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ITPABUJIA TEXHUKH BE3OITACHOCTH
IPU PABOTE B XUMHUYECKOM JIABOPATOPUH

K pabote B xumMuueckux j1abopaTopusix TOMYyCKArOTCs JHIA, MPOIIEIIINe HHCTPYKTAXK
0 OXpaHe TPpyJa U He UMEIOIINE TPOTUBOTIOKA3aHUN IO COCTOSIHHUIO 3/IOPOBBSI.

OOyuaromiuecs: 00s13aHbl BBITIOIHATH TPEOOBAHUS MO OXpaHE TPyJa U MOoxKapHOU Oe3-
OIACHOCTH, 3HATh MOPSAOK JACUCTBUI NpU MOXKaApe, MECTA PACIIONIOKEHHUS CPEICTB TOKAPO-
TYIICHHUS.

[Ipu pabote B 5nabopatopuu BO3MOKHO BO3JIEUCTBHE Ha PalbOTAIOMIUX CIETYIOLIUX
OITACHBIX U BPEIAHBIX MPOU3BOJACTBEHHBIX (PaKTOPOB:

— XMMUYECKHE OKOTH TpU TOMAJaHUM HAa KOXY WM B IJa3a €IKUX XUMHUYECKUX
BEIIIECTB;

— TEPMUYECKHE OKOTH TIPH HEAKKypPaTHOM IT0JIb30BAaHUHU CIIMPTOBKAMU W HATPCBAHUU
JKUJIKOCTEH;

— MOpE3bl pyK P HEOPEKHOM 00palleHuu ¢ J1ab0paToOpHOI OCYAOM;

— OTpaBJICHHE MTapaMU WJIH Tra3aMU BBICOKOTOKCHUYHBIX XUMHUYECKHX BEIIECTB;

— BO3HUKHOBEHHUE TOKapa MPU HEAKKypaTHOM OOpPAICHUU C JIETKOBOCIUIAMEHSIOTIIN-
MUCS U TOPIOYMMH JKUTKOCTSIMU;

PaGorars B moMeneHuu 1a00paTOPUU paszperiaeTcsi TOJIbKO B MPUCYTCTBUH MPEMNoia-
BaTeJsl.

PaboTa ¢ XMMHYECKHMHU BeEIlIECTBAMU 0€3 CHELOAEKIbl W HAIUYUS HEOOXOIMMBIX
CPEJICTB 3aIUTHI IJ1a3, OPTaHOB JBIXaHHS, KOJKHBIX IIOKPOBOB 3aIPEIIaeTCsl.

[lepen 3akuraHveM CIUPTOBKU HY)KHO YAOCTOBEPUTHCS, UYTO KOPITYC €€ HCIPaBEH,
(GUTHUIIH BBIMYIIEH HA HYXKHYIO BBICOTY U PACHyIIEH, a TOPJIOBUHA U JepxkaTellb (UTHIISL
CyXHue.

3KKEHHYIO CIIMPTOBKY HENB3Sl TEPEHOCUTh C MECTa Ha MECTO, HENb3s 3a)KUTaTh
CIIUPTOBKY OT JPYIOM.

lacuth cIMpPTOBKY HYKHO, HakpbIBas Ijams (QUTHIS KOJMAYKOM. 3a1yBaTh IUIaMs
3anpeniaeTcs.

Kaxprii 00y4aroniuiicss JOKEH BBITIOJHATH J1a0OpaTopHbIe pabOThl HA 3aKperUICH-
HOM 32 HUM y4eOHOM MECTE, HE 3arpOMOK/ATh €r0 MOCTOPOHHUMH TpenMeramu. [lepexon
Ha Jipyroe paboyee MecTo 0e3 pa3perIeHns IpernoiaBaTes He T0MyCKaeTCs.

[Tepen BwIMONTHEHMEM J1a0OPATOPHOW PaOOTHI CTYACHT O0S3aH HM3YYUTh METOIUKY
1 TpeOOBaHUS 10 ee Oe30NaCHOMY IPUMEHCHHIO.

[IponuThie Ha MMOJ WU CTOJ BEMIECTBA OOyYarOIIUECS MOTYT 00€3BpEIUTh U yIaTUTh
M0JT PYKOBOJICTBOM TIPETIOAaBaTelIs UiIH JIA0OpaHTa.

OOyuaronumcst 3ampeniaeTcsl MOKUIaTh Ja0opaTOpUIo, OCTaBisAsl 0e3 IpHCMOTpa

3AXKKCHHBIC CITMPTOBKHU U APYTUC HATPCBATCIIBHBIC HpI/I60pI>I.
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CTPYKTYPA, ®YHKIIMU, CBOMCTBA BEJIKOB U ITIENITUIOB.
METO/bI NCCJIEAOBAHUSA BEJIKOB

3AHATHE 1
BBEJIEHUE B IIPAKTUKYM. BBEAEHUE B BUOXUMMHIO.
CTPOEHME IIEIITUAOB. KOJIMYECTBEHHOE OIIPEJEJEHUE COAEPKAHUSA
BEJIKA B BUOJTOI'MYECKUX KUJAKOCTAX

AKTYaJIbHOCTb TeMbl. AMUHOKHUCIIOTHI IIOCJIE BCACBIBAHUS MCIIOJIb3YIOTCS B OpraHu3Me JUIs
CHHTE3a CHEeIM(PUUECKHX TKAHEBBIX OEJIKOB, MENTHIOB, (EPMEHTOB, TOPMOHOB, reMa, OMOTeHHBIX
aAMHMHOB, ITyPUHOBBIX U NMUPUMHUIMHOBBIX a30THCTBIX OCHOBaHWH. B medeHu U3 aMUHOKHCIOT CHH-
TE3UPYIOTCs OJIKM I1a3Mbl KPOBU. MeTO/Ibl KOJIMYECTBEHHOIO OIpe/iesieHus Oenka B Ouosoruye-
CKHUX JKMJIKOCTSIX (pacTBOpax) MIMPOKO UCIOJIB3YIOTCS B MEIUIIMHCKOM npakTuke. KonnyecTtBeHHOE
OIpeJIeJIeHUE COo/IepKaHus OelKa B ChIBOPOTKE (IJ1a3Me) KPOBH ITPOBOJAT JJIS AMATHOCTUKHU LIEJIOT0
psina 3a001eBaHUM.

Lesb 3aHATHA: 3aKPENUTh 3HAHUSI 00 AMUHOKHUCIIOTAX KAaK CTPYKTYPHBIX €IMHHUIIAX OEIKOB
Y TIENTHOB; U3yYUTh CBOMCTBA MENTUIHON CBS3W, MpaBHJIA HANKCAHWS TENTHAOB, UX HA3BaHWUS,
OIlpeJiesIeHUs] 3apsAAa; YCBOMTH OOIIME NMPUHLMIBI KOJIWYECTBEHHOI'O ONPEAENICHHs COJep KaHus
0erKa B OMOJIOTHUECKUX YKUKOCTSX.

TpeGoBanuss K MCXOAHOMY YPOBHIO 3HAHMii. /[/11 NOJHOrO yCBOEHHUS T€Mbl HEOOXOIUMO
MIOBTOPUTH H3:

*  obwell xumuu.

— mnpaBuia paboThl B XUMUYECKHX J1a00paTOpuUsX;

" OUOOP2AHUYECKOU XUMUU:

— aMUHOKHCJIOTHEIN COCTaB OCJIKOB;

— CTpOEHHME aMMHOKHUCIIOT, HOMEHKIIATypa;

— Kiaccudukaius 1 oo1Me CBONCTBa aMUHOKHCIIOT;

— TENTU[BL, JIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE NENTUIHOM CBS3U;

— knaccudukanus U GyHKIUU OEIKOB;

" MeOUYUHCKOU U OUOOSUYEeCKOU PU3UKUL:

— 3akoH byrepa—JlamGepta—bepa;

— YCTPOHCTBO M MPUHIIUII pabOThI KOJIOPUMETPA.

I_I.]'[ﬂ NMPOBECPKHU UCXOTHOI'0 YPOBHHA 3HAHUM BBLINOJHUTE cJeayrmue 3ajanus.

3aoanue 1. Kakas 13 nepeyrcIeHHbIX aMMHOKUCIIOT SIBJISIETCS] HEUTPaJIbHOM?
A.Tuctumun. b, Ananun. B. Acnaprar. I'. JIuzun.

3aoanue 2. BribepuTe aMHHOKHUCIIOTY, KOTOpast He 00JaaeT ONTUYECKONW aKTHBHOCTBIO:
A. AnanuH. b. lucreun. B. I'muuus. I'. AprunuH.

3adanue 3. Ha30BUTE aMUHOKHUCIIOTY, COJAEPKAIIYIO KOJBIIO MHAOMA!
A. OxcummsuH.  b. Cepun. B. Tpunrodan. I IIponun. . I'mectunun.

3aoanue 4. Bribepute 0-UMHHOKHUCIIOTY:
A. OxcummsuH.  b. Cepun. B. Tpunrogan. I'. I[Ipoaus. . I'mctunun.

3aoanue 5. Onuronentuj — 3TO COEAMHEHHUE, KOTOPOE COJIEPIKUT:
A. 2 ocTaTka aMHUHOKUCIIOT.

b. 9 ocTaTkOB aMHHOKHCIIOT.

B. 10 octaTkOB aMMHOKHCJIOT.

I'. 12 ocTaTkOB aMHHOKHCIIOT.
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3aoanue 6. benok — 3T0 coeAMHEHNE, KOTOPOE COJIEPIKHUT:
A. 15 ocTaTKOB aMHHOKHCIIOT.

b. 28 ocTaTkOB aMHUHOKHUCIIOT.

B. 49 ocraTkOB aMHUHOKHCIIOT.

I'. 120 ocTaTKOB aMUHOKHCIIOT.

3aoanue 7. Kakve GyHKIIMU MPUCYIIH TOJIBKO OeKam?
A. DHepreTudeckas. B. bBydepnas.
b. Karanutuueckas. I'. CrpykrypHas.

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

Bonpocs! puis1 06cyxneHust:

[Tpeamer, uenu u 3aga4u OUOXUMMUHU.

[lenTuaHas cBs3b, CBONWCTBA (PEHTTEHOCTPYKTYPHBIN aHanu3, noctynarsl [lonunara—Kopu).
[Tentunsl, crpoenue. Kinaccudukarus u 6uosorudeckas poiib NenTUI0B.

[TpaBuiia HanucaHust eNTUAOB (OEIKOB), X HA3BaHUS U OIIPE/IEICHUS 3aps/ia.

benku kak kiacc opraHMYecKuX BellecTB, Omonormueckue QpyHkumu. Knaccuduxanms

orwdpPE

OEJIKOB.
6. KonnuectBennoe omnpeneneHue Oenka OMypeToBbIM MeTonoM. [locTpoeHne kannOpoBod-
HOTO0 rpaduka u padoTa ¢ HUM.

JIMTEPATYPA JUIA ITIOAT'OTOBKHA

1. Buonoeuueckas xumus / B. K. Kyxrta [u ap.]. Mocksa : bunom, Munck : Acap, 2008. C 34, 7-8,
21-32, 39-40.

2. buonoeuueckas xumus / A. J1. TaranoBud [u ap.]. Murck : Beim. mk., 2013. C. 5-8, 29-31.

3. KoHcnekT Jekuuii.

3ATAHUS JJISI CAMOCTOSITEJABHOM PABOTHI

3aoanue 1. Monexyna aMUHOKHUCIIOTBI, HAXOJSILASCS B U303JIEKTPUUECKON TOUKE:
A. Nmeet nonoxurensHbli 3apsia. b. He nmeer 3apsina. B. Imeer orpunaTensHblil 3apsia.

3aoanue 2. B n3031eKTpUUeCcKoil Touke O€I0K:
A. VIMeeT HanMEHBIIIYI0 PAaCTBOPUMOCTb.

b. SBnsiercsa katTnoHOM.

B. ABnsercs ampuronom.

I'. Obnanaer HauboNbIIEH CTENEHBIO HOHU3ALUH.

3aoanue 3. B kaxoii cpene nentug Ana-I'nc-JIuz-®en Oyner aBuratrbes K KaToy MpH AJIEK-
Tpoopese?

A. Kucnoi. b. Helitpansraoii. B. [llenounoi.

3aoanue 4. Bribepure npaBuIIbHbBIE YTBEPKACHUS:

A. buypeToBYIO peaKkI1IO JAa0T BCE AMUHOKHUCIIOTHI.

b. buypetoByto peakuuio gaet ouyper.

B. buyperoByo peaknuuio Jar0T TPUIENTH/IBL.

I'. BuypeToByio peakiuio JatoT OeNKH.

HpCIGMJleOCmb pemeﬂuﬁ npoeeponie, conocmasue ux ¢ omeemdamul.

IIPOBEPHTE BAIIIY 3HAHUSI (CAMOKOHTPOJIb YCBOEHHMSI TEMBbI)

3aoanue 1. B xnuHndeckoi naboparopuu Ajs Leied napeHTepaaTbHOro NUTaHUsI CMECh aMU-
Hokucnot (I'mu, Ana, 'y, JIuz, Apr, Cep, Acn) pa3znenstorT MeTooM anekrpodopesa npu pH = 6,0.
Kakne aMMHOKUCIIOTHI OyyT ABUraThes K aHOJY, KaKue — K KaTojy, a Kakue OCTaHyTCs Ha MecTe?
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3aoanue 2. TlonOepute Kk KaKI0My O0€JIKY COOTBETCTBYIOIIYIO ()YHKIIHIO:

1. Konnares. A. CTpyKTypHas.

2. UmmyHOTII00YIINH. b. CokpaTtutenbHasl.
3. UncynuH. B. TpancnoptHas.
4. 'emornooOuH. I'. Karanutuaeckas.
5. AKTHH. J. 3amuTHas.

6. Kepatus. E. T'opmonainbHas.
7. Pononcud. K. Peuenropnas.

8. AnpOymuH. 3. Tokcuyeckasi.

3aoanue 3. CBOWCTBO MOIJIONIATh CBETOBOM IMOTOK € JJTMHOM BOHBI 280 HM IpH CIEKTPOdo-
TOMETPUHU 00YCIIOBJICHO HATMYHEM B OEJIKe:
A. Tpuntodana. b.Ilpoauna. B.I'mctuauna. I'. Tuposuna.

3aoanue 4. B xiMHUKY TOCTynHII peOCHOK 3 JIET ¢ MUIICBBIM OTpaBiIcHHEM. JKanoOsl: qua-
pes, peota. [Ipu GuoxumMHuueckoM aHalu3e KpoBU KOHIeHTparus odmiero 6enka — 100 r/n. Jlan-
HBIW [10KAa3aTellb XapaKTEPU3YET:

A. AGCONIIOTHYIO THUIIEPIIPOTEMHEMHIO.

b. Hopmonporennemuro.

B. OTHOCHUTENBHYIO THIIOIIPOTENHEMHUIO.

I'. OTHOCHTENBHYIO TUIIEPIIPOTEHHEMHUIO.

OTBeTHhI K pelIeHUuI0 3aJaHuil

Jlna camonpogepku ucxo0Ho20 ypoGHsA 3HAHUIL.
1—b.2—B.3—B.4—TI.5—A,5,B.6—TI.7—5.
Jlna camocmosamenvhoil padomet.
1—b.2—AB.3—A,b.4—B5,B,T.

JIABOPATOPHASI PABOTA (60 MuHYT)

KoanuecTtBeHHoe onpeaesnenne o0mero 0ejika OMypeToBbIM MeTOI0M

Cpenu pa3inyHBIX METOJOB OINpefesieHus: o0iero Oenka B CBHIBOPOTKE (I1a3Me) KpPOBU
HauOoJblIee paclpoOCTpaHEHHE MOTYUYHUIN KOJIOPUMETPUUECKUE METObI, a CPeId HUX — METOJ,
OCHOBaHHBIN Ha OMypeToBoil peakunu. OH o0nagaeT cneunu(PUUHOCTHIO ONPEIETICHUs], TOUHOCThIO
U JOCTYIHOCTBIO. [Ipyroii KosiopuMeTpruueckuii Metoq — Meron JIoypu — coderaer HCIoNb30Ba-
HUe OMYpEeTOBOIl peaklMM U peaklUy BOCCTaHOBJIEHUS peakThBa donnHa HUKINYECKUMU aMUHO-
KHUCJIOTaMM (TUPO3MHOM, (peHmnasaHuHOM, TpunTohaHoM). XOTs 3TOT METOA U Oosiee UyBCTBHUTE-
JIEH, HO OH CJIOKEH 10 MPUTOTOBJIEHUIO OCHOBHOI'O pacTBOpa M MeHee cneru@uyeH, T. K. LEebIi
P APYTUX BEIIECTB 00pa3yroT ¢ peakTuBOM DOJIMHA KOMIIEKCHI XapaKTepHON OKPaCcKH.

Ilpunyun memooa. Metoq OCHOBaH Ha OOPAa30BAHUU OKPAIIEHHOTO B (MOJIETOBBIN IIBET
KOMILJIEKCa MENTHIHBIX CBsA3el Oelka ¢ MOHAMHU JIBYXBaJEHTHOW Menu (Cyib(ara MeIu) B LIEI0U-
HOU cpene. MIHTEHCUBHOCTh OKpacku pacTBopa MpsIMO MPOMOPIHMOHATIbHA KOHIIEHTpaluu Oeika
B CBIBOPOTKE U OIpeessieTcsi POTOMETPUUECKH.

Xo00 pabomst. B 1-10 pobupky (omnbiT) HamuBaroT 0,1 M1 nccneayeMon ChIBOPOTKH, BO 2-F0
(xonTposp) — 0,1 M 0,9 % pacTBopa xyopuna HaTpusi. B 06e npoOupku npuauBaroT no 5 mi ou-
yperoBoro peaktuBa. ConepkuMoe mpoOHpPOK OCTOPOKHO MEPEMENINBAIOT, n30eras o0pa3oBaHUs
neHsl, 1 yepe3 30 MUH (HOTOMETPUPYIOT ONBITHYIO MPoOy B KtoBeTax 10 MM Ipu 3€J1€HOM CBETO-
¢unbTpe (AnuHa BoHBI — 540 HM) IPOTUB KOHTPOJIBHOTO pacTBopa. OnpenenuB S3KCTHHKIUIO UC-
CJIEZIyEMOr0 PacTBOpa, HAXOJAT MO KaJTMOPOBOUHOMY IrpaduKy, Kakoil KOHLIeHTpauu Oenka (B 1/71)
OHAa COOTBETCTBYET.

Ilocmpoenue kanubpoeounou Kpueoiui. Jjis MOCTPOCHUS] KPUBOM TOTOBAT U3 OCHOBHOTO
CTaHJApTHOTO pacTBopa Oenka ¢ koHueHtpanuen 100 r/m paboumne pactBopbl anpoymuna: 20, 40,
60, 80, 100 r/n. dns aroro x 0,2; 0,4; 0,6; 0,8; 1 M crangapTHOTO pacTBopa Oenka go6asistoT 0,8;
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0,6; 0,4; 0,2; 0 M 0,9 % pactBopa NaCl. 13 kaxnoro passeaenust 6epyT mo 0,1 mi pactBopa
Y BHOCST B IPOOUPKHU, coleprkaliie mo 5 mu OuyperoBoro peaktusa. Yepes 30 MUH U3MEPSIOT JKC-
TUHKIUIO CTaHAAPTHBIX MpoO Ha GOK mpoTHB KOHTPOIIS, TAaHHBIE 3aHOCAT B TAOIUILy (CM. CIEIyIO-
uryto crpanuily). CtposT rpaduk, OTKIabIBas HA OCH aOCLIUCC 3HAUEHHs] KOHIEHTPAallUKU CTaHapT-
HBIX PacTBOPOB Oenka (B T/J1), HA OCH OPJIMHAT — COOTBETCTBYIONINE UM BEIMYMHBI ONTHYCCKOM
IJIOTHOCTH.

Pesyabrar:

JlaHHBIC 7151 TOCTPOEHUS KATMOPOBOYHOM KPUBOIA:

C, r/n 20 40 60 80 100
E (onmuueckas
NJIOMHOCMb)

EA

v

C,1/n

Z[aHHLIC, IMMOJIYYCHHBIC ITPU UCCIICAOBAHNN 06pa3ua CBIBOPOTKH.

Eon= Con.=

Knunuxo-ouaznocmuueckoe 3nauenue. HopmanbHoe copepxanue oOuiero Oeinka B ChIBO-
pPOTKE KpOBU (HOPMOIIPOTEHHEMHS) Y B3pOCHbIX — 65-85 r/n, y mereit mo 6 met — 56-85 r/m.
N3meHeHns KOHLEHTpaluu oOuiero 6enka MoryT ObIThb Kak aOCONIOTHBIE, TAK U OTHOCHUTEJIbHBIE.
OTHOCHTEIbHbIE U3MEHEHHS CBSI3aHbI C U3MEHEHHEM 00beMa KpoBH (11a3Mmbl). Tak, OTHOCUTENbHAsS
THITOTIPOTeNHEMHS (TIOHM)KEHUE KOHIIEHTpaIuy OelKa B KPOBH) Pa3BUBACTCS NPU THIPEMUH, T. €.
Harpyske BOJOH, BOJHOM OTpPaBJICHUHU, & OTHOCUTEIbHAS THUIIEPIPOTENHEMHUS (TIOBBIILICHHE KOHIICH-
Tpanuu OejKa B KPOBH) BO3HUKAET MPHU CTYHICHUH KPOBH M3-3a 3HAYMTEIBHBIX MOTEPh KUIAKOCTH
IpU MOHOCAX, HEYKPOTHUMOI pPBOTE, YCUJICHHOM IOTOOTICICHUH, XOJepe, 0XKorax. AOCONIOTHas
THITOTIPOTENHEMHS HAOIOAaeTCs pH HeppUTax, 3IIOKAYeCTBEHHBIX OITyXOJISX, aTAMEHTAPHOU JHC-
Tpoduu. AOCOTIOTHAS TUIIEPIIPOTEMHEMHUS BCTPEYAETCSI CPABHUTEIBHO PEIKO, HAPUMEp, IPU MHU-
€IIOMHOH 00JIE3HU, XPOHUYECKHX TTOTHAPTPUTAX.

BriBoa:

IHoanuces npenogaBares:
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3AHSATHE 2
YPOBHU CTPYKTYPHOM OPTAHU3AIIMM BEJIKOBBIX MOJIEKY.JL
®U3UKO-XUMHUYECKHUE CBOMCTBA BEJIKOB.
PEAKIIMHN OCAXKJIEHUSA BEJIKOB

AKTYaJIbHOCTH TeMbl. l3ydeHue (QU3NKO-XMMHYECKHX CBOWCTB OCIIKOB HEOOXOAUMO JUIS
MMOHVMAHUS MEXaHU3MOB Pa3BUTHSI MHOTHX TATOJIOTHYECKUX COCTOSIHHM (HAImpHUMep, OTEKOB), Me-
XaHU3MOB TPAHCIIOPTa BEIIECTB (B TOM YHCIIE JICKApPCTBEHHBIX INperaparoB). Ha 3HaHuu ¢usuko-
XUMHYECKHUX CBOWMCTB OEIKOB OCHOBAHO WX TOJYYCHHE W MCIOJIh30BAHUE B KAYECTBE JICKAPCTBEH-
HBIX IMPEraparoB. Peakuu ocaxIeHUs NCIOIb3YIOTCS B MEAMIIMHE [T KAYeCTBEHHOTO U KOJINYe-
CTBEHHOTO OMPE/ICIICHUS OeJiKa B OMOIOTHYECKUX KUIIKOCTSIX, ISl YAaJIeHUsI OCIIKOB U3 PACTBOPOB.
[TpoOBI KOJIIOWIOYCTOMYMBOCTH HMCHONB3YIOTCS Ui (PYHKIIMOHAIBHON JMAarHOCTHUKU OOJe3Hen
BHYTPEHHUX OPTaHOB.

Leanb 3aHATHS: 3aKPETTUTh 3HAHKS O TIEPBUYHON CTPYKTYype OejKa U ee posid B (POpMUpPOBAHUH
MIPOCTPAHCTBEHHBIX CTPYKTYP MOJIEKYIbI; cOPMUPOBATH MPEIACTABICHHE O KOH(POPMAIMOHHBIX
COCTOSIHUSIX OEJIKOBOM MOJICKYJIbI U 3HAYCHUU MPOCTPAHCTBEHHOW CTPYKTYpPHI B ()YHKIIMOHHPOBA-
HUU OETKOB; TTO3HAKOMHTHCS C BO3MOXKHOCTSIMH NMPUMCHCHHS JCHATYPAIlMH OCIIKOB B MEIMIIFH-
CKOW MPAKTUKE; YCBOUTh 3HAYCHUE PEAKIUi TUAPOJH3a OCJIIKOB JIJIS MPOILECCOB YKU3HEICITEIHHO-
CTH M B MEJUITMHCKOM ITPAKTHUKE.

TpeGoBanusi K HCXOAHOMY YPOBHIO 3HaHHMH. /IS MOJHOTO YCBOEHUS TEMbI HEOOXOIUMO
MTOBTOPUTH H3:

*  DUBUKO-KOJIOUOHOU XUMUL.

— y4YeHHE O PacTBOpax;

— CBOICTBa OCJIKOBBIX PACTBOPOB KaK KOJUIOMIHBIX CUCTEM;

— pacTBOPUMOCTH OeJIKa;

" OUOOPeAHUYECKOU XUMULL:

— TOHATHE 00 YPOBHSIX CTPYKTYPHOM OpraHU3aIlliy OCTKOBBIX MOJICKYIT,

— JIeHaTypalus U JeHaTypUpyromue (hakTopbl.

— MEXaHW3M THJIPOJIN3A.

3AJAHUSA AJ151 CAMOIIPOBEPKH UCXOJHOI'O YPOBHSI 3HAHUIA:

3aoanue 1. YxaxuTe CBOUCTBA, XapaKTEPHbIE JIJIsl TPYOOIMCIIEPCHBIX CUCTEM:
A. BpoyHOBCKOE ABM)KEHHE YaCTULL.

b. TepmonnHamMuueckass HEyCTOMUNBOCTb.

B. Onmanecuennus.

I'. CenumenTanus.

3aoanue 2. YxaxuTe CBONCTBA, OTIIMYAIOLINE CYCIIEH3UU OT UICTUHHBIX PACTBOPOB:
A. IIpo3padHOCTb.

b. TepmonnHamuueckast yCTOMYUBOCTD.

B. I'eteporenHocTs.

I'. MyTHOCTS.

3aoanue 3. YxaxuTe CBOWCTBA, XapaKTEPU3YIOILIUE KOJIJIOUTHBIE PACTBOPBI:
A. Hu3koe 0cCMOTHUYECKOE 1aBICHHE.

b. Ceetopaccesnue.

B. Jlns wactun aucnepcHoi ¢a3bl XapakTepHa ceAMMEHTAlINS.

I'. Boicokas nud@y3ust yacTuil fucnepcHoil gassl.

3aoanue 4. MeTospl OUUCTKH KOJUIOMIHBIX PAaCTBOPOB OCHOBAHBI Ha CIEAYIOIINX CBOMCTBAaX
(BBIOEpUTE IPABUIIbHBIE BAPUAHTHI):

A. Pa3zmeps! yacTull 1ucrepcHoil Gassl Oouible pa3MepoB YacTHUI] IPUMECEH.

b. KonnenTpanust yactui qucnepcHou (a3l 00bIIe KOHIICHTPAIIMHA YaCTHUI] TPHUMECEH.
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B. luddy3un yactun npumeceit uepe3 GUIBTP.
I'. Iuddy3un vactui npumeceii uepe3 MeMOpany.

Hpa6uﬂbHOCWIb pemeﬂuﬁ npoeepvnie, conocmasue ux ¢ omeemdamul.

Bomnipocsl 1u1st 00CyKIeHus :

1. IlepBuuHasi, BTOpHYHAsi, HAABTOPHYHAs, TPETUYHAS, YSTBEPTHYHAS CTPYKTYpPhI OEIKOBOM
MOJICKYJIbI (TIOHSTHE, PAa3HOBUIHOCTH H CBSI3H, CTA0MIN3UPYIOIINAE CTPYKTYPY).

2. DTanbl ¥ METO/IbI HCCIIEIOBAHNS aMUHOKHCIIOTHOTO COCTaBa M aMUHOKHUCIIOTHOM MOCIIE10-
BaTEJILHOCTH OCJIKOB M menTua0B (MeToabl CaHKepa, DaMana, Akabopu, hepMEHTATHBHBIC).

3. Kondopmanmonnsie n3MeHEeHUs1 pu GYHKIMOHUPOBAaHUH OesKOB. B3aumogeiictBue Oern-
KOB C JIMT@H/IaMHU.

4. Nlenatypauusa. OOpatuMocTh JeHaTypanmuu. MeXaHU3Mbl ICHCTBUSA JEHATYPUPYIOIIUX
(hakTOpOB.

5. I'maponu3 Genka, ero BUIAL. 3HAYCHHE PEAKIMid THUAPOIN3a OeNKa Ui OpraHu3Ma 1 Impak-
TUYECKOE UCIIOJIb30BaHUE OCIIKOBBIX THPOJIM3aTOB B MEIUITUHCKON TIPAKTHKE.

6. ObOmme QU3NKO-XMMHUYECKHE CBOWCTBA OEIKOB (OMTHYECKAass aKTHBHOCTb, MOJBUKHOCTD
B DJIEKTPHYECKOM T10JI€, roromienue Y D-iyueil, pacTBOPUMOCTh B Bojie). DaKkTOphl yCTOHYUBOCTH
OEJIKOBBIX PaCTBOPOB.

7. BricamuBanue 6enkoB (00paTHMOE OCaKIEeHNE), HEOOpATUMOE OCaXKIECHUE OCIIKOB.

JIMTEPATYPA JUIA ITIOATOTOBKHA

OcHnoeHas
1. Buonoeuueckas xumus / B. K. Kyxta [u np.]. Mocksa : bunom, Munck : Acap, 2008. C. 21, 24-25,
28-39.
2. buonoeuueckas xumus / A. JI. TaranoBuu [u ap.]. Murck : Beim. mk., 2013. C. 18-29, 31-34.
3. KoHcnekT Jiekmuii.
Jononnumenshnasn
1. Jlenunoorcep, A. OcuoBsl Onoxumun / A. Jleannmxep. M. : Mup, 1985.
2. buoxumus genoseka / P. Mappwu [u ap.]. M. : Mup, 1993.

3ATAHUS JJISI CAMOCTOSTEJABHOM PABOTHI

3aoanue 1. BcioMHUTE ypOBHHM CTPYKTYPHOW OpraHU3aldy OENKOB U OCHOBHBIE CBSI3H,
y4acTBYIOUIME B UX (POPMUPOBAHUU.

1.1. [TonGepute K KaKIOMY YPOBHIO CTPYKTYPHOM OpraHu3anuu Oejka COOTBETCTBYIOIIEE
MOHsATHE, 0003HAUYEHHOE OYKBOIA:

1. TlepBuuHas cTpyKTypa. A. IIpoCcTpaHCTBEHHOE PACIOJIOKEHUE OTAEIBHOIO y4acTKa
2. BropuuHas cTpyKTypa. MOJIMMIENTUAHON 1eTH, CoJepKalled o-cnupanu U P-CTpyk-
3. HanBropuuHas CTpyKTypa. TYpBI.
4. TpernyHasi CTpYKTypa. b. [lopsnok 4depenoBaHusT aMHUHOKHMCIIOT B IOJIMIIECTITHIHON
5. UerBepTUuHast CTPyKTypa. LEIH.

B. O0benunenre B OnpeaeieHHOM MOPSAKE ABYX WU OOJb-
LIEro KOJIMYECTBA IPOTOMEPOB B MOJIEKYJIE OJIUTOMEPHOTO
OeJka.

I'. Cioco0 yki1agku OTIENbHBIX YYaCTKOB MENTUAHON IIETH
B BUJIE a-CcriUpalieil U B-CTPyKTYp.

J1. PacnionoxeHne B TpOCTPAHCTBE BCEU MOJMUIIEIITUIHON 1Ie-
T, UMEIOIIIEH B CBOEM COCTaBE Ol-CITUPAH U -CTPYKTYPHI.
E. llonunentuaHas 1enb, KOTOpas CTaOMIU3UPYETCs Tem-
TUJITHBIMH CBA3SIMH MEXIY OCTaTKAMH AMUHOKHUCJIOT.
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1.2. KakoMy ypOBHIO CTPYKTYPHOH OpraHu3anuu 0eika COOTBETCTBYET KaXKJIblii IPOHYMEpPO-

BaHHBIN TUII cBs13u? [logOepure mapsl:

A. CBs3b MEXTy KapOOKCHIBHBIMU M aMUHOTpyIIamu panuka- 1. [lepBuuHast cTpyKTypa.

JIOB aMUHOKHCIIOT.

b. CBs13p Mex 1y 0-aMUHO- U 0-KapOOKCHIJIBHBIMU IPpYIIIIaMU
aMHHOKHCIIOT.

B. CBs3b Mex a1y paauKagaMu [UCTEHHA.

I'. Bomopoaabie CBSA3M MEXy MENTHIHBIMUA IPYIITUPOBKAMH.
. BoopoiHbIe CBS3M MEXAY pauKaiaMid aMUHOKUCIIOT.

E. Mexpanukanbable THAPOGOOHBIC B3aUMOICHCTBUS.

3aodanue 2. BcioMHHTE, 9TO:

2. Bropuunas cTpykrypa.
3. TperuyHas CTpyKTypa.
4. YerBepTU4Has CTPYKTypa.

— OEJIKOBbIE MOJIEKYJIBI UMEIOT LIEHTPBI CBSI3bIBAHMS (AKTUBHBIE LIEHTPBI) C IPYTMMHU BEIllle-

CTBaMH (JIUTaH/IaMH );

— AKTUBHBIC HCHTPBI (i)OpMI/IpyIOTCSI U3 aMHUHOKHUCJIOTHBIX OCTAaTKOB, CONMMIKEHHBIX Ha YPOBHE

TPETUYHOU CTPYKTYPHI;

— CBs3U MCKIY OCIKOM U JIMTaHaAOM MOTI'yT OBITh HEKOBAJICHTHEIC U KOBaJICHTHBIC,
— Oenku MMPOABJIIOT BBICOKYIO CHGHH(I)I/I‘IHOCTB Inpu NINpUCOCIUMHCHUU JIMTAHAOB K LHCHTpaM

CBA3bIBAHMUA,

— CHGHI/IQ)I/I‘IHOCTL B3aHMOﬂeﬁCTBHH OEJIKOB ¢ JIUTra”HaAaMun obOecrieunBaeTcs KOMILJICMECHTAap-

HOCTBIO CTPYKTYpBI aKTUBHOTO LIEHTPA CTPYKTYpE JIMTaH/Ia.

B akTuBHBIM LHCHTP Oenka BXOIAT ABa OCTAaTKa apruHuHa, OJHWH OCTAaTOK q)eHI/IJ'IaJ'IaHI/IHa

1 OJWH OCTAaTOK BaJIMHA:

Coo" H
QM

CH, NH;

3 ~ CoO
NH; \oH

A B

coo OH  COO

AN

B r

OtBeThTEe HA BOIIPOCHI:

tben
apr

Ball _~

cxeMa aKTHBHOTO
HeHTpa

A. Kakoit u3 nepeuncieHHbix aurasfos (A, b, B, I') ¢ naubonbiieil BepossTHOCTIO OyneT

B3aHMMOJCHCTBOBATh C aKTUBHBIM HCHTPOM JAaHHOI'O Ocika u HO‘{CMy?

b. Kakue Tumbl cBs3ei BOZHUKAIOT B MPOIECCE 00pa30BaHUs KOMIUIEKCA «OETOK — JIMTaH»?

3aoanue 3. BCcOMHUTE OCHOBHBIE DPEAareHTHl W YCIIOBHS, BBI3BIBAIOIINE JICHATYPAIHIO.

OTBeThTE Ha BOIIPOCHL:
3.1. Jlenaryparus 6eska COmpOBOXKIACTCS:
A. VI3meHeHnueM KoH(popMmanuu 6emka.
b. YMmenbiieHneM pacTBOpuMoCTH OemKa.
B. M3menenuem 3apsiga Genka.
I'. Hapymiearem nepBUYHOM CTPYKTYpHI Oemka.
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3.2. benku neHaTypupyroT B KJIETKE B pe3ybTare (BbIOEpHTE PaBUIIbHbBIE OTBETHI):
A. TloBblillIeHUSI TEMIIEPATYPHI.
b. U3menenuns pH.
B. [eticTBUs MPOTEOIUTHYECKUX (DEPMEHTOB.
I'. Pa3priBa cnabbIxX cBsi3el, MOICPKUBAIOIINX KOHGOpMAIHIO OelKa.
J1. CunTe3a O€NIKOB TEILIOBOIO MIOKA.

3adanue 4. 3arioMHUTE CTPOCHHME M (PYHKIIMH TeMOTJIOOMHA M MUOTJI00MHA. YMEWTe aaTh
CPaBHUTEIBHYIO XapaKTEPUCTUKY CTPYKTYPBI M CBOMCTB 3THX OenkoB. OTBEThTE, UTO MPOUCXOIUT
B XO/JIe OKCUI'€HAI[MN IreMOrIo01Ha:

A. 3menenne koH(poOpMaluy NepBoro NpoToMepa, 3aTeM BTOPOro M T. JI.

b. OgHoBpemeHHOe n3MeHeHne KOH(pOopMaIiil BceX TPOTOMEPOB.

B. 3meHeHue cBsA3el MKy TPOTOMEPAMHU.

I'. I3MeHeHue BaJIECHTHOCTH jKeJie3a B TeMax MPOTOMEPOB.

3aoanue 5. Bcnomuute, uyto Oenku ABisttoTcs amdonutamu. CTeneHb HOHU3AUU KaTHOHHBIX
Y aHUOHHBIX TPYII, a, CJIE0BATEIHHO, U 3apsA]l MOJIEKYJIbI O€Ka, 3aBUCUT OT 3HaYeHUs pH cpesbl.

5.1. Onpenenute cyMMapHbii 3apsn neHtanentuaa npu pH = 7: I'my-Apr-Jluz-Ban-Acn. Kak
M3MEHUTCS 3apsij 3Toro nentuaa: a) npu pH < 7; 6) npu pH > 7?

5.2. YcBOITE MOHATHUS «M303JIEKTPUIECKOE COCTOSHUE) U «HM303JIEKTpUYECKasi TOUKay» Oenka.

OTBeThTE, MPU KaKUX 3HAYCHHUSIX PH yCTOWYUBOCTH pACTBOPOB OCITKOB C M303JICKTPUICCKUMU
toukamu 4,8; 5,3 u 6,1 Oyner HauMeHblIel U moyemy?

3aoanue 6. BcnoMHuTe (BaKTOpPhI, BIMAIOLIME HAa PacTBOPUMOCTh OenkoB. OTBEThTE, yeM
OTIPEJIeNIACTCS] PACTBOPUMOCTD OEITKOB B BOAHOM cpeie:

A. VNonusanueit 0€1KOBOM MOJIEKYJIBI.

b. M'maparanueit 0eTKOBBIX MOJIEKYJ PU PACTBOPECHUH.

B. ®opmoii Mmonekyisl 6ernka.

I'. CnocoOHOCTBIO CBSI3BIBATH MPUPOIHBIE JIUTAHIBI.

3aoanue 7. BriGepute npaBmIbHBINA OTBET. [ UIpOSIN3 — 3TO:
A. OGpazoBaHue I'MJIpaTHBIX 000I0YEK.

b. Pacniax monumepoB 10 MOHOMEPOB C Y4aCTUEM BOJBI.

B. Ilpucoeannenue BoabI K MOJIEKyIe O6€3 ee pacnasa.

I'. O6pa3oBaHue BO/BI BO BPEMS PEAKIIMH.

HpLIGMJleOCmb peweﬂuﬁ npoeepbnie, conocmasue ux ¢ omeemdamu.

IIPOBEPHTE BAIIIY 3HAHUSI (CAMOKOHTPOJIb YCBOEHHMSI TEMbI)

3aoanue 1. [logbepute BepHBIC APl YTBEPKIACHUI:

1. HenonspHsle pagukansl aMUHOKUCIOT.  A. IIpenmouruTenbHOe pacnojioKeHue — Ha
2. IlonsipHble aHUOHHBIE PAUKAIIBI. MOBEPXHOCTU OETKOBOI MOJIEKYJIBI.

3. O0a. b. BzaumopeiictBue  ux  (QPyHKIIMOHAIBHBIX
4. Hu onum. rpynn GopMHpyeT BTOPUYHYIO CTPYKTYPY.

B. IIpeanoutuTenbHOE paclooKeHue — BHYT-
pH OEIKOBOM MOJIEKYJIBI.
I'. YuactByloT B (OPMHUpPOBAHMM TPETUYHOMH

CTPYKTYPBHI.
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3aoanue 2. 1lenTp cBA3bIBaHMS O€lIKa C JIMTaHIOM MPeCTaBIseT co00i (BpIOEpHTE Hanboee
TTOJTHBINA OTBET):

A. CoBOKYITHOCTb paJiMKaJIOB aMUHOKHCIIOT, COJIMKEHHBIX Ha YPOBHE TPETUUHOM CTPYKTYPBHI.

b. ®parmMeHT NOMMNENTUIHON LIeTIH.

B. YuacTtok noBepxHOCTH O€IKOBOH MOJIEKYIIbI, KOMIUIEMEHTAPHBIHN JTUTAaH/TY.

I'. IIpocTeTnveckyro rpymnmy Oenka.

J1. ®parMeHT nenTUIHOro OCTOBA.

3aoanue 3. JlurangoM o-mpoToMepa reMorioOMHa MOKET OBITh:
A.Tem.

b. Kucnopon.

B. B-ITporomep.

I'. 2,3-bucdocdormumepar.

. a-IIporomep.

3aoanue 4. IlonGepute BepHbIE Mapbl YTBEPKICHUI:

A. HatuBHas pubonykieasa. 1. Monekynbl 0eiaka UMEIOT OJJMHAKOBYIO KOH(OpMaItio.

b. JlenatypupoBaHHas 2. Monekyinbl 6efika UMEIOT OJTMHAKOBYIO IEPBUUHYIO CTPYKTYPY.
pubonykIeasa. 3. Y MOJIeKyJT HApYIICHO CBSI3BIBAHUE C MIPUPOIHBIM JINTAHJIOM.
B. OoGe. 4. MomneKkynbl UMEIOT pa3InyHyI0 MOJIEKYJISIPHYIO Maccy.

I'. Hu onHa.

3aoanue 5. Tlentun GpepMEHTATUBHOTO TUAPONIM3aTA, HE MEPEIBUTAIOIIMICA B dJICKTpHUYE-
CKOM I10JI€ TIpH 3JIeKTpodopese, JAHCHIMPOBAIN U BBIACIWIN JaHCUInpousBoanoe Jleit. Kucnot-
HBIM TUAPONN3 MENTUAA Jall TPH nentuia cueayromero cocrasa: 1) Huc, Acn; 2) Tup, Jleit; 3) Tup,
Acn, Apr. Hanumure ¢gopmyny nentuja, Ha3oBUTE NenTua. B kakoil cpene mpoBOAUIIN 3IEKTPO-
¢dope3s ucxonuoro ruaponuzara 6enka? [louemy Brl Tak pemrmnu?

3aoanue 6. TpuncuH rupoau3yeT NenTuaHbIe CBs3U, oopasoBanHble COOH rpynnamu aua-
MHUHOMOHOKapOOHOBBIX KUCIOT. TPUIICMHOBBIN rUApPOIN3aT (PaKIUuOHUPOBAIIM METOJOM AJIEKTPO-
¢dopesa, U NeNTUA ¢ HU3KOW MOJBMXKHOCTBIO MPOTUAPOIN30BaIN KUcaoTol. [lonyunnu 3 mentuna
cnenytomero cocrasa: 1) Jleit, Mer; 2) Jle#t, Apr, ['ny; 3) Mert, Tup. Hanumure dopmyny nentua.
Hazosure ero. B kakoii cpene npoBoawin 3ekTpodopes TpUICHHOBOro ruaposunzara? O0bsicHUTE
CBOM BBIOOD.

OTBeThI K pelIeHUI0 3aIaHu il

Jlna camonpoeepku ucxo0Ho2o0 ypoeHs 3HaHUIL

1—A B T.2—B,I"3—A b,B.4—AT.

Jlna camocmoamenwvhou pabomut.

11.6bE-1;T-2,A-3;1-4,B-5;12.1-5,B;2-1;3-A,B, /I,LE;4—-A,B, /I, E.
2 — A — nurana b; b — uonnsle, ruapododusie. 3.1 — A, b, B; 3.2 —A, b, 1.4 —A. 51— «O»,
a) «t+», 0) «——»; 5.2 —nmpu pH=UIT.6 — A,Bb,B. 7—Bb.

JIABOPATOPHAS PABOTA (60 MUHYT)

Pabora 1. BoicanuBaHue 0eJIKOB.

Buvicanusanue — obOpatuMas peakius OCaXIeHus OEIKOB U3 pacTBOPa C MOMOIILI0 OONBIINX
koHueHtpanuii Heitrpanbubix coneit: NaCl, (NH4)2SOs, MgSOs.

[Tpu BeIcanBaHUM OETOK M COJb KOHKYPHPYIOT 32 THIPATHYIO 000JI0YKY, HO CPOJICTBO K BOJIE
y coyii OOJIbIIe, ITOATOMY MMPOUCXOJUT JCTHApATAIHs OelIka U YaCTUYHOE YCTpaHEHHUE €ro 3apsja.
Ha miporniecc BricanuBanus BIUseT psa GakTOpoB: THAPOPUIBHOCTh OeNlka, er0 OTHOCUTEIbHAs MO-
JISKYJIIpHAs Macca, 3apsiji, B CBS3M C YeM JUISl BHICAIMBAHMS Pa3IMYHBIX OCIIKOB TpeOyeTcs pa3Has
KOHIICHTPALIUS OJHUX U TEX K€ CoJici. AbOYMHHBI OcaxaatoTcsi B HachimeHHOM p-pe (NH4)2S04,
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a ro0ynuHbBl — B nosyHackieHHoM pactBope (NH4)2SO4, Tak kak y r00yIMHOB OObIIas MoJje-
KyJIsIpHasi Macca, 4eM y albOyMHHOB.

BricanuBanue 6e1xoB — oOpaTuMasi peakiiys, TaKk Kak 0CaJoK OelKka MOXET BHOBb PacTBO-
PATBHCS MOCTIe YMEHBIICHNS KOHIICHTPALMH COJIeH ITyTeM JHajIn3a WK pa3BeIeHHs BOJIOM.

B cooTBeTcTBHU ¢ moniokeHHEM HOHOB B psany ['odmeiicTepa, Xaopua HaTpust ocaxaaeT oei-
K1 crabee, 4eM cynab(aT aMMOHUS, BCIEACTBUE €r0 MEHbIIEH AerHpaTHPYIOIIEH CIOCOOHOCTH:

S04 >CI>Br >NOs > >CNS"

Ca®* > Li* > Na* > K* > Rb* > Cs*.

Pa3zoenenue anv0ymunos u 2no0ynuHoe auuHo20 denKa

Xoo pabomwvr. K 20 karmism simgHoro Oenka m00aBisaoT 20 Kamenb HACBIIMIEHHOTO p-pa
(NH4)2SO4 u mepemeniuBaroT. Brinagaer ocaiok simuHOro riaodynmuHa. Yepes 5 MHH Ocagok OT-
(UITBTPOBBIBAIOT, UCIIONIB3YS OyMaXkHbIN GUIbTP. B dpuiabTpare ocraercs apyroit 6€I10K — SUYHBINA
anpOymuH. K ¢unbTpaTy 100aBISIOT M3MENBYCHHBIH MOPOIIOK Cylb(paTa aMMOHHUS 10 MOJIHOTO
HACBILIEHUS, T. €. MMOKa HOBasl MOPILHMsS MOPOIIKA OCTAaeTCsl HepacTBOPEHHOW. BrimaBmmii ocamok
anpOyMUHa TakkKe OTQMUIBTPOBHIBAIOT. C (QHIBTPATOM MPOBOIAT OMYpPETOBYIO PEAKLHUIO: K (PHIIb-
Tpaty nobasmustor 2 karu 1 % p-pa CuSO4 + 5 xanens 10 % p-pa NaOH. Otpunarenshnas o6uype-
TOBast peakius (roxydoe OKpaluBaHNe) yKa3bIBACT Ha OTCYTCTBUE OEJIKa B MCCIIETyEMOM PacTBOpE.

Pe3syabrar:

BriBOa:

Pao6ora 2. Oca:xxaeHnue 0eJIKOB.

HeoOpatumoe ocaxxaenue (neHarypaius 0eiKka) IpUBOAUT K HAPYIIEHUIO MPOCTPAHCTBEHHOU
CTPYKTYpHI O€JKa U IMoTepe UM OMOJIOTUYECKUX CBOUCTB. [Ipy HEOOPAaTUMBIX pEaKIUIX OCAKICHHS
OeNKM MpeTeprieBaloT NTyOOKHEe U3MEHEHHsI K HE MOTYT OBITh pPaCTBOPHUMEI B TIEPBOHAYAILHOM pac-
TBOpHTeNe. K HEOOpaTUMBIM peaKIusIM OTHOCSTCS: OCKICHUE OelTKa COJISIMU TSDKEIIBIX METAJLIOB,
MUHEPATbHBIMA MU OPTaHUYECKHUMH KUCJIOTaMH, aJKaJOUTHBIMU COCIUHEHUSMU U OCAKICHHE MPHU
KUIISTYEHNH.

B mMenunuHCKON MpakTUKE NEHATYPUPYIOUINE areHThl UCMONIB3YIOT JUIS CTEPUIU3AlUN METU-
IIMHCKAX WHCTPYMEHTOB W Marepualia (aBTOKJABBI), a TAK)KE B KAYECTBE aHTHUCENTHKOB (ITaHOI,
beHomn, Kpe3ol, IM307, CyIeMa).

2.1. Ocasicoenue 6enK06 CONAMU MAICETIBIX MEMANI06.

OcaxeHue OENKOB COJSMHU TSDKENBIX METANIOB, B OTJIWYHE OT BBICAJTMBAHUS, MTPOUCXOIUT
P HEOOJBIITNX KOHIIEHTPAIUAX COoei. bemku mpu B3auMOICHCTBUU C COISIMH TSDKEJIBIX METAJIJIOB
(cBuHIIa, MeaH, cepebpa, pTYyTH U Ap.) afcOpOUPYIOT UX, 00pa3ys coieoOpa3Hble U KOMIUIEKCHbBIE
COEIMHEHMS, PAaCTBOPUMBbIE B HM30BITKE ATHX COJEH (3a MCKIIOYEHHEM coJied HHUTpaTa cepedpa
U XJIOpUJa PTYTH), HO HEpACTBOPUMBIE B Bojie. PacTBopeHre ocafka B U30BITKE COJIeH Ha3bIBaeTCs
aocopbyuonnol nenmusayuei. IT0 MPOUCXOJNUT BCIEACTBHEC BO3HUKHOBEHUS OJHOWMEHHOTO I10-
JIOKUTENBHOTO 3apsijia Ha YacTUIaxX Oenka.

CxeMa ITOCTaHOBKH OIThITA:

PeakTuBbl 1-1 npoGupka 2-51 mpodupKa
PacTBop simuHOrO OEJIKa 5 Kanenp 5 Kanenb
1 % p-p cynbdara menu 1-2 xarm —
5 % p-p HuTpara cepebpa — 1-2 xarmm

Ommemumsb 006pazosanue ocaoka

1 % p-p cynsdaTa Menu (U30BITOK)

5-10 kamens

5 % p-p Hutpara cepedpa (M30BITOK)

5-10 kanens

Ommemums pacmeopeniue 0caoka
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BeiBOa:

2.2. Ocarcoenue 6e1K08 KOHUEHMPUPOEAHHBIMU MUHEPATbHBIMU KUCTIOMAMU.
KoHneHTpupoBanHble MUHEpaIbHBIE KHUCIOTHI BBI3BIBAIOT JEHATYpaLUIo Oenka U oOpasyroT
KOMIUIEKCHBIE coliu Oenka ¢ kucinoTamu. OpTtodocdopHas Kuciaora ocajaka He naeT. B u3oObiTke
BCEX MMHEPAJIbHBIX KHCIIOT, 32 HCKJIIOUEHUEM a30THOM, BBIIABLINM OCa/loK OeJika pacTBOpSETCS.
CxeMa oCTaHOBKH OIIBITA!

PeakTuBbl 1-1 npodupka 2-51 mpodupKa
HNOj3 (xoHir.) 10 xarrenp —
H2SO4 (komir.) — 10 xamnenp
OCTOPOXKHO, IO CTEHKE MMPOOUPKH, TOOABJISIOT OCIIOK 10 xaneinb 10 xamnenp
Ommemumyb nosigieHue ocadka Ha epanuye pazoena ¢hasz
N3661rT0K HNO3 (KOHII.) 10 xamens —
N3661TOK H2SO4 (KOHIT.) — 10 xamnenb
Ommemums pacmeopenue 0caoxka

BriBOa:

IMognmuch, mpenogaBarteJis:



3AHSATHE 3
METOABI PA3JAEJEHUSA, BBIAEJIEHUA U OYUCTKHU BEJIKOB.
CJIOXKHBIE BEJIKU. I'EJIb-OUJIBTPALIUA

AKTYyaJbHOCTh TeMbl. OCOOEHHOCTH CTPOCHHS W (PYHKIIMOHUPOBAHUS OpPTaHHU3Ma 3aBUCST
0T Habopa O6enKOB, KOTOpPbIE B HEM CUHTE3UPYIOTCA. belku BBIMOIHSAIOT B OPraHU3ME CaMble pa3HO-
oOpa3Hbie (YHKIIMH, KOTOPBIE BCETAA OMPEACISIOTCS UX CTPYKTYpOul. [l M3ydeHHs CTPOCHHS
Y CBOMCTB O€JIKOB UX HEOOXOIMMO BBIACIUTH U3 KJIETKH U OYUCTUTH OT APYTruX OEIKOB U Heopra-
HHUYECKUX ITPUMECEM.

Leab 3aHATHSA: 3aKPETIUTH 3HAHUS O PU3UKO-XUMUYECKUX CBOMCTBAX OENKOB JIJIsl TOTO, YTO-
OBl TIOHATH METOJIBI PA3ACTCHUS U OUYMCTKUA OCIKOB, a TAKXKE MPUHIUIBI (YHKITMOHUPOBAHUS Oe-
KOB B OpraHU3Me; OCBOUTH METO/I TeJIb-(PUIbTPAIHH.

TpedoBanus K MCXOAHOMY YPOBHIO 3HAHHWii. /{151 MOJHOTO YCBOGHHS TEMBI HEOOXOIUMO
MOBTOPUTH H3!

" 00wel Xumuu.

— (PU3UKO-XUMUYECKUE CBOWCTBA JUCIIEPCHBIX CHCTEM;

— OCHOBBI Xpomarorpaduu u 3nexkrpodopesa.

3agaHus 1J151 CaMONIPOBEPKH MCXOHOI0 YPOBHS 3HAHUIA:

3aoanue 1. DnekTpodope3 KOUIOUTHBIX PACTBOPOB U PACTBOPOB OCIIKOB IPUMEHUM IS
A. O4nCTKH BOJIBI.

b. Onpenenenus 3apsiga SpUTPOLIMTOB.

B. Ouunctku JiekapCTBEHHBIX MTPENapaToB.

I'. Pa3znenenus Gekos.

3aoanue 2. CxopocTh 31eKTpodopesa pacTBOpPOB OEITKOB 3aBUCHUT OT:
A. BennuuHsl 3apsiia MaKporoHa Oernka.

b. ®opmbl MakporoHa Oenka.

B. Baskoctu pactBopa.

I'. pH pactBopa.

3aoanue 3. Bece xpomaTorpaduueckue METO/Ibl OCHOBaHbI Ha:

A. Pa3nuunu B pa3mMepax MOJIEKYJT Pa3JessIEMbIX BEIIECTB.

b. Paznuuun B CKOPOCTSAX MepeiBUKEHUS OT/ICIbHBIX KOMIIOHEHTOB CMECH B TOJIBUKHOM (aze.
B. Paznuunu B creneHu pacnpeielieHusl BEIECTB MEX Ty MOABMKHON U CTallMOHAPHOM (azamu.
I". MHOrOKpaTHOM MOBTOPEHUH aKTOB COPOIIMU U 1€COPOIIUH pa3AesieMbIX BEIIECTB.

3aoanue 4. CterieHb pacrpesiesieHus] Pa3esisieMbIX BEIIECTB MEXKAY CTAllMOHAPHOW M TIO-
IBWKHOM (hazamu (KO PHUIMEHT pacrpeieneHns) KOTMYECTBEHHO BbIPaKaeTCsl:

A. KoHleHTpaIuel BemecTna B MOABKHON (hasze.

b. CooTHoIIEHNEM KOHIIEHTpalU{ BEIIeCTBa B CTAIIMOHAPHON U MOJIBUXKHOH (a3ax.

B. CooTHomeHNEM CKOPOCTEN MTEPEMENICHUS PA3TUYHBIX KOMIIOHEHTOB CMECH.

I'. KoHueHnTparueii BerecTa B HEMOIBUKHOM (asze.

3aoanue 5. B kaxoil mociaenoBaTeIbHOCTH BBIMAYT MPU BBIMBIBAHMM UX HEMOJSPHBIM pac-
TBOPUTENIEM M3 KOJOHKH, 3allOJJHEHHOM aKTMBMPOBAHHBIM YIJIEM, CJEIyIOIUME MUTMEHTHI, €CIU
CTENEeHb MX MOJSIPHOCTH BO3pPACTaeT B pAAY: KapoTUH < KcaHTOGUuIbl < a-xjopoduin < B-Xxio-
pocuin?

A. Kcantousuisl, KapoTHH, 0-XJIOpOPHILI, B-XITOpOPHILI.

b. KapoTuH, kcaHTOGWLIBI, 0-XJI0podUiL, B-XI10popuiLl.

B. B-xnopodumi, a-xmopodusii, KCaHTOPUIIIBI, KAPOTHH.

I'. KapoTuH, kcaHTOGWLIBI, B-XIT0pOdUILI, 0-XIT0POPHILI.

HpCIGMJleOCWlb pemenuﬁ npoeepovnie, conocmasue ux ¢ omeemdamul.
107



Bonpocs! nu1s1 06cyxaeHust:

1. Metoapl pa3aeneHus OEIKOB:

1) BeIcaiMBaHUC;

2) xpomatorpadus (pacrpeaeuTeNbHas, HoHooOMeHHas1, appuHHas, reyib-XpoMaTorpadus);

3) anekrpodopes (Ha Oymare, B MOJIMAKPUIAMHIHOM Telie C UCIOIb30BAHUEM JIOJICIIUIICY.Ib-
¢dara natpus — JIJIC-Na, nzosnekrpodokycupoBanrue, UMMYHOIJIEKTPOhope3);

4) ynbrpaneHTpuyrupoBaHue.

3. Meronbl OYHCTKH OEJKOB OT HH3KOMOJICKYIISIPHBIX IMPHMECEH (Iuain3, Telb-XpoMaro-
rpadus).

4. BectepH-0110T (Ha3HAYEHUE, ITAITBI, MOJICKYJISIPHBIC 30H]IbI).

5. Ctpoenue u QyHKITUH CJIOKHBIX OCITKOB.

JIMTEPATYPA JUIA ITIOAT'OTOBKHA

Ocnosnan
1. Buonoeuueckas xumus / B. K. Kyxta [u ap.]. Mocksa : bunom, Munck : Acap, 2008. C. 21-28,

2. buonoeuueckas xumus / A.J1. TaranoBuu [u ap.]. Munck : Beim. mik., 2013, C. 29-31.
3. Koncnexr nexnuii.
Jlononnumenvuasn
1. Jlenunoocep, A. OcaoBbl Onoxumun / A. Jleaunxep. Mocksa : Mup, 1985.
2. buoxumus denoseka / P. Mappu [u ap.]. Mockga : Mup, 1993.
3. bepesos, T. T. buonornueckas xumusi / T. T. bepesos, b. ®@. KopoBkuH. Mocksa | MeaunuHa,
C. 20-28, 65-76.

3AJTAHUSA NJISI CAMOCTOSITEJABHOM PABOTHI

3aoanue 1. BciomuuTe, 9to 3apsy Oeska WM MENTH/IA 3aBUCUT OT CyMMBI 3apsI0B aMHHOKHC-
JIOT, KOTOpPbIE BXOJAT B €ro cocras, U oT pH pacTBopa, B KOTOPOM HaXOAWUTCS JTAaHHBIA OEJOK Win
nentul. [loBTopyUTe MOHATHS «M303JIEKTPUUECKAs TOUKa» U «M30JIEKTPHUECKOE COCTOSIHUE)» OelKa.

1.1. Onpenenure cymmaphslii 3apsin nentuga npu pH = 7,0: I'my-Apr-I'uc-Ban-Acn-Tpe. Kax
W3MEHUTCSI CyMMapHBIN 3apsiJi TOTO TIENTHIA: a) B KUCIION cpeie; 0) B menouHoi cpene?

1.2. CpaBHHUTE HampaBiIeHUE IBUKEHUS B 3JEKTPUUECKOM IoJie ABYX nentuaos npu pH = 7,0
(K KaToJly UJIH K aHOJY):

a) Cep-Huc-T'ny-Tup-Acn; 6) Ban-Apr-Met-®en-Tup.

3aoanue 2. BcnomuuTe (PU3MKO-XUMHUYECKHUE CBOMCTBA, JIEKAIIME B OCHOBE METOJIOB pasjie-
JIEHUS ¥ OYUCTKH OeKoB. OOBSICHUTE MPUHIIUIT KaXKIOTO METO/Ia M OTBETHTE HA BOMPOCHI:

2.1. Xpomarorpa¢uto NpuMEHSIOT AJIS:

A. Pa3neneHus BelecTs.

b. Ouuctku BemiecTs.

B. Unentudukanum BemecTs.

I'. KoHnieHTpupoBaHus BEIIECTB.

2.2. Metoa nOHOOOMEHHO Xpomarorpaguu OCHOBaH Ha:

A. Pa3nnunu B pazmMepax MOJIEKYJT PA3JEsIEMbIX BEIIECTB.

b. N30uparenbHOM B3auMOAECHCTBUN MOJIEKYJT pa3HbIX BEIECTB CO CHEIM(DUIECKUM JIUTaH IOM.
B. MonooOMenHOM ancopOIuu.

2.3. Kakue u3 npuBe/leHHBIX METOJOB MO3BOJIIOT Pa3/ieiuTh CMECh OEIKOB IO MOJEKYJIsp-
HOM Macce?

A. PacnipenenutensHas Xxpomarorpadus.

b. Dnexrpodopes B mommakpunamugaom rese ¢ JIJIC-Na.

B. YapTpanentpudyruponanue.

I'. Tenb-punbTpamnms.

J1. NonooOMeHHast xpomarorpadus.
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2.4. Ilonbepute K MPOHYMEPOBAHHOMY METOAY PA3/EICHUS U OUUCTKU OEIKOB MX COOTBET-
CTBYIOIIIMIE CBOWCTBA, HA KOTOPBIX OCHOBAH JITAaHHBIA METO:

A. Paznuuus 1o BeJIMUMHE 3aps/a. 1. I'enb-¢punprpanus.
b. Paznuuus mo MoJIeKyJISIpHOM Macce. 2. DnekTpodopes B MOTMAKPUIAMHUIHOM Telle.
B. Paznnuus no BenuuuHe 3apsiia 3. Apdunnas xpomatorpadusi.

Y MOJIEKYJIIPHOW Macce. 4. MonoobmeHHast XxpomaTtorpadus.

I'. Paznuuums o gpyrum CBOMCTBaM.

3aoanue 3. O3HAKOMBTECh C COBPEMEHHBIMH MeTOJaMu HJeHTUUKauu OenkoB (Oy0T-
aHaJM3) U OTBETHTE Ha BOIPOC. B kauecTBe 30HAa MpuU MpoBeaeHUH OJ0T-aHanu3a (BecTepH-0JI0T)
UCHOJIB3YIOT:

A. Meuyenbie aHTUTENA K HICKOMOMY O€JIKY.

b. Ilepokcunasy xpeHa.

B. Kazeunn monoxka.

I'. AnbOyMUHBL.

3aoanue 4. Bribepute BepHbIN OTBET. METOJT «OTIIEYATKOB MAJIBILIEBY UCIIOIB3YETCS C IEJIBIO:
A. Beiienenust ”HIUBUIYaTbHBIX OCIKOB.

b. Ananu3a roMOJIOTHYHBIX OEJIKOB.

B. Ounctku 0e1KoB OT HU3KOMOJICKYJISIPHBIX TPUMECEH.

3aoanue 5. BcoMHuTe, 4TO O€IKHM KPOME aMUHOKUCIIOT MOTYT COZIEpkKaTh B CBOEM COCTaBe
Apyrue CoeqUHEeHUs (yriaeBOAbl, JUMUIbI, HOHBI METAJUIOB U T. 1.). HeGenkoBas yacTh sBiseTCs
MPOCTETUYECKOH rpymmoil. Takue OeNku HA3bIBAIOT CIOKHBIMU. BhlyunTe KilacCu(hUKALUIO CIIOXK-
HBIX OEJIKOB.

5.1. Boibepute cioxHble OENKH, Y KOTOPBIX CBSI3b MEXKAY OCJIKOM U MPOCTETUYECKON IpyIi-
10} KOBaJICHTHASL:

A. I'emorno6uH.

b. [TutoxpoM Paso.

B. UxTynuH.

I'. UaTepdepon.

J1. TupeoTpOonHbIi TOPMOH.

Hpa@uﬂbHOCWZb pemeHuﬁ npoeepbnie, cConocmasue ux ¢ omeemamul.

ITPOBEPHTE BAIIIM 3HAHUSA (CAMOKOHTPOJIb YCBOEHHU A TEMBI)

3aoanue 1. HazoBute m3BecTHble BaM MeTOABI, C MOMOIIBIO KOTOPBIX MOYKHO Pa3/eiIUTh
cMech OENIKOB, IPUBEACHHBIX B TAOMUIE. YKaXHUTE, pa3inuns Kakux (U3NKO-XUMUYECKHX CBOMCTB
O€JIKOB JIeKaT B OCHOBE Ka)kJJOI'0 METO/1a Pa3JIeJIeHusl.

Ha3zBaHue 0ejika MouJgexkyasipaas macca, [la nIT
Ilepymommazmux 151 000 4.4
y-I'noGynun 150 000 6,3
B-Jlakranp0ymuH 37 000 52

3aoanue 2. B xakoil mocneaoBaTeIbHOCTH BHIMAYT M3 KOJIOHKH, 3alOJHEHHOH cedagekcoM
G-200, cienyromue 6enku: mericuH (M = 36000), muormodun (M = 17000), kataraza (M = 250000)
MIPU BEIMBIBAHUU UX PACTBOPUTEIIEM:

A. Karanasa, mencuH, MHOTJIOOMH.

b. Ilenncun, MUOTIIOONH, KaTanas3a.

B. Muormno6uH, kaTanasa, IelCcHH.

I'. MuorioOuH, MerncuH, Karaasa.
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3aoanue 3. llonbepute K MPOHYMEPOBAHHOMY METOY Pa3/CICHUS U OUYUCTKU OEJTKOB COOT-
BCTCTBYHOIIUC ITPUHIUIIBI, HA KOTOPBIX OCHOBAH Z[aHHBIﬁ METOA:

A. YiberpaneHTpudyrupoBaHue. 1. Meroa OCHOBaH Ha Pa3IMYHON COPOLIMOHHOW CIO-

b. I'enb-punbTpanus. COOHOCTH BEIIECTB.

B. Dnexrpodopes B nonuakpuiamua- 2. MeTog OCHOBaH Ha PaslUYMsIX B MOJCKYJISPHOU
HOM TeJIe. Macce OEJIKOB.

I'. Ancopbunonnas xpomarorpadgus. 3. Meron OCHOBaH Ha KOMILJIEMEHTAPHOM TPUCOEIU-

. Abdunnas xpomartorpadus. HEHHUH OeIKa K MUMMOOUJIM30BAaHHOMY JINTAH]TY.

4. B ocHOBE METOJIa JICKUT UCIIOIH30BAHUE PA3TUUUMA
B MOJICKYJSIPHOW Macce U 3apsijie OeIKoB.

3aoanue 4. B 1987 rony Obun yCTAaHOBJICHBI KPUTEPUHU IS HHTEPIIPETAILIMHA CEPOIIOTHYECKO-
ro Tecra nmpu nposeneHun Bectepu-610ta Ha BUY. D1u kputepuu cieayromue:

Her nomnoc OtpunarenpHast mpoda
Hanume nonoc, coorBercTBytonmx P31 mim p24, u monoc, cootBer- | [lonoxkurenpHas npobda
crByronmx gpl160 wm gpl20

[Toockl MPUCYTCTBYIOT, HO HE COOTBETCTBYIOT KPUTEPHUSAM NOJ0XHU- | CoMHUTENbHAs poda
TEJIbHOU IPOOBI

gp160 — mpenmecTBEHHUK OeNTka BUPYCHOM 000I0UYKY;

gp120 — Gentok BUPYCHO# 000JIOUKH;

p24 — GenoK BUPYCHOTO sI/Ipa;

p31 — obpaTHast TpaHCKpHIITa3a.

B rtabmune (cM. HEbKe) MPUBENEHBI pe3yibTaThl OnoT-aHanm3a s auarnoctuku CITU/a,
MIPOAHATM3UPYHTE TIOTYICHHYIO KAPTHHY M OTBETHTE Ha BOTIPOCHL:

4.1. Y10 BBIABISIET DTOT TECT?

A. Tonexo aaTuTesio k BUY.

b. Toabko anturen BHUY.

B. IIpucyrcTBre cBOOOIHOTO UPKYIUPYIONIETO BUPYCa Y MaIlMeHTa.
I'. [IpucyTcTBUE BUpYyCa TOIBKO B MH(DUIIMPOBAHHBIX TUM(OIUTAX.

4.2. Bropu4HbIe aHTHTENA CBSA3bIBAIOT:

A. benku BUY.

b. Tonbko aHTUBHPYCHBIE IEPBUYHBIE AaHTUTEIIA YEIIOBEKA.
B. IlepBuuHO€ aHTUTENO.

I'. ®epMeHTHBIN KOHBIOTAT.

4.3. KTo u3 o6crenyeMbIX Jto/iei sIBISIETCS MMMYHOAE(PUIIUT-TIOI0KUTEIBHBIM 110 pe3ylbTa-
tam Bectepn-61o0ta?

A. ITanmenT A.

b. ITarmnenTsr B n C.

B. INaument C.

I'. [Tauent B — HeonpeaeneHubli, a nauueHT C — MOJIOKUTEIIbHBIM.

1 2 A | B C | MHrepnperanus nosoc:
gp160 — - 1 — Bupyc + CBIBOPOTKA (TIOJIOKUTEINBHBIA KOHTPOJIb)
gpl120 — — — | 2— BHUpYC — CHIBOPOTKA (OTPHUIATETIHHBIA KOHTPOJIb)
pS5 — — A — nanueHT A
gp4l — — B — mamnuenT B
p31 — _ C — marmuent C
p24 - - —
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OTBeTHI K pelIeHnI0 3aJaHN I

Jlna camonpogepKku ucxoo0Hozo ypo6Hsa 3HAHUIL.

1, 2 — Bce npaBuibHble. 3— B. 4 —b. 5 —b.

Jlna camocmosamenvhou padomet:

1.1. «O» a) «+ +»; 6) «— —»; 1.2. 1) x aHomy; 2) xk katony. 2.1 — A, b, B, ;22 —B; 2.3 —
b,B,I;24.1-5,2-B,3-14-A.3—A.4—b.51—B, T, .

JIABOPATOPHASI PABOTA (70 MUHYT)

Kononounas rejas-¢puabrpanus. /[ renp-GuibTpanui HCIOIB3YIOT TaK HAa3bIBAEMBIE MO-
JIeKYJISIPHBIE CUTAa — MHEPTHBIC TUAPATHPOBAHHBIC MOJIMCAXaPHUIHBIE MOJIEKYJIBL. VX Mmomy4aroT u3
OakTepuanbHBIX MonucaxapuaoB (cedaleKchl), arapa WM MOJIMMEPU30BAHHBIX aKpUIAMHIHBIX Te-
neit (akpuiekc). [Ipu HabyxaHuu B pacTBOpe IpaHyd relisi B HUX 00pa3yroTcsi MOphl, Yepe3 KOTOphIe
MOTYT HIPOXOJUTH MOJIEKYJIBI Pa3HbIX pa3MepoB (B 3aBUCHUMOCTH OT BEIMYUHBI MOpP). MONEKYIIbI,
KOTOPBIE XOPOIIO NMPOHUKAIOT BHYTPH T'PaHyJ, MPOXOIAT Yepe3 XpOMaTOrpapuuecKyto KOJOHKY
MeJIeHHee, 4yeM OoJiee KpymHble MOJIEKYIIbl. DPGEKTUBHOCTH pa3AeNieHUs] CMECH BEIIECTB OMpe/ie-
JISIFOT 10 COCTaBY BBITEKAIOIIETO U3 KOJIOHKH pacTBOpa (2J10ata).

Xoo0 pabomeur:

1. KonoHky Ut Tenb-QUIBTPAIMK 3aKPBITh PE3MHKOW-3arTyIIKOM, TTOCTaBUTh B TIPOOHPKY.
Copepxumoe cTakaHyMKa ¢ ceaJeKcoM nepeMeniaTh U BIUTh B KOJIOHKY. J[aTh OTCTOSATHCS, CHATH
3arrymky. JKuaKocTh pH 3TOM CBOOOHO BBITEKAET U3 KOJIOHKH.

2. U3 Gropetku B mpoOupKy oTMeputh | mi 6enka (BBICOKOMOJEKYISPHOE COEIMHEHUE)
1 100aBuTh 3—5 Karens pudodIaBuHa (HU3KOMOJICKYISIPHOE COCTUHEHHUE).

3. B 12 yncteix mpobupok oTMepuTh U3 OropeTku mo 1 mut OuyperoBoro peaktuBa. KojgoHky
MIOMECTHTD B MEPBYIO POOUPKY C OMYpPETOBBIM PEAKTHBOM, YAAIUThH CIOH KUIKOCTH HaJl cedaeK-
COM U BHECTH B KOJIOHKY pa3JiesiseMblil oOpasel (cmech: Oenok + pudodnaBun).

[Tocne morpykeHHs: HAHECEHHOTO pacTBOpa B cedaneKc KOJOHKY TEepPecTaBUTh B JPYTYIO
MPOOUPKY C OMYPETOBBIM PEAKTUBOM, aKKYPAaTHO 3allOJHUTh PACIIUPEHHYIO YacCTh KOJOHKH BOJOHN
M, OTCUMTAB 5—7 Karellb BBITEKAIOIIEH M3 KOJOHKH JKUAKOCTH, TIEPECTaBUTh KOJIOHKY B CIIEIYIO-
ryto npooupky. [ToBTOpSATH 10 BbIXOAa OENKOB M3 KOJMOHKHU (TOJIOKUTENbHAS OMYpeToBas peak-
1S ), TOCTOSTHHO JTOOABJISISI B KOJIOHKY BOJTY.

4. Tlo okoHyanuu pabOTHI (MOSBICHHUE KEJITO-3EJCHOTO OKpAIIMBaHKs B MPOOUpPKE ¢ OHype-
TOBBIM PEAKTUBOM, KOTOPOE OOYCIIOBJIEHO BbITEKaHHEM puOO(dIaBUHA) COAECPKUMOE KOJIOHKU BbI-
JyBalOT B CTAKAHYUK U OIMOJIACKUBAIOT KOJIOHKY BOJIOM.

Pe3yabrar:

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

[IBeT pacTBOpa

BriBox
(dTo MpPUCYTCTBYET B p-pe)

BriBOI:

IHoanuck npenojgaBares:
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OEPMEHTbI

3AHSATHE 4
®EPMEHTBI. KTACCUPUKAIIUSA, CTPOEHUE, CBOMCTBA.
BJIMAHUE PA3JIMYHBIX ®PAKTOPOB HA AKTUBHOCTDb ®EPMEHTOB

AKTYaIbHOCTH TeMbl. DepMEHTHI — 3TO OMOJOTHMYECKHE KaTaau3aTopbl OEIKOBOM MpUpo-
IIbI, KOTOPBIE KOHTPOJIUPYIOT MPAKTHUECKU BCE XUMHUYECKHE IMPOIECCHI, MPOTEKAIONINE B KUBBIX
opranuszMax. B otnuune oT HEOSIKOBBIX KaTaau3aTOPOB KaX bl (hepMEHT CIOCOOEH KaTalu3upO-
BaTh JIMIIb OYEHBb HEOOJIBIIOE YUCIIO PEAKIIUN, 9aCTO TOJBKO OJIHY.

3HaHWE YH3UMOJIOTHH UMEET OOJIBIIIOE 3HAUCHHE ISl TIOATOTOBKU M TPAKTUYECKOHN JesITeIb-
HOCTH Bpada. MHorHe 00Je3HU (BPOXKICHHBIC HAPYIIECHUS METa00IM3Ma) ONPEISIISTFOTCS] TeHETHYe-
CKH OOYCIIOBJICHHBIMU HapyIICHUSIMH B CHHTE3€ (epMeHTOB. [Ipu MOBpEkKACHUU KIIETOK (BBI3BaH-
HOM, HANpUMEp, HEJOCTATKOM KpPOBOOOPAIICHHS WM BOCHAJICHUEM) HEKOTOpBIe (DepMEHTHI
MOMAJIAl0T B TUIa3My KpoBHU. V3MepeHne akTHBHOCTH TakuX (DEepMEHTOB OOBIYHO MCIOIB3YETCS JIJIs
JUArHOCTHKU MHOTHX PacIpOCTPaHCHHBIX 3aboieBanuid. JlnarHocTudeckas SH3UMOJIOTHS — 00-
JIaCTh MEJIUIIMHBI, UCITOJIL3YIOIIAs ONpeIeIICHUE aKTUBHOCTH (DEPMEHTOB ISl ITMATHOCTUKH 3a00I1e-
BaHUIl U KOHTPOJISI 32 3P (PEKTUBHOCTHIO JiedeHUs1. DEepMEHTHI PUMEHSIOTCS U B TEPAITUH.

Ieab 3aHATHS. HAYYUTHCS TPUMEHSTH 3HAHUS O CBOMCTBAX (PEPMEHTOB M (DEPMEHTHOM CO-
CTaBe OPraHOB IPH MOCICAYIONIEM H3YYCHUN MeTa0O0IM3Ma OPraHOB M CHCTEM, a TaKKe JUIs peliie-
HUS BOMPOCOB JTUATHOCTHKH, NMPO(HIAKTUKH W JICYCHHS OOJIE3HEH, CBSA3aHHBIX C HAPYIICHUEM
GbyHKIIMOHUPOBaHUS (PEPMEHTOB.

TpedoBanus K MCXOAHOMY YPOBHIO 3HAHWIii. /{151 MMOJTHOTO YCBOSHHS TEMBI HEOOXOIUMO
MIOBTOPUThH H3:

" 00wel Xumuu.

— 00IMe 3aKOHOMEPHOCTH U MEXaHU3MbI TPOTEKAHUS XUMHUECKUX PEaKIIUi;

— OCHOBHBIC TIOJIOKEHUS TCOPHH KaTalln3a;

" OUOOPeAHUYECKOU XUMULL:

— KiaccuUKaIsa OpraHuIeCKUX PEaKIUii 10 HAPABJICHHUIO M PE3YJIbTaTaM PeaKIlvH;

— CBOWCTBa U CTPOCHUE OEIIKOB;

— CTpoeHue KoPepMEeHTOB, OMOJIOTHYECKAsi POJIb;

— Ka4eCTBEHHBIE PEaKlMy Ha KpaxMall U TJII0OKO03Y, UCIIOJIb3yEeMbI€ JIJIsl OLIEHKH CTETIeHU TH/I-
pom3a Kpaxmana.

3AJJAHUSA JJI51 CAMOITPOBEPKH UCXO/JHOI'O YPOBHSI 3HAHUI

3aoanue 1. Katanuzatopsl yBeTHUNBAIOT CKOPOCTh PEAKIIHH, TaK KaK:

A. V3MeHs10T CBOOOJHYIO SHEPTUIO PEAKIINH.

b. YMmenbmaoT ckopocTh 00paTHON peakiu.

B. M3MeHSIOT COCTOSIHUE paBHOBECHUS PEAKLIUH.

I'. YMeHBIIatoT YHEPTUIO aKTHBAIIHH.

J1. 301paTenbHO YBETUUYMBAIOT CKOPOCTh MPSMON PEaKIMU, HO HE YBEIMYHMBAIOT CKOPOCTb
o0paTHO# peaKIuu.

3aoanue 2. IlonbGepute COOTBETCTBYIOLIHNE MAPbl BOIIPOC — OTBET:

A. BonopoaHslie CBSI3H. 1. YyacTBytoT B 00pa3oBaHUM BTOPHUYHOMN CTPYKTYPHI.

b. MoHHBbIE CBA3M. 2. Y4acTByIOT B (JOPMHUPOBAHUY MEPBUUHON CTPYKTYPHI.

B. I'unpodobubie cBs3H. 3. Y4acTBYIOT B GOPMUPOBAHUU TPETUYHOU CTPYKTYPHI.

I'. IlenTuaHblE CBA3M. 4. Y4acTByIO0T B (JOPMHPOBAHUY YETBEPTUUHOMU CTPYKTYPHI.

. ucynbduaabie CBSI3H.
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3aoanue 3. HazoBuTe KOQPEpMEHTHI, CTPYKTYpa KOTOPBIX N300pakeHa CXeMaTHUYECKU HIDKE:

3.1. N30amiokca3uH — puOUTON — 0CcTaTOK (hOCHOPHOM KHCIOTHI — OCTATOK (PoCcPOpHOM KHC-
JIOTHI — pr003a — aJICHUH.

3.2. HukotuHamui — pubo3a — octaTok (GochOpHON KUCIOTHI — OCTATOK (HhOCHOPHOU KHCIIO-
Thl — pu003a — a/ICHUH.

3adanue 4. Bam nanbl 4eThIpe MPOOUPKU ¢ HEU3BECTHBIMU pacTBopaMH. [Ipomenas peakiuio
¢ peaktuBoM JItoroms, MOyduin ciaeayronme okpacku: 1) cunss; 2) Oypas; 3) xxentas; 4) duone-
TOBasl.

4.1. B kakoit mpoOupKe MpOU301IEIT TOTHBIN THIPOIN3 KpaxMana?

A. B niepBoii mpoGupke. B. B tpetbeit mpobupke.

b. Bo BTOpOIi mpobupke. I'. B ueTBepToii mpodupke.

4.2. Kakoe BemiecTBO 00pa3oBajoch MpH KPaTKOBPEMEHHOM THJIPOJIN3€e Kpaxmasa?
A.T'moxo3a. b. [lekcrpunbl.  B. Caxapo3a.

Hpa6uﬂbHOCWZb pemeHuﬁ npoeepbme, conocmasue ux ¢ omeenamu.

Bonpocsl 1151 00cy:KI1eHUs

1. OcobenHocTH PepMEHTOB KaK OEITKOBBIX KaTaIU3aTOPOB.

2. CoBpemenHas kinaccudukainus (GpepMeHTOB M HOMEHKIaTypa (epMEHTOB (CUCTeMaTHhye-
ckoe u pabouee HazBaHus). lludpp pepmentos. O61Ias XxapaKTEpUCTHKA KIacCOB.

3. Crpoenue pepmentoB. KodepmeHTsl, uX Kiaaccupukaus 1 pojib B KaTanuse. biok-cxemsl
crpykrypst HAJTY, HAJI®", ®AJ] u ®PMH.

4. Kunetrka (pepMEHTATUBHBIX PEAKIMNA. 3aBUCUMOCTh CKOPOCTH (PepMEHTATUBHBIX PEaKIMN
OT KOHIIEHTpanuu cyocrpara, pH, TemnepaTypsl (MOJIEKYISIpHBIA MEXaHU3M, TpadudecKast 3aBUCH-
MocTh). Koncranra Muxasnuca (Km), ucnonb3oBanue Km U1 nporHo3upoBaHusi MpoTeKaHust 61o-
XMMHYECKUX PEAKIIUH.

5. CrnenuduuHocTs neiicTBus pepMeHToB. Buabl crienupuuHocTy.

6. EnuHUIBI aKTHBHOCTH (DEPMEHTOB.

JIMTEPATYPA JUIA ITIOAT'OTOBKH

OcHnosnasn
1. Buonoeuueckas xumus / B. K. Kyxta [u np.]. Mocksa : bunom, Munck : Acap, 2008. C. 4649,
53-54, 56-66.
2. Buonoeuueckas xumus / A. J1. TaranoBuy, [u ap.]. Munck : Beir. mk., 2013. C. 38-56, 62—68.
3. Koucnexm nexuui.
Hononnumenvnasn
1. Jlenunoacep, A. OcHoBbl Onoxumum / A. Jleannmkep. Mocksa : Mup, 1985. C. 226-241.
2. buoxumus genoseka / P. Mappwu [u ap.]. Mockga : Mup, 1993.

3AJTAHUS JJISI CAMOCTOSITEJABHOM PABOTHI

3aoanue 1. O6paTure BHUMaHUE HA TO, YTO KaTaJIM3aTOPHI:

a) YBEITMYNBAIOT CKOPOCTh XUMHUYECKOH PEaKIIH;

0) B IIpoliecce peaklul HE PacXOAyIOTCS;

B) B paBHOH CTETIEHH KaTaIM3UPYIOT KaK MPSIMYI0, TaK U O0OpaTHYIO peaKIny.

1.1. 3anomHuTe, YTO OEIKOBAs MPHUPOJIA GEPMEHTOB O0YCIOBIMBAET CIEM(PUIHOCTD UX JIEH-
CTBHSL.
1.2. [TonGepute COOTBETCTBYIOIIUE MAPHI BOIIPOC — OTBET:

1. YBennuuBarOT SHEPTUIO AKTUBALIAH. A. HeOunonornueckne KaTtaiau3aTophl.
2. B nporuecce peakuiuu HE pacXOIyIOTCHI. b. ®epmeHTsI.

3. HecrietnuynsbL. B. OGe rpynibl KaTaau3aTopos.

4. Uarubupyrorcs aHaJoraMu cyocTpara. I'. Hu onuH U3 Kataiau3aTopos.
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1.3. 3anumute, B oOIeM BUIE, PEAKIUI0 C ydacTHeM (epMeHTa, UCIOIb3YS CHUMBOJIBL:
S-cybcrpat, E-pepment, ES-nnpomexxyTounblii KOMIUIeKC, P-mpoaykr.

1.4. HazoBute OCHOBHEIE (DAKTOPHI, BIUSIOIINE HA aKTUBHOCTH (JEPMEHTOB.

Pewume 3a0auy. OnTumManbHbie YCIOBHS I IEUCTBUS TIIyTaMaTAaeruaporenassl: t — 37 °C,
pH — 7,5. IIpu u3mMeHneHnnn teMmnepaTypsl HHKyOarmoHHOH 1poOsl 10 75 °C u pH uHKYOanmoHHOM
cpenst 10 4,5 ckopocTh pepMEeHTATUBHOM peakimu cHu3mIach Ha 50 %. OOBsICHUTE TPUYUHY CHHU-
YKEHUSI CKOPOCTH PEaKIIHH.

3aoanue 2. 3anomuauTe, YTOOBI Ha3BaTh ()EPMEHTHI MO HAMMCAHHBIM PEAKIIHMSIM, TPEeOyeTCs:
— CPaBHUTbH CTPYKTYPY CYOCTPATOB U MPOILYKTOB;

— OIpPEIENIUTh TUII IIPEBPALICHUS.

2.1. YKaxuTe KJacc U Ha3BaHUe (PEPMEHTOB, KaTATM3UPYIOIIUX CIICAYIONINE PEAKIIIH:

211 CcoOH COOH

I I
C=0+CO2+ATD + H, O —> C=0 +A/ld +du
I |

CHs CH»
IIupysar |
COOH Okcamnoarerat
2.1.2.
COOH COOH
CH CH:>
CH +H,0 <—> CHOH
COOH COOH
dymapar Manar

3aodanue 3. N3obpasute cxeMmaruyecku CTpykTypy kodepmentos: HAJTY, HAJI®', DAL,
OMH.

3aoanue 4. Paccunraiite ynenbHyI0 aKTUBHOCTh alleTUIIXOJIMHACTEPA3bl, €Clid 5 Mr epMeHTa
3a 30 ¢ pacuieruisitor 200 MKMOJIb alleTUIIXOJIMHA.

3aoanue 5. HopmaibHbIe KIETKH CIOCOOHBI MTPEBpaIaTh aciapariHOBYIO KHUCIIOTY B acmapa-
ruH. Hekotopble neiiko3HbIE KJIETKM JUIIEHBI 3TOM crocoOHocTH. JloOaBieHue acmaparuHasbl
(bepmenTa, pacHISIUISIONIEro acraparnd) B KPOBb OOJIBHBIX JIGMKO30M MOKET MPUBECTH K THOEIH
paxoBbIX KJeToK. Kakoii Bua cneruuyHOCTH MPOSBISIET 3TOT (pepMEHT?

A. OtHocutenbHyto. b. A6comotnyto. B. CrepeocnenupuyHocTs.

HpCIGMJleOCWlb pemenuﬁ npoeeponie, conocmaeue ux ¢ omeemamul.
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IIPOBEPHTE BAIIIY 3HAHUSI (CAMOKOHTPOJIb YCBOEHHMSI TEMbI)

3aoanue 1. B naboparopun BeLACTUIN (PEPMEHT JU30IUM U ONPEISIUIN €r0 aKTUBHOCTD MIPH
pa3nu4uHbIX 3HaYeHUsx pH cpensl. YcraHoBWIM, 4TO ()ePMEHTATUBHAS AKTUBHOCTD JIM30I[MMA MaK-
cuMaibHa 1ipu pH 5,2 1 yMeHbIIaeTcs Kak Py CHUKEHUH, TaK U IIPU NOBBIILICHUH 3TOr0 3HAYEHUS
pH. KakoBa ocHOBHas npu4rHa JaHHOTO SABJICHUSA?

A. V3Menenue koHpopMaIu MOJIEKyYbl (hepMeHTa.

b. YTpara koMIuieMeHTapHOCTH aKTHBHOTO LIEHTPA U CyOCTpaTa.

B. U3menenune nonuszanuu GyHKIMOHAIBHBIX TPyl pepMeHTa.

I'. T'upponu3 menTUAHBIX CBsA3el hepmeHTa.

. YMmenbIieHue cBOOOHOM SHEPTHH PEaAKITHH.

3aoanue 2. DKCNIEpUMEHTANBHO JOKA3alld, YTO aKTHBHBIA IEHTP (hepMEHTA JHU30IHMMaA CO-
JEPKUT aMUHOKHUCIIOTHBIE OCTAaTKU TJyTaMHUHOBOW M aclaparuHOBOWM KHCIOT, HEOOXOIUMBIX IS
karanusa. Kakue rpynmsl B coctaBe cyocTpara (yHKIIMOHAIBHO BaXKHBI Il (hepMeHTa?

A. AMUHOTpYNIIBI. I'. AnkunibHbIC paUuKaIbl.

b. KapOokcHiibHBIC TPYTITIBL. . T'uaApOKCUIbHBIE TPYIIIBI.

B. Tuorpynmnsl.

3aoanue 3. Temneparypa 37 °C, pH 7,5 — ontumanibHble yCIOBUS JJIs ACHCTBUA JaKTaTIe-
ruaporenassl (JIJII'), katanusupyroriei npespaiieHue:

COOH COOH

| |

C=0 + HAJH-H* «— CHOH +HALY
| |

CHs CHs

[TupyBat Jlakrar

3.1. OOBsAcHUTE NPUYMHBI YMEHBUICHUS] aKTUBHOCTH (DepMEeHTa:
a) MpH MOBbIIIEHUHU TemnepaTypsl 10 60 °C;
0) npu xpanenun pepmenta B OydepHom pactsope ¢ pH 5,0;

3.2. PaccunTaiite yaenbHyI0 aKTUBHOCTH (pepmeHTa, ecinu 3a 5 ¢ 10 mr JI/II' BbI3bIBaeT mpe-
BpaiieHre 80 MKMOJIb MUPYBAaTa; 3alUIINTE PA3MEPHOCTh 3TON BEJIUYUHBI.

3.3. ITo u3MeHeHHIO KOHICHTPAIUU KAKUX BCIICCTB MOKHO OIMPCACIINTL aAKTUBHOCTDb JII[F‘7

OTBeThI K pelIeHn 0 3aJaHN I

/Jlna camonpoeepku ucxo0no2o ypoensa 3HaAHUIL:

1—T;210-A;2-T,];3-A,5,B, JI;4—-A, b, B, );

31— ®AJ[;3.2—HA/L";41—B;42—B.

Jlna camocmoamenvhou pabomut.

12(1-T;2-B;3-A;4-D).

1.4. Ilpu noBbimieHnH Temneparypsl 10 75 °C ckopocTh (pepMEeHTATUBHOMN peakIui CHUXKAeT-
csl, TaK KaK BCJE/ICTBUE ACHATYPALlMU KOJIMUYECTBO aKTUBHBIX MOJIEKYJ (PEPMEHTA YMEHBIIACTCS.

Ot pH 3aBucsr:

— MOHM3AIMsI AMUHOKHCIOTHBIX OCTaTKOB, BKJIFOUEHHBIX B KaTallu3;

— MOHU3aIMs cyOcTpaTa;

— KoH(popManus (epMeHTa U ero aKTUBHOTO LIEHTpA.

2.1.1. Jluraza, nupyBaTKkapOOKcHIa3a.

2.1.2. JInaza, pymaparruaparasa.

4. MexxayHaponubsle enuHUNbL: 1,33 Mkkatan/mr QepmeHTa; CTaHAApTHbIE €AWHUIBL
80 MKkMOJIb/MUH/MT (epMEHTA.

5—Bb.
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JIABOPATOPHAS PABOTA (60 MUHYT)

PaGora 1. U3yyeHue BJIMSIHUA PA3JUYHBIX (PAKTOPOB HA CKOPOCTH (epMEHTATHBHBIX
peakuuii.

1.1. Onpeoenenue akmusnocmu amunasvl CIIOHbL U €€ MEPMOIAOUTLHOCHIU.

OnHUM U3 XapakTepHBIX CBOWCTB (PEPMEHTOB SIBISETCS TEPMOIAOMIBHOCTD, T. €. YyBCTBU-
TEJIBHOCTh (PepMEHTa K TemIepaType, IpU KOTOPOW MpoTekaeT ¢epMeHTaTuBHas peakuus. [lns
OonpIIMHCTBA (DEPMEHTOB TeMIlepaTypHbIii onTuMyM Habmonaercs npu 38—40 °C. depmeHTHI TpU
HarpeBanuu cBaiiie 70 °C, kak NpaBUiIo, yTpauuBalOT CBOMCTBA OMOIOTMUYECKHUX KAaTalIu3aTOPOB.

I'uaponns kpaxmaia 1moj JEHCTBHEM O-aMHJIa3bl CIIOHBI MIPOMCXOIUT JI0 CTAaJIHH 00pa3oBa-
HUs JeKcTpuHOB. HepaciuersieHHbIH Kpaxmall ¢ MOJOM JaeT cuHee OKpamuBaHue. JleKCTpUHBI,
B 3aBUCUMOCTH OT pa3Mepa, JaroT C HOA0M Pa3U4YHOE OKpAIIUBAHHUE: aMUIIOIEKCTPUHBI — (uoJe-
TOBOE, IPUTPOJIEKCTPUHBI — KPacHO-0ypoe, MalibTo3a — xkelToe. KoHeuHble MpoayKThl THAPOIIN3A
KpaxMaya — MaJlbT03a M TI0K03a — MMEIOT CBOOOIHBIE allbJACTHIHBIC TPYIIIBI U MOTYT OBITH 00-
Hapy»XeHbl peakuuen Tpommepa.

O peiicTBuM (epMeHTa CYAST 110 YMEHBIICHUIO KOJMYECTBA CyOCTpaTa WM MOSBICHHUIO TPO-
JTYKTOB PEaKIUH.

X00 pabompr. Cnrony npeBapuTeNbHO pa3BoaaT Boaol B 10 pa3. B uncryro npoOupky oTiiu-
BalOT HEOOJBIIOE KOJIMYECTBO Pa3BEICHHON CIIOHBI (2—3 MII) ¥ KUIISATAT €€ B TEYCHHE 5 MUH, 11OCIIe
yero oxyuaxzaatoT. B 3 npoOupku HanusatoT 1o 10 xanens 1 % pactBopa kpaxmana. B 1-t0 npobup-
Ky no0aBistoT 10 kamenb HEKUIIAYEHOU CIIOHBI, pa3BeneHHoi B 10 pa3, Bo 2-t0 — 10 kanens mpo-
KHITSIYCHHOW CITIOHBI, B 3-10 — 10 Karmens BOJbI B KadecTBE KOHTpoJsL. Bee mpoOupku momeraror
B TepmocTat npu Temnepatype 38 °C na 10 mus. [locne 3Toro ¢ coepkuMbIM MPOOUPOK TPOBOAST
KAaueCTBEHHbIE PEAKIIMM Ha KpaXMaJl U MPOJIYKThI €ro PACUICIICHUS.

Peakuyusa na kpaxman. K 5 xamisiM uccieyeMoro pacTBopa npuiIMBalOT | Kamio pacTBopa
Hona B oauae kanus (peaktus Jlroross). B mpucyTcTBun Kpaxmaia MnosiBiisieTcsi CHHEE OKpallliBaHUE.

Peakuua na znwko3sy (peakyus Tpommepa). K 5 xannsam nccnenyeMon )KUIKOCTH IIPUIUBa-
ot 5 kamenb 10 % pactBopa NaOH u 3 karumm 1 % pactBopa cynbdara mean. OCTOpOKHO KHUIISTSAT
1 MMH 10 IOSIBIIEHHS KPACHOTO OKPAIIMBAHUS, KOTOPOE YKa3bIBa€T HAa HAJTMUYUE TIIFOKO3BI.

Pe3ynbTathl onbiTa 3aMUIINTE B BUIE€ TaOIUIIBL:

Ne npodupkn Peakuus ¢ peakrusom Jloroas Peakuus Tpommepa

1 (Hexuns4eHas CIIOHA)

2 (IpOKUITTYEHHAS CITFOHA)

3 (Hz0)

BriBOa:

1.2. Bauanue pH cpeodvt na akmugnocmo pepmennos.

Jliis pa3HbIX (epMEHTOB CylIecTBYeT cBOM ontumyM pH, mpu koTtopom ¢depMeHT Hambosee
aktuBeH. Hanpumep, s nencuna ontumym pH — 1,5-2.5, ans aprunassr — 9,5. Onpeznenure orn-
TUMYM pH a5 amuIIassl CIIOHBI IO CIEIYIOIIeH METOIHKE.

X00 pabomw. Cmiony mnpenBapuTenbHO pa3BogiaT Bojgoi B 10 pas. bepyr 3 mpobupku
U B KOXAYI0 HAIMBAIOT Mo 2 mi OydepHOro pactBopa ¢ paznuuHbM 3HadeHueMm pH: 6,0; 6.8; 8.0.
3arem npunusaroT 1o 1 mi 1 % pactBopa kpaxmana u o 1 Mi pa3BeneHHOU ciroHbl. [lepemernn-
BaIOT COJEPKUMOE MPoOUpOK U nomeniaoT B TepmoctaT mpu 38 °C Ha 10 muH. 3aTem Bo Bce mpo-
Oupku n00aBiA0T Mo 1 Kamie pacTBopa 1oja, MepeMelInBaoT, Ha0I0JAI0T OKPACKY U OTMEYAIOT
pH, mpu koTOpOM ammIIaza AeMCcTByeT HauboIee aKTUBHO.
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Pe3y.]IBTaTBI OIIbITA 3aIIMIINTC B BUJC Ta6J'II/ILU>IZ

pH cpenbi 6,0 6,8 8,0
Peakuus ¢ peaktuBom Jlroross

BriBOa:

1.3. Bauanue akmugeamopoe u uncudumopos Ha AKMUEHOCHIb AMUTIA3bL C/TIOHDL.

Xo00 pabompl. B Tpu npoOHpKU HAIMBAIOT 1O 1 MJI CITFOHBI, pa3BeaeHHou B 10 pa3. B neppyro
npoOUpKy 100aBISIOT 2 Karuid BOJbl, BO Bropyto — 2 kamm 1 % pactBopa NaCl, B tperbio —
2 ka1 % pactBopa CuSOs. Ilocne aToro Bo Bce mpoOupku 106aBisA0T 1o 5 kanenb 1 % pac-
TBOpa KpaxMaja M OCTaBJISIOT UX [P KOMHATHOM TeMIepaType Ha 2 MUH. 3aTeM BO BCE IIPOOUPKU
nobasistoT o 1 kamme pactBopa Jlrorons, nepeMemuBaroT, HAOIIOJAIOT OKPACKy U ONPEAENsIoT,
B KaKoOM MpoOUpKe eHCTBYET aKTUBATOP UM UHTUOUTOD.

Pesynbrar:

Homep npooupkn 1 (H20) 2 (NaCl) 3 (CuSQ,)
Peakuus ¢ peaktuBoM
JIrorons

BriBOa:

Padora 2. CnenuuguvHocTs (pepMeHTOB

B oTnmune oT HEOpraHMYECKUX KaTaln3aTopoB, (hepMeHTh! 001a/1al0T ciennGUIHOCTHIO (a0-
COJIFOTHOM, OTHOCUTENIbHOM, cTepeocneu(puIHOCThI0). DTO CBOMCTBO OMpEAeseTcsl YHUKAIbHBIM
CTPOEHHEM aKTHBHOIO IEHTpa Kaxjaoro ¢epmenrta. Ompeaenute TUN CHEUU(PUUHOCTH aMHUIIA3bI
CJIIOHBI IO CJEYIOIIEH METOIHKE.

X00 pabomuwi. ]I nccieoBaHus CHeUU(DUUHOCTH aMuUiIa3bl OepyT CIIOHY, Pa3BelEHHYIO
B 10 pa3, u HanmuBatoT 1o 1 Mut B 2 mpoOUpKH.

B 1-t0 npobupky nob6asnstor 1 mut 1 % pactBopa kpaxmana, Bo 2-t0 — 1 mu 1 % pactBopa
caxaposbl. O0e mpoOupku nomemaroT Ha 10 MuHyT B TepMocTaT npu 38 °C, mociie 4ero npoBOISIT
peakuuio denuHra A1 0OHapYKEHUS TITIOKO3bI.

Peakuyua @enunza: x 15 KamisM UCCIeyeMOT0 pacTBOpa MpUOAaBUTh paBHBI 00BEM peak-
TuBa DenuHra u JA0BECTU N0 KureHUs. [Ipy MonoxXuTenbHOW peakiMy Ha TIIH0K03Yy HadtogaeTcs
KpacHO€ OKpallliBaHue, KOTOPOE JaeT 3aKUCh ME/H.

Pesynbrar:

Ne npoOoupkn DepMeHT CyoOcTpar Peakuus ®enunra
1

2

BriBoOa:

IHoanuce npenojgaBares:
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3AHSTHE 5
PEI'YJIAAOUA JEUCTBUA PEPMEHTOB.
KOJUMYECTBEHHOE OIIPEJAEJIEHUE AKTUBHOCTH ®EPMEHTOB

AKTYaJIbHOCTh TeMbl. 3HaHWE MEXaHHU3MOB, MTOCPEACTBOM KOTOPBIX KIIETKU U IENBIE Opra-
HU3MBI KOOPJIUHUPYIOT M PETYJIUPYIOT BECh HAOOP METaOOIMUYECKUX IMPOLECCOB, BAXKHBI IMPU HC-
CJICTIOBAHMSIX B Pa3HBIX 00JIACTSX OMOMEIMIIMHCKHUX HayK. M3 Bcex (hakTOpOB, OT KOTOPHIX 3aBUCUT
olpejielicHue aKTUBHOCTH ()epMEHTa — KOHIleHTpanus (epMeHTa U cyocTpara, Temieparypa, pH
Y IPUCYTCTBHE PETYJIATOPOB, HAMOOIBIINN KIMHHYECKAN UHTEPEC MPEICTABISIOT JIBA TOCIEIHIX.

AKTHBAaTOpbl ¥ MHTHOUTOPHI BIUAIOT HAa aKTUBHOCTh ()ePMEHTA, CIIOCOOCTBYS (hopMHUpOBa-
HUIO WIH OJIOKHPOBAHUIO €r0 aKTUBHOTO IEeHTpa. OHU MOTYT B3aUMOJICHCTBOBATh C AJUIOCTEPUYC-
CKHM IICHTPOM H, TEM CaMbIM, MEHATh (PEPMEHTATUBHYIO aKTHBHOCTh. Hepenko MHTHOUTOPBI —
MPOJIYKTHl MPOMEKYTOUHBIX WU KOHEUYHBIX PEAKIUH KaKOTO-TH00 OMOXMMHUYECKOro MpoIecca.
Hekotopbie mpUpOHbIE MM CHHTCTUYECKHUE BEIIECTBA OKA3bIBAKOT W30MPATEIbHOC MHTHOHUPYIO-
mee JelicTBre Ha (PepMEHTHI M UCTIONB3YIOTCS B Ka4eCTBE JIGKAPCTBEHHBIX BEMIECTB. B OobIImx
7103aX MOI00HBIC BEIIECTBA MOTYT OKa3aThCs SIAMH.

BoJIBIIMHCTBO JIEKAPCTBEHHBIX MPEMAPaToOB OKA3hIBACT CBOE JCHCTBUE, BIIHSS HA COOTBETCTBY-
onme pepMEHTaTUBHBIC peakiui. MHOrHe TaKue Mpenaparhl CXOAHbBI ¢ IPUPOAHBIME CyOcTpaTa-
MU U TIOTOMY MOTYT JCHCTBOBAaTh KaK KOHKYPCHTHBIC HMHTHOUTOPHI (epMEHTOB. UTOOBI MOHSATH
MHOTHE MPOIECChl, KOTOPbIC CYHIECTBEHHBI JJIsi (PAapMAKOJOTHH W TOKCHKOJOTHH, HEOOXOIUMO
MMETh YeTKOE TPE/ICTABIICHNE O MEXaHH3MaX WHTHOUPOBaHUS (DEPMEHTOB.

Leanb 3aHATHS. HAy4YUTCS WCIOJB30BATh 3HAHHMS O MEXAHM3Max PETYJISAIUU aKTHBHOCTU
(EepMEHTOB B TIOCIEAYIONIEM H3yUYCHUN KIMHHUYSCKUX TUCIUIUIMH IS YCBOSHUS TPUHIUIIOB JTHa-
THOCTUKH 3a00JICBaHUI U KOHTPOJIS 32 3(P(EKTUBHOCTHIO JICUCHHUS, a TAKKE JIJIs IOHUMaHUS MeXa-
HU3MOB JICHCTBUS JIEKAPCTBCHHBIX MPETIAPATOB, PETYIIHPYIOIIUX aKTUBHOCTD (DEPMEHTOB.

TpeGoBanusi K MCXOAHOMY YPOBHIO 3HAHWii. /{151 MONMHOTrO yCBOEHHS TeMbl HEOOXOIUMO
MTOBTOPUTH H3:

*  obwel xumuu.

— OCHOBHBIC TIOJIOKEHUS TCOPHH KaTalln3a;

" OUOOPeAHUYECKOU XUMULL:

— TPUMEPHI PA3INYHBIX THITOB XUMHYECKUX PEAKIIN;

— KOH(OpMAIIMOHHBIE MTPEBPAIICHHS OEITKOB.

3ATAHUS IS CAMOITPOBEPKH UCXO/JHOT'O YPOBHS 3HAHUM

3aoanue 1. VI3BeCTHO, UTO CKOPOCTh B3aMMOJEHCTBUS BenlecTB A U B yBennuwmniace B Tpu
pa3a nocne nob6asneHus BemectBa K. B kauecTBe KOHEUHBIX MPOJIYKTOB OOHApYKUBAeTCs Bellle-
ctBo ABK. fIBnsercs nu Bemectso K xaranusatopom?

3aoanue 2. Ilpy nHTEHCUBHON MBbIIIEYHON paboTe B CKEIETHON MyCKyJaType HaKariiBaeTcs
MOJIOYHAsI KMCJI0Ta, 00pa3yromiasics B peakltu:

HAJIHH" + CHsz — C — COOH <> CHz — CH — COOH + HA /"

O OH

K xakoMy Ty OTHOCHUTCS IPUBEACHHAS peaKkus?
A. OKHCIIUTENIbHO-BOCCTAHOBUTEIbHAS PEAKIIUS.
b. Peakuusa rugponusa.

B. Peaknus cunresa.

I'. Peakuus smekrposunsa.
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3aoanue 3. BemectBa A u B B3aumozelictByroT no cxeme A + B <> AB. Ilpu 3aganHo# KoH-
nentpauuu A u B yepe3 30 MUHYT yCTaHaBIMBAETCS NMOJABUKHOE PABHOBECHE, T. €. CKOPOCTH IIPsi-
MOIi ¥ 00paTHOM peaky ypaBHUBAIOTCS. Kakyro U3 IpUBEIEHHBIX XapaKTEPUCTUK PEaKIMU U3Me-
HUT BHECCHME KaTainu3aropa’?

A. CKOpOCTb TOJBKO NPSAMOI peakLuu.

b. Koncranty paBHOBecus.

B. CkopocTb TOIBKO 00paTHOM peakiuy.

I'. BpeMmst HacTymuIeHHS paBHOBECHS.

J1. KOHLIEHTpauuo NpoIyKTOB PEAKLIMH.

Hpa6uﬂbHOCn’Ib peweﬂuﬁ npoeeponie, conocmasue ux ¢ omeemamul.

Bonpocs! 1J1s1 00cyK1eHus:

1. Mexanusm ¢epMEHTATUBHOTO KaTanuza. Teopusi MpoOMEeKyTOUHBIX (hepMEHT-CyOCTpaTHBIX
KOMILIEKCOB, THIIBI CBSI3€H.

2. IlpencraBienne o0 akTMBHOM ILIeHTpe (hepMeHTa, ero opranuzanus. Teopuu, oOBICHSIIO-
e padboty aktuBHOTO TeHTpa (3. umep, /1. Komuienn).

3. Oco0eHHOCTH CTPOEHUS AITIOCTEPUUECKUX (PEPMEHTOB, AJTUIOCTEPUUYECKUH ICHTP.

4. MexaHU3MBbl PETYJSIHH CKOPOCTH (PEPMEHTATUBHBIX MPOIECCOB: PETYIISIIHS KOINIECTBA
(dbepMeHTOB (CUHTE3, pacmaj), akTUBHOCTU (PEpMEHTOB, H3MEHEHHE KOJIMYecTBa CyOCTpaTa, Hallu-
gyre n30(hepMeHTOB, 0ObeMHEHNE (PEPMEHTOB B MONMH(EPMEHTHBIE KOMIUIEKCHI, KOMIAPTMEHTAIIH-
3a1us MPOLIECCOB.

5. Perynsanus aktuBHOCTH (DEPMEHTOB: KOBAJIEHTHAs MOAU(UKAIMS, aKTUBATOPbI U UHIMOU-
TOpHI (MMpuMepsl). Buasl nHrHOMpoBanus (HeoOpaTuMoe U 00paTUMOE, U30CTEPHUECKOE M aNIOCTe-
PHYECKOE), XapaKTEPUCTHKA, TPHMEPHI.

6. M3odepmenTtsl. [IpumMepsl, Onosioruveckas pos.

7. MemuIuHCKHE acTIeKThl YH3UMOJIOTHH.

JIMTEPATYPA JUIA ITIOAT'OTOBKHA

Ocnosnasn
1. Buonocuueckas xumus / B. K. Kyxra [u np.]. Mocksa : bunom, Munck : Acap, 2008. C. 58-60,
68-86.
2. buonoeuueckas xumus / A. JI. TaranoBuu [u ap.]. Murck : Beim. mk., 2013. C. 55-62, 68-75.
3. KoHCIIeKT JIeKInii.
Jononnumenshnasn
1. Jlenunooicep, A. OcnoBel buoxumun / A. Jlennnmpkep. Mocksa : Mup, 1985. C. 226-241.
2. buoxumus gaenoseka / P. Mappwu [u ap.]. Mocksa : Mup, 1993.

3AJAHMS JJISI CAMOCTOSITEJABHOM PABOTHI

3aoanue 1. Ilonyuyute npencraBieHne 0 MexaHu3Max (pepMeHTaTUBHOrO Karainuza. Obparure
BHUMaHME Ha TO, 4TO:

a) B aKTHUBHBII LHECHTP BXOOAT paarKaJIbl aMUHOKHCIIOT PA3JIMYHBIX YUYACTKOB ITOJUIICIITUIHO-
IO OCTOBA;

0) aKTUBHBIH IIEHTP COCTABJISIET OTHOCUTEIFHO HEOOJBIYIO YacTh 00beMa pepMEeHTa;

B) aKTUBHBIH LIEHTp pacroiaraercs B yriyOieHnu GpepMenTa.

1.1. YckopeHnue peakuu B IPUCYTCTBHM (pepMEHTa MPOUCXOIUT 3a cueT o0pa3oBaHUs Ipo-
MEXYTOUHOTO (pepMeHT-CyOCcTpaTHOro KoMIuliekca. Kakue cBs3u cTaOMiIM3UpyIOT 3TOT KOMIUIEKC?

A. HUoHHsble.

b. Bogoponusie.

B. Ilentunnsie.

I'. N-rnmuko3usbIe.

J. CnoxxHOdUpHBIE.
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1.2. Meronom MK-criekTpockonuu u3y4aiau MPUPOIY CBA3EH MEXAy CyOCTpaTOM M CBSI3bIBA-
IOLIMM Y4aCTKOM aKTHBHOI'O LieHTpa (epMmeHTa. B dyem 3akirouaercs B3ammojeiictBue (epmeHra
u cyocrpara o /. Konutenay?

A. N3MeHseTcs ToJIbKO KOH(OpMAaIsl aKTUBHOTO LIEHTpa (epMeHTa.

b. B Monekyne ¢gepmeHTa M3MeHseTcs KOH(OpMamus auIOCTepPUYECKOro IEHTpa MOJ JIeH-
CTBHEM cyOcTpara.

B. Ilpu oOpa3oBanuu pepMeHT-CyOCTpaTHOTO KOMILUIEKCa B (pepMEeHTE U cyOcTpare OJnHAKO-
BO U3MEHSETCS HANPSHKEHUE XUMUYECKUX CBA3CH.

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

3adanue 2. YcBoiite, 4To AeiicTBUE (PEPMEHTOB MOXHO MOJIHOCTHIO WJIM YACTHYHO TOJIaBUTH
(MHrHOMpPOBaTH) ONpPEACICHHBIMA XUMHUECKUMHE BellecTBaMu (MHTuOuTopamu). [laiite xapakrepu-
CTUKY OCHOBHBIM THUITAaM HHTHOHUTOPOB.

2.1. IIpu uccienoBaHUM BIUSHUS CAMITAIATOB HA aKTUBHOCTH (DEPMEHTA TIIyTaMaTIerHJIPO-
TCHa3bl YCTAHOBJIEHO, YTO C YyBEJIMUYCHHEM KOHIIGHTpaunuu cyOctpara (riyramara) ot 1,5 10
8 MMOJIb cTeneHb MHTMOMPOBAaHUS HE M3MEHSIETCS. YIaluB MHTHOUTOP, aKTUBHOCTH (pepMeHTa
MOJKHO BOCCTaHOBUTh. ONPEICIINTEe TUII HHTHOUPOBAHHUS:

A. HeobOparumoe.

b. O6parumMoe KOHKYpPEHTHOE.

B. OGpaTtumoe HEKOHKYPEHTHOE.

I'. UTHrubupoBaHue 1o NPUHIIKAITY «OOPATHOH CBSI3UY.

2.2. st me4eHusT HEKOTOPBIX HMH(EKIIMOHHBIX 3a00JIeBaHWM, BBI3BIBACMBIX OaKTECPHUSIMHU,
MIPUMEHSIIOTCS CyIb(GaHUIAMUIHBIE Tpenaparhl, OJIOKUPYIOIIME CHUHTE3 (POIHEBONW KHCIOTHI —
(dakropa pocra 6akTepuii. BeiOeprure MexaHU3M IeHCTBUS CyIb(haHUITAMHIIHBIX IPEIIapaTOB:

A. SIBnsitorces hepMeHTaMU.

b. Y4acTByIOT B OKHCIUTEIIBHO-BOCCTAHOBUTENBHBIX MPOLIECCAX.

B. SBnsroTcs amiocTepuyecKuMU HHTHOUTOpaMH.

I'. KoakypupyroT ¢ nm-aMUHOOEH30MHONW KHCIIOTOM 3a MECTO CBS3bIBAHUS C AKTHBHBIM IICH-
TpoM (hepMeHTa, CHHTE3UPYIOUIETO (POTUEBYIO KUCIOTY.

J1. UHrnbupyrot BcacbiBaHUE (POTUEBOM KUCIOTHI.

3aoanue 3. YCBOWTE OCHOBHBIE CIIOCOOBI PErYISILIMN KaTaTUTUYECKONH aKTUBHOCTH (hepMeH-
TOB U TIOHSITUE «U30(EPMEHTHI.

3.1. B KIMHMKY AOCTaBWJIM TMallMEHTa C HPUCTYHNOM OpOHXHANbHOM acTMbl. Y OOJBHOIO
BCJIE/ICTBUE JpIXaTesnbHOro anuaos3a (pH kpoBu 7,2) cHM)KeHAa aKTUBHOCTH ()EPMEHTOB IJIa3MBI.
VYKakuTe OCHOBHYIO IPUUMHY MHAKTUBALUHU (PEPMEHTOB I1JIa3Mbl KPOBU:

A. VI3MeHeHue cTerneHn HOHU3aluu MOJIEKYN (PepMEHTOB.

b. Heobpatumas neHaTypanus.

B. Pa3psIB nenTuaHbIX CBA3EH.

I'. I3MeHeHne KOHLIEHTpaIuK (pepMEHTOB.

J1. Penpeccust cunTe3a (hepMeHTOB.

3.2. [Ipu obcnenoBaHuu OOJIBLHOTO YCTAHOBJICHO IMOBBIIIEHUE B KPOBHU aKTHBHOCTU H30(ep-
MEHTOB KpeatnHkuHazsl MM 1 MB. Ykaxute ux oO1iye cBOHCTBA:

A. TepMonaOUILHOCTD.

b. UyBCTBUTEIIBHOCTD K Pa3IMIHBIM HHTHOUTOPAM.

B. Dnekxrpodopernyeckast moIBUKHOCTb.

I'. MonekynsipHast Mmacca.

J. Karanus o1HOH U TOM e peaklMH.
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3.3. K kakomy Kj1accy OTHOCHTCS ATOT pepMeHT (cM. 3.2)?
A. OKcHIOpEyKTa3hbl.

b. Tpaucdepa3ssi.

B. JInazsl.

I'. T'mpponaser.

. N3omepa3sbl.

E. JIurassl.

Hpa6uﬂbHOCn’Ib peweﬂuﬁ npoeeponie, conocmasue ux ¢ omeemdamul.

ITPOBEPHTE BAIIIM 3HAHUS (CAMOKOHTPOJIb YCBOEHMS TEMBI)

3adanue 1. bonbHoii C. ociie npuema BHYTpb 20 MJI METaHOJIa B TSHKEJIOM COCTOSTHUU JIOCTAB-
JIEH B KJIIMHUKY, TJI€ €My BBEJIM BHYTPUBEHHO 3TUJIOBBIM CIIUPT B KOJMUYECTBE, KOTOPOE y 370POBOrO
YeJI0BeKa BbI3bIBACT MHTOKCUKALMIO. OOBSICHUTE, TIOYEMY TaKO€ JIeYeHHE OKas3bIBaeTcsa 3(PQeKTHB-
HBIM, YUUTBIBasA, YTO BBICOKAsi TOKCUYHOCTh METaHOJa 00YCIIOBJIEHA JEMCTBUEM MIPOAYKTA €ro MeTa-
6om3ma — Gopmanbaeruaa, 0opa3yrouerocs B eYeH! Mo JeHCTBUEM aTKOTOJIbAECTHIPOr€Ha3bI:

A. DTaHOI — KOHKYPHUPYIOLIUI cyOCcTpaT JUIsl alIKOr0J1bAETUAPOTreHa3bI.

b. DraHon BbI3bIBaET JeHATYpalUiO epMeHTa.

B. Bcenencrue usmenenus pH cpenpl.

I'. [TpoucXOaUT YaCTUYHBIN MPOTEOIN3 MOJIEKYIbI (hepMeHTa.

J1. DtaHon cBA3bIBaET (hOpMaIbACTU.

3aoanue 2. Ilpu nedeHnn OMyxoJeil MOYETOIOBOM CUCTEMBI B KJIMHUKE IPUMEHSETCS Mperna-
patr MeToTpeKcaT, OOpaTHUMbIN KOHKYPEHTHBI HHTHOUTOP TUTHAPOQOIATPEIyKTa3hl, KaTaTH3UpPYy-
olel cuHTe3 TeTparuApodoanueBoil KucioTel. Ha B3auMoOIEHCTBUU C KAKUM KOMIIOHEHTOM OCHO-
BaH MEXaHU3M JIEUCTBUS ATOTO Ipenapara?

A. AnogepmMeHTOM.

b. AKTUBHBIM IIEHTPOM (PepMEHTA.

B. Annocrepudeckum eHTpoM hepMeHTa.

I'. ITpocTeTnyeckoii rpynmnou.

J. Cy6cTpatom.

3aoanue 3. Kpome H u yriiekuciioro rasa, CBsi3pIBaHHE KUCIOPOa FEMOTTIOOMHOM PEryJin-
pyetcst 2,3-6ucocdormuiiepatoM, KOTOPHIA MPUCOECTUHSETCS K OENKy B Yy4acTKax, MPOCTpaH-
CTBEHHO yJlaJeHHbIX OT rema. Kak Ha3bpIBaeTcs Takoi BUJ peryisiiuu?

A. Perynsiuys no npUHIUIY OOpaTHOM CBSI3H.

b. YactuuHblit TpOTEOIM3 MOJIEKYJIBI (PEpMEHTA.

B. Ilpucoeaunenue uiam oTLIEINIEHHE OelKa-peryisaropa.

I'. IlpucoeamHenne WK OTIICTUICHHE HU3KOMOJIEKYIIIpHOTO 3 PexTopa (MOAYIATOPA).

J1. ®ocdoprnpoBaHre MOJIECKYIHI.

3aoanue 4. B xnerkax E. coli cuHTe3 mMUpUMHIMHOBBIX HYKJIEOTHIOB OCYIIECTBISETCS IO
cxeme merabonuueckoro mytu: CO2 + NHz + 2AT® — P1 — P2 —» YT® — LTO. Ilpu yBenuue-
HUM B KieTKe KoHUeHTpauuu [[T® cuHTe3 mupuMHUIMHOBBIX HYKJICOTHAOB Mpekpamaercs. Kakou
BU/JI PETYJISALUU ONUCAH?

A. AnnocTepuyeckasi peryssius.

b. YacTuuHbIN TPOTEOIU3.

B. ®ochopunupoBanue Mosiekynbl GepMeHTa.

I'. Ilpucoenunenue OeIKOB HHTUOUTOPOB.

. Otmernsienrne 6eIKOB HHTHOUTOPOB.
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3aoanue 5. B nHKyO0allMOHHYIO Cpefy, COAEpIKalIyl0 CyOCTpaThl alaHuH, acmapraT M Kpea-
THH, BHECIU (DEPMEHTHI: aJJaHMHAMUHOTpaHcdepasy, acnapraTaMMHOTpaHc(epa3y U KpeaTHHKHUHA-
3y. Kakue oOmime npusHaku XapakTepHbl s 3TUX (GepMEHTOB?

A. ®epMeHTBI KaTaU3UPYIOT OJIHY U TY 7K€ PEAKLHUIO.

b. ®epMeHThI KaTanU3UPYIOT OJUH TUII PEAKLIUN.

B. SIBnsroTcs nzopepMeHTHBIMU (hOpMaMH.

I'. OcyiecTBisIIOT nepeady HEPBHBIX UMITYJIbCOB.

J1. ObnanaroT rpymnmnoBoi cuenu@UIHOCTBIO.

OTBeTHI K pelieHUI0 3aJaHUil

Jlna camonpoeepku ucxo0Ho2o ypoeHsa 3HAHUIL.
l1—mner.2—A.3—T.

Jlna camocmoamenwvhou pabomut.
11—A,b;12—B.21—B;22—T1.31—A;32—A,J1;33—5b.

JIABOPATOPHAS PABOTA (60 MUHYT)

PaGora 1. OnpenesieHne aAKTUBHOCTH (.-aMHJIA3bI CJIIOHBI.

Ilpunyun memooa. Meto OCHOBAH Ha ONPEIEICHUM HAMMEHBIIErO KOJIMYECTBA aAMMJIA3bI
(mpu MakCHUMallbHOM Pa3BEICHHUH CIIIOHBI), TOJTHOCTHIO PACHICIUIAIONIETO BECh JOOABICHHBINH Kpax-
MaJl. AMHUIIa3Hasi akTUBHOCTB CIIFOHBI BbIpaxaercs: konmuectBoM 0,1 % pacTtBopa kpaxmaiia B MUILIH-
JUTpax, KoTopoe pacuieruigercs | mir Hepa3BenaeHHou citoHbl pu 38 °C B Teuenue 30 muH. B HOpMe
aMuIIa3Has aKTMBHOCTH CJIIOHBI paBHA 160-320. AMuIasHas aKTHBHOCTH 0003HauaeTcs «A 38°/30'».
DTOT METO1 UIMPOKO UCIIONIBb3YETCs AJIsl OTpEeAeSICHUs] aMIIIa3HOW aKTUBHOCTH KPOBU M MOYH.

X00 pabomui. B 6 mpobupok HamuBaroT 10 1 M1 BOABI U B 1-10 U3 HUX 100aBisIOT 1 M pas-
BeneHHol B 10 pa3 citonbl. CofepkuMoe 3Toi MpoOUpPKHU MepeMEIINBAIOT, HECKOJIBKO pa3 BTATUBAs
M BBIITyCKast )KUAKOCTh U3 NHUreTku. Habuparor B mumneTky 1 MiI cMecH U MepeHoCsT ee BO 2-10 Ipo-
6upky. CozxepxuMoe 3TOH MPOOMPKU MEpeMEIInBaOT U 1 MJI cMecH MEepeHOCAT B 3-10 MPOOUPKY
U T. 1. 10 6-i mpoOupku. 13 6-it mpoOupku oTOuparoT 1 M1 cMecH U BBUIMBAIOT. Bo Bce mpoOupku
no6asisttor 1o 2 mia 0,1 % pacTBopa Kpaxmala, epeMelBaiT, BCTPAXHUBas NpOOUPKHU, U TOMella-
10T B Tepmoctat npu 38 °C Ha 30 muH. [locne nnkyOaruu B npoOupku 1o0asistoT no 1 kame 0,1 %
pacTBopa #oma u mepeMemmBaroT. [Ipu peakiuu ¢ HOIOM JKHIKOCTh B MPOOMPKAX OKpaIIHBAETCS
B JKEJITBIN, po30BBIN U (hroseToBbIi 1BeTa. OTMEYaIOT MOCIEIHIO MPOOUPKY C JKEJITONH OKpacKoil,
rJie TUAPOIIN3 Kpaxmalia MpoIell OJTHOCThIO, U JIETal0T pacyer.

Pesyabrar:

I'mapoau3 kpaxmasa B IpUCYTCTBUU GepPMEHTOB CJIIOHBI MPU PA3IUYHOM ee pa3BeieHUH

Pa3Benenue cJIIOHBI

1:20 | 1:40 | 1:80 | 1:160 | 1:320 | 1:640
IIpoOupku
1-1 2-51 3-s1 4-5 5-11 6-51
Oxkpacka pacTBopa
¢ flogoM
BriBogsl

Ilpumep pacuema. OTMETHUB NPOOUPKY, TNI€ TUIPOIU3 KpaxMaia MpoIIes MOJTHOCTHIO MPH
HaWMEHBIIIEM KOJIMYecTBe (pepMeHTa (JKeTash OKpacka pacTBOpa), MO KOJIMYECTBY HEpa3BEACHHOM
CIIIOHBI B JAHHOM MPOOHMPKE PAaCCUMTHIBAIOT aMUJIa3HYI0 aKTUBHOCTH CIIIOHBI MO CIEAYIOUIeH Mpo-
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nopuun: A mi cmonsl pacuienuan 2 ma 0,1 % pactBopa kpaxmana; 1 MiI CIIOHBI pacIEnil X MII
0,1 % pactBOopa Kpaxmana, rie 4 — KOJMYECTBO Hepa3BeJeHHOH ciroHbl. Hampumep: xenras
OKpacka MmosiBHjach B 4-if mpobupke, rie ciona Obiia passenena B 160 pa3z; 1/160 mi cironsl pac-
menunu 2 ma 0,1 % pactBopa kpaxmana; 1 mi HepasBeneHHOH ciaroHbl pacuienui X mi 0,1 % pac-
TBOpa KpaxmaJia:

Xx=2"1160/1=320wmx 0,1 % pacTBopa kpaxmaa.

CrenoBartensHO, aMunasHas aktuBHOCTh A 38%/30 papma 320.
Pacuer:

BriBOa:

Padora 2. KosimuecTBeHHOe onipee/ieHNe AaAKTUBHOCTH aMMJIa3bl (IMACTa3bl) MOYM.

Meton OCHOBaH Ha ONpENENCHUM BPEMEHH, HEOOXOJUMOIo Ul IOJIHOTO pPAaCIIEIUICHUs
Kpaxmajla B NPUCYTCTBUU | MJI MOYM. AKTHUBHOCTb aMHJIa3bl BBIPAXAKOT KOJIMYECTBOM €IMHMIL
B 1 M1 moun. B Hopme oHa coctaBmsier 1-2 EJI.

Moua 310pOBbIX JIt0Jiei 001a/1aeT HU3KOM aMIIIa3HOM aKTUBHOCTBIO 110 CPABHEHUIO C aMUJIa-
301 citoHbl. OnpeesieHle aKTUBHOCTH O-aMMJIa3bl B MOYE U CHIBOPOTKE KPOBU LIMPOKO UCHOJIB3Y-
eTCsl B KJIIMHUKE MPU JTUArHOCTUKE 3a00JIEBaHUI MOKEITY0UHOM xene3bl. B 1-e cyTku 3a0oseBa-
HUS aMWJIa3Has aKTUBHOCTh YBEJIMYMBAETCS B MOYE U CHIBOPOTKE KPOBHM B JECSTKH pa3, a 3aTeM
IIOCTENIEHHO BO3BpallaeTcst K HopMme. [Ipu noueuHoil He10CTaTOUHOCTH aMuia3a B MOYE OTCYTCTBYET.

B nerckoMm Bo3pacte yBenMUE€HHE aKTUBHOCTH aMuUIIa3bl HAOJIIOAAETCsS MPHU SMHUIEMHUYECKOM
MapOTUTE, YTO YKA3bIBAET HA OJJHOBPEMEHHOE MTOPAKEHUE MOJHKETYI0OUHOM JKeJIe3bl BUPYCOM Mapo-
TUTa. Bupyc rpunna takke nopaxaer NOKEITYA0YHYIO KeENe3y, HO PEXKE.

Xo0 pabomwi. Ha cyxoe mpeaMeTHOE CTEKJIO KalalT B pa3HBIX MECTaxX MO OJHOM Karuie
0,1 % pactBoOpa #ona B Hoaunae kanus (Bcero 8—10 xanens). B npo6upky Baocsr 2 miu 0,1 % pac-
TBOpa Kpaxmana, 1 mi 0,85 % pactBopa xjopuga HaTpus U TOMEMIAIOT MTPOOUPKY B TEPMOCTAT TIPH
temneparype 37 °C Ha 2 muH. Uepe3 2 MuH 1006aBistoT B Hee 0,5 MIJI MOYH, IEPEMEIINBAIOT U OT-
MEYaroT BpeMsl Hauaja peaklMy. 3aTeM Kax/ple 2—3 MUH CTEKJISIHHON Malo4YKOM MEepEeHOCST KaIllio
CMeCU U3 MPOOUPKHU Ha MPEIMETHOE CTEKJIO B Kallll0 pacTBOpa Hoja M Tak MPOJOJKAIOT 0 TeX
1op, MOKa OKpacka Kalulk Hoja He NEepecTaHeT W3MEHSTHCS, T. €. OCTaHeTcs kenToil. OTMmeuaroT

BpEMA p€aKIu B MUH. AKTHUBHOCTH aMHJIa3bI MOYH PpaCCUYUTBIBAIOT 110 (I)OpMyJ'Ie:
XEII =15/ (0,5 T),

rac XEL[ — aKTMBHOCTh aMHJIa3bl B 1 M MOYH; 15 — BpemMm1, HeO6XOI[I/IMOC JJI TTIOJIHOT'O pacCHICII-
JICHUA MI' KpaxmaJia, MUH; 0,5 — KOJIMYECTBO MOYH, B3ATOC B pCAKIIUOHHYIO CMECH, MII; T— BpEMs
pCaKknuuu, MUH.

Pesyabrar: Twmun. =

Pacuert: Xen. =

BriBOI:

IHoanuces npenogaBares:
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3AHSATHE 6
KOJIVIOKBUYM 110 TEMAM «XUMMUS BEJIKOB», «PEPMEHTDbI»

Bonpoch! U151 NOATOTOBKHU K KOJLUIOKBUYMY:

1. Kimaccudukanus u Gu3HKO-XUMHUECKHE CBOMCTBA aMHUHOKHCIOT (00Imme u crenuduye-
ckue). Ponb B cTpykTypHOI opranu3anuu Oenka. [I[puMeHeHne aMHHOKHUCIIOT KaK JIGKAPCTBEHHBIX
[pernapaToB.

2. llepBu4Hasi U BTOPUYHAS CTPYKTYPHI OEKOBOW MOJIeKyJ bl CBsI3U, CTAOMIN3UPYIOIINE UX.
Oco0eHHOCTH CTPOCHHUS MENTUTHON CBS3U U UX POJib B (POPMHUPOBAHUH MPOCTPAHCTBEHHOM CTPYK-
TypsbI Oenka (noctynarel [lonunra-Kopu). Buasl BTOpUYHON CTPYKTYPBHI.

3. IlonsTre 0 HaABTOPUYHOI cTpykType Oenka. CTpyKTypHbIe U (PYHKIIMOHAIbHBIE TOMEHBI.
[Tpuunabl GOPMHUPOBAHUS TPETUYHON CTPYKTYPBI OEITKOBOW MOJIEKYJIBI.

4. Tperuunas crpykrypa Oenka. Cuibl, CTaOMIM3UPYIOIIUE TPETUUYHYIO CTPYKTYypy. KoH-
(dbopmanoHHbIe U3MEHEHUS IPU (PYHKIIMOHUPOBaHUU OenkoB. [leHaTypanus O6enka u GpakTopsl, ee
BbI3bIBatonIye. Vcrnonp30BaHue SIBJICHUS IeHATYpallii B MEIULIMHCKON MPAKTUKE.

5. UerBepTHuHas CTpyKTypa O0enkoB. [IpenmMyinecTBa CymecTBOBaHUS OCITKOB C YETBEPTHY-
HOI cTpykTypoil. KoonepatuBHble U3MeHEHUS KOH(POpPMAIUU MOJUNENTHAHBIX Ienel npu QpyHK-
[IUOHUPOBAHUH OEJIKOB C YETBEPTHYHOW CTPYKTYpOH Ha mpuMmepe remoriioonHa. CpaBHUTEIbHBIC
0COOEHHOCTH CTPOCHHUA U (YHKIMI reMOorio0uHa U MUOTJIO0MHA.

6. OcHOBBI (DYHKITMOHHPOBAHUS OCITKOB.

7. PacTBOpUMOCTB OEJIKOB.

— Tlouemy Genku pacTBOpsitOTCs B Bojie? DakTOphl yCTOWYMBOCTH OCIIKOB B PacTBOPE.

— BpricanuBanue u ocaxxaeHue 0eakoB. MexaHu3M U MPAKTUYECKOE UCIIOJIb30BAHHUE.

— Jlenaryparus Oenka, IeHaTypupyromue (pakTopsl, HCIIOJIb30BaHUE B METUIIMHE.

8. I'maponu3 6enka. Tumnsl ruapoau3a, pojib B opranusMe. [IpakTuueckoe CHoab30BaHuUE.

9. MeTo/ibI BBIIEIEHUS 1 OYUCTKHU OEJKOB.

— DrTanbl UCCIEeI0BaHMs CTPYKTYpHI OenKa.

— MeTtoap! 0OYHCTKH O€TIKa OT HU3KOMOJIEKYJISIPHBIX TIPUMECEH.

— IIpuHUUMDOBI pa3/ieneHus 1 OUUCTKU OEJIKOB METO/IaMHU XpoMaTorpapuu:

a) pacrpeaeuTeNbHOM;
0) HOHOOOMEHHOM;

B) appuHHOI;

I') TeJb-XpoMarorpaduen.

— VYaprpauentpudyruponanue. [Ipunnun meroaa.

— Dnektpodopes. [IpuHuun MeToaa, mpakTHUYecKoe MpUMeHeHHe. DIeKTpodope3 B MOTUaK-
punaMuHOM reine. M3oanexkrpodokycupoBanue.

— Hcnonw3oBaHue BecTepH-OJ0T aHanM3a A UAeHTU(UKAMK O0eakoB. OCHOBHBIE ITarlbl,
npakTH4Yeckoe mpuMeHeHue. [IoHATHe «MOTEeKYISIPHBINA 30H .

10. MeToasl uccleIOBaHUS aMHUHOKHCIIOTHOTO cOCTaBa (MOHOOOMEHHass Xpomarorpadusi)
Y aMUHOKHCIIOTHOM TocieioBaTeibHOCTH OenkoB U nientuaoB (Conmxkep, IamaH, AkabopH, ceKkBe-
HaTop DamaHa—bora).

11. Cnoxnbie 6enku. CTpoeHue, kiaccudukais, Onosornueckas pojiab KaKa0ro Kiacca.

12. Kakue (pyHKIUH BBIIOJIHSIOT B OpraHu3Me O€lIKH U NenTUIbI?

13. depmeHnTHI, KIaccUpUKamsi. YMETh Ha3BaTh Kiacc (epMeHTa M TMOPSAKOBBI HOMEp
KJlacca Ha OCHOBaHHMHM MPUBEJCHHON peaKIiH.

14. CgoiictBa pepmeHToB. TepmMoaaOuabHOCTh, crienuuuHOCTh, BiusHue pH U KoHLIEHTpa-
IIUU cyOCTpaTa Ha akTUBHOCTH (epMeHTa. [loHATHE 0 KMHETHKE (hepMEHTaTUBHBIX peakuuil. Kon-
cTaHTa Muxasnnca v IPUHIUIIBI €€ OTIPE/ICICHUS.

15. AxTuBHOCTH (pepMeHTa, EAMHULIBI U3MEPEHUS AKTUBHOCTH.

16. AKTHBHBIN IIEHTP U €TO CTPOCHUE.
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17. KodepmeHTsl, KIaccu(puKaus 1 pob.

18. MexaHu3MBbI PETyJIAIHN aKTUBHOCTH ()ePMEHTOB, oOpaTuMas 1 HeoOpaTuMas peryJssius,
M30CTEpUYECKast U aJUIOCTepUUECKast PEryIIsLus, KOBaJCHTHAs MOAUDUKAIIS CTPYKTYPBI (pepMEHTA.

19. MexaHu3Msbl peryisiuu KoaudecTBa pepmeHTa B Kiietke (cxema JIbBoBa—Kako6a—MoHO).

20. Nzodepmentsl. [Tpumepsl, Oronoruyeckast poib.

21. TIpumepsbl UCTIONB30BaHUS (PEPMEHTOB U UX PETYISTOPOB B MEIULIMHCKOMN MPAKTHKE.

Bomnpocsl U1l MOATOTOBKH K KOJUIOKBUYMY Jisl cTyaeHToB MOUNY:

1. AMuHOKHUCIIOTHI U HX Kinaccuukanus. OOuue cBoiicTBa. POpMyNbl NPOTEUHOI€HHBIX
AMHHOKUCIIOT.

2. Ilentuapl, ux crpoenue. Knaccudukanus u Ouonornyeckas posib nentuion. [Ipasuia
Hanucanus nenTu0B (OeIKOB), MX HA3BAHHS U ONPEICIICHUS 3apsa.

3. benku Kak KJ1acc OpraHMYecKuX coeAMHEeHHH, ux ¢pynkuuu. Knaccuduxanus 6e1KoB.

4. KonuuecTBeHHOE onpejienieHne Oesika B OMOJIOTMYECKUX KUAKOCTSX.

5. Ilentuanas cBsA3b U ee cBoiicTBa (noctynarsl [lonunra-Kopn).

6. I'maponu3 Oenka. 3HaUSHHUE peaKIUil THAPOJIN3a UL OpraHu3Ma ¥ MPaKTUIECKOE UCTIONb-
30BaHME OEJKOBBIX TMAPOIU3ATOB B MEJUIIMHCKOM MTpaKTHKeE.

7. BropuuHasi, HAABTOpHYHAs, TPETUYHAsI, YETBEPTUYHAS CTPYKTYPHI OCIKOBOW MOJIEKYIIbI
(moHsITHE, Pa3HOBUIHOCTH U CBSA3U, CTAOMIIM3UPYIOIINE CTPYKTYPY).

8. Kondopmarnmonnsie n3MeHEHUs pU PYHKIMOHUPOBAHUH OelKOB. B3aumogeiictBue Oern-
KOB C JIMTaH/IaMHU.

9. lenarypauusi. OOpatuMocTh AeHATypanud. MeXaHH3Mbl JCUCTBUS JCHATYPHUPYIOUIHX
(hakTOpOB.

10. Obmme (puU3NKO-XMMHUYECKHE CBOMCTBA OENKOB (BS3KOCTh PAacTBOPOB, HE3HAUMTEIbHAS
1 dysust, onTuueckas aKTUBHOCTb, OABUKHOCTD B JIEKTPUUECKOM M0JI€e, norjorieHue Y O-nydei,
pPacTBOPUMOCTD B BOJIE).

11. dakropsl ycTOHUMBOCTH OEIKOBBIX PAacTBOPOB (3apsn Oeika, ruaparHas 000J04YKa, MO-
JeKyJsipHas Macca, popma Mosekyssl). M3031eKTpudeckoe COCTOsSTHHE.

12. Meronpl pa3zeneHUss U OYMUCTKM OEJNKOB: BbIcalMBaHUe, xpomarorpadus (addunHnas,
refnp-xpomarorpagus), snexkrpodopes (ma Oymare, B ITAAI), nuanu3, BecTepH-OJIOT aHaIU3.
[TpuHIUIIBL

13. CnoxxHble OenKH, UX KiIacCH(PUKAIUs, CTPOCHUE U OUOJIOTHYECKAsT POJIb.

14. depmeHTHI Kak OEJIKOBbIE KaTallu3aTOPHI.

15. CoBpemenHasi kiaccuukanuss ¥ HOMEHKJIaTypa (epMEHTOB (CHCTEMHOE H pabouee
Ha3Banue). [lludp pepmenrta. OOmias xapakTepuCTUKA KIACCOB.

16. Crtpoenne ¢epmentoB. KodepmeHTsl, X KiaccHpUKaMsg U poib B Karanmuse. biok-
cxemel HAJI", HAJI®", ®AJT u ®MH.

17. Mexanusm ¢epMeHTaTUBHOrO Karanusza. KuHeTuka (epMeHTaTHUBHBIX peakuuil. 3aBu-
CHUMOCTbh CKOPOCTH (DepMEHTATUBHBIX PEaKLUUil OT KOHIEHTpauuu cyoctpara, pH, temmeparypsl
(MonexynsipHBIA MexaHMu3M, rpaduueckas 3aBucumocts). Koncranta Muxasmuca (Km), ucnosnb3o-
BaHue Km 17151 MpOrHO3MpOBaHUs MPOTEKAHHUS OMOXMMHUYECKHX PEAKIUil.

18. CnemmduunocTs neiictBus pepmeHToB. THITHI criennpUIHOCTH.

19. EauHuIBI aKTUBHOCTH (DEPMEHTOB.

20. AxTuBHBIH TIeHTp (epMeHTa, ero cTpoeHne. Teopuu, oOBSICHSONME PaboTy aKTUBHOTO
nentpa (3. Gumep, . Komutenn).

21. OCcoOEHHOCTH CTPOCHUS AIUIOCTEPHUUECKUX (pepMeHTOB, aiutocTepudeckuid 1eHTp. [1oHs-
THE O KJIIOYEBBIX (pepMeHTaX.

22. MexaHn3MBI PETYJISIMNA CKOPOCTH (DEPMEHTATHBHBIX MPOIECCOB: PETYISAINS KOJINIECTBA
(bepMeHTOB (CHHTE3, pacmaj), akTUBHOCTH (PEPMEHTOB, M3MEHEHHE KOJIMYECTBA CyOCTpaTa, HaIN4ne
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n30(epMEHTOB, 00bEAMHEHUE (PEPMEHTOB B NOJIH(PEPMEHTHBIE KOMIUIEKCHI, KOMIIapTMEHTAIN3ALINS
MIPOIIECCOB.

23. Perynsuus akTHBHOCTH (DEpMEHTOB: KOBAJIEHTHAsI MOAU(DUKAINSA, aKTUBATOPHl U MHIHOU-
TOpbI (IpuMepsl). Buasl nHrHOMpoBanus (00paTuMoe U HEOOPaTUMOE, H30CTEPUUECKOE M aJIOCTe-
PHYECKOE), XapaKTEPUCTHKA, IPHMEPHI.

24. N3odepmenTsl. [Ipumepsl, OMoorudyeckas podb.

25. MenunuHCKHe acleKThl YH3UMOooTuu. [Ipumeps! ncnonabp3oBanus (HEpMEHTOB U UX UHTH-
OUTOPOB IS TMATHOCTHKH M JICUCHHS 3a00JICBaHUH.



BBEJIEHME B METABOJIN3M.
BUOJIOTTMYECKOE OKHCJIEHHUE

3AHSITUE 7
BBEJIEHUE B METABOJIM3M. HEHTPAJIBLHBIE METABOJUYECKHE ITYTH
(OKHUCJIMTEJbHOE JJEKAPBOKCUJIMPOBAHUE IIBK,
JIMUMOHHOKUCJIBINA LUK KPEBCA).
U3YYEHUE ®YHKIIMOHUPOBAHUS LITK

AKTYaJIbHOCTb TeMbl. 3HaHHUE 3aKOHOMEPHOCTEH 1 0cOOeHHOCTEN MeTabosIn3Ma HE0O0X0AUMO
JUIsL TAJIbHEHIIero n3ydyeHus: oOMeHa yrieBoJ0B, JIMIHIOB U OCITKOB Ha YPOBHE KJIETKH U OPTaHU3-
Ma, JUI TIOHUMaHUs MEXaHU3MOB PEryJsALUU UX MeTaboJn3Ma U BO3MOKHOW KOPPEKLUU Hapyllle-
HUIl 0OOMeHa BemecTB. Y CBOMB 3HAYCHHE IIEHTPAJIBHBIX META0O0IMYECKHX MyTeH s Heprooodec-
IIEYECHUs] KJIETOK, MOKHO TOHATH IPUYMHBI TUIIOKCUYECKMX COCTOSHUM M UX CBSA3b C KIETOYHOMU
sHepreTuKoil. IlockoabKy HapyIleHHsl SHEPreTUUECKOT0 0OMEHa JIeXaT B OCHOBE [1aTOr€He3a MHO-
rux 3a0oyieBaHMM, 3HAHWE MEXaHNW3Ma (YHKIMOHUpOBaHMs 1uKiIa Kpebca mo3BoiauT Bpady mpoBe-
CTH TIPAaBWIIBHYIO KOPPEKIHIO METa0OJMUECKUX HApYHICHUH (KOKapOOKcHia3a, KOMIIOHEHTHI ajie-
HWJIOBOW CHCTEMbI, CYKIIUHAT U JIp.).

Heab 3aHATHA. TIOJYYUTh MPEACTABICHHE O METAa0OJIM3ME, aHAOOJNYECKUX U KaTaboynye-
CKUX METa0OIMYECKHUX MyTSAX, UX B3aUMOCBS3M Ha PA3IMYHBIX YPOBHAX; C(POPMUPOBATH MPEICTAB-
JeHne 00 OKUCIIUTEFHOM JIeKapOOKCHIIMPOBAHUH MHPOBHHOTPAIHONW KUCIOTHI U JIMMOHHOKHCIIOM
nukie Kpebca kak neHTpalbHBIX (00IIMX) METabOJINYEeCKUX MYTSAX, O 3HAYEHUU BOAOPOJ-AOHOP-
Hoii ¢pynkuuu LTK ams nanpHEHIINX OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIMI B IETH TKaHE-
BOT'O JIbIXaHMs, OHATh KaTabOIMYECKYI0 U aHaboanueckyro pyHkiuu 1ukina Kpeoca.

TpeGoBanuss K MCXOAHOMY YPOBHIO 3HAHWi. /{151 MONHOrO yCcBOEHHS] T€Mbl HEOOXOIUMO
MIOBTOPUTH W3!

= Ouonocuu:

— TOHATHUS «OOMEH BEILIECTBY, «ACCUMUIIALIUAY, «TUCCUMUIISILIASA» U CBSI3b MEKIY HUMU;

" 00wel Xumuu.

— TMOHSTHE «OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIUN», CIIOCOObI OKHCIIEHUS BEILECTB,
OCHOBBI OMO3HEPTE€TUKHU, TIOHATHS «MAKPOIPTHUECKasl CBSI3bY», «MaKpOIPry»;

" OUOOP2AHUYECKOU XUMUU:

— crpoenne AM®, AZI®, AT®, nupodocdara, TMKapOOHOBBIX, TPUKAPOOHOBBIX KHCIIOT,
0-KETOKHCIIOT, THIPOKCUKHUCIIOT;

" HOPMANbHOU U3UOIO2UU:

— TIOHSATUE «OCHOBHOI OOMEHY, SJHEpreTHyecKast pojib 0OMEHa BELIECTB;

" YUMOAo2UU:

— CTPYKTypa MUTOXOHJPHIA;

= OuOXUMUU:

— KJIACC OKCHIOPENYKTa3hl; JAErUAporeHasnl; crpoenue kodpepmentos ®MH, OAJl, HAI,
HAJI®"; peakiuu 1ekapOOKCHINPOBAHHUS.

3ATAHUS 1JIsI CAMOITPOBEPKH UCXO/JHOI'O YPOBHS 3HAHUI

3aoanue 1. K pactBopy ruJipOXMHOHA JOOABHIIA OKUCIUTENh, B PE3YJIbTATE YEro PACTBOP MO-
teMHen. KakoBa npuyurMHa U3MEHEHUs1 OKPAaCKHU TUAPOXUHOHA?

A. 'MIpOXMHOH MPUCOEINHHUI 2 3JIEKTPOHA.

b. 'napoxuHOH OKHCIUIICA.

B. I'nipoxuHoH pucoequHui 2 aToma BOA0po/Ia.

I'. I'uapoXmuHOH BOCCTaHOBUIICS.

J. I'mapoxuHOH oTAaN 2 aToMa BOJIOPOa.
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3aoanue 2. Ilpoananusupyite GopMysbl YKa3aHHBIX HUXKE COCIMHEHUIN U yKa)XHTe, K KaKo-

MYy KJIacCy BEIIECTB OHU OTHOCSITCSI:
A. JlukapOOHOBBIE KUCIIOTHI.
b. TpukapOOHOBBIC KHCIIOTHI.
B. MoHOkapOOHOBBIE KHCIIOTHI.

I'. o-KeTokucnorsl.
. 'uApOKCUKHUCIOTHI.

?OOH ?OOH ?OOH ?OOH
CH, C=0  CHOH CH,
| I I I COOH
CH, CH, CH, HO—C—COOH |
| I CH,
COOH CH,

I

COOH
2.1 2.2 23 2.4 25

3aoanue 3. K HanucaHHBIM HUXKE peakusM nonodepute pepMeHThl. YKaKHUTE KIIacc:

3.1. COOH COOH 3.2
| | = COOH CH;
| II (=0 =
CH CH
| 2 | CH3 COZ I!I
COOH COOH
33 TOOH TOOH
CH: ﬁH
CHOH ( CH
HO |
COOH COOH

HpLIGMJleOCmb peweﬂuﬁ npoeepbnie, conocmasue ux ¢ omeemdamu.

Bonpocs! qu1s1 06cyxaeHust:

1. Merabonu3m, MeTabOIMYECKHE ITyTH, PETYIATOPHBIE (KIFOUYEBbIE) (DEPMEHTHI.

2. Karabomu3m n aHa00JIM3M, pa3Indus U B3aUMOCBSI3b MEX Ty HIUMH.

3. Peaknuu nerujpupoBaHus KaK OCHOBHOM CIOCOO OKHCIIEHMs BellecTB B opraHusme. [lu-
pUAMH3aBUCUMBIE U (JIaBUH3aBUCUMBIE AeruaporeHasbl. Ponb BuramunoB PP u B2 B okuciaurens-
HO-BOCCTAaHOBHUTENIBHBIX peaknusx. Cxemarmdeckoe crpoenue kodepmenroB HAJLY, HAJDT,
OAJl, DMH.

4. AnenunoBas cucTeMa KJIETKH, €€ yJyacThe B dHepreTuyeckoM oomene. LlenTpanbHas posb
AT® B mporeccax, CBI3aHHBIX C 3aTparoit 3Hepruu. CrnocoOwl cuaTe3a ATd: cyOcTpaTHOe, OKHUC-
nuTenbHoe U poTocuHTeTHUecKoe (hochopunrposanue. [Tonarue o Makposprax.

5. OxucnutenpHoe nekapookcunupoanue [IBK. IlupyBaraernaporeHasHblii  KOMIUIEKC
(pepmeHTBI, KOPEPMEHTBHI, CXEMA).

6. ukn tpukapbonoBbix kuciaoT (IITK) kak meHTpanbHbli (00MIHi1) META0OOTHMYSCKUIN MyTh.
Jloxanmuzanus ¢pepmentoB LITK, cxema npouecca, pepmMeHTH, KOYEPMEHTHI.
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7. Jerunporenasubie peakuuu {TK kak ucTouHuk Bogopoaa Juisi CUCTEMbl TKAHEBOTO JbIXa-
Hus. JlekapOokcunupoBanue B nukie Kpebca kak mexanusMm oOpa3oBaHusi B kieTkax CO2 — Ko-
HEYHOT'O MPOYKTa KaTaboJIu3Ma COCTMHEHUN yriepoa.

8. ®ynkumu L[TK: uaTerpaTnBHAsI, KaTaboiuueckas, aHaOOIMYeCKas, SHEPreTHIECKasi, BOJIO-
poanoHopHasi. Perynsius. AHanmiepoTHYecKrue peakiiui.

JIMTEPATYPA JUIA ITIOAT'OTOBKHA

Ocnognasn
1. Buonoeuueckas xumus / B. K. Kyxra [u ap.]. Mocksa : bunom, Munck : Acap, 2008. C. 133-139,
177-182.
2. buonoeuueckas xumus / A. JI. TaranoBud [u ap.]. Munck : Beim. mik., 2013. C. 90-102.
3. KoHcriekT neKIuid.
Jlononnumenvuasn
1. Buoxumust uenoseka / P. Mappu [u ap.]. Mocksa : Mup, 1993.
2. Cmpatiep, JI. buoxumus / JI. Ctpaiiep. Mocksa : Mup, 1985. T. 2. C. 6-21, 49-68.

3ATAHUS JJISI CAMOCTOSITEJABHOM PABOTHI

Jl11a ycBOEHHUs MaTepuasa TeMbI clieyeT 0OpaTuTh BHUMaHUE Ha TO, YTO:

1. ITK mpencrarisier co00l KOHEYHBIH OOMIMIA IMyTh JJIsi OKUCJICHHUS IMPOIYKTOB pacraja
OENKOB, )KUPOB U YTIIEBOJIOB.

2. ITK ciay>XuT MCTOYHUKOM CTPOHMTEIBHBIX OJOKOB JJIsl MPOLECCOB OMOCcHHTE3a (TeM, aMHu-
HOKUCJIOTBI, TJIFOKO3a U T. [I.).

3. BoNbIIMHCTBO TOIUIMBHBIX MOJIEKYJ BCTYNAIOT B LUK B BUE aleTui-KoA.

4. B xone peakuuii UK ABAX]bI IPOUCXOIUT JEeKapOOKCUIMPOBAaHUE ¢ 00pPa30BaHUEM KO-
HeyHoro npoaykra — COx.

5. B pesynbrare ueThipex AETHMAPOTEHA3HBIX pPEaKUUid BOCCTAHABIMBAIOTCS TPU MOJEKYIIBI
HAI" u omna monekyna ®AJl. DT BOCCTAHOBIEHHBIE NEPEHOCYMKH OKHCIISIOTCS 3aT€M B IIEMH
NepeHoca JEKTPOHOB BHYTPEHHEH MeMOpaHbl MUTOXOHJIPHH.

6. ITK ¢pyHKIMOHUPYET TOIBKO B a3POOHBIX YCIOBHUSX, IIOCKOJIBKY pereHepaIis BOCCTAaHOB-
JICHHBIX KOPEPMEHTOB MPOUCXOAUT TOJIBKO MPH MEepEeHoce AIEeKTPOHOB Ha O».

7. IlepeHoc >JEKTPOHOB HAa KHCIIOPOJ COIPSDKEH C OAHOBpeMEHHBIM oOpazoBaHueM AT
(oxucnurensHoe (GocopunupoBanue). CKOpoCcTh LKKIA 3aBUCHUT, B MEPBYIO OUepe/b, OT IHEpre-
TUYECKOTO 3aps]ia KJIETKH.

3aoanue 1. Y >KCIIEpUMEHTAIbHBIX XUBOTHBIX HCCJIEIOBAIM BIUSHUE BUTAMHUHOB Ha CKO-
poctb LITK. ITpu oTcyTcTBUM Kakoro ButamuHa ckopocts peakiuii LITK ne nHapymanacs?

A. llnanoxoOanaMuH.

b. TnamuH.

B. [IanTOTE€HOBAs KHUCIOTA.

I'. Huxotnnamu.

. PubognaBus.

3aoanue 2. B xone peakumii nukina KpeGca mpoucxoauT BOCCTaHOBIEHHWE KO(DEPMEHTOB
4yeTeIpex Aeruaporenas. Ykaxure cyoctpatsl [LITK, mpuyacTHble K MOSIBICHHIO aTOMOB BOJIOPO/a
B COCTaBE COOTBETCTBYIOIIUX KOGEPMEHTOB:

A. Hurtpar.

b. a-Kerormyrapar.

B. ®ymapar.

I'. Manar.

J1. AkoHHTAT.

E. N3omuTpar.

XK. Cykuunar.
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3aoanue 3. Ilonbepute GepMEHTHI K COOTBETCTBYIOIIUM PEAKITHSIM:
1. Okcanoarnerat + anetun-KoA + H2O — nurpat + KoA-SH.

2. Uzonmtpar +tHAJI" — a-kerormyrapar + HAJITHH' + CO».

3. Cykmunuin-KoA + I'’/I® +H3PO4 < cykmunat + ['TD + KoA-SH.
4, dymapat + H20 «»> manar.

A. @ymaparruaparasa.

b. llutparcunrasa.

B. Cykunnnn-KoA-cunrerasa.

I'. U3oumtparaeruaporeHasa.

3aoanue 4. K xaxnomy GpepMeHTy oA0EpUTE COOTBETCTBYIOMINN KOPEPMEHT:

1. CykuuHataeruaporesasa. A. ©DMH.
2. HAJIH'H"-neruaporenasa. b. DA
3. ManaraeruaporeHasa. B. HAJT".
4. a-KerormyraparaeruaporeHa3Hblii KOMIUIEKC )epMEHTOB. I'. TIO®.

J1. KoA-SH.

E. JIunnoesas xuciora.

Hpa6uﬂbHOCWZb pemeHuﬁ npoeepobme, conocmasue ux ¢ omeemamu.

ITPOBEPHTE BAIIIW 3HAHUS (CAMOKOHTPOJIB YCBOEHUSA TEMBI)

3aoanue 1. B nukie TMMOHHOW KUCIOTHI J1s pacuierieHus auetwi-KoA ucnons3yrorces Bo-
ceMb (hepPMEHTOB:

1) muTparcuHTas3a; 2) akOHUTATTUApaTa3a; 3) U30LUUTPATACTUIPOreHas3a; 4) o-KeToriyTapar-
JETUPOTCHA3HBIA KOMIUIEKC; 5) cyKnuHmI-KoA-cuHTeTa3a; 6) CyKIMHATICTHPOTeHa3a; 7) pyma-
partruaparasa; §) MajnaTAeruaporeHasa.

1.1. Hanmmwure XUMHUYECKYIO PEaKIIUIO (CXema), KaTaTu3upyeMyr0 KaXIbIM U3 dTUX ()ePMEHTOB:

1.2. Kakoif kopepMeHT miIn KOHEepMEHTHI HEOOXOIUMBI IS PabOTBHI TPETHETO, YETBEPTOTO,
IIECTOT0 U BOCBMOTO (hepMEHTOB?

1.3. It kaxaoro u3 GepMEeHTOB YKaKUTE, K KAKOMY W3 MEPEUYHCICHHBIX HU)KE THIIOB TPH-
HQ/JISKUT KaTaJU3upyeMas UM peakuusi: KOHJIEHCAlus, AeTHIpaTalys, rupaTanus, 1eKapOoKcH-
JUPOBAHKE, OKUCIUTEIILHO-BOCCTAHOBUTENIbHAS peakiiys, cyocTpatHoe (ochopuanpoBaHue, U3o-
MepHu3aus.

1.4. Yxaxure, K KAKOMY KJIacCy OTHOCHTCS Kax bl U3 ¢pepmeHTOoB mukia Kpebca.
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3aoanue 2. Y 3KCTIEpUMEHTAIBHOTO )KUBOTHOTO HA ()OHE BHYTPUBEHHOTO BBEJICHUS TJIFOKO3bI
onpenenuian cHwkenne aktuBHocTH (epmentoB L[TK. Kakue coenuneHus sBsIOTCS HENOCpen-
CTBEHBIMH UX UHTUOUTOpAMH?

A.HAJI®HH'. B.HAJ" B.HAIHH'. T.AT®. [ AJ.

3adanue 3. byner 1 NpOUCXOAUTh HAKOIJICHUE OKCAloaleTara, €Ciii K 9KCTPaKTy, colepxKa-
memy cyocrparsl, pepmentsl 1 kodepmenThl LITK, nobaButs anetmin-KoA? O6bsacHuTe Bamn oTser.

3aoanue 4. B KMMHUKY TOCTaBWJIM MIOCTPAJABIINX BO BpPEMS 3EMJIETPSICEHUSI, HAXOAMBIINXCS
06e3 mumm 10 mueit. MccnemoBanms aktuBHOCTH (pepmentoB L[TK (muTparcuHTaszbl u anbda-
KETOTJIyTapaTIeruporeHas3bl) B JEHKOUUTapHOU (PpaKIy KPOBU MOKA3aIi PE3KOE CHUYKEHUE CKO-
poctu 3Toro npouecca. Kakue nociaenctus 3To UMeET JJ1sl opranuzma’?

A. OGe3BOKHBaHUE.

b. Camxenue ypoHsi ATO.

B. CHukeHue ypoBHsI INIFOKO3bI B KPOBHU.

I'. O6pa3zoBanue GOIBIIOTO KOJIUYECTBA SHJOTEHHON BOJBI.

3aoanue 5. B obpazoBannn anetmin-KoA u3 nupyBara y4acTByeT MyiIbTH()EPMEHTHBIA KOM-
uiekc. Beibepute kodepMeHThI, He0OX0UMBIE U PA0OTHI 3TOTO KOMILIEKCA:

A. ®MH, HS-KoA, TII®, HAL".

B. ®MH, HS-KoA, TII®, HAT", JIK.

B. ®MH, HS-KoA, TII®, HAJI®".

[. ®AJT, HS-KoA, TII®, HAT", JIK.

. ®AJI, HS-KoA, TII®, HAT".

OTBeTHI K pelIeHUuI0 3aJaHuil

Jlna camonpoeepku ucxo0Ho2o0 ypoeHsa 3HaHUIL:

1—Bb 121 —A;22—T,;23— ;24 — b; 25 — B. 3.1 — neruaporenasa, l;
3.2 — nmekapbokcunasa, 1V; 3.3 — geruaparasa, |V.

Jlna camocmoamenvhoul padomet:

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

JIABOPATOPHAS PABOTA (60 MUHYT)

Padora 1. U3yuenne pynkunonupoBanusi LITK no yosuim anernin-KoA.

Ilpunyun memooa. Ilepsoiit otan L{TK — peakius konaencamnuu anetun-KoA c¢ okcanoarie-
TaTOM, KOTOpasi OCYIIECTBIsIETCS MUTpaTCHHTa30i. OOpa3oBaBIIasics TUMOHHAS KUCIOTa TOJBEp-
raeTcsi MPEBpAIICHUIO B IMKIIE TPUKAPOOHOBBIX KHCIOT, a ocBoOomuBmuiics KoA-SH moxHO
OTIpeIeNUTh, UCTIONB3Ys peakThB DonuHa (MosBIseTCS cUHee okparnuBaHue). Eciu 61okupoBaTh
LTK mamonoBoit kucnoroi, To anetmi-KoA e ucnonb3yercst u KoA-SH ne obpaszyercs. s pa-
OOTBI UCIIOJIb3YeM TOTOBBIN TOMOTEHAT MEYSHHU.

Cxema mOCTaHOBKH ONBITA:

Coaepxumoe NpooMpox KonTpoas (mn) OmnpIT (M)
®docdarusriii 0yhep pH=7,4 2,0 2,0
P-p antetun-KoA 0,5 0,5
P-p okcanoanerara 0,5 0,5
P-p ManoHOBOW KHCIIOTHI 1,0 -
DU3NOTOTHIECKHHA P-P — 1,0
T'omoreHar neyeHu 0,5 0,5
WnkyOarnms 10 MUHYT IpH KOMHATHOW TeMIIEpaType
PeakTup ®ommnHa A 0,5 0,5
Peaktus @onuna b 0,5 0,5
PesyabTaT (OKpacka pacTBopoB):
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BeiBOa:

Pa6ora 2. Uzyuyenue pynxkuunonupoBanus LITK nmo odOpaszoBannio yriexkucsoro rasa.

Ilpunyun memooa. lpu oxucnennn anetuin-KoA B L[TK oOpasyercs yriiekuciblii ras, Ko-
TOPBII CBA3BIBAECTCS TUIPOKCHUIOM KaJbIUsS U ONpeesieTcs Ipu J00aBIeHUN CEPHOM KUCIOTHI IO
BBIJICJICHHUIO ITy3bIPHKOB Ta3a.

Cxema MoCTaHOBKH OIBITA:

Coaep:xumMoe mpooupoK KonTtpoJs (M) OnpIT (M)
docdarnsiii 6ydhep pH=7.4 2,0 2,0
P-p anermii-KoA 0,5 0,5
P-p okcanoarierara 0,5 0,5
P-p MaJIoHOBO KUCITOTHI 1,0 —
WNukybannoHHbII pacTBOp — 1,0
P-p Ca(OH). 1,0 1,0
T"'oMmoreHar rneyeHu 0,5 0,5

Wuky6anus 10 MUHYT Ipy KOMHATHOH TeMIepaType

0,1H p-p cepHOH KHCIOTHI 1,0 1,0
Pe3yabrTaT (BblaejIeHHE YIJIEKMCJIOT0 ra3a):

BriBOa:

Pa6ora 3. U3yuyenue pynknuonnpoBanus L{TK no o6pazoBaHui0 BOCCTAHOBUTEIBHBIX
IKBHMBAJICHTOB.

ITpunyun memooa. Ilpu oxucnenun anetun-KoA B LITK obpazyercs 8 aromoB Bomopona,
KO-TOpBI€ OTIIEIUISIOTCS OT CyOCTpara Mpu y4yacTUU COOTBETCTBYIOIIMX JIETUporeHas. B kauectse
aKkIenTopa BoJOpoJa ucnoib3yercs 2,6-nquxiaopperonunnaopenon (2,6-AXDPU). Ecau mukn ¢yHk-
nUoOHUpYyeT, To 2,6-JIX DU BoccTanaBnuBaeTcss M1 00ECIBEUNBACTCS.

Cxema ocTaHOBKH OIBITA:

Coaepsxkumoe npooHpoK KonTpoas (M) OnsIT (M)
®docdarnsriii Oydep pH=7.,4 2,0 2,0
P-p anetnn-KoA — 0,5
P-p IIYK - 0,5
HuctunnupoBaHHas Boja 1,0 -
T'omorenar neueHu 1,0 1,0
0,001H p-p AXDPU 1,0 1,0
Wuky6anusa 15-20 MuUHYT Tpu KOMHATHON TeMIIepaType
PesyabTaT (OKpacka pacTBopoB):

BriBoOa:

IMoanuch, mpenoaaBarteJisi:
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3AHSATHE 8
BUOJIOI'MYECKOE OKHCJIEHHUE. OKUC/IMTEJIBHOE ®OCPOPUJIMPOBAHHUE.
IIYTHU YTUJIN3ALIUU KUCJIIOPOJA KJIETKAMM.
N3YYEHUE OKUCIUTEJBHOI'O ®OCPOPUJINPOBAHUAL.
OBHAPY/XEHUE OKCUJIOPEJAYKTA3

AKTYaJIbHOCTh TeMbl. 3HaHHE MPOIIeCcCa OKUCIICHUS BOJOPOJIa B MUTOXOHAPHUSIX C 00pa3o-
BAaHHEM DHJIOTCHHOMW BOJIbI, KOTOPBIM MPOTEKAET C BBIACICHHEM 3HAYUTEIHHOTO KOJIMYECTBA dHEP-
THH, 3a11acaeMOi B MaKpodprudeckux cBsizssx AT®D, HeoOX0auMo sl MOHUMAaHUS OCHOBHOTO TTYTH
YTHJIM3AIMK KUCIIOpO/ia B KJIETKE B HOPME M MATOJOTHUU. | UITOIHEPTeTUUECKHE COCTOSIHUS, BO3HU-
KaloIKe B pe3yIbTaTe HAPYIIEHUSI pabOThI IbIXaTEIBHOMN 1IENHU, HAPYIICHUS CONPSHKEHUS TbIXaHMS
u GochopuIupoBaHusi, HEJOCTATOYHOTO IMOCTYIUICHUS CyOCTpPaTOB OKHCIEHHS, JISKAT B OCHOBE
pPa3BUTHUS MHOTHX IATOJIOTMYECKUX COCTOsSHUU. JleueHne mocneaHux TpeOyeT 4eTKOro MpeiCcTaB-
JeHus: 00 OKUCIUTENBHOM (HOCHOPUIHPOBAHUH, O CIIOCO0AX €ro PEryNALNU, SHEPTeTUUECKON 1IeH-
HOCTH CyOCTpPAaTOB, IMOCTABJISIOIIMX aTOMBI BOJOPOJA B JBIXaTCIbHYIO IIemb. HEeKOTOphIe M3 HHX
(cyoctpatsl nukina Kpebca — muTpar, CyKIIMHAT) UCTIOIB3YIOTCS AJI KOPPEKIIUU METaO00IMUYeCKUX
HapyuieHuid. OKCUTreHa3HbIA MyTh YTUIU3AIMKN KUCIOPOJa UMEET BAaXXHOE 3HAUEHHE B IpoIleccax
00e3BpE)KMBAHUS B OPraHU3ME KCCHOOMOTHUKOB U TOKCHUYHBIX METa0O0JIUTOB.

Heab 3aHATHSA: TOJYYUTHh MPEACTABICHUE O MYTIX YTHWIM3ALUUUA KHCIOPOJa KIETKAMH;
0 JIOKQJIM3aluH, CTPOSHUH M (YHKIIMOHUPOBAHUN KOMIIOHEHTOB IBIXaTENbHOM LIETIH U L[ENU MHUK-
POCOMHOTO OKHCIICHUS, 00 OKUCIUTEIHLHOM (OCcHOPHINPOBAHNHN; YCBOUTH, YTO CONPSHKCHHUE JTbIXa-
HUA U GOCPOPUITHPOBAHUS CITY>KUT OCHOBOM HOPMAJILHOTO HEPrO00ECeUeHUs KIIETKU; HAYYUThCS
MIPUMEHATH 3TU 3HAHUS TPU MOCIIEAYIONIEM U3yUYeHUH KIETOYHOTO METaboIMu3Ma.

TpeGoBanus K MCXOAHOMY YPOBHIO 3HAHHWii. /{151 MONHOrO ycBOEHHS TeMbl HEOOXOIUMO
MTOBTOPUTH U3:

*  obwel xumuu.

— TIOHSTHUSl «OKUCTIEHUE» (KOKHCIUTEIBY), «BOCCTAHOBICHNUE» («BOCCTAHOBUTEIBY), «OKUC-
JTUTENbHO-BOCCTAHOBUTENBHBIE PEAKINHNY», «PEJOKC-TIOTEHIIHA», «MaKpPOIPTrudeckas CBSI3bY,
«MaKpOIPTHY;

" OUOOp2AHUYECKOU XUMUL.

— ctpoenue AT®, ee ponap Kak YHUBEPCATBLHOTO Makpoldpra; 6apOUTYpOBYIO KHCIOTY U €€
MIPOU3BO/IHBIE;

" yumonozuu.

— CTPOEHHE MUTOXOHJIPHAIIbHOI MeMOpaHbI;

" OuoXuUMUL.

— KJacC OKCHJIOPEOyKTa3bl, MUPUIUH- W (IIaBUH3aBUCHMBIC JI€THIPOTEHA3bl, CTPOCHHE
u pyukuuonuposanne HAJIY, ®MH, ®A/JT; BogopoytoHopHas (yukmums ukia Kpedea; cyberpa-
T LITK, moctapmnstoiue BOIOPOI B IbIXaTEIBHYIO IIETb.

3ATAHUS 1JIsI CAMOITPOBEPKH UCXOJHOI'O YPOBHS 3HAHUI

3aoanue 1. Kakue U3 NpuBEICHHBIX YTBEPKACHUN HE XapakTepu3yoT ATD?
A. IlyprHOBBIN HYKJIEOTHI.

b. YHuBepcanbHbII Makpodpr B KJIETKaX.

B. NUmeert nBe ryanuanHdocdaTHbie CBSI3U.

I'. Umeet nBe dpochoaHruapuaHblie CBA3H.

J. SABnsiercsa popmoit 3amacaHusi, XpaHEHUS U IEpeauld SHEPTUH B KJIeTKaXx.

3aoanue 2. Kakue u3 Hke nepeuncieHnbix cyocrpatos LITK He sBnsitoTcs toHOpamMu BOJIO-
pozaa JJisl AbIXaTeIbHOU 1enu?

A. CykuuHar. I'. dymapar.
b. LuTtpar. . Oxcanoarerar.
B. Uzouwmtpar. E. Cykuunun-KoA.
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3aoanue 3. Hanumure popmyny ATD, 0603HAYUB MaKpOIPTHUECKHUE CBS3H.

3aoanue 4. B nukine Kpebca npoTeKarT YeThIpe JerHAPOTeHa3HbIC PeaKIUu:
A. U3ouurtpar — o-KeToriryrapar.

b. a-Kerornyrapar — cykunHui-KoA.

B. Cykmunar — ¢ymapar.

I'. Manar — okcanoanerar.

4.1. YKkaxkuTe COOTBETCTBYIOIINN KaXXI0H peakiuu (pepMeHT.
4.2. YKaXHATE COOTBETCTBYIOIINI KaXKI0H eruaporeHase KohepMeHrT.

4.3. OTHecuTe KXyl IETUApPOreHasy K paspsay MUPUIMHOBBIX JMOO (HIIaBUHOBBIX JIETUI-
poreHas.

HpCIGZ/lJleOCmb pemeﬂuﬁ npoeepbnie, conocmasue ux ¢ omeemamul.

Bonpocs! pu1s1 06cyxneHust:

1. TkaHeBoe abIXaHHME — IPOLIECC OKUCIEHUS BOAOPOJAA CyOCTpaTOB B JbIXaTelIbHOH Ienu
¢ 00pa3oBaHKEM SHIOTEHHON BOBI B KileTKax. OTiinuus 00pa3oBaHUs BOJbI B IIPOLIECCE TKAHEBOTO
JBIXaHUS OT TAKOI'o K€ Mpoliecca in vitro.

2. CTtpoeHHe KOMIIOHEHTOB JBIXAaTEIbHOM 1T, KOMIUIEKCH (PepMEHTOB, KODEPMEHTHI, Me-
XaHU3M (PYHKIIMOHHPOBAHUS.

3. Cxema [npIXaTeTbHOM ULENH, IYHKTH (hochopuiupoBaHusi, MeXaHH3M (OPMHPOBAHUS
JIEKTPOXUMHUYECKOI 0 MOTEHIIHAA.

4. Mexauu3Mbl MUTOXOHApHAILHOrO cruTe3a AT®. H-AT®-cunrasza. ConpsikeHue Ipolec-
COB JbIXaHus U pochopuirpoBanus. XemuocMotuueckas Teopust Muruemia. Koagduuuent pocdo-
puimpoBanus (P/O) i pa3nuuHbIX CyOCTpaToB, MOCTABISIIOIINX BOAOPO/ B ABIXAaTENIBHYIO LIEMb.

5. Perynsmus paGoThl IbIXaTENbHOMN IETH U H*-AT®-cuHTa3bI.

6. IlpuunHBI pa3BUTHS TUIOIPHEPTETUYECKUX COCTOSHUH. Pa300ImeHne OKUCINUTENFHOTO
dbochopunupoBanus (MexaHU3M, pazoOmmTenu). UHrHOUTOpH TIepeHoca IEKTPOHOB U OKUCIIH-
TeIbHOTO (hochopumpoBaHus.

7. MuKpocoMallbHOE OKHCIIEHHUE, POJIb €TO B KIIETKE.

JIMTEPATYPA JUIA ITIOATOTOBKHU

Ocnosnasn
1. Buonoeuuecxas xumus / B. K. KyxTta [u ap.]. MockBa : bunom, Munck : Acap, 2008. C. 134-154.
2. buonoeuueckas xumus / A. J1. TaranoBud [u ap.]. Munck : Beim. mik., 2013. C. 76-89.
3. KoHCIIeKT JIeKIuii.

Jlononnumenvnasn
1. Buoxumust gyenosexa / P. Mappu [u ap.]. Mockea : Mup, 1993. T. 1. C. 111-139.

3AJTAHUS JJISI CAMOCTOSITEJABHOM PABOTHI

Jnist yCBOEHUSI TeMbI HEOOXOJJUMO YSICHUTD, UTO:

1. Oxucnenue BomOpoAa B LIENM TKAHEBOTO JBIXaHUS SBJSETCS OCHOBHBIM HCTOYHHKOM
9HEpruu A peakuuu cunreza ATO.

2. Ilpomecc oOpa3oBaHUs BOJABI B OpPraHW3ME W BHE €r0 COBEPIIACTCS C BBIACICHHEM
210-230 x/I>x/MOJIb SHEPTUH.

3. B opranmsme cuaTe3 H2O porcxoauT npy y4acTUy AbIXaTeIbHOH IeTH.

4. Yactp sHepruu 3toro npotecca (= 40 %) ucnonsiyercs A peakuuu cuate3a ATO.

5. Peaxmust okuciaeHHs BOAOPOIa CyOCTPAaTOB B JABIXaTENbHON LIEMTH B OpPraHU3Me COTpshKEHA
C MpOoIeCCoM OKUCIUTENBHOTO (hochopumupoBanus (cuare3 ATD u3z AJID u HaPOs).

134



6. Koappuument dhochopunuposanus (P/O) — 310 unciao moneit nornomeHHoro @y, xoro-
pble onutk Ha obOpazoBanue AT®, B pacuere Ha OMH aTOM KHCIOPOJa, UCIOIb30BAHHBIA B ITPO-
[[€CCe TKAHEBOT'O JIbIXaHUSI.

7. OKcureHa3HBIH IyTh YTWIM3AIMH KUCJIOPOJA OCYIIECTBISIETCS B MeMOpaHax 3HJOIUIA3-
MaTH4eCKOr0 PEeTUKYJIyMa M CIOCOOCTBYET BKIIIOUEHHUIO KHUCIOpoaa B cyocrpaT. Takum criocobom
POHUCXOAUT 00€3BpEeKMBAHNE MHOTUX TOKCHYHBIX BEIIECTB (MUKPOCOMAIILHOE OKUCIICHHE).

3aodanue 1. VI300pazute cxemy AbIXaTEIbHOMN LENU 1)1 CyOCTPaTOB MUPUIUH3ABUCUMBIX JIe-
ruAporeHas (Manar, 0-KeTorjryTapar, U30IuTpar). YKaxute kodhdumueHt GochopuaupoBanus.

3aoanue 2. V1300pa3ute cxemy AbIXaTeIbHOU LIENH I CyOCTpaToB, JETHAPUPYEMBIX C yda-
ctueM DAJl. Ykaxure kodpdunuent GocopunupoBanus. Ckoapko ATD Oyner cMHTE3UpPOBAHO
IIPU OKUCJIEHUH 5 MOJIb CyKLMHATA?

3aoanue 3. Kakoe (kakue) U3 IpHUBEIEHHBIX yTBepxkIeHui BepHo? [locrnemoBarenbHOCTH
PaCIOJIOKEHHUSI KOMIIOHEHTOB JIbIXaTEIbHOM e ONPEeAeIISIeTCs:

A. XuMHUeCKOH CTPYKTYpOU MepeHOCUYHKa JIEKTPOHOB.

b. BenmuunHO# penokc-moTeHIraia (Eo/).

B. Benu4nHoi IPOTOHHOTO 3JIEKTPOXMMHUYECKOro noTeruana (ApH™).

I'. SIBnsercsa npon3BOIBHOM.

3aoanue 4. Tlonbepute K KaXIOMy KOMIUIEKCY JBbIXaTEIbHOW IIEMU COOTBETCTBYOIIHIA
HeOENKOBBIM KOMITOHEHT:

1. HAIIH'H*: yOMXHUHOH OKCHIOPEAYKTas3a. A. DAL
2. YOUXUHOJI: IUTOXPOM C OKCHIOPEIYKTa3a. b. T'em.
3. CyKunMHaTAETuApOreHasa. B. ®MH.
4. IIuToOXpOMOKCH/Ia3a. . HAJ".
1. Tem, Cu?*.

3aoanue 5. Tlonbepure k HTUM ke (HepMEHTATUBHBIM KOMILIEKCaM (CM. 3a1aHue 4) COOTBET-
CTBYIOIIIME UHTUOUTOPHI:

A. llnanuner. . Amutan (6apOuTypoBasi KUCTIOTA).
b. CO. E. Porenosn.

B. H.S. K. Autumuimd A.

I'. A3upg Harpus. 3. ManoHnar.

HpLIGMJleOCmb peweﬂuﬁ npoeepbnie, conocmasue ux ¢ omeemdamu.

IIPOBEPBTE BAIIIY 3HAHUSI (CAMOKOHTPOJIb YCBOEHHMSI TEMbI)

3aoanue 1. Kakoe (kakue) W3 MPUBEACHHBIX YTBEPXKIECHUU, COTJIACHO XEMHOCMOTHYECKON
Teopuu Muruesnsa, HeBEpHO?

A. B nporecce (GpyHKIMOHUPOBAHUS JIbIXaTEIBHOM €N TPOMCXOAuT nepeHoc H' uepes
BHYTPEHHIOIO MEMOpaHy B MaTPUKC MUTOXOHIPUH.

b. DOueprus, Beiensatomasicsa npu tpascnopte 31ekTpoHoB I, I, IV koMIuiekcamu gpixarensHON
LIETIH, UCTIONB3YETCs Ha MepeKauuBaHue POTOHOB U3 MAaTPUKCA B MEKMEMOpPaHHOE IPOCTPAHCTBO.

B. B npouiecce TkaHeBOro AbIxaHHsl Ha BHYTPEHHEH MeMOpaHe MUTOXOHJPHUM dopMupyercs
IIPOTOHHBIN JIEKTPOXUMHUUECKHUN TOTEHIIUAIL.

I'. DHeprust 3ME€KTPOXMMHUYECKOIO IOTEHIMAla Ha BHYTPEHHEH MUTOXOHAPUAIBHON MeEM-
OpaHe UCTIOIB3YETCS I paboThl V KOMITIIEKCA.

J1. O6paTHbIi TOK MPOTOHOB U3 MEKMEMOPAHHOTO MPOCTPAHCTBA B MATPHUKC MO MPOTOHHBIM
kananaM H'-AT®-cunrassl conpoBoxaaercs cuarezoM ATO.

135



3aoanue 2. Kaxue u3 cleayomux yreepkaeauii xapakrepusytor H'-AT®-cunraszy?
A.V (dhepMeHTHBIN KOMIUIEKC Ha BHYTPEHHEH MEMOpaHe MUTOXOHIPHUH.

b. UHrubupyercst OJIMrOMUIITHOM.

B. meet npoTOHHBIE KaHAJIBI.

I'. Moxer nposiBisate AT®-a3Hyt0 akTUBHOCTb.

J. Ilepexoaut B paboyee COCTOSHUE MO BIMSHUEM JIBUXKYIIUXCS Yyepe3 Hee IPOTOHOB.
E. Uarubupyercst aTpakTHIO3UI0M.

3aoanue 3. Ilponiecc TKAHEBOTO IBIXaHUSI CTUMYIUPYETCS MPU JOOABICHUH K CYCIIEH3UH MHU-

TOXOHAPHIA:
A. AT®. b. AJI®. B.KCN. TI. bapourypatos. M. 2,4-Jluautpodenona.

3aoanue 4. IlpyurHaMy TUIIO3HEPIETUYECKUX COCTOSIHUI (HapylieHue cunre3a AT®) B Mu-

TOXOHJAPHUSAX MOTYT OBITh:
A. Henoctatok cyOCTpaToB TKaHEBOTO JbIXAHUS.
b. HenocraTok kucnopona.
B. U30bITOK BuTamMmuHoB PP u Bo.
I'. loGaBneHue Kk U30JUPOBAHHBIM JBIIIAIIMM MUTOXOHIPUSAM OJUTOMHIIMHA.
J1. Huskas konnentpanus AJI® B MmaTpukce MUTOXOHJIPHUH.
E. PazoOuienue ¢ yuactuem 2, 4-nuHuTpodeHona.

3adanue 5. B xIMHUKY TIOCTYIWIIA MAlMEHTKA C OTPABJIEHUEM CHOTBOPHBIMU IpernapaTaMmu —
IIPOU3BOIHBIMU 0apOUTYpOBOM KucnoThl. Kakue coeanHeHus: Hy)KHO BBECTH OOJIBHOM AJisi BoccTa-

HOBJICHUSI TKAHEBOTO JIBIXaHUS HA TIEPHO]T BEIBEJICHUS CHOTBOPHOTO MpernapaTa u3 opranuzma?
A. U3onutpar.
b. Aunn-KoA.
B. Manar.
I'. CykuuHar.

3aoanue 6. Ctynentsl B 1abopatopHoil pabote in VItro uccnenoBany aeiicTBie MaoHaTa Ha

psn pepmenToB nukia Kpedea. Hakorenne kakoro Metabonuta OoHM 0OHApYKUIHU?
A. Manar.
b. U3ouurpar.
B. CykuuHar.
I'. Cyxkuunun-KoA.
J. a-Kerormyrapar.

3aoanue 7. Ckoabko Moib AT® MOXKeT CUHTE3UpOBaThCS MPU OKUCIIEHUU 1 Moib cyOcTparta

B YKa3aHHBIX r[poueccax?

1. Auetun-KoA — CO2 + H20. A. 4 Moub.
2. Cykuuuar — HIYK. b. 10 mob.
3. a-Kerormnyrapar — II[YK. B. 7,5 mob.
4. I30muTpaT —> CyKIIMHAT. I'. 6 Mob.
J1. 24 momb.

5. Cykuunat — CO2, H20.

OTBeTHI K pelIeHUI0 3aIaHU I

na camonpoeepku ucxo0no2o ypoeHs 3HAHUIL

1—B.2—B5, T, /I, E.

4.1. A —w3ouutpar AI'; b — a-xetornyrapar JAI'; B — cykuunar AT'; I' — manat 1T

4.2. A-HAL"; B -HAL", ®AJ], TII®D, KoA, nunoesas kucnora; B — ®AJ[; T - HAI".
4.3. A, b, I' — mupuaunossie ['; B — ¢dmasunoBas /I

Mna camocmoamenvnoit padbomot.

1—7%/6=25.2—"lo=1,5, cunresupyercs 7,5 AT®.3 —b.4 (1 -B;2-5;3 - A; 4 - ]I).

5(1-/,B;2-X;3-3;4-A,B,B,T).
136



JIABOPATOPHAS PABOTA (60 MUHYT)

Pabora 1. U3yyeHnue peakuuii OKHCJIUTEIbHOTO ochopuiupoBanus.

Ilpunyun memooa. Ilpy OKUCICHUN PA3IMYHBIX CyOCTPAaTOB B ABIXATEIHLHOW IIEMHU BBICBO-
00XKIIaeTCsl SHEPTHs, YaCTh KOTOPOW MCIOIB3YETCsl Ha PEAKIIMI0 OKHCIUTEIBHOTO (ochoprimmpoBa-
Hus. CTeneHb MoClIeTHEro (FHepreTuYecKas IEHHOCTh CyOCTpaTOB) OMPEENIeTCs M0 YObUIA HEop-
raaudeckoro ¢ocdara, kodpdumuent P/O moxer paBustecs 0,5; 1,5; 2,5. Mcnonb3ys pa3nuyHbie
cyOcTpathl (s10;109Hast, sTHTapHasi, aCKOPOMHOBAsI KUCIIOTHI), OlleHUBaeM 3(pPEeKTUBHOCTH OKUCIIU-
tenbHOTO (ochoprmpoBanus. Conepxanne GocGOpHOI KUCIOTHI ONPENeNsieM B PEaKIMH C MO-
TUOIaTOM aMMOHHUS M PEAYIUPYIOIUM PaCTBOPOM ACKOPOMHOBON KHCIOTHI MO WHTCHCHBHOCTH
OKpacKu 00pa3yroIeics: MoJnOIeHOBOH CHHHU.

CxeMa MocTaHOBKH OIbITA:

Conepicamoe mpoBHpOK KontpoabHas OnbITHBIE TPOOBLI, MJI
npoda, M 1 2 3
WukyOannonHas cMech 1,0 1,0 1,0 1,0
DU3NOIOTHIECKHNA PACTBOP 0,5 — — —
PacTBop 5107109HOM KHCTIOTHI - 0,5 - -
PacTBOp SIHTapHOMN KHCIOTHI — — 0,5 —
PacTBOp ackopOWHOBO# KHCIIOTHI + IIUTOXPOM C — — — 0,5
CycCreH3usi MUTOXOHIPHIA 0,5 0,5 0,5 0,5
WNukybanms 10 MuH pu KOMHATHOHM TeMIlepaType, 3aTeM J0OaBUTh:
PactBop TpuxmopykcycHoi kucnotsl (TXYVY) 1,0 1,0 1,0 1,0
PactBop MonubaaTa aMMOHHMS 0,5 0,5 0,5 0,5
Penyuupyrommii pactop @ucke u Cybappoy 0,5 0,5 0,5 0,5
CopepxuMoe Bcex mMpoOHpOK pa30aBuTh BOIOH B 8 pa3 (1 M comep>KuMOTOo 1 7 MIT BOJIBI)
WNuky6auust 10 MunyT.
PesyJabrar:
1. OtieHUTE UHTEHCUBHOCTH OKPACKH T10
4-0annpHOM 1IKane:
2. Koa¢pdunuent P/O:

BoiBoxa:

Pa6ora 2. U3yuenue Bausinus 2,4-nunutpodenona (2,4-JH®P) na okucaurebHoe oc-
(¢opunuposanmue.

Ilpunyun memooa. 2,4-JJH® — pazoduurens pochoprmpoBanusi, COMPSHKEHHOTO ¢ OKHC-
nerueM. O6 3(p(peKTUBHOCTH OKUCIUTENBHOTO (POCHOpPUIUPOBAHUS CYIAT MO YOBIIM B MHKYOAIH-
OHHOM cpejie HeopraHuieckoro ¢ocdara, KOTOPBIN ONMpeAeseTcs, Kak onucaHo B padote Ne 1.

Coaepxxumoe NpooMpox KonTpoJas (M) OnpIT (M)
PacTBOp s0J104HON KHCIIOTHI 0,5 0,5
PactBop 2,4-JHD — 0,5
PHU3N0JOrNUECKUH PacTBOp 0,5 —
CycrieH3usi MUTOXOHJIpHI 0,5 0,5
WNuky6arus 10 MUH Tpyl KOMHATHON TEMIIEpaType

PactBop TXVY 1,0 1,0
PactBop Mo 1aTa aMMOHHS 0,5 0,5
Penyuupyromuii pacTBop 1,0 1,0
Pe3yabTaT (HHTEHCHBHOCTH OKPACKH):

BeiBOa:
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Padora 3. OTKpbITHE aJIbACTHACTHAPOTreHA3bI B MOJIOKE.

®epMeHT BbIpabaThIBa€TCSI MUKPOOPTaHU3MaMH, TOMAJAl0IIMMKU B MOJIOKO u3BHE. [lo xumu-
YEeCKOH MPHUPOJIE OH OTHOCUTCS K (PJIaBONPOTEMHAM, CIIOCOOHBIM OKHCIISTH aJIbJIETU/Ibl, B YACTHOC-
Td, popmanpaerun. [Ipu gobGaBieHUH K HEKUISTYEHOMY MOJOKY (opManblieruaa U METHICHOBOM
CHHHM aJbJICTUAJICTUPOTeHa3a OKUCISIET (POPMAIIBACTH B MypaBbHHYIO KUCIIOTY, 2 OCBOOOXKIa10-
1IMecs Py STOM MPOTOHBI U AJEKTPOHBI NEPEHOCITCS] Ha METHJICHOBYIO CHHB, BOCCTAHABIIMBAs €€
B OECIIBETHOE COCTMHEHHE.

Xo0 paoompr. B 1-10 mpoOUpPKyY BHOCAT 15 Karenp KUIMSIYSHOTO0 MOJIOKa, BO 2-10 — 15 karenb
HeKunsueHoro. B kaxyro npobupky BHocsT o karie 0,4 % pactBopa hopManbaeruaa u mo Karie
0,01 % pactBOopa MeTHIIEHOBOM CUHU. [IpoOUpPKHM BCTPSAXHMBAIOT U 3aKPBHIBAIOT NMPOOKAMH, YTOObBI
CO3J1aTh OTHOCHUTEIHHO aHAdPOOHBIE YCIOBUSI.

[Tpobupku momermiaroT B Tepmoctat npu 37 °C 1 oTMEUaroT yepe3 5 MUH MOCTENeHHOe o0ec-
LIBEYMBAHUE METUIICHOBON CHHH.

Pe3syabrar:

BriBOa:

Pa6ora 4. O0Hapy»keHHne KaTajla3bl KPOBH.

B nporiecce TkaHeBOro AbIXaHUsS 0Opa3yeTcsl HE TOJIBKO BOJA, HO U TOKCUYHAS JJISl KJIETOK
MepEeKUCh BoJopoa. Pasznoxenne nepekucu BoI0po/ia KaTaIu3upyeTcsi reMcoAepKaiium GpepmMeH-
TOM — KaTajia3oii: KaTanasa

2 H,O2 — Oz + 2H20.

Xo0 pabomwr. B ipobupky BHOcaT 10—15 kanens 3 % H2O02 u 1 xammo kpoBu. OT™MeqaroT
BbIJIEJIEHUE MTYy3BIPHKOB KHCIOPO/A.
Pe3yabrar:

BoiBoxa:

Padora S. OTKpbITHE IEPOKCUAA3BI.

Kak u karamasza, mepokcumaza — remconepxammii pepment. Ilepokcunaza karaausupyer
OKHCJIEHHE HEKOTOPBIX BeliecTB ((heHOIbI, apOMaTUYECKUe aMUHBI) B MIPUCYTCTBUHU MEPEKUCH BO-
nopona. B opranumsme MIIEKONUTAOMIMX MEPOKCHUAA3HOM aKTUBHOCTHIO 00Ja/lal0T TeMOTJIOOMH,
MHOTJIOOWH M HUTOXPOMBI. OO aKTUBHOCTH MEPOKCUIA3bl MOXKHO CYAUTH MO U3MEHEHUIO OKPACKU
I'BasikOBOM CMOJIBI B MPUCYTCTBUU MEPEKUCH BOJOPO/IA.

X00 pabomer. B e mpoOUpKU HATUBAIOT 110 5 Kanenb 1 % pacTBopa rBasikoBOH CMOJIBI U IO
5 xamens 3 % pactBopa H202. B nepByro nmpobupky m00aBisitoT 1 Kamio KpoBH, BO BTOPYIO —
1 xarumro H20. HabmtogaroT 3a M3MEHEHHEM OKPacKH.

Pe3yabrar:

BriBOI:

IHoanuces npenogaBares:
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OBMEH YIJVIEBOAOB

3AHSATHE 9
IHEPEBAPUBAHUE YI'JIEBOJAOB. IVTIMKOI'EHE3 U I''IMKOI'EHOJIN3.
I''IMKOJIN3 1 CIIMPTOBOE BPOKEHHUE.
OBHAPYKEHHUE INPOAYKTOB CIIMPTOBOI'O BPOXXEHUSA

AKTYaJIbHOCTBH TeMbI. B mpakTuke Bpaua BCTpEYarOTCs 3a00JI€BaHUS, COMPOBOMKIAIOLIHECS
HapylIeHUEeM IepeBapUBaHMs M BCAChIBaHUS YIJIEBOJAOB MUIIM. J[MarHOCTHKA 3THX COCTOSHUMN
Y TIPABWJIBHBIN MTOJIXOJ K JICYCHUIO OCHOBAHBI HA 3HAHMSIX, MOJTYYEHHBIX Ha 3TOM 3aHATUU. CocTosI-
HUE TUIOKCUU YacTO BCTPEYaeTCs MpH 3a00JIeBaHUSAX BHYTPEHHUX opraHoB. [lepecTpoiiku BHyTpuU-
KJICTOYHOTO OOMEHa MpPU TaKUX COCTOSIHUSAX 3aTPArvBaioOT U MPOLECC TIHKoau3a. PasHbie opraHbl
00Ja/1al0T HEOAMHAKOBOW CIIOCOOHOCTHIO QalTUPOBATHCA K THIOKCHM, YTO W JIGKUT B OCHOBE
HAIpPaBJICHHOTO0 BpadyeOHOrO0 BMEMIATEIhCTBA. 3HAKOMCTBO C MPOIECCOM TIHMKOIU3a JAeT Tpe-
CTaBJICHHE O BO3MOKHOCTSIX SHEPreTUYECKOro 00eCIeYeHHs KJIIETOK B aHA3POOHBIX YCIOBHSIX.

Leab 3aHATHSA: 3aKPETIUTH 3HAHUA 110 CTPYKTYpE YIIIEBOJOB KUBOTHBIX TKAaHEH M PACTUTEIb-
HBIX YTJIEBOJOB MUIIH; c(HOPMHUPOBATH MPEACTaBICHNE 00 OCOOCHHOCTSAX TEepeBapUBAHUS YIITICBO-
JIOB, TPAHCIIOPTA TIIIOKO3bI B KJIETKH, O MOJIEKYJISIPHBIX MEXaHU3Max JEMOHUPOBAHUS U MOOUITU3a-
[IUH TIIUKOTeHA, (PU3HOIOTHYECKOM 3HAYCHUU U PETYJISIMH 3TUX TPOLECCOB; YCBOUTH aHAYPOOHBIE
MIPOLIECCHI OKUCIICHUS TJIIOKO3bI U UX 3HAUCHUE.

TpeGoBanusi K MCXOAHOMY YPOBHIO 3HaHMii. /i1 OTHOTO yCBOEHUS TEMBI HEOOXOIUMO
MTOBTOPUTH H3:

" OUOOp2AHUYECKOU XUMUU.

— obmee mpeacTaBieHue 00 yrieBoax;

— XHMHYECKOE CTPOCHHUE M CBOMCTBA MOHOCAaXapHuaA0B (TJIFOKO3a, FalakTo3a, (PpyKTo3a);

— CTPOEHHE OJIUTOcaxapuoB (MalbTO3a, JIAKTO34a, CaXxapo3a);

— CTPOEHHE TOMOIIOIUCAXapUA0B (Kpaxmal, TIIMKOTeH, TEKCTPaHbl, [IEJUTI0I03a);

— TUAPONH3 MOJIUCAXAPUIOB in Vitro;

»  OuoxuMuu:

— kinaccudukaiys GepMeHTOB, MEXaHU3M JCUCTBUS, PETYIISAIUS aKTUBHOCTH;

— nyTtH oopazoBanus AT® B KiIeTKax.

3AJJAHUSA JJI51 CAMOIIPOBEPKH UCXO/JHOI'O YPOBHSI 3HAHUI

3aoanue 1. Ykaxure, Kakue MOHOCAXapUIbl BXOIAT B COCTAB CIEIYIONIUX COSTUHEHUMN:

1. T'moxo3a + riaroko3a. A. Jlakro3a.

2. I'moxko3a + gpykrosa. b. Manbto3a.
3. Tamakrtosa + riroko3a. B. Caxaposza.
4. ®pykTo3at riaroko3at rajaakrosa. I'. Padpunoza.

3aoanue 2. Kakue u3 nepeyrcIeHHbIX HIDKE YIIIEBOIOB MMEIOT CBOOOIHBIN MOJTyaleTaabHbIN
THAPOKCHII U OyIyT 00J1a/1aTh BOCCTAHABIMBAIOITUMU CBOWCTBAMHU?

A. Caxapo3a. B. Kpaxman.

b. Mansto3a. I'. JIakTOo3a

IIpasunvrocms pewenuii nposepvme, CONOCMABUE UX C OMEEMAMU.
Bonpocs! pu1s1 06cyxneHust:
1. IlepeBapuBanue yrieBoja0B, MpoaAyKTel. HapyrieHus nepeBapuBaHus U UX MOJIEKYIISIPHbIE

MEXAaHU3MbI, CUMIITOMBI, ITOAXOAbI K JTUAI'HOCTHUKC U JICYCHHUIO. Ponap kieT4aTKH M IEKTHHOB B IH-
TaHHUH YCJIOBCKA.
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2. BcacbiBaHMe NPOAYKTOB IEpeBapUBaHMs yIJIeBOA0B. MoJeKyssipHbIe MEXaHU3MBI, Hapy-
nieHus. Cyap0a BCOCABHIMXCS MOHOCAXapUI0B. TpaHCIOPT INIFOKO3bI B KJIETKH.

3. CunTte3 rauKoreHa, HazHaueHue. [lociie0BaTeNbHOCTh PeaKIMid, YHEPro3aTpaThl U Pery-
JALUSL. ATIIMKOT€HO3.

4. Pacnan (pocdhoponus, ruapoau3) IIMKOTeHa B MeYeHH M Mblmnax. [locnenoBareabHOCTD
peakuuii, peryssius. [ TMKoreHossl.

5. I'muxonu3, Ononoruueckas posb. CyOkIeToUHas JOKaIU3aIus, 3Tarbl (HCOKUCIUTEIbHBIH,
TJIMKOJIMTHYECKOW OKCHIOPENYKIMH), PEaKIMU, (PepMEHThI, SJHEPreTUUECKUIl BBIXOJ U MEXaHU3M
obpazoBanust AT®. Perynsanus riaukoan3a, KIto4eBble (hepMEHTHI.

6. CniuproBoe Opoxenue. Peakuuu, obimue ¢ riukonu3oM. Pasnnuue ramkonusa U CiupToBo-
r0 OpOXKEHHUS, PETYIISAIH.

JIMTEPATYPA JUIA ITIOAT'OTOBKHA

1. Buonoeuuecxas xumus / B. K. KyxTta [u ap.]. MockBa : bunom, Munck : Acap, 2008. C. 155-172.
2. buonoeuueckas xumus / A. JI. Taranoswd [u ap.]. MusaCk : Bpimr. mik., 2013. C. 102-134.
3. KoncrekT nexmuid.

3AJTAHUSA NJISI CAMOCTOSITEJABHOM PABOTHI

3aoanue 1. BblyunTe OCHOBHBIE 3Talbl ME€peBapUBaHMs YIJIEBOJAOB B IHILIEBAPUTEIHLHOM
TpakTe. YCBOiiTe, UTO B MpoLEecce IepeBapuBaHus YII€BOJAOB NPOUCXOIUT (hepPMEHTATUBHBIA TH-
POJIN3 TIMKO3UIAHBIX CBSA3EH. 3aIOMHUTE Ha3BaHUS (DEPMEHTOB, IPUHUMAIOUINX Y4acTHUE B IIEpeBa-
pPUBaHMUHU, U MECTa UX 00pa30BaHUs.

3aoanue 2. BcnoMHUTE CIIOCOOBI BCAChIBAaHUS MOHOCAXapUAOB M3 KHUIIEYHHKA B KpOBb.
3HaTh, YTO NEPBOE XMMUYECKOE MIPEBpallleHHe TI0K03bl B KlIeTKaX — ee (pocopuiupoBaHue, Ka-
TaTU3UPYyEMOE TeKCOKMHA30M (TJIFOKOKUHA30M). YMENTEe HalMCcaTh 3Ty PEaKIIHIO.

PaccmoTpuTe cxemy npeBpallieHus TKo30-6-pocdara B kieTke:

yFJIeBO[iBI AN
I'moko3za

I'mukoreH «— ['1-6-p ——— TIeHTO3bBI

AmuHOKHCHOTEI¢— [lupyBar — JlakTar

SN

JIntmm el CO2 H>O

3aoanue 3. 3anoMHUTE: a) U3 KAKUX MOHOMEPOB MTOCTPOEH TIMKOTeH; 0) Kakue CBS3M COe/lu-
HSIOT MOHOMEPHI B MOJICKYJIC TJIMKOTEHA; B) B KaKUX OpraHax MpPEHUMYIIECTBEHHO OTKJIAIbIBACTCS
TJTUKOTEH.

3.1. Beryunre peaknum cuHTe3a W pacnana (dhocdopoinsa) TIUKOTeHA. YMEWTe IucaTh HX
B BUJIE CXEMbI, 3allOMHHUTE (pepMeHThl. 3HalTe HeoOpaTHMbIe CTAJAMU MPOLECCOB U PEAKLUH, CBS-
3aHHBIE C TOTPEOJIEHUEM YHEPTHH.

3.2. 3arOMHHUTE peaKlMM CHHTE3a W paclaja TIIMKOreHa, KaTalu3upyeMble PeryIsTOpHbIMU
(bepmMeHTaMu.

3.3. O0BscHUTE MOJIEKYJISIPHBIN MexaHu3M mepexona (ocopuiassl U MNIMKOT€HCHUHTA3bI U3
HEaKTHBHOTO COCTOSTHUS B aKTUBHOE.
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3aoanue 4. I'mukonnus — cepusi peaklMid, B pe3y/ibTaTe KOTOPHIX TJIOKO3a pacnajaercs Ha
JIBE MOJICKYJIbI TUPYBaTa. Y MEUTE IMHUCATh 3TH PEAKIIHH.

4.1. OOparute BHUMaHUE Ha TO, YTO:

a) B TJIMKOJIN3€ MOYKHO BBIICIUTH HECKOJIBKO ITAIOB!

— MOJTOTOBUTEILHBIN (AKTUBUPOBAHKE TITFOKO3bI M pacmajl ITI0K030-6-ocdaTa Ha 1Be MOIIe-
KYJIBI TIMIEpalbaerua-3-docdara);

— TTIMKOJIMTUYECKAsT OKCHIOPEIYKIUS (OKHCIEHUE TuIepanbaerua-3-gocdara 10 nupysara
B a3pOOHBIX YCIIOBHSIX HJIU JIO JIAKTaTa B aHAIPOOHBIX YCIOBUSIX);

0) OONBIIMHCTBO PeaKIMid TJIMKOJIH3a, 32 HCKIIFOUEHUEM TPEX, 0OpaTHMBIL;

B) BCE ITPOMEKYTOYHBIC TPOAYKTHI HAXOATCS B (POCHOPHIUPOBAHHOM COCTOSTHHH;

') UICTOYHUKOM (ocdara npu riaukonuse sisercs ATO;

1) oopazoBanre AT® npu rIuKoIU3€e UIET MyTeM cyocTpaTHoro GochopuaupoBanus.

4.2. CpaBHUTE [NIMKOJIU3 CO CHUPTOBBIM OpPOXKEHUEM, YCTAHOBUTE CXOACTBA U PA3IUUUSL.

ITPOBEPBHTE BAIIIM 3HAHUSA (CAMOKOHTPOJIb YCBOEHUS TEMBI)

3adanue 1. Y 607bHOTO, CTPAIAIOIIETO YHTEPOKOIUTOM, MOCIIE NMPHUEMa MOJIOKA TMOSBHIINUCH
nuapest, KoJuku, MeteopusM. C HeJ0CTaTKOM Kakoro pepMeHTa 3TO CBSI3aHO?

A. AMunassl. I'. ManbTassl.
b. Caxapas3sl. J. I TMKOreHCUHTA3BbI.
B. JlakTa3ssl.

3aoanue 2. Yactb mocTynuBIIEeH B OpPraHU3M TIIOKO3bl OTKJIA/IBIBAETCS B BUJE TVIMKOTCHA.
Kakoii ¢pepmeHT yyacTByeT B ero cuHTese?

A. I'moxko30-6-ocdarasa.

b. ®ochopmnasa.

B. I'nukorencunrasa.

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

. a-1,6-I'muko3ugasa.

3aoanue 3. I'moxo30-6-pochar — ocHOBHas akTWBHAs (Gopma TIOKo3bl. Kakoit (epmeHT
y4acTBYET B ee 00pa3zoBaHUU?

A. T'mrok030-6-hocdataeruaporenasa.

b. I'ekcokunasa.

B. I'moko30-6-docdarasa.

I'. I'mroko30-1-pocharypununrpanchepasa.

. ®ocdormokomyTasa.

3aoanue 4. B rnvkoan3e UMEIOTCS peakuy, MPUBOAAIINE K 00pa30BaHUIO MAaKPO3IPTUUECKUX
COCIMHEHMI. YKaXXHUTE TAKYIO PEAKIHUIO!

A. ®ochoanoKkcraneToH <> rimiepanbaerui-3-gocdar.

b. 3-®ocdormnepar <> 2-hocdoriumepar.

B. IIupyBar <> nakrar.

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

J. I'moko3a — rir0K030-6-docdar.

3aoanue 5. VI3BeCTHO, YTO B IJIMKOJIM3€ UMEIOTCS PEaKuu, conpskeHHble ¢ cuHTe30M AT
nyTeM cyocTpatHoro GocopuarpoBaHus. YKaKUTE TaKyl0 PEaKIHIO:

A. T'mroko3a— TIok030-6-ocdar.

b. ®pykTo30-6-pochar — dpykrozo-1,6-gudocdar.

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

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

. ®ochoenonmupyBatr — nupyBar.
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3aoanue 6. B onnoit w3 peakumii riamkoimsa obpasyercs HAIHH'. Kakosa ero cymsba
B @HA9POOHBIX YCIOBUAX?

A. YyacTByeT B IpEeBpAILlEHUH MaJlaTa B OKCAJI0AaLeTar.

b. Ucnonb3yercs a1 BOCCTaHOBJIEHUS OKCAJIOALeTaTa.

B. SIBisieTcst KICTOYHHUKOM BIIEKTPOHOB M H' Jutst IbIXaTeIbHOM IIETTH.

I'. IIpeBpamiaer nupyBar B JIaKTaT.

J. Mcnionb3yetcst B cyOcTpaTHOM (GochOpHINpPOBAHUH.

OTtBeThI K PEeUICHUIO 3aJaHuH

Jna camonposepku ucxo0nozo ypoens 3HaHuil
11-5;2-B;3-A;4-1).2—B,T.

JIABOPATOPHAS PABOTA (60 MuHYT)

CnuproBoe Opo:keHue.

Cnupmosoe 6poosicenue — (HepMEHTATUBHBIH IIPOlECC pacmaja IIIOKO3bl ¢ 00pa3oBaHHEM
OTHUIIOBOTO CHI/IpTa nu yFJIeKI/ICJIOFO rasa.
CeH1206 — 2C2HsOH + 2COa.

[Iponecc rimkonu3a u OpoKEHHUE MPOTEKAIOT OJJUHAKOBO 0 00pa30BaHUs MTUPOBUHOTIPATHOM
KHCJIOTHI C BBIJIEJICHHUEM Teria U o0pazoBaHueM ABYX MoiieKysl AT®. B aHaspoOHBIX yCIOBUSAX O]
nercTBUeM ApoAokeBor aexkapookcunassl (TIID) nupoBuHOrpagHas KMUCIOTa 1eKapOOKCUIUPYETCS
U [IPEBpAILAeTCs B YKCYCHBIN allbJIerul, KOTOPbI BOCCTaHABIMBACTCS B STUJIOBBIM CIIUPT MOA JeHi-
CTBUEM AJIKOTOJIbIETUAPOTr€HA3HI.

X00 pabompr. 1Ipobupky Ha 1/3 3anOIHAIOT PacCTBOPOM JIPOACKEH, TOIUBAIOT 1oBepXy 5 %
PacTBOPOM TJIFOKO3BI U 3aKPBIBAIOT KOPKOBOM MPOOKON CO CTEKISTHHOM TpyOkoit. Takoit Opoauiib-
HBIN anmapaT nomMeratot B Tepmoctar npu 37 °C Ha 30-50 MUHYT (B 3aBUCHMOCTH OT aKTUBHOCTH
depmenToB aposxxeit). Korga B mpouecce OpoxeHHs MPOU30MIET HAKOIUIEHHE Ta3a B BepXHEH
4acTy MPOOUPKH, IPOJIENBIBAIOT KauecTBeHHbIE peakiu Ha CO2 u ciupr.

1. O6napyscenue COs.

B Opomunbnbiii anmapar HanmBaioT 10 % pactBop NaOH moutn mo kpaeB mpoOupkH
U, 3aKpbIB OTBEPCTHE OOJBIIMM MajbleM, MEPEMEIINBAIOT €€ COAECP)KUMOE. YTJIEKUCHbII ra3 IMo-
TJIOIIAETCS IIETI0YbI0, CO3/1aBasi BAKYYM, U Iajell IPUCAChIBAETCS K OTBEPCTUIO TPOOUPKH.

2. Obnapysrcenue smunoeo2o cnupma.

CnupT MOXKHO OTKPBITH C TOMOLIBIO PEAKINH MOTy4YeHus HonodopMma:

C2HsOH + 412 + 6NaOH — CHIsz + 5Nal + HCOONa + 5H20.

Jl1st 5TOTO OKOJIO 2—3 MII KHAKOCTH W3 OPOIUIBHOTO ammapata OT(GHUIBTPOBBIBAIOT B MPO-
OUpKy, 100aBISIOT HECKONIBKO Kanenb 10 % pacTBopa iofa 10 MOMy4eHHs JKEITOr0 OKpalIMBaHUs
W HarpeBaroT, HE JIOBOJIS 10 KUIIEHUS, B TNTAMEHH CTUPTOBKH. Uepe3 HEKOTOpoe BpeMsl OLTYIIaeTCs
XapaKkTepHbIi 3anax iHogodopma.

PesyibraTsl:

BeiBOI:

IHoanuces npenogaBares:
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3AHSATHE 10
ITYTU METABOJIN3MA ITUPYBATA. I'NIIOKOHEOI'EHE3.
ABPOBHBIN PACHA/L I'TIOKO3bI IO KOHEYHBIX ITPOJIYKTOB (CO2 u H20).
KO/IMYECTBEHHOE OIIPEJAEJIEHHUE IIBK B MOYE

AKTYaJIbHOCTB TeMbl. V3yyatoTcs LeHTpasibHbIe TyTH, 00eCIIeunBaroLIie CBA3b aHA00IN3Ma
U Katabonu3Ma, IyTH, B KOTOPbIE BOBJICYEHBI OCHOBHBIC IHILEBBIC BELIECTBA (YIIEBOIBI, OEIKH,
xupsl). [loHnMaHue 3HaUEHUSI LIEHTPAIBHBIX META00INYECKHUX ITyTeH, a3pOOHBIX MPOLIECCOB OOMe-
Ha TJIIOKO3bI JJIs DHEProoOeceYeHNsl KIIETOK Pa3IMYHbIX OPraHOB MO3BOJISET MOHATh MEXAHU3MBbI
HapyleHust GyHKIUN OTJEIbHBIX OPraHOB U CUCTEM NPH TOPMOKEHUHU ITUX IIPOLECCOB (TUIOIIIN-
KeMUYecKass KOMa, UIIeMHUsi U WH(PAPKT MHOKapjaa U 1p.). B MeauuumHCKON MpakTHKE HEKOTOpHIE
IIPOMEKYTOUHBIE MPOJAYKThI ATUX IIYTEH MCIOJIB3YIOTCS A KOPPEKLMH METaO0IMYECKUX Hapylle-
HUN (JMMOHHAs KHCJIOTa, HUKOTHMHAMHJ, KOKapOOKCHiIa3a, KOMIIOHEHTHI aJCHHMJIOBOH CHCTEMBI
u z1p.). ConeprkaHue IIIIOKO3bl B KPOBU — OCHOBHOM OMOXMMHUYECKUI MOKa3aTeslb COCTOSIHUSA yTJle-
BOJHOTO oOMeHa B opraHu3me. OTKIOHEHHE ero OT HOPMBI MPOUCXOMUT IpHU psijie 3a00JCBaHHM.
Ha 3ansATHN N3y4aroTcs MEXaHU3MBbI TOAJEPKaHUS HOPMAJIIBHOTO YPOBHSI IVIFOKO3bI B KPOBHU.

b 3aHATHA: 3aKpenuTh 3HaHUA 0 NyTax npespauienus [IBK B kiieTkax B 3aBUCUMOCTH OT
HHEPreTUYECKOro CTaTyca U 0COOEHHOCTEH OKHCIMTEIbHOIO METa00IM3Ma KIETOK, O INIFOKOHEeore-
He3€ KaKk BaKHOM Ipoliecce MOAepKaHUs YPOBHS IJIIOKO3bI B KPOBH; c(hopMHpOBATh IIpe/icTaBIe-
HHUE O B3aHMOCBSI3H LIEHTPAIbHBIX MyTeil MeTaboa13Ma ¢ a3pOOHBIM INIMKOJIM30M; OBJIAIETh TIIIOKO-
300KCUAA3HBIM METOIOM KOJUYECTBEHHOTO ONIPEAEICHHS IIIFOKO3bI.

TpeGoBanuss K HCXOAHOMY YPOBHIO 3HAHMii. /[/11 NOJHOrO yCBOEHHUS T€Mbl HEOOXOIUMO
IIOBTOPUTH U3:

" OUOOP2AHUYECKOU XUMUU:

— PpeaKIMH OKHCIUTEIHHOTO J1eKapOOKCHIUPOBAHHS 0-KETOKUCIIOT;

— PEaKLUHU aabJ0JbHON KOHIACHCALUY;

— TIPUPOIHBIE MAKPOIPTUUECKUE ALMIMPYIOLIUE PEAreHTHI;

" OUONOUYECKOU XUMUU.

— TKaHeBOE JbIXaHHe, CyOCTpaThl, MEXaHU3M;

— TJIMKOJIU3;

— okucauTenbHoe nekapookcunuposanue [1BK;

— LUKJ TPUKApOOHOBBIX KUCIIOT.

3ATAHUS IS CAMOITPOBEPKH UCXO/JHOT'O YPOBHS 3HAHUM

3aoanue 1. Ilon6epute Kk Kaxa0My pepMEHTY COOTBETCTBYIOIINNA KOPEPMEHT:

1. HAJIHH" — neruaporenasa. A. OAJI.

2. QH2 — geruaporenasa. Bb. T'em.

3. IlluToxpoMokcuaasa. B. ®DMH.

4. Manataeruiporexasa. I'.Tem, Cu".

5. CyKIMHATAETHAPOreHasa. . HAJT.
E. HA1D".

3aoanue 2. YxaxuTe, K KAKOMY KJIacCy OTHOCSITCS lepeuncIeHHbIe (EPMEHTHI:

. 'ekcoknnasza.

. Anpionasa.

. ®ochodpykTroknHaza.

. ®ocdornuniepaTKkuHa3a.

. Herunporenasa 3-OI'A.

. EHonaza.

. [InpyBaTkuHasa.

. Tpuozodocharuzomepasa.

03N N KW

A. OkcuaopenyKrasbl.
b. JIna3ssrl.

B. JIurassl.

I'. Tpaucdepassr.

. I'maponassl.

E. U3omepassbl.
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3aoanue 3. YKaxxure, B KAKUX peakLUsAX TJIMKOJIN3a UCIIONb3YETCs, a B KAKUX CUHTE3UPYETCs
ATO:

1. 2-®I'K « ®EIIBK. A. Ucnonszyercst AT® kak morop GochaTHOM rpymibL.
2. 3-OT'A & 1,3-1DT'K. b. Cunresupyercst ATD.
3. ©p-6-p — dp-1,6-d. B. Peaknus He cBsi3aHa ¢ 3aTpaToil mim cuate3om ATO.

4. ®EIBK — IIBK.

5.T'n — rn-6-o.

6. 1,3- IOI'K « 3-OI'K.

7. ®p-1,6-bP «>3-OI'A + DJIA.

3adanue 4. A>poOHBIN pacmaa IIFOKO3bI — 3TO Tpolecc MmoiaHoro okucienus ee no CO»
u H,0. OH BKIIOYAaeT peakinuu a’dpoOHON TUXOTOMHH (CPaBHHUTE C aHAIPOOHOW) M MOCIEIyoIee
OKHCJICHUE TTUPYyBaTa B 00IIEM MMyTH KaTaboau3Ma.

4.1. Hanumure peakiyu, KaTaIUu3upyeMble OTACIbHBIMH (PEpMEHTaMH MUPYyBaTAECTHUIPOTE-
Ha3HOT'O KOMILIEKCA:

4.2. Onpenenute KoiaudecTBO MoJeit AT®, cuHTe3upyemoe 3a CYeT ACTUAPUPOBaHUs 1 MO
[1BK. [lms atoro:

a) HaIlMIINTE CyMMapHOE YPaBHEHHE OKUCIUTEIHHOTO JeKapOOKCUINPOBAHUS;

0) IOKaXUTE MyTh OT BOCCTAHOBJICHHOTO KO(EepPMEHTa IO KUCIOPOa;

B) BCIIOMHHTE onpeenenne kodhduurenta GpocGopuiupoBaHusi U paCCUUTANUTE €ro A 3TO-
o Iporecca.

3adanue 5. BcriOMHUTE MOCIEN0BATENBHOCTh PEAKIMM, COCTABIIAIOIINAX LUTPATHBIM LMK,
Ha3zBaHHE (EPMEHTOB, KaTATU3UPYIOLUINX ITH PEaKLUU, U UX KOPEPMEHTHI.

5.1. Mcnionb3ys cxemy CBsA3M OOIIEro MyTH KaTabojau3Ma C LEeNbl TKAaHEBOTO JIbIXaHHs, PO-
CJIEUTE MyTh BOJOPO/Ia OT OKUCIISIEMBIX CYOCTPAaTOB K KUCIOpOAy U oueHuTe Bbixoa ATd s or-
JIeNTbHBIX peakIMii U 00IIEero MyTH KaTaboyin3Ma B IIeJIOM.

5.2. PaccraBbTe B ypaBHEHUHU COOTBETCTBYIONINE KOIPPUIIUEHTHI:

ECI-E—(E—COOH + O+ AP + Py — COz + ATP + HzO
0

s atoro:

a) HAIMTe Ha CXEeMe CBSI3U OOIIEro IyTH KaTaboJM3Ma C IEeTbI0 TKaHEBOTO JBIXaHUS peak-
IIUH, B KOTOPBIX POMCXOJUT J1eKapOOKCHUINPOBaHKE, BBIUIINTE HA3BaHUSI META0O0IUTOB, KOTOpPHIE
NeKapOOKCUIUPYIOTCS;

0) HaliIuTe Ha CXeMe PeaklUu ACTHIPUPOBAHNUS U BBIMUIINTE HA3BAaHUS MEPBUYHBIX JTOHOPOB
BOJIOPOJIa;

B) HaliJIUTe Ha CXeMe KOMIIOHEHTHI JIbIXaTeIbHOHN IIeTH, Ha KOTOpbIE MOCTYNAaeT BOAOPOA OT
IEPBHUYHBIX JOHOPOB.

Hpaeuﬂbnocmb pewenuﬁ npoeepbnie, conocmasue ux ¢ omeemamul.
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Bonpocs! nu1s1 06cyxneHust:

1. [upyBaT kak neHTpanbHbI MeTaboauT. Ilytn mpeBpamenus [IBK B 3aBucumocTtu ot
HHEPreTUUECKOT0 CTaTyca U 0COOEHHOCTEH OKUCINUTENIEHOTO METa00IU3Ma KIETOK.

2. BoccranoBnenue nupyBaTa B jJakTaT (peakuus, uzopepments! JIJI', Ha3HaueHue peak-
uuit), nuka Kopu. YTuimzanus gakraTa KIETKaMH.

3. I'moxoneorenes (Ha3HaueHUE, CyOCTpaThl, KJIIOUEBbIE peakinu U (HEePMEHTHI, perysisius,
SHEPro3aTparhbl).

4. Aspob6Hoe okucienne rioko3sl 10 CO2 u H2O (3Tamsl, conpsikeHUE ¢ TPOIECCOM OKHC-
muTeNbHOTO ochoprupoBanus, SHepreTuka). UemHOUHbIE MEXaHU3MBI TPAHCIIOPTA IUTOILIA3MA-
tuueckoro HAJIH'H* B mutoxonapuro.

JIMTEPATYPA JUISA ITIOATOTOBKH

1. Buonoeuuecxas xumus / B. K. KyxTa [u ap.]. MockBsa : bunom, Munck : Acap, 2008. C. 172-182.
2. buonoeuueckas xumus / A. JI. Taranosud [u ap.]. Munck : B mik., 2013. C. 134-142.
3. KoHcnekT Jiekmuii.

3ATAHUS IS CAMOCTOSITEJABHOMN PABOTHI

3aoanue 1. Boiyuure:

a) peakuuu cuHTe3a riroko3bl u3 [IBK (ymelite nucats);

0) pepMeHTHI TIIFOKOHEOTeHe3a (00paTUTe BHUMAHUE Ha KIIFOUYEBbIC (DEPMEHTHI);
B) OCHOBHBIE CyOCTpaThl M ITyTH MX BKJIIOYEHUS B TIFOKOHEOTCHE3.

3aoanue 2. O6pa3zoBaBLINiiCS B cepACYHON MBIIIIE JAKTaT HapsaAy ¢ auddysueir B KpoBb
OKHCJISIETCSI B CAMUX KapAHMOMHOILIUTAX B a9POOHBIX YCIOBUAX. Y KAKUTE ITAIbl OKUCIICHUS JIAKTaTa
Y DHEPreTUUYECKUN BBIXOJI ATOTO IMpoliecca.

HpCIGZ/lJleOCmb pemeﬂuﬁ npoeepbnie, conocmasue ux ¢ omeemdamu.

IIPOBEPHTE BAIIIY 3HAHUSI (CAMOKOHTPOJIb YCBOEHHUSI TEMbI)

3aoanue 1. Ckonbko Mosneit AT MoxeT CHHTE3UpOBaThCS P OKHUCIeHUuU | Mos cyOcTpa-
Ta B YKaQ3aHHBIX PEaKIHIX:

1. [upyBatr — CO2 + H20. A. 2,5 MoIb.
2. Auetun-KoA — CO2 + H20. b. 4 monb.

3. I[TupyBat — aunernn -KoA. B. 10 moub.
4. Cykuunar — LYK. I'. 12,5 monb.

3aoanue 2. HazoBute (epMEHTHI, KaTaJIU3UPYIOLIUE CIEAYIONNE PEaKIINU:
1. Okcanoanerat + anerun-KoA + H2O — nutpar + HS-KoA.

2. zoumtpat + HAJ[" — a-kerormyrapar + CO2 + HAJTHH™,

3. Cykiuaun-KoA + I'I® + HsPO4 <> cykrunar + I'Td + HS-KoA.

4. dymapar + H2O <> manar.

A. @ymaparruaparasa.

b. [lurparcuHTasa.

B. Cykuununn-KoA-cunrerasa.

I'. M3omuTparaeruaporenasa.

3adanue 3. I'moxoHeoreHe3 — (epMEHTAaTUBHBIN Mpolecc, BKIIOYAIOIINN HeoOpaTUMBbIe
peakimu. BeiGepute pepMeHT, ydacTBYIONIUI B OTHOM U3 HUX:

A. I'ekcoknHa3za.

b. IlupyBatkapbokcunasa.

B. JlakTatneruaporenasa.

I'. IIupyBaraeruaporexasa.

. IlupyBatnekapOokcuiasa.
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3aoanue 4. B o6pazoBanuu anetmi-KoA u3 nupyBara ydacTByeT MyJIbTU()EPMEHTHBIH KOM-
iekc. BeiOepute kodepMeHTHI, He0OXO0UMMBIE U PA0OTHI 3TOT0 KOMILIEKCA:

A. ®MH, HS-KoA, TII®, HAT".

B. ®MH, HS-KoA, TII®, HAT", JIK.

B. ®MH, HS-KoA, TII®, HAJI®".

[. ®AT, HS-KoA, TII®, HAT", JIK.

. ®AJI, HS-KoA, TII®, HAL".

3adanue 5. B rmokoHeoreHe3e UMEIOTCS He0OOpaTUMbIe peakiuu. Beioepure u3 nepeurcicH-
HBIX HEOOPATUMYIO:

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

b. 2-®ocdormuuepar — 3-pochormunepar.

B. Jlaktatr — nupysar.

I'. IIupyBatr — dochoenonmupysar.

J. ®ochoanokcuaneTon — raunepanbaerua-3-gocedar.

3aoanue 6. B npoliecce cuHTE3a IJIIOKO3bl U3 MUpyBara 3aTpayuBaeTcs dHeprus. CKOIbKO
MoJieit AT® Heo6XoaUMO Ui 3TOr0 METaO0INYECKOTO MyTH?
A.2 ATO. b. 4 ATO®. B. 6 ATO. I'.5ATO. H.7 ATO®.

OTBeThI K pelIeHUuI0 3aJaHuil

Jlna camonpogepku ucxo0Ho20 ypo6HsA 3HAHUIL.
1.1-B;2-5;3-T;4-]1;5—A.
2.1-T2-B;3-T1;4-1';5-A;6-b;7-T;8-E.
3.1-B;2-B;3-A;4-b;5-A;6-b;7-B.

Jlna camocmosamenvhoil padomet.

2— 15 ATO.

JIABOPATOPHAS PABOTA (60 MuHYT)

KosnnyecTBeHHOe onpesiesieHHe NMPOBUHOTPAIHOM KUCJIOTHI B MOYe.

Iluposunozpaouas kucioma — OAUH U3 MPOMEXKYTOUHBIX MPOAYKTOB YIJIIEBOAHOIO OOMEHA.
B anaspoOHBIX yclIOBUSX (THUIIOKCHUSI) MUPOBHUHOrpajHas KUCIOTa BOCCTAHABIMBAETCS B JIAKTaT.
B a’po0HBIX YCIOBUSAX MUPOBUMHOIPAJHAs KUCIOTA IOJ BIUSHHEM MUPYBATAETUAPOTreHA3HOIO
komiuiekca (kodepmentsl: TIID, nunoesas kucnora B Buae amuaa, KoA-SH, HAJT", ®A/]) B pe-
3yJIbTaTe OKUCIUTENBLHOTO AeKapOOKCHINPOBAaHUS MpeBpalaercs B aneTuin-KoA, KoTopslil B IIUKIIe
Kpebca oxucnsercs no CO2 u H20.

3a cyTtku ¢ movoi Beiaensiercs 113,7-283,9 mxmons (10-25 Mr) mupoBHHOTPAIHON KUCIOTHI.

Ilpunyun memooda. [lupoBUHOTpaHAS KUCIIOTA, B3aUMOACHCTBYS ¢ 2,4-TUHUTPO(DEHUITUI-
pa3sMHOM B ILEJIOYHON cpese, oOpa3yeT 2,4-THHUTPOPEHUITHAPA3OHBI TUPOBUHOTPATHON KUCIOTHI
KEJITO-OPaHKEBOT0 1[BETa, NHTEHCUBHOCTh OKpAIIMBaHU KOTOPBIX MPOMOPLHUOHAIbHA KOHIIEHTpa-
LMY TUPOBUHOTPATHON KHCIIOTHI.

Xo00 pabompsit. bepyt 2 npobupku: B KOHTpoJabHY0 HanmuBaroT 1 miu H20, a B ombITHYIO —
1 mut moun. 3atem B 06e npobupku npuirBaioT 1no 0,5 mi 2,4-1UHUTPOGEHUITHPA3UHA U OCTaB-
ns0T Ha 20 MMH Npu KOMHATHOHM Temmepartype. [locie 3Toro B kKaxayr HNpoOHpKY H00aBISIOT
o 5 ma 0,41 NaOH u uepe3 10 MHH KOJOPUMETPUPYIOT ONBITHYIO MPOOY MPOTHUB KOHTPOJIBHON
poObl Ha peakTUBHI B KioBeTax 10 MM ¢ 3eeHbIM CBETOQMIBTPOM ([JIMHA BOJIHBI 540 HM).

Pacuem npoBOJAT MO TOTOBOMY KanuOpoBouHOMY Tpaduky. HalieHHyr0 BeIMYUHY YMHO-
KaroT Ha cyTouHbI nuypes (1500 M ans myxkurH ¥ 1200 Mut U181 )KEHIUH) U TIOJIy4YaloT Co/IepKa-
HUE MUPOBUHOIPAJHOM KUCIOTHI B cyrouyHo moue. Koadodwumment nepecuera B eaunuusl CU
(Mxmonb/cyT) — 11,4,

Knunuko-ouaznocmuueckoe 3nauenue. 1lpu aBuTaMMHO3€ M TMIOBUTaMHHO3€ B1 B KpoBu
U IpYTUX TKaHAX, OCOOEHHO B MO3re€, HAKaIlUIMBAaeTCs OONBLIOE KOJMYECTBO MHPOBHHOIPATHON
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KHCJIOTHI U YBEJIMYMBAETCSI €€ BhlJIENeHUE ¢ MO4oi. ConepxaHue 3TON KUCIOThl B KPOBH BO3pacTa-
€T MpHU caxapHOM auadeTe, CepIeYHON HEIOCTAaTOYHOCTH, runepPyHKUUU TUnodu3apHoO-aIpeHa-
70BOM cuctembl. KonnuecTBo NMMpOBUHOTPAIHON KUCIIOTHI YBEJIMYMBAETCS IIOCIE BBEIACHUS HEKO-
TOPBIX JIeKapcTB — KaM(Opbl, CTPUXHUHA, aapeHannHa. [Ipu Hapko3e comeprkaHue 3TON KUCIOTHI
B KPOBU CHMIKAETCSl.
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KanubpoBouHblii rpaduk 3aBUCHMOCTH BEJTMYHUHBI ONITHYECKOW IIIOTHOCTH pacTtBopa (D)
ot koHueHTpauuu [1BK B npoGe

PesyabraT: D = C=
Pacuer:

BriBOa:

IHoanuce npenojgaBares:
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3AHATHE 11
BTOPUYHBIE ITYTU OBMEHA I'/TFOKO3bI.
METABOJIN3M I'AJIAKTO3bI, ®PYKTO3bI, 9TAHOJIA.
KOJMYECTBEHHOE OIIPEAEJIEHHUE I'VIIOKO3bI B KPOBH

AxkTyajbHocTh TeMmbl. Ilentozodocharnpiii myts (IIDII) u rIrOKYpOHOBBIN MyTh OOMEHa
TJIFOKO3BI HE IPUBOJIAT K cHHTE3y AT®. OHU BBHIMONHSIOT ClIeAyONIUE TIaBHble pyHKmu: 1) oOpa-
3oBanne HAJIOH H* nus BoccranosurensHbix cunte3os (IIDID); 2) obecneuenue pubo30ii cuaTesa
HYKJICOTUAOB M HyKJIeHHOBBIX KucnotT (IIPIT); 3) o6pazoBaHue TIIOKYPOHOBOM KUCIOTHI JUIsl CHUH-
T€3a TeTepOIUTUCaXaphJ0B COCAMHUTEIbHOW TKAHU M JCTOKCHUKALIMKA MPOAYKTOB MeTaboIu3Ma
Y KCEHOOMOTHKOB (4y>KEPOJHBIX BELIECTB) B MEUYEHHU IyTEM HMX CBS3bIBAHUS U BHIBEJICHHS B BHUJIEC
TJIIOKYPOHUJIOB (TJIFOKYPOHOBBIN IYTh).

Henocrarounocts psaa ¢pepmentoB I1PII — mpuunba remonusa s3puTponuToB. ToT ¢axT,
YTO acKOpOMHOBAs KHCIOTa — HE3aMEHUMBIA KOMIIOHEHT MHILIM Y MOPCKUX CBHHOK U MPHUMATOB
(B TOM 4YHCIIE M YETOBEKa), OOBSICHICTCS OTCYTCTBHEM OIHOTO M3 ()EPMEHTOB CHHTE3a 3TOT'0 BUTA-
MHUHA U3 TYJIOHOBOW KUCIOTHI (y OOJNBIIMHCTBA IPYTUX MJICKOMUTAIONIIUX OH €CTh).

Bynymemy Bpauy HEOOXOAMMO YETKO MPEACTABIATH, KaK MPOTEKAET MEeTaboIM3M (HPYKTO3BI
Y TaJIaKTO3bl Y YEIIOBEKa, MOCKOJIbKY HEAOCTaTOYHAs! aKTUBHOCTH (DEPMEHTOB, Yy4acTBYIOLIUX B 00-
MEHE 3THUX TeKCO3, IPUBOAUT K TAKUM 3a00JIeBaHMIM, KaK WAMONATHYECKas PPYKTO3YpHUS U Tajlak-
To3eMusl. 3HaHHE 0cOOEHHOCTEN OOMEeHa 3TaHOoJIa B OPraHU3Me HEOOXOAUMO JJIsl TOHUMAaHUS 1aTo-
reHe3a aJIKOT0JIN3Ma U OCHOBHBIX ITO/IXO/IOB K €ro Teparuu.

KoHuenTpanus riitoko3sl B KPOBU MOIIEPKUBACTCS HA TIOCTOSIHHOM YPOBHE M HAXOJUTCS TIOJT
CTPOTHM TOPMOHAJIBHBIM KOHTPOJIEM. B CBSI3M ¢ 3THM MMaTOIOTHYECKHUE U3MEHEHHUS CO CTOPOHBI SH-
JOKPUHHOM CHUCTEMBI HEPEIKO COMPOBOXK/IAIOTCA HApyIIEHWEM U YriieBogHoro oOMeHa. Tak, Heno-
CTaTOK MHCYJMHA MPUBOAMT K TUIIEPTIIMKEMHUH U CaXapHOMY JHa0eTy.

Hean 3ansaTHsA: chopMupoBaTh NpEACTaBIEHUE O 3HAUEHUH MEHT030(0oc(aTHOrO U TIIOKY-
POHOBOTO IyTEH MPEBPALICHUS TIFOKO3BI; H3YYHTh META00IHM3M TaJakTO3bl, (PYKTO3bI, ITAHOIA;
YCBOUTH POJIb TOPMOHAIBHOMN Peryisiiuy oOMeHa yrieBoJO0B B MOJACP)KaHUU KOHIIEHTPALUHU TJII0-
KO3bI B KPOBH JUII YMEHUSI HHTEPIPETUPOBATH XapaKTep OMOXMMHUYECKHX HAPYIICHUH y OONBHBIX
IIPU NATOJIOTUHU YTIIEBOJHOI'O OOMEHa.

TpeGoBanusi K MCXOAHOMY YPOBHIO 3HaHMii. /i1 OTHOTO YCBOEHUS TEMBI HEOOXOIUMO
MIOBTOPUTH U3:

= OUOOp2AHUYECKOU XUMUU.

— CTpPOEHHME U CBOMCTBAa pUOO3bI, J1€30KCHUPUOO03bI, TalakTO3bl, (HPYKTO3BI, TIIIOKYPOHOBOM
KHCJIOTBI;

— PpeaklHU anbJ0JbHON KOHJIEHCAIUH;

*  HOpMANbHOU PU3UOIO2UU:

— HEHpOropMOHAJIbHBIE MEXAHU3MBbI PETYJISIMH YIIIEBOJAHOTO OOMEHa.

JlJ1s1 NpOBEPKHU MCXOAHOT0 YPOBHS 3HAHMI BBINOJHUTE Cileaylollee 3aJaHue:
3aoanue 1. Hanumure Ha3BaHUs yIieBOJIOB:

a. 0. B. I.
CH,OH CH,OH COOH HO CH,
HO OH
OH OH
OH
HO OH OH
OH OH
OH OH OH OH OH

Hpa@uﬂbHOCl’l’lb PpeuteHus nposepobme, COnocmasus eco ¢ omeemamu.
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Bonpocs! nu1s1 06cyxaeHust:

1. [Tenro3zodocharapii myTh (CyOKJIETOUHAS JIOKAJIM3AIUsS, JTAlbl, KIOUYEBBIE (EPMEHTHI,
MeTa0O0JIUTHI, OMOJIOTUYECKAS POJIb).

2. I'mokypoHOBBIH MyTh (TKaHEBasi U CyOKJIETOYHAs JIOKATU3alus, IyTH MeTabonu3ma Iito-
KYPOHOBOM KHCJIOTBI, OMOJIOTHYECKAs POIIb).

3. Katabonmusm QpykTo3pl B medeHHw, cxema peakiui. Hapymenwss oOmMeHa (GpPYKTO3BI
(3ccennmanbHas GpyKTo3ypusi, BPOXKICHHAS HEMIEPEHOCUMOCTh (DPYKTO3bI), MOJICKYJISIPHBIE MEXa-
HU3MBI, OAXO/bI K AMATHOCTUKE U JICUEHHUIO.

4. Karabomu3Mm TrajakTo3pl B TICUEHHU, cXxema peakiuil. Hapymenue oOMeHa TallakTO3bI
(ramakTo3emus), IPUUUHBL, TOJIXO/bI K TUATHOCTHUKE U JICYCHUIO.

5. MeTabonm3M 3K30T€HHOTO 3TaHoJa (IyTH, CXeMa peakinii).

6. Perynsmus conep:kaHus rIIOKO3bI B KpPOBU. MeXaHU3MBbI PETyIsATOPHOTO ACHCTBUS TOPMO-
HOB (MHCYJIVH, aJIpCHAIINH, TTFOKArOH, TIIFOKOKOPTHUKOUIBI U JP.).

JIMTEPATYPA JUIA ITIOAT'OTOBKHA

Ocnognasn
1. Buonoeuueckas xumus / B. K. Kyxta [u ap.]. Mocksa : burom, Munck : Acap, 2008. C. 182-192.
2. buonoeuueckas xumus / A. JI. Taranoswd [u ap.]. Musack : Beimr. mik., 2013. C. 142-162.
3. KoHcnekT Jekuuii.
Jlononnumenvuasn
1. Jlenunooicep, A. OcuoBbl Onoxummn / A. Jleannmxep. Mocksa : Mup, 1985.
2. buoxumus denoseka / P. Mappu [u ap.]. Mockga : Mup, 1993. T. 1. C. 199-224.

3AJTAHUSA NJISI CAMOCTOSITEJABHOM PABOTHI

3adanue 1. PaccMoTpuTe peakiiuu, COCTaBIsIoNMe okuciauTenbHbiil stan [IDII. O6parure
BHUMAaHME Ha TO, YTO B JABYX pEaKUUsAX JAETMJIPHUPOBaHUS B KauecTBe KO(epMeHTa MCHOIb3YeTCs
HAJID".

1.1. BCIOMHUTE W yK&KHTE CXOICTBO M pasiuuvs B CTpykType u ¢yHkimsax HAJ[H-H*
u HAJIOHH".

1.2. 3armoMHwHTE:!

a) oTinuus HeokuciautenbHoro dTama [1PII oT okuciaurensHOro (hepMeEHTHI, KOHEPMEHTHI,
oOpatuMocTh peakiuii). OOpaTuTe BHUMaHHE HA 3HAYCHUE OKHUCIHMTEIBHOW UM HEOKUCIUTEIHHOU
yactu [1DII;

0) Hau6onee aktuBHO [1DII mporekaer B e4eHH, )KUPOBOM TKAHHU, JAKTUPYIOLIEH MOJIOYHOMN
xKelese, Kope HaJIMOYEYHUKOB, MTOJIOBBIX JKeJIe3aX, SPUTPOIIUTAX, Makpodarax.

Vwmetite 00bsicHUTE 3HaueHue [1DIT m1sg 3TUX KIETOK U TKaHEH.

1.3. OOpatuTe BHUMaHKUE HA TO, YTO OKUCIMTENbHBIM MyTh 00pa30BaHUS MEHTO3 U MYTh Ipe-
BpAllleHUs NEHTO3 B I'€KCO3bl (HEOKUCIUTENbHBIN) BMECTE MOTYT COCTaBISATh LUKIMYECKUN MpO-
1ecc — neHTo30¢gocaTHbI HUKI. Belyunte cymMmapHoe ypaBHEHHE NMEHT030(0oc(aTHOrO IUKIIA.
Hanummre crexuomerpudeckue Ko3GPUIMEHTHI s TpeBpalieHus:

? Ilerto30-5-hocar ———— > ? rmroK030-6-docdar.

3aoanue 2. O3HAKOMBTECH CO CXEMOM TIIOKYPOHOBOTO MyTH OOMEHa yrieBoaoB. OTMeThTe
I ceOst rJIaBHBIE IMPOMECIKYTOYHBIC MeTa0O0IUTEI 3TOrO ImyTH.

2.1. YmeiiTe 0OBACHUTH POJIb TNIIOKYPOHOBOTO MYTH JIs EYeHU U puOpoOIacToB, OTBETHTE
Ha BONPOC: KaKWe M3 MPHUBEICHHBIX YTBEPXKIACHUN O TIIFOKYPOHOBOM ITYTH OOMEHA TIFOKO3BI SIBJISI-
IOTCSI CTIpaBeIMBBIMU?

A. ObecrnieunBaeT nMoTpeOHOCTU TenaToiuToB B Y J[D-TIIOKYPOHOBOM KUCIIOTE Il peakiuit
o0e3BpexuBaHUs OMTUPYOUHA, CTEPOHIOB, JIEKAPCTBEHHBIX BEIIECTB U KCEHOOUOTHKOB.
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b. MeTaGonuThl TIIOKYPOHOBOTO MYTH UCHOIB3YIOTCS JUISI CHHTE3a MPOTEOTITMKAHOB OCHOB-
HOT'O BELIECTBA COCAMHUTEIBHON TKaHHU.

B. DT0 UCTOYHUK TYIOHOBOM KHUCIIOTHI JIJIsl CHHTE3a aCKOPOMHOBOM KUCIIOTHI Y OOJIBITUHCTBA
YKUBOTHBIX.

I'. DTO 1OMOJHUTENBHBIN MYTh CUHTE3a MIEHTO3.

J1. BeimosHsIeT SHEepreTUUECKY0 (YHKIIHIO.

2.2. Pa3beputech, B 4eM OyJeT MPOSBIATHCS HEAOCTATOYHOCTH (DEPMEHTA, MPEBPAIIAIOIIECTO
L-kcumynosy B D-kcuityno3y.

3adanue 3. 3aiOMHUTE, YTO CPOACTBO (hepMEHTA TEKCOKMHA3BI K (PPYKTO3€ 3HAUUTEITHHO HUXKE,
4eM K IJIIOKO03€, TI03TOMY BEpOSTHOCTh y4acTHs 9TOTo (pepMeHTa B IpeBpamieHu (ppyKTO3bl KpaiiHe
Masna. Hamummre peakiuio, KOTOpyro KaTaau3upyeT MeYeHOYHbIH (epMEeHT — (PPYKTOKHHA3A:

3.1. OueHure MOCIENCTBUS HEIOCTATOYHOCTH (PEPMEHTOB, yYaCTBYIOIIUX B IMPEBPALICHUU
(GPYKTO3BI B IITIOKO3Y. BepHBI 1 BEICKa3bIBaHUS:

A. DccennuanbHas (QpPyKTO3ypHsl CONMPOBOXKIAETCS BbIBeleHUEM HedocHOopHInpOBaHHON
GpyKTO3BI ¢ MOUYOH, TIOTOMY UTO aeduuut depMeHTa PPYKTOKHHAZHI HE MO3BOJSET OCYIIECTB-
JISITH HOPMAJIbHBIN METa00IU3M SK30T€HHON (hPYKTO3BI;

b. [Tpu reHeTndeckn 00yCIOBICHHON HENMEPEHOCHMOCTH (DPYKTO3BI HAOIIOAACTCS HHIYIUPY-
emasi (ppyKTO30{ THUIOTIIOKO3EMHUsI, TOTOMY YTO HakaruBarouuiics Gppykro3o-1l-pocdar 610ku-
pyeT MOOMIIM3AIIHIO TIIFOKO3bI M3 TIIMKOTE€HA ITyTeM HHruOnpoBaHus Gpochopuiiassl MeYeHH.

3.2. llognuiuTe (hepMEHTHI U KOPEPMEHTHI, KOTOPbIE OCYIIECTBIISIIOT LIENOYKY [TPEBPAILECHUI:
['moko3a ——— > copobut ——— > ¢pykTo3a

OTBeTbTE HA BOIIPOC: OOPATHM JIA STOT MPOIECC?

3aoanue 4. Pa3bepurech, KakuM 00pa3oM BKIIOYAETCsS B METa0OIU3M rajlakTo3a, MOoCTyIaro-
mas ¢ muuiei.

4.1.Y pebeHka ¢ poxJIeHHUS OTMEUAIOTCSl pBOTA U AMapest Mociie Kaxjaoro kopmieHus. [Ipu
o0ciieIoBaHUM BBISBIEHO OTCTaBaHME B Macce Tella, YBEIMYEHUE IEeUEHH, )KENTyxa, 3aJlepiKKa
HEPBHO-TICUXUUYECKOTO PAa3BUTHSI, YACTUYHOE TIOMYTHEHUE XPYCTAJINKA.

OTBeThTE Ha BOIPOCHL:

A. Bam npennosnoKuTeabHblid Juartos3?

b. JIaGopaTopHbIif aHaINU3 aKTUBHOCTH KaKOTO (pepMEHTa MOKHO MPOBECTH, YTOOBI MOATBEP-
IUTH OUArHos?

B. Kakue pexomennanuu no kopmiieHuto pedbenka Bol nagute marepu?

4.2. 3alIOMHHUTE, YTO rajakTo3a HeoOXoauma:

a) ISl CHHTE3a JIAKTO3bI B JJAKTUPYIOIICH MOJIOYHOM Kee3e;

0) [ CHHTE3a TTTUKOJIUITNIOB, TIIMKOIIPOTENHOB M MMPOTEOTITUKAHOB.

OO6paruTe BHUMaHUE Ha BO3MOXXHOCTh CHHTE3a TAJIAKTO3bI M3 TJIFOKO3bI U YMEHTE CXeMaTHude-
CKHU U300pa3uTh ATOT MpoIiecC.
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3aoanue 5. PaccMOTpUTE OCHOBHOHM IyTh METa0OIU3Ma 3THUIIOBOTO CIHMPTA. 3aIOMHUTE, UTO
MeTaboau3M 3TaHosa Ha 90 % npoucxoauT B MEUYEHH, IO3TOMY IIpHU 000 MaTOJI0THH, COPOBOX-
Jaroreiicst HapyleHueM (QyHKIIMH NeYeHH, HaOI0AaeTCsl CHUKEHUE TOJIEPAHTHOCTH K aJIKOTOJIIO.

5.1. Tna oxucnenus 50 r sTaHona tpedyercsa Takoe xe KomumdectBo HAJI', Kak v 11 oxuc-
nenus 200 r rioko3sl. [Ipyuem oOMeH 3TaHOsIa OCYILIECTBIISETCS] 3HAUUTEIBHO ObICTpEE, UEM OKHUC-

JICHHE TJIIOKO3bI. Y UYHNTHIBAS Ty HH(bOpMaHHIO, OTBECTHTC HA BOIIPOCHI:

a) KaK U3MEHUTCS [P npueMe ajkorois orHomenne HAJITHH™ /HAJ[' B kieTkax nedeHn?
0) KaK U3MEHUTCS B 3TUX YCIIOBUSAX KOHIICHTpAIMsI MUPYyBaTa U JIAKTaTa B KJIIETKAaX Me4eHu?

OTBeT MOATBEPAUTE COOTBETCTBYIOLIEH PEaKIIUEH.

5.2. BepHo JI1 BBICKA3bIBAHHUE: IIPU MPUEME AJIKOTOJISI OTMEYACTCsl THHOTIMKeMUs, HOTOMY
YTO B 3THUX YCJIOBHAX B KIJICTKax IICUCHU CHHIKACTCS KOHLCHTpalUusA IHpyBaTa, 4TO HPUBOAUT
K CHMKCHHUIO CKOPOCTH INIFOKOHCOI'CHE3a, ABJIAOMICTOCA OJHHUM U3 HCTOYHHUKOB I'NTFOKO3bI B KPOBH.

3aoanue 6. 3anonauTe TAONIHIly, 0OOONIAIONIYIO CBEICHUS O BIUSHUU TOPMOHOB Ha OOMCH

YriieBo40B, BBI6I/Ipa$I IIpaBHWJIbHBIC BAPHAHTHI OTBECTOB U3 IIPUBCACHHBIX HUXKE:

Xumuueckas Bansinue Ha Bansinue Ha
Ha3zBanue | MecTO CHHTe3a Txanu-
npupoaa npouecchbl 00MeHa | KOHIEHTPALHIO
rOpMoOHAa TOPMOHA MHIIEHH
rOPMOHA YIJIEBO/IOB TJIIOKO03bI B KPOBH
HNucynun
AJlpeHanuH
I'moxaron
Koptuzon

6.1. MecTo cuHTE3a TOPMOHA!

a) 0-KJIETKU OCTPOBKOB JlaHrepranca nmopkeny104HoM Keesbl;
0) KJIETKH KOPKOBOTO CJIOS HAIMOYCUHUKOB;

B) KJIETKA MO3TOBOTI'O CJIOSI HAATIOYE€YHHUKOB;

r) B-KieTku ocTpoBKOB JIaHrepraHca noakenyJ04YHOM JKee3sl.

6.2. I[To xuMHUYECKOI MIPUPO/IE MPEICTABISIIOT COOOIA:
a) 0emoK;

0) MOTUIIENITHI;

B) IPOU3BOHOE TUPO3UHA;

T') CTEpOUI.

6.3. TkaHU-MUTIICHH TSI 9TUX TOPMOHOB:

a) MeYCHb;

0) MbITIIeYHAast TKaHb (TJIaKast, MOMEPEYHO-TI0I0CcaTas);
B) )KMpOBas TKaHb.

6.4. KoHIIEHTpaIus TIFOKO3bI B KPOBH 3aBHCHT OT CKOPOCTH CJIETYIOIIUX MPOIIECCOB:

a) MOCTYIJICHHE TJIFOKO3bl U3 KUIIEYHHUKA B KPOBb;
0) CUHTE3 TJIMKOTeHa;

B) MOOMIIM3AIMS TJINKOTEHa,

T') TJIFOKOHEOT€HE3;

1) HOCTYIUIEHUE TITIOKO3bI U3 KPOBHU B KJIETKH.

6.5. 3armoMHHTE: KOHIEHTpAIMsI TJIIOKO3BI B IIa3Me (CHIBOPOTKE) KPOBH B HOPME

3,9-6,1 MmMoJIB/1.
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6.6. [TonbepuTe COOTBETCTBYIOUIHME APhl TOPMOH — MEXaHU3M JICHCTBHSL:

1. Koptuszon. A. AKTuBaIus aJeHUIATIUKIIA3bl —> NMOBBIIIEHNE YPOBHSI HAM® B KieT-
2. AnpeHanuH. Ke — aKTUBalUs MPOTEUHKUHA3Bl A — ¢ochopunupoBanue GpepmMeH-
3. MucynuH. TOB, YYaCTBYIOIIUX B OOMEHE ITFOKO3bI, U N3MEHCHHE MX aKTUBHOCTH.

b. Yckopenue TpaHcmopTa IIFOKO3BI Yepe3 MeMOpaHbl KIeTOK-MHIICHEH,
akTuBanus pocdoauscTepassl U CHIKEHHE YpoBHS TAM® B KIleTKe.
B. Mnayknus cuaTe3a pepMEeHTOB Ha TEHETUYECKOM YPOBHE.

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

ITPOBEPBHTE BAIIIM 3HAHUSA (CAMOKOHTPOJIb YCBOEHH A TEMBI)

3aoanue 1. Tuamuanpodocdar — HeOOXOIUMBIN KOYEepMEHT Il cieayromero GepMenTa
[1OIT:

A. Dnimmepasa.

b. Tpancanbaonasa.

B. HU3omepasa.

I'. TpanckeTonasa.

. deruaporeHnasa.

3aoanue 2. IlpuMeHeHne HEKOTOPBIX JIEKAPCTBEHHBIX IPENApPATOB MOXKET BBI3BATH IE€MOJIU3
SPUTPOLIUTOB, CHIXKEHUE COJAEPIKAHUSI TEMOTJIO0MHA B KPOBH, JKENTYXY (JIeKapCTBEHHAs! F€MOJIUTH-
yeckas aHeMus1). [IpuunHON sBIseTCS HapylleHHE B SPUTPOLMUTAX PEAKLUU BOCCTAHOBIICHHS AM-
cynb(uIHON (OPMBI TITYyTATHOHA B CYIbPTUIPUIBHYIO:

I-S—ST + HAJ®HH' — 5 2 T-SH + HAJI®*,

Boccranosnennsiii  miyration (I'-SH) — HeoOxoaumblilt (akTop Aisi BOCCTaHOBICHHUS
SH-rpynn B remoryioOuHe, noajiepxaHus HOPMaJIbHOW (HOPMBI SPUTPOLUTOB, CTAOMIN3ALIUHN KIle-
TOYHON MeMOpaHsbl U T. 1. HenmocraTounas akTUBHOCTh Kakux gepmeHToB [1PII MoxkeT ObITH MpH-
Y1HOI 3a00neBaHus?

3aoanue 3. Merabonutsl [1OI1 MoryT ObITH UCIIONB30BAHBI I CUHTE3A!
A. HAJT".

b. ®AJI.

B. YTO.

I'. Kodepmenra A.

J. )KupHbIX KUCIOT.

E. ITos10BBIX TOPMOHOB.

3aoanue 4. Iumeas ppykroza pochopuiupyercs B IEUSHHU U pacIIeIUIsieTcsi ¢ 00pa30BaHUEM:
A. IByx Monekyn pochoanokcuamneroHa.

b. Monekynsl pocdoauokcuaneToHa 1 rUIepuHOBOTO albJIeTua.

B. Monexynbl auokcuarieTona u 3-hochoriminepuHOBOTO albAeTH/IA.

I'. Monekyns! pocdoauokcuaneTona u 3-hocorauiepuHOBOro ajibIeruia.

. AByx momnekyn 3-pocdormuiepuHOBOro anbaeruia.

3aoanue 5. Kaxoii u3 cienyronmx GepMeHTOB HE yUaCTBYET B PEaKLUAX MTOCIIEI0BATEIHHOIO
MIpEBpAIICHUS TanakTo3bl B Y [|P-rmroko3y?

A. 'amakToKMHAa3a.

b. Onumepasa.

B. ®ocdormokomyrasa.

I'. Ypununrpaucdepasa.
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3aoanue 6. Y GONLHOTO XPOHMUYECKUN TEeNATHT C MPHU3HAKAMU MEYCHOYHON HEJ0CTATOYHO-
cti. Ha mpuemMe y Bpaya OH CHpAIIMBACT, KaK 4YaCTO MOXKET YHOTPEOJATh CIIUPTHBIC HAMUTKU. UTO
OBl BBI TOCOBETOBAH O0sIbHOMY? OOOCHYITE CBOI OTBET.

3aoanue 7. Kopenn unrubupyer 3',5-pochoauscrepasy, npespauiaronryio tAM®D B AM®.
Kakoit 3 nepeuncineHHbIX 3¢ HeKToB OyAeT HaOII0AaThCs Mocie BO3ACHCTBHS KodenHa?

A. CHW)KEHHE aKTUBHOCTU NMPOTEUHKHWHA3bI A B IIEUCHH.

b. CHnxenue akTUBHOCTH MPOTEUHKHUHA3BI A B MBIIIIAX.

B. [1oBbilieHNe aKTUBHOCTU MUPYBAaTKUHA3HI B [IEYEHHU.

I'. CHmxeHue aKTUBHOCTH TJIMKOTCHCUHTA3HI B IICUCHHU.

3aoanue 8. bonbHOUN caxapHbIM AHMA0ETOM TOCIE HHBEKIIMU WUHCYJIUHA HE CMOT CBOEBPEMEHHO
noectb. Ha pabore ero cocrosiHue pe3ko yXyaumiochk. Bpau ckopoii moMouiy npu 0CMOTpe OTMe-
yaeT 0eCroKOMCTBO OOIBHOI0, OJIETHOCTD U BIAXKHOCTh KOXKHBIX TTOKPOBOB, YTHETEHUE PEe(IICKCOB.
YpOBEHB IIFOKO3BI B KPOBH COCTaBIISICT 2,8 MMOJIB/J1. UTO ClIeyeT CPOYHO BBECTH ITOMY HAIIUCHTY?

A. AnpeHalivH.

b. I'moko3y.

B. Uucynun.

I'. Hurpornuuepus.

3aoanue 9. I1oueynbiii TOPOT IS TIIFOKO3bI COCTABJISET:
A. 5,5 MMoIB/m.

B. 10 mMoib/m1.

B. 20 MMomb/m1.

I'. 30 MMoJIB/m.

OTBeTHI K pelieHUuI0 3aJaHuil

/Jlna camonpoeepku ucxo0no2o ypoensa 3HaHUIL

1 — a) I'moxko3a; 6) 'anakTo3a; B) [ mokypoHoBas kucnota; r) Pubosa.

Jlna camocmoamenvhoul padomet:

21—A,b,B,T.3.1. A— Bepno; b — BepHo.

4.1. A — ramakrozemus; b — Tan-1-pochar-ypuaunrpanchepasa; B — uckirounth raigak-
TO3y W3 MUIIH (UCKYCCTBEHHOE BCKAPMIIMBAHHE).

5.1 — a) yBenuuuTcs; 0) MUPYBAT CHUXKAETCS, JTAKTAT HApacTaeT; 5.2 — BEPHO.

66.1—B;2—A;3—B5,B.

JIABOPATOPHAS PABOTA (60 MUHYT)

Onpenesenne KOHIEHTPALNH IVTIOKO3bI B CHIBOPOTKE KPOBH ()epMEHTATHBHBIM METOAOM.
Ilpunyun memooa. Meto 0OCHOBaH Ha CIEIYIOMNX (EPMEHTATUBHBIX PEAKIIMSIX:

T'moko3a + H20 + O3 » ['moxonomakToH + H>O»
TI'nrokozookcuoasza

H>0; + 4-amunoanTUnMpHH + QeHon » XwunonumuH + 4H>0
Ilepokcuoasza

OO6pa3yronmiics MpoayKT UMEET PO30BYIO OKpacKy. MIHTEHCHBHOCTh OKpacKd MpPsIMO Mpo-
MOPLHMOHANIbHA KOHIIEHTPAIIMH TITFOKO3bI U U3MepsieTcsl JOTOMETPUUECKH.

X00 padomui. benku cbIBOPOTKU KPOBU OCAKIAIOT ACTIPOTEUHU3UPYIOIIUM peareHToMm. I ro-
KO3y ONpEAEISIOT B HaJ0CaI0YHON KU IKOCTH MOCie HEHTPUPYTHPOBAHUS.
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CxeMa II0OCTaHOBKH OIBITA:

| OnbiTHAs MpoGa, M | CranpaptHasi npo6a, MJ
B uentpudyxHsie IpoOHUPKU BHOCSIT:
ChIBOPOTKA KPOBH 0,1 —
CTaHmapTHBIA PaCTBOP TIIFOKO3bI — 0,1
Jenpotennusupytronuii pactBop (3 % TXYV) 1,0 1,0

[lepememuBarot u neHTpudyrupyiot npu 3000 06/MuH B TeueHue 15 MUHYT

B cyxue npobupku BHOCAT:

HanocanouyHas »KUIKOCTb 0,2 0,2

Pabouuii pactBOp PepMEHTOB 2,0 2,0

[lepememuBaroT 1 MHKYOUPYIOT peakimoHHYI0 cMech 10 MuH npu 37 °C wim 30 MUH TIpU KOMHATHOHM TeM-
neparype

[To okoHYaHMM WHKYOAlIMM W3MEPSAIOT ONTUYECKYIO TUIOTHOCTH OINBITHOW M CTaHIApTHOM
po6 Ha ®OK (mmmHa BostHBI 490—540 HM) B KIOBETax 5 MM IIPOTUB KOHTPOJIS.

KonTtpoabsHnas npoda coaepxut 0,2 M1 AeNpOTEUHU3UPYIOIIETO pacTBopa u 2,0 M paboue-
ro pactBopa epmenToB. KoHTpoIbHYIO P00y MOKHO TOTOBHTH OJHY Ha IPYIIITY.

Pacuer npousBoasaT 1no gpopmyre:

Con. = Eon. - Cer. / ECT.,

rae Con. — KOHIIEHTpaLus IIIOKO3bl B KPOBH (MMOJIB/JT); Cer. — KOHIEHTpALUs IUIIOKO3bl B CTaH-
napTHOM pactBope (5,5 MMoiab/1); Eon, — 3KCTHHKINS ONBITHON MPOOBI; Ecr, — IKCTHHKIMSA CTaH-
JTAPTHOU MPOOHI.

Pe3syabrar: Eon =
Ecr =

Pacuer:

KiauHnko-1uardocrnyeckoe 3HaueHne. HopManbHbie BETUYMHBI KOHIICHTPAIIUN TIIOKO3BI
B IJIJa3M€ U CHIBOPOTKE KpoBU — 3,9—6,1 MMOJB/I, B CHMHHOMO3TOBOM JKUJIKOCTH — OKOJIO
2,78-3,89 MMOIIB/1I.

VYBenu4yeHue coiiepikaHus TIFOKO3bI B KPOBU (TUTIEPTIIUKEMHUS) HAOTIOAACTCS MPH caXxapHOM
nuabeTe, OCTPOM MaHKpeaTHTe, MaHKPEaTHYECKHX MHUPpPO3ax, SMOIMOHAIBHBIX CTpeccax, MOcie
3(UPHOrO0 HAPKO3a, OOWIBLHOIO TpUEMa YIJICBOAOB C IHIICH, a TAaK)KEe MPH MOBBIIICHUH TOPMO-
HAJILHOW aKTUBHOCTH Psijia kene3 (IUTOBUIHOM, THImo¢u3a, KOPKOBOTO U MO3TOBOI'O CJIOS HAJIO-
YCYHHUKOB).

CHWKEHHE YPOBHS TUIFOKO3bI B KPOBH (THIIOTJIMKEMHS) BCTPEYAETCS MPHU MMOPAKEHUHU TTapeH-
XMMBI TICYCHU, HApYyIICHUN (EPMEHTATUBHOM aKTUBHOCTH TP pacrajie IIIMKOTeHa; HeJI0CTaTOYHON
GYHKIMU IIUTOBUIHON KeJe3bl, HAAMOYSUHHKOB, THIO(H3a; TepeI03uPOBKE HHCYIHHA TP Jieue-
HUM caxapHOro auadeTa, HapyIICHUH BCAChIBAHUS YTJICBOOB, OTpaBieHUIX Gocopom, OEH30I0M,
XJI0pohOPMOM, TTPH HETOCTATKE MPUEMA C MHIICH yrIIeBOIOB, MOCE OOBIINX MMOTEPh KPOBH.

BriBoOa:

IMoanuch, mpenoaaBarteJisi:
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3AHSATHE 12
KOJIVIOKBUYM 110 TEMAM «BBEAEHUE B METABOJIN3M»,
«MIEHTPAJIBHBIE METABOJIMYECKUE NIIYTH», «xBUOJTIOI'MYECKOE
OKHUCJIEHHUE», «KOKUCJIUTEJIBHOE ®OCPOPUINPOBAHMUED,
«OBMEH YTJIEBOIOB»

BOHpOCLI JJIS1 MOATOTOBKH K KO/LNIOKBUYMY .

1. Meta6onusm. [lousiTue o0 kaTabonu3me (MPUBECTU IPUMEPBI) U 00 aHaOoIM3Me (IPUBECTH
MIPUMEpHI), Pa3Inuus U CBSI3b MEXKIY HUMH Ha ypOBHE CyOCTpaTa, BOCCTAHOBJICHHBIX KO(pEpMEH-
TOB, YHEPTUU U PETYIATOPOB OOMEHA.

2. Buaer merabonmuueckux nytei. [loHsATHE O KIFOYEBBIX (PEryisTOPHBIX) (epMeHTax.
LenTpansubie (00mIHe) MyTH MeTaboIHM3Ma.

3. AneHusioBasi cucTeMa, ee KOMIIOHEHTHI, posib B kieTke. CriocoObl cunte3a ATD B kieTke
U criocoOsI ee ruaponu3a. [lepeuncianre peakuu U MpOLECChl, COMPsKEHHBIE ¢ THApon3oM ATO.
WX poinb /U1 KIIETOK U OpraHU3MOB.

4. OxucnurensHoe AekapookcmmpoBanue [IBK. Tlouemy mporiecc oKUCIUTEIBHOTO JeKap-
OOKCUITUPOBAHUS MUPYBATa HA3bIBAIOT [IEHTPAIBHBIM META00IMYECKUM MyTeM (ITOKaKUTE Ha CXeMe
karabonusma)? Hanummre cymmapHOe ypaBHEHHE M PEaKLMU OKHUCIUTENIBLHOTO JAeKapOOKCHINPO-
BaHUA NHpyBaTa. YKaxutre (epMEeHThI U KO(DEpMEHTHl MUPYBATACTHIPOTCHA3HOTO KOMILIEKCA.
Kakue BUTaMUHBI y4acTBYIOT B 3TOM Ipouecce? YTo nmpou3onaéT npu aepuuuTe STUX BUTAMUHOB
B opranusmMe? Kak ocymiecTBisieTcs peryssiius nmupyBaTaeruaporeHazHoro komriekca? Paccuunraii-
T€ SHEepreTHYecKuil BoIXos (B Moisix AT®) okucneHus nupyBara 10 KOHEUYHBIX IPOTYKTOB OOMEHa.

5. Hukn tpukap6oHoBBIX KUCIOT. [Touemy nukn KpeOca siBisieTcs neHTpaabHbIM MeTabo0IIn-
yeckuMm miytem? [lokaxute Ha cxeme. @ynkuuu L[TK. Yto Takoe aHamiepoTUYECKHE peaKIUU
(mpumep takoil peakiuu)? Hamumure cxemy LITK, HazoBuTe BUTaMUHBI, Y4acTBYIOIIUE B 3TOM
nporecce. Kakue peakunn nukina Kpedca cBsizaHbl ¢ KOMITIEKCAaMH JIbIXaTelIbHOU 11enu? CKOJIBKO
MoJib AT® moxHO npu 3ToM noay4uuTh? [Tokakute 370 Ha cxeme (PepPMEHTOB TKaHEBOT'O JIbIXaHMUS.
Paccuuraiite sHepreTuueckuil Oananc okucieHus anetun-KoA. Karabonuueckas QyHKIMS HUKIA
Kpebca. YmeiiTe paccuntars U okazaTh Ha cxeme, CKoJbKo AT®D cuHTe3upyeTcss B MUTOXOHAPUSX
IIPU OKUCJICHUH PA3IMYHbIX CyOCTPaTOB (AMUHOKHUCIIOTHI) O KOHEYHBIX TPOTYKTOB:

a) Tup — pymapat — CO2 + H20;

0) mpo — a-keroramyrapatr — CO2 + H20;

B) acH — okcayoaneratr — COz + H20;

r) apr — a-kerornyrapat — CO2 + H20;

1) MeT — cykuuHui-KoA — CO2 + H20;

e) ber — anermin-KoA — CO2 + H20;

K) BT — cyknuHWI-KoA — CO; + H20;

3) ruc — o-kerorayrapat — CO2 + H20;

n) uie — cykuuHmi-KoA — CO2 + Hz0.

6. Buxer Omonornveckoro okuciieHus. Butamuabl PP 1 B2 kak y9acTHUKHM OKUCITHTEIHHO-
BOCCTaHOBHUTEIbHBIX peakiuii. Hapucyiite 6mok-cxembl HAJT', HAJI®", ®MH u ®AJl. OkcureHa-
3HBIM MyTh YTWIM3ALUU KHcIopoa B kieTkax. @epmenTsl. OkucieHue B MUKpocomax. Cxema Mu-
KpocoManbHOU 1enu. CpaBHUTE OKCUIA3HBIM M OKCUTE€HA3HBIN IyTH YTHIM3AlMK Kuciopoaa. Poib
3THUX MPOLECCOB B KIIETKE.

7. TxaneBoe npixaHue. Cxema ()epMEHTOB TKAHEBOTO JbIXaHHs. KoMIIEKChl AbIXaTenbHON
Lenu. YKaXuTe Ha CXeMe y4acTKU C dHeprueH, 1octatounoil st oopazoBanuss AT®. Ha ocHoBa-
HUU KaKOro M3MEpSEMOr0 IOKa3aTeslsd MOXHO ONPEAEIUTh KOJIMYECTBO SHEPIUH, BBIIEISEMON
B pEaKIUy MepeHoca 3JIeKTpoHOB? Perynsius akTUBHOCTH ()EPMEHTOB JbIXaTEIbHOW IIEMH, POJIb
Al1D, ATO. Ymeiite n300pa3uth cxemy (epMEHTOB TKaHEBOro abixaHus it HAJ[-3aBHUCHMBIX
n O®AJI-3aBUCHMBIX CyOCTpaTOB. YMeHTe BKIIOUaTh cyocTpathl 1ukia Kpebdca (n3onurpar, o-KeTo-
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rIyTapar, Majar, CyKIIMHAT) B JbIXaTelbHYI0 1enb. Onpeaenure, yeMy paBeH KodpduuueHT ¢oc-
dbopmwmpoBanusa (P/O) nns xaxmaoro m3 3Tux cyocrparoB. Ha cxeme o0s3aTenbHO yKa3bIBaTe
YYaCTKH COIPSDKEHUS! TPAHCIOPTA DJIEKTPOHOB M pochopmimnpoBanuss. MOXKHO T UCHOIB30BATH
11 OKMCIIEHHs cyOcTpaToB B MuTOXOHApUIX HAJID™? Ponrs HAJI®D™ B kieTke.

8. Uro takoe okuciurenbHoe (ochopunupoBaHue (ompeaesieHue, CyOKJIeTOYHAs JOKau-
3anusi)? OcHOBHBIE monoxeHus: teopuu [1. Murtdesmia, oObsCHSIONIME MEXaHU3M OKUCIUTEIBHOTO
bochopunmrpoBanust. Kak n3MeHsieTcst mpouecc OKUCIUTENbHOTO (pocopunrpoBanus npu HeJOCTa-
TKE KUCJIOpoJia B KiIeTKax (00BACHUTH MeXaHu3M)? UTo Takoe pa3o0IneHne OKUCIUTENLHOTO (hocdo-
punrpoBanus? Kakumu cBoiicTBamu JomKeH 00magate pazo0muTens? Kak u3meHsercs moriomeHne
KHUCJIOpOAa MpU AeWCTBUU pazoluiureseil (moscHUTh Mexanu3M)? CpaBHUTE MEXaHU3MbI OKHCIIHUTE-
JTBHOTO ¥ cyOcTpaTHOrO (ochoprmmpoBanus. Kakol n3 HUX mpeodiagaeT B MUTOXOHIPUSX ?

9. l'unosHepreTuueckue coctosiHusa. VHrHOUTOpHI mepeHoca 3JIEKTPOHOB IO JIbIXaTEIbHOMN
nenu. B kakoM cocTostHUM (OKUCICHHOM WJIM BOCCTAHOBJICHHOM) OyIyT HaXOJUTHCS MEPEHOCUUKU
ANEKTPOHOB MpHu OJ0KaIe LEnu: a) MPOU3BOIHBIMU 0apOUTYPOBOM KUCIOTHI, 0) MaJOHOBOM KHUCIIO-
TOI; B) IMaHUJAMH, YTapHBIM I'a30M; I') POTEHOHOM; 1) aHTUMHUIIMHOM A?

10. IlepeBapuBanue yriaeBoa0oB. YTO HOHUMAIOT MO BPOXKACHHON HEMEPEHOCHMOCThIO HCa-
xapuoB? [IpruuuHBl HapyIIEHUS TIepeBapuBaHMs JTaKTO3bl. JIakTyno3a u 000CHOBaHUE €€ HCITOIb-
30BaHUs B MUTaHUU. POIIb MUIIEBBIX BOJOKOH (KJIE€T4YaTKa, MEKTHHBI) B MMTAaHUM 4yesnoBeka. Mexa-
HU3MBI BCACBIBAHUSI YTIICBOJOB B KUIIICUHHKE.

11. MexaHu3M TpaHCIOPTa TIIOKO3bI B KIETKU. Hamummre peakiuio akTUBHPOBAHUS MOCTY-
MUBIICH B KJIETKY IIFOKO3bI M YKKUTE IyTH €€ TATbHEHIIEr0 MPeBpaCHHUS.

12. XuMu3Mm peakiuii HEOKUCIUTEIHHOTO U OKUCIUTEIBLHOTO TAloB aHa3pOOHOTO TIIMKOIH-
3a. buomornveckass poib TIMKONIN3a, Ha3HAYCHHE JIAKTATACTUAPOTEHA3HOW peakuuu. Perymsnus
aHa’poOHOTO0 pacmnaja rioko3bl. Kakoil u3 kiro4eBbIX (EpMEHTOB TIIMKOJIHM3a SBISETCS KIFOUEBbIM
U JUI IpYTUX myTeil oOMeHa riroko3sl? Perymsropras pois 2,3-nmudocdornumnepara. DuepreTude-
CKuil BbIXOA IuKonu3a. Mexanusm cuare3a AT® B aHa pOOHBIX YCIOBUSIX.

13. Xumu3m cnupToBOTO OpOXKEHUs (HEOKUCIUTEILHBIN 3Tal, OKUCIUTENBHBIN dTar). Peak-
LIUH, 00IIMe JUIsl CIUPTOBOTO OPOXKEHUS U TIIMKOIN3a. Pasznuuus stux aByx npoueccos. Kitouesbie
(bepMeHTHI ciupToBOTO OposkeHMs. Kakne coeqmHeHUs] MOTYT PEeryIrupoBaTh STOT Mpoiecc?

14. O6MeH ’K30T€HHOT0 dTaHoja (cxeMa), TKaHeBas JoKalu3alnus mporecca. MexaHusm pas-
BUTHS aJIKOTOJILHON TUTIOTJIMKEMUH U JIAKTAIHIEMHUH.

15. AspoGHoe OKHCIeHHE IIIFOKO3bl. DTalbl U UX CyOKJIETOYHas JOKaJIu3alMs, SHepreTuye-
CKUH BBIXOJ (pacueT MPOBOAMTE MO3TanHO) M MexaHu3Mmbl cuHTe3a AT®. YpoBHM perynsuuu,
KIIIOYEBbIE ()epPMEHTHI U UX peryasTopbl. CpaBHUTE SHEPreTUYECKHI BBIXO/ aHadPOOHOT0 U a3poo-
HOTO (TIOATAITHO) OKHUCIICHHUS TIFOKO3bI U MEXaHU3MBI cuHTe3a ATO.

16. Cynp6a KOHEYHBIX MPOAYKTOB INIMKOJIM3a — MHUPOBUHOTPATHONM M MOJIOYHOM KHUCIOT.
KakoBa cynp0a makrara, oOpa3oBaBIIErocsi B 3pUTpolUTax? DTanbl U IHEPreTUUECKUN BBIXOJ]
a’po0OHOr0 OKHUCIIEHHs JlakTaTta (pacdeT mpoBojauTe mosTamHo). Ilytm Merabonm3ma mupysara.
Kakoit myTh yTunmu3anum nupyBara CTUMYIUPYETCs IPU YSHEPToAeUINTE B KIETKAX?

17. I'moxoneorenes3. buonoruueckas poib, CyOKJIeTOUHAS JIOKAIHU3AlUs, CyOCTpaThl, KIt0Ue-
Bble ()EPMEHTHI U PETYISALHUA Mpoliecca. XUMU3M KIIOUEBBIX peaklHil. YMelTe paccuuTaTh IHepre-
THYECKUU OajaHc cMHTe3a MoJis riroko3sl u3 IIBK u I YK.

18. Cxema rimkoreHesa B renaTtoluTax 1 MuonuTax. KakoBsl 3amacel yriaeBo 0B B MBIIIIIAX,
B [IEYEHU U B IeJIOM opranusme? Paccunraiite sHEproTparhl BKIIOUEHHS MOJIEKYIbI (MOJIs) TIIFOKO-
3bI B MOJIEKYITY TJIMKOTeHa. [ OpMOHalTbHAs peryssius TIuKoreHe3a. Kak mposBisieTcs y denoBeka
CHIDKEHHE aKTUBHOCTH INIMKOT'€HCUHTa3bl? UTO Takoe ariuKoreHos?

19. I'mukorenonm3, Ouojoruveckas poib. Uto Takoe (Hochoposn3 U TuaposU3 TIIHKOreHa?
Bo03MOHBI 1M peakluu THAPOSIN3a IIIMKOoreHa B kKieTkax? Cxema ¢gochoponusa riamkorena. 3uaiire
pa3IAYMsl TOTO MpoIlecca B MEYSHU M MBIIMIIaX. ECTh T B 9THUX pa3nuuusx OMOIOTHYECKHH CMBICI,
a ecliu ecTh, TO Kakoi? M300pa3ure cxemy IIIMKOTCHONN3A MO/ BIUSHUEM TIIIOKaroHa, TKaHeBas
JoKamu3anus. MexaHu3Mbl aKTUBUPOBaHUS TIUKoreHpochopuiassl aagpeHaImHoM (cxema). [loka-
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KHUTE Ha CXeMe, YTO BHITOJIHEE B SHEPIeTUYECKOM OTHOIIECHUH: CPa3y OKHUCIATH TIIIOKO3Y MM BHA-
yaJie MPUCOEIUHUTD €€ K TJIMKOIeHY UM 9TO HEe UMEET 3HaueHus (pacueT MPOBECTH Ui aHa’poO0-
HBIX ycnoBwHii). Uto Ha3pIBatoT rimkoreno3amu? [Ipuunnsl 6onesznu ['upke, 6oneznu [lomme.

20. TlenTo3odocdaTHbIil MyTh pacnaja riIOKO3bI, dTaIlbl, OMOJIOTHYECKas POJIb.

21. N3o0pa3ute cxemarndecku odOpazoBanue Y D-rmoko3sl. KakoBa Ouonoruyeckas posib
MpoueccoB, UCNob3yomux Y P-rinoko3y? 3HayeHUE TIIOKYPOHOBOTO MYTU PACIICTUICHUS TJItO-
KO3bI B IIe4eHU 1 (hubpobracrax.

22. TlpeBpailieHue rajakTo3bl B r0Ko3y (cxema). KakoBbl npuunHbl ranakrozemun? CHHTE3
rajlakTo3bl M3 IJIIOKO3bl (cxema). HamummTe peakuuio CHHTE3a JIAKTO3bl B KJIETKaX MOJIOUHOM
KeJe3bl.

23. Cxema mpeBpamieHus (pPyKTO3bl B TIIOKO3Yy. IIpU4MHBI 3CCEHIMANBHOW (PYKTO3YpUU
U BPOXKAEHHON HEIEPEHOCUMOCTH (PPYKTO3BI.

24. Metoabl OIpeaesieHus] COAep KaHus TIIIOKO3bI B KPOBU U €€ (hU3MOJIOTHYECcKasi KOHIICH-
Tpanus. ['opMoHanbHas peryssiius YpOBHS INIFOKO3bI B KPOBH.

Bonpocs! 11 NOATOTOBKH K KOJLUIOKBUYMY 1JIs cTyAeHTOB MDUY:

1. Merabosnu3m, kaTabosiu3M U aHaOOJIM3M, UX Pa3IMUUs U CBSI3b MEXAY HUMHU. JIMHEHHbIE
U [IUKJINYECKHE METa0OIMUECKHUE ITYTH, PETYIIATOPHBIC (KITIOYEBBIE (PEPMEHTHI).

2. IlupuauH-3aBUcHMbIe U (hIaBUH-3aBUCUMBIE JeruporeHasbl. biok-cxemsl KoepMeHTOB
HA', HAI®", ®AJ], DMH.

3. AneHuioBasi cUCTeMa, €€ KOMIIOHEHThI, poib B KieTke. CrnocoObl cuHteza AT®: cy6-
CTpaTHOE, OKUCIUTENbHOE B (POTOCHHTETHYECKOE (hochopuIrpoBaHue.

4. OkucnIUTeNbHOE AEKapOOKCHWIIMPOBAHME MHMpYyBaTa KaK LEHTPaJbHBbI MeTaOoJIn4ecKui
nyTh. [IupyBaT-neruaporeHazHpiii KOMILIEKC ((hepMeHTHI, KOQEepPMEHTHI, CXeMa PEaKIIHA).

5. Hukn TpukapOOHOBBIX KHUCIOT KakK LEHTpaJbHBIA MeTabonudeckuil myTth. Kierounas no-
kanuzanusa LTK, cxema peakuuii, pepmentsl, kopepmentsl. @yuxnuu L{TK. Ananneporuueckue
peaxkuuu.

6. TkaneBoe npixanme. Cxema ()epMEHTOB TKaHEBOTO MAbIXaHUs. Komruiekcsl (GepMeHTOB,
Ko(epMeHThI, MeXaHu3M (pyHKIMOHUpoBaHMs. CxeMa JbpIXaTeabHOH 1enH, MyHKTHI hochopumupo-
BaHWs, MEXAHU3M (POPMHUPOBAHHUS DIIEKTPOXUMHUIECKOTO ToTeHnuana. H -AT®d-cunTaza. Xemuoc-
MoTHryeckas teopusi Murdemnta. Koadduuuent dochopunuposanust (P/O) mist paznudHbix cyo-
CTpaTOB, MOCTABJISIONIMX BOJAOPOJ B JIbIXaTENbHYIO Lenb. Perynsauus paOoThl IbIXaTEIbHON Lenu
u H*-AT®-cunTassl.

7. IlpyunHbl pa3BUTHS TUIIOIHEPIETUYECKUX COCTOSIHMM. Pa3o0uieHne OKHCIUTEIbHOTO
dbochopunupoBanus (MexaHU3M, pazoOmmTenu). UHrHOUTOpH TIepeHoca 3IEKTPOHOB U OKHUCIIH-
TeabHOTrO (hochopumpoBaHus.

8. YrneBoapl, kiaccuukaius, OCHOBHbIE IPECTaBUTEIH.

9. IlepeBapuBaHue YIIEBOAOB, MPOIYKTHI, HAPYIICHHUS IiepeBapuBaHUSA. Poib KieTdaTtku
U IEKTUHOB B IUTAHUU YEJIOBEKA.

10. BcacreiBaH#e IPOAYKTOB MEPEBAPUBAHUS YTIIEBOIOB, MOJIEKYISIpHBIE MeXaHU3MBI. CyIib-
6a BCOCABUIMXCSI MOHOCAXapHJI0B. TPaHCHOPT IIIFOKO3bI B KIETKH.

11. Cunre3 riMkoreHa, Ha3HaY€HHUE, MOCIEOBATEILHOCTD PEAKIUi, SHEPTro3aTpaThl U pery-
1. ATIIMKOTE€HO3.

12. Pacmiajg rMKOTeHa B TICUYSHHW W MBINIIAX, MOCIEIOBATEIBHOCTh PEAKIIHA, PETyIISIus.
I'muKkoreHossl.

13. I'nukonm3, OWoNOTHYECKas pPOJib, CYOKIIETOYHAs JIOKAIM3aIUs, JTarbl (HEOKUCIUTEIb-
HBIH, TIIMKOJIUTUYECKON OKCHUAOPEIYKLIMH), PeaKLuH, (PepMEHThI, SJHEPreTHUECKUI BBIXOJ U MeXa-
Hu3M obpazoBanusi AT®. Perymnsmus riavkonusa, Kiato4ueBble (epMEHTHI.

14. TlupyBar kak neHTpaibHblii Mertabomut. Ilytu mpespamenus [IBK B 3aBucumoctn ot
HHEPreTUYECKOro CTaTyca U 0COOEHHOCTEH OKUCIUTENIBHOTO METa00IM3Ma KIIETOK.
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15. I'mrokoHeoreHes, Ha3HAUYEHHUE, CyOCTpaThl, KJIIOUEBbIE PEaKIUU U (EPMEHTHI, Perysuus,
9HEpro3aTpaThl.

16. Aspobnoe okucnenue raoko3bl 10 CO2 u H2O (3Tambl, 3HEpreTHYecKuil BEIXOM, MeXa-
HU3MBI 00pa3oBanus ATD).

17. Tlenro3odocdarHblii mMyTh, CYOKIETOYHAS JOKAJIH3AIMs, ATAIlbl, KIIOUYEBbIe (HhEpPMEHTHI,
MeTa0O0IUThI, OMOJIOrHUYECKas POJIb, PETYJIIALMSL.

18. I'mroKypOHOBBIH IyTh (TKaHEBas U CyOKJIETOYHAs JIOKATU3ALHsI, OMOJIOTHYECKast POJIb).

19. Perynsauus copepkaHusi TJIIOKO3bl B KPOBU. MeXaHU3MBbl PEryasTOPHOTO AEUCTBUS Top-
MOHOB (MHCYJIMH, aJpeHalInH, TJIIOKAroH, MIIOKOKOPTUKOHUIBI U Jp.). Onpenenenne KOHIEHTpauu
IJIOKO3bI B KPOBHU (TJIFOKO300KCHIa3HBIM METON).



OBMEH JIMIIN 0B

3AHSTHE 13
OBMEH JIMITUAOB: TIEPEBAPUBAHUE, BCACBIBAHUE, PECUHTE3.
TPAHCIIOPT 3K3O0TI'EHHbBIX JIUITUAOB. OIPEJEJEHUE AKTUBHOCTH JIUITIA3

AKTYaJIbHOCTb TeMbl. JIUMNIbl — Ba)kHasi COCTaBHAsl YaCTh MULIEBBIX POAYKTOB HE TOJIBKO
BCJIE/ICTBUE BBICOKON DHEPreTUYECKOW LIEHHOCTH, HO TAaKXXE M IOTOMY, YTO B HATypaJbHbBIX IIH-
LIEBBIX JKUPaAX COJEPKATCS KMUPOPACTBOPUMBIE BUTAMHUHBI U «HE3aMEHHUMBIC» >KHUPHBIE KHCIIOTHI
(monmuHeHackIeHHbIe). Takue KUPHbIE KUCIOTHl B OpraHU3Me — MPEAIISCTBEHHUKUA 3MKO3aHOU-
JIOB — JIMIUIHBIX TOPMOHOB, UTPAIOLIMX BaXXHYIO POJIb B PA3BUTUHU BOCHAIECHUS, AJUIEPTHUH, MIPO-
1ecca CBEpThIBAHUS KPOBH.

[lepeBapuBaHue JUIMUIOB B HKEMYIOYHO-KUIICUHOM TPAKTE — CIONKHBIA OMOXMMHYECKUN
nportecc. st co3manus (GU3HOIOTHYECKUX YCIOBUH THIPOIN3a JTUIHUIOB B KUIIICUHUKE HEOOXOTH-
MO TOJHOIIEHHOE (YHKIIMOHMPOBAHHE HECKOJIBKHX OPraHOB: MEYEHHU, MOKETYAOYHOU >KEIe3bl,
TOHKOTO KHIIeYHHKA. JIeeKT ydacTusi 3TUX OpraHoB B YCBOCHUH THINEBIX JIUITUIOB OPTaHU3MOM
MPUBOJIUT K HAPYIICHUIO OOMEHA KUPOB U PA3BUTHUIO MATOJOTUYECCKUX MposiBIeHUH. OMHO U3 Ta-
KHX TIPOSIBIICHUI — cTeaTopes (MosBIeHHE B (peKaIUaX HelepeBAPEHHBIX KUPOB).

[TockonbKy nummuasl — THAPOGOOHBIE COSTMHEHUS, HX TMPUCYTCTBHE B KPOBOTOKE BO3MOKHO
TOJIKO B BHJIE CIIEIUAIILHBIX TPAHCIOPTHBIX (POPM — JIUMONPOTEMHOB. XUIOMUKPOHBI (OJUH U3
KJIACCOB JIMTIONIPOTEUHOB) CIYXaT JUIsl TOCTABKH JIMMIUIOB U3 KUIICYHUKA B PA3IMYHBIC TKAHU U Tie-
yeHb. Hapyiienust Ha ypoBHE 00pa30BaHuUs JIUIIONPOTEHHOB (WK UX YTHIIM3ALWHU) SIBIISIOTCS TIPUYH-
HaMH Pa3BUTHS Pa3IMYHBIX (OPM THIIO- U THIIEpIUIONpoTenHeMuid. Hanbonee pacnpocTpaHeHHBIC
3a00JeBaHUs, CBSI3aHHbBIE C HAPYIIEHUSIMA OOMEHa JTUIHJIOB, — CaXapHBIA AUAa0ET U aTepPOCKIEePO3.

esapb 3aHATHA: 3aKPENIUTh 3HAHUS 10 XUMUU JIMIIHAIOB; YCBOUTHh MOJIEKYJISIPHBIE MEXaHU3MBbI
IepeBapyuBaHMs M BCACBIBAHMS JIUIUJIOB IHILH, PECUHTE3A JIMIIUIAOB, TPAHCIIOPTA DK30T€HHBIX JIU-
MUJIOB TI0 KPOBEHOCHOMY PYCITY ISl TIOCJIEIYIOIIETO aHaIn3a OMOXUMHUYECKUX aCTIEKTOB Hapyle-
HUM 3TUX MIPOLIECCOB.

TpeGoBanus K UCXOAHOMY YPOBHIO 3HAHUIA. (711 TOJHOTO YCBOEHHSI TEMBI HEOOXOIUMO
IIOBTOPUTH 3.

" 00wel Xumuu.

— CBOICTBa MOBEPXHOCTHO-aKTUBHBIX BEIIECTB, MHUIIEIIO00pa30BaHHUE;

— TUTPOMETPUYECKHE METO/Ibl aHAJIN3A;

" OUOOp2AHUYECKOU XUMUL.

— CTpOEHHE W CBOMCTBa MHOTOATOMHBIX CIUPTOB (TJIMUIIEPOJI, HHO3UTON), IPUPOIHBIX BBIC-
IIMX KapOOHOBBIX KUCIIOT;

— CTpOEHHUE MPOCTHIX JIUMHIOB (BOCKOB U HEUTPATHHBIX )KHPOB);

— 0COOEHHOCTH CTPYKTYpPhl M (PU3UKO-XUMUYECKUX CBOUCTB (OCQOIUMHUIOB U KETIHBIX
KHUCJIOT;

— COCTaB M CBOMCTBA KEJYM, €€ y4acTHUE B IIpOLECcax MUIIEBApEHUs. MexaHu3Mbl peryJs-
AN JKETIe00pa30BaAHUS U KEITIEBHIICIICHIS;

— COCTaB U CBOWCTBA NUILEBAPUTEIBHBIX COKOB; NIEPEBAPUBAHUE KUPOB U BCACBIBAHUE MPO-
JTYKTOB TUJIPOJIN3A KUPOB.

3ATAHUS 1JIsI CAMOITPOBEPKH HCXOJHOI'O YPOBHSA 3HAHUI

3aoanue 1. BcnoMHuTe, 4TO NMPUPOAHBIE KUPHBIE KUCIOTHI OBIBAIOT HACBHIIIEHHBIMU U HEHa-
ChIIIEHHBIMU. [lONMEHOBBIE >KUPHBIE KHUCIOTHI SIBIAIOTCS HE3aMEHMMBIMHU (DakTOpaMu MHTaHUS
W JIeJSITCS Ha 2 TPYNIbl — -3 U ®-6 — B 3aBUCHMOCTH OT TIOJIOXKEHHUS TBOMHON CBSI3U OT yTJIe-
POAHOrO aroMa noclieHen (METUIBHOM) TPYIIIIHI.
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[Ton6epute 1yIst KaXA0M KUPHOM KUCIOTHI COOTBETCTBYIOIIEE 0003HAUYCHHE:

1. ITageMuUTHHOBAS. A. 18:2 »-6.
2. CreapuHoOBasl. b. 18:3 »-3.
3. OsenHoBasl. B. 20:5 »-3.
4. JIunolneBas. I'. 20:4 »-6.
5. JluHomeHoBasl. J1. 18:1 »-9.
6. ApaxugoHoBas. E. 18:0.

7. Diiko3aneHTaeHoBasl. XK. 16:0.

3aoanue 2. llpu n06aBneHUN K Karjie HEIMYJIBTUPOBAHHOTO KHpA COJEH KETYHBIX KHUCIOT
obpazopanoch 102 Menkux xamenb sxupa. Kakum cBOHCTBOM KETUHBIX KMCIOT MOKHO OOBACHUTH
UX dMYJIbrUpyloliee qeicTBre?

A. AMpuduIBEHOCTBIO.

b. PacTBOpHMOCTBIO TOIBKO B BOJE.

B. PacTBOpHMOCTBIO TOJBKO B HEMOJISIPHBIX PACTBOPUTEIIAX.

I'. HepacTBOpUMOCTBIO B BOJIE.

J1. HepacTBOpUMOCTBIO B OPIraHUYECKUX PACTBOPUTEIISAX.

3aoanue 3. B pacTBOpe ¢ MOMOIIBIO CHICIUPUUSCKUX PEAKIUH OMPeICICHBI CIICIYONIE TPO-
JYKTBI TUJIPOJIN3a: TIUIEPOIT U JKUPHBIE KUCIOTH. Kakoe BemecTBo ObUIO MOABEPTHYTO TUIPOIU3Y?

A. Xonectepon.

b. Tpunanunrauuepol.

B. ®ocharuaunxoaus.

I'. Xonesas kucnora.

1. Chunrosus.

3aoanue 4. O6paTuTe BHUMaHUE, YTO B COCTABE IJIMIIEPOJIMIINIAOB HEHACBIIIEHHBIE KUPHBIE
KHCIIOTHI OOBIYHO PacIojiaratoTcs Bo BTopoM (J3)-monoxennn. Hanmimure gpopmyny 1-manbMuToOmI-
2-JTMHOJICONI-3-CTeapOMIITIIUIEPOIa. DTO COSAMHCHHE

A. TunpodunsHoe.

b. 'unpodobHoe.

B. AmdudunsHoe.

Hpa@uﬂbHOCWlb pemeHuﬁ npoeepbnie, cConocmasue ux ¢ omeemamul.

Bonpocs! puis1 06cyxneHust:

1. O6mas xapakTepucTuKa U KiaccuduKaiys JUNUI0B (OMbUISIEMbIE U HEOMBLISIEMbIE, TTPO-
CThIEe U CJOXHbIE). XapaKTepUCTUKA TPYNN JMIUIOB (XUMHUYEcKUe (OpMysbl U HOMEHKIATypa
AIIINIMLIEPOTIOB U ruuepoochonunuaoB; OIOK-CXeMbl CTPOEHUS BOCKOB, cuHropocdo-
JUMU0B, TITUKOIUIHIOB, CyIb(poaunuaoB). buonornyeckas pomnb JUMHUIOB.

2. Jlummael um. [lepeBapuBaHue JIMITAOB, 3TAIbl. DMYyIbIHpOBaHUE (Ha3HaUYeHUE, (HaKTo-
pbl, cTaOMIM3aNus )KUPOBOU dMyIbCHH). JKerdb, )KeTuHble KUCIOTHI (MepBHUYHbIE, KOHBIOTHPOBAH-
Hble, BTOpHYHbIE). MecTo 00pa3oBaHMs, y4yacTHE€ B YCBOEHUHM JUNHUIOB mnumu. lleueHouHo-
KUIIeYHAasi peLUPKYIISALMS KETIHBIX KUCIIOT.

3. T'mpponu3 mumuaoB (cxeMbl TpeBparieHnii). @epMeHThl (MecTo 00pa3oBaHUs, CyOCTpaT-
Has cnenu(pHUUHOCTh). MeXaHW3Mbl aKTUBAIMK TaHKpeaTHUeCcKOH numna3bl. BecacbiBanue (MexaHu3-
MBI, MUIIEJUISIPHOE pacTBOpeHHe, cyap0a munenn). [lpencrasnenne o HapyleHUsIX NepeBapuBaHus
Y BCAChIBaHMS JIMITHIOB.

4. PecuHTe3 TPUALMITIUIEPOJIOB U MIHLEPOPOCHONUNNIOB B SHTEPOIUTAX. TpaHCIIOPTHBIE
¢dbopmbl TUITUAOB B KpoBU. CTpOEHUE U META0O0IN3M XUIOMHKPOHOB.
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JIMTEPATYPA JUISA ITIOATOTOBKH

Ocnosnas
1. Buonoeuyeckasn xumus / B. K. Kyxrta [u np.]. Mocksa : buroM, Munck : Acap, 2008. C. 193-210,
213-216.

2. bepesos, T. T. buonornueckas xumus / T. T. bepe3os, b. ®. Koposkun. MockBa . MeauiinHa,
1990. C. 276-291, 305-309, 315-316.

3. bhuonoeuueckas xumus / A. J1. Taranosud [u ap.]. Musnck : B mik., 2013. C. 163-186.

4. KoHCIeKT JeKIIHA.

Jononnumensvnas
1. Jlenunoocep, A. OcaoBbl Onoxumun / A. Jleaunmxep. Mocksa : Mup, 1985.

2. Buoxumus uvenosexa / P. Mappu [u ap.]. Mockea : Mup, 1993. T. 1. C. 151-164, 238-246,
256-268. T. 2. C. 287-290, 295-296.

3ATAHUA U1 CAMOCTOSATEJBHOM PABOTBI

3aoanue 1. BciomHuTe KiIacCU(UKALIMIO JIMITUJOB U HAUIIUTE (OPMYJIbl TPUALMITIULIEPO-
JI0B ¥ ruuepoochoaunuioB. 3allOMHUTE, YTO BaXKHOE CBOMCTBO HEKOTOPBIX JIUMHUJIOB — am@u-
@unvHocmb, T. €. CHOCOOHOCTH B3aUMO/ICHCTBOBAThH KaK ¢ THAPO(GOOHBIMH, TaK U ¢ TUAPODUITBHBIMU
MoJiekyiaamu. OOpaTuTe BHUMaHUE Ha TO, YTO JIMIIUIbI BBIMOIHAIOT pa3Hble (PYHKIMU B 3aBUCUMO-
CTH OT MX CTPOEHMS U CBOMCTB. CONOCTaBbTE MEPEUNCICHHBIE JUIUIbI C XaPAKTEPHBIMU JUISI HUX
byHKIUAMU:

1. Xomnecrepoi. A. Peseps snepruu.

2. Tpuwaruiriaunepossl. b. KommnoneHTsl OnoMeMOpaH.

3. TlonmuHeHachIEHHBIE KUPHBIE KUCIOTHL.  B. IlpeamecTBeHHUK CTEpOUTHBIX

4, ®dochonmunuabl. TOPMOHOB, BUTaMHHa D3, )KeTuHBIX
5. I'mukomumnumsl. KHUCJIOT.

I'. CyGctpatsl Ui CUHTE3a SIIKO3aHOU10B.

3aoanue 2. 3aiOMHUTE 3TaIlbl IEPEBAPUBAHNS U BCACHIBAHUS MUILEBBIX )KUPOB (IMYJIBIUPO-
BaHUe, THIPOIN3, 00pa3oBaHHe MUIIEIUT M BCACHIBAHUE B CIU3UCTYIO KUIIEUHUKA). Y MeilTe Ha3BaTh
(hakTOpHI, CIIOCOOCTBYIONINE dMYIBIUPOBAHUIO KUPOB, U MEXAHU3M CTAOUIIU3AINHI dMYIBCUU O]
JEHUCTBUEM COJIEH JKETYHBIX KUCIIOT, UCXOMAS U3 CTPYKTYPBI 3TUX COECITMHEHUM.

2.1. Ykaxure, Kakas U3 TEPEUUCICHHBIX JKCTYHBIX KHCIIOT SBIISETCS HAWOOJIee CHIBLHBIM
AMYJIBIaTOPOM:

A. XoneBas.

b. Xenoae3zokcuxoienas.

B. I'mukoxonesas.

I'. JIutoxonenas.

. Je3okcuxomenasi.

2.2. [lonbepute MecTo 0Opa3oBaHMs ISl BBILIETIEPEUUCIECHHBIX KETYHBIX KUCIIOT:
1) neveHs; 2) KMIIEYHUK;  3) MOJKeNyI0uHas Kelesa.

2.3. I3yunte cxemy MEYCHOYHO-KHUIIEYHON PEUUPKYISAIUN KETIHBIX KHUCIOT M 00paTute
BHHUMAaHHE Ha TO, YTO €KeITHEBHO ¢ KaioM BeIjenasgerca 0,5—1 T sKeTUHBIX KHUCIOT. JTO €INHCTBEH-
HbIM 3HAYUMBIH ITYTh BBIBEACHUS XOJIECTEPOIIA U3 OPraHU3Ma.

3aoanue 3. dOMynbrupoBaHue rTuIpoPoOHBIX KUPOB — OJHO U3 YCI0BUH 3 (HEKTUBHON pa-
0OTHI TAaHKpeaTHUeCKoi numnasbl. Hanmummre B 001eM BUIE peakIuy Mod3TanHoro ruaponusza TAT
MoJT IeHiCTBHEM 3TOro (pepMEeHTa C YUETOM TOTO, YTO MaHKpeaTHdeckas Jumnasza ¢ 0oJbIield CKopo-
CTBIO PACHICIUISET B JKUpaX CIOXKHOA(DUPHBIE CBS3H B O-TOJ0XKEHUH. [IoauepKHIUTE OCHOBHBIE KO-
HEYHBIE TIPOTYKTHI TIEPEBAPUBAHHS KUPOB.
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3.1. Bribepure mpaBUIbHBIA BapuUaHT OTBETA. MEPE] BCACBIBAHHEM B CIM3HCTYIO TOHKOTO
KHUILIEYHUKA M3 JKEIYHBIX KHCIOT, XoJjiecTeposia U aM(PU(HUIbHBIX MPOIYKTOB TUIPOIH3a KUPOB
(’KUPHBIX KUCJIOT U J-MOHOAIMIITIIUIIEPOTIOB) 00pa3yroTCs:

A. CMmenaHnHble MULIEIUTBI.

b. JIunocomsl.

B. CekperopHbie rpaHyIibl.

I'. TpuanunrauuepoJsl.

3.2. 3a1I0MHHUTE, YTO MPU3HAKOM HApYIIECHUS NIEPEeBapUBAHUS U BCACBIBAHUS KUPOB SIBJIAETCS
crearopesi. [Ipu 3TOM Kan GOJIBHOrO COJIEPXKUT HEPACIICIUIEHHBIH JKUP U UMEET CepoBaTO-Oeliblit
1BeT. BoinonHuTe crienyromiee 3ajaHue: U3 JIEBOrO CTOJIOMKA TaOJIMIbl BEIOEPUTE COCTOSHUS, KOTO-
pble MOTYT NPUBECTH K CTEAaTOpee; M3 IMPaBOrO CTOJOHMKA BHIOEPHTE BO3MOXKHBIE MOCIEICTBHS
HapyILeH!s IepeBapuBaHUs JIUITUAOB!

1. CHmxenue cekperuu UM akTUBHOCTU naH-  A. [lobiuenue yposHst TAI' B kpoBH.

KpeaTH4ecKOH JInMa3bl (ITaHKPEaTHT). b. Hapymenune BcacblBaHHMs — KUPOpacT-
2. HapymieHue sMyJIbIrHpOBaHUs )KUPOB BOPUMBIX BUTAMHHOB («KypUHAas CIIEIO-

BCJIEZICTBUE HEJOCTATOYHOTO OCTYIUIEHUS Ta», KPOBOTOUYHUBOCTH).

JKEJIYU B IPOCBET KUIIEYHNKA (3KETUHOKA- B. Hapymenue BcachlBaHHsS HE3aMEHUMBIX

MeHHasi 00JIe3Hb). MOJIMHEHACBILIEHHBIX )KUPHBIX KUCIIOT.

3. Hapymenue ¢pyHKkunu nedyeHn u ymenoie- . Oxxupenue.
HHE CHHTE3a KETYHBIX KUCIIOT (TeTaThT).
4. Jlucbaktepunos.

3.3. IlepeBapuBanue (HochoMMIUAOB MPOUCXOTUT IMOJ ACHCTBHEM IaHKpeaTHYecKux ¢oc-
¢donumnaz ¢ oOpa3oBaHHEM TIIHLEPOIIA, BBICIIMX KUPHBIX KUCIIOT, a30THCTBIX COCAMHEHUH U (oc-
¢dopHoil kucnoTel. PaccMoTpuTe pucyHOK. 3alOMHUTE, KaKue CBS3H CIEUU(DUYECKU THIPOIUIYIOT
pasHble BUbI Gochonumnas:

dochonmumnaza A

®dochommmaza Ay

CH,-0-CO-R;

CH-0=CTO-R,
OH , CHg
CH,~ Q- P<0O-CH,-CH,—N"-CH;

N CH,

®dochonnnaza C
¢ ®dochomumnaza D

3aoanue 4. 3anoMHUTE, YTO B KJIETKaX CIU3UCTON OOOJOYKM KHUIIEYHHKA (B DHTEPOLIUTAX)
npoucxonut pecunre3 TAI' u dochonunumioB U3 BcocaBIIMXCS MPOAYKTOB TUApONn3a. BeryunTte
peaKkuuu pecuHTe3a JUIHIOB.

4.1. BepHO 1M BBICKa3bIBaHHE: COCTAB KUPHBIX KUCIOT PECUHTE3UPOBAHHBIX JIMITHIOB MOXKET
OTJINYAThCS OT MHUIIEBBIX KUPOB, IOTOMY YTO CyOCTpaThl PECHHTE3a KUPOB — HE TOJIBKO BCOCAB-
IIMECs )KUPHBIE KHCIOTHI, HO M YKUPHBIE KUCIOTHI, CHHTE3UPOBAHHBIE B CIIU3UCTON KUIIIEYHUKA.

4.2. JIns tpancmopta TuapodoOHbIX poaykToB pecunTe3a (TAIT n a¢gupor xomecTepoiia) u3
KUIIEYHUKA CIY>KaT XUIOMHUKPOHBI (OJIMH M3 KJIACCOB JIMMIONPOTEUHOB). O3HAKOMBTECH C OOLIMM
MIPUHITATIOM CTPOCHUS JIMTIONPOTEHHOBBIX YACTHIl M YKAXXHTE KOMITOHEHTHI, KOTOPBIE COCTABISIOT
B XMJIOMUKPOHE:!

A. BHYTpEHHIOIO 4acTh:

b. HapyxHyro 4actsb:
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4.3. Boibepure 0COOEHHOCTH, XapaKTepU3YIOIIUE TPAHCIIOPT SK30T€HHBIX JIUIIHJIOB:

A. XUJIOMHKPOHBI MOCTYIAIOT HEMOCPEACTBEHHO B KPOBOTOK.

b. XunoMUKpOHBI TOCTYNAIOT B TUMQY.

B. Ilocne runponuza TAI' B cocTaBe XUIIOMUKPOHOB JIMIIOTPOTEUHIIMIIA30M, paciosa-
raroiiencs Ha 3HI0TEJIMU COCYI0B, )KUPHBIE KUCIIOThI IOCTYNAIOT B KJIETKU PAa3JINYHBIX TKaHEH.

I'. OkoHyarenbHOE pacllerIeHHe PEMHAHTOB XHJIOMUKPOHOB Ha COCTaBHBIE KOMIIOHEHTHI
IIPOUCXOJUT B renaToLUTax.

4.4, 3artoMHUTE: y JIIO,I[GI;'I C HaCJIC€ACTBECHHbBIM I[e(beKTOM JIMIIOIIPOTCHHIINIIA3bI B KPOBHU
MOBBIIIACTCS KOHIOCHTPAUA TAI n XHUJIOMHUKPOHOB. K BHemHuM IMMPOSABJICHUAM IT'HIICPJIUTTINICMHUN
OTHOCHUTCA KCaAaHTOMATO3 (OTJ'IO}KCHI/Ie JKHUPOBBIX OJISIIIIEK B KOXKE U CYXO)KI/IJ'II/IHX).

Hpa6UﬂbHOCl’l’lb peweyuﬁ npoeepbnie, conocmasue ux ¢ omeemamu.

ITPOBEPBHTE BAIIIM 3HAHUS (CAMOKOHTPOJIb YCBOEHMS TEMBI)

3aoanue 1. Bee nepeunciieHHbIE IMITUIBI OTHOCSTCS K Taumepodochoaumnuaam, Kpome:
A. TunansmutomidocharuanixoarHa.

b. ®ocharnaHol KHCIOTHI.

B. Chunromuenuna.

I'. ®ocharuauncepuna.

. ®ocharuaummHo3uToNA.

3aoanue 2. ITnmessie xupsl B XXKT noaseprarores GpepMeHTaTHBHOMY THAPOIN3Y. B Kakom
ornene XXKT npoucxoaut pacuienieHue sxupoB y B3pOCIIbIX JF0AeH?

A. PoTOBOI1 ITOJIOCTH.

b. ToncToM KuIlIGUHUKE.

B. Kenynke.

I'. ToHKOM KMILIEYHHKE.

. ITumeBone.

3adanue 3. boIbHOMY C XpPOHUUYECKUM MMAHKPEATUTOM B KypCc€ KOMIUIEKCHOM Tepanuu peKo-
MEHJIOBaH Tpenapar xeaun. Kakre KOMIOHEHTHI )KeJTYU y4acTBYIOT B MIEpEeBapUBAHUU KUPOB?

A. Boicuimne )XxvpHbI€ HACBIILIEHHbBIE KUCIIOTBHI.

b. Xonectepoun u ero 3gpupsl.

B. Conm skeITYHBIX KHCIIOT.

I'. ITankpeaTnyeckas numnasa.

J. Jlnanuiarauuepodsl.

E. ITankpeaTnyeckas o-aMuiasa.

3aoanue 4. CpBOpOTKa KpOBU OOJBHOIO, B3ATOM YTPOM HATOIIAK, UMEET MOJOYHBIN BHJI.
[Ipu ananuze obHapyxkeHo Bbicokoe coaepxkanre TAI' u xunomukponos. HaciencrBenusii nedexr
KaKoro (epMeHTa NpUBOIUT K XUIOMHUKPOHEMUU?

A. TkaHeBOW rOPMOH-YyBCTBUTEIbHOM JINIIA3BI.

b. Xonecreponacrepassl.

B. JlunonporenHnumnassl.

I'. ITankpeaTH4eCKOM JIUIIA3I.

. ®ochonumnaser.

3aoanue 5. Kakoil U3 nepedncieHHbIX (EpPMEHTOB BBICBOOOXKIAET apaxUIOHOBYIO KHUCIIOTY
13 MeMOpaHHbIX (hochoaunuaoB?

A. ®ocdonumnaza Aj.

b. ®ochonunaza Az.

B. ITankpeatnueckas aumnasa.

I'. 'opMOH-4yBCTBUTENBHAS JIUMA3A.
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OTBeTHI K pelIeHnI0 3aJaHN I

/Jlna camonpoeepku ucxo0no2o ypoensa 3HaHUIL’

1(1-XK;2-E;3-1;4-A;5-b;6-1;7-B).2—A.3—5.4—Bb.

Jlna camocmosamenvhou padomet:

11-5,B;2-A;3-T;4-5;5-5B).

21—B;22.A-1;b-1;B-1;T-2; 1-2.

31—A;32.—1,2,3;B,B.

4.1 — BepHo; 4.2. A — TAT, a¢ups! xonecrepona; b — dochonmunuapl, XoaecTepos, amo-
oenku (ano-B48); 4.3 — b, B, I

JIABOPATOPHAS PABOTA (60 MUHYT)

Pa6ora 1. Kunernka eiicTBUSl NAHKPeATHYECKOH JTUNA3bI

Ilpunyun memooda. CxopocTb NEHCTBUS TUNAa3bl B OTJACIBHBIX MOPIUSX MOJIOKA OIpeese-
TCS TIO KOJIMYECTBY KUPHBIX KUCIOT, 0OPa3YIOLIUXCS MPU THAPOJIU3E KUPa MOJIOKA 3a OMpeIeieH-
HBIM IPOMEXKYTOK BpeMeHH. KomrmuecTBO KUPHBIX KUCIOT OMPENEsSIOT TATPOBAHUEM LIEJIOYbIO.

X00 pabomui. B n1Ba crakanynka HanuBaioT o 10 mur Mosioka. B 1-i cTakaHYHMK MPUITHMBAIOT
1 M1 Bozbl, a BO 2-i1 — 1 Mu1 kemun. 3aTeM B KaXKAblid cTakaHuyuk q00aBisroT 1mo 1 mu 10 % pact-
BOpa MaHKpeaTnHa (CoKa MOJHKEITy0YHOM kKee3bl, KOTOPhIA COAEPKUT Jinmasy). JKuJaKocTh B cTa-
KaHYUKax OBICTPO MepeMemuBaioT. M3 KaxI0ro crakaHduka OoTOMparoT mo 1 Mj cMecu B KOJOBI,
nobasistor 1-2 xarum 0,5 % pactBopa denondranenna u Turpyrot 0,05 H pactBopom NaOH mo
c1ab0-po30BOi OKpacku, He ucuesaromel B Tedenne 30 cekyna. [lomydeHHoe 3HaYeHHE TUTPOBA-
HUS — 3TO «Bpems peakiuu «0». Oba crakanuuka nomeniaroT B Tepmoctat npu 38 °C. Uepes ka-
xapie 10 MUHYT U3 cTakaHYUKOB 0TOMparoT mo 1 mu cmecu u tutpyroT 0,05 H pactBopom NaOH
B IIPUCYTCTBUH (eHOIPTAIENHA 10 CJIa00p030BO OKpacku. [IpoBOIAT 5 TaKuUX OMpeIeICHHA.

[Tpu moctpoeHuu rpaukoB U3 KaKIOT0 MOJYYEHHOTO 3HAYEHHSI BHIYUTAIOT BEIUYHHY, I1O-
JYYCHHYIO TPH NepBOM TUTpoBaHuu («BpeMs peakuuu «0»). B aTom citydae KpuBbIe MPOUAYT ye-
pe3 Hayajuo KOOPJAMUHAT, TaK KaK BBIYMTAETCS PE3yJbTaT TUTPOBAHUS MCXOJIHOTO KOJUYECTBA JKHP-
HBIX KHUCJIOT, TMPUCYTCTBOBABIIMX B MoOJoke. Ha OCHOBaHWM TOJY4EHHBIX IJAaHHBIX CTPOST JIBE
KHHETUYECKUE KPUBBIE, OTPAXKAIOIINE MPOIIeCC THAPOIU3A KUPA MO IeHCTBUEM (EepMEHTa JTUMa3bI
B 3aBUCHMOCTH OT HAJIMYUS UM OTCYTCTBUS KEITUH.

Pesyabrarsl:

o Pesynprar Bpems nnkyOanmu
Ne npodupxn TUTPOBAHUA 0 MmuH 10 mun 20 mun 30 mun 40 muH 50 mun
1. Kontpons |O0beM
(c BOJIOM) NaOH, mn
2. OnpIT O6bem
(c xemunto) |NaOH, mn

ﬁk
=
2
T
(@)
55
pd

»

164

»

t, BpeMs (MuH)




BeiBOa:

PaGora 2. [leiictBue ¢pocdomnnas moaKeaya1049Hoi xKejae3bl

Ilpunyun memooa. O nevictBuu (ocdonunas MmoHKETyI0YHON Kene3sl Ha rimiepodocdo-
JUNUAB SUYHOTO KEJTKa MOXHO CYIUTh IO TMOSBICHUIO CBOOOIHON (OocPOpHON KUCIOTHI, CIIO-
COOHOM 00pa30BBIBATH JKENTHIM 0CAJOK MPH HATPEBAHUU C MOJINOIATOM aMMOHHUSL.

Xo0 paoompl. B n1Be poOUPKH HAIMBAIOT 10 5 Kareilb CyCICH3UH SMYHOTO XenTka. B 1-10
npoOUpKy AOOABISIOT 2 KaIluld MaHKpeaThHa, a BO 2-10 (KOHTPOJIbHYI0) — 2 Karau Boabl. O6e
npobupku nmomeniaroT B TepmocTaT npu 38 °C Ha 30 muH. [locne nakyOanuu B 06 mpoOUpKU Ha-
JUBAIOT 1O 5 Karenb MOJIMOACHOBOIO PEaKTHBA, HAPEBAIOT UX Ha TUIAMEHM CIIUPTOBKU M OXJIa-
JKJIat0T BOJOITPOBOIHOM BOJIOM.

Pesyabrar:

BriBOa:

IMognmuch, mpenogaBareJis:



3AHSATHE 14
TPAHCIIOPT JIMIIUJIOB KPOBbIO. OBMEH XOJIECTEPOJIA.
JAETIOHUPOBAHUWE U MOBUWIN3ALIUA JIMITNTOB.
KOJMYECTBEHHOE OIIPEAEJIEHUE B-JIMIIOITPOTEMHOB

AKTyaJbHOCTh TeMbl. [Ipoliecchl JeMOHUPOBAHUS U MOOWIM3AIMH JUMHAOB U3 KMPOBBIX
JIENI0 B3aUMOCBSI3aHbI U I10JIBEPKEHBI YETKONW TOPMOHAIIbHOM PEryJIALHH.

XouecTeposn — BaKHBIH 3JIEMEHT MEMOpPaHHOU CTPYKTYpBI, MPEIIIECTBEHHUK CTEPOHIHBIX
TrOpMOHOB, BUTaMHUHA I[, JKCIIYHBIX KUCIIOT. XOJICCTepOJI MNPUCYTCTBYCT B NUIICBLIX KHUPAX U MOXKET
CHUHTE3UPOBATHCS MHOTMMH TKaHSIMH. MeXaHU3M €ro CMHTe3a HaXOAUTCS O] CTPOTUM METadOIH-
YECKUM KOHTPOJIEM. XO0JIECTEPOI SKCKPETUPYETCSI € KETUBIO JTMO0 B HEM3MEHHOM BH/IE, TH00 B BUJIE
MIPOJYKTOB €ro MeTadoIn3Ma — KeMYHbIX KuciaoT. C HapylieHrneM oOMeHa JIMIUI0B U X0JIeCTepo-
Ja CBsI3aHBI Takue 3a00JieBaHMs, KaK OXHpEHHE, aTepOCKIepo3, UIIeMHUYecKas OOJIe3Hb ceplla,
XKellyHOoKkaMeHHast 6oJne3Hb. [loToMy moHMMaHKe BOMPOCOB CHHTE3a, pachajia, TPaHCIOpTa U pery-
ns 0OMeHa JIMIHJIOB U XOJIECTeposIa HE0OX0AUMO MTPH N3YUEHUH STHX 3a00JIeBaHUA.

JIMMoOnpOTENHOBBINA CHEKTpP IUIa3Mbl KPOBH — OCHOBHOHM IMOKa3aTelb JIMIHUIHOTO OOMEHa
B OpraHusme, 1 USMCHCHUC COOTHOMICHUSA JHUIIOMPOTCHUHOB CBUACTCIILCTBYCT O HAPYIICHHUH MCTa-
00113Ma JIUIUIOB.

Lenab 3aHATHS: U3YYUTH MPOIECCH CHHTE3a W paclaja JIMIKUIOB B OpraHu3Me; chopMHupo-
BaTh MPE/ICTaBICHUE O MEXaHU3ME CHHTE3a X0JIecTepoa B KJIETKaxX; MPUOOPECTH HaBBIKH KOJIUYEC-
TBCHHOT'O OIMPCACIICHUSA B-JH/IHOHpOTeI/IHOB B KpPOBH.

TpeGoBanus K MCXOAHOMY YPOBHIO 3HAHHWii. /{15 MONHOrO ycBOEHHS TeMbl HEOOXOIUMO
IIOBTOPUTH n3s.

" OUOOPAHUYECKOU XUMUU.

— XOJIECTEPOJ: BTOPUYHBIA CIHUPT — MPOU3BOJHOE LMKJIONEHTaHNEPruapodeHaHTpeHa,
CTPOEHUE, CBOWCTBA.

" OUONI02UYECKOU XUMUU'

— TJIMKOIIU3 U MEeHT030(oc(haTHBIN MyTh OKUCIEHUS TTIOKO3bI, OKUCIUTETbHOE (HOoCPOpHIn-
pOBaHUe.

3AJAHUE JIJISI CAMOIIPOBEPKH UCXO/HOT'O YPOBHS 3HAHU I

3aoanue 1. ViccnenyeMoe BEIIECTBO MOABEPTIIN TUAPOIU3Y U C TIOMOIIBI0 KAYECTBEHHBIX Pe-
aKUM{ ONpENeNWIN B THMAPOJIN3aTe KUPHbIE KUCIOTHI U MUPUCTHHOBBIN cnupT. Kakoe BemecTBo
HCCIIEI0BAJIOCH?

A. Xonesas kucnora.  b. Tpuanunrounepon.  B. ®ocharuaunxomun.  I'. Bock.

HpCZGMJleOCmb PpeuleHusl npoeepbme, COnocmasus €20 ¢ omeemamu.

Bonpocs! puis1 06cyxneHust:

1. Cunre3 TAI u runepodocdoannuIoB B IEYEHH U KUPOBOM TKaHU (XMMHU3M, 00IIKE ITa-
bl CHUHTE3a, pasnuuus). TpaHcrnopTHble (OpMBI JUIMUAOB B KpoBH. CTpoeHHE U METa0OIU3M
JITTOHII, JITIIIIT, JITTHIT, JITIBII. Knaccudukanus tucaunonpoTenHeMuid mo @pepukcony.

2. Xonecrepos, OMoOJOrMYecKas posib, MUIIEBbIE UCTOYHUKU. BbIBeneHue xonectepona u3
OpraHu3Ma, >KeIYHbIe KUCJIOThl KaK OCHOBHOW KOHEUHBIH MPOAYKT oOMeHa Xxosectepona. [Ipex-
CTaBJICHHE O YKETYHOKaMEHHOM Ooyie3Hu. bruocuHTtes xosecreposa (TkaHeBas U CyOKJIETOYHAS JIO-
KaJm3aius, CyocTpaThl, dTanbl, XMMU3M | aTamna, perymsius).

3. Mexanu3mbl mojJiepkaHus OanaHca XoJiecTepojia B KieTKaxX. TpaHCIOpPT XojecTeposia
(OX) BO BHemeueHOYHBIE KIETKH, poiib anoBigo. Ponp JIIIBII u JIXAT B pa3rpy3ke KJI€TOK OT U3-
ObITKa xoJnectepona. Merabonusm 3¢pupoB xoiecrepoina, poib AXAT, xonectepoiscTepasbl.

4. TunepxonecteponeMus U ee NpuuMHbL. bruoxumus atepockiiepo3a, THIEepX0JIeCTepoIeMHs KakK
¢baxTop pucka, aApyrue GpakTopbl pucka. MexaHu3M aTeporeHHOro JeHCTBUS aloIUIONPOTEenHa ().
OcHOBBI NMPO(MUIAKTUKY U JUATHOCTHKH THUIEPXOJIECTEPOJIEMHM, aTepockiiepo3a (MHAEKC aTepo-
TE€HHOCTH).
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5. Mobunu3anys TUIUA0B U3 KUpoBoil Tkanu (cxema, Ca®" 1 HAM®-3aBUCHMbIE MEXAHU3-
MBbl aKTHBALUU FOPMOH-YYBCTBUTENILHOW JIMMa3bl, TOPMOHAIbHAS peryisiuus). Poias nenonuposa-
HUS ¥ MOOWJIM3AITNH KUPOB.

JIMTEPATYPA JUIA ITIOAT'OTOBKHU

Ocnognasn

1. Buonoeuueckas xumust / B. K. Kyxrta [u mp.]. Mocksa : buroM, Musck : Acap, 2008. C. 210-231,
254-258.

2. buonoeuueckas xumus / A.J]. TaranoBuu [u 1p.]. MuHck : Bei. mk., 2013. C. 186-199, 210-212,
214-217.

3. KoHCIeKT nekiui.

Hononnumenvnan

1. Mapwann, B. [Joc. Knuanaeckas omoxumust / B. k. Mapmann. Mocksa : BUHOM, Cankr-
[erepOypr : Heckuit namekt, 1999. 368 c.

2. buoxumus genoseka / P. Mapu [u np.]. Mocksa : Mup, 1993. 384 c.

3AJTAHUSA NJII CAMOCTOSITEJABHOM PABOTHI

3aoanue 1. Xonectepon — CTPYKTYPHBIA KOMIIOHCHT OMOMEMOpaH BCEX TKaHEW OpraHu3Ma.
Jlnist cuHTe3a pa3jMyYHBbIX OMOJIOTUYECKH aKTUBHBIX BEIICCTB B OPraHM3ME HCIIOJB3YeTCs CBOOOJ-
HBII XOJIECTEPOJI, TOT/AA KaK dTepuUIIMPOBaHHAS (OpPMa — pE3epB XOJECTEpPOIa B KIETKE.

1.1. I3 opranm3Ma dYejgoBeKa C€XKEIHEBHO BBIBOAMTCSH OKOJIO 1 T XojecTepona. YKaKHTE
HanOoJIee 3HAYMMBIC ITYTH BBIJCIICHUS X0JIecTepoa:

A. B cocTaBe XUJIOMUKPOHOB.

b. B Buze coeil »KeTYHBIX KUCIIOT.

B. Boinenenue ¢ dpexkanusmu.

I'. B Buae crepouiHpIX TOPMOHOB.

. Pacmemmsiercst go anetuia-KoA.

1.2. HazoBHUTE UCTOYHUKU U ITYTH UCIIOJIB30BAHUS X0JIECTEPOJIa B OpTraHU3ME.

3aoanue 2. BplyuuTe mocCineoBaTebHOCTh PEAKLM CUHTE3a XoJjecTeposa u3 aunetui-KoA
10 00pa3oBaHUs MEBaJIOHATa, 00paTUTE BHUMaHNE Ha (PEPMEHTHI.

2.1. OTBeThTE HA BOMPOC: MOXKHO JIM CHIDKEHHEM MOTpeOJeHHs XoJecTeposia ¢ MUIIe 1o
100 mr/ cyT BBI3BaTh CHIYKEHHE KOHIIEHTPAITUH XOJIECTEPOIIa B KPOBH?

3aoanue 3. BelyunuTe CTPOCHHE U POJIb PA3IMYHBIX JMIIONPOTENHOB B TPAHCIIOPTE XOJIECTE-
posia B opranusMme, ydactue JIITHIT u JIIIBII B nepenoce xonecrepona U3 KpOBOTOKA B TKaHU U
130BITKA XOJIECTEPOJIa U3 TKAaHEH B ME€UEHb.

3.1. Bribepure, B Kakoil popMe MUILEBOI XOJIECTEPOII TOCTYIAET B KPOBOTOK:

A. JIITHIL b. JIIBIL. B. JIITOHII. I'. XunomMuKkpoHOB.

3aoanue 4. llpu naTEeHCUBHON (PuU3MUecKol paboTe aKTUBUPYETCS MOOMIM3ALUS HEHTpaib-
HBIX )KHPOB U3 JIETIO.

4.1. Kakoil ¢ppepMeHT oCyIIeCTBISET BHYTPUKIETOUHbIN JTUOIN3?

A. Ilencus.

b. 'opMOH-uyBCTBUTENBHAS JIMTIA3A.

B. JIunonporenHnunasa.

I'. Ounonentuaasa.

. ®ocdonumasza.

4.2. KakuM ropMOHOM aKTHBHPYETCsI 3TOT pepMeHT?
A. UHcynuHOM. b. I'1rokaronom. B. Kansimutonunom. I'. OxcuTommHOM.

Hpaeuﬂbnocmb pewenuﬁ npoeepbnie, conocmasue ux ¢ omeemamul.
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IIPOBEPHTE BAIIIY 3HAHUSI (CAMOKOHTPOJIb YCBOEHHMSI TEMbI)

3aoanue 1. Y GoabHOIO MOCIE Kypca JEUeHHs aTepOCKIIepo3a U CTPOroro CoOMI0IeHUs que-
TOJIOTHUECKUX PEKOMEHIALUH B IJIa3Me KPOBH JIA0OPATOPHO MOATBEPKICHO MOBBIIIEHUE YPOBHS
aHTHATEPOreHHbIX JIUIONPOTENHOB. Kakne TUnonpoTenHbl ABISIOTCS aHTHATEPOr€HHBIMU?

A. JIITOHIL b. JIITHIL. B. JIIIBIL. I'. X1JIOMUKPOHBI.

3aoanue 2. Y nojnei, B pallioHe KOTOPBIX Mpeo0iIagaeT pacTUTENbHAS TUINA U PhI0a, 3HAUN-
TENbHO CHUXKEH PHUCK 3a0o0JieBaHUs aTepockiiepo3oM. Kakue BelecTBa, BXOJAIIME B COCTAaB 3THUX
MIPOJYKTOB, MOTYT OKa3bIBaTh aHTHAaTeporeHHoe aeiicteue? Mx posib B oOMeHe xosecreposia?

3aoanue 3. KakuM TOpPMOHOM PETYIHPYETCSI CKOPOCTH MOOMIIM3ALINY KUPOB MPH H3MEHEHUHT
pexuma nuTaHus’?

A. I'IIOKaroHoM. I'. KanbuTOHMHOM.

b. OkcutormHom. M. Ilapatupunom.

B. AnpenanuHom.

3aoanue 4. Ilpu obcrnenoBaHUU MOAPOCTKA, CTPAJAONICT0 KCAHTOMATO30M, BBISBJIICHA Ce-
MeliHas rurnepxosiecteposieMus. KoHIeHTpamus Kakux JIMIONPOTEUHOB PE3KO MOBBIIIEHA B KPOBU
MpY JAHHOW MaTOJIOTUu?

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

3aoanue 5. ]Iy cuTyanuu, Korja NpoOUCXOAUT AETOHUPOBAHUE JIMIIUAOB, XapaKTEPHO:
A. IloBbIlLIEHHE CEKPELIN UHCYIINHA.

b. YBenuuenue B KpOBU KOHIIEHTPALIUU CBOOOHBIX KHUPHBIX KUCIOT.

B. VBenuuenue B kpoBu koHueHTpauuu JIITOHII n xunomMukpoHoB.

I'. IloBpIIIEHHAs! AKTUBHOCTH TOPMOH-YYBCTBUTEIIbHOU JIUIIA3BI.

J1. IloBbIeHHAs: aKTUBHOCTB JIMIIONPOTEUHIIAIIA3HL.

3aoanue 6. CpaBHUTE OCOOEHHOCTH OMOCHHTE3a JUMHUIOB (TPHALMITIMLEPOSIOB) B pa3iny-
HBIX TKaHSX. 3aMOJIHUTE TaOIHUILy:

(I)opMa TPaHCIOpTa JUIIUI0B

Tkanb Hcxoanbie cy0cTpaThl CHHTE3a
W3 OpraHa

Crnusucras 0001049Ka
TOHKOU KHIIIKU
Ileuenn

Kuposas TkaHb

3aoanue 7. Kakuie MONIOKEHUS MPABUIBHBI ISl CUTYallld, KOTJa MPOUCXOIUT MOOMIN3AIINS
JIUTTAIOB?

A. KoHlleHTpa1us )KUpHBIX KUCIOT B KPOBU BBIIIE HOPMBIL.

b. Konuentpauus JIIIOHII Beire HOpMBL.

B. 'opMOH-uyBCTBHUTEIbHAS JIUITIA3a HAXOIUTCA B (hochopuarpoBaHHoi (hopme.

I'. Jlumonporennnumnasa HaxoauTcs B ochoprmimpoBaHHOM Gopme.

J1. AKTUBHOCTb JIMIIONIPOTENHIINIIA3H] CHUKEHA.

3aoanue 8. CpaBHuTE OMOCHHTE3 TPUALMIITIIUILIEPOJIOB B IEYEHH U KUPOBOM TKaHU:

1. bBuocunres xKupoB A. CBOOOHBII TIIUIIEPOI UCTIONB3YETCs AJIsI CHHTE3a )KUPOB.
B IICYCHU. b. B nmporecce 6uocunTtesa obpasyercs hocharuinas KUCiIoTa.
2. buocunTes xKUpOB B. Ctumynupyercs npu HU3KOM KOHLEHTPALUH TJIFOKO3bI B KPOBH.
B JKUPOBOW TKaHH. I'. CunTesupyemslii )kup oOpa3yeT BaKyOJIH, 3arOTHSIOIINE [IATO-
3. O6a mporecca. Iasmy.
4. Hu onuH.
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OTBeTHI K pelIeHnI0 3aJaHN I

/Jlna camonpoeepku ucxo0no20 ypoensa 3HaHUIL
1—T.

Jlna camocmosamenvhou padomet:
11—5b,B.21—pna.31—T.41—5;42—b.

JIABOPATOPHAS PABOTA (60 MUHYT)

Onpenenenue copep:kaHusi [-TUNONPOTEHHOB (JTUIONPOTEHHOB HHU3KOH NJIOTHOCTH)
B IJIa3Me KPOBH.

BosbIIMHCTBO JIMNIU/I0B HAXOAATCS B KPOBU HE B CBOOOIHOM COCTOSIHHM, & B COCTAaBE OEIIKOBO-
JUNUAHBIX KOMIUIEKCOB (JUMONPOTEUHOB). DpaKkiuy JIMIONPOTEUHOB OTIUYAIOTCS MO OTHOCH-
TEJILHOW MOJIEKYJISIPHOM Macce, KOJIMYECTBY O€JKa, MPOLEHTHOMY COJCPKAHHUIO OTAEIbHBIX JIH-
MUHBIX KOMIIOHEHTOB. JIMMONPOTENHBI MOXKHO Pa3feliuTh Pa3IuYHBIMU METOJIaMu: 3JeKTpodope-
3a, TOHKOCJIOHHON Xpomarorpaduu, yapTpaleHTprU(pYrupoBaHus B COJIEBBIX PACTBOpPAX pa3IMIHON
wiotHocTU. [Ipu anexTpodopeTnyeckom pasieieHuH JTUIONPOTENHOB TUIa3Mbl KPOBH (Ha XpOMAaTo-
rpaduueckoit Oymare, ameraTie/uIoo3e, arape, B MOJUAKPIIAMUIHOM TeJie) MOIyqaT (Gpakiuu
XUJIOMHUKPOHOB U JIUTIONIPOTENHOB PA3IMYHON TUIOTHOCTH: o-nunonporenss! (JITIBIT) umerot mo-
JIBUKHOCTE 0-TII00YyMHOB, PB-rumonpotenssl (JITTHIT) o6mamaroT MOABUKHOCTEIO B-TIIO0YITHHOB.
[Ipe-B-nmunonpoteunnst (JIIOHII) Ha anexktpodoperpamme pacronaratoTcsi OT JMHHH CTapTa Mnepen
B-nunonporenHamu, IO3TOMY Y HUX TaKO€ Ha3BaHHUE.

Omnpenenenue cofepxaHus -IUMONPOTEHHOB B IJ1a3Me KPOBU MMEET 3HAUCHUE TSl TUArHo-
CTHKU aTepOCKJIEpO3a, OCTPhIX M XPOHMUYECKUX 3a00JIeBaHUN I€UEHHU, KCAaHTOMAaTo3a U JPYTrUX
MaTOJIOTUH.

Ilpunyun memooda. ®oromerpuyeckuii MeToJl. B OCHOBY MeTOlla IMOOXKEeHa CIIOCOOHOCTh
B-munonporennos (JIITHIT) ocaxknaThcst B MpUCYTCTBUM XJIOPHIA KaJdbIUs U TeNapUHa; MIPH 3TOM
U3MEHSIETCd MYTHOCTh pacTtBopa. [lo cTeneHuM NOMYTHEHMsI pacTBOpa U CYAAT O KOHLEHTpPalHU
[-MUIIONPOTENHOB B CHIBOPOTKE KPOBH.

Xo00 paoomur. B npodupky BHOCAT 2 M 0,025 M pactopa CaClz u 0,2 M1 CBIBOPOTKH KpoO-
BHU, nepeMeninBaoT. OnpenensioT onTHYecKyro MmIoTHOCTh pacTBopa (E1) nmpotus pactBopa CaClz
Ha KOJIODUMETPE B KIOBETax 5 MM Mpu kpacHoM cBeTtopuibTpe (630 HM). B kioBeTy mo0aBisitoT
0,1 M1 pacTBOpa renapuHa, NepeMerInBaOT U TOYHO Yepe3 4 MUH CHOBA ONPEAEISAIOT ONTHYECKYIO
mI0THOCTH pacTBopa (E2) B Tex ke ycnoBusix.

Pacuem. BeraucasitoT pa3HOCTh ONTHYECKUX IUIOTHOCTEN U YMHOXaOT ee Ha 10 — smnupu-
yecKuil Ko3(QGUIUEHT, NpeaaoKeHHbI JIeABUHOM, T. K. TOCTpOEHUE KaTuOpPOBOYHONW KPUBOHM CO-
IIPSDKEHO C PSAAOM TPYAHOCTEM:

x (/1) = (E2— E1)-10.

B Hop™me conepxanue B-nunonporeMHoB coctaBiser 3—4,5 r/n. Conepxanue B-mumnomnpo-
TEHMHOB KOJIeOJIeTCs B 3aBUCMMOCTH OT BO3pacTa M IoJa.

Pesyabrarer: Ei1= E> =
Pacuer:

BriBoOa:

IHoanuce npenojgaBares:
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3AHATHE 15
BHYTPHUKJIETOYHBIA OBMEH )KAUPHBIX KHCJOT. KETOHOBBIE TEJIA.
KOJINYECTBEHHOE OIIPEJAEJIEHUE XOJIECTEPOJIA B CBIBOPOTKE KPOBU

AKTYaJIbHOCTH TeMbl. JKupHbIe KHUCIOTHI — HEOTHEMJIEMbI COCTABHON KOMIIOHEHT OO0JIb-
IIMHCTBA JUNUA0B. [IoHMMaHWe MEXaHW3MOB CHHTE3a W Paclaja >KUPHBIX KUCIOT UMeeT OOJbIIOoe
MPAaKTUYECKOE 3HAUEHHE B JACATENLHOCTH Bpada. MHoOrue 00JIe3HH, BPOXKICHHbBIE H TIPHOOPETEHHBIE,
OIIPEIEISIIOTCA HapyIIEHUSMH B COOTHOLIEHMH IIPOLIECCOB aHaboIM3Ma W KaTabosm3Mma KUPHbIX
KHUCIO0T. HapyllieHue cOOTHOIIEHUs HE3aMEHUMBIX JKUPHBIX KUCJIOT B IUTAHUM MOXKET IPUBOAUTH
K CYIIECTBEHHBIM U3MEHEHMSIM B COCTaBE SMKO3aHOUIOB U, KaK CJIEICTBHE, K PA3JIMYHON IIaTOJIOTUH.

OpauH U3 BaXKHBIX [TOKa3aTeNlel JMIUIHOIO 0OMEHa — COJepyKaHue KETOHOBBIX Tell. KeToHo-
BbIE TeJla COJIEpKaTcsa B KPOBU 3/10pPOBOI0O yesioBeKa B HEOOJbIIMX KonuyecTBax. OnHako, npu ca-
XapHOM Jra0eTe, TOJI0AaHNN KOHIIEHTPAUsl KETOHOBBIX TEJI MOXKET MOBBIIIATHCS B HECKOJIBKO Pas,
pa3BHUBacTCs KETOHEMUS.

Henp 3aHATHA. U3YYUTh IPOLECCHl OKUCIEHUS U CUHTE3a KUPHBIX KUCIIOT; MTO3HAKOMUTHCS
¢ MeTabOoJIM3MOM KETOHOBBIX TeJ; c(hOPMHUPOBATh MpecTaBieHue 00 3HK03aHOUAAX U UX (YHKLHU-
SX; IPUOOPECTH HABBIKU ONPE/IEIICHUS X0JIECTEPOIIa U KETOHOBBIX TEJI.

TpeGoBanuss K MCXOAHOMY YPOBHIO 3HaHMii. /[/11 NOJHOrO yCBOEHHUS T€Mbl HEOOXOIUMO
IIOBTOPUTbH U3!

" OUOOP2AHUYECKOU XUMUU:

— peaKIHH anbIOJbHOW KOHIEHCAWH, (OPMHPOBAHUE M XAPAKTEPUCTHKA CIOKHOI(DUPHOM
CBSI3H, BBICILINE KUPHbIE KUCIIOTHI (CTpOeHHe, HOMEHKIIaTypa, cBoiictsa); I10JI, mpoxykrer [TOJI;

— KETOHOBBIE T€Ja U UX CBOMCTBA,

" OUONOCUYECKOU XUMUU.

— LEHTpPaJIbHbIE NIYTH MeTadoau3Ma (OKHCIUTENbHOE AEKapOOKCUIMPOBAHHE MHPOBUHO-
rpagHoii kucnotsl, L{TK);

— 1neHTo30(h0oc(aTHbIN MyTh;

— JIUXOTOMHYECKHH pacmas INIIOKO3BI;

— OKHCIUTeNbHOE GochopunupoBaHue.

3AJJAHUSA JJI51 CAMOITPOBEPKH UCXOJHOI'O YPOBHSI 3HAHUI

3aoanue 1. Onpenenute koanyecTBO Moiib AT®, cuHTe3npyemMoe 3a CUET MOJTHOTO OKHUCIIe-
HUS OJHOTO MOJISL:

1. I'mroko35I. A.17.
2. Auetni-KoA. b. 18.
3. Cyknunun-KoA. B. 10.
4. ®ocdoanokcuaieToHa. I'. 25.
. 32(30).

3aoanue 2. B uccrenyeMoil MoYe ONpPENENTUIN BBIPAKCHHYIO KHCIYIO PEAaKIUI0 3a CHeT
BEIIECTBA, 00JIa/Ial0IIEeT0 CBOMCTBAMU KETOHOB. Kakoe M3 mepedrcIIeHHBIX BEIIECTB MOXKET 00ycC-
JIOBUTH 3TO u3MeHenue pH moun?

A. AleToH. I'. AueroykcycHast KHCIIOTA.

b. SInTapnas xucnora. . YkcycHas kuciora.

B. Yronpnas kucnora.

3aoanue 3. B Moue GOJIBHOTO C BBIPAKEHHOM KHCIIOW peakIuei ONpeaesnin CoJepKaHue
B-runpoxcudyrupata. M3 kakoro npeaiecTBeHHNKa OH MOXKET 00pa3oBaThes?

A. Aueron. I'. SInTapnas xkucnora.

b. AueroykcycHast KHUCIIOTA. M. y-OxcumacnsHas KUCIoTa.

B. MacnsiHas kucnora.

HpCIGMJleOCWlb pemenuﬁ npoeepvnie, conocmasue ux ¢ omeemamul.
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Bonpocs! nu1s1 06cyxaeHust:

1. B-Oxucnenune kak HEHTpaIbHBIA IyTh KaTaOoJM3Ma XKUPHBIX KHcaoT. CyOkieTodHas Jjo-
KaJM3alus Mpolecca, akTUBALUS KUPHBIX KUCIIOT, TPAHCIOPT B MUTOXOHAPHUU. XUMU3M OKHCIIE-
HUs, ydacTHe BUTaMHUHOB. CompshKeHHE C IPOLECCOM OKHUCIUTENIBLHOro (ochopuarpoBaHus
Y DHEPreTHUYECKUI BBIXOA. B-OKUCIEHUE KUPHBIX KUCIOT ¢ HEUYETHBIM KOJIMYECTBOM YTIIEPOIHBIX
aTOMOB, HEHACBILEHHBIX )KUPHBIX KUCIOT. OCOOCHHOCTH [3-OKUCIIEHUS B IEPOKCUCOMAX.

2. a-OKuciIeHne U M-OKUCIECHHE KaK BTOPUYHBIC IMTyTH 0OMEeHa )XUPHBIX KKCIoT. CyOKeTou-
Has JIOKaJIu3alus, NpoAyKThl, ONOJIOrNYecKas poib.

3. buocunTe3 xupHbX Kuciaor. CyOKIeTodHas JOKaIU3amus, CyOCTpaThl, XUMHU3M, PEryJs-
1. OcoOOEHHOCTH CTPOEHHUS allMIICUHTa3bl. Poiib Manuk-pepMeHTa.

4. CuHTe3 HEeHACHIICHHBIX KHUPHBIX KUcIoT. CyOcTpaThl, (hepMeHTHBIE cucTeMbl. [lonnnena-
CBIIIEHHBIE) )KUPHBIE KUCIOTHl KaK He3aMeHUMble (pakTopsl nutanus. [IpencraBurenu, 6uonornye-
CKasl poJib.

5. Merabonu3m apaxuJOHOBOM KHCIOTHL. bruocuHTe3 31K03aHOUIOB (IIPOCTArJIaHAMHBIL, IPO-
CTALIMKJIMHBI, JIEHKOTPUEHBI, TPOMOOKCAHbI) U UX OMOJIOTHYECKas! POJIb.

6. Kerorenes: TkaneBas U CcyOKJI€TOUYHAs JOKaIU3aLMs, CyOCTpaThl, XUMU3M. OKCUMETHUIITITY-
TapWJIOBBIM IyTh 00pa30BaHUs KETOHOBBIX Tell. MoOJIEKyJsIpHbIE MEXaHU3Mbl KETOHEMMI IIpU ca-
XapHOM Jmabere, HeJOCTATOYHOM YIJIEBOJHOM MUTaHUM, TOJOJAaHUU. Y THIIM3AUsl KETOHOBBIX Tell
(B3amMONpeBpaIeHHs, aKTUBAIHS, BKIIOYCHHE B METAa0O0IN3M, SHEPTEeTHKA OKUCIICHHS).

7. Anernn-KoA kak nentpanbHblii MeTaOonut. ITytu ero norpebienus B kiieTkax. Bzanmo-
CBSI3b JIMIIUJHOTO U YIJIeBOAHOro ooMeHa. [lyTtu npeBpaienus riuueposa B KJIeTKax. JHepreTuie-
CKHUl OanaHC OKUCIIEHUS MIIMLEPOIa.

JIMTEPATYPA JUIAA ITIOATOTOBKHA

Ocnognasn

1. Buonoecuueckas xumus / B. K. Kyxra [u ap.]. Mocksa : bunom, Munck : Acap, 2008. C. 234-249,
258-260.

2. Buonoeuueckas xumus / A. J1. TaranoBud [u ap.]. Musnck : Beimr, mik., 2013. C. 200-210, 212-214.

3. KoHcnexT Jexuuii.

JHononnumenvnasn

1. Buoxumus uenoseka / P. Mappu [u np.]. Mocksa : Mup, 1993.

2. Buoxumus. Kpatkuii kypc ¢ ynpaxxnenusmu u 3agadamu / mon pen. E. C. CeBepuna, A. 5. Huxo-
nmaeBa. Mocksa : [D0TAP-ME]L, 2001. C. 186-189, 193-198, 205-210.

3ATAHUS JJISI CAMOCTOSITEJABHOM PABOTHI

3aoanue 1. PaccunTtaiite SHEPreTHUECKU BBIXOJ [3-OKUCIECHUS XUPHBIX KUCIOT. [y 3TOTO
HY>KHO TIOMHUTb, YTO:

A. Yucno moneit anerun-KoA, oOpa3yromuxcst B pe3yiabTaTe OKUCIEHUS XUPHBIX KHUCIOT
C YETHBIM YHCJIOM aTOMOB yriiepoa (N), MOXKHO paccuuTaTh 1mo Ghopmyie: n/2.

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

B. B kaxxgoMm BHUTKE [3-OKHCIIEHUS NMPOUCXOAST JBE PEAKIMH JETHAPUPOBAHUS, B KOTOPBIX
BoccTaHaBuBaroTcs oana monekyina HAJTT (HAJJHHY) u oxaa monexyna ®AJT (PAIH2), nmosro-
My Kax/blii BUTOK JnaeT dyeTbipe AT® npu conpspKeHHH € MPOLIECCOM OKUCIUTENBHOTO (hocdopu-
JUPOBAHUS.

I'. Uncno BUTKOB MOXKHO PaccuuTaTh Mo Gpopmyne: N/2 — 1, T. K. B MOCIAESTHUI BUTOK [3-OKHUC-
JeHUs Bceraa BeTymaeT OyTupuia-KoA w mpu ero paciieruieHuu oOpasyercst nBa anetuia-KoA,
a He OJIMH, KaK BO BCEX MPEIbIAYIINX BUTKAX.

. Cymmapusiit Beixoq AT® ig B-oKHCIEHHS )KUPHBIX KHCIOT C YETHBIM YHMCIOM aTOMOB
yriiepojia MOKHO pacCYUTaTh 1Mo GopmyIie:

[(n/2) 10 + (n/2 - 1) - 4] - 2*
* JIse AT® pacxonyercst Ha aKTUBALIMIO JKUPHBIX KUCIIOT.
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1.1. Paccuwnraiite konuuectBo AT®, obpa3yromeecs mpu OKUCICHUH OJHOW MOJIEKYJbl TPH-
MaJbMUATOWITIULEPOIIA.

AJNTrOpUTM pELICHHUS:

1) Hanumure peakiuio ruapoian3a 3T0ro COSAMHEHHUS.

2) Paccuwnraiite konuuectBo AT®D, oGpasyroreecs Mpu OKUCACHUN KaKIO0H MOJICKYJIbI Majlb-
MUTUHOBOU KUCIOTEI 10 CO2 u H20.

3) Hanmmmwmre peakimy karabonusma rimiepodna (riauuepon — docdornuiepon — AHOKCH-
anetondocdar — rimnepanpaeruadocdar) go CO2 u H20.

4) Paccuuraiite konmnuectBo AT®, oOpasyromieecst IpyU OKUCICHUU OJHOM MOJICKYIIbI TIIHIIC-
pona g0 CO2 u H20.

5) PaccuunTaiite cymmapHsblii Bbixo AT® rpu MosTHOM OKHUCIICHUH TPUITATbMHUTOWITIHLIEPOIIA.

1.2. ITpu KakOM YCJIOBHUHM aKTUBHPYETCS [3-OKHUCICHUE JKUPHBIX KUCIOT?
A. Ilpu ymeHblIeHUH cuHTE3a MajloHuI-KoA B uro3oie.

b. IIpu yBenuyeHun KOHUEHTPALUMU HAJIHH" B MHUTOXOHPHUSX.

B. IIpu runokcun.

I'. I[Ipn Hanmu4uu GOJBIIOrO KOJIMYECTBA TITFOKO3HI.

3aoanue 2.
2.1. HanumuTe peakiyy IepBOro BUTKA CHHTE3a MAIbMUTHHOBOM KHCIIOTHI:

2.2. Haniummre CYMMApHO€ YPaBHCHUC CHUHTC3a MaJIbMUTUHOBOM KHCJIOTBHI U IIOCUHUTANTE
KOJINYECTBO TUKIJIOB, HGO6XOHI/IMI>IX JJIs1 €€ CHHTE3Aa:

2.3. CKOJBKO MOJIEKYN TIIOKO3bI HYXXHO 3aTpaTHTh, YTOOBI CHHTE3UPOBATH | MOJEKYITy
TpunansMutonnriuiepona? Kakue myrn Merabonu3mMa TIIOKO3bl TOCTABISIOT CyOCTpaThl AJs JIH-
noresesa?

2.4, YKaxche, KaKuC U3 NMPUBCACHHBIX HUXKC ) KUPHBIX KHCIIOT

1) CuHTE3UpyIOTCS B OpraHUu3Me. A.18:2 (9, 12).
2) He cunTe3upyroTcs B opranuzMe b. 18:1 (9).
Y JIOJIKHBI TIOCTYMATh C MHUIIIEH. B. 18:3 (9, 12, 15).
I'. 18:0.
. 16:0.

2.5. Ilpu xakux yciaoBUsIX OyJeT YBEIMUMUBATHCA CUHTE3 KUPHBIX KUCIOT?
A. Ilpy noBBIIEHNH KOHLIEHTPALMHU TJIFOKO3bI B KPOBH I1OCIIE €1bI.

b. [Ipu cHMXeHNN CeKpelnn NHCYJIMHA.

B. IIpu yBenuueHuu ceKpenny IioKaroHa.

I'. TIpu nedochoprmpoBanuu anetuia-KoA-kapOokcunasbl.

J1. ITpy N30BITOYHOM MOCTYIICHUH KUPOB C MHUIIEH.
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3aoanue 3.
3.1. Ykaxure, kakue (YHKIUU PEryTHPYIOT MEPECIUCICHHBIC HUXKE SHKO3aHOUIbI:

1. JIe#KOTpHUEHBI. A. CokparnieHue TJIaJIKMX MBI, JHUIOJIU3, CEKpelus, MpOHHIlae-
2. IlpocrarnaHiuHblI. MOCTb, 3JIE€KTPOJIUTHBIN OallaHC, CBEPThIBAHNE KPOBU.
3. TpomOOKcaHBI. b. Xemorakcuc, BocnajeHue, aulIeprudecKue peakliuy, COKpalleHue

rIIaIkoi MyckynaTypsl OporxoB u JKKT.
B. Arperamnusi TpoMOOIIUTOB, CY’)KCHHE COCYJIOB U OpPOHXOB, PErylisi-
1us ypoBHs HAM® B TpoMOoOIMTAX.

3.2. I3BeCTHO, 4TO acCIUPUH HEOOPATUMO UHTHOUPYET IIUKIOOKCUTCHA3Y.

A. OObscHUTE, TOYEMY aCIUPHUH B MAJIBIX J103aX MOKET MPUMEHSITHCS ISl IPEIOTBPALICHHS
o0pa3oBaHUs TPOMOOB.

b. YV HekoTopbix moned (C reHEeTHMYECKON MpeapaciioyioKeHHOCThIO) MPUHSATUE aclHUpUHA
MO>KET BBI3BaTh MPUCTYI OPOHXHAIBHON aCTMbl — TaK Ha3bIBa€MYI0 aclUPUHOBYIO acTMmy. [lomo-
T'YT JIU JAaHHOMY OOJIbBHOMY CTEpOUAHbBIC Mpenaparhl?

3aoanue 4. VI3yunte nytu o0pa3oBaHUs KETOHOBBIX TEJ B IEYEHU U UX MeTabonusm. O6pa-
TUTE BHUMAHUE Ha TO, YTO alleToaleTaT U B-ruApoKCUOYTHpaT 00pa3yroTCcsl B HOpME B HEOOIBIINX
KOJIMYECTBAaX, a alleTOH — JIUIIb IPU 3HAYUTEIbHOM HAaKOIUIEHWH KETOHOBBIX TeJ (rojojaHue, ca-
XapHBINA qUa0eT).

4.1. Kakue opranbsl B HOpME UCIOJIB3YIOT alleTOAIeTaT B KAYECTBE UCTOUYHUKA YHEPTUHU?

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

4.2. Ouennre sueprerudeckuii 3Qdext (B Mmomsix ATD) oxucnenust 1 Monb aneroanerara J10
CO2u H20. Pacyer 3anummure:

Hpa@uﬂbHOCWlb pemeHuﬁ npoeepbnie, cConocmasue ux ¢ omeemamul.

ITPOBEPHTE BAIIIM 3HAHUSA (CAMOKOHTPOJIb YCBOEHHW A TEMBI)

3aoanue 1. 1.1. OnuH UK B-OKUCIEHUS BKJIIOYAET YEThIPE MOCIEIOBATENbHbIE PEaKLUU.
Br16epuTe npaBuiIbHYIO MOCIEI0BATEIBHOCTD:

A. Oxucnenue, aeruaparanus, OKUCICHUE, PACIIEIUICHHUE.

b. BoccTanoBnenue, JeruIpupoBaHUE, BOCCTAHOBIICHHUE, PACILEIUICHHUE.

B. [lerunpupoBanue, rupatanus, AeTHIPUPOBAHKE, PACIICIUICHHE.

I'. I'mppupoBanue, aeruaparanus, THIPUPOBAHKUE, PACLICIUICHHE.

J1. Boccranosiienue, rufipatanys, JeruApUpOBaHUE, PACILIEIIIICHUE.

1.2. VI3BecTHO HACIENCTBEHHOE 3a00JI€BaHNE, PH KOTOPOM B CKEJICTHBIX MBIIIIAX CHIKEHA
KOHIIGHTpAlLlusl KapHUTHUHA B pe3ynbrate aedexra (epMeHTOB, y4aCcTBYIOIUX B ero cunrese. OT-
BEThTE Ha BOIPOCHI:

A. Kak ckaxercs Ha CIIOCOOHOCTH BBINOJIHATH JJIUTENBHYIO pabOTy CHHXXKEHHE KOHIEHTpa-
LM KapHUTHHA?

b. ITog MUKPOCKOIIOM B KJIETKAaX TaKUX MBIIIL BUJIHBI BaKyosu xupa. OObICHUTE UX MPOUC-
XOXKJCHHUE.

3aoanue 2. 2.1. OxapakTepu3yiTe BUIbI OKMCIEHUS )KUPHBIX KUCIIOT:

Bua oxkuciaenus Jlokaau3anus Bujabl oknc/isieMbIX JKUPHBIX KHCJIOT
o-Oxuciienne
o-Oxuciienne

1))
2)

B-Oxucnenne
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2.2. HazoBuTe npu4uHy U nposiBiieHus 0one3nu Pedsyma.

3adanue 3. 3.1. VI3yuuB MeTa00JIM3M KHUPHBIX KUCIIOT, 3aIIOJTHUTE TaOJIUITY:

IIpoueccor B-OxucieHue buocunres

Jlokanuzanus npouecca

Ucxonnsrii cyocTpat

[epenocunk cybcTpara yepes MUTO-
XOHAPHATBHYI0 MEMOpaHy

KodhepMeHThI OKUCITUTENBEHO-
BOCCTaHOBUTENHHBIX PEaKInil

Wcrounuk npucoenuHsiemMoro ¢par-
MEHTA WM OTINEIUIIEMBI (pparMeHT

PerynstopHbie pepMeHTHI

Perynupyromue ¢akropst

AKTHBaTOPHI

HNHrudurtopst

3aoanue 4. Y nauuenTa 0OHapyKE€HO MOBBIIICHUE COICPKaHMUS KETOHOBBIX Tell B KpoBU. [lpu
KaKHMX COCTOSHUSIX OpraHu3Ma Ha0JtoJaeTcss KeTOHeMUs?

A. Ilpu ayntenbHON MBIIEUHOM padoTe.

b. [Tpu u30bITKE YrIIeBOAOB B MUIIE.

B. IIpu oTcyrcTBHM )KHPOB B ITULIE.

I'. IIpu ronoganum.

J1. Ilpn HapylIeHnH IepeBapuBaAHUS )KUPOB.

OTBeThI K pelIeHUuI0 3aJaHUil

Jlna camonpogepku ucxo0no2o ypoeHsa 3HAHUIL.
11-14;2-B;3-T;4—-A).2—T.3—5B.

Jlna camocmoamenvhou pabomat.

1.1—336,5. 1.2 — A. 2.3 — 34 MOJIEKYJIBI TJIFOKO3BI.
24.1-b, T, 1;2-A,B;25—A,T.
31.1-B5;2-A;3-B.41—B5,1;4.2—20 ATO.

JIABOPATOPHAS PABOTA (60 MUHYT)

PaGora 1. OnpeaeneHue KOHIEHTPALUHM XO0JIECTEPOJIa B ChIBOPOTKE KPOBH (pepMEHTAa-
THBHBIM METO/IOM.

Ilpunyun memooda. OnpeneneHue XoJjecTeposia Mocie ero (pepMEeHTATUBHOIO TUAPOJIN3A
U OKMCJEeHUs. VHOUKaTopoMm sBIsSe€TCS XMHOHMMHH, o0O0pa3yeMblii U3 TIEpEeKUCH BOAOPOJA
1 4-aMuHO(eHa30HA B IPUCYTCTBUHU (EHOJIA U TEPOKCHIA3HI.

Xonecmeponacmepasa
O¢up xonecteporna + HO »  XoJjectepon + XKUpHAs KACIOTA
Xonecmeponoxcuoasa
Xouectepou + O »  XonecreH-3-OH + H>0»
Tlepoxcuoasa
2 H,0, + 4-amunodenason + denon —»  XunonumuH + 4 H,0O

OOpa3yronuiics MPOIyKT WUMEET PO30BYIO OKpacKy. MIHTEHCHBHOCTh OKpPACKH TPSMO IIPO-
MOPIIMOHAIbHA KOHIIEHTPALIUU XOJIECTepOJIa U U3MepsAETCsl POTOMETPUUYECKH.
XoJecTepos ONpeeNsioT B CBIBOPOTKE KPOBH.
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Cxema IIOCTaHOBKH OIBITA:

Conep:xumMoe MpoonpoK OnpITHAs IPOOa, MJI CranpapTHas npo6a, M
CBIBOpPOTKa KPOBHU 0,02 -
CraHJapTHBIA PaCTBOP XOJIECTEPOJIa - 0,02
Pabouuii pacTBOp PepMEHTOB 2,0 2,0

[lepememmBaioT ¥ HHKYOHUPYIOT peakHOHHYIO cMech 5 MuH nipu 37 °C wnn 10 MUH TIpr KOMHATHOHN TemIie-
parype

[Io okoHYaHMM WHKYOAIMM W3MEPSIOT ONTUYECKYIO TUIOTHOCTH OINBITHOM M CTaHIApTHOMN
npo6 Ha Konopumerpe (AnuHa BodHBI 540 HM — 3€JeHblil CBETOQWIBTP) B KIOBETAX 5 MM IPOTUB
koHTpoJist. KonTpoabHast mpoda conepxkur 2,0 M pabodero pactsopa ¢pepmeHTOB. KOHTpOIBHYIO
poOy MO>KHO TOTOBUTH OJIHY Ha TPYIIILY.

Pacuem: C xomnect. (Mmoub/i) = 5,17 x (E npo6s1 / E cTang.)

Hopma xonecmepona B cbIBOpOTKE KpoBH — 3,9—6,2 MMOJIB/JI.

Knunuko-ouaznocmuueckoe 3nauenue. 1Ipyn HapylieHUH JTUIUAHOTO OOMEHA XOJIECTEPOI
MO’KET HaKaIlJIMBaThCsl B KPOBU. Veenuuenue ypoBHs X0JecTepoia B Iu1a3Me KPOBU (THIIEpX0jiecTe-
poiiemusi) HaOJIIO1aeTCs MPU aTepPOCKIIepO3e, caxapHOM AnaldeTe, MEXaHHUECKOH KenTyxe, Heppu-
Te, He(po3e (0COOCHHO MpH JHUMOMIHBIX Hedpos3ax), THUHOTUPeo3e. [lonudicenue XoiecTepoia
B KpOBH (THUIIOXOJEeCcTepoeMusi) HabmoqaeTcsl Ipu aHeMHUsIX, TOJI0JIaHuu, TyOepKyie3e, TUIepTU-
peo3e, pakoBOM KaXeKCHUH, TAPEHXUMATO3HOM JKENTyXe, IOPAKEHUHU LIEHTPAaJIbHON HEPBHOW CUCTE-
MBI, TUXOPATOUYHBIX COCTOSIHUSX, IPU BBEIEHUU UHCYJIHHA.

Pesyabrar: Eom. = Ecr. =

Pacuer:

BriBOa:

PaGora 2. KayecTBeHHbIE peaKIIMM HA ALETOH M ALETOYKCYCHYI0 KHCJIOTY

2.1. Ilpoba Jlezansa na ayemon. ANETOH B IIEIOYHON cpenie JaeT ¢ HUTPOIIPYCCHIOM HATpPHUs
OpaH)KeBO-KpacHOe okpauirBaHue. [locie moaKuciIeHns: KOHIIEHTPUPOBAHHON YKCYCHOM KHUCIOTON
o0pasyeTcst COeIMHEHNE BUITHEBOTO IIBETA.

X00 pabomut. B mpobupky BHOCAT | kammo moun, 1 karumo 10 % pactBopa NaOH u 1 xamutio
CBEXKENPUTOTOBICHHOTO HHUTpONpyccuaa HaTpus. [losBisieTcsi opaHKeBO-KpacHOE OKpalliBaHHE.
Jlo6aBnsoT 3 Kamid KOHIEHTPHUPOBAHHOW YKCYCHOM KHCIIOTBI, MOSIBJISETCS BUIIHEBO-KPAaCHOE
OKpaIlIiBaHUE.

Pesyabrar:

2.2. Peakuyusn I'epxapoma na auemoykcycHyio Kucjiomy.

X00 padomwr. K 5 xannsm Mouu MpUOABISIOT MO KarisM 5 % pacTBOp XJIOPHOTO JKeje3a;
pH 3TOM BBIMaAaeT ocagok ¢ocdaroB B popme FePOs. [lpu Hammumm aneToykCycHON KHCIOTHI
JanbHelIee MpudaBIeHUE XJIOPHOTO XKelle3a MPUBOJIUT K TOSBICHUIO BUITHEBO-KPACHOTO OKpa-
muBanus. [Ipu cTostHUM OKpacka OJieHEeT BCIIEICTBHUE CAMOIPOU3BOJIIBHOTO JEKApOOKCHIMPOBA-
HUS allETOYKCYCHOM KUCIOTHI.

Knunuko-ouaznocmuueckoe 3nauenue. ' imepkeToHEMUsT M KETOHYPHS HAOIIOMAIOTCS MPU
caxapHom ouabeme, 20100aHUU, UNEPRPOOYKYUU COPMOHOE-AHMALOHUCTOE UHCYIUHA.

Pe3yabrar:

BbIBOaBI.

IMoanuch, mpenoaaBarteJisi:
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3AHATHE 16
KOJIVIOKBUYM 110 TEME «OBMEH JIMITUOB»

Bonpoch 1J151 NOATOTOBKYU K KOJLUIOKBUYMY':

1. Kakue BemiecTBa OTHOCATCA K JMIKJAM, MPOCTHIM JIMIHJIAM, HEOMBUISIEMbIM M OMBbLIsiE-
MpIM JunuaaM? CTpykTypa, (U3UKO-XUMHUYECKHE CBOMCTBA M (DYHKIMH HPHUPOJHBIX BOCKOB,
allWITIIULIEPOSIOB, TIUIEepo- U cUHroHOCHONUITNAOB, TIUMKOIUINUIOB, CYIbPOIUNUIOB. YMeNTe
nucaTh XUMHUYECKHE (POPMYIBI alMIrInIeposioB, GochaTuIHONW KUCIOTHI, (ochaTHINIUNHO3UTA,
nu3onenutuHa, GocharuanmdTaHoamMmuaa, dochatuauicepuna, GhochaTUIMIX0INHA, TaThMUTH-
HOBOM, CT€ApUHOBOM, OJIEHMHOBOW, JMHOJICEBOW, JIMHOJICHOBOM M apaxWUIOHOBOM KHUCIOT, OJIOK-
CXEMBI CTPOCHHMS IIepaMKIa, 11epedpo3u10B 1 raHnrano3uaoB (GMy1), churromuenna.

2. Dtanbl NepeBapuBaHus JUIHIOB B JKEITYJA0YHO-KUIIEYHOM Tpakrte. [IpencraBurenu mep-
BUYHBIX, KOHBIOTHPOBAHHBIX U BTOPUYHBIX JKEIUHBIX KHCIOT. MecTo ux 0oOpa3oBaHus, pojib B Iie-
pEeBapUBaHUH JIUMTUAOB. OMYJIBIHPYIOUINE CBOWCTBA KEMYHBIX KHUCIOT B MPOCBETE KUIICYHHKA.
Ponp Taypuna u raunuHa. [leyeHOUHO-KHUILIEUHAs PELUPKYIIALNSA )KETUHBIX KUCIIOT.

3. YMeliTe mucaTh peakuy [3-OKHCICHHS >KUPHBIX KHCIOT C YETHBIM M HEYETHBIM YHCIIOM
YIJIEPOJAHBIX aTOMOB, IOJACYMTHIBATH 3HEPreTHMUYECKUM BBIXOJ IOJHOIO OKHUCIECHUS OTHAEIbHBIX
KUPHBIX KUCJIOT M allMITIUIEepooB. Kakue KupHbIe KUCIOTHI MOABEPTAIOTCS B-OKUCICHHIO B Tie-
pokcucomax? Otinnyne B-oKUCIEHUS B MUTOXOHPUSAX U IEPOKCUCOMAX.

4. B KaKkoW 4acTu KIETKU OCYIIECTBISETCS O-THIPOKCHINPOBAHHHUE U B-OKHCICHNUE KUPHBIX
KHUCIO0T? Merabonuyeckue MocaeICTBUS HapyLIeHHs] CUHTe3a peLenTopa Juist puTaHaTTuapOKCHIa-
3b1, HApYILIEHUs B Opranu3Me npu o6one3nn Pedzyma.

5. PerynsaTopHas B3aMMOCBSI3b -OKUCIIEHHS KUPHBIX KUCJIOT B KJIETKAX U a3pOOHOr0 OKHUC-
JICHHS TIIFOKO3bI. DTaIbl PEBPAICHUS YTIIEBOIOB B IETIOHUPYEMBbIE JTUITH B (CXeMa).

6. depMeHTHBIE CUCTEMBI, OTBETCTBEHHBIE 32 00pa30BaHNE HEHACHIIEHHBIX JKUPHBIX KHCIOT
B KJIeTKe. HeHachIlmeHHbIe )KUPHBIE KUCIIOTHI, OTHOCSIIIIUECS K TPYIIIE He3aMEHUMBIX (DaKTOpOB IH-
TaHus. Cxema CUHTEe3a apaxuI0HOBOM KHUCIIOTHI M ITyTH €€ NCIOIb30BAHUS.

7. Bupasl 51K03aHOMIOB, 3aKOHOMEPHOCTH UX JEHCTBUA, PYHKIIMU B OopraHu3Me. MexaHusm
JeWCTBUS MPOTUBOBOCHAIUTENBHBIX JICKAPCTBEHHBIX MPENapaToB HECTEPOUIHOMN PUPOIBI.

8. YcnoBus, mpu KOTOPHIX aKTHBHPYETCS] OMOCHHTE3 XHPHBIX KHUCIOT B KiIEeTKax. BHyTpH-
KJICTOYHAsl JIOKAJIM3aIHsl 3TOr0 Mpoliecca U MPOUCXO0KACHNUE UCXOIHBIX cyOcTpaToB. Peakiuu cus-
Te3a KUPHBIX KUCIOT. YMETh PACCUUTHIBATH 3aTPaTy MOJIEKYJI TIFOKO3BI HA CHHTE3 MOJIEKYIHI 3a-
JaHHOTO TPHUALMIITIIUIEPOJIA.

9. Cxemsl myteit oopaszosanust HAJI®OH-H' i keToanmipeyKTa3Hoi 1 eHOMIPETyKTa3HOM
peakiuii GMOCHHTEe3a )KUPHBIX KUCJIOT B FeNaTOUUTaX U aJUIOIHUTaX.

10. Cxonbko AT® HYXHO 3aTpaTHTh Ha CHHTE3 JKUPHBIX KHUCIOT (KHUCIOTHI IO BalleMmy
YCMOTPEHHMIO), 4YTOOBI 00ECTIEYNTh MU 00pa30BaHKUE OJJTHON MOJIEKYIIbI TIIIOKOLepaMua?

11. Cxema ¢epMeHTOB TKaHEBOIrO JbIXxaHus. KoMIUIeKChl JbpIXaTeNbHOM 1enu. YKa3aTh Ha
CXEM€ y4acTKM ¢ SHeprueu, gjocrarouyHoit i oopasosanuss AT®. Ha ocHoBaHUU Kakoro umepsie-
MOTO TIOKa3aTeNisi MOXKHO OIPENENIUTh KOJIWYECTBO DHEPTUH, BBIICISIEMOW B pEaKIMU TMepeHoca
2NeKTpoHOB? Perynsanus apixarenpHol nenu, pois AID, ATO.

12. Cxema (pepMeHTOB TKaHeBOTO jbixanus 1t HAJT -3aBucumbix u ®AJI-3aBUCHMBIX CYO-
CTpaToB. YMeHTe BKJIIOYaTh CYOCTpaThl P-OKHUCIEHUS KHUPHBIX KHUCHIOT ([B-ruapokcuaimi-KoA,
ain-KoA) B apIxarenbHyro Lemnb. 3HaiiTe, yeMy paBeH koadduiment pochopunuposanus (P/O)
IUTSL KXKIOTO M3 ATHX cyOcTpaTtoB. Ha cxeme 00s3aTeIbHO yKa3bIBaTh YYaCTKH CONPSDKEHHS TPaHC-
1opTa 3JEKTPOHOB U (pocopunupoBanus. MOKHO M UCHOIB30BATh JUI OKHUCIEHUS CyOCTpaToOB
B MuToxouapusx HAI®? Poxs HAJIOHH' B knetke.

13. Yto Takoe okucnutensHoe GochopminpoBanue (onpeaencHue, CyOKIeTOUHas JOKaIu3a-
nus)? OcHoBHbIE ToOJOXKeHUs1 Teopuu [1. Murtuenna, OOBSICHSIONIME MEXaHU3M OKHUCIUTEIHLHOTO
dochopunmpoBanus. Uto Takoe pa3olieHne oKucIuTensHoro gpochoprnupoBanusi? Kakumu cBoii-
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CTBaMH JIOJDKEH 00J1a1aTh pazolmmuTens? [IpuMeps! pazoOmuTeneii. Kak n3MeHsieTcst mporece oKuc-
JUTETHHOTO (ochOpUINPOBaHUS PU HEJOCTATKE KUCIOPOAA B KJIeTKax (0OBICHUTh MEXaHU3M)?

14. Nuruburopsl nepeHoca 3J€KTPOHOB IO JbIXaTENbHON Lienu. B kakoM cocTosiHuM (OKuUC-
JIEHHOM WJIM BOCCTAHOBJICHHOM) OyJyT HaXOJUThCS MEPEHOCUUKHU JIEKTPOHOB MpHU OJ0Kae LEMH:
a) MPOU3BOJHBIMH 0ApOUTYPOBOM KUCIIOTHI; 0) MaJOHOBOM KHUCIOTOM; B) IMAHUAMH, YTapPHbBIM Ta-
30M; I') pPOTEHOHOM; J1) aHTUMHUIIUHOM A?

15. Peaknuu oOpa3zoBanus P-TUAPOKCH-B-MeTHiriyTapui-KoA M MeBaJOHOBOW KHCIOTHL
[IyTn nucnosib30BaHus ATUX coeAuHEHM B KileTke. Perymsinus aktusHoctu ['MI'-KoA penykrassbl.

16. Cunre3 xosecTepona B KiIeTkax (cxema). Perymnsius 3Toro mpoiecca, HampaBlIeHHas HA
3alUTY KJIETKH OT Ieperpy3ku xonecrepoioM. CocTaBisione MexaHu3Ma noaaep>kanus 0ananca
XoJiecTeposia B KIeTKax, poib ano Ai, ano D, ano B-100, JIXAT, ki1eTo4HBIX pelenTopoB, OCTaT-
KOB xuiioMukpoHoB, JITIIIIT u JITIBII.

17. ®akTopskl, CIOCOOCTBYIONIUE BHICOKOMY YPOBHIO xoJecTeposia B coctase JIIIBIL, B co-
craBe JIITHII. BeposiTHBIM MeXaHM3M y4yacTUsl XOJIeCTEpoJia B pa3BUTUM arepockieposa. [Ipouc-
XOXKIEHHUE U POJIb NEHUCTHIX KJIETOK. Mcxoas n3 Metabonus3ma xonecreposia B OpraHu3Me U ero pe-
TYJISIUH, YMETh 000CHOBATH MOJXOAbI K CHIDKEHUIO €T0 YPOBHS B KPOBH.

18. Bo3MokHBIE MEXaHU3MBI aTEPOTEHHOTO JICHCTBUS JIMIIONPOTEHHA ().

19. Yro Ttakoe aucnunomnporenHeMus? I[IpuuuHBl U MPOSBICHUS THIEPIUIONPOTCHHEMHI
|-V Tunos (o kmaccudukanuu Openprukcona).

20. IIpeanoxxuTh MEXaHU3M Pa3BUTHUS TOCIEACTBUN B pe3yjbTaTe CHUKEHHUS aKTHUBHOCTH
JIMIONIPOTENHIINIA3hl B KPOBH, MEUEHOUHOM Junasel, ano C-2, HeA0CTaTOYHOCTU PELIENTOPOB JJIs
arno B-48/E.

21. OcoOGeHHOCTH CHHTE3a TPUALIMIITIIMIEPOJIOB B KJIETKAX KUPOBOW TKAHM, IEYCHU M PECHH-
Te3a B KUILIEYHHUKE (pPEaKlUu ITHX MPOIECCOB).

22. Metabonmu3m aunonporenHos kposu (XM, JITTOHIL, JITIIIII, JITTHIT u JITIBIT).

23. Bo3MOKHbIE TPUYMHBI MOBBIIIEHUS! YPOBHS CBOOOJHBIX JKUPHBIX KUCIOT B KpoBHU. Ponb
aroJIUIONPOTENHOB, TOPMOH-UYYBCTBUTEIBHOM JTUIA3bI.

24. Mecropacnonoxenue neicteus ¢pocdonumnas A1, Az, C u D Ha cTpykTypy dochonunu-
noB. Peakuuu cuHTre3a neuutuHa. JIMMOTpOnHbIE PaKkTOphl, X POJIb B HAPYUICHUH CUHTE3a IJIMIIE-
podocdonunuaoB B neueHH. MexaHu3M pa3BUTH KUPOBOTO MEPEPOKICHUS IEUEHH.

25. TloHsATHE «KETOHOBBHIE TeNlay, UX XUMHUecKue (GopMynbl. Peakunn cuHTE3a KETOHOBBIX
TeJ, JOKalu3auus B KieTke. Poiab B opranuzMe. YMeTh pacCUuTaTh KOJIMUYECTBO MOJIEKYJ KETOHO-
BBIX TeJ, 00pa3yroMIMXCs U3 OJTHOM MOJEKYJIbl 3aJaHHOM KUPHOMN KUCIIOTHI.

26. YMeTh mucaTh PEeaklUU BKIIIOYEHHS KETOHOBBIX T€J B MPOLECC YHEPTrONPOIYKIIUHU, €ro
OpraHHas U BHYTPUKJIETOYHAS JIOKAIU3AIMs, SHEPreTHUECKUM BBIXO/I.

27. IloHsATHE «KETO3», BEPOATHBI MEXaHHU3M €ro MPOUCXOXKJIEHHsS IpU caxapHOM auadere,
rOJI0JJaHUH.

Bomnpocsl 111 MOATOTOBKH K KOJUIOKBUYMY IS cTyAeHToB MDUY:

1. Jlunuael, obmias XapakTepUCTUKA M KIacCHUpHUKalusi. XapakTEepUCTUKA TPYII JIUIHIOB
(xumuueckue GopMyJibl U HOMEHKJIATypa allITIUIeposIoB U TIUIepodocOoIUnuIoB; OJI0K-CXEMBbI
CTpOEHHS BOCKOB, COUHTO(OCHOIUNUIO0B, TTIUKOIUITHIOB, CYIb(POITUIHIOB).

2. IlepeBapuBaHue JIMIHUJIOB, 3Talbl. DMYJIIUpOBaHNUE (Ha3HAUeHUE, (PAKTOPHI, CTAOMIU3AIINS
KHUPOBOM AMynbcun). JKemup, jKeTUHbIEe KUCIOTHI (IEPBUYHbBIE, KOHBIOTHPOBAHHBIE, BTOPHUYHBIE).
Mecto 00pa3oBaHus, y4acTHE B YCBOGHUH JIUMUIOB MUIIK. [le4eHOUHO-KUIIEUHAsT PELUPKYIALNs
KEIYHBIX KUCIOT. ['maponus nununoB nuiny ((pepMeHThl, CXeMbl MpeBpalleHuil). BcacbiBanue
(MexaHHU3MBbI, MULIEIUISIPHOE PACTBOPEHUE, Cy1b0a MULIEIL).

3. Pecunres TpranmnriuneposioB u rmnepodochorunuaoB B SHTEPOIUTAX.

4. TpancnopTHble (JOpMBI TUMUAOB B KpoBU. CTpoeHUE U META0OIN3M XUIOMHKPOHOB.
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5. Cunte3 TAI u rnunepodoconunuaoB B MEYEHU U )KUPOBOM TKaHH (POJIb JTUIMOTPOITHBIX
(hakTopoB).

6. Crpykrypa u meradonusm JIIIOHII (umonpoTeMHOB o4eHb HHU3KOH TuioTHOCTH), JITIIT
(JIMTTOTIPOTEMHOB TPOMEXYTOYHOM TuIoTHOCTH), JIITHII (IMmonpoTeMHOB HU3KON TIJIOTHOCTH),
JIIIBII (munonpoTenHOB BBICOKOM MIIOTHOCTH). BroxuMus arepockiepo3a, MHIEKC aTepOT€HHOCTH.

7. XonecTtepos, OUonorudeckas poJib, OMOCHMHTE3 XOJecTeposa (TKaHeBasi M CYOKJIETOUHAS
JOKaJIM3aIusi, CyOCTpaThl, dTanbl, XUMHU3M | dTama, perynsmus).

8. MoOunu3anus JIUINUI0B U3 )KUPOBOM TKaHU. [ OpMOH-4yBCTBUTEIbHAS JIUIIA3A.

9. B-Okwucnenue xxupHbIX KUcaoT. CyOKIETOUHAS JIOKATU3aIUs MPOIecca, aKTUBAIUS SKHUP-
HBIX KHCJIOT, TPAHCIOPT B MUTOXOHJPUU. XUMHU3M OKHUCIJICHHUS, CONPSHKEHUE C MPOIECCOM OKUCIH-
TEJNLHOTO (HOCHOPUIMPOBAHUS M SHEPTETUUECKUN BBIXOJ. B-OKHCICHHE )KUPHBIX KUCIOT C HeueT-
HBIM KOJIMYECTBOM YTJIEPOJHBIX aTOMOB, HEHACBIILIEHHBIX KUPHBIX KUCIOT. OcoOeHHOCTH [3-OKHC-
JIEHUS B IEPOKCUCOMAX.

10. buocunTe3 XUpHBIX KUCIOT. CyOKIeTOUHAas JOKaIU3alus, CyOCTpaThl, XUMHU3M, PErys-
1usi. OcCOOEHHOCTH CTPOCHUS allMIICHHTA3bl. Poiib Manmuk-gpepMenTa.

11. TonuHeHaCHIIEHHBIE KUPHBIE KUCIOTHI KaK He3aMeHuMbIe dakTopbl nutanus. [lpencra-
BUTEJIN, OMOJIOTUYECKAs POJIb.

12. Metabonu3m apaxuJOHOBOW KHUCIOTHL. bHocuHTE3 »3iik03aHOMIOB (IPOCTArjaH/IMHBI,
MIPOCTALMKIINHBI, JIENKOTPUEHBI, TPOMOOKCaHbI) U UX OMOJIOTUYECKas POJb.

13. Kerorenes: TkaHeBas M CyOKJIETOYHAs JIOKAIMU3AIMs, CyOCTpaThl, XUMU3M. MOIEKymsip-
HBbIC MEXaHW3MBI KETOHEMHUH MpH caxapHOM auabeTe W TOJOJaHWU. Y THIIU3AIHs KETOHOBBIX Tell
(B3auMomnpeBpalleHus, akTUBalKs, BKIIOYEHHE B META00IM3M, SJHEPTeTUKA OKUCIICHHUS).

14. Auetnn-KoA kak LeHTpajbHbII METaOOIHT.

15. I'opmoHanbHas perymsius oOMeHa JTUMHI0B.



OBMEH BEJIKOB

3AHSATHE 17
IHEPEBAPUBAHUE U BCACBIBAHUE BEJIKOB. AHAJIN3 KEJIYJ1OYHOI'O COKA

AKTYaJIbHOCTh TeMbl. OCHOBHBIM MMOCTABIIUKOM a30Ta B OPraHU3ME SIBJISTFOTCSI aMHHOKHC-
JIOTBI. AMHHOKHCJIOTBI 00pa3yroTcsi B MpoIiecce Mmporeoin3a OenkoB. Pacnan OelKoB B OpraHu3Me
OCYIIECTBISIOT MpoTeas3bl. CyliecTBYET MPOTEOIN3 ABYX THUIIOB — TOTAIBHBIN (HEOTPaHUYCHHBIH ),
IIPH KOTOPOM O€JIKM paciaJaroTcs 0 aMUHOKHUCIIOT, U OIPAaHUYCHHBIN (YaCTUYHBIN), IIPU KOTOPOM
OTIIETUISICTCS HECKOJIBKO aMUHOKUCIOT. OTpaHHUEHHBIN MTPOTEOIU3 UMEET PEryIaTOPHOS 3HAUCHUE
(akTuBaIus (HEPMEHTOB, TOPMOHOB OCJIKOBOW MPHUPOJBI, CUCTEMa CBEPTHIBAHHMS KPOBH, CHCTEMa
KOMIUIEMEHTa U JIpyrue mpoiieccel). [lepeBapruBanre OENKOB B KEITYIOYHO-KUIIIEYHOM TPAKTE —
3TO PaCHICTUICHHE WX JI0 aMHUHOKUCIOT. OT 3TOro 3aBHUCUT IOJHOIIEHHOE CHAOXEHHE OpraHu3Ma
a30TOM W HE3aMCHHMBIMU (DaKTOpaMH MHTAHUS, K KOTOPHIM OTHOCSTCS HE3aMEHUMBbIC aMHHOKHC-
notel. [lepeBapuBanue OCYIIECTBISIOT COMsIHASI KUCTIOTa U npoTea3bl. 00 oOMeHe OeNKOB CyAsT MO
a30THCTOMY OallaHCy — Pa3HUIE MEXKAY MOCTYIUICHHEM a30Ta B COCTaBe OCIKOB M BBIICICHUIO
a30Ta U3 OpPraHu3Ma.

Lenn 3ansTus: chopMupoBaTh MPeACTaBICHUE 00 OOIICH KOHICNIIMA 0OMEHa a30Ta B opra-
HU3ME, 0 OeJIKe KaK TJIABHOM ITHIIICBOM UCTOYHHUKE a30Ta M aMHHOKHUCIIOT; TIOJYYHTh MPEIICTABICHUE
0 MOJICKYJISIpHBIX OCHOBax mepeBapuBanusi 0eiakoB B JKKT, ocoOCHHOCTSAX NEHCTBUS pa3iIMYHBIX
MPOTea3 M UCIOIB30BAHUU WX MHTHOUTOPOB B KIMHUYECKOW MPAKTHKE, BCACHIBAHMH AMHHOKHUCIIOT
Y TPAHCIIOPTE UX B KICTKU; HAYYUTHCS MPUMCHATH MOJYYCHHBIC 3HAHHS JIJIsl OOBSICHEHUS MPUYHH
HapYIIIEHUS YCBOCHUS OSJIKOB MUIIN; OCBOMTH METObI KIIMHUYECKOTO aHAIHM3a KEITyIOYHOTO COKa.

TpeGoBanusi K HCXOAHOMY YPOBHIO 3HaHMii. /IS NOJHOTO YCBOEHUS TEMbI HEOOXOIUMO
MTOBTOPUTH H3:

" buoxXuUMUL.

— CTPOCHHE aMUHOKHCIIOT;

— CTPYKTYpHasi OpraHu3aius OelIKOBON MOJIEKYIIbI,

— (EepMEeHTHI.

3AJAHUSA AJI51 CAMOIIPOBEPKH UCXOJHOT'O YPOBHSI 3HAHUIA

3aoanue 1. Ilpu vccnenoBaHUU KETYJOYHOTO COKAa METOAOM Trelb-(UIbTPALUU BBIACIUIN
HEaKTHBHYIO (hopMy IercuHa ¢ MosekyisipHoi Mmaccoit 42 k/la. ITocne noGaBieHus k dpepMeHTy
COJITHOM KUCJIOTBI MOJIEKYJISIpHAsl Macca NerncuHa ymenblmiachk 10 35 k/la u pepMeHT cran akTuB-
HbIM. Kakoii BUJ| peryasium xapakTepeH sl JaHHOTo epmeHTa’?

A. ®ochopunpoBaHue MOJIEKYJIbl hepMeHTa.

b. Annocrepuueckas perymisanus.

B. [Ipucoeannenue win oTIIEIIICHHE O€IKOB MHTHOUTOPOB.

I'. YacTu4HbBIN TPOTEOIN3 MOJEKYIBI JepMEHTA.

J1. Perynsuus o NpyUHIMITY OOpaTHOM CBSI3U.

3aoanue 2. B KIUHUKY rOCIIUTAIIM3UPOBAaH OOJILHOM C I€PMATUTOM OTKPBITHIX Y4aCTKOB KO-
KU, nuapeei, nemeHnuen. Berbepure, Kkakast U3 NEpPEeYUCIEHHBIX peakuil, MpoTeKaroas ¢ y4acTu-
em HAJT"-3aBucuMoro ¢gepMeHTa, HapyIIaeTcs Py JaHHOM 3a00JICBAHUH

A. OkucieHHEe MOJIOYHOM KHCIIOTHI.

b. BzanmornpespalieHue ONTHYECKUX U30MEPOB.

B. I'maponus xupos.

179



3aoanue 3. ]Ina paccachlBaHUS TOCIICONEPALMOHHBIX PYOLIOB OOJILHOMY IMPOBEIEH KYpC
anekTpodopesa TpUlcHHA. AKTUBALIMA KaKOTO THUIA XMMHYECKUX PEaKIUi JIE)KUT B OCHOBE JH3H-
MoTepanuu?

A. U3omepuzanuu.

b. Oxcunopenykiumu.

B. Cunresa.

I'. I'maponu3sa.

J. TlepeHoca ¢GyHKIIMOHATBHBIX TPYIIIL.

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

Bonpocs! puis1 06cyxneHust:

1. Yto Takoe azotucthlii Oananc? Kakue BUABI a30TUCTOro OajaHca MMEIOT MECTO B HOpME
U IIpY IATOJIOTUU?

2. I[TorpebHOCTD B Oenkax. buonoruveckas eHHOCTh OCIIKOB.

3. Uto Takoe nporeonn3? Poiabs OrpaHMuEHHOTO MPOTEOJIH3a B OpPraHU3Me.

4. I'me npoucxonut nepeapuBanue 6enkoB? Kakue ¢pepMeHTHI y4acTBYIOT B 3TOM Ipoliecce?
OO6mmas xapakrepucTuka nporeas. x cydocrpaTHast criennUIHOCTh U MECTO JICHCTBHUS.

5. Ponp xenymnoyHoro coka B mepeBapuBaHUU OelKOB. MexaHU3Mbl 00pa30BaHUS COJISHOMN
KHCJIOTBI B JKEITyIKE.

6. BcacbiBaHre aMUHOKHUCIIOT, TPAHCHIOPT AMUHOKHUCIIOT B KJIETKHU.

7. IIpoueccel rHMeHUsI OenKoB B KuleyHuke. O0e3BpeKuBaHue MPOAYKTOB THUEHUS.

JIMTEPATYPA JUIA ITIOAT'OTOBKHA

Ocnognasn
1. Buonocuyeckas xumus / B. K. KyxTa [u np.]. Mocksa : burnom, Munck : Acap, 2008. C. 261-277.
2. buonoeuueckas xumus / A. J1. Taranosuy, [u np.]. Munck : Beim. mk., 2013. C. 218-225.

3. KoHcnexT Jekuuii.

JHononnumenvnasn
Jlenunoacep, A. OcuoBbl obnoxumun / A. Jleannmxep. Mocksa : Mup, 1985. C. 747-750.
2. Buoxumus uenoseka / P. Mapu [u np.]. Mocksa : Mup, 1993. C. 286-298.

=

3AJAHMS JJISI CAMOCTOSITEJABHOM PABOTHI

3aoanue 1.

1.1. 3anoMHUTE OCHOBHBIE ATAIBI IEpEBAPUBAHMS OEIKOB!

a) B KeyJKe; 0) B MPOCBETE TOHKOIO KUIIEYHHKA; B) «IIPUCTEHOYHOE) IepeBapruBaHUeE.

1.2. 3anomMHuTE (QEpPMEHTHI, YUYACTBYIOIIME HA KaXKIOM OJTale IepeBapuBaHUs OEIIKOB,
U 3HaiTe cnennuIHOCTb UX AeWcTBuUs, pH-onTUMyM, MEXaHU3M aKTHBALIUU.

1.3. 3anoMHUTE: KOHEYHBIM DPE3YJIbTaTOM IIepEBApUBAHHS OCIKOB SBISIETCS 00pa3oBaHUE
aAMHMHOKHCIIOT, JIETKO MPOHUKAIOIINX B KJIETKH CIM3UCTOM MOCPEICTBOM aKTUBHOI'O TPAHCIIOPTA.

1.4. HayuuTech 00BACHATh NPUYMHBI MOSBJICHUS B KPOBOTOKe (heHoJIa, MH0Ja, CKaToa, Mmy-
TpeCIMHa, KaJaBepHHa MOCie epeBapuBaHus OEIKOBOM MUIIH B KeTyJOYHO-KUIIEYHOM TPaKTe.

1.5. buonoruueckoe 3HaueHue repeBapUBaHMs OEJIKOB 3aKJIIOYAaeTCs B TOM, YTO Ojarogaps
3TOMY MPOLIECCY MPOUCXOANT:

A. O6pazoBanne HabOpa aMHHOKHCIIOT, HEOOXOIWMBIX ISl CHHTE3a COOCTBEHHBIX OEIKOB
OpraHu3Ma 1 OMOJIOTHYECKH aKTUBHBIX COETMHEHUH.

b. Otmennenne HeOEITKOBOM YaCTH CIIOKHBIX OEITKOB (JIUIO-, HYKJIEOITPOTEUHOB), YTO 00JIET-
YaeT paclleruieHue OeJIKOBOM YacTH MOJIEKYJIbI.

B. OGpazoBanne npoayKTOB, JUIIEHHBIX aHTUTEHHOW CICIIM(UIHOCTH.

I'. O6pa3oBanue MPOAYKTOB, KOTOPHIE MOTYT JIETKO MPOHUKATH B KJIETKU CIM3UCTOM 000J104-
KU KUIIEYHHKA.
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3aoanue 2. Yto siBiseTcs Ha4aIbHON MPUYMHON 00pa30BaHMs aKTUBHBIX MPOTEOTUTUYECKUX
(dhepMeHTOB U3 MPOoGHEepPMEHTOB?

A. COnmxeHne aMUuHOKUCIIOT, BXOSIINX B AKTUBHBIN LIEHTD.

b. 3mMeHneHnne BTOpUYHON CTPYKTYPHI pepMeHTA.

B. O0pa3oBanue HOBBIX CBs3€i B MOJIeKyJe (pepmMeHTa.

I'. UI3smeHeHne nepBUYHON CTPYKTYPBI.

J1. I3MeHeHne TpeTUYHOU CTPYKTYPHI.

3aoanue 3. UTo npeoxpaHseT CEKPETOPHBIEC KIETKHU OT IEUCTBUA MpoTeas3?
A. Hanuuwue cinusy, coaepkallen reTeporomcaxapuisl.

b. AxtuBanus pepMeHTa TONBKO B MOJIOCTH (KEITy/IKa, KUIICYHHUKA).

B. Hannuune riMkonpoTeMHOB Ha HAPY>KHOW TOBEPXHOCTH MEMOpaH.

I'. OrcyrcTBHE CYOCTpPATOB.

HpCIGZ/lJleOCmb pemeﬂuﬁ npoeepbnie, conocmasue ux ¢ omeemdamul.

ITPOBEPLTE BAIIIN 3HAHUS (CAMOKOHTPOJII: YCBOEHUA TEMI)I)

3aoanue 1. Ilpn oCTpBIX MAaHKpPEATHTAX MPOUCXOIUT MPEXKIECBPEMEHHAs aKTUBAIHMA podep-
MEHTOB B KJIETKaxX MaHKpeaTHUeCKOH >kene3bl. B pe3ynbrare MeXaHW4ecKoro MOBPEKIACHUS (CHIIb-
HO€ CIaBJIMBaHKE, TPABMbI) IPOPEPMEHTHI BHIXOJAT U3 KIETOK U aKTUBU3UPYIOTCS B CaMOM Kelie3e,
a HE B IIOJIOCTH TOHKOM KUIIKH.

OTBeThTE HA BOIIPOCHL:

A. Kakue hepMeHTBI MOTYT aKTUBHPOBATHCSI PU OCTPHIX MaHKpeaTUuTax?

b. Kakue nocneacTsust MOXKET BbI3BaTh TaKasi aKTUBALUS?

B. Kak MOHO yMEHBIINTh pa3pyLIUTEIbHOE IEUCTBUE TAHKPEATUYECKUX IIpOTeas?

I'. BUOXMMHYECKUM TECTOM Ha OCTPBIM MAHKPEATUT B KJIMHUYECKON MPAKTHKE CIYKHUT OIpe-
JIeICHHE aKTUBHOCTU O-aMHJIa3bl B KPOBU O0NbHOT0. OOBICHUTE, MOYEMY YBEIMUYUBAECTCS aKTHB-
HOCTb O-aMHJIa3bl B KPOBH IIPH OCTPOM MaHKPEATHUTE.

3aoanue 2. 1Ipu runoanyiIHOM raCTpUTE CHUKEHUE KMCIOTHOCTH JKEITYAOYHOTO COKa BBI3bI-
BAE€T TOPMOKEHUE YAaCTUYHOTO MPOTEOJIM3a MOJEKYJbI MENCUHOTeHA. M3MEeHeHusT Kakoro ypoBHs
CTPYKTYpPHOM OpraHuzanuy pepMeHTa UMEI0T pellaoliee 3HaYeHUe Ipu ero akTuBauu?

A. IlepBUYHOI CTPYKTYPBI.

b. Bropu4HO#i CTpyKTYpBI.

B. TpeTtn4HOM CTPYKTYpHI.

I'. YUeTBepTUYHOU CTPYKTYPHI.

J1. boiiee BBICOKOTO YpOBHSI.

3aoanue 3. MyxunHa HanpasiieH B OOJbHUILY C TUArHO30M OCTPBIA MaHKpPEaTUT, MpH KOTO-
POM BCIIEACTBHE BHYTPUKJIETOUHON aKTHUBALMU MAHKpEeaTHYeCKUX (PEPMEHTOB MPOUCXOIUT paspy-
meHue TkaHed. [laruenty Obl1 Ha3HAYEH MpenapaT KOHTPUKAI — KOHKYPEHTHBI HHTHOUTOp MaH-
KpeaTnueckux (epMeHTOB. BriOepute xapakTepHble 0COOEHHOCTH MHTHOMPOBAHMUS:

A. HruOutop ABisieTCs CTPYKTYPHBIM aHAJIOTOM CyOcTpaTa.

b. Crenenp uHruOMpOBaHUs 3aBUCUT OT KOHIEHTPALlUU HHTUOUTOPA.

B. CtpykTypa nHruOuTOpa HE MOX0Ka Ha CTPYKTYpY cyocTpara.

I'. Crenenb MHTHOMPOBAHUS 3aBUCUT OT BPEMEHH JIEHCTBUS MHTUOUTOPA.

J1. O6pa3oBaHHEe HEAKTUBHOT'O KOMILIEKCA HHTHOUTOP-CyOCTpaT.

OTBeThI K pelIeHNI0 3aJaHN I

Jlna camonpogepku ucxoo0nozo ypoeHsa 3HAHUIL
1—T.2—A.3—T.

Hna camocmoamenvnoit pabomot.
15—A,b,BI.2—T.3—A,B,B.
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JIABOPATOPHAS PABOTA (60 MUHYT)

Pa6ora 1. KosinyecTBeHHOE onpeae/ieHre KUCJIOTHOCTH KeJTyJ0YHOI0 COKa

Ilpunyun memooa. OOITYIO0 KHCIOTHOCTH KETYJOYHOTO COKa M3MEpSoT B MuntiiuTpax 0,1
pactBopa NaOH, 3arpauennoro Ha HehTpammzanuio 1000 M1 KeITyJoYHOrO COKa B MPHUCYTCTBHH
uHArKaropa ¢eHondranenna (3oua nepexona pH 8,3—10,0; Hmke 8,2 — OecuBeTHbIH, Bhile 10 —
KpacHblii). B HopMe 00111ast KUCJIOTHOCTB JIJIs1 B3pOCIIOTO YeoBeka cocrapisieT 40—60 Mmoib/mn, y HO-
BOPOXKICHHBIX — 2,8 MMOIb/J, y aeteid ot 1 mecsima 10 1 roga — 4-20 MMoIb/.

CopepxaHuie cBOOOTHON COJITHOM KUCIIOTHI B XKEIYyI0YHOM COKE U3MEPSIOT B MUJUTMIUTPAX
0,1 1 pactBopa NaOH, 3aTpauennoro Ha HelTpanu3amuio 1000 M KeTyJOYHOTO COKA B MPUCYT-
CTBUM MHJMKATOpa ITHMETUIIaMHHOa300eH307a (30Ha nepexoqa pH 2,9-4,0; mmwke 2,9 — po3oBo-
KpacHblif; Bbime 4,0 — xenteiid). CBOOOAHAS CONSHAsI KMCIOTA TOYTH BCS OTTHUTPOBBIBACTCS TPU
pH 3,0; mpu 3TOM OKpacka AMMETUIAMHUHOA300€H30J1a U3MEHSAETCS OT PO30BO-KPAcCHOM 710 OpaHKe-
Boil. Cozeprkanue CBOOOJHON COJISTHON KUCIOTH B HOpMe cocTaBisieT 20—40 MMoib/i (y HOBOPOX-
neHHbIX — 0,5 MMOJIB/T).

Omnpenenenne oOIIECH KUCIOTHOCTH, CBOOOJHOHM COJITHOM KHCIOTHI M CBSI3AHHOW COJITHOMN
KHCIIOTHI IPOBOJUTCSI B OJTHOM MOPIIMH KEIYI0YHOTO cOKa. TUTpOBaHUE MPOBOJAT C ABYMS MHIU-
KaTOpaMu: TUMETHIAMUHOA300€H30JI0M ¥ (PEHOIPTATICHHOM.

X00 pabompr. OTMEPUBAIOT MUIETKONH B KOJMOOYKY 10 MII Kemymo4HOro coka, JOOaBJISIOT
1 ka0 muMeTIIIaMrHOa300eH301a U 2 Karu ¢eHondranenna. [Ipyu HaIMYuy B KEITyTIOYHOM CO-
Ke CBOOO/IHOM COJITHOM KHCIIOTHI OH OKPAIlIMBAETCSl B KPACHBIN 1IBET C PO30BBIM OTTEHKOM, IIPU €€
OTCYTCTBHHM Cpa3y MOSIBISIETCS OpaHKeBasi OKpackKa.

Tutpyrotr 0,1 © NaOH u3 OropeTku 10 MOSIBIEHUS OPaHKEBOTO OKPAIIMBAHUS M PE3yabTaT
3anuchiBaioT (1-51 OTMETKa, HCIOJB3YeTCs IS pacuera coaepikanus ceoboonou HCI). He nobasiss
IeJI0YM B OIOPETKY, MPOAOIDKAIOT TUTPOBAHUE JIO MOSBICHUS JIMMOHHO-KEITOTO 1IBETa U PE3YJib-
TaT 3anuChIBaIOT (2-s1 orMeTka oT 0. Pazuuiy mexay 2-it u 1-if oTMeTKaMu MCIIONB3YIOT JUIsl pacue-
ta conepxanust ceszannot HCI). TIpoaomkaroT THTpOBAHKE 10 TMOSBICHHS PO30BOTO OKPAIIIMBAHHS
(3-s1 otmetka oT 0, UCTIONB3YeTCS IS pacueTa ooweti KUCIOMHOCHU).

Pacuem. Conepxanne cBobomnoit HCI (1-1 ormerka), csizannoit HCI (2-s1 ormeTka — 1-s
OTMETKA) ¥ OOIIYI0 KHUCIOTHOCTD (3-51 OTMETKA) paCCYUTHIBAIOT IO popMyIIe:

X (mmons/n) = A x1000 x 0,1/10

rae A — xommdectBo 0,1 H pactBopa NaOH, mMi; 10 — KOIHWYECTBO KEIyTOYHOTO COKa, B3SITOTO
s TUTpoBaHus, Mi; 0,1 — konudecTBo Mr/7kB. menoun B 1 mu 0,1 H pactBopa, Mmmosb; 1000 —
repecyer Ha 1 jmrp.

Pesyabrarsl:
CBo6oaunast HCI Cesizannas HCI OO01asi KHCJIOTHOCTH

Kenynounplii |A1 = Az = Ar—A1= Az =
cok Ne 1 _ _ _

X (MMonb/n) = X (MMouIb/1T) = X (MMoub/1T) =
Keaynounplii |A1 = Az = Ar—A1= Az =
cok Ne 2 _ _ _

X (MMoub/1T) = X (MMoutb/iT) = X (MMoub/1T) =
Kemynounbrii |Ar = Ar= Ar— A= Az =
cox No 3 X (MMOJIB/1T) = X (MMOJIB/1T) = X (MMOJIB/1T) =

Knunuko-ouaznocmuueckoe 3nauenue. Ilpu 3a00neBaHMSIX KeTyAKa KUCIOTHOCTb MOXKET
ObITh HYJIEBOH, MOHMKEHHON U TOBbIIEHHON. [Ipu S3BeHHON OOJE3HU KenyaKa WM TUIepanu-
HOM TacTpUTE MPOUCXOIUT YBEITUUYEHUE COJEpKaHHUsI CBOOOTHON COJISTHOM KHCIOTHI U OOIIel Kuc-
JoTHocTH (runepxijopruapusi). Ilpu rumoanuIHOM racTpure WIKM pake >Kelyaka Haliogaercs
YMEHBIIIEHUE KOJMYECTBA CBOOOIHOM COJITHON KUCIOTHI M 0OIIEH KMCIOTHOCTH (THITOXJIOPTUAPHS).
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[Ipu pake xenyaka, XpOHUYECKOM TaCTPUTE MHOTIa OTMEYAETCS MOJTHOE OTCYTCTBUE COISIHOM KHUC-
n0T1hI (axaopruapust). [Ipu 3710kauecTBEHHOM MallOKPOBHH, MPH paKe JKeTyIKa 4acTo HaOIroaaeTcs
MOJTHOE OTCYTCTBHE COJISTHOM KUCIOTHI U TIENICUHA (aXUJTus).

BriBoxa:

Pabora 2. O6Hapy:keHre MOJIOYHON KHCI0THI peakuuei Ypdeabmana

MosnouHas KMCJIO0Ta OTHOCHTCSI K MAaTOJOTMYECKHM COCTaBHBIM YacTAM JKEIYJAOYHOIO COKa
1 OOHApYXUBAETCS MPHU aXJIOPTHIPHUU BCIEJCTBUE YCUIICHUS IPOLIECCOB OPOKEHHS B KETyIKE.

Ilpunyun memooa. llpu no6aBnenun K peaktuBy Y pdenbmana, UMEOMEMY (UOIETOBYIO
OKpAaCKY, MaTOJOTUYECKOTO JKEIYTOUHOTO COKA IMOSBISETCS JKEITO-3€JIEHOE OKPALIMBAHUE BCIE-
CTBHE 00pa30BaHMs JIaKTaTa jkelie3a (IMoJIoKUTeIbHas peakuus Y dpdenpmana).

X00 pabomui. I'oToBsT B npobupke peaktus Y dpdenpmana (20 xamens 1 % pactBopa deHomna
u 2 xarum 1 % pacTtBopa XJopHOro kene3a). J1o0aBisioT B MpoOUPKY 5 Kameb KeTyJoYHOro COKa.
[Ipy HanM4YMKM MOJIOYHOM KHUCIIOTHI MOSBIIIECTCA KEITO-3€JIEHAs OKpACKa.

Pe3syabrar:

BriBOa:

Pa6ora 3. KosimuecTBeHHOeE onpee/ieHie AKTHBHOCTH MEINCHHA JKeJIyJ0YHOI0 COKA

Ilpunyun memooa. B ocHOBE MeTOJa JIEKUT CIHOCOOHOCTH NENCHHA B JKEIYJOYHOM COKE
CTBOpaXHBaTh OEIOK MOJIOKa — KazenHoreH. CTBOpakMBaHHE MOJIOYHO-AIIETaTHOM cMecH mipu pH
4,9 u temniepatype 25 °C mencuHOM MPOUCXOIUT CTPOTO MapajlieTbHO €ro CIIOCOOHOCTH TepeBa-
puBaTh OeNKH. 3a €AUHUIY aKTHBHOCTH TETICHHA MMPUHUMAIOT TaKOE €ro KOJIMYECTBO, KOTOPOE MPH
YKa3aHHBIX YCIIOBUSX CTBOPAKHUBAECT 5 MJI MOJIOYHO-aIleTaTHOW cMecu 3a 60 ¢ (9Ta yCllOBHAs e1u-
Huna coorserctByeT 0,010 Mr KpucTamIMUecKoro nerncuna). JKeayJouHbli COK YeloBeKa B HOpME
conepxuT B 1 mi 40-60 ex. mencuHa. Takum k€ METOJOM MOXXHO OIPEACIIUTh aKTUBHOCTH YPO-
nericuHa B Moue. C MOUOi 310pOBOro yesoBeKa 3a CyTkH oObIuHO BeIensercs oT 150 no 300 en.
(1,5-3 mr) ypormencuHa.

Xo00 pabomwr. Ha nHO npoOupku ¢ momolpi0 MuUKporuneTku HamuaroT 0,1 mi pactBopa
MIENICUHA, a B IPYTYI0 NMPOOHPKY HAJIIMBAIOT 5 MJI MOJIOYHO-alleTaTHO cmecH. [lomentatoT o0e mpo-
Ooupku B TepMmoctaT Ha 10 MuH. BeICTpO mepenuBarOT MOJIOYHO-AIETATHYI0 CMECh B MPOOHPKY
C METICUHOM, COJIEPKUMOE TPOOUPKH BCTPSIXMBAIOT. MOMEHT NPUIMBAHUS CMECH OTMEUaloT 10 ce-
KyHzIoMmepy. [IpoOupKy co cMechio BCTPSAXHMBAIOT, HAKJIOHSIOT €€ U HAOII0JIAl0T 3a MOSBICHUEM Ha
€€ CTEHKAaxX MEePBbIX XJIONbEB Ka3eHHa. 3aHiChIBAIOT BPEMs CTBOPAKUBAHUS CMECH B CEKYHJIaX.

Pacuem. ]Ins pacueTra akTUBHOCTH IIEIICMHA B 1 MJI JKE€IyJOUHOrO coka AensaT 60 cekyHn Ha
BpEMS CTBOPAYKMBAHUS CMECH M TaKUM ITyTEM HaxXOJAT KOJMYeCTBO eauHuIl nercuHa B 0,1 mu xxe-
JyJJOYHOT'O COKa, a YMHOas Ha 10 — B 1 muL.

Knunuxo-ouaznocmuueckoe 3nauenue. [lpn axunuy yponerncuH B MOY€ U METCHH B XKely-
JIOYHOM COKE MOTYT IOJIHOCTBIO OTCYTCTBOBAaTh, a MPHU SI3BEHHON OOJIE3HH KeNyJIKa KOJIHMYECTBO
MENICHA PE3KO YBEJINYEHO.

Pesyabrar: Tcek =

Pacuer:

BeiBOI:

IMoanuch, mpenoaaBarteJisi:
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3AHSATHE 18
BHYTPUKJIETOYHbIA OGMEH AMUHOKHCJIOT.
OBE3BPEXKUBAHUE AMMUAKA. KOJIMYECTBEHHOE OIIPEJEJIEHUE
OCTATOYHOI'O A30TA KPOBH 1 MOYEBHUHBI B MOYE.
HAPYHIEHUA AMUHOKHUCJIOTHOI'O OBMEHA

AKTyaJIbHOCTH TeMbl. [locTynuBIIMe B KIETKH aMUHOKHCIOTHI 00pa3yloT (pOH aMHUHOKHUC-
JIOT, KOTOPBII MOMOIHSETCA 3a CYET paciiajia MUIIEBbIX U TKAHEBBIX OETKOB U aMUHOKUCIIOT, 00pa-
3YIOIIUXCS U3 IPYTUX BEUIECTB. AMHHOKHUCIOTHI ()OH/IA KIIETKU MCIIONIB3YIOTCS JUIsl CHHTe3a OeIKOoB
U IpYyTUX COEIMHEHUH, a TaKXKe MOJABEPraloTCsl HHIUBUIYaTbHBIM MPEBPAICHUSIM U OOIIMM peak-
UM 00MeHa — TPaHCAMUHUPOBAHHIO, AE3aMUHUPOBAHHIO, JEKApOOKCHIMPOBAHUIO U aKTHUBAIMU
npu Ouocunteze OenkoB. BaxkHelnyto poiib B 0OMeHEe aMUHOKHCIIOT UrpaeT TIIyTaMaTIeruapore-
Ha3zHasg peakuus. B xone peakuuii nepeaMMHUPOBAHUS MPOMCXOJIUT pacmnaj] OJHUX aMHUHOKHCIIOT
Y CUHTE3 HOBBIX aMUHOKHCIIOT, 00€CIIeYBACTCSI B3aUMOCBSI3b PEAKIUil YIIIEBOAHOTO U OEIKOBOTO
oomena. Ilpu nexapOOKCHIIMPOBAaHUM AMHUHOKHCIOT 00pa3yloTcsi OMOTEHHBIE aMHUHBI — TpPHUIITa-
MHUH, CEpOTOHUH, ructamut, ['’”AMK, urparomue BaxxHyt poib B opraHusme. Peakuuu ne3amuHu-
pOBaHMsI IPUBOJASIT K 00pa30BaHUIO aMMHUAKa.

OO6pasyromuiics B mporecce MeTaboiM3Ma aMMHUAK SBJISETCS TOKCHYHBIM COCIUHEHHUEM,
B IEPBYIO OYEPEAb ISl UEHTPAJIbHOW HEPBHOM cucTembl. HapyllieHre mpoieccoB ero CBsi3bIBaHUS
1 00e3BpeKUBAaHUSI BEJCT K TMIIEPAMMOHHUEMHUH, PAa3BUTHI0 KOMATO3HOTO COCTOSIHUS U CMEPTH
00JIbHOTO. 3HaHKE TPOIIECCOB 00E3BPEKMBAHNS AaMMHAKa HEOOXOAMMO JIJIsl TOHUMAHUsI MEXaHU3Ma
BO3HHUKHOBEHHUS TMIIEPAMMOHHEMHUHU, CIOCOOOB OOpPHOBI C HEIO, a TaKKe JUIsi CBOEBPEMEHHOM JHa-
THOCTUKH U JICUEHUS BPOKJICHHBIX HAPYILIEHUH OPHUTUHOBOI'O LIMKJIA PEAKIIUN CUHTE3a MOUYEBUHBI.
3HAaKOMCTBO C HACJIEICTBEHHBIMHU HapYIICHUSIMH OOMEHa aMUHOKHUCIOT He0OXOIMMO AJIsi CBOEBpE-
MEHHOT'0 BBISIBJIEHUS 3TUX 3a00JI€BaHUM U UX JICUECHUS.

Baxkneiiimumm mokazaTteneM a30THCTOTO OOMeHa SBISETCS OCTaTOYHBIN a30T KpoBU. B kinHu-
YECKOH J1abOpaTOPHOM MPAKTUKE OMpeIesIeHne OCTaTOYHOTO a30Ta U ero Gpakiuii, a TakKe Move-
BUHBI B MOY€ MOMOTAET OLICHUTh BBIIEIUTENbHYIO (YHKIIMIO MOYEK, CTENEHb MOYEYHON U mede-
HOYHOM HEJIOCTaTOYHOCTH.

Ilesab 3aHATHSA: YCBOUTH OOIME IyTH OOMEHAa aMMHOKHCIIOT; HOJXYYUTh MPECTaBICHUE O IMy-
TAX oOMeHa 0€3a30TUCTOr0 OCTaTKa aMUHOKHCIIOT, O POJIM aMUHOKHCJIOT B 00pa30BaHUU Ba)KHBIX
OMOJIOTMYECKH aKTUBHBIX COCIUHEHH; H3yYHTh MPOIIECChl 00E€3BpEKMBAHNS AMMHUAKa B OPraHU3Me
1 BO3MOYKHBIE MEXaHU3Mbl Pa3BUTHs TMIIEPAMMOHUEMHH; 3aKPENUTh MPEACTABICHUE O MOJIEKYJISp-
HBIX MEXaHMU3MaX HACJIEZICTBEHHBIX MATOJIOTUH 0OMeHa ()eHUIIaIaHMHA U TUPO3UHA, HEKOTOPBIX JIpY-
I'MX HapyleHUsX oOMeHa OeIKOB M aMMHOKHUCIIOT; MPUOOPECTH HABBIKU KOJIMYECTBEHHOI'O OIpe/e-
JIEHUs OCTATOYHOT'O a30Ta KPOBU M MOYEBUHBI B MOYE M YCBOUTH JTUArHOCTUYECKYIO LIEHHOCTb 3TUX
ITOKa3aTeseH.

TpeGoBanuss K MCXOAHOMY YPOBHIO 3HaHMU. /[11 NOJHOrO YCBOEHHUS T€MbI HEOOXOJIUMO
MTOBTOPHUTH H3:

*  obwel xumuu.

—aMMHaK U COJIM aMMOHUS;
" OUOOP2AHUYECKOU XUMUU.
—MOYEBHHA — KOHEYHBIH MPOAYKT a30THCTOr0 OOMEHa B OpraHHU3Me YeJIOBEeKa; CTPYKTypa
Y CBOMCTBA MOYEBUHBI;
= OUONOCUYECKOU XUMUU
— (opmMynBl aMUHOKHUCIIOT,
— (epmentsr; cTpykTypa KopepmenTos okcupopenykras (HAY, HAJI®', ®MH, ®AJ).
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3AAHUS 1JIsI CAMOITPOBEPKH UCXOJHOI'O YPOBHS 3HAHUI

3aoanue 1. Jlanapie BpaueOHOTO OCMOTpA MOXKHUIJIOW JKEHITUHBI, MPOKUBAIONICH B JIOME ISt
IpecTapenbiX, COOTBETCTBOBAIN Nepudepuyeckoit Heiipornatun. JlabopaTopHble aHATU3bI TIOATBEP-
JIAIIA HEJOCTATOYHOCTh THAMHUHA. AKTUBHOCTh KaKUX MPOIECCOB CHM)KEHA MPHU JJAHHOM TMITIOBHUTA-
MHHO3€e?

A.TpancamuHHpOBaHUE AMHUHOKUCIIOT.

b. JlekapOoKkcuiMpoBaHHEe aMUHOKHUCIIOT.

B. OxucnutenpHOe 1eKapOOKCHIUPOBAHKUE 0.-KETOKHUCIIOT.

I'. OxucnuTenbHOE €3aMUHUPOBAHIE AMUHOKHUCIIOT.

3aoanue 2. Bciomuute kinaccudukanuo pepmMeHToB. DepMeHThl KaKUX KJIacCOB Y4acTBYIOT
B KaTaJIM3€ PeaKIHii Je3aMUHUPOBAHMUS, IEPEAMUHUPOBAHUS, 1EKapOOKCHIMPOBAHHUS AMUHOKHCIIOT?

3adanue 3. AMMHaK B KJIETKE 00pa3yeTcs B pe3ysbTaTe:
A. Peaknuii 1e3aMAUHUPOBAHUS AaMUHOKHUCIIOT.

b. Peaknuii nepeaMruHUpPOBAHUS.

B. Peaknuii pacniaga OMOreHHBIX aMUHOB.

I'. Peaknuii nekapOOKCHUIMPOBAHKUS aMUHOKHUCIIOT.

J1. Henpsimoro e3aMUHUPOBaHUS.

3aoanue 4. Yxaxure GepMEeHTbI, KAaTAIU3UPYIOIINE B OPraHU3Me YeJIOBeKa PeaKIMi OKUCITH-
TEIBHOTO J€3aMUHUPOBAHUSI AMHUHOKHUCIIOT:

A. Oxcunasa D-aMHHOKUCIIOT.

b. Oxcupaza L-aMHHOKHUCIIOT.

B. Monoamunookcugaza (MAO).

I'. I'myramaraexapOokcuiasa.

. I'myramaraeruaporesasa.

E. Anannnamunotpancdepasa.

3aoanue 5. I[OHOJ'IHI/ITC CXEMYy pCakKlHUu OKUCIUTCIIBHOTO AC3aMUHHUPOBAHUA TJIyTaMaTa
HEAOCTAIOIIMMHU KOMIIOHCHTAMMU

Kodepment ? N

I'myramatr —— o.-MMHHOIIIyTapaT ——> O.-KeTorryTapar + ?
DepmeHT ?

A. I'myramaTaekapOokcuiiasa.

b. I'myramarneruaporenasa.

B. AcmapratamunoTrpancdepasa.

ILHAJD". O ®AI  E.®MH. X H20. 3.NHs. N.CO,. K.NO>.

HpCIGMJleOCmb pemeuuﬁ npoeepbvnie, conocmasue ux ¢ omeemamul.

Bonpocsl 1151 00CyKIeHUA:

1. AMUHOKHUCIOTHBIN (POH]] KIETKH, HICTOUHUKH TTOTIOJIHEHHUS U ITyTH UCTIOIb30BaHUS.

2. TpancamuHMpoOBaHWe, aMUHOTpaHCheEpasbl, KopepMeHTHas QyHKIUs BUTamMuHa Be. Kimn-
HUKO-MarHOCTUYECKOE 3HaUEeHUE OIpe/IeNieHHs] aKTUBHOCTH aMMHOTpaHc(epa3 ChIBOPOTKU KPOBH.

3. Ilytn ne3aMHHUPOBaHMS aMHHOKUCIOT. OKHCIUTENHHOE Je3aMHHHpOBaHUE ((EepMEHTHI,
KopepMeHThl). lIpsiMoe OKHMCIMTENbHOE J€3aMUHUPOBAHHE TIJyTAMHUHOBOW KHCIIOTHI (XHMHU3M),
3HauYeHHE IIIyTamMaTAeruaporeHasHoi peakuuu. Henpsmoe nesamMuHupoBaHue.

4. ITytu ucnonb30BaHUs 0€3a30TUCTOTO OCTaTKa AMUHOKHCIIOT. [ TMKOT€HHbIE U KETOT€HHBIE
aMUHOKHCIIOTHI. CrIocOObI CHHTE3a HOBBIX aMUHOKHUCIIOT.

5. JlekapOoKkcHIMpOBaHHE aMUHOKHUCIIOT, ()epMEHTHI, KoepMeHT. brorenHsle aMuHbI (TpUII-
TaMHH, CEPOTOHMH, TMCTaMHH, Y-aMUHOMAcCIIsiHas KHUCJIOTa), KaTexojJaMHHbI (1odaMHH, HOpajipe-
HAJIMH, agpeHannH). Peakiun oO6pa3oBanusi, OMOJIOTHYECKas pOJIb, TyTH 00E3BPEIKUBAHMSL.
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6. IlyTu cBsi3pIBaHHS aMMHakKa B KJIETKaX (BOCCTaHOBHMTEIbHOE aMHUHUPOBAHHE O-KETOTJIY-
TapaTa, CHHTE3 TJIyTaMWHa M actaparuHa, oopaszoBanue kapoamomndocdara). Tpancroptasie op-
MBI aMMHAKA.

7. O0pa3oBaHue cojIeii aMMOHHS B TIOYKaX (MCTOYHUK aMMHAKa, POJIb TIIyTaAMUHA3bl U TIIyTa-
MaTIeruporeHas3bl, 3Ha4eHUe aKTUBUPOBAHUS IITyTAMUHA3bI [TOYEK P allu03e).

8. Ponb KJ1€TOK TIeueHH B 00e3Bpe)KUBaHUH aMMuaka. OpHUTUHOBBIN ITMKJI MOYEBUHOOOPA30-
BaHUS (CXeMa IMKJIA, CyOCTpaThl, PepMEHTHI, SHEPreTHYeCKoe 00eCIeYeHHE, CBSA3b C IMMOHHOKHC-
JBIM THKIIOM, peryssinus). Cyap0a Mo4eBHHBL. [ nliepaMMOHUEMUS, IPHYUHBI.

9. OctaToyHbIil a30T KpOBH (OCHOBHBIE KOMIIOHEHTHI M MX OTHOCHUTEIBHOE COAEpIKaHUE).
[TpuHIIMT OnpeeNeHNs U KIMHUKO-TUarHOCTUIECKOE 3HAYCHHUE.

10. O6men Qennnananuna u Tupo3uHa. Hapymenus ooMeHa npu GeHUIKETOHYPHUH, THPO3H-
HEMHWH, AJIKAIITOHYPUH, aTbOUHU3ME.

JIMTEPATYPA JUISA IIOATOTOBKH

OcHnoeHas
1. Buonoecuueckas xumus / B. K. Kyxra [u ap.]. Mocksa : bunom, Munck : Acap, 2008. C. 277-287,
293-301.
2. buonoeuueckas xumus / A. J1. Taranosud [u ap.]. MuHck : Berm. mik., 2013. C. 224-240.
3. KoHcnekr exuuii.
Hononnumensnasn
1. Jlenunoorcep, A. OcuoBbl omoxumun / A. Jleanamxep. Mocksa : Mup, 1985. C. 571-597.
2. buoxumus genoseka / P. Mapu [u np.]. Mocksa : Mup, 1993. C. 306-316.

3AJTAHUSA 1JISI CAMOCTOSITEJABHOM PABOTHI

3aoanue 1. Y MyXuuHbI, B TEUEHUE JJIUTEIBHOIO BPEMEHH, 310YNOTPEOISBIIETO aJIKOIOJIEM,
3HAYUTENIbHO MOBBILICH YPOBEHb ajlaHMHaMUHOTpaHCc(epasbl kpoBu. Kakue Onoxumuueckue peak-
LMY KaTalIu3upyeT JaHHbIA hepMeHT?

A. IlepeamuHupoBaHue.

b. OxucnutenbHoe 1€3aMUHUPOBAHHUE.

B. Cunre3s riyramara.

I'. lekapOokcunupoBaHue.

M. TpancMeTunupoBaHue.

3aoanue 2. Y 601bHOTO ¢ HHPEKIIMOHHBIM IeNaTUTOM YCTAaHOBIICHO PE3KOE YBEIMYCHUE aK-
TUBHOCTH TIyTaMaTAETUAPOTeHA3bl B KPOBH. Y KQKUTE BUTAMUH, KOTOPBIi SIBISIETCS KOPEPMEHTOM
JTAHHOTO 3H3HUMa!

A. Hukotunamu. I'. ITupunokcus.

b. Tnamus. J1. AckopOuHOBas KUCIOTA.

B. ®onueBas kucmnora.

3aoanue 3. Y OONBHOTO TOCTIE TIEPEHECEHHOTO MH(papKTa MHOKapja B TeUEHHE 2-X CYTOK
3HAYUTENbHO TOBBIIANACH AKTUBHOCThH aclapTaTaMHUHOTpaHCc(epasbl B KPOBU. YKaxkuTe Kodep-
MEHT JJaHHOTO (hepMeHTa!

A.HAI". I'. [Tupunokcansdocdar.
b. ®AJI. . Tuamuanupodocdar.
B. HAZ1®".

3aoanue 4. Ilocne mpuctymna cyopor neadaTtpom ObLT OCMOTPEH TPYIHOM PeOEHOK, TOTyJaro-
M UCKYCCTBEHHYIO THILy. Y pebeHka oOHapykeH Takxke nepmatut. [Ipu maboparoprHom obcienoBa-
HUU yCTAHOBJICHO CHIDKEHHE AJIaHWH- U acmapTaTaMUHOTpaHc(epa3HOW aKTUBHOCTH B KpoBHU. Hemo-
CTaTKOM Kakoro KoepMeHTa 00YCIOBICHO CHIKEHHE CKOPOCTH TPAHCAMUHUPOBAHUSI aMUHOKUCIIOT?

A.HAI". I'. ITupunokcanspocdara.
b. HA1D". J. Tuamunmupodocdara.
B. DAL,
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3aoanue 5. Yxaxure pepMEHTHI, KATAIU3UPYIOLIHE CIEAYIONINE PEaKIIUN:
A. O6pa3oBanue aMu/Ia TIIyTAMUHOBOM KHCIIOTHI.

b. BoccTaHOBUTENBHOE aMUHUPOBAHUE (L-KETOIIIYTapara.

B. I'upponus amuaa riiyTaMUHOBOM KHCJIOTHI.

I'. O6pa3oBanue aMua acnapariHOBOW KUCIIOTHI.

J1. O6pazoBanue kapbamousndocdara.

3aoanue 6. [lonbGepuTe COOTBETCTBYIONIUE MAPHI:

1. ®epment opuutuHkapbamounTpancepasa A. Y4acTByeT B CHHTE3€ aprMHUHOSHTAPHOM

(OKT). KHUCJIOTBIL.
2. ®epMeHT apruHasa. b. YuactByeT B cuHTE3€ LIUTPYJUIMHA.
3. @epMeHT aprHHUHOCYKIIMHATCUHTETA3a. B. YuacTtByer B pacnase apruHUHOSTHTapHOU
4. @epMeHT aprMHUHOCYKIIMHATIINA3A. KHCJIOTBI.
I'. YuacTByeT B peakuuu ruiponnsa
apruHuHAa.

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

ITPOBEPBHTE BAIIIM 3HAHUSA (CAMOKOHTPOJIb YCBOEHUS TEMBI)

3aoanue 1. llentpanbHasi pojb TIIyTAMHUHOBON KHCIOTHI B MMPOMEXYTOUHOM OOMEHE aMUHO-
KHUCJIOT ONPEIEISAETCS TEM, UTO TJIyTAMUHOBAsI KUCIIOTA!

A. YuacTByeT B TpaHCAMMHHUPOBAHUU KaK yHUBepcallbHbII 10HOp NH2-rpynmsr.

b. JIerko o6pa3yeTcs U3 0-KETOTIyTapOBOM KHCIOTHI — YHHUBEPCAIBHOTO aKIENTOpa aMUHO-
TPYIIIL.

B. Jlesamunupyercs HA /I -3aBucumoit rJIyTaMaTAeruIporeHa3oun.

I'. SIBnsieTcsa 3aMeHMMON aMHUHOKHCIIOTOM.

3aoanue 2. llpu nexapOOKCUIMPOBAHUN KaKMX aMHHOKHCIOT WJIM UX MPOU3BOJIHBIX 00pasy-
FOTCSI CJIETYIOITHE OMOTEHHBIE aMUHBI?

A. Tpunramus.

b. CeporonuH.

B. I'ucramus.

I'. TAMK.

. JodamuH.

3aoanue 3. B KIMHUKY OCTYNHJI OOJBHON C MOBTOPHOW PBOTOM, CYJOPOKHBIMH MPHUIaJKa-
MU, [TOTEpEN CO3HAHUS, BBI3BAHHBIMM OTpPaBJICHHEM aMMHaKoM. [lodeMy npu BBICOKON KOHIIEHTpa-
uuu NHs B KpoBU HacTynaeT notepst Co3HaHUsS U cMepTh? BriOepute npuuuny:

A. CHMXeHMe KOHLEHTPALUH TIIFOKO3bI B KPOBH.

b. [ToBbiieHne coepkaHusl MOYEBUHBI B KPOBH.

B. IloBbimienue coaepxanus aunetni-KoA B nedeHu.

I'. Camxenue koHuenTpauuu AT® B Ki1eTkax Mo3ra.

J1. IloBbIlIEHUE COAEPAKAHUS TIIOKO3bI B KPOBH.

3aoanue 4. llonbepute K KaXI0i MPOHYMEPOBAHHON peakIny oOMeHa (eHMITaIaHuHA U TH-
pO3UHA COOTBETCTBYIOIINI ()EPMEHT:

1. ®en —— Tup. A. lexapOokcunaza quoKcu(eHUIIaTaHuHA.

2. JO®A —— nodamuH. b. JInokcurenasza roMOreHTU3MHOBOM KUCIIOTBI.

3. 'oMoreHTH3MHOBAS KUCIOTAa —> B. ®enunanaHuHruapoKCUasa.
dbymapunaneroanerar. I'. ®enunananuHTpaHCaMUHA3A.

4. ®en —> peHuImupyBar.
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3aoanue 5. Cxonpko moneit AT® tpebyercs nnst cunte3a | mMoist moueBuHbI? Hamummre
peaknuu (cxema), uaymue ¢ 3arpatod AT®D, ykaxute GepMEHTHI.

3aoanue 6. boibHas cTpajaeT HACJIEICTBEHHBIM 3a00€BaHEM — alKanToHypuei. XKanyer-
csl Ha CHJIbHBIE 0OJIM B CycTaBax, IO X0y M03BOHOUYHUKA. [IposiBieHune apTpuTa B JAaHHOM Cliy4yae
MOJKET OBITh BBI3BAHO HAKOIUIEHUEM OIIpe/ielIeHHOro Metabonuta. HazoBure 3ToT MeTabonuT:

A. ®eHunanaHuH.

b. Aueroanerar.

B. Tupo3zuHs.

I'. 'omorenTH3MHOBAs KHACIIOTA.

J1. ®eHunnupoBUHOTpaIHAS KUCIOTA.

3aoanue 7. Ouenute (QYHKIUOHAIBLHOES COCTOSHHE TEYCHW W Toudek y OompHBIX C. m A.
C Y4eTOM OMOXMMHUYECKUX MOKa3aTellel KPOBH U MOYH:

5.1. YV 6omnbHOTO C. conepxkanre MOYeBHHBI B KpoBH 1,8 Mmonb/n. C Mo4oii BeBoguTCs 12 T
MoueBUHHI B cyTKU. [loTpebnenue Genka ¢ nuieil — 10cTaTovHoe.

5.2. bBonpHol A. motpebisier B cytku 105 T momHoneHHoro Oenka. ConepikaHne MOYECBHHBI
B KpOBH 14 MMOJIB/JI, ¢ MOYOU BBIBOJUTCS 8,5 T MOUEBUHBI B CYTKH.

OTBeTHI K pelieHuI0 3a1aHui

/Jlna camonpoeepku ucxo0no2o ypoeHs 3HAHUIL:
1—B.3—A,B,J1.4—A,Bb, /1.

r K
5. 'myramar —> OL-I/IMI/IHOFJ'IyTapaTl—) o-KeToriryrapar + 3.
B

na camocmoamenvnoii padomot.
1—A,B.2—A3—-T.4—T.
5. A. I'myramuHcHHTeTa3a.
B. Tnyramar JII' (HAJI®H - HY).
B. I'myramunasa.
I'. AcniaparuHcuHTeTa3a.
. Kapbamoundocdarcunrerasa |
6. 1—5b,2—TI,3—A,4—B).

JIABOPATOPHAS PABOTA (60 MUHYT)

PaGora 1. Onpenesenue copep:kaHusi MOYeBHHBI B MOYe.

C Mouoii 310poBOTO YenmoBeka Boiensercs 3a cyTku 20—35 r wim 333-583 MMoIe MOUEBUHBI.

Ilpunyun memooa. MeTo OCHOBaH Ha CIOCOOHOCTH MOYEBHHBI, COJIEpKAIe aMUHOTPYII-
b1, 00Pa30BbIBATH C 1-IUMETHIAMUHOOEH3AIBIETHIOM B KUCIION Cpejie KOMIJIEKCHOE COeMHEHHE,
OKpAIIEHHOE B JKENThIH 11BeT. THTEHCUBHOCTh OKPACKU MPSIMO MPOMOPLUOHATIbHA KOHIEHTPAIUU
MOYEBHHBI B HCCIIEyEMOW MOUE U OTIPENEsieTCs] (POTOMETPHUYECKH.

Xoo0 pabomul

BakHo: nmUNeTKH ¥ NPOOUPKH 10JKHbI OBITH 00513aTEJILHO CYXHMHU.

B tpu npoOupku HanuBaroT no 0,2 MiI COOTBETCTBEHHO MOYH (OTBITHAS Mpoba), CTaHAAPTHO-
ro pacTBopa Mo4YeBHHBI (25 Mr/mir) U BOABI (KOHTPOJIb Ha PEAKTUBBI), HOOABIAIOT B KaXIyIO IO
1,2mn 2 % pactBopa mapaaxuMeTHIaMMUHOOEH3ANbJETHa W THIATEIBHO IepeMelunBaioT. Yepes
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15 MUH ONIBITHYIO M CTaHAAPTHYIO POOBI (OTOMETPUPYIOT B CYyXUX KIOBETaX 3 MM C CHHUM CBETO-
¢bunbTpom (umHa BotHbI 400 HM) IPOTUB KOHTPOJIBHOM MPOOHI.
Pacuem. Copepxanue MOYEBHHBI B OIBITHOW MPOOE PacCUUTHIBAIOT MO CTAaHAAPTHOMY pac-
TBOPY MOYEBHUHBI 110 hopMyIe:
Cor[ = CCT : Eon / ECT,

rae Con — KOHIIGHTpAIMs MOYEBUHBI B Moue B mpobe Mr/mi; Cer — KOHIEHTpAlus MOYCBHHEI
B CTaHJApTHOU mpole, 25 mr/mit; Eon — ONTHYECKas IUIOTHOCTh MPOObI; Eer — ONTHYECKas TUIOT-
HOCTH CTaHIAPTHOTO PACTBOPA MOYCBUHBI.

[MonyueHnyro BenmuuuHy yMHOXkawoT Ha auype3 (1200-1500 mi) U moiaydaroT CyTOYHOE CO-
nepskanre MoueBUHBI B Moue. Koaddunuent nepecuera B enuannbl CU (Mmons/cyt) — 0,0167.

Pe3yabTar: Eon =
Ecr =

Pacuer:

Knunuko-ouacnocmuueckoe 3nauenue. llonnxeHHoe coiepkaHUE MOYEBUHBI B MOUE OTME-
qaeTcs npu HedpuTe, alua03e, MapEeHXUMATO3HOW KEJITyXe, IUPPO3€ NMEUCHH, YPEMUH, TTOBBIIICH-
HO€ — TIPU TOJIOJAHWH, 3JIOKAYECTBEHHOW aHEMHUH, JINXOpPAJKe, MHTCHCUBHOM pacrajie OelKOB
B OpraHu3Me, IMOCJIe MprueMa CaTUIIIIATOB, PU OTpaBIeHUU (HOCPOpPOM, BEICOKOOCIIKOBOH JHETE.

BriBOa:

Pa6ora 2. KoiuuecTBeHHOe onpe/ejieHHe 0CTATOYHOI0 a30Ta.

A3zoTcozepkamiye HeOeITKOBBIE BEIIECTBA COCTABIIIOT (PPAKIUIO0 OCTATOYHOTO a30Ta KPOBH
(MpoMeXXyTOUYHbIE MJTM KOHEYHbIE MPOTYKThI OOMEHA MPOCTHIX U CIOKHBIX O€IKOB). DTO MOUEBUHA,
MoOuUeBasi KUCIIOTa, KPeaTuH, KPeaTHHUH, aMMHaK, WHAWKAH, OMINPYOUH, MTOJUTETTH B, aMHUHOKHC-
JOTHI ¥ Ap. A30T 3THUX BEIIECTB HA3bIBAIOT OCTATOYHBIM, MIOCKOJIBKY OH OCTaeTcs B (puibTpare Imo-
Clie OCaXKJICHHS OEITKOB TIa3Mbl KPOBH.

OCHOBHOW YacTbIO OCTATOYHOI'O a30Ta KPOBHU sBIseTcS a30T MoueBUHBI — 50 %, 3arem
CIIEyeT a30T aMUHOKHCIOT — 25 % u a30T Apyrux aszorcojaepkaliux KOMIOHEHTOB. B Hopme
ocTaTouHbIil a30T kpoBu cocraBisier 14,3-25,0 mmonb/n (2040 mr%); y HOBOPOXKICHHBIX —
42,84-71,40 mmonn/n (60-100 mMr%); wa 10-12-if geHb CHMXKACTCS 10 YPOBHSI, ONPEICISCMOTO
Y B3POCIIBIX.

Ilpunyun memooa. OCTaTOUHBIA a30T KPOBU OMPEACTSAIOT B 0€30€IKOBOM (PHIIbTpaTe TMOCie
OCaXXJIEHUS OEIKOB KPOBU Pa3IUYHBIMHU OCAJUTEISIMU (TPUXJIOPYKCYCHOM KHCIOTOM WJIM BOJb(pa-
MaToOM) C TMOCIEAYIoUIe MuHepaiu3alueil 6e30eIK0Boro QuibTpaTa KOHIEHTPUPOBAHHOW CEpHOM
KHCIIOTOM. A30T BCexX HccieayeMbIX (hpakLuii B BHJIE aMMHUaKa CBA3BIBACTCS C CEPHON KUCIIOTOM, 00-
pa3ys cynb(ar aMMOHHMS, KOTOpPBIA B3aUMOJAEUCTBYET ¢ peakTBOoM Heccriepa (uienodnoil pactBop
komrutekcHor comu prytd Kz(Hgls)) ¢ oOpa3zoBaHueM coequHEHUs KENTO-OpaHKeBoro nsera. MH-
TEHCHBHOCTH OKpAIIMBaHUS TIPOITOPIIMOHATbHA KOHIICHTPAIIMA aMMHaKa, a, CIIEI0OBATEIbHO, H a30Ta.

X00 padompr. I'0TOBAT TpH 00bIUHBIE TPOOUPKHU. B 1-10 HamuBatoT 1 Mi1 rOTOBOrO MUHEpau-
3ara U 9 MJ1 BOJIBI (OTIBITHAS TTPO0Oa), BO 2-F0 BHOCAT 1 MJT CTaHIApTHOTO pacTBopa cyib(haTa aMMo-
Husg 1 9 Mt BoaibI (CTaHmapTHas mpoda), a B 3-10 HanuBaoT 10 M Boabl (KOHTPOJIb). 3aTEM BO BCE
npobupku BHOcAT 1mo 0,5 mur peaktuBa Hecciepa. @OTOMETpUPYIOT ONBITHYIO (MHHEpATH3AT)
Y CTaHJAPTHYIO IPOOBI MPOTHB KOHTPOJIS pU cHeM cBetopuibTpe (umHa BoiHbl 400 HM) B KO-
BETE 5 MM.
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Pacuem. Conepxkanrie OCTaTOYHOTO a30Ta B OMBITHOM MP0oOE pacCUUTHIBAIOT MO (hopMmyIie:
Con = (CCT * Eon / ECT) : 71,4,

rne Con — KOHIIGHTpALUs OCTaTOYHOTO a30Ta B KPOBU, MMOJB/M; Cer — KOHIIGHTpALUsl a30Ta
B crangaptHoii pode (0,1 mr B 1 mi); Eon — ONTHYECKas IUIOTHOCTH OIMBITHOM MPOOBI (MHHEPAIIH-
3ar); Ecr — onTuyeckas IJIOTHOCTh cTanaapTa (cynbdar ammonus). 71,4 — koapdunueHT nepe-
cuera B enuHUIBI CU (MMOITB/1T).

Pe3yabTar: Ecr =

Eon =

Pacuer:

Knunuko-ouaznocmuueckoe 3nauenue. OnpeeseHue OCTaTOYHOIO a30Ta U €ro (pakuuit
WCIOJIb3YETCs JJI IMarHOCTUKU HApYyILIEHUS BbIACINUTENbHON (PYHKIIUU MOYEK U MOYEBHHOOOpa3o0-
BaTeJIbHOW (yHKIMM neueHH. [IoBbIIIEHHE OCTaTOYHOIO a30Ta B KPOBHM HA3bIBACTCS A30meMuei.
A3zoTemMust MOKET OBITh IBYX BUJIOB: abconiomHuotli (HAaKOIJIEHUE B KPOBU KOMIIOHEHTOB OCTaTOYHO-
0 a30Ta) U omHocumenbHou (Ieruaparalys opraHu3mMa pyu pBoTe UK ITOHOCE).

[TprurHbI a0CONMIOTHON a30TeMHUN MOTYT OBITh JIBE: PETCHIIMOHHASA (TIOYE€YHAS) M MPOILYKIHU-
OHHAas (BHeNoue4Has). Pemenyuonnas a30T€MUsl BBI3bIBACTCS 3aJE€P>KKOM a30TUCTBIX IUIAKOB IPU
UX HOpPMaJbHOM 0Opa30BaHUM U HAOIIOJAaeTCs MPU HAPYIICHWH BbIIEIUTEIbHOM CIOCOOHOCTH TO-
YeK, HalpuMep MpPU OCTPhIX U XPOHMUYECKUX HePpUTaxX 3a CUET MOBBILIEHHUS YPOBHS MOUYEBUHBI
B KpoBH. [Ipu xpoHnueckux HepuTax cTONMKas a30TEMHUsI YKa3bIBAE€T HA Pa3BUBAIOIYIOCS HEAOCTa-
TOYHOCTh NOYeK. [Ipodykyuonnas a30TeMusl HabII0JaeTcsl IPU YCHIICHHOM pacrajie OeJKoB U Ipe-
o0jazlaHu aMHUHOKHUCIIOT, HallpuMep, MpH 3JI0KAYeCTBEHHBIX HOBOOOpa3zoBaHuUsX. lloBblleHue
OCTaTOYHOT'O a30Ta OTMEYAeTCsl MPU KaXEKCUU HEPAKOBOTO MPOUCXOKICHHUS, BBI3BAHHON TYOEpKy-
J€30M, 11a0eTOM U LIUPPO30M MEUYEHHU, NTPU CEPJCYHON HEAOCTATOUYHOCTH, MH(EKIIMOHHBIX 3a00J1e-
BaHUAX (CKapiaTuHe, TudTepun). Y HEJOHOIIECHHBIX JeTel a30TeMHUsi MOXKeT ObITh CBsI3aHa C IO-
YEYHOM HEJOCTaTOUHOCTHIO M YCHIJIEHHBIM pacraioM TKaHEBBIX OENIKOB.

[ToHnxeHue conepkaHus OCTATOYHOIO a30Ta HAOIIOAAETCS MPU HEJOCTATOYHOM MHMTAaHUH
Y UHOT/Aa NP1 OEpEMEHHOCTH.

BoiBoxa:

IHoanuces npenogaBares:
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OBMEH HYKJIEOIIPOTEMHOB.
METO/AbI MOJIEKYJIAAPHOU BUOJIOI'TU

3AHSATHE 19
OBMEH HYKJEOINPOTEWHOB. ONPEJEJEHUE COAEPKAHUSI MOYEBOI
KHUCJIOTHBI 1 OBIIEI'O A30TA B MOYE

AKTYaJIbHOCTH TeMbI. Y B3pOCIIOr0 3/I0pOBOT0 YeJOBEKa HaOJII01aeTCs a30TUCTOE PaBHOBE-
cue. [loctymaromuii ¢ numieil a30T B OpraHu3Me He 33eP>KUBACTCS M BBIIEIAETCS, TIIaBHBIM 00pa-
30M, [TIOYKaMH B COCTaB€ MHOTHX MPOJIYKTOB (MOYEBUHBI, AMUHOKHUCIIOT, MOYE€BON KUCIIOTHI U JP.).
JUist ¥u3y4eHusi COCTOSIHHSI a30TUCTOr0 OOMEHA B OpPraHU3ME IOJIb3YIOTCS ONpE/IeiIeHneM OOIIero
a3oTa MouM. B nuarHoctuke psna 3a0o0jeBaHUI MPUMEHSIOT METOJBI OMPEEIICHUS CONEP KAHUS
B MOY€ OTACTBHBIX a30TCOJIEPKAIUX COoeAnHeHNH. Harpumep, npu BpOKICHHBIX HAPYIICHUSX 00-
MEHa aMUHOKHUCIIOT UCCIIEAYIOT COAEepkKaHUE OTJCIbHBIX AMUHOKUCIIOT UM IPOAYKTOB UX MeTabo-
nu3ma. KoimruectBo MO4EBOM KMCIOTHI B MOYE€ M KPOBH 3aBHCHUT OT ITOCTYILICHUS HYKIIEOIIPOTEH-
HOB C NUIIEH U OT MHTEHCUBHOCTHU UX KIETOYHOro MeTabonu3ma. DTOT MOKa3aTellb — Ba)KHBIM
KpUTEpUN B TUArHOCTUKE U KOHTPOJIE JICUEHUS [1OJIarPhl.

3HaHMEe MEXaHU3MOB pacIa/ia U CUHTE3a [IYPUHOBBIX U MUPUMHIUHOBBIX HYKJIEOTHUIOB, PETy-
JSAUUU 3THUX TIPOLIECCOB IO3BOJWIO pPa3paboTaTh U NPUMEHUTh JIEKAPCTBEHHBIE IIperaparsl,
BIUSIIOIIUE HA TIPOIECCHI JEJIEHUs KJIETOK (HampuMmep, aHTU(OIaThl B XUMHOTEPANUU OMyX0Jiei), ’
CIOCOOCTBYET OHUMAHHUIO MEXaHH3MOB JICHCTBHS MPENapaToB, UCIOIb3YEMBIX B KOPPEKIUHU T'H-
MO3HEPTreTHYECKUX COCTOsHMI opranu3Ma ( UM® (pubokcHH), OpoTaT KaJIus | Jp).

Heapb 3aHATHSA: TOTYYUTh IPEJICTABICHUE O KaTa0OIN3ME HYKJIEONIPOTEMHOB B TKAHAX U XKe-
JTyJOYHO-KUIIIEYHOM TpPaKTe, MEXaHU3Max OMOCUHTE3a U paclaja HyKJICOTUOB U PETYISIUU ITUX
IIPOLIECCOB; MMO3HAKOMUTBCS C IPUMEPAMH HCIIOIb30BAHMS ITUX 3HAHUM B JUArHOCTUKE U JICYCHUU
Oosie3Hel; A 3aKpeTyIeHns] TEOPETHYECKOT0 MaTepraia MpoBECTH J1abopaTopHyto paboTy Mo Ko-
JIMYECTBEHHOMY OIPEEIEHNI0 MOUYEBOM KUCIOTHI U OOLIETo a30Ta B MOYeE.

TpeGoBanuss K MCXOAHOMY YPOBHIO 3HaHMH. /[/I1 OJHOrO YCBOEHHUS T€Mbl HEOOXOJIUMO
MTOBTOPUTH M3!

*  obwel xumuu.

—TUTPOMETPUYECKHE METO/BI AaHAIU3A;

*  Ouonozcuu:

—CTpOEHUE TEHETUYECKOT0 anmnapara KJIeTKH;

= OUOOp2AHUYECKOU XUMUU.

—(opMyIIBl U CBOMCTBA TETEPOIMKIMUECKUX COSAMHEHHH (TypUHBI, TUPUMUIUHBI);
—XHUMHUYECKHE CBOMCTBA M (POPMYJIbI TUTIOKCAHTHHA, KCAHTHHA, MOUYE€BOM KHCIIOTHI;
—CBOMCTBA COJIEH MOYEBOI KHCIOTHI (YpaToB);

—(opMysIbl a30TUCTBIX OCHOBaHHM, HYKJIE03UI0B, HYKJIEOTHIOB.

3ATAHUS 1JIsI CAMOITPOBEPKH UCXOJHOI'O YPOBHS 3HAHUI

3aoanue 1. [lonGepute COOTBETCTBYIOIINE Mapbl BOIIPOC — OTBET:

1. AneHosuH. A. [lupuMUIMHOBBIN HYKJICO3U.

2. 'yanuH. b. A3zotrcToe ocHOBaHWE IMMyPUHOBOIO psijia.

3. [luTo3uH. B. ITupuMHIHOBBINA HYKJIEOTHI.

4. Ypununatpudocdar. I'. A3oTHCTOE OCHOBaHME NUPUMHUINHOBOTO PAIA.
5. TumuauH. J1. IlypHOBBIN HYKJIEO3U.

6. I'yanosunaudocdar. E. ITypnHOBBII HYKJIEOTH]I.
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3aoanue 2. HazoBuTe HYKJICOTH/IBI, CTPYKTYpPa KOTOPBIX CXEMAaTUYECKH N300pakeHa HUXKeE:
1) anenun — ne3okcuprbosa — gocdar — pocdar;

2) uuTo3uH — pudo3a — pocdar;

3) ryanun — ae3okcupubosa — pocdar — pocdar — dpocdar;

4) ypauun — pu6o3a — pochar — pocdar.

3aoanue 3. [lonbGepute COOTBETCTBYIOIIHE MAPHI BOIIPOC — OTBET:

1. [TepBuunas ctpykrypa JJHK. A. Mojenb «IBOHHAS CIUPAIIbY.

2. Bropuunas crpykrypa JJHK. B. 3,5-®ochonnsduprsie crs3m.

3. 115t nepBUYHON CTPYKTYPHI B. IlocnenoBaTeabHOCTh HYKJICOTUAOB
PHK xapaxTepHsl CBS3H. B [IOJIMHYKJICOTUIHOM LIETIN.

4. JInst BTOPHYHON CTPYKTYPBI I'. BogopoaHbie CBsI3U MEXAY a30TUCTBIMU
JAHK xapaktepHBbI CBs3H. OCHOBaHUSMH.

J. Cuiibl ruaipodoOHOT0 B3aUMOIEHCTBUS MEXKIY
BBIIIIE- U HIDKEJIEKAILUMHU a30TUCTHIMU
OCHOBAHHSIMHU.

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

Bonpocs! 1151 06cyx1eHus:

1. OOmen HykneonporenHoB. [lepeBapuBaHUMe HYKICONPOTEHMHOB B JKETYAOYHO-KHUIIEYHOM
Tpakte ( 3Tamnbl, pepMeHTHI). Pacraa HyKJICMHOBBIX KUCIOT B TKAHSX, POJIb IM30COMHBIX (DEPMEHTOB.

2. Pacnajg mypuHOBBIX HYKJICOTHUIOB (XMMH3M, MOUEBas KHUCIOTAa KAaK KOHEYHBIH MPOIYKT
katabonusma). [IpencraBnenue o HapyHICHUSX ITyPUHOBOTO OOMEHa (THUIIEPYpUKEMUsSI M Tojaarpa,
MMOYCYHO-KaMEeHHas 00JIC3Hb ).

3. buocuHTe3 MypuHOBBIX HYKI€OTH10B de NOVO. McTouHMKHK a30Ta M yriiepoja IypHHOBOTO
KOJIbIIa, y4acTue (ponreBol KUCIOThI, OCHOBHBIE IPOMEKYTOUHBIEC MPOIYKTHI, KITFOUEBON (hepMeEHT,
perynsmus cuaTe3a. [IpencraBieHne o CHHTE3¢ HYKJICOTHIOB 3 CBOOOIHBIX a30TUCTBIX OCHOBAHHM
Y HYKJICO3UIOB.

4. Pacmiaj mupUMUIMHOBEIX HYKJICOTHIOB.

5. buocunTe3 MUPUMUAMHOBBIX HYKIeoTU10B. CyOCTpaThl, cXeMa mpoiiecca, KIrodeBoi dep-
MEHT, PEryJIsAlds CHHTE3a, POJIb BUTAaMUHOB. IIpencTaBieHne O HAPYIMICHUSX MUPHUMHIAHOBOTO
oOMeHa (opoTauaypus).

6. CuHTre3 ne3okcupuOoHyKiIeo3uapocdaroB, HyKICo3uAIUPocHaToB U HYKICOZHIATPUPOC-
dbaros.

7. OO0muit a30T MOYH (KOJIUYECTBO, KOMIIOHEHTHI M MX MPOUCXOXKICHHE).

JIMTEPATYPA JUIA ITIOAT'OTOBKHA

1. buonozuueckas xumus / B. K. Kyxra [u ap.]. Mocksa : bunom, Musnck : Acap, 2008. C. 320-338.
2. buonoeuuecxas xumus / A. J1. Taranosud [u 1ip.]. MuHck : Boimr. mik., 2013. C. 253-262.
3. KoHcIexT neKiui.

3AJTAHUS 1JISI CAMOCTOSITEJABHOM PABOTHI

3aoanue 1. BeiGepurte MojoXKeHUs, NMPABUIBHO XapaKTEPU3YIOIIUE CBOMCTBa KCAHTUHOKCH-
Ja3bl:

A. Ee xoepmeHTOM sIBNISIETCS MPOU3BOAHOE BUTaMKHa PP.

b. OtHEM K3 IPOYKTOB PEAKIINHN ABIISIETCS IEPEKUCH BOAOPOIA.

B. ®epmeHT KaTtanu3upyeT JBe MOCIeJ0BaTENbHbIE HEOOpaTUMBbIEe peakiMi 00pa3oBaHMs MO-
YEBOU KHCIIOTBHI.

I'. CyOcTpaT epMeHTa — TUMOKCAHTUH — HMMEET MEHBIIYI0 PaCTBOPUMOCTb, YEM MOYeBas
KHCJIOTA.

J1. ®epmeHT o0nagaeT abCcoMOTHON CIeM(PUIHOCTBIO K CyOCTpaTy.
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3aoanue 2. I1pu oOcnenoBanny OOJHLHOTO PEBMATH3MOM I0CII€ UHTEHCUBHOW Tepamuu Kop-
TUKOCTEPOHUaMHU YCTAaHOBJICHA THIIEpYpPUKeMHsl. B pe3ynbrare akTHBAIIMKM KaKOTO METa00IMYeCKO-
r'O IpOoIecca Pa3BUBAIOTCS JAHHBIC HAPYIICHUS?

A. lHTeHCHBHOTO pacriajia OeJIKOB.

b. AKTHBaIMU IITIOKOHEOTCHE3a.

B. HTeHCHBHOTO pacmana MypHHOBBIX HYKJICOTHIOB.

I'. MoGOuimn3anuu JANUI0B.

J1. IHTeHCUBHOTO pacnaja MUPUMHIMHOBBIX HYKJICOTHIOB.

3aoanue 3. JlononHuTe HEJOCTAIOIIMMHU KOMIIOHEHTAMH PEaKIIUU CHHTE3a IyPHHOBBIX pUOO-
HYKJICOTH/IOB:

1. ®PIID + ? - 5-pocdopudozmnamuH. A. I'nn.

2.UMD + IT'TD + Actt — ? b. AM®.

3. Pu6o3o-5-pochar + ATO — ? + AMOD. B. I'ny.

4. UMD + AT® + ? > M. ['. OPIID.
J. ATO.

3aoanue 4. JlonoaHUTE HEJOCTAIOIIMMU KOMIIOHEHTAMH PEaKIIMU CHHTE3a MHUPUMHIAHOBBIX
HYKJICOTH/JIOB:
1. Kap6amoundocdar + ? — kapbamowmnacmaprar. A. OPIID.

2. Oporar + ? > OM® + H4P207. b. Acn.

3.OM® - CO2+? B. ATO®.
4. VMO +? > VD +7? . ALD.
S.VID+?7 > VTD +7? J. YMO.

Hpa6uﬂbHOCWZb pemeHuﬁ npoeepobme, conocmasue ux ¢ omeenamu.

ITPOBEPBHTE BAIIIM 3HAHUSA (CAMOKOHTPOJIb YCBOEHHWA TEMBI)

3aoanue 1. lpu Tepanuu HEKOTOPHIX (HOPM paka MPUMEHSIOTCS UHTHOUTOPBI AUTUAPOQOIIa-
TpeaykTas3bl. TOpPMOKCHHE KaKUX pEakii ONpeIeNsieT IIMTOCTaTHIeCKoe IeCTBIE Iperapara?

A. CuHTe3 MTUPUMHINHOBBIX HYKJICOTHU IOB.

b. CuHTe3 MypHHOBOTO sI/Ipa HYKJICOTH]IOB.

B Cunte3 1e30KCUIIUTHANIOBBIX HYKJICOTH IOB.

F. CI/IHTC3 TUTUINUITOBBIX HYKJ'IGOTI/II[OB.

. Cunres nYM®O.

3aoanue 2. Y pebenka ¢ cuaapomomM Jlema—Huxana — KOPKOBBIN Mapaind U THIIEPYPUKE-
Mmus. KolndecTBO 3KCKpEeTUPYEeMbIX IYypUHOB yBenuueHo. JledekT kakoro QepmeHTa BbI3BIBAET
JTAHHYIO TTATOJIOTHIO?

A. KcanTuHOKCHA3bI.

Bb. Aneno3unae3aMuHaskbl.

B. I'mnokcanTuH-ryanus-pocdopudo3untpancdepassl.

I'. Kapbamoundocdarcuarerassl.

J. TuMuIMIaTCUHTA3EI.

3aoanue 3. Kennmae ¢ muMdoIIeiKO30M Ha3HAYEH MPOTHBOOIYXOJIEBBIA TpernapaTr — HH-
rHOUTOp THOPETOKCHUHPENyKTa3bl. Ha yeM ocHOBaHO IIUTOCTaTHYECKOE JeiicTBUeE npenapaTa?

A. nrubupyercs cunres UMO.

b. Uarubupyercst CHHTE3 OPOTOBOM KHCIIOTHI.

B. Uurubupyercs cunte3 LIM®.

I'. Uarubupyercs cunte3 al J1®.

J1. Uarubupyercs cuates YMO.
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OTBeTHI K pelIeHnI0 3aJaHNI

Jlnsa camonpoeepku ucxo0Ho2o ypoeHs 3HAHUIL.

11-4,2-6,3-T,4-B,5—A,6-E).

2 (1 — nesokcuanenosuraudpocdar; 2 — muruauaMoHodocdar; 3 — Ae30KCUTyaHO3HHTPH-
docdar; 4 — ypununaudocdar).

3(1-B,2-A,3-5,4-T,]]).

Jlna camocmoamenvhou pabomot.

1—5,B.2—B.3(1-A;2-5;3-T1;4-A).4(1-B5;2-A;3-/1;4-B,I';5-B,I).

JIABOPATOPHAS PABOTA (60 MuUHYT)

Padora 1. Onpenesienne cogepkaHusi 00111ero a30Ta MOYH KOJOPHUMETPUYECKUM METOI0M.

HccnenoBanue o0iero a3ora MOYM MOKET OBITh MCIIOJIB30BAHO ISl UCCIIEIOBAHUS COCTOSI-
Hus azotucroro Oananca. KomudecTBo o01iero a3ora, BbIIEISIEMOr0 3a CYyTKH C MOUYOH, y B3pOCIIO-
ro yenoBeka cocraniser 6-17 r (428-1214 mmoub/cyT).

IlIpunyun memooda. llocne cxuranus (MUHEpANIMU3allMU) OPraHUYECKUX BEIIECTB MOYHU
C KOHIIEHTPHUPOBAHHOM CEPHOM KHCIOTOW a30T BCEX HCCIENyeMbIX (pakIuii B BHJE aMMHAKa CBS-
3bIBAETCS C CEpHON KHUCIOTOM, 00pasys cyibdar ammonus. Komopumerpuueckoe onpezeneHue oo-
LIEr0 a30Ta OCHOBAHO Ha TOM, YTO cysib(ar aMMoHUs oOpa3yeT ¢ peakTuBoM Hecciepa coenune-
HUE JKeJITO-OPaH)KEBOr'0 11BETa, MHTEHCUBHOCTb KOTOPOI'O MPSMO MPONOPILMOHAIbHA KOHIEHTPALUU
aMMHaKa, a CJIe10BaTeNIbHO, U a30Ta B MOYE.

X00 pabomui. I'0TOBAT TpU 0OBIYHBIE CyxHe NPOOUPKHU. B 1BE M3 HUX OTMEPUBAIOT COOTBET-
crBenHo 0,5 M1 munepanusara (ombit) U 0,5 M cTaHAAPTHOTO pacTBOpa cyibdara aMMOHHS (CTaH-
napt, comepkammii 0,2 mr azora B 1 mun). [IpubaBnsitoT B Kakayr0 mpoOHUpKY Mo 6,5 M BOJBI
U TIIATEIbHO NEpPEMENINBAlOT. B TpeThio MpoOUpKy OTMEpPUBAIOT / MJI BOJIbI (KOHTPOJb) U BO BCE
npobupku nobasistor mo 0,5 ma peaktuBa Heccnepa. CopepkxuMoe NMpoOUPOK TIIATENBHO Iepe-
MemuBaroT. Heooxooumo cmpozo cobnwdams nopaooKk npuiueanus peazeHmos u muiameibHo
nepemewiugams Hcuokocmop. POTOMETPUPYIOT ONBITHYIO U CTAaHIAAPTHYIO IPOOBI IPOTUB KOHTPOJIS
pHu cuHeM cBeTouibTpe (AyinHa BosiHbl 400 HM) B KIOBETE O MM.

Pacuem. Copnepxanue a3oTa B ONBITHON MpoOe pacCUUTHIBAIOT MO CTaHJAPTHOMY PacTBOPY
cynbara ammonus o popmyie:

Con = Cer * Eon | Eer,

rie Con — KOHIEHTpaIUs a3oTa MOYHM B Hcciemyemoit mpobe, mr/mi; Cer — KOHIIEHTpAIHS
(NH4)2SO4 B cranmaprtHoii pobe (0,2 mr B 1 min); Eon — ONTHYECKAst MJIOTHOCTH OMBITHON MPOOBI;
Ec; — ontmdeckast TNIOTHOCTD CTaHIapTa Cylib(aTa aMMOHHS.

Coneprxanue o01miero a3ora B Moye (I/CyT) pacCUUTBIBAIOT O (opMyIie:

Con - 100 - cyrounsrit quypes / 0,5 - 1000,

rie Con — KOHIIEHTpAIHS a30Ta, HalIeHHas 10 cTaHaapTHOMY pacTBopy; 100 — pa3BeaeHune Moun
IpU TPUTOTOBICHMHM MHHepanu3aTa, 0,5 — KoJM4YecTBO MHUHEpanu3ara, B3ATOrO JJIs aHAIM3a;
1000 — ko3 durrieHT nepeBoia MIJLTUTPAMMOB B TPAMMEI.

CyrouHoe BbIgeneHHe MouH coctaBisieT B cpeqHem 1500 mur s myxkumH u 1200 mn s
xeHmuH. Koaddurment nepecuera B equauisl CU (Mmois/cyT) pasen 71,39.

Pesyabrar:  E,n = Ecm=
Pacuer:

Knunuko-ouaznocmuueckoe 3nauenue. OnpezeneHye oOLIero a3oTa MOYM MO3BOJSIET CY-
JTUTH 0 0EJTKOBOM OOMEHE B OpraHu3Me, O KOJIMYECTBE pacraBiierocs 6enka. [[is aToro momyden-
HYIO BEJIMYMHY OOIIEro a30Ta YMHOXKAIOT Ha 6,25, UCXO/s U3 TOTO, UTO B OENKE B CPEAHEM COMep-
xwurcs 16 % azora (100 : 16 = 6,25).
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[Tpu 3a0oneBaHNM MTOYEK, BCIEACTBUE HAPYILICHHUS MX BBIICIUTEIBHON (PYHKIIUH COoIepiKaHue
o0IIero a3oTa B MO4Ye yMEHbINAETCS. 3a/Iep)KKa a30Ta B OpraHu3Me HaO0AaeTcs mpu 3a00IeBaHK-
AX IICYCHU U CepI[e‘-IHO-COCYI[HCTOﬁ CUCTCMBI B CBA3U C BO3HUKHOBCHHUCM OTCKOB, IIPHU HAJIWYUU
IKCCYIATOB M TPAHCCYIATOB.

VYBelndyeHue cofepikanus 00IIEero a30Ta B MO4Ye OTMEYAETCs MPU YCHIICHHOM paciiajie 0eIKoB
(oTpunaTEeNBHBIN a30THCTHIA OanaHc), AuadeTe, MPH PaccachlBAHUH DKCCYIAaTOB U TPAHCCYIATOB,
XPOHUYECKOM oTpaBieHuu (Gochopom.

BriBoxa:

PadoTa 2. Onpenesnenne cojaepKaHusi MOYEBOH KHCI0THI B MOYe.

MoueBasi KACJIOTa Yy YeIOBeKa SBISETCS KOHCYHBIM MPOJTYKTOM OOMEHA TypUHOBBIX OCHOBA-
HUH, BXOASIINUX B COCTaB CJIIOKHBIX OEIKOB — HYKJICOIIPOTEHHOB.

B HOopme y demoBeka ¢ MO4YOH BBLIENsAeTCS MoueBOM kuciorel 1,6-3,54 mmonw/cyT
(270-600 mr/cyr).

Ilpunyun memooa. Metos OCHOBaH Ha CIIOCOOHOCTH MOYEBOW KHCIIOTHI BOCCTAHABIIMBATH
dbochopHO-BONbPpaMOBEIi peakTHB B (PochopHO-BOIbPPaMOBYIO CHHb, HHTEHCUBHOCTh OKPACKU
KOTOPOU TPOIOPIIMOHATIbHA COACPKAHUIO MOYEeBOW KHUCIOTHL. KomwdectBo ¢ochopro-BombDpa-
MOBO# CHHH OIpEessIeTCs IyTeM TUTPOBaHus KpacHo# KpoBsiHO# conbio KaFe(CN)g]. TTocaemmsist
okuciser (ochopHO-BOIBPPAMOBYIO CHHbB, U CHHEE OKPAIIMBAHUE NCYC3ACT.

Xo0 paoomwr. K 1,5 mn moun npubasisitor 1 ma 20 % pactBopa kapOoHata HaTpus U 1 mi
dbocdopHo-BobPpamMoBoro peakruBa Donmua, nepememmBaor u TUTpyrorT 0,01H pactBopom
K3[Fe(CN)s] 10 MCue3HOBEHUS CHHETO OKpAIIHBaHUSI.

Pacuem. Conepxanrie MOUEBOW KHUCIIOTHI (B MI') B CYTOYHON MOY€ BBIYUCIISAIOT 1O (hopMyIie:

Mouesast kuciota, mr/cyt =0,8 - a -6/ 1,5,

rae 0,8 mr moueBoit kucnoter cootBercTBYeT 1 Mit K3[Fe(CN)g]; @ — xomuyectBo Ks[Fe(CN)s],
TOIIe/IIee Ha TATPOBAHUE, MJT; 8 — CYTOUYHBIN uype3, Mit;, 1,5 — o0beM mpoObI, MIL.
Koaddunment nepecuera B eaununsl CU (mmons/cyt) — 0,0059.

PesyasbTar: a =

Pacuer:

Knunuko-ouaznocmuueckoe 3nauenue. ' unoypuxkypust (yMEHbIICHHE BBIJCIEHUS MOYEBOM
KHMCIIOTBI C MOYOI) OTMEUaeTcs Npu nojarpe, Hegpure, MOYeYHOW HEJOCTATOUHOCTH; TUIIEPYPHKY-
pust (yBelIMYEHHE BBLACTICHUS MOYEBOM KHCIOTHI C MOYOH) — MpHU JIEHKEMHH, YCHJIEHHOM pacriajfie
HYKJICOIPOTENHOB. Y JeTel BbIAEISETCS OTHOCUTEIHHO OOJIbIIIE MOYEBOW KHCIOTHI, YUEM y B3pOC-
JbIX. BelieneHne Mo4eBOM KUCIOTHI 3aBUCUT OT COAEpPXKaHMUs IYPUHOB B IHILIE U UHTEHCUBHOCTH
oOMeHa HYKJIEOTIPOTEUHOB.

IIpu nogarpe coam MO4€BOM KUCIOTHI (YpaThl) OTKJIAABIBAIOTCA B XpsllaX, MBIIIIAX U CIN3H-
cToit cymKe cyctaBoB. CoJiepykaHre MOYEBOUM KHCIOTHI B KPOBU MOXET OBITh IMOBBIIIIEHO, @ B MOYE
MTOHMKEHO.

BriBoa:

IHoanuces npenogaBareis:
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3AHSATHE 20
MATPUYHbBIE BMOCHUHTE3bI (CHMHTE3 JHK, PHK, BEJIKOB).
COBPEMEHHBIE METO/JIbI MOJIEKYJIAPHON BUOJIOT UN.
AHAJIN3 ITPOAYKTOB I'NIPOJIM3A HYKJIEOITPOTEMHOB

AKTYaJIbHOCTH TeMbl. 3HAaHHE CTPOCHHS HYKJICMHOBBIX KHCIIOT ITO3BOJISIET TIOHSATh MEXaHH3-
MBI TIepeauu U peaau3alii TeHeTHYeCKo nH(opMaluu B KJIETKE, OBJIa/IeTh OCHOBAMHU MOHHMa-
HUS IPUYHMH HACJICICTBCHHBIX 3a00JICBaHUI U pa3padoTaTh METO/bBI UX JieueHUs. HyKIeoTH bl BbI-
MOJIHAIOT psiag  cnenududecknx ¢GyHKuA. HekoTopble W3 HUX HCIOJNB3YIOTCS B KauyecTBE
JICKapCTBEHHBIX MPENapaToB.
Heab 3aHATHS: YCBOUTH MOJEKYJISIPHBIC MEXaHU3MBbI PETUIMKALINU, PETapaiiy, TPAHCKPHUTI-
[IUH, TPAHCIISALUU U MEXaHU3MbI UX PETYJISIHH; CUCTEMaTU3UPOBATh STH 3HAHUS M OOCYIUTH BO3-
MOKHBIE MEXaHWU3Mbl HApYIICHUU peau3aliyd TeHETUYECKOW WH(OpMAIMK I TTOHUMaHUS TO-
CJICJICTBUH ¥ MOJAXOIOB K JICYCHUIO ITHX HAPYIICHUH.
TpedoBanus K MCXOAHOMY YPOBHIO 3HAHHWIii. /{151 MOJTHOTO YCBOCHHS TEMBI HEOOXOIUMO
MIOBTOPUThH H3:
*  Kypca buonoeuu:
—CTPOCHHE KJICTKH,
—MeEXaHU3MBl MUTO3a B MeH034;
—OHMOJIOTHYECKas POJIb HYKJICUHOBBIX KHUCIIOT;
" OUOOP2AHUYECKOU XUMUU.
—CTPOCHHE MOHOHYKJICOTH/IOB;
—00IIKe MPHUHIUITEI POCTPAHCTBCHHON OpPTaHHU3AIMH HYKJICHHOBBIX KHCIIOT.

3AJTAHUS 1JIsI CAMOITPOBEPKH UCXOJHOI'O YPOBHS 3HAHUI

3aoanue 1. [logbepute napsl ¥ HanUImUTe GOPMYIy:

Ha3zBanue CocTaBHbBIE YaCTH
1. 'yanosun A. Pubo3a, docdar, aneans
2. AneHnnoBas KACIOTA b. Jle3okcupnbo3a, THMHUH
3. Ypuaun B. I'yanus, pubo3za
4. NezokculIMD I'. Ypauun, puboza
5. Tumuaun . ®ocdar, nezokcuprbo3a, IUTOIUH

3aoanue 2. Bridepute, uto otHOcuTCs Toabko K JIHK, Tompko k PHK, k /IHK u PHK:
A. XpaHeHue reHeTH4ecKor HHpOpMaIUH.

b. AT, T,1I

B. [lutomna3zma.

I. 3/ 5'-hocdomuddupHast cBA3L MEXTY MOHOHYKICOTHAAMM.
. Ne3okcupubosa.

E. Peanuzanus renernyeckoit uHGopmamuu.

XK. Pubosza.

3. Anpo.

nATLY,L

K. CTtabuinbHOCTD CTPYKTYpPHI MOAep)kuBaeTcss H-cBs3samu.
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JTHK —
PHK —
JTHK u PHK —

3aoanue 3. Ilonp3ysach pUCYHKOM (HCIIONB3YHTE UGPY), TOAOEpUTE TTAPHI:

T A. PuGocomsl.
' b. I'magkas sHaonna3zmMaTuyeckas CeThb.
B. lllepoxoBatas 3na0MIa3MaTHIeCcKas
! CETb.
\ I'. Anmapar I'osnbmxu.
M. JIuzocomsl.
‘ E. [Ina3zmatuyeckas memOpaHa.
J K. Lutockener.
3. Snpo.
. SAnpeiuko.
K. Mutoxonapus.
JI. Ilepokcucoma

3
HpCIGZ/lJleOCmb peweﬂuﬁ npoeepbnie, conocmaeue ux ¢ omeemamul.

Bonpocs! qu1s1 06cyxaeHust:

1. Pennukanus, 6Monorndyeckas poib, CyocTpartsl, (hepMEHThI, MOJIEKYIISIPHBIA MEXaHU3M.

2. Penaparmms IHK, MonekynsipHBI MeXaHNU3M, OMOJIOTHYECKast POJIb.

3. Tpanckpunims, 6MoIOrHYecKast poiib, MOJEKYISPHBIM MEXaHU3M, MEXaHU3MBbI PETYISINNA
akTUBHOCTH TeHOB (cxema JIpbBoBa—Kakob6a—MoHo, cxema ['eopruesa), mpoueccuar PHK. O6part-
Hasi TPAaHCKPUIILIHSL.

4. PexOoTHUIMS U TPAHCIALHNS KaK dTalbl peajn3aliy reHeTHIecKoi nH(POpMAIUH B KIIETKE.
KomnoHeHTs! OenokcuHTe3upyromiei cuctemMbl. Pekoraunus (CyOkyieTouHas JIOKaInu3auus, cxema,
cyoctpartHas cnenudpuunoctb APCas). Pons TPHK B cunTese 6enka.

5. CoBpemMeHHOE TpecTaBiIeHne 0 OuocunTese Oenka. Perymsmus 6uocuHTe3a Oenka B KIeT-
K€ Ha TeHETHYECKOM YpOBHE (pOJIb THICTOHOB, TOPMOHOB H )KHPOPACTBOPUMBIX BUTAMHHOB). [locT-
TPAaHCISIMOHHAs MOAU(UKAILUSA MOJeKyl1 Oenka (THAPOKCUIMPOBaHKE, TIUKO3WINPOBaHHUE, Orpa-
HUYEHHBIN NpoTeonns, pochopuaupoBanue, KapOOKCHIMPOBAHHE).

6. CoBpemenHble MeTOAbI MosieKyisspHOi Ouosnoruu (ITLP, 61or-anamu3 IHK u PHK (Cay-
3epH-0;10T 1 Hozepu-0710T), MeTox «oTneuaTkoB nanbieB JJHK», knonuposanue). [IpuaIuns: mpo-
BE€JICHUS, IPUMEHEHUE B MEHIINHE.

7. Meton onpenenenus nocieaopatenbHocT HyKIeoTHaA0B B JJHK (MeTon Conmxkepa).

JIMTEPATYPA JUIA ITIOAT'OTOBKHA

Ocnoenas
1. Buonoeuueckas xumus / B. K. Kyxra [u 1p.]. Mocksa : bunom, Musck : Acap, 2008. C. 338-418.
2. buonoeuuecxas xumus / A. J1. Taranosud [u 1ip.]. MuHck : Beimr. mik., 2013. C. 262-277.
3. KoHcIekT neKiuii.
Jononnumensvnan
1. buoxumus yenosexa / P. Mappu [u ap.]. Mocksa : Mup, 1993.
2. Hykneonpomeunwl : yue6. mocobue / A. JI. Taranosud [u ap.]. Munck, 2000.
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3AJAHUSA 151 CAMOCTOSATEJIBHOM PABOTBI

3aoanue 1. BcnoMHUTE, YTO OCHOBHASI «I0TMay» MOJICKYJISIPHOW OMOJIOTHH YKa3bIBacT HA J[Ba
OCHOBHBIX HaIpaBIIeHUS MOTOKA T€HETUIECKON MHPOPMAITUH B KIIETKE:

a) XpaHeHue U repeaada nHGopManuu (PEIUTHKAIMS U peraparms);

0) Peanuzanus reHeTrueckoi nHGOpMAIH — SKCIPECCUs TCHOB (PEKOTHUIIHSI, TPAHCKPHUII-
U] ¥ TPAHCIISAIIASA ).

Ha pucyHke noka3aHbl OCHOBHBIE YYaCTHUKHM MEXaHU3Ma PEITUKAIIUU Y DYKAPHOT:

¥ PHK-npaiinep

Muduprosar ’ / f ?k
HeRk: % DHK-nonumepaza &
i Y,!I,ﬂl-ﬂ-l!ﬂl-;ﬂ npafagps - RPA-Genku

AHE-nomMEpasa € Xenuxaza

p—

i ¥paneqwe PHE-npafineps —_1\

PHEasa H1

i

L -

PHE-npaiinep

" ri‘:ﬁ 3 AHK-nonunepaza ¢
- AHK-nonuMepaaap

3adanue 2. BcioMHUTE, YTO B IIpoLiECcCE CHHTE3a M BO BpeMs XpaHeHus: mozekyiasl JJHK
MIO/IBEPralOTCsl MHOTOUUCIIEHHBIM (PU3MUYECKUM, XUMHUUYECKUM U JIPYyroro pojaa BO3AEUCTBUSM, KO-
TOpbIE BBI3BIBAIOT HapyleHus cTpykTypsl Mosekyn JJIHK. CymectByer MHOroypoBHEBasi cuctema
penapanuy IOBPEXKICHAN:

— MyTalluu, KOTOpble BO3HUKAIOT B Mpoliecce peruiukanuu. PenmapupyroTcst (eciu 3TO BO3-
MO>KHO) ITyT€M MOBTOPHOT'O CUYUTHIBAHUS MOCIIEI0BATEIILHOCTH, yAJICHNUs HENPAaBUIbHO BCTaBJIECH-
Horo Hykieotuaa JIHK-nonmumepazamu, o61aiarommMy 3K30HyKI€a3H0i aKTHBHOCTHIO;

— MyTalH, KOTOPbIE HE UCIIPABIIEHBI ITyTEM ITOBTOPHOIO CUMTHIBaHU:A. Penapupyror npu mno-
MOILM CIIENUAIbHON MOCTPEIUIMKATUBHON penapanuu. Monekyna poaurensckor JIHK metunupo-
BAaHA IO OTJEJIBHBIM a30TUCTHIM OCHOBAHUSAM, U BHOBb CUHTE3HpyeMasl LIENb TaKK€ METHIINPYETCS.
Bo Bpems MeTHIMpOBaHMS HAET INPOBEPKA MPABUIBHOCTU PACIOJIOKEHUS MOHOHYKIIEOTHIOB,
U B cllydae OOHapy)KeHUs MyTallMM BKJIIOYAETCS MEXaHU3M 3KCLIM3MOHHOH pernapainyu ¢ Iocieny-

Hens

HOIUM MCTUIIUPOBAHUEM LCIIU; Jumep THMHHA
— MyTallM¥, BO3HUKAIOIIMEC CIIOHTAHHO, B mo0oe BpeMi peniapupy- ATGCUGCATTGATAG
I0TCS MEXaHU3MOM JKCIM3HOHHOM pernapariiu. TACCCCOTAACTATC
2.1. Ha pucyHke crnpaBa n300pakeHa IMOCIIEIOBATEIHHOCTh COOBI- * 1
TUH SKCIIM3MOHHON perapaiuy B ciaydae oOpa3oBaHMs JUMepa THMHHA B AT (30 myxneorunos) A
crpykrype JHK. TACGGCGTAACTATC
PaccraBpTe B mocnemoBaTeIbHOCTH, O0OO3HAUYEHHON Ha PHUCYHKE, ‘, 5
CIeyrolne GpepMeHTHI: ATGCCGCATTGATAG
A. JHK-nmrasa. TACGGCGTAACTATC
b. Okcum3nonHas Hykieasa.
3
B. IHK-f-nommepasa. ATGCCGCATTGATAG
TACGGCGTAACTATC
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3aoanue 3. BcioMHUTE, YTO Cpear MEXaHW3MOB y3HaBaHUA Oenkamu (pepmeHTamu, pakTo-
paMM PEryssiiMy U T. 1.) OTAEIbHBIX YY4aCTKOB HYKJICOTHUIHBIX MOCIEI0BATEIBHOCTEH ONpe/ieeH-
HYIO POJIb UTPAIOT NAJIMHAPOMHBIE TIOCIIE0OBATEIILHOCTH HYKJICOTHIOB (B YaCTHOCTH, MPHU y3HaBa-
Hun JIHK-pectpukrazamu), kotopele MOryT (GOpPMHPOBATH KpeCTOOOpa3HbIE CTPYKTYphl B
monekyie JJHK.

3.1. M300pa3ute kpecTooOpazHyto CTPYKTYPY M3 MATUHIPOMHON MOC/IEI0BaTEILHOCTH, 110~
Ka3aHHOHM Ha PUCYHKE HUXKE:

1 2 3 4 6 685 & & 3 2° ('
EeG- -0 -G-A-G-T-A-G-C-T-A-C-T-C-A-T-T-3
¥-C-G-GC-T-C-A-T-C-G-A-T-G-A-G-T-A-A-&
"2 3456 6 5 4 3 2 1
1 AK
} 3aoanue 4. MexaHu3Mbl peaju3alid TeHEeTH4Ye- Avuno FHL
CKO# MH(pOpMAIUK B KJIETKE MHOTOATanHbl. Ha prucyHke KHC10TA
n300pakKeHbl OCHOBHBIC JTallbl 3KCIPECCHH T'EHOB.
[TonGepute nmaps! (OykBa — Tabiuma, mudpa — PUCYHOK):
A. Tepmunanus
b. Pexoraunusa \
B. Naunmanuys < A UAG
I'. Cexpenust T3
J1. ®opmupoBaHue IPOCTPAaHCTBEHHON / 2 \ l
CTPYKTYpBI O
E. Dnonranust Pl"?l"l}/ Pubocoma 8
NTHNENTHAHAR
. uens 5 —

IpasunvHocmo pewienuii nposepbme, cOnOCMAagus chopmmposasmascs| |

ux c omeemamu. MITHNENTHARAR '
uenk l
6.

IIPOBEPHTE BAIIIY 3HAHUSI (CAMOKOHTPOJIb YCBOEHHMSI TEMbI)

3aoanue 1. Hanumure peakuuio, katanusupyemyro APCa3oil.

3aoanue 2. Ha pucyHke HIKe MOKa3aHO CTPOCHHUE pUOOCOM y DYKApHOT U MIPOKAPUOT.
2.1. ITouemy 60S + 40S = 80S, a 50S + 30S = 70S?

1. CxopocTh CeTUMEHTAIIMH 3aBUCUT OT MACChl YaCTHII.

2. CKopoCTb CEIMMEHTAIINH 3aBUCHT OT ()OPMBI YACTHII.

3. Ot TOrO U APYroro.

288,581 238,558 FHK

5.BﬁS PHEK @ 35 GeJKoOE @

49 165 PFHE
G0 185 PHEK m 21 bemox

33 femmxca 708
808
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3adanue 3. Ha pucyHke HIKe NOKa3aHa cxeMa CTPyKTypsI lac-onepoHa:

AP rH'ﬁ"Iﬂ.‘IL‘I CHHTE1A
| | | | 7 -TCH

I
oleparop
| ]
T O TR

oo oo M

PHE noawwepana

CAP (karabonuramMu akTUBUPYEMBI 06e10K). IToT 6er10k — peuentop HAM®, ypoBeHb KO-
TOPOM B KJIETKE OIPEJEIAeTCs] YPOBHEM IUIFOKO3bI (CHMKEHUE KOJUYECTBA [IFOKO3bl B MUTATEIbHON
cpene NpuBOAUT K noBblieHNI0 YpoBHA HTAM® B knerke). CAP, cBs3annbiii ¢ TAM®, npucoenu-
nsierca k JHK u crumynupyer PHK-nonumepasy, mpu 3TOM €€ aKTUBHOCTb YBEIMYMBAETCS
B 20-50 pas.

Penpeccop cBs3aH ¢ OIEPOHOM B OTCYTCTBHUHU JIAKTO3BI.

A. [lononHuUTE CTPOKY:

IIpOMOTOP — MECTO CBA3BIBAHUA

OnepaTop — MECTO CBSI3bIBAHUSA

b. 300pa3ute cxeMaTH4eCKH, UCIOB3Ys MpeasiaraeMbie Bbile (JOpPMBI JIJIsl Y9aCTHUKOB, HX
pacrojIoKEHUE Ha ONEPOHE TP CIEAYIOMUX 4 COCTOSHUAX. B kKakoM u3 HUX OyIyT CHHTE3UPOBa-
HBI O€JIKH, KOJUPYEMbIE OTIEPOHOM?

KomnoneHT cpejibl 1 2 3 4
JlakTo3a + — — +
I'mroxo3a + + — —

3aoanue 4. Ha pucyHke HUXe IPUBOIATCS pe3yabTaThl AIEeKTpodope3a PparMeHTOB ydyacTKa
monekyasl JIHK (meton Conmxkepa). [lombiTaliTech BBISICHUTh HA OCHOBAHUHM 3THUX PE3YJIbTaTOB
HYKJICOTUJIHYIO IOCIIEI0BATEIbHOCT aHanu3npyemoro ydyactka JJHK. Kakas amuHokucnornas mo-
CJIeZIOBAaTENbHOCTh 3aKOJIUPOBaHa B 3TOM y4yacTke? BykBbl B CkOOKax 0003Ha4arOT COOTBETCTBYIO-
e AUAE30KCUHYKICOTHIb, BHOCUMBIE B peakuuoHHyr cpeny JIHK-nmonmmepasHoit peaknuu.
Tabnuiry reHeTH4ecKoro Kojia CMOTpHUTE B yUeOHUKE.

el [al o) [n
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Jl7is oTBETa Ha BOMPOCHI 3aJIaHU 5—6 pacCMOTPUTE AIEKTPOPOpErpaMMBbl, MPEACTABICHHBIC
Ha PUCYHKE HUXKE.

3aoanue 5. Ha snextpodoperpamme A (cieBa) «orneuatku manbiieB» JJHK matepu (M),
pebenka (C) u aByx mpeamonaraemsix otioB (F1, F2). Yka3atenu Ha JeBOH CTOPOHE YKa3bIBAlOT
nonocel JIHK, obmie mexay peOeHKOM M Marepblo. YKa3zaTeld Ha MPaBOil CTOPOHE yKa3bIBAIOT
nosiockl JIHK, oOmrie Mmexay peOCHKOM U MpenosaracMbIME OTIIaMH. Baie MHeHHe o npemona-
raeMoM OTIIE.

3adanue 6. Inextpodoperpamma b (crpaBa) 1mokaspIBacT pe3ysbTaThl UCCIACAOBAHUS TOJIH-
Mopdu3ma JIHHBI PParMEHTOB PEeCTPHUKIUU 4 map Onmu3HenoB. Bamie MHeHUE 00 WIACHTHUYHOCTH
OJIN3HEIIOB.

A b
M C FiF2 A A BB CC DD
— e R
- =2
.
- - -w T2
" — e W
_——
. TEn . .
- . iy
S e
=58 g0 75
—-— .-
- | - —. ‘. - -
8- =& 5§
-~ = at
-y il | B4
TR i" 2 “ 4
.- : . -
.I-. ‘ _— -i

OTBeTHI K pelIeHUI0 3a1aHuil

Jlna camonpogepku ucxo0no2o ypoeHsa 3HAHUIL.
11-B;2-A;3-T;4-]1;5-Db).

2— JIHK - A, b, I; PHK - B, E, )X, 1; IHK u PHK - T', K, 3.
3(A-7;b-3;B-10;T -4, 1-9,E-6;K—-11,3-2; U—-1; K-5).
Jlna camocmoamenvhou pabomut.
21-B5;2-B;3-A).4(A-4b-1;B-2;T-6;1-5;,E-3).

JIABOPATOPHAS PABOTA (30 MuHYT)

AHaJIN3 NPOAYKTOB I'MIPOJIN32 HYKJICONIPOTEHHOB /IPOXKKEH.

Jns n3ydeHuss XMMHYECKOrO0 COCTaBa HYKJIEONPOTEUHOB IPOBOIAT KUCIOTHBIA THUAPOJIN3
JPOXKKEHN, TTOCKOJIBKY OHU OYeHBb OoraThl HykJieonpoTenHamu. CrieupuaecKuMu peakiusIiMu IS
KaXJ0r0 BELIECTBA OTKPBIBAIOT MPOAYKTHI THIPOJIM3Aa — IOJUIIENTHIBL, TYPUHOBBIE OCHOBAHUS,
yrieBo U GochHOpHYIO KUCIIOTY.

Ilpunyun memooa. Ilexapckue OpOXCKU TUAPONU3YIOT MOJ ASHCTBHEM pa30aBIeHHON cep-
HOM KUCTOTHI. [1oTydeHHBINH TUAPOIN3AT UCTIONB3YIOT IS JadbHEH e paboThI.

Padora 1. buyperoBasi peakuusi Ha noaunenTuabl. K 5 xamisiMm ruaponusara IpuiInBaoT
10 xanenpb 10 % pactBopa NaOH, 3atem 2 xammu 1 % pactBopa cynbdaTta meau. OTMevaroT mosB-
JICHHE PO30BO-(HUOJIETOBON OKPACKHU.
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Padora 2. CepeOpsinasi npoda Ha nmypuHoBble ocHoBaHusi. K 10 kamusm ruaposnsara
npoxoked no0aistoT 10 kamenb KOHLEHTPUPOBAHHOIO pacTBOpa aMMHaka, 3aTeM J00aBIsiOT
10 xanenb 2 % aMMua4HOTO pacTBOpa HUTpaTa cepedpa. [lpu crossHum yepes 3—5 MuH 0OpaszyeTcs
CBETJIO-KOPUYHEBBIA OCaJI0K CepeOpSHBIX COJel MypPUHOBBIX OCHOBaHU (comepx umMoe MpoOUpKu
[IepEMEIINBATh IIPU CTOSIHUU HE HAJl0).

PaGora 3. KauecrBeHHasi peakuusi Ha neHTo3y (Mouuma). K 10 xamism rugposusara
aposxokeid 100aBistoT 3 ka1 % crnupToBOro pacTBOpa THMOJIA, IEPEMEIIUBAIOT U MO CTEHKE
npoOupku octopokHo mnpwimBaioT 20-30 Karenab KOHIIGHTPUPOBAHHOW CEpHOW KHUCIOTHL. [lpm
BCTPSAXUBAHUU Ha THE MPOOUPKHU 00pazyeTcs MPOIYKT KOHACHCAIIMH KPACHOTO IIBETA.

PaGora 4. MouubOaenoBass mpob6a Ha ¢ocdopuyrwo kuciaory. K 10 xamism rugposusara
npoxoked moo6apisitor 20 Karmenb MOJMOCHOBOTO PEaKTUBA U KUMATAT. [Ipy 3TOM JKHUIKOCTH OKpa-
IIMBAETCS B JIMMOHHO-XKEJNTHIM 1BET (He ocanok). [Ipobupky cpa3y oxXJaxaalT B CTPye XOJIOTHOM
Boabl. Ha qHE mMpoOHMpKH MOSBISETCS KPUCTALIMYCCKHIA JTMMOHHO-KEITHIH 0canok GochopHOMO-
TUOIEHOBOM KHCIIOTHI.

BriBOa:

IMognmuch, mpenogaBarteJis:



3AHSATHE 21
KOJIVIOKBUYM 110 TEMAM «OBMEH ITPOCTBIX BEJIKOB
N HYKJVIEOITPOTEUMHOB», «csMOCHUHTE3 JHK, PHK U BEJIKA»

B()l'[pOCI)I JJIS1 MOATOTOBKH K KO/LNIOKBUYMY .

1. AzoTHCTBI OaaHc, €ro COCTOSIHHE B HOPME M IIPU MATONOTHH. YTO XapakTepusyeT Kodg-
(buLueHT U3HAIIUBaHUS?

2. buonoruueckas eHHOCTh O6eaKkoB. Hopmbl Oeka B MUTaHUU.

3. I'maponus 6enkoB (mporteosns). Knaccudukamus u cBoCTBa mpoTeas.

4. TlepeBapuBanue OenkoB. XapaKTepUCTHKA IpPOTEa3 KeJIyI0YHO-KULIEYHOTO TpakTa (OI-
TUMYM pH, MexaHHU3Mbl aKTUBAIUH, CyOCTpaTHas CHEU(PUIHOCTD, IHJI0- U IK30menTuaassl). Poib
HCI B nepeBapuBanmu OenikoB. KHCIOTHOCTH JKEMyAOYHOIO COKA — IMPHUHIUIT ONPEACICHHS, CO-
JepKaHUE B HOPME.

5. 'nnenne OenkoB. YMeWTe CXeMAaTHUECKH M300pa3UTh MPOUCXOXKIeHUE (DeHoJIa, Kpe3oa,
CKaTolla, MHAOJA, KaJaBepuHa, MyTpeciuHa. MexaHu3Mbl 00e3BPEKUBAHUS MPOIYKTOB THHUEHUS
OEJIKOB.

6. AMUHOKHUCIOTHBINA (DOH KJIETKHU, €r0 MOMOJHEHUE U UCIIOJIb30BaHHUE.

7. IlepeamunupoBanue. Ponb BuramuHa Bs. YMeliTe nucarbh peakuuu rnepeaMUHUPOBAHUS
C yJacTHeM aJaHMHOBOI U acraparuHOBOW TpaHCaMUHA3. 3HAMTE UX TUArHOCTHYECKOE 3HAUCHHUE.

8. Buapl nezamMmuHupoBaHus. | TyramMaTaeruIporeHasHas peakuus — XUMH3M, KOPEpMEHTEHI,
3HaueHue. Hempsimoe nezaMmuHupoBaHue.

9. Ilytn ucnonb30BaHus 0€3a30TUCTOTO OCTATKa aMHHOKHUCIIOT, YMETh NMPHBECTH MPUMEPHI
peaxkiuii KOHKPETHBIX METa0O0IMUECKUX MPOIECCOB. | TMKOTreHHbIe U KETOTeHHbIE aMUHOKHUCIIOTHI.

10. [Tyt 00e3Bpe)KUBaHHS aMMHAKa. Y MEWTE HAITUCATh PEaKIIMA CHHTE3a U paciiajia acrmapa-
I'MHA, TIyTaMHUHA, BOCCTAHOBUTEIBHOTO aMUHUPOBAHUS (-KETOTJIyTapaTa, CXeMy CHHTE3a MOYEBH-
Hbl. OCcTaTOYHBIN a30T. 3HAUEHHUE OTPEAETICHUSI MOYEBUHBI U OCTATOUYHOTO a30Ta B KIIMHUKE.

11. Peaknuu nekapOOKCHIIMPOBaHUS aMUHOKHUCIIOT, OMOT€HHbIE AaMUHBL. Y METh MHCaTh PeaK-
MM CUHTE3a TPUIITAMUHA, CEPOTOHMHA, TMCTaMUHA, Y-aMUHOMACISTHOM KHMCIIOTbI, 3HaTh UX POJb
B OpraHu3Me, MyTH 00e3BPEKUBAHMSL.

12. Cunre3 karexonaMuHOB. OyHKIMK nodamuHa, HOpaJApEeHAINHA W aapeHAINHA B Opra-
HU3Me, TyTH 00e3BpexxuBanus. HacnencTBeHHble HapyleHus oOMeHa (eHUIalaHuHa U TUPO3UHA.
Ponw nodpamuna npu Gonesnu [lapkuncona.

13. IlepeBapuBaHe HYKJIEONPOTEUHOB B XKEIYA0YHO-KUILIEYHOM TPAKTE.

14. Ilytu peyTUIN3UIUHN a30TUCTHIX OCHOBAaHUI U HYKJICO3H/I0B B KIIETKE.

15. KoHeuHble MPOAYKTHI pacnaja MMypUHOBBIX M NMUPUMHUIMHOBBIX HYKJIEOTHUIOB. Peakuun
o0Opa30BaHMsI MOYEBOW KUCIOTHI. [ MIepypuKeMusi — ee IPUYUHBI U TIOCIIEICTBHUSL.

16. buocuHTE3 MYpPUHOBBIX U MHUPUMHUIMHOBBIX HYKJICOTHIIOB O€ NOVO: cyOCTpaThl, KItOYe-
BbI€ (pepMEHTHI, OCHOBHBIE POMEKYTOUHbIE MPOAYKTHI. Perynsnus cunte3a. Pons BUTaMHUHOB.

17. IlpumeHeHne B MEIUIIMHE CUHTETUYECKUX CTPYKTYPHBIX aHAJIOTOB HYKJICO3UA0B U (OJIH-
€BOM KHCIIOTBHI.

18. Oo6pa3oBanue ne30kcupuboHyKIeoTHA0B A cunte3a JJHK (cxema).

19. Permukamnus. CyOctpatsl, ¢pepMeHTHI, Mexanu3M. Mexanusmbl penaparuu JJHK, pomnb
3TOTO IpoLecca.

20. Tpanckpurus. @epMeHTHI, CyOCTpaThl, MEXaHU3M, peryisipst. OOpaTHas TPAaHCKPHITITHSL.

21. PexorHumusi ¥ COOCTBEHHO TPAHCIISIIMS KaK ATambl OMOCHHTE3a Oeika B KJeTKe (poib
1-PHK, APCas3bl, cTrpoenue pubocoMm u oOIIME MPUHIUIBI MEXaHU3Ma TPAHCISAIUN, UCTOYHUKH
SHEepruu AJsi OuocuHTe3a Oenka, peryssius).

22. Buibl MOCTTPAHCIISAIIMOHHON MOAM(PUKAITIN OCITKOB.
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23. CoBpemenHble MeTonbl MosekysipHoi ouonorun (IILIP, 6mor-ananmu3 JJHK (Cayseps-
0J10T), MeTo1 «oTnedarkoB naibieB JJHK», k1onupoBanue). [IpuHIIUAIIBI TOCTAHOBKH, MPUMEHECHHE
B MCJIHIIUHE.

24. Meton onpeneneHus nocienoBareabHocTH HykieoTu0oB B JIHK (metox Canmxkepa).

Ipumep 3a0auu u sonpocos na memoo Canducepa [

Ha pucynke mpuBOAsTCS pe3yibTaThl UCCIICIOBAHHS HYK-
JICOTHIHOW IOCIIeIOBAaTEeILHOCTH ydacTka Mojekynsl JJTHK (me-
toa Canmxkepa).

1. Ha ueM ocHOBaH 3TOT MeTOL?

2. YTo HYXHO cJenaTh, YTOOBI MOJTYYUTh TAKYH) KapTHHY —
(mosTarHo)? —

3. B yem mpoBoauim 3nexTpodopes, Mo KaKoMy MPUHITHITY
MIPOU30LLIO pa3ienenne (parMeHToB? —_
4. Yro 0003Hauar0T OYKBBI B CKOOKAaX M YEPTOUKU HA PU- | e

—

CyHKe?

5. Kakyro posb BBIOJIHAIOT JUAE30KCUHYKIECOTHU/IBI B 3TOM
meTrone?

6. B xakoM HamnpaBJICHUU CIIEAYET «IUTATHY MOIYUYECHHYIO dJIEKTPOPOperpaMMy U mouemy?

7. YcraHoBure, B kakod mnocnepoBaTenbHocTH JIHK-momumepasa Britoyasia HYKJIEOTHIBI
B CUHTE3UPYEMYIO LIEMlb.

8. UTo HyXHO clienaTh, 4ToObl paciin(poBaTh MOJYYEHHYIO KapTHHY M y3HATh I1OCIE10Ba-
TEJIbHOCTh HYKJIEOTHIOB B aHAJIM3UpyeMoM yuactke JTHK?

9. Kakasi aMHHOKHUCIIOTHAsI TIOCIIEIOBATEILHOCTh 3aKOIMpoBana B 3ToM ydactke? (Tabmuia
TEHETUYECKOTO KoJ1a OyIeT B BallleM PacOPSKEHUN ).

Bonpocsl 11 NOATOTOBKH K KOJUIOKBUYMY ISl cTyAeHTOB MPUY:

1. AzotucTHbIN 6ananc. Buapl a3otrcToro 6agaHca B HOpME U IIPpU MATOJIOTHH.

2. [TorpeGHOCTH B Oenkax. buonornyeckas HEeHHOCTb OEKOB.

3. [Tporeonus, Buabl, OUoONIOrUUecKas posb.

4. [TepeBapuBanue 6enxoB. OOmIas XapakTepuCTUKa MPpoTeas, UX cyocTpaTHas
crenu(pUIHOCTb.

S. Ponb consiHOM KUCIIOTHI B MepeBapuBaHUM OEKOB. AHAU3 JKEITYJA0YHOTO
COKa.

6. AMUHOKHCIOTHBIN (OH KJIETKH, €r0 HICTOUHUKHU U ITyTH HCIIOJIb30BaHMS.

1. TpancamuHupOBaHue, aMUHOTpaHcepasbl, KopepMeHTHas (QyHKLMS BUTaA-

muHa Be. KimHuKO-muarHoctuueckoe 3HAuE€HUE OIPENesIeHUs] AaKTUBHOCTH aMHHO-
TpaHcdepas ChIBOPOTKH KPOBHU.

8. [Tytu ne3aMHUHUPOBAHUS aMUHOKUCIOT. OKUCIUTENBHOE JIe3aMUHUPOBaHHE
[JIyTAaMMHOBOM KHUCIIOTHI (XUMHU3M), 3HAUE€HUE IIIyTamataeruaporeHazHou peaxuu. He-
npsMoe J1€3aMHUHHUPOBAHUE.

9. [Tyt ucnonp3oBaHusi 6€3a30THCTOIO OCTaTKa AMHUHOKHUCIIOT, YMETh MPHUBE-
CTH MPUMEPHl KOHKPETHBIX META00INYECKUX IMPOIEcCOB. [ TMKOTeHHbIE U KETOTCHHBIE
aMUHOKHUCIIOTHI. CrtocOOBI CHHTE3a HOBBIX aMUHOKHUCIIOT.

10.  [lexapOokcuianpoBaHHE aMUHOKHCIIOT, (pepMeHThl, KopepMmeHT. bruorennsie
aMHHBI (TPUNITaMUH, CEPOTOHWH, TUCTAMUH, Y-aMAHOMACIISIHAsI KHCJIOTA), KaTeX0IaMu-
Hbl (noaMuH, HOpaJapeHaluH, aapeHanuH). Peakuumm oOpa3oBaHus, OHOIOrHYecKas
POJIb, TYTH 00E3BPEKUBAHUS.

11. Ilytu cBs3bpIBaHMs aMMHaKa B KJIETKaX (BOCCTAHOBUTEILHOE aMUHUPOBAHUE
0-KeTOTJIy-TapaTa, CAHTE3 ITyTaMUHA U aclaparmHa, oopazoBanue kapbamounsdocdara).
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TpancnoptHbie
dbopMBI aMMHaKa.

12. OGpazoBanue coieii aMMOHHS B MOYKaX (MCTOYHUK aMMHaKa, poJib TIyTa-
MHHa3bl U TIyTaMaTIeruApOreHasbl, 3HaueHNe aKTHBUPOBAHUS IITyTAMUHA3bI I0YEK IIPU
anua03e).

13.  OpHUTHHOBBIA IHMKJI MOYEBHHOOOpa3oBaHHS (CXeMa IMKJIA, CyOCTpaThl,
(bepMeHTBI, PHEpPreTHUECcCKoe 0OecreueHue, CBsI3b ¢ JTMMOHHOKHCIIBIM ITUKIOM, PeryJis-
1us). Cyap0a MOYEBUHBI.

14. OcrarouHblii a30T KPOBU (OCHOBHBIE KOMIIOHEHTBI M UX OTHOCHUTEJIBHOE CO-
nepxanue). [IpuHiun onpeneneHns U KIMHUKO-IUArHOCTUYECKOE 3HaYEeHUE.

15.  OO6men HyKeonpoTenHoB. [lepeBapuBane HYKJICONPOTEHHOB B KEITYJOYHO-
KHUIIIEYHOM TpaKTe (ITarbl, PEpMEHTHI).

16. Pacnmag mypuHOBBIX HYKJICOTHAOB (XMMH3M, MOUYEBasi KHCJIOTa KaK KOHEY-
HBII MPOJIYKT Katabonu3ma). [IpencraBienne o HapylIeHUAX TyPUHOBOro oOMeHa (I'u-
NEepypUKEMHUs U TIoJarpa, NoYeyHo-KaMeHHast 00JIe3Hb).

17. bBuocuHTE3 MypHHOBBIX HYKJICOTHIOB d€ NOVO (MCTOYHUKH a30Ta U yriepo-
Jla IyPHHOBOTO KOJIbIIA, Y4acThe (DOJIMEBOM KUCIIOTHI, OCHOBHBIE IIPOMEKYTOUYHBIE ITPO-
JYKTBI, KJIOYEBOM (EpMEHT, perysius cunresa). [IpencraBieHue o cMHTe3e HyKJI€OTH-
JI0B u3 CBOOOIHBIX A30TUCTBIX
OCHOBAaHUH U HYKJICO3HU/IOB.

18. Pacnmag nmupuMUIMHOBBIX HYKJICOTHIIOB. BHOCHHTE3 MUPUMUIMHOBBIX HYK-
neotunoB. CyOcTparsl, cxema npolecca, KItoueBol (hepMeHT, peryisiuus CHHTE3a, pojb
BUTaMHHOB. [IpencTaBienne o HapyImeHUus X TUPUMHUINHOBOTO OOMEHa (OpOTalUIYPHs).

19. CuHre3 ne30KCUpPHOOHYKICOTHIOB.

20.  Penmkanmsi, OMojoruyeckasi posb, CyocTpaTsl, (PepMEHTHI, MOJIEKYSPHBIHA
MEXaHU3M.

21. Tpanckpunums, OHONIOTHYECKAs POJb, CyOCTpaThl, (PEPMEHTHI, MPOIECCHHT
PHK.

22. PexorHuWnus W TPAHCISAIMS KaK dTalbl pealn3ald TeHeTHYeCKOH WHQOp-
Maluu B KieTke. KoMIoHeHThl 6eoKcHHTe3upytolel cucteMbl. Pekoruunus (cyokie-
TOYHAs JIOKaJIU3alus, cxema, cyocrpatnas cnenuduunocts APCa3). Pons TPHK B cun-
Te3e Oenka.

23. CoBpeMeHHOe IMpeJcTaBlIeHNe 0 OnocuHTe3e Oenka. Perysus 6nocuHaTe3a
OernKa B KJIETKE Ha TeHETUYECKOM YPOBHE.

24.  TloctTpaHCHsIMOHHAS MOIM(HKAIMA MOJEKYN Oenka, BHUIbI, OMOJIOrHye-
CKasi poJib.
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BUOXUMMUA I'OPMOHOB

3AHSATHE 22
IF'OPMOHBI. OBIIASI XAPAKTEPUCTUKA 1 OCOBEHHOCTH BUOJTOT'HYECKOT'O
JAEUCTBUSA TOPMOHOB. KAYECTBEHHBIE PEAKIIMA HA I'OPMOHBbI

AKTYaJlbHOCTBh TeMbl. [ OpMOHBI — KJIacC OMOJIOTMYECKU aKTUBHBIX PEryJIATOPHBIX XHMH-
YECKUX COCJAMHEHUH, CHHTE3MPYEMBIX >KeJIe3aMH BHYTPEHHEW CEKPEeUWH W/WIN CIEeUUATbHBIMU
KJIETKaMH. 3Ha4€HUEe FOPMOHAJIBHONW MPOAYKIMH 3aKII0YAETCsl B TOM, YTO CEKPETHPYEMbIE TOPMO-
HBI OCYIIECTBISIOT PETYISLUI0 METa00IM3Ma OTACIbHBIX OPraHOB U TKaHEH, OMPEACIISIOT COCTOs-
HUe (PU3NOJOTMUECKUX MPOLECCOB U KU3HEAEATEIILHOCTU OpraHn3Ma B 1eiaoM. Hapymenue cunte-
3a, CEeKpelMH, TPAHCIOPTAa M PELEHIMH TOPMOHOB KIETKAaMH JIGKHT B OCHOBE MHOT000Pa3HBIX
SHJIOKPUHHBIX PaccTpPOHCTB. B CBSI3M ¢ 3TUM NMOHMMaHUE MEXAaHW3Ma 3HJOKPUHHBIX HapylleHUH
Ype3BbIYAIHO BaXKHO U1 JUATHOCTHKY U LI€JICHANPABICHHON TEpaliuy YHI0KPUHHBIX 3a001€BaHUM.

Ilesab 3aHATHSA. HAYYUTHCS NPUMEHATH 3HaHUE KJIaCCU(UKAIIUKA TOPMOHOB, TUIIOB TOPMOHAJIb-
HBIX penentopoB, G-0eMKOB M MOCIEAYIOMIEro Kackaga BHYTPHUKIETOUHBIX YYACTHHUKOB IEpeiadu
TOPMOHAJILHOIO CUTHAJA JIJIsl IOHUMaHUs OCOOEHHOCTEN MeXaHu3Ma JAECUCTBUS TOPMOHOB Ha KJIETKH;
yMeTb NPUMEHATh 3HAHUS O MEXaHU3Me JIeHCTBUS MHIUBHYaIbHBIX TOPMOHOB JUI OOBSICHEHMS
paccTpoiicTB MeTabonaM3Ma MpU HAPYIICHUH OOpA30BaHUS WM THIEPIPOIYKIIMA TOPMOHOB B Opra-
HU3ME.

Pexomenayembie TeMbl 1151 pepepaTHBHBIX T0KJIAA0B!

1. MexaHu3M JeMCTBUS CTEPOUIHBIX TOPMOHOB: BHYTPHUKJIETOUHAS pELENIMs, B3auMO-
JeCTBUE C TECHOMOM KJICTKH, aKTHBAIIUS CHHTE3a ()EPMEHTOB.

2. Turbl TOPMOHAIBHBIX PEHENTOPOB. MexaHu3M CBs3bIBaHUS TOpMOHOB 1-TMS u 7-TMS
peuentopamu. [IposBieHus: HacIeCTBEHHOTO Je(EKTa PELENTOPOB.

3. MonekynspHbIii MEXaHU3M JIeHCTBUS MHCYJIMHA U CaXapHbIN 1uaber.

4. MonekysipHbIi MEXaHU3M JAEUCTBUS TUPEOUTHBIX TOPMOHOB. 300, MUKceZemMa 1 O6a3enoBa
00Je3Hb.

5. [IpumeHeHne aHabOIMYECKUX TOPMOHOB B CIIOPTUBHOIN MEIULIMHE.

6. OHoKpHHHAs (yHKLUSA U dU3a.

7. Okcua a3oTa: MPOMCXOXKIEHHE, PETYJIATOPHOE JAECWCTBHE B OpraHU3Me, HCIOJIb30BaHUE
B JIEKAPCTBEHHOM TEepaIuu.

8. dakTophl pocTa, UX PEIENTOpPBl, MEXaHU3M JIEHCTBUS. 3HAYCHUE B MEXKJIETOUHOM B3amu-
MOJICUCTBHUH.

TpeGoBanuss K MCXOAHOMY YPOBHIO 3HAHMil. /{151 MONHOrO ycBOEHHS! TEMbl HEOOXOAUMO
MIOBTOPUTH W3!

" aHaAMOMUU Yel06eKda:

—aHaTOMMIO JKEJIE3 BHYTPEHHEH CEKPELNH;

= 2UCMONIo2UU:

—TUCTOJIOTHYECKOE CTPOEHHE JKENE3 BHYTPEHHEN CEKPELIMU U TOPMOHBI, CHHTE3UPYEMBIE UMU;
—AIlY [I-cucremy;
—TUIBI TOPMOHAIBHOM CEKPELIMN: SHAOKPUHHYIO, HEHPOIHIOKPUHHYIO, [Tapa- U ayTOKPUHHYIO;

" OUOOP2AHUYECKOU XUMUU:

—CTPOCHHE U CBOMCTBA MENTHU/IOB U OEJIKOB;
—XOJIECTEPOJI U CTEPOUIBI — CTPOEHHE U CBOWCTBA.
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3AAHUS 1JIsI CAMOITPOBEPKH UCXOJHOI'O YPOBHS 3HAHUI

3aoanue 1. [lonGepute COOTBETCTBYIONINE APbl TOPMOH — UCTOYHUK TOPMOHA!

1. a-Knerku octpoBkoB Jlanrepranca. A. I'mokaros.

2. B-Knetku octpoBkoB Jlanrepranca. b. MunepanoKOpTUKOUIBI.
3. C-KieTku IUTOBUIHON KeEJIE3bI. B. I'TIOKOKOPTUKOUBI.

4, ®omMKyIIpHBIC KICTKUA ITUTOBUIHOM JKEJIE3bI. I'. Uncynun.

5. CeTuarast 30Ha KOpbl HAATIOUYEYHUKOB. . [1onoBbIE TOPMOHBL.

6. [IyukoBasi 30Ha KOpbI HA/IMOYEYHUKOB. E. TupeokanbIUTOHUH.

7. Kiryb6oukoBast 30Ha KOPbI HAJIIOYEYHHKOB. 7K. TupoxcuH.

3adanue 2. BriOepuTe npaBUIbHBINA OTBET: SHAOKPUHHAS CEKPEIUs — ITO:
A. T'opMOH, CUHTE3UPYEMBII KJIETKOM, BBIACISIETCS B OKPYKAOLIYIO Cpely U AEHUCTBYET Ha

PAAOM pacCIiOJIOXKCHHBIC KIICTKH.

b. 'opMOH, CUHTE3UPYEMBII KIIETKOM, BBIAEISAETCS B OKPYKAIOLYIO CpEeLy U IEUCTBYET Ha

KJICTKY, B KOTOpOﬁ OH OBLT CUHTC3HUPOBAH.

B. HelipomenuaTtop, CHHTE3UpYEMBI HEPBHBIMU KJIETKaMHU.
I'. 'opMOH, CUHTE3UpPYEMBIN KIIETKOM, BBIACIAETCS B KPOBb U JCHCTBYET HA OTAAJICHHBIE OT

MECTa CMHTEC3a KJIICTKU.

3aoanue 3. Kakue ropMOHBI CEKPETHPYIOTCS nuduzom?

A. OKCHUTOLIMH. I'. CeporonuH.
b. JInGepuHbI. J1. MenaToHuH.
B. Crarunsl. E. MennaHouuTOCTUMYJIMPYIOLIUH TOPMOH.

Hpa6uﬂbHOCWZb pemeHuﬁ npoeepobme, conocmasue ux ¢ omeenamu.

Bonpocsl 1151 00Cy:KIeHUA:
1. Knaccudukaius ropMOHOB 10 MECTY CUHTE3a, XUMUYECKOW MTPUPOJIE.
2. OCOOEHHOCTH CHHTE3a TOPMOHOB OEIKOBO-TIENTUIAHON MPHUPOJIbI, CTEPOUIHON HPUPOIbI,

MMPOU3BOJHBIX JIUITHIOB.

3. OcobeHHOCTH OMOIOTUYECKOTO JEHCTBHIS TOPMOHOB. TPaHCIIOPT KPOBBIO.
4. Tlonsatue «peuentop ropmoHay. Kiaccudukamusi penentopoB: BHYTPUKIETOUYHBIE PEIeTI-

TOpPHI (SIIEPHBIE U IUTO30JbHBIE), PEIETITOPBI IIUTOIIA3MATHUECKOM MeMOpaHbl (JIMTaH-3aBHCUMBIE
Y TIOTSHITHAI-3aBUCUMBIE KaHAJI000pa3yrotue perentopsl, crpoeauel-TMS u 7-TMS-perienitopoB).

5. MexaHu3m JeHCTBUS TOPMOHOB: CTEPOMIHOM, aMHUHOKHCIOTHOH M OETKOBO-TIENTUIHON

MIPUPOJIBI.

6. Knaccudpukanus G-6enkoB 1 MexaHu3M UX GyHKIHOHUpOBaHUs. [1aTomorus 3Tux O6eIKoB.
7. TloHsAiTHE O BTOPUYHBIX IOCPEAHUKAX ICHCTBUS TOPMOHOB (LIMKIMYECKUE HYKICOTHIBI,

UTOD, Ca2+, JMAITAIITITHIEPOIT).

8. PactBopruMas 1 MeMOpaHOCBsI3aHHAs TyaHWIATIUKIa3bl. OKCHIT a30Ta.
9. Anenmnariuknasa u gpoconunasza C. VX posib B KIETKe.
10. Ponb mpoTEeMHKUHA3 B KIIETKE.

JIMTEPATYPA JUIA TIOAT'OTOBKH

Ocnosnas

buonocuueckas xumus / B. K. Kyxra [u np.]. Mocksa : bunom, Munck : Acap, 2008. C. 427454,

Buonocuueckas xumus / A. J1. Taranosud [u ap.]. Musnck : Bpim. mik.., 2013. C. 278-294.

KoHcnexT nekmuii.

Jononnumensvnan

1. Cmpoes, E. A. buonornueckas xumust / E. A. CtpoeB. Mocksa : Beiciras mkosa, 1986. C. 370-412.
2. Mapwann, B. Knuanyeckast ouoxumus / B. Mapmamn. Cankt-Iletepoypr, 2002. 380 c.
3. Pykosoocmeo 1o xkimHm4Yeckoit sunokpunonoruu / nox pexa. H. T. Crapkosoii. Cankr-IletepOypr,
C. 7-10, 201-279, 296-376.
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3AJAHUSA 151 CAMOCTOSATEJIBHOM PABOTbBI

3aoanue 1. BcnoMHuTe, KaKue TOPMOHBI CBSI3BIBAIOTCSI ¢ BHYTPUKIIETOYHBIMU PELIENITOPAMHU,
a Kakue — C PelenTopaMu IIa3MaTuieckoil MeMOpansl. OOpaTuTe BHUMaHKE, YTO NIPU MATOJIOTHU
PELenTOpOB TKaHU-MUILIECHH TePSETCS YyBCTBUTEIBLHOCTh K TOPMOHY (TOPMOH HE BBI30OBET COOTBET-
CTBYIOIIETO METa0OJINYECKOTO OTBETA).

1.1. B x1MHUKY MOCTYNUI OOJIBHOM B COCTOSTHUM THIIEPIIMKEMUYECKO KoMbl. BBenenue nu-
CyJMHa HE HOPMAJIM30BAJI0 KOHLIEHTPALMIO IJIIOKO3bl KpoBU. Kakyro mpuuMHY THIEpriuKeMuu
MO>KHO MPEINOJI0XKUTh y O0JIBHOT0?

A. AHOMaNMS KJIETOYHBIX PELENTOPOB.

b. l'unep¢yHKIUS TOPMOHOB KOPbI HAIMTOYEYHHUKOB.

B. HctuHHas TMIIOMHCYIMHEMUS.

I'. Onyxoinb 6a30(pHIIBHBIX KIETOK THIO(dH3a.

J1. Onyxo0Jib MO3roBOI'O CJ1051 HAANIOYEUHUKOB

1.2. YV nabopaTopHbIX >KUBOTHBIX, NOJBEPrIINXCcs IEHCTBUIO MyTareHHOIO BellecTBa, OOHa-
PYKWIM B TKaHSAX M3MEHEHHYIO aJeHmIariuukiazy. K kakoMmy ropMoHy OyAyT HEUYBCTBUTEJbHBI
OpraHbI-MHILEHHU Y 3TUX KUBOTHBIX ?

A. Dctpaaguoiny. I'. Tlporectepony.

b. Tupokcuny. J1. AnbniocTepony.

B. I'mokarony.

3aodanue 2. BcnoMHUTE XUMUUYECKYIO IPUPOY TOPMOHOB.

2.1. CtyneHTy mpeayoxKuIn CMOACTUPOBaTh OMOCUHTE3 aJpeHalInHA, UCIOJIb3ysS B Ka4eCcTBE
UCTOYHMKA (DEPMEHTOB IOMOT€HAT MO3TOBOIO CJIOSI HA/AMOYEYHHUKOB, a B KayecTBe cyOcTpara —
OJIHO U3 HI)KEHa3BaHHbBIX BewlecTB. CTYyIEHT HE CIPABUWIICS C 3aJJaHUEM, TaK KaK MCIOIb30Bal JJIs
CHHTE3a:

A. JlnokcudeHunnanaHuH. I'. JIn3un.
b. ®ennnananuH. . JodpamuH.
B. Tupo3sus.

2.2.Y OONBHBIX C OIYXOJIbIO KIIyOOUKOBOM 30HBI HAJIOYEYHHKA B TPH pa3a yBEIMYUBAETCS
OMOCHHTE3 KOPTH30JIa M KOPTHKOCTepoHa U B 70 pa3 Bo3pacTaeT OMOCHHTE3 ajbJI0CTEPOHA. Y KaXKH-
T€ METabOJIUT, UCIIOJIb30BaHUE KOTOPOTO PE3KO YBEIUYMBAETCS:

A. Cykuuaui-KoA. I'. MeTnonuH.
b. Oprocrepou. . Xonecrepoi.
B. XonuH.

2.3. Kakoil 13 HuxenepeyrcIeHHbIX TOPMOHOB HE SBISETCS TITUKONPOTEUHOM?
A. ComaroTponuH.

b. TupeorponuH.

B. JTrorenHM3MpyrOmuii ropMoH.

I'. ®omMKyI0CTUMYIUPYIOLIUN TOPMOH.

3aoanue 3. BTOpUYHBIME TTOCPEAHUKAMHU JCWCTBUS TOPMOHOB Ha KIJICTKY SIBIISTFOTCS I[HKIJIH-
ueckue HykneoTuasl, UT®, Ca?*, muarunrmuuepon. 3anoMaute, uTo HAM® 110 HEKOTOPBIM CBOUM
s dexram Ha MEeTabOIN3M KIIETKH SBIIsIETCS aHTaroHucTom 1l M.

3.1. bonpHOMY B TeueHHME HENENM BBOJWIM Mpenapar TeoWIIMH — HHTUOMTOp (ocdo-
nusctepasbl TAM®. AKTUBHOCTb KaKOTO TOPMOHA MOXKET YCUITUTHCS Ha (POHE Takoro JieueHus?
A. Anpenanus.

b. JIe30KCUKOPTUKOCTEPOH.
B. Anpnoctepon.

I'. Koprusou.

J. DcTpanuon.
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3.2. Y 601BbHOTO AMAarHOCTUPOBAHA OITYXOJIb MO3TOBOTO CJIOSI HAIMTOYEUHUKOB — (PEoXpoMo-
nuToma. Kakoii nmocpelHuK rOpMOHAJIBHOI'O CUTHAJIA aKTUBHO y4acTBYeT B AEHCTBUM Ha (DEPMEHTHI
IIpU 3TOM 3a00J1€BaHUU?

A. tAMO.

b. IIpocrarnaniuHbl.

B. uTM®.

I'. Ca-xanpMoayTuH.

J. utI'M®.

3.3. bonpHOI MOCTYNHJ B KIMHUKY C THIEPIIMKEMHEW B pe3y/lbTaTe Pa3sBUTHS OIyXOJIH,
npoayuupymouei aapeHanuH. C NOMOIIBIO BBEICHHS KAKUX BELIECTB MOXXHO YMEHBIIUTh MHTEH-
CUBHOCTb JICHCTBUS aip€HAIMHA HA OpraHbl-MULLIEHU?

A. AxtuBaTopsl ¢pochoandcTepassl.

b. tAM®.

B. IIpocrarmanauHsl.

I'. utI'MO.

J1. UTHruOUTOPHI KAJIBIIMEBBIX KAHAJIOB.

3.4. Kakoe u3 Ha3BaHHBIX COCAMHCHHUN HE SIBIISETCS BTOPHYHBIM TOCPEIHUKOM B JICHCTBUU
TOPMOHOB?
A. nanmnriauuepon. b. 1TAMO®. B. utl'M®. I'. Ca?", . ITM®.

Ilpasunvrnocme pewienuii npogsepvme, CONOCMAGUE UX C OMBEMAMU.
ITPOBEPHTE CBOM 3HAHUSA (CAMOKOHTPOJIb YCBOEHUSA TEMBI)

3aoanue 1. BuyTpusiepHble peenTopbl 0OHapyKeHbl IS
A. Anpenaiusa.

b. TpuionTupoHuHa.

B. I'mokarosna.

I'. T'opmoHa pocra.

J. CepoTonuHa.

3aoanue 2. Ilpu oOcnenoBaHuy npeacTaBuTeNe ahpuKaHCKOrO INIEMEHH MUIMeeB oOHapy-
KU HapylieHne cuHTesa B nedenn |IGF-1. B peanu3zammm OHOJOTHYECKOTO NEHCTBUS KAaKOTO TOp-
MOHA y4acTBYeT 3TOT OeoKk?

A. ComaroTpornuHa.

b. IIponakTuHa.

B. Comaronubepuna.

I'. ComaTocraTuHa.

. JIrorponuHa.

3aoanue 3. ®ochonumnaza, pacmemstomas (HochaTUANIMHOZUTON HA JUAIMIITIALEPOIT
u UTO, sto:

b. ®ochonumaza Ao.

A. ®ocdomnumaza Aj.

B. ®ocdonumnaza C.

I'. ®ochonunaza D.

3aoanue 4. Kakoii u3 HmxenepeurcieHHbx ropmoHoB HE sBnsiercs ctepouniom?
A. Koprusod.

b. AnbaocTepoH.

B. IIporecrepon.

I'. IIponakrus.

. Auruapokcuxonekaabiiudepot.
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3aoanue 5. Kaxoii n3 HnxenepeurciaeHHbIXx ropmoHoB HE sBisiercs nentumom?
A. OKCUTOLIMH.

b. TpuiionTupoHUH.

B. I'mtokaros.

I'. BazonpeccuH.

J. TupeonubepuH.

3aoanue 6. Gs-0enKku CTUMYIHPYIOT aKTHBHOCTh aJlCHWIATHHKIA3bI. OIHAKO C TEYCHHEM
BpeMEeHHU ATOT 3P PEeKT ucuezaer. ITo 00YCIOBICHO:

A. AT®-a3H0l aKTUBHOCTBIO O-CYOHEMHUIIBI.

b. AT®-a3HOl aKTUBHOCTBIO Y-CyObETUHUIIBI.

B. ®ochoamscrepasHoit aktuBHOCTBIO Gs-O€rKa.

I'. ®ochonunaznoit akTuBHOCTHIO Gs-OerKa.

. IT'T®-a3H0l aKTUBHOCTBIO O-CYOHEMHUIIBI.

3aoanue 7. ochopuiupoBaTbcs B pelENTOPaX FOPMOHOB MOT'YT aMHUHOKHUCIIOTBI, COJepKa-
e OH-rpynnsl. HazoBute kuHa3y, KOTOpOH HE CYLIECTBYET:

A. Tupo3uHKHHAa3a.

b. PenenTop uncynuHa.

B. Cepun-TpeoHMHKHMHA3a.

I'. Tup/cep/Tpe-xuHasza.

J. Penentop comaroTponuHa.

E. Tup/Ban-kunasa.

3adanue 8. BriGepuTe BTOpUYHBIC TOCPEAHUKH JICHCTBHS OKCUTOIIMHA:

A.Ca?, I'. JMauuaramneport.
b. 1AMO. J. Okcup a3oTa.
B. ul’M®. E. UTO.

OTBeThI K pelIeHNI0 3aJaHUI

Jlna camonpoeepku ucxoo0Ho2o ypoeHs 3HAHUIL.
11-A;2-T33-E;4-X;5-1,6-B;7-Bb).2—T.3—T, ]I

Jlna camocmoamenvhou pabomot.
11—A;12—B.21—T1;22—];23—A.31—A;32—A;33—A,T;34—].

JIABOPATOPHAS PABOTA (60 MUHYT)

KauyecTBeHHBIC peaKIlUM HA TOPMOHBI.

LT'opmonsl wyumosuonoti xcenesvl. L1luToBUIHAS Kelle3a CHHTE3UPYET U CEKPETUPYET BBICOKO-
aKTUBHEIE H0IcOAepIKalle THPEOUJHbIE TOpMOHEL: Tupokcud (Ta) u 3,5,3-tpuitoaTuponns (Ts),
a TaKk)Ke HEHOAMPOBAHHBIN TOPMOH (ITOJTUNENTHI) TUPEOKATBIIUTOHIH, (PYHKITUS KOTOPOTO CBsI3aHA
C peryisiuei ypoBHs Kanblius U ¢pocdopa B KpOBH.

Padora 1. KauecTBeHHas1 peakuMsl HA THPOKCHH.

Ilpunyun memooa. Ilpu pazpylieHun TUPEOHIUHA O00OpazyeTcs WOAW[ Kajus, U3 KOTOPOTro
WOJT JIETKO BBITECHSETCS M0AaTOM Kaiinsl. BeITeCHEHUE 101a U3 COTM HOAUCTOBOJOPOTHON KUCIOTHI
SIBJISIETCS] OKUCIIUTENBHO-BOCCTAHOBUTENILHON peakluen, rae Moaua Kanus CIy>KUT BOCCTAHOBHUTE-
JeM, a WomaT Kaius (OCTaTOK MOTHOBATOM KUCIOTHI) — OKUCIUTENeM. BoimenuBiuiics ioa ooHa-
PYKHMBAIOT ¢ TOMOIIBIO Kpaxmaiia (CHHee OKpallMBaHuE) B KUCIION Cpelie.

Xo00 padomost. B nipoOupKy HaTWBAIOT 24 Kaluld THIPOJHM3aTa THPCOUIWHA, TMPUOABISIOT
3 karum 1 % pacTtBopa kpaxmana, 1 karmmo ¢penondranenna, a 3atem 4 Kar ifojaTta Kajaus U MpH-
omusurensHo 10-15 kamens 10 % pacTBopa cepHOM KHUCITOTHI 10 OOSCIIBEUNBAHUS | ITOSBICHUS CH-
HEro OKpalIuBaHUs.

210



Pesyabrart:

T'opmonsl nodocenyoounoti dicenesvi. B momkenynouHoil xenese BblpabaTbIBaeTCs psl rop-
MOHOB: MHCYJIMH, TJIFOKaroH W JMnokauH. IHCynuH BbIpabaTbiBaeTcs B 3-KJIeTKax ocTpoBKOB JlaH-
repratca (oT jar. insula — ocTpoB), OTKy/a U MOJIYy4YWII CBOE Ha3BaHue. HCYMH — Oeok, CocTo-
SN U3 ABYX MOJHUICIITUIHBIX IIETIeH, COSTUHEHHBIX IPYT C IPYTOM JUCYIbMUIHBIMU CBSI3SIMH.

[lepBuuHas CTpyKTypa MHCYJIMHA MOJHOCTHIO paciindpoBaHa U OCYHIECTBICH XMMHUYECKUN
cuHTe3 MHCyNIUHA. Opranbl MUIICHU U1 MHCYJIWHA: MBIIIEYHAsl TKaHb, )KUPOBAsl TKaHb, Kapauo-
MUOIUTHI. JlelicTBUE MHCYJIMHA MHOrooOpa3zHo. MHCynMH Urpaer BaKHYIO POJib B MeTa0OJIM3Me
yrieBosioB. OH CHMXKAET CO/Iep)KaHHUE TITFOKO3bI B KPOBH, YBEIMYMBAECT OMOCHHTE3 TJIMKOTEHA B TIe-
YeHW U MBIIIIAX, YCUJIMBACT JIUIOTeHe3, T. €. 00pa3oBaHUE >KUPOB U3 YIJIEBOAOB, CTUMYIHPYET
cuHTe3 0eNKOB. VIHCYIHMH SBISAETCS aHTATOHUCTOM aJpeHaMHA B PETYJISIMA CHHTE3a U MOOMIH3a-
[[UU TTIUKOTEHA.

Padora 2. [IBeTHbIE peaKIIUM HA HHCYJINH.

Ilpunyun memooa. VIacynvH naeT XapaKkTepHBIC [IBETHBIC PEAKIIMH HA OCIIOK M BXOJISIIHC
B €r0 COCTaB aMUHOKHUCIOTHL. CyIlecTBYeT JBa THIIA LBETHBIX peakuuil: 1) yHuUBepcallbHble —
OmyperoBas (Ha Bce OCIIKM) M HUHTHIPUHOBAS (HAa BCE O-aMHUHOKHCIIOTHI U OenKku); 2) crernudude-
CKH€ — TOJIbKO Ha ONpPEeeICHHbIE AMUHOKUCIIOTHI.

Xo00 padomui

buypemosas peaxyus (omxpwvigaem nenmuouyro céasev 6 oenxe). K 5 kamnsam 1 % pactBopa
nHcynuHa npubaBistor 5 kanenb 10 % pactBopa NaOH, 2 xammm 1 % pactBopa cynbdara Meau
U BCE MEePEMENINBAIOT; COAEPKUMOE MTPOOUPKHU MprUoOpeTaeT (ProIeToBOE OKpaIlIUBaHUE.

Huneuopunoseas peaxyus (xapaxmepna 0151 GMUHOSPYNN 8 U-NOJONCEHUU, BXOO0SAUUX 8 COC-
cmas Oenkos, noaunenmuoos u c60600nvix amunokuciom). K 5 xamisam 1 % pactBopa HHCYIHHA
nob6asisitor 5 karens 0,5 % BoxHOTO pacTBOpa HUHTHApPUHA U KUMATAT 1-2 MuH. B mpobupke mo-
SBIISIETCS PO30BO-(DMOJIETOBOE OKPAIIIMBAHUE, a C TEYCHUEM BPEMEHH PacTBOpP CHUHEET.

Kcanmonpomeunosas peaxyus (Mynrvoepa) na apomamuueckue amunokuciomsl. B mpoOupky
HanuBaroT 5 kamenb 1 % pacTBopa WMHCYIMHA, 3aTeM JO0ABISIOT 3 Kallld KOHIICHTPUPOBAHHOM
a30THOM KHUCJIOTHI M OCTOPOKHO KHUIISITAT. B MpoOMpKe MOSIBIISIETCS] 0CAOK JKEJITOTO [[BETA.

Peaxyus na muposun (Munnona). B npobupky HanuBaroT 5 xkanens 1 % pacTBopa MHCY/IMHA,
I00aBISIOT 3 KAaIUTH peakTrBa MIIIOHA U OCTOPOKHO HarpeBaroT. B mpobupke MosBIseTcs 0cagok
TEMHO-KPAaCHOTO I[BETA.

Peaxyus na amunoxucnomul, codepocawue crabocsazanuyio cepy (®@ons). B mpodupky
HanuBaroT 5 kanenb 1 % pacTBopa MHCYNIMHA U JOOABIAIOT S5 Kamneib peakTuBa Do, HHTEHCUBHO
KHITATAT W JAI0T mocToATh 1-2 MuH. [Ipu 3TOM TOSBIsETCS YepHBIA WM OyphIi OCalloK Cyabhuaa
CBHHIIA.

Pe3yabrar:

FOpMOHbl MO03208020 ClI0SL HAONOYeyHUK08. B MO3TOBOM Cll0€ HaJAIIOYCYHUKOB N3 aMHUHOKUCIIO-
Thl THPO3UHA CUHTC3UPYIOTCA KATCXOJIaMHUHbBI, UMCIOIIUC ITUPOKATCXUHOBOC AP0 U aMHUHOT'PYIIITY.

PaGora 3. KauecTBeHHbIe peaknMU HA a/IPEHATHH.

Ilpunyun memooa. AnpenanvH o6JamaeT CIA0OMIETOYHOM PEaKIUeH, JEeTKO OKHUCIIAETCS Ha
BO3/IyXe ¢ 00pa3oBaHUEM aJ[PEHOXPOMA, BCIEACTBUE YETO PACTBOP OKPAIIMBAETCS B KPACHBIN LIBET.
[Ipu B3auMOAEHCTBUM C HUTPUTOM HaOIIOAAETCsl JKENTO-OpaH)KEBOE OKpalllMBaHUE, C JAUa30pEaKTH-

211



BOM — KPacHOE U C XJIOPHBIM KeJIe30M — 3eJIeHoe. Peakiys ¢ XJIOpHBIM KeJle30M XapakTepHa JUis
MTUPOKATEXWHOBOTO KOJIbIIA, BXOJSIIETO B MOJICKYJTY aJipeHAIMHA U HOpaJIpeHAIMHA. B KpacHBIif 1IBeT
KHUIKOCTh OKPAIIMBACTCS BCIECICTBUE 0OPa30BaHMS CIIOKHOTO COCIMHEHHSI THITa a30KPACUTETISL.

Xo00 padbomul

Peaxyus ¢ xnopuwvim orcenezom. B mpobupky HamuBaroT 10 kamenb pacTBOpa agpeHannHa
u 1o0aBisroT 1 karumo xstopHoro xene3a. [losBisercs 3ej1eH0e OKpalluBaHUE BCIICICTBHE MPUCYT-
CTBHMSI NHpPOKATeXHMHa B MoJjekyie aapenanuna. [loGasmstor 3 kammm 10 % pacrBopa NaOH
Y HaOJFOIAI0T M3MCHEHUE OKPAIIMBaHUS (Ha BUIITHEBO-KPACHOE).

Juaszopeaxyus. K 6 xarsim 0,5 % pactBopa cynb(paHmIOBOM KUCIOTH MPHOABISIOT 6 Karnemib
0,5 % pactBopa HuTpuTa HaTpus (cMech aua3opeakTuBa), 10 kamenb pacTBOpa aapeHAIMHA
u 3 xarum 10 % pactBopa NaOH. J)Kuakocts okpammBaeTcsi B KOpUYHEBBIH IIBET.

Pe3yabTar:

Padora 4. ®aroopecueHuys NPOAYKTOB OKMCIEHHUA a/iPeHATHHA.

Ilpunyun memooda. AnpeHanvt, OKUCISISICh KUCIIOPOJIOM BO3/yXa, MPH JOOABICHUU MIEIIOYN
naet (GIroopecuupyomue IpOayKTh.

Xo0 pavomwr. K 10 karusim Boas! npuiauBaroT 6 kanens 10 % pacrBopa NaOH u 6 xamens
pactBopa agpeHasinHa. [lomecTuB mpoOMpPKY mepell BKIIOUYEHHBIM (DI0OOPOCKONIOM, HAOIIOAAOT
3€JICHYIO (IIFOOPECIICHIINIO TPOAYKTOB OKUCIICHHS aJjpeHAINHA.

Pesyabrar:

T'opmonvl nonoswix dicenes. I[1omoBble TOPMOHBI CHHTE3UPYIOTCS B CEMEHHHKAX, STMYHUKAX,
TUTALIEHTE U Ha{OYCUHUKAX.

JXeHckue MmoyoBbIe TOPMOHBI — ICTPOTCHBI — MOXHO paccMaTpUBaTh Kak MPOWU3BOIHBIC
actpana (yrieBogopona ¢ 18 aromamu yriepona). OCHOBHBIMU TPHPOJHBIME 3CTPOTECHAMH SIBJIS-
FOTCS 3CTPAJNOI, 3CTPOH M TOPMOH KEJITOr0 Tejla — MPOTreCTEPOH.

MyXCKHe TOJIOBBIE TOPMOHBI — aHJIPOTEHBI — MOXKHO pacCMaTpUBaTh KaK NMPOW3BOIHEIC
anapocrtana (yriaeBonopoaa ¢ 19 aromamu yraepoaa). K MykckuM moJIOBBIM TOPMOHAM OTHOCSTCS
TECTOCTEPOH U aHIPOCTEPOH.

Padora 5. KauecTBeHHasi peakuus Ha GOJUIHKYJIMH.

Ilpunyun memooa. KauectBeHHast peakiysi Ha GOJUTMKYIUH (3CTPOH) MPOBOAMUTCS C KOHIEH-
TPUPOBAHHOW CEPHOMN KUCIOTOM U 00yclIoBI€Ha 00pa30BaHUEM PUPHOTO COEAUHEHUS COJIOMEHHO-
KEIITOTO IBETA C 3eJICHON (DIF0OPECICHITNEH.

X00 pabomuer. C MaciasiHBIM pacTBOPOM (DOJUIMKYJIMHA PEAKIMIO MPOBOJSAT MPU KOMHATHOU
temneparype. K 2 xamisiM mMacisHoro pactsopa (ommukyauHa npuinbaioT 30 Kaneib KOHLIEHTPH-
POBaHHOM CepHO KUCIOTHI. [locTeneHHO pa3BUBAETCS COIOMEHHO-KENTOE OKpaIlIiBaHHE.

Pesyabrar:

13380:71)1188

IMoanucs, mpenogaBarteJisi:
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3AHSTHE 23
BUOXUMMUA I'TOPMOHOB. TECT HA TOJIEPAHTHOCTD K I'VTIOKO3E

AKTYaJIbHOCTH TeMbI. MeXaHNU3M JICHCTBUS MHINBUIYAILHBIX TOPMOHOB HEOOXOIMMO 3HATH
HE TOJBKO YHJIOKPHHOJIOTY, HO U Bpady JitoO0# crnenmanu3anui. [ OpMOHBI HANIUTA IIHPOKOE MPH-
MEHEHHE B MeAMIMHE. J[MarHocTuka SHIOKPUHHOW MATOJOTMH HA OCHOBAHWU W3MEHEHHS OMOXWH-
MHUYECKUX MOKa3aresnel Merabosin3Ma, B YaCTHOCTH, TMAarHOCTUKA CaXxapHOro auadera ¢ MOMOIIBIO
METO/Ia HArPY3KH TIIFOKO30H IUPOKO MPUMEHSETCS B MEIUIIUHCKON TIPAKTHKE.

I_Ie.m, 3aHATUA- 3aKpCIUTh 3HAHUA O XUMHUYCCKOM CTPOCHHUU U MCXaHU3MaAX ﬂeﬁCTBHﬂ HHAN-
BUJYyQIbHBIX TOPMOHOB; 0CO0O€ BHHMMAaHHE YICIUTh SHIAOKPHHHOW MATOJOTHUHU ITOKEITYIOYHON
JKCJIC3BI, HAaYYUTBCA CTPOUTHL W HHTCPIIPECTUPOBATHL PE3YJIbTAThI IMOCTPOCHUSA PA3JIMYHBIX THUIIOB
TIIMKEMUYECKUX KPUBBIX.

TpebdoBaHus K HCXOHOMY YPOBHIO 3HaAHUIA. TpeOoBaHMs T€ Ke, UYTO U K MPEIbIIYIIEMY 3a-
HATHIO. JIOTIOTHUTEIPHO HY)KHO BCIIOMHHTB M3 Kypca OMOOPTaHUYECKOH XUMHUH O TOM, YTO TITFOKO-
3a (Onarogapst HAIMYUIO B €€ PopMyIie alberuAHON IPYIIBI) 00J1a1aeT PeAyUPYIOIUMU CBOMC-
TBaMu. Ha 3TOM OCHOBaHBI METOJIbI €€ ONPE/ICIICHHS B OMOJIOTHUECKUX KUKOCTSX.

3AJAHME 111 CAMOITIPOBEPKH UCXO/JHOI'O YPOBHS 3HAHUM

3aoanue 1. Kakoii u3 3TUX yrieBoJI0B AacT peakiuio Tpommepa?

A. Caxapo3a. I'. I'moko3a.
b. JlakTo3a. M. I'mukoreH.
B. ®pykro3a.

Hpa6uﬂbHOCWZb pPeweHUs npoeepvnie, conocmasus e2o ¢ omeemamu.

Bonpocs! 1151 06cyxneHus:

1. TopmoHBI afeHOrUNOGH3a: XMMUYECKOE CTPOCHHUE, TUITBI PELIENTOPOB B TKAHIX-MHUILIEHSX.
I'opMoH pocTa, KackaJHbI MEXaHU3M YCHJIEHUS TOPMOHAJBHOIO CHUTHaja, peanu3anus 3¢pdexra
3TOro TOPMOHA Ha YpOBHE TKaHei-MuiieHeil. Posb M30BITOYHON U HETOCTaTOYHON CEKpeLuH rop-
MOHa POCTa.

2. I'opMoHBI Heliporunodusa: XMMHYECKOe CTPOCHHUE, TUIl PeLleNTOpa B TKAHU-MUIIIEHH, Kac-
KaJIHBIA MEXaHW3M YCHWJIEHHsS TOPMOHAJIBHOTO CHUTHaja, peanu3anus d¢ddexra BazonpeccuHa Ha
ypOBHE TKaHel-muineHeil. HecaxapHslii auaber.

3. TupoKCHH W TPUHOATUPOHUH: XUMHUYECKOE CTPOCHHUE, TPEANIECTBEHHUK CHHTE3a, THpe-
orIo0yNIMH, THUIl peLenTopa B TKAHU-MMILIEHH, peanus3anus 3¢p¢dexra TUPEOUJHbIX NOPMOHOB Ha
ypoBHE KJeTKd. Ponb mepokcuaasbl u Aeiionassl B MeTabonu3Me ropMoHOB. [IposiBieHue rumo- u
TUIEP-TUPEOUIN3MA.

4. T'opMOHBI KOPBI HAAMOYEUHUKOB: XUMUYECKOE CTPOEHHUE, MPEIIIECTBEHHUK CUHTE3a, THII
pelienTopa B TKaHU-MHUIICHH, peanu3anus 3pdekra rIroKOKOPTUKOUI0B U MUHEPATOKOPTUKOHIOB
Ha ypoBHe kieTkd. Cunapom Kymnnra. «bpoH3oBast 0051€3HbY.

5. HCynmuH M TJIOKaroH: XUMHYECKOE CTPOEHHE, CHHTE3 HWHCYJIMHA, THUIBI PElernTOpOB
B TKaHSAX-MHIICHIX TSI TJIFOKaroHa U MHCYJIWHA, peanu3arus 3¢ ¢dekra TOpMOHOB MOKETYIOUHON
’&KeJe3pl Ha ypoBHE KieTok. Hapymenus merabonusma npu auadete. JIMarHoCTHUECKOE 3HAYCHUE
TIINKEMHYECKUX KPUBBIX.

JIMTEPATYPA JUIA ITIOAT'OTOBKHA

OcHosnasn
1. Buonoeuueckas xumus / B. K. Kyxra [u ap.]. Mocksa : bunom, Munck : Acap, 2008. C. 457-502.
2. Buonocuueckas xumus / A. 1. Taranosud [u ap.]. Musck : Boim. k., 2013. C. 295-315, 317-320.

3. KoHcnekT Jexuuii.

Jlononnumensvhasn
Cmpoes, E. A. Buonornueckas xumusi / E. A. CtpoeB. Mocksa : Beicriras mikosa, 1986. C. 370-412.
2. Mapwann, B. Knuanyeckast ouoxumus / B. Mapmamnn. Cankt-IletepOypr, 2002. 380 c.
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3. Pyrosoocmeo 10 KnuHudeckoi supokpunoiorun / mox pea. H. T. Crapkosoii. Cankr-ITetepOypr,
1996. C. 15-486.

4. Brook, Ch. G. D. Essential Endocrinology / Ch. G. D. Brook, N. J. Marshall. Blackwell Science
(Oxford). 2001. P. 1-164.

3ATAHUS 1JISI CAMOCTOSITEJIBHOM PABOTHI

3aoanue 1. O6parnte BHUMaHUE HA TO, YTO MOJMYPHSI OTMEYACTCSI HE TOJBKO TPH CaXapHOM
muabere (Diabetus mellitus), Ho u npu HecaxapHom auabere (Diabetus insipidus), a Tarxoke mpu moyey-
HOM Jtabere (TIpH MOPAKESHUH MOYEK). Pa3mMuuTh NPHUYMHY NMOJIMYPHUU TIOMOTACT ONPEICIICHUE YIIeITb-
HOT'O Beca MOYM W JaHHBIC OMPENIeNICHNs ypOBHS rimkemun. He 3a0biBaiiTe, 4To 4acTo MuabeT HOCUT
CKPBITBI XapaKTep U BhISIBUTH 3200JI€BaHNE MOYKHO Ha OCHOBAHUH PE3yJIbTATOB HAIPY3KHU TITFOKO30H.

1.1. [Tpu oGcnenoBaHuM OOTBLHOTO HA TOJIEPAHTHOCTH K TIFOKO3€ OIMpPENEICH HATOIIaK Ypo-
BEHb TJIFOKO3bI B KpoBH 7,0 MMOJIB/JT, 4yepe3 2 yaca mocie Harpy3ku riroko3on — 10 mmons/m. st
KaKOT0 HApYIICHUS PEryJISIUK YTIIEBOJIHOTO 0OMEHa XapaKTEePHBI ATH MMOKA3aTeIH?

A. CaxapHblii 1uaber.

b. CkpeorTas popma caxapHoro auadera.

B. I'nnepuncynnausm.

I'. bone3ns ApncoHa.

J. Muxkcenema.

1.2. B kIMHUKY MOCTYIHI peOCHOK C jkalo0aMu Ha YCHIICHHYIO KaXK]y, 4acTO€ MOYCHCITYC-
kanue. KnmmHuyeckuit aHaian3 KpoBU M OOLIHI aHAIW3 MOYM MATOJIOTMYECKUX KOMIIOHEHTOB HE 00-
HapyXwid. YTo MOKHO IPUMEHUTH AJIs JIeueHus: peoeHka?

A. Bazomnpeccun.

b. OxcutoruH.

B. AnsgoctepoH.

I'. Tupeonnus.

. KopTukoctepoH.

1.3. B 9HIOKpHHOJIOTHYECKOE OT/ACIICHNE TIOCTYIIIIA OOJIbHAS C JKajJo0aMu Ha KXy, 9acTOe
MOYEHCITYCKaHUE, BBIPAJKEHHYIO CYXOCThb KOXHBIX IOKpOBOB. [Ipn aHamms3e MO4M KadyeCTBEHHOU
MATOJIOTUU HE BBISBICHO, TNIOTHOCTH Moun 1,009. [yt kakoro HapyIeHusi TOPMOHAIBHOM perysis-
LIUU 3TO XapaKTEPHO?

A. Hecaxapublii 1ua0er.

b. Crepounuslii quaber.

B. Uncynspublii auader.

I'. TupeoToKCUKO3.

. Mukcenema.

1.4. TTpn nabGopatopHOM aHa/K3€ Y OOJBHOTO BBHISBICH THIEPIIIMKEMHUYECKUNA THUT TITUKEMHU-
yeckoi kpuBoi. [Ipu kakom 3a0607€BaHUM, TOMHUMO CaXapHOTO AUa0eTa, 3TO MOKET OBITH?

A. Tupeorokcukose.

b. bone3uu Apmnncona.

B. Nucynunome.

I'. Hecaxapuom nuabere.

. T'unotupeose.

1.5. B knuHAYECcKo# 1abopaTopun MpH aHAIM3€ MOYH B OJTHOM M3 MPOO OMPEAeTIN HU3KHUMA
yIenbHbll Bec. Kakne n3aMeHeHns JOKHBI COITYTCTBOBATh ATOMY IOKA3aTeIN0?

A. Kpeatunypus.

b. I'moxo3ypus.

B. Keronypus.

I'. IIporennypus.

. Honuypwus.
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1.6. YV GonbHOTO NpH aHATU3€ MOYM OIpPENESNININ HU3KUN Y/AEIbHBIN BeC. YPOBEHb KaKoro
TOPMOHA B KPOBH HYXHO OIPENEINUTh y OOJIBHOTO [UIs yTOUHEHUs HapyIIeHUs?

A. NHcynuHa.

b. Bazonpeccuna.

B. Koprusomna.

I'. Anppoctepona.

J1. TupeokanbUTOHMHA.

1.7. TIpu npodocMOTpe y JKEHIIIMHBI BbISIBIIEHA CKpbITas (hopma nuadera. JlabopaTtopHbie aHAH-
3bl MMO3BOJIMJIA Bpauy Ha3HAUUTh JUETOTEPAIMIO CO CHHYKEHHBIM KOJIMYECTBOM YIJICBOJIOB U YBEJIMYE-
HUE JTUIOTPONHBIX BemiecTB. Kakoit 0cHOBHOM MeTabomueckuii 3h(HeKT JOCTUraeTcst TaKon TUeTOn?

A. TloBblIlLIEHHE UCTIOIB30BAHUS TIIFOKO3bI HA CUHTE3 )KUPA B )KUPOBOM TKAHMU.

b. CHmxeHue OKUCIeHUS )KUPHBIX KUCIIOT B MIEUEHHU.

B. [ToBbIlIeHUE HCTIOTB30BAHMSI TITFOKO3bI HA CHHTE3 JKHPa B TICUCHHU.

I'. YBenuuenue cunte3a GochonunuaoB ¥ yMEHBIICHHUE OTIOKEHUS HEUTPaIbHOIO KHUpa
B IICUYCHH.

J1. CHmkenue cuHTe3a GocdoInuIuIoB.

3aoanue 2. IHCynVH W TIIOKAaroH — aHTArOHUCTHI. BCIOMHUTE MEXaHM3M JEHUCTBUS ITHX
TOPMOHOB Ha YTJI€BOJHBIN U JUMUIHBINA OOMEHBI.

2.1. [TaumenT nipu sedeHuu rojofanuem morepsut 10 kr Beca. AKTHBaNIMs KaKOTO TOPMOHA
IIpUBEJa K YBEJIMYEHUIO CKOPOCTH KaTaboIu3Ma KUPOB NP roJI0JaHUN?

A. NHcynuHa.

b. ComarocraruHa.

B. I'mokarona.

I'. Anppoctepona.

J1. OkcurornHa.

2.2. bonpHOMY caxapHbBIM AMA0ETOM C OTPUIATENBHBIM a30TUCTHIM OaTaHCOM Ha3HAYMIU
WHBEKIMHU MHCYNIHHA. Ha Kakoil mporecc moaencTByeT HHCYJIMH ISl BOCCTAHOBJIEHUSI a30TUCTOIO
paBHOBECHS?

A. VIHrubupoBaHue TiOKOHEOTreHe3a.

b. urubupoBanue rivkonmsa.

B. VBennuenne npoHHUIIaeMocTH Ki1eTok ast Ca®',

I'. AktuBanuio riaukoreHGocPopuiassl.

. AxtuBanuto nporenHdocdaras

2.3. B xinuHuKy noctynui OonbHON 0e3 co3HaHus. B BblbIXaeMOM BO3ayXe ObLI 3amax are-
TOHA, YIPYroCTh TKaHeW CHMkeHa (oOe3BokuBaHue). Kakoil Omoxumuueckuii aHamus OyAeT BIH-
CBIBAaThCSI B KIIMHUUYECKYIO KapTHUHY 3a00J1eBaHU?

A. T'uneprammarioOyinHeMusl.

b. Cumxenue conepxkanust NHz — CO — NH2 B kpoBu.

B. Hamnuue 8 moue CHz — CH (OH) — CH2 — COOH.

I'. CHmXeHue yieabHOro Beca MOYH.

J1. CHrKeHne coiepaHns aMMHOKHUCIIOT B KPOBH.

2.4. BnonHe 6naromony4Hblii HOBOPOXICHHBIN, OCTaBIEHHBIM 0€3 KOPMJICHHS Ha JITUTEINb-
HBIM nepuoa, ymep. AHanu3 B3STOro OMOICUEl TKAHEBOrO MaTepHalla BhISIBHII OTCYTCTBUE B Ieye-
HU QochoeHonmupyBaTkapooKcukrnHa3bl. Kakoil ropMOH HHIyIUpPYET CUHTE3 3Toro (hepmeHTa?

A. I'mroKaroH.

b. Tupoxkcus.

B. Nucynun.

I'. Koptuzou.

. AnpaocTepoH.
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2.5. [ToapocTKy, ATUTENBHO CTPAJAIONIEMY THITOTJIMKEMHEH, BBEIIU TIIIOKArOH M HE MOTYYIUITN
OTBETHOW peakiuu Ha TOpMOH. MccienmoBaHwe TKaHHM TICUCHH, B3ATOW TPU OHOIICUH, BBISBHIIO
nedext dpepmenta. HazoBute 3ToT hepmeHT:

A. I'moxo30-6-ocharneruaporenasa.

b. I'excokunasa.

B. ®ocdorekconzomepasa.

I'. ®ocdormokomyrasa.

J. T'moko30-6-docdarasa.

2.6. Y pebeHka 2-ro rojia >Ku3HHU, CTPAJAIONIETO MBIIIEYHON CI1a00CThI0, OOHAPYKHUIIN yBEIIH-
YEHHYIO [€YeHb U HU3KUU ypOBEHb TIIIOKO3bI B KpOBU HaTouiak. [locie BBeAeHMs TIIOKaroHa ru-
MePriIKeMusl He BO3HUKaeT. McciieoBanre TKaHU TICUYEHU, B3SITON MTpH OMOTICHH, BBISIBUJIO e(EKT
dbepmenTa. HazoBute 3TOT hepMeEHT:

A. a-AmMunasa.

b. Jlaktatnernaporenasa.

B. I'mukorendochopunasa.

I'. I'excoxunasa.

J1. ®pykTrokunHasa.

3aoanue 3. BcnoMHUTE MEXaHU3M JIEMCTBUS TOPMOHOB KOPBI HA/IIOYEUHUKOB.

3.1. leBymika oOpaTuiach K Bpady C jKajlo0aMH Ha PEe3KYI0 MBIIIEYHYIO cIab0CTh, TOJIOBO-
KpYyXXEHHE, YCWJIEHUE MUIMEHTAlUM KOXH, IOTEPI0 Beca, CYXOCTb KOXH, MOBBILICHHBIA IHYpE3.
[Ipu oOcnenoBaHMM YCTAaHOBWIIM CHH)KEHHOE apTepHAIbHOE JABJICHUE, KOHIIEHTPAIHMS TIFOKO3BI
kpoBH 3,0 MMOJIB/J, OBBIILIEHHOE BBIACICHUE HATpus ¢ Mouyoid. Ha3HaueHue Kakoro npemnapara
MOJKET YJIYyUUIUTh COCTOSHUE OOJIBbHON?

A. UucynuHa.

b. I'mokarosna.

B. Tupoxkcuna.

I'. Anspocrepona.

J. ITutyutpuHa (BBITSKKA U3 3aHEH 10 runogpusa).

3.2. BonpHOI oOpaTwics ¢ )ajmobamMu Ha OOIIYI0 YTOMIISIEMOCTh, TOJOBHYIO 00Jb, 0OJb
B CIIMHE M KOHEYHOCTSX, UCXYAaHNE KOHEYHOCTEH U yBEIMYEHHE JKUPOBBIX OTJIOKEHHUH B 00JacTu
CTIMHBI U IIIeH, TIOCTOSHHYIO kaxny. [Ipu ocmoTpe Bpad 3amomo3pui cuaapoM Mnenko—Kymmara.
M3MeHeHMe ypoBHS KaKOro rOpMOHa B KPOBH MOATBEPKIAET MPEANONI0KEHUE Bpaya?

A. TupokcuHa.

b. Koprusona.

B. Ansgocrepona.

I'. IIporecrepona.

3aoanue 4. I1pu 3a0051eBaHNN caxapHbIM JAMA0ETOM HApyIIAeTCs YCBOEHUE TIFOKO3bI TKaHs-
MU U yCHJIMBaeTcCs pacnal aunuaoB. B pesynsrare nedguuurta YK Hapymaercs ¢GyHKIIMOHUpOBa-
Hue L{TK u u36s1Tok Monekyn anetmii-KoA Hucmonp3yeTcs Ha CHHTE3 KEeTOHOBBIX TeEl.

B ximHuKY noctaBieHa OofibHasi ¢ caxapHbIM TUa0eTOM B MIPEKOMATO3HOM COCTOSIHUU KETO-
aIMI0TUYECKOI0 TUIA. YBEIMUEHUE COJepKaHUsl KaKoro MeTabouTa K 3TOMY MpUBEo?

A. Manonara.

b. Oxkcanoarnerara.

B. a-Kerornyrapara.

I'. Aueroanerara.

J. Acnaprara.

HpaeuﬂbHocmb pemeHuL? npoeepbnie, cConocmasue ux ¢ omeemamul.
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ITPOBEPBTE CBOM 3HAHUSI (CAMOKOHTPOJIb YCBOEHUS TEMBI)

3adanue 1. Mono10#1 MalMEeHT, CTPAIAIOIINN WHCYJIMH3aBUCUMBIM AUA0ETOM, COOII0IaT pe-
KoOMeHJanuu Bpada. bonpHOM Xopomo cedst ayBcTBOBaL. OHAKO MPHU OMPEACTICHUN YPOBHS TIIIO-
KO3bI B KPOBH Y HEro Obl1a 0OHapysKeHa BeIpakeHHas runeprimkeMus (15 mmoss/im). Coaepxanne
TIIMKO3WIMPOBaHHOTO (rMKupoBaHHOT0) remoriioouna HbA . cocraBuio 5,0 %. Hackonbko kKoM-
MIEHCUPOBaHO 3aboeBanue?

Kommenmapuii. HecMOTpst Ha BBICOKHMI YPOBEHb TUIOKO3bI cojepxkanue HbA. y 6oibpHOTrO
OBLIIO HOPMAJIBHBIM, T. €. 32 MPOILE/IINE HECKOJIBKO HEelb JeueHue auadeTta Obuio 3pPeKTUBHBIM.
Hanwuue runeprivkeMun, Kak yIaaoch BBISICHUTH MPH OoJiee MoApoOHOM aHaAMHE3e, OOBSICHSIIOCH
OOMJIBHBIM 3aCTOJIEM HaKaHYyHE.

3aoanue 2. Ilpn ananmse Moun y O0OIBHOTO OOHApYXEeHA BhIpaKEHHAs TIIOKO3ypusi. Berom-
HHUTE, YeMYy PaBEH IMOYCYHBIH MOPOT JUIS TIIOKO3bl. YKAKHUTE YPOBEHb TIIMKEMHH, P KOTOPOM
TJII0K03a OY/IET 9KCKPETUPOBATHCS B MOYY:

A. 6 MMoITB/TI.

b. 10 mmonb/m.

B. 15 mmonb/m.

I'. 40 mMoutb/1.

3aoanue 3. BriGepute nMpuyHHy, MO KOTOPOU TIIIOKO3YpHUS MOXKET OTMEYaThCsl Y OOJIBHOTO
C HOPMOTJIUKEMHUEM:

A. Ctpecc.

b. l'onon.

B. 3a0oneBanus mouex.

I'. TupeoToKCuKO3.

OTBeThI K pelIeHUI0 3a1aHuil

/Jlna camonpogepku ucxo0no2o ypo6éHsa 3HAHUIL.

1—B,T.

Jlna camocmoamenwvhou pabomot.
11—A;12—A;13—A;14—A;15—1;16—5b;1.7—T.
21—B;22—A;23—B;24—T1,25—]1;2.6 —B.
31—1,32—B5. 41—T.

JIABOPATOPHASI PABOTA (60 MUHYT)

H3y4yenne yrieBogHOro o0MeHa MeTO0M HATPY3KH IIIOKO030ii.

JInsi AMarHOCTHKKM caxapHOro nuadeTa M HEKOTOPBIX MATOJOTHYECKUX COCTOSIHHMN (HemocTa-
TOYHOCTh (PYHKIIUH MMEYEHH M TMOYEK, HEKOTOPbIC dHIOKPHUHHBIC 3a00JieBaHMsI, HOBOOOPa30BaHHMSI
MO3Ta, MOJKEITYJOYHOM KeJIe3bl U HAaIOYCUYHUKOB, TUITIOBUTAMUHO3 B1, HEKOTOpBIC HACIICICTBCH-
HBbIe a)epPMEHTO3bI) BYKHO UMETh TPEACTABICHNE O COCTOSHUHU YTIIEBOJHOTO OOMeHa y OONBHBIX,
OJTHUM M3 IOKa3aTeJeil KOTOPOTO SIBJISIETCS YPOBEHb TJIFOKO3bI B KPOBU. B HOpME KOHIICHTpAus
TITFOKO3BI B KPOBH B3POCIIOTO YesioBeka coctapiisier 3,9—-6,1 MMoab/J1.

[lepopanbHbIif TECT Ha TOJCPAHTHOCTD K TJIFOKO3€ (HAarpy3Kka TJIFOK030ii) MO3BOJISET BBIIBUTH
MATOJIOTHIO B TE€X CIIydYasx, KOTJa MCCIETOBAaHUE COICPIKaHUs TIIFOKO3bl B KPOBH HATOIIAK HE TM03-
BOJISICT BBISIBUTH HAPYIICHUs OOMEHA BEIIICCTB.

Tlokaszanus 01 nposedenus mecma Ha MOIEPAHMHOCb K 2TIIOKO3€.

— HeonHo3HauHbIe pe3yNbTaThl OJJHOKPATHBIX aHAJIM30B KPOBH HATOIIIAK.

— I'mroko3ypus: MaHKpeaTHdeckas M BHEMAHKpeaTwdeckas (TepBas CBs3aHa C HEJIOCTATKOM
CEKpEIUU WM HEJIOCTATOYHOCTHIO CAMOTO MHCYJIMHA; BHEMAHKpEAaTHUECKas TIIFOKO3YpHUs pPa3BHBa-
€TCs IIPU NOPAKEHNHU JPYTMX OPraHOB BHyTpeHHen cekpenuu, LIHC, npu smonmonansHOM cTpecce,
3a00JIeBaHUSAX TIOYCK, TICUECHU, H30BITKE YIIIEBOJIOB B IUETE, MPU OCPEMEHHOCTH).
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— KnuHnueckre mpu3Hakyd CaXxapHOTO JUadeTa WU €ro OCIOXKHEHUH MpU HOPMATbHOW KOH-
LIEHTPAIIMH TJIFOKO3bl KPOBU HATOINAK (CKPBIThIE (GOpMBI 1rabeTa).

Ilposedenue nazpy3ku. YTpoMm HATOIIAK Y OOJBHOTO OEpyT KPOBb M3 Majiblia JIJIs ONpenee-
HUS COEp X aHUs TIIIOKO3bI, 1ocie yero emy jaarT Beimuth 200 M1 pacTBOpa IiIrOKO3bI (M3 pacyera
1 r rmroko3bl Ha 1 KT Macchl Tenna) B Te4eHne S5 MuH. 3areM dyepes Kaxpie 30 MUH y OOJIBHOTO CHO-
Ba OepyT KpoBb U3 nayblia (B npeaenax 2,53 4), ¥ pe3yabTaThl ONPEACICHUS COCPKAHUS TIIFOKO-
3Bl B ATHX MPO0aX MCHOIB3YIOT IS MOCTPOCHHS TITMKEMUYECKUX KPUBBIX, OTKJIAJ(bIBAsl HA BEPTH-
KaJIbHOM OCH 3HAUY€HHE KOHILIEHTPAIMU TIIOKO3bl B KaX/10H 1pode, a Ha TOPU30HTAIBHON — BpeMs
(MHHYTBI WM Yachl).

Xo0 pabomour. B nipobax st ananuza Ne 1-6 onpenenure couepkaHue riroko3sl (cm. MH-
CTPYKIHMIO K MpakTudeckomy 3aHsaTHio Ne 11 «Omnpenenenue riaroKo3bl B KPOBU (PepMEHTATUBHBIM
MeToaom»). B 1-i npobupke — ChIBOPOTKA KPOBH, B3ATOH HATOIIAK, BO 2—6-i IpoOUpKax — B3s-
TOU yepe3 Kaxzaple 30 MUHYT NOCJIEe HArpy3KHU IUIFOK030i. Ha oCHOBaHMM MOTy4eHHBIX JaHHBIX T10-
cTpoiiTe kpuByto. [Ipoananu3upyiite rMKeMHYECKYIO KPUBYIO, 3aITUIINUTE BHIBOJIBI.

B nopme miocne Harpy3ku KOHIIEHTpAIHMs TIIFOKO3bI B KPOBU BO3PACTaeT B TEYCHUE MEPBOTO
yaca Ha 50-80 %, yepe3 2 yaca ee ypoBeHb CHIKaeTCs (4acTO HIKE UCXOIHOr0), a uepe3 2,5-3 va-
ca OH BO3BpallaeTcs K UCXoAHOMY. B ciydasx Hapymenus tonepantHoctu K riokose (HTT) 3na-
gutensHoe (10 10,0 MMOIIB/ JT) MOBBIIIEHUE KOHIICHTPAILIMHU TIIFOKO3BI MOCIIE HATPY3KH COXPaHsIEeTCs
Oouee 3 4.

['mukemMuyeckre KpUBbIE y IETEl UMEIOT TaKOM e XapaKTep, UTO U 'y B3POCIbIX, C TEM JIUIIb
OTJIMYUEM, YTO IMOBBIIICHNE KOHLIEHTPAIIMH caxapa B KPOBHU Y JIeTEi MEHbIIIee.

Ha pucynke — rimMkemMuueckue KpHUBBIC NMPU OJHOKPATHOW Harpy3ke TIIOKO30H B HOpME
Y TIPH HEKOTOPBIX MATOJIOTHYECKUX COCTOSHHSIX.

=—— HOpMa —= :nuaber
et TUIIEPTUPCO3 = > MHKCeIeMa
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Bpems, mun

Knunuko-ouaznocmuueckoe 3nauenue oyenKu 2iuKemMudeckux Kpugvix. Y 001bHbIX ¢ pas-
HbIMU popmamu ouabema HAPACTAHNE ININKEMUYECKON KPUBOW MPOUCXOAUT MEJUIEHHEE, 10CTUTas
yepe3 60—150 MuH 3HauUMTENHHON BenW4HMHBI (Oojee yeM B 1,8 pasza mpeBbllIasi UCXOJHOE 3HAYe-
Hue), B OOJIBIIMHCTBE CIy4aeB OTMeuaeTcs Ioko3ypus. Uem Tsokenee 3a0osieBaHUe, TEM TO3XKE
JOCTUTAETCd MAaKCHUMYM TJIMKEMUU M TeM OH Bbllle. [loHMkeHne KpuBOi IPOUCXOAUT OUYEHb ME-
JICHHO, Yalle OHO pacTsaruBaercs Ha 3—4 4.

3abonesanusm wumosuoHoll dicenes3vl, CBI3aHHBIM C €€ TUNepQYHKIUENH, CBOMCTBEHHBI IIIH-
KEMUYeCKHEe KpUBbIe ¢ Oosiee OBICTPBIM, YEM B HOpPME, IIOJJbEMOM, YTO, BO3MOKHO, BBI3BaHO OoJiee
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WHTEHCUBHBIM OOMEHOM BEIIECTB U BO30YKICHHEM CHMITATUYECKOTO OT/eNia BEreTaTUBHON HEpB-
HOM CUCTEMBI.

it GONBHBIX C adeHomol ocmpogkos Jlaneepeanca, sunomupeo3om (Muxkcedemot), bones-
Hbl0 AOOucoHa XapakTepeH HU3KUM MCXOJHBIM ypOBEHb KPUBOHM, HU3Kas €€ BEPIIMHA U BBICOKHI
nocTraukeMudeckuii koaduuument. [Ipr HEKOTOPBIX TSHKENBIX 3a00JeBaHMAX (dHLE(DANIUT U Ap.)
TJII0K03a MOXKET MOSBIISITHCS B MOYE B PE3YNIbTaTe PEHAIBHOM IITIOKO3YpHUH.

Kputepun BO3 1151 mnocTaHOBKHM THArH03a «caxapHblid nuader» u HTT

JAmnarno3 Bpemsi B3siTUsI KPOBU BeHo3Hasi HeJibHasi KPOBb, MMOJIb/JI
Caxapnsrnii quader | Haromrax >6,7
2 4 rocie Harpy3KH TIIFOK030H >10,0
HTT Haromax <6,7
2 4 1I0CJIe HArpy3KH TIFOKO30M 6,7-10,0

Omvun | 30 Mmun | 60 vun | 90 mun | 120 mun | 150 mun

Hauuent 1 | Eon.
C r1roK03bI (MMOJIB/JT)
INamuent 2 | Eon.
C r1r0K03bI (MMOJIB/JT)

12

10 4

KoHLIeHTPalH A MNTHOKO3B], MMONL/J

0 30 60 90 120 150

Epems, MUH

BriBoOa:

IHoanuces npenogaBareis:
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BUOXUMMS ITIEYEHU. UHTETPALIUSA METABOJIN3MA

3AHSATHE 24
BUOXUMMUA NEYEHU. UCCJIEJOBAHUE KOJUIOWJHOM YCTOMUYNBOCTH
BEJIKOB U OITPEJEJTEHUE COAEPKAHUA OBIIEI'O BUJIMPYBUHA
B CBIBOPOTKE KPOBH

AKTYaJIbHOCTBH TeMbl. lleyeHbp Urpaer LHEHTPAIbHYIO POJIb B MPOMEKYTOYHOM OOMEHE Be-
miectB. Oco6eHHOCTH (hepMEHTATUBHOTIO armapara MeYeHu U ee aHaTOMUYECKHUX CBsI3eH ¢ JpyruMu
OpraHamH JJal0T BO3MOKHOCTb II€YEHU y4acTBOBATh B PEryJISILUHU MPAKTUUYECKU BCEX BUIOB OOMEHa
BEUIECTB U MOJACPKHUBATh IMOCTOSHCTBO KOHIEHTPALMW B KPOBHM MHOTHMX >KM3HEHHO Ba)KHBIX
COCIMHECHUM.

[leyenp — OounblIasi «IPOMEKYTOUYHASI CTAHLUS» MEXKIY MOPTAIBHBIM U OOLIUM Kpyramu
KpoBooOparmieHus: opranu3ma. Kak mpaBuiio, Bce BEIIECTBa, BCACHIBAIONINECS U3 KUIIEYHUKA, MTPO-
XOJAT uepe3 nedeHb. OyHKIUU NeYeHU 00YCIIOBIMBAIOT €€ CBOCOOPa3HbIi «OMOXUMHUYECKUN allb-
TPYU3M»: MHOTHE ITPOUCXOJIALINE B HEM MpoliecChl 00ECIIEUNBAOT CUHTE3 Pa3/INYHbIX BEIIECTB IS
JPYTUX OPTraHoB, @ TAK)KE HA 3aIIUTY 3TUX OPraHOB OT 00pa3yrOIIMXCS B HUX (MM MOCTYHAOIIMX
W3BHE) TOKCUYECKUX COCTUHEHUM.

B cocraB oprana Bxomsr kietku Kymdepa, npuaumaronue ygactue B ¢aromurose. [ledeHb
BBIICTISICT Kelldb, HEOOXOJUMYIO JJIsl TepeBapUBaHUs KHUpPA. 3HAUUTEIbHYIO POJIb UTPAET MEeUeHb
B [IpOLIECCaX CBEPTBHIBAHUU KPOBH, T. K. CUHTE3UPYET OEIKU-KOMIIOHEHThl CBEpPTHIBAIOIIECH U aH-
THUCBEPTHIBAIOIIEH CHCTEM KPOBH.

B nedenu nenoHupyroTcs Kene3o, Meib U BUTaMUH Bi2, HE0OXOAMMBIE ISl 3pUTPONOI3A.
[IponomkuTenbHOCTh KU3HU 3pUTpouuToB coctaBisier 110—120 aneit. Ilocne 3Toro onu paspy-
IAI0TCA ¢ OCBOOOXKIEHUEM TeMorio0rnHa. B nedenu, cene3eHke, KOCTHOM MO3T€ TeéMOTrJI00MH pac-
najaetcst ¢ oOpasoBanueM ounupyOuHa. JlanbHeimas cyap0a KeaTyHbIX TUTMEHTOB (OUIpyOuHa)
CBSI3aHA C UX METa0O0JIM3MOM B NIEUYEHU U B KHUIlIeUHHKE. OnpeieneHne B KIMHUKE coaepKaHUs 00-
mero OmnMpyouHa, ero Gppakuuii U NPOJYKTOB UX AETpajallid UMeeT BaKHOe 3HaueHue B audpde-
PEHLMATIBHON TUATHOCTUKE KENTYX PA3IMYHON ITHOJIOTHH.

Craenyer OTMETUTh 3HAYUTENBbHYIO BapHa0eIbHOCTh XUMHUYECKOTO COCTaBa MEYEHH, KOTOPBIN
3aBHCHUT OT XapaKkTepa MUTaHus, COCTOSTHUS oOMeHa BemiecTB. OCOOEHHO CYIIECTBEHHbIE U3MEHE-
HUS B COOTHOLIEHMU OTIENIbHBIX KOMIIOHEHTOB HAOMIOAIOTCSA MPU TOJOAAHUU M MATOJIOTMYECKUX
nporeccax, HapuMep, )KUPOBOl HHPUIBTPALUK IEYEHHU, TTIMKOT€HO3aX U JIp.

B cBs13u ¢ BBIIENU3II0KEHHBIM NTOHATHA HEOOXOMMOCTD IPAaBUIIBHOM OLIEHKH (YHKIIMOHAIb-
HOTO COCTOSIHUS NMEYEHU C MCIOJIb30BAaHUEM PA3IUYHBIX OMOXMMHYECKHX TECTOB, MO3BOJISIOLINX
YCTaHOBUTH (akT 3a00JIeBaHUS U OTCIIEKHUBATh €ro TEUCHHUE.

Lenab 3aHATHSA: HAaydUTbCS MPUMEHSTh 3HAHHMS O TOMEOCTATHYECKONW M HMHTErpUpyoLIei
pOJM NeUYeHH B OOMEHE YIJIEBOJIOB, JIMMUAOB U aMHUHOKHUCIIOT JJIsi OOBSCHEHNS MEXaHU3MOB Hapy-
IeHU oOMeHa BellecTB IMpH OOJIE3HSAX MEUEHU U KEITUHBIX MyTeH; yMEeTh MCIOJb30BaTh 3HAHMS
O MTSAX MpEeBpalleHHs] B IEUeHN KCEHOOWOTHUKOB JUIsl MOHUMAaHUs OMOXMMUYECKUX aCIEKTOB (hap-
MaKOJIOTHH U TOKCUKOJIOTHH.

TpeGoBanuss K MCXOAHOMY YPOBHIO 3HAHMIii. /[/11 MOJIHOrO yCBOEHHUS T€Mbl HEOOXOIUMO
MTOBTOPUTH H3!

" aHamMoMuuU, 2UCMONO02UU, PUSUOTIO2UU:

—0COOEHHOCTH CTPOEHUSI 1 MUKPOCTPYKTYpHI IT€YESHH;
—aHaTOMO-()M3HUOJIOTUYECKHE B3aUMOOTHOIIEHUS MEXKY MEUYEHbIO, KETYA0YHO-KUIIIEYHBIM
TPAaKTOM U BOPOTHOM BEHOMU;

" OUOOP2AHUYECKOU XUMUU.

—OCHOBHBIE PpEaKIMHU BBEICHUS (YHKIHOHAIBHBIX TPYHI B MOJEKYJIbl XHUMHYECKHX
BEIIIECTB C LENbIO MOBBIIICHUS UX THAPOPHUIBHBIX CBOMCTB;
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" OUONIO2UYECKOU XUMUU:
— MeTaboINYeCKUe IIyTH obMeHa YrJI€BOAOB, JIMIINAOB 1 OEJIKOB.

3ATAHUS NI CAMOITPOBEPKH UCXOJHOI'O YPOBHSA 3HAHUM

3aoanue 1. llpu n3ydeHnH MUKpOIIpenapara IMeYeHH CTYACHTaM JaHO 3aJlaHhe 3apHCOBaTh
CTPYKTYPHYIO MOP(OJIOTUYECKYIO SIMHUITY TEYCHH — AIUHYC.

1.1. Vkaxute GYHKIHUIO, KOTOPYIO BBITOJHSIOT 3JIEMEHTHI 3TOW MOP(OJIOTHYSCKON eIHHU-
el — kietku Kymndepa:

A. CuHTeTHUECKAas.

b. BeigenurenbHas.

B. OGe3BpexuBaromas.

1.2. Kakyto posib urpaer npoctpanctso uce?

A. YdacTByeT B TPaHCIOPTE BEIIECTB MEXIY KPOBBIO CHHYCOMJOB M IIApEHXUMAaTO3HBIMU
KJIETKaMH.

b. SIBngercs nero xemuu.

B. YuacTByeT B TpaHCIIOpPTE BELIECTB MEXAY apTEPUOIaMU, BEHYJIAMU U LICHTPAJIbHON BEHOM.

3aoanue 2. MeTogoM «MEYEHBIX aTOMOBY» Oblia 3aUKCHPOBAaHA SHTEpOrenaTuyeckas up-
KYJISALMS JKEITYHbIX KUCIOT. 110 KakuM KpOBEHOCHBIM COCyAaM MPOUCXOIUT BO3BPAT KETYHBIX KHUC-
JIOT U3 KUILIEYHUKA K TeaTOUUTaM B MIPOLIECCE 3TOM HUPKYJIALNU?

A. Ilo ueHTpaIbHOI BEHE MEUYCHH.

b. 1o BOpOTHOIi BEeHE MEUEHH.

B. Ilo HMXHeEM MOS0 BEHE MEYECHMU.

I'. ITo neyeHo4HOM apTepum.

3aoanue 3. Ha 1abopaTOpHOM IPAaKTHUKyM€ CTYJEHTHI IOJYYMIH 3a/laHi€ CPAaBHUTH PACTBO-
PUMOCTh PA3JIMYHBIX BellecTB B Bojie. CpaBHUB pe3ysIbTaThl UCCIEIOBAHUSA, CTYICHTHl YOEIUINCH,
9TO BBEJCHHE HEKOTOPHIX (PYHKIIMOHAIBHBIX TPYII MOBBIIIAET THAPOPUIEHOCT MOJIEKYJI OpTaHy-
YECKUX COECIMHEHUM.

3.1. Kakue ¢yHKIMOHAIBHBIE TPYNIBI MOTYT OOECTIEUUTh TUAPO(PHIBHBIE CBOHCTBA STHX
MOJIEKYH?

A. M3onponuibHBIE.

b. lucynsdunneie.

B. I'mapokcuiibHbIE.

I'. KapOokcuibHble.

3.2. Ha3oBHTe XUMHUYECKUE PEAKIINHU, B PE3YJIbTAaTe KOTOPHIX B MOJIEKYJIBI OPTaHUYECKUX CO-
€IMHEHUH MOTYT ObITh BBEJICHbI YKa3aHHBIE BbIIE (DYHKIIMOHAIbHBIE TPYIIIIHL:

A. I'upokcunupoBaHHue.

b. KapGokcunupoBanue.

B. JlezamuHupoBaHue.

I'. HurpoBanue.

HpCIGMJleOCmb pemeﬂuﬁ npoeeponie, conocmasue ux ¢ omeemdamul.

Bonpocsl 1151 00CyKIeHUA:

1. Poub neyenu B 0OMEHE yriIeBOJOB, TUMUAOB, OEITKOB.

2. OO6e3BpexkuBaroNIas GyHKIUS TIEYCHA, MEXaHU3MBbI (3aIIUTHBIC CHHTE3BI, alleTH-
JUPOBAHKUE, MUKPOCOMHOE OKUCIIEHUE, KOHBIOTAIIHS).

3. Ponp mevenn B nmurmeHTHOM oOMeHe. CHHTE3 M paciaji reMorjo0ruHa (CXEeMBI).
OOmeH OunupybuHa B HopMe U narosioruu. [lopoupuu, xentyxu (remoauTuyeckas, o0Ty-
palMoHHas1, mapeHXxuMaro3Has) u ux audQepeHnmnanbaas TMarHoCTHKA.

4. DBUOXUMHUYECKUE METO/bI JUATHOCTUKH HAPYIIECHUH (QYHKIIMNA IeUeHH.
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JIMTEPATYPA JUISA ITIOATOTOBKH

OcnosHnasn

1. Buonoecuueckas xumus / B. K. Kyxra [u ap.]. Mocksa : bunom, Munck : Acap, 2008. C. 301-306,
607-612.

2. bBuonoeuueckas xumusi / A. J1. Taranosud [u ap.]. Musck : Beir. mik., 2013. C. 403-429.

3. KoHCHekT nexiui.

Hononnumenvnan

1. Mapwann, B Jxc. Knuamdeckas Owoxmmus / B. JIx. Mapmamt. MockBa : bunom, CaHkt-
[erepOypr : HeBckuit nanekt, 1999. 368 c.

2. buoxumus uenoseka / P. Mapu [u np.]. Mocksa : Mup, 1993. 384 c.

3ATAHUA I CAMOCTOSATEJLHOMW PABOTBI

3adanue 1. CucremaTu3upyiTe 3HaHUS 00 MHTETpaIMu MyTeld MeTtaboiu3Ma B meueHu. Pac-
cMoTpuTe pUCYHOK «[lyTH mpeBpalieHus yrieBoI0B U JUIHIOB B TICUCHI.

1.1. ObpaTtute BHHUMaHHE Ha TO, YTO OOJbIIAs YaCTh MOTPEOICHHOW CBOOOTHON TITFOKO3BI
B nieueHu (ochopunmmpyercss ¢ 00pazoBaHHEM IITIOK030-6-pocdara. MeTabom3M 3TOro CoeTuHCHUS
MOJKET OCYIIECTBISITHCS IO MATH OCHOBHBIM HAIPABIIEHUSIM, BHIOOP KOTOPBIX 3aBUCUT OT COOTHO-
IICHHSI MEXKIY TOTPEOHOCTIMHU OpPTaHu3Ma U KOJTMYECTBOM MOCTYIMHUBIIHX C THINEH yIIICBOJIOB.

1.2. Tleuens moAEP>KUBAET MOCTOSHHBIN YPOBEHb IITFOKO3BI B KPOBU MPH TOJIOAAHUU 32 CUET
aKTUBAIlMH TJIMKOTCHOJIM3a U TIIOKOHEOTeHe3a, a MPU N30BITOYHOM €€ TIOCTYIUICHUU U3 KUIICYHUKA
TIII0KO03a JISTIOHUPYETCS B BUJIE TJIMKOTEHA U JIUITUIOB.

1.3. 3anmomHMTE, YTO OOPATUMOCTH MPEBPAIICHHS JIAKTaTa B MHUPYyBAT (HANpPaBIICHUE PEaK-
uHK) 3aBUCUT OT cooTHomnenus HAJH-H/HAL".

1.4. 3anmoMHHTE, YTO JKUPHBIE KHUCIOTHI — OCHOBHOW CyOCTpaT IHEPreTHYECKOTO MeTabo-
TU3Ma B MEYEHH U TPEIIIeCTBEHHUKH B OMOCHHTE3€ XOJECTepOoJia, KETOHOBBIX TEJN, JIMIUIHOU
YaCTH JIUTONPOTEHHOB IIa3MbI KPOBH.

HyTI/I NnpeBpamcHusd yrjieBoA0B 1 JIMIIU/I0B B ICYCHU

['nukoren Cop6uron = dpykrosza

I T

FJ’IIOKO?.O-G-(])OC(baT <+— [ 1110K03a KpoBU
_ >
(O6I.I.[I/II/Iu KpOBOTOK)

T nukonus
[ nroxo-
ATD Heosenes [lenmosodocdhammnviii nymo
TpuaUIrIMIEepoIbl, [npysat HAJIOHH*
dochomummel l
\\ ITenTo3odocdarst
Kupnslie
<—
KHCJIOTBI ~—————————» Auerui-KoA Jlaxrat
Xonecrepon / IITK l\*
ATD
JIunonpomeunb « €Oz + H0 Oxuciumenvroe
naasmot (JMOHTD)  yeronopgre tena pocgopunuposanue
(B KpOBbB)
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1.5. Dranon okucnsercs, TIaBHBIM 00pa3oM, B IMedeHu, rae npu ydactuu HAJl-3aBUCHMBIX
JeTUIPOreHas3, MOCIEeJ0BATENIbHO MIPEBPAILAsCh B YKCYCHBIN ajbJErU]l U YKCYCHYIO KUCIIOTY, IPH-
BOJMT K yBeauuenuro otHomenus HAJITHH/HAL". OGbsacHUTE, IOYEMY IPH aJIKOIOJBHOM TOKCH-
KOo3e HaOJroaeTcsl TulepiakTareMust U runoriaukemus. Hanumure peaknuu, NOATBEpIKIArOIINE

YKa3aHHBIC SABJICHUSA:

1.6. O0bBsicHUTE:
a) IoYeMYy YK€ uepe3 TpH 4aca Mociie YAaJCHHUS TICUSHH Y )KMBOTHBIX Pa3BHBACTCS THITOTIIH-

KEMUA 1 HACTYIIACT CMEPTh, €CIIU €KCUACHO HC BBOAUTDH I'JIFOKO3Y;
6) mo4YeMy BBCACHHUC I'aJIaKTO3bI, JIAKTATa WK IHUPYBATa B 9TUX YCIIOBUAX HC 3(1)(1)6KTI/IBHO.

1.7. Ykaxkure npoyKThl JIMIUAHOTO OOMEHa, CUHTE3UPYIOLIHECS IPEUMYILECTBEHHO B [I€UEHU:

A. Xonecrtepo. J. XUIOMUKPOHBI.

B. TAT. E. JIIIBII.

B. ®ochonmunuapl. K. CBoboaHbBIN OUITUPYOHH.
I'. KeToHOBBIC TEA. 3. JIITOHII.

3aoanue 2. PaccMOTpUTE CXeMy, NMPUBEACHHYIO HHUXE. 3allOMHHUTE, YTO aMUHOKHCIIOTHI,
BCOCABIIIMECS B KUIIIEYHUKE U MOCTYIMHUBIIUE 3aT€M B TI€U€Hb, UMEIOT HECKOJIBKO OCHOBHBIX MyTel
MeTabon3Ma.
benku numnm

!

AMUHOKHCTIOTHI (BOPOTHAS BEHA)
Hpyrue Tkanu L

% AMI/IHOKHCHOTI}I IICYCHU :> BCHKI/I IICUCHU
L l l KeronoBsle Tena

Benku mia3Mel I'moxo3a NH; —» MoueBuna

2.1.Y OONBHOTO C AJKOTOJBHBIM IHUPPO30OM II€YCHH HAOIFOMAeTCsl CHIIbHAs OTEYHOCTb.
C napymieHreM CHHTEe3a KaKUX BELIECTB B MIEYSHH CBA3aHO 3TO COCTOSIHUE?

A. Mo4eBHHBI. I'. 'antornoOuHa.

b. Anb6yMUHOB. J1. ®ubpuHoreHa.

B. Xonecrepoua.

2.2. B opranusmMe 30pOBOTO YEJIOBEKA KEJIe30 JEOHUPYETCS B IEUEHH, CEIe3eHKe, KOCTHOM
Mmo3re. B cocraBe kakoro 0eiaka IpOUCXOAUT €ro AeTOHUPOBaHUE?

A. ®eppurtuHa. I'. ITnazmuHa.

b. Tpancdeppuna. . Uepynorna3muHa.

B. Anogeppuruna.
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3aoanue 3. YcBoOWTE MEXaHU3MbI 00€3BPEKMBAHNUS BEILIECTB B IIEYCHU.
3.1. Nmeiite mpencrasieHne 00 0CHOBaX (YHKIIMOHWPOBAHUS MUKPOCOMHOM CHCTEMBI OKHC-
JICHUA KaK IyTU MeTaboIn3Ma OHAOT'CHHBIX U TYXKCPOAHBIX COCIII/IHCHI/IfIZ

RH, O,
SH; -» HAJI®HH" — ®nasonporenn — nutoxpomPasg <‘

ROH, H20.

Takum croco6oM TUIPOKCUIUPYIOTCS CTEPOUIBI B Ipoliecce 00pa3oBaHUs TOPMOHOB KOPbI
Ha/IMOYCYHUKOB, P JICKAPCTBEHHBIX MPEnapaToB U IPYTUX KCEHOOMOTHUKOB.

B pesynbTaTe rugpOKCHIMPOBAaHUS YMEHBIIAETCS TOKCUYHOCTh M IOBBIIIAETCS PaCTBOPU-
MOCTh KCEHOOMOTHKOB, YTO CITIOCOOCTBYET BBIBEJICHHUIO UX M3 OpraHn3Ma. MHOTHE JIEKapCTBEHHBIE
BelIeCcTBa, Harpumep, heHodbapouTan, criocoOHb HHAYIIUPOBATH CHHTE3 MUKPOCOMHBIX (hepMEHTOB
U uuToxpoma Pasp.

3.2. 3anoMHHUTE, YTO KOHBIOTAIIMOHHAA (aza He0oOXoauMa NIl 00pa30BaHUsI MATOTOKCUYHBIX
1 JIETKOBBIBOJIMMBIX IIPOAYKTOB META00IM3Ma JIEKAPCTB U MOKET IPOTEKATh KaK CAMOCTOATEIbHBIN
sTan 00e3BPEKUBAHMUS.

3.3. st mccnenoBanus 00e3BpeKMBaOIIel (DYHKIMM TEYCHH IMAlMCHTY Ha3HaueHa Ipoda
Ksuka. Ilocne mpuema OGeH30aTta HATpHUs YPOBEHb TUIITYPOBOW KHCIOTHI B MO4YE 0OCIEAyeMOro
MIOBBICUJICS,, YTO CBUJETENBLCTBYET O HOPMAJIbHOM JETOKCHKALIMOHHOW (QyHKuMM neudeHu. Kakoe
BEIIECTBO MPUHUMAET y4acTHe B 00E3BPEKUBAHUU ITOM CONU?

A. DADC.

b. Llepynonna3muH.

B. Y1®-rnrokypoHOBas KMCIIOTA.

I'. Taypumn.

. Tnmaun.

3.4.Y OGonbHOrOo HMH(EKIHMOHHBIM TEMaTUTOM IpOM30ILI0 obecuBeunBaHue kama. C oT-
CYTCTBHEM B KHIIEYHUKE KAKOTO MPOAYKTa pacnaga OuinpyOnHa 3T0O CBSI3aHO?

A. Konponopdupuna. B. bunusepauna.

b. Crepkobununa. I'. Bepnornobuna.

HpLIGMJleOCmb peweﬂuﬁ npoeepbnie, conocmasue ux ¢ omeemdamu.

TIPOBEPHTE BAIIIY 3HAHUSI (CAMOKOHTPOJIb YCBOEHHMSI TEMBbI)

3aoanue 1. ]Ins mpenoTBpallleHUs Pa3BUTHUS THNEPOMIMPYOMHEMHHM y HOBOPOXKJIEHHOTO
BCJIEJICTBHE HECOBIAJIEHUS Y MaTepu U pebeHKa pe3yc-(pakTopa OepeMEeHHOM nepea pojgaMu peKo-
MeH0BaH (peHobapouTan. Beibepute oTBET, 00BACHSAIOMNN, C KAKOW LIEIbI0 B JAaHHOM cllyyae ObLl
Ha3Ha4y€H 3TOT Ipenapar:

A. B xauecTBe CHOTBOPHOI'O CPEJICTBA.

b. I nHaKTUBAaLMM KOMIIOHEHTOB MUKPOCOMHOI'O OKUCJIEHUS.

B. lns cHukKeHHs pacCTBOPUMOCTH OMIIMPYOHHA.

I'. Kak uHAYKTOpa CHHTE3a [IEYEHOYHBIX (PEPMEHTOB JE€TOKCUKAIIUH.

J1. B xauecTBe IMIIOTPOITHOTO CPENICTBA.

3aoanue 2. I1pu naboparopHoM 00CiI€0BaHUN OOJBHOTO JKEITYXOM MOJYUYEHBI CIeIyIOIue
JaHHBIE: 0011Iee Co/Iep)KaHUE B CHIBOPOTKE KPOBU OMIupyomnHa — 60 MKMOJIB/JI, IPSIMOTO OMITHPY-
O6uHa — 43 MKMOJIb/J, B MOYE ONpeAessercs NpsAMoil OMIMpYOMH M OTCYTCTBYIOT YPOOWIIMH
U cTepkoOmInH. Kakoi B )KenTyxu y JaHHOTO 00JIbHOTO?

A. TTapenxumaro3Has.

b. I'emonntnueckas.

B. O0rypannonnas.
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3aoanue 3. JIns onieHKHW (PYHKIIMOHATHHOTO COCTOSIHHS TEYEHU Yy OOJBHOTO HMCCIIEIOBaHa
9KCKpelus KUBOTHOTO MHAMKaHA. VHauKaH oOpa3yercs B pe3ysibTaTe 00e3BpeKUBaHUS B MEUCHH
WHJIOKCHJIAa — TIPOAYKTa THUEHUS aMUHOKHCIIOTHI TpUIToPaHa B TOJICTOM KHIedHuke. Kakoe Be-
IIECTBO YYacCTBYET B 00€3BPEKUBAHUU ITOIO TOKCHUECKOTO COSAUHEHUS?

A. OADC.

b. YJI®-rarokypoHOBasi KUCIOTA.

B. I'munun.

I'. Lepynonna3smMuH.

. Taypun.

3aoanue 4. Metonom muddepeHIHaTbHOTO0 HEHTPU(PYTrUpPOBaHKS KIETOK I€UYeHHU ObLia
MOJTydYeHa MHKpPOCOMHasi (paxims. MHUKpPOCOMHOE OKHCIIEHHE — 3TO CHOCO0 00€3BpeKHBAHUS
TOKCHYECKHX BEILIECTB B MeUueHU. BriOepruTe KOMIOHEHT 3TON I[EMH OKUCICHUS:

A. [Tutoxpom as.

b. llutoxpowm c.

B. Iutoxpowm b.

I'. luToXpom paso.

. Llutoxpowm ci.

3aoanue 5. B moue 00IbHOTO OOHAPYKEHBI B OOJIBIIOM KOJIMYECTBE aMUHOJIEBYJINHOBAS KU-
ciota, mophodbmmHOreH U nopduprHBI. Moda Mpu JIUTEILHOM OCBEIICHUU MPUOOpesia TEMHO-
KpacHbIM BUHHBIN 1IBET. KaKyro maToMIOrHI0 MOKHO MPEAOI0KUTh B JAHHOM ciiy4dae?

A. IleueHouHas KenTyxa.

b. O6typaunonHnas xenryxa.

B. I'emonutrueckas kenryxa.

I'. Ileuenounas nopdupus.

. Tamaccemus.

3aoanue 6. bonbHOMY C )XKUPOBOW MHGUIBTPAIIUEH MMEYEeHH Ha3HAuU€HA PACTUTENHbHO-MOJIOY-
Has nueta. JlepuuT Kakux TUMOTPOIHBIX BEIIECTB BOCIIOIHSAIOT PEKOMEH/I0BAaHHbBIE TTPOTYKTHI?

A. HeHachIlIeHHBIX KUPHBIX KUACTOT.

b. HachIieHHbIX )KUPHBIX KUCIIOT.

B. Kpeatuna.

I'. Metnonuna.

J1. CepoToHuHa.

E. Kansnuronusa.

OTBeThI K pelIeHUI0 3a1aHUil

Jlna camonpogepku ucxo0no2o ypoeHsa 3HAHUIL.

11—B;1.2—A.2—5b.3.31—B,I';3.2—A,b.

Jlna camocmoamenvhou pabomut.

1.5 — mupysar + HAJIHH' <> nakrar + HAJ[". [Ipu npueme aakoroiss OTMEYAeTcs THUIIO-
[JIFOKO3€MUS, IOTOMY YTO B 3THX YCJIOBUSIX B KJIETKAX MEYEHH CHUXKAETCA KOHLIEHTpalus MUpyBa-
Ta, YTO MPUBOJUT K CHIDKEHUIO CKOPOCTH TIIFOKOHEOTEHEe3a, SBIISIONIETOCS BaXXHBIM HCTOYHHUKOM
[JIFOKO3bI KPOBH.

17—A,b,B,T,E,3.21—5;22—A.33—];34—B.

JIABOPATOPHAS PABOTA (60 MUHYT)

PaGora 1. UccieqoBanue KOJIOMI0YCTOHYHUBOCTH 0€/IKOB CHIBOPOTKH KPOBH.

Ilpooa Benvmmana ¢ moouguxayuu Teiina.

Ilpunyun memooa. Peakuyisi OCHOBaHa Ha TOM, UYTO OEJIKM CHIBOPOTKH KPOBH TIPH J100aBIIe-
HUHM PACTBOpa XJIOPUCTOTO KalbLiMs ONPEICTICHHON KOHIIEHTPALMH M MOCIEIYIOLUIEeM HarpeBaHUuU
BBINA/IAl0T B BUJIE XJIONBEB B 0CAI0K (IPOUCXOIUT HAPYIIEHUE KOJUIOMAHON YCTOWYUBOCTH).
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Xo00 pabomur. K 4,9 mn Bonbl ipubasisiioT 0,1 M1 CBIBOPOTKH KPOBH, COJEPKUMOE IPOOUPKH
MEPEeMELINBAIOT MYyTEM €€ ONMPOKUJBIBaHHS (IIPU 3TOM MPOOMPKY MOMKHO 3aKpbIBaTh OOJBIIUM
naneleM) u 3atem npuwimBatot 0,1 mit 0,5 % pactBopa xsopuctoro Kanbius (u3 nunetku Ha 1,0 mi
WU KaleJbHUIIBI, eclIu 00beM Kaxaon karmm cootBercTByeT 0,05 mur). Comepxumoe MpoOMpKH
BCTPSIXMBAIOT U HArPEBAIOT HAJl MJIaMEHEM CIIUPTOBKH JI0 OJHOKPATHOTO BCKUIIAHUSI CMECH. 3aTeM
MPOOUPKY OXJIAXKIAIOT U CMOTPSAT Yepe3 Hee Ha cBeT. Eciu XJomnbs B IpoOupke He 0OHAPYKUBAIOT-
cs, To B Hee noOasisroT emie 0,1 mu CaClz u pacTBop BHOBBR HarpeBarT 10 kureHus. [Iporenypy
MOBTOPSIIOT JIO BBIMAJACHUSI XJIOMBEBUAHOTO OCajiKa. 3anuchkiBatoT oomuii oobeM CaCly (B mi), 10-
OaBIICHHBIH B TPOOHPKY.

Ipumeyanue. CpIBOPOTKA ISl KCCIEAOBAHUS JTOJKHA OBITh CBEXEW (XpaHsiieiics He Ooiee
24 yacoB OT MOMEHTA B35THs), 0€3 CJICIOB I'eMOJIK3a.

Knunuko-ouaznocmuueckoe 3nauenue. Peakuus Koaryiasiiuu ¢ XJIOPUCTBIM KajibleM (10
BenbTmany) MOXKET U3MEHSTHCS B JIByX HAIIPaBJICHUSAX: B CTOPOHY YKOPOUEHHUS KOATyJSIIUOHHON
JICHTBI WIH €€ Y/UIMHEHUSA (CM. CXeMY).

CaCl(mMm) 1,0 09 08 0,7 06 05 04 03% 03 02 01
CyxeHnue (CABUT BJIEBO) Hopma Pacmupenue (ciBur BrpaBo)
YkopoueHue Y nimmHeHue
DKCCy1aThl, HEKPO3bl, OITyXOJIH ®ubpo3bl, NOBPEKACHUS IEUSHU, TEMOJIH3

['maBHBIE IPUYKHBI, KOTOPBIE BEAYT K YIUTMHEHUIO MOJOCH (KOArysius, HacTynaromas npu
nobasnennn menee 0,4 mu CaClz), — 310 GuOpo3HbIe U MPoH(epaTHBHBIC MPOLIECCH, TOBPEKIC-
HUS MAPEHXUMBI EYEHU M TeMOJIUTUYECKUEe cOCTOsiHUSA. CABUT BIPABO OTMEYAeTCs MpU OOJIe3HU
BoTkuHa, muppo3ax, ocTpoi KenTol aTpouu Me4eHn, MaJSIpUH, TIOCIIE IEPETUBaHUs KPOBHU, ayTO-
reMoTepanuy ¥ Mpu MHOTHX BOCHAJIUTEIbHBIX 3a00seBaHusAX. CUUTAIOT, YTO YIJIMHEHUE KOoarys-
IIUOHHOM TIOJIOCKI OOYCIIOBJIEHO TIOBBIIIEHUEM COJEP>KaHUsI Y-TII00YJIMHOB, CHIKAIOIINX CTaOUITb-
HOCTb CBHIBOPOTKH.

VYKopoueHHe KoaryasiMOHHON MOJ0CH! (Koaryisius, HacTymnaromas npu 1o06asneHun 6osee
0,6 mn CaClz) oOHapyXMBaeTCsi MPU OCTPHIX BOCMATUTEIBHBIX M JKCCYNATUBHBIX MpPOIECCax.
B 3Tux cnyuasx yBenM4yMBaeTCsi KOJIMYECTBO O- U -TJI00YIMHOB U 3a CYET 3TOrO MOBBIIIAETCS CTa-
OWJIBHOCTH CBIBOPOTKM (PKCCyJaTHBHas (aza peBMaTHU3Ma, aKTUBHBIM Ipolecc TyOepKyles3a Jer-
KHX, He(dpo3bl, MakporioOyauHeMus: BanbaeHmTpema, og-, B-IIa3MOLUTOMBI, 3JI0KaYECTBEHHBIE
OITYXOJIM, KCCYAATUBHBIN IEPUTOHUT, HEKPO3bI, OONbIINE TOTEPU KHUAKOCTH, OCTPbIe HH(EKIIMOH-
Hble 3a0oneBaHus). KpaiiHee yKOpoueHHE KOAaryJsUOHHOW JIeHThl (OTpuLaTedabHas Mpooda)
Ha0J1t0/1aeTCs MPU OCTPOM pEBMaTHU3ME.

Pe3yabTaT: Vcaci =

BriBOI:

Padora 2. Onpenesienune coaepxaHusi 001ero OnMpyonHa B CHIBOPOTKE KPOBH.

Ilpunyun memooa. [lnazopeaktuB 00pa3yeT ¢ paCTBOPUMBIM OUITUPYOHHOM a300MIMPYyOHH,
OKpAaIlIeHHBIH B pO30BBII 11BET. VIHTEHCUBHOCTh OKPAaCKHM pacTBOpa a300MJIMpyOHHA MPOMOPLHUO-
HaJbHa KOHIEHTpauu OMIMpyOrHa U MOXET OBITh OlpeneseHa KonopuMmerpuiecku. Konbrorupo-
BaHHBIN (TMPsAMOI) OMIMPYOUH JaeT MPSAMYIO PEaKIUI0 ¢ TUa30peakTUuBOM. HeKOHBIOTUPOBAHHBIN
(HeTmpsiMOii) OMIMPYOHH MOYKHO TMEPEBECTH B PACTBOPHUMOE COCTOSIHUE JTO0O0ABICHUEM K CHIBOPOTKE
KpPOBH 3TUJIOBOIO CIIUPTA.
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X00 pabomui. B 1eHTpU]PyY)XHYIO TPOOUPKY OTMEPUBAIOT | MIJI CBIBOPOTKH KPOBH, 2 MJI 3TH-
JIOBOTO CIHPTA, THIATEIHHO MEPEMEIIMBAIOT COAEPKUMOE CTEKIISIHHOM Malo4yKoi U LEeHTpU(yru-
pytor 15 mun npu ckopoctd 3000 06/MuH. 3aTeM CIUBAIOT HAJ0CATOYHYIO JKUAKOCTh B JIPYTYIO
npoOupky u n00aBisa0T K Helt 0,25 mu amaszopeaktuBa. [Ipu 3TOM MOsBIAETCS KPacHO-PO30BOE
OKpaIlllMBaHUE, WHTEHCHBHOCTH KOTOPOTO OmpeAensioT uepe3 10 MUHYT, U3Mepsisi ONTHYECKYIO
IJIOTHOCTH MPOOBI MPOTUB BOJIbI B KIOBETE IIMPUHOW 5 MM MpU 3€JI€HOM CBETOPHMIbTpe (IIHHA
BostHB 500-560 HM). [lapannenpbHO KOIOPUMETPHPYIOT CTAaHAAPTHBIA PAaCcTBOpP a300MIMpyOHHA,
COOTBETCTBYIOIIHMI KOHIICHTpanuu ouaupyouna 6,84 Mmxmois/i (Cer).

Pacuer npousBoaaT o popmyie:

Con (MkMOITB/1T) = Eon * Cer | Ecr.

B HOpMe KoHIeHTpauusi oOmero OwnupyOnHa B mia3Me (CBIBOPOTKE) KPOBH COCTaBIISIET
8,55-20,52 mxMmoub/n. 75 % ero KoiauuecTBa MPUXOIUTCS Ha JOJII0 HEMPSIMOro OMIupyOuHa.

Pesyabrar: Eon =
Ecr =

Pacuer:

Knunuxo-ouaznocmuueckoe 3navenue. OnvH U3 BaXXHbIX IPU3HAKOB HAPYLIEHUS TUTMEHT-
HOro OOMEHa — TOSBJIEHUE XKEJITYXH, KOTOpPOE OTMeuYaeTcss OObIYHO IPH YpPOBHE OMIMpyOHHA
B KpoBHU 27-34 MkMoub/n 1 6onee. KpoBb HOBOPOKICHHBIX, OCOOCHHO HEOHOIICHHBIX JETEH, OT-
nu4aeTcsi 6oJee BHICOKUM coJiepskaHueM ounupyouHa (pusuonorndeckas xentyxa). Habmonaemoe
co 2-3-ro 10 7-10-T0 mHS KU3HU yBEIWYCHHE KOHIICHTpPAIUU OMIMpYyOMHA, B OCHOBHOM 3a CYET
HENpsIMOTo, CBSI3aHO C (PYHKIIMOHAIIBHOW HEIOCTaTOYHOCTHIO MEYEHHU, B YACTHOCTH, MAJION aKTHB-
HOCThbIO (epmeHTa Y D-rmrokypoHunTpaHcdepasbl, HEOOXOIUMOro JUisi 00pa3oBaHUs MPSIMOTO
OounpyOuHa.

I'emonumuueckas oicenmyxa (HaANIEUEHOUHAs]) — YCUNEHUE 2eMONU3A SPUMPOYUNOE, UYTO
IPUBOANT K YCHJIEHHOMY OOpa30BaHMIO HEKOHBIOTUPOBAHHOIO OMJIMPYOMHA, TaK Kak IeYeHb He
YCIIEBAET €TO CBS3HIBATH.

Ilapenxumamosnas scenmyxa (IEYEHOUHAs) — Hapyuienue QYHKYuu NeueHOUHbIX KIemoK.
MoxeTt ObITh BBI3BaHA TAaK)KE HACIEICTBEHHO OOYCIIOBICHHBIMHU Je(eKTaMu B MpoIleccax TpaHC-
nopTa 6unupyOrHa ¥ 00pa30BaHUs TUTTIOKYPOHU A OMIINpyOrHa.

Mexanuueckas scenmyxa (00TypallMOHHAsA, TIOANICUCHOYHAS) — 3A0EPHCKA OMMOKA HCENUU.
Bo3HukaeT npu nepenosHeHUH KeTYHbIX MMyTel BCIeICTBUE 3aKyIOPKH, pa3pbiBa UX M MOCIEYI0-
LIEero Mepexoa *KeIuu B KPOBb.

TspxecTb )KeATyXH OOBIYHO COOTBETCTBYET YPOBHIO OmmnpyonHemuu. IIpuHsATO CUMTaTh, 4YTO
KENTyXa MpOTeKaeT B JIETKOM ¢opme, eciu cojaepkaHue OwianpyOuWHa B I1a3Me (CHIBOPOTKE)
HE MPEBBIIIAET 85 MKMOJIb/J; YPOBEHb €ro 86—169 MKMOJIB/J CBUIETEIBCTBYET O CPEIHETIKEINOM,
a cBeimre 170 MKMOJIB/JT — O TsDKEJIoN (hopMe JKENTyXH.

BriBoOa:

IMoanucs, mpenogaBarteJisi:
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3AHATHE 25
HUHTEI'PALIMA METABOJIN3MA.
BJIUAHUE 'OPMOHOB HA YPOBEHbB I'V/IIOKO3bI B KPOBU

AKTyaIbHOCTH TeMbl. OOMEH BEIIECTB B OpraHU3ME YEIOBEKa MPOTEKAeT HE XAOTHUYHO,
a CTpOro MHTETPUPOBAH U «TOHKO HACTPOEH». Bee npespalenus opraHn4eckux BEIIECTB, MPOLeC-
Cbl aHaboJM3Ma U KaTaboJIM3Ma TECHO CBSI3aHBI JIPYT ¢ APYroM. B deroBeyeckoM opraHusMe, Kak
U B JKUBOM IpUpOZEe BOOOIE, HE CYILECTBYET CAMOCTOSITEIbHOIO OOMEHa OENKOB, )KUPOB, YIJIEBO-
JI0B ¥ HYKJICMHOBBIX KHCJIOT. Bce mpeBparienusi oObeAMHEHBI B €AMHBIA Tpolecc MeTabonu3Mma,
HNOJYUHSAIOLINICSA IUANEKTHYECKUM 3aKOHOMEPHOCTSIM B3aMMO3aBUCUMOCTH U B3aUMOOOYCIIOBIICH-
HocTH. CIOCOOHOCTh OpraHM3Ma JKMBOTHBIX K MOJJICP)KAHUIO IOCTOSHCTBA COCTaBa BHYTPEHHEU
Cpezbl OpraHu3Ma OCYIIECTBIISIETCS 3a CUeT MHTErpaliii MeTa00JIMYEeCKUX MTyTel U SIBJIAETCS OAHUM
13 HanboJee CYIIeCTBEHHBIX JOCTHKEHUN 3BONIIOLMHU. V3MEeHeHHe MHTErpaTUBHBIX CBS3CH Hapy-
11aeT cOaJaHCHPOBAHHYIO NMPOIYKLHIO SHEPrUM, IJIACTUYECKOTO MarepHuajga M CIIy>KUT OCHOBOH
pa3BuTHs 3a00JI€BaHUH.

Ilesb 3aHATHSA: TOHATH NPUHLUIIBI U MEXaHU3MBbl B3aMMOAEUCTBHS Pa3IMUHbIX MeTaboIuye-
CKHUX ITyTeH JU1sl oOecrneueHus )KU3HEAEeATEIbHOCTU U a/laliTallii OPraHu3Ma.

TpeGoBanuss K MCXOAHOMY YPOBHIO 3HaHMii. /[/11 NOJHOrO yCBOEHHUS T€Mbl HEOOXOIUMO
ITOBTOPUTH H3:

" OUONOUYECKOU XUMUU.

—MeTaboInYecKre MyTH 0OMeHa YTIIEBOJIOB, JIMIUIOB U OSJIKOB.

3AJTAHUS 1JIs1 CAMOITPOBEPKH UCXOJHOI'O YPOBHS 3HAHUI

3aoanue 1. HazoBruTe MeTa0OJINT TIIMKOIN3A, UCIIOJIb3YEMBIN JUIsl CHHTE3a TIIMLEpoJa;
A. ®ochoanokcuaneroH.

b. Auetun-KoA.

B. IIupoBrHOrpaHas KUCIOTA.

I'. IlaBeneBOyKCyCHast KUCIOTA.

. B-I'mapokcumacisiHas KMUCIOTa.

3aoanue 2. J1yis 06pa3oBaHUS TITFOKO3BI BO BPEMS TOJIOAHUS KIICTKH TIEYCHH UCIIONB3YIOT:
A. XKXupHbie KUCIOTHI.

b. AMHHOKHCIIOTEL.

B. Aneroanerar.

I'. B-I'mapokcubytupar.

. Anernn-KoA.

3aoanue 3. YUrto (1, 2, 3, 4) uz yero (A, b, B, I') moxxer cuntesupoBarbcs? [logbepute cooT-
BETCTBYIOIIIHE MapPHI:

1. AMHMHOKHUCIIOTBI 3aMCHUMBIC A. AMUHOKHUCJIOTBI 3aMEHHMBIC
2. AMUHOKHCIIOTE He3aMeHUMBIE b. AMUHOKHCIIOTEI HE3aMEeHUMBIE
3. I'moko3a B. I'moko3a

4. )KupHbI€ KHCITOTBI I'. ’KupHble KHCI0THI

HpaeuﬂbHocmb pemenuﬁ npoeepbnie, conocmaesue ux ¢ omeenmamul.

Bonpocs! nuis1 06cyxneHus:
1. Heob6xoammMoCTh MHTETpAIMK METa0O0JM3Ma, €€ MPUHIUITHAIBHBIE COCTaB-
nsirone. MexaHu3MBbl peryisaiud MetTabonmn3ma.
2. OcobeHHOCTH MeTab0IM3Ma B IIEYECHH, )KUPOBOHW W MBIIIIEYHOW TKaHSIX B CO-
CTOSIHUU TIOCJI€ TPUEMA ITUIIU U HATOLIAK.
3. MexopranHbplii METa0O0JIM3M B JUHAMUKE TOJIOJAHUS.
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4. OcHoBHBIE MeTa0OIMYECKHE MTyTH OOMEHa YIrieBOIOB, OCJIKOB, JUIUOB (CXEMBI peaklui,
KJIFOUEBBIC (DEPMEHTBI, PETYJISIINS).

JIMTEPATYPA JUISA IIOATOTOBKH

OcnosHnasn
1. Buonocuueckas xumus / B. K. KyxTa [u np.]. Mocksa : bunom, Munck : Acap, 2008. C. 661-676.
2. buonoeuueckas xumus / A. J1. Taranosud [u ap.]. Musnck : B, mik., 2013. C. 321-331.
3. KoHCHeKT nekiui.
Jlononnumenvuasn
4. Buoxumus yenoseka / P. Mapu [u ap.]. Mocksa : Mup, 1993. 384 c.

3ATAHMS 111 CAMOCTOSITEJIBHOM PABOTHI

st ycBoeHnsi MaTepuasia He00X0AMMO 00paTUTHL BHUMAaHHUE HA TO, YTO:

— Onarojapst MHTErpau MeTaboau3Ma (2 He OTAEIbHBIM METa00IMYeCKUM MYTSIM ) OpraHu3M
cHabXKaeTcsl PHEPruel U IIACTUYECKUM MaTepUajIoM 3a CYET MOCTOSTHHOTO OOHOBIIEHUS €ro y4acT-
HUKOB Ha YPOBHE KIIFOUEBBIX METaO0IUTOB, KOYEPMEHTOB;

— BOKHOHM COCTAaBIISAIONIEH B3aUMOJICHCTBUSI META0OIMYECKUX MYTEH SIBISIETCS HAIMYHE CXO/I-
HBIX MEXAaHHU3MOB peryysiuuu. Yepes 3Tu MexaHU3Mbl peaiu3ylOT CBOE JEHCTBUE TOPMOHBI U JpY-
rie OMOJIOTUYECKU aKTUBHBIE COCIMHEHUS;

— IIEHTPAJIbHBIM OPTaHOM B MHTETPAIlH METAa00IM3Ma SIBIISIETCS TIeUeHb, OJaronapss KOTOpOu
B KPOBH MOJICPKUBACTCS HEOOXOAMMBINA YPOBEHD BEIIECTB ISl UCMOJIB30BAHUS UX MO3TOM, MbIIII-
LAMU U IPYTUMH TKaHSIMH.

3aoanue 1. BribepuTe npaBUIbHBIA OTBET: B MBIIIIIAX ITOCIE ITPHEMa MUIIH:

A. I'moko03a UCIOJIB3YETCS 711 CHHTE3a IIIMKOIeHA.

b. OcHOBHOM UCTOYHUK PHEPTHH — KUPHBIE KUCIOTHI.

B. a-KeTokucioTsl, oOpa3yromuecs U3 aMHHOKHCIIOT C Pa3BETBICHHOW IEMbIO, OKUCIISIOTCS
B 1ukie Kpeobca.

I'. I'nuxoren noasepraercs pocdoponusy.

J1. O6pa3yroTcst KETOHOBBIE TeElA.

3aoanue 2. Beibepute npaBUIbHBINA OTBET: B IEYCHHU HATOIIAK:
A. AKTUBHpYETCS TIIIOKOHEOTEHES.

b. YcuneHHO OKUCHAIOTCS )KUPHBIE KUCIIOTHI.

B. AKTHBHO CUHTE3UPYETCSI [TIMKOTEH.

I'. OGpazyroTcst KETOHOBBIE TEA.

J1. I'mroko3a BEICBOOOKAAETCS B KPOBb.

3aoanue 3. Kakoe n3 HIDKECIICIYIOMNX BBIPAXCHUH OTHOCHTEIHLHO CHHTE3a W HCIIOJIb30Ba-
HUS TJIMKOT€HA ITPaBUWIIbHOE?

A. JleiicTBue agpeHaJIMHA U TJIOKAaroHa HANpPAaBJICHO HA YBEIMYEHUE aKTMBHOCTH TJIMKOTEH-
bochopunassl.

b. B cocTtosiHuM HaTOLIaK MHTEHCHUBHOCTH PACIIEIUICHHs TJIMKOTeHa COM3MEpHUMa C MHTEH-
CHUBHOCTBIO €T0 CUHTE3A.

B. lepochopunupoBanre TIMKOI€HCUHTA3bI 110/ BIUSHUEM MHCYJIMHA BEAET K YBEIMYEHUIO
aKTUBHOCTH 3TOTO (hepMEHTA.

I'. tAM® — BTOpUYHBIN MOCPEIHUK, KOTOPBII 00pa3yeTcsi B OTBET HA JEHCTBUE a/ipeHaIMHA
U TJIIOKaroHa B I1EYEHHU.

. ®ochopunupoBanue raukoreHdochopuiazsl Mo BIUSHUEM TITIOKaroHa MPUBOJIUT K yBe-
JIMYEHUIO aKTUBHOCTHU 3TOTO (pepMeHTa.

Hpaeuﬂbnocmb pewenuﬁ npoeepbnie, conocmaesue ux ¢ omeemamul.
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IIPOBEPHTE BAIIIY 3HAHUSI (CAMOKOHTPOJIb YCBOEHMSI TEMbI)

3aoanue 1. Ykaxxute BEpHbIC BEIPAKCHHUS:

A. [Ipu MakcUMaJIbHOM MBIIIIEYUHOM HaIpPsKEHUU TUPYBAT BOCCTAHABIMBAECTCS B JIAKTaT.

b. B HOpMe B MBIIIIaX HEKOTOPOE KOJIMYECTBO TIIFOKO3bI MOJBEPraeTcsi aHadpOOHOMY TIIHMKOJIH3Y,
II03TOMY BCET'/1a UMEETCSI HEKOTOPOE KOJIMYECTBO JIAKTaTa, CIOJIb3YEMOT0 AJIs [NIFOKOHEOTeHE3a.

B. [Ins rmrokoHeoreHesa u3 yiaktata Tpedyercs 6ombie AT®D, yuem oOpa3yeTcsi BO BpeMs aHadpoO-
HOTO IJIMKOJIN3A.

3aoanue 2. KakoBbl IMOCJICACTBUS YBEIMYCHHS KOJIMYECTBA CBOOOJHBIX JKUPHBIX KHCIIOT
B IIEYEHH?

A. YBEeTUYHUTCS MHTEHCUBHOCTD [3-OKUCIICHHS.

b. YBennmunuTcss ”HHTEHCUBHOCTD TJIMKOJIHN3A.

B. CHM3UTCS aKTUBHOCTD MUPYBATACTUAPOTEHA3HI.

I'. CHUBHUTCS MTHTEHCUBHOCTH CUHTE3a KUPHBIX KUCIIOT.

J1. YBenuuuTCS MHTEHCUBHOCTH OOpa30BaHMs KETOHOBBIX TEI.

3aoanue 3. YKaxuTe MPaBUIHLHOE BBIPAKCHHE:

A. B-T'unpokcuOytupaT sBiS€TCSs BaXXHbIM METAOOIMYECKUM HCTOYHHUKOM JHEPTUU s
SPUTPOILUTOB B COCTOSTHUM HATOIIAK.

b. AueroanieraT sBIsSeTCS BaXKHBIM META0OIMUYECKHUM UCTOYHUKOM SHEPTUU ISl KIIETOK MO3-
ra B COCTOSIHUM HATOIIAK.

B. KeroHoBbIe Tena SBISIOTCS BaKHBIM UCTOYHUKOM SHEPTUU ISl CKEJIETHBIX MBIIII] B CO-
CTOSITHUY HATOIIIAK.

I'. KeroHOBBIE TeNa SIBIAIOTCS OCHOBHBIM HMCTOYHHUKOM SHEPTUU JI MEYEHH B COCTOSHUU
HaTOLIAK.

J1. KeToHOoBBIE Tena SIBISIOTCS BaXKHBIM CYOCTpPAaToOM [UIsl TJIFOKOHEOT€HE3a B COCTOSHUU
HaTOIIAK.

3aoanue 4. [lonGepute COOTBETCTBYIOIIUE MAPHI:
10.1. Yepes 12 yacoB roysiogaHus:

1 IleueHs. A. Vcnionp3yer IoKo3y B KaueCTBE UCTOYHHKA YHEPTUH.

2. MBI b. Mcnonb3yer KEeTOHOBBIE TENA B KAUECTBE HCTOUYHHKA SHEPTUH.
3. Mogr. B. Hcnionb3yer )KupHbIE KUCTOTHI B KAUE€CTBE UCTOYHUKA DHEPIHUU.
4. loukw. I'. AKTUBHpYIOTCSI (PEPMEHTHI TITFOKOHEOTEHE3a.

10.2. Yepes Tpoe CyTOK roIogaHus:

1 IleueHs. A. Vcnionp3yer III0K03y B KaUeCTBE UCTOYHHKA YHEPTUH.

2. MBI b. Mcnonb3yer KEeTOHOBBIE TENA B KAUECTBE HCTOUYHUKA SHEPTUH.
3. Mogr. B. Hcnionb3yer )KUpHbIE KUCTOTHI B KAUECTBE UCTOYHUKA DHEPTUU.
4. IToukn. I'. AKTUBHpYIOTCS (PEPMEHTHI IITIOKOHEOTEHE3a.

10.3. Yepes Tpu HeZeTU TOJIOJaHHS:

1 IleueHs. A. Vcrionp3yer TIII0K03y B KQUeCTBE UCTOYHHUKA YHEPTUH.

2. MpImmgsl. b. Mcnonb3yeT KETOHOBBIE TENa B KAUECTBE HCTOUYHHMKA SHEPTUH.
3. Mogr. B. Hcnionb3yer )KupHbIE KUCIOTHI B KAUECTBE UCTOYHUKA DHEPIHUU.
4. IToukn. I'. AKTUBHpYIOTCS (PEPMEHTHI TITIOKOHEOTEHE3a.

OTBeThI K pelIeHUI0 3aIaHU I

na camonpoeepku ucxo0no2o ypoeHs 3HAHUIL
1—A.2—B.3(1-A,b5,B;3-A,5;4-A,5,B,I).

Jlna camocmoamenwvhou pabomut.
1—A,b,B.2—AB T, A.3—A BT .
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JIABOPATOPHAS PABOTA (60 MUHYT)

HN3yyeHue BIUSIHUSA TOPMOHOB HA YPOBEHb IIIOKO03bI B KPOBH.

JI1st u3ydeHust BIMSHUS TOPMOHOB Ha YPOBEHB TJIFOKO3bI B KPOBH MPEIAraloTcsi TPy MPOOBI
KpoBHu (ombITHBIE). OJIHA W3 HUX B35Ta J0 BBEJACHHUS TOPMOHOB, JIpyras — II0CJIE BBEICHUS UHCY-
JIMHA, a TPEThsI — MOCJIE BBEJICHUS aJ[pEHAIMHA.

1. Onpenenute coaepikaHue TIIOKO3bI B KaXKI0U U3 MPOoO.

2. Ha ocHOBaHMM MOJIYYEHHBIX PE3yIbTATOB CAENANTE BBIBOJ, KaKasl U3 MPOO COOTBETCTBYET
MIPUBEICHHBIM BBIIIIE COCTOSTHUSIM.

OmnpeneneHre KOHIICHTPALMHU TJIFOKO3bI B MPo0ax MpoBOAAT GepMeHTATUBHBIM (IJII0KO030-
OKCHA3HbIM) MeTOoA0M. [lapaiieIbHO CTaBAT OMBITHBIE M CTAHIAPTHYIO TIPOOHI.

Xo00 pabomur: cMm. UHCTpyKIIMIO K TpakTUYeckomy 3aHsaThi0 Ne 11 «Onpenenenue riiroKo3bl
B KpOBH (PEpPMEHTATHBHBIM METOI0M». KOHTpOJIBHYIO TPOOY MOXKHO TOTOBUTH OJIHY HA TPYIIITY.

PacueT KOHIICHTpAIUU TIFOKO3BI IPOU3BOIAT 10 popmyrie:

Con (MMOnB/1T) = Eon * Cer (5,5 MMomb/m) / Ecr

Pesynprarsr:
IIpoda OnTuyeckast 10THOCTH (E) KoHneHTpanus rirwko3bl (MMOJIb/)
1
2
3
Cranpapt 5,65

HopmasbpHble BeIWYMHBI KOHLEHTPAIMHK TJIOKO3bl B IIa3ME U CHIBOPOTKE KpPOBH —
3,9-6,1 MMOIB/1I, B CHHHHOMO3TOBOH YKUIKOCTH — OKOJIO 2,78-3,89 MMOJIB/II.

BriBOa:

IHoanuces npenogaBares:



3AHATHUE 26
KOJIVIOKBUYM 110 TEMAM «I'OPMOHbBbI, BUOXUMMUA IIEYEHW »,
«MHTEI'PAIIUSA METABOJIN3MA»

BOHpOCLI JJIS1 MOATOTOBKHU K KO/LNIOKBUYMY .

1. CgoiicTBa TopmMoHOB. OCcOOCHHOCTH OMoONIOTHYEecKOro neicTBus. [Ipu oTBeTe Ha BOIPOC
HE00XO0AUMO IPUBOJIUTH IPUMEPHI TOPMOHOB, PEATU3YIOLIMX CBOE ACHCTBUE Yepe3 pa3InyHbIe pe-
LENTOPBI.

2. Penenitopel kK rOpMOHaM, Kiaccu(pUKaLMs, CTPOCHNE PELENTOPOB.

3. G-6enku, X BUIBI U POJb B MEXaHU3ME JICHCTBUS TOPMOHOB, CBS3BIBAIOIIMXCS C MEM-
OpanHbIMM penenTopamu. [laronorndeckoe pynkuuonupoBanue G-0enkos.

4. Tlepeuncauth 3¢pPeKTopHBIE CUCTEMBI U BTOPUYHBIC OCPETHUKH MPOBEACHUS TOPMOHA-
JBHOTO CUTHAaJIa B KJIETKY. MexaHu3Mbl 00pa30BaHMsl BTOPUYHBIX MTOCPEIHUKOB.

5. Ponp xanbIus B MEXaHU3ME TIepeiadl TOPMOHAIBHOTO CUTHAIA.

6. PactBopuMas 1 MeMOpaHOCBsi3aHHasl I'yaHWJIATIMKIIA3bl, MEXaHU3M AaKTHUBAlLlUH, Peau-
3amms dhdekra.

7. MexaHu3Mbl YCHJIEHHUS] TOPMOHAJIBHOTO CUTHAJA B KJIETKE.

8. I'opMOHBI — O€JNKU: MPOCTHIE U CIIOKHBIE. MecTo 00pa3oBaHMs, TIPUMEP MOJIEKYISIPHOTO
EUCTBUSL.

9. I'opMOHBI — TPOM3BOJIHBIE AMUHOKHUCIOT. MecTo 00pa3oBaHMs, MEXaHU3MBI IEperavn
TOPMOHAJILHOT'O CUTHAJIA B KJIETKE.

10. OOume npUHIUITBI CHHTE3a TOPMOHOB O€JIKOBO-TIENTHIHOW IPUPOIBI.

11. OOume npUHIUIBI CHHTE3a TOPMOHOB CTEPOMIHOM MTPUPO/IBL.

12. Ba3ompecCuH, XUMHUYECKass MPUPOJA, MEXaHU3MBI TMEpeadyd TOPMOHAJIHHOTO CHTHAla
B KJeTke, a3pdexTsl. Hecaxapuslil nuader.

13. T'opMOH pocTa, pernenTop COMaTOTPOIMHA, MEXaHU3M Tepeaayll TOPMOHAIBHOTO CUTHAIA
B KJIETKE, OpraHbl-MUILIEHH, BIMsHUE HAa MeTa0oIu3M. M30bITOK M HEJOCTATOUHOCH TOPMOHA.

14. VoaconepsKaime rOpMOHBI IUTOBUIHOMN Kesle3bl. XUMHUUECKas HPUPOJA, OCOOEHHOCTH
CHHTE3a, MEXaHU3M Iepeladyl TOPMOHAJIBHOIO CUTHAJa B KJIETKE, BIUSHME Ha MeTabonu3M. ['umo-
Y TUTIEPTHPEO3.

15. I'mrokaroH. Xumuueckasi pupoJia, MECTO CHHTE3a, MEXaHU3M Iepeladl TOPMOHAIBHOTO
CHTHAJIa B KJIETKE, BIIUSHIE HA META0OIH3M.

16. 'opMOHBI MO3TrOBOIO BEIIECTBA HA/AMOUYEYHUKOB. XUMHUUECKasi MPUPO/IA, CXEMa CUHTE3A,
MEXaHU3M Tepeaadydl TOPMOHAIBHOTO CHTHAJIA B KIIETKE, BIMSHUE Ha MeTabomm3M. Deoxpomoru-
TOMa.

17. T'opMOHBI KOpPHI HAIMTOYEYHUKOB: TJIIOKO- U MUHEPATOKOPTUKOHIBI. XUMHUYECKasi IPHPO-
71a, 0COOEHHOCTH CTPOEHHUS PELENTOPOB, MEXAaHU3M Iepe/ladyl TOPMOHAIBHOTO CHUTHAja B KJIETKE,
BnusHHe Ha Metabomm3M.Cunapombel Kymmara, Kowna, Gone3np Anmucona («OpoH3oBas 00-
JIC3HBY).

18. WUncynuH. Xumudeckas Mpupoia, 0COOCHHOCTH CHHTE3a, CTPOSHHE WHCYJIMHOBOTO pelie-
NTOpa, MEXaHW3MbI Tepeladd TOPMOHAIBHOTO CHTHala. BiusHue Ha MeTaOOIU3M YIJIEBOOB,
JINIUJIOB, OEJIKOB.

19. Caxapusblit quaber. Bunel, npuunnel. Hapymenus oOMeHa yriieBoJ10B, JIUIIUAOB, OEIKOB.
broxumudeckas 1uarHocTrka caxapaoro nuabera. [ToctpoeHne caxapHBIX KPHBBIX.

20. CaxapHblif quabeT: MEXaHW3M KETOHEMHMH W HapylleHHe peakiuil TTTH303WINPOBaHMUS.
MeTaboam3M TIIOKO3bl B MHCYJIMHHE3aBUCHMBIX TKaHSIX. BOCCTaHOBUTENBHBIN MTyTh OOMEHA TITFO-
KO3bI, €ro pojib B HOPME U MIPH caxapHOM Juadere.

21. TleueHs Kax TIABHBIM opraH romeocTa3a. OyHKIINU TICYCHH.

22. Ponp nmevyeHu B oOMeHe yriaeBojoB. HeoOXoauMo 3HaTh CXeMbl OCHOBHBIX ITyTel 0OMeHa
YIJIE€BOJOB, KIIHOYEBbIE ()EPMEHTHI 3TUX MPOLIECCOB U MX PETYISATOPBI, a TAKKE yMEThb OOBACHUTH
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3Ha4YeHHEe MEeHT030(ochaTHOTrO U TIIIOKYPOHOBOTO MyTei MeTabosM3Ma TIIOKO3bl. MexaHu3M pas-
BUTHS TUTICPIIAKTATEMHUH U TUTIOTJIMKEMUH TIPH aJTIKOTOJIbHON HHTOKCHKAIINH.

23. Ponp neuenun B oomene OenxoB. HeoOXoanMo 3HATh peakiMy MPeBpaIleHUs] aMUHOKHC-
JIOT TI0 aMHUHOTPYIIE, MyTH 00Opa30oBaHHs 3aMEHHMBIX aMHHOKHCIIOT, CIOCOOBI 00€3BpEKUBAHUS
MPOAYKTOB T'HUEHUS OEIKOB U aMMHUAKa. Y METh IPUBECTH MIPUMEPHI CXEM BKIIFOUSHHS YTIIEPOJTHOTO
CKeJieTa aMUHOKHCIIOT B iuki KpeOca.

24. Ponp nedyenu B oOMeHe numuoB. HeoOXoauMo 3HaTh CXEMBI OCHOBHBIX ITyTE OOMEHa
JUMHUI0B. MeXaHU3Mbl Pa3BUTHS >KUPOBOM WHPWIBTpAUK TeUYeHH (B TOM 4YHCIEC TPU alKOTO-
nmu3me). JIunorponHbie (PaKTOpBI.

25. YMeTh OOBSICHUTH LEHTPaIbHYIO pojb anetui-KoA B oOmene ymnumoB. HeoOxomumo
3HATh CXeMY 00pa30BaHMs KETOHOBBIX TEJl U PEAKLUH, C KOTOPHIX HAUWHAIOTCS CUHTE3 )KUPHBIX KH-
CIIOT ¥ CHHTE3 XO0JIECTEepOJIa.

26. AHTuTOoKCHYecKas (GyHKius nedeHd. OO0e3BpeKMBaHUE B TCUCHU TOKCUYHBIX BEIIECTB,
HOPMAJIbHBIX METa0OJIUTOB, JICKAPCTBEHHBIX IPENaparoB. YMETh NMPUBECTH MPHUMEPhl PEaKIui
OKHCJICHHS, KOHBIOTALIMH, cuHTe3a. HeoOXx01mMo 3HaTh cXeMy Mpolecca OKUCICHHUS BEIIECTB B CH-
CTeMe IIMTOXpOMa P450 M peakiiuu OKUCIICHUS 3TaHOJIA U alleTalbJeTHIa B KJICTKaX MCUCHH.

27. Ponp medeHn B MUTMEHTHOM OOMeHe. buocuHTe3 reMonpoTenHoB, peryisnus. Bernoman-
Te OCNKH, COACpIKAIINe B KAUYECTBE MPOCTETUYECKON IPYIIIbI T'eM, U UX (YHKIUU B OpraHHU3ME.
[opdupumn.

28. Pacmajg remorno6una B kitetkax POC. MeTaboin3M KeTUHBIX TUTMEHTOB.

29. XKentyxu. [IpudyrHBl BOZHUKHOBEHHUS, MEXAHH3MbI PA3BUTHUS IMMATOJIOTHYECKUX H3MEHeE-
Huii. JlJabopaTopHas TUarHOCTHKA.

30. buoxumHuuecKue METONbl TUArHOCTUKU 3a0ojeBaHui nedeHH. Kakwe QepmeHTH sBIisi-
I0TCs crenuGUIHBIME 15 TernaTonuToB? Kakue 13 HUX MO3BOJISIOT CYIUTh O TIYOHHE IMOPaXKCHHUS
oprana?

31. Mertabonuueckue MpoLecchl UCTIONb30BaHUS YITIEBOJIOB, )KUPOB U OEIKOB B KAUeCTBE HC-
TOYHUKOB JHEPTUH (TJIMKOTEHOJM3, JTUXOTOMHYECKOE paCIIETUICHHE TIFOKO3Bl M TOCIEIYIoNIee
oxucnenue [1BK, mobunuzanus xupa u3 Aemno U -OKUCICHUE KUPHBIX KUCIIOT).

32. MeTtabonryecKue Mponecchl JeTOHNPOBAHUS YTICBOAO0B U JTUMHIOB THIH. Heooxomaumo
3HATh CXEMY CHHTE3a TTIMKOT€Ha, CXeMbl PECHHTE3a U CHHTe3a TPUALWITINIEPONIOB, Gochonumu-
70B. 3HATh OTJINYME CHHTE3a TPUAIUTIIUIIEPOJIOB B TIEYCHHU M KUPOBOW TKAHH.

33. HeoO6x0onuMOCTh MHTErpalii MeTa0oNu3Ma, ee MPHUHIMIHUATIbHBIE cocTaBistonine. Me-
XaHU3MBI PETYISIINI MeTaboIn3Ma.

34. Perynsiuuss U HampaBICHHOCTh METAaOONMMYECKUX MPOIECCOB B TIEUYEHHU, KUPOBOM U
MBIIIEYHON TKAHSX ITOCIIE TPHEeMa MUTIH | HATOIIAK.

35. MexopraHnHblii MeTaboIHM3M B pa3iluHbIe MEPUO/IbI TONOAaHNS. MeXaHu3M THIIePIPOaY-
KIIMA KETOHOBBIX TEJI.

Bomnpocsl 111 MOATOTOBKH K KOJUIOKBUYMY IS cTyAeHToB MDUY:

1. CgoiictBa ropmoHoB. OcobeHHOCTH Ouosioruueckoro nerctBus. Kmaccudukanus ropmo-
HOB. [IprMepbI rOpMOHOB, PeaTU3YIOUINX CBOE IEHCTBHE Yepe3 pa3IMuHbIe PELEHTOPEI.

2. Penenitopsl kK TOpMOHaM, KiIacCU(pUKAIHS, CTPOCHHUE PEIETTOPOB.

3. G-6enku, X BUIBI U POJb B MEXaHU3ME JICHCTBUS TOPMOHOB, CBSA3BIBAIOIIUXCS C MEM-
OpaHHBIMU PELIETITOPAMHU.

4. D¢ddexropHbie cUCTEMBI U BTOPUYHBIE TOCPEIHUKHU MPOBEJCHNUS TOPMOHAIBHOTO CUTHAJIA
B KJIETKY. MexaHu3Mbl 00pa30BaHUsI BTOPHUYHBIX TIOCPEIHUKOB. PO Kanblus B MEXaHU3ME Tepe-
Jla4y¥ TOPMOHAJIBHOTO CUTHAA.

5. PactBopuMass m MeMOpaHOCBsi3aHHasI TyaHMJIATIIMKIIA3bl, MEXaHU3M AaKTHUBAIlUH, PEajH-
3anus dddexra.
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6. ['opMOHBI — OeNKH: MPOCThIE U CIIOKHBIE. MecTo 00pa3oBaHusl, MPUMEP MOJIEKYJISIPHOTO
JIEUCTBUSL.

7. T'opMOHBI — TPOHM3BOJIHBIE AMHUHOKHUCIOT. MecTo 00pa3oBaHMs, MEXaHU3MBI IEpelaun
TOPMOHAJILHOTO CUTHAJIA B KJIETKE.

8. OOure npUHIUIBI CHHTE3a TOPMOHOB OEJIKOBO-TIENTHIHOW TPUPO/IBI.

9. OO6mue NpUHLIKIIBI CHHTE3a TOPMOHOB CTEPOUIHOM MPUPOIBI.

10. BazompecCuH, XUMHUYeCKass MPUPOJA, MEXaHU3MBI INEpeadyd TOPMOHAJIBHOTO CHTHaJa
B KJIeTKe, 3 dekThl. Hecaxapuplii quader.

11. T'opmoOH pocTa, peenTop COMaTOTPOIMHA, MEXaHU3M Nepeaayl TOPMOHAIBHOTO CUTHAIA
B KJIETKE, OPraHbI-MUILICHU, BIIUAHNE HA MeTa0oau3M. V30bITOK U HEIOCTATOYHOCH TOPMOHA.

12. WoaconepsKamue ropMOHBI IUTOBUIHOM Kejle3bl. XUMHUUECKas HPUPOJA, OCOOEHHOCTH
CHHTE3a, MEXaHHU3M Iepe/layl TOPMOHAIILHOTO CUTHAJIa B KJIETKE, BIMSHUE Ha MeTabonu3M. ['umno-
U TULIEPTHPEO3.

13. I'mokaron. XuMuyeckasi IpupoJia, MECTO CUHTE3a, MEXaHU3M Iepeladyl TOPMOHAIILHOTO
CHTHAJIa B KJIETKE, BIIMSHUE HA META0OIH3M.

14. T'opMOHBI MO3rOBOIO BElIECTBAa HAAMOYEUHUKOB. XUMHUYECKas MPUPOJA, CXeMa CHHTE3a,
MEXaHU3M Iepeaadydl TOPMOHAIBHOIO CHTHAJIA B KIIETKE, BIMSHUE HA MeTabomu3M. Peoxpomoru-
TOMA.

15. T'opMOHBI KOPBI HAIIOYEYHUKOB: TIIFOKO- 1 MUHEPATOKOPTUKOMIBL. XMMHUYECKas IPHPOJIA,
O0COOCHHOCTH CTPOEHUS PELEITOPOB, MEXaHHU3M Iepelayl TOPMOHAIBHOTO CUTHAJIA B KJIETKE, BIIH-
sHue Ha metabonn3M.Cunapomsl Kymunra, Konna, 6one3np AnaucoHa(«OpoH30Bast 00JIE3HbBY).

16. Uncynun. XuMuyeckasi mpupoa, 0COOEHHOCTH CUHTE3a, CTPOCHHE WHCYJIMHOBOIO pelie-
NTOpPa, MEXaHW3MBI Tepeladyd TOPMOHAIBHOTO CHTHANa. BiusHue Ha MeTaOOIW3M YIJIEBOJOB,
JINIIHAI0B, OEIKOB.

17. Caxapublii 1uader. Buapl, npuunnbl. Hapymenus oOMeHa yrieBo10B, JUIUA0B, OEIKOB.
bruoxummnueckas 1uarHocTuka caxapHoro nuadeta. [ToctpoeHue caxapHbIX KPUBBIX.

18. Caxapnblii nuaber: MEeXaHW3M KETOHEMHUW W HapyIICHHE PEaKIMid TITM303WIMPOBAHUS.
MeTab0a13M TII0KO3bl B MHCYJIMHHE3aBUCHMBIX TKaHSIX. BoccTaHOBUTENBHBINA MyTh OOMEHA IIIIO-
KO3BI.

19. Ileuens Kak ri1aBHBIN Opran romeocTasa. @YHKINHU MEYESHH.

20. Ponp meyenn B oOMeHe yriieBooB. Heo0XoquMo 3HATh CXeMbl OCHOBHBIX ITyTel oOMeHa
YTJIEBO/IOB, KJIIOUEBbIE (PEPMEHTHI 3TUX MPOLIECCOB U UX PETYIATOPHI, a TAKXKEe YMEThb OOBSICHUTh
3HaYeHHUE NMEeHT030(0Cc(ATHOTO U IITIOKYPOHOBOIO MyTel MeTaboIn3Ma IITF0KO3bI.

21. Ponp neuenu B oomeHe OenkoB. HeoOxonMMo 3HATh peakIuu MPEeBpaIIeHUs aMUHOKHC-
JIOT TI0 aMHHOTPYIIE, MyTH 0Opa30BaHUs 3aMEHMMBIX aMHHOKHCIIOT, CIIOCOOBI 00€3BpPEKMBAHUS
MIPOAYKTOB 'HUEHUS OEJIKOB U aMMHUaKa.

22. Ponb nedyenu B oOMeHe jumuoB. HeoOXoquMo 3HaTh CXEMBI OCHOBHBIX ITyTEeH OOMeHa
JUMUI0B. MeXaHU3Mbl Pa3BUTHs KUPOBOM WMHOWIBTPALUHU IEYEHU (B TOM 4YHCIE HPU alKOTo-
nu3Mme). JlunorpornHbie pakTopHl.

23. LlentpanpHas pons anetwi-KoA B oOMene nunuioB. Cxema 00pa3oBaHusl KETOHOBBIX TeJl
Y peaKIny, C KOTOPHIX HAYMHAIOTCSI CHHTE3 )KUPHBIX KUCIOT U CHHTE3 XOJIeCTepOIIa.

24. Antutokcuueckas (GyHkius nedeHu. OOe3BpeXMBaHUE B MEYEHW TOKCHYHBIX BEIIECTB,
HOPMAJIbHBIX META0OJIMTOB, JEKAPCTBEHHBIX MpernapaToB. MUKPOCOMAaIbHOE OKHCIICHHE H OKHCIIe-
HUE 3TaHOJIa U alleTalIbETH 1A B IIEYCHH.

25. Ponp medeHW B MUTMEHTHOM OOMeHe. BHMocWHTE3 reMonpoTenHOB, peryisius. benkw,
coJiepKalye B KayecTBE MPOCTETUUECKOM IPyIIIbl reM, U UX GyHKUUH B opranuzme. [lopdupun.

26. Pacman remorio6uHa. MeTaboIi3M )KEeITIHBIX TUTMEHTOB.

27. Kentyxu. [IpyunHbl BO3SHUKHOBEHUS, MEXaHU3MbI PA3BUTHUSl MATOJIOTHYECKUX H3MEHE-
Huil. JJaboparopHasi TuarHoCTHKa.

28. buoxuMHUECKUE METOJbl JTUArHOCTUKM 3a0oneBaHMi neuyeHu. Kakue ¢GepMeHTHI sBIs-
10TCA crieu(UIHBIMU JJIS1 TeaTOLUTOB?
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29. MetabonnyecKkue MpoLecch UCTIONb30BaHUS YITIEBOIOB, )KUPOB U OEJIKOB B KAUeCTBE HC-
TOYHUKOB 3HEPruM (IJIMKOTE€HOJM3, JUXOTOMHUYECKOE PpaCLICIUIEHHE IIIOKO3bl U IOCIEyIolIee
okucnenue [1BK, MmoOumm3amus xupa u3 J1eno U f-OKUCICHNE )KUPHBIX KUCIIOT).

30. Merabonuueckue MpoLecchl AeNOHUPOBAaHUS YIIIEBOJOB U JUNUAOB nuiu. Cxema CUH-
Te3a IIIMKOT'€Ha, CXEMBI PECHHTE3a U CUHTE3a TPHALMITIULEPOIOB, PochoIunuaoB. 3HaTh OTIINYHE
CHHTE3a TPUALMIIIULEPOJIOB B IEYEHU U JKUPOBOW TKAHH.

31. Uuterpamus meraboin3Ma, €e NMPUHIHMIHAAIBHBIE COCTaBIsAoONe. MeXaHu3Mbl Perys-
UY MeTabosn3Ma.

32. Perynsuusi ¥ HamnpaBJIEHHOCTh META0OJIMUYECKUX MPOIECCOB B IEUEHH, JKUPOBOW U
MBILIEYHON TKaHIX IOCIIE IprUeMa MUK U HaTOLIaK.

33. MexxopranHslii MeTabOJIU3M B Pa3IMYHbIE TIEPUOJIbI TOIOAAHUSA. MeXaHU3M TUIepIpOay-
KIIMU K€TOHOBBIX TEJl.



BUOXUMMUS KPOBHU

3AHSATHE 27
BEJIKU KPOBU. IBIXATEJIBHAA ®YHKIUA KPOBU. TEMOI'JIOBUHO3bI.
WCCJIEJOBAHUE BY®EPHBIX CBOVCTB CHIBOPOTKH KPOBH.
KOJINMYECTBEHHOE OIPEJAEJIEHUE XJIOPU/10B B KPOBHU

AKTYaJIbHOCTh TeMbl. XUMUYECKUN COCTaB KPOBU B OMPEICICHHON CTENEHH OTpakaeT Co-
CTOsSIHME OOMEHa BellecTB B opraHu3me. Pasnuunble 3a00j€BaHMs COIPOBOXKAAIOTCS N3MEHEHHEM
COJZIepKaHUsl B KPOBU T€X MJIM MHBIX BEIIECTB, B TOM 4Hcie 0enkoB (pepmentor). buoxumuyeckuit
aHauu3 OeJIKOB U (PEPMEHTOB IIA3Mbl KPOBH KPOBU IPOBOJUTCA C LIEIbIO TUATHOCTUKU M Tudde-
PEHLMATBHON TUArHOCTUKY 3a00JIeBaHHM, YCTAHOBJICHUS MPOTHO3a OOJIE3HH U OLEHKH () (HEeKTUB-
HOCTH MPOBOJAMMOTo JiedeHusi. OHON M3 BaKHEUIIMX (YHKLUUN KPOBU SIBISETCS €€ JbIXaTelbHas
¢bynkuusa. Ha 3aHATHU CTyIEHTHI pacCMaTPHBAIOT OCHOBHBIC OEJKM KPOBH, MX IPOUCXOXKIICHHE,
CTPYKTYPY, MEXaHU3MBbI TPAHCIIOPTA KUCJIOPOJa U YIJIEKUCIIOTO ra3a. AHOMalIbHbIE TeMOIJI00UHbI —
OJTHA U3 MIPUYUH THUITIOKCHH.

Lesb 3aHATHSA: 3aKPENTUTH 3HAHUS O MPOUCXOXKIACHUU OCIKOB U ()epMEHTOB IJIa3Mbl KPOBH,
0COOEHHOCTSIX MeTadojM3Ma B 3PUTPOLUTAX, CTPOCHUU U (DPYHKIMOHUPOBAHMU TI'€MOITIOOMHA,
TPAHCIOPTE Ta30B KPOBBIO, JAMArHOCTHYECKOM 3HAUYCHHHM HaWOOJee BAKHBIX OHMOXMMHUHUYECKUX
KOMIIOHEHTOB KPOBHU.

TpeOoBanuss K MCXOAHOMY YPOBHIO 3HaHMH. /i1 OTHOTO YCBOEHUS TEMBI HEOOXOIUMO
HOBTOPUTH U3:

" 00wel Xumuu.

—OCMOTHYECKOE U OHKOTHYecKoe naBieHue, pH kpoBu, OydepHble CUCTEMBI, THTPOMETPHU-
9YeCKHe METO/Ibl aHAIIN34;

" OUOOP2AHUYECKOU XUMUU.

—CTPOCHHE U CBOMCTBA T€MOTIIO0NHA;
" HOPMANbHOU u3U0I02UU:
—reMorio0uH (pyHKUINH, TPOU3BOJHBIE M AHOMAJIbHBIE (POPMBI);

" OUONOUYECKOU XUMUU.

—CTPYKTypHasi opranuzaius 0eIKoB, kiiaccudukaims 0eIKoB;
—0COOEHHOCTH METab0IM3Ma IPUTPOLIUTOB,;
—MyTH ucnonb3oBanus Oz B kiIeTkax; mytu oopazoanus CO2 B KIeTKax

3AJAHUSA AJI51 CAMOIIPOBEPKH UCXOJAHOT'O YPOBHSI 3HAHUIA

3aoanue 1. HenoctarouHoCTh KakuX (hEPMEHTOB SPUTPOITUTOB COMPOBOMKIAECTCS UX TEMOTH30M?
A. T'moko30-6-¢ocdaTnerugporeHass. I'. M3ouuTparaernaporeHassl.

b. [TupyBaTkuHa3sbI. . Aprunassl.

B. IIupyBataerniporeHassl.

3aoanue 2. B KpoBU HOBOPOKJIEHHOTO C YETKO BBIPA)KEHHON CHHIOIIHOCTHIO HOCOT'YOHOTO
TpeyrojbHUKa OOHApY>KEH MOBBIIMIEHHBIH YPOBEHb aHOMAJIBLHOI'O IeMOINIOOMHA C BaJEHTHOCTBIO
xenes3a 37, Kak Ha3bIBaeTCs 3TOT aHOMAJIBHBIM TeMOTIOONH?

A. Metremorio0uH. I'. KapOremorino6uH.

b. KapOokcuremorioouH. N. T'emoryio6wH S.

B. OxcuremorsioOuH.

3adanue 3. B cxeme MeTa00IM3Ma SPUTPOITUTOB (CM. HIKE) YKAXKHUTE:

A. ®epmenTsl, obo3HaueHHble HHdpamu 1, 2 u T. 0. (8apuanmer omeemos. 6-pocdo-
(bpyKTOKMHA3a, TeKCOKMHA3a, MUPYBATKWHA3a, ajbaoja3a A, TIyTaTHOHIEPOKCHAA3a, TITyTaTHOH-
penykTasa, TprozodochaTruzomepasa, rimoko30-6-pocharaerunporenasa, audocdornuneparmyTa-
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3a, 6-ocdormokonaTaeruaporetasa, pochorekconszomepasa, GochorimuepaTkuiasa, ruepalb-
nerundocdarneruiporeHasa, Karauasza, CylnepoKCHAINCMYTa3a, JaKTaTAECTHAPOreHaza, MeTreMo-
JIOOMHPEIYKTa3a).

B. Kodepmentsl, 0603naueHubie OykBamu A, b (éapuanmor omeemos: HAL", HAJIDY).

B. Peaknuu, o6ecnieunBaroniue sputpouutel ATO.

I". IIpouece, obecneunBarommii spurpountsl HAJIOH H'. JI. ®depMeHTH aHTHOKCHIAHTHON
3aIIHTBHI.

E. Annocrepuyeckuil peryasTop, CHUKAIOUINI CPOJICTBO reMOrIo0MHa K KUCIOPOY.
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MeTab0u3M 3pUTPOITUTOB.
AK — ackopbunoBas kuciora, 1AK — nerunpoackopOuHOBas KHCIOTA,
A, B — xodepmentsr; AHz2, BH2 — BoccTaHOBIICHHBIE KOQEPMEHTHI.

HpCIGMJleOCWlb pemeﬂuﬁ npoeeponie, conocmasue ux ¢ omeemdamul.

Bonpocsl 1151 00CyKIeHUA:

1. benku mna3mel kpoBU. OCHOBHBIE O€IKOBBIE QPAKIUK: aTbOYMUH, TIOOYIHHBI, GUOPUHO-
red (cogepxaHue, QyHKIUHN); aTbOyMHH-TJIIOOYTHMHOBBIH KOA((ULIKUEHT U €ro JAMarHOCTUYECKOE
3Ha4yeHue. buonornyeckast poib U AMArHOCTMYECKOE 3HAUEHUE HEKOTOPHIX OENKOB IIa3Mbl KPOBU
(rarrroryioOuH, TpaHcheppHH, IEPYIOIUIa3MUH, UHTUOUTOPHI TputicuHa, C-peakTUBHBIA OEJIOK, MH-
TephepoH, KpUOTIOOYTUHBI).
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2. ®epMeHTHI TIa3Mbl KPOBHU (CEKPETOpPHBIE, MHAWKATOPHBIE, IKCKPETOpHBIE). Jlnarnocruye-
CKOE 3HaYCHHUE OTpEeICIICHUS aKTUBHOCTH (DEPMEHTOB IJ1a3MbI KPOBH.

3. Ocobennoctu Metabonu3ma B spurponurax. CTpoeHHE TeMOTrIo0HHA, PAa3HOBUIAHOCTU
(HOpMasbHBIC M AaHOMAIIBHBIC) U TPOU3BO/IHBIE TeMOTTIO0NHA. ['eMOrII00MHO3HI.

4. JlpixatenbHasi GYHKIUS KPOBU. DPUTPOLUTHI KaK TJABHBIA YYaCTHHK TPAHCIIOpPTAa ra3oB
KPOBBIO (pOJIb TeMOrio0nHa U Kapoanruapassl). O0paTumMoe CBSA3bIBAHHE KHCIOPOa M YTIEKHCIIO-
ro ra3a Kak crnoco0 TpaHCHOPTUPOBKU (MexaHu3Mbl cBsi3biBaHHsS CO2 u Oz ¢ reMoriioOuHOM, KO-
OIIEPAaTHBHOE B3aUMOJCHCTBHE CYOBETMHHMI] T€MOTTIO0NHA, PETYISALUS HACBIECHUS T'eMOTJIOOMHA
KHCJIOPOIOM M JHCCOIMaliuu okcuremorioouna (pH, 2,3-mudochoriuiepar, reMieparypa)).

JIMTEPATYPA JUIA ITIOAT'OTOBKHA

Ocnognasn
1. buonoeuuecxas xumus / B. K. Kyxra [u ap.]. Mocksa : bunom, Musck : Acap, 2008. C. 549-567.
2. buonoeuueckas xumus / A. J1. Taranoend [u ap.]. Musrck : Berm. mik., 2013. C. 379-382, 395-401.
3. KoHcnekr exuuii.
Jlononnumenvuasn
1. Buoxumus genoseka : yue06. B 2 1. / P. Mappu [u ap.] ; mep. ¢ aarn. Mocksa : Mup, 1993. T. 1.
C. 52-62.

3AJTAHUSA 111 CAMOCTOSITEJABHOM PABOTHI

3aoanue 1. [loBropuTe 1 3aIOMHUTE OMOXMMUYECKHE KOHCTAHTHI KPOBU (CM. TaOIuUILy):

HeKOTOpI)Ie OHOXMMHYECKHE KOHCTAHTDI KpOBH

[TnoTHOCTH KpOBH (1IETBHON) 1,05-1,06

pH 7,37-7,44
OcMOTHYECKOE aBJIEHNE 7,6-8,1 atm
OHKOTHYECKOE [aBICHHE 0,03-0,04 atm
['moko3a naa3Mel (CBIBOPOTKH) 3,9-6,1 mmonb/n
OO01Me TUITUIEL 3,5-6,51/n1

Tpranunrauneposst 0,85-2,0 Mmmounb/a
XoecTepon 3,9-6,2 Mmmonb/n
OO6muii 6e0K CHIBOPOTKU 65-85 r/n
AnpOyMuH 35-50 r/n
['moOyrHbI 20-35 r/n
PubpuHOreH 2-4 1/n

OcTaTo4HbIN a30T MIa3Mbl (CBIBOPOTKH)

14,3-25 mMoie/a

MoueBrHa 11a3Mbl (CBIBOPOTKH)

2,5-8,3 Mmonb/n

AMMHaK KpoBU

6—65 MKMOIB/1

MoueBasg xucnora: MY>KUHUHBI 0,20-0,42 Mmmonb/n
JKEHIIUHBI 0,12-0,34

['emornoOuH KpoBH: MY>KUHHBI 130-170 r/n
JKEHIINHBI 120-150 r/n

bunupyOuH 1m1a3mel (CBIBOPOTKH): 00N 8,5-20,5 MxMoIB/I
npsMOit 2,2-5,1 MxkMoOaB/1
HenpsiMoi 1,7-17,1 MKkMOIIB/1

Na* B mazme

130-150 mmosb/1

K* B ma3zme

3,5-5,6 Mmmonb/n

Ca?" B mnasme (06wiA)

2,2-2,7 MMonb/n
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3aoanue 2. HazoBute MHAMKATOpHBIE (DEPMEHTHI KPOPBU U MOSICHUTE UX TUArHOCTUYECKOE
3HAYEHHUE.

3aoanue 3. 3HaTh U yMETh OOBACHUTH MEXaHU3MbI TPAHCIIOPTA Fa30B KPOBBIO.

3aoanue 4.

4.1. Kakue u3 MpUBEACHHBIX YTBEPXKICHUN XapaKTePU3YIOT reMOTII00MH YeIoBeKa?

A. T'eMOrnIo0MH B3pOCIIOro YeloBeKa MPEACTaBIsIeT COO0H CMECh, COCTOSIIYIO U3 T€MOTJIO-
ouna A (96-98 %), remorsioouna Az (2—3 %) u remornoouna F (0,2-1 %).

b. 'emornoOun A COAEPKUT IO JBE IS o U 3.

B. 'emornoOuH A2 COIEPKUT T10 ABE O- U IBE O-TICTIH.

I'. T'emornoOun F conepxut 1o ABe 1Eenu o 1 .

J1. OMOpuoHanbHbIH reMoraoouH (remoriioOuH P) Bximrouaer B ce0st Tpu (hpaxiiu: reMoriio-
oun I'oep | (£262), remornooun I'osep Il (02€2) u remoriooun [optaens (C2y2).

4.2. Kakue u3 CIeIyOINX YTBEPKICHUN O CTPYKTYPE TeMOTJIOOMHA BEPHBI?

A. Mosekyna OCHOBHOTO ITeMOTJIOOMHA B3POCIOTO YelOBEKa COCTOUT M3 ABYX HMICHTHYHBIX
0-CYOBEIMHUI] ¥ IBYX UACHTHYHBIX [3-CyOHEIMHHII.

b. Cy6benununa (mpotomep) reMorio0uHa COCTOUT U3 OJHOM MOTUNENTUIHON 1enu (TrIoou-
Ha) U rema.

B. I'em — 3T0 KOMIUIEKC TpOTONOP(PHUPHHA CO CBSI3aHHBIM B €0 IIEHTPE aTOMOM JKeJe3a.

I'. ene3o remoryiobnHa 0CTAaeTCs IBYXBAJICHTHBIM HE3aBHUCHMO OT NMPHCOCIMHCHUS WIH OT-
Ja4¥ KUCIIOpO/a.

J1. B Mosiekysie reMorio6iHa UMErOTCst eHTphl uisi csi3biBanus Oz, CO2, nporonos (H)
u 2,3-npudocdorauiepara.

4.3. Kakre u3 Cleylonmx YyTBEPXKACHUH O B3aWMOJICHCTBHM KHCIOpOJa M TeMOTJIO0MHA
BEPHBI?

A. Kucnopos cBA3bIBa€TCS ¢ MOJIEKYJION TeMOTJIO0NHA KOOTIEPATHBHO.

b. Kucnopos cBsi3bIBaeTcs € *elne30M reMa reMorioonHa.

B. Yrnekucnsiif ra3 yMeHbIIaeT CpoJICTBO T€MOTIIO0UHA K KUCTIOPOY.

I'. CpoactBo remornioOnHa K KUCIOPOy YBETHMUUBAETCs MpH MoHWkeHuu pH 1 Hao0opoT.

M. Okuch yriepoa, IuaHUAbl KOHKYPUPYIOT C KUCIOPOJOM 32 MECTO CBSI3bIBAHUS B reMe Te-
MOTJIO0WHA.

4.4. Ykaxute ommoouHoe yreepxiaeHue o 2,3-nudocdormunepare (2,3-API'K):

A. TIpeobnanatomuii opranndeckuii pocdar B 3puTpOLUTAX.

b. [IpomeXyTO4YHBINA MPOAYKT MIMKOJIUTUYECKOTO IYTH.

B. B sputpouuTtax HaxoAUTCsA B KOHIEHTPALUAX NPUOIN3UTENBHO SKBUBAIEHTHBIX T€MOTJIO-
OuHy.

I'. Monekyna reMorjio0nHa cBs3bIBaeT 4eThlpe Mosiekysl 2,3-JIPI'K.

J1. CrabunusupyeT 1e30Kcu(opmMy reMOorIOOnHA, CITOCOOCTBYS MEPEXOTY KUCIOPOa B TKAHH.

HpCIGMJleOCmb pemeuuﬁ npoeepvnie, conocmasue ux ¢ omeemamul.

ITPOBEPBHTE BAIIIM 3HAHUSA (CAMOKOHTPOJIb YCBOEHHUA TEMBI)

3aoanue 1. AnbOyMUHBI TIa3MbI KPOBH XapaKTEPU3YIOTCS:

A. Xopo1eil pacTBOpUMOCTBIO B BOJIE.

b. Monexynsproi maccoi okosio 70000 [a.

B. Conepxat MHOTO AMKapOOHOBBIX AMHUHOKHUCIIOT.

I'. He sBIISIIOTCS TIIMKONTPOTEMHAMH.

J. Coneprkanue B mia3Me KpoBU B HOpMe cocTasisieT 35-50 r/m.
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3aoanue 2. Yxaxure omm004HOe yTBEP)KACHNUE. ATbOYMHHBI IJIa3Mbl KPOBU:

A. CUHTE3UPYIOTCS B 9PUTPOLIUTAX.

b. CpaBHUTENBHO OBICTPO OOHOBIIAIOTCS.

B. Urparot BaxXHYIO poJib B CO3JaHUHU OHKOTHUYECKOTO JAaBJICHHUS.

I'. BeimonHs0T poik 0EIKOBOTO pe3epBa OpraHmu3ma.

J1. OCyIiecTBISIIOT TPaHCIIOPT METa0OIUTOB (KUPHBIX KHCIOT, OMIMpYOHHA, albl0CTEPOHA,
Ca?") u nexapcTBEHHBIX BElIECTB (AHTUOMOTHMKOB, CYJIb()aHUIAMUIOB, CATUIMIATOB, GapOUTypa-
TOB, CEPJCUHBIX INIMKO3UIOB U JIp.).

3aoanue 3. ' moOynuHbI Ma3Mbl KPOBU XapaKTEPU3YIOTCS:

A. BOJBIIMHCTBO TII00YIMHOB — TIIMKOTIPOTECHHBI.

b. merot 601b11yI0 MOJIEKYJISIPHYEO MacCy B CPABHEHHH C allbOyMHUHAMU.

B. MHorue rimo0ynuHbl — CpaBHUTEIBHO THAPOGOOHBIC OCIIKH.

I'. BeimagaroT B 0cafiok ToJbKO B HackiieHHOM pactBope (NH4)2SOa.

J1. ®usnonoruyeckre KOHIIEHTPAIUU TI100yIMHOB B ma3Me kposu — 20-35 1/

3aoanue 4. Yxaxure BepHble yTBepxKaeHUs. [ T00yIUHBI TU1a3MbI KPOBH:

A. IlpuHHUMaIOT yyacTHe B CO3JJaHUU T'YMOPAJIbHOTO UMMYHUTETA.

b. OcymiecTBastoT TpaHCIIOPT OPraHUYECKUX BEIIECTB (METa00IUTOB, TOPMOHOB, BUTAMUHOB).
B. OcymecTBisioT TpancnopT katronos (Cu?*, Fe®*, Mg?" u mp.).

I'. SIBnsttOTCSI MHHTHOMTOPAMU POTEOTUTUIECKUX (PEPMEHTOB.

J1. UrparoT BeayIIyto pojib B CO3JJaHUM OHKOTUYECKOTO JJaBICHHUS.

3aoanue 5. Kakue GyHKINN BBITOTHSIOT IPUBEICHHBIC HUXKE TIIO0YIMHBI KPOBU?

1. Lepynomnia3mMuH. A. VuaactByer B TpaHcmopre xene3a (Fe®') mo kpoBeHOCHOMY
2. TpancdeppuH. pyciy.

3. ap-Maxkpornooynud.  b. Begymias posb B TpaHCIIOpTE MEAM K TKaHSIM.

4. T'anrtoryioOmH. B. Cesi3p1BaeT u TpaHCHIOPTUPYET CBOOOAHBIN T€MOTJIOOMH IIa3-

MBI B KJIIETKH PETUKYJIOIHIOTEIHS.
I'. Uurubupyer npoteonutuueckue (HepMEHTbl KPOBU (TPUIICHH,
XUMOTPUIICUH, TPOMOHH, TJIa3MUH, KAJUIMKPEHH).

3aoanue 6. Kakue U3 npuBeeHHBIX YTBEPKIACHUM XapakTepu3ytoT C-peakTUBHBIN Oenok?

A. Jlaet npenunurat ¢ C-nonucaxapuoM MHEBMOKOKKA.

b. Cocrout u3 6 cyoweaunuil ¢ mosiekysipHoit maccoit 23000 [la kaxaasi.

B. IIocTOsSIHHO B MajbIX KOJIMYECTBAX COJEPIKUTCS B KPOBH NPAKTUYECKH 30POBBIX JIIOJEH.

I'. KonnenTpanus B 1muia3Me KpOBHM IPU BOCHAJIEHUN WM HEKPO3€ TKAHEW MOKET YBEINYU-
Batbcs B 20-25 pas.

J1. SIBnsiercs mapanpoTEUHOM.

3aoanue 7. PazButue MeTreMorioOMHeMuil MOXKeT ObITh 00YCIOBIIEHO!

A. OTpaBneHHEM OKHCITUTENSIME (HUTPUTHI, HUTPAThl, HUTPO30COSANHEHHSI, OPOMHUIBI U TIP. ).
b. Huskum napruaabHbIM JJaBI€HUEM KHCIOPO/a.

B. HacnencTBeHHBIM JIe()eKTOM METTEMOTIIOONHPEAYKTa3bl.

I'. AHoManbHOU popmoii remornoduna (M-reMorioOuH u zip.).

J1. BBICOKMM MapuHaIbHBIM JaBJIEHUEM YTJIIEKUCIIOTO ra3a.

3aoanue 8. o-Tanaccemus XxapakTepu3yeTcs:

A. HapymieHneMm cuHTE3a Q-LIETIH.

b. Hapymenuem cunresa B-1emnm.

B. Ycunenuem cunrtesa f- u y-1ienei.

I'. [TosiBnenuem B kpoBu remoraoouna H (Ba).

J1. ITosiBnenreM B KpoBHU remoriioonna baprca (ya).
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3aoanue 9. B-Tanaccemus xapakTepu3yerTcs:

A. Hapymienuem cuHTe3a 0-1ETH.

b. Hapymenuem cunresa B-1iemnm.

B. [losiBnenueM B kpoBu reMorioonHa Kenus (cogepuT y- u B-1enu Hapsay ¢ o-LernsMu).
I'. VBenuueHnuem cojepkaHusi B KpoBH remMorioouna F (02y2).

J1. YBeIu4eHHEM COIEpKaHus B KPOBH reMOrio0nHa Az (0:202).

OTBeTHI K pellieHUuI0 3a1aHui

Jna camonposepku ucxo0no2o ypoens 3HAHUIl

1—A,B.2—A. 3 5 A-HAID', b - HAL"; B: pochornuueparkunasuas (14) u nu-
pyBatkuHasHas (15) peakuuu; I': menro3odocdarusiii myth; [I: cynepokcuaaucmyTasa, Karaiasa,
IyTaTHOHIEPOKCHAA3a, TIyTaTHoHpeaykTasa; E: 2,3-mudochormumepar.

Jlna camocmoamenwvhou pabomot.

41—ABb,B,T,/1;42—A,b,B, T, 1;43—A,b,B, 1;44—T.

JIABOPATOPHAS PABOTA (60 MuHYT)

Padora 1. BydepHble cBoiicTBa CLIBOPOTKH KPOBH.

B cwiBopoTKe KpoBH (PyHKIHOHUPYIOT OnkapOoHaTHas, OenkoBas W ¢ocdaTHas OydepHbie
CHCTEMBI.

Ipunyun memooa. Tutpyrot 0,1 u pactBopom HCI 1 mi ceiBopotku kpoBu (1-s mpoOupka)
u 1l vt Bojbl (2-1 mpoOHupKa) Mo UHIUKATOpy OpoMdeHonmoBoMy cuHeMy (rmo 1 Karuie B KaxIyto
MPOOUPKY) JI0 JKeNTor OKpacku. CpaBHUBAIOT PE3YJIbTAThl TUTPOBAHHUS.

Pesyabrar: VcbIB. =

VH20 =
BoiBoa:

Pagora 2. TurpoMeTpuyecKuii MeTO/ onpeaeeHUs] IEJT0YHOI0 3aMaca KPOBH.

KonnyecTBo Bcex OCHOBaHHMM KPOBHU, B TOM YHUCIIE CBA3aHHBIX C T€MOIIOOMHOM, 0003HaYaeT-
Csl TIETIOYHBIM 3aI1acoOM IIETTbHON KPOBH. JTa BEIWYMHA HE COOTBETCTBYET PE3EPBHOM IIEITOYHOCTH
KPOBH, T. €. KOJINUECTBY XUMHUYECKH CBSI3aHHOM M1a3MoH yriekuciaoTsl npu 40 MM ee HarpspKeHUs,
a BCer/ia 3HAYNUTEIBHO MPEBHIIIALT €e.

Ipunyun memooa. K nenpHON KpOBU 100aBISIOT 3aBeoMo Ooubinee koiudectso HCI, ko-
TOpasi HEUTPAJIM3yeT BCE IIENIOUYHBIE KOMIIOHEHTHI. M30BITOK KHCIOTHI OTTUTPOBBIBAIOT MIETIOYBIO,
3aKaH4YMBasi THTPOBaHME B TOUKE 3KkBUBaJeHTHOCTU Iipu pH = 5,0. D10 3Hauenue pH cooTBeTcTBYET
M302JIEKTPUYECKUM TOYKaM OCHOBHBIX OCJIKOB KPOBU — allbOyMHHA, TTI00yIMHA U TyI00uHa. B cpe-
1e, OMIM3KON K M303JIEKTPUYECKON TOUKe, OEJIKM HEYCTOMUYUBBI U JIETKO BBINAAal0T B ocanaok. [lo-
TOMY O KOHIIE THUTPOBAHHS CYIAT 1O TIOMYTHEHHIO pPacTBOpa W BBIMAJICHUIO XJIOMBEB OeKa.
OObIYHO OKOHYAHHE peakiuu (MOMYTHEHHE) MPOUCXOIUT PE3KO C J00aBIEHHUEM OJHOW Karulu
menoyn. [llenoyHoit 3amac KpoBH BRIPAKAIOT B MHJUIMAKBUBAICHTAX IIEIOYH U COOTBETCTBYET KO-
JMYeCTBY CBsi3aHHOH ocHoBaHUsMH KpoBH HCI B mepecuere Ha oxuH mutp kpoBu. dusnonornye-
CKHeE TIpeenbl KojebaHuii menoyHoro 3anaca kposu — 100-115 moks/11.

Xo00 paoomer. K 10 mn 0,011 HCI nobasmstor 0,2 Mi KpoBH M TIIATENBHO EPEMEIIUBAIOT.
[Tpo3paunsiii Oypsiii pactBop TUTpYIOT u3 MukpoOropetkn 0,1 NaOH mo pes3ko HacTymaromiero
noMyTHeHusl. OTMEYaIOT KOJMYECTBO IIEJI0YH, OLIe/IIee Ha TUTPOBaHHE.

[IlemouHoO# 3amac KPOBHM PaCCYUTHIBAIOT IO (hOpMyIIe:

X (makB/n) = (1-Vr)-0,1-1000/0,2,
rae 1 — komumyectBo HCI, B3sToi st ananusa u Beipaxkenno B 0,1 v koHneHrpanuu, Mi; Vr —

00BEM IIENOYH, U3PACXOAOBAHHEIN Ha TUTpoBanue, Mi; 0,1 — kommuecTBO MIKB B 1 MII 1Iemouw;
0,2 — xKomm4ecTBO KPOBH, B3aTOE A1 aHanu3a, Mit; 1000 — 1 autp kpoBw.
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PesyabTaT: V(M) =

Pacuer:

BriBoxa:

Padora 3. KosiuuecTBeHHOe onpe/iejieHHe XJI0PUI0B B KPOBH 110 JIeBUHCOHY.

XJ10p HaXOAUTCSl B OPraHu3Me B OCHOBHOM B MOHHM3UPOBAHHOH (hopme. XI0pUI-UOH — TJIaB-
HBI BHEKJICTOUHBIH aHMOH. AHHOHBI XJIOpa — HanOosiee BaKHBIE OCMOTHYECKH aKTHBHBIE KOMIIO-
HEHTBI KPOBH, JUM(BbI, CIIMHHOMO3TrOBOMH kuakoctu. Coaepikanue xjopa (XJIOPHA-MOHOB) B CHIBO-
POTKE KPOBH HPAKTHUYECKH 3I0POBBIX B3pocCibIX Jojaeil coctaBisier 95-105 mmons/n. B mmaszme
Y CHIBOPOTKE KPOBU TPYJHBIX JIETeH KOHIIEHTpPAIUs XJIOpUI-UOHOB B HOpMe paBHa 80—-140 MMoub/m.

Ilpunyun memooa. APreHTOMETPUUYECKUM OCAJOYHBIM METOJ OCHOBAaH Ha CIIOCOOHOCTH
HMOHOB cepedpa 00pa30BbIBaTh C MOHAMHU XJIOpA HEPACTBOPUMBIE colH. KOoIMYecTBO 0caaaroIero
BemectBa (AgNO3) 5KBHBAJICHTHO COJICPIKAHUIO XJIOPHU/I-UOHOB.

[IpoBOAST TUTpOBAaHUE XJIOPUI-MOHOB KPOBU a30THOKHUCIBIM cepeOpoM B MPUCYTCTBUU HH-
mukatopa K2CrO4. ITo mocTmkeHHH SKBHBAJICHTHOM TOYKM THUTPOBAaHUS M30BITOK MOHOB cepebpa
o0pa3yeT ¢ HHIUKATOPOM COCTUHEHUE KUPIUIHO-KpacHOro 1Beta (Ag2CrOa).

Xo0 padompr.

1. Ocasicoenue 6enkos Kposu.

B nByx nmpoOupkax roToBsT cmech pactBopos: 5 mut 0,45 % ZnSO4 + 1 mu 0,15 NaOH. 3atem
B 1-10 npoOupky BHOCAT 0,1 M chIBOpOTKH, BO 2-10 (KOHTPOIbHYIO) — 0,1 M1 H2O yyer. [Ipobupku
HarpeBaroT 3 MHMH Haj mjaameHeMm cnupToBkH. [locie »Toro comepkumoe mpoOUPOK (PHIBTPYIOT
B K0J1004KH uepe3 BaTy. Ocaliok Ha BaTHOM (DHIIBTPE MTPOMBIBAIOT JIBa pa3a BOAOH (10 3 Mi).

2. Ocascoenue uonoe xnopa 6 npucymcmeuu K>CrOs. K ¢unpTpary npuimBaroT 2 Karu
1-2% pactBopa K2CrOs u tutpyrot pactBopom AGNO3 10 M3MEHEHHUs JKEITOTO I[BETa PacTBOpa
B KUPITUYHO-KPACHBIH.

Pacuem. V13 o6bema (mu1) AgNOs3, momreamero Ha TUTpoBaHue onbITHOroO pactsopa (Von (Mi)),
BeruMTalOT 00beM (M) AQNOs, momregmuii Ha TUTpoBaHUue KOHTPOIS (Vionrp (MIT)), U pasHHILY
ymHoxaroT Ha 0,355, ecnu pesynbTaTr BeIpaxaroT B mMr xsopa Ha 0,1 mur kpoBu. [[iist BeIpaxkeHHs

B Mr% mnosyuyeHHyI0 BelMuuHy HY*)HO yMHOXUTh Ha 1000. Koadduuuenr nepecyera B eAMHUIIBI
CHU (mmoms/m) — 0,282.

C (Mmo115/1) = (Vor — Vicorrp) +0,355 +1000 +0,282;

Pe3yabrar: Von () =
VI(OHTp (mm) =

Pacuer:

BriBona:

IHoanuces npenogaBares:
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3AHSATHE 28
CUCTEMA I'EMOCTA3A. PA3JIEJIEHUE BEJIKOB CbIBOPOTKH KPOBH
METOAOM 2JIEKTPO®OPE3A HA AHETUWIHEJIJIFOJIO3E. OITPEJAEJIEHUE
COJEPKAHUA KAJBIUA B IIJIASME KPOBU

AKTyanbHOCTH TeMbl. Tema «['emocTa3. CucTemMa CBEpTHIBaHUS KPOBW» — TPAJUIMOHHO
CIIOKHAs JUIsL CTyAeHTOB. [loHMMaHue MpOIecCCOB CBEPTHIBAHMS KPOBH M (PUOPUHOIN3a — OCHOBA
JUIsL TajbHEUIIETr0 N3y4eHHs] BOIIPOCOB JIMArHOCTUKH, JICYCHUS, TIPOPHUIAKTHKH TPOMOO30B (TPOM-
00aM00mit) U reMopparuii. Hapsimy ¢ onpenenenneM obmero 6enka mia3Mbel KpOBU BaXKHOE JTHA-
THOCTHYECKOE 3HAUCHHE MMEET BBIICHCHHE KOJMYECTBCHHBIX B3aMMOOTHOIICHHHA MEXKIY OTHEIb-
HeIMU  (pakiusivu  OenkoB. Ha 3aHSATHM CTyJIEHTBI 3HAKOMSTCA C 3JICKTPOPOPETUYECKUM
paszeneHreM OEIKOB CBIBOPOTKH KPOBH, IPOBOJIAT KOJUYESCTBEHHYIO OIIEHKY MTPOTCHHOT PAMM.

Heab 3aHATHSA: IOTYYUTH NPEICTABICHUE O MEXaHU3MaX reMOCTa3a U U3y4uTh (YHKIIMOHU-
pPOBaHUE CUCTEMbI CBEPTHIBAHUS KPOBH;, O3HAKOMHUTHCSI C MPHUHIIUIIAMUA HCCIICIOBAHUST OEIKOBOTO
COCTaBa KPOBH, MOHSTH AUArHOCTUYECKOE 3HAYCHUE OTPEIEICHUS KOINYECTBEHHOT'O COOTHOIICHUS
0eKOBBIX (DPaKIIHii CBIBOPOTKH KPOBH.

TpeOoBanuss K MCXOAHOMY YPOBHIO 3HaHMH. /i1 OTHOTO YCBOEHUS TEMBI HEOOXOIUMO
MIOBTOPUThH H3:

" 00wel Xumuu.

—TUTPOMETPHUYECKUE METO bl aHAITN3A,;

" OUOOP2AHUYECKOU XUMUL:

—IUTPATHAS KPOBBY;
" HOPMANbHOU PUUOIOUU.
—reMocTas;

" OUONOCUYECKOU XUMUU.

—(hM3UKO-XMMHUYECKHE CBOWCTBA OEIKOB, METO/IbI pa3/ielieHHs OSNKOB (BBICATMBAaHHE, JIICK-
Tpodope3), KOINYECTBEHHOE ONpe/eeHre Oeka 1miia3Mbl KPOBH,
—(epMeHTHI.

Bomnpocel 11 caMONIpOBEPKH HCXOHOI'0 YPOBHSA 3HAHMMA:
1. Yro moHMMAIOT o4 remocTtasom? Buasl remocTasa.
2. Yt0 TaKkoe «IUTpaTHas KPOBb»?

Bonpocs! pu1s1 06cyxneHust:

1. Ilpencrasnenue o remocrase. OnpenenaeHue, CTpyKTYpHO-(yHKIIMOHAIbHbIE KOMIIOHEHTHI,
COCYUCTO-TPOMOOIIUTAPHBINA M KOArysIlMOHHBIN remocTa3. Cuctema cBEpThIBaHUS KPOBU ((yHK-
LIMOHAJIbHBIE 3BEHbS U UX Ouosnoruuyeckas poiib). [IpencraBienne o HapymeHusx GyHKIMOHUPOBa-
HUS CUCTEMBI CBEPTHIBAaHUS KPOBH.

2. CeeprhIBaromasi cuctemMa (KOMIOHEHTBHI M MX MPOUCXOXKICHHE), TEMOKOArysnus (ormpe-
neneHue, ¢a3bl U UX MPOJOJDKUTEIHLHOCTb, HCTOYHUKHA TPOMOOIIACTUHOB). BHEmHUI 1 BHYyTpeH-
HUN MEXaHU3MbI CBEPTHIBAHUS KPOBH.

3. Butamun K. Xumuueckas npuposa, pasHOBUIHOCTH, PUPOIHBIE UCTOYHUKH, POJIb B Te-
MOKOAryJsiiuu.

4. AHTHMKOAryisiHTHas cucTema, Kiaccuukanus (GU3NOIOTHUYECKUX AaHTUKOATYJISIHTOB: Iep-
BUYHBIE U BTOPUYHBIE (IIPEICTaBUTENN, MeXaHU3M JeiicTust). [IpencraBnenne 00 MCKYCCTBEHHBIX
AHTHKOAryJIIHTaX MPSMOro U HEMPSIMOTO JEHCTBUS.

5. OubpuHOIUTHYECKAs] cUCTeMa, MexaHu3Mbl ¢pudpuHonu3a. [InazmunoBas cucrema. Kom-
IIOHEHTHI M UX MPOUCXO0KIECHUE, MEXaHU3M JACUCTBHUSI.
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JIMTEPATYPA JUISA ITIOATOTOBKH

OcnosHnasn
. buonoeuueckas xumus / B. K. Kyxra [u ap.]. Mockga : bunom, Munck : Acap, 2008. C. 567-585.
. buonoeuueckas xumus / A J1. Taranouu [u ap.]. Munck : B, mk., 2013. C. 382-389.
3. KoHCHeKT neKiui.

N -

Jlononnumensnas
1. Usanos, E. I1. PykoonctBo no remoctasuoiioruu / E. I1. UBanos. Munck : benapycs, 1991. 304 c.
2. Bacunvkosa, T. B. MosekyasipHble MEXaHH3MbI reMocTasa © yueb. mocodue / T. B. Bacuibkosa.
Munck : MI'MU, 1999. 57 c.
3AJAHUS JJISI CAMOCTOSITEJBHOM PABOTBI

3aoarnue 1.
1.1. M300pa3ute cxeMy BHYTPEHHETO IIyTH CBEPTHIBAHUS KPOBH.

1.2. 3anoMHuUTE aKTUBATOPHI (hakTOpa XareMmaHa.
1.3. Ha cxeme BHEIIHETO MEXaHW3Ma CBEPTHIBAHHUS KPOBH 3aMEHHUTE 3HAK BOIPOCA COOTBET-
CTBYIOIIMMHU (haKTOpaMHU:

?

@. VI 41—> ®. Vil
./ \ ?
@.1X ®.I1Xa-? —>l

?-¢.Va —»l
Olla—>
l Oubpun S

? ») :i
OuopuH |

BHemnuii MexaHu3M CBepPTHIBAHUSA KPOBH

[OX] OubpuHOTEH

3aoanue 3. Hazourte BuTamuH K-3aBucrumMeble (pakTOpbl CHCTEMBI CBEPTHIBAHHS KPOBH.
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3aoanue 4. Ymenite 00BSICHUTE MEXaHU3M JCUCTBUS OCHOBHBIX (PU3MONIOTMYECKUX aHTHKOA-
T'YJISTHTOB.
4.1. Beibepure U3 NpUBEACHHBIX (PU3HOIOTHMYECKUX aHTUKOATYISTHTOB:

A. IlepBuunbie. . ®ubpwuH.
b. Bropuunsie. . Aatutpomo6un IlI.
. 'enapumn.

. IIporeuns: C u S.

. 02-Makporiao0yuH.

. Maruburop nytu TkaneBoro (akropa.
. [IponykThl nerpagamuu pudpuHa.

~No o h~ N~

4.2. Tlouemy y rOMO3UTOTHBIX HOBOPOXKJIEHHBIX C MyTalei rena nporenHa C HabmonaeTcs
pacnpocTpaHeHHBIH TPOMOO3 BHYTPEHHHUX OPTaHOB (BpOXKJIEHHASI MOJTHUEHOCHAs mypiypa)?

4.3. Tlouemy mipu OaKTepUATBHBIX HWH(EKIUAX, BHI3BAHHBIX HEKOTOPBHIMHU CTPEITOKOKKAMH,
Habmonatotcsa 1uddy3Hble KPOBOTCUCHHS?

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

ITPOBEPBHTE BAIIIM 3HAHUSA (CAMOKOHTPOJIb YCBOEHUS TEMBI)

3aoanue 1. B mpouecce TpomMO00Opa3oBaHHUs pa3inyarOT BHEIIHUNW U BHYTPEHHHMM IyTH
CBepThIBaHUS KpoBH. Ha KakoM »Tare cBepThIBaHUS KPOBU OHU He COBMAIAIOT?

A. IlpeBpaiienre npoTpoMO1Ha B TPOMOUH.

b. [IpeBpamenue ¢pudpuHorena B puOpuH.

B. O6pa3zoBanue npoTpoMOHUHa3bl (AKTUBHOTO TPOMOOIITIACTHHA KPOBH).

I'. PeTpakius KpoBSHOTO TpomoOa.

J1. IlpeBpanenre mia3aMUHOT€HA B IJIA3MUH.

3aoanue 2. Kakoe U3 npuBeIeHHBIX YTBEP)KICHUN He XapakTepHO A pakTopa XaremaHa?
A. SIBnsieTcst CEpHHOBOM MTPOTEA30M.

b. AxTuBHpyeTCs KAJUIMKPEUHOM.

B. AkTuBHpYyeTCS IPU KOHTAKTE KPOBU C UY>KEPOJHON MOBEPXHOCTHIO (CTEKIIO, KAOJIHH).

I'. AkTuBHUpyeTcss TPOMOOLUTAPHBIM TPOMOOIIIIACTHHOM.

J1. AKTUBHUpYETCS TKAaHEBBIM TPOMOOIIIIACTUHOM.

3aoanue 3. Pacnionoxure B NpaBUIbHOM MOPSJIKE COOBITHS, MPOUCXOAAIINE TpU 00pa3oBa-
HUU GUOPUHOBOTO CIyCTKA:

A. Crabwinzanus nonumMepa ¢pudpuna (odpazoBanue pudpuna I).

b. Otmennenue ot pubpuHoreHa pudbpuHonentTuaos A u B.

B. Perpaknus crycrka.

I'. O6pazoBanne Gpudpuna S.

3aoanue 4. HaGmonaemast mpu HacneAcTBeHHON HenoctatouHocTu ¢aktopa X mossien-
Hasi KPOBOTOYHMBOCTH OOBSICHIETCS HEBO3MOXXHOCTBIO 00pa3oBaHMs CTAaOWIBHOTO (UOPHHOBOTO
cryctka. KakoBa posb miua3MeHHON TpaHcriyramuHasbl (puOpuHa3bl) B 00pa3oBaHUU T€MOCTATH-
geckoro Tpomba?

A. Yyactue B cunTe3e (puOprUHOreHa B IEUCHH.

b. YuacTtue B o6pazoBanuu puOpuH-MOHOMEpA.

B. Yuactue B 06pazoBaHNM pacTBOPUMBIX (PUOPUH-MOHOMEPHBIX KOMILIEKCOB.

I'. YuacTue B KOBaJIGHTHOM CITUBKE (PMOPUHOBBIX MOJIEKYII.

J1. YdacTue B peTpakIuy reMOCTaTHUYECKOro TpoMoa.
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3aoanue 5. I'nnoBuramMnHo3 K compoBoKaaeTcsl MOBBILIEHHON KpOBOTOYMBOCTHIO. KakoBa
poinb ButamuHa K B remokoarynsuun?

A. HeoOXxoaum ISl aKTHBAIIMH CBEPTHIBAIOIICH CUCTEMBI TIOCTIE TIOBPEXKICHUS COCY/IA.

b. HeoOxoaum 11711 OIHOBPEMEHHOT'O aKTUBUPOBAHUS CBEPTHIBAIOIICH M MPOTHBOCBEPTHIBA-
IOIEH CUCTEM.

B. YuactByer B mocrcunternueckoM cospeBanuu I, VII, IX u X dakropoB cBepThiBaHUs
KPOBH.

I'. YyacTByeT B CBSI3bIBAHUU MOHOB KaJbIIHsl.

J. YaactByert B cuntese V u VI hakTopoB cBepThHIBaHHS KPOBH.

3aoanue 6. Bpibepute mnpaBUiIbHBIE YTBEPXKIEHUS, XapaKTEpU3YIOIIUME Yy4acTHE HOHOB
kasbims (¢. 1V) B reMokoarysmnuu:

A. SIBnsit0TCS BTOPUYHBIMU OCPEAHUKAMU B IEUCTBUU Psiia TOPMOHOB.

b. CtumynupoBaHue Mpo1eccoB MEPEKUCHOTO OKUCICHUS JIMMHIOB.

B. CBazpiBanne Ha TpoMOOIUIACTHHAX KaJbIMi-3aBUCHUMBIX (DaKTOPOB CBEPTHIBAHUSA KPOBU
(). IX, d. X, . VII, ¢. 11).

I'. CraGunuzanus CTpyKTypbl TPOMOOIIIIACTUHOB.

J1. AKTHBHpPOBaHNE HEKOTOPBIX (DAKTOPOB CBEPTHIBAHUS KPOBH.

3aoanue 7. lepunut anturpombuna |l — gacras npuunna Tpom6030B. KakoBa aHTHKOary-
JSHTHAS posib aHTuTpoMOuHa I11?

A. ObpazoBaHue HEOOPATUMOTO KOMILJIEKCA C TeMapUHOM.

b. Uarubupyet Buramut K-3aBrucumoe kapOOKCHIMPOBAHHE OCTATKOB IIIyTaMaTa.

B. HeoOpaTtumo nHaKTUBUPYET OOIBIIUHCTBO CEPUHOBBIX MPOTEA3 CBEPTHIBAIOIICH CUCTEMBI.

I'. 3aTpynHsieT cBsi3pIBaHUE (PAKTOPOB CBEPTHIBAHUS HA TPOMOOIIIACTHHAX.

J. Pazpymaer V u VIII paxTopsl cBepThIBaHUS KPOBH.

3aoanue 8. BribepuTe mporeccsl, Onpenesomne TPOTHBOCBEPTHIBAIONIYI0 AaKTHBHOCTH Te-
napuHa:

A. CBsI3bIBa€T MOHBI KaJIBITHSL.

b. AxtuBupyer antutpomoOus Ill.

B. O6pa3yer HecTaOUIIbHBIE KOMIUIEKCHI C HEKOTOPHIMH (DaKTOpaMM CBEPTHIBAIOIIEH CHCTe-
MBI, BBIKJIIOYAs UX U3 Mpoliecca FreMOKOAryJIsLuH.

I'. OcymecTBisier HehepMEHTAaTUBHBIN (PUOPHUHOIINS.

J. Uarubupyet Butamun K-3aBucumoe kapOOKCHIIMPOBAaHUE OCTATKOB INIyTaMaTa MPOTEUHOB
CusS.

3aoanue 9. YxaxuTte MpOTEONUTHYECKHE (EPMEHTHI, NPU JAECHCTBHUM KOTOPHIX BO3MOXHO
MpeBpalleHue MIa3MHHOTEHA B TITa3MHH:

A. TkaHeBbIi aKTUBATOP MJIa3MUHOTEHA.

b. YpoxknHasa.

B. IIpoteun C (S).

I'. a2-AHTHTIIIA3MHUH.

J. a2-Makporiao0ymiuH.

3aoanue 10. Pacrionoxute B MPaBUIHLHOM MOPSAKE COOBITHS, TPOUCXOASIINE Ipu GrudprHO-
m3e:

A. Ilna3muHOreH ocaxkaaercst Ha GUOPHUHOBBIX HUTSX.

b. TkaHeBbIil aKTUBATOP IJIA3MUHOI'€HA aKTUBUPYET MJIa3MUHOTEH.

B. TkaHeBbIi1 akTUBATOP TUTA3MUHOT€HA CBSI3BIBAETCS ¢ (PHOPHUHOM.

I'. [Ina3mMuHOreH npeBpaiaeTcs B IIa3MHH.

J. [Inazmun runponusyet GpulOpuH.
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OTBeTHI K pelIeHn 0 3aJaHNI

Jlna camocmosamenvhou padomut:
41A-2,3,456,b-1,7.

JIABOPATOPHASI PABOTA (80 MHHYT)

PaGora 1. Pa3nesienne 0eIKOB CHIBOPOTKH KPOBH METOJ0M 3JieKTpodope3a HA aleTHI-
LeJTI0JI03e.

B ximHMYecknx nabopaTopusx Hanbojiee paclpoCTPaHEHbI MEKTPO(HOPETHUECKUE METOIbI
UCCIeIOBaHMs OETKOBOTO CHEKTPa IIa3Mbl (CBIBOPOTKH) KPOBU. DIeKTpodope3 OETKOB CHIBOPOTKH
KPOBH — OOBEKTUBHBIA METOJ MPHU MEPBUYHOMN TaOOPATOPHON TUATHOCTHKE OCTPHIX U XPOHUYE-
CKHX BOCHAJIUTENbHBIX 3a00JI€BaHUH, 37I0KAYECTBEHHBIX OIyXOJel, 3a0oeBaHuil TieueHu, Oesok-
Ne(QUIUTHBIX COCTOSIHUNA, MOHOKJIOHAJIBHBIX TaMManaTuii u JeQUInuTa aHTUTEI.

Pa3znenenuie 6enKOB CHIBOPOTKU KPOBH Ha allETHIILIEIUTIONIO3HBIX MIEHKAX NaéT uéTkoe (pak-
LIMOHUPOBAHUE U COKpPALIAET BpeMs dieKTpodopesa 10 25-30 MUHYT.

Ilpunyun memooa. Meton ppakuMOHUPOBAHUS OCHOBAH HA TOM, YTO IOJ BJIHSHHEM IIO-
CTOSTHHOTO JJIEKTPUYECKOTO TOJSI OCJIKH CHIBOPOTKH KPOBH, OOJIAJAIOUIME AIICKTPHUECKUM 3apsi-
JIOM, BUKYTCSI [0 CMOYEHHOUW Oy(epHBIM pPacTBOPOM IIEHKE aleTHIILEIUIION03bI CO CKOPOCTHIO,
3aBHUCSAIICH OT BEJIMYMHBI 3apsi/ia U MOJIEKYJISIPHOM Macchl yacTuil. BenenctBue 3Toro Genku ChIBo-
POTKH pa3leNsitoTcsl OOBIYHO HAa 5 OCHOBHBIX (Ppakuuii: anbOyMHUH M TJIOOYJIMHBI a1, 02, B U ¥, CO-
JepKaHUe KOTOPBIX ompexaensercs (oromerpudeckn. OTHOCUTEIBHOE COJEpKAaHUE OCIKOBBIX
(bpakuii B CBIBOPOTKE KPOBH 3[JOPOBOTO YEJIOBEKA BBIPAXKAETCS CIEAYIOUIMMH Iudpamu: ansdy-
mun — 53-66 %; enobyaunvr — 29-54 %: ar-rnoOynmuael — 2-5 %, 0p-rmoOymuHBl — 6-12 %,
B-rmo6ymuuabl — 8-15 %, y-rnmoOymunasl — 11-22 %. AnbOyMuH-TII00YIMHOBBIN KOd(DuImeHT —
OTHOIICHHE KOJIWYECTBA ATbOYMHUHOB K KOJIMYECTBY IJIOOYIMHOB B OMOJOTHYECKUX KUAKOCTSX.
B kpoBu BennunHa anbOyMHH-TIIO0YIHMHOBOTO KO3 (dUILIMEeHTa B HOPME OTHOCUTENIBHO MOCTOSTHHA
u paBHa 1,5-1,7. CHmxeHue anbO0yMUH-TI00YJIMHOBOTO KO3 (ullMeHTa, XapaKTepHOe 1Ji1 MHOTHX
MATOJIOIMYECKUX COCTOSHUM, MOXKET OBITh CBSI3aHO KaK C YBEJIMYEHHUEM aOCOIIOTHOTO KOJIMYECTBA
rJ00YNMMHOB (IIPU OCTPBIX M XPOHUYECKUX BOCHAJIMTENBHBIX MPOIECccax), TaK U C YMEHBIICHUEM
a0COJIIOTHOTO KOJMYECTBa anbOyMHHOB (MPH LUPPO3€ MEUYCHH, IeNaTUTE M JPYrUX 3a00JICBAHUIX
MICUCHH).

1. DuekTpodoperuyeckoe pasjaeneHne 0eJIKOB CHIBOPOTKH KPOBH.

KroBetnble oTaenenus ammaparta i yekTpodopesa 3anonHsioT OyhepHbIM pPacTBOPOM.
[Tonocku aneTuinesIoa03bl CMaunuBalOT OyhepoM M Tyro HATATMBAIOT (HE JOJDKHBI MPOBHUCATH)
B IPOMEKYTKE MEXIY KIOBETHBIMH OTACICHHSIMHU. Uepe3 MOJIIOCKYy HOCHTENSI B TEYCHHE 5 MUHYT
MPOMYCKAIOT 3JEKTPUUYEeCKUi TOK. OTKIIIOYAIOT 3JIEKTPO(YOPETHUECKYI0 KaMepy, Ha MOBEPXHOCTh
AIeTUIIIIEIUTIONO3HON TUIEHKM y KaToAa Ha JIMHHUIO CTapTa HAHOCAT CHIBOPOTKY KpoBu. [TpuGop
BKJIIOYAIOT BHOBb U IPOBOJAT 3JIEKTpoopeTnieckoe pasaeiaeHue 0eaKoB.

2. Okpacka riekTpodoperpamm.

[Tocne oTkatoueHus: mpubopa MIEHKH BEIHUMAIOT U CPa3y MOMEIIAIOT UX B PacTBOP KpacHUTe-
a5 (amunouépusiit 10 B) Ha 10—15 munyrt. J{ns ynaneHust n30bITKa KpacuUTeNs MOJIOCKU alleTUIILeN-
JIFOJIO3bI IEPEHOCAT B KIOBETY € 2 % pacTBOpOM yKCycHOHM kucioTel. Uepe3 10—15 MuHyT Kuciaoty
CIMBAIOT ¥ TIOJIOCKH 3aJIMBAIOT YUCTHIM PACTBOPOM YKCYCHOM KHCJIOTHI. B pe3ynbrare Takoit oopa-
OOTKM CHMHME IMATHA, COOTBETCTBYIOIIME PA3IMYHBIM (DpakiHsiM OElKOB, OTUETIMBO BUIHBI HA IPO-
3payHoM (hOHE aleTUIILIEIUTIOJIO3HOM MIIEHKH.
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2-5%
7-13%

Mornowexne ceeTta

8-14%
12-22%

o

52-65% ©

AnpOyMuH 01~ 02- B- Y-TI00yNIHHBI

Jlencuromerp

y 4 4
i

[Tonocka aneTwiIneIFI035b]

Onexmpogopezpamma (a) u dencumoepamma (6) 6e1K08 Cbl8OPOMKU KPOBU YeN08eKA
Ha ayemunyennionose

3. KontuuecTBeHHasi OLEeHKA 3jeKTpodoperpamMM npogooumcst nymem OeHCUMoMempuu
unu homomempuu coomeemcmsayrouwux d10amos.

3.1. lencuromeTpusi 3jaeKTpodoperpaMm MPOBOIAUTCS C HCIIOIB30BAHHEM JICHCUTOMETpA.
Hencutomerp — ¢doToMeTpUUYECKU Tpubop, oOecTeyuBaIONil CKaHUpPOBAaHUE dJIeKTpodope-
rpamMmbl. Llenbio ckaHUpOBaHUS SBISETCSA MOJYyYEHUE JIEHCUTOTPAMMBbI — Tpadudeckoro n3obdpa-
KEHHS pactpeeieHns KOHIIEHTPALUNA KpacuTelNs BIOIb dNEeKTpodoperpaMmbl, MPeACcTaBIISIONIYIO
CO0O0¥ Ceprr0 OTICTBHBIX MTUKOB, 110 COOTHONIECHUIO IUIOMAACH KOTOPBIX HHTETPATOP U MUKPOIIPO-
[IECCOPHOE YCTPOMCTBO MpHOOpa BHIYUCISIOT OTHOCHUTEIBHOE COACpKAHHE KaKIO0W OeTKOBOM

bpakumn.

pabouunn cTon

X00 pabompl. O3HAKOMBTECH C YCTPOWCTBOM
nencurometpa. [lomecture Ha pabounii cTon nmpudopa
UCCIIeTyeMYI0 JJIeKTpodoperpaMmMy TakKuM 00pa3oM,
yTOOBI (Ppakius anTbOyMHUHOB ObLIa ClieBa, T. K. MPH-
0Op TPOU3BOIUT M3MEPEHUS ONTUYECKOW IMIOTHOCTH
CJIeBa HaIpPaBo.

B mporpamme, ympasnstoiieit mpubopom, BbIOe-
pUTE HOMEp TOPOXKKH dJeKkTpodoperpammbl. Beioepu-
Te kKoMaHay «CkaHHMpoOBaTh BbIIEICHHOEY». [Ipubop
B aBTOMAaTUYECKOM PEXHME OTCKaHUPYET BBIOPAHHYIO
aneKTpodoperpaMmmy, ONPEASTUT TPAHULBI (PPaAKIIHA
U BBIJIACT UX TMPOILIEHTHOE COOTHolleHue. B ciyudae
HEOOXOUMOCTH TPAHUIBI (PPAKIIMA MOMXKHO BBICTA-
BUTH ITyTEM HA)KATHS JIEBOM KJIABUIIEH MBIIIKH.
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Coneprxanue,
%

[To cooTHOmIEHNIO (DpakUii OMPEENSIIOT UX COOTBETCTBHE HOPME M MPOU3BOJST BHIUKCIIE-
HUE aTbOyMHUH-TI00YIMHOBOTO KO3 duUliueHTa mno ¢popmyne:

coJiepKaHue aTbOYMHHOB, %o
coJiepKaHue rI100yINHOB (CyMMa BCceX III00YIMHOBBIX (ppakiuii), %o

Pacuer: A/l =

BeiBOI:

3.2. ®oTomeTpH 3110aTOB pakuuii Oenka

Xo00 pabomwr. Tlonocky aneTUIIEIUTIONO3BI MPOMOKAIOT (UIBTPOBAILHON Oymarom, okpa-
IIeHHBbIe OeNKOBbIE (hpPAKIMM BHIPE3AIOT U TMOMEMIAIOT B COOTBETCTBYIOIIME NPOHYMEPOBAHHBIE
MIPOOUPKU C AITIOUPYIOLIUM pacTBOpoM (B 5 mpobupok HanuBaroT u3 6roperku no 5 mia 0,1 1 NaOH).
Yepes 20 MUHYT IPOTUB BOJIbI (KOHTPOJIb) ONPENEISIOT ONTUYECKYIO TNIOTHOCTh KaX/I0r0 pacTBopa
Ha (oroanekTpokanopumeTpe (kroBeta 10 MM, kpacHbIi cBeTOGMIBTp ¢ A = 670 HM). 3Has onTHYe-
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CKHE TIOTHOCTH PACTBOPOB, COOTBETCTBYIOIINE KaXI0H (PpaKLUH, BBIYUCISIOT CYMMY OTITHYECKHX
IUIOTHOCTEH BCeX (hpakIHii M paCCUMTHIBAIOT OTHOCUTEIBHOE COJIeprKaHne Oelka B KaXKI01 (paKiuy,
BBIYHCIISIIOT alTbOYMUH-TIIO0YTHHOBBIN KO PUIIUEHT.

Onrtuy. TWIOTH. 2moara ansoymuHa (E)
CyMMa onTud. IiIoTHOCTEH (X)

OtHocut. conepx. ansoymuna (%) = - 100 %.

Pe3yabTaThl:

aTbOYMUHBI | 01-TJIOOYIIHMHBI | 02-TJIOOYJIUHBI | B-TII00YIHHBI | Y-TI00YITHHBI z

E (ontuu.
TIJIOTH. )

OTHOCHT.
cox-e, %

Pacuer: A/ =

BriBOa:

Pa6ora 2. Onpenesienue coaepKaHus KaJbIUs B MJ1a3Me KPOBH.

Kanpuuit urpaet Ba)xHyI0 poJib B OCYILECTBICHUH IPOLIECCOB KU3HEAEATEIbHOCTH. OH BiIMsI-
€T Ha IPOHUIAEMOCTb OMOJOTMYECKHMX MeMOpaH, BO30YyIMMOCTh HEPBOB M MBIIII, Y4acCTBYET
B HEPBHO-MBIILIEYHON MPOBOJUMOCTH, COKPAILEHUHU U paccilabIeHuu MYCKYJaTypbl (B TOM 4HUCIIE
MBILIIBI CepJila), CEKPETOPHBIX Ipoleccax, GOpMUPOBAHUU KOCTH U Xpslla; BO3AECHCTBYET Ha 00-
MEH BEIIECTB B KIIETKaX, SBJSIETCS BAXKHBIM (DAKTOPOM reMOcCTa3a M MOCPEIHUKOM JIEHCTBHS TOp-
MOHOB B KJIETKE.

KonunuecTBeHHOE ompe/enenre Kajablus B MIa3Me KPOBUM MMEET BaXKHOE 3HAUY€HUE AJIs JAua-
THOCTHKH psijia 3a00J1€BaHUM U TPpU HAOJIIOIEHUH 32 XOJJOM JIEUECHHUSI.

B HOpMe KoHTIeHTpaIust 00IIeTo KaIbIHs B I1a3Me KpoBH — 2,2—2,7 MMOJIB/JT .

ITpunyun memooa. nnuxarop xpomoren uepHsiii ET-00 obpa3yer ¢ kanblueM coeJMHEHNE
¢uonerosoro ngera. [Ipu TutpoBanuu TpuioHoMm b (1Byx3amelieHHas HaTpueBas COJb 3TUJICHIU-
aMMHOTETPAYKCYCHOM KHCIIOThI, 0Opa3yroliasi MpoYHble KOMIUIEKChl ¢ MOHAMHU KajbllMs) TaKoro
OKpAaIIEHHOTO PacTBOpa MPOU30MIET U3MEHEHUE OKPACKH B CHHUM IIBET B DKBUBAJICHTHOM TOYKE,
COOTBETCTBYIOILEH CBSA3BIBAHUIO TPHIIOHOM b BCeX MOHOB KasbliMsl B paCTBOPE.

Xo00 pabomwi. B xon6ouky Hammator 25 min H20 u BHOcAT 1 M ammuadnoro OydgepHOro
pacTBopa. 3aTeM NpuwIKMBaOT 1 MiI HccaenyeMoil mi1a3Mbl KpOBH M 2 KaIuld HHAMKATOpa XpOMOTeHa
gyepHoro. PactBop mpuoOperaer ¢uoneroBsiii 1Bet. 3arem pactBop tutpyroT 0,002 M pacTBopoM
TpusioHa b 1o cuneit okpacku. ITo o0beMy Tpuiiona b, momesmero Ha TUTpOBaHHUE, PACCUUTHIBAIOT

0,002-40,8-100-V.

* 0,245
1

X (MMoJIB/M) =

COACPIKAHUC KaJIbIIHA B IJIa3M€ KPOBHU.

riae 0,002 — momnsipHocTh pacTBopa TpriioHa b; 40,8 — monexymnspusiii Bec Ca; 100 — ko3 duru-
eHT IS iepecyeTa B Mr%; 1 — 00beM ChIBOPOTKH, B3ATHIA A aHAMu3a; Vi — 00beM TpuioHa b,
n3pacxoI0BaHHBINA Ha TUTpoBanue. 0,245 - koagdunmenT nepecyera B enuHUIB CHU (MMOIIB/IT).

Pe3yabrar: V; =
Pacuer: X (Mmmonb/n) =
BriBona:
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IHoanuces npenogaBares:

BUOXUMMUSA ITIUTAHUA

3AHSATHE 29
BNOXUMMUS IUTAHUSA. BUOJIOT'MYECKAS POJIb BEJIKOB, )KUPOB,
YIJIEBOAOB, BUTAMNHOB. KAYECTBEHHBIE PEAKIIM HA BUTAMUWHBI.
ONPEAEJIEHUE COAEPXAHUA BUTAMHUHA C B MOYE

AKTYaJIbHOCTb TeMbl. VICII01b30BaHME MMUIIY YKUBBIMH OPTaHU3MaMH 0003HAYAETCs] TEPMU-
HOM «IUTaHHE». Pa3nnuaroT Tpyu BaXKHEUIIUX KaTETOPUU UITU COCTABHBIX KOMITOHEHTA MUIITH:

1) nuraTenbHBIC BEMIECTBA — HUCTOYHHUKH SHEPTUH U IJIACTHYECKOro MaTepuaina (OeKu, JIu-
MIUJIbI, YTJIEBO/IBI);

2) MHKPOKOMIIOHEHTHI IHIIH — BUTAMHHBI 1 MHHEPAJIbHBIE COCIUHEHHUS, HEOOXOAUMBIE IS
OMOXMMHUYECKHX MPOLECCOB,;

3) BOJIOKHHCTBIE CTPYKTYPBI — HEIepeBaprBaeMble MOJIHCAXaAPUIbI, HEOOXOIUMBIC ST HOP-
MaJbHOTO (DYHKIIMOHUPOBAHUS MMUILEBAPUTEITEHON CUCTEMBI.

OcyIecTBIICHHE TEMU WM WHBIMH KOMIIOHCHTaMH TUIIH, B TOM YHCJIC HE3aMEHUMBIMH (aK-
TOpaMU MUTAHUs, CBOMX (DYHKUUN B OPraHU3Me MPOUCXOAUT Yepe3 OMOXMMUUYECKUE MPEBPALICHUS.
[Tonnmanue TOro, KakuM 0OpPa3oOM pPa3IMUYHbIE KOMIIOHEHTHI THUIIM BOBJICKAIOTCS B HUX, TOMOXKET
OCMBICIIUTh HEOOXOIUMOCTh M CYTh COANaHCHUPOBAHHOTO MHUTAHUS, CBOEBPEMEHHO PAClO3HABATh
Y aKTHBHO JCHCTBOBATH MPU CTOJb PACIPOCTPAHEHHOM B KJIMHHYECKOW MPAKTUKE COCTOSHHUH He-
J0CTaTOYHOrO MHUTaHud. [ledunuT n000ro BUTaMUHA BEACT K MOSBICHUIO CclieNU(DUUECKUX Hapy-
IICHUH peakuii oOOMeHa ¢ XapaKTePHBIMH KJIMHHYECKUMU MPOSIBICHUSIMH. 3HAHUE KO()EPMEHTHBIX
(GyHKIIUI BUTAMMHOB B OpPraHW3MeE MO3BOJIIET MOHATH MEXAaHU3Mbl Pa3BUTHS U MPODUIAKTUKU
TUTIO- U aBUTAMUHO30B ¥ MCIOJIb30BaTh BUTAMUHBI C TPODHIIAKTUIECKOM U JIEYEOHOM 11ETBIO.

Leab 3aHATHSA: 3aKPENUTh 3HAHUA 110 XMMUYECKON CTPYKTYpE M MOJIEKYJISPHBIM MEXaHU3-
MaM OHOJIOTUYECKOT0 JAEUCTBUS KOPEPMEHTHBIX (POPM BUTAMUHOB, BOBJIEUEHHIO B META0OJU3M
JIPYTUX HE3aMEHUMBIX (DaKTOpOB MUTAHUS, CHOPMUPOBATH MPEACTABICHUE O OMOXUMUYECKIX Me-
XaHU3Max MCMOJIb30BaHUSI KOMIIOHEHTOB IMHUIIH TSI TIOJICPKAHUST HOPMATbHON JKU3HEIEATEIbHOCTH
OpraHu3ma, O MaTOJOTMYECKHX COCTOSHUSX HEIOCTATOYHOIO NMHUTAHMS, MMO3HAKOMUTH CTYACHTOB
C METOJIaMU OOHAPYKEHUS BUTAMUHOB U KOJIMYECTBEHHOTO MX OMPEIENIEHUS B MPOAYKTaX MUTAHUS.

TpeGoBanusi K MCXOAHOMY YPOBHIO 3HAHMIii. /{151 MONMHOTO yCBOEHHUS TeMBI HEOOXOAUMO
MTOBTOPHUTH H3:

" OUOOp2AHUYECKOU XUMUU.

—CTPOEHUE U CBOMCTBA T€TEPOIUKINYCCKUX COSTUHEHUN — MUPUIMHA, TUPUMUJIUHA, TTHP-
pona, Tha3oia, nopdupuHa, mapaaMMHOOCH30MHON KUCIOThHI, HHKOTHHOBOM KHCIIOTHI;

—OMOJIOTUYECKH aKTUBHBIC TeTePOPYHKITMOHATBHBIC COSTUHEHUSI OCH30IbHOTO U T€TEPOIIH-
KIIMYECKOTO PSAIOB, METAOOIUTHI M OMOPETYISITOPHL;

" OuoxuMuUU.

—Ko(epMEeHTHI U UX POJIb B MPOIECCaX META0OIN3MA;

—KkodepMeHTHBIE (OPMBI BOJOPACTBOPUMBIX BUTAMHHOB M UX y4acTHE B METa0O0IH3ME;

—IyTH KaTaboym3ma OeIKOB, )KUPOB, YIIIEBOJOB B KJIETKAX.

3ATAHUS 111 CAMOITPOBEPKH UCXOJHOI'O YPOBHS 3HAHUM

3adanue 1. Yxaxute npaBuibHOE(bIe) BRIPAKCHUE(s1) OTHOCUTENBHO TTAHKPEATHYECKUX (ep-
MEHTOB:

A. Bce oHU CeKpeTUpPYIOTCS B BUJIE HEAKTUBHBIX MTPO(EPMEHTOB.

b. Bce oHM cekpeTHpyroTCs allMHAPHBIMU KIIETKAMM.

B. Bce oHH cekpeTupyroTCs B OTBET Ha XOJECLMCTOKUHHH.

I'. JInst onTrManibHOM aKTUBHOCTH UM TpeOyetcs pH okoro 7.
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J1. OHM Ba)XHBI TOJIBKO JJIS IEpeBapUBaHUS OCITKOB.

3aoanue 2. Yxaxure npaBuiibHoe(bIe) BhIpaKeHUE(s):

A. JlelicTBue agpeHanWHA U TIIOKArOHA HANpPAaBICHO HA YBEIMYCHHE YPOBHS TIIMKOTEH(OC-
(dhopuiassl.

b. IHTEeHCUBHOCTB pacIlEIUICHUs ITIMKOI€Ha B COCTOSHMHM HATOLIAK pPaBHA MHTEHCUBHOCTHU
€ro CHUHTE3a.

B. lebochopunupoBannue TIMKOTEHCUHTa3bl B OTBET Ha [CHCTBHE HWHCYJIMHA TNPUBOIUT
K YBEJIMYEHUIO €€ aKTUBHOCTH.

I'. TAM® — 3T0 BTOpUYHBII OCPEIHHUK, KOTOPBIH 00pa3yeTcs B OTBET Ha JCHCTBHE aJpeHa-
JIMHA U TJIFOKaroHa B MEYEHH.

. @ochopmimpoBanue riaukoreHGpochopuiazbl B OTBET HA JCHCTBHE TJIIOKAaroHa yBEIHYH-
BAET €€ aKTUBHOCT.

3aoanue 3. KakoBa pyHKIINS TOPMOH-UYBCTBUTEIHHOM JIMTIA3bI B )KUPOBOM TKaHU?

A. T'unponusyer ropMoH, KOTOPBIH y4acTBYET B PAaCLICIIIICHUH KUpa.

b. Cunre3upyer HOBbIE KUPOBbIE KIIETKU U3 MIPOCTHIX KUPHBIX KUCIOT.

B. I'maponu3zyeTr TpuanuiIrannepossl ¢ 00pa30BaHUEM KUPHBIX KUCIIOT Ui APYIUX KIETOK.

J. CuHTe3upyeT IMHHOLENOYEUYHbIE XUPHbIE KUCJIOTHI JUIsl CHUHTE3a JIMIUAOB B JIPYrHX
KJIETKAaXx.

3aoanue 4. Kakyio poib urpaet reHeTH4ecKuii (pakTop B MEPCIEKTUBE JOCTHKEHUS OTpeie-
neHHoro Beca tena? Uro takoe reH Ob 1 Kakyr pojib €My OTBOJST B Pa3BUTHU OKHPCHUSI Y YEJIO-
Beka? Kakue apryMeHThl MOKHO MTPUBECTH B MOJIB3Y TOTO, YTO 3TOT I'€H CBSA3aH C KOHTPOJIEM Beca?

3aoanue 5. JIabopaTopHbIil aHAIN3 TIOCIIE TUAPOIU3a BEIISCTBA BBISBUJI B THIPOJIM3ATE afic-
HUH, pr003y 1 pocdopHyro kucinoTy. KakoBa cTpyKTypa HCXOIHOTO BelecTBa?
A. Ilenrrun. b. Hykneo3ua. B. Mononykieotun. I'. Ilentozodocdar. J{. Onmurocaxapu.

3aoanue 6. BcnoMHuTe, 4TO BUTAMUHBI IPUHUMAIOT yyacThe B Mpoleccax MeTadoau3Ma mo-
Clie X aKTHBAIIMU B KJIETKAX, T. €. PEBPAICHUs B KOPEepMEHTHYIO (hopMy.

6.1. OOBsicHUTE, YeM PYKOBOJACTBOBAJICS Bpay, 3aMEHUB OOJILHOMY HEHPOAEPMHUTOM MHUPH-
JOKCHH Ha nupujiokcanbdocdar.

6.2. [Tonbepure COOTBETCTBYIOLIME MApbl BUTAMUH — KO(EPMEHT:

1. HAT". A. TIpou3BOIHOE TUPUIOKCHHA.

2. TID. b. ITpousBoaHoe pubdodaaBuHa.

3. HS-KoA. B. IIpousBogHOE THAMUHA.

4. DA/ I'. IIpon3BoIHOE HUKOTUHOBOM KUCIIOTBHI.
5. [1D. . IIpon3BogHOE TAHTOTEHOBOW KUCIIOTHI.

Hpa@uﬂbHOCWlb pemeHuﬁ npoeepbnie, cConocmasue ux ¢ omeemamul.

Bonpocsl 1151 00CyKIeHUA:

1. TIumeBas HEHHOCTb OEIKOB, )KUPOB, YIJIEBOJOB. POJb BOJIOKHHCTBHIX IOJIMCaXa-
PUAOB ISl pabOThI MUIIEBAPUTEIBHOIO TPaKTa M OOMEHHBIX MpOIleccoB B opraHu3me. He-
3aMeHUMBbIE (PAKTOPBI MUTAHUSL.

2. DHeprus — NOTPeOHOCTh, MTPOUCXOKACHUE H PACXOJJOBAHUE B OPTaHU3ME.

3. CuHapoM HEIOCTATOYHOTO MUTAHUS — MPHUYMHBI PA3BUTHUS U XapaKTEepPHbIE MPO-
SIBJICHHSI KBAITHOPKOpA M MapasMa.

4. Xumuueckas npupoja, kopepMeHTHbIe (POPMBI, MOJIEKYISIPHbIE MEXaHU3MBI JIeH-
CTBHUS ¥ POJIb B MpoIleccax MeTabosi3Ma BOI0OPACTBOPUMBIX BUTAMUHOB: THamuHa (B1); pu-
0o¢mnaBuna (B2); mantoreHoBol kucioThl; HuanuHa (PP); mupumoxcuna (Bs); domuesoit
kuciotsl (Bo); kobanamuna (B12); 6notuna (H); ackopounosoii kuciaotsl (C).

5. Xumuyeckas mpupoja, MEXaHU3MBbI JCUCTBUS U POJIb B Mpolieccax MeTadoIn3mMa
KUpopacTBOpUMBIX BUTaMuHOB A, E, D, K.
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6. BwutamuHomomoOHbIe BemiecTBa: OuodaaBoHoMIbl (BUT. P), XO0NuH, jumoeBas
KHCJIOTa, MapaaMHUHOOCH30MHasi KUCIoTa, BUTaMUH U, KapHUTHH, WHO3UTOJ, MaHTaMOBast

KHCJIOTA.
JIUTEPATYPA JUIA TOATOTOBKH
Ocnosnasn
1. buonoeuuecxas xumus / B. K. Kyxra [u ap.]. MockBa : bunom, Munck : Acap, 2008. C. 87-131.

N

. Buonoeuueckas xumus / A. J1. Taranosud [u ap.]. Musck : Berr. mik., 2013. C. 332-358.
3. KoHcnekT exuuii.
Hononnumenvnan
4. Buoxumus uenoseka / P. Mapu [u ap.]. Mocksa : Mup, 1993.
5. Moposkuna, T. C. BuTaMuHBI | KpaTKO€ PYKOBOJICTBO IS Bpayeil U CTYJACHTOB MEIUIIMHCKHX,
(hapmakonoruueckux u ouonorunyeckux crenuanbaocterd / T. C. Mopo3kuHna, A. . MoticeeHok. MUHCK :
Acap, 2002.

3ATAHUS 1JISI CAMOCTOSITEJABHOM PABOTHI

3adanue 1. 3anoMHHUTE CYTOYHYIO MOTPEOHOCTh 4YEJIOBEKA B BUTAMHHAX, CYIIECTBEHHOE
CHIDKEHHE KOTOPOH Her30€KHO MPUBOJIUT K HAPYIICHUI0 OMOXMMHYECKHX MPOIECCOB M PAa3BUTHIO
3aboneBanuii. Ha3oBuTE MpU3HaKy TUIIOBUTAMHHO30B.

1.1. Kak Obuto yctanoneHo, cunapoMm BepuHuke—KopcakoBa, posBISIONIUICS HAPYIICHUEM
TOHYCa MBIIII KOHEYHOCTEH, CHUKEHUEM YMCTBEHHOW CIIOCOOHOCTH U JI€30pPUEHTAIlMEH, CBSI3aH
C HapyIlIEHUEM MPOYHOU cBs3U anodepmenTa u kopepmenTa B pepmeHTe TpaHckeronaze. CUMIITO-
MBI 3TOTO CHHJAPOMAa MOTYT MPOSIBIATHCS Y AJIKOTOJUKOB BCIICJICTBUE CHIDKEHUS TOCTYIUICHHS
B OpraHu3M ButamuHa. HazoBute 3TOT BUTaMHH U ero kodhepmeHTHble Gopmbl. C kakuMu pepMmeH-
TaMH KPOME TPAHCKETOJa3bl pad0OTAET 3TOT BUTAMUH?

3aoanue 2. 3a1OMHUTE SHEPro3aTparhl OPraHU3Ma B3pOCIIOTO YeJIOBeKa B COCTOSIHMM IOKOS
1 JaOUIIBHOCTH 3TOTO IMOKa3aTenisl B yCJIOBUAX naTojoruu. O0bscHUTe, Kyaa ucnoibdyercs AT
B COCTOSIHUM TIOKOsI. 3allOMHUTE peajibHbIA U KeJaTelbHbIM BKJIAJ B SHEProNnpoayKIHI0 OEIKOB,
JKUPOB U YIJIEBOJIOB.

2.1. Kak noctynaer opraHuszM ¢ o0pa30BaBIIMMCS M30BITKOM aMHUHOKHCIOT, Korjna Bel mo-
TpebmsieTe ¢ MUIIeH WM B BUJAE MUIIEBBIX 100aBOK OOJblIee UX KOJIWYECTBO, YEM TpeOyeTcs IS
CHHTE€3a HOBBIX 0enkoB? OTINMYAIOTCSA JIM MEXaHU3MBbl MCIIOJIB30BaHHUS M30bITKA AMHHOKHUCIIOT OT
MEXaHU3MOB HMCIIOJIb30BaHMsI U30BITKA YIJIEBOJOB UJIU JIMMUAOB? YKAKUTE 3TU PA3IUYUSL.

2.2. lcTouHUKaMH SHEPTUU JJIs OpTaHU3Ma YeIoBeKa B COCTOSIHUU TTOKOS SIBJISFOTCS:
A. PeasibHO — yruteBoas! 60 %.

b. XKenarenpno — ankorons 3 %.

B. Peanibno — 6enok 15 %.

I'. XKenarenpno — xup 40 %.

J1. PeambrO — ankoroib 0 %.

3aoanue 3. CHHIPOM HEIOCTATOYHOTO MUTAHUS MPOSBIAETCS B IBYX KIMHHUUYECKUX (OpMax:
KBalIMOPKOpE U Mapa3zMe. Y MeHTe yKa3aTh CXOACTBO U NPUHIUIHAIBHBIE PA3IUYHS MEXTY HUMU.

3.1. YV 6onbHOrO mociue onepaunun pe3eKUud TOLEeH KUIIKH, KoTopas Obljla MPOM3BEACHA IS
yIaJeHusl OMyXOJid, B TEYEHHE HECKOJIbKMX HeNedb pa3BHJIACh TMIOATLOYMUHEMHUS M OTEUHOCTb
TKaHel. [Ipu ocMoTpe GOJIBHOM HE BBITIISAIEN UCTOIEHHBIM, HO ObliIa 3aMeTHa OJIeTHOCTh KOMXKHBIX
IMOKPOBOB. Kakyro MaTosIoruio Mo3BOJSAIOT 3aMOAO3PUTH Bpady 3TH cuMnTombl? Kakoil moaxon
MO>KHO OBLIO OBl IPEUIOKUTH JIJIS TPEOJOJIEHHUS 3TOTO0 COCTOSIHUA y MallMeHTa?

3aoanue 4. 3anoMHUTE: HApSAAYy ¢ HE3aMEHUMBIMU (AaKTOpaMU MHUTAHUS UMEIOTCS YCIOBHO
HE3aMEHUMBbIE, KOTOPbIE HE OIPaHUYMBAIOTCS TOJBKO AMUHOKHCIOTAMH ApIMHUHOM U TMCTUIUHOM;
OHHU MOTYT CTaTh HE3aMEHUMBIMU IIPU OIIPEJIEJIEHHBIX COCTOSTHUSX opranusma. OObsICHUTE, TOYEMY
IpU BIOOpE MUILIEBBIX HCTOYHMKOB HE3aMEHUMBIX KUPHBIX KUCIIOT HEOOX0AUMO pa3inyaTh oMera-
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3 u omera-6 kucnotsl. OOpaTUTe BHUMaHHE Ha MPEUMYILECTBA U HEIOCTATKU HETepeBapHBAECMBbIX
IOJINCAXapU0B B COCTABE IUIIIN.

HpCZ@LUleOCl’I’lb peweHm? npoeepbnie, conocmasue ux ¢ omeemamu.
ITPOBEPHTE BAIIIK 3HAHUA (CAMOKOHTPOJIB YCBOEHUA TEM])I)

3aoanue 1. Jlannpie BpaueOHOTO OCMOTPA MOKUIIOHN KEHIIHMHBI COOTBETCTBOBAIM Nepudepu-
yeckoil Heliponatuu. JlaGopaTopHble aHaIU3bl NOATBEPAMIN HEAOCTATOUHOCTh THaMUHA. AKTHB-
HOCTb KaKuX IPOLIECCOB CHUKEHA IPU JaHHOM TMIIOBUTAMUHO3€E?

A. TpaHcaMHMHMPOBAaHUE AMUHOKHCIIOT.

b. JlekapOokcuimpoBaHHe aMHHOKUCIIOT.

B. OxucnutenpHoe A1eKapOOKCHUINPOBAHUE O-KETOKUCIIOT.

I'. TpancMeTunMpoOBaHUE AMUHOKHUCIIOT.

J. OxucnuTesnbHOe Ae3aMUHUPOBAaHIE aMUHOKHCIIOT.

3aoanue 2. Y GOIBHOTO MOCIIE MIEPEHECECHHOTO MH(pApPKTa B TEUECHHUE JBYX CYTOK 3HAUHUTEINb-
HO yBEJIMYHJIAch aKTUBHOCTB aclapTaTaMUHOTpaHchepasbl B KPOBH. YKaKUTE KOPEPMEHT TaHHOTO
(depMeHTa ¥ THIT KaTaTU3UpyeMOd UM peakiuu. [Ipou3BOAHBIM KaKOro BUTAMHUHA SIBISICTCS ATOT
kodepmeHt?

3aoanue 3. Ilpu HepocTaTtke (PONMEBON KHCIOTHI CTPAAAeT MPEXKIE BCETO KPOBETBOPEHHUE
U JIeATEeIIBHOCTD JKeJyI04YHO-KHIIIeuyHOoro TpakTa. Kakue coenuHeHus BXoaAT B coctaB Be? B peak-
LUSAX KAKOTO THUIIA y4acTBYET KopepmeHTHast popma (Ha30BUTE €€) STOT0 BUTAMUHA?

3aoanue 4. ['MOBUTAMUHO3 TAHTOTEHOBOM KUCIIOTHI IIPAKTUYECKHA HE BCTPEYAETCs, T. K. OHA
oOHapyXeHa IMOBCEMECTHO: B TKAHSIX JKUBOTHBIX, PACTCHHM, MHUKPOOPTAaHU3MOB. YKaXUTE Kodep-
MEHT JIaHHOT'O BUTAMHHA, HA30BUTE TUIl PEaKIIUi, B KOTOPBIX OH yyacTByeT. M300pa3ure cxemaTu-
YECKU CTPOCHHE KOYEPMEHTHON ()OPMBI TAHTOTEHOBOW KUCIIOTHI:

3aoanue 5. Y My>XuuHBI, B TEYCHHE MHOTHX JIET 3JI0yMOTPEOIISBILETO aJIKOTOJIEeM, MOSBUIHCH
BOCTIAJICHUST CITU3UCTON 0OOJIOUKH s3bIKa, TYO, TOMYTHEHHE XPYyCTaMKa, 0OIIas MBIIICYHAs Cia-
6ocTh. B aHanm3e kpoBU yCTAaHOBIICHO 3HAYUTENFHOE CHIKEHUE aKTUBHOCTH TIIYTaTHOH-PEAYKTa3blI
SPUTPOIIUTOB. AKTUBHOCTHh (pepMEHTa BBIPOCIIA TMOCie 100aBiaeHust B poly pudodnasuna. Kakoit
KO(hepMEHT BXOJAUT B COCTAB TNIyTaTUOH-PEAYKTA3bl SPUTPOLIUTOB?

A. TTID. b. ®A]JIL. B. HAT". I'. TT®K. . T1O.

3aoanue 6. bonbHOMY clienaHa onepanusi pe3eKIuy KeayaKa, IoCciIe Yero BCIeCTBUE HEJ0-
CTaTOYHOCTH BUTaMuHa Bi2 y Hero pa3suiiack anemusi. HazoBute kopepMeHTHBIE POPMBI ITOTO BU-
TaMUHa. B Kakux peakuusx oHM NPUHUMAIOT y4acTue?

3adanue 7. K Bpauy oOpaTwiics MaMeHT C kaao0aMu Ha BOCTIAIUTEIbHBIE MPOIECCHl KOXKU
(mepMatur), COMPOBOXKAAIOIINECS YCUIEHHOW NESTEIBHOCTHIO CANBHBIX JKEJe3, BBIMAICHHEM BO-
JI0OC — TUTMTUYHBIMU TIPU3HAKaMU HeJocTaTouHOCTH BuTamMuHa H. OOBsACHUTE, Kakue peakiuu 00-
MEHa HApYIIAIOTCS TP STOM.

3aoanue 8. Kakue W3 HWKEIEPEUHUCICHHBIX MPOIYKTOB IMMHUTAHUS COJEP)KAT MHOTO JHKO030-
IMEHTACHOBOW M JIOKO3areKCaeHOBOM KUCIOT?

A. Kpesetku. B. I'pynHoe MOJIOKO YenoBeKa.

b. Cemra. I'. CoeBoe macio.

3aoanue 9. Kakum 06pa3oM pacTBOPHMBIE BOJIOKHA B COCTaBE MPUHIMAEMOI MHIIH ITOMOTa-
10T CHU3UThH YPOBEHB XOJIECTEPOIIA B KPOBU?

A. JleHaTypupyIOT XOJECTEPOI B XKEITYAKE.

b. I'maponu3yroT xosiecTeposl B KUILIEYHUKE.

B. 3agep:xuBaroT X01ecTeposl B KUIIEYHUKE U TAKMM 00pa3oM 3aMEJISIIOT €ro BCaCbIBaHUE.

I'. YcunmBaroT SKCKpEIMIo KeldH, yCKopsis 00MEH XoJecTepoa.
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3aoanue 10. Kaxoii ucrounnk sHeprun odecneunBaet 90 % rimoko3bl, HEOOXOIUMON B Kaue-
CTBE TOIUIMBA B TE€YCHHE MEPBBIX HECKOJIbKUX AHEH rojofanus’?

A. benok. B. I'nukores.

b. KetoHoBEIE TETNA. I'. Tpuanuarauuepossl.

OTBeTHI K pelIeHu 0 3aJaHuii

/Jlna camonpoeepku ucxo0Ho2o ypoeHsa 3HaAHUIL

1—AB,I"2—B, I, 1.3—B.5—B.6.2.1-T;2-B;3-1;4-5b;5—-A.

Jlna camocmosamenvhou padomut:

1.1 — B4y, ero xkoepmentasie popmsl TMO, TID (TIID), TTD.

2.2 — B. 3.1 — KBammopxop.

JIABOPATOPHAS PABOTA (60 MuUHYT)

Pa6ora 1. KayecTBeHHbIE peaKIlU HA BUTAMUHBI.

st oOHapyXeHHs BUTAMHHOB M ONPEACICHUS MX KOJIMYECTBA B PAa3IMYHBIX BEHIECTBAX
1 OMOJIOTUYECKUX JKUAKOCTSX CYIIECTBYIOT PEAaKLMM, OCHOBAHHBIE HA I[BETHBIX PEAKIMsIX, XapaK-
TEPHBIX ISl TOW UM UHOW IPYNIIMPOBKH, BXOJSAIIEH B BUTAMUH.

1. Kauecmeennvie peaxyuu na eumamun Bi. Butamun Bi cocTouT M3 NUPUMHUIMHOBOTO
¥ THA30JIbHOTO KoJjiell. Butamuu Bi momyuwn Ha3zBaHNe THAMHHA TOCKOJIBKY COAEPIKUT CEepy U a30T.

Peakuus oxkuciaeHusi. B 1mienouHoil cpene THaMHMH OKHUCHAETCS (EppULMAHUIOM Kalus
B THOXPOM, PacTBOP KOTOPOTO (hIroopecupyeT CHHUM I[BETOM INPH OOIy4eHUH YIbTPapUOIETOBbI-
MU JTy4aMH.

Xo00 pabomuwt. B npobupky BHOCAT 1 xaruto 5 % pacrtBopa tnamuna, npudasisitor 5-10 ka-
nenb 10 % pactBopa NaOH, 1-2 xaruu 5 % pactBopa deppunranuga Kanus, B30aJIThIBAIOT MOJTY-
YeHHYI0 cMech. CTaBsT MPOOHPKY B IITATHB MPEABAPUTEIHHO IPOTPETOTO (PIIFOOPOCKOIA U HAOIIO-
JIAl0T CUHIOO (UIF0OOPECLIEHIIUIO.

[ua3zopeakums. B mienodHoil cpene THAMHUH C JMa30pPEakTUBOM OOpa3yeT CIOXKHOE KOM-
IUIEKCHOE COETMHEHNE OPAHKEBOT'O 1IBETA.

Xo0 pabomwur. K nuazopeaktuBy, comepxkamemy 5 kamens 1 % pactBopa cynbdaHMIOBON
KHUCJIOTHI ¥ 5 Kanens 5 % pacTBopa HUTpUTA HATpHUs, 100aBIst0T 1-2 karu 5 % pacTBopa THAaMHHA
W 3aTeM MO0 CTEHKEe, HAaKJIOHWB MPOOUPKY, OCTOPOKHO aobaBistoT S5—7 kamenb 10 % pactBopa
O6uxapOoHarta HaTpus. Ha rpaHuie 1ByxX sKUAKOCTEH MOSBISIETCS KOJIbIIO OPAHKEBOTO IIBETA.

Pesyabrar:

BriBOaBI.

2. Kauecmeennas peakyus na eumamun B».

Ilpunyun memooa. Oxucnennas popma ButamuHa By mpeacrasisier coboit xentoe ¢roo-
pecuupyloiee B yabTpaduoIeTOBBIX JyyaX BeliecTBo. Peakius Ha BUTaMUH B2 ocHOBaHa Ha ero
CIIOCOOHOCTH JIETKO BOCCTaHaBIMBaThCA. [Ipu 3TOM pacTBop BuTaMuHa B2, oOnmamaromuii xenTou
OKpacKoii, mpuoOpeTaeT cHayajga po30BBIM I[BET 3a CUET 00pa30BaHMs MPOMEKYTOUHBIX COEIMHE-
HUH, a 3aTeM 00eCIIBEUMBaETCs, T. K. BOCCTAHOBJICHHAs opMa BuTamuHa B OecriBeTHa.

Xo00 pabomwr. B npoOupky HanmuBatoT 10 xanens pactBopa BuTamuHa Bz, no0aBisior 5 ka-
MeNb KOHIIGHTPUPOBAHHOW COJISTHOM KHCJIOTBI M OIMYCKAIOT 3€PHBINIKO METAUTMYECKOTO I[MHKA.
Hauunnaercs BblieieHHE My3BIPHKOB BOJOPOA, KUAKOCTh MOCTEIIEHHO PO30BEET, 3aTeM oOecIiBe-
yuBaerca. CpaBHUBAIOT 00e (hopmbl BUTaMUHA B2 (OKHCIEHHYIO M BOCCTAaHOBJICHHYIO) TIO (hITFOO-
PECLICHIINH.

Pe3yabrar:

BeiBOa:
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3. Kauecmeennasn peakuyusn na sumamun PP.

Ilpunyun memooa. Butamun PP npu HarpeBanum ¢ pacTBOpoM arerata Meau oopasyer ILIo-
X0 PAaCTBOPUMBIN CHHHMI OCAJIOK METHOW COJIM HUKOTUHOBOW KUCJIOTHI.

Xo0 pabomwr. Hanmusarot B npodupky 20 xamnens 3 % pactBopa Butamuna PP (nmepen onpene-
JICHUEM DPACTBOpP 00s3aTeIbHO CIeAyeT B30OJITAaTh) W HAPEBAIOT O KHUIICHUS, TPU 3TOM MYTHBIH
pacTBOp CTaHOBUTCA Mpo3payHbiM. B36onras 5 % pactBop anerata meau, npuwinBaioT 20 xamnenb
€ro K Harperomy pactBopy ButamuHa PP. Coxepxumoe mpoOUpKH JOBOIST A0 KUICHHS M CPaszy
OXJIKJAIOT MOJI CTpyel XonoaHoi Boabl. Ha nHe mpoOupKH BhINAagaeT CHHUN OCaIoK MEIHOU COJIU
HUKOTUHOBOW KUCJIOTHI.

Pe3yabTar:

BriBOa:

4. Kauecmeennas peakyusn na gumamun Be.

Ilpunyun memooda. Butamun Bg 1ipu B3aMMOACHCTBUY C pACTBOPOM XJIOPHOTO XKelie3a o0pa-
3yeT KOMIUIEKCHYIO COJIb THIIa (PeHOJISITA jKeJle3a KPacHOTo IIBETa.

Xo0 padomut. K 5 kamsim 1 % pactBopa ButamuHa Be npunuBaroT paBHOe KoinuecTBo 1 %
pacTBopa XJIOPHOTO JKeJe3a U MepeMenInBaroT. Pa3BUBaeTCst KpacHOE OKpallnBaHHeE.

Pe3syabrar:

BriBOa:

5. Kauecmeennasa peaxyus na eumamun B1z. B1o— eMHCTBEHHBII BUTAMUH, COAEpKaIIUN
B CBOEH CTPYKType MeTasu1 (KoOasbT).

Ilpunyun memooda. Ilpu B3auMoIEHCTBMM MOHOB KOOallbTa C THOMOYEBMHOM MpU Harpesa-
HUU o0pasyercst poAaHu]l KoOabTa 3€J€HOro 1[BETA.

X00 pabompr. Ha 6GymaxHblii GUIBTp HaHOCAT 2—3 KaIUIM PacTBOpa THOMOYEBHMHBI U BBICY-
[IMBAIOT HAJ| TUIaMeHeM crupToBKU. [locne 3Toro HaHocsAT Ha GmIbTp 1-2 Karmm MHHEpaiu3aTa
(B12) 1 cHOBa HarpeBaroT GUIBTP HaJA CIUPTOBKOM. Ha GunbTpe, yaiie mo Kparo, MOsBISICTCS 3ej1e-
HO€ OKpallliBaHHE, CBUACTEIbCTBYIOIIEE O HAJTMUYNU KOOAJIbTA.

Pesyabrar:

BriBOI:

Padora 2. KoanyecTBeHHOe onpeneienne Buramuua C

Ilpunyun memooa. Meton ocHOBaH Ha crnocoOHocTH BuTamMMHAa C BOCCTaHABIMBATh
2,6-muxtopeHOTMHIOPEHO, KOTOPBIH B KUCIIOH Cpelie MMEeT KPaCHYIO0 OKpacKy, a MPH BOCCTa-
HOBJICHMH O0ECIIBEUMBAETCS; B IIETIOYHOM Cpesie OKpacKa CHHSS.

Hccnemyemblit pacTBOp TUTPYIOT B KHCIIOW Cpejie MIETIOYHBIM PacTBOpOM 2,6-muxiopdeHo-
JTUHIO(PEHOJIOM 710 IOSBICHHUS PO30BOT0 OKPALTHBAHUS.

1. Onpeoenenue cooeprcanua sumamuna C 6 kapmodpene.
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X00 pabomur. OtBemmBaroT 1 r kaprodens u pactupatoT ero B crynke ¢ 2 ma 10 % pactBopa
COJISTHOM KUCIIOTHI (4TOOBI KapTodesh He TEMHEI ), MOCTENEHHO MPWIINBasi 8 MJI TUCTHIUTMPOBAHHON
Bozbl. [lomydyeHHbId ToMoreHaT (GUIBTPYIOT Yepe3 Mapii0 B CTaKaHYHMK, U (QHIBTPAT TUTPYIOT
0,001 1 pacTBOpOM 2,6-muxsopheHomnHI0(EeHOIa 10 PO30BOM OKPACKH, COXPAHSIOIICHCS B Tede-
uue 30 c.

Jlnst pacueTa cojiepkaHusi aCKOPOMHOBOM KHCJIOTHI B TAKUX MPOJIYKTaX, KaK Kalycra, KapTo-
(enb, XBOSI, IIMIMOBHUK H JP., UCHIOIB3YIOT (OPMYITy:

X = (0,088 - A - 100) / B,

rJie X — CoJepKaHue acKOpOMHOBOW KUCIOTHI B Muuturpammax Ha 100 r mpoxaykra; 0,088 — xo-
JIMYECTBO aCKOPOMHOBOM KHUCJIOTHI, MI, cOOTBeTcTBYyIomee 1 miu 2,6-muxnopdenonunaodenona;
A — pesynbrar TutpoBanus 0,001n pactBopom 2,6-muxnopdenonunaopenona, mi; B — konnye-
CTBO MPOJYyKTa, B3ITOC JUIsl aHaym3a, ; 100 — nepecuer Ha 100 r mpoaykra.

B 100 r kapTodenst o6brano conepxurcs 1-5 mr suramuna C.

Pe3yabTaT: A=

Pacuert:
BriBOa:

2. Onpeodenenue cooepycanusn eumamuna C 6 moue.

Ompenenenue conepxanus ButamuHa C B Mo4e JaeT NMPEACTaBICHHE O 3aracax 3TOro BUTa-
MHUHA B OpraHW3Me, TaK KaK MMEETCsS COOTBETCTBHE MEXAYy KOHILIEHTpAIel BUTAMHHA B KPOBU
1 KOJIMYECTBOM 3TOI'0 BUTaMHUHA, BblEIsIeMbIM ¢ Moyol. OnHako npu runoButamunose C coxpep-
KaHWE aCKOPOMHOBOW KHCIIOTHI B MOY€E HE BCerja MOHMKEHO. YacTo OHO ObIBaeT HOpMaJIbHBIM, He-
CMOTp# Ha OOJIBIION HEAOCTATOK 3TOr0 BUTAMHHA B TKaHIX M OpraHax.

VY 3nopoBsix rozeit BBenenue per 0S 100 mr Butamunaa C OBICTPO MPUBOJUT K TOBBIIICHHIO
€ro KOHIEHTpaluu B KpoBHU U B Moue. [Ipu runoButamruno3e C TKaHHU, UCIIBITHIBAIOIINE HEAOCTATOK
B BHTaMUHE, 3aJIEPKUBAIOT MPUHATHI BUTaMuH C M €ro KOHIICHTpAlWs B MOYE HE IMOBBIIIACTCS.
Moua 310poBoro yenoBeka coaepxkut 20-30 mr/cyrku Buramuna C nim 113,55-170,33 MKMOIB/CYT.
Y pOBEHb 3TOTO0 BUTAMHHA MTOHMKACTCS TIPH LIUHTE, & TAK)KE TIPU OCTPHIX U XPOHUYECKHX WHQEKITH-
OHHBIX 3a00JIeBaHUSIX.

Xo00 pabompr. B ctakaHuuk M kKono6o4ky ormepuBator 10 min moun u 10 M quctusmmpo-
BaHHOMU BOJBI, epeMennBaroT, noakucistor 20 kamsimu 10 % pactBopa consiHOW KMCIOTHI U TUT-
pytor 0,001 u pactBopom 2,6-muxnopdenonmHaodeHona 10 po3oBoil okpacku. s pacdera co-
Jiep>KaHusl acCKOpOMHOBOM KUCIOTHI B MOYE UCIIOJIB3YIOT (hOpMYITy:

_0,088-4-B
X=——,
rZie X — cojep)kaHue acKopOnHOBOHM KHUCIOTH B Mr/cyT; 0,088 — xonmudecTBO ackOpOMHOBO# KHC-
70Thl (Mr) cooTBercTBYylOmee 1 mi 2,6-nuxnopdenonnHaopenona; A — pe3ynbTaT TUTPOBAHUS
0,001 1 pactBOpoMm 2,6-muxnopdeHonmmHI0PpeHON, MIT; b — 00beM MOYM, B3SITBIH JUIsI THTPOBA-

Hus, MJI; B — cpeanee cyrouHoe konuuecTBo Moud (it Myx4auH 1500 mot, auist sxkenua 1200 mo).
Koaddunument nepecuera B eaunuibl CU (MxMons/cyt) — 5,7.

Pesyabrar: A=

Pacuer:

BeiBOa:
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3AHSATHE 30
BUOXUMMUSA IINTAHUS. MUHEPAJIBHBIE BEHIECTBA.
PEI'yJisiiusA BOAHO-2JIEKTPOJIUTHOI'O BAJTAHCA.
OIIPEAEJIEHUE COAEPKAHUA HATPUSA U KAJIUA B CBIBOPOTKE KPOBHU

AKTYaJIbHOCTD TeMbl. II3MeHeHe cocTaBa MUHEPAJIbHBIX BEIIECTB, HAPYILIEHUE pacipee-
JICHUS 3JIEKTPOJIUTOB U KUAKOCTH B OpraHU3ME SIBIISIIOTCS MPUYMHON MHOTHX CEpbE3HBIX HapyIe-
HUMN, KOPPEKIUEN KOTOPHIX Yallle BCEro 3aHUMAIOTCS PEaHUMATOJIOTH.

Henp 3aHATHA: 3aKpENUTh 3HAHMS IEKTPOJIUTHOIO COCTaBa >KUJKOCTEH OpraHu3Ma, poju
MHUKpO- U MaKpOd3JEMEHTOB B KJIETKaX W BHEKJIECTOYHOW XKUAKOCTU JJIs MOCIEAYIOIIEro UCIOoiIb30-
BaHUS WX BO BpaueOHOM JEATCIILHOCTH.

TpeGoBanusi K UCXOHOMY YPOBHIO 3HaHHWii. J[JI1 TOJHOTO YCBOGHHSI TEMBbI HEOOXOIUMO
MMOBTOPUTH U3:

*  0bwel xumuu.

—TIOHSITHSI «OCMOTHYECKOE JaBJICHUEY», «OCMOJISUIBHOCTDY, «TUIIOTOHUYECKOE U THIEPTOHHU-
yeckoe u3MeHenue o0némay, «pH», «OydepHbie cucTeMbly;

" OUOOp2AHUYECKOU XUMUU.

—KETOHOBBIE TeJa, AIbOYMHHBI, TT100YIHMHBL
" HOPMANbHOU PUUOIOUU.
—pacnpe/eseHre BOIbl B OpraHu3Me, akBarlOpUHbL;
—COCTaB MHTEPCTULIMAIIEHON (MEXKJIETOUHOMN) U KJIETOYHOW KUAKOCTEN OpraHnu3Ma;
—Mexann3M gericteus Nat/K*-ATdassr;

" OUONI02UYECKOU XUMUL.

—(epMeHTbI, TOPMOHBI, MEXaHU3MBbI PETYIIALIMHA AKTUBHOCTH ()EPMEHTOB.

3ATAHUS 1JISI CAMOITPOBEPKH UCXO/JIHOT'O YPOBHS 3HAHUM

3aoanue 1. B 00bIUHBIX YCIOBHUAX HEM30€XKHAsL CYyTOUHAs! TOTEPS BOJbI B3POCIBIM UEIOBEKOM
cocraBisieT okoso 2500 mit. YkaxkuTe, CKOJIbKO BOJBI TEPSIETCSA:
a) C BBLABIXaEMBIM BO3/1yX0M; 0) ¢ MOYO; B) uepe3 KOXy B BUJE 11OTa?

3aoanue 2. Yto npou3oleT Npu NOMEUIEHUH SPUTPOLIUTOB B TUIIOTOHUYECKYIO cpeay?
A. OHM HE UBMEHSATCA.

b. Hactynut ux cmopuiuBasue.

B. IIpouszonnér remonus.

3aoanue 3. Keronoswie Tena (AH) sBustorcst Oosiee CUIBHBIMU KHUCIOTAMH, Y€M YTOJbHAs
KHCIOTa. B KaKkyto CTOpOHY CMECTHUTCSI paBHOBECHE PEaKIInn?

HCO®* + AH « HoCO3 + A~

3aoanue 4. Y 6015HOTO NOABUINCH OTEKU. KaKOBBI BO3MOKHbIE TPUUUHBI?
A. Hapymienue 6e10KCHHTE3UpYIoIed pyHKINY NEeUYEHH.

b. Crymenue kpoBu.

B. IIporennypus.

I'. HenocraTok Ba3omnpeccuHa.

HpCZGMJleOCWlb pemeﬂuﬁ npoeepvnie, conocmasue ux ¢ omeemdamu.

Bonpocs! puis1 06cyxneHust:

1. Hopmbl noTpeOieHus Bo/bl, MOCTYIIEHUE U BhIBEJIEHUE BOAbl. PacnipeneneHue u poib Bo-
Ibl B OpraHU3Me.

2. Kanpnuit, pocdop. Pors B MeTabonm3me, TopMOHaIbHAS PETYISIINAS UX 0OMEHa.

3. Harpuwii, kanuii, X0p, Marauii, cepa. Poib 3THX Makpo3JIeMEeHTOB B MeTa0OIU3ME.
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4. ObMmeH xerne3a B opranusMe (BcachblBaHUE, TPAHCIIOPT, BHYTPUKIICTOYHBIN 00OMeH). buoso-
ruyeckasi poib sxenesa. JKenezoneuUTHbIE COCTOSIHUA U Kene30AepUuuTHbIe aHeMuu. [lenonu-
poBanue xeine3a. [IposiBieHns n30bITKa jKene3a B OpraHu3Me

5. Ponbs Menu, nuHka, ceneHa, Hona, propa, Mapraiua, Ko6aabTa B METa00IM3Me TKaHEH.

6. MexaHu3m AEUCTBUS TOPMOHOB, PETYIUPYIOIINUX BOAHO-MUHEPAIbHBIN 00OMeH ( Bazompec-
CHHA, HATPUH-YPETUYECKOI'O TOPMOHA, aIbJIOCTEPOHA).

7. PeHMH-aHTMOTEH3WHOBAs CHCTEMA U €€ POJIb B PETYJISAIIUN BOAHO-COJIEBOTO OOMEHA.

JIMTEPATYPA JUIA ITIOAT'OTOBKHA

Ocnognasn
1. Buonoeuueckas xumus / B. K. Kyxra [u ap.]. Mocksa : burom, Mumck : Acap, 2008. C. 515-549.
2. Buonoauveckas xumust / A. . Taranosud [u ap.]. Musck : Boimr. mk., 2013. C. 359-375.
3. KoHCIIeKT AeKIui.
Jlononnumensnas
1. Vaiim, A. Ocuossl Onoxumun / A. Yaiit, ®. Xenmrep. Mocksa : Mup, 1981. T. 3. C.
1307-1314.
2. Huxonaees, A. A. buonornueckas xumus / A. 1. Huxomnaes. MockBa : MeIUIMHCKOE HH-
(hopmarmonHoe arenctso, 2004. C. 399-411.

3ATAHUS JJISI CAMOCTOSITEJABHOM PABOTHI

3aoanue 1. 3anomanTe PU3HOIOTUYECKIE KOHIICHTPAIIUN OCHOBHBIX KATHOHOB:

Katuonsl Ilnazma IPUTPOUUTHI
Kanuii 3,5-5,5 MmMonb/1 80—113 MmMmomab/n
Harpuii:
B3pOCITbIE 130-150 mmoune/1 13,5-21,8 mmoune/i
IEeTH 130-145 mmons/n

ConeprxaHue oOLIEro KalbLUs B CHIBOPOTKE KPOBU — 2,2—2,7 MMOJIb/JI, HOHU3UPOBAHHOTO
KaJbIUs B ChIBOpoTKEe — 1,1-1,3 MMOIIB/I1.

3aoanue 2. Bce MHHCPAJIBHBIC BCIICCTBA B 3aBUCUMOCTH OT UX KOHLCHTPAIIUU B OPraHU3ME
moaApasaACIAOTCA Ha MAaKpO- U MUKPOJJICMCHTHI. MHHCpaJIBHBIe BCIICCTBA, COACPKAHNUEC KOTOPBIX
IMPEBLIIACT 50 Mr/kr Macchl T€JIa, OTHOCATCA K MAKPOIJICMCHTAaM. Hepqu/ICHI/ITe O9TH DJICMCHTBI.

3aoanue 3. B cocTaB KakuX XpOMOIIPOTEHHOB BXOJTUT JKeJ1e307
A. Ilutoxpoma Paso.

b. I u II KoMIIJIEKCOB IBIXATCIILHOM IICTIH.

B. III u IV xoMIUJIEKCOB bIXaTEIbHOM IIEIIH.

I'. llepynonnazMuHa.

J1. Muorio6uHa.

3adanue 4. MykoBHUCIIHI03 — HACJIEICTBEHHOE 3a00JIEBaHUE, XapaKTEPHUIYIOIIEECs MopaxKe-
HUEM KeJle3 BHEIIHEN CEKPELMH, KIMHUYECKU IIPOSBIISAETCS CTYILIEHUEM CIIM3U B BBIBOJIHBIX ITPOTO-
Kax (raaBHBIM 00pa3oM, MOKETYJOYHON *kKeje3bl U OpOHXOB). DTHOIOTHS 00JIE3HH — IeHeTHYe-
ckuit nedpexr CFTR (mepeBon: KMCTO3HO-(DMOPO3HBIN TPaHCHOPTEP-PETYIATOP), T. €. XIOPHOTO
ka"ana. [IpeayioxuTe crocob JieueHus 3TOro 3a00ieBaHus (Ha OCHOBAaHUH MaTepuraa JICKIUH).

3aoanue 5. Ilocne Ha3HAaUEHUS NpPENapaToOB CEJICHA B KPOBU y MAIMEHTA!
A. CHusunocs coaepxkanue npoaykton [1OJI.

b. YBenuuunnock conepxanne npoaykros ITOJI.

B. YBennuunace akTHBHOCTB ITyTaTHOHIIEPOKCUAA3bI S3PUTPOLIMTOB.

I'. CHu3miach akTUBHOCTB MITyTaTHOHIIEPOKCH1a3bl SPUTPOLIUTOB.

3aoanue 6.3anoMHUTE: B Clydae CHI)KEHUS 00bEMa KPOBH BKIIFOUAIOTCS J[BA MEXaHH3Ma:
1) pa3mpaxaroTcsi peuenTophbl THIOTANIaMyca, YTO MPUBOAUT K aKTUBAIMU CHHTE3a Ba3OINPECCHHA,
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2) pa3apakaroTcsl pelenTopbl FOKCTArJoMepyJIIpHOrO ammapara Mo4eK, YTO CONPOBOXKIAAECTCS BbI-
OpOCOM B KPOBOTOK PEHMHA.
Vcnonb3ys NpUBEACHHYIO CXEMY, H3yYHTE OCHOBHBIE 3()()eKThl TOPMOHOB U pEHUHA!

+«— Anzuomenzu it
? Kamencun (AT
Anzuomensun |
— PaHuH
\ AH2UOMOHIUMO20H

A0

Moyka J\d”a-

ManoTanamyc
Heporvnodgma

Hpa6uﬂbHOCWZb pemeHuﬁ npoeepbme, conocmasue ux ¢ omeenmamu.

ITPOBEPHTE BAIIIM 3HAHUSA (CAMOKOHTPOJIb YCBOEHHW A TEMBI)

3aoanue 1. Y 00NbHOrO HEPPUTOM PA3BHIUCH OTEKH. UTO MOXKET CIYXXMTh UX OCHOBHOMN
MPUYUHON?

A. YMeHbllIeHUE COJIep’KaHUsI B KPOBU allbOyMUHOB.

b. YMmenb1ieHue conepkanus B KpPOBU II100YJIUHOB.

B. YBenuuenue conepxkanusi B KpOBH OEIIKOB OCTPOM (hazbl.

I'. CHrxeHue KOHIIEHTpalMK [IFOKO3BbI B IJ1a3Me KPOBH.

J1. CHI>KeHue KOHIIEHTpALMK HaTpHsl B IIa3Me.

3aoanue 2. O0bscHUTE, IOYEMY U HEIOCTATOK, U M30BITOYHOE MOCTyIUIEHHE BuUTamuHa D
B OpraHu3M Oy/ieT IPUBOJUTH K JECTPYKLIUU KOCTHOW TKaHH.

3aoanue 3. HazoBrTE MUHEpAIbHbBIE BEIIECTBA, BHIMOIHSIIONIME ClIeIytomKe QyHKINN:

A. Tlonnepxka 31eKTpOIUTHOTO OanaHca.

b. ITonnepxka onpenei€HHOro OCMOTUYECKOTO JaBJICHUSI.

B. Co3nanue 01aronpusTHBIX YCIOBHH [l paCTBOPEHHSI OEITKOB KIETOK KPOBH.

I'. Yuactue B MexaHu3max BO30yIUMOCTH.

J1. BiusitHre Ha OOMEHHBIE MPOLIeCChl IMYTEM aKTUBUPOBAHUS UM MHTUOUPOBaHUS (PepMEHTOB.
E. Munepanuzanus kocteil ckenera u 3y00B.

3aoanue 4. Bo BpeMs TUPEOUIPKTOMUU XUPYPT HE 3aMETUJ PACIIOIOKEHHBIX B TOJIIE IIUTO-
BHJIHOM KeJI€3bI MApaATUTOBUIHBIX KeN€3. Y 00JIBHOr0 Havaauch cyaoporu. [louemy?

A. B pe3ynbTare najeHus coepkaHus B KPOBH TUPEOKAIBIIUTOHUHA.

b. B pe3ynbprare cHUKEHUA COAECPKAaHNS B KPOBHU MapaTHPUHA.

B. Benencrue camkenust copepkanust Ca*™ B miazme KpOBH.

I'. Benencrsue yBenuuenus coaepkanus Ca*™ B miasme KpoBH.

3aoanue 5. OTEK rOJIOBHOIO MO3ra — OIIACHOE OCJIOKHEHHE TpaBM uepena. OH MOKET TaKxke
Pa3BUTHCS TP HETIPABWIILHOW TaKTHKE JICUYCHHS KPOBONOTEpH (M3-32 M30BITKA BBEJICHHOW B Opra-
HU3M XuJKocTH). Hapymienrne GyHKINN KakuX KJIACCOB aKBAaIIOPHHOB IPH 3TOM OTMEUaeTcs?

A. AxBannopuHoB AQ P11 AQ Pa.

b. AxBarnuueponopuHoB.

B. AxBanopunos AQ Po.

OTBeThI K pelIeHHuI0 3aJaHN I
Jna camonposepku ucxo0no2o ypoena 3HAHU
1—a) 300400 mi; 6) 1200-1500 ma; B) 500—-600 mur.
2—B.3—sBmpaso. 4 — A, B.

261



Jlna camocmoamenvhou pabomut.
2—Na, K, Ca, Mg, P, CI, S. 3— A, B, Jl. 4 — rennas umxenepus. 5— A, B.

JIABOPATOPHAS PABOTA (60 MUHYT)

PaGora 1. Onpenesenue coaep:KaHUsA HATPUA B CHIBOPOTKE KPOBH (OTOMETPHUYECKHUM
METO/I0M.

Ilpunyun memooa. Hatpuii-uonsl aktuBupyroT Na-3aBUCHMYIO [-rajakTo3ujaasy, KOTopas
pacrieruiser o-HUTpodeHmI-B-D-ragakronupano3ui 10 rajgakTo3bl U OKPAIEHHOTO O-HUTPO(EHOA.
WMHTEeHCUBHOCTD OKpacKH IMPOMOPIMOHATFHA aKTUBHOCTH (pepMeHTa U, COOTBETCTBEHHO, KOHIICH-
TpallMy HATPUs B aHATM3UPYEMOM oOpasiie.

Xo00 pabomer. Pabounii pearcHt (peareHT Ne 3) mpeaBapUTEIbHO HArPEBAIOT B TEPMOCTATE
nipu Temiieparype 37 °C B Teuenue 15 MuH.

bepyt 3 npoOupKku U BHOCAT B HUX PEareHThl U aHAJIU3UpPyeMble MPOObI B KOJMYECTBaX, yKa-
3aHHBIX B TAOIUIIE:

Otmeputh, M | npoOupka Il mpoGupka Il mpobupka

OmnbiTHas npoda | CranaaprHas npo6a | KonrpoabHasi mpoda
(kambpoBOYHAs) (xomnocras)

PaGounii peareHT 0,6 M 0,6 M 0,6 M

(pearent Ne 3)

CranpapTHbIi pacTBOp - 0,02 mn -

(xambparop)

CBIBOPOTKA KPOBU 0,02 M — —

Boga nuctunnupoBanHas — — 0,02 mn

Copepxumoe IpoOUPOK TIIATENBHO NMEPEMENINBAIOT U UHKYOUPYIOT B TEPMOCTATE MIPU TEM-
neparype 37 °C B TeueHue 2 mMuH (He MeHee!).

[Tocne 3aBepmieHus] WHKyOAIMK A00aBISIOT BO Bce mpodupku mo 0,02 ma pearenta Ne 2
(cTapTOBBIN peareHT) AJl MHULIMUPOBaHUS PEaKILIUU.

Copepxumoe MpoOUPOK TNMEPEMENINBAIOT U MHKYOUPYIOT B TepMOCTaTe MpU TEeMIlepaType
37 °C B Teuenue 15 MuH (TO4HO!).

[Tocne oxoHuUaHUs MHKYOAlMM OCTAHABIMBAIOT PEaKILUIO, J00aBUB BO BCE MPOOHMPKH IO
1,7 mu1 pearenta Ne 4 (cTon-peareHr), 1 NepeMeInBaloT.

W3MepsIoT ONTHYECKYIO TNIOTHOCTh BCEX MPOO MPOTUB BOIBI (JTMHA BOJTHBI 405 HM).

Pacuér: xonuentparmio Na* (MMOJIb/11) onpenensoT no GopmyJie:

C =150 x (EOH/ECT),

rae Eon — onmTuueckas MIOTHOCTh OMBITHOW TPOOBI, Eer — onTHUYECKas MIIOTHOCTh CTaHIAPTHOM
(kammOpoBOYHOM TIPOOHI), 150 — KOHIIEHTpaI¥s HATPHS B CTAHIAPTHOM pacTBope (MMOJIB/J).

Knunuko-ouaznocmuueckoe 3nauenue. Y MEHbIIIEHUE KOHIIEHTPALIUUA HATPHUS B CHIBOPOTKE
KPOBHU OOYCJIOBIMBAET KIIMHUYCCKUH CHMITTOMOKOMIUICKC, XapaKTePU3YIOIIMICS TTOSIBIICHHEM arla-
TUU, TIOTEPEH aleTuTa, TOIIHOTON, PBOTOM, HapylleHHeM pedIeKCoB, TaxXUKapaAueu, majeHueM
KPOBSTHOTO JIABJICHHS, IICHXO3aMH.

l'unepHaTprueMusi COMPOBOKAACTCS TAKEIBIM OOIIMM COCTOSHUEM OOJBHBIX, MOBBIIICHUEM
TEMIIEPATyPHI TeJla, TAXUKaAPIUCH.

BoiBoa:

Padora 2. OnpenesieHue cogep:;kaHus Kalusi B CHIBOPOTKEe KPOBH TYPONAUMETPHYCCKUM
METO/I0M.
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Ilpunyun memooa. MeTo; OCHOBaH Ha CIIOCOOHOCTH MOHOB KajHs 0Opa30BbIBaTh CTaOMIIb-
HYIO CYCIIEH3HUIO ¢ MoHaMu TeTpadeHmndopaTta. MyTHOCTh CyCHEH3UU MPONOPIUOHATIbLHA KOHIICH-
Tpaliy HOHOB K.

Xo0 pabomwr. bepyr Tpu npobupku. B mepByro mpoOupky (ombiTHas mpoda) HaJIWBAIOT
2,0 M1 pearenta u no6asusaioT 0,04 MI CHIBOPOTKM KPOBH, BO BTOPYIO NMPOOHPKY (CTaHIapTHAas
npo6a) BHocAT 2,0 mi pearenta + 0,04 M1 cTaHZAPTHOTO PacTBOPa, B TPETHIO TPOOUPKY (X0I0cTast
mpo6a) 100aBIAIOT TOIBKO peareHt (2,0 mi).

Heo0xoaquMo cTporo cod/ir0aaTh MocCJae10BaTeIbHOCTh BHECEHUS PEAKTHBOB B MPOOUp-
KM (CHIBOPOTKY 100aBJISIOT K peareHry)!

[lepememnBaroT 1 MHKYOUPYIOT 2 MUH. BHOBB TIIATENBHO MEPEMENINBAIOT U UHKYOUPYIOT
TouHO 10 MMH npu KOMHaTHOM Temneparype. 3MepstoT ONTUYECKYIO IUIOTHOCTD OIBITHOM MPOOBI
(Eon) 1 cTangaptHoro pactBopa (Ecr) IpoTHB X0J0CTON MPOOBI, UCTIOIB3YS KIOBETHI 5 MM (3KEITHIH
ceetoubTp, ymrHA BOIHEL 590 HM). [lepen hoToMeTpupoBaHueM nmpoObl HEOOXOAMMO B300JITATS.

Pacuém: xonuentpanuio K (MMois/i) onpenensior no Gopmyie:

Con. = Cer. X Eon. / Ecr.,

rine Con. — KOHIEHTpaLus Kajaus B uccieayemoit npooe; Cer, — KOHLEHTpalMsl KaJlus B CTaHAAPT-
HOM pactBope (5 MMOb/1); Eon, — SKCTHHKIMS ONBITHOW MPOOBI; Ecr. — SKTUHKIMS CTaHIAPTHOU
poOkI.

Conepxanune K™ B CBIBOPOTKE KPOBU B HOPME cOCTaBIseT 3,4-5,6 MMOIIB/II.

Pe3yabrar: Eon =
Ect. =
Pacuert:
Con =

Knunuko-ouaznocmuueckoe 3nauenue. YMEHbIICHUE KOHUEHTPALUU KalHsl B ChIBOPOTKE
KPOBHU MPUBOIUT K TKEIBIM HAPYIIEHUSAM — BIUIOTH 10 MOSIBJICHUS BSJIBIX Mapanuyend. Y Xyamia-
FOTCSl TICUXUYECKAsT U YMCTBEHHAs JECATEIBHOCTb, YTHETAETCSA NEPUCTAIBTUKA KUILICYHHUKA, Pa3BU-
BAETCS METEOPU3M, PACHIUPSAIOTCS KETYAOK U MOUYEBOM MY3bIPb.

['unepkanueMust CONpOBOKIAETCS OLIYLIEHUEM «IIOJ3aHUS MYpalleK», UCUE3HOBEHUEM CY-
XOXKWIBHBIX pediiekcoB, HapyleHueM QpyHkiuu cepama. [Ipu ABykpaTHOM MPEBBIIMICHUH COIepkKa-
HUS KaJusl B KPOBU CEpJille OCTaHABIMBAETCS B (pa3e AMACTOJIBI.

BriBona:

IHoanucek npenogaBares:
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3AHSATHE 31
KOJIVIOKBUYM 110 TEMAM «bBUOXUMHUA KPOBHN», «xbHOXUMMUSA IIUTAHUS»,
«BOJHO-MUHEPAJIbHBIII OBMEH»

B()l'[pOCI)I JJIS1 MOATOTOBKH K KO/LNIOKBUYMY .

1.T'emornobun (CTpyKTypa, MOJEKYJISpHBIE (OPMBI T'eMOTJI00WHA, MPOU3BOJIHBIE
reMorJIo0MHa, aHOMaJIbHBIE (POPMBI TEMOTTIOOHHA).

2.MexaHu3Mbl TpaHCIIOpTa KUCIOPO/ia U YIIIEKUCIIOTO ra3a KpoBbto. 11yt ucnosns-
30BaHMsI KHCIOpOZa B KJeTKax. MeTaboindyeckue Mpo1ecchl, COMPOBOKIAIONINECS PEeaK-
LUSAMH 1€KapOOKCUIIMPOBAHNUS BEILECTB.

3. DepMeHTHI MIa3Mbl KPOBU: CEKPETOPHBIE, SKCKPETOPHBIE, WHAUKATOPHBIC (IIPHU-
Mepbl (pepMEHTOB, MECTO UX 00pa3oBaHus). JIMarHOCTUYECKOE 3HAYEHUE MHIMKATOPHBIX
(hepMEHTOB TUTa3Mbl KPOBH.

4.benku mnasmel KpoBU. OCHOBHbIE OelKOBBIE (Dpakuuu: anbOyMHH, TJIOOYIUHBI,
¢ubpunoren (comepxanue, QyHKIHN); aTbOyMUH-TIOOYIMHOBBIA KOA(PHUIMEHT U €ro
JMarHOCTHYECKOe 3HaueHue. buonornyeckas posib U JUarHOCTUYECKOE 3HAUEHHE HEKOTO-
PBIX OCIKOB IJIa3MbI KPOBH (TaNTOTI00WH, TpaHChEPPUH, IEPYIOILIA3MHH, 01 -HHTHOUTOP
nporeas, C-peakTUBHBIN OeNOK, HHTEP(HEPOHbI, KPUOTIOOYIHHBI).

5.Uro nonumarot noj remoctazom? Ilpencrasienue o Mmexann3max remocrasa. Tpu
OCHOBHBIX CTPYKTYpHO-()YHKIIMOHAJIbHBIX KOMIIOHEHTa remMocTtasa. [laronoruueckue coc-
TOSIHHS, 00YCJIOBJIICHHBIC HAPYIICHHEM CHCTEMBI TeMocTasa’?

6. DYHKLIMOHAJIbHBIE 3BEHbS CHCTEMBbl CBEPTHIBAHHMS KPOBH M MX OMOJIOTHYECcKas
pOJIb.

7. MonexymsipHble MEXaHU3Mbl COCYIUCTO-TPOMOOLIUTAPHOTO FEeMOCTa3a.

8. CBepThIBalomias crucreMa KpoBH (KOMIIOHEHTHI M MX MPOUCXOXKIeHHe). ['eMokoa-
rynauus (onpenenenue, $aspl 00pa3oBaHMsl KOAryJISLHOHHOTO TpoMOa M UX MPOJIOJIKH-
TEIbHOCTh). BHYTpeHHMIA 1 BHEITHUI MEXaHU3M T€MOKOaryJIsaiuu (CXeMbl), OOLI1e dTalbl
U OTIu4YusA. AKTUBATOphHl (hakropa XaremaHa. Poib TpoMOOLMTOB B IeMOKOArYJISIMH.
duznonornyeckue KOHIEHTpauu puopuHoreHa B kpoBu. Cxema mnpespaieHus pudpu-
HoreHa B puOpuH. MonexysspHsle paznuuus ¢uOpuna S u |. duznonornyeckue KOHIEH-
Tpaluy KaJblUs B KPOBH U €0 YYacTHE B CBEPTHIBAHUHU KpoBU. Butamuu K (xummaeckas
IpUpOJIa, PA3HOBUAHOCTHU, PUPOIHBIE UCTOUHUKH, POJIb B TEMOKOATYJISLIUN, BUKACO).

9. AuTHKOAarynsHTHas cucreMa. Kimaccupukamus eCTeCTBEHHBIX aHTUKOAryJIsTHTOB.
HauOonee 3HauMMble €CTECTBEHHBIE aHTUKOAryJsHTBI, MEXaHU3M UX aedcTBus. Hckyc-
CTBEHHBIC aHTHKOATYIISIHTHI (TIpUMephI). MeXaHu3M JeHCTBHS TUKyMapoia U TerapuHa.

10. OuOpHuHOIUTHYECKAsT CUCTEMa, MeXaHM3Mbl (GuOpuHonu3a. [lnasmuHOBas
crcreMa (KOMIIOHEHTHI M UX MTPOUCXOKICHNE, MEXaHNU3M JCHCTBUS).
11. Buramun B: (Tmamun), B2 (pubodnaBun), mantoteHoBas kucinora, PP (au-

KOTUHOBasi kuciorta), Be (mupupoxcun), Bg (ponumesas kucnora), Bz (kobamamun), H
(6buotun), C (ackopOWHOBaAs KHCIOTa). XUMHUYECKasl MPUPOJa BUTAMUHOB. 3HATh Kodep-
MEHTHbIE (POPMBI U ydacTue B MeTa0O0In3Me, MPU3HAKU THIIOBUTAMUHO3a, CYyTOUHYIO MOT-
peOHOCTh U MUIIEBbIE HCTOYHUKH. YMETh HapUCOBaTh OJOK-CXEMBI CTPOEHUS KO(pepMeH-
THBIX (opm Buramuna PP (HAJ" u HAI®') u Buramumna By (PMH u ®DA]).
AHTHUBUTaMUHBI U UX KiIaccudukanus. OneHka o0eceYeHHOCTH OpraHu3Ma BHUTaMHUHa-
Mu. ButamuHonono6HbIe BenecTBa: 6uodaaBoHouAb! (BUTaMuH P), XonuH, numnoesas Ku-
ClIOTa, MapaaMHUHOOEH30lHas KucioTa, BUTaMUH U, KapHUTWUH, MHO3UTOJ, MAaHraMOBas
kucnota. [Ipencrasnenue o cTpykType, O1oaorudeckast pob.

12. Tokodepon. Xumuueckas Ipupoja, yuacTue B MeTadoIu3Me, MPU3HAKU TH-
MMOBUTAaMHHO34a, CyTOYHas MOTPEOHOCTh, OCHOBHbIE UCTOYHUKHM BuTamuHa E.
13. Perunon. Xumuyeckas npupoja, yuactTue B MeTabosin3Me, MpU3HaKH TUTIO-

U TUIICPBUTAMHHO3a, CyTOYHas HOTpe6HOCTB, OCHOBHBIC ICTOYHHKH BUTaMHHA A.
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14. Buramun K. Xumunueckast npupona. buonoruueckas poss. [Ipuznaku rumo-
BUTaMMHO3a. OCHOBHbIE HCTOYHHMKH U CYyTOYHAsl NOTpeOHOCTh. Bukacon. AHTUBUTaMUHBI.

15. Buramuna D. Xumuueckas npupoaa, UICTOYHUKH U CyTOYHAsl MOTPEOHOCTD.
O0pa3oBanue akTUBHOHN popmbl BUuTamuHa D3 B opranusme. buonoruueckas pois. [Ipo-
SIBJICHUS TUII0- U TUIIEPBUTAMUHO3A.

16. DHeprozarparsl OpraHU3Ma B3pOCIIOrO YeJIOBEKa B COCTOSIHMM IOKOS B HO-
pMe U n3MeHeHus ux npu natojoruu. Ilyru ucnonb3oBanuss AT® B cocTOSSHUM TOKOSL.
Bkiiaa B sHEpronpoyKIuio OelKoB, )KUPOB U YTJIEBOOB.

17. MetabonaruecKkue IpoIecchl HCIOIb30BaHUS YTIICBOIOB, KHUPOB U OEIKOB B
Ka4yecTBE UCTOYHUKOB SHEPIUHU (ITIMKOTCHOIN3, TUXOTOMHUYECKOE pacllelyIeHHe IIII0KO3bI
u nocneaytomee okucienue [1BK, MoOnnm3anus sxupa u3 Aeno u -OKUCICHHE YKUPHBIX

KHCJIOT).

18. MeTtabonrueckne IpoIecchl ISMOHUPOBAHUS YIIIEBOJOB U JIUIUOB IHUIIIH,
KETOreHe3.

19. [TumieBast 1EHHOCTH YIJIEBOJOB, JIMMHUIOB W OeinkoB. HesameHumbie u

YCJIOBHO HE3aMCHHUMBLIC (1)aKTOpBI nutaHus. Ponab OUIIEBBIX BOJIOKOH IS pa6OTLI -
ICBAPUTCIIBHOTI'O TPpAaKTa U 0OMEHHBIX IMponecCcoOB B OpraHusMme.

20. KBammopkop u MapasM — KIMHHYECKHE (OPMBI CHHIPOMA HEJOCTATOYHO-
CTH MUTaHUA. XapaKTepHBIE YEPThI, CXOJCTBO U MPUHIMITHAIBHBIEC OTIHYHSL.

21. HopwMmbl noTpebiienus Boabl, MOCTYIUIEHHE U BbIBeleHUE BOIbl. Copepixa-
HUE U POJIb BOJIBI B OPraHU3ME.

22. Kanbuwmii, pocdop. Hopmbl moTpediieHus, MuieBble HCTOYHUKH, POJIb B Me-
Tabonu3me, HapyluieHuss oOMeHa. [ 'opMoHanbpHas peryisinus oOMeHa Kanbius u ¢pocdopa.

23. Harpuii, kanuii, xiop, Maruui, cepa. HopMmbl noTpeOiieHus, MUIIEBBIC HC-

TOYHUKH, paclpe/ieliecHue B OpraHu3Me M POJb STHX MaKpOdJIEMEHTOB B METAa0OJHM3ME.
Na*/K*-AT®a3za. Hapyuienust oOMeHa, MyKOBHCLUIO3.

24. buonoruueckast pons xxenesa. [lorpeOGHOCTh 1 HOPMBI TOTPEOJICHHS JKele3a.
Peytunuzanus xenesa. OOMeH xene3a B opraHusMe (BcachblBaHUE, TPAHCIOPT MO KPOBH,
BHYTPUKJIETOUHBI 00MeH). JlenonupoBanue xene3a. [IposBienus nu30bITKa xkene3a B op-
ranusMe. JKene30epUIUTHBIE COCTOSHUS U Kelle30/1e(pUIIUTHbIE aHEMHH.

25. Pons menm, nuHka, ceneHa, ona, ¢gropa, Maprasia, KodaibTa B MeTa0o-
nu3Mme TkaHel. [loTpeObHocTh M numieBble HCTOYHUKH. Hapymenust oOMeHa.

26. MexaHu3M AelcTBHUS TOPMOHOB, PETYIUPYIOLUIMX BOJHO-MHUHEPAJIbHBIN 00-
MeH (Ba30MpeccuHa, HATPUHYPEeTHUECKUX MENTH/IOB, allbJOCTEPOHA).

27. PennH-anrnoTeH3nHOBas cucTteMa U €€ poJib B PETYJSALUU BOJIHO-COJIEBOTO
oOMeHa.

Bonpocsl 11 NOATOTOBKH K KOJUIOKBUYMY 1JId cTyaeHToB MOUY:

1.T'emornobun (cTpykTypa, MOJIEKYISpHbIE (OPMBI T'€MOIIO0O0MHA, MPOU3BOJHBIC
reMoryio0MHa, aHoOMaJIbHbIE (POPMBI TEMOTTIOOHNHA).

2.MexaHu3MBbl TpaHCIIOPTa KUCIOPO/Ia U YIIIEKUCIIOTO Ta3a KpoBbio. 11yt ucmosns-
30BaHUs KUCIIOPO/Ia B KIIETKaX.

3. @epMeHTHI I1a3Mbl KPOBH: CEKPETOPHBIE, SKCKPETOPHBIE, HHANKATOPHbIE (IIPHUMEpHI
(bepMeHTOB, MecTO X 0Opa3oBaHus). /[narHocTnyeckoe 3Hau€HHE MHIUKATOPHBIX (hepMeH-
TOB IIJIa3MbI KPOBH.

4.benku mna3Mmbl KpoBU. OCHOBHbIE O€NKOBbIE (ppakuuu: anbOyMHUH, TJIOOYIHHBI,
¢ubpuHoren (conepxanue, QyHKIHMH); aTbOyMUH-TIOOYIMHOBBIA KOA(PHHUIMEHT U €ro
JMarHoCTHYecKoe 3HadeHue. brojornueckas posib U IMarHOCTUYECKOE 3HAUE€HUE HEKOTO-
PBIX OEJKOB IUTa3Mbl KPOBH (TanTOTrI00MH, TpaHChEppHH, LEpyIOIUIa3MHH, 01-UHTHOUTOD
npoteas, C-peakTUBHBINA 00K, HHTEP(PEPOHBI, KPUOTIIOOYTUHBI).
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5.I'emocta3. MexaHnu3Mbl reMocTasza. Tpu OCHOBHBIX CTPYKTYPHO-(YHKIIMOHATBHBIX
KOMIIOHEHTa remoctas3a. [laronornyeckue cocTosiHusi, 00yCIOBICHHbIE HAPYUICHUEM CHC-
TEMbI T€MOCTa3a.

6. MouieKkyssipHbIil MEXaHU3M MEPBUYHOTO T€MOCTAa3a.

7.CaepThIBarolias cucreMa KpoBH (KOMIIOHEHTHI U UX IpoucxoxaeHue). ['emokoa-
ryssus (onpeneneHue, (paspl 00pa3oBaHUs KOATYISIIMOHHOTO TpoMOa M MX MPOJIOJIKH-
TEJILHOCTH). BHyTpeHHMI 1 BHEITHUI MEXaHU3M IeMOKOAryJISUH (CXEMBbI), OOIIIE STaIlbI
u omnyus. Ponms TpoMOOLMTOB B reMokoarynsuud. Ouznonornyeckue KOHLEHTpaluu
¢ubpunorena B kpoBu. Cxema npespaiieHus puOpunoreHa B pudpun. Puznonornueckue
KOHIEHTPALMU KaJbIUsl B KPOBU U €r0 y4acTue B CBEPThIBAaHUU KpoBU. Ponb Butamuna K
B CBEPTHIBAHUU KPOBHU.

8. AHTUKOarynsiHTHas cucrema. Kiaccuukanusi eCTeCTBEHHBIX aHTHKOATYJISHTOB.
Haubonee 3HaunMble €CTECTBEHHBIE AaHTUKOATYJISTHTHI, MEXaHU3M uX JeictBus. Mckyccer-
BEHHbIE aHTUKOATYJISIHTHI (MIpUMeEpbI). MexaHu3M eHCTBUS AUKyMapoiia U rernapuHa.

9. ®ubpuHONIMTHYECKAsT CUCTEMa, MeXaHU3MbI GuOpuHoau3a. [ltasmMuHOBas cucre-
Ma (KOMIIOHEHTHI U UX MIPOUCXOXKICHUE, MEXaHU3M JCHCTBHS).

10. Buramun B (tnamun), B2 (pubodnasun), mantoreHoBas kucinora, PP (au-
KOTHHOBas KuclioTa), Bs (mupumokcun), Be (ponmeBas kuciora), Bi2 (kobanamun), H
(ouotmn), C (ackopbuHoBas kucinora). KodbepmeHntabie Gopmbel U ydacTue B MeTabo-
JTU3Me, TPU3HAKH THIMOBUTAMUHO33a, CYTOYHAsl MOTPEOHOCTh M MUIIEBbIE HCTOYHHKH.
Biiok-cxembl ctpoenust kopepmeHTHbIX Gopm Butamuna PP (HAL™ u HAZI®™) u BuTa-
muHa B2 (PMH u ®AN).

11. Buramunonono6Hbie BemecTBa: 6nodiaBoHou bl (BUTaMuH P), XonuH, u-
roeBasi KHCIIOTa, MapaaMUHOOEH30iHas KUCIoTa, BUTaMUH U, KapHUTUH, HHO3UTOJ, MaH-
ramoBas KucioTa. buonoruueckas poss.

12. Tokodepoin. Xumuueckas Ipupoja, ydacTie B MeTaboIu3Me, MPU3HAKU TH-
MOBUTAaMHUHO3a, CYTOYHAsI IOTPEOHOCTh, OCHOBHBIE HCTOYHUKH BUTaMuHa E.

13. Petunon. Xumuueckas npupojia, yyacTue B MeTaboau3Me, IpU3HaKU TUIIO-
Y TUTIEPBUTAMHHO3a, CYTOYHAs TIOTPEOHOCTh, OCHOBHBIE HCTOYHUKH BUTaMHUHA A.

14. Buramun K. Xummnueckas npupona. buonornueckas poss. [IpuzHaku rumo-
BUTaMHHO3a. OCHOBHBIE HCTOYHHUKH U CyTOYHAs MOTpeOHOCTh. Brukacon. AHTHBUTAMUHBI.

15. Burtamun D. Xumnueckast npuposia, ICTOUHUKU U CYTOYHAs MOTPEOHOCTb.

ObpazoBanue akTuBHOI (popmbl BuTamuHa D3 B opranusme. buonornueckas pois. [Ipo-
SIBJICHUS TUIIO- U TUIIEPBUTAMUHO3A.

16. ITytn ucnons3oBanust AT® B cocTossHUM TOKOs. Bkiang B 3HEPronpoayk-
II1I0 OENIKOB, KHUPOB U YTIIEBOIOB.
17. Mertabonnueckue mpoIecchl UCTIOIb30BAHMS YTIIEBOOB, YKUPOB M OCJIKOB B

Ka4yecTBE UCTOYHHKOB HEPTUH (TJIMKOTEHOIN3, a3pOOHOE OKUCIIEHUE TIIIOKO3bI, MOOMIIH-
3a1ust )Kupa U3 Jeno U B-OKHUCIEHHE KUPHBIX KUCIIOT).

18. Metaboarueckue Mmpouecchl JeMOHUPOBAHUS YITIEBOJIOB U JIMIHMIOB MUIIIH,
KETOTeHe3.

19. [TumieBast 1IEHHOCTH YTJIEBOJAOB, TUNUAOB U OenkoB. HezameHumbie dak-
TOPBI MUTAHUs. POJIb MUIIEBHIX BOJOKOH.

20. KBammopkop u MapasM — KIMHUYECKHE (POPMBI CHHAPOMA HEJTOCTATOYHO-
CTH MTUTAHUS. XapaKTepHBIE YEPTHI, CXOJICTBO U MPUHIMITHAIEHBIC OTIHYHSL.

21. Hopmbl noTpebiieHust BOjbI, MOCTYIUIEHWE U BbIBeeHHE BoJbl. Conepika-
HUE U POJIb BOJIBI B OPTaHU3ME.

22. Kanbuuit, pochop. Hopmbl motpedieHus, muiieBble HICTOYHUKH, POJIb B M-
Tabonm3Me, HapylieHus: oOMeHa. ['opMoHanpHas perysius ooMeHa kaiabius u pocdopa.

23. Hatpuii, xanuii, xjg0p, Mmarauii, cepa. Hopmsl norpeGienusi, nuieBbie uc-

TOYHUKH, paclpeiesieHue B OpraHu3Me U Pojib 3TUX MAKPOAJIEMEHTOB B METa0OIU3ME.
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24. Buonornueckas pons sxenesa. [TorpedHocts. OOMEH Xkene3a B OpraHu3Me
(BcacbIBaHME, TPAHCHOPT 11O KPOBH, BHYTPUKJIETOYHBIH 00MeH). JlenoHnpoBaHue xemnesa.
[TposiBieHust M30BITKA XKelle3a B OpraHu3Me.

25. Pons menm, muHka, ceneHa, Wona, gropa, maprania, Kodaibra B MeTado-
nmu3Me Tkaned. [loTpeOHOCTh U NHIeBble HCTOYHUKH. HapyrieHus ooOMeHa.

26. MexaHu3M AEUCTBUS TOPMOHOB, PETYIUPYIOIIUX BOAHO-MHHEPAIbHBINA 00-
MeH (Ba30MpeccuHa, HaTPHHYPETHICCKUX MENTHIO0B, AJIbJOCTEPOHA).

217. PeHUH-aHTHOTEH3WHOBAsI cCUCTEMA U €€ POJIb B PETYJISIIUU BOJIHO-COJICBOTO
oOMeHa.

BUOXUMMUSI MOYHN
3AHSATHUE 32

BUOXUMMUA MOYU. ONTPEAEJIEHUE ®U3NOJOI'MYECKHUX
N INATOJOTI'MYECKUX KOMITIOHEHTOB MOYA

AKTYaJIbHOCTH TeMbl. AHAJIH3 MOYM — 00s3aTeNbHAsT COCTABIISIIONIAS TIJIaHa 00CIeI0OBaHUs
OonpHOTO. Ha OCHOBaHMM aHaIM3a MOYM JAUArHOCTHPYIOT 3a00JIeBaHHS MOYEK — Kak cOOCTBEHHO
MMOYCYHYIO IMAaTOJOTUI0, TaK U IMOPAKCHUEC IMTOYCK U MOYCBBIBOAAIINX HyTeﬁ npu 3a00JIEBAHUSIX apy-
rux opraHoB. Kpome Toro, Ha OCHOBaHHMHM aHaJHM3a MOYM MOYKHO 3aIlOA03PUTh MM MOATBEPIHUTH
Haau4uue 3a00JIEBaHUM IICUYCHU, cepﬂequﬁ MBbIIIIBI, HOI[)KGHYI[O‘IHOﬁ JKCJIC3bl, TUArHOCTHUPOBATDH
pa3IUYHBIC BU/IBI JKEITYXH, IPOBECTH AU PEPEHINATBHYIO JUATHOCTHKY CaXapHOTO U HECaXxapHO-
ro auabera, ONpeIeIUTh TUIl HEKOTOPBIX TOPMOHAJIBHBIX HAPYILIEHUH U T. 1.

Ilesb 3aHATHSA: HAYYUTHCS IPUMEHSTH 3HAHUSA O (PU3UOJIOTMUYECKUX U MATOJIOTUYECKUX KOM-
MIOHEHTAaX MOYM I pelIeHUs BOIPOCOB AMArHOCTUKH, MPOPUIAKTUKU U MPOrHO3a 3a00JIeBaHUM,
CBSI3aHHBIX C IOYEYHON M BHEIIOUEYHOM MaTOIOTrueH.

TpeOoBanusi K MCXOAHOMY YPOBHIO 3HaHMii. /i1 IOTHOTO YCBOEHUS TEMBI HEOOXOIUMO
MOBTOPUThH U3:

" HOpMANbHOU PUUOLO2UU YEeN0BEKA.

—MeXaHU3M 00pa30BaHMs MOUH MMOYKAMU;
= 2UCMONIOUU:
—CTpoeHue HepoHa.

3ATAHUS 11 CAMOITPOBEPKH UCXO/JHOI'O YPOBHS 3HAHUI

3aoanue 1. llon nelicTBUEM THAPOCTATHYECKOTO JaBIEHUS KPOBb (QUIBTPYETCS Yepes MoIy-
MIPOHUIIAEMYI0 MEMOpaHy M TomajaeT B mpocTpaHcTBO Karcynsl Lllymnsackoro—boymena — 3to
nepBuyHas Mova. KakoB ee kauecTBeHHBIN cOCTaB?

A. Conepxxut popMeHHBIE JIEMEHTHI KPOBH.

b. Ananoruuna coctaBy KpoBU, HO HE COJCPKUT OEITKOB ¥ (POPMEHHBIX PJIEMEHTOB.

B. AnamornuHa cocTaBy KpOBU U COIEPKUT O€JKU ¢ MOJEKyJsipHOH Maccor mo 70 k/la, HO
OTCYTCTBYIOT (DOPMEHHBIE SJIEMEHTHI.

I'. CocraB nepBUYHON MOYH OTIIMYAETCA OT COCTaBa Iia3Mbl KPOBU IO BCEM KOMIIOHEHTAM.

3aoanue 2. Kananen HedpoHa COCTOUT U3 3-X OT/ENOB: MPOKCUMAIILHOTO KaHaJbIA, METIH
I'enne m nucrTampHOTO KaHaNbIA. B KaHanplax rmepBuYHas Moda TojBepraercs: peadcopoumu. [la-
paNIENbHO OCYIIECTBIISIETCS U CEKpElUsl OMpPENEeNeHHbIX BemecTB. Kakoe KOTUYeCTBO TIIFOKO3BI
peadbcopOupyeTcs B MPOKCUMAIBHOM KaHAIBIIE 3JJ0POBOM TTOUKH?

A. 100 % npu HOPMOTJIMKEMUH.

b. 50 % npu HOpMOTITUKEMHH.
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B. 100 % mpu coaepkaHuU TIIOKO3bI B KpoBH > 10 MMOJIIB/II.

3aoanue 3. B nucranbHOM KaHanblie HepoHa HApALy € MPOIECCaMU, CBSI3aHHBIMU C pa3Be-
JICHUEM M KOHIIEHTPUPOBAHUEM MOYH, OCYIIECTBISIOTCS PeabCOpOIMOHHBIE U CEKPETOPHBIC MPO-

LECChI, TIJIaBHasA 3aJada KOTOPBIX — COXpaHUTh KHCJIOTHO-IICIOYHOEC COCTOAHHE OpraHu3smMa
U, B YaCTHOCTHU, MOCTOSIHCTBO pH kpoBu. Kakue noHBI ceKpeTUpyroTcs KaHaIbIlaMu?

A. K" . NH4".

b. Na". a.Cl.

B. H*. E. HPOs".

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

Bonpocs! puis1 06cyxneHust:
1. HopmanbHble nokazaTenu o0beMa MOYH, €€ INIOTHOCTH, LIBeTa, Ipo3padyHoCcTH. PaKTopHI,
00yCJIOBIMBAIOIINE U3MEHEHUS TIOKA3aTeNs KUCIOTHOCTH MOYH.
2. Heopranuueckue COCTaBHbBIE YACTH MOYH.
3. OpraHnyeckne COCTaBHbIC YACTH MOYH B HOpME: MOYEBHHA, MOYEBasi KUCIIOTA, KPEaTUHHUH,
AMUHOKHCIIOTHI, 0€3230TUCTHIE OpraHNYEeCKHEe KOMIIOHEHTHI MOYH, TOPMOHBI M KX METaOOIHTHI.
4. JlnarHOCTHYECKOE 3HAUCHHE OMPEACICHUS B MOYEe aMHHOKHUCIIOT, KOTOPBIMUA OOTaThI CIie-
UATU3UPOBAHHBIE OCJKH: THIPOKCHUIIPOIMHA (B KOJIareHe), 3-MEeTUITUCTUINHA (B aKTUHE U MUO-
3une). Onpenenenne MeTabOIUTOB aMUHOKHCIIOT Uil TUArHOCTHKU (DEHIIIKETOHYpUH (HapyIIeHHE
oOMeHa (eHWIIaTaHNHA), alKaTOHYpHH (HapylleHrne oOMeHa TUPO3UHA), TUIIEPIPOIMHYPUHN (HApy-
IICHUE OKUCIICHUS MPOJIMHA), IUTPYJUIMHYPUH (HApyIIEHHE CHHTE3a MOYEBHHBI).
5. JlmarHocTHueckoe 3Ha4YCHHUE ONpeAeNICHUS MaTOJIOTMUECKUX COCTAaBHBIX YacTel MOYH:

a) MPOTEMHYpHS TIOYEYHAasi ¥ BHENOYeuHasi; (DepMEHTHI, OnpeaesieMble B MOYE C AMATHOCTH-
YeCKOH LIeNbIO;

0) MIIOKO3YypHsi TIPU CaxapHOM JAuabeTe U MoYeuHast TIIIOKO3ypHs;

B) TeMaTypus IOYEYHAst U BHETIOUYEeYHAs!, TEMOTJIOOMHYPHS;

T') KETOHYpHS TP TOJIOJAHUH, THadeTe, ali103aX HHOTO POUCXOKICHUS;

1) )KeTYHbIE MUTMEHTHI, ONpeAesieMble ¢ LeNblo Tu(depeHIINaTbHON JTUarHOCTUKU KENTYX,
nop(UpUHBL.

JIMTEPATYPA JUISAA ITIOAT'OTOBKH

Ocnognasn
1. Buonoeuueckas xumus / B. K. Kyxra [u np.]. Mocksa : bunom, MuHck : Acap, 2008. C. 599-606.
2. Buonocuueckas xumust / A. JI. Taranoud [u ap.]. Munck : Beir. mik.., 2013. C. 541-543.

Jononnumenshnasn
1. Yuprun, A. A. lmarHoctudeckuii crpaBoyHuk TeparneBTa / A. A. Yupkun, A. H. Oxopokos,
. U. T'onuapuk. Munck : benapycs, 1993. C. 369-390.
2. Kamvuiwunuxos, B. C. CnpaBOYHHK 10 KIMHHKO-OHOXHMHUYECKOW JabOpaTOpHO#l aumarHoctuke /
B. C. KampimraukoB. Munck : bemapycs, 2000. C. 171-208, 275-347, 358-428.

3AJTAHUS JJISI CAMOCTOSITEJABHOM PABOTHI

3aoanue 1. UtoObl 3amono3puTh y OONBHOTO caxapHblil auaber, oOpaTuTe BHUMaHHE Ha
o0beM BBIIETIIEMON MOYM M ee yAenbHbId Bec. [Ipu nuadere, HECMOTPST Ha OOJBINYIO CYTOYHYIO
HKCKPELMI0O MOYH, €€ YJENbHBI BeC ocTaeTcs BBICOKUM. [l yTOUHEHHs JuarHo3a HeoOXO0JIUMO
OTIPENIENIUTH COJICP’KaHME TIFOKO3bI B MOYE M CPABHUTH 3TH JAHHBIC C PE3YJIbTaTaMH OIIPEIEICHUS
YPOBHS TTTUKEMHH.

1.1. ITogGepute mapy CMMOTOMOB, XapaKTEpHBIX i quadera:

1. Cyrounslii quypes 6 1. A. D moun = 1,02.
2. Cytounslii nuypes 2 1. b. D moun = 1,012.
3. Cyrounslii quypes 1 1. B. D mouu = 1,05.
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4. Cyrounslii nuypes 20 1. I'. D moun = 1,5.

1.2. TlonGepwuTe mapy CHMOTOMOB, XapaKTEPHBIX I TradeTa.

1. I'moko3ypust — Her. A. T'mukemust 5,5 MMOJIB/II.
2. I'moxozypust — 1 %. b. I'muxemus 15,0 MMoub/i.
3. I'mroxo3ypust — cieapl. B. I'nmukemus 8,0 MMoOIIB/1.

3aoanue 2. JIna nuddepeHnnanbHON TUarHOCTUKU PA3IMYHOTO POJIA KEJITYX U3Yy4aroT I[BET
MOYM W ONPENCISIIOT B HEH HalMuue KEIYHBIX MUTMEHTOB.BcrmomHHTE, KakuM 00pa3oMm ocy-
IIECTBIIIETCS PACIaj] JKETYHBIX MMUTMEHTOB, COJEp’KaHUE KaKUX COCJUHEHHH YBEIMYMBAETCS B
KpOBHU M MO4Ye, KakuM 00pa3oM m3MeHsieTcs mBeT cryna. CieayeT NOMHUTh, YTO Yepe3 MOYCUHBIH
GuUIbTp CrocoOEeH MPOHUKATH CBA3aHHBIN OMIMPYOUH (B OTJIMYKME OT CBOOOJHOIO OMIMpYyOHMHA, HE
CIIOCOOHOTO TIPEOA0JICBATh MOYCUHBIH «PIIBTP», MOJIEKYJIA JUTTIOKYPOHH 1A OUITUPYOHHA Maa).
2.1. [TogOepute mapamMeTpsl aHAIM3a MOYH, XapaKTepPHBIE I MEXaHUUECKOH JKeATyXH:

1. Moua «1iBeTa nmuBay. A. bunupyOuH.

2. Moua COJIOMEHHO-KeNTasl. b. Ypobunus.

3. Moua KpacHOTro 1BeTa. B. CrepkoOunuH.
4. CBeTno->kentas Moua. I'. Yponopdupus.

3aoanue 3. JluarHocTuka MaHKpeaTuTa BO MHOTOM OCHOBBIBAETCS HA OINPENEICHUHN aKTUBHO-
ctu depMeHTOB Mouu. BeromuuTe, Kakue GpepMeHThI, CIOCOOHBIE MEPEUTH B MOUY, CEKPETUPYET
MOJUKENy0YHas xkene3a. Ha3oBute gepMeHT, aKTHBHOCTh KOTOPOTO 00S3aTENBHO ONpeAeseTcs
B MOY€ IIPU MaHKpeaTUTe:

A. ®ocdopunasza. I'. Ilencus.

b. Amuiasa. J1. Caxapa3a.

B. JlakTatneruaporenasa.

Hpa6uﬂbHOCWZb pemeHuﬁ npoeepbme, conocmasue ux ¢ omeenamu.

ITPOBEPBHTE CBOM 3HAHUS (CAMOKOHTPOJIb YCBOEHWS TEMBI)

3aoanue 1. B KIMHUKY TOCTYNUI OOJIBHOM ¢ *ajio0aMu Ha OOMIIBHOE U YacTO€ MOYEUCITYC-
KaHHe, KXy, KOTOpbIE €ro 0eCIOKOAT axe Houbto. CyTouHoe KoJndecTBO Mouu = 10 J1 ¢ HU3KOH
OTHOCHUTEJIBHOM MJIOTHOCTHI0. KakoB MpeanonoKuTeNnbHbIN 11ar1os?

A. CaxapHublii 1uaer.

b. Hecaxaphslit nuaber.

B. bone3ns Nuenko—KymmHra.

I'. bonesns Annucona.

. Mukcenema.

3adanue 2. Y 60JIbHOTO OCTPHIM INIOMEPYJIOHEYPUTOM CYTOUHOE KOJIMUecTBO Moun = 500 mi1.
Kaxk Ha3bIBaeTcs 3TOT cUMIITOM?

A. Anypus. I'. Hukrypus.
b. [Tommypwus. M. U3ocTenypus.
B. Onurypus.

3aoanue 3. Y GOIBHOTO OCTPBHIM TJIOMEPYJIOHEQPUTOM BbIsIBIEHa MakporemaTypus. Kakoii
[[BET MOYH y JAHHOTO OOJIHHOTO?

A. KpacHsiii. I'. Po30BbIii.
b. Kopuunessbliii. J. IIBeTa MACHBIX TTOMOEB.
B. YepHsrii.

3aoanue 4. Y G0JIBHOTO B pe3ynbTaTe OTPABICHUS COJIIMU CBHHIIA B MOY€ TMOSBHIOCH MHOTO
nporonopdupuHoB. Kakoil 1iBeT Mo4H y 1TaHHOTO O00JIBHOTO?

A. 3eneHbIi. I". Po3oBhiil.

b. TemHO-KpacHbIN. J. IIBeTa MSACHBIX TTOMOEB.
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B. YepHslii.

3aoanue 5. Y 601pHOTO HHPEKIIMOHHBIM T€IIATUTOM C JKEJITYXOH B MOYE BBISIBJIICHO BBICOKOE
cojziepkanue ounupyounna. Kakoii iseT Mouu y JaHHOTO OOJIHHOTO?

A. CoJIOMEHHO-KEJITBIMN. I'. Po30BbIid.
b. KopruHesslii. J1. LlBeTa MSACHBIX IIOMOEB.
B. YepHnbprii.

3aoanue 6. Y GOIBHOTO XpOHHUYECKUM HE(PPUTOM BBISBICHO HAPYIIEHUE KOHLIEHTPAIIMOHHON
¢bynknun novek. Kak Ha3zpiBaeTcs 310 cocTosiHuE?

A. Hukrtypus. I'. Anypusi.
b. U3ocrenypus. . Honuypwus.
B. Onurypus.

3aoanue 7. Y OOJBHOTO B MOYE COJIEp)KaHUE MOUYEBOW KHCIOTBI COCTaBUIIO 9,5 MMOb/24 .
Kaxkyro maToyioruto MoxHO 3amo103pUuTh?

A. Kaxexcus. I'. IleyeHouyHAast HEJOCTATOYHOCTb.

b. Oporatauunypus. M. Ioparpa.

B. IloueuHast HEJOCTATOYHOCTD.

3adanue 8. bonbHOMY, CTpaNalOIIEeMy XpPOHUYECKUM TeMaTUTOM, Obljla IPOBE/ICHA Harpy3Ka
6enszoarom HaTpus. [Ipu sTomM 00 06e3BpexkuBaroIIel GYHKIIMHA IEYSHN CYAUIU Ha OCHOBAaHHUH 00-
HapyXEeHUsI B MOYE:

A. BeH3011HOI KUCIOTBHI. I'. T'unmypoBoi KUCIIOTHI.

b. JIuMoHHOM KHCIIOTHI. J. II{aBeneBoil KUCIOTHI.

B. BaneprnanoBoy KHACIOTHI.

3aoanue 9. ConepxaHue Kakoro M3 MPOAYKTOB OETKOBOIo OOMEHa MOBBICUIIOCH B MOYE
y CIIOPTCMEHA C Pa3BUTOM MYCKYJIATYpOU MOCJE€ CIOPTUBHBIX COPEBHOBAHUA?

A. Mo4eBOil KUCITOTHI. I'. MoueBuHBI.

b. Kpeatuna. . AMMnaka.

B. Kpearnnuna.

3aoanue 10. ]Ins yTouHeHHs TUArHo3a «IIpOrpeccUpyrolias MbledHas JTUcTpous» y 00ib-
HOTO OBLI ceNiaH aHanu3 Mo4H. Kakoe coennHeHue npu 3Tom OyaeT 0OHapYyKUBAThCs B Moue?

A. TlophupuHsl. I'. MuornoGuH.

b. Kpearun. . KanpmonynuH.

B. Kpeatunus.

OTBeTHI K pelIeHUuI0 3aJaHUil

Jlna camonpogepku ucxo0no2o ypoeHsa 3HAHUIL.
1—B.2—A.3—A,B,T.

Jlna camocmoamenvhou pabomut.
11.1-T;12.2-b. 21.1-A.3—Bb.

JIABOPATOPHASI PABOTA (120 muH)

Patora 1. Onpenesenue yaejbHOro Beca (INIOTHOCTH) MOYH.

ITockoNBKY OTAENbHBIE MOPIUHY MOYH OTJIMYAIOTCS 110 YAECIBHOMY BECY M XMMHYECKOMY CO-
CTaBy, YIEJbHBII BeC ONpEAENsIoT B MOYe, COOpaHHOH 3a CyTKH. B HOpMme yaenbHBIM Bec Mo4yn
KOPPEIUPYET C KOJIMYECTBOM «CYTOYHON» Mouu u coctasisier 1,010-1,025. Ilpu paznuuHbix co-
CTOSIHUAX OH MOkeT KojiebaThes ot 1,000 go 1,060.

X00 pabompl. B 1unuHAp HAIMBAIOT MOYY U OCTOPOXKHO MOTPY’Kar0T B Hee ypoMeTp. OTcuer
BEJIETCSI 110 JICJICHUIO MIKAJIbl YPOMETPa, COOTBETCTBYIOIIEMY HH)KHEMY MEHHUCKY YKHMJIKOCTH.

Pesyabrart:
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Pa6ora 2. Onpenesnenne KNCJIOTHOCTH MOYH.

B HOpMe peakiyst Mouu ciiabokuciasi.

X00 pabompr. Ha nakMycoByt0 OyMakKy HAaHOCST KaIlIl0 MOYH U ONPEEIISIOT €€ PEaKIIUIO:
1) cunss nakMycoBas Oymara KpacHeeT, KpacHasi He U3MEHsEeT LIBeTa — KHUCIIas peaKiys;
2) kpacHasi Oymara CUHEeT, CHHsISI He I3MEHSIET I[BeTa — IIEJIOUHAs PeaKIus;

3) ob6e Oymaru He U3MEHSIOT CBOETO 1IBETa — HEUTpaJbHAsl PEaKLIUs.

MO>HO UCTIONB30BaTh U APYTHe UHAUKATOpHBIC Oymaru.

Pe3yabTar:

Pa6ora 3. KauecTBeHHOe onpeae/ieHHe HEOPraHUYECKNUX COCTABHBIX YaCTel MOYH.

W3 MmuHepanbHBIX colieil 6oiee BCEro ¢ MO4OH BBIAETSETCS XJIOPUCTOro HaTpus — 8—15 r/cyT.

3.1. Onpeodenenue xnopudos. VIousl Xjaopa pearupyroT ¢ a30THOKHUCIIBIM cepedpoM ¢ 00pazo-
BaHHEM OCaJIKa XJIOPUCTOro cepedpa, He pacTBOPSIONIETOCs B a30THOM KUCIIOTE.

Xo00 pabomer. K 1 Mn moun (20 xanenp) nobasisror 3—5 kamens 1 % pactBopa AgNOs u 2
karu 10 % pactBopa a30THO# kucioThl. Beimamaer Oenbiit ocagok AgCl, TemHeromumii Ha CBeTy,
HEpAacTBOPUMBIN B @30THOM KUCIIOTE.

3.2. Onpeodenenue cynvgpamos. B xucnoii cpene cynb(arbl ¢ XJIOPUCTHIM OapueM o0pa3yroT
6enblit ocamok BaSOa.

Xo00 pabomer. K 20 xarmisim Moun npuinBaroT 5 kamenb 10 % pactBopa HCl u no kamsim,
MeIeHHO, 1o0aBisttot pactBop BaClz 1o oOpa3oBanus ocajka.

3.3. Onpeodenenue pocghamos. ®ochatsl MOUN TIPHU PEAKIIMU C MOJTUOICHOBBIM PEAKTUBOM
00pa3yIOT JKENTHI KPUCTALUTUIECKUHN 0caoK (HochopHOMOINOAEHOBOKHUCIOTO AMMOHHS.

Xo00 pabomwi. B npobupky HanmuBaioT 20—30 kamnenb MOIHOIEHOBOTO pEaKTHBA M HArpeBalOT
pacTBOp A0 3aKUMNaHus (He KUIATUTH). 3aTeM J100aBIIAIOT HECKOJIBKO Karenb Mo4H. Brinagaer xe-
TBII 0caioK (HocHOpHOMOTHOIEHOBOKUCIOTO aMMOHHSI.

3.4. Onpeodenenue kanvyus. Kanpuuii MOYM BBITIAIAET B OCAJIOK NIPU JOOABIICHUH IIABEIIEBO-
KHCJIOTO aMMOHHUSI.

X00 padomui. K 20 kannsm Moun npuimBatoT 1-2 kammu 10 % pacTBopa yKCyCHON KHCIIOTBI
u 2-3 xamu 5% pacTBopa IaBEIEBOKUCIONO aMMOHHUA. BhImagaeT KpucTammndeckuii ocaiok mia-
BEJICBOKHUCJIOTO KaJbIIHS.

Pesyabrarnl:

PaGora 4. KauecTBeHHOe OMpe/iesieHHe OPraHUYeCKHUX COCTABHBIX YacTel MOYH.

4.1. Onpeoenenue denka. B Hopme B MOU€ ONPEIEIISIOTCS Cle/Ibl OelKa.

4.1.1. Tlpo6a I'ennepa. Ilox meiicTBueM a30THOW KUCIOTHI O€JIOK 00pa3yeT HepacTBOPUMBIN
0CaJIOK.

Xo00 pabomel. B ipoOUPKY OCTOPONKHO HATUBAIOT O0KOJIO 1 My koHIeHTpupoBanHOH HNO3
U cBepXy HaciauBaroT 1 mi moun. [Ipu HanMuum B Mode Oenka Ha TpaHULIE )KUIKOCTEH MOsBIseTCs
MyTHOE 0es0BaToe KOJIbLIO.

4.1.2. Ocaxaenue 6enka cyab(oCaTUIMUIOBON KUCIOTOH. DTa mpoda sBiseTcsi caMoOd 4YyB-
CTBHUTEJBHOM peakiuei Ha OeloK.

X00 pabomur. K 20 xarnssm moun 1o0apisitor 5 kanens 20 % pactBopa cyib(hocalTuinioBoit
KHUCIIOTHL. BrimasaeT ocanok Oenka (MOMyTHEHHE PacTBOPA).

4.2. Onpedenenue 2noko3vl. B HOpMe TITIOKO3a B MOYe He ompenernsercs. st kauecTBEHHO-
T'O OMpeeNeHuUs TIIOKO3bl B MOYE MOIB3YIOTCS CIEAYIOIUMU PEeaKIUIMHU:

4.2.1. Peakuust Tpommepa. B mienoyHoit cpeqe B MPUCYTCTBUU TIIIOKO3BI TIPH 100aBICHUHN
CuSO4 o6pazyeTcs KeNnThIA 0CaTOK TUAPATA 3aKHCH MEIH WM KPACHBIN 0CAZOK 3aKUCH MEIH.
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X00 pabomuw. K 5 xamsam uccneayemoii Mmoun npubasisitor 5 kanens 10 % pactBopa NaOH
u 5 kanens 1 % pactBopa cepHokuciion meau. Harpesarot.

4.2.2. Peaxuus @enunra. [Ipoda ocHOBaHa Ha TOM K€ MPUHIIUIIE, YTO U peakius Tpommepa.
[IpeumymiecTBO 3TOW peakIMM 3aKIYaeTCs B TOM, YTO CETHETOBA COJb B COCTaBE PEAKTHBA
@enuHra CBA3BIBaCT M30BITOK THIpaTa OKUCH MEIH, U3 KOTOPOTO NpU HArpeBaHuu oOpasyeTcs
OKHCh MEJIM YEPHOTO IIBETa, MEIIAFOIIAS PEaKIUH.

X00 pabomp. K 20 kamisM HcciaelyeMOll MOYM INPUIMBAIOT PaBHBI OOBEM JKHUIKOCTH
denuHra ¥ HarpeBaroT O KATICHHSL.

4.2.3. Peakuus Hunmannepa. B peaktuB Humannepa BXOAWT a30THOKHCIBIA BUCMYT. B 1ie-
JIOYHOHM cpenie oOpasyercs TMApaT OKUCH BHCMYTa, KOTOPBIH, BOCCTAHABJIMBASACH B MPUCYTCTBUU
[JIFOKO3BI 1O METAININYECKOI0 BUCMYTA, OKPAILIMBAET )KUJIKOCTh B UYEPHBIN 1[BET.

Xo00 paoomut. K 20 xamiam uccnenyeMon moun npuiauBator 10-20 kanens peaktuBa Hunan-
nepa u kumataT 1-2 muH. XKuakocts Oypeer, 3aTeM 00pa3yeTcsi YepHBIH 0CaZA0K METAJUINYECKOTO
BHCMYTa.

4.3. Onpeoenenue Kpoeanvix nuzmenmos. B HopMme B MOY€ KPOBSHBIX ITUTMEHTOB HET.

Xo0 pabomui. I'sasaxosasn npoba. I'BasikoBasi CMoJia B TPUCYTCTBUH TIEPOKCHAA BOAOPOA MO
BJIMSIHMEM IE€POKCUA3bl KPOBH BOCCTAHABIMBAETCS B a30HUJ I'BAasKOBOM CMOJIbI, UMEIOIINI CUHUN
L[BET.

B npobupky nanuparoT 20 Kamenb MOYM, 5 Karesab I'BasKOBOM CMOJIbI U HECKOJBKO Karelb
H202. B npucyrcTBUu KpOBH MOSBISAETCS] CHHEE OKPAIIUBAHUE.

4.4. Onpeoenenue kemornogvix men. KeToHOBbIE Tela OOHAPYXKUBAIOTCA B MOUe MpH Auade-
T€, TOJIOJaHUM U JIPYTUX alUJOTUYECKUX COCTOSHUAX. METo/1 OCHOBaH Ha LIBETHOM peakluu, KOTOo-
PYIO Aal0T KETOHOBBIE T€JIa C HUTPOIIPYCCHUJIOM HATpHSl.

Xo00 padomur. K 2 xarsim moun no6asisitot 2 karmi 10 % NaOH u 2 kamm HuTponpyccuaa
HaTpus. [losBiseTcs opaHkeBO-KpacHOe okpaiMBaHue. J[o6aBisoT 6 Karnenb KOHIEHTPUPOBAHHON
YKCYCHOM KHCJIOThI — IMOSIBJISIETCS] BUILIHEBOE OKpAIIMBAHUE.

Pesyabrarnl:

Paodora S. KosmmyecTBeHHOE OnpeeieHHe OPraHMYeCKHX COCTABHBIX YacTeld MOYH.

5.1. Onpeodenenue coodeprcanun 2n10K03bl 6 Moue hepmenmamugHvIM (2110KO300KCUOA3-
HbIM) Memooom. B HOpMe TIII0KO3a B MOU€ MPHUCYTCTBYET B CIEJOBBIX KOJIMUYECTBAX U OOBIYHBIMU
METOJIaMH HE OIPEIENACTCA.

Ilpunyun memooa. MeTo OCHOBAH Ha CIIEAYIOIIMX ()ePMEHTATUBHBIX PEAKIIUIX:

I'mokoza + HDO + O ——»  I'mokoHonakToH + H2O2
TI'nroxo3ookcuoasa

H20; + 4-amuHOoanTunupun + peHon ~ ——————»  XuHOHUMHUH + 4H20
Ilepokcuoaza

OO6pa3yronmiics MpoayKT UMEET PO30BYIO OKpacKy. MIHTEHCHBHOCTh OKpAacKd MHpsSMO Ipo-
MOPLHMOHANIbHA KOHIIEHTPAIMH TIF0KO3bI U U3MepseTcs: POTOMETPUUYECKH.
Cxema nocmanoexku onvima

OneITHas npoda, CranpaptHas npo0a,
MJI MJI
B nearpudyxubsie mpoOUpKH BHOCHT:
Moua 0,1 —
CranaapTHBIN pacTBOpP TIIOKO3BI - 0,1
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HuctunnupoBaHHas Boja | 1,0 1,0

IlepemenuBaroT

[ony4eHHBIN pacTBOP OTOMPAIOT B CYXHE MPOOUPKU 0,2 0,2

Pabounii pacTBop epMeHTOB 2,0 2,0

[lepememmBaroT 1 MHKYOUPYIOT peakiuoHHyto cMech 10 My nipu 37 °C unu 30 MUH P KOMHATHOU
TeMIieparype

[Io okoHYaHMM WHKYOAIMM W3MEPSIOT ONTUYECKYIO TUIOTHOCTH OINBITHOM M CTaHIApTHOMN
po6 Ha komopumetpe (anuHa BoaHbI 490-540 HM) B KIOBETaX 5 MM MPOTHUB KOHTPOJIS.

KoutpoabsHas npoba congepxxut 0,2 mut Boasl u 2,0 Mt pabodero pactBopa ¢pepmenToB. KoH-
TPOJIBHYIO MPOOY MOKHO TOTOBHUTH OJHY HA TPYIIITY.

Pacuem nipousBonAar no Gopmyie:
Con =Eon  Cer/ Eecr,

rae Con — KOHIICHTpAIUs TITFOKO3bI B Mo4e (MMOJIB/J); Cer — KOHIIGHTpPANHS TIFOKO3bl B CTaH-
napTHOM pactBope (5,55 MMoib/1); Eon — 3KCTUHKITUS ONBITHOM NIPOOBI; Ecr — 3KCTUHKIMS CcTaH-
JapTHOM MpOOHI.

[IpoBoasT pacueT CyTOYHOTO BBIJIEICHHUS TITFOKO3bI ¢ MOUOii (¢ yueToM nuypesa 1200-1500 m).

Pe3syabrar: Eon = Ect. =
Pacuer:

5.2. Onpedenenue KoHyenHmpayuu deKa 6 moue.

Ipunyun memooda. MeTo OCHOBaH Ha CITIOCOOHOCTH CYIb(HOCATUIINIOBON KUCIOTHI pearnpo-
BaTh ¢ OEJIKOM, BBI3bIBasl IOMYTHEHUE, HHTEHCUBHOCTh KOTOPOT'O MPONOPLUUOHATIBHA COAECPIKAHUIO
Oenka B Moue.

X00 pabomer. K 1 mu1 moun no6asinsitor 3 ma 3 % pacTtBopa Cyinb(pOoCalTuMIOBONH KUCIOTHI,
CMECh IEPEMELINBAIOT U Yepe3 5 MUH U3MEPSIOT ONTHYECKYIO IJIOTHOCTH COJIEPKUMOI0 MPOOUPKU
Ha KOJIODUMETPE IMpH KpacHOM cBeTopmiIbTpe (uinHa BosHBI 630—650 HM) B KiOBeTe IIMPHUHOM
10 MM IPOTHB KOHTPOJIBHOM MpoOkI (KOHTpOJbHAs Mpoda: K 1 M1 MouM 100aBIAOT 3 MJI U30TOHHU-
gyeckoro pactBopa NaCl). Pacuer mpousBomsT no kanmuOpoBodHOMY rpaduky. Pacuer cyToYHBIX
notepb Oenka NpoBoAT ¢ yueToM auypesa (1200-1500 mi).

Kanun6poBouHblii rpaduk 1Jis1 onpeeaeHus coaepKkaHus o01ero 6ejika B Moue

OcHoBHOM
¥
[
CEHOBHOM |
Jas}
=
o
2 ) //
G¢HoBHOM
§ /
Q
CGEHOBHOI -
= —
C%} /
HOBHOWM
m ~
OcHoBHoOW
OcHoBHo OcHoBHOM OcHoBHoM OcHoBHOM OcHoBHoOM OcHoBHOM OCHOBHOWM
C Oenka, /1
Pesyabrart: E= Can=
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Knunuko-ouaznocmuuexkoe 3nauenue. B Moye B HOpPME COAEpIKATCSA «cCleAbl Oenka
(abOymMuH u rnoOynuubl, HE Ooyee 0,15 r/cyr). IloBbIIEHHOE comepkaHue Oeiaka B Mode —
NPOTEeHHYPUSI — OTpakaeT HapylleHue OajaHca MEXAy MpoleccaMH ero (GpuiIbTpaluu U pead-
copOLMM U OTMEYaeTcsl Mpu 3a00JeBaHUSAX MOUYEK, MOUYEBBIBOISAIIMX MyTEH, YCHIEHHOM pacraje
OenkoB TKaHel. DyHKIMOHAJIBHBIC MMOYEYHBIE MPOTEHHYPUN CBS3aHBI C YBEIMYEHUEM NPOHHIIAE-
MOCTH MOYEYHOro (uiIbTpa MO0 3aMe/UIeHHEeM TOKa KPOBU B KIIyOOUKax (MOJ BIMSHHEM Iepe-
OXJIaXIEHUS, (PU3UYECKOTO U IICUXUYECKOTO TIEPEHATIPSDKEHUS ).

BriBoabI:

IMoanucs, mpenogaBareJisi:
3AHSATHE 33
KOHTPOJIb IPAKTHYECKNUX HABBIKOB BUOXNMHNYECKOI'O AHAJIN3A.
INBETHBIE PEAKIIMU HA BEJIKU U AMUHOKHUCJIOTHBI, KOJIMYECTBEHHOE
ONPEJAEJIEHHUE BEJIKA B CBIBOPOTKE KPOBU BUYPETOBBIM METO/J10OM

AKTYyaJIbHOCTH TeMbl. KauecTBEHHBIN U KOJIMYECTBEHHBIN OMOXMMHUYECKHUM aHATN3 HAXOIUT
IIUPOKOE NMPUMEHEHHUE B KIIMHUYECKUX, METUKO-OMOJIOTMYECKUX U CAHUTAPHO-TUTUEHUYECKUX HUC-
cienoBaHMsIX. Tak, HEKOTOPhIE [[BETHBIC PEAKIIMU HAILIM IIMPOKOE MPUMEHEHHE B TaOOpaTopHOI
MIPAKTUKE JUTSI KOJIMYECTBEHHOTO OIPEIeICHHs OeIKa U aMUHOKHUCIIOT (OMypeToBasi peakius JIC)KHUT
B OCHOBE OMYpETOBOr0 METO/la KOJMYECTBEHHOTO OmpeieNeHus: Oenka, HUHTHAPUHOBAS peaKius
HCIIOB3YETCS HA IPAKTUKE JIJIS1 KOJTUYECTBEHHOTO ONPE/ICICHUS aMUHOKUCIIOT).

Heab 3aHATHSA. 3aKPENHUTh IPHUOOPETEHHBIE MPAKTUYECKHE HABBIKM KaYECTBEHHOTO U KOJIH-
YECTBCHHOTO OMOXMMHUYECKOTO aHAN3a; MPOBEACHUEM OIPEIICICHHSI COJCpKaHusl OeJika B CHIBO-
POTKE KPOBU U I[BETHBIX PEAKIUi Ha OENKU U aMUHOKHUCIOTHI TPOBEPUTh YMEHUE CTY/IEHTOB IMPH-
MEHSATh METOJIbl KOJMYECTBEHHOTO U KAaueCTBEHHOTO aHaiu3a JUIsl PEIIeHUs TPUKIIATHBIX
MEJIULUHCKUX ACTIEKTOB.

TpeGoBanuss K MCXOAHOMY YPOBHIO 3HAHWii. [[J11 Ka4eCTBEHHOTO BBIMOTHEHUS 3aJaHUI
HE00X0IMMO BCTIOMHUTH H3:

" o0wel Xumuu.

—MPUHLIMIBI TPOBEACHUS KAYECTBEHHBIX PEAKIU;

= OUOOp2AHUYECKOU XUMUU.

—METO/IbI IPOBEACHUS IBETHBIX PEaKIUil Ha OEIKN U aMUHOKHUCIIOTHI;

" MeOUYUHCKOU U OUOIOSUYECKOU (DUBUKU

—YCTpPOICTBO U IPUHIIUII PAOOTHI KOJIOPUMETpA.

[TonyunB MHAMBUIYaTbHBIE KOHTPOJIbHBIC 3aJaHUs, CTYJACHTHI MPUCTYNAIOT K BBHIMOJHEHUIO

mabopaTopHBIX paboT, UCIIONB3Ys TPHU STOM UHCTPYKILHUIO U OPOPMIISISI IPOTOKOJ PabOTHI.

Padora 1. [{BeTHbIC peaknuu Ha 0eJIKM M1 aMUHOKH CJIOTHI.

[IBeTHBIE peaklMK AaI0T BO3MOKHOCTh OOHAPYXUTh IPUCYTCTBHE O€lKa B pacTBOpax U OHo-
JIOTUYECKUX KHUJIKOCTAX. DTU PEAaKIMHM NPUMEHSIOT KakK /I Ka4eCTBEHHOIO, TaK M JJI1 KOJIHYe-
CTBEHHOTO ONpeJesieHns Oelka U coJepKaluxcs B HeM aMUHOKUCIOT. HekoTopele peakuuu npu-
CYIIM HE TOJBbKO OenkaM, HO M JPYTUM BellecTBaM, Hampumep, GheHos, moJo0HO THPO3UHY, IAeT
PO30BO-KpacHOE OKpalllMBaHUE C peakTHBOM MIIIOHA, TO3TOMY HEI0CTATOYHO MPOBEIEHUS OTHOM
KaKOH-TMO0 peakIiu JUisl YCTAaHOBJICHUS HAJTM4Ks OeJKa B UCCIIEIyEeMOM PacTBOpE.

CymiecTByeT JBa TUIA IBETHBIX peakuuii: 1) yHuBepcaabHble — OuyperoBas (Ha Bce OEIKH)
Y HUHTHJIPHHOBAs (HA BCE O-aMMHOKHUCIIOTHI M OeNkM); 2) crneuupuieckue — TOJIbKO Ha OIpese-
JIEHHbIE aMUHOKHUCIJIOTHI KaK B MOJIeKyJle OeJKa, TaKk U B pacTBOpaXx aMMHOKUCIIOT, HalIpUMeEp, peak-
st QoJist (Ha aMUHOKHCIIOTHI, COJIeprKalue claboCBA3aHHYI0 cepy), peakuus Cakaryuu (Ha apru-
HUH) U JIp.
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[Tocne odopmiieHUsT TPOTOKONA MCCIEAOBAHUS CBOCH KOHTPOJBHOW 3a/layMl C HCIOJIb30Ba-
HUEM [BETHBIX peakIUil Ha OCHOBAaHUM MOJYYEHHBIX PE3YyIbTATOB CTYIEHT JellaeT BbIOOp H3
CJIEYIOIMX BaAPUAHTOB OTBETOB:

1) pacTBOp siu4HOrO O€jKa (COACPKUT apoMaTHUECKHe, aaru(aTHUECKHe U CepPyCoaepIKaIIKe
AMUHOKHCIIOTHI);

2) pacTBOp eJaTuHa (KeJaTHH — JCHATYPUPOBAHHBIN KOJIJIATCH, HE COACPIKUT apoMaTude-
CKMX aMHUHOKHCIIOT);

3) pacTBOp apOMaTUYECKUX O-aMHUHOKHCIIOT;

4) pacTBOp anu(paTUIECKUX 0.-aMUHOKUCIIOT.

Pesyabrar:

Pe3yabTarhl (1BET MCCIE1yEeMOT0 BriBoabI
pacTBopa)

BbuypertoBas peakuus

HunruapunoBas
peakums
KcanronporennoBas
peakuus

Peaknusa Muijiona

Peaxknusa ®oin

BriBOa:

Padora 2. KonmmuecTBeHHOe onpenesieHHe 0e1ka B CHIBOPOTKE KPOBH OMYPETOBBIM Me-
TOAOM.

Ilpunyun memooda. Metosl OCHOBaH Ha OOpa30BaHMM OKPAIIEHHOTO B (PHOJETOBBIN IBET
KOMILJIEKCa MENTHIHBIX CBsI3ei Oelka ¢ MOHAMU JBYXBAJICHTHOW Meau (Cynbdara MeAH) B MIEI0Y-
HOW cpenie. VIHTEHCMBHOCTb OKpPAacKd pacTBOpa MPsSMO MPOMOPLUOHANIbHA KOHIEHTpALUU Oeka
B CBIBOPOTKE U onpezensercs (GOTOMETPUUYECKH.

Ilopaook evinonenus padomor. Kaxnaplii cTyIeHT noxydaeT npoOupky, coaepxanryro 0,1 mi
HCCIeyeMO ChIBOPOTKH (ombITHast pob6a). Bo Bropyro npoOupky BHocAT 0,1 My cTraHgapTHOTO
pacTBopa 6emnka ¢ koHueHTparuei 100 r/n (ctangaptHast npoba). B TpeThio mpobupKy oTMEepHUBaOT
0,1 M 0,9 % pactBOopa xyopua HaTpus (KOHTPOJIbHAsT TPo0a, KOTOPYIO MOXKHO CHAENIaTh OJHY Ha
BCIO Tpymity). Bo Bce npoOupku nmpuiauBaroT 1o 5 mi 6uyperoBoro peakrusa. Conepxumoe npoou-
POK OCTOPOKHO IMEpeMelInBaT, n3beras oOpa3oBaHus IMeHbl, U yepe3 30 MUH (POTOMETPUPYIOT
OTBITHYIO M CTaHAAPTHYIO NMPOOBI B KtoBeTax 10 MM IpH 3es1eHOM cBeTOPUIIbTpe (JJIMHA BOJIHBI —
540 HM) TIPOTUB KOHTPOIBHOTO pacTBopa. OnpenenuB SKCTUHKIUIO P00, paCCUNTHIBAIOT KOHIICH-
Tpauuio Oemnka (I/1) B UCClIeyeMOoi ChIBOPOTKE 0 hopmyie:

C()n (F/J'I) = (EOH/ECT) ' CCT;

rae Con — KOHIIEHTpalus O0enka B ucciaeayeMoil ChiBOpOTKe; Cer — KOHIIGHTpAIHS CTAaHAAPTHOTO
pactBopa Oenka (100 r/m); Eon — omnTudeckas MIIOTHOCTh OMBITHOM TpoObI; Ecr — omTmueckas
IJIOTHOCTH CTAaHAAPTHOU TIPOOHL.

Pesyabrart: Eon =
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Ect. =

Pacuer:

BriBOa:

Iloanuck npemnoaaBaTeisi:
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Ha3Banmue

peaKIHH IIpunuun peakuuu Kpartkuii xo1 pa6oTsbl IMpumeuanus
BuypetoBas peakuus | Jlannas peakius OTKpbIBaeT MENTUAHYIO CB3b B Oen- | K 5 kamisim uccienyemoro pactBopa | buyperoByro peakumio aaioT Be-
(ITmorpoBcKOTO) ke. OOycnoBiieHa oOpa3oBaHMEM B MIENOYHOW cpeze | mpubaBmisaioT 5 xamenb 10 % pacTBo- | mecTBa, colepKaline He MeHee
OmypeToBOro KoMmIuiekca B pe3yibrate coeguHenus | pa NaOH, 2 kamum 1 % pactBopa | 08yx nenmuonslx césazeii
MeIW C MeNTHAHON rpynmnupoBKoi Oenka. [Ipu 3ToMm | cynbdara menu. Comepxumoe IMpo-
pacTBOp mpuoOpeTaeT PHONETOBBIN IIBET OMPKU TIEPEMENIHBAIOT
Hunrunpunosas AMWHOKHUCIIOTBI, TIOJHITETITHABI U Oenku mpu kumsiae- | K 5 xammaM uccnemyemoro pactBopa | XapaktepHa s  aMHHOTPYIII
peaxuus HUHM C BOJAHBIM PAacTBOPOM HHUHTHJPHHA JAIOT CHHEE | 700aBistoT 5 kamenb 0,5 % BOAHOTO | B (-MIOJIOKEHWUH, BXOJSIIUX B CO-
WIH CHUHE-(PHUOJICTOBOE OKpalllMBaHue. B pesynbTaTe | pacTBOpa HUHTHIPUHA W KUIATAT | CTaB  OCJKOB,  IOJMIICHITHIOB
B3aMMOJICUCTBUS (0-aMUHOKHUCIIOTBI C HUHTHAPWHOM | 1-2 wMmH. OTMEYaroT TOSIBIIEHUE | M CBOOOIHBIX aMUHOKHCIIOT
obpasyercst UPQPoBO OCHOBAHUE, KOTOPOE MEPETPYI- | OKPACKU
MUPOBBIBACTCS, ACKAPOOKCHITUPYETCS U PacUICTIISIeTCS
Ha aNbJEeTH 1 aMUHOINKETOTHIPHH]ICH
KcanronporennoBast | Ilpu oOpaboTtke pactBopoB Oenka mnu amuHOKHcHoT | K 5 xammsiMm uccrienyemoro pactBopa | [lomoxkurenbHas peakiuss Mynb-

peakmus (Mynbaepa)

KOHILICHTPUPOBAHHON a30THOM KHUCJIOTOW IOSIBJISIETCS
JKEJITOEe OKpallBaHHe. ApOMaTHYEeCKHe aMHHOKHCIIO-
Tl TPU B3aUMOJEHUCTBUM C KOHIIEHTPHUPOBAHHOM
HNO3 00pa3yloT HHUTPOCOEIWHEHHUs, OKpaIICHHbBIE
B JKEJITBIN IIBET

I00ABIAIOT 3 KaIlld KOHI[. a30THOM
KHUCJIOTHI U OCTOPOKHO KHUTISATAT

Jepa JIOKa3bIBae€T IPUCYTCTBHE
B PaCTBOpPE apOMaTHYECKHX aMH-
HOKUCIIOT (TpH, QeH, THP)

Peakiust Ha THPO3HMH
(Mumona)

Tupo3uH Ipy B3aMMOICHCTBUH C peaKTUBOM MHIUTOHA
U TIPU KHUITYSHHH 00pa3yeT KPOBaBO-KPACHOE COEH-
HEHHE PTYTHOW COJHM JUHHTPOTHpO3WHA Oiarojaps
HAJIMYHUIO Y THPO3HHA PEHOIBHOTO siipa

K 5 xamnsm uccnemyeMoro pacTeopa
NPWIMBAIOT 3 KaIiu pactBopa Mu-
JIOHA ¥ HAarpeBaroT (OCTOPOKHO!)

CoenuHeHNs, UMEIOIINE B CBOEM
coctaBe (PEHOIIBHOE S/IPO, TAKKE
JIAIOT TOJIOKUTENIbHYIO PEAKIUI0
Mmuniaona

Peaxiua @omns

Cynpdrunpunbshsie rpymnisl (-SH) B 6enke unu B nemn-
TU/I€ TIOABEPTalOTCS LIEJIOYHOMY THAPOJIM3Y, B pe-
3yJIbTaTe 4ero MPOHMCXOAUT OTIIEIUICHHE CEPhl B BUJIC
Cyib(uaa CBHHLA, KOTOPBIA C IUIFOMOUTOM JaeT uyep-
HBIH WM Oypblii HEpacTBOPUMBIA OCalOK Cyib(una
csuHIa PbS

K 5 xamnsm uccnemyemMoro pactBopa
no0aBisiioT 5 Kam. peaktrBa Do
Kunarst u garot noctoste 1-2 MuH

[MonoxxutenbHa TONBKO C aMHHO-
KHCJIOTaMH, KOTOpBIE COJIepKaT
c1a00CBsI3aHHYIO cepy (LIIMCTEHH)




3AHSATHUE 34
KOHTPOJIb IPAKTHUYECKHNX HABBIKOB BUOXUMHUYECKOI'O AHAJIM3A.
AHAJIN3 )KEJYJAOYHOI'O COKA 1 MOYH

AKTYyaJIbHOCTh TeMbl. B mpoliecce m3ydeHHss OMOJIOTUYECKOW XUMHHU CTYACHTHI MpUoOpenu
HayaJlbHbIC 3HAHUS M MPAKTUYECKUE HABBIKM KAYECTBEHHOTO U KOJIMYECTBEHHOTO OMOXUMHYECKOTO
aHaJIM3a, KOTOPBIM HAXOIUT MIMPOKOE IPUMEHEHHE B JIAOOPATOPHOW JIUATHOCTHUKE, HAIPUMED, AHAITU3bI
KETYJAOYHOr0 COKa U Mo4M. B nmanmpHelineM, B Xo/e U3y4eHUs] KIMHUYECKUX AUCLUIUIMH, OyAeT ocy-
IIECTBIISATHCS PACIIUPEHHE M 3aKPETUICHUE 3HAHHI TI0 OMOXMMHUYECKON JTaO0paTOpHON THarHOCTHKE.

lesb 3aHATHSA: TPOBEPUTD!

1) HaBBIKU CTYJICHTOB B IPOBEICHUHM KAUYECTBEHHOTO M KOJWYECTBEHHOI'O aHajm3a OUOJIOTH-
YECKUX KUIKOCTEM;

2) yMEHHE OPUCHTUPOBATLCS B Pe3y/IbTaTax aHAIN3a U JIaBaTh UM MPABUIIbHYIO OICHKY;

3) moHUMaHUE MPOUCXOXKICHUS M JUATHOCTUYECKOTO 3HAYCHHUS MATOJIOTHYCCKHUX KOMIIOHCH-
TOB aHAJU3UPYEMBIX OMOJIOTHUECKUX JKUJIKOCTEH.

TpeGoBanus K MCXOAHOMY YPOBHIO 3HAHWM. J[JI1 KaueCTBEHHOrO BBINIOJIHEHUS 3aJaHUs
HE00X0IMMO BCIIOMHUTH H3:

" 0bwel xumuu.

—OCHOBBI KAYE€CTBEHHOI'0 ¥ KOJIMYECTBEHHOTO aHAIIN3a;

" OUONI02UYECKOU XUMUL'

—(U3UKO-XUMHUYECKHE CBOMCTBA U COCTAB JKEIYJI0YHOTO COKA B HOPME U MATOJIOTHH;
—(U3UKO-XMMHUYECKUE CBOWMCTBA U COCTAaB MOYU B HOPME U MMATOJIOTHH.

JIABOPATOPHAS PABOTA (135 MuH)

PaGoTbI BBIMOIHAIOTCS 110 MHIMBUYaTIbHBIM 3a/IaHUSIM.

Padora 1. OnpenesieHne KHCJIOTHOCTH KeJIYI0YHOTO COKA.

B uccnenyemoil mpobe KemyI04HOTO COKa OMPENENsIIoT CoJep:KaHne CBOOOTHON M CBSI3aH-
HOM COJISTHOM KHCJIOTHI, @ TAaK)Ke OOIIYI0 KUCIOTHOCTh, UCTIONB3Ysl METOIUKH 3aHsaTHs Ne 17. TToiy-
YEHHBIN Pe3y/IbTaT BHIPAYKAIOT B MMOJIB/I.

Pe3yabrart:
| CBo6oanast HCI | Cesizannas HCI | O6mas xucaornoctsn
Keaynounbrii |A1 = Ar= Ar— A= A3z =
coK Ne _ _ _
X (MMonb/1) = X (MMonb/m) = X (MMonb/m) =
BoiBoa:

Padora 2. OnpenesieHne NaToJI0rn4ecKnux NpuMeceii B move.

B uccnenyemoit mpo6e MOYM ¢ TOMOIIBIO KAY€CTBEHHBIX PEAKIUi BBISABIISIIOT HATMYUE MTATO-
JIOTHUYECKUX MpHUMecell (TJIIOKO3bI, KETOHOBBIX TeJl, Oesika U 3puTpouuToB). Ecnu B Mode mpucyT-
CTBYIOT INIIOKO3a WJIM O€JIOK, IPOBOJAT KOJIMYECTBEHHOE OIpEeeNieHre ITUX BemecTs. s ucce-
JIOBaHUSI MOYHM UCTIONB3YIOT METO/IMKH, ONTUCAHHbIE B 3aHATHH Ne 32.

Pe3yabrar:
KauyecTBeHHBIE peakiiun \ KosmuecTBeHHOE onpeesieHne
benok: benok: Eon.= Con.=
I'moxo3a:
Keronoseie Tena: I'mroko3a: Eon= Ecr.=
KpoBs: Con.=

BoiBoj:

IMoanucs, mpenoxaBarteJisi:



BOITPOCHI VI MTOATOTOBKH K OK3AMEHY
MO BUOJIOTMYECKON XUMUH

Cmotpu: QR-koxa

3K3AMEHAIIMOHHBIE BOITPOCHI 11O BHOJOTMYECKON XUMHUH
1A THOCTPAHHBIX YHAIIIUXCA MEJUIIUHCKOI'O ®AKYJIBTETA

Cmotpu: QR-kox




OT'JIABJIEHHUE

[IPABHJIA TEXHUKH BE3OITACHOCTH ITPU PABOTE B XUMHUYECKOU JIABOPATOPHM.......

CTPYKTYPA, ®YHKI[MH, CBOMCTBA BEJIKOB U ITEIITU/IOB.
METO/bI NCCIIEAOBAHUS BEJIKOB ........coiiiiiiiiieie e s

3anstue 1. BBenenue B mpakTukyM. Beegenne B Onoxumuio. CTpoeHHE MEeNTHIOB.
KonuuecTBeHHOE OIpe/IeNieHUue COACPKAHUS OCITKA B OMOTIOTHUECKUX HHUITKOCTIX c.vvevveerveereeeseeesinesnnesnees

3ansTre 2. YPOBHU CTPYKTYPHOU OpraHHU3aIiy OeIKOBBIX MOJIeKyl. PU3NKO-XUMHUYIECKHE CBOMCTBA
OEITKOB. PEAKITHH OCAKICHI OCITKOB. ... ..eeuviertiesteesteestresureasteabeesseesteesteeasseasseesbeesbeesseesmnessbeanneanbeebeesreennneas

3ansatue 3. MeTonpl pa3ieiecHus, BBIICICHUS M OYUCTKN OeKoB. CIIOXKHBIC OCIKH.
LR 4 1) 201 T2V 17 S SRR PRSP

DOEPMEHTDI ...t

3anstue 4. @epmentsl. Kiaccudukarus, crpoenue, cBoiicTBa. Biusiane pa3nuyHeix (pakTopos
HA AKTUBHOCTD (DEDMEHTOB ... cuveteeseeteaseestesseessesseeseeasesseessessessseseeaseessesheeseeabeaseeneeabeennesreeseenbesreennenneannenreanes

3anstue 5. Perymsimus nevicteus hepmentoB. KonmdecTBeHHOE ompe/ieieHne akTHBHOCTH
(NS ) (5] o) : T PPV PRTURTOPRPPRTN

3anstue 6. KommokBuyM 1o TeMaMm «XUMHS 0EITKOBY», «DEPMEHTEI) .....cccvveiveeriiiriiisiieeieesieesieesieesine e

BBEJIEHUE B METABOJIN3M. BUOJIOTUYECKOE OKHCJIEHHUE .........ccoooviiiiiiiiiie,

3anstue 7. Beenenue B Metabommsm. LleHTpanpHble MeTabOIHMYECKUE TTYTH
(oxucnurensHOE AekapOokcuapoBanue [IBK, mumonHokucneiif ukn Kpebdca).
Uzyuenne GyHKIUOHUPOBAHUS LITK ...ocooiiiiiiiiiiiii e

3anstue 8. buonornyeckoe okucnenue. OkuciutenpbHoe GochopruIrpoBaHme.
[lytn yrunuzanuu Kucnopoaa kietkaMmu. MzyueHne OKUCIUTENbHOTO (GOChOPHIUPOBAHUSL.
OOHAPYIKEHIE OKCHTOPEILYKTAB 1..c..vsveesrenresseesesseassessesseansesseassesesseessesseassesseaseessessesssesesseensessesssessesseensessens

OBMEH VIJIEBOIOB ... ..ottt

3anstue 9. llepeBapuBanue yriaeBoAoB. [ THKoreHes 1 MIMKOreHONMN3. | IMKOIN3 U CTUPTOBOE OpOKEHHE.
OOHapy)EHNE MTPOAYKTOB CITHPTOBOTO OPOIKEHFIS - ... vvvveetianreasteesteessreasseasseesseesseesseesssesssessseessesssesssnsssnens

3anstue 10. [Tytn metabonusma nupysara. ['mokoHeoreHe3. A3poOHbIi paciiai IIFKO3bI
1o koHewHbIX ipoaykToB (CO2 u H>0). KomnuectBenHoe onpenenenre [IBK B MoYe .........ccceveviiiinennne.

3anstue 11. Bropuussie myTn 0OMeHa IIF0K03bl. MeTa00I13M TajgakTo3bl, PPYKTO3bI, TAaHOJIA.
KonndecTBEHHOE OTIPEICTCHIE TITIOKO3ZBI B KPOBH ...eeouvveeureressreessseesseeessreessseesssseesasesssssessssesssssessssesessseesnns

3ansartue 12. KomnokBuym no TemMam «BBeenue B Metabonmu3my, «LeHTpansHbie MeTabomuaecKue
nyTn», «buonoruueckoe oxucneHuey, «OxucnuTeabHOe GocHOopUINPOBAHHEY,
RSO [0 Y (<) 02 001 510 1 0): 3PP R PP PR PP PRRTN

OBMEH JIHITHJIOB ..ottt s n e n e nr e sreennee s

3ansartue 13. OOMeH MMNHUI0B: epeBapuBaHKE, BCACBIBAHHUE, PECHHTE3. TPaHCIIOPT 3K30T€HHBIX
TUMHAAO0B. ONPEACTCHUE AKTHUBHOCTH JTHITA3. .. . vtsressresesseessesseansessesseessessessnesneasesssesseessessessssssesseessesseesnennens

3ansatue 14. Tpancnopt munuaoB KpoBeio. OOMeH xonectepoia. JlenonrpoBaHre 1 MOOMIN3ALHS
munuaoB. KoianyecTBEeHHOE ONPENEIEHUE P-TTUITOTIPOTEMHOB ......vv.vverrereesresreaseesesseesnesressnesresseessessessnsssens

3ansatue 15. BayrpuxiieTounslii oOMeH XUpHbBIX KuchoT. Keronossle Tena. KoianuectBeHHOE
OIIPEAETIEHUE XOIECTEPOIIA B CBIBOPOTKE KPOBH .....vvireverieriesreereessesssesasssesneesneesaeesseesaeessnessnessneesneesnessnnnas

3anstre 16. KomIoKkBUYM 1O TeME «OOMEH JIHTTHIIOBY) .....veeuveeveesuresuressreaseesseessessssessseasssassesssesssesssnesnsesnes

OBMEH BEJIKOB ...ttt ettt b ekttt ekt sb e e s bt e s he e s st e e abeebeenbeenbeearneas
3anstue 17. IlepeBaprBanre 1 BCaCHIBAHUE OCITKOB. AHAIN3 KETYIOTHOTO COKA .vvrevreerrrersrireesreesseneeens

3anstue 18. BHyTpukiieTouHsii 00MeH aMuHOKHCIOT. O6e3BpexuBaHIEe aMMHUaKa.
KonnyecTBeHHOE onpe/iesieHle 0OCTaTOYHOIO a30Ta KPOBU M MOUEBUHBI B MOYE.
HapymeHnss aMHHOKHCTIOTHOTO OOMEHA .....v.vveurireeseiresseessesseessesneeseessesseessessessessresseesnesnesseesnesneensesnesseesnesses



OBMEH HYKJIEOIIPOTEMHOB. METOJIbI MOJIEKYJISIPHOM BUOJIOT UM ...........ocvvvrrecirane.

3anstue 19. OOMeH HykaeonpoTernHOB. ONpeaencHre CoIePKaHus MOYCBON KUCIIOTHI
T OOTIIETIO @30TA B MOUE . ..veuvesveesteesuressseasseanseeseessessssaasseassesssesssessssesssesssesssesnsessssssssessseansesnsesssessessnesnsesnnes

3anstue 20. Matpuunsie 6uocuntessl (cunte3 JJHK, PHK, 6enkor). CoBpeMeHHBIC METOIbI
MOJICKYJISIDHOM OMOJIOTHH. AHAITU3 IPOAYKTOB THAPOIU3a HYKICOTIPOTCHHOB. .....vvevveaereerveesieesieesinesnreaneas

3anstue 21. KomtokBuywm 1o teMam «OOMEH MPOCTHIX OEIKOB U HYKJICOTIPOTSHHOBY,
«BHOCHHTE3 JITHK, PHEK H O@ITKA ... i ittiiiiiiite ittt sttt sttt ettt she e sttt et e sbeennne s

BUOXUMUMS TOPMOHOB ..ot e

3anstue 22. 'opmonbl. O0IIas XapaKTepUCTHKA U OCOOEHHOCTH OMOJIOrHYECKOTO
JefcTBYSI TOPMOHOB. KaueCTBEHHBIE PEAKIIMU HA TOPMOHBL......vveeveeririreereesreesreessesssneasneesneesneesressenssnesnes

3ansartue 23. bruoxumust TOpMOHOB. TeCT Ha TOJTEPAHTHOCTD K TITEOKOBE ..vvuveveerresreesresresseesresseennessessessesses

BUOXUMMUA NIEYEHU. UHTETPALIS METABOJIM3MA .....oooiiiiiiieicice e

3anstue 24. buoxumus nedenu. MccnenoBanue KOJUIOMIHON YCTORYMBOCTH OCJIKOB U OIIPEICICHHE
COJICPIKAHUS OOIIEr0 OUTHUPYOHUHA B CHIBOPOTKE KPOBH ...ve.vviesreesteestesssreasseasseessesssesssesssnssssesssesssesssesssessnnns

3ansrue 25. UHTerpamus Mmerabonusma. BiusHiue ropMOHOB Ha YPOBEHbD TTFOKO3BI B KPOBH .....ccvvvevvreenee.

3anstue 26. KomwtokBuym 1o reMam «I opMOHBD, «BHOXUMHUS TIEUEHUY,
CVIHTETPALIMST METAOOIIMIBMA ...v.vveurieiessiresseessesresssesresse e sneass b abe e e e b e s Rt e b e e b a Rt st R e s b e e s r e e e e nr e e e e nnenre s

BUOXUMUS KPOB.......coiiiiiiiiii ettt nre e e

3anstue 27. benku kposu. JlprxarenpHas GyHKIUS KpoBU. ['emorinodnnossl. MccnenoBanue
Oy(epHBIX CBOWMCTB CHIBOPOTKH KpOBH. KonMuecTBEHHOE OMPENeIEHUE XITOPHIOB B KPOBH......cveveerrennens

3anstue 28. Cucrema remMoctasa. Paznenenne 0e1KoB CBIBOPOTKH KPOBH METOIOM AJIeKTpodopesa
Ha areruinesuionose. OnpeneneHne CoAepHKaHUsI KATBIHUS B TIIIAME KPOBH ...c.vvvvrvrrrrrereereesseesessnesnesnes

BUOXUMUS ITUTAHSL. ..ottt

3ansatue 29. buoxumus nutanus. bronorndeckas poOJib 6€J'IKOB, JKHUPOB, YIJIICBOAOB, BUTAMUHOB.
KauecTBeHHEIE pCaKnr Ha BUTaMUHBI. Onpe;[ene}me COJZCpKaHUA BUTaMUHaA CBMOUYC......cccvvvveereeeeeenns

3ansrue 30. buoxumus nutanus. MuHepanbHble BelecTBa. Peryssiyst BOAHO-3JIEKTPOIUTHOTO
Oananca. OnpezneneHne colepKaHusl HATPUS U KaJTHSI B CHBIBOPOTKE KPOBH «...ccuveveerrinrerseernesresnesreseenrenneas

3ausrue 31. KomnokBuywm o temam «broxumust KpoBu», « BHOXUMHUS TUTaHUS,
«BOTHO-MUHEPATBHBII OOMEH) ......vvitvieieeeteesteesteesteesttessteasseasbeebeesbeeabeeasseesbeeabeesbeesbeesaeeasbesnbeenbeesbeesbnessneas

BUOXHUMUS MOUM ..ot

Sanstue 32. buoxumus mouun. OnpeaeneHue GU3MOIOTUYSCKUX U MTATOJIOTHISCKUX
X B 015 (53516 N0): 301 (01 0 S,

3anstue 33. KOHTpOIb MpakTHYECKUX HABBIKOB OMOXUMHUUYECKOTO aHAIH3A.
L{BeTHBIC peakiMK Ha OCIKU ¥ aMUHOKHCIIOTHI, KOJIMYECTBEHHOE OIpeie/ieHue Oeka
B CHIBOPOTKE KPOBH OMYPETOBBIM METOJIOM -....uveeutressraasreasseesesssessunssssesnsesseensesssssssssasseansesssesssessssssssnsesnnes

3anstue 34. KOHTpOIb MpakTHYECKUX HABBIKOB OMOXUMHYECKOTO aHAIHM3a. AHAIN3 KEITYA0THOTO
(o0 e I Y (0 1 SO TP P VP PRTPRPTPPRPPRPTN

Bompock! 1 MOATOTOBKH K 9K3aMEHY M0 OHONTOTHUeCKOM XUMHUH (QR-KOM) ..cvvvvveiiveeiiiiicec e

DK3aMeHaIMOHHBIE BOIIPOCHI 110 OMOJIOTUYECKON XHMHUH JUIS MHOCTPAHHBIX YUaIIUXCs
MeTUIUHCKOTO GaKYITBTETA (QR-KOIL) 1.vvviviiiiiiiiiisisie sttt
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