-
TEUHOB B KPOBHU.

TpedoBanus K HCXOHOMY YPOBHIO 3HAHM
ﬂﬂ}l NOJIHO2O0 YCBOCHUs meMbl H606x0()u]l/l0 nosmopums u3.
— OuoopzanuuecKoil Xumuu:
® X0JIECTEPOJI: BTOPUUHBIN CIIUPT — MPOU3BOAHOE IUKJIONICHTAHIEPTUAPO(hEHAHTPEHA, CTPO-
€HHE, CBOMCTBA.
— OUO010ZUYECKOT XUMUU .
® TJIMKOJIM3 U MEHT030(ocaTHBIM MyTh OKUCIEHHUS TIIOKO3bI, OKUCITUTEIbHOE (hochopriu-
pOBaHUe.

JlJ1s1 IpoBepKYU MCXOAHOT0 YPOBHS 3HAHMI BBINOJIHUTE cjeylollee 3aJaHue:

3aoanue 1. Viccnenyemoe BEIIECTBO MOABEPIII TUAPOIIU3Y U C IIOMOIIBIO KAUYECTBEHHBIX pe-
aKLUM{ ONpeNeIwId B THAPOJIU3ATE KUPHBIE KUCIOTHI U MEPUCTUIIOBBINA cniupT. Kakoe BemecTtBo
UCCIIEI0BAJIOCH?

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

IIpasunvnocms pewienus npogepbme, CONOCMABUE €20 C OMBENOM.
Bonpocs! nuis1 06cyxneHust

1. Cunre3 TAI" u rmunepodocGoaUnII0B B MEYEHHU U )KUPOBOU TKaHU (XUMH3M, OOIIHE 3Ta-
bl CHUHTE3a, pasnuuus). TpaHcrnopTHble (OpMBI JUIMUAOB B KpoBH. CTpoeHHE U METa0OIU3M
JITTOHIT, JITIIIIT, JITTHIT, JITIBII.

2. Xonecrepos, OMoJOrMYecKas posib, NMUIIEBbIE UCTOUYHUKU. BbIBeneHue xonectepona u3
OpraHu3Ma, >KeT4HbIE KHUCJIOThl KaK OCHOBHOW KOHEUYHBIH MPOJIYKT oOMEHa XoJiecTepoiia, Mpei-
CTaBJICHHE O YXKETYHOKaMEHHOM Ooyie3Hu. bruocuHTes xosecreposa (TkaHeBas U CyOKJIETOUYHAS JIO-
KaJm3aius, CyocTpaThl, dTamnbl, XUMU3M | sTamna, perysmsims).

3. Mexanu3mbl mojJiepkaHus OajaHca XoyiecTepojia B KIeTKaX. TpaHCIOpPT XojecTeposia
(3X) BO BHeMEUECHOYHBIE KJIETKH, poJib anoBigo. Pons JITIBIT u JIXAT B pasrpy3ke KJIE€TOK OT U3-
ObITKa xoJnectepona. Merabonusm 3¢pupoB xonecrepoina, poib AXAT, xonecteponscrepasbl.
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4. T'unepxosnecteposieMust U €€ MPUUNHbL. bHoXUMuUs aTepockiiepo3a, F’MIepXoIeCcTeEPOIEMUs
Kak (hakTop pHcka, Apyrue GpakTopsl pUcKa, MEXaHU3M aTepOreHHOro ACHCTBUS aroIUIONPOTEHHA
(a). OcHOBBI IPOGHUIAKTUKN M TUATHOCTUKU THIIEPXOJIECTEPOIIEMHUil, aTepockiepo3a (MHIEKC aTe-
POTEHHOCTH).

5. MoOunu3anus JTUIMHA0B U3 KUPoBoi Tkanu (cxema, Ca?" u nAM®-3aBuCHMbIe MEXaHH3-
Mbl aKTUBallMd TOPMOH-YYBCTBUTENIbHOM JIHIIa3bl, FTOPMOHANBHAS peryisuus). Poias nenonupona-
HUS 1 MOOMJIM3ALIUN KUPOB.

Jlutepatypa AJ15 NOATOTOBKHU
OcHoBHas1
1. Buonoeuueckas xumust / B. K. Kyxra [1 gp.]. Mocksa : burom ; MuHck : Acap, 2008. C. 210231, 254-258.
2. Buonoeuueckas xumus / A. J1, Taranosud [u ap.]. Munck : Bem. mik., 2013. C. 186-199, 210-212, 214 217.
3. Kowcnexm nexumi.
JlonoaHuTenbHAS
1. Mapwann B. [xc. Knmuauyeckass owoxumust / B. J[x. Mapmami. Mocksa ; Cankr-IletepOypr : M3a-Bo
BMHOM-Hegckuit {uanext, 1999. 368 c.
2. Mappu P. buoxumust yenoseka / P. Mapu [u ap.]. Mocksa : Mup, 1993. 384 c.

3aganus 1J151 CAaMOCTOATEILHON padoThI

3aoanue 1. BcioMHUTE, 4TO XOJNECTEPOTI — CTPYKTYPHBI KOMIOHEHT OMOMEMOpaH Bcex
TKaHel opraHu3ma. [[7s cMHTe3a pa3inYHbIX OMOJIOTUYECKH aKTUBHBIX BEIIECTB B OPTaHU3ME HC-
T0JIb3yeTCsl CBOOOTHBIN XONIeCTEpoII, TorIa Kak 3TepuduipoBaHHas opmMa — pe3epB XojecTeposa B
KJICTKE.

1.1. U3 opranu3ma 4enoBeKa €KEIHEBHO BBIBOJUTCS OKOJIO 1 rpamMma xonecteposa. Ha3zoBu-
T€ HauOoJiee 3HAUMMbIC ITYTH BBIICTICHUS XO0JIECTEPOJIa:

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

B. Brinenenue ¢ dpexanusimu. I'. B Bue cTepoHaHBIX TOPMOHOB.

. Pacmemmsiercst go anetmia-KoA.

1.2. HazoBuTe myTH MOCTYIUJICHUS, UCTIOJIb30BAHUS U BBIBEJICHHUS X0JIECTEPOJIa U3 OPTaHU3Ma.

3aoanue 2. BplyunTe W HaNMIIUTE MOCIENOBATEIbHOCTh PEAKIMI CHHTE3a XOJIECTEposa U3
anetTmi1-KoA 110 oOpa3oBaHusi MeBaJoOHaTa, yKaKUTe (DEPMEHTHI.

2.1. OTBeTbTE Ha BOMPOC: MOXHO JIM CHHXKEHHUEM TMOTPEOJICHUsI XOJEeCTeposa C MUIIEH 10
100 Mr B CyTKM BBI3BaTh CHUKEHHE KOHLIEHTPALUN X0JIECTEPOJIa B KPOBH?

3aodanue 3. 3HaliTe CTPOCHHUE U POJIb PA3IMYHBIX JIUTIONPOTEUHOB B TPAHCIIOPTE XO0JIECTEPOIIa
B opranusme, yyactue JIITHIT u JITIBII B nepenoce xonecreposa u3 KpOBOTOKA B TKAHU U M30BITKA
XO0JIECTEPOJIA U3 TKAHEH B IEYECHb.

3.1. BeiOpure, B kakoii ¢opme MUIIEBOI X0JIECTEPOII MOCTYNAET B KPOBOTOK:

A. JIITHIL b. JIIBII. B. JITIOHII. I'. Xun0MUKpPOHOB.

3aoanue 4. Ilpyn nHTEHCUBHOMN (U3NYECKON pabOTEe aKTUBUPYETCS MOOMIIM3AIIMS HEUTpallb-
HBIX JKUPOB U3 JEIIO.

4.1. Kakoil ¢ppepMeHT oCyIIeCTBISET BHYTPUKIETOUHbIN JTUOIN3?

A. Ilencus. b. 'opMOH-uyBCTBUTENbHAS JIMIIA3A.

B. Jlumonporennnunaza. I'. Dugonentunaza. [1. ®ochonunasza.

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

HpaeuﬂbHocmb pemenuﬁ npoeepbnie, conocmaesue ux ¢ omeemamul.

67



IIpoBepbsTe Bamm 3HaHus (CAMOKOHTPOJIb YCBOCHHUS TEMbI)

3aoanue 1. Y G0IBHOrO MOCIE Kypca JICUEHUs! aTepOCKIIepo3a U CTPOroro COOI0eHUs Aue-
TOJIOTHYECKUX PEKOMEHIALUHN B IIa3Me KPOBH JIA0OPATOPHO MOATBEPKICHO MOBBIIICHUE YPOBHS
aHTHATEPOreHHbIX JIMIIONPOTENHOB. Kakue JIMIONpOTenH bl SABISIOTCS aHTHATEPOr€HHBIMU?

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

3adanue 2. Y moaei, B paliioHe KOTOPBIX NMPEoOIaaeT pacTUTENbHAS TIUINA U pbiOa, 3HAYU-
TEJIBHO CHIKEH PHUCK 3a0osieBaHUs aTepockiepo3oM. Kakue BemiecTBa, BXOISIINE B COCTaB ATHX
MIPOYKTOB, MOTYT OKa3bIBaTh aHTHATEpOreHHOE NeiicTBre? VX posib B 0OMeHe Xxosectepoa?

3adanue 3. TTaniueHT, KOTOPOMY € JEUCOHON IENbI0 HA3HAYCHO TOJIOAAHHE, B TCUCHUE JBYX
HeJeb 3HAYUTEIBHO MOoXyed. KakumM TropMOHOM peryaupyercs CKOpOCTh MOOWIIM3AIIUU KUPOB
MIPU U3MEHEHUH PEKUMA MUTAHUS?

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

I'. Kanmpuronunom. /I, [lapatupunrom.

3aoanue 4. Tlpu obGcrmenoBaHUU TMOJAPOCTKA, CTPAJAIOIIET0 KCAHTOMATO30M, BBISIBICHA Ce-
MeliHas rurnepxosiectepoiieMus. KoHIIeHTpalms KakuxX JTUIIONPOTEUHOB PE3KO MOBBINIEHA B KPOBU
MpY JTAaHHOW MaTOJIOTUu?

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

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

b. YBenuuenue B KpoBU KOHLIEHTPALIUK CBOOOAHBIX KUPHBIX KUCIIOT.

B. YBenuuenue B kpoBu koHneHtpauuu JIINOHII u xunomukpoHoB.

I'. IloBbllIEHHAs AKTUBHOCTh TOPMOH-YYBCTBUTEIILHOM JIMIIA3BI.

J1. IloBbllIeHHAs: aKTUBHOCTb JIMIIONPOTEUHIIUIIA3HL.

3aoanue 6. CpaBHUTE 0COOCHHOCTH OMOCHHTE3a JIUIHUJIOB (TPUALMIITIIUIIEPOIIOB) B pa3any-
HBIX TKaHSX, 3aTI0JIHUB TAOJIHUILY:

dopma TpaHCIOPTA JIH-

TkaHb Hcxoanblie cydcTpaThl CHHTE3Q
NHU/I0B U3 OpPraHa

Cnusucrast 0007109Ka TOHKOW KHIIKA
Ileuenn

’KupoBas TkaHb

3aoanue 7. Kakue nonoxeHus NpaBUIbHBI IS CUTYalluH, KOT/1a IIPOMCXOAUT MOOMIM3ALHS JIH-
MUI0B?

A. KoHnieHTpanus XUpHBIX KACIOT B KPOBH BBIIIIE HOPMEI.

b. Konnentpanus JITIOHII Bbiie HOpMBI.

B. 'opMoH-uyBCcTBUTENBHAS JTHTIa3a HAX0IUTCs B pocdopumupoBanHoii popme.

I'. Jlumonporennnumnasa HaxoauTcs B GochoprInpoBaHHOM dopme.

JI. AKTHBHOCTb JIMITOTIPOTEUHIINTIA3bl CHI)KEHA.

3aoanue 8. CpaBHHTE OMOCHHTE3 TPHAIIWITIIMIIEPOJIOB B TICYCHU M )KUPOBOW TKAHU:

1. BruocuHTE3 KMPOB B MIEYCHHU. A. CB0OOIHBIN ITUIEPOIT UCTIONB3YETCS ISl CUH-
TE3a JKHPOB.

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

3. O6a npouecca. B. Crumynupyercs npu HU3KOHW KOHLEHTPALUU
TJIIOKO3BI B KPOBH.
4. Hu onum. I'.  Cunresupyemslii )xup oOpa3yeT BaKyoJu, 3a-

MOJHAIOIIME UMTOIJIA3MY.
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OTBeTHI K pelIeHUIO 3aaHUI

/Jlna camonpoeepku ucxo0nozo ypoeHsa 3HaAHUIL:
1-T1;

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

JladbopaTopHnasi padora (60 MUHYT)
HNHCTPpYKIUA K IPAKTHYECKOMY 3aHATHIO

Onpeodenenue cooeprycanusa [-nunonpomeunog (MUNONPOMEUHO8 HU3KOU NIOMHOCHU) 6
naasme Kpoeu.

BoJIbIIMHCTBO JIMIIUI0B HAXOAATCSA B KPOBU HE B CBOOOJHOM COCTOSIHMH, & B COCTaBe OEIKO-
BO-JIUITUHBIX KOMILJIEKCOB (JIMIONPOTEUHOB). DpaKkiuy JIMIONPOTEUHOB OTINYAIOTCS 110 OTHOCH-
TEJIbHOM MOJIEKYJIIPHON Macce, KOJMYECTBY Oelika, MPOLIEHTHOMY COJEp)KaHHIO OTAEIbHBIX JIH-
MUJHBIX KOMIIOHEHTOB. JIMONPOTENHBI MOKHO pa3fenuTh pa3IMYHbIMU METOJIaMU: 3JIeKTpodope-
3a, TOHKOCJIOMHON Xpomarorpaduu, yapTpaleHTpU(GyrupoBaHus B COJIEBBIX PACTBOpAX pa3IMuHON
wioTHOCTH. [Ipu snekTpodopeTrHuecKkoM pas3ieIeHuH JTUITONPOTENHOB TIa3Mbl KPOBH (Ha XpOMATO-
rpaduueckoil 6ymare, aneraTLe/UIIONI03€e, arape, B MOJIMAKPUIAMHUIHOM Tejie) MOoIydatoT (Gpakuuu
XWJIOMHKPOHOB U JIMIIONPOTEUHOB Pa3IMYHON IIOTHOCTU: o-nunomnporennsl (JIIIBII) umeror mno-
JBMXKHOCTh O-T7100ynuHOB, B-munonporenssl (JITTHIT) obnanatoT moaBUKHOCTBIO B-TI00YJINHOB.
IIpe-B-nmunonpoteunst (JIIIOHII) Ha snexkTpodoperpaMmme pacrosiaratorcs OT JIUHUM CTapTa Mepes
-mumonporenHamMu, TOITOMY Y HUX TaKO€ Ha3BaHUE.

Omnpenenenne conepkaHusi B-IMIONPOTEHHOB B IIa3Me KPOBH MMEET 3HAYCHHUE ISl TUArHo-
CTHKH aTepOCKIIEpP03a, OCTPBIX U XPOHUUECKUX 3a00J€BAHUI MEYEHU, KCAHTOMATO3a U APYrUX Ia-
TOJIOTHH.

Ipunyun memooa. ®otomeTpuueckuii mMerol. B ocHOBY MeTona MoJiokeHa CHOCOOHOCTh
B-nmunonporennos (JIITHII) ocaxnarbcs B MpUCYTCTBUU XJIOpPUAA KaJbLUs U FeNapUHA; IPU 3TOM
U3MEHSIETCd MYTHOCTh pacTtBopa. [lo cTenmeHuM NOMYTHEHMsI pacTBOpa U CyAAT O KOHLEHTpaluu
[-TUMONpPOTENHOB B CHIBOPOTKE KPOBH.

Xoo pabomul. B mpobupky BHOCAT 2 mi 0,025M pactopa CaClz u 0,2 M CBIBOPOTKH KPOBH,
nepememnBaioT. OnpeneisitoT ONTHYECKYI0 MI0THOCTH pacTBopa (E1) mpotus pactBopa CaClz Ha
KOJIOpPUMETPE B KIOBETaX TOJIIMHOW 5 MM mipu KpacHoM cBeTtoduisTpe (630 HM). B kroBeTy no06aB-
a0t 0,1 M1 pacTBOpa remnapuHa, NEPEMEIINBAIOT U TOUYHO Yepe3 4 MUH CHOBA ONPEIENISIOT ONTH-
YeCKYI0 IIIOTHOCTh pacTBopa (E2) B Tex e ycloBusX.

Pacuem. BbraucnsioT pa3HOCTh ONTHYECKHUX IJIOTHOCTEH U yMHOXkaroT ee Ha 10 — sMmupuye-
ckuit koadurment, npeanoxeHHsli JIenBUHOM, T. K. MOCTpOEHHE KaTMOPOBOYHOM KPUBOM COMPSIKEHO
¢ psaom tpyaHocter (x (r/m) = (E2— E1)-10). B HOpMe cozepikaHue B-THITONPOTEHHOB COCTABIISET
34,5 /1. Copepxanue B-TMIONPOTEUHOB KosieOIeTcs B 3aBUCUMOCTH OT BO3pAacTa U MoJa.

Pesyabrarer: Ei1 = Ez>= Pacuyer:

BriBon:

Iloonucwy npenooasamens:
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15. TEMA: BHYTPUKJIETOUYHbIA OGMEH )KUPHBIX KUCJIOT. KETOHOBBIE
TEJIA. KOJIMYECTBEHHOE OIIPEJEJIEHUE XOJIECTEPOJIA
B CBIBOPOTKE KPOBU

AKTYaJIbHOCTb TeMbI

JKupHbIe KHCIIOTBI — HEOTHEMJIEMBIN COCTAaBHON KOMIIOHEHT OOJIBITMHCTBA JUNHI0B. [ToHM-
MaHHUC MCXaHU3MOB CMHTC3a 1 paciiala ) XUPHBIX KUCJIOT UMECT 60JIBH_IOC MPAKTUYCCKOC 3HAYCHUC B
NeATEILHOCTH Bpada. MHorue 00JIe3HH, BPOXKACHHBIC U TPHUOOPETECHHBIC, ONIPEICIIAIOTCS HapyIlIe-
HUSMHU B COOTHOIICHHUH MPOIIECCOB aHA0O0IM3Ma U KaTabom3Ma KUPHBIX KucioT. Hapymienue co-
OTHOIIIEHUS HE3aMEHHUMBIX KUPHBIX KUCJIOT B MUTAHUU MOXET MPUBOAUTH K CYIIECTBEHHBIM HM3MeE-
HCHUAM B COCTaBEC BﬁKOSaHOHROB H, KaK CICACTBUC, K pa3anH01?1 I1aTOJIOTHH.

OnuH U3 BaXHBIX MMOKA3aTeJICH JTUIMIHOTO OOMEHA — COoJIep)KaHNe KETOHOBBIX Tesl. KeToHo-
BBIC TE€JIa CONEPIKATCSA B KPOBH 3[I0OPOBOTO YelIOBEKa B HEOONbIINX KonmmuecTBax. OHAKO, MpU ca-
XapHOM Jauabere, ToJI0JaHNH KOHIIEHTPAIMsl KETOHOBBIX TEJ MOYKET MOBBIIIATHCS B HECKOJIBKO pa3,
pa3BHUBAETCS KETOHEMMUSI.

Ieanb 3anaTHA

M3yunth mporiecchl OKUCIICHHUS U CHHTE3a JKUPHBIX KUCTIOT. ChopmupoBars mnpencraBieHue 00
siiko3aHonAax U ux QyHkusX. [IprodpecTi HaBBIKK OMpeAeIeHUs X0IeCTepoia U KeTOHOBBIX TEl.

TpeGoBanus K HCXOAHOMY YPOBHIO 3HAHMI

s nonnozco yceoenuss memvl HeOOXOOUMO NOBMOPUMb U3!

— OUOOp2AHUYECKOU XUMUu:

* pEaKkIMH ajJbJ0JIbHOW KOHJAEHCANNW, (OPMHPOBAHNE M XaPaKTEPHCTUKA CI0XHOI(PHUPHOIH
CBSI3U, BBICILINE KUPHBIE KUCIIOTHI (CTpOeHHe, HOMEHKIIaTypa, cBoiictBa); [10JI, npoayktsl [10J];

* KETOHOBBIE T€Ja U UX CBOMCTBA

— Ouo02UYeCKOUl Xumuu:

* [ICHTpPAJIbHbIE ITyTU METa0oIu3Ma (OKUCIUTEIbHOE E€KapOOKCUIUPOBAaHUE MUPOBUHOIPAI-
Ho# kucnotsl, [[TK);

* IEHT030(0C(ATHBIN MyTh;

* TUXOTOMHYECKUH pacmaj II0KO3Hl;

* OKHCIUTENbHOE QochopunnpoBanme

JIJ1sl IpoBepKYU UCXOAHOT0 YPOBHS 3HAHUI BBINOJHUTE CJIeIYIOIIHE 3aaHUS:
3aoanue 1. Onpenenure koanyecTBO Moiib AT®, cuHTE3UpyeMoe 3a CUeT MOJHOTO OKHCIIE-
HUS OJTHOTO MOJISI:

1. I'mroK03bI. A. 17.
2. Auetni-KoA. b. 18.
3. Cykunun-KoA. B. 10.
4. ®ocdoauokcuaneToHa. r. 25
. 32(30)

3aoanue 2. B uccnenyeMoil Moue ONpEAETHIIM BBIPAKEHHYIO KUCIYIO PEaKIHUIo 3a CYeT
BEIIECTBA, 00JIa/IAl0IIEeT0 CBOMCTBAMU KETOHOB. Kakoe M3 MmepedrcIIeHHBIX BEIIECTB MOXKET 00ycC-
JIOBUTH 3TO n3MeHeHue pH moun?

A. AueroH. b. SInTapnas xkucnora.

B. Vronbnas kucnora. I'. AneroykcycHast KUCIIOTA. . YkcycHas kuciora.

3aoanue 3. B Moue GOJIBHOTO C BBIpR)KEHHOW KHUCIIOW peaklueill Oompeieiuiiu coaep’kKaHHe
B-runpokcubyrupara. 13 kakoro npenmecTBeHHUKA OH MOKET 00pa30BaThCs?

A. AlieToH. b. AueroykcycHas kuciora.

B. MacnsHas kucnora. I'. SInTapnas kucnora. M. y-OxcumacisiHast KUcIoTa.

Hpaeuﬂbnocmb pewenud npoeepbnie, conocmasue ux ¢ omeemdamul.
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Bonpocs! nu1s1 06cyxneHust

1. B-Okucnenne Kak LIEHTPAJIbHBIA MyTh KaTaboaM3Ma KUPHBIX KucioT. CyOkierouHas Jio-
KaJM3alys Mporecca, akTUBAIMS JKUPHBIX KUCIOT, TPAHCIOPT B MHUTOXOHIPHUU. XHUMH3M OKHCIIE-
HUs, ydacThe BUTaMUHOB. CoNpshKeHHE C IPOLIECCOM OKHUCIUTENBHOro (HOCHOpUIMpPOBaHUS U
SHEPreTU4ecKuil BBIXOJ. [-OKHCIIEHUE JKUPHBIX KUCIOT ¢ HEYETHHIM KOJHMYECTBOM YIJIEPOIHBIX
aTOMOB, HEHACBILICHHBIX )KUPHBIX KUCIOT. OCOOCHHOCTH 3-OKHUCICHHUS B IIEPOKCUCOMAX.

2. buocunTe3 *UpHBIX KUCHOT. CyOKiIeTouHas JOKaau3alus, cyoCcTpaThl, XUMHU3M, Peryis-
1ust. OCOOEHHOCTH CTPOCHHMSI AlUIICHHTA3bL. PoJb MaUK-pepMeHTa.

3. Merabonu3m apaxuJ0HOBON KHCIOThl. bruocuHTe3 31K03aHOUIOB (IIPOCTArIaHANHBI, PO-
CTAaLMKIIMHBI, IEMKOTPUEHBI, TPOMOOKCAHBI) M X OMOJIOrHYecKas pob.

4. KetoreHes: TKaHeBasl U CyOKJIETOYHAs JIOKAIM3aLUs, CyOCTpaThl, XuMu3M. OKCUMETHIITITY-
TApUJIOBBIA W J€alMIa3HbIi MyTH 00pa30BaHMsI KETOHOBBIX Tell. MOJEKYISIpHbIE MEXaHU3MBI KETO-
HEMHUH IIPU caXxapHOM Juabere, HEJOCTATOYHOM YIJIEBOAHOM IMMTaHWH, TOJIOJAHUU. Y THIIM3ALUs Ke-
TOHOBBIX TeJ (B3aMMOIIPEBPAILICHHS, AKTUBAIINS, BKIIFOYEHUE B META00IN3M, YHEPTETUKA OKHCIICHHS).

5. Anerun-KoA kak nentpanbHblii MeTabonut. ITytu ero norpedienus B kierkax. B3aumo-
CBSI3b JIMIIUIHOTO M yIiIeBOAHOTO oOMeHa. Iyt mpeBparieHus riamueposa B KJIETKax. JHepreTnye-
CKH OayaHC OKUCIIEHUs MIIHLEepoa.

Jluteparypa 1Jisi HOATOTOBKH
OcHoBHasn

1. Buonocuueckas xumusi / B. K. Kyxra [u np.]. Mocksa : bunom ; Munck : Acap, 2008. C. 234249, 258-260.

2. Buonoeuueckas xumus / A. J1. Taranoswd [1 ap.]. Musck : Bem. mk., 2013. C. 200-210, 212-214.

3. Koncnexm nexkuunit.

JonoaHurenbHast

1. Mappu, P. Buoxumus genoBeka / P. Mappu [u 1p.]. Mocksa : Mup, 1993.

2. Buoxumusa. Kpatkuii kypc ¢ ynpaxaeHusmu u 3agadamu / iog pen. E. C. Cesepuna, A. 5. Huxomnaesa.
Mockga : 'DOTAP-ME/, 2001. C. 186-189, 193-198, 205-210.

3anaHus 1S CAMOCTOSATEILHOM PaGoThI

3aoanue 1. Hayuutech pacCUUTBHIBATH SHEPTETUUECKUM BBIXOJ] 3-OKUCIIEHUS KUPHBIX KUCIIOT.
JlJ1 5TOr0 HYKHO IIOMHUTB, YTO:

A. Yucno moneit anetun-KoA, oOpa3yromuxcsi B pe3ysibTaTe OKUCICHUS KUPHBIX KUCIOT C
YETHBIM YHCIIOM aTOMOB yriepoa (), MOXKHO paccyuTath 1o ¢popmyse: n/2.

b. Kaxnprit monb anietnii-KoA nanee okucinsercs B LITK ¢ oopazoanuem 10 monp ATOD.

B. B kax1oM BUTKE [3-OKHCIEHUS TPOUCXOAT /IBE PEAKIIMH JIETUIPUPOBAHMS, B KOTOPBIX BOC-
cranasimBarorcs ogHa monekyna HAJ[Y (HAIHHY) u omna monexyna ®AJL (PAJIH2), mostomy
KaKIb1id BUTOK JaeT 4 AT® npu conpsiKeHUH ¢ TPOLIECCOM OKUCTUTENHLHOTO (pochoprimpoBanus.

I'. Yucno BUTKOB MOXKHO paccuuTaTh 1o Gopmyse: N/2-1, T. K. B MOCIEAHUI BUTOK [3-OKHUC-
neHus Bcerna BerynaeT Oytupui-KoA u npu ero pacuierieHuu oopasyercs 1Ba auetuin-KoA, a He
OJIMH, KaK BO BCEX MPEIBIIYIINX BUTKAX.

. CymmapHhbiii Beixo AT® aiis B-OKUCIEHUS KUPHBIX KHUCIOT C YETHBIM YHCIOM aTOMOB
yrJiepojia MOKHO pacCYUTaTh 1Mo GpopmyIie:

[(n/2) - 10 + (n/2 - 1) - 4] — 2*

* — 2 AT® pacxonyercst Ha aKTUBALIUIO KUPHBIX KUCIIOT.

1.1. Pemute 3amauy. Paccunraiite konmmuectBo AT®D, oOpasyroieecs mpu OKUCICHUN OTHOM
MOJICKYJIBI TPUMAIbMUTOUIITIIALIEPOJIA. AJITOPUTM:

A. Hanuuure peakuuo ruJipoiin3a 3TOro COeAMHEHUSI.

b. Paccunraiite konmuuectBo ATD, 00pa3yrorieecs: Ipu OKUCICHUH KaXXI0H MOJICKYJIbI Mallb-
MUTUHOBOM KucioThI 10 CO2 1 H20.
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B. Hanmummmre peakiuu kataboim3ma rimiepoda (rmiepoi — Gpochormuiepon — TUOKCH-
anetodocdar — riunepanpaeruadocdar) o CO2 u H20.

I'. Paccunraiite konmuectBo AT®, obpasyromieecs mpu OKUCICHUH OJTHOW MOJIEKYIIbI TIIHIIE-
pona g0 CO2 u H20.

[. Paccuuraiite cymmapHslii BbIxoa AT® nipy 0oaIHOM OKHUCIEHUN TPUIAIbMUTOMITIIALIEPOIIA.

1.2. ITpu KakOM yCIIOBUM aKTHUBUPYETCS [3-OKUCICHHE )KUPHBIX KHCIOT?

A. Ilpu ymenblieHuM cuHTE3a MadoHUI-KoA B nuro3oue.

B. IIpu yBennuenun xouuenrpayuu HAJIH'H® B Muroxonapusx.

B. Ilpu runokcun.

I'. [Tpu Han4uK GOJBIIOrO KOJIUYECTBA TITFOKO3bI.

3aoanue 2.

2.1. Hanumure peakuu NepBOoro BUTKa CUHTE3a NaJIbMUTHHOBOM KHUCIOTHI.

2.2. Hanmmute cyMMapHO€ YpaBHEHUE CUHTE3a MAJIbMUTHUHOBOM KUCIIOTHI M IOCUUTANTE KO-
JIMYECTBO IIUKJIOB, HEOOXOIUMBIX IS €€ CHHTE3A.

2.3. CKONBbKO MOJIEKYJI TTFOKO3bI U KAKUMU MYTSIMU HYXKHO 3aTPaTUTh, YTOOBI CHHTE3UPOBAThH
1 Monekyny TpUIaIbMUTOWITIUIEpOIa?

2.4. YxaxuTe, KaKue U3 NMPUBEICHHBIX HIKE KUPHBIX KUCIIOT:

1. CuHTE3UpYIOTCS B OpraHu3Me. A.18:2 (9, 12).
2. He cunTe3upyroTcs B OpranusmMe b. 18:1 (9).
U JIOJDKHBI IOCTYTATh C MUILEH. B. 18:3 (9, 12, 15).
I'. 18:0.
. 16:0.

2.5. Ilpu Kakux yciaoBUsSX OyIeT YBEIMUYUBATHCSA CUHTE3 KUPHBIX KUCIOT?
A. TIpy NOBBIIIIEHNN KOHIIEHTPAIMH TIIIOKO3bI B KPOBHU TIOCIIE €/IbI.

b. Ilpu cHUKEHNUHU CeKpeLy HHCYIHHA.

B. Ilpu yBenn4eHNM CEKperuu TIIFOKaroHa.

I'. ITpu nedocopunupoannu anetun-KoA-kapbokcuaaszsl.

J1. IIpu n30BITOYHOM MOCTYIICHUH KUPOB € MHUILEH.

3aoanue 3.

3.1. YkaxuTte, kakue QyHKIIUH PErYIUPYIOT MePEUUCICHHbIC HIDKE DITKO3aHOUIbI:

1. JIeMKOTpUEHBI. A. CokpallleHH€ TIaJKUX MBIIII, JIMTIOIN3, CEKPelrs, TPOHHIIa-
€MOCTb, DJIEKTPOIUTHBIN OalaHC, CBePThIBAHUE KPOBH.

2. IlpocTarnanuHBbI. b. Xemotakcuc, BocnaneHue, aJlIeprudecKue peakiuu, CoKkpa-
HIeHHe TIaaKkoi Mmyckynatypbl OponxoB u JKKT.

3. TpoMOOKCaHBI. B. Arperamus TpoMOOIIUTOB, CY>KEHHE COCYIOB U OPOHXOB, pe-

ryisiuus ypoBHa HAM® B TpomOoniuTax.

3.2. I3BecTHO, YTO aCIUPHH HEOOPATUMO UHTUOUPYET HUKIOOKCUTeHAa3Yy.

A. OObscHUTE, TOYEMY aCIIUPUH B MAJIBIX J103aX MOKET IPUMEHATHCS I TPEIOTBPALLECHUS
o0pa3oBaHUs TPOMOOB.

b. ¥V HekoTopbIX mt0/eil (C reHeTHYeCKON MPeIpacionoKeHHOCThIO) IPUHATHE aCIIUPUHA MO-
KET BBI3BATh MPUCTYIT OPOHXHATBHON aCTMBI — TaK Ha3bIBAEMYIO aCIUPHHOBYIO acTMy. [Tomoryt
JIU TaHHOMY OO0JIbHOMY CTEpPOUJIHBIE ITpernapaThl?

3aoanue 4. VI3yuurte myTu oOpa3oBaHUsI KETOHOBBIX TENl B MEYEHU M uX MeTabonu3m. Obpa-
TUTh BHUMaHUE Ha TO, YTO alleToaleTaT u -TUAPOKCHOYTHpaT 00pa3yloTcsi B HOpME B HEOOIBIITNX
KOJMYECTBAaX, a alleTOH — JIMIIb IPU 3HAYUTEIbHOM HAaKOIUIEHWH KETOHOBBIX Tell (rojioJjaHue, ca-
XapHbIN 1uaber).
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4.1. Kakue opranbl B HOpMe HCIOJIb3YIOT alleTOALEeTaT B Ka4ecTBe HCTOYHHUKA JHepruu?
A. Ileuens. b. Cepaue.  B. Moar. I'. Ckenetnas myckynarypa.

4.2. Ouennte >HEepreTudeckuid dpdext (B moabr AT®D) okucnenus 1 Monb areroainerara a0
CO2u H20. Pacuer 3anummure:
IIpasunenocms pewienuii npogepbme, CONOCMABUS UX C OMBEMAMU.

IIpoBepbTe Bamu 3HaHus (CAMOKOHTPOJIb YCBOEHHUS Te€MbI)
3aoanue 1.
1.1. OnuH UK B-OKUCIICHHS BKJIIOYAET YEThIPE TOCIE0BaTe/IbHBIC peakiuu. Bridbepute
MPaBUJILHYIO MTOCJIEIOBATEILHOCTD:
A. OkuciieHue, aeruiparaims, OKUCICHHUE, pacIleICHHUE.
b. Boccranosinenue, aeruipupoBaHue, BOCCTAHOBJICHHE, PACIICIICHHE.
B. JlerunpupoBanue, ruapartamus, JeruapupoBaHue, paculejieHue.
I'. 'mppupoBanue, neruaparanus, THAPUPOBAHUE, PACIICIICHUE.
J1. BoccranoBieHue, ruapaTaliysi, 1eruipupoBaHue, pacilleriCHUE.

1.2. V3BecTHO HacneICTBEHHOE 3a00IeBaHKe, IPU KOTOPOM B CKEJICTHBIX MBIIIIAX CHU)KEHA
KOHIICHTpAlLlMsl KapHUTHHA B pe3ynbraTe aedexra (epMeHTOB, yU4acTBYIOIUX B ero cuHrtese. OT-
BETHTE Ha BOIIPOCHIL:

A. Kak ckaxercs Ha CIIOCOOHOCTH BBINOJHATH JJIUTENBHYIO PaOOTy CHIKEHHE KOHIIEHTpa-
MU KapHUTHUHA?

b. [Tox MUKpPOCKOIIOM B KJI€TKaX TAKUX MBIIIL BUJIHBI BaKyoJu xupa. OObsACHUTE UX IIPOUC-
XOXJICHHE.

3aoanue 2.3.1. I3yunB MeTab0IM3M KUPHBIX KUCIIOT, 3al0JHUTE TaOIUILy:

IIpoueccnl B-Oxkucaenue buocunres
Jlokanusauus npouecca

Hcxoanslii cyocTpat

[MepeHocunk cyOcTpara uepe3 MUTOXOHIpHAITb-
HYI0 MeMOpaHy

KodepMeHTBI OKHCITHTEIFHO-BOCCTAHO-
BUTEJBHBIX PEaKIMi

Hcroynnk npucoeanHsIeMoro GpparMeHTa uim
OTHICTUISIEMBIN (pparMeHT

PerynstopHbie hepMeHTHI

Perynupyromue aktops |

AKTHUBaTOPBI

Wurnburops
3aoanue 3. Y nanueHta oOHapyKEHO MOBBIIIEHUE COACP)KaHUS KETOHOBBIX Tel B KpoBH. [Ipu

KaKuX (PU3MOJOTHYECKUX COCTOSIHUSX OpraHu3Ma HaOtoJaeTcst KeTOHEMuUs?

A. Tlpu yuTenbHOM MBIIIEYHOH padoTe. b. Ilpu u30bITKE YII€BOAOB B MHILIE.

B. IIpu oTcyrcTBHM )KHPOB B ULIE. I'. IIpu romonanum.

M. IIpu HapyieHny nepeBapuBaHus KUPOB.

OTBeTHI K pelIeHUI0 3aJaHuI

Jlnsa camonposepku ucxo0nozo ypoens 3HaHui:
1—(1-4,2-B;3-T;4-A),2- T, 3-Bb.

Jlnsa camocmosimensnoii pabomot:

1.1—336,5.1.2—A.

2.3 — 34 momnekyinsl rmoko3bl. 2.4 — (1-B, T, JI;2 - A, B). 25— (A, T).
31— (1-B;2-A;3-B). 41.-B,T. 4.2.-20 ATOD.
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JlabopaTtopHas padora (60 MUHYT)
HNHCTPpYKIUA K IPAKTHYECKOMY 3aHATHIO

PaGora 1. Onpedenenue Kkonyenmpayuu xojiecmepona é cbleOpoOmKe Kposu hepmeHmamusHvim
MEMOOOM

Ipunyun memooa. OnpeaencHue XoJiecTepoia mocie ero GepMeHTaTUBHOTO THAPOJIN3A U
okucieHus. MHIUKaTopoM SBISETCS XWHOHMMHH, OOpa3yeMblii W3 TepeKucu Bopopona u 4-
aMMHO(EHa30Ha B IPUCYTCTBUU (PEHOIA U IEPOKCUAA3HI.

Xonecmeponacmepaza

»
»

Ddup xonecreposa + H.O Xonecrepoun + )KUpHasg KUCIOTa

Xonecmeponokcuoasa
Xonecrepoia + O2 »  Xomecten-30H+ H20:

Ilepoxcuoasza
2 H202 + 4-amunodenazon + OeHon »  XunonumuH + 4 H20

OO6pa3yromuiics TpoayKT UMEET PO30BYIO OKpacKy. IHTEHCHBHOCTb OKPACKH IPSIMO IpO-
MOPIMOHAJIbHA KOHIEHTPALUU X0JIECTeposIa U u3MepseTcst HOTOMETPUUECKH.

Xo0 pabomul. XonecTepoil ONPeeNsioT B CBIBOPOTKE KPOBU. PeakTuBBI 100aBIsIOT 110 Clie-
IYIOLLEH CXEME:

OneITHas CranaaprHas
npoda, MJ npoda, MJ
B npoOupku BHOCHT:
CpIBOpOTKA KPOBH 0,02 —
CraHIapTHBIM PaCTBOP XOJIECTEPOIIA — 0,02
Pabounii pacTBOop pepMEHTOB 2,0 2,0
[TepemenmuBaOT 1 UHKYOUPYIOT peaKIMOHHYIO0 cMech S MuH nipu 37 °C wim 10 MuH 1ipu KOM-
HaTHOH Temmeparype

[To okOHYaHWHM MHKYOAIlMU M3MEPSIIOT ONTHUYECKYIO TIOTHOCTH OMBITHOW M CTaHAAPTHOU
npo0 Ha KosopuMeTpe (IauHa BOJIHBI 540 HM) B KIOBETax C TOJIIIMHON CIOS 5 MM MPOTHUB KOHT-
poJs.

Koutpoasnas npo6a conepxut 2,0 mi padodero pactBopa depmeHTOB. KOHTpOIBHYIO
Mpo0y MOKHO TOTOBHUTH OJIHY Ha TPYIIY.

Jlns pacuera KOHIIEHTPAIMH XOJIECTePOIia UCTIONB3YT (POpMyITy:

C xonect. (mmounn/i) = 5,17 x (E onwit. / E crann.)

PesyabTarnl: EONBIT. = E crann. =
Pacuer:
Knunuxo-ouaenocmuueckoe 3nauenue. Hopma — 3,9-6,2 MMOJB/1 X0JIleCTeposia B ChIBO-

poTKe KpoBH. [Ipy HapylIeHHH JTHIUAHOTO OOMEHA XOJECTepOJ MOXKET HAKAIJIMBATHCS B KPOBH.
VBenuueHne ypoBHsS XOJIECTEpoja B IUIa3Me KPOBH (THIEPXOJIECTEPOJIEMHUsI) HAONOAaeTCsl MpH
aTepocKiepo3e, caxapHoM auabere, MEXaHHYECKOHW xkenTyxe, Hedpute, Heppo3e (0coOeHHO TpU

74



JUMOUIHBIX Hedpo3ax), runotupeose. [loHmkeHue xonectepoia B KPOBH (THIIOXOJIECTEPOICMHUS)
HaOJI0AaeTCs IpU aHEMUsX, FOJOJaHNH, TYOepKyses3e, TUIepTHPEeo3e, PAKOBOM KaXeKCuu, MapeH-
XMUMAaTO3HOH XKeNTyXe, NOPaKEHUH LIEHTPAJIbHON HEPBHOM CUCTEMBI, JIMXOPAJIOUHBIX COCTOSHUSX,
IIPY BBEJICHUU MHCYJIUHA.

BriBoxa:

Pabora 2. Kauecmeennvie peakyuu na ayemon u ayemoyKcycHylo KUciomy

Tlopsiooxk evinonnenuss pabomol

1. [Ipo6a Jlerans Ha ameTOH. AIETOH B IIEJIOYHOU cpese Ma€T ¢ HUTPONPYCCHIOM
HaTpUsl OpaHXeBO-KpacHoe okpamuBaHue. [locie mogkucieHus: KOHLEHTPUPOBAHHOM YKCYCHOM
KHUCJIOTOU 00pa3yeTcs COeMHEHNE BUITHEBOTO IIBETA.

B npobupky BHOocaT 1 kammo mouun, 1 kamto 10% pactBopa NaOH u 1 xaruito cBexenpuro-
TOBJIEHHOT'O HUTponpyccuaa Hatpus. [losBisercs opanxkeBo-kpacHoe okpamnBanue. Jlodasistor 3
KaIli KOHIICHTPUPOBAHHOM YKCYCHOM KHCIIOTBI, MOSIBIISIETCS BUITHEBO-KPACHOE OKpAIlIBaHUE.

2. Peaxnusa [epxapnaTa Ha ameToOyKCycHYW0 kKucinoty. K 5 xammsM moun
mpuOaBISAIOT MO KarusM 5% pacTBOpP XJIOPHOIO Kele3a; MPU 3TOM BBINMATaeT 0calok (ochatos B
dopme FePOs. Ilpu Hanwumy aneToOyKCYCHOW KHUCIIOTHI OT JAJIbHEUIIEro MpHOaBICHUS XJIOPHOTO
JKelle3a MosBISETCs] BUIIHEBO-KpacHOe oKpairBanue. [Ipu crossHuu okpacka OjeIHeeT BCleICTBUE
CaMOIIPOU3BOJIBHOTO JI€KAPOOKCUIIMPOBAHUS AalETOYKCYCHOM KuCiOThl. Ilpu kunsueHun mpouecc
MPOTEKaeT OYEHb OBICTPO.

Knunuxo-ouacnocmuueckoe 3nauenue. I'unepkeTroHeMust 1 KETOHYpHsI HAOJIIOJAIOTCS MIPU ca-
XapHOM JnadeTte, ToJI0JaHIH, TUIEePIPOIYKIIMH TOPMOHOB-aHTarOHUCTOB HUHCYJIUHA.

Pe3syabrar:

BoiBoxa:

Iloonucwv npenooasamens:

16. TEMA: HEPEUEHBb BOITPOCOB JIS1 IOAI'OTOBKH K KOJJIOKBUYMY
IO TEME «OBMEH JIMIIN1OB»

1. Kaxkwue BeriecTBa OTHOCATCS K JIMITUAAM, TPOCTHIM JIMINAAM, HEOMBIISIEMBIM U OMBLISIEMBIM
munmunam?  CTpykTypa, (QU3MKO-XMMHUYECKHE CBOWCTBAa M (PYHKUUM TPHUPOJIHBIX BOCKOB,
alWINIMIEPOJIOB, TIHLEPo- U CHUHrOPOCHOIUNUAOB, TIIUKOIUIUAOB, CYIb(GOIUIUAOB. YMETh
nycath XUMHYecKkue (opMysbl alWIMIALEposioB, (ochaTuaHoN KUCIOTHI, (ochaTHANIMHO3UTA,
Tu30IenuTrHHA, (ochaTuIMIITaHOIaMUHa, (dochaTuauiaceputa, (pocaTuaniIxoauHa, MaTbMUTH-
HOBOM, CTEapUHOBOM, OJIEMHOBOM, JIMHOJICBOM, JINHOJICHOBOW M apaxUJAOHOBOM KHCIIOT, OJIOK-CXEMBI
CTpOEHUS IIepaMu/Ia, 11epedpo3ua0B u ranro3uaoB (GM1), cpunromuenvna.

2. Drambl TepeBapUBaHUsS JIMIUAOB B JKEIYyIOYHO-KHIIEYHOM TpakTe. IIpencraBurenn
MEPBUYHBIX, KOHBIOTHPOBAHHBIX M BTOPHUYHBIX JKEIYHBIX KHCIOT. MecTo ux 00pa3oBaHUs, pOJib B
NepeBapUBaHUU JIMITUAOB. IMYJIBTUPYIONIME CBONCTBA JKEITYHBIX KUCIOT B NMPOCBETE KUIICYHHKA.
Ponb TaypuHa u rnunuHa. [leyeHOUHO-KHUIIeUHAs PEUPKYIALNS )KETUHBIX KUCIOT.

3. YMeTp mucaTh peakiuu [3-OKHUCIEHUS KUPHBIX KHCIOT C YETHHIM W HEYETHBIM YHCIIOM
YIJIEPOTHBIX aTOMOB, TIOACYMTHIBATh DHEPTETHYECKUI BBIXOJ[ ITOJIHOTO OKHCICHHS OTICITBHBIX
KHUPHBIX KHUCJIOT M alMIrIuneposioB. Kakue X upHbIE KUCIOTHI MOJBEPraroTcs [-OKHCICHHIO B
nepokcucomax? OTiuune B-OKUCIIEHUS] B MUTOXOHAPHUSIX U MIEPOKCHCOMAX.

4. PerynaropHasi B3auMOCBS3b [3-OKHUCIEHHUS XHMPHBIX KHCIOT B KIETKax U a’poOHOro
OKHCJICHHS TJIIOKO3bI. DTarbl MPEBPAILCHUS YTIIEBOIOB B JIETIOHUPYEMbIe JTUMHIBI (CXema).
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5. Bugpl 31iK03aHOMOB, 3aKOHOMEPHOCTH HMX JIEHCTBUSA, QYHKIIMU B OpranuzMe. MexaHusm
JeHCTBHS MPOTUBOBOCHAIUTEIBHBIX JIEKAPCTBEHHBIX MPENapaToOB HECTEPOUTHOM MPUPOIBI.

6. YcrnoBus, TpU KOTOPBIX AKTUBUPYETCS OWOCHHTE3 JKUPHBIX KHCIOT B KIIETKaX.
BuyTpukiierouHas JOKamu3alus 3TOr0 Mpolecca U MPOUCXOXKACHHE HCXOAHBIX CyOCTpaToB.
Peakuuu cuHTE3a XKUPHBIX KUCIOT. YMETh PACCUUTHIBAThH 3aTPATy IVIFOKO3bI (MOJIEKYJ) HA CUHTE3
3aJIaHHOTO TPHALMITIIMLEPOa (MOJIEKYIIbI).

7. Cxemsl nyreit oopazoBanus HAJIOHH' i keToaluape1yKTa3Hoi U eHOMIIPEAyKTa3HOM
peakuuii OMOCHUHTE3a JKUPHBIX KUCIOT B reNaToOUUTaxX U aAUIOIUTAaX.

8. Ckonpko AT® HyXHO 3aTpaTHTh Ha CHHTE3 MXHPHBIX KHUCJIOT (KHUCIOTHI IO Ballemy
YCMOTPEHHIO), YTOOBI 00ecreunTh UMU 00pa3oBaHUe OAHON MOJIEKYJIbI MITIOKOIepamMuia’?

9. Cxema (epMEHTOB TKAHEBOTO JbIXaHUsA. KOMIUIEKCHI ABIXaTeNbHOW Ienu. YKazaTh Ha
CXEME yYacTKH C SHEPTHEH, TocTaTouHOM /1 oOpazoBanust AT®. Ha ocHOBaHMM Kakoro usmepsie-
MOTr'0 IIOKa3aTeisl MOKHO ONPENENIUTh KOJMYECTBO SHEPIUH, BHIACIAEMON B peaklUU MepeHoca
31eKTpoHOB? Perymsius asixarenbHoi uenu, poiib AP, ATO.

10.Cxema (epmenToB TKaneBoro apixanus juist HAJ-3aBucumbix u ®AJl-3aBUCHMBIX CYO-
CTpaToOB. YMeTh BKIIOYaTh CYOCTpaThl [3-OKMUCIEHHS XUPHBIX KHCIOT (B-rumpokcuanni-KoA,
armu-KoA) B IbIXaTeNbHYIO IIeTb. 3HATh, yeMy paBeH kodddumment dochopunmpoanus (P/O)
JUIS KQXKJI0T0 U3 3TUX cyocTpaToB. Ha cxeme 00s13aTesIbHO yKa3bIBaTh yYaCTKU COMPSYKEHUS TPAHC-
1opTa 3JIeKTPOHOB U (pochopunupoBanusi. MOKHO M UCHOTIB30BaTh IS OKHCIEHUSI cyOCTpaToB B
mutoxonapusx HAJI®™? Pons HAJI®™ B kieTke.

11.Yto Takoe okuciurensHoe ¢ochoprarpoBaHue (OnpeneneHrue, CyOKJIeTouHas JIOKaau3a-
1ust)? OcHOBHBIE TIONTOXKeHUsT Teopur 1. MuTuenia, 0OBSICHSIOINE MEXaHH3M OKUCIHTEILHOTO (oc-
dopunpoBanus. Yto Takoe pazoOieHue okucnureabHoro pochopunmpoBanusa? Kakumu cBoiicTBamMu
JOJDKeH 00anark pasoomurens? [Ipumeps! pazobmmreneid. Kak m3MeHsieTcst mporece OKUCIUTEITBHO-
ro ¢ochoprIMpoBaHUs TIPY HEIOCTATKE KMCIOPO/ia B KIIETKaX (00BICHUTh MEXaHU3M)?

12. IHrubuTopsl mepeHoca IEKTPOHOB IO ABIXaTeNbHOW 1enu. B xakoMm coctostHum (OKHC-
JICHHOM WJIM BOCCTaHOBJIEHHOM) OyIyT HaXOJIUThCS MEPEHOCUUKH HJIEKTPOHOB MpH OJ0KaAe LETH:
a) TPOU3BOJHBIMH OApOUTYPOBOM KUCIOTHI; 0) MaJIOHOBOW KHCIIOTOW; B) IIMAHUJIAMH, YyTapHBIM Ta-
30M; I') POTEHOHOM ; J1) aHTUMULIUHOM A?

13.Peaknuu oOpa3oBaHusi [-rHApPOKCH-B-MeTHITITyTapuia-KoA ¥ MeBalOHOBO KHCIIOTHI.
Ilytn ncnosnp30BaHus TUX coelnHEHUH B KieTke. Perymsanus aktusHoctd ' MI'-KoA penykrassl.

14. Cunre3 xomnecTepoia B KIeTkax (cxema). Perymsmus 3Toro mpoiiecca, HalpaBJIeHHas Ha
3alIUTY KJIETKHU OT Meperpy3ku xosnecreposioM. CocTaBIsIoNIMe MEXaHU3Ma MOJIepKaHus OanaHca
XoJilecTeposia B KJIETKax, poip amo Ai, amo D, amo B-100, JIXAT, KJIETOYHBIX pPEIEHTOPOB,
0CTaTKoB XWJIoMUKpoHoB, JIIITIIT u JITIBII.

15. dakTophl, COCOOCTBYIONIME BBICOKOMY YPOBHIO Xojectepoia B coctaBe JIIIBII, B
cocrase JIITHII. BeposTHbli MEXaHW3M YYacTHS XOJIECTEpPOJIa B Pa3BUTUU aTEPOCKIEPO3a.
[IpoucxoxaeHue 1 poib NEHUCTHIX KJIETOK. Mcxoas n3 Merabonu3Ma XOJecTeposia B OpraHu3mMe U
€ro peryisiy, yMeTb 000CHOBATh OAXO/IbI K CHIPKEHHUIO €r0 YPOBHSI B KPOBH.

16. Bo3MoxHBIE MEXaHU3MBI aTEPOTEHHOTO JICHCTBUS JIMIIONPOTEHHA (a).

17. Tlpeannoxute MeXaHU3M pa3BUTHS TOCHEJACTBUH B pe3yiabTare CHW)KEHUS AKTUBHOCTU
JIMTIONIPOTENHIIUIIA3bl B KPOBH, MEUYEHOYHOW JMmasbl, ano C-2, HEAOCTAaTOYHOCTH PEUENTOpPOB IS
arno B-48/E.

18. OcoOeHHOCTH CHHTE3a TPHAIWITIIUIICPOJIOB B KJIETKAaX JKAPOBOH TKaHW, IICUECHU U
pecHHTE3a B KHIIEUHUKE (PEaKI[H 3THX MPOILIECCOB).

19. Merabomm3m nunonporenHoB kposu (XM, JITTOHII, JITIIIIT, JITTHIT u JITIBIT).

20. Bo3aMOXHBIe MPUYHMHBI MTOBBIIIEHUS YPOBHS CBOOOTHBIX YKUPHBIX KUCIOT B KpoBU. Ponb
aroJUIONPOTENHOB, TOPMOH-UYYBCTBUTENBHOM JTUIA3bI.

21. Mecropacnonoxenue neiictus pocdomunaz Ai, Az, C u D Ha cTpykrypy dhochomumnuaos.
Peakiuu cunreza serutuHa. JlunorpomHble  (akTOpbl, HUX pOJdb B HApYIIEHHWH CHUHTE3a
riuLepodochOIUIHUIOB B IEYeHH. MeXaHU3M pa3BUTHS )KUPOBOTO TEPEPOIKICHHS TIEUCHH.
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22.TloHATHE «KETOHOBBIC TeNay, UX XMUMHUYeckHe (opMmysbl. Peakiuu cuHTE3a KETOHOBBIX
TeN, JioKanu3auuss B KieTrke. Ponb B opraHusme. YMeThb paccUMTaTh KOJIMYECTBO MOJIEKYII
KETOHOBBIX TEJ, 00Pa3yIOIIMXCS U3 OJHOM MOJIEKYJIbI 3aJaHHOM KUPHOU KUCIIOTHI.

23.YMeTh nucaTh peakluy BKJIIOYEHMs KETOHOBBIX TNl B IPOLIECC SHEProNpOAYKLUH, €ro
OpraHHasi 1 BHyTPUKIICTOYHAS JTOKAIH3AIH, JHEPTETHUECKUI BBIXO/.

24.TloHATHE «KETO3», BEPOATHBIH MEXAHMU3M €ro MPOUCXOXKICHHUS IPU caxapHOM Auadere,
TOJIOAHUH.

17. TEMA: KOHTPOJIb IPAKTUYECKUX HABBIKOB BUOXUMHUYECKOI'O
AHAJIM3A. IBETHBIE PEAKIIMU HA BEJIKU U AMUHOKUCJIOTHI,
KOJMYECTBEHHOE OIIPEJAEJIEHHUE BEJIKA B CBIBOPOTKE KPOBH
BUYPETOBbBIM METOJAOM

AKTYaJbHOCTb TeMbl. KaueCTBEHHBIN U KOJMYECTBEHHBIN OMOXUMHYECKUIN aHAIN3 HAXOIUT
IIUPOKOE NMPUMEHECHHUE B KIIMHMYECKUX, MEIUKO-ONOJIOTMYECKUX U CAHUTAPHO-TUTUEHUYECKUX HC-
cienoBaHmsIX. Tak, HEKOTOPHIE I[BETHBIC PEAKIIMU HAIILIM IUPOKOE MPUMEHEHHE B J1ab0paTOpHOU
MIPaKTUKE ISl KOJIMYECTBEHHOTO OIpeieleHus OeIKa U aMUHOKUCIIOT (OMypeToBasi peakius JIeKHUT
B OCHOBE OMYpETOBOr0 METOJIa KOJIMYECTBECHHOI'O OMpeAciiCHUs OelKa, HUHTHIAPUHOBAS PEaKIus
UCIOJIb3YETCS Ha MPAKTUKE I KOJMYECTBEHHOTO OMPEIEICHUSI aMUHOKHUCIIOT).

Leapb 3aHATHSA: 3aKPETIUTHh TPUOOPETCHHBIC MTPAKTUICCKIEC HABBIKA KAYECTBEHHOTO M KOJIH-
YECTBEHHOTO OMOXMMHUYECKOTO aHalln3a; MPOBEACHUEM OIPEACIICHUs COJICPKaHHUs OelKa B ChIBO-
POTKE KPOBH M I[BETHBIX PEAKIIUi HA OCIKH U aMUHOKHCIIOTHI IPOBEPUTh YMEHHUE CTYICHTOB TPH-
MEHSATh METOJIbl KOJMYECTBEHHOT0 M KAauyeCTBEHHOI'O aHalM3a JUIA PEIICHUS MPUKIAIHBIX MEIu-
LIMHCKHX ACIIEKTOB.

TpeGoBanuss K MCXOAHOMY YPOBHIO 3HAHMii. /)i KaueCTBEHHOIO BBITIOJHEHUS 3aJaHUI
HEO0OXO0IMMO BCIIOMHUTD H3:

" obOwell xumuu.

— TPUHIUIBI TPOBEJCHHS KaUeCTBEHHBIX PEaKIIHii;

" OUOOpP2aHUYECKOU XUMUU

— METOJIbI MPOBEJICHUS [IBETHBIX PEAKITNI HA OCIIKK U aMUHOKHUCIIOTHI;

" MeOUYUHCKOU U OUONI02UYUeCKOU PUUKU.

— YCTPOMCTBO M MPUHIIUI PAOOTHI KOIIOPUMETPA.

[TonyunB MHAMBHUAYaATbHBIE KOHTPOJBHBIE 33a[aHUs, CTYACHTHI MPUCTYMAIOT K BHITOJTHEHHUIO
71ab0paTOPHBIX PabOT, HCITOJIB3YS ITPH STOM HHCTPYKIIHIO H 0(OPMIISIS TIPOTOKOJ paOOTHI.

Padora 1. [{BeTHbIC peaknuu Ha 0€JIKH M1 AMHHOKHCJIOTHI.

[{BeTHBIE peakMK AaI0T BO3MOKHOCTh OOHApYKUTh MIPUCYTCTBHE OENIKa B pacTBOpax M OHO-
JIOTUYECKUX KHUJIKOCTAX. DTH PEAKIMHM MPUMEHSIOT KakK JJIs KaueCTBEHHOI'O, TaK M JJIs KOJInye-
CTBEHHOTO ONpeJesieHns Oefka U coJepKaluxcs B HEM aMUHOKHUCIOT. HekoTopble peakuuu mpu-
CYIIM HE TOJBbKO OenkaM, HO M IPYTUM BellecTBaM, Hampumep, heHos, moJo0HO THPO3UHY, IaeT
PO30BO-KpacHOE OKpalllMBaHUE C peakTHBOM MIIJIOHA, TO3TOMY HEIOCTATOYHO MPOBEIEHUS OJTHOM
KaKOH-TMOO0 peakIiu JUisl YCTAaHOBJICHUS HAJTM4Ks OeJKa B UCCIIEAYyEeMOM PacTBOpE.

Cy1ecTByeT J1Ba TUIa LBETHBIX peakuuii: 1) yHuBepcaibHble — OuyperoBas (Ha Bce OenKu) U
HUHTUAPHHOBAS (HA BCE 0-aMHUHOKHCIIOTHI U OefkH); 2) crieruduueckue — TONbKO Ha OINpeeIeHHbIe
AMHUHOKHCIIOTHI KaK B MOJIeKyJie Oelka, Tak U B pacTBOpax aMHHOKHCIIOT, Hanpumep, peakuust domns
(Ha aMMHOKHCIIOTBI, COZIEpKaIlre clIaboCBA3aHHYIO cepy), peakims Cakaryuu (Ha apruHUH) U JIp.

[Tocne odopmieHnss TPOTOKOIA WCCIEIOBAHUS CBOEH KOHTPOJIBHOW 3a/ladé C MCIOJIb30Ba-
HUEM IBETHBIX pPEaKLUUil Ha OCHOBAaHMM IIOJIYYECHHBIX PE3yJIbTaTOB CTYJEHT JelaeT BBIOOp M3
CJIEYIOIIMX BapUaHTOB OTBETOB:

1) pacTBOp sIM4HOTO Oe€jKa (COACPKUT apoOMaTHUECKHE, anr(aTHUIECKHE U CepyCOoAepIKaIlie
AMUHOKHCIIOTHI);
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2) pacTBOp kenaTuHa (KEJTATHH — JCHATYPUPOBAHHBIN KOJUIATCH, HE COACPIKUT apoMaTHye-
CKHUX aMUHOKHUCIIOT);

3) pacTBOp apoOMaTUYECKUX O-aMUHOKHUCIIOT;

4) pactBop anupaTUIECKNX 0-aMUHOKHUCIIOT.

PesynbTar:

Pe3yabTarhl (1BET HCCI€1yeMOr0 BuiBoabI
pacTBopa)

BuyperoBas peakuust

Hunruapunosasn
peakuus
KcanTonporeuHoBas
peakums

Peakuus Muiiiona

Peaknusa ®oin

BriBoj:

Pabora 2. KonnuectBeHHOE orpesiesieHne Oellka B CHIBOPOTKE KPOBH OMYPETOBBIM METOJIOM.

Ilpunyun memooa. Meton OCHOBaH Ha OOpa3OBaHWU OKPAIICHHOTO B (DUOJIETOBBIN IIBET
KOMILIEKCa MENTHIHBIX CBsA3eH OelKa ¢ MOHAMHU JIBYXBaJCHTHOW Meau (cynbdaTta Mean) B MIET0Y-
HOU cpene. MIHTEHCHUBHOCTh OKpAacKd pacTBOpa MPsIMO MPOMOPIMOHATbHA KOHIIGHTpAIMu Oeka
B CBIBOPOTKE U onpezensercs (GOTOMETPUUYECKH.

Ilopaoox evinonenus padomer. Kaxxaplii CTyJeHT MoJydaeT IpoOUpKy, coaepxairyto 0,1 mi
HCCleyeMol ChIBOPOTKH (ombITHast mpoba). Bo BTopyro nmpodupky BHOcAT 0,1 M cTanzapTHOro
pacTBopa 6emnka ¢ koHueHTpamuei 100 r/n (ctangapTHas npoba). B TpeTbio npoOupky oTMepUBarOT
0,1 M 0,9 % pactBopa xJyopua HaTpus (KOHTPOJIbHAS Mpoda, KOTOPYIO MOXKHO CJeNiaTh OJHY Ha
BCIO Ipymiy). Bo Bce mpoOGupku nmpuiauBaroT 1o 5 M OuyperoBoro peaktuna. Copepkumoe mpoou-
POK OCTOPOKHO IMEpeMENInBaloT, u3deras oOpa3oBaHMs MeHbI, U yepe3 30 MUH (POTOMETPUPYIOT
OTIBITHYIO M CTaHAAPTHYIO MPOOBI B KtoBeTax 10 MM mpu 3eseHOM cBeTo(uIbTpe (JUTMHA BOJIHBI —
540 HM) TPOTHUB KOHTPOJBHOTO pacTBopa. ONpeneanB dKCTUHKITUIO TTPOO, PaCCUUTHIBAIOT KOHIICH-
Tpanuo 6enka (/1) B UcceyeMoi CBIBOPOTKE M0 popMyIe:

Con (F/J-[) = (EOH/ECT) ' CCT;

rae Con — KOHIEHTpalus O0enka B ucciaeayeMoil ChiBOPOTKe; Cer — KOHIIGHTpAIHs CTaHAAPTHOTO
pactBopa Oenka (100 r/m); Eon — omnTuueckas IIOTHOCTh OMBITHOM TpoObI; Ecr — omTuueckas
IJIOTHOCTH CTAaHAAPTHOU TIPOOHL.

Pe3syabrar: Eon =
Ecr. =

Pacuer:

BobiBox:

Iloonucv npenooasamensi:
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6.

Ha3zBanue

—— IIpuHIUn peakuuu KpaTkmnii xox padoTsi IIpumeyanus
buyperosas peakius | [laHHas peakiusi OTKPBIBaeT MENTHAHYIO CBs3b B Oenke. | K 5 xarmmsiM nccienyemoro pactsopa BuypetoByro p-1iuto garot Benie-
(ITmoTtpoBckoro) Ob6ycnoBieHa 00pa3oBaHUEM B ILEIOYHON cpese Ouype- | mpubaBisioT 5 kanens 10 % pacTBopa CTBA, COZICPIKALIIIE He MeHee 08yX

TOBOTO KOMIUIEKCA B Pe3yIbTaTe COCTUHEHHUS MEIH NaOH, 2 karum 1 % pactBopa cynbhara |nenmuonsvix céazei
C MeNTUAHON TPyNIHpoBKOoil Oenka. [Ipu sTom pactBop | Mean. CoaeprkuMoe MPOOUPKH ITepeMe-
npuoOperaeT (UOIETOBBII LBET IIUBAIOT
Hunrunpunosas AMUWHOKHCIIOTHI, TOJIMTIENTH B U Oenku nipu kunisiue- | K 5 xarmmsim ucciieyeMoro pacrsopa XapakTepHa 1151 aMUHOTPYIII
peakuus HUH C BOJHBIM PacTBOPOM HUHTHJpPUHA JAal0T CHHEE nobasisitoT 5 kanens 0,5 % BogHOTO B O-TTOJIOKCHHHU, BXOSIINX
WM cuHe-(proneToBoe okpamBanue. B pesynprare pacTBOpa HUHTHIIPHHA U KUIISTST B COCTaB OEIKOB, TOJHUIIENITHIOB
B3aI/IMOI[CI‘/'ICTBI/I$1 0-aMHWHOKHCJIOTBI C HUHTUAPUHOM 1-2 muH. OTMEUaroT MOoSBIICHNE OKpacCKu | 1 CBO6OILHI>IX AMHHOKMHCJIOT
obpazyercst UpPOBO OCHOBAHUE, KOTOPOE MEPETPyII-
MMUPOBBIBAETCA, AEKAPOOKCUINPYETCS U PaCIICTIISeTCS
Ha allbJIeTU]] U aMUHOJUKETOTHIPHH/ICH
Kcanronporennosas |I[Ipu o0paboTke pacTBOpOB OeKa WM aMHHOKHCIIOT K 5 kamisim uccnemyeMoro pactsopa [MonoxwurenbHas peakuus Myiib-

peakius (Mynbaepa)

KOHILICHTPUPOBAHHON a30THOM KUCJIOTOU MOSBISAETCS
JKEJITOE OKpAIIUBaHUE. APOMaTHYECKUE AMHHOKHUCIIOTHI
pu B3auMoaencTBuM ¢ KoHneHTpupoBanHoi HNO3
00pa3yroT HUTPOCOCIMHEHHS, OKPAILICHHBIE B JKEJITHIN
LBET

JO0ABIIAIOT 3 KaIId KOHII. a30THOH
KHCIIOTHI © OCTOPOXKHO KUTISITST

Jiepa J0Ka3bIBaeT IPUCYTCTBHE
B PacTBOPE apOMATHYECKHX aMH-
HOKUCIOT (TpH, QEeH, TUP)

Peakuus Ha THpPO3UMH
(Munona)

Tupo3uH npu B3aMMOAEHCTBUY ¢ PeaKTUBOM MMJIIOHA
Y TIPHU KHAIISTYCHUH 00pa3yeT KpOBaBO-KpacHOE COCIIMHE-
HUE PTYTHOM COJIM AMHUTPOTHPO3UHA Oarogaps Hau-
YHIO y TUPO3MHA (PEHOIBHOIO siApa

K 5 xarmmsm ncciiemyeMmoro pactsopa
MPWINBAIOT 3 KAy pacTBopa MmmioHa
U HarpeBaroT (OCTOPOKHO!)

CoenuHenus, UMCIOIIHE B CBOEM
coctaBe (hEHOJILHOE PO, TAKKE
JTAIOT TOJIOKUTENBHYIO PEAKITHIO
MwunioHa

Peaxkiusg o

Cynbsdruapuisnsie rpynmnsl (-SH) B 6enke uinu B nemn-
THJIE TIOJIBEPTAOTCSI MIETIOYHOMY THIPOJIH3Y, B PE3YIib-
TaTe Yero MPOUCXOUT OTIIETUICHHE CePhl B BHJIE CYJTb-
¢uma cBUHIA, KOTOPBIH C IITIOMOUTOM JaeT YePHbIH WU
OyphIif HepaCTBOPUMBIi 0CaIoK Cyabduma ceumia PbS

K 5 kannam uccnexyemoro pactsopa
00ABISIOT 5 Kam. peakTuBa Dos.
Kumarar u garotr noctosth 1-2 MuH

Moo uTENbHA TOJIBKO C aMHHO-
KUCJIOTaMH, KOTOPBIE COJEPKAT
c1abOCBs3aHHYIO cepy (IUCTEUH)




18. TEMA: 3AYETHOE 3AHATHE

TecTsl U1 MOATOTOBKM K 3a4€THOMY 3aHSATHIO HaxomsaTcs Ha caiire http://etest.bsmu.by/
Cmyoenmam u Kypcanmam | Meouko-npogpunakmuueckoe oeno | buonocuueckas xumusn |
Komnviomepnoe mecmuposanue / Tpenuposounstii mecm no mamepuaiy 1-zo cemecmpa

19. TEMA: IEPEBAPUBAHUE U BCACBIBAHUE BEJKOB. BHYTPUKJIETOUYHBIN
OBMEH AMUHOKHUCJIOT. AHAJIN3 )KEJIYIOYHOI'O COKA

AKTYaJIbHOCTH TeMbI

OCHOBHBIM OCTABUIMKOM a30Ta B OPraHU3Me SIBJISIFOTCS aMUHOKHUCIOTBL. AMHUHOKHCIIOTHI 00pa-
3yIOTCs B TIpOIlecce MpoTeonu3a O6enkoB. Pacnag GenKkoB B OpraHu3Me OCyHIECTBISIOT mpoTeasbl. Cy-
IIECTBYET MPOTEOJIN3 ABYX TUIIOB — TOTAJIBHBIN (HEOrpaHUYEHHBIH ), IPH KOTOPOM OEJKH pacriajaroT-
Csl 10 AMUHOKHUCIIOT, ¥ OTPaHMYCHHBIN (4aCTUYHBIN), IPU KOTOPOM OTILEIUIAETCS HECKOJIBKO aMHUHO-
kucinoT. OrpaHUYEHHBINA TPOTEOIN3 UMEET PEryIATOPHOE 3HaUeHHe (aKTuBalys (epMEHTOB, TOPMOHOB
OEJIKOBOI MPUPOIBI, CHCTEMA CBEPTHIBAHUS KPOBH, CHCTEMa KOMIUIEMEHTA U Jipyrue mnporecchl). [lepe-
BapuBaHHe OEJKOB B YKETYJAOYHO-KUIIEYHOM TPAKTe — 3TO pacUIeIVIeHHUEe MX J0 aMHHOKHCIOT. Ot
ATOTO 3aBHCHUT MOJHOLEHHOE CHAOKEHHE OpraHn3Ma a30TOM M HE3aMEHUMBIMH (DaKTOpaMH IIUTAHUS, K
KOTOpPBIM OTHOCSTCSI HE3aMEHHMbIe aMUHOKUCIIOTHL. [lepeBapuBaHre OCYIECTRISIIOT COJsSTHAS KHCIOTa
u nporeaspl. OO0 oOMeHe OCNKOB CYIAT MO a30THCTOMY OalaHCy — pa3HHIE MEXKIY MOCTYIUICHUEM
a30Ta B COCTaBe OEIKOB U BBIIEIICHHUIO a30Ta U3 opranusma. [locTynuBiime B KIETKH aMUHOKUCIIOTHI
00pa3ytoT (poH AMUHOKHCIIOT, KOTOPBIA MOMOIHAETCS 32 CYET Paclia/ia MHUIIEBBIX U TKAHEBBIX OSIIKOB
Y aMHUHOKHCIIOT, 00pa3yroIUXCs U3 JIPYTUX BEHIECTB. AMUHOKUCIOTHI (DOHIA KJIETKH HUCHOIb3YIOTCS
IUTsL CHHTE3a OEJIKOB M IPYTUX COSNMHEHHH, a TAKXKE MOABEPralOTCS WHIMBUAYaIbHBIM IPEBPAILICHISIM
1 O0LIMM peakiusiM oOMeHa — JI€3aMUHUPOBAHHIO, TPAHCAMHUHUPOBAHUIO, JIEKAPOOKCIITUPOBAHUIO U
aKTHBAITUH TPH OMOCHHTE3e OeNkoB. Peakiny 1e3aMUHUPOBAHUS IPUBOIAT K OOPA30BaHUIO aMMHUAKA.
Baxneiinryto poiab B 0OMEeHe aMHHOKHCIIOT UTPAeT IIyTaMaTIeruiporeHasHas peakius. B xone peak-
M TIepeaMUHUPOBAHUS TIPOMCXOIUT PACIa] OJHUX aMHHOKUCIOT M CHHTE3 HOBBIX aMHHOKHCIIOT,
obecrieunBaeTcsl B3aMOCBSI3b peaKlil yrieBoAHOro u 6enkooro ooMena. Ilpu nexapOokcunupoBa-
HUM aMUHOKHUCIIOT 00pa3yroTcsi OMOreHHbIE aMUHBI — TPUIITAMHUH, CEPOTOHUH, rucTamuH, I AMK, ur-
paroliye BaXXHYIO POJIb B OpraHU3Me.

Iean 3ansaTHA

CdopmupoBats npencraBieHrue 00 00IIel KOHIENIUMA 0OMEHa a30Ta B OpraHu3Me, 0 Oeke Kak
TJIJABHOM TMIIIEBOM MCTOYHUKE a30Ta M aMHUHOKHUCIIOT. [1oydnTh npescTaBieHne 0 MOJIEKYISIpHBIX Oc-
HoBax nepeBapuBanus 0enkoB B JKKT, ocoOOeHHOCTSIX 1eficTBUS pa3IMuHbIX IPOTEa3 U UCHOIb30BaHUU
UX MHTUOUTOPOB B KIMHWYECKOH MPAaKTHUKE, BCACHIBAHMM aMHHOKHCIIOT U TPAHCHOPTE MX B KIIETKH.
Hayuutbcsi mpuMeHSTh MOTyYeHHBIC 3HAHUS JUISi OOBSICHEHUS TIPHYMH HAPYIICHUS! YCBOSHHUS OEITKOB
UM, Y CBOUTH O0IIME IMyTH 0OMEHa aMHUHOKUCIIOT. [Tomy4nTh npezcTaBieHue o myTsax oOMeHa Oe3a-
30THCTOTO OCTaTKa aMUHOKHUCIIOT, O POJIM aMHHOKHCIIOT B 0Opa30BaHUM Ba)KHBIX OMOJIOTHYECKH aK-
THBHBIX coefmHeHM. Ha mpumepe onpeneneHus akTUBHOCTH aMUHOTpaHC(epas3 B CHIBOPOTKE KPOBU
MOKa3aTh 3HAUCHHE MCTIOIb30BAHMS HHANKATOPHBIX (DEPMEHTOB B TMATHOCTHKE W MPOTHO3e 3a0071eBa-
HUH.OCBOUTH METOBI KIIMHUYECKOTO aHAIM3a JKEITyJIOYHOTO COKa.

TpeOoBanusi K HCXO0AHOMY YPOBHIO 3HAHM I

na nonnozco yceoenus memvlt HeOOXOOUMO NOGMOPUMD U3

— Ouoxumuu:

* CTPOEHHE aMHUHOKHUCIIOT;

* CTPYKTypHasi opraHusaiusi OeIKoBOW MOJIEKYIIbI;

* (epMeHTHI.

JJ1st mpoBepKM UCXOAHOT0 YPOBHS 3HAHUI BBINOJHUTE CJIEAYIONUIHE 3a1aHUS:

3aoanue 1. Tlpu uccnenoBaHUU KETYAOYHOTO COKAa METOJIOM Teib-(HIBTPALIMHN BbIICITHIIH
HEaKTHUBHYIO (opMy TercuHa ¢ MojieKyisipHoi maccoit 42 kJla. [locie noGaBneHus kK GpepMeHTY
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http://etest.bsmu.by/
http://etest.bsmu.by/course/index.php?categoryid=31
http://etest.bsmu.by/course/index.php?categoryid=34
http://etest.bsmu.by/course/view.php?id=67
http://etest.bsmu.by/mod/quiz/view.php?id=4714

COJITHOM KHCJIOTHI MOJICKYJISIpHAsl Macca MernchuHa yMEeHbImIach 10 35 k/la u ¢pepMeHT cTan aKTHB-
HbIM. Kakoii BUIl perynsiuu XxapakTepeH Uit JaHHoro hepmeHTa?

A. ®ochopunpoBaHue MOJIEKYIbl (hepMeHTa.

b. Annocrepuyeckas peryssus.

B. [Ipucoeannenue uin oTIIEIICHHE OEIKOB MHTHOUTOPOB.

I'. YacTuuHbIH IPOTEOIN3 MOJEKYIIBI pepMeHTa.

J. Perynsmus 1o npuHIMIY 0OpaTHOH CBS3H.

3aoanue 2. B KIMHUKY rOCIUTAIN3UPOBAH OOJBHON C AEPMATUTOM OTKPBITBIX YYAaCTKOB KO-
KU, AUapeei, nemeHnueil. BeiopaTh, Kakas u3 NepeurcIeHHBIX PeaKIii, IPOTEeKAIOmas C y4aCTHEM
HAJT"-3aBrucuMoro pepMeHTa, HapymIaeTcs Mpyu JaHHOM 3a00JIEBaHHU.

A. OkucneHre MOJIOYHON KUCIIOTHI.

b. B3aumornpespaleHue ONTU4eCKuX N30MEPOB.

B. I'maponu3 xupos.

3aoanue 3. JIns paccachlBaHHs MOCJIEONEPALMOHHBIX PYOLIOB OOJILHOMY IPOBENEH KYypC
anekTpodopesa TpUIICMHA. AKTHBAIMsS KaKOTO THIIA XUMHYECKHX PEAaKLIUil JISKUT B OCHOBE

SH3UMOTEpanuu?
A. N3omepuzanuu. b. Okxcunopenykuumu. B. Cunresa.
I'. 'maponu3sa. J. IlepeHoca GpyHKIMOHATBHBIX TPYIT

3aoanue 4. JlanHbple BpaueOHOr0 OCMOTpA MOXKHWJIOW JKEHIUHBI, POKUBAIOILEH B J0ME JUIs
MpecTapebiX, COOTBETCTBOBAIM Nepudeprudeckoii HeipornaTun. JlabopaTopHble aHaIH3bI TOATBEP-
JWIA HEIOCTATOYHOCTh THAMUHA. AKTUBHOCTb KaKMX IPOLIECCOB CHHUYKEHA IIPU JAHHOM T'MIIOBHUTA-
MUHO3€?

A. TpancaMMHMpPOBaHUE AMUHOKHUCIIOT.

b. JlekapOokcrImpoBaHHE aMHHOKHUCIIOT.

B. OxucnutensHoe 1eKapOOKCHINPOBAHUE Ol-KETOKHUCIIOT.

I'. OxucnuTenbHOE 1€3aMUHUPOBAHUE aMUHOKHUCIIOT.

3aoanue 5. Beiomuute knaccudpukanuo pepmeHToB. DepMEHThI KaKUX KJI1acCOB y4acTBYIOT B
KaTaJIn3e peakuii 1Ie3aMUHUPOBAHUSL, TepeaMUHUPOBAHUS, 1eKapOOKCUITMPOBAHNS aMUHOKHUCIIOT?

Hpa@uﬂbHOCWlb pemeHuﬁ npoeepbnie, conocmaeue ux ¢ omeemamul.

Bonpocs! nuist 00cyxneHust

1. Yto Takoe azotucthlil Oananc? Kakue Bubl a30TUCTOr0 H6ajnaHca UMEIOT MECTO B HOPME U
IIPY N1aTOJIOTUN?

2. [lotpebHOCTH B Oenkax. buonornyeckas IEeHHOCTh OEIKOB.

3. Yro Ttakoe nporteonun3? Posib OrpaHMYEHHOr0 MPOTE0JIN3a B OPraHU3ME.

4. I'ne mpoucxoauT nepeBapuBanue 6enkoB? Kakue GpepMeHTH y4acTBYIOT B 3TOM Ipoliecce?
OOm1ast xapakTepucTHKa rnporeas. Mx cyOcTpaTHast crieliuuuHOCTh U MECTO JIEHCTBHSL.

5. Posb Keaym04HOTO COKa B TMepeBapuBaHUM OEIKOB. MeXaHW3Mbl 00pa30BaHUs COJITHOU
KHCJIOTBI B JKEITyJIKE.

6. BcacpiBaHME aMUHOKHCIIOT, TPAHCIIOPT aMHUHOKHUCIIOT B KJIETKH.

7. Ilponiecchl THUEeHUs OenkoB B KuileyHUKe. OOe3BpeKUBaHUE MPOAYKTOB THUEHHS U KCe-
HOOMOTHKOB.

8. AMHUHOKHCIIOTHBIN (POH]T KJIETKH, UICTOYHUKH MOTIOJHEHHS U ITyTH UCIOJIb30BaHNUA.

9. TpaHncamMmuHMpOBaHUE, aMHUHOTpaHC(epasbl, kopepmeHTHas GyHkMs BuTtamuHa Be Kiu-
HUKO-/IMarHOCTUYECKOE 3HAUEHHUE OMPEIeIeHNs] aKTUBHOCTH aMHUHOTpaHc(epas ChIBOPOTKH KPOBHU.

10. IIytn ne3aMUHMpPOBAHUS aMHHOKUCIOT. OKUCIHUTENbHOE JIe3aMUHUpOoBaHuE ((pepMeHTHI,
kodepmenTsl). [IpsiMoe OKHCIUTENbHOE [1€3aMUHUPOBAHHUE TIYTAMUHOBOM KHUCIOTHI (XUMH3M),
3HAUEHUE IIIyTaMaTAEeruAPOreHa3Hol peakuuy. Henpsmoe ne3aMuHUpOBaHUE.

11. ITytu ucnonbp3oBaHus 6€3a30TUCTOTO OCTaTKa aMUHOKHCIIOT. [ TMKOTeHHbIE U KETOT€HHbIE
aMHHOKHUCIIOTHI. CIIOCOOBI CUHTE3a HOBBIX aMHHOKHCIIOT.
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12. JlekapOOKCHIUPOBAHHE AMHUHOKHUCIOT, (GepMEeHThI, KOopepMeHT. bHOreHHBIE aMHUHBI
(TpUnTaMuH, CEPOTOHUH, TUCTAMUH, Y-aMUHOMACIISTHAs! KUCIIOTA), KaTeXoJaMHHbI (IopaMuH, HOpa-

JIpEeHAIMH, aApeHaINH). Peakiinu oOpa3zoBanHus, OMOJIOrHYecKast pojib, MyTH 00E3BPEIKUBAHMS.
Jluteparypa aJisi HOATOTOBKH
OcHoBHas1

1. Buonoeuueckas xvimus / B. K. Kyxra [u np.]. Mocksa : bunom ; Musck : Acap, 2008. C. 261-277, 277-281, 286—
287,296-301.

2. Buonoeuueckas xumus / A. J1, TaranoBud [u ap.]. Munck : Bem. mik., 2013.C. 218-225, 224-231.

3. Kowcnexm nexiyi.

JlonoaHuTeAbHAS
1. Jlenunoocep, A. OcHoBsl bnoxumuu / A. Jleannmkep. Mocksa : Mup, 1985. C. 571-576, 747-750.
2. Mappu, P. Buoxumus yenogexa / P. Mapu [u np.]. Mocksa : Mup, 1993. C. 286-298, 306—-309.

3ajanus 1J151 CAaMOCTOATEILHON padoThI

3aoanue 1.

1.1. 3anoMHHUTE OCHOBHBIE TAIbl IEPEBAPUBAHUS OCITKOB:

A. B xenynke.

b. B npocseTe TOHKOIO KMILIEYHUKA.

B. «IIpucreHouHOe» nepeBapuBaHUE.

1.2. 3amomauTe (QepMEHTHI, YJACTBYIOIIME Ha KAXKIOM JTale IepeBapUBaHUS OCIKOB, U
3HalTe CHeU(PUIHOCTD UX AeUCTBUA, pH-OoNTHMYM, MEXaHU3M aKTHUBALIUU.

1.3. YcBoiiTe, YTO KOHEUHBIM PE3yJbTAaTOM IE€pEeBApUBaHUs OEIKOB SBJISETCS 00pa3oBaHUE
aAMUHOKHCIIOT, JIETKO IPOHUKAIOIIUX B KJIETKU CIM3UCTON OCPEICTBOM aKTUBHOTO TPAHCIIOPTA.

1.4. YMmeiiTe 00BSCHUTD MPUYMHBI MOSIBICHHUSI B KPOBOTOKE ()eHOJa, WHAONA, CKATONa, MyT-
peciifHa, KaJlaBeprHa Mociie IepeBapruBaHus OSIKOBOM MUILHU B )KeTyI0YHO-KUIIIEUHOM TPaKTe.

1.5. BeiOepute npaBuiibHbIE OTBETHI. bronornueckoe 3HaueHue nepeBapruBaHus OEIKOB 3a-
KIIFOYAEeTCsl B TOM, YTO Gy1arojiapsi 3ToMy MpOLEcCy MPOUCXOIUT:

A. OOGpazoBanne Habopa aMHHOKHCIIOT, HEOOXOJIMUMBIX JJII CHHTE€3a COOCTBEHHBIX OEJKOB
OpraHu3Ma 1 OMOJIOTMYECKH aKTUBHBIX COCIMHEHUH.

b. Otmennenre HeOEIKOBON YaCTH CIOXKHBIX O€JTKOB (JTUIO-, HYKJIEOTPOTEUHOB), YTO 00JIET-
YaeT paclleruieHue OeJIKOBOM YacTH MOJIEKYIIbI.

B. O6pa3oBanue NpoAyKTOB, JIUIIEHHBIX AHTUTCHHON CIEU(PUYHOCTH.

I'. OGpazoBaHue NPOTYKTOB, KOTOPbIE MOT'YT JIETKO MPOHUKATh B KJIETKU CIM3UCTON 0007104-
KM KWIIICYHHKA.

3aoanue 2. OTBETbTE HA BOIIPOC: UTO SIBJISETCS HA4YaJbHOW MPUYMHON 0Opa30BaHUS aKTHUB-
HBIX NPOTEOTUTUYECKHX (EPMEHTOB U3 MPO(PEPMEHTOB?

A. ConmxeHne aMMHOKHUCIIOT, BXOJSIIMX B aKTUBHBIM LIEHTD.

b. I3meHeHne BTOPUYHOM CTPYKTYphI PepMEeHTa.

B. O6pa3oBanue HOBBIX CBsI3el B MOJIeKylie (hepMeHTa.

I'. I3MeHeHue NepBUYHON CTPYKTYPBL.

J1. I3MeHeHne TpeTUYHOU CTPYKTYPHI.

3aoanue 3. BpiOepute mpaBUIbHBIE OTBETHI Ha BOMPOC: YTO MPEAOXPAHSIET CEKPETOPHBIE
KJIETKH OT JE€UCTBUS MpOTEeas?

A. Hanmuuue cnusu, cofeprkalieid reTepornonucaxapusl.

b. AkTuBanus ¢pepmMeHTa TOIBKO B MOJIOCTH (KEITYAKA, KHIIICUYHUKA).

B. Hannuue riaMkonpoTeMHOB Ha HApY>KHOW TOBEPXHOCTH MEMOpaH.

I'. OtcyrcTBUE CYOCTPaTOB.

3aoanue 4. Y My>X4uHBI, B TE€U€HUE UIUTEIBHOIO BPEMEHH 3JI0YNOTPEOIABIIETO aJIKOTOJIEM,
3HAYUTENIHHO MOBBIIIEH YPOBEHb ajJaHMHAMHHOTpaHchepasbl kpoBu. Kakue OnoxuMuyeckue peak-
IIUY KaTaIu3upyeT NaHHBIN (epMeHT?

A. IlepeamuHnpoBaHue. b. OxucnurenbHOE A€3aMUHUPOBAHHUE.

B. Cunres rimyramara. I'. IexapOokcunupoBaHHe.

. TpancMeTriipoBaHue.
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3aoanue 5. Y 60IbHOTO ¢ MH(MEKIIMOHHBIM TEMaTUTOM YCTAHOBJICHO PE3KOE YBEINYEHUE aK-
TUBHOCTH TIyTaMaTACTHAPOTEHA3Hl B KPOBU. YKAKUTE BUTAMUH, KOTOPBIH SBISIETCS KOYEPMEHTOM
JIAaHHOTO YH3WMa:

A. HuxotnHamMmu. b. TnammuH.

B. ®onueBas xuciora. I'. ITupugokcuH.

J1. AckopOrHOBAas KUCIOTA.

3a0anue 6. Y 0GOIBHOTO TOCIE NEPEHECEHHOro MH(papKTa MHOKapJa B TeUYeHHE 2-X CYTOK
3HAUUTEIBHO IOBBINIANACH AKTUBHOCTH acmapTaTaMHHOTpaHCc]epas3bl B KPOBH. YKakuTe Kodep-
MEHT JIaHHOTO ()epPMEHTA!

A.HAIL". b. DA/ B. HAI®".

I'. Ilupunokcanbdocdar. . Tnamunnupodocdart.

3aoanue 7. llocne mpucrtymna cygopor neadaTpoM ObLT OCMOTPEH TPYAHON peOeHOK, mory4da-
IOIUH MCKYCCTBEHHYIO TUIIy. Y peOeHka oOHapyxeH Takke nepmarut. [Ipu maboparopHom 00-
CIIETIOBAaHUM YCTAaHOBIIEHO CHIDKEHUE ajaHWH- M aclapTaTaMMHOTpaHc(]epa3HOil aKTUBHOCTH B
KpoBHU. HepocTaTkoMm Kakoro KogepMeHTa 00YCIIOBICHO CHIDKEHUE CKOPOCTH TPAHCAMHUHUPOBAHUS
AMUHOKHUCIIOT?

A.HAI". b. HAI®". B. ®A.

I'. ITupunoxcansdocdara. . Tuamuaniupodocdara.

HpCIGZ/lJleOCmb pemeﬂuﬁ npoeepbnie, conocmaesue ux ¢ omeemamul.

IIpoBepbTe Bamm 3HaHus (CAMOKOHTPOJIb YCBOEHUS TEMBI)

3aoanue 1. Tlpu OCTpBIX MAHKPEATHTAX MPOUCXOIUT MPEKICBPEMEHHAs aKTHBANUS Tpodep-
MEHTOB B KJIETKaX IMaHKpeaTH4eCcKoH ene3bl. B pe3ynpTaTe MeXaHMUECKOro MOBPEKACHUS (CUIIb-
HO€ CIaBJIMBaHKE, TPABMbI) MPOPEPMEHTHI BHIXOJAT U3 KJIETOK U aKTUBU3UPYIOTCS B CaMOM JKelese,
a HE B [TOJIOCTH TOHKOM KUIIKU. OTBETHTE Ha BOIIPOCHI:

A. Kakue hepMeHTBI MOTYT aKTUBUPOBATHCSI IPU OCTPHIX MaHKpeaTUTax?

b. Kakue nocnencTsust MOKET BbI3BaTh TaKasi aKTUBALU?

B. Kak MOXHO yMEHBIINTh Pa3pyIIUTEIbHOE ACHCTBUE TAHKPEATUUECKUX MpoTea3?

I'. bBuoOXMMHUYECKUM TECTOM Ha OCTPBIM NMAHKPEATUT B KIMHUYECKOW IMPAKTUKE CIYKUT OMpe-
JieJIeHne aKTUBHOCTH O-aMMJIa3bl B KpOBU 00JbHOT0. OOBSICHUTE, MOYEMY YBEJIWYUBACTCS aKTHB-
HOCTb OL-aMHJIa3bl B KPOBH NPU OCTPOM IaHKpEATUTE.

3aoanue 2. lpu runoanyJHOM racTpuTe CHIKEHHE KHUCIOTHOCTH KeTyJOYHOIO COKa BBI3bI-
BAE€T TOPMOKEHUE YACTUYHOTO MPOTEOJIM3a MOJEKYJIBI MENCUHOTeHA. M3MEeHEeHUsT Kakoro ypoBHs
CTPYKTYpPHO Opranuzanuu epMeHTa MMEI0T peliaolee 3HaYeHne Ipu ero akTuBauu?

A. IlepBUYHOI CTPYKTYPBI. I'. YeTBEepTUYHOM CTPYKTYPBHI.

b. Bropu4HO#i CTpyKTYpHI. J1. bosiee BBICOKOrO ypOBHSI.

B. TpeTtn4HOM CTPYKTYpHI.

3aoanue 3. MyxuuHa HanpaBjeH B OOJbHUILY C AMAaTHO30M OCTPBIM MaHKpPEaTUT, IpU KOTO-
POM BCIIEZICTBHE BHYTPUKJIETOYHON aKTHBALMU MaHKPEATHUYECKUX (PEPMEHTOB MPOUCXOIUT Pa3py-
meHne TkaHer. [laruenTty OblT Ha3HAUEH NpenapaT KOHTPUKAT — KOHKYPEHTHBIN HHTHOUTOP TIaH-
KpeaTndeckux ¢pepMeHTOB. Bribepure xapakTepHble 0COOEHHOCTH UHIMOUPOBAHUS:

A. VIHrubutop sBisieTcs CTpYKTYPHBIM aHaJIOTOM cyOcTpara.

b. Crenenp HHrHOMPOBAHUS 3aBUCHUT OT KOHLIEHTPAIIMM HHTUOUTOPA.

B. Ctpyktypa nHTHOUTOpA HE MMOX0KA HA CTPYKTYpY cyOcTpara.

I'. Crenenb HHTUOMPOBAHUS 3aBUCHUT OT BPEMEHH JIeHCTBUS MHTUOUTOPA.

J1. O6pa3zoBaHre HEAKTUBHOT'O KOMIUIEKCAa HHTHOUTOP-CYOCTpaT.
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3aoanue 4. llenTpasibHash poib TIYTAMHUHOBOW KHUCIOTHI B MPOMEKYTOYHOM OOMEHE aMHHO-
KHUCJIOT ONPEEISAETCS TEM, UTO TIIyTaMUHOBAsI KUCJIOTA!

1. YyacTByeT B TpaHCAaMUHUPOBAHUU KaK yHUBepcainbHbIN JoHOp NH2 -rpynmsi.

2. Jlerko oOpasyercsi U3 O.-KETOTIyTapOBOIM KUCIOThI — YHHBEPCAJIBHOI'O aKIENTOpa aMHUHO-
TpyIIL.

3. Mesamunupyercst HAJ[ -3aBUCHMOI TITyTaMaTIeruIporeHas3ou.

4. SIBnserca 3aMEHUMON aMUHOKHUCIIOTOM.

3aoanue 5. Tlpu nexapOOKCHIMPOBAHNN KaKUX aMUHOKHCIIOT WM UX MPOU3BOJHBIX 00pa3y-
I0TCS CIEIYIOIINE OMOTEHHBIC aMUHBI?

1. Tpuntamus. 2. CepoTOHUH.
3. 'ucramuH. 4. TAMK
5. lodpamus.

OTBeTHI K pelIeHUuI0 3aJaHuil

Jlna camonpogepku ucxo0Ho2o ypo6Hs 3HAHUIL:
1-T72-A;3-1.4—B.

Jlna camocmosamenvhoul padomet.

15 -A,b,B, I;2-1;3-A,b,B,4—A;5—A;6—1I;,7—T1.

JlabopaTopnasi pa6ora (60 MUHyT)

HNHcTpyKuus K NPaAKTHYECKOMY 3aHATHIO

Pabora 1. Konuuecmeennoe onpedenenue Kuciommocmu y#ceiy00uHoz0 coKa

Ipunyun memooa. OOIIYI0 KUCIOTHOCTD JKEITYJOYHOTO COKa U3MEPSIOT B MusuuianTpax 0,1H
pactBopa NaOH, 3arpauenHoro Ha HeWrpamuszamuio 1000 w1 KETyIOYHOTO  COKa
B NPUCYTCTBUM HHIUKaTopa ¢eHondTanenHa (3oHa nepexoxa pH 8,3-10,0; Hmke 8,2
OecuBeTHbIH, Bhine 10,0 — kpacHbIit). B HOpMe o011as KUCJIOTHOCTB JIJIsi B3POCIJIOTO YeJI0OBEKa CO-
ctaBiseT 40—60 MMONB/I, Y HOBOPOXACHHBIX — 2,8 MMOJIB/I, y Aereit ot 1 mecsina o 1 roma —
4-20 MMOJIIB/11.

Copepxanrie CBOOOTHON COJISTHOM KUCIOTHI B KENYJIOYHOM COKE U3MEPSIOT B MUJUTUIUTPAX
0,11 pactBopa NaOH, 3aTpauennoro Ha Hewrpamm3anuio 1000 M KeTyJOYHOTO COKa B MPHUCYT-
CTBUU MHAMKATOpa AUMETHUIaMHHOAa300eH30Ma (30Ha mepexona pH 2,9-4.,0; auxe 2,9 — po3oBo-
KpacHbii; Bblle 4,0 — >xenToiif). CBoOOAHAS COJIIHASI KUCTIOTA TMOYTH BCS OTTUTPOBBIBACTCS MPU
pH 3,0; mpu 3TOM OKpacka AMMETUIAMHHOA300€H30J1a U3MEHSAETCS OT PO30BO-KPACHOM 10 OpaHkKe-
Boil. CozeprkaHue cBOOOTHOM CONSTHON KHCIOTHI B HOpMe cocTaBiisieT 20—40 MMob/i1 (y HOBOPOX-
neHHbIX — 0,5 MMOJIB/T).

Ompenenenue O0IIEH KUCIOTHOCTH, OOIIEH COJITHON KUCIOTHI, CBOOOTHOM COJITHON KHCJIOTHI
U CBSI3aHHOW COJISTHOM KHUCIIOTBI MPOBOAMTCS B OJHOW MOPIHMHU KEITyIOYHOTO coka. TurpoBaHme
MPOBOJIAT C ABYMSI HHIUKATOPAMU: JTUMETHIAMUHOA300€H30I0M U (DeHOIPTATCHHOM.

Xoo pabomei. OTMEpUBAIOT MUIETKONH B KOIOOUKYy 10 MI jKemyJOYHOTO COKa, AOOABISIFOT
1 ka0 AuMeTHIaMuHOa300eH301a U 2 Karum denondTanenHa. [Ipu HaaTu4Iuu B )KeITyI04YHOM CO-
Ke CBOOOJIHOM COJITHOM KHCIIOTHI OH OKPAIlIMBAETCSl B KPACHBIN 1IBET C PO3OBBIM OTTEHKOM, MPH €€
OTCYTCTBHH Cpa3y MOSBIISETCS OpaHKeBas OKpackKa.

Tutpyrot cBoGOHYIO comsiHyto kucaoTy 0,1 H NaOH 13 MUKpOOIOPETKH 10 MOSIBIICHUST OpaHkKe-
BOT'O OKpAIllMBaHUS M pe3ynbTar 3anuchiBaioT (1-1 ormerka). He noGasnsis menoun B Or0peTky, Mmpo-
JIOJDKAIOT TUTPOBAHUE JI0 TIOSBICHUS JIMMOHHO-XKENTOTO I[BETAa M PE3YJIbTaT 3alHUChIBAIOT (2-51 OTMET-
ka). [IpoomkatoT TUTpOBaHKE /10 MOSABJICHUS PO30BOI0 OKpalMBaHus (3-51 OTMETKaA).

Jlns pacuera coxepxkanus cBoboanorr HCl ucnonwiyercst 1-1 otmeTka (ot 0); cBS3aHHOU
HCI — pasuuna mexay 2-it u 1-if orMeTkamu; o0imeii kucimorHoctu — 3-s1 otmetka (ot 0). Pacuer
MIPOBOJAT 10 hopMyIie:
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X (mmonb/m) = A x 1000 x 0,1/ 10
rane A — xonmuectBo 0,1 H pactBopa NaOH, nomeamee Ha TuTpoBanue, mii; 10 — KoIMUeCTBO
KEJyJJOYHOI'O COKa, B3ATOro Ui TUTpoBaHus, Mi; 0,1 — KOIMYeCTBO MI' — 3KB. 1Iesiouu B 1 mi

0,1 1 pactBOpa, Mmoub; 1000 — nepecuer Ha 1 nutp.

PesyabTarsl:

Cgobomnas HCI

Ces3zannas HCI

OO0111ast KHCIIOTHOCTD

Ne3

X (MMoutb/in) =

X (MMoIIB/T) =

Kenymounsiii cok  Aj = Az = Ar—A1= Az =
Nel X (Mmmoup/it) = X (MMoutB/T) = X (MMoITB/iT) =
Kenymounsiii cok  Aj = Az = Ar—A1= Az =
Ne2 X (MMoutb/in) = X (MMoutb/T) = X (MMoIIB/IT) =
Kenynounsnii  cox  Aj = A= Ax—A1= Az =

X (MMoIIB/iT) =

Knunuxo-ouacnocmuueckoe suauerue.

HpI/I 3a00JIeBaHUIX JKeIydKa KHUCIOTHOCTb MOKET

OBITh HYJICBOH, MOHWKCHHOW W TMOBBIMIEHHOW. [Ipu sS3BEeHHON OOJIE3HU KENTyAKA WM THUTICPAIIHI-
HOM TacTpUTE MPOUCXOJUT YBEIHUEHUE COACPkKaHUS CBOOOIHOMN COJITHON KUCIOTHI M 00IIei Kuc-
JnoTHOCTU (TuUnepxyopruapusi). [lpu rumoanuaHOM TacTpUTE WIIM paKe Kelylaka Habltomaercs
YMEHbIIIEHUE KOJIMYECTBA CBOOOTHOM CONISTHON KUCIIOTHI U OOIIEH KUCIOTHOCTH (TUIIOXIIOPTHIIPHS).
[Ipu pake xemnyaka, XpOHUYECKOM TACTPUTE MHOTAA OTMEYAETCS MMOJHOE OTCYTCTBUE COJISIHOW KHC-
not1hI (axaoprugpust). [Ipu 3710kauecTBEHHOM MallOKPOBHH, MPH paKe JKeTyIKa 4acTo HaOIroaaeTcs
MOJTHOE OTCYTCTBHE COJISTHON KUCTIOTHI U TIETICHHA (aXUJTns).

BriBOa:

PaGora 2. Oonapysrcenue monounoit kucnomeul peaxyueii Ygenomana

Moso4Has KACIOTa OTHOCUTCS K MATOJOTMYECKHM COCTaBHBIM YaCTSM JKETYIOYHOTO COKa U
oOHapy>KUBaeTcs MpU aXJOPTUAPUH BCIIEICTBUE YCUIICHUS MTPOLIECCOB OPOKEHUS B JKEITYKE.

Ilpunyun memooa. llpu noGaBnenun K peaktuBy Y ddenbmana, umeromeMy (GpuoIeTOBYIO
OKpacKy, MaTOJOTHUYECKOT0 KEITYJ0YHOI0 COKa IOSBIISIETCS KENTO-3€JIeHOE OKpallluBaHUE BCIIE-
CTBHE 00pa30BaHUs JIaKTaTa )kele3a (MoJoKuTeNnbHas peakius Y pdenbmana).

Xo0 pabomui. I'oTOBAT B npoOupke peakTuB Y pdenpmana (20 kanens 1% pactBopa ¢peHona u
2 xarum 1% pactBopa XxjopHoro sxeines3a). /[o0aBisioT B npoOUpKy 5 Karesb jKeTyJOUHOTO COKa.
[Tpy HaTMYMK MOJIOYHOM KUCIIOTHI MOSIBIISIETCS KEJITO-3€JIeHast OKpackKa.

Pe3yabTaThl:

BriBOI:

Pa6ota 3. Konuuecmeennoe onpedenenue akmuenocmu nenCUHa Heeiay0ouno2o coKa

Ipunyun memooa. B ocHOBe MeTOJa JEXKHUT CHOCOOHOCTH IMENCHHA B KEIYJAO0YHOM COKE
CTBOpaXMBATh OETOK MOJIOKa — KazenHoreH. CTBOpaKMBaHUE MOJIOYHO-AIIETaTHON cMecH mipu pH
4,9 u temmneparype 25 °C mencuHOM IMPOUCXOJUT CTPOTO MapaJICIIbHO €r0 CIIOCOOHOCTH TepeBa-
puBaTh O€JIKH. 3a €AUHUIY aKTUBHOCTH MENCHUHA IPUHUMAIOT TaKOE €ro KOJIUYECTBO, KOTOPOE MpH
YKa3aHHBIX YCIOBHUSAX CTBOPAKMBAET 5 MII MOJIOYHO-ALETaTHOU cMecH 3a 60 ¢ (3Ta yclnoBHas eau-
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Huia cootrBercTByeT 0,010 Mr kpuctammnyueckoro nerncuna). JKemyJouHbIN COK YeIOoBEKa B HOPME
conepxuT B 1 mi 40-60 ex. nencuna. Takum k€ METOJOM MOKHO OINPEACIUTh aKTUBHOCTH ypO-
nericuHa B Move. C MOYOH 3/10pOBOT0O YelIoBeKa 3a CyTKH O0ObIYHO BbiAessieTcss ot 150 mo 300 en.
(1,5-3 mr) ypormerncusa.

Xoo pabomer. Ha nHO mpobupku ¢ moMoIibio MUKponuneTku HanupaooT 0,1 mi pactBopa
METNICHHA, a B JPYTyI0 MPOOUPKY HAIMBAIOT 5 MJI MOJIOUHO-alieTaTHOW cMecH. [lomemaroT o6e npo-
Ooupku B TepmoctaT Ha 10 MuH. BbICTpO mepenuBarOT MOJIOUHO-AIETATHYI0 CMECh B MPOOUPKY C
MIETICUHOM, COJICP)KMMOE MPOOUPKH BCTPSIXWUBaIOT. MOMEHT MPUIMBAHKS CMECH OTMEYAIOT 10 Ce-
kyHaomepy. [IpoOupKy co cMechI0 BCTPAXUBAIOT, HAKJIOHSIOT €€ U HAOIIOAAI0T 3a MOSBICHUEM Ha
€€ CTeHKax MEePBBIX XJIOMbEB Ka3eHHa. 3alMChIBAIOT BPEMsI CTBOPAXKUBAHMS CMECH B CEKYHJaX.

Jlyia pacueTa akKTUBHOCTH IETICHHA B 1 MJI JKelTyAo4yHOro coka nenst 60 cexkyHI Ha Bpems
CTBOPKUBAHUSI CMECH M TaKUM IyTeM HaXOJAT KOJIMYECTBO eAuHuIl nerncuna B 0,1 mi xxenymou-
HOI'O COKa, a yMHOast Ha 10 — B 1 muL.

Pesyabrarel: T =

Pacuér:

Knunuko-ouaenocmuueckoe snavenue. Ilpn axwimu ypomerncuH B MOYE U IENCUH B JKeIy-
JOYHOM COKE MOTYT IIOJIHOCTBIO OTCYTCTBOBAaTb, a IIPU SI3BEHHON OOJIE3HM KEIyAKa KOJINYECTBO
METNICHHA PE3KO YBEIUYEHO.

BriBOa:

Iloonucwv npenooasamens:

20. TEMA: OBE3BPEX KUBAHUE AMMUAKA. KOJIMYECTBEHHOE OIIPEAEJIEHUE
OCTATOYHOTI'O A30TA B KPOBU U MOYEBUHBI B MOYE. HAPYIHIEHUSA
AMHMHOKHUCJIIOTHOI'O OBMEHA

AKTYaJIbHOCTDH TeMbl

OO6pa3yromuiicss B mporecce MeTadosin3Ma aMMHAK SIBJISIETCSI TOKCUYHBIM COEIMHEHHUEM, B
IIEPBYIO OYEpENb Ul LEHTPAIBbHOW HEPBHOW cUCcTeMbl. Hapylenue npoueccoB €ro cBsi3pIBaHUS U
00e3BpeXNBaHUS BEJIET K TUIIEPaMMOHUEMHH, Pa3BUTHIO KOMAaTO3HOTO COCTOSIHUSL U CMEpPTHU 00JIb-
HOro. 3HaHHE MPOIECCOB 00€3BpEKMBAHUS aMMUAKa HEOOXOJUMO JJIsi NMOHMMAaHHUS MEXaHHW3Ma
BO3HHUKHOBEHHUS TMIIEPaMMOHHEMUHU, CIIOCOO0B OOpPHOBI C HEIO, a TaKXKe ISl CBOEBPEMEHHOM JHa-
THOCTUKH U JIEYEHUS BPOKJIEHHBIX HAPYILIEHUH OPHUTUHOBOIO LIMKJIA PEAKINI CUHTE3a MOYEBUHBI.
3HAKOMCTBO C HacJe€ACTBEHHbIMU HAapYyLICHUSIMH 00OMEHa aMMHOKHCIIOT HEOOXOUMO JIJIsi CBOEBpe-
MEHHOT'O BBISIBJICHUS ATUX 3a00JIEBaHUM U UX JICUESHUSI.

Baxkneiiimmm nokazaTtesneM a30THCTOr0 0OMeHa SBJSETCS OCTATOUHBIN a30T KpoBU. B kinHu-
4ecKol 1a00paTOpPHOI MPAaKTHUKE OIpeesieHHe OCTaTOYHOTO a30Ta U ero (paxiuii, a Takxe Mode-
BUHBI B MOY€ IOMOTaeT OLUEHUTh BBLACTUTENbHYIO (DYHKIIMIO MOYEK, CTENeHb MOYEYHOM U Iede-
HOYHOH HETOCTaTOYHOCTH.

ean 3ansaTUs

N3yuuTh mpornecchl 00e3BpeXUBaHUS aMMHaKa B OPraHU3Me U BO3MOXHbBIE MEXaHU3MBI pas3-
BUTHS TUIIEPAMMOHUEMUU. 3aKpeNnuTh MPEJCTABICHUE O MOJEKYISPHBIX MEXaHM3MaxX Hacie[-
CTBEHHBIX MMATOJOTMH oOMeHa (heHWIalaHuHa U TUPO3UHA, HEKOTOPBIX JIPYTUX HapyLIEHUIX oOMe-
Ha OEIKOB M aMHHOKHUCIOT. [IproOpecTn HaBBIKM KOJIMYECTBEHHOI'O ONPENEIEHUS OCTaTOYHOIO
a30Ta KPOBU M MOYEBUHBI B MOUE U YCBOUTH IUArHOCTUYECKYIO LIEHHOCTh ATHX MOKAa3aTENEH.
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TpeOoBaHMsI K HCXOAHOMY YPOBHIO 3HAHUI
s nonno2o yceoenus memol He0OX0OUMO NOBMOPUMb U3
— obwen xumuu:
" aMMUaK U COJIM aMMOHMUS;
OuooOpzanuYecKoll Xumuu:
* MOYECBHHA — KOHEUYHBIH MPOIYKT a30THUCTOTO OOMEHA B OPTaHU3ME YEIIOBEKA; CTPYKTYpa U
CBOICTBa MOUYCBHHEL

. (bOpMy.]'IBI OUKIIMYCCKUX aMHUHOKHCIIOT,
— OUONOZUYECKOT XUMUU:

* (epMeHTHI KJaccoB TpaHcdepas U OKCUIOPEAYKTa3; CTPYKTypa KOPepMEHTOB OKCHAOpE-
aykras (HAZ', HAI®*, ®MH, ®AT).

Il.]'[ﬂ NMPOBEPKU UCXOTHOI'0O YPOBHHA 3HAHUM BBIIIOJIHUTE ceayrmue 3ajanns.

3aoanue 1. AMMHaK B KJI€TKe 00pa3yeTcs B pe3yibTare:
A. Peakuuii 1e3aMHUHUPOBAHNS AMUHOKHUCIIOT.

b. Peakunii nepeaMuHUpOBaHUSA.

B. Peaknuii pacniaza OMOTreHHBIX aMUHOB.

I'. Peaknuii nekapOOKCHUIMPOBAHKUS aMUHOKHUCIIOT.

J1. Henpsimoro ne3aMUHUPOBaHUS.

3aoanue 2. HazoBute QepMEHTHI, KAaTATU3UPYIONIME B OPraHU3ME YEJIOBEKa PEAKIIMH OKHC-
JUTEIHHOTO JIE3aMUHUPOBAHUSI aMHUHOKHUCIIOT:

A. Okcupaza D-aMuHOKHCTIOT. I'. 'myramarnexkapOokcuiasa.
Bb. Oxcunaza L-aMuHOKHCIIOT. . I'myramarnerugporesasa.
B. Monoamunookcuaaza (MAO). E. Anannnamunotpancdepasa.

3aoanue 3. Z[OHOJ'IHI/ITG CXEMY pCaKlMu OKUCIUTCIIBHOTIO A€3aMUHUPOBAHUS IlIyTaMaTa HEJ10-
CTarOIMMH KOMIIOHCHTaAMM

?

Kodepment ? \

I'myramar ——— > o-MMHHOIIIyTapaT ———> o-KeTorayrapar + ?

Depmenr ?
A. I'myramaTaekapOoKcuiasa. b. I'myramarneruaporenasa.
B. Acmapraramunorpancdepasa. . HAT". . AL E. ®MH.
XK. H20. 3. NHa. Hn. CO.. K. NO2

Hpa@uﬂbHOCWZb pemeHuﬁ npoeepbnie, cConocmaeue ux ¢ omeemamu.

Bonpocs! nuis1 06cyxneHust

1. Ilytu cBs3pIBaHMSI aMMHaKa B KJIETKaX (BOCCTAaHOBHUTEIHbHOE aMUHUPOBAaHUE O-KETOTTY-
TapaTa, CHHTE3 TJIyTaMWHa M acraparuaa, oopazoBanue kapoamomidocdara). Tpancroprasie Gpop-
MBI aMMHAKA.

2. ObpazoBaHue cojieil aMMOHHUS B MTOYKaxX (MCTOYHUK aMMHUaKa, poJib MIyTaMHHA3bl U TI1yTa-
MaTIeruporeHas3bl, 3HaueHUe aKTHBUPOBAHUS TIIyTaMUHA3bl TOYEK MPH aLUA03€).

3. Ponb kieTok neueHu B 00e3BpeKMBaHUN aMMUaka. OpHUTHHOBBIN UK MOYEBHHOOOpa30-
BaHUA (CXema IMKJIA, CyOCcTpaThl, pepMEeHTHI, SHEpreTHYecKkoe o0ecreyeHne, CBs3b C IMMOHHOKHC-
JIBIM TUKJIOM, perynsuus). Cynp6a ModeBUHBIL. [ nniepaMMoOHUEeMUsl, TPUYUHBI.

4. OcraTo4HbI a30T KPOBU (OCHOBHBIE KOMIIOHEHTHl M MX OTHOCHTEIBHOE COJCpXKAHUE).
[IpuHMn onpenenenrs U KIMHUKO-TUAarHOCTHYECKOE 3HAaUCHHUE.

5. ObmeH ¢enunanaHuHa U THpo3uHa. Hapymenus oOMeHna npu (GeHWIKETOHYPUH, THPO3H-
HEMUH, aJIKAIITOHYPHH, aIbOMHHU3ME.
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Jluteparypa aJisi 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. Mak—Mioppeii, Y. OOmeH BemecTB y denoBeka / Y. Mak—Mroppeit. Mocksa : Mup, 1980. C. 280-300.

3aganus 1J151 CAaMOCTOATEILHON padoThI

HJ'I?I 3aKpCIJICHUA MaTcepuajia HCO6XOI[I/IMO 06paTI/ITb 0co00e BHMMAaHHE Ha XHMH3M peaKHI/Iﬁ
JIOKaJIbHOT'O O6€3Bpe)KI/IBaHI/ISI aMMHaKa B TKaHAX; Ha IIOCIICAO0BATCIIBHOCTDb peaKLIHﬁ OPHUTHUHOBOI'O
OUKJIa MO‘IGBHHOOGpaSOBaHI/Iﬂ; Ha CBA3b OPHHUTUHOBOI'O HHKJIA C JIMMOHHOKHUCIIBIM ITUKJIOM er6ca; Ha
KIIMHUKO-AUArHOCTUYCCKOC 3HAYCHUC OITPCACIICHUA OCTATOUYHOI'O a30Ta KPOBU U MOYCBHUHLI B MOUC.

3aoanue 1. HazoBuTe epMEHTHI, KATATU3UPYIOLIHE CICTYIONINE PEaKIHu:
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. Tlonbepute COOTBETCTBYIONIHE Maphl 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 pacrajie aprHHHHOSHTAPHOM
KHCJIOTBI.

I'. ®epmMeHT aprHHUHOCYKIIMHATIIAA3A. 4. VYdacTByeT B peaklUMM TUIPOJIHM3a aApIU-
HUHA.

Ilpasunvrocme pewienuii npogepvme, CONOCMABUSE UX C OMBEMAMU.
IIposepbTe Bamu 3HaHUSA (CAMOKOHTPOJIb YCBOCHHUS T€MbI)

3aoanue 1. B xNMMHUKY TOCTYNHIJ OOJIBHOW C MOBTOPHOIN PBOTOM, CYAOPOKHBIMM NpHUIIa/IKa-
MH, [TOTEpEN CO3HAHUS, BBI3BAHHBIMM OTpaBJICHHEM aMMHaKoM. [lodemy npu BBICOKON KOHIIEHTpa-
uuu NHs B KpoBU HacTynaeT noteps CO3HaHUS U CMEPTh?

A. CHMXeHMe KOHLEHTPALUH TIIFOKO3bI B KPOBH.

b. IloBbiIeHNE COEpKaHUS MOYEBUHBI B KPOBH.

B. IloBbimienue copepxanus anetni-KoA B nedeHu.

I'. Camxenue koHuenTpauuu AT® B Ki1eTkax Mo3ra.

J1. IloBbllIEHUE COAEPAKAHUS TIIOKO3bI B KPOBH.

3aoanue 2. Ilogbepurte K KaXI0i MPOHYMEPOBAHHOW peakiiuu oOMeHa (heHHIIaJaHuHA U TH-
pO3UHA COOTBETCTBYIOIIUI ()EPMEHT:

1. ®en —— Tup. A. lekapOokcuinaza quoKcU(eHHIIIaTaHuHA.

2. JO®A —— nodamuH. b. Oxcuaa3za roMOreHTU3BMHOBOW KUCIIOTHI.

3. 'oMoreHTH3MHOBAS KUCIOTAa —> B. ®enunnananuHruapoKcuIasa.
dbymapuanerar. I'. ®enunananuHTpaHCcaMUHA3A.

4. ®en —> peHuamupyBar.

3aoanue 3. Cxonbko Moneit AT® tpeOyetcst 11 cuaTe3a 1 Moy MmoueBuHBI? Hanummre pe-
akuuu (cxema), uaymiue ¢ 3arpatoi AT®, ykaxure GepMeHTEHI.
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3aodanue 4. bonbHas cTpajaeT HACIECACTBEHHBIM 3a00IeBaHUEM — allkanToHypuel. XKamyer-
Csl Ha CWJIbHBIE 0OJIM B CyCTaBax, IO X0y MO3BOHOYHUKA. [IposiBiIeHHE apTpUTa B JAHHOM CITy4dae
MOJKET OBITh BBI3BAHO HAKOIUJICHHEM OMpeiesieHHOro Merabonuta. HazoBure 3ToT MeTabOIIHUT.

A. ®eHunanaHuH. b. Aueroanerar.

B. Tupo3sus. I'. 'oMoreHTU3MHOBAsT KUCJIOTA.

J1. ®eHIIMUpOBUHOTpaHAS KUCIIOTA.

3aoanue 5. Ouenute GyHKIMOHAIBHOE COCTOSIHUE TIEYeHH U TIoYeK y 0oibHbIX C. U A. ¢ yde-
TOM OMOXHMUYECKUX MMOKa3aTeae KpOBU U MOYH.

1. V 6onbnoro C. comeprkanue MoueBUHBI B KpoBH 1,8 MMounb/1. C Mouoii BeiBonuTCs 12 T
MOueBUHBI B cyTKU. [loTpebnenue Oenka ¢ nuieil — 10cTaTovHoe.

2. BonpHoii A. motpebinsier B cytku 105 T monHOueHHOTO Oenka. ComepikaHne MOYEBHUHEI B
KpoBH 14 MMOJIB/JI, C MOYOU BBIBOJIUTCS 8,5 T MOUEBHHBI B CYTKH.

OTBeTHI K pelieHUuI0 3aJaHuil

Jlna camonpoeepKu ucxo0Ho20 ypoeHs 3HAHUIL:
1—A B,

2—A, B, ]l

r K
3. 'myramaT —— o-uMHHOTIIyTapar l—> o-Kerorayrapar + 3.
b
Jlna camocmoamenvhou padomel:
1. 1. I'myramuHCcHHTETa3a.
2. Tnyramar ' (HAI®H - HY).
3. 'myramuHa3a.
4. AcniaparuHCcHHTETa3a.
5. Kapb6amowundocdarcunrerasa.
2. A—2,b—4B—1,I'—3.

JlaGopaTopHnas pa6ora (60 MUHYT)
NHCcTpyKIus K IPAKTUYECKOMY 3aHATHIO

Pabota 1. Onpedenenue codepicanun mouegunl 6 moue

C wmouoil 310poBOro uenoBeka BblAensercs 3a cyTku 20-35 r wim 333-583 mmoub
MOYEBHHBI.

Ipunyun memooa. Meron OCHOBaH Ha CIOCOOHOCTH MOYEBHHBI, COJIEpKallel aMUHOIpyII-
1bl, 00Pa30BBIBATH C /-IUMETHIAMHUHOOEH3aIbIETHIOM B KUCIIOHN cpesie KOMITJIEKCHOE COeIMHEHHE,
OKpAILLIEHHOE B >KENThIA 11BeT. IHTEHCUBHOCTh OKPAaCKM MPSMO IMPONOPLUOHATIbHA KOHIEHTPALUU
MOYEBHUHBI B UCCIIEyEMOW MOY€E U OTpeenseTcss JOTOMETPUUYECKH.

Ilopsioox evinonnenusi pabomol. [IuneTku 1 MPOOUPKU JOTHKHBI OBITH 00S3aTEIIBHO CYXUMH.

B tpu npoOupku HanuBaroT 1o 0,2 MJI COOTBETCTBEHHO MOUH (OMBITHAs po0a), cTaHAapTHO-
ro pacTBOpa MOYEBUHBI (25 MI/MJ) U BOJBI (KOHTPOJb HAa PEAKTUBHI), J00ABIAIOT B KaXAYIO IO
1,2 ma 2% pacTBOopa mapaguMeTHIaMUHOOEH3ANIbJETHAA U TIIATENbHO NepeMemuBaioT. Yepes
15 MUH OIIBITHYIO U CTaHAAPTHYIO MPOOBI (POTOMETPUPYIOT B CYXUX KIOBETaX IIMPUHON 3 MM C CH-
HUM CBETO(UIBTPOM MPOTUB KOHTPOJIBHON MPOOHI.

Pacuem. ConepxaHue MOYEBHHBI B OINBITHON MPOOE pacCUUTHIBAIOT M0 CTaHAAPTHOMY pac-
TBOPY MOYEBHHBI 110 pOpMyJIE:

COI'[ = CCT : Eon / ECT,
rne Con — KOHIEHTpalus MOYEBUHBI B Moye B npode Mr/mir; Cer — KOHLIEHTPAIMsI MOYEBHUHBI B
CTaHAApTHOU mpode, 25 mr/mir, Eon — ONTHYECKas TUIOTHOCTh MPOOBI; Eer — ONTHYECKas IUIOT-
HOCTb CTaHJAPTHOI'O paCTBOPA MOUYEBUHBI.
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[Tonyyennyro BenmuunHy yMHOXarOT Ha amypes (1200—1500 mur) ¥ mosydaroT CyTOYHOE CO-
nep:kanue MoueBUHBI B Moue. Koadduuuent nepecuera B eqununbl CU (mmons/cyT) pasen 0,0167.

Pesyabrarsl: Eon = Eer =
Pacuer:

Knunuko-ouaenocmuueckoe 3nauvenue. IIOHM)KEHHOE COAEp)KaHUE MOUYEBUHBI B MOYe
OTMEYaeTCsl pHU HepuTe, aluI03e, TapeHXUMATO3HOHW KENTyXe, IUPPO3€ MEUYEHHU, YPEMHH, T10-
BBIILIEHHOE — IIPU I'OJIOJAHUH, 3]J0KaYECTBEHHON aHEMUH, JIMXOpaJike, MHTEHCUBHOM pacraze 0ej-
KOB B OpraHu3Me, ocjie mpuemMa CaluIuiIaToB, IPH OTpaBiIeHUuH (pochopom.

BriBOa:

Pabora 2. Konuuecmeennoe onpedenenue ocmamounozo azoma

A3zoTconepkaiire HeOEeIKOBbIE BEIIECTBA COCTABIAIOT (PAKIUI0 OCTATOYHOTO a30Ta KPOBU
(IpoMeKyTOUYHBIE MM KOHEYHBIE TPOTYKThl 0OMEHA MPOCTHIX U CIOKHBIX O€IKOB). DTO MOUYEBHHA,
MoOueBas KUCJIOTa, KpeaTuH, KpeaTHHUH, aMMUaK, WHINKAH, OMIMPYOUH, MOJTHUIIETITH b, AMUHOKHC-
JIOTHI ¥ AP. A30T 3THUX BEIIECTB HA3bIBAIOT OCTATOYHBIM, IIOCKOJIBKY OH OCTAaeTCs B (PHIIbTpATE IMO-
clie OCaXKICHHs OEIKOB IIa3MbI KPOBU.

OCHOBHOH 4acThI0 OCTAaTOYHOI'O a30Ta KPOBU sBJsiETCA a30T MouyeBUHBI — 50%, 3ateM cie-
JyeT a30T aMHHOKHUCIOT — 25% | a30T APYruX a30TCOAEp KalIX KOMIIOHEHTOB. B HopMme ocTaTou-
HBIA a30T KpoBH cocTaBisieT 14,3-25,0 MMonnw/it; y HOBOpoxaeHHBIX — 42,84-71,40 MMome/it; Ha
10-12-i1 nenb cHMKAETCS A0 YPOBHS, OIPENENIEMOr0 Y B3pOCbIX.

Ipunyun memooa. OCTaTOYHBIA a30T KPOBU OMPEIEISAIOT B 0€30€IKOBOM (DUIIbTpATE TMOCIIE
OCaXJIeHHs OEJIKOB KPOBU Pa3IMYHBIMU OCAIUTEISIMU (TPUXJIOPYKCYCHOM KHCIOTOW MM BOJIb(pa-
MaToM) ¢ TIOCJIeYIOed MUHEepain3anuenin 6e30eMKoBoOro GuiIbTpaTa KOHIIEHTPUPOBAHHOM CEPHOM
KHUCIOTON. A30T BCeX HCCleAyeMbIX (ppakiuil B BHJIe aMMMaKa CBA3BIBAETCS C CEPHOM KHUCIIOTO,
o0Opasyst cynb(har aMMOHUS, KOTOPBIA B3aUMOJIEHCTBYET ¢ peakTBOM Heccnepa (miemounoi pac-
TBOp KoMIutekcHO# conn pryti Ko(Hgls)) ¢ oOpazoBanreM coenHEHHUs KEITO-OPAHIKEBOTO IIBETA.
VHTEHCMBHOCTh OKpalllMBaHUS TMPONOPLHUOHAIbHA KOHILEHTPAallMd aMMHaKa, a CJIe0BaTelIbHO, U
azoTa.

Ilopsiook evinonnenus pabomsi. I'0TOBAT TpH OObIYHBIE TPOOUPKHU. B 0JJHY U3 HUX HATUBaAIOT
1 MJ1 roToBOr0 MHUHEpanu3aTa U 9 Mi BoAbI (OMbITHAS MTP0o6a), B IPYTyr0 BHOCAT 1 MII CTaHIapTHOTO
pacTBopa cyibdaTa aMMOHUS U 9 MJT BOJIBI (CTaHAapTHas Mpoda), a B TpeThio HanuBaroT 10 M1 Bo-
1Bl (KOHTPOJIB). 3aTeM BO Bce mpobupku BHocAT 1o 0,5 mu peaktuBa Hecciepa. @oToMeTpupyroT
OTBITHYIO (MHHEpanu3aT) U CTaHAAPTHYIO IMPOOBI MPOTHB KOHTPOJS MPH CHUHEM CBETO(DUILTpE B
KIOBETE TOJILLUHON 5 MM.

Pacuem. ConeprkaHuie 0CTaTOYHOTO a30Ta B OMBITHOM MPOOE pacCYUTHIBAIOT TTO GOopMyIIe:

Con = (CCT' Eonl ECT) - 100,

rae Con — KOHIIEHTpAlMs OCTaTOYHOTO a30Ta B KpoBH, MI'%; Ccr — KOHLEHTpalLUs a30Ta B CTaH-
naptaoit mpobe (0,1 mr B 1 mi); Eon — omTHuecKas MIOTHOCTh OMBITHOM MPOOBI (MUHEpAIN3ar);
Ecr— ontuyeckasi IIOTHOCTh CTaHAapTa (Cyab(haT aMMOHUs).

Koaddunuent nepecuera B eaununbl CU (Mmosns/in) pasen 0,714.

PesyabTarsi: Eon = Eex=
Pacuer:
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Knunuko-ouaenocmuueckoe snavenue. OnpeneaceHue OCTaTOYHOrO a30Ta U €ro ppakuuil uc-
MOJI3YETCS JUIsl TMAarHOCTUKU HApYIICHUS BBIIEIUTENbHON (PYHKIMU MTOYEK U MOUYEBUHOOOpa3oBa-
TeNbHOM (GyHKUMHU nedyeHu. [ToBbllIeHHME OCTATOYHOIO a30Ta B KPOBM O0O3HAYAETCS TEPMUHOM
«a30TeMus1». A30TeMHUsI MOKET OBITh JABYX BHUJOB: a0CONIOTHOH (HAKOIJICHWE B KPOBU KOMIIOHEH-
TOB OCTaTOYHOI'O a30Ta) U OTHOCUTEIbHOH (IerumapaTanus OpraHu3Ma IpU PBOTE WM IIOHOCE).
[TpuunHbl a0COTIOTHON a30TEMHH MOTYT OBIThH JIBE: PETEHIMOHHAs (ITOYEYHas) M MPOIYKIMOHHAS
(BHemoueyHas). PereHIIMOHHAs a30TeMUs BBI3BIBACTCS 3a/1€P/KKOIM a30TUCTBIX IIIJIAKOB IPU UX HOP-
MaJIbHOM OOpa30BaHUM W HAONIOJACTCA NPU HAPYIICHWH BBLACIUTEIBHON CIOCOOHOCTH IOYEK,
HanpuMep IpU OCTPBIX U XPOHUYECKHX HEPpPUTaX 3a CUET MOBBIIIEHUS YPOBHS MOUYEBUHBI B KPOBH.
[Tpu xpoHnueckux HeQpHUTaX CTOMKAS a30TEeMHUs YKA3bIBACT HAa Pa3BUBAIOIIYIOCS HEJIOCTATOYHOCTh
nouek. IIponykunoHHas a3oTeMus HabJIIOJaeTCs IPU YCUIEHHOM pacrajie 0elKoB U peoliajaHuu
aMHHOKHCIIOT, HAlpuMep, MpU 3J0KaYECTBEHHBIX HOBOOOpazoBaHMsX. IOBBIIIEHHE OCTATOYHOTO
a30Ta OTMeuaeTcs MpU KaXeKCUU HEPAaKOBOI'O IPOMCXOKACHUS, BbI3BAHHOM TyOepKyne3oM, quade-
TOM U LUPPO30M IIEUEHH, ITPH CEPICUHON HETOCTaTOYHOCTH, HH(PEKITMOHHBIX 3a00IeBaHUsIX (CKap-
natuHe, nudrepun). Y HEIOHOIICHHBIX JETeil a30TeMHsl MOXKET ObITh CBsi3aHa C IOYEYHOH Helo-
CTaTOYHOCTBIO U YCUJIEHHBIM PacIajioM TKaHEBbIX OEJIKOB.

[ToHnxeHue cofepkaHusi OCTATOYHOrO a30Ta HaOJIOJAeTCsl IpU HEOCTaTOYHOM MHUTAHUU U
MHOTJa pU OEPEMEHHOCTH.

BriBOa:

Iloonucwe npenooasamens:

21. TEMA: XUMHUSA 1 OBMEH HYKJIEOITPOTEUHOB. OITPEJIEJIEHUE
COJIEPKAHUA MOYEBOM KUCJIOTHI U OBIIETO A30TA B MOYE

AKTYaJIbHOCTDH TeMbI

YV B3pocCoro 3A0pOBOTO ueIOBEKa HAOMIOAAETCs a30THUCTOe paBHOBecue. [locTymarommii ¢
MUIIEeH a30T B OpraHu3Me He 3a/1ep>KUBACTCS U BBIJEIACTCS, INIaBHBIM 00pa3oM, IOYKaMH B COCTaBe
MHOTHUX NMPOJYKTOB (MOYEBHHbBI, AMUHOKHUCIIOT, MOYEBOM KUCIIOTHI U J1p.). I U3y4EeHUs COCTOSHUS
a30THUCTOr0 OOMEHa B OpraHU3Me IOJIb3YIOTCS OIpeesieHHeM 00IIero a3oTa Mouu. B nuarnoctuke
psiga 3a0ojeBaHUN MPHUMEHSIOT METOJbl OIpPENETICHHUs] COJAEpKAaHUS B MOYE OTIENbHBIX
azoTcojepXKalux coequHeHuid. Hampumep, mpyu BpoXkKI€HHBIX HapylIEHUs X oOMeHa aMHHOKHUCIOT
UCCIENYIOT COIepKaHUE OTAEIbHBIX aMMHOKUCIIOT WJIM MPOJAYKTOB UX Merabonu3Ma. KonnyecTBo
MOYEBOM KHUCJIOTBI B MOY€ U KPOBM 3aBUCHUT OT MOCTYIUIEHUS HYKJIEONPOTEMHOB C MHILEH U OT
MHTEHCUBHOCTH HX KIJIETOYHOro MeTabonu3ma. ITOT IOKa3aTesllb — BaXXHbBIM KpUTepuil B
JUArHOCTHKE W KOHTPOJIE JIEYEHUS [TO1arphbl.

3HaHMEe MEXaHHW3MOB paclaja W CHHTE3a MyPUHOBBIX U MUPUMHIMHOBBIX HYKJIEOTHIOB,
PEryJsIUU 3TUX IMPOLECCOB MO3BOJIMIO pa3padoTaTh M NMPUMEHUTH JIEKAPCTBEHHBIE MpenapaThl,
BIIUSIIOLIME HA MPOLECCHI JENIEHUS KJIETOK (Hampumep, aHTHU(OJIATOB B XMMHOTEPAIUH OMyXO0Jeil),
U CHocoOCTBYeT MOHMMAHHIO MEXaHU3MOB JICHCTBHS MpenapaToB, UCHOJIb3YEMbIX B KOPPEKIMU
TUIO9HEPTreTHUEeCKUX cocTosIHUM opranuiMa ( UM® (pubokcuH), opoTat Kajaus u Jip).

ean 3ansaTUs

[Tonyunts mnpeacTaBieHHE O KaTaboJIM3Me HYKJIEONPOTEMHOB B TKaHAX U JKEIYyJAO0YHO-
KHIOICYHOM TpaKTEC, MCXaHHU3Max OHoCcUHTE3a U paciiaga HYKICOTHAOB W PETYIAINHUHN ITHUX
nporeccoB. [103HaKOMHUTBCS ¢ IPUMEPAaMH MCIIOJIb30BAaHUS 3TUX 3HAHUN B JMArHOCTHKE M JICUCHUU
Oone3Heit. [[ns 3akperuieHuss TEOpEeTHYECKOro MaTepuaja MPOBECTH JIabOpaTOpHyK0 paboTy Mo
KOJIMYCCTBCHHOMY OIIPCACICHUIO MOUYEBOM KHUCJIOTHI U OGH.[CFO a3oTa B MO4c.

91



TpeOoBaHMsI K HCXOAHOMY YPOBHIO 3HAHU
na nonnozo yceoenus memvl HeOOX0OUMO NOBMOPUMD U3
— o0wern xumuu:
*  TUTPOMETPHUUYECKHE METO/IbI aHAIN3A;
— Ouonozuu:
" CTPOEHHE FEHETUYECKOTO armapara KJIeTKH;
— Ouoopzanuueckoil Xxumuu:
* (dopMyIbl U CBOICTBA reTEPOLUKINYECKUX COSTUHEHHUH (ITypUHBL, TUPUMUINUHBI);
* XWMHYECKHE CBOWCTBA U ()OPMYJIbI THIOKCAHTHHA, KCAHTUHA, MOYEBOW KHUCIIOTHI,
* CBOMCTBa COJICH MOYEBOM KHUCIOTHI (YpaTOB);
* (dopMyIIbI A30TUCTHIX OCHOBAHUH, HYKJICO3HU I0B, HYKJICOTHIOB.

JlJ1s1 IpoBepPKYU UCXOAHOI0 YPOBHS 3HAHMI BBINOJIHUTE CJeYIONIUe 32 IaHNS |

3aoanue 1. llonbepute COOTBETCTBYIOMINE Maphbl BOIPOC — OTBET:

A. AneHosuH. 1. [IupuMHUIMHOBBIM HYKJIEO3HI.

b. I'yanun. 2. A30THCTOE OCHOBAaHHE IIypPUHOBOIO Psja.

B. [luto3us. 3. [lupuMHUINHOBBIA HYKJIEOTHU.

I'. Ypuaunatpudocdar. 4. A30THCTOE OCHOBAaHNE TUPUMUJUHOBOIO Psla.
. Tumunus. 5. IlypHHOBBIN HYKJIEO3U.

E. I'yanozunaudocdar. 6. [lyprHOBBIN HYKJICOTH,.

3aoanue 2. Ha30BUTE HYKJICOTHIBI, CTPYKTYpPa KOTOPBIX CXEMATUYECKH N300paKeHa HUKE:
1) anenun — ne3okcuprbosa — gocdar — pocdar;

2) nuTo3uH — pudo3a — pocdar;

3) ryanuH — ae3okcupudosa — pocdar — pocdar — pocdar;

4) yparun — pubosa — pochar — pocdar.

3aoanue 3. Ilongdepute COOTBETCTBYIOLIME Maphbl BOIPOC — OTBET:

A. Ilepeuunas crpykrypa JJHK. 1. Monenb «1BOWHas CIUPATIbY.

b. Bropuunas crpykrypa JJHK. 2. 3,5/-®ochoauddpupHbie CBA3M.

B. [Ins nepBUYHON CTPYKTYPBI 3. IlocnenoBaTeabHOCTh HYKJIEOTHIOB B
PHK xapakTepHbI CBSI3H. MOJUHYKJICOTUTHOW LIETIH.

I'. JInst BTOpUYHOM CTPYKTYpBI 4. BonopoIHbI€ CBSI3U MEXYy a30TUCTBIMU
JIHK xapakTepHbI CBS3H. OCHOBaHMSIMHU.

5. Cunsl TuapoPOOHOTO B3aMMOCHCTBHS
MEXTy BBIIIE- U HIDKEIIeKAITUMHU
A30THUCTBHIMU OCHOBaHUSIMU.

HpaeuﬂbHocmb pemenud npoeepbnie, cConocmasue ux ¢ omeemamul.

Bonpocs! nuis1 06cyxneHust
1. MOHOHYKIJIEOTH/IbI, CTPO€HHE, HOMEHKJIaTypa, OMOJIOTUYECKas POJIb.

2. IlepBuuHas, BTOpUYHAs M TPETHUYHAS CTPYKTYpPhl HYKJIEHMHOBBIX KHCIOT (OCOOEHHOCTH
CTPYKTYpPBI, Pa3HOBUJIHOCTH, TUIIBI CTAOMIN3UPYIOIIUX CBS3EH).
3. Obmen HyKiIeonpoTerHOB. [lepeBaprBaHNEe HYKICONMPOTEHHOB B YKEIYA0YHO-KUIICYHOM

TPAKTC (3Ha‘-ICHI/Ie, OTallbl, (I)CpMCHTBI). Pacnan HYKJICMHOBBIX KHUCJIOT B TKaHAX, POJIb JIN30COMHBIX

(bepMeHTOB.
4. Pacnaa mypuHOBBIX HYKJIEOTHIOB (XMMM3M, MOUEBAas KHUCIOTa KaK KOHEUHBIA MPOIYKT

katabonusma). [IpencraBnenne o HapyHICHHSX MyPUHOBOTO OOMeHa (THMIEPYpUKEMHsS U To/arpa,

MMOYCYHO-KaMeHHas 00JIC3Hb ).
5. bruocuHTE3 MypPUHOBBIX HYKJICOTHIOB (€ NOVO (MCTOYHHMKH a30Ta M YIriepoja IypUHOBOTO

KOJIbLIa, ydacTue (OJIMEBON KUCIOTHI, OCHOBHBIE POMEXKYTOUYHbIE MPOTYKTHI, KITIOUEBOW (pepMeHT,
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perynsauust cunresza). IIpencraBieHne o CHHTE3€ HYKJIEOTHIIOB U3 CBOOOJHBIX a30THCTHIX
OCHOBAaHMU U HYKJICO3UOB.

6. Pacnag nupuMUIMHOBBIX HYKJICOTH]IOB.

7. buocuHTE3 MUPUMHUIMHOBBIX HYKIICOTHIIOB (CyOCTpaThl, CXema IMpoiiecca, KIF4eBoi ¢ep-
MEHT, peryssius CHHTE3a, pojib BUTaMUHOB). [IperncraBienne o HapylIeHUSX MHPUMHUIMHOBOTO
oOMeHa (opoTaruaypus).

8. Cunre3 ne3okcupubdonykiaeo3uapocharon, HykieosuaaudocdhaToB u HyKIeo3uATpUPOC-
¢atos.

9. O6muit a30T MOYH (KOJIMYECTBO, KOMIIOHEHTHI 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 CBONCTBA KCAHTUHOKCHUIA3bI:

A. Ee kodepMeHTOM sIBIsIETCS MPOU3BOAHOE BUTamuHa PP.

b. OnHuM U3 POJYKTOB pEaKINK SABISETCS MEPEKUCH BOJOPOIA.

B. ®epmeHT KaTalM3UpyeT ABE MOCieI0BaTeNIbHbIE HEOOpaTUMbIE peaKIMi 00pPa30BaHUS MO-
YEBOUN KHCIIOTBHI.

I'. CybcrpaTr gpepMeHTa — TUIIOKCAHTHH — MMEET MEHBIIYI0 PaCTBOPUMOCTH, YEM MOYEBast
KHCJIOTA.

J1. ®epmenT o0nanaeT abCoMOTHON CIEU(PUIHOCTBIO K CyOCTpaTy.

3aoanue 2. Ilpu obcnenoBanuu OOIFHOTO PEBMAaTHU3MOM TOCIE MHTEHCUBHOW TEpanuu Kop-
TUKOCTEPOHUAMHU YCTAaHOBJICHA THIIEpypUKeMHUsi. B pe3ynbpTaTe akTUBAIlUU KaKOTO METa0O0JINYECKO-
o MpoIlecca pa3BUBAIOTCS JaHHbIE HAPYIICHUS?

A. HuTeHcuBHOTO pacriaja OesKoB.

b. AkTHuBaIMs IIIOKOHEOTEHE3a.

B. HTeHCHBHOTO pacnana MypruHOBBIX HYKJIEOTHIOB.

I'. MoOunu3anuu JUMUI0B.

. UHTEeHCUBHOTO pacnaja NUPUMHINHOBBIX HYKJIEOTHIOB.

3aoanue 3. JIonoJIHUTE HEAOCTAIOIMUMHI KOMIIOHEHTAMU PEAKIIMU CUHTE3a MMyPUHOBBIX PUOO-
HYKJICOTHJIOB:

1. ®PIID + ? - S5—dochopubdbo3unaMuH. A. I'nn.

2.UMOD +T'TD + Acrt — ? b. AM®.

3. Pu6o3o-5-pochar + ATO — ? + AMO. B. I'ny.

4. UMD + ATD + ? > TMD. I'. OPIID.
. ATO.

3aoanue 4. JlononHUTE HEIOCTAIOIIMMU KOMIIOHEHTAMU PEAKIMU CHUHTE3a MUPUMUINMHOBBIX
HYKJIEOTH/IOB:

1. Kapbamoundocdar + ? — kapbamoungacnaprar. A. OPIID.
2. Opotat + ? - OM® + H4P207. b. Acm.
3.0M® - CO2 +? B. AT®.
4. YMO +? > YD +? . AI®.
5..VI0+? > YTO +7? . YMO.

HpCIGMJleOCmb pemeﬂuﬁ npoeeponie, conocmaeue ux ¢ omeemamul.
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IIpoBepbTe Bamu 3HaHUS (CAMOKOHTPOJIb YCBOEHH S T€MbI)

3aoanue 1. Ilpu Tepanuu HEKOTOPHIX GOPM paka MPUMEHSIOTCS HHTUOUTOPBI TUTHApOdoIIa-
TpeayKTassl. TOpMOKEHHE KaKUX PeakIuii OnpeaessieT MUTOCTaTHIecKoe eiicTBre mmpenapara’?

A. CuHTe3 TUPUMHUINHOBBIX HYKJICOTH/IOB.

b. CuHTe3 myprHOBOTO sIIpa HYKJICOTHIOB.

B CunTe3 1e30KCUIIMTUANIIOBBIX HYKICOTH/IOB.

I'. CuHTE3 IUTHIMIOBBIX HYKJICOTH/IOB.

. Cunte3 nYMO.

3aoanue 2. Y pebenka ¢ cunapomom Jlema-Huxana — KOPKOBBIN Mapajind U THIIEPYPUKE-
Mmus. KonmumdecTBo SKCKpeTHpyeMbIX MYpHHOB yBenundeHo. [ledekT kakoro ¢epMeHTa BbI3bIBAET
JAHHYIO TTATOJIOTHIO?

A. KcauTnHOKCUIA3EL.

b. Aneno3une3aMuHasbl.

B. l'unokcantuH-ryanun-hochopudo3miTpanchepassl.

I'. KapbamounndocharcuareTassl.

J. TuMuaAnIaTCUHTA3EI.

3aoanue 3. enumuHe ¢ 1uMQpoaeiko30M Ha3HauUeH MPOTUBOOITYXOJIEBBIN IpenapaT — UHIH-
OuTOp THOPEAOKCHHPEAYKTa3bl. Ha ueM OCHOBaHO ITUTOCTAaTHYECKOE ICHCTBHE Mpenapara?

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

Jna camonposepku ucxo0no20 ypoensa 3Hanuil:
1. A-5,b-2,B-4,T-3,1-1,E-6.
2. 1. le3okcuanenozunaudocdar.
2. Hutuauamonodocdar.
3. Jle3okcuryanosunTtpudocdar.
4. Ypunuaaudocdar.
3. A-3,b-1,B-2,T-4,5
Jlna camocmoamenvhou padomel:
1. b, B.
2.B.
31-A; 32-b; 33-1;, 34-A.
41-b; 42-A; 43-11;, 44-B,I'; 45-B,T.

JlabopaTopnasi paéora (60 MuHyT)
HNHcTpyKUEsS K NPAKTHYECKOMY 3aHITHIO
PaGora 1. Onpedenenue cooeprcanusn oouieco azoma mouu KoiopumempuiecKum Memooom

HccnenoBanue o0mero a3ora MO4YM MOXKET OBITh MCIOIB30BAHO ISl MCCIEAOBAHUSL COCTOSI-
HuUs azotucroro 6ananca. KonnuectBo o61iero a3ora, BbIAENSIEMOT0 3a CYyTKH ¢ MOYOH, y B3pOCIO-
ro yenoBeka cocraisieT 6—17 r (428—1214 mmons/cyT).

Ipunyun memooda. Ilocne cxuranusi (MUHEpATU3aIMN) OPTaHUYECKUX BEIIECTB MOYH C KOH-
[IEHTPUPOBAHHON CEPHOI KHUCIOTOM a30T BCeX UCCIEAYEeMbIX (Dpakivii B BUJIE aMMHUaKa CBA3bIBACT-
Csl C CEpHOM KHCJIOTOHM, 00pa3ys cyibhar ammonus. Komopumerpruueckoe ompenesacHue oOIero
a30Ta OCHOBAHO Ha TOM, 4TO CyJh(haT aMMOHUs 00pa3yeT ¢ peakTHBOM Heccnepa coennHenue xen-
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TO-OPaH>KEBOTO I[BETa, MHTEHCUBHOCTH KOTOPOTO MPSMO MPONOPIMOHATbHA KOHIIEHTPAIlMH aMMHa-
Ka, a CIIeZIOBaTeIbHO, U a30Ta B MOYE.

Iopsiook evinonnenus pabomoel. I'0TOBAT TpU OOBIYHBIE CyXHe MMPoOUpPKU. B 1Be U3 HUX OT-
MEpHUBAIOT COOTBETCTBEHHO 0,5 M MuHepanuszata (onbIT) U 0,5 MJI CTaHIAPTHOTO PacTBOpPA CYIlb-
(dara ammonus (cTanmapt, conepxkamuii 0,2 Mr azota B 1 mui). [IpubaBistoT B KaXayro MpoOUpKy
110 6,5 MJI BOJIbI M TILATENBHO NEpEMEIINBAIOT. B TpeTbio npoOupKy OTMEPUBAIOT 7 MJ BOABI (KOH-
TPOJb) U BO Bce mpodupku nobasisior no 0,5 mn peaktuBa Heccinepa. Conep:kumoe mpoOUpoK
TIIATEIBHO MEPEMEINBAIOT. Heobxo0umo cmpoeo cobaooams nopsaooK NpuiueaHus peazenmos u
mujamenbHoO nepemewusams H#uokocms. OOTOMETPUPYIOT ONBITHYIO M CTAaHAAPTHYIO IPOOBI Mpo-
THUB KOHTPOJIS IIPU CHHEM CBETO(QMIBTPE B KIOBETE TOJIIMHON 5 MM.

Pacuem. CopepxaHuie a30Ta B ONBITHON MPOOE PACCUUTHIBAIOT 1O CTAHAAPTHOMY PACTBOPY
cynbdaTta aMMOoHUs 110 hopmyie:

Con = CCT : Eon /ECT )
rne Con — KOHLIGHTpAIMsl a3oTa Mo4YM B Hccienyemoil mpoGe, mr/mi; Cer — KOHIEHTpamus
(NH4)2S04 B cranpaptHoii mpobe (0,2 mr B 1 Min); Eon — ONTHYECKAs IUIOTHOCTH OIBITHON ITPOOHI;
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 /0,5 - 1000,

rae Con — KOHILIGHTpAIMs a30Ta, HalJIEHHAs 10 cTaHaapTHOMY pacTBopy; 100 — pa3BeneHue Mouu
IpU MPUTOTOBIEHUU MHHepanu3ata; 0,5 — KOIMYEeCTBO MHUHEpalu3ara, B3ATOTO MAJS aHalu3a;
1000 — ko3¢ dunmeHTt nepeBoa MHJUTATPAMMOB B TPAMMBI.

CytouHoe BBIJIENEHHE MOuM cocTaBisieT B cpegHeM 1500 mu g myxuud u 1200 mu s
xenH. Koagdunuent nepecuera B enunaniisl CU (Mmons/cyT) pasen 71,39.

Pacuér: Conepsxanue o0riero a3ora B Mmoue (I/cyTt) =

Knunuxo-ouacnocmuyeckoe 3uauenue. OnpeneneHue o0IIEro a3oTa MOUM MO3BOJISET CYAUTh
0 0enKoBOM OoOMEHEe B OpraHu3Me, O KOJWYECTBE pacraBiierocs: Oenka. J[Jis 3TOro mojaydyeHHYIO
BEJTMYHHY OOIIET0 a30Ta YMHOXKAIOT Ha 6,25, HCXO/ U3 TOTO, YTO B O€JKEe B CPEIHEM COJEPIKUTCS
16% azota (100 : 16 = 6,25).

[Tpu 3a00€BaHNM TOYEK, BCIEICTBUE HAPYIICHHUS UX BBHLACTUTEIHHON (DYHKIIMU COJIEpKaHUe
o01ero a3oTa B MoY€ YMEHBIIIAETCA. 3aJiep’KKa a30Ta B OpraHru3Me HaOIroaeTcs Mpu 3a00IeBaHU-
X TICUEHU U CEPJCYHO-COCYAUCTON CHUCTEMBI B CBSI3U C BOSHMKHOBEHHEM OTEKOB, MPU HATUYHH
IKCCYAATOB M TPAHCCYAATOB.

YBenuueHue coaepKaHus o0IIero a30Ta B MOU€ OTMEUAETCsI PU YCUIICHHOM paciiajie 0eIKoB
(oTpunaTeIBHBIN a30TUCTHIN OanaHc), MUabeTe, MPU PACCACHIBAHUM JKCCYJATOB M TPAHCCYIaTOB,
XPOHUYECKOM oTpaBieHuu (hochopom.

BoiBoj:

Pabota 2. Onpeodenenue cooepircanus moueeoi Kuciomol 6 moue
MoueBasi KACJIOTa Yy YelOBeKa SBISETCS KOHEYHBIM MPOAYKTOM 0OMEHa MypPHHOBBIX OCHOBA-
HUH, BXOASIINX B COCTaB CJIOKHBIX OEJIKOB - HYKJICOTPOTEHHOB.
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B HOpMe y dYenmoBeka ¢ MOYOW BBIAEISACTCS MOYEBOW KUCIOTHI 1,6—3,54 Mmonw/cyt (270—
600 mr/cyT).

Ipunyun memooa. MeToJ, OCHOBaH Ha CIIOCOOHOCTH MOYEBOM KHCIOThI BOCCTAaHABJIMBATDH
dhocdopHO-BONIBPpaMOBEIi peakTHB B PochopHO-BOIB(PPaMOBYIO CHHB, HHTCHCUBHOCTh OKPACKU
KOTOpPOIl  MpOIOpLUOHANIbHA COACpXaHHI Mo4eBod Kuciorel. KomnuectBo  docdopHo-
BOJIL()PAMOBOM CHHH OMPEACISICTCS MyTeM TUTpOBaHMs KpacHOi kpoBsiHOM conbio Ko[Fe(CN)g].
[Tocneanss okucnser pochopHO-BOIBPPAMOBYIO CHHb, U CHHEE OKpAIlIMBaHUE UCUE3AET.

Ilopsadok evinonnenuss pabomor. K 1,5 mn moun npudasisitor 1 mi 20% pactBopa xkapOoHaTa
Hatpus u 1 M dochopHO-BombhpamoBoro peakruBa DonmHa, nepememmBaoT U TUTpY0T 0,01H
pactBopom Kz[Fe(CN)s] 10 MCcue3HOBEHUSI CHHETO OKpAIIUBaHHMSL.

Pacuem. Conepkanrue MOUEBOI KUCIIOTHI (B MT') B CYyTOUHOM MOYE BBIYHCIISIOT IO (pOopMYyIIe:

MoueBas kucnota, mr/cyt = 0,8 -a -6/1,5,
rae 0,8 mr mouesoii kucinoTel cootBeTcTBYeT 1 Mit K3[Fe(CN)s]; a — xommuectBo Ks[Fe(CN)g],
TOIIe/IIIee Ha TATPOBAHKE, MJT; 8 — CYTOUYHBIN uype3, Mit; 1,5 — o0beM mpoOkI, MIL.
Koaddunument nepecuera B eaunuiibl CU (Mmons/cyT) pasen 0,0059.

Pesyabrar: a =

Pacuer:

Knunuko-ouaenocmuueckoe snavenue. I'mnoypukypus (YMEHbIIECHHE BBIIEIECHUS MOYEBOIl
KHUCJIOTBI ¢ MOUOI) OTMEYaeTcsl IpHU rojarpe, HepuTe, MOYEYHON HEIOCTATOYHOCTH; TUIIEPYPHUKY-
pus (yBEJIMYEHHUE BBIIEICHUS MOYEBOM KHCIIOTBI C MOYOM) — IpH JIEHKEMUH, YCUIICHHOM pacraje
HYKJICOIIPOTEHHOB. Y JeTell BBIAEIAETCS OTHOCUTENIBHO OOJIbIlle MOYEBOM KHUCIOTBI, YEM y B3pOC-
IbIX. Belgenenue MoueBOl KUCIIOThI 3aBUCHT OT COJEP:KAHMS IIYPUHOB B IMILE U HMHTEHCUBHOCTH
oOMeHa HYKJICOIIPOTEHHOB.

[Ipu nogarpe conu MoueBOI KUCIOTHI (YpaThl) OTKJIAABIBAIOTCS B XPSIIAX, MBILIIAX U CIU3H-
cTol cyMKke cycTtaBoB. CozepikaHue MOYEBON KHCIOTHI B KPOBHU MOXKET OBITh MOBBIIIEHO, @ B MOYE
ITOHUKEHO.

BriBOa:

Iloonucwv npenooasamens:

22. TEMA: MATPUYHBIE BUOCHUHTE3bI (CUHTE3 JIHK, PHK, BEJIKOB).
COBPEMEHHBIE METO/JIbI MOJIEKYJIIPHON BUOJIOTUA. AHAJIN3
MMPOAYKTOB I'MIPOJIN3A HYKJIEOITPOTEMHOB

AKTYaJIbHOCTDb TeMbl

3HaHME CTPOEHUS HYKJIEMHOBBIX KHCIOT MO3BOJSET MOHATh MEXaHU3MbI NEpelaud U peau-
3alUU TeHeTHYeCKOoW MH(pOpMalMU B KIIETKE, OBJaJeTh OCHOBAMU MOHHWMAaHMs NPHUYUH Hacien-
CTBEHHBIX 3a00JieBaHUH U pa3zpaboTaTh METOAbI UX JieueHUs. HykiieoTH1bl BBIMOTHSIOT Psiji CIIELH-
¢uueckux pynkuii. HekoTopsle U3 HUX HCIIOIB3YIOTCS B KAUECTBE JIEKAPCTBEHHBIX MpenapaToB.

ean 3ansaTUs

VY CBOUTh MOJEKYJISIPHBIE MEXaHU3MbI PEIUIMKALIMHU, PEeMapalui, TPAHCKPUIILIUU, TPAHCISILIMI
1 MEXaHU3MbI UX PEryJIsalnu. CI/ICTeMaTI/ISI/IPOBaTB O9THU 3HAHUA U O6CY}II/ITB BO3MOXHBIC MCXAaHU3-
MBI HapyIIEHUH peaau3aliyi TeHeTHUYeCKOo MHpOpMalUK Ui TOHUMaHUs MOCIEICTBHMA U TOJXO-
JIOB K JICYCHHIO dTUX HAPYIICHUM.
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TpeOoBaHMsl K HCXOAHOMY YPOBHIO 3HAHUI
na nonnozco yceoenus memvi HeOOX0OUMO NOBMOPUMND U3
— Kypca duonocuu:
* CTPOCHHE KIIETKU;
* MEXaHM3MbI MUTO3a U MEH03a;
= OuoJIoru4ecKasi pojb HyKJICHHOBBIX KHCIOT
— Ouoopzanu4ecKol Xumuu:
* CTPOEHHE MOHOHYKJICOTH/IOB;
* 00I1MEe MPUHIHUITBI TPOCTPAHCTBEHHON OpraHU3alui HYKJIEMHOBBIX KUCIIOT;

JlJ1s1 IpoBepPKYU UCXOTHOT0 YPOBHS 3HAHMI BBINMOJIHUTE CJIeYIOIINE 32 IaHHUS:
3aoanue 1. llonbepute mapbl ¥ HAMUIIKATE GOpMYITy:

Ha3Banmue CocraBHbIe YacTH
A. T'yano3un 1. Pubo3a, docdat, anennn
b. AneHunnoBas KucioTa 2. le3okcupu0o03a, THUMUH
B. Ypunun 3. I'yanun, pubo3a
I'. desoxkculIM® 4. Ypauui, pubo3a
. Tumuaua 5. ®ocar, ne3okcupr003a, MUTO3UH

3aoanue 2. Beibepute, uro otHocutces Toibko kK JIHK, Tonsko k PHK, x JIHK n PHK:

A. Xpanenue reneruueckoii nuandpopmanuu.  E. Peanuzauus renetnueckoil uHGpopMarum.

b.A, T, T, 1 K. Pu6o3a.

B. Huronnasma. 3. Anpo.

I'. 3/ 5'-bocdommrdupHas cBa3b MexITY nATY, 1

MOHOHYKJICOTHIaMHU. K. CTaOuibHOCTh CTPYKTYPHI TIOIIEPIKUBACTCS
. le3oxcupubdo3a. H-cBszsmu.

3aoanue 3. 1lonp3ysicb pUCYHKOM (MCHOIb30BaTh HUPPY), HOAOEpUTE Taphl:
D A. Pubocomsl.
b. I'magkas sHgomIazMaTudecKas
CETb.
fﬁ . PR B. lllepoxoBaTas 3H10IJIa3MaTHYE-
ot é’ - CKasl CeTb.
_ % I'. Anmapar I'onbmxu.

. %o " J1. JIu30comsL.
| 0%8 e E. Ilnazmatuyeckas memOpaHa.
{ S K. Lutockener.
: vl A 3. Slnpo.

. Anpeiko.

K. Mutoxonapus.

15 2

IIpasunbnocms pewienuii npoéepbme, CONOCMABUS UX C OMBEMAMU.
Bonpocs! nuis1 06cyxneHust
1.Penukarusi, Onosiornyeckasi poib, CyOCcTpatThl, pepMEHTHI, MOJIEKYJISIPHBIA MEXaHU3M.
2. Penapauusa IHK, MonexynspHbIii MeXaHU3M, OUOJIOTHYECKas pPOJIb.
3. Tpanckpunuus, 61on0ruyecKas poib, MOJEKYJISAPHBIA MEXaHU3M, MEXAHU3MbI peryJis-

IIUM aKTUBHOCTHU reHOB (cxema JKakoba u Moo, cxema ['eopruesa), npoueccunr PHK. Ob6parnas
TPAHCKPUIILIHUS.
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4.I'eHeTHYECKUI KOJI U €r0 CBOMCTBA.

5.PexorHuIMs U TpaHCIAIMS KaK dTarbl peali3alui TeHeTHIeCKOi HH(OpMAaIUU B KIIETKE.
KoMmoHeHThI 0elOKCHHTE3UpYIoNIel cucTeMbl. Pekoraumms (CyOKIIeTOYHAs JIOKATU3aIHsl, CXeMa,
cyoctparnas cnenuduanocts APCa3z). Pons TPHK B cunTe3e Genka.

6.CoBpeMeHHOE TIpeJACTaBICHHE O OmocuHTe3e Oenka. Perymsnus OmocuHTe3a Oenka B
KJIETKe Ha T€HETHYECKOM YPOBHE (pOJIb TMCTOHOB, TOPMOHOB M >KHPOPACTBOPUMBIX BHUTAMUHOB).
[NoctTpaHcisuoHHas MoauQHKays MOJEKya Oellka (THIPOKCHIMPOBAHKE, TIIMKO3WIUPOBAHHUE,
OrpaHMYCHHBIN MPOTEONn3, pocopunrpoBanme, KapOOKCUIUPOBAHHE).

7. CoBpeMeHHble MeTOAbl MojeKkynspHor Owuosorum (IILIP, Gmor-anamu3 JIHK m PHK
(Cayzepu-6mot u HozepH-6:10T), MmeTo «otnedarkoB nanbies JJHK», knonupoBanue). [TpuHIMIIBI
MPOBEJICHUS, IPUMECHEHHUE B METUITUHE.

8. Merox onpenenenus mocieaoBaTenbHOCTH HyKIeoTH10B B JJHK (Meton Canmkepa).

Jluteparypa 1Jisi HOATOTOBKH
OcHoBHas1
1. Buonoeuuecxasn xumus / B. K. Kyxra [u ap.]. Mocksa : Burom ; Munck : Acap, 2008. C. 338-418.
2. Buonoeuyeckas xumws / A. J1. TararoBwd [u1 p.]. MuHCk : B mk., 2013. C. 262-277.
3. Koncnexm nekui.
JlomosiHUTEILHAS
1. Mappu, P. buoxumus uenoseka / P. Mappu [u ap.]. Mocksa : Mup, 1993.
2. Hyxneonpomeunuw! : yue6. nocobue / A. JI. Taranosud [u ap.]. Munck, 2000.

3anaHus 11 CAMOCTOSATEILHOM PaGoThI

3aoanue 1. BcnoMHUTE, YTO OCHOBHAsSI «JIOTMa» MOJIEKYJISIPHOM OMOJIOTMM yKa3bIBaeT Ha JIBa
OCHOBHBIX HallpaBJIEHUS I0TOKA T€HETHUECKOW HHPOPMALIMU B KIIETKE:

A. Xpanenue u nepegada nHGopManuu (peruMKanys U pernapanms).

b. Peanu3zanus reHeTH4ecKoil nHGOpMaUU — SKCIPECCUs] TeHOB (PEKOTHUIIMS, TPAaHCKPUII-
LU ¥ TPAHCIISALUSA).

Ha pucyHke noka3aHbel OCHOBHBIE YYaCTHUKH MEXaHU3Ma PEIUIMKALUN Y DYKapUOT:
1.1. Hanmmure B 0011eM BUie CyMMapHYIO peakiuto, katanusupyemyro JIHK-nommmepazoil.

PHK-npainep

Mudupyrowas N _

uens ; : OHK-nonumepasa §
Yanverie npaimena - d (N RPA.benku
AHK-nomepasa £ L . . (SSB) Xaiinkasa

YaaneHue PHK-npafinsepa - ‘ /  '~\
PHKasa H L ~ =

Janondere "Gpen” -
IOH K-nonnn«epaaag

RPA.-6enku
Cuwunparme . . (SSB)
AHK-mrasa -
' . PHK-npaimuep
Omcmaowas A\ Ve

yens »
. - AOHK-nonumepasa ¢

OHK-nonumepaszaf
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3aodanue 2. BcmoMHMTE, 4TO B TIPOIIECCE CHHTE3a U BO BpeMst XxpaHeHus mojiekynsl JJHK moa-
BEPraroTCss MHOTOYUCIICHHBIM (DU3HUECKUM, XUMUYECKHM U APYTOTO POJa BO3IEHCTBUSAM, KOTOPHIC
BBI3BIBAIOT HapylleHus cTpykTypbl Mosekyn JIHK. CymectByer MHOroypoBHEBas CUCTEMA perna-
paLyy NOBPEKICHUIN:

* MyTalWH, KOTOPbIE BO3HUKAIOT B MIPOLIECCE PEILIU-
kaiuu. Penapupyrorcs (eciii 3TO BO3MOXKHO) MyTE€M IIO-

BTOPHOTO CUMTHIBaHHs TocienoBatenbuocth, ynanenns ne- AT GCUGCATTGATAG
IIpaBUIIBHO BcTaBiieHHOro Hykieoruaa JHK- nmommmepasa- TACGGOCTARCTATC

MH, 00JIaJalOIIMMH 3K30HYKJI€a3HOM aKTUBHOCTHIO;

" MYTaluH, KOTOPbIC HC UCIPABJICHBI IIYTCM IMOBTOP- 1
HOTO CUMTHIBaHHSA. Penapupyior npu nmomomm crnenuansaoi AT (30 mynectunos] AG
MOCTPEIUIMKATUBHON penapauuu. MoJieKysia poaUTeNIbCKON TACCCCCTAACTATC
JIHK metunmpoBaHa M0 OTIEIbHBIM a30TUCTHIM OCHOBaHU-
sAM, 1 BHOBb CUHTC3HpYyCMas LCIb TAKKXC MCTUIIUPYCTCH. Bo 2

BpeMH MeTI/IJ'II/IpOBaHI/IH nacr npOBepKa HpaBI/IHBHOCTI/I pac— HTGCCGCH'IT GHTHG
TITIOJIOKCHUSA MOHOH JICOTUAO0B, U B CJI ac O6Ha KCHUA
Ve 7 by TACGGCGTAACTATC

MyTallUu BKJIKOYACTCA MCXAaHU3M AOKCUM3UOHHOMN perapannuu
C MOCJICAYIOIIHNM METHUIIMPOBAHUCM LICTIH, 3

" MyTalluk, BO3HHUKAOMIMUC CIIOHTAHHO, B JIr000€e .E.T GCC GCA.TT GPJ.THG

BpeMs penapupyroTcs MEXaHW3MOM 3KCLM3HMOHHOM pemnapa-
LHN. TACGGCGTAACTATC
2.1. Ha pucynke wu3o0pakeHa MOCIEI0BATEIHLHOCTh
COOBITHI SKCIM3MOHHON penapanuu B ciiyyae oOpa3oBaHus aAuMepa TMMuHa B cTpykType JIHK.
PaccraBpTe B mocienoBaTenbHOCTH, 0003HAUEHHON Ha pHCYHKe, cieaytonme ¢epmentsl: A. JTHK-
nurasa. b. Dxcun3noHHas Hykieasa.
B. IHK- B-mommmepa3sa.

Humep THMHHA

3aoanue 3. BcnoMHUTE, UTO Cpey MEXaHU3MOB y3HaBaHHs OenkaMu (pepMeHTamu, GpakTo-
paMM peryisiiid M T. J.) OTAEIbHBIX YYacTKOB HYKJICOTHAHBIX IOCIIEA0BAaTENbHOCTEH ompe-
JETICHHYIO POJIb WUTPAIOT MaJHHIPOMHBIE TOCIEI0BATEIBHOCTH HYKICOTHAOB (B YAaCTHOCTH, TIPU
y3HaBanuu JIHK- pectpukrazamu), KOTopble MOTYT (POPMHPOBATH KPECTOOOpa3HbIE CTPYKTYPHI B
monekyie JJTHK.

3.1. U3006pa3zute KpecTooOpa3Hyro CTPYKTYPY U3 TATHHAPOMHOM MOCIe0BaTEIbHOCTH, TTOKA-
3aHHOUN Ha PUCYHKE HIKE.

12 3 45 6 8 & &3 2 {
GC-CG-A-G-T-A-GC-T-ACT-C A-T-T-3
¥-C-G-5C-T-C-A-T-C-G-A-T-G-A-G-T-A-4-5"
"2 ¥ 4 58 6 5 43 2 1

3aoanue 4. MexaHnU3MBbl peaau3aliy reHeTHYecKoi nH(popMalMy B KJIeTKe MHOrosTanusl. Ha
PHUCYHKE N300pakKeHbl OCHOBHBIE 3TaIlbl 3Kcrpeccuu reHoB. [londepure napsl (OykBa — Tabnuia,

udpa — pUCYHOK).
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A. Tepmunanus

b. Pexoruunus

B. Uannuanusa

I'. Cexpenust

. ®opmupoBaHu€ MPOCTPaH-
CTBEHHOU CTPYKTYPBI

E. Dnonranus

1 AK
Amuno . pHK » ﬁ?
KHCI0TA f

n-FHK
. '”‘:\ \ \3
IIpasunvrocms pewenuii nposepbie, Conocmasus uxc AUG - —
omeemami. / 2 -/-—r{\;}\ < l s
O

. A

pacty “‘ﬂ/ﬂ/ Pudocoma

NOJAMNEnTHINAS ‘E }
5

menks —
chopMHUpoOBABIIARCE | ﬁ :

MNITHNENTHIAHAR
IIpoBepbTe Bamm 3HaHHMA (CAMOKOHTPOJIb YCBOCHHS

uenk 1
TeMBbI) Py

3aoanue 1. Hanummre peakuuto, karanusupyemyro APCazoii.

3aoanue 2. Ilouemy 60S+40S=80S, a 50S+30S=70S? Bribepute npaBuiIbHbIN OTBET.
1. CkopocTh ceAMMEHTAIIMU 3aBUCUT OT MACChl YaCTHII.

2.  CKOpOCTbh CEIMMEHTAIIUU 3aBUCUT OT (hOPMBI YACTHII.

3. Ot toro u npyroro.

288,55 u 238,58 PHEK

S.BES PHEK @ 35 bemxop @

49 165 PHEK
BROR m 188 PHE m 21 bemok

33 jenxa 705
808

3aoanue 3. Ha pucyHke mokasaHna cxema CTpyKTypbI lac-omepoHna.

C AP HAMATS CHETESS
|

| | | ] | Z =I'eH

L |
OnepaTop

| [
O POMOTOP

oo oiiiiie 4 -

PHE noawsmepasa

CAP (xatabonutamu aKkTUBUPYEMBIi O6€N0K). ITOT Oenok — perentop HAM®, ypoBeHb KO-

TOPOM B KJIETKE OMPEACIIICTCS YPOBHEM TUIFOKO3bI (CHMYKEHNUE KOJMYECTBA TIIFOKO3bI B TUTATEIILHON
cpene IpUBOAUT K NOBBIIEHUIO YpoBHSI HAM® B kietke). CAP, cBs3anubiii ¢ TAM®, npucoeau-

usercsa Kk JJHK u crumynupyer PHK-nonumepasy, npu 3ToM €€ aKkTUBHOCTh yBenuuuBaeTcs B 20—
50 pas.
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Pemnpeccop cBsi3aH ¢ OIEpOHOM B OTCYTCTBUH JIAKTO3bI.
A. JlonoaHUTE CTPOKY:

MIPOMOTOP — MECTO CBSI3bIBAHUS
OIIepaTop — MECTO CBA3BIBAHUSA .
b. M300pa3uTe cxemMaTHUeCKH, UCIIONb3Ys MpeuiaraeMble Bhile GOpPMbI AJIs Y4aCTHUKOB, HX

pacToOKEHUE Ha OMEPOHE TIPH CICAYIOIMUX 4-X COCTOSHUSX. B KakoM M3 HUX OYyAyT CHHTE3HPO-
BaHbI O€JIKHU, KOJUPYyEeMble ONIepOHOM?

KommioneHT cpenbl 1 2 3 4
JlakTo3a + — — +
I'moxo3a + + — —

3aoanue 4. Ha pucyHKe IpUBOJATCS PE3yIbTaThl JIEKTpodopesa GparMeHTOB ydacTKa MoJje-
kynbl JJHK (metox Canpxepa). [lonbiTaiiTech BBISCHUTh HA OCHOBAaHUM 3TUX PE3YJIbTATOB HYKJIEO-
THJIHYIO MOCIEA0BaTeNIbHOCTh aHanmsupyeMoro ydactka JJHK. Kakas amuHOKMCIIOTHAs mocieno-
BaTEJIbHOCTh 3aKOJAMpPOBaHa B 3TOM yyacTke? BykBbl B CkoOkax 0003HAa4arOT COOTBETCTBYIOIIME
JIM/1I€30KCUHYKJICOTU b, BHOCUMbIE B peakiuoHnyo cpeny JHK-nonumepasnoil peakuuu. Tabnu-
Iy TeHETHYECKOr0 KOJa CMOTPUTE B yUeOHUKE.
c| [al [r] [of

Jlis oTBeTa Ha BOMPOCHI 3aJaHUl 5-6 paccMOTpHTE
ANMEeKTPOodOperpaMMBbl, IPEICTABICHHBIC HA PUCYHKE HIDKE.

3aoanue 5. Ha snexrpodoperpamme A (cieBa) «OTre-
yatku naneieBy JIHK wmarepu (M), pebenka (C) um aByx
npennonaraemeix otioB (F1, F2). Ykazarenn na neBoii cro-
poHe ykasbiBatoT nosnocsl JIHK, obmue mexay peGeHKoM u
MaTephlo. YKazaTesld Ha MpaBoi CTOPOHE YKA3bIBAIOT MOJIOCHI —
JTHK, oOmue mexy peGeHKOM U MpeanoiaraeMbIMU OTIIAMH. —
Barie MHeHME 0 ITpeaoaaraeMoM OTIIE.

3aoanue 6. Dnexrpodoperpamma b (crpaBa) mokaspiBaeT pe3ysiabTaThl UCCIEIOBAHUS TTOJIH-

Mop(duzma IIHHBI GParMEeHTOB PeCTPUKIMU 4-X map Onu3HenoB. Baie MHeHHE 00 UIEHTHYHOCTH
OJIN3HEIIOB.
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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, 2K, 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 npooykmoe 2uopoau3a HyKieonpomeuHos OpoxicxHcenl

Jia u3ydeHus: XMMHUYECKOTO COCTaBa HYKJIEOIPOTEMHOB MPOBOJAAT KHCIOTHBIA THJIIPOJIU3
JPOKKEH, MOCKOJIbKY OHU OY€Hb Ooratel HykJeonporeuHamu. Crnenu(puyeckuMu peakiyusIMUA JUIs
KaKJOr0 BEIECTBA OTKPBIBAIOT MPOAYKTHI TMIPOJIN3a — MOJIUNENTH IbI, TyPUHOBBIE OCHOBAHHUS, yT-
neBo 1 GoCcHOPHYIO KUCIIOTY.

Ipunyun memooa. llexapckue APOXIKU THAPOIUIYIOT MO JEHCTBUEM pa30aBIEHHOMN CepHO
KUCIOThI. [lonydeHHbIN ruponu3aT UCIoIb3YIOT Ui JaJbHEHIIe paOboThl.

PaGora 1. buyperoBasi peaknusi Ha moaunenTuabl. K 5 xamisiM ruaponusara npuiIuBaT
10 kamens 10% pactBopa NaOH, 3arem 2 xarmu 1% pactBopa cynbdara meau. OTMeUaroT mosiBiIe-
HUE PO30BO-(PHOJIETOBOI OKPACKHU.

BriBoa:

Pabdora 2. Cepedpsinas nmpob6a Ha nmypuHoBble ocHoBaHusA. K 10 kammsaMm ruaposnmsara
npoxoked nob6aBnsoT 10 kamenb KOHIIEHTPUPOBAHHOTO PacTBOpa aMMHUaka, 3aTeM a00aBisoT 10
Kanenb 2% aMMHAaYyHOTO pacTBOpa HuUTpara cepedOpa. Ilpu crossHum uepe3 3-5 MuH 0oOpazyercs
CBETJIO-KOPUYHEBBIA OCaJI0K CepeOPSHBIX COJel MypPHUHOBBIX OCHOBaHU (comepKUMoe MpoOUpKU
MepeMeIInBaTh MPU CTOSSHUU HE HAJO).

BoiBoa:

Pabora 3. KayecrBenHasi peakuus Ha nmeHTo3y (Mouuma). K 10 kamnsam ruaponuzata
npoxoked po6aBistoT 3 karum 1% CIUpTOBOTO pacTBOpa THUMOJIA, TIEPEMENIMBAIOT U MO CTEHKE
npoOUpKu ocTopokHO mpuiuBaroT 20-30 Kamenab KOHLEHTPUPOBAHHOM cepHOW KHCHOThL. [lpu
BCTPSIXMBAHUU Ha JHE MPOOUPKH 00pazyeTcst MPOIYKT KOHIEHCAIIUN KPACHOTO I[BETA.

BriBoa:

Pabora 4. MouaubaenoBas npo6a Ha ¢ochopuyw kuciaory. K 10 xammsim rugpoiamzara
aposoken 100aBisioT 20 Kanesib MOJIMOIEHOBOTO PEaKTUBA U KUMATAT. [Ipu 3TOM JKUAKOCTH OKpa-
[TUBAETCS B JJUMOHHO-XKENTHIN 1BET (HEe 0caaok). [IpoOupky cpaszy oxjaxkaarT B CTPye XOJIOTHOU
Bozbl. Ha qHE mMpoOHpKH MOSIBIISETCS KPUCTALTMUECKUI JIMMOHHO-XKENTHIH 0cafok (GochopHOMO-
JIMOIEHOBOI KHUCJIOTEL.
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BriBoxa:

Iloonuce npenodasamens:

23. TEMA: IIEPEYEHB BOITPOCOB JJISAA NOAI'OTOBKH K KOJJIOKBUYMY
IO TEMAM: «OBMEH INPOCTBIX BEJIKOB U HYKJIEOIIPOTEHUHOB.
BUOCHUHTE3 JHK, PHK U BEJIKA. METO/IbI MOJIEKYJISIPHON
BHUOJIOI'NN»

1. Asotucthlii 6anaHc, €ero cCoCTOsSHME B HOpME M NpU Haroyoruu. UTo XapakrepusyeT
KOX(QPHUIHMEHT U3HATHBAHUSA?

2. buonoruyeckas 1ieHHOCTb 6e1K0oB. HopMmbl O6eika B MUTaHUH.

3. T'mapomus 6enkoB (mpoteonu3). Kimaccudukamms u cBoiicTBa nmporeas.

4. TlepeBapuBaHue OenkoB. XapakTepUCTHKa IpPOTea3 KEJyJOYHO-KHUIIEUYHOTO TpakTa
(ontTMyMm pH, MexaHWU3MBI aKTHBAIMH, CyOCTpaTHAs CIEHU(PHUYHOCTD, SHAO- U IK3OMENTHIA3H).
Posxp HCI B nepeBapuBanmu 6enkoB. KHCIOTHOCTD JKEMyI0YHOTO COKa — IPHHIMIT ONPEACICHHS,
CoJIep’KaHuE B HOPME.

5. I'iuenune OenkoB. YMeTh CXEMAaTHYECKH I10Ka3aThb IPOMCXOXKAEHUE (eHona, Kpes3oJa,
CKaToJa, WHAONA, KaJaBepuHa, IMyTpecurHa. MexaHu3Mbl 00€3BPEKUBAHHS MPOTYKTOB THHUEHUS
0€JIKOB U APYrHMX KCEHOOMOTHKOB.

6. AMHHOKHCIOTHBIN (POH/I KJIETKH, €r0 IMOMOJTHEHUE U UCTIONIb30BaHHE.

7. IlepeamunupoBanue. Ponp ButamuHa Be. YMeTh mucaTh peakuuu nepeaMUHUPOBAHUS C
y4acTHeM aJlaHWHOBOM M acaparMHOBOM TpaHCaMHHAa3. 3HATh UX JUArHOCTUYECKOE 3HaUCHHUE.

8. Buasl nezamuHupoBanus. [myTamaraeruaporeHasHas peakius — XUMHU3M, KOQEepMeHTHI,
3HaueHue. Hempsimoe ne3aMuHUpOBaHUeE.

9. Ilytu ucnonb3oBaHus 6€3a30TUCTOTO OCTATKA AaMUHOKUCIIOT. [ IMKOT€HHBIE 1 KETOT'€HHBIE
AMUHOKHCIIOTBHI.

10. Ilytu o0Ge3BpexuBaHMS aMMUaka. YMEThb HalucaTh peaklUM CHHTE3a M pacrnaja
acrmaparvia, riyraMHHa, BOCCTAHOBUTEIBHOIO aMHUHHPOBAHHUS O-KETOTJyTapara, CXeMy CHUHTe3a
MO4Y€BHHBI. OCTaTOUHBIN a30T. 3HAYEHHUE ONPEEIICHUS MOUYEBUHBI U OCTATOYHOI'O a30Ta B KJIIMHUKE.

11.Peakuuu nexkapOOKCHMIIMPOBAHMUSI AMUHOKHUCIIOT, OMOT€HHbIE aMHUHBL. YMEThb NHCaTh
peakuuu CHUHTE3a TPUNTAMHUHA, CEPOTOHMHA, TMCTAMMHA, Y-aMHUHOMACISHOM KHCJIOTHI, 3HaThb UX
POJIb B OpraHU3Me.

12.Cunte3 karexonamMuHOB. @DYyHKUMH J0(aMUHA, HOpPAAPEHATMHA M aJpeHaJMHa B
opranusme. HacnencTBeHHble HapylieHus oOMeHa (eHuSanaHuHa U Tupo3uHa. Ponb nodamuHa
npu 6one3nu [lapkuncoHa.

13. HykneoTuapl — WX CTpOCHHWE M (QYHKIUH. 3HAThb HOMEHKIATYpy M YMETh IHCATh
(OpMyITBI A30THCTHIX OCHOBAHMH, HYKJIEO3MAOB M HYKJIEOTHIOB; H306pakarh oOpazopanue 3'-5'-
boco-ardPUpHOIL CBSI3U MEXTYy HYKICOTHIAMHU.

14.Oco6ennoctu crpoenust IHK n PHK Ha ypoBHE mepBHUYHONM, BTOPUYHON M TPETHUYHOU
CTPYKTYpBI (CTPOEHHE HYKIIEOCOM).

15.TlepeBaprBaHue HYKJICOPOTEUHOB B XKETYAOYHO-KUIIIEIHOM TPAKTE.

16. [Tyt peyTHIN3HIINHT a30THCTBIX OCHOBAHUH M HYKIJICO3HIOB B KIIETKE.

17.KoHeuHble MPOIYKTHI pacmaja MYyPUHOBBIX M MUPUMHUIMHOBBIX HYKJIEOTHAOB. Peakimu
o0Opa30BaHMs MOYEBOW KUCIOTHI. [ UepypruKkeMusi — ee MPUUUHBI U TOCIEACTBHSL.

18. BrocuHTE3 MypUHOBBIX U TUPUMHUIMHOBBIX HYKJICOTHAOB € NOVO: cyOCTpaThl, KIFOUCBBIC
(epMeHTBI, OCHOBHBIE IIPOMEXKYTOUHBIE MPOTYKTHI. Perymnsuus cunres3a. Pojab BUTaMUHOB.
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19.TlpumeneHnne B MEOUIMHE CHHTETHYECKMX CTPYKTYpHBIX aHAJIOTOB HYKIJIEO3UIOB H
(hoNMeBoi KUCIIOTHI.

20. O6pazoBanue ne30kcupuOOnyKIeoTHa0B s cuaTe3a JJHK (cxema).

21. Peruukanusi. CyOctpatsl, GepMmeHTbl, MexaHu3M. Mexanusmsl penapanuu JIHK, pons
3TOTO Ipolecca.

22. Tpanckpumnuusi.  PepMmeHTbl,  cyOcTpaTsl, MexaHu3M, perymsnus.  OOparHas
TPAHCKPUIILIHSL.

23.T'eHeTnuecKkuil KOJ U €ro XapaKTepPUCTUKA.

24. PexorHunus 1 COOCTBEHHO TPAHCIIAIMS KaK dTanbl OMOCHHTE3a OeKa B KieTKe (poib T-
PHK, APCas3pl, ctpoerne puOocoM M 0OUIME MPUHLUUIB MEXaHU3Ma TPAHCISAIMH, UCTOYHUKU
SHEPTHH Il OMOCHHTE3a OelKa, Peryssaius).

25. Bupl TOCTTPaHCIAIMOHHON MOAN(UKALINN OEIKOB.

26. CoBpemeHHbIe MeTO/bl MoOJIeKyssspHOM Ouosorum (LIIIP, Omor-amamm3 JIHK um PHK
(Cayzepu-6mot u Hozepn-6:10T), MmeTo «otnedarkos nanbies JJHK», knonupoBanue). [TpuHIMIIB
MIPOBEJICHUS], IPUMEHEHUE B METUIIUHE.

27.Merton onpezeneHus nocienoBaTebHOCTH HykiaeotunoB B JIHK (meton Canmxkepa).

[ A | I

Ilpumep 3a0auu u sonpocos na memoo Candncepa
Ha pucyHKe TpUBOIATCS pPE3YJIbTaThl HCCIICAOBAHUS

HYKJICOTHJIHOH TIOCIIEOBATSIIBHOCTH y9acTKa MOJIEKYJIbI
JTHK (meton Canmkepa).

Ha yem ocnoBasn 3ToT MeTOA? —

UYro HYXHO Clienarh, YTOOBI MOIYYUTh TAKYH KapTUHY
(mosrarHo)?

B 4yem nmpoBoamim anekrpodopes, 1o KaKoMy MPUHITUITY

IIPOM30IILIO pa3aeneHue GpparMeHToB? —
UYro o6o3HauaroT OyKBbl B CKOOKaX M YEPTOYKU Ha -
pucyHnke? -

Kakxyro posip BEINOIHSAIOT AUI€30KCHHYKIEOTHABI B ’TOM METOAE?

B kaxoMm HarpaBlIeHUH CIIEyET «UUTaTh» MOJYYEHHYIO 3JIeKTpodoperpaMmy U noyemy?

Ycranosure, B kakoi mnocnenosarenpHocTd JIHK-monmmepasa Bkirodana HYKIEOTHUABI B
CUHTE3UPYEMYIO LENb.

Uro HYXKHO caenatb, 4YTOObI pacmM@poBaTh MONYYEHHYIO KapTUHY M y3HaTh
MOCJIEZI0BATEIbHOCTh HYKJIEOTHAOB B aHanu3upyemoM yuactke JTHK?

Kakasgs aMHHOKHCIIOTHasi IMOCIEI0BAaTEIbHOCTh 3aKOAMpPOBaHAa B 3TOM YydacTke? (Tabiuia
TEHETUYECKOTO Koja OyaeT B BameM pacniopsbkeHun).

24. TEMA: TOPMOHBI. OBIIIAA XAPAKTEPUCTUKA U OCOBEHHOCTH
BHOJJOTHYECKOT'O JEHCTBUS TOPMOHOB. KAYECTBEHHBIE
PEAKIIMHN HA TOPMOHBbI

AKTYaJIbHOCTDb TeMbl

l'opMoHBI — KJIacc OMOJNIOIMYECKH AKTUBHBIX PETYISTOPHBIX XHUMHUYECKUX COEAUHEHUH,
CHUHTE3UPYEMBIX >K€JIe3aMU BHYTPEHHEH CEKpeluH W/WIM CIEHUAJbHBIMU KJIETKaMHU. 3HaueHHe
TOPMOHAJILHOW MPOAYKIIMM 3aKJIIOYAaeTCs B TOM, YTO CEKPETHPYyeMble TOPMOHBI OCYIIECTBISIOT
peryisanuio  Meraboiau3Ma  OTACIbHBIX  OpPraHoB M TKaHEH, OIpeleNsioT  COCTOSIHHE
(GU3MOIOTNYECKUX MPOLECCOB U JKU3HEIEITEIbHOCTH OopraHuszMa B 1enoM. Hapymenue cunresa,
CeKpEelUH, TPAHCIOpTAa W pPELENIUH TOPMOHOB KIETKaMM JIEKHT B OCHOBE MHOTI0OOpPa3HBIX

104



SHJOKPUHHBIX PACCTPOMCTB. B CBS3M C 3TMM MOHMMAaHHWE MEXaHW3Ma HIOKPUHHBIX HAPYIICHUH
Ype3BbIUAITHO BAXKHO JUIS AUATHOCTHKH U IeJICHANPaBICHHON Tepanuy YHIOKPUHHBIX 3a00JIeBaHHH.

ean 3ansaTus

Hay‘-II/ITbCSI MNPUMCHATH 3HAHUC Knaccn(bmcaunn TOPMOHOB, TUITIOB rOpMOHAJIbHBIX
peutenitopoB, G-0€MKOB W IMOCHENYIONIErO KacKajga BHYTPHKJICTOUHBIX TEPEIATIYMKOB IS
IIOHUMaHUus OCO6CHHOCT€I>'I MEXaHu3IMa ,Z[GI\/JICTBI/IH TOPMOHOB Ha KJICTKH. YMeTh IMPUMCHATH 3HAHUSA
0 MEXaHW3ME JICUCTBUS WHIUBHUIYAIbHBIX TOPMOHOB JUIsl OOBSICHEHHS PAacCTPOMCTB MeTaboIu3Ma
[IpU HApYLICHUH 00Pa30BaHUs WM TUIIEPIPOTYKIIMA 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 5KeJle3 BHYTPEHHEH CEeKpelll U TOPMOHBI, CHHTE3UPYEMbIE UMH;
= AllY-cucremy;

*  TUIBI TOPMOHAJILHOM CEKPELMHU: SHIOKPUHHYIO0, HEHPOIHIOKPUHHYIO, TIapa- U ayTOKPUHHYIO;
—  OUOOP2AHUYECKOU XUMUU:

* CTPOCHHUE M CBOMCTBA MENTUIOB U OEIIKOB;

*  XOJIECTEPOJI U CTEPOU/Ibl — CTPOEHHE U CBOMCTBA.

JlJ1s1 IpoBepKYU UCXOHOT0 YPOBHS 3HAHUI BBINOJHUTE CJIeAYIOLIHE 3aJaHUS:

3aoanue 1. Ilogbepute COOTBETCTBYIONIME Maphl TOPMOH — HCTOYHUK TOPMOHA:

A. o-Knertkn octpoBkoB JIaHrepranca. 1. I'mokaroH.

b. B-Knetku octpoBkoB Jlanreprasnca. 2. MuHepaOKOpTUKOUBI.
B. C-KneTku mTOBUIHON *Kele3bl. 3. 'MIOKOKOPTUKOUTBI.

I'. @onnukynspHbIE KIETKU IUTOBUAHOM kene3pl. 4. IHCynuH.

J1. CetuaTasi 30Ha KOpbI HAATIOYEUYHUKOB. 5. IlonoBble TOPMOHBL.

E. IlyuxoBas 30Ha KOpbI HAATIOYEUHUKOB. 6. TUpEOKaIbIIUTOHUH.

K. KiyboukoBast 30Ha KOpbI HAATIOUYEIYHUKOB. 7. TUpOKCHUH.

3aoanue 2. BeiOGepuTte MpaBUIbHBIN OTBET: S3HIOKPUHHAS CEKpELUs — 3TO:

A. T'OpMOH, CHHTE3UPYEMBIN KJIETKOW, BBIACIAETCS B OKPYKAIOLIYIO CpELy U JIEHCTBYET Ha
PSIOM paCIIONIOKEHHBIE KIETKH.

b. I'opMOH, CHHTE3UpPYEMBIN KIIETKOM, BBINEIAETCA B OKPYXKAIOLIYI0 Cpely U JEUCTBYET Ha
KJIETKY, B KOTOPOI OH ObLI CHHTE3UPOBaH.

B. HelipomenuaTop, CHHTE3UPYEMBI HEPBHBIMU KIIETKaMU.
I'. 'opMOH, CHUHTE3UpPYEMBIN KJIETKOW, BBIIEIAETCS B KPOBb M JICMCTBYET HA OTIAJICHHBIE OT
MeCTa CUHTE3a KIIETKU.

3aoanue 3. Kakvue TOpMOHBI CEKPETUPYIOTCS ATUPU3OM?
A. OKcuTOLHH. b. JIuGepunsl. B. Crarunsl.
I'. Ceporonun. 1. MenaTtonuH. E. MenanouuToCTUMYJIMP YOI TOPMOH.

HpaeuﬂbHocmb pemenuﬁ npoeepbnie, conocmaesue ux ¢ omeemamu.

Bonpocs! nuis1 06cyxneHust

1. HomeHnknarypa u kiaccu(UKaIys TOpMOHOB 10 MECTY CHHTE3a, XUMHUUYECKON CTPYKTYpe.

2. OcoOeHHOCTH CHHTE3a TOPMOHOB OEIKOBO-IIENTUIHOW MPUPOJBI, CTEPOUTHON MPUPOJIBL,
HPOU3BOIHBIX JIUIIHIOB.

3. OcobeHHOCTH OHOJIOTUYECKOTO JIEHCTBUS TOPMOHOB. TpaHCIIOPT KPOBBIO.
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4. Tlonstue «peuentop TropMmoHay. Kiaccudukanus penenTtopoB: BHYTPHUKIETOUYHBIE
penenTops! (SIIEpHbIE 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 (yHKIIMOHHpOBaHUs. [1aToorust 3Tux OEIKoB.

7. IloHATHE O BTOPHYHBIX MOCPEAHUKAX JEHCTBHSI TOPMOHOB (IIMKIMYECKHE HYKJICOTHUIHI,
UTOD, Ca2+, JUALAJITITALEPOIT).

8. T'opmonsl, neiicTBytomme yepe3 7-TMS-perentopbl: MECTO CUHTE3a, )KUMUYECKask IPUPO-
nau OuoJjoruveckas poiib (TOpMOHBI THIIOTaNIaMyca U Tunodusa, rIroKaroH, KaTeX0JIaMHUHBI).

Jlureparypa 1Jisi HOATOTOBKHU
OcHoBHAas
1. Buonoauueckas xumust / B. K. Kyxta [u mp.]. Mocksa : bunowm ; Musck : Acap, 2008. C. 427-450; 462-468; 485—
488; 499-502.
2. Buonoeuueckas xumus / A. J1. Taranosud [u ap.]. Musck : Bem. k., 2013. C. 278-290; 294-299; 306-308.
3. Koncnexm nexuuii.

JonoaHurenbHast
1. Cmpoes, E. A. buonoruueckast xumust / E. A. CtpoeB. MockBa : Beiciiast mkona, 1986. C. 370-412.
2. Mapwann, B. Knuanaeckas onoxumus / B. Mapmamn. Cankr-IletrepOypr, 2002. 380 c.
3. Pykosoocmeo 1o knmHWYIEecKoi »HmokpuHONorud / mox pex. H. T. Crapkopoit. Canxt-IletepOypr, 1996.
C. 7-10, 201-279, 296-376.

3anaHus 171 CAMOCTOSATEILHOM PaGoThI

3aoanue 1. BcnoMHUTE, KaKME TOPMOHBI CBSI3bIBAIOTCSL C BHYTPUKIIETOUHBIMU PELIEITOPAMH,
a Kakue — C peLenTopaMu Iuia3MaTuieckoil MmemOpansl. OOpaTuTe BHUMaHKE, YTO IPU NATOJIOTUU
pPEeLEenTOpPOB TKAHU-MHILEHU TEPSETCSl YYBCTBUTEIBHOCTh K TOPMOHY (TOPMOH HE BBI3OBET
COOTBETCTBYIOIIETO METAO0JINYECKOTO OTBETA).

1.2. V nabopaTOpHbBIX >KMBOTHBIX, OJBEPTIINXCS JEHCTBUIO MyTareHHOTO BEIecTBa, OOHa-
PYXHIM B TKaHIX M3MEHEHHYIO aJeHuiaTuukiaazy. K kakoMy ropMoHy OyayT HEYYBCTBUTEIBHBI
OpTaHBI-MHIIEHH Y STHX )KUBOTHBIX ?

A. Dctpaguony. b. Tupokcuny. B. I'mokarony.

I'. Ilporectepony. J1. Anbnoctepony.

3aoanue 2. BCmOMHUTE XUMUYECKYIO IPUPOY TOPMOHOB.

2.1. CtyneHTy npemioKuiIn CMOJIETUPOBATh OMOCHHTE3 apeHANNHA, NCTIONb3Yysl B Ka4eCTBE
HCTOYHUKA (EPMEHTOB rOMOT'€HAT MO3TOBOTO CIIOsl HAJIOYEYHHUKOB, a B KayecTBe cybcTpara —
OJIHO M3 HI)KEHa3BaHHBIX BemiecTB. CTYJAEHT HE CIPaBUJICS C 33aJlaHUEM, TaK KaK MCIOJIb30BaJl JIJIst
CUHTE3a:

A. JlnoxcudeHmiananuH. b. ®enunananuH. B. Tuposun.

I'. JIuzun. . JodpamuH.

2.2. 'Y OGOJBHBIX C OMYXOJbI0 KIYOOUKOBOW 30HBI HAAMOYECUHHUKA B TPH pa3a yBEIMUHWBACTCS
OMOCHHTE3 KOPTH30J1a M KOpTUKOCTepoHa U B 70 pa3 Bo3pacTaeT OMOCHHTE3 albJOCTEPOHA. YKKHUTE
METabOJIUT, UCTIONB30BAHUE KOTOPOTO PE3KO YBETUUMBAETCS:

A. Cykuunun-KoA.  b. Oprocrepon. B. Xomnun.

I'. MeTnonuH. . Xonectepod.

3aoanue 3. BropuuHbIMU MOCPEIHUKAMU JACUCTBUS TOPMOHOB Ha KIIETKY SIBJISIOTCS IUKITHYE-
ckue Hykieotunabl, UTO, Ca?, JUALIITIUIEpoa. 3anoMHuTe, 4To HAM® 1o HEKOTOPHIM CBOUM
s dexram Ha MeTabOJIU3M KIIETKH SBIIETCS aHTaroHucTom 1l MO.

3.1. bonmbHOMY B Te€UeHHE HENENHW BBOJIWIM Tpenapar TeopuUMH — HHTHOUTOp (ocdo-
nudctepa3bl TAM®. AKTUBHOCTH KAaKOTO TOPMOHA MOYKET YCHIUTHCS Ha (POHE TAKOTO JIeUeHUS ?

A. AnpeHaivH. b. JIe30KCMKOPTUKOCTEPOH.

B. Anpnoctepon. I'. Koptuzon. . OcTpaauo:n.
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3.2. Y 607pHOTO TUAarHOCTUPOBAHA OIMYXOJIb MO3TOBOTO CJIOSl HAIMOYSCUHUKOB — (PEOXpPOMO-
rutoma. Kakoif mocpeHuK rOpMOHAIFHOTO CHUTHAJIA aKTUBHO YYacTBYET B JICUCTBUU HA (DepMEHTHI
P 3TOM 3a00J1eBaHUU?

A. 1AMO. b. IIpocrarnanguHel. B. uTM®.

I'. Ca-kanpMmoynud.  JI. ul’ M®.

3.3. bonpHO# mOCTYNUJI B KIMHUKY C THNEPIIIMKEMHEH B pe3ysbTaTe Pa3BUTHS OMYXOJIH,
npoayuupymouei aapeHanuH. C IOMOIIBIO BBEIECHUS KaKMX BEIIECTB MOXHO YMEHBIIUTh MHTEH-
CUBHOCTB JICHCTBUS aJ[peHAIMHA HA OPTaHbI-MUIIECHU?

A. AxktuBatopsl hochoaudcrepazsl. b TAMO. B. IIpocrarnaniussl.

I'. utI'MO®. J1. UHrubuTopsl KanblLMEBBIX KAaHAJIOB.

3.4. Kakoe U3 Ha3BaHHBIX COCIUHEHUN HE SABJISETCS BTOPUYHBIM MOCPEIHUKOM B JCHCTBUU
TOPMOHOB?

A. Juammnrnuuepon. b, tAM®. B. ulI’'M®. I. Ca?, . I'M®.

HpCIGZ/lJleOCmb pemeﬂuﬁ npoeepbnie, conocmaesue ux ¢ omeemamul.

IIpoBepbTe cBOM 3HAHMA (CAMOKOHTPOJIb YCBOCHUS TEMbI)

3aoanue 1. ®ocdonunaza, pacuiersiomas GochaTUIUIMHOZUTON Ha JUANMITIAICPOT U
UT®, sto:
A. ®ocdonunaza A;.  b. Pocdonunaza Az, B. @Pocdonunaza C. I'. docdonunaza Jl.

3aoanue 2. Kakoil U3 HIKENEPEUUCICHHBIX TOPMOHOB HE SIBIISIETCSA CTEPOUAOM?
A. Koptuzon. b. AnbnocTepon. B. IIporecrepoH.
I'. JITakTOT€HHBII TOPMOH. . Juruapokcuxoiaekaabiiudepoot.

3aoanue 3. Kaxoii n3 HIDKETIEPEUNCIEHHBIX TOPMOHOB HE SIBJISIETCS MENTHIOM?
A. OkcuTOLHH. b. TpuiionTupoOHUH. B. I'mrokaron.
I'. BazompeccuH. . TupeonubepuH.

3aoanue 4. Gs-0enKy CTHMYJIHPYIOT aKTHBHOCTH aJICHHWIATIHKIIA3bl. OIHAKO C TCUCHUEM
BpEMEHHU 3TOT 3P PeKT ucyesaer. ITo0 00yCIOBICHO:

A. AT®-a3H0l aKTUBHOCTBIO 0I-CYOHETMHUITBI.

b. AT®-a3H0l aKTUBHOCTBIO Y-CYyObEAMHHUILIBL.

B. ®ocdoamdcrepaznoii aktuBHOCTHIO Gs-Oernka.

I'. ®ocdonunaznoii akTuBHOCTHIO Gs-OemKa.

. T'T®-a3H0# aKTUBHOCTBIO 0I-CYOHETMHHITBI.

E. AT®-a3H0li aKTUBHOCTBIO Y-CyObETUHHIIBI.

3adanue 5. BeiOepuTe BTOPUIHBIN TOCPETHUK ACHCTBUS OKCUTOITMHA.
A.Ca?, b. tAM®. B. ul M®. I'. Inanunriaunepodt.
. Oxcup azora. E. UTO.

OTBeTHI K pelIeHHI0 3aJaHN I
Jna camonposepku ucxo0no2o ypoena 3HAHU
1. A-1, b-4 B-6; I'-7, JO-5 E-3, X-2

2. T.

3. T,

Jlna camocmoamenwvhou pabomuol:

11.-B.

21.-T1;22-];

3.1.-A; 3.2-A; 33-A,T; 34-]L
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JladopaTopHas padora (60 MuHYT)

HNHCcTpyKUHS K NPAKTHYECKOMY 3aHATHIO
Kauecmeennvie peakyuu na 20pmonui

I'opMoOHBI IMTOBUIHOM Kejle3bl

HluToBuaHAs Kejle3a CUHTE3UPYET U CEKPETUPYET BBICOKOAKTUBHBIE HOJCOIEpXkKallUe TH-
peounnbie ropMonbL: TUpokcuH (Ts) u 3,5,3-Tpuitonruponun (Ts), a Takke HeHOAUPOBAHHEIH TOP-
MOH (IIOJIMIENTH) TUPEOKAIbIUTOHUH, (YHKIMS KOTOPOTO CBA3aHA C PEryJsilMell ypOBHS Kallb-
s 1 pocdopa B KPOBH.

Pabora 1. Kauecmeennas peakyua na mupoxcuu

Ipunyun memooda. 1lpu paspyiieHun THUpeouanHa oOpa3yercs WOAMI Kalus, U3 KOTOPOTro
MO/ JIETKO BBITECHAETCA MOJaTOM Kaius. BelTecHeHHe Hoa U3 COM MOIUCTOBOLOPOIHON KUCIIOTBI
SIBJIICTCS OKUCIIUTEIHbHO-BOCCTAHOBUTEIBHON PEaKIMel, r1e HOAu Kajaus CIy>KUT BOCCTaHOBUTE-
jeM, a Wogat Kanus (OCTaTOK MOJHOBATOM KUCIIOTHI) — OKUCIuTENeM. BoimenuBiuiics ion oOHa-
PY>KUBAIOT C TIOMOIIIbIO KpaxMaia (CHHee OKpalluBaHKUEe) B KUCIION cpeie.

Xo0 pabomei. B mpoOUpKy HAIMBAIOT 24 KAl TUAPOJIHM3aTa TUPCOUIMHA, TPUOABISIIOT 3
karu 1% pactBopa kpaxmana, 1 karmmo ¢enondranenna, a 3areM 4 Kamiu Hojata Kaluus U Ipu-
omusurensHO 10—15 kanens 10% pacTBopa CepHOM KHCIOTHI 10 00CCIIBEUNBAHUS U TOSBICHUS CH-
HEro OKpalIuBaHUsl.

FOpMOHbI I[OIl?KeJIyIIO‘{HOﬁ KeJ1€3bl

B momkeny104Hoit jkene3e BbIpabaThIBACTCS Psii TOPMOHOB: HHCYIHH, [JIFOKArOH W JIMIIOKA-
uH. MHCcynuH BeIpabaThiBacTcs B P-KieTkax ocTpoBkoB Jlanrepranca (ot jar. insula — octpos),
OTKyZla ¥ MONYYHJI CBOE Ha3BaHue. HCYITHH — OENOK, COCTOSIINIA U3 ABYX IMOJHUICITHAHBIX IIe-
neH, COeAMHEHHBIX JPYT € APYTroM JUCYIb(OUIHBIMU CBSI3IMU.

[TepBu4Hasl CTPYKTypa MHCYJIMHA MOJHOCTHIO paclim(ppoBaHa M OCYIIECTBICH XHMHYCCKUN
CHUHTC3 MHCYJIMHA. OpFaHBI MUIICHHA OJId MHCYJIMHA: ICUCHb, MBIIICYHAA TKaHb, )KUPOBAA TKAHb. I[eﬁ-
CTBHE HMHCYJIMHA MHOrooOpa3Ho. MHCYNMH WrpaeT BaKHYIO poiib B MeTabouim3Me yriieBonoB. OH
CHMIKACT COACPIKAHUEC TI'IFOKO3bI B KPOBH, YBCIIMUYMUBACT OMOCHHTE3 IJIMKOreHa B IIEYEHN U MBIIIIAax,
YCHJIMBAET JIUIOTEHE3, T. €. 00Pa30BaHUE KUPOB U3 YIIICBOJOB, CTUMYIHPYET cuHTe3 OenkoB. MHCY-
JIMH SABJIICTCA aHTAarOHMCTOM aIp€HAJIMHA B PETryJIIIUU CUHTE3a U MO6I/IJ'[I/I3aIII/II/I TJIMKOI'CHA.

Pabota 2. I]leéemnuie peakyuu na uncynun
WucynuH naet xapakTepHble peakiiny Ha 6enok: ouyperoByro, @omns, Munona u ap.

buyperoBasi peakuus

Xoo pabomwr. K 5 xammsim 1% pactBopa mHCynuMHaA nipubasisaior 5 kamens 10% pactBopa
NaOH, 2 kaniu 1% pactBopa cynbhaTa MeIU U BCe EPEMENINBAIOT; COJAEPKUMOE MPOOUPKH MpH-
oOpetaeT (pHOIETOBOE OKpaIIBaHHUE.

HunruapunoBasi peakums

Xoo pabomwi. K 5 xamnam 1% pactBopa uHCynmHa q00aBisioT 5 kanens 0,5% BogHOTO pac-
TBOpa HUHTHJAPUHA U KUMATAT 1-2 MuH. B npobupke nosBisieTcss po30Bo-(hH0JIETOBOE OKpalINBa-
HUE, a C TCUEHUEM BPEMEHU PACTBOP CUHEET.

KcanTtonporennoBasi peakuus (MyJibaepa)

Xoo pabomul. B mpobupky HanuBaroT 5 Kanenb 1% pacTBopa HHCYIHHA, 3aTeM JT00aBISIOT 3
KAl KOHIICHTPUPOBAHHOM a30THOM KHCJIOTHI U OCTOPOXKHO KUIATAT. B mpobupke mosiBiasieTcs
0CaJI0K JKEJITOrO L[BETA.
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Peaxknus Ha Tupo3un (MuJJIOHA)

Xoo pabomul. B ipoOupKy HanmuBaioT 5 kameib 1% pacTBopa MHCYNIMHA, JOOABISIOT 3 Karuiu
peakTiBa MUJUIOHA U OCTOPOXKHO HArpeBaroT. B mpoOHpKe MOSBIASETCS 0CAT0K TEMHO-KPACHOTO
1[BETA.

Peaknusi Ha aMHHOKHUCJIOTHI, CO/iep Kalme cJ1adocBsi3aHHyIo0 cepy (PoJist)

Xoo pabomei. B mpobupky HaiuBawT 5 kanenb 1% pacTBopa MHCYJIMHA U A00ABISIOT 5 Ka-
nenp peaktuBa DoJisi, MHTEHCUBHO KUISTAT U JIAIOT MOCTOATh 1—2 muH. [Ipu 3TOM nosiBiisercs uep-
HBIHM 1M OyphIid ocasok cynbduaa CBUHIIA.

rOpMOHbI MO31r0BOI0 CJI10A HAAIMOYECYHHUKOB

B wmo3roBom cioe HAaAMIOYCYHUKOB M3 AMHHOKHUCIOTBI THUPO3WHA CHHTC3UPYIOTCA
KaT€XOoJaMHHBbI, UMCIOIIUEC ITUPOKATCXUHOBOC AP0 U aMHUHOTI'PYIIITY.

Pabota 3. Kauecmeennuvie peakyuu na aopenanun

Peaknus ¢ XJIOPHBIM KeJIe30M

IHpunyun memooa. AnpeHanud obnamaeT caabOMIETIOYHON PEaKIUeH, JISTKO OKUCISICTCS Ha
BO3/IyXe C 00pa30BaHHEM aIpEHOXPOMA, BCICJCTBUE YETO PACTBOP OKPAILIUBACTCS B KPACHBIN 1IBET.
[Tpu B3aMMOJCHCTBUY C HUTPUTOM HAOIIOIAETCS KEJITO-OPAHKEBOE OKpalllMBaHUE, C TNA30PCaK-
THBOM — KPACHOE€ U C XJIOPHBIM >KeJIe30M — 3eJieHOe. Peakius ¢ XJIOpHBIM KeJIe30M XapaKkTepHa
JUTSL TAPOKATEXUHOBOTO KOJIBIIA, BXOJISAIIETO B MOJICKYJTY apeHaINHA U HOPapCHATHA.

Xoo pabomwi. B npoOupky HanuBaroT 10 xamenb pacTBopa ajpeHanuHa u q1o0aBisioT 1 kar-
JII0 XJIOPHOTO kenie3a. [losBiiseTcst 3e7IeHoe OKpaIllMBaHNUEe BCIICICTBUE MMPUCYTCTBUS TUPOKATEXMHA
B Mouiekyne anpeHanuHa. JloGasmistor 3 kammu 10% pactBopa NaOH u HabnromaroT u3MeHEHHE
OKpalrBaHus (Ha BUITHEBO-KPACHOE).

JAuna3zopeaxkuus

Ipunyun memooa. I1pu B3auMOAEUCTBUS TUA30PEAKTHBA C aIPEHATUHOM KHJIKOCTh OKpaIllu-
BaeTCs B KPacHBIH LBET BCIIEACTBUE 00pa30BaHMS CI0XKHOTO COCTUHEHUS THIIa a30KPACUTEs.

Xoo pabomur. K 6 xamnsim 0,5% pactBopa Cylb(paHUIOBOM KUCIOTHI MPUOABIAIOT 6 Kamneilb
0,5% pacTBOpa HUTpUTA HaTpUs (CMech AMa3opeakTuBa), 10 Kamenb pacTBopa ajJipeHaInHa U 3 Kar-
i 10% pactopa NaOH. JKuakocTs okpammBaeTcsi B KpaCHBIH IIBET.

Pabota 4. @awopecyenyus npodykmoe okucienus adpeHaiuna

Ipunyun memooa. AJpeHaNNH, OKUCISSICh KUCIOPOAOM BO3JlyXa, MPHU JOOABIEHUH LIETOYU
naeT GIroPECIUPYIONINE MTPOTYKTHI.

Xoo pabomwr. K 10 xamism Boasl npuiuBaioT 6 kanenb 10% pactBopa NaOH u 6 xamens
pactBopa agpeHannHa. [lomecTuB mpoOOMpPKY mepen BKIOUYEHHBIM (II0OPOCKOIOM, HAOIIOMAI0T
3eJIeHYI0 (PIIFOOPECIICHIINIO IPOYKTOB OKUCIICHHS afjpeHanHA.

BbIBOaBI.

Iloonucv npenooasamensi:
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25. TEMA: BAOXUMMUS TOPMOHOB. OCOBEHHOCTH BUOJTOTTYECKOI'O
JEUCTBUA TOPMOHOB. TECT HA TOJIEPAHTHOCTD K I'NIFOKO3E

AKTYaJIbHOCTb TeMbI

MexaHnu3m JA€WCTBUS HMHIMBUIYaJbHBIX TOPMOHOB HEOOXOIUMO 3HATh HE TOJBKO
SHAOKPUHOJIOTY, HO M Bpady 000U crenuanu3anud. ['OpMOHBI HAlId IMUPOKOE MPUMEHCHHE B
MeaunuHe. JluarHocTuka SHAOKPUHHOM IMaTONOTMM HAa OCHOBAaHMM HM3MEHEHMS] OMOXUMHUYECKHX
nokaszaresieii MeTaboiu3mMa, B YaCTHOCTH, AMArHOCTHKA CaxapHOro nuadera ¢ MOMOLIbI0 METOoJa
Harpy3Ku IIFOKO30M IIMPOKO MIPUMEHSAETCS B MEAUIIMHCKOM IIPAKTHUKE.

ean 3ansaTus

3akpenuTh 3HAHUS O XMUMHUYECKOM CTPOCHHMHM U MEXaHU3Max JACHCTBUS TOPMOHOB MpPU yya-
ctun 1-TMS-peuentopoB. Ocoboe BHUMaHHE YAEIUTh SHIOKPUHHOM MATOJNOTHU IOJHKETYA0YHON
xene3bl. HayduTbest CTpOMTh M HHTEPIPETUPOBATH PE3YNIBTATHI TOCTPOCHUSI PA3JIMYHBIX TUIIOB [JIHKE-
MHYECKON KPUBOM.

TpeGoBanus K HCXO0AHOMY YPOBHIO 3HAHMI

TpebGoBaHust Te ke, UTO U K MPEIbIAYIIEMY 3aHATHIO. J(OTTOJHUTEIBHO HYKHO BCTIOMHUTD U3
Kypca OHMOOpPraHMYecKOM XMMHMH O TOM, 4YTO IJIOKo3a (Oslarojapsi Hajauuuioo B ee (opmyie
aJIbJIETMIHOM IpyNmbl) 00JIaaeT peayuupyromuMu cBoiictBamMu. Ha 3TOM OcHOBaHBI METOJbI €€
orpeJiesIeHUs] B OMOJIOTMUECKUX KHUIKOCTSX.

/151 IpoBepKYU UCXOAHOT0 YPOBHS 3HAHUI BBINOJHUTE cJIeAylolee 3aJaHHe:

3aoanue 1. Kaxoii U3 3TUX yrieBOAOB AacT peakiuio Tpommepa?
A. Caxaposza. b.Jlakro3a. B. ®pykro3sa.
I'. I'mokoza. /1. I'nmuxoreH.

Ilpasunvrocmo pewenus npogepvme, CONOCMAsUE €20 C OMEEMoM.
Bonpocs! nu1s1 06cyxneHus

1. 1-TMS-penientopsl: CTpOCHHE U MEXAHU3M IIPOBE/ICHUS CUTHAJIA B KIIETKY.

2. PactBopumast 1 MeMOpaHOCBsI3aHHAS T'yaHHJIATIHKIIA3bl. OKCH a30Ta.

3. Poib IMPOTCUHKNHA3 B KIJICTKEC.

4. TopmoHnHl, neiictByromue yepe3 1-TMS-penentopsl: MecTo cHHTE3a, XUMHYECKasi TPUpoIa
U OMOJIOTUYECKasi pOJib (COMATOTPOINUH, MPONAKTHH, Na-ypeTHYecKuit nenTu/).

5. UHcynuH: XMMHYECKOEe CTpOEHUE, CHHTE3, peann3aius d¢ddexkra ropMoHa Ha YypOBHE
KIJICTOK. HapymeHI/Iﬂ MeTabomu3Ma npu I[I/Ia6eTe. I[I/IaFHOCTI/ILICCKoe 3HAYCHUC TJIMKCMHUYCCKHX
KPUBBIX.

JIuTepatypa 1Sl HOATOTOBKH
OcHoBHas
1. Buonocuueckas xumus / B. K. Kyxra [u 1p.]. Mocksa : buxom ; Munck : Acap, 2008. C. 450-462 476 —485.
2. Buonoeuuecxas xumust / A. J1. Taranosud [u 1p.]. Munck : Boi. mik., 2013. C. 290-294; 295-296; 297-299.
3. Koncnexm nexumii.
JononuureasHast
1. Cmpoes, E. A. buonoruueckas xumusi / E. A. Ctpoes. Mocksa : B mik., 1986. C. 370-412.
2. Mapwann, B. Knuandeckas 6uoxnmus / B. Mapmasmt. Cankr-IlerepOypr, 2002. 380 c.
3. Pykosodcmeo 1o knmHnYeckoit sannokpunonorun / nox pea. H. T. Crapkosoii. Cankr-IletepOypr, 1996. C.
15-486.

4. Charles, G. D. Brook. Essential Endocrinology / Charles G. D. Brook, Nicholas J. Marshall. 2001, Black-

well Science (Oxford). P. 1-164.

3agaHus 1J151 CAMOCTOATEIbHON padoThl

3aoanue 1. OOpaTuTe BHUMAaHUE HA TO, YTO TIOJUYPHS OTMEYAETCS HE TOJIBKO MPH CaxapHOM

nuabete (Diabetus mellitus), Ho u npu Hecaxapuom auabete (Diabetus insipidus), a Takke npu mo-

4eqHOM Juabere (MpH MOpaKEHUH MOYeK). Pa3nyuTh MPUUMHY TOJIUYPHH TOMOTACT ONpPEIe/ICHUE
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yAETBHOTO BECa MOYHU U JaHHbIE OIpe/ieieH s ypoBHs riukemMuu. He 3a0biBaiite, 4To yacTo quader
HOCHUT CKPBITBIH XapaKTep M BBIABUTH 3a00J€BAHHME MOXXHO Ha OCHOBAHUHU PE3YJbTATOB HArpy3KU
TJIFOKO30M.

1.1. IIpu ob6cnenoBanuK OOJIBHOTO HAa TOJEPAHTHOCTH K TIIIOKO3€ OMpEAETICH HATOILIaK ypo-
BEHb TJIFOKO3bI B KpoBHU 7,0 MMOJIB/JI, 4epe3 2 yaca Mmociie Harpy3ku Tiioko3oi — 10 mmons/m. st
KAaKOr0 HapyUIEHUs! PEryJISIUM YTIEBOJIHOTO OOMEHa XapaKTEPHbI 3TH I10Ka3aTeIu?

A. Caxapwnbriii nuabetr. b. Ckpoitas ¢opma caxapHoro auadera.

B. 'nnepuncynuuusm. I'. bone3np Anuccona. . Muxkcenema.

1.2. B kuHUKY MOCTYIUI peOEHOK C KanobaMH Ha YCHIICHHYIO JKaxay, 4aCTO€ MOYEHCITYyC-
kanue. Kinnandeckuil aHanus KpoBU U OOLIMI aHAIM3 MOYHM MATOJIOTUYECKUX KOMIIOHEHTOB HE 00-
HapyXuwid. YTo MOXKHO PUMEHUTH JJIsl JIeueHus! pedeHKa?

A. BazonpeccuH. b. Okcuronus. B. AnbnoctepoH.

I'. Tupeounau. J. KopTukocTtepoH.

1.3. B 9HIOKPHHOIOTHYECKOE OT/ENIEHNE OCTYMNIIIa OOJIbHAs C JKano0aMu Ha JKaxay, 4acToe
MOUYEHCITYCKaHUE, BBIPAKEHHYIO CYXOCTh KOXKHBIX NOKpOBOB. IIpu aHanu3e Mouum KayecTBEHHOMN
MaTOJIOTUU HE BBISBIIECHO, IIIOTHOCTh Mouu 1,009. JIns Kkakoro HapyieHus rOpMOHAJIbHOM peryJs-
LIUU 3TO XapaKTepHO?

A. HecaxapHblii qua0der. b. Crepounsblii nuader. B. Uncynspusiit auaber.

I'. TupeoToKCUKO3. . Muxkcenema.

1.4. B xiMHUYECKOM 1a00opaTOpUU MPHU aHAIHM3E MOYU B OJTHOM U3 MPOO ONpenenii HU3KUN
yaenbHbli Bec. Kakne n3MeHeHus JOKHbBI COIYTCTBOBATh ATOMY I10Ka3aTel0?

A. Kpeatunypus. b. I'moko3ypus. B. Keronypusi.

I'. IIporennypus. . Honnypust.

1.5. Ilpu mpodocMoTpe y KEHIIMHBI BhISIBICHA CKpbiTas (gopma auabera. JlabopaTopHbie
aHaJIM3bl O3BOJIMIM Bpady Ha3HAYUTh JUETOTEPAIHIO CO CHUKEHHBIM KOJIMYECTBOM YIJIEBOJOB U
yBEJIMYEHHUE JTUMOTPONHbIX BemecTB. Kakolt ocHOBHOI MeTabonndeckuil 3 GeKT nocTuraercs ra-
KOU AMeToi?

A. IloBbllIeHNE UCTIOIB30BAaHUS TIIIOKO3bl HA CHHTE3 KUPA B dKUPOBOM TKaHH.

b. CHuxeHune OKHMCIeHUS )KUPHBIX KUCIIOT B [IEUEHHU.

B. IloBbIlIEHNE UCTIONIB30BAHMS IJIFOKO3bI HA CUHTE3 )KHpa B [ICUEHHU.

I'. YBenuuenue cunre3a GocOIUNHIOB U YMEHBIICHUE OTJIOKEHHUS] HEUTPAIBbHOTO XKUpa B
MIEYCHH.

J. CHmxenue cuHTe3a Gochonunuaos.

3a0anue 2. IHCyUH U TJIIOKaroH — aHTaroHUCTHl. BecroMHUTE MeXaHU3M JIEHCTBHS 3THX
TOPMOHOB Ha YIJIEBOAHBIN U JIMIUAHBIA OOMEHBI.

2.1. ITanuenT npu neyeHuun ronoganueM norepsn 10 kr Beca. AKTHBaIUsi Kakoro ropMoHa
MpHUBEJIa K YBEIIMYEHUIO CKOPOCTH KaTaboJIn3Ma KUPOB MIPU FOJI0IaHNN?

A. Uncynun. b. Comatocratus. B. ['moxkaron. I'. Anpaocrepon. [[. OxcutonuH.

2.2. bonpHOMY caxapHbIM AMa0ETOM C OTPULIATEIbHBIM A30TUCTHIM OallaHCOM Ha3zHAYMIIN
MHBEKIMU MHCYIMHA. Ha Kakoi mponecc noAaeicTBYeT MHCYJIMH JUIsl BOCCTAHOBIIEHUS! a30THCTOTO
paBHOBeCHS?

A. NurubupoBanue riokoHeorenesa. b. Murubuposanue riavkosmsa.

B. VBennuenue nponnmaeMocTn Kinetok juis Ca?’. I'. AkTuBamuo riikoreHdochopuassr.

J1. AxtuBanuio nporenHpocdaras

2.3. B ximuHUKY TOCTynui1 607apHOM 0€3 co3HaHus. B BeIbIxaeMOM BO3ayxe ObLT 3amax are-
TOHA, YIPYTOCTh TKaHel cHibKeHa (00e3BokuBaHue). Kakoit 6umoxumuueckuil aHanu3 OyaeT BIH-
CBHIBAThCA B KIIMHUYECKYIO KapTHUHY 3a00seBaHus?

A. Tuneprammarno6ynunemus. b. Camxenue conepxkanust NH2 —CO —NH:2 B kpoBw.

B. Hamnuue 8 moue CHz —CH (OH) — CH2, —COOH. I'. CHmxeH#ue yaenpbHOro Beca MOYH.

J1. CHIKeHue coaepKaHusl aMMHOKHCIIOT B KPOBH.
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2.4. TlogpocTKy, JUIUTEIBHO CTPAIAIOLIEMY THIIOTJIMKEMHEH, BBEJIN TJIFOKAaroH U He MOIY4YUIIU
OTBETHOH peakiuu Ha ropMoH. MccienoBanue TKaHU TEYEHU, B3SATOW MPH OMOINCHUU, BBISIBUIO Jie-
dexT pepmenta. HazoBute 3TOT hepMeHT:

A. I'mroko30-6-docdarnerunporenasa. b. I'ekcoknnaza. B. ®ocdorekconzomepasa.

I'. ®ocdormokomyraza. JI. ['mroko3o0-6-docdarasa.

2.5. Y pebenka 2-ro roja KM3HHU, CTPAJAIONIET0 MBIIIEYHON CIa00CThIO, OOHAPYKHIU YBEIH-
YEHHYIO [€YeHb U HU3KUU ypOBEHb IJIIOKO3bI B KPOBHM Haroluak. [locie BBeneHUs IUIIOKaroHa ru-
MePrIMKeMuUsl He BO3HUKAET. VccriejoBanne TKaH! TeUeHU, B3ATOM TpU OMOIICHH, BBISBUIIO Je(EKT
dbepmenTa. HazoBute 3TOT hepMeEHT:

A. a-Amunaza. b. Jlakratneruaporenasa. B. ['mukorendochopunasa.

3aoanue 3. Ilpu 3a6oneBaHUU caXxapHbIM AMA0ETOM HapYyIIAE€TCs YCBOCHUE TIIFOKO3bI TKAaHSIMU
U yCcWiIMBaeTcs pacnaj mununoB. B pesynsrate aedpunura LYK Hapymaercs GyHKIIMOHHpOBaHUE
ITK u u36siTok Mosekyn aneTmi-KoA ucnonbp3yercs Ha CHHTE3 alleTOHOBBIX Tell.

4.1. B xuHUKY JOCTaBjieHa OOJIbHAS C CaXapHBIM JAUA0ETOM B MPEKOMATO3HOM COCTOSHUU
KETOAII0THYECKOr0 TUMA. Y BEJINYEHUE COJEP>KaHUs KaKOro MeTaboIuTa K STOMY MPUBENO?

A. Manonara. b. Okcanoanerara. B. a-Kerornyrapara. I'. Aueroanerara. [I. Acnaprara.

Hpa6uﬂbHOCWZb pemeHuﬁ npoeepbme, conocmasue ux ¢ omeemdamu.

IIpoBepbTe cBOM 3HAHMA (CAMOKOHTPOJIb YCBOCHUS TEMbI)

3a0anue 1. Mononoll mNalMEHT, CTPAfAIOIIMKA HMHCYJIMH3aBUCUMBIM aualbeToM, coOIoaal
pexkomeHnanuu Bpada. bosbHOI xoporio ceds uyBcTBOBa. OHAKO IPU ONPEIESICHUH YPOBHS TJIFOKO3BI
B KpoBM y Hero ObUia oOOHapykeHa BbIpakeHHas rumnepriavkemust (15 mmonw/m). Copepxanue
[JIMKO3IIMPOBaHHOTO remorsioonHa HbA . coctasiio 6,5%. Hackonbko KOMIIEHCUPOBaHO 3a00JieBaHUE?

Kommenmapuu. HecMoTpsi Ha BBICOKHI ypOBEHb TJIFOKO3bI cojiepxkanue HDA. y GosbHOro
OBLTIO HOPMAJIBHBIM, T. €. 32 MPOMIEIINE HECKOIBKO HeJleNb JIedyeHne auadera Obu10 () (HEeKTHBHBIM.
Hannune runeprimkeMun, Kak y/1ajaoch BBIICHUTB NpH Oosiee MoApoOHOM aHaMHe3e, 00bICHSIOCh
OOMJIBHBIM 3aCTOJILEM HAaKaHYHE.

3a0anue 2. llpum aHanmu3e Moud y OOJBHOrO OOHapyKe€Ha BbIPAXKEHHAs TIIIIOKO3YpHsL.
BcromHUTE, WeMy paBeH IMOYEYHBIA IMOPOT Ul TIIFOKO3Bl. YKAXKUTE YPOBEHb TIIMKEMHH, TPU
KOTOPOM IJII0KO03a OyJIeT SKCKPETUPOBATHCS B MOUY:

A. 6 mmonb/n. b, 10 Mmmons/m. B. 15 mmonb/m. I'. 40 mmonb/m.

3aoanue 3. Boibepute NpuUKHy, O KOTOPOH TIIIOKO3YpHUSI MOXKET OTMeUaThcs y OOIBHOTO ¢
HOPMOTJIMKEMHEN:

A. Crpecc. b. I'onon. B. 3aboneBanus movex. I'. TupeoTokcukos.

3aoanue 4. Ilpu obcrnenoBaHuu NpeacTaBUTENeN appUKaHCKOro MJIEMEHU MUIMeeB OOHapy-
KHUJIM HapyIIeHUe CHHTe3a B MeueHHu Oenka — comartomenuHa C. B peanuzanuy OHOIOrHUECKOTO
JENCTBUS KAKOTO TOPMOHA y4acTBYET ATOT OeoK?

A. Comarorponuna.  b. [Iponaktuna. B. Comaronubepuna.

I'. Comarocrarnna. J1. JIrorponuHa.

3aoanue 5. ®ochopunpoBaTbcsi B pelENTOpax FrOPMOHOB MOTYT aMHHOKHUCIIOTHI, COJIEpKa-
ne OH-rpynnel. Ha3oBuTe knHa3y, KOTOpPOM HE CyIECTBYET:

A. Tupo3unkuHa3za. b. Penenrop uncynuHa.
B. Cepun-TpeoHnHKHMHA3A. I'. Tup/cep/Tpe-kunasa.
J1. Peuenrop comarorpornuHa. E. Tup/Ban-kunasza.

OTBeThI K pelIeHNI0 3aJaHN I

Jna camonposepku ucxoonozo ypoeus 3nanuii: 1 —1T'.

Jlna camocmoamenvnou pabomoi:

11-A;12-A;13-A;14-];15-T.

21-B;22-A;23-B;24-]11,25-B.3.1-T;.
JladopaTopHas padora (60 MuHYT)
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HNHcTpyKuus K NPaKTHYeCKOMY 3aHATHIO

H3yuenue yene6o0n020 00mena memooom Hazpy3Ku 2i0K0301

JU1s AMarHOCTHKM caxapHOro nuadeTa M HEKOTOPbIX MATOJIOIMYECKMX COCTOSHUH (HeqocTa-
TOYHOCTh (DYHKIIMM TEUEHH U TOYEK, HEKOTOPBIE SHAOKPHHHBIE 3a00JIeBaHUsl, HOBOOOPa30BaHUS
MO3ra, MOJKETyJOUYHOM KeJle3bl U HAaJIOYEYHUKOB, THIIOBUTAMUHO3 B1, HEKOTOpBIE HACIEICTBEH-
HbIe a)epMEHTO3bI) B)KHO MMETh MPEACTABICHUE O COCTOSHUH YIJIIEBOAHOTO OOMEHa y OOJBHBIX,
OJTHUM M3 IOKa3aTeJed KOTOpOro SIBJISETCS YPOBEHb INIIOKO3bl B KPOBU. B HOpMe KOHLIEHTpaius
TJIIOKO3bI B KPOBH B3POCIIOTO YeJoBeKa cocraBisieT 3,9—-6,1 Mmon/i.

IlepopanbHblil TECT HA TOJIEPAHTHOCTb K IVIFOKO3€ (HAarpy3Ka IJIFOKO30M) MO3BOJISET BbISIBUTH
IIATOJIOTHIO B TEX CIIydyasiX, KOI'/la UCCIEAOBAHNUE COJAEPYKAHUS IJIFOKO3bl B KPOBU HATOILAK HE MO3-
BOJISIET BBIIBUTH HApYIIEHUs1 OOMEHA BEIIECTB.

Ilokazanusa 0na npoeedenus mecma Ha MOAEPAHMHOCHb K 2T1I0K03€

* HeonHo3HauHBIE PE3yJIbTaThl OJJHOKPATHBIX aHAJIM30B KPOBU HATOIIAK.

= [moKo3ypus: MaHKpeaTndeckas U BHEMAHKpeaTHdeckas (mepBasi CBsA3aHA C HEJAOCTATKOM
CEKpEeLUN UM HEJOCTaTOYHOCThIO CAMOr0 MHCYJIMHA; BHEMAHKpeaTHuecKas INIIOKO3ypHUs pa3BHUBa-
€TCsl U NOPaKEHUU JPYTUX OpraHoB BHyTpeHHel cexpeuuu, [IHC, mpu aMonrioHanbsHOM cTpecce,
3a00JIeBaHUAX MTOYEK, IIEYCHH, N30OBITKE YIIEBOJOB B AUETE, IPU OEPEMEHHOCTH).

* KiuHnueckue npu3HaKU caxapHOro Auadera WM ero OCJI0KHEHUN NpU HOPMaJIbHOM KOH-
LIEHTPAIMH TJIFOKO3bI KPOBU HATOIAK (CKPBIThIC GOpMBI TrabeTa).

IIposedenue nacpysxku. YTpoM HaTOIIAaK y OOIBHOTO OepyT KpOBb M3 Majblia Ul ONpEeTICHUS
COJIepKaHMsI TIFOKO3BI, 110CJIE Yero eMy JaroT BeUTh 200 M1 pacTBOpa INIF0K03bI (M3 pacuera 1 T riro-
KO3bI Ha | Kr Macchl Tea) B TeueHHue 5 MuH. 3areM 4epe3 Kaxkabie 30 MuH y OOJIBHOTO CHOBa OepyT
KpOBb U3 Nnanbla (B mpeaenax 2,5-3 4), u pe3ysbTaThl ONpeeseHus COAEepKaHus INIOKO3bI B 3TUX M1PO-
0ax MCIONB3YIOT JUISA MMOCTPOSHUS TIIMKEMHYECKUX KPHUBBIX, OTKJIA/IbIBAs HA BEPTUKAIBHOM OCH 3Haue-
HHE KOHLIEHTPALMHU TJIFOKO3bI B KKI0M IpoOe, a Ha TOPU30HTATBHON — BpeMs (MUH WM 4).

Xoo pabomwi. B ipobax mis anamuza Ne 1-6 ompenenure copepkaHue TIOKo3bl (cM. WH-
CTPYKIMIO K IpakThdeckomy 3aHsaTHIO Ne 11 «Ompenenenue riroko3sl B KpOBH (pepMEHTATUBHBIM
MeToAoM»). B mpobupke Ne 1 — chIBOpOTKa KpOBH, B3STOH HATOIIAK, B MpoOupkax Ne 2—6 — B3s-
TOU yepe3 kaxzaple 30 MUHYT IOCJIEe HArpy3KHU IUIt0K030i. Ha oCHOBaHMM MOTy4eHHBIX JaHHBIX IO-
cTpoiiTe KpuByto. [IpoaHanu3upyiTe rMMKEMUYECKYIO KPUBYIO, 3AITAIINTE BBIBO/IBI.

=—— HOpMa —= nualet
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I'mukeMuyeckne KpuBbIe U OJHOKPATHON Harpy3Ke TIIFOKO30M B HOpME
U IIPU HEKOTOPBIX MATOJIOTUYECKUX COCTOSHUIX
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Kpurepun BO3 1151 mocTaHOBKH IMArHo3a «caxapubiid nuader» u HTT

Benozunas HeJbHas KPOBb,
Juarsos Bpems B3THSI KPOBH
MMOJIb/JI
Caxapnblit Haromak >6,7
nuader 2 9 11ocIie Harpy3Ku >10,0
TJIFOKO301
HTT Haromak <6,7
2 4 rocine Harpy3Ku 6,7-10,0
TJIFOKO30H

Knunuxo-ouacnocmuueckoe 3uaueHue oyeHku 2iuKemudeckux kpusvix. B nopme mocne
Harpy3Kky KOHLIEHTpalus IIIOKO3bl B KPOBH BO3pacTaeT B TeueHue nepBoro yaca Ha 50-80 %, yepes 2
yaca ee ypOBEHb CHM)KaeTcs (4acTO HMKE MCXOTHOr0), a yepe3 2,5—3 yaca OH BO3BpALIAETCs K UCXO/I-
HOMYy. B ciyuasix Hapymenus ronepanTHocTH K rimtokose (HTT') snaunrensaoe (1o 10,0 mmods/ 1) mo-
BBILIICHNE KOHIIEHTPAIIMHU TITIOKO3bI MIOCIIe Harpy3KH coxpaHseTcs 6osnee 3 4.

TI'nuxkemuueckue Kpuevle y 0emeil umerlom maxoil Hece XapaKmep, Ymo u y 63pocjivlx, ¢ mem
UMb OmaAuYUeM, YMmo noGblUIeHUEe KOHYEHMPAyuu 210K03bl 8 KPOGU y Oemell MeHbuiee.

VY donvnvix ¢ pasnvimu hopmamu ouabema HapacTaHUE IIIMKEMUYECKONW KPUBOM MPOUCXO-
JTUT MeJUICHHee, gocturas yepe3 60—150 MUH 3HaYNTENBHOM BeMUMHBI (OoJiee yem B 1,8 pasa mpe-
BBIIIIAs] KCXOHOE 3HAUYCHHE), B OOJIBIIMHCTBE CIIy4aeB OTMEUaeTcs TIIIOKo3ypus. Uem Tspkernee 3a-
OoseBaHHe, TEM MO3KE JOCTUTAeTCs MAaKCHMYM TJIMKEMUU U TeM OH Bbille. [loHmkeHue KpuBoit
MIPOUCXOAUT OYEHb MEJJICHHO, Yallle OHO pacTAruBaercs Ha 3—4 u.

3abonesanuam wgumoBUOHOIU dHceneszpl, CBA3aHHBIM C €€ TUnepyHKIUeH, CBOWCTBEHHBI
JIMKEMUYECKHE KPUBBIE C O0Jiee OBICTPHIM, YEM B HOPME, MOBEMOM, YTO, BO3MOXKHO, BBI3BaHO 00-
Jiee MHTCHCUBHBIM OOMEHOM BEIIECTB M BO30YXIACHHEM CHMIIATUYECKOTO OTJAeNia BereTaTMBHOU
HEpPBHOU CUCTEMBI.

J111s GONBHBIX C adeHomoit ocmpoekos Jlanzepeanca, 2unomupeo3om (Muxceoemoit), 60.1e3-
Hb10 AOOUCOoHa XapaKTEepPeH HU3KUI UCXOIHBIM ypOBEHb KPUBOM U HU3Kasl €€ BEPILNHA.

Pesynbrathl: Ecrans. =

0 MmuH 30Mur ¢ 60 vua 90 mun 120 Mmun 150 MmuH

IMamuenr 1  Eopn.

C TJIFOKO3BI
(MMOITB/IT)
IMauuenr 2 Eon.

C TIIFOKO3BI
(MMOIIB/1T)
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BriBoxa:

Iloonuce npenodasamens:

26. TEMA: BUOXUMHUS TOPMOHOB. OCOBEHHOCTH BUOJIOTUYECKOI'O
JEUCTBUA TOPMOHOB. U3YYEHUE BJIUAHUA TOPMOHOB HA
YPOBEHD I'VIIOKO3bI B KPOBH

AKTYaJIbHOCTbH T€MbI

JKenespl BHYTpeHHEH CEKpEeLUU NPOAYLUPYIOT U BBIIEIAIOT TOPMOHBI B KPOBb, OKa3bIBas
BIIUSTHUE Ha META0OJIU3M HE TOJIBKO OTAENIbHBIX OPIaHOB U CUCTEM, HO M BCETO OPraHU3Ma B LIEJIOM.
3Hanue MOJICKYJIAPHBIX MCXAaHU3MOB BJIMAHHA T'OPMOHOB Ha O6M€H BCIICCTB B HOPMC U IIPH IIATO-
JIOTUU BaXHO ISl TOHUMAHUS PETYISATOPHOM POJIM SHIOKPUHHOM CHCTEMbI B KOHHTPOJIE OCHOBHBIX
IIPOLIECCOB KU3HEIEATEIBHOCTH.

Iean 3anaTHA

3akpenuTh 3HAHUS O XUMHUYECKOM CTPOCHMHM U MEXaHU3Max JCHCTBUS TOPMOHOB MPU yya-
CTHH BHYTPUKJIETOCHBIX perenTopoB. M3yunTh Mx OHMOIOTMYECKYI0 POJib B HOPME U MPH SHIOKPUH-
HOM ITaTOJIOTHH. .

TpeGoBanusi K HCX0AHOMY YPOBHIO 3HAHM I

TpeGoBanust Te k€, 4YTO U K NpeAbIAYIIEMY 3aHATHIO. J[OMOJIHUTENBFHO HY)KHO BCIOMHHUTD U3
Kypca OMOOpPraHMYEeCKON XUMHUH CTPOEHHE U (PU3UKO-XMMHYECKHE CBOWCTBA XOJIECTEPOIIA, a TAKKE
U3 Kypca OMOJIOrHYeCKOW XMMUU META00JIM3M X0JIeCTepoia B KJIIETKE M OpraHu3Me.

JlJ1s1 NPOBEPKHU MCXOAHOI0 YPOBHS 3HAHMH BBINOJHHUTE CJICAYIOLIee 3aJaHHue:

3aoanue 1. B xaxoii (hopme X0JeCTepOs TPAHCIOPTUPYETCS B TieprudepuuecKie TKaH! ?
A JIIIOHIIL.  b. Xunomukponsr.  B. JIIIBIL I'. JIITHIT . CBoGOHO MEpPEeHOCUT-
Csl KPOBBIO..

Hpa@uﬂbHOCmb PeUuleHusl nposepobmne, COnocmasue €co ¢ Omeeniom.

Bonpocs! nuist 06cyxneHust

1. BHYTpHUKJIETOYHBIE PELENITOPHI, OCOOEHHOCTU CTPOSHMSI U MEXaHU3M Mepeaaun CUTHaJA.

2. TUPOKCMH ¥ TpPUHOATHPOHUH: XHUMHUYECKOE CTPOEHHE, IPEAIIECTBEHHUK CHHTEe3a,
THUPEOIJIOOYNIHH, TUIl PELEeNnTopa B TKAHU-MUIIEHH, peanu3anus 3¢deKTa TUPEOUIHbIX TOPMOHOB
Ha ypoBHE KJIeTKU. Ponb mepokcuaassl u Aeionaszsl B Metabosin3mMe ropMoHoB. Ilposiienue rurmo-
U TUNIEPTUPEOUIU3MA.

3. T'opMOHBI KOpBI HAMOYEYHUKOB: XMMUYECKOE CTPOEHUE, MPE/IIECTBEHHUK CHHTE3a, THII
perienTopa B TKaHU-MUIIEHH, peanu3auus 3¢ ¢deKra TIIIOKOKOPTUKOUIOB 1 MUHEPATIOKOPTUKOUIOB
Ha ypoBHe kieTku. Cunapom Kymunra. «bponsoBas 6one3nb». Hecaxaphuslii auader.

4. TlonoBble TOPMOHBI: XHMHUYECKOE CTPOEHHE, MPENUIECTBEHHUK CHHTE3a, peau3alus
s deKxTa SCTPOreHOB, MPOTECTEPOHA M MYKCKHX IIOJIOBBIX TOPMOHOB HAa YpPOBHE KIIETKH.
W30nITouHas u HEAOCTAaTOYHAA CCKPEUUS ITOJTOBBIX TOPMOHOB.
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JluTeparypa 1j1sl MOATOTOBKH
OcHoBHAas

1. Buonoeuueckas xumus / B. K. Kyxta [u ap.]. Mocksa : bunom ; Munck : Acap, 2008. C. 468-475; 488—
499; 502-514.

2. Buonoeuueckas xumus / A. J1. Taranosud [u ap.]. Munck : Bein. mik., 2013. C. 281-282; 299-304; 308-317.
3. Koncnexm nexuui.

JonoaHurenbHast
1. Cmpoes, E. A. buonornueckast xumus / E. A. Ctpoes. Mocksa : Beim. mik., 1986. C. 370-412.
2. Mapwann, B. Knuanaeckas onoxumust / B. Mapmamn. Cankr-IlerepOypr, 2002. 380 c.

3. Pyxosoocmeo 1o KimHWYecKO# »HmokpuHonoruu / mon pea. H. T. Crapkosoii. Cankr-IlerepOypr, 1996.
C. 15-486.

4. Charles, G. D. Brook. Essential Endocrinology / Charles G. D. Brook, Nicholas J. Marshall. 2001, Black-
well Science (Oxford). P. 1-164.

3aaHus 1J151 CAMOCTOATEIbHON padoThl

3aodanue 1. B xakux xee3ax CHHTE3UPYIOTCS CTEPOUIHBIC TOPMOHBI?
A. Kopa Haano4euyHuKoB I'. Suunuku
b. Slnukn JI. Mo3roBoe BEIIECTBO HAAIIOUYECYHHUKOB
B. IlutoBuanas xenes3a

3aoanue 2. Kakue TOpMOHBI CHHTE3UPYIOTCA U3 XoJiecTepoia’?

A. Dctpaauon B. Kopruzon . Kansuutpuon
b. Tecroctepon I'. IIporectepon

3aoanue 3. Ilpu HEenocTaTKe TUPOKCUHA Y JI€TEH pa3BUBAETCS:

A. Mukcenema I'. Tupeotokcrnkos

b. Kpetnausm . Axpomeranus

B. Cungpom Nuenko-Kymnnra
3aoanue 4. loncoaeprxainiye ropMOHBI IIUTOBUIHON KeJe3bl IEUCTBYIOT Yepe3 PeIenTOPHI:

A. BHYTPHUKJIETOUHBIE SIICPHBIE B. 7-TMC

b. BHYTpUKIIETOUHBIEC IUTOIUIA3MATUYECKHE I'. 1I-TMC

3aoanue 5. B Mplax riilOKOKOPTUKONU/IBI OKAa3bIBAIOT CIEAYIOIIEE IeHCTBHE:

A. aKTHUBUPYIOT IIPOTEOIIN3 B. unruOupyrot nunonaus

b. akTHBHpPYIOT INIFOKOHEOTEHES I'. akTUBHUPYIOT CUHTE3 INIMKOT€HA

HpLIGMJleOCmb peweﬂuﬁ npoeepbsnie, conocmaesue ux ¢ omeemamul.

IIpoBepbTe cBOM 3HAHMA (CAMOKOHTPOJIb YCBOCHUS TEMbI)

3aoanue 1. Beibepute ropMOH, KOTOPBII CTUMYJIMPYET CUHTE3 PELEenTOpoB K ano-B-1007?
A.Dctpuon  b. I[Iponaktun B. ®omntponun 1. Ilporecrepon I".Oxcuronun

3aoanue 2. CuHTE3 KakuX TOPMOHOB HapyllaeTcss MpHu 0oje3Hu AmaucoHa («OpoH30BOI»
6omne3nn)?

A AngporesoB b. OctporeHos B. I'mrokoKOpTUKOU10B

I'. MuHepanoKOpTUKOUIOB . KarexonaMuHOB

3aoanue 3. Beibepure 3¢ (HeKThl TTIOKOKOPTHUKOUIOB:

A. AKTHBaIUA JTUIIONINA3A

b. IToBbIlIEHNE YPOBHS IIIOKO3bI B KPOBU

B. Anabonnueckuii — B MeYeHH, KATAOOINUYECKUA — B MBIIIIAX

I'. IlonaBnenue BocnajaeHs: U CUHTE3a aHTUTEN

J1. YMeHblIeHre TPOHNULIAEMOCTH KJIETOYHBIX MEMOpaH

3aoanue 4. Beibepute MeTabonuuecKkrue U3MEHEHUs, XapaKTepHbIE I THUIIEPTUPEO03a:

A. Ctumynupyercs JUIOJINA3

b. Ctumynupyercs nunoreses

B. Pazo6maercs TkaHEBOE JIbIXaHUE U OKUCIUTENbHOE (hochopuarnpoBaHue

I'. CtumynupyeTtcst pacnaj OelKoB

. AKTUBHpYETCA CUHTE3 IIIMKOTeHa
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3aoanue 6. Yxaxute 3¢heKThI, XapaKTEpHBIC I TSHCTBHS KOPTU30JIa:
A. Crumynupyer MOOMIU3AIUIO TIIMKOT€HA B TICYCHU

b. CtumynupyeT riIroKOHEOreHe3

B. Ctumynupyer CUHTE3 )KUPOB U3 YIIIEBO/IOB

I'. Crumynupyet MOOUIM3AIMIO TVIMKOT€HA B MBIIIIIAX

. Ctumynupyer pacmaj 6eITKOB B MBIIIITAX

3aoanue 7. BHyTpusiepHbIe PELIENITOPb OOHAPYKEHBI IS

A. AnpenanuHa. b. TpuiionTupoHuHa. B. MenaronuHa.
I'. 'opmona pocta. . Ceporonuna.

OTBeTHI K pelieHUuI0 3aJaHuil

Jlna camonpoeepKku ucxo0Ho20 ypoeHs 3HAHUIL:
1-T.

Jlna camocmoamenvhou pabomuol:
1-ABTI;2-ABBI;3-b;4-A;5-A.

JlabopaTopnasi pa6ora (60 MuHyT)
HNHCcTpyKIUS K NPAKTHYECKOMY 3aHITHIO

H3yuenue enuanus 20pMoH0o6 Ha codepircanue 2i0Ko3bl 8 Kposu

Jlnist ©3y4eHus: BIMSHUS TOPMOHOB HA YPOBEHb TJIFOKO3bI B KPOBH IPEIUIAraroTCsi TPHU MPOOBI
KpoBH (onbITHBIE). OflHAa U3 HUX B35Ta JO BBEJCHUS IT'OPMOHOB, JIpyras — IIOCJI€ BBEACHUS MHCY-
JIMHA, & TPEThsI — IIOCJIC BBEICHUS aJpECHAIMHA.

1. Onpenenure conepKaHue TIIIOKO3bI B KAXKIOM U3 MPOO.

2. Ha ocHOBaHMU MOJy4E€HHBIX PE3YJIHTATOB CAEIalTe BBIBOJI, Kakas M3 MPOO COOTBETCTBYET
IIPUBEJICHHBIM BBIILIE COCTOSHUSM.

OrmpenienieHre KOHIICHTPAIMU TIIFOKO3bI B MPOOAX MPOBOIAT (pepMEeHTATUBHBIM (TJTI0K0300K-
CHIA3HBIM) MeTOAOM. [lapaienbHO CTaBAT ONBITHBIE U CTAHIAPTHYIO MPOOHI.

Xoo onpedenenus: cm.3ansTie Ne 11. KoHTposbHY0 poOy MOXHO FOTOBUTH OJJHY Ha TPYIIITY.

Pacuer KOHICHTpAIUH I'NTFOKO3bI 11O Q)opMyne:

Con (MMonb/1)= Eon * Cer (5,55 MMomb/m1) / Eer

Pe3yabTarsl:

[Ipo6a Onrtrueckast INIOTHOCTh KoHuenTpanus riroko3sl
(E) (MMoJTB/ 1)

1

2

3

Crangapr

BeiBOI:

Iloonucv npenooasamensi:
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27. TEMA: BUOXUMMS MIEYEHU. ITPOBbI KOJJIOUJI0YCTONYNBOCTH.
KOJVIMMECTBEHHOE OIIPEJAEJIEHUE BUWIJINPYBUHA B CBIBOPOTKE
KPOBH

AKTYaJIbHOCTbH T€MbI

[ledenp urpaer HLEHTPAJIbHYIO POJIb B MPOMEKYTOUHOM oOMeHe BemiecTB. OCOOEHHOCTH
(epMEHTAaTUBHOTO ammapaTa MeYeHH W ee aHATOMHUYECKUX CBSI3ed C JPYTMMH OpraHamH JaroT
BO3MOKHOCTh TI€UYEHU y4YacTBOBATh B PETYJSAIMH MPAKTHYECKH BCEX BUIOB OOMEHa BEILECTB U
MOJA/IEPKUBATH MOCTOSTHCTBO KOHUEHTPALMU B KPOBU MHOTUX KU3HEHHO BaXKHBIX COCAMHEHUM.

[leyenp — OosbIIasg «IPOMEXKYTOUHAS CTAHLMS» MEXKIY MOPTAIBHBIM M OOIIMM Kpyramu
KpoBooOpanieHusi opranuzmMa. Kak mpaBuio, Bce BeIeCTBa, BCACHIBAIOIIUECS U3 KUIIEYHHUKA, MPO-
XOZAT 4yepe3 neueHb. OYHKIUHN MeYeHN 00YCIIOBIHMBAIOT €€ CBOCOOPa3HbI «OMOXMMUYECKUN allb-
TPYU3M»: MHOTHE ITPOUCXOISIINE B HEH MPOLIECChl 00ECIIEYNBAIOT CUHTE3 PA3IMUHbIX BEIIECTB IS
JAPYTUX OPTaHOB, a TAKKE Ha 3alIUTY 3THX OPraHOB OT 00pa3ylomuXxcs B HUX (MM MOCTYMAIOLINX
W3BHE) TOKCUYECKUX COCTUHEHUI.

B cocraB oprana Bxomsr kietku Kymndepa, npuaumaronue ygactue B ¢aromurose. [ledeHb
BBIJIETISICT KeJl4b, HEOOXOUMYIO I TIepeBapUBaHUs KUpa. 3HAYUTEIbHYIO POJIb UTPAET MEYCHb B
mporeccax CBEPTHIBAHUU KPOBH, T. K. CHHTE3UPYET OCNKHU-KOMIIOHEHTHI CBEPTHIBAIOIICH W aH-
THUCBEPTHIBAIOIIECH CUCTEM KPOBH.

B neyenu nenoHupyroTcs Kene3o, Meib U BUTaMUH Bi2, HE0OX0AMMBIE ISl 3PUTPONO33A.
[IponomkuTenbHOCTh KU3HU 3pUTpouuToB coctaBisier 110-120 aueit. Ilocne 3Toro onu paspy-
IAI0TCSL ¢ OCBOOOKICHNEM reMoriioonHa. B medenu, ceneseHke, KOCTHOM MO3Te reMoryioOnH pac-
nagaercsa ¢ obpazoBanueM OmnupyOuHa. JlanpHelnas cynp0a JKeIUyHbIX MUTMEHTOB (Oumupyouna)
CBsI3aHa C UX METAa0OIM3MOM B MEYCHU U B KuleyHuke. Onpenenenue B KIMHUKE COJepKaHUs 00-
uiero OmupyOuHa, ero Gppakiuii ¥ MPOAYKTOB UX JErpaJallid UMeeT BaxxHoe 3HaueHue B nudde-
PEHLUAIBHON JUATHOCTUKE KENTYX PA3IIMYHON ITHOJIOTHH.

Craenyer OTMETUTh 3HAYUTENBbHYIO BapHaOeIbHOCTh XMMUYECKOTO COCTaBa MEYEHH, KOTOPBIN
3aBUCUT OT XapakTepa NUTaHMs, COCTOSAHHMA oOMeHa BemiecTB. (OCOOEHHO CyYIIECTBEHHbIE
U3MEHEHHMsI B COOTHOUIEHWU OT/AEIbHBIX KOMIIOHEHTOB HAOJIOMAIOTCS TMpPH TOJOAAHUU U
MaTOJIOTUYECKUX ITpoLieccaxX, HapUMep, )KUPOBOI HHPMIbTpALMK [T€YEHH, TTIMKOT€HO3aX U JIp.

B cBs13u ¢ BBINIEHU3/I0KEHHBIM MTOHATHA HEOOXOMMOCTh IPAaBUIbHOM OLIEHKH (PYHKIIMOHAIb-
HOTO COCTOSIHUS NMEYEHU C MCIOJIb30BAHUEM Pa3IMYHBIX OMOXMMHUYECKHUX TECTOB, MO3BOJISIOIINX
YCTaHOBUTH (akT 3a00JIeBaHMSI U OTCIIEKHUBATH €r0 TEUCHHUE.

ean 3ansaTUs

Hayuntbcs npuMeHSTh 3HaHUS O TOMEOCTaTUYECKON U MHTErpupyroleil poju rneyeHu B o0-
MEHE YIJIeBOOB, JUMHUI0OB U aMUHOKHUCIOT AJs1 OOBSICHEHUS MEXaHW3MOB HapylleHuil oOMeHa Be-
IIECTB MpH OOJIE3HX MEUEHH U JKeMYHBIX MyTeld. HayunThes ncnonb30BaTh 3HaHUS O MyTAX MpeBpa-
IIEHUS B [I€YEHU KCEHOOMOTHKOB JJIsl TIOHUMaHUsI OMOXUMHUYECKUX acleKTOB (papMaKoJIOrHH U TOK-
CUKOJIOTHH.

TpedoBanus K HCXOAHOMY YPOBHIO 3HAHMH

na nonnozco yceoenus memvi HeOOXOOUMO NOBMOPUMD U3

— anamomuu, 2UCMONO2UU, YU3UOI02UN:

* 0COOEHHOCTHU CTPOECHHMSI U MUKPOCTPYKTYpBI IICUEHU;

* (YHKUUU NEYCHH;

*  aHATOMO-(PU3HOJIOTMYECKHE B3aUMOOTHOILIECHUS MEX1Y MEUYEHbI0, Key10UHO-KUILIEYHBIM
TPaKTOM U BOPOTHOH BEHOM;

—  0u00pcaHUYEeCKOU XUMUU'

* OCHOBHBIE pEaKIUU BBEACHMS (DYHKIMOHAJIBHBIX TPYII B MOJEKYJIbl XMMHYECKHX Be-

IIECTB C LEJbIO MOBBIIICHUS UX THAPOPHIEHBIX CBOMCTB.
— OuonocuuecKol xumuu

* MerabonMYecKue MyTH OOMEHa YTJIeBOJOB, JIMMMHAOB U OEJIKOB, 3aHITHE 8 HACTOSIIETO

PYKOBOJICTBA.
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JlJ1s1 IpoBepKYU UCXOAHOT0 YPOBHS 3HAHMI BBINOJHUTE CJeYIONIUe 3aIaHus:

3a0anue 1. Ilpu n3ydeHUN MHUKpoOIpenapaTa NeueHH CTYACHTaM JaHO 3aJaHHue 3apUCOBATh
CTPYKTYpPHYIO MOP(OJIOTUYECKYIO €IMHHUILY T€YEHH — alIUHYC.

1.1. BeiGepure (HhyHKIIMIO, KOTOPYIO BBIOJHSIOT 3JIEMEHTHI ATOH MOP(OIOTHUECKON eIUHMY-
bl — kietku Kyndepa:

A. Cunrernueckas. b. BeigenurenpHast. B. O6e3BpexuBaromasi.

1.2. Kakyro posb urpaet npocrpanctso Juce?

A. YyacTByeT B TPaHCIOPTE BEHIECTB MEXIY KPOBBIO CHHYCOHMJIOB U MapEeHXHMMATO3HBIMH
KJIETKaMHU.

b. ABnsercs nemno xenuu.

B. YyactByeT B TpaHCIOpTE BEILLIECTB MEXK/1Y apTepUOIaMy, BEHYIaMH U IICHTPAIILHON BEHOM.

3a0anue 2. MeTooOM «MEYEHBIX aTOMOB» ObUla 3aUKCHUpOBaHA HSHTEPOreINaTHYecKas
HUPKYISALIUS KETIHBIX KUCIOT. [1o KakuM KpOBEHOCHBIM COCYJaM MPOUCXOAUT BO3BpAT JKEITUHBIX
KHCJIOT U3 KHIIEYHUKA K TeNaTOUTaM B IPOIIECCE 3TOW MUPKYIIALUU?

A. Tlo ueHTpanbHOM BeHE NIEUYEHHU. b. ITo BOpOTHOI1 BeHE MEYCHH.

B. Ilo amxuel nonoit Bene neyenu. . [lo neyeHouHoOM apTepuu.

3aoanue 3. Ha nabopaTopHOM MpPaKTHKyME CTYJEHTHI MOJYYMIIN 3a/laHUE CPABHHUTH PACTBO-
PUMOCTD Pa3UYHBIX BeulecTB B Boje. CpaBHUB Pe3yNbTaThl UCCIEAOBAHUS, CTYACHTHI YOCIUIHCD,
YTO BBEJICHHUE HEKOTOPHIX (PYHKIIMOHAIBHBIX TPYIII MOBHIMIACT THAPOPMILHOCTH MOJICKYJI OPTaHHU-
YECKHUX COCIMHEHHIA.

3.1. Kakue QyHKUMOHANbHBIE TPYHIBl MOTYT O0ECIEUYUTHh THAPOQPHIbHBIE CBONCTBA ITUX
MOJIeKYI1?
A. M3onponuneueie. b. Aucynspuansie. B. ['uapokcunbhbie. I'. KapbokcunpHheie.

3.2. Ha3zoBuTe XMMHYECKHE DPEAKIMH, B PE3YJIbTaTE€ KOTOPHIX B MOJEKYJbl OPraHMYECKUX
COEIMHEHMUI MOT'YT ObITh BBE/ICHBI YKa3aHHbBIE BhIIIE (PYHKIIMOHATIbHBIE TPYIIIHI.

A. I'mapokcunpoBaHue. b. KapGokcunupoBanue.

B. [IlezamunupoBanue. I'. HutpoBanue.

Hpa@uﬂbHOCWlb pemeHuﬁ npoeepbnie, conocmaesue ux ¢ omeemamu

Bonpocs! nuis1 00cyxneHust

1. OcHoBHBIE PYHKIIMHM U XMMHUYECKUN COCTAB MEYECHH.

2. Ponb nmeyeHu B oOMEHE yIJI€BOIOB, JIUIHIOB, OEIIKOB.

3. Ob6e3BpexxuBaromiasi GyHKIUS MMEYCHN, MEXaHU3MBI: (3allIUTHBIC CHHTE3bI, allFJINPOBAHHE,
MHUKPOCOMHO€E OKHUCIIEHHE, KOHBIOTAIINsA).

4. Poinb meueHu B TUrMeHTHOM oOMeHe. CuHTe3 U pacnaja reMoriioonHa (cxemsl). OOMeH Ou-
nupyOuHa B HopMe U narosioruu. [lopdupun, sxentyxu (remoiauTuyeckas, 00TypaloHHas, mapeH-
XUMAaTo3HasA) U X AuddepeHunaibHas 1MarHocTHKa.

5. buoxumuueckue MeTo/Ibl AMArHOCTUKH HapyIIEeHUH (QyHKIIMNA eUeHH.

Jluteparypa 1Jisi HOATOTOBKH
OcHoBHasn

1. bBuonocuueckas xumus / B. K. Kyxra [u np.]. Mocksa : bunom ; Munck : Acap, 2008. C. 301-306, 607-612,
661-676.

2. bBuonoeuueckas xumusi / A. J1. Taranosud [u 1ip.]. Munck : Bei. mik., 2013. C. 321-331, 403-429.

3. Koncnexm nexumii.

JononnureasHasi

1. Mapwann, B./[»c. Knuandeckas Ouwoxumus / B.Jx. Mapmamt. Mocksa, Cankr-IlerepOypr : BUHOM-
Hesckuit {uanext, 1999. 368 c.

2. Buoxumus yenoseka / P. Mapu [u np.]. Mocksa : Mup, 1993. 384 c.
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3aganus AJ151 CAaMOCTOATEILHON padoThI

3adanue 1. CucteMaTU3UpyHTE 3HAHHWSA 00 MHTETpaIuu MyTeil Merabonu3ma B nedeHu. [lo-
3HaKOMbTECh C pUCYHKOM «IlyTH mpeBpaleHus yrieBo0B U JIUMUAOB B IIEYCHUY.

1.1. OOparutre BHUMaHHUE HA TO, YTO OOJIBIIAS YACTh MOTPEOJICHHON CBOOOIHOM TJIFOKO3BI B
niedeHu Gochopupyercsi ¢ oOpa3oBaHUEM TIFOK030-6-pocdara. MeTabom3m 3TOro CoeTUHEHHUsT MO-
KET OCYILIECTBIATHCS M0 HECKOJILKUM HAIpPaBJICHUSIM, BEIOOP KOTOPBIX 3aBUCUT OT COOTHOIICHUS MEXKITY
MOTPEOHOCTSMU OpraHU3Ma U KOJIMYECTBOM MOCTYIUBIIHX C TIHIIEH YTIIEBOIOB.

1.2. TleueHb NOAACPKUBACT MOCTOSHHBIN YPOBEHD IIFOKO3bI B KPOBU MIPH FOJIOIAHUH 32 CUET
aKTHBAIMY TJIMKOTEHOJIM3a U TIIOKOHEOTeHEe3a, a MPU U30BITOYHOM €€ MOCTYIJICHUH U3 KUIICUHUKA
TJII0KO03a JIETIOHUPYETCS B BUJIE TIIMKOTE€HA U JIMMTUIOB.

1.3. 3maiiTe, 4T0 00pPaTUMOCTH NPEBPALICHUS JIAKTAaTa B MUPYBAT (HANpaBJICHHE PEAKIINN)
3aBucHT OT cooTHomenus HAJTH-H*/HAT".

1.4. 3mnaiiTe, 4yTO KUPHBIE KUCIOTHl — OCHOBHOM CyOCTpaT 3HEPreTH4eckoro MeTadoanu3Ma B
MIEYEHH U MPEIIIECTBEHHUKH B OMOCHHTE3€ X0JIEeCTepOoIia, KETOHOBBIX TEJI, JTUIMHUIHON YacTH JIUIIO-
MIPOTEUHOB IJIa3MbI KPOBHU.

1.5. 3aganue. DTaHON OKHUCISIETCA, TJIaBHBIM 00pa3oM, B IEYEHM, IJ€ NpPU Yy4acTUU
HA/I-3aBUCHMBIX AETUAPOTeHa3, MOCIeAOBaTEIbHO MPEBPALAsACh B YKCYCHBIH albJETHA U YKCYC-
HYIO KUCJIOTY, IPUBOAMT K yBeiaudenuto otHomenus HAJTHH/HAL". O6bacauTe, moyemy npu
QJIIKOTOJILHOM TOKCHKO3€ HaONIOAaeTcs TUIlepliakTaTeMus M runorivkemus. Hanumure peakuuu,
MOJITBEPKTAIONINE YKA3aHHBIC SBICHHS.

1.6. O0bsicuure:

a) IoYeMy yKe 4epe3 TPH Jaca Mocje yJaleHHs NEUYEeHH Y )KUBOTHBIX Pa3BUBACTCS TUIOTIIH-
KEeMHUsI U HACTYIAeT CMEPTh, €CIIU €KEeYacHO HEe BBOJUTH TIIIOKO3Y;

0) moyeMy BBe/IEHHE TaJlakTO3bl, JIAKTaTa WA UPYBATa B 3TUX YCIOBUAX HE YPPEKTHBHO.

1.7. BoiGepute mpOAYyKTHl JUMUIHOTO OOMEHA, CUHTE3UPYIOIIHECS MPEUMYIIECTBEHHO B
MeYeHU:

A. Xonectepon. b. TAT'. B. ®ochonunusl. I'. KeroHoBbIE Temna.

. Xunomukponsl. E. JITIBIT. XK. Cro6oansiii 6unupyous. 3. JITIOHII.

HyTI/I NnpeBpamcHusd yrjieBoJA0B 1 JIMIIU/I0B B ICYCHU

['mukoren Copoburon - dpykrosa

I T

I'aroko030-6-gocdar <—  [110K03a KpoBHU

(0Ot KPOBOTOK)

Tuxonus
I'noxo-
AT® Heozenes enmo3soochamubiil nymo
TpHaLIT THLEPOITH, [Mupysat .
dbochomumuab HAI®HH
\\ [enro3zodocdars
Kupnsie
‘—
KHCIOTH] —0m 9 Anernia-KoA JlaktaT
Xomnectepo / TK K’
- o ATD
Jlunonpomeurul CO; + H20 Fo TP ——
naazsmol (JHIOHTD) - yoronoppe ena pocopunuposanue

(B KpOBB)
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3aodanue 2. 3HaiiTe, YTO AMHHOKHUCIIOTHI, BCOCABIIMECS B KUIIEYHUKE M TIOCTYIUBIINE 3aTEM B
IIE€4YCHb, UMCHOT HECKOJIbBKO OCHOBHBIX HyTefI MeTa6OJII/I3MaZ

benkn numm

|

AMUHOKHCIIOTHI (BOPOTHAS BEHA)
Hpyrue Tkanu

\—> AMUHOKHUCIIOTBI IEYEHN ——b Bejku MeYeHr
l L l KetoHOBBIE Tena

benku mima3Mer I'moxo3a NH3z —» MoueBuna

2.1. 3amadva. Y GOJBHOrO C AJIKOTOJBHBIM IIUPPO30OM IEUCHHU HAOJFOIACTCS CHIIbHAS OTCU-
HOCTh. C HapyIIeHHEM CHHTE3a KaKHX BEIIECTB B IEYEHH CBSI3aHO 3TO COCTOSHUE?

A. Mouesunsl. b. Anp0ymunos. B. Xonecrepona.

I'. T'antorno6una. J{. ®ubpunorexa.

2.2.3anaua. B opranuszme 310pOBOTO YEJIOBEKA JKEJIE30 JETIOHUPYETCS B TICUCHH, CEIIC3CH-
Ke, KOCTHOM Mo3re. B coctaBe kakoro 0enka mpouCXOAUT €ro AeOHUpOBaHuE?

A. ®eppuruna. b. Tpancdeppuna. B. Anodeppurnna.

I'. IInazmuna. 1. LlepynonnasmuHa.

3aoanue 3. YCBOWTE MEXaHU3MbI 00E3BPEIKUBAHUS BEIIECTB B ITCUCHHU.
3.1. 3HaliTe OCHOBBI (PYHKIIMOHUPOBAHUS MUKPOCOMHOM CHCTEMBI OKHCIICHHUS KaK ITyTH METa-

Oonm3Ma OHAOTI'CHHBIX U TYKCPOAHBIX CO€IUHEHUN:
RH, O

SH2> - HAJI®H'H* — ®nasonporent — mutoxpomPasg <‘ ROH, H20.

Takum croco6oM T'HIPOKCHIMPYIOTCS CTEPOUBI B Ipoliecce 00pa3oBaHUS TOPMOHOB KOPBI
HA/IMTOYEYHUKOB, Psifl ICKAPCTBEHHBIX MPENApaTOB U Uy>KEPOIHBIX COSTMHEHUI.

B pesynbrate ruApOKCHIMpPOBaHMS YMEHBIIACTCS TOKCHYHOCTHh U MOBBIIIAETCS PAaCTBOPH-
MOCTh KCEHOOMOTHKOB, YTO CITOCOOCTBYET BBIBEACHUIO MX M3 OpraHu3Ma. MHOTHE JIeKapCTBEHHBIE
BEIleCTBa, HarpuMep, heHoOapOuTal, CriocCOOHBI MHAYLUPOBATh CUHTE3 MUKPOCOMHBIX ()epMEHTOB
n nuroxpoma Paso.

3.2. 3Haiire, 4TO KOHBIOTalMOHHAA (a3a HeoOXoauma Al 00pa30BaHUS MAJIOTOKCHYHBIX U
JIETKOBBIBOJAMMBIX TPOJYKTOB METa0OJM3Ma JIEKAPCTB U MOXKET MPOTEKATh KaK CaMOCTOSTEIbHBIN
9Tarn 00e3BpPeKUBAHMS.

3.3. 3amaua. Jlng uccnenoBanus o0e3BpeKUBarONIeH (QYHKIMH TIEYSHH MTAlMEHTY Ha3HAYe-
Ha nipoOa KBuka. [Tocie mpuema 6eH30aTa HaTpUsl YpPOBEHb IMITITYPOBOM KUCIOTHI B MOYe 00cieny-
€MOTO TOBBICHIICS, YTO CBHIETEIHCTBYET O HOPMAaJIbHON IETOKCHKAIIMOHHOW ()YHKIIMH TIEYCHHU.
Kakoe BelecTBo npuHUMaeT ydyacThe B 00€3BpeKUBaHUM 3TOU coan?

A. DADC. b. Lepynonnasmun. B. Y]I®-rarokypoHOBas KUCIOTA.

I'. Taypun. . I'nmunun.

34.3amava. YV 00JbHOTO MHPEKIIMOHHBIM T€IIaTUTOM IPOU30ILIO O0SCIIBEUNBAHHE Kalla.
C oTcyTcTBHEM B KHUIIEYHUKE KAKOTO MPOAYKTa pacnajga OminpyOouHa 3TO CBI3aHO?

A. Konponopoupuna. b. Crepkobununa. B. bunusepauna. I'. Bepgorno6una.

Hpa(ibUleOCWlb pemeHuﬁ npoeepvme, COnOCmasus ux ¢ omeemamu
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IIpoBepbTe Bamu 3HaHUS (CAMOKOHTPOJIb YCBOEHHSI TEMbI)

3aoanue 1. ]JInsg mpenoTBpalieHuss pa3BUTHSA TUNCPOMITHMPYOMHEMUH y HOBOPOXKIECHHOTO
BCJIC/ICTBHE HECOBIAJICHUSI Y MaTepu u pebeHka pe3yc-hakTopa OEpeMEHHOH mepea poJaMu peKo-
MeHI0BaH (peHoOapouTai. Beibepute oTBET, OOBICHIIONINMN, ¢ KAKOH 1IETbI0 B JAHHOM Cilydae ObuI
Ha3HA4eH 3TOT Mpernapar:

A. B xauecTBe CHOTBOPHOI'O CPEJICTBA.

b. /i nHaKTHBaLIMM KOMIIOHEHTOB MUKPOCOMHOI'O OKHUCIJICHUSI.

B. [Ins cHIKEHUST pacCTBOPUMOCTH OMITMpYOUHA.

I'. Kak uHIYyKTOpa EYeHOYHBIX (PEPMEHTOB JETOKCUKAIUH.

J1. B xauecTBe TUIIOTPOITHOTO CPEJICTBA.

3aoanue 2. Tlpu nabopatopHOM 00CIIEOBaHUH OOJBHOTO KEIATYXOM MOJIyUEHBI CICAYIONIHE
JaHHBIC: 00IIIee COIePKAHNE B CHIBOPOTKE KPOBU OmMpyOnHa — 60 MKMOJIB/J, IPSIMOTO OWIHPY-
O6una — 43 MKMOJB/1, B MOYE Ompenensiercs NpsMoil OuiaupyOuH W OTCYTCTBYIOT YpOOWIIMH U
crepkoOmiinH. Kakoit BU )KeNTyXu y JaHHOTO O0JIbHOTO?

A. Tlapenxumaro3Hasl.

b. I'emosnntnueckas.

B. O6typaunonHas.

3aoanue 3. JIns oneHKW (DYHKIMOHAIBHOTO COCTOSHHUS IEYEHH y OOJBHOrO HCCIEAOBaHA
9KCKpelus KUBOTHOTO MHAMKaHA. VHaMKaH oOpa3yercs B pe3ylbTaTe 00e3BpEKUBAHUS B MEUCHU
MHJIOKCUJIa — MPOAYKTa THUEHUSI aMUHOKHCIIOTHI TpuliToaHa B ToJicToM KuiedHuke. Kakoe Be-
IIECTBO YYaCTBYET B 00€3BPEKUBAHUU ITOTO TOKCHUECKOTO COSTUHEHUS?

A. DADC.

b. YI®-rnroxkypoHOBas KUCIOTA.

B. I'muuus.

I'. lepynonna3MuH.

J. Taypun.

3aoanue 4. Metonom nuddepeHIanbHOr0 NeHTPUYrupoBaHUs KIETOK MEYeHH ObLia Io-
JydeHa MUKpPOCOMHas (pakius. MUKPOCOMHOE OKHCIIEHHE — 3TO CIOCO0 00e3BpeXHUBaHUS TOK-
CHUYECKUX BEIIECTB B MEYCHN. BpIOeprTE KOMIIOHEHT STOU IeT OKHCIICHHUS:

A. Ilutoxpowm as.

b. {utoxpom c.

B. [uroxpom b.

I'. IIuToxpoM paso.

J. Llutoxpowm ci.

3aoanue 5. B moue 60JbHOTO OOHAPYKEHBI B OOJIBIIIOM KOJUYECTBE aMUHOJICBYJINHOBAS KHC-
nota, nopdobunuHoreH U mopdupuHsl. Moua TpHU IIUTETFHOM OCBEIIEHHWH MpHOOpena TeMHO-
KpacHbI BUHHBIN 11BeT. Kakyro maToJIOrui0 MOKHO PEATNIOIOKUTh B JAHHOM ciy4dae?

A. [leyeHouHas xenTyxa.

b. Dpurponostuueckas mophupus.

B. I'emonutrueckas xenryxa.

I'. [leyenounast noppupus.

M. Tanaccemus.

3adanue 6. bonbHOMY ¢ XKUPOBOI MHMDUIBTpAIMEH TEYSHN HA3HAYEHA PACTUTENLHO-MOJIOYHAS
AueTa. He(l)I/IHI/IT KaKHUX JIMIIOTPOITHBIX BEIIECCTB BOCIIOJIHAKOT PEKOMCH/IOBAHHBIC HpO)IYKTBI?

A. HeHacChIEHHBIX KUPHBIX KUCTOT. b. HachIeHHBIX JKUPHBIX KUCIIOT.

B. Kpearuna. I'. MeTnoHnuHa.

J1. CepoToHuHa. E. Kanpuuronuna.
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OTBeTHI K pelieHUuI0 3aJaHuil
na camonpogepku ucxo0no2o ypo6Hsa 3HAHUIL:
11-B;1.2-A;2-5b;3.1-B,I;3.2-A,b.
Jlna camocmosamenvnou padomel:
1.5 — mupysar + HAJIH'H" <> nakrar + HAJI".
[Tpu npueme anKorosst OTMEYAETCs TUIIOTIIIOKO3EMUSI,
MOTOMY YTO B 3THX YCIOBUSX B KJIETKAX MEUEHU CHIKACTCS
KOHIIEHTpalus MUpyBaTa, YTO MPUBOJIUT K CHUIKEHUIO CKO-
POCTH TJIIOKOHEOTeHe3a, SBISIOUIEr0Cs BaXKHBIM HCTOYHH-
KOM IJIFOKO3bI KPOBH.
17-A,b,B,TE,3;2.1-b;22-A;33-/;3.4—-b.

JladopaTopHas padora (60 MuHYT)

I/IHCprKHI/Iﬂ K NPAKTHY€CKOMY 3aHAATHIO

PaGora 1. Hccnedosanue konnoudoycmoituugocmu 6enkos cblOpOmMKU Kposu

[Ipo6a BenrrMana B Mmoaudukanuu Telns

Ipunyun memoda. Peakiyisi oCHOBaHa Ha TOM, YTO OEJIKH CHIBOPOTKU KPOBH MPHU J0OABICHUU
pacTBopa XJIOPUCTOTO KaJIbIHS ONPEACICHHON KOHIIEHTPAIIUH U TIOCJICAYIONIEeM HarpEeBaHUH BHITIA-
JAIOT B BUJIE€ XJIONBEB B 0CAJIOK (IPOUCXOIUT HAPYIICHUE KOJIIOUTHONW YCTOMUYUBOCTH).

Xoo onpedenenus. K 4,9 mn Boasl npubasistor 0,1 M1 CbIBOPOTKH, COAEPKUMOE MPOOUPKHU
MEePEeMEIINBAIOT MyTeM €€ OMPOKUJbIBaHUS (IIPH 3TOM MPOOUPKY MOKHO 3aKphIBaTh OOIBIIMM
naneiieM) u 3ateM npunuBaroT 0,1 mut 0,5% pactBopa xsopuctoro kaibius (u3 nunetku Ha 1,0 mi
WIM KameJIbHUIIbl, ecau 00beM Kaxaoi kamnu coorBercTByeT 0,05 mi). Copepxumoe mpoOUpKU
BCTPSAXUBAIOT U HATPEBAIOT HAJl MJIAMEHEM CIUPTOBKH JI0 OJHOKPATHOTO BCKUIIAHUS CMECH. 3aTeM
MPOOUPKY OXJKIAIOT U CMOTPAT Yepe3 Hee Ha cBeT. Eciu xionbs B MpoObupKe He 0OHAPYKUBAIOT-
cs1, To B Hee Ao0aBisioT eme 0,1 mu CaCly u pacTBOp BHOBBH HarpeBarT 110 kumeHus. [Ipouenypy
MOBTOPSAIOT J10 BBINAJCHUS XJIONBEBUIHOTO OCa/iKa. 3anuchiBatoT oOmmii oobem CaClz (B mi), 110-
OaBJIEHHBIN B TPOOUPKY.

Ilpumeuanue. CpIBOPOTKA Il UCCIIEAOBAHM JI0JDKHA OBITH CBeXell (xpaHsieics He Oolee
24 yacoB OT MOMEHTA B3sITHs), O€3 CJIEI0OB TeMOJIH3a.

Pe3yabTat: V cacio=
Knunuxo-ouacnocmuueckoe 3snauenue peaxyuu Benommana. Peakiuus Koarymsiuum c

XJIOPUCTBIM KaJibI[eM (10 BEJIbTMaHy) MOXKET M3MEHSATHCS B JIByX HAIPABIEHUSX: B CTOPOHY
YKOPOYEHHUS KOAryJIsIIIUOHHOM JIEHTHI WM €€ YJUIMHEHUS (CM. CXEMY).

CaCl (Mm) 1,0 0,9 08 0,7 06 05 04 03% 03 02 01
CyxeHue (CIBUT BJIEBO) Hopma Pacmmpenue (caBur BpaBo)
YkopoueHue Y nnuHenue
DKccyaaTsl, HEKPO3bl, OITyXO0JIU ®uOpo3bl, HOBPEKACHUS IEUESHU, TEMOJIN3

['maBHBIE IPUYKHBI, KOTOPBIE BEAYT K YIUTMHEHHIO MOJOCKH (KOArylsius, HacTyHaromas npu
nobasnennn mernee 0,4 mit CaCly), — 310 GuOpo3HbIE U MpoH(epaTHBHBIE MPOLECCH, TTOBPEKIC-
HUS MAPEHXUMBI MMEYEHU M TeMOJIMTUYEeCKUe cOCTOstHUS. CABUT BIPAaBO OTMEYAeTcs MpU OOJe3HU
Borkuna, muppo3ax, ocTpoit xKenToi arpouu MeYeH!, MAISIPUH, TIOCTIE TIepEIMBaHUS KPOBH, ayTO-
reMoTepanu 1 Npu MHOTHUX BOCHAJIMTCIBHBIX 3360JI€B3HI/ISIX. C‘-II/ITaIOT, 4TO YAJIMHCHHUC KOaryJid-

123



IIMOHHOW TTOJIOCKI OOYCIIOBIICHO TMOBBIIICHUEM COJCPKAHUS Y-TIO0YIHHOB, CHUKAIOIIUX CTAaOWITh-
HOCTH CHIBOPOTKH.

YKopoueHHe KoaryJsIMOHHOW TOJIO0CH (KOaryJsius, HaCTYyNaromias npu 100aBieHH 0osee
0,6 mn CaClz) oOHapyKHBaeTCs MPH OCTPHIX BOCIAIUTENIBHBIX W IKCCYNATHBHBIX Mporeccax. B
ATHX CIy4asX yBEIUYMBACTCS KOJIMYECTBO O- U B-TIOOYIMHOB M 3a CYET TOTO IOBBIMIACTCS CTa-
OMJIBHOCTH CBIBOPOTKH (3KccynaTuBHas (haza peBMaTH3Ma, aKTHBHBIN Ipolecc TyOepKyses3a Jier-
KX, HePpOo3bl, MaKporinoOyIuHemMusi BanbaeHmTpema, o-, [-I1a3MOIMTOMBI, 3J10KaUYeCTBEHHBIC
OITyXOJIH, SKCCYIaTUBHBIN IEPUTOHUT, HEKPO3bI, OOJIBIIHE TOTEPH JKUIKOCTH, OCTPhIe HHPEKIINOH-
Hble 3a0oneBaHus). KpaifHee YKOpPOYCHHE KOAryJslMOHHOW JIEHTHI (OTpHUIATENbHAS TMpoba)
HaOJII0aeTCs IPU OCTPOM PEBMAaTU3ME.

BoiBoa:

PaGora 2. Onpeodenenue codepircanusn oougezo ounupyouna 6 coleopomKe Kposu

Ipunyun memooa. Jlna3zopeakTuB oOpazyeT ¢ pacTBOPUMBIM OMIHPYOMHOM a300UIUpPYyOUH,
OKpAIlIEHHBIA B PO30BBIN IBET. IHTEHCUBHOCTh OKPAcKH PAacTBOpA a300MIMPYyOMHA TPOIMOPIIHO-
HaJbHAa KOHIIEHTpAuu OMIMpyOHHA U MOXET OBITh OlpeneieHa KonopuMmerpuiecku. Konbrorupo-
BaHHBIN (MPSAMOMN) OMIMPYOUH AAeT MPSIMYIO PEAKIMIO C Ua30peakKTUBOM. HeKOHBIOTHPOBaHHBIM
(HempsiMOit) OUIMPYOHH MOXKHO TIEPEBECTH B PACTBOPUMOE COCTOSTHUE J100aBICHHEM K CHIBOPOTKE
KPOBH 3THJIOBOTO CIIUPTA.

Xoo onpedenenus. B nentpudyxHyro npoObUpKy oTMepHUBatoT 1 MII CBIBOPOTKH KpPOBH, 2 MJI
STHJIOBOTO CIIHPTA, TIIATEIHHO TMEPEMENIHBAIOT COJIEPKIMOE CTEKIISTHHON MaloYKold M HEeHTpUudy-
rupytoT 15 muH npu ckopoct 3000 06/MuH. 3aTeM CIMBAIOT HAJ0CAA0UYHYIO KUAKOCTh B APYTYIO
npoOupky u no06asna0T K Hel 0,25 M nuazopeaktuBa. [Ipu 3ToM MOSBISETCS KpacHO-PO30BOE
OKpAaIllMBaHUE, WHTEHCHBHOCTh KOTOPOTO OmpeAensioT depe3 10 MUHYT, U3Mepsis ONTHYECKYIO
IJIOTHOCTH MTPOOBI TPOTHB BOJBI B KIOBETE MIUPHUHON 5 MM mipu 3eneHoM cBeToduiabTpe (500-560
HM). [lapaniensHO KOTOPUMETPUPYIOT CTaHAAPTHBIN pacTBOp a300MIMPYOHHA, COOTBETCTBYIOIIUI
KOHIIeHTpanuu onnnpyounna 6,84 Mmxmoin/i (Cer).

Pacuet mpousBomaT 10 opmyiie:
Con (MkMOITB/1T) = Eon * Cer | Ecr

Pesyabrarsl: Eon = Ecr. = Pacuer:

B HopMe koHueHTpauus oOuiero OuinnpyOWHa B Iuta3Me (CHIBOPOTKE) KPOBU COCTaBISIET
8,55-20,52 Mxmob/11. 75% ero Koau4ecTBa MPUXOIUTCS Ha JIOJII0 HEMPSMOro OMIupyOuHa.

Knunuxo-ouacnocmuueckoe 3navenue uccie0os8anusi NU2MenmHo20 ooMeHa. OIUH U3 BaXKHBIX
MPU3HAKOB HApPYIIECHUS MUTMEHTHOTO OOMEHa — TMIOSBJICHUE JKEITYXH, KOTOpOe OTMEedaeTcs
OOBIYHO TIpH ypOBHE OMIMPYOMHA B KpoBU 27-34 MKMOIIB/II B Oojiee. KpOBb HOBOPOXKJICHHBIX,
0COOEHHO HEJOHOIIEHHBIX JeTed, oTiauuyaercsa Ooyiee BBICOKMM COZEp)KaHueM OuiupyoOuHa
(pu3mostornueckas xenryxa). HaOmomgaemoe co 2-3-ro a0 7-10-ro JHS KH3HM YBEIMYCHUE
KOHIIGHTpallMl OWIMpyOMHA, B OCHOBHOM 3a CYET HENpPsIMOro, CBS3aHO € (DYHKIIMOHAJIBHOU
HE/JIOCTaTOYHOCThIO  TEYEeHH, B  YACTHOCTH, MaJOH  aKTUBHOCThIO  (epmeHTa  yad-
TIIOKYpOHUITpaHchepasbl, HEOOX0IMMOTO JUIsl 00pa30BaHUs MPSMOT0 OMIHpyOHHA.

I'emonumuueckaa syncenmyxa (HaAlIEUEHOUYHAs!) — YCUNEHUE 2eMOAU3A IPUMPOYUOS, UTO
MPUBOJUT K YCHJIEHHOMY 0Opa3oBaHUIO0 HEKOHBIOTHPOBAHHOIO OWUIMpYOMHA, TaK Kak MEYEeHb He
YCIIEBAET €0 CBSA3bIBATE.
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Ilapenxumamosnan yncenmyxa (NI€UCHOUHAS) — HapyuleHue GYHKYUU neyeHOYHblX K1emok.
MoxeT ObITh BbI3BaHA TAK)KE HACIEACTBEHHO OOYCIOBIECHHBIMU JAe(eKTamu B MpoIleccax TpaHC-
nopta OuaMpyorHa U 00pa30BaHUs TUTITIOKYPOHH 1A OMIMpyOrHAa.

Mexanuueckasn rcenmyxa (00TypaluoHHAs, TOANCYCHOYHAS ) — 3A0EPIAHCKA OMMOKA JHCETUU.
BozHukaet npu nepenosHeHUH KeTYHbIX MyTel BCIEACTBUE 3aKYMOPKH, Pa3pbiBa UX U MOCIEIYIO-
IIETO NEePexoa KeIIr B KPOBb.

TspkecThb JKeNTyXu 0OBIYHO COOTBETCTBYET YPOBHIO OunupyonHemuu. [IpuHATO cUuTaTh, 4TO
KENTyXxa MPOTEKaeT B JIETKOW (opMme, eciu cojepxaHue OmnMpyOnHa B I1a3Me (CHIBOPOTKE) HE
MPEBBINIACT 85 MKMOJIB/M; YPOBEHb €ro 86—169 MKMOJIB/II CBUACTEIBCTBYET O CPEIHETSIKEION, a
cBbiiie 170 MKMOJB/JT — O TsDKEIOU (hopMe KEeNTyXH.

BriBoxa:

Iloonucv npenooasamensi:

28. TEMA: IEPEYEHDb BOITPOCOB UIA ITIOAI'OTOBKH K KOJIVIOKBUYMY 110
TEMAM: «'OPMOHbI, BUOXUMMUS ITEYEHN»

1.
2.

o

10.

11.

12.

13.

14.

CaoiicTBa TopMOHOB. OCOOCHHOCTH OHMOJIOTUYECKOTO JICHCTBUSI.

Penienitopsl kK ropMoHaM, KilacCU(pUKaIUs, CTPOCHHE MEMOPAaHHBIX PEIIEITOPOB.

G-6enkn, MX poyib B MEXaHU3ME JCHCTBUS TOPMOHOB, CBS3BIBAIOMIMXCS ¢ MEMOpaHHBIMU
perenTopamu.

[lepeuncnuth 3¢ HeKTOpHBIE CHCTEMBI U BTOPUYHBIE MOCPEIHUKH MPOBEICHUS TOPMOHAIb-
HOT'O CUTHaJIa B KJIeTKy. MexaHu3Mbl 00pa30BaHUs BTOPUYHBIX TOCPETHUKOB.

Ponp kanbLus B MEXaHU3MeE Iiepeiadyl TOPMOHAIBHOTO CUTHAA.

PactBoprMas u MeMOpaHOCBsI3aHHAs T'yaHUJIATIIMKIA3bl, MEXaHU3M aKTUBALIUHU, peaTnu3alus
s dexra.

3HaThb KOHKPETHbIE MEXaHU3Mbl IPOBEJCHHS CHTHala B KJIETKY MU B CaMOH KIIETKE [0
HacTymieHus: MeTabonuueckoro 3¢ ¢dexra. MexaHu3Mbl yCUIIEHUSI TOPMOHAIBHOTO CUTHAJA
B KJIETKE.

I'opMoHBI — OeNKU: MPOCThIe U CIOXKHBIE. MecTo 00pa3oBaHMs, MPUMEP MOJIEKYISPHOTO
JIEACTBUA.

["'opMOHBI — IPOU3BOJHBIE AaMUHOKHUCIIOT. MecTo 00pa3oBaHus, MEXaHU3Mbl MOJIEKYJISIPHO-
ro JeHCTBHIL.

OO011re NpUHLIKIIBI CUHTE3a TOPMOHOB O€IKOBO-TIENITUAHON IPUPOJIBI.

OO111e MPUHIUIBI CHHTE3a TOPMOHOB CTEPOHIHONM MPUPOIBI.

Bazomnpecun, Mecto cuHTe3a u cekpeunu. XuMHueckas npupojia. TUIlbl pelenTopoB Bazo-
MIPECCUHA U BHYTPUKIIETOYHBIE CUCTEMBI MIepeiadll TOPMOHAIBHOTO CUTHAIA OT 3THX peLer-
TOpoB. MexaHu3M NpOBEICHUs] CUTHAIA 0 HACTYIIEHUs MeTabomudeckoro 3¢ dekra. Biu-
sHUEe Ha MeTabonu3M U (QyHKIMM B opranuzMe. Hecaxapublil nuaber (MpUUYMHBI pa3BUTHS,
CUMIITOMBI, JICYCHHE).

CoMaToTpoIuH: perenTop coMaroTpornHa, MexaHu3M MPOBEACHUs CUTHAJIa JI0 HACTYILJIe-
Hus MeTtabonnyeckoro 3¢ddexra, opraHbl-MUIICHU, BIMsHUE Ha MmeTabonusMm. [latonorus,
CBSI3aHHAs C TOPMOHOM pocTa (M30BITOK M HEJOCTaATOYHOCTh TOPMOHA).

Honconepxaiiyie TOPMOHBI ITUTOBUAHOM jkene3bl. XUMHUYECKas IMPHPOJa, OCOOCHHOCTU
CHUHTE3a, MEXaHW3M TMPOBEJCHUS CHUTHAja 10 HACTYyIUIeHHWs MeTaboiamdeckoro sddexra,
BJIMSIHME HA KOHKPETHBIE METa0O0IMYECKUE MYTH.
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15. I'mokaron. Xumudeckas NpHUpPOJA, MECTO CHUHTE3a, MEXAHWU3M IPOBEJECHUS CUTHAIA [0
HACTYIUICHHUS] METa0OoINuecKoro 3 ¢exra, BIUIHNE Ha METaO0JIM3M YIIIEBOIOB U JIUIIHJIOB.
3HaTh KOHKPETHBIE CXEMbI META00JINYECKUX ITPOLIECCOB.

16. 'opMOHBI MO3TOBOTO BELIECTBA HAAMOYCYHUKOB. XUMHUYECKasl MPUPOAA, CXEMa CHUHTE3a,
MEXaHU3M MPOBEJICHHsI CUTHAJIA JI0 HACTYIJIEHUs MeTaboIruecKoro s ¢exra.

17. T'opMOHBI KOPBI HAIOYEYHUKOB: TJIFOKO- U MHHEPAJOKOPTUKOUABI. XUMHUYECKas IPUPOJIa,
0COOEHHOCTH CTPOEHMS PELENTOPOB, MEXAHNU3M IPOBEIEHUS CUTHAJA J0 HACTYIUICHUS Me-
Tabosnmyeckoro 3¢dekra, BIusHUE HA META0OTH3M.

18. MHcynuH. Xumudeckas Npuposia, OCOOEHHOCTH CUHTE3a, CTPOEHUE PELENTOPOB, MEXaHU3M
MIPOBE/ICHUSI CHTHAJAa 10 HACTYIUIEHUs MeTabonnyeckoro >ddexra. Bousaue na merabdo-
JIM3M YIJIEBOJAOB, JUIHIOB, OEIKOB. 3HATh KOHKPETHBIE CXEMbl META0OJMUYECKUX Mpolec-
COB.

19. [TonoBbie TOPMOHBI, XUMUYECKas IPUPOJIA, OCOOEHHOCTH CTPOCHUS PELENTOPOB, MEXAHU3M
IIPOBE/ICHUS CUTHAJIA 10 HACTYIUIEHUs MeTabosindyeckoro 3¢ dexra.

20. Caxapwusriii quabet. Hapymenus oOMeHa yriieBoioB, OMOXUMHYECKas IMarHOCTHKA, JUArHO-
CTHYECKOE 3HAaUE€HUE MNIMKEMUYECKUX KPUBBIX IPU CaxapHOW Harpyske.

21. CaxapHblii 1uabeT: MEXaHW3M KETOHEMHUH U HapylIeHUE PEeaKIUi TIHUKO3WIUpOBaHHU. Me-
TabOJIM3M TJIIOKO3bl B MHCYJIMHHE3aBUCUMBIX TKaHiIX. BoccTaHOBUTENBHBIH IyTh OOMEHa
TJIIOKO3BI, €r0 poJib B HOPME H IIPH CaXxapHOM Jruadere.

22. IledeHp Kak riaBHbIN oprad romeocrasza. OyHKIMY [1€YEHU.

23. Pousib neyeHu B 0OMeHE yIriieBOI0B. 3HAaTh KOHKPETHBIE CXEMbl META00IMUECKUX MTPOLIECCOB.
MexaHU3M runepiIakTaTeMUH U TUIIOTJIMKEMUH TIPH aTKOTOJIBHOM TOKCHUKO3E.

24. Posib neueHu B oOMeHe 0eNIKOB. 3HaTh KOHKPETHBIE CXEMbl META00IMUECKUX MPOLIECCOB.

25. Ponb eueHn B 0OMeHE JHUMUA0B. MeXaHU3MbI Pa3BUTHSI KUPOBOH MHOUIBTPAIIMU U JIETE-
Hepaluy NeyeHu (B TOM YHCiIe MPHU AIKOrou3Me). 3HaTh KOHKPETHBIE CXeMbl MeTabonye-
CKHUX MIPOIIECCOB.

26. AuTuTOKCHYecKass (yHkMs nedeHd. OOe3Bpe)XMBaHUE B TEUEHH TOKCHYHBIX BEILECTB,
HOpPMAaJIbHBIX METa0O0JINTOB, JIGKAPCTBEHHBIX MPETIapaToB.

27. Ponb neyeHr B MUTMEHTHOM oOMeHe. BrocuHTe3 reMonpoTenHoB U ero perynsnus. Pacmaz
remoryioonHa B kietkax POC. Metabonusm xem4yHbIx nurmMeHToB. [lophupun.

28. Kentyxu. [IppuunHbl BOBHUKHOBEHUS. MEeXaHU3MbI PAa3BUTHS MATOJIOTUYECKUX U3MEHEHHUI.
JIaGopaTopHasi IMarHOCTHKA.

29. buoxummuueckue MeTo bl AMArHOCTUKH 3a00JI€BaHUN TIEUEHH.

29. TEMA: ®U3UKO-XUMHUYECKUE CBOUCTBA KPOBU. BY®EPHBIE CBOMCTBA
CBIBOPOTKH. OITPEAEJIEHUE HIEJIOYHOT O 3AITACA KPOBU "
XJIOPH OB

AKTYaJIbHOCTb TeMbI

XUMHUYECKUH COCTaB KPOBU B OIPECICHHON CTETIEHU OTPaXKaeT COCTOSTHHE OOMEHa BEIIECTB
B opranusme. Pa3nnunbie 3a00j€BaHUS CONMPOBOXKIAIOTCS U3MEHEHUEM COJIEp)KaHUs B KPOBHU TeEX
WIM MHBIX BEIECTB. BHOXMMHUYECKH aHaIN3 KPOBH MPOBOJUTCS C LENBIO TUATHOCTUKU U Audde-
PEHIMAIbHOM TUAarHOCTHKHU 3a00JIeBaHMi, YCTaHOBJIEHUS MTPOrHO3a 0OJIE3HU U OLEHKU (P (EeKTH B-
HOCTHU TPOBOAMMOTrO JeueHus. Ha 3aHATHU CTyIeHTBl pacCMaTpUBAIOT OCHOBHBIE MOKAa3aTean Ouo-
XUMHYECKOTO aHaJIN3a KPOBH, 3aKPEIIsisl 3HAHUSI O MPOUCX0XKICHUH BEIIECTB KPOBH.

ean 3ansaTUs

W3yunth PU3NKO-XUMUYECKUE CBOMCTBA KPOBHU, 3aKPEMUTh 3HAHUS O MPOUCXOKICHUU KOM-
MIOHEHTOB IUIa3Mbl KPOBH U UX (PU3MOJOTMYECKMX KOHLEHTPALHUAX, OypepHbIX CUCTEMaxX KPOBH,
CTpOeHHU U (PYHKIIMOHWPOBAHUM T€MOTJIOOMHA, TPAHCIIOPTE Tra30B KPOBBHIO M MEXAHHU3MaX Pa3BUTHUS
THITOKCUH, JTUArHOCTHYECKOM 3HAYEHUH Han0oJIee BAKHBIX OMOXMMHUNYECKHX KOMITOHEHTOB KPOBH.

126



TpeOoBaHMs K NCXOHOMY YPOBHIO 3HAHUI

na nonnozco yceoenus memvi He0OX00UMO NOBMOPUMb U3

—  obwell xumuu:

* OCMOTHYECKOE M OHKOTHYECKOE JaBJICHHE, BOJOPOIHBIN moka3atenb, pH kpoBu, Oydep-
HbIE CUCTEMBI, TATPOMETPUUECKIE METO/IbI AaHATN3A;

—  OuoopeanuuecKoll Xumuu:

* CTPOCHHUE M CBOMCTBA reMOTJIO0NHA;

—  HOpManbHOU u3uonocuu:

*  reMoryioOuH (PpyHKITMH, TPOU3BOJIHBIEC U aHOMAJIbHBIE (hOPMBI), OOIITUI aHAIN3 KPOBH;

*  aIMJ03 U AJKaJo3;

— Ouonocuyeckou xumuu:

* CTPYKTypHas opraHusaius 0eiakoB, Kiaccuduxaiys O0eiaKoB;

* 0co0eHHOCTH MeTaboIU3Ma SPUTPOLIUTOB;

* myTtu ucnonb3oBanusa O B KieTkax; mytu oopazoBanusi CO2 B KiIeTkax

JLJ1s1 IpoBepKYU UCXOAHOI0 YPOBHS 3HAHMI BBINOJIHUTE CJeYIONIUe 3aIaHNUs:

3aoanue 1. HepoctaTo4HOCTh KakuX (PEpMEHTOB SPUTPOIIMTOB COMPOBOXKIAECTCS UX TEMOIH30M?

A. T'moko30-6-pocdarneruaporenassl. b, [IupyBaTkuHaszbl.

B. ITupyBarneruaporesassl. I'. U3oumtparaeruaporenassl. . Aprunassl.

3aoanue 2. B KpoBH HOBOPOXKJIEHHOI'O C YETKO BBIPAKEHHOW CHHIOIIHOCTHIO HOCOTYOHOTO
TpeyrojbHUKa OOHApPY)KEH MOBBIIICHHBIH YPOBEHb aHOMAIBHOTO T'e€MOTJIOOMHA C BaJEHTHOCTBIO
xkenesa 37, Kak Ha3bIBA€TCS 3TOT aHOMAJIBHBINA FeMOrI00uH?

A. Metremornobun.  b. Kap6okcuremornobun.  B. OxcuremornoOuH.

I'. Kaporemorno6un. 1. 'emorio6us S.

3aoanue 3. B cxeme MeTaboau3Ma SpUTPOLIUTOB (CM. HUKE) YKAKUTE:

A. ®epmeHTbl, 00o3HaueHHble IuMdpamu 1, 2 u 1. 1. (6apuaumer omeemos. 6-pocdo-
(GpyKTOKMHA3a, TeKCOKMHA3a, MUPYyBaTKUHA3a, ajbpioja3a A, INIyTaTHOHIEPOKCHIa3a, MIyTaTHOH-
penykTasa, TprozodochaTruzomepasa, rioko30-6-pochataerunporenasa, audocdornuneparmyTa-
3a, 6-pocdormrokoHaTeruaporeHasa, pocdorekconszomepasa, pochornumeparkutasa, raIuepaTb-
neruadocdaraernaporeasa, Karauasa, CyNepoOKCHIMCMYTa3a, JIAKTaTAErHIporeHasa, MeTreMo-
TJIOOUHPEIYKTa3a).

B. Kodepmentsl, 0603HaueHHbie OykBamu A, B (6apuanmer omeemos: HAJT", HAJID™).

B. Peakuuu, obecneunBaromue sputpountsl ATO.

I'. TIpouecc, obecrneunBaromuii spurpormTel HAJIOHH'.JI. ®epMeHTH aHTHOKCHIAHTHOM
3aIUTHI.

E. Annocreprudeckuii peryssiTop, CHUKAIOIMUN CPOJICTBO TeéMOTIIO0MHA K KUCIOPOY.

Bonpocs! puis1 06cyxneHust

1. Xumunyeckuil coctaB mia3Mbl KpoBH ((U3HONOTHUECKHE KOHIEHTpaluuu Hauloyiee Bax-
HBIX KOMIIOHEHTOB IUIa3Mbl KPOBH M UX NPOUCXOXKJEHHUE). bBuoXxuMuuecknii aHanu3 KpoBU U €ro
3HAaYCHUE B XapaKTEPHCTUKE COCTOSHUS 37I0POBBS UEIOBEKA.

2. Baxueiimume OydepHble cucTeMbl KpOBU: OMKapOOHATHAsA, reMOrjioOnHoBast, GocdarHas,
OenkoBast (KOMIIOHEHTBI M MX COOTHOIIIEHHE, MEXaHWU3M JICWCTBUS, eMKOCTh). [IpencraBienne o
HapyIIEHUSIX KUCIOTHO-OCHOBHOT'O COCTOSIHUSA (allUI03, aJIKaJI03).

3. benku sputpormtoB. CTpoeHHE TeMOTIIOONHA, TeMa, TII00MHA; pa3HOBHIHOCTH (HOpMaTh-
HbIE M aHOMAJIbHBIE) U IPOU3BOJHBIE TEMOTTIOONHA.

4. JlpixarenbHass QYHKIUS KPOBH. DPUTPOIMTHI KaK TJIABHBIM yYaCTHUK TPAHCIIOPTA T'a30B
KpOBBIO (pOJIb TEMOTrIIO0MHA U KapOaHTuapasbl). OOpaTHMOe CBS3bIBAHUE KUCIOPOAA U YTIEKHCIIO-
ro raza Kak croco0 TpaHcrmopTHpoBKH (MexaHu3Mbl cBs3biBaHUsA CO2 u O2 ¢ TeMOrI00MHOM, KO-
OIEPAaTUBHOE B3aUMOJICHCTBHE CYyOBEIUHHI] MeMOTJIO0MHA, PETYISIIMS HACHIIIEHUS TeMOTrJIOOnHA
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KHCJIOPOJIOM U aucconuanuu okcuremoriobuna (pH, 2,3-nmudocdornumepar, remneparypa)). ['nu-
MOKCHsI, (POPMBI, MEXaHU3MBI PA3BUTHSI.

ATD

6
I'mroko3a k’ I'nroxo30-6-¢ocdar 0,
r'ssr 2H20

9
®pykT030-6-Pocdar ‘X X
2I'SH H20;

ATD A
10 r

®pyxT030-1,6-1udochar

12 /

11 Pu6030-5-dpocdar

I'munepansaerun-3-pocdar —> OJA
<+ / CynepokcuIHbli aHUOH-
panukan Oy”
b « MeTHBl(Fe3+) ¢ \/’ | 2
1
13 A
* FBH: — > Hs (Fe?) Mounexyna Oz \
2H*
1,3-Iucocdormumepar
~ » 2,3-ludochoraunepar
17
14
ATO
3-dochormunepar
AT® BH; B

16
it ) /
—> —»  Jlakrat
dochoeHonmHpyBaT [IBK <

MeTabou3M 3pUTPOITUTOB.
AK — ackopbuHOBas kuciota, TAK — neruapoackopOHHOBasT KUCIIOTA,
A,B — xobepmentsr; AH2, BH2— BoccTaHOBIEHHBIE KODEPMEHTHI.

Hpa@uﬂbHOCWlb pemeHuﬁ npoeepbnie, conocmaeue ux ¢ omeemamul.

Jluteparypa aJist HOATOTOBKH
OcHoBHAas
Buonozuueckas xumust / B. K. Kyxra [u ap.]. Mockea : Buom ; Musck : Acap, 2008. C. 549 — 551, 585-598.
Buonoauueckas xumus / A. J1. Taranoeud [u 1p.]. Musck : Bem. mik., 2013. C. 376-395, 521-541.
3. Koncnexm nexumii.

N =

JononnureasHasi
1. Mappu, P. bBuoxnmus yenoseka : yue6. : B 2 1./ P. Mappu [u 1p.] / niep. ¢ aurin. Mocksa : Mup, 1993. T. 1. C.
52-62.
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3aganus AJ151 CAaMOCTOATEILHON padoThI

3adanue 1. TloBTOpUTE M 3aIIOMHUTE OMOXUMUYECKUE KOHCTAHTHI KpOBH (Tadu. 1).

HexkoTopbie 0MOXUMHYECKHE KOHCTAHTHI KPOBH
[110THOCTH KPOBU (1IETHHOI) 1,05-1,06
pH 7,37-7,44
OCMOTHYECKOE TaBICHUE 7,6-8,1 atm
OHKOTHYECKOE J1aBIICHHE 0,03-0,04 atm
I'11rox03a ma3Mbl (CHIBOPOTKH) 3,9-6,1 MmmouIb/11
OO01ue JIUIUIb 3,5-6,5 r/n
TpuanunrIuIepoITbl 0,85-2,0 MmMmoOIIB/1
XouecTepon 3,9-6,2 MMOJIB/1I
OO0muit 610K CHIBOPOTKH 6585 r/n
AnpOymMuH 35-50 /0
['moOynuHbI 20-35r/n
OubpuHOreH 24 1/n

OcTaTo4HbBIN a30T MJIa3MbI (CBIBOPOTKH)

14,3-25 mMonb/1

MoueBuHa T1a3MbI (CBIBOPOTKH )

2,5-8,3 MMOJIB/1I

AMMUaK KpoBu

6—65 MKMOIB/1I

MoueBas KucCIIoTa: MYKUYHUHBI

0,20-0,42 Mmmoub/1

SKEHIITUHBI 0,12-0,34
['eMornoOWH KPOBU: MY KUHHBI 130-170 r/n
JKEHIIIMHBI 120-150 r/n
bunupyOuH niaa3mMel (CBIBOPOTKH): 001U 8,5-20,5 MKMOIIB/IT
pSIMOU 2,2—5,1 MKMOJIB/I
HENpsMOn 1,7-17,1 MKMOAB/1T

Na* B mazme

130—-150 mmoab/1

K* B ma3zme

3,5-5,6 Mmmoabs/1

Ca?" B mna3me (06uwiA)

2,2-2,7 MMOIb/1

Tabnuya 1

1.1. ITosicauTe MPOUCXOKACHUC XUMNUCCKHUX KOMITIOHCHTOB KPOBH U UX 6I/IOJ'IOI"I/I‘IGCI(YIO POJIb.

3a0anue 2. 3HaliTe MexaHM3M (QYHKUMOHHUPOBAaHUS Oy]epHBIX CHCTEM KpOBHU. YMeNTe
O0OBSCHUTH MEXaHU3M COTPSIKEHHS] OMKapOOHATHOM M TeMOTJIOOMHOBOM Oy(QEpHBIX CUCTEM KPOBH.

3aoanue 3.

3.1. Kakue u3 npuBeIeHHBIX YTBEPKIECHUIN XapaKTepU3yloT reMOrIoOUH yenoBeka?

A. T'emoryioOuH B3pOCIIOrO YenoBeKa MpeAcTaBiseT co00i cMech, COCTOSIIYIO U3 TeMOrJIo-
ouna A (96-98%), remornoouna Az (2-3%) u remornobuna F (0,2—1%).

b. 'emorioOuH A coslep>KuT 1o J1Be 1enu o u .

B. 'emornoOun Az coaepKUT 1O JIBE O- U JABE O-TIEMH.

I'. 'emornobun F copepxuT 1o /Be 1eny o U .

J1. OMOpuoHanbHBIN reMornobuH (reMoraoOuH P) Bkitouaet B ceOs Tpu Gpakiul: reMorio-
oun I'osep | (L2¢2), remornooun ['osep Il (02e2) u remorno6un [optaenn (E2y2).

3.2. Kakune u3 creyromux yTBEpKICHHA O CTPYKTYPE TeMOTI00MHA BEPHBI ?

A. Mornekyna 0CHOBHOT'O I'eéMOTJI00MHA B3pOCIOro YeloBeKa COCTOUT M3 JIBYX HWICHTUYHBIX
0-CyOBEAMHUI] ¥ IBYX UACHTHUYHBIX [3-CYyObEeIUHHII.

b. Cy0Gbenununa (mporoMep) IeMOrIOOMHAa COCTOMT W3 OJHOW MOJMIENTHIHOW Ienu
(rmobuna) u rema.

B. I'eM — 3T0 KOMIIJIEKC TPOTONOP(UPHHA CO CBSI3aHHBIM B €T0 LIEHTPE aTOMOM JKeJIe3a.
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I'. XKeneso remoryiiobnHa ocTaercsi ABYXBAJICHTHHIM HE3aBUCHUMO OT MPHUCOCAMHEHHS WU
OTJauu KUCIIOPOJIA.

J1. B Mosnexysie reMoriobuna MMerTCs HeHTpsl i cBasbiBanusa Oz, COz, mpotonos (H') u
2,3-nmudocdorauiepara.

3.3. Kakue w3 crienyrommx YTBEp)KIECHUH O B3aUMOJICHCTBUU KHUCIOPOAAa U TeMOTrIO0MHa
BEPHBI?

A. KucnopoJ cBs3bIBa€TCs ¢ MOJIEKYJIOM FeMOITIOOMHA KOOTIEpaTUBHO.

b. Kucnopon cBsi3bIiBaeTcs ¢ xejne3oM rema reMorjioonHa.

B. Yrnekucnpiii ra3 yMeHbIIaeT CPOJCTBO FEMOIVIOONHA K KUCIIOPOAY.

I'. CpoactBo remornoOuHa K KUCIOPOY YBEIHMUUBACTCSA pU NOHMKEeHUU pH 1 Hao00poT.

J. Okucep yriepona, HMaHUBI KOHKYPUPYIOT C KHUCJIOPOJOM 33 MECTO CBSI3BIBAHUSI B reMe
reMoryioonHa.

3.4. Yxaxure ommbo4HOE yTBEpKaeHue o 2,3-nudocdoraunepare (2,3-API'K):

A. Tlpeobnamaromuii opranmueckuii pocdar B IPUTPOIUTAX.

b. IIpoMexyTOUYHBIN POAYKT TJIMKOIUTUYECKOTO ITYTH.

B. B sputponnrtax HaXOAUTCS B KOHIEHTPAIMSIX MPHOIM3UTEIBHO SKBUBAICHTHBIX T€MO-
TJI00OHHY.

I". Monekyia reMorio0nHa CBs3bIBaeT YeThIpe MoJieKysl 2,3-JIOI'K.

. Crabunusupyetr ae3okcupopMy TeMorioduHa, 2crnocoOCTBYS MEpexoay KHCIopojaa B
TKaHHU.

Hpa6uﬂbHOCWZb pemeHuﬁ npoeepbme, conocmasue ux ¢ omeemdamu.

IIpoBepbTe Bamm 3HaHUSA (CAMOKOHTPOJIb YCBOCHHS T€MbI)

3aoanue 1. OnpeneneHne KOMIIOHEHTOB Kakoi Oy(epHO#l ccTeMbl KPOBH HCIIONB3YETCS IS
JMArHOCTUKHU PACCTPOICTB KUCIOTHO-OCHOBHOTO PaBHOBECHS?

A. bukapboHaTHOM (ruIpoKapOOHATHOM). b. ®ocdarnoii.

B. I'emornoOnHOBOIA. I'. OxcureMorno00MHOBOM.

J. beakoBoii.

3aoanue 2. Pazputue MeTreMorio0MHEMHUI MOXKET ObITh 00YCIIOBJIEHO:

A. OTpaBieHHEM OKHCIUTEIAMH (HUTPUTHI, HUTPAThl, HUTPO30COEANHEHHS, OPOMUIBI U JIp. ).
b. Huskum napuuranbHbIM JaBICHUEM KHCIOPOAA.

B. HacnencTBeHHBIM 1e(eKTOM METTeMOTTI00MHPETYKTa3bl.

I'. AromanbsHoO# (hopmoii remornobuna (M-remoraoOuH u ap.).

J1. BelcOKMM napuyanbHbIM IaBJIEHUEM YIIIEKHCIIOTO rasa.

3aoanue 3. a-TanacceMusi XapakTepU3yeTcs:

A. Hapyuienuem cuHTE3a O-LENH. b. Hapymenuem cunresa B-1iemn.

B. Ycunenuewm cunresa f3- u y-ueneii. I'. [TosiBienunem B kpoBu remorioduna H (Ba).
J1. TTosiBieHneM B KpoBuU remorioouna baprca (ys).

3aoanue 4. B-Tanaccemus xapakTepusyercs:

A. Hapyuienuem cuHTE3a O-LENH. b. Hapymenuem cunresa B-1iemn.

B. IlosiBnenunem B kpoBu remorioonHa Kenus (Coaepxur y- u B-1emnu Hapsay ¢ o-IETIsIMH ).

I'. YBenndyeHnueM copepkaHus B KpoBH reMoriioonna F (ozy2).

J1. YBenudeHueM cojiepkaHus B KpOBH reMoryioonHa Az (0202).

OTBeThI K pelIeHnI0 3aJaHN I

Jna camonposepku ucxo0Ho20 ypoeHs 3HAHUIL:

1-A,b;2-A; 3.5: A-HAJI®", b — HAJl"; B: docdormuneparkunasuas (14) u nupysart-
kuHa3Has (15) peakuuu; I': menrozodocdaTHbiil myTh; J1: cylepokcuaaucMyTasa, KaTauasa, riayra-
THOHIIEPOKCHIa3a, IITyTaTHOHpeayKTasa; E: 2,3-nudochornmuuepar;.

na camocmoamenvnoit pabomoi:

31-A,b,B, T, [l 32-A,5,B, I, . 33-A,b,B, 1. 34-T.
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JladopaTopHas padora (60 MuHYT)
HNHcTpyKUIMA K NPAKTHYECKOMY 3aHITHIO

Pa6ota 1. Byghepnuvie ceoiicmea cvléopomku Kposu

B cwiBopoTKe KpoBH (DYHKIHOHHPYIOT OMkapOoHaTHas, OenkoBas U QocdarHas OydepHbie
CUCTEMBI.

Ipunyun memooa. Turpyrot 0,11 pactBopom HCI 1 mi ceiBopotku kpoBu (1-s1 mpobupka) u
1 M1 Boabl (2-s1 mpoOMpKa) 1Mo MHAUKATOPY OpoMpeHoI0BOMY cuHEMY (110 1 Karie B KaKIyrO MPpo-
OUpKy) 10 enToi okpacku. CpaBHUBAIOT Pe3yIbTaThl TUTPOBAHUS.

PesyabTarel: Vi= Vo=

BriBOI:

Pabora 2. Tumpomempuueckuiit memoo onpeoeneHus wei04Ho20 3anaca Kposu

KonnyectBo Bcex OCHOBaHMH KpOBHM, B TOM YHCJIE CBSI3aHHBIX C TE€MOIVIOOMHOM,
0003HaYaeTcsl MIEIOYHBIM 3aIacoM IeTbHOM KPOBH. DTa BEMYMHA HE COOTBETCTBYET PE3EPBHOM
IEJIOYHOCTH KPOBH, T. €. KOJINYECTBY XUMHUECKHU CBA3aHHOMW IJIa3MOM yriIeKUCIO0ThI pu 40 MM ee
HaIpsDKEHUs, a BCera 3HaUUTEIbHO IIPEBBIIIACT €€.

Tpunyun memooa. K uenpHo#i kpoBu 100aBIsOT 3aBeqoMo Oombinee koiaudectBo HCI, koro-
past HeUTpaIU3yeT BCE IIEI0YHbIE KOMIIOHEHThI. VI30bITOK KHUCIOTHl OTTUTPOBBIBAIOT IIEJIO0YBIO, 3a-
KaH4YMBas TUTPOBAaHUE B TOUKE 3KBMBaJeHTHOCTU npu pH = 5,0. 310 3Hauenue pH coorBeTcTBYET
M302JIEKTPUYECKUM TOYKAaM OCHOBHBIX OEITKOB KPOBU — alIbOYMHHA, TTI00yIMHA U Tiio0uHa. B cpe-
1e, OJIM3KON K M303JIEKTPUYECKON TOUKe, OSJIKM HEeyCTOWYMBBI U JIETKO BbINAIAlOT B ocaaok. Ilo-
TOMY O KOHIIE THUTPOBAHHS CYIST 1O NOMYTHEHMIO PacTBOpa W BBIMAJEHUIO XJIOMbEB O€JKa.
OOBIYHO OKOHYAHHUE PeaKIUU (MOMYTHEHHUE) MPOUCXOJUT PE3KO ¢ J100aBICHUEM OJHOM Karuiu Iie-
noun. lllenouHoil 3amac KpoBH BhIpaXKarOT B MUJUIMAKBUBAJIEHTAX LIEJIOYHM U COOTBETCTBYET KOJIU-
4eCTBY CBs3aHHOM ocHoBaHusiMH KpoBu HCI B mepecuere Ha oquH autp KpoBu. OHU3HOTIOTHUECKHE
npeersl KoeOaHuii menovHoro 3amaca KpoBu — 100—115 maks/m.

Xoo pabomer. K 10 ma 0,011 HCI no6asnstor 0,2 Mi1 KpOBH M TIIATENFHO MEPEMEIIUBAIOT.
[Ipo3paunslii Oypselil pacTBop TUTpYOT M3 MuKpoOroperku 0,10 NaOH no pesko HacTymaromiero
noMyTHeHUs. OTMEUaloT KOJMYECTBO IIEI0YH, MoUIeIIee Ha TATpoBanue. Vo{mi) = .

[IlemouHoOM 3amac KPOBH PACCUYUTHIBAIOT 1O (hOpMYIIE:
X (m3kB/m) =(1-Vr)-0,1-1000/0,2,

rae 1 — xomuuectBo HCI, B3saTO# i ananu3a u BeipakeHHo# B 0,1H KOHIEHTparwu, M, Vr —
00bEM ILEI0YH, U3PACXOAOBAaHHBIN Ha TUTpoBaHue, Mil; 0,1 — KOITMYEeCTBO MAIKB B 1 MJI I1es10uy,;
0,2 — KoNMM4ecTBO KPOBH, B3ATOE /IS aHaimu3a, M1, 1000 — 1 muTp KpoBH.

PesyabTartsl: V=

Pacuér:

BbiBoa:

Pa6ora 3. Konuuecmeennoe onpedenenue xnopuooe é kposu no Jlesuncony

XJ0p HAaxOIUTCS B OpraHM3ME B OCHOBHOM B HOHM3MpOBaHHOW (opme. XIOpUI-UOH —
IJIaBHBIA BHEKJIETOUHBIA aHHMOH. AHHMOHBI XJlOpa — HamOosee BaXKHbIE OCMOTHYECKH AaKTHUBHBIC
KOMITOHEHTHI KPOBH, JTUM(bI, CIUHHOMO3T0BOM *uakoctu. CoaepkaHue xjiopa (XJIOpUA-HOHOB) B
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CBIBOPOTKE KPOBHU MPAKTHYECKU 3IO0POBBIX B3POCHBIX JroJeH cocraBiser 95-105 mmons/n. B
IUIa3M€ M CHIBOPOTKE KPOBU I'PYIHBIX JeTel KOHIEHTpaUs XJIOpUI-HOHOB B HopMe paBHa 80-140
MMOJIb/I.

Ipunyun memooa. APreHTOMETPHUYECKHA OCAJIOYHBIA METOJ OCHOBAaH Ha CIOCOOHOCTH
HMOHOB cepedpa 00pa30BbIBaTh C HOHAMU XJIOpa HEpacTBOpUMbIE coyid. KomuuecTBo ocakIaroniero
BemtecTBa (AGNO3) 3KBUBAJICHTHO COACPKAHUIO XJIOPU/I-HOHOB.

[IpoBoAsT TUTpOBAaHUE XJIOPUI-MOHOB KPOBU a30THOKHUCIBIM cepeOpoM B MPUCYTCTBUU HH-
mukatopa KoCrOs. Tlo mocTvkeHWM 3KBUBAJICHTHOM TOYKHM TUTPOBAHUSI M30BITOK MOHOB cepedpa
o0pa3yeT ¢ HHIUKATOPOM COSTUHEHUE KUPMUIHO-KpacHOro 1Beta (Ag2CrOa).

Xoo pabomwi

1. Ocaxpagenue O0enkOoB KpoBH.B AByx mpoOupkax roToBAT CMECh PaCTBOPOB: 5 Ml
0,45% ZnSO4 + 1 ma 0,11 NaOH. 3arem B 1-10 mpoOupky BHOCAT 0,1 MIT CBIBOPOTKH, BO 2-10 (KOH-
TposibHY0) — 0,1 Mi1 H2O puer. [TpoOupku HarpeBaroT 3 MUH HaJl IJIaMeHeM cupToBKH. [locie 3to-
TO COJIEPKUMOE TIPOOHPOK (QMILTPYIOT B KOJIOOYKH depe3 Bary. Ocaqok Ha BATHOM (IIBTPE TIPOMBI-
BaIOT JIBa pa3a Bojo# (1o 3 mu).

2.0caxnenue nonoB xaopa B npucyrcrsuu KoCrOs. K ¢unsrpary npunusaror
2 xarumm 1-2% pactBopa K2CrO4 u tutpyrot pactBopom AGNO3 10 U3MEHEHHsI )KENTOro 1IBETa pac-
TBOpa B KUPIUYHO-KPACHBIM.

Pacuem. N3 obbema (mn) AQGNOs, momeamiero Ha TUTpoBaHue omnbITHOrO pactBopa (Vo
(M), BerumTatoT 00beM (Mi1) AGNOs3, nomenmmii Ha TuTpoBaHUE KOHTPOIIS (Vionrp (MIT)), M pa3HU-
1y yMHOXaroT Ha 0,355, ecnu pe3ynpTaT BbIpaxkatoT B Mr xsiopa Ha 0,1 mu kpoBu. [l BeIpaskeHuUs
B MI'% IOJy4eHHYIO BEeIMYHHY HY)XHO YMHOXHTh Ha 1000. KoadduuumeHr nepecyera B eIUHHULBI
CHU(mmons/m) — 0,282.

C (MMOHB/H) = (Von - VKOHTp) '0,355 -1000 '0,282,

PesyabTartbl: Vo= Vom=
Pacuér:

BbiBoa:
Iloonucwv npenooasamens:

30. TEMA: BEJIKM IIVIA3MbI KPOBU. CUCTEMA CBEPTBIBAHUS KPOBM.
IJIEKTPO®OPE3 BEJIKOB IIVIA3MbI KPOBU. OITPEJEJIEHUE
COJAEPKAHUS KAJIBLUSA B IIVIASBME KPOBHU

AKTYaJIbHOCTDb TeMbI

Hapsny ¢ onpenenenuem obuiero 6eka miasMbl KPOBU BaKHOE AMArHOCTHUYECKOE 3HAUCHHE
UMeeT BbISICHEHHE KOJIMYECTBEHHBIX B3aMMOOTHOIICHUNA MEXIY OTIACNbHBIMU (PpaKUUsSIMHU OEIKOB.
Ha 3aHATUM CTYIEHTBI 3HAKOMSATCSA C 3JIEKTPO(YOPETUYECKUM pa3/eleHHEM OEIKOB CHIBOPOTKU
KpOBH, MPOBOJAT KOJMYECTBEHHYIO OLIEHKY IpoTenHorpamm. Tema «'emoctas. Cucrema CBEpPTHI-
BaHUS KPOBU» — TPAJUIUOHHO CIIOKHAS JUIsl CTyAEeHTOB. [loHMMaHue MpoIeccoB CBEPTHIBAHUS
KpOBH U (UOPHHOJIN3a — OCHOBA JJIsl AAJbHEUIIEr0 M3yuyeHHs] BOIIPOCOB AMATHOCTHKH, JEUCHHUS,
npodunakTuku TpoMO030B (TPoMO0IMOO0IHIT) U TeMOpparui.

ean 3ansaTUs

O3HaKOMUTKCS C IPUHIUIIAMH HCCIIE0BaHUs OETKOBOTO COCTaBa KPOBH, OHATH TUATHOCTHU-
YECKOe 3HAYCHHE OTPE/ICTCHUS KOJIMUECTBEHHOTO COOTHOIICHHS OETKOBBIX ()pakiuii U OTAEITbHBIX
0enKoB TuIa3Mbl KpoBH. [1oMyuuTh MpeAcTaBleHHuEe O MEXaHU3MaX reMocTa3a U U3y4uTh (PYHKIIHO-
HUPOBAHWE CUCTEMbI CBEPTHIBAHUS KPOBH.
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TpeOoBaHMsl K HCXOAHOMY YPOBHIO 3HAHUI
na nonnozco yceoenus memvi HeOOXOOUMO NOBMOPUMD U3

—  obweil xumuu.

*  TUTPOMETPUYCCKHUE METOJIbI aHAJIN3A;

—  OUOOpeaHUYECKOU XUMUU:

"  «UTpATHAs KPOBHY;

— HOpMmanbHou usuonozuu:

"  TeMocTas;

—  Ouo02UYECKOU XumMuu:

*  (U3NKO-XMMHUYECKHE CBOICTBA OCITKOB, METO/IbI Pa3/ICiCHUs OCITKOB (BHICATMBAHHE, DIICK-
Tpoope3), KOMMUSCTBEHHOE OTpeiesieHrne OeKa I1a3Mbl KPOBH;

*  (epMeHTHI.

JlJ1s1 IpoBepKHU UCXOHOI0 YPOBHS 3HAHUI OTBETHTE HA CJIeAYyIOIHe BONPOCHI:
1. Uro monumaroT noj remocrazom? Busl remocTasa.
2. Yo Takoe «1UTpaTHasi KpOBb»?

Bonpocs! nu1s1 06cyxneHus

1. benku ma3mel kpoBu. OCHOBHBIE O€TKOBBIE (hpaKUUu: albOyMUHBI, MIOOYIHHBI, GUOpHU-
HOTeH (coaepxKaHue, QyHKINH); aTb0yMUHO-TIIOOYTMHOBBIN KOA((OUIIMEHT U €r0 JHarHOCTHYECKOE
3HaueHue. buojoruueckast poib U AMATHOCTUYECKOE 3HAUEHUE HEKOTOPHIX OCJKOB IJIa3Mbl KPOBU
(ranTornoOuH, TpaHcheppuH, HepyIoIIa3MUH, HHTHOUTOPHI TpuricuHa, C-peakTUBHBIN OEJIOK, HH-
TepdepoH, KPUOTTIOOYIUHBI).

2. DepMeHTHI I1a3Mbl KPOBH (CEKPETOPHBIC, HHIUKATOPHBIE, SKCKPETOPHEIE). J{narnoctuye-
CKO€ 3HaUYEHHUE OTNpeeNIeHUsI aKTUBHOCTU (DEPMEHTOB IJIa3Mbl KPOBHU.

3. IIpencraBnenne o remocTase (OmMpeaeiIeHne, CTPYKTYpHO-() YHKIIHOHAIbHBIE KOMITOHEHTHI,
COCYIUCTO-TPOMOOIIMTAPHBIH M KOAryJasUOHHBIA remocta3). Cucrema CBepThIBaHHS KpOBHU
(pyHKIMOHaNbHBIE 3BEHbS U UX Onosiornyeckas poib). [IpeacraBieHue o HapylmeHUsx (yHKIHO-
HUPOBAHHUS CUCTEMBI CBEPTHIBAHUS KPOBHU.

4. CgaeprbiBaroliasi cucteMa (KOMIIOHEHTBI U MX MPOUCXOXKICHUE), TeMOKOArysmus (ompe-
neneHue, ¢a3pl U UX MPOJOJIKUTEIBHOCTh, HCTOUHUKN TPOMOOIJIACTUHOB). BHemHMit n BHYTpeH-
HUN MEXaHU3MBbI CBEPThIBAaHUS KPOBH.

5. Buramun K (xumuueckas mpupoja, pa3HOBUIAHOCTH, PUPOAHBIE UCTOYHUKH, POJIb B Te-
MOKOAryJisiliuu).

6. AHTHMKOAaryisHTHas cucreMa, Kjaccuukanus (pU3NOoIOrnYecKUX aHTHUKOArYJISIHTOB: Mep-
BUYHBIE U BTOPHYHBIE (IPEICTaBUTENN, MEXaHU3M JelcTBu). [IpeacraBienne 00 UCKYCCTBEHHBIX
AHTHKOAryJIIHTaX MPsIMOTO U HENPSIMOTO JEHCTBUS.

7. ®ubpuHOIUTHYECKas cHCTeMa, MeXaHu3Mbl (pubdpunonusa. [lnazmMuHoBas cucrema (KOM-
IIOHEHTHI U UX MPOUCXOKIEHUE, MEXAHU3M JIEUCTBHUS).

Jluteparypa aJisi HOATOTOBKH
OcHoBHas
Buonozuueckas xumust / B. K. Kyxra [u 1p.]. Mocksa : buaoM ; Munck : Acap, 2008. C. 551-585.
Buonoeuueckas xumust / A. J1. Taranosud [u ap.]. Musck : Bemir. mik., 2013. C. 395402, 521-541.
3. Koncnexm nexuwuii.

N =

JlonmoJiHUTeILHAS
1. Hsanos, E. II. PyxoBoncto mo remoctasuoiioruu / E. I1. BanoB. MuHck : benapycs, 1991. 304 c.
2. Bacunvkosa, T. B. MonekyisipHble MeXaHU3MbI remocTasa: yued. mocobue / T. B. BacuinbkoBa. MuHCK :
MI'MU, 1999. 57 c.
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3ajanus 1J151 CAaMOCTOATEILHON padoThl

3aoanue 1. HazoBure HUHAUKATOPHBIC (bepMeHTBI KpOBH M HOACHUTE HUX JHATHOCTHYCCKOC
3HA4YCHUC.

3aoanue 2.
2.1. Hanuiute cxeMy BHYTPEHHErO IyTH CBEPTHIBAHUS KPOBH.
2.2. 3anmoMHHTE aKTUBATOPHI pakTopa XaremaHa.
2.3. Ha cxeMe BHEIIHEr0 MeXaHHM3Ma CBEPTHIBAHMS KpPOBU 3aMEHHTE 3HaK BOIpOca
COOTBETCTBYIOLIMMH (haKTOPaAMH.
?

@. VII —l—> d. Vlla
\?

d.IX D —>
d.1Xa- 7 l D11 DubpuHOreH

?-0.Va——>

DudpuH |

BHemiHuii MexaHU3M CBEPTHIBAHUS KPOBHU
3aoanue 3. HazoBute ButamuH K-3aBrcumMbie pakTOpbl CUCTEMBI CBEPTHIBAHUS KPOBH.

3aoanue 4. YmMeiite 0OBbSICHUTE MEXaHU3M JICHCTBUS OCHOBHBIX (DU3MOJIOTMUECKUX AaHTHKOA-
T'yJISTHTOB.

4.1. Beibepute U3 NpUBEAECHHBIX (PU3HOIOTUYECKUX aHTUKOATYJISTHTOB:

A. IlepBuunsle. 1. ®ubpuH. 4. Ilpotennsr Cu S.
b. Bropuunsle. 2. Aatutpom6uH I11. 5. a2-Maxkporino0ysuH.
3. 'enapuH. 6. IHrubuTop myTH TKaHeBOro ¢akTopa.

7. ITpoaykTsl nerpaganuu GpuoOpuHa.

4.2. OTBeTbTE HA BOIPOC: MOYEMY Y TOMO3UTOTHBIX HOBOPOXKACHHBIX C MyTalllel reHa mpo-
teuHa C HaOmoaeTcs paclpoOCTPaHEHHbIH TPOMOO3 BHYTPEHHUX OPraHOB (BpOXJIE€HHAas MOJIHUE-
HOCHas nmyprypa)?

4.3. OTBeTbTE Ha BOMPOC: MOYEMY MpU OaKTepUATbHBIX UH(EKIHIX, BHI3BAHHBIX HEKOTOPHI-
MU CTPENTOKOKKamMu, HabmonaroTcs Auddy3HbIe KPOBOTCUCHHUS?

3aoanue 5. HazoBuTE OpUEHTUPOBOYHBIE TECTHI KOATYIOTPAMMBI, XapaKTePU3YIOIIHE:
A. OO11ee cocTOSIHUE CBEPTHIBAHUS KPOBH. I'. AHTHKOATyISIHTHYIO CUCTEMY.
b. CocrosiHue oTeNbHBIX (a3 TEMOKOATYIISAIINH. B. [Toctkoarynsiuonnyto ¢hasy.
. Cucremy ¢pubpuHOIHN3A.

IIpasunvrocme pewienuii npogepvme, CONOCMABUSE UX C OMBEMAMU.
IIpoBepbTe Bamu 3HaHUS (CAMOKOHTPOJIb YCBOEHHSI TEMbI)

3aoanue 1. AnbOYMHHBI IJ1a3Mbl KPOBU XapaKTEPH3YIOTCS:
A. Xopouieit pacTBOPUMOCTBIO B BOJIE.

b. MonexynapHoii Maccoit okono 70000 [a.

B. Conepxat MHOTO TUKapOOHOBBIX AMHUHOKHCIIOT.
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I'. He sBISITOTCS TIIMKONTPOTEMHAMH.
J1. Coneprkanue B mia3Me KpoBU B HOpMe cocTaBisieT 35-50 r/m.

3aoanue 2. Ykaxure omrO0uHOE yTBEPKACHNE. ATTbOYMHHBI IJ1a3Mbl KPOBU:

A. CUHTE3UPYIOTCS B 9PUTPOLIUTAX.

b. CpaBHUTENBHO OBICTPO OOHOBIISIOTCSI.

B. Urparot BaxXHYIO poJib B CO3JaHUHU OHKOTHUYECKOTO JAAaBJICHHUS.

I'. BeimonHs0T pois 0EIKOBOT0 pe3epBa OpraHmu3ma.

J1. OCylecTBISAIOT TPAaHCIIOPT META00IUTOB (KUPHBIX KUCIIOT, OMIMpyOUHA, albI0CTEPOHA,
Ca?") u nexapcTBEHHBIX BElIECTB (AHTUOMOTHMKOB, CYJIb()aHUIAMUIOB, CATHIMIATOB, GapOUTypa-
TOB, CEPJCUHBIX INIMKO3UIOB U JIp.).

3aoanue 3. T 1oOyIMHBI TU1a3MbI KPOBH XapaKTEPU3YIOTCS

A. BOJIBIIMHCTBO INI00YJIMHOB — TJIMKOIPOTEUHBI.

b. ImeroT 60IbIyto MOJIEKYJISIPHYEO MAacCy B CPAaBHEHUH C aJIbOYMUHAMH.

B. MHorue rio0ynuHbl — CpaBHUTEIBHO THAPOPOOHBIE OCIKH.

I'. BeimagaroT B 0cafiok ToJIbKO B HackieHHOM pactBope (NH4)2SOa.

J1. ®usnonornueckre KOHIICHTPAIIUHU TII00YIMHOB B m1a3me kpoBu — 20-35 1/

3aoanue 4. Yxaxute BepHble yTBepKIeHUs. [ T00yIMHBI M71a3Mbl KPOBU:

A. [IppyHUMAaIOT y4acTue B CO3JaHUU T'YMOPAJIIBHOIO HIMMYHHUTETA.

b. OcyiiecTBis0T TPaHCHOPT OPraHUYECKUX BEIECTB (METa00IUTOB, TOPMOHOB, BATAMHHOB).
B. OcymectBisioT TpancnopT katuonos (Cu?*, Fe®*, Mg?* u ap.).

I'. SIBnst0TCSl HHTUOMTOPAMU IPOTEOTUTUYECKUX (PEPMEHTOB.

. Urpatot BeAyIIyro pojib B CO3JaHUA OHKOTUYECKOTO JaBJICHUS.

3aoanue 5. Kaxue QpyHKIMH BBITOIHSAIOT IPUBEACHHBIC HIKE TTI00YITMHBI KPOBU?

1. llepynomia3mMuH. A. VuyactByer B TpaHcmopte xeneza (Fe®') mo kpoBeHOCHOMY
2. TpancheppuH. pycay.

3. 02-MakpornoOynun.  b. Benyimas poib B TpaHCHIOPTE MEIU K TKAHSIM.

4. I'anTOra00uH. B. ObmamaeT okcua3HOM aKTUBHOCTEIO.

I'. CBs3pIBaeT U TPaHCHOPTUPYET CBOOOJHBIN I'eMOIIOOMH Ija3-
MBI B KJIETKH PETUKYJIO3HIOTEIHS.

J1. Marubupyer nporeoquTHyeckue GepMeHTbl KpOBH (TPHUIICHH,
XUMOTPHIICUH, TPOMOUH, TUIa3MHUH, KAJUTUKPEUH).

3aoanue 6. Kaxue U3 MpUBEICHHBIX YTBEPKACHUH XapakTepu3yloT C-peakTUBHBINA O€TI0K?

A. Jlaet npenunurat ¢ C-nonucaxapuoM MHEBMOKOKKA.

b. Cocrout u3 6 cyoweaunuil ¢ MmosiekysipHoit maccoit 23000 [la kaxasi.

B. IIocTosSIHHO B MajbIX KOJIMYECTBAX COJEPIKUTCS B KPOBH NPAKTUYECKH 30POBBIX JIOJEH.

I’ KoHmenTtpanuss B IUIa3Me€ KpPOBH MpPHU BOCHAJCHUM WM HEKPO3€ TKAHEH MOXKET
yBesnnuuBaThes B 20-25 pas.

J. SIBnsiercs mapanpoTENHOM.

3aoanue 7. B mpouecce TpomMO6000pa3zoBaHUS pa3WyarOT BHEIIHWM W BHYTPEHHUN NyTU
CBepThIBaHUS KpoBU. Ha KakoM 3Tare cBepThIBaHUS KPOBU OHU HE COBIAAAI0T?

A. TlpeBpaiienue npoTpoMOrHa B TPOMOUH.

b. IlpeBpamienne ¢pubpuHorena B puOpHH.

B. O6pazoBanne npoTpoMOrHa3bl (AKTUBHOT'O TPOMOOILIACTHHA KPOBH).

I'. Petpakuust KpoBsiHOTO TpomOa.

J1. IIpeBpanienne mia3aMMHOT€HA B IJIa3MUH.

3aoanue 8. Kakoe u3 npuBeIeHHBIX YTBEPXKICHHUI HE XapakTepHo Uit (pakropa Xaremana?
A. SIBnsgercs cepuHOBOM MPOTEA30il.
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b. AxTuBUpYyeTCS KaTUIMKPEUHOM.

B. AxkTuBHpyeTCs IPU KOHTAKTE KPOBU C UYKEPOAHON MOBEPXHOCTBIO (CTEKIIO, KAOJIUH).
I'. AkTuBupyercss TpPOMOOLIUTAPHBIM TPOMOOIIJIACTHHOM.

J1. AKTUBUpYETCS] TKAHEBBIM TPOMOOILIACTHHOM.

3a0anue 9. Pacmonoxure B TPaBUIBHOM TOPSAKE COOBITHSA, NPOUCXOIAIIME NpHU
o0Opa3zoBaHuM GUOPUHOBOIO CTyCTKA.

A. ObpazoBanue remns pubpuHa.

b. Crabunuzanus noiaumepa pubpuna (obpasoBanue Gpudbpuna l).

B. Ormennenne ot ¢pubpuHorena ¢pudpuHonentuioB A u B.

I'. Cxatue rens.

J. O6pa3zoBanue ¢udpuna S.

3aoanue 10. Habmogaemas pu HaciIeaCTBEHHOM HenocTarounoctu (akropa Xl mosbimen-
Hasi KPOBOTOYMBOCTb OOBSICHIETCS HEBO3MOXKHOCTBIO 00pa3oBaHUs CTaOMWJIBHOTO (pUOPHHOBOIO
cryctka. KakoBa poJjib miia3MeHHO#N TpaHcriayTamuHasbl (puOpuHa3bl) B 00pa3oBaHUU TeMOCTATH-
4yeckoro Tpomba’?

A. Yyactue B cuHTe3e (puOpUHOTeHa B TICUCHH.

b. Yuactue B 06pazoBanuu GpuOpuH-MOHOMEpA.

B. Yuactue B o0Opa3zoBaHiM pacTBOPUMBIX (PUOPUH-MOHOMEPHBIX KOMILJIEKCOB.

I'. YuacTue B KOBaJICHTHOM clIMBKe (PUOPHUHOBBIX MOJIEKYI.

J1. Yuactue B peTpakiiuyu reMocTaTuieckoro Tpomoa.

3aoanue 11. I'nnoButamuHo3 K conpoBok/1aeTcsi MOBBILIEHHOW KPOBOTOYMBOCTHIO. KakoBa
poib ButamuHa K B remokoaryssiuun?

A. HeoOXoaum ISl aKTHBAIMH CBEPTHIBAIOIICH CUCTEMBI TIOCTIE TIOBPEKICHHUS COCY/IA.

b. HeoGxoauMm U1 OAHOBPEMEHHOTO aKTUBHUPOBAHMS CBEPTHIBAIOIIEH U MPOTHBOCBEPTHIBA-
IOILEH CUCTEM.

B. YuactByer B nocrcunrerndeckom cospeBanuu I, VII, IX u X ¢akropoB cBepThiBaHus
KPOBH.

I'. YuacTByeT B CBA3BIBAHNN MOHOB KaJIbIUSI.

J1. YuactByert B cuntese V u VI pakropoB cBepThIBaHUS KPOBH.

3a0anue 12. Buibepute INpaBUIbHBIE YTBEPXKACHHUS, XapaKTEPHU3YIOLIME YydacTHEe HOHOB
kaneuus (¢. 1V) B remokoarynsuuu:

A. SIBnsir0TCSA BTOPUYHBIMU IIOCPEAHUKAMU B IEHCTBUU PsAJla TOPMOHOB.

b. CtumynupoBaHue MpoOLECCOB MEPEKUCHOTO OKUCIEHUS JIUITUIOB.

B. CBs3biBaHMe Ha TPOMOOIUIACTHHAX KaJIbIMI-3aBUCUMBIX (DAKTOPOB CBEPTHIBAHHS KPOBH
(). X, . X, . VI, . ).

I'. Crabunuzanus CTpyKTypbl TPOMOOILIACTHHOB.

J1. AKTUBHpPOBaHUE HEKOTOPBIX (DAKTOPOB CBEPTHIBAHUS KPOBH.

3aoanue 13. ledunut anturpom6buna |l — yvacras npuuuna Tpom6030B. KakoBa anTHKOA-
TYJISHTHas poiib aHTuTpomMOuHa 11?7

A. O6pa3oBanre HEOOPATUMOTO KOMILJIEKCA C TEMapruHOM.

b. Uurubupyet Butamun K-3aBucumoe kapOOKCHIMPOBAaHHE OCTATKOB IIyTaMaTa.

B. HeoOpaTtimo HHAKTUBHUPYET OOJIBIIMHCTBO CEPUHOBBIX ITPOTEA3 CBEPTHIBAIOILIEH CHCTEMBI.

I'. 3aTpynHsieT cBsi3bIBaHUE (PAKTOPOB CBEPTHIBAHUS HA TPOMOOIIIACTHHAX.

J. Paspymaer V u VIII paxTops! cBepThIBaHUS KPOBH.

3aoanue 14. Uto onpenensieT IPOTUBOCBEPTHIBAIOIIYIO aKTUBHOCTh TemapuHa’?
A. CBs3bIBaeT HOHBI KaJIbIHA.
b. AktuBupyet antutpom6OuH |11
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B. Obpa3yer HecTaOUIIbHBIE KOMIUIEKCHI ¢ HEKOTOPHIMHU (DAKTOpaMH CBEPTHIBAIOIICH CHUCTE-
MBI, BEIKJTIOYAsi KX U3 MPOIECCa TeMOKOATyISIUH.
I'. OcymecTBiseT HeepMEeHTATUBHBIA (HPUOPUHOIIHN3.

J. Uarubupyer ButamuH K-3aBucuMoe kapOOKCHIMPOBAHUE OCTATKOB IIIyTaMaTa IMPOTEHHOB
Cus

3aoanue 15. OTbGepuTe T€ TPOTCONUTHICCKUE (DEPMEHTHI, IPH ACHCTBUU KOTOPBIX BO3MOXKHO
MpeBpalleHHE MIa3MUHOT€HA B IJIA3MUH:

A. TkaHeBbII aKTUBATOP MJIA3MUHOTEHA. b. Ypokunasa.

B. IIpoteun C (S). . az2-MakpornoOyuH.

I'. ao-AHTHIIIA3MUH.

3aoanue 16. Pacionoxure B MpaBUIBHOM HOPSIIKE COOBITHS, TPOUCXOSIINE IPH (PUOPUHOIH3E:
A. IIna3MuHOTeH Ocax1aeTcst Ha GUOPHUHOBBIX HUTSIX.

b. TkaHeBbIil aKTHBATOP MJIa3MUHOT'€HA AKTUBUPYET IJIa3MUHOTEH.

B. TkaHeBbIi aKTHBATOP IUIA3MHHOTCHA CBS3BIBACTCS C PUOPUHOM.

I'. [Ina3MHHOTEeH NPEBpAIIACTCs B IUTA3MUH.

J. ITna3mun ruaponusyet GuOpHH.

OTBeTHI K pelIeHUuI0 3aJaHUil

na camocmoamenvnoit pabomoi:

41A—2,3,4,5,66—1,7.

5. A — 1) Bpems cBepThiBaHUs KpoBH 10 JIu-Yaiity; 2) Bpemst pekansiudukanmu; b — | gha-
3a: aKTUBHPOBAaHHOE 4yacTUuHOe TpomboriactuaoBoe Bpems (AUTB), Il ¢aza: mporpoMOHUHOBBII
unaekc (ITTH), nporpomOuHoBeIid mokazatenb; |l ¢asza: 1) xonmmyecTBo (ubOpuHOTreHa; 2) aKTUB-
HOCTh (ubpuHasel; B — 1) perpakuus Tpom6a; 2) reMaTokput TpoMoa; I' — 1) TpoMOKMHOBOE Bpemst
(TB); 2) TonepaHTHOCTH IJIa3Mbl K IenapuHy; 3) akTUBHOCTh aHTUTpoMOuHa Ill; JI — ¢pubpunonu-
TUYeCKas aKTUBHOCTH (CIIOHTaHHbBIN puOpUHOIU3).

JlaGopaTopHnas pa6ora (80 MUHYT)
HNHCcTpyKIMS K NPAKTHYECKOMY 3aHATHIO

Pa6ora 1. lencuToMeTpus 3jieKTpodoperpaMMm Ha IeHCUTOMeTpe.

O3HakoMbTeCh ¢ ycTporcTBOM aeHcuTomeTpa.llomecture Ha pabouuii cros mpudopa mc-
clieyeMylo dJeKTpodoperpaMmMy TakuM o0pa3oMm, 4yToObl (ppakius anbOyMHUHOB ObLTa clieBa, T.K.
puOOp MPOU3BOAUT U3MEPEHHSI ONTHYECKON TUIOTHOCTH CIIEBa HAIIPABO.

B nporpamme, ynpasistomieid mpuOopoM, BEIOEpUTE HOMEDP TOPOKKHU JIEKTPO(PoperpaMmel.
JIns manHOTO OOpasma BbiOepuTe KoMaHAy «CKaHHpOBaTh BbIIENCHHOE». [Ipubop B aBTOMaTHUe-
CKOM peXHME OTCKaHHUPYET BBIOpaHYIO 3IeKTpodoperpaMmy, ONpeaeauT IpaHuIbl ppakiuuil U BbI-
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JACT MX MPOIICHTHOE COOTHOIIEHHe. B ciydae HeoOX0aMMOCTH TpaHUIlbl (PPAKIMii MOYKHO BBICTa-
BUTBH ITYTEM HAKATUSA JIEBOW KJIABUILIEH MBIILIKH.

i DM 2120 1.0 MEI]
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[ToryyeHHbIE pe3yIbTATHI IEPEHECUTE B TAOJIHUILY.
bpaxus anbOyMHH | 01- TTIOOYJIHUH | 02- TIOOYIHH B-rno6ynux Y-rs100ynuH

coJiepKaHue,
%

[To cooTHOMICHUIO (PpaKIUil ONPEIETUTE UX COOTBETCTBUE HOPME U TIPOU3BEANTE BBIUUCIIC-
HUE aIbOyMHUH-TIIOOYIMHOBOTO K03 durrerTa mo Gopmye:
cooepacanue anrboymunos, %

AT cooepoicanue 2nooynunos(cymma ecex enodynunosvix gpaxyuii), %

Anvoymun-2n00yauno8wlll Ko3gguyuenm — OTHOIICHHWE KOTUYECTBAa allbOYMUHOB K KOJIH-
YeCTBY IVIOOYJIMHOB B OMOJOTHYECKHUX JKUAKOCTIX. B KpoBM BenmnynHa aibOyMHUH-TIIOOYJIMHOBBIM
kodpduiimeHTa B HOpPME OTHOCUTENIBHO TOCTOsiHHa W paBHa 1,5-1,7. CHimkeHue anbOymMuH-
TIIOOYTHHOBEIN Kod(dHIMeHTa, XapakTepHOE JUISI MHOTHX MATOJOTHYECKHX COCTOSHUM, MOXET
OBITh CBSA3aHO KaK C YBEJIMYCHHEM aOCOIFOTHOTO KOJMUYECTBA TII00YIHHOB(MPH OCTPBIX U XPOHHYE-
CKHMX BOCHAIIUTEIBHBIX MPOIECCax), TAK U ¢ YMEHBIICHHEM a0COTIOTHOTO KOJIMYECTBA ajlb0yMUHOB
(mpu 1MppO3€e NeUeHH, TeMaTHTE U APYTUX 3a00I€BaHUSIX TTEUCHH).

BriBoa:

Pabora 2. ®oTomeTpus 3/110aT0B paKuuii Oes1ka

Xo00 padomui. Tlonocku aneTHILENIIONO03bI MPOMOKAIOT (PHIIBTPOBANILHOM Oymaroii, okpa-
IIeHHBbIe OeNKOBbIE (hpPAKIMM BHIPE3AIOT U TMOMEMIAIOT B COOTBETCTBYIOIIME NPOHYMEPOBAHHBIE
MPOOUPKH C MIOUPYIOITUM PACcTBOPOM (B 5 mpoOupok HanmmBaroT u3 0ropetku 1o 5 mut 0,1 H NaOH).
Yepes 20 MUHYT IPOTUB BO/IbI (KOHTPOJIb) ONPEAEISIIOT ONTHUYECKYIO INIOTHOCTh KaXK10T'0 pacTBOpa
Ha (orosnekTpokaopumeTpe (kroBeta 10 MM, kpacHbIi cBeTOGHIBTP ¢ A = 670 HM). 3Has onTHYe-
CKHE TUIOTHOCTH PACTBOPOB, COOTBETCTBYIOIINE KaX/10H (paKlny, BEIYUCISIOT CYMMY ONTHYECKUX
TUTOTHOCTEH BCEX (PpaKIMii M paCCYUTHIBAIOT OTHOCHTEIIFHOE COJIepKaHue OelTka B KayKI0i (hpakiuy,
BBIYHCIISIIOT alTbOYMUH-TIIO0YTMHOBBIN KO PULIUEHT.

OnTuy. WioTH. 2r0aTa anboymuHa (E)

. 0
Cymma ontud. mioTHocTeH () 100 %.

OtHocut. conepx. ansoymuHa (%) =
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Pe3yabTarhi:

aTbOYMUHBI | 01-TJIOOYIIHMHBI | 02-TJIOOYJIUHBI | B-TII00YIHHBI | Y-TI00YITHMHBI z
E (ontuu.
TIJIOTH. )
OTtHOCHT.
coz-e, %
Pacuer: AT =
BoiBoa:

Pabota 3. Onpeodenenue cooepicanun Kanvyus 6 naazme Kpoeu

Kanpuuii urpaer BakHyI0 pojib B OCYLIECTBICHUH MPOLIECCOB XKHU3HeAesTeNbHOCTH. OH BIus-
€T Ha MPOHHUIIAEMOCTh OHMOJIOTHYECKHX MeMOpaH, BO30YIMMOCTh HEPBOB M MBIIII, y4acTBYET B
HEPBHO-MBIILICYHOW MPOBOJMMOCTH, COKPALIEHUH U pacciabieHUH MYCKyJaTypbl (B TOM 4ucCIe
MBIIIIIBI Cep/Ilia), CEKPETOPHBIX Mporeccax, (opMUPOBaHNU KOCTH U XpsIIa; BO3ACHCTBYET Ha 00-
MEH BELIECTB B KJIETKaX, SIBJISETCS BaKHBIM (DaKTOPOM I'eéMOCTa3a U MOCPEIHUKOM JeHCTBUS TOP-
MOHOB B KJIETKE.

KonnyectBeHHOE omnpeenieHre KajablMs B IUIa3Me KPOBU MMEET BaKHOE 3HAUYEHUe JUIsl Jua-
THOCTHKH psijia 3200JI€BaHUi U TPY HAOIIOIEHUH 32 XOJI0M JICYCHUSI.

B HOpMe KOHIIEHTpaIus 001Iero Kaiblus B Iia3Me KpoBu — 2,2—2,6 MMOJIB/JI.

Ipunyun memooa. Nunukarop xpomoreH yepHbiid ET-00 oOpasyer ¢ KajibliueM COeMHEHUE Po-
30BO-(huoneroBoro 1Bera. [Ipu TutpoBaHuu TpuiaoHoM b (1Byx3amelieHHas HaTpueBas COJIb ATH-
JICHIMAaMHHOTETPAYKCYCHOW KHCIIOTHI, 00pa3yromasi MpoYHbIe KOMIUIEKCHI ¢ MOHAMH KaJIbIHs) Ta-
KOT'O OKpAallleHHOTO pacTBOpa MPOMU30HAET M3MEHEHHE OKPACKM B CHHE-PO30OBBINA IIBET B 3KBHUBa-
JICHTHOM TOYKE, COOTBETCTBYIOIIEH CBS3BIBAHUIO TPUIIOHOM b BCeX MOHOB KaJIbIIHs B PacTBOpE.

Xoo pabomwi. B xon6ouky HanuparoT 25 mu H20 u BHocsaT 1 min ammuauHoro OydepHoro
pacTBopa. 3aTeM NMPWIMBAIOT | MJI HCCIeyeMOi Im1a3Mbl KPOBH U 2 KAl MHIMKATOPa XpOMOTeHa
yepHoro. PactBop npuoOperaer po3oBo-(hroneToBbli 1iBeT. 3ateM pactBop TUTpytoT 0,002M pac-
TBOpOM TpuisioHa b 10 cuHe-po3oBoii okpacku. [lo 00bemy Tpuiiona b, nomeaiero Ha TUTPOBaHUE,
PacCUUTHIBAIOT COJIEPKaHHUE KaJblMs B IUIa3Me KPOBH.

Yo 0,002-40,8-100-0,245-V.
1

rae 0,002 — monsipHOCTB pacTBOpa TpuiioHa b; 40,8 — monexynsapusiii Bec Ca; 100 — xoappuru-
eHT JuIs mepecueta B Mr%; 0,245 — koo duuuent nepecuera B enunuisl CU (Mmons/i); 1 — o00b-
€M CBIBOPOTKH, B3AThIH JUIs aHanu3a; V—o0beM TpuiioHa b, u3pacxonoBaHHbIi Ha TUTPOBAHUE.

Pesyabrar: V; = Pacuer:

BriBoOa:

Iloonuce npenooasamens:
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31. TEMA: BUOXUMMUS IMTAHUSA. POJIb BEJIKOB, IUIIUAOB, YI'VIEBOAOB
N BUTAMHWHOB. KAYECTBEHHBIE PEAKIITUN HA BUTAMMWUHBI.
KO/IMYECTBEHHOE OIIPEJAEJIEHHUE BUTAMMWHA C

AKTYaJIbHOCTbH T€MbI

Hcnonb30BaHWe THUINHM KUBBIMA OpPTaHW3MaMu O0O03HAYAETCS TEPMUHOM «ITUTAHHE.
PaznnyaroT Tpu BaKHEHWITUX KATETOPUH MJIM COCTABHBIX KOMIIOHEHTA ITHIIH:

1) nuraTenbHBIC BEIIECTBA — WUCTOYHUKH SHEPTHH U IUIACTHYECKOTo Marepuaia (OenKu, Jiu-
MIUJTBI, YTJICBO/IBI);

2) MUKPOKOMITIOHCHTBI MK — (BUTAMUHBI 1 MUHEPAJIbHBIC COCIUHCHHS, HEOOXOMMBIC IS
OMOXHMMHYECKHX MTPOIIECCOB);

3) BOJIOKHHCTBIC CTPYKTYphl (HEIepeBapuBacMble MOJUCAXapUIbl, HEOOXOIUMbBIC IS
HOPMaJIbHOTO (DYHKIIMOHUPOBAHUS MHILIEBAPUTEILHON CHCTEMBI).

OcylimecTpieHe TeMA WIM HMHBIMH KOMIIOHCHTAMH IUINK, B TOM YHCJIEC HE3aMCHUMBIMU
(dakTopaMu MUTaHus1, CBOUX (HYHKIMI B OPraHU3ME IMPOUCXOIUT Yepe3 OMOXUMHUICCKHIE TIPEBPAIICHHSL.
[ToHumaHue TOro, KakMM OOpa3oM pa3IMYHbIE KOMITOHEHTHI THIM BOBJICKAIOTCS B HUX, TTOMOXKET
OCMBICIIHTh HEOOXOIMMOCTh M CYTh COAJaHCHPOBAHHOTO IHTAHUS, CBOCBPEMEHHO DPAacCIO3HABATh U
AKTHBHO JICHCTBOBATh IIPH CTOJb PACIPOCTPAHCHHOM B KJIMHHUYECKOHW IPAKTHUKE COCTOSHHU
HEJIOCTaTOYHOro nuTaHus. Jledumr 1ro0oro BUTaMIHA BEIET K MOSIBJICHUIO CIICIIM(PHYECKUX HAPYIIIe-
HUM peakiuii oOMEHa ¢ XapaKTePHBIMH KIMHHYECKUMH IPOSBICHUSIMUA. 3HAHUE KO(PEPMEHTHBIX
(GYHKIMH BUTAMUHOB B OpPraHK3Me TI03BOJISICT MOHATh MEXaHU3MbI Pa3BUTHUS U IPO(UIAKTUKN TUIIO- U
ABUTaMHHO30B M UCIIOJIb30BaTh BUTAMHHEI C MPOMUIAKTHUECKON U JICYCOHOM TIEITBIO.

ean 3ansaTus

3aKkpenuTh 3HaAHUA IO XUMHUYECKOW CTPYKType M MOJEKYJSIpHBIM MeXaHM3MaM Ouoyioruye-
CKOTO JIeHCcTBHS KOpepMEHTHBIX ()OPM BUTAMHUHOB, BOBJICUEHHIO B METa00JIM3M JIPYTUX HE3aMECHHU-
MBIX (pakTopoB nutaHus. CHopMHPOBATH MPEACTABICHUE 0 OMOXMMUYECKUX MEXaHM3Max HCIOJIb-
30BaHUsl KOMIIOHEHTOB IUIIM JJIS MOAJEPKaHUS HOPMAIBHOM KM3HEAEATEIbHOCTH OpPraHu3Ma, O
MAaTOJIOTUYECKUX COCTOSIHUSIX HEJJOCTaTOYHOro nuTaHus. [[03HAKOMUTB CTY/IEHTOB C METOJIaMu 00-
Hapy>XCHHsI BATAMUHOB U KOJINYECTBEHHOI'O UX OMNPEJEIICHUS B IPOAYKTAX TUTAHUS.

TpeGoBanus K HCXOAHOMY YPOBHIO 3HAHM I

na nonnozo yceoenus memvi HeOOXOOUMO NOGMOPUMND U3

— OUO0Op2AHUYUECKOU XUuMuu:

" CTPOCHHME U CBOMICTBA TIETEPOLMKIMYECKHX COEAUHEHMM — MNHPUAMHA, NUPUMHUIUHA,
UppoJIa, THa30j1a, HoppupuHa, HTapaaMMHOOEH30MHOM KHCIOThI, HIKOTUHOBOM KHCIIOTHI,

* OWOJIOTMYECKH AKTHBHBIE Ie€TEpOPYHKIIMOHAIbHBIE COCIUHEHUS OEH30JILHOTO U TeTepo-
LUKIMYECKOTO PSJIOB, META0OIUTHI U OMOPETYIISITOPHI;

— ouoxumuu:

* KO(EpPMEHTHI U UX POJIb B IpoIleccax MeTabO0IN3Ma;

* KogepMeHTHbIE (HOPMBI BOJIOPACTBOPUMBIX BUTAMUHOB M UX y4acTHe B MeTab0IM3Me;

" IIyTH KaTaboJIM3Ma 6CHKOB, JKHUPOB, YITICBOJAOB B KJICTKAX.

JJ1st mpoBepKM UCXOAHOT0 YPOBHS 3HAHUI BBINOJHUTE CJIEAYIONIHE 321aHUS:

3aoanue 1. Kakoe u3 HUKECICIYIONTUX BBIPAKECHUN OTHOCHTEIILHO MaHKpeaTH4YecKux dep-
MEHTOB IpaBUIIbHOE?

A. Bce OHU CEeKpeTHPYIOTCS B BUI€ HEAKTUBHBIX TPO(EPMEHTOB.

b. Bce oHM cekpeTHpyroTCs allMHAPHBIMU KIIETKaMH.

B. Bce oHU cexkpeTupyroTcsl B OTBET Ha XOJECIUCTOKUHHH.

I'. Ing onTMansHOM akTUBHOCTH UM Tpebyetcs pH okoro 7.

J1. OHM BaXXHBI TOJIHKO JJIs TTIEpEBapUBaHUsI OCITKOB.
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3aodanue 2. Kakoe U3 HIDKECIEAYIOMIMX BhIPAKCHUH TIPaBUIbHOE?

A. JleficTBUe aIpeHalIMHA U TJIIOKaroHa HAIpaBiICHO Ha YBEJIWYEHHE YPOBHS TIMKOTeH(OC-
dhopuiassl.

b. IHTEHCUBHOCTD pacCIICIIEHUS TJIMKOT€HA B COCTOSHUU HATOIIAK paBHA MHTEHCHBHOCTH
€ro CHHTE3a.

B. ledbochopunupoBanue rmUKOreHCHHTETa3bl B OTBET Ha JICHCTBUE MHCYJIUHA MPHUBOJHUT K
YBEJIMUEHUIO €€ aKTUBHOCTH.

I'. tAM® — 3T0 BTOpUYHBIN OCPEIHHUK, KOTOPBIN 00pazyeTcs B OTBET Ha JCHCTBHE aJpeHa-
JIMHA U TJIIOKaroHa B IIEYEHHU.

. ®ochopunupoBanue raukoreHpochopunasbl B OTBET Ha JACHCTBHE TITFOKATOHA YBEIHYU-
BaeT e€ aKTUBHOCTb.

3aoanue 3. KakoBa QyHKIHS TOPMOH-9YBCTBUTEIILHOM JIUTIA3bl B dKUPOBOU TKAHM?

A. I'unposn3yer ropMOH, KOTOPBIM y4aCTBYET B PACILEILNICHUH KUPa.

b. Cunre3upyer HOBbIE KUPOBBIE KJIIETKH U3 IIPOCTHIX KUPHBIX KACIOT.

B. 'uponu3syer Tpuauuiariuueposiasl ¢ 00pa30BaHUEM KUPHBIX KUCIOT AJI JPYTUX KIIETOK.

J. CuHTe3upyeT AJIMHHOLIETIOYEUYHBIE >KMPHBIE KHUCIOTHI JUIsl CUHTE3a JIMIUIOB B JPYTUX
KJIETKaX.

3aoanue 4. Kakyro poib UrpaeT reHeTHIeCKuid (JakTop B TIEPCIEKTUBE JOCTIIKCHUS OIpeJIc-
nenHoro Beca tena? Yro takoe rern Ob U kKakyro pojib €My OTBOJST B Pa3BUTHU OKUPEHUS Y YeJI0-
Beka? Kakue apryMeHThl MOYKHO MPUBECTH B TIOJIb3Y TOTO, UTO ATOT I'€H CBSI3aH C KOHTPOJIEM Beca?

3aoanue 5. JlabopaTopHbBIM aHAIN3 MOCJIE THAPOJIM3a BEUIESCTBA BBIIBUI B THAPOJIM3ATE ajie-
HUH, pr003y 1 pochopHyro kucioTy. KakoBa CTpyKTypa HCXOIHOTO BelecTBa?
A. Tlenrrun. b. Hykneo3ua. B. Mononykiieotun. I'. Ilenrozodocdar. [. Onurocaxapu.

3aoanue 6. BcnoMHUTE, YTO BUTAMUHBI IPUHUMAIOT y4acTHe B Ipolieccax MeTabonn3ma 1mo-
Clle X aKTHBAIIUU B KJIETKaX, T. €. IPEBpaIIeHus] B KOQEepMEHTHYIO (GopMy.

6.1. OOBsicHUTe, YeM PYKOBOJCTBOBAJICSA Bpay, 3aMEHHUB OOJIbHOMY HEWPOJEPMHUTOM IMHUPH-
JOKCHH Ha upuokcanbdocdar.

6.2. [Tonbepute COOTBETCTBYIOLIME MAPbl BATAMUH — KO(EPMEHT:

A.HA". 1. TIpon3BogHOE MUPUIOKCHHA.

b. TII®. 2. ITpousBonHoe pubodIaBuHa.

B. HS-KoA. 3. [IponsBogHOE THAMUHA.

I'. DA/ 4. TIpon3BoIHOE HUKOTUHOBOM KUCIIOTBHI.
. TID. 5. IIpou3BOIHOE MAHTOTEHOBON KHUCJIOTHI.

Hpa@uﬂbHOCWZb pemeHuﬁ npoeepbnie, conocmaeue ux ¢ omeemamul.
Bonpocsl 1151 00cyxk1eHus

1. IlumeBast HEHHOCTh OENKOB, KUPOB, YIIEBOJAOB. POJb BOJIOKHUCTBIX MOJMCAXapUIOB IS
paboTHI MHUIIEBAPUTEITHFHOTO TPAKTa M OOMEHHBIX IPOIIECCOB B Oprann3Me. HesameHnMbIe (aKkTOphI
MUTAHUSL.

2. DHeprus — nmoTpeOHOCTH, MPOUCXOXKICHHUE M PACXOI0OBAHNE B OpPTraHU3ME.

3. CuHApPOM HEIOCTaTOYHOIrO NMHUTAHHUS — MPHUYMHBI PA3BUTHS U XapaKTEpPHBIC MPOSBICHUS
KBaITHOPKOpa U Mapa3Ma.

4. Xumuueckas npupoja, kohepMeHTHbIE (HOPMBI, MOJEKYJISIPHbIE MEXaHU3MBI JIEHCTBUS U
poJIb B Ipolieccax MeTabou3Ma BOJOPACTBOPUMBIX BUTAMUHOB: a) TuamuHa (B1); 6) pubodnasuna
(B2); B) mantoTeHoBo# kucnothl; T) HuanuHa (PP); a) mupunokcuna (Bs); €) dhonueBoit KHCIOTHI
(Bo); x) xobanamuna (B12); 3) 6noruna (H); ) ackopobunosoii kucinotsl (C).

5. Xumuueckas Ipupoaa, MEXaHU3MbI JEHCTBHS M POJIb B MpOLECCax METadoIu3Ma KUPO-
pactBopuMbIX BuTaMuHOB A, E, D, K.

141



6. BurammHomonoOHbIe BemecTBa: OnodaBoHOUbI (BUT. P), XOnMWH, JUIOeBas KUCIIOTA,
napaaMUHOOCH30MHasE KHCI0Ta, BUTaMUH U, KapHUTHH, UHO3UTOJI, ITAHTaMOBast KUCIIOTA U Jp.

Jlutepatypa /15 NOATOTOBKHU
OcHoBHas1

1. Buonoeuueckaa xumms / B. K. Kyxra [u 1p.]. Mocksa : brrom ; Musck : Acap, 2008. C. 87-130.

2. bBuonoecuueckas xumus / A. J1. Taranoswd [1 ap.]. Musck : Bem. mk., 2013. C. 332-358.

3. Koncnexm nexkuuii.

JonoaHurenbHast

1. Mappu P. buoxumus uyenoseka / P. Mapu [u np.]. Mocksa : Mup, 1993.

2. Moposkuna T. C. BuTaMuHBL: KpaTKoe PyKOBOJCTBO JJIsl Bpayel M CTYJICHTOB MEIUIMHCKUX, (hapMaKoJIOTr U-
yeckux u ononornueckux cnermaipaocteii / T. C. Moposkuna, A. I'. MoiiceeHok. MH. : Acap, 2002.

Sanaﬂnﬂ JUIS1 CAMOCTOATEIbHOM paﬁoTbl

3aoanue 1. 3atOMHHUTE CYTOYHYIO MOTPEOHOCTH YEJIOBEKAa B BUTAMUHAX, CYIIIECTBEHHOE CHHU-
KEHHE KOTOPOW HEN30€KHO NMPUBOAUT K HAPYIICHHIO OMOXWMHUYECKUX MPOIIECCOB M Pa3BUTHIO 3a-
OoseBaHuil. YMelTe Ha3BaTh MPU3HAKH THITOBUTAMUHO30B.

1.1. Pemmre 3amauy. Kak Obuto ycraHomieHo, cuHIpoMm Bepuuke-KopcakoBa, mposBIisito-
IIUICST HApYIIEHHEM TOHYCa MBI KOHEYHOCTEH, CHI)KEHHEM YMCTBEHHOM CHOCOOHOCTH U JIe3-
OpHEHTAIINCH, CBS3aH C HApPYIICHWEM NPOYHOH CBsI3M anmodepMeHTa U KopepMeHTa B (epMeHTe
TpaHckeToaaze. CUMITOMBI 3TOTO CUHAPOMA MOTYT MPOSIBIATHCA Y aJIKOI'OJMKOB BCIEICTBUE CHU-
KCHHS TIOCTYIICHUS B OpraHu3M BuUTamMuHa. Ha3oBHTE 3TOT BUTAaMUH U ero KodepMeHTHBIe (op-
Mbl. C kakuMu epMEeHTaMu KpOME TPAHCKETOIa3bl paboTaeT 3TOT BUTAMUH?

3a0anue 2. YscHUTe 3Hepro3arparbl OpraHu3Ma B3pOCIIOrO YeJIOBEKa B COCTOSHUU TOKOS U
Ta0MIIBHOCTD 3TOTO TOKA3aTelsl B YCIOBHUSX IMATOJOTHH. YMEHTEe OOBIACHUTH, KyJa HCIIOJB3YeTCs
AT® B cocTOssIHUM NOKOs. 3alIOMHUTE PeajIbHbII U JKeJaaTeabHbII BKJIal B S3HEPrONPOLYKIHIO Oe-
KOB, )KHUPOB H YIJIEBOIOB.

2.1. OtBetbTe Ha Bompockl. Kak moctynaer opranusm ¢ o0pa3oBaBIIMMCS U30BITKOM aMHUHO-
KHCJIOT, Koraa Bel moTpebisiere ¢ MUIei Win B BHJIE MUIIEBBIX J00aBOK OOJbIIee X KOJIHMYECTBO,
gyeM TpeOyeTcs sl CUHTe3a HOBBIX O0enkoB? OTIMYaroTCs JIU MEXaHU3MBbl HCIOJIb30BAHUS N30BITKA
AMHHOKHUCIIOT OT MEXaHH3MOB HCIIOJIb30BaHMs M30BITKA YTJIEBOJOB WM JIMIHIOB? YKaXHTE TH
pasnuuus.

2.2. Beibepute npaBWIbHBIN O0TBET. MIcTOUHMKAaMU SHEPruu JUisl OpraHu3Ma 4ejoBeKa B CO-
CTOSTHUM MTOKOS SIBJISTFOTCSL:

A. Peansno — yrneBoast 60%. b. XKenarensno — ankoromns 3%.

B. PeanbHo — Oenok 15%. I'. XKenarensno — xxup 40%. J1. PeanbHO — ankoroins 0%.

3aoanue 3. 3aIOMHUTE, YTO CUHJPOM HEJOCTATOYHOTO MUTAHMSI IPOSBISAETCS B IBYX KIMHU-
4yeckux (popMax: KBalIMOPKOpE M Mapa3Me. YMelTe ykazaTh CXOACTBO U NMPHUHIMIINAAIBHbIE pa3iiu-
YHST MEXKTy HUMH.

3.1. Pemmre 3agauy. Y OOJBHOIO MOCJE OMEpalMU PE3EKIMU TOILIEH KHIIKH, KOTopas Obuia
MIPOU3BEICHA JIJISl YIaJICHUS OITyXOJIH, B TEUCHHE HECKOIBKUX HEJENb pa3BHIIACh THITOATEOYMHIHE-
MUS U OTeYHOCTh TKaHel. [Ipu ocmoTpe OONbHON HE BBITJISIEN MCTOIIEHHBIM, HO Oblila 3aMeTHa
OJIETHOCTH KOXKHBIX TTOKPOBOB. Kakyro MaToI0THI0 MO3BOJISIOT 3a10I03PUTh Bpady 3TH CHMITTOMBI?
Kakoit moaxo MOHO ObIIIO ObI IPEIOKUTE AJISl PEOJIOTICHUS ATOTO COCTOSTHUS Y MarueHTa’?

3aoanue 4. 3anoMHHTE, YTO HApPALY C HE3aMEHUMBIMU (PaKTOpaMu MUTAHUS UMEIOTCS YCIIOB-
HO HE3aMEHHUMBIE, KOTOPHIE HE OIPAHNYMBAIOTCS TOJIBKO AMMHOKHUCIOTaMU apIrMHUHOM U TUCTUAU-
HOM; OHU MOTYT CTaTh HE3aMEHUMBIMU MPHU ONPEJECIEHHBIX COCTOSHUSIX OpraHu3Ma. Y MenTe 00b-
SICHUTH, TOYEMY TPU BBIOOPE MUIIEBBIX UCTOYHUKOB HE3AMEHHUMBIX JKUPHBIX KHUCIOT HEOOXOAUMO
pasnuyath omera-3 u omera-6 kucinoTsl. O0paTuTe BHUMaHUE Ha MIPEUMYIIECTBAa U HEIOCTATKH He-
IIepeBaprUBaEMbIX MIOJINCAXAPUAOB B COCTABE MUIIIH.

HpCIGMJleOCWlb pemenuﬁ npoeepovnie, conocmaeue ux ¢ omeemamul.
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IIpoBepbTe Bamu 3HaHus (CAMOKOHTPOJIb YCBOEHHSI TeMbI)

3aoanue 1. JlanHble BpaueOHOIO OCMOTpA MOXKUJION JKEHIIUHBI COOTBETCTBOBAIM Nepudepu-
gyeckoil Helpornatuu. JlabopaTtopHble aHAIHM3BI TOATBEPANUIN HEJOCTATOYHOCTh THAMHUHA. AKTHB-
HOCTb KaKuX IIPOLIECCOB CHUKEHA IPU JTaHHOM T'MIIOBUTaMUHO3€?

A. TpancaMMHUPOBaHUE AMUHOKHUCIIOT.

b. JlekapOokcuiimpoBaHie aMUHOKHUCIIOT.

B. OxucnurensHoe 1eKapOOKCHINPOBAHUE O-KETOKHCIIOT.

I'. TpancMeTHmIIMpOBaHNE AMUHOKUCIIOT.

J. OxkucnuTenbHoe Ae3aMUHUPOBAHIE AMUHOKHUCIIOT.

3aoanue 2. Y GONBHOTO MOCIE MIEPEHECEHHOT0 HH(APKTa B TEYCHUE IBYX CYTOK 3HAUYUTEIHHO
yBEJIMYMJIACh AKTHBHOCTH acnapraTaMHHOTpaHcdepassl B KpPOBH. YKaKUTe KO(PEPMEHT NaHHOTO
(dbepMeHTa M THUII KaTaJU3UpyeMol MM peakuuu. [Ipon3BOIHBIM KaKOTO BUTAMHHA SIBJISETCS 3TOT
kodepment?

3aoanue 3. Ilpu Hemocratke (QoIMEBOM KUCIOTHI CTPagaeT MPEXkIe BCEr0 KPOBETBOPEHUE U
NESATEIBLHOCTD KEITYJ0UHO-KUIIeYHOro TpakTa. Kakue coequnenus BXoasat B coctaB Bg? B peakiu-
SIX KaKoro TUMa y4acTByeT KkopepMmeHTHas ¢opMa (Ha3BaTh €€) ITOro BUTaMUHA?

3aoanue 4. ' MIOBUTAaMMHO3 NMAaHTOTEHOBOM KUCIIOTHI PAKTUYECKU HE BCTpEUaercs, T. K. OHa
oOHapyKeHa MMOBCEMECTHO: B TKAHSX JKUBOTHBIX, PACTEHUI, MUKPOOPTaHU3MOB. YKaxkuTe Kodep-
MEHT JJAaHHOTO BUTAMHHA, Ha3BaTh TUI pEaklMii, B KOTOPHIX OH y4acTByeT. M300pa3ure cxemaTu-
YEeCKH CTPOCHUE KOPEPMEHTHOH (hOPMBI TAHTOTCHOBOW KUCIIOTHI.

3aoanue 5. Y My>XunHbI, B TEYEHHE MHOTHX JIET 3JI0YMOTPEOISBIIEIO aTKOT0JIEM, MOSBUIHCH
BOCHAJICHUSI CIIM3UCTON 00O0JIOUKH sI3bIKA, TYO, IIOMyTHEHHUE XPYCTAJIMKA, OOIIasi MBIIICYHAS Clia-
0ocTh. B aHamM3e KpOBU YCTAHOBJICHO 3HAYUTEILHOE CHIDKEHHE aKTUBHOCTH TITYTaTHOH-PEIYKTa3bl
SPUTPOIUTOB. AKTUBHOCTh (PEpPMEHTA BBIPOCIIA TOCHE 100aBieHus B mpoly pudodnasuna. Kakoit
KO(hepMEHT BXOJUT B COCTaB TNTyTaTUOH-PEAYKTA3bl SPUTPOLIUTOB?

A. TTID. b. ®AJIL. B. HAT". I'. TT®K. . TD.

3aoanue 6. bonbHOMY cenaHa omnepanusi pe3eKIUH KelyaKa, ocie Yero BCIEACTBUE HE0-
CTaTOYHOCTH BUTaMuHa B12 y Hero pa3zsunach anemus. HazoBute koepMeHTHBIE (OPMBI 3TOTO BH-
TaMuHa. B Kakux peakuusx oHU MPUHUMAIOT y4acTue?

3aoanue 7. K Bpady oOpaTuics MalMEHT C XajloOaMu Ha BOCHAIUTENIbHBIC MPOIECCHI
KOXH (JepMaTHUT), COMTPOBOXKIAIONINECS YCHICHHOHN NEsSTENIbHOCTHIO CabHBIX KEJe3, BhIaJeHUEM
BOJIOC — TUIIMYHBIMU NPHU3HAKAMH HCIOCTATOYHOCTH BUTAMHHA H. O6’I)$ICHI/IT€, KaKue pCaknuuu
oOMeHa HapyIIalTCs MIPH STOM.

3aoanue 8. Kakue u3 HUKENEPEUUCICHHBIX MPOAYKTOB MUTAHMS COJIEPKAaT MHOTO 3iK030-
IIEHTACHOBOM U JI0KO3areKCacHOBOM KUCIIOT?
A. Kpesetku. b. Cemra. B. I'pynnoe moinoko denoseka. I'. CoeBoe maciio.

3aoanue 9. Kakum o0pa3oM pacTBOPUMBIE BOJIOKHA B COCTaBe MPUHUMAEMON MHUIIN ITOMOTa-
10T CHU3UThH YPOBEHB XOJIECTEPOIIa B KpOBU? BriOepuTe NMpaBUIbHBIN OTBET.

A. OHM AEHATYpHUPYIOT XOJECTEPOI B KETYJIKE.

b. OHM ruapOAU3YIOT XOJIECTEPOI B KUILIEUHHUKE.

B. Onu 3aepk1BaroT X0JE€CTEPOI B KUILIEYHUKE U TAKUM 00pa3oM 3aMeJISIOT €ro BCachIBaHHE.

I'. OHu ycUIMBAIOT SKCKPEIHIO JKET4H, YCKOPsisi OOMEH XOoJecTepoa.

3aoanue 10. Kaxoit ucrounuk sHeprun obdecrneunBaet 90% riatoko3bl, HEOOXOIMMON B Kade-
CTBE TOIUIMBA B TEUEHHE MEPBBIX HECKOIBKUX AHEH ronoganus?
A. benok. b. Keronoseie Tena. B. ['mukoren. I'. Tpuanuiariumeposl.
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3aoanue 11. Yem 00yCIOBICHO MPEUMYIIIECTBEHHOE 3allaCaHKe JKUpa Ha Oeapax y )KEHIIHH U
BOKpPYT ’KMBOTa — Y MY>KUUH?

A. PaznuuneM ypoBHS MHCYJIMHA B KPOBH.

b. Pa3zHunel B aKkTUBHOCTH JIMIIONIPOTEUHIINAIIA3BL.

B. Pa3nuneii ypoBHs HUPKYJIALUHN JTUIHITPAHCIIOPTHBIX OEJIKOB.

I'. PazHuneir akTUBHOCTH JIMIIOIIPOTEMHCUHTETA3HI.

OTtBeThI K PCIICHUTIO 3agaHuH

/Jlna camonpoeepku ucxo0nozo ypoeHsa 3HaAHUL:

1-A,B,T. 2-B,IA 3-B. 5-B. 62—A-4b-3,B-51-2,1-1.

Jlna camocmosamenvhou padomui:

1.1 — B1, ero kodpepmentusie popmel TMD, TAD (TIID), TTD. 2.2 — B. 3.1 — Kpammopxop.

CamocrositeibHas padora (60 MuHyT)
HMHcTpyKnus K NPAKTHYECKOMY 3aHATHIO

Jnsi 0OHapYyKEeHUsT BUTAMUHOB W ONPEACICHHS WX KOJMYECTBA B PA3JIMYHBIX BEIIECTBAX H
OMOJIOTMYECKUX KUJKOCTAX CYIIECTBYIOT peaKlMi, OCHOBAHHBIE HA LIBETHBIX PEaKLUIX, XapaKTep-
HBIX JUIS TOW WM UHOM IPYNIIMPOBKH, BXOJALIEH B BUTAMHUH.

Pa6ora 1. Kauecmeennwie peaxyuu na eumamun By

Buramun Bi cocTouT M3 NMUPUMHAMHOBOTO M THA30JILHOTO Kojen. Butamun Bi momyumn
Ha3BaHUE THAMHHA TTOCKOJIbKY COAEPXKUT Cepy U a30T.

1. Peakuus OKUCIEHHUS

Ilpunyun memooa. B menouyHol cpene THAMHH OKUCIACTCS (DEPPUIMAHUAOM Kajaus B
THOXPOM, PacTBOP KOTOPOro (UII0OPECHpyeT CHHUM LIBETOM NP OOTy4YE€HUH YIbTpaduoIeTOBBIMU
JTy4am,.

Xo0 pabomur. B npobupky BHOcAT 1 kammto 5% pacTBopa THaMKHa, puoaBisitoT 5—10 ka-
nenb 10% pacrBopa NaOH, 1-2 kammu 5% pactBopa deppuiimanuga Kainusi, B30aITHIBAIOT TOJY-
YEeHHYI0 cMech. CTaBsAT NPOOMPKY B IITATUB MPEIBAPUTEIBHO MPOrpeToro (Garoopockomna 1 HadIo-
JAI0T CUHIOKO (DITFOOPECIICHITHIO.

2. Inazopeakuus

Ilpunyun memooa. B meno4Hou cpene THAMHUH C JIHa30PEAKTHBOM 00pazyeT CII0KHOE
KOMIIJIEKCHOE COEIMHEHUE OPaH)KEBOTO 11BETA.

Xoo pabomer. K nuazopeaktuBy, cojepkameMmy S5 kamenb 1% pactBopa cynbhaHUIOBOM
KHUCJIOTHI U 5 Kanenb 5% pacTBopa HUTpUTa HATpus, JobaBisaoT 1-2 kamm 5% pacTBopa THaMHHA
U 3aTeéM 10 CTEHKE, HAKJIOHUB NPOOHMPKY, OCTOPOKHO no0aBistoT 5—7 kamenb 10% pacTBopa
O6uxapOoHata HaTpus. Ha rpanuiie IByxX KUAKOCTEH MOSIBIISETCS KOJBIIO OPAHKEBOTO IIBETA.

BbiBoa:

Pabora 2. Kauecmeennasn peakyusa na eumamun B>

Ilpunyun memooa. Oxucnennas ¢popma BuTaMruHa By mpeacrasmsier coboit xentoe ¢uroo-
pecuupyloniee B yabTpaduOoJIETOBBIX Jydax BeliecTBo. Peakius Ha BuTaMuH B2 ocHOBaHa Ha ero
CIIOCOOHOCTH JIETKO BOccTaHaBiIuBaThes. Ilpu aTom pactBop BUTamMuHA B2, obnanaromumii sxentoit
OKpacKoii, mpuoOpeTaeT CHavyaja po30BbIi IIBET 3a cUeT 0O0pa30BaHUs MMPOMEKYTOUHBIX COEIUHE-
HUH, a 3aTeM 00eCIIBEUMBAETCs, T. K. BOCCTAHOBJICHHAs! opMa BuTamMuHa B OecriBeTHa.

Xoo pabomwr. B mpobupky HanmuBatoT 10 kamenb pacTBopa BUTaMHHa B2, moGamisior
5 kanenp koHneHTpupoBanHOi HCI v omyckaroT 3epHBIIIKO MeTaJUIMYecKOro uHKa. HaunHaercs

144



BBIJICJICHNE IY3BIPHKOB BOAOPOJA, >KUAKOCTH IIOCTEIICHHO PO30BEET, 3aTeM O0ECI[BEYMBACTCS.
CpasnuBarot 06e Gpopmbl BuTamMuHa B2 1o ¢uroopectieHmy.

Pa6ora 3. Kauecmeennan peaxyus na eumamunu PP

Ilpunyun memooa. Buramun PP npu HarpeBanuu ¢ pacTBOpoM anerara Meau oOpas3yer
IJIOXO PACTBOPUMBIN CUHUNA 0CAJI0K MEAHOM COJIM HUKOTUHOBOM KUCIIOTHI.

Xo0 pabomwvr. Hamuaor B npobupky 20 kamenb 3% pactBopa BuTamuHa PP (mepen
onpeJIeJICHUEM PacTBOp 00s3aTENBHO ClIeAyeT B300JITaTh) M HArpeBaIOT JO KUIICHUS; TIPU ITOM
MYTHBIN PacTBOp CTaHOBUTCS Mpo3pauHbiM. B30onTaB 5% pacTBop anerata menu, npuiauBaioT 20
Karemb ero K HarpeToMmy pactBopy Butamuna PP. Comep:kuMoe poOUpPKHU JOBOJAT 10 KUIICHHUS U
Cpa3y OXJIaXJalT MOJ CTpyei XoyiogHoW Boabl. Ha nHe mpoOupKu BbIManaeT CUHUN 0CaIoK
MEIHOU COJIYM HUKOTHUHOBOI KUCIOTEL

BriBoxa:

PaGora 4. Kauecmeennan peaxuus na sumamun Bs

Ipunyun memooa. Butamun Be 1ipu B3auMOJCHCTBUU C pacCTBOPOM XJIOPHOTO XKee3a 00-
pa3yeT KOMIUIEKCHYIO COJIb TUNA (peHoIsITa xKelle3a KPaCHOTO 1IBETA.

Xo0 pabomwi. K5 kamam 1% pactBopa Buramuna Be npunuBaroT paBHOE KonndecTBo 1%
pacTBopa XJIOPHOTO KeJje3a U epeMelInBatoT. Pa3BuBaeTcs KpacHOE OKpalllBaHUE.

BriBOa:

Pabota 5. Kauecmeennan peakuyus na eumamun B1,

B12— enuHCTBEHHBINM BUTAMIH, COJEPKAINNA B CBOEH CTPYKType MeTasut (KoOambT).

Ilpunyun memooda. llpu B3aMMOAEHCTBMM HOHOB KoOanbTa € THOMOYEBHUHOW THpHU
HarpeBaHuu o0pa3yercs poJaHua KoOabTa 3eJeHOro I[BETa.

Xoo pabomer. Ha OymMaxHblii QuiabTp HaHOCAT 2—3 Kaluld pacTBOpa THUOMOYEBHMHBI U
BBICYLIMBAIOT HaJA IJlaMeHeM crnupToBku. llociae sroro HaHocaT Ha ¢uubTp 1-2 Kamm
MuHepanuzara (Bi2) u cHoBa HarpeBatoT ¢unbTp Haj cnupToBkod. Ha ¢uibTpe, yaie no kparo,
MOSIBJISIETCS 3€JIEHOE OKpAallliBaHUE, CBUIETEIbCTBYIOIIEE O HAIMYUU KOOAIbTa.

BoiBoxa:

Pa6ota 6. Koauuecmeennoe onpedenenue sumamuna C

Ipunyun memooa. Meton ocHOBaH Ha cmocoOHOCTH BHTamuHa C BOCCTaHaBIUBATh 2,6-
nuxjopheHoNInHI0(EHOI, KOTOPBI B KUCIION cpejie UMEET KPacCHYI0 OKPAcKy, a MPH BOCCTAHOBIIE-
HUM oOeclBeUMBaeTcs; B IIETOYHOM cpene okpacka cuHss. Jnsg mpenoxpanenus ButamuHa C ot
pa3pylIeHHs] MCCIEAYEMBIM pacTBOP TUTPYIOT B KHCIOM Cpele IIEJOYHBIM pPACTBOPOM 2,6-
TUXJI0P(PEHOTUHIOPEHOIOM JI0 MOSIBIICHHUS] PO30BOT0 OKPALTUBAHMSL.

Onpeoenenue cooeprcanusn eumamuna C ¢ kapmogene

Xoo pabomuwi. OtBemmBaioT 1 r kapTodens u pacTuparoT ero B ctynke ¢ 2 mi 10% pactBopa
COJISTHOM KUCIIOTHI (UTOOBI KapToheas He TEMHEN), MOCTETIEHHO MPUJINBas 8 MJI AUCTUIIMPOBAHHOMN
Bozbl. [lomydeHHBIH TroOMOTeHAT (WIBTPYIOT 4Yepe3 Mapilio B CTaKaHYHK, W (UIBTPAT TUTPYIOT
0,0011 pactBOpoM 2,6-muxiopheHonnHaopeHona 10 po30BOi OKPACKH, COXPAHSIONICHCS B Tede-
Hue 30 c.
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Jlnia pacuera coliep:kaHus acKOPOMHOBOW KHCIIOTHI B TaKMX MPOAYKTaX, Kak Kalycra, KapTo-

(enb, XBOS, IIMIOBHUK U Jp., UCHIOIB3YIOT (GOpMYITy:
X=(0,088 - A -100)/B,

rJie X — COJIepKaHne aCKOPOMHOBOW KUCIOTHI B Muumurpammax Ha 100 r mpoxaykra; 0,088 — xo-
JUYECTBO aCKOPOMHOBOM KHCIIOTBHI, MI, COOTBETCTByIee 1 mi 2,6-nuxinopdeHonnuaodenona;
A — pesynbrat TuTpoBanus 0,001H pactBopoMm 2,6-auxnopdenonurnodenona, mir, B — konmnue-
CTBO MPOAYKTAa, B3ATOE /IS aHalu3a, I; 100 — nepecuer Ha 100 r npoaykTa.

B 100 r xaptodenst o6bruno conepxurcsa 1-5 mr Burtamuna C.

Pe3yabrarsl: A=

BriBOI:

Onpeoenenue cooeprcanus eumamuna C ¢ moue

Omnpenenenue copepxanus BuramuHa C B MOo4Ye JlaeT MPEICTaBICHUE O 3amacax 3TOro BUTa-
MUHA B OpraHu3Me, TaK KaK UMEETCsl COOTBETCTBUE MEXJY KOHILIEHTpalled BUTAMHUHA B KPOBU U
KOJINYECTBOM 3TOT'0 BUTAMMHA, BbIAEIsIEMbIM ¢ MOuoi. OnHako npu runoButamuuose C conepxa-
HUE aCKOpPOMHOBOW KHCJIOTHI B MOY€ HE BCEIr/la MOHMXKEHO. YacTo 0HO ObIBa€T HOPMAaJIbHBIM, HE-
CMOTps Ha 0OJIBIIION HEAOCTATOK 3TOr0 BUTAMHHA B TKAHIX U OpraHax.

VY 3g0poBbix dtozeit Beenenue per 0s 100 mr ButamuHa C ObICTPO NPUBOIUT K MOBBILICHUIO
€ro KOHIEHTpalKU B KpoBU U B Moue. [Ipu runoButamuuose C TKaHU, UCIIBITHIBAIOLIUE HEAOCTATOK
B BUTAMMHE, 3a/I€p>)KUBAIOT NPUHATHIN BuTaMuH C M €ro KOHIEHTpAlUsl B MOYE HE MOBBILIACTCS.
Moua 310poBoro uenoBeka cogepkut 20—30 mr/cytku Butamuna C wim 113,55-170,33 mxmons/cyt. Y
JIeTe YpOBEHb 3TOI'0 BUTAMUHA [MOHM)KAETCS MIPU LIUHTE, a TAK)KE MPU OCTPHIX U XPOHUYECKUX HH-
(beKIIMOHHBIX 3a00JI€BaHUSX.

Xoo pabomul. B crakaHuuk uiu Kosnbouky orMepuBaroT 10 mia moun u 10 Mn auctusumpo-
BaHHOU BOJIbI, epeMennBaroT, noakucisitor 20 kamsmu 10% pactsopa HCI u tutpyror 0,001H
pactBopoM 2,6-nuxiiopdenonnaaodenona 10 po3oBoi okpacku. s pacdera copepKaHusi acKop-
OMHOBOM KUCIJIOTHI B MOUY€ HCIIONB3YIOT (hopMyy:

0,088-4-B
X=——F
I7le X — cojepaHue acKkopOMHOBOM KUCIOTHI B Mr/cyT; 0,088 — Koau4ecTBO acKOpOMHOBOM KHC-
J0THl (Mr) cooTBeTcTBYyIOIIee 1 mi 2,6-auxinopdenonunaoperona; A — pe3ynbTaT TUTPOBAHUS
0,0011 pactBOpoMm 2,6-nuxnopderonuuaodpenona, Mia; b — o0bemM MouH, B3ATHIN JIs1 THTPOBAHUS,
i1, B — cpennee cyrouHoe koiaunuecTBO MouH (i My>xuuH 1500 mut, st sxeHmuH 1200 o).

PesynbraTnl: A=
Pacuér:

BriBoOa:

Iloonucw npenooasamensi:

146



32. TEMA: BUOXUMMUS IMTAHUA. MUHEPAJIBHBIE BEIIECTBA.
PEI'yJisiiusA BOAHO-2JIEKTPOJIUTHOI'O BAJTAHCA. OIIPEJAEJIEHHUE
COJEPKAHUA HATPUA U KAJIUSA B CBIBOPOTKE KPOBH

AKTYyaJIbHOCTb TeMbl. [13MeHeHNne coCTaBa MUHEPAIbHBIX BEILIECTB, HAPYILLIEHUE pacupeie-
JIEHUS 3JIEKTPOJIUTOB U XKHUJIKOCTU B OPraHU3ME SABIIIOTCS IPUYMHON MHOTHX CEPbE3HBIX Hapylle-
HUW, KOPPEKLIMEN KOTOPHIX Yalle BCErO 3aHUMAIOTCSI PEaHUMATOJIOTH.

Henp 3aHATHA: 3aKpENUTh 3HAHMS UIEKTPOJIUTHOIO COCTaBa >KMJKOCTEH OpraHu3Ma, poju
MHUKPO- U MAKpO3JIEMEHTOB B KJIETKaX M BHEKJIETOUHOM KUAKOCTH JJIsl MOCIEAYIOUIEr0 UCIOJIb30-
BaHUS MX BO BpaueOHOM eI TeIbHOCTH.

TpeGoBanusi K UCXOHOMY YPOBHIO 3HaHHWii. J[JI1 TOJHOTO YCBOGHHSI TEMBbI HEOOXOIUMO
IIOBTOPUTH U3:

" obwell xumuu.

— MOHATHS  «OCMOTHMYECKOE  JAaBJICHUE», «OCMOJBUIBHOCTB»,  «TUIIOTOHUYECKOE U
THIIEPTOHIYECKOE U3MEHEHnE 00bEMay, «pH», «OydepHbie cucTeMbly;

"  OUOOpP2aAHUYECKOU XUMUU

— KETOHOBBIE TeJa, AIbOYMHHBI, TT100YIMHBL;

" HOpMANbHOU U3UOTOSUU:

— pacnpeziesieHue BOJIbl B OpraHu3Me, akBarlOpUHbI;

— COCTaB MHTEPCTULMAIBLHON (MEXKJIETOUHOM) U KJIETOYHON KHUAKOCTEN OpraHnu3ma;

— wmexanusM aeiicteus Na'/K -AT®assr;

" OUONO2UUECKOU XUMUUL:

— (epMeHTBI, TOPMOHBI, MEXAaHU3MBI PETYISIUN AKTUBHOCTH (DEPMEHTOB.

3AJAHUS 1JIsI CAMOITPOBEPKU UCXOJTHOI'O YPOBHS 3HAHUI

3aoanue 1. B 00bIYHBIX YCIOBUAX HEM30EKHAS CyTOUYHAS MOTEPS BOBI B3POCIIBIM YETOBEKOM
cocrasiseT okono 2500 M. YkaxuTe, CKOIbKO BOJBI TEPSETCS:
a) ¢ BBIIBIXa€MbIM BO3/1yXOM; 0) ¢ MOUOIf; B) yepe3 KOy B BHJie TI0Ta?

3aoanue 2. YTo pou30UET IPU NOMEUIEHUH SPUTPOLIUTOB B THIIOTOHUYECKYIO Cpeny?
A. OHM HE U3MEHSATCS.

b. Hactynur ux cmopiiuBasue.

B. IIpouzonnér remomnus.

3aoanue 3. Keronoswie Tena (AH) sBusitorcst Oosiee CUIBHBIMU KUCJIOTAMH, YEM YTOJbHas
KHCIOTa. B Kakyto cTOpOHY CMECTHUTCSI paBHOBECHE pEaKun?
HCO* + AH <> H2CO3 + A~

3aoanue 4. Y 60515HOTO NOABUINCH OTEKU. KakOBBI BO3MOKHbIE TPUUUHBI?
A. Hapymienue 6e10KCHHTE3UpYIoIed pyHKINY NEeUYEHH.

b. Crymenue kpoBu.

B. IIporennypus.

I'. HenocraTok Ba3omnpeccuHa.

HpCIGMJleOCWIb pemeuuﬁ npoeeponie, conocmaesue ux ¢ omeemamul.

Bonpocs! nuis1 06cyxneHus:

1. Hopmbl noTpeOieHus Bo/bl, MOCTYIUIEHUE U BhIBEJIEHUE BOAbI. Pacmipenenenue u pojib BO-
Ibl B OpraHU3Me.

2. Kanpuuit, pochop. Ponb B MeTaboam3me, ropMOHalIbHAS PETYIISALUSA UX OOMEHa.

3. Harpwii, kanuii, XJ0p, Maraui, cepa. Posb 3TUX Makpo371€MEHTOB B METa0OIM3ME.
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4. OOMeH xene3a B opraHu3Me (BcachblBaHUE, TPAHCIIOPT, BHYTPUKIETOYHBIN 00MeH). bruoio-
rudeckasi poiib kenesa. JKenesoneuuTHbIe COCTOSHUS U Kene3oaeuiuTaeie aneMuu. Jlenonu-
poBaHue xene3a. [IposiBiieHus M30bITKA XKele3a B OpraHu3Me

5. Ponb Menu, niMHKa, ceneHa, ioaa, propa, Maprania, kodaabTa B MeTa0OIM3ME TKAHEH.

6. MexaHu3M JeHCTBUS TOPMOHOB, PETYJIUPYIOIIUX BOJIHO-MUHEPAIBbHBIH 0OOMEH ( Ba3ormpec-
CUHA, HATPHIA-YPETUIECKOTO0 TOPMOHA, AJIBIOCTEPOHA).

7. PeHHH-aHTMOTEH3WHOBAs CHCTEMA U €€ POJIb B PETYIISIIUN BOJHO-COJIEBOIO OOMEHA.

JlutepaTtypa A NOATOTOBKH

Ochnosenas
1. Buonozuueckas xumus / B. K. Kyxra [u ap.]. Mocksa : bunom, Munck : Acap, 2008. C. 515-549.
2. Buonoeuueckas xumust / A. J|. Taranosud [u np.]. Munck : Bei. mk., 2013. C. 359-375.
3. KOHCIEKT JeKIHid.
Hononnumenvnan
1. Vaiim, A. OcuoBsl 6uoxumuu / A. Yaiit, . Xenanep. Mocksa : Mup, 1981. T. 3. C. 1307-1314.
2. Huxonaes, A. A. buonornueckas xumus / A. 5. HukomaeB. Mocksa : MeaunuHaCcKoe nH(bOpMAIu-
oHHOe areHctso, 2004. C. 399-411.

3AJTAHUSA NJISI CAMOCTOSITEJABHOM PABOTHI

3aoanue 1. 3anomanTe PU3HOIOTUYECKIE KOHIICHTPAIIUN OCHOBHBIX KATHOHOB!

Katuonsl Ilnazma OpUTPOUMTHI
Kanuii 3,5-5,5 MmMonb/1 80—113 Mmmoab/n
Harpuii:
B3pOCITbIE 130-150 mmouns/1 13,5-21,8 mmoune/n
IETH 130-145 mMomb/1

ConepxaHue OOIIEro KalbIHs B CHIBOPOTKE KPOBH — 2,2—2,7 MMOJIb/JI, HOHU3UPOBAHHOTO
KaJbIHs B ChIBOpOoTKEe — 1,1-1,3 MMoOIB/m.

3aoanue 2. Bce MHHCPAJIBbHBIC BCUICCTBA B 3aBUCUMOCTHU OT UX KOHLCHTPAIIUU B OPraHU3ME
moaApasaACIAOTCA Ha MAaKpO- U MUKPOJJICMCHTHI. MHHCpaJIBHBIe BCIICCTBA, COACPKAHNUE KOTOPBIX
IMPEBLIIACT 50 Mr/kr Macchl T€JIa, OTHOCATCA K MAKpPO3JIEMCHTAM. Hepe‘lI/ICHI/ITe OTH DJICMCHTBI.

3aoanue 3. B cocTaB Kakux XpOMOINPOTEHMHOB BXOJUT Ke€J1€307
A. Ilutoxpoma Paso.

b. I u II KoMIIJIEKCOB IBIXATCIILHOM IICTIH.

B. IIl u IV KOMIJI€KCOB IbIXaTEIbHOM IIECTIH.

I'. llepynonnazmuHa.

J1. Muorio6uHa.

3aoanue 4. MykoBHUCIIHI03 — HACJIEICTBEHHOE 3a00JIEBaHUE, XapaKTEPHUIYIOIIEECs Mopaxke-
HUEM XKeJle3 BHEIIHEN CEKPELMH, KIMHUYECKH MPOSIBISIETCS CTYILIEHUEM CIIM3H B BBIBOJHBIX IIPOTO-
Kax (raaBHBIM 00pa3oM, MOKETYIOYHON *kKejle3bl U OPOHXOB). DTHOJIOTHS 00JIE3HH — IeHeTHYe-
ckuit nedpekr CFTR (mepeBoa: KuCTO3HO-PUOPO3HBINA TPAHCHIOPTEP-PETYIATOP), T. €. XJIOPHOTO Ka-
Hana. [Ipennoxute croco0 seueHus 3Toro 3adosaeBaHus (Ha OCHOBaHUU MaTepuaa JeKIUH).

3aoanue 5. Ilocne Ha3HAUYEHNUS [IPENAPATOB CEJIEHA B KPOBU Y NAI[UEHTA:
A. CHusunocsk coaepxkanue npoaykton [1OJI.

b. YBenuuunnock conepxanne npoaykros ITOJI.

B. YBennuunnace akTHBHOCTB ITyTaTHOHIIEPOKCUAA3bI S3PUTPOLIMTOB.

I'. CHu3miach akTUBHOCTB MITyTaTHOHIIEPOKCH1a3bl SPUTPOLIUTOB.

3aoanue 6.3amioMHHTE: B Cllydae CHUKEHHsS 00bEMa KPOBHU BKIIIOYAIOTCS JBAa MEXaHU3MA:
1) pa3apaxaroTcs perenTopsl TUIOTaTaMyca, 4TO MPUBOJUT K aKTHBAIMM CHHTE3a Ba30TPECCHHA;
2) pa3apaskaroTcsl PErenTOPhl FOKCTATJIOMEPYJISIPHOTO ammapaTa Mo4YeK, YTO COMPOBOXKIACTCS BhI-
OpocoM B KPOBOTOK PEHHHA.
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I/Icnonbzyﬂ NPUBCACHHYIO CXEMY, H3YUYUTEC OCHOBHBIC 3(1)(1)6KTI>I TOPMOHOB M pCHHHA!
AHeumTenaun il

Mvnotanamyc Kamencun (Af 1)
Hefiporunodpna

¥Oxcmaznomepy- AxzuomeHauy |
BazonpeccuH —

nApHLIT annapami———— | Penxun
\ AHZUOMOHIUMO2EH

IH0

L Mouka _,\' Ma*

—— Heghpon

Hpa6UﬂbHOCl’l’lb peweyuﬁ npoeepbnie, conocmaesue ux ¢ omeenmamul.

ITPOBEPHTE BAIIIM 3HAHUSA (CAMOKOHTPOJIb YCBOEHH A TEMBI)

3aoanue 1. Y 60npHOrO He(YPUTOM PA3BUINCH OTEKU. UTO MOXKET CIYXKHTh X OCHOBHOM
MPUYUHON?

A. YMeHbllleHUE COJEpKaHUS B KPOBU aJIbOYMHUHOB.

b. YMeHbl1eHuE coiepkaHusl B KPOBH INI0OYIUHOB.

B. YBenuuenue conepkaHusi B KPOBH OEITKOB OCTPOiA (hazbl.

I'. CHmkeHue KOHLIEHTpaLH [IFOKO3BI B IJ1a3M€ KPOBH.

J1. CHI>XeHue KOHIIEHTpalMK HaTpHsl B IJIa3Me.

3aoanue 2. O0bsicHUTE, TOYEMY U HEJOCTATOK, M W30BITOYHOE MOCTYIUIEHHWE BUTaMHHA D
B OpraHu3M Oy/eT NPUBOJUTH K JECTPYKIIMH KOCTHOM TKaHH.

3aoanue 3. HazoBuTe MUHEpabHbIE BEILIECTBA, BHIMOJIHAIOLINE CIEAYIONINE (DYHKIINU:

A. Tlognepxka 3JIeKTpOJUTHOrO OanaHca.

b. Ilogaepxka onpenen€HHOr0 OCMOTHYECKOTO IaBJICHHUS.

B. Coznanue O01aronpusiTHBIX YCIOBHM JIIsl paCTBOPEHUS OEJIKOB KJIETOK KPOBH.

I'. YuacTue B MexaHH3Max BO30yIUMOCTH.

J1. Bnusinue Ha 0OMeHHbIE MPOLIECChl MYTEM aKTUBUPOBAHUS UM UHTMOMPOBaHUsI (DEPMEHTOB.
E. Munepanuzanus KocTeil ckenera u 3y0oB.

3aoanue 4. Bo BpeMst THPEOUIPKTOMUH XUPYPT HE 3aMETHII PACIIONIOKEHHBIX B TOJIIIE IUTO-
BUTHO JKeJIe3bI MApPaIMTOBHIHBIX KeJ€3. Y GONBHOr0 HaYanuch cyaopord. [Touemy?

A. B pe3ynbTare majieHus COAEPKAHUS B KPOBH THPEOKATBIIUTOHHMHA.

B. B pe3ynbrare CHUKEHUS COIEPIKAHUS B KPOBH MTAPATUPHHA.

B. Benencrsue camkenust copepkanus Ca*™ B miazme KpoBH.

I'. Benencrue yBenuuenust cogepxkanus Ca™ B m1azme KpoBu.

3aoanue 5. OTEK TOTIOBHOTO MO3ra — OIACHOE OCJIOKHEHHE TpaBM uepena. OH MOXKET TaKxke
Pa3BUTHCS MIPU HEMPABUWIILHOM TaKTHKe JIEYEHHUs KPOBONOTEpHU (M3-3a M30OBITKA BBEJIECHHOW B Opra-
HU3M XuaKocTh). Hapyienne QyHKIMM KaKuX KJIacCOB aKBAIIOPUHOB MPHU 3TOM OTMedaeTcs?

A. AkBanopunoB AQ P1u AQ Pa.

b. AkBarnuieponopuHoB.

B. AxBanopusnos AQ Po.

OTBeThI K pelIeHUI0 3aJaHN I

Jlna camonposepku ucxoo0Hozo ypoeHs 3HAHUIL.

1—a) 300—400 mu; 6) 1200—1500 mur; B) 500—600 mu1.

2—B.3—mBmpaso. 4 — A, B.

Jlna camocmoamenwvhou pabomut.

2—Na, K, Ca, Mg, P, Cl, S. 3— A, B, Jl. 4 — rennas umxenepus. 5 — A, B.
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JIABOPATOPHAS PABOTA (60 MUHYT)

Pabora 1. Onpenelienne coaep:kaHusi HATPUSI B CHIBOPOTKEe KPOBH (POTOMETPHYECKUM
MeTO0M.

Ilpunyun memooa. Meton OCHOBaH Ha TOM, YTO COJIEPKAIIHIiCS B 00pasiie HATpUil ocaxia-
€TCsl ypaHWJIalleTaTOM MarHus. Y paHWI-aHHUOHBI, OCTABIIUECS B PacTBOpE, CIIOCOOHBI 0OPa30BBI-
BaTh OKPALIECHHBIH KOMIUIEKC C TUOIUKOIATOM. KOHIleHTpalus HaTpus NpsMO MPONOPLHUOHAIbHA
Pa3HOCTH MEXKIY XOJIOCTOM (0€3 MPEIUITUTAIIMK) U OTIBITHOW MTpo0aMH.

Xo00 pabomsi. bepyt 2 uentpudyxHsie mpodupku. B mepByio npoOupky (ombiTHas mpoba)
ormepuBaroT 1,0 mu pearenTa 1 u 3atem go6aBnsaroT 0,02 M CBIBOPOTKH KpoBH. Bo BTOpYIO TIpoO-
oupky (crangaptHas nmpo6a) BHocsaT 1,0 mut pearenra 1 + 0,02 M1 cTaHAapTHOTO pacTBOPA.

Heo0xoaquMo cTporo cod/ir0aaTh MocJ1e10BaTeIbHOCTh BHECEHUS PEAKTHBOB B MPOOUp-
KM (CHIBOPOTKY 100aBJISIIOT K peareHry)!

3akpeiBatoT mpoOupku u 30 ¢ BCTPAXUBAOT MX cojaepkumoe. Uepes 5 MUH BHOBB TaK JKe
BCTPAXHUBAIOT M OCTAaBISIIOT mpoObl HAa 30 MHH B TeMmHOTe. 3areM HeHTpudyrupyor 10 MuH
(1000 06/mun).

N3 kaxnmoit neatpudyxHoit npodupku oromparorT mo 0,02 M HaIOCaJTOYHON KHJIKOCTH
B OOBIUHBIE MPOOUPKU U A00ABISIOT B Kaxaywoo mo 2,0 mi pearenta 2. OJHOBPEMEHHO TOTOBST
xoJocTyro 1mpody (0,02 mu pearenta 1 + 2,0 mut pearenta 2). PeakiinoOHHYIO CMECh TIIATEIBHO Tie-
PEMEIIMBAIOT U UHKYOUPYIOT 5 MUH MPU KOMHATHOU Temmneparype. M3MepsroT ONTHYECKYIO TIOT-
HOCTb BC€X IPOO MPOTUB BObI, UCIIOJIb3Ys KIOBETHI 5 MM ((p10I€TOBBIN CBETOPUIBTD, AJUHA BOJI-
HbI 400 HM).

Pacuém: xonuenrpanuo Na* (MMOJIB/I) ONpeaesioT 1o Gpopmyile:

EXOJ'I _ EOH

C =>4 % xC
o EXOJ‘I_ECT “

rie Exon, Eon 1 Ecr — onTHUeckas IIIOTHOCTh XOJOCTOU, OMBITHON M CTaHIAPTHOW MpoO, COOTBET-
cTBeHHO; C¢r — KOHIIGHTpAIUs cTaHaapTHoro pacteopa (150 Mmos/m).
Coneprxanne Na* B CBIBOpOTKE KpOBU B HOpMe cocTasisteT 135—150 MMoss/i.

Pesyabrar: Eon =
Exon. =
Ect.=
Pacuer:
Con =

Knunuko-ouaznocmuueckoe 3nauenue. Y MEHbIICHHE KOHILIEHTPALMU HATPUSI B CHIBOPOTKE
KpOBH OOYCJIOBJIMBACT KIIMHMYECKUN CHMITOMOKOMILIEKC, XapaKTEPU3YIOIIUNCS TTOSBICHUEM aria-
TUU, TIOTEPEH alleTuTa, TOIIHOTON, PBOTOW, HapyIIeHHEeM pedIIeKCOB, TaxUKap/aueH, MmaJeHueM
KPOBSIHOTO JIaBJIEHUS, ICKX03aMHU.

l'unepHaTpreMusi COMPOBOKAACTCSA TAKEIBIM OOIIMM COCTOSIHUEM OOJBHBIX, MOBBIIICHUEM
TeMIepaTypbl Tela, TAXUKapauen.

BuiBoa:
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PaGora 2. OnpeneseHue coaepxaHusi Kajaus B CbIBOPOTKE KPOBH TYPOMIUMETPHUIECKHUM
MEeTO/I0M.

Ilpunyun memooda. Meto OCHOBaH Ha CIIOCOOHOCTH MOHOB Kajusl 00pa30BbIBATh CTaOMIIb-
HYIO CYCIIEH3HUIO C HOHaMU TeTpadeHmioopara. MyTHOCTb CYyCIEH3MH MPONOPIMOHATbHA KOHIICH-
Tpaluy HOHOB KaJusl.

Xo00 pabomwl. bepyr Tpu npoOupku. B mepByio mpoOupky (ombeiTHas mpo0a) HaIMBAIOT
2,0 ma pearenta u ao06aBisatoT 0,04 M CBIBOPOTKH KPOBH, BO BTOPYIO NMPOOHMPKY (CTaHmapTHas
npo6a) BHocAT 2,0 mi pearenta + 0,04 M cTaHZapTHOTO PacTBOpA, B TPETHIO MPOOUPKY (X0socTas
npo0a) 700aBIAIOT TOJABKO peareHt (2,0 mi).

Heo0xoauMo cTporo co6.1101aTh NMOCJIe10BaTeIbHOCTh BHECEHHSI PEAKTHBOB B NMPOOMp-
KM (CBIBOPOTKY A00aBJISIIOT K pearenry)!

[lepememnBaOT U MHKYOUPYIOT 2 MUH. BHOBB TIIaTEIbHO MEPEMEIINBAIOT U MHKYOUPYIOT
TouHO 10 MHH Ipu KOMHATHOH Temmeparype. U3MepsaioT ONTUYECKYIO MIIOTHOCTh OMBITHON MPOOKI
(Eon) 1 cranmaptHOTo pactBopa (Ecr) MpOTUB X0JI0CTON MPOOBI, HCIIONB3YS KIOBETBI 5 MM (KEITHIH
cBeToUIbTp, NuHa BoIHBI 590 HM). [lepen hoTomeTpupoBaHreM MpoObl HEOOXOAMMO B30OJITATh.

Pacuém: xonuenrpanuo K (MMob/1) onpenensior o Gpopmyie:

Con = Cer X Eon / Ecr.

Conepxanne K™ B CBIBOPOTKE KPOBU B HOPME COCTABIISAET 3,4—5,6 MMOJIB/II.

Pe3yabrar: Eon =
Ect. =
Pacuert:
Con =

Knunuxo-ouaznocmuueckoe 3nauenue. YMEHbIICHUE KOHUEHTpALMU KalHsl B CHIBOPOTKE
KpOBI/I HpI/IBOI{I/IT K TSDKEIIBIM HapymeHm[M — BIIJIOTH A0 ITOSABJICHUS BSJIBIX napannqeﬁ. nyzuna-
FOTCSl TICUXUYECKAsT U YMCTBEHHAs JACATEIBbHOCTb, YTHETAETCSA MEPUCTAIBTUKA KUILIEYHUKA, Pa3BU-
BAETCSI METEOPU3M, PACHIUPSIOTCA KETYTOK U MOYEBOU ITy3BIPb.

['unepkanueMusi CONpOBOKIAETCS OLIYLIEHUEM «IIOJ3aHUS MYpAIleK», UCYE3HOBEHUEM CY-
XOXKWJIBbHBIX pediiekcoB, HapyueHueM GyHKIuu cepaua. [lpu 1BykpaTHOM NMpEBBILIEHUHN COJIEpKa-
HUS KaJusl B KPOBU CEp/ille OCTaHABIMBAETCS B (pa3e AMACTOIIBI.

BriBona:

Iloonucw npenooasamens:

33. TEMA: IEPEYEHDb BOITPOCOB IS TIOATI'OTOBKU K KOJIVIOKBUYMY
1O TEMAM: «BMOXUMMS KPOBW», «xbMOXUMUA ITATAHU S,
«BOAHO-MHUHEPAJIBHBIK OBMEH»

1. I'emornoOuH  (CTPYKTypa, MOJEKYIApHbIe (OpPMBI  reMOrioOuMHa, MPOU3BOJHBIC
reMoryio0MHa, aHoOMaJIbHbIE (POPMBI TEMOTTIOONHA).

2. MexaHM3MBbl TPAaHCIOPTa KUCIOPOAA U YIJIIEKHCIOro ra3a KpoBblo. IlyTH Hcmonb3oBaHus
KHCIOpOAa B KJIETKax. Bumel W NpUYMHBl TUMOKCHH. MeTabonndeckne IMpOIecChl,
COIIPOBOKAAIOIIUECS PEAKIIMAMU 1eKapOOKCHIINPOBAHHS BEIIECTB.
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3. Bydepnpie cucrempl KpoBH (KOMIOHEHTBI, MEXaHW3M JCHCTBUA, OydepHas EMKOCTB,
conpspkenue). Jlakratanuao3, KeToanua03 (YCI0BUS U MEXaHU3MbI Pa3BUTHS).

4. ®epMeHTHI TU1a3Mbl KPOBU: CEKPETOPHBIE, SKCKPETOPHbIE, MHIUKATOPHBIE (ITpUMEPHI (hepMeH-
TOB, MECTO UX 00pa3oBaHus). IuarHoCTHYECKOe 3HAUCHNE MHIMKATOPHBIX (DEPMEHTOB ILIA3MBbI KPOBH.

5. benku mia3mel kpoBu. OCHOBHBIE OCJIKOBBIC (hpAKIMK: aIbOYMHH, TJIOOYJIWHBI, (GUOPHHO-
reH (comepxanue, QyHKIHMH); albOyMUH-TIOOYTHMHOBBIA KOA(PHUIHMEHT U €ro AMarHOCTHYECKOe
3HaueHue. buosjorudeckast pojb U IUarHOCTUYECKOE 3HAYECHHE HEKOTOPBIX OEJIKOB IJIa3Mbl KPOBU
(ranTornoOuH, TpaHcheppHH, NEPYIOTUIA3MIH, 01-HHTHOUTOP MpoTreas, C-peakTHUBHBIA OCIOK, HH-
TephepOHBI, KPUOTIIOOYIUHBI).

6. Uro monmmaror mox remoctazoM? IlpeacraBieHne O MexaHuU3Max remocrasza. 1pu
OCHOBHBIX CTPYKTYpHO-(DYHKIMOHAJIBHBIX KOMIIOHEHTa remocrtasa. [laTomormyeckue cOCTOSHUS,
00yCJIOBJICHHBIC HAPYILIEHUEM CUCTEMbI reMocTa3a?

7. OYHKIMOHAJIbHBIC 3BEHbS CUCTEMBI CBEPTHIBAHUS KPOBHU U UX OMOJIOTUYECKAs POJIb.

8. MonekynspHble MEXaHH3MBI COCYIHCTO-TPOMOOIIMTAPHOIO TEMOCTa3a.

9. CaeprhiBaroriasi cucTeMa KpoBH (KOMIOHEHTHI M UX MPOUCXOXkaAeHue). ['eMokoarynsuus
(onpenenenue, (a3pl 00pa3oBaHUsI KOATYIAIMOHHOTO TPOMOAa M MX MPOJOKUTENBHOCTE). BHYT-
PEHHUI U BHEUTHUI MEXaHH3M T'€MOKOaryJsiuu (CXeMbl), OOIIie STanbl U OTIANYUA. AKTUBATOPHI
¢dakropa Xaremana. Poib TpoMOOIIMTOB B reMokoaryiasiuu. DU3HOIOrHYecKHe KOHIECHTPAIUU
¢ubpuHorena B kpoBu. Cxema mnpeBpauieHus: pudbpuHoreHa B GpudbpuH. MonekynspHble pa3inuyus
¢ubpuna S u |. duznonornyeckne KOHICHTPALUU KalblUs B KPOBH M €0 YU4aCTHE B CBEPTHIBAHUH
kpoBu. Butamun K (xumuueckas npupoja, pa3sHOBUIHOCTH, IPUPOAHBIE HCTOYHUKH, POJIb B TEMO-
KoaryJsinuu, Bukacon). Koarymorpamma (ompeneneHue, KpaTkas XapaKTepUCTHKA, ITOKA3aTelH:
BpeMsi CBEPTHIBAHUS KPOBU U KOHIEHTpaIusi GuOpUHOTEHA).

10. AntukoarynsHTHas cucremMa. Kiaccudukanusi €CTECTBEHHBIX AaHTHUKOAryJISTHTOB.
Haubonee 3HauMMble €CTECTBEHHbIE aHTHKOATYJSHTBHI, MEXaHU3M UX JAeWcTBUA. VICKycCTBEHHBIE
AHTHUKOATYJISTHTHI (IpUMeEpH1). MeXaHu3M JIeHCTBHS TUKyMapoJia U TrenapuHa.

11. dubpuHomUTHYECKas cUcTeMa, MeXaHu3Mbl GpuoOpuHonu3a. [lnasmuHoBas cucrema (Kom-
MTOHEHTHI M UX MPOUCXOKICHNE, MEXaHU3M JICHCTBU).

12. Buramun B: (tuamun), B2 (puGodnaBun), mantoreHoBas kuciora, PP (HukoTuHOBas
kucinora), Be (mupumoxcun), Bo (dommeBas xucnmora), Bir (kobamamun), H (6motun), C
(ackopOuHOBasi KHUCJIOTa). XUMHUYECKass MPUPOAA BUTAMHHOB. 3HaTh Ko(epMeHTHbIe (HOpMBI U
ydacThe B MeTaboym3Me, MPU3HAKH THIIOBUTAMUHO3a, CYTOYHYIO MIOTPEOHOCTh W MHIIEBBIE UCTOY-
HUKU. YMETh HapucoBaTh OJIOK-CXeMBbl CTpoeHHs KodepMeHTHbIX ¢opm BuTamuHa PP (HAJ[ u
HAJ1®) u Butamuna B2 (PMH u ®AJl). AuTuBUTAMUHBI U UX Kiaccupukanug. OueHka odecne-
YEeHHOCTH OpraHu3Ma BUTaMUHaMU. ButamuHomnono0HbIe BemiecTBa: OnoduaBoHon bl (BUTaMuH P),
XOJIMH, JIUTIOEBasi KUCIIOTA, MapaaMHHOOEH30iHas KHcCioTa, BUTaMWUH U, KapHUTHH, HMHO3UTOI,
naHramoBas kucnota. [IpeacraBienue o CTpykType, Onosorudeckas poib.

13. Tokodeposn. Xumudeckas MPUPOAA, yYacTHE B  MeTabOJNM3Me, IPU3HAKH
TMITIOBUTAMUHO3a, CYTOYHAas MOTPEOHOCTh, OCHOBHBIE HCTOYHUKM BUTamMuHa E.

14. Perunon. Xumuueckas TMpUpoOAa, ydacTue B MeTaOoin3Me, MPU3HAKU THUIO- U
TMIIEPBUTAMUHO3a, CyTOYHAsI MOTPEOHOCTh, OCHOBHBIE UCTOYHUKH BUTAMHHA A.

15. Butamun K. Xumnueckas npupoga. buonorndeckas posb. [Ipu3Haku rUIoBUTaMHUHO3A.
OcHOBHbIE UICTOYHHMKH U CYTOYHAs MOTpeOHOCTh. Brukacon. AHTHUBUTaMUHBI.

16. Butamun D. Xumuueckas npupoja, HICTOUYHUKH U CyTouHas norpeOHocTh. OOpa3zoBaHue
akTUBHOM (opmbel BuTamMuHa D3 B oprammsme. buomormdeckas pomb. [IposiBieHus Turo- u
TMIIEPBUTAMUHO3A.

17. DHepro3arpaTsl OpraHW3Ma B3pOCJIOTO YEIIOBEKAa B COCTOSHHHM IIOKOS B HOpPME |
U3MeHeHUs ux npu narosnoruu. Ilyrm wucnomb3zoBanus AT® B cocrosHuM mokos. Bkian B
SHEPTOMPOAYKINIO OEIKOB, JKHPOB U YIIEBOJIOB.
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18. Merabonuueckue MPOIECChl MCIOJb30BAHUS YIJIEBOJIOB, KUPOB M OCIKOB B KauyecCTBE
HMCTOYHUKOB DHEPTUU (TIIMKOTEHOIU3, TUXOTOMHYECKOE PACIICIIJICHUE TIIIOKO3BI M MOCIEIYIOIIee
oxucnenue [1BK, mobunu3zanus xupa u3 Aeno U B-OKUCICHUE KUPHBIX KUCIIOT).

19. MeTabonrueckre IpoIecchl ACMOHUPOBAHUS YIIIEBOOB U JIUITHIOB MHIIN, KETOTCHE3.

20. IIumeBass LIEHHOCTHb YIJIEBOJOB, JIUNUAOB U OenkoB. He3ameHHMMBbIE U YCIOBHO
He3aMeHUMbIe (PakTOphI MUTaHUS. POJh MHUIIEBBIX BOJIOKOH I pabOTHI MUIIIEBAPUTEILHOTO TPAKTa
1 OOMEHHBIX MPOIIECCOB B OpraHU3Me.

21. Kpammopkop ¥ Mapa3M — KIMHUYECKUE POPMBI CHHAPOMA HEJOCTATOUHOCTH MUTAHUSI.
XapakTepHble YepThl, CXOJICTBO U MPUHIUITUATIBHBIC OTIUYHSL.

22. Hopmebl moTpeOaeHs BOJIbI, TOCTYIUICHHE U BhIBeIeHHE BOIbI. CoJepyKaHUE U POITb BOJIBI
B OpraHus3Me.

23. Kanpuuii, pocdop. Hopmbl morpediaeHus, NuiieBble UCTOYHUKH, POJIb B METa0OIH3ME,
HapylIeHus ooOMeHa. ['opMoHalIbHasI peryJsisius oOMeHa Kablus U Gocdopa.

24. Harpwmii, kanuii, xjop, marHui, cepa. HopMmbl moTpeOieHHs, MUIICBBIE HUCTOYHUKH,
pacrpesie/ieHie B OPraHu3Me M POJib 3THX MakpodJieMeHToB B Merabonusme. Na'/K'-AT®dasza.
Hapymmenust oOMeHa, MyKOBUCIIHIO3.

25. buonoruueckas poib xene3a. [loTpedHOCTs 1 HOpMBI TOTpeOIeHUs Kene3a. Peyrunnsa-
s xkene3a. OOMeH Kelle3a B OpraHu3Me (BcachbIBaHUE, TPAHCIIOPT MO KPOBH, BHYTPUKIICTOUHBIH
oOmeHn). [lenonupoBanue xene3a. [IposBnenus n3obiTKa *kene3a B opranusme. JKene3oneuuTHbIe
COCTOSIHUS | JKeJe301e(DPUIIUTHBIC aHEMUH.

26. Poip Meau, 1MHKa, CeleHa, onaa, ¢gTopa, Mapradia, kKodanbTa B META0OIU3ME TKAHCH.
[ToTpebHOCTS U MHIIEBbIC HCTOYHUKH. Hapyienust oOMeHa.

27. MexaHu3M [EHCTBUSI TOPMOHOB, PETYIHUPYIOIIUX BOJHO-MUHEPANbHBI OOMEH (Ba3zo-
MIPECCHHA, HATPUHYPETUYCCKHUX TIENTHIOB, alIbJJOCTEPOHA).

28. PeHMH-aHTHOTEH3WHOBAS CHCTEMA U €€ POJIb B PETYJISIIUU BOIHO-COJICBOrO0 OOMEHA.

34. TEMA: BUOXUMUSA MOYU. PU3NOJOI'NYECKHUE U TATOJIOI'MYECKHUE
KOMIIOHEHTbBI MOYM

AKTYaJIbHOCTDH TeMbI

Anann3 Moum — oOs3aTenabHas COCTaBIIONIAs INIaHA oOciemoBaHus OonsHOro. Ha
OCHOBaHWM aHajJN3a MOYHM JHArHOCTUPYIOT 3a00NIeBaHUs MOYEK — KaK COOCTBEHHO MOYEUHYIO
MATOJIOTHIO, TaK W TOPAKEHUE IMOYCK M MOYEBBIBOJIIMX TyTEH TpHU 3a00JIEBAaHUSAX JPYTHX
opranoB. Kpome Toro, Ha OCHOBaHMM aHalli3a MOYU MOXKHO 3alOJIO3PUTh WM TOATBEPIUTH
HaMuue 3a00JICBaHUIA TICYCHU, CEPACYHON MBIIIIIBI, TIOJHKEITYIOYHOMN JKele3bl, TUarHOCTHPOBAThH
pas3nuyYHbIE BUIBl OKENTyXW, TMpoBecTd [uddepeHnanbHyl0 JUArHOCTUKY CaXxapHOro H
HecaxapHOro auadera, ONpeIeTUTh THIT HEKOTOPBIX TOPMOHAIBHBIX HAPYIIICHHUH U T. II.

H3MmeHeHne cocTaBa MUHEPAIBbHBIX BEIIECTB W HAPYIICHUE paclpeAeNieHusl IEKTPOIUTOB U
KHUJIKOCTH B OpraHU3Me SBJISIOTCS NPUIMHOW MHOTHX CEPbE3HBIX HAPYIICHHHA, KOPPEKIUeH
KOTOPBIX Yallle BCETO MPUXOJUTCS 3aHUMAThCSI pEaHUMATOJIOTaM.

Iean 3anaTHA

Hayuuthcst mpuMeHATh 3HAHUSA O (PU3UOJIOTHYECKUX M TATOJOTHUECKUX KOMIIOHEHTaX MOYH
JUIS PEIIeHUs] BOIMPOCOB NUArHOCTUKU, MPOQPIIAKTHKH U TPOTHO3a 3a00JeBaHUl, CBS3aHHBIX C
MMOYCYHOM 1 BHEITOYCUHOM MaTOJIOTHEH.

TpeOoBanus K HCXO0AHOMY YPOBHIO 3HAHM I

s nonnoeo yceoeHus memvl HEOOXOOUMO NOBMOPUMD U3

—  HOpMAnbHOU u3uoa02uu 4enoeexa.

*  MeXaHW3M 00pa30BaHMS MOYH MMOYKAMH,
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* pacrmpezefieHUe BOJbl B OpraHU3Me, aKBallOPUHBI,

*  COCTaB MHTEPCTULHATBHOMN (MEKKIETOYHOMN) U KIETOYHOM KUJKOCTEH OpraHu3Ma;

= mexanusM aeiicteusg Nat/K* - AT®aszsr;

— 2ucmono2uu.

= cTpoeHue HedpoHa.

— o0wen xumuu:

" TIOHATHS «OCMOTHYECKOE HABIICHUEY», «OCMOJSIIBHOCTEY, «TUITOTOHUYECKOE U TUIICPTOHU-
yecKkoe u3MeHeHue 00bsémay, «pH», «OydepHbie cucTeMbl»;

— OUO0OPZAHUYECKOU XUMUU:

* KETOHOBBIE Teja, aTbOYMUHBIL, TTIO0YIUHBL,

JlJ1s1 IpoBepKHU UCXOAHOI0 YPOBHS 3HAHUI BBINOJIHUTE CJIeAYIOLIHE 3aJaHUS:

3ao0anue 1. Ilop nelcTBUEM T'MIPOCTATUYECKOTO IaBJIEHHS KPOBb (QHIBTPYETCS uepes
MOJTYITPOHHUIIAEMYI0O MEMOpaHy W TOMagaeT B MpocTpaHcTBO Kancynsl Llymnsackoro-boymena —
3TO nepBUYHas Mo4a. KakoB ee kauecTBEHHBbIN cOCTaB?

A. Conmepxut (hOpMEHHBIC SJICMEHTHI KPOBH.

b. Ananoruyna coctaBy KpOBH, HO HE CO/IEPKUT OEJIKOB U (POPMEHHBIX 3JIEMEHTOB.

B. AHanoruyHa coctaBy KpOBH U COJIEPKUT O€NKU ¢ MoJieKyysipHOM Maccoit 1o 70 x/la, HO
OTCYTCTBYIOT ()OPMEHHBIE JJIEMEHTHI.

I'. CocTaB nepBUYHONM MOYM OTJIMYAETCS OT COCTaBa IJIa3Mbl KPOBU 10 BCEM KOMIIOHEHTAM.

3aoanue 2. Kananen HeppoHa COCTOMT U3 3-X OTJENOB: IPOKCUMAJIbHOIO KaHalblLa, HETIH
I'enne u gucranbHOrO KaHaiubla. B KaHanblax IepBUYHAs Moya IOJBEpraercss peadcopOLMH.
[TapannenbHO OCYILECTBIISIETCS U CEKpELMsl ONpe/leIeHHbIX BellecTB. Kakoe KOIMuecTBO IITFOKO3bI
peabcopbupyercs B IPOKCUMAIbHOM KaHAJIbIIE 37J0POBOI ITOYKNU?

A. 100% npu HOPMOTJIMKEMUH. b. 50% mpu HOPMOTJIMKEMHUH.

B. 100% npu conepkaHuu TIOKO3bI B KpoBH > 10 MMOIB/II.

3aoanue 3. B nuctanbHOM KaHanblie HepoOHa HapsiAy C MPOLECCAMM, CBSI3aHHBIMU C
pa3BeiecHuEeM M KOHLIEHTPUPOBAHHEM MOYH, OCYILECTBIISIOTCS PeaOCOPOLMOHHBIE U CEKPETOPHBIE
MPOIIECCHI, ITIaBHAs 337a4a KOTOPBIX — COXPAHUTh KHUCJIOTHO-IIEIOYHOE paBHOBECHE OpraHu3Ma U,
B YaCTHOCTH, ocTostHCTBO pH kpoBu. Kakue MOHBI CeKpeTHUpYyIOTCS KaHaIbLaMu?

A.K'. B.Na’. B.H". T.NHs. J.CI. E.HPOs.

3aoanue 4. Y 6071bHOTO NMOSIBIIINCH OTEKU. KakOBbI BO3MOKHBIE IPUYHHBI?
A. Hapyiienue 6e10KCUHTE3UpYIoed pyHKINN NEeUYEHH.

b. Crymenue kpoBH.

B. IIporennypus.

I'. HenocraTok Ba3omnpeccuHa.

HpCIGMJleOCmb pemeﬂuﬁ npoeeponie, conocmaeue ux ¢ omeemamul.

Bonpocsl 1151 00cyxka1eHus

1. HopmanbHble MoKaszateian oobeMa MOYH, €€ MIOTHOCTH, I[BETa, MPO3payHOCTH. DaKTOpHI,
oOycnaBIMBaIoLIe U3MEHEHHS TOKa3aTeNsl KUCIOTHOCTH MOYH.

2. Heopranuueckue COCTaBHbBIC YACTH MOYH.

3. OpraHnveckne COCTaBHBIE YaCTH MOYH B HOPME: MOYEBHHA, MOUEBasl KHCJIOTa, KPEaTHHHUH,
AMHHOKHCIIOTHI, 0€3a30TUCThIE OPraHNYECKHUE KOMITIOHEHTHI MOYH, TOPMOHBI i UX METa0OIUTHI.

4. JlmarHocTUYECKOEe 3HAUYEHHE OIpEeNieHuss B MOY€ AaMHUHOKUCIOT, KOTOPBIMU OOraThl
CHeIHAM3UPOBAHHBIE OCIKU: TUIPOKCUIIPOINHA (B KOJUTareHe), 3-MEeTUITUCTUINHA (B aKTHHE U
Muo3uHe). OmpeneneHue MeTaOOJUTOB AMUHOKHCIOT JJIs JUArHOCTUKU (DEHUIKETOHYpUU
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(Hapymenue oOMeHa (eHWIAJlaHWHA), aJKalTOHypuu (HapymieHne oOMeHa THPO3WHA),
TUNIEPIPOIMHYPUN (HAPYLLIEHUE OKHCIEHUS MPOJIMHA), UUTPYUIMHYpUHM (HapylIeHHE CHHTE3a
MOYCBHHBI).
5. I[I/IaFHOCTI/ILIeCKOC SHAYCHHUEC OMMPCACIICHUS MTaTOJIOTNYCCKUX COCTABHBIX JacTeid MOYH:
a) MPOTEMHYpUsT TIOYE€YHAass W BHEMOYEYHas; (EepMEeHTHI, oOmpeAeiseMble B MOYE C
JIMarHOCTUYECKOH IEIIbIO;
0) rIIIOKO3ypHs MIPU CaXapHOM JAua0eTe U MOYeHHasl TIII0KO3ypHs,
B) reMaTypusi IOYeYHAasl U BHEIIOYCYHAsI, TeMOTJIOONMHYPHS,
F) KCTOHYpHUS IIpH I'OJI0OJaHUHU, I[I/Ia6eTe, alqnug03ax HHOT'O ITPOUCXOXKICHM
1) )KeITYHbIE MUTMEHTHI, OTpEeeNIieMble ¢ 1eNbio nuddepeHmaIbHON TUarHOCTUKA JKEITYX,
OpQGUPHUHBI.
6. MexaHu3Mm JefiCTBHS TOPMOHOB, PETYIUPYIOIINX BOAHO-MHHEPAJIbHBI 00MeH (Bazompec-
CUHA, HATPHUI-YPETHUYECKOTO TOPMOHA, aJIbJOCTEPOHA).
JlutepaTypa iJs NOATOTOBKH
OcHoBHas
1. Buonoeuueckaa xvimus / B. K. KyxTa [u np.]. Mocksa : biHOM ; MusCck : Acap, 2008. C. 599-606.
2. Buonoeuueckas xumus / A. J1. Taranowd [ ap.]. MuHCK : Bemm. mk., 2013. C. 359-375, 541-543.
JononHuTebHast
1. Yupkun, A. A. {narnoctrdeckuii cripaBouruk tepanesta / A. A. Yupkun, A. H. Oxopokos, . 1. I'oHuapuk.
Musck : benapycs, 1993. C. 369-390.

2. Kamvuunuxos, B. C. CipaBOYHHK 10 KIMHUKO-OMOXMMHUYECKOH TabopaTopHoii auarnoctuke / B. C. Kambl-
IIHUKOB. MuHck : Benapycs, 2000. C. 171-208, 275-347, 358-428.

3anaHus 11 CAMOCTOSATEILHOM PaGoThI

3aoanue 1. UtoObl 3amo03pUTh y OOJBHOTO caxapHbI nuaber, oOpaTuTe BHUMAaHUE Ha
00BEM BBIICTISIEMO MOYHU U €€ yAelbHbIN Bec. [Ipu quabere, HeCMOTps Ha OOJBIIYIO CYTOYHYIO
HKCKPEIUI0 MOYH, €€ YIENbHBII BeC OCTAaeTCs BBICOKMM. J[Is1 yTOUHEHHs MuarHoza HeoOXOAHMMO
OTIPEICITUTE COJCPKAHKE TJIFOKO3bI B MOUYE W CPABHHUTH ITH JaHHBIC C Pe3yJIbTaTaMH OTPECIICHUS
YPOBHS TTTUKEMUHU.

1.1.Pemute 3anauy. [lonbepure napy CUMITOMOB, XapaKTEpHBIX JJIs 1UabeTa:
A. D moun = 1,02. 1. Cyrounsii auypes 6 .
b. D moun = 1,022. 2. Cytounslii nuypes 2 .
B. D moun = 1,20. 3. Cyrounslii quypes 1 1.

I'. D moun = 1,5. 4. Cyrounslit nuypes 20 .

1.2.Pemute 3anauy. Ilogbepure mapy CMMITOMOB, XapaKTE€PHbIX AJIs 1uadeTa:
A. I'nmroko3ypus — Her. 1. 'mukemust 5,5 MMoIIb/11.

b. I'moko3ypus — 1%. 2. I'mukemust 15,0 MMomb/i.

B. I'moko3ypust — cneabl. 3. 'mukemus 8,0 MMOJIB/I.

3aoanue 2. Ins nuddepeHnmanbHON TUarHOCTUKNA PA3IUIHOTO POJIA KENTYX M3YYaroT IBET
MOYH M OIpPENeNAI0T B HEH HalM4Me XEeMYHbIX NMUTMeHTOB. Heo0XoauMo BCIIOMHHUTBH, KaKUM
o0pa3oM OCYIIECTBISIETCS pacmajl >KEeTYHbIX IUTMEHTOB, COJIEp)KaHHWE KaKuX COEIMHEHUN
YBEIMYMBAETCSI B KPOBU M MOYE, KAKUM 00pa3oM U3MeHsieTcs 1BeT cTyna. CieayeT MOMHUTh, YTO
yepe3 MoYeUHbI (GUIbTp crocoOeH MPOHUKATh CBA3AHHBIN OMIIMPYOHH (B OTJIMYME OT CBOOOJIHOTO
OunnpyOuHa, HE CHOCOOHOrO MPEO0JeBATh IMOUYEUHBIH «(pMIBTP», MOJEKyJla IUTIIOKYpOHHIA
OomnmpyOuHa mMana).

2.1. Pemute 3amauy. Ilogbepure mnapaMeTphl aHanmM3a MOYHM, XapaKTepHbIC IS
MEXaHNYECKON KENTYXH:

A. Moua «1iBeTa nuBa». 1. bunupy6uH.

b. Moua conomenHo-xenTas. 2. YpoOwInH (MCTUHHBIN).
B. Moua kpacHoro nsera. 3. CTepKOOUIMHOTEH.

I'. CBeTno-xenras moua. 4. Ypoxpowm.
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3adanue 3. JlmarHOCTMKA TaHKpeaTHTa BO MHOTOM OCHOBBIBACTCS Ha ONpPEAeICHUN
aKTUBHOCTH (pepMeHTOB MouHM. BcrmomHuTe, Kakue (epMeHTHI, CIOCOOHBIE NepeiiTh B Mouy,
CEeKpeTHpyeT MoJKeNyAo4YHas kene3a. HazoBure ¢epMeHT, aKTUBHOCTh KOTOPOTO 00s3aTENbHO
OIIpesieIIsieTCsl B MOYE IPU TaHKPEATUTE:!
A. ®ochopunaza. b. Amwmnaza. B. Jlakrataerunporenasa. I'. [lencun. J[. Caxapasa.

Hpa6uﬂbHOCn’Ib peweﬂuﬁ npoeeponie, conocmaeue ux ¢ omeemamul.

IIpoBepbTe cBOM 3HAHMS (CAMOKOHTPOJIb YCBOEHHSI T€MbI)

3aoanue 1. B KIMHUKY TOCTYIUI O0OJIBHOM C Kajgo0aMu Ha OOMJIBHOE M 9acTO€ MOYCHCITYC-
KaHHE, KKy, KOTOPBIE €ro 0eCMOKOAT Naxe Houbto. CyTodHOE KOon4ecTBO Moud = 10 J1 ¢ HU3KOU
OTHOCUTEILHOM IJIOTHOCTHIO. KakoB MpeanonoKuTeNbHbIN Juario3?

A. CaxapHblii quaber. b. Hecaxapuslii ntuaber.

B. bone3ns Unenko-Kymunra. I'. bone3ur Agaucona.

. Mukcenema.

3aoanue 2. Y 60I5HOTO OCTPBIM IIIOMEPYIOHE(HPUTOM CYTOUHOE KOJIUYECTBO MOouH = 500 miL.
Kak Ha3pIBaeTCS 3TOT CUMIITOM?

A. Anypus. b. Ilonnypus. B. Onurypus.

I'. Huktypus. . N3octenypus.

3aoanue 3. Y OONBHOTO OCTPHIM IJIOMEpPYIOHE(PUTOM BBIsBICHA Makporematypus. Kakoii
LIBET MOYH y JJAHHOTO OO0JHHOTO?

A. KpacHbIiii. b. KopuuHneBbiid. B. YepHnbrii.

I'. Po30BBbI. J1. LlBeTa MSICHBIX ITOMOEB.

3aoanue 4. Y 601bHOTO B pe3yabTaTe OTPABJICHUS COJSMU CBHUHIIA B MOYE MOSBUIOCH MHOTO
nporonoppupruHoB. Kakoil iBeT MOYM y 1TaHHOTO O0JIBHOT0?

A.3enensii.  b. KopuuHeBsIil. B. YepHslii.

I'. Po30BbIi. J1. lIBeTa MSICHBIX ITOMOEB.

3aoanue 5. Y 601bHOr0 MHPEKINOHHBIM FE€aTUTOM C JKEITYXOH B MOUE BBISBIEHO BHICOKOE
cojziepkanue Ounupyouna. Kakoif nBetr Moun y JaHHOT0 60JILHOTO?

A. ColoMeHHO-KENThIMH. b. KopuuHesslii.

B. YepHsiii. I'. Po3oBbiil. J. IIBeTa MACHBIX TTOMOEB.

3aoanue 6. Y 60IbHOr0 XpOHUYECKUM HE(PUTOM BBISBICHO HApPYILIEHNE KOHIIEHTPALMOHHOM
¢yHkun novyek. Kak Ha3zpiBaeTcs 3T0 cocTosiHUE?

A. Huxtypus. b. U3octenypus. B. Onurypus.

I'. Anypus. . Homnypwust.

3aoanue 7. Y GOJIBHOTO B MOYE COAEPKAHME MOUYEBON KUCIOTHI COCTaBUIIO 9,5 MMOIb/24 .
Kaxkyro maTosoruto MoxHO 3a110103pUTh?

A. Kaxekcus. b. Opotaranuaypusi.
B. Iloueunas HegocTaTO4YHOCTE. I'. IleyenouHas HETOCTATOYHOCTD.
J1. Iloparpa.

3aoanue 8. bonbHOMY, CTpagaloneMy XpOHHYECKHM TenaTHTOM, ObUIa MpOBeAeHa Harpy3Ka
6enszoarom HaTpus. [Ipu aTom 00 06e3BpexuBaromIel GYyHKIMY €YEHN CYAUIIM Ha OCHOBaHHUH 00-
Hapy>KeHHUs B MOYE:

A. BeH30iHOI KUCIIOTHI. b. JINMOHHOM KHCIIOTHI. B. BaneprnaHoBOI KHCIIOTHI.

I'. I'unnypoBOW KUCIOTHI. J. I{aBeneBoi1 KUCTOTHI.
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3aoanue 9. ConepxaHue Kakoro w3 MPOIYKTOB OEIKOBOTO OOMEHA MOBBICHIIOCH B MOYE Y
CIIOPTCMEHA C PA3BUTON MYCKYJIaTypOU 1OCII€ CHOPTUBHBIX COPEBHOBAHMI?

A. MoueBoii kucnotel. b. Kpearuna. B. Kpearununa.

I'. MoueBunsbl. [[. AMMmuaka.

3aoanue 10. [Ins yTOUHEHHsI AUATHO3a «IPOTPECCUPYIOIIAsi MbILIeUHast AUCTPOPUSI» y O0Ib-
HOro ObUI cAenaH aHanu3 Mour. Kakoe coennHeHue npu 3ToM 0yaeT oOHapyKUBaThCs B Moue?
A. Tlopdupunsl. b. Kpearun. B. KpearunuH.
I'. Muorno6usn. J[. KanemoaynuH.
OTBeThI K pelieHHI0 3aJaHN i

/Jlna camonpoeepku ucxo0no20 ypoensa 3HAHUIL:
1-B;2-A;3-A,B,1;4. A,B.

Jlna camocmosamenvnou padomel:

11—T-1. 12—b-2

21—A-1

3—Bb.

CamocrosiTesibHas padora (2 yaca)

HNHCcTpyKIMM K NPAKTHYECKOMY 3aHATHIO

PaGora 1. Onpeodenenue yoenvnozo éeca (niomuocmu) mouu

[TockonbKy OTHIENbHBIE MOPLUUA MOYHM OTIUYAIOTCSA IO YJAEIbHOMY BECY U XUMHUYECKOMY
COCTaBy, Y/AENbHBIN BeC ONMpEAeNsioT B MOoue, COOpaHHOI 3a cyTku. B HOpMe ynenbHBIA BeC MOYHU
KOPPEJIUPYET C KOJMYECTBOM «CyTOuHON» Moum U cocrtaBiser 1,010-1,025. Ipu paznuyHbix
COCTOSHUSX OH MOXKeET Konebathesa ot 1,000 1o 1,060.

Xoo pabomul. B 1UIMHAP HANUBAIOT MOYY M OCTOPOKHO MOTPYXkAlOT B Hee ypomeTp. OTcuer
BEJIETCS M0 JCJICHUIO IIKaJIbl YPOMETPA, COOTBETCTBYIOIIEMY HUKHEMY MEHHUCKY JKHJIKOCTH.

Pe3yabTarsl:

Pabota 2. Onpedenenue kucnommnocmu mouu

B HOpMe peakiust Moun cabokucmasi.

Xoo pabomobi. Ha nakMycoByI0 OyMakKKy HAHOCSIT KaIlJIl0O MOYH M ONIPEACIISIOT €€ PEeaKITHIO:
1) cunsis makmycoBasi Oymara KpacHEeeT, KpacHasi He U3MEHSET 1IBeTa — KHCIas peaKius;
2) kpacHast Oymara CHHEeT, CHHSIS He U3MEHSET IIBETa — MICIIOYHAS PEAKITUS;

3) obe Oymaru He U3MEHSIOT CBOETO IIBETa — HEUTpallbHas PeaKIlusl.

MO’KHO HCIIOTB30BaTh U APYTHE UHAHNKATOPHBIC OyMard.

Pesyabrarsl:

Pabora 3. Kauecmeennoe onpedenenue neopzanuueckux coCmagHvlx yacmeii Movu
W3 muHepanpHBIX cojieil Oojiee BCEro ¢ MOYOW BBIACNSACTCS XJIOPHCTOTO HATpus — 8—
15 r/cyTkm.
1. Onpenenenue XnopuaoB. MoHBI XJIOpa pearupyrOT C a30THOKHUCIBIM cepedpoM ¢
o0pa3oBaHMEM OcajKa XJIOPHUCTOrO cepedpa, He PACTBOPSIOIIETOCS B a30THON KUCIIOTE.
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Xoo pabomur. K 1 mn moun (20 xanens) goGasistor 3—5 kanenb 1% pactBopa AgNOs u 2
kar 10% pacTBopa a30THOM kucaoThl. Beimamaer Genbiit ocagok AgCl, TemHeromuii Ha CBETY,
HEPAaCTBOPUMBIN B @30THOM KUCIIOTE.

2. Onpenenceuue cyinbdaToB. B kucmoit cpeme cynbdarbl ¢ XJIOPUCTBIM Oapuem
obpasytrot Genbiii ocanok BaSOas.

Xoo pabomwr. K 20 xamism moun npuinuBatot 5 kanenb 10% pactBopa HCl u mo xarsim,
MeIIeHHO, 1o0asistor pactBop BaClz 1o oOpasoBanus ocajka.

3. Onpeneneuaue ¢ochator. Docharel MOUM MPU PEAKIUU C MOJUOICHOBHIM
pEaKTUBOM O0pa3yloT IKENThI KpHUCTAUIMYECKUH ocagok (GochopHOMOINOAEHOBOKHUCIOTO
aAMMOHHSI.

Xo0 pabomwi. B nmpobupky HanuBarot 20—30 karenb MOJIUOJESHOBOTO PEAKTHBA U HAIPEBAIOT
pacTBop 10 3aKkumNaHus (HE KHUIATUTH). 3aTeM JO0OaBIISIOT HECKOJIBKO Kamenb Mouu. Brlmamaer
KENTHIN 0caok HochopHOMOINOIEHOBOKICIOTO AMMOHHUSI.

4. Onpenenenune kKanbuus. Kampluii MOYM BBIMATAcT B OCAMOK TpH J100aBICHUU
[aBEJIEBOKUCIIOTO aMMOHHUSI.

Xoo pabomer. K 20 kamiam Moun npunusarot 1-2 xamm 10% pacTBopa yKCYCHOM KHCIIOTBI U
2-3 xammm 5% pacTBOpa IIaBEJIEBOKUCIOINO aMMOHHS. BplMagaeT KpUCTAIIMYECKHH OCajoK
IABEJICBOKHUCIIOTO KAJTBIIUS.

Pe3yabTaThl:

Pabora 4. Kauecmeennoe onpedenenue opzanuyeckux cocmagHwlx yacmeii Movu

1. Onpeoenenue benxa. B HopMe B MOY€E ONPEIEISIFOTCS CIIEABI OerKa.

1.1. Ilpo6a Tennepa. Ilog pelictBueM a30THOW KHCIOTHI Oeslok oOpasyeT
HEPaCTBOPHUMBINA OCaJIOK.

Xo0 pabomwi. B poOUpKy OCTOPOKHO HanMBaroT 0koyio 1 mut koHneHTprupoBaHHoi HNO3 u
cBepxy HaciauBaroT 1 mul Mouu. IIpu Hamuuuu B Moue OenKa Ha TPAHUIIE KHUJIKOCTEH MOSBISAETCS
MYTHOE 06€JI0BaTOE KOJIBLIO.

1.2. OcaxaeHnue Oenka CcyaAb(POCAJUIHUIOBON KHUCIOTOW. Dra mpoda
SBJISIETCS CaMOM YyBCTBUTEIBHOM peakiyel Ha Oelok.

Xoo pabomsi. K 20 xaruiam moun 106asnsoT 5 kanenb 20% pactBopa cyiab(hocanTuiuioBoit
KHUCJIOTHL. BrimamaeT ocanok Oenka (IOMyTHEHHE PacTBOPA).

2. Onpeodenenue 2noko3vl. B HopMe Iiroko3a B MOuY€ He omnpenensercs. s kauecTBEHHOro
OIIpEAEIIECHUS TIIIOKO3bl B MOUE MOJIb3YIOTCS CIEAYIOINUMHU PEAKIUAMMU:

2.1. Peakuus Tpommepa. B mienouHoit cpenie B mpuCyTCTBUH TITFOKO3BI TipH tobasnernn CuSOy
o0pa3zyeTcst JKENThIH 0CaI0K THIpaTa 3aKUCH ME/IU HITH KPacHBIN 0CaJI0K 3aKUCH MEJIH.

Xoo pabomer. K 5 kamisaMm ucciegyemoit Mmoun npubasisitor 5 kamnenb 10% pactsopa NaOH u
5 kanens 1% pacTBopa cepHokucioi meau. Harpesator.

2.2. Peaxuus @®enunra. [Ipoda ocHOBaHa Ha TOM JX€ NPHUHIMIE, YTO W PEAKIUS
Tpommepa. [IpenmyiiecTBo 3TONM peakUK 3aKIH0YAaeTCsl B TOM, YTO CETHETOBA COJIb B COCTaBE pe-
aktuBa denuHra cBsA3bIBaeT M30BITOK T'HJIpaTa OKHCH MEAM, U3 KOTOPOTo MPU HAarpeBaHuu 00pasy-
€TCsl OKUCh MEIM YEPHOI'0 1[BETA, MELIAIOIIAsl pEaKLIUU.

Xoo pabomur. K 20 kamisiM uccienyeMol MOuYd MPHIMBAIOT paBHBIM 00beM kuakoctu dDe-
JIMHTa U HAarpeBaroT 70 KUTICHHS.

2.3. Peakuus Humamngepa. B peaktuB Humanzepa BXOAUT a30THOKHUCIBIA BUCMYT. B
IEJIOYHOM cpefie oOpa3yeTcs ruapaT OKUCH BUCMYTa, KOTOPBIA, BOCCTAaHABIMBASCh B MIPUCYTCTBUU
TJIIOKO3BI IO METAITNYECKOT0 BUCMYTa, OKPAILIMBAET KUJIKOCTh B UEPHBIN I[BET.
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Xoo pabomwi. K 20 kamisam uccnenyemoit Moun npunuBatot 10—20 xanens peaktuBa Hutan-
nepa u kumATAT 1-2 muH. XKuakocts Oypeer, 3aTeM 00pa3yeTcsi YepHBIH 0CaZI0K METAJUINYECKOTO
BHUCMYTA.

Pe3yabTaThl:

3. Onpedenenue KpogaHbIX nuzMeHmos. B HopMe B MOUe KPOBSTHBIX MIUTMEHTOB HET.

I'BaskoBas nmpobOa. I'BasskoBas cMojia B MPUCYTCTBUU MEPOKCHIA BOJIOPOAA MO BIIHS-
HUEM IMEPOKCU/Ia3bl KPOBM BOCCTAHABIIMBAETCS B @30HU]] TBasIKOBOM CMOJIbI, UMEIOIUNA CUHUMN 1IBET.

Xoo pabomwr. B mpobupky HamuparoT 20 Karmeiab MOYHM, 5 Kameidb TI'BaSKOBOW CMOJIBI H
HeckoJibko Kanenb H2O2. B npucyTcTBUM KpOBU MOSBISETCS CUHEE OKPAIIUBAHUE.

Pe3yabTarhl:

4. Onpeoenenue kemonogwvix mein. KeTOHOBBIE Tela 0OHAPYKHUBAIOTCA B MOUYE IpU JuadeTe,
TOJIOZAHUU M IPYTUX alUJOTUYECKUX COCTOSHHSIX. MeTo/l OCHOBAaH Ha IIBETHOM PEaKIMU, KOTOPYIO
JIAIOT KETOHOBBIC TEJIa ¢ HUTPOIPYCCHIOM HATPHSL.

Xoo pabomuwi. K 2 xarnsm mouun no6asisitor 2 kamu 10% NaOH u 2 xarumm HuTponpyccuia
Hatpus. [losBisieTcst opaHkKeBO-KpacHOe oKpammBanue. JJo0aBisSIFOT 6 Karneinb KOHIICHTPUPOBAHHOU
YKCYCHOM KHUCJIOTBI — IOSIBJIICTCSI BULITHEBOE OKPAIIUBAHHKE.

Pe3yabTaThl:

Pa6ora 5. Konuuecmeennoe onpedenenue opeanuueckux coCmasHuvlx 4acmeii Mo4u
5.1. OnpeneneHue coAepX aHUS TIAKO3Bl B MO4Ye (PEpMEHTATHBHBIM
(rTTIOKO300KCHUAAa3HBIM) METOA0M. B HOpMe ITIOKO3a B MOYE MPUCYTCTBYET B CIEIOBBIX
KOJIMYECTBAX M OOBIYHBIMHU METOJAMH HE OTPEICIIACTCS.
Ipunyun memoda. MeToJl OCHOBaH Ha CIeAYIOINX (DepMEHTATUBHBIX PEaKIIUAX:

I'moko3za+H,O+02 —» I'mroxonomakroH + H202
I'nroxo3o0kcuoaza
H202 + 4-amunoantunupud + penon - ——> XunonumuH + 4H20
Ilepokcuoaza

OO6pa3zyromuiicss TpoayKT UMEET PO30BYIO OKpacKy. IHTEHCHBHOCTh OKPACKH IPSIMO IMpO-
MOPIIMOHAJIbHA KOHIIEHTPALIUHU TIIFOKO3bI U U3MepsieTcs (POTOMETPHUECKH.

Xoo pabomoi
OnbiTHAs CrannaprHas
npoda, M npoda, M
B nentpudyxusie npobUpKHU BHOCST:
Moua 0,1 —
CraHgapTHBIN pacTBOP IITFOKO3bI — 0,1
JlucTrimpoBaHHas BoJia 1,0 1,0
IlepememuBaroT
[TosydeHHBbIN pacTBOp OTOMPAIOT B CyXue NPOOUPKU 0,2 0,2
Pabounii pactBop pepMEeHTOB 2,0 2,0
[TepememmBaroT 1 MHKYOUPYIOT peakinoHHy0 cMech 10 Mun npu 37°C unm
30 MUH Ipy KOMHATHOH TeMIIeparype
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[To okoHYaHMM MHKYOAIlMM H3MEPSIIOT ONTUYECKYIO IUIOTHOCTH ONBITHOW M CTaHAAPTHOU
po6 Ha komopuMeTpe (anuHa BoHbI 490—540 HM) B KIOBETaX C TOJIIUHON CIIOST 5 MM MPOTHUB KOH-
TPOJISL.

KonTpoabsnas npoba comepxkut 0,2 ma Boasl u 2,0 M pabodero pactBopa (hepMeHTOB.
KoHnTpoabHyto mpo0y MOKHO TOTOBUTH OJIHY HA IPYIIY.

Pacuer npouszeooam no popmyne:

Con= Eon ' 5,55/ ECT,

rie Con — KOHIIGHTPAIUS TITFOKO3BI B MOUYe (MMOJIB/N); Eon — 3KCTHHKITMSA ONBITHON TTPOOBI; Ecr —
AKCTUHKIINS CTAaHAAPTHOU MIPOOHI.

IIpoBogsT pacueT CyTOYHOrO BBIIEIEHHUS TIIIOKO3bI ¢ MOUOH (¢ yuetoM auypesa 1200—1500 mur).
Pe3yabrarsi: Eon= Ecr=
Pacuér:

5.2. OnpenecieHue KOHIEHTpANUU Oejka B Moue

Ipunyun memooda. MeTo 0OCHOBaH Ha CITIOCOOHOCTH CYIb(HOCATUIINIOBON KUCIOTHI pearnpo-
BaTh C OEJIKOM, BBI3bIBasl IOMYTHEHUE, UHTEHCUBHOCTh KOTOPOTO MPOIMOPLHUOHAIBHA COJAEPIKAHUIO
Oernka B MOUe.

Xoa onpenenenus. K 1 mu mpo3paunoit moun no6asinsot 3 mi 3% pactBopa cyibdocanu-
LMJIOBOM KHUCIIOTHI, CMECh IMEPEMEIINBAIOT U Yepe3 5 MUH U3MEPSIOT ONTUYECKYIO TUIOTHOCTD COJie-
PKUMOTO MTPOOMPKU Ha KOJOPUMETpEe NpU KpacHOM cBeToduibTpe (mumHa BoiHb 630—650 HM) B
KioBeTe mupuHON 10 MM IPOTUB KOHTPOJIBHOM MPOOBI (KOHTpONbHAs Tpoba: k 1 mMi Moy nob6aB-
asioT 3 Mt m3otoHmdeckoro pactBopa NaCl). Pacuer mpou3BoAaT 10 KaIMOPOBOYHOMY TpaduKy.
Pacuer cyrounsix moteps Oenka npoBoasT ¢ yuetoM auypesa (1200—1500 mu).

Kanun6poBouHblii rpaduk 1Jis1 onpeiesieHUsi coaep:KaHus 0011ero 6ejika B Mo4e

0,25
[Wa)
S
S 0,2 .
H
o
§ ’ /
(5]
2 0,1 //
=
S /
o5 0,05 -
0]
0] 0,1 0,2 0,3 0,4 0,5 0,6
C Oenka, 1/
PesyabraTei: E= C=
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Knunuxo-ouacnocmuuexoe 3mnauenue onpedenenusi cooepocanusi beika 6 moye. B mode B
HOpMe coaepxarcs «cyesl Oenka» (anpOyMuH u rnodynunsl, He Oonee 0,15 r/cyr). IloBbimeHHOE
cozepkanue Oeika B Moye — MPOTEMHYPUSI — OTpPakaeT HapylleHHe OallaHca MEeKAy mporecca-
MU ero GuiabTpanuy U peadcopOumu U 0OTMEYaeTCs MpH 3a00JIeBaHUAX MTOYEK, MOYEBBIBOSAIIUX ITY-
TEH, ycuieHHOM pacraje OenkoB TkaHed. DyHKIMOHAIBHBIC TTOYEYHBIE MPOTEHHYPUH CBSI3aHBI C
YBEITUYEHUEM MPOHUIIAEMOCTH MOYEYHOro (puiIbTpa JMO0 3aMeAJICHHEM TOKa KPOBH B KIIyOOYKax
(o1 BIUSTHUEM MTEPEOXJIAKACHUS, GU3NIECKOTO M ICUXUYECKOTO MePEHANPSKEHN ).

BriBoxa:

Iloonuce npenodasamens:

35. TEMA: KOHTPOJIb IIPAKTUYECKUX HABBIKOB BUOXUMHUYECKOI'O
AHAJIN3A: AHAJIN3 )KEJYJOYHOI'O COKA 1 MOYM

AKTYyaJIbHOCTb TeMbI
B npouecce n3yueHuss OMOJIOTMYECKOM XUMHM CTYIEHTbl IMPUOOpEN HavyajdbHblE 3HAHUSA U
IIPAKTUYECKHE HABBIKM KAYECTBEHHOI'O M KOJMYECTBEHHOTO OMOXMMHMUYECKOTO aHalu3a, KOTOPBIH
HaXOJUT HIMPOKOE IPUMEHEHUE B JIaDOPATOPHON IMAarHOCTUKE, HAIIPUMED, aHAIHU3bI )KEITyIOUHOTO
COKa U Mouu. B nanpHeiiiem, B Xo/ie U3y4eHUS KIMHUYECKUX JAUCLUILINH, OyIeT OCYIIECTBIATHCS
pacuIMpeHne 1 3aKperyieHue 3HaHUM 110 OMOXUMUYECKON J1a00paTOPHOM TMArHOCTHUKE.
Iean 3anaTHA
[IpoBeputh: 1) HaBBIKM CTYJEHTOB B IPOBEICHUM KAYECTBEHHOTO U KOJWYECTBEHHOI'O
aHaJIn3a OMOJIOTHUECKUX KHUJIKOCTEH;
2) yMEeHHE OpUEHTUPOBATHCS B pe3ybTaTaxX aHaJIM3a U JaBaTh UM MIPaBUIIbHYIO OLICHKY;
3) TMOHMMaHUE NPOMCXOXKAEHUS U JUArHOCTHYECKOTO 3HAYEHUS MATOJIOIMYECKUX
KOMITOHEHTOB aHAJIN3UPYEMbIX OMOJIOTUYECKUX KUAKOCTEH.
TpeOoBaHus K HCXOAHOMY YPOBHIO 3HAHMH
Lna kauecmeenno20 6binOIHEHUs 3a0aHUSA HEOOXOOUMO BCHOMHUMDb U3
— obwen xumuu:
® OCHOBBI KAYECTBEHHOI'O U KOJIMYECTBEHHOTO aHAJIN3a;
— 0UO0N02UYeCKOU XUMUU:
®  (pU3MKO-XMMHUYECKHE CBOWCTBA U COCTAB JKENyI0YHOI'0 COKa B HOPME U NATOJIOTUH;

. (1)I/ISI/IKO'XI/IMI/I‘-ICCKI/I€ CBOMCTBA U COCTaB MOYH B HOPMC U ITaTOJIOTUH.

Bbinosinenune padoTbl.

HOJ’Iy‘-II/IB WHIAWBHUAYAJIbHBIC KOHTPOJBHBLIC HpO6BI KEITyJOUYHOro COoKa M MOYH, CTYACHTEHI
IPUCTYIIAOT K UX aHaJIU3Yy.

1) B KeNyIOYHOM COKY OMPENEINISAIOT COACPIKaHUEe CBOOOIHOM U CBI3AHHOM COJISTHOM KHCIIO0-
ThI, @ TaKXKe OOIIYI0 KUCIOTHOCTh, UCHONB3ysd MeTOAUKH 3aHsATusa Ne 19. [lomyyeHHslil pe3ynbTar
BBIPAXKAIOT B MMOJIB/JI.

Pesyabrar:
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2) B MOYE C IMOMOIIHIO KAYECTBEHHBIX PEAKIM BBISBIISIOT HATMYUE MMATOJIOTHUSCKUX TPHME-
ceil (TJII0KO3bI, KETOHOBBIX Tell, Oenka U 3puTpouuToB). ECiu B MOYe MPUCYTCTBYIOT IIIOKO3a HITH
0eoK, IPOBOJST KOJMYECTBEHHOE OlpesescHue BemecT. /s uccneqoBanuss MOYM UCHOIb3YIOT
METOIUKH, OIMCAHHBIE B 3aHITHH Ne 34.

Pe3yabTar:

Iloonucv npenooasamensi:

ITEPEYEHb BOITPOCOB JUUIA TIOAI'OTOBKM K 35K3AMEHY 110
BUOJIOTMYECKOM  XMMWM  pasmemeH Ha  caiite IO CCBUIKE
http://etest.osmu.by/course/view.php?id=67 B paznene «KoHTposb 3HAHUI»
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