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CTPYKTYPA, ®YHKIIMU, CBOMCTBA BEJIKOB U IIENTHUIOB.
METO/bI NCCJIEAOBAHUSA BEJIKOB

3AHATHE 1
BBEJEHUE B IIPAKTUKYM. BBEAEHUE B BUOXNMMUIO.
CTPOEHUME AMUHOKHUCJIOT U IIEIITUO0B. KOJIMYECTBEHHOE OIIPEJEJIEHUE
COJAEPKAHUSA BEJIKA B BUOJTOI'MYECKUX XKUJAKOCTAX

AKTYaJIbHOCTb TeMbl. AMUHOKHUCIIOTHI IIOCJIE€ BCACBIBAHUS MCIIOIB3YIOTCSI B OpraHu3Me JUIs
CHHTE3a CHelU(PUUECKUX TKAaHEBBIX 0€JIKOB, (PEPMEHTOB, TOPMOHOB, 'éMa, OMOTeHHBIX AMUHOB, I1Y-
PUHOBBIX M MMPUMHUAMHOBBIX a30TUCTBIX OCHOBaHWH. B meueHu u3 aMHUHOKHUCIIOT CUHTE3UPYIOTCS
OeKHu IUIa3Mbl KPOBU. MeTobl KOJIMUYECTBEHHOr0 onpezeneHus 0enka B OMOJIOTHYECKUX JKUIKO-
CTSX (pacTBOpax) IIMPOKO HCIOIBb3YIOTCS B MEIULMHCKON npaktuke. KonuuecTBeHHOE onpenene-
HUE cofiep>KaHus Oellka B ChIBOPOTKE (T1a3Me) KPOBU IMPOBOJAT JJIs AUATHOCTUKM LIEJIOT0 psijia 3a-
OoneBaHHUI.

Lesb 3aHATHSA: 3aKPENUTh 3HAHUS O CTPOCHUHU U (PU3MKO-XMMHUYECKHX CBOMCTBAaX aMHHO-
KHCJIOT KaK CTPYKTYPHBIX €JMHHUI] OCITKOB ¥ MENTHI0B; U3yYUTh CBOMCTBA MENTHIHOW CBS3H; YCBO-
UTh O0IIME IPUHIUIIBI KOJIMYECTBEHHOI'O OIPEIeIEHUs CoJiepKaHus Oeslka B OMOJIOrMUECKUX KU -
KOCTSIX.

TpeOGoBanus K MCXOAHOMY YPOBHIO 3HaHMM. /I MOJHOrO YCBOEHHUS T€Mbl HEOOXOIUMO
MIOBTOPUTD:

" W3 00wel Xumuu.

— npaBuiia paboThl B XUMHUYECKUX Ja00PATOPUSIX;
" OUOOP2AHUYECKOU XUMUU:
- AMHHOKHUCJIOTHBIM COCTaB OCIKOB;
CTPOEHHE aMUHOKHUCIIOT, HOMEHKJIATYpa,
— KJ1accu(uKalus U o0II1e CBOCTBa aMUHOKHUCIIOT;
— NENTH/IBI, 2JIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MENTUIHON CBA3H;
— KJ1accupuKalus U GyHKIUU OEJIKOB;
= MeOUYUHCKOU U OUON02UYECKOU PU3UKY.
- 3akoH byrepa—Jlamb6epra—bepa;
— YCTPOMCTBO M MPUHIIMIT pabOTHI KOJIOPUMETPA.

I_I.]'lﬂ NMPOBECPKHU UCXOTHOI'O YPOBHHA 3HAHUM BBLIIOJHUTE CJIeAy olme 3aJanusi:

3aoanue 1. Kakas 13 nepedrciIeHHbIX aMUHOKHCIIOT SIBJISIETCS HEUTPAIBHOMN?
A. T'mctunus. b. Ananun. B. Acnaprar. I'. JIu3uH.

3aoanue 2. Beibepute aMMHOKUCIIOTY, KOTOpasi HE 00JIaJaeT ONTHYECKON aKTUBHOCTHIO:
A. Ananun. b. I{ucrenn. B. 'munus. ['. Aprunus.

3aoanue 3. Haz0BUTE aMUHOKHCIIOTY, COAEPIKAILYIO KOJIBIIO MH/I0JIA:
A. OxkcmmsuH. b. Cepun. B. Tpunrodan. I'. [ponun. 1. I'uctuaun.

3aoanue 4. Bribepure o-UMUHOKUCIIOTY:
A. Oxkcrmsus. b. Cepun. B. Tpunrodan. I'. [lponun. 1. I'uctuaun.

3aoanue 5. OnuronenTus — 3TO COEUHEHUE, KOTOPOE COJIEPHKUT:
A. 2 ocTtaTka aMUHOKUCIIOT. B. 10 octatkoB aMHHOKHUCIIOT.
b. 9 ocTaTkOB aMUHOKHUCIIOT. T'. 12 ocTaTKOB aMUHOKHUCIIOT.

3aoanue 6. benok — 3T0 COEAUHEHHE, KOTOPOE COJEPHKUT:
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A. 15 ocTaTkoB aMUHOKHUCIIOT. B. 49 ocrarkoB aMUHOKHCIIOT.
b. 28 ocTaTkOB aMHHOKHCIIOT. T'". 120 ocTaTKOB aMHUHOKUCIIOT.

3aoanue 7. Kakue GpyHKINN TPUCYIIN TOIBKO Oenkam?
A. Dueprerudeckas. b. Karanmutuueckas. B. bydepnas. I'. Ctpykrypnas.

Hpa6UﬂbHOCl’l’lb pemeuuﬁ npoeepbnie, conocmaesue ux ¢ omeenmamu.

BOHpOCLI AJIs oﬁcym}le}mﬂ:

1. [Tpenmer, uenu u 3agaun 6MoxumMuu. OOBEKTHl M METO/BI HCCIICTOBaHUN B
OMOXMMUH.

2. AMHMHOKUCIIOTHI, K1acCu(UKaIys, 0OII1ue CBOMCTRA.

3. [lenTunHas cBA3b, CBONCTBA (PEHTI€HOCTPYKTYPHBIM aHaIM3, MOCTYJIAThl
[Tonmuara—Kopn).

4. [Tentunsl, crpoenue. Knaccudukamus u 61osorndeckas poyib HEITH/IOB.

5. benku kak kiacc opraHn4eckux BellecTB, Ouonorndeckue Gpynkuuu. Kmac-
cudukanus OCIKOB.

6. KonnyectBeHHoe onpenenenue Oeska OuypeToBbiM MetoaoM. Iloctpoenue

KaJTMOPOBOYHOTO rpaduika u padboTa ¢ HUM.
JUTEPATYPA JJIS1 HIOAI'OTOBKU

1. Buonoeuueckas xumus / B. K. Kyxra [u np.]. M. : bunom, Munck : Acap, 2008. C 3-4, 7-18,
21-32, 39-40.

2. buonoeuueckas xumusi / A. JI. Taranosud [u ap.]. Murck : Beim. mk., 2013. C. 5-19, 29-31.
3. KoHcnekT Jekuuii.

3ATAHUS JJISI CAMOCTOSITEJABHOMN PABOTHI

3aoanue 1. Monexyna aMUHOKHUCIIOTBI, HAXOJSIIASCS B U303JIEKTPUUECKON TOUKE:
A. Nmeet nonoxurensHbli 3apsa. b. He nmeer 3apsana. B. Imeer orpuniaTesnbHbIN 3aps.

3aoanue 2. B n3031eKTpUUECKOil TOUKe OEI0K:
A. VIMeeT HanMEHBIIIYI0 paCTBOPUMOCTb.

b. fSIBnsercsa kaTHOHOM.

B. ABnsercs ampuronom.

I'. Obnanaer HaubobIIEH CTENEHBI0 HOHU3AIUH.

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

A. Kucnoi. b. Helitpansroii. B. [lleno4ynoi.

3aoanue 4. Bribepute npaBUIIbHbIE YTBEPKACHUSA:

A. buypeToByI0 peakIIo AT BCE AMUHOKHUCIIOTHI.

b. buypetoByro peaknuio 1aet ouyper.

B. buypeToByro peaknuio Jar0T TPUIIEITH/IBI.

I'. BuypeToByIo peakifio JatoT OeNKH.

HpCIGMJZbHOCWIb pemeﬂuﬁ npoeeponie, conocmaesue ux ¢ omeenmamul.

IIPOBEPBTE BAIIIY 3HAHUSI (CAMOKOHTPOJIb YCBOEHHMSI TEMbI)

3aoanue 1. B xnuHuueckoit maboparopuu Uil Lesel mapeHTepaIbHOro MUTaHus CMECh aMu-
Hokucnor (I'mu, Ana, I'my, JIuz, Apr, Cep, Acm) pa3fensioT METOJIOM 3JieKTpodopesa Npu
pH = 6,0. Kakue aMMHOKHCIIOTHI OYAYT JBUTAThCS K aHONY, KaKhe — K KaTOJy, a KaKue OCTaHyTCs
Ha MecTe?

3aoanue 2. llogdepure K KaxXa0My O0€IIKY COOTBETCTBYIOIIYIO (PYHKITHIO:
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1. Konnaren.
A. CTpyKTypHas.
2. UmmyHOTII00YIINH.
b. CokparutenbHas.
3. UucynuH.
B. TpancnoptHas.
4. 'emornooOuH.
I'. Karanuruyeckas.
5. AKTHUH.
JI. amuTHas.
6. Kepatus.
E. 'opMoHanbHas.
7. Poporncus.
K. PeuenropHas.
8. AnbOymHH.
3. Tokcuueckas.

3adanue 3. CBOWCTBO MOTJIONIATh CBETOBOM MOTOK € JJIMHOM BOJMHBI 280 HM mpu crieKTpodo-
TOMETPUU O0YCIIOBIIEHO HAJTMYUEM B OeEIKe:
A. Tpunirodana. b. [Iponuna. B. I'mctuauna. I'. Tuposuna.

3aoanue 4. B xnmuHuKy nocTynui peObeHoK 3-X JIeT ¢ MUIIEBbIM OTpaBiieHueM. JKanoosl: qua-
pest, ppota. [Ipn OMOXMMHUYECKOM aHaIM3€ KPOBU KOHLEHTpamus obmero 6enka — 100 r/m. Jlan-
HBIH MMOKa3aTesab XapaKkTepusyerT:
A. AGCOJIFOTHYIO THIIEPIIPOTECHHEMHIO. B. OTHOCHTETBHYIO THIIOPOTEUHEMUIO.
b. HopMonporennemuro.
I'. OTHOCUTENBHYIO THUIIEPIIPOTEHHEMHUIO.

OTBeThI K pelIeHUI0 3aIaHu il

Jlna camonpogepku ucxo0no2o ypoGHsA 3HAHUIL .
1—.2—B.3—B.4—TI.5—A,b,B.6—1.7—B.
na camocmoamenvnoii padonoi .
1—b.2—A3—A,b.4—B5,B, T.

JIABOPATOPHASI PABOTA (60 MuHYT)

KoanuecTBenHoe onpeaenenne o0mero 0ejika OMypeToBbIM METOA0M

Cpenu pa3IUyHBIX METOJIOB OIpeesieHHus] 001ero Oejlka B CHIBOPOTKE (TuiazMe) KpOBH
HauOoJIplIIee paclpoCTpaHEeHHE MOIYUYHUIH KOJIOPUMETPHUUECKUE METObI, a CPEI HUX — METOJ,
OCHOBaHHBIM Ha OWypeToBor peaknuu. OH 00namaeT CrenuPpUIHOCTHIO ONPEIEICHHS, TOUHOCTBIO
U JIOCTYIHOCTBIO. [[pyroi konopumerpuueckuit Metoq — metoa JIoypu — couyeTaer UCIob30Ba-
HUEe OWypEeTOBOW PEeaKIMH W PEeaklMy BOCCTAHOBJICHUs peakThBa PoJMHA MUKIMYECKUMH aMUHO-
KHUCJIOTaMH (THPO3MHOM, (peHmnamaHuHoM, TpuntodaHoM). XOTs 3TOT METOA U Oojee YyBCTBUTE-
JIEH, HO OH CJIOKEH I10 MPUTOTOBIIEHUIO OCHOBHOT'O pacTBOpa M MeHee cneluduyeH, T. K. LeIbli
P APYTUX BEIIECTB 00pa3yroT ¢ peakTuBoM PoJIMHA KOMIUIEKCH XapaKTepHOU OKPACKH.

Ilpunyun memooa. Metoq OCHOBaH Ha OOpa30BAHUM OKPAIIEHHOTO B (DHMOJIETOBBIA ILIBET
KOMILJIEKCA MENTHIHBIX CBsi3el Oelka ¢ MOHaMH JIBYXBaJEHTHOU Menu (Cynbdara Meau) B LIEI0Y-
HOUM cpene. MITHTEHCHBHOCTh OKpAacKW pacTBOpa MPsSIMO MPOMOPIMOHANIBHA KOHIIGHTpAIMU Oerka
B CBIBOPOTKE U OIpeeNaeTcsi POTOMETPUUECKH.

Xo00 pabomst. B 1-10 ipobupky (omnbiT) HamuBaroT 0,1 M1 nccaeayeMoi ChIBOPOTKH, BO 2-10
(xonTposb) — 0,1 M 0,9 % pacTBopa xyopuaa HaTpusi. B 06e npoOupku NpuiIMBaioT Mo 5 mi 6u-
yperoBoro peaktuBa. ComepkuMoe MpoOMPOK OCTOPOKHO MEPEMENINBAIOT, U30eras o0pa3oBaHUs
neHsl, 1 yepe3 30 MUH (POTOMETPUPYIOT ONBITHYIO ITPoOy B KioBeTtax 10 MM mpu 3€lIeHOM CBETO-
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¢unbTpe (amuHa BoJIHBI — 540 HM) IPOTHB KOHTPOJIBHOTO pacTBopa. OnpenenuB SKCTHHKIHIO HC-
CJIEIyEMOTO PacTBOpPA, HAXOAT MO KATMOPOBOYHOMY rpaduKy, KaKOW KOHIICHTpaluK Oenka (B T/1)
OHa COOTBETCTBYET.

Ilocmpoenue kanuépoeounoit Kpueou. JIns MocTpoeHHUs] KPUBOW TOTOBST M3 OCHOBHOTO
CTaHJIAPTHOTO pacTBopa Oenka ¢ koHneHTpauueid 100 r/m padoune pactBopsl anpOymuHa: 20, 40,
60, 80, 100 r/n. ns sroro k 0,2; 0,4; 0,6; 0,8; 1 Ma ctangapTHOTO pacTBopa Oenka goodasstor 0,8;
0,6; 0,4; 0,2; 0 M 0,9 % pactBopa NaCl. 13 xaxnoro passeaenus 6epyT mo 0,1 mi pactBopa
Y BHOCST B MPOOUPKHU, COJIeprKallue 1o 5 Mi 6uypetoBoro peaktuna. Uepes 30 MUH U3MEPSIIOT JKC-
TUHKIUIO CTaHAapTHHIX TPpo6 Ha @OK npotuB koHTpoIs. CTposT rpaduk, OTKIAABIBAS HA OCH a0C-
LMCC 3HAYCHUSI KOHLIEHTPALIMK CTaHAAPTHBIX pacTBOPOB Oelka (B /1), HA OCH OPAMHAT — COOTBET-
CTBYIOIIIME UM BEJIIMYMHBI ONITHYECKOM IIIOTHOCTH.

E 4

[
»

C,1/n

Knunuko-ouaznocmuueckoe 3nauenue. HopmanbHoe cojepxanue o0Oimiero 0enka B CbIBO-
pPOTKE KpOBU (HOPMOIPOTEHUHEMHS) Y B3pOCIHbIX — 65-85 r/n, y mereit mo 6 met — 56-85 r/m.
W3MeHeHns KOHILIEHTpaluKu o0mero 6enka MoryT ObITh Kak aOCONIOTHBIE, TAaK U OTHOCHUTEJIbHBIE.
OTHOCHTENbHbIE U3MEHEHUS CBSI3aHbI C H3MEHEHHEM 00beMa KpoBH (11a3Mbl). Tak, OTHOCUTENbHAS
THITOTIPOTenHeMHs (TIOHM)KEHUE KOHIICHTpaIuy OelKa B KPOBH) Pa3BUBACTCS TPU THIPEMUH, T. €.
Harpyske BOJI0H, BOAHOM OTpPaBJIEHUHU, a OTHOCUTEIbHAS THIIEPIPOTENHEMHUs (TIOBBILIIEHUE KOHIICH-
Tpanuu OejKa B KPOBH) BO3HUKAET NMPHU CTYHICHUH KPOBH M3-33a 3HAYMTEIBHBIX MOTEPh KUAKOCTH
IpU MOHOCAX, HEYKPOTHMOI pBOTE, YCUJICHHOM IOTOOTICIICHHH, XOJIepe, 0Korax. AOCONOTHas
THITOTIPOTEHHEMHS HAO0AaeTCs TpH He(PpUTAax, 3IIOKAYECTBEHHBIX OITyXOJISX, aITMMEHTAPHOMN JHC-
Tpoduu. AGCONIOTHAS TUIIEPIIPOTENHEMHUSI BCTPEUAETCsl CPAaBHUTEIBHO PENIKO, HAlpuMep, pH MU-
€JIIOMHOM 00JIE3HU, XPOHUYECKHX TTOJTHAPTPUTAX.

OTtBer:

BriBoxa:
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IMoanucs, mpenoaaBarteJisi:
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3AHSATHUE 2
YPOBHHU CTPYKTYPHOM OPTAHU3AIIMHU BEJIKOBBIX MOJIEKY.I.
®U3UKO-XUMHUYECKHUE CBOMCTBA BEJKOB.
BBICAJIMBAHUE N OCA’KJIEHUE BEJIKOB

AKTYaJIbHOCTH TeMbl. V3ydueHue (U3MKO-XMMHYECKHX CBOMCTB OENKOB HEOOXOAUMO IS
IIOHMMaHMsI MEXaHU3MOB DPa3BUTHUS MHOTMX MATOJIOTMYECKUX COCTOSHMH (HampuMep, OTEKOB),
MEXaHU3MOB TPAHCIIOPTA BEUIECTB (B TOM YHMCIIE JICKAPCTBEHHBIX IpenapaToB). Ha 3nanuu ¢usuko-
XMMHUYECKUX CBOMCTB OEJIKOB OCHOBAHO HX ITOJyYEHHME M HUCIOJIb30BAHUE B KaueCTBE JIEKAPCTBEH-
HBIX IIpenaparoB. Peaknuu ocakaeHus: UCIOJIb3YIOTCA B MEJULMHE JJI1 KaUeCTBEHHOI'O U KOJIu4e-
CTBEHHOT0 OolpezeseHHs 0eska B OMOIOrnYeCKUX KUAKOCTAX, Ui yaajleHus OelIKOB U3 pacTBOPOB.
[TpoObI KOMIOUIOYCTOMYMBOCTH HCHOJB3YIOTCS Ui (DYHKIHMOHAJIHHOM IHArHOCTHKU OOJe3Hen
BHYTPEHHUX OPraHOB.

Lesab 3aHATHSA: 3aKPENTUTH 3HAHUS O MIEPBUYHOMN CTPYKType Oeinka u ee poiau B (popmupona-
HUM NPOCTPAHCTBEHHBIX CTPYKTYP MOJIEKYJIBL; c(hOPMHUPOBATH MPEICTABICHNUE O KOH(OPMALIMOHHBIX
COCTOSIHUSIX O€JIKOBOW MOJIEKYJIBI M 3HAYEHWU MPOCTPAHCTBEHHOW CTPYKTYPHI B (YHKIIMOHHPOBA-
HUM OEJIKOB; MO3HAKOMUTBHCS C BO3MOXHOCTSIMM IPUMEHEHHUs JAEHATypauuu OelKOB B MEIUIIMH-
CKOI NMpaKTHKE; YCBOUTH 3HAUEHUE PEaKLUN I'MApOoan3a OEIKOB i MPOLECCOB KU3HEIEATEIbHO-
CTH U B MEJULIMHCKON ITPAKTHUKE.

TpeGoBanus K MCXOAHOMY YPOBHIO 3HAHHMil. /|1 MONHOrO yCBOEHUS TEMbl HEOOXOAMMO
IIOBTOPUTH:

" U3 YU3UKO-KOJIOUOHOU XUMUU

— YYEHHUE O PacTBOpaXx;
— CBOICTBA OEJIKOBBIX PACTBOPOB KAaK KOJUTOMIHBIX CUCTEM;
— pacTBOPUMOCTH Oelnka;

" OUOOP2AHUYECKOU XUMUU:

— HOHATHE 00 YPOBHAX CTPYKTYpPHON OpraHU3aly OEITKOBBIX MOJICKYI;
— JIeHaTypalus U AeHaTypupyomue GakTopsbl.
— MEXaHU3M T'UIpOJIn3a.

3ATAHUS 1JISI CAMOITPOBEPKH UCXO/JTHOT'O YPOBHSI 3HAHMIA:

3aoanue 1. YxaxuTe CBONCTBA, XapaKTEPHbIE JIIsl TPYOOIUCTIEPCHBIX CUCTEM:

A. VlHTeHCcHBHOE OpOYHOBCKOE JIBUKEHHE YACTHII. B. OnanecueHuus.

b. TepmonnHamuyeckasi HEyCTOMYHUBOCTbD. I'. Ceqnmenrarus.
3aoanue 2. YxaxuTe CBONCTBA, OTIIMYAIOLINE CYCIIEH3UU OT UICTUHHBIX PACTBOPOB:
A. IIpo3padHoCTb. B. I'ereporeHHOCTb.

b. TepmonnHamMuueckasi yCTOMYUBOCTD. I'. MyTHOCTS.

3adanue 3. YKOXATE CBOWCTBA, XapaKTEPU3YIOIINE KOJUIOUTHBIE PACTBOPHI:
A. Hu3koe 0cMOTHUYECKOE J1aBICHHE.

b. Ceeropaccesnue.

B. Jlns wactun aucnepcHoi ¢a3bl XapakTepHa ceAMMEHTAlIUs.

I'. Boicokas nud@y3ust yacTui qucnepcHoil Gassbl.

3aoanue 4. MeTospl OUNCTKH KOJIJIOUIHBIX PACTBOPOB OCHOBAHBI HAa CIEAYIOIINX CBOMCTBAaX
(BBIOEpUTE IPABUIIbHBIE BAPUAHTHI):

A. Pa3meps! yacTuil quctepcHoit (assl Oosble pa3MepoB YacTHUI] IPUMECEH.

b. KonnenTpanus yactun aucrnepcHoi ¢a3bl 00blle KOHIEHTPAI[UH YaCTHI] IPUMECEH.

B. lu¢pdy3un yactun npumeceit uepe3 GUIBTP.
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I'. Aucddy3un yactun npumeceit uepe3 MeMOpaHy.

IIpasunbHocme pewenuii npogepbme, CONOCMABUS UX C OMBEMAMU.

Bonpocs! 1J1s1 00cyKIeHus:

1. IlepBuuHasi, BropuyHas, HaJABTOPUYHAs, TPETUYHAS, YETBEPTHUUHAS CTPYKTYPhl OCIKOBOU
MOJIEKYJIbI (TIOHSATHE, PAa3HOBUIHOCTHU H CBS3U, CTAOMIN3UPYIOIINAE CTPYKTYPY).

2. Dtaribl ¥ METOJIbI UCCIIeI0BAaHUSI AaMUHOKHUCIIOTHOTO COCTaBa M aMHUHOKHCIOTHOM MOCTe10-
BaTEIbHOCTU OETKOB U menTuaoB (MeToasl CaHKepa, Damana, Akabopu, pepMEeHTATHBHBIC).

3. IlpaBuiia Hanucanus nentuaoB (OENKOB), X HA3BaHUA U ONpEAETICHUS 3apsia.

4. KondopmaunonHble U3MEHEHHS NpHU (YHKIIMOHUPOBaHUU OenkoB. B3anmoneiictBue 6e-
KOB C JINTaH/IaMHU.

5. Henarypauusi. OOpatuMocTh JAeHaTypauuud. MeXaHW3Mbl JCUCTBHUS JEHATYPUPYIOLIHX
(hakTOpOB.

6. I'maponu3 Genka, ero BUIAbL. 3HAYCHHUE PEAKIMid TUAPOIN3a OeJKa /Il OpraHu3Ma 1 Ipak-
TUYECKOE HCIOJIb30BaHNE OENKOBBIX THAPOIU3aTOB B MEIUIIMHCKOM MPaKTUKE.

7. Obue (pU3NKO-XMMHUYECKHE CBOMCTBA OEIKOB (BSI3KOCTH PACTBOPOB, HE3HAYUTEIbHAS
muddy3us, onTuyecKas akKTUBHOCTb, IOJBI)KHOCTD B SJIEKTPHUECKOM MoJie, oromnieHne Y @-nyueid,
pacTBOpUMOCTh B BoJie). DaKTOphI yCTOMYUBOCTH OEIKOBBIX PACTBOPOB.

8. BricanuBanue 6enkoB (00OpaTuMoe ocaxkieHue), HeoOpaTUMOe OCaXKACHHE OEIIKOB.

JIMTEPATYPA JUIAA IIOATOTOBKU

OcHnoeHas
1. Buonocuueckas xumus / B. K. Kyxta [u ap.]. M. : bunom, Mumnck : Acap, 2008. C. 21, 24-25, 28-39.
2. buonoeuueckas xumus / A. J1. TaranoBud [u ap.]. Musrck : B, mik., 2013. C. 16-29, 31-34.
3. KoHcnekT nekmmid.
Honoanumensnasn
1. Jlenunoocep, A. OcuoBbl Ouoxumuu / A. Jleaunmxep. M. : Mup, 1985.
2. Buoxumus yenoseka / P. Mappu [u np.]. M. : Mup, 1993.

3AJAHMS JJI1 CAMOCTOSATEJBHOM PABOTBI

3aoanue 1. BcioMHUTE ypOBHH CTPYKTYPHOW OpraHU3alliid OENKOB U OCHOBHBIE CBSI3H,
y4acTBYIOLIME B UX (POPMUPOBAHUU.

1.1. [TonGepute K KaKIOMY YPOBHIO CTPYKTYPHOW OpraHu3anuy Oelka COOTBETCTBYIOIEE
MOoHsATHE, 0003HAUYEHHOE OYKBOIA:

1. TlepBuuHas cTpyKTypa. A. IIpocTpaHCTBEHHOE PACIOJIOKEHUE OTAEIBHOTO
2. BropuuHast CTpyKTypa. ydacTKa MOJUINENTUIHON LEenu, coAepkKallen o-Crupaiu u -
3. HanBropuuHas CTpyKTypa. CTPYK-TYpBHI.

4. TpernyHasi CTpyKTYypa. b. I[Topsaok depenoBaHUs AMUHOKHCIOT B ITOJIMIIEI-
5. YerBepTUuHast CTPyKTypa. THUIHOH LIETH.

B. O0beauHenne B onpeeieHHOM MOPSIKE ABYX WU
0O0JIBIIET0 KOJTHYECTBA MPOTOMEPOB B MOJEKYJIE OIUTOMEp-
HOro OeJIKa.

I'. Cioco0 yknaaKu OTAETbHBIX Y9aCTKOB MENTHIHOM
A (S005
B BUJIE O.-CIIUpaJieit U B-CTPYKTYp.

J1. PacniosioxxeHne B TPOCTPAHCTBE BCEM MOJIMIEMN-
TUIHOW IIENH, UMEIOIIEH B CBOEM COCTaBE O-CIIUpad U [3-
CTPYKTYPBI.

E. [omunentuaHas 1enb, KOTOpas CTa0WIH3HPYETCs
METITUTHBIMU CBS3SIMU MEXIy OCTaTKaMH aMHUHOKHCIIOT.
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1.2. KakoMy ypOBHIO CTPYKTYPHOIH OpraHu3anuy OejKka COOTBETCTBYET KKl MPOHYMEPO-

BaHHBIN TUTI cBs3u? [logOepute mapsr:
A. CBs3p MeX1y KapOOKCHIBHBIMH M aMHHOTPYIIIAMHU

paauKaJIoB aMHUHOKHCIIOT. Typa.

b. CBs3p MeXIly 0-aMHUHO- ¥ O-KapOOKCHIBHBIMHU T'PYII-

naMmu aMHMHOKHUCIIOT. Typa.

B. CBsa3p Mexny pagukaiaMy LIUCTEHUHA.

I'. BogoponHbie cBsi3u MKy MENTUIHBIMUA FPYIIUPOB-TYpa.

KaMu.

1. IlepBuuHnas cTpyk-
2. BropuuHas cTpyk-
3. TpernuHas cTpyK-

4. YerBepTuuHas

J1. Bonopoanbie CBA3M MEXAY pajuKallaMd aMHUHOKHUC-CTPYKTYpa.

JIOT.
E. Mexpanukanbabie THAPOGOOHBIC B3aUMOICHCTBHSI.

3adanue 2. BcioMHHTE, YTO:

— OEJIKOBEIE MOJICKYJIBI UMCIOT LCHTPBLI CBA3BIBAHUS (aKTI/IBHBIe I_[CHprI) C

JOPYTMMHU BEUIECTBaMHU (JIUTaHIaMH);

— AKTHBHBIC HCHTPBI q)OpMI/IPYIOTCSI U3 aMHUHOKHCJIIOTHBIX OCTAaTKOB, cOmu-

JKEHHBIX Ha YPOBHE TPETUYHOU CTPYKTYPHI;

— CBA3U MCKIAY OeIKoM H JIMTaHAOM MOTYT OBITh HEKOBAJIEHTHBIE U KOBa-

JICHTHEIC,

— Oenku MMPOABJISAIOT BBICOKYIO CHCI_II/IQ)I/I‘IHOCTL IIpu NPpUCOCIAUHCHUMN JINTI'aH-

AO0B K HCHTpaM CBSA3bIBAHUA,

— CHeLII/IQ)I/I‘IHOCTB BSaHMOHeﬁCTBHH OEJIKOB C JIMrasjaMu obecneynBaeTcs
KOMINJICMCHTAPHOCTBIO CTPYKTYPBI AKTUBHOT'O IICHTPA CTPYKTYPC JIMTaH/1a.
B akTuBHBIM LHCHTP Oenka BXOIAT ABa OCTaTKa apruHuHa, OAMH OCTAaTOK (I)GHI/IJ'IaJ'IaHI/IHa

1 OJUH OCTAaTOK BaJIMHA:

COoO Hs
N

CH, NH; apr
~ NCOO  den
X
\ apr
NH, OH

Bl
A b
COO’ OH COO cxeMa aKTHBHOI'0
AN IeHTpa
N 3 H3 OH
B T

OtBeThTe HA BOITPOCHI:

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

B3aHMOJEHCTBOBATh C aKTUBHBIM HOCHTPOM HJAaHHOI'O Ocnka u HO‘-ICMY?

b. Kakue tumbl cBs3ei BOZHUKAIOT B MPOIlecce 00pa30BaHUsI KOMIUIEKCA «OeOK — JIMTaH»?

3aoanue 3. BCIIOMHHUTE OCHOBHBIE pEareHThl M YCJOBHS, BBI3BIBAIOIINE ACHATYPALHUIO.

OTBeTbTE Ha BOMPOCHI:
3.1. Jlenaryparus 6eyka COpOBOXK/IACTCS:
A. VI3meHeHnueM KoH(popManuu 6emka.
b. YMenb1IeHrEM pacTBOPUMOCTH O€IKa.
B. M3menenuem 3apsiga Genka.
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I'. HapymienueM nepBUYHOM CTPYKTYpHI Oenka.

3.2. benku n1eHaTypupyroT B KJIETKE B pe3yJibTaTe (BbIOEpHUTE IPAaBUIIbHBIE OTBETHI):
A. IloBbl1IEHUS TEMIIEPATYPHI.
b. U3menenus pH.
B. JleiicTBHs IPOTEONUTHIECKUX (PEPMEHTOB.
I'. Pa3pbiBa cnaObIx cBsi3eil, moaep kuBaroLX KoH(GopMaiuio Oenka.
J1. CunTe3a 0eNKOB TEIIOBOTO MIOKA.

3aoanue 4. 3anomHUTE CTpOoCHHWE U (DYHKIIMM TeMOTIIOOMHA W MUOTJIOOMHA. YMEHTEe JaTh
CPaBHUTEJIbHYIO XapaKTEPUCTUKY CTPYKTYpPHI U CBOMCTB ATHX 0enkoB. OTBETHTE, UTO MPOUCXOIUT
B X0JI€ OKCUT'€HAllU1 FeMOTJI00MHA:

A. VI3ameHenue koHpOpMaIIMK [IEPBOro MPOTOMEPA, 3aTEM BTOPOTO U T. [I.

b. OgHoBpemMeHHOE U3MEeHEeHNEe KOH(POpPMAITUil BCEX TPOTOMEPOB.

B. N3meHeHue cBs3ell MKy IPOTOMEPAMH.

I'. I3meHeHne BaJIEHTHOCTH KeJie3a B FeMax MPOTOMEPOB.

3aoanue 5. Bciomuure, yto 6€ku sABisA0Tcsa amoiautamu. CTerneHb MOHU3alUK KaTHOHHBIX
Y aHUOHHBIX T'PYIIII, a, CJIEA0BATENbHO, U 3aps]l MOJIEKYJIbl OejKa, 3aBUCUT OT 3HadeHust pH cpenpl.

5.1. Onpenenure cyMMapHblil 3apan nedranentuaa npu pH = 7: I'my-Apr-Jluz-Ban-Acn. Kak
WU3MEHUTCS 3apsij 3Toro nentuaa: a) npu pH < 7; 6) npu pH > 7?

5.2. YCBOHTE MOHATHUS «U303JIEKTPUYECKOE COCTOSHUE» U «M303JIEKTPHUECKas TOUKay Oelka.

OTBeThTE, PU KaKUX 3Ha4eHUIX pH yCcTOHYMBOCTH pacTBOPOB OEIKOB C M303JEKTPUUECKUMU
toukamu 4,8; 5,3 u 6,1 Oyner HauMeHbLIeH U moueMy?

3aoanue 6. BcnomuuTe (PaKTOpPHI, BIUSIOUIME HA PacTBOPUMOCTH OenkoB. OTBEThTE, YeM
OIpeJIeIAeTCsl pACTBOPUMOCTb OEJIKOB B BOAHOI cpefe:

A. Nonuzanueit 0eIKOBON MOJIEKYJIBI.

b. I'mapatanueii 0enKOBBIX MOJIEKYI IPU PACTBOPEHUH.

B. ®opmoii Monekysbl Oernka.

I'. CrtocoOHOCTBIO CBA3BIBATH MPUPOIHBIC JIUTAH/IBI.

3aoanue 7. BriGepute npaBmiIbHBINA OTBET. [ UIpOsIN3 — 3TO:
A. OGpazoBaHue I'MJIpaTHBIX 000JI0YEK.

b. Pacnax nmonumepoB 10 MOHOMEPOB C Y4aCTHEM BOJBL.

B. Ilpucoeaunenue Boabl K MOJEKyIe 6e3 ee pacnasa.

I'. O6pa3oBaHue BO/IBI BO BpEMS pEaKIIUH.

Hpa@uﬂbHOCWZb pemeHud npoeepbnie, conocmaeue ux ¢ omeeniamu.

ITPOBEPHTE BAIIIM 3HAHUSA (CAMOKOHTPOJIb YCBOEHHU A TEMBI)

3aoanue 1. IlonbGepute BepHbIe aphbl YTBEPXKICHHIHA:

1. Henonspusie pagukansl A. [IpeanodTuTenbHOe pacmnoioKEHUE — Ha MOBEPXHOCTH
AMUHOKHCIIOT. 0eIKOBOM MOJIEKYIIBI.
2. Ilomsipueie  aHuoHHble b. B3aumonelicTBre uxX QyHKIMOHANIBHBIX TPyl GOpMUPYET
pasuKabl. BTOPUYHYIO CTPYKTYDPY.
3. Oba. B. [IpennoutuTenbHOE PACIONOKEHUE — BHYTPU OEIKOBOMN
4. Hu onum. MOJIEKYJIBI.

I'. YyacTByioT B OpMUPOBAHUN TPETUYHON CTPYKTY-
PBIL.

3aoanue 2. llenTp cBsA3bIBaHMS O€NIKa C JIUTAHIOM MIPEACTABISIET CO00i (BhIOEpUTE Hanboee
TIOJTHBIN OTBET):
A. COBOKYITHOCTb PaJMKAIOB AMUHOKHCIIOT, COJIMKEHHBIX Ha YPOBHE TPETUYHOH CTPYKTYPHI.
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b. ®parMeHT NOIUNENTUIHON LIETIH.

B. YuacTok moBepXHOCTH OEIKOBOM MOJIEKYIIbI, KOMIZIEMEHTAPHBIN JTUTAHTY.
I'. [IpocTeTndeckyto rpymnmy oenka.

J1. ®parMeHT NenTUIHOrO OCTOBA.

3aoanue 3. Jluraniom o-poTOMEpa reMOTIO0MHA MOXKET OBITh:
A. Tem. I'. 2,3-bucdocdormunepar.

b. Kucnopon. . a-ITpotomep.

B. B-ITporomep.

3aoanue 4. [logdbepure BepHbIC APl YTBEPKIACHUI:

A. HartuBHas pubo- 1. Mosnekynbl Oenka MMEIT OJMHAKOBYIO KOH(pOpMa-
HyKJIeasa. LIUIO.

b. [lenarypupoBaHHas] 2. Monekynbl Oellka MMEIOT OAMHAKOBYIO IEPBHYHYIO
pubonykIeasa. CTPYKTYDY.

B. OGe. 3. Y Molekyn HapyIlIeHO CBSI3bIBAHUE C IPUPOJIHBIM JIH-
I'. Hu onna. TaHJOM.

4. Monekynbl UMEIOT Pa3IUuvHyl0 MOJEKYISIPHYIO Mac-
cy.

3aoanue 5. Tlentua QepMEeHTATUBHOTO THUAPOJIM3aTa, HE MEPEABUTAIOIIMNCSA B AJIEKTpUYe-
CKOM I10JI€ TIpH 3JIeKTpodopese, JAaHCHIMPOBAIN U BBIACIWIN HaHcuiInpousBoanoe Jleit. Kucnot-
HBIM TUAPONN3 MENTUAA Jall TPU Nmentuia cueayromero cocrasa: 1) Luc, Acm; 2) Tup, Jleit; 3) Tup,
Acn, Apr. Hanummre gopmyny nentuaa, Ha3oBuTe nentui. B kakoil cpene mpoBOAMIN 3JIEKTPO-
dope3s ucxonuoro ruaponuzara 6enka? [louemy Bol Tak pemrmnu?

3aoanue 6. TpuricuH ruipoau3yeT NenTHIHbIE CBsA3U, oOpazoBanHble COOH rpynnamu aua-
MUHOMOHOKapOOHOBBIX KUCJIOT. TPUICMHOBBINA TUAPOIU3AT (HPAKIIMOHUPOBATIN METOAOM 3JIEKTPO-
¢dopesa, U NeNnTUJl ¢ HU3KOM MOABMKHOCTBIO MPOrUIpoan3oBaiu kuciaoroil. [lomyunnu 3 nenrtuna
crnenytomiero cocrana: 1) Jleit, Mer; 2) Jle#t, Apr, I'ny; 3) Met, Tup. Hanummre ¢popmyny nentuaa.
HazoBute ero. B xakoii cpene npoBoavid 3eKTpodope3 TpUIICHHOBOTO TUapoin3aTa? OObsICHUTE
CBOI BBIOOD.

OTBeThI K pelIeHuI0 3aJaHN I

Jlnsa camonpoeepku ucxo0H020 ypoeHs 3HAHUIL:

1—AT.2—B, IT.3—A,b,B.4—A,T.

Jlnsa camocmosmenvnoul pabomot.

1.1.B,E-1;T-2;A-3;1-4,B-5;12.1-5,B;2-1;3-A,B, I, E; 4 - A, B, /I
2 — A — nurang b; b — wonnsle, ruapododusie. 3.1 — A, b; 3.2 — A, B, .4 — A. 5.1 — «O»,
a) «++», 0) «——»; 5.2 —npu pH=UDT. 6 — A, b, B. 7—Bb.

JIABOPATOPHAS PABOTA (60 MuHYyT)

Padora 1. BeicaiuBanne 0eJIKoB.

Bovicanusanue — o0OpaTtumasi peakiusi OCaxJIeHUsI OEITKOB U3 PacTBOpPa C MOMOIIBIO OOJBIINX
KoHIeHTpanuii HeuTpaibHbix cojeit: NaCl, (NH4)2SO4, MgSO,.

[Tpu BhICATMBaHWU TPOUCXOAWT JCTHIApATAIHs MoOJeKyna Oenka. Ha mporecc BeicanuBaHUs
BIUSIET pAll (PaKTOPOB: TUAPOPUIBHOCTH OETKa, €r0 OTHOCUTENbHAS MOJISKYISIpHAs Macca, 3apsi,
B CBSI3M C YeM JUISl BEICATMBAHUS PA3JIMYHBIX OCITKOB TpeOyeTcs pa3Hasi KOHIEHTPAIHsI OMHUX U TeX
ke cosieil. AnmpOyMuHBI ocakaatoTcst B HachiieHHOM p-pe (NH4)2SO4, a rmoOynuabsl — B monyHa-
ceitenaoM pactBope (NH4),SO4, Tak kak y riio0yimuHOB OoJbIass MOJIEKYJIIPHAs Macca ¥ MEHb-
U 3apsfl, 4eM y albOyMUHOB.

BricanuBanne 0enkoB — oOpaTtumasi peakiys, Tak Kak 0caJoK Oejlka MOYKET BHOBb PacTBO-
PATHCS TIOCTIE YMEHBIICHUS KOHIIEHTPAILIUU COJICH IMyTeM uann3a Wk Pa3BeACHUS BOJOM.
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B cooTtBeTcTBHU € monokeHHMEM HOHOB B psany ['odmeiicTepa, ximopu HaTpus ocaxaaer Oe-
KM ciabee, 4eM cynb(haT aMMOHUS, BCIEACTBUE €r0 MEHbIIICH JETHAPATUPYIOIIEH CITOCOOHOCTH:

S04 >CI >Br >NO3 > >CNS"

Ca®* > Li*>Na">K">Rb">Cs",

Pa3zoenenue anb0ymunos u 2no0ynuHoe auUHo20 denKa

Xoo pabomwr. K 20 karmisMm simgHoro Oenka m00aBisaroT 20 Kamnenb HACBIMIEHHOTO p-pa
(NH4)2SO4 1 nepemernnBaroT. Beimagaer ocaok sHuHOro ri100ynuHa. Yepes 5 MuH 0cafiok OT(HUITb-
TPOBBIBAIOT, UCIIOJB3Ys OyMaxKHbIN GMIbTp. B dunbTpaTe ocraercs apyroil 0EI0K — SUYHBIA ajlb-
oymuH. K dpunbrpaTy 100aBIsSIOT N3MENBUCHHBIN MOPOIIOK Cyab(haTa aMMOHUS JIO TIOJTHOTO HACKI-
IICHUS, T. €. MIOKa HOBasi TIOPIHS TIOPOIIKA OCTAETCS HEPACTBOPCHHOW. BhilaBiimii ocaok aib0y-
MUHA TaKke OTPMILTPOBBIBAIOT. C (QUIBTPATOM NPOBOAIT OMYPETOBYIO PEAKIHMIO: K (PUIBTpATy
nobapisitor 2 kammu 1 % p-pa CuSOs + 5 xamens 10 % p-pa NaOH. Otpuunarenbhas
OuypetoBasi peakuusi (rojay0oe OKpallMBaHUE) yKa3blBaeT HA OTCYTCTBHE O€lika B HCCIEIYeMOM
pactBope.

Pabora 2. Oca:xkaenne 0€JIKOB.

HeoOpatumoe ocaxaenue (neHarypamus 0eka) IPpUBOANT K HAPYIIEHUIO TPOCTPAHCTBECHHON
CTPYKTYpHI OelKa U motepe UM Onosiornyeckux cBoucTB. [Ipu HeoOpaTUMBIX peakIUsIX OCAKICHUS
OCIIKH MPETEePIIeBAIOT NTyOOKHE U3MCHEHHSI K HE MOTYT OBITh PacCTBOPUMEI B TIEPBOHAYAILHOM pac-
TBOpUTeNe. K HeoOpaTUMBIM peakiusiM OTHOCSITCS: OCaXKIEHHE OeNKa COJISIMU TSKENIbIX METaJlIOB,
MUHEpAJIbHBIMU U OPTraHUYECKUMH KUCIOTaMH, JIKAJIOUTHBIMU COCIMHEHHUSIMU U OCAXKICHHUE TPH
KUIISTYCHUH.

1. Ocasrcoenue 6enkoe conamu maxicenplx Memanios.

OcaxeHue OENKOB COJSMHU TSKENBIX METAJIOB, B OTIWYHE OT BBICAJIMBAHUS, MIPOUCXOIUT
MIPU HEOOJBIIUX KOHIICHTPALMAX COJIeil. benku nmpu B3auMoIeCTBUH C COJISIMU TSDKEITBIX METAJIIOB
(cBuHIIa, Meau, cepebpa, pTYTH U Ap.) aIcCOPOUPYIOT UX, 00pa3ys coneodpa3Hble U KOMILIEKCHbBIE
COCJIMHEHHMS, PACTBOPUMBIE B M30BITKE DTHX COJIeH (32 MCKIIIOUEHHEM COJiel HUTpara cepedpa
U XJIOpHJa PTYTH), HO HEPACTBOPUMEBIE B BojJie. PacTBopeHune ocaika B M30BITKE COJEi HAa3bIBACTCS
aocopdoyuonnol nenmusayueti. IT0 TPOUCXOJUT BCICACTBUE BOSHUKHOBEHHS OJHOMMEHHOTO I10-
JIOKUTENBHOTO 3apsijia Ha YacTUIax Oeka.

CxeMa MoCcTaHOBKH OIBITA:

PeakTuBBI 1-1 mpo- 2-s1 mpo-
Oupka Oupka
PacTtBop simaHOro0 Oenka 5 Kanenb 5 Kanens
1 % p-p cynbdara menu 1-2 kamm —
5 % p-p HuTpara cepebpa — 1-2 xarum
Ommemums 0bpazosanue 0caoxa
1 % p-p cynbdara meau (M30BITOK) 5-10 ka- —
nelb
5 % p-p HuTpaTa cepedpa (M30BITOK) - 5-10 ka-
neinb

Ommemums pacmsopenue 0caoxa

CnocoGHOCTh Oelka MPOYHO CBS3BIBATH MOHBI TSHKEIOrO METalljia B BUJAE HEPACTBOPUMBIX
B BOJC OCAAKOB HMCIIOJB3YETCSA KaK INPOTUBOAANEC IPHU OTPABJICHUAX COJIAMH PTYTHU, MCOWU, CBUHIIA
u T. 1. Cpasy mocjie OTpaBJICHHUs, [TOKa COJU €IlIe He YCIeNIu BCOCAThCS M HAXOMATCS B JKETYIKE,
MMoCTpagaBIEMy JArOT BBIIIUTH MOJIOKO HJIA 0eoK KYPHHOT'O ;{ﬁua, a 3aTEM BbI3BIBAIOT PBOTY, YTO-
OBl YTAJIUT 517 U3 OPTaHU3MA.

2. Ocarcoenue 6e1K06 KOHYEHMPUPOBAHHBIMU MUHEPAIbHBIMU KUCIOMAMU.

KoHnenTprupoBaHHble MUHEpAIbHBIE KHCIOTHI BBI3BIBAIOT JCHATYpaIuio Oelka u 00pa3yroT
KOMIUTEKCHBIE conu Oenka ¢ kuciotamu. OptodocdopHas KucCiIoTa ocaaka He maer. B m30bITke
BCEX MHHEPAIBHBIX KHCIIOT, 32 UCKITFOUEHUEM a30THOM, BRITIABIIHIA 0CAIOK OelIKa pacTBOPSIETCS.
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Cxema IOCTaHOBKH OIBITA:

PeakTuBbl 1-s1 npo- 2-51 mpo-
Oupka Oupka

HNO; (koHir.) 10 xarrenp —
H,SO, (xomHir.) - 10 xamens
OCTOPOXHO, TI0O CTEHKE MPOOHPKH, NOOABISIOT Oe- 10 kanens 10 kanenp

JIOK
Ommemumse nosieienue 0caoka Ha spanuye pasoend

das
N36brok HNO; (koHIL.) 10 xanenp —
N36pToK H,SO4 (KOHIL.) - 10 xanens
Ommemums pacmeopenie 0caoka

BriBona:

IMognuch, mpenogaBarTeJis:
3AHATHE 3

METOABI PA3JAEJEHUSA, BBIZEJIEHUA U OYUCTKHU BEJIKOB.
CJIOXKHBIE BEJIKU. I'EJIb-OUJIBTPALIUA

AKTYyaJbHOCTh TeMbl. OCOOEHHOCTU CTPOEHMSI U (PYHKIIMOHMPOBAHUS OpPraHHU3Ma 3aBUCST
oT Habopa O6eIKOB, KOTOPbIE B HEM CUHTE3UPYIOTCS. belKy BBIMOIHAIOT B OpraHU3Me caMble pa3Ho-
oOpa3Hble (YHKINHU, KOTOPbIE BCETAA OMPENEISIOTCS HUX CTPYKTYpoul. s u3ydeHus CTpOeHHS
U CBOICTB O€JIKOB UX HEOOXOIMMO BBIJIEIUTh U3 KJIETKU M OYUCTUTH OT JAPYruX OEJIKOB U Heopra-

HHUYECKUX MTPUMECEH.

Leapb 3aHATHSA: 3aKPETIUTH 3HAHUS O (PU3UKO-XUMUYECKUX CBOWCTBAX OENKOB ISl TOTO, YTO-
OBl TIOHSTH METOJIBI Pa3/IeNICHUs U OYUCTKHU OETTKOB, a TaKKe MPUHIMIBI ()YHKIIMOHUPOBAHUS O€JI-

KOB B OpraHu3Me; OCBOUTH METOJ Feﬂb'q)I/IJ'ILTpaLII/II/I.

TpeGoBanuss K MCXOAHOMY YPOBHIO 3HAHMM. /{1 MOJTHOrO yCBOEHUS TEMbl HEOOXOAMMO

MTOBTOPUTH:
" W3 00wel Xumuu.

— (bU3UKO-XUMHYECKHE CBOMCTBA TUCTIEPCHBIX CUCTEM;
— OCHOBBI XpoMartorpaduu u snekrpodopesa.

3agaHus 1J151 cCaMONPOBEPKU MCXOHOT0 YPOBHSI 3HAHUIM:

3aoanue 1. dnexTpodope3 KOITOUTHBIX PACTBOPOB U PACTBOPOB OEJIKOB MIPUMEHHUM IS

A. O4nCTKH BOJIEI.

b. Onpenenenus 3apsiaa 3pUuTpOIUTOB.

B. OuncTku eKapCcTBEHHBIX MpenapaToB.
I'. Pa3nenenus OenkoB.

3aoanue 2. CxopocTs d1eKTpodopesa pacTBOpPOB OEITKOB 3aBUCHUT OT:

A. BenuuuHsl 3apsiia MaKporoHa Oernka.
b. ®opmbl MakporoHa Genka.

B. Baskoctu pactBopa.

I'. pH pactBopa.

3aoanue 3. Bce xpomatorpaduueckrue METOIbl OCHOBAHBI Ha:

A. Pa3nnunu B pazmMepax MOJIEKYJT Pa3JesIEMbIX BEIIECTB.

b. Paznuunu B CKOPOCTSX MEPeIBUKEHUS OTACTHHBIX KOMIOHEHTOB CMECH B IOABIKHOU haze.
B. Paznuunu B cTeneHu pacnpeneseH s BEIeCTB MEXK Y MOABUKHON U CTallMOHAPHOH (azaMu.
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I". MHOTOKpaTHOM MOBTOPEHHH aKTOB COPOIIMU U JECOPOIINH pa3AesieMbIX BEIIECTB.

3aoanue 4. CteneHb pacnpeesieHus] pa3AeiisieMblX BEIIECTB MEXAY CTallMOHAPHOW M TO-
IBIDKHOM (hazamul (KO PHUIMEHT pacpeieieHus) KOJTMUECTBEHHO BhIPAKaeTCs:

A. KoHlleHTpaIruel BemecTBa B MOABMIKHON ¢ase.

b. CooTHOIIeHHEM KOHIICHTPAIMI BEIIeCTBA B CTAIIMOHAPHON U MOJBUKHOMN (hazax.

B. CooTHonieHHEM CKOPOCTEN NIEpEMEILICHUS Pa3JIMUYHbIX KOMIIOHEHTOB CMECH.

I'. KoHuenTparueii BemiecTsa B HEMOABHKHOH asze.

3aoanue 5. B Kakoil mociea0BaTEIbHOCTH BBIMIYT MPU BHIMBIBAHUW MX PACTBOPUTEIEM M3
KOJIOHKH, 3aTIOJTHCHHON aKTHUBHPOBAHHBIM YTJIEM, CICAYIOIINE MUTMEHTHI, €CIIH CTENeHb UX MO P-
HOCTH BO3pACTaeT B Psiy: KapOTUH < KCaHTOPHILIBI < a-XJIopoduint < B-xmopoduiii?

A. Kcantoduiuibl, KapoTHH, 0-XJ10poduiu, B-xmopodu.

b. KaportuH, kcantoduisl, o-xmopodun, B-xmopoduiw.

B. B-xmopodumi, a-xsopodui, KCaHTOQHILIBI, KAPOTHH.

I'. KapotuH, kcanToprisl, B-Xm0poduini, o-Xa0poQuiL.

HpCIGZ/lJleOCI’I’Ib pemelmﬁ npoeepbsnie, conocmaesue ux ¢ omeeniamu.

Bonpocs! 111 00CyKIeHHs:

1. Metoapl pa3aeneHus OIKOB:

1) BeIcanuBaHue;

2) xpomatorpadus (aacopOIHOHHas, pacupeAeanuTeabHas, HoHooOMeHHas, ahUHHAS, Telb-
xpomarorpadus);

3) anexrpodopes (Ha Oymare, B MOJHAKPHUIAMHAIHOM Tele ¢ ucnoib3oBanneM DDS-Na, u3zo-
MEKTPOPOKYCHPOBAHHUE, UMMYHORIIEKTPOQope3);

4) ynbrpaieHTpudyrupoBaHue.

2. CpaBHUTEIBHBIN aHAJIN3 TOMOJIOTHYHBIX O0enkoB (MeToa MHrpema).

3. MeToapl O4MCTKH OETKOB OT HHM3KOMOJEKYISPHBIX MpUMeced (Auamu3, rellb-XxpoMaTo-
rpadus, KpucTan3anus, yibTpaduiabTpaLus).

4. BectepH-0710T (Ha3HAUYEHUE, ITAIbI, MOJIEKYJISIPHBIE 30H/IBI).

5. Crpoenue u QyHKIIUU CIOKHBIX OEITKOB.

JIMTEPATYPA JUIA ITIOAT'OTOBKHA

OcHogHas
. Buonocuuecrkasa xumus / B. K. Kyxta [1 ap.]. M. : bunom, Munck : Acap, 2008. C. 21-28, 40—44.
. buonoeuueckas xumus / A J1. Taranosuu [u ap.]. Munck : Beimr. mik., 2013. C. 29-31.
3. KoHcnekr nexkuuii.

N -

JHononnumenvnasn
1. Jlenunoowcep, A. OcuoBbl Ouoxumuu / A. Jlenunmxep. M. : Mup, 1985.
2. Buoxumus uenoseka/ P. Mappu [u ap.]. M. : Mup, 1993.
3. Bepesos, T. T. buonornueckas xumusi / T. T. bepesos, b. ®. KopoBkun. M. : Menununa, 1990.
C. 20-28, 65-76.

3AJAHUSA JJISI CAMOCTOSITEJIBHOM PABOTBI

3aoanue 1. BcnomuuTe, 9TO 3apsia OeKa WM MENTH/Ia 3aBUCUT OT CYMMBI 3apsijioB aMHHO-
KHCIIOT, KOTOPBIE BXOJST B €0 COCTaB, U OT pH pacTBopa, B KOTOPOM HAaXOIUTCS JAHHBIA OEIOK
nunu nientul. [ToBTOpUTE MOHATHS «M302JIEKTPUYECKAsT TOUKa» U «U303JIEKTPUIECKOE COCTOSTHUE)
Oenka.

1.1. Onpenenute cymmapssiii 3apsn nentuaa npu pH = 7,0: I'my-Apr-I'uc-Ban-Acn-Tpe. Kak
M3MEHHTCS CyMMAapHBIN 3apsij] 9TOTO MENTHA: a) B KHCIOH cpene; 0) B IeN0oYHOM cpene?

1.2. CpaBHuTE HampaBlIeHNUE IBIKCHHS B SJIEKTPUUYECKOM I0JI€ ABYX mentuaoB npu pH = 7,0
(K KaToy UK K aHOJY):
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a) Cep-Huc-I'ny-Tup-Acn; 6) Ban-Apr-Met-®en-Tup.

3adanue 2. BcioMHnTe (QU3MKO-XMMUYECKHAE CBOMCTBA, JIGKAIME B OCHOBE METOJIOB pa3jie-
JICHUS ¥ OYUCTKH 0eKoB. OOBSICHUTE MIPUHIIUAIT KaXKI0TO METO/Ia M OTBETHTE HA BOIIPOCHI:

2.1. Xpomarorpadguio NpUuMEHSIOT JIJIS:

A. Pa3nienenus BelecTs. B. Uneatudukanum BemecTs.

b. Ouncrtku BelecTs. I'. KoHuieHTpupOBaHUs BEIIECTB.

2.2. Merox noHOOOMEHHOH XpomaTorpaduu OCHOBAH Ha:

A. Paznuuuu B pazMepax MOJIEKYJI pa3AesieMbIX BEIIECTB.

b. M36uparenbHOM B3aUMOJICHCTBUU MOJICKYIT Pa3HBIX BEIIECTB CO CIENU(DUICCKUM JIUTAH]IOM.
B. MonooOMeHHOM ancopOIuu.

2.3. Kakue u3 npuBeIeHHBIX METOJIOB TO3BOJIAIOT Pa3AeiUTh CMECh OEJIKOB IO MOJICKYIISIpP-
HOH Macce?

A. AncopOuuonHast xpomaTtorpadusi. I'. I'enb-¢punbrpanys.

b. Dnekrpodopes B NOIMAKPUIAMUIHOM Telie. J1. NonooOMeHHast XpoMaTorpadusi.

B. Yuerpanentpudyrupopanue.

2.4. Ilogbepute K MPOHYMEPOBAHHOMY METOAY PAa3JEICHUSI U OUYUCTKH OEIKOB MX COOTBET-
CTBYIOILIME CBOMCTBA, HA KOTOPBIX OCHOBAaH JTaHHBIA METOL:

A. Pa3nnuns 1o Benu4uHe 3apsaa. 1. I'enb-¢punprpanusi.
b. Paznuuusa 1o MoJIEKyJISIpHOM Mac- 2. Dnextpodope3 B NOIHMAKPUIAMUIHOM
ce. reie.
B. Pasmuuusa 1no  BenuuMHE — 3apsana 3. Apdunnas xpomaTtorpadusi.
Y MOJIEKYJIIDHOM Macce. 4. NonooOMeHHasi XxpoMatorpadusi.

I'. Paznuuus mo apyrum CBOMCTBaM.

3aoanue 3. O3HAKOMBTECH C COBPEMEHHBIMU METOJaMU HJACHTHPHUKAUU OenkoB (0J10T-
aHaJM3) U OTBEThTE Ha BOIpOC. B kauecTBe 30H/Aa MpH MPOBeACHNUHU O0T-aHanu3a (BecTepH-0J10T)
UCTIOJB3YIOT:

A. MeueHble aHTHUTENNA K HCKOMOMY O€JKYy. B. Kazeun mouoxa.

b. Ilepokcunasy xpeHa. I'. AnbOyMUHBI.

3aoanue 4. Boibepure BepHbIN 0TBET. METO «OTHEUATKOB MAJbLIEB» UCIOIB3YETCS C LEIBIO:
A. Bpiienenust U”HIUBUIyalbHBIX O€IKOB.

b. AHanun3a roMoJIOTHYHBIX OEIKOB.

B. Ounctku 6€1KOB OT HU3KOMOJIEKYJISIPHBIX TTPUMECEH.

3aoanue 5. BciomHMTE, 4TO OENKHM KpOME aMMHOKHUCIIOT MOTYT COJEpXkKaTh B CBOEM COCTaBe
Apyrue COCOUHEHUs (YTII€BOMBI, JIMIUIBI, NOHBI METAJUIOB U T. 1I.). HeOGenkoBas yacTh SBISETCS
pOCTeTHYECKOi rpynmoil. Takue OelKu Ha3bIBAIOT CIOKHBIMU. BhlyunTe KilacCU(pUKALUIO CIOXK-
HBIX OEJIKOB.

5.1. BeiGepute crnokHbIe OETKH, Y KOTOPBIX CBSA3b MEXIy OCJIKOM M MPOCTETHYECKOU Ipym-
ITOM KOBAJICHTHAS:

A. T'emorno6us. b. Llutoxpom Pssg. B. Uxtynun. I'. MaTepdepon. . TupeoTpornHsiii TOpMOH.

HpCIGMJleOCmb pemeﬂuﬁ npoeeponie, conocmaesue ux ¢ omeenmamul.

IIPOBEPHTE BAIIIY 3HAHUSI (CAMOKOHTPOJIb YCBOEHHMSI TEMbI)

3aoanue 1. HazoBute n3BecTHble BaM MeTO/bI, C MOMOUIbIO KOTOPHIX MOXHO Ppa3JeIHUTh
cMech OENIKOB, IPUBEJCHHBIX B TaOMUIlE. YKaXHUTE, PA3Inuus KakuX (PU3MKO-XMMHUYECKHX CBOMCTB
OEJIKOB JIEKAT B OCHOBE Ka)KJJOI'0 METO/1a Pa3/IeJICHusl.

| Ha3panmue 0enxa | MouJiekyasipaast | n |
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macca, Jla 9T
Lepynomma3zmun 151 000 4,
v-I'moGynun 150 000 4
B-JlakTans0yMuH 37000 ; 6,
S5,
2

3adanue 2. B xaxkoil mociieI0BaTEILHOCTH BBIUAYT M3 KOJIOHKH, 3alOJTHEHHOM cedaaekcoM
G-200, cienyromue 6enku: nerncud (M = 36000), muornodun (M = 17000), katanaza (M = 250000)
IIPU BEIMBIBAaHUHU UX PACTBOPHUTEIICM:

A. Karanasa, nencuH, MUOTJIOOHH. B. Muorno6uH, kaTana3a, IIeICHH.

B. Ilencun, MuornoOuH, KaTajasa. I'. MuorioOuH, nerncuH, KaTajaasa.

3aoanue 3. llonbepute K MPOHYMEPOBAHHOMY METOJY Pa3/IeICHUS U OUYUCTKUA OEITKOB COOT-
BCTCTBYIOIIMEC ITPUHIUIIBI, HA KOTOPBIX OCHOBAH IIaHHLIfI METOM:

A.  VYaprpauentpudyrupona-1. Meroa ocHOBaH Ha pa3aHU4HON COPOLIMOHHOMN CITO-

HUE. COOHOCTHU BELIECTB.
b. I'enp-punbrpanms. 2. MeTon OCHOBaH Ha Pa3IMYUSAX B MOJICKYISIPHOM
B. Dnextpodopes B monmakpuiaMug- —Macce OEIKOB.
HOM TeJle. 3. MeTon ocHOBaH Ha KOMIUIEMEHTAPHOM MPUCOEIU-
I'. AncopbumoHHass XpoMaTo- HEHHMHU OeJKa K MMMOOWIM30BaHHOMY JIMTAHITY.
rpadus. 4. B ocHOBe MeTO/ia JIe)KUT UCHOIb30BAHUE PA3TUIUil

. Abdunnas xpomarorpadusi. B MOJEKYIIPHOW Macce U 3apsie OeIKoB.

3aoanue 4. B 1987 rony ObuM yCTaHOBJIEHBI KPUTEPUU JUIsL MHTEPIIPETALIMM CEPOTIOTUYECKO-
ro Tecta npu nposenenuu Becrepu-6sota na CIIUM/]. O1u Kputepuu cieayroumue:

Her nmonoc OtpunarensHas
poba
Hanuumne nonoc, coorBerctBytroux P31 wim p24, m nonoc, ITonoxurenpHas
cootBeTcTBYOmux gpl160 nam gpl20 mpoba
[Tonockl mpUCYTCTBYIOT, HO HE COOTBETCTBYIOT KPUTEPHUSIM I10- ComHuTEnBHAS
JIOKUTEJILHOIN MPOObI mpoba

gp160 — mpenmecTBeHHUK OenKa BUPYCHONH 00OJIOUKH;

gp120 — Genok BUPYCHOM 0060109KH;

p24 — GeoK BUPYCHOTO sI/Ipa;

p31 — obpaTHas TpaHCKpHUIITa3a.

B tabnune (cM. HUXKE) MpUBENEHBI pe3ynbTaThl OnoT-aHanu3a it auarHoctuku CITH/la,
MPOaHATN3UPYHTE MOTYYCHHYIO KAPTUHY U OTBETHTE Ha BOIIPOCHI:

4.1. Yto BBISBISET ITOT TECT?

A. Tonbko antureno k Bupycy CITM/IL.

b. Tonbko anturen Bupyca CITA/I.

B. [IpucyrcTBUE CBOOOTHOTO IUPKYIUPYIOIIETO BUPYyCa Y MAIUEHTA.
I'. IlpucyTcTBHE BUpYyCa TOIBKO B MH(PHUITMPOBAHHBIX JIUMQOIIUTAX.

4.2. BropuuHble aHTHTENA CBSA3bIBAIOT:

A. benku Bupyca CITA/I.

b. Tonbko aHTUBUPYCHBIE IIEPBUYHBIC AaHTUTEIIA YEIIOBEKA.
B. IlepBuuHO€ aHTUTENO.

I'. ®epMeHTHBII KOHBIOTAT.

4.3. KTo u3 obcnenyeMbIX JIOACH SIBISAETCS MMMYHOIE(PHUIMT-TIOIOKHUTEIBHBIM MO pe3ybTa-
tam Bectepn-61o0ta?
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A. TManment A. b. Ilanmentsr B u C. B. [Tauuent C. I'. Ilanuent B — HeonpeneneHHbIH,
a manueHT C — MOJIOKUTEILHEIN.

HHuTteprnperarus mosoc:

g 1 — Bupyc + CBIBOPOTKA (MTOJIOKUTETHHBIA KOH-
p160 TPOJIb)

g 2 — BHPYC — CHIBOPOTKA (OTPHUIIATEIHHBIA KOH-
pl120 TPOJIb)

p A — nmanuenTt A
55 B — namuent B

g C — marnment C
p4l

p
31

p
24

OTBeThI K pelIeHUuI0 3aJaHuil

Jlna camonpogepku ucxo0Ho20 ypoGHsA 3HAHUIL.

1, 2— Bce npaBuibHBIe. 3 —B. 4 — A, b. 5—B.

Jlna camocmosamenvholl padomet.

1.1. «O» a) «+ +»; 6) «— —»; 1.2. 1) k anony; 2) k karoay. 2.1 — A, b, B, I'; 2.2 —B; 2.3 —
b,B,1;24.1-5,2-B,3-1,4-A.3—A.4—b.51—B, I, .

JIABOPATOPHASI PABOTA (70 MuHYT)

KosioHouHas renb-puabrpanus. /s renb-puibTpaluu HCHOIb3YIOT TaK Ha3bIBa€MblE MO-
JIEKYJIIpHbIE CUTa — WHEPTHBIE TUAPATUPOBAHHBIE TOJIUCaXapUAHbIE MOJIEKYNbl. VX momydaroT u3
OaxkTepuanbHBIX MOJKMCaxapuaoB (cedaseKchl), arapa WIA NOJUMEPU30BAHHBIX aKPUIAMUJIHBIX T'e-
neit (akpuiekc). [Ipu HabyxaHuM B pacTBOpE IpaHyd relis B HUX 00pa3ytoTcs MOphl, 4epe3 KOTophle
MOTYT IPOXOJUTh MOJIEKYJIBI Pa3HbIX pa3MepoB (B 3aBUCHUMOCTH OT BEIMUYUHBI MOpP). MONEKyIIbl,
KOTOPBIE XOPOILIO MPOHUKAIOT BHYTPb I'PaHysl, MPOXOJAT Yepe3 XpoMaTorpapuuecKkyro KOJOHKY
MeJJICHHEe, YeM 0oJiee KPYITHbIE MOJIEKYJIbl. D(P(EKTUBHOCTh pa3/IeJICHUsI CMECH BEIIECTB OIpe/ie-
JISIFOT 110 COCTaBY BBITEKAIOIEr0 U3 KOJIOHKU pacTBopa (3J10aTa).

Xo0 padbomeur:

1. KonoHKy aJis refnb-QUIBTPaLUN 3aKpbITh PE3MHKON-3arayIIKON, MOCTaBUTh B MPOOUPKY.
CopepxumMoe cTakaH4YMKa ¢ ceaJeKcoM IepeMeniaTh U BIUTh B KOJIOHKY. J[aTh OTCTOSATHCS, CHATh
3arnymky. JKuaKkocTs NpH 3TOM CBOOOHO BBITEKAET U3 KOJIOHKH.

2. 13 Oroperku B mMpoOHMpKy OTMEpuTh 1 Ml Oeika (BBICOKOMOJIEKYISPHOE COEIMHEHHE)
1 100aBUTh 3—5 Kanens pudbodIaBuHa (HU3KOMOJIEKYIISIPHOE COSIMHEHUE).

3. B 12 gucteIx nmpoOupok oTMepuTh U3 OropeTku 1o 1 mur OmyperoBoro peaktuBa. KomoHky
MIOMECTHTD B MEPBYIO MPOOUPKY ¢ OMYPETOBBIM PEaKTHUBOM, YIATUTh CJIOW KHUJIKOCTH HaJl cedaiek-
COM M BHECTH B KOJIOHKY pa3zieisieMbIii oOpaszer (cMech: 0eok + pubdodiaBuH).

[Tocae morpykeHus: HAaHECEHHOTO pacTBOpa B ce(aaekc KOJOHKY MepecTaBUTh B JPYTYIO
MPOOUPKY C OMYPETOBBIM PEAKTUBOM, aKKYPaTHO 3alOJHUThH PACIIMPEHHYIO YaCTh KOJIOHKU BOJON
U, OTCUMTAaB 5—7 Kamellb BBITEKAIOIIEH M3 KOJOHKH JKMJIKOCTH, IEPECTABUTH KOJOHKY B CIENYIO-
1y npooupky. [IoBTOpATH 10 BBIXOJa OETKOB M3 KOJOHKH (ITOJIOKUTENbHAsT OMypeToBasi peak-
1Us1), TOCTOSIHHO J00aBIIsisl B KOJIOHKY BOAY.

4. Tlo okoHyaHuM paObOTHI (MOSBICHHUE KEJITO-3EJIEHOTO OKpaIIUBaHUs B POOUpKe ¢ Ouype-
TOBBIM PEaKTHBOM, KOTOPOE OO0YCIIOBJIEHO BBITEKaHHEM puOO(IaBUHA) COEPKUMOE KOJOHKH BbI-
JyBalOT B CTAKAHYHUK U OIOJIACKUBAIOT KOJIOHKY BOJOH.
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Pesyabrart:

Ne ipoOupku

LiBeT pacTBOpa

BriBox
(4TO PUCYTCTBYET B p-pe)

BriBoxa:

IMoanuch, mpenoaaBarteJisi:
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OEPMEHTbI

3AHSATHE 4
®EPMEHTBI. KJTACCUDPUKAIIUSA, CTPOEHUE, CBOMCTBA

AKTYaJIbHOCTh TeMbl. DEpPMEHTHI — 3TO OMOJOTHYECKHE KaTaIM3aTOPbl OEIKOBOM MpUPO-
IIbl, KOTOPbIE KOHTPOJIUPYIOT MPAKTUYECKU BCE XUMHUYECKHE IMPOLECCHI, MPOTEKAIOUINE B MKHUBBIX
opranm3Max. B omimuue oT HEOETKOBBIX KAaTAIM3aTOPOB KaX bl (DepMEHT CIIOCOOCH KaTaau3upo-
BaTh JIMIIb OYEHb HEOOJBIIIOE YUCIIO PEaKLU, YaCTO TOJIBKO OJIHY.

3HaHUE H3UMOJIOTUU UMEET OOJBIIOE 3HAUYEHHUE ISl MOJITOTOBKU M MPAKTHYECKOU JesATeNb-
HOCTH Bpadya. MHorue 6ose3Hu (BpOXkKACHHbIE HApYLIEHUS MeTaboIn3Ma) ONpeIesiFoTCs TeHeTuYe-
CKH OOYCIIOBJICHHBIMH HapyIICHUSIMH B cHHTe3¢ (hepMeHTOB. [Ipu mOBpe)ACHHH KIIETOK (BBI3BaH-
HOM, HallpuMep, HeIOCTATKOM KPOBOOOpAIIIeHHs UM BOCIAJICHUEM) HEKOTOphIe (hepMEHTHI Moma-
JAI0T B IJ1a3My KpoBH. M3MepeHre akTHBHOCTH TakuX ()epMEHTOB OOBIYHO MCIOJIb3YETCS JJIs AHa-
THOCTUKHA MHOTHX PaclpOCTpaHEHHbIX 3a0ojeBaHuil. J[MarHocTuyeckas SH3UMOJIOTUS — 00JacTh
MEHIIMHBI, UCITOJIB3YIOMIAsl OMPEICIICHHE aKTUBHOCTH (DEPMEHTOB ISl TMATHOCTUKH 3a00JIeBaHUI
1 KOHTPOJIA 3a 3 (PeKTUBHOCTHIO JeueHus. DepMeHThl IPUMEHSIOTCS U B TEPAIUU.

Lenab 3aHATHSA: HAYYUTHCS MPUMEHSATH 3HAHUS O CBOMCTBAaX ()epPMEHTOB M (DEPMEHTHOM CO-
CTaBe OPraHOB IMPH MOCIEAYIONIEM U3YyYEeHHH MeTa00JIu3Ma OPTaHOB U CUCTEM, a TakxKe ISl perie-
HUS BOMPOCOB JTUATHOCTHKH, NMPO(HIAKTUKH W JICYCHHS] OOJIE3HEW, CBS3aHHBIX C HAPYIICHUEM
GbyHKIIMOHUPOBaHUS (PEPMEHTOB.

TpeGoBanus K HCXOHOMY YPOBHIO 3HAHHUM. [ TOJHOTO YCBOGHHSI TE€MbI HEOOXOIUMO
MTOBTOPUTD:

" W3 00wel xumuu.

— 00IMe 3aKOHOMEPHOCTH U MEXaHU3MbI TPOTEKAHUS XUMHUECKUX PEaKIIni;

— OCHOBHBIE TTOJIOKEHUSI TEOPUU KaTaJIu3a;

" OUOOp2AHUYECKOU XUMUL.

— KJaccudUKanusg OpraHuueCcKUX Peakiuii Mo HAPABJICHHUIO U PEe3yJIbTaTaM PEaKInu;

— CBOWCTBa U CTPOCHUE OEIIKOB;

— CTpoeHue KoPepMEeHTOB, OMOJIOTHYECKasi POJIb;

— Ka4eCTBEHHBIC peaKlMy Ha KpaxMall U TJII0KO03Y, UCIIOJIb3yEeMbI€ JIJIsl OLIEHKH CTETIeHU TH /-
poJm3a Kpaxmara.

3AJAHMS JJI1 CAMOITPOBEPKH UCXOJHOI'O YPOBHS 3HAHUM

3aoanue 1. Katann3aTopsl yBEIUYUBAIOT CKOPOCTh PEAKIIMH, TaK KaK:

A. V3MeHs10T CBOOOJHYIO SHEPTHUIO PEAKIINH.

b. YMmenbmaT ckopocTh 00paTHOM peakiyy.

B. 3MeHAIOT COCTOSIHNE PABHOBECUS PEAKIIUH.

I'. YMeHbIIaoT SJHEPTUIO aKTUBALIUH.

J1. 36upaTenbHO YBETUUMBAIOT CKOPOCTh MPSMON PEaKIMu, HO HE YBEITUYUBAIOT CKOPOCTh
0o0paTHOM peaKIuu.

3aoanue 2. IlonGepute COOTBETCTBYIOIIUE Maphl BOIIPOC — OTBET:

A. BonopoaHsle CBS3H. 1. YuacTByIoT B 00pa30BaHMH BTOPUUHON CTPYKTYPHI.

b. NoHHEbIE CBs3M. 2. Y4acTByI0T B (hOpPMHUPOBAHUH NTEPBUYHON CTPYKTYPBHI.

B. I'mapodobuble cBA3H. 3. Y4acTBYIOT B JOPMHUPOBAHUH TPETUUHOM CTPYKTYPHI.

I'. IlentunHbIe CBA3M. 4. YyacTByt0oT B (QOpPMHUPOBAHUH YETBEPTUYHOU CTPYKTYPHI.

J. AucynbhuaHble CBA3M.
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3aoanue 3. HazoBute KOQepMEHTHI, CTPYKTYpa KOTOPIX H300payKeHa CXeMAaTHUCCKU HIKE:

3.1. M3oamiokcasuH — puOUTON — OcTaTOK (HPOCHOPHOI KHCIOTH — OCTATOK (HOCPOPHOIA KHC-
JIOTHI — pru003a — aJICHHH.

3.2. Hukotunamupg — pubo3a — octatok (HochopHOil KHCIOTH — 0cTaTOK GochopHOit KuCIo-
ThI — pu003a — aJICHUH.

3aoanue 4. Bam nanbl 4eTbipe MpOOUPKU ¢ HEU3BECTHBIMH pacTBopamH. [IpoaenaB peaxiuro
C peakTuBOM JItoross, moydwa ciaeayromue okpacku: 1) cunss; 2) Oypas; 3) xkentas; 4) duosne-
TOBasl.

4.1. B xako# mpoOupKe MPOU30IIIes OJHBIN THIPOIN3 Kpaxmasa?

A. B niepBoii nmpoGupke. B. B Tpetbeii npobupke.

b. Bo BTOpOIi mpobupke. I'. B uerBepToii mpodupKe.

4.2. Kakoe BeIecTBo 00pa3oBajoch MPH KPAaTKOBPEMEHHOM THJIPOJIU3E Kpaxmana?
A. I'moxko3a. b. lekctpunsl. B. Caxaposa.

HpCIGZ/lJleOCI’I’Ib pemelmﬁ npoeepbnie, conocmaesue ux ¢ omeemdamul.

Bonpocs! 111 00CyKIeHUs:

1. OcoGenHoctu (hepMEHTOB Kak OEIKOBBIX KaTaIU3aTOPOB.

2. CoBpemeHHas kiaccudukanus (epMEHTOB M HOMEHKIJIaTypa (hepMEHTOB (CHCTEMaTH4e-
ckoe u pabouee HazBanus). [lludp Gpepmenton. O6IIas XapaKTEPUCTHKA KITACCOB.

3. Crpoenne pepmenToB. KodepmeHTsl, X KiaccuuKamms u poiib B KaTau3e. biIok-cxembl
CTPYKTYpBI HAJ', HAI®", ®AJ] u DMH.

4. Kunernka (epMEHTATUBHBIX PEAKIUi. 3aBUCHMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEaKIIui
OT KOHIIEHTpaluu cyocrpata, pH, remneparypsl (MOIEKYJISAPHBIA MeXaHU3M, rpaduueckas 3aBUCH-
MocTb). Koncranta Muxasnuca (Ky), ucnonszoBanue Kp 1 nporao3upoBanust npoTekanust Ouo-
XUMHUYECKUX PEaKIIUi.

5. Cneuuduunocts aeiicTBus pepmeHToB. Bunpl ciennduynocTy.

6. Eaunuibl akTHBHOCTH (DEPMEHTOB.

JIMTEPATYPA JUIA ITIOATOTOBKHA

Ocnosnasn
1. Buonoecuueckas xumus / B. K. Kyxra [u ap.]. M. : bunom, Munck : Acap, 2008. C. 46—49, 53-54,
56 —66.
2. buonoeuueckas xumus / A. J1. Taranosuy, [u ap.]. Munck : Bem. mk., 2013. C. 38-56, 62—68.
3. Koncnexm nexuuii.

Jononnumenshnasn
1. Jlenunoocep, A. OcnoBbl Onoxumun / A. Jlennnmxep. M. : Mup, 1985. C. 226-241.
2. Buoxumus uenoseka / P. Mappu [u ap.]. M. : Mup, 1993.

3AJAHUSA AJISI CAMOCTOSITEJIBHOM PABOTBI

3aoanue 1. O6paTuTe BHUMaHKUE HA TO, YTO KaTaJIW3aTOPbI:

a) yBEITMYMBAIOT CKOPOCTh XUMUYECKOH peaKInu;

0) B IpoIIeCcCce PEeaKIUU HE PACXOAYIOTCS;

B) B paBHOH CTENEHH KaTaIM3UPYIOT KaK MPSIMYI0, TaK U 0OpaTHYIO peaKLUu.

1.1. 3anomaMTE, 4TO OENKOBAs IPUPOJIA (HEPMEHTOB O0YCIOBIUBACT CIICIU(PUIHOCTD UX JICH-
CTBUS.
1.2. TTonGepuTe COOTBETCTBYIOMINE MTAPhI BOIIPOC — OTBET:
1. YBenuuuBarOT Y3HEPTUIO0 AKTUBALIUH. A. HebOuonorudeckne kaTaiusa-
2. B pouecce peakiuu He pacXOayIOTCS.  TOPBI.
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3. HecriermupuuHsl. b. ®epmeHTsI.
4. IaruOupyroTcst aHajoraMu cyocrpara. B. OGe rpynmbl KaTaau3aTopos.
I'. Hu oguH U3 Katanms3aTopos.
1.3. 3anumuTe, B oOlIeM BUIE, PEAKIUI0 C ydacTHeM (epMeHTa, UCIOJIb3Ysl CHUMBOJIbIL:
S-cybcrpar, E-dpepment, ES-npomexyTounslii komruieke, P-npoaykr.

1.4. HazoBute 0CHOBHBIE (PAKTOPBI, BIUSIOUINE HA aKTUBHOCTH (PEPMEHTOB.

Pewume 3a0auy. OntumanbsHble YCIOBUS A ICHCTBUS TIyTaMaTaeruaporenassl: t — 37 °C,
pH — 7.5. Ilpu nu3meHnenuun temrepatypbl HHKyOarmoHHo# ipo0Osl 10 75 °C u pH nHKyOanmoHHOK
cpensl 10 4,5 ckopocTh pepMeHTaTUBHOM peakiuu cHu3miach Ha 50 %. OObsICHUTE NPUYNHY CHHU-
KEHUSI CKOPOCTH PEAKIUH.

3aoanue 2. 3aniomuuTe, YTOOBI HA3BaTh (PEPMEHTHI IO HAITMCAHHBIM PEAKIHIM, TpeOyeTcs:
— CpPaBHHTb CTPYKTYPY CYOCTPaTOB M MPOAYKTOB;

— OIpEeAENUTH THUII IPEBPALICHHUS.

2.1. Ykaxwure Ki1acc ¥ Ha3BaHHE PEPMEHTOB, KATATH3UPYIOIUX CICAYIOUINE PEAKIINN:

211 coon COOH

I |
C=0+CO;+ATD + H,O —= C=0 +AJl® +du
| |
CHs; CH»
IInpyBat |
COOH Okcanoarerar

2.1.2.
C|:OOH CllOOH
C"ZH CH;
C|:H +H,0 <—> C|3HOH
COOH COOH
dymapar Mauar

3adanue 3. Hamummre cxemaruuecku CTpyKTypy kodepmentos: HAJIY, HAJID', ®A],
OMH.

3aoanue 4. Paccuntaiite yaenbHYI0 aKTUBHOCTh alleTUIIXOJIMHICTEPA3bI, €ClIi 5 M hepMeHTa
3a 30 ¢ pacuieruisiroT 200 MKMOJTB alleTUIIXOJIMHA.

3aoanue 5. HopmasnbHbIe KIETKHA CITOCOOHBI MPEBpaIaTh acliaparnHOBYIO KHCIIOTY B acmapa-
ruH. HekoTopble JeiKo3HbIe KIETKH IHUIIeHBl 3TOW crmocoOHocTU. [loOaBieHue acmaparuHasbl
(bepmenTa, pacHISTUISIIONIETO acliaparuH) B KPOBb OOJIBHBIX JIGUKO30M MOXET MPUBECTU K THOEIH
pakoBbIX KIeTok. Kakoii Buj cienupuuHOCTH MPOSBISET 3TOT pepMeHT?

A. OtHocutenpHyt0. b. A6comotnyto. B. CtepeocnenninuaHOCTS.
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Hpaeuﬂbnocmb pewenuﬁ npoeepbnie, conocmaesue ux ¢ omeenamu.

ITPOBEPHTE BAIIIM 3HAHUS (CAMOKOHTPOJIb YCBOEHMS TEMBI)

3aoanue 1. B naboparopuu BeLACTUIN (PEPMEHT JIU30IUM U OIPEIETUIN €r0 AaKTUBHOCTD MIPH
pa3nu4YHbIX 3Ha4YeHUsX pH cpensl. YcraHOBWIM, 4TO ()ePMEHTATUBHAS aKTHBHOCTH JIN30IIMMa MaK-
cuMaibHa 1ipu pH 5,2 v yMeHbIIaeTcs Kak TPy CHUKEHUH, TaK U IIPU NOBBIILICHUH 3TOI0 3HAYEHUS
pH. Ykaxxure BO3MOXKHYIO IPUYUHY:

A. V3Menenue koHpopMaIiu MOJIEKYbl (hepMeHTa.

b. YTpara xoMIuieMeHTapHOCTH aKTHBHOTO LIEHTPa U CyOCTpaTa.

B. U3menenune nonnszanuu GyHKIMOHAIBHBIX TPyl hepMeHTa.

I'. T'unponu3 nenTUAHBIX CBsA3eH hepMmeHTa.

J1. YMmenbIieHHuEe CBOOOTHOM SHEPTHH PEaAKITUH.

3aoanue 2. DKCNIEpUMEHTAIBHO JIOKA3alld, YTO AKTHBHBIA IEHTP (EPMEHTA JIM30LHUMA CO-
JEPKUT aMUHOKHUCIIOTHBbIE OCTAaTKW TJIyTAMHUHOBOW M aclaparuHOBOM KHCJIOT, HEOOXOIUMBIX IS
karanu3a. Kakue rpynmsl B coctaBe cyocTpara (yHKIMOHAITBHO BaXKHBI Ui (hepMeHTa?

A. AMUHOTpYNIIBI. I'. AnkunibHbIC paiuKaibl.

b. KapOokcHIIbHBIC TPYTITIBL. . T'uaApOKCUIIBHBIE TPYIIIIBI.

B. Tuorpynmnsl.

3aoanue 3. Temneparypa 37 °C, pH 7,5 — ontumanbHble YCIOBUS IJIs ICUCTBUS JIAKTaT/Ae-
ruaporenassl (JIJII'), katanusupyroreii npeBpaiieHue:

COOH COOH

| |

C=0 + HAJJH-H" — CHOH +HAI
| |

CH; CH;

[Iupysar Jlakrar

3.1. OOBsAcHUTE NPUYMHBI YMEHBIICHUSI aKTUBHOCTH (hepMEHTA:
a) MpH MOBbIIIEHUHU TemnepaTypsl 10 60 °C;
0) npu xpanenun pepmenta B OydepHom pactope ¢ pH 5,0;

3.2. PaccuuTaiite yaenbHy akTUBHOCTH (pepmeHTa, ecnu 3a 5 ¢ 10 mr JI/II BeI3bIBaeT mpe-
BpaieHre 80 MKMOJIb MUPYBaTa; 3alUIINTE Pa3MEPHOCTh 3TON BEJINYNHBI.

3.3. ITo u3MeHeHHIO KOHIOCHTPAIMU KAKUX BCIICCTB MOKHO OIMPCACIINTL aKTUBHOCTDb H]_—[F?

OTBeThI K pelIeHNI0 3aJaHN I

Jlna camonpogepku ucxoo0nozo ypoeHsa 3HAHUIL .

1—I;2(1-A;2-T;3-A,6,B, 1;4— A, b, B, I);

3.1 —®AJ; 3.2 —HAJI;41—B;42 —b.

Jlna camocmoamenvnou pabomut.

12(1-T;2-B;3—-A;4-b).

1.4. ITpu noBeIIeHnn Temmneparypsl 10 75 °C ckopocTh (hepMEHTAaTUBHOMN peaKIMi CHUKAET-
Cs1, TaK KaK BCIEACTBUE JACHATYpaAIlU KOJTUYECTBO aKTUBHBIX MOJIEKYJ (pepMEHTa YMEHBIIIACTCS.

Ot pH 3aBucsr:

— WOHU3AIMS aMUHOKHCIIOTHBIX OCTAaTKOB, BKJIIOUEHHBIX B KaTaJIH3;

— WOHM3aIwMs cydcTpara;

— KoH(popMalus GepMEeHTa U ero aKTUBHOTO IIEHTpA.

2.1.1. Jluraza, nupyBaTkapOOKcHIasa.

2.1.2. JInaza, ¢pymaparruaparasa.
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4. MexxayHaponusle enuHUnbl: 1,33  Mkkartan/mr QepmeHTa; CTaHAAapTHBIE EAWHUIBL
80 MKMOJIB/MHH/MT )epMEHTA.
5—b.

JIABOPATOPHAS PABOTA (60 MUHYT)

PatGora 1. U3yyenune BIMSAHHMS Pa3jJUYHbIX (P)AKTOPOB HA CKOPOCTH (pepMEHTATHBHBIX
peaxkuuii.

1. Onpeoenenue akmuenocmu amunaszvl CIOHBL U €€ MEPMOIAOUTLHOCHIU.

OaHuM U3 XapaKTEepHBIX CBOMCTB (PEPMEHTOB SBIIAETCS TEPMOJAOMIBHOCTD, T. €. YyBCTBU-
TENBHOCTh (pepMeHTa K TeMIepaType, NMpH KOTOpoil mporekaeT (epMmeHTaTuBHAas peakuus. s
OOoJBITMHCTBA (PEPMEHTOB TEMITEpaTypHbIN onTUMyM HaOmroaaeTcs nmpu 38—40 °C. depMeHTh TpH
HarpeBaHuu cBelie 70 °C, kak NpaBUiIo, yTpauuBalOT CBOMCTBA OMOJIOTMYECKUX KaTaIN3aTOPOB.

I'unponu3 kpaxmaia moj ACWCTBUEM O-aMUJIa3bl CIIOHBI MPOUCXOAUT 0 CTaauu oOpa3oBa-
HUs JCKCTpUHOB. HepaciieruieHHbld KpaxMall ¢ MOJOM JaeT CHHEe OKpaluuBaHUe. [[eKCTpUHBI,
B 3aBUCHUMOCTH OT pa3Mepa, Aal0T C HOJ0M pa3InyHOE OKpallliBaHUe: aMUJIOAEKCTPUHBI — (HoJe-
TOBOE, IPUTPOJIEKCTPUHBI — KPacHO-0ypoe, MalibTo3a — xkejiToe. KoHeuHble MpoayKThl THAPOIIN3a
Kpaxmalia — MaJIbT03a U TJII0K03a — HMEIOT CBOOOJHbBIE albACTUAHBIC TPYIIBI 1 MOTYT OBITH 00-
HapyKeHbI peakuuen TpoMmmepa.

O neiictBun (hepMeHTa CyAST O YMEHBIIEHUIO KOJUYECTBA CcyOCcTpaTa WM MOSBICHUIO MPO-
JTYKTOB PEAKIMH.

X00 pabomesi. B ynctyio npoOUpKy OTIMBAIOT HEOOMBIIOE KOTUYECTBO HEPA3BEICHHOM CITIO-
HBI (2—3 MJI) ¥ KUISITAT €€ B TE€YCHUE 5 MUH, TIOCIIE Yero OxXJIaxaaT. B 3 nmpobupku HaIUBaIOT 1O
10 kanens 1 % pactBopa kpaxmania. B 1-1o npobupky no6asmnsitor 10 Kanenab HEKUNITYECHON CIIOHBL,
pasBeaeHHoi B 10 pa3, Bo 2-t0 — 10 kanenb NpOKUIISTYEHHON CIIOHBI, B 3-10 — 10 Kamenb BOJbI B
KauecTBe KOHTpousia. Bece mpobupku momemarot B Tepmoctar npu temmneparype 38 °C nHa 10 mun
ITocne 3TOro ¢ coaepKUMBIM ITPOOUPOK MPOBOJAT KAUECTBEHHBIE pEaKLIMU Ha KpaxMail U IPOJYKThI
€ro pacIleryICHHUs.

Peaxkyus na kpaxman. K 5 xamisMm uccieayeMoro pacTBopa MpuanBalOT 1 Kario pacTBOpa
Hona B onuze kanus (peaktus Jlrorosst). B nmpucyTcTBUM KpaxMaa MOSIBIISIETCS] CHHEE OKPALIMBAHUE.

Peakyus na 2nwko3y (peakyusa Tpommepa). K 5 xamisim uccienyeMon xKUJIKOCTH MPUITABa-
10T 5 kanens 10 % pactBopa enkoro Hatpa u 3 xam 1 % pactBopa cynbpaTta Mmeau. OCTOPOKHO
KUIISITAT | MMH JI0 TTOSIBJICHUS KPaCHOT'O OKpAIIUBAHUS, KOTOPOE YKA3bIBAET HAa HAJIMYKE TTIFOKO3BI.

Pe3ynbTathl onbiTa 3aMUIIUTE B BHJIE€ TAOIUIIBIL:

Ne nmpoOupxn Peaknus ¢ peaktusom Jlro- Peakuus Tpommepa
roJist

1 (mexunsueHas
CJTIOHA)

2 (IpoKMIITYeHHAS
CJIIOHA)

3 (H0)

BbiBoa:

2. Bauanue pH cpeovt na akmugnocms pepmennos.

Jl51s pa3HbIX (epMEHTOB CyLIecTBYeT cBOM ontumyM pH, mpu kotopom depmeHT Hamnboiee
aktuBeH. Hanpumep, s nencuna ontumym pH — 1,5-2.5, nuis aprunasst — 9,5. Onpeznenurte omn-
TuMyM pH 1151 amMmumassl CIIOHBI IO CJIEIYIONIEH METOUKE.
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X00 pabomwi. CmioHy mnpenBapuTenbHO pa3BogiaT Bogoi B 10 pas. bepyr 3 mpobupku
1 B KXY HaJIMBalOT 1mo 2 mu OydepHoro pactBopa ¢ paznudyabsiM 3HaueHneMm pH: 6,0; 6,8; 8,0.
3arem npunuBaloT o 1 miu 1 % pactBopa kpaxmaiia u o 1 M pa3BezeHHOU citoHbl. [lepemenin-
BaIOT COICPKUMOE MPOOUPOK U momeniaroT B TepmocTat mpu 38 °C Ha 10 muH 3aTem BO Bce Ipo-
Oupku 100aBISIIOT MO 1 Karuie pacTBopa ioja, MepeMennBaT, HabII0JaI0T OKPACKY U OTMEYAIOT
pH, npu xoTOopoM amuiasa eicTByeT Hanboaee aKTUBHO.

Pe3ynbTarhl OMbITa 3aMUAIIUTE B BHJIC TAOIUIIBI:

pH cpenbi 6,0 6,8 8,0
Peaxnus ¢ peakruBoM Jlro-

TOJIsL

BriBoxa:

3. Bruanue akmugeamopos u uncuOUMmMOpPo8 Ha AKMUEGHOCHLL AMUTIA3BL CITIOHBL.

Xo00 pabompr. B Tpu npoOUpKU HAIMBAIOT 10 1 MII ciroHBL, pa3BeaeHHoH B 10 pa3. B nepByro
npoOUpKy 100aBISAIOT 2 Karuid BoIbl, BO Bropyto — 2 kamim 1 % pactBopa NaCl, B tperbro —
2 xarum 1 % pactBopa CuSO,. [Tocne 3Toro Bo Bce mpoOupku no0aBustor mo 5 kanens 1 % pac-
TBOpa KpaxMaja M OCTaBJISIOT UX [P KOMHATHOM TeMmIlepaType Ha 2 MUH. 3aTeM BO BCE MPOOUPKU
no0asistoT 1o 1 karuie pactBopa Jlrorosns, mepeMemnBaoT, HAOTIOAAIOT OKPACKY U ONPEIEINSIOT, B
KaKoW MpoOupKe IeHCTBYET aKTUBATOP UM UHTUOUTOD.

Pesynbrar:

Homep nipooup- 1 (H,0) 2 (NaCl) 3 (CuSQ,)
KH
Peakuus c peak-
TBOM JlroroJis

BoiBoa:

Padora 2. CneuuguvHocTs (pepMeHTOB

B oTnmune oT HEOpraHMYECKUX KaTajlu3aTopoB, (PepMEHTHI 001a1al0T crienu(puIHOCThIO (a0-
COJIFOTHOM, OTHOCUTENIbHOM, cTepeocneu(puIHOCTHI0). DTO CBONCTBO OMPEIENAETCS YHUKAIbHBIM
CTPOEHHEM aKTHBHOI'O IIEHTpa KaxJaoro ¢epmenra. Ompenenure THUN CeUU(UYHOCTH aMHIIA3bI
CJIIOHBI IO CJEYIOIIEH METO/IUKE.

X00 pabomwi. ]I uccienoBaHus CneuuUYHOCTH aMUiIa3bl OepyT CIIOHY, pa3BEJCHHYIO
B 5 pa3, U HaMMBaloT 10 1 Mi1 B 2 mpoOupKH.

B 1-1t0 npobupky mob6asustor 1 mi 1 % pactBopa kpaxmana, Bo 2-t0 — 1 mu 1 % pactBopa
caxapo3sbl. O6e mpoOupky momemarT Ha 10 MuHyT B TepmocTaT npu 38 °C, mocie 4ero mpoBOIsT
peakiuio DenuHra As OOHAPYKEHUS TIIOKO3bI.

Peakyua @enunca: x 15 KamisM UcClIelyeMOTo pacTBOpa MpHOaBUTh paBHBIH 00BEM peak-
TuBa DenuHra ¥ JA0BECTU J0 KureHUs. [Ipu MonoxXuTenbHOW peakiuy Ha TI0K03y HaOogaeTcs
KpacHOE OKpalIMBaHKUEe, KOTOPOE JAeT 3aKUCh MEJIH.

Pesynbrar:

Ne
NPoOHpPKH
1

2

®depmeHT Cy6erpar Peakuus ®enunra

BeiBOa:
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IMoanucs, mpenoaaBarteJisi:
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3AHSTHE 5
PEIrvJsiausa IEUCTBUSA ®EPMEHTOB.
KOJMYECTBEHHOE OIIPEJAEJIEHUE AKTUBHOCTH ®EPMEHTOB

AKTYaJIbHOCTh TeMbl. 3HaHUE MEXaHHU3MOB, ITOCPEACTBOM KOTOPBIX KJIETKH U IICNIbIC Opra-
HU3MBI KOOPJIUHUPYIOT U PETYIUPYIOT BECh HAOOP METaOOIMYECKHUX IMPOIIECCOB, BaXHBI MPU KC-
CJIJIOBAHMSIX B Pa3HBIX 00JIACTSAX OMOMEIMIIMHCKHUX HayK. M3 Bcex (hakTOpoB, OT KOTOPHIX 3aBUCUT
orpesieliecHue aKTUBHOCTU (hepMEeHTa — KOHIeHTpalus (hepMeHTa u cyocTpara, Temreparypa, pH
Y TIPUCYTCTBHE PETYJIATOPOB, HAMOOJIBIINH KIMHHYSCKUH UHTEPEC MPEACTABIISIOT J1BA TIOCICIHUX.

AKTHBATOpBl ¥ MHTHOUTOPHI BIUSIOT HAa aKTHBHOCTh ()EPMEHTA, CIIOCOOCTBYs (popmupoBa-
HUIO WK OJIOKHPOBAHMIO €r0 aKTUBHOTO IeHTpa. OHU MOTYT B3aHMMOJAECHCTBOBAThH C aJUIOCTEpUYEC-
CKUM IICHTPOM U, TEM CaMbIM, MEHSTh ()EPMEHTATHUBHYIO aKTHBHOCTh. Hepelnko MHTHOMTOpB —
MPOJIYKTHl MPOMEKYTOYHBIX WM KOHEYHBIX PEAKIUi KaKoro-iubo OMOXMMHYECKOro Ipolecca.
HekoTopeie mpupoHbIE WM CHHTCTUYCCKUE BEIIECTBA OKa3bIBAIOT M30MpaTEeIbHOEC WHTHOUPYIO-
iee JeicTBue Ha (EPMEHTHI U UCIOJIB3YIOTCS B KauyeCTBE JICKAPCTBEHHBIX BEHIECTB. B OobIIMX
7103aX T0TOOHBIE BEIIECTBA MOTYT OKA3aThCS SAaMH.

BoNBIIMHCTBO JIEKApPCTBEHHBIX IPEapaToB OKa3bIBa€T CBOE JCHCTBHME, BIHWAS HAa COOTBET-
CTByIOIIME (EPMECHTATUBHBIC peakiuyd. MHOTHE TaKue MpernapaThl CXOIHBI C MPUPOTHBIMUH CyO-
cTpaTaMd M IOTOMY MOTYT JIEHCTBOBaTh KaK KOHKYPEHTHbIE HHTHOUTOPBI (epMEeHTOB. UTOOBI
MOHATh MHOTHE MPOIECCHI, KOTOPBIC CYNICCTBEHHBI st ()apMaKOJIOTUH M TOKCUKOJIOTHH, He00X 0-
JIUMO MMETh Y€TKOE MPEJICTAaBICHNE O MEXaHU3MaxX HHIHOUPOBaHUs (DEPMEHTOB.

Lenp 3aHATHS: HAYYUTCS HCIIOJNB30BATh 3HAHHS O MEXAaHHM3MaX PETYJISAIHUUA aKTUBHOCTH
(GbepMEeHTOB B MOCIEAYIOUIEM U3YyYECHUH KIMHUYECKUX TUCHUILIMH JJI YCBOEHUS MPUHIUIIOB IHa-
THOCTUKHU 3a00JICBaHUI U KOHTPOJIS 32 3PPEKTUBHOCTHIO JICUCHHS, a TAKXKE JIUIS IOHUMAHUS MeXa-
HU3MOB JICHCTBHSI IEKAPCTBEHHBIX MPEMApaTOB, PETYIUPYIOIIUX aAKTUBHOCTH (DEPMEHTOB.

TpedoBanus K MCXOAHOMY YPOBHIO 3HAHMIii. /{1 MOHOTO yCBOEHUSI TEMBI HEOOXOIHMO
MTOBTOPUTH:

" U3 0Owell Xumuu:
— OCHOBHBIE TIOJIO’KEHUSI TEOPHH KaTalln3a;

* OUOOP2AHUYECKOU XUMULL:
— TPUMEpPHI PA3IUYHBIX TUIIOB XUMUYECKUX PEAKIINN;
— KOH(OPMAITMOHHBIC TPEBPANICHIS OSITKOB.

3AJAHUSA AJI51 CAMOIIPOBEPKH UCXOJHOT'O YPOBHSI 3HAHUIA

3aoanue 1. V3BeCTHO, YTO CKOPOCTh B3aUMOJEHCTBUA BeulecTB A u B yBenuuwmiace B Tpu
pasa mociie npobasneHus BemniecTBa K. B kaduecTBe KOHEUHBIX MPOIYKTOB OOHAPYKHUBAETCS BeIIle-
ctBo ABK. fBnsiercsa nu BemectBo K karanuzatopom?

3aoanue 2. Ilpyu nHTEHCUBHON MBIIIEYHON paboOTe B CKEIETHON MYCKyJaType HaKarjiuBaeTcs
MOJIOYHasI KMCII0Ta, 00pasyromiascs B peakluu:

HAJIHH" + CH; — C — COOH < CH; — CH — COOH + HAJT"

O OH
K xakoMy Ty OTHOCUTCS IPUBEACHHAs PeaKus?
A. OKHCIIUTENIbHO-BOCCTAHOBUTENbHAS PEAKIIUS. B. Peakius cunresa.
b. Peaknus runponusa. I'. Peaknus anekTposusa.

3aoanue 3. BemectBa A u B B3aumoaeiicTByroT o cxeme A + B <> AB. Ilpu 3aganHoii KoH-
neHTpauun A u B gyepe3 30 MUHYT ycTaHaBIMBAETCs MOABM)KHOE PaBHOBECHE, T. €. CKOPOCTH M-
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MO 1 00paTHOM peakiu ypaBHUBAIOTCSA. Kakyro M3 MPUBEICHHBIX XapaKTEPUCTUK PEAKIIUU U3Me-
HUT BHECEHHE KaTaiu3aropa?

A. CkopocTb IpsSIMOM pEeaKLIUH. I'. Bpems HacTyIuIeHUs paBHOBECHS.

b. Koncranty paBHoBecus. J1. KoHIIeHTpauio TpoIyKTOB PEaKIIHH.

B. CkopocTb 00paTHON peaKiium.

Hpa6uﬂbHOCWIb pemenuﬁ npoeeponie, conocmaesue ux ¢ omeemamul.

Bonpocs! 1J1s1 00cykIeHus:

1. Mexanusm (QepMEHTaTUBHOIO Karaiu3a. Teopus HPOMEKYTOUHBIX (EepMeHT-
CyOCTpaTHBIX KOMILJICKCOB, THITbI CBS3CH.

2. IlpencraBneHue o0 akTUBHOM LIEHTpe ()epMEHTa, €ro opraHuzanus. Teopuu, oObsCHs-
forue padoty akTuBHOTO 1eHTpa (3. umep, 1. Konutenn).

3. OcoOeHHOCTH CTPOEHHUS AIIIOCTEPUIECKUX (DEPMEHTOB, AIJIOCTEPUUYECKUN LIEHTP.

4. MexaHU3MBI PEeryisiiui CKOPOCTH ()EPMEHTATUBHBIX HPOIECCOB: PEryJNALHUs KOIHYe-
cTBa (hepMEHTOB (CHHTE3, pacnaja), akTUBHOCTH ()EpPMEHTOB, U3MEHEHHE KOJIMYECTBa CyOcCTpara,
HaJIM4YHe 30(epPMEHTOB, 00beTUHEHNE (DEPMEHTOB B MOIH(EPMEHTHBIE KOMIUIEKCHI, KOMITApTMEH-
TaJln3aLus IPOLECCOB.

5. KiroueBble pepMEHTHI, XapaKTEPUCTHKA.

6. Perymauus akTUBHOCTH (DEpPMEHTOB: KOBaJIEHTHasi MOIM(pUKAIMs, aKTUBATOPbI U UHTH-
ourops! (npumepsl). Buapl narubupoBanus (HeoOpatuMoe u 00paTuMoe, N30CTEPHUECKOE U aJlIo-
CTEPHUECKOE), XapaKTePUCTUKA, IPUMEPBHI.

7. MmuoxectBeHHBIE PopMBbI pepMeHTOB. [Iprmepsl, Onomorndeckas pois.

8. MeauuuHCKUe aceKThl 3H3UMOJIOTUH.

JIUTEPATYPA JJIA NIOATI'OTOBKH
Ocnoeénasn

1. buonocuuecxas xumus / B. K. Kyxta [u ap.]. M. : bunom, Munck : Acap, 2008. C. 58—60, 68—
86.

N

buonozuuecxasn xumus / A. 1. Taranosud [u 1p.]. MuHck : Bemm. mk., 2013. C. 55-62, 68—75.
3. KoHcnexr jieknuii.
Jonoanumenshnasn
Jlenunooicep, A. OcaoBel Onoxumun / A. Jleannmkep. M. : Mup, 1985. C. 226-241.
2. Buoxumus uenoseka / P. Mappu [u ap.]. M. : Mup, 1993.

=

3AJAHUS JJISI CAMOCTOSITEJABHOM PABOTHI

3aoanue 1. Ilonyunte npencraBieHre 0 MeXaHu3Max (pepMeHTaTUBHOro Karanusza. O0parure
BHUMaHME Ha TO, 4TO:

a) B aKTHUBHBIHN LHCHTP BXOAAT paarKaJIbl aMUHOKHCIIOT PA3JIMYHBIX YUYACTKOB MOJUIICIITHIHO-
IO OCTOBA;

0) aKTUBHBIN IIEHTP COCTABJISIET OTHOCUTEIHLHO HEOOBIITYIO YacTh 00beMa PEepMEHTa;

B) aKTUBHBIM LIEHTP pacroyiaraercs B yriyOoneHuu GpepMenTa.

1.1. ®epMeHTaTUBHBIN THAPOIU3 TPUALMITIUIIEPOJIOB MPOTEKAET B CTO pa3 ObicTpee Hedep-
MEHTaTHBHOTO Ipoliecca 3a c4eT 00pa3oBaHUS MPOMEKYTOUYHOTO (EepPMEHT-CyOCTPaTHOTO KOM-
riekca. Kakue cBsizu cTabunmu3upyroT 3TOT KOMILIEKC?

A. Vonnste. b. Bogopoausie. B. Ilentunnsie. I'. N-rnmukoszugasie. J[. CnoxxHodpupHBIE.

1.2. Meronom UK-criekTpockonmuy H3y4aal MPUPOIY CBI3EH MEXIY CyOCTpaTOM M CBSI3BIBA-
IOLIMM Y4acTKOM aKTHUBHOTO LieHTpa (epmeHTa. B uem 3akirouaercs B3aumojeiicTBue hepmMeHTa u
cyocrpara no [I. Konwtenmy?

A. N3MeHseTcs ToJIbKO KOH(OpMaIHs aKTUBHOTO LIEHTpa (epMeHTa.
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b. B monekyne ¢pepMeHTa n3MeHseTcs KOHPOpMalus aluIOCTEPHUUECKOro LEHTpa MoJ1 ACHCT-
BHEM cyOcTpara.

B. Ilpu oOpa3oBanum GpepMeHT-CyOCTpAaTHOTO KOMILIEKCa B (hepMeHTe U cyOcTpare 0JIMHAKO-
BO U3MEHAETCS HaIIPSKEHHE XMMUYECKHX CBSI3€il.

I". AKTUBHBIN LEHTP MOJIXOAUT K CYOCTpaTy, Kak KIF0Y K 3aMKY.

3aoanue 2. YcBoiite, uTo AelicTBUE (EPMEHTOB MOKHO MOJHOCTHIO MJIM YaCTUYHO MOJABUTH
(MHrHOMpPOBaTH) ONpPEACICHHBIME XUMHUECKUMH BelecTBaMu (MHruouTopamu). /laiire xapakrepu-
CTUKY OCHOBHBIM THUIIaM HHI'MOUTOPOB.

2.1. IIpu uccnenoBaHUY BIUSHUS CATUIIAIATOB HA aKTUBHOCTH (DEPMEHTA TITyTaMaTIACTUIPO-
reHa3bl YCTAHOBJIGHO, YTO C YBCJIMUYCHHEM KOHIIEHTpalmuu cyoctpata (miyramara) ot 1,5 10
8 MMOIIb CTeNeHb MHTHOMPOBAaHUS HE W3MEHSETCsA. YJaluB WHTHOMTOp, aKTUBHOCTH (pepMeHTa
MOYHO BOCCTAaHOBHUTb. OIpe/iesuTe Tl HHTHOUPOBAHUS:

A. Heobparumoe. B. O6paTtumoe HEKOHKYPEHTHOE.

b. O6partumoe KOHKYpPEHTHOE. I'. UTHrubupoBaHue 1o NPUHIIAITY «OOPATHOH CBSI3UY.

2.2. Jlns J1e4eHUsT HEKOTOPHIX HMH(EKIMOHHBIX 3a00JeBaHUN, BBI3BIBAEMBIX OaKTEPHUSIMH,
MIPUMEHSIIOTCS CyJb(haHWIAMUIHBIE Mpenaparbl, OJOKHPYIOIIUE CHUHTE3 (POITUEBOM KHUCIOTHI —
dakropa pocra 6akTepuii. BeiOeprure MexaHU3M IEHCTBUS CyIb(haHUITAMHIHBIX TIPETIapaToOB:

A. SIBnsitorces hepMeHTaMHU.

b. Y4acTBYIOT B OKMCIIUTEIIbHO-BOCCTAHOBUTENIBHBIX IIPOIIECCAX.

B. SIBnsroTcs amiocTepuyecKuMU HHTHOUTOpaMH.

I'. KoakypupyoT ¢ mn-aMUHOOCH30MHOM KHCJIOTOM 3a MECTO CBS3bIBAHUS C AKTHBHBIM
EHTPOM (epPMEHTa, CHHTE3UPYIOIIETO (HOIUEBYIO KHCIOTY.

J1. Marubupyrot BcacbiBaHue (HOIMEBOM KUCIOTHI.

3aoanue 3. YCBOWTE OCHOBHBIE CIIOCOOBI PETYISIIMK KAaTaTUTHUYECKONH aKTUBHOCTU (hepMeH-
TOB U TIOHSITUE «MHOXKECTBEHHBIE (DOPMBI PEPMEHTOBY.

3.1. B KIMHMKY AOCTaBWJIM MalMEHTa C MPUCTYHOM OpOHXHAIBbHOW acTMbl. Y OOJBHOTO
BCJIEICTBUE JpIXaTesbHOro anuaosa (pH kpoBu 7,2) cHuXkeHa aKTUBHOCTh (PEPMEHTOB ILIA3MBI.
VYKa)kuTe OCHOBHYIO IPUUMHY MHAKTUBALUHU (PEPMEHTOB IJIa3Mbl KPOBU:

A. VI3MeHeHue cTeneHn HOHU3aluu MOJIEKYN (PEepMEHTOB.

b. Heobpatumas neHaTypanus.

B. Pa3psIB nenTuaHbIX CBA3EM.

I'. I3MeHeHne KOHLIEHTpalK (pepMEHTOB.

J1. Penpeccust cuHTe3a (hepMEHTOB.

3.2. [Ipu obcnenoBaHuu OOMBLHOTO YCTAHOBJIEHO IMOBBIIIEHUE B KPOBHU aKTUBHOCTU H30(dep-
MEHTOB KpeaTuHknHa3sl MM u MB. Vkaxute ux obmiue cBoicTBa:

A. TepmonaOUIBEHOCTD.

b. UyBCTBUTENBHOCTD K Pa3IMYHBIM HHTUOUTOPAM.

B. Dnekxrpodopernyeckast moIBUKHOCTb.

I'. MonekysnsipHast Mmacca.

J1. Karanu3 oHOH U TOM e peaklnH.

3.3. K kakomy Kitaccy oTHOCHTCS 3TOT hepMmeHT (cMm. 3.2)?
A. Oxcunopenyktassl. b. Tpancdepaspl. B. JIuaser. I'. I'uaponasst. [{. U3omepassl. E. Jlurazer.

HpCIGZfoleOCWlb pemeﬂuﬁ npoeeponie, conocmaeue ux ¢ omeenmamul.

TIPOBEPBTE BAIIIY 3HAHUSI (CAMOKOHTPOJIb YCBOEHHMSI TEMbI)

3aoanue 1. bonwnoii C. mocne npueMa BHyTpb 20 MJT METaHOJA B TSHKEIIOM COCTOSIHUH JIOCTaB-
JIEH B KJIMHUKY, TJIe€ €My BBEJIM BHYTPUBEHHO 3TUJIOBBIN CIIUPT B KOJIUYECTBE, KOTOPOE Y 3/I0POBOTO
YeJIoBeKa BbI3bIBAET MHTOKCUKALMIO. OOBSICHUTE, TIOYEMY TaKO€ JIEUYEHHE OKa3bIBaeTCsl IPPEKTUB-
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HBIM, YUUTBIBAs, YTO BBICOKAsk TOKCUYHOCTh METaHOJa O0YCIIOBJICHA IEHCTBUEM MPOYKTa €ro MeTa-
0om3Ma — opMasbaeruaa, 00pa3yrIIerocs B MEYSHH MO ISHCTBUEM aJIKOTOJIbACTUAPOT €HA3HI:
A. DTaHON — KOHKYPHUPYIOLINI cyOCTpaT IS alIKOTOJIbACTUAPOTCHA3HI.
b. Dtanoun BbI3bIBaeT JeHATYpaluio pepMeHTa.
B. Benencrue usmenenus pH cpensl.
I'. [IpoucX0aUT YaCTUYHBIN MPOTEOJIU3 MOJIEKYJIbI (hepMEHTA.
J1. DTaHoxa cBA3BIBACT (HhOpMaNbICTU/L.

3aoanue 2. I1pu nedyeHnun onyxojeil MOYEIOJ0BOM CUCTEMBI B KIIMHUKE MPUMEHSIETCS TIperna-
paT MeToTpekcar, oOpaTHUMblii KOHKYPEHTHBIM UHTHOUTOP AUTUAPO(GOIATPEeIyKTa3bl, KaTalTu3upy-
Iolel cuHTe3 TeTparuApodoinueBoil KucioTel. Ha B3auMoIeliCTBUU ¢ KAKUM KOMIIOHEHTOM OCHO-
BaH MEXaHU3M JCHCTBUS ATOrO mpernapara’?

A. AttohepmeHTOM.

b. AKTUBHBIM IIEHTPOM (PepMeHTA.

B. Annocrepudeckum neHTpoM hepmMeHTa.

I'. ITpocTeTnyeckoii rpynmnou.

J. Cy6cTpatom.

3aoanue 3. Kpome H' u yriekucnoro rasa, cBA3bIBaHHE KUCIOPOAA TeMOTIOOMHOM Peryiu-
pyercs 2,3-6uchocdormuneparom, KOTOpbI NpUcOeNUHAETCS K O€lKy B y4acTKaX, MPOCTpaH-
CTBEHHO yJaJeHHbIX OT rema. Kak Ha3pIBaeTcs Takoi BUJ peryisiuuu?

A. Perynsauust no npuHIumy oOpaTHON CBS3H.

b. YacTuuHbI! pOTEOIH3 MOJIEKYIIbI (hepMeHTa.

B. [Ipucoeannenue win oTIIEIUICHHE OelKa-perymisTopa.

I'. [IpucoeauHEeHNE WK OTINEIICHHE HU3KOMOJICKYISIpHOTO 3 dekTopa (MoIyIsaTopa).

J1. ®ocdoprnpoBaHre MOJICKYIbI.

3aoanue 4. B knetrkax E. coli cuHTe3 MUPUMUIMHOBBIX HYKJICOTHUIOB OCYIIECTBISICTCS IO
cxeme metabonuueckoro mytu: COz + NH; + 2ATO — P; — P; — YT® — LTO®. Ilpu yBenuue-
HHUM B KJIeTKe KOHUeHTpauuu [[T® cuHTe3 NUpUMUANMHOBBIX HYKJICOTHIOB IMpekpairaercs. Kakou
BH/JI PETYJISALUU ONUCAH?

A. Amtocrepudeckast peryJisiusi.

b. YacTuuHbIN TPOTEOIU3.

B. ®ochopunupoBanne MosieKynbl GepMeHTa.

I'. Ilpucoeaunenue O0enKOB HHTUOUTOPOB.

J. Otienyienue 0e1K0B HHTHOUTOPOB.

3aoanue 5. B nHKyOallMOHHYIO Cpelly, COAEp Kallyto cyOCTpaThl alaHWH, aclapraT M Kpea-
THH, BHECTH (pepMEHTHI: alaHUHAMHHOTpaHc(pepasy, acnapraTaMUHOTpaHc(epazy U KpeaTUHKUHA-
3y. Kakue oOmine npu3Haky XapakTepHbI A7 3TUX (EepMEHTOB?

A. @epMeHTHI KaTAIU3UPYIOT OJHY U TY K€ PEAKIUIO.

b. ®epMeHThI KaTaTU3UPYIOT OJUH TUII PEAKLIUN.

B. ABnsrotcs usodepmeHTHBIMU (hOpMaMH.

I'. OcymecTBISIIOT epeaady HEPBHBIX UMITYJIbCOB.

J1. O6nmagaroT rpymnmoBoi cuenu@UIHOCTBIO.

OTBeTHI K pelIeHUI0 3aIaHU I

na camonpoeepku ucxo0no2o ypoeHs 3HAHUIL:

l—mner.2—A.3—T.

Jlna camocmoamenwvhou pabomot.

11—A, b, J;1.2—B.2.1—B;22—T.3.1—A;32—A, 1;3.3—b.

JIABOPATOPHAS PABOTA (60 MUHYT)
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Pa6ora 1. OnpeneseHne aKTUBHOCTH 0.-aMHJIa3bl CJIIOHBI.

Ilpunyun memooda. Metox OCHOBAaH Ha ONpENEICHUHM HAaUMEHbBILEro KOJIWYeCTBa aMuia3bl
(Tpy MaKCHUMAaJIbHOM Pa3BEACHHUH CIIIOHBI), TIOJTHOCTHIO PACHICIUISIONIETO BECh JOOABICHHBIN Kpax-
Mai. AMHIIa3Hasi akTUBHOCTbH CIIOHBI BhIpakaeTcs konudectBoM 0,1 % pacTBopa Kpaxmaia B MUJ-
JWIATpax, KoTopoe pacuieruisgiercs 1 M HepasBeneHHou cimtoHbl npu 38 °C B Tteuenue 30 MuH.
B HOpMme ammitazHasi akTHBHOCTH CtOHBI paBHa 160-320. Amuia3Has akKTHBHOCTh 0003HA4aeTCs
«A 38°/30'». Drot MeTon LIMPOKO UCIOJIB3YETCS JUIsl ONPEIEICHNUs aMUIa3HOW aKTUBHOCTH KPOBU
U MOYH.

Xo00 pabomut. B 10 npoOrpox HamuBaroT o 1 M1 BoAb! ¥ B 1-10 U3 HUX A00aBistoT 1 Mit pas-
BeneHHoi B 10 pas ciaronbl. CoaepKUMoe dTOM MPOOMPKHU NEPEMEIIUBAIOT, HECKOIBKO pa3 BTATHBAs
U BBIIYCKasl )KUJKOCTb U3 nuneTku. HaOupatoT B nuneTky 1 mMi1 cMecu U IepeHocsT ee BO 2-10 Ipo-
oupky. Cozmepxumoe 3Toi MPOOUPKHU MEPEMEIINBAIOT U 1 MJI cMecH MEPEHOCAT B 3-10 IPOOHUPKY
u T. 1. 10 10-i mpoOupku. M3 10-it mpobupku otduparor 1 Ml cMecu U BbUTMBaKOT. Bo Bee mpodup-
k1 no0aBistoT mo 1 mit Boasl u o 2 miu 0,1 % pactBopa kpaxmaia, epeMelnBaT, BCTPSIXUBas
npobupku, u nomematot B Tepmoctar npu 38 °C Ha 30 mun. [loce nHKyOannu mpoOupKH oxJja-
JIA0T BOJIOTIPOBOJIHOM BOMOM, mobapistor mo 1 kare 0,1 % pactBopa Hoja U MepeMenIuBalor.
[Tpu peakuuu ¢ 1010M )XKHJIKOCTh B IPOOUPKAX OKPALIUBACTCS B JKEATHIN, PO30BBIN U (PUOIETOBBIIM
uBera. OTMEYaloT MOCIEIHIO IPOOUPKY € JKEITOW OKpPacKOM, Iie TMAPOJIU3 KpaxMmaya IpoIIes
MOJIHOCTBIO U JIENAIOT pacyer.

Pesyabrar:

I'maponu3 kpaxmana B npucyTCTBUH (epPMEHTOB CJIIOHBI MPU PA3IUYHOM ee pa3BeleHUH

Pa3BeneHue CJIIOHBI

1 1 1 1 1 1 1 1 1 1
:20 40 :80 1160 :320 1640 11280 12560 :5120 | :10240
ITpoOupku
1 2 3 4 5 6 T 8 9 1
-5 - - -5 - -5 - -s -s 0-s1
0]
Kpacka
pactBopa
¢ HoJI0M
B
BIBOJIBI

Pacuem. OT™eTuB MpoOMPKY, IIe THAPOJIN3 KpaxMmala IMpoIIes MOJHOCThIO MPU HaUMEHb-
meM KoJimuecTBe epMeHTa (KENTasi OKpacka pacTBopa), MO KOJWYECTBY HEPA3BEJACHHOW CIFOHBI
B JJaHHOI NMpOOMpPKE PacCUUTHIBAIOT aMUJIAa3HYI0 aKTUBHOCTH CIIIOHBI 10 CIEAYIOIIEH MpOMOpLUH:
A mn cironsl pacmenunu 2 mia 0,1 % pactBopa kpaxmana; 1 mi caronsl pacmenn X mi 0,1 % pac-
TBOpa KpaxMmaina, rje 4 — KOJIMYeCTBO Hepa3BeleHHOU citoHbl. Hampumep: xenrtas okpacka Io-
SIBUJIACh B 4-i1 mpoOupKe, e ciroHa Obu1a paszseneHa B 160 pas; 1/160 Mt ciroHBI pacienium 2 M
0,1 % pacTBopa Kpaxmaina; 1 M1 Hepa3BeneHHOM cimroHbl pacieni X M 0,1 % pacTBopa kpaxMana:

Xx=21160/1=320wmn10,1 % pacTBopa kpaxmaiia.

Cire10BaTeNnbHO, aMiasHas akTuBHOCTh A 38°/30/ pasHa 320.
Orser:

BriBoxa:
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Pa6ora 2. KosimuecTBeHHOe onpeae/ieHUe AKTHBHOCTH aMHJIa3bl (IMACTAa3bl) MOYH.

MeTon OCHOBaH Ha OMNpPENEICHUM BPEMEHHU, HEOOXOAMMOIO ISl IMOJIHOTO paCIICTICHHS
KpaxMaja B IPUCYTCTBUM | MJI MOYH. Y CIOBHO 32 €IMHUILY aKTUBHOCTH aMMJIa3bl MOYM MPUHUMA-
I0T KOJIMYECTBO (hepMeHTa, pacuieruisfoniee 2 M Kpaxmaia 3a 15 MuH. AKTUBHOCTh aMUJIa3bl BbI-
paxaroT KoaudecTBOM enuHuI] B 1 mi mouu. B Hopme ona cocrasisier 1-2 EJI.

Moua 310poBBbIX JIF0ei 001a/1aeT HU3KOM aMHUIa3HON aKTUBHOCTHIO MO CPAaBHEHHUIO C aMHJia-
301 citoHbl. OnpeieseHue akTUBHOCTH 0-aMUjIa3bl B MOYE U CHIBOPOTKE KPOBU IUPOKO HCIOJIb3Y-
€TCsl B KJIIMHUKE NP JTUArHOCTHKE 3a00JIeBaHMM MOIKeNyA0YHOM xene3bl. B 1-e cyrku 3a0oneBa-
HUS aMWIa3Hasi aKTUBHOCTh YBEJIMUMUBACTCSI B MOYE U CHIBOPOTKE KPOBH B JECATKH pa3, a 3aT€M I10-
CTEIIEHHO BO3Bpaliaercs K Hopme. [Ipu moueyHoi HeJoCTaTOYHOCTH aMIJIa3a B MOY€E OTCYTCTBYET.

B nerckom Bo3pacte yBelnueHHWE aKTUBHOCTH aMHJIa3bl HAOJIOAAETCS TP SMUACMUYECKOM
MapOTUTE, YTO YKA3bIBAET HA OJTHOBPEMEHHOE IMOPAKEHUE TOKEITyI0UHOM JKeJIe3bl BUPYCOM Iapo-
TtuTa. Bupyc rpunia takke nmopaxkaer moKeNnyA0uHyI0 KeJe3y, HO PEekKe.

Xo00 pabomwl. Ha cyxoe mpeaMeTHOE CTEKJIO KamaroT B Pa3HbIX MecTax MO OJHOM Karuie
0,1 % pacrBopa #ona B ioauae kamus (Bcero 8—10 kamens). B mpodupky BaOcsT 2 mi 0,1 % pac-
TBOpa Kpaxmaina, cojepskaiero 2 mr kpaxmana, 1 mu 0,85 % pactBopa xiopuia HaTpusl U MOMe-
maroT npoOupky B Tepmoctar rnpu temmeparype 37 °C Ha 2 muH. Uepe3 2 MUH 100aBJISIOT B HEE
0,5 M3 MOYH, TIEpEMEIIMBAIOT U OTMEUAIOT BpeMs Haudaja peakiuu. 3aTeM Kaxjable 2—3 MUH CTEK-
JISHHOM MaJIOYKOM MEePEHOCAT KaIlIl0 CMECH U3 MPOOUPKU Ha MPEAMETHOE CTEKIIO B KaILJIIO pacTBO-
pa Holla U Tak IMPOAOJDKAIOT JI0 TeX MOp, MOKa OKpacka KaIuld Hoja He MepecTaHeT U3MEHATHCS,
T. €. ocTaHeTcs xenToi. OTMevaroT BpeMs peakiui B MUH. AKTUBHOCTh aMHJIa3bl MOYU PACCUUTHI-
BaIOT 10 opmyIe:

XEI[ =15/ (0,5 T),

rae Xgg — aKTUBHOCTh aMmiiasbl B 1 M Moun; 15 — Bpemsi, He00X0AUMOE /7Sl TOJTHOTO pacilen-
JeHus 2 Mr Kpaxmaia, MuH; (0,5 — KOJIMYECTBO MOYH, B35ATOE B PEAKIMOHHYIO CMECh, MJT; T —
BpeMs peaKIuu, MUH.

OTtBer:

BriBOa:

IHoanuces npenogaBareis:
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3AHSATHE 6
KOJIVIOKBUYM 110 TEMAM «XUMMUS BEJIKOB», «®PEPMEHTbI»

BOI[pOCI)I AJIS MOATOTOBKHU K KOJJIOKBUYMY:

1. Knaccudukamust u (U3NKO-XMMHYECKHE CBOMCTBA aMUHOKHUCIOT (00mmue u cneundude-
ckue). Poib B cTpykTypHOI opranuzanuu Oenka. [IpuMeHeHne aMMHOKHCIOT Kak JIEKAPCTBEHHBIX
[Iperaparos..

2. IlepBuuHas U BTOpUYHAs CTPYKTYPHI OEIKOBON MOIEKybl. CBs3U, CTAOMIN3UPYIOIINE UX.
OcobeHHOCTH CTPOCHHMS MENTHIHOM CBSI3U U UX POJb B JOPMHUPOBAHUH MPOCTPAHCTBEHHON CTPYK-
Typbl Oeinka (mocrynarsl [Tonmuara-Kopu). Buasl BTOpUYHOM CTPYKTYpPHI.

3. TlonsTHe 0 HaABTOPUUHOU CTpYKType Oenka. CTpyKTypHBIe U ()yHKIIMOHAIbHBIE JTOMEHBI.
[TpuunHbl GOpMUPOBAHUS TPETUUHON CTPYKTYPHI OEITKOBOI MOJIEKYJIBI.

4. Tpernunasi cTpykrypa Oenka. Cwiibl, CTaOMIM3HPYIOMINE TPETHYHYIO CTPYKTYpy. KoH-
dbopMalmoHHbIe U3MEHEHUSI TTPU (HYHKIIMOHUPOBaHUM OenKkoB. JeHaTypaius Oenka U GakTopsl, ee
BbI3bIBatoNIre. Vcronp30Banue SBIeHUS IEHATYPAIMH B MEAUIIMHCKON TIPAKTHKE.

5. YerBepTHuHas cTpykrypa OenkoB. [IpenMyiecTBa cymiecTBOBaHUSI OCNKOB C YETBEPTUY-
HOW cTpyKkTypoi. KoornepatuBHble n3MeHeHHs KOH(OpMAIMK MOJIUIIENTHIHBIX Iered mpu QyHK-
[IMOHUPOBAHUH OEITKOB C YETBEPTUYHOM CTPYKTYpOW Ha mpuMmepe remoriodonHa. CpaBHUTEIbHBIC
O0COOCHHOCTH CTPOCHUS U (YHKITHI reMOoriIo0uHa 1 MUOTIIO0HHA.

6. OcHOBBI (DYHKIIMOHHPOBAHHS OEIKOB.

7. PacTBOpUMOCTH O€IKOB.

— Ilouemy 6enku pactBopsitoTcs B Bojie? DakTOphl YCTOWYMBOCTU OEIIKOB B pacTBOPE.

— BricanuBanme u ocaxaeHne 6eIKoB. MeXaHu3M H MPaKTHYECKOE UCTIONb30BaHHE.

— Jlenarypauus Oenka, 1eHaTypupyromue GakTopsl, HCIIOIb30BaHUE B METULIMHE.

8. I'maponu3 6enka. TUMbl THAPOIU3a, PO B Oprann3Me. [IpakTiHaeckoe NCnoap30BaHuE.

9. Meto/ibl BbIJIEIEHUS M OUUCTKHU OEJIKOB.

— DTamsl UCCIIEIOBAaHHS CTPYKTYPHI OenKa.

— MeTtozp! 0OYMCTKH OeKa OT HU3KOMOJIEKYJISIPHBIX IPUMECEH.

— IlpuHIMTIB pa3/ieNeHust © OYUCTKHU OSIIKOB METO/IaMHU XpOMaTOTpagu:

a) aacopOLMOHHOI;

0) pactipeienuTeIbHOM;
B) HOHOOOMEHHO;

r) adhpuHHON;

1) resib-Xxpomatorpadue.

— VYaeTpauentpudyruponanue. [Ipunnun meroaa.

— DOnekrpodopes. [Ipunnmn MeToaa, MpakTUUECKOe TpUMEHEeHne. DIeKTpodope3 B MOTHAK-
punamuiHoM resne. M3031ekTpodokycupoBaHue.

— Meroa «otmeyarkoB nanbleB» (Meroa Wurpsma). [Ipunnun meroza, npakTU4eckoe Mmpu-
MEHEHHE.

— Hcnonp3oBanue BecTepH-OJIOT aHamM3a I uACHTHUGUKAIUKU OenkoB. OCHOBHBIC ATaIlbI,
IpaKkTU4Yeckoe npumenenue. [TouaTue «MoaeKyIsIpHBIA 30H».

10. Meronsl WccaeOBaHUs aMHHOKHCIOTHOTO COCTaBa (MOHOOOMEHHasi Xpomarorpadus)
¥ aMHHOKHUCIIOTHOMH MOcie10BaTeNbHOCTH 6enKkoB U nentu1oB (Canmkep, DamaH, AkabopH, ceKBe-
HaTop DamaHa—bara).

11. Cnoxusie 6enku. CTpoeHue, kiaccupukaims, OMoJIornueckas poib KaxI0To Kiacca.

12. Kakue QpyHKIIUHU BBITIOJTHSIOT B OpraHu3Me OCIKH U IeTTHIBI?

13. depmenThl, KnaccupuKalMs. YMeTh Ha3BaTh Kiacc (epMeHTa M MOPSAKOBBIM HOMeEp
KJlacca Ha OCHOBAHUU IPUBEIEHHOM peaKkiuy.
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14. CoiictBa pepmMeHTOB. TepMonabUIBHOCTD, CIeUU(UIHOCTD, BIusHIE pH U KOHIIEHTpa-
M cyOcTpaTa Ha akTHBHOCTH (hepmenTa. [ToHsATHE O KMHETHKE (PepMEHTAaTUBHBIX peakiuid. KoH-
cranta Muxasnuca v IpUHLUIIBI €€ OTIPE/ICICHUS.

15. AKTUBHOCTb (epMEeHTa, EANHHIIBI U3MEPEHUSI AKTUBHOCTH.

16. AKTHBHBII LIEHTP U €TO CTPOCHUE.

17. KodepmenTsl, Ki1accuGuKamus 1 poJib.

18. MexaHM3MBI PEryisaluy aKTUBHOCTH (EepPMEHTOB, 00paTUMas U HeoOpaTuMast peryJsinus,
M30CTEePUYECKask M AJUIOCTEPHYECKasl PEryJIsiys, KOBaIeHTHAs MOAN(DHKALUS CTPYKTYPBI pepMeHTa.

19. Mexanu3mbl peryasaiuy Koandectsa pepmenTta B kieTke (cxema JIbBoBa-’Kakoba—MoHo).

20. MuoxectBeHHbIe hopmbl pepmeHTOB. [IpuMepsI, OnoIoruvecKas poJb.

21. Ilpumepsl UCTOIB30BaHUS (PEPMEHTOB U UX PETYISATOPOB B MEIUIIMHCKON MPAKTHKE.
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BBEJIEHME B METABOJIN3M.
BUOJIOTTMYECKOE OKHCJIEHHUE

3AHATHE 7
BBEJEHUE B METABOJIU3M. HEHTPAJIBHBIE METABOJIMYECKHE IIYTHU
(OKUCJIUTEJBbHOE JEKAPBOKCUJ/IMPOBAHME IIBK,
JJMMOHHOKMCJIBIN IIUKJI KPEBCA)

AKTYaJIbHOCTH TeMbl. 3HaHKE 3aKOHOMEPHOCTEH 1 0COOEHHOCTEH MeTabosin3Ma HEOOX0AUMO
IUIs JaJIbHEHIero n3ydyeHus: oOMeHa yrieBoJOB, JIUIIHMJIOB U OEJIKOB Ha YPOBHE KJIETKU U OpraHu3-
Ma, JJI IOHUMaHUs MEXaHU3MOB PEryJLUU X MeTaboIu3Ma U BO3MOXKHON KOPPEKLUU Hapylle-
HUIl oOMeHa BellecTB. Y CBOUB 3HAUEHUE IIEHTPAJIbHBIX META00JIMYECKUX IyTeH 11 3Heproobdec-
MIEYEHUsI KJIETOK, MO’KHO MOHSATh MPUYMHBI TUIIOKCUYECKUX COCTOSIHMM M UX CBS3b C KJIETOYHOM
sHepreTukoil. ITockoabKy HapyleHHus SHepreTHYecKoro oOMeHa JiekaT B OCHOBE I1aTOreHe3a MHO-
rux 3a0o0yieBaHMid, 3HAHWE MEXaHW3Ma (YHKIMOHMpOBaHUs 1ukiIa KpeGca mo3BoauT Bpady mpose-
CTHU MPABUWIBHYIO KOPPEKIHIO METa0OIMUECKUX HAapyLIeHUH (KoKkapOoKcuia3za, KOMIIOHEHTHI ajie-
HUJIOBOM CHCTEMBI, CYKIIMHAT U Jp.).

Iesb 3aHATHS: TOJIYYUTH MPEJICTABICHUE O METa0OIM3Me, aHaOOJIMUYECKUX U KaTtabonuye-
CKUX METa0OIMYECKHX IMyTAX, UX B3aUMOCBSI3H Ha Pa3IMYHBIX YPOBHAX; C(HOPMUPOBATH IPEACTAB-
JIeHHEe 00 OKUCIIUTENILHOM J1eKapOOKCHIIMPOBAaHUM MUPOBHUHOTPAJHONW KUCIOTHl U JTUMOHHOKHUCIIOM
ukie KpeGca kak meHTpasbHBIX (OOMIMX) METa0OIMUECKUX MYTAX, O 3HAUEHUH AJIEKTPOH- U TPO-
ToH-foHOpHOM GyHkumu LTK mis nanpHeHImUX OKUCIUTENbHO-BOCCTAHOBUTENIBHBIX pPEaKIUi
B IIETIM TKAHEBOTO JBIXaHUs, MOHATH KaTabOIMYeCKyro U aHabomuueckyro GpyHkuuu mukna Kpedca.

TpeOGoBanus K MCXOAHOMY YPOBHIO 3HaHMH. /{1 mOTHOrO yCBOEHHUS TeMbl HEOOXOIUMO
MTOBTOPHTD:

" U3 OuonocUU.

— TIOHATUS «OOMEH BELIECTBY, «ACCUMUIISLIUSAY, «TUCCUMUISILIUS U CBSI3b MEXK1Y HUMH;

*  0bwel xumuu.

— TOHATUE «OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIMM», CIIOCOObI OKHCIEHUS BEIIECTB,
OCHOBBI OMO3HEPTeTUKH, TTOHATHS «MAKPOIPTUUECKasl CBA3b), «KMAKPOIPI»;

" OUOOP2AHUYECKOU XUMUU:

— crpoeane AM®, AII®, ATD, nupodocdata, TUKapOOHOBBIX, TPUKAPOOHOBBIX KHUCIOT,
0-KETOKHCIIOT, THIPOKCUKHUCIIOT;

" HOPMANbHOU PU3UOIO2UU:

— TIOHSATUE «OCHOBHOI OOMEH, SJHEpreTHyecKas pojiib 0OMEHa BEIECTB;

" YUmono2uu:

— CTPYKTypa MUTOXOHZPHIA;

" OUOXUMUU

— KJIacC OKCHIOPETYKTa3hl; JIETHIPOTeHassl; cTpoeHne kKodepmentos ®MH, ®AJI, HAJT',
HAJI®"; peakuuu n1ekapOOKCHIMPOBAHMUSL.

3ATAHUS 1JISI CAMOITPOBEPKH UCXOJHOI'O YPOBHS 3HAHUM

3aoanue 1. K pacTBopy ruipOXUHOHA JOOABHIIN OKHCIUTENh, B PE3YJIHTATE YETO PACTBOP MO-
TemHel. KakoBa npuurMHa U3MEHEHUs1 OKPACKHU TUAPOXUHOHA?

A. 'MIpOXMHOH MIPUCOEINHUI 2 3JIEKTPOHA.

b. 'napoxuHOH OKHCIUIICA.

B. I'uipoxuHoH npucoequHui 2 atoma BOJ0po/ia.

I'. I'uapoXuHOH BOCCTAHOBUIICS.

125



. T'mapoxuHoH oTaan 2 aToMa BOJ0poa.

3aoanue 2. Ilpoananusupyiite GopMyIbl yKa3aHHBIX HI)KE COCTMHCHUH M YKaXKUTE, K KaKO-
My KJIacCy BEILIECTB OHU OTHOCSATCS:

A. JlukapOOHOBBIE KUCIIOTHI. I'. a-KeTtokucnaoTsl.
b. TpuxkapOOHOBBIE KHCIIOTBHI. . I'nIpOKCUKHUCIIOTHI.
B. MoHOoKapOOHOBBIE KHCIIOTHI.
C|)OOH (|JOOH C|IOOH (|ZOOH
CH, C=0  CHOH CH,
| I I I COOH
CH, CH, CH, HO—C—COOH |
I I CH,
COOH CH,
I
COOH
2.1 2.2 23 24 25

3aoanue 3. K HantucaHHBIM HUKE peakiusaM noodepute GepMeHThI. YKaKHUTE KI1acc:

COOH COOH 39
éHz DAL PAJH, éH
NN, »

COOH éOOH

Hpa@uﬂbHOCWlb pemeHuL? npoeepbnie, conocmaeue ux ¢ omeeniamu.

Bonpocs! nuis1 06cyxnenus:

1. Mertabonu3m, MeTabOIMIECKHE TTyTH, PETYIISATOPHBIE (KITI0UEBbIE) (PEPMEHTHI.

2. KataGonu3M 1 aHaboIn3M, pa3iInyuus U B3aUMOCBSI3b MEXK1Y HUMHU.

3. Peaknum neruapupoBaHusl Kak OCHOBHOM CIIOCOO OKHICIICHHUS BEUISCTB B opraHusme. I1u-
pPHUIMH3aBUCUMBIE U (IaBUH3aBUCUMBIE neruaporeHassl. Ponb ButamunoB PP u B B okucnurens-
HO-BOCCTAHOBHTENBHEIX peakiusx. Cxematumdeckoe crpoenne kodepmentor HAJIY, HAJD',
OAJl, DMH.

4. AneHwioBasi cCTeMa KJIeTKH, €€ yJyacTHe B dHeprerndeckoMm oOMmeHe. LleHTpanbHas poib
AT® B nporeccax, CBA3aHHBIX ¢ 3aTpaToi sHepruu. CriocoOsl cuHTe3a AT®: cyGcTpaTHOE, OKHC-
nuTenbHoe U porocuHTeTHYEeCKOE hochopunupoBanue. [loHsTre 0 Makpodprax.

5. OkucnurensHoe aekapookcunupoBanue [IBK. [lupyBaTmeruaporeHasHblii  KOMIUIEKC
(pepmeHnTHI, KOEPMEHTBHI, CXEMA).

6. [ukn TpukapoonoBeix KucioT (LITK) kak nmenTpanbhbiit (00mKi) METAOOTUYECKHUHA MyTh.
Jloxamuzamms ¢pepmenTo LITK, cxema nporecca, hepmeHThI, KOPEPMEHTHI.
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7. Jerunporenasubie peakuuu [{TK kak ucTouHuk Bogopoaa /uist CUCTEMbI TKAHEBOTO JbIXa-
Hus. JlekapOokcunupoBanue B nukie Kpebca kak mexanu3Mm oOpazoBaHust B kieTkax CO; — Ko-
HEYHOTO MPOyKTa Karaboyn3Ma COeIMHEHUH yriiepoa.

8. ®yukuuu LITK: unterparusHas, katabonuueckas, aHaboIM4ecKas, SJHepreTudeckas, BoJ10-
poasioHopHas. Perynsnus. AHaruiepoTHYeCKrue peaKiiui.

JIMTEPATYPA JUIA ITIOAT'OTOBKHA

Ocnognasn
1. Buonoeuueckas xumus / B. K. Kyxta [u np.]. M. : Bunom, Musck : Acap, 2008. C. 133-139, 177-182.
2. buonoeuueckas xumus / A. J1. TaranoBud [u ap.]. Musck : Beir. k., 2013. C. 90-102.
3. KoHcnekT JIekuii.
Jononnumensvnas
1. buoxumus qaenoBeka / P. Mappu [u mp.]. M. : Mup, 1993.
2. Cmpatiep, JI. buoxumus / JI. Ctpaiiep. M.: Mup, 1985. T. 2. C. 6-21, 49-68.

3AJTAHUSA 111 CAMOCTOSITEJABHOM PABOTHI

Jliia ycBO€HUsI MaTeprasa TeEMBbI cleayeT 0OpaTuTh BHUMaHUE HA TO, YTO:

1. ITK mpencrasisier co00i KOHEUHBIH OOMIMI MyTh Al OKUCJIEHUS MPOIYKTOB pacmajaa
O€JIKOB, KHPOB U YIIIEBOJIOB.

2. ITK ciy)XHT UCTOYHUKOM CTPOMTEIHHBIX OJOKOB JUISI IIPOLIECCOB OMOCHHTE3a (TeM, aMu-
HOKHCJIOTBI, TJIFOKO3a U T. 1I.).

3. BoNbUIMHCTBO TOTUIMBHBIX MOJIEKYJ BCTYHAIOT B IIUKJ B B aneTmi-KoA.

4. B xoze peakuil MUKIa ABAXIbI MPOUCXOAUT JEKAPOOKCHIMPOBAHNUE C 00pa30BaHHEM KO-
HeyHoro npoaykra — COas.

5. B pesynbrare yeThlpex NErHAPOTre€Ha3HbIX peaklUil BOCCTAHABIMBAIOTCS TPU MOJIEKYJIbI
HAJT" u omna monekyna ®AJ]. DTu BOCCTAHOBIEHHBIE NEPEHOCUNKH OKHCIAIOTCS 3aTEM B LEMH
NepeHoca 3JeKTPOHOB BHYTPEHHEN MeMOpaHbl MUTOXOHAPHU.

6. LITK ¢pyHKIMOHUPYET TONBKO B a9POOHBIX YCIOBUAX, IIOCKOJIBKY pereHeparus BOCCTaHOB-
JICHHBIX KOPEPMEHTOB MPOUCXOJIUT TOJIBKO MPH MEPEHOCE EKTPOHOB Ha Oy,

7. IlepeHOC JIEKTPOHOB Ha KHUCJIOPOJ COMpPSDKEH C OJHOBpEMEHHbIM oOpa3oBaHueM AT
(oxucnutenbHoe GocdopunupoBanne). CKOPOCTh IUKIIA 3aBUCUT, B TIEPBYIO OYepe/b, OT dHEpre-
TUYECKOTO 3apsAia KIETKH.

3aoanue 1. Y >KcriepuMEHTAIBHBIX XUBOTHBIX HCCIIEIOBAJU BJIUSHWE BUTAMHHOB Ha CKO-
pocts LITK. ITpu oTcyrcTBUM Kakoro Butamuza ckopocts peakuuil LITK ne Hapymanaces?

A. llmanokoOamaMuH. I'. Hukotnaamus.

b. Tnamus. J. PubognaBus.

B. [TanTOTEHOBAsA KUCNOTA.

3aoanue 2. B xone peakumii nukina KpeGca mpoucxoauT BocCTaHOBIEHHE KO(DEPMEHTOB
4yeThIpex AeruaporeHas. Ykaxute cyoctpatsl LITK, mpudyacTHble K MOSIBICHHIO aTOMOB BOJOpO/Ia
B COCTaBE COOTBETCTBYIOIINX KOHEPMEHTOB:

A. Iurpar. J1. AKoHHUTAT.
b. a-Kerormyrapar. E. N3omuTpar.
B. ®ymapar. XK. Cykuunar.
I'. Manar.

3aoanue 3. IlonGepute HepMEHTHI K COOTBETCTBYIOIIUM PEAKITHSIM:
1. Oxkcanoarerar + anetmin-KoA + HyO — murpar + KoA-SH.

2. Uzomutpar +HAL — o-KeTorayrapar + HAJTHH" + CO,,

3. Cykuunuin-KoA + I'’/1® +H3PO,4 < cykuunat + I'TO + KoA-SH.
4. dymapat + H,0 <> manar.

A. ®ymaparruaparasa. B. Cyxunnunn-KoA-cunrerasa.
b. [lutparcunTasa. I'. U3oumTparaeruaporeHasa.
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3aoanue 4. K xaxnomy GpepMeHTy oa0EpUTEe COOTBETCTBYIOMINN KOPEPMEHT:

1. CykuuHataeruaporesasa. A. ODMH.
2. HAI[H'H+-;[er1/1):[poreHa3a. b. ®A.
3. ManaraeruaporeHasa. B. HAI[+.
4. a-Kerormyraparneruaporenasusiii komruieke pepmenton. . TTID.

J1. KoA-SH.

E. JIunnoesas xuciora.

Hpa6uﬂbHOCWIb pemenuﬁ npoeeponie, conocmaesue ux ¢ omeenmamul.

ITPOBEPHTE BAIIIV 3HAHUS (CAMOKOHTPOJIB YCBOEHUS TEMBI)

3aoanue 1. B nykiie TMMOHHOM KUCIIOTHI IS paciieruieHus auetwi-KoA ucnonb3yroTcst Bo-
ceMb (DepPMEHTOB:

1) uuTparcunTasa; 2) akOHUTATTUApaTasa; 3) U30LUTpATIAETHAporeHasa; 4) o-Keroriayrapar-
JETUIPOTCHA3HBIN KOMILIEKC; 5) cykuuHmiI-KoA-cuHTeTas3a; 6) CyKIuHaTAeruaporenasa; 7) gpyma-
parruaparasa; §) MajaaTAeruaporeHasa.

1.1. Hanmummre XUMHYECKYIO PEaKIHIo (CXeMa), KaTAT3UPYEMYEO KKIBIM U3 3TUX (PePMECHTOB:

1.2. Kakoif kopepMeHT Wi KohepMEeHThl HEOOXOTUMBI I PabOThI TPETHETO, YETBEPTOTO,
IIECTOr0 U BOCBMOTO (hepMEHTOB?

1.3. st kaxxaoro u3 GepMEeHTOB YKaKUTE, K KAKOMY W3 MEPEUYHCICHHBIX HU)KE THIIOB TPH-
HAJJICKUT KaTaIM3UpyeMasi UM peaklus: KOHJEHCAIHs, eruapaTalus, THapaTamus, 1eKkapooKcu-
JUPOBaHUE, OKUCIUTEIHHO-BOCCTAHOBUTEbHAS peakius, pocPopuaupoBaHre Ha YpoBHE CyOcTpa-
Ta, H30MEepU3aIIHsL.

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

3aoanue 2. Y SKCIICPUMCHTAJILHOTO JKUBOTHOTO HA (I)OHC BHYTPUBCHHOT'O BBCACHUS I'TFOKO3bI
onpenenmmn cHkeHne aktuBHocTu pepmentoB [ITK. Kakue coenmHeHUs SBISIOTCS HEMOCPE-
CTBC€HBIMHU UX I/IHFI/IGI/ITOpaMI/I?

A.HAJI®HH". b. HAJT". B. HAJJHH". T". AT®. /. A1®.

3adanue 3. byaet nu MpOUCXOAUTh HAKOIUJICHHUE OKCAJI0aIleTara, €clid K dKCTPAKTy, COAep-
xamemy cyocrpatsl, Gepmentsl u kodepmentsl LITK, nobasute anermn-KoA? OO6wscuute Bam
OTBET.

128



3aoanue 4. B KTMHUKY TOCTaBUIIN MOCTPAJABIINX BO BpPEMs 3eMIICTPSICEHHSI, HAXOIUBIIUXCSI
06e3 mumm 10 nmueit. MccnemoBanmsi aktuBHOCTH (pepmentoB I[TK (mmrparcunTassl u anmbda-
KETOTJTyTapaTIeruIpOoreHasbl) B JICHKONUTAPHON (PpaKkiuu KPOBU MOKA3AIM PE3KOE CHUKCHHUE CKO-
poctu 3Toro npouecca. Kakue nocineactsus 3To UMeeT 715l opranuzma?

A. Ob6e3BOXHBaHUE.

b. Cumxenue ypoasi ATO.

B. CHmxeHue ypoBHSI TITFOKO3bI B KPOBH.

I'. O6pa3zoBanue OOIBIIOTO KOJIUYECTBA SHIOTEHHON BOJBI.

3aoanue 5. B obpazoBanuu anetmin-KoA u3 nmupyBarta ydacTByeT MYJIbTH(GEPMEHTHBIH KOM-
iekc. Beibepure kohepMeHThI, HEOOXOUMBIE I PA0OTHI TOTO KOMILJIEKCa:

A. ®MH, HS-KoA, TII®, HAJT". I'. ®AJI, HS-KoA, TIId, HAJ', JIK.

b. ®MH, HS-KoA, TII®, HAJT", JIK. I. DAJT, HS-KoA, TIId, HA .

B. ®MH, HS-KoA, TII®, HAI®".

OTBeTHI K pelleHUuI0 3aJaHuil

Jlna camonposepku ucxo0Ho20 ypoeHs 3HAHUIL:

1—b, A.21—A;22—1,23—/;24—b;2.5—B. 3.1 — neruaporenasa, |; 3.2 —
nexapOokcunasa, 1V; 3.3 — nerunparasa, V.

Jlna camocmosamenvhoil padomet.

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

JIABOPATOPHAS PABOTA (60 MmuHyT)

Pa6ora 1. Uzyuenue pynkuuonnpoanus LITK no yosim anerni-KoA.

Ilpunyun memooa. 1lepsoiii otan LITK — peaknus konaencauuu anetuin-KoA c okcanoarie-
TaTOM, KOTOpas OCYILIECTBISIETCS LUTpaTcUHTa30M. OOpa3oBaBIIascs JIMMOHHAs KHUCIOTa MOJBEP-
raercs MPEBPALIEHUIO0 B IHMKJIE TPUKApOOHOBBIX KHUCIOT, a ocBobomuBimiics KoA-SH wmoxHO
OTIpeNIeNTh, UCTIONB3Ys peakTuB DonuHa (MOsABIAETCA CHHEE OKpammBaHue). Eciu 61okupoBath
IITK manoHoBo# kucinoToi, To anetuia-KoA e ucnonszyercs 1 KoA-SH ne oOpasyercs. [lns pa-
OOTBI UCTIOJIb3yeM FOTOBBI TOMOTEHAT MIEUYCHH.

CxeMa oCTaHOBKHM OIBITA:

Coaep:xumoe npooMpoK Kour- OmnbIT (M)

pPoJab (M)

®docdarnsiii 6ydpep pH=7.4 2,0 2,0

P-p anetmii-KoA 0,5 0,5

P-p okcanoarierara 0,5 0,5

P-p Mai0HOBOM KHCIOTHI 1,0 —

DU3NOTOTHYECKHH P-P — 1,0

I'omoreHar nevyeHu 0,5 0,5

Wnkyb6anys 10 MEHYT IpH KOMHATHOW TEMIIEpaType

PeaxtuB ®oanna A 0,5 0,5

Peaktus ®omnna b 0,5 0,5

Pe3yabraT (OKpacka pacTBOpOB):

PaGora 2. U3ydyenue pynkuuonnpoanus LITK nmo o6paszoBanuro yriekucJoro rasa.

ITpunyun memooa. llpu oxucnennn anetun-KoA B LITK oOpa3syercst yriekucnslii ras, KOTo-
pBIi CBA3BIBACTCA TMAPOKCUIOM KalbLUs M ONpPEAENseTcs MpU JOOaBIEHUU CEPHOW KUCIIOTHI IO
BBIJICJICHUIO IIy3BIPBKOB Ia3a.
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CxeMa II0OCTaHOBKH OIIBITA:

Coaepxumoe nNpooupox KonTpoas OnsIT (M)
(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 MajI0HOBOM KHCJIOTBI 1,0 =
WuKyOalMoHHbIH PacTBOP — 1,0
P-p Ca(OH), 1,0 1,0
I"'omoreHar neyeHu 0,5 0,5
Nuky6anus 10 MUHYT IPY KOMHATHOW TeMITepaType
0,1H p-p CepHOI KHCIOTHI | 1,0 1,0

Pe3yabraT (BblaejIeHHE YIJIEKMCJIOT0 ra3a):

Pa6ora 3. U3yuenue pynkuuonnpoBanus LITK nmo od6pa3zoBaHuio BOCCTAHOBHTEIbHBIX

3KBHUBAJICHTOB.

Ipunyun memooa. llpu oxucnenuun anetmn-KoA B I[TK oGpasyercs 8 atomoB Bojopoaa,
KO-TOPBIC OTIIEIUIIOTCS OT CyOCcTpara MpH y4acTHH COOTBETCTBYIONIMX JCTHAPOreHas. B kauecTse
aKIenTopa BOJIOPOIa UCTIOIb3yeTes 2,6-nuxnoppeHonuaaopenon (2,6-AXDPN). Ecnu nukn GyHK-

IUOHUPYET, TO 2,6-IXDPU BoccTanaBIUBaeTCs U 00ECLIBEUNBACTCSI.

Cxema IOCTaHOBKH OIIBITA:

Conep:xumoe npooupoK Kountpoan OnbIT
(M) (M)

®docharusbiii 6ydep pH=7,4 2,0 2,0
P-p ametmn-KoA — 0,5
P-p IIYK — 0,5
JluctuiimpoBaHHas BoJia 1,0 -

I'omorenar neyeHu 1,0 1,0
0,001H p-p AXDU 1,0 1,0

Nukybanus 15-20 MuHYT IpU KOMHATHOM TeMIlepatype

PesyabTaT (OKpacka pacTBopoB):

BeiBOI:

IHoanuces npenogaBares:
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3AHSATHE 8
BUOJIOI'MYECKOE OKUCJIEHUE. OKUCIUTEJIBHOE ®OCPOPUIINPOBAHMUE.
IIYTHU YTUJIN3ALOUU KUCJIIOPOJA KJIETKAMU

AKTYaJIbHOCTH TeMbl. 3HaHUE TPOLIECCa OKUCICHUS BOJOPOJAa B MUTOXOHJIPHSIX C 00pa3o-
BaHHMEM SH/IOTCHHOM BOJIbI, KOTOPBIH MPOTEKAET C BHIJCICHUEM 3HAYUTEIHLHOTO KOJIMYECTBA dHEP-
T'HH, 3a11acaeMoil B Makpodpruueckux cBs3six ATD, HeoOXOaMMO il MOHUMaHKsI OCHOBHOTO ITYTH
YTUIIN3AIMK KUCIIOPO/ia B KJIETKE B HOPME U MATOJIOTHH. [ MImosHepreTHueckue COCTOSHMS, BO3HU-
KaloIFe B Pe3yJIbTaTe HApPYIICHUs: pabOThI AbIXaTeNbHON LENH, HAPYIICHUS CONMPSDKEHUS JAbIXaHHs
1 GochopuIMpOBaHHs, HEJOCTATOYHOTO IOCTYIJICHUS! CYOCTPaTOB OKHCIICHHS, JEXaT B OCHOBE
Pa3BUTHSI MHOTHUX TAaTOJIOTUYECKUX COCTOSIHUU. JleueHue mocienqHux TpedyeT YeTKOro MpeacTaB-
JeHUs1 00 OKHCIUTENFHOM (OCHOPUIMPOBAHHH, O CIIOCO0AX €ro Peryssuy, YSHEPreTHIeCKOH 1eH-
HOCTH CYOCTpaTOB, MOCTABISIONIMX aTOMBI BOAOPOJAA B JIbIXaTEIbHYIO IeMb. HekoTophlie M3 HHUX
(cybcrpatsl nukia Kpebca — nuTpar, CyKIMHAT) UCIOIB3YIOTCA JUIsl KOPPEKLIMU METab0JINYEeCKUX
HapymeHnid. OKCUTeHa3HbIH MyTh YTHJIM3AllUH KUCIIOPOJIa UMEET BaXHOE 3HAYCHHE B IMPOIECCAX
00€3BpeKUBAHMSI B OPIraHU3ME KCEHOOMOTHKOB U TOKCUYHBIX META0OINTOB.

Leab 3aHATHA: TONXYYUTH MPEICTABICHHE O MYTSIX YTHWIM3ALUU KHUCIOPOJAa KIETKaMH;
O JIOKaJT3allii, CTPOCHUH M (DYHKIIMOHUPOBAHUHM KOMITOHEHTOB JBIXaTEILHON LMK U IIeTH MHUK-
POCOMHOTO OKHCJIEHHUs, 00 OKHCIUTEIHHOM (ocHOpUINpPOBAHNH; YCBOUTD, YTO COMPSDKEHHE JIbIX a-
HUS U pochopuIupoBaHUs CIIY>KUT OCHOBOH HOPMaJIbHOTO 3HEproodecneueHus KIeTKU; HaydUThCs
MPUMEHSTH 9TH 3HAHUS TPH MOCIIEAYIOIIEM U3yYeHHH KIETOYHOTO MeTaboImu3Ma.

TpeGoBanus K MCXOAHOMY YPOBHIO 3HAHHWM. /11 MONHOrO yCBOGHHS TeMBI HEOOXOIUMO
MIOBTOPUTH:

" W3 00wel Xumuu.

— TIOHATUSL «OKHUCIIEHUE» («OKHUCIIUTENbY), «BOCCTAHOBIEHUE» («BOCCTAHOBUTEIDY), «OKHC-
JIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIHUN», «PEAOKC-MIOTEHIMA», «MaKpodpruyeckas CBSI3bY,
«MaKpO3PTH»;

" OUOOPeAHUYECKOU XUMUU

— crpoeane AT®, ee posb KaKk yHHBEPCATBHOTO MaKpodpra; 0apOMTYpOBYIO KHCIOTY H €€
MIPOU3BOJIHBIE;

" Yumono2uu:

— CTPOEHHME MUTOXOH/IPHAIBHONH MEMOpPaHBI;

= Ouoxumuu:

— KJIaCC OKCHJOpENyKTa3bl, MUPUIMH- M (IIaBUH3aBUCUMBIE JETHAPOreHa3bl, CTPOEHUE
u ¢ynxrmonuposaaue HAJT', ®MH, ®AJI; BogopomioHopHas dyHkiums rukia Kpedea; cyberpa-
o1 L[TK, nocrapmstomue BOJOPOJ B IbIXaTEIbHYIO 1IETb.

3ATAHUS JJIsI CAMOITPOBEPKH UCXOJHOI'O YPOBHS 3HAHUI

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

b. YHuBepcanbHbIN Makpodpr B KJIETKaX.

B. NUmeet nBe ryanunanHdocdaTHbie CBSI3U.

I'. Imeet nBe pochoaHruapuaHblie CBA3H.

J. SABnsiercsa hopmoit 3amacaHusi, XpaHEHUs U TIepejaun SHEPTUH B KJIeTKaXx.

3aoanue 2. Kaxue u3 Hiwke nepeuncienHsix cyocrparoB LITK He sBrsitoTcss ;oHOpamMu BOgo-
pozaa JJisl AbIXaTeIbHOU 1enu?
A. Cykuunart. b. Hutpar. B. M3onurpar. I'. @ymapar. [I. Oxcanoanerar. E. Cykunaun-KoA.

3aoanue 3. Harumure hopmyny ATD, 0603HaUMB MaKpOIPTUIECKUE CBS3H.
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3aoanue 4. B nuxne Kpebca npoTekaroT 4eTbipe AeTUAPOTeHA3HBIC PEaKIIHU:
A. M3ouurtpar — a-KeToriryrapar.

b. a-Kerornyrapatr — cykunnuin-KoA.

B. Cykuunar — ¢gymapar.

I'. Manat — okcajoarerar.

4.1. YKaXHUTE COOTBETCTBYIOIIUHN KaXKI0W peakiiuu (epMEHT.
4.2. YKaxuTe COOTBETCTBYIOUIMIA KaX/10H JeruaporeHase KohepMeHT.

4.3. OTHecuTe KaXAYI0 NEruJiporeHasy K paspsay NUPUAMHOBBIX JMOO (hIaBHHOBBIX JIE€TH-
poreHas.

Hpa6uﬂbHOCWIb pemenuﬁ npoeeponie, conocmaesue ux ¢ omeenamu.

Bonpocsl 1151 00cy:k1eHus:

1. TkaneBoe AbIXaHHE — MPOIECC OKMUCICHUS BOAOPOJA CyOCTPAaTOB B JBIXATEIBHOM TN
¢ o0pa3oBaHHEM SHJOTEHHOM BOJBI B KieTkaX. OTinuuns 00pa30BaHUs BOJBI B IIPOLIECCE TKAHEBOTO
JBIXaHUS OT TAKOTO Ke TpoIiecca in Vitro.

2. CtpoeHHne KOMIIOHEHTOB JIbIXaTeIbHON LIEMH, KOMIUIEKCh (hepMEeHTOB, KOpepMeHTHI, Me-
XaHU3M (YHKIIHOHUPOBAHUSI.

3. CxeMa [bpIXaTeNbHON LEMU, MYHKTH (OCPOPUIMPOBAHUS, MEXaHU3M (HOPMHUPOBAHUS
AJIEKTPOXUMUYECKOTO TIOTSHIIAAA.

4, MexaHM3MBbl MUTOXOHpHanbHOro cunTe3a AT®. H'-AT®d-cuntaza. ConpsbkeHue mporec-
coB Ibixanus U hocopuupoBanus. XemMruocMoTuaeckas teopust Murdemnia. Koaddunment docdo-
punupoBanus (P/O) 1t pa3nuuHbIX CyOCTPaTOB, MOCTABISIIOIINX BOAOPO/ B ABIXaTEIBHYIO LIEMb.

5. Perynsuus paGoTs! apixaTenbHo# renu 1 H'-ATd-cuntassr.

6. [IpyunHBl pa3BUTHS TUIIOIHEPTETUUYECKUX COCTOSHUM. Pa3o0iieHne OKHCIUTENTbHOTO
dbochopmupoBanus (MexaHu3M, pazoOmuTenan). MHruOUTOpsl mepeHoca 3JIEKTPOHOB U OKHUCIIH-
TEJBHOTO (pochopHIUpOBaHHUS.

7. MuKpocoMallbHOE OKHCIICHHE, POJTb €T0 B KIIETKE.

JIMTEPATYPA JUIA ITIOAT'OTOBKH

OcHnosnasn
1. Buonoeuuecxas xumus / B. K. Kyxra [u ap.]. M. : bunom, Musck : Acap, 2008. C. 134-154.
2. Buonoeuueckas xumus / A. J1. Taranosud [u ap.]. Munck : Beim. mik., 2013. C. 76-89.
3. KoHcnekT Jiekmuii.
JHononnumenvnasn
1. buoxumus yenoseka / P. Mappu [u np.]. M.: Mup, 1993. T. 1. C. 111-1309.

3AJAHUSA JJISI CAMOCTOSITEJIBHOM PABOTHI

Jl71st ycBO€HUS TeMBl HEOOXOAUMO YSICHUTD, YTO:

1. OxucneHre BOJOPOAAa B IEMM TKAHEBOTO JbIXaHHUS SBISIETCS OCHOBHBIM HCTOYHHKOM
sHepruH Jyis peakimu cuare3a ATO.

2. Tlpomecc oOpa3oBaHMs BOJABl B OpPraHW3ME W BHE €ro COBEPIIAETCS C BBIIACICHHEM
210-230 x/I>x/MOJIb SHEPTHUH.

3. B opranusme cunte3 HoO nporcxoauT npu y4acTuu JbIXaTeIbHOM LIeTH.

4. Yacte sHepruu dToro nporiecca (~ 40 %) ucnonb3yeTcs s peakuun cuaTe3a ATO.

5. Peakmust OKHCIICHHST BOAOPO/Ia CYOCTPAaTOB B JBIXaTEILHOM IIETIM B OPTaHU3ME COMPsDKEHA
C MPOIIeCCOM OKUCTHUTENBbHOTO (pochopunupoBanus (cuHte3 ATD uz AJI® u H3PO,).
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6. Koapdpuuument dpochopunuposanus (P/O) — 310 unciao moneir nornomenHoro @, koro-
peie monumi Ha obpazoBanne AT®, B pacuere Ha OIUH aTOM KHCJIOPO/A, UCIIOIB30BAaHHBIN B MPO-
1L[ECCE TKAaHEBOTO JIbIXaHUSI.

7. OKcHUreHa3HbIH MyTh YTHJIM3ALUK KUCIOPOJAa OCYLIECTBISIETCS B MeMOpaHax 3HAOIUIA3-
MaTHYECKOT'O PETHUKYJIyMa M CIIOCOOCTBYET BKJIIOUEHHUIO KUCIOpona B cyOcTpat. Takum criocobom
MIPOUCXOUT 00E€3BPEIKUBAHNE MHOTUX TOKCUYHBIX BEIIECTB (MUKPOCOMAIbHOE OKHUCIIEHUE).

3aoanue 1. Haummre cxemy IbIXaTENBHOUN IeH TSl CyOCTPAaTOB MUPUANH3ABUCUMBIX JIe-
rUApOreHas (Manar, 0-KeToriryTapar, U30uuTpar). YKaxute kodddunmuent GochopuamnpoBanms.

3adanue 2. HanummTe cXxeMmy NBIXaTeIbHOW LEMH JJIs CyOCTPaToOB, NETHAPUPYEMBIX C yda-
crueM @AJl. Ykaxure kodpduuuent gpochopunupoBanus. Ckonapko ATD Oyaer cMHTE3MPOBAHO
MIPU OKUCJICHUH 5 MOJIb CyKIIMHATA?

3aoanue 3. Kakoe (kakue) U3 IpHUBEIECHHBIX YyTBepxkIeHui BepHo? [locrnemoBarenbHOCTH
PaCIOJIOKEHHUSI KOMIIOHEHTOB JIbIXaTEIbHOM 1IETH ONPEeACIISIeTCS:

A. XUMHUYECKOU CTPYKTYpPOI EPEHOCUUKA 3JIEKTPOHOB.

b. BenmuunHO# penokc-moTeHIaa (Eol ).

B. BennunHON MPOTOHHOTO 3JIEKTPOXUMHUYECKOTO MOTEHIMaIa (ApH+).

I'. SIBnseTcsa npoU3BOIBHOM.

3aoanue 4. llopbGepure K KaxIOMy KOMIUIEKCY AbIXaTEIbHOW IIENIHM COOTBETCTBYIOLIMH
HEeOEeIKOBBII KOMIIOHEHT:

1. HAJIHH": yOuxXuHOH OKCHIOpPENIyKTa3a. A. AL
2. YOUXHMHOJI: IIUTOXPOM C OKCHIOPEIYKTa3a. b. I'em.
3. CyKiuHaTAeruIporeHasa. B. ®MH.
4. IlutoxpoMoKcHasa. I'. HAZT.
J1. Tem, Cu*".

3aoanue 5. TlonGepure k HTUM k€ (HepMEHTATUBHBIM KOMIUIEKCaM (CM. 3a1anue 4) COOTBET-
CTBYIOIIME UHTUOUTOPHI:

A. llnanuer. . Amutan (6apOuTypoBasi KUCTIOTA).
b. CO. E. PoreHoH.

B. H,S. K. AHTRMHITIH A.

I'. A3upg Harpus. 3. Manonar.

HpCIGMJleOCWlb pemeuuﬁ npoeeponie, conocmaesue ux ¢ omeemamul.

TTPOBEPHTE BAIIIY 3HAHUSI (CAMOKOHTPOJIb YCBOEHHMSI TEMbI)

3aoanue 1. Kakoe (kakue) W3 MPUBEACHHBIX YTBEP)KICHUU, COTJIACHO XEMHOCMOTHYECKON
Teopun Murtuenia, HeBEpHO?

A.B mponecce (GyHKIMOHMPOBAHMSA BIXAaTETbHOW ILEMH TpoMcxoauT mepeHoc H' uepes
BHYTPEHHIOIO MEMOpPaHy B MaTPUKC MUTOXOHIPHIA.

b. Dueprus, Beienstomasics npu tpancnopre 31ekTpoHoB I, 111, IV koMruiekcamu 1pIxaresbHON
LIENH, UCTIONB3YETCs Ha NepeKayrBaHie POTOHOB U3 MaTpUKca B MEKMEMOPaHHOE MPOCTPAHCTBO.

B. B nporiecce TKaHEBOTO JbIXaHUSI Ha BHYTPEHHEH MeMOpaHe MUTOXOHJpUN (hopMupyercs
MPOTOHHBIN ANEKTPOXUMUYECKUIN MTOTEHIIHA.
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I'. DHeprust 3ME€KTPOXMMHUYECKOIO IOTEHIMAla HAa BHYTPEHHEH MHUTOXOHAPUAIBHON MEM-
OpaHe UCIIOIB3YETCS A paboThl V KOMITJIEKCA.

J1. O6paTHbIi TOK MPOTOHOB U3 MEKMEMOPAHHOTO MPOCTPAHCTBA B MATPHUKC IO MPOTOHHBIM
kanaiam H'-AT®-cunrassl conpoBoxaaetcsi cuute3oM ATO.

3aoanue 2. Kaxue u3 ciefyronux yreepskaenuii xapakrepusyior H -ATd-cunTasy?

A.V (dhepMeHTHBIN KOMIUIEKC Ha BHYTPEHHEH MEMOpaHe MUTOXOHIPHUH.

b. UHrubupyercst oJIMrOMUIITHOM.

B. Nmeet npoTOHHBIE KaHAJIBI.

I'. Moxer nposiBisate AT®-a3Hyt0 akTUBHOCTb.

J. Ilepexoaut B paboyee COCTOSHUE MO/ BIMSHUEM JIBUXKYIIHUXCS Yepe3 Hee IPOTOHOB.

E. Uarubupyercst aTpakTHIO3UI0M.

3aoanue 3. Ilponiecc TKAHEBOTO IbIXaHUSI CTUMYJIUPYETCS MPHU J00aBICHUH K CYCIIEH3UU MU-
TOXOHAPHIA:
A. AT®. b. AJI®. B. KCN. I'. bapburyparos. [l. 2,4-/Ilunutpodenona.

3aoanue 4. IlppurHaMy TUIIO’HEPIETUYECKUX COCTOSIHUN (HapylieHue cunre3a AT®) B Mu-
TOXOHJPUSAX MOTYT OBbITh:

A. Henocratok cyOCTpaToB TKaHEBOT'O JIBIXAHHUS.

b. Henocratok kucnoposa.

B. U3651ToK BuTamMuuoB PP u B,.

I'. lo6aBneHne K N30JUPOBAHHBIM JIBIIIAIIMM MUTOXOHAPHUSIM OJIMTOMUIIMHA.

M. Huzkas konuentpanus Al B MaTpuKce MUTOXOHAPHH.

E. Pazobuienue ¢ yyactueMm 2, 4-quHUTpOdEHoIa.

3adanue 5. B xIMHUKY TIOCTYIWIIA MAlMEHTKa C OTPAaBJIEHUEM CHOTBOPHBIMM IpenapaTaMyu —
IIPOU3BOIHBIMU 0apOUTYpOBOM KuCIOThl. Kakue coenHeHust HyKHO BBECTH OOJIBHOM AJIs BOCCTa-
HOBJICHUS TKaHEBOT'O JbIXaHUsI Ha IEPUOJ BHIBEJICHUSI CHOTBOPHOTO Mpenapara U3 opranusma?

A. M3ouutpar. b. Auun-KoA. B. Manar. I'. CyknuHar.

3aoanue 6. Ctynentsl B 1abopatopHOi padoTe in VItro uccieaoBaiy AeHCTBHE MajoHATa Ha
psa pepmenToB nukia Kpebea. HakorieHne kakoro Metabonuta oH| 0OHAPYKUITH?
A. Manar. b. M3omutpar. B. Cyknunar. I'. Cykiuaui-KoA. 1. a-Kerormyrapar.

3aoanue 7. Cxonbko Moib AT® MoxkeT CUHTe3upoBaThCs NMPHU OKUCIeHUU | Monb cyOcTpaTta
B YKa3aHHBIX Ipoueccax?

1. Auetuin-KoA — CO;, + HyO. A. 4 mounb.

2. Cykmunar — VK. b. 10 mob.

3. a-Kerormyrapar — [I[YK. B. 7.5 moisb.
I'. 6 Mmonb.

4. M3ouuTpar — CyKIHMHAT.
5. Cykuunar — CO,, Hy0. . 24 mons.

OTBeThI K pelIeHnI0 3aJaHN I

Jlna camonpoeepku ucxoo0Hozo ypoeHs 3HAHUIL.

1—B.2—B5b, T, /1, E.

4.1. A —momutpar [AI'; b — a-xkerormyrapar [AI'; B — cykmunar JAI'; I' — manat T

42. A -HAJI'; b —HAJI", ®AJ], TII®, KoA, nmunoesast kuciora; B — ®AJ[; T — HAJT'.

4.3. A, b, I' — mupuaunaossie JII'; B — dmaBunoas JI'.

Jlna camocmoamenwvhou pabomut.

1—"l6=25.2—"lp=1,5, cuaresupyercst 7,5 AT®.3 —B.4 (1 -B; 2 - B; 3 — A; 4 — ]I).
5(1-1,E;2-X;3-3;4—A,B,B,I).

JIABOPATOPHAS PABOTA (60 MUHYT)
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Padora 1. U3yuyenne peakuuii OKHCJINTEIBLHOT0 (oc(HOPHINPOBAHUS.

Ilpunyun memooa. Ilpyn OKUCIICHUH Pa3TUYHBIX CYOCTPAaTOB B JIBIXATEIIBHOM IIEMU BBICBO-
00KJ1aeTcsl IHEPIHs, YacTh KOTOPOU MCHOIB3YETCs Ha PEaKIUI0 OKHCIUTEIHHOTO (ochopuarpoa-
Husi. CTeneHp MocyeIHEero (IHEpreTHYecKast IEHHOCTh CyOCTPAaToOB) ONPEIEIISETCS 110 yObIIH HEOP-
raanueckoro gocdara (koapdumuent P/O = 1,5-2,5). Ucnonb3ys pasnuuHbie cyOCcTpathl (s101049-
Has, SHTapHas, aCKOPOWHOBAas KUCJIOTHI), OlleHHBaeM 3 (HEKTUBHOCTh OKHCIUTEIBHOTO (hochopu-
mupoBanus. Coxpepikanue GochopHON KHCIOTHI ONpPEIENsieM B PEaKIHU ¢ MOJIMOJATOM aMMOHUS
U peNyHUPYIONIMM PACTBOPOM aCKOPOMHOBOWM KUCIIOTHI IO HHTEHCHUBHOCTH OKPAcKH 00pa3yromieii-
Csl MOJTMOIEHOBOM CHHU.

Cxema OCTaHOBKH OIIBITA!

OnbITHBIE IPO-
Conep:xumMoe mMpoonpoK Kontpoasuas Obl, MJI
npooa, mJ 1 5 3
WNukybannoHHas cMech 1,0 1,0 1,0 1,0
DU3HONOrHYeCKUi pacTBOp 0,5 . .
PacTBop 501109HO KHCTOTHI - ( -
5
PacTBop sTHTapHOI KHCIOTHI - . (
5
PactBop ackopOMHOBOIW KHCIOTHI + ITUTO- = . 8
XpOM C 9
CycrieH3usi MUTOXOHIPHN 0,5 ( (
5 5 5
WNukybanus 10 MuH Tpu KOMHATHOHM TeMITepaType, 3aTeM J00aBUTh:
PactBop  TPHXJIIOpYKCYCHOW  KHCIIOTHI 1,0 1 i
(TXY) 0 0 0
PacTBop MonnbaaTa aMMOHUS 0,5 ( (
5 5 5
Penynupyrommii pactBop ®@ucke u Cybap- 0,5 ( (
poy 9 D D
CopepxuMoe BceX IpOOUPOK pa30aBUTh BOOH B 8 pa3

Wuky6anust 10 MUHYT.

Pe3yabrar:

1. IHTEeHCUBHOCTB OKpacKH 1o 4-0abHOM mIKane:
2. Koa¢ppunuent P/O:

PaGora 2. U3yuenune Biausuus 2,4-nuaurpogenona (2,4-AHP) na okucaureabHoe Poc-
¢opunupoBanue.

Ilpunyun memooa. 2,4-]JJH® — pazoOmmrens GpochopuaupoBaHus, COMPSHKEHHOTO ¢ OKHC-
neHueM. O6 3(pPeKTUBHOCTH OKUCIUTETHHOTO (pochOopUIpoBaHUS CYAST MO YOBUIM B MHKYyOAaIu-
OHHOM cpeJie HeopraHu4eckoro (ocdara, KOTOPHINA oNpeeNnsercs, Kak onucaHo B padore Ne 1.

Conep:xumoe npoorpoK Konr- OnbIT
poab (M) (M)
PacTBop 510J1049HOI KHCIIOTHI 0,5 0,5
PactBop 2,4-IHD — 0,5
PU3N0JOrNYECKUH PacTBOP 0,5 —
CycneH3usi MUTOXOHIPUH 0,5 0,5
WukyO6anuus 10 MUH mpu KOMHATHOH Temmeparype
PactBop TXV 1,0 1,0
PactBop MonnbmaTa aMMOHHMS 0,5 0,5
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| Penyuupyronmii pactsop | 1,0 | 1,0 |

Pe3yabTar (MHTEHCHBHOCTH OKPACKH):

Padora 3. OTKpbITHE aJIbACTHAAeTHIPOreHa3bl B MOJIOKeE.

®epMeHT BbIpabaThIBa€TCSI MUKPOOPTaHU3MAMU, MOMAJAI0IIUMU B MOJIOKO u3BHE. [lo xumu-
YeCKOH MPHUPOJE OH OTHOCUTCS K (PIIaBONPOTEMHAM, CIIOCOOHBIM OKHUCIATH allbJETHAbI, B Y4ACTHOC-
Td, popmanpaerun. [Ipu gobaBieHUH K HEKUISTYEHOMY MOJOKY (opManblieruia U METHICHOBOM
CHHHU aNbJETUAJICITUPOTeHa3a OKUCISIET (GOPMATBACTHI B MypPaBbHHYIO KUCIIOTY, a 0CBOOOXKIat0-
1IMecs MPU STOM MPOTOHBI U AJIEKTPOHBI MEPEHOCITCS HA METUJICHOBYIO CUHb, BOCCTAHABIIMBAS €€
B OECIIBETHOE COCIMHEHHE.

Xo0 pavompl. B 1-10 mpoOUpPKyY BHOCAT 15 Karenb KUIMTYEHOT0 MOJIOKa, BO 2-10 — 15 karens
HEeKunsueHoro. B xaxyro npooupky BHocsT o Karwie 0,4 % pactBopa hopmanbaeruaa u mo Karie
0,01 % pactBOpa MeTHIIEHOBOW CUHH. [IpOOUpPKH BCTPSXMBAIOT U 3aKPBHIBAIOT MPOOKAMU, YTOOBI
CO3/1aTh OTHOCUTENILHO aHaYPOOHbBIE YCIOBHUSIL.

[TpoGupku momemaroT B TepMocTtar npu 37 °C 1 oTMeuaroT yepe3 5 MUH MOCTEeNeHHoe obec-
LBEYMBAHUE METUJICHOBOW CHHHU.

Pe3syabrar:

PaGora 4. O0HapykeHHe KaTaaa3bl KPOBH.

B mporiecce TkaHEBOTO JBIXaHUS 00pa3yeTcsl HE TOJBKO BOJIA, HO U TOKCUYHAS JIJIS KIETOK
MepeKuch Bojiopoia. PaznokeHue nepekucu BoIOpoaa KaTaIu3upyeTcsi reMcoepKaimum GpepMeH-
TOM — KaTaJla3ou: KaTanasa

2 H,0, —— O, + 2H50.

Xo0 pabomwi. B ipobupky BHOcaT 10-15 kanens 3 % H2O, u 1 xammo kpoBu. OTmMeqaroT
BbIJICJIEHUE MTY3BIPHKOB KHCIOPOJIA.
Pe3yabrar:

Padora 5. OTKpbITHE EPOKCUAA3DI.

Kak u karamaza, mepokcumgaza — remcojaepxamuii gpepment. Ilepokcnaaza karanuszupyer
OKHCJIEHHE HEKOTOPBIX BelleCcTB ((heHOJIbI, apOMATUYECKNE aMUHBI) B IPUCYTCTBUHU MEPEKUCH BO-
nopona. B opranumsme MIEKOMUTAOMIMX MEPOKCUAA3HOW aKTUBHOCTHIO OO0IaNal0T TeMOTTIOOWH,
MHOTJIOONH U HUTOXPOMBIL. OO0 aKTUBHOCTH MNEPOKCHUAA3bI MOKXHO CYyAUTH 11O U3SMCHCHUIO OKpPACKHU
IBasKOBOM CMOJIbI B PUCYTCTBUHU MTEPEKUCH BOJIOPOJIA.

X00 pabomel. B nBe npoOupKy HATUBAIOT 1O 5 Kamneiab 1 % pacTBopa rBaskOBOW CMOJIBI U TIO
5 xanenb 3 % pactBopa Hp0O,. B mepByro nmpoOupky no06aBisioT 1 Kamito KpoBH, BO BTOPYIO —
1 xarumro HyO. HabmrogaroT 3a n3MeHEHHEM OKPaCKH.

Pe3yabrar:

BriBoOa:
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IMoanuch, mpenogaBarteJisi:
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OBMEH YIJIEBOJIOB

3AHSATHE 9
IHEPEBAPUBAHUE YI'JIEBOJAOB. IVTIMKOI'EHE3 U I''IUKOI'EHOJIN3.
I'VIMKOJIN3 U CIIMPTOBOE BPOXXEHUE

AKTYaJIbHOCTh TeMbl. B mpakTuke Bpauya BCTpedaroTcs 3a00seBaHusl, COMPOBOXK/IAIOIIUECS
HapyIICHHEM IEPEeBAPUBAHUSA W BCACBHIBAHHS YIJICBOJOB MHUIIH. JIMarHOCTHKA 3THUX COCTOSHUN
Y MIPaBUWJIbHBIN MOJXO0] K JICUEHUIO OCHOBAHbI HA 3HAHUAX, IIOJYYEHHBIX Ha 3TOM 3aHaTuu. CocTos-
HUE TUTIOKCUU YacTO BCTpeUyaeTcs MpH 3a00JIeBaHUSAX BHYTPEHHUX opraHoB. [lepecTpoiiku BHYTpH-
KJIETOYHOTO OOMEHa MpU TAaKUX COCTOSHHSX 3aTparuBaroT M Mpoliecc MMKoau3a. Pa3Hble opranbl
00JIaZlaf0T HEOJAWHAKOBOH CHOCOOHOCTBIO aaNnTUPOBATHCS K THIIOKCHH, YTO U JIEKUT B OCHOBE
HAIMpPaBJIEHHOTO BpaueOHOTO BMEMIATENHCTBA. 3HAKOMCTBO C MPOLIECCOM TIIIMKOJM3a JaeT Mpe-
CTaBJICHHE O BO3MOYKHOCTSIX SHEPTETUUECKOT0 00ecrieueH sl KIIETOK B aHA9POOHBIX YCIOBHUSX.

Henap 3aHATHSA: 3aKPENUTh 3HAHHS MO CTPYKTYpPE YIJIEBOAOB YKUBOTHBIX TKaHEW U pacTH-
TEJBHBIX YTJIEBOJIOB MHIIHU; CHOPMHUPOBATH MpEACTaBICHNE 00 0COOCHHOCTSX TEepeBapUBAHUS YT-
JIEBOJIOB, TPAHCIIOPTA TIIIOKO3bI B KJIETKU, O MOJIEKYJISIPHBIX MEXaHU3Max JIEMNOHUPOBAHUS U MOOU-
TU3alMH TIUKOTeHa, (DU3MOIIOTUYECKOM 3HAYEHUH U PETYISIUHM ATHX MPOIECCOB; YCBOUTH aHAd-
pPOOHBIE MPOLIECCHl OKUCICHUSI TITFOKO3bI U UX 3HAUCHUE.

TpeOoBanusi K MCXOAHOMY YPOBHIO 3HaHMii. /I TIOJHOTO YCBOEHUS TEMBI HEOOXOIUMO
MTOBTOPUTD:

" U3 OUOOP2AHUYECKOU XUMUU

— obuee npeacTaBieHue o0 yrieBoaax;

— XHUMHYECKOE CTPOCHHUE U CBOMCTBAa MOHOCAXapHI0B (IJIFOKO3a, ralaKkTo3a, (GpyKTo3a);

— CTPOEHHE OJIUTOcaxapuoB (MalbTO3a, JIAKTO34a, Caxapo3a);

— CTPOEHHE TOMOITOIUCAXapUA0B (Kpaxmall, TIINKOTeH, TEKCTPaHbl, IIeJUTI0II032);

— TUAPONH3 MOJTUCAXAPUIOB in Vitro;

»  OuoxuMuu:

— kinaccudukaiys GepMeHTOB, MEXaHU3M JICUCTBUS, PETYIISAIUS aKTUBHOCTH;

— nyTtH oOpazoBanusg AT® B KiIeTKax.

3AJJAHUSA JJIS1 CAMOITPOBEPKH UCXO/JHOI'O YPOBHSI 3HAHUI

3aoanue 1. Ykaxure, Kakue MOHOCaXapHU bl BXOIST B COCTAB CIICIYIONIUX COCTUHEHUN:

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

2. I'moko3a + gpykTosa. b. Manbro3a.
3. Tamakrtosa + rioko3a. B. Caxaposza.
4. ®pykTo3at rroko3a+ rajiakrosa. I'. Padpunoza.

3aoanue 2. Kaxkue U3 nepeyrcIeHHbIX HIKE YIIIEBOIOB MMEIOT CBOOOIHBIN MOJTyalleTaabHbIN
THAPOKCHII U OYIyT 00J1a/1aTh BOCCTaHABIUBAIOIIIUMU CBOMCTBAMHU?
A. Caxapo3sa. b. MansTo3a. B. Kpaxmaun. I'. JIakro3a.

IlpasunbrHocme pewenuii npogepbme, CONOCMABUS UX C OMBEMAMU.
Bomnpocsl 1u1s 00cy:K1eHus:
1. TlepeBapuBanue yrieBoA0B, MPOAYKTHL. HapyiieHus nepeBapuBaHus U UX MOJIEKYISIPHBIC

MEXAaHU3MBbI, CUMIITOMBI, ITIOAXOABI K JTUAarHOCTHUKE U JICUCHUIO. Posp k1eT4aTKM M EKTUHOB B NH-
TaHUH YCIOBCKA.
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2. BcacbiBaHMe NPOJYKTOB IEpeBapUBaHMs yIJIEBOJOB. MOJEKYIsIpHbIE MEXaHU3MBI, Hapy-
menust. Cyap0a BcocaBIIMXCS MOHOCAXapuA0B. TpaHCHIOPT IIIIOKO3bI B KIETKH.

3. Cunre3 riukoreHa, HazHaueHue. [locmenoBaTenbHOCTh peakilnii, SHepros3a-
TpaThl ¥ PErysiiys. ATIMKOTEHO3.

4. Pacnan (pocdoponus, ruaponns) riMkoreHa B nedeHu u moimmnax. [locie-
JOBAaTEIbHOCTDh peakiuil, perynsuus. [ TMKoreHo3sl.

o. ['mukonu3, Owonormdeckass poiib. CyOKIeToYHas JIOKAIW3aIus, STarbl
(HEOKHUCTTUTENbHBIN, TTTUKOJIUTUYECKON OKCUAOPEIYKIMH), peakiuu, HEepMEHThI, YHEP-
TeTUYEeCKUN BBIXOJ U MexaHu3M oOpazoBanus AT®. Perymsiuus rimkoinza, KIHOUYEBbIe
(hepMeHTHI.

6. CruproBoe Opoxxenue. Peaknuu, oOmue ¢ raukonu3oM. Pasnmmuue rimko-
JIU3a U CIIUPTOBOTO OPOKEHUS, PETYISALHUS.

JIMTEPATYPA JUISA IIOATOTOBKH

1. Buonoeuueckas xumust / B. K. Kyxta [u ap.]. M. : bunom, Musck : Acap, 2008. C. 155-172.
2. buonoeuueckas xumus / A. J1. TaranoBud [u ap.]. Musck : Bei. mik., 2013. C. 102-134.
3. KoHcnekT Jekuuii.

3ATAHUS IS CAMOCTOSITEJABHOM PABOTHI

3adanue 1. BeryanTe OCHOBHBIC 3Tambl NEPEBAPUBAHHA YIJICBOAOB B IHUIIEBAPUTEIHHOM
TpakTe. YCBOiTE, 4TO B MpOIECCce TepeBapuBaHUs YIIIEBOAOB MPOUCXOIUT (hePMEHTATUBHBIN THI-
POJM3 INIMKO3UIHBIX CBsA3el. 3alOMHUTE Ha3BaHUs (EPMEHTOB, IPUHUMAIOIINUX yJacTue B IepeBa-
pPUBaHMUU, U MECTa UX 00pa30BaHMUSL.

3aoanue 2. BcnoMHHTE CIOCOOBI BCACHIBAHUS MOHOCAaXapUAOB M3 KHUIIEUYHUKA B KPOBb.
3HaTh, 4TO MEPBOC XUMHUUYECKOE TIPEBPAIICHHUE TIIFOKO3bI B KJIETKaX — e¢ GochoprimpoBanue, Ka-
TaJU3UPyeMOoe TeKCOKMHA30H (TIIFOKOKMHA30i). YMeiTe HanmucaTh 3Ty pEakiuio.

PaccmoTtpuTe cxemy mpeBpaiieHus TIK030-6-hocdaTa B KIIeTKe:

VrﬂeBO}iLI ULIHA
I'moko3a

I'mukoreH «— ['1-6-0 — [1eHTO3bBI

AmuHokuciaorei¢—— [IupyBar — Jlakrar

7N

JIun et CcO, H,O

3aoanue 3. 3aiOMHUTE: a) U3 KAKUX MOHOMEPOB MOCTPOEH TIIMKOTeH; 0) Kakue CBSA3U COeNlU-
HSIOT MOHOMEPBI B MOJIEKYJI€ TJIUKOTEHA; B) B KaKUX OpraHax MPEHUMYIIECTBEHHO OTKJIAIbIBACTCS
TJTUKOTEH.

3.1. Belyunte peaknuu cuHTe3a U pacnaaa (hocdopoinsa) TITUKOTeHa. YMeNWTe mucaTh X B
BUJIE CXEMBI, 3aIOMHUTE (hepMEHTHI. 3HalTE HEOOpAaTUMbIE CTa UM MPOIIECCOB U PEAKIIUHU, CBA3AH-
HbIE C TOTPEOJIEHUEM SHEPTUH.

3.2. 3alIOMHHUTE PEaKlMU CHHTe3a M paclaja IIIMKOreHa, KaTalu3HpyeMble peryIsTOPHBIMU
dbepMeHTaMu.

3.3. O0BscHUTE MOJIEKYJISIPHBIM MexaHu3M nepexona (ocopuiasbl U MNTMKOTEHCHUHTA3bl U3
HEaKTHBHOTO COCTOSHUS B aKTUBHOE.

3aoanue 4. I'mukonnus — cepusi peaklMii, B pe3y/ibTaTe KOTOPHIX IJIOKO3a pacnajaercss Ha
JIBE MOJIEKYJIBI IUpYyBaTa. Y MEHTE MHCATh 3TH PEAKIHH.
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4.1. O6paTtuTe BHUMaHKE HA TO, YTO:

a) B TIIMKOJIN3€ MOKHO BBIICIUTH HECKOJIBKO ITAIOB!

— MOJTOTOBUTEINLHBIN (AKTUBHPOBAHKE TITFOKO3bI M pacmaj ITloK030-6-hocdaTa Ha 1BE MOIe-
KYJIbI TIHIEpalbaerua-3-hocdara);

— TTIMKOJIMTHYECKAsT OKCHIOPEIYKINS (OKHCIEHUE Tiulepaibaerua-3-gocdara 10 nupysara
B a3pOOHBIX YCIOBHSIX HIIHU JIO JIAKTATa B aHAIPOOHBIX YCIOBUSIX);

0) OONBIIMHCTBO PeaKIMi TIMKOIH3a, 32 HCKIIFOUEHUEM TPeX, 0OpaTHMBI;

B) BCE ITPOMEKYTOYHBIC TPOAYKTHI HAXOMATCS B (POCHOPHITUPOBAHHOM COCTOSTHHH;

') ICTOYHUKOM (pocdara npu raukonuse spiusgercss ATO;

1) oopazoBanre AT® mpu rIuKoIu3e UIET MyTeM cyocTpaTHoro (pochopunrpoBanms.

4.2. CpaBHHTE TTIUKOIU3 CO CIIUPTOBBIM OPO’KEHHEM, YCTAHOBUTE CXOACTBA M Pa3IMYHSL.

ITPOBEPBHTE BAIIIM 3HAHUSA (CAMOKOHTPOJIb YCBOEHH A TEMBI)

3adanue 1. Y 601bHOTO, CTPAAIOIIETO YHTEPOKOIUTOM, MOCIIE NMPHUEMa MOJIOKA TMOSBHINCH
nuapest, Kouku, MereopusM. C HeZJ0OCTaTKOM KaKoro (pepMeHTa 3TO CBSI3aHO?
A. Amunassl. b. Caxapassl. B. Jlaktassl. I'. ManbTassl. J{. [ THKOreHCHHTA3HI.

3aoanue 2. Yactb nocTynuBIIEeH B OpraHU3M TJIIOKO3bI OTKJIA/JBIBAETCS B BUJE TNIMKOTCHA.
Kakoii ¢pepmeHT yyacTByeT B ero cuHTese?

A. I'moxko30-6-ocdarasza. I'. a-1,4-I'muko3upgasa.

b. ®ocdopunaza. . a-1,6-I'muko3ugasa.

B. I'mukorencunTasa.

3aoanue 3. I'moxo30-6-pochar — ocHOBHas akTMBHAS (Gopma TIOK03bl. Kakoil ¢epmeHT
y4dacTByeT B ee 00pa3oBaHUU?

A. T'mrok030-6-hocdarneruaporenasa.

b. I'ekcoknnasa.

B. I'moko30-6-docdaraza.

I'. I'mroko30-1-pocharypununrpanchepasa.

. ®ocdormokomyTasa.

3aoanue 4. B rmukonusze UIMEIOTCS peakluy, TPUBOSIINE K 00Pa30BAHUIO MaKPOIPTUUECKUX
COCAMHEHHH. YKKHUTE TaKYI0 PEAKIIHIO:

A. ®ochonnokcuaneToH <> ruiepanbaerui-3-gocdar.

b. 3-®ocdormmepar <> 2-hpocdoriumepar.

B. IIupyBar <> nakrar.

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

J. I'moxo3a — r1r0K030-6-¢ocdar.

3aoanue 5. VI3B€CTHO, YTO B IJIMKOJIM3E€ UMEIOTCS peaklnu, CONpsKeHHbIe ¢ cuHTe30M AT
nyTeM cyocTpatHoro ¢pocopuarpoBaHus. YKaKUTE TaKylO PEAKIHIO:

A. T'mroko3a— Tmoko030-6-ocdar.

b. ®pykT0o30-6-pochar — dpykrozo-1,6-gudocdar.

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

I'. I'muuepanpaerun-3-gpocdar <> 1,3-audocdornumepar.

J1. ®ocdoeHonmnupyBar — nUpyBart.

3aoanue 6. B onHoii n3 peakumii Timkonmm3a obpazyercs HAJIHH'. Kakosa ero cyms6a B
aHa’pOOHBIX YCTOBUSX?

A. YyacTByeT B IpeBpalllEHUH MajlaTa B OKCaJIoareTar.

b. Micionb3yeTcs i1 BOCCTAHOBJIEHHS OKCAIOALIETATa.

B. SIBisieTcss ICTOYHUKOM 3JIEKTPOHOB U H* mutst qpIxaTenbHOM 1enm.

I'. IIpeBpamaer nupyBar B JIAKTAT.
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J1. Ucnionb3yetcst B cyOcTpaTHOM (OoChOpHUINPOBAHUH.

OTtBeThI K PCIICHUTIO 3aJaHui

/Jlna camonpoeepku ucxo0no2o0 ypoensa 3HaHUIL’
11-5b;2-B;3-A;4-1).2—B5B,B,T.

JIABOPATOPHAS PABOTA (60 MUHYT)

Padora 1. CnnuproBoe Oposkenmue.

Cnupmoéoe 6poacenue — (HepMEHTATUBHBIN HPOIECC pachana IIIOKO3bl ¢ 00pa3oBaHHEM
OTUJIOBOI'O CIIMPTA U YIJICKUCJIOIO rasa:
CsH1206 — 2C,HsOH + 2COa.

[Iponecc rimkonu3a u OpoKEHHE MPOTEKAIOT OJJMHAKOBO 10 00pa30BaHUs MUPOBUHOTIPATHOM
KHCIIOTHI C BbIJICJICHUEM TeIlia U 00pa3oBaHueM ABYX MoJekyn AT®. B anaspoOHBIX yCIOBHSIX MO
JCHCTBUEM JPOXIKeBOU aekapOokcminassl (TIID) mupoBuHOrpaIHAsS KHCIOTA IEKApOOKCHINPYETCS
U MPEBPALIACTCS B YKCYCHBIN albJeru/l, KOTOPbI BOCCTAHABIMBAETCS B ATUJIOBBIA CIUPT MOJ ACH-
CTBUEM AJIKOTOJIbIETUAPOTrE€HA3bI.

Xo00 pabomupl. Ipobupky Ha 1/3 3amOMHSAIOT PACTBOPOM IPOAOKEH, AOJIMBAIOT A0BEpXY 5 %
pPacTBOPOM TIIFOKO3BI M 3aKPBIBAIOT KOPKOBOW MPOOKOI cO CTEKISIHHOM TpyOko#. Takoil Opoanib-
HBIH anmapaT nomemaioT B Tepmoctar npu 37 °C Ha 30—50 MUHYT (B 3aBUCUMOCTH OT aKTUBHOCTHU
dbepmentoB apoxokeit). Korma B mpoiecce OpoxeHHs MPOU30IAET HAKOIUICHHE raza B BepXHEH
4acTy MPOOUPKH, IIPOJIENBIBAIOT KauecTBEeHHbIE peakiuu Ha COz 1 cupr.

1. Oénapyscenue COs.

B OpomunbHenii anmapar HanmBaioT 10 % pacTBop €AKOTO HaTpa MOYTH 0 KpaeB MPOOHPKU
U, 3aKpbIB OTBEpPCTHE OOJIBIIUM MajbIleM, TEPEMEHIMBAIOT €€ COACPKUMOe. YTIIEKHCIBIH Ta3 mo-
IJIOIIAETCS 1IEJI0YbI0, CO3/1aBasi BAKYYM, U Iajell IPUCAChIBAETCS K OTBEPCTHUIO IPOOUPKH.

2. Obnapysrcenue ymunoeo2o cnupma.

CnupT MOKHO OTKPBITH C TOMOLIBIO PEAKIUH MOIydYeHus HonodopMma:

C,HsOH + 41, + 6NaOH — CHI3z + 5Nal + HCOONa + 5H,0.

st 3TOTO OKOJIO 2—3 MJI KHAKOCTH W3 OPOIUIIBLHOTO ammapara OT(QUIBTPOBBIBAIOT B MPO-
OUpKy, 100aBIAIOT HECKONIBKO Kanenb 10 % pacTBopa ioaa 10 MOIy4YeHHUs JKEeJITOro OKpallluBaHUs
U HarpeBaroT, He JOBOJS 710 KUIEHMs, B IUIAMEHU CIUPTOBKU. Uepe3 HEKOTOpoe BpeMsl OLIYIIAeTCs
XapakTepHbIi 3anax iogodopma.

Pe3yabrar:

Padora 2. KosimyecTBeHHOe onpeaeieHre MUPOBUHOTPAAHON KMCI0THI B MOYe.

Iluposunozpaonas kucioma — OAUH U3 MPOMEXKYTOUYHBIX MPOAYKTOB YIIEBOJHOIO OOMEHA.
B anaspoOHBIX yClIOBUSAX (THUIIOKCHUSI) MUPOBHUHOTpa/HAs KHUCIOTa BOCCTAHABIMBAETCS B JIAKTaT.
B aspoOHBIX YCIOBUSIX NMHUPOBHHOTPAJHAs KUCIIOTA IOJ BIMSHUEM NHPYBATIECTHAPOTEHA3HOIO
xomrekca (kopepmentsi: TTI®, nmumoesas xucnora B Buje amuaa, KoA-SH, HAJT', ®AJT) B pe-
3yJIbTaTe OKUCIUTENHHOTO AeKapOOKCHINPOBAaHUS MpeBpalaercs B aneTwi-KoA, KoTopslii B IIUKIIE
Kpe6ca oxucnsiercss 1o CO;, u H,0.

3a cyTtku ¢ movoi Beiaensercs 113,7-283,9 mxmonb (10—25 Mr) mupoBUHOTPATHON KHCIOTHI.

Ilpunyun memooda. [lupoBUHOTpaHAS KUCIIOTA, B3aUMOACHCTBYS ¢ 2,4-TUHUTPO(EHUITUI-
pa3sMHOM B ILEIOYHON cpene, oOpa3yeT 2,4-THHUTPOPEHUITHAPA3OHBI TUPOBUHOTPAHON KUCIOTHI
KEJITO-OPaHKEBOT0 1[BETa, NHTEHCUBHOCTh OKpAIIMBaHUs KOTOPBIX MPOMOPLHUOHATIbHA KOHIIEHTpa-
IIUH THPOBUHOTPATHOMN KHCIIOTHI.

Xo00 pabompsi. bepyt 2 npobupku: B KOHTpodbHY0 HamuBaroT 1 miu H,O, a B ombITHYIO —
1 mu moun. 3arem B 00e mpobupku npuiauBaioT mo 0,5 mia 2,4-1uHUTpoPeHIruaApa3uHa U OCTaB-
50T Ha 20 MUH TIpH KOMHATHOM Temmeparype. [locie 3Toro B Kaxayr TpOOUPKY JT00aBISIOT
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mo 5 mi 0,41 NaOH u uepe3 10 MUH KOJIOPUMETPUPYIOT OIMBITHYIO MPOOY MPOTHUB KOHTPOIHHOM
poObI Ha peaKTUBHI (KIOBETHI 10 MM) € 3€JI€HBIM CBETO(DUIBTPOM.

Pacuem npoBOJAT 1O TOTOBOMY KanuOpoBouHOMY Tpaduky. HaliieHHyro BeTMYHMHY YMHO-
XKaroT Ha cyTouHbld quypes (1500 M ais myxauH 1 1200 Mt 7151 )KEHIIUH) ¥ TIOJIYYaroT CoIepKa-
HUE MUPOBUHOTPAJHOM KUCIOTHI B cyrouyHoH moue. Koadoumment nepecdyera B eaunuusl CU
(MxMomw/cyT) — 11,4,

Knunuko-ouaznocmuueckoe 3nauenue. 1lpu aBuTaMMHO3€ M TMIIOBUTaMUHO3€ Bi B KpoBH
U JIpYruX TKaHSIX, OCOOCHHO B MO3re, HaKallIMBaeTCs OOJIbIIOE KOJIUYECTBO MUPOBUHOTPATHOM
KHMCJIOTHI U YBEJIMYMBAETCS €€ BblJIeIeHHE ¢ Mo4Yoi. CoaepkaHue 3TOM KUCIOThI B KPOBU BO3pacTa-
€T MpHU caxapHOM auadeTe, CepIeYHON HEIOCTAaTOYHOCTH, runepyHKUUU runoduzapHo-aapeHa-
J0BOM cuctembl. KonnuecTBo NUPOBUHOIPAaJHOW KUCIIOTHl YBEIMUYMBAETCS [IOCIE BBEJEHUS HEKO-
TOPBIX JIEKapcTB — KaM(Opbl, CTPUXHUHA, aapeHannHa. [Ipu Hapko3e comepikaHue 3TON KUCIOTHI
B KPOBHU CHMIKAETCSl.

0,5

0,4

0,3

0,2

0,1

o A | J L Cmecy

10 20 30

KannbpoBouHsIit rpaduk 3aBUCHMOCTH BEITMIUHBI ONITHIECKOI
mroTHocTH pactBopa (D) ot koHnenTpanuu [1BK B mpobe

OTtBeT:

BriBOI:

IHoanuces npenojgaBares:
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3AHATHE 10
IIYTU METABOJIU3MA ITUPYBATA. I'NIIOKOHEOI'EHE3.
ABPOBHBIN PACIIAJL I'JTFOKO3bI IO KOHEUYHBIX ITPOJIYKTOB (CO, u H,0).
KOJMYECTBEHHOE OIIPEJAEJIEHUE I'VIIOKO3bI B KPOBH

AKTYaJIbHOCTB TeMbl. V3y4yaroTcs neHTpasibHbIe MyTH, 00eCIIeUnBaIONINE CBA3b aHA00IM3Ma
U KataboamM3Ma, MyTH, B KOTOpPBIC BOBJICUCHBI OCHOBHBIC ITUINEBBIC BEIECTBA (YIJIEBOJBI, OCNKH,
xupsl). [loHnmManne 3HaYeHNUS EHTPAIBHBIX META00JINYECKUX MyTeH, ad9pOOHBIX MPOLIECCOB 0OMe-
Ha TJIIOKO3BI JUIS SHEProoOecredeHus KJIETOK Pa3IMuHbIX OPTaHOB ITO3BOJIIET IMOHITH MEXaHU3MBI
HapymeHust GYHKIUN OTIENBbHBIX OPTaHOB U CUCTEM NPH TOPMOXKEHUH 3THX MPOIECCOB (TUIOTIIH-
KeMHUecKas KoMa, WIIeMusl ¥ MH(ApKT MUOKapaa U Jp.). B MeaqunuHCKON MpakTHKe HEKOTOpHIE
MIPOMEKYTOUHBIE MPOJIYKTHI ATUX MYTEH MCIIONB3YIOTCS ISl KOPPEKIIUH METa0OIMYECKUX HapyIlle-
HUH (JIMMOHHAs KUCJIOTAa, HUKOTHHAMHJ, KOKapOOKCHJIa3a, KOMIIOHEHTHI aJCHUIIOBOH CHUCTEMbI
u ap.). ConeprkaHue IIIIOKO3bl B KPOBU — OCHOBHON OMOXMMHUYECKUI TTOKA3aTeNNb COCTOSIHHS yTJe-
BOJIHOr0 OOMeHa B opraHusme. OTKJIOHEHHE €ro OT HOPMbI MPOUCXOMUT HpU psijie 3a00JeBaHUM.
Ha 3aasTHN H3y4ar0TCs MEXaHU3MBI TIOJ/IEPKaHIsI HOPMAJIBHOTO YPOBHS TIFOKO3HI B KPOBH.

Heanb 3aHsATHA: 3aKPEeNUTh 3HaHU O IMyTsX npespamienus [I1BK B kieTkax B 3aBUCUMOCTH OT
JHEPreTUYECKOro CTaTyca U OCOOCHHOCTEH OKHCIMTEIBHOIO METaboIn3Ma KIETOK, O TJIFOKOHEOoT e-
He3e KaK BKHOM IIpOLecce MOICPKAaHUS YPOBHS TIIIOKO3BI B KPOBH; c(hOPMHPOBATH IPEICTABIIE-
HUE O B3aMMOCBS3H IIEHTPAIBHBIX yTel MeTaboIM3Ma ¢ a3pOOHBIM TITUKOJIN30M; OBJIAJIETh TITFOKO-
300KCHJa3HBIM METO/IOM KOJIMYECTBEHHOTO OIIPEIEJICHUS TTTFOKO3bI.

TpeOoBanusi K MCXOAHOMY YPOBHIO 3HaHMii. /1T MOJTHOTO YCBOEHHUSI TEMBI HEOOXOIUMO
MOBTOPHTH:

" U3 OUOOP2AHUYECKOU XUMUU'

— PeaKIMH OKHCIUTEIBHOIO J1eKapOOKCUINPOBAHMS O-KETOKUCIIOT;

— peaKIHH aIbI0JIHHON KOHICHCAINH;

— TPHUPOJHBIE MAKPOIPTUUECKHE ALMIUPYIOLIUE peareHThl;

" OUONIOCUYECKOU XUMUU

— TKaHEeBOE JbIXaHue, CyOCTpaThl, MEXaHU3M,;

— TJIMKOJIU3;

— OKucIuTeNnbHoe Aekapookcumuposanue [1BK;

— UKJ TPUKAPOOHOBBIX KUCIIOT.

3AJAHUSA AJI51 CAMOIIPOBEPKH UCXOJHOT'O YPOBHSI 3HAHUIA

3aoanue 1. Ilon6epute K Kax10My pEepMEHTY COOTBETCTBYIOIINNA KOPEPMEHT:

1. HAJIH'H+ — JIeTUJIpOreHasa. A. ®AJI.

2. QH, — neruaporenasa. b. I'em.

3. IlluToxpoMoKkcuasa. B. ®MH.

4. ManataeruiporeHasa. I'.Tem, Cu’.

5. CyKIMHATAETHAPOTeHa3a. . HAJT.
E. HAJI®".

3aoanue 2. Yxaxute, K KAKOMY KJIacCy OTHOCSITCS IepeUnCIeHHbIE (EPMEHTHI:

. 'ekcokuHasa.

. Ampnonasa.

. ®ocdodpykTroknHaza.

. ®ocdornuniepaTKkuHaza.
. Herunporenasa 3-OI'A.
. Enomaza.

. [ImpyBaTkuHasa.

NN R W=

A. OKkcuaopeayKTasbl.
b. JIna3sl.

B. Jlurazsl.

I'. Tpaucdepassbr.

. I'maponassl.

E. N3omepassbl.
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8. Tpuozodocharuzomepasa.

3aoanue 3. YKaOXUTE, B KAKUX PEAKIMUAX TJIMKOIN3a UCIIOIB3YETCs, @ B KAKUX CUHTE3UPYETCS
ATO:

1. 2-®I'K < DEIIBK. A. Hcnonszyercas AT® kak moHop docdaTHOi
2.3-OI'A < 1,3-10I'K. TPYIIIIBIL.

3. ©p-6-p — dp-1,6-b. b. Cunresupyerca ATO.

4. ®EIIBK — IIBK. B. Peakuus He CBsA3aHa € 3aTpaTod WM CUHTE30M
5.Tn — rn-6-¢. AT®.

6. 1,3- IOI'K < 3-OI'K.

7. ®p-1,6-bp 3-Or'A +

DJIA.

3adanue 4. A3poOHBIN pacmaja IIOKO3bl — 3TO Tpoliecc MmoiaHoro okucienus ee 10 CO;
n H>O. OH BKIIOYaeT peakiuu a’dpoOHOW JUXOTOMHH (CpPaBHHTE C aHA3POOHOW) M MOCIEAYIOIIee
OKHCJICHHE TIMpYyBaTa B 00IIeM IyTH KaTaboIu3Mma.

4.1. HanumuTe peakiuu, KaTaau3upyemble OTIACIbHBIMH (DepMEHTaMH MHPYBaTAETHAPOTe-
HA3HOT'0 KOMILIEKCA:

4.2. Onpenenute KOIM4ecTBO MoJieli AT®D, cuHTe3upyemMoe 3a CUYeT ACTUAPUPOBAHUS | MO
[IBK. dns atoro:

a) HaIllMIIUTE CyMMapHOE YPaBHEHHUE OKUCIUTEIBHOIO JEKapOOKCUINPOBAHUS;

0) MOKaXXUTE MyTh OT BOCCTAHOBIIEHHOTO KO(PEpMEHTA /10 KUCIOPOa;

B) BCIIOMHUTE onpejenenne koapduunenta GpochopriinpoBaHus U pacCUUTaNUTE ero AJs 3To-
ro Iporecca.

3aoanue 5. BcrioMHUTE MOCIENOBATENBHOCTh PEAKIIMM, COCTABJIAIOIIMX LUTPATHBIM LMK,
Ha3zBaHME (PEPMEHTOB, KATATU3UPYIOLIUX 3TH PEaKLUU, U UX KOPEPMEHTHI.

5.1. Mcnonb3ys cxemy CBA3M OOIIEro MmyTH Katabojau3Ma C LEeNblo TKAHEBOIO JIbIXaHHs, Po-
CJIEIUTE MYTh BOJOPOJIa OT OKHCISIEMBIX CYOCTPAaTOB K KHCIOPOY U orieHuTe Bhixoa AT® mis oT-
JeTbHBIX PeakIMid U 0OLIEero MyTH KaTaboIu3Ma B 1IEJIOM.

5.2. PaccTaBbTe B ypaBHEHUU COOTBETCTBYIOLINE KOI(PPUIIMEHTHI:

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

s sToro:

a) HallIuTe Ha cXeme CBsI3W OOIIero MyTH KaTaboiu3Ma C IENb TKAaHEBOTO JBIXaHUS pPeak-
MK, B KOTOPBIX IMIPOUCXOOUT JleKap60KCI/IJ'H/IpOBaHI/Ie, BBIITUIINATE HAa3BaHUA META0OJIUT OB, KOTOPBIC
NeKapOOKCHUITNPYIOTCS;

6) HafIJIHTe Ha CXEMC pCaKIun ACTUAPHUPOBAHMA W BBIIMUIIUTE Ha3BAHUA IMICPBUYHBIX TOHOPOB
BOJIOpPOAA;

B) HaliIUTE HA CXEME KOMITOHEHTHI JBIXaTeIbHOW IETMH, Ha KOTOPBIEC MOCTYIAET BOJIOPOJ OT
MEPBUYHBIX IOHOPOB.

HpCIGMJleOCWlb pemeﬂuﬁ npoeepvnie, conocmasue ux ¢ omeemamul.
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Bonpocsl 1151 00cyKI1eHus:

1. upyBaT kak mneHTpaidbHbIH MeTaboauT. Ilytn npeBpamenuss [IBK B 3aBucumocTu ot
SHEPTreTUYECKOro CTaTyca U OCOOEHHOCTEH OKUCIUTEILHOIO METa00IM3Ma KIIETOK.

2. BoccranoBnenue nupyBaTta B jakTtaT (peakuus, uzodepments JIJII', HasHaueHue peak-
uuit), ki Kopu. Ytunusanus nakrata KJI€TKaMH.

3. I'moxoneorenes (Ha3HaueHUE, CyOCTpaThl, KJIIOUEBbIe peakiMu U (HEePMEHTBI, PeryJsius,
SHEPro3arparsl).

4. AspobHoe okucienne riaoko3sl 10 CO, u HoO (3Tambl, conpsikeHue ¢ IpoLeccoM OKHC-
muTenbHOTO QochopumupoBanus, SHepreTuka). UemHOUHbIE MEXaHU3MBI TPAHCIIOPTA IIUTOILIA3Ma-
THYECKOT'O HAI[H'H+ B MUTOXOH/JIPHUIO.

JIMTEPATYPA JUISA IIOATOTOBKH

1. Buonoeuueckas xumust / B. K. Kyxta [u ap.]. M. : bunom, Musck : Acap, 2008. C. 172-182.
2. buonoeuueckas xumus / A. J1. TaranoBud [u ap.]. Musck : Bein. mik., 2013. C. 134-142.
3. KoHcnekr J1ekuuii.

3ATAHUS IS CAMOCTOSITEJABHOM PABOTHI

3aoanue 1. Boiyuure:

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

0) hepMeHTHI TTIIOKOHEOreHe3a (00paTuTe BHUMaHUE HA KIII0UeBble (PepMEHTHI);
B) OCHOBHBIE CyOCTpaThI M ITyTH MX BKJIIOYEHUS B INIFOKOHEOTCHE3.

3aoanue 2. O6pa3zoBaBLINiiCS B CepACYHON MBIIIIE JAKTaT HapsaAy ¢ auddysueil B KpoBb
OKHUCJISIETCSI B CAMHUX KapJAHMOMHOLIUTAX B a3POOHBIX YCIOBUAX. Y KOKHUTE 3TAIbl OKUCIICHUS JIAKTaTa
Y SHEPTreTUYECKHI BBIXOJ 3TOTO Mpoliecca.

HpLIGMJleOCmb pemeuuﬁ npoeepbvnie, conocmaesue ux ¢ omeenmamu.

IIPOBEPBTE BAIIIY 3HAHUSI (CAMOKOHTPOJIb YCBOEHHUSI TEMbI)

3aoanue 1. Cxkonbko Moneit AT®D mMoxkeT CUHTE3UpOBaThCs MPH OKUCIIEHUU 1 Mons cyocTpa-
Ta B yKa3aHHBIX PEAKIMIX:

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

3. I[TupyBar — aunerun -KoA. B. 10 moub.
4. Cykuunar — L[YK. I'. 12,5 monb.

3aoanue 2. HazoBute epMEHTHI, KaTaTU3UPYIOLIUE CIEAYIONUNE PEaKIINU:
1. Okcanoanerart + arierun-KoA + H,O — mutpar + HS-KoA.

2. Uzomutpar + HAJT" — o-kxetormyrapar + CO, + HAJIHH".

3. Cykmuami-KoA + I'I® + H3PO, < cyknuuar + I'TO + HS-KoA.

4. dymapar + H,0 <> manar.

A. ®ymaparruaparasa.

b. IlurparcuHTasa.

B. Cyxunnun-KoA-cunrerasa.

I'. M3omurparaeruaporenasa.

3aoanue 3. I'mokoneorene3 — (hepMEHTATUBHBINA TPOIECC, BKIIOYAIONINNA HEOOpaTUMBIE pe-
akuuu. Beibepute pepMeHT, yUacTBYIOIIHIA B OTHON U3 HUX:

A. I'ekcoknHa3za. I'. ITupyBataeruaporenasa.

b. IlupyBatkapbokcunasa. J. ITupyBataexapOokcuiasa.

B. JlakTatneruaporenasa.
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3aoanue 4. B obpazoBanuu anetmi-KoA u3 nupyBarta ydyacTByeT MYJIbTH(GEPMEHTHBIH KOM-
iekc. Beibepure kodepMeHThI, HEOOXO0IUMBIE JUTS PAOOTHI ITOT0 KOMILIEKCA:

A. ®MH, HS-KoA, TII®, HAJT". I'. ®AJI, HS-KoA, TIId, HAJ', JIK.

b. ®MH, HS-KoA, TII®, HA/T", JIK. II. DAJT, HS-KoA, TIId, HA .

B. ®MH, HS-KoA, TII®, HA1D".

3aoanue 5. B riirokoHeoreHe3e UMEIOTCSl HeoOpaTHMbIe peakiy. Beioepure U3 nepeunciieH-
HBIX HEOOpaTUMyIo:

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

b. 2-®ochornmunepar — 3-bocdoraunepar.

B. Jlaktatr — nupysar.

I'. IlupyBar — docdoenonnupysar.

. ®ocdoauorcuaneTon — rimmepanbaerui-3-gocadar.

3aoanue 6. B npoliecce cUHTE3a IIIOKO3bl U3 MUpyBaTa 3aTpadnBaeTcs 3Heprus. CKOJIbKO
Mouteii AT® HeoOX0IUMO ISl 3TOTO METa0OINIECKOTO IMyTH?
A.2 AT®. 5. 4 AT®. B.6 ATO. I'. 5 ATD. 1.7 ATO®.

OTBeTHI K pelieHuI0 3aJaHuil

Jlna camonpoeepku ucxo0Ho2o0 ypo6Hsa 3HAHUIL.
1.1-B;2-b;3-1;4-]1; 5—A.
2.1-T;2-1;3-T;,4-T,5-A;6
3.1-B;2-B;3-A;4-B;5-A;6
Jlna camocmoamenvhoul padomet:
2— 15 ATO.

I'; 8—E.

b; 7
7 - B.

~B;7 -

JIABOPATOPHAS PABOTA (60 MUHYT)

Onpenesenne KOHIEHTPALNH IVTIOKO3bI B CHIBOPOTKE KPOBH ()epMEHTATHBHBIM METOAOM.
Ilpunyun memooa. MeTo OCHOBaH Ha CIEAYIOMNX (EPMEHTATUBHBIX PEAKIIMIX:

I'mroko3za + H,O + Oy » ['moxononaktoH + H,O,
I'noxo3ookcuoasa

H,0; + 4-amuHoanTHIMPHH + PeHoIn » XunonumuH + 4H,0
Ilepokcuoasza

OO6pa3yromnuiicss MPOAYKT UMEET PO30BYIO OKpacKy. HTEHCHBHOCTH OKPACKH MPSMO TMPO-
MOPLHOHANIbHA KOHIICHTPAIMH TJIFOKO3bI U U3MepseTcsl POTOMETPUIECKH.

X00 pabompl. Benku CEIBOPOTKH KPOBU OCAXKIAIOT JEMPOTEUHU3UPYIOIIUM peareHToM. [ ro-
KO3Y OIpEeNesaioT B HAJI0CAA0YHOMN )KHUIKOCTH MOCIE HEHTPUPYTHPOBAHUS.

Cxema mOCTaHOBKH OIbITA:

OnbITHas Mpo0a, CrangaptHasn
MJI npoda, MJ
B neatpudysxHpie poOMPKU BHOCSIT:
CBIBOPOTKA KPOBU 0,1 -
CraHIapTHBIA PacTBOP TIFOKO3BI - 0,1
JHenporennusupyronuii  pacteop (3 1,0 1,0
% TXY)

[lepememmBaroT u uenTpudyrupyiot npu 3000 06/mMuH B TeueHue 15 MunyT

B cyxue npoOupku BHOCAT:

Hapocanovnas sKUAKOCTh | 0,2 | 0,2
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Pabounii pacTBop epMeHTOB | 2,0 | 2,0

[TepemermmBaroT 1 HTHKYOUPYIOT peakinoHHy0 cMech 10 muH nipu 37 °C nium 30 MUH TpU KOMHAT-
HOH TemMneparype

[To oxoHYaHMM HMHKYOALMU H3MEPSIOT ONTHYECKYIO IUIOTHOCTH ONBITHOW M CTaHIAPTHOM
po6 Ha ®OK (mnmuHa BoHBI 490—540 HM) B KIOBETaX 5 MM ITPOTHB KOHTPOJIS.

KounTtpoabsHas npobda coxepxur 0,2 M1 IEPOTEUHU3UPYIOIIETo pacTBopa u 2,0 M paboue-
ro pactBopa pepmenToB. KOHTpOIBHYIO TPOOY MOKHO TOTOBUTH OJIHY HA IPYIILY.

Pacuer IIPpOU3BOIAT I1O (bopMyne:
Con. = Eon. : CCT. / ECTJ

rae Cop. — KOHIIGHTpAIMsl TTFOKO3bI B KpoBU (Mr%); C.;. — KOHIIEHTpAIMs TJIFOKO3bI B CTaHIaPT-
HoM pactBope (100 mr%); Eqy — 3KCTHHKIMS ONBITHOM MPOOBI; B¢ — 3KCTUHKIMS CTaHIapTHOM
poOkI.

Koadduument nepecyera B cucremy CU (mmoins/n) — 0,0555.

HopMasbHble BEIUYHMHBI KOHIICHTPAIMU TJIIOKO3bI B IUIa3ME€ M CHIBOPOTKE KPOBH —
70-110 wmr% (3,9-6,1 wmModB/M), B CIOUHHOMO3TOBOW JKHIKOCTH — oOKkoimo S50 wMr%
(2,78-3,89 mmounb/m).

Pesyabrar:

Kiannuko-guarnocTuyeckoe 3HadeHHMe. YBEIUYEHHUE COJIEP)KaHUS TJIIOKO3bl B KPOBH (TH-
MeprivuKeMusl) HaOMIoJaeTcsl MpH caxapHoM Jauabere, OCTpOM MaHKpEeaTuTe, MaHKpeaTHYeCKUX
UPPO3ax, SMOLUMOHAIBHBIX CTpeccax, Mocie APUPHOTO HAPKO3a, OOMIBHOTO MpHUEMa YTIIEBOJIOB
C MHUIIEH, a TaKXKe MPH MOBBIIIEHUU TOPMOHAIBHON aKTUBHOCTHU pAJa keje3 (IIUTOBUIHOMN, TUIIO-
¢u3a, KOPKOBOI'O U MO3TOBOTO CJIOSI HAJIIIOYEYHHUKOB).

CHukeHne ypoBHS TJIIOKO3bl B KPOBH (TUITOTJIMKEMUS) BCTpEYaeTCs MPH MOPAKEHUH MapeH-
XUMBI TIEYEHU, HApYIIeHUU (DepPMEHTATUBHON aKTUBHOCTH IPH paclajie MIUKOreHa; HeIOCTaTOYHON
(GYHKIIUM IIUTOBUIHOM KeJe3bl, HaJOYEeYHUKOB, TUIIO(U32a; IEePEeJO3UPOBKE UHCYIMHA IIPH Jleue-
HUM caxapHoro nualeTa, HapyIIeHUH BCAChIBAHUS YTIIEBOAOB, OTpaBIeHUIX (ochopom, GEH30II0M,
xJ10po(hOpMOM, TIPU HEJIOCTATKE MIPHUEMa C MUIIEH yrIeBOI0B, 1OCIE OOJIBIINX OTEPh KPOBH.

BriBOa:

IMoanucs, mpenoaaBarTesisi:
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3AHSTHE 11
BTOPUYHBIE ITYTU OBMEHA I'/TFOKO3BbI.
METABOJIN3M I'AJIAKTO3bI, ®PYKTO3bI, 9TAHOJIA.
BJIMAHUE 'OPMOHOB HA YPOBEHB I'V/IFOKO3bI B KPOBU

AxTyanbHocTh TeMbl. Ilenrozodocdarnsiii nyrs (IIPII) u rmoxypoHOBBIH IyTh OOMeHa
TIFOKO3bI He TPUBOIAT K cuHTe3y AT®. OHM BHIMOIHAIOT Clienylonue riiaBHbie pyHkiuu: 1) odpa-
soBanne HAJI®H H' s BoccranosuTensHex cuute3os (IIDIT); 2) obecneuenne pubo3oii cuuTe3a
HYKJICOTHJIOB U HYKJIEHMHOBBIX KucioT (IIDII); 3) oOpa3oBaHue ritOKypOHOBOM KHUCIOTHI JIJISI CHH-
Te3a TeTepPOIUTMCAXapUI0B COCTUHHUTEIBHON TKAaHM W JETOKCHUKALWHU MPOAYKTOB MeTadoIM3Ma
U KCEHOOMOTHKOB (Uy>KEPOJHBIX BEIIECTB) B MEYEHHU IMYTEM MX CBSI3bIBAHMS U BBIBEJCHUS B BUJE
[JIIOKYPOHUJIOB (IJIFOKYPOHOBBIH IYTh).

Henocratounocts psina depmentoB [IDIl — npuynna remonuza 3puTporuToB. ToT ¢akr,
YTO acKOpOMHOBAs KHUCJIOTa — HE3aMEHUMbI KOMIIOHEHT MMILM Y MOPCKHUX CBHHOK U IPUMAaToOB
(B TOM 4YHCIie U YETIOBEKa), OOBSICHSAETCS OTCYTCTBHEM OJHOTO M3 )EPMEHTOB CHHTE3a 3TOTO BHUTA-
MHUHA U3 TYJIOHOBOM KHCIIOTHI (Y OOJIBIIMHCTBA IPYTUX MIICKOIUTAIOIINAX OH €CTh).

byaymemy Bpauy HEOOXOAMMO YETKO MPEICTABIATh, KaK MPOTEKAET METa00IN3M (HPYKTO3HI
Y TaJIaKTO3bl y YEJIOBEKA, IOCKOJIBKY HEIOCTaTOYHAsI aKTHBHOCTh (DEPMEHTOB, y4aCTBYIOIIUX B 00-
MEHE ITHX T'€KCO3, MPUBOAUT K TaKUM 3a00JIeBaHUAM, KaK UANONaTHIecKass GPyKTO3ypus U rajak-
To3eMHs. 3HaHWE 0COOCHHOCTEH OOMEHa dTaHOJIa B OpraHu3Me HEOOXOIMMO I IOHMMaHUs 1aTo-
reHe3a ajJKoroju3Ma U OCHOBHBIX MOAXOO0B K €ro Teparnuu.

KoHueHnTpanus riitoko3sl B KPOBU HOJJEPHKUBACTCS HA IOCTOSSHHOM YPOBHE U HaXOJUTCS IO
CTPOrMM FOPMOHAJIBHBIM KOHTPOJIEM. B CBA3M ¢ 3TUM HaTOJOTMYECKHE U3MEHEHHS CO CTOPOHBI JH-
JOKPUHHOM CUCTEMBI HEPEIKO COIIPOBOXK/IAIOTCS HApYyIIEHWEM U yriieBoJgHoro ooOMeHa. Tak, Heo-
CTaTOK MHCYJIWHA MPUBOANT K TUNIEPTIIMKEMHUH U CaXapHOMY IHUa0ETy.

Heapb 3ansTUsA: cHOpMUPOBATH MPEICTABICHUE O 3HAYEHUH NMEHTO030(P0C(HaTHOTO U TIIOKY-
POHOBOI'O MyTeH MPEBpPALIEHUs TIIOKO3bl; U3yYUTh META0O0IM3M TallakTo3bl, (PPYKTO3bI, ITAHOINA;
YCBOUTbH POJIb TOPMOHAJIBLHOW PErYJISIIMU 0OMEHA YIJIEBOAOB B MOJAEPKAHUM KOHIIEHTPAIUH TIII0-
KO3bl B KPOBH ISl YMEHUSI UHTEPIIPETUPOBATh XapaKTep OMOXMMHUYECKUX HApYIIEHUH y OOIBHBIX
IIPY MATOJIOTUU YTIIEBOJHOTO OOMEHA.

TpeOGoBanus K MCXOAHOMY YPOBHIO 3HaHMIi. /{11 MOJHOrO YCBOEHHUS T€Mbl HEOOXOIUMO
MTOBTOPHTD:

" U3 OUOOP2AHUYECKOU XUMUL.

— CTpPOEHHE M CBOMCTBAa pUOO3BI, J1€30KCUPHOO03bI, TalakTO3bl, (PPYKTO3bI, INIIOKYPOHOBOMN
KHCJIOTBI;

— peaKkUuHu ajabI0JbHON KOHIAEHCAUH;

" HOpMANbHOU QuU3UON02UU:

— HEeHpOropMOHAJIbHBIE MEXAHU3MBbI PETYJISIMH YTIIEBOJAHOTO OOMEHa.

JlJ1s1 NpOBEPKHM MCXOAHOI0 YPOBHS 3HAHMI BBINOJIHHUTE Cieaylollee 3aJaHue:
3aoanue 1. Hanumuirte Ha3BaHUs yTJI€BOJOB:
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CH,OH CH,OH COOH HO CH,
HO OH

OH OH

HO OH OH OH

OH OH
OH OH OH OH = OH

IIpasunvbHocme pewenusi nposepvme, CONOCMAsBUE €20 ¢ OMBEMAMU.

Bonpocs! 1J1s1 00cyKIeHus:

1. [Tenro3zodocharapii myTh (CyOKJIETOUYHAS JIOKAJIM3AIUsS, JTAlbl, KIOYEBbIE (EPMEHTHI,
MeTabOHUTHI, OMOIOTUYECKAS POJIb).

2. I'mokypoHOBBIH MyTh (TKaHEBast U CyOKJIETOYHAs JIOKaIU3alus, MyTH MeTadolin3Ma IIIio-
KYPOHOBOM KHCJIOTBI, OMOJIOTHYECKAs POIIb).

3. Karabonusm ¢pykTo3bl B IeUeHH, cxema peakiuid. Hapymenus oomena GpykTossl (Mauo-
natudeckast ppyKTo3ypusi, BpOKIECHHAS HEIMEPECHOCUMOCTh (PPYKTO3bI), MOJCKYISIPHBIC MEXaHH3-
MBI, TTOJIXOJIbI K IMATHOCTHKE U JICYCHHUIO.

4. Karabonm3M rajlakTo3bl B TICUEHHU, cXxema peakiuii. Hapymienne oOMeHa ramakto3sl (Ta-
JIAKTO3eMHUSl), IPUUUHBI, TOJAXO0/IbI K IUATHOCTUKE U JICYCHHUIO.

5. MeTaboim3M 3K30T€HHOTO 3TaHoJIa (IIyTH, CXeMa peakInii).

6. Perynsmus conep:kaHus rIIOKO3bI B KpOBU. MeXaHU3MbI PETyISATOPHOTO ACHCTBUS TOPMO-
HOB (MHCYJIVH, aJIpCHAIINH, TTFOKArOH, TIIIOKOKOPTHKOUIBI U JIP.).

JIMTEPATYPA JUIA ITIOAT'OTOBKHA

OcHnoeHas
1. Buonoeuueckas xumust / B. K. Kyxta [u ap.]. M. : buaom, Musck : Acap, 2008. C. 182-192.
2. buonoeuueckas xumus / A. J1. TaranoBud [u ap.]. Musck : Beir. mik., 2013. C. 142-162.
3. KoHCIIEeKT JIeKInii.
Jononnumensvnan
1. Jlenunooicep, A. OcHoBbl Onoxumuu / A. Jleaunmxep. M. : Mup, 1985.
2. buoxumus denoseka / P. Mappu [u ap.]. M. : Mup, 1993. T. 1. C. 199-224.

3ATAHUS 1JISI CAMOCTOSTEJABHOM PABOTHI

3aoanue 1. PaccmoTpuTte peakiyu, cOCTaBistomMe okuciautenbublid 3tan [1DII. Obparute
BHUMaHUE Ha TO, YTO B JBYX pEaKUHUAX AETUIPUPOBAHMS B KaueCTBE KOPEPMEHTa HCIOJIb3YyeTCs
HAID".

1.1. BcnoMHHTE M yKaKHTe CXOACTBO M pasiuuus B cTpykType u (ymkmmsax HAJIHH'
u HAJI®OHH".

1.2. 3anomuwuTe:

a) oTinums HeokucautenbHoro dTama [1PII oT okuciurensHOro (hepMeHTHI, KOGEPMEHTHI,
oOpaTtuMocTh peakiuit). OOpaTnTe BHUMAaHHE HAa 3HAYCHHE OKHCIUTEIHHONW M HEOKUCIUTEIbHOU
yactu [1DII;

6) Hau6onee aktuBHO [1DII mporekaer B mevyeHH, )KUPOBOM TKAHU, JAKTUPYIOLIEH MOJIOUYHOM
&Kelese, Kope HaJAIOYEYHUKOB, MTOJIOBBIX JKeJIe3aX, dPUTPOIIUTAX, Makpodarax.

VmMmetite 00bsicHUTE 3HaueHne [1DI] mig 3TUX KIETOK U TKaHEMN.

1.3. OOpatuTe BHUMaHKUE HA TO, YTO OKUCIHUTEIbHBIN MyTh 00pa30BaHUs MEHTO3 U MYTh Ipe-
BpAIICHHUS TIEHTO3 B T€KCO3bI (HEOKUCIUTEIBHBIN) BMECTE COCTABIIIIOT MUKIMYECKUH TpoIecc —
neHTo30(ochaTHBIl LUK, KOTOPbIH ()YHKIMOHUPYET, MO-BUJUMOMY, TOJBKO B JKUPOBOW TKaHH.
Beryunte cymmapHoe ypaBHeHHE TIeHTo30(ocdaTHOro 1uKia. Hanumure cTexuoMeTpuieckue Ko-
3¢ GUIMEHTHI IS TPEBPAILCHUS:

? Ilerro30-5-hochar ——— > ? nrOK030-6-Pocdar.
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3aoanue 2. O3HAKOMBTECh CO CXEMOM TIIIOKYPOHOBOTO IYTH OOMEHa yrieBogoB. OTMeThTe
17151 ce0s TTIaBHbBIE TIPOMEXKYTOUHBIE METa0O0IUTHI 3TOTO MYTH.

2.1. YmeiiTe OOBACHUTH POJIb TJIFOKYPOHOBOTO IYTH Ui NIeueHH U (GUOpPOOIaCTOB, OTBETHTE
Ha BOIPOC: KaKhe U3 MPUBEACHHBIX YTBEPXKIECHUHN O TIIIOKYPOHOBOM IyTH OOMEHA IIFOKO3bI SBIIS-
FOTCSI CIIPABEJIMBBIMU?

A. OGecnieynBaeT MOTPEOHOCTH TenaTonuToB B Y JID-rIoKypOHOBOM KUCIOTE IS peaKIuit
o0e3BpexuBaHUS OUITNPYyOUHA, CTEPOHIOB, JIGKAPCTBEHHBIX BEIIECTB U KCEHOOMOTHKOB.

b. MeTaGonuThl rIlOKYpOHOBOTO IMYTH MCHOJB3YIOTCS U CHHTE3a MPOTEOTIMKaHOB OCHOB-
HOT'O BEIIECTBA COCAMHUTEIHHOM TKaHHU.

B. D10 uCTOYHUK T'yTOHOBOM KHUCIIOTHI JIJIsl CHHTE3a aCKOPOMHOBOM KUCIIOTHI Yy OOJIBITMHCTBA
KUBOTHBIX.

I'. DTO 1ONOJHUTENBHBIN YTh CUHTE3A IEHTO3.

J1. BBITIONTHSIET YJHEPTeTUUYECKYIO ()YHKITHIO.

2.2. Pa3beputech, B ueM OyJeT MPOSBIATHCS HEAOCTATOYHOCTH (hEpMEHTa, MPEeBPaIaroIIero
L-kcunynosy B D-kcunynosy.

3aodanue 3. 3anioMHUTE, YTO CPOJICTBO (DepMEHTA IreKCOKMHA3BI K (PPYKTO3€ 3HAYUTEIHHO HILKE,
9YeM K TIFOKO03€, IOATOMY BEPOSITHOCTh YYacTHs 3TOTO (pepMEHTa B MPEBpALICHUH (HPYKTO3bI KpaiiHe
Mania. Hanummre peakiuio, KOTOPYIO KaTalu3upyeT MeYeHOUHbIH (hepMeHT — QpyKTOKHUHA3a:

3.1. OnennrTe MOCNENCTBUS HEAOCTATOUYHOCTH (PEPMEHTOB, yYACTBYIOIIMX B TPEBPALICHUU
(GpyKTO3bI B INI0KO3Y. BepHbl 111 BbICKa3bIBaHUS:

A. WnnonaTtuueckast (pyKTO3ypHs CONPOBOXKAACTCS BBIBEJACHHEM HedochopuiImpoBaHHON
GpyKTO3BI ¢ MOUYOM, TTOTOMY UTO aedpuuut pepMeHTa GPYKTOKMHA3BI HE MO3BOJSET OCYLIECTB-
JISTh HOPMAJIbHBIN METa00JIM3M SK30TM€HHON (PYKTO3bI;

b. Ilpu renernyecku 00ycIOBICHHON HEEPEHOCUMOCTH (PPYKTO3bI HAOMIOJAETCS HHAYLIUPY-
emasi (PpyKTO30{ THIIOTIIOKO3EMHUsl, IOTOMY YTO HakaruiuBaromuiics ¢ppykroso-l-pocdar 610ku-
pyeT MOOMIIM3AIIMIO IIFOKO3bI M3 TNIMKOTe€Ha ITyTeM MHrnoupoBanus ¢pochopuiassl NeueHH.

3.2. Tlopnummre pepMeHTh U KOPEPMEHTBI, KOTOPbIE OCYLIECTBIISIOT LIENOYKY MPEBpaICHUH]:
['moko3a —— > copOUT —— > PpyKTO32a

OTBeTbTe Ha BOMPOC: 0OpATUM JIU 3TOT Iporiecc?

3aoanue 4. Pazdeputech, KakuM 00pa3oM BKIIFOYAETCS B META0OJM3M rajakTo3a, MoCTynaro-
as ¢ MUILEH.

4.1. YV pebeHka c pokJieHUs OTMEUAIOTCS PBOTA U Juapes rocie Kaxiaoro kopmienus. [Ipu
oOciieToBaHNH BBISBICHO OTCTaBaHHME B Macce Tela, YBEIMUEHHE TEeUCHH, JKEeNTyxXa, 3aJlepiKKa
HEPBHO-TICUXUYECKOTO Pa3BUTHSI, YACTUYHOE TOMYTHEHHE XPYCTaJIUKa.

OTBeThTE HAa BOMPOCHL:

A. Bam npeanoyioxuTenbHbIN THarHo3?

b. JTaGopaTopHbIif aHAIN3 aKTHBHOCTH KaKOTo (pepMeHTa MOKHO MPOBECTH, YTOOBI MOATBEP-
IUTH IUargos?

B. Kakue pexomenaanuu no kopmieHuto pebenka Bel magute marepu?

4.2. 3arioOMHUTE, YTO rajjakTo3a Heo0XoauMa:
a) JUIsl CHHTE3a JIaKTO3bl B JIAKTUPYIOIIEH MOJIOYHOH JKEJIE3E;
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6) AJI1 CUHTE3a INTUKOJIUIIUA0B, TNIMKOIIPOTCUHOB U ITPOTCOTTIMKAHOB.
OOpatuTe BHIMaHUE HAa BO3MOXKHOCTh CHHTE3a TaJIaKTO3bl M3 TIIFOKO3bI M YMEiTe cxemarude-
CKHM M300pa3uTh 3TOT MPOIIECC.

3aoanue 5. PaccMOTpUTE OCHOBHOM MyTh METa0O0IM3Ma ATHUJIOBOTO CIIUPTA. 3alIOMHUTE, YTO
MeTaboau3M 3Tanoa Ha 90 % MpPOMCXOAUT B IEUEHH, TO3TOMY IPH JI000M MaTOIOTHH, COMPOBOXK-
narorieiics HapyuieHrneM (pyHKIUU eYeHd, HaOIogaeTcs CHUKEHHE TOJIEPAHTHOCTH K alIKOTOJIIO.
5.1. Jlns oxucnenus 50 T sranona Tpebyercs Takoe xe komumdectBo HAJL', Kak u s OKHC-
nenus 200 r rimoko3sl. [Ipuuem oOMeH 3TaHOIa OCYIIECTBIISIETCS 3HAUUTEIBHO ObICTpEE, YEM OKHC-
JICHHE TIIOKO3bL. Y UUTHIBAs 3Ty HH(POPMAIINIO, OTBETHTE HA BOIIPOCHI:
a) KaK U3MEHUTCS Ipu npueme ankorois otHomenne HAJTHH' /HAJL' B kieTkax neuenu?
0) KaKk U3MEHHUTCS B 3TUX YCIOBHAX KOHIEHTPAIHMS MUPYBaTa U JIAKTaTa B KJIETKAaX IEYCHH?

OTBeT NoATBEPAUTE COOTBETCTBYIOLIEH peaKLUEH.

5.2. BepHo JI1 BBICKA3bIBAHUE: IIPU MPUEME AJIKOTOJISI OTMEYACTCsl THIOTIMKeMus, HOTOMY
YTO B 3THX YCIIOBUAX B KIICTKAX IMEYCHW CHUKACTCA KOHLCHTpaUWA IHUpPyBara, YTO IMPUBOJUT K
CHMIKCHUIO CKOPOCTH I'NNIFOKOHCOI'CHE34a, SABJIAIOIICTOCS OAHUM U3 KCTOYHUKOB I''TFOKO3bI B KPOBH.

3aoanue 6. 3anonauTe TAOJIMIly, 0OOONIAIONIYIO CBEIEHUS O BIUSHUU TOPMOHOB Ha OOMEH
YIJICBOJIOB, BRIOMPAsI TPABUIIbHBIC BAPUAHTHI OTBETOB U3 MPUBEICHHBIX HUXKE:

Biansn-
M Xu-
Haz Tk HHE
ecTo MH4YecKas Bausinue Ha npoiecchbl
BaHMe rop- aHu- HAa KOHIIEHTpa-
CHHTe3a npupoaa o0MeHa yrjieBo10B
MOHA MHIIEHA U0 TJTI0KO3bI
rOpMoOHa rOPpMoOHA
B KPOBH
Nu-
CyJIMH
An-
peHaIH
I'mo
Karon
Kop-
TU30JI

6.1. MecTo cuHTE3a TOPMOHA!

a) 0-KJIETKU OCTPOBKOB JlaHrepraHca mopKeny109HOM jKeTe3bl,
0) KJIETKH KOPKOBOTO CJIOS HAIMOYCUHUKOB;
B) KJIETKH MO3TOBOTO CIIOSI HA/IMOYEYHHKOB;
r) B-KIETKH OCTPOBKOB JIaHTepraHca MmoHKeyI09HON KETIe3bl.

6.2. ITo xuMHUYECKO# PUPOJIe MPEACTABIISAIOT COOOM:
a) 0emoK;

0) MOMUIIENITHT;

B) IPOU3BOHOE TUPO3UHA;

) CTEpOUI.

6.3. TkaHU-MUTIICHH TSI STUX TOPMOHOB:
a) MeYCHb;
0) MBITIICYHAs TKaHb (TJIaKasl, MOMEPEYHO-TI0I0CcaTas);
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B) )KMpOBasi TKaHb.

6.4. KoHIIEHTpaIusl TITFOKO3bI B KPOBH 3aBHCUT OT CKOPOCTH CJIETYIOIINX MPOIIECCOB:
a) MOCTYIUICHHE TIIFOKO3bI U3 KUIIIEYHUKA B KPOBb;

0) CUHTE3 TJIMKOTeHa;

B) MOOMJIH3AIIHS TIIMKOTEHA;

T') TJIIOKOHEOTeHE3;

1) TOCTYIUICHHUE TJIFOKO3BI U3 KPOBHU B KIICTKH.

6.5. 3anoMHHTE: KOHIEHTpalUs TJIIOKO3bl B IJ1a3Me (CHIBOPOTKE) KPOBH B HOpPME —
3,9-6,1 MmMoJIB/J1.
6.6. [TonOepuTe COOTBETCTBYIOIINE MTAPhl TOPMOH — MEXAHU3M JICHCTBHSL:

1. Koptu- A. AKTuBaiys aJeHUIATIHUKIa3hl —> MOBBIIIEHHE YPOBHI UAM®D B KIeT-

3011, Ke — aKTHUBalLUs NPOTEMHKUHa3bl A — (ochopunrpoBanue GpepmeH-
2. Azmpe- 0B, yyacTBYIOIIUX B OOMEHE TIIFOKO3bI, U H3MEHEHHE UX AKTHBHOCTH.
HaJIMH. b. Yckopenue TpaHcmopTa TIIIOKO3bI Yepe3 MEMOpPaHbl KIETOK-MHILICHEH,
3. HWucy-  akrupamus gochoauscTepashl U CHUKEHHE YpOBHA TAM® B KJIETKE.
JIAH. B. Unaykuus cunTe3a (epMEHTOB HAa TEHETUUECKOM YPOBHE.

Hpa6uﬂbHOCWZb pemeHuL? npoeeponie, conocmaeue ux ¢ omeemamul.

ITPOBEPHTE BAIIIM 3HAHUSA (CAMOKOHTPOJIb YCBOEHHW A TEMBI)

3aoanue 1. Tnamuanupodochar — HeoOXOAUMBINA KODEPMEHT AJis cienyroliero GepmeHTa
[1OIT:
A. Dnumepasa. b. Tpancanponasa. B. M3omepasa. I'. Tpanckeronasa. J[. derunporenasa.

3aoanue 2. IlpuMeHeHNe HEKOTOPBIX JIEKAPCTBEHHBIX IPENapaToB MOXKET BbI3BATH MEMOJIU3
SPUTPOLMTOB, CHUKEHUE COJIEpKaHUs reMoryIo0nHa B KPOBH, XKeNTyXYy (JIeKapcTBEHHasi TeMOJIUTH-
yeckas aHeMusi). [IpuunHOl sABiIseTCS HapylIEHUE B 3PUTPOLUTAX PEAaKIIMU BOCCTAHOBJICHUS JU-
cynb(uIHON GOPMBI TITyTaTHOHA B CYIb(PIUAPUIBHYIO:

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

BoccranoBnennsiit rayratiuon (I-SH) — HeoOxomumblii (akTop Ui BOCCTaHOBIICHHUS
SH-rpynm B remoriioOuHe, moaaepXaHus HOPMAILHOW (DOPMBI SPUTPOIUTOB, CTAOMIN3AINH KITe-
TOYHOU MeMOpaHsb! U T. 1. HegoctatouHast akTuBHOCTh Kakux (hepmenToB I1PDII moxer ObITh Mpu-
YUHOI1 3a001eBaHuA?

3aoanue 3. Metabonutel [IDI] Moryt OBITH HCIIONB30BAHBI JIJIS1 CHHTE3A:
A.HAJ. B. ®AJI. B. YT®. I'. Kodepmenra A. JI. JKupnsix kucnot. E. TIonoBsIX rOpMOHOB.

3aoanue 4. TTumesast ppykTosa GpochopunrpyeTcs B IEYSHU U PACIIEIUISETCS ¢ 00pa30BaHUEM:
A. IByx Monekyi pochoarokcuamneroHa.

b. Monekynsl pocdoauokcuaneTona u rUIepUHOBOTO albJIeTua.

B. Monekynbl guokcuarietora u 3-hochormineprnHOBOTO albAeTH/IA.

I'. Monekynsl pocdoauokcuaneTona u 3-hocorauiepuHOBOro ajibIerua.

. AByx momnekyn 3-pocdormuiepuHOBOro anbaeruia.

3aoanue 5. Kaxoii u3 cinenyronmx GepMeHTOB HE y4acTBYET B pEaKIUIX MOCIE0BATEIbHOTO
IIpEBpAIICHMS TanakTo3bl B Y IP-rmroko03y?
A. T'anaktokunaza. b. Dnumepasza. B. ®ocdormokomyraza. I'. Ypununtpanchepasa.

3aoanue 6. Y G0IbHOTO XpOHMUYECKUN TemaTUT C MpU3HAKaAMHU MEYEHOYHOM HEJ0CTaTOYHO-
cru. Ha mpueme y Bpaya OH CIIpalIMBaeT, Kak 4acTO MOXKET YIOTPeOIsATh CHUPTHBIE HAUTKU. YTO
ObI BBI TOCOBETOBAIN O0NbHOMY? OOOCHYITE CBOI OTBET.
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3adanue 7. Kopeun unrubupyer 3',5-pochommscrepasy, npespararonryio tAM® B AM®.
Kaxoit u3 nepeuriciieHHbIX 3 deKkToB OyneT HaOII0aThCs MOCe BO3ACHCTBUS KopernHa?

A. CHuXeHMe akTUBHOCTH IIPOTEUHKUHA3bl A B IICUEHHU.

b. CHuxeHue akTUBHOCTH NPOTEUHKUHA3BI A B MBILIIAX.

B. IloBbllieHNE aKTUBHOCTH TUPYBATKUHA3BI B [ICUCHH.

I'. CHMXeHue aKTUBHOCTHU TJIMKOT€HCUHTA3bl B IIEUCHH.

3aoanue 8. bonbHOU caxapHbIM AMAa0ETOM MOCJIE UHBEKIUU MHCYJIMHA HE CMOT CBOEBPEMEH-
HO noecTb. Ha pabore ero coctosHue pe3ko yxXyauuiaock. Bpau ckopoil momoly npu ocMoTpe oT-
MedaeT OeCrOKOUCTBO OOJIBHOTO, OJIETHOCTD M BIAXKHOCTh KOXKHBIX ITOKPOBOB, YTHETCHUE pedIieK-
COB. YPOBEHb INIIOKO3bI B KPOBU COCTaBJsAET 2,8 MMOJIb/1. YTO ciiefyeT cpouHO BBECTH 3TOMY Ia-
HUEHTY?

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

3aoanue 9. I1oyeunblii TOPOT JJIs TIFOKO3bI COCTABIISAECT:
A. 5,5 mmons/n. B. 10 mmois/a. B. 20 mmons/i1. I'. 30 MMoiIs/m1.

OTBeTHI K pelleHUuI0 3aJaHuil

/Jlna camonpoeepku ucxo0no20 ypoeHs 3HAHUIL:

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

Jlna camocmoamenvhoul padomet:

21—A,b,B,T'.3.1. A— BepHo; b — BepHo.

4.1. A — ranmakrozemus; b — Tan-1-pochar-ypununrpancdepasa; B — uckiIounTh ranax-
TO3Y U3 MUIIYU (MCKYCCTBEHHOE BCKAPMIIMBAHHE).

5.1 — a) yBenuuurcs; 0) nUpyBaT CHUXKAETCS, JJAKTAT HAPACTAET; 5.2 — BEPHO.

66.1—B;2—A;3—B5,B.

JIABOPATOPHAS PABOTA (60 MUHYT)

N3y4yenne BIANSHNS TOPMOHOB HA COJEPKaHME TVIIOKO3bI B KPOBH.

JUig u3ydeHus BIUSHUS TOPMOHOB Ha YPOBEHb IJIIOKO3bl B KPOBU IPEIAratoTCsi TPU MPOObI
KpoBHU (omnbITHBIE). OIHAa U3 HUX B35Ta O BBEJACHUS TOPMOHOB, JIpyras — IOCJE BBEACHUS MHCY-
JIMHA, a TPEThsl — I10CJIE BBEICHUS aJPEHAJIAHA.

1. Onpenenurte cofepkaHue TITFOKO3bI B KaXXI0U U3 Tpo0.

2. Ha oCHOBaHMHM TOJYYEHHBIX PE3yJIbTATOB CAENANTE BBIBOM, KaKas M3 MPOO COOTBETCTBYET
IIPUBEICHHBIM BBILIE COCTOSHUSIM.

OmpeneneHre KOHIEHTPAIUK [JIIOKO3bI B MTP0O0axX MpOBOST epMEeHTATHBHBIM (TJIHOKO030-
OKCHa3HBIM) MeTO0M. []apanieabHO CTaBAT ONBITHBIE U CTAHAAPTHYIO MPOOHI.

Xo00 padomer. cm. npenpiayuiee 3aHatue. KoHTpoiabHYI0 mpoO0y MOKHO TOTOBUTH OJHY Ha
rpymiy.

PacueT KOHIIEHTpaLUU MIFOKO3bI IPOU3BOJIAT 11O hopMyIIe:

Con (Mr%)= Eon " Cor (100 Mr%) / Ee;

Koadpdunment nepecuera B equauibl CU (Mmoos/im) — 0,0555.

OTBeT:

BriBoOa:

IMoanuch, mpenogaBarteJisi:
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3AHSATHE 12
KOJIVIOKBUYM 110 TEMAM «BBEJAEHUE B METABOJIU3M»,
«IEHTPAJIBHBIE METABOJIMYECKHUE IIYTHW», «xbBHOJIOI'HYECKOE
OKUCJIEHUE», «-OKUCJIIMTEJIBHOE ®OCPOPUIMPOBAHUE,
«OBMEH YTJIEBOJOB»

Bonpoch! 1151 NOATOTOBKHU K KOJUIOKBHYMY:

1. Merabonu3Mm. [lonstre o kataboausMe (IPUBECTH MPUMEPHI) U 00 aHaboIM3Me (MPUBECTH
MPUMEPHI), Pa3InYMsl U CBSI3b MEXIYy HHUMHU Ha YpOBHE CyOCTpaTa, BOCCTaHOBIICHHBIX KO(epMeH-
TOB, SHEPTUHU U PETYIATOPOB OOMEHA.

2.Bunpl merabonuyeckux myteid. [loHSATHE O KIFOYEBBIX (PETYIATOPHBIX) (EepMEHTaX.
LenTpanpueie (00mIKe) myTu MeTabonu3ma.

3. AzleHuIoBas cucTemMa, €€ KOMIIOHEHTHI, poib B KieTke. CriocoOs! cuaTe3a AT® B KiIeTKe
crnoco0bl ee ruaponusa. [lepeuncnure peakuu U MpoLecchl, conpsikeHHsle ¢ ruaponnzom ATO.
WX poiib 11 KJIETOK U OpraHU3MOB.

4. OxucnurensHoe nekapookcunupoBanue [IBK. ITouemy mporecc OKUCIUTENBHOTO JAeKap-
OOKCHIIMPOBAHUS MUPYBATa HA3bIBAIOT LIEHTPAIBHBIM METa0OIUYECKUM ITyTeM (TOKaKUTE HA CXEME
karabosin3ma)? Hamummre cymMMapHOE ypaBHEHHE U PEAKLIMU OKHCIUTEIBHOIO JAeKapOOKCUINPO-
BaHUS NMUpyBaTa. YKaXUTE GEpMEHTH U KOPEepMEHTHl TUPYBATACTHAPOTEeHA3HOTO KoMIulekca. Ka-
KM€ BUTAMUHBI y4acTBYIOT B 3TOM mpouecce? Uto npou3oiaér npu aepuuure 3TuX BUTAMUHOB B
opranusme? Kak ocyiiecTBisieTcs: peryisiius nupyBaTaeruiporeHa3Horo kommiekca? Paccunraii-
T€ 3HepreTHYeckuil BbIxo (B Moisix AT®) okuciIeHus upyBaTa 10 KOHEYHBIX IPOAYKTOB OOMEHa.

5. luxn tpukapOoHoBbIX KHcHIOT. [louemy mukn KpeGca siBisiercs neHTpadbHbIM METa00Iu-
yeckuM nytem? Ilokaxure Ha cxeme. @ynkuumu LTK. Yto Takoe aHaruiepOTHUECKUE pPEaKLUU
(npumep Ttakoi peakuuu)? Hanummwmre cxemy LITK, HazoBuTe BUTaMHHBI, Y4acTBYIOIIUE B 3TOM
nporecce. Kakue peakunu muxia Kpebca cBs3aHbl ¢ KOMITJIEKCaMu AbIxaTenbHOU 1enu? CKOJBKO
MoJib AT® M0OKHO npu 3TOM nony4uuTh? [lokakuTe 3T0 Ha cxeme EpPMEHTOB TKAHEBOT'O JbIXaHMUS.
PaccuuTaiite sHepreTuueckuii 6ananc oxucieHus anetwi-KoA. Karaboanueckass ¢yHKuus 1uKiIa
Kpebca. YmeiiTe paccuutarh 1 okaszarh Ha cxeme, ckoibko AT® cuHTe3upyeTcsi B MUTOXOHIPHUSIX
IIPU OKUCIICHUU PA3JIUYHBIX CyOCTPaTOB (AMUHOKHUCIIOTHI) 10 KOHEUHBIX MTPOAYKTOB:

a) Tup — pymapar — CO, + H,0;

0) nmpo — a-ketoriyrapat — CO, + H,0;

B) acH — okcanoarnetratr — CO, + Hy0;

r) apr — a-kerornyrapaT — CO; + Hy0;

1) meT — cykiuHuiI-KoA — CO, + H,0;

e) pen — anetmn-KoA — CO, + H,0;

x) Bas1 — cykuuHmwi-KoA — CO; + HyO;

3) ruc — a-ketoriuyrapat — CO; + HyO;

n) wie — cykuuHuia-KoA — CO; + H;0.

6. Buibl Onosormueckoro okucieHus. Butamunasl PP u B, kak ydacTHUKH OKHUCIIATEIBHO-
BOCCTAaHOBHMTENbHBIX peakiuii. Hapucyiite 610k-cxembl HAJTY, HAII®", ®MH u ®AJI. Oxcurena-
3HBIM MyTh YTWIM3alUHU KHcIopoa B kKieTkax. @epmeHTsl. OkucieHue B Mukpocomax. Cxema Mu-
KpocoManbHOHU 1enu. CpaBHUTE OKCUAA3HBIA U OKCUT€HA3HBIN MYTH YyTWIN3alKUK KUuciopoaa. Poib
3THX MPOLECCOB B KIIETKE.

7. TkaneBoe apixanue. Cxema (epMEHTOB TKAaHEBOTO JAbIXaHUs. KOMIUIEKCHI IbIXaTelbHOU
1enu. YKaXuTe Ha CXeMe y4acTKU C dHepruew, 1octaroyHoi ans oopasoanus AT®. Ha ocHoBa-
HUU KaKOro H3MEpSEMOro IOKa3aTesld MOXKHO OINPEAEIUTh KOJIMYECTBO SHEPIUH, BBIIEISIEMOMN
B pEaKIMM MepeHoca 3JeKTPOoHOB? Perymsuus akTMBHOCTU (DEPMEHTOB ABIXATENbHOW LIENH, POJIb
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AlD, ATO. Ymeiite n300pa3uth cxemy (epMeHTOB TKaHeBOro apixaHus st HAJl-3aBHUCHMBIX
n ®AJI-3aBUCUMBIX CyOCTpaTOB. YMelTe BKIIOUaTh cyocTpatsl mukia Kpebca (n3onurpar, a-KeTo-
rIyTapar, Majar, CyKUMHAT) B JIbIXaTeIbHYyI0 1enb. Onpeaenure, yeMy paBeH ko3 uiment ¢poc-
dbopmwmpoBanus (P/O) nns xaxgoro u3 3tux cyocrpatoB. Ha cxeme o0s3aTeNbHO yKas3bIBaWTe
YUYACTKH COTPSDKEHUSI TPAHCIOPTa IIEKTPOHOB M (ochopunrpoBanus. MOXKHO JIM UCIOIB30BAThH
JUISL OKMCIIEHHs cyOcTpaToB B MuToxoHApuax HAJID™? Poims HAJI®" B kieTke.

8. Uro Takoe okuciuTenabHoe (hocopunupoBanue (onpeaercHue, CyOKIETOYHAs JIOKAIN3a-
uus)? OcHoBHBIE NonokeHus Teopur [1. Murtuenia, oObsACHSIONINE MEXaHU3M OKHCIUTEIbHOTO (ho-
coprmpoBanus. Kak n3MeHsieTcst mporecc OKUCIUTENbHOTO (ochOpPUIMPOBAHUS IPU HEJOCTATKE
KHCIIOpO/ia B KJIeTKax (OOBSICHUTh MexaHu3M)? UTo Takoe pa3oOiieHrue OKUCIUTENbHOrO (hochopu-
nmupoBanug? Kakumu cBoiicTBaMU TODKEH 00yaaaTh pazolmuTens? Kak M3MeHsIeTCsl MOrJoeHue
KHUCJIOpOAa NpU AeWCTBUU pazoluureneld (mosicHUTh MexaHu3M)? CpaBHUTE MEXaHU3MbI OKHCIIHUTE-
JTBHOTO ¥ cyOcTpaTHOrO (pochoprmupoBanus. Kakol u3 HUX mpeodiaaaeT B MUTOXOHIPUSX ?

9. T'unosuepreTuueckre cocTosiHUS. MHruOUTOpPHI MepeHoca 3JICKTPOHOB IO JIbIXaTEIbHON
nenu. B kakoM cocTostHUM (OKUCIIEHHOM WJIM BOCCTAHOBJIEHHOM) OYIYT HaXOAMTHCS MEPEHOCUMKHU
AJIEKTPOHOB MpHU OJ0KaJe LEnu: a) MPOU3BOIHBIMU 0apOUTYPOBOI KUCIOTHL; 0) MaJIOHOBOM KHCIO-
TOI; B) IMaHUJAMH, YTapHBIM I'a30M; I') POTEHOHOM; 1) aHTUMULITHOM A?

10. IlepeBapuBaHue yriaeBoa0B. YTO HOHUMAIOT MO BPOXKACHHON HENEPEHOCHMOCTBIO JTUCa-
xapuoB? [IpruuHBl HapyIIEHUs TIepeBapuBaHus JakTO3bl. JlakTyno3a u 000CHOBaHUE €€ MCIIONb-
30BaHUs B MUTaHUU. POllb MUIIEBBIX BOJOKOH (KJI€TYaTKa, MEKTUHBI) B MUTAHUU YeloBeka. Mexa-
HU3MBI BCACHIBAHUSI YTIICBOJIOB B KUIIICUYHHKE.

11. MexaHu3M TpaHCIOPTa IJIIOKO3bI B KJIETKU. Hamumure peakinio akTHBUPOBAHUSI MTOCTY-
MUBIICH B KJIETKY IIFOKO3BI M YKOKUTE MTyTH €€ JaIbHEHIIEro MpeBparieHusl.

12. XuMu3M peakiuii HEOKUCIUTEIHHOTO U OKUCIUTEIFHOTO 3TAallOB aHA3POOHOTO TIIHKOIIHU-
3a. buomornveckass poib TIMKONIN3a, Ha3HAYCHHE JAKTATICTUAPOTEHA3HOW peakmuu. Perymsmus
aHa’poOHOTro pacmnaja rioko3bl. Kakoil u3 Kiro4eBbIX (JEPMEHTOB TIIMKOIHM3a SBISETCS KIFOUYEBBIM
W JUIS IpYTUX TyTeil oOMeHa riroko3bl? PerymaropHas pons 2,3-mudochornnmnepara. JHepreTude-
cKuil BbIX0A ruKonu3a. Mexanusm cuate3a AT® B aHapOOHBIX YCIOBHSIX.

13. Xumu3m crupToBOTO OpoXKeHHs (HEOKUCIUTENBHBINA 3Tall, OKUCIUTENBHBINA dTar). Peak-
IIUH, 00IIHe JUIsl CIUPTOBOTO OpOXKEHUs U IIMKoau3a. Pasnuuus stux nByx npoueccos. Kirouessle
(bepMeHTHI ciupToBOTO OposkeHus. Kakne coOeAMHEeHUsI MOTYT PETyIHpOBaTh ATOT Mporecc?

14. OOMeH >K30Te€HHOr0 TaHoJa (cXema), TKaHeBasl JIOKaIM3alus mpoiecca. MexaHus3m pas-
BUTHS aJIKOTOJILHON TUTIOTJTMKEMUH U JIAKTAINIEMHUH.

15. AspoGHoe OKHCIIeHHE IUIIOKO3bl. DTallbl U UX CYOKJIETOYHAs JIOKAJIN3alusl, SHepreTuye-
CKUH BBIXOJ (pacueT MPOBOAMTE MO3TAanHO) U MeXaHu3Mbl cuHTe3a AT®. YpoBHu perynsuum,
KIII0YeBbIe ()epMEHTHI U UX peryasiTopsl. CpaBHUTE SHEPTETUUECKUIM BBIXOJI aHA3POOHOTO U a’p0o0-
HOTO (TIOATAITHO) OKHUCJICHHUS TIFOKO3bI U MEXaHU3MBI cuHTe3a ATO.

16. Cynp6a KOHEUHBIX MPOIYKTOB IIMKOJIM3a — NMHUPOBUHOTPATHON M MOJIOYHOM KHUCIOT.
KaxoBa cynp0a naktara, oOpa3oBaBIIETrOCs B SPUTPOIMTAX? DTambl U SHEPTETUUYECKUN BBIXOJ
a’po0OHOTr0 OKHCIEHMs JaKTaTta (pacueT mpoBojuTe mnod3tamHo). [lytm merabonu3ma nupyBarta.
Kakoii myTh yTuiau3anim nupyBaTa CTUMYJIUPYETCS IPUA YHEPTOAe(HUITUTE B KIETKAX?

17. I'mroxoneoreHe3. buonornueckas posib, CyOKJIeTOUHAS JIOKAIU3aLus, CyOCTpaThl, KItoue-
Bble ()EPMEHTHI U PETYISALHUA Mpoliecca. XUMHU3M KIIIOUEBbIX peakluid. YMeNTe paccuuTaTh dHepre-
THYECKHM OamaHc cuHTe3a Mo rioko3sl u3 [IBK u VK.

18. Cxema rimKoreHe3a B TenaToruTax ¥ MuonuTax. KakoBbI 3amackl yriieBoI0B B MBIIIIIAX,
B [I€YEHU U B 1eJIoM opranu3me? PaccunTaiite sHEproTpaTsl BKIOYESHUS MOJIEKYJIIbI (MOJIS) IIFOKO-
3bI B MOJIEKYITY TJIMKOTeHA. [ OpMOHambHas peryisiinus TIUKoreHe3a. Kak mposBisercs: y dyenoBeka
CHIDKEHHE aKTUBHOCTH INIMKOT€HCUHTAa3bI? UTO Takoe arluKoreHos?

19. I'mukorenonm3, Ouosorndeckas poib. Uto Takoe (ochopoiu3 U TUApONA3 TIIHKOreHa?
Bo03MO>HBI 11 peakliuy TUAPOIN3a IIIMKOoreHa B kieTkax? Cxema gochoponusa riavkorena. 3Haiire
pa3auyus 3TOro Mpoliecca B MEYEHU U MbIIIIax. ECTh 11 B 3THX pa3nuyusx OMOJIOTHYECKUI CMBICI,
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a eciii ecTbh, TO Kakoi? M300pazuTe cxeMy INIMKOT€HOJIM3a IO BIUSHUEM IJIIOKaroHa, TKaHEeBas
JoKanu3anus. MexaHu3Mbl aKTUBUPOBaHUS TIUKoreHdochopmiassl agpeHannHoM (cxema). [Toka-
KUTE Ha CXEME, YTO BHITOJIHEE B SHEPreTUYECKOM OTHOIICHUH: CPa3y OKHUCIATH TIIIOKO3Y WM BHa-
yaJie MPUCOEIUHUTE €€ K TJIMKOIeHY UM 9TO HEe MMeeT 3HadeHHs (pacueT MPOBECTU AJIsi aHa3poO-
HBIX ycioBuif). YTo HazbiBaroT riuukoreHo3aMu? [lpuuunel 6ose3nu ['upke, 601e3nu [omre.

20. TlenTo3odocdaTHbIil MyTh pacnaia riIOKO3bI, 3TAIbl, OMOJIOTHYECKas POJIb.

21. N3o0pa3ute cxemarudecku odOpazoBanue Y /D-rmoko3sl. KakoBa Ouonornyeckas poiib
MpoueccoB, Ucnoyb3yromux Y P-rioko3y? 3HaueHHEe TIIIOKYPOHOBOTO IMYTH PACIICIUICHUS TJIIO-
KO3bI B TIeUeHU U pubdpobIacrax.

22. TlpeBpailieHue rajakTo3bl B r0Ko3y (cxema). KakoBbl mpuunHbl ranakrozemMun? CuHTE3
rajJaKkTo3bl M3 TIIIOKO3bI (cxema). Hamummre peakmuio CHHTE3a JIAaKTO3bl B KIJIETKAX MOJOYHOM
HKeIe3bl.

23. Cxema npeBpaiieHus (GpyKTo3bl B TUIOK03y. [lpuunHbl naponatudeckoi GppykTozypun
U BPOXAEHHON HETIEPEHOCUMOCTU (DPYKTO3BI.

24. Metoapl OIpeaeNieHus] COAep KaHus TIIIOKO3bI B KPOBU M €€ (hM3MOJIOTHYECKasi KOHIICH-
Tpauus. ['opMoHanbHas peryisiius YpoBHS [NIFOKO3bI B KPOBH.
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OBMEH JIMIIN1OB

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

AKTYaJbHOCTb TeMbl. JIUnuabpl — Ba)kHas COCTaBHAs YaCTh MUILEBHIX MPOJYKTOB HE TOJIBKO
BCJICJICTBHE BBICOKOM SHEPreTUUECKOM LIEHHOCTH, HO TaKXKe M MOTOMY, YTO B HATYpaJbHBIX MUIIIE-
BBIX KHUPax COAepKaTCs KUPOPACTBOPUMbBIC BUTAMHUHBI U «HE3aMEHUMBIE» >KUPHBIE KUCIOTHI (T10-
JIMHEHAChIIeHHbIC). Takue KUpPHbIE KUCIOTHl B OPraHU3Me — MPEIIIECTBEHHUKH SMK03aHOUI0B —
JUOUAHBIX TOPMOHOB, UTPAIONIMX Ba)XXKHYIO POJIb B Pa3BUTUU BOCHAICHUS, aJUIEPIHH, Mpoliecca
CBEPTHIBaHUS KPOBHU.

[lepeBapuBaHue JUMUIOB B KEIYyAOUHO-KUIICUHOM TPAKTE — CIOKHBIA OMOXMMHYECKUN
nponecc. st co3nanus (U3HOIOTHYECKUX YCIOBUH THIPOIN3a JTUHIOB B KUIIICUHUKE HEOOXOTH-
MO TIOJHOLIEHHOE ()YHKIIMOHMPOBAHHE HECKOJIBKHX OpPraHOB: MEYEHU, MOIKEITYAOYHOU >KEIe3bl,
TOHKOTO KHIIeYHHKA. JIepeKT ydacTusi 3TuX OpraHoB B YCBOCHHH IMUIIECBBIX JIMITAIOB OPTaHH3MOM
MPUBOJUT K HAPYIICHHUIO OOMEHA KUPOB U PAa3BUTHUIO MATOJOTHYECKUX MposiBieHuil. OnHO U3 Ta-
KHX TIPOSIBIICHU — cTeaTopes (MOsSBICHNE B (PeKAINIX HETIEPEBAPCHHBIX KUPOB).

[Tockonbky aunuasl — ruaAPoGOOHBIE COSTUHEHUS, UX MPUCYTCTBHE B KPOBOTOKE BO3MOXKHO
TOJIBKO B BHJI€ CHEIHAIBHBIX TPAHCIIOPTHBIX (POPM — JIUIIONPOTEHMHOB. XUJIOMUKPOHBI (OJUH M3
KJIaCCOB JIUTIOMIPOTEHHOB) CIIYKAT JUIsl JOCTABKHU JIUMH/IOB U3 KUIICYHHUKA B pa3jIMuHble TKaHU U TIe-
yeHb. Hapyiienus Ha ypoBHE 00pa30BaHUS JIMTIOMPOTEHHOB (MJIM UX YTUIIM3AIUHU) SBISIFOTCS TIPUYU-
HaMH pa3BUTHS Pa3IMYHBIX (OPM THIO- U THIepaunonporenHeMuii. Hanbomnee pacnpocTpaHeHHbIe
3a00JeBaHus, CBSI3aHHbBIE C HAPYILIEHUSIMU OOMeHa JINIHJIOB, — CaxXapHbI AUAa0ET U aTepOCKIEPO3.

eab 3aHATHSA: 3aKPENUThH 3HAHUS 110 XUMHUU JUIUA0B; YCBOUTHh MOJIEKYJISIPHBIE MEXaHU3MBbI
MepeBapuBaHUs M BCACHIBAHUS JIUMUIOB MUIIM, PECUHTE3a JTUMUI0B, TPAHCIIOPTA IK30TCHHBIX JTH-
MUJI0OB 110 KPOBEHOCHOMY PYyCIy JUIS MOCJIEIYIOIIETo aHann3a OMOXUMHUYECKUX aCleKTOB Hapyllie-
HHI 3TUX MPOLECCOB.

TpeGoBanusi K MCXOAHOMY YPOBHIO 3HAHHWii. {151 MONHOTrO yCBOEHHS TeMbI HEOOXOAUMO
MMOBTOPUTH:

" U3 obwell Xumuu.

— CBOMCTBa MOBEPXHOCTHO-aKTUBHBIX BEIIECTB, MUIIEIUIO00pa30BaHUE;

— TUTPOMETPUUYECKUE METObl AHATIN3A;

= OuoOp2aHUYeCKOU XUMUU.

— CTpPOEHHE U CBOWCTBa MHOTOATOMHBIX CIHUPTOB (TJIHMIIEPOJI, UHO3UTOI), IPUPOTHBIX BBIC-
11X KapOOHOBBIX KUCIIOT;

— CTPOEHHE MPOCTHIX JIUMUAOB (BOCKOB H HEUTPAIBLHBIX )KUPOB);

— OCOOEHHOCTH CTPYKTYPHI U (DH3UKO-XUMHUUYECKHX CBOWUCTB (POCHOIUNUIOB U FKEITUHBIX
KHCJIOT;

— COCTaB M CBOMCTBa XEJIYH, €€ y4acTue B Ipoleccax MUIeBapeHus. MexaHu3Mbl perys-
[IUU )KeTYe00pa30BaHUs U )KETUCBBIICIICHUS;

— COCTaB U CBOMCTBA MUIICBAPUTEIHHBIX COKOB; IEPEBAPUBAHNE KUPOB U BCACBIBAHUE TIPO-
JTYKTOB TUJIPOJIK3a KUPOB.

3ATAHUS 1JIsI CAMOITPOBEPKH UCXOJHOI'O YPOBHS 3HAHUM

3aoanue 1. BcnomHUTE, 9YTO IPUPOIHBIC KUPHBIE KUCIOTHI OBIBAIOT HACKHIIICHHBIMHU U HEHa-
CBHIIICHHBIMU. [lONMMEHOBBIE KXUPHBIE KUCIOTHI SBJSIOTCS HE3aMEHUMBIMH (haKTOpaMU IMUTAHUS
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U JIeNATCS Ha 2 TPYNIbl — ®-3 U ®-6 — B 3aBUCUMOCTH OT TOJIOXKEHHUS ABOMHON CBSI3U OT yrJie-
POJHOTO aToMa mocJiefHer (METHUIIBLHOM ) TPYIITIHL.

[TogGepute 1Ist KaXA0H KUPHOM KUCIOTHI COOTBETCTBYIOIIEE 0003HAUCHHE:!

1. TlanpbMUTHHOBASI. A. 18:2 w-6.
2. CreapuHoBasl. b. 18:3 »-3.
3. Ouieunosasi. B. 20:5 »-3.
4. JlunomeBas. I.20:4 ©-6.
5. Jlunonenosas. I1. 18:1 ©-9.
6. ApaxuzmoHoBasl. E. 18:0.

7. DHKO3aleHTacHOBAs. K. 16:0.

3aoanue 2. Ilpn noGaBieHNU K Karie HEIMYIBIHPOBAHHOTO JKHPA COJICH JKEITYHBIX KHUCIIOT
00pa3oBaoCh 10" menkux Kameis skupa. Kakum CBOHWCTBOM KEITUHBIX KHCIOT MOKHO OOBSICHUTH
UX 3MYyJbrUpytollee aeictaue?

A. AMOuUIBHOCTBIO.

b. PacTBOpUMOCTBIO TOJIBKO B BOJE.

B. PacTBOprMOCTBIO TOJIBKO B HETIOISPHBIX PACTBOPUTEIISIX.

I'. HepacTtBOprMOCTBIO B BOJIE.

J1. HepacTBOpUMOCTBIO B OPIraHMYECKUX PACTBOPUTEIAX.

3aoanue 3. B pacTBope C MOMOIIBIO CENU(PUUSCKIX PEaKIMil ONpeeieHbl CIeAYIOLIe mpo-
JOYKThI THIPOJIM3a: TIIMLEPOIT U )KUPHBIE KUCIOThI. Kakoe BemecTBo ObUIO MOABEPTHYTO TUAPOIU3Y?

A. Xonecrtepon. I'. Xonesas kuciora.

b. Tpuanuiraunepoi. . ChuHrosus.

B. ®ocharuannxoaus.

3aoanue 4. OOpaTuTe BHUMAaHHE, YTO B COCTABE TIUIIEPOJIUIIAIOB HEHACKIIICHHBIC KUPHBIC
KHCJIOTHI OOBIYHO pacmojaratloTcsi Bo BropoM (f)-mososkennu. Hanmmmre Gopmyiny 1-maibMUTOMII-
2-JTMHOJIEOUI-3-CTeapOUNTIUIEpoiIa. DTO COeANHEHUE!

A. T'mapodunshoe. b. 'mapodoOHoe. B. AMpudunshoe.

Hpa@uﬂbHOCWZb pemeHud npoeepbnie, conocmaeue ux ¢ omeeniamu.

Bonpocs! 1uist 00cyxkneHus:

1. O0mast xapakTepucTUKa U KiIacCU(UKAIMS JUIHIOB (OMBUISEMbIE U HEOMBUIsIEMbIE, TIPO-
CThI€ M CJOXHBIE). XapaKTepUCTHKa TPyl JUNUAOB (XUMHUYECKHE (OpMyJbl U HOMEHKIATypa
AlWITIUIEPOTIOB M IIMUepoochOIUnUIoB; OJOK-CXeMbl CTPOEHHMsS BOCKOB, chuHrogocho-
JUNHI0B, TJIUKOJIUIIUIOB, Cyab(oInunuIoB). buonornueckas poib JTUNUAOB.

2. Jlunnasl muny. [lepeBapuBanue IUNUA0B, STanbl. DMYJIbIHpOBaHUE (Ha3HAaYeHUE, (pakTo-
PBl, CTaOMIM3aIUs JKUPOBOHM dMyIibcun). XKenub, sKeTYHbIe KUCIOTHI (IEpBUYHbBIE, KOHBIOTHPOBAH-
Hble, BTOpPHYHBIE). MecTo 00pa3oBaHHs, y4yacTHE€ B YCBOGHUHU JMNUIOB nuuu. [ledeHouHo-
KUILEYHAs PELUPKYIISIIINS )KETUYHBIX KUCIIOT.

3. l'unponus mnuaoB (cxembl peBpaieHuil). @epMeHTs (MecTo 00pa3zoBaHus, CyOCTpaTHAs
cnenupuYHOCTh). MexaHn3Mbl aKTUBAllMU MaHKpeaTudeckol jiumnasbl. BeackiBaHue (MexaHHU3MBL,
MUIIEJUIIPHOE pacTBOpeHue, cyabba muuemnt). [IpeacraBnenne o HapylIeHUsIX MEpeBapUBaHUS U
BCAChIBaHMsI JIUITUIOB.

4. PecuHTe3 TpUAIMITIUIIEPOTIOB U TIHLEPO(OChONUIUAOB B SHTEPOIMTAX. TPaHCHOPTHbIE
¢dopMbl TUNIUAOB B KpoBH. CTpoeHHE U META00JIN3M XUIOMUKPOHOB.

JUTEPATYPA JJ51 IOAI'OTOBKHA
Ocnoenas

1. buonoeuuecxas xumusti / B. K. Kyxra [u np.]. M. : Bunom, Munck : Acap, 2008. C. 193-210, 213-216.

158



2. bepesos, T. T. buonoruueckas xumus / T. T. Bepeszos, b. ®. Kopokun. M. : Meaununa, 1990.
C. 276-291, 305-309, 315-316.

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

4, KoHCHEKT JIEKIWHA.

Jlononnumenvuasn

1. Jlenunooicep, A. OcHoBbl onmoxumun / A. Jlennamkep. M. : Mup, 1985.

2. Buoxumus yenoseka / P. Mappu [u mp.]. M. : Mup, 1993. T. 1. C. 151-164, 238-246, 256—268.
T. 2. C. 287-290, 295-296.

3ATAHMS 1JII CAMOCTOSITEJIBHOM PABOTHI

3aoanue 1. BciomuuTe KiacCU(pUKALMIO JIUMUIOB U HAUIIUTE (OPMYJIbl TPUALUITIIUIIEPO-
JI0B ¥ TIUIEpOoPOochHOTUNHIOB. 3aIOMHUTE, YTO BaYKHOE CBOWCTBO HEKOTOPBIX JIUMHUIOB — am@u-
¢unvHocms, T. €. CIOCOOHOCTH B3aUMOJICHCTBOBATh Kak ¢ THIPOGOOHBIMHU, TaK U € TUIPOGUIBHBIMU
Monekynamu. OOpaTuTe BHUMAaHUE HA TO, YTO JIMIUBI BBIMOIHAIOT pa3Hble (QYHKIIMH B 3aBUCUMO-
CTH OT HX CTpOEHHs U CBOMCTB. Kakue (yHKIIMH BBIOIHAIOT EPEUNCICHHBIE HUKE JIUTTHIBI?

A. Xonecrepod. 1. Duepreruueckas.
b. Tpuammnriuuepod. 2. CTpykTypHasi.
B. ’KupHble KHCTIOTBL. 3. IIpenmiecTBEHHUK CTEPOMIHBIX TOPMOHOB,
I TlonuHeHachlllleHHBbIE JKUpPHBIE  BUTamMHuHA Dj, )KeTYHBIX KHCIIOT.
KHUCJIOTBI. 4. TpenmecTBEHHUKH SUKO3aHOUIOB.
. ®ochoaunuasl. 5. Tepmoperymsiusi.

E. I'mukonunuael.

3aoanue 2. 3anioMHUTE 3Tallbl IIepeBapUBaHUS U BCACBIBAHUS MMUIIEBBIX )KUPOB (3MYJIBIUPO-
BaHUe, TMJIPOIN3, 00pa3oBaHKe MUIIEIUT U BCACHIBAHUE B CIU3UCTYIO KUIIEUHUKA). Y MeilTe Ha3BaTh
(bakTopsl, CIIOCOOCTBYIOIINE 3MYJIBIMPOBAHUIO )KUPOB, M MEXaHU3M CTaOMIIM3aLUN 3MYJIbCUU IO
JEUCTBHUEM COJIEH JKEITYHBIX KHCIIOT, UCXOAS U3 CTPYKTYPBI 3TUX COCIMHEHUM.

2.1. Vkaxure, Kakasg U3 MEPEUUCICHHBIX MKETYHbIX KHUCIOT SBJISETCS Hambojee CHUIbHBIM

SMYJIBraTOPOM:
A. Xonesas. I'. JInToxomneBas.
b. XeHonae3zokcuxoienas. J. Je3okcuxoneasl.

B. I'mukoxoseBas.

2.2. [lonbepute mecTo 0Opa3oBaHMsI ISl BBILIETIEPEUUCIICHHBIX HKETYHBIX KUCIIOT:
1) nedeHp; 2) KUIIEYHUK; 3) TOJKENTyI0UHas Kellesa.

2.3. U3yunte cxemy MEYEHOYHO-KHIIEUYHOW PELUPKYISIIUU KETUYHBIX KUCIOT M OoOpaTHTe
BHHUMaHHUE Ha TO, YTO €XKEAHEBHO ¢ KajioM Bbiaensercs 0,5—1 r KequHbIX KUCIOT. DTO €TUHCTBEH-
HBII 3HAUMMBIH IYTh BBIBEJACHUS X0JIECTEpOIIa U3 OpraHu3Ma.

3adanue 3. dMynprupoBanue ruipoPoOHBIX KUPOB — OJHO W3 YCIoBUH 3 (PEKTHBHON pa-
00THI TAaHKpeaTHuecKoi numna3el. Hanummure B 001emM BuIe peakiuu mo3ranHoro ruaponuza TAT
MOJT IEHCTBHEM 3TOT0 ()epMEHTa C YUETOM TOTO, YTO IMaHKpeaTndecKas JInmasa ¢ OONbIIeH CKOpo-
CTBIO PaCIIEIUISET B )KUPAaX CIOKHO-d(PHPHBIEC CBSI3U B 0-TIOJ0KeHUU. [loT4epkHUTEe OCHOBHBIE KO-
HEYHBIE TIPOTYKTHI IePEBAPUBAHHS KAPOB.

3.1. BeiGepute mpaBUIbHBIA BapuUaHT OTBETA: MEpE] BCACHIBAHWEM B CIU3HUCTYI0 TOHKOTO
KHUIIIEYHUKA U3 JKEIYHBIX KHCJIOT, XOJecTeposia U aMPUPUIBHBIX MPOAYKTOB THIPOJIA3A KUPOB
(>KUPHBIX KUCIOT U J-MOHOAIMITIIUIIEPOTIOB) 00pa3yroTCs:

A. CMmemmaHHBIE MAIIEIUTEL.

b. JIunocomsl.

B. CexpeTopHble TpaHyIIblL.

I'. Tpupanunrauuepos.
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3.2. 3aroMHHUTE, YTO MPU3HAKOM HAPYIICHUS NIEPEBAPUBAHNUS U BCACHIBAHUSA KUPOB SIBISETCS
creatopes. [Ipu 3TOM Kaja GOJBHOTO COMEP)KUT HEPACIICTICHHBIN XUP U UMEET CEPOBATO-O0ebIi
1BeT. BeimoaHuTe crieayromiee 3aJaHue: U3 JIEBOro CTOJI0MKA TaOIUIIBI BBIOEPUTE COCTOSHHS, KOTO-
pbIe MOTYT MIPUBECTH K CT€aTOpee; U3 MPABOrO CTOJIOMKA — BO3MOXKHBIE ITOCIIEICTBUS:

1. CHmwkeHne ceKpelny Wiu akTUBHOCTU NaH-  A. [Toeimenne ypoHs TAI' B KpoBH.

KpeaTHU4eCcKOH JInMasbl (IIaHKPEaTHT). b. Hapymenue BcacelBaHUS >KUPOPACTBO-
2. HapymieHne  SMynbrUpOBaHHs — >KHPOB PUMBIX BUTAMHHOB («KypHUHAsI CIETOTa»,

BCJICJICTBUE HEAOCTAaTOYHOI'O IOCTYIUICHMS KPOBOTOYMBOCTB).

Ke4u B MPOCBET KullleyHHKa (kemyHoka- B. Hapymenue BcachlBaHUS He3aMEHMMBIX

MeHHas 00JIE3Hb). [IOJINHEHACBIIEHHBIX JKUPHBIX KUCIIOT.

3. Hapymenue ¢ynknuum nedeHu u ymenbline- [. Oxxupenue.
HUE CUHTE3a KeTYHBIX KUCIOT (FenaTuT).
4. JlucOakTepunos.

3.3. [lepeBapuBanue HocoMUNUIOB MPOUCKXOANT MO ACHCTBHEM IMaHKpeaTndeckux (ocgo-
JMna3s ¢ o0pa3oBaHMEM IJIMLIEPOIIA, BBICIINX XKUPHBIX KHCIIOT, a30THCTHIX coeMHeHUH 1 (ocdop-
HOW KUCIIOTHI. PaccMOTpuTE pUCYHOK. 3alIOMHHUTE, KaKHe CBS3H CIENN(UIESCKU THAPOIUIYIOT pas-
HbIe BUIBI pocdomumnas:

®dochomumaza Ay

®dochomumaza Ay

CH,-0-CO-R;

| OH _ CHq

CH, ~Q-—P <O - CH,— CH, - N*~ CH
AN

CH;

docdomnmmaza C

®dochomumaza D

3aoanue 4. 3anioMHMTE, YTO B KJETKaX CIM3UCTON OOOJOYKM KMIIEYHHUKA (B SHTEPOLUTAX)
npoucxomut pecuntes TAI' u ¢ochonunuaos U3 BcocaBIIMXCsl TPOAYKTOB TUApon3a. Beryunre
peaKuu pECUHTE3A JIUIHIOB.

4.1. BepHo 11 BbICKa3bIBaHUE: COCTAB JKUPHBIX KUCIOT PECUHTE3UPOBAHHBIX JIMITHUIOB MOKET
CYIIECTBEHHO OTJIMYAaThCA OT MUILEBBIX >KUPOB, MOTOMY YTO CYOCTpaThl PECHHTE3a JKUPOB —
HE TOJIbKO BCOCABILIUECS KUPHBIE KUCIIOTHI, HO U KMPHBIE KHCIOTHI, CHHTE3UPOBaHHbIE B CIH3HC-
TOW KUIIEYHUKA.

4.2. JIns tpancmopta ruapodoOHbIX mpoaykToB pecunte3a (TAIT u agupoB xoirectepona) u3
KUIIEYHUKA CITY>KaT XUIOMUKPOHBI (OJIMH M3 KJIACCOB JIMIIONPOTEUHOB). O3HAKOMBTECH C OOIIUM
IIPUHLIMIIOM CTPOEHMSI JIMIIONPOTEMHOBBIX YaCTHIl U YKAXKUTE KOMIIOHEHTHI, KOTOPBIE COCTABIISAIOT
B XWJIOMHUKPOHE:

A. BHYTpEHHIOIO 4acTh:

b. HapyxHyro yacTb:

4.3. BriOepute 0COOEHHOCTH, XapaKTEPU3YIOLIUE TPAHCIOPT 3K30T€HHBIX JIUITH/IOB:

A. XUJTOMHUKPOHBI TOCTYMAIOT HEMOCPEJICTBEHHO B KPOBOTOK.

b. XunoMukpoHsl nocTynarmT B TuMQy.

B. ITocne runponusa TAI B cocTaBe XMIIOMUKPOHOB JIMIONPOTENHIINIA30M, pacnoiararo-
Iercsl Ha YHAOTEINHU COCYJI0B, dKUPHBIE KUCIOTHI MOCTYNAIOT B KJIIETKU PA3JIMYHBIX TKAHEH.
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I'. OxoHuarenpHOE paciCiyICHUEC PEMHAHTOB XUJIOMUKPOHOB HAa COCTABHBIC KOMITOHCHTBI
IMPOUCXOJUT B I'€riaTonuTax.

4.4. 3anioMHHTE: Y TIOJCH ¢ HACIEICTBEHHBIM Je()EKTOM JIUOMPOTCHHIIUIA3hI B KPOBH T10-
BbIaercst KoHeHtpanus TAI 1 XxunoMukpoHoB. K BHEITHUM MPOSIBICHUSM THIIEPIUITHIEMUU OT-
HOCHTCS KCAHTOMATO3 (OTIIOKEHHUE )KUPOBBIX OJISAIICK B KOXKE).

IIpasunbHocme pewenuii npogepbme, CONOCMABUS UX C OMBEMAMU.

ITPOBEPHTE BAIIIM 3HAHUS (CAMOKOHTPOJIb YCBOEHMS TEMBI)

3aoanue 1. Bee nepeunciieHHbIe JIMINIBI OTHOCATCSA K Tiuiepodocoaunuiam, Kpome:
A. TunansmuronndochatuauiaxonnHa.

b. ®ocharuaHoit KUCIOTHI.

B. Cpunromuenuna.

I'. ®ocdaruauncepuna.

J1. ®ochaTunianHO3UTONIA.

3aoanue 2. [Tumiessie xupbl B JKKT nonseprarorcst pepMeHTaTUBHOMY TuApoin3y. B kakom
otnene XXKT npoucxoaut pacuienieHue skUpoB y B3pOCIIbIX Jt01en?

A. PoTOBOI1 TOJIOCTH. I". ToHKOM KHIIIEYHUKE.
b. ToncToM KullIeUHUKE. . ITumeBoe.
B. XKenynke.

3adanue 3. boIIbHOMY C XPOHUYECKHM MMAHKPEATUTOM B KypCe€ KOMIUIEKCHOM Tepamuu peKo-
MEHJIOBaH Ipenapar eiauu. Kakue KOMIOHEHTHI )KeJTYM y4acTBYIOT B IEpEBapUBaHUU KUPOB?

A. Bpicimme XKupHbI€ HACHIIIEHHBIE KHUCIIOTBHI.

b. Xonectepon u ero 3¢pupsl.

B. Conu sKeT4HBIX KHCIIOT.

I'. ITankpeaTnyeckas nunasa.

J. AnauuariuuepoJibl.

E. [Tankpeatnueckas o-amuiasa.

3aoanue 4. CpIBOPOTKa KPOBU OOJILHOTO, B3SITOM YTPOM HATOIIAK, UMEET MOJIOYHBIA BHJI.
ITpu ananuze oOHapy»keHO Bbicokoe conepkanre TAI u xunomukpoHoB. HacnencteHHsll nedext
Kakoro (pepMeHTa NPUBOJIUT K XMIIOMUKPOHEMUU?

A. TkaHeBOM rOpMOH-YYBCTBUTEIBHON JIMMA3bI. I'. ITankpeaTU4eCKOi1 JIUIA3BI.

b. Xonecreponrcrepassl. . ®ochonunassl.

B. JIunonporenHnumnassl.

3aoanue 5. Kakoli U3 nmepeyrciieHHbIX (DEpMEHTOB BBICBOOOXKIAET apaxUJAOHOBYIO KUCIOTY
13 MeMOpaHHBIX (ochHOoTUnI0B?

A. ®ocdomnumnaza Aj. B. ITankpeaTnyeckas jaurmasa.

b. ®ocdonumnaza Aj. I'. T'opMOH-4yBCTBUTENBbHAS JIUIIA3A.

OTBeThI K pelIeHUI0 3aJaHN I
Jlna camonpogepku ucxoo0nozo ypoeHsa 3HaAHUIL
11-XK;2-E;3-1;4-A;5-b;6-1;7-B).2—A.3—5.4—B.
Mna camocmoamenvnoit padbomot.
11-B,B;2-A,T,1;3-A;4-T;
21—B;22.A-1;b-1;B-
31—A;32.—1,2,3; B, B.
4.1 — BepHo; 4.2. A — TAT, a¢ups! xonecrepona; b — dbochomunuapl, XoaecTepo, amo-
oenku (amo-B48); 4.3 — b, B, T.

5-B,T;6-B).
LT—2; 12,

JIABOPATOPHAS PABOTA (60 MUHYT)
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Pa6ora 1. Kunernka eiicTBUSI NAHKPEATHYECKOH JTHMA3BI

Ipunyun memooa. CkopocTb AEHUCTBUS JIUIA3bl B OTAEIBHBIX MOPIUAX MOJOKA ONpEIesieT-
Csl IO KOJIMYECTBY JKUPHBIX KUCIIOT, 0OpA3YIOIIMXCS MPH THAPOIIN3E KUPa MOJIOKA 3a OMpeeliCH-
HBIH IPOMEXKYTOK BpeMeHH. KoaruecTBO JKUPHBIX KUCIOT OMPEIEISIOT TATPOBAHUEM HIETIOUBIO.

X00 pabompl. B 1Be mpoOMpPKH HATMBAIOT 1O 5 MJI MOJIoKa | 110 1 Mt 5 % pacTBopa maHkpea-
THHA (COKa IMOPKEIyA0YHOM kKene3bl). B 1-10 mpoOupky npunuBaroT 1 Mi1 Bozbl, a BO 2-10 — 1 M
xeman. JKuIKkocTh B poOupkax OBICTPO mepeMeruBaroT. M3 kax o mpoOupku otouparot mo 1 mi
cMecH B KoJIObL, 1o0aBisitoT 1-2 xarum 0,5 % pactBopa denondranenna u TutpytoT 0,05 H pacTBo-
pOM enKoro Hatpa A0 c1abo-po30Boii OKpacku, He ncdezaromieit B reuenne 30 cexynn. O6e nmpoou-
PKH C OcTaBIIeica cMechio nmomeniatoT B TepMmoctar npu 38 °C. Uepe3 kaxapie 10 MUHYT U3 TIpo-
oupox otouparoT mo 1 mi cmecu u Tutpyrot 0,05 H pacTBOPOM €IKOTO HATpa B MPUCYTCTBUU (PEeHO-
ndranenHa 1o ciaabopo3oBoil okpacku. IIpoBoasT 5 Takux omnpeaencHUl U Ha OCHOBaHUH MOJY-
YCHHBIX JAHHBIX CTPOST JABE KPUBBIE, OTPAXKAIOIINE MPOIIECC TUAPOIH3a KUPa MO JehcTBUEM (e-
pMEHTa JUNa3bl BO BpEMEHU U B 3aBUCUMOCTH OT HAJTUYUSI UM OTCYTCTBUS JKEITUH.

NaOH.

t. Rnemsd

Pe3yabrar:

BriBOa:

Paoora 2. /leiictBue (pocdosmnas moaxe sy 1094HON Keae3bl

Ilpunyun memooda. O nevictBun (dochonumnas MmomKeTyI0uHON Kele3bl Ha Tiautepodocdo-
JUMUIBI IMYHOTO JKEJITKA MOXKHO CYJHTbH MO TOSIBIEHUIO CBOOOAHOM (ochOpHON KUCIOTHI, CIIO-
coOHOM 00pa30BBIBATH JKEITHIM OCATOK MIPH HATPEBAHUU C MOJIMOJATOM aMMOHHS.

X00 pabompr. B 1Be nmpoOHpKH HATUBAIOT 10 5 Karesb CyCIIEH3UU SUYHOTrO kenTka. B 1-10
MPOOUPKY A0OABISIOT 2 KalulM MaHKpeaTHHa, a BO 2-10 (KOHTPOJIbHYI) — 2 Karuiu BoAsl. Obe
npobupku nomeniaroT B repmoctat npu 38 °C Ha 30 muH. [locne nakyOanuu B 06€ npoOUpKH Ha-
JUBAIOT MO 5 Kamellb MOJMOJAEHOBOIO peakTHBa, HArPEBAlOT MX Ha IJIAMEHH CHUPTOBKU U OXJIaX-
JAI0T BOJAOIPOBOIHON BOJIOM.

Pesyabrar:
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BeiBOa:

Iloanuck npemnoaaBaTesisi:
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3AHSATHE 14
TPAHCIIOPT JIMIINJIOB KPOBBIO. OBMEH XOJIECTEPOJIA.
JAEIIOHUPOBAHUWE U MOBUWJIN3ALNUA JIMITUTOB.
KOJNMYECTBEHHOE OIIPEJAEJIEHUE B-JIMIIOITPOTENHOB

AKTyaIbHOCTBH TeMbl. [Iporiecchl JenoHNpoBaHus U MOOMIM3ALMU JTUIHIOB U3 KUPOBBIX
JIETI0 B3aMMOCBA3aHbl U MOJBEP/KEHBl YETKOW TOPMOHAIILHOM PETYIIALUHU.

Xonectepon — BaXHBIA 3JIEMEHT MEMOpPAHHON CTPYKTYpBbI, MPEALIECTBEHHUK CTEPOMIHBIX
TOPMOHOB, BUTaMHHa /I, )KETYHBIX KUCIIOT. XO0JIECTEPOI IPUCYTCTBYET B IIUIIEBBIX )KUPAX U MOXKET
CHHTE3UPOBATHCSI MHOTUMH TKaHSAMH. MeXaHH3M €ro CHHTe3a HAaXOAMUTCS MO/ CTPOTUM MeTaboH-
YEeCKUM KOHTPOJIEM. XO0JIECTEPOII SKCKPETUPYETCSI € HKETUbIO JIMOO B HEU3MEHHOM BH/JIE, TMOO B BUJIE
MPOAYKTOB €ro MeTabosm3Ma — KemyHbIX KucaoT. C HapymeHrneM oOMeHa JIMIUIO0B U X0JIeCTepo-
Ja cBs3aHbl Takue 3a00JieBaHMs, KaK OXHMpEHHE, aTepoCKIepo3, MiemMuyeckass O0o0Jie3Hb cepla,
KeITYHOKaMeHHasi 0one3Hb. [loToMy OHMMaHMe BOTIPOCOB CHHTE3a, pacmajia, TPAHCIOPTa U pery-
s oOMeHa JIMIUJ0B U XO0JIeCTeposIa He00X0AUMO MTPU U3YYEHHH 3THX 3a00s1eBaHui.

JIMIOPOTENHOBEI CHEKTP IUIa3Mbl KPOBH — OCHOBHOW IIOKa3aTeNb JIMIUAHOTO OOMeHa
B OpPraHu3Me, U U3MEHEHUE COOTHOLIEHUS JIMIIONPOTEUHOB CBUJETEIILCTBYET O HAPYLICHUH METa-
Oonu3Ma JIMIUI0B.

Iesb 3aHATHSA: U3YyYUTh MPOLIECCHl CHHTE3a M pachaja JIMIUAOB B opranusme; chopmupo-
BaTh MPE/ICTABICHUE O MEXaHU3ME CHHTE3a X0JIECTepoJia B KIETKaxX; MPHOOPECTH HABBIKA KOJTHYEC-
TBEHHOI'O OIpeJIeJIeHuUs B-IUIONPOTENHOB B KPOBH.

TpeGoBanus K MCXOAHOMY YPOBHIO 3HAHHMil. |11 MOJHOrO yCBOEHUS TEMbl HEOOXOAMMO
IIOBTOPUTH:

" U3 OUOOP2AHUYECKOU XUMUU'

— XOJIeCTepOJI: BTOPUYHBIH CHUPT — MPOU3BOAHOE IMKJIONEHTAHNEPIUuapoPpeHaHTpeHa,
CTPOEHHE, CBOMCTBA.

" OUONOUYECKOU XUMUU.

— TJIMKOJIU3 U NMEHT030(p0Cc(aTHBIN MyTh OKUCIEHUS TIIOKO3bl, OKUCIUTENbHOE (hochopuiu-
pOBaHuE.

3AJAHUE JJ151 CAMOITPOBEPKH UCXOJIHOI'O YPOBHS 3HAHUM

3aoanue 1. ViccnenyeMoe BEIIECTBO MOABEPTIIN TUAPOIU3Y U C TIOMOIIBI0 KaYE€CTBEHHBIX pe-
aKUMH ONpPENENIWIN B THAPOJIN3aTe KUPHbIE KUCIOTHl U MUPUCTHHOBBIM cniupT. Kakoe BemecTBo
HCCIIEI0BAIIOCH?

A. Xonesas kucnota. b. Tpuanunrnunepoin. B. @ochatuamnxonus. I'. Bock.

HpCIGMJleOCWIb pemeuuﬁ npoeepvnie, conocmasue ux ¢ omseemamul.

Bonpocsl 1151 00cy:RIeHUs:

1. Cunre3 TAI' u rnunepodocPoIUNUA0B B NIEYCHU U KUPOBOU TKAHU (XUMU3M,
o0Ire dTanmbl CUHTE3a, pa3inuus). TpaHcnopTHeIe GopMbI JIMMHIOB B KpoBH. CTpoeHHE U
metabonmsm JITTOHIT, JITITIII, JITTHIL, JITIBII. Knaccudukanust AUCIUTONPOTEUHEMHUH 110
DpeapuKCoHy.

2. Xomnectepon, OUoNIOrnueckas poib, MUIIEBbIE UCTOUHUKH. BhiBeneHue xolnecte-
poJia 3 OpraHu3Ma, >KeTYHBIC KHUCIOTHl KaK OCHOBHOW KOHEYHBIH MPOAYKT OOMEHa XOJje-
ctepona. [IpencraBneHue o )keTYHOKaMEHHOU Oone3Hu. brocuHTe3 xonmecTepona (TKkaHeBast
U CyOKJIeTOYHAs JIOKAIHU3aIus, CyOcTparhl, 3Tanbl, XUMHU3M | 3Tana, perymsius).

3. Mexanu3mbl nojepkaHus OajaHca XoJlecTeposia B KIETKax. TpaHCIopT Xoe-
crepoia (3X) Bo BHETICUCHOYHBIE KJIETKH, PoJib anoBigg. Poss JITIBIT u JIXAT B pasrpyske
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KJIETOK OT M30bITKa Xonectepona. Merabonusm 3¢gupoB xonecrepona, poinb AXAT, xome-
CTEpOJIICTEPA3HI.

4. T'unepxonecreposieMusi U €€ NpUYUHBL. BHOXUMMS aTepocKiepo3a, HIepxosie-
cTeposieMusi Kak (akTop pucka, Apyrue (akTopbl pucka. MeXaHU3M aTepOreHHOro Jei-
cTBUs anonumnonporenHa (a). OCHOBBI MPO(MUIAKTUKYA U TUATHOCTHKHU THIIEPXOJIecTepoie-
MUH, aTepockiiepo3a (MHACKC aTepOTreHHOCTH ).

5. MoOunu3amus JIUIUA0B U3 KUPOBOW TKAaHU (CXema, Ca* u qAM®-3aBuCHMbIC
MEXaHU3Mbl aKTHUBAIIMM TOPMOH-YYBCTBUTEIbHOM JIMMa3bl, FOPMOHAJIbHAS peryssiius). Poib
JETIOHUPOBAHUS 1 MOOMIIM3ALINHY )KUPOB.

JIMTEPATYPA JUIA ITIOAT'OTOBKHA

Ocnognasn

1. Buonoecuuecxas xumust / B. K. Kyxra [u np.]. M. : Bunom, Munck : Acap, 2008. C. 210231, 254-258.

2. Buonoeuueckas xumus / A.Jl. TaranoBud [u ap.]. Munck : Berr. mik., 2013. C. 186-199, 210-212,
214-217.

3. KoHcnekr nexuuii.

Jlononnumenvuasn

1. Mapwann, B. /Jrc. Knuandeckas 6uoxumus / B. k. Mapmamn. M. : BUHOM, CII6. : Hesckwuii
Huanexr, 1999. 368 c.

2. buoxumus qenoseka / P. Mapu [u mp.]. M. : Mup, 1993. 384 c.

3ATAHUA 1JISI CAMOCTOATEJIBHOM PABOThI

3aoanue 1. Xonectepon — CTPYKTYPHBIA KOMIIOHEHT OMOMEMOpaH BCeX TKaHEW OpraHu3Ma.
Jlis cuHTe3a pa3NuYHBbIX OMOJOTMYECKH aKTUBHBIX BELISCTB B OpPTaHU3ME HCHOJIb3yeTcs cBOOO-
HBIN XOJIECTEPOJI, TOT/Ia KaK dTepuUIIMpOBaHHAs (POpMa — pe3epB X0JIeCTepoIIa B KIETKE.

1.1. I3 opranm3Ma dYejoBeKa CKEIHEBHO BBIBOJAUTCSA OKOJO | T XojecTeposia. YKaKHTE
Han0oJiee 3HAaUMMbI€ TTYTH BBIJICTICHUS XOJIECTEPOIa;

A. B cocTaBe XMIOMUKPOHOB. I'. B Buge crepouHpIX TOPMOHOB.

b. B Bujie couieil KeMUHbIX KUCIIOT. J1. Pacmeruisercst mo aretnin-KoA.

B. Beigenenue ¢ hexanusamu.

1.2. HazoBHUTE UCTOYHUKH U ITYTH UCIIOJIB30BAHUS XOJECTEPOIIA B OpTaHU3ME.

3adanue 2. BplyuuTe NMOCIeAOBAaTeIbHOCTh PEAKLUNA CHUHTE3a XoJecTeposia u3 aunetui-KoA
70 00pa3oBaHUs MEBaJIoHaTa, 00paTUTE BHUMaHUE Ha (PEPMEHTHI.

2.1. OTBeThTE HA BOMPOC: MOXKHO JIM CHIDKEHHEM MOTpeOJIeHHs XOJIecTeposia ¢ MUIIEH 10
100 Mr/ cyT BbI3BaTh CHI)KEHHE KOHIIEHTPAIIMH XO0JIECTEPOIIa B KPOBU?

3aoanue 3. Bplyuute CTpO€HUE U POJIb PA3IUYHBIX JIMIIONPOTEMHOB B TPAHCIIOPTE XOJeCTe-
poua B opranusme, yuactue JIITHII u JITIBII B nepenoce xonecteposia u3 KPOBOTOKA B TKAHU U U3-
ObITKa XOJIECTEepOJIa U3 TKAaHEH B NEUEHb.

3.1. Boibepure, B kakoil popMe MUILEBOI XOJIECTEPOII TOCTYIAET B KPOBOTOK:

A.JIITHIL. b. JINBII. B. JIHIOHIL. I'. XunoMuKkpoHOB.

3aoanue 4. Ilpu nnTeHCUBHON (pu3MUeckoi paboTe aKTUBUPYETCS MOOMIM3AIMs HEUTpaib-
HBIX )XKHPOB U3 JIETIO.

4.1. Kakoit ¢pepMeHT ocylIecTBIseT BHYTPUKIETOUHBIHN JIUITIOJIN3?

A. Ilencus.

b. 'opMOH-uyBCTBUTENBHAS JIMNIA3A.

B. JIunonporenHnunasa.

I'. Ounonentuaasa.

. ®ocdonumasza.

4.2. KakuM rOpMOHOM aKTUBHPYETCS 3TOT (hepMeHT?
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A. NUncynuHoM. b. I'mokaronom. B. Kansuuronunom. I'. OKCUTOILIMHOM.

Hpa6uﬂbHOCn’Ib pewenuﬁ npoeeponie, conocmaesue ux ¢ omeenmamul.

ITPOBEPBHTE BAIIIM 3HAHUSA (CAMOKOHTPOJIb YCBOEHH A TEMBI)

3aoanue 1. Y G0JBHOTO MMOCIE Kypca JICYCHUS aTePOCKIIepO3a U CTPOroro COOTIOCHUS THe-
TOJIOTUYECKUX PEKOMEHIAINK B IIa3Me KPOBU J1a0OPATOPHO MOJATBEPKICHO MOBBILICHUE YPOBHS

AQHTUATEPOTE€HHBIX JTUMONPOTEUHOB. Kakue JIMMonpoTenHbl SBISIOTCS aHTHATEPOreHHBIMU?
A. JIITOHII. b. JIITHII. B. JITIBIL I'. X®JIOMUKpPOHBI.

3aoanue 2. Y nronei, B pallioHe KOTOPHIX Mpeo0iaiaeT pacTUTeNbHAasI U U phi0a, 3HAYU-
TEJIBHO CHIDKEH PUCK 3a0oJieBaHMs aTepockiepo3oM. Kakue BemiecTBa, BXOISIIME B COCTAaB 3TUX
MPOJYKTOB, MOTYT OKa3bIBaTh aHTHATEpOreHHoe AeiicTBre? VX posib B 00MeHe xonectepona?

3aoanue 3. IlaneHTt, KOTOPOMY C Je4eOHOU IENbI0 Ha3HAUYEHO TOJI0JIaHue, B TEYCHHUE ABYX
HeZeNb 3HAYUTENIbHO TMOoXyzel. KakuM ropMOHOM PEryJupyeTcsi CKOPOCTh MOOWIM3AIMH KUPOB
[IPU U3MEHEHUH PEKMUMaA MUTAHUS?

A. I'mtokarosom. I'. KaibLIUTOHMHOM.

b. Okcuronuuom. . ITapaTupuHoMm.

B. AnpenanuHom.

3aoanue 4. Ilpu obGcrnenoBaHUU MOAPOCTKA, CTPAIAOIIET0 KCAHTOMATO30M, BBISBIICHA Ce-
MeliHas rurnepxosiecreposieMus. KoHIIeHTpalms Kakux JUMONPOTEUHOB PE3KO MOBBIIIEHA B KPOBU
MpY JAHHOW MaTOJIOTUH?

A. Xunomukposnos. b. JIITHII. B. JIITOHII. I'. JITIBII.

3aoanue 5. ]Iy cuTyanuu, Korja NpOUCXOAUT ACIOHUPOBAHUE JIMITUAOB, XapaKTEPHO:
A. IloBbIlLIEHHE CEKPELIMN MHCYIINHA.

b. YBenuuenue B KpOBH KOHIIEHTPALIUU CBOOOIHBIX KHUPHBIX KUCIOT.

B. VBenuuenue B kpoBu koHueHnTpauuu JIIIOHII u Xui1oMUKpOHOB.

I'. IloBbllIeHHAsA AKTUBHOCTh TOPMOH-YYBCTBUTEIILHOM JIMIIA3BI.

J1. IloBbIIEeHHAs: aKTUBHOCTB JIMIIOITPOTEUHIINATIA3BI.

3aoanue 6. CpaBHUTE OCOOEHHOCTH OMOCHHTE3a JUIHUIOB (TPHALMITIMLEPOJIOB) B pa3iany-
HBIX TKaHSX. 3aMOJIHUTE TAOIHILY:

®opma TpaHCHIOPTA JIUIH-
Hcxoanblie cydcTpaThl CHH-
Tkanb 0B
Te3a
U3 OpPraHa

Cansucras
000J109Ka TOHKOH
KHIITKH

Ileuenn

Kuposas
TKaHb

3aoanue 7. Kakue 1moyoskeHUs MPaBUIBHBI ISl CUTYAIMH, KOTAAa IPOUCXOIUT MOOMIIN3AIUS
JIMITAAOB?

A. KoHlIeHTpalus )KUPHBIX KUCIOT B KPOBU BBIIIE HOPMBIL.

b. Konuentpauwus JIITOHII Beire HOpMBI.

B. 'opMOH-uyBCTBHUTENbHAS JIMITIA3a HAXOIUTCA B (hochopuarpoBaHHoi (opme.

I'. Jlumonporennnumnasa HaxoauTcs B hochopuinpoBaHHOM dopme.

J1. AKTUBHOCTb JIMIIONIPOTENHIINIIA3H] CHUYKEHA.
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3aoanue 8. CpaBHHUTE OMOCHHTE3 TPHALMITIUILIEPOJIOB B IEYCHU U )KUPOBOW TKAHH:

1. buocunre3s XupoB A. CBOOOJHBIN TIUIEPOJ MCIOJIB3YeTCs JJIsi CHHTE3a YKU-
B [I€YCHHU. pOB.
2. bwuocuHTe3  KHUPOB b. B npornecce 6uocunTeza obpazyercs docharumanast Kuc-
B )KUPOBOU TKaHM. JI0TAa.
3. O6a mporiecca. B. CtumynupyeTcst mpy HU3KOM KOHIEHTPALMK TJTFOKO3bI B
4. Hu onuH. KpOBH.
I'. Cunre3upyemslil xup 00pa3yeT BaKyoJH, 3aMOJHSIONINE IUTO-
miasmy.

OTBeThI K pellieHUuI0 3aJaHuil

Jlna camonpoeepku ucxo0Ho2o ypoeHsa 3HAHUIL.
1—T.

Jlna camocmoamenwvhou pabomut.
11—5b,B.2.1 —pa. 3.1 —T.4.1—5b;42 —b.

JIABOPATOPHAS PABOTA (60 MUHYT)

Omnpenesienne coaep:kaHusi B-JIUNONPOTENHOB (JIMIONPOTEMHOB HU3KOH NJIOTHOCTH)
B IIa3Me KPOBH.

BoJIbIIMHCTBO IMIIUI0B HAXOAATCSA B KPOBU HE B CBOOOJHOM COCTOSIHMH, @ B COCTaBe OENKO-
BO-JIMIIUHBIX KOMILJIEKCOB (JIMIONPOTEUHOB). Dpakiuy JIMIONPOTEUHOB OTINYAIOTCS 110 OTHOCH-
TEJIbHOM MOJIEKYJISIPHOI Macce, KOJMYecTBY Oelika, NPOLIEHTHOMY COJEP)KaHHIO OT/EIbHbIX
JUMHATHBIX KOMIIOHEHTOB. JIMIIONPOTENHBI MOKHO Pa3IEUTh PA3IMYHBIMH METOIAMU: AJIEKTPO(dO-
pe3a, TOHKOCJIOMHON XpomaTorpaguu, yabTpaleHTPU(PYTUPOBaHUS B COJIEBBIX PACTBOpaxX pas3iiny-
HOM mIoTHOCTH. [IpH 3nekTpodopeTnyeckoM pa3aeieHUH JUIMOIPOTENHOB IJIa3Mbl KPOBH (Ha XpO-
Matorpapuueckoil Oymare, aleraTLEUIIONI03€, arape, B IOJIMAKPUIAMUIAHOM Trelle) IOJIyYaroT
(bpakuuu XWIOMHUKPOHOB M JIMIONPOTEMHOB PAa3IMYHOM IMIOTHOCTU: o-nunonporenHs! (JIIIBIT)
UMEIOT TOJBM)KHOCTh 0-TJ100ynMHOB, -nmunonporenns! (JIITHIT) o6nagarot noaBu»kHOCTBIO B-TI10-
OoynunoB. [lpe-B-munonporeunsr (JIIIOHII) na snexktpodoperpamme pacronararoTcsi OT JMHUH
cTapTa nepej B-IUnonpoTeHaMu, IO3TOMY Y HUX TaKOe Ha3BaHUE.

Omnpenenenue cofepxaHus B-JIUMONPOTEMHOB B IJJa3Me KPOBU MMEET 3HAUYEHUE JUIS IUarHo-
CTHKHM aTepOCKIIEp03a, OCTPBIX M XPOHMUYECKMX 3a00JIeBaHUIl IMEYEeHH, KCAHTOMATO3a U JPYTux
MIATOJIOTUH.

Ilpunyun memooa. doromerpuueckuii Mero. B ocHOBY MeToja MoiokeHa CIIOCOOHOCTb
B-nmunonporennos (JIITHIT) ocaxknaTbest B MpUCYTCTBUM XJIOpUJIA KaJbIMs U FeNapuHa; Mpu 3TOM
U3MEHsIETCd MYTHOCTh pacTBopa. [Io cTeneHu NMOMyTHEHMsI pacTBOpa U CyIAT O KOHUEHTpaluu
-1UMONpPOTENHOB B CHIBOPOTKE KPOBH.

Xo00 pabomui. B npobupky BHocAT 2 Mt 0,025 M pactBopa CaCl, u 0,2 Mi1 CBIBOPOTKH KO-
BH, TepeMentnBaioT. OnpeaessitoT ONTHYEeCKYI0 TIOTHOCTh pacTBopa (Ej) mporus pactBopa CaCl;
Ha KOJIOpUMETpE B KIOBETax 5 MM Ipu KpacHoM cBeToduibTpe (630 HM). B kioBery mo6aBisioT
0,1 Mt pacTBOpa remaprHa, NEPEMEIINBAOT U TOYHO Yepe3 4 MUH CHOBA ONPEACIIIOT ONTUYECKYIO
IUIOTHOCTH pacTBopa (E2) B Tex ke ycnoBusx.

Pacuem. BpauciasioT pa3HOCTh ONTUYECKHUX IUIOTHOCTEW M YMHOXAKOT ee Ha 10 — smmnupu-
4ecKUi KO3 PUIMEHT, MpeIokeHHbINH JIeNBUHOM, T. K. IOCTPOEHHE KaTMOPOBOYHONH KPHBOH CO-
MIPSKEHO C PSAOM TPYAHOCTEH:

x (r/nm) = (E— E;)-10.

B HOopme conepkanue P-nunonporenHoB cocrtaBiser 3—4,5 r/n. CoaepxaHue [B-Tumnorpo-
TEMHOB KOJIEOJIETCS B 3aBUCHMOCTH OT BO3pacTa M MoJja.

Pe3yabrar:

167



BriBOI:

Iloanucek npemnoxaBaTesisi:
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3AHSATHE 15
BHYTPUKJETOYHBINH OBMEH )KUPHBIX KUCJIOT. KETOHOBBIE TEJIA.
KO/IMYECTBEHHOE OIIPEJAEJEHHUE XOJIECTEPOJIA B CBIBOPOTKE KPOBHU

AKTyaibHOCTh TeMbl. JKUpHBIE KUCIOTHI — HEOTHEMJIEMbI COCTaBHON KOMIIOHEHT OOJIb-
IIMHCTBA JUNUI0B. [IoHMMaHue MEXaHW3MOB CHHTE3a W Pacmaja >KUPHBIX KUCIOT MMEET OOJbIIoe
MIPAKTUYECKOE 3HAYCHHE B JESITEIbHOCTH Bpaya. MHoOrue 00Je3HH, BPOXKICHHBIE U IPHOOPETCHHBIE,
OIPEAETSIOTCS HAapYIICHUSAMH B COOTHOIICHHH IPOIECCOB aHAaboIM3Ma W KaTaboiu3Mma KUPHBIX
KHCIO0T. Hapyiienue cooTHOIIEHNS HE3aMEHUMBIX JKUPHBIX KUCIIOT B TUTAaHUU MOKET NMPUBOJIUTH K
CYIIECTBEHHBIM U3MEHEHHUSM B COCTABE DMKO3aHOMUIOB U, KaK CJIEACTBUE, K PA3JIMYHOM I1aTOJIOTHHU.

OpauH U3 BaKHBIX MOKa3aTeNlel TUIUAHOrO 0OMeHa — cojiep)KaHUue KeTOHOBBIX Tel. KeToHo-
BbIE TeJla COJIEPKATCA B KPOBH 3/I0pPOBOT0O UEJIOBEKa B HEOOMbIIMX KoiauyecTBax. OnHako, npu ca-
XapHOM JaunaleTe, TOJIOAHUH KOHIIEHTPALMsI KETOHOBBIX T€JI MOXKET MOBBIIIATHCS B HECKOJIBKO pas,
pa3BUBaeTCA KETOHEMUSI.

Leap 3aHATHA: U3YYUTH TIPOILECCHl OKUCICHUS M CUHTE3a JKUPHBIX KHUCIIOT; MO3HAKOMUTHCS
C METabOJIM3MOM KETOHOBBIX Tel; C(OPMHUPOBATH MPEICTaBICHUE 00 SMKO3aHOMAAX U WX (DYHKIIH-
SX; IPUOOPECTH HABBIKU OTPEIeNICHUs X0IeCcTeposa U KETOHOBBIX TeJl.

TpeGoBanuss K MCXOAHOMY YPOBHIO 3HAHHWil. /{1 MOMHOrO yCBOEHUS TEMblI HEOOXOAMMO
MTOBTOPUTD:

" U3 OUOOP2AHUYECKOU XUMUU

— peakluu aJbA0JBHON KOHACHCAHUU, (POPMHUPOBAHHE U XAPAKTEPUCTHKA CIOXKHOIDUPHOM
CBSI3H, BBICIIINE KUPHBIE KUCJIOTHI (CTPOCHHE, HOMEHKIaTypa, cBoiicta); [1OJI, mponykter [10OJI;

— KETOHOBBIE TEJIa U UX CBOMCTBA;

" OUOI02UYECKOU XUMUU.

— IEHTpaJbHbIE TYTH MeTaboiu3Ma (OKHCIUTENbHOE IeKapOOKCHUIMPOBAHUE MHPOBUHO-
rpanHoi kucnotsl, [[TK);

— neHTo30¢ochaTHBIN MyTh;

— JIUXOTOMHYECKHH pacmaj IiOKO3bI;

— OoKuciuTensHoe pochopuirpoBaHue.

3ATAHUS 1JIsI CAMOITPOBEPKH UCXO/JHOT'O YPOBHS 3HAHUM

3aoanue 1. Onpenenute Koan4decTBO Moiib AT®, cuHTE3UpyeMoe 3a CUET MOJTHOTO OKHCIIE-
HUS OJHOTO MOJISL:

1. I'mroko35I. A.17.
2. Auetni-KoA. b. 18.
3. Cykunaun-KoA. B. 10.
4. ®ocdoanokcuaneToHa. I'. 25.
. 32(30).

3aoanue 2. B uccnenyeMoil Mode OMpeNeiii BEIPaXEHHYIO KUCIYIO PEaKIHIo 3a CYET Be-
IIECTBa, 00JIaJAF0IIETO CBOMCTBAMH KETOHOB. Kakoe m3 mepedynciieHHbIX BEIIECTB MOXKET 00yCIo-
BUTH 3TO U3MeHeHue pH moun?

A. AlieToH. I'. AueroykcycHasi KHCIIOTA.

b. SInTapnas xucnora. . YkcycHas kuciora.

B. YronwsHas kuciora.

3aoanue 3. B Moue GOJIBHOTO C BBIPAKEHHOM KHCIIOW peakifei ONpenesuin CoJepiKaHue
B-runpoxcudyrupata. M3 kakoro npeiecTBeHHUKa OH MOXKET 00pa30BaThCs?

A. Aueron. I'. SInTapnas xkucnora.

b. AueroykcycHas kuciora. . y-OkcumacingnHast Kuciora.

169



B. Macngaas Kuciora.

IIpasunvnocms pewienus npogepbme, CONOCMABUE €20 C OMBEMAaMU.

Bonpocs! nu1s1 06cyxneHus:

1. B-Oxucnenune kak HEHTpaIbHBIA IMyTh KaTabosM3Ma KUPHBIX KucioT. CyOkieTouHast Jo-
KaJu3alus Mpolecca, akTUBALUS KUPHBIX KUCIIOT, TPAHCIOPT B MUTOXOHAPUHU. XUMHU3M OKHUCIIE-
HUs, ydacTHe BUTaMHUHOB. CompshKeHHE C IPOLECCOM OKHUCIUTENbHOro (ochopuarpoBanus
U SHEPreTHYecKuil BhIXO. B-OKuciieHne KUPHBIX KUCIOT C HEYETHBIM KOJHMYECTBOM YIJIEPOIHBIX
aTOMOB, HEHACBILIEHHBIX )KUPHBIX KUCIOT. OCOOEHHOCTH B-OKUCIIEHUS B IEPOKCHUCOMAX.

2. a-OkucieHne U O-0KUCIECHHE KaK BTOPUYHBIC ITyTH 0OMeHa KUPHBIX KUcaoT. CyOKkIeTou-
Hasl JIOKaJIu3aus, IpOAYKThl, ONOJIOTHYECKas pOJlb.

3. buocunTe3 ®UpHBIX KUCIOT. CyOKiIeToOuHas JOKaIU3aIus, CyoCTpaThl, XUMH3M, PEryIis-
1. OcoOEHHOCTH CTPOEHHUS allIICUHTa3bl. Poiib Manuk-pepMeHTa.

4. CuHTe3 HEeHACHIICHHBIX KHUPHBIX KUCcI0T. CyOcTpaTsl, pepMeHTHbIE cucTeMbl. [lonnnena-
CBIIIEHHbBIE) )KUPHBIE KUCIOTHI KaK He3aMeHHUMbIe (pakTtopbl nutanus. [lpeacraBurenu, Ouosoruye-
CKasi poilb.

5. Merabonu3m apaxuJOHOBOM KHCIOTHL. bruocuHTe3 31K03aHONI0B (IIpOCTArJIaHAMHBI, IPO-
CTALIMKJIMHBI, JIEHKOTPUEHBI, TPOMOOKCAHbI) U UX OMOJIOTHYEcKast poJib.

6. Kerorenes: TkaneBas U CyOKJIETOYHAs JOKAIU3ALMsL, CyOCTpaThl, XUMU3M. OKCUMETHIITIY-
TapWJIOBBIM MyTh 00pa30BaHUs KETOHOBBIX Tesl. MoseKyJspHbIE MEXaHU3Mbl KETOHEMHMM IpU ca-
XapHOM Jmabere, HeJOCTaTOYHOM YIJIEBOAHOM NMUTAHUU, FOJIOAAHUHU. Y TUIM3AIMs KETOHOBBIX Tel
(B3auMonpeBpallleHus, akTUBaLUs, BKIIOUEHHE B METa00IN3M, SHEPT€TUKA OKUCIICHHUS).

7. Anernn-KoA kak nentpanbHbiii MeTabonmut. ITyTu ero norpebienus B kierkax. Bzaumo-
CBSI3b JIMIIUJHOTO U YIJIeBOAHOro ooMeHa. [lyTtu npeBpaiiieHus rimieposa B KJIeTKax. JHepreThye-
CKuil 0alaHC OKUCIIEHUS TIIMLEPOIa.

JIMTEPATYPA JUIA ITIOATOTOBKHU

Ocnognasn

1. buonocuueckas xumust / B. K. KyxTa [u ap.]. M. : Bunom, Munck : Acap, 2008. C.
234-249,
258-260.

2. buonocuueckas xumus / A. J|. TaranoBuu [u np.]. Munck : Beim. k., 2013. C.
200-210, 212-214.

3. KoncnekT nexnuii.

Jononnumenshnasn

1. buoxumus genoseka / P. Mappu [u ap.]. M. : Mup, 1993.
2. Buoxumus. KpaTtkuii kypc ¢ ynpaxHeHus MU 1 3anadamu / ox pen. E. C. Cesepuna, A. 5. Hukona-
esa. M. : I'DOTAP-ME]], 2001. C. 186-189, 193-198, 205-210.

3AJAHMS 1JISI CAMOCTOSITEJABHOM PABOTHI

3aoanue 1. PaccunTaiite SHEpreTUUECKUN BBIXOJ [B-OKUCIEHUS XKUPHBIX KUCIOT. [y 3TOrO
HY)KHO IIOMHUTB, YTO:

A. YHucno momneit aneruin-KoA, oOpasyromuxcst B pe3ynbTare OKUCICHHUS XKUPHBIX KUCIOT
C YETHBIM YHCJIOM aTOMOB yriiepoa (N), MOKHO paccyuTaTh 1o opmye: n/2.

b. Kaxnaprit monb antetrii-KoA nanee okucnsercs B L{TK ¢ oopazosanuem 10 mos ATO.

B. B kax1oM BUTKE [(-OKHMCICHHS HMPOMCXOJAT JBE pEaKIUH IETUAPUPOBAHMS, B KOTOPBIX
BOCCTaHAB/IMBaIOTCA ogHa Monekyna HAJTT (HAJJH'HY) u omua monexyna ®AJl (®AJIH,), nosro-
My KaKJblii BUTOK AaeT yeTblpe AT® npu conpspkeHUu ¢ MpOLEeccoM OKUCIUTENbHOro Gochopu-
JIMPOBaHUS.

I'. Unco BUTKOB MOXKHO PAacCUUTATh 10 popmyie: N/2 — 1, T. K. B MOCTICIHUI BUTOK [B-OKHUC-
JeHus Bceraa BcrymaeT OyTtupmin-KoA w mpu ero paciieruieHun oOpasyercst nBa anetuia-KoA,
a HE O/IMH, KaK BO BCEX MPEABIAYIINX BUTKAX.
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. Cymmapubiii Beixon AT® it B-OKUCIEHHS JKUPHBIX KHCIOT C YETHBIM YHCIIOM aTOMOB
yriepoJa MO>KHO pacCUMTaTh Mo Gpopmylie:

[(n/2) 10 + (n/2 — 1) - 4] — 2*

* JIse AT® pacxoayeTcsi Ha aKTHBAIUIO KUPHBIX KUCIIOT.

1.1. Paccuuraiite konuuectBo AT®, oOpasyrolieecs: Npyu OKUCIEHUN OJHOM MOJEKYJbl TPU-
MaJbMUTOWITIULIEPOIIA.

AJNTrOpUTM pELICHHUS:

1) Hanumure peakiuio rTuapoin3a 3T0ro COSAMHEHHUS.

2) Paccuwnraiite komuuectBo AT®D, oOpasyrorieecs: pu OKUCICHUU KaXT0H MOJICKYIIbI Mallb-
MUATHHOBOU KUCIOTEI 10 CO7 u Hy0.

3) Hanmmwmre peakimu karadonmsma rimiepoda (rmuepoid — (hochormuiuepon — JAUOKCH-
anetordocdar — rimnepansaeruadocdar) o CO, u HO.

4) Paccuuraiite konmuuectBo AT®, oOpa3yromieecst IpyU OKUCICHUU OJHOW MOJICKYJIbI TIIHUIle-
pona g0 CO, u HO.

5) PaccuunTaiite cymmapHblii Bbixo AT® rpu mosTHOM OKHUCICHUH TPUITATEMHUTOWITIIHIIEPOIIA.

1.2. [Ipu KakOM YCJIIOBUU aKTUBHUPYETCS [3-OKUCIEHUE )KUPHBIX KUCIOT?
A. Ilpu ymeHblieHu cuHTE3a MaJoHUI-KoA B nuro3zoue.

b. IIpu yBenuyeHun KOHUEHTPALUU HAI[H'H+ B MUTOXOHIPUSX.

B. IIpu runokcun.

I'. IIpu Hamu4uK OONBIIOTO KOJUYECTBA TIIFOKO3HI.

3aoanue 2.
2.1. HanumuTe peakiyy IepBOro BUTKA CHHTE3a MAIbMUTHHOBOM KMCIIOTHI:

2.2. Hanummre CYMMAapHO€ YPaBHCHUC CHUHTC3a MaJIbMUTHHOBOM KHCJIOTHI M MOCUHUTANUTE
KOJIMYECTBO TUKIIOB, H€06XOI[I/IMI)IX JJI1 €€ CHHTE3a:

2.3. CKOJIBKO MOJIEKYNl TIIOKO3bl HYXXHO 3aTpaTHTh, YTOOBI CHHTE3MpPOBATh | MOJEKYTy
TpunagsMuTomIrauiepoia? Kakue mytun metaboau3ma TitoK03bl TOCTABIISIIOT CyOCTpaThl AJis JTH-
norexesa?

2.4. YkaxuTe, KaKue U3 MPUBEJICHHBIX HUKE KUPHBIX KACIOT

1) CunTe3upyroTcsi B OpraHusMe. A.18:2 (9, 12).
2) He cunte3upytoTcsi B opranusme b. 18:1 (9).
Y JOJIKHBI IOCTYNATh C MUIIEH. B. 18:3 (9, 12, 15).
I'. 18:0.
. 16:0.

2.5. Ilpu Kakux ycIOBHUsIX OyJeT YBEIMUNBATHCSA CUHTE3 )KUPHBIX KUCIOT?
A. Tlpu nOBBIIEHUH KOHLIEHTPALIUHU TJIFOKO3bI B KPOBH TOCIIE €Ibl.
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b. IIpu cHMXkEHUN CEKpELUH UHCYIIMHA.

B. IIpu yBenu4yeHun CeKpelum riroKaroHa.

I". Ilpu nedocopunuposanuu anermin-KoA-kapOookcunassl.
J. Tlpu u30BITOYHOM MTOCTYIIJICHUH KUPOB C IMHILEH.

3aoanue 3.
3.1. Ykaxwure, kakue GYHKIIUU PETYITHPYIOT MEPEINCICHHBIC HUKE SHKO3aHOUIbI:

1. JleiikoTpue- A. CokpallleHHe TJIaJAKUX MBbIIIL, JIUMOJNU3, CEKpPEelrs, MPOHHIAe-

HBI. MOCTB, 3JIEKTPOJIUTHBIN OallaHC, CBEPThIBAHNE KPOBH.

2. Ilpocrarnan- b. Xemorakcuc, BocnajaeHue, ajuIepruueckue peakiyi, COKpalleHue
JVHBL. riaakoi myckynatypsl 6ponxos u XKKT.

3. Tpombokca- B. Arperamust TpoMOOIIUTOB, CY’)KEHHE COCYJIOB U OpOHXOB, peryJis-
HBL. st ypoBHst TAM® B TpomMOonuTax.

3.2. I3BecTHO, YTO aCIUPHH HEOOPATUMO UHTUOUPYET LUKIOOKCUTeHAasYy.

A. OOpsicHUTE, TOYEMY aCIUPHUH B MAJIBIX J103aX MOKET MPUMEHSATHCS JUIsl IIPEIOTBPALLECHUS
o0Opa3zoBaHHs TPOMOOB.

b. YV HekoTopbIx ntonel (C reHETHMYECKON MpelpacloiokEHHOCThIO) NPUHATHE acHUpHUHA
MOJKET BbI3BaTh MPUCTYI OpPOHXMAIBHOW aCTMbl — TaK Ha3bIBAEMYIO aCIIUPUHOBYIO actMmy. [lomo-
I'YT JIU JAaHHOMY OOJIbBHOMY CTEpOHIHbIE penapaThl?

3aoanue 4. VI3yunte nyTi oOpa3oBaHUsl KETOHOBBIX T€J B MeYeHU U UX MeTabonu3M. O6pa-
TUTE BHUMAHUE HA TO, YTO aleToaleTaT U [3-ruApoKCUOYTHpaT 00pa3yroTcss B HOpME B HEOOJIBIIUX
KOJINYECTBAX, a alleTOH — JIMIIb IPU 3HAUYUTEIbHOM HAaKOIUIEHUHM KETOHOBBIX Tel (rojiojlaHue, ca-
XapHbIN 1uaber).

4.1. Kakue opransl B HOpME UCHOJb3YIOT alleToaleTaT B KayecTBE UICTOUHUKA SHEPTrun?

A. Ileuens. b. Cepane. B. Mosr. I'. Ckenetnasi MyckymaTypa.

4.2. Ouenure 3Hepreruyeckuii 3Qpdext (B Mossix AT®D) okucnenus 1 Monb areroarerara J0
CO,u Hy0. Pacuer 3anumiure:

HpLIGMJleOCmb pemeuuﬁ npoeepbsnie, conocmaesue ux ¢ omeenmamul.

TIPOBEPHTE BAIIIM 3HAHUSI (CAMOKOHTPOJIb YCBOEHHMSI TEMbI)

3aoanue 1. 1.1. OquH 1UKI B-OKUCIEHUS BKIIIOYAET YETHIPE IMOCIIEIOBATEIbHBIE PEAKIIUH.
BriOepure npaBmiibHYIO MOCIEI0BATEIBHOCTD:

A. Oxucnenue, aeruapaTaiys, OKUCICHHE, paclleIICeHHE.

b. BoccranoBneHme, JernIpupoBaHUE, BOCCTAHOBIEHHUE, PACILIEIIIICHHE.

B. JlerunpupoBanue, ruapartamnus, JeruApupoBaHue, paclulenieHue.

I'. I'mnpupoBanue, geruaparanus, THIPUPOBAaHHUE, PACILEIICHHE.

J1. BoccranoBnenue, ruapaTaiys, 1eruIpupoBaHie, pacilerieHHe.

1.2. 3BecTHO HacneACTBEHHOE 3a00JIeBaHue, TPH KOTOPOM B CKEJIETHBIX MBIIIIAX CHUKEHA
KOHIICHTpaIUs KapHUTHHA B pe3ysbrare aedexra GepMeHTOB, yIacTBYIOMMX B ero cuHTeze. OT-
BETHTE HA BOIMPOCHI:

A. Kak ckaxercsi Ha CIIOCOOHOCTH BBITIOJHATH JUITMTEIbHYIO PabOTy CHI)KEHHE KOHIIEHTpa-
MU KapHUTHHA?

b. [Ton MHUKPOCKOTIOM B KJIETKaX TaKUX MBIIII] BUIHBI BaKyoJd kupa. OOBSICHUTE UX MPOHC-
XOXKIIEHHE.

3aoanue 2. 2.1. OxapakTepu3yiTe BUIbI OKMCIEHUS )KUPHBIX KUCIIOT:
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Bux oxuc- Jlokaau3zanus Bujabl oknciisieMbIX S KUPHBIX KHCJIOT
JEeHNs

O)_
OkuciieHue

a_
OkwuciieHue

p- 1)

Oxwucienue 2)

2.2. HazoBuTte npu4nHy 1 nposiBieHus 0oneznu Pedsyma.

3adanue 3. 3.1. I3yunB MeTab0JIM3M KHUPHBIX KUCIIOT, 3aIIOJTHUTE TaOJIUITY:

IIpoueccol B-Oxuciaenne buocunres

Jlokanuzauus npouecca

Hcxonuslii cyocTpat

[lepenocuuk cyOcTpaTa 4depes
MHTOXOHIPHATBHYIO MEMOpaHy

Kodepmentsr okucnuTensHO-
BOCCTAaHOBUTEJIbHBIX PEAKINI

HcTouyHUK TpPUCOEAUHSAEMOTO
(hparmMeHTa WM OTHIETUIIEMBIA (ppar-
MEHT

Perynstopusie hepMeHTHI

Perynmupyrommue dhakTopsr

AKTHBaTOpHI

WNuruburopst

3aoanue 4. Y nanyeHTa 00OHapyKE€HO MOBBIILIEHUE COJEPKAaHUS KETOHOBBIX Tel B KpoBU. [Ipu
KaKMX (U3HOJIOIMYECKHX COCTOSHUSAX OpraHu3Ma HaOJto1aeTcss KeTOHEMUs?

A. Ilpu anutenbHON MBIIEUHOM padoTe.

b. Ilpu u30bITKE YII1€BOAOB B MHIIE.

B. IIpu oTcyrcTBHM )KHPOB B IUILIE.

I'. ITpu romoganuu.

J1. Ilpn HapyuIeHnH IepeBapuBaHUs )KUPOB.

OTBeThI K pelIeHUI0 3aIaHu I

Jlna camonpogepku ucxo0Ho2o0 ypo6Hsa 3HAHUIL.
11-14;2-B;3-1;4—-A).2—T.3—Bb.

Jlna camocmoamenvhou pabomut.

1.1—336,5. 1.2 — A. 2.3 — 34 MOJIEKYJIBI TJIFOKO3BI.
24.1-b, T, ;2-A,B;25—A,T.
31.1-b;2-A;3-B.41—5,1;42—20 ATD.

JIABOPATOPHAS PABOTA (60 MUHYT)

PaGora 1. OnpenesieHHe KOHUEHTPALUMM XO0JIECTEPOJIa B CHIBOPOTKE KPOBH (pepMeHTa-
THBHBIM METO/AOM.

Ilpunyun memooa. OnpeneneHre xoJiecTeposia Mocie ero (GepMEeHTATUBHOTO THIAPOJIN3a
U OKHUCJIEHHSA. VHIUKATOpOM SBISETCS XUHOHUMHH, OOpa3yeMblii M3 TMEpeKHCH BOA0poJa
1 4-aMuHO(QEeHA30HA B IPUCYTCTBUH (hEHOJIA U TIEPOKCUIA3HI.

Xonecmeponacmepaza
O¢up xonecteporna + H,O 173 »  XouecTepod + )KUpHas KUCI0Ta
Xonecmeponokcuoasa
Xounectepon + O, »  Xoxaecten-3-OH + H,0,
Ilepoxcuoasza

2 H,0, + 4-amubodenazon + OeHo »  Xpnouumul + 4 H,O




OOpa3yroumiics MpoayKT UMEET PO30BYIO OKpacKy. MIHTEHCHMBHOCTh OKpAcKH HPSMO TPO-
HOPIMOHAJIbHA KOHIEHTPALUU X0JIECTepoa U u3MepseTcst HOTOMETPUUECKH.

XoJecTepos ONpeAcIsaoT B CBIBOPOTKE KPOBU.

Cxema OCTaHOBKH OIIbITA!

Coaepxumoe nNpooupox OnbITHAs MPO6a, MJI CranpaptHas npo0a,
MJI
ChIBOPOTKA KPOBH 0,02 —
CraHgapTHBIH pacTBOp XOJie- - 0,02
cTeposa
PaGouwnii pacTBOp pepMeHTOB 2,0 2,0

[lepememuBarOT 1 HHKYOUPYIOT peakMOHHYIO0 cMech 5 MuH npH 37 °C nim 10 MUH npu KOMHATHOH
TeMIIepaType

[Io okoOHYaHMM WHKYOAIMM W3MEPSIOT ONTUYECKYIO IUIOTHOCTh OINBITHOW M CTaHIApTHOM
po6 Ha koopuMerpe (uHaA BOJTHBI 540 HM — 3€lIeHbId CBETOPHMIBTP) B KIOBETaX 5 MM MPOTUB
koHTposs. KonTpoabnas npoda conepxut 2,0 mi paboyero pacteopa ¢pepmeHToB. KOHTpOIbHYIO
po0y MOKHO TOTOBHTH OJIHY HA TPYIIIY.

Pacuem:

C xomect. (Mmonw/n) = 5,17 X (E mpo6s1 / E cTann.)

Hopma xonecmepona B cbiBOpoTKe KpoBU — 3,9—6,2 MMoutb/J1 (150-240 mr%).

Knunuko-ouaznocmuueckoe 3nauenue. 11pn HapylieHUH JTUOUAHOTO OOMEHA XOJIECTEPOII
MOJKET HaKaIlJIMBaTbCsl B KPOBH. Vgenuuenue ypoBHsI X0JeCTepoIia B Ia3Me KPOBH (THIIEpXoJIecTe-
poJiemusi) HaOIIOAETCsl TIPU aTEPOCKIIEPO3€e, CaxapHOM arabeTe, MEXaHUIECKOU KenTyxe, Hedpu-
Te, Hedpo3e (0COOCHHO MpU JTUNOMAHBIX Hedpo3ax), rumoTupeose. l[lonudicenue XoyecTepoia
B KpPOBHU (THIOXOJIECTEpOJIeMUs) HAOJII01aeTcsl IPU aHEMMUSIX, TOJI0JJaHUH, TYOepKyie3e, TUIlepTH-
peose, paKoBOM KaxXxeKCUH, MApEHXUMATO3HOU JKeNTyXe, MOpakeHUH LEHTPaJIbHOW HEPBHOM cUCTe-
MBI, JINXOPATOYHBIX COCTOSIHUSX, TP BBEJACHUN HHCYJIUHA.

Pesyabrar:

BoiBoxa:

PaGora 2. KayecTBeHHbIC peaKIIMU HA AllETOH U ALETOYKCYCHYI0 KHCJIOTY

1. Ilpoéa Jlecana na ayemon. AUETOH M alleTOYKCYCHas KUCJIOTa B LIETIOYHON cpese oOpa-
3YIOT ¢ HUTPOIIPYCCUJIOM HaTpusl OpaHKeBO-KpacHOe oKpamuBanue. [locne nmoaxkucienus neassHon
YKCYCHOH KHCIIOTOM 00pa3yeTrcsi COeIMHEHHE BUIITHEBOTO 1IBETA.

X00 pavomut. B npobupky BHOCAT 1 karumo moun, 1 kammo 10 % pacrBopa NaOH u 1 karutro
CBEXKEIPUTOTOBICHHOTO HUTponpyccuaa HaTpus. [losBisercss opaHkeBO-KpacHOE OKpalllBaHUE.
J106aBistOT 3 Kariu JIeAsTHOW YKCYCHOM KUCIIOTBI, MOSBIISETCS BUIIHEBO-KPACHOE OKpAllliBaHUE.

2. Peakyus I'epxapoma na ayemoyKkcycHyto KUciomy.
X00 pabompr. K 5 xamiasM Mouyu NMpuOaBISAIOT 1O KarmuisiM 5 % pacTBOp XJIOPHOTO JKeJe3a;
IpU 3TOM BBINaAaeT ocagok ¢ocdaros B Gpopme FePO,. [lpu Hammumm aneToyKCyCHOM KHCIOTHI
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JanbHelIee npuoaBIeHNue XJIOPHOTO Kejle3a MPUBOJIUT K TOSBICHUIO BUITHEBO-KPACHOTO OKpa-
muBaHus. [Ipu crosHuM okpacka OieAHEET BCIEACTBHE CAMOIIPOU3BOJIBHOTO JAEKapOOKCHUINPOBa-
HUS allETOYKCYCHOM KUCIIOTHI.

Knunuko-ouaznocmuueckoe 3nauenue. I'unepkeToHeMuss U KETOHYpHs HaOJIIOAal0TCA TPH
caxapHom ouabeme, 20100aAHUU, UNEPRPOOYKYUU COPMOHOE-AHMACOHUCOE UHCYIUHA.

Pe3yabTar:

BriBoxa:

IHoanuck npenojgaBares:
3AHSTHE 16
KOJIVIOKBUYM 110 TEME «OBMEH JIMITUOB»

BO]'[pOCl)I AJIS MOATOTOBKHU K KOJJIOKBUYMY:

1. Kakue BemiecTBa OTHOCSTCS K JIMIIUAAM, IPOCTBIM JIMIKAAM, HEOMbBUIIEMbIM M OMBLIsie-
MbpIM JunuaaM? CTpykTypa, (HU3UKO-XUMHUYECKHE CBOMCTBa M (DYHKIUHM HPUPOJHBIX BOCKOB,
AIMITINIEPOJIOB, TIAUIEPO- U cHUHroHOCHOIUITUAOB, TIMKOIUINIOB, CYTb(QOIUIUI0B. YMEUTe
UcaTh XUMHUYECKHe (POpMyIbl almIrIuLeposioB, GochaTuIHON KUCIOTHI, (GochaTuAMIMHOZNTA,
TU30JIeNUTHHA, (dochaTuamidTaHoiaMuHa, (hocharuauicepura, GochaTHIUIX0NIUHA, aTbMUTH-
HOBOHM, CTEapHMHOBOM, OJICMHOBOH, JIMHOJIEBOW, JMHOJIEHOBOM M apaxuJ0HOBOM KHUCIIOT, OJOK-
CXEMBI CTPOCHUS IIepamMuia, epeOpo3uaoB 1 ranrmmo3uioB (GM1), churromMmuenuna.

2. Dtanbl nepeBapyuBaHUs JIMIUIOB B JKEJIyIOYHO-KHIIEYHOM Tpakrte. IIpencraBurenu mnep-
BUYHBIX, KOHBIOTUPOBAHHBIX U BTOPUYHBIX JKEIUHBIX KUCIOT. MecTo nx obpa3zoBaHusi, poJib B Ie-
pEBapUBaHUM JIMIHMIOB. OMYJIbIUPYIOIIME CBOMCTBA JKEIYHBIX KHCIOT B IPOCBETE KHILIECYHHUKA.
Ponb taypuna u rmunuza. IledeHouHO-KUIIeUHas! pEHUPKYIIALNS KETIHBIX KUCIIOT.

3. ¥YMeiite nucath peakuuu B-oKUCIEHUS )KUPHBIX KUCIOT C YETHBIM U HEUETHBIM YHCIIOM YT-
JIEPOAHBIX aTOMOB, MOJCUYUTHIBATh IHEPIETUYECKUN BBIXOJ MOJHOTO OKHUCIEHHS OTIENIbHBIX JKUP-
HBIX KUCJIOT U aluiAriauueposnoB. Kakue )KupHble KHCIOTHI [TOJIBEPratoTcs J-OKUCICHUIO B IEPOKCH-
comax? Otnuuue B-OKUCICHUs] B MUTOXOHAPUSIX U TIEPOKCUCOMAX.

4. B kako# 4acTu KJIETKU OCYIIECTBIISIETCS O-THIPOKCHINPOBAHHUE M T-OKUCIEHUE KUPHBIX
kucnot? Meraboauueckue MocieCTBUS HapyIIeHUs] CHHTE3a peLenTopa uis GUTaHaTTUAPOKCHIa-
3bl, HApYyILIEHUs B OpraHu3Me npu 6one3nu Pedsyma.

5. PerynsatopHas B3auMOCBSI3b [3-OKHCIIEHUS KUPHBIX KUCIOT B KJIETKaX U a3pOOHOI0 OKHC-
JIEHUS TIHOKO3bI. DTalbl IPEBPAILECHUs YIIIEBOIOB B IEIOHUPYEMBIE JIMITABI (CXEMA).

6. ®epMeHTHBIE CUCTEMBI, OTBETCTBEHHBIC 32 00pa30BaHNE HEHACBHIIICHHBIX KUPHBIX KUCIOT
B KJIeTKe. HeHachIleHHbIe )KUPHBIE KUCIIOThI, OTHOCSIIUECS K TPYIIe He3aMeHUMbIX (DaKTOPOB MH-
taHus. Cxema CHHTEe3a apaxuJOHOBOM KHCIOTHI U IMYTH €€ UCIIOJIb30BaHUS.

7. Buapl 51ik03aHOUIOB, 3aKOHOMEPHOCTH MX ACWCTBUS, (GYHKLIUU B OpraHu3sme. MexaHuszMm
NeMCTBUS MPOTUBOBOCHAIUTEIBHBIX JIEKAPCTBEHHBIX MPENapaToB HECTEPOUTHON MTPUPO/IBI.

8. YciioBus, pH KOTOPHIX aKTUBUPYETCs] OMOCUHTE3 MKHUPHBIX KUCIOT B KJIeTKaxX. BHyTpHKIe-
TOYHAs JIOKAJIU3aIHs 3TOro Ipolecca U MPOUCXO0XKACHUE UCXOAHBIX cyOocTpaToB. Peakiiuu cunTe3a
KUPHBIX KUCJIOT. YMETh PACCUMTHIBATH 3aTPaTy MOJIEKYJI TJIIOKO3bl HA CHHTE3 MOJIEKYJIbI 3a/IlaHHO-
ro TPUALWITINIEPOJIa.

9. Cxemsl nyTeii 06pazopanus HAJIOHH" 115 keToanunpeyKTasHoi ¥ eHOUIpe yKTa3HOi
peakuuii OMOCHHTE3a JKUPHBIX KUCJIOT B IeNaTOLUTaX U aUIOIUTAaX.

10. Cxonbko AT® HYXHO 3aTpaTUTh Ha CHUHTE3 >KUPHBIX KHUCJIOT (KHUCIIOTHI IO Ballemy
YCMOTPEHHIO), YTOOBI 00ecneunTh MU 00pa3oBaHUe OAHON MOJIEKYJIbI MITIOKOIEpaMuIa?

11. Cxema (epMeHTOB TKaHEBOro JbIxaHHs. KoMIUIEKChl JbpIXaTenbHOM Lenmu. YKas3aTbh Ha
CXEeME yYacTKH C dHEpTHEH, nocTtaTouHou st oopazoBanuss AT®. Ha ocHoBaHMM Kakoro n3mepsie-
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MOTO TOKa3aTeisi MOKHO OMPEIENIUTh KOJIUYECTBO SHEPTUH, BBIICISEMON B pEaklUU MepeHoca
3JEKTpOHOB? Peryndamus aprxatenbHoi uenu, posib AP, ATO.

12. Cxema depMeHTOB TKaHeBoro jbixanus jis HAJ -3aBucumerx u ®AJ[-3aBUCHMEIX CyO-
CTpaToB. YMeWTe BKIIOYaTh CyOCTpaThl [-OKHUCICHHS >KUPHBIX KUCHOT (B-ruapokcuanni-KoA,
armui-KoA) B JpIxaTenbHYO 1enb. 3HaiTe, yeMy paBeH kodddunuent ochopunuposanus (P/O)
IUISL KaXKI0TO U3 ATHX cyOcTpaTtoB. Ha cxeme 00s13aTeIbHO yKa3bIBaTh YYACTKH CONMPSKEHHS TPAHC-
1opTa 3EKTPOHOB U (pochopunupoBanusi. MOKHO JH UCHOIB30BaTh ISl OKHCIEHUSI CyOCTpaToB B
mutoxonapusax HAJI®™? Pons HAJIOHH™ B knetke.

13. Yto Takoe okucnutenbHOe GochopuipoBaHue (onpeaeaeHue, CyOKIeTOYHas JIOKaIn3a-
usi)? OcHoBHBIE monokeHus: Teopun I1. Murtyenna, OOBSICHSIOIINE MEXaHU3M OKUCIUTEIBHOTO
dbochopunmupoBanus. Uto Takoe pazobiieHne okuciauTeabHoro dhochopuarpoBanus? Kakumu cBoii-
CTBaMH JIOJDKEH 001anaTh pa3oomuTens? [Tpumepsl pazoomuTeneil. Kak n3MeHseTcs mporecc OKuc-
JUTENTBHOTO (PochOPMUIMPOBAHUS NIPH HEAOCTATKE KUCIOPOa B KiIEeTKaX (0OOBSICHUTh MEXaHU3M)?

14. Muruburopsl nepeHoca 3JIEKTPOHOB IO IbIXaTENbHON Lenu. B kakoM cocTosiHuM (OKHuC-
JICHHOM WJIM BOCCTAHOBJICHHOM) OyIyT HaXOAUTHCS MEPEHOCUUKH SJIEKTPOHOB MPH OJIOKae LeMu:
a) TIPOU3BOJHBIMU 0apOUTYPOBON KUCIIOTHI; 0) MaJOHOBOW KHCIOTOM; B) ITUAHUIAMHU, YTaPHBIM ra-
30M; T') POTEHOHOM; /1) aHTUMHIIMHOM A?

15. Peakuuu oOpaszoBanust B-ruapokcu-B-mermnrinyrapui-KoA u MeBaJOHOBON KHCIOTHI.
[TyTtu ucnonb30BaHus ATHX coenuHEeHM B KieTke. Perymsus aktuBHoctu [ MI'-KoA penykrasbl.

16. CuHTe3 xoJiecTeposa B KJIeTkax (cxema). Perymnsius 3Toro mpoiiecca, HampaplieHHas Ha
3aIUTY KJIETKH OT Meperpy3ku xonecrepoioM. CocTaBisSIONIMe MEXaHU3Ma MoJIiepKaHus OaiaHca
XoJiecTepoiia B KIeTKax, posib arno Aj, ano D, ano B-100, JIXAT, k1eTOYHBIX pelienTopoB, OCTAT-
KOB XWJIOMUKpoHOB, JITTIIIT u JITIBII.

17. ®dakTopsl, criocoOCTBYIONIME BHICOKOMY YPOBHIO Xojiectepoia B cocrase JIIIBII, B co-
crase JIIIHII. BeposTHbII MeXaHU3M ydacTUsl XOJIECTEPOJIAa B Pa3sBUTHM aTepockieposa. IIpouc-
XO0XJIEHHE U POJIb MIEHUCTHIX KIETOK. Mcxons n3 MeTaboan3ma XojecTepoia B OpraHu3Me U ero pe-
TYJISIUH, YMETh 000CHOBATH MOJIXOAbI K CHIDKEHUIO €T0 YPOBHS B KPOBH.

18. Bo3MOXHBIE MEXaHU3MBI aTEPOTEHHOTO JIEHCTBUS JIMITONPOTEHHA (a).

19. Yro Ttakoe aucnunonporenHeMusi? [IpUYuHBI ¥ MPOSIBICHUS THUIEPIUIIONPOTEHHEMHIA
I-V tunos (o knaccuduxanuu OpeapuKkcoHa).

20. IIpennoxxuTh MEXaHW3M Pa3BUTHUS TOCIEACTBUN B pe3ylbTaTe CHIKEHHS] aKTHBHOCTHU
JUIONPOTENHIIATIA3bl B KPOBH, NIEUEHOYHOH Jinnassl, arno C-2, HeIOCTaTOYHOCTH PEIENTOPOB IS
arno B-48/E.

21. OcoOeHHOCTH CHHTE3a TPUAIMIITIIUIIEPOJIOB B KJIIETKAX KUPOBOW TKAHH, IEUEHN W PECHH-
Te3a B KHUIIEYHHUKE (PEaKIUu ITHX MPOIIECCOB).

22. MeTtabonu3m JumnonpoTenHoB kposu (XM, JITTOHII, JITITIII, JITTHIT » JITIBIT).

23. Bo3MoHBIe IPUYMHBI MOBBIIIEHUS YPOBHS CBOOOIHBIX JKUPHBIX KUCIOT B KpoBH. Pojb
aTOJIMIIONIPOTENHOB, TOPMOH-IYBCTBHTEIBHOM JTUITA3HI.

24. Mecropacnonoxenue nevicteus ¢ocdonunas Aj, Ay, C u D Ha cTpykTypy dochonumnu-
noB. Peaknnu cuHTe3a senuTHHA. JIMIOTpOITHEIE (PAKTOPHI, MX POJIb B HAPYIICHUU CHHTE3a TIIHIIe-
podochomunuaoB B meueHN. MexaHu3M pa3BUTHSI )KUPOBOTO MEPEPOKICHUS TEUCHH.

25. TloHsATHE «KETOHOBBIE TeNay, UX XUMHUECKHe (GopMyibl. Peaknnn cuHTEe3a KETOHOBBIX
TeN, JOKalu3alus B kKieTke. Poib B opranu3Me. YMeTh pacCYUTaTh KOJTHMYECTBO MOJIEKYJ KETOHO-
BBIX TeJ, 00pa3yroIINUXCs U3 OTHOM MOJIEKYJIbl 3aJaHHOU KUPHOM KUCIIOTHI.

26. YMeTh mucath peakiiyd BKIIOYCHHS] KETOHOBBIX TEN B MPOIIECC dHEPTOMPOAYKIIMH, €TO
OpraHHAas W BHYTPUKIICTOYHAS JIOKATH3AIUS, SHEPTETUICCKHI BBIXO/T.

27. TloHsiTHE «KETO3», BEPOSTHBIA MEXAaHU3M €r0 MPOUCXOXKICHHUS MPHU caxapHOM auadere,
TOJIOIaHUH.
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OBMEH BEJIKOB

3AHSATHE 17
IHEPEBAPUBAHUE U BCACBIBAHUE BEJIKOB. AHAJIN3 KEJIYJ1OYHOI'O COKA

AKTYaJbHOCTb TeMbl. OCHOBHBIM IMOCTaBIIMKOM a30Ta B OPraHU3ME SIBJSIOTCS aMHUHOKHUC-
JO0TBl. AMUHOKHUCIIOTHI 00pa3yroTcsl B mpoliecce mporeonnsa 6enkoB. Pacnaa GenkoB B opraHusMe
OCYHIECTBJISIOT IpoTeasbl. CylecTBYET MPOTEOIU3 ABYX THUIIOB — TOTAJIbHBINA (HEOTPAHUUEHHBIN),
IIpU KOTOPOM O€JIKM pachajaroTcs A0 aMUHOKHUCIIOT, U OTPAaHUYECHHBIN (YACTUYHBIN), TPU KOTOPOM
OTILEIISETCA HECKOJIIBKO aMUHOKHUCIOT. OrpaHMuEHHBIN TPOTEOJIN3 UMEET PETYIISITOPHOE 3HAUYCHUE
(axTuBaus (hepMEHTOB, TOPMOHOB OEJIKOBOM MPHUPOJbI, CUCTEMa CBEPTHIBAHMSI KPOBH, CHCTEMa
KOMIUIEMEHTa U Jpyrue mpoiiecchl). [lepeBapuBanue OCIKOB B JK€NYJOUYHO-KUIIEYHOM TPAKTE —
3TO pacUielieHue UX 0 aMHUHOKUCIOT. OT 3TOro 3aBUCHUT IMOJHOIEHHOE CHAOXEHHE OpraHu3Ma
a30TOM W HE3aMCHHMBIMU (DaKTOpPAMH IMHUTAHUsS, K KOTOPBIM OTHOCSITCS HE3aMEHUMBIC aMUHOKHC-
notel. [lepeBapuBaHue OCYIIECTBISIOT COMsIHAS KUCIO0Ta U nporea3bl. 06 oOMeHe OeNKOB CYIsT M0
a30THCTOMY OajlaHCy — pa3HULE MEXAY MOCTYIUIEHUEM a30Ta B COCTaBe OEIKOB U BbLIEICHUIO
a30Ta U3 OpraHu3Ma.

Heab 3ausTusi: chopMUpoBaTh MpeacTaBiIcHUe 00 OOl KOHIEMIMM 0OOMEHa a30Ta B Opra-
HU3ME, 0 Oellke KaK TJIaBHOM IMUIIIEBOM UCTOYHUKE a30Ta U aMHUHOKHUCIIOT; OJIYYUTh MPECTaBICHIE
0 MOJICKYJISIpHBIX OcHOBax mepeBapuBanus OenkoB B JKKT, ocoOeHHOCTSX MEHUCTBHUS PAa3TUYHBIX
MpOTea3 U UCMHOJIb30BAHUU WX MHTUOUTOPOB B KIMHUYECKOW MPAKTUKE, BCACHIBAHMM aMHHOKHUCIIOT
Y TPAHCIOPTE MX B KJICTKH; HAYYUTHCS MPUMEHATH MOJyYECHHBIC 3HAHUS JUISI OOBSICHEHUS TPUYNH
HapYILEHUs YCBOCHUS OEJIKOB MUILN; OCBOUTH METObI KIIMHUYECKOT0 aHAIN3a KeIyJOYHOTO COKa.

TpeGoBanust K UCXOHOMY YPOBHIO 3HAHUM. {711 TOJHOTO YCBOGHHSI TE€MbI HEOOXOIUMO
MMOBTOPUT:

" U3 OUOXUMUU:

— CTpOEHHE aMUHOKHCIIOT;

— CTPYKTYpHasi opraHu3aius OCIKOBOM MOJIEKYJIbI;

— (epmMeHTHI.

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

3aoanue 1. Ilpu uccrnegoBaHUM KETYAOYHOTO COKa METOAOM rellb-(OMIbTPAallUi BBLACTHIN
HEaKTUBHYIO (opMy TerncuHa ¢ MojiekyisipHoit maccor 42 kJla. [Tocine noGaBneHus K GpepMeHTy
COJISTHOM KHCIIOTBI MOJIEKYJIIpHAsi Macca MerncuHa yMeHblmiach 10 35 k/la u ¢pepMeHT cran akTuB-
HbIM. Kaxoii BUJ peryssinuu xapakTepeH AJis JaHHOTro ¢pepMmeHTa’?

A. ®ochopunupoBanre MOIEKyIbI (pepMeHTa.

b. Annocrepudeckas peryssius.

B. Ilpucoeaunenue uiam oTIIEINIEHHE OETKOB HHTHOUTOPOB.

I'. YacTuaHbINH TPOTEOIN3 MOJICKYJIBI (PepMEHTA.

J1. Perynsius no npuHIMIy oOpaTHOM CBS3H.

3aoanue 2. B KIMHUKY TOCIUTAIU3UPOBAH OOJIBHON C J€PMAaTUTOM OTKPBITHIX YYaCTKOB KO-
KU, Tuapee, JemeHnuei. Beioepure, kakas U3 NepeyrclIeHHbIX peakiuii, MpoTeKaromias ¢ y4acTu-
em HAJI"-3aBucumoro epMeHTa, HapyIaeTcs Ipu JAHHOM 3a00/IeBaHHY:

A. OkucieHrEe MOJIOYHOM KHCIIOTHI.

b. B3aumornpeBpallieHue ONTHYECKUX U30MEPOB.

B. I'maponu3 xupos.
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3aoanue 3. ]Ina paccachlBaHUS TOCIICONEPALMOHHBIX PYOLIOB OOJILHOMY IMPOBEIEH KYpC
a1eKTpoopesa TpUIICHHA. AKTHBALUS KaKOTO THUIIA XUMHUYECKUX PEAKLMHN JIEKHUT B OCHOBE JH3U-
MoTepanuu?

A. U3omepuzanuu. I'. 'mpponuza.
b. Oxcunopenykiumu. J. Ileperoca GyHKIIMOHATBHBIX TPYIIIL.
B. CuHnresa.

Hpa6UﬂbHOCl’l’lb pemeyuﬁ npoeepbnie, conocmaesue ux ¢ omeenamu.

Bonpocs! 1151 00CyKIeHUs:

1. Yro takoe azoTucThiii Oamanc? Kakuwe BHUIBI a30TUCTOTO OajaHCa MMEIOT MECTO B HOpME
Y IIpY NATOJIOTUU?

2. [TorpebHOCTD B Oenkax. buonoruveckas 1eHHOCTh OCIIKOB.

3. Urto Ttakoe npoTteonu3? Poib orpaHHUEHHOTO MPOTEO0JIN3a B OpraHUu3Me.

4. I'me npoucxonut nepeapuBanue 6enkoB? Kakue pepMeHTHI y4yacTBYIOT B 3TOM Iipoiiecce?
OO0mas xapakrepucTuka rnporeas. x cydcrparHas crieriu()uaHOCTh U MECTO JIeHCTBUS.

5. Ponp xenymnoyHoro coka B mepeBapuBaHUU OelKOB. MexaHU3Mbl 00pa30BaHUS COJISHOMN
KHCIIOTHI B JKEITy/IKE.

6. BcacsiBaHHE aMUHOKHCIIOT, TPAHCIIOPT AMHUHOKHCIIOT B KJICTKH.

7. IIpoueccel THUEHUS OeNKOB B KullleuHHKe. OOe3BpeKUBaHUE MPOJYKTOB THUEHUS U KCe-
HOOHMOTHKOB.

JIMTEPATYPA JUIAA ITIOAT'OTOBKU

OcHnoeHas
1. Buonoeuueckas xumus / B. K. KyxTa [u ap.]. M. : bunom, Musck : Acap, 2008. C. 261-277.
2. buonoeuueckas xumus / A. J1. Taranosuy, [4 np.]. Munck : Beim. mik., 2013. C. 218-225.

3. KoncnexT nexumi.

Jonoanumensnasn
Jlenunoacep, A. OcaoBbl bnoxummn / A. Jleaunmkep. M. : Mup, 1985. C. 747-750.
2. Buoxumus yenoseka / P. Mapu [u ap.]. M. : Mup, 1993. C. 286-298.

=

3ATAHUS JJISI CAMOCTOSTEJABHOM PABOTHI

3aoanue 1.

1.1. 3anoMHHUTE OCHOBHBIE JTAIbI IEPEBAPUBAHUS OCTKOB:

a) B XKeJyzake; 0) B IpOCBETE TOHKOI'O KUIIIEYHUKA; B) (IIPUCTEHOYHOE» IepeBapUBaHHUE.

1.2. 3anomMHuTe (EepMEeHTHI, Y4YacTBYIOIIME HA KaXKIOM OJTale IepeBapuBaHUs OENKOB,
U 3HaiiTe cieuu(pUUHOCTD UX JIeHCcTBUS, pH-onTUMyM, MEXaHN3M aKTHUBALIUU.

1.3. 3anoMHUTE: KOHEYHBIM pE3yJIbTaTOM IME€peBapuBaHUs OETKOB SIBISETCS OOpa3oOBaHUE
aAMUHOKHCIIOT, JIETKO IPOHUKAOLINX B KJIETKU CIM3UCTON MOCPEICTBOM aKTUBHOI'O TPAHCIOPTA.

1.4. HayuuTech 00BSACHATH MPUYNHBI MTOSBICHUS B KPOBOTOKE (heHOoIIa, MHI0MA, CKaToNa, My-
TpeclMHA, KaJaBepHHA MOCIe IepeBapuBaHusl OETKOBOM MUIIH B JKETYJO0YHO-KUIIIEYHOM TPaKTe.

1.5. buonoruueckoe 3HaueHUE MEpEeBapUBAHMS OCIKOB 3aKIIOYAETCS B TOM, YTO Omaromaps
ATOMY MPOIIECCY MPOUCXONT:

A. ObpazoBanue Habopa aMHUHOKHUCIIOT, HEOOXOJUMBIX ISl CHHTE3a COOCTBEHHBIX OEIKOB
OpraHusma 1 OMOJOTUYECKH aKTUBHBIX COSAMHEHUN.

b. Otmennenne HeOEIKOBOM YaCTH CIIOKHBIX OEJIKOB (JIUMO-, HYKJICOMPOTEUHOB), UTO 00JIeT-
YaeT pacllerieHne OeIKOBOM 4aCcTH MOJIEKYJIbI.

B. O6pa3zoBanue IpoayKTOB, JIUIIEHHBIX AHTUTEHHON CHIEIU(PUIHOCTH.

I'. O6pazoBanme MPOTYKTOB, KOTOPHIE MOTYT JIETKO MPOHUKATH B KJIETKU CIU3UCTOU 0007104-
KM KUIICYHHKA.
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3aoanue 2. Yto siBseTCsl HA4YaIbHON MPUYMHON 00pa30BaHMs aKTUBHBIX MPOTEOTUTUYECKUX
dhepmMeHTOB U3 MPOohHEepPMEHTOB?

A. COnmxeHne aMuHOKUCIIOT, BXOSIIINX B AKTUBHBIN LIEHTD.

b. 3mMeHneHnne BTOpUYHON CTPYKTYPHI (pepMeHTa.

B. O0pa3oBanue HOBBIX CBs3€i B MOJIeKyJe (pepmeHTa.

I'. UI3smeHeHne nepBUYHON CTPYKTYPBI.

J1. I3MeHeHne TpETUYHON CTPYKTYPBHI.

3aoanue 3. Uto npenoxpaHsieT CEKPETOPHBIC KIETKHU OT JACUCTBUS TpoTeas3?
A. Hannuwme cnusu, cogepskaliei reTeponoincaxapuibl.

b. AxtuBanus pepMeHTa TONBKO B MOJIOCTH (KENy/IKa, KUILICYHUKA).

B. Hannuune riMkonpoTeMHOB Ha HAPY>KHOW TOBEPXHOCTH MEMOpaH.

I'. OrcyrcTBHE CYOCTpPATOB.

Hpa6UﬂbHOCl’l’lb peweHm? npoeepbnie, conocmaesue ux ¢ omeemdamul.

ITPOBEPLTE BAIIIN 3HAHUS (CAMOKOHTPOJIL YCBOEHUsA TEMI)I)

3aoanue 1. Ilpu ocTpbIX NaHKpeaTUTax MPOUCXOIUT MPEKICBPEMEHHAs aKTUBaLuUs Ipodep-
MEHTOB B KJIETKaX IMaHKpeaTU4eCKOH xeie3bl. B pe3ynpTare MEXaHMYECKOro MOBPEXKACHUS (CUIIb-
HO€ CIaBJIMBaHKE, TPABMbI) IPOPEPMEHTHI BHIXOJAT U3 KJIETOK U aKTUBU3UPYIOTCS B CAMOH JKeJese,
a HE B [TOJIOCTH TOHKOM KHILKH.

OTBeThTE Ha BOIIPOCHL:

A. Kakue pepMeHTBI MOTYT aKTUBHPOBATHCS MPU OCTPBIX MAHKpeaTuTax?

b. Kakue nocnencTBusi MOXKeT BbI3BaTh TaKkasi aKTHUBALUS?

B. Kak MOXHO yMEHBIINTD PA3PYLIUTENBHOE ACUCTBUE IAHKPEATUUECKUX ITpOTEas?

I'. BUOXMMHYECKUM TECTOM Ha OCTPBIN MAHKPEATUT B KJIMHUYECKON MPAKTUKE CIYKUT OIpe-
JiefIeHHe aKTUBHOCTU O-aMHJIa3bl B KPOBU 00IbHOT0. OOBSICHUTE, TTOYEMY YBEIMUYUBACTCS AKTHUB-
HOCTb 0-aMHJIa3bl B KPOBH IIPH OCTPOM MaHKPEATHUTE.

3aoanue 2. lpu runoanTHOM raCTpUTE CHUKEHHE KHCIOTHOCTH KEIIyIOYHOIO COKA BBI3bI-
BAE€T TOPMOXKEHUE YACTUYHOTO MPOTEOJIM3a MOJEKYJIbl MENCUHOTeHa. M3MeHeHnsT Kakoro ypoBHS
CTPYKTYpPHOI opranuzanuu pepMeHTa UMEI0T peliaoliee 3HaYeHUe Ipu ero akTUBaluu?

A. IlepBUYHOI CTPYKTYPBI.

b. Bropu4HO#i CTpYKTYpBI.

B. Tpetn4HoM CTPYKTYpHI.

I'. YeTBepTUYHOU CTPYKTYPBL.

J1. boiiee BBICOKOTO ypOBHSI.

3aoanue 3. MyxulHa HampaByieH B OOJBbHUILY C TUarHO30M OCTPBIA MAHKPEATUT, MPHU KOTO-
POM BCIIEACTBHE BHYTPUKIETOUHON aKTHUBALMU MaHKPEATUYECKUX (PEPMEHTOB MPOMCXOAUT Pa3py-
menue TkaHel. [lanuenty OblT Ha3HaueH NpenapaT KOHTPUKaJ — KOHKYPEHTHBIN MHTHOUTOp MaH-
KpeaTnueckux (epMeHTOB. BriGepure xapakTepHble 0COOEHHOCTH HHTUOUPOBAHMS:

A. MHruOutop sBAsieTCS CTPYKTYPHBIM aHAJIOTOM CyOCTpara.

b. Crenenb uHTMOMpPOBaHNUS 3aBUCUT OT KOHIEHTPALIUU HHTUOUTOPA.

B. CtpykTypa HHruOUTOpa HEe MOX0Ka Ha CTPYKTYpPY cyOcTpara.

I'. Crenienp MHTUOMPOBAHUS 3aBUCUT OT BPEMEHH JEHCTBUS MHTUOUTOPA.

J1. O6pa3oBaHHEe HEAKTUBHOT'O KOMILIEKCA HHTHOUTOP-CyOCTpaT.

OTBeThI K pelIeHnI0 32 JaHN I

Jlna camonpogepku ucxoo0nozo ypoeHsa 3HAHUIL
1—T.2—A.3—T.

na camocmoamenvnoit padbomot.
15—A,b,B,I"2—T.3—A,b,B.
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JIABOPATOPHAS PABOTA (60 MUHYT)

Pa6ora 1. KosinyecTBeHHOE onpeae/ieHre KUCJIOTHOCTH KeJTyI0YHOI0 COKa

Ilpunyun memooa. OOITYIO0 KUCIOTHOCTH KETYJOYHOTO COKa M3MepsIoT B MuumianTpax 0,1 H
pacTBopa €KOro HaTpa, 3aTpaueHHOro Ha HeWTpanuzauuioo 1000 M1 jKeqyJOYHOro COoKa B IPUCYT-
CTBUM MHAMKaTOpa ¢peHondTantenHa (3oHa nepexona pH 8,3—10,0; ke 8,2 — OeCIBETHBI, BHIIIIE
10 — xpacHbIii). B HOpMe 00111ast KHCIIOTHOCTD U1 B3pOCIJIOTo YeiioBeka coctaisieT 40—60 MMoIb/i,
Yy HOBOPOXIEHHBIX — 2,8 MMOJIB/1, y Aetelt oT 1 mecsua 1o 1 rona — 4-20 MMOab/11.

Copepxanuie CBOOOJHON COJITHOM KUCIIOTHI B KEIYyI0YHOM COKE U3MEPSAIOT B MUJUIMITUTPAX
0,1 H pacTBOpa €IKOro Harpa, 3aTpaueHHOro Ha HeWrpanmszauuio 1000 Mi1 JKEIyJOYHOTO COKa
B MIPUCYTCTBUHU WHIUKATOpa IUMETHJIaMHUHOA300eH30Ja (30Ha nepexoaa pH 2,9-4,0; mmwxke 2,9 —
pO30BO-KpacHbIi; BbItie 4,0 — sxenThiii). CBOOOHAS COJISHAS KMCIIOTA MIOYTH BCSI OTTUTPOBHIBACT-
ca mpu pH 3,0; mpu 3TOM OKpacka IMMETHIAMHHOA300€H30J1a M3MEHSAETCS OT PO30BO-KpacHOU
no opamxkeBoil. Comepkanue CBOOOHOM COJSTHOM KUCIOTHI B HOpME coctaBisieT 20—40 MMomb/n
(y HOBOpOXAEHHBIX — 0,5 MMOIIB/T).

Onpenenenne oOIIeH KUCIOTHOCTH, CBOOOJHOWM COJSTHOM KHCIOTHI W CBSI3aHHOW COJISTHOM
KHCIIOTHI IPOBOJUTCSI B OJJHOM MOPIMH KEIYI0YHOTO COKa. TUTpPOBaHUE MPOBOJAT C ABYMS HHIU-
KaTOpaMu: TUMETHIAMUHOA300€H30JI0M U (PCHOIPTATCHHOM.

X00 pabompr. OTMEPUBAIOT MUIETKON B KOJMOOYKY 10 MII KemyZo4HOTro coka, JOOaBISIOT
1 ka0 qUMeTHIaMUHOa300eH301a 1 2 Karum Gerondranenna. [Ipyn HaTMIuu B )KeIyJOYHOM CO-
K€ CBOOOJIHOM COJISIHOM KHCIIOTHI OH OKPAIIIMBAETCS B KPACHBIN LIBET C PO3OBBIM OTTEHKOM, IIPH €€
OTCYTCTBHH Cpa3y MOSBISETCS OPAHIKEBask OKpacKa.

Tutpyror cBobognyo comstayto kucinotry 0,1 H# NaOH u3 MUKpOOIOpETKH 10 MOsSBICHUS
OpaH)XEBOI'0 OKpalllMBaHUS U Pe3yjbTaT 3anuchiBaioT (1-1 orMmerka). He nobasnsas mienoun B Gro-
PETKY, MPOJOIKAIOT TUTPOBAHUE J0 MOSIBICHUS JTUMOHHO-KEITOTO LBETA U PE3yNbTaT 3alUChIBa-
10T (2-51 otmetka ot 0). IIponomkaroT TUTpOBaHUE 10 MOSBIEHUS PO30BOro OKpamuBaHus (3-s1 oT-
MeTka ot 0).

Pacuem. Conepxxanune cBoboanoit HCI (1-s otmerka), cBszannoit HCI (2-1 ormeTka) u 00-
Y0 KHCIOTHOCTH (3-51 OTMETKA) paCCUUTHIBAIOT 1O hopmye:

X (mmonb/n) = a x1000 x 0,1/10 ,

rae a — konudectBo 0,1 H pactBopa NaOH, mi; 10 — KOIMUYECTBO KEITYAOYHOTO COKa, B3SITOTO
it TutpoBanus, mit, 0,1 — xommuectBo Mr/7kB. mmenoun B 1 mia 0,1 H pactBopa, mmoib; 1000 —
nepecyeT Ha | TuTp.

Pe3yabrar:

Knunuko-ouaznocmuueckoe 3nauenue. Ilpu 3a001eBaHMSIX KeTyAKa KUCIOTHOCTb MOMKET
OBbITH HYJIEBOM, MOHMKCHHON M MOBbIICHHOH. [Ipy s13BeHHON 0O0JIE€3HM KeTyAKa WU TUIepalui-
HOM TacTpUTE MPOUCXOJUT YBEIMUEHHUE COAECpPKAHUSI CBOOOTHOM COJISTHOM KUCIOTHI U OOIIeH Kuc-
JoTHOCTH (runepxijopruapusi). IIpu rumoanuaHOM racTpuTe WIM pake >Kelyaka Hadliogaercs
YMEHbIIIEHNE KOJIMYECTBA CBOOOIHOM COISTHON KUCIOTHI U 0011Iel KUCIOTHOCTU (THUIOXJIOPTHAPHS).
IIpu pake xemyKa, XpOHUYECKOM FaCTPUTE NHOTJa OTMEYAETCs MOJIHOE OTCYTCTBUE COJITHOM KHC-
n0ThI (axaopruapust). [Ipu 3710kauecTBEHHOM MaJIOKPOBUH, MPH paKe JKeIyIKa 4acTo Halroaaercs
MOJTHOE OTCYTCTBHE COJISTHOM KUCIIOTHI U TIETICHHA (AXUJIIHS).

BbiBoa:

Padora 2. O0Hapy:keHHe MOJIOYHON KHCI0THI peakuuei Ypdeabmana
Moso4Has KHUCI0Ta OTHOCUTCS K MAaTOJIOTMYECKUM COCTABHBIM YacTAM JKEIYJAOYHOTO COKa
¥ O0HApYXHMBAETCS NP AXJIOPTHIPHUN BCIEIACTBUE YCHUIICHUS MPOLIECCOB OPOKEHHUS B eIy IKeE.
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Ilpunyun memooa. Ilpu nodanenuu x peaktuBy Y pdenbmana, umeroniemy (puoseToByro
OKpACKy, MaTOJOTHYECKOTO JKEITYJOYHOTO COKa IOSBIISICTCS KEITO-3€JICHOEC OKpaIluBaHUE BCIICH-
CTBUE 00pa30BaHUs JaKTaTa kKeyesa (MoJIokuTeapHas peakuus Y hdenpmana).

X00 pabomui. I'oToBsT B npoOupke peaktuB Y ddenpmana (20 kanens 1 % pactBopa deHona
u 2 xarum 1 % pacTtBopa XJIOpHOTO kene3a). Jo0aBIsFoT B IPOOHPKY 5 Karellb KEeITyJA0YHOTO COKa.
[Tpu HATMYMK MOJIOYHOM KHCIIOTHI MOSIBIIIETCSI KEITO-3€JICHAsT OKpacKa.

Pesyabrar:

BriBoxa:

Pa6ora 3. KosinuecTBeHHOE onpeae/ieHHe AaKTUBHOCTH MENCHHA JKeJTY0YHOI0 COKa

Ilpunyun memooda. B ocHOBE MeTOJla JICKHUT CIOCOOHOCTH MEICHHA B YKEIIYAOYHOM COKE
CTBOPaXKHUBATh OCJIOK MOJIOKa — KazenmHoreH. CTBOpaKMBaHUE MOJIOYHO-alleTaTHON cMecu nipu pH
4,9 u Temniepatype 25 °C NerncuHOM MPOUCXOTUT CTPOTO MapalieIbHO €ro CIIOCOOHOCTH TepeBa-
puBaTh OesKH. 3a eIUHUIY aKTUBHOCTH TMENCHHA IPUHUMAIOT TaKOe €ro KOJIWYEeCTBO, KOTOPOE MpHU
YKa3aHHBIX YCIIOBUSX CTBOPAKMUBACT 5 MJI MOJIOYHO-aIleTaTHOU cMecu 3a 60 ¢ (3Ta yclioBHas e/lu-
Huna coorserctByeT 0,010 Mr kpuctamnueckoro nerncuna). KeayaqouHbi COK YeTOBeKa B HOpME
conepxuT B 1 mi 40-60 ex. nencuna. Takum k€ METOJIOM MOKHO OIPEICIUTh aKTUBHOCTH YpO-
nercuHa B Mode. C MOUOiil 310pOBOTo YejoBeka 3a CyTKH oObdHO BbiAensercs ot 150 mo 300 en.
(1,5-3 mr) ypormencuHa.

Xo00 pabompr. Ha nHO npoOUpKU C MOMOIIBI0 MUKponuneTku HamuBaioT 0,1 M pacTBopa
MIETICHHA, a B JPYTyI0 MPOOUPKY HAIMBAIOT 5 MJI MOJIOYHO-aneTatHoi cMecH. [lomemaroT o6e mpo-
Ooupku B TepMmoctaT Ha 10 MuH. BpICTpO mepenuBarOT MOJIOYHO-AIETATHYI0 CMECh B IPOOHPKY
C TIETICHHOM, COJIEP>KUMOE MPOOUPKHU BCTPSIXUBAIOT. MOMEHT MPUITUBAHUS CMECH OTMEYAIOT IO Ce-
kyHaomepy. [IpoOupKy co cMeChI0 BCTPSIXUBAIOT, HAKJIOHSIOT €€ U HaOIIOAl0T 32 MOSBICHUEM Ha
€€ CTeHKax MEePBBIX XJIOMbEB Ka3eHHA. 3aMCHIBAIOT BPEMsI CTBOPAKUBAHMS CMECH B CEKYHIaX.

Pacuem. ]Ins pacuera akTUBHOCTH IETICHUHA B 1 MII XKeIyJOUYHOro coka JaensaT 60 cekyHa Ha
BpeMsl CTBOPKUBAHUSI CMECH U TAKUM MTYTEM HaxOJSIT KOJUYECTBO eauHuIl nerncuda B 0,1 mut xe-
JyJJOYHOT'O COKa, a YMHOas Ha 10 — B 1 miL.

Knunuko-ouaznocmuueckoe 3nauenue. Ilpn axunuu ypomnencuH B MOY€ U TETICHH B JKeIy-
JIOYHOM COKE€ MOTYT IMOJIHOCTBIO OTCYTCTBOBAaTh, a MPHU S3BEHHOW OOJE3HU >KETyAKa KOTUYECTBO
TIETICUHA PE3KO YBEITUYCHO.

Pesyabrar:

BriBOI:

Iloanuck npenojgaBares:
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. 3AHSATHE 18
BHYTPUKJIETOYHBIM OBMEH AMUHOKHUCJIOT. OIPEAEJIEHUE AKTUBHOCTH
AMHUHOTPAHC®EPA3 B CbIBOPOTKE KPOBU

AKTYaJIbHOCTB TeMbl. [TocTynuBIIME B KICTKH aMUHOKHCIOTHI 00pa3yroT (pOHI aMHUHOKHUC-
JIOT, KOTOPBIH TOMOJHSIETCS 3a CYET paciiajia MUIIEBbIX U TKAHEBBIX OCITKOB M aMHHOKHUCIIOT, 00Opa-
3YIOLIUXCS U3 JPYTHX BEMIECTB. AMUHOKUCIOTHI (DOHA KJIETKU MCIIONIBb3YIOTCS [UIsl CHHTE3a OSIIKOB
U IPYTUX COCTUHCHUH, a TaK)Ke MOJIBEPraloTCsl WHANBHIyaTbHBIM MTPEBPAIICHUSIM U OOIIUM peak-
UsiM 0OOMEHa — JIe3aMUHUPOBAHUIO, TPAHCAMHUHUPOBAHUIO, JICKAPOOKCHIMPOBAHUIO M aKTHBALIMH
npu OnocuHTe3e OenkoB. Peakiuu je3aMHHUPOBaHMS MPUBOAAT K 00pa30BaHUIO aMMHuaka. Baxk-
HEWIIyI0 pojb B 0OMEHE aMUHOKHUCIIOT UrpaeT IIIyTaMaTAeruporeHasHas peakuus. B xozie peak-
U TIepeaMHUHUPOBAHUS IPOUCXOTUT Paclaj] OAHUX aMHHOKHUCIIOT ¥ CHHTE3 HOBBIX aMHHOKHUCIIOT,
o0ecrieunBaeTcs B3aMMOCBSI3b PEAKITUI YIIIeBOJHOTO U OenkoBoro oomeHa. [Ipu gexapOokcummpo-
BaHUM AaMUHOKHCIIOT OOpa3yroTcsi OMOTEHHbIE aMWUHBI — TPUITAMUH, CEPOTOHWH, THCTaMUH,
I"AMK, urparomuye BaxxHyI0 poJib B OpraHU3MeE.

Leanb 3aHATHSA: YCBOUTH OOINME MYTH OOMEHAa aMHHOKHUCIIOT; IMOJYYUTh IMPEICTABICHUEC
0 MyTsX oOMeHa 0e3a30THCTOr0 OCTaTKa aMUHOKHUCIIOT, O POJIM aMUHOKHUCIIOT B 00Opa30BaHUH BaX-
HBIX OMOJIOTMYECKH aKTUBHBIX COCIMHCHUH; Ha MPUMEpE ONPENCICHUS aKTUBHOCTH aMHHOTpPAHC-
(epa3 B CHIBOPOTKE KPOBH IMOKa3aTh 3HAYCHHUE MCIIOJIb30BAHUS MHIMKATOPHBIX ()EPMEHTOB B JIHa-
THOCTHKE, IPOTHO3€ TEYCHUS U OIICHKE (D PEKTUBHOCTH JICUCHHSI 3a00JICBAaHHIA.

Tpe6GoBanusi K MCXOAHOMY YPOBHIO 3HaHMii. [JIS TOJHOrO YCBOEHHUS TEMbI HEOOXOIUMO
MIOBTOPUTH:

" U3 OuoxXuMUU:

— CTPOCHHE aMHHOKUCIIOT;

— CTPYKTYpHasi OpraHu3aiusi OEJIKOBO MOJIEKYIIBI;

— (epMEHTHI.

3ATAHUS IS CAMOITPOBEPKH HCXOJHOI'O YPOBHS 3HAHUM

3aoanue 1. JlanHple BpaueOHOTO OCMOTpa HOXKHIIOW KEHIUHBI, IPOXKHUBAIOIIEH B IoMe IS
IIpecTapelibiX, COOTBETCTBOBAIM Nepudepuueckoii Helipornatuu. JlabopaTopHble aHAIU3bI TOATBEP-
JWIA HEIOCTATOYHOCTh THAMUHA. AKTHBHOCTBh KAKMX IPOLIECCOB CHMKEHA IIPU JaHHOM TMIIOBUTA-
MHUHO3€E?

A.TpaHcaMuHUpPOBaHNE aMUHOKHCIIOT.

b. lexapOokcuanpoBaHue aMHUHOKHUCIIOT.

B. OxucnutensHoe 1eKapOOKCHINPOBAHUE O-KETOKUCIIOT.

I'. OkucnuTenbHOE 1€3aMUHUPOBAHNE AMUHOKHUCIIOT.

3aoanue 2. BciomHuTe Kiaccupukanuio GpepmeHToB. @epMEeHThI KaKuX KJIacCOB y4acTBYIOT
B KaTaJlu3e peakluil 1e3aMUHUPOBaHUS, IEPEaMUHUPOBAHUS, 1EKapOOKCUIMPOBAHUS aMUHOKHUCIIOT?

HpaeuﬂbHocmb pemeHuL? npoeepbnie, cConocmasue ux ¢ omeemamul.

Bonpocs! 1iis1 06cyxneHust:

1. AMMHOKHUCIIOTHBIN (h)OH/T KIIETKH, HICTOYHUKH TTOTIOTHEHHS U TIyTH UCIIOTh30BaHMS.

2. TpancamuHupoBaHue, aMuHOTpaHcepasbl, KopepMeHTHass QyHKIUS BUTaMuHa Bg. Kin-
HHUKO-JUAarHOCTUYCCKOC 3HAYCHHUE ONPEACTICHUA aKTUBHOCTHU aMI/IHOTpaHC(l)epaS CBIBOPOTKH KPOBH.

3. Ilyti ae3aMMHUPOBaHHMS aMHHOKUCIOT. OKHCIUTEIbHOE J€3aMHUHHUpOBaHUE ((EepMEHTHI,
kodepmenTsl). [IpsiMmoe OKHCIUTENbHOE [1€3aMUHHUPOBAHME TJIYTAMUHOBOM KHCIOTHI (XHUMH3M),
3HAUEHHE IIIyTaMaTAeruAporeHasHol peakuuu. Henpsamoe nesaMMHUpoOBaHUE.

4, HYTI/I HCIIOJIHL30BaHUs 0€3a30THCTOr0 OCTaTKa aMUHOKHUCIIOT. | IMKOTE€HHbIE Y KETOT€HHBIE
aMHHOKHUCIIOTHL. CII0cOOBI CHHTE3a HOBBIX aMHUHOKHUCIIOT.
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5. JlekapOoKkcHIMpOBaHHE aMUHOKHUCIIOT, )epMEHTHI, KopepMeHT. brorennsle aMuHbI (TpUII-
TaMHH, CEpOTOHUH, TUCTAMHH, Y-aMHHOMACIIIHAs KHUCIIOTA), KaTeXOoJaMHHBI (IodaMuH, HOpaape-
HAJIMH, agpeHannH). Peakiun oO6pa3oBanusi, OMOJIOTHYECKas pOJIb, yTH 00E3BPEIKUBAHMSL.

JIMTEPATYPA JUIA ITIOAT'OTOBKHU

Ocnognasn
1. Buonoeuueckas xumus / B. K. Kyxta [u ap.]. M. : bunom, Munck : Acap, 2008. C. 277-281,
286287, 296-301.
2. Buonocuueckas xumus / A. J1. Taranosuu [u np.]. Munck : Bei. mik., 2013. C. 224-231.
3. KoHcnexr exuuii.
Hononnumensnan
1. Jlenunoacep, A. OcuoBbl 6uoxumun / A. Jlennnmkep. M. : Mup, 1985. C. 571-576.
2. buoxumus denoseka / P. Mapu [u np.]. M. : Mup, 1993. C. 306-309.

3ATAHUS IJISI CAMOCTOSITEJIbHOM PABOTHI

3aoanue 1. Y MyX4MHBbI, B TEUECHHE JIMTEIBHOIO BPEMEHHU 3JI0YHOTPEOIISBILETO AJIKOTOJIEM,
3HAYUTENIBHO MOBBIIICH YPOBEHb aJlaHMHAMUHOTpaHC(epasbl KpoBH. Kakne OMOXMMHUYECKHE peak-
LIUY KaTaJIu3UpyeT JaHHbINA pepMeHT?

A. IlepeamunupoBaHue. I'. dexapOokcunupoBaHHe.

b. OxucnutensHOE 1€3aMUHUPOBAHHUE. J1. TpancMeTunMpoBaHUeE.

B. Cunres rimyramara.

3aoanue 2. Y 601bHOTO ¢ MH(PEKIIMOHHBIM F€NaTUTOM YCTAaHOBIIEHO PE3KOE YBEIMYEHHUE aK-
TUBHOCTH TIIyTaMaTIETUAPOTEHA3bl B KPOBU. YKaKUTE BUTAMUH, KOTOPBIH SIBIISIETCS KOPEPMEHTOM
JAHHOTO YH3UMA:

A. HukotnHamun. I'. IIupuioxcus.

b. TuamuH. M. AckopOuHOBasi KUCIIOTA.

B. ®onuesas kucinora.

3aoanue 3. Y G0NBHOrO Iocje MEPEHECEHHOro MH(papKTa MHUOKapJa B TeUEHHE 2-X CYTOK
3HAQYMUTENILHO TOBBIIIAIACH AKTUBHOCTH acmapraraMuHoTpaHcdepasbl B KpOBU. YKaxkuTe Kodep-
MCHT JAHHOT'O (1)epMeHTa2

A.HAJ'. B. ®AJI. B. HAJI®". I'. upunoxcansdocdar. J. Tuammuammpodochar.

3aoanue 4. Tlocne mpuctyna cyIopor meauarpoM ObUT OCMOTpPEH TPpyAHON peOeHOK, MOTy-
YaloUMi UCKYCCTBEHHYIO MUILY. Y peOeHka oOHapyxeH Takxke aepmaTtut. [Ipu mabopatopHoM 00-
CIIEIOBAaHUM YCTAHOBIIEHO CHW)KEHHME allaHWH- M aclapTaTaMHHOTpaHc(epa3HON aKTUBHOCTH B
kpoBHu. HepoctaTkom kakoro KoepMeHTa 00YCIIOBICHO CHIDKEHUE CKOPOCTH TPAHCAMHHUPOBAHHS

AMUHOKHUCIIOT?
A.HAJI. b. HAJ®". B. ®AJI. I'. Mupunoxcanbhocdara. JI. Tuamuammpodochara.

HpaeuﬂbHocmb peweHuﬁ npoeepbmnie, cConocmasue ux ¢ omeemamul.

ITPOBEPHTE BAIIIM 3HAHUSA (CAMOKOHTPOJIb YCBOEHHUA TEMBI)

3aoanue 1. llenTpanbHas poyib TIYTAMHUHOBON KUCIIOTHI B TPOMEKYTOUHOM OOMEHE aMUHO-
KHUCJIOT OMPENEIIeTCsl TEM, YTO TJIyTaAMHUHOBAs KHUCIIOTA:

A. YuacTByeT B TpaHCAMUHHUPOBAHUH KaK yHUBepcalbHbII 1oHOp NH,-rpymmsL.

b. Jlerko oOpa3yercs U3 0-KETOTJIyTapOBOM KHCIOTHl — YHHUBEPCAIBHOTO aKIIENTOPa aMHHO-
TpyIIL.

B. Iesamunnpyercs HA J['-3aBucHMOif TTyTaMaTaerHIpOTeHA30M.

I'. SIBnsercsa 3aMeHMMON aMUHOKHCIIOTOM.
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3aoanue 2. Ilpu nexapOOKCUIMPOBAHUN KaKUX aMHHOKHUCIIOT WJIM MX MPOU3BOIHBIX 00pa3y-
IOTCS CIIe1yIoIne OMOTeHHbIEC AMUHBI?
A. Tpuntamus. b. Ceporonus. B. 'ncramun. I'. TAMK. /1. lopamuH.

OTBeTHI K pelIeHn 10 3aJaHNI

/Jlna camonpoeepku ucxo0Hoz2o ypoeHsa 3HAHUIL
1—B.

Jlna camocmoamenvhou padomut:
1—A,B.2—A.3—T.4—T.

JIABOPATOPHAS PABOTA (60 MuHYT)

Onpenenenyne aKTUBHOCTH AJIAHMHOBOI aMuHoTpaHcdepasbl (AIAT).

Amunompancgepasvl (mparncamunasvl) — QEpMEHTBI, KOTOPbIE UCIIOIB3YIOT B Ka4eCTBE KO-
depmenTa pochonupuaoKcab U KaTAIM3UPYIOT 0OpAaTHUMBIH MEPEHOC aMUHOTPYIIIBI ¢ aMHUHOKHUC-
JIOT Ha KETOKUCIOTHI. OmpesienieHne KOHIEHTPAUU 00pa3yIOIINXCs 0-KETOKUCIIOT JIEKUT B OCHOBE
METOOB OIPEJICICHUS] aKTUBHOCTH TPaHCAMHHA3.

Ilpunyun memooa. B pe3ynpraTe nepeaMUHUPOBAHUS AJIaHUH MPEBPAIACTCS B MUPOBHHO-
rpagHyto kuciory. Jlobasienne kucioro 2,4-muHATPOPEHUITHIPA3NHA OCTAaHABIMBAET (pepMeHTa-
TUBHBIN Mpoiiecc. OOpa30BaBIIMNCS THIPA30H MUPOBUHOTPATHON KUCIOTHI B IIEJIOYHON Cpefe Ja-
€T KOPHYHEBO-KPACHOE OKpAIIMBaHWE, MHTEHCHBHOCTh KOTOPOTO IMPONOPIHMOHAIBHA KOJHMYECTBY
o0pa3oBaBIIerocs MUpyBara.

AKTUBHOCTh aMHHOTpaHc(]epa3 BBIPAKAIOT B MHUKPOMOJSX NHPOBUHOTPATHON KHCIIOTHI,
oOpazoBanHOM 3a 1 yac unkyOGamnuu npu Temnepatype 37 °C B pacuere Ha 1 M1 CBIBOPOTKH KPOBH.
B HOpMme akTmBHOCTH ammHOTpaHc(depas B KpoBu HeBenuka u coctasisier it AcAT or 0,1 no
0,45 mxmonbs/u-mi, a it AnAT — 0,1-0,68 MkMoOab/4-MII.

Xo00 pabomsr. B nipobupky BaHOCAT 0,5 Mt cyOcTpaTHOi cMecH, 3aTteM aobasisiroT 0,1 mut mc-
cllelyeMO# ChIBOPOTKH M MHKYOHpYIoT B TepmocTare 30 MuH npu 37 °C. 3atem npuiusatot 0,5 mi
pacTBopa IMHUTPO(EHUITUIPA3UHA U TTPOOBI BhAepkUBatOT 20 MUH NMPU KOMHATHOM TeMIepaType.
[Tocne aToro mob6asmstor 5 M 0,4 ©# NaOH, TmarenbHO mepeMenmBaoT 1 ocTaBisFoT Ha 10 MunyT
IIpU KOMHATHOM Temmeparype Ui pa3BUTHs OKpacku. ONTHUYECKYIO MJIOTHOCTh U3MEPSIOT Ha KO-
nopumetpe ¢ 3eseHsiM cBeTopuabTpom (530 HM) B KtoBeTe 10 MM MPOTHB KOHTPOJIBHOMN MPOOBI Ha
peakTuBbl. Konmponvras npoba COAEPKUT BCE MHIPEAMEHTHI ONBITHOW MPOOBI 32 UCKIIOUYEHUEM
CBIBOPOTKH KPOBH, BMeCTO KOoTOpoit 6epyT 0,1 M1 TUCTHIITMPOBAHHOMN BOIBI.

el i
ITEHE GLMEES SRR S Shedi |

4,4 5,2 C, Mxr/mn
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Pacuem mpou3BOJAT MO TOTOBOMY KaTHMOPOBOUYHOMY TpaduKy 3aBHCHMOCTH KOHIICHTPALUU
I1BK (C, MKI/mi1) OT ONTHYECKO# MmIoTHOCTH okpaireHHoro pactsopa (E). Tlepecuer akTuBHOCTH
(dbepMeHTa B MUKPOMOJIH MUPOBUHOTPATHONW KHCIOTHI MPOU3BOJIAT IO CIeAyIoIIe Gpopmyre:

AJAT (Mxmounb/a-mi) =a - 10 - 2/ 88,

r7ie a — KOJUYECTBO MUPOBUHO-TpanHONW KUCIOTH B 0,1 MII CBIBOPOTKH, HaiIeHHOE 1O KanuOpo-
BOYHOMY rpaduky B MKT; 88 — macca 1 MKMOJIb THPOBUHOTPAJHOM KUCIOTHI B MKT; 2 — K03 du-
UeHT nepepacyera Ha 1 yac nakyOanun; 10 — xospdunment nepepacuera Ha 1 MiT CBIBOPOTKH.

OTtBeT:

Knunuko-ouaznocmuueckoe 3nauenue. Amunorpancdepassl OTHOCITCS K WHIUKATOPHBIM
dbepMeHTaM, U ompeAeNieHue UX aKTHUBHOCTH IIUPOKO MPUMEHSETCS B AMATHOCTHUKE 3a00JieBaHUN
cepana u nedenn. [Ipu nHpapkre Muokapaa depe3 4—6 4acoB HAOIIOAACTCS TOBBIIICHUE YPOBHS
AcAT, makcumalibHa € aKTUBHOCTh uepe3 24—36 JyacoB. AKTUBHOCTh 00€MX aMHUHOTpaHcdepas, B
ocobennocTr ANAT, noBeIraercs mpyu HHPEKIIUMOHHOM renatute. OCOOCHHO BakKHA JIMATHOCTHYC-
cKkasi neHHocTh onpenenenus AnAT npu OezxentymHbix Gpopmax 6one3nn boTkrHa U B HHKyOaIu-
OHHOM TIEPUOJIE.

BriBOa:

IHoanuces npenogaBares:
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3AHATHE 19
OBE3BPEXKXUBAHUE AMMUAKA. KOJIMYECTBEHHOE OIIPEJEJIEHUE
OCTATOYHOI'O A30TA KPOBHU 1 MOYEBHUHBI B MOYE. HAPYIIIEHU A
AMHMHOKHUCJIIOTHOI'O OBMEHA

AKTyaJbHOCTh TeMbl. O0pa3yrouuiics B polecce MeTadoin3Ma aMMHAaK SBJISETCS TOKCHUY-
HBIM COEJMHEHUEM, B MEPBYIO ouepeab IS LIEHTpaIbHON HEpBHOM cucTembl. Hapymenue nporec-
COB €ro CBSI3bIBaHMSI M OOE3BPEKMBAHUSA BEJET K THIIEPAMMOHHUEMHUH, PA3BUTHIO KOMATO3HOIO
COCTOSIHUSI U CMEpPTH OOJILHOTO. 3HAHHME TPOIECCOB OO0E3BPEKUBAHKSA aMMHAKa HEOOXOIUMO st
MMOHMMAaHMUSI MEXaHW3Ma BO3HUKHOBEHHUS THMIIEPAaMMOHHMEMHH, CIIOCOOOB OOpHOBI C HEIO, a TaKxke
JUIsl CBOEBPEMEHHOM JTUAarHOCTHKU U JICUCHUS BPOXKACHHBIX HAPYIICHUN OPHUTHUHOBOIO LIMKJIA pe-
aKUM{ CUHTE3a MOYEBUHBI. 3HAKOMCTBO C HACJIEJICTBEHHBIMU HAPYLICHUSIMU OOMEHA aMHUHOKHUCIIOT
HE00XO0TUMO JJIsl CBOEBPEMEHHOT'O BEISIBJICHHSI TUX 3a00JICBaHHI U UX JICUCHUSI.

Baxkneiiimum nokazartesneM a30THCTOro OOMeHa SIBIISIETCS OCTAaTOYHBIN a30T KpoBU. B KinHU-
YeCKOM J1ab0paTOPHOM MPAKTUKE OMPEICICHHE OCTATOYHOTO a30Ta M €ro (PpakIwii, a TakKe MoYe-
BHUHBI B MOYE€ MOMOTAeT OIEHUTHh BBIACIUTEIbHYIO (YHKIIMIO MOYEK, CTEHEHb MMOYEYHOU U Ieye-
HOYHOM HEJIOCTATOYHOCTH.

Heap 3aHATHS: U3YYUTH MPOLIECCH 00E3BPEKUBAHUS aMMHUaKa B OpraHu3Me U BO3MOKHBIC
MEXaHU3MbI Pa3BUTHS TUIIEPAMMOHUEMUH; 3aKPETHUTh MPEICTABICHUE O MOJICKYJISIPHBIX MEXaHH3-
Max HaCJIEJCTBEHHBIX IMAaTOJIOTUN oOMeHa (peHuallaHWHA U THUPO3WHA, HEKOTOPBIX IPYTHX Hapy-
HIEHUSAX OOMeHa OENKOB W aMHHOKHUCIOT; [IpuoOpectn HaBBIKM KOJIMYECTBEHHOT'O OIPEISICHUS
OCTaTOYHOTr'0O a30Ta KPOBU U MOYEBUHBI B MOUYE U YCBOUTH JMATHOCTUYECKYIO LIEHHOCTh 3TUX MOKa-
3aTenen.

TpeGoBanus K MCXOAHOMY YPOBHIO 3HAHMIii. /[ MONMHOrO yCcBOEHHS T€MbI HEOOXOAUMO
MMOBTOPUT:

" W3 00wel Xumuu.

— aMMHaK ¥ COJId aMMOHHUS,

" OUOOp2AHUYECKOU XUMUU.

— MOYEBHMHA — KOHEYHBIH MPOJYKT a30TUCTOTO OOMEHA B OpPTaHM3MeE YEJIOBEKA; CTPYKTypa
Y CBOMCTBA MOYEBUHBI;

— (opMyIIBI IUKINYECKUX aMUHOKHCIIOT;

" OUONI02UYECKOU XUMUL.

— (QepMeHTHI KJ1accoB TpaHcdepas U OKCUAOPEAYKTa3; CTPYKTypa KOPEepMEHTOB OKCHIOpE-
nykras (HAJL', HAII®', ®MH, ®A]T).

3ATAHUS IS CAMOITPOBEPKH UCXOJHOI'O YPOBHS 3HAHUM

3aoanue 1. AMMuak B KiieTke oOpa3yercs B pe3ylbTare:
A. Peakiuii ne3aMUHUPOBAHUS AMUHOKHCIIOT.

b. Peakuuii nepeaMUHUpPOBAHUSA.

B. Peaxnuii pacniajja OMOT€HHBIX aMHHOB.

I'. Peakumii nekapOoKCHIHMPOBAHUS AMHHOKHCIIOT.

1. Henpsimoro ne3aMuHUpPOBAHUSA.

3aoanue 2. Yxaxure GepMEHTHI, KATATU3UPYIOIINE B OPTraHU3ME YeJI0BEeKa PEeaKIIMi OKHCITH-
TEIHHOTO J€3aMUHUPOBAHUSI AMHUHOKHUCIIOT:

A. Okcunaza D-aMHUHOKHCIOT.

b. Oxcupaza L-aMHHOKHUCIIOT.

B. Monoamunookcuaaza (MAO).

I'. 'myramarnexkapOokcuiasa.

. I'myramaraeruaporesasa.

E. Ananmnamunotpancdepasa.
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3aoanue 3. JlonmoaHUTE CXEMy PpEAaKLUUU OKHUCIUTENBHOTO N€3aMHUHHUPOBAHUS TJIyTamara
HEJOCTAIOIIUMU KOMIIOHEHTAMU:

KodepmenT ? \Z

I'myramat ——— > o-MMHHOTIIyTapaT ——> O-KeTorryTapar + ?

DepmeHT ?

A. I'myramaTaekapOokcuiiasa.

b. I'myramarnerunporenasa.

B. AcmapratamMmuHoTpaHcdepasa.

. HAJ'. . ®AL. E. ®DMH. XK. H;0. 3. NH3. 1. CO,. K. NO,.

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

Bonpocs! 1151 06cyxeHus:

1. Ilytu cBsi3piBaHMs aMMHaKa B KJIETKaxX (BOCCTAaHOBUTENbHOE aMHUHHPOBAHUE O-KETOTIIY-
Taparta, CHHTE3 IIyTaMUHa U acraparuHa, oopazoBanue kapoamomipocdara). Tpancroptabie dop-
MBI aMMHAKA.

2. Obpa3zoBanue cojeil aMMOHHS B TIOYKaX (MCTOYHUK aMMHaKa, POJIb TIIyTaMHHA3bI U TIyTa-
MaTAETUAPOTeHa3bl, 3HAUCHNE aKTUBUPOBAHHUS TIIyTaMUHA3bI MMOYEK MU all103e).

3. Ponb kj1€TOK meueHu B 00e3BpeKMBaHNH aMMuaka. OpHUTHHOBBIN UK MOYEBUHOOOpa30-
BaHUs (CXeMa IMKJa, CyOCcTpaThl, pepMEeHTHI, SHEpPreTHIecKoe obecreyeHune, CBsI3b C IMMOHHOKHC-
JBIM TUKIIOM, peryiisinus). Cynp0a MOYeBUHBL. [ HIlepaMMOHAEMUST, TPUYUHBI.

4. OctaTrouHbli a30T KPOBU (OCHOBHBIC KOMITOHEHTHI M WX OTHOCHTEIBHOE COJICPKAHHUE).
[TpuHIHI onpenesieHns U KIMHUKO-TUarHOCTHYECKOE 3HAUYCHHE.

5. O6bmen denunanannHa ¥ Tupo3uHa. Hapymenust oOMeHa npu (eHUIKETOHYPUH, TUPO3U-
HEMUH, AJIKANTOHYPHH, aTbOMHU3ME.

JIMTEPATYPA JUISA ITIOAT'OTOBKHA

Ocnognan
1. Buonoeuueckas xumusi / B. K. Kyxrta [u gp.]. M. : bunom, Munck : Acap, 2008. C. 281-286,
293-296.

2. Buonocuuecxas xumus / A. J1. Taranosuu [u ap.]. Musck : Beim. mik., 2013. C. 231-240.
3. KoHcnekr nexkuuii.

/ononnumensnasn
1. Jlenunoorcep, A. OcuoBbl 6noxumuu / A. Jlenunmxkep. M. : Mup, 1985. C. 578-597.
2. Max—Mioppeii, ¥. O6meH BemecTs y yenoBeka / Y. Mak—Mioppeit. M. : Mup, 1980. C. 280-300.

3AJAHMS JJI1 CAMOCTOSATEJBHOM PABOTBI

Jlnia 3aKkperuieHnst MaTeprana HeoOXoIuMo o0paTUTh 0c000€ BHUMAaHHE Ha XUMU3M peaklui
JIOKaJIbHOTO 00€3BPEeKMBAaHMUS aMMHUAKa B TKAaHAX; HA MOCIIEI0BATEIbHOCTh PEeaKuii OpHUTHHOBOTO
L[MKJIa MOYEBUHOOOPA30BaHUsI;, HA CBSI3b OPHUTUHOBOI'O LIUKJIA C JINMOHHOKHCIBIM 1HKI0M Kpebcea;
Ha KJIMHHUKO-JUAarHOCTHYECKOE 3HAUYEHUE OIPEAENIEHUS OCTATOYHOIO a30Ta KPOBH M MOUYEBUHBI
B MOUE.

3aoanue 1. Yxaxure pepMEHTHI, KATAIN3UPYIOLINE CIEAYIONINE PEAKIIUN:

A. O6pazoBanue aMuia TIIYTAMHHOBOUM KHUCIIOTHI.

b. BoccTaHOBHUTEIPHOE AaMUHUPOBAHUE Q-KETOTIIyTapaTa.

B. I'maponu3s amMua riryTaMUHOBOM KHCIIOTBI.

I'. O6pa3oBanue aMua acnaparuHOBOW KUCIIOTHI.

J1. O6pazoBanue kapbamousndocdara.
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3aoanue 2. [lonbGepute COOTBETCTBYIONIUE MAPHI:

1. ®epment opuutunkapbamonnTpancdepasa A. Y4acTByeT B CHHTE3€ aprMHUHOSHTApHOM

(OKT). KHUCJIOTHI.
2. depMeHT apruHasa. b. YuacTByeT B cHHTE3€ LUTPYIUINHA.
3. @epMeHT aprUHUHOCYKIIMHATCUHTETA3a. B. YuacTtByer B pacnazse apruHUHOSIHTapHOU
4. ®epMeHT aprMHUHOCYKIIMHATIINA3A. KHCJIOTBI.
I'. YuacTByer B peakuuu rugpoian3a
apruHuHAa.

Hpa6UﬂbHOCl’l’lb peweHm? npoeepbnie, conocmasue ux ¢ omeemamul.

ITPOBEPHTE BAIIIM 3HAHUSA (CAMOKOHTPOJIb YCBOEHHSA TEMBI)

3aoanue 1. B KNMHUKY NOCTYNMII OOJBHON C MOBTOPHOM PBOTOM, CYy/IOpPOKHBIMU IpUIIAJIKa-
MU, [IOTEpEN CO3HAHUS, BBI3BAHHBIMU OTpaBJICHUEM aMMHakoM. Ilouemy mpu BbICOKOM KOHIIEHTpa-
uuu NHz B KpoBU HacTynaeT norepst Co3HaHus M cMepTh? BeiOepure npuunny:

A. CHMXeHMe KOHLIEHTPALUHU TJIIOKO3bl B KPOBH.

b. IloBbiieHNE coepkaHusl MOYEBUHBI B KPOBH.

B. IloBbimienue copepxanus anerni-KoA B nedeHu.

I'. Camxenue koHuentpanuu AT® B kineTkax mMosra.

J1. IloBellIEHNE coAepKaHUS TIIIOKO3bI B KPOBH.

3aoanue 2. Tlogbepure K Kaxa0i MPOHYMEPOBAHHOW peakIny oOMeHa (CHHIIATaHWHA U TH-
PO3HMHA COOTBETCTBYIOLIUI (PEpPMEHT:

1. ®er —> Twup. A. JlekapOokcuiiaza TuoKcu(eHUTaIaHTHA.

2. JO®A —— nodamuH. b. Okcumasza roMOreHTU3MHOBOM KUCIOTHI.

3. 'oMoreHTH3MHOBAs KUCIOTa —> B. ®eHnnanaHUHTHAPOKCHIIA3A.
dbymapunanerar. I'. ®eHnananuHTpaHCAaMUHA3A.

4. ®en —> peHunnupyBar.

3aoanue 3. Cxonbko Moneit ATD tpebyercs nns cunte3a 1 mons moueBuHbI? Hamummre
peakuuu (cxema), uaymnie c 3arpatoid AT®, ykaxute pepMeHTHI.

3aoanue 4. bonbHas cTpasiaeT HACIEICTBEHHBIM 3a00JIeBaHUEM — allkanToHypuel. XKamyer-
csl Ha CWIIbHBIE 0OJIM B CycTaBax, 110 XO/AY M03BOHOYHUKA. [IposiBIeHre apTpuTta B JaHHOM Cilydae
MOJKET OBITh BBI3BAHO HAKOIUIEHUEM OINpesieIeHHOro Mertabonura. HazoBure 3ToT MeTabosuT:

A. OenunaranuH. T'. 'omoreHTH3MHOBAs KHUCJIOTA.
b. Aueroarnerar. J1. @eHnnmupoOBUHOTPaIHAsL KACIIOTA.
B. Tupo3sus.

3aoanue 5. Ouennte (QYHKIMOHAIBLHOE COCTOSHHE TIEYeHM W Touek y OompHBIX C. u A.
C Y4eTOM OMOXMMHYCSCKHX TTOKa3aTeliel KPOBH U MOYH:

5.1. 'V 6onbHoOro C. conepxkanre MO4eBUHBI B KpoBH 1,8 Mmonb/n. C Modo# BeIBOAUTCS 12 T
MOU€eBUHBI B cyTKU. [loTpebnenue Oenka ¢ nuieil — 10CTaTovHoe.

5.2. bonpHoii A. moTpebmsier B cytku 105 T monHoueHHoro 6enka. ConepskaHue MOYEBHUHEI B
KpoBH 14 MMOJIB/11, ¢ MOYOM BBIBOAUTCS 8,5 I MOUEBUHBI B CYTKH.

OTBeTbhI K pelieHUuI0 3a1aHuil
na camonpoeepku ucxo0no2o ypoeHs 3HAHUIL:
1—AB,A.2—A,B, I

188



r K
3. 'myramar —> OL-I/IMI/IHOFJIYTapaTL% o.-KeTorayrapar + 3.
b

Jlna camocmosamenvhoil padomut:
1. A.I'myramuHcuHTETa3a.
B. Tnyramar JII' (HAJZI®H - HY).
B. I'myramunasa.
I'. AcmaparuncuHTeTasa.
J. Kapbamoundocdarcunrerasa |
2. 1—B,2—TI,3—A,4—B).

JIABOPATOPHAS PABOTA (60 MUHYT)

Pa6ora 1. Onpenesnenue coaepxaHuss MOYEBHMHBI B MOYe.

C Mouoii 3m0poBoro yenoBeka Boiensiercs 3a cyTku 20—35 r unu 333-583 MMOIIb MOUEBUHBI.

Ilpunyun memooa. MeTo] 0OCHOBaH Ha CIIOCOOHOCTH MOYEBMHBI, COAEpXKalled aMUHOTPYII-
TbI, 00Pa30BBIBATH C 71-IUMETUIAMUHOOCH3AIIBICTHIOM B KUCJION Cpelie KOMIUIEKCHOE COeTUHEHHE,
OKpAIIIEHHOE B JKENTHIA 1BET. THTEHCUBHOCTh OKPACKU MPSIMO IMPOMOPLHMOHATIBHA KOHIEHTPAIUU
MOYEBHHBI B HCCIIEAYEMOM MOYe U onpezensercss (OTOMETPUUECKH.

Xo00 padomui

BakHo: nuneTKku ¥ NpoOUPKH J10/KHbI ObITH 00513aTEJILHO CYXHMHU.

B tpu npoOupku HanuBaroT mo 0,2 MiI COOTBETCTBEHHO MOYH (OTBITHAS MPo0a), CTaHAaPTHO-
ro pacTBopa MOuYeBHHBI (25 MI/Mi1) U BOjbI (KOHTPOJIb HA PEAKTHBBI), TOOABISIOT B KaXIYIO IO
1,2 mn 2% pactBopa mapagrMeTHIaMHHOOCH3AIbAETHIa U TIATEIbHO TEepeMenInBaoT. Yepes
15 MUH ONBITHYIO U CTAHJIAPTHYIO IPOOBI POTOMETPUPYIOT B CYXMX KIOBETaX 3 MM C CHHHM CBETO-
¢dubTpoM (utnHa BoaHbl 400 HM) IPOTUB KOHTPOJIBHOM IPOOHI.

Pacuem. CopnepxaHue MOYEBHHBI B OIBITHOH MPOOE pacCUUTHIBAIOT MO CTaHAAPTHOMY pac-
TBOPY MOYEBUHBI TIO (JOpMYIIE:

Con N CCT : Eon / Ecn

rae Cop — KOHIICHTPAIUsI MOYEBHHBI B Moue B 1Ipode Mr/mi; Cop — KOHIIEHTPAIMS MOYEBUHBI B
CTaHJapTHON mpobe, 25 mr/mit; E,; — onTu4eckas MIOTHOCTh MPOObl; Ey — ONTHYECKas IUIOT-
HOCTB CTaHAAPTHOTO PACTBOPA MOYECBUHBI.
[Tony4yeHHyIO BeqMYMHY yMHOXKaroT Ha auype3 (1200-1500 mi) U momy4aroT CyTOYHOE CO-
nep>kanue Mo4eBrUHBI B Moue. Koo dumuenT nepecuera B enunuisl CU (mmons/cyt) — 0,0167.
Pesyabrar:

Knunuko-ouacnocmuuecxkoe 3nauenue. IIoHNKEHHOE COEPKAHUE MOYEBUHBI B MOYE OTME-
qyaeTcs npu HedpHTe, alya03e, MApEHXUMATO3HOW KENTyXe, IUPPO3€ NMEUCHU, YPEMHH, TTOBBIIICH-
HO€ — TIPU TOJIOJAHUH, 3JIOKAYECTBEHHOW aHEMHUH, JINXOpPAaJKe, MHTEHCUBHOM pacrajie OelKoB
B OpraHu3Me, Mocje MprueMa CaIuIIIaToB, MPU OTpaBlieHUH (HOcPOopoM, BEHICOKOOEIKOBOH JAHETE.

BriBona:

Pa6ora 2. KosiuuecTBeHHOE onpe/eieHHe 0CTATOYHOI0 a30Ta.

A3zoTcozepikamiye HeOEeIKOBbIE BELIECTBA COCTABIIAIOT (PPAKLUIO OCTATOUYHOIO a30Ta KPOBU
(MpoMeXyTOUYHbIE MJTM KOHEYHBIE MPOTYKThI OOMEHA MPOCTHIX U CIIOKHBIX O€IKOB). DTO MOUEBUHA,
MOUYCBas KHUCJI0Ta, KpE€aTuH, KPEaTUHUH, aMMHAK, MHIWKAaH, 6I/IJ'II/Ipy6I/IH, noJIMNIenTUuAbl, aMMHOKHUC-
JIOTHI ¥ Ap. A30T 3THUX BEIIECTB HA3bIBAIOT OCTATOYHBIM, IIOCKOJIBKY OH OCTaeTcs B (puiabTpare Imo-
ClIe OCaXKJICHMsI OEJIKOB IIa3Mbl KPOBH.
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OCHOBHOW YacThIO OCTATOYHOTO a30Ta KPOBHU sABIsETCA a30T MoueBUHBI — 50 %, 3arem
CenyeT a30T aMHUHOKHCIOT — 25 % | a30T Apyrux a3oTcoiepKalux KOMIOHEHTOB. B Hopme
OCTaTOYHbIH a30T KpoBu coctaBiseT 14,3-25,0 mmonns/n (2040 mr%); y HOBOPOXICHHBIX —
42,84-71,40 mmounn/a (60-100 mr%); ma 10-12-if neHbp CHHXKAETCSA 1O YPOBHS, OINPEACIIIEMOrO
Y B3POCIIBIX.

Ilpunyun memooa. OcTaToOUHBIA a30T KPOBH OIpPENENAOT B 6€30e1KOBOM (UIbTpare Mmocie
OCaXXJECHUS OEIKOB KPOBU PA3IUYHBIMU OCAIUTEISIMUA (TPUXJIOPYKCYCHOM KHCIOTOM WIIM BOJb(pa-
MaToOM) C MOCIHEAYIoUel MuHepaiu3anueil 6e30emKoBoro GuibTpaTa KOHIEHTPUPOBAHHON CEpHOI
KHCIIOTOM. A30T BCeX MCCeayeMbIX (DpakLuii B BHJIE aMMHUAKa CBA3BIBACTCS C CEPHON KUCIIOTOM, 00-
pa3ys cynb(ar aMMOHHMS, KOTOPBIA B3aUMOJACHUCTBYET ¢ peakTBOoM Heccriepa (uienodHoit pacTBop
komiuiekcHou comu prytu Ka(Hgls)) ¢ oOpasoBannemM COeMHEHHUS KEATO-OPaHKEBOro 1BeTa. VH-
TEHCUBHOCTb OKPALIMBAHUS TPONOPIIMOHAIbHA KOHIIEHTPAIIMA aMMHaKa, a, CJIE0BaTENIbHO, U a30Ta.

X00 padbompi. I'0TOBST TpH 00BIUHBIE TPOOUPKHU. B 1-10 HanuBaroT 1 M1 rOTOBOro MUHEpaIH-
3ata ¥ 9 M1 BoabI (OmbITHAS 1po0a), BO 2-10 BHOCAT 1 MiI cTaHAapTHOTO pacTBopa cyibdaTa aMMo-
HUs 1 9 M1 BoJIbI (cTaHmapTHas mpoba), a B 3-10 HanmmBaroT 10 mur Bopl (KOHTPOJIB). 3aTeM BO BCe
npobupku BHocaT mo 0,5 mun peaktuBa Heccnepa. @OTOMETPUPYIOT OHBITHYIO (MHHEpAIHU3aT)
U CTaHJAPTHYIO POOBI POTUB KOHTPOJIS TPH CHHEM cBeToduibTpe (amuHa BosiHbl 400HM) B KO-
BeTE 5 MM.

Pacuem. ConepxaHue OCTaTOYHOTO a30Ta B ONBITHOM MPo0Oe pacCYUTHIBAIOT 11O GopMyIIe:

Con = (CCT * Eon / ECT) * 100’

rae Cop — KOHIIGHTPAIMS OCTAaTOYHOTO a30Ta B KpoBH, Mr'%; C¢, — KOHIIEHTpPAIMs a30Ta B CTaH-
napthoii npobe (0,1 mr B 1 mi); E,; — ONTHYECKAs MJIOTHOCTh OIBITHON MPOObI (MHHEPAIH3AT);
E., — ontudeckas INIOTHOCTh CTaHIapTa (CyiabhaT aMMOHUSA).

Koaddunument nepecuera B eaununsl CU (Mmmons/n) — 0,714,

Pesyabrar:

Knunuko-ouaznocmuueckoe 3nauenue. OnpeneneHue OCTaTOUYHOIO a30Ta U €ro (ppakuuit
UCMOJb3YyeTCsl Al AMArHOCTUKHM HapyIIeHUs BBIACTUTEIbHON (DYHKIIMU MOYEK U MOYEBUHOOOpa30-
BaTelNbHON (QyHKIMU TeueHUu. [IoBbIlIEeHNEe OCTaTOUYHOTO a30Ta B KPOBU HA3bIBACTCS a3omemueil.
A3zoTeMusi MOXKeT OBITh JBYX BUJIOB: abcontommuoti (HAKOIIEHHE B KPOBU KOMIIOHEHTOB OCTaTOYHO-
r0 a30Ta) U omHocumenbHou (AeruaparTalys OpraHu3mMa Ipyu PBOTE UM ITOHOCE).

[TprunHbI a0COMIOTHOM a30TeMUN MOTYT OBITh JIBE: PETCHIIMOHHAA (MOYeYHAast) U MPOAYKIHU-
OHHas (BHeroueuHasi). Pemenyuonnas a30TeMUsI BbI3bIBAETCS 3aJI€P’KKOM a30TUCTBIX IIJIAKOB MpPHU
UX HOPMaJIbHOM 00pa30BaHUU M HAOII0/aeTCsl IPU HAPYIIEHUHU BBLACTUTENBHON CIOCOOHOCTH T10-
4yeK, HalpuMep MpU OCTPbIX M XPOHUYECKHX He(pHUTaxX 3a CUET IMOBBIIIEHUS YPOBHS MOYEBUHBI
B KpoBH. [Ipy XpoHHYeCKHX HEPpUTaxX CTOMKAs a30TeMUs YKa3bIBACT HAa Pa3BUBAIOIIYIOCS HEJOCTa-
TOYHOCTb NOYeK. [IpooyKyuonHas a30TeMus HabII0JaeTCsl IPU YCHIICHHOM paciajie OeJKOB U Ipe-
o0JlalaHM aMUHOKMCJIOT, HalpuMep, IpU 3JI0KAUYeCTBEHHBIX HOBOOOpa3oBaHusX. [loBblmieHue
OCTaTOYHOTO a30Ta OTMEYAETCs MPU KaXEKCUU HEPAKOBOTO MPOUCXOXKACHHUS, BRI3BAHHOW TyOepKy-
Je30M, AMa0eTOM M IIUPPO30M IEUYEHHU, IIPU CEePJICUHON HEJOCTATOYHOCTH, HHPEKIIMOHHBIX 3a00Jie-
BaHUAX (CkapiaTuHe, nudTepun). Y HEIOHOIIEHHBIX JETed a30TeMHs MOXKET ObITh CBf3aHA C IO-
YeyHON HEeJI0OCTATOYHOCTHIO M YCUJIEHHBIM PACIaJ oM TKaHEBbIX OEJIKOB.

[TonmxeHue copepkKaHHsi OCTaTOUYHOTO a30Ta HAOJOAeTCs MPH HEAOCTATOYHOM MHUTAHUU
Y MHOT 1A IPH OEPEMEHHOCTH.

BbiBoa:

IHoanuces npenogaBares:
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OBMEH HYKJIEOIIPOTEMHOB.
METO/AbI MOJIEKYJIAAPHOU BUOJIOI'TU

3AHSATHE 20
XUMMSA U OBMEH HYKJIEOITPOTEMHOB. ONPEJEJTEHUE COAEPKAHUS
MOYEBOMU KHUCJIOTBI 1 OBIIEI'O A3OTA B MOYE

AKTYaJILHOCTH TeMbI. Y B3pOCIIOr0 3/I0pOBOT0 YeJOBEKa HaOJII01aeTCs a30TUCTOE PaBHOBE-
cue. [loctymaromuii ¢ numieil a30T B OpraHu3Me He 33€P>KUBACTCS M BBIIEIACTCS, TTIaBHBIM 00pa-
30M, [IOYKaMH B COCTaB€ MHOTHX MPOJIYKTOB (MOYEBUHBI, AMUHOKHUCIIOT, MOYEBON KUCIIOTHI U JP.).
Jlnst U3y4eHusi COCTOSIHHSI a30TUCTOrO0 OOMEHA B OpPraHM3ME IOJIb3YIOTCS ONpEAETIeHuEM OOIIero
a3oTa MouM. B nuarHoctuke psna 3a0ojeBaHUIl MPUMEHSIOT METOJBI OMPENEICHUs COAEP KAHUS
B MOYE OTJIEJIbHBIX a30TCO/ACPKAIINX COeAMHEeHuI. Hampumep, npu BpoKIEHHBIX HAPYIICHUSIX 00-
MEHa aMUHOKUCIIOT UCCIIEAYIOT COAEepkKaHNE OTJCIbHBIX AMUHOKUCIIOT WM IPOAYKTOB UX MeTabo-
nu3ma. KoiuectBo MO4EBOM KMCIOTHI B MOY€ M KPOBHM 3aBHCHUT OT ITOCTYILICHUS HYKIIEOIIPOTEH-
HOB C NUIIEH U OT MHTEHCUBHOCTH UX KIETOYHOrOo MeTabonu3ma. DTOT MOKa3aTellb — Ba)KHBIM
KpUTEpUN B TUArHOCTUKE U KOHTPOJIE JICUEHUS [1OJIarPhl.

3HaHME MEXaHU3MOB pacla/ia U CUHTE3a IYPUHOBBIX U MUPUMHIUHOBBIX HYKJIEOTHUIOB, PETy-
JSUUU ATUX IPOLECCOB MO3BOJMIO pa3padoTaTh U MPUMEHHUTDH JIEKAPCTBEHHBIE MpenapaThl, BIUS-
IOII[ME Ha MPOIIECCHI AeNEHUs KIETOK (Harpumep, aHTHU(OIaThl B XUMUOTEPAIHH OIyX0Jiei ), U CIIO-
COOCTBYET TIOHUMAHHUIO MEXAaHU3MOB JICHCTBHS MpENapaToB, UCHOIb3YEMBIX B KOPPEKIIUU THITO3-
HepreTuueckux cocrosiuuit opranmzma ( UM® (puboKCHH), OpOTaT KaIHs U 1P ).

Henpb 3aHATHSA: TOTYYUTh IPEJICTABICHUE O KaTa0OIU3ME HYKJIEONPOTENHOB B TKAHAX U XKe-
JTyJOYHO-KUIIIEYHOM TpaKTe, MEXaHU3Max OMOCUHTE3a M paclaja HyKJICOTUOB U PETYISIUU ITUX
IIPOLIECCOB; MMO3HAKOMUTBCS C IPUMEPAMU HCIIOIB30BAHMS ITUX 3HAHUM B JUArHOCTUKE U JICYCHUU
Oosie3Hel; A 3aKpeTyIeHNs] TEOPETHYECKOTO MaTepraia MpoBECTH J1abopaTopHyto paboTy Mo Ko-
JIMYECTBEHHOMY OIpEEIEHUI0 MOUYEBOM KUCIOTHI K OOLIET0 a30Ta B MOYeE.

TpeOGoBanuss K MCXOAHOMY YPOBHIO 3HaHMH. /[J11 NOJHOrO YCBOEHHUS T€MbI HEOOXOJIUMO
MTOBTOPUTH!

" U3 obwell Xumuu.

— TUTPOMETPUYECKUE METO/Ibl aHAJIN3A;

*  Ouonozcuu:

— CTPOEHHME T€HETHUYECKOrO anmapara KJIEeTKH;

= OUOOp2aAHUYECKOU XUMUU.

— (opMyIbI M CBOMCTBA T'€TEPOLMKINYECKUX COSIMHEHUN (ITypUHBI, TUPUMHUIMUHBI);

— XUMHYECKHE CBOMCTBA U (POPMYIIbI TUIIOKCAHTUHA, KCAHTUHA, MOYEBOM KUCIIOTHI;

— CBOICTBA COJIEH MOYEBOM KUCIIOTHI (YpaToB);

— (opMyIbl a30THCTHIX OCHOBAHUMN, HYKJICO3UI0B, HYKJIEOTH/IOB.

3ATAHUS 1JIsI CAMOITPOBEPKH UCXOJHOI'O YPOBHS 3HAHUI

3aoanue 1. [lonGepute COOTBETCTBYIOIINE Mapbl BOIIPOC — OTBET:

1. AneHo3uH. A. IInpuMUIMHOBBIN HYKJICO3U,.

2. I'yanuH. b. A3oTcTO€ OCHOBaHME MYPUHOBOIO PsJA.

3. [luTo3uH. B. ITupuMHIHOBBINA HYKJIEOTHI.

4. Ypununatpudocdar. I'. A3oTHCTOE OCHOBaHME NUPUMHUANHOBOIO PAIA.
5. TumuauH. J1. IlypHOBBIN HYKJIEO3U.

6. I'yanosunaudocdar. E. ITypnHOBBII HYKJIEOTH]I.
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3aoanue 2. HazoBuTe HYKICOTH/IBI, CTPYKTYPa KOTOPBIX CXEMAaTHUCCKU H300paKeHA HIDKE:
1) anennn — ne3okcuprbosa — gocdar — pocdar;

2) uuTo3uH — pudo3a — pocdart;

3) ryanun — ae3okcupubosa — pocdar — pocdar — pocdar;

4) ypauun — pu6o3a — pochar — pocdar.

3aoanue 3. IlonbGepute COOTBETCTBYIOIIME MAPHI BOIIPOC — OTBET:

1. [TepBuunas ctpykrypa JIHK. A. Mojenb «IBOHHASI CIUPAIIbY.

2. Bropuunas crpykrypa JJHK. B. 3,5-®ochoam pupisie cBs3m.

3. 115t mepBUYHON CTPYKTYPBI B. IlocnenoBaTeabHOCTh HYKJICOTUAOB
PHK xapaxkTepHsl CBS3H. B [TOJIMHYKJICOTUIHOM LIETIH.

4. JInst BTOPHYHON CTPYKTYPBI I'. BogopoaHbie CBsI3U MEXAY a30TUCTHIMU
JAHK xapaktepHbI CBs3H. OCHOBaHUSIMH.

. Cunsl ruapooOHOTO B3aMMOICHCTBUS MEKTY
BBIIIIE- U HIDKEJISKAILUMHU a30TUCTHIMU
OCHOBAHHSIMU.

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

Bonpocs! 1151 06cyx1eHus:

1. MOHOHYKIICOTU/IBI, CTPOECHUE, HOMEHKJIATypa, OMOJI0OTHYECKas! pOib.

2. IlepBuyHasi, BTOpUYHAS M TPETHYHAS CTPYKTYPbl HYKJICHHOBBIX KHCIOT (OCOOCHHOCTH
CTPYKTYpPBI, Pa3HOBUJIHOCTH, TUIIBI CTAOMIN3UPYIOIIUX CBS3EN).

3. O0MeH HyKiIeonpoTenHoB. llepeBapuBaHNe HYKJICONMPOTEHHOB B IKETYJAOYHO-KUIICYHOM
tpakTe ( 3Tamsl, pepMeHThI). Paciaa HyKIeHHOBBIX KHCIOT B TKAHSX, POJIb JIN30COMHBIX (DEPMEHTOB.

4. Pacmiaj mypruHOBBIX HYKJICOTHJOB (XMMH3M, MOYEBAst KUCIIOTAa KaK KOHEUHBIA MPOJIYKT Ka-
tabonu3ma). IlpeacraBienre o HapyleHUIX TYPHHOBOr0 0OMeHa (TUIIepypUKEeMus U rojarpa, mo-
Ye4YHO-KaMEeHHasi OO0JIE3Hb).

5. buocuHTe3 MypUHOBBIX HYKJIEOTHIOB e NOVO. McTouHukM a30Ta U yriepoja mypuHOBOTO
KOJIbIIa, ydacTue (OIMeBON KHCIOTHI, OCHOBHBIE TIPOMEKYTOUHBIE TPOAYKTHI, KIIFOYEBOH (DEpPMEHT,
perynsnus cuntesa. [IpencraBieHue o CHHTE3€ HYKI€OTHIOB U3 CBOOOIHBIX a30TUCTHIX OCHOBAHUI
Y HYKJICO3HUIOB.

6. Pacniajy nupMMHIMHOBBIX HYKJIEOTH/IOB.

7. bBuocuHTe3 MUPUMHUIMHOBBIX HYKJICOTHA0B. CyOCcTpaThl, cxema mpoiiecca, KiitoueBou ¢ep-
MEHT, peryjslus CUHTe3a, pojb BUTAaMMHOB. llpeacraBieHue o HapylmeHHSIX MUPUMUIHMHOBOTO
oOMeHa (OpoTaIuIypus).

8. Cunte3 nezokcupubonykieosuapocharos, HykieozuaaupochaTtoB U HykiIeo3uaTpudoc-
(baros.

9. O6muit a30T MOYH (KOJTMYECTBO, KOMIIOHEHTHI M UX TIPOUCXOKICHUE).

JIMTEPATYPA JUIA ITIOATOTOBKH

1. Buonozuueckas xumus / B. K. Kyxra [u ap.]. M. : bunom, Musck : Acap, 2008. C. 307-338.
2. buonoeuueckas xumus / A. 1. Taranosuu [u np.]. Munck : B, mik., 2013. C. 241-262.
3. KoHCIIEKT TEKIHH.

3AJAHUSA JJI5SI CAMOCTOSITEJIBHOM PABOTHI

3aoanue 1. Bribepute Moy0KeHUs, MPAaBUIBHO XapaKTEPU3YIOIIHE CBOMCTBA KCAHTUHOKCH-
Jas3bl:

A. Ee kodepmeHTOM siBIsieTCS MPOU3BOAHOE BuTamuHa PP.

b. OnHuM M3 POJYKTOB peakIuu SABISETCS NEPEKUCh BOJOPOIA.

B. ®epmeHT Katanu3upyeT JBE MOCIE0BATEIbHbIE HEOOpaTUMBbIE peaKkIMi 00pa30BaHMs MO-
YEBOM KUCIIOTBHI.
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I'. CyberpaTr dpepMeHTa — THIIOKCAHTUH — UMEET MEHBIITYI0 PaCTBOPUMOCTH, Y€M MOYEBast
KHUCIIOTA.
J1. @epmeHT o0nmagaet abCcoMOTHON CIeU(PUIHOCTHIO K CyOCTpaTy.

3aoanue 2. Ilpn obcnenoBaHuu OOJBLHOTO PEBMATH3MOM TIOCIIE MHTEHCUBHOW Tepamuu Kop-
TUKOCTEPOUJAMH YCTAaHOBIIEHA THUIIEpypUKeMHsl. B pe3ynbTaTe akTHBAIUK KaKOTO METab0IMIeCcKo-
ro mpoliecca pa3BUBAIOTCS TAHHBIC HAPYILICHUS ?

A. HTeHcuBHOTO pacriaja OesikoB.

b. AxTUBanuy IMIOKOHEOIeHE3a.

B. MlHTeHCHBHOTO pacnana MypuHOBBIX HYKJIEOTHIOB.

I'. MoOwiu3anuu JunuaoB.

J1. InTeHcuBHOTO pacnaja NUPUMHINHOBBIX HYKJIEOTHIOB.

3aoanue 3. HOHOJ’IHI/ITC HEAOCTAIOIMMHU KOMIIOHCHTAMHU pPCAKIIUK CUHTE3a ITYPUHOBBIX pI/I60-
HYKJICOTUOOB:

1. ®PIID + ? — 5-dochopubdo3uaamMuH. A. T'nH.

2. UMD + T'TD + Actt — ? b. AM®.

3. Pu6o3zo-5-pochar + AT® — ? + AMOD. B. I'nmy.

4. UMD + ATD + ? > M. ['. OPIID.
J. ATO.

3aoanue 4. JlonosHUTE HEOCTAIOIMMU KOMIOHEHTAMU PEAKLMKM CUHTE3a TUPUMUIUHOBBIX
HYKJICOTH/IOB!
1. Kap6amonngocdar + ? — kapbamonnacnaprat. A. OPIID.

2. Opotat + ? > OM® + H4P,07. b. Aco.

3.OM®d - CO, +7? B. AT®.
4. VMO +? > VD +? I. AJ10.
5.VID +? > VTO +? . YM®.

HpLIGMJleOCmb pemeHuzZ npoeepbnie, conocmasue ux ¢ omeemamul.

TIPOBEPHTE BAIIIY 3HAHUSI (CAMOKOHTPOJIb YCBOEHMSI TEMbI)

3aoanue 1. lpu Tepanuu HEKOTOPBIX (HOPM paka IPUMEHSIOTCS UHTMOUTOPBI AUTUAPOPOIIa-
TpenykTasbl. TopMOXKEHHE KaKuX peakLuil ONpeAeseT IUTOCTaTHUECKOE IeHCTBUE IIpenapara’?

A. CuHTe3 NUPUMHIMHOBBIX HYKJICOTH]IOB.

b. CuHTe3 nyprHOBOIO s1pa HYKJIECOTHIOB.

B Cunre3 1€30KCUIIUTUANIIOBBIX HYKJIEOTHIOB.

I'. CuHTE3 IUTUAWIOBBIX HYKJIEOTH/IOB.

. Cuntes nYMO.

3aoanue 2. Y pebdenka ¢ cunapomoM Jlema—HuxaHa — KOpPKOBBIN Mapanny U TUMIEPYPHKE-
Mus. KomudecTBO IKCKpETHpYEeMbIX MYypHHOB yBenudeHo. JlegekT kakoro ¢epmMeHTa BBI3BIBACT
JAHHYIO TTATOJIOTHIO?

A. KcauTuHOKCHIA3EL.

b. Aneno3unae3saMuHasbl.

B. I'mnokcantun-ryanus-¢ocdoprudo3unTpanchepassl.

I'. KapGamoundocdarcunrerassl.

J. TuMuIMIIaTCUHTABHI.

3aoanue 3. Xennmue ¢ muMdosieiiko30M Ha3HAYeH MPOTHUBOOMYXOJIEBBIM Mpenapar — HH-
ruOUTOp THOPEAOKCUHPEAYKTa3bl. Ha ueM ocHOBaHO LIUTOCTaTHYECKOE JeiicTBIE npenapara’?

A. Nuarubupyercs cunres UMO®.

b. Uarubupyercs cuHTE3 OPOTOBOM KUCIIOTHI.
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B. Uarubupyercs cunte3 LIM®.
I'. Uarubupyercs cunre3 al J1d.
. Uarnbupyercs cuntes YMO.

OTBeTHI K pelIeHu 0 3aJaHuii

Jlnsa camonpoeepku ucxo0Hoz2o ypoeHs 3HAHUIL .

11-4,2-65,3-T,4-B,5—A,6-E).

2 (1 — nesokcuanenosuraupocdar; 2 — muruauaMoHodocdar; 3 — Ae30KCUTyaHO3HHTPH-
docdart; 4 — ypunuaaudocdar).

3(1-B,2-A,3-5,4-T,]]).

Jlna camocmoamenvhou pabomot.

1—5,B.2—B.3(1-A;2-5;3-1;4-A).4(1-5;2-A;3-/1;4-B,I';5-B,I).

JIABOPATOPHAS PABOTA (60 MuHYT)

Pabora 1. Onpenesenue copep:kanus 001Iero a30Ta MOYH KOJOPUMETPUYECKHM METOI0OM.

HccnenoBanue o0miero a3ora MO4d MOKET ObITh MCIOJIB30BAHO JUISl MCCIEAO0BAHUS COCTOS-
HUs azotucroro Oananca. KomuuecTBo 001iero a3ora, BbIIEISIEMOro 3a CyTKH ¢ MOYOH, y B3pOCIIO-
ro uesnoBeka coctabisieT 6-17 r (428-1214 Mmmonb/cyT).

IlIpunyun memooda. llocne cxuranus (MUHEpAIM3aLMU) OPraHUYECKUX BEIIECTB MOYHU
C KOHLIEHTPUPOBAHHON CEPHOI KUCIIOTON a30T BCEX MCCIEAYEMbIX (Ppakuuil B BUJE aMMHUAKa CBA-
3bIBAETCS C CEpPHON KHUCIOTOM, 00pasys cyibdar ammonus. Kojgopumerpuueckoe onpezeneHue oo-
IIET0 a30Ta OCHOBAHO Ha TOM, YTO CyJb(haT aMMOHHs 0Opa3yeT ¢ peakTuBoM Hecciepa coennHe-
HUE JKEJITO-OPAaH)KEBOr'0 11BETa, UHTEHCUBHOCTh KOTOPOI'O IPSMO MPONOPIMOHAIbHA KOHLEHTPpAIUU
aMMHaKa, a CJIe10BaTeNIbHO, U a30Ta B MOYE.

X00 padomui. I'0TOBAT TpU OOBIYHBIE CyXH€ NPOOUPKHU. B 1BE M3 HUX OTMEPUBAIOT COOTBET-
creerHo 0,5 M1 munepanu3ara (ombit) U 0,5 MJI CTaHAAPTHOTO pacTBOpa cyibdara aMMOHHS (CTaH-
napt, comepxkammii 0,2 mr azora B 1 mur). [TpubaBnsitoT B Kakayr0 MpoOHUpPKY MO 6,5 M BOJIBI
U TIIATENbHO NepeMelnBaioT. B TpeTbio mpobupky oTMepuBaroT / MJI BOAbI (KOHTPOJIB) U BO BCE
npobupku nobasistor mo 0,5 mn peaktuBa Hecciiepa. CoaepxuMoe NMpoOUPOK TIIATENBHO Tepe-
MenBatoT. Heo6xo0umo cmpozo cooarodams nopaooK npuiueanus peazenmos u mujameibHo
nepemewiugams Hcuokocms. POTOMETPUPYIOT ONBITHYIO U CTAHAAPTHYIO MPOOBLI IPOTUB KOHTPOJIS
pu cuHeM cBeTouibTpe (AyinHa BoJHbI 400 HM) B KIOBETE O MM.

Pacuem. Coznepxanue a3oTa B ONBITHOHN NMpoOe pacCUUTHIBAIOT MO CTaHJAPTHOMY PacTBOPY
cynbdara ammonus o popmyiie:

Con = CCT : Eon / Ecn

rie Con — KOHIEHTpaIMs a3oTa MOYHM B Hcciemyemoit mpobe, mr/mi; Cep — KOHIEHTpAIHs
(NH4)2SO4 B cranmaprtHoit pode (0,2 mr B 1 mi); Eyy — ONTHYECKAs MJIOTHOCTH OMBITHON MPOOBI;
E.; — onTudeckas INIOTHOCTh CTaHIapTa Cyab(haTa aMMOHUS.

Copepxanue o011ero a3oTa B Moue (I/CyT) pacCUMUTHIBAIOT MO hopmyie:
Con - 100 - cyrounsrii quypes / 0,5 - 1000,

rne Con — KOHIIGHTpalus a30Ta, HalIeHHas 1o cTaHaapTHoMy pactBopy; 100 — pa3Benenue moun
NpU TPUTOTOBIICHMH MHHepanmu3aTta, 0,5 — KomndecTBO MWHEpanm3ara, B3STOTO IS aHAIH3a;
1000 — ko3¢ uineHT nepeBoia MUJUIUTPAMMOB B TPaMMBI.

CytouHoe BbIJIeTICHHEe Moun cocTaBiser B cpeqHeM 1500 mur mist myxxuud u 1200 mur st
xeHmuH. Koaddurment nepecuera B enunuisl CU (Mmonbs/cyT) paBeH 71,39.

Pe3yabrar:
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Knunuko-ouaznocmuueckoe 3nauenue. OnpenereHue oOLIEro a3oTa MOYM MO3BOJSIET Cy-
JTUTh 0 OEJTKOBOM OOMEHE B OpraHu3Me, O KOJIMYECTBE pacraBiierocs oenka. [[is aToro momyden-
HYIO BEJIMYMHY OOIIEro a30Ta YMHOXAIOT Ha 6,25, HCXO/s U3 TOTO, UTO B OENKE B CPEAHEM COMIEep-
xwurcs 16 % azora (100 : 16 = 6,25).

[Tpu 3a00sieBaHUY TTOYEK, BCICICTBHE HAPYIICHUS MX BBIACIUTEILHON (BYHKIIMH COJCPIKAHHE
o0I1Iero a3oTa B MO4Ye YMEHbBINASTCS. 3a/Iep)KKa a30Ta B OpraHu3Me HAO0AaeTCs pu 3a00IeBaHK-
SX TICUYCHHU M CEPJCYHO-COCYAUCTON CHCTEMBI B CBS3M C BOSHHKHOBEHHEM OTEKOB, MPU HAIUYUH
IKCCYAATOB M TPAHCCYIATOB.

VYBenuueHue coiepKaHus 00IIero a30Ta B MOYEe OTMEYACTCs IIPU YCUIICHHOM pactiajie 0eIKoB
(oTpunaTeNBHBIN a30THCTHIA OanaHc), AuadeTe, MPH PaccachlBAHUH DKCCYIAaTOB M TPAHCCYIATOB,
XpOHUYECKOM oTpaBieHuu (Gochopom.

BriBoxa:

Padora 2. Onpenesienue coaepKaHusi MOUYeBO KUCJIOTHI B MOYe.

MoueBasi KUCJIOTa Yy YeloBeKa SBISETCS KOHEYHBIM MPOAYKTOM OOMEHa MypHHOBBIX OCHOBA-
HUH, BXOJSIINX B COCTaB CIOKHBIX OEJIKOB — HYKJICOIPOTEHHOB.

B Hopme y denmoBeka ¢ MO4YOH BbLAENsSETCS MoueBOM kuciaotel 1,6-3,54 mmons/cyT
(270-600 mr/cyT).

Ilpunyun memooda. Meron OCHOBaH Ha CIIOCOOHOCTHM MOYEBOWM KHCIOTHI BOCCTAaHABJIMBAThH
dbochopHO-BOIBPPaMOBEIi peakTHUB B (ochopHO-BOIBPPAMOBYIO CHHB, HHTCHCHBHOCTh OKPACKU
KOTOpOI MPOMOPIMOHANIbHA COACPKAHUIO MOYeBOW KHUCIOTHL. KommdectBo ¢ochopHo-Bonbdpa-
MOBOM CHHH OTPEACIISICTCS IyTeM TUTPOBaHUS KpacHoi KpoBsiHO# coibio Ko[Fe(CN)g]. [Tocnennss
okucinsger hochopHO-BOIbPPAMOBYIO CHHb, U CHHEE OKPAILIMBAHUE UCUE3aeT.

Xo00 pabomer. K 1,5 mn moun npubasisitor 1 mir 20 % pactBopa kapbonara Hatpust u 1 mi
dbochopHo-BonbPpamoBoro peaktuBa Donmna, nepememuBaoT u TtUTpytor 0,01H pactBOpoM
Ks[Fe(CN)g] 10 ncue3HOBEHHsI CHHETO OKPALIMBAHHUSL.

Pacuem. ConepxaHre MOUYEBOM KUCIIOTHI (B MI') B CyTOYHON MOY€E BBIYUCIISIOT 11O hopMyIe:

Mouesas kucinora, mr/cyt =0,8 - a -6/ 1,5,

rae 0,8 mr mouesoit kucinoTel cootBeTcTBYeT 1 Mt K3[Fe(CN)g]; a — xommuectBo K3[Fe(CN)g],
ToILEeIIee Ha TUTPOBAHUE, MJT; 8 — CYTOUHBIN auype3, Mit; 1,5 — o0bem npoObl, MiT.
Koadduuuent nepecuera B enununsl CU (Mmons/cyt) — 0,0059.
Pe3yabrar:

Knunuko-ouaznocmuueckoe 3nauenue. I'unoypuxkypust (yMEHbIICHHE BBIJICIEHUS MOYEBOM
KHMCIIOTBI C MOYOI) OTMEUaeTcs Mpu nojarpe, Hegpure, MOYeYHOW HETOCTATOUHOCTH; TUIIEPYPHKY-
pust (yBelIMYEHHE BBIACTCHUS MOYEBOM KHCIOTHI C MOYOMH) — MpPHU JIEHKEMHH, YCHJIEHHOM pacrajie
HYKJICOIIPOTEUHOB. Y JeTel BbIIEISETCS OTHOCUTEIHHO OOJIbIIIE MOYEBOW KHCIOTHI, YUEM y B3pOC-
JbIX. BplieneHne MO4eBOM KUCIOTHI 3aBUCUT OT COAEpPKaHMUs IIyPUHOB B IHILIE U UHTEHCUBHOCTH
00OMEHa HYKJICOITPOTEUHOB.

IIpu mojarpe coam MO4eBOM KUCIOTHI (YpaThbl) OTKIAABIBAIOTCA B XpsIaxX, MBIIIIAX U CIN3H-
cToit cymKe cyctaBoB. CojiepykaHre MOYEBOUM KUCIOTHI B KPOBU MOXET OBITh IMOBBIIIIEHO, @ B MOYE
MTOHMKEHO.

BbiBoa:

IHoanuces npenogaBares:
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3AHATHE 21
MATPHUYHbBIE BMOCHUHTE3bI (CHMHTE3 JHK, PHK, BEJIKOB).
COBPEMEHHBIE METO/IbI MOJIEKYJIIPHOU BUOJIOT U

AKTYaJIbHOCTb TeMbl. 3HaHUE CTPOCHUS HYKJIEMHOBBIX KHCJIOT I103BOJISIET NOHITh MEXaHU3-
MBI Mepeiauu U peaju3aluu TeHeTHYeckoil nH(opMaluy B KJIETKE, OBJIaJIeTh OCHOBaMHU MOHMMa-
HUS IPUYHMH HACJIEICTBEHHBIX 3a00J€BaHUN U pa3padoTaTh METO/AbI UX JeueHus. HyKiIeoTH bl BbI-
MOJIHAIOT psif crneunduyeckux QyHkuuil. HekoTopble M3 HUX HCIIONIB3YIOTCA B KauecTBe JieKap-
CTBEHHBIX IIPENapaToB.

Leab 3aHATHSA. YCBOUTh MOJIEKYJIIPHBIE MEXAHU3MBbI PEIUIMKALMU, PEeNapaluy, TPAaHCKPUII-
UM, TPAHCIALUU U MEXaHU3MBI UX PETYJSIHNH; CUCTEMAaTU3UPOBATh 3TH 3HAHUS M 0OCYIUTH BO3-
MOKHBIE MEXaHU3Mbl HApyIICHUH pealu3aliyd FeHeTUYeCKOW HHQOpMAluH il MOHUMaHUS Mo-
CJIEICTBUM U MOJXOI0B K JICYCHHUIO ITUX HAPYILICHUH.

TpeGoBanusi K HCXOHOMY YPOBHIO 3HAHHWIA. /{711 TOJHOTO YCBOGHHS TEMbI HEOOXOIUMO
IIOBTOPUTD:

U3 Kypca ouonocuu.

CTPOCHHUE KIIETKH;

MEXaHHU3MbI MUTO3a U MeH03a;

Ouosornyeckas posib HyKJIEHHOBBIX KUCIIOT;

OUOOP2AHUYECKOU XUMUU

CTPOEHHE MOHOHYKJIEOTUIOB;

00IIMe IPUHIIMITBI TPOCTPAHCTBEHHOW OPTaHU3aluy HYKICMHOBBIX KHCIIOT.

3ATAHUS 11 CAMOITPOBEPKH UCXO/JIHOT'O YPOBHS 3HAHUI

3aoanue 1. IlonGepute napsl 1 HaUIUTE GOPMYIy:

HaszBanue CocTaBHBIE YaCTH
1. I'yanosun A. Pubo3a, docdar, aneann
2. AleHWI0Bas KACJIOTA B. Jle3okcuprn603a, THMUH
3. Ypuaun B. I'yanus, pu6o3a
4. Ne3oxcul IM®D I'. Ypanun, pubo3a
5. Tumuaung . ®ocdar, nezokcnprbdo3a, IUTO3UH

3aoanue 2. Boibepute, uto otHOCUTCS Tobko K JIHK, Tonsko k PHK, k JIHK u PHK:

A. Xpanenue reseruueckoid nuapopmanuu. E. Peanuszamnus renetnueckoit ”HGopMauu.

b.A, T, T, 1L K. Pu6o3a.

B. Hutonnazma. 3. Snpo.

I. 3/,5/-q)00(p0nH3¢)HpHaﬂ CBSI3b MEXKAY NnAT,VY, 1.

MOHOHYKJIEOTUaMHU. K. CtaGuibHOCTE CTPYKTYPBI OJIIEPKUBAETCS
M. Je3okcupubosa. H-cBsizsimu.

JHK —

PHK —

HHK u PHK —
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3aoanue 3. Ilonp3ysch pUCYHKOM (HCIIONB3YHTE TUGPY), TOAOEPUTE MAPHI:

A. Pubocomsl.

b. I'magkas sHAOINIa3MaTHYSCKAs CETh.
B. lllepoxoBaTas sH0IJIa3MaTHYECKas
CCTh.

I'. Anmapar I'onbmxu.

M. JIuzocomsl.

E. IlnazmaTudeckas memOpaHa.

K. llutockener.

3. Snpo.

. A npeiuko.

K. Mutoxonapus.

JI. Ilepokcucoma

Hpa6uﬂbHOCWZb pemeHuL? npoeepvnie, conocmaeue ux ¢ omeemamul.

Bonpocsl 1151 00Ccy:KIeHUs

1. Permukanust, OMonorndeckas posb, CyocTparsl, HepMEHTHI, MOJIEKYIISIPHBIA MEXaHU3M.

2. Penapauus JIHK, monexynsapHbiii MexaHu3M, OMOIOTHYECKAs POJIb.

3. Tpanckpunysi, OM0IOTHYECKas! POJIb, MOJICKYISPHBIA MEXaHN3M, MEXaHU3MBI PETYIISIIIHA
aKTUBHOCTH reHoB (cxema JIpBoBa—Kako6a—Mono, cxema ['eopruesa), nmpoueccuar PHK. O6part-
Hasi TPAHCKPHUIIIIHSL.

4. T'eHeTnuecKUil KO U €ro CBOMCTBA.

5. PexorHUNMs ¥ TPaHCISAIUS KaK ATAIbl PeATH3alii TeHETHIeCKON HHPOPMAIH B KIIETKE.
KomnoneHnTs! OenokcuHTe3upyromuiei cucrteMsl. Pekoraunus (cyOkieTouHas JIOKaIn3auus, cxema,
cyocrpatHas cnenuduuanocts APCa3). Pons TPHK B cunTe3e Genka.

6. CoBpemMeHHOE TpecTaBiIeHHe 0 OnocunTese Oenka. Perymsmus 6uocuHTe3a Oenka B KIeT-
K€ Ha TeHETHYECKOM YpOBHE (pOJIb THCTOHOB, TOPMOHOB H KHPOPACTBOPUMBIX BUTaMHUHOB). [TocT-
TPAHCISILMOHHAs MOAU(UKAIUSA MOJeKy1 Oenka (TMAPOKCUIMPOBaHKE, TIMKO3MINPOBAaHUE, Orpa-
HUYEHHBIN NpoTeonus, pochopunupoBanue, KapOOKCHIMPOBAHUE).

7. CoBpemeHHbIe MeTOAbI MonekysspHoi Ouosnoruu (ITLP, 6xor-anamu3 IHK u PHK (Cay-
3epH-0110T U HozepH-0110T), MeTox «oTneuatkoB naibieB JJHK», kiionupoBanue). [Ipuniuns! npo-
BEJICHUS, IPUMEHEHUE B MEUIINHE.

8. Meton onpeencHus nocienoBarenbHocTH HyKiieotun0B B JIHK (merox Canmkepa).

JIMTEPATYPA JUIA ITIOAT'OTOBKHA

Ocnoenas
1. Buonoeuueckas xumus / B. K. Kyxra [u ap.]. M. : Bunom, Munck : Acap, 2008. C. 338-418.
2. buonoeuyeckas xumus / A. 1. Taranosuu [u ap.]. Musck : Bei. mik., 2013. C. 262-277.
3. KoHCHeKT nekmuii.
Jononnumensvnan
1. buoxumus yenosexa / P. Mappu [u ap.]. M. : Mup, 1993.
2. Hyxneonpomeunuwi : yue0. mocodue / A. JI. Taranosud [u ap.]. Munck, 2000.

3AJAHUSA AJI5SI CAMOCTOSITEJIBHOMN PABOTHI

3aoanue 1. BcnoMHUTE, YTO OCHOBHASI «I0I'Ma» MOJIEKYJISPHOW OMOJIOTHM YKa3bIBaeT Ha J[Ba
OCHOBHBIX HalpaBJIEHUS IOTOKA T€HETHUECKOW NHPOPMALIUH B KIIETKE:
a) XpaHeHue U nepenavya nHpopManuu (perTUKaIMs U pernaparus);
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0) Peanu3zanus reHeTHUECKOM MHPOPMALIUU — HKCHPECCHsI TEHOB (PEKOTHULIUS, TPAHCKPHII-

WS U TPAHCIISIIIHSA ).

Ha PUCYHKC IMOKAa3aHbl OCHOBHBIC YHACTHUKHU MCXaHHU3Ma PCINIMKAIUU Y OYKapUOT:

¥ _ , PHK-npaiinep

Mudupyoea "";h-.'._"ﬁf Fhes

uens LSS T OHK-nonumepaza §
i AT
‘:‘p,nmmusnpaﬂmspaf . . f — RPA.GenKu
JHE-nonumepssa o T Xenwkaza
“paneque PHE-npafineps - 1N e f g
\ T, Rt
_PHKaga_I-_:‘?m__ W NN , i [ -5
SanonHeHee Bpemit - 0, || ) - R [ |
JHE-nomnepasa Hy | T\ e o HE T N (™
Y N T U5 RPAGenke
Cunparse - o SO LR sse)
JHK-nerass — Yoy A -
w T T N e PHK-np aiiep
Omcmarowaa 0 ety ‘f
Hent o \ L

5 . JHK-nonuMepasa i

AHE-nonumepasa £

3aoanue 2. BcioMHuTE, YTO B Ipoliecce CHHTE3a M BO Bpems XpaHeHust monekyisl [JHK
[I0JIBEPratoTCsl MHOTOUUCIIEHHBIM (DPU3UYECKUM, XMMUYECKMM U JIPYroro poja BO3IEHCTBUSAM, KO-
TOpbIE BBI3BIBAIOT HapyleHUs cTpykTypsl Mosekyn JHK. CymectByer MHOroypoBHEBasi cuctema

penapanuu IoBpeXkICHUM:

— MyTallii, KOTOpble BO3HUKAIOT B MpoIlecce peruMkanuu. Pemnapupyrorcs (eciau 3TO BO3-
MO’KHO) ITyTe€M MOBTOPHOT'O CUUTHIBAHUS MOCIEIOBATENbHOCTH, Y/IaJICHUs HEMIPABUIBLHO BCTABIICH-
Horo Hykieotuaa JJHK-nonumepazamu, o61agaronimMu 3K30HyKI€a3HOM aKTUBHOCTBIO;

— MyTaluy, KOTOpbIE HE UCIPABIIEHBI IIyTEM ITOBTOPHOIO CUUTHIBaHUS. PenapupyroT npu mno-
MOIIY CHEUUATBHOW MOCTPEIUIMKATUBHON penapanuu. Monekyna poautensckoit [JHK metunupo-
BaHAa I10 OTJEIbHBIM a30TUCTBIM OCHOBAHMSIM, U BHOBb CUHTE3UpYEMasl LIENb TAaKKE METHINPYETCS.
Bo Bpemst meTmnMpoBaHMsS WAET NPOBEPKA IPABHIBHOCTH PACHOJIOKEHUS MOHOHYKIJIEOTHIOB,
U B CciIy4ae OOHapy>KEHHsI MyTallui BKJIIOYAETCsS MEXaHM3M SKCLUU3MOHHOW pernapaiuy ¢ mociey-

IOLIUM METHJIMPOBAHUEM LIETIH;

— MyTallly, BO3HHMKAOIMEe CIIOHTaHHO, B JII000€ BpeMs penapu-
PYIOTCSI MEXaHM3MOM 3KCLIM3UOHHOM peraparyi.

2.1. Ha pucyHke cmpaBa H300pakeHa MOCJIEI0BATEIbHOCTh CO-
OBITHI IKCIM3UOHHOW perapaiyy B ciiydae oOpa3oBaHHs JuMepa TH-
MuHa B cTpykType JHK.

PaccraBpTe B mocienoBaTeNbHOCTH, 0003HAUEHHOM Ha PUCYHKE,
cienyomue GepMEeHTHI:

A. IHK-nurasa.

b. Oxcuu3noHHas Hykeasa.

B. AHK-p-nmonumepa3sa.

3aoanue 3. BcrioMHUTE, UTO CpeiM MEXaHU3MOB y3HaBaHUA OeJl-
kamu (hepmeHTaMu, pakTopamMu PETYISIIIUU U T. JI.) OTACIBbHBIX y4acT-

Humep THMEHA

ATGCUGCATTGATAG

TACGGCGTAACTATC
1

AT (20 gyemeorunos) AL
TACGGCGTAACTATC
2
ATGCCGCATTGATAG
TACGGCGTAACTATC

3
ATGCCGCATT GATAG

TACGGCGTAACTATC

KOB HYKJICOTHJHBIX IIOCJIE€I0BATEILHOCTEN ONPEACICHHYIO POJIb UTPAOT NAJIMHAPOMHBIE MTOCIIEN0-
BaTEIbHOCTU HYKJIEOTHIOB (B yacTHOCTH, npu y3HaBanuu JIHK-pectpukrazamu), koTropbie MOryT

¢dopmupoBaTh KpecTooOpasHbie CTPYKTYphl B Mosiekyne JJHK.

198



3.1. M3o6pa3ute KpecTooOpa3HyIo CTPYKTYPY U3 MATHHIPOMHOM IMOCIEeI0BATEILHOCTH, TI0-

Ka3aHHOU HA PUCYHKE HUXKE!

123 45 6868 4&F2 1
F-G-C -0 -G-A-G-T-A-G-C-T-A-C-T-C-A-T-T-3
Y- C-G-GIC-T-C-A-T-C-G-A-T-G-A-G-T-A-A-5
1" 2" 2 4 86" 6 5 4 3 21
. ; AK
3adanue 4. MexaHU3Mbl peali3alii TCHCTHICCKOH  Amumo  ,_ppic
nH(popMalUy B KIETKe MHOTOATanHbl. Ha pucynke u306-  kneaora f
pakeHBI OCHOBHEBIE dTaIbl dKcrpeccuu TeHoB. [loadepute
napsl (OykBa — Tabnuna, mudpa — puCyHoOK):
A. Tepmunanus
B u-FH
b. Pexoraunus O '\3
B. Mnunuanus 5 \nUh K P, UAG
I'. Cekpenus / 2 [ ] a |3
J1. ®opMupoBaHUEe TPOCTPAHCTBEHHOMN O J,JV "
CTPYKTYPBI pacrTy I.JI.H Puiocoma 5: ,
E. Ononrauus NOTHNERTHIHAR
menks 5
. copMHpOBABIANCH |
IIpasunvHocms pewenuii npogepbme, CONOCMABUB I — %

Ux c omeemamu. wenm L

ITPOBEPBHTE BAIIIM 3HAHUSA (CAMOKOHTPOJIb YCBOEHMS TEMBI)

3aoanue 1. Hanumure peakiuto, katanusupyemyro APCa3oil.

3aoanue 2. Ha pucyHke HIKe MOKa3aHO CTPOEHHUE pUOOCOM Y SYKapHOT U IPOKAPUOT.

2.1. TTouemy 60S + 40S = 80S, a 50S + 30S = 70S?

1. CkopocTh ceIMMEHTAIIMU 3aBUCUT OT MacChl YaCTHIL.
2. CKOpOCTh CeTUMEHTAIINN 3aBUCHT OT (DOPMBI YACTHII.
3. Ot TOrO U ApPYroro.

288,551 238,58 PHE

5.BﬁS PHE @ 35 demxoe @

49 165 PFHEK
Bmcon 188 PHE m 21 Gemnox

33 fenxa 705
80S

3aoanue 3. Ha PHUCYHKE HMJKE ITOKa3aHa CXEMa CTPYKTYPhI |aC-0Hep0Ha:
CAP IHi':I'I:!.1-|.'I- CHHTE3A

| [ [ | [ T -TeH

I
DIEpaTap
[ ]
n |ﬁ.'|'\| oo

FHE nonuwsaepaza
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CAP (xatabonutamMu aKkTUBUPYEMBId 0€T0K). ITOT Oenok — perentop HAM®, ypoBeHb KO-
TOPOH B KJIETKE ONpPEAEINeTCs] YPOBHEM ITIOKO3bI (CHUYKEHUE KOJIMYECTBA ITFOKO3bl B TUTATENIbHOM
cpele MpuBOAUT K noBblieHNI0 YpoBHA HTAM® B knerke). CAP, cBs3annbiii ¢ TAM®, npucoenu-
wsercs Kk JHK wm crumynupyer PHK-monmumepasy, mpu 3TOM €€ aKTHBHOCTH YBEIWYHMBAECTCA
B 2050 pas.

Pemnpeccop cBsi3aH ¢ OIEpOHOM B OTCYTCTBHUH JIAKTO3bI.
A. [lononHuTE CTPOKY:

IIpOMOTOP — MECTO CBA3bIBAHUA

OMepaTop — MECTO CBSI3bIBAHUS
b. U300pa3urte cxeMaTU4ecKH, UCIOJB3Ys MpeasiaraeMble BbllIe (OPMBI sl YUaCTHUKOB, UX

pacmojoKeHUE Ha ONEPOHE MPHU CIEAYIOMUX 4 COCTOSHUAX. B KakoM u3 HUX OynyT CHHTE3UPOBa-
HBI O€JIKH, KOJUPYEMbIe OIIEPOHOM?

KommoHeHT cpenpl 1 2 3 4
JlakTo3a + — — +
I'nmroko3a + + —

3aoanue 4. Ha pucyHke HUXe MIPUBOIATCS Pe3yiIbTaThl 31€KTpodope3a pparMeHTOB ydyacTKa
moutekynbl JIHK (meton Coanmxepa). IlonbiTaliTech BBISICHUTH Ha OCHOBAaHMM 3TUX PE3YJIbTATOB
HYKJIEOTHJIHYIO IIOCJIE0BATENbHOCT aHam3upyemoro ydactka JIHK. Kakas amuHokucioTHas no-
CIII0BATENIFHOCTh 3aKOJMPOBaHa B 3TOM ydacTKe? ByKBbI B CKOOKax 0003HA4alOT COOTBETCTBYIO-

IMe JAUAE30KCUHYKJICOTHIb, BHOCUMBIE B peakinuoHHyw cpeny JHK-monmmepasnoit peaknuu.
Tabnuily TeHETHYECKOTO KOJJa CMOTPUTE B YUCOHHKE.

r] [a] [T o

Jlnst oTBeTa Ha BOINPOCHI 33JJaHUN 5—6 paccCMOTPHUTE AIIEKTPOPOpPErpaMMBbl, IPECTaBICHHbIE
Ha PUCYHKE HIXKE.

3adanue 5. Ha snexrpodoperpamme A (cneBa) «orrnedarku nansien» JJHK matepu (M), pe-
oenka (C) u 1Byx mpenmonaraemeix otioB (F1, F2). Yka3atenu Ha j1eBOii CTOPOHE YKa3bIBAIOT I10-
nocel JIHK, obmue mexny peOeHKOM UM MaTepblo. YKa3zaTelu Ha MPaBOi CTOPOHE YKa3bIBAIOT I1O-

nocel JIHK, obmue Mexay peOeHKOM | MpeArnoaraeMbIMKi OTIIaMu. Barie MHeHHE 0 mipesmnosara-
€MOM OTIIE.

3aoanue 6. dnextpodoperpamma b (crpaBa) mokaspIBaeT pPe3yNbTaThl UCCIAEIOBAHUS TTOJTH-

Mopduzma MIHHBI PparMeHTOB pecTpPUKIUHU 4 map Onu3HenoB. Bamie MHeHUE 00 MACHTUYHOCTH
OJIN3HELIOB.
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OTBeTHI K pelieHUuI0 3aJaHuil

Jlna camonpoeepku ucxo0Ho2o0 ypo6Hsa 3HAHUIL.
11-B;2-A;3-T;4-];5-Db).

2—JHK - A, b, 1, PHK - B, E, )X, I; 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 camocmoamenvhoul padomet:
2(1-b;2-B;3-A).4(A-4,b-1;B-2;T-6;1-5; E-3).

JIABOPATOPHAS PABOTA (30 MUHYT)

AHaJM3 NPOAYKTOB I'MAPOJIN3A HYKJICONPOTEHHOB AP OXKKeH.

JUig n3ydeHHus: XMMHUYECKOTOo COCTaBa HYKJIEONPOTEHHOB MPOBOAST KHUCIOTHBIM THUIPOIH3
JPO’KKEH, TOCKOJIbBKY OHU O4YeHb OoraThl HykieonpoTenHamu. CrienupruecKuMH peakiusIMu 1Jis
Ka)KJIOTO BEIIECTBA OTKPBIBAIOT MPOIYKTHI THAPOIN3a — IMOJUNEHTH]IbI, TyPUHOBBIE OCHOBAHUS,
yriaeBoA U GochopHyIO KUCIOTY.

Ilpunyun memooa. llexapckue APOXOKH THAPOJIU3YIOT O JACHCTBUEM pa30aBICHHOU cep-
HOM KucnoThl. [ToyueHHbIH ruApOar3aT NCHONB3YIOT I JabHelel paboThl.

Pabora 1. buyperoBasi peakuusi Ha nosunenTuabl. K 5 xamisim rugponusara NpuanBaroT
10 xanens 10 % pacTtBOpa eakoro HaTpa, 3aTeM 2 Kamu 1 % pactBopa cynbdaTta Meau. OTMedaroT
MOSIBJIEHHE PO30BO-(PHOJIETOBOM OKPACKH.

Padora 2. Cepedpsinasi npoda Ha nmypuHoBble ocHoBaHusi. K 10 kamnsam ruaposnsara
npoxokeit nob6apnsror 10 Kamenb KOHIIEHTPHUPOBAHHOTO pacTBOpa aMMMaKa, 3aTeéM J00aBISIOT
10 kamens 2 % aMMHAa4HOTO pacTBopa HUTpata cepeOpa. [Ipu crossHuM yepes3 3—5 MuH oOpazyercs
CBETJIO-KOPUYHEBBI OCaJI0K CepeOpSHBIX COJel MypHUHOBBIX OCHOBaHUI (COAepKUMoOe MpOOUpKU
nepeMennBaTh PH CTOSIHUU He HAJZIO).

Pa6ora 3. KauecrBenHas peaknusi Ha neHTo3y (Mosmma). K 10 xamasm rugponm3ara
aposxokei 1o0aBistoT 3 kamu 1 % crnupToBOro pacTBopa THMOJIA, EPEMENINBAIOT U MO CTEHKE
MpoOUpKH ocTopokHO HpuiuBaioT 20-30 kamenb KOHIEHTPUPOBAHHOM cepHOW KucioThl. [lpu
BCTPSAXUBAHUU Ha THE TPOOUPKHU 00pazyeTcs MPOIYKT KOHACHCAIIMY KPACHOTO 1IBETA.
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Padora 4. MoaubaenoBasi npoda Ha ¢ocopnyrwo kuciaory. K 10 xamisam ruaponnzara
Ipoxokeit 1o6aBisitoT 20 Kanenb MOJTMOIEHOBOTO peakTHUBA M KUMATAT. [Ipu 3TOM KUAKOCTH OKpa-
[IMBACTCS B JINMOHHO-XKEINTHIN 1[BET (HE 0cafok). [I[podupky cpa3y OXJaxaalT B CTPYE XOJIOTHOU
BoJbl. Ha gHE mpoOMpKHM MOSIBISETCS KPUCTAUITMYECKUN JTUMOHHO-)KENTHINH 0casiok $hochOopHOMO-
JIMOIEHOBON KUCIOTEI.

BriBoxa:

Iloanucek npemnoaaBaTesisi:
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3AHSATHUE 22
KOJIVIOKBUYM 110 TEMAM «OBMEH ITPOCTbBIX BEJIKOB
N HYKJVIEOITPOTEMHOB», «csMOCHUHTE3 JHK, PHK U BEJIKA»

BOHpOCLI JJIS1 MOATOTOBKH K KO/LNIOKBUYMY .

1. AzoTHCTBI OaiaHC, €ro COCTOSIHHE B HOPME M TIPU MATONOTHH. YTO XapakTepusyeT Kodg-
(buLueHT U3HAIIUBaHUS?

2. buonorudeckas nieHHOCTh OenkoB. HopMbI Oeka B TUTaHUH.

3. I'maponus 6enkoB (mpoteosns). Knaccudukamus u cBoMCTBa mpoTeas.

4. TlepeBapuBanue OenkoB. XapaKTepUCTHKa IpOTea3 KeJyJI0YHO-KUIIEYHOro TpakTa (OIl-
TUMYM pH, MexaHHU3Mbl aKTUBAIUH, CyOCTpaTHas CHEU(PUIHOCTD, IHJI0- U IK30IenTuaas3sl). Poib
HCI B nepeBapuBanmu OenikoB. KHCIOTHOCTH KETyAOYHOIO COKa — IMPHUHIMIT OMPEICICHHS, CO-
JiepKaHue B HOPMe.

5. 'nnenne OenkoB. YMeWTe CXeMAaTHUECKH M300pa3UTh MPOUCXOXKIeHUE (heHoJa, Kpe3oa,
CKaTolla, MHAOJA, KaJaBepuHa, MyTpeciuHa. MexaHu3Mbl 00e3BPEKUBAHUS MPOYKTOB THHUEHUS
OCIIKOB U JIPYTUX KCCHOOMOTHKOB.

6. AMUHOKHUCIOTHBINA (DOH/ KJIETKHU, €r0 MOMOJHEHUE U UCIIOJIb30BAHHUE.

7. IlepeamunupoBanue. Ponb BuramuHa Bg. YMeliTe nucarbh peakuuu rnepeaMUHUPOBAHUS
C yJacTHeM aJaHMHOBOI U acraparuHOBOW TpaHCaMUHA3. 3HAWTE UX TUATHOCTHYECKOE 3HAUCHHUE.

8. Buapl nezamuHupoBaHus. | TyramMaTaeruIporeHasHas peakuuss — XUMH3M, KOPEpMEHTEHI,
3HaueHue. Hempsmoe ne3aMuHupoOBaHue.

9. Ilytn ucnonp30BaHus 0€3a30TUCTOTO OCTATKa AMUHOKHCIIOT. | JIMKOTeHHBIE U KETOT€HHBIC
AMUHOKHCIIOTBHI.

10. [Tyt 00e3Bpe)KUBAHHS aMMHAKa. ¥ MEUTE HATMCATh PEaKIIMA CHHTE3a U paciiajia acrmapa-
TMHA, TIyTaMHUHA, BOCCTAHOBUTEIBHOIO aMUHUPOBAHUS 0-KETOTIyTapara, CXeMy CHHTE3a MOYEBH-
Hbl. OCcTaTOYHBIN a30T. 3HAUE€HUE OTNPEAEICHUSI MOUEBUHBI U OCTaTOUYHOTO a30Ta B KIIMHUKE.

11. Peakuuu 1ekapOOKCUIUPOBAHUS aMUHOKHUCIIOT, OMOT€HHbIE aMHUHBI. YMeEWTe MmucaTh pe-
aKUM{ CUHTE3a TPUIITAMUHA, CEPOTOHHHA, TMCTAMUHA, Y-aMUHOMACISHON KHCJIOTHI, 3HAWTE HX
pOJIb B OPraHU3ME.

12. Cunre3 karexonamMuHoB. OyHknnm nodamuHa, HOpaJpeHAIMHA W aapeHAINHA B Opra-
Hu3Mme. HacnenctBeHHble HapylneHHust oOMeHa (QeHuIanaHuHa W TUposuHa. Pomb godamuba mpu
6one3nu [lapkuHcoHa.

13. Hykneotuabl — ux cTpoeHue U GpyHKIMU. 3HaiiTe HOMEHKIATYpY U yMeiTe mucath Gop-
MYyJIBl a30THCTBIX OCHOBAHUM, HYKJICO3UJIOB U HYKJICOTHIOB; H300pakaTh 00pa3oBaHUE 35/ -doc-
boaudGpUpHOI CBSI3U MEXKAY HYKICOTHIaMH.

14. Ocobennoctu crpoenust JIHK u PHK Ha ypoBHe nmepBHUYHOI, BTOPUYHON U TPETUUHOMN
CTPYKTYPHI (CTPOCHUE HYKIEOCOM).

15. IlepeBaprBaHu€e HYKJIEONPOTENHOB B JKEITYA0YHO-KUILIEYHOM TPAKTE.

16. IlyTu peyTUIN3UIIUN a30TUCTHIX OCHOBAHUH M HYKJICO3HIOB B KIIETKE.

17. Koneunble MpPOAYKTHl paclaja MYyPpUHOBBIX W MUPUMHUIAMHOBBIX HYKJIEOTHIOB. Peakiuu
00pa3oBaHMs MOUEBOM KHCIOTHI. [ unepypukemMust — ee MpuYuHbI U MOCIEICTBUS.

18. BuocHHTE3 MYpPUHOBBIX U MHUPUMHIMHOBBIX HYKJICOTHIOB (€ NOVO: CyOCTpaThl, KIIOYe-
BbIe ()epMEHTBI, OCHOBHBIE POMEKYTOUHBIE MPOAYKTHI. Perymnsius cuaTe3a. Pons BUTaMHUHOB.

19. TlpumeHeHne B MEIUIIMHE CHHTETUIECKUX CTPYKTYPHBIX aHAJIOTOB HYKJICO3UIOB U (OIIH-
€BOW KUCJIOTHI.

20. O6pa3zoBanue ne30KCHpHOOHYKICOTH IOB st cuHTe3a JJHK (cxema).

21. Permnukanus. CyOctpaTel, GpepMeHThl, MexaHu3M. Mexanusmbl penapanuu [IHK, ponb
3TOTO Ipolecca.

22. Tpauckpunus. OepMeHThI, CyOCTpaThl, MEXaHU3M, peryisius. O0paTHast TPAHCKPHITIIUS.

23. T'eHeTHYECKHI KO U €T0 XapaKTePUCTHKA.
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24. PexorHuImss ¥ COOCTBEHHO TPAHCISIIIMS KaK ATambl OMOCHHTE3a Oeika B KJIETKe (Poib
1-PHK, APCa3sl, cTpoeHne pubocoM M OO0IIHMe TMPUHIMIB MEXaHW3Ma TPAHCISAIWNA, UCTOYHUKU
SHEPruu s OUOCUHTE3a O€Ka, peryssus).

25. Buabl moCcTTpaHCISIITMOHHON MOAU(BUKAITIN OCIIKOB.

26. CoBpemenHble MeTonbl MosekyisipHoir ouonorun (IILIP, 6mor-ananu3 JJHK (Cayseps-
0110T), MeTo1 «oTnedarkoB naibieB JJHK», k1onupoBanue). [IpuHIIUAIIBI TOCTAaHOBKH, MPUMEHECHHE
B MCIUIIUHE.

27. Meton onpeneneHus mocienoBarenbHocTH HykieoTu0B B JIHK (Metox Canmxkepa).

Ipumep 3a0auu u sonpocos na memoo Canoducepa

Ha pucynke npuBoasTcs pe3ynbTaTbl UCCIEJOBAHMS HYK-
JICOTHIHOW TIOCIIeIOBAaTeILHOCTH ydacTka Mojekynsl JJTHK (me-
toa Canpkepa).

1. Ha ueM ocHOBaH 3TOT MeTOx?

2. YTo HYXHO cJlenarh, 4TOOBI MOJTYYUTh TAKYH KapTHHY —
(moaTarHo)?

3. B uem npoBoauiu 31eKTpodopes, Mo KaKOMy MPHHIUITY
MIPOM30LLIO pa3jienenue (parMeHToB? —

4. Yro 0003Hauar0T OYKBBI B CKOOKAX M UEPTOUKH HA PU- | e
CyHKe?
5. Kakyto posib BBINOJHSIOT JUIC30KCHHYKICOTHIBI B 3TOM |
meTrone?

6. B xakoM HanpaBJICHUU CIEAYET «IUTATHY MOIYYEHHYIO dJIEKTPOdOoperpaMMy U mouemy?

7. YcranoBute, B Kakoi mnocienoBatenbHocTH JIHK-monmmmepasa Bkitouana HYKJICOTHIBI
B CUHTE3UPYEMYIO 1IETIb.

8. UTo HYXKHO caenaTh, YTOObl pacmu(poBaTh MOJYUYEHHYIO KapTUHY M y3HATh MOCIEA0Ba-
TEIbHOCTh HYKJIEOTHIOB B aHAJIM3UpyeMoM yuactke JTHK?

9. Kakass aMHHOKHCIIOTHAs MOCIIE0BATEIbHOCT 3aKoAupoBaHa B 3ToM ydactke? (Tabmuia
TEHETUYECKOTO Koj1a Oy/IeT B BallleM PacTIOPSIKEHUHN ).
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BUOXUMMUA I'OPMOHOB

3AHATHE 23
I'OPMOHBI. OBIIASI XAPAKTEPUCTUKA 1 OCOBEHHOCTH BUOJTOT'HYECKOT'O
JAEUCTBUSA TOPMOHOB. KAYECTBEHHBIE PEAKIIMA HA I'OPMOHBbI

AKTYaJIlbHOCTBh TeMbl. [ OpMOHBI — KJIacC OMOJIOTMYECKU aKTUBHBIX PEryJIATOPHBIX XHMH-
YECKUX COCJAMHEHUH, CHHTE3MPYEMBIX >KeJIe3aMH BHYTPEHHEW CEKpEeUWH W/WIM CIeUUATbHBIMU
KJIETKaMH. 3Ha4€HUE FOPMOHAJIBHONW NMPOAYKIMH 3aKIIF0YAETCsl B TOM, UTO CEKPETHUPYEMbIE TOPMO-
Hbl OCYHIECTBIISIOT PETYJIALMIO META00IM3Ma OTAEIIbHBIX OPraHOB U TKaHEH, ONpeAesiioT COCTOs-
HUe (GU3NOJOTMUECKUX MPOLECCOB U KU3HEAEATEIILHOCTU OpraHn3Ma B 1ienaoM. Hapymenue cunte-
3a, CEKpEIMH, TPAHCIIOPTa U PEUEHIIMA TOPMOHOB KJIETKaMH JIS)KUT B OCHOBE MHOTOOOpa3HBIX JH-
JOKPUHHBIX PACCTPOMCTB. B CBsI3M ¢ 3TMM NOHMMaHME MeXaHU3Ma SHIOKPUHHBIX HapylIeHUH
Ype3BbIYAHO BaXKHO U1 JUATHOCTHKY U LI€JICHANPABICHHON Tepaluy Y3HAOKPUHHBIX 3a00J1€BaHUM.

Iesb 3aHATHSA . HAYUYUTHCSI IPUMEHATHh 3HaHUE KJacCU(UKALUU TOPMOHOB, TUIIOB FOPMOHa-
JBHBIX penenTopoB, G-0eTKOB M MOCIEIYIOMETr0 Kackala BHYTPUKIETOYHBIX YYaCTHUKOB Iepe/a-
Yy FOPMOHAJIIBHOTO CUTHala JUIsl TIOHMMAaHUs OCOOEHHOCTEM MeXaHu3Ma JEHCTBUS TOPMOHOB Ha
KJICTKH; YMETh IIPUMEHATh 3HaHUS O MEXaHU3Me eHCTBUS MHIUBUAYAIbHBIX TOPMOHOB JUIsl O0BsI-
CHEHHS PacCTpOCTB MeTabosM3Ma MpH HapyIIEHUH 00pa30BaHMs MIIM THIIEPIPOYKIIMU TOPMOHOB
B OpraHu3Me.

Pexomenayembie TeMbl 1151 pepepaTHBHBIX TOKJIAJA0B!

1. MexaHu3M AEUCTBUS CTEPOMIHBIX TOPMOHOB: BHYTPHUKJIETOYHAS PEeLENLUs, B3aUMOAEHCT-
BHE C TEHOMOM KJIETKHU, aKTUBaLlUsl CUHTE3a ()EPMEHTOB.

2. Turbpl TOPMOHAIBHBIX PEENTOPOB. MeXaHu3M CBS3bIBaHUS TOpMOHOB 1-TMS u 7-TMS
penentopamu. [IposiBIIeHUS HACIEICTBEHHOTO Ne(eKTa PEenTOPOB.

3. MonekynspHblii MEXaHU3M JIeHCTBHS MHCYJINHA U CaXapHbIN 1uaber.

4. MonekysipHbIi MEXaHU3M JAEUCTBUS TUPEOUTHBIX TOPMOHOB. 300, MUKceZeMa 1 O6a3enoBa
00J1e3Hb.

5. [IpumeHeHne aHabOIMYECKUX TOPMOHOB B CIIOPTUBHOI MeIUIIMHE.

6. OHoKpHHHAs (YyHKLUSA MU }H3a.

7. Okcua a3oTa: MPOMCXOKIEHHUE, PETYJIATOpPHOE JAEWCTBHE B OpraHU3Me, HCIOJIb30BaHUE
B JIEKAPCTBEHHOH TEpaIuu.

8. dakTophl pocTa, UX PEHENTOpPbl, MEXaHU3M JIEHCTBUSA. 3HAYCHUE B MEKKJICTOUHOM B3amM-
MOJICUCTBHUH.

TpeGoBanuss K MCXOAHOMY YPOBHIO 3HAHMil. /{151 MONHOrO ycBOEHHUS! TEMbl HEOOXOAUMO
MIOBTOPUTH:

* U3 aHamMoMuu YenoeeKd.

— AHATOMHIO JK€JI€3 BHYTPEHHEHN CEeKpeLnu;

= 2UCMONIO2UU:

— THCTOJIOTMYECKOE CTPOSHUE JKEIEe3 BHYTPEHHEH CEKPELIMH M TOPMOHBI, CHHTE3UPYEMbIE UMU;

- AIlYI-cucremy;

— THIbI TOPMOHAIBHON CEKPELINU: SHIOKPUHHYI0, HEMPOIHIOKPUHHYIO, IIapa- U ayTOKPUHHYIO;

" OUOOPeAHUYECKOU XUMUU:

— CTpPOEHHUE U CBOMCTBA MENTUIOB U OEJIKOB;

— XOJIECTEPOJI U CTEPOUJIbI — CTPOEHHUE U CBOMCTBA.

3ATAHUS 1JIsI CAMOITPOBEPKH UCXOJHOI'O YPOBHS 3HAHUI

3aoanue 1. [logbeprte COOTBETCTBYIONIKE MAPhl TOPMOH — UCTOYHHUK TOPMOHA!
1. a-Knerku octpoBkoB Jlanrepranca. A. I'mokaros.
2. B-Knetku octpoBkoB Jlanrepranca. b. MuHepaaoKopTUKOHIBI.

205



3. C-KneTku MATOBUIHON HKeEJE3bI. B. I'TIOKOKOPTUKOUBI.
4, ®omMKyIIpHBIC KICTKHA IMUTOBUIHON xene3bl.  ['. MHCymuH.

5. Ceruarast 30Ha KOpbl HAATIOUYEYHUKOB. J. [1o10BbIE TOPMOHBI.
6. [IyukoBas 30Ha KOpbI HA/IMOYEYHUKOB. E. TupeokanbIUTOHUH.
7. KiyboukoBast 30Ha KOPbI HAJIIOYEYHHKOB. 7K. TupoxcuH.

3adanue 2. BriOepuTe npaBUIbHBINA OTBET: YHAOKPUHHAS CEKPEIUs — ITO:

A. T'opMOH, CUHTE3UPYEMBII KJIETKOU, BBIACISIETCS B OKPYKAOLIYIO Cpely U AEHCTBYET HA
PSAIOM paCIIOIOKEHHBIE KIIETKH.

b. 'opMOH, CUHTE3UPYEMBIN KIIETKOM, BBIAEISAETCS B OKPYKAIOLLYIO CpENY U JICUCTBYET Ha
KJIETKY, B KOTOPOI1 OH ObLII CHHTE3UPOBAH.

B. HelipomenuaTop, CHHTE3UpPYEMBI HEPBHBIMU KJIETKaMU.

I'. 'opMOH, CHHTE3UPYEMBIN KJIETKOM, BBIJICISAETCS B KPOBb U JCHCTBYET HA OT/IAJICHHBIE OT
MeCTa CUHTE3a KJIETKH.

3aoanue 3. Kakue ropMOHBI CEKPETHPYIOTCS nuduzom?
A. OxcurtouuH. b. JIuGepunsl. B. Crarunsl. I'. Cepotonun. J{. MenaTtonus.
E. MenaHouuTOCTUMYJIUPYIOLIHUI TOPMOH.

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

Bonpocs! 1151 06cyx1eHus:

1. Knaccudukaiuys ropMOHOB O MECTY CUHTE3a, XUMUYECKOU MTPUPOIE.

2. OCOOEHHOCTH CHHTE3a TOPMOHOB OEIKOBO-TIENITUAHON MPHUPOJIBI, CTEPOUIHON TPUPOIHI,
MIPOU3BOIHBIX JIUMTUIOB.

3. OcobeHHOCTH OMOJIOTHYECKOTO JIEHCTBHS TOPMOHOB. TpaHCTIOPT KPOBBIO.

4. Tlonsitue «penentop ropmoHay. Knaccudukanus penentopoB: BHYTPUKICTOYHBIE peIler-
TOPHI (SAEPHBIC W IUTO30JIbHBIE), PEIENTOPHI UTOIIA3MaTHUYECKOM MEeMOpaHbl (JIMTaH-3aBUCH-
MbI€ U MOTEHIMAI-3aBUCUMbIE KaHaj1oo0pa3yromue peuentopsl, crpoenuel-TMS u 7-TMS-penen-
TOPOB).

5. MexaHu3M JAEWCTBUS TOPMOHOB: CTEPOMAHOM, aMUHOKHCIOTHOW M OEIKOBO-TIENTHIHON
TIPUPO/IBL.

6. Knaccudukanus G-6enkoB 1 MeXxaHU3M UX (GyHKIHOHUpOBaHUs. [TaTomorus 3Tux O6€IKoB.

7. lloHsiTHE O BTOPHUYHBIX IOCPEAHHMKAX IECHCTBUS TOPMOHOB (LIMKIMUYECKHUE HYKICOTHIBI,
UTOD, Ca2+, JMAITHIITITHLEPOIT).

8. PactBopuMas 1 MeMOpaHOCBsI3aHHAs TyaHWIATIUKIa3bl. OKCHIT a30Ta.

9. Anenunatiukiaza u ¢ochomnumnaza C. VX posib B KIETKe.

10. Ponb mpoTEeMHKUHA3 B KIIETKE.

JIMTEPATYPA JUISAA ITIOAT'OTOBKH

Ocnosenas
1. Buonoeuyeckas xumus / B. K. Kyxra [u np.]. M. : Bunom, Munck : Acap, 2008. C. 427-454.
2. Buonocuueckas xumust / A. JI. Taranoud [u ap.]. Munck : Beimr. mk.., 2013. C. 278-294.

3. KoHCIeKT JIeKiuu.
Jlononnumensvnan
1. Cmpoes, E. A. buonoruueckast xumus / E. A. Ctpoes. M. : Beicmas mikosna, 1986. C. 370-412.
2. Mapwann, B. Knuanueckast onoxumus / B. Mapmani. CI16., 2002. 380 c.
3. Pykosoocmeo mo kamHWueckoi sHpokpuHonoruu / mox pex. H. T. Crapkosoit. CII6., 1996.
C. 7-10, 201-279, 296-376.

3AJAHUSA AJI5SI CAMOCTOSITEJIBHOMN PABOTHI

3aoanue 1. BcnoMHuTe, KaKue TOPMOHBI CBSI3BIBAIOTCS C BHYTPUKJIETOUYHBIMU pELIENITOPaMHU,
a Kakue — C pelenTopaMu Iia3MaTuieckoil MeMOpansl. OOpaTHTe BHUMaHKE, YTO PU MATOJIOTHU
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PELENTOPOB TKaHU-MUILIEHH TEPSAETCS YyBCTBUTEIBHOCTh K TOPMOHY (TOPMOH HE BBI30BET COOTBET-
CTBYIOIIETO METa0O0JIMUECKOTO OTBETA).

1.1. B xnMHMKY NOCTYNUI OOJBHOM B COCTOSTHUM TMIIEPIIIMKEMUYECKON KOMBbI. BBeieHne nH-
CyJIMHAa HE HOPMAJIM30BaJI0 KOHLEHTPALMUIO TJIHOKO3bl KpoBU. Kakylo NpuuMHYy TrUNeprivkeMuu
MO>KHO HPEAIOJI0KUTh Y O0JIBHOT0?

A. AHOMaNMS KJIETOYHBIX PEIEIITOPOB.

b. 'mnep¢dyHKIMS TOPMOHOB KOPBI HAJIIOYEYHHKOB.

B. ctuHHas TMIOUHCYIMHEMUSI.

I'. Onyxonpb 6a30(pUIBHBIX KJIETOK TUIIO(H3A.

J1. Onyxomb MO3rOBOTO €105l HAJIOYEUHUKOB

1.2. YV nabopaTopHBIX >KHUBOTHBIX, MOJBEPTIINXCS IEHCTBUIO MYTarecHHOTO BEIIeCTBa, OOHA-
PYXWIN B TKaHSIX M3MEHEHHYIO aJeHuIaTiukiazy. K kakoMy ropMoHy OyayT HEUyBCTBUTENbHBI
OpraHbI-MHILEHU Y ITUX KUBOTHBIX ?

A. Octpaguony. b. Tupokcuny. B. I'mokarony. I'. IIporectepony. [I. Aipnocrepony.

3aoanue 2. BcnoMHUTE XUMHUYECKYIO TPUPOY TOPMOHOB.

2.1. CTyaeHTy IpeIoKIIA CMOAETUPOBATh OMOCUHTE3 aJpeHaINHA, UCIONIB3YS B KaueCTBE
MCTOYHMKA (DEPMEHTOB TOMOTEHAT MO3TOBOTO CIIOSI HA/MOYEYHHUKOB, a B KayecTBe cyOcTpara —
OJIHO M3 HM)KEHA3BAHHBIX BellecTB. CTYJEHT HE CIPaBUJICA C 3a/IaHHEM, TaK KaK MCIOJIb30BaJl IS
CUHTE3a:

A. lnokcudennnananud. b. ®enunananun. B. Tupos3un. I'. Jluzun. J1. JlobamuH.

2.2.Y OONBHBIX C OIYXOJIBIO KIYOOYKOBOW 30HBI HAAIIOYEUYHUKA B TPU paza YBEIHMUHUBACTCS
OMOCHHTE3 KOPTHU30J1a U KOpTUKOocTepoHa u B 70 pa3 Bo3pacTaeT OMOCUHTE3 allbJOCTEPOHA. Y KaXKH-
T€ METa0OJIUT, UCITOJIb30BAHUE KOTOPOTO PE3KO YBEIUYHBACTCS:

A. Cykuunun-KoA. b. Oprocrepon. B. Xomun. I'. Metnonun. /1. Xonectepod.

2.3. Kakoii 3 HIKenepeyncIIeHHBIX TOPMOHOB HE SIBJISICTCS TIIMKOITPOTEHHOM?
A. CoMaroTpoIuH. B. JIroTrenHU3UpYIOMIKL TOPMOH.
b. Tupeorponus. I'. ®omnuKyI0CTUMYIUPYIOIINI TOPMOH.

3aoanue 3. BTopuuHbIMH NOCPEAHUKAMU JECWCTBUS TOPMOHOB Ha KIJIETKY SIBJISIOTCS I[UKIIH-
yeckue Hykieotuasl, UTO, Ca", JTUALIITIIALEPOS. 3anoMHUTE, YTO HAM® 110 HEKOTOPHIM CBOUM
s dexTam Ha MeTaboIN3M KIIETKH sIBJIsSETCsl anTaroHucToM nl M®.

3.1. BonrpHOMY B Te4YeHHME HEACHH BBOJIWIM IpernapaT TeOPWUIMH — WHTHOUTOpP (ocdo-
auactepaszbl TAM®. AKTUBHOCTH KaKOTO TOPMOHA MOKET YCUIIUThCS Ha (POHE TaKOro JieueHus1?

A. Anpenanun. b. [lezokcukoptuxoctepon. B. Anpaocrepon. I'. Kopruzon. JI. Dctpaguont.

3.2. 'Y O0JNBHOTO TUAarHOCTHPOBAHA OMYXOJIb MO3TOBOTO CIOSI HAAMIOYEUHUKOB — (DeoXpomo-
nuromMa. Kakoit mocpeTHUK TOPMOHAJIBHOTO CUTHAJIa aKTUBHO YYacCTBYET B JIEUCTBUH Ha (DEPMEHTHI
Py 3TOM 3a001eBaHUH?

A. AMO®. b. IIpocrarnanauusl. B. f”TMO®. I'. Ca-kanbmoaynus. /. ul MO.

3.3. bonpHOI MOCTYNHJ B KJIMHUKY C THIEPIIMKEMHENW B pe3yibTaTe Pa3BUTHS OIyXOJH,
npoayuupyromen aapeHaind. C MOMOUIbI0 BBEIEHUSI KaKUX BEIIECTB MOXXHO YMEHBIIUTh WHTEH-
CHUBHOCTb JEICTBUS aJipeHAIMHA HAa OPraHbl-MULIEHH?

A. AxtuBaTtopsl ¢hochoandcTepassl. I ufl' M.

b. tAM®. J1. UTHruOGUTOpHI KaJabIIMEBbIX KaHAJIOB.

B. IIpocrarnaninssl.

3.4. Kakoe u3 Ha3BaHHBIX COCAMHEHHUN HE SIBISETCS BTOPUYHBIM MOCPEIHUKOM B JIEHCTBUU
TOPMOHOB?
A. Iuamunrounepon. b. tAM®. B. ufl M®. I Ca®". . ITMO.

HpCIGMJleOCWlb pemeﬂuﬂ npoeepvnie, conocmasue ux ¢ omeemamul.
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ITPOBEPBTE CBOM 3HAHUSI (CAMOKOHTPOJIb YCBOEHUS TEMBI)

3aoanue 1. BuytpusaepHsie perienTopbl OOHAPYKEHBI IS
A. Anpenanuna. b. Tpuitontuponuna. B. I'mokorona. I'. ['opmona pocra. /. CepoTonuHa.

3aoanue 2. Ilpu oOcnenoBaHuy npeacraBuTeneil agpuKaHCKOro INIEMEHH MUIMeeB oOHapy-
KHUITU HapyuieHne cuHtesa B neyenn |GF-1. B peanu3zammm OMOJOTrHYECKOT0 JEHCTBUSL KAKOTO Top-
MOHA y4acTBYET 3TOT OenoKk?

A. ComaroTpornuHa. I'. Comarocraruna.

b. IIponakTuHa. . JIrorponuHa.

B. Comaronubepuna.

3aoanue 3. ®ocdonunasa, pacmemsonmas GocHaTHAUIMHOZUTON HA JUAIMITIUICPOT U
UT®, st0:
A. ®ocdonumnaza A;. b. Dochonaunaza A, B. ®ochomunaza C. I'. Dochonunaza 1.

3aoanue 4. Kaxoii n3 HnxenepeuncieHHbix ropmoHoB HE sBinsiercs crepouiom?
A. Koptuzon. b. Anbnocrepon. B. [Iporecrepon. I'. JIakToreHHbIi TOPMOH.
. JuruapokcuxoiieKaabIugepot.

3aoanue 5. Kakoit u3 HmwxenepeuncieHubix ropmonoB HE siBisiercs nentugom?
A. OkcutouuH. b. Tpuitonruponun. B. I'mokaron. I'. Bazonpeccun. . Tupeonubepun.

3aoanue 6. Gs-0enku CTUMYIHPYIOT aKTHBHOCTh aJleHWIATHUKIA3bl. OJHAKO C TEYCHHEM
BpEeMEHH 3TOT 3P PeKT ucyesaer. IT0 00yCIOBICHO:

A. AT®-a3H0i1 aKTUBHOCTBIO 0-CyOBEIUHUIIBI.

b. AT®-a3H0l aKTUBHOCTbIO Y-CYOBEAMHUIIBI.

B. ®ochoamscrepasHoii aktuBHOCTHIO Gs-Oemka.

I'. ®ochonumaznoii akTUBHOCTBIO Gs-Oemka.

J1. I'Td-a3H0i aKTUBHOCTBIO O-CyOBETMHUIIBI.

E. AT®-a3H0i1 aKTUBHOCTBIO Y-CYObEIUHUIIBI.

3aoanue 7. ochopuupoBaThbcs B pelENTOpax FOPMOHOB MOTYT aMHUHOKHUCIIOTBI, COJepKa-
e OH-rpynnsl. HazoBute kuHa3y, KOTOPOH HE CYIIECTBYET:

A. Tupo3uHknHa3za. I'. Tup/cep/Tpe-kuHa3za.
b. PenenTop nHcynuHa. /1. PenenTop comaToTponuHa.
B. Cepun-TpeoHnHKHMHA3a. E. Tup/Ban-kunasa.

3aoanue 8. Bribeprure BTOPUYHBIN TIOCPEIHNUK JIEHCTBUS OKCHUTOIIMHA!
A.Ca?. B. uAM®. B. ifM®. T Huanunrmuuepoda. 1. Oxkcup azota. E. UTO.

OTBeThI K pelIeHUuI0 3a1aHuil

Jlna camonpogepku ucxo0no20 ypoeHsa 3HAHUIL.
11-A;2-T33-E;4-XK;5-1;6-B;7-b).2—T.3—T,].

Jlna camocmoamenwvnou pabomot.
11—A;12—B.21—T1,22—1;23—A.31—A;32—A;33—A,I;34— 1.

JIABOPATOPHAS PABOTA (60 MuUHYT)

KauyecTBeHHBbIC peaKIIlUM HA TOPMOHBI.

T'opmonsl wumosuonoi sxcenesvl. LLluToBUIHAS XKelle3a CHHTE3UPYET U CEKPETUPYET BBICOKO-
aKTHBHBIC HO/ICOCPIKAIIINE THPEOUIHBIC TOPMOHBI: TUPOKCHUH (T4) 1 3,5,3’-TpI/II\/'IOJITI/Ip0HI/IH (Ts3),
a Tak)Ke HeHOIMPOBaHHbIM TOPMOH (TTOJUIENTH) THPEOKATBIMTOHUH, (PYHKIIHS KOTOPOTO CBSI3aHA
C peryJisiueit ypoBHs Kanblus U pocdopa B KpOBH.

PaGora 1. KauecTBeHHasi peakuysi HA THPOKCHH.

Ilpunyun memooa. Ilpu paspyiieHnn TUpPEOUIMHA 00pa3yeTcss HOIU Kaius, U3 KOTOPOTo
WO/ JIETKO BBITECHSETCA MOAATOM Kainsl. BeITeCHEHME 10/1a U3 COIU HOAUCTOBOAOPOIHOM KHUCIOTHI
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SIBIIICTCS OKUCIIUTEIIFHO-BOCCTAHOBUTEIBHON PEaKINe, I/1e WOAu Kaaus CIY>KAT BOCCTAHOBHUTE-
JeM, a WojaT Kanus (OCTaTOK MOTHOBATOM KUCIOTHI) — OKUCIUTENeM. BoimenuBiuiics oa oOHa-
PYKUBAIOT C TIOMOIIIBIO KpaxMaia (CHHEE OKpallUBaHKUE) B KUCIION Cpelie.

X00 pabomsr. B npobupky HanmuBaroT 24 Kaluid TUIPOJH3aTa TUPEOUANHA, NMPUOABISIOT
3 karum 1 % pactBopa kpaxmaina, 1 xarmo denondranenna, a 3areM 4 Karm oaara Kalvs U MpH-
ommsutenbHO 10-15 xamens 10 % pacTBOpa cepHOM KHCIIOTHI 10 00€CIIBEYMBAHUS U TIOSBICHHS CH-
HEro OKpAaITuBaHUSI.

Pe3yabTar:

T'opmonsl nodocenyoounoii dicenesvi. B momxenynounoil xenese BblpabaTbiBaeTCs psl rop-
MOHOB: MHCYJIMH, TJIFOKaroH u JMnokauH. IHCynuH BeIpabaTbiBaeTcs B B-KjIeTKax ocTpoBKOB JlaH-
repranca (oT jar. insula — ocTpoB), OTKy/a U MOJXYy4WII CBOE Ha3BaHue. MHCYMH — Oeok, CocTo-
AIUA U3 ABYX MOJUIENTUIHBIX eTel, COEAUHEHHBIX APYT C APYTOM AUCYIbQUIAHBIMU CBSA3SIMHU.

[lepBuuHas CTpyKTypa MHCYJIMHA MOJHOCTHIO paciindpoBaHa U OCYHIECTBICH XMMHUYECKUN
CUHTE3 MHCyIuHA. Opranbl MULIEHU Ul MHCYJIMHA: MBIIIEYHAs] TKaHb, )KUPOBas TKaHb, KapIuo-
MUONUTHI. JlelicTBUE MHCYJIMHA MHOTro0o0pa3Ho. VMHCYIMH WrpaeT BaKHYIO POJib B MEeTa0ONIM3Me
yraeBooB. OH CHUXKAET COAEpKaHUE IIIFOKO3bl B KPOBH, YBEIMYMBAET OMOCUHTE3 TJIMKOI€HA B Ile-
YeHW W MBIIIIAX, YCUJIMBACT JUIOTeHe3, T. €. 00pa3oBaHUE JKUPOB U3 YIIIEBOAOB, CTUMYIHPYET
cuHTe3 0eNKOB. VIHCYIHMH SBIISETCS aHTArOHUCTOM aJpeHaTUHA B PETYJISINHA CHHTE3a U MOOMIH3a-
LMY [JIMKOTEHA.

Padora 2. [IBeTHbIE peaKIIuM HA HHCYJINH.

Ilpunyun memooa. IHCyIMH naeT XapakTepHBIC peaklMy Ha Oellok: OmyperoByro, Do,
Muwunona u ap.

Xo00 padbomui

Buypemosas peaxyus. K 5 xarusam 1 % pactBopa nHcynuHa npubasisitot S kanenb 10 % pac-
TBOpa eKOoro Harpa, 2 Karum 1 % pactBopa cynbdara Menu U BCEe MEPEMEIINBAIOT; COACPKUMOE
poOUpKHU npruodpeTaeT (PruoJeTOBOE OKPALIBAHUE.

Huneuopunosas peaxyus. K 5 xarmsam 1 % pactBopa uHcynuHa nobasisitor 5 kamens 0,5 %
BOJIHOT'O pacTBOpa HUHTHAPUHA U KUOATAT 1-2 MuH. B nmpoGupke nosiBisercs: po30Bo-(pHOIETOBOE
OKpallliBaHUE, a C TCYEHUEM BPEMEHH PACTBOP CHHEET.

Kcanmonpomeunosas peaxyusi (Mynvoepa). B npobupky Hanuparot 5 kanens 1 % pactBopa
WHCYJIMHA, 3aTeM J00aBISIOT 3 KAl KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI U OCTOPOXKHO KHUTISI-
TAT. B mpoOupke nosBiIseTcs 0caoK XKEATOro IBeTa.

Peaxyus na muposzun (Munnona). B mpobupky HanuBaroT 5 kamenb 1 % pacTtBopa uHCyNIHMHA,
N00aBIAIOT 3 KaIUIM peakThBa MUIIJIOHA U OCTOPOKHO HarpeBaroT. B mpobupke nosBisieTcs ocazok
TEMHO-KPAaCHOTO I[BETA.

Peaxyus na amunoruciomsi, codepoicawue crabocsazanuyro cepy (©@ons). B mpobupky
HanuBalT 5 kanenb 1 % pacTBopa MHCYIMHA U JO0ABISIOT 5 Kanenb peaktuBa Do, THTCHCUBHO
KHITSITAT U JAI0T MOCToATh 1-2 muH. [Ipu 3TOM nosBIsieTCsS YepHBIN WU OyphIid 0CaToK Cynb(uaa
CBHHIIA.

Pesyabrar:

T opmonbl M03208020 C105I HAONOYEUHUKO8. B MO3TOBOM CITO€ HAIIIOYEYHUKOB U3 aMUHOKHCIIO-
ThI THPO3WHA CHHTE3UPYIOTCS KaTeXOJIAMUHbI, UMEIOIIHE TUPOKATEXUHOBOE PO U aMHHOTPYIIITY.

Pagora 3. KauecTBeHHBIE peaKMy HA a/IPEHATHH.

Ilpunyun memooda. Anpenanun odmagaeT ciadOoMETIOYHON pPeaKIue, JeTKO OKUCIIETCsS Ha
BO3JyXe ¢ 00pa3oBaHHEM aIpeHOXPOMa, BCIECICTBUE YETO PACTBOP OKPAILIMBAETCS B KPACHBIH 1IBET.
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[Tpu B3auMOAEHCTBHU C HUTPUTOM HAOJIONACTCS KEITO-OPAHIKEBOE OKpAIIMBAHUE, C TUAa30peaK-
TUBOM — KpPacHOE M C XJIOPHBIM JKeJIe30M — 3eJIeHOe. Peakius ¢ XJIOpHBIM KeIe30M XapakTepHa
IUI. TUPOKATEXUHOBOTO KOJIbIIA, BXOJSIIEr0 B MOJIEKYJIy aJpeHalliHa U HOpaJpeHaanHa. B kpac-
HBIW [[BET JKUAKOCTh OKPAIIUBACTCS BCICICTBUE 00pa30BaHMsI CJIOXKHOTO COSTUHEHUS TUIIA a30Kpa-
CHUTEJIS.

Xo00 padbomul

Peaxyus ¢ xnopuvim orcenezom. B mpobupky HanmmBaroT 10 kamenb pacTBOpa agpeHannHa
1 100aBIsIOT 1 Karumo XJI0pHOTO kese3a. [osBisiercs: 3eJIeHOe OKpaIlBaHUE BCIEIACTBHE MTPUCYT-
CTBHSI IUPOKATEXMHA B MOJIeKyJie afapeHanuHa. Jlobasmsror 3 karum 10 % pactBopa enkoro Hatpa
Y HaOJIOIAI0T M3MEHEHUE OKPAIIMBaHUS (Ha BUIITHEBO-KPACHOE).

Juasopeaxyus. K 6 xarsim 0,5 % pactBopa cynbpaHmIOBOM KUCIOTHI MTPHOABISIOT 6 Kamneib
0,5 % pactBopa HuTpuTa HaTpus (cMech aua3opeakTuBa), 10 kamenp pacTBOpa aapeHAIMHA
u 3 xarum 10 % pactBopa enkoro Harpa. JKHIKOCTh OKPAIIMBAETCS B KPACHBIH IIBET.

Pe3yabTar:

Padora 4. ®aroopecueHuys NPOAYKTOB OKMCIEHHUSA a/iPeHATHHA.

Ilpunyun memooda. AnpeHanvt, OKUCISISICh KUCIIOPOJIOM BO3/1yXa, MPH JO0ABICHUU MIEIIOYN
naet (GIrroopecuupyomue IpOayKTHL.

Xo00 pavomur. K 10 kamusim Bozs! npuiauBaroT 6 karens 10 % pacTBopa enkoro HaTpa u 6 Ka-
nejap pactBopa aapeHanuHa. [lomecTuB mpoOUpPKy mepes BKIHOUYEHHBIM (DIFOOPOCKOTIOM, HAOIIO-
JAF0T 3€JICHYI0 ()JIFOOPECICHIINIO MTPOAYKTOB OKUCIICHUS aipCHAINHA.

Pesyabrar:

T'opmonwl nonoswix oicenes. 11oaoBble TOPMOHBI CHHTE3UPYIOTCS B CEMEHHUKAX, SIMYHUKAX,
IJIALCHTEC U HAAIIOYCYHHUKAaX.

XeHckue MONOBBIE TOPMOHBI — ACTPOTEHBI — MOJKHO paccMaTpHBaTh KaK MPOU3BOJHBIC
actpana (yrieBogopona ¢ 18 aromamu yriepona). OCHOBHBIMU TPHPOJHBIME 3CTPOTESHAMH SIBJISI-
I0TCS ACTPATNOI, SCTPOH M TOPMOH KEITOrO TeJla — MPOreCTEPOH.

MY)KCKI/IC IMMOJIOBBIC TOPMOHBI — AHAPOI'CHbBI — MOXHO pacCMaTpuBAaTL KaK ITPOMU3BOJHBIC
anapocrtana (yriaeBonopoaa ¢ 19 aromamu yraepoaa). K MykCkuM MOJIOBBIM TOPMOHAM OTHOCSTCS
TECTOCTEPOH M aHIPOCTEPOH.

Padora 5. KauecTBeHHbIe peakuuu Ha (POJVIMKYJIHH.

Ilpunyun memooa. KauectBeHHast peakiysi Ha GOJUIMKYIUH (3CTPOH) MPOBOAMUTCS C KOHIEH-
TPUPOBAHHOW CEPHOMN KUCIOTON U 00yClIOBI€Ha 00pa30BaHUEM PUPHOTO COEAMHEHUS COJIOMEHHO-
KEIITOTO IBETA C 3eJICHON (DIIF0OPECIICHITNEH.

X00 padomwpr. C MacisiHBIM pacTBOPOM (HOJTUKYJIMHA PEaKLUI0 MPOBOAST MPU KOMHATHOMN
temneparype. K 2 xarusaM macistHoro pactsopa (GosmukyianHa npuinbatoT 30 Kanesib KOHLIEHTPH-
POBAHHOI CEPHOM KUCIOTHI. [TocTEneHHO pa3BUBAETCA COTOMEHHO-KENTOE OKpaIlliBaHUE.

Pesyabrar:

BriBoa:

IHoanuce npenojgaBares:
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3AHSATHUE 24
BUOXUMMUSA 'OPMOHOB. TECT HA TOJIEPAHTHOCTD K I'VTIOKO3E

AKTYaJIbHOCTb TeMbl. MeXaHU3M JICHCTBUS WHANBUAYATbHBIX TOPMOHOB HEOOXOANMO 3HATh
HE TOJBKO YHJIOKPHHOJOTY, HO U Bpady JitoO0# crnenmanu3anui. | OpMOHBI HANIUTA [IHPOKOE MPH-
MEHEHHE B MEIUIMHE. J[MarHOCTHKa SHIOKPUHHOW MATOJIOTHH HA OCHOBAaHMU M3MEHEHHs OHOXH-
MHUECKHX MOKa3aTene MeTaboan3Ma, B YaCTHOCTH, JUarHOCTHKA CaXapHOro JuadeTa ¢ MOMOIIbIO
METO/1a Harpy3KH TIIFOK030i ITMPOKO MPUMEHSETCS B MEMIIMHCKOMN MPAaKTHKE.

I_Ie.m, 3aHATHA: 3aKpCIUTh 3HAHHUA O XUMHUYCCKOM CTPOCHHUU U MCXaHU3Max ﬂeﬁCTBHﬂ UHION-
BU/IyaJbHBIX TOPMOHOB; 0CO00€ BHMMAaHHME YACIUTH SHIOKPHUHHOW ITaTOJOTUHU IMODKENTYI0YHOM
JKEJIC3hI, HAaYyYUTBCA CTPOUTHL W HHTCPIIPCTUPOBATHL PE3YJIbTATBI IMOCTPOCHUSA PA3JIMYHBIX THUIIOB
TTIUKEMUYECKUX KPHUBBIX.

TpeboBanus K MCXOAHOMY YPOBHIO 3HaHMUIi. TpeOoBaHUS Te K€, UTO U K IPEAbLAYIEMY 3a-
HATHIO. JIOTIOTHUTENTFHO HYKHO BCIIOMHUTD U3 Kypca OMOOPTaHUYECKONH XUMHHU O TOM, 4TO TJIFOKO-
3a (6yarozaps HalIM4uUIO B €e (opMyJie allbJIETHIHOM IPyIIbl) 001a1aeT peIyluUpyOIUMU CBONCT-
Bamu. Ha 3TOM OCHOBaHBI METO/IbI €€ OIpe/ie/IeHHs B OMOIOrMUECKUX KUIKOCTSX.

3AJAHME JIJI1 CAMOIIPOBEPKH UCXO/JIHOI'O YPOBHS 3HAHUM

3aoanue 1. Kakoii u3 3TUX yrieBoJI0B AacT peakiuio Tpommepa?
A. Caxapo3a. b. Jlakro3a. B. ®pykro3za. I'. I'moko3a. JI. ['ukoren.

Hpa6uﬂbHOCWZb PEULEHUA nposepbme, CONoOCmasue eco ¢ omeentamu.

Bonpocsl 1151 00Ccy:KIeHU:

1. 'opMoHBI rUNOTANIaMyca: XUMHYECKOE CTPOSHHUE, THIT PEIENTOpa B KICTKAX-MHUIICHIX, Ka-
CKaJHBIA MEXaHU3M YCUJICHUS TOPMOHAJILHOTO CHUTHAJIA, OTBET KJIETOK runodusa Ha JeiCTBUE JIH-
OEpUHOB M CTATUHOB rUIIOTaJIaMyca.

2. T'opmoHBI afeHorunopusa: XUMHUYECKOE CTPOCHHE, TUITBI PELIETITOPOB B TKAHIX-MHUIIEHSX,
KaCKaJHBI MEXaHW3M YCWJICHHS TOPMOHAJIBHOTO CHTHaja, peanusaius s¢ddexra TopMOHOB Ha
ypOBHE TKaHe-MuiieHei. Poib n30bITOYHOM U HETOCTATOYHON CEKPEIIMH TOPMOHOB.

3. T'opmoHEI Heltporunopusa: XUMUIECKOE CTPOCHUE, THUIT PEIIETITOPA B TKAHU-MHUIIICHH, Kac-
KaJIHBI MEXaHW3M YCUJICHHsS] TOPMOHAILHOTO CHUTHAlNA, peanu3amus 3pQexra OKCUTOIMHA U Ba30-
IIpeccrHa Ha YpOBHE TKaHeW-MuiieHe. Hecaxapusiii quader.

4. TopmoHbI dH(H3a: XUMUUECKOE CTPOCHUE, MPEIIIIECTBEHHUKN CHHTE3a, peanu3amus 3¢-
(ekTa Ha ypOBHE TKaHeH-MuUIIeHEeN. Poiib N30BITOYHON M HEJOCTATOUHOM CEKpELH TOPMOHOB.

5. TUPOKCHUH M TPUHOATHUPOHHMH: XUMHUECKOE CTPOEHHUE, MPEAIICCTBEHHUK CUHTE3a, THPEOoT-
0OYIMH, TUI pelenTopa B TKAHU-MUIIIEHH, peann3aius dpdexra THpeOuJHBIX TOPMOHOB Ha YPOB-
He KJIeTku. Ponb mepokcuiassl U neifonassl B MeTabonru3me TopMoHoB. [IposiBneHne rumo- u rume-
pTHUpEonIU3Ma.

6. ['opMOHBI KOpHI HAAMOYEYHUKOB: XUMHUYECKOE CTPOSHUE, MPEIIISCTBEHHUK CHHTE3a, THUII
perenTopa B TKaHU-MUIIEHH, peanu3amnus 3GdeKTa TITIOKOKOPTUKOUIOB U MUHEPATOKOPTUKOHIOB
Ha ypoBHe kieTku. Cunapom Kymmara. «bpoH30Bast 0071€3HbY.

7. IloioBBIE TOPMOHBI: XUMHUYECKOE CTPOEHME, MPEIIIECTBEHHUK CHUHTE3a, peanu3anus 3¢-
(heKTa SCTPOreHOB, MPOreCTePOHA U MYKCKUX TIOJIOBBIX TOPMOHOB Ha YpOBHE KJIeTKH. M30bITOuHAs
Y HEJOCTATOYHAsl CEKPELHs OJIOBBIX TOPMOHOB.

8. HCynuH ¥ TJIIOKaroH: XWMHUYECKOE CTPOEHUE, CHUHTE3 HWHCYJIMHA, TUIBI PELENnTOPOB
B TKaHSIX-MUIICHSX JIJIS TIIOKaroHa M WHCYJIMHA, peanu3arus 3G deKTa TOpMOHOB MOHKETYA0UHON
Kele3bl Ha ypoBHE KieTok. Hapymenus metabonusma npu nuadere. JlnarHoctuueckoe 3HaYCHHE
TIMKEMUYECKUX KPUBBIX.
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JIMTEPATYPA JJISA IIOAT'OTOBKH

Ocnosnas

1. Buonoeuueckas xumus / B. K. Kyxra [u ap.]. M. : Bunom, Munck : Acap, 2008. C. 454-514.
2. Buonocuueckas xumus / A. J1. Taranosuu [u np.]. Munck : Beim. mik.., 2013. C. 294-320.
3. KoHCHeKT nekiui.

Jlononnumenvuasn
1. Cmpoes, E. A. buonoruueckast xumus / E. A. Ctpoes. M. : Bricmas mikosa, 1986. C. 370-412.
2. Mapwann, B. Knuanyeckas onoxumus / B. Mapmai. CII6., 2002. 380 c.
3. Pyrosoocmeo 1o kimHIdIeckoi suaokpuHonoruu / oz pen. H. T. Crapkooit. CIT6., 1996. C. 15-486.

4. Brook, Ch. G. D. Essential Endocrinology / Ch. G. D. Brook, N. J. Marshall. 2001, Blackwell Sci-
ence (Oxford). P. 1-164.

3ATAHUS JISI CAMOCTOSITEJIBHOM PABOTHI

3aoanue 1. Obpatute BHUMaHUE HA TO, YTO TOJIMYPHUSI OTMEYACTCS HE TOJIBKO IPU CaxapHOM
muadere (Diabetus mellitus), Ho u npu HecaxapHom auadete (Diabetus insipidus), a Taxke npu no-
4eqHOM Juabere (IpH MOpaKeHUH 1MoYeK). Pa3snuuuTh mpudyuHy MOJMYPUH OMOTAeT OIpeeICHUe
YIEIBHOTO BECa MOYH M JIAHHBIC OIPE/ICIICHIsI yPOBHs riinkemun. He 3a0biBaiiTe, 4To 4acTo nuadeT
HOCHUT CKPBITBII XapakTep M BBIIBHTH 3a00JIEBAaHHE MOXXHO HAa OCHOBAaHHM PE3YJIbTaTOB HArpPy3KH
TJIFOKO30M.

1.1. IIpu obGcnenoBaHuy OONBHOTO HAa TOJIEPAHTHOCTH K TIIIOKO3€ OMpPEAETICH HATOIIAK Ypo-
BEHb TIIIOKO3bI B KpoBHU 7,0 MMOIIB/JT, uepe3 2 yaca rmociie Harpy3ku riroko3oi — 10 mmons/m. s
KaKOro HapyIICHUs PETYJISIUYU YIIIEBOIHOTO OOMEHa XapaKTepPHbI 3TH OKa3aTeIn?

A. CaxapHslii quader. I'. bone3ns Anuccona.

b. Ckpeitas ¢opma caxapHoro auadera. J1. Mukceznema.

B. 'mnepuncynuHusm.

1.2. B kuHUKY MOCTYNUJ peOCHOK C jkamo0aMu Ha YCUIICHHYIO kKaX]y, 4aCTO€ MOYEHCITYC-
kanue. Kimmanyeckuili aganns KpOBH U 06[11Hﬁ aHaJd3 MOYM MAaTOJOTHYECKUX KOMIIOHEHTOB HE 00-
HapyXuid. YTo MOKHO IPUMEHUTH AJIs JIeUeHus: pedeHka?

A. Bazonpeccun. b. Oxcurornun. B. Ansgocrepos. I'. Tupeonaun. JI. KoptukocrepoH.

1.3. B 3HI0KpUHOJOTHYECKOE OTAEIICHUE MOCTyNHIIa 00JIbHAS C Kalo0aMH Ha XKax[y, 4acToe
MOYEHCITyCKaHUE, BBIPAKEHHYIO CYXOCTh KOXHBIX MOKpOBOB. [Ipu aHamm3e Mo4M KaueCTBEHHOM
NaTOJIOTUU HE BBIABJICHO, INIOTHOCTh MouM 1,009. /Iy kakoro HapylleHHss TOPMOHAIbHOM perysis-
[IUH 3TO XapaKTEepHO?

A. Hecaxapublii tuaber. I'. TupeoToKCcHKO3.

b. Crepounnslii nuader. 1. Mukcenema.

B. UncynspHblil tuaber.

1.4. IIpn nabopaTopHOM aHa/IM3€ Y OOJBHOIO BBISBIEH TMIEPIIIMKEMUYECKUNA TUI TITUKEMU-
yeckoit kpuBoil. [Ipu kakom 3a00sieBaHIM, TOMUMO CaXapHOTo 1uadera, 3TO MOXKET OBITh?

A. TupeoTokcukose. I'. HecaxapHom nuabere.

b. bone3nu Aanncona. . T'unotupeose.

B. Uncynunome.

1.5. B xiimHU4YECKOi 1abopaTopuu MpH aHaJIM3€ MOYHM B OAHOM M3 MPOO OMpeAeTHIn HU3KUNA
yaenpHbIi Bec. Kakne n3MeHeHns JOJDKHBI COITYTCTBOBATh TOMY IOKA3aTEI0?
A. Kpearunypus. b. I'mokosypust. B. Keronypus. I'. Ilporennypus. . [lonuypust.

1.6. YV GoipHOTO NpH aHATW3€ MOYM OIPENESNNIA HU3KUAN YACIbHBIN BeC. YPOBEHb KaKOTO
TOpPMOHA B KPOBU HYXHO OIPENEIUTh y OOJIBHOTO [T yTOUHEHHS HapyIIEeHUs ?
A. Uncynuna. b. Bazonpeccuna. B. Koptuzona. I'. Anpnocrepona. JI. TupeokanbiMTOHMHA.
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1.7. Ilpu mpodocmoTpe y >KEHIIMHBI BBIABICHA CKpbiTas (opma nuabera. JlaboparopHbie
aHAJIM3bl MO3BOJIMJIM Bpauy Ha3HAYUThb JUETOTEPANHI0 CO CHMXKEHHBIM KOJMYECTBOM YIJIEBOJIOB
U YBEIMYCHHE JIMIIOTPOIHBIX BemiecTB. Kakoil ocHOBHOW Mmetabonmueckuil 3¢dpdexr mocturaercs
Takou aueton?

A. TloBbllLIEHHE UCTIOIB30BAHUS TIIFOKO3bI HA CUHTE3 )KUPa B )KUPOBOM TKAHMU.

b. CHm>xeHue OKUCIIEHUS JKUPHBIX KUCIIOT B IICUEHH.

B. IloBbIleHre NCTIOIH30BAHUS TIFOKO3BI HA CUHTE3 JKUPA B TICUCHH.

I'. VBenuuenue cunTe3a (HochoaumnuoB U yMEHbIIEHHE OTIOXKEHHUS HEUTPabHOIO >KHUpa
B IICUCHH.

J. Camxenue cunaTe3a GocdoInIuIoB.

3aoanue 2. IHCynWH U TIIOKArOH — aHTAaroHUCTHL. BCIIOMHUTE MEXaHW3M JEHCTBUS TUX
TOPMOHOB Ha YIJI€BOJHBIN U JIUIHUHBIA OOMEHBI.

2.1. [TaumenT nipu JedeHuu rojofanueMm morepsut 10 xr Beca. AKTHBaLMsS KaKoro TOPMOHA
IpUBEJa K YBEJIMYEHUIO CKOPOCTH KaTaboIM3Ma KUPOB MPHU roJ0JaHUN?

A. Wncynuna. b. Comatocratuna. B. ['mokarona. I'. Anpnocrepona. [l. OxcuronuHa.

2.2. bonpHOMY caxapHbBIM AMA0ETOM C OTPUIATENBHBIM a30TUCTHIM OalaHCOM Ha3HAYMIU
WHBEKIMHU MHCYNIMHA. Ha Kakoil mporecc moaencTByeT UHCYJIMH ISl BOCCTAHOBJIEHUSI a30TUCTOIO
paBHOBecHs?

A. VIHrubupoBaHue IiOKOHEOTreHe3a.

b. MHrubupoBaHue TiIMKOIN3A.

B. YBenuueHnne npoHUIITaEMOCTH KJIETOK IS Ca®".

I'. AktuBanuio riaukoreHhocPopuiassl.

. AxruBanuro npotenHpocaras

2.3. B xinHuKy noctynui 601bpHON 6e3 co3HaHus. B BeIgpIxaeMoM BO3ayXe ObLT 3amax aiie-
TOHA, YIPYroCcTh TKaHEW CHMkeHa (oOe3BokuBaHue). Kakoit Omoxumuueckuii aHamus OyAeT BIH-
CBIBAThCA B KIIMHUYECKYIO KapTUHY 3a001eBaHUS?

A. T'uneprammarinoOyinHeMusl.

b. Cumxenue conepxxanust NH, — CO — NH; B kpoBu.

B. Hannuue 8 moue CHz — CH (OH) — CH, — COOH.

I'. CHmxenue yaenbpHOTO BEca MOYH.

J. CHIKeHre coJiepKaHuss aMUHOKHUCIIOT B KPOBH.

2.4. BnonHe 6maromony4Hblii HOBOPOXICHHBIN, OCTaBIEHHBIA 0€3 KOPMJICHHS] Ha ATUTEINb-
HBIM niepuoa, ymep. AHanu3 B3STOro OMOICUEl TKAaHEBOIO MaTepHalla BhISIBHII OTCYTCTBUE B Ieye-
HU (ocdoeHonmupyBaTkapOOKCHKHHa3bl. Kakoit ropMOH HHIYLIUPYET CUHTE3 3TOro hepmMeHTa’?

A. I'moxaros. b. Tupokcun. B. Uncynun. I'. Koptuzon. [. AnpnoctepoH.

2.5. [ToapocTKy, JUIMTEIBHO CTPAIAIOIIEMY TUIIOTJIMKEMHUEH, BBEJIH TIFOKAroH U HE MOJTYYUIIN
OTBETHOH peakIMu Ha TOpMOH. MccienoBanne TKaHU TICUCHH, B3ATON MPU OMOIICHH, BBISBHIIO Jic-
ekt pepmenta. HazoBute 3TOT hepMeHT:

A. T'mrok030-6-(hocdataeruaporeHasa. I'. ®ocdormokomyrasa.

b. 'ekcokmnHasza. J. I'moko30-6-docdaraza.

B. ®ocdorekconzomepasa.

2.6. Y pebeHka 2-ro rojia >Ku3HH, CTPaAIOIIEr0 MBIIIEYHON CI1a00CThI0, OOHAPYKHUIIU YBEIH-
YEHHYIO MEYeHb W HU3KUH ypOBEHB TJIFOKO3BI B KPOBH HaTOmIak. [locie BBeIEHUS TIIFOKaroHa r'u-
NepriinkeMus: He BO3HUKaeT. MccnenoBanre TKaHU MEYSHHU, B3SITOM MpH OUOTICHH, BBISIBUIO Ae(eKT
depmenta. HazoBute 3T0T pepmeHT:

A. a-AmMunasa. I'. T'ekcokunasa.

b. JlakTtatnernaporenasa. . ®pykToknHa3za.

B. I'mukorendocdopunasa.
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3aoanue 3. BcnoMHUTE MEXaHU3M JICMCTBUS TOPMOHOB KOPBI HA/IMTOYCUHUKOB.

3.1. JleBymika oOpaTuiack K Bpady C »ajao0aMyd Ha PE3KYH0 MBIIICYHYIO CIa00CTh, TOJIOBO-
KpYXXCHHE, YCHWJICHUE MHUTMEHTAIMH KOXH, MOTEPI0 Beca, CYXOCTh KOXH, MOBBIIICHHBIA IHYpE3.
[Ipu oOcienoBaHUM YCTAHOBUJIM CHUKEHHOE apTepUalbHOE JaBJICHHE, KOHIICHTPAIUS TIIOKO3BI
kpoBu 3,0 MMOJIB/J, TIOBBIILICHHOE BBIZCTICHHE HATpUs ¢ Mouyoi. Ha3HaueHwe Kakoro mpemapara
MOXKET YIYUYIIUTh COCTOSTHUE O0TBHOM?

A. Uucynuna. b. I'mokarona. B. Tupokcuna. I'. Anpaocrepona.

J. IlutyutpuHa (BBITSDKKA U3 3aHEH 10U TUIodu3a).

3.2. bonpHOI oOpaTtwics ¢ kanobamMu Ha OOIIYI0 YTOMIISIEMOCTh, TOJIOBHYIO 00Jb, 0OJb
B CIIMHE W KOHEYHOCTSX, UCXyJaHHE KOHCYHOCTECH M yBEIHMUYEHHE )KUPOBBIX OTJIOKEHUI B 00JIaCTH
CIHMHBI U IIeH, TIOCTOSHHYIO JKkaxay. [Ipu ocMoTpe Bpad 3amono3pui cuuapoM Mnenko—Kyiumnra.
V3MeHeHne ypoBHS KaKOro TOPMOHA B KPOBH TMOATBEPIKIACT MPEAIIOIOKECHUE Bpaya?

A. Tupokcuna. b. Koptuzona. B. Anpnoctepona. I'. [Iporecrepona.

3aoanue 4. I1pu 3a00neBaHNU caxapHbIM JAMA0ETOM HApPYIIAETCS YCBOEHUE TIIFOKO3bI TKaHS-
MU U YCHJIMBaeTCs pacman TunuaoB. B pesynbrare nepunura LYK mapymaercst ¢ yHKIIMOHHPOBa-
nue L{TK u u36niTok Mosekyn anetun-KoA ucnonb3yercs Ha CHHTE3 KEeTOHOBBIX TEll.

B ximHMKy noctaBieHa 00ibHAs C CaxapHBIM JTUA0ETOM B MPEKOMATO3HOM COCTOSIHMH KETO-
aIMI0TUYECKOT0 TUMA. YBEJIMYEHUE COJIEP>KaHUsI KaKoro MeTaboImuTa K STOMY MpUBeo?

A. Manonara. b. Okcanoanerara. B. a-Kerornyrapara. I'. Aneroanerara. [I. Acnaprara.

Hpa6uﬂbHOCWZb pemeHuﬁ npoeepvnie, conocmasue ux ¢ omeemamul.

ITPOBEPHTE CBOM 3HAHUSA (CAMOKOHTPOJIb YCBOEHUS TEMBI)

3aoanue 1. Monool manueHT, cTpajarolliuii HHCYIMH3aBUCUMBIM TnabeToM, coOIroaan pe-
KOMeHIalnu Bpada. bonbHOI xopomo ceds dyBcTBOBai. OIHAKO NPU ONPEISIICHUH YPOBHS TIIIO-
KO3bI B KPOBH y Hero Obuia OOHapyXeHa BbIpakeHHas runepriukemus (15 mmons/i). Conepikanue
TIIHKO3WIIMPOBaHHOTrO remorioouna HbA . cocraBuio 5,0 %. Hackonbko KOMIEHCHPOBaHO 3a00-
neBaHue?

Kommenmapuii. HecMOTpst Ha BBICOKHMI YPOBEHB TIIOKO3bI cojepkanne HDA . y 6oipHOTrO
ObUIO HOPMAJIBHBIM, T. €. 3a MPOLIE/IINE HECKOIBKO HeJleNb JJeueHne Auadbera 6bu10 3(h(HEKTUBHBIM.
Hannyne runeprimkeMun, Kak yAajaoch BBISICHUTH MpU OoJiee IOpoOHOM aHaMHe3e, 00BICHSIIOCh
OOWJIBHBIM 3aCTOJIbEM HaKaHYHe.

3aoanue 2. Ilpn ananmze Moun y OOJBHOTO OOHApYXEeHa BBIpAKEHHAS TIIOKO3ypusi. Bermom-
HUTE, YEMY PaBEH MOYEUHBIA MOPOr JUIS TJIIOKO3bl. YKaXXUTE YPOBEHb INIMKEMHH, NMPH KOTOPOM
TJII0K03a OY/IET SKCKPETUPOBATHCS B MOYY:

A. 6 mmonw/n. b. 10 mmons/nt. B. 15 mmons/n. I'. 40 mmons/m.

3aoanue 3. BriOepuTe NpUIHMHY, 10 KOTOPOH TIIFOKO3YpPHS MOXET OTMEYaThCsl Y OOJHLHOTO
C HOPMOTJIMKEMHUEM:
A. Crpecc. b. T'onon. B. 3a6oneBanus mouek. I'. TupeoTOKCHKO3.

OTBeThI K pelIeHnI0 32 JaHUH

na camonposepku ucxo0no2o ypoeHs 3HAHUIL '

1—B5,T.

Jlna camocmoamenvhou 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—T;32—5.

41—T.
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JIABOPATOPHASI PABOTA (60 MUHYT)

HN3y4deHue yriieBoHOro 00MeHa MeTOI0M HATIPY3KH IJIIOK030M.

JU1g TMarHOCTUKU caxapHOro Auadera U HEKOTOPBIX MAaTOJOTMYECKMX COCTOSHUM (HemocTa-
TOYHOCTh (DYHKIIMU TMEYEHU U MOYEK, HEKOTOpbIe HHAOKPUHHBIE 3a00JeBaHUS, HOBOOOPA30BAHUS
MO3ra, IOJDKEIIYI0YHOM JKEeJI€3bl U HAAIIOYEYHUKOB, TMIIOBUTAMUHO3 B1, HEKOTOpBIE HACIIECTBEH-
Hble ahepMEHTO3bl) BAXKHO UMETh MPEJCTABICHUE O COCTOSHUU YIJIIEBOJHOTO OOMeHa y OOJIbHBIX,
OJTHUM W3 TOKAa3aTeJieid KOTOPOro SIBJISETCS YPOBEHB TUIFOKO3BI B KPOBU. B HOpME KOHIIEHTpaus
TJIIOKO3BI B KPOBU B3pPOCIIOro yesnoBeka coctasiser 3,9-6,1 Mmoab/Ji.

[lepopanbpHbIil TECT HA TOJIEPAHTHOCTH K TIFOKO3€ (HArpy3Ka IIFOKO30i) MO3BOJISET BBISIBUTH
MATOJIOTHIO B TE€X CIIyyasx, KOT/Ia UCCIIEJOBAaHUE COJIEPKaHUs TIIOKO3bl B KPOBU HAaTOHIAK HE MO3-
BOJISICT BBISIBUTH HApYIICHUS OOMEHA BEIIIECTB.

Ilokazanus 0113 nposedenuss mecma Ha MOIEPAHMHOCIDL K 2TIIOKO3€:

— HeogHo3HauHble pe3ysibTaThl OAHOKPATHBIX AHAJIU30B KPOBHU HATOILAK.

— I'mroko3ypus: maHkpeaTudeckass M BHEMaHKpeaTuuyeckas (mepBas CBsi3aHa C HEIOCTaTKOM
CEKpeLMH MM HEJOCTaTOUYHOCTHIO CAMOI0 MHCYJIMHA; BHEMAHKpeaTuyeckas riI0KO3ypUs pa3BHUBa-
€TCsl PU MOPAXKEHHUH IPYTUX OpraHoB BHyTpeHHel cekperuu, [[THC, mpu sMmormonansHoM cTpecce,
3a00JIeBaHUAX TTOYEK, TICYCHH, U30BITKE YIIICBOJOB B JHETE, IPH OEPEMEHHOCTH).

— Knuauueckue mpu3Haky caxapHOro AuadeTa WM €ro OCJIOXKHEHUH Mpu HOPMalIbHOW KOH-
[IEHTPAIINH TIIFOKO3BI KPOBH HATOINAK (CKPBITHIC PopMBI qradera).

Ilposedenue nazpysku. YTpoM HaTOIaK y OOJIHHOTO OEpyT KpOBb U3 Majblia Ui Onpesaene-
HUS COICPKAHUS TIIFOKO3BI, ITOC)Ie Yero emy nart BeimuTh 200 M1 pacTBOpa IiTrOKO36 (U3 pacyera
1 r rmroko3bl Ha 1 KT Macchl Tena) B Te4eHue 5 MuH. 3ateM yepes kaxpie 30 MUH y O0JIBHOTO CHO-
Ba OepyT KpOBb U3 maibla (B npenenax 2,5-3 4), 1 pe3ysbTaThl ONPENEICHUs CONCPKAHMS TIFOKO-
3bl B ATHX MPO0axX MCHONB3YIOT IS MOCTPOCHHS MIMKEMUYECKIX KPUBBIX, OTKJIAJbIBasl HA BEPTHU-
KaJIbHOM OCH 3HAUY€HHE KOHLIEHTPALMU TIIIOKO03bl B KaXA0M 1po0e, a Ha TOpU30HTAIbHON — BpeMs
(MHUHYTBI HJTH 9aChI).

Xo0 pabomwr. B nipobax st ananuza Ne 1-6 ompegenurte conuepkaHue riaroko3sl (cm. WH-
CTPYKIIMIO K mpakTtudeckomy 3aHsATHIO Ne 10 «Onpenenenue ritoko3sl B KPOBH (pepMEHTATUBHBIM
MeToaoM»). B 1-if mpoOupke — CHIBOPOTKA KPOBH, B3ATOW HATOIIAK, BO 2—6-if MpoOMpKax — B3si-
TOi uepe3 kaxple 30 MUHYT MOCJe HAarpy3Ku III0K030i. Ha ocHOBaHMM MOMy4eHHBIX JaHHBIX TO-
cTpoiiTe KpuByto. [IpoaHanu3upyiTe rNNIMKEMHUYECKYIO KPUBYIO, 3AIIUIIINTE BHIBOIBI.
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B Hopme TIOCJIC HAarpy3Ku KOHIOCHTpPALUA TJIFOKO3bI B KPOBH BO3PACTACT B TCUCHUC IICPBOI0
yaca Ha 50-80 %, yepe3 2 yaca ee ypoBeHb CHI)KaeTCs (4acTO HUXKE UCXOIHOr0), a uepe3 2,5-3 ya-
ca OH BO3BpaulaeTcs K UCXoqHoMy. B ciydasx HapyuieHus tonepantHoctu K riatokose (HTT) 3na-
gyurensHoe (10 10,0 MMOIIB/ JT) MOBBILLIEHUE KOHIICHTPAILIMHU TJIFOKO3BI IIOCJIE HArPy3KH COXPAHIETCS
6onee 3 u.

['mukemMuueckre KpUBbIE y IETEl UMEIOT TaKOM e XapaKTep, UTO U 'y B3POCIbIX, C TEM JIUIIb
OTJIMYHEM, UTO NOBBIICHUC KOHIICHTPAIIUU Caxapa B KPOBH Y [[GTGfI MCHbBIICC.

Ha pucynke — rimkemMuueckue KpHUBBIE NMPU OJHOKPATHOW Harpy3ke TIIOKO30H B HOpME
" TP HCKOTOPLBIX MATOJIOTMYCCKHUX COCTOSHHUAX

Knunuko-ouaznocmuueckoe 3nauenue oyeHKu 21uKeMuyeckux Kpugix. Y 001bHblX ¢ pas-
HbIMU popmamu ouabema HAPACTAHUE INIMKEMUYECKOH KPUBOW NMPOUCXOAUT MEJUIEHHEE, 10CTUras
yepe3 60—-150 MuH 3HauUTENbHOM BenuuuHbl (0onee yeM B 1,8 pasa mpeBbliias UCXOJHOE 3HAUeE-
HUE), B OOJIBIIMHCTBE CIIydaeB OTMeuaeTcs Ioko3ypus. Uem Tspkenee 3a0osieBaHME, TEM IMO3KE
JOCTHTAeTCS MaKCUMYM TJIMKEMHUU M TeM OH BbIle. [loHmKeHne KpUBOH MPOUCXOAUT OYCHb MEJ-
JICHHO, Yallle OHO pacTsAruBaercs Ha 3—4 u.

3abonesanusm wumouOHou JHcenesvl, CBI3aHHBIM C €€ TUNEepPyHKINEH, CBOICTBEHHBI TIIHU-
KEMHUYEeCKHe KpUBbIe ¢ 0oiiee OBICTPBIM, YEM B HOpME, MOABbEMOM, YTO, BO3MOXKHO, BBI3BAHO Oolee
MHTCHCUBHBIM OOMEHOM BEIIECTB U BO30YKICHHEM CHMITATUYECKOTO OT/Ea BEreTaTUBHONW HEpB-
HOU CHUCTEMBI.

st GONBHBIX C adenomotl ocmpoekos Jlaneepeanca, eunomupeo3om (Mukcedemou), oones-
Hbl0 AOOuUCcOHa XapaKTepeH HU3KMM MCXOIHBIN ypOBEeHb KPUBOM, HM3Kas €€ BEpLIMHA U BBICOKUH
nocTriuKkeMudeckuii koddduuument. [Ipuy HEKOTOPBIX THKENBIX 3a00JeBaHMIX (PHIE(DATUT U Ap.)
IJII0K032 MOXET HOSBIATHCS B MOUE B PE3yJIbTaTe PEHABHON IIIOKO3YpHUH.

Kpurtepun BO3 niis1 noctaHoBKM AHarHo3a «caxapusiid quader» u HTT

Jnarnos Bpewmst B3siTHS KPOBH BeHno3Has meJbHasi KPOBb, MMOJIB/JT
Caxapunsriii tuaber | Hartomrax >6,7
2 9 1ocsie Harpy3KHy TIFOKO30HM >10,0
HTT Hatromax <6,7
2 9 1ocJie Harpy3KH TIF0K030H1 6,7-10,0
BoiBoa:

IHoanuck npenogaBareis:
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BUOXUMMUS IIEHEHHU

3AHSATHE 25
BUOXUMMUIA ITIEYEHU. UHTEI'PALIUSA METABOJIM3MA

AKTYyaJIbHOCTb TeMbl. [leueHb UrpaeT HEHTPaIbHYIO POJIb B IIPOMEKYTOUYHOM OOMEHE Be-
miectB. OcobeHHOCTH (PepMEHTATUBHOTIO amnmnapara MeYeHu U €€ aHaTOMUUECKHUX CBS3€Hl ¢ ApyrumMu
OpraHaMi Jal0T BO3MOXHOCTh MIEYCHH YY9aCTBOBATh B PETYIISAIIUU MTPAKTUICCKH BCEX BUIOB OOMEHA
BELIECTB U MOJJAECPKUBATh MOCTOSHCTBO KOHIIEHTPAIMM B KPOBH MHOTHX >KM3HEHHO Ba)KHBIX CO-
€IMHECHUM.

[leyenp — OoublIasi «IPOMEKYTOUYHAS] CTAHLHUA» MEXKIY MOPTAIbHBIM U OOLIUM Kpyramu
KpoBooOparieHus: opranu3ma. Kak mpaBuiio, Bce BEIIECTBA, BCACHIBAIOLINECS M3 KUILIEYHUKA, MTPO-
XOJAT uepe3 nedeHb. OyHKIUU NeYeHn 00YCIIOBIMBAIOT €€ CBOCOOPa3Hblil «OMOXUMHUYECKUN allb-
TPYU3M»: MHOTHE ITPOUCXOJISALINE B HEHM MpoliecCchl 00ECIeUnBalOT CUHTE3 PAa3IMYHbIX BELIECTB AJIs
JIPYTUX OPTraHOB, a TAK)KE Ha 3aIIUTY ITUX OPraHOB OT OOPa3yOIIUXCS B HUX (MM MOCTYHAOIINX
U3BHE) TOKCUYECKUX COECTUHEHUM.

B cocraB oprana Bxomsr kietku Kymndepa, npuaumaroniue ygactue B ¢aromurose. [ledeHb
BBIJIETISIET Kelldb, HEOOXOJUMYIO JJIsl TIepeBapUBAHU KHUPaA. 3HAUUTEIBHYIO POJIb UTPAET MEYEHb
B TIPOIIECCaxX CBEPTHIBAHUU KPOBHU, T. K. CHHTE3HPYET OCIKH-KOMIIOHEHTHI CBEPTHIBAIOIICH U aH-
THUCBEPTHIBAIOIIEH CHCTEM KPOBH.

B nedenu nenoHupyroTcs Kene3o, Meib U BUTaMUH Bi1y, HE0OXoAMMBIE ISl 3pUTPOIOI3A.
[IponomxutenbHOCTh XKU3HU 3pUTpouuToB coctaBiser 110—120 aneit. Ilocne 3Toro onu paspy-
IAI0TCSL ¢ OCBOOOKICHUEM reMoriioOnHa. B medeHu, cene3eHke, KOCTHOM MO3Te reMOrJIoOnH pac-
nagaercsa ¢ oOpazoBanuem OmnupyouHa. JlanpHelas cyp0a *KeluyHbIX TUTMEHTOB (OunupyounHa)
CBSI3aHA C UX METAa0O0JM3MOM B II€UYEHHU U B KHILIeUHHKe. OnpeeneHrue B KIMHUKE coiepKaHus 00-
miero OmnupyOuHa, ero Gppakiuii ¥ MPOJYKTOB UX JErpajalli UMEeT BaKHOE 3HadeHue B nudde-
PEHIMAIBHON TUATHOCTUKE KENTYX PAa3IMYHON STHOJIOTHUH.

CrnenyeT OTMETUTDH 3HAYUTETHHYIO BapHabeIbHOCTh XUMUYECKOTO COCTaBa MEYECHU, KOTOPHIT
3aBHCHUT OT XapaKTepa MUTaHus, COCTOSHUS oOMeHa BemiecTB. OCOOEHHO CYIIECTBEHHbIE U3MEHE-
HUS B COOTHOILIEHUHU OTIENIBbHBIX KOMIIOHEHTOB HAOIIOIAI0TCS MPH TOJIOIAHUU U TATOJOTHYECKHIX
npoiieccax, HalpuMep, )KUPOBOM MHPUIBTPALIUU TT€YEHH, TIMKOTEHO3aX U JIp.

B cBs3M ¢ BBIIEN3T0KEHHBIM MTOHITHA HEOOXOAMMOCTh MPABUILHON OLIEHKH (DYHKIIMOHAT b-
HOTO COCTOSIHMSI TI€UYEHHU C HCIOJIb30BAHUEM Pa3IMYHBIX OMOXMMHUYECKHX TECTOB, MO3BOJISIONTUX
yCTaHOBUTH (akT 3a00JIeBaHUS U OTCIEKUBAThH €r0 TEUCHUE.

CriocoOHOCTh OpraHu3aMa > KHBOTHBIX K IMOJIEPKAHHUIO TOCTOSIHCTBA COCTaBa BHYTPEHHEU
Cpelbl OpraHn3Ma OCYIIECTBISETCS 3a CUEeT MHTErpallui METab0INYECKUX MMyTeH U SIBISIETCS OJHUM
13 Hambosee CyHIECTBEHHBIX NOCTHKEHHI 3BoNOIMU. V3MeHeHne WHTerpaTUBHBIX CBsI3€d Hapy-
maetr cOaJaHCHUPOBAHHYIO TMPOAYKIHIO DHEPIHH, MJIACTHUYECKOTO MaTepHaia W CIYKUT OCHOBOM
pa3BuTHs 3a00JICBaHUH.

Heab 3aHATHA: YMETh NMPUMEHATH 3HAHUS O TOMEOCTATHYECKON M MHTErpUPYIOLIEH pOiIu
MeYeHU B OOMEHE YTJIeBOJOB, JIMIHJIOB U aMUHOKUCIIOT JJIsl OOBSICHEHNSI MEXaHU3MOB HapyLIEHUN
oOMeHa BemecTB Mpu 0O0JIe3HSIX MEUYCHU U JKEMYHBIX MYTeH; YMETh UCIOIb30BaTh 3HAHUS O MyTAX
MIPEBPAIICHUS B MEYECHU KCEHOOMOTUKOB JJISI TTIOHMMaHUSI OMOXMMHUYECKUX aCTEKTOB (papMaKoJio-
UM ¥ TOKCUKOJIOTHH; TIOHATH MPUHITUIIBI U MEXaHU3MbI B3aUMOJICHCTBUS Pa3IMUHBIX METa0OoIHYe-
CKUX ITyTel JUIsl oOecrieueHus )KU3HeeITeIbHOCTH U a/lalTalluu.

TpeGoBanus K MCXOAHOMY YPOBHIO 3HAHMWIi. {15 MONTHOTO yCBOEHUS TEMBI HEOOXOAMMO
MMOBTOPHTH:

" U3 aHamMoMuu, 2UCMONI02UYU, PUSUOIO2UU:

— O0COOEHHOCTU CTPOCHHS 1 MUKPOCTPYKTYPHI TICUCHU;

— (YHKUUU TEYCHH;
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— aHaTOMO-(PM3HMOJIOTHYECKHE B3aMMOOTHOILICHUSI MEXY MEUSHBI0, JKEITYI0YHO-KUIICIHBIM
TPaKTOM U BOPOTHOI BEHOW;

" OUOOpP2AHUYECKOU XUMUU.

— OCHOBHBIC PEaKIMHM BBEJCHHS ()YHKIIMOHAIBHBIX TPYII B MOJEKYJIbl XMMHUYECKUX Be-
IIECTB C LIEJIbIO MOBBIIICHUS UX THIPOPHIBHBIX CBOICTB,;

" OUONOSUUECKOU XUMUU.

— MeTaboJIMYecKHue MyTH OOMEHa yTIIeBOIOB, JTUIMHIOB U OETIKOB.

3AIAHUA 1JII CAMOITPOBEPKH NCXOIHOI'O YPOBHS 3HAHUM

3adanue 1. llpu u3ydeHnur MUKpOIIpenapara Ne4eHu CTyAEHTaM JIaHO 3aJlaHhe 3apucoBaTh
CTPYKTYPHYIO MOP(OJIOTUYECKYIO €TUHUIY TE€YEeHH — alIUHYC.

1.1. Vkaxute (QyHKIHIO, KOTOPYIO BBIMOJIHSIOT 3JEMEHTHI 3TOM MOpP(ONOrnyeckoi eIuHu-
bl — kietku Kyndepa:

A. Cunrernueckas. b. Beigenurensnas. B. O6e3BpexuBatromias.

1.2. Kakyto poisb urpaet npocrpascTto Juce?

A. Y4acTByeT B TPaHCIIOPTE BEIIECTB MEXIY KPOBBbIO CHUHYCOHJOB M TMapEeHXHUMATO3HBIMHU
KJIETKaMH.

b. SBnsercs nemno xenuu.

B. YuacTByeT B TpaHCHOpTE BEUIECTB MEXAY apTEPUOIaMU, BEHYJIAMH U LICHTPaJIbHON BEHOM.

3aoanue 2. MetoioM «MeUEHBIX aTOMOBY» OblIa 3apMKCHpOBaHA DHTEpOTeNaTHYECKas IHp-
KYJISUA JKETYHBIX KUCIOT. [10 KakuM KpOBEHOCHBIM COCYAAaM IIPOUCXOAUT BO3BPAT KEITUHBIX KHC-
JIOT U3 KUILIEYHUKA K TEMaTOIMTaM B MPOIIECCE ITON HUPKYJIAIHH?

A. Ilo ueHTpalibHOI BEHE MEUCHH.

b. 1o BOpOTHOI1 BEHE MEUEHH.

B. Ilo HMXHEMN 010N BEHE NIEYEHMU.

I'. ITo neyeHo4HOI apTepum.

3aoanue 3. Ha 1aGopaTOpHOM MpPAKTUKYME CTYJEHTHI MOJYYHIIN 33/1aHUE CPABHUThH PacTBO-
PUMOCTD pa3IMYHBIX BeUIECTB B Bojie. CpaBHUB Pe3yJIbTaThl UCCIEIOBAHUS, CTYAEHThl YOSAUIUCH,
YTO BBEJICHHE HEKOTOPHIX (PYHKIIMOHAIBHBIX I'PYMII MOBBIIIAET TUAPO(GUIBHOCTh MOJIEKYII OpraHu-
YeCKNX COeINHECHHH.

3.1. Kakue ¢yHKIMOHAIbHBIE TPYHIBI MOTYT OOECHEeUYUTh T'MAPO(UIbHBIE CBOMCTBA 3THUX
MOJIeKYI1?

A. M3onponuneHsie. b. Aucynspuansie. B. 'napokcunbhsle. I'. KapOokcunbHelie.

3.2. Ha3zoBuTe XUMHUYECKUE PEAKIINHU, B PE3YIIbTaTe KOTOPHIX B MOJIEKYJIBI OPTaHUYECKUX CO-
€IMHEHHUH MOTYT ObITh BBEJICHBI YKa3aHHBIE BbIIE (DYHKIIMOHAIbHBIE TPYIIIIBL:
A. T'mapoxkcunuponanue. b. Kap6okcunuposanue. B. Jlezamunuposanue. I'. HutpoBanue.

3aoanue 4. HazoBute MeTabOIUT TITUKOIN3a, UCTIOIB3YEMBIH U1 CHHTE3a TIIUIepoia;
A. ®ocdonnokcuaeToH.

b. Auetnin-KoA.

B. IlupoBuHOrpagHas Kuciaora.

I'. IllaBeneBOyKCyCHAs! KUCIIOTA.

. B-I'mapokcumacisiHast KUCIIOTA.

3aoanue 5. J11s 06pa3oBaHUs TIFOKO3BI BO BPEMS TOJIOAAHUS KJICTKU NIEYCHH UCIIONB3YIOT:
A. )KupHble KUCITOTHI. I'. B-T'mapokcubyrtupar.

b. AMUHOKHCIIOTEL. . Anetnn-KoA.

B. Aneroanerar.
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3aoanue 6. Monekyinoi, HENOCPEACTBEHHO CBSA3aHHOM C MHMIMALMEH PAa3BUTHUS aTEPOCKIIe-
POTHUYECKOI OJISIIKH, SIBIISIETCS:

A. ®akTOp HEKPO3a OIYXOJIEH. I'. TpomOouMTapHbIil pakTop pocTa.

b. Tpombokcan As. J. OKucaeHHbINA X0JIECTEPOII.

B. IIpocranukiuH.

Hpa6uﬂbHOCWIb pemenuﬁ npoeeponie, conocmasue ux ¢ omeemdamul.

Bomnpocsl 1u1st 00CyKaeHus :

1. OcHoBHBIE PYHKIUU U XUMUYECKUN COCTAB MEYCHU.

2. Ponb meueHu B 0OMEHE YIJICBOJIOB, JIMITHIOB, OCIKOB.

3. Ob6e3BpexuBaromiast GyHKIUSA MEYCHN, MEXaHU3MBbI: (3alUTHbIC CHHTE3BI, alllJINPOBAHUE,
MHUKPOCOMHOE OKHUCJICHHE, KOHBIOTAIIHS).

4. Ponp meueHu B MUTMEHTHOM oOMeHe. CuHTe3 U pacnaj remMoriaoouHa (cxembr). OOMeH Ou-
nupybuHa B HopMe u narosnorud. [lopdupuu, xxentyxu (reMoauTHdeckas, o0TypalroHHasi, mapeH-
XMMaTO3HasA) ¥ UX TudepeHaapHas T1arHoCTHKA.

5. buoxumuueckre METOIbl TUATHOCTHKU HAPYIIEHUH (QYHKIHMA TeYCHHU.

6. HeoOxommumMoCTh HHTETpAMK METa00IM3Ma, €€ MPUHIUMIHATIBHBIE cOCTaBIstomue. Mexa-
HU3MBI PETYJISIIUI METa0O0Iu3Ma.

7. Oco0eHHOCTH METa0OoaU3Ma B MIEUEHH, KUPOBOM M MBILICUHON TKAHSAX B COCTOSIHUU IOCIIE
npreMa MUY U HATOIIAK.

8. MexxopranHblii METa0OIM3M B TUHAMUKE TOJIOIaHUSI.

9. OcHoBHBIE MeTa0OIMYECKHE MTyTH OOMEHA YIIeBOAOB, OCJIKOB, TUMUAOB (CXEMbI pEeaKIIHiA,
KITFOUeBbIC (DEPMEHTBI, PETYIISIIHS).

JIMTEPATYPA JUIA ITIOAT'OTOBKHA

OcHogHasn

1. Buonoeuueckas xumusi / B. K. Kyxrta [m ap.]. M. : bunom, Munck : Acap, 2008. C. 301-306,
607-612, 661-676.

2. Buonoeuueckas xumust / A. JI. Taranoud [u ap.]. Munck : B, mik., 2013. C. 321-331, 403-429.

3. KoHcnekr nexkuuii.

Jononnumensvnan

1. Mapwann, B./{»c. Knuanueckas oumoxumust / B. [x. Mapmamn. M. : BUHOM, CII6. : Hesckuit
Huanexr, 1999. 368 c.

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

3AJAHMS 1JISI CAMOCTOSITEJABHOM PABOTHI

3aoanue 1. CucremMaTU3upynTe 3HaAHUS 00 MHTETpAIMU MyTeld MeTaboiu3Ma B medyeHu. Pac-
cMoTpuTe pUcyHOK «[lyTu mpeBpalieHus yrieBo10B U JUMUAO0B B IEUCHI.

1.1. OGpaTtuTe BHUMaHHWE HA TO, YTO OOJBINAS YaCTh MOTPEOJICHHONH CBOOOIHON TIIFOKO3HI B
neyeHu Gpocopuupyercs ¢ o0pazoBaHHEM TIIOK030-6-pocdara. MeTaboau3M 3TOT0 COSTUHEHUS
MOJKET OCYIIECTBIISATHCS TI0 TATH OCHOBHBIM HAITPABIICHUSM, BHIOOP KOTOPBIX 3aBHCHT OT COOTHO-
[ICHHS] MeXKY HOTPEOHOCTSIMHU OpraHu3Ma U KOJTMYECTBOM MOCTYIHUBIIHX C MHINEH YIIIeBOIOB.

1.2. TleueHs MOAIEPKUBACT MTOCTOSIHHBIN YPOBEHD IITFOKO3BI B KPOBH IIPH TOJIOJAHHUH 32 CUET
aKTUBAIlMU TTIMKOTCHOIM3a U TTIOKOHEOTeHe3a, a MPU N30BITOYHOM €€ TIOCTYIJICHUU U3 KUIICYHUKA
TITIOKO03a JICTIOHUPYETCS B BUJIE TIIMKOTEHA U JIUTHJIOB.

1.3. 3amomHMTE, YTO OOPATUMOCTH MpPEBpAICHHs JIaKTaTa B MUPYBaT (HampaBleHUE peak-
i) 3aBUCHT OT cooTHomenns HAJTH-H/HAJT'.

1.4. 3anmoMHHTE, YTO >KUPHBIE KUCIOTHI — OCHOBHOW CyOCTpaT IHEpPreTHYecKOro merabo-
JU3Ma B TICUCHU U MPEANICCTBEHHUKNA B OMOCUHTE3€ XOJIECTEPOIIa, KETOHOBBIX TEJ, JIMITATHOW Ja-
CTH JTUTIOTIPOTEUHOB TUTa3Mbl KPOBH.

219



IIyTn npeBpaieHus yriieBo10B M JIUNIHI0B B eYeHHU

['mukoren Copb6uron > dpykrosza

I T

4—
I'aoko030-6-pochar ——— T'mokosa kpoBu
(001t KPOBOTOK)

Tuxonus
I'nroxo-
AT® Heozenes enmo3sodochamublil nyme
TpuanrirmmuepoIsl, [Tupysar +
dhochomumuapt HAZIOHH
[TenTo3odocdarsr
Kupueie ‘
KHCJIOTHI 7 Anernia-KoA JlakTar
Xoiecrepon TK i\»
p ol AT®D
Jlunonpomeunuvl CO, + H,O OKUCTUMETOHOE
nnazmul (JIIHOHII)
KeroHoBBbIC Te1a pocpopunuposanue
(B KpoBb)

1.5. DraHon okucnseTcs, IJIaBHbBIM 00pa3oMm, B nedeHu, riae npu ydactun HAJ[-3aBucumbIx
JETUIPOTeHa3, MOCIeA0BaTEeIbHO PEBPAILAACh B YKCYCHBIM aJIbJIETU] U YKCYCHYIO KHUCIIOTY, IIPU-
BOAMT K yBenuuenuto otHomenns HAJJTHH/HAJL". O6bsacHUTE, oYMy NIPH aTKOTOIEHOM TOKCH-
KOo3€ HaOJro/1aeTcsl TUIepiIakTaTeMHst U THIoriaukemus. Hamummre peakuuu, MOATBEp)KIarolIne
YKa3aHHBIE SIBJICHUS:

1.6. O0ObBsicHUTE:
a) MoYeMy y)Ke 4epe3 TP uaca Iociie yJaleHUs NeYeH! Y )KUBOTHBIX Pa3BUBAETCS TUIIOTIIU-

KEMUA 1 HACTYIIACT CMEPTh, €CIIU €KCUACHO HC BBOAUTDH T'JIFOKO3Y,
6) Mmo4YeMy BBCACHHUC I'aJIaKTO3bI, JIAKTATa WU TUPYBATA B 9TUX YCIOBUAX HC B(I)(I)CKTI/IBHO.

1.7. Ykaxure MMPOAYKTHI JIMTIUAHOTO O6MCHa, CHUHTC3UPYIOIUCCA IIPCUMYIICCTBCHHO B IICYCHU:

A. Xonecrepon. J. X"IOMUKPOHBI.

b. TAT. E. JIIIBII.

B. ®ochonunusi. XK. CBoboaHbBINH OUITUPYOUH.
I'. KeroHOBBIE TETA. 3. JIIIOHIL.

3aoanue 2. PaCCMOTpI/ITe CXCMYy, MPUBCACHHYIO HHIXKC. 3aHOMHI/ITC, 4TO aMHHOKHCIIOTHI,
BCOCAaBHIMECA B KUIICYHUKE U IMMOCTYIIHBIIUEC 3aTEM B IICUCHb, UMCIOT HECKOJIBKO OCHOBHBIX HyTGfI

MeTadoIm3Ma.
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benkn nmunm

!

AMUHOKHUCIIOTHI (BOPOTHAs BEHA)
Hpyrue Tkanu

\—> AMMHOKHUCIIOTHI IEYEHU  +——> BesKH MeueHu
l L L KeronoBsle Tena

Benku maa3Mmel I'mrokxo3a NH; —» MoueBuna

2.1. Y 0607pHOr0 € aJKOrojbHBIM LHUPPO30M IEUeHU HaOI0JaeTcs CUJIbHAs OTEYHOCTD.
C HapyllleHHEeM CHUHTE3a KaKUX BEIIECTB B IEYEHU CBSA3AHO 3TO COCTOSIHUE?
A. MoueBunsl. b. Ans0ymunoB. B. Xonecrepoina. I'. 'antornobuna. [{. ®ubpunorena.

2.2. B opranu3Me 3710pOBOTO YEJIOBEKA JKENIe30 JICIIOHUPYETCs B IEUCHHU, CETIE3EHKE, KOCTHOM
Mo3sre. B cocraBe kakoro 0eska MpoUCXOIUT €ro AeNOHUpOBaHUE?
A. ®eppuruna. b. Tpancdeppuna. B. Anodeppuruna. I'. ITnazmuna. /1. Llepynomnasmuna.

3aoanue 3. Y cBOWTE MEXaHU3MbI 00€3BPEKUBAHNUS BEILIECTB B I1EYEHU.

3.1. Nmeiite npencraBieHne 00 0CHOBaX ()yHKIMOHUPOBAHUS MUKPOCOMHOM CHCTEMBI OKHC-
JICHUS KaK ITyTH METab0IM3Ma SHIOT€HHBIX U 4Y>KEPOAHBIX COCUHEHUI:

RH, O,
SH, —» HAI[QDH'H+ — DaBonpoTeuH —> TUTOXPOMP 450 <‘
ROH, H,0.

Takum crocoOOM THIPOKCHIIMPYIOTCS CTEPOUIBI B Tpoliecce 00pa3oBaHUSI TOPMOHOB KOPBI
Ha/IMOYEYHUKOB, P/ JIEKapCTBEHHBIX IPEenapaToB U IPYTuX KCEHOOMOTUKOB.

B pesynbTaTe IMIpOKCUIMPOBAHUS YMEHBIIACTCSI TOKCUYHOCTh U TIOBBIIIAETCS PACTBOPHU-
MOCTh KCEHOOMOTHKOB, YTO CIIOCOOCTBYET BBIBEACHUIO UX U3 OpraHuzMa. MHorue jiekapcTBeHHbIE
BelIeCcTBa, Harpumep, eHodbapouTan, criocoOHbI HHAYLIUPOBATH CUHTE3 MUKPOCOMHBIX ()EPMEHTOB
U IUTOXpoma Pysp.

3.2. 3anoMHHTE, YTO KOHBIOTAIMOHHAS (ha3a HEOOXOAMMA JIJIsi 00pa30BaHUs MAIOTOKCHYHBIX
1 JIETKOBBIBOJUMBIX ITPOAYKTOB METa00JIM3Ma JIEKAPCTB U MOKET MPOTEKATh KaK CaMOCTOSTEIIbHBIN
3Tan 00e3BPEKUBAHUS.

3.3. lnsa uccnenoBanus obOe3BpexuBaronied (QyHKIUM MeYeHH MalMeHTy Ha3HadeHa mpola
KBuka. Ilocne npuema OGeH3zoara HATPUS YPOBEHb THIIIIYPOBOW KHUCIOTHI B MOYE 00CIEAyEeMOro
MOBBICHJICS,, YTO CBHUJETEILCTBYET O HOPMAJIBbHOM JI€TOKCHKAMOHHOW (yHKIMM meueHHu. Kakoe
BELIECTBO NPUHUMAET y4acTHE B 00€3BPEKUBAHUN ITOU CONU?

A. DADC. b. llepynomnasmuH. B. VI®-rmokyponosas kucnora. I'. Taypun. 1. ['munus.

3.4. Y 601pHOTO HHPEKIMOHHBIM T€IIaTUTOM IPOU30ILI0 obeciBeurBaHue kajma. C OTCYTCT-
BHEM B KHMILIEYHUKE KaKOT0 IPOJYKTa pacrnaja OuinupyorHa 3T0O CBSI3aHO?
A. Konponopoupuna. b. Crepkodununa. B. bunusepnuna. I'. BepnorinoOuna.

JJis1 ycBOGHMSI MaTepHuaJia He00X0AUMO 00pPaTUTh BHUMAHUE HA TO, YTO:

— Omaromapsi HHTErpalu MeTadoau3Ma (a He OTAeIbHBIM META00THUECKUM MYTSIM) OpTraHU3M
CHAOXXaeTCs PHEPTHUEH U TIACTUIECKUM MAaTEPUaIOM 3a CUET TTOCTOSSHHOTO OOHOBJIEHHUS €T0 y4acT-
HUKOB Ha YPOBHE KITFOUEBBIX METaOOIUTOB, KOYEPMEHTOB;

— BaXHOM COCTABJISAIONIEH B3aMMOJICHCTBHS META0OINYECKHUX IMyTEH SIBISIETCS HATMYUE CXOJI-
HBIX MEXaHU3MOB PEryJsiuu. Yepe3 3TH MeXaHU3Mbl PEAIM3yI0T CBOE JIEWCTBHE TOPMOHBI U JIPY-
rue OMOJIOTHYECKU aKTUBHBIE COCIUHECHUS,

— IIEHTPAJIbHBIM OPTaHOM B MHTETPAIlMU MEeTabOIu3Ma SBIIIETCS TeYeHb, Orarogapst KOTOpon
B KPOBH TOJICPKUBACTCS HEOOXOAMMBIN YPOBEHB BEIIECTB ISl MCMOJIB30BAHUS MX MO3TOM, MBIIII-
L[aMH U APYTUMHU TKAHSIMHU.
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3aoanue 4. Bribepure npaBUIIbHBIA OTBET: B MBIIIIAX MOCIIE IPUEMa MUIIIH:

A. I'110K03a NCIIOIB3YETCs ISl CHHTE3a IJIMKOTeHa.

b. OcHOBHOI UCTOYHUK PHEPIUU — KUPHBIE KUCIIOTHI.

B. a-Kerokucnotel, oOpa3syronyecs 3 aMUHOKHUCIOT C Pa3BETBICHHON LEMbIO, OKUCIISIOTCS
B 1ukiie Kpebca.

I'. 'nuxoren nonsepraercs pochoponusy.

J1. O6Gpa3yroTcs KETOHOBBIC TEIIA.

3adanue 5. BriGepuTe npaBUIIbHBINA OTBET. 6 TICYCHH HATOIIAK:
A. AKTUBUpYETCS INTIOKOHEOT€HES.

b. YcuneHHO OKHUCTSIOTCS KUPHBIE KUCIIOTHI.

B. AKTUBHO CUHTE3UPYETCS TJIMKOTEH.

I'. O6GpazyroTcst KETOHOBBIC TEJIa.

J1. I'mroxo3a BEICBOOOXKIAETCS B KPOBb.

3adanue 6. Kakoe u3 HIKECIEAYIOIIMX BBIPAXKEHUN OTHOCUTEIIBHO CHHTE3a U MCIOJIb30Ba-
HUS TJIMKOTE€HA MPaBWIbHOE?

A. JleiicTBue agpeHaIMHA U TJIOKAaroHa HAMpaBJIEHO HA YBEJIMYEHUE aKTUBHOCTH TJIMKOTEH-
dbocdopunassr.

b. B cocrossHMM HaTOLAaK MHTEHCUBHOCThH PACILEIJIEHUs TIMKOI€Ha COM3MEpUMa C MHTEH-
CHUBHOCTBIO €0 CUHTE3A.

B. ledochopunupoBanre rIMKOr€HCUHTA3HI MO BIUSHUEM MHCYIIMHA BEAET K YBEIUUYCHHUIO
aKTUBHOCTH ATOTO (pepMeHTa.

I'. tAM® — BTOpUYHBII MOCPEIHUK, KOTOPBIIl 00pa3yeTcs B OTBET Ha JCHCTBHUE alpeHanHa
Y TJIIOKaroHa B MEYEHH.

. ®ocdopunupoBanue rmukorendochopuaazbl o1 BIUSIHUEM TIIOKaroHa MpUBOIUT K yBe-
JUYCHUIO aKTHBHOCTH 3TOTO ()epMEHTA.

Hpa@uﬂbHOCWlb pemeHud npoeepbnie, COnOCmMasue ux ¢ omeemamul.

ITPOBEPBHTE BAIIIM 3HAHUSA (CAMOKOHTPOJIb YCBOEHHU A TEMBI)

3aoanue 1. ]Ins mpenoTBpallleHUs Pa3BUTH THIEPOMIMPYOMHEMHH Y HOBOPOXKIESHHOTO
BCJIEJICTBHE HECOBIAJICHUS Y MaTepH U peOeHKa pe3yc-pakTopa OepeMEeHHOU Nepe pogaMu PeKo-
MeHA0BaH GeHobapOuTan. Beibepute 0TBET, 00BACHSIONINHN, C KaKOW 1IEIbI0 B JAHHOM cllydae ObLI
Ha3HAYEeH JTOT Mpernapar:

A. B xauecTBe CHOTBOPHOT'O CPE/ICTBA.

b. JInst nHaKTUBAIA KOMITOHEHTOB MHUKPOCOMHOT'O OKHCJICHHSI.

B. lns cHukeHHsI paCTBOPUMOCTH OMIIMPYOHHA.

I'. Kak nHAYyKTOpa MEYeHOYHBIX (PEPMEHTOB JIETOKCUKAITUH.

J1. B xauecTBe JTUIIOTPOIHOTO CPEICTBA.

3aoanue 2. Ilpu mabopatopHOM 00CIETOBAaHUH OOIHHOTO JKEITYXOH MOJYYCHBI CICTYIOIINE
JaHHBIE: 00Iee CoJiepkKaHue B CHIBOPOTKE KPOBU OMIupyOnHa — 60 MKMOJIB/JI, IPSIMOTO OUITUPY-
O6uHa — 43 MKMOJB/J, B MOY€ OIpenensercd MNpsAMol OumiIHpyOMH U OTCYTCTBYIOT YpOOWUIIUH
u crepkoOmiInH. Kakoil BU )KeATyXH y JAaHHOTO OOJIBHOT0?

A. Tlapeaxumato3nas. b. ['emonutnueckas. B. O6typamnuonnas.

3aoanue 3. JIns oneHku (QYHKIIMOHAIBHOTO COCTOSHUS MEYEHH Y OOJBHOTO HCCIEOBaHA
AKCKpENHs KUBOTHOTO MHIWKaHAa. VHAMKaH 00pa3yeTcst B pe3ysbTare 00e3BPE)KUBAHHS B MTEUCHU
MH/IOKCWJIa — TPOJYKTa THUEHHUS aMHUHOKHUCIIOTHI TpUNTo(aHa B TOJICTOM KulieyHuke. Kakoe Be-
IIECTBO YYaCTBYET B 00€3BPEKUBAHUHU 3TOTO TOKCHUECKOTO COSAMHEHUS?

A. DADC. b. Y/IP-rmrokypoHnoBas kucnota. B. ['munun. I'. Lepynomnasmus. /1. Taypus.
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3aoanue 4. Meronom nuddepeHInanTbHOro HeHTPUGYrHpOBaHUs KIETOK MEeYeHH Oblia 1o-
JydeHa MUKpPOCOMHas (pakiusi. MUKpPOCOMHOE OKHCJIEHHE — 3TO CIoco0 00e3BpEeKUBAHUS TOK-
CHUYECKHUX BEIIECTB B I€YeHU. BpiOepuTe KOMIOHEHT 3TOMU IETIH OKUCIICHHS:

A. Iutoxpom az. b. [Tutoxpom c. B. Llutoxpom b. I'. ITuroxpom pyso. . Iluroxpom c;.

3aoanue 5. B moue 00IBHOTO OOHAPYKEHBI B OOJILIIIOM KOJIMYECTBE aMUHOJIEBYJIMHOBAS KU-
ciota, nophodbunuHored U nophupuHsl. Moua npu ATUTEIBHOM OCBEIICHUU MpUoOpena TeMHO-
KpacHbI BUHHBIN 11BeT. Kakylo aToJI0ruI0 MOKHO NPEANOI0KUTh B IaHHOM ciiy4ae?

A. IleyeHouHas xenTyxa.

b. Dputponostudeckas moppupus.

B. I'emonutHrueckas kenryxa.

I'. [Teyenounast moppupus.

. Tamaccemus.

3aoanue 6. bobHOMY C )KHPOBOW WH(MWIBTPAIIUCH MMEYCHN HAa3HAYEHA PACTUTEILHO-MOJIOY-
Has auerta. JlepunuT Kakux JTUMOTPOMHBIX BEIIECTB BOCIIOIHSIIOT PEKOMEHIOBAHHBIE MPOAYKTHI?

A. HeHachIeHHBIX KUPHBIX KUACIIOT. I'. MetnonuHa.
b. HachI1ieHHBIX )KUPHBIX KUCIIOT. M. CeporoHuHa.
B. Kpearuna. E. KanpuuronuHa.

3aoanue 7. YKaxxute BEpHbIC BBIPAKCHHUS:

A. HpI/I MaKCUMaJIbHOM MBIIICYHOM HAIIPS)KCHUHA IMTUPYBAT BOCCTAHABJIMBACTCA B JIAKTAT.

b. B HOpMe B MBIIIIIax HEKOTOPOE KOJIMYECTBO TIIFOKO3HI MOBEPraeTcs aHa pPOOHOMY TIIMKOJIHU-
3y, IO3TOMY BCET/Ia UMEETCS HEKOTOPOE KOJIMYECTBO JIAKTATa, UCTIOIb3YEMOr0 JUIsl INIFOKOHEOT€He3a.

B. Jlns rmoxoHeorene3a u3 yakrara TpeOyercst Oonbime AT®, yem obpasyercs Bo Bpems
aHa’poOHOTO IIIMKOJIN3A.

3aoanue 8. KakoBbl MOCIENCTBUS yBEIUYCHHS] KOJIUYECTBA CBOOOTHBIX KHPHBIX KHCIOT
B IIeYeHH?

A. YBeNIUYUTCSI HHTEHCUBHOCTD [3-OKUCIICHUS.

b. YBemnunTcs MHTEHCHUBHOCTD TJIMKOJIH3A.

B. CHuzuTCs aKkTUBHOCTH MUPYBATAECTUIPOTE€HA3HI.

I'. CHUBHUTCS HTHTEHCUBHOCTH CUHTE3a JKUPHBIX KUCIIOT.

J1. YBenuuutcs HHTEHCUBHOCTh 00pa30BaHMs KETOHOBBIX Tell.

3aoanue 9. YxaxuTe NpaBUIbHOE BbIPAKEHHE:

A. B-T'mapokcuGyTupart sABIsIETCS BaXKHBIM METa0OIMUYECKUM UCTOUHUKOM SHEPTUHU B COCTOS-
HUM HaTOIIAK.

b. Aueroanerar sBiseTCs Ba)KHBIM META0OIMUYECKUM HCTOYHHUKOM SHEPIMM B COCTOSIHHU
HaTOII[AK.

B. KeToHoBbIE Tena SBISIOTCS OCHOBHBIM HCTOYHMKOM SHEPIHHU JJIsl CKEJIETHBIX MBIIII] B CO-
CTOSTHUH HATOIIAK.

I'. KeToHOBBIE Tena SIBISAIOTCS OCHOBHBIM HCTOYHUKOM 3HEPTHH JUIS MEYEHU B COCTOSIHUU
HaTOII[aK.

J1. KeToHOBBIE TeNa SIBIAIOTCS BaXXHBIM CYOCTpaTOM sl TJIFOKOHEOT€HE3a B COCTOSIHUU
HaTOII[aK.

3aoanue 10. IlonGepuTe COOTBETCTBYIOIINE MAPHIL:
10.1. Yepes 12 yacoB royio1anus:

1 Ileuens. A. Mcnonb3yer TI10K03y B Ka4yecTBE UCTOUHUKA SHEPTUU.

2. MBI B. Ucnonb3yer KeTOHOBBIE TeJla B KAUECTBE UCTOUHHKA SHEPTUH.
3. Mosr. C. Ucnonb3yeT >KUpHBIE KUCIOTHI B KAYeCTBE HCTOUHUKA YHEPTUU.
4. Toukw. D. AktuBupyet pepMeHTHI IITIOKOHEOTeHe3a.
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10.2. Yepes Tpoe CYTOK roJI0JaHUS:

1 Ileuens. A. Ucnonb3yer Ii0K03y B KayecTBE UCTOUHUKA SHEPTUU.

2. MpIIIBL B. Hcnonb3yer KeTOHOBBIE TeJa B KAUECTBE HCTOUHHKA SHEPTUU.
3. Mosr. C. Ucnonb3yer )XUpHbIE KUCIOTHI B KAYECTBE UCTOUHUKA SHEPIUU.
4. ITouku. D. AxTuBHpyeT epMEHTHI TIIIOKOHEOTeHE3A.

10.3.Yepe3 nBe Hemelu roja01aHus:

1 ITeuens. A. Vcnonp3yeT It0Ko3y B KaueCTBE UCTOYHUKA SHEPTUU.

2. MpIIIipl. B. Ucnonb3yer KeTOHOBBIE TeJla B KAUECTBE UCTOUHUKA SHEPTUU.
3. Mosr. C. Ucnonb3yer >KUpHBIE KUCIOTHI B KAYECTBE UCTOYHNKA YHEPTUU.
4., Tloukw. D. AktuBupyeT pepMEeHTHI TINIFOKOHEOTCHE3a.

OTBeTHI K pelieHUuI0 3aJaHuil

Jna camonpogepku ucxo0Ho20 ypo6HA 3HAHUIL .

11—B;1.2—A.2—b.3.31—B,I;32—A,b.4—A.5—b.6— /.

Jlna camocmoamenvhoul padomet:

1.5 — nupysar + HAJJHH® <> nakrar + HAJ'. IIpu nmpueMe alKkorois OTMEYaeTcs IMIIO-
[JIFOKO3€MUS, IOTOMY YTO B 3THX YCIIOBHUSIX B KJIETKaxX MEYEHU CHUYKAETCS KOHLEHTPALUS NUPYyBa-
Ta, YTO MPUBOJUT K CHUKEHHUIO CKOPOCTH TIJIFOKOHEOT€HEe3a, SBJIIOIIETOCs BaXKHBIM MCTOUYHUKOM
[JIFOKO3bI KPOBH.

17—A,b,B,I,E,3.21—5b;22—A.33—/;34—b.4—A,b,B.

5—ABT,16—A,B, T,

JIABOPATOPHASI PABOTA (60 MmunyT)

Padora 1. UcciienoBanue KoJUIOMI0yCTOMYHBOCTH 0€JKOB CHIBOPOTKH KPOBH.

Ilpooa Benvmmana é moougpuxayuu Teitns.

Ilpunyun memooa. Peaxuyisi OCHOBaHa Ha TOM, UYTO O€JIKM CHIBOPOTKH KPOBH IIPH J100aBIe-
HUU pacTBOpa XJIOPUCTOIO KaJIbLUS ONPEIEICHHON KOHLEHTPALUU U MOCIENYIOIIEM HarpeBaHUU
BBINA/Ial0T B BUJIE XJIONBEB B 0Ca/I0K (IIPOUCXOAUT HAPYIIEHUE KOJUIOMIHON YCTOWYUBOCTH).

Xo00 padomuer. K 4,9 mn Bozbl npu0aBisitoT 0,1 M1 CBIBOPOTKH KPOBH, COIEPKUMOE IPOOUPKH
MEPEMEIINBAIOT IyTEM €€ ONPOKUJBIBaHMS (IIPU TOM HPOOHPKY MOMKHO 3aKpbIBaTh OOJBIIUM
nayieleM) u 3areM npuimsarot 0,1 M 0,5 % pacTBopa XinopucToro Kaubius (M3 nunetku Ha 1,0 M
WU KameJIbHUIIBI, eclu 00beM Kaxaon karu cooTBerctByeT 0,05 mur). ComepxumMoe mpoOUpKH
BCTPSAXHUBAIOT U HarpeBaroT HaJl MJIaMEHEM CIUPTOBKHU /IO OJHOKPATHOTO BCKUIIAHHS CMECU. 3aTeM
MPOOUPKY OXJIAXKIAIOT U CMOTPSAT Yepe3 Hee Ha cBeT. Eciu XJonbs B IpoOUpKe He 0OHAPYKUBAIOT-
cs1, To B Hee nobasisttoT eme 0,1 mur CaCly; u pacTBOp BHOBb HarpeBaroT 70 Kunenus. [Ipouenypy
MOBTOPSIIOT /IO BBIMAJICHUSI XJIOMBEBUIHOTO Ocaika. 3anuckiBatoT obmuii ooseM CaCl; (B min), 10-
OaBIIEHHBIN B IPOOUPKY.

Ipumeuanue. CpIBOPOTKA JUIsl MCCIEAOBAaHUS JTOJIKHA ObITh CBEXeW (XpaHsuieiics He Ooiee
24 4acoB OT MOMEHTa B35THsI), 0€3 CIIeJJ0B FeMOJIN3a.

Knunuxo-ouaznocmuueckoe 3nauenue. Peakuus Koaryiasiiuu ¢ XJIOPUCTBIM KajibIeM (10
BenbTMaHy) MOXET M3MEHATHCS B JIBYX HAIpaBJICHUSAX: B CTOPOHY YKOPOUEHHS KOATryJISIIMOHHON
JICHTHI WIN €€ Y/UTMHEHUS (CM. CXeMy).

CaCl (Mm)1,0 09 08 07 06 05 04 03% 03 02 01
CyxeHue (CIBUT BJIEBO) Hopma Pacmmpenue (caBur BipaBo)
YkopoueHne Y nnuHenue
OKccyaarsl, HEKpO3bl, OITyXOJIU ®ubpo3bl, NOBPEKICHNUS IEUEHH, TEMOJIN3
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['maBHBIC IPUYUHBI, KOTOPBIC BEAYT K YUTMHEHUIO MOJOCKH (KOATyJISIus, HACTyHaromas npu
nobasnennn menee 0,4 mi CaCly), — 310 GuOpO3HbIE M MPOH(EpaTHBHBIE MPOLIECCH, TOBPEKIC-
HUS MAPCHXUMBI IEUYEHU M TeMOJIMTUYECKUE COCTOsTHUSA. CIABUT BIPABO OTMEYAETCS MPU OOJE3HU
BoTkuHa, muppo3ax, ocTpoi KenTor aTpoduu MeYeHu, MaISIpUH, TIOCIIe NIEPETUBaHUs KPOBH, ayTO-
reMOTEPANUU U TP MHOTHX BOCIATUTENBHBIX 3a0oneBaHusX. CUUTAIOT, YTO Y/UIMHEHHUE KOAryJs-
IIUOHHOMW TIOJIOCKI OOYCIIOBIICHO TMOBBIIICHUEM COJICPIKAHUS Y-TJI00YIHMHOB, CHUKAIOIIUX CTAOWITh-
HOCTH CHIBOPOTKH.

YKopoueHHe KoaryasiHOHHOW TOJI0CH! (KOaryJisiius, HacTynaronas npu 100aBieHnn 0osee
0,6 mn CaCly) oOHapyXuBaeTCs MPU OCTPHIX BOCHAIUTENBHBIX H 3KCCYAATHBHBIX IPOIECCAX.
B aTuX ciydasx yBeITMUMBAETCS KOJMYECTBO O- U B-TNIOOYIMHOB U 32 CUET ITOTO IMOBBIIIACTCS CTa-
OUIIBHOCTH CBIBOPOTKH (3KCcynaTHBHas (aza peBMaTH3Ma, aKTHUBHBIN IMpOIEcC TyOepKyie3a Jier-
KHUX, He(pO3bl, MaKporioOyarnHeMus: BanpneHmTpema, og-, B-IIa3MOIUTOMBI, 3JI0KaYECTBEHHBIC
OITYXOJIH, SKCCYAATUBHBIN IEPUTOHUT, HEKPO3bI, OOJBIIINE TOTEPHU KHUAKOCTH, OCTPhIC WH(EKIIHOH-
Hble 3ab0oneBaHus). KpaitHee ykopoueHHE KOAryIsSIMOHHON JIEHTHI (OTpUlIIaTeIbHAs Tpooda)
HaOJII0AaeTCs IPH OCTPOM PEBMaTH3ME.

Pe3syabrar:

BriBOa:

PaGora 2. Onpenesnenune coaepxaHus 001mero OMJMpyonHa B CbIBOPOTKE KPOBH.

Ilpunyun memooa. JInazopeaktuB 00pa3yeT ¢ paCTBOPUMBIM OMIIMPYOMHOM a300MINUpPYOHH,
OKpaIlIeHHBIH B PO30BBIN I1BET. IHTEHCUBHOCTh OKPACKH PacTBOpa a300MIMpyOMHA MPOMOPIHO-
HaJlbHAa KOHIIEHTpaluu OMIMpyOrHa U MOXET OBITh OIpeseeHa KonopuMmerpuuecku. Konbrorupo-
BaHHBIN (TpsAMOi) OMIMPYOUH JaeT MPSAMYI0 PEaKIUIo ¢ TUa30peakTUBOM. HeKOHBIOTHUPOBaHHBII
(HenpsMoil) OMIIMPYOHH MOXKHO MEPEBECTH B PACTBOPUMOE COCTOSTHUE J100AaBIIEHUEM K CHIBOPOTKE
KPOBH 3TUJIOBOTO CIIUPTA.

Xo0 pabomot. B nenTpudyxHyto TpoOUpKy OTMEPUBAIOT | MJT CHIBOPOTKH KPOBH, 2 MJI ATH-
JIOBOTO CHMpPTa, TIIATEIbHO MEPEMEIINBAIOT CONEPKUMOE CTEKISIHHOM MajJoykol M LEeHTpUQyru-
pytot 15 mMun npu ckopoctu 3000 06/MHH. 3aTeM CIMBAIOT HAJAOCAZAOYHYIO KHUJIKOCTh B APYTYIO
npobupky u no0aBisitoT K Heit 0,25 mu auazopeaktuBa. [Ipu 3TOM mosBiseTcst KpacHO-PO30BOE
OKpalllMBaHUE, MHTEHCUBHOCTb KOTOPOIO OMNpeAenstoT uepe3 10 MUHYT, U3Mepsisi ONTUYECKYIO
IUIOTHOCTh MPOOBI MPOTHB BOJBI B KIOBETE€ MIMPUHOM 5 MM IpHU 3€JI€HOM CBETOQMIbTpE (ATUHA
BostHBI 500-560 HM). [lapamienpbHO KOJOPHUMETPUPYIOT CTAaHAAPTHBIA PAcTBOp a300MIUPYOHHA,
COOTBETCTBYIOIIN# KOHIIeHTpanuuu oumnpyouna 0,4 Mr% (Ce,).

Pacuer npousBondr no popmyie:

Con (MT%) = Eon * Cor | Eer.

Kodduuuent nepecuera B eqununsl CU (Mmxmons/n) — 17,1,

B HOpMme KoHIeHTpauusi obmero OmnupyOMHa B miia3Me (CBIBOPOTKE) KPOBHM COCTaBIISIET
0,5-1,2 Mmr% (8,55-20,52 Mmomw/m). 75 % ero KoJmdecTBa MPUXOAUTCS Ha JIOJO0 HENMPSIMOTO OU-
TMpyOHHA.

Pe3yabrar:

Knunuko-ouaznocmuueckoe 3nauenue. OJUH U3 BAXXHBIX MPU3HAKOB HAPYIIEHUS MUTMEHT-
HOro OOMEHa — TOSBJICHUE XKEINTYXH, KOTOpPOE€ OTMeuaeTcs OOBIYHO MpPH YpOBHE OMIMpyOHHA
B KpoBH 27-34 MKkMOJb/1 u Oosiee. KpoBb HOBOPOXKIEHHBIX, 0OCOOEHHO HEAOHOIIEHHBIX JIeTel, OT-
nryaeTcs 0osiee BEICOKUM cofiep kaHueM OmnnpyOuHa (pusuonornyeckas xenryxa). Habmonaemoe
co 2-3-ro g0 7-10-ro nHs XKW3HU YBEJIWYEHUE KOHIICHTpAllUU OMIMPYyOHMHA, B OCHOBHOM 3a CUET
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HENPSIMOTO, CBS3aHO C (PYHKIIMOHAJIIBHOW HEIOCTAaTOYHOCTHIO MEYEHHU, B YACTHOCTH, MAJION aKTHB-
HOCThIO (pepmenTa Y D-rmokypoHuntpancdepasbl, HEOOXOIUMOTO UIsi 0Opa30BaHHs TPSIMOTO
omnupyonHa.

T'emonumuuyeckasn oicenmyxa (HAANICUCHOUHAS) — YCUNEHUE 2eMONU3A IPUMPOYUMOS, UYTO
NPUBOANUT K YCHJIECHHOMY OOpa30BaHHIO HEKOHBIOTUPOBAHHOTO OMWJIMPYOMHA, TaK Kak IEYCHb HE
YCIIEBAET €TO CBS3HIBATH.

Iapenxumamosnas scenmyxa (IEUCHOUHAs) — Hapyuienue QYHKYUU NeyeHOUHbIX KIemoK.
Moxet ObITh BbI3BaHa TAK)KE HACIECACTBEHHO OOYCIIOBICHHBIMH Je(eKTaMu B TpoIeccax TpaHC-
nopTa ommupyOrHa 1 00pa30BaHUs TUTIIOKYPOHHIA OMIHPYOUHA.

Mexanuueckas sicenmyxa (00TypallMOHHAS, TIOANICYCHOYHAS) — 3A0ePAHCKA OMIMOKA JHCENUU.
Bo3nukaeT npu nepenoJHeHNH KEeTYHbIX IMyTel BCIEICTBHE 3aKyIIOPKH, pa3pbiBa UX M TMOCIEAYIO-
IIETO NIePEeX01a eI B KPOBb.

TspxecTb )KeATyXH OOBIYHO COOTBETCTBYET YPOBHIO Omnnpyounemun. [IpuHATO cuuTaTth, 4To
KeNTyXa TPOTEeKaeT B JIeTKOW Qopme, eciau cojepkaHue OunMpyOrMHa B IIa3Me (CBIBOPOTKE)
HE TMPEBBIIIACT 85 MKMOJIIB/I; yPOBEHb ero 86—169 MKMOJIB/II CBHIETEIBCTBYET O CPEIHETSIKENOM,
a cBbIie 170 MKMOJIB/JI — O TSDKEIOH OopMe KENTYXH.

BriBOa:

IMognmuch, mpenogaBarteJis:
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3AHATHUE 26
KOJIVIOKBUYM 110 TEMAM «I'OPMOHbBbI, BUOXUMMUSA ITIEYEHN»,
«MHTEI'PAIIUSA METABOJIN3MA»

BOHpOCLI JJIS1 MOATOTOBKH K KO/LNIOKBUYMY .

1. CgoiicTBa TropmMoHOB. OcoOCHHOCTH OmoorndYeckoro naeicTBus. [Ipu oTBeTe Ha BOIPOC
He00X0IMMO MPUBOJUTH MIPUMEPHI TOPMOHOB, PEATTU3YIOIINX CBOE JIEUCTBUE Yepe3 pasinyuHbIe pe-
LENTOPBHI.

2. PeuenTopsl kK ropMOHaM, KilacCU(pUKALIKS, CTPOCHHE PELICITOPOB.

3. G-6enku, X BUIBI U POJb B MEXaHU3ME JICHCTBUS TOPMOHOB, CBA3BIBAIOIINXCS C MEM-
OpanubiMu perienitopamu. [laTonoruueckoe ¢pyHkunonupoBanue G-0€nKoB.

4. Tlepeuncauth 3¢pPeKTopHBIE CUCTEMBI U BTOPUYHBIE TOCPEIHUKH MPOBEACHUS TOPMOHA-
JBHOTO CHUTHAJIA B KJIETKY. MexaHu3mbl 00pa3oBaHus BTOPHUHBIX TOCPETHUKOB.

5. Ponp kanpuus B MeXaHU3Me Nepeiayd TOPMOHAJIBHOTO CUTHAaA.

6. PactBopumMas u mMeMOpaHOCBsI3aHHAs T'YaHWJIATLMKIIA3bl, MEXaHU3M aKTUBAIUU, pean3a-
s d¢dekra.

7. MexaHu3Mbl yCUTICHUS] TOPMOHAIBHOTO CUTHAJIA B KJIETKE.

8. I'opMOHBI — O€JNKU: MPOCTHIE U CIIOKHBIE. MecTO 00pa3oBaHMs, IPUMEP MOJICKYJISIPHOTO
ENCTBUSL.

9. I'opMOHBI — TPOM3BOJIHBIE AMUHOKHUCIOT. MecTo 00pa3oBaHMs, MEXaHU3MBI IIE€peIadn
TOPMOHAJILHOTO CUTHAJIA B KJIETKE.

10. OOure npUHIUITBI CHHTE3a TOPMOHOB O€JIKOBO-TIENTHIHOW IPUPOIBI.

11. O6mue NpUHIIMIIBI CHHTE3a TOPMOHOB CTEPOHIHOM MPUPOIBL.

12. Ba3ompecCuH, XUMHUYECKass MPUPOJA, MEXaHU3MBI TEpeadyd TOPMOHAJIBHOTO CHTHAJa
B KJIeTKe, 3 dekThl. HecaxapHplii quader.

13. T'opMOH pocTa, pernenTop COMaTOTPONMHA, MEXaHU3M Tepeiadrl TOPMOHAIBHOTO CHTHAA
B KJIETKE, OpTaHbl-MUILIEHH, BIMsIHNE Ha MeTa0oIu3M. M30bITOK U HEJOCTATOUHOCH TOPMOHA.

14. VoaconepsKaime ropMOHBI IUTOBHHOM Kesle3bl. XUMHUUECKas HPUPOJA, OCOOEHHOCTH
CHHTE3a, MEXaHU3M Iepe/layd TOPMOHAIBHOIO CUTHAJA B KJIETKE, BIUSHUE Ha MeTabonu3M. ['umo-
U TUNIEPTUPEO3.

15. I'mrokaroH. Xumuueckasi MpupoJia, MECTO CHHTE3a, MEXaHU3M Iepe/laud TOPMOHAIILHOTO
CUTHaJa B KJIETKE, BIUSHUE Ha METa00IN3M.

16. 'opMOHBI MO3TrOBOIO BEIIECTBA HA/AMOUYEYHUKOB. XUMHUUECKasi MMPUPOJIA, CXEMa CHUHTE3A,
MEXaHM3M Iepe/layd TOPMOHAIILHOTO CUTHAJla B KJIETKE, BIMsSHME Ha MeTabonusM. deoxpomonu-
TOMa.

17. T'opMOHBI KOpPHI HA/IMOYEUHUKOB: TJIFOKO- U MUHEPATOKOPTUKOHIBI. XUMHUYECKasi IPHPO-
71a, 0COOEHHOCTH CTPOEHHS PELENTOPOB, MEXaHU3M Iepe/layd FTOPMOHAJIBHOTO CUTHAaja B KIIETKE,
BiusHUE Ha MeTabom3M. Cuaapomel Kymmara, Konna,60me38p Anincona(«OpoH30Bast 00JIC3HBY).

18. WncynuH. Xumuueckas nmpupoja, 0cOOEHHOCTH CHHTE3a, CTPOSHHE MHCYJIMHOBOIO pelie-
NITOpa, MEXaHU3MbI IIEpeJaud TOPMOHAJILHOTO cUrHana. BiausHue Ha MeTaboau3M YriaeBoI0B, JIH-
MMHI0B, OEIIKOB.

19. IlonoBbIe TOPMOHBI, XUMUYECKasl MPUPO/Ia, OCOOCHHOCTH CTPOSHHS PEIeNTOpPOB, MeXa-
HU3M Mepe/layl CUTHANA, BIUSHUE Ha METa00IHU3M.

20. Caxapubiii muabet. Buabl, npuunabel. Hapyiienust oOMeHa yrieBoAoB, JUITHIOB, OEIKOB.
bruoxumuueckasi 1uarnocTuka caxapHoro nuateta. [loctpoenne caxapHbIX KPUBBIX.

21. CaxapHblii quabeT: MEXaHW3M KETOHEMHH W HapyIIeHHE PEaKIWi TIU303MINPOBAHMS.
MeTaboa13M TIII0KO3bl B HHCYJIMHHE3aBUCHMBIX TKaHSIX. BoccTaHOBUTENBHBIA MyTh OOMEHA TITI0-
KO3bl, €T0 POJIb B HOPME U MIPU CaxapHOM JuadeTe.

22. TleueHsb Kax IiIaBHbIM opraH romeocTtasa. @yHKINHU MEYESHH.
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23. Ponp nevyenu B oOMeHe yriaeBojoB. HeoOXoauMo 3HaTh cXeMbl OCHOBHBIX IyTeil oOMeHa
YIJIEBOOB, KIFOYEBBIE (PEPMEHTHI ATUX MPOIIECCOB M MX PETYJISTOPHI, a TAKKE yMETh OOBSICHUTH
3Ha4YeHUE MEeHT030()0oCHaTHOrO U IIIIOKYPOHOBOTO IyTel MeTaboau3Ma TI0K03bl. MexaHu3M pas-
BUTHS TUTICPIIAKTATEMHUH Y TUTIOTIIMKEMHUH TTPH AIKOTOJIBHOM WHTOKCHKAIIWY.

24. Ponb neuenu B oomeHe OenkoB. HeoOxoauMo 3HATH peakiuu MpeBpaIieHuss aMUHOKHC-
JIOT TI0 aMHUHOTPYIIE, MyTH 00Opa30BaHHs 3aMEHHMBIX aMHHOKHCIIOT, CIIOCOOBI 00€3BPEKUBAHUS
MPOAYKTOB THUEHUS OEIKOB U aMMHUAKa. Y METh IIPUBECTH MIPUMEPHI CXEM BKIIFOUCHHS YIIIEPOTHOTO
CKeJieTa aMUHOKHCIIOT B uki KpeOca.

25. Ponp medenu B oOMeHe nunuaoB. HeoOXoamMMo 3HaTh CXEMbl OCHOBHBIX IyTei oOMeHa
TUMUI0B. MeXaHU3MBbl Pa3BUTHS KUPOBOH MH(DHUIBTPAIMH MEYCHU (B TOM YHUCIE TPU AITKOTOJIN3-
Mme). JIunorporHbie GakTophI.

26. YMeTh OOBSICHUTH LEHTPaIbHYIO pojb anetui-KoA B oOMene ymmumoB. HeoOxomumo
3HATh CXeMY 00pa30BaHMs KETOHOBBIX TEJl U PEaKIUH, ¢ KOTOPHIX HAUWHAIOTCS CUHTE3 )KUPHBIX KH-
CIIOT U CHHTE3 XO0JIECTEepOJIa.

27. Anaturokcuueckas ¢yHkius nedeHn. O0e3BpeKMBaHUE B MEYCHNW TOKCHYHBIX BEIIECTB,
HOPMAJILHBIX METa0OJIUTOB, JICKAPCTBEHHBIX IPEIapaToB. YMETh HPUBECTH MPUMEPhl PEaKIIUN
OKHCJICHHS, KOHBIOTAIINH, cuHTe3a. HeoOX01MMo 3HaTh cXeMy Mpolecca OKUCICHUS BEIIECTB B CH-
CTeMe IIUTOXPOMa P4s0 M peakiiuu OKUCIICHUS 3TaHOJIA U alleTaIbJICTHAA B KJICTKaX IMCYCHH.

28. Ponp medeHn B MUTMEHTHOM OOMeHe. BHocHHTEe3 reMOonpoTenHOB, perysus. Bernomuan-
Te OCJIKM, COACpIKaIHe B KAUeCTBE MPOCTETUYECKOHN I'PYIIBI TeM, U UX (YHKIHUU B OpraHU3ME.
[Mopdupumn.

29. Pacmazg remorno6una B kitetkax POC. MeTaboiIu3M KeTUHBIX TUTMEHTOB.

30. XKentyxu. [IpyunHbBl BO3HUKHOBEHUS, MEXAaHU3MBI PA3BUTHUS MATOJIOTHYECKHX H3MEHE-
Huii. JlabopaTopHas TuarHoCTHKa.

31. buoxumHuuecKue METO/bl AUArHOCTHKH 3a00seBaHmi neueHn. Kakue QepMeHTHI SBISIOT-
cs cnenuuuHbIME Ui renaronuToB? Kakue W3 HUX MO3BOJIAIOT CYAMTH O IIIYOWHE MOpPaKCHUs
oprana?

32. Metabonuueckue MpoLecchl UCTIONb30BaHUS YITIEBOJIOB, )KUPOB U OEITKOB B KaUeCTBE UC-
TOYHUKOB SHEPrUH (TJIMKOTEHOJH3, ITUXOTOMHYECKOE paCIIETUICHHE TIIFOKO3Bl M TIOCIEIYIONIee
okucnenue I1BK, mobunu3zanus xupa u3 Jeno 1 -OKUCICHNE )KUPHBIX KUCIIOT).

33. Merabonudeckue Mmporecchl ASMOHUPOBAHUS YTIIEBOIOB M JIMMTAI0B Tuiy. HeoO6xoammo
3HaTh CXEMY CHHTE€3a IJTUKOTeHa, CXEMbl PECHHTE3a U CHHTE3a TPHALMIIIINLEPOIIOB, pocdoaumnu-
70B. 3HATh OTJIMYME CHHTE3a TPUAIMIIIMIICPOJIOB B TIEUEHHU U KUPOBOU TKAHH.

34. Heo0xoauMOCTh MHTErpalMu MeTabosin3Ma, ee MpUHIMIIHANbHBIE cocTaBistomue. Me-
XaHU3MBI PETYISIIIN MeTaboIn3Ma.

35. Perynsuus v HapaBJICHHOCTh METa0OJMYECKUX MPOLIECCOB B MEYEHH, JKUPOBOH U MBI-
[IEYHOH TKaHSX IOCIIe TIpUeMa MUIINA U HATOIIaK.

36. MesxopranHblii MeTa0OJIU3M B pa3InyHbIe MEPHOABI TOJI0IaHus. MeXaHU3M THIepHpoy-
KIIMW KETOHOBBIX TEJl.
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BUOXUMMUS KPOBHU

3AHSATHE 27
BUOXUMMUA KPOBU. ®PU3NKO-XUMHUYECKHUE CBOMCTBA KPOBM.
I'EMOI'JIOBUHO3bI

AKTYaJIlbHOCTh TeMbl. XUMUYECKUHA COCTaB KPOBU B OIPEEICHHON CTEIICHH OTPa)kaeT Co-
CTOsSTHMEe OOMEHa BellecTB B opranu3me. Pasnmuuneie 3a007€BaHMs CONPOBOXKAAIOTCS M3MEHEHHEM
COJIEp’KaHUs B KPOBU TEX WJIM UHBIX BEIIECTB. buoxumuyeckuii aHajin3 KpOBU IIPOBOJUTCS C LEIIBIO
JIMAarHOCTHKH U AU HepeHInaIbHON TUarHOCTUKY 3a00JI€BaHNH, YCTAHOBJICHUS MTPOrHO3a OOJIE3HU
U OLEHKHU 3()()EKTUBHOCTU MPOBOAUMOrO JieueHus. Ha 3aHsATHM CTyIeHTbl pacCMaTpUBalOT OCHOB-
HBIE TTOKa3aTeNId OMOXMMHUYECKOTO aHaIM3a KPOBHU, 3aKPEIUISIs 3HAHUS O MPOMCXOKACHUU XHUMUYe-
CKUX KOMIIOHEHTOB KPOBU. AHOMaJIbHbIE T€MOITIOOMHBI — OJHA U3 IPUYUH TUIIOKCHH.

Lesab 3aHATHSA: U3YUIUTH QUBNKO-XUMHUECKUE CBOWCTBA KPOBH, 3aKPEMUTh 3HAHHS O MPOUC-
XO0XJIEHUM KOMIIOHEHTOB IJ1a3Mbl KPOBU U UX (PU3HOJIOTHYECKUX KOHLIEHTpALUsIX, Oy(pepHBIX CH-
cTeMax KpOBH, CTPOCHUU U (PYHKIIMOHUPOBAHUH TeMOTIIOONHA, TPAHCIIOPTE T'a30B KPOBBIO M MeXa-
HU3MaX Pa3BUTHUS THIIOKCHH, JUATHOCTUYECKOM 3HAYCHHWH HamOoJee BAXKHBIX OMOXUMHHYECKUX
KOMIIOHEHTOB KPOBHU.

TpeGoBanuss K MCXOAHOMY YPOBHIO 3HaHMH. /i1 OAHOTO YCBOEHHUS TEMBI HEOOXOIMMO
MOBTOPUTH:

* U3 o0well Xumuu.

— OCMOTHYECKOE M OHKOTHYecKoe jaasieHue, pH kpoBu, OydepHble cucTeMbl, TUTPOMETPH-
YeCKHe METO/IbI aHAIIN34;

" OUOOP2AHUYECKOU XUMUU.

— CTpOEHHUE U CBOMCTBA reMOTrI00MHa;

" HOPMANbHOU U3UOI02UU:

— reMoryioouH ((pyHKIUH, TPOU3BOIHbIE U aHOMAaJIbHBIE (DOPMBI), OOLIUIT aHATTU3 KPOBH,

— alMJI03 U ajKaos;

" OUONO2UYECKOU XUMUU.

— CTPYKTypHas opraHusanus 0eikoB, Kiaccudukanus 6ei1Kos;

— 0COOEHHOCTH MeTa00JIM3Ma IPUTPOLIUTOB;

- nyTH ucnoib3oBanus O; B KeTKax; myTH oopazoBanus CO; B KileTKax

3ATAHUS JJISI CAMOITPOBEPKH MCXO/JHOI'O YPOBHS 3HAHUM

3aoanue 1. HenoctatouHOCTb KakUX ()epMEHTOB SPUTPOLIMTOB COMPOBOXKIAETCS UX TEMOIN30M?
A. T'rok030-6-docdarmeruaporeHasbl. I'. M3omuTpatneruaporeHassl.

b. [InpyBaTkuHa3bl. M. Aprunassi.

B. ITupyBataernaporeHassl.

3aoanue 2. B XpoBU HOBOPOXJIEHHOTO C YETKO BBIPAKEHHON CHHIOIIHOCTHIO HOCOI'YOHOTO
TPEyroJibHUKa OOHApYKEH IMOBBIIICHHBI YPOBEHh aHOMAJIBHOTO TE€MOTJIIOOWHA C BaJCHTHOCTBHIO
xenesa 3", Kak Ha3bIBaeTCs 3TOT aHOMAJIBHBIN FeMOTIO0HH?

A. Metremorno6uH. I'. Kap6remorio6uH.

b. Kap6okcuremorioouH. B /1. T'emormno6uH S.

B. Okcuremorno6us.

3aoanue 3. B cxeme MeTabonn3Ma S3pUTPOIIMTOB (CM. HUXKE) YKAXKHTE:

A. ®epmenTsl, obOo3HaueHHbIe mudpamu 1, 2 u T. A. (sapuanmer omeemos. 6-pocdo-
(bpyKTOKMHA3a, TeKCOKMHA3a, MUPYBATKUHA3A, ajbjaojiaza A, TIyTaTHOHIEPOKCHIa3a, TITyTaTHOH-
penyktasza, Tpuosodocdaruzomepasa, TIIOK030-6-pocharnernaporenasa, nudocdoraumneparmyra-
3a, 6-ocdormokonaTaeruaporetasa, pochorekconszomepasa, GochorimuepaTkutasa, rIuepalb-
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nerundocdaraeruiporeHasa, Karauasza, CylMmepoKCHUAINCMYTa3a, JaKTaTACTHAPOTreHa3a, METTeMo-
TJIOOMHPETYKTa3a).

B. KodepmenTsl, 0603Hauennble 6ykBamu A, b (sapuanmer omsemos: HAJI', HAI®™).

B. Peakniuu, obecnieunBaronue 3putporuThl ATO.

I'. Tlpouece, obecneunparommii spurporutsl HAJ®HH'. JI. depMenTs aHTHOKCHAAHTHON
3aIUTHI.

E. Annocrepuyeckuii perynasTop, CHIKAIOIINI CPOJICTBO TeMOTIIO0NHA K KUCTIOPOLY.

AT®D
\_,6 >
['mroxo3a > > FJ’II—OKOSO-G-(bOC(l)aT
A//v I'ssT 2H20
9

®pykT030-6-ocdar

if ATO CO A

Pu60o30-5-pochar
®dpykTo30-1 6-)1H(1)0c¢)aT

I'manepansaerun-3- (bOC(I)aT _’ OIIA .
CYHepOKCI/IIlHI)I_I/I aHU-

meTHB (Fe3+)<—\/> oH-pagukan Oy _,\ >
C’ BH;

A
—’ Hs (Fe?") Monekyna O j\
v 2H"

1,3-Iucochormunepar

&" I

3-dochornunepar b
4(b| P AT

H
16
) s /)
«— > Jlakrar
®dochoeHonmUpyBaT [IBK <

MeTabosm3M SPUTPOITUTOB.
AK — ackopbunoBas kucnora, TAK — neruapoackopOuHOBast KMCIIOTA,
A, b — xodepmentsr; AH,, BH; — BoccTaHOBIEHHBIE KOPEPMEHTHI.

13

> 2,3-Tludochorauuepar

Hpaeuﬂbnocmb pemeHuit npoeepbnie, conocmasue ux ¢ omeemamul.

Bonpocs! pu1s1 06cyxneHus:

1. Xumudeckuii coctaB m1a3mMbl KpoBU ((pU3MO0IOTHYECKUE KOHIICHTpAlUU Harboiee BaXKHBIX
KOMIIOHEHTOB IIJIa3Mbl KPOBH U UX MPOUCXOKACHUE). bBuoxuMuyeckuii aHaan3 KpoBH U €ro 3Haye-
HUE B XapaKTEPUCTUKE COCTOSIHUS 310pOBbsI YEJIOBEKA.
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2. Baxueiimue OydepHble cucTeMbl KpoBU: OMkapOOHaTHas, reMOrioonHoBas, ¢ocdarHas,
OenkoBast (KOMIIOHEHTHI M WX COOTHOIICHHWE, MEXaHU3M [eHCTBHsA, eMKOcTh). [IpencraBienue
0 HapYUIEHMSIX KUCIOTHO-OCHOBHOI'O COCTOSIHUSA (alln103, aJIKaio3).

3. benkwu sputpormroB. CTpoeHHE TeMOrIOONHa, TeMa, TI00WHA; Pa3HOBUIHOCTH (HOpPMaiib-
HBIC M aHOMAJIbHBIC) U TIPOU3BOIHBIE reMorio0nHa. ['eMorinoOuHO3BI.

4. JlprxatenbHasi GYHKIUS KPOBU. DPUTPOLMUTHI KaK TJIABHBIA YYaCTHHK TPAHCIIOPTAa ra3oB
KpPOBBIO (POJb reMorIoOnHa 1 Kapbanruapasbl). OOpaTuMoe CBS3bIBAHUE KUCIOPOAA M YIIICKHCIIO-
ro ra3a Kak crnoco0 TpaHCTOPTUPOBKH (MexaHu3Mbl cBsi3biBaHuss CO, u Oz ¢ reMoriioOuHOM, KO-
OIIEPaTUBHOE B3aMMOJICHCTBHE CyOBEIUHHI] TeMOTTIO0MHA, PETYJISIHS HACBHIIICHHS T'eMOTI00MHA
KHCJIOPOJAOM M JUCCOLMAanMu okcuremorioouna (pH, 2,3-audocdornuiepar, Temmeparypa)).
['unoxcwust, GopMBbl, MEXaHU3MBI PA3BUTHSI.

JIMTEPATYPA JUIA ITIOAT'OTOBKHA

Ocnognasn
1. Buonocuueckasa xumus / B. K. Kyxra [u ap.]. M. | burom, Munck : Acap, 2008. C. 549-551,
585-598.
2. buonoeuueckas xumus / A. J1. Taranosud [u ap.]. Musnck : B mik., 2013. C. 376-395, 521-541.
3. Koncnexr nexnuii.
Jlononnumenvuasn
1. Buoxumus yenopeka : yue0. B 2 1./ P. Mappu [u np.] ; nep. ¢ aari. M. : Mup, 1993. T. 1. C. 52-62.

3AJAHUS 1JISI CAMOCTOSTEJABHOM PABOTHI
3aoanue 1. [loBropuTe 1 3aIOMHUTE OMOXMMUYECKHE KOHCTAHTHI KPOBU (CM. TaOIuUILy):

HeKOTOpI)Ie OHOXMMHYECKHE KOHCTAHTDI KpOBH

[TnoTHOCTH KpOBH (1IENTEHOI) 1,05-1,06
pH 7,37-7,44
OcmoTHYecKoe TaBlieHHe 7,6-8,1 atm
OHKOTHYECKOE JIaBJIeHUE 0,03-0,04 atm
I'moxo3a m1a3mel (CBIBOPOTKH) 3,9-6,1 Mmmome/1
OO01Me JTUITHIbI 3,5-6,51/n
Tpuanunrianmeposst 0,5-1,8 mMmoIB/1
Xonectepol 3,65-5,2 Mmmon/n
OO0t 0€JI0K CHIBOPOTKH 68-85 r/n
AnpOyMUH 35-50 r/n
['moOynuHBI 20-35r/n
dudpuHOTEeH 2-41/n
OcTaTo4HbIi a30T MIa3Mbl (CBIBOPOTKH) 14,3-25 mmMonb/n
MoueBHHa MJ1a3Mbl (CBIBOPOTKH) 2,5-8,3 mmob/n
AMMUHaK KpoBH 6—65 MKMoOIB/IT
MoueBas KHCJIIOTA. MY>KUKHBI 0,20-0,42 Mmmoub/1
JKEHII[MHBI 0,12-0,34
['emornoOuH KpoBH: MY>KYUHBI 130-170 r/n
JKCHIITUHBI 120-150 r/n
BunupyOuH ma3mel (CBIBOPOTKH):  OOIINH 8,5-20,5 MxMouIb/11
MPSIMOH 2,2-5,1 Mxkmonb/n
Henpsimord | 1,7—17,1 MKMoJIb/2T
Na® B mnasme 130-150 Mmmomnb/1
K' B ma3me 3,5-5,6 MMoIIB/1
Ca’* B mmasme (o6mwmif) 2,2-2,7 MMOIB/11

IlosicauTte MPOUCXOKACHUEC XUMUYICCKHUX KOMIIOHCHTOB KPOBU U UX 6I/IOJIOI‘I/I‘{CCKYIO POJIb.
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3aoanue 2. 3naiiTe MexaHM3M (QYHKUMOHUPOBaHHS Oy(epHBIX CHUCTEM KpOBH. YMeWTe
O0OBSCHUTH MEXaHU3M COTIPSKCHHS] OMKapOOHATHOM M TeMOTJIOOMHOBOM Oy(EepHBIX CUCTEM KPOBH.

3aoanue 3.

3.1. Kakue u3 npuBeIEHHBIX YTBEPXKICHUHN XapaKTEpU3yIOT TeMOTJIOONH YeioBeKa?

A. T'eMOrnI00MH B3pOCIIOro 4eloBeKa MPEACTaBIsIeT COO0H CMECh, COCTOSIIYIO U3 T€MOTJIO-
ouna A (96-98 %), remoriobuna A, (2—3 %) u remornoouna F (0,2-1 %).

b. 'emornoOun A COAEPKUT IO JBE EMH o U 3.

B. I'emornoOuH Ay COAEPKUT T10 BE O- U IBE O-TICTIH.

I'. 'emornobun F conepxut 1o ABe 1enu o 1 .

J1. OMOpuoHanbHbIH reMoraoouH (remorioOuH P) Bximrouaer B ceOst TpH (hpaxIiy: TeMOrIIo-
oun I'oep | (£z€;), remoriooun Iosep Il (02€2) 1 remoriooun [optaenm (£272).

3.2. Kakue u3 cleyromux yTBep KICHHH 0 CTPYKTYpe reMOriio0uHa BEpHbI?

A. Mosekyna OCHOBHOTO ITeMOTJIOOMHA B3POCIOTO YelOBEKa COCTOUT M3 ABYX HMICHTHUHBIX
0-CyOBEAMHUI] U IBYX UACHTUYHBIX [3-CyObEeIUHMII.

b. Cybbenununa (mpotomMep) reMorio0rnHa COCTOUT U3 OJIHOM MOTUIENTHIHON 1enu (rIoou-
Ha) U rema.

B. I'em — 3T0 KOMILUIEKC TTpOTONOP(PHUPHHA CO CBSI3aHHBIM B €0 IIEHTPE aTOMOM JKeJe3a.

I'. Kene3o remoryiobnHa 0CcTaeTCsl IBYXBAJICHTHBIM HE3aBHCHMO OT IIPHCOCIMHCHUS WIH OT-
Ja4M KUCJI0pO/a.

JI. B Monekyne reMorio6uHa MMeIOTCs LEeHTphl Ans cBssbiBanus O, CO,, mportonos (H)
u 2,3-nqudocdorauuepara.

3.3. Kakue u3 creayrommx YTBEpXACHUH O B3aMMOJCHCTBUM KHCIOPOJA M TeMOTJIoOMHA
BEpHBI?

A. Kucinopos cBs3bIBAaETCS C MOJICKYJION TeMOTIOOMHA KOOTIEPaTHBHO.

b. Kucnopon cBsi3bpIBaeTCs C jKeJIe30M reMa reMoriao0nHa.

B. Yrnekucnsiif ra3 yMeHbIIIaeT CpoJICTBO TEMOTIIO0UHA K KUCTIOPOY.

I'. CpoactBo remornioOnHa K KUCIOPOTy yBEIHMUUBaeTCs MpH MoHWkeHuu pH 1 Hao0opoT.

M. Okuch yriepoa, IuaHUIbl KOHKYPUPYIOT C KUCIOPOJOM 32 MECTO CBSI3bIBAHUS B reMe Te-
MOTJIO0WHA.

3.4. Ykaxure ommbouHoe yrBepkaeHue o 2,3-mudocdormunepare (2,3-1DPT'K):

A. TIpeobnanarouii opranndeckuii pocdar B 3puTpOLUTAX.

b. [IpomeXyTOUYHBINA MPOAYKT MTUKOJIUTUYECKOTO IYTH.

B. B spurpouuTtax HaxOAUTCS B KOHLEHTPALUAX NPUOIU3UTEIBHO SKBUBAIEHTHBIX T'€MOTJIO-
OuHy.

I'. Monekyna reMorjao01Ha cBs3bIBaeT 4eThlpe Mosiekysl 2,3-J1PI'K.

J1. CrabunusupyeT 1e30KCu(popMy reMOrIOOnHA, CITOCOOCTBYS MEPEXOTYy KUCIOPOa B TKAHH.

HpaeuﬂbHocmb pemenuﬁ npoeepbnie, cConocmasue ux ¢ omeemamul.

ITPOBEPBHTE BAIIIM 3HAHUSA (CAMOKOHTPOJIb YCBOEHHUA TEMBI)

3aoanue 1. Onipenienenue KOMIIOHEHTOB Kakoi Oy(epHO#l cucTeMbl KPOBU UCIOIB3YETCS IS
JTMAarHOCTHKH PACCTPONCTB KUCIOTHO-OCHOBHOTO COCTOSTHUS ?

A. bukap6oHaTHOI (ruapoKapOOHATHOM). I'. OxcureMorino6MHOBOM.

b. ®ocdatnoii. J. benkoBoii.

B. I'emorsioOnHOBOM.

3aoanue 2. PazButue MeTreMorioOMHeMuil MOXKeT ObITh 00YCIOBIICHO!

A. OTpaBneHHEM OKHCITUTEISAME (HUTPUTHI, HUTPAThl, HUTPO30COSANHEHHSI, OPOMHUIBI U TIP. ).
b. Huskum napuuanbHbIM JaBICHUEM KACIOPOAA.

B. HacnencTBeHHBIM 1e()€KTOM METTEMOTTIO0OMHPEAYKTa3bl.
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I'. AHOManbHOU popmoii remornoduna (M-reMorioOuH u zip.).
J1. BBICOKMM MapuuaibHBIM JaBICHUEM YTIIEKHUCIIOTO rasa.

3aoanue 3. o-Tanaccemus XxapakTepu3yeTcs:

A. Hapymienuem cuHTe3a 0-1ETH.

b. Hapymenuem cunresa -1iemnm.

B. Ycunenuem cunresa B- u y-1mienei.

I'. [TosiBnenuem B kpoBu remoraoduna H (Ba).

J1. ITosiBnenreM B KpoBHU remoriiodbnna baprca (vs).

3aoanue 4. B-TanacceMus XxapakTepu3yeTcs:

A. Hapymienuem cuHTe3a 0-1ETH.

b. Hapymenuem cunresa B-1iemnm.

B. [losiBnenueM B kpoBu reMorioonHa Kenus (cogeput y- u B-1enu Hapsay ¢ o-LensMu).
I'. YBenudyenueMm coziepkaHus B KpoBH remMoriioouna F (oyy2).

J1. YBenu4eHneM coiep:KaHus B KPOBH reMOro0rHa Ay (0202).

OTBeTHI K pellieHUI0 3a1aHui

/Jlna camonpoeepku ucxo0no2o0 ypoeHs 3HAHUIL:

1—A,B.2—A. 3. b: A-HAJI®", b - HA"; B: dochormuneparkunassas (14) u mnu-
pyBarkunasHas (15) peakuuu; I': menrozodocharusii myTh; [: cynepokcuaaucMyrasa, Karaiasa,
IIIyTaTUOHIEPOKCHa3a, IIyTaTuoHpenykTasa; E: 2,3-nudocdornunepar.

Jna camocmoamenvnoii padomot.

31—AB,B, T,1;32—A,5,B, I, ;33—A,b,B, ;34 —T.

JIABOPATOPHAS PABOTA (60 MuHyT)

PaGora 1. BydepHrble cBoiicTBa CHIBOPOTKH KPOBH.

B ceiBopoTke KpoBH (DYHKUMOHMPYIOT OmkapOoHaTHas, OenkoBas M QocdarHas OydepHble
CHCTEMBI.

Ipunyun memooda. Turpyror 0,1 H pactBopom HCI 1 ma ceiBopoTku kpoBu (1-s1 mpoOupka)
u 1 mu Bozbl (2-51 mpoOuMpKa) MO UHIUKATOPY OpoMQeHoTI0BOMY cuHeMy (1o 1 Karmiie B KaxIyro
poOUpKy) 10 xKeaTor okpacku. CpaBHUBAIOT pPe3ybTaThl TUTPOBAHUS.

Pagora 2. TurpoMeTpuyecKuii MeTO onpeaeTeHUs] IEJT0YHOT0 3aMaca KPOBH.

KonnyecTBo Bcex OCHOBaHMI KPOBHU, B TOM YHUCIIE CBA3aHHBIX C T€MOIIOOMHOM, 0003HaYaeT-
Csl IIETIOYHBIM 3aI1acoM IIeTTbHON KPOBH. JTa BEIMYMHA HE COOTBETCTBYET PE3EPBHOM IIEITOYHOCTH
KPOBH, T. €. KOJINUECTBY XUMHUYECKH CBSI3aHHOM M1a3Moi yriekuciaoTsl npu 40 MM ee HarpspKeHUs,
a BCer/ia 3HAYNUTENIbHO MPEBHIIIALT €e.

ITpunyun memooda. K 1enpHOI KpoBH 100aBIsOT 3aBeqoMo Ooubiiee konmdectBo HCI, ko-
TOpasi HEUTPAJTM3yeT BCE MIETIOUYHBIE KOMIIOHEHTHI. M30BITOK KHCIOTHI OTTUTPOBBIBAIOT MIETIOYBIO,
3aKaH4YMBasi TUTPOBaHME B TOUKE 3KkBUBaseHTHOCTU Iipu pH = 5,0. D10 3Hayenue pH cooTBeTcTBYET
M302JIEKTPUYECKUM TOYKaM OCHOBHBIX O€JIKOB KpOBH — allbOyMuHa, rio0ynrHa u riobuHa. B cpe-
1e, OJIM3KON K M303JIEKTPUYECKON TOYKe, O€JIKM HEyCTOMYMBBI U JIETKO BBINAAAI0T B ocajok. [lo-
TOMY O KOHIIE TUTPOBAHHS CYIAT IO TIOMYTHEHHIO pPAacTBOpa M BBIMAJICHUIO XJIOMBEB OeKa.
OOBIYHO OKOHYAHHUE PeaKIMU (MIOMYTHEHHUE) MPOUCXOJUT PE3KO ¢ 100aBICHUEM OJHOM Karuld Iie-
noywn. IllemogHoli 3amac KPOBU BBIPAYKAIOT B MIJUTMIKBHBAJICHTAX MIEJIOYH U COOTBETCTBYET KOJIH-
4ecTBY CBsi3aHHOI ocHOBaHMsMU KpoBu HC| B mepecuere Ha oquH muTp KpoBH. Pusnonornyeckue
npeiessl Koebanuit menogHoro 3amaca kpou — 100-115 Maks/I1.

Xo00 paoomer. K 10 mn 0,011 HCI nobasmstor 0,2 Mi KpoBH U TIIATENBHO MEPEMEIIUBAIOT.
[Tpo3paunsiii Oypsiii pactBop THUTpYIOT u3 MukpoOroperkn 0,1 NaOH mo pes3ko HacTymaromiero
noMyTHeHUs. OTMEYaIOT KOJUYECTBO IIEJI0YH, MOLIeIIee Ha TUTPOBAHHE.

V(M) =
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[[lenouHOIi 3amac KPOBU PACCUUTHIBAIOT IO (hopMyIie:
X (moxB/n1) = (1-Vr) 0,1°1000/ 0,2,

rae 1 — komuyectBo HCI, B3sTol st ananusa u Beipaxkennou B 0,1 H koHIeHTpanuu, Mi; Vi —
0o0BbeM IIeNI0YH, U3PacXOJOBaHHBIN Ha TUTpoBaHue, M, 0,1 — KonnuecTBO MAIKB B 1 MII mIeIo4H;
0,2 — xonmu4ecTBO KpoBH, B3sTOE A1 aHam3a, Mi; 1000 — 1 nmutp kpoBu.

Pesyabrar:

BriBoxa:

Padora 3. KosiuuecTBeHHOe onpe/iejieHHe XJI0PUI0B B KPOBH 110 JIeBUHCOHY.

XJ10p HaXOAUTCS B OpraHu3Me B OCHOBHOM B MOHH3UPOBAHHOU (hopme. XI0pua-uoH — TiaB-
HBI BHEKJICTOUHBIH aHMOH. AHHOHBI XJIOpa — HanOoJee BaKHBIE OCMOTHYECKH aKTHBHBIE KOMIIO-
HEHTBI KPOBH, JTUM(QBbI, CIIMHHOMO3TOBOM Xuakoctu. CopepikaHue XJjiopa (XJIOPHA-MOHOB) B CHIBO-
POTKE KPOBH HPAKTHUECKH 3I0POBBIX B3pOCHbIX Joael cocrapiser 95-105 mmonb/n. B mmasme u
CBIBOPOTKE KPOBH I'PYIHBIX JI€TeH KOHIICHTPALUs XJIOPHUI-HOHOB B HOpMe paBHa 80—140 MMoub/1.

Ilpunyun memooa. APreHTOMETPUUYECKUM OCAJOYHBIM METOJ OCHOBAaH Ha CIIOCOOHOCTH
HMOHOB cepedpa 00pa30BbIBaTh C MOHAMHU XJIOpA HEPACTBOPUMBIE cou. KoIMyecTBO 0caaaroIero
BertectBa (AGNO3) 5KBUBAJICHTHO COJICPIKAHHIO XJIOPU-HOHOB.

[IpoBOAST TUTpOBAaHUE XJIOPUI-MOHOB KPOBU a30THOKHUCIBIM cepeOpoM B MPUCYTCTBUU HH-
mukatopa KoCrOy. ITo mocTrkeHMH SKBHBAJICHTHOM TOYKM TUTPOBAaHUS M30BITOK MOHOB cepedpa
o0pa3yeT ¢ HHIUKATOPOM COCTUHEHUE KUPIUIHO-KpacHOro 1Beta (Ag,CrOy).

Xo0 padompur.

1. Ocasicoenue 6enkos Kpoesu.

B nByx mpoOupkax roToBsT cmech pactBopoB: 5 mit 0,45 % ZnSO,4 + 1 M 0,15 NaOH. 3atem
B 1-to mpobupky BHOCAT 0,1 M1 cbIBOpOTKH, BO 2-10 (KOHTpoabHY0) — 0,1 M HoOpyer. IIpobupku
HarpeBaroT 3 MUH HaJl IjlaMeHeM cnupToBkH. [Tocie sToro cogep:kumoe mpoOUpok GpUILTPYIOT B
K0J10049KH "epe3 BaTy. Ocaok Ha BATHOM (DHIIBTPE MTPOMBIBAIOT JIBa pa3a BOIOH (110 3 Mi).

2. Ocasxcoenue uonog xnopa ¢ npucymcmeuu K,CrO,. K punbrpaTy npuimBaroT 2 Karum
1-2% pactBopa K2CrO4 u tutpyior pactBopoMm AgGNO3 10 M3MEHEHHUs KENTOro IBeTa pacTBOpa
B KUPIUYHO-KPACHBIN.

Pacuem. 113 o6wema (Mi1) AGNO3, norresiiero Ha TUTpoBaHue onbITHOrO pactBopa (Vo (Mi)),
BerauTaoT 00beM (Mi1) AGNOj3, momenmmii Ha TuTpoBaHUE KOHTPOIS (Viowrp (MI)), M pa3sHHUILY
yMmHokatoT Ha 0,355, ecnm pe3yabTar BbIpaxaroT B Mr xjopa Ha 0,1 mu kpoBu. [{nsg BeipaxeHus
B Mr% mosydeHHyI0 BenumuuHy HY)kHO YMHOXUTHh Ha 1000. KoaddunmeHnt nepecuera B eAMHUIIBI
CHU (mmonw/1) — 0,282.

C (Mmonn/m) = (Vor — Vicourp) 0,355 -1000 -0,282;

Pe3yabrar:

BriBOI:

IHoanuces npenogaBareis:
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3AHSATHE 28
BEJIKHA IIJIA3MbI KPOBU. CUCTEMA I'EMOCTA3A

AKTyanbHOCTBH TeMbl. Hapsny ¢ onpenenennem odmiero Oenka mia3Mbl KDOBH BaKHOE JTa-
THOCTUYECKOE 3HAYCHHE WMEET BBISICHEHUE KOJUYECTBEHHBIX B3aMMOOTHOIICHHUN MEXIY OTIIEIb-
HBIMU (paknusMu OeiakoB. Ha 3aHITHM CTYAEHTBI 3HAKOMSTCS C JIIEKTPOPOPETHUSCKUM pa3iee-
HUEM OEJKOB CHIBOPOTKHA KPOBH, IMPOBOISAT KOJUYECTBEHHYIO OIIEHKY NpOTeHMHOrpamMM. Tema
«['emocta3. Crucrema CBepThIBaHUSI KPOBH» — TPAIUIIMOHHO CIIOXKHAsK UTs cTyieHTOB. [loHnmanme
MIPOLIECCOB CBEPTHIBAHUS KPOBH M (HPMOPUHOIIM3A — OCHOBA JIJISl TATBHEHUIIETO U3YUYCHHSI BOIIPOCOB
JTUArHOCTHUKH, JICUECHUS, TPOPIITAKTUKHA TPOMOO30B (TpoMOOIMOOJINIA) U TeMOPparui.

Heab 3aHATHSA: 03HAKOMUTHCS C IPUHIIUIIAMH UCCIICIOBAHUS OCIIKOBOTO COCTaBa KPOBH, TO-
HSTh JIMAaTHOCTUYECKOE 3HAUCHHE ONPEACICHHUS KOJIMYECTBEHHOIO COOTHOIICHUSI OCIKOBBIX (hpak-
[UA U OTAETBHBIX OCJIKOB TUIa3Mbl KPOBH; IOJYYUTh MPEACTABICHUE O MEXaHM3MaX reMocTasa
Y U3y4YHTh (DYHKIIMOHHUPOBAHNUE CHCTEMbI CBEPTHIBAHUS KPOBH.

TpedoBanus K MCXOAHOMY YPOBHIO 3HAHMIiA. [[JIsI MMOJTHOTO YCBOSHHSI TEMBI HEOOXOIMMO
MIOBTOPUTH:

* U3 o0well Xumuu.

— TUTPOMETPUYCCKHE METO/IbI AaHAIIH3A,

" OUOOP2AHUYECKOU XUMUL:

— «UUTpaTHAst KPOBbY;

" HOPMANbHOU PUUOIOUU.

- TeMocTas;

" OUONOCUYECKOU XUMUU.

—  (U3UKO-XMMHUYECKUE CBOMCTBA OCJIKOB, METOJIbI pa3/ieiicHHs OCIKOB (BhICATMBAHKE, JJICK-
Tpoopes), KOTUIECTBEHHOE ONPEIeIICHHE OeliKa MIa3Mbl KPOBH;

— (epMeHTBHI.

Bomnpocel 11 caMONIpOBEPKH HCXOAHOI'0 YPOBHS 3HAHWM:
1. Yro moHMMAIOT o4 remocTtasom? Buasl remocTasa.
2. YT0 TaKkoe «IUTpaTHas KPOBb»?

Bonpocs! nu1s1 06cyxneHust:

1. Benku mna3mel kpoBu. OCHOBHBIE OENKOBBIE (hpaKIMK: albOyMHH, TIO0YIUHBI, PUOPHUHO-
reH (coaepxaHue, (QyHKIHMM); adbOyMHUH-TIOOYIMHOBBIH KOA(PGUIMEHT U €ro JUarHOCTHYECKOe
3HaueHue. buonoruyeckasi pojib U AMATHOCTUYECKOE 3HAUEHUE HEKOTOPHIX OENKOB IJIa3Mbl KPOBU
(ranTornoOuH, TpaHcheppuH, HEpyI0MIa3MIUH, HHTHOUTOPBI TpUIicuHa, C-peakTUBHBIN OeNoK, UH-
TeppepoH, KpPUOTTOOYINHBI).

2. ®epMeHTHI T1a3Mbl KPOBHU (CEKPETOPHBIE, MHAUKATOPHBIE, IKCKPETOpHBIE). JIMarHocTuye-
CKO€ 3HaU€HHUE OIpeieNieH!s] aKTUBHOCTH (DEPMEHTOB IJIa3Mbl KPOBHU.

3. Ilpeacrasienue o remoctaze. Onpenenenue, CTpYKTypHO-() YHKIIMOHAIbHBIE KOMIIOHEHTHI,
COCYIUCTO-TPOMOOIIMTAPHBIA U KOAryJISUOHHBIN remocTtas. Cucrema cBepThIBaHUS KPOBU ((PYyHK-
[IMOHAJIbHBIE 3BE€HbS U UX Ononoruueckas pons). [IpeacraBienne o HapymeHUsIX GyHKIIMOHUPOBaA-
HUS CUCTEMbI CBEPTHIBAHUS KPOBH.

4, CepTbIBatomias cuctemMa (KOMIIOHEHTBI M MX NPOUCXOXKICHHE), TeMOKoaryiauus (ompe-
nenenue, ¢asbl U UX TPOAOIKUTEIHHOCTh, UCTOYHUKU TPOMOOIUIaCTUHOB). BHemHuit U BHYTpeH-
HUI MEXaHHU3MBbI CBEPTHIBAaHUS KPOBH.

5. Buramun K. Xmuueckast mpupona, pa3HOBUAHOCTH, IPUPOIHBIE HICTOYHUKH, POJIb B TEMO-
KOaryJsiu.

6. AHTHKOArynsHTHas CUCTeMa, KiacCu(UKaIusa GU3NOJOTHUECKIX aHTHKOATYJISIHTOB: TIep-
BUYHbIE U BTOPUYHBIE (IIPEICTABUTENN, MEXaHU3M JaeicTBus). [IpencTaBnenne 06 UCKYyCCTBEHHBIX
aHTUKOATyJIIHTaX MPSMOro U HENPSIMOIO AEHCTBHSL.
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7. ®ubOpuHOTUTHYECKAsI cHCTeMa, MeXaHu3Mbl ¢pudpuHonuza. [TnasmunoBas cuctema. Kom-
MOHEHTHI ¥ MX MIPOUCXOXKICHUE, MEXaHU3M JICHCTBHSI.

8. IlpeacraBienue o KoaryiaorpamMmme (OpUEHTUPOBOYHBIE TECTHI).

JIMTEPATYPA JUIA ITIOAT'OTOBKHU

Ocnognasn
1. Buonoeuueckas xumus / B. K. Kyxra [u ap.]. M. : Burom, Munck : Acap, 2008. C. 551-585.
2. Buonozuueckas xumust / A.Jl. Taranosuu [u ap.]. Munck : Boim. mik., 2013. C. 395-402, 521-541.

3. KoHcnexT exuuii.

Hononnumenvnan
1. Usanos, E. I1. PykoBojctso o remocrazuonoruu / E. T1. iBanoB. Munck : benapycs, 1991. 304 c.

2. Bacunvkosa ,T. B. MonekynsipHble MeXaHH3MbI reMocTasa : yue0. mocoodue / T. B. BacuinbkoBsa.
Munck : MI'MU, 1999. 57 c.

3ATAHUS IJISI CAMOCTOSITEJIbHOM PABOTHI

3aoanue 1. HazoBure HHAUKATOPHBIC (l)epMeHTLI KpOBU H IIOACHUTC HMX JHAIHOCTHYCCKOC
3HA4YCHHC.

3aoanue 2.
2.1. 300pa3ute cxeMy BHYTPEHHETO IIyTH CBEPTHIBAHHSI KPOBH.

2.2. 3arlOMHHUTE aKTUBATOpPHI (hakTopa XaremaHa.

2.3. Ha cxeme BHEIIHETO MEXaHHM3Ma CBEPTHIBAHUS KPOBU 3aMEHHTE 3HAK BOIIPOCA COOTBET-
CTBYIOIIMMHU (PaKTOpaMH:

?

. VII —l—b ®. Vlla
\?

d.1X —
®.1Xa-? l @11 ®ubpuHOreH

?-p.Va—>
Olla—>

l Oubpun S
? »7? >

OubpuH |

BHemHuii MexaHu3M CBEPTHIBAHUA KPOBH
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3aoanue 3. Hazourte ButTamMmuH K-3aBucrumblie (pakTopbl CUCTEMBI CBEPTHIBAHUS KPOBH.

3aoanue 4. Ymeiite 00BbSICHUTh MEXaHU3M JICUCTBUSL OCHOBHBIX (DPU3HUOJIOTUYECKUX aHTUKOA-
T'YJISTHTOB.
4.1. Beibepute U3 NpUBEACHHBIX (DU3UOJIOTHUYECKUX AaHTHKOATYJISTHTOB:
A. IlepBuunsle. 1. ®ubpuH.
b. Bropuunsie. . AuTuTpomOuUH IlI.
. 'emapuH.
. [Iporeunst C u S.
. ap-Makporno0ysuH.
. MUeruburop mytu TkaHeBoro (axkropa.
7. IlponykTsl nerpananuu puodpuHa.

NOTh WD

4.2. [louemy y roMO3UTOTHBIX HOBOPOXKJIEHHBIX C MyTanuei resa nporenHa C Habmronaercs
pacrpocTpaHeHHbII TPOMOO3 BHYTPEHHUX OPraHOB (BPOXKAECHHAs MOJIHUEHOCHAs myprypa)?

4.3. [louemy nipu OakTepUAbHBIX MH(EKIHMAX, BHI3BAHHBIX HEKOTOPBIMU CTPEITOKOKKAMH,
HaOmonattes TudGy3HbIe KPOBOTCUCHHUS?

3aoanue 5. HazoBuTE OPUEHTHPOBOYHBIE TECTHI KOATYJIOTPAMMBI, XapaKTepPU3YIOIIHeE:
A. OO111ee coCcTOSIHUE CBEPTHIBAHUS KPOBHU.

b. CoctosHue oTnenbHbIX a3 TeMOKOarysluu.

B. ITocTkoarynamnuonnyto ¢asy.

I'. AHTUKOAryJISIHTHYIO CUCTEMY.

N. Cucremy GpudpuHOIN3A.

Hpa6uﬂbHOCWZb pemeHuﬁ npoeepvnie, conocmasue ux ¢ omeemamul.

ITPOBEPHTE BAIIIM 3HAHUSA (CAMOKOHTPOJIb YCBOEHHWA TEMBI)

3aoanue 1. AnrOyMUHBI T1a3Mbl KPOBU XapPaKTEPU3YIOTCS:

A. Xopouieit paCTBOPUMOCTBIO B BOJIE.

b. MonekynsapHoit maccoit okosio 70000 /la.

B. Conepxat MHOTO AMKapOOHOBBIX aMUHOKHUCIIOT.

I'. He ABISt0TCS TIIMKONIPOTEMHAMM.

J. Coneprxanue B mia3mMe KpoBU B HopMe cocTasisier 35-50 /.

3aoanue 2. Yxaxure omim004HOe yTBEpKACHNE. ATLOYMHHBI I71a3Mbl KPOBU:

A. CuHTEe3UpyIOTCS B 9PUTPOIINUTAX.

b. CpaBHUTENBHO OBICTPO OOHOBIIAIOTCS.

B. Urparot BakHYI0 POJIb B CO3/JaHMM OHKOTHYECKOTO JTABJICHUS.

I'. BBIMOJIHSAIOT poJib OEIKOBOTO pe3epBa OpraHu3Ma.

. OcyiecTBIsSIOT TPAHCTIOPT META00IUTOB (KMPHBIX KHUCIOT, OMIMPyOWHA, allbIOCTEPOHA,
Ca®") u JmeKapCTBEHHBIX BEIIECTB (AHTHOMOTHKOB, CY/Ib(aHMIAMIIOB, CATHIMIATOB, GapOHTYpa-
TOB, CEPJICUHBIX TITMKO3U/IOB U JP.).

3aoanue 3. ' moOyaMHbI M1a3Mbl KPOBU XapaKTEPU3YIOTCA:

A. BOIBIIMHCTBO TNI00YJIMHOB — TJIUKOIPOTEHHBI.

b. ImeroT 601b111y10 MOJIEKYJISIPHYIO MacCy B CPABHEHUH C allbOyMUHAMH.

B. Muorue rno0ynuHbel — CpaBHUTENbHO TUAPOodOOHbIE OEIKH.

I'. BeimagaroT B 0cajiok TOJIbKO B HackilieHHOM pactBope (NH4)2SO4.

J1. ®usnonornueckre KOHICHTPAITUHU TII00YIUHOB B 1ia3Me kpoBu — 20—35 1/

3aoanue 4. Yxaxure BepHble yTBEpXkKaAeHUs. [ 100y IUHBI TJ1a3MbI KPOBH:
A. [IppyHUMAIOT y4acTHe B CO3JaHUU I'YMOPAJIBHOIO MMMYHHTETA.
b. OcymiecTBisoT TPaHCIOPT OPraHUYECKUX BEIIECTB (METa0OIUTOB, TOPMOHOB, BUTAMHUHOB).

237



B. OcymiecTBasitoT TpaHCIIOPT KATUOHOB (Cu2+, Fe**, Mgz+ U Jp.).
I'. SIBnsroTCcst MHTHOUTOPAMHU MTPOTEOTUTHUECKUX (DEPMEHTOB.
. Urpatot BeAyIyro pojib B CO3JaHUH OHKOTUYECKOTO JAaBJICHUS.

3aoanue 5. Kakne QyHKIMY BBITOIHSIOT IPUBEICHHBIE HUXKE TI100YIMHBI KPOBU?

1. Lepynomia3muH. A. YuactByer B TpaHcmopre skenesa (Fe®*) mo kpoBeHocHoMy
2. TpaucdheppuH. pyciy.

3. ap-Maxkpornobynud.  b. Bexymias posib B TpaHCIIOpTE MEAM K TKaHSIM.

4. "arroriioouH. B. O0namaer okcraa3HOM aKTUBHOCTBIO.

I'. Cs3bIBaeT M TPAHCIOPTUPYET CBOOOIHBIN T'€MOTJIO0HMH ILia3-
MBI B KJIIETKH PETUKYJIOIHIOTEIIHS.

J1. Uarubupyer nporeonuTudeckue (GepMeHTHl KPOBU (TPUIICHH,
XUMOTPUIICUH, TPOMOMH, IIA3MUH, KAJUIMKPEHH).

3aoanue 6. Kakue u3 npuBeICHHBIX YTBEPXKICHUH XapakTepu3ytoT C-peakTHBHBIN OemoKk?

A. JTaet nperunurar ¢ C-nojgucaxapuioM MHEBMOKOKKA.

b. Cocrourt u3 6 cyosenunui ¢ mosekyssipaoit maccoit 23000 [a kaxmas.

B. ITocTOSIHHO B MaJIbIX KOJMYECTBAX COJAEPKUTCSA B KPOBU MPAKTUUECKHU 370POBBIX JIFOJCH.

I'. KonnenTpanus B mia3Me KpOBH IIPY BOCIHAJICHUH WIM HEKPO3€ TKAHEW MOYKET YBEIIMYU-
Batbes B 20-25 pas.

J. SIBnsierca mapanpoTEeUHOM.

3aoanue 7. B mpouecce TpomMO00Opa3zoBaHUs pa3iWyalOT BHEIIHWNA W BHYTPEHHHM IMyTH
CBepThIBaHUS KpoBU. Ha kakom sTare cBepThIBaHUS KPOBH OHU He COBITAIAI0T?

A. TlpeBpaiienue npoTpoMOUHA B TPOMOHH.

b. IlpeBpamenne ¢pubpuHoreHa B puoOpuH.

B. O6pa3oBanue npoTpoMOrHa3bl (AKTUBHOTO TPOMOOILIACTHHA KPOBH).

I'. Perpakiust KpoBstHOro TpoMoOa.

J1. IlpeBpalieHye mia3MUHOTEHa B MIa3MUH.

3aoanue 8. Kakoe u3 NMpUBEICHHBIX YTBEPXKACHUN He XapakTepHO utst pakTopa XaremaHa?
A. SIBnsieTcs cepuHOBOM ITPOTEa30il.

b. AkTuBHpYyeTCS KaJUIMKPEUHOM.

B. AkTHBHpYeTCS IPH KOHTAKTE KPOBH C UY)KEPOIHON MOBEPXHOCTHIO (CTEKII0, KAOJIHH).

I'. AkTuBHpYyeTCS TPOMOOLIUTAPHBIM TPOMOOIITIACTUHOM.

J1. AKTUBUpYETCS TKAHEBBIM TPOMOOILIACTHHOM.

3aoanue 9. Pacnonoxute B NPaBUWIHHOM TOPSIKE COOBITHS, MPOUCXOASAIINE MTpH 00pa3oBa-
HUM (PUOPHUHOBOIO CTyCTKA:

A. O6pazoBanue rens GpudpuHa.

b. Crabunuzanus nomumepa pudbpuna (oOpasoBanue gpudpuna I).

B. Otmiennenue ot pudbpuHorena pudpuHonentuaos A u B.

I'. Cxarue rens.

1. O6pazoBanue pudbpuna S.

3aoanue 10. HabGmonaemas npu HacieAcTBeHHOW HemoctaTroyHocTd (akrtopa Xl moBsi-
II€HHAsi KPOBOTOYMBOCTH OOBSACHSAETCS HEBO3MOKHOCThIO 00pa30BaHMsI CTa0MIBHOTO (UOPHUHOBOTO
cryctka. KakoBa poib mia3MeHHON TpaHcriyramuHasbl (puOpuHA3bl) B 00pa3oBaHUU T€MOCTATH-
geckoro Tpomba?

A. Yyactue B cunTe3e (puOprUHOreHa B IEUCHH.

b. YuacTtue B o6pazoBanuu puOpuH-MOHOMEpA.

B. Yuactue B 06pazoBaHuM pacTBOPUMBIX (PUOPUH-MOHOMEPHBIX KOMILIEKCOB.

I'. Yuactue B KOBaJIGHTHOM CITUBKE (PMOPUHOBBIX MOJIEKYII.

J1. Y4dacTtue B peTpakIuy reMOCTaTHYECKOro TpoMoa.
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3aoanue 11. 'unoBuramuHo3 K conpoBok1aeTcsl MOBBIIEHHON KpPOBOTOYMBOCTHIO. KakoBa
posb ButamuHa K B reMokoarynsinun?

A. HeoOXxoaum ISl aKTHBAIIMH CBEPTHIBAIOIICH CUCTEMBI TIOCTIE TIOBPEXKICHUS COCY/IA.

b. HeoOxoaum 11711 OIHOBPEMEHHOT'O aKTUBUPOBAHUS CBEPTHIBAIOIICH UM MPOTHUBOCBEPTHIBA-
IOLIEH CUCTEM.

B. YuactByer B mocrcunternueckoM cospeBanuu I, VII, IX u X dakropoB cBepThiBaHUs
KpOBH.

I'. YyacTByeT B CBSI3bIBAHUU MOHOB KaJIbIIHSI.

J. YaactByet B cuntese V u VI hakTopoB cBepThHIBaHHS KPOBH.

3aoanue 12. Bribepute npaBUIIbHBIE YTBEPKIACHHS, XapaKTEpU3YIOIIHE YydacTHE HOHOB
kasbims (¢. 1V) B reMokoarysmuu:

A. SIBnsit0TCS BTOPUYHBIMU OCPEAHUKAMU B IEUCTBUU Psiia TOPMOHOB.

b. CtumynupoBaHue Mpo1ecCOB MEPEKUCHOTO OKUCICHUS JIMIH/IOB.

B. CBazpiBanne Ha TpoMOOIUIACTHHAX KaJbIMi-3aBUCHMBIX (DaKTOPOB CBEPTHIBAHUSA KPOBU
(. IX, d. X, d. VII, ¢. 11).

I'. Crabunuzanus CTpyKTypbl TPOMOOIIIIACTUHOB.

J1. AKTHBHpPOBaHNE HEKOTOPHIX (DAKTOPOB CBEPTHIBAHUS KPOBH.

3aoanue 13. Jlebunut anturpombuna |l — yactas npuuynna tpom6o30B. KakoBa anTukoa-
TYJISTHTHAs poJib aHTUTpoMOuHa [117?

A. ObpazoBaHue HEOOPATUMOTO KOMILJIEKCA C TeMapUHOM.

b. Uarubupyet suramun K-3aBrucumoe kapOOKCHIMPOBAHUE OCTATKOB IIIyTaMaTa.

B. HeoOpaTtrmo nHaKTUBUPYET OOIBIIUHCTBO CEPUHOBBIX MPOTEA3 CBEPTHIBAIOIICH CUCTEMBI.

I'. 3arpynHsieT cBsi3pIBaHUE (PAKTOPOB CBEPTHIBAHUS HA TPOMOOIIIIaCTHHAX.

J. Pazpymaer V u VIII paxTopsl cBepThIBaHUS KPOBH.

3aoanue 14. BriGepute npoiecchl, ONpeneisonie IpOTHBOCBEPTHIBAIOIIYI0 AKTUBHOCTD Ie-
napuHa:

A. CBsI3bIBa€T MOHBI KaJIBITHSL.

b. AxtuBupyer antutpomoOus Ill.

B. O6pa3yer HecTaOUIIbHBIE KOMIUIEKCHI C HEKOTOPHIMH (DaKTOpaMM CBEpPTHIBAIOIIEH CHCTe-
MBI, BBIKJIIOYAs UX U3 MIPoIiecca FreMOKOAr UK.

I'. OcymecTBisier HehepMeHTaTUBHBIN (PUOPHUHOIINS.

J. Uarubupyet Butamun K-3aBucumoe kapOOKCHIIMPOBAaHUE OCTATKOB INIyTaMaTa MPOTEHHOB
CusS.

3aoanue 15. Yxaxute mpoTeonuTUYecKue (HEpMEHTHI, MPU JEHCTBHUH KOTOPHIX BO3MOXKHO
MPEeBpaICHIE JITA3MUHOTEHA B TUTA3MUH:

A. TkaHeBBbIl aKTUBATOP MIA3MUHOTEHA. I'. 0p-AHTUIITA3MUH.

b. Ypoxkunasa. J. ax-MakporinoOynuH.

B. IIpoteunn C (S).

3aoanue 16. Pacrionoxxute B PaBUIHLHOM MOPSAKE COOBITHS, MPOUCXOASIIE TIpu GubprHO-
m3e:

A. IlnazMuHOTeH ocaxkaaeTcsi Ha GUOPHUHOBBIX HUTSX.

b. TkaHeBbIi1 aKTUBATOP IJIA3MUHOI'€HA aKTUBUPYET MJIa3MUHOTEH.

B. TkaneBbIil akTHBATOP TUIA3MUHOTE€HA CBSI3BIBAETCS ¢ (PHOpHUHOM.

I'. [Ina3MuHOreH npeBpaaeTcs B IIa3MHH.

J. [Inazmun runponusyet GuoOpuH.

OTBeThI K pelieHUuI0 3a1aHuil
Jlna camocmoamenvhou pabomot.
41A-2,3,4,56;b-1,7.
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5. A — 1) Bpems cBepThiBaHUsI KpoBH 1o Jlu-YaiiTy; 2) Bpemsi pexanbuuduxanun,; b —
| ¢paza: akTuBUpoBaHHOE YacTUYHOE TpoMmOorutacTuHOBOE BpeMs (AUTB), Il ¢aza: nmporpomOuno-
Boiii uHjeke (ITTH), nporpomOuHOBSIi nokasatens; Il ¢pasza: 1) xonmmvectBo GpudprHOreHa; 2) ak-
TUBHOCTH (ubpuHa3bl; B — 1) perpakuus tpomba; 2) reMaTokpuT Tpomba; I' — 1) TpoMOHHOBOE
Bpems (TB); 2) TonepanTHOCTH TUIa3MBbI K TeNapHuHy; 3) akTHBHOCTh aHTUTpoMOuHa IlI; I — ¢uo-
PUHOJIMTHYECKAs aKTUBHOCTD (CIIOHTAHHBIN (PUOPUHOIIH3).

JIABOPATOPHASI PABOTA (80 MUHYT)

PaGora 1. Pa3znesienue 0eJikOB CHIBOPOTKH KPOBH METO0M JJIeKTPO(dope3a HA alleTHJI-
LeJUII0JI03e.

B knunnyeckux nabopaTopusix Hauboliee pacHpOCTPaHEHBbI MEKTPOPOPETUUECKHE METOIbI
MCCIIEIOBaHMsI OEJIKOBOTO CIIEKTPA IJIa3Mbl (CBIBOPOTKH) KPOBH. DIEKTPOpope3 OETKOB CHIBOPOTKU
KPOBU — OOBEKTUBHBIA METOJI NMPH MEPBUYHOM J1aOOpaTOPHON NUArHOCTHKE OCTPHIX U XPOHUYE-
CKHMX BOCHAJIUTENBHBIX 3a00JICBaHUM, 3JI0KAUECTBEHHBIX OITyXOJIeH, 3a00JIEBaHUI TeYeHH, OeloK-
NeUIUTHBIX COCTOSHUN, MOHOKJIOHAIBHBIX FaMManaTuii U AeQUInTa aHTUTE.

Paznenenne GeTKOB CHIBOPOTKH KPOBH Ha aIlETHIILIEIUTIONO3HBIX IUIEHKAX HaéT uéTKoe (pak-
[IMOHUPOBAHKE U COKpAIIAEeT BpeMs dekTpodopesa 10 25-30 MUHYT.

Ipunyun memooa. Meton hppakuiMOHUPOBAHUSI OCHOBAH HA TOM, YTO IO BIUSHHUEM IOCTO-
STHHOTO 3JIEKTPHUYECKOTo MOJsi OEJKU ChIBOPOTKH KPOBH, 00JAJAIONINe IIEKTPUUECKUM 3apsiaoM,
JBIDKYTCSL IO CMOYEHHOUW Oy(epHBIM PacTBOPOM IUIEHKE AIeTUIIIEIUTION03bI CO CKOPOCTHIO, 3aBH-
CSIIEH OT BEIMUYMHBI 3aps/ia U MOJIEKYJISIPHOM Macchl yacTull. BenencTBue 3Toro 6eIKku ChIBOPOTKU
pa3fensroTCst OOBIYHO Ha 5 OCHOBHBIX (ppaxiuii: ans0yMHUH U TITOOYIUHBI 01, O, B 1 Y, comep KaHue
KOTOpBIX ompenensercs poromeTpudecku. OTHOCUTENBHOE COAepKaHNe OETKOBBIX (Ppakiuii B ChI-
BOPOTKE KPOBH 3JI0POBOTO YEJIOBEKA BBIPAKACTCS CISAYIOMUME udpamu: arboymurn — 53-66 %);
enooynunvt — 29-54 %: o1-rno0ynunsl — 2-5 %, dp-rno0ynauHsl — 6-12 %, B-rioOynuHbl —
8-15 %, y-rmooymuasl — 11-22 %.

1. DuekTpodoperuyeckoe pasjieneHue 0eJ1KOB CHIBOPOTKH KPOBH.

KroBernble oTaenenus ammaparta s yiekTpodopesa 3anmonHsoT OydepHBIM pacTBOPOM.
[Tonocky aneTumIeNnIoao36l cMauyuBaloT Oy(depoM U TYro HATATUBAIOT (HE JOJKHBI MPOBUCATH)
B MPOMEXKYTKE MEXIY KIOBETHBIMHU OTIENEHHUsIMU. Uepe3 MOI0CKY HOCUTENS B TCUCHHE 5 MUHYT
MPOMYCKAIOT 3JEKTPUYECKUN TOK. OTKIIIOYAIOT JIEKTPO(OPETHUECKYI0 KaMepy, Ha MOBEPXHOCTh
alleTUIILEIUTIONO3HON MIEHKM Yy KaTofa Ha JMHHUIO CTapTa HAHOCAT ChIBOPOTKY KpoBH. IIpubop
BKJIIOYAIOT BHOBb U IPOBOJAT JIEKTpoopeTnieckoe pasaeiaeHue 0eaKoB.

2. Okpacka riekTpodoperpamm.

[Tocne oTkaroYeHHs MpuOopa MAEHKU BHIHUMAIOT U cpa3y MOMEIIAIOT UX B PACTBOP KpacuTe-
a5 (amunouépusiii 10 B) Ha 10—15 munyt. J{ns ynaneHust n30bITKa KpacUTENs MOJIOCKH alleTUIILEN-
JIFOJIO3bI IEPEHOCAT B KIOBETY C 2 % pacTBOpoM yKCycHOHM kucioTel. Uepe3 10—15 MuHyT kuciaoty
CIIMBAIOT ¥ TIOJIOCKH 3aJIMBAIOT YMUCTHIM PACTBOPOM YKCYCHOHM KHUCIIOTHI. B pe3ynbrare Takoit oopa-
OOTKM CHHHUE TISITHA, COOTBETCTBYIOIINE Pa3NUYHBIM (ppakiusM OTKOB, OTUETIMBO BUIHBI HA MPO-
3payHoM (OHE aleTUIILIEIUTIOJIO3HOM MIIEHKH.

3. KoimyecTBeHHasi OLEHKAa 3J1eKTpOdoperpamMm npogooumcs nymem OeHCUumomempuu
unu pomomempuu cOOmeemcmayouwux 3110amos.

Lencumomempus 21ekmpogopecpamm TPOBOAUTCS C UCIOIB30BAHUEM JIeHCUTOMETpa. JleH-
CUTOMETP — (POTOMETpUYECKHil Mpudop, 0OecreynBaOINil CKAaHUPOBAHUE 3IIEKTPOPOpPErpaMMBI.
Lenbio CKAaHUPOBAHUS ABJSAETCS MONyYEHHE JEHCUTOIpaMMbl — TpauuecKoro u300paxeHus pac-
Mpe/ieJIeHHs] KOHLIEHTPAlUU KpacuTells BJIOJIb AJIEKTPOPOoperpaMmbl, IPEACTaBISIIONIYI0 co00il ce-
PHIO OTAETBHBIX MMUKOB, 10 COOTHOILIEHHIO TIOMIA/Ieil KOTOPBIX HHTErPAaTOP U MUKPOIIPOLIECCOPHOE
YCTPOWCTBO MPUOOPA BEIYUCIISAIOT OTHOCUTETBHOE COJIEPIKaHNE KaXKI0H OCIIKOBOM (PpaKITny.
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®oToMeTpus 3110aTOB (ppakumii 6es1ka

X00 pabompi. 11070CKH aNETUIIIEIUIIONO3b TPOMOKAIOT (PHIIBTPOBAIBLHON OyMaroiui, oxkpa-
IICHHBIE O€NKOBbIE ()PAKIMHM BHIPE3AIOT U TOMEIIAIOT B COOTBETCTBYIOIIME MPOHYMEPOBAHHBIE
MIPOOUPKH C ATFOUPYIOIIUM PAcTBOPOM (B 5 mpoOupok HanmuBaroT u3 0ropetku 1o 5 mut 0,1 H NaOH).
Yepes 20 MUHYT IPOTUB BOABI (KOHTPOJIb) ONPEAEISAIOT ONITUYECKYIO INIOTHOCTh KaX/10I'0 pacTBOpa
Ha (oToanekTpokagopumerpe (krosera 10 MM, kpacHbIit cBeTodUIbTp ¢ A = 670 HM). 3Hast onTUYe-
CKHE TIOTHOCTH PACTBOPOB, COOTBETCTBYIOIINE KaXI0W (PpaKIny, BBIYUCISIOT CYMMY OTITHYECKHX
TUTIOTHOCTEH BCeX (PAaKIMK U BBIPAXKAKOT OTHOCHTEIIBHOE COJIEpKAHHUE OeTKa B KaXKI0M (DPaKIIHH.

OnTuy. TWI0TH. Ar0aTa ansoymuHa (E)
CyMMa onTuy. mioTHocTen (X)

OtHocur. conepx. ansoymuna (%) = - 100 %.

Pesyabrar:
BeiBOa:
o 52-65% )
0
5
8
[}
* 2-5%
E |
2 7-13%
e
8-14%

12-22%

SPITEX
U:::’G':~(,>lu(>

AbOYMUH 01 0~ B- Y-TJIOOYIMHBI

JleHCHTOMETp
s Y

ITonocka aneTmIneIIroa035]

Onexmpodghopezcpamma (a) u dencumozpamma (6) 6erKos8 cbl8OPOMKU KPOBU YEN08EKA
Ha ayemunyennionose

PaGora 2. OnpeneseHue coep:kaHusi KaIblLUsl B I1a3Me KPOBH.

Kanbumii urpaet BaKHYIO pojib B OCYILECTBICHHH MPOLIECCOB XKU3HeAesATeNpHOoCTH. OH Bius-
€T Ha IMPOHUIAEMOCTb OMOJOTHYECKMX MeMOpaH, BO30YIMMOCTh HEPBOB W MBIIII, Y4acTBYET
B HEPBHO-MBIIIICYHOW MPOBOJUMOCTH, COKPAIICHUH U PacCIabICHMH MYCKYJIATyphl (B TOM YHCIE
MBIIIIBI CepJilia), CEKPETOPHBIX Mpolieccax, GOPMUPOBAHUU KOCTH U Xpsllla; BO3AECUCTBYET Ha 00-
MCEH BCUICCTB B KIJICTKAX, ABJISICTCA BaXXHBIM (baKTOPOM remMocTa3a u MoCpEAHNKOM JleﬁCTBHH rop-
MOHOB B KJIETKE.
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KonuuecTBeHHOE omnpe/eneHne Kaabliys B IJIa3Me KPOBU UMEET BaXXHOE 3HAYEHUE JUIsl 1Hha-
THOCTUKH psiia 3a00JIeBaHUN U TpU HAOJIOICHUH 32 XO/I0M JICUCHHUSI.

B HOpMe KoHIIeHTpaIust 00IIeT0 KAIbIHs B I1a3Me KpoBH — 2,2—2,7 MMOJIB/JI .

Ilpunyun memooa. unukatop xpomoreH yepupiii ET-00 06pa3yer ¢ kanbleM COeTUHEHHE
po3oBo-¢uoneroBoro 1Bera. [Ipu TuTpoBaHWU TpHWIOHOM b (IByX3amelleHHAss HATPUEBAS COJIb
STWJICHIUAMHUHOTETPAYKCYCHON KHCIIOTHI, 00pa3yrolasi MpoYHble KOMIUIEKChl ¢ HOHAMH KasbIIHs)
TaKOr0 OKPAILIEHHOT'0 PacTBOpPA MPOU30HIET U3MEHEHUE OKPACKH B CMHE-PO30BbIN IIBET B SKBUBA-
JICHTHOW TOYKE, COOTBETCTBYIOIIEH CBS3BIBAHUIO TPUIOHOM b Bcex HOHOB KalbIIHsl B pacTBOpE.

Xo00 pabomwi. B xon6ouxy nHanmuBator 25 ma HpO u BHOcAT 1 M amMuaunoro OygepHoro
pactBopa. 3aTeM mpuinBarT 1 M HccineayeMoi mia3Mbl KpOBH U 2 Karllld HHIUKATOpa XpoMoreHa

0,002-40,8-100- V7

1 9
yepHoro. PactBop npuobperaer po3oBo-huoneToBsli 11BeT. 3ateM pactBop TuTpytoT 0,002 M pac-
TBOpOM TpuJioHa b 10 cuHe-po3oBoii okpacku. [lo 06beMy Tpuiona b, nmomreziiero Ha TMTpoBaHue,
PaACCUHMTHIBAIOT COJICPIKAHUE KAJIBIIHS B TJIa3ME KPOBH.

X (Mr%) =

rae 0,002 — monspHOCTh pacTBopa TpmiioHa b; 40,8 — monekynspasiii Bec Ca; 100 — xoadduru-

eHT J1s nepecueTa B Mr%; 1 — o0beM ChIBOPOTKH, B3SThIM 171 aHanu3a; Vi — o0beM TpuiioHa b,
U3pacXO0/I0BaHHBII HAa TUTPOBAHMUE.

Koadduument nepecyera B enunmmsl CU (Mmons/im) — 0,245.

C (mmomp/m) = X 0,245.

Pe3syabrar:

BoiBoa:

IHoanuces npenogaBares:

242



BUOXUMMUS IIMTAHUSA

3AHSATHE 29
BUOXUMUSA ITUTAHUSA. BUOJTOI'NMYECKASA POJIb BEJIKOB, " KUPOB,
YI'JIEBOAOB, BUTAMHUHOB

AKTyaJlbHOCTBh TeMbl. VIcronb30BaHNe MUK )KUBBIMM OpraHU3MaMH 0003HaYaeTcs TepMU-
HOM «IIMTaHue». Pa3znuuaroT Tpu BaKHEHIIMX KaTErOPUU UM COCTaBHBIX KOMIIOHEHTA MHLIK:

1) nuraTenpHbIC BENIECTBa — UCTOYHUKHU SHEPTHHU U IUIACTHYECKOro Marepuana (OeiKH, JIu-
MUJIbI, YTJIEBO/IBI);

2) MUKPOKOMITOHEHTBI IIHIIY — BHUTAMUHBI 1 MUHEPAIbHbIC COCAMHCHUS, HEOOXOAUMBIC IS
OMOXMMHUYECKUX MPOLECCOB,;

3) BOJIOKHHUCTBIE CTPYKTYpPbl — HEIlepeBapUBACMBIC MOIMUCAXAPH/IBI, HEOOXOAUMBIC ISl HOP-
MaJbHOIO (PYHKIMOHUPOBAHUS MUILEBAPUTEIILHON CUCTEMBI.

Ocy1iecTBieHHEe TEMU MM UHBIMU KOMIIOHEHTAMH IHILH, B TOM YHCIIe HE3aMEHUMBbIMU (pak-
TOpaMH MHUTAHU, CBOMX (DYHKIMI B OpraHU3Me MPOUCXOHUT Yepe3 OMOXMMUYECKHE MTPEBPAIICHUSI.
[Tonnmanue TOro, KakuM o0Opa3oM pazIUYHbIE KOMIIOHEHTHI MUIIY BOBJIEKAIOTCS B HUX, IOMOXET
OCMBICIUTh HEOOXOAMMOCTh U CYTh COATaHCUPOBAHHOI'O IHUTAHUS, CBOEBPEMEHHO paclio3HaBaTb
U aKTHBHO J€MCTBOBATH IIPH CTOJb PACIPOCTPAHEHHOM B KIIMHUYECKON MTPAKTUKE COCTOSIHUU HEN0-
CTaTOYHOro nuTaHus. Jlepuuur mo00ro BUTaMHHA BeAET K MOSABICHUIO CHENM(PUUECKUX Hapylle-
HUI peaknuii oOMeHa C XapaKTePHBIMH KIMHHYECKUMH MPOSBICHUSAMHU. 3HAHHE KO(EPMEHTHBIX
(GyHKUMH BUTaMHHOB B OpraHM3Me IO3BOJSET IOHATh MEXAaHU3Mbl PAa3BUTHUA U NPOQUIAKTUKU
THIIO- ¥ aBUTAMHUHO30B M UCIOJIB30BATh BUTAMHHBI C IPOPHIAKTHIECKON 1 JIe4eOHON TIeITBIO.

Lesab 3aHATHA. 3aKPENUTh 3HAHUS 110 XUMHUYECKONW CTPYKTYpEe M MOJICKYJSPHBIM MEXaHH3-
MaM OHOJIOTUYECKOT0 JAEUCTBUS KOPEPMEHTHBIX (POPM BUTAMUHOB, BOBJICUEHHIO B META0OJU3M
JAPYTUX He3aMEHUMBbIX (PaKTOPOB MUTAHMS; C(HOPMHUPOBATH MPEJICTABICHHE O OMOXUMHUECKUX Me-
XaHW3Max UCIMOJIb30BaHUSI KOMIIOHEHTOB IUILH U1 MOAJAEpKaHU HOPMaJIbHOM KU3HEAESTEIbHOCTH
OpraHu3Ma, O IAaTOJIOTUYECKUX COCTOSIHMSX HEJOCTATOYHOIO IUTAHMs, MO3HAKOMHUTH CTYAECHTOB
C METOIaMH OOHAPY>KEHUSI BUTAMUHOB U KOJIMYECTBEHHOT'O UX OINPEAETICHUS B MPOJAYKTaX MUTAHUS.

TpeGoBanuss K MCXOAHOMY YPOBHIO 3HaHMH. /{11 NOJHOrO YCBOEHHUS T€MbI HEOOXOJIUMO
MTOBTOPUTD:

" U3 OUOOP2AHUYECKOU XUMUU

— CTPOEHHUE U CBOMCTBA FETEPOIUKINYECKUX COCAMHEHUN — MUPUIUHA, TUPUMUIMHA, TUD-
poia, THa30ja, HoppUpUHa, HTapaaMUHOOEH30MHOIN KHCIOThI, HHKOTUHOBOM KHCIIOTHI;

— OMOJOTrMYEeCKH aKTUBHBIE TeTepO(yHKIIMOHAIBHbBIE COEMHEHHS] OEH30JIbHOTO U T€TEPOLIU-
KIIMYECKOTO Psi/10B, METAOOJINTHI U OMOPETyISATOPHI;

= Ouoxumuu:

— KO(epMEeHTHI U UX pOJib B Ipolieccax MeTadoIn3Ma;

— Ko(epMeHTHbIE (OPMBI BOJOPACTBOPUMBIX BUTAMUHOB U UX y4acTHE B METaOO0INU3ME;

— TYTH KaTtaboiu3ma OesKoB, )KUPOB, YIIEBOJOB B KJIETKAX.

3ATAHUS 111 CAMOITPOBEPKH UCXOJHOI'O YPOBHS 3HAHUM

3adanue 1. Yxaxure npaBuibHOE(bIe) BRIPAKCHUE(s1) OTHOCUTEIBHO MTAHKPEaTHYECKUX (ep-
MEHTOB:

A. Bce oHU CeKpeTUpYyIOTCs B BUJIE HEAKTUBHBIX MTPO(EPMEHTOB.

b. Bce oHH cekpeTHpyroTCs allMHAPHBIMU KIIETKAMM.

B. Bce oHM cekpeTHpyrOTCsl B OTBET HA XOJIEIIMCTOKUHUH.

I'. JIns onTrManbHOM aKTUBHOCTH UM TpeOyetcs pH okoro 7.

J1. OHM BaXKHBI TOJIBKO JJIS IEpeBapUBaHUsI OCIIKOB.
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3aoanue 2. Yxaxute npaBuibHoe(bIe) BRIpAKECHHE(5):

A. JleiicTBue anpeHajaMHa M TIIFOKaroHa HAMpaBlIEHO HAa YBEJIMYECHHE YPOBHSI TJIMKOTEH(OC-
(dopunassl.

b. lnTeHCUBHOCTD pacIlIeIIeHHs] TIMKOT€HAa B COCTOSHMHM HATOIIAK paBHA WHTEHCHUBHOCTU
€ro CUHTE3a.

B. lepochopunupoBanue TIMKOT€HCHUHTa3bl B OTBET Ha JEHCTBUE HMHCYJIMHA TNPUBOAUT
K YBEJIMYEHUIO €€ aKTUBHOCTH.

I'. TAM® — 3T0 BTOPUYHBIN TOCPETHUK, KOTOPBIA 00pa3yeTcs B OTBET HA IEWCTBHUE ajpeHa-
JIMHA U TJIFOKaroHa B MEYEHH.

. ®ochopuupoBanue raukorendochopuiaspl B OTBET HA JCWCTBUE TJIIOKArOHa YBEIHYU-
BaeT €€ aKTUBHOCTD.

3aoanue 3. KakoBa GyHKIIMS TOPMOH-UYYBCTBUTEILHOM JIMMA3bl B )KUPOBON TKaHU?

A. I'upposn3yer ropMOH, KOTOPBIM y4acTBYET B PACIICIUICHUH JKHAPA.

b. CunTe3upyer HOBBIE KUPOBBIE KJIIETKH U3 IPOCTHIX KUPHBIX KUCIIOT.

B. I'uponusyet Tpuauuiariniueposasl ¢ 00pa3oBaHUEM KUPHBIX KUCIOT JUI JPYTUX KIIETOK.

1. CuHTE3UpyeT UIMHHOLENIOYEYHbIE XUPHBIE KUCJIOTBHI JUIsl CHUHTE3a JIMIUAOB B JIPYrHX
KJIETKaX.

3aoanue 4. Kakyro poib UrpaeT reHeTHuecKuil (akTop B MEPCIEKTUBE JOCTHKEHUS Ompee-
naenHoro Beca Tena? Yro takoe red Ob U Kakyio pojib €My OTBOJST B Pa3BUTHH OXKHPEHHS y YEIIO-
Beka? Kakue apryMeHThl MOKHO IPUBECTHU B IOJIb3Y TOTO, YTO 3TOT T€H CBSA3aH C KOHTPOJIeM Beca?

3adanue 5. JIabopaTopHBIN aHATIU3 MOCJIE THAPOJIM3a BEIIECTBA BBISIBUJI B TUIPOJIU3ATE ajie-
HUH, pu603y U Pochopuyro kucnoty. KakoBa cTpykTypa HCXOAHOTO BellecTBa?
A. Ilenrrun. b. Hykneo3ua. B. Mononykieotu. I'. Tleatozodocdar. [{. Onmurocaxapu.

3aoanue 6. BcnoMHuTe, 4TO BUTAMUHBI IPUHUMAKOT yyacTue B Ipoleccax MeTadoau3Ma mo-
ClIe X aKTHBAIIMU B KJIETKAX, T. €. PEBPAIICHUs B KOPEepMEHTHYIO (hopMy.

6.1. OObsicHUTE, YeM PYKOBOJACTBOBAJICS Bpay, 3aMEHUB OOJILHOMY HEHPOAEPMHUTOM MHUPH-
JOKCHH Ha nupujiokcanbdocdar.

6.2. [Tonbepure COOTBETCTBYIOLIME MTApbl BUTAMUH — KO(EPMEHT:

1. HAJT". A. [Ipon3BoiHOE MTUPUIOKCHUHA.

2. TI1®. b. IlpousBogHoe pubodaaBuHa.

3. HS-KoA. B. IIpon3BogHOE THAMUHA.

4. DAL I'. IIpon3BO1HOE HUKOTUHOBOW KHCIIOTHI.
5. [1D. . IIpon3BoaHOE TAHTOTEHOBOW KUCIIOTHI.

Hpa@uﬂbHOCWlb pemenuﬁ npoeepbnie, cConocmasue ux ¢ omeemamul.

Bonpocs! nu1s1 06cyxaeHus

1. TIumeBast IEHHOCTH OENKOB, JKUPOB, YIIEBOJAOB. POITb BOJOKHHUCTBIX MOJMCAXAPUIIOB IS
paloThI MUIIEBAPUTEIHLHOTO TPAKTa 1 OOMEHHBIX MPOLIeccoB B opranu3me. HezameHnmele hakTopsl
TUTAHUSI.

2. DHeprust — noTpeOHOCTh, MPOUCXOXKICHUE U PACXOJ0BAHUE B OPTraHU3ME.

3. CuHApPOM HEAOCTATOYHOTO MUTAHWS — MPUYHHBI PA3BUTHS U XapaKTepHBIC MPOSBICHUS
KBaIlIMOPKOpa U Mapa3ma.

4. Xummueckas npupoza, KohepMeHTHbIE (OPMBI, MOJEKYJISPHBIE MEXaHW3MBI JCHCTBUS
U poJib B IpOIeccax MeTadoNIM3Ma BOAOPACTBOPUMBIX BUTaMHUHOB: TMamuHa (Bi1); pubodiaBuHa
(B2); mantoteHoBo# KucnotTel; HuaiHa (PP); mupuaokcuna (Bg); dhomueBoit kucnotsl (Bg); koba-
namuHa (B1); 6uoruna (H); ackopounoBoii kuciotsl (C).

5. Xumuueckasi mpUpoja, MEXaHU3MBI JIEHCTBUS M POJIb B IpOIleccax MeTaboIu3Ma KUPO-
pactBopumbIx BuTaMuHOB A, E, D, K.
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6. ButamuHomono0HbIe BeriecTBa: OuoduaBoHoubl (BUT. P), XONIMH, JHIIOeBas KUCIOTA,
napaaMHHOOCH30MHAast KUCIIOTa, BUTaMUH U, KapHUTHH, WHO3UTOJI, TAHTaMOBasi KUCIIOTA, aHTOIMA-
HUHBI, TJIFOKO3UHOJIATHI.

JUTEPATYPA JJIs1 IOATI'OTOBKH

Ocnognasn
1. Buonoeuueckas xumus / B. K. Kyxra [u ap.]. M. : Burom, Munck : Acap, 2008. C. 87-131.
2. Buonozuueckas xumus / A. JI. Taranosud [u gp.]. Munck : Bemm. mk., 2013. C. 332-358.

3. KoHcnekT exuuii.
Hononnumenvnan
4. Buoxumus yenoseka / P. Mapu [u ap.]. M. : Mup, 1993.
5. Moposkuna, T. C. BuTaMUHBI | KpaTKO€ PYKOBOJICTBO IS Bpayeil W CTYACHTOB MEIUIIMHCKHX,
(hapmakonoruueckux u ouonornyeckux crenuanbHoctedd / T. C. Mopo3kuHna, A. . MoticeeHok. MUHCK :
Acap, 2002.

3ATAHUS 1JISI CAMOCTOSITEJIBbHOM PABOTBI

3aoanue 1. 3aroMHUTE CYTOYHYIO MOTPEOHOCTh YEJIOBEKA B BHUTAMUHAX, CYIIECTBEHHOE
CHIDKEHHE KOTOPOM Hen30€KHO MPUBOIUT K HAPYIICHUIO OMOXMMHYECKHX MPOIIECCOB U PA3BUTHUIO
3aboneBannii. Ha3oBuTE MpU3HaKM TUIIOBUTAMHHO30B.

1.1. Kak Obuto yctanoneHo, cunapoMm BepHuke—KopcakoBa, IposBISIONIUICS HAPYIICHUEM
TOHYCa MBIIII KOHEUYHOCTEH, CHUKEHUEM YMCTBEHHOW CIIOCOOHOCTU U JI€30pUEHTAIlMEH, CBSI3aH
C HapyIICHUEM MPOYHOU CB3U anodepMeHTa u kopepmeHTa B pepMente TpaHckeronaze. CUMIITO-
MBI 3TOTO CHHJAPOMAa MOTYT MPOSIBIATHCS Y AIKOTOJUKOB BCIIEJCTBUE CHIDKEHUS TOCTYIUICHHS
B OpranusM BUTamMuHa. Ha3oBuTe 5TOT BUTAMHH U ero KodepmeHTHbie hopMbl. C kakumMu hepMeH-
TaMH KPOME TPAHCKETOJa3bl pad0OTAET 3TOT BUTAMUH?

3aoanue 2. 3a1OMHUTE SHEPro3aTparhl OPraHW3Ma B3pOCIOTO YeJIOBeKa B COCTOSIHMM IOKOS
1 JaOUIIBHOCTH 3TOTO IMOKa3aTensl B yCJIOBUAX MaTtojoruu. O0bscHUTe, Kyaa ucnoibdyercs AT
B COCTOSTHMM TOKOs. 3allOMHMTE peajibHBbI M JKeNaTeNIbHbIA BKJIaJ B HEPrONPOIYKINIO OEIKOB,
JKUPOB U YIJIEBOJIOB.

2.1. Kak mocrymaer opranu3m ¢ 00pa30BaBIIMMCS M30BITKOM aMHHOKHCIIOT, Korga Bsl mo-
TpeOJisieTe ¢ MUILeH WU B BUJIE TIUIIEBHIX T00ABOK OOJIbIIee UX KOJIUYECTBO, YEM TpeOyeTcs s
CHUHTE3a HOBBIX OenkoB? OTIHYAIOTCA JIM MEXaHU3MbI HCIIOJIb30BaHUSA M30BITKA aMUHOKHCIOT OT
MEXaHU3MOB MCIOJIb30BaHUs N30BITKA YTJIEBOOB WIIM JIUTIUIOB? YKaKUTE ITH Pa3THUHUS.

2.2. lcTouHUMKaMH SHEPTUU JJI OpraHU3Ma YeoBeKa B COCTOSIHUN TTOKOS SIBJISIOTCS:
A. PeasibHO — yruteBoasl 60 %.

b. XXenareaprno — ankorons 3 %.

B. Peanpro — Gemok 15 %.

I'. XKenatensHo — xup 40 %.

J1. Peambro — ankorois 0 %.

3aoanue 3. CHHAPOM HEIOCTATOYHOTO MUTAHUS MPOSBISAETCS B IBYX KIMHHUUYECKUX (OpMax:
KBalllMOPKOPE U Mapa3Me. Y MEITe yKa3aTh CXOACTBO Y MPUHIIMITUAIIBHBIEC PA3IMYHS MEXKY HUMH.

3.1. YV 6onpHOrO mociue onepaunun pe3eKUud TOIEeH KUIIKH, KOTopas Obljla MPOM3BEACHA JUIs
yJlaJeHusl OITyXOJH, B T€YEHUE HECKOJBbKUX HE/ENb PAa3BWIACH MIIOAIBOYMUHEMHUS M OTEYHOCTb
Tkaneit. [Ilpu ocmoTpe 0oNbHON HE BBITJISAAET UCTOIIEHHBIM, HO ObUIa 3aMeTHa OJIEAHOCTh KOYKHBIX
MMOKPOBOB. Kakyro MaTosIoruio MO3BOJISAIOT 3aMOAO3PUTH Bpady 3TH cuMOToMbl? Kakoil moaxon
MO>KHO OBLIO OBI IPEUIOKUTH JIJIS TPEOJOJIEHHUS 3TOTO COCTOSIHUA y MallMeHTa?

3aoanue 4. 3anoMHUTE: HApSAAYy ¢ HE3aMEHUMBIMU (AaKTOpaMU MHUTAHUS UMEIOTCS YCIOBHO
HE3aMEHUMbIE, KOTOPbIE HE OIPaHUYMBAIOTCS TOJBKO AMUHOKHUCIOTAMH ApIMHUHOM U TMCTUIUHOM;
OHU MOTYT CTaTh HE3aMEHHUMBIMH MPU ONPEAETIEHHBIX COCTOSIHUAX opraHu3Ma. OObsACHUTE, TIOYEMY
pU BIOOpE MUILIEBBIX HCTOYHUKOB HE3aMEHUMBIX KUPHBIX KUCIIOT HEOOXOAUMO pa3inyaTh OMera-
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3 u omera-6 kucnotsl. OOpaTUTe BHUMaHHE Ha MPEUMYIECTBA U HEOCTATKU HETEepPEeBaAPHBAECMBIX
MOJINCAXapU0B B COCTABE IUIIIN.

HpCZ@LUleOCl’I’lb peweHm? npoeepbnie, conocmasue ux ¢ omeemamu.
ITPOBEPHTE BAIIIK 3HAHUA (CAMOKOHTPOJIB YCBOEHUA TEM])I)

3aoanue 1. Jlannpie BpaueOHOTO OCMOTpA MOKUIION KEHIIHMHBI COOTBETCTBOBAIM Nepudepu-
yeckoll Heliponaruu. JlaGopaTopHble aHaIU3bl NOATBEPAMIN HEAOCTATOUYHOCTh THaMHUHA. AKTHB-
HOCTb KaKuX IPOLIECCOB CHUKEHA IPU JaHHOM T'MIIOBUTAMUHO3€E?

A. TpaHcaMHMHMPOBAaHUE AMUHOKHCIIOT.

b. JlekapOokcuimpoBaHHe aMHHOKUCIIOT.

B. OxucnutenpHoe 1eKapOOKCHINPOBAHUE O-KETOKUCIIOT.

I'. TpancMeTunupoBaHue aMUHOKHUCIIOT.

. OxucnuTesnbHOe Ae3aMUHUPOBAHUE aMUHOKHCIIOT.

3aoanue 2. Y GOIBHOTO MOCIIE MTEPEHECECHHOTO WH(pApKTa B TEUCHHE ABYX CYTOK 3HAUHUTEINb-
HO yBEJIMYMJIACh aKTUBHOCTh aclapTaTaMUHOTpaHchepasbl B KPOBH. YKaKUTE KOPEPMEHT JaHHOTO
(depMeHTa M THIT KaTaTU3UpyeMOd UM peakiuu. [Ipou3BOAHBIM KaKOro BUTAMHUHA SIBISICTCS ATOT
kodepmeHT?

3aoanue 3. Ilpu HepocTaTtke (PONMEBON KHCIOTHI CTPAAAET MPEXKIE BCETO KPOBETBOPECHHUE
U JIeSTEIbHOCTD KeTyJ0YHO-KUIIEYHOro TpakTa. Kakue coeanHeHus BXOIAT B cocTaB Be? B peak-
LUSAX KAKOTO TUIIA y4acTBYeT KopepmeHTHast popma (Ha30BUTE €€) 3TOr0 BUTAMUHA?

3aoanue 4. ['MOBUTaMUHO3 MTAHTOTEHOBOM KUCIIOTHI PAKTUYECKHA HE BCTPEYaeTcs, T. K. OHA
oOHapyKeHa MOBCEMECTHO: B TKAHSIX JKUBOTHBIX, PACTCHHI, MUKPOOPTAaHU3MOB. YKaKUTE Kodep-
MEHT JaHHOT'O0 BUTAMHHA, HA30BUTE THUII PEaKlUi, B KOTOPBIX OH y4yacTByeT. M300pa3ure cxeMaTu-
YECKU CTPOCHHE KOYEPMEHTHON ()OPMBI TAHTOTEHOBOW KHCIIOTHI:

3aoanue 5. Y My>XuuHBI, B TEYCHHE MHOTHX JIET 3JI0yMOTPEOISBILIETO aJIKOTOJIEM, MOSBUIHCH
BOCTIQJICHUSI CITU3MCTON 00O0JIOUKH s3bIKa, TYO, TOMYTHEHHE XPYyCTaMKa, OOIas MBIIICYHas Cia-
0ocTh. B aHanm3e kpoBU yCTaHOBIICHO 3HAYUTEIHFHOE CHIKEHUE aKTUBHOCTH TIIYTaTHOH-PEAYKTA3bI
SPUTPOIIUTOB. AKTUBHOCTh (pepMEHTa BBIPOCIIA TMOCie 100aBiaeHust B poly pudodnaaBuna. Kakoit
KO(EepMEHT BXOJUT B COCTAB TNIyTaTUOH-PEAYKTA3bl SPUTPOLIUTOB?

A.TII®. B.DAJl. B.HAJ. I.TroK. JI. Io.

3aoanue 6. bonbHOMY clienaHa onepanus pe3eKuy KeayaKa, IOCciIe Yero BCIeCTBUE HEJ0-
CTaTOYHOCTH BUTaMHuHa Bio y Hero pas3Buiiack anemusi. HazoBute kopepMeHTHBIE POPMBI ITOTO BU-
TaMUHa. B Kakux peakuusx oHM NPUHUMAIOT y4acTue?

3aoanue 7. K Bpauy o00OpaTuics TAIMEHT C JKalo0aMH Ha BOCHAIUTEIBHBIE IMPOIECCHI
KOXH (JepMaTHUT), COMIPOBOXKIAIOIINECS YCUICHHOHN IeATEIbHOCTHIO CAlbHBIX JKeJe3, BhIMaJeHIEM
BOJIOC — THITMYHBIMHA TPH3HAKaMU HEJIOCTAaTOYHOCTH BUTamuHAa H. OOBACHUTE, Kakue peaKiuu
oOMeHa HapyIIalTCs MPH 3TOM.

3aoanue 8. Kakne u3 HIKENEPEUHCICHHBIX MPOAYKTOB MHUTAHUS CONIEP)KAT MHOTO JIK030-
MEHTa€HOBOM U JJOKO3areKCaeHOBOM KUCIOT?
A. Kpesetku. b. Cemra. B. I'pyanoe momnoxo genoseka. I'. CoeBoe maciio.

3aoanue 9. Kakum 06pazom pacTBOpUMBIEC BOJIOKHA B COCTaBE MPUHUMAEMON MHIIU TOMOTa-
FOT CHU3UTh YPOBEHb XOJIECTEPOJIA B KPOBU?

A. JleHaTypupyrOT XOJECTEPOI B KEITYAKE.

b. I'niponu3yroT XonecTeposl B KUIIEUHUKE.

B. 3anmep:xuBarOT X0IECTEPOII B KMIIEYHUKE U TAKIM 00pa30M 3aMeJUISIOT €T0 BCaChIBAHUE.

I'. YceunuBaroT 3KCKpEIHIo KeITdu, YCKopsisi 0OMEH 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. Keronoseie tena. B. ['mukoren. I'. Tpuanunrinuepossl.

OTBeTHI K pelIeHu 0 3aJaHuii

/Jlna camonpoeepku ucxo0Ho2o ypoeHsa 3HaAHUIL

1—A,B,T.2—B, I, 1.3—B.5—B.62.1-1;2-B;3-1;4-b;5-A.
Jlna camocmoamenvhou padomut:

1.1 — B4y, ero xoepmentHbie popmsl TMO, T (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 Pa3IMYHBIX BELIECTBAX
1 OMOJIOTMYECKUX JKUAKOCTSIX CYLIECTBYIOT pPEakLMi, OCHOBAaHHBIE Ha LIBETHBIX pEaKIUsIX, Xapak-
TEPHBIX U1l TOW UM UHOW IPYNIIMPOBKH, BXOJSAIIEH B BUTAMUH.

1. Kauecmeennvie peakyuu na eumamun Bi. Buramun Bi cocTOMT M3 NMUPUMUIMHOBOTO
¥ THA30JIbHOTO KoJjiell. ButamMuu Bi momyuwnn Ha3BaHNe THAMHHA IOCKOJIBKY COAEPIKUT CEepy U a30T.

Peakuus oxkuciaenusi. B 1mienouHoil cpene THaMHMH OKHUCHAETCS (EppULMAHUIAOM Kallus
B THOXPOM, PacTBOpP KOTOPOro (hIroopeclpyeT CHHUM I[BETOM HpHU OOIYyYEHUH YIbTPa(HOIETOBbI-
MH JIy4aMm.

Xo00 pabomwt. B npobupky BHOCAT 1 xarutro 5 % pacrBopa TnamuHa, npudasistor 5-10 ka-
nenb 10 % pactBopa enxoro Hatpa, 1-2 kamnu 5 % pactBopa deppulinanuga Kamusi, B30aaThIBalOT
MOJy4eHHYI0 cMech. CTaBsAT MPOOMPKY B INTAaTHB IPEABAPHTEIBHO MPOrpeToro (iroopockona
1 HaOJIIOAI0T CUHIOKO (DIFOOPECLEHIIHIO.

/ua3zopeakumsi. B 1mienouHoil cpene THAMHUH C JAMa30pPEaKTUBOM OOpa3yeT CIIOKHOE KOM-
IUIEKCHOE COETMHEHNE OPAHKEBOI'O 1IBETA.

Xo0 pabomwu. K nuazopeaktuBy, comepxkameMmy 5 karenb 1 % pactBopa cynbhaHHIOBON
KHCJIOTHI U 5 Kanens 5 % pacTBopa HUTpUTA HATpU, 100aBistoT 1-2 karu S5 % pacTBopa THAaMHHA
M 3aTeM MO0 CTEHKEe, HAKJIOHWB MPOOUPKY, OCTOPOKHO aobaBistoT S5—7 kamenb 10 % pactBopa
O6uxapboHarta Hatpus. Ha rpanuie 1ByX >KUAKOCTEH MOSBISIETCS KOJIBIIO OPAHKEBOTO IIBETA.

Pesyabrar:

BoiBoa:

2. Kauecmeennasn peakuus na sumamun B.

Ilpunyun memooa. Oxucnennas gopma BuTamuHa B mpencraiser co0oil xentoe (iroo-
pecrupymoliee B yIbTpadHOIETOBBIX JydaxX BEMIecTBO. Peaknus Ha BUTaMuH By OCHOBaHa Ha €ro
CIOCOOHOCTH JIETKO BOCCTaHaBNUBaThCs. [Ipu 3TOM pacTBop BUTamHMHA B, obnamarommii skenToi
OKpacKoH, MpHOOpETaeT CHavyalla PO30BBIN IIBET 3a CUET 0Opa30BaHUs MPOMEKYTOUHBIX COEIMHE-
HUH, a 3aTeM 00eclBeYnBaeTCs, T. K. BOCCTaHOBJICHHAs (opma BuTamuHa B, GeciiBeTHa.

Xo00 padomwr. B pobupky HanuBaroT 10 kamens pactBopa BuTamuHA B, mobOaBistor 5 ka-
Mejab KOHLEHTPUPOBAHHOM COJISTHOM KHUCIOTBHI M OMYCKAIOT 3€PHBIIIKO METAJUIMYECKOro IIMHKA.
Hauwnnaercst BeIzieTIeHHE My3BIPHKOB BOJIOPO/IA, KUIKOCTh TOCTETIEHHO PO30BEET, 3aTeM 00OecIiBe-
gyuBaeTcs. CpaBHUBAIOT 00e popmbl BuTamMuHa B, o diroopeciieHmm.

Pe3yabrar:

BeiBOa:
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3. Kauecmeennasn peaxyus na eumamun PP

Ilpunyun memooa. Butamun PP npu HarpeBanum ¢ pacTBOpoMm arerata Meau oopasyer Iuio-
X0 PAaCTBOPUMBIN CHHHMI OCAJI0OK METHOW COJIM HUKOTUHOBOW KUCJIOTHI.

Xo0 pabomwr. Hanmusarot B npodupky 20 xamens 3 % pactBopa Butamuna PP (nmepen onpene-
JICHUEM PACTBOpP 00s3aTelNbHO CIeAyeT B30OJITaTh) W HArPEBAIOT JO KHUIICHUS, TIPU 3TOM MYTHBIN
pacTBOp CTaHOBUTCA Mpo3payHbiM. B36onras 5 % pactBop anerata meau, npuwirBaiT 20 xanenb
€ro K Harperomy pactBopy BuTamuHa PP. Coxepxumoe mpoOUpKH JOBOIST A0 KUICHHS M CPaszy
OXJIKJAIOT MOJI CTpyel XonoaHoi Boabl. Ha nHe mpoOMpKH BhINAagaeT CHHUN OCaloKk MEIHOW COJU
HUKOTUHOBOW KUCJIOTHI.

Pe3yabTar:

BriBOI:

4. Kauecmeennasa peaxyusn na eumamun Bg

Ilpunyun memooda. Butamun Bg 1ipu B3aMMOACHCTBUM C pACTBOPOM XJIOPHOTO Xkelie3a o0pa-
3yeT KOMIUIEKCHYIO COJIb THIa (PeHOJISITa jKeJe3a KPaCHOTo IIBETa.

Xo0 pabomut. K 5 karusim 1 % pactBopa ButamuHa Bg nmpuiauBaroT paBHOE KoinuecTBo 1 %
pacTBopa XJIOPHOTO JKeJe3a U MepeMenInBaroT. Pa3BUBaeTCst KpacHOE OKpaliiBaHUe.

Pe3syabrar:

BriBOa:

5. Kauecmeennasa peakuyusn na eumamun Bi;. Bio — eTMHCTBEHHBI BUTAMUH, COICPKAIIII
B CBOEH CTPYKTYype MeTasu (KoOambT).

Ilpunyun memooa. Ilpyu B3auMOJIEHCTBUN HOHOB KOOajgbTa C THOMOYEBHHOMN IPH Harpena-
HUM 00pa3yeTcsi poJlaHu]l KoOanbTa 3eJeHOro L{BETa.

Xo00 pabompr. Ha OGymaxxublii GUIBTp HaHOCAT 2—3 KaIUIM PacTBOpAa THOMOYEBHHBI U BBICY-
[IMBAIOT HAJ| IUIaMeHeM crnupToBKU. [locne 3Toro HaHocsaT Ha GuiIbTp 1-2 Kamau MHHEpaiu3aTa
(B12) u cHOBa HarpeBaroT GuIbTp Haja cnupToBKOW. Ha duibTpe, varie 1o kparo, MOSBISIETCS 3elie-
HO€ OKpaIlIMBaHUE, CBUJIETENbCTBYIONIEE O HATMYNU KOOAIbTa.

Pe3yabrar:

BeiBOI:

Padora 2. KoamyecTBeHHOe onpeneienne Buramuua C

Ilpunyun memooa. Meton ocHOBaH Ha crocoOHocth BuTamMuHa C BOCCTaHABIMBATH
2,6-muxitopeHOTMHIOPEHO, KOTOPBIA B KUCIIOH Cpelie MMEeT KPaCHYIO0 OKpacKy, a MPH BOCCTa-
HOBJICHUH OOECIIBEUMBACTCS; B MIETIOYHON cpeqe okpacka cuHss. s npenoxpanenus: Buramuna C
OT pa3pylIeHUs HCCIASAYEMBbI pPAcCTBOP THUTPYIOT B KHCJIOW Cpeie IWICJIOYHBIM PACTBOPOM
2,6-nmuxsnopdeHonMHI0PEHOTIOM S0 MOSIBICHUS PO30BOTO OKPAITUBAHUSI.

1. Onpeoenenue cooepircanun sumamuna C 6 kapmodpene.

Xo00 pabomur. OTBenmmBaroT 1 r kaprodens u pactTupatoT ero B crymnke ¢ 2 ma 10 % pactopa
COJITHOM KHUCJIOTHI (4TOOBI KapTOo(henb He TEMHE ), TOCTEIICHHO MPUINBas 8 MJI JUCTHILTUPOBAHHOM
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Bozbl. [lomydyeHHBI romMoreHaT (GUIBTPYIOT uYepe3 Mapii0 B CTaKaHYHMK, U (QHIBTPAT TUTPYIOT
0,001 = pacTBOpOM 2,6-muxsopdeHonHI0GEeHONIa 10 PO30BOM OKPACKH, COXPAHSIOIICIHCS B TeUe-
uue 30 c.

Jlnst pacueTa cojiepKaHusi aCKOPOMHOBOM KHCJIOTHI B TAKUX MPOJIYKTaX, KaK Kalycra, KapTo-
(enb, XBOSI, IIUIOBHUK | JIP., UCTIOIB3YIOT POPMYITY:

X = (0,088 - A - 100) / B,

r7ie X — CoJepKaHue acKOpOMHOBOW KuCIOTHI B Muuturpammax Ha 100 r mpoaykra; 0,088 — xo-
JIUYECTBO aCKOPOMHOBOM KHCJIOTHI, MI, COOTBeTcTBYyIomee 1 mi 2,6-muxnopdenonunaodenona;
A — pesynbrar TutpoBanus 0,001n pactBopom 2,6-auxnopdenonunnodenona, mi; B — kommue-
CTBO MPOJYyKTa, B3sITOC JUIsl aHam3a, T; 100 — nepecuer Ha 100 r mpoaykra.

B 100 r kaptodenst o6bruno conepxurcsa 1-5 mr suramuna C.

Pe3yabTar:

BriBOa:

2. Onpeoenenue codeprycanusn eumamuna C ¢ moue.

Omnpenenenne copepxanus BuraMmuHa C B MOYE Ja€T MPEICTaBICHUE O 3aracax 3TOTO BHUTa-
MHUHa B OpraHM3Me, TaK KaK MMEETCs COOTBETCTBUE MEXAY KOHLIEHTpalleld BUTaMMHA B KPOBU
M KOJIMYECTBOM 3TOTO BHTaMHUHA, BBIICISIEMBIM ¢ MO4Oi. OnHako npu runoButamuuose C coxep-
’KaHHe aCKOPOMHOBOM KUCIJIOTHI B MOY€E HE BCerja NOHMKeHO. YacTo OHO ObIBa€T HOPMaJIbHBIM, He-
CMOTps Ha OOJIBIIOI HEJOCTATOK 3TOTO BUTAMHHA B TKAHIX U OpraHax.

V 3nopoBbix drozeit BBenenue per 0s 100 mr Butamuna C ObICTPO MPUBOJUT K MOBBIILICHHIO
€ro KOHIIEHTpaIuy B KpoBHU U B Moue. [Ipu runmoBuTamMmruo3e C TKaHU, HCIIBITHIBAIOIINE HEAOCTATOK
B BUTaMHHE, 3aJIepKUBAIOT NPUHATHIN BUTaMuH C M €ro KOHIEHTpalus B MOYE HE IMOBBIIIACTCS.
Moua 310poBoro yenoBeka coaepxut 20—30 mr/cyrku Buramuaa C wim 113,55-170,33 MkMOIB/CyT.
VYpoBeHb 3TOTr0 BUTAMUHA MOHUKAETCS IPU LUHTE, a TAK)KE IPU OCTPHIX U XPOHUUYECKHX MH(EKIH-
OHHBIX 3a00JI€BaHUSX.

X00 pabompr. B ctakaHuuk win Koin604ky ormepuBaroT 10 mia moun u 10 M guctusnupo-
BaHHOH BOJBI, mepeMenmuBaroT, moakucisiror 20 xammsimu 10 % pactBopa constHOW KHCIOTHI U TUT-
pytor 0,001 H pactBOopoM 2,6-muxiopdenonnHaopeHona a0 po3oBoil okpacku. [ns pacuera co-
nep>kaHusi acKOpOWHOBOI KUCIIOTHI B MOY€E HCIIONB3YIOT (HOpMYITy:

_0,088-4-B
YT
r7ie X — cojiep>KaHue ackopOnHOBOM KuCIOTH B Mr/cyT; 0,088 — xonudecTBO acKOpOMHOBOM KuC-
70Tel (Mr) cootBercTBYIOIee 1 M 2,6-muxiopdeHonmmHnodeHona; A — pe3yabTaT THTPOBAHHS
0,001 =1 pactBOpom 2,6-muxsopdenonuuaopeHona, Mia; b — obbemM MouM, B3ATBHINA Ui TUTPOBA-

HuUs, M, B — cpenHee cyrounoe koimdecTBo Mouu (Juist myxanH 1500 mot, murst sxermma 1200 Mon).
Koaddunment nepecuera B enunuiibl CH (MkMonbs/cyT) — 5,7.

Pesyabrar:
BbiBoa:

IMoanuch, mpenogaBarteJisi:
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3AHSATHE 30
BUOXUMMUSA IINTAHUS. MUHEPAJIBHBIE BEIHIIECTBA.
PEI'YJisIUA BOAHO-2JIEKTPOJIMTHOI'O BAJTAHCA

AKTYaJIbHOCTD TeMbl. I3MeHeHNe coCTaBa MUHEPAIbHBIX BEIIECTB, HAPYIIICHUE pacipeie-
JICHUS DJICKTPOJIUTOB U KUIAKOCTH B OPTraHU3ME SBIISIIOTCS MPUIMHON MHOTHX CEpbE3HBIX HapyIIIe-
HUH, KOPPEKITUEH KOTOPHIX Yallle BCEro 3aHUMAIOTCS PEAaHUMATOJIOTH.

Heab 3aHATHS: 3aKPENUTh 3HAHUS AJICKTPOJUTHOTO COCTaBa YKUIKOCTEH OpPraHM3Ma, POJIH
MHUKPO- U MaKpPOIJIEMEHTOB B KJIETKaX W BHEKIECTOYHOW XKHUJAKOCTHU IS TIOCICAYIOIIETO HCIIOIb30-
BaHMS X BO BpauyeOHOM JIEATETLHOCTH.

TpedoBanus K MCXOAHOMY YPOBHIO 3HAHMWIi. {1 MOTHOTO yCBOEHUSI TEMBI HEOOXOIMMO
MTOBTOPHTH:

* U3 obwell Xumuu.

— TOHATHS «OCMOTHYECKOE JABJICHHUE», «OCMOJUIBHOCTDY, «TUIIOTOHUYECKOE U TUIIEPTOHU-
gecKoe u3MeHeHne o0némay, «pH», «0ydepHbIe CHCTEMBI;

" OUOOPAHUYECKOU XUMUU.

— KETOHOBBIE TeJIa, AIbOYMUHBI, [NI00YJINHBI;

" HOPMANLHOU PuU3UOI0cUU.

— pacmpezesieHue BOJIbI B OpraHu3Me, akBallOPHHEI;

— COCTaB MHTEPCTUIINATBLHON (MEKKICTOYHOM) U KIIETOYHOM KHUIKOCTEH OpraHu3Ma;

- wmexanmM jaeiicteust Na' /K -AT®a3sr;

" OUON02UHECKOU XUMUU.

— (epMeHTBI, TOPMOHBI, MEXaHU3MBI PETYJISAINN aKTUBHOCTH (DEPMEHTOB.

3AJAHUS 1JIsI CAMOITPOBEPKU UCXO/JHOI'O YPOBHS 3HAHUI

3aoanue 1. B 00bIYHBIX YCIOBUAX HEM30EKHAsl CYyTOUHAs MOTEPS BOABI B3POCIBIM YEIOBEKOM
cocrasiseT okono 2500 M. YkakuTe, CKOJIbKO BOJBI TEPSIETCSA:
a) ¢ BBIIBIXa€MbIM BO3/1yXOM; 0) ¢ MOYOIi; B) yepe3 KOy B BHJIe TToTa?

3aoanue 2. YTo npou30UIET IPU NOMEUICHUH SPUTPOLIUTOB B THIIOTOHUYECKYIO Cpeny?
A. OHM HE U3MEHSATCS.

b. Hactynur ux cmopiiuBasue.

B. IIpouzoinér remomnus.

3aoanue 3. Keronossie Tena (AH) sBnstoTcst 6onee CUIBHBIMU KUCJIOTaMH, YEM YTOJIbHAS
KHCJIOTa. B Kakyr0 CTOpOHY CMECTHTCSI pABHOBECHE PEaKITUHU?
HCO® + AH <> H,COz + A”

3aoanue 4. Y 601bHOTO NOSIBIIINCH OTEKH. KakoBbl BO3MOKHbIE IPUUYHUHBI?
A. Hapymienue GeslokCMHTE3UpYIOLIeH (QYHKIIMY EUSHH.

b. Cryienue kpoBm.

B. IIporennypus.

I'. HegocraTok Ba3zomnpeccuHa.

HpaeuﬂbHocmb peweHuﬁ npoeepbnie, cConocmasue ux ¢ omeemamu.

Bonpocsl 1151 00CyKIeHUA:

1. Hopmbl noTpe6iieHus BOJIbL, TOCTYIJICHHE U BBIBEJCHUE BOABI. Pacnpenenenue u poib Bo-
II6l B OpTraHU3Me.

2. Kanbuuit, pocdop. Pons B MeTabonu3me, ropMOHaIbHAs PETYIISAIMS UX OOMeHa.

3. Harpwii, kanwuii, XJ10p, Marauii, cepa. Poib 3THX Makpo3JIeMEHTOB B MeTa0OIU3ME.

4. ObMmeH xerne3a B opranusMe (BcacblBaHUE, TPAHCIIOPT, BHYTPUKIETOYHBIN oOMeH). buoso-
rudeckasi poib xenesa. JKenes3oneuuTHEIE COCTOSIHUS U Kene30AepUIUTHbIE aHeMuu. [lernoHu-
poBanue xene3a. [IposiBieHus n30bITKA Kene3a B OpraHu3me
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5. Ponbe Menu, nMHKa, ceneHa, ioaa, propa, Mapraniia, kodanbTa B MeTa0OIM3ME TKAHEH.

6. MexaHu3M JIeHCTBHSI TOPMOHOB, PETYJIUPYIOIINX BOJHO-MHUHEPATLHBIN 00MeH ( Ba3ompec-
CUHA, HATPHIA-YPETUIECKOTO TOPMOHA, AJIbIOCTEPOHA).

7. PeHHH-aHTMOTEH3WHOBAs CHCTEMA U €€ POJIb B PETYJISIIUN BOIHO-COJIEBOIO OOMEHA.

JIMTEPATYPA JUISA ITIOATOTOBKH

Ochnosenas
1. Buonoeuueckas xumus / B. K. Kyxra [u ap.]. M. : Bunom, Munck : Acap, 2008. C. 515-549.
2. buonoeuyeckas xumus / A. 1. TaranoBuu [u ap.]. Munck : B, mik., 2013. C. 359-375.
3. KoHCIEKT JeKIHid.
Hononnumenvnan
1. Vaiim, A. OcuoBsl 6uoxumuu / A. Yaiit, ®. Xenanep. M. : Mup, 1981. T. 3. C. 1307-1314.
2. Huxonaes, A. A. buonorndeckas xumus / A. S1. Hukonaes. M. : Meauiuackoe nH()OPMAIIHOHHOE
arenctso, 2004. C. 399-411.

3ATAHUSA NJISI CAMOCTOSITEJABHOM PABOTHI

3aoanue 1. 3anomanTe PU3NOIOTUYECKIE KOHIIEHTPAIIUN OCHOBHBIX KATHOHOB:

Katuonsl Ilnazma JpUTPOUMTHI
Kanuii 3,5-5,5 MmMonb/1 80—113 MmMmoab/n
Harpuii:
B3pOCITbIE 130-150 mmons/1 13,5-21,8 mmounw/n
IETH 130-145 MmMomb/1

Copepxanue 00IIEro KalblUs B CBIBOPOTKE KPOBU — 2,2—2,7 MMOJIb/J, HOHU3UPOBAHHOTO
KaJbIUs B CIBOpOoTKEe — 1,1-1,3 MMOIIB/I1.

3aoanue 2. Bce MHUHCPAJIbHBIC BCIICCTBA B 3aBUCUMOCTH OT MX KOHLCHTPAIKWHU B OPraHU3ME
moapasaACIAOTCA Ha MAaKpO- U MUKPOJJICMCHTHI. MI/IHepaJ'II)HI)IC BCIICCTBA, COACPIKAHNUEC KOTOPBIX
IMPEBLIIACT 50 Mr/Kkr Macchl TCJIa, OTHOCATCA K MAKpPO3JIEMCHTAM. Hepqu/IanTe 9TH 3JICMCHTEI.

3aoanue 3. B cocTaB KakuxX XpOMOIIPOTEHHOB BXOTUT JKeJIe307
A. [uroxpoma Pysp.

b. I u II KoMIIJIEKCOB IBIXATCIIHFHOM IICTIH.

B. III u IV xoMIUIEKCOB IBIXaTEAbHOM IIEIIH.

I'. llepynonnazMuHa.

J1. Muorio6uHa.

3aoanue 4. MyKkoBHUCIIHI03 — HACJIEICTBEHHOE 3a00JIEBaHHUE, XapaKTEPHUIYIOIIEECs Mopake-
HUEM KeJle3 BHEIIHEN CEKPEMH, KIMHUYECKU IIPOSBIISAETCS CTYILEHUEM CIIM3U B BBIBOJHBIX ITPOTO-
Kax (r1aBHBIM 00pa3oM, MOKEITYJOYHON *Kejle3bl U OpOHXOB). DTHONOTHS 00JIE3HU — IeHeTHYe-
ckuit nedpekr CFTR (mepeBoa: KUCTO3HO-PUOPO3HBIN TPAHCIIOPTEP-PETYIATOP), T. €. XJIOPHOTO Ka-
Hana. [IpennoxuTe crmoco0 jieueHus 3Toro 3aboseBaHus (Ha OCHOBAaHUU MaTepuaa JeKIUH).

3aoanue 5. Ilocne Ha3HAUEHUS NpPENapaToOB CeJeHa B KPOBU y MAIMEHTA!
A. CHusuzocs coaepxkanue npoaykton [1OJI.

b. YBenuuunock conepxanne npoaykros ITOJI.

B. YBennuunace akTHBHOCTH ITyTaTHOHIIEPOKCUAA3BI SPUTPOLIUTOB.

I'. CHM3miiach akTUBHOCTB MITyTaTHOHIIEPOKCH1a3bl SPUTPOLIUTOB.

3aoanue 6.3anoMHUTE: B Clydae CHW)KCHUS 00BEMa KPOBH BKIIFOUAIOTCS J[BA MEXaHU3Ma!
1) pazapaxkaroTcsi perenTopsl TUMOTaTaMyca, YTo MPUBOJIUT K aKTUBAIMU CHHTE3a Ba3OMPECCHHA,
2) pa3pakaroTcsl PelenTOphl IOKCTArJoMepyISIPHOTO amiapara Mmodek, 4YTO COMPOBOXKIACTCS BbI-
OpocoM B KPOBOTOK PEHHHA.

Hcnonb3ys NpUBEICHHYIO CXEMY, U3yYUTE OCHOBHBIC 3()(heKThl TOPMOHOB U pEHUHA:
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Hpa6uﬂbHOCWIb pewenuﬁ npoeeponie, conocmaeue ux ¢ omeemamul.

ITPOBEPHTE BAIIIM 3HAHUS (CAMOKOHTPOJIb YCBOEHMS TEMBI)

3aoanue 1. Y 601pHOTO0 HePUTOM Pa3BUIHCH OTEKU. UTO MOXKET CIYXKHTh MUX OCHOBHOM

MPUYHHON?

A. YMeHbllIeHUE COJIep’KaHUsI B KPOBU allbOyMUHOB.

b. YMmenbiieHue conepkanus B KpPOBU II100YJIUHOB.

B. YBenuuenue conepkanusi B KpOBH OEIIKOB OCTPOM (hazbl.
I'. CHrxeHue KOHIIEHTpAlMK [IFOKO3bI B IJ1a3Me KPOBH.

J1. CHI>KeHne KOHIIEHTpALMK HaTpHsl B IIa3Me.

3aoanue 2. O0bsICHUTE, TIOYEMY W HEIOCTATOK, M MU30BITOYHOE IMOCTYIJICHHE BHTaMHUHA ][]

B OpraHu3M 6y,HeT IMPpUBOAUTH K ACCTPYKIHUU KOCTHOM TKaHH.

3aoanue 3. HazoBrTE MUHEpAIbHbBIE BEIIECTBA, BBIMOIHSIIONINE CIeIyIOINe QyHKIUU:

A. Tlonnepxka 31eKTpOJUTHOTO OanaHca.

b. ITonnepxkka onpenei€HHOro OCMOTHYECKOTO JABJICHHUS.

B. Co3nanue 01aronpusTHBIX YCIOBHM [T PACTBOPEHHSI OEITKOB KIETOK KPOBH.

I'. Yuactue B MexaHu3max BO30yJTUMOCTH.

J1. BiusiHue Ha 0OOMEHHBIE MPOLecChl MYTEM aKTHUBUPOBAHUS MM MHTUOUPOBaHUS (PepMEHTOB.
E. Munepanuzanus kocteil ckenera u 3y00B.

3aoanue 4. Bo BpEMA TUPCOUADKTOMUN XUPYPI' HC 3aMCTHIT PACITIOJIOKCHHBIX B TOJIIIC IUTO-

BHJIHOM KeJI€3bI MAPAITUTOBUIHBIX XKeEJIE3. Y 00JBHOr0 HavaIuch cyaoporu. [louemy?

A. B pe3ynbTare najgeHus CoAcpKaHus B KPOBU TUPEOKAIbLUTOHUHA.
b. B pe3ynbprare CHUXEHUS COAEPKAHUS B KPOBH ITAPATUPHHA.

B. Benencraue cHmkeHns copepkanust Ca’™* B miazMe KpoBH.

I'. Benenctaue yBenuuenus cofepskanus Ca’ B Ia3me KpOBH.

3aoanue 5. OTEK rOJOBHOIO MO3ra — OIIACHOE OCJIOKHEHHE TpaBM uepena. OH MOXKET TaKxke

pa3BUTHCA MPHU HEMPABWIBHOM TAaKTHKE JICYEHUs KPOBOMOTEpH (M3-3a U30BITKA BBEJIEHHOM B opra-
HU3M XuaKocTH). Hapyiienne GyHKINN KaKuX KJIACCOB aKBAIIOPHHOB MPH 3TOM OTMEUaeTcs?

A. AxBamopuroB AQ P;u AQ Py.
b. AkBarnuieponopuHoOB.
B. AxBanopunos AQ P».

OTBeTHI K pelIeHUI0 3aIaHu i

na camonpoeepku ucxo0no2o ypoeHs 3HAHUIL:

1 —a) 300—400 mi; 6) 1200-1500 mi; B) 500—-600 M.

2—B.3—Bmpaso. 4 — A, B.

na camocmoamenvnoit padbomot.

2— Na, K, Ca, Mg, P, Cl, S. 3— A, B, Jl. 4 — rennas umxenepus. 5— A, B.
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JIABOPATOPHAS PABOTA (60 MUHYT)

PaGora 1. Onpenesenue coaep:;KaHUsi HATPUSA B CbIBOPOTKE KPOBH (OTOMETPHYECKHUM
MeTO10M

Ilpunyun memooa. MeTo OCHOBaH Ha TOM, YTO COACPIKAIUICSA B 00pa3Iiie HaTpui ocaxa-
€TCsl ypaHWJIAIleTaTOM MarHus. Y paHWI-aHUOHBI, OCTABIIUECS B PacTBOPE, CIIOCOOHBI 0OPa30BBI-
BaTh OKpPALICHHBIA KOMILIEKC C THOTIHKOJATOM. KOHIIeHTpalus HAaTpusl MPSMO MPOIOPLHOHAIbHA
Pa3HOCTH MEXIY XOJIOCTOM (6€3 MpeunUTAIINH) U ONBITHON poOaMu.

Xo0 pabomut. bepyt 2 nenrpudyxusie npodbupku. B nepByro npobupky (OrnbITHAsS mpooda)
ormepuBatoT 1,0 mi pearenra 1 u 3atem nobapmnstor 0,02 M CHIBOPOTKH KpOBU. Bo BTOpyIO Tpo-
Ooupky (ctanmaptHas npoba) BHocsT 1,0 mut pearerta 1 + 0,02 M1 cTaHmapTHOTO pacTBOpa.

Heo0xoauMo cTporo cod/1101aTh NMoc/jae10BaTeILHOCThL BHECEHHsI PEAKTUBOB B MPOOHP-
KM (CBIBOPOTKY A00aBJISIIOT K peareHry)!

3akpeiBatoT poOupkH U 30 ¢ BCTPSAXHMBAIOT MX COJACpKUMOE. Uepe3 5 MUH BHOBB TaK Ke
BCTPSIXMBAIOT U OCTaBIsAOT mpoObl HAa 30 mMuH B TemHoTe. 3areMm neHTpudyrupyor 10 muH
(1000 06/muH).

W3 kaxnoit nentpudyxnoit npobupku orouparor mo 0,02 Ma HaZOCATOYHON KHIKOCTH
B OOBbIUHBIE MPOOUPKU U A00aBISIIOT B Kakayto 1o 2,0 mu peareHTa 2. OJHOBPEMEHHO T'OTOBAT
xonoctyto mpoly (0,02 mu pearenta 1 + 2,0 mu pearenra 2). PeakiimoHHYI0 cMecCh TIATENBHO Iie-
PEMEIIMBAIOT U MHKYOUPYIOT 5 MUH MPU KOMHATHOW Temmneparype. 3MepsroT ONTHYECKYO TUIOT-
HOCTb BC€X MPOO MPOTUB BOBI, UCIIONIb3Ys KIOBETHI 5 MM ((PHOJIETOBBII CBETOPUIBTP, JUIMHA BOJI-
HbI 400 HM).

Pacuém: xonnenTtpamuio Na* (MMOJIB/1T) onpesiensioT no Gopmyiie:

— Exon p Eon C

on E Y E X CT
X0II CT

i€ Exon, Eon ¥ E¢; — onTuyeckas miioTHOCTh XOJIOCTOM, OMBITHOM M CTaHAApTHON MpPoO, COOTBET-
cTBeHHO; C¢r — KOHIIGHTpAIIUs CTaHJapTHOTO pactBopa (150 MMonb/1).

Conepxanne Na* B CBIBOPOTKE KPOBH B HOPME cocTapisieT 135—150 MMoub/it.

Pesyabrar:

Knunuko-ouaznocmuueckoe 3nauenue. Y MEHbIICHHE KOHLIEHTPALlMU HATPUSI B CHIBOPOTKE
KpOBU OOYCJIOBJIMBACT KIIMHUYECKUN CHMITOMOKOMILIEKC, XapaKTEPU3YIOUTUNCS TTOSIBJICHUEM ara-
THHU, TIOTEPEHl ammeTuTa, TOIIHOTOW, PBOTOHM, HapylleHHEM pedIeKCOB, TaXUKApAHEH, MaJeHHeM
KPOBSIHOTO JIaBJICHUS, ICUX03aMHU.

l'unepHaTpueMusi COMPOBOXKAACTCSA TAKEIBIM OOIIUM COCTOSHUEM OOJIBHBIX, MOBBIIICHUEM
TeMIepaTypbl Tella, TAXUKapauen.

BuiBoa:

Padota 2. OnpeaesneHue coiep:kaHusl KaJus B CIBOPOTKe KPOBH TYPOOIMMeTPUYECKUM
METOI0M.

Ilpunyun memooa. MeTos1 OCHOBaH Ha CIIOCOOHOCTH MOHOB KaJIusi 0OPa30BbIBATh CTAOMIIb-
HYIO CYCIIEH3HUIO C HOHaMU TeTpadeHmioopara. MyTHOCTh CYCIEH3MH MPONOPIMOHAIbHA KOHIICH-
Tpaluy HOHOB KaJusl.

Xo00 pabomwr. bepyr Tpu npoOupku. B mepByro mpoOupky (ombITHas mpoda) HaIMBAIOT
2,0 mu pearenta u no6asisitoT 0,04 MuI CHIBOPOTKH KpOBH, BO BTOPYIO MPOOHMPKY (CTaHAApTHAs
npo6a) BHOcAT 2,0 M pearenta + 0,04 M1 cTaHAApTHOTO PACcTBOpaA, B TPETHIO MPOOUPKY (X0J0CTast
po0a) 700aBISAIOT TOABKO peareHt (2,0 mi).
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Heo0xoauMo cTporo co6.1101aTh NMOCJIe10BaTeIbHOCTh BHECEHHSI PEAKTHBOB B NMPOOHMp-
KM (CBIBOPOTKY A00aBJISIIOT K peareHry)!

[TepememuBaoT 1 UHKYOHPYIOT 2 MUH. BHOBB TIIATENBHO MEPEMENINBAIOT U WHKYOHPYIOT
To4yHO 10 MHH IpU KOMHATHOU TemmepaTrype. 3MepstoT onTHYeCKYyH0 MIIOTHOCTh OMBITHON MPOOBI
(Eon) 1 cranmaptHOTro pactBopa (Eq;) mpoTHB X070CTOM MpOObI, UCHIOIB3YS KIOBETHI 5 MM (PKEIThIN
cBeToUIbTp, HauHa BotHBI 590 HM). [lepen hoTomeTpupoBanueM mpoObl HEOOXOAMMO B30OJITATS.

Pacuém: xonnentpanmo K (MMons/iT) onpeensioT o Gopmyie:

COH = CCT X EOH / ECT'

+
Conepxanne K B CBIBOPOTKE KPOBH B HOpME cocTaBiisieT 3,4-5,6 MMoIIb/II.
Pe3yabTar:

Knunuko-ouaznocmuueckoe 3nauenue. YMEHbIICHUE KOHILEHTPALMU KaJlHs B CHIBOPOTKE
KPOBU MPUBOAMT K TSKEIBIM HAPYIIEHHUSIM — BIUIOTH JI0 MOSBJICHHS BSUIBIX Mapaiudei. Yxyama-
HOTCA IICUXHUYECCKasI U YMCTBGHHBJI JACATCIIbHOCTD, yrHeTaeTcsl HepPICTaJIBTI/IKa KHUIIICYHUKA, pa3BI/I-
BAETCSI METEOPU3M, PACHIUPSIOTCA KETYJOK U MOUYEBOM MY3bIPb.

FHHGpKaJII/IeMI/Iﬂ COHpOBO)KI[aeTCFI OHIYIIIGHI/IGM «I10JI3aHUS MypameK», NCYC3HOBCHHUEM Cy-
XOXKHUJIBbHBIX pediexcoB, HapymieHueM GyHkuuu cepaua. [Ipu 1BykpaTHOM MpEBBIIIEHUU COIEpKa-
HUS KUl B KPOBH CEPJILIe OCTaHABIMBACTCS B (pa3e AUACTOJIBL.

BriBOa:

IMognmuch, mpenogaBarteJis:

254



3AHSATHE 31
KOJIVIOKBUYM 110 TEMAM «bBUOXUMMUSA KPOBH», «xbBUOXUMMUS ITUTAHUS»,
«BOJHO-MUHEPAJIbHBIII OBMEH»

BOHpOCLI JJIS1 MOATOTOBKHU K KOJLJVIOKBUYMY .

1. T'emornoOuH (CTPyKTypa, MOJEKYIApHBIE (POPMBI reMOTI00MHA, POU3BOJHBIE TE€MOTIIO-
OuHa, aHOMaJIbHBIC (POPMBI FEMOTTIOOHHA).

2. MexaHu3Mbl TPAaHCIOPTa KUCIOPOAA U YIJIEKHCIOro ra3a KpoBbio. IlyTu mncnonp3oBaHus
KHCIIOpO/ia B KJIeTKax. Buabl U npuyuHbl runokcuu. MeTtabonuyeckue mpoIecehl, COTPOBOXKIAL0-
HIMECs PeaKIUsIMH JIEKapOOKCHIIMPOBAHUS BEIIECTB.

3. Bydepnbie cucteMbl KpoBH (KOMIIOHEHTHI, MEXaHU3M JICUCTBUs, Oy(epHas EMKOCTh, COII-
psbxenue). JlakraTanuao3, KeToauao3 (yCIOBHUs U MEXaHU3MbI Pa3BUTHUSA).

4. ®epMeHTHI I1a3Mbl KPOBU: CEKPETOPHBIE, SKCKPETOPHbIEC, MHINKATOPHbIE (IpUMephl dep-
MEHTOB, MECTO MX 00pa3oBaHuM). [IMarHOCTHUECKOE 3HAYCHUE WHANKATOPHBIX (PEPMEHTOB TLIIA3MBbI
KpPOBH.

5. benku masmel kpoBu. OCHOBHBIE O€IKOBBIE (paKIMU: aTbOyMHH, II0OYIUHBL, (pubpuHO-
red (comepxaHue, (QYHKIMH); albOyMUH-TJIOOYTHHOBBIH KOA(G(UIMEHT U ero JUarHOCTUYECKOe
3HaueHue. buojoruyeckast pojib U IMarHOCTUYECKOE 3HAYEHUE HEKOTOPBIX OENIKOB IIa3Mbl KPOBU
(ranTornoOuH, TpaHcheppuH, LEPyIOILUIa3MHH, 01-MHTHOUTOP MpoTreas, C-peakTUBHBIA OENOK, UH-
TepdhepoHbl, KPHOTIOOYITHHEI).

6. Uro monumarot nojg remocrazom? IlpencraBienue o MexaHu3Max remocrasza. Tpu OCHOB-
HBIX CTPYKTYpHO-(DYHKIIMOHAJIBHBIX KOMIIOHEHTa remocta3a. IlaTonmormueckue cocrtosiHus, 00y-
CJIOBJICHHbBIE HApPYIIEHUEM CUCTEMbI reMocTaza?

7. OyHKIIMOHAIBHBIEC 3BEHbSI CHCTEMBI CBEPTHIBAHUS KPOBU M UX OMOJIOTHYECKAst POIb.

8. MonekynsipHble MEXaHU3MBbI COCYIUCTO-TPOMOOIIMTAPHOTO TEMOCTAa3a.

9. CaeprhIBaromasi cucTeMa KpoBU (KOMIIOHEHTBI M MIX MPOUCXOXKICHHE). | eMoKoarymsus
(onpenenenue, (a3pl 00pa3oBaHUs KOATYIALMOHHOTO TPOoMOa M MX NMPOJOKUTENBHOCTh). BHYT-
PEHHUI U BHEUTHUM MEXaHM3M T'€éMOKOaryJsiiuu (CXeMbl), OOIIre 3Tanbl U OTINYUSA. AKTUBATOPHI
¢dakTopa XaremaHa. Ponb TpoMOOLMTOB B reMokoaryiasiuu. POHU3HOIOrHYecKre KOHLIEHTpPALUH
¢ubpuHoreHa B kpoBu. Cxema npeBpauieHust puopuHoreHa B GpuoOpuH. MoseKkyaspHble pa3inuyus
¢ubpuna S u |. duznonornyeckne KOHIEHTPALUU KaJIblUsl B KPOBU U €r0 Y4acTHE B CBEPThIBAHUHU
kpoBu. Butamun K (xumuueckas npupoza, pa3sHOBUIHOCTH, IPUPOAHBIE HCTOYHUKH, POJIb B TEMO-
Koarynsuu, Bukacos). Koarymorpamma (ompeneneHue, KpaTkas XapaKTEpUCTHKA, MOKa3aTelu:
BpeMsl CBEPTHIBAHUS KPOBU U KOHIIEHTpausi GUOPUHOTEHA).

10. AnTtukoarynsHTHasa cucreMa. Kinaccudukanus ecTecTBEHHBIX aHTHKoArynssHToB. Hanbo-
Jiee 3HaYMMbl€ €CTECTBEHHbIE aHTHKOATYJISTHThI, MEXaHU3M UX JIeHcTBUs. MIcKyccTBEeHHbIE aHTHKOA-
TYJISHTHI (puMepbl). MexaHu3M AeHCTBUS JUKyMapoJia U rernapuHa.

11. dubpunonuTHyueckas cucTeMa, MexaHu3Mbl GuOpuHOIN3a. [lmasmMuHoBas cucrema (Kom-
IIOHEHTHI U UX NPOUCXOKICHHUE, MEXAHU3M JIEHCTBUA).

12. Butamun B; (tnamun), B, (pubodnasun), mantoTeHoBas kucioTa, PP (HUKOTHHOBas KU-
ciota), B (mupuaokcun), By (pomuesast kucnora), Bi, (kobanamun), H (6uotun), C (ackopOuHo-
Bas KUCJIOTa). XUMUYECKas MPUpoaa BUTAMUHOB. 3HaTh KOPEPMEHTHbIE (JOPMBI U yHacTHE B MeTa-
6onM3Me, MPU3HAKA TUIIOBUTAMHHO32, CYTOYHYIO MTOTPEOHOCTh M MUILEBbIE HCTOYHUKH. YMETh Ha-
pucoBath 010K-cxembl cTpoeHus: kKodpepmeHTHbIX popm Butamuua PP (HA/l u HAJI®) u Butamuna
B, (PMH u ®A/l). AnTuBuTaMuHb U UX Kiaccudukammsa. OneHka 00ecreYeHHOCTH OpraHu3Ma
BUTaMHHaMU. ButamuHomomoOHBIE BemiecTBa: OmodaBoHOUIb (BUTaMHUH P), X0JMH, JIumoeBas
KHCJIOTa, TapaaMMHOOEH30MHas KUCIIOTa, BUTaMUH U, KapHUTHH, MHO3UTOJ, NAaHraMoBasi KUCIIO-
Ta,aHTOLIMAaHUHBL IIIOKO3UHONATHL. [IpencTaBienne o cTpykType, O1ogorudeckast poib.

13. Tokodepon. Xumuueckas Ipupoaa, ydacTue B MeTabOIU3Me, MIPU3HAKH TMIIOBUTAMUHO-
3a, CyTOYHas MOTPEOHOCTh, OCHOBHbIE UCTOYHUKHU BuTamuHa E.
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14. Perunon. Xumuyeckasi Mpupojia, ydacTue B MeTaboIM3Me, MPU3HAKU THIIO- U THIIEPBH-
TaMUHO03a, CyTOYHas MOTPeOHOCTh, OCHOBHbIE HCTOUHUKH BUTaMUHA A.

15. Buramun K. Xumuueckas npupozna. buonornueckas pons. IIpusHaku runoBUTaMuHO3a.
OcHOBHbIE HICTOYHHUKH U CYTOYHAsI TOTpeOHOCTh. Brkacon. AHTUBUTAMUHBI.

16. Butamun D. Xumuueckas npupoja, UICTOYHUKH U cyTouHast morpedHocTh. OOpa3oBanue
aKTUBHOM (Qopmbl ButamuHa D3 B opranusme. buonoruueckas ponb. [IposiBienus rumno- u rumnep-
BUTaMHUHO34.

17. DHeprozarparbl OpraHu3Ma B3pOCIOTO YEJIOBEKa B COCTOSIHUU MOKOSI B HOPME U M3MEHe-
Hus ux npu naronoruu. ITytu ucnonszoBanus AT® B cocrostHuM 1okosi. Bkian B 3Hepronpoayk-
110 OEJIKOB, KHUPOB U YIIIEBOOB.

18. Merabonuyeckue MpoLecChl HCIOJIb30BAaHMs YTIIEBOOB, KHPOB U OEIKOB B KAUECTBE HC-
TOYHHUKOB SHEPTruu (TJIMKOT€HOJIN3, JUXOTOMHYECKOE PACIICIUIEHHWE IIIIOKO3bl M IMOCIeIyollee
okucnenue [1BK, moOumu3amus xupa u3 1eno u -OKUCICHNUE )KUPHBIX KUCIOT).

19. Metabonuueckre Ipoecchl ASTTOHUPOBAHUS YIIIEBOJOB U JUMHI0B MHUIIU, KETOTeHE3.

20. IMTumesas HEHHOCTH YIJIEBOJIOB, JTUMHUIOB M OenkoB. HezamMeHMMBIE M yCIOBHO He3ame-
HUMBIE (PaKTOPbI MUTaHUs. PO MUIEBBIX BOJOKOH AJIs paOOThl NUIIEBAPUTEIBHOTO TpaKTa U 00-
MEHHBIX IIPOLIECCOB B OpraHU3MeE.

21. Kammopkop U Mapa3M — KIMHUYECKHE (OPMBI CHHAPOMA HEOCTATOUHOCTH MUTAHUS.
XapakTepHbI€ YePThl, CXOJICTBO U MPUHIMIIUAIBHBIE OTINUMSL.

22. Hopmsbl noTpebiaeHus BOJbI, MOCTYIUICHHE U BbIBeIeHUE BOIbl. CoJiepyKaHUE U POIIb BOJIBI
B OpraHusMe.

23. Kanpuuii, pochop. Hopmel moTpedneHusi, nNuiieBble UCTOYHUKH, POJIb B META0OIU3ME,
HapymeHust ooMeHa. ['opMoHanmbpHast peryisius ooMeHa Kabuus u hocdopa.

24. Harpuii, kanuii, Xjgop, Maruuii, cepa. HopMmbl motpedneHusi, muiieBble UICTOYHUKH, PACII-
peleNieHne B OPraHU3Me U POJIb STHX MaKpodIeMeHToB B MeTabommsme. Na' /K -ATdaza. Hapyme-
HUs 00MeHa, MYKOBUCIIUIO03.

25. buonorudeckast poib xene3a. [loTpeOHOCTs M HOPMEI TOTPEOJICHUS Kele3a. PeyTunm3a-
s kene3a. OOMeH kene3a B opraHusMe (BcachblBaHUE, TPAHCIIOPT MO KPOBH, BHYTPHUKJIETOUHBIN
oOmen). JlenonnpoBanue xenes3a. [IposBiaeHus: u30bITKa xene3a B opranuzme. JKenesonepuiurHeie
COCTOSIHUS U Kele30/1e(pUIIUTHbIE aHEMUU.

26. Ponp Menw, nmHKa, celieHa, Honaa, (ropa, Maprania, KodaibTa B MeTabOIM3Me TKaHEH.
[TorpeOHOCTH ¥ NUIEBbIE HCTOYHUKU. Hapyiienus oOMmeHa.

27. MexaHu3M JEWCTBUS TOPMOHOB, PETYJIHPYIOIUX BOJHO-MHUHEPAIbHBIA 0OMeH (Ba3o-
MPECCUHA, HATPUIYpETUUECKUX MENTHJIOB, aJIbJOCTEPOHA).

28. PeHMH-aHTHOTEH3WHOBAS CHCTEMa U €€ POJIb B PETYJISIIUU BOIHO-COJICBOIO0 OOMEHA.
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BUOXUMMUA MOUYHN

3AHSATHE 32
BUOXUMUA MOYU. PU3NOJOI'MIYECKHUE U ITATOJTOT'MYECKHUE
KOMIIOHEHTBI MOYM

AKTYaJIbHOCTh TeMbl. AHalTU3 MOYH — 00s3aTeNnbHasi COCTaBIAIONIas MIaHa 00CciIeI0BaHus
6onpHOrO. Ha OcHOBaHMM aHaIM3a MOYHU JUArHOCTUPYIOT 3a00JIeBaHUS MOYEK — KaK COOCTBEHHO
MOYEYHYIO MaTOJIOTHIO, TaK U MOPAKEHUE TTOYEK U MOUEBBIBOIALINX MyTell Mpu 3a00JIeBaHUAX APY-
rux opraHoB. Kpome Toro, Ha OCHOBAaHWM aHAIM3a MOYM MOXKHO 3aIMOJI03PUTh WJIH TOJATBEPIUTH
Hanuyue 3a00JeBaHUM MEYEeHU, CEPACYHON MBIIIIBI, MOKEIYI0YHON Kee3bl, AUarHOCTUPOBATh
pa3IMYHbIC BUIBI KEATYXH, MPOBECTH AUPPEPESHIIMATBHYIO THArHOCTUKY CaXapHOTO U HecaxapHO-
ro auabera, OnpeeuTh TUIl HEKOTOPBIX TOPMOHAJIBHBIX HAPYIICHUH U T. 1.

Leap 3aHATHS: YMETh MPUMEHATH 3HAHUS O (PU3UOJOTUUECKUX M ITATOJIOTHYECKUX KOMIIO-
HEHTaX MOYH ]ISl pEIICHUS BOIIPOCOB AMATHOCTUKH, MPO(PUIAKTUKU U MTPOTHO3a 3a00JIeBaHUIA, CBSI-
3aHHBIX C TOYEYHOW U BHEIIOYEYHON NATOIOTHUEM.

TpedoBanus K MCXOAHOMY YPOBHIO 3HAHMWIii. /{1 MOHOTO yCBOEHUSI TEMBI HEOOXOIMMO
MTOBTOPUTD:

" U3 HOPMANIbHOU (YU3UOI0UU YeN0B8EKA.

— MeXaHu3M 00pa30BaHMs MOYU MTOYKAMH,

" 2UCMONOUU:

— cTpoeHue HedpoHa.

3ATAHUS 111 CAMOITPOBEPKHA HCXOJIHOI'O YPOBHS 3HAHUM

3aoanue 1. Ilog neiicTBUEM IHIPOCTATUYECKOIO JABJICHUS KPOBb (PUIBTPYETCS yepe3 Moy-
MIPOHUIIAEMYI0 MEMOpaHy U MONajaeT B MpOCTpaHcTBO Kamcyisl [llymnsHckoro-boymena — arto
nepBu4Has Mouda. KakoB ee kauecTBEHHBIN cocTaB?

A. Conepxxut popMEHHBIE 2JIEMEHTHI KPOBH.

b. Ananoruyna coctaBy KpoBH, HO HE CO/IEPKUT OEJKOB U (JOPMEHHBIX 3JIEMEHTOB.

B. AnanoruuHa coctaBy KpOBH M COAEPKHUT O€lKU ¢ MoJekylnspHoi maccoil 1o 70 x/la, Ho
OTCYTCTBYIOT ()OPMEHHBIE HIIEMEHTHI.

I'. CocraB nepBUYHOIM MOYM OTIMYAETCS OT COCTABa IJIa3Mbl KPOBHU 10 BCEM KOMITOHEHTAM.

3aoanue 2. Kananen HedpoHa COCTOUT U3 3-X OT/IENOB: MPOKCUMAIILHOTO KaHalbIla, METIH
['ensie u nuctanpbHOTO KaHamiblla. B KaHanblax nepBuyHas Modva mojBsepraetcs peadcopouun. [la-
paNIENbHO OCYILIECTBISIETCS M CEKpELMs OMpeNeleHHBIX BemecTB. Kakoe KOJWYeCTBO TIHOKO3bI
peabcopOupyeTcs B MPOKCUMAILHOM KaHAJIbIIE 3JJ0POBOM MOYKH?

A. 100 % mipy HOPMOTTIMKEMHUHU.

b. 50 % npu HOpMOTTTUKEMHH.

B. 100 % npu coaepkaHUM IIIOKO3bI B KpOBH > 10 MMOJIB/II.

3aoanue 3. B nucranbHOM KaHanblie HepoHa HApsALy C MpolleccaMu, CBSI3aHHBIMU C pa3Be-
JICHHEM U KOHIIEHTPUPOBAaHHUEM MOYH, OCYILECTBIIAIOTCS PeaOCOpOIMOHHBIE U CEKPETOPHBIE MPO-
IIeCcChl, TJaBHAS 33j7a4a KOTOPBIX — COXPAHUTh KHCIOTHO-IIETIOYHOE COCTOSHUE OpraHu3Ma

H, B 4aCTHOCTH, TIOCTOAHCTBO pH KpOBH. Kakue nous! CCKPCTUPYIOTCHA KaHaJIBLIaMI/I?
A.K'. B.Na’. B.H" T.NH,. J.CI. E.HPO;.

HpaeuﬂbHocmb peweHuﬁ npoeepbnie, conocmaeue ux ¢ omeemamul.
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Bonpocs! nu1s1 06cyxaeHust:

1. HopmanbHble nokazaTenu o0beMa MOYH, €€ IIIOTHOCTH, LIBeTa, Mpo3padyHoCTH. PaKTOpHI,
00ycCiIaBIUBAIOIINE U3MEHEHHUS TIOKA3aTeNst KUCJIOTHOCTH MOYH.

2. Heopranuueckue cOCTaBHbBIE YaCTH MOYH.

3. Opranuyeckue COCTaBHbIC YaCTH MOYU B HOpME: MOYEBHHA, MOYEBasi KUCIIOTA, KPEaTUHUH,
aMUHOKHCIIOTBHI, 0€3a30TUCThIE OPraHUYECKHE KOMIIOHEHTHI MOYH, TOPMOHBI M UX METa0OJIUTHI.

4. JInarHOCTHYECKOE 3HAUYEHHUE ONpEACTICHUS B MOYE aMHHOKHCIIOT, KOTOPBIMH OOTaThl clie-
UATU3UPOBAaHHBIE OETIKU: TUIPOKCUIIPOINHA (B KOJUIareHe), 3-MeTHITHCTUIMHA (B aKTHHE U MHUO-
3une). Onpenenenne METadOIUTOB AMUHOKUCIIOT JAJIS1 JUATHOCTHKH (PEHUIIKETOHYPHH (HapyLIeHHE
oOMeHa (eHuaTaHNHA), ATKANTOHYPUHU (HapylieHne oOMeHa THPO3HWHA), TUIICPIPOJIMHYpHH (Ha-
pYIICHUE OKUCIICHUS TPOJIUHA), IUTPYIUIMHYPUH (HapyIIeHHEe CHHTEe3a MOYEBHHBI).

5. Jlnarnoctuyeckoe 3Ha4€HUE ONPeAeTICHUS MaTOJIOTMYECKUX COCTAaBHBIX YacTeil MOYH:

a) MPOTEMHYpHs TMOYEeYHAast ¥ BHENoYeuHasi; (PepMEHTHI, onpeaessieMble B MOYE C IMAarHOCTH-
YeCKOH IIeNbIO;

0) TIIOKO3ypHs IIPH CaXapHOM JTMadeTe U MOoYeUHas TITFOKO3yPHS;

B) TeMaTypus IOYEYHAast U BHETIOUYEYHAas!, TEMOTJIOOMHYPHS;

I') KETOHYpHS TIPH TOJIOJaHUH, T1adeTe, alu103aX HHOTO POUCXOKIACHUS;

1) ’KeITYHbIEe MUTMEHTBI, ONpeesieMble ¢ 1eNblo TudhepeHIaTbHON AUATHOCTUKH KENTYX,

nopUPUHBL.
JUTEPATYPA JJIS1 HOAT'OTOBKU

OcHnosnas
1. Buonoeuueckas xumus / B. K. Kyxra [u ap.]. M. : Burom, Musck : Acap, 2008. C. 599-606.
2. Buonocuueckas xumus / A. J1. Taranosud [u ap.]. Musck : Beim. mik.., 2013. C. 541-543.
Hononnumensnasn

1. Yupxun, A. A. JluarHoctuveckuii crpaBo4Huk TepameBta / A. A. Yupkun, A. H. Okopokos,
. U. Tonvapuk. Munck : benapycs, 1993. C. 369-390.

2. Kamvuunurxos, B. C. CpaBOYHHK 10 KIMHAKO-OMOXHMHUYECKON T1abOpaTopHOi auarHoCTHKe /
B. C. KambimaukoB. Munck : benapycs, 2000. C. 171-208, 275-347, 358-428.

3ATAHUS 11 CAMOCTOSITEJABHOM PABOTHI

3aoanue 1. YToObI 3a110/103pUTh y OOJIBHOTO caxapHbIil 1uader, oOpaTUTe BHUMaHUE HAa 00b-
€M BBIJICTIIEMON MOYH U ee yAenbHbIN Bec. [Ipu quabere, HeCMOTps Ha OONBIIYIO CYTOYHYIO 9KCK-
peLno MOUH, ee yIelbHbII BeC OCTaeTCsl BHICOKUM. {11 yTOUHEHUs TuarHo3a HeoOXOAUMO OIpe-
JEeTUTh COJIepKaHNE TIIFOKO3bI B MOYE M CPAaBHUTH ITH JIAHHBIE C Pe3yJIbTaTaMH OIPEEIICHUs ypo-
BHS TJIMKEMHH.

1.1. TITonGepute mapy CUMIITOMOB, XapaKTePHBIX s 1ruabdera:

1. Cyrounslii nuype3s 6 . A. D moun = 1,02.
2. Cytounslil nuypes 2 JI. b. D moun = 1,012.
3. Cyrounsiii guypes 1 1. B. D mouu = 1,05.
4. Cyrounsrii nuype3 20 1. I'. D moum = 1,5.
1.2. IlogOepure mapy CUMITOMOB, XapaKTEPHBIX JJIs Tuadera:
1. I'moko3ypust — Her. A. I'nmukemus 5,5 MMOJIB/II.
2. T'moko3ypust — 1 %. b. 'muxemus 15,0 mmosns/m.
3. I'mroxo3ypust — cliiebl. B. I'mukemus 8,0 MMOJIB/1.

3aoanue 2. JIns nuddepeHnnanbHON JUarHOCTUKH PA3IMYHOTO POJa XKEATyX H3y4aroT I[BET
MOYH U OTIPENIENISIOT B HEW HaJTM4YUe JKETUYHBIX TUTMEHTOB. BcnoMHUTE, KaKMM 00pa3oM OCYIIECTB-
JsieTcs pacraj] JKeTYHBIX MUTMEHTOB, COJIEpKaHME KaKUX COCTUHEHHUH YBEITMYMBACTCS B KPOBH
¥ Moue, KakuM 00pa3oM M3MeHseTcs IBeT cryia. CieayeT MOMHUTE, YTO Yepe3 MOYSHHBIH QHIBTP
CMOCOOEH MPOHUKAThH CBSA3aHHBIN OMIMPYOUH (B OTJIMYKME OT CBOOOIHOTO OMIMpYOHHA, HE COCO0-
HOTO TIPEOJI0JIEBATh TOYCUHBIN «(DUIBTP», MOJIEKYJIa TUTITIOKYPOHHIa OMIUpYOrHA Mata).
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2.1. ITonGepute mapamMeTpsl aHATN3a MOYH, XapAKTEPHBIC 1T MEXaHUYECKOH KENTYXH:

1. Moua «1iBeTa muBay. A. bunupyOuH.

2. Mo4a cOJI0MEHHO-)KeTasl. b. YpoOuivH (MCTUHHBIH).
3. Moua KkpacHOro mgBeTa. B. CrepkobuimHoreH.

4. CBeTJio-KenTas Moya. I'. Ypoxpowm.

3aoanue 3. JluarHoctTrka MaHKpeaTuTa BO MHOTOM OCHOBBIBAETCS HA ONPE/ICICHUH aKTUBHO-
ctu pepMeHTOB MOUM. BeromMHUTE, Kakue (epMEHTHI, CIIOCOOHBIE MEPEUTH B MOUY, CEKPETHPYET
MoKeNyi0o4YHast skene3a. Ha3zoBute gepMeHT, aKTUBHOCTb KOTOPOTO 00s3aTeIbHO OIMpeeseTcs
B MOY€ IIPH MTaHKPeaTuTe:

A. ®ochopunaza. b. Amwmiaza. B. Jlakratneruaporenasa. I'. Ilencun. [{. Caxapasa.

Hpa6UﬂbHOCl’l’lb pemeuuﬁ npoeepbnie, conocmaesue ux ¢ omeemamul.

ITPOBEPHTE CBOU 3HAHUS (CAMOKOHTPOJIb YCBOEHUS TEMBI)

3aoanue 1. B KNMHUKY TOCTYIHII OOJBHON C XKaJl00aMH Ha OOMIIBHOE M 9aCTOE MOYCHCITYC-
KaHHe, KKy, KOTOpbIE €ro 0eCroKOoAT faxe Houbto. CyTouHOe KoJudecTBO Mouu = 10 11 ¢ HU3KOH
OTHOCUTEIFHOM TNIOTHOCTHI0. KakoB mpeanonoxxutenbHbIil Auarno3?

A. Caxapwubrii tuaber. b. Hecaxapusiit nua6et. B. bonesus Mnienko—Kymunra.

I'. bone3nsr Annucona. /. Mukceaema.

3aoanue 2. Y G0IbHOTO OCTPBIM INIOMEPYIOHEDPUTOM CYTOYHOE KOIMYecTBO Mouu = 500 M.
Kak naszpiBaercs 3TOT cuMITOM?
A. Anypus. b. [lonmuypus. B. Onurypus. I'. Hukrypus. . U3ocrenypus.

3aoanue 3. Y OONBHOTO OCTPHIM TIIOMEPYJIOHE(QPUTOM BBISIBJICHA Makporemarypus. Kakoit
L[BET MOYHU y JAHHOT'O OOJIBHOr0?
A. Kpachubiii. b. Kopuunessiii. B. Uepnsiit. . Po3oBeiit. /I. [{BeTa MACHBIX IOMOEB.

3aoanue 4. Y 6051bHOTO B pe3yibTaTe OTPABJICHUS COJISIMU CBHHIIA B MOYE MOSIBUJIOCH MHOTO
nporonoppupuHoB. Kakoii 1iBeT MO4M y TaHHOTO 00JIBHOTO?
A. 3enensiii. b. TemHo-kpacHblii. B. YUepnsiid. I'. Po3ossiii. [I. I[BeTa MSCHBIX TOMOEB.

3aoanue 5. Y 00nbHOTO MH(EKIIMOHHBIM T'€IaTUTOM C KEJITYXOM B MOYE BBISIBICHO BBICOKOE
cojiepkanue Ounupyouna. Kakoii iBeT Moun y JaHHOTO 0OJILHOTO?

A. ConoMEHHO-KENTHIN. I'. Po30BBbIi.
b. KopuuHnesbliii. JI. [IBeTa MsCHBIX TTOMOEB.
B. YepHsrii.

3aoanue 6. Y 00OIBHOTO XpOHHUECKUM HE(PPUTOM BBISBICHO HAapyIIEHHE KOHLEHTPALMOHHON
¢yHkun noyek. Kak HazpIBaeTcst 3T0 cocTosHNUE?
A. Huxtypus. b. M3octenypus. B. Onmurypus. I'. Anypus. /1. Ilonnypust.

3aoanue 7. Y OOJBHOTO B MOYE COJIEpKaHUE MOUYEBOW KHCIOTBI COCTaBUIO 9,5 MMOb/24 .
Kaxkyro naTonoruto MoxHO 3a110103pUTh?

A. Kaxekcusi. T'. IleueHo4uHAsT HEAOCTATOYHOCTD.

b. Opotataumnaypusi. J. Ilonarpa.

B. Iloyeunas HETOCTATOYHOCTb.

3aoanue 8. bonpHOMY, CTpajalOIeMy XpOHHUECKUM TenaTuToM, Oblla MPOBEJeHa Harpyska
6enszoarom HaTpus. [Ipu 3Tom 00 06e3BpekrBaromIeld GyHKIIMH I€YEHU CYIUIN Ha OCHOBaHHUH 00-
HapyXEHUsI B MOYE:

A. BeH3011HOM KUCIIOTHI. I'. T'unmypoBo# KMCIIOTHI.

b. JIuMOHHOM KHCIIOTHI. J. I{aBeneBoil KUCTOTHI.

B. BanepuaHoBOil KUCIIOTHI.

259



3aoanue 9. ConepxkaHue Kakoro M3 MPOIYKTOB OEIKOBOTO OOMEHa IMOBBICHIOCH B MOYE
y CIIOPTCMEHA C Pa3BUTON MYCKYJIaTypOu MOCIE CIIOPTUBHBIX COPEBHOBAHUIA?
A. Mouesoii kucnotsl. b. Kpeatuna. B. Kpeatununa. I'. MoueBunsl. [[. AMmuaxa.

3aoanue 10. JIns yrouHeHUs TUarHO3a «IIPOTPECCUPYIONIAs MBIIICUHAs TUCTPODUS» Y 00JTb-
HOro OBLI cAenaH aHanu3 Moun. Kakoe coennHenne npu 3ToM OyzaeT oOHapy>KUBAaThCS B Moue?

A. IMopdupunsl. b. Kpearun. B. Kpearunun. I'. Muorno6un. 1. Kansmomymus.

OTBeTHI K pelIeHn 10 3aJaHn i

/Jlna camonpoeepku ucxo0no20 ypoensa 3HaHUIL:

1—B.2—A.3—A,B,T.

Jlna camocmoamenvhou padomet:

11.1-1712.2-6. 21.1-A.3—5.

JIABOPATOPHASI PABOTA (120 mun)

Pa6ora 1. Onpeaesienue yaeJabHOro Beca (IJI0THOCTH) MOYH.

[TockonbKy OTIIE€IbHBIE TOPUUHA MOYM OTIMYAOTCS MO YAECIbHOMY BECY U XMMHYECKOMY CO-
CTaBy, YJEJIbHBII BEC ONpEAENsAoT B MOYe, COOpaHHOM 3a CyTKH. B HOpMe yzienbHbI Bec MOuu
KOpPEJIUPYET C KOJIUYECTBOM «CyTOUHOM» Mouu u cocrasiser 1,010-1,025. [Ipu paznuuHbix co-
CTOSIHMAX OH MOkeT KoJiebaTbes ot 1,000 1o 1,060.

Xo00 pabompl. B iunyHAp HaIUBalOT MOUY U OCTOPOXKHO MOIPYXkaroT B Hee ypomeTp. OTcuer
BEJIETCSI 110 JIEJICHUIO IIKaJIbl YPOMETPa, COOTBETCTBYIOIIEMY HUKHEMY MEHUCKY >KUJIKOCTH.

Pe3syabrar:

Pa6ora 2. Onpenesienne KMCJIOTHOCTH MOYH.

B HOpMe peakuus Mouu ciabokucias.

X00 pabomer. Ha nakmycoByto OyMaXKy HaHOCST Karlllo MOYH U OTIPEAEIISIOT €€ PeaKlnio:
1) cunas 1akMycoBas Oymara KpacHeeT, KpacHasi He U3MEHseT 11BeTa — KHUCIasi peaxiiys;
2) KkpacHas Oymara CUHEET, CUHSS HE U3MEHSET 1IBeTa — LIEJIOYHAs PeaKius;

3) ob6e Gymaru He U3MEHSIOT CBOETO IIBeTa — HEUTpabHAasl PeaKIus.

MOo’KHO HCTIONB30BaTh U APYTrUe UHAUKATOPHbIE OyMaru.

Pesyabrar:

Pa6ora 3. KauecTBeHHO€ ONpe/iesieHHe HEOPTaHUYECKHUX COCTABHBIX YacTell MOYH.

W3 MuHepasbHBIX cojiel 6oliee BCEro ¢ MOUOH BBIAETSIETCS XJIOpHCTOro Hatpus — 8-15 r/cyr.

1. Onpeoenenue xnopuooe. onsl xjiopa pearupyroT ¢ a30THOKHUCIBIM cepedpom ¢ 00pazo-
BaHUEM 0CaJIKa XJOPHUCTOrO cepedpa, He paCTBOPSIIOILErOCs B a30THOM KUCIIOTE.

Xoo0 pabomwpr. K 1 mMn moun (20 xamens) moGammsror 3—5 xamens 1 % pactBopa AgNO3
u 2 xarum 10 % pacTBopa a30THOU KUCIOTHL Brimamaer Genbiii ocanok AQCI, Temuerommuit Ha cBe-
Ty, HEPaCTBOPUMBIIl B @30THOM KUCIIOTE.

2. Onpeoenenue cynvghamos. B xucnoii cpene cynbhaThl C XJIOPUCTHIM OapreM o0pa3yroT
Oenblil ocanok BaSO,.

Xo00 paoomer. K 20 xamnsm Moun npwiuBatoT 5 xamenb 10 % pactBopa HCl u mo xamsm,
MeIIeHHO, 1o0asistor pactBop BaCl, 1o oOpasoBanus ocajka.

3. Onpeodenenue pocgpamos. Pocdarel MOUN NPU PEAKLUU C MOITUOAECHOBBIM PEAKTUBOM 00-
Pa3yIOT KEATHI KPUCTATIHICCKUN 0CaoK (GochOpHOMOINOIEHOBOKHACIOTO aMMOHHUSI.

X00 pabomui. B npobupky HamuBatoT 20—30 kamnenb MOIHOIEHOBOTO pEaKTHBA M HArPeBalOT
pacTBOp 10 3aKHUITaHUs (HE KUISATHTH). 3aTeM J00aBISIOT HECKOJIBKO Karelnb MOYd. Brimamaer sxen-
THIH 0caziok (HocHOPHOMOINOACHOBOKUCIOIO aMMOHHS.

4. Onpeoenenue kanvyus. Kanpiuii MOYM BBINTAIa€T B OCAJOK MPH J00ABICHUHU IIIaBEJIEBO-
KHCJIOTO AMMOHHS.
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X00 padomui. K 20 kamnsam Moun npuiuBaroT 1-2 kanmu 10 % pacTBopa yKCyCHON KHCIIOTBI
u 2-3 kamm 5% pacTBOpa IIABEJIEBOKUCIOTO aMMOHMS. BbllaiaeT KpUCTAUIMYECKHI OCaIOK Iiia-
BCJICBOKHCIIOTO KaJIbIIHA.

Pe3yabTarhi:

Padora 4. KauecTBeHHOe onpe/e/ieHue OPraHnYecKMX COCTABHBIX YacTell MOYH.

1. Onpeoenenue 6enka. B Hopme B MOU€ ONPEIEIAIOTCS CIEbl OeKa.

1.1. IlpoGa I'ennepa. Ilox geiicTBueM a30THOW KHCIOTHI O€lOK 00pa3yeT HepacTBOPHMBIHA
0CaJIOK.

X00 pabomwi. B npoOUpPKYy OCTOPOKHO HAIMBAIOT Okojio 1 mi koHieHTpupoBanHoi HNO;
u cBepxy HacnauBaroT 1 mu moun. [Ipu Hanmmuuu B Moye OeJka Ha TpaHUIlE )KUIKOCTEH MOSABIISETCS
MyTHOE 06€JI0BaTOE KOJIBLIO.

1.2. Ocasrcoenue denka cynvgpocanuyunogoii kuciomoi. I1a npoda sBISETCS CaMON YyB-
CTBUTEJIbHOH peakuyeill Ha OeNoK.

X00 pavomur. K 20 xarmisam moun 106aBistoT 5 kanenb 20 % pactBopa cynb(hocaauinioBoi
KHUCJIOTHI. Brimanaer ocanok 0enka (MOMyTHEHHE pacTBOPA).

2. Onpeoenenue 2nw0Ko3sl. B HOpME TITI0K03a B MOY€ HE ompenensercs. [ kauecTBeHHOTo
OTIpeIeTICHUS TIFOKO3BI B MOYE MOJIB3YIOTCSI CIISTYIOIUMHU PEaKIHSIMHU:

2.1. Peakiius Tpommepa. B mienouyHol cpene B HNPUCYTCTBHM TUIFOKO3BI MPH J100aBIECHUU
CuSO,4 o6pazyeTcs KeNnThIid 0CATOK TUAPATA 3aKHCH MEH HITH KPACHBIN 0CaI0K 3aKUCH MEIH.

Xo00 pabomur. K 5 xamnsaMm uccienyemMoit Moun npubdaBisitoT S karnens 10 % pactBopa eaxkoro
Hatpus u 5 kanenb 1 % pacTBopa cepHokucioit meau. Harpesaror.

2.2. Peakyusa @enunza. IIpodba ocHOBaHA HAa TOM K€ IMPUHLUIE, YTO U peakuus Tpommepa.
[TpenmymiecTBoO 3TOM peaklUM 3aKJIIOYaeTCs B TOM, YTO CETHETOBA COJIb B cocTaBe peakTuBa PDe-
JIMHTa CBA3BIBACT U30BITOK T'MIpaTa OKUCH MEAH, U3 KOTOPOTO MpU HarpeBaHUHM 00pa3yeTcsl OKUCh
MeH YEPHOr'o I[BETa, MEIIalouiasi peakliuu.

X00 pabomer. K 20 kamisiM uccieayeMoid MOUYM NMPUIMBAIOT paBHBIA 00beM kujIkocTH De-
JIMHTa U HarpeBaroT J0 KUIIEHUS.

2.3. Peakyusa Hunanoepa. B peaktuB Hunannepa BXOJUT a30THOKHUCIBINA BUCMYT. B mienou-
HOMU cpenie oOpa3yercs THApaT OKUCH BUCMYTa, KOTOPBIN, BOCCTAaHABIMBASCh B MPUCYTCTBUHU TIIIO-
KO3BI 10 METAJZINYECKOTO BUCMYTa, OKPAILIUBACT KUIAKOCTh B YEPHBIN IBET.

X00 padbomui. K 20 xamiasm uccienyemoit Mmoun npuiubatoT 10-20 xanens peakruBa Hunan-
nepa u kunATAT 1-2 muH. XKuakocts Oypeer, 3aTeM o0pa3yeTcst YepHbI 0CaZ0K METAUINYECKOTO
BHCMYTA.

3. Onpeoenenue KposaHvlx nuzmenmos. B Hopme B MOY€ KPOBSHBIX TUTMEHTOB HET.

Xo00 pabomul. ['sasxosas npoba. I'BasikoBas cMoJia B IPUCYTCTBUU MEPOKCHIa BOJIOPOIA MO
BIIMSIHUEM MEPOKCUIA3bl KPOBH BOCCTAHABIMBAETCS B @30HU]] FBAIKOBOM CMOJIbI, UMEIOIINI CUHUIA
IIBET.

B npobupky HanmuBaroT 20 Kamenb MOYH, 5 Karejab IBasKOBOW CMOJBI U HECKOJIBKO Karelb
H>0,. B npucyTcTBHM KpOBH MOSIBISETCS] CUHEE OKPAIINBAHUE.

4. Onpedenenue kemonoewvix men. KetoHoBble Tena o0HapyKHUBaIOTCS B MoYe Ipu 1uaderte,
TOJIOIAaHUU ¥ IPYTUX alUJOTHIECKUX COCTOSHHUSX. MEeTO1 OCHOBAaH Ha IIBETHOW PEAKIINU, KOTOPYIO
Jal0T KETOHOBBIE TeJla ¢ HUTPOIIPYCCHIOM HATpHSI.

Xo00 pabomet. K 2 xarumsim moun no6asisitoT 2 karumm 10 % NaOH u 2 xarum HUTpornpyccuia
Hatpus. [losiBiseTcst opaHkeBO-KpacHOe okpaiMBaHue. J[o0aBisoT 6 Karenb KOHIEHTPUPOBAHHON
YKCYCHOW KHCIIOTHI — TOSIBJISIETCS] BUIITHEBOE OKPAITUBAHHE.

PesyabTarsl:
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Padora 5. KosimyecTBeHHOe onpeeieHHe OPraHHYeCKUX COCTABHBIX YacTeil MOYH.

1. Onpeoenenue cooepircanusn 2noKo3vl 6 Moue hpepmeHmMamueHbvIM (2110KO300KCUOAZHBIM)
Memooom. B HOpMeE TII0K03a B MOYE MPUCYTCTBYET B CJIEAOBBIX KOJIMYECTBAX U OOBIYHBIMU METO-
JlaMH HE OTIPEeIeIIIeTCsl.

Ilpunyun memooa. MeTo OCHOBaH Ha CIEIYIOMNX ()EPMEHTATUBHBIX PEAKITUSX:

I'moxo3a + HoO + Op —— & I'mokonomaktod + HoOs
TI'nroxo3ookcuoasa

H,0; + 4-amuHoanTunupun + peHon ~ ——————»  XuHoHUMHUH + 4H,0
Ilepokcuoaza

OOpa3yroumiics MpoayKT UMEET PO30BYIO OKpacKy. MHTEHCHMBHOCTh OKpPACcKH MPSMO IPO-
MOPLMOHAJIbHA KOHIEHTPALUHU TIIF0KO3bl U U3MepsieTcs (POTOMETPUUECKH.
Cxema nocmanoeku onvima:

OnbiTHAs1 IPO0Aa, CranpaptHas npoda,
MJI MJI
B nearpudysxHble MPOOUPKU BHOCST:
Moua 0,1 —
CraHgapTHBIH pacTBOP TIFOKO3BI — 0,1
JluctuimupoBaHHas BoJia 1,0 1,0
ITepemeniuBaror
[lomryueHHBIN pacTBOp OTOMPAIOT B CyX¥e MPOOUPKH 0,2 0,2
PaGouwnii pacTBOp epMeHTOB 2,0 2,0

[lepememmBatoT 1 HHKYOHUPYIOT peakuoHHyto cMech 10 MuH nipu 37 °C nnm 30 MUH IPH KOMHATHOU
TeMIeparype

Ilo oxoH4YaHMH MHKYOAllMHU H3MEPSIOT ONTHYECKYIO IUIOTHOCTh OMNBITHOH M CTaHJapTHOU
po6 Ha kojopumeTtpe (anuHa BoiaHbl 490-540 HM) B KtoBeTaxX 5 MM IIPOTHUB KOHTPOJIS.

KonTpoabHnas npoda conepxut 0,2 M Bogs! 1 2,0 it pabouero pactsopa pepmenTo. Kon-
TPOJIBbHYIO MPOOY MOKHO TOTOBUTH OJHY HA FPYIIY.

Pacuem nipou3BosT 1o popmyie:

Con =Eon Cer/ Eer,

rne Cop — KOHLIEHTpAIMs T1I0K03bl B Moue (Mr%); Ccr — KOHLIEHTpAIMs IVII0OKO3bI B CTAHIaPTHOM
pactBope (100 Mr%); Eoqy — 3KCTHHKIUS ONBITHON MpoObI; B¢y — SKCTUHKIMS CTaHAAPTHOW IpO-
ob1. Koappunuent nepecuera B equnuisl CU (mmons/m) — 0,0555.
[TpoBoaAT pacdeT CyTOYHOTO BBIZCIICHHS TIIFOKO3bI ¢ Mouoi (¢ yueToM auypesa 1200—1500 mi).
Pesyabrar:

2. Onpeodenenue KOHyeHmpayuu 6enKa 6 moue.

Ipunyun memooa. Metos1 OCHOBaH Ha CLIOCOOHOCTH CYJb()OCATUIMIOBON KUCIIOTHI pearupo-
BaTh C O€JIKOM, BBI3bIBasi IOMYTHEHUE, UHTEHCUBHOCTh KOTOPOTO MPOIMOPLHUOHAIBHA COJAEPKAHUIO
Oerka B Moue.

Xo00 pabomut. K 1 mn nmpo3paunoit Mmoun g00aBisitoT 3 mut 3 % pacTBopa CynbhOCATHITIIO-
BOH KHMCIIOTBI, CMECH IIEPEMEIINBAIOT U YEPE3 5 MUH U3MEPSIOT ONTHUYECKYIO INIOTHOCTh COEPKHU-
MOT0 MPOOUPKH Ha KOJIOPUMETPE MpU KpacHOM cBeTopmiibTpe (AnuHa BosHbl 630—650 HM) B Kio-
BeTe MWUpHUHOM 10 MM IPOTUB KOHTPOIBHOM MpoOkI (KOHTPOJIbHAS Mpoba: K 1 MII MOYM J00aBIAIOT
3 mu m3oToHmueckoro pacreopa NaCl). Pacuer npousBoasat no kanmdbpoBouHomy rpaduky. Pacuer
CYTOYHBIX MTOTEPH Oesika MpoBOIAT ¢ yueToM auypesa (1200—1500 mur).
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Kanu0OpoBouHblii rpauK 1JIs onpeae/ieHusl CoAepKaHus 001ero 6ejika B Moye

0,25

[Wa)
S
g 0.2 ;
=
=
= 0,15 //
§ ’ /
&
o /
=p¢ 0,1 /
=
S /
o5 0,05 =
0]
0] 0,1 0,2 0,3 0,4 0,5 0,6
C Oenka, r/n
Pe3syabrar:
BriBOa:

Knunuko-ouaznocmuuekoe 3nauenue. B Moue B HOpMe cofepxarcs «cleabl Oenkay (aib-
OymuH u T00ymHEL, He 6osiee 0,15 r/cyT). [loBeIICHHOE copepx)aHKe Oelika B MOUe — MPOTEH-
HYpHsI — OTpakaeT HapylleHue OamaHca MeXAY Ipoleccamu ero (uibTpaluu U peadbcopOruu
U OTMEUaeTCs Mpu 3a00JICBAaHUSAX IMOYEK, MOYEBBIBOISIINX MyTEH, YCUJIEHHOM pacrajie OelKoB
TKkaHel. OyHKIMOHAbHBIE TTOYEYHBIE TPOTENHYPUHU CBSI3aHBI C YBEIHMUEHHUEM MPOHUIIAEMOCTH TIO-
4eyHoro (unpTpa 1100 3aMeUIEeHHEM TOKa KPOBH B KIyOOuKax (IIOJ BIMSHUEM MEPEOXJIaxACHUS,
(U3MYECKOTO U ICUXUYECKOTO IEPEHANPSIKEHUS ).

IHoanuck npenogaBares:
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3AHATHE 33
KOHTPOJIb IPAKTHYECKHNX HABBIKOB BUOXUMHUYECKOI'O AHAJIM3A.
HOBETHBIE PEAKIIMU HA BEJIKU U AMUHOKUCJIOTHBI, KOJIMYECTBEHHOE
OINIPEAEJIEHME BEJIKA B CBIBOPOTKE KPOBHU BUYPETOBbBIM METOAOM

AKTYyaJIbHOCTb TeMbl. KaueCTBEHHBIN U KOJWYECTBEHHBIH OMOXUMHYECKUIN aHAIN3 HAXOUT
[IUPOKOE MPUMEHEHHE B KIIMHUYECKUX, MEIUKO-OMOJIOTUIECKIX U CAHUTAPHO-TUTUEHUICCKHUX HC-
clenoBaHMsIX. Tak, HEKOTOPhIE IIBETHBIC PEAKIIMH HAILIM IIMPOKOE MPUMEHEHUE B JIaOOpaTOPHOU
MIPAKTUKE JUTSI KOJIMYECTBEHHOTO OIpeIeICHHs OeTKa U aMUHOKHUCIIOT (OMypeToBasi peakius JICHKHUT
B OCHOBE OMYPETOBOIO METOJa KOJMYECTBEHHOTO OIpEAeNieHUs OeiKa, HUHTHAPUHOBAS PEaKIIUs
WCIIOJIB3YETCs Ha MPAKTUKE JIJISl KOJTMYECTBEHHOTO OINPECICHHUS] aMUHOKHUCIIOT).

e 3aHATHS. 3aKPENUTh TPHOOPETCHHBIC MPAKTUUECKUE HABBIKA KAa4€CTBEHHOTO M KOJIH-
YECTBCHHOTO OMOXMMHUYECKOTO aHalu3a; MPOBEACHUEM OIPEICICHHsI COJEepKaHUsl OeliKa B CHIBO-
POTKE KPOBU U I[BETHBIX PEaKIUil Ha OETKU U aMUHOKHUCIIOTHI IPOBEPUTHh YMEHUE CTYACHTOB MpH-
MEHSATh METOJIbl KOJIMYECTBEHHOTO M KAaYECTBEHHOI'O aHaju3a JJisl PeIICHUS MPUKIAIHBIX MEIU-
IIMHCKHUX aCIIEKTOB.

TpeGoBanuss K MCXOAHOMY YPOBHIO 3HAHWii. [[711 Ka4eCTBEHHOTO BBINOJTHEHUS 3aJaHUI
HEOOXO0IMMO BCIIOMHHTD:

* U3 obwell Xumuu.

— TPUHIHUIBI IPOBEJICHUS] KAUECTBEHHBIX PEAKIIU;

" OUOOPSAHUYECKOU XUMUU.

— METOJbI MPOBECHUS IIBETHBIX PEaKIIUi HA OCIIKM M aMUHOKHUCIIOTHI,

" MeOUYUHCKOU U OUOOSUYECKOU PUUKUL:

— YCTPOMCTBO M MPUHIUI pabOThHI KOJIOPUMETDA.

[TonyunB MHAMBUIYaTbHBIE KOHTPOJIbHBIC 3aJaHUs, CTYJACHTHI MPUCTYNAIOT K BBHIMOJHEHUIO
1abopaTopHBIX paboT, UCIIONIB3Ys IPU STOM UHCTPYKLHUIO U 0POPMIISISI IPOTOKOJ PabOTHI.

Padora 1. [{BeTHbIC peaknuu HA 0eJIKM M1 AMUHOKHCJIOTHI.

L[BeTHBIE peaknu JArOT BO3MOXKHOCTh OOHAPYKHUTH MPUCYTCTBUE Oellka B pacTBOpax u Omo-
JIOTHYECKUX >KUJKOCTAX. DTH PEeaKIMU MPUMEHSIOT KakK JJIsi KaueCTBEHHOro, TaK M JUIs KoJuye-
CTBEHHOTO OTIpe/IeJICHUsI OeJKa W COJCPKAIUXCS B HEM aMHHOKHUCIIOT. HekoTophie peakiuu mpu-
CYIIM HE TOJBbKO OelKaM, HO M JPYTUM BellecTBaM, Hampumep, heHos, moJ00HO THPO3UHY, IAeT
PO30BO-KpacHOE OKpaIIuBaHKe ¢ peaKTUBOM MMIIIOHA, TOITOMY HEOCTATOYHO MPOBEICHUS OTHON
KaKOH-TM00 peakyu JUis yCTAaHOBJICHUS HATM4Ks OeJIka B MCCIIeyeMOM pacTBOpE.

CymecTByeT JBa TUIA IBETHBIX peakuuii: 1) yHuBepcaabHble — OuyperoBas (Ha Bce OEIKH)
Y HUHTHUJPUHOBas (Ha BCE (-aMHUHOKHUCIIOTHI U OeNku); 2) crnenuduueckue — TOIbKO Ha Oompese-
JICHHbIE aMUHOKHCIIOTHI KaK B MOJIEKYJIe Oellka, TaK ¥ B pacTBOpPaxX aMUHOKHCIIOT, HAIIPHIMEP, Peak-
st Poist (Ha aMUHOKHCIIOTHI, CoJieprKaliue clabocBsA3aHHYIo cepy), peakuus Cakaryuu (Ha apru-
HUH) U Jp.

ITocne oopmiieHns: MPOTOKOIA MCCIEIOBAHUS CBOCH KOHTPOJIBHOM 3a/1a4M C MCIIOJIb30BAaHU-
€M [IBETHBIX PEaKIMii Ha OCHOBAaHUH ITOJIyYEHHBIX PE3YyJIbTaTOB CTYIEHT JIENIaeT BBHIOOpP W3 CIIEIy-
IOLIMX BapUAHTOB OTBETOB!

1) pactBOp sIMYHOTO O€jKa (COAEPKUT apoMaTHUYCCKHE, ann(aTHUIeCKue U CepyCcoaepKalne
aAMHHOKHUCIIOTHI);

2) pacTBOp KeJaTuHa (KeJTaTHH — JICHATYPUPOBAHHBIN KOJIJIATCH, HE COACPIKUT apoMaTHde-
CKUX aMHUHOKHUCIIOT);

3) pacTBOp apOMaTHYECKUX O-aMHUHOKHUCIIOT;

4) pacTBOp anM(paTUIECKUX 0-aMUHOKHUCIIOT.

Pe3yabrar:
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BeiBOa:

Pa6ora 2. KosimuecTBeHHOE ompeeieHue 0eIka B CHIBOPOTKE KPOBH OMYpPeTOBbBIM Me-
TOAOM.

Ilpunyun memooa. Meton OocHOBaH Ha OOpa30BaHUU OKPAIICHHOTO B (HMOJETOBBIN IIBET
KOMILJIEKCA MEeNTHIHBIX CBsA3el Oelka ¢ MOHAMHU JIBYXBaJCHTHOW Menu (Cyinbdara Meau) B LIEI0Y-
HOU cpezie. IHTEHCHBHOCTDh OKpacKH pacTBOpa MpPsIMO MPOMOPLHUOHAIBHA KOHIEHTpalUuu Oesika B
CBIBOPOTKE U OIpeaessieTcs HOTOMETPUIECKH.

Ilopsaook evinonenusn padbomot. Kaxxaplii CTYJEHT MoOTy4daeT mpooupky, coaepxkanryro 0,1 mi
UCCIIelyeMOi CHIBOPOTKH (ombITHast mpoba). Bo Bropyro mpoOupky BHOcAT 0,1 Ma cTaHAapTHOTO
pactBopa 6enka ¢ koHeHntpanueid 100 r/n (cranmapTHas mpo6a). B TpeTsio IpoOHpPKy OTMEPUBAIOT
0,1 M1 0,9 % pactBopa xJytopuia HaTpUs (KOHTPOJIbHASI Po0a, KOTOPYIO MOXKHO CHENAaTh OJHY Ha
Bclo rpynny). Bo Bce npoOupku npuiuBaioT mo 5 M 6uyperoBoro peaktuna. Conep:kumoe npoou-
POK OCTOpPOYKHO TIEpEMEIINBAIOT, M30eras oOpa3oBanus mneHsl, U depe3 30 MUH (OTOMETPUPYIOT
OTIBITHYIO M CTaHJIAPTHYIO MpoObI B KioBeTax 10 MM mpu 3eeHOM CBETOPMIbTPE (AJTMHA BOJIHBI —
540 HM) IPOTUB KOHTPOJBHOTO pacTBopa. OnpenenuB SKCTUHKIMIO P00, PACCUNTHIBAIOT KOHIICH-
Tpanuio 6enka (/1) B UCCIeyeMOi CBIBOPOTKE MO GopmyIie:

Con (F/ H) = (Eon/ ECT) ’ CCTa

rae Cop — KOHIEHTpanus Oenka B ucciaeayemMoil chiBOpoTKe; Cor — KOHIIGHTpAIMs CTaHAAPTHOTO
pactBopa Oenka (100 r/m); E,; — onTudeckas MIIOTHOCTh OMBITHOH TpoObI; E., — onTudeckas
TUIOTHOCTh CTaHJIAPTHOU TPOOHI.

Pe3syabrar:

BoiBoxa:

IHoanuce, npenoaaBares:
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HazBanue

Ip— Ipunuun peakuun Kpartkuii xo1 pa6oTsl ITpumeyanus
BuypetoBas peaknus | lanHas peakius OTKpPBIBAeT NENTHAHYIO CBs3b B Oenke. |K 5 kamnsam ncenemyemoro pactopa buyperoByro p-umio JaroT Bele-
(ITmoTpoBcKoOroO) OO0ycnoBiena oOpa3oBaHreM B IIEIOYHOHN cpeze Omype- | mpubasistoT 5 kanenb 10 % pactBopa CTBa, COZIEPXKALLUE He MeHee 08yX

TOBOTO KOMIUIEKCA B PE3yJbTaTe COSAMHEHHUS MEU e/IKOro HaTpa, 2 kamm 1 % pacTtBopa nenmuoHbIX ceA3ell
C MeNTHIHON rpynnupoBKoii 6emnka. [Ipu atom pactBop | cynbdara meau. ConepKuMoe MpoOUpKH
nproOpeTaeT (YUOIETOBBIN IBET [IePEeMEITUBAIOT
Hunruapunosast AMUHOKHUCIIOTHI, HOJMHUIICOTUABI U OeKH rpu kumsiue- | K 5 kamnsam ucenemyemoro pactBopa XapakTepHa JUIsi aMUHOTPYIIIT
peaxuus HUH C BOAHBIM PacTBOPOM HUHTUAPUHA AAIOT CHHEE nobasisitoT 5 kanens 0,5 % BogHOTO B 0-TIOJIOKEHU U, BXOZSIIIUX
WM cuHe-(guoneToBoe oKpamuBanue. B pesynbrate pacTBOpa HUHTUAPUHA U KHIISTSIT B COCTaB 0EIKOB, NOJIHIIENTHIOB
B3aUMOJICHCTBUS 0-aMUHOKHUCIJIOTHI ¢ HUHTHIPUHOM 1-2 muH. OTMEUaloT NOSIBJICHUE OKPACKH | 1 CBOOOAHBIX aMUHOKHUCIIOT
obpazyetcs mn¢pHoBO OCHOBAHKE, KOTOPOE MEperpyIl-
MUPOBBIBACTCS, NEKAPOOKCHIIUPYETCS M PACHICTUIACTCSI
Ha aJbJeTU] 1 aMUHOJUKETOTHAPUHICH
KcanronporennoBas |I[Ipu 06paboTke pacTBOpOB OeKa MM aMHHOKUCIOT K 5 kannam nccnempyeMoro pactsopa ITonoxurensHas peakuus Mysb-

peaxuus (Mynbaepa)

KOHLICHTPUPOBAHHOM a30THOU KUCIIOTOM IOSABISAETCS
JKEJITOE OKpallliBaHUe. ApOMaTHUECKNE aMHUHOKHCIOTHI
npu B3auMoeicTBuU ¢ KoHueHTpupoBanHoH HNO;
00pa3yioT HUTPOCOENHEHN S, OKPAIIIEHHBIE B eI ThINA
I[BET

100aBIISIOT 3 KaIUIM KOHLI. a30THOM
KHUCJIOTHI U OCTOpO)KHO KUIATAT

Jiepa 0Ka3bIBaeT IPUCYTCTBHE
B PacTBOPE apOMAaTHUECKHX aMH-
HOKUCIIOT (TpH, QeH, THP)

Peakiust Ha THPO3WH
(Munmona)

Tupo3uH Npyu B3aUMOJICHCTBUH C peaKTHBOM MuitoHa
Y TP KUILTYEHUHN 00pa3yeT KPOBaBO-KPAaCHBIH 0CaI0K
PTYTHOM CONM JUHUTPOTUPO3UHA OJIaroiaps HaTUIHIO
y TUpO3UHA (DEHOIBHOTO siIpa

K 5 kamisiM ucenemyeMoro pacTBopa
MPUJIMBAIOT 3 Karlii pacTBopa MuioHa
U HarpeBaroT (OCTOPOKHO!)

CoennHeHns, UMEIOIIHE B CBOEM
coctaBe ()eHOIBHOE SAPO, TAKKE
JIAtOT TIOJIOKHUTEIbHYIO PEAKIIHIO
Mmunnaona

Peaxiusg o

Cynbsdruapunshsle rpynmnsl (-SH) B 6enke winu B nemn-
TH/IE€ TIOABEPTAIOTCS LIETOYHOMY THIPOJIN3Y, B Pe3yiib-
TaTe Yero NPOUCXOANT OTLICIUICHHUE CEPhI B BUJE CYJIb-
¢una cBHHIA, KOTOPHIX C IUTFOMOUTOM JaeT YEpHBIN HIIH
OypbIii HEpaCTBOPHMBIN 0CaI0K cyabduaa ceuHia PhS

K 5 xarmmsam ncciemyeMoro pactsopa
J00aBIAIOT 5 Kam. peakTrBa Dors.
Kumarar u garotr moctostte 1-2 MuH

[MonoxurenbHa TOIBKO C aMHHO-
KHCJIOTaMH, KOTOPbIE COJepKaT
c1ab0CBsI3aHHYIO cepy (LIIMCTEHH)




3AHSATHUE 34
KOHTPOJIb IPAKTHUYECKHUX HABBIKOB BUOXUMHUYECKOI'O AHAJIM3A.
AHAJIN3 )KEJYJAOYHOI'O COKA 1 MOYH

AKTYyaJIbHOCTh TeMbl. B mporiecce n3yueHus OMOIOTHYEeCKONH XUMUU CTYACHTHI Mpruobdpenu
HaYaJbHbIC 3HAHUS U MPAKTUYECKHE HAaBBIKM KAYECTBEHHOTI'O M KOJMYECTBEHHOIO OMOXHUMHUYECKOTO
aHaJIM3a, KOTOPBIH HAXOJUT MIMPOKOE MPUMEHEHUE B TaOOPATOPHON TUATHOCTHKE, HATIPUMEp, aHa-
JIU3BI KEITyIOYHOTO CoKa U Mouu. B nanpHeiinieM, B Xo/1e U3y4eHUS KIMHUYECKUX JUCLMILIUH, OY-
JIET OCYIIECTBISITHCS PACIIMPEHUE U 3aKPEIUICHUE 3HAHUN M0 OMOXUMUYECKON JIaDopaTOpHOHU JTna-
THOCTHKE.

Lean 3aHATHSA: TPOBEPUTD!

1) HaBBIKK CTYJCHTOB B MPOBEJICHUU KAYCCTBEHHOTO U KOJIMYECTBEHHOTO aHaIM3a OUOJIOTH-
YEeCKHX KHUJIKOCTEH;

2) yMEHHE OPUCHTUPOBATHCS B PE3yIbTaTax aHAIN3a M JaBaTh UM MPABUIbHYIO OLICHKY;

3) MOHUMAaHUE MPOUCXOKICHHS U JUArHOCTHYCCKOTO 3HAYCHUS MMAaTOJOTHUECKUX KOMIIOHECH-
TOB aHAJIM3UPYEMbIX OMOIOTUYECKUX JKUIKOCTEH.

TpeGoBanus K MCXOAHOMY YPOBHIO 3HAHUM. J[JIT KaueCTBEHHOTO BBHITIOJIHCHHS 3aJaHUS
HE0OXOIMMO BCTIOMHUTD:

* U3 obwell Xumuu.

OCHOBBI KQU€CTBEHHOI'0 ¥ KOJIMYECTBEHHOT'O aHAJIN3a;

Ouono2cUYecKol Xumuu:

(bU3UKO-XMMHUYECKHE CBOMCTBA U COCTAB KEIYAOYHOTO COKA B HOPME U MaTOJIOTUH;
(UBUKO-XMMHYECKHE CBOMCTBA M COCTAaB MOYU B HOPME U TTATOJIOTHH.

JIABOPATOPHAS PABOTA (135 MuH)

PaboTBI BEIMOTHSIOTCS IO HHIWBHUAYAJIbHBIM 3aJaHUSM.

Padora 1. OnpenesieHne KHCJIOTHOCTH KeJIYI04HOI0 COKa.

B uccnexyemoit npobe KenyJouHOTO COKa OMPENEIsIOT CoAepKaHue CBOOOJIHONW M CBSI3aH-
HOMW COJITHOM KMCJIOTHI, @ TAK)KE OOIIYI0 KUCIOTHOCTb, MUCIIONB3Yst METOMKHU 3aHaTus Ne 17. TTomy-
YEHHBII PE3yNIbTaT BHIPAYKAIOT B MMOJIB/II.

Pesyabrar:

Pa6ora 2. Onpeaesienue naToJoriuecKux npumeceii B moye.

B nccnenyemoii mpoGe MOUM ¢ MOMOIIIBIO KAUECTBEHHBIX PEAKLUI BBISBIAIOT HATUYME MaTO-
JIOTUYECKHUX MpUMecel (TJIF0KO3bl, KETOHOBBIX TeJ, Oenka u sputpountoB). Eciu B Move npucyt-
CTBYIOT IJIIOKO3a WJIM OEJIOK, IPOBOJAT KOJIMYECTBEHHOE OIpeesieHre ITHX BemecTB. s uccie-
JOBaHUSI MOYHX UCTIONB3YIOT METOIUKH, ONTUCAHHBIC B 3aHATHH Ne 32.

Pesyabrar:

BeiBOa:

IHoanuce npenogaBares:
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HNEPEYEHBb DK3AMEHAIIMOHHBIX BOITPOCOB I1O BUOJIOTr MTUYECKON XMW

IIEPBBIE BOIIPOCHI

1. Amunokucnotsl. CTpoeHue, kinaccudukaiys, CBOMCTBA, MPUMEHEHUE KaK JIEKaPCTBEHHBIX
IIpenapaToB.

2. Ucropus pa3BUTHS TPEACTaBICHUH O CTpykType OenkoB. Teopus Pumepa. [IpuHIunIbI
kiaccudukanum 6eaxoB. CXoacTBa M OTIMYMS OETKOB U enTH0B. buonornueckas poib MeNTHIOB.

3. du3uKo-XMMHUYECKHE CBOMCTBA OenkoB. PacTtBopuMocTh 6enkoB B Bojie. DakTOphI yCTOMH-
YUBOCTH OCJIKOBBIX pacTBOpOB. OOIIMe peakiny Ha OeNKU: IIBETHBIE U Ocax1eHus. Vcnoab3oBaHme
ATUX PeaKIil B METUIIUHCKOM MPaKTUKE.

4. Metoapl pa3aeneHus OEIKOB, MENTHUIOB M aMUHOKHCIOT (3JIeKTpodopes; pacrpenenu-
TenbHas xpomarorpadus). Mcnonb3oBanue BeCTEpH-0JIOT aHanu3a Ui WACHTUPUKAUN OEIKOB.

5. Drtamnbl Uccae10BaHUs IEPBUYHON CTPYKTYPHI OCIKOB M MENTHI0B. METOIbI OUUCTKH, pa3-
JIeJICHUs U OTIPE/IeTICHUS MOJIEKYISPHON Macchl OEJTKOB U MENTHUJIOB (JIUaK3, Felib-XpoMaTorpadus,
refb-aiieKTpodopes, n303aeKkTpodokycupoBanue, ahpuaHas xpoMaTorpadus).

6. MeToapl uCClieZIOBaHUS AMUHOKHCIIOTHOTO cocTaBa (MOHOOOMEHHasi Xpomartorpadusi)
Y aMHUHOKHUCJIOTHOM MOCJIeI0OBAaTEILHOCTH OeNIKoB U nentu0oB (Canmxep, IamaH, AkadopH, CeKkBe-
Hatop Damana—bara). CpaBHUTENbHBIN aHATTU3 TOMOJIOTUYHBIX OEIKOB.

7. IlepBuuHas U BTOpUYHAs CTPYKTYpPbI O€IKOBOW MOJIEKYJbl. CBs3H, CTAOMIN3UPYIOLIUE UX.
Oco0eHHOCTH CTPOCHUS MENTUTHON CBSA3U U MX POJib B (DOPMUPOBAHUH IPOCTPAHCTBEHHOW CTPYK-
Typbl Oenka (rnoctynarsl [lonmuara—Kopu). Buasl BropuyHON CTPYKTYpHI.

8. IlonsTre o HaABTOPUYHOI cTpykType Oenka. CTpyKTypHbIe U (DYHKIIMOHAIbHBIE TOMEHBI.
[TprunaBl GOPMHUPOBAHUS TPETUYHON CTPYKTYPHI OEITKOBOW MOJIEKYIIHI.

9. Tperuunas crpykrypa Oenka. CBsi3u, CTaOUTU3UPYIOLIUE TPETUYHYIO CTPYKTYpy. KoH-
(dbopmanroHHbIE U3MEHEHUS TTPU (PYHKIIMOHUpOBaHUA OenkoB. [leHaryparus Oenka u GpakTopsl, ee
BbI3BaoIKE. Vcronp30BaHUE SIBICHUS JEHATYPALUN B MEIUIIMTHCKOM MPaKTUKE.

10. YerBepTruHas cTpykTypa OenkoB. [IpenMyIecTBa cylecTBOBaHUs OSIIKOB C YETBEPTHUY-
HOW cTpyKkTypoil. KoonepaTtuBHble n3MeHEeHHs KOH(OpMaIMK MOJIUIENTUIHBIX Lened npu (QyHK-
LIMOHUPOBAHUM OEJIKOB C YETBEPTUYHOM CTPYKTYpOW Ha mpumepe remoriioonHa. CpaBHUTEIbHbIE
0COOEHHOCTH CTPOCHMS U PYHKLMI IreMOorIoOnHa U MHOTJIOOHHA.

11. Benok-nmurangHoe B3aummojericTBue. Crnoxkable Oenku. Tumbl CBs3ell Mexay OeTKOBOM
1 HEOEJIKOBOM YacTAMU MOJIEKYIbl. DYHKIIUHU CIIOXKHBIX OSJIKOB B OpraHU3Me.

12. MOHOHYKIJICOTHIBI, UX CTPOCHHE M POJb B KIETKE. POJb IMKINYECKUX HYKICOTHJIOB.
[lepBruYHas CTPYKTypa HYKJIEHHOBBIX KHCIOT. OCOOEHHOCTU CTPOEHUs, PYHKUMH U pacnpeaeaeHus
B kietke JIHK u PHK. Meton ananu3za nepsuunoii ctpyktypsl JJHK (Coanmxkep).

13. Bropuunas crpykrypa JJHK u PHK. Buast PHK u ux ¢ynkuun. BzaumozeiictBue Hyk-
JIEMHOBBIX KHUCIOT ¢ Oenkamu. CTpoeHHe HYKJI€ONmpoTenHOB. OCOOEHHOCTH CTPOEHUSI XPOMOCOM
U puboCOM.

14. bnor-ananu3 JAHK (Caysepu-6510T) u meron «otnedyarkoB mnanbueB» JJHK. OcHoBHble
ATarbl U IPUMEHEHUE B MEUIIMHCKOM MPAKTUKE.

15. JIununel, knaccudukanus TunuaoB. OyHKIUN allMITIALIEPOIIOB, (ocho- U TIUKOIUIN-
JI0B B OPraHU3ME.

16. Cnoxubie munuabl. [Ipeacrasurenu. CTpoeHHE, MOJIPHOCTD, OMOIOTHYECKAST POJIb.

17. )KvupHble KHUCIOTHI, KilaccupUKalus U HOMEHKiIarypa. lloJgMHeHaCHIIIEHHbIE >KUpPHBIE
kucnoThl. [IporcxoxaeHue u 6MoJorudeckas poiib 3MK03aHOUIOB.

18. YrneBoasl. Knaccugukanus. buonorndeckas posib OTACIBHBIX TPYII YIIEBOJIOB (MOHO-
caxapHi0B, MCaxapu0B, FTOMO- U F€TEPOIIOINCAXAPHUIOB).

19. Ponb depmeHTOB B mpolieccax KU3HEASATeIbHOCTH. [IpUHIIUIIBI HOMEHKIIATYpBI U KJlac-
cudukauuu pepMeHTOB. EMuHUIBI aKTUBHOCTH.

20. Xumuueckas npupo/ia 1 oO1re cBoicTBa PepMEHTOB.

21. KodepmenTsl, knaccupuKamus 1 pob.
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22. MexaHu3M JieicTBus (pepMeHTOB U (pepMEHTATHBHAS KUHETHUKA. Y paBHEHUS Muxasinca—
Menten u JlalinyuBepa—bapka.

23. MuoxectBeHHble (GopMbl pepMeHTOB. M30(hepMeHTHl, UX MOJEKYISIpPHbIE Pa3HOBHIHO-
CTH, 3HAUEHUE B KJIETKE.

24. Tlonsitue 00 aKTUBHOM M aJNIOCTEPUIECKOM IEHTpax (EepMEHTOB. Poib MpOCTpaHCTBEH-
HOM CTPYKTYpHOH OpraHu3aluy B UX (OPMUPOBAHUH.

25. Wcropus pa3BuTHs ydeHUs 0 BuTamuHax. OO0Imas xapakTepUCTHKa M KIacCU(PUKAIHS BHU-
TaMUHOB, TUIIEP-, TUIIO- U aBUTAaMUHO3bl. AHTUBUTAMUHBL. OlleHKa 00€CIeYeHHOCTH OpraHu3Ma
BUTaMUHAMU.

26. Butamunsl rpynnsl A. [TpoButamunbl (kapoTuHbl). buonorundeckas poisib. BcacekiBanue
B KHIIICYHHKE. SIBICHUS TUMO-U TUTIepBUTAMIHO3a. [InmieBbie ncTouHnku. CyTodHas MOTPEOHOCTS.

27. Butramunsl rpynnsl . [IpoButamunsl. bruonorudeckas posib. SBIeHUS THIIO-U TUTIEPBHU-
tamuHO3a. [Inmessie ncrounnky. CyTodHas HOTpeOHOCTb.

28. Buramunsl rpynnsl E. buonornueckast posb. SABnenust negocrarounoctu. [umeBrbie mc-
TouHUKU. CyTOYHAsE MOTPEOHOCTb.

29. Buramunsl rpynnsl K. buonoruueckas ponb. ['mnoBuramunos. IIuineBbie MCTOYHHKH.
Cyrounas notpedHocTs. Bukacon. AutaronucTsl ButamuHa K.

30. buotuH, kodepmeHntHass ¢opma. buosormdeckas posib. Komiuiekc OWOTHH-aBHUIIMH.
SIBnenus HegocrarouHocty. [Iumessie ncrounnku. CyTodHas HOTpeOHOCTb.

31. Buramun B;. Yuactue B moctpoenuu kopepmeHToB. Poiab B oOMeHe BemiecTB. SIBneHus
HezmoctarouyHocTH. [TumeBbie ucrounnku. CyrouHasi mOTpeOHOCTb.

32. Buramun B;. CoctaB u yyactue B 00pa3oBaHuu (praBUHOBBIX KoepMeHTOB. buonoruue-
ckast posib. [IumeBsie ucrounuku. CyTouHasi mOTpeOHOCTb.

33. Buramun Bg, yuactue B oOpa3oBanuu kodepmeHToB. Poib B oOMeHe BeliecTB. SIBiIeHMs
runoBuTaMuHo3a. [Tumessie nctounuku. CyTodHas moTpeOHOCTb.

34. Butamun Bj;. KobGamuansie kodepmeHTh. YuacTue B oOMEeHe BellecTB. BHyTpeHHUM
daxrop Kacna. SIBnenus runoButamuno3a. [Tumiesbie ncrounnkn. CyrouHasi moTpeOHOCTb.

35. Buramun C. buonorndeckoe 3Hadyenue. [Ipu3Haku runoButamMuHo3a. [IuineBsie UCTOU-
HukH. CyTouHasi NOTpeOHOCTbD.

36. ITanToTenoBas kuciora. KogepMeHTsl, coaeprkaiire NaHTOTEHOBYIO Kucnoty. buomoru-
yeckas poub. [lumessie ucrounnku. CyrouHasi mOTpeOHOCTb.

37. Butamun PP. Yyactue B 00pa3oBaHUM HUKOTHHAMUIHBIX KoepmeHToB. buonornyeckoe
snaueHue. [IposBiienns runmoButamuHo3a. [Tumessie uctounnku. Cyrodnasi moTpeOHOCTb.

38. ®donueas KUCIOTa, COCTaB, ydacTue B oOpa3oBaHuu kodepmeHTOB. Ponb B oOMeHe Be-
mectB. OCHOBHEIE MPOsIBIICHHUS HeocTaTouyHOCTH. [Tuimessie ucrounnkn. CyrouHasi MOTPEOHOCTb.

39. BuramunononobHble BemiecTBa: OuodraaBoHouasl (BUTamuH P), mapaamuHoOeH30Has
KHCJIOTa, WHO3MUTOJI, ITAHTaMOBasi KMCJIOTA, JIUIOeBasi KUCIIOTa, XOJIUH, BUTaMUH U, KapHUTHH, aH-
TOIIMaHHUHBI, TTFIOKO3WHONATHL. bronornueckas posb.

BTOPBIE BOIIPOCHI

1. OOGMeH BENIeCTB M SHEPTHH, KaK BOKHEUIITUHN MPU3HAK KU3HeAesTenbHoCcTH. O011ee npe-
craBineHue o Meradonuame. Katabonuueckue u anabonuyeckue mytu. LleHTpanbHble myTH MeTado-
nu3Ma. EMMHCTBO MpOIIecCOB aCCUMUIISIMK U JuccuMuiisinuu. CBA3b Ha YpoBHE cyOCTpaTroB, BOC-
CTaHOBJIEHHBIX KO()EPMEHTOB, SJHEPTUH, PETYIIATOPOB OOMEHA.

2. ApenwmnoBas cuctema (AT®, AI®, AM®D) u ee Onosornveckoe 3HaUYCHHE. JHEpreTHIe-
CKHUH 3apsij KieTKu. J{pyrue makposprudeckue coeauHeHus. Mexannsmsl cuare3a ATO.

3. OKHUCIUTENFHO-BOCCTAHOBUTENILHBIC MPOIECCHl B TKaHIX. OKCHAOPETyKTasbl, KopepMeH-
Thl OKCUAOpenyKTa3. Ponb kucmopoja B mporeccax OMOJOTHYECKOTr0 OKHUCICHHUS. Y4YacTHEe MUTO-
XOHJpUH B Ipolieccax GMOJIOTHYECKOr0 OKHUCICHHUS.

4. CoBpeMeHHOE MpeJICTaBlIeHue O TKaHeBOM JbIxaHMU. CyOcTpaTbl TKaHEBOTO JbIXaHUS.
JlbIxaTespHas 1ellb MUTOXOHIPUN U €€ XapaKTepUCTUKA: MUPUINH3aBUCUMBbIE U ()JIaBUH3aBUCUMBbIE
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JEeTUAPOTeHa3bl, YOUXUHOH (KO3H3UM Q), IUTOXPOMBI. XUMHUECKOE CTPOEHHE, Yy4acTHE B TpaHC-
IIOPTE 3JIEKTPOHOB Ha KUCIIOPOJ.

5. OkucnutenbHOe PochoprimpoBaHre Kak OCHOBHOM MexaHU3M cuHTe3a AT® B )KUBOTHBIX
KJIeTKax. DTanbl, peryasuus. [IpyunHbl rTMIIO3HEepreTHYecKX cocTosiHUM. Pa3zo0muTenu u MHruou-
TOPBI OKUCIUTENHHOTO (OCHOPUIUPOBAHUS, MEXAHU3M UX ACUCTBUS.

6. MuTOoXOHApPHH, OCOOEHHOCTH CTPOEHUSI MEMOpaH MUTOXOHIpUM. KoMIuIeKkchl AbIxaTenbHON
LIEMH: COCTaB, TOMOJIOIU, y4acTUe B MpoLeccax OMOJIOTMYECKOr0 OKUCIEHUS. MUTOXOHpHUaIbHbIN
cunte3 AT®. ATD-cunraza. ConpspkeHUE MPOIECCOB TKAHEBOTO JBIXaHUS U (hOCHOPUITHPOBAHUS.

7. JleruaporeHassl, OKCH/1a3bl, OKCUT€Ha3bl. buonornyeckas poib B kKieTke. CucteMa MUKpoO-
COMHOT'O OKHMCJICHUS.

8. TpaHcmopT IIOKO3bI B KJIETKH Pa3IMYHBIX OPraHoB U TKaHel. [1yTu Merabonns3ma rimroKo-
3bl, X 3HAYCHHUE U B3aUMOCBS3b.

9. MeTtabonu3M IIMKOTeHa: TIIMKOTeHe3 U TIIMKOT€HON3, Ha3HadeHue. [locnenoBarebHOCT
peakuuii. MexaHu3Mbl peryasuuu. [ mmkoreHoBbie 601€3HH (ITIMKOTEHO3bI U ariIMKOI€HO3bI).

10. ®ocdoponu3 u ruIPOIN3 TIMKOTeHA B TICYSHH U MBIIIIAX. BiIusHue agpeHana, rioKa-
IOHA ¥ MHCYJIMHA Ha TJIMKOT€HOJIN3.

11. AnaspobHO€ M a’3pOOHOE OKUCIECHUE TIFOKO3bI KaK MyTh MOJYyYEHUS SHEPTUH B KJIETKaX.
Oranel, KOHEYHBIE IPOAYKThl. DHEPT€TUYECKUI BBIXOL.

12. I'nmuxonm3. DTamsl, peakluu, perysnus, ONOJOTHIECKasl poiib. DHEPreTUIECKUN BBIXO]
1 MexaHu3M obOpazoBaHus AT® B aHaspoOHBIX ycnoBUsIX. CBS3b IJIMKOIM3a C APYTUMH METAa00IH-
YECKUMHU MPOIIECCAMU.

13. CouproBoe OpokeHue IoKo3bl. OO0IIMe peakuu s CIUPTOBOrO OPOKEHUS U TJIMKO-
TM3a, Pa3nyMs dTHX JBYX mporeccoB. OOMEH 3K30r€HHOTO 3TaHoJIa.

14. Ilupysar Kak LeHTpabHbI MeTaboauT. I1yTH npeBpalenns nupyBara B 3aBUCUMOCTH OT
HHEPreTUUECKOro cTaryca U 0COOEHHOCTEN OKUCIIUTENBHOIO MeTabonu3Ma KIETKHU.

15. I'moxoneorenes3. Cyoctpatsl, (hepMEHTBI, JHEProTpaThl, OHonoruyeckas pojib. Perymanus
TJIIOKOHEOT €He3a.

16. OxucnutenbHOe AEKApPOOKCUINPOBAHUE MUPOBUHOTPAIHONW KHUCIOTHI U APYIUX O-KETOKHUC-
10T. depMeHTbI, KohepMEHTBI, Orooruueckoe 3HauyeHue. OTIMUMe OT MPOCTOTo AEKapOOKCUITNPOBAHUSL.

17. JIMMOHHOKUCIBINA IIUKJI KaK LEHTPalbHbIM MeTaOomuuecKuil myTh (JOKaIu3amus, nocie-
JI0BAaTEIbHOCTh XUMHUECKUX MpeBpalieHuil). buonornueckoe 3HaueHune mnukia. CBss3b ¢ IpoIECCOM
OKHCIUTEIBHOT0 (pochOpUINpPOBaHUSL.

18. Ilenro3odocdarHblii MyTh pacnana rIFOKO3bI, TAIbI, HA3HAYCHHE.

19. I'mokypoHoBast kucioTa. [1yte oOpazoBanus. [Tytn meTabonm3Ma IiFOKypOHOBOM KUCTOTHI.

20. B3aumomnpeBpaieHuss MOHOCaXapuI0B B opranu3me. Hapyiienne oOMeHa rajiakTossl (ra-
JaKTo3eMus) U PppykTo3bl (Manomnatuueckas (GpyKTo3ypHsi, BpOXKAECHHAs HENIEPEHOCUMOCTh (pyK-
TO3bI), OJIXO/IbI K TUATHOCTHKE U JICYEHHUIO.

21. MexaHu3Mbl 00pa30BaHUs YIJIEKHCIOrO ra3a W BOAbl — KOHEYHBIX MPOAYKTOB OOMeHa
BELIECTB.

22. PecuHTe3 AMMUIOB B KJIETKAaX CIM3UCTOM TOHKOro KuileuyHuka. [lyru pecuHTesa Tpua-
IUJTIIAIEPOIIOB, (hochonumuaos, 3GUPoB XoaecTepoa.

23. TpancnopT aunuaoB B KpoBu. CTpyKTypa, oOpa3oBaHUE M META0O0IM3M XUIOMHUKPOHOB.
Ponp nunonporennnnmassl B oOMeHe XUIIOMUKPOHOB U IPYTHX JIMIIONPOTEHHOB.

24. TpancnopT JunuaoB B KpoBu. CTpykTypa, oopazoBanue u meradonusm JITTOHII, JITTIIIT
n JIITHII. Posb nunonporenHannaspl, IEYEHOYHOH JINIA3bl M PEUENTOPOB KJIIETOUYHOM TOBEPXHOCTH.

25. JlocTaBKa JUMHUIOB B KJIETKH OpPraHoOB M TKaHel. TpaHcmopT xojecTeposia, KUPHBIX KHC-
70T. MexaHu3Mm nojjiep;kanus 6ajnaHca X0JIecTeposia B KJIETKaXx OpraHu3Ma.

26. Tpancnopt nunuaos. O6pazoBanue u nocuenyroomuil Mmeradonausm JIIIBII B opranusme.
Pons JIXAT. Ilytu cHUKEHUS MOBBILIEHHOTO YPOBHS XOJECTEPOJA B IUIa3ME KPOBHU.

27. JlenoHMpoBaHUeE JUIKAOB B )KUPOBOM TKAaHU M MOOMIM3aLUA XKupa U3 aeno. Poib ropmo-
HOB, JienTUHA. McTouHMKN CyOCTpaToB JUIsl CUHTE3a TPUALMIITIINLEPOJIOB B dKUPOBON TKaHH.
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28. TpaHcnopT, MOCTYIUICHHUE B KJIETKY U UCIOJIb30BAHUE KUPHBIX KUCIOT B KAUYECTBE UCTOY-
HUKOB 3Hepruu. OKHUCIIEHUE KUPHBIX KUCIOT B MUTOXOHJIPUSIX U EPOKCUCOMAX. DHEPreTUYECKUI
BBIXO/I.

29. KaTabonu3M KUPHBIX KUCIOT B KieTkaX. OCOOEHHOCTH OKHCIECHUS! HEHACBIIIICHHBIX JKUP-
HBIX KHCJIOT, C HEYETHBIM YHCIIOM YIJIEPOJHBIX aTOMOB, C Pa3BETBICHHBIM PAIHKAIOM, C OOJIBIINM
YHCIIOM YIIIEPOIHBIX aTOMOB. 0- U ®-Okucnenue. bonesus Pedzyma.

30. buocunTe3 ®upHBIX KUCTOT. [Ipoucxoxnenue cyoctpaTos. [lomudepmMeHTHBINH KOMILIEKC,
CHHTE3UPYIOIINH XHPHBIE KUCIOTHI B YKapHOTUYECKOi KileTke. 3Hauenune 6uotnna, HAJIOHH".
AKTHBaTOPBI 1 HHTHOUTOPHI CUHTE3a JKUPHBIX KUCIIOT.

31. buocuHTe3 HEHBICHIIICHHBIX )KUPHBIX KHCIIOT, JKUPHBIX KUCIOT C OOJIBIIUM YUCIOM yTiie-
POIHBIX aTOMOB. P0JIb MUKPOCOMANIBHBIX ()EPMEHTOB.

32. buocuHre3 xonectepoia. Perynsauus ypoBHS xonecrepoia B kieTkax. [IponszBoanbsie xo-
necreposa. CBs3b HapylIeHU 0OMeHa JIMIUAOB C Pa3BUTHEM 3a00JIeBaHUN (aTEpPOCKIEPO3, Kerde-
KaMeHHasl 00JIe3Hb, )KUPOBOE NEPEPOKIACHHUE MTEUCHH ).

33. Hapymenust oomena xonecreposia. GakTopsl, OKa3bIBAIOIINE BIUSHHE HA YPOBEHB JIUIIO-
MIPOTEUHOB IJIa3MbI KPOBHU.

34. KeronoBeie Tena. OOpa3zoBanue KeTOHOBBIX Tel. [lytu karabomusma. [IpudmHbl U cien-
CTBUSI TIOBBIIICHUS 00pa30BaHUS KETOHOBBIX TEJI.

35. buocunres dpochommmuaos. Poib AUIOTPONHBIX (PaKTOPOB.

36. [lepeamunupoBanue. @epmentol. Kodepmentsl. Ponb aTOr0 mpouecca s KU3HEIEs-
TEJBHOCTU KIIETKH. J[MarHOCTHYeCKOe 3HAYEHUE OIpPENeICHUs] aKTUBHOCTH TpaHCAMHUHA3 B CHIBO-
POTKE KPOBH.

37. Ilytn ne3aMHHHPOBAaHUSI aMUHOKUCIOT. DepMeHTH U KOhEepPMEHTBI OKUCIUTELHOTO J1e3-
aMUHHUpOBaHus. buonornueckoe 3HaYeHNE rIyTaMaTACTHAPOTeHA3HON peaKInu.

38. [lytu mpeBpamierns 6e3a30TUCTOr0 OCTaTKAa aMUHOKHCIIOT. [ IMKOTeHHBIE ¥ KETOTEHHBIE
AMUHOKHCIIOTBHI.

39. [lytn o6e3BpeKMBaHHUSI aMMHaKa B OpraHu3Me. TpaHCIIOpT aMMHUaKka 1o KpOBH.

40. AMuHOKHCIIOTHBIN (hoHAa KiaeTku. Mctounuku nonosnHenus. 1yt ucnonp3oBaHMs aMUHO-
KUCIIOTHOTO (pOH/1a. 3aMEHMMBIE U He3aMEHHMBIE aMHHOKHCIIOTHI. MeXaHU3MbI CHHTE3a aMUHOKHCIIOT.

41. Obuue Myt MeTabonu3Ma aMUHOKUCIOT. OCOOEHHOCTH OOMEHa OTAEIbHBIX aMHHOKHC-
JIOT Ha IpuMepe oOMeHa (hpeHnsIallaHuHa U THPO3HUHA.

42. O6pa3zoBaHre MOUeBUHBI. POJIb Me4eHn B MOYEBMHOOOPa30BaHMH. 3HaYEHUE HCCIel0Ba-
HUS YPOBHSI MOYEBHHBI M OCTATOYHOT'O a30Ta B KIIMHHYECKOW TIPAKTHKE.

43. JlexapOoKcUIMpOBaHUE aMUHOKUCIIOT. OO0pazoBaHue OMOr€HHBIX AMUHOB U UX POJIb B Op-
ranusme. [lytu ux pacnaza.

44. CBs13p 0OMEHa JIMIIUIOB U YIIeBOJ0B. MIX B3auMonpeBpalieHusl.

45. OGpa3oBaHue 1 UCIIONB30BaHUE B KieTke armi-KoA u arnetmi-KoA.

TPETHhH BOIIPOCbHI

1. Topmonsl. Xumuueckas npupoja. Kinaccuduxanus. CBs3b CTpYKTypbl TOPMOHOB C MeXa-
HHU3MOM HX IEUCTBUSL.

2. T'opmoHsI runodusa, ux xumuueckas npupoza. Ces3p ¢ runoraizamycom. Bazonpeccun —
MOJIEKYJISIPHBIN MEXaHU3M IIPOBEICHHS CUTHANIA B KJIETKY, BIUSHUE HA META0O0IN3M.

3. I'opMoOHBI IIUTOBUHOM xene3bl. X ctpoenne u oOpa3oBanue. MexaHus3M JeicTBUS, BIH-
ssHUE Ha MeTabonu3M. ['umo- u runepTupeos.

4. T'opMoHBI, perynupytomue oOMeH Kanblus U ¢pochopa. XuMudeckas npupoja. Mexanuzm
NEUCTBHUS.

5. Uncynun. XuMmuyeckast Ipupoaa U MEXaHu3M JeicTBus. Poib HHCYyIMHA B peryssiuu o0-
MEHa YIJIEBOJOB, JIUIHUJIOB U OEJIKOB.

6. Merabonuyeckre HapylIeHUs: MU caxapHoM auadere. Ponb rmuko3mimpoBaHus OENKoB,
BOCCTAHOBUTEJIBHOTO ITyTH OOMEHA TITFOKO3BI.
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7. I'moxaron. XuMu4eckasi pupoja, pelenTopbl, MEXaHU3M Iepelaud CUTHalIa B KJIETKaX-
MHUILEHSX, BIUSHUE Ha META00IHU3M.

8. I'TIOKOKOPTHKOUABI, UX CTPOEHHE, PELENTOPhl, MEXaHU3M Tepelayl CUTHAJIOB B KJIETKaX-
MullleHsX. BiausHue Ha metabonusm.

9. MuHEpaNOKOPTUKOUBI, WX CTPOEHHE, MEXaHU3M IIepeladd CUTHAJOB B KIETKaX-
MulleHsX. BiausHue Ha metabonusm.

10. I'opMOHBI MO3TOBO YaCTH HAAMOYEUYHUKOB: aIPCHATINH, HOpaapeHanuH. CTpoeHue, CUH-
Te3. MexaHu3M IIPOBEICHUS CUTHAJIA B KJIETKU-MUILIECHHU, BIUSIHUE Ha META00IN3M.

11. IlonoBbie TOPMOHBI, XUMHUYECKasi MPUPOJA, MEXaHU3M MEpeAaydl CUTHAJIOB B KIIETKaX-
MulleHsX. buonoruueckas pois.

12. buocuHTe3 MypHHOBBIX HYKJICOTHI0B. MIcxoaHble cyOcTpaTsl cuHTe3a. Perynsmus cunre-
3a. Pojb BUTAMMHOB B MEXaHM3MaxX CUHTE3a.

13. buocuHTe3 NUPUMHUIMHOBBIX HYKJIEOTHJOB. OpoToBas kuciaoTa. VICTOYHMKH TEHTO3.
Perynauus cunresa. Poib BUTaMMHOB B CUHTE3€ MUPUMUMHOBBIX HYKJIEOTH/IOB.

14. Matpuunbnii mexanu3M cuHTe3a [IHK. @epmenTsl u cyOcTpaThl cuHTe3a. OCOOCHHOCTH
CHHTE3a y DYKapHOT.

15. TlonumepasHas 1emHas peakysi ¥ KIOHHPOBaHUE KaK METOJbI UCKYCCTBEHHOTO Pa3MHO-
xeHus JJHK. OcHoBHBIE 3Tambl U NPUMEHEHUE B MEAMLIMHCKOM MTPAKTUKE.

16. Cunte3 PHK. ®epmentsr u cydcrparsl cuaTe3a. OcoOEHHOCTH CHHTE3a y dyKapHuoT. Pe-
TYJISLUs CUHTE3A.

17. I'enernyeckuii KO U €ro CBOKWCTBA.

18. Ponb 1-PHK B cuntese 6enka. Crnenupuyunocts APCas. AnantopHas ynkuus T-PHK.

19. PexorHUnus 1 TPAHCISIHS KaK 3Talbl peald3alui TeHETHYeCKOH HHPOPMAITUH B KIIETKE.
Cybctpatbl, epMEHThI, MEXaHHU3M.

20. Perynsmus 6uocuHTe3a Oenka B KIIETKE Ha T€HETHYECKOM ypoBHE. Poib THCTOHOB, TOp-
MOHOB, KUPOPACTBOPUMBIX BUTAMUHOB, aHTUOMOTHKOB.

21. TMocTTpaHcusauonHas MoTuUKaIHs MOJIeKyn O6enka. OCOOEHHOCTH CHHTE3a KOJUTareHa.
I'uapoxcuimpoBaHue, MUKO3UIMPOBAHUE, OTPaHUYEHHBIN MpoTeoan3. Jpyrue MexaHu3Mbl MOCT-
TPAHCISIIIMOHHBIX MO (HKAIIHA.

22. Obparumas 1 HeoOpaTuMas peryssuus Onoxumuueckux peakuuil. [lpeacrasnenue o me-
XaHU3ME HM30CTEpUYECKON peryysnuu. Vcrnonap30BaHWE NPUHIUIOB W30CTEPUYECKON pEryssilun
B MEIUIIUHCKON NIPAKTUKE.

23. IlpencraBieHne 0 MeXaHU3ME AIIOCTEPUUECKOW PETYISAINH OMOXMMUYECKHX PEaKIUi.
Annocrepudeckue 3pdexTopsl. Busl annoctepudeckoil perynsum.

24. KoBasieHTHasE MOJU(UKANHS CTPYKTYphl (DEPMEHTOB KaK MEXaHU3M PETyISIUN OHMOXH-
MHUYECKUX peakuuil. Ponb peakuuii pochopunupoBanus B KOBaIeHTHON Moaupukanuu. Perynsaro-
pol hochopunrpoBaHus PEPMEHTOB.

25. I'ymopanbHas perynsuus oOMeHa JUMUI0B. Poib OTIAENbHBIX TOPMOHOB B MeXaHH3Max
PETyJSIIH JUIATHOTO 0OMEHa (MHCYJIMH, aipeHAIIIH, TIIOKAaroH, CTEPOHIHBIC TOPMOHEI).

26. I'ymopanbHast peryisinus ooOMeHa yrieBofoB. Posb OTAEeIbHBIX TOPMOHOB B MEXaHU3MaxX
perymnsiu oOMeHa yriaeBo0B (HHCYJINH, aApeHaINH, TIIFOKaroH, TITFOKOKOPTUKOUIBI).

27. I'ymopanbHasi peryssiius COJepXaHUs TIIOKO3bl B KPOBU. MeXaHU3MbI PEryasSiTOPHOTO
JEWCTBUS TOPMOHOB.

28. OOme npencTaBleHUs] O MOJIEKYISPHOM opraHu3anuyu OHOJOrMYeCKHMX MeMOpaH. Yua-
CTHE CTPYKTYPHBIX KOMITOHEHTOB MEMOpaH B MEXKIECTOYHON CHTHAJIHM3aIMU. PerenTopsl, Kilaccu-
(buKaius perenTopos.

29. MexaHu3MBbl niepeadr HHGOPMAIMHA OT BHEITHUX CHTHAJIOB HA BHYTPHUKIIECTOYHBIE MPO-
1eccbl. MexaHn3Mbl yCUIJICHUSI CUTHAJIOB. BTOpuYHbIE MOCPETHUKY 1 MEXaHU3MBI UX 00pa30BaHUsl.

30. MexaHu3mbl niepeadn HHOOPMAIMK OT BHEITHUX CHTHAJIOB HAa BHYTPHUKIIETOYHBIE MPO-
reccbl. MexaHu3MBbl ycusieHus: CUTHaJIOB. Posib G-0€sIKOB B 3TUX MpoIeccax.
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31. AneHWNATIUKIA3HBI MEXaHU3M Iepeladd WHQPOpMAIMK OT BHENIHMX CHUTHAJIOB Ha
BHYTPHKJIETOYHBIE TIpotiecchl. Postb pocdomudcrepasbl B 3ToM mporiecce. 3HaueHue ypoBHs TAMD
TUISL KIIETKH.

32. MexaHu3M nepenaynd HHGOPMAIMK OT BHEITHUX CUTHAIOB Ha BHYTPUKJICTOYHBIC TIPOIIEC-
cel ¢ yuactuem (ocdonmmnassl C.

33. Nnosurontpudocdar u AUAUITIUIEPOT KaK BTOPUYHBIC TOCPEIHHKH TPU Ieperade
nH(OpPMAIUK OT BHEIIHWX CHTHAJIIOB HA BHYTPUKJICTOYHBIE MPOIECChl. MexaHN3Mbl 00pa30BaHUS
U IEUCTBUE.

34. Ponp MOHOB KaJIbLIMs B MEXaHU3Max Iepeaayu WHGOpMalUy OT BHEIIHUX CHUTHAJIOB Ha
BHYTPHKJICTOYHBIE Mpo1iecchl. KammomyuH.

35. Ponp orpaHMYEHHOr0 MPOTEOJIM3a B MEXaHMU3MaX PEryJISIIHUA MPOIECCOB KU3HEACITEb-
Hoctu. CBeprhiBaHHe KpoBH. DaKTOpbl M MEXaHU3MbI CBEPTHIBAHMs. 3HAUCHHE WOHOB KaJbIIUS
u ButamuHa K B mporieccax cBepThIBaHHS KPOBU.

36. Posb orpaHMYEHHOTI0 MPOTEOJIM3a B MEXaHU3MaX PETYJIIIHUA MPOIECCOB JKU3HECITEb-
Hoctu. Pubpunomms. buonoruueckas pons pubpunonmsa. [InazmuHOBas cucrema.

37. AntHKoarynsHTHas cucteMa. [lepBUYHbIC U BTOPUYHBIE aHTUKOATYIISIHTHI.

38. Baxuelinme XapakTepUCTUKH U COCTABIISAIONINE HHTETPAIIUH MeTaboIn3Ma.

39. MexopranHblii MeTaboIu3M U OOecreueHue OpraHu3Ma sHeprocyocTparaMu B COCTOS-
HUU TI0CJIC PUeMa ITHIIH.

40. MexxopranHblii MeTa0oIu3M U OOEeCIeUYeHHuEe OpraHu3Ma dHEprocyocTpaTaMu B COCTOS-
HUUW HATOMIAK ¥ MPH JJTUTEILHOM T'OJIOIaHUH.

41. T'opMoHasbHAsI PETYIISIIHS aaNTalud METa0OJIMYECKUX MyTeH K COCTOSIHUIO MOCIIE MPH-
eMa IHIIU ¥ TOJIOIaHNI0 (MHCYIIMH, TJIFOKAaroH, KaTeX0JIAMUHBI, KOPTHKOCTEPOUJIBI).

YETBEPTBIE BOIIPOChI

1. IlepeBapuBaHHe HYKJICONPOTEUHOB B XKEJIyJOYHO-KUIIEYHOM TpakTe. KoHeuHble MpoayK-
Thl pacnaja MUPUMHUAMHOBBIX M IYPUHOBBIX HYKJIEOTHIOB. ['Mmepypukemus, mojaarpa, Mmojaxojbl
K JMarHOCTHKE, MPO(PUIAKTUKE U JICUECHUIO.

2. Asotuctsiii 6ananc. Hopmer 6enkoB B nmuTaHuu. buonormnyueckas HeHHOCTh OEIIKOB.

3. Ilumesas EHHOCTh OENKOB, YIJIEBOJOB, JMINIOB, YCBAUBAEMOCTh B JKEIYJAO0YHO-KHUIIIEY-
HOM TpakTe. HezameHnMble (akTopbl MUTaHUSA. DHEPrUsi — MOTPEOHOCTh, IPOUCXOXKACHNUE U pac-
XOJIOBaHHE B OpraHU3Me.

4. IlpumeHeHune pepMEHTOB U UX UHTUOUTOPOB B MEAUIIMHCKON IIPAKTHKE.

5. Ponb neuenu B oOMeHe OENKOB, yTI€BOIOB, TUITHIOB.

6. Anturokcuueckas QyHknus nedeHu. OOe3BpekMBaHUE B NEUEHH TOKCHYHBIX BEIIECTB,
HOpPMaJIbHBIX METa0O0JIUTOB, JIEKAPCTBEHHBIX ITPETAPATOB.

7. CuHTe3 U pacnaj KpOBSHBIX MUTMEHTOB. Poib neueHn B 00pa3oBaHUM >KETYHBIX TUTMEH-
TOB. MeTaboI13M JKeIYHBIX TUTMEHTOB.

8. XKenTyxu, mpOUCX0XKACHUE, METOIBI TAOOPATOPHON TUATHOCTHKH KEITYX.

9. buoxumHuyecKue METO/Ibl JUArHOCTUKH MOPAXKEHUH MTeUEHU.

10. Ilpoucxoxaenue GepMEHTOB IIa3Mbl KPOBU. 3HAYCHUE OTPENEICHUsI aKTUBHOCTH (ep-
MEHTOB B IJIa3M€ KPOBU C AMArHOCTHUYECKON IIEJIBIO U JIJIsl KOHTPOJIS 32 3(P(PEeKTUBHOCTBIO JTeUSHHS.

11. XumMu4ecKkuid COCTaB IUIa3Mbl KpOBH. MeETOABl HMCCIIENOBAHMS XHMHUYECKOTO COCTaBa
IJ1a3Mbl KPOBH, MCIIOJIB3YEMBIE B KIIMHUYECKOW MTPaKTUKE.

12. Bydepnsle crcTeMbl KpOBH M MX 3Ha4yeHHe. J{oka3aTenbCTBO Oy(EpHBIX CBOWCTB CHIBO-
poTku KpoBU. OOIIMe MpecTaBIeHUs O Peryysiluu KUcIoTHO-ocHOBHOro coctosiHus (KOC). 3Ha-
yeHue onpeneneHus nokazarenein KOC B MeIMIIMHCKON TPaKTHKE.

13. MexaHu3MbI IEpEeHOCca YIIEKUCIOTHl U KHCIOPOoa KPOBbIO. MeXaHU3MBbl pa3BUTHS THUIIO-
KCHUYECKUX COCTOSTHUM.

14. benku mna3mbl kpoBu. OyHkimu. KimnHUKO-OMOXMMHYECKOE 3HAUEHUE OIpeieNieHus: 00-
miero OeJka TIa3Mbl KPOBH M OCTTKOBBIX (PpaKITUi.
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15. MeToael OoOHapyXEeHHsS] W KOJIWYECTBEHHOTO OMpeleicHHs] OCNKOB B OHMOJIIOTHUYECKUX
KHUIKOCTAX (MOYa, Tia3Ma KpoBH).

16. JlucnumonpoTeMHEMUH, TPUIMHBI BOSHUKHOBEHUS, CIIOCOOBI pacrio3HaBaHMs M 3HAYCHUE
B pa3BUTUU 3a00JICBaHUM.

17. OcHoBHBIE MTOKA3aTENHN aHAJIM3a MOYH 3/I0POBOTO YEIOBEKA.

18. A3zoTconepikaliye BellecTBa MOYM, UX MPOUCXOKIECHUE U posib B opranusme. [IpunHimmn
OIpeIeNIeHus 00ILEero a30Ta MOYH.

19. IlaTonornyeckue cOCTaBHbIC YaCTU MOYU U HX OINpEAETICHHE.

20. Iporeunypus. OOHapy)eHUE U KOJIHMYECTBEHHOE ompexaeneHue Oenka. [IpuduHbl nmporte-
UHYPUH.

21. I'moko3ypusi, ee MPOUCXOKICHHE. 3HAUCHUE ONPEeACTICHUS TIIIOKO3bI B MOYE.

22. AueToHypusl, €e IPOUCXOXKICHNE. 3HaUCHHE ONpeIesIeHUs] KETOHOBBIX Tel.

23. IlepeBapuBanue OEIKOB B JKEIYAOYHO-KHIIEYHOM TpakTe. KauecTBEHHBIH M KoIHYe-
CTBEHHBIN aHAJIN3 JKEITYA0YHOr0 COKa. POJb COSHOM KUCIOTHI.

24. Cox mouKemyI0YHOM KeJe3bl. Y4acThe B epeBapuBaHUMN YIIIEBOAOB U JTUNUI0B. [TpuH-
LUIIBI U KIIMHUYECKOE 3HAYCHUE ONpeAeNIeHUs] aKTUBHOCTH aMuUJIa3bl B MOYE.

25. Kiaccudukanusi 1 CBOMCTBa mpoTteas. YdacTtue B rnepeBapuBanun OenkoB. CyOcTpaTHas
cnetupUIHOCTh. THrMOUTOPHI IPOTEa3 U UX UCIHOIb30BAaHUE B KIMHUYECKON MPAKTHUKE MPU HApy-
IICHUU (QYHKIUH TTO/KETyTOUYHOHN JKEIe3bl.

26. IIumeBas eHHOCTH yriieBoJoB. llepeBapuBanue U BcachiBaHUE yriaeBoaoB. Poib kiet-
YaTKU W TEKTWHOB B MUTAaHWU. HapyiieHus nepeBapuBaHUs YTJICBOJOB, MPUHLIUIBI TUATHOCTUKH
U JICYCHUSI.

27. Dranbl IepeBapuBaHus JUIHUIOB IMHUIIH B KETyJOYHO-KAIIEYHOM TpakTe. PoIb JKEITIHBIX
KHCIOT, pepMeHTOB. [leueHOUHO-KUIIIeUHAsT PEIUPKYIISIHS KEITYHBIX KUCIOT. MeXaHU3Mbl BCaChI-
BaHUS MPOIYKTOB (PEPMEHTATUBHOTO THPOIIN3a JKUPA.

28. XuMHUYECKUE peakluu, Jiexallue B OCHOBE THHEHUS OelKoB B KuiieyHuke. [lonsTue
0 KCEHOOMOTHKaX. MexaHU3MbI 00€3BPEKUBAHUS MX B OPTaHU3ME.

29. IlpuuuHbl runep- u TunodepMeHTeMH MpH NaTOJIOTUYECKHUX MPOLIECCaXx.

30. Bona. 3nauenue Bonbl. buonornveckass pois HaTpus, Kauus, XjJopa. MexaHu3Mbl pery-
JSIMM BOJIHO-MUHEPAIBbHOTO0 0OMEHa.

31. MakpooanemeHTsI (Kabiui, pocdop, Marauii). buonmornaeckas pois.

32. Ponb cepsl B oOMeHe BenlecTB. THOIOBBIE M TUCYNIb(UIHBIE TPYIIIBI OETKOB U TOPMOHOB,
UX ydacTue B (OPMUPOBAHUU CTPYKTYpHI U cHelu(UUECKUX CBOMCTB Oenka. [ myTaTHoH, cynbdo-
JIMMUBI, THAMUH, OMOTHH, y4acTUe B 00€3BpeKUBAHUH.

33. MukpoanemenTsl. Ux 3Hadenue. Pois HOHOB MapraHiia, Meu, IIMHKa, CeJIeHa, KoOalbTa,
fona, dropa.

34. MexaHU3MBbI BCACBIBAHMSI, TPAHCIIOPTA U JIETIOHMPOBAHUS Kele3a. Posb jkene3a B oOMeHe
BEIIIECTB.

35. OcobeHHOCTH MeTaboM3Ma B KJIETKaX COCAMHHUTEIBHBIX TKaHeW. DYHKIUU COCIUHH-
TEJbHBIX TKaHe 1 OMOMEININHCKOE 3HaYeHNE BHEKJIETOYHOI'O MaTPHKCA.

36. benky BOJOKHUCTBIX CTPYKTYP COCTUHHUTEIBHBIX TKAHEH: CTPYKTYpHBIE (KOJIareH, dia-
CTHH) U ajare3uBHbIE ((HUOPOHEKTHH, (PUOPMIITNH, JJaMUHHUH, SHTAKTHH). OCOOEHHOCTH MEPBUYHON
Y POCTPAHCTBEHHOM CTPYKTYpbl. D YHKIIUH.

37. benkoo-yrneBoansie kKomiuiekchl (BYK), knaccuduxanus. Pons B opranuzme. OcoOeH-
HOCTH cHHTE3a U pacnaga bYK, HapyiieHue 3Tux mpouneccos.

38. Xummueckuii coctaB MblIeyHON TKaHU. CTpOEHHE U POJIb COKPATUTENBHBIX OEITKOB.

39. MosekymsipHBI MEXaHU3M MBIIIEYHOTO COKpAIICHUS U pacciadieHus. IcTOYHUKY dHep-
MU U MEXaHU3MBbI SHEProoOecreueH st MBIIIEYHOTO COKpAIIEHUSI.

40. Knuamueckue (GopMbI CHHAPOMa HEJOCTATOYHOTO NUTaHus. [Iporcxoxkaenue, xapakrep-
HbIE HApYyLIEHUs MeTa0O0IM3Ma.

41. CunapoM HeJO0CTaTOUYHOTO NUTaHusa. OCHOBHbBIE IPUYUHBI PA3BUTHS MPHU 3a00JIEBAHUSAX.
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