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IPABUJIA TEXHUKH BE3OITACHOCTH ITPU PABOTE B XUMHUYECKOM
JIABOPATOPUH

K pabote B xumMHuecKkux J1a0opaTOpUsX AOMYCKAIOTCS JIHIA, MPOIIEIIINe HHCTPYKTaX IO
OXpaHe TpyZAa U He UMEIOIINE MPOTUBONOKA3aHUH 110 COCTOSTHUIO 3/J0POBbSI.

OOyuaromuecst 00s13aHbI BBIMIOIHATH TPEOOBAHUS IO OXpaHe TpyJa, MOKapHOUW Oe30macHo-
CTH, 3HATH MOPAIOK ACUCTBUI MPH MMOKAPEe, MECTA PACTIONOKEHHUS CPEICTB OKAPOTYILICHHS.

[Ipu pabote B 1abopaTopuu BOZMOXKHO BO3ACHCTBHE HA PA0OTAIOIIMX CICAYIOMUX OMACHBIX
Y BpPEJIHBIX TPOU3BOJICTBEHHBIX (PAKTOPOB:

— XHMMHYECKHE OXKOTHY TIPH TMOTMAIaHUU Ha KOXKY WJIH B IJ1a3a CIKNX XUMHYECKUX BEIICCTB;

— TEpPMHUYECKHE OKOTM TPU HEaKKypaTHOM II0JIb30BaHUH CIIUPTOBKAMH M HarpeBaHUU
JKUJKOCTEN;

— TOpe3bl pyK Mpu HEOPEKHOM 00pallleHuu ¢ 1abopaTOpHON MOCYAOH;

— OTpaBJICHUE MAPaMH WJIM Ta3aMHU BBICOKOTOKCHYHBIX XUMHUECKUX BEIICCTB;

— BO3HUKHOBEHHE IMOXKapa MpU HEAKKypaTHOM OOpalIeHHH C JIETKOBOCILIAMEHSIIOITUMUCS
U TOPIOYUMH KHUJKOCTSIMU;

Paborats B moMenieHnu 1ab0paTOPHH pa3penIaeTesi TOIbKO B MPUCYTCTBUU MPENOIaBaTEeIIsl.

PaboTa ¢ XMMHUYECKHMMHU BEIIECTBAMH O€3 CIEHOAEKIbl U HAUINYHS HEOOXOAUMBIX CPEICTB
3aIUTHI TJ1a3, OPTaHOB JbIXaHHs, KOXKHBIX TTOKPOBOB 3aIpeliaeTcs.

[lepen 3akuraHueM CIUPTOBKU HYKHO YAOCTOBEPUTHCS, YTO KOPIIYC €€ UCIIpaBeH, (PUTUIIb
BBINTYIIIEH HAa HY)XHYIO BBICOTY M PACITyIlleH, a TOPJIOBHUHA U JAepKaTellb QUTHIIS CyXHe.

3a3¥OKEHHYIO0 CTUPTOBKY HEJB3sI IEPEHOCHUTH C MECTa Ha MECTO, HEITb3s 3A)KUTaTh CIIUPTOBKY
OT IpYroi.

lacuth cUpPTOBKY HY)KHO, HAKpBIBasl MaMsi (PUTUIIS KONMAyKoM. 3aayBaTh IUIaMs 3arpe-
jaercs.

Kaxxnprit 00yuaromuiicsi JOMKEH BBIMOIHATH JIA0OpaTOpHBIE paOOThl HAa 3aKPEIJICHHOM 3a
HUM y4eOHOM MecTe, He 3arpOMOXJIaTh €ro MOCTOpOHHUMHM npeameramu. Ilepexon Ha npyroe pa-
6ouee MecTo Oe3 paszpeleHus IPeroAaBaTelis He JOIycKaeTcs.

[lepen BbImonHEeHHEM J1a00paTOPHOM pabOThI CTYJAEHT 00s13aH U3YyYUTh METOJAUKY U Tpedo-
BaHUS 110 ee Oe30MaCHOMY IPUMEHEHHIO.

[IponuTeie Ha MO WAM CTOJ BelleCTBa OOydarolrecs MOTyT 00€3BpeAUTh U YIAATUTh 0]
PYKOBOJICTBOM MpemoaBaTelis Win J1abopaHTa.

OOyuarommuMcst 3anpeniaeTcss MOKUAaTh Jad0paTOPHIO, OCTABIISI 0€3 MPUCMOTPa 3aXIKEH-

HBIC CIIMPTOBKHU 1 APYIrU€ HAIrpEBATCIbHBIC HpI/I60pI)I.



TeMA 3aHsTHs 1. BBEAEHUE B BUOXUMHIO. CTPOEHUE AMMHOKHCJIOT
N NNEINITUAOB. KOJIMYECTBEHHOE OIIPEJAEJIEHUE COAEPKAHUSA
BEJIKA B BUOJIOI'MYECKHUX XKUJAKOCTAX

AKTYaJIbHOCTH TeMbI

AMMHOKHCIIOTBI TIOCJIE€ BCAChIBAaHMsI UCIOJB3YIOTCA B OpraHu3Me Ul CUHTe3a crenuduue-
CKUX TKaHEBBIX OEJIKOB, (EPMEHTOB, TOPMOHOB, reMa, OMOT€HHBIX AMHUHOB, ITYPUHOBBIX M IUPUMHU-
JMHOBBIX a30THCTBIX OCHOBaHMUH. B meueHn M3 aMMHOKHCIOT CUHTE3UPYIOTCS ONKM IU1a3Mbl Kpo-
BU. B ne4eOHBIX LENIX MPUMEHSETCS CMECh aMMHOKHUCIOT Ui HapeHTepainbHoro nutanus. Ort-
JeJIbHbIE aMUHOKHUCIIOTHI U NENTUbl IPUMEHSIOTCS B Ka4eCTBE JIEKAPCTBEHHBIX cpeAcTB. IlInpoko
UCTOJIB3YIOTCS B MEIMIIMHCKOM MPAKTHUKE METOAbI KOJIMYECTBEHHOTO ONpeeNieHus Oenka B Onoo-
IMUYECKHUX XKUJKOCTAX, IPU CTAHIAPTH3ALMU U KOHTPOJIE KauecTBa OCJIKOBBIX IPENapTOB.

Iean 3ansaTHA

N3yunth cTpoeHue U GU3NKO-XUMHUYECKUE CBOIICTBA aMHUHOKHUCIIOT KaK CTPYKTYPHBIX €JMHHUIL
O€JIKOB M TENTHAOB M YCBOUTH OOIIME MPUHIIMITEI OTIPENIEICHUs COIepKaHms Oenka B Ononornye-
CKHUX KHJIKOCTSIX.

JLJ1s1 IpoBepKYU UCXOAHOT0 YPOBHS 3HAHMI BBINOJIHUTE CJe1YIOlINe 32 IaHNs:

3aoanue 1. Kakas u3 nepeyuciIeHHbIX aMUHOKHUCIIOT SIBJISIETCSA HEHTPaIbHOM?
A. Aprunun  b. Jleinun B. Acnaprartl'. JIuzun
3aoanue 2. Bpibepute aMUHOKUCIIOTY, KOTOpasi He 00/1aJaeT ONTUYECKON aKTHUBHOCTBIO:
A. AnanuH b. llucrenn B. I'nmuuun I'. Aprunux
3aoanue 3. Ha30BUTE aMUHOKHCIIOTY, COAEPIKALLYH0 KOJIBIO HHI0JIA!
A. Oxcumuzud b, Cepun  B. Tpunrodan I'. IIposnun . I'mctnaun
3aoanue 4. BpioepuTeo-UMHUHOKUCIIOTY:
A. Oxkcunmuzun b, Cepun B. Tpuntodan I'. IIponun . T'uctuaun
3aoanue 5.0nuronentus — 3TO COEIUHEHUE, KOTOPOE COACPKUT:
A. 3 ocraTka aMHHOKHUCIIOT b. 9 ocTaTkOB aMMHOKHCIIOT
B. 10 octaTkOB aMUHOKHUCIIOT I'. 15 ocraTkOB aMMHOKHUCIIOT
3aoanue 6. Kakue QpyHKIMM MPUCYLH TOJIBKO Oenkam?
A. DHepreTuueckas b. Karaiimtuueckas B. bydepnas I'. CrpykTypHas

HpLIGMJleOCmb peweﬂuﬁ npoeepbnie, conocmasue ux ¢ omsemamul.

Bonpoce! nuis1 00cyxneHust

1. [Ipeamer, uenu u 3anauu 6moxuMun. OOBEKTH U METOJIBI HCCIICIOBAHNUN B OMOXUMHUH.

2. AMMHOKUCIOTHI, Kiaccupukanus. O6mue cBoiictBa. PopMysbl MPOTEUHOTEHHBIX aMHUHO-
KHMCJIOT, HOMEHKJIaTypa. AMMHOKHCIIOTHI, KaK JIEKApCTBEHHBIE CPEJICTBA (TIPUMEPBHI).

3. Ilentugsl, crpoenue. Ilentuanas cBsa3b, cBoiicTBa (moctynatel [lonunra-Kopu). Knaccu-
¢bukanys u 6uonorudeckas poib nenTuoB. [I[puMeHeHne B METUIIUHE.

4. benku Kak Kjiacc OpraHMYecKUX BellecTB, Ouonorndeckue ¢yHkuuu. Kiaccuduxarms
O€eJKOB.

5. MeTronbl KOJIMYECTBEHHOTO OIpeaesieHus: Oenka (pedpakTroMeTpruecKuil, HederoMeTpu-
YecKull, KOJIOpUMETpHUYECKU, crekTpodoromerpuueckuii). [IpuHIMIBI oOnpeneneHusi, CpaBHU-
TeJbHasl XapaKTEPUCTHKA METOAOB, UX IIPUMEHEHNUE B CTaHJApTHU3AallMM U KOHTPOJIE KauyecTBa Je-
KapCTBEHHBIX MpPEnaparos.

6. OOmme npuHUMIEL crieKTpodoTomMeTpun. MomspHblii ko3¢ duimeHT skcTUHKIMH. [lo-
CTpOEeHHE KaJIMOPOBOYHOTO rpaduka u paboTa ¢ HUM.

7. KonuuecTBeHHOE onpeziesieHre 6enka OnypeTOBbIM METOOM.

Jlumepamypa 013 no02omosexku
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39-40.

2. Buonoeuueckas xumus : yue0. nocooue / A. /1. Taranosnu [u ap.]. Munck : benapycs, 2013. C. 4-9.

3. Koncnexm nexuuii.
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3agaHus 118 CaMOCTOSITeIbHON PadoThI

3aoanue 1. MoneKyna AMHWHOKHKCJIIOTHI, HAXOAA11as1Csa B HSOBHCKTpH‘ICCKOﬁ TOYKCE:

A. ImeeT nonoXKUTENbHbINA 3apsy b. He nmeer 3apsana
B. MMmeet oTpuniatenbHbIi 3apsi

3aoanue 2. B N3031EKTPUUECKON TOUKE OCIIOK:

A. ImeeT HauMEeHBIIYI0 pacCTBOPUMOCTh b. SIBnserca kaTnoHOM

B. ABnsercsa ampumnonom I'. O0namaer HauOOJIBIIENH CTEIIEHBE0 HOHU3AT
3aoanue 3. B xakoit cpene nentuy Jlei-I'uc-JInz-Tup Oyner ABUraThecst K KaToay MpH dJICK-

Tpodopese?

A. Kucnoit b. HeltitpansHoit B. lllenounoii

3aodanue 4. Beibepute paBUIbHBIC YTBEPIKICHHUS:

A. BuypeToBylo peakLuio Aat0T BCE AMUHOKHCIIOTBI
b. buypeToByto peakiuio 1aetT Onyper I'. buyperoByto peakumio Jar0T OEIKU
B. BuypetoByto peakiuo JatoT TPUIETTHIbI

3aoanue 5. PeppakToMeTpUueCKUil METOJ] OCHOBAH Ha:
A. OmipenienieHnu yria OTpakeHUs aJal0IIero CBeTa
b. SIBnenuu cBeTopaccesHus I'. Onpenenennu ko3hHUMEHTa SKCTUHKIHH
B. Onpenenennn ko3 HuineHTa mpeioMICHHS

Hpaewleocmb pemeﬂuﬁ npoeeponie, conocmaeue ux ¢ omseemdamul.

IIpos

€pbTE Bamm 3nanus (CaMOKOHTpOJIb yYcBocHUA TeMbI)

3aoanue 1. Yto us YKa3aHHOTI'O HUXKE OTHOCHUTCA K CTPOCHHIO paJluKajia HI/ICTGI/IHa?

A. ConepxuT cyab(pOMETHIBHYIO TPYIIITY
b. ConepkuT pa3BeTBICHHYIO YIJIEBOJIOPOIHYIO LIENb
B. Comepxut apoMaTHIeCcKOe KOJIBIO

I'. He

nuMeeT OOKOBOU LIENTHA

. ConepkuT cynbQruIpuibHYIO TPYIITyY

3aoanue 2. llpemapatsl 1jisi TapeHTEPATBHOTO OSIKOBOTO MUTAHUS — TO THAPOIU3ATHI, 1MO-

Jy4daeMble U3 O€NKOB KpOBM KpyNMHOro poratoro ckota (I'maponusun, ®uOpHHOCOT) U yenoBeKa
(AmukpoBuH, MHdy3amuH) a Taxke kazenHa Mojoka (['maponusat kazenna). OHu copepKaT CMeCh
L- amuHokucnor. Aty cMech amuHokucnot (I'mu, Ach, I'ny, JIuz, Apr, Tup, Acm) MOXkHO pa3je-
JTUTH MeToJ0M 31ekTpodopesa npu pH = 6,0. Kakue aMMHOKHCIOTHI OyAyT JBUTAaThCs K aHONY, Ka-
KM€ — K KaToJly, a KaKue OCTaHyTCs Ha MecTe?

3aoanue 3. TlonoOpath K KaKIOMYy O€JIKY COOTBETCTBYIOIIYIO (DYHKIIHIO:

1. Konnaren A. CrpykrypHas

2. UmMMyHOTI100YyTMH b. CokpaTturenbHas
3. Uucynun B. TpancnoprHas
4. 'emornobun I'. Katanutnueckas
5. AKTuH J1. 3ammuTHas

6. AMniiasza E. I'opmonanbHas

3aoanue 4. Ilpu nposenenuu siextpodopesa B yciaosusx, rae pH OydepHoro pactBopa BbI-

11€e, 4YeM M303JIeKTPHYUECcKas Touka Oenka, MOoCIeAHUM’:
A.Murpupyert K aHoxy B. Murpupyer k katony

b. Oct

aeTcs Ha JMHUM cTapTa I'. O6paszyer OUNONSAPHBINA HOH
3aoanue 5. llpucyrcTBre BelecTB 0€IKOBOW MPHUPO/IbI B JIEKAPCTBEHHBIX MpenapaTrax MOKHO

OOHApYKUTh C TOMOIIbI0 HEKOTOPBIX KaUeCTBEHHBIX (LIBETHBIX) peakiuil. BeiOepuTe npaBuiibHbIN
OTBET:

A. Peaknusi Ha NENTUIHYIO TPYIILY I'. Peaknns Ha o-aMUHOTpYyTIY

b. Peakuus Ha anpaeruaHyIO IpyIIy J1. Peakius Ha caboCBsI3aHHYIO cepy

B. Peaknusa Ha apoMaTU4eCcKoe KOJIbIIO



3aoanue 6. CBOWCTBO MOTJIONMIATH CBETOBOM MOTOK C IJTMHOM BOJHBI 280 HM mpH crieKTpodo-
TOMETPHUHU O0YCIIOBJICHO HAIMYHEM B OelKe:
A. Tpunrodana b. IIposmmna B. I'mctununa I'. Tupo3una

3adanue 7. B KNIMHUKY TOCTYIIII PEOSHOK 3-X JIET ¢ MUIIEBBIM OTpaBiIeHHEM. JKanoOsl: qua-
pes, pBota. [Ipu OMoxuMHUueckoM aHajau3e KpoBH KoHIeHTpanus oomiero 6emka — 100 r/n. Jlan-
HBII [10KA3aTellb XapaKTEPU3YyeT:
A. AGcomoTHy0 runeprnporenHemMuo B, OTHOCHTENbHYIO THTTONIPOTEHHEMHIO
b. Hopmonporennemuro I'. OTHOCUTENBHYIO TUIIEPIIPOTEUHEMUIO

OTBETHI K 3AJIAHUSIM

Jna camonpogepku ucxo0no2o ypoeHsa 3HAHUIL:
1b;2.B;3B; 4.T; 5A, b, B; 6b.

Jlna camocmosamenvnou padomel:

1b; 2. A; 3A, b; 4B, B, I'; 5B.

JlaGopaTopHas padora
Onpeoenenue Konyenmpayuu 0o0ulezo 6enKa 6 coleOPoOmMKe Kposu Ouypemosvblm Memooom

Cpenu MeToOB OolpeesicHusI 00IIero 6eika B ChIBOPOTKE (I1a3Me) KPOBH HauOOJIbIIEe pac-
MIPOCTPAHEHUE TOJIYYHIIN KOJIOPUMETPUUECKUE METOMbI, & CPEIU HUX — METOJ|, OCHOBAaHHBIM Ha
OouypeToBoii peakiuu. OH obagaer cnenu(UIHOCTHIO ONPEACICHHSI, TOUHOCTHIO B JIOCTYITHOCTBIO.
Hpyroii xomopumerpuueckuii Meto — MmeTto Jloypu — codeTaeTr MCHoiib30BaHUE OHYPETOBOM
peakIuy U peaklui BOCCTAHOBIICHUs peakTuBa DonmHa HUKIMYECKUMHA aMHUHOKHUCIOTaMU (THUPO-
3UHOM, (peHHUIIATaHUHOM, TpUnTodaHoM). XOTS ITOT METOJ U Oojee YyBCTBUTEJICH, HO OH CJIOXKEH
M0 IPUTOTOBJICHHIO OCHOBHOT'O PAacTBOpa M MEHee CHEelU(HUEH, T. K. HENbIH PsiJl IPYTHX BEIIECTB
00pa3yroT ¢ peakTBoM DoJIMHA KOMIUIEKCH XapaKTEPHON OKPACKH.

Ipunyun buypemosozo memooa. MeTos1 OCHOBaH Ha 00pa30BaHUU OKPAIIEHHOTO B (pHojIeTo-
BBII IIBET KOMITJIEKCA TIENTHIHBIX CBs3EH Oelika ¢ MOHAMH IByXBaJleHTHOU Meau (cynbdara Mean) B
IIeJIOYHOM cpene. VIHTEHCHBHOCTh OKpPAacKd pacTBOpa MPsSMO IMPOINOPLHOHATbHA KOHIIEHTpAIUH
Oenka B CBIBOPOTKE U ompeensercss GOTOMETPUUYECKU.

Ilopsooxk evinoanenus pabomet. B 1-10 npobupky (onsit) HanmuBaroT 0,1 M ucciaeayeMoi Chl-
BOPOTKH, BO 2-10 (koHTposib) — 0,1 mi 0,9%-Horo pactBopa xsopuaa Hatpus. B ob6e mpoOupku
MPUIMBAIOT TI0 5 MJI OMypeToBoro peaktuBa. CoaepKUMoe mMpoOUPOK OCTOPOKHO MEPEMEIINBAIOT,
n3berast oOpasoBanus meHbl, U depe3 30 MUH (HOTOMETPUPYIOT OMBITHYIO MpoOy B KIOBETaxX Ha
10 MM mpu 3enmeHoM cBeTomiIbTpe (ATuMHA BOJTHBI — 540 HM) MPOTUB KOHTPOJBHOTO PaCTBOpA.
OnpenenuB SKCTUHKIIMIO HCCIEyEeMOro pacTBOpa, HAXOAT MO KaTUOPOBOYHOMY TpaduKy, Kakoiu
KOHIIEHTpanuu Oesnka (B /1) OHAa COOTBETCTBYET.

Ilocmpoenue kanubposounoti Kpueou. JIas MOCTPOEHUS KPUBOH TOTOBAT W3 OCHOBHOI'O
CTaHJApTHOTO pacTBopa Oenka ¢ koHreHTpamue 100 r/m paboune pactBopsl anbOymuHa: 20, 40,
60, 80 r/n. J{ns atoro k 0,2; 0,4; 0,6; 0,8; 1 mn crangapTHOTO pactBopa Oenka nodasistot 0,8; 0,6;
0,4; 0,2; 0 mu 0,9%-noro pactBopa NaCl. 13 kaxmoro passemenus 6epyt mo 0,1 M pactBopa u
BHOCSIT B MMPOOUPKH, cofepxaiire 5 mil OuypetoBoro peaktua. Uepe3 30 MUH U3MEPSIOT SKCTHHK-
U0 cTaHaapTHHIX Mpod Ha POK npoTuB KoHTpOsA. CTposAT rpaduk, OTKIAABIBAas HA OCH abCIHCC
3HAYEHUS] KOHIIEHTPALUU CTaHAAPTHBIX PACTBOPOB Oenka (B T/I), HA OCH OPJAMHAT — COOTBETCTBY-
IOLIME UM BEJTMYMHBI ONTUYECKON MIIOTHOCTH.

Knunuko-ouaenocmuueckoe 3nauenue. HopmanbHoe conep:kaHue oduiero 0eika B
CHIBOPOTKE KPOBHM (HOPMONPOTEHMHEMHUSsI) Y B3pociabix — 65-85 r/m, y mereit mo 6 jmer —
56—85 1/1. VI3MeHeHus1 KOHIIEHTPaluH 00I1ero 6eaka MoryT ObITh Kak aOCOIOTHBIE, TaK U OTHOCH-
tenbHbIe. OTHOCHTEBHBIC U3MEHEHHUS CBSI3aHBl C M3MEHEHHEM o0bheMa KpoBH (Tuta3mel). Tak, om-
HocumenvHas cunonpomeuremus (MOHWKEHHE KOHIEHTpalUU Oelka B KPOBM) pa3BUBAETCs IpU
THJIPEMUH, T. €. Harpy3Ke BO/OM, BOAHOM OTPABICHUH, & OMHOCUmMeNbHas 2unepnpomeuremus (1o-
BBIILICHHE KOHIIEHTpPAI[MK O€JKa B KPOBM) BO3HUKACT MPU CTYIMIEHHH KPOBU M3-3a 3HAUUTEIBHBIX
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IIOTEPh KHUAKOCTU IIPU MOHOCAX, HEYKPOTUMOM PBOTE, YCUJIEHHOM IOTOOTIEIEHHUH, XOJIEpPE, OKO-
rax. Abcontromuasn eunonpomeunemuss HabMOIaeTCs MpU HePPUTAX, 37TOKAUECTBEHHBIX OMYXOJIsX,
ATMMEHTAPHON AUCTPOGUH. Abcontomuas cunepnpomeunemus BCTPEUACTCS CPABHUTEIHHO PEJKO,
HanpUMep, PU MUEIOMHON 00JI€3HU, XPOHUYECKUX MOTUAPTPUTAX.

Pesynbrar:
E A
C, r/n
C, r/n 20 40 60 80 100
E
Eon= Con.=
BeiBOa:

Iloamuce npenoaaBaTeJIAa:

TEMA 3AHATHA 2. CTPYKTYPHASI OPTAHU3ALIMSA BEJIKOB U OCHOBBI
NX ®YHKIOUOHNUPOBAHUSA. PEAKIIMU OCAXKIEHUSA BEJIKOB

AKTYaJbHOCTDH TEMbI

benku mpucyTCTBYIOT BO BCeX JKHMBBIX KieTkaX. JlJis mocTpoeHus OENKOB HCIOJIBb3YeTCs
HaOop u3 20 pa3MYHBIX aMHUHOKHUCIIOT, KOBAJICHTHO CBSI3aHHBIX B OINPEACICHHOW, XapaKTepHOH
TOJIBKO JIJISl JAHHOTO OeNiKa MOCTIeI0BaTENbHOCTH. belku NMEIOT HeCKOIBKO YPOBHEH CTPYKTYPHOU
opranm3anuu. bemku — 3T0 HanboJiee MHOTOYUCIICHHBIC M HCKIIOUUTEIIBHO Pa3HOOOpa3HbIC IO
cBOMM (DYHKIIMSAM MakpoMousiekyibl. OHa U3 BaXHEHINIUX 3a/1ad COBPEMEHHON OMOXHMMUU Kak pa3
¥ COCTOHT B TOM, YTOOBI IIOHATH, KAKAM O00Pa30M aMHUHOKHUCIIOTHBIE ITOCIICIOBATEIEHOCTH Pa3HBIX
OENKOB JTAal0T UM BO3MO>KHOCTbH BBITIOHSTH pa3NudHble (yHKINN(KaTATUTUYECKYIO, PELEITOPHYIO,
CTPYKTYpPHYIO, TOPMOHAIIbHYIO, 3aIIUTHYIO, COKPATUTEIbHYIO M Jp.).BakHO MOHMMATh, 4TO KOH-
(dbopMarmoHHast TaOUILHOCTh — OCHOBA (DYHKIIMOHUPOBAHUS OEIKOB.

BemectBa, Hapymaromue CTpYKTYPHYIO OPTaHH3AIHI0 OSITKOBOW MOJICKYJIBI, PUBOJIST K U3-
MEHEHUI0 (PUBUKO-XUMHUYECKUX U OMOJIOTHUECKUX CBOWCTB Oenka. DTO SBICHHE Ha3bIBACTCS JICHA-
Typanuei. SIBJIeHUe JIeHaTypally UCIIOIb3YeTCs B KIIMHUKE, (hapMariii 1 OMOXMMHYECKHUX HCCIIe-
JOBAHMSIX: JUTSI OCXKACHUS OeTKa B M3ydaeMOM OMOJOTHYECKOM MaTepuane, il KOMTHIeCTBEHHOTO
orpejeNieHus] Oellka B OMOJIOTMYECKUX JKHUIKOCTSX, a TaKXKe I yJaJIeHHs OEIKOB W3 PacTBO-
POB(IUTSI OYMCTKH JICKAPCTBEHHBIX MperapaToB). Yalie mpuMeHsieTcss METoI 00paTUMOro OCaxie-
HUs OCJIKOB — BBICAJIMBAHUE, KOTOPBIA MCIIOIB3YeTCs B KJIMHHYCCKHUX J1a00paTOpUsX I pasjierne-



HUS QATBOYMHHOB U TJIO0YJIHHOB, a B (DapMaIieBTUTIECKONH TEXHOJIOTUU JJISl TIOTYYCHHS] U OYHCTKH
KPUCTAJUTMYECKUX TPErapaToB Oeka.

Iean 3ansaTHA

3akpenuTh 3HAHUS O MEPBUYHON CTPYKType Oenka U ee posin B (POPMHUPOBAHUH MPOCTPAH-
CTBEHHBIX CTPYKTYp MoJekynbl. ChopmupoBaTh peacTaBieHne 0 KOHGOPMAITUOHHBIX COCTOSTHUSX
OCJIKOBOM MOJICKYJIBI M 3HAYCHUU MPOCTPAHCTBEHHON CTPYKTYpPhl B ()YHKIIMOHMUPOBAHUU OCIIKOB.
[To3HaKOMUTBCS C BOBMOXXHOCTSIMU TPUMEHEHUS JIeHATypallii O€IKOB B METUIIMHCKOM MPAKTHKE.

I[.]'[ﬂl'[pOBepKI/II/ICXO[[HOrpr0BHH3HaHHﬁBbIH().]'[HHTeCJIEJIleIIII/IeSaL[aHI/IﬂZ

3aodanuel. benok — 3To coeAMHEHUE, KOTOPOE COJICPIKHT:
A. 15 ocTaTKOB aMUHOKHUCIIOT b. 28 ocTaTkOB aMHUHOKHUCIIOT
B. 49 ocTaTk0B aMUHOKHUCIIOT T'". 120 ocTaTKOB aMHUHOKUCIIOT

3aoanue2.YTo MOHUMAIOT TIOJI U3MEHEHHEM KOoH(popMaIuu 6eIKoB?
A. I3MeHeHHe aMMHOKHCIOTHOM IOCISA0BATCILHOCTH ITOJUTICIITHAHON 1S
b. 3MeHeHre BTOPUYHON U TPETUYHON CTPYKTYpPhI MOJUIIENITUIHBIX LENen
B. 3ameHy ojHOM TPOCTETUUECKOMN TPYIIILI B CJI0KHOM O€JIKEe Ha IPYTYIo
I'. I3aMeHeHne B3aMMOPACIIONOKEHHSI B IPOCTPAHCTBE CYOBEIMHUI] OJTMTOMEPHOTO OeKa Mpu B3a-
HMOJCHCTBHH C JTUTAHIOM

3aoanue 3. JIns NENTUIHON CBSI3U XapaKTEPHBI CAEAYIOIINE CBOMCTBRA!
A. meeT yacTUYHO ABOMHOMN XapakTep
b. SBnsieTcs koBaneHTHOM
B. Bo3zmoxxHO cBOOOHOE BpallleHUE aTOMOB BOKPYT CBSI3U
I'. He siBiIsieTcst III0CKOCTHOM
J1. UmeeT TpaHc-KOH(POPMAIIUIO B O-CIIHPAIIU

3aoanue 4. 1lpu Tepmudeckoit 00paboTKe MUK HAOIIOIAI0TCS U3MEHEHHUS IPOCTPAHCTBEH-
HOM CTPYKTYpHI OeKa. ITOT MPOLECC MOTYYH Ha3BaHHE:
A. Penaryparus b. Jenarypauus B. BeicanuBanue I'. Inamm3 . ['maparanus

3aoanue 5. O0bscHHUTE, TOYEMY TIEITH/IHAS TPYIIIA SBJISIETCS TUIOCKOM 1 JKECTKOM CTPYKTYpPOUA?

3aoanue 6. Yxaxure CBOMCTBA, XapaKTEPU3YIOIINE KOJUIOUAHBIE PACTBOPHI:
A. Hu3koe 0cCMOTHYECKOE 1aBIIEHUE
b. Ceropaccesiaue
B. Jlns yactun aucnepcHoi ¢a3bl XapakTepHa ceMMEHTaIHs
I'. Beicokast nuddy3us yacTuil AUCnepcHon (has3sl

HpaeuﬂbHocmb pemeHud npoeepsnie, conocmaeue ux ¢ omeeniamu.
Bonpocs! nu1s1 06cyxneHust

1. CrpykTypHas opraHusanusi OelkoB U d3Tanbl (HOPMHPOBAHUS HATHBHONKOH(pOpMAIMU
O0enkoB (mepBUYHAs, BTOpUYHAS, HAJIBTOPUYHAS, TPETUYHAS M YETBEPTHUHAs CTPYKTyphl). Ormpe-
JIeTICHUE TIOHATH, PA3HOBUIHOCTH U CBSI3H, CTAOWIIM3HPYIONIHE CTPYKTYPY. JJoMeHBI.

2. KonpopmairioHHble H3MEHEHHsI — OCHOBa ()yHKIIMOHMpOBaHUs OenkoB. B3anmonelicTeue
OeNKoB C uraHaamMu. JlekapcTBEHHBIEC BEIIECTBA KaK JINTAHIbI, BIUSIONINE Ha (DYHKITHUIO OEITKOB.

3. OcobeHHOCTH CTpOEHUS U (YHKIIMOHUPOBAHUS OJUTOMEPHBIX OENKOB (Ha MpUMepe reMo-
rioouHa). MHOrOOOpa3ue OENKoB.

4. Cnoxuble 6enku. VX ctpoenue u GyHKIUH.

5. Jenarypamus. OOpatuMocTh JeHaTypanud. MexaHU3MBl JCHCTBHS JCHATYPHUPYIOIINX
¢axTopos. [IpumeHeHne neHaTypai B MEAULIMHE.

6. dakTophl YCTOWYMBOCTH OCITKOBBIX PACTBOPOB (3apsj Oelka, TuapaTHas 000JI09Ka, MOJIe-
KyJIsipHas Macca, opma MoJiekyisl). OcaxxaeHue 0enkoB (0OpaTuMoe ocaxkJIeHHE — BhICAIMBAHUE,
HEOOpaTUMOE OCAKIICHHUE).



Jumepamypa 01 nodzomoexku
1. Buonoeuuecxas xumusi / B. K. Kyxra [u ap.]. Mocksa : Bunowm ; Munck : Acap, 2008. C.7-18, 32-42.
2. Buonocuyeckasn xumus : yaed. mocodue / A. JI. Taranosud [u np.]. Musrck : bemapycs, 2013. C. 9-15.
3. bepeszos, T. T. buonormueckas xumus / T. T. Bepeso, b. ®@. KopoBkua. Mocksa : Meaununa, 1990.
C. 13-19, 28-37, 42-76.
4. Kowucnexm TMEKITHH.

3aaHus AJ151 CAMOCTOATEIbHON padoThl

3adanue 1. Uto mpouCXOaUT ¢ OEITKOM MPH JACHCTBUN BBICOKOW TEMIIEPATypPhl B IPUCYTCTBUU
COJISTHOM KHUCJIOTBI?
A. Obpatumoe ocaxxaeHIE B. lnanmu3 . T'uaponus
b. BeicanuBanue I'. Xpomarorpadus

3aoanue 2. BcrioMHHTE, YTO B OCHOBE IMOJIMIIENITUAHOM LIETH, TIOCTPOCHHON U3 Ol-aMUHOKHC-
JIOT, JISKUT TOCTOSTHHO ToBTOpsromiasics crpykrypa -NH-CH-CO-. CpoiictBa cBsizeii, GopMHupyrO-
IIUX 3TY CTPYKTYPY, MO3BOJHMIN TOCTPOHUTH JIBE OCHOBHBIC MOJICJIM PACIIOJIOKEHHUS €€ aTOMOB,
HA3BaHHbBIE O-CIIUPANIbI0O U [-CKIAA4aTOM CTPYKTypoil. [7aBHOE yclnoBHE CTaOMIBHOCTH TaKOU
CTPYKTYpPbI — MaKCHMYM BOJIOPOJHBIX CBsI3€i, BOSHUKAIOIINX B €€ Mpeaenax. BriroueHne nMuHO-
KHCIIOTHIIIPOJIMHA B LIENb HAPYIIAET YKa3aHHbIC YCIOBHSL.

2.1. 300pa3uTte B TeTpaau, Kak 00pa3yroTcs NenTHAHbIE cBsi3u B Tpunientuae JIuz-IIpo-Acm.
[lepeuncnure cBoiicTBa MeNTUAHON CBA3H. ONpenenanTe 3aps 3TOro NenTua.

2.2. OOBsICHUTE, TIOYEMY B 3TOM IIENITHIEC HEBO3MOKHO 0Opa3oBanue H-cBsizu, HeoOXoaumon
JUIS CTAOUITU3ALIUN OL-CTIHPATTH.

2.3. B cnegyromieM NoJunenTHAe BEIOEpUTE:
A. Bo3mokHbBIE MecTa 00pa30BaHus H3THO0B
b. Bo3amosxxHbIe MecTa 00pa30BaHusi BHYTPUIIETIOYEUYHBIX KOBAJICHTHBIX CBSI3€il
B. Psiy1 13 Tpex ocTaTkoB ¢ OOKOBBIMH IETISIMU THAPOPOOHOH IPUPOIBI
I'. Psia 13 1ecTé OCTaTKOB € OOKOBBIMHU LEMSIMUA THAPOGUILHONU IPUPOABI

1 2 3 4 5 6 7 8 9 10
Une - Ana - Tpu - Jleii - Tup - ®DeH - IIpo - ODeH - Iy - Ana -

11 12 13 14 15 16 17 18 19 20
Ana - Mer - Iuc - JIuz - I'uc - Iy - I'nn - Iy - IIpo - Acr -

21 22 23 24 25 26 27 28 29 30 31
' - Mer - Iy - Huc - Ana - ®DeH - T'uc - IIpo - Tup - Jleii - Mer

3aoanue 3. 3HaliTe YpOBHU CTPYKTYPHOM OpraHU3alny OEIKOB M OCHOBHBIC CBSI3U, Y4aCTBY-
o1ue B MX (POPMUPOBAHUH.

3.1. TlogGepute K KaXXAOMY YPOBHIO CTPYKTYpHOH OpraHu3aiii Oejika COOTBETCTBYIOIIEE
MoHsTHE, 0003HAYEHHOE OYKBOI:

1. IlepBuuHas cTpykTypa A. IIpocTpaHCTBEHHOE PACIIOJIOKEHUE OTIEIBHOTO

2. BropuuHas cTpyKTypa y4acTKa IOJIUIIEITUIHON LIENH, COAEPKALLEH Ol-CITUpaIn
3. HaJIBTopI/IqHaSI CTpYKTypa u B-CprKTypBI

4. TperuyHas CTPyKTypa b. Ilopsnok yepenoBaHuss aMAHOKHCIIOT B ITOJIATICTITHI-
5. YerBepTHuHas CTPYKTypa HOM TIenH

B. O0benunenne B onpeneneHHOM TOPSIKE IBYX HIIHA

OO0JIBIIIETO KOJIMYECTBA IPOTOMEPOB B MOJIEKYJIE OJIMIO-

MepHOro Oenka

I'. Cioco0 yki1agku OTIENbHBIX Y9aCTKOB MENTHIHON

LIETIA B BUJIE OL-CITUpaJIeH U B-CTPYKTYp

J1. PacnionokeHue B mpoOCTPaHCTBE BCEM MOTUNENTH-

HOM LIE€NH, UMEIOIIEN B CBOEM COCTaBE OL-CIIUPANIH U

p-cTpykTypBI

E. TlonunentuaHas 1emnb, KOTopasi CTaOUIHN3UPYETCS

MENTUIHBIMU CBA3SIMU MEXIY OCTaTKAMH AMHUHOKHUCIIOT
9



3.2. KakoMy ypOBHIO CTPYKTYpHOW OpraHM3anuu Oelika COOTBETCTBYET KaXJIblii POHYMEpPO-
BaHHBIN TUTI cBs13u? [TogOepure mapsl:
1. CBsA3b MeXly KapOOKCHIIBHBIMU ¥ aMUHOTpYyIIaMu paauka- — A. [lepBuuHas cTpykTypa

JIOB @aMHHOKHCIIOT b. BropuuHnast cTpykTypa
2. CBsI3b MEXJIy Ol-aMHHO- U O.-KapOOKCHUIIBHBIMU TPYITIAMH B. Tpernunas crpykrypa
AMHUHOKHCJIOT I'. YeTBepTHUHAs CTPYKTYypa

3. CBs13p MKy paAMKalaMy HUCTEMHA

4. BoopoiHbIE CBS3M MEXIY NENTUIHBIMY TPYIITUPOBKAMHU
5. BopopoaHsie CBsI3M MEKy paJuKalaMd aMUHOKHUCIIOT

6. MexpanukanbHbie THAPO(HOOHBIE B3aUMOICHCTBUS

3aoanue 4. BcnoMHUTE, YTO:

— OEenKOBBIE MOJICKYJIBI UMEIOT LIEHTPHI CBSI3bIBAHUS (aKTUBHBIE LIEHTPHI) C APYTUMH Belle-
CTBaMHU (JIUTaH/IaMH );

— aKTHBHbBIE HEHTPbI GOPMUPYIOTCS U3 AMUHOKUCIOTHBIX OCTATKOB, COMMKEHHBIX Ha YPOBHE
TPETUYHOU CTPYKTYPHI;

— CBSI3U MEXy OCJIKOM U JIMTaHJOM MOTYT OBITh HEKOBAJICHTHBIC i KOBAJICHTHBIC;

— OenKH TPOSIBIISIIOT BBICOKYIO CHENU(DPUYHOCTh MPU MPUCOSIUHEHUHN JIMTAHAOB K IEHTPaM
CBSI3LIBAHUS,

— cnenupUIHOCTh B3aUMOJICHCTBUS OCIIKOB C JIUTaHJIaMH 00eCIeuyrnBaeTCs KOMILIEMEHTap-
HOCTBIO CTPYKTYPBI aKTUBHOTO IIEHTPA CTPYKTYpE JTUTAH/IA.

4.1. B akTUBHBIHN 1IeHTp O€IKa BXOAAT JIBa OCTaTKa apruHUHA, OJIMH OCTAaTOK (heHUJIaTaHUHA 1
OJYH OCTaTOK BaJIMHA:

CooOr Hs
N
CH3 NH3 apr
~ ~~ COO dben
\ apr
NH3 OH Ball_~
a 0
CooO OH COOr cXeMa aKTHBHOIO
N eHTpa
NH4 Hj OH
[ 2

OTBeThTE Ha BOIIPOCHI:

A. Kakoiil u3 nepeyrcieHHbIX JUraiaoB (a, 0, B, I') ¢ HanOoJIbIIEH BEPOSTHOCTHIO Oy/IeT B3a-
MMOJIEHCTBOBATh C aKTUBHBIM LIEHTPOM JIaHHOTO OelKa U novyemy?

b. Kakue Tumsl cBsi3ell BO3HUKAIOT B IIpoliecce 00pa3oBaHMsI KOMIUIEKCA «OeoK — JIUTaH»?

HpCZGqubHOCI’l’lb pemeuuﬁ npoeeponie, conocmaesue ux ¢ omeemamul.

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

3aoanuel . Ilpu npoBeneHnu nekrpodopesa B ycioBusx, riue pH OydepHoro pactBopa BbIIIE,
4eM U303JIeKTpUYecKas TouKa Oenka, HocaeHui:
A. Murpupyer Kk kaTogy I'. O6pa3zyer OUNIONSAPHBINA HOH
b. Murpupyer x anogy M. Iloxsepraercs ruipoansy
B. Ocraercst Ha nMHMM cTapTa
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3aoanue 2. B sanepHbIX OelKax-TUCTOHAX COAEPKUTCS OOJBIIOE KOJMYECTBO aMHUHOKUCIOT-
HBIX OCTaTKOB aprMHHMHA U JIN3UHA, a B O€JIKEe KPOBU albOYMHHE — MHOT'O OCTAaTKOB ITyTaMHHOBOM
U acraparuHoOBOM KUCIOT. OTBETHTE HA BOIPOCHI:
1. B kakux cpenax Haxonsarcs UDT stux kucnot?

2. C KakuM u3 OEIKOB MOXKET B3auMoeiicteoBath Ca®™?

3aoanue 3. llonbepute BEepHBIC TAPhl YTBEPIKICHHM:

1. HenonsipHble paguKaabl aMUHO- A. IlpenanoyTurenpHOE paciookKeHNe — Ha IIOBEPXHOCTU
KHUCJIOT 0EeJKOBOW MOJIEKYJIBI

2. [lonsipHble aHMOHHBIE paauKaiasl b, B3aumozeiicTBue ux GyHKIIMOHAIBHBIX TPy GOPMH-
3. O06a pPYET BTOPUYHYIO CTPYKTYPY

4. Hu oqun B. [IpeanoutuTebHOE pacloioKeHNE — BHYTPHU OEIIKO-

BOW MOJICKYJIbI
I'. YuacTtBy10T B (pOpMHUPOBAHUH TPETUUHOMN CTPYKTYpPHI
3aoanue 4. LlenTp cBsi3bIBaHUS OeliKa ¢ JIMTaHIOM IpeCcTaBisIeT co0oi (BbiOepuTe Hanboee
TIOJTHBINA OTBET):
A. COBOKYMHOCTb paJInKaioB aMHUHOKHUCIIOT, COMMKEHHBIX Ha YPOBHE TPETUYHON CTPYKTYPHI
b. ®parMeHT NONMUNENTUIHON LETTH
B. Yuactok noBepxHOCTH OETKOBOI1 MOJIEKYIIbl, KOMIUIEMEHTAPHBIN JIUTAHIY
I'. IIpocTeTnueckyro rpynmny Oeiaka
J{. ®parMeHT NenTUAHOTO OCTOBA
3aoanue 5. JIuranioM o-mpoTomMepa reMorio01MHa MOXKET ObITh:
A.Tem B. B-IIpoTtomep . a-IIporomep
b. Kucnopon I'. 2,3-Iucdocdornumepar

OTBETHI K 3ATAHUSM

Jna camonposeepku ucxo0nozo ypoens 3HAHUIL:

1T; 2B,1°; 3A, B, /1; 4b;

SllentuaHas TpyIIa ¢ MO3UIUI JIEKTPOHHOTO CTPOCHUS TPECTABIIIET COO0H TPEXIEHTPO-
BYIO P,T-CONPSDKEHHYIO CTPYKTYPY, B KOTOPOH 3JEKTPOHHAS MJIOTHOCTh CMEIEHa B CTOPOHY OoJee
aNeKTpooTpunareasHoro kuciopona. Aromer C, O, N, oOpasyromue CONpsHKSHHYIO CTPYKTYpPY,
HaXoAATCsl B OJIHOW TIocKkocTH. CompshkeHne BhIpaBHUBAET JUIMHBI CBs3el. [lnockas compspkeHHast
CTPYKTYpa 3aTpyAHsET BpalieHue Bokpyr cBszu C-N.

0] )
/ /!
/
—cC —C2.
AN
SN— N—
| |
H H
[lentuanas cBs3b Pe3onaHc mpunaer 00enM CBS3IM YaCTHYHO JIBOMHOM XapaKTep

6A, b, B.

Jlna camocmoamenwvhou pabomuol:

1/1; 2.3A. TloBopoTsl B 00acTu kKaxmoro ocratka [Ipo—ocratku # 7, 19, 28;b. Ilonepeunsie
CBSI3U IO OCTaTKaM LMCTeHMHa—ocTaTku # 13, 24 Moryt ¢gopmupoBaTh AUCYIb(OUIHBIN MOCTHK;B.
Octarku 1-3 runpodob6usr; I'. Octatku 13—18 ruapoduiibHsI;

31B,E-1;T-2; A-3; 1-4; B-5);

32(A-2,3;6-4,B-1,3,5,6;T -1, 3,5);

4.1(A — nurang b; b — nonnsie, runpodoOHbIe).
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JlaGoparopHas pabdora

Pa6ora 1. Boicanusanue 6enkos

BricanuBanne — oOpaTuMasi peakiusi OCaKIACHHs OCJIKOB U3 pacTBOpa C IOMOIIBIO OOIBIINX
KoHIreHTpanuii HentpanabHbix cojei: NaCl, (NH4)2S04, MgSOa.

[Ipu BBICANTMBaHUH MPOUCXOIUT NETHApaTAaMs MOJIKYn Oenka. Ha mporecc BbicamuBaHuUs
BIMSICT Psit pakTOpOB: THAPOPHILHOCTH O€lKa, €r0 OTHOCHTENIbHAS MOJICKYJISIpHAs Macca, 3apsill, B
CBSI3M C YeM /ISl BHICAIUBAHUS PA3JIMYHBIX OCIKOB TpeOyeTcst pa3Has KOHIICHTPAIUsI OJHUX U TeX
*xe cosiell. AbOyMHHBI ocakiaroTcst B HachiieHHOM p-pe (NH4)2SOs, a ro0ysuHbl — B moJiyHa-
coitieHHOM p-pe (NH4)2SO4 , Tak kak y rioOyiIMHOB OOJIbIasi MOJCKYJISIpHAS Macca U MEHBIINH
3apsiji, 9eM y allbOYMUHOB.

BricanuBanue 0enkoB — oOpaTuMasi peakiius, TaKk KaK 0CaJoK OeJika MOXXET BHOBb PacTBO-
PATHCS MOCTIE YMEHBIICHUST KOHIICHTPAIIUH COJICH ITyTeM JIain3a Wik pa3BeIeHUs BOJIOH.

B cooTBeTcTBHY € MTOJIOKEHHEM HOHOB B psy ['opmeiicTepa, XJIOpUa HATPHS ocaxaaeT Oel-
KU ciabee, 4yeM cyab(har aMMOHUs, BCIEACTBUE €r0 MEHbIIEH JeruIpaTHpyomei CiocCOOHOCTH:

SO4#>Cl >Br >NO3 > 1 >CNS"

Ca** >Li*>Na* >K* >Rb*>Cs*

Pasznenenve anbOyMUHOB U TIOOYJIMHOB SMUYHOTO Oeika

Xoo pabomwr. K 20 kamnsam siuyHoro Oenka mo00aBisitoT 20 Kamenb HACHIIIEHHOTO p-pa
(NH4)2SO4 u nepememmuBarot. Brinagaer ocasok sudHOro riodynuHa. Yepes 5 MHH Ocalok OT-
(GUIBTPOBBIBAIOT, UCTIONB3YS OyMakHbIH GuiIbTp. B dunbTpare ocraercs npyroit 6e0k — SUUHBINA
anpOymuH. K ¢unbTpaTy m100aBISIOT M3MENbUYCHHBI MOPOUIOK Cyiab(paTa aMMOHHUS /0 TOJHOTO
HACBIIIEHUS, T. €. MOKa HOBas MOPLHMs MOPOLIKAa OCTAaeTCsl HepacTBOpeHHOW. BrinmaBmmii ocanox
apOyMUHA Takke OTQMIBTPOBHIBAIOT. C (QHIBTPATOM MPOBOISAT OMYPETOBYIO PEAKLHUIO: K (HIIb-
Tpaty AobasistoT 2 karwm 1% p-pa CuSO4 + 5 kanens 10% p-pa NaOH. Otpunarensnas 6uypero-
Basi peakus (roay0oe OKpalMBaHUe) yKa3bIBaeT Ha OTCYTCTBHE Oellka B MICCIIelyeMOM pacTBOpE.

BoiBoa:

PaGora 2. Ocarxcoenue 6enkos

JHenatypanus 6enka (HeoOpaTUMOe OCaXJACHUE) CBOAUTCS K HAPYIICHUIO MPOCTPAHCTBEHHOM
CTPYKTYpHI O€TKa U moTepe UM OUOIOrnYecKuX cBOMCTB. [Ipu HEoOpaTUMBIX peaKIMsIX OCaXIACHUS
OeNIKM MpeTeprieBaoT rIyOOKHe U3MEHEHHSI U HE MOTYT ObITh pacCTBOPHMBI B IEPBOHAYAJILHOM pac-
TBOpUTENe. K HEOOpaTUMBIM peakiusiM OTHOCSTCS: OCaKIeHHE Oellka COMSIMU TSKENbIX METaJlIOB,
MHUHCPAJIBHBIMA U OPraHNMYCCKUMU KHUCJIOTaMHU, AJIKaJIOWJHBIMH COCAUHCHHUAMHU U OCAXKIACHUC IIPU
KUIISTYCHUH.

OcaxnaeHnue OCIKOB COJNSIMHU TAXEIBIX METAJIJIOB

OcaxeHue OENKOB COJSMHU TSDKENBIX METANIOB, B OTJIWYHE OT BBICAJTMBAHUS, MTPOUCXOIUT
npu HEOOJIBIINX KOHIOCHTpPaUAX coueil. benku npu BBaHMOHeﬁCTBHH C COJIAMM TSAXKCIIBIX METAJIJIOB
(cBuHIIa, Meau, cepebpa, pTyTH U Ap.) aICOpOUPYIOT UX, 00pa3ys coneoOpa3Hble U KOMILUIEKCHBIE
COEIMHEHMS, PACTBOPUMbBIE B M30BITKE 3TUX COJIEH (3a MCKIIIOUEHUEM coJiell HuTpara cepedpa u
XJIOpUJa PTYTH), HO HEpPacTBOpPHMEBIE B BoJie. PacTBopeHue ocajnka B M3OBITKE CONIeH Ha3hIBAETCS
aocopoyuonnoll nenmu3zayueii. ITo TIPOUCXOIUT BCIEACTBUE BOSHUKHOBEHUS OJTHOMMEHHOTO T10-
JIOKUTENBHOTO 3apsijia Ha YacTUIaxX Oenka.

Xoo pabomul
PeakTuBsbl 1-a npoOupka 2-51 npoGupKa

PactBop stmuHoro Oenka 5 Kanenb 5 Kanenb
1% p-p cyneharta mean 1-2 xammu —
5% p-p HUTpaTa cepedpa — 1-2 xamm
Ommemumsv 00pazoeanue 0caoka
1% p-p cynbharta meau (M30BITOK) 5-10 xamenn —
5% p-p HuTpaTa cepebdbpa (H30BITOK) — 5-10 kamenn
Ommemumbv pacmeopeniie 0caoka
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CriocobHOCTh OejKa MPOYHO CBA3BIBATH MOHBI TSKEIOT0 METalsla B BHUJE HEPACTBOPHUMBIX
0CaJIKOB B BOJIC MCIIONB3yeTCS KaK MPOTHUBOSIUE IIPHU OTPABJICHUAX COISMH PTYTH, MEIH, CBHHIA
u 1. A. Cpaszy mnociue OTpaBlICHUs, TIOKA COJIM €Ie HE YCHEIH BCOCAThCS U HAXOIATCS B KEIYJKE,
MOCTPa/IaBIIEMy JAIOT BHITUTH MOJIOKO WJIM O€JIOK KypHHOTO SHIa, a 3aTeM BBI3BIBAIOT PBOTY, YTO-
OBl yIaJHTh 5171 U3 OpraHu3Ma.

OcaxneHune OCJIKOB KOHIEHTPUPOBAHHBIMU MUHEPAJIbHBIMHU KHUCIOTAMHU

KoHneHTpupoBanHble MUHEpaIbHBIE KUCIOTHI BBI3BIBAIOT JEHATYpaluio Oenka U oOpas3yroT
KOMIUIEKCHBIE coni Oenka ¢ kuciaotamu. OprodochopHas kucimora ocajgka He naer. B m30ObiTke
BCEX MUHEPAIBHBIX KUCIIOT, 32 HCKIIOYCHNEM a30THOH, BHIIABIINI 0CaI0K OelKa pacTBOPSETCS.

Xoo pabomol
PeakTuBbI 1-s1 mpoOupka 2-s1 npodupKa

HNO; (ko) 10 karenn —
H,>SO4 (koHII.) — 10 kamenn
OCTOpPOKHO, IO CTEHKE MPOOUPKH, T0OABISIFOT OEITOK 10 xanens 10 xanens
Ommemumo nosenenue ocadka Ha epanuye pasoenda gasz
M36srrok HNO3 (koHII.) 10 xarenn —
M36p1TOK H2SO4 (KOHII.) — 10 kamenn
Ommemump pacmsoperue ocadka

BriBOa:

IToanuce nperoaaBaTClIA:

TEMA3AHATHS 3. DU3UKO-XUMHUYECKHUE CBOMCTBA BEJIKOB.
METOAbBI PA3JAEJIEHUSA, BBIAEJIEHUSA U OYUCTKHU BEJIKOB

AKTYaJIbHOCTb TeMbI

Jns uccnenoBanus (HU3MKO-XUMUMHUYECKUX W OMOJOTMYECKUX CBOMCTB OENKOB, a TaKKe LIS
HU3Y4YCHHA UX aMHUHOKUCIIOTHOI'O COCTaBa U CTPYKTYPBHI, 6GJ'IKI/I H€O6XOI[I/IMO BBIICIINTH U3 6I/IOJ'IOFI/I‘-I€-
CKHX OObEKTOB (OpraHbl, TKaHH, KJIETKH, OPTaHEIIbl) U OYUCTUTH OT APYTHX OENTKOB M HU3KOMOJIEKY-
JSIpHBIX TipuMeceit. 3ydyenne Gu3nKo-XuMHUUeCKUX CBOMCTB O€IKOB HEOOXOMMO JIJIsi TOHUMAaHUS Me-
XaHU3MOB Pa3BUTHSI MHOTHX MAaTOJIOTMYECKUX COCTOSHHUIA (HampuMmep, OTEKOB), MEXaHU3MOB TPaHCIIOP-
Ta BeLEeCTB (B TOM 4YHCJE JIEKAapCTBEHHBIX MpemnaparoB). Ha 3HaHMM (DU3MKO-XMMHUYECKUX CBOWCTB
0€eJIKOB OCHOBAHO UX MOTYYEHHUE U UCIOIb30BaHNE B KAYECTBE JIEKAPCTBEHHBIX MPETapaToB.

ean 3ansaTUs

3akpenuTh 3HaAHUS 0 QUBUKO-XUMHUYECKUX CBONCTBaX OEIKOB IJI TOTO, YTOOBI MOHSATH METO-
IbI pa3/ieNieHnuss U OYUCTKHU O€JIKOB, ONpelesieHne aMUHOKHCIOTHOM MOCTEA0BATEIIbHOCTH TOJH-
MENTHIHBIX [eMNeH, a TAaKKe MPUHITUIBL QYHKIIMOHUPOBaHUS OeNKOB B opranu3me. [103HaKOMUTH CO
3HaYEHUEM peakUui THIpoian3a OEIKOB U MX MCIHOJIb30BAaHUEM B MEIUIIMHCKON U (papmarieBTHUE-
cKkoil mpakTuke. OCBOUTH METO]I Telb-(UIbTPAIIUH.

JlJ1s1 IpOBEPKHU MCXOAHOT0 YPOBHS 3HAHMI BBINOJHHUTE CJIeAYIOIINE 32 aHUs:

3aoanue 1. Kakue u3 nepeynciIeHHbIX HUXKE peakifii cCBOMCTBEHHBI aMuHorpymnmnam (1), a ka-
KH€ KapOOKCHJIbHBIM rpynmnam (2) aMuHOKHUCIIOT?

“NHz(1) | -COOH(2)

A. OGpazoBaHue cojei

b. Peaxnus ¢ 2,4-muautpodropbeH3onom

B. Peaknus ¢ peHIITH30THOIHAHATOM

I'. O6pazoBanue 23¢pupoB

. le3aMuHUpOBaHUE
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3adanue 2. B ©3030eKTpUUECKOM TOUKE OEJIOK:
A. IMeeT HauMEHBIIIYIO pacTBOpUMOCTh  B. SIBnsercs ampuronom
b. ABnsercsa kaTnoHom I'. OGagaer HanOOMBINICH CTENEHBIO NOHU3AINH

3aoanue 3. dnextpodope3 KOIOUIHBIX PACTBOPOB U PACTBOPOB OEKOB MPUMEHUM JUJISI:

A. O4uCTKH BOJIBI B. Ouuctku JiekapCTBEHHBIX MTPENapaToB
b. Onpenenenus 3apsga 3puTPOLIMTOB I'. Paznenenus 0enkoB
3aoanue 4. CxopocTb 31eKTpodope3a pacTBOPOB OCIKOB 3aBUCUT OT:
A. BenmnuuHsl 3apsiia MaKporoHa Oenka B. Bsaszkoctu pactBopa
b. ®opmbl MakponoHa Oernka I'. pH pactBopa

3aoanue 5.Bce xpomarorpaduieckie METOIbl OCHOBaHbI Ha!
A. Paznuuuu B pazmepax MOJICKYJI pa3/eisieMbIX BEIIECTB
b. Paznuunu B CKOpOCTSX MepeaBUKEHUS OTACTBHBIX KOMIIOHEHTOB CMECH B MOABIKHOM(Da3e
B. Paznuunu B cTeneHu pacnpe/ielieHusI BEIECTB MEXKTY IMOABMKHON U CTAlIMOHAPHOU (azaMu
I". MHOTOKpaTHOM MOBTOPEHUHU aKTOB COPOLIMU U 1eCOPOINH pa3aesieMbIX BeIECTB

3aoanue 6. KonuuecTBEHHO CTENEHb PACIPENEICHUs pa3e/iieMbIX BEIIECTB MEXy CTalllO-
HapHOU U MOABMXHOHN (azaMu (K0d(PPUIHEHT pacTipeieNIeHus ) BbIPasKaeTCs:
A. KoHueHTpaImel BemecTBa B MOIBUKHON (aze
b. CooTHomIeHNEM KOHIIEHTpAIUi BEIIECTBA B CTAI[MIOHAPHON U MOABMXHOMN (azax
B. CooTHo1ieHHEM CKOPOCTEH NepeMeIlieHUsT pa3InYHbIX KOMIIOHEHTOB CMECH
I'. KoHneHTpanuei BemecTBa B HEMOABMKHOM (pa3ze

3aoanue 7. B xaxkol mocienoBaTeIbHOCTH BBIMAYT U3 KOJOHKH, 3all0JIHEHHOM aKTHBUPOBAH-
HBIM YTJIEM, NIPU BBIMBIBAHUM PACTBOPUTENIEM, CIIEAYIOLIHE MUTMEHTBI, €CIIM CTENEeHb UX MOJSIPHO-
CTH BO3PACTaeT B PSAAY: KAPOTHH<KCAHTODHUIUTBI<O-XJIOPOPHILT<[-XJI0pOodu?
A. Kcantopuiuibl, KapoTuH, a-XJa0popuini, B-xaopoduin
b. KapoTuH, kcantodmiibl, a-xjaopodui, B-xmopoduiui
B. B-xnopodumi, a-xmopoduiii, kcaHTOGUIIIBI, KAPOTUH
I'. Kaportun, kcautopuisl, -x10popuint, o-XIopodusin

IIpasunvrocms pewenuii npogepvme, COROCMABUS UX C OMEEMAMU.
Bonpocs! 1u1s1 06cyxneHust

1. O0mue (U3MKO-XUMHUYECKHNE CBOWCTBA OEIKOB (BS3KOCTh PACTBOPOB, HE3HAUMTENIbHAs
mud¢y3us, onTUYecKass aKTUBHOCTb, MOJBHMKHOCTb B 3JIEKTPUUECKOM Toje, noriomeHue Yd-
Jy4el, paCTBOPUMOCTb B BOJIE).

2. MeToibl pa3aesieHnst 1 OUMCTKH O€NKOB: 1).ocaxkieHrne 0eaKoB (BhICATMBAHUE); 2) THAIIN3;
3) xpomatorpadus (aacopOLMOHHAs, pacnpeaeiauTenbHas, HOHOOOMeHHas, adduHHas, renb-
xpomarorpadus); 4) snexrpodope3 (Ha Oymare, B MOJUAKPUIAMUIHOM TeJie C MCIOJIb30BAHUEM
DDS-Na, n3031eKTpooKyCUpOBaHue); 5) yabTpaleHTpUPYrupoBanue; 6) KpucTauIu3anus.

3. UmmyHOoaekTpodopes. BectepH-0110T (Ha3HauEHHE, ITAITBI, MOJICKYIISIPHBIC 30HIBI);

4.2Tanbl ¥ METO/IbI UCCIIEN0BAaHUS AMUHOKHUCIOTHOIO COCTaBa M aMUHOKUCIIOTHOM MOCIIEN0-
BaTEILHOCTU OCNKOB M menTua0B (MeToabl CoHmkepa, DaMana, Akadopu, hepMEeHTATHBHBIC).

5. IlpaBuiia HanMcaHMsI IENTUOB, HA3BaHKUE NENTH/IA, OTIPEAEICHUE 3aps/a.
6. MeToanl HCKYCCTBEHHOTO CHHTE3a MENTHI0B U 0ETKOB (B pacTBOpE, TBEPAO(Dha3HBIN CHHTES,
OMOMH)KEHEepHBIN cUHTE3). JIOCTOMHCTBA U HEJOCTATKH METOJIOB.
Jumepamypa 0nsa no020moexu
1. Buonoeuueckas xumusi / B. K. Kyxra [u ap.]. Mocksa : Buxom ; Musck : Acap, 2008. C. 16-32.
2. Buonoeuueckasn xumus : yue6. nocodbue / A. /. TaranoBud [u np.]. Munck : benapycs, 2013. C. 14-21.

3. bBepesos, T. T. buosnoruueckast xumusi / T. T. Bepe3sos, b. ®. Koposkun. Mockea : Meauimna, 1990. C. 35-43.
4, Koncnexm JIEKIUH.
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3aganus 1J51 CAaMOCTOATEILHON padoThI

3aoanue 1. BeriomHuTe, 4TO 3apsa Oenka WM MENTHIA 3aBUCUT OT CyMMBI 3apsiioB AMHHOKHC-
JIOT,KOTOpBIE BXOJIAT B €0 COCTaB, ¥ 0T pH pacTBOpa, B KOTOPOM HAXOMTCS IAHHBIN OEIOK MITH MENTH/I.
IToBTOpHTE MOHATHUS U30IEKTPHUECKAst TOUKAYUHI30IEKTPUIECKOE COCTOSIHUE»OEIKA.

1.1. Onpenenure cymmapHsiil 3apsn nentuaa npu pH=7,0:I'ny-Apr-I'uc-Ban-Acn-Tpe. Kax
M3MEHUTCS CyMMapHBIN 3apsii 3TOro MEnTHJIa: a) B KUCIION cpefe; 0) B 1ea0uHoM cpepe?

1.2. CpaBHUTE HalpaBiEHUE JBUKEHUS B 3JIEKTPUUECKOM II0JI€ IBYX Ientuaos mpu pH=7,0
(K KaToy WK K aHOJY):
a) Cep-Luc-I'ny-Tup-Acm; 0) Bani-Apr-Met-®en-Tup.

3aoanue 2. 3HaiiTe GU3NKO-XMMUYECKHE CBOWCTBA, JIEKAIINE B OCHOBE METOIOB Pa3/IeIICHUS
Y OYUCTKHU OENKOB. YMelTe 00bACHUTh MPUHIUI KaX10r0 MeToaa. OTBETbTE Ha BONPOCHI:
2.1. Xpomarorpaduro NpuMEHSIOT JJIs:
A. Pa3znenenus BelecTs B. Unentudukanun BemecTs
b. Ouucrku BemiecT I'. KoHuleHTprpOBaHus BEIIECTB
2.2. MeTton noHOOOMEHHOH XpoMaTorpaduu OCHOBAH Ha:
A. Paznuunu B pazmepax MOJIEKYJI Pa3JessieMbIX BEIIECTB
b. M30upatenbHOM B3auMOJEHCTBUN MOJIEKYJT pa3HbIX BEIIECTB CO CIEIU(PUIESCKUM JIUTaHAOM
B. MonoobmenHo# ancopounm
2.3. Kakue U3 mpuBEIEHHBIX METOJOB MO3BOJISAIOT Pa3Je/iUTh CMECh OENKOB M0 MOJEKYIISpP-
HOI Macce?
A. AxcopOuunonHas xpoMmatorpadus I'. 'enp-dunbrpanus
b. Dnexrpodopes B moauakpuiiaMUuIHOM Telie J1. MonoobmenHast xpomaTtorpadus
B. VnbrpanenrpudyrupoBanue
2.4. TlonbepuTe K MPOHYMEPOBAHHOMY METOMY Pa3AClICHUS U OYHUCTKHA OCJIKOB MX COOTBET-
CTBYIOLIIME CBOMCTBA, HA KOTOPBIX OCHOBAH JJAHHBII METO/I.

A. Paznuuus 1o BeJIMYMHE 3apsaa 1. I'enp-punbTpanus

b. Paznnuus no monexkynisspHON Macce 2. DnexTpodope3BNOIHAKPHIIAMHUIHOMIEIIe
B. Paznuuus no BennuuHe 3apsaaa u 3. AdpdunnasxpomaTorpadus
MOJIEKYJISIPHOM Macce 4. NonoobmenHasixpomarorpadus

I'. Paznuuus no gpyrum CBOMCTBaM

3aoanue 3. O3HaKOMbTECH C COBPEMEHHBIMH METOAAMHU UIACHTHUPUKAUN OenKoB (0J10T-
aHaJM3) U OTBETHTE HA TECTOBBIM BOIPOC:

B xavecTBe 30H71a npu MPOBEACHUH OJI0T-aHAIM3a(BECTEPH-0JI0T) UCTIONB3YIOT:
A. MeueHnble anTHTENa K HCKOMOMY Oenky b. [lepokcuaasy xpena
B. Kazenn monoka I'. AnbOyMuHBI

3aonue 4. O0bsICHUTE, C KAKOM 1IE€TIBI0 UCIIOJB3YETCSI METO/I «OTIEYAaTKH MajIblEeB)» (BbIOEpH-
T€ BEPHBIN OTBET):
A. Boienenust UHIUBHIya bHBIX OETKOB
b. Ananu3a roMoJ0ru4HbIX GENKOB
B. Ouuctku 0enKoB 0T HU3KOMOJIEKYISIPHBIX ITPUMeEceit

3aoanue 5. llogGepute JUIs KaXKA0TO U3 IPOHYMEPOBAHHBIX METOJIOB €r0 Ha3HAUCHHE:
1. Peakius ¢ quautpodropoenzonom (JIHDB) A. Jlnst onpeneneHnst aMUHOKHUCIIOTHOTO COCTaBa
2. ®epmenTHas obpaboTka kapookcunentuaazon b. g onpenenenus aMMHOKHUCIIOTHOM TOCIe0-
3. Peakius ¢ JaHCHIXJIOPUAOM BaTEJILHOCTU
4. Peakuus ¢ ruipa3uHOM B. [Ins onpenenenust N-KOHIIEBOM aMUHOKUCIIOTBI
5. Peakmus ¢ pennnmzornornmanatom (OUTIL) I'. lna onpenenenust C-KOHIIEBOM aMHUHOKHUCIIOTHI
6. loHooOMeHHast xpomarorpadus
7. Macc-CcneKTpoCcKonus
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3aoanue 6. I'omonoruyHble OCJIKHM BBINOJHSAIOT OAHY U Ty K€ (YHKUHUIO, HO pa3iInyaroTcs
10 IEPBUYHON CTPYKTYpe (HaIpHMep, JIOKaTN30BaHbl B Pa3HBIX OpraHaxX MM MOSBISIOTCS MU T1a-
Tojorudeckux cocrosiHusx). Hanpumep: HbA (conmepxur I'my) — HbS (conepxut Bax) mpu cep-
HOBUIHOKJIECTOUHO!H aHemMuu. OOBSICHUTE, HA Y€M OCHOBAaH METOM, KOTODBIH MO3BOJISIET OOHApy-
’KUTh OTJINYUSI B TIEPBUYHON CTPYKTYPE TAKHX OCIIKOB.

3adanue 7. BCHOMHHUTE, YTO BhICATMBAHHE — 3TO 00pAaTUMAasi PEAKIHsI OCAXKICHHUS OCITKOB 13
pacTBopa C MOMOIIBI0 00IbINNX KOHIICHTpanui HelTpaabHbIX cojei (NaCl, (NH4)2SO0s, MgSO.).
I[Tpu BhICATMBAaHUU TIPOMCXOIAT JACTHIPATAIINS MOJICKY OeJka U ycTpaHeHue 3apsiia. Ha mporecc
BBICAJIMBaHHUs BIUSIET PsiJ PaKTOPOB: THAPOGHUIBHOCTD OENKa, €ro OTHOCHTEIbHAS MOJICKYJISIpHAS
macca, 3apsii, B CBSI3U C 4eM, JIIsSl BBICAJIMBAHUS PA3IMYHbBIX OCITIKOB TPeOyeTcs pa3sHas KOHIICHTpa-
[Hs OJIHUX M TeX ke coliell. OObsICHUTE, [T0YeMy ajbOYMHUHBI OCaXKJAI0TCS B HACBIIICHHOM P-pe
(NH4)2S04, a rno0ynunabl — B nosyHackimeHHOM p-pe (NH4)2S04?

IIpasunbnocms pewenuii npogepbme, CONOCMABUE UX C OMBEMAMU.
IIpoBepbTe Bamm 3HaHUA (CAMOKOHTPOJIb YCBOCHUSI T€MbI)

3aoanuel. Tlonbepure K IPOHYMEPOBAHHOMY METOJY Pa3JeNICHUs U OYHCTKU OCIKOB COOT-
BETCTBYIOIINE TPUHITHUITBI, HA KOTOPBIX OCHOBAH JIAHHBIA METO/I:

A. YiberpaneHTpudyrupoBaHue 1. MeTox OocHOBaH Ha Pa3IMYHON COPOIIMOHHON
b. 'enb-¢unbrpanus CIIOCOOHOCTH BEIIECTB

B. Dnexrpodopes B monuakpumaMugHoM rejae 2. MeTo 1 OCHOBaH Ha pa3IMuUsiX B MOJICKYJISIPHON
I'. AacopOunonHast xpoMaTtorpadus Macce OenKoB

H.Addunnas xpomarorpadus 3. Merox oCHOBaH Ha KOMIUIEMEHTapHOM IIPHUCO-

€IMHEeHUHU Oellka K UMMOOHMIIN30BaHHOMY JINTAHIY
4. B ocHOBEe METOJa JISKUT HCIOIH30BAHUE Pa3-
JUYMA B MOJIEKYJISIPHOM Macce U 3apsijie OesIKoB
3aoanue 2. HazoBute n3BecTHble Bam MeToAbI, C MOMOIIBI0 KOTOPBIX MOKHO Pa3eiuTh
cMech OJKOB, MPUBEACHHBIX B TA0NIHUIE. YKAXKUTE, pa3NUUMsl KaKuX (PU3UKO-XUMHUYECKUX CBOHCTB
OEJIKOB JIe’KaT B OCHOBE Ka)/10I0 METO/Ia pa3/IeeHHUs.

Ha3zBanue Gejka MouJgekyasipHasi Macca, [la noT
Hepynonnazmux 151000 44
v-I'nobynun 150000 6,3
B-JTakTans0ymMuH 37000 5,2

3aoanue 3. B xakol MocienoBaTenbHOCTH BBIMAYT U3 KOJOHKH, 3aMOJHEHHON cedagexcoM
G-200, cnenyromue Genku: mencua (M=36 000), muormooun (M=17 000), kararaza (M=250 000)
MIPU BBIMBIBAaHUU UX PACTBOPUTEIIEM:
A. Karanasa, nencuH, MHOTJIOOMH B. Muorno6uH, kaTanasa, IerncuH
b. Ilencun, MUOTIIOONH, KaTana3a I". MuoroOuH, IerncuH, KaTtanas3a

3aoanue 4. B1987 rony OblTM yCTaHOBIJIEHBI KPUTEPUH JIJIS1 HHTEPIIPETALIUN CEPOTIOTHUECKOTO
Tecta npu npoBeneHnn Bectepu-6norana CITU]. 3Tu kpuTepun clieayromnue:

Her nosoc OtpunarensHas npoba
Hanuane nonoc, coorsercTByromux p3 1umu p24, u nosnoc, COOTBETCTBYIOMINX [MonoxutenpHas nmpoda
gp160 i gpl20

[Tostockl MPHUCYTCTBYIOT, HO HE COOTBETCTBYIO TKPUTEPHSAM HOJIOXKHUTENbHOW poOsl | CoMHUTENBHAS Tpoda

gp160—mpeamecTBeHHUK OeKa BUPYCHOM 000JI0UKH
gp120—o0enok BUPYCHOU 000JIOUKH

p24—06e10K BUPYCHOTO sijipa

p31l—o0paTHas TpaHCKpHUIITa3a

16



B Ttabmune (cM. HUKE) MpUBEAEHBI pe3yibTarhl OnoT-aHanmu3a ans auarHoctuku CIIN/a.
[Ipoananu3upyiTe MOIYYEHHYIO KAPTUHY U OTBETHTE HA BOIPOCHI:
Bonpoc 1.YT0 BBIABIISET 3TOT TECT?
A. Tonbko antuteno k Bupycy CITHJL
b. Tonpko anturen supyca CITHN/I
B. [IpucyrcTBUE CBOOOIHOTO HUPKYIUPYIOIIETO BUpyca y MallMeHTa
I'. [IpucyTcTBUE BUpYyCa TOIHKO B HH(PUIIMPOBAHHBIX TUMQOIMTAX
Bonpoc 2. BropuuHsle aHTHTENA CBA3BIBAIOT:
A. benku Bupyca CITU/I B. IlepBuuHOE aHTUTENO
b. Tonbko aHTUBUPYCHBIC TEPBUYHBIE I'. ®epmeHTHBIN KOHBIOTAT
aHTHUTEJIA YEJIOBEKA
Bonpoc 3. Kto u3 obcnenyembIx J0JeH ABISETCS UMMYHOIe(UIUT-TIONOKUTENBHBIM 10 pe-
3ynbTaTam Becrepu-6i10Ta?
A Ilanment A b. ITamuenter B u C B. INanuent C
I'. [Taument B — nHeonpenenenusplil, a manueHT C — MOJOKUTEITHHBIN

1 2 A B C Humepnpemayusa nonoc
gpl160 — — 1—supyc+chIBOpOTKa (TTOI0KNATEIHHBIH KOHTPOIIb)
gp120 _ _ _ 2—BHpPYC—CHIBOPOTKA (OTPHUIATEIHHBIN KOHTPOIIB)
p55 . . A—mamuenTA
gpal — — B—rnanunentB
p3l C—manuentC
p24 — —_ —_

3aoanue 4. llentun ¢GepMEHTaTUBHOTO THAPONN3aTa, HE MEPEABUTAIONIMNCS B AJIEKTpHUE-
CKOM IIOJIE TIPH 3JIEKTpoQope3e, TaHCUIMPOBAIN M BBIICITHIN JaHcHinpou3BoaHoe Jlei. Kucnor-
HBIN TUIPOJIN3 MIENTHA JIajl TPU nenTua cieayroiero cocrapa: 1) [uc, Acm; 2) Tup, Jlei; 3) Tup,
Acm, Apr. Hanummre gopmyny nenTtuaa, Ha3oBUTe nentui. B kakoil cpene mpoBOAMIN IIIEKTPO-
dhope3 ucxomuoro ruaponusata 6enka? [louemy Bol Tak pemmnu?

3aoanue 5. TpuncuH ruapoausyet nenTuaHble cBsi3u, oopaszoBanHbie COOH rpynmamu aua-
MUHOMOHOKapOOHOBBIX KUCJIOT. TPUTICHHOBBIN TUAPOIU3AT (HPAKIIMOHUPOBATH METOJOM DJIEKTPO-
dopesa, U MenTUJl C HU3KOW MOABMKHOCTBHIO MPOTUIPOIN30BaK KuciaoToi. [Tomyunnu 3 nentuna
cnenytomero coctasa: 1) Jleit, Mer; 2) Jle#t, Apr, ['ny; 3) Mert, Tup. Hanumure hopmyny nentuaa.
HazoBurte ero. B xakoii cpene npoBoauiu 3nekTpodope3 TpUIICUHOBOTO Tuapoin3aTa? O0bsacHUTE
CBOI BBIOOD.

OTBETHI K 3AIAHUSAM

Jlna camonpoeepku ucxo0nozo ypoeHsa 3HAHUIL:

1A-1,2;6-1;B—1;T—-2; 11, 2A; 3, 4—Bce npaBuwibHbIe; 5B; 6A,b; 7B.

Jlna camocmoamenwvhou pabomuol:

1.1«0» a) «++»; 6)«—»; 1.2— 1)k anony;2)k karony; 2.1A,6,B,I"; 2.2B;

2.35,B,I'; 2.4(1-b,2 - B,3-T',4-A); 3A; 4b; 5(A -6,7, b - 5; B -1, 3,5, I'- 2,4);

7Y tnoOynnuHOB Oo0sbIlIasi MOJIEKYJISIpHAs Macca U MEHBIIHM 3aps/, YeM y albOyMHHOB.

JlabopaTopnasi paGora
Kononounas zenv-punompayun

Jnst renb-GuIbTpalluyd HMCIONB3YIOT TaK Ha3blBa€Mble MOJIEKYJISIpHBIE CHTa — HHEPTHBIC
TUIpaTHPOBAaHHBIE MTOJIMCAXapUIHbIE MOJIEKYIbI. X moaydaroT u3 6akTepHaabHBIX MOJUCaXapHa0B
(ceamexcnl), arapa MM NOJMMEPHU30BAHHBIX aKpUIAMUIHBIX reneit (akpuiiekc). [Ipun HaOyxaHnuu B
pacTBoOpe TpaHyll refisi B HUX 00pa3yloTcs MOpbl, Yepe3 KOTOPbIe MOT'YT MPOXOAUTh MOJIEKYJIbI pa3-
HBIX pa3MepoB (B 3aBUCUMOCTH OT BEIMYMH MOpP). MOJEKynbl, KOTOPbIE XOpOLIO IPOHUKAIOT
BHYTpb TpaHyJ, IPOXOIAT Yepe3 XpomMaTorpaduueckyro KOJOHKY MeaJieHHee, YeM 0oJjiee KpYIHbIe
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MOJIeKyJIbl. D()(PEKTUBHOCTD pa3feieHUs CMECH BEIECTB OINPEENAIOT MO0 COCTaBY BBITEKAIOIIETO
13 KOJIOHKH pacTBopa (di1roara).

Xoo pabomei: 1. KonoHKy 1 Tenb-QUIBTPAIIUN 3aKPBITh PE3MHKOW-3arTYIIKOM, TTIOCTABUTh
B nipoOupky. Collep)KUMoe CTakaH4YHMKa ¢ cedalleKCoM MepeMeNiaTh U BIUTh B KOJOHKY. JlaTh OT-
CTOSATHCS, CHATH 3araymiKy. JKUIKOCTh PH 3TOM CBOOOJIHO BBITEKAET U3 KOJIOHKH.

2. U3 Gropetku B mpoOupKy oTMEepuTh 1 Mt Oenka (BBICOKOMOJICKYJISIPHOE COEAMHEHHUE) U
no00aBuTh 3—5 Kanens pudodiaBuHA (HU3KOMOJIEKYIISIPHOE COCTUHEHUE).

3. B 12 gncThix mpoOupok oTMEpUTh U3 Or0peTKr mo 1 mur GmypeToBoro peaktrBa. KomoHKy
MMOMECTUTH Bl-10 IPOOUPKY ¢ OMYPETOBBIM PEAKTHBOM, yJAIUTh CION KUAKOCTH HaJ ceagekcoM u
BHECTH B KOJIOHKY pazJieisieMblii oOpaselr (cMech: 0esok + puboduiaBuH).

4. Ilocne morpyeHus HaHECEHHOTO pacTBOpa B cedasieKCc KOJOHKY MEepPEeCTaBUTh B JIPYTYIO
POOHUPKY C OMYPETOBBIM PEaKTHBOM, aKKYPaTHO 3allOJIHUTh PACHIMPEHHYIO YacTh KOJIOHKH BOJIOW
1, OTCUMTAB 5—7 Karellb BBITEKAIOIICH M3 KOJOHKH KHIKOCTH, MEPECTaBUTh KOJIOHKY B CIIEIYIO-
1yt npooupky. [ToBTOpsATH 10 BbIXO/Aa OEJIKOB M3 KOJIOHKH (TIOJIOKUTENbHAS OMypeToBas peak-
1M ), TOCTOSTHHO JTOOABJISASI B KOJIOHKY BOJTY.

5. Ilo oxoHuyaHuu paboTHI (TOSBICHUE )KENTO-3€JIEHOTO OKPAIIMBaHUS B IPOOUPKE ¢ Ouype-
TOBBIM PEAKTUBOM, KOTOPOE 00YCIIOBIICHO BEITCKaHUEM pruOO(dIaBUHA) COACPKUMOE KOJIOHKH BHI-
JYBAIOT B CTAKAHYHK U OIOJIACKUBAIOT KOJIOHKY BOJIOH.

6. Pe3ynbraThl OMBITA 3aMUIIATE B TAOIHUILY.

NenmpoGupku 1 2 3 4 5 6 7 8 9 10 11 | 12
L[BeT pacTBOpa

BriBog
(dTO MPUCYTCTBYET B P-pe)

BriBOa:
[Toxnucs npenoxasarens:

TEMA 3AHSITHS 4. DEPMEHTBI: KTACCU®HUKALINA, CTPOEHUE, CBOVCTBA.
KUHETUKA ®EPMEHTATUBHBIX PEAKIIUI

AKTYaJIbHOCTb TEMBbI

®epMeHThl — 3TO OMOJIOTUYECKUE KaTalu3aTOphbl OEIKOBOM MPUPOJbI, KOTOPblE KOHTPOJIU-
PYIOT IPAKTUYECKH BCE XUMHUYECKUE IPOLECCHI, IPOTEKAIOIINE B )KUBBIX OpPraHU3Max.

Kunernueckue cBoiicTBa (PEPMEHTOB U3yHAIOTCS AJIs MOAO0pA ONTUMAJIBHBIX YCIOBUHN (KOH-
LeHTpanus cyocrpara, ontuMyM pH cpensl U TeMiepaTypsl, HOHHBIH COCTaB Cpe/ibl) ONpeAeIeHUs
aKTUBHOCTH (JEPMEHTOB B HAyYHBIX U KJIMHUYECKHUX MCCIEOBAHMIX, a TAKXKe MPU CTaHAAPTHU3ALUU
(epMEeHTHBIX IpenapaToB.

Onpenenenre akTUBHOCTH TKaHecHeU(PUYHBIX (DEPMEHTOB B KPOBH HCIOJB3YETCS ISl Jua-
THOCTHUKH 3a00sieBaHUi. DepMEHTHI TPUMEHSIOTCS /IS JIedeHHs 3a00JIeBaHHUI M B KaUeCTBE aHAJIH-
THYECKHUX PEarcHTOB.

Iean 3anaTHA

N3yunth GepMeHTHI KaKk OMOJIOTHYECKHUE KaTalTM3aTOPhl, X OCOOEHHOCTH CTPOCHUS M CBOM-
cTBa. HayuuThcs mpuMeEHSTh 3HAHHUS O CBOMCTBaX (DEPMEHTOB NpU CTAHAAPTU3AIMH U KOHTPOJE
KadecTBa (PepMEHTHBIX TpemnaparoB. IMeTh mpeacTaBieHne 00 UCTOYHUKAX TOJyIeHHs (EepMEHT-
HBIX [PEnaparos.

JlJ1s1 NpOBEPKHU MCXOAHOT0 YPOBHS 3HAHMI BBINOJHUTE CJIeAYIOIINE 32 aHUs:

3aoanue 1. KatanuzaTtopsl yBEIMUYUBAIOT CKOPOCTh PEAKINH, TaK KaK:
A. VI3MeHAI0T CBOOOIHYIO SHEPTUIO PEAKIIUU
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b. YMeHbIIat0T CKOpoCcTh 00paTHOW peakuu

B. U3MeHsAI0T COCTOSTHUE paBHOBECHUSI PEAKIIMHI

I'. YMeHbIIatoT 3HEPrUI0 aKTUBALUU

J1. 36upaTenbHO yBEIUYUBAIOT CKOPOCTh MPSIMON pPEeakIMi, HO HE YBEIUYUBAIOT CKOPOCTh
00paTHOW peakuuu

3aoanue 2. Tlonbepute COOTBETCTBYIOIIHNE MTaphl BOIPOC—OTBET:

A. Bonopoasslie cBs3U 1. YuacTByIoT B 00pa30BaHUM BTOPHYHOU CTPYKTYPHI

b. Monnsie cBsa3u 2. Y4yacTByI0T B JOPMHUPOBAHUHU NTEPBUYHON CTPYKTYPHI
B. I'mapodobubie cBsi3u 3. Y4acTByIOT B JOPMHUPOBAHUHU TPETUYHOM CTPYKTYPHI
I'. Ilentunnsie cBsA3U 4. Y4acTByIOT B ()OPMHUPOBAHUN YETBEPTUIHON CTPYKTYPHI

. Jucynbhuaabie CBI3U

3aoanue 3. HazoBute KOEpPMEHTHI, CTPYKTYpa KOTOPBIX H300paKEHa CXEMATUYCCKH HUXKE:

3.1. N3oamnokca3uH — puOUTON — OCTaTOK (pochopHOI KUCIOTHI — OcTaTOK GochopHOi Ku-
CIIOTBI — pu003a —aJICHUH.

3.2. HukotuHamu — pubo3a — ocTatok GochopHO KHCIOTH — OCTaToK (pochopHO# KHCI0-
ThI — pu003a —a/ICHHH.

3aoanue 4. Bam nanbl yeTbipe TpoOUPKU ¢ HEM3BECTHBIMU pacTBopamu. [Iponenas peakimio ¢ pe-
akTuBoM JIroroJis, momydmiu crieayroiye okpacku: 1) cunsis 2) Oypas 3) sxentas 4) gpuoneronasi.

4.1. B xakoi npoOupKe MpOU30IIeN HOJHBIA THIPOIU3 Kpaxmaia?
A. B 1-oit b. Bo 2-oii B. B 3-eit I'. B 4-oi1

4.2. Kakoe BeIecTBo 00pa3oBajoch MPH KPAaTKOBPEMEHHOM THJIPOJIN3E Kpaxmana?
A. T'moxo3a b. JlexctpuHsl B. Caxapoza

Hpa6uﬂbHOCWZb pemeHuﬁ npoeepvnie, conocmasue ux ¢ omeemamul.
Bonpocs! qu1s1 06cyxneHust

1. ®epmenTtsl. CBolicTBa GEPMEHTOB Kak OEIKOBBIX KaTalTu3aTOPOB.
2. CoBpeMeHHas KJIacCH(PUKAIUS U HOMEHKJIATypa (epMEHTOB (CHCTEeMaTHIeCKoe H pabouee
HazBaHwusl). O01as xapakrepuctuka kinaccos. [ludp depmenta.
3. Crpoenne pepmenToB. KodepmeHTHI, MX Ki1accu(uKaIusa U posib B KaTaymse. BIIok-cXeMbl
crpykrypst HAJTY, HAI®", ®AJT u ®MH.
4. TlpencraBnenue o0 akKTUBHOM IIEHTpe (pepMeHTa, ero opraHuzanus. Teopuu, oObBACHSIO-
mue paboTy akTuBHOrO 1eHTpa (3. Gumiep, /1. Komenn).
5. CrenmduuHocTh neiicTBus hepmMeHTOB. Buab! crierupuaHocTy.
6. Mexanu3m epMEeHTaTUBHOTO KaTanu3a. Teopus mpoMeKyTOUHBIX (epMEHT—CYOCTpaTHBIX
KOMILJIEKCOB, TUITHI CBSI3EH.
7. Kunetnka epMEHTATUBHBIX peaKIHii. 3aBUCUMOCTh CKOPOCTH (hePMEHTATUBHBIX PEaKIUil
OT KOHIIEHTpaIuu cyocrpara, pH, temmneparypsl (MOJIEKYJISIPHBIA MEXaHU3M, TpapuiecKas 3aBUCH-
MocTh). Koncranta Muxasmca (Km).
8. EnwHwuIBI akTHBHOCTH (DEPMEHTOB.
Jlumepamypa 01 no0zomoexu
1. Buonoeuueckas xumust / B. K. Kyxta [u ap.]. Mocksa : Bunom ; Munck : Acap, 2008. C. 45-49, 53-54, 56-66.
2. Buonocuuecxas xumus : yue6. mocodue /A. . Taranosu4 [u np.]. Murck : benapycs, 2013.C. 23-27.
3. bepesos, T. T. buonornueckas xumus / T. T. bepe3os, b. ®. KopoBkrH. Mocksa :Memuuna, 1990. C. 92-98,

108-116, 124-129.
4, Koncnexm NEKUU.

3agaHus A1 CaMOCTOSITEIbHON PadoThl
3aoanue 1. OOpaTuTe BHUMaHUE Ha TO, YTO KaTaJIU3aTOPHL:
a) YBEITMYMBAIOT CKOPOCTh XUMUYECKOH PeaKInu;
0) B MpoIIecCce PEeaKIuy HE PACXOAYIOTCS;
B) B paBHOH CTENEHH KaTaIM3UPYIOT KaK MPSIMYI0, TaK U O0OpaTHYIO peaKLUu.
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1.1. 3anomuwuTe, uTO OENKOBask MpUpoAa (pepMEHTOB 0OYCIIOBINBACT CIIEHU(PUIHOCTD UX JCHi-
CTBHSI.
1.2. IlogOepure COOTBETCTBYIOLIHME MAPhl BOIPOC — OTBET:

1. YBeIu4yuBarOT SHEPrUI0 AKTUBAILIUU A. He Guosornueckue KaTaan3aTopbl
2. B nporecce peakuiuu He pacXoyrOTCs b. ®epmenThI

3. Hecieumuduansl B. OGe rpynibl KaTaau3aTopoB

4. Narubupyrorcst aHajmoramu cyocrpaTa I'. Hu oquH u3 KaTtainm3aTopoB

1.3. 3anummure, B o0IIeM BHJE, PEaKIHIO C y4acTHeM (pepMeHTa, HCIIOJIb3YS CHMBOJIBI:
S — cyoctpar, E — depment, ES — npoMexyTouHbIi KOMIUIEKC, P — TMPOIYKT.

1.4. HazoBuTe OCHOBHBIE (DAKTOPBI, BIHUSIOIINE HA aKTUBHOCTH (DEPMEHTOB.

Pemurte 3amauy. OnrtumaibHble YCIOBUS Ui JCHCTBUS TIyTaMaTIeTUAPOTEHA3BI:
t— 37 °C, pH — 4,5. IIpu noBblIeHNH TeMIiepaTypsl HHKyOannoHHO| npoosiao 75 °C u pH un-
KyOanuoHHOU cpebl 10 8,0 CKOpOCTh epMEeHTATHBHOM peakiuu cHu3mwiach Ha 50 %. O0bsicHUTE
MPUYMHY CHUKCHUSI CKOPOCTH PEAKIIHH.

3aoanue 2. 3aniomHuTE, 9TOOBI HA3BaTh (PEPMEHTHI 110 HATMCAHHBIM PEAKIUAM, TpeOyeTcs:

— CpPaBHHUTH CTPYKTYPY CYOCTPaTOB U MPOIYKTOB;

—  OMpPEJCIHUTD THII TPEBPAILCHHS.

2.1.YkaxuTe Kiacc u Ha3BaHue (EPMEHTOB, KATATTU3UPYIOIINX CICAYIOIINE PEAKIIUU:

2.1.1.
COOH COOH
I

|
C=0+ COut+ ATD +HoO ——=  C=0+A0D +Du
| I

ZHs CHs
Ilupyear |

COOH Oxcamcanetar
2.1.2.

COOH (ISOOH

|
chl‘, - <|3Hz
O = H(|3—OH
H,O COOH

ManaTt

|
COOH
dymapaTt

3aoanue 3. I300pasuTe cCXeMaTHIECKU CTPYKTYpy Kodepmentos: HAJT", HAI®®, ®AJ], DMH.

3aoanue 4. PaccuntaiiTe yIenbHYI0 aKTUBHOCTD alleTUIIXOJIUHACTEPA3bI, €Clid 5 MT' (hepMeHTa
3a 30 ¢ pacuiemsaroT 200 MKMOJIb all€THIIXOJIMHA.

3aoanue 5. HopmanbHble KJIETKH CIIOCOOHBI MTpeBpallaTh aclapariHOBYIO KHCIOTY B acnapa-
ruH. HekoTopsie jeiiko3Hble KJIETKH JIMIIEHBI 3TON criocoOHOoCcTH. JloGaBieHne acnaparnHas3bl
(epmenTa, pacIIEIIIAIONIETO aclaparut) B KpOBb OOJIBHBIX JEWKO30M MOXKET MPUBECTH K THOETH
pakoBbIX KIeTok. Kakoii BuJ cieninpuuHOCTH MPOSBISET 3TOT PepMEHT?
A. OtHocutenbHyo  b. AGcomoTHyo B. CrepeocnenuduuHocTh

IlpasunbHocme pewenuii npogepbme, CONOCMABUS UX C OMBEMAMU.
IIpoBepbTe Bamm 3HaHUSA (CAMOKOHTPOJIb YCBOCHHS T€MbI)

3aoanue 1. B nabopaTopun BeIISTIIN (GEPMEHT JIM30IUM M OTIPEEIIHIIA €r0 aKTUBHOCTD TIPH
pa3nu4uHbIX 3Ha4YeHusX pH cpensl. YcraHOBWIM, 4TO ()ePMEHTATUBHAS aKTUBHOCTD JIM30I[MMA MaK-
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cumaibHa npu pHS5,2 u yMeHbI1aeTcs Kak Mpu CHUXKEHUH, TaK U MPHU MOBBIIIEHUU 3TOT0 3HAYEHUS
pH. YkaxuTte BO3MOXHYIO IPUYHUHY:

A. MI3MeHenune KoHpOpMAaIH MOJIEKYIIbI (hepMeHTa

b. YTpara xomMIuieMeHTapHOCTH aKTUBHOTO LIEHTpa U CyOCcTpaTa

B. N3meHenne nonn3zanuu GyHKIIMOHAIBHBIX TPyl hepMeHTa

I'. T'maponu3 nmenTuaHbIX cBsI3el hepMeHTa

J1. YMeHblIeHne CBOOOHOM SHEPTHH PEaKIIUU

3aoanue 2. DKciepuUMEHTAILHO J1OKa3alld, YTO aKTUBHBIA LIEHTP (epMeHTa JIM30LuMa CO-
JEepP)KUT aMUHOKHCIIOTHBIE OCTATKHU TIYTAMHHOBOW M acIapardiHOBOM KHCIIOT, HEOOXOIUMBIX IS
karanu3a. Kakue rpymmnsl B coctaBe cyocTpaTa GyHKIIMOHAIBHO BaXKHBI i (hepMeHTa?
A. AMuHOTrpynIb b. KapOokcuinbHbIe TPpyIIIbI B. Tuorpynnsl
I'. AnkunibHbIEe paguKaibl . I'uapOKCUIbHbBIC TPYIIIBI

3aoanue 3. Temneparypa 37°C, pH 7,5 — onTumanbHbIe YCIOBUS ISl ACHCTBUS JaKTATICTH/I-
porenassl (JIJII'), kaTanu3upyrolei npespamieHue:

COOH COOH

| |
C=0 + HAIH-H* +—> CHOH + HALY
I I
CHs3 CHs
ITupysat JlakraT

3.1.00bscHUTE MPUYUHBI YMEHBIICHUS aKTUBHOCTU (hepMeHTa:

a) MpH MOBbIILIEHUU TemnepaTypsl 10 60 °C;

0) mpu xpanenuu ¢pepmenta B 6yhepHom pactBope ¢ pHS,0.

3.2. PaccuuTaiite yaenpbHyIO aKTHBHOCTH (pepmenTa, ecim 3a 5 ¢ 10 mr JI/II" Be3bIBaeT mpe-
BpaieHre 80 MKMOJIb MUPyBaTa; 3alUIINTE PAa3MEPHOCTh 3TON BEJIMYMHBI.

3.3. 1o u3MEeHEeHUIO KOHIIEHTPAIIMHN KaKHX BEIIECTB MOXHO ONPEACIIUTh aKTUBHOCTH JIJII™?

OTBETHI K 3ATJAHUSM

Jna camonposepku ucxo0Hozo ypoeusa 3HaAHUIL:

1r; 2(1 - A;2 -T;3-A,B,B,/1;4-A,5,B,/T); 3.1. DAJT; 3.2. HAI"; 4.1.B; 4.2.B.

Hna camocmoamenwvnoii pabomor:

1.2.(1-T';2-B;3—-A;4-b); 1.4.1lpu noBbimeHun Temmepatypsl 1075 °C ckopocth (hepMeHTa-
TUBHOW pEaKIMH CHIDKACTCS, TaK KaK BCIEICTBUE JACHATYpAallMU KOJHMYECTBO AKTUBHBIX MOJICKYII
(bepMeHTa yMEeHbIIIaeTCsl.

Ot pH 3aBucsr:

— HWOHHM3ALUS AMUHOKHCIIOTHBIX OCTaTKOB, BKJIFOUEHHBIX B KaTalN3;

— HWOHHM3aLus cyOcTpara;

— KoH(popmauus pepMeHTa U ero aKTUBHOTO IIEHTPA.

2.1.1. JIura3a, nupyBaTkapOOKcuiIasa.

2.1.2. JInaza, pymaparruaparasa.

4 MexnyHapoaable enuHUIbl: 1,33 MKkatan/mMr QepMeHTa; CTaHJapTHbIE E€IUHUIBL:
80 MxMoas/MuH/MT PepmenTa; 5b.

JlaGoparopHas pabdora

Pabora 1. U3yueHue BJMSHUS Pa3IU4YHBIX (PAKTOPOB HA CKOPOCTH (PepMEHTATHBHBIX
peaxkuuii

1.0npedenenue akmuenocmu amunasvl CilOHbl U €eMEPMONAOUTLHOCMU

OaHMM M3 XapaKTepHBIX CBOMCTB (DEPMEHTOB SBJIAETCS TEPMOJIAOMIBHOCTD, T. €. UYBCTBU-
TENBHOCTh (pepMEeHTa K TeMIepaType, NMpH KOTOpOil mpoTekaeT (epMeHTaTuBHas peakuus. s
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OonpIIMHCTBA (DEPMEHTOB TeMIlepaTypHbIid onTuMyM HaOmonaetrcs npu3 8—40 °C. @epmeHTHI IpU
HarpeBaHuu cBbire 70 °C, kak MpaBUIIO0, yTPAuMBaIOT CBOMCTBA OMOJIOTMYECKUX KAaTaIH3aTOPOB.

I'uaponns kpaxmania moj JeHCTBUEM O-aMHUIIa3bl CIFOHBI MPOUCXOAUT A0 CTaauH 00pa3oBa-
HUS JIeKCTpUHOB. Hepacieriennslii kpaxmain ¢ HOJIOM JaeT CMHee OKpalluBaHue. [IeKcTpuHbI, B
3aBUCUMOCTH OT pa3Mepa, JalT C MHOJOM pa3IMYHOE OKpallluBaHUE: aMWJIOACKCTPUHBI—
¢buoneroBoe, YPUTPOIEKCTPUHBI — KpacHO-Oypoe, ManbTo3a —xkentoe. Koneunble MpoyKThl THI-
poim3a Kpaxmajga — MajlbT03a U IVIFOKO3a— HMEIT CBOOOJHBIE AJIbJIETHIHbIE I'PYIIbl U MOTYT
OBITH OOHapYKeHBI peaknueii Tpommepa.

O peiicTBuM (epMeHTa CyAST 110 YMEHBIICHUIO KOJMUYECTBA CyOCTpaTa WM MOSBJICHHUIO TIPO-
IYKTOB PEaKI1H.

Xo0 pabomwi. B 4ucTyio nmpoOUpKy OTIMBAIOT HEOOJBIIOE KOJIUYECTBO HEPA3BEICHHOM CIIO-
HBI (2-3MJ1) U KUIATAT €€ B TEUCHUE 5 MUH, IMOCJIe Yero oxjaxaarT. B 3 mpoOupku HanmBaroT
no10 kamens1%-Horo pactBopa kpaxmana. Bl-to mpobupky nobasistor 10 xaneas HATHBHOHM CIIIO-
HbI, pa3BegeHHor B10 pa3, Bo 2-10 — 10 Kamnenb NpOKUIITYCHHOM CIItOHbI, B 3-10 —10 Kamnenb BOAbl
B KadecTBe KOHTpoJsi. Bee mpobupku momemaiot B TepmocTart npu temnepatype 38 °C Ha 10 mun
[Tocrne 3TOro ¢ CoaepKUMBIM MTPOOUPOK MPOBOIAT KAUECTBEHHBIE PEAaKIIUK HA KpaxMai U MPOJTYKTHI
€ro paclierieHus.

Peaxyus na xpaxman. K 5 xamnsm uccienyemMoro pacTsopa NpuiinBaoT 1 Karuio pacTBopa io-
na B noaue kanus (peaktus Jlroromnst). B npucyrcTBun kpaxmaiia nosiBsieTcsl CHHEE OKpallliBaHUE.

Peaxyus na enoxosy (peaxyus Tpommepa). K 5 xarism ucciieyeMoi UAKOCTU MPUIUBAIOT
5 kamenb 10% pactBopa NaOH u 3 xarmmu 1%-Horo pactBopa cynbsghaTta Meau. OCTOpOKHO KHUIISITSAT
1 MUH 710 IOSIBIIEHUS KPACHOTO OKPAIIMBAaHUS, KOTOPOE YKA3bIBAET HA HATHUYKE TTIOKO3bI.

Pe3ynbrathl onpiTa 3anuimmTe B Ta0IUILY:

Nenpooupku Peakuus ¢ peaktuBom JlwroJs Peakuus Tpommepa

1 (HaTHMBHAs CIIIOHA)

2 (mpOoKUIMsYeHHAs CIIIOHA)

3 (Hz0)

13380:10) §

2.Brusnue akmugamopos u UHZUOUMOPOE HA AKMUBHOCMb AMULIA3bL CIIOH b

Xoo pabomsi. B Tpu npoOupkHM HamuBaroT mo IMi citoHbl, pasBeaeHHol B 10 pa3. B 1-to
npoOUPKY T00ABISIOT 2 KaIuid BOJbI, BO 2-10 — 2 karun 1%-Horo pactBopa NaCl, B 3-t0— 2 kan-
mn  1%-noro pactBopa CuSOs. Tlocme 3TOro BO Bce MNpOOMPKHM J0OABISIOT MO SKamenb
1%-Horo pacTBOpa KpaxMaia W OCTaBJISAIOT WX MPHU KOMHATHOW TemIieparype Ha 2 MUH. 3aTeM BO
BCe MpOoOMpKHU 100aBistoT 1o 1 kamie pactBopa Jltorons, nepemMenmuBaioT, HaOMIOAIOT OKPACKY U
OTIPEIEINIAIOT ACUCTBUE aKTUBATOPA WM MHTUONTOpA. Pe3ynbTaThl ObITa 3aHOCAT B TAOIUILY:

Homep npooupku 1(H20) 2(NaCl) 3(CuS0O4)

Peaxnust ¢ peaktuBom Jlroromus

BriBoOa:

PaGora 2.Cneuyugpuunocmes oeiicmeusn hepmenmos

B oTnmune oT HEOpraHMYEeCKUX KaTaln3aTopoB, (hepMeHTh 001a1a0T criennUIHOCTHIO (a0-
COJIFOTHOM, OTHOCUTENBbHOM, cTepeocneu(puIHOCThIO). DTO CBOMCTBO OMpeAensieTcsl YHUKAIbHBIM
CTPOGHHEM aKTHBHOIO IIEHTpa Kaxjaoro (epmenra. Ompenenure THUN CHEUU(UYHOCTH aMHUIIA3BI
CITIOHBI TTIO CIEIYIOIIEH METOTUKE.

Xoo pabomul. J1ns1 uiccnenoBaHus CrieU(GUUYHOCTH aMHJIa3bl OepyT CIIOHY, pa3BEACHHYIO B
10 pa3, 1 HanuBaroT Mol M B 2 IPOOUPKHU.

Bl-to npoOupky noGaustor Ima 1%-Horo pactBOopa Kpaxmana, B02-10 — 1M
1%- HOTrO pacTtBOpa caxapo3bel. O6e mpobupku nomemarot Ha 10 muHyT B Tepmoctat nipu 38 °C,
nocJje 4ero nmpoBoAT peakiuio denunra 1 00Hapy>KEHUS TIIIOKO3BI.
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Peaxyusa @enunea: ¥ 15 KamusMm UccleayeMOro pacTBopa NpuOaBUTh paBHBIH 00bEM PEaKTH-
Ba DemuuHra u nosectw A0 KumeHus. [Ipy MONOKXUTENBHONW peakiM Ha TIIOKO3y HaOIIomaeTcs
KpacHOE OKpalIMBaHHE, KOTOPOE JAeT 3aKUCh ME/IH.

Pe3y.]'II>TaTI)I OITbITA 3aIIMIIIUTEC B Ta6n1/1uy:
Ne nmpooupku DepMeHT CyocTpar Peakuus @esuHra

1
2

BriBonx:

[Toamuce mpenogaBarTess:

TEMA 3AHATHSA 5. PETI'YJIAIIUA PABOTBI ®PEPMEHTOB. OIIPEJEJIEHHUE
AKTUBHOCTHU ®EPMEHTOB

AKTYaJIbHOCTbTEMbI

3HaHUEe MEXAHU3MOB, IIOCPEACTBOM KOTOPBIX KJIETKH M LIE€JIbIE OPTaHU3Mbl KOOPJAUHUPYIOT U
peryaupyroT Becb HaOOp METa0OJMYECKUX MPOIECCOB, BAXKHBI JJII MOHUMAHUS MEXAaHU3MOB -
CTBUS JIGKAPCTBEHHBIX MpenaparoB. Heo6XoauMo MMETh YeTKOe MPEACTaBICHUE O MOJEKYISIPHBIX
MEXaHUu3Max I/IHFI/I6I/IpOBaHI/I$I Q)epMeHTOB, TaK KaK JICKapCTBCHHLIC MPCIapaTbl CXOAHBI C MIPUPOI-
HBIMH cyOCTpaTaMu U MOTYT J€HCTBOBATh KaK KOHKYPEHTHbIE HHTUOUTOPHI (PEpMEHTOB.

ean 3ansaTus

HayuuThcsi ucnonb30BaTh 3HAHUS O PETYJSIUU aKTUBHOCTH (PEPMEHTOB ISl OOBSCHEHUS
MCXaHU3MOB I[CﬁCTBI/I?I JICKAPCTBCHHLBIX IPCIIapaToB.

JlJ1sl IpoBepKYU UCXOAHOI0 YPOBHS 3HAHMI BBINOJIHUTE CJeYIONIUe 3aIaHNs:

3aoanue 1. V13BeCTHO, YTO CKOPOCTh B3auMo/JieiicTBUA BeliecTB A U B yBenuuuiiace B TpH pa-
3a nocie aobasneHus Bemecta K. B kauecTBe KOHEUHBIX NMPOIYKTOB OOHAPYKUBAETCSI BEIIECTBO-
ABK. fBnsercs nu BemectBo K katanuzaropom?

3aoanue 2. [lpn MHTEHCUBHON MBIILIEYHON paboTe B CKEIETHOW MYCKYJIaType HaKarjJuBaeTCs

MOJIOYHasl KMCJI0Ta, 00pa3yroiascs B peakluu:
HAJIH H*+CHs-C-COOH < CH3s-CH-COOH+HA "

O OH

K xakoMmy THIy OTHOCUTCSI IPUBEACHHAS peaKus?
A. OkucnuTenbHO — BoccTaHOBUTENbHAS peakius  b. Peaknus rugponusa  B. Peaknus cunresa
I'. Peakuus snexrpoinnsa M. Peaxuus nzomepusanuu

3aoanue 3. BemectBa A u B B3aumozeiictBytor no cxeme A+B <> AB. Ilpu 3ananHol KOH-
neHtpaiu A u B depe3 30 MUHYT ycTaHaBIMBaeTCs MOABMKHOE PaBHOBECHE, T.€.CKOPOCTH Tpsi-
MO 1 00OpaTHOM peakIy ypaBHUBAIOTCS. Kakyro W3 NpUBEICHHBIX XapaKTEPUCTUK PEaKInu U3Me-
HUT BHECEHME KaTaiuzatopa?
A. CkopocCTh IPSIMON peakiuu b. Koncranty paBaoBecuss ~ B. CkopocTh 00paTHOil peakuuu
I". BpeMsi HacTyIIeHUs] paBHOBECHS J1. KoHIIEeHTpaluio NpoyKTOB PeakLuu

IIpasunvrocms pewienuii npogepvme, CONOCMABUS UX C OMEEMAMU.
Bonpocs! nuis1 06cyxneHust

1. MexaHu3Mbl peryisliud CKOPOCTH (PEepPMEHTATHUBHBIX MPOLIECCOB: PETYJSALUS KOJINYeCTBa
(bepMeHTOB (CHHTE3, pacraj), aKkTUBHOCTH (PEpMEHTOB, U3MEHEHUE KOJIMYeCTBa cyOcTpara, Hallu-
qre 130epMEHTOB, 00bEAMHEHNE (PEPMEHTOB B MOIUPEPMEHTHBIE KOMILIEKCHI, KOMIapTMEHTAIN-
3a1Ms IPOLIECCOB.

2. OCOOEHHOCTH CTPOCHUS AITOCTEpUUECKHX (DEPMEHTOB, alllIocTepuyuecKuit ieHTp. Kiroue-
BbIe (DEPMEHTHI, XapaKTEPUCTUKA.
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3. Perynsmus aktuBHOCTH (DEPMEHTOB: aKTUBATOPHI U UHTHOUTOPHI (TIpUMepbl). Byl HHTH-
OupoBaHus (HeOOpaTUMoe M 00paTUMOE, M30CTEPHUUECKOE U ATIOCTEPHUUECKOE), XapaKTePUCTHKA,
MIPUMEPHI.

4. KoBaentHas Mmoaudukanus CTPYKTypsl (epmeHToB(pochopumuposuue / nedochopu-
JTUPOBaHUE, OTPAHUYCHHBIN MPOTEOIH3).

5. M3odepmeHThI, MPUMEPHI, OMOJIOTHYECKast POJIb.

6. MeaunuHCKHE acTeKThl SH3UMOJIOTHH (IH3UMOIIATONIOTHS, SH3UMOUArHOCTUKA, SH3UMO-
tepanusi). UMMmoOunuzoBanueie GpepmenThl. [IpuMenenue hepMeHTOB B KayecTBe aHAIUTUYECKUX
peareHToB (IIpUMEPHI).

Jumepamypa 011 no020moexku
1. Buonoeuueckas xumust / B. K. Kyxta [1 ap.]. Mocksa : Burom ; Musck : Acap, 2008. C. 68-86.
2. Buonozuueckas xumus : y4ue0. mocodue /A. 1. Taranosu4 [u ap.]. Munck : bemapycs, 2013.C. 28—-32.
3. bepesos, T. T. buonornueckas xumus / T. T. Bepesos, b. ®@. KopoBkun. Mocksa : Menummaa, 1990. C.102—
108, 115-125, 129-132.
4. Koncnexm neKIyi.

3aganus 1J151 CAaMOCTOATEILHON padoThI
3aoanue 1. VImeiite mpencraBieHne o MexaHu3Max (epMeHTaTUBHOro karanuza. OOparute
BHHMaHUE Ha TO, YTO:
a) B aKTUBHBIN IIEHTP BXOSAT PaJMKaAIbl AMUHOKHCIIOT PA3JIMYHBIX YUYACTKOB TOJIHMITCIITHIHO-
T'O OCTOBA;
0) aKTUBHBIN LIEHTP COCTABJISIET OTHOCUTEIILHO HEOOJIBIITYIO YacTh 00beMa (hepMeHTa;
B) aKTUBHBIH IIEHTP pacriojiaraercsi B yriryoJieHuu ()epMeHTa.

1.1. depMeHTAaTUBHBIN THAPOJIN3 TPUALMITIMLEPOJIOB IPOTEKAET B CTO pa3 ObicTpee Hedep-
MEHTATUBHOTO TpoIecca 3a cyeT 00pa3oBaHUS MPOMEKYTOYHOTO (HepMEHT-CyOCTpaTHOTO KOM-
riekca. Kakue cBs3M cTaOUIM3UPYIOT ATOT KOMITJIEKC?

A. UoHHbIe I'. N-rnuko3uiHbie

b. Bonoponneie J1. CnoxHO>bUpHBIE

B. Ilentunnsie

1.2. Meronom MK-cnekTpockonuu n3ydanu NpUpOaY CBSI3eH MEXy CyOCTpaToM U CBS3bIBa-
IOLIMM Y4acTKOM aKTHUBHOTO LieHTpa (epmeHTa. B uem 3akirodaercs BaumojeiictBue pepmenTa u
cyocrpara no [I. Konutenmy?

A. I3meHseTcs TOJIbKO KOH(opMaIis aKTUBHOTO LIeHTpa (epMeHTa

b. B mMonekyne ¢gepmeHTa M3MEHsIETCs KOH(OpMAIHs aJIOCTEPUIECKOTO HEHTpa MOoJ JeHCTBHEM
cyocTpara

B. IIpu oOpa3zoBanuu (pepMeHT-cyOCTpaTHOrO KOMIUIEKca B (hepMEeHTe U cyOcTpaTe OAMHAKOBO
M3MEHSETCS HalpsHKeHNE XUMHUUECKUX CBsA3eH

I'. AKTUBHBIN IIEHTP NOAXOJUT K CyOCTpaTy, Kak KJIto4U K 3aMKY

3aoanue 2. YcBoiite, 4yTo JeiicTBUe (PEepMEHTOB MOYKHO MOJHOCTBIO MM YaCTHYHO TMOJaBUTh
(MHrUOMpPOBaTh) OIpPENEICHHBIMU XUMHUYECKUMHU BellecTBaMu (MHrubutopamu). [lath Xxapakre-
PUCTUKY OCHOBHBIM THIIaM UHTUOUTOPOB.

2.1.ITpu uccienoBaHUM BIHMSHUS CATUIIAIATOB HA aKTUBHOCTh (DEpMEHTA TTyTaMaTIeruapo-
reHa3bl YCTAHOBJIEHO, YTO C YBEIWYCHHEM KOHIIEHTpaluu cyOctparta (riyramara) ot 1,5 1o
8 MMOJIb CTENeHb MHTHOMPOBAaHUS HE M3MEHsSeTcs. YJaduB WHTMOMTOpP, aKTUBHOCTH (pepMeHTa
MO>KHO BOCCTaHOBUTh. OIpeennTe TUIl MHIMOUPOBaHUS:
A. HeoGpatumoe
b. O6paTtumoe KOHKYpEHTHOE
B. O6paTtumoe HEKOHKYPEHTHOE
I'. UurubupoBanue 1o NpuHIHUITY «OOpaTHOH CBSI3M»
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2.2 17151 1e4eHsT HEKOTOPBIX HH(PEKIIMOHHBIX 3a00JI€BaHUH, BBI3BIBAEMBIX OAKTEPUSIMU, TPH-
MEHSIOTCS CyIb(paHUIaMUIHBIE MTPenapaThl, OJOKUPYIOIINE CUHTE3 (OIMEBOI KUCIOTH — (haKTO-
pa pocta GakTepuii. BeiOpaTh MexaHu3M JAeHCTBUS Cyab(haHIIAMHIIHBIX IPETIapaToB:

A. SBmsitores hepMeHTaMH

b. Y4acTByIOT B OKMCIIUTEIBHO-BOCCTAHOBUTENBHBIX ITPOLIECCAX

B. SIBnstoTes annoctepudeckUMU HHTHOUTOpaMU

I'. KoHKypHpYIOT C T-aMHHOOEH30MHOM KUCIOTOM 32 MECTO CBS3BIBAHUS C aKTUBHBIM IIEHTPOM (e-
PMEHTa, CHHTE3UPYIOLIETO (POITUEBYIO KUCIOTY

J1. UHrnbupyrot BcacbiBaHUE (POTUEBON KHCIOTHI

3aoanue 3. Y CBOUTECOCHOBHBIE CITIOCOOBI PETYJIAINH KaTaTUTHICCKON aKTUBHOCTH (DEPMEHTOB
U TIOHSATHE «MHOXXECTBEHHBIE (POPMBI (DEPMEHTOB.

3.1. B KIMHHMKY JIOCTaBWJIM TAIMEHTa C IPHUCTYIIOM OpPOHXHAIBHOW acTMbl. Y OOJBHOTO
BCJIEJICTBHE JbIXaTenbHOTO anmuao3a (pH kpoBu 7,2) CHM)KEHA aKTUBHOCTb (DEPMEHTOB ILIA3MBI.
YKaXuTe OCHOBHYIO TPUYMHY HHAKTHBAIIMK (DEPMEHTOB TJIa3MbI KPOBHU:

A. l3MeHeHue cTerneHn MOHU3aluu MOJIEKYT I'. I3meHeHne KOHIeHTpauu (epMEHTOB
dbepmeHToB J1. Penpeccus cunte3a pepMeHTOB

b. HeoOpatumast nenatyparus

B. Pa3pbIB nentuHbIX CBSI3EH

3.2. Ilpu obcnenoBanuy OOJNBHOTO YCTAHOBJICHO MOBBIIICHHE B KPOBH aKTUBHOCTU H30(ep-
MEHTOB KpeatnHKuHa3sl MMu MB. Ykaxute ux oOmimue cBOHCTBA.

A. TepmonaOUIBHOCTD I'. MonekynsipHast macca
b. YUyBcTBUTENBHOCTH K pa3inyHbIM HHIHOU- J. KaTanus ogHOM U TOM Xe peakuuu
TOpam

B. Dnexrpodopernueckas moaBHKHOCTD

3.3. K xakomy ki1accy OTHOCUTCS (P€pMEHT KpeaTHHKHHa3a?
A. Oxcnnopenykrassl b. Tpancdepasst B. JInassl
I'. I'mapona3ser . N30omepasbl E. JIurassl

HpLIGMJleOCmb peweﬂuﬁ npoeepbsbnie, conocmaeue ux ¢ omeemamul.

IIposepbTe Bamu 3HaHUSA (CAMOKOHTPOJIb YCBOCHHUSI TeMbl)

3aoanue 1. bonpHolt C. nocne npuema BHYTpb 20 MJI METaHOJIA B TSDKEJIOM COCTOSTHUM J10CTa-
BJIEH B KJIIMHUKY, TJI€ €My BBEJIM BHYTPUBEHHO 3TUJIOBBIA CIIMPT B KOJUYECTBE, KOTOPOE y 3/10pPOBO-
ro 4eJloBeKa BbI3bIBAET MHTOKCUKaALMIO. OObSICHUTE, IOYEMY TaKOe JIeUeHUE OKa3biBaeTcs P dek-
TUBHBIM, YYHUTHIBAsI, YTO BBICOKAss TOKCHYHOCTh METaHOJa 0OYCIIOBIIEHA JIEHCTBHEM MPOIYKTa €ro
MeTtabonm3mMa —(popMabiaeruia, 00pa3yromerocs: B MeYeH! Mo IeUCTBHEM aJIKOTOJIbIETHUIPOTe-
Ha3bl:
A. DTaHOJI —KOHKYPUPYIOWHUIT cyOCTpaT JUIsl aJIKOTOJIbAETHIPOT€HA3bI
b. DTaHon BeI3bIBAET AeHATypaIiio epMeHTa
B. Benencreue nsmenenus pH cpenst
I'. IIpoucxoauT YaCTHYHBIN TPOTEOJTH3 MOJICKYJIbI PepMEHTA
J1. DTaHon cBs3bIBaeT (hopMaIbaeru

3aoanue 2. Ilpu nedeHuu omyxoseil MOYenosIOBON CUCTEMbI B KJIMHUKE NPUMEHSETCs Ipena-
pat MeToTpeKcaT, 0OpaTUMbIil KOHKYPEHTHBI MHIHOUTOP TUTHAPOQOIaTpeyKTas3bl, KaTaaIu3upy-
olIel cuHTe3 TeTparuapodonreBoil kuciaorel. Ha B3anMoeiicTBUM ¢ KaKuM KOMIIOHEHTOM OCHO-
BaH MEXaHU3M JIEUCTBUS ITOrO Ipenapara?
A. Anodepmentom I'. IIpocTeTndeckoil rpynmnon
b. AKTUBHBIM IIEHTPOM (pepMeHTa J1. CyberpaTtom
B. AnnoctepuueckuM HEeHTpOM GepMeHTa
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3aoanue 3. Kpome H' u yriekuciaoro rasa, CBA3bIBAHUE KUCIOPOAA T€MOITIOOMHOM PETYJIH-
pyetcst 2,3-6ucocdormuriepatom, KOTOPBIA MPUCOECTUHSETCS K OENKy B Y4acTKax, MPOCTpaH-
CTBEHHO yJaJeHHbIX OT rema. Kak Ha3bIBaeTCs Takoi BUJ| pEryisiiuu?
A. Perynsuust mo npuHIUITy 0OpaTHON CBSI3U
b. YacTruHbIi TPOTE0IM3 MOJICKYJIBI (hepMeHTa
B. [Ipucoeaunenue win oTIIEIICHHE OelIKa-peryisaTopa
I". [IpucoenHeHne WK OTIIECTUICHHE HU3KOMOJIEKYIISIpHOTo 3 dexTopa (Momymsitopa)
. ®ochoprinpoBaHre MOJICKYIIBI

3aoanue 4. B knerkax E. coli cuHTe3 MUPHUMUIMHOBBIX HYKJICOTHIOB OCYHICCTBIISACTCS 10
cxeme metaboamdeckoro mytu: CO2 + NHz + 2AT®— P1— Po— YT®— [TO. [Ipu yBennuenun B
KieTke KoHueHTpanuu [[T® cuHTe3 NMUpUMHAMHOBBIX HYKJICOTHUIOB Hpekpamaercs. Kakoi Bupg
peryisuuu onucan?

A. Amtocrepruyeckast peryJssius I'. IIpucoemuaeHne OEIKOB HHTHONTOPOB
b. YactuuHblil npoTeoan3 . OtmeruieHue 6eKOB MHTHOUTOPOB
B. ®ochopunupoBanue monekynsl pepMeHTa

3a0anue 5. B MHKYOAaLMOHHYIO Cpefy, COJAEpXKallyto cyOCTpaThl ajJjaHUH, aclapTar U Kpea-
TUH, BHECIU (DEPMEHTHI: aJJaHHHAMUHOTpaHcdepasy, acnapraTaMMHOTpaHc(epasy U KpeaTHHKHUHA-
3y. Kakue oOmime npusHaky XapakTepHBbI s 3TUX (EpMEHTOB?
A. @epMeHTHI KaTAIM3UPYIOT OJHY U TY K€ PEaKIUIO
b. ®epmeHThI KaTanU3UPYIOT OJIMH TUII PEAKIIUN
B. SIBnstoTcs nuzodepMeHTHBIME (popMamMu
I'. OcyiecTBisIOT nepeaady HEpBHBIX UMITYJILCOB
J1. O6nanaroT rpynmnoBoi cnenupuuHOCTbIO

OTBETHI K 3ATJAHUSM

Jlna camonpogepku ucxo0Ho2o ypoeHs 3HAHUIL:
luer. 2A;3I.

Jlna camocmoamenvhou padomel:
115;1.2B;21B;2.2T1;3.1A;3.2 A, /1; 3.3b.

JlaGopaTopHnas padora

Pabora 1. Konuuecmeennoe onpedenenue akmuenocmu Q-amusiazol cJiloHbl

Meros1 OCHOBaH Ha ONPEEICHUN HaUMEHBILEr0 KOJMYECTBa aMUIIa3bl (IIpU MaKCUMAJIbHOM pa-
3B€/IEHUU CIIIOHBI), IOJTHOCTBIO PACIIEIIIONIEr0 BeCh J0OABICHHBIN KpaxMail. AMHUIa3Hasi akTHBHOCTb
CITIOHBI BbIpaxkaeTcst konmdecTBoM (,1%-HOro pacTBopa Kpaxmajia B MAJUTMIIMTPAX, KOTOPOE paciiier-
nsiercst 1 mu1 HepasBeieHHO ciroHb! pu 38 °C B Teuenue 30 MuH. B HopMe aMuiia3Hasi aKTHBHOCTD
conbl paBHa 160-320. AMunasHas akTHBHOCTH 0603Hauaercs «A 38%/30'y. Dror merox mmpoko uc-
MOJIb3YeTCs ISl ONIPENENICHNS] aMUJIa3HOW aKTHBHOCTH KPOBU U MOYH.

Tlopsook evinonnenus pabomol. B 10 mpobupok HanuaroT mo 1 mi Boasl.B1-10 qobasmsior 1
MJ pa3BeneHHOM B 10 pa3 cmtoHbl. ColepXUMoe 3TOM MPOOUPKH MEPEMEIINBAIOT, HECKOJIBKO pa3
BTATHUBASA U BBIITYCKast )KUIKOCTh U3 nuneTku. HabuparoT B muneTky 1 Mi1 cMecH U epeHOoCsT ee BO
2-10 ipodupky. ComepkuMoe 3TOH MPOOUPKH MEPEMENIMBAIOT U | MJT CMecH TIEPEHOCSAT B 3-F0 MPOo-
Ooupky u T. 1. 1o 10-0it mpobupku. 13 10-0it npoOupku orOuparor 1 M cMecH U BbUIMBAIOT. Bo Bce
npobupku nodasistor o 2 mia 0,1%-Horo pactBopa Kpaxmaia, NEpeMENINBalOT, BCTPAXUBas Mpo-
O6upku, 1 nomematoT B Tepmoctat npu 38 °C Ha 30 muH. [locne nHKyOauu MpoOUPKU OXJIaXIAIOT
BOJIOIIPOBOAHON BOJI0M, 1o0OaBisitoT no 1 kame 0,1%-Horo pactBopa iona u nepememusaroT. [lpu
peaKIMu ¢ HOIOM >KUKOCTh B MMPOOMPKAX OKPAIIMBACTCS B HKEITHII, pO30BbIA U (PHOIETOBBIN IIBE-
Ta. OTMEYAIOT MOCJICTHIO MTPOOUPKY C KEITOW OKPACKOH, T/Ie THAPOJIU3 KpaxMalia IMpoIies moJ-
HOCTBIO U JieNatoT pacyeT. [lonyueHHble TaHHBIE 3aHOCST B TaOJHILY:
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T'uoponus kpaxmana 6 npucymcmeuu (hepMeHmos CAioHbL NPU PA3TUYHOM ee pa36edeHUl

Pa3Benenne ciaroHbI

1:20 | 1:40 | 1:80 | 1:160 | 1:320 | 1:640 | 1:1280 | 1:2560 | 15120 | 1:10240

IIpodupxu
1-a 2-1 3-1 4-51 5-s1 6-s1 7-s1 8-1 9-1 10-s1
Oxkpacka pacTBo-
pa c onoM
BriBogsl

OTMeTuB npoOUpPKYy, TJe THAPOIU3 KpaxMalia IpoIIell MOJTHOCTHIO TP HAMMEHBIIIEM KOJInde-
cTBe (hepMeHTa (KenTas OKpacka pacTBOpa), MO KOJIMYECTBY HEpPA3BEICHHOM CIIOHBI B JaHHOMN
pOOUpPKE PACCUUTHIBAIOT aMHJIA3HYI0 aKTHBHOCTH CIIFOHBI IO CIEIYIOIIEH mponopuuu: A Ml CIro-
Hbl pacmenunu 2 mi 0,1%-Horo pactBopa kpaxmania; 1 mi cironsl paciienui X mia 0,1%-Horo pac-
TBOpa Kpaxmaina, rie A — KOJMYeCTBO Hepa3BeACHHOU ciroHbl. Hampumep, xenrtas okpacka mo-
SBUJIACh B YETBEPTOW MpoOUpKe, rne ciatoHa Obiia passeneHa B 160 pa3; 1/160 mu ciroHbI paciie-
mumu 2 ma 0,1%-Horo pactBopa kpaxmaia; 1 M1 Hepa3BEACHHOM CIIOHBI pacuienuia X M
0,1%-nHoT0 pacTBOpa Kpaxmania:

Xx=2"1160/1=320 mxa 0,1%-HOro pacTBOpa Kpaxmarna.

CrnenoBarensHO, aMunasHas aktuBHOCTh A 38%/30" papma 320.

Pacuer:

BriBOa:

Pabora 2. Konuuecmeennoe onpedenenue akmugHocmu amuiassl (0uacmassl) mouu

MeTon OCHOBaH Ha OMpPENEICHUHM BPEMEHM, HEOOXOAMMOTO ISl TMOJIHOTO pacCIICTICHHS
KpaxMaja B MPHUCYTCTBUHM | MJI MOYH. YCJIOBHO 3a €IWHHILY aKTUBHOCTU aMWJIa3bl MOYM MPUHU-
MaloT KOJIMYEeCTBO (pepMeHTa, pacuierisfoliee 2 Mr Kpaxmana 3a 15 MuH. AKTUBHOCTh aMHJIa3bl
BBIPXKAIOT KOJIMYECTBOM euHuIll B 1 M1 Mmouu. B Hopme oHa coctaBisier 1-2 EJI.

Moua 310pOBBIX TF0JIei 001a/1aeT HU3KOM aMHUIIa3HON aKTUBHOCTBIO MO CPAaBHEHHUIO C aMUIIa-
301 citoHbl. OmnpeseneHne akTUBHOCTH O.-aMIJIa3bl B MOYE U CHIBOPOTKE KPOBH HIMPOKO UCTIOIB3Y-
€Tcsl B KIIMHUKE MPU JTUAarHOCTUKE 3a00JIeBaHUI TOKENyI0UHOM keJe3bl. B mepBbie cyTku 3a60-
JIEBaHUs aMIJIa3Hasl aKTUBHOCTh YBEJIMYMBAETCS B MOUYE U CHIBOPOTKE KPOBH B JICCSTKU pa3, a 3a-
T€M TIOCTENEHHO BO3Bpamaercss K Hopme. [lpum moyedyHol HEAOCTATOYHOCTHM amuiia3a B MOYE
OTCYTCTBYET.

B nerckom Bo3pacTeyBeNMYEHHE aKTHUBHOCTH aMHJIa3bl HAOMIOAAETCA MPH SMUACMHUYECKOM
MapoOTHUTE, YTO YKA3bIBAET HAa OJHOBPEMEHHOE MOPAKEHUE TTOKETYTIOYHON JKeJIe3bl BUPYCOM Iapo-
TUTa. BUpyc rpunma Takke nopaxkaer Mo Kenya0uHyIo )Kelle3y, HO pexKe.

Ilopsiook evinonnenusi pabomsi. Ha cyxoe npeamMeTHOe CTEKJIO KamaroT B pa3HbIX MecTax Io
onHoit karute 0,1%-Horo pacTBopa Hona B Hoauae kanus (Bcero 8—10 kanens). B nmpoGupky BHOCAT
2 M 0,1%-HOTO pacTBOpa Kpaxmaia, cojepskamiero 2 mr kpaxmana, 1 mu 0,85%-Horo pactBopa
XJIOpUJa HATpUs ¥ TOMENIAI0T MPOOUPKY B BOAsSHYIO OaHro mpu Temnepatype 37 °C Ha 2 muH. Ye-
pe3 2 MHH, He BRIHUMasi IpoOHUpKyY U3 OaHu, 100aBis0T B Hee 0,5 M1 MOUH, EpEMENIUBAIOT U OT-
MEUaIOT BpEMS Hayalla peakiru. 3aTeM KaxKJble 2—3 MUH CTEKJISIHHON MAIOYKOW MEPEHOCT KaIlTto
CMecH M3 MPOOMPKH Ha MPEeIMETHOE CTEKJIO B KAaIUII0 pacTBOpa HoAa M TakK MPOJOIDKAIOT 10 TeX
Mop, MOKa OKpacka Kaljid Hoja HE MEePeCcTaHET U3MEHATHCSH, T. €. OCTAHETCA KenTor. OTMeyaroT
BpEMSI peakiiy B MUH. AKTUBHOCTh aMUJIa3bl MOYH PACCUUTBIBAIOT 1O popMyIe:

Xex=15/ (T 0,5),
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rie Xeyx — AKTUBHOCTH aMuja3el B 1 it Mouu; 15 — Bpems, HEOOXOAMMOE JIJIsl TIOJTHOTO PaCIIIe-
JIeHHs1 2 Mr Kpaxmaia, MuH; 0,5 — KOJIMYECTBO MOYHM, B3ATO€ B PEAKIMOHHYIO CMECh, Mi; T —
BpeMs peaKiuu, MUH.

HOJ'Iy‘leHHBIC JaHHbIC U PACUYCT:

BriBox:

IToanuce npenonasarens:

TEMA 3AHATHA 6. BOITPOCHI J1JIS1 TIOAT'OTOBKHU K KOJIVIOKBUYMY
11O TEMAM «BEJIKU. PEPMEHTbI»

1. Knaccudukanuusa u GuU3MKO-XUMUYECKHE CBOWCTBA aMUHOKHUCIOT (00mue u cnenuduye-
ckue). Ponb B CTpyKTYpHO# opranu3anuu O0emka.

2. IlepBuuHas cTpykTypa Oenka M MeToJbl ee ompeneneHus. CBoicTBa NENTUIHON CBS3U.
3HayeHre OMYpPETOBOW peakIUH Uil KaueCTBEHHOTO M KOJIMYECTBEHHOI'O ONpeeNieHHs OeiKa B
OMOJIOTNYECKUX KUAKOCTSIX.

3. BropuuHnasi, HaABTOpHYHAS, TPETUYHAs, YETBEPTHYHAS CTPYKTYpPBI OCITKOBOW MOJIEKYJIBI.
OcoOeHHOCTH CTPYKTYpPHOM OpraHM3alliy, Pa3HOBUAHOCTHU, TUIIBI CTAOMIM3HPYIOLIUX CBS3€H, Me-
TOJIbI U3YUCHHUSL.

4. OcHoBbI (yHKIIMOHHPOBaHUS OeskoB. OCOOCHHOCTH (DYHKIIMOHUPOBAHUS OJMTOMEPHBIX
0€JIKOB Ha IpUMepe reMOTJIO0nHA.

5. OU3MKO-XMMUYECKHE CBOMCTBA OEIKOB (MOJEKYJSpHas Macca, pacTBOPUMOCTb, HOHU3A-
s, UOT). Jlenaryparus Oenka, AeHaTypHupyomue (pakTopbl, UCTIOIb30BaHUE B MEAUIINHE.

6. I'maponus Genka. Tumel rugponusa, poib B opraHusMe. lIpakTuueckoe HCHOIb30BAHHUE.
MeTobl onpeaeneHus MOTHOTHI THIPOIIN3A.

7. Meto/ibl BbIIETIEHUS M OUUCTKU OEIKOB. DTambl HCCIEJOBAHUS CTPYKTYpHI OelKa.

— Mertoapl ourcTKH Oellka OT HMU3KOMOJIEKYJISIPHBIX NpHMeceil. BricanmuBaHie u ocakaeHne
OenxoB. MexaHU3M H MPAKTUYECKOE HCIOIb30BAHHE.

— IlpuHuunsl pa3geneHus M OYUCTKH OEIKOB MeToAaMM XpomaTtorpaduu (aacopOLUOHHOM,
pacmpeenuTenbHON, HOHOOOMEHHOM, Telb-XxpoMaTtorpadueil, ahpuHHo).

— VYabptpauentpudyruponanue. [Ipunnun meroaa.

— Onextpodopes. [IpuHIKD MeTOAa, MpaKTUYECKOe MpUMEHeHHe. DneKTpodope3 B MOJIHAK-
punamuiHoM rese. M303aekTpodokycrpoBaHue.

— BectepH-0:10T. OCHOBHBIE ATaITBI, MIPAKTHUYECKOE MpHMeHeHHe. [IoHITHEe «MOJIEeKYISApHBIT
30H».

8. Cnoxwuble Oenku. CtpoeHue, KiaccupuKalys, OMoIornyeckas posib Kaxaoro Kiacca.

9. Oynknuu 0ENKOB U MENTHIOB B OPTaHU3ME.

10. MeToapl MCKYCCTBEHHOTO CHHTe3a OCJIKOB M MENTHIOB (IpUMEPHI MOIyYeHHs JeKap-
CTBEHHBIX TPETNapaToB C UCMOJIB30BAHUEM METOJIOB ITOJIYCHHTE3a H HCKYCCTBEHHOTO CHHTE3a).

11. ®epmeHTsl, KnaccupUKaMs. YMeTh Ha3BaTh Kiacc (epMEHTa W MOPSAKOBBIM HOMEp
KJlacca Ha OCHOBAHHH MTPHUBECHHON PEaKIIHH.

12. CsaoiictBa pepmMeHTOB. TepMOIaOUIBLHOCTD, CIEIM(PUUHOCTD, BIUsSHIE pH 1 KOHLIEHTpa-
MU cyocTpara Ha akTUBHOCTH ¢epmeHTa. [lonstue o kuHetuke pepmeHTaTUBHBIX peakuuil. Kon-
cranTa Muxasiuca.

13. AKTHBHOCTBH (hepMEHTa, CANHUIIBI H3MEPEHHSI AKTUBHOCTH.

14. AKTUBHBIH LEHTP U €r0 CTPOEHHE.

15. KodepmeHTsl, kiaccupukanus.

16. MexaHu3mbl peryssiiiil akTHBHOCTH (hepMeHTOB (oOpaTumast U HeoOpaTuMasi peryIisiis,
M30CTepUYECcKas U aJUIOCTEPUUECKast PEryJIsiys, KoBaleHTHas MOAUDHKALMS CTPYKTYpbI (pepMeHTa).
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17. MN3odepmeHTHI, MpUMEPHI, ONOTOTHYECKas POJIb.
18. Ilpumeps! UCTIONB30BaHUS (PEPMEHTOB U UX PETYISATOPOB B MEAMLIMHCKON npakTHke. VM-
MoOmIM30BaHHbIE (pepMeHThl. [IpuMeHenne pepMEeHTOB B KaUeCTBE aHATUTUIECKUX PEarcHTOB.

TEMA 3AHATHA 7. BBEAEHUE B METABOJIN3M. BUOJIOI'MYECKOE OKUCJIEHME.
HEHTPAJIBHBIE ITYTU METABOJIN3MA (OKHC/IMTEJIBHOE
JAEKAPBOKCHMJIMPOBAHME IIBK, JUMOHHOKHUCJIBIM LHUKJI)

AKTYaJIbHOCTDb TeMbl

3HaHMe 3aKOHOMEPHOCTEH U 0coOeHHOCTE MeTabosin3Ma HEOOXOAUMO ISl JalbHeero
M3y4eHUs 0OOMEHa YIJIeBOJIOB, JUIUA0B 1 OEIKOB Ha YPOBHE KJIETKH M OpraHU3Ma, sl TOHUMa-
HUS MEXaHM3MOB PEryJsllMM UX MeTaboJiu3Ma U BO3MOXHOW KOPPEKIMH HapylmleHUH oOMeHa
BenecTB. [10CKONBKY HapyIlICHHS YHEPreTHYECKOro 0OMeHa Jie)aT B OCHOBE MaTOreHe3a MHO-
rux 3aboseBaHuil, 3HaHUE IEHTPAJIBHBIX NyTe MeTabosiM3Ma MO3BOJIUT IPOBU30PYOPUEHTUPO-
BAaThC B KOPPEKIUM META0OJMYECKUX HapyLIEHUH W MOHMMAaTh MEXAaHU3M JEHCTBUS JieKap-
CTBEHHBIX IIpenapaToB (KokapOOKCUIa3bl, CyKIIMHATa U JIp.).

ean 3ansaTus

[Tomyuuts npencrtaBieHue o MeTaboiu3Me, aHAOOIUYECKUX M KaTaOOJMUYECKUX IyTSX, UX
B3alMOCBS3M Ha pa3au4HbIX YpoBHAX. ChopMUpOBATH MPEACTABICHHE 00 OKHCIUTEIBHOM JeKap-
OOKCHJIMPOBAHUM MMUPOBUHOTPAIHON KUCIOTHI U TUMOHHOKHCIOM Iukie KpeOca kKak eHTpabHbIX
MeTaboIMUECKUX MYTSX, 0 3HaueHUuU BogopoaaoHopHoil ¢pyukiuu L{TK ans nanpHedmux okuciu-
TEJIbHO-BOCCTAHOBUTENIBHBIX PEAKLUI B LIEIM TKAHEBOI'O AbIXAHMS.

I[J'[ﬂ MPOBEPKHU UCXOTHOI'0O YPOBHHA 3HAHUM BBINIOJIHUTE cJIeayrmue 3ajanns.

3aoanue 1. K pacTBOpy ruipOXMHOHA 100aBUIM OKUCIIUTEINb, B PE3YJIbTAaTE YEro pacTBOp I0-
teMHen. KakoBa npuunHa n3MEeHEHUs: OKpacku TUAPOXUHOHA?
A. I'maApOXMHOH NPUCOEIUHII 2 2JIEKTPOHA
b. I'mapoXuHOH OKMCIIHIICS
B. 'nipoX1HOH IpHCOEANHUI 2 aTOMa BOAOPOAa
I'. 'uapOXMHOH BOCCTAHOBHIICA
. I'mnpoxuHOH oTHan 2 aToMa BOOpoAa

3aoanue 2. llpoananuzupyiite GopMyibl YKa3aHHBIX HIKE COSTMHEHUHN U YKOKHUTE, K KAKOMY
KJIACCy BELIECTB OHU OTHOCSITCS:
A. JlukapOOHOBBIE KMCIIOTHI B. MoHOKapOOHOBBIE KHCTIOTBI
I'. a-KeTokucnors! . I'napOKCUKHCIOTHI
b. TpukapO0HOBBIE KHCIIOTHI

c|;OOH COOH (|DOOH (|ZOOH
CH, c=0 CHOH CH,
I I [ [ COOH
CH, CH , CH, HO—C- I
| | €OOH CH,
COOH CH,
|
COOH
2.1 2.2 2.3 2.4 2.5

3aoanue 3. K HanmucaHHBIM HU)KE PEeaKLUAM MoaOepuTe PepMEeHTHI. Y KaKUTE KJ1acc.
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3.1. COOH

| | 3.2 COOH CHs
CH; DAL CATTH: CH | |
| E { [ C= =0
CH, CH | |
| | CHs Co: g
COOH COOH
3.3. TOOH ?OOH

THz ﬁ H

CHOH TH

éOOH H0 COOH

Hpa6uﬂbHOCWZb pemeHuﬁ npoeeponie, conocmaeue ux ¢ omeemamul.
Bonpocs! 1u1s1 06cyx1eHust

1. Tlonsatue o merabonusme. JIuHeitHbIe U TUKINYECKUE META00INYECKUE MYyTH, PETYISTOP-
HbIE (KJIIOYEBBIC) (DEPMEHTHI.

2. Kara6oiu3Mm u aHaboIu3M, pa3Iuyus ¥ B3aUMOCBSI3b MEXI1Yy HUMH.

3. Peaknuu merupupoBaHus KaKk OCHOBHOHM CIIOCOO OKHCIICHUS BEIIeCTB B opranm3me. [1u-
PUIMH3aBUCUMBIC U (DJIaBHH3aBUCUMBIC JeTrHaporeHassl. Poibs ButamuuoB PP u B2 B okucnurens-
HO-BOCCTaHOBHUTENIBHBIX peakiusax. Cxemarmdyeckoe crpoenue kodepmenroB HAJLY, HAJDT,
DA/, PMH.

4. OxucnutenbHoe nekapOokcunupoBanue [IBK. [lupyBaraerunporeHasHbiii KOMIUIEKC
(ctpoenue, pepMeHTHI, KOYEPMEHTBI), PETYIISALHMSL.

5. Hukn tpukap6onoBbix kucnoT (LITK) kak nenTpanbHblil MeTabonndeckuil mythb. Jlokamu-
3anus pepmentoB LITK, cxema mporiecca, hepmeHThI, KOGEPMEHTHI.

6. Jlermnporenasueie peaknuu [[TK xak WCTOYHHMK BOIOpOAA JUISI CUCTEMBI TKAHEBOTO JIbI-
xanusl. JlekapbokcunupoBanue B nukiie Kpebca kak mexanuszM obpazoBanus B kietkax COz — ko-
HEYHOTO MPOyKTa KaTaboiM3Ma COeTMHEHUH yriiepoa.

7. @ynxiuu LTK: unTerpatuBHas, karabonudeckasi, aHaOOJIHMUYECKas, SHEpreTHUecKas, BOJO-
poytoHOpHas. Perymsiius. AHATUIEPOTHYECKUE PEAKITHH.

Jlumepamypa 01 no0zomoexku

1. Buonocuueckas xumus / B. K. Kyxra [u np.]. Mocksa : Burom ; Musck : Acap, 2008. C. 131-138, 177-182.

2. Buonocuueckas xumus : yue0. mocodue / A. JI. Taranosud [u ap.]. Munck : bemapycs, 2013. C. 33-42.

3. bBepesos, T. T. buonornueckas xumust / T. T. bepe3os, b. @. KopoBkuH. Mocksa : Meaununa, 1990. C. 204—

218, 259-267.
4. Koncnexm JIEKINH.

3agaHus 119 CaMOCTOSITEILHON PadoThI

Jl51a ycBO€HUS MaTepuasa TeMbI clieyeT 0OpaTuTh BHUMaHuUE Ha TO, YTO:

1. ITK mnpencraBnser co0oif KOHEUHBIH OOIIMI MyTh AJIi OKUCICHUS MPOJYKTOB pacmaja
0€JIKOB, HUPOB U YITIEBOJIOB.

2. TK ciny>XMT UCTOYHUKOM CTPOUTENIbHBIX OJIOKOB JJIsi MPOIIECCOB OMOCHHTE3a (TeM, aMU-
HOKUCJIOTBI, III0KO3a U T. [1.).

3. BoIBbIIMHCTBO TOIUTMBHBIX MOJIEKYJI BCTYNAIOT B IIMKJI B BUJIE alleTHiI-KOA.

4. B xoJlie peakiMii IUKJIA JBAXKbl POUCXOUT JIeKapOOKCHIUPOBaHHE C 00pa30BaHUEM KO-
HeyHoro npoaykTa — COo.

5. B pesynbrare 4eTblpex NETHAPOr€HA3HBIX PEAKLMHA BOCCTAHABIMBAIOTCS TPU MOJIEKYJIbI
HAI" u onaa mosnekyna ®AJl. DT BOCCTAHOBIEHHBIE NEPEHOCYMKH OKHCIISIOTCS 3aTEM B IIENH
NepeHoca IEKTPOHOB BHYTPEHHEH MeMOpaHbl MUTOXOHJIPHH.
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6. LITK ¢pyHKIMOHUPYET TOIBKO B a3pOOHBIX YCIOBHAX, IIOCKOJIBKY pereHepanus BOCCTaHOB-
JICHHBIX KOPEPMEHTOB MPOUCXOIUT TOJBKO MPH MEePEeHOCce EKTPOHOB Ha O2.

7. TlepeHoC 3JEKTPOHOB HA KHCIOPOJ CONPSDKEH C OJHOBPEMEHHBIM obOpazoBanueM AT
(okucnutensHoe (ochoprnupoBanue). CKOpOCTh UKIIA 3aBUCUT, B MIEPBYIO O4Yepellb, OT dHEpre-
TUYECKOTO 3aps]1a KIETKH.

3adanue 1. Y SKCIIEPUMEHTAIbHBIX JKUBOTHBIX HMCCIEAOBATN BIIMSHHEC BHUTAMUHOB Ha CKO-
poctb LITK. IIpu oTcyTcTBHM Kakoro BuTaMuHa ckopocth peakuuil [{ITK ne napymanacs?
A. llmanokoOanaMuH b. Tnamun B. [TanToTeHOBast KUCIOTA
I'. Huxornaamun . PubodraBun
3aodanue 2. B xone peakuuii nukia Kpedca mporcxoaut BoccTaHOBIIEHHE KOHEPMEHTOB Ye-
ThIpex aeruaporenas. Ykaxure cyoctparsl LITK, npuyacTHbie K 0SBIECHUIO aTOMOB BOJIOPO/Ia B
COCTaB€ COOTBETCTBYIOIIUX KOEPMEHTOB:
A. Iutpar B. ®ymapar . Axonurat K. Cykuunar
b. a-Ketornyrapar I'. Manar E. U3ouutpar
3aoanue 3. Tlonbepute GpepMeHTHI K COOTBETCTBYIOUINM PEAKLIASM:
1. Okcanoarnerat + anerun-KoA + H2O — nurpat + KoA-SH
2. Uzonmrpar +tHA I —a- keroriyrapar + HAJJTHH' + COz
3. Cykmmanin-KoA + I'’1® +H3PO4e> cyknunar + I'TO + KoA-SH
4. ®ymapat + H20 <> manar

A. @ymaparrugparasza b. llutparcunrasa

B. Cykuunun-KoA-cunrerasa I'. U3ouutparaeruaporeHasa
3aoanue 4. K xaxnomy pepMeHTY o0epUTE COOTBETCTBYIOIIUN KODEPMEHT:

1. CyknuHataeruiporenasa A. ©MH

2. HAJIH'H*-geruaporenasa b. ®DAJ]

3. ManataeruaporeHasa B. HAI'

4. a-KeroriyrapataeruiporeHasHblii I'. TI®

KOMILIEKC J1. KoA-SH

E. JIuioeBas xuciora
Hpa@uﬂbHOCWZb pemeHuﬁ npogepbme, conocmaesue ux c omeemamu.

IIpoBepbTe Bamy 3HaHUSA (CAMOKOHTPOJ/Ib YCBOCHUS TEMBI)

3a0anue 1. B nukie JMMOHHON KHUCIOTHI Ul pacileruieHus anetuia-KoA ucnosb3yroTcs
BOCEMb (DEPMEHTOB:

1) uuTparcuHTasa; 2) akoHUTATIuapaTasa; 3) U30LUTPATAETHIPOreHas3a; 4) o—KeToriyrapart-
neruaporenasa; 5) cykunHmi-KoA-cunrerasa; 6) CyKIMHATACTHAPOTeHas3a; 7) pyMapaTruaparasa;
8) ManataeruaporeHasa.

1.1. HanummTe XMMUYECKYIO PEAKIIHIO (CXeMa), KaTATU3UPYEMYIO KaXXIbIM U3 STHX ()epMEHTOB.

1.2. Kakoii kodepMeHT 1iH KohepMeHThl HEOOXOAUMBI ISl pabOThl TPETHETO, YETBEPTOTO, IIIe-
CTOTO ¥ BOCBMOTO ()epMEHTOB?

1.3. Jlna kaxporo u3 (epMEeHTOB YKaKUTE, K KAaKOMY U3 MEPEUYHCICHHBIX HW)KE THUIIOB
NPUHAUISKUT ~KaTalu3upyeMas MM peakius: KOHJEHcalMs, JAeTuapaTanus, Tuaparanus,
JeKapOOKCUIIMPOBAHUE, OKHUCJIUTEIbHO-BOCCTAHOBUTENbHAS peaxuus, cyocTpatHoe
dhochopminpoBanre, N30MEpPU3AIIHSL.

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

3aoanue 2. 'Y sKcnepUMEHTAIbLHOTO )KUBOTHOTO Ha (pOHE BHYTPUBEHHOTO BBEJEHUS TIIFOKO3BI
orpenenuin cHwkeHue aktTuBHocTH (epmenToB L[TK. Kakue coenmHeHus sSBISIOTCS HEMocpen-
CTBEHBIMU UX UHTHOUTOpaMu?

A. HAJI®HH" b. HAJI" B. HAIHH" I AT® . AP
3aoanue 3. byner aM NpoMCXOIUTh HAKOIUICHHWE OKCAJoalleTara, €Clid K SKCTPAKTY, COAepXka-
memy cyocrpatsl, pepmenTsl 1 kopepmentsl LITK, nodasuts anernn-KoA? O6bscaute Bam otser.
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3adanue 4. B KIMHUKY JOCTAaBUIU MOCTPAJABIINX BO BpEeMs 3€MIICTPSICCHUS, HAXOAUBIIUXCS
06e3 mumm 10 mgueit. MccnenoBanus aktuBHOocTH (pepmeHTOB [[TK mokazamm peskoe cHUKEHHE
CKOPOCTHU 3TOTO Tporiecca. Kakue mociiecTBust 3T0 UMEET AJig Opranusma’?
A. O6e3poxxuBanne b. Camxenue ypoBHs ATD
B. CHm>keHue YpOBHS TIFOKO3bI B KPOBU
I'. O6pa3oBanue 6OIBIIOTO KOJIWYECTBA SHIOTCHHON BOJIbI

3aoanue 5. B obOpazoBanmu anetun-KoA u3 mupyBara y4acTByeT MYJIbTH(EPMEHTHBIH
KoMIuiekc. Bribepure kodepMeHThI, He0OX0IUMBIE Ui pabOThI ITOTO KOMILIEKCA:

A. ®MH, HS-KoA, TII®, HAT . ®AJT, HS-KoA, TIId, HAJT*, JIK
B. ®MH, HS-KoA, TII®, HAJT*, JIK . ®AJT, HS-KoA, TII®, HAT
B. ®MH, HS-KoA, TII®, HAJ[®*

OTBETHI K 3AJJAHUSIM

Jlnsa camonpoeepku ucxo0Hozo ypoeHs 3HAHUIL:
1B, J1;2.1 A; 2.21;2.3 [1;2.4 5;2.5 B;
3.1nerunporenasa, |;3.2nekapbokcmiasa, 1V;3.3 neruaparasa, 1V.

Jlna camocmoamenvhoul padomel:
1A;26,T,E,K;3(1-5,2-T1,3-B,4-A);41-5,2—-A,3-B,4-5,B, T, I, E).

JlaGopaTopHas padora
Pa6ora 1. H3yuenue gpynkyuonuposanus L{TK no yoviniu ayemun-KoA

Ipunyun memooa. Ilepsoiit aTan LITK — peakus konaencanuu anetmin-KoA ¢ okcamnoarie-
TaTOM, KOTOpasi OCYIIECTBIsIETCS MUTpaTCHHTa30i. OOpa3oBaBIasicsi JMMOHHAs KUCIOTa MOJBEp-
racTcs IMPEBPAIICHUIO B IMKJIEC TPUKAPOOHOBBIX KHUCIOT, a ocBoOomuBmmiics KoA-SH wmoxHO
OTIpeETsATh, UCTIONB3Ys peakTuB DonvHa (MOSBISIETCS cMHEe oKpamiuBanue). Ecnu O10kupoBaTh
LTK mamonoBoit kucnoroi, To anetmi-KoA ne ucnons3yercst u KoA-SH ne obpasyercs. s pa-
OOTHI UCIONIb3YEM TOTOBBIH TOMOTEHAT MEYSHHU.

Cxema ITOCTaHOBKH OIIBITA:

Coaepxumoe NpooMpoK KonTpoas (M) OnpIT (M)
®Docdarnsriii 0ydhep pH=7,4 2,0 2,0
P-p anernn-KoA 0,5 0,5
P-p okcanoarerara 0,5 0,5
P-p MaloHOBO# KUCJIOTHI 1,0 —
DU3NOTOTHYECKHUH P-P — 1,0
I'omoreHar rieuenn 0,5 0,5
WukyOauus 10 MUHYT Ipy KOMHAaTHOH TeMIeparype
Peaktus @onvnHa A 0,5 0,5
Peaktu @onuna b 0,5 0,5
Pe3yabTaT (OKpacka pacTBOpoOB):

BriBOja:

Pabora 2. H3yuenue ghynkyuonuposanus L{TK no odpazosanuto yznekucnozo zaza

Ipunyun memooa. lpu oxucnenun anerun-KoA B L[TK oOpa3syercs yriaekucniblii ras, Ko-
TOPBIN CBSI3BIBAETCS THIPOKCUIOM KaJblUs M ONpeaeseTcst Ipu T00aBICHUU CEPHOM KUCIIOTHI MO
BBIJICJICHUIO ITY3BIPHEKOB Ia3a.

CxeMa IMOCTaHOBKH OIIBITA:

Coaepxxumoe npodHpoK KonTpouas (M) OnsIT (M)
®docdarusiii 0ydhep pH=7,4 2,0 2,0
P-p anerun-KoA 0,5 0,5
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P-p okcanoanerara 0,5 0,5

P-p MajI0HOBO# KHMCJIOTBI 1,0 —

WukyOalMoHHbIH pacTBOP — 1,0

P-p Ca(OH). 1,0 1,0

I'oMmoreHar reueHu 0,5 0,5
Nuky6anus 10 MUHYT IPH KOMHATHOW TeMITepaType

0,1H p-p cepHO KKCIOTHI 1,0 1,0

Pe3yabTat (BblIe/1eHHE YTIEKUCIOT0
rasa):

BriBox:

PaGora 3. H3yuenue gpynxkyuonuposanusn I[TK no oopazosanuro anmomoe 6000pooa

IHpunyun memooa. llpu oxucnenun anetun-KoA B LITK obGpazyercs 8 atomoB Bogoposa, Ko-
TOPBIC OTHICIUISIFOTCS MPH YY9aCTUU COOTBETCTBYIOMIMX JCTHAPOTEHA3, B KaUeCTBE aKIICNTOPa WC-
nonb3yercss  2,6-nuxinopdpeHonunaopenon (2,6-AXDPU). Ecnum nukin  QyHKIMOHUPYET, TO
2,6-JIXDU BoccTaHaBIMBaCTCS © 00ECIBEUNBACTCS.

Cxema IMoCcTaHOBKHM OITBITA:

Conep:xkumoe npodHpPoK KontpoJs (M) OmnpIT (M)
docdarnsiii 0Oydep pH=7,4 2,0 2,0
P-p anernn-KoA — 0,5
P-p HIYK - 0,5
JuctuimpoBaHHas Boja 1,0 —
I'omoreHnar rieuenn 1,0 1,0
0,001H p-p AXDPU 1,0 1,0
Wnky6anus 15-20 MUHYT Py KOMHATHOW TeMIlepaType
PesynabTaT (OKpacka pacTBopoB):

13380:10)i &

Iloamuce npenoaaBaTeJIAa:

TEMA 3AHsTHSI 8. DJHEPTETHYECKUIA OBMEH. TKAHEBOE JBIXAHME.
®OTOCHHTE3 (CBETOBASI CTAJIMS)

AKTYaJIbHOCTBH TeMbl

I'erepoTpodHble M (POTOCHMHTE3UPYIOLINE OPraHU3MBbl CYIIECTBYIOT B COQJIaHCHPOBAHHOM
CTallMOHAPHOM COCTOSHUU. PDOTOCUHTE3UPYIOLINE PACTEHUS YJIABIMBAIOT COJHEYHYIO DHEPIUI0 U
zamacaior ee B popme AT® u HAJIOHH, ucnons3ys 3Ty SHEPrHIO JJIs CHHTE3a YIIIEBOJIOB, TIPH
3TOM OHH BBLAEISIOT KHCIOPOA. A’poOHBIE TeTepOoTPO(dBI UCMOIB3YIOT ATOT KUCIOPOI sl pac-
HIeryieHus: OoraThIX Hepruei opraHndeckux npoaykroB ¢orocunTesa 10 CO2 u H20, yToOBI reHe-
pupoBath TakuM myreM AT®. 3HaHue 3THX MPOIECCOB HEOOXOIMUMO JUIsl TIOHUMAHUS OCHOBHOTO
MyTH YTUIM3ALUU KUCIOpPOJa B KJIETKE B HOpPME M MATOJOTUU. [ MIosHepreTuyecKkue COCTOSHUSA,
BO3HHUKAIOIINE B PE3yJbTaTe HEJIOCTaTOYHOI'O MOCTYIUIEHUS CyOCTpPAaTOB OKMCJICHUS, HApYIICHUS
paboThl AbIXaTEeIbHOM 1IenH, pa3o0LIeHNs] TKAHEBOTO JbIXaHUd U QochopumupoBaHus JiexaT B Oc-
HOBE Pa3BUTHUS MHOTHX MAaTOJOTUYECKUX COCTOSHUH, JIs1 KOPPEKIMU KOTOPBIX HCIONIB3YIOTCS CyO-
ctpathl nukia Kpebca — nurpar, cykuuHar.
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Iean 3anaTHA

[ToxyunTs TpencTaBiIeHHE O MYTSIX YTWINM3AMUHM KHCIOpOJa KIETKAaMH; O JIOKaJH3aluH,
CTPOCHHU M (HYHKIMOHUPOBAHMH KOMIIOHEHTOB JIBIXAaTEJILHOM LIENH Y YEJIOBEKa U LIEIH MepeHoca
ANIEKTPOHOB (POTOCHHTE3UPYIOMINX PACTEHUH, 00 OKUCIUTEIBHOM M (hoTOCHHTETHUECKOM (ocdo-
PUIMPOBAaHUH. Y CBOUTH, YTO CONPSDKCHUE AbIXaHHUS U (pocoprimpoBaHus CIIy>)KUT OCHOBOM HOp-
MaJIbHOTO 3HeprooOecredeHust KIeTKH. HayduTbcs NpUMEHATh 3TH 3HAHHS NPH TOCIEIYIOIEM
M3YyYEHHUH KJIETOYHOTO METaboIn3Ma.

JlJ1s1 IpoBepKHU UCXOAHOI0 YPOBHS 3HAHMI BBINOJIHUTE CJeYIONIUe 3aJaHus:

3aoanue 1. Kakue n3 NpuBeACHHBIX YTBEpXKICHUH He XapakTepu3ytoT ATD?
A. IlypruHOBBII HYKICOTHUT I'. Umeet nBe pocdoanruapuaHbie CBSI3U
b. YHuBepcabHbIi MaKpO3pr B KJIETKAX . SABnsiercs hopmoii 3amacaHusi, XpaHCHUS U
B. NUmeer nBe ryanuanHdocdaTHbie CBsI3W  MEepelayy SHEPTUU B KIETKaxX

3aoanue 2. Kakue u3 Hike nepeuncieHnbix cyoctpatos L[TK He sBisitoTcst JOHOpaMu BOJO-
poja JuIsl AbIXaTENbHOU 1ernu?
A. Cykuunat B. N3onutpar . Oxcanoanerar
b. Hurpar I'. ®ymapar E Cyxuunun-KoA

3aoanue 3. Hamumure Gpopmyny ATD, 0603HaYMB MAKpOIPTUUECKUE CBSI3U.

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

A. M3omuTpaTr —>0-KeTorayrapaT B. Cyknunar — ¢ymapat

b. a-Ketornmyrapatr — cykuuauin-KoA I'. Manat — okcasioanerar

4.1. Ykaxxute COOTBETCTBYIOIUN KaXXA0N peakuu (pepMeHT

4.2. YKaxuTe COOTBETCTBYIOLINH KaXKA0H eruaporeHase KohpepMeHT

4.3. OTHecuTe KaXxAylo JAETUAPOTreHasy K pa3psny Ju00 MUPHUINHOBBIX, MO0 (DIaBUHOBBIX

JeTU/IPOTeHa3.
3aoanue 5. Cunte3 AT® uz AJI® u docdara c 3arpaToii SJHEPruM KBAaHTOB COJIHEYHOTO CBETA
Ha3bIBAETCS bochopunrpoBanueM.

3aoanue 6. CynecTBYIOT Bce YKa3aHHbIE BUABI XJI0PODUIIOB, KPOME:

A.d B.b B.a I'.c a.s

3aoanue 7. KoHeUHBIM MPOJYKTOM CBETOBBIX peakinii (POTOCHHTE3a SBISIOTCS:
A. AT®, Boza, KHCIIOPOJ B. HAI®HH", AT®, xuciopon
b. AT®, yrneBoasl, KUCIOPO I'. HAJI®HH", Boza, kuciaopo

IIpasunvrocms pewienuii npogepvme, CONOCMABUS UX C OMEEMAMU.
Bonpocs! nu1s1 06cyxneHus

1. Tonstne 0 Makpodprax. AJEHWIOBAas CHCTEMa KJIETKH, €€ YJ4acTHE B DHEPreTHYECKOM
obmene. LlenTpanbHas poins AT® B nporieccax, CBI3aHHBIX € 3aTPATON SHEPTHH.

2. Cnoco0Osr cuaTe3a AT®: cyOcTpaTHOE, OKUCIUTENBHOE H (POTOCHHTETHYECKOE Qochopu-
JMPOBaHUE.

3. Txauesoe JAbIXaHUE. OTinmuns O6p2130BaHI/I$I BOABI B IPOLIECCE TKAHEBOI'O JAbIXaHUA OT Ta-
KOT0 JKe mporiecca in vitro.

4. CtpoeHHe KOMIOHEHTOB JBIXaTEIBHOM IETH, KOMIIEKCHl (pepMeHTOB, KOPEPMEHTHI, Me-
XaHU3M (DYHKIIMOHHPOBAHUSI.
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5. Cxema pnpixarenbHOi nenu. CompspkeHHE MPOIECCOB AbIXaHUS U (PochOpUIMPOBAHUS.
XemuocMoruueckas Teopus Murdemna. Kospduumenr dochopunuposanus (P/O). H-ATd-
cuHTa3a. Perynsius paboTsl abixareabHoi e 1 H - AT®-cunTassl.

6. IlpuuuHbl Pa3BUTUS TUIMOIHEPIeTUUYECKUX COCTOSHUUN. Pa3o0IieHne OKUCIUTEIBHOTO
dbochopmmpoBanus (MexaHU3M, pazoOmmTend). NHrHOUTOPB TIEpeHoca 3JIEKTPOHOB U OKHUCIIH-
TenpHOrO (hochopunrpoBaHus.

7. OkcureHasHblid IIyTh YTHJIN3ALMK KHUCI0poJa B KieTkax. depmeHThl. OKHUCIEHUE B MUK-
pocomax. CxemMa MUKpOCOMHOM 1ienu. CpaBHUTh OKCHUJIa3HBIM U OKCUT€HA3HBIA MYTH YTUIU3ALNH
KUCI0poaa. Poib 3TUX IPOLIECCOB B KIIETKE.

8. doTtocuHTe3: CYIHOCTH mpouecca, craguu. CymmapHas peakuus (ortocunreza. Doto-
CHUHTE3UPYIOIINE CTPYKTYPHI B KJIETKe pacTeHuil. Poib GoTocuHTe3a U1st )KU3HU HA 3eMIte.

9. IMurments potocunTe3a. Dotocuctemsl I u II, obmas cxema mepeHoca 3aeKTpoHOB. Do-
TOCHHTETHYEeCKOe (hochopuIrpoBaHUE — OCHOBHOU myTh oOpa3zoBaHusi AT®D B pacTUTENBHBIX
KJIETKaX.

Jumepamypa 011 no020moexu

1. Buonoeuuecxas xumus / B. K. Kyxra [u ap.]. Mocksa : Buxom ; Mutck : Acap, 2008. C. 134-154.

2. Buonocuueckas xumus : yue0. mocodue / A. JI. Taranosud [u ap.]. MuaCk : bemapycs, 2013, C. 43-51.

3. bepesos, T. T. buomormaeckass xumus / T. T. BepezoB, b. ®@. KopoBkuH. Mocksa: Memnmmaa, 1990.

C.213-224.
4, Koncnexm JEKIUH.

3aganus AJ151 CAaMOCTOATEIBLHON padoThI

Jli1g ycBO€HUS TeMbl HEOOXOIUMO YSICHUTb, YTO:

1. Oxwucnenue BOAOPOAA B LIENU TKAHEBOI'O JbIXaHMs SBISAETCS OCHOBHBIM HCTOYHHUKOM
sHepruu Jiis peakiuu cuare3a ATO.

2. Ilponecc oOpa3oBaHusl BO/AbI B OpPraHM3Me M BHE €ro coBepluaercs ¢ BblaeraeHueM 210—
230 x/I>x/MOJb SHEPTUH.

3. B opranusme cunre3 H2O mpoucxoauT Npu y4acTHH JbIXaTEIbHON LEMH.

4. Yacts sneprun Toro npouecca (= 40 %) ucronb3yercs aiis peakunu cuate3a ATO.

5. Peakius okucneHust Bogopoja cyoCTpaToB B AbIXaTEIbHON LIEMIN B OpraHU3MeE COTpsiKEeHa
¢ mporeccoM okucuTeapHoro Gochopumuponanus (cunre3 ATD uz AJI® u H3POy).

6. Koadpdumment pochopumuposanus (P/O) — 310 uncio moneit ATD, oOpa3oBaHHBIX B
pacuere Ha OAMH aTOM KHCIIOPOAA, UCIOJIb30BaHHBIN B IIPOLIECCE TKAHEBOTO JIBIXaHUS.

7. OKcHUreHas3HbIH NMyTh YTHJIM3ALMU KHUCJIOPOJA OCYLIECTBISIETCS B MeMOpaHax SHAOIIa3-
MaTHYECKOT'0 PETUKYJIyMa U CIIOCOOCTBYET BKJIIOUEHHUIO KUCIIOpoJa B cyocTpar. Takum criocobom
MIPOUCXOJUT 00€3BPEKUBAHNE MHOTUX TOKCUYHBIX BEIIECTB (MUKPOCOMHOE OKHCIIEHUE).

3aoanue 1. Hanmummre cxeMy JbIXaTeIbHON LENH A CyOCTpaToB MUPHIMH3aBUCUMBIX JI€TH]I-
poreHas (Majnar, o-KeToriayTapar, u3onurpar). Paccumraiite koadunment ¢pochopuimpoBaHus.

3aoanue 2. Hanmnmmre cxeMy JbIXaTelbHOW LIETIH JUIsl CyOCTpaTOB, NETHAPUPYEMBIX C yda-
ctueM ®AJ]. Paccuuraiite kodpdumment dochopunupoanus. Ckonpko ATD Oyner cuHTE3UPO-
BaHO MIPU OKUCICHUH 5 MOJIb CyKLIMHATa?

3aoanue 3. Kakoe (kakue) W3 NPHUBEACHHBIX yTBepkKAeHHM BepHO? [locienoBarenbHOCTH
PacrosOoKEeHUs] KOMIIOHEHTOB JIbIXaTEJIbHOM LIETIH ONPEEIIAETCS:
A. XMHUYECKOUN CTPYKTYpOU MEPEHOCUHUKA JIEKTPOHOB
b. BennunHoM penokc-noTeHuana (Ed)
B. Benu4uHO# IPOTOHHOTO JIEKTPOXUMHUUECKOT0 oTeHnrata (AuH")
I'. SIBnsercs mpou3BOIbHOMN
3aoanue 4. llogOepute K KaKIOMY KOMIUIEKCY JbIXaTE€IbHOM IIETIM COOTBETCTBYIOLIHIMA
HEeOEeIKOBBII KOMIIOHEHT:
1. HAJJH'H": yOuX1HOH OKCHIOpEayKTa3a A. DAL
2. YOUXHMHOII: ITATOXPOM C OKCHIOPEIYKTa3a b.I'em
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3. CyKuuHaTAeruiporesasa B. ®MH
4. IluToXpoMOKcHUIa3a . HAQ'
J. Tem, Cu?*
3aoanue 5. Ilogbepute K 3TUM xe (hepMEHTATUBHBIM KOMILIEKCaM (CM. 3ajaHue 4) COOTBET-
CTBYIOIINE UHTHOUTOPBI:

A. lHuaauapl I'. A3ug natpus K. AuTumunug A
b. CO . Amutan (6apOUTypOBast KUCIIOTA) 3. Manonar
B. H2S E. Porenon

3aoanue 6. llogbepute K KOKIOMY U3 MyTeH yTUIU3AIMU KUCIOPOAa COOTBETCTBYIOIINE Xa-
PaKTEPUCTHUKH:

1. OxcuasHplil MyTh yTHUIIM3A- A. He naet knerke sHepruio B Bujae ATO

IIUH KUCIOPOAA b. CriocoGcTByeT BKIIIOUEHHUIO KUCIIOPO/ia B cyOcTpar
2. OkcurenasHnsblil nytsh yrunusza-  B. ConpoBoxkaercss 00pa3oBaHHEM 3HI0T€HHOM BObI
UM KUCIIOPOIa I'. ConpoBoxaaerca cuntezoMm ATD

J. OcymiecTBisieTcsi B MUTOXOHIPUSAX
E. Unet B MeMOpaHax 3HI0IUIa3MaTUYECKOTO PETUKYIIyMa

3aoanue 7. Pactionoxute B MpaBUIIbHOM MTOCIIEI0BATEILHOCTU IEPEHOCYUKH B IIENH IEPEHO-
ca 3JIEKTPOHOB, Beayllen oT Prook HAJI®", rne P 700 — peaKIMOHHBIN IIEHTP PoTocucTeMsl |.
A. ®eppelokcHH B. ®eppenokcun - HAJI®- okcumopeaykrasa
b. P 700 I'. dumioxuHOH

3aoanue 8. Pacnonoxxure Mociaea0BaTENbHO IEPEHOCYUKHU AJIEKTPOHOB B LIENH, IO KOTOPOH
ANEKTPOHBI JABMKYTCS OT BO30Y>KIECHHOTO peakiroHHOro nentpa ¢otocuctemsl 1(Psgo) k dhoTocu-
creme 1(P700).
A. IInactoxuHoH B. Iuroxpom f J1. Pesgo
b. Iuroxpowm b5 I'. ®eodurun E. [Inacrounanux

3aoanue 9. 3anoMuuTte, 4to GoTOCUHTETHYECKOE POCHOPHINPOBAHUE CXOTHO C OKHCIUTEIb-
HbIM (pochopunupoBaHueM. ITO CXOACTBO MPOSABIISETCS B CIEAYIONIEM:
1. IlepeHocuMKH >JIEKTPOHOB U (epMEHTHI, ydacTByromue B obOpazoBaHun AT®, Haxomsarca Ha
MeMOpaHe THJIaKOHJIOB;
2. HeoO6X01MMBIM yCIIOBUEM SIBIISI€TCS LE@IOCTHOCTh THIIAKOMIHBIX MEMOpaH;
3. TunakouHas MeMOpaHa HEMpoHUIIaeMa Jijist HoHoB H;
4. ®ortodochopunpoBaHre MOKHO Pa300IaTh C IEPEHOCOM JIEKTPOHOB IPU MOMOILM PEareHTOB,
YBEIMYUBAOLIMX CIIOCOOHOCTH MPOX0XkacHns H uepe3 memOpany;
5. ®otodochopunrpoBaHrue MOXKHO OJTOKUPOBATH ONULOMUYUHOM,
6. Cunre3 AT® ocymiecTBIsi€TCs] «IPUOOBUIHBIMIY (PEPMEHTHBIMU MOJIEKYJIaMHU, HAXOASIIUMUCS
Ha HapYXKHOI MOBEPXHOCTH THJIAKOMIHOW MEMOpPAHBI.

Ilpasunbrnocme pewtenuii npogepbme, CONOCMABUS UX C OMBEMAMU.
IIpoBepbTe Bamm 3HaHUSA (CAMOKOHTPOJIb YCBOCHHS T€MbI)

3aoanue 1. Kakoe (kakue) U3 MPUBEIECHHBIX YTBEPKICHUN HEBEPHO COTJIACHO XEMHOCMOTH-
4yeckol Teopun Muruemna?

A. B mporecce (GpyHKIMOHUPOBAHWS JIBIXaTENBLHON €M TPOUCXOAUT reperoc H' gepes
BHYTPEHHIOIO MEMOpaHy B MaTPUKC MUTOXOHAPHIL.

b. Dueprus, Beinensromasicst mpu Tpancmnopte dekTpoHos I, 111, IV koMrekcamu pixaTenbsHON
LIETIH, UCTIONB3YETCs Ha NepeKaulBaHie MPOTOHOB U3 MaTPHKCa B MEXMEMOPaHHOE IIPOCTPAHCTBO.

B. B npouecce TkaHeBOTo /AbIXaHUS Ha BHYTpEHHEH MeMOpaHe MUTOXOHAPUHN (opMupyeTcs
IIPOTOHHBIN IEKTPOXUMUYECKUN TOTCHIUAI.

I'. DHeprus >n€KTPOXMMHUYECKOTO MOTEHIHMANAa HAa BHYTPEHHEW MHMTOXOHJPHAIBHON MeEM-
OpaHe ucrnoib3yeTcs i paboThl V KOMILIEKCa.

J1. OGpaTHBI TOK MPOTOHOB U3 MEXKMEMOPAHHOTO MPOCTPAHCTBA B MATPUKC TIO MTPOTOHHBIM
kananaMm H'-AT®-cunrassl conpoBoxaaetcst cuarezom AT.
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3aoanue 2. Kakve U3 cleqyrolux yIBepxkKaeHuii xapakrepusyor H -AT®-cunrasy?
A. V (dhepMeHTHBII KOMIUIEKC BHYTPEHHEH MEMOpaHbl MUTOXOHIPHI
b. Marubupyercsi OTUrOMUIITHOM
B. meet npoTOHHBIE KaHAJIBI
I'. Moxert nposiBisate AT®-a3Hyt0 akTUBHOCTb
J. [lepexoaut B pabouee COCTOSTHUE MOJ] BIUSHUEM ABIXKYIIUXCS 4epe3 Hee MPOTOHOB
E. Uarubupyercs aTpakTHIO3HIOM

3aoanue 3. Tlporiecc TKaHEBOTO ABIXaHUSI CTUMYIHPYETCS P T00ABICHUH K CYCIICH3UH MU-
TOXOHPHIA:
A. ATD b. Al® B. KCN I'. Bapouryparos . 2,4-Tuautpodenona
3aoanue 4. Cxonbko Moiib AT® MOKeT CHHTE3UpOBaThCS TP OKUCIEHUH | Mok cybcTpara
B YKa3aHHBIX Tporeccax?

1. Auetun-KoA — CO2 + H20 A. 4 Mo
2. CykuuHar — LYK b. 10 monp
3. a-Kerornyrapar — II[VK B. 7,5 moib
4. 30uMTpar — CyKIMHAT I". 6 Mo
J. 24 monb

5. Cykmunat — CO2, H20

3aoanue 5. llpyunHaMu TUIOSHEPTETHYECKUX COCTOSHUMN (Hapymenue cuHTe3a AT®D) B mu-
TOXOHJIPHUSAX MOTYT OBITh:
A. Henocratok cybcTpaToB TkaHeBoro Abixanus b, HemocTtarok kucnopona
B. U3651ToK BuTamMruoB PP u B>
I'. loGaBnenue Kk U30JMPOBAHHBIM JBIIIAIIMM MUTOXOHAPHUSIM OJUTOMHUIIHA
J. Huzkas konuentpauus AJl® B MmaTpukce MUTOXOHIPUI
E. Pazobmienue ¢ yuactuem 2, 4-nuHUTpOoPEeHOIA

3aoanue 6. Kakue coequHeHNs HEOOXOIUMO BBOANTH MIPU OTPABJICHUH MPOU3BOIHBIMU Oap-
OUTYpPOBOIl KMCIIOTHI /11 BOCCTAHOBJICHUSI TKAHEBOI'O JIbIXaHUS Ha TIEpUO/] BHIBEIEHUSI CHOTBOPHO-
ro mpernapara u3 opraHuszma’?
A. N3ouuTtpar B. Manar
b. Auun-KoA I'. Cykuunar

3a0anue 7. Hanumute cyMMapHOe ypaBHeHHE (DOTOCHHTE3a. Y MeNWTe 00bICHUTH poib (o-
TOCUHTE3a JJIsl )KU3HU Ha 3eMJI€.

3aoanue 8. Beibepure BepHOE YTBEPKICHUE:
A. ®orocuctema | mocne mepeayd >IEKTpOHa B yke OKHUCIeHHYIO (oTtocuctemy |l momyuaer
JJIEKTPOH U3 PEAKIUN OKUCIIECHUS BOABI B TUIIAKOUE
b. B ciaydyae paGoThl LIMKINYECKOTO IYTH MEPEHOCa SJIEKTPOHOB B MEMOpaHE THUIIAKOUAA HIIEKTPO-
HBI ¢ (heppeOKCHHA NTepPeIatoTCs Ha TNIACTOXUHOH
B. 3anonHeHue 371eKTPOHHOM BakaHCUM B MoJjeKyne xjopoduiuia [1680 nmpoucxoaut 3a cyer XJjo-
podwumra [1700
I'. B pesysbrare pabotsl porocucrems | npoucxoaut okucienne HAJIOHH *

3aoanue 9. BeibepuTe KOMIOHEHTHI, BXOJAIIKE B cocTaB ¢porocuctemsl 11:

A. ®eppenokcuH B. Xnopodusn a
b. luroxpom f I'. ®eoputnn
3aoanue 10. B cBeToByI0 (pa3y poTocHHTE3a MIPOUCKXOTUT:
A. CHHTE3 YIIIeBO/IOB, b. Beienenue yriekucioro raza

B. O6pazosanne HAJIOH-H*
I'. OGpa3oBanme dIEKTPOXUMHUIECKOrO MOTEHIHAIa Ha MEMOpaHe THIaKouIa
. Cunre3 ATD
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OTBETHI K 3AJIAHUSIM

Jlna camonpoeepku ucxo0Hozo ypoeHs 3HAHUIL:
1B; 2b,T', A, E;4.1(A — m3omutpar [AI'; b — a-ketornyrapar JI'; B — cykmunar JAI'; I — manat IAI);
4.2 (A-HA"; b-HAL", ®AL, TII®, KoA, nunoesas kucnora; B — ®AJ[; T - HAIY); 4.3 (A, B,
I' — mupuaunossie [I'; B — guaBunosas J1I'); 5 porocunrernueckoe;6 1;7B.

Jlna camocmoamenwvhou pabomuol:
1(*/0 = 2,5); 2(°/o= 1,5, cuntesupyercs 7,5 AT®); 3b; 4 (1-B; 2-b; 3-A; 4 — J1); 5(1 - 1, E;
2-XK;3-3;4-A,5,B,1);6(L-B, I, 1;2—A,Bb,E); 76,T, A, B; 8/1, T, A, b, B, E.

JlabopaTopHasi pabora

PaGota 1. H3yuenue peaxkyuit okucaumenvnozo gpocghopunuposanusn

Ipunyun memooa. Ilpu OKUCIEHUN PA3IMYHBIX CYOCTPaTOB B JBIXaTENbHOM IIENH BHICBOOOXK 1A~
€TCsl SHEPrusi, YacTh KOTOPOM UCIIONB3YETCsl Ha PEAKLUI0 OKUCIUTENbHOTO (ocdopunrpoBanus. Cte-
MIeHb MOCJIETHETO (IHEPreTHIECcKas IEHHOCTh CyOCTPaToOB) ONPENENSIETCs M0 YObLUTH HEOPTaHUUECKOTO
docdara (koadpdurment P/O = 0,5-2,5). Mcnons3ys pa3nuynbie cyOcTparsl (si010uHast, sHTapHas, ac-
KOpPOMHOBAsi KMCJIOTHI), OIICHUBAEM CTEMEeHb OKUCIUTENBHOTO (hocopunupoBanus. Coaepxanue oc-
(OpHOI KUCIIOTHI OMPEAETIsieM B PEaKIUK C MOJIMOAATOM aMMOHUS U PEAYLUPYIOIIUM PaCTBOPOM ac-
KOPOMHOBO KHCJIOTHI [0 MHTEHCUBHOCTH OKPACKH 00pa3yromIeicst MOIHOICHOBOM CHHU.

Cxema MoCTaHOBKH OIBITA:

Conepsumoe npo6upoxK KonrtpoubHas OnbiTHBIC TPOOBI, MJI

npooda, mJj 1 2 3
Nuky0OannoHHas cMeCh 1,0 1,0 1,0 1,0
Du3HOIIOTHYECKUI PacTBOP 0,5 — — —
PacTBop 5107109HOM KHCTOTHI — 0,5 - -
PacTBop sSTHTapHOI KUCIOTHI — — 0,5 —
PacTBOp ackOpOMHOBOM KHCTIOTHI + IUTOXPOM C - - - 0,5
CycreH3usi MUTOXOHIPHIA 0,5 0,5 0,5 0,5

Wuky6anus 10 MUH Tpu KOMHATHOM TeMIiepartype, 3aTeM J00aBUTh:
PactBop TpuxnopykcycHoi kucnotsl (TXY) 1,0 1,0 1,0 1,0
PactBop MonmubaTa aMMOHHS 0,5 0,5 0,5 0,5
Penynuupyrommii pacreop @ucke u Cydappoy 0,5 0,5 0,5 0,5
ConepkuMoe BcexX MpoOupoK pazdaBuUTh BOJIOH B 8 pas
WNuky6auust 10 MunyT.
Pe3yJabrar:

1. OuleHUTE UHTEHCUBHOCTH OKPACKHU IO
4-0anbpHOM 1IKaJIe:
2. Koadpduuuent P/O:

13380:11) &

Pabota 2. H3yuenue enuanusa 2,4-ounumpogpenona (2,4-/IH®) na okucnumenvnoe goc-
dopunuposanue

Ipunyun memooa. 2,4-JH® — pazobmmrens hochoprarpoBaHus, CONMPSHKEHHOTO ¢ OKHUC-
nerueM. OO0 okucaUTeNsHOM (HOCHOPIIUPOBAHUU CYAST MO YOBUTH B MHKYOAIIMOHHOW cpesie Heop-
raau4eckoro ¢ocdara, KOTOPHIN ONpeeseTcs, Kak onrcaHo B padore Ne 1.

Coaep:xumoe npooupoK Kountposs (M) OnbIT (M)
PacTBop 510J109HOM KHCIOTHI 0,5 0,5
PactBop 2,4-THD — 0,5
PU3N0JOTNUECKUH PacTBOP 0,5 —
CycneH3usi MUTOXOHIPUI 0,5 0,5
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Nukybanus 10 MuH py KOMHATHOH TeMIIepaTrype

PactBop TXVY 1,0 1,0
PactBop MomnbmaTa aMMOHHMS 0,5 0,5
Penynupyrommii pactBop 1,0 1,0

Pe3yabTar (MHTEHCHBHOCTb OKPACKH):

13380:10) 6

Pabota 3. Omkpsimue anvoezudoezuopozenasvl 6 MonoKe

@depMeHT BbIpabaThIBACTCS MUKPOOPTaHU3MaMH, ITONAIAI0NIMMUA B MOJIOKO u3BHE. 1o xumu-
YeCKOM MpUpOJIe OH OTHOCUTCS K (P1aBONpOTEHHAM, CIIOCOOHBIM OKUCIISITh allbJIETH/IbI, B YaCTHOC-
TH, ¢popmanpaerua. [Ipu 100aBIeHUN K HEKUISTYEHOMY MOJOKY (hOpMallbJeruaa U METUICHOBOU
CUHM allbJIeTUICTUAPOTEeHA3a OKUCISIET (OPMANIbJIETH]T B MyPaBBUHYIO KUCIIOTY, a OCBOOOKAI0-
LIUICS TPU ATOM BOJOPOJI IEPEHOCUTCS HAa METHIIEHOBYIO CUHb, BOCCTAaHABIINBAsA €€ B OECLIBETHOE
COETMHEHHE.

Xo0 pabomul. B oHy TpOOUPKY BHOCAT 15 Karenb KUISYSHOTO MOJIOKa, B Ipyryro — 15 ka-
nenib HeKumsaueHoro. B kaxayro nmpoOupky BHocaT no karuie 0,4%-Horo pactBopa ¢opmanbaeruia
u 1o karute 0,01%-Horo pacTBopa METHIICHOBOU cHHU. [TpOOUPKH BCTPSIXUBAIOT U 3aKPHIBAIOT IIPO-
OKxamu, 4TOOBI CO3/1aTh OTHOCUTEIHHO aHA3POOHBIE YCIOBUS.

[Ipo6upku nomemarot B TepmocTar npu 37 °C u 0TMEUaroT yepe3 5 MUH MOCTENeHHOoe 00ec-
[[BEYMBAHNE METHUJICHOBOM CHHHU.

Pabota 4. O6napyscenue kamanazvl Kposu
B mporiecce TkaHeBOro AbIXaHUS 00pa3yeTcsl HE TOJIBKO BOJA, HO U TOKCUYHAS JJISl KIETOK
MEPEKUCh BOJIOpoJia. Pa3iiokeHne epeKucH BOIOPOIa KaTATM3UPYETCsS TeMCOIepKauM (hepMeH-
TOM — KaTajla3oii: KaTanasa
2 H202—— O2 + H20

Xoo pabomwi. B npobupky BHOCAT 10—-15 xanens 3 % H202 u 1 xammo kpoBu. OT™MevaroT
BbIJIEJICHUE ITY3bIPbKOB KUCIOPOAA.

Pabota 5. Omkpwimue nepoxcuoasoi

Kak u karamasza, mepokcumaza — remconepxamuii pepment. Ilepokcunaza karaau3upyer
OKHCJICHHE HEKOTOPBIX BEIeCTB ((heHOoJIbl, apoMaTHYECKHe aMUHbBI) B MPUCYTCTBUU MEPEKUCU BO-
nopona. Ilepokcuaa3zHol aKTUBHOCTBIO 00J1a/1al0T TeMOTIIOONH, MUOTJIOONH U ITUTOXpOMBL. OO0 ak-
TUBHOCTH MEPOKCUIA3bI MOXKHO CYJIUTh MO U3MEHEHHUIO OKPACKU I'BasKOBOM CMOJIBI B PUCYTCTBUU
MEPEKUCH BOJIOPO/IA.

Xoo pabomwi. B aBe npoOMpKH HAMMBAIOT MO 5 Kaneib 1% pacTBopa reaskoBoi cMoutbl uim 1%
pacTBopa OCH3MAMHA B JICJITHOW YKCYCHOM KHCJIoTe U 1o S Karenb 3% pactBopa H202. B 1-10 mpobup-
Ky go0aBisroT 1 kammo KpoBH, Bo 2-10 — 1 karumo H20O. Habmronarot 3a M13MeHEeHHeM OKPacKH.

BrpIBOABI:

Iloamuce npenoaaBaTeiIAa:
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TEMA 3AHsATUA 9. YIJIEBO/bIL. IEPEBAPUBAHUE YI'JIEBOJAOB.
OBMEH I''IUKOI'EHA

AKTYaJIbHOCTb TeMbI

VYTIeBOoIbI SIBIISIOTCS BAKHEUIITIMHA OPTaHHYECKUMHU COSAMHEHUSMH KUBBIX OpraHu3MoB. DyHK-
UK YTJIEBOJIOB Pa3HOOOPa3HBI U BAXHBI. JTO DHEPreTUYECKAs], TUIACTUYECKas, 3alllMTHAs, OTOpHAs,
perynsitopHas. OcoOeHHO MHTEpecHb! cnenuduueckue GyHKIIMUA YTIICBOJOB, TAKUE KaK, aHTUTCHHAs,
y3HaBaHHE MOJIEKYJIaMU U KJIETKaMU JIPYT JIpyra, MPOBEACHUE HEPBHOTO MMITYJIbCA. [ TMKOMPOTEHHBI
CIIy’KaT pelenTopaMu JUisi HEKOTOPBIX (hapMaKOJIOTMYECKH aKTHBHBIX COeIMUHEHHWH. | TaBHBIM MCTOY-
HUKOM YTJICBOJIOB JJIsl UEIOBEKA SIBJISICTCS MUIIIA.

ean 3ansaTus

3aKkpenuTh 3HaHUS O CTPYKTYpe M (YHKIHUSAX YIIIEBOJIOB KMBOTHBIX TKAaHEW U yIJIEBOJIOB IH-
. ChopMupoBaTh NMpEACTaBICHUE O TIEPEBAPUBAHUU YTIICBOIOB, TPAHCIIOPTE TITFOKO3BI B KIICTKH,
0 MOJICKYJIAPHBIX MCXaHU3MaXx ACIIOHUPOBAHUA U MO6I/IJII/I33.III/II/I TJIMKOI'CHA, 3BHAYCHUHU U PECTyJIaun
ATHUX MPOIECCOB.

I[J'[ﬂ MPOBEPKHU UCXOTHOI'0O YPOBHHA 3HAHUM BBIIIOJHUTE CJIeayrmue 3aianusi:

3aoanue 1. Kakue 3 nepeyrcaeHHbIX HUKE YIIIEBOJ0B UMEIOT CBOOOIHBIN MoTyaneTalbHbINH
TUAPOKCHII ¥ OynyT 00J1ajaTh BOCCTaHABIMBAIOIIMMH CBOMCTBAMU?

A. Caxapo3a b. Manbsro3a B. Kpaxman I'. JTakTo3a
3aoanue 2. VICTOYHUKOM TIIFOKO3BI JUTS YEJTOBEKA SBISTIOTCS YTIICBOIBI ITUIIH, 32 UCKITFOUCHUEM:
A. Xutuna b. I'mukorena  B. Caxapo3ssl I'. Manbro3sl . Kpaxmana

3aoanue 3. ' TMKOreH — 3TO:
A. HepasBeTBiI€HHBIN MOIUcCaXapu/l, COCTOSIINN U3 OCTATKOB IJTFOKO3bI, CBSI3aHHBIX O -1,4- 1 o -
1,6-TIMKO3UIHBIMHU CBSI3SIMH
b. CunbHO pa3BeTBICHHBIN MOJIMCAXapU, COCTOSIINN U3 OCTAaTKOB TUIFOKO3bI, CBSA3aHHBIX 0-1,4- 1
0-1,6-TIMKO3UHBEIMU CBSA3SIMU
B. JluneiHplit monucaxapu, COCTOSIIUNA W3 OCTAaTKOB TJIOKO3bI, CBSI3aHHBIX [3-1,4-TNIMKO3HUIHOM
CBSI3bIO
I'. JIunelHslii momucaxapui, COCTOSIIIANA M3 OCTaTKOB TJIFOKO3BI, CBSI3aHHBIX O -1,6-TJIMKO3HMIHOM
CBSI3bIO

3aoanue 4. YcTaHOBUTE COOTBETCTBUE MEXKAY CTPYKTYpPOH M Ha3BaHMEM JHcCaxapuja:

1. ManbTo3a 2. Caxapoza 3. JlakTo3a

CH,OH H oH Ci, 01 cH,0H CH, OH CH,OH
o :
H H H H () .
n \ ' \ w8 H

H ol OH H /on f 2
4 9 OH H L()J

HO N\ OH
HO

1
H o H OH
H OH CH,OH "

H OH OH H

A b
B
3aoanue 5. B kakoit popme AEOHUPYIOTCS YIIIEBOJbI y yeraoBeka? BriOepuTe mpaBUIbHBIN
OTBET:
A. XutnnHa b. I'nuxorena B. Kpaxmana
I'. I'moko30-6-docdara . Kitergatku

IIpasunvrocms pewenuii nposepvme, CONOCMABUE UX C ONEEMAMU.
Bonpocsl 1151 00cyxk1eHus

1. Knaccudukanus v GyHKIHUN yIIIEBOIOB. YTIEBObI KaK JEKapCTBEHHbIE CPECTBA.
2. VYraesogas! nuiu. CyroyHast NIOTpeOHOCTb. Poib Ki1€TYaTKU, NEKTUHOB U JIAKTYJ103bI B ITH-
TaHUU YEJIOBEKA.
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3. IlepeBapuBaHme yIICBOIOB B )KETyIOUYHO-KUIIIEUHOM TPAKTE.

4. MonexynsipHble MEXaHU3MbI BCACHIBAaHUS MPOIYKTOB TIEpEBApUBAHUS YTIIEBOIOB. TpaHC-
MOPT TIFOKO3BI B KJIETKU Pa3IMIHBIX OPTaHOB M TKAHEH.

5. OOmas cxema HCTOYHUKOB M ITyTeH PacX0JJ0BaHUS TIIOKO3bI B OpraHU3Me, X 3HAUCHHUE U
B3aMIMOCBSI3b.

6. CuHTE3 TIIMKOreHa: Ha3HAuYCHHE, MOCIICAOBATEILHOCTh PEaKIIMA, YHEPro3aTpaThl, MeXa-
HU3MBI PETYJISIIH.

7. ®ocdopoau3 ¥ TUAPOIU3 TIIMKOTEHA B TICUESHH M MBIIIIAX, MOCISI0BATEIBHOCTD PEAKIIHIA,
peryJsius.

8. CnuproBoe OpoKEeHHE.

Jumepamypa 011 no020moexku
1. Buonozuueckas xumus / B. K. Kyxta [u ap.]. Mocksa: burowm ; Murck : Acap, 2008. C. 155-167, 171-172.
2. Buonocuueckas xumus : yae0. mocooue / A. JI. TaranoBud [u ap.]. Munck : bemapycs, 2013, C. 58—64.
3. FBepesos, T. T. buonormyeckas xumusi / I'. T. Bepe3os, b. ®@. Koposkun. Mocksa : Meanmmaa, 1990. C. 226-244,
251-252, 275.

4, Koncnexm JIEKIUH.

3aganus 1J151 CAMOCTOATEIbHON PadoThI

3aoanue 1. 3naiiTe OCHOBHBIE 3TAIlbI IEPEBAPUBAHUS YTIIEBOJAOB B MUIIEBAPUTEIHLHOM TPAKTE.
YcBoiiTe, 4TO B MpoIlecce MepeBapUBAHMS YTIIIEBOJOB IMPOUCXOIUT (EPMEHTATUBHBIN THIPOIIH3
TJIMKO3UIIHBIX CBsi3ed. 3amoMHUTE Ha3BaHWs ()EPMEHTOB, MPUHUMAIOIIMX Y4acTHe B MEepeBapuBa-
HUU, ¥ MECTa UX 00pa3oBaHUsI.

3aoanue 2. BcnoMHHTE CIIOCOOBI BCAaChIBaHHMST MOHOCAXapuIOB M3 KHUIICYHUKA B KPOBb.
3HaTh, YTO MEPBOEC XUMHUYECKOE MPEBPAILCHHUE IIIOKO3bI B KJIeTKaX — ee (pochopuinpoBaHue, Ka-
TAJIM3UPYEMOE TeKCOKNHA30H (TIIIOKOKMHA301). YMENTe HammcaTh 3Ty PEaKIHio.
2.1. PaccMoTpuTe cXxeMy MpeBpalleHus TIroK030-6-ocdara B KireTKax:

YriaeBoanl MUIU

v

I'mroko3a

v

I'mikoren 4—— [0-p-&® —— p TleHTO3BI

AMUHOKUCIOTHT ¢—— IlupyBaT ——+—5p JlakTar

T

DTaHon

JIntn et Antetun-KoA  YraeBoasl
4_

coz+ H2O

3a0anue 3. 3amoMHHTE : a) U3 KAKMX MOHOMEpOB IOCTPOEH INIMKOTEH; 0) KaKhe CBS3H CO-
eIMHSIOT MOHOMEPHI B MOJICKYJIEC TJIMKOTEHA; B) B KaKUX OpraHax MPEHMYIIECTBEHHO OTKJIaJbIBa-
eTcs TJTUKOTEH.

3.1. Beryuute peakuuu cuHTe3a U pacmajna (hochoponansa) TIMKoreHa. Y MeTh MUcaTh UX B
BUJIE CXEMBI, 3aITOMHUTH (pepMEHTHI. 3alIOMHUTH HEOOPATUMBIE CTAJMH MTPOLIECCOB M PEAKIIUHU, CBSI-
3aHHBIE C TOTPEOJIEHNEM YHEPTHH.

3.2. 3aOMHHTE peaklMy CUHTE3a U PACIIa/ia INIMKOTeHA, KaTAIM3UPYEMBIE PETyIATOPHBIMU
bepmeHTaMu.

3.3. O0BsicCHUTE MOJICKYJISIPHBIM MEXaHU3M Tiepexoaa Gpocdopuasbl U TITMKOTEHCUHTA3BI U3
HEAKTUBHOI'O COCTOAHUA B aKTHUBHOC.
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3aoanue 4. Kakoil U3 nepeyncaeHHbIX HYKJICOTUIOB SBISETCS MEPEHOCYMKOM OCTATKOB TJIIO-
KO3bI B peaklMi OMOCHHTE3a IIIMKoreHa?
A. DAL b. YTO B. V1® I'. HAJl+ A. ATO

3aoanue 5. Beibepute JeKapcTBEHHBIE CPENICTBA, OTHOCSIIUECS K YIIIEBOAAM:
A. JlakTynosa b. T'emapun B. I'moko3za
I'. Metnonun /I. I'manmyponoBas kuciora E. ['lmyramuHoBas kuciora

IIpasunbHocme pewenuii npogepbme, CONOCMABUB UX C OMBEMAMU.
IIpoBepbTe Bamm 3HaHUS (CAMOKOHTPOJIb YCBOCHHSI T€MbI)

3aoanue 1. CyrouHas HOpMa yIJI€BOJOB B MUTAHUU YEJIOBEKA COCTABIISIET:
A500T b. 50r B.200r .300r J. 1000 r
3aoanue 2.BribepuTe npaBuiIbHBIE OTBETHI. BeachiBaHUE TIIFOKO3BI U3 MOJIOCTH KUIIEUHUKA B
SHTEPOLUT OCYIIECTBIIACTCS ITyTEM:
A.DunbTparuu b. Dunonurosa
B. AkTuBHOrO TpaHcnopra (C y4aCTHEM HATPHU-TIIOKO3HOTO TPAHCTIOPTEPA)
I'. O6neruennoit nuddysun (c yaactueM IritOKO3HBIX TPAHCIOPTEPOB)
J. [laccuBHoil tupdy3un
3aoanue 3. I'moko30-6-dhocar — ocHoBHast akTHBHas ¢opma rmoko3bl. Kakoi depmeHt
Y4acTBYeT B € 00pa3oBaHUH?
A. I'mroko30-6-hocdatnernaporenasa I'. I'moxo30-1-pocharypuaunrpanchepaza
b. 'ekcokmnHaza . ®ocdormoromyraza
B. I'mroko30-6-docdaraza
3aoanue 4. Yacth MOCTYyNUBIIEH B OPraHU3M TJIFOKO3bI OTKJIAQJIBIBACTCA B BUJIE TJIMKOTEHA.
Kakoii pepmeHT yuacTByeT B ero cunrese?
A. T'moxo030-6-¢ocdaraza b. ®ocdopunaza B. I'nuxorencuHTasza
I'. o-1,4-rmuko3unasa J. a-1,6-rnmuko3ugasa
3aoanue 5. Yxaxute GepMEHT, KaTATU3NPYIOIINI PEaKIUIO:

(CsH1005)n + @1 — (CsH1005)Nn-1 + I'moko30-1-dpocdar.

A. Amunaza b.I'moko030-6-docdaraza B. I'mukorencunTasza
I'. 'nuxorendocdopunaza J. T'excokunaza
3aoanue 6. Boibepute mnpaBUIbHBIA OTBET. AJIOCTEPUYECKUM aKTUBATOPOM IIMKOTEH(OC-
(dopuiiazbl B MBIILIEUHOW TKAHU SIBIISETCSL:
A. T'mroko30-6-docdar b. AM® B. AT® . tAM® . Kodenn
OTBETHI K 3ATJAHUSM
Jna camonposeepku ucxo0nozo ypoens 3HAHUIL:
16, B, T’; 2A; 3b; 4 (1- b, 2 - B, 3— A); 5b.
Jna camocmosamenwvnou pabomot: 4B; 5 A, b, B, 1.

JlabGoparopuas padora

Oonapyosicenue npoOyKmoe 0poIHcHces020 CoOpa 3cu8anus 210Ko3bl

CrnuproBoe OpokeHHe — (PepMEHTAaTHBHBIM MPOIIECC pacmaaa TIIOKO3bl ¢ 00pa3oBaHUEM
3THII0BOro criupTa u yriekucnoro rasa: CeHi206— 2C2HsOH + 2COz.

[Tpornece rimkonu3a u OpoKEeHHUE MPOTEKAIOT OJMHAKOBO /10 00pa30BaHUs MTMPOBUHOTPAIHON
KHCIIOTHI C BBIJCJIEHUEM TeIia M 00pa3oBaHueM ABYX MoJiekyn AT®. B aHa’poOHBIX yCIOBUSX 1OA
JeiicTBUEM ApOoXkKeBOM nexapOokcuiassl, kodhepmeHT (TIID) mupoBuUHOrpasHas KHCIOTa JIEKap-
OOKCUITUPYETCS U MPEBPALLACTCS] B YKCYCHBIN allbJIeTH/l, KOTOPBI BOCCTAaHABIMBACTCS B STUIIOBBII
CIUPT NOJ AEUCTBUEM AJIKOTOJIbJETUPOr€HA3BI.

Tlopsioox evinonnenusi pabomuwi: 1. [IpoOupky Ha 3 3aTIOIHSIOT paCTBOPOM JIPOXKIKEH, JOITH-
BAIOT JI0BEPXY 5%-HBII pacTBOP IUIIOKO3BI M 3aKPBIBAIOT KOPKOBOM MPOOKOH CO CTEKIISTHHOM TPYO-
koM. Takol OpoauIBHBIN ammapaT nomemarT B Tepmoctat rpu 37 °C Ha 30—50 MuHyT (B 3aBUCH-
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MOCTH OT aKTHBHOCTH ()epMEHTOB Aposxokeii). Korma B mporiecce OpoxeHus mMpon30i1eT HaKorLIe-
HUE ra3a B BEpXHEH 4acTH MPOOUPKH, MPOACTBIBAIOT KauecTBeHHBIE peakimu Ha CO2 U CiiupT.

2. Obuapyxenne CO2 B Opomunbnbiii anmapat HamuBaroT 10%-ue1ii pactBop NaOH mourun
70 KpaeB MPOOUPKH M, 3aKPHIB OTBEPCTHE OOJBIIMM TaJbIEM, TIEPEMEIINBAIOT €€ COACPIKUMOE.
VYTIeKUCBIN ra3 MOTJIOMASTCS HISNIOYBI0, CO3/1aBasi BaKyyM, U HaJlel] IPUCACHIBACTCS K OTBEPCTHIO
MPOOUPKH.

3. OOHapyxeHue 3TUIoBoro cnupra. CupT MOKHO OTKPBITH C MOMOIIBIO PEAKIUU TOJTyde-
Hus ogodopma:CoHsOH + 412 + 6NaOH — CHIsz + 5Nal + HCOONa + 5H0.

Jljist 3TOr0 OKOJ0 2—3 MII JKUIKOCTH U3 OpOIUIBHOIO ammapaTa OT(QWIBTPOBBIBAIOT B IMPO-
OUpKy, 100ABISIFOT HECKOJIBbKO Kamelb 10%-Horo pactBopa Hojia 10 TMOJYYECHUS JKENTOT0 OKpaIIn-
BaHUs WHATPEBAIOT, HE JJOBOJS J0 KUIICHUS, B INIAMEHU CIUPTOBKH. Uepe3 HEeKOTOpoe BpeMsl OIIly-
IIaeTCs XapaKTEePHBIH 3amnax nomodopma.

13380:1)i 6
[Tognuce npenonasarens:

TEMA 3AHsITHS 10. AHADPOBHBIV 1 ADPOBHBIMITYTH PACTIAJIA TJIFOKO3BI.
METABOJIM3M IIUPYBATA. N'IIOKOHEOTI'EHE3

AKTYaJIbHOCTDb TeMbI

3HaHUe 3HAYCHUS LEHTPAJIbHBIX METa00JINYECKUX MyTell 0OMEHa IIIIOKO3bI Ul SHEproodec-
MEYECHUsI KJIETOK PA3JIUYHbIX OPraHOB IO3BOJIAET MOHATh MEXAHWU3Mbl HapyILIEHHs] (YHKIUH OT-
JIeNIbHBIX OPraHOB M CUCTEM IIPU TOPMOXKEHMU ITHUX MPOLECCOB (TMIOIVIMKEMHUYECKas KOMa, UIlle-
MUl U MHPApKT MHUOKapjaa U Jp.). 3HAKOMCTBO C IIPOIIECCOM IJIMKOJIM3a JAeT IMPEICTABICHUE O
BO3MOKHOCTSIX SHEPI€TUUECKOro o0ecreueHus KIETOK B aHA3POOHBIX YCIOBUSAX.

[IpoMexyTouHble TPOAYKTHI ATUX MyTEH HCHOJIb3YIOTCS B Ka4€CTBE JIEKAPCTBEHHBIX IIpera-
patoB (JMMOHHAsE KMCJIOTa, HUKOTHHAMHJ, KOKapOOKCHIIa3a, KOMIIOHEHTh! a/IeHUJIOBOW CHCTEMBI
U Ap.)Jsl KOPPEKLIUU METa00INYEeCKUX HapyIIeHHUH.

Iean 3anaTHA

CdopMupoBaTh MpeACTaBICHUE O B3aWUMOCBS3U LIEHTPAIBHBIX MyTel MeTaboiau3ma ¢ a’poo-
HBIM TJIMKOJIM30M. 3aKpEeNuTh 3HaHUsA O NyTsax npespameHus [IBK B kimeTkax B 3aBUCMMOCTH OT
SHEPreTHYECKOro cTaTyca U 0COOEHHOCTEN OKHUCIUTEIBHOIO METab0oIM3Ma KIETOK, O TIIIOKOHEore-
He3€ KaK Ba)XKHOM IIpoliecce MOANEP)KaHNs YPOBHSI TUIFOKO3bl B KpoBU. OBlaseTh METOIOM KOJIUYE-
CTBEHHOT'O ONpEJIeNIEHUs] TUpyBaTa B MOYeE.

JlJ1si NpOBEPKHU MCXOAHOT0 YPOBHS 3HAHMI BBINOJHHUTE CIeAYIOIINE 32 aHU:

3aoanue 1. llogdepute k KaxaomMy (GepMEHTY COOTBETCTBYIOIUN KOPEPMEHT:

1. HAJIH'H" — neruaporenasa A. ®ANT

2. QH2 — neruaporenasa Bb. T'em

3. LluroxpoMokcuaza B. ®MH

4. Manaraeruaporenasa I'.Tem, Cu*

5. CyKuHaTAeruIporeHasa . HAJT"
E. HA1®"

3aoanue 2. YKa)KI/ITC, B KaKUX PCAKIUAX TTIMKOJIU3a HCIOJIB3YCTCA, 4 B KaKUX CHUHTC3UPYCTCA
ATO:

1. 2-®I'K <« ®EIIBK A. Ucnonwzyercs ATO kak goHop ¢ocdar-
2.3-OT'A & 1,3-1OI'K HOW IpyIIbI

3. ®p-6-¢ — bp-1,6-dpd. b. Cunresupyercs ATO

4. ®EIIBK — I1BK B. Peaknus He cBsI3aHa ¢ 3aTpaToOi WIN CUH-
5.Tn — ran-6-¢. te3oM ATD

6.1,3- JOI'K < 3-OI'K

7. ®p-1,6-bp —3-OT'A + DA
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3aoanue 3. YkaxuTe, K KAKOMY KJIaCCy OTHOCSITCS TepeUHCICHHbIE (DEPMEHTHI:

1. 'ekcoknHaza A. OkcuziopeyKTassl
2. Anpaonasza b. JInazsl

3. ®ochodpyKTOKHHA3ZA B. Jluraset

4. ®ocdornuuepaTkiHaza I'. Tpaucdepass

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

6. Enonaza E. N3omepa3ssl

7. IlupyBaTkuHa3a

8. Tpuozodocharuzomepasa

Hpa6uﬂbHOCn’Ib peweﬂuﬁ npoeeponie, conocmaeue ux ¢ omeemamul.
BOHpOCLI AJIs oﬁcym}lennﬂ

1. I'mukonus, Ouosornyeckas poJib, CyOKJIETOYHAs JIOKaIU3alus, dTanbl (TIOJrOTOBUTENb-
HBIW, TIIMKOJIUTUYECKON OKCHIAOPEAYKIIUH), peaKuu, (hepMEHTHI, SJHEPTETUYECKHII BBIXOJ H MeXa-
Hu3M obpazoBanusi AT®. Perymsmus riaukonusa, Kio4deBbie (PepMEHTHI.

2. TlupyBar kak ueHTpainpHbli MerabonuT. Iyt npespamenus [IBK B 3aBucuMocTH OT
HHEPreTHYECKOr0 CTaTyca U 0COOEHHOCTEH OKUCIUTENBHOTO MeTabonu3Ma KIETOK.

3. BoccranoBnenue nupyBaTta B Jaktar (peakuus, nzopepmentsl JIJII, Ha3HaueHue peak-
nuii). Yrumsanus gakrara kietkamu. ukn Kopu.

4. Aspobnoe okucnenue rioko3sl 10 CO2 u H20 (3Tansl, conpskeHue ¢ NpoIeccoM OKHC-
JUTEIBHOTO (HOChHOPHIUPOBAHUS, YHEPTETHKA).

5. I'moxoHneorenes (Ha3HaYeHHE, CyOCTPATHI, KIIFOYEBHIC PEAKIIUUA B (PEPMEHTHI, PETYIISINs,
SHEPro3aTpaThl).

6. MeTaboiam3M 3K30T€HHOTO 3TaHoja (ITyTH, CXeMa peakiuii). MexaHnu3M pa3BUTHS alKO-
rOJIbHOM TMIOTIMKEMHH U JIAKTAlUJIEMUH.

Jlumepamypa 0nsa noo02omoexku
1. Buonoeuuecxas xumus / B. K. Kyxta [u mp.]. Mocksa: Burowm ; Murck : Acap, 2008. C. 167-178.
2. Buonoeuueckas xumus : yued. nocobue /A. JI. Taranosud [u nap.]. Munck : bBenapycs, 2013, C. 66—73.
3. FBepesos, T. T. buonornueckas xumust / T. T. bepesos, b. ®@. KopoBkuH. Mocksa : Menumuna, 1990.C. 244—
250,255-267.
4. Koncnexm NEKIUH.

3aganus 1J1sl CAMOCTOSITETbHOI PadoThI
3aoanue 1. YcBoiite, 94TO TIMKOJIU3 — CEpPHs PEaKIUi, B pe3yIbTaTe KOTOPHIX TITFOKO3a pac-
najiaeTcsl Ha JIBe MOJIEKYJIbl MUpyBaTa. Y MeiTe mucath 3TH peakluy.
1.1. OOparute BHUMaHuE Ha TO, YTO:
B TJIMKOJIN3€ MOXKHO BBLACIHUTH 2 dTarna:
a) MOATOTOBUTETHHBIN (AKTHBUPOBAHUE TITFOKO3bI M paciiajl Ttoko30-6-gocdara Ha 1Be
MOJIEKYJIbI TIHIepanbaerua-3-gocdara);
0) MIMKOJIUTUYECCKONW OKCHIOPEAYKINU (OKUCIICHHWE TIHIepalibaeru-3-pocdaTa 10 IH-
pyBata B a3pOOHBIX YCIOBUSAX WM J0 JIAKTaTa B aHAIPOOHBIX YCIOBUSX);
— OOJBIIUHCTBO PEAKITNH TIIMKOJIN3a, 32 HCKITIOYEHUEM TPEX, 00paTUMBI,
— BCE MPOMEKYTOUHBIE MMPOYKTHI HAXOAITCS B POCHOPHUITMPOBAHHOM COCTOSIHUY;
— HcToYHUKOM (ocdata npu riukonuse spusercss ATD;
— oOpazoBanue AT® mpu rMUKOIN3E UAET MyTeM CyOCTpaTHOTO (PochOopHINpOBaAHHUSL.
3aodanue 2. 3arioMHUTE, YTO adPOOHBIN paciaj TIIFOKO3bl — ATO MPOIECC TOTHOTO OKUCIICHUS
ee 10 CO2 u H20. OH BKiIIOYaeT peakiuu a3poOHON AUXOTOMUU (CPaBHUTH C aHA3POOHOI) U MO~
ClIeIyIoIIee OKHCIeHUE TUpyBaTa B 00IIEM ITyTH KaTabosn3ma.
2.1. HanummTe peakiyu, KaTaIM3UpyeMble OTACTHHBIMH (epMEHTaMHU MHPYBATACTHIPOTe-
HA3HOT'O KOMILJIEKCA.
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2.2. Onpenenure konudectBo Mosied AT®, cuHTe3upyeMoe 3a CYET ACTUAPUPOBAHUS 1 Mo
[IBK. Hns atoro:

a) HaIMIINTEe CyMMapHOE YPaBHEHHE OKUCIUTEIBHOTO qekapbokcunupoBanus [1BK;

0) MOKaXXUTE MyTh OT BOCCTAHOBJIEHHOTO KOPepMEHTa /10 KUCIOPO/a;

B) BCIIOMHHTE onpeeneHne kodhdunrenta GpochopmimpoBaHus U pACCUUTANTE €T0 IS ITO-
ro mporecca.

3aoanue 3. BcnoMHUTE TOCIEI0BATENIBHOCTh PEAKIINIA, COCTABISIOIUX IUTPATHBIN LIUKII,
Ha3BaHUE (PEPMEHTOB, KATAIN3UPYIOLINX 3TH PEAKIUH, U UX KO(PEPMEHTHI.

3adanue 4. Beryuure:

a) peakiuu cuHTe3a rroko3bl U3 [I1BK (ymeliTe mucats);

0) hepMeHTHI TIIOKOHEOTeHe3a (00paTuTe BHUMaHUE HA KITFOUEBbIe (PEPMEHTHI);

B) OCHOBHBIE CYOCTpAThl U MMyTH UX BKIIOYCHHS B IIFOKOHEOT'CHE3.

3aoanue 5. OO6pa30BaBIIMIICS B KApIMOMHUOIIMTAX JaKTaT Hapsaay ¢ Auddy3ucit B KpoBb
OKHCJISETCS B CAMUX MUOIIMTAX B @3POOHBIX yCIOBHIX. Y KaXXUTE STAbl OKUCIICHUS JTaKTaTa U
SHEPreTUYECKUil Oasanc 3TOTo mporuecca.

3aoanue 6. B rmuKoian3e UMEIOTCS PEAKIUU, IIPUBOSAIINE K 00pa30BAaHHIO MAKPOIPTHIECKUX
coeuHeHM. BoiOepuTe Takyro peakiuio:
A. ®ochoarokcHaneTon <> raumepanbaerui-3-gocedar
b. 3-®ochornumnepar <> 2-pocdoraunepar
B. Ilupysar <> nakrar
I'. I'manepansaeruna-3-gpocdar <> 1,3-aqudocdormmmaepar
J. I'mroxo3a — TI0K030-6-hocdar

3aoanue 7. VI3BeCTHO, UTO B IJIMKOJIN3€ UMEIOTCS PEAKIIUH, CONPSKEHHBIE ¢ CUHTE30M AT®
myTeM cyocrparHoro ¢ochopunrpoBanus. Ha30BUTE TaKkyro peaxIuio:
A. I'moko3a— rimoko30-6-pocdar
b. ®pykTo30-6-pochar —dpykro3o-1,6-mudocdar
B. ®ochoarokcrnaneron <>rimmnepanbaeruia-3-hocdar
I'. I'muuepansaerun-3-gocdar <> 1,3-audocdornunepar
. ®ocdoenonnupyBar — NUpyBaT

Ilpasunbrnocme pewienuii npogepbme, CONOCMABUS UX C OMBEMAMU.
IIpoBepbTe Bamm 3HaHUA (CAMOKOHTPOJIb YCBOCHHS T€MbI)

3aoanue 1. Cxkonpko moneit AT® moxxeT CHHTE3UpOBaThCS MPU OKUCICHUH 1 Mouist cyOcTpa-
Ta B yKa3aHHBIX PEAKIIHIX:

1. ITupysar — CO2 + H20 A. 2,5 Mo
2. Auetuin-KoA — COz + H20O b. 4 monb

3. [lupyBat — aneruia -KoA B. 10 monb
4. Cykuunar — LYK I'. 12,5 monn

3aoanue 2. I'niokoHeoreHe3 — (epMEHTATUBHBIN MpoIecCc, UMEIOIINNA HEOOpaTUMBbIE peak-
un. Beibepure pepMeHT, yqacTBYIOIINI B OJHOM U3 HUX:
A. I'excoknHasa I'. IIupyBaraernnporexnasa
b. IlupyBatkapbokcunasa J. IupyBataexapOokcuiaza
B. JlakTatneruaporenasa

3aoanue 3. B rmoKOHEOreHe3e UMEIOTCSl HeoOpaTUMble peakinu. BeiOepuTte u3 nepeunciex-
HBIX HEOOPaTUMYIO:
A. ®pykTo30-6-hochar — rimoko30-6-pocdat
b. 2-®ocdornunepar — 3-hochornuriepat
B. Jlakratr — nupysar
I'. ITupyBat — dochoeHonmupyBat
J1. @ocdoauokcuaneTon — riunepanbaerua-3-gocdar
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3aoanue 4. B mporecce cuHTe3a TIIIOKO3bI M3 MUpyBaTa 3aTpayuBaercsi 3Heprus. CKOJIBbKO
Mosert AT® HeoOX0IUMO ISt ATOTO META0OIUIECKOTO MYTH?
A.2 ATD b.4 AT® B. 6 AT® I.5ATO .7 ATO
3aoanue 5. B oxgHoM u3 peakuumii raukonusa oopasyercs HAJITH'H'. Kakosa ero cyan0a Ban-
Ha’pOOHBIX YCIOBUAX?
A. YuacTByerT B IIpeBpallleHUH MajlaTa B OKCaJ0aleTaT
b. Mcnonb3yercs 111 BOCCTAHOBJICHUS OKCaJloaleTrara
B. SIBisercs HCTOUHMKOM DIIEKTPOHOB K H 118 AbIXaTensHoi 1enu
I'. IIpeBpamaer nupyBar B JIAKTaT
J1. Ucnonb3yetcs B cyocTpaTHOM (pochopruanpoBaHU

OTBETHI K 3AJIAHUSIM

Jna camonposepku ucxo0no2o ypoensa 3HAHuil:
11-B,2-b,3-T,4-1,5-A),2(1-B,2-B,3-A,4-b5,5-A,6-b,7-B);
3(1-1,2-5,3-T,4-T,5-A,6-5,7-T,8-E).

Jlna camocmoamenvhoiu pabomur:5 (15 ATD); 6I'; 7/1.

JlaGoparopHasi padora

Pabora 1. Konuuecmeennoe onpedenenue nuposunozpaonol KUciomsl 8 moue
[TupoBuHOrpagHast KUCIOTa — OJUH U3 IIPOMEKYTOUHBIX ITPOIYKTOB YIJIEBOJHOIO OOMEHa.
B anaspobubix ycnosusx [IBK BoccranaBnuBaercss B naktaT. B aspobubix ycioBusix [IBK mon
BIIMSIHUEM NUpPYBATIEruiporeHasHoro komiuiekca (kodpepmentsl: TIID, nunoeBas kucnora B BUIE
amuza, KoA-SH, HAJT", ®AJT) B pe3yibrate OKMCIMTENLHOIO JeKapOOKCHIMPOBAHKS TIPEBpAIIa-
ercs B anetiil-KoA, kotopslit B ke Kpedea okucnsercs 1o CO2 u H20.
3a cyTku ¢ Moyoii Beiemsiercs 113,7-283,9 mxmounn/cyT (10-25 Mr) nMpoBHHOTPaIHOM KUCIOTHL.
Ilpunyun memooda. IlupoBUHOTpagHAs KHUCJIOTA, B3aUMOJCHUCTBYSA C 2,4-TUHUTPOEHWUII-
TMJIPa3MHOM B LIEJOYHOU cpere, o0paszyeT 2,4-ITUHUTPOPEHUITUAPA30HbI TUPOBUHOTPATHON KHUC-
JIOTHI JKENITO-OPaHkKEBOTO 1[BE€Ta, HHTEHCUBHOCTh OKPALIMBAaHUS KOTOPBIX MPOMOPLUUOHAIBLHA KOH-
LEHTPALUN TUPOBUHOTPAJHON KUCIIOTHI.
Xoo pabomul. bepyT 2 ipoOupku: B KOHTPOIbHYI0 HamuBaroT 1 M H2O, a B onbiTHYI0 — 1
MJI MouH. 3aTeM B 00e mpoOupku npuiuBaioT no 0,5ma 2,4 AMHUTPOPEHUITUIPA3HHOBOTO P-pa U
oCTaBJISAIOT Ha 20 MUH MpU KOMHAT-
HoW Ttemmeparype. Ilocne sroro B
KaXIyl0 MPOOHPKY 100aBIISIOT MO 5
i 0,41 NaOH u gepe3 10 MuH Ko-
JIOPUMETPHUPYIOT ~OMNBITHYIO TPOOY
IPOTUB KOHTPOJILHOW MpOOBI Ha pe- o3
akTHUBbI (KtoBeThl 10 MM), C 3€J€HbIM
CBETOUIBTPOM. 0,2
Pacuer mpoBogsT 110 KamMOpO-
BouHOMY rpa¢uky. HaiinenHyio Be- 0.1
JUYMHY YMHOXAIOT Ha CYTOYHBIN

maypes (1500 mur mis myxumH u © . | | G
10 20 30
1200 M1 7151 )KCHIIKMH) W TOJTYYaroT
~ Kannb6poBouHbIii rpadUK 3aBUCHMOCTH BEJIIMYHUHBI OIITHIECKON
CO,Z[ep)KaHI/Ie HI/IpOBI/IHOI'pa,Z[HOI/I 1uroTHOCTH pacTtBopa (D) or konnenrTpannu INBK B mpobe

KHUCJIOTHl B cyrouyHoi moue. Koag-
¢dunment nepecuera B enunuilbl CU (Mxmons/cyt) — 11,4,

Knuauko-nuarsoctuueckoe 3HaueHue. [Ipy aBUTaMHHO3E€ M THUIIOBUTAMUHO3E
B1 B KpoBH 1 IpyruX TKaHSIX, OCOOEHHO B MO3T€, HAKAIJTUBAETCS OOJIBIIOE KOJTMYECTBO MHUPOBUHO-
rpaJHON KUCJIOTHI M YBEJIMYMBAETCS €€ BbIACICHUE ¢ Mo4oidl. Coaep:kaHue 3TOM KHUCIOTHI B KPOBU
BO3pacTaeT MpHU caxapHOM Auabere, CepIeYHON HeJO0CTaTOYHOCTH. KOoMuecTBO MUpOBUHOTPATHOM
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KHUCJIOTHI YBEJIMUMBAETCS MOCIIE BBEJACHUS HEKOTOPBIX JIGKAPCTB — KaM(Ophl, CTPUXHUHA, aJjpeHa-
nuHa. [Ipn HapKko3e copeprkaHne 3TOH KUCIOTH B KDOBH CHHUIKACTCH.
Pesyabrar: [ = C=

Pacuer:
BriBOa:

IToanuce npenonasarens:

TEMA 3AHATHS 11. IEHTO30®OCPATHBIN U I'TIOKYPOHOBBIM IIYTU OBMEHA
I'/IFOKO3bIl. ®°OTOCHUHTE3 (TEMHOBAS CTAANUSA). PET'YJIALIUA
YPOBH4 I'VIIOKO3bI B KPOBH

AKTYaJIbHOCTb T€MBI

[TenTozodocdarueiii myts (IIDI1) U TIIOKYPOHOBBINA MyTh OOMEHA TIIOKO3bI HE MPUBOMAST K
cuaresy AT®. Ouu BononHsoT aApyrue ¢pyuxuuu: 1) odpazosanne HAJI®H-H' s BoccranoBu-
tenbHbIX cuHTe30B (IIDII); 2) obecneuenue pub030il cUHTE3a HYKJICOTHIOB M HYKJICHHOBBIX KHC-
not (IIDIT); 3) obpazoBaHue TIIIOKYPOHOBON KHUCIOTHI ISl CHHTE3a T€TEPOIOINCaXapua0B COeIH-
HUTEJNBHON TKAaHU U JIETOKCUKAILIUU MTPOJYKTOB METa00IM3Ma U KCEHOOMOTUKOB B MEYEHH MMYTEM HX
CBSI3bIBAHUS M BBIBEJCHUS B BUJE TIIOKYPOHUIOB (TJIIOKYPOHOBBIH MyTh).Y pacTE€HH, IOMOIHU-
tenbHO K [IPII oOpazoBanue yrieBojoB MpOUCXOAWT B Iukie KanbBuHa B mpoliecce TEMHOBOMH
cragun orocunTe3a. Bo Bpems TeMHOBO# (pa3bl aTOMBI BOJIOPO/IA, TIOCTABIISIEMbIE CBETOBBIMH Pe-
aKUUsAMU, UCTIOIB3YIOTCS IS cuHTe3a yrieBo10B u3 CO2 1 BOABIL.

KonneHnTpamus TaroKo36l B KPOBU MOIEPKUBACTCS HA TIOCTOSIHHOM YPOBHE U HAXOJIUTCS O]
CTPOTUM TOPMOHAJIBHBIM KOHTposieM. [laTonorudeckue u3MEHEHHsI CO CTOPOHBI SHAOKPUHHOMN CH-
CTeMBI (HEOCTaTOK WHCYIIMHA, U30BITOK HOATHPOHWHOB | JIP.) COTIPOBOXKIAIOTCS HAPYIICHUEM yT-
JIEBOJIHOTO OOMEHa U TIPUBOJUT K TUIIEPIIMKEMUNH caxapHOMY ArabeTy.

ean 3ansaTUs

CcdopmupoBaTh npeicTaBieHHe O 3HAUYCHUM MEHT030()ocaTHOro M IIIOKYPOHOBOTO IyTei
MIPEBpAIEHHsI TITFOKO3bI; YCBOUTH POJIb TOPMOHAIBHOMN PEryIsiiiui OOMEHa yTrIIeBOIOB B MOJIEPKa-
HUM KOHIEHTPAIUHU TIFOKO3bI B KpOBU. OBNaI€Th TIFOKO300KCHAA3HBIM METOJIOM KOJIMYECTBEHHOTO
OTIpeJIeNIEHUs TIIOKO03bI. V3yunTh OMOXMMHYECKHE TTPEBpaIeHHs yIiiepoa B TEMHOBYIO (asy ¢o-
TOCHHTE3A.

JlJ1si NpOBEPKHU MCXOAHOI0 YPOBHS 3HAHNI BBINOJTHHUTE CJIEAYIOIIee 3aJaHUA:

3aoanue 1. HanuiuTe Ha3BaHUs caxapoB MOJI COOTBETCTBYIOIUMHU (HOPMYJIaMu:

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

3aoanue 2. BuibepuTe NpaBUIbHBIE YTBEPKACHUS:

A. I'mroko3a siBisieTcs alb/10301 I".Pubo3a sBisieTcs aaba030i
b. lurunpokcuaneron apisietcsa anpno3o [, @pykrTo3a ABIAETCS KETO30M
B. Pubyno3sa sBnsiercs anbao30i

3aoanue 3.BpiOepuTe MpaBUIIbHBIE YTBEPKICHUS:
A. ApabuHo3a — 3TO MEHTO3a I'. TanakTo3a oTHOCHUTCS K AMCaxapujam
b. ®pykTo3a — 3TO rekco3a . Keunynosa — 3To meHro3a
B. Oputpo3za — ato terposa
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IpasunvHocmo pewienuii nposepbme, CONOCMABUSE UX C OMBEMAMU.
Bomnpocs! 1u1st 00Cy:KIeHUst

1. Ilenro3odocdarublii myTh (CyOKJIeTOUHAs JOKaIM3alMs, JTAlbl, KIOYeBbIe (HEPMEHTHI,
MeTa0O0JIUTHI, OMOJIOTUYECKAS POJIb).

2. T'roxypoHOBEIHN MyTh (TKaHEBas M CyOKJIETOYHAsS JIOKATU3aIUs, IyTH MeTaboiIn3mMa IITro-
KYPOHOBOM KHCJIOTHI, OMOJIOTHYECKAsE POJIb).

3. Perymsauust conepkaHus TIIOKO3bI B KPOBH. MEXaHU3MBI PErYJIATOPHOTO JACHCTBHS TOp-
MOHOB (MHCYJIWH, aJipEHAJINH, TJIIOKAroH, TIIFOKOKOPTUKOUIBI U . ).

4. TemHuomas cranus (oTocuHTe3a (CymMMapHoe ypaBHeHue).KapOokcunupoBanue pruodyno3o
— 1,5 — 6ucdocdara, mocaea0BaTeNIbHOCTh peakiuii 10 oopasoBanus 3 — ®I'A. CuHTE3 yIiIeBOI0B
B 1iukie KanbBuHa.

Jlumepamypa 01sa noozomoexku

1. Buonoeuueckas xumus / B. K. Kyxta [u np.]. Mocksa : burom ; Munck : Acap, 2008. C. 182-186, 189-192.

2. Buonozuueckas xumus : yue6. nocobue / A. J1. Taranosud [u ap.]. Munck : Benapycs, 2013, C. 53-54, 74-78.

3. bepesos, T. T. buonornueckas xumust / T. T. bepe3zos, b. ®. Kopokun. Mockea: Menununa, 1990.

C. 268-275.
4, Kowncnexm Nexuyi.

3aaHus AJ1s1 CAMOCTOATEIbHOM padoThI

3aoanue 1. PaccMoTpuTe peakiuy, COCTaBisIome okucauTenbubiid tan [IDI1. O6pature BHMMA-
HUE HA TO, YTO B JIBYX PEAKIIMAX JETMAPUPOBAHHUS B KadecTBe Kodepmenta ucronbayercs HAJID™.

1.1. BCrIOMHHUTE M YKQKUTE CXOACTBO M pasivuds B cTpykType u ¢yukuusx HAJHH' u
HAJIOHH".

1.2. 3anomHuure:

a) omnuusg HeokucnutenpHoro srana IIPII ot okucnurensHOro (pepmMeHThl, KOhepMEHTHI,
oOpatuMocTh peakuuil). OOpaTuTe BHUMaHUE HAa 3HAYEHHE OKHCIUTEIBbHOM M HEOKUCIUTEIbHOU
yactu [1DII;

0) Hanbonee aktuBHO [IDII nmporekaer B ne4eHHU, KUPOBOI TKAHU, JAKTUPYIOIIEH MOJIOYHON
X&KeJe3e, Kope Ha/llTOUYeYHUKOB, IOJIOBBIX JKelle3ax, )PUTPOLMTAX, MaKkpodarax.

VYmeiite 00bsacHuTE 3Hauenne IIPII q1g 3TUX KIIETOK U TKaHEH.

1.3. OOparuTe BHUMaHUE HA TO, YTO OKUCIUTEIBHBINA MyTh 00pa30BaHMs MEHTO3 U MYTh Ipe-
BpallleHUsI TIEHTO3 B IeKCO3bl (HEOKUCIUTENbHBIN) BMECTE COCTABISIOT LUKINYECKUH MPOLecc —
neHTo30(ochaTHBI LUK, KOTOPbIH (QYHKIIMOHHPYET, MO-BUIUMOMY, TOJIBKO B JKUPOBOM TKaHH.
Beryuute cymmapHoe ypaBHeHUe neHTo3ohocdaTHoro nukia. Hanummumre crexuoMeTpuueckue Ko-
3¢ ULMEHTHI I TPEeBpaLICHMUS:

? IlenTo30-5-pochar —— > ? rMok030-6-pocdar

3aoanue 2. O3HaKOMBTECH CO CXEMOW TJIIOKYPOHOBOTO MyTH OOMeHa yriieBofoB. OTMeTbTe
1151 ce0sl TIIaBHbIE MPOMEXKYTOUHbIE METa0OIUTHI 3TOTO MYTH.

2.1. YMmeiiTe 00BACHUTH POJIb TIIIOKYPOHOBOTO MYyTH JJs neyeHu u GpuodpobiactoB. OTBEThTE
Ha BONPOC: KaKWe U3 MPUBEICHHBIX YTBEPKICHUH O INIIOKYPOHOBOM MyTH OOMEHA IIIIOKO3bI SIBIISI-
FOTCS CHIPaBEJINBBIMU?
A. OGecrieunBaeT NOTpeOHOCTH TenaTrouToB B Y JID-TII0KYpOHOBOM KUCIOTE VISl peakiuii ooe3Bpe-
KUBaHUS OMIIPYOHHA, CTEPOUI0B, KCEHOOMOTHUKOB, B TOM YHCIIE JIEKAPCTBEHHBIX BEIIIECTB
b. MeTabonuThl TIIIOKYpOHOBOTO MYTH HCHOJNB3YIOTCS Ui CHHTE3a MPOTEOTNIMKAHOB OCHOBHOI'O
BEIIECTBA COEANHUTEIILHON TKAaHU
B. DT0 UCTOYHUK T'YJIOHOBOM KHMCIOTHI JJIsi CHHTE3a aCKOPOMHOBON KHUCIIOTHI Y OOJIBIIMHCTBA KH-
BOTHBIX
I'. DTO 1ONOJHUTENBHBIN TyTh CUHTE3a [IEHTO3
J1. BeimomHsieT sHEpreTHYecKyo (PyHKITHIO
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3aoanue 3. 3anonHuTte TabnUIly, 0000IIAIONIYI0 CBEECHUS O BIUSHUA TOPMOHOB Ha OOMEH
YIJIEBOJIOB, BHIOMPAs TIPaBHIIbHBIC BAPUAHTHI OTBETOB M3 MTPUBECHHBIX HIDKE:

FOpMOHaJZbHa}Z peyiiiyuAa KOHyeHmpauyuu 21l0K03bl 8 Kpoeu

Hassanue rop- Mecto Xumnyeckas Txanu-muenu | BausiHue Ha npoueccsl Bnusinue
MOHa CHHTE3a IpUpozaa oOMeHa YTIeBOJI0B Ha KOHIIEHTP. TTII0-
TOpPMOHa TOpPMOHA KO3BI B KPOBU
WNucynun
AnpeHanuH
['mrokaron
Koptuson

OTH rOPMOHBI CUHTE3UPYIOTCSI:

— O-KJIETKaMH OCTPOBKOB JlaHrepraHnca noaenyno4Hou xKees3bl;

— KJIETKaMH KOPKOBOTO CJIOSl HAJIIOYEUYHHKOB;

— KJI€TKaMH MO3TOBOIO CJIOSI HAJIIIOYEYHHUKOB;

— B-kierkaMu ocTpoBKOB JlaHrepranca nokeny04HoO xKee3bl.

ITo xuMuydeckoil mpupoe MpeacTaBIsOT co00i: OeOK; MOJMNENTH]; IPOU3BOIHOE TUPO3U-
HAa; CTEPOHI.

TkaHU-MUILIEHU U1 3TUX TOPMOHOB: I1€YEHb; MbIIIEYHAsl TKaHb (TJ1aJKasi, NONepPeyHO-110JI0-
cartasi); KUpOBasi TKaHb.

KoHneHTpanus ItoKo3bl B KPOBU 3aBHCUT OT CKOPOCTH CJEIYIOLIMX MPOLECCOB: MOCTY-
IJIEHHUE TJIFOKO3bI U3 KUIIEUYHHKA B KPOBb; CUHTE3 TJIMKOT€Ha; MOOMIIN3alus [NIMKOTeHa; TIII0OKOHEO-
reHe3; MOCTYIJICHHUE TIIF0KO3bl U3 KPOBU B KIIETKH.

3aoanue 4.IlogGepute COOTBETCTBYIOMINE MAPhl TOPMOH — MEXAHU3M JEHCTBHSL:

1. Koptuzon A. AxTuBalMs aJeHUIATIUKIIA3bl — NOBBIIEHHE YpOBHS HTAM® B Kiet-
2. Anpenanuu K€ — aKTUBAIMs MPOTEUHKUHA3BI A — (dochopmnrpoBanue GepMEHTOB,
3. Hucynun y4acTBYIOUIMX B OOMEHE INIFOKO3bl, 1 U3MEHEHHE UX aKTUBHOCTH

b. Yckopenue TpaHcnopTa IIOKO3bI Yepe3 MeMOpaHbl KJIETOK-MHUIIECHEH,
akTuBanus hocoanscTepasbl U CHUKEHUE YpoBHSI HAM® B KieTke
B. Mnaykuus cuHTe3a epMeHTOB Ha T€eHETUYECKOM YPOBHE
3aoanue 5.MexaHu3Mbl IEUCTBUS aJpeHAIMHA HA YTIIEBOAHBIA OOMEH BKIIIOUAIOT:
A. CTUMYIIALUIO pacnazia TIIMKoreHa I'. l'nnornukemMuueckuit 3ppext
b. [logaBnenue 6mocuHTE3a TIIMKOreHa . CTUMyISIIIUIO TIIMKOTEeHEe3a
B. l'unepranukemuyeckuii 3pext
3aoanue 6. Bribepure npaBuibHbId 0TBeT.CyOcTpamMu At POTOCUHTETUYECKOIO 00pa3oBa-
HUS YTJI€BOJIOB SIBIISIOTCS:
A. A1, H2O, kBaHTHI CBETa B. AT®, CO2, HAJ®OH H™,
B.HAIHH", AT®, H20 I'. CO2, AT®, H20
3aoanue 7. TemHoBas ¢aza poTocuHTE3a Ha3bIBACTCS:
A. OKUCIUTENbHBIA HUTPATHBIA LUK
b. BoccTanoBuTeabHbIN NEHTO30(OCHATHBIN UK
B. OxucnutensHbli IeHT030(oChaTHBIN UK
I'. BoccTanoBHTEIbHBIN TTTIOK030(OChaTHBINA UK
3aoanue 8. B puxcauuu CO2 B mporiecce GOTOCHHTE3a YIaCTBYET (PEePMEHT:
A. I'moxo3obucdocharkapOokcumaza
b. Pubyno3zobucdocdarnexkapbokcuiaza
B. Pubynozobucdocdarrapbokcunaza
I'. ITenro3odocdarkapbokcunaza

HpCIGMJleOCWlb pemenuﬁ npoeeponie, conocmaeue ux ¢ omeemamul.
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IIpoBepbTe Bamm 3HaHUSA (CAMOKOHTPOJIb YCBOCHHS T€MbI)

3aoanue 1. Tuamunnupodochar — HEOOXOAMMBIH KODEPMEHT I Caeayromero GgepMeH-
ta [1DII:
A. DnumMepasa b. Tpancanbaonasa B. U3omepaza
I'. Tpanckeronasa . lerunporenasa

3aoanue 2. IlpuMeHeHHEe HEKOTOPHIX JIEKAPCTBEHHBIX MPENapaToB MOXKET BbI3BATh I'€MOJIH3
SPUTPOLIUTOB U PA3BUTHE KEITYXHU (JIEKAPCTBCHHAS] TEMOJUTHYECKAss aHeMusl ). [I[puanHON sSBiIsIeT-
Csl HapyLICHHE B SPUTPOLUTAX PEAKLUU BOCCTAHOBJICHHS AUCYIb(PUIHON (OpMBbI TITyTaTHOHA B
CYIb(PruApmIIbHYIO:

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

Boccranosnennsiii  rmyratiod (I-SH) — HeoOxomumblii  ¢akrtop sk BOCCTAHOBJICHHS
SH-rpynmt B remoriio6une, noaaepskaHusi HOPMaJIbHOW (POPMBI 3PUTPOLUTOB, CTAOMIIM3ALIMK KIIETOY-
HOM MeMOpaHsbI U T. . Hemocrarounast aktuBHOCTH Kakux ¢epmeHTOB [IDII MoxkeT ObITh IPUUMHON
3aborneBaHus?

3aoanue 3. Merabonutsl [1OI1 MoryT ObITh HCTIONB30BAHBI AJIL CHHTE3A!

A.HAI B. YT® JI. JKHUpHBIX KHCIIOT
b. DAL I'. Kodbepmenrta A E. I1o10BBIX TOPMOHOB

3aoanued. Kopeun unrubupyer 3',5-pochomuacrepasy, npespamaromyo tAM® B AM®.
Kakoii 3 nepeuncieHHbIX 3P PeKTOB OyAeT HaOII0AaTHCs Mocie Bo3IeicTBIS KodenHa?
A. CHM)XeHHMe aKTUBHOCTH ITPOTEMHKUHA3bI A B IICUEHU
b. CHmkeHue akTHBHOCTH MPOTEMHKUHA3BI A B MBIIIIIAX
B. IloBbllIeHrEe aKTUBHOCTH MUPYBAaTKHUHA3bI B TICUCHU
I'. CHM)KeHnE aKTUBHOCTHU TIIMKOTEHCUHTA3bI B TICUCHH

3aoanue 5. TlouedHblil MOPOT AJIS TITFOKO3bI COCTABIISET:
A. 5,5 Mmmons/it B. 10 MmMoab/nt B. 20 mmone/n - T'. 30 MMoJIB/1

3aoanue 6. 3anioMHUTE CyMMapHOe ypaBHeHUe 11kia KanbpBuHa:
6 pubyno30-1,5-6ucdocdar + 6CO+12 HAJI®GHH™+ 18 ATD —
6 pubyn030-1,5-6uchocdar +12 HALD" + 18 ATD + 18 Hz POs+ rimoko3a

3aoanue 7. B xone TeMHOBOW cTaguu (GOTOCHMHTE3a B MEPBON peaklnu KapOOKCUIMPOBAHUS
CO2 cBs3bIBaeTCH C:
A. I'mrokozobucdocdarom
b. Pu6ozobucdocharom
B. Pubynozobucdocharom
I'. Keunynozobucdocdarom

3aoanue 8. YcTaHOBUTE MPABUIBHYIO MOCIEAOBATEILHOCTh 00pa30BaHUsI IPOJYKTOB B XO/€
peakiuii TeMHOBOM (a3l HOTOCHHTE3A:
A. @ocdoraurepruHOBasi KUCIOTA
b. ®ochornuiiepruHOBEIH anbaeru
B. Pubynozo-5-dpocdar

OTBETHI K 3AJJAHUSM

/lna camonposepku ucxoonozo ypoeHs 3HAHUIL:

1.1. I'moxko3a, 2. I'anmaktosa, 3. [mokypoHoBas kuciora, 4. Pu6osa;
2A, T, 1; 3A, b, B, 1.

Jlna camocmoamenwvhou pabomuol:

2.1(A,B5,B, 1";4(1—B;2—A;3—b, B);5A, b, B; 6B; 7b; 8B.
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JlaGoparopHas pabdora

H3yuenue guanus 20pMOHO6 HA COOEPIHCAHUE 2IIOKO3bL 6 KPOBU

JInst n3ydeHus: BIUSIHNAS TOPMOHOB Ha YPOBEHb IUTIOKO3BI B KPOBH MPEAJIAraroTCsi TpU MpoOBI
KpoBHu (onbITHBIE). OJIHA U3 HUX B35Ta J0 BBEACHUS TOPMOHOB, JIpyrasi — IMOCJE BBEJICHUS UHCY-
JIMHA, @ TPEThsl — I0CIIE BBEJICHUS a/[peHAINHA.

1. Onpenenure coaepkaHue TIFOKO3bI B KAXI0U U3 TPo0.

2. Ha ocHOBaHMM MOJTYYEHHBIX PE3YNIBTATOB CAETANUTE BBIBOJ, Kakas U3 MPOO COOTBETCTBYET
MMPUBCACHHBIM BbIIIC COCTOSIHUAM.

Omnpe/ieneHie KOHICHTPALMH TIIFOKO3bI B TIPo0ax MpoBOAAT ()epMEHTATHBHBIM (IJIIOK0300K-
CHIA3HBIM) MeTOA0M. [lapaienbHO CTaBAT ONBITHBIE U CTAHAAPTHYIO TPOOHL.

IIpunyun memooa. MeTox 0OCHOBaH Ha CIEIYIOMNX (pepMEHTATHBHBIX PEaKIUIX:

I'mroxo3a + H2O + O2 _— I'mroxononakron + H2O2
[nroko3ookcuoasa

H202 + 4-amuHoanTunupuH + penon —»>  XwuHonumuH + 4H20
Ilepoxcuoaza

OO6pa3zyromuiicss TpoayKT UMEET pPO30BYI0 OKpacKy. IHTEHCHBHOCTh OKpacKku IpsIMO Ipo-
HOPIMOHAJIbHA KOHIEHTPALUHU TIIFOKO3bI U U3MepsieTcss GOTOMETPUUYECKH.

Xo0 pabomwi. benku CHIBOPOTKM KPOBU OCAXJIAIOT JENPOTEUHU3HPYIOIIUM PEAreHTOM.
['mroko3y ompenessitoT B HaA0CaI09YHON KHUIKOCTHA TOCie HeHTpUu(yrupoBanus. PeakTuBbl 100aB-
JSIIOT 110 CIenyolel cxeme:

I OnpiTHas Mpoda, MJI | CrangaptHasi npo6a, MJ

B nenTpudyxHbIle TPOOUPKH BHOCST:

ChIBOpOTKa KpOBHU (10 BBEAECHHS TOPMOHOB, Jpyras — MOCIE 0,1 -
BBEJICHUSI MHCYJIMHA, & TPEThsl — IOCJIC BBS/ICHHUSI IpCHAINHA).

CraHIapTHBIA pacTBOP TITFOKO3EI — 0,1
Jenporennnsupyronmii pactop (3% TXY) 1,0 1,0

[lepememmBatoT u neHTpUPyrupyrot npu 3000 06/MuH B TeueHne 15 MUHYT

B cyxue npoOupku BHOCSAT:

Hanocagoynas >KUIKOCTE 0,2 0,2

Pabouwmii pactBop pepMeHTOB 2,0 2,0
[TepeMemmBaioT 1 HHKYOHUPYIOT peaknoHHYI0 cMech 10 MuH pu 37°C

[To okoHYaHMM MHKYOAllMM M3MEPSIOT ONTHUYECKYIO IUIOTHOCTh OIBITHBIX U CTaHAApTHOM
po6 Ha ®OK (mmna BomHbl 490—540 HM) B KIOBETaX C TONIIMHON CIOS 5 MM MIPOTHUB KOHTPOJISL.
Koutpoasnas npobda coxepxut 0,2 M1 IenpoTenHU3UpPYOIIEro pacteopa u 2,0 mur pado-
yero pactBopa GpepmMeHToB. KOHTpOIbHYI0 TPOOY MOKHO TOTOBUTH OJIHY Ha TPYIILY.
Pacuer npousBomar o ¢popmye:
Con. = EonX Cer. / ECT.,
rie Con. — KOHIEHTPAIUS TIIFOKO3bI B KpOBU (MMOJB/N); Cer. — KOHIIEHTpAITUS TJIFOKO3BI B CTaH-
napTHOM pactBope (5,55 mMMonb/n); Eon. — SKCTHHKIMS ONBITHOW MpoObl; Ecr. — 3KCTHHKIMA
CTaHAAPTHOM TIPOOHI.
PesyabTarsl:

Ipoba Onruyeckas njaoTHOCTH (E) KoHueHTpanus riwko3bl (MMOJIb/J)

1
2
3
Cranpapt
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HopMaabHble BeJIMYMHBI KOHIIEHTPAIUH [JII0KO3bI B MJIa3Me U CHIBOPOTKE KPOBH —
3,9-6,1 MmMoJB/J1.

BriBonx:

Knunuko-ouacnocmuueckoe 3navenue onpeoeneHuss KOHYeHmpayuu 2a10K03bl 8
Kposu. YBEIUUEHUE COJIep:KaHus IIIOKO3bl B KPOBH (THIEPIIIMKeMHUsi) HaOII01aeTcsl Ipu caxap-
HOM JuabeTe, OCTPOM MaHKpeaTUTe, MAaHKPEaTHUYECKUX LHUPPO3ax, IMOIHMOHAIBHBIX CTpeccax, IMo-
ciie 3(pUpHOro HapKO3a, OOUILHOTO MpHUeMa YIIeBOIOB C MULICH, a TaK)Ke MPHU MOBBILLIEHUH TOPMO-
HAJIBHOW aKTUBHOCTH psizia kene3 (IUTOBUIHOM, THIo¢u3a, KOPKOBOTO U MO3TOBOTO CJOSl HAIO-
4eyHUKOB).CHUKEHHE YPOBHSI TJIIOKO3bI B KPOBH (THUIOTJIMKEMUS) BCTPEUAETCs MPU MOPaKEHUU
MAPCHXUMBI TICUEHU, HApyIIeHUU (PepMEHTATUBHON aKTHBHOCTH MIPH pacrajie TIUKOTeHa; HeJJ0CTa-
TOYHON (DYHKIUHU LIUTOBUIHOM >KeJe3bl, HAMOUYEYHUKOB, THNO(GU3a; Mepeao3UpOBKE HHCYIUHA
IIpU JICYEHUH caxapHOro nuadera, HapYIICHWH BCACBIBAHHS YIJIEBOJOB, OTPABICHUAX (Gochopom,
OeH30110M, XJIOpo(hOpMOM, MPU HEAOCTATKE MpHUeMa C MHILEH yIJIeBOJAOB, MOCIE OOJBIINX MOTEPh
KpPOBH.

IToanuce nperoaaBaTClIA:

TEMA 3AHATHSA 12. BOITPOCHI JJIS TIOATOTOBKHU K KOJIVIOKBUYMY 110 TEMAM:
«BBEAEHUWE B METABOJIU3M U BUOOHEPI'ETUKY. OBMEH
YIJIEBOAOB. ®OTOCHHTE3»

1. Merabonusm. Tlonstie o xarabonu3zme um aHabosin3Me (IIPUBECTH MPUMEPHI), pa3IUyus U
YPOBHU B3aUMOCBSI3U MEXIYy HUMU. Buabl MeTaboanueckux nyrei (mpumepsl). LleHTpanbHble myTH
MeTabonusma. [ToHsATHE O KITIOUYEBBIX (PEryIATOPHBIX) (pepMeHTaX.

2. AneHusoBasi CUCTeMa, €€ KOMIIOHEHTHI, pojib B KieTke. Bunel cunteza AT® B kietke u
crocoObl Tupoan3a. IlepedncnuTe peakuu 1 Mpolecchbl, COnpsbkeHHble ¢ ruaponnzoM ATO. Ux
POJIb AJIs KJIETOK U OpPraHU3MOB.

3. OxucnurensbHoe nexapOokcunupoBanue [IBK. ITouemy mporiecc okMCIMTENBHOTO AeKap-
OOKCHJIMPOBAHUS MHPYBaTa HA3bIBAIOT LIEHTPATbHBIM META00INYECKHM ITyTeM (ITOKaKUTE Ha CXeMe
katabonu3ma)? Hamucate cymMMapHOE ypaBHEHHE U PEAKIIMU OKUCIUTEIBHOTO JEeKapOOKCUIUPOBa-
HUS NHMpyBara. YKa3aTh (pepMeHThl U KO(hepMEHThI MUPYBATIEIUIPOreHa3Horo komiiekca. Kakue
BUTaMMHBI Y4acTBYIOT B 3TOM mpouecce? YTo npou3oinér npu nepunure STHX BUTAMUHOB B Opra-
Hu3Me? Perynsiust nupyBaTAETMAPOreHa3HOrO KOMIUIeKca. PaccunTtaTh sHepreTuyeckuil BbIX0A (B
Mouiax AT®) okucnenus nupyBaTa 10 KOHEUYHBIX MPOAYKTOB OOMEHA.

4. Iukn TpukapOoHOBBIX KuCHOT. [Toyemy nuki KpeOca siBiisieTcst HeHTpaIbHBIM MeTabonnye-
ckum niytem? Tlokazare Ha cxeme karabomm3ma. Oynkmun [[TK. Yto Takoe aHammepoTuyeckue pe-
akuuu (mpumep)? HapucoBath cxemy LITK, Ha3zBaTh BUTaMMHBI, y4acTBYIOIIHE B 3TOM IMpOIIECCE.
Kakue peaknuu nukia KpeGca cBs3anbl ¢ KoMmIuiekcamu JbixarenbHoll nenu? Ckonbko monb ATD
MO>KHO TIpU 3TOM nonyuuTh? [loka3aTh 3T0 Ha cxeme (epMEHTOB TKaHEeBOro jbixaHus. Karabomnu-
yeckas pynkmus mukiaa Kpebca. YmeTs paccunTarh U mokasath Ha cxeme, Ckoibko AT® cunTtesu-
pyeTcst B MUTOXOHPUSAX IIPU OKHCICHUN PA3IUYHBIX CyOCTPAaTOB 1O KOHEUHBIX MPOYKTOB:

a) Tup — pymapar — CO2+H0; e) pen — anetun-KoA — CO2+ H20;

0) mpo —a-ketorayrapat — CO2 + H20; K) Bal — cyknuHWI-KoA — CO2+H:0;
B) acH — okcanoanerat — CO2+ H20; 3) ruc —a-kerorayrapar — CO2+ H20;
r) apr —ao-kerorayrapat — COz+ H20; n) wie — cykuuHmwI-KoA — CO2+H20.

1) MeT — cyknuHuI-KoA — CO2+H:0;
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5. Bugsl 6monornuyeckoro okucineHus. Buramunsl PP u B2 kak y4acTHHKH OKHCIMTEIHHO-
BOCCTAHOBHMTEILHEIX peakuuii. Hapucosars Onok-cxemsl HAJL", HAID®, ®MH u ®AJI. Oxcure-
Ha3HBIN MyTh YTUIM3ALUU KUCIopoja B KieTkax. depmeHThl. Okucienue B MUKpocoMax. Cxema
MHUKPOCOMHOM 11enu. CpaBHUTh OKCHUJIa3HBIM MU OKCUT€HA3HBIM MyTH yTWIM3AIMU Kuciopoaa. Poib
3THUX MPOLECCOB B KIIETKE.

6. TkaneBoe npixanue. CxemMa (epMEHTOB TKaHEBOro AbIxaHHs. KOMIUIEKCHI JbIXaTelbHON
1enu. YKa3zarh Ha CXeM€E YYacTKU C dHeprueH, JoctarouHoi amst oopasoBanusi AT®. Ha ocHoBanuu
KaKoro M3MepsieMOoro MokKas3aTelisi MOXHO OIpPEAeTUTh KOJIMYECTBO IHEPIHH, BBIACISIEMON B peak-
MU TIepeHOoca ANEKTPOHOB? Perymnsnms akTHUBHOCTH (EPMEHTOB JbIXaTeIbHOW Iienu, posib AJ[D,
AT®. YmeTh u300pasuth cxemy (HepMEHTOB TKaHeBOro nbixanus s HAJ[ -3aBucumbix u ®AJl-
3aBHCHMBIX CyOCTpaToB. YMeTh BKIIIOUaTh cyocTpaTsl 1ukia Kpebca (M3omuTpar, o-KeTorayrapar,
MaJlaT, CYKIIMHAT) B JBIXaTEIbHYIO IeNb. YMETh paccuuTarh Kod3((GuUHeHT (ochopuanpoBaHus
(P/O) ans xaxmoro u3 3THX cyocTparoB. Ha cxeme 00s13aTeNbHO yKa3bIBaTh YYACTKU COIPSKEHUS
TpaHCIOPTa 3JIEKTPOHOB U (ocopunrpoBanusi. MOKHO I HCIONIb30BaTh AJIsl OKUCIIEHUS cyOcTpa-
ToB B MuTOXOHApUsX HAJID™? Pons HAJI®D™ B kieTke.

7.4Yrto Takoe okuciauTensHoe (GochopunupoBaHue (OnpeaeieHrne, CyoKkIeTouHas JOKaIn3a-
uus)? OcHoBHBIE TosIokeHHUsT Teopuu [I. Mutdenna, oObSICHIIONINE MEXAHU3M OKHCIUTEIHLHOTO
dbochopunupoBanus. Kak nusmeHsieTcss npouecc OKUCIUTENbHOro GochopunrpoBanus npu HEJO-
CTaTKE KUCIOpOaa B KIETKax (OOBSICHUTH MexaHu3M)? UTo Takoe pa3o0IeHHEe OKHCIUTEIHLHOTO
dbochopunupoanus? Kakumu cBoiicTBaMu AoikeH oOmanarh paszodmurtens? Kak u3MeHsercs
MOTJIOIIEHUE KUCIOpoa MpHU AeHCTBUM pa3oduuTeneil (mosicHuTh MexanusMm)? CpaBHUTH MeXa-
HU3MBI OKHUCIIMTEIBHOTO U cyOcTpatHoro ¢ochopunupoBanus. Kakoit n3 Hux mpeobnanaer B Mu-
TOXOHAPUSIX?

8. 'unosuepreruyeckue coctosHus. MHruOUTOPHI MepeHoca 3JIEKTPOHOB MO JBIXaTEIbHOMN
nenu. B kakom cocTostHUM (OKHCIEHHOM WJIM BOCCTAHOBJIEHHOM) OyIIyT HAXOAWUTHCS MEPEHOCUUKU
AJIEKTPOHOB TIPH OJIOKAJE LEIHU: a) TPOU3BOJHBIMU OApOUTYPOBOW KHCIOTHI; 0) MaJOHOBOM KHCIIO-
TOI1; B) IMaHUJAMH, YTaPHBIM T'a30M; T') POTEHOHOM; ) aHTUMHUIITHOM A?

9. [lepeBapuBanue yrieBonoB. JIakTyno3a n 000CHOBaHUE €€ UCIOIb30BaHUS B NHUTaHUH. Poib
MIUIIEBBIX BOJIOKOH (KJI€TYaTKa, MEKTHHBI) B MUTAHUH YeJIOBeKa. MeXaHU3MbI BCAChIBaHHsI YTIICBO/IOB B
KHIIEYHUKE. YTJIEBO/IbI KaK JIEKapCTBEHHBIE CPEJICTBA (IIPUMEPHI).

10. MexaHu3M TpaHCHIOpPTa IUIIOKO3bI B KJIETKU. HamucaTh peakunio aKTMBUPOBAHUS IMOCTY-
MUBIIEH B KJIETKY TJIIOKO3bI U YKa3aTh MyTH €€ JaJIbHEHIIEro MpeBpalieHusl.

11. XuMu3M peakuuil HEOKUCIUTEIBHOTO U OKHUCIUTEIBLHOIO 3TAlOB aHA3pPOOHOTO TIIUKOJIU-
3a. buojoruueckass pojb TINIMKONN3a, Ha3HAYEHHE JIAKTATAETMJpOreHa3HoW peakuuu. Perymsnus
aHa’poOHOTro pacmnaja IrioKo3bl. Kakoil n3 KiroueBbIX (epMEHTOB INIMKOIN3A SBISIETCS KITIOUEBBIM
U JJIs ApYTuX MyTei oOMeHa rioko3bl? PerynstopHas poisb 2,3-nudocdoraumnepara. DHepreTuye-
CKuil BbIXOA ruKonu3a. MexanusMm cuaTe3a AT® B aHapOOHBIX YCIOBUSIX.

12. XumMu3Mm cnupToBOro OposkeHUs: (HEOKHCIUTEIbHBIN 3Tall, OKUCIUTENbHBIN 3Tamn). Peakuuy,
o011ue Jyisi CIUPTOBOro OPOMKEHUS U TIIMKONIN3a. Pazmnunst 3TuX ABYX HPOLIECCOB.

13. OOMeH 5K30reHHOro 3TaHoa (CXxeMa), TKaHeBas JIOKaJIM3amus mporecca. MexaHusm pas-
BUTHS ATKOTOJILHOM TUMOTJIMKEMHUH U JIAKTAIMIEMUU.

14. A>poGHOE OKHCIEHUE TIIOKO3bl. DTalbl M UX CYOKJIETOUYHAs JOKAIHM3allus, dHEpreTuye-
CKHUIl BBIXOJ (pacyeT MpOBOAMUTH MOITANHO) U MeXaHU3MbI cHTe3a AT®. YpoBHU peryisiuuu, Kio-
yeBble (PEPMEHTHI U UX perynaropbl. CpaBHUTh SHEPreTUUECKUN BBIXO/ aHa3pOOHOTO U a3pOOHOr0
(TI09TaIrHO) OKUCIICHHS TIIOKO3bI U MEXaHU3MBbI cuHTe3a ATO.

15. Cynp6a KOHEUHBIX NMPOIYKTOB INIMKOJIM3a — MUPOBUHOTPATHON M MOJIOYHON KucioT. Ka-
KOBa cy/p0a JaKTaTra, 00pa30BaBILErocs B SpUTPOLUTAX? DTallbl U SHEPreTUYECKHI BBIXOJ a3po0-
HOTO OKHCJIEHMsI JaKTaTa (pacdeT MpoBOJAUTH molTamnHo). Ilytu merabonmusma mupysaTa. Kakoit
MyTh YTHIIM3ALUU IUPYBaTa CTUMYJIMPYETCS TP dHEprofiepuuuTe B KJIeTKax?

16. I'moxoneorene3. buonoruyeckast poib, CyOKJIETOUHAs JOKaIU3alUs, CyOCTpaThl, KIHOYe-
Bble ()EPMEHTHI M PEryJIsIus Iporecca. XMMHU3M KITFOUEBbIX peakluid. YMETh pacCUuTaTh SHEPreTH-
yeckui OanaHc cuHTe3a MoJis rmroko3bl n3 [IBK u HIIYK.
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17. Cxema riukoreHesa B Temnarouurax u MuonuTax. KakoBbl 3amachl yrieBoJ0B B MBIIIIAX, B
MEYECHU U B 1IeI0M opranu3me? PaccunrtaTh SHEProTpaThl BKIIOUEHUSI MOJIEKYJIbI TJIIOKO3bI B MOJIe-
KyJIbI TJIMKOTeHa. ['opMoHanbpHast perysius rIMKOreHesa.

18. I'mukoreHonu3, Ouosnormueckas poiib. Uro Takoe (ochoponu3 M THUAPOIH3 TIMKOTeHA?
Bo3MoxHBI 11 peakiuy THIpoNn3a TiuKoreHa B kieTkax? Cxema docdopomnusza riukoreHa. 3HaTh
pa3nuyMsl 3TOro IMpolecca B MeUeHH W Mblmnax. M300pa3uTh cxemy INIMKOT€HOIN3a MO BIUSHUEM
TJIIOKaroHa, TKaHeBas JIOKaIM3aIus. MexaHu3Mbl aKTHBUPOBAHMS TIIMKOTeH(OCOprIasbl apeHaiu-
HOoM (cxema). Ilokazare Ha cxeMe, YTO BBIFOJHEE B DHEPIeTHUECKOM OTHOIICHUH: cpa3y OKHCISATh
TJIFOKO3Y WJIM BHAYaje MPUCOSINHUTD €€ K IIMKOTreHy (pacyeT MpOBECTHU /ISl aHadPOOHBIX YCIOBHI).

19. Ilenro3odocdaTHblil MyTh pacnaaa TIOKO3bI, ATAIbI, KIOYeBble (pepMEHThI, OHOIOTHYE-
CKasi pOJIb, PETYJIAIIHSL.

20. N306pa3uth cxematudecku oopazoBanue Y JID-raroko3sl. 3HAYEHHE TIIOKYPOHOBOTO ITY-
TH PACIIETUICHHUS TJIFOKO3bI B TIeYeHU U HuOpobdIacTax.

21. Metoapl onpesieieHus: COAEep KaHus TIIIOKO3bl B KPOBU M €€ (PU3MOJIOTHYECKash KOHIIEH-
Tpanus. ['opMoHanbHas peryisiius YpOBHs IIIFOKO3bI B KPOBH.

22. ®otocunte3. CymmapHoe ypaBHeHue. [IurmeHTsl poTocuHTE3a. XapaKTepUCTUKA CBETO-
BOH ctajmu. HenMKIMYIecKuii U MUKIMIECKUI TIEpEeHOC 3JIEKTPOHOB B hoTocuctemax. OOpa3oBaHue
MPOTOHHOTO rpajaueHTa B Tuiakouaax. ®orodochopunuporanne. KoHeuHble TPOAYKTHI CBETOBOM
CTaJluu.

23. XapakTepucTHKa TeMHOBOH ctanuu. CuHTe3 yriaeBoJoB B nukie KampBuHa (cxema, Kiro-
yeBas peakuus). CymmapHoe ypaBHEHHE.

TEMA 3AHATUA 13. OBMEH JIMIINJIOB. IEPEBAPUBAHUE, BCACBIBAHUE
N PECHUHTE3. TPAHCITIOPT OK30I'EHHbIX JIMIIUOB.
OINIPEAEJIEHUE AKTUBHOCTMU JIMIIA3

AKTYaJIbHOCTDb TeMbI

Jlununael — pa3HOOOpa3Has MO XMMHYECKOMY CTPOEHHUIO TpyINa OPraHUYECKHUX BELIECTB
OMOJIOTHYECKOTO MPOUXOKICHHS, M BaXKHAas COCTaBHas 4acTh MULIEBBIX MPOAYKTOB HE TOJBKO
BCJIE/ICTBUE BBICOKOM 3HEPIreTUYEeCKO IEHHOCTH, HO TaKXK€ U MOTOMY, UYTO B XKHUpPax coJiepiKarcs
KUPOPACTBOPUMBIE BUTAMUHBI U TIOJMHEHACHIIICHHBIE )KUPHBIE KUCIIOTHL. Taknue )KUPHbIE KUCIOThI
B OpraHu3Me SIBJISIIOTCS MPEIIeCTBEHHUKAMU 3HK03aHOMI0B — JIMITUIHBIX TOPMOHOB, UTPAIOIIUX
BaYKHYIO POJIb B Pa3BUTUH BOCIIAJIEHMs], aJUIEPTUH, IIPOLIECCA CBEPTHIBAHUS KPOBH.

[lepeBaprBaHre JUMUIOB B KEIYAOYHO-KUIIEYHOM TPAKTE — CIIOKHBIH OMOXUMUYECKHI
nporecc. s co3nanus GU3MOIOTHUECKUX YCIOBHM TUAPOIIN3a JIMIUA0B B KMILIEUHUKE HE00X01U-
MO TOJIHOLIEHHOE ()YHKIIMOHMPOBAHHE HECKOJBKHX OpPraHOB: NEYEHHU, MOJKEITYAOYHOU >KENe3bl,
TOHKOTO KHIIIEYHUKA.

JIunuapl — ruapodoOHbIe COeMHEHUS, UX IPUCYTCTBUE B KPOBOTOKE BO3MOYKHO TOJIBKO B BUJIE
CTIEIMANIBHBIX TPAHCIIOPTHBIX (POpM — JunonpoTenHoB. Hapymienuss oO6pa3oBaHusl JTUIONPOTEHHOB
(WM MX YTUIIM3aLUH) SIBJISIOTCS IPUYUHAMM PAa3BUTHSI TUIIO- U TULIEPJIUTIONPOTENHEMUIA.

Iean 3ansaTHA

3akpenuTh 3HaAHUS 110 XUMUHU JUMHUI0B. Y CBOUTH MOJIEKYJISIPHbIE MEXaHU3MBbI IIE€peBapUBaHUS
U BCaChIBaHMS JUINHUAOB MUIIHM, PECUHTE3A JUIHNI0B, TPAHCIIOPTA dK30TE€HHBIX JIMIIUJOB 110 KPOBE-
HOCHOMY pyciy. M3yunuTh BIusiHUE jKeI4M HAa aKTUBHOCTh MaHKPEaTUYECKOM TUma3bl.

JJ1st mpoBepKM UCXOAHOT0 YPOBHSI 3HAHUI BBINOJHUTE CJIeXYIONIHE 3aaHMS:

3aoanue 1. BcnoMHHTE, YTO MPUPOJTHBIC KUPHBIE KUCIOTHI OBIBAIOT HACBHIIICHHBIC U HEHA-
ceimeHHbIe. [1oMeHOBRIC KUPHBIC KUCTOTHI SBISIOTCS HE3aMEHUMBIMHU (paKTOpaMH MMUTAHUS U JIe-
JSTCS Ha 2 TPYIIIEI — ®-3 U -6 — B 3aBUCUMOCTH OT TOJIOKESHHS IBOHHON CBS3H OT YTIIEPOTHOTO
aToma mocjaeAHeil (MeTUJIbHOW) TPYIIIbL.
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[TonGepute Asst KX 101 KUPHON KUCIOTHI COOTBETCTBYIOIIEE 0003HAYCHHUE:

1. TlaapmMuTHHOBAS A.18:2 »-6
2. CreapuHoBas b.18:3 ®-3
3. OienHoBas B.20:5 ®»-3
4. Jlunonesas I.20:4 &-6
5. JluHoneHoBas 1181 09
6. ApaxumoHOBas E. 18:0

7. DUKO3AICHTACHOBASL Y 6: O

3aoanue 2.1lpn noGaBiieHUM K Karule HE3MYJIbIMPOBAHHOTO >KHPA COJEH KETUYHBIX KUCIOT
obpazopanoch 102 mesnkux kanenb xupa. Kakum cBOHCTBOM KENTUHBIX KMCIOT MOKHO OOBACHUTH
UX 3MYJIbrUpyloliee qeicTBue?

A. AMpubUILHOCTBIO b. PacTBOpUMOCTBIO TOJIBKO B BOJIE
B. PacTBOpHMOCTBIO TOJIBKO B HEHOJISIPHBIX PACTBOPUTEIISX
I'. HepacTBOpUMOCTBIO B BOJIE J1. HepacTBOpMMOCTBIO B OPTraHUYECKUX PACTBOPUTEIISIX

3aoanue 3. B pacTBope ¢ MOMOIIBIO CIICHU(UUECKUX PEaKIUid OMPEIEIEHbI CIEAYIOIHE MPOIYK-
TBI THAPOJIN3A: TIMIEPOIT U KUPHBIE KUCIOTHL. Kakoe BeniecTBo ObLIO MTOIBEPTHYTO THAPOIU3Y?
A. Xonecrepon B. ®ocharuauiaxoamH
b. Tpuanunrnunepon I'. XoneBas kucnora . Chunrozun

3aoanue 4. O6paTtute BHUMAHHUE, YTO B COCTaBE TIUIEPOJIMITHIOB HEHACHIIICHHBIE JKUPHBIE
KHCJIOTHI OOBIYHO pacnosaratorcs B 2 (f)-nonoxenuu. Hamummre ¢opmyny 1-mampMuTown-2-
JIMHOJIEOMII-3-CTEAPOMITIIUIEPOIIa. DTO COSTUHEHHE

A. T'uapodunsHOE b. 'unpodobHoe B. Amdudunbaoe

IIpasunvHocmo pewienuii nposepvbme, CONOCMABUSE UX C OMBEMAMU.
Bomnpocsl nuis o0cyx1eHus

1. O6mas xapakTepucTuka U KiaccupuKanys JUIUA0B (OMBUISIEMbIE U HEOMbUISIEMbIE, TIPO-
CTBIE U CIIOXKHBIE). XapaKTEepUCTHKA TPYII JUIUAOB (XUMHUYeckre (opMyiabl M HOMEHKJIaTypa
AIWITIIMLIEPOSIOB U TIuUepodochoIunuaoB; OJOK-CXeMbl CTPOEHHUS BOCKOB, c¢uHrodocgo-
JIUIIMA0B, T'NIMKOJIMIIM OB, Cy.]'IB(l)OJ'II/IHI/I)IOB). buonoruyeckas POJIb JIMITUAOB.

2. [IpuMeHeHNe TUIHIOB U MX KOMIIOHEHTOB B Ka4eCTBE JICKAPCTBEHHBIX mpernapatoB. CTpo-
CHHUC JIMTIOCOM, HUX IIPUMCHCHHUC U CIIOCOOBI MOJIYUCHUA.

3. Jlummuaer iy, [lepeBaprBanue JIMMTUIOB, STaNbl. DMYJIBIHpOBaHNE (Ha3Ha4YeHue, (pakto-
PBIL, CTa6I/IJ'II/I3aI_[I/I5I )I(HpOBOﬁ BMYJ'IBCI/II/I). >KCJ'I‘IB, KCIIYHBIC KHCJIIOThI (HepBI/I‘IHBIe, KOHBIOTUPOBAH-
Hble, BTOpHYHbIE). MecTo 0O0pa3oBaHMs, y4yacTHME€ B YCBOGHMM JMNUAOB nuiuu. [leyeHouyHO-
KHIICYHAA pCUUPKYIALUA KCITUHBIX KUCIIOT.

4. T'uaponu3 nunuaoB (cXeMsbl npeBpaiieHuii). @epMeHTsl (MecTo 00pa3zoBaHus, CyOCTpaTHas
cnenupuIHOCTh). BeackiBanue (MexaHU3MBbI, MULICJUIAPHOE pacTBOpeHue, cyabba muremnn). [Ipen-
CTaBJICHHE O HAPYIICHUSIX NIepEeBapUBAaHUS M BCACBIBAHUS JIUTIH]IOB.

5. Pecunres TPUAOWITIINICPOJIOB U I‘JII/II_[CpO(I)OC(i)OHI/IHI/II[OB B DHTCpOLUTAX. TpaHCHOpTHLIC
¢dopmbl TMHIOB B KpoBH. CTpOeHHE W METa00IH3M XIJIOMUKPOHOB.

Jlumepamypa 01 noo0z2omoexu

1. Buonoeuueckas xumust / B. K. Kyxta [u ap.]. Mocksa : Bunom ; Musck : Acap, 2008. C. 193-210, 213-216.

2. buonocuueckas xumns : yue6. nocooue / A. /1. Taranosuu [u ap.]. Munck : benapycs, 2013, C. 82-87.

3. bepesos, T. T. buonornueckast xumus / T. T. bepesos, b. ®. KoposkuH. Mocksa: Menununa, 1990. C.276—

291, 305-309, 315-316.
4, Kowncnexm nexuui.

3aaHus 1J151 CAMOCTOATEIbHOH padoThl
3aoanue 1. BciomHuTE KilacCU(pUKALIMIO JIUIUI0B U HAMUIIUTE (POPMYIIbI TPUALUITIUIIEPO-
J0B ¥ ruiepodochonunuIoB. 3alOMHUATE, YTO BaXKHOE CBOMCTBO HEKOTOPBIX JIMMUI0B — aM(u-
(UITBHOCTB, T. €. CIIOCOOHOCTh B3aMMOJICUCTBOBATh Kak ¢ THIPOPOOHBIMHU, TaK U ¢ THAPOPUILHBI-
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MU MosiekynaMu. OOpaTtuTe BHUMaHUE Ha TO, YTO JIMIUBI BHIOJIHSIOT pa3Hble ()YHKIUHU B 3aBU-
CHUMOCTH OT UX CTPOEHHUs U cBOWCTB. Kakue pyHKINY BBIMOIHSIOT NepedyrcIeHHbIe HUXKE JTUIHIbI?

A. Xonecrepon 1. DHepreruueckas

b. Tpuanunrauneposn 2. CtpykrypHas

B. Kupnbie kucioThbl 3. IlpeniecTBEHHUK CTEPOUTHBIX TOPMO-
I'. ITonrHEeHaChIEHHBIE JKUPHBIE KUCIIOTBI HOB, BUTaMHUHA [[3, )KEJTUHBIX KUCIIOT

. ®ochomumnuas 4. TlpenmecTBEHHUKH SUKO3aHOMI0B

E. I'mukonunuasl 5. Tepmoperynsuus

3a0anue 2. 3armOMHHTE 3Tanbl IEPEBAPUBAHUS U BCACBIBAHUS MHIIEBBIX KHPOB (IMYIIBIHPO-
BaHME, TUAPOIN3, 00pa30BaHUE MUIIEIUT U BCACBIBAHUE B CIIM3UCTYIO KUIICYHUKA). Y MEHTe Ha3BaTh
(bakTopHl, CIIOCOOCTBYIOIINE 3MYJIBIUPOBAHUIO )KUPOB, M MEXaHU3M CTAOMIIN3alUN SMYIbCUU TI0]
JEHCTBUEM COJIeH JKEMTYHBIX KUCIIOT, UCXOJS U3 CTPYKTYPBI 3TUX COCHUHEHUI. YKaXHUTE, Kakas U3
MEPEYHCICHHBIX JKETUYHBIX KHCIIOT SIBJISCTCS HanOoJIee CUIIbHBIM SMYJIbIaTOPOM:

A. XoneBas B. I'muxoxoneBas M. Je3okcuxoaeBas
b. Xenone3zokcuxonenas I'. JIutoxonesas

2.1. ITonGepute MecTO 00pa30BAHUS IS BHIIICTICPEYMCICHHBIX )KEITYHBIX KHCIIOT:
1) nedens; 2) KMILEYHUK; 3) mopKenyiouHas Keeza

2.2. V3yunte cxeMmy NEYEHOYHO-KUIIEYHON PELUPKYISILMU KEIYHBIX KHCIOT U oOpaTture
BHUMAaHHE HA TO, YTO €KETHEBHO ¢ KasioM BeIaensercs 0,5—1 T KeTIHbIX KUCIOT. DTO €AMHCTBEH-
HBII 3HAUMMBIH IIyTh BBIBEACHUS XOJIECTEPOIIA U3 OPraHU3Ma.

3aoanue 3. ImynbrupoBanue rufipodoOHBIX KUPOB — OJHO U3 YCIOBUM YPPEKTUBHOIL pa-
00THI MaHKpeaTHYecKoi nna3el. Hanummre B 001meM BHUe peakiuio mo3tanHoro ruaponusa TAT
I0J1 IEHCTBHEM ATOT0 (pepMEHTA C YUE€TOM TOr'0, YTO IaHKpeaTHuecKas Jiumnas3a ¢ 60JblIei CKopo-
CTBIO PaCIIEIUISET B XKHUPaAX CI0KHO-I(UPHBIE CBA3H B OL-TTOJIOKEHUH. [10T4epKHUTE OCHOBHBIE KO-
HEYHBIC TIPOIYKTHI TIEpeBapUBaHUS KUPOB. BeiOepuTe MPaBUIIHHBIN BApHAHT OTBETA.

Ilepen BcacbiBaHMEM B CIM3UCTYIO TOHKOTO KHIIEYHHMKA U3 XKETUYHBIX KUCIOT, XOJecTepoa U
aMmpuUIBHBIX MPOAYKTOB THIPOJIN3a KUPOB (KUPHBIX KHCIOT U [3-MOHOALMJITIUIIEPOIJIOB) 00pa-

3YIOTCH:
A. Munemist B. CekperopHbie rpaHyIibl
b. JIuntocomsl I'. TpunanunriIuneposs

3.1. [lepeBapuBanue GpochonunuaoB NPOUCXOTUT MO AEHCTBUEM MAaHKpeaTHYecKuXx Qocdo-
JMIa3 ¢ 00pa3oBaHUEM TJIHIIEPOJIa, BBICIIUX KUPHBIX KHCIIOT, a30THCTHIX coennHeHnH U (ocdop-
HOW KHCIIOTHI. 3alIOMHHTE, KaKUe CBA3M CHEM(PUUECKH THIPOIU3YIOT pa3Hble BUAbI Goconunas:

®docdonunmaza Ay

docdonumnaza A,

| OH _, CHs
CH,~ Q- P <O CH,— CH, — N*- CH,

N CH;,

dochonumaza C
b ®docdonumnaza D

3aoanue 4. 3aioMHUTE, YTO B KJIETKaX CIM3UCTONH OOOJIOUKM KHIIEYHHKA (B SHTEPOLUTAX)
npoucxoaut pecurre3 TAI' u pochonunumioB U3 BCOCABIIMXCS MPOAYKTOB THApoIn3a. BeryunTe
peaKiuu pecuHTe3a JUIHIOB.

OreHuTe NPaBUIBHOCTH (Ppa3bl: COCTaB KUPHBIX KUCIOT PECUHTE3MPOBAHHBIX JIUMHJIOB MO-
KET CYIIECTBEHHO OTIMYaThCcs OT mumieBbix xupo, [IOTOMY UTO cyOGcTparsl pecuHTE3a
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)KI/IpOB — HC€ TOJIBKO BCOCABIITHUECCA )I(I/IpHBIe KHCJIOTBI, HO U )KI/IprIe KHCJIOTHI, CHHTGSHpOBaHHBIC B
CIIM3UCTON KUIIICYHUKA.

3aoanue 5. O3HaKOMbTECH ¢ OOLIUM MPUHIIUIIOM CTPOEHUS JIUITONPOTEHHOBBIX YaCTUIL U
PAacIoyioKUTe KOMIOHEHTHI B COCTaBE XMIIOMUKPOHA!
1. BaytpenHsst yacts (s1p0) A. Ddupsl xomecrepoia
2. Hapy»xHas yactb (0005109Ka) b. Tpuanuiarauueposist
B. ®ochomumuapt

I". CBOOOIHBIH XOTIECTEPOIT
J1. Ao B-48

3adanue 6. Beibepure 0COOCHHOCTH, XapaKTEPUIYIOIINE TPAHCTIOPT SK30TCHHBIX JTUTHIOB:
A. XUJIOMUKPOHBI MOCTYTAIOT HEMOCPEACTBEHHO B KPOBOTOK
b. XunoMUKpOHBI TOCTYMAIOT B IUMQY
B. Ilocne runponuza TAI' B cocTaBe XUIIOMUKPOHOB JIMIIOTPOTEHHIIMIIA30M, paclojiaralolieiics Ha
SHAOTEJINU COCY/AOB, )KUPHBIE KUCIOTHI IIOCTYNAIOT B KJIIETKU Pa3IMYHbIX TKaHEH
I'. OxkonyarensHOE paciierieHne 00JJOMKOB XUJIOMUKPOHOB HA COCTaBHBIE KOMITIOHEHTHI IIPOUCXO-
JUT B T€NaTOLIUTAX

Hpa6uﬂbHOCWZb pemeHuﬁ npoeepbme, conocmasus ux ¢ omeemamu.

IIpoBepbTe Bamm 3HaHUSA (CAMOKOHTPOJIb YCBOCHHS Te€Mbl)
3aoanue 1. Bece nepedncieHHbIC JIUMUIBI OTHOCATCS K Tunepodochomunuaam, Kpome:
A. TummansmutonndochaTuInixoruHa I'. ®ocharununcepuna
b. ®ocharuaHoi KUCIOTHI . ®ocharuaunmHozuTona
B. Cpunromuenuna
3aoanue 2. Iluwessle xupbl B XKKT noasepratores epMeHTaTHBHOMY Ipoiu3y. B kakom
otnene XXKT nmpoucxoaut pacuienieHue skMpoB y B3pOCIbIX JIt01ei?
A. PoToBoii monoctu B. Kenynke J. IlumeBone
b. ToncroM kunieyHuke I'. ToHKOM KHUIIEYHUKE
3aoanue 3. BombHOMY C XpOHUYECKUM MaHKPEATUTOM B Kypce KOMILIEKCHON Tepanuu peKo-
MEHJIOBaH npenapar xeauu. Kakue KOMIOHEHTHI )KeJTYM y4acTBYIOT B IEpEBapUBAHUU KUPOB?

A. Beicuimne )KMpHBIE HACBIILEHHBIE KACIOTHI I'. ITankpeaTnyeckas aunasa
b. Xonecrepoin u ero apupsl . Inanyirinnepossl
B. Conu »enuHbIX KUCITOT E. [Tankpearnueckas o-amuiasa

3aoanue 4. CpIBOpOTKa KPOBU OOJIBHOTO, B3ITON YTPOM HATOLIaK, UMEET MOJIOUHBIHN BHI.
ITpu ananu3ze oOHapyx)eHo BbIcoKoe coepkanue TAID u xunomukpoHoB. HacnencrBeHHbli gedext
Kakoro (pepMeHTa NPUBOAUT K XMIIOMUKPOHEMUU?
A. TkaHeBOW rOPMOH-9yBCTBUTEIBHOM JINIIA3BI I'. ITankpeaTn4ecKo JIUIA3bI
b. Xonecreponacrepassl . ®ocdonunazbl
B. JIunonporenHaumnassl

3aoanue 5. Kakoi u3 nepedyncieHHbIX (JEPMEHTOB BHICBOOOXK/IAET apaxUAOHOBYIO KHCIOTY
13 MeMOpaHHBIX (ochHOTUIHI0B?

A. ®ochonunaza Ay B. [lankpearnueckas iaumnasza
b. ®ocdonumnaza Az I'. T'opMOH-4yBCTBUTENBbHAS JIUIIA32
OTBETHI K 3AIAHUSIM

Jlna camonpoeepku ucxo0Hnozo ypoeHsa 3HAHUIL:
11-X;2-E;3-1;4—A;5-b;6-T1;7—-B);2A; 3b; 4b.

Jlna camocmoamenwvhou pabomuol:

1A-2,3;b-1,5B-1; -4, 1-2,E-2);2B;21(A-1;6-1;B-1;T -2, 1—2);
3A; 4. Bepno. 5(1-A, b; 2-B,T',/); 65,B,I".
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JlabopaTopnasi padora

Pa6ota 1. Kunemuxka oeiicmeusn nankpeamuueckoii 1unazl

Ipunyun memooa. CKkopocTb NEHCTBUS JINIA3bl B OTJEIbHBIX MOPLUIX MOJIOKA OIIPEIEISIETCS
M0 KOJIMYECTBY >KUPHBIX KHUCIOT, 00pa3ymoIIUXCs MPU TUAPOIINU3E KUPA MOJIOKA 32 OINpeleIeHHbIN
IPOMEXYTOK BpeMeHH. Konn4yecTBO JKUPHBIX KUCIIOT ONPENENISAIOT TATPOBAHUEM IIEJIOUBIO.

Xoo pabomul. B npoOupKy HamuBaoT 5 M MoJioka U 100aBisitoT 1 mMa 5% pacTBopa maHkpe-
aThHa (COKa MOJUKENya0uHOH sxene3bl). [lpunmuBaror 1 M xKemdn, cofepXKuMoe MpoOUpKU ObICTPO
nepememuBaioT. OtOuparoT 1 Mi cmecu B konlOy, nobdasmnstor 1-2 kamnu 0,5% pactBopa denosnd-
tanenra U TUTpytoT 0,050 pactBopom NaOH 1o cnabo-po30Boii OKpacku, HE UCYE3AIOIICH B Teue-
Hue 30 cekynna. [Ipobupky ¢ ocraBmieiicsi cMecbio momeniaroT B Tepmoctar npu 38°C. Uepes ka-
xnpie 10 MuHyT M3 npobupku otéuparot no 1 mu cmecu u tutpyrot 0,058 pactBopom NaOH B
MPUCYTCTBUHM (PeHodTanenHa 10 caabopo3oBoil okpacku. [IpoBonar 5 Takux ompeneneHui, 3a-
MUCHIBAIOT PE3YJIbTAThl M HA OCHOBAHHH IOJyYEHHBIX JAHHBIX CTPOST KPUBYIO, OTPAXKAIOUIYIO MPO-
L[ECC TUAPOIIN3A KUpPa MO JeHCTBUEM (epMeHTa JIMIa3bl BO BpEMEHH.

Pesynprarsr:
Bpems nakyoannu
0 MuH 10 mun 20 MmuH 30 Mmun 40 mun 50 Mmun
O0BneMm
NaOH, mua
{L
=
2
T
o
[+
pd
t, ;peM;{ (MHUH)
Pe3yabrar:
BriBonx:

Pa6ota 2. [leiicmeue ¢hocghonunasz noodiicenyoounoit sceneszol

Ipunyun memooa. O peictBum dochonumnasz moHKeTyJ0YHON Kene3bl Ha Tauiepodochomm-
MUBI TUYHOTO JKENTKA MOYXKHO CYIHTH IO TIOSBJICHUIO CBOOOAHOM (hOoC(HOPHOI KUCIOTHI, CIIOCOOHOM
00pa30BBIBATH JKENTHINA OCAJOK MPU HArPEeBaHUU C MOJIMOAATOM aMMOHHUSL.

Xoo pabomei. B nBe mpoOMPKH HAIMBAIOT IO 5 Karellb CYCIEH3UH SIMYHOTO KenaTka. B 1-10
npoOUPKy A00aBISAIOT 2 Karlld MaHKpeaThHa, a BO 2-10 (KOHTPOJIbHYI0) — 2 Kamiau Bojabl. O6e
npoOupku momemaroT B Tepmoctar npu 38 °C Ha 30 muH. [locme mHKyOanmu B 00e mpoOUpKH
HaJIMBAIOT MO 5 Kamenb MOJIMOJEHOBOIO peakTHBA, HArPEBAIOT UX Ha IJIAMEHU TOpENIKU U OXJia-
KJIAI0T BOJION TOJ] KPAaHOM.

BriBonx:

[Toanucey mpenomaBaTens:
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TEMA 3AHATHSA 14. AETIOHUPOBAHUE U MOBWJIN3ALIUA JIUIINIOB. OBMEH
XOJIECTEPOJIA. TPAHCIIOPT JIMIINJOB KPOBbIO.
ONPEAEJIEHME $-JIMIIOITPOTENHOB B CBIBOPOTKE KPOBH

AKTYaJIbHOCTbH T€MbI

Hpoueccm ACIIOHUPOBAHUA U MOGI/IJII/I?;aI_[I/II/I JIMIIUA0B M3 KHUPOBBIX ACIIO B3aUMOCBS3aHbI U
MO/IBEPKEHbI YeTKON TOPMOHAIBHON PETYISIUH.

XonecTtepon — BaXHBIA 3JIEMEHT MEMOPAHHON CTPYKTYPBI, MPEANIECTBEHHUK CTEPOUTHBIX
TOPMOHOB, BUTaMHHa [[, 5KeTYHBIX KUCIOT. XO0JIeCTepos MPUCYTCTBYET B MHUIIEBBIX KUPAX U MOKET
CHUHTC3UPOBATLCA MHOI'MMH TKAHAMMU. Mexanu3M ero cuHresa HaxXo4uTcCd 1moa CTporum MeTa0o0JIH-
yeckuM KoHTposieM. C HapylieHHeM OOMeHa JIUIKU0B U XOJIECTEPOIIa CBsI3aHbl TaKKUe 3a00JIeBaHMUs,
KaK O)KUPEHUE, aTePOCKIIePO3, UIIIEeMIYecKast 00JIE3Hb Cep/Illa, )KeTIYHOKAMECHHAsT 00JIe3Hb.

JIMMoOnpOTENHOBBIN CIEKTP IJIa3Mbl KPOBU — OCHOBHOM IOKa3aresb JUMHIHOTO OOMEHa B
OopraHmu3mMe, 1 USMCHCHUC COOTHOILICHUSA JIUIIOIIPOTCUHOB CBUACTCILCTBYCT O HAPYIICHHUU MeTa60-
JTU3MaJTUIHIIOB.

ean 3anaTUSA

W3yuuth mpoiecchl CHHTE3a U pacnajia JUnuaoB B opranusme. ChopmMupoBaTh mpecTabiie-
HUE O MEXaHMU3ME CHMHTE3a XOoJiecTeposa B KieTkax. [IproOpecTy HaBBIKM KOJIMYECTBEHHOTO OIpe-
neneHus 3 — IMnonpoTeHOB B KPOBHU.

JJ1s npoBepKHU MCXOAHOT0 YPOBHS 3HAHUII BBITIOJHUTE CJIeAYlolIee 3alaHue:

3aoanue 1. Viccnenyemoe BEIIECTBO MOABEPIIIU THAPOIN3Y U C MOMOIIBI0 KaYECTBEHHBIX Pe-
aKIMI OMpeIeNInIu B TUIPOIU3aTe KUPHBIE KUCIOTHI U XoJiecTepos. Kakoe BelecTBo uccienoBa-
J0Cch?

A. XomneBas KHCIOTA. b. Tpuanunrmumepon.  B. @ochaTuaniaxovH. I'. Bock.

Hpa@uﬂbHOCWlb PEUeHUs nposepbnie, COnocmasue eco ¢ omeenamu.
Bonpocs! 1u1s1 06cyxneHust

1. Cunre3 TAI u rimuuepodochoaunuIoB B MEYEHU U SKUPOBOM TKaHU (XMMM3M, oOlIMe
JTanbl CUHTE3a, pa3anyus).

2. MoOunu3anus JUNHI0B U3 KUPOBOH TkaHM (cxema, HAM®D-3aBUCHMBII MEXaHU3M aKTH-
Ballil TOPMOH-YYBCTBUTEIBHOMN JIMIa3bl, TOPMOHAJIbHAS perynsauus). Poib AenoHupoBaHus U Mo-
OUITM3aIMH KHUPOB.

3. XounecTepon, OnoJorHuecKas poiib, MUIIEBbIe HICTOYHUKU. BrIBeZIeHNEe X0mecTepoiia H3op-
raHN3Ma, JKEeTUHbIE KUCIOTHl KaK OCHOBHOW KOHEUHBIN MPOAYKT OOMEHa X0JecTepoia, peicTaBiie-
HUE O JKeITYHOKaMeHHOH Ooyre3Hn. brocuHTe3 Xxonecreporna (TKaHeBas M CyOKJIETOUHAs JIOKAIN3a-
1Us1, CyOCTpaThl, 3Tambl, XUMHU3M | 3Tana, peryssamus).

4. TpancnioptHble (Gopmbl munuaoB B KpoBHu. Ctpoenue u Merabonusm JITTOHII, JITIIIII,
JITTHIL, JITIBII. MexanusMm pa3BUTHS KUPOBOTO NMEPEPOKACHUS MeueHU. JInnoTponHbie GakTophI.

5. MexaHnusMbl mojjiepkaHusi OanaHcaxoJjiecTeposia B KieTKax. TpaHcmopT xolecTeposia
(3X) BO BHEMEUYEHOUYHBIE KIIETKH, poJib anoBigo. Pons JIIIBIT u JIXAT B pasrpy3ke KJIETOK OT U3-
ObITKa X0secTepona. Merabomm3m 2¢upoB xosnectepona, poiib AXAT, xonecteposdcrepassbl.

6. buoxumus arepockiiepo3za. OCHOBBI NMPO(UIAKTUKN M JAUATHOCTUKU aTepocKieposa (UH-
JIEKC aTepOreHHOCTH ).

Jumepamypa onsa nodzomoexu

1. Buonocuuecxas xumust / B. K. Kyxra [1 1p.]. Mocksa : Brrom ; Mumsck : Acap, 2008. C. 210-231, 254-258.

2. Buonoeuueckas xumusi : yue0. mocobue / A. JI. Taranosud [u ap.]. Munck : benapycs, 2013, C.87-91, 98-101.

3. bepesos, T. T. buonornueckas xumust / T. T. bepesos, b. ®@. KoposkuH. Mocksa : Meauimna, 1990. C. 292-293,
305-317, 443 -445.

4. Kowucnexm NCKIMA.
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3aoanus NI CAMOCTOSITE/IbHOM PadoThI

3adanue 1. BCnOMHHUTE, YTO XOJIECTEPOJI — CTPYKTYPHBIH KOMIIOHEHT OMoMeMOpaH Bcex
TKaHeW opraHu3Ma. J{ns cMHTe3a pa3NuYHBIX OMOJIIOTUYECKH aKTUBHBIX BEHIECTB B OPTaHU3ME HC-
M0JIb3yeTCsl CBOOOTHBIN XOJIeCTepodI, Toria Kak 3repuduirpoBaHHas hopmMa — pe3epB XojecTeposa B
KJIETKE.

1.1. Y3 opranusmMa uenoBeKa eXXeIHEBHO BBIBOJUTCS OKOJIO 1 rpamMma xoinectepona. HazoBu-
Te HanboJjee 3HaUUMbIe TyTH BBIACTICHHUS X0JIeCTepoa;
A. B cocTaBe XUIIOMUKPOHOB I'. B Buze cTepouaHbIX TOPMOHOB
b. B Buie coJieil aKeMUHbIX KUCIIOT J. Pacmeruisiercst no arnetui-KoA
B. Brinenenue ¢ dpexkanusmu

3a0anue 2. BelyunTe W HaNUIIUTE MOCIEIOBATEIBHOCTh PEAKIUl CHHTE3a XOJIECTeposa U3
aretusi-KoA 10 06pa3oBaHus MeBajJoOHAaTa, YKAKUTE (EPMEHTHI.

2.1. OTBeThTE Ha BOIPOC: MOXKHO JIM CHIDKEHHEM TOTPEOJICHHS XOJIECTEposia ¢ MHINEH 10
100 Mr B CyTKH BbI3BaTh CHUKEHHE KOHIIEHTPALIMHU X0JIECTEpOsIa B KPOBU?

3aoanue 3. 3HaliTe CTPOCHHUE U POJIb PA3IMYHBIX JTUIIONPOTEUHOB B TPAHCIIOPTE X0JIECTEPOJIa
B opranusme, yuactue JIITHIT u JITIBII B nepenoce xonecreposa U3 KPOBOTOKA B TKAHH M U30BITKA
XO0JIECTEPOJIA U3 TKAHEH B I€YECHb.

3.1. Beibepure, B Kakoii popMe MUILEBOI XOJIECTEPOII MOCTYAET B KPOBOTOK:
A. JIITHII b. JIIIBIT B. JIIIOHII I'. Xn1oMuKpoHOB

3aoanue 4. lpu uaTeHCUBHOU (pu3MUeckor paboTe aKTUBHPYETCS MOOMIM3AIMS HEHTpaib-
HBIX KUPOB M3 JCTO.

4.1. Kakoii ¢pepMeHT oCcyIIecTBISET BHYTPUKIETOUHbIHN TUIONN3?

A. Ilencun B. JIunonporennnunasa . ®ocdonmumnaza
b. 'opmoH-uyBCTBUTENIbHAS JIUIIA3a I'. Dunonentumasa

4.2. KakuM ropMOHOM aKTHUBUPYETCSI 3TOT (pEpMEHT?
A. MucynuaoM b. I'mokaronom B. KagpnuronunHom I'. OkcuronmHoOM

HpLIGMJleOCmb peweﬂuﬁ npoeepbsnie, conocmaeue ux ¢ omeemamul.

IIpoBepbTe Bamm 3HaHUSA (CAMOKOHTPOJIb YCBOCHHS T€MbI)

3aoanue 1. Kakue TUNONpOTENHBI ABISIOTCS aHTHATEPOTeHHBIMU?
A. JIITOHIT b. JIITHII B. JIIIBII I'. Xui1oMuKpOHBI

3aoanue 2. 'Y monei, B pallioHe KOTOPBIX MTpeo0IagaeT pacTUTEIbHAs MU U pbl0a, 3HAUH-
TEJIbHO CHUKEH PUCK 3a00J1eBaHus aTepockiepo3oM. Kakue BeniecTBa, BXOASIINE B COCTaB 3TUX
IIPOJYKTOB, MOTYT OKa3bIBaTh aHTHAaTeporeHHoe aeiicteue? Mx posib B oOMeHe xonecreposia’?
3aoanue 3. KakiM TOPMOHOM PETYITUPYETCSI CKOPOCTh MOOUITU3AINH KUPOB TIPH H3MEHEHUU
pexuMa muTaHus?
A. I'mrokaronom B. Anpenanuaom . Ilapatupuaom
b. Oxcutonmaom I'. KanbimmToHnHOM

3aoanue 4. 1ns cutyanuu, Korjaa NpouCXOIUT JEMOHUPOBAHUE JIUIHIOB, XapaKTEPHO:
A. IloBbllIeHHE CEKPELIMN UHCYJINHA
b. YBenuuenue B KpOBU KOHIEHTPALIUU CBOOOIHBIX KUPHBIX KHCIOT
B. VBenuuenue B kposu koHueHTpauuu JIIIOHII n xunomukpoHos
I'. TloBblIEHHAs AKTUBHOCTh TOPMOH-YYBCTBUTEIBLHOM JINIIA3BI
J1. IloBBllIEHHAs AKTUBHOCTD JIMIIONPOTENHIIUIIA3BI
3aoanue 5. Kakue 1moyioxeHust IpaBUIIbHBI JIs1 CUTYaIlUH, KOTIa IIPOUCXOAUT MOOMITU3AIIHS
IUNUI0B?
A. KoHIIeHTpaIus JKUPHBIX KUCIOT B KPOBHU BbIILIE HOPMBI
b. Konuentpanus JITIOHII Bbiie HOpMbI
B. N'opMon-uyBCcTBUTENBHAS JTHTIa3a HaXoauTcs B pochopunmpoBanHon popme
I'. JlunonpoTenHaunasa HaxoaurTcs B pochopminpoBaHHON Popme
. AKTUBHOCTb JIMIIOIIPOTEHHIINIIA3B] CHUKEHA
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3aoanue 6. CpaBHUTE OCOOEHHOCTH OMOCHUHTE3a JIMMTHIOB (TPHALMIITIIUIICPOJIOB) B pa3iny-
HBIX TKAHSX, 3aITOJTHUB TaOIHUILy:

Hcxoanbie cyOcTpaThl dopma TpaHCIIOPTA JIUIIU-

Tkaup
CHHTE3a JIOB U3 OpraHa

Cinusucrast 000J109Ka TOHKON KHIIKU

Ileuenn

JKupoBasTkanb

3aodanue 7.CpaBHUTE OMOCHHTE3 TPHAIMIITIUIIEPOJIOB B TICYCHH U )KUPOBOM TKAHU:
1. buocuHTe3 KUPOB B IEUCHU A. CBOOOIHBIN IHIIEPOT UCTIOIB3YSTCS ISl CHH-
Te3a JKUPOB

2. BUOCHHTE3 )KUPOB B KUPOBOM TKAHU b. B mpomecce 6nocunTesa obpasyercs gocda-
TUJIHAs KUCJIOTA

3. O6a mporecca B. Crtumynupyercs npu HU3KOM KOHIEHTPALIMKU
IJIIOKO3BI B KPOBU
4. Hu onun I'.  Cunte3upyemslii xup o0pazyeT BakyoJH, 3a-

MOJIHATOINHUE NUTOIIa3My

OTBETBI K 3AJJAHUSIM

/Jlna camonpoeepku ucxoonozo ypoeusa snanui: 11
Jlna camocmoamenwvnoiu pavomot: 1.1(b, B); 2.1/1a; 3.1T"; 4.1b; 4.2 b.

JlaGopaTopHas padora

PaGora 1.0npeodenenue cooeprcanun [-nunonpomeunos (1unonpomeuHoé HU3Kou niom-
HOCmu) 6 naazme Kpoeu.

BonbIIMHCTBO AUMHIOB HaXOATCS B KPOBU HE B CBOOOJHOM COCTOSIHMHM, a B COCTaBe OENIKO-
BO-JIMITUHBIX KOMIUIEKCOB (JIMITONPOTENHOB). DpaKIMN JTUIIONPOTENHOB OTIMYAIOTCS MO OTHOCH-
TEIbHOW MOJIEKYJISIPHON Macce, KOJMYeCTBY Oelika, MPOLEHTHOMY COJEP’KaHUIO OTAEIbHBIX JIM-
MUJHBIX KOMIOHEHTOB. [Ipu anekTpodopeTHueckoM pasJesieHuH JUMONPOTENHOB IUIa3Mbl KPOBU
(Ha xpomartorpaduyeckoil Oymare, aleTaTieiuIoa03e, arape, B MOJUAKPUIAMUTHOM TeJe) MOy-
YaT (QPakUUd XWIOMUKPOHOB W JIMIONPOTEMHOB PA3JIMYHOM IUIOTHOCTH: OL-TUIIONPOTEHHBI
(JITIBIT) umeroT moABMKHOCTh O-T00ynuHOB, B-nunonporenns! (JIITHIT) oGnanator moasuxkHO-
cTbio B-riio0ynuHoB. [1pe-B-munonporenns! (JITIOHII) Ha snexTpodoperpamMme pacrnosiararwTcs OT
JMHUHU CTapTa nepes -IMrnonpoTenHaMHy, OATOMY Y HUX TaKoe Ha3BaHHE.

Omnpenenenue conepkaHust B-JIUNIONPOTEUHOB B M1a3Me KPOBU UMEET 3HAUE€HUE IS JUarHo-
CTHKHU aTepOCKIJIEp03a, OCTPhIX U XPOHUYECKUX 3a00JIeBaHUM MEUEHHU, KCAaHTOMAaTO3a U JAPYrux IMa-
TOJIOTUH.

Ipunyun memooa. B ocHOBYy MeTozaa mosoxeHa crnocoOHocTh [-nmunornporenHos (JIITHIT)
OCaXJaTbCs B MPUCYTCTBUU XJIOPUJIA KaJbIMs M FeNapuHa; MpH 3TOM H3MEHSETCS] MyTHOCTh pac-
TBOpa. [lo cTeneHn NOMyTHEHHs pacTBOpPa, KOTOPYIO OINPENENAIOT CIEKTPOPOTOMETPUIECKUM Me-
TOJIOM, CYAST O KOHIIEHTPAIMK [3-TUIIONPOTENHOB B CHIBOPOTKE KPOBH.

Xoo pabomui. B npobupky BHOCcAT 2 M 0,025M pactBopa CaClz u 0,2 M1 CBIBOPOTKH KPOBH,
nepememnBaoT. OnpenensoT oNTHYeCKylo IUIoTHOCTh pacTtBopa (Ei1) mpotus pactBopa CaCl: B
KIOBeTax TOJIIMHOM 5 MM mipu KpacHOM cBeToduibTpe (630 HM). B kroBety nodasmstor 0,1 mit pac-
TBOpA renaprHa, IepeMenuBatoT 1 TOYHO Yepe3 4 MUH CHOBA ONPEAEIAIOT ONTHYECKYIO INIOTHOCTh
pactBopa (E2) B Tex ke yclaoBuUsX.

Pacuem. BpaucngroT pa3HOCTh ONTHYECKUX IJIOTHOCTEW M YMHOXAKOT ee Ha 10 — smmmpuye-
ckuit koadurment, npeanoxeHHsli JIenBUHOM, T. K. MOCTpOEHHE KATMOPOBOYHONM KPUBOM COIPSKEHO
¢ psaom Tpyaroctei (X (r/m) = (E2— E1)-10).
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B Hopme coxpepxanue P-nunonporenHos (JIITHIT) cocraBmser 3-4,5 r/a. Coxepxanue
B-nmunonporenHoB KosebseTcsl B 3aBUCUMOCTH OT BO3pacTa U IoJia.

ITonyyeHHbIe 1aHHBIE U paCUeT: Ei1= E2=

BriBonx:

IToanuce npenonasarens:

TEMA 3AHsITHS 15. BHYTPUKJIETOYHBINA OBMEH )KUPHBIX KHCJIOT.
KETOHOBBIE TEJIA. KOIMYECTBEHHOE OIIPEJEJIEHHUE
XOJIECTEPOJIA B CBIBOPOTKE KPOBU

AKTYaJIbHOCTb TeMbI

JKupHbIe KUCIIOTBI — HEOThEMJIEMbBIH COCTAaBHOW KOMIIOHCHT OOJIBIMUHCTBA JUIHI0B. Hapy-
LICHUE COOTHOILIECHUSI HE3aMEHUMBIX KUPHBIX KUCJIOT B MUTAHUU MOKET IPUBOAUTH K CYIIECTBEH-
HBIM U3MEHEHUAM B COCTaBE DMKO3aHOUIOB U, KaK CIEICTBUE, K PA3JIMYHOU ITATOJIOTUN.

OpauH 13 BaXXHBIX MOKa3aTeNel JTUMUIHOro oOMeHa — ColepikaHue KeTOHOBBIX Ten. KeTtoHo-
BbIE TEJIa COJIEPIKATCSA B KPOBU 3[I0POBOrO YesOBEKa B HEOOJbUIMX KosnyecTBax. OpHaKo, npu ca-
XapHOM JaualeTe, rOJIOJAHUH KOHIIEHTPALHMS KETOHOBBIX T€J MOXKET MOBBIIIATHCS B HECKOJIBKO pas,
pa3BUBAETCA KETOHEMUS.

Iean 3anaTHsA
M3yuuth mporecchl OKUCIICHHUS U CHHTE3a JKUPHBIX KUchoT. ChopmupoBars mpencraBieHue 00
siiko3aHonax U ux GyHkuusx. [Iprodpecti HaBBIKK ONPEAEIICHUS X0IeCTepoia U KeTOHOBBIX TEl.

I_I.]'[ﬂ MPOBECPKHU UCXOTHOI'0 YPOBHHA 3HAHUM BBINIOJHUTE cJeayrmue 3ajanus.

3aoanue 1. Onpenenure konuuecTBO Mosib AT®D, cuHTE3UpyeMoe 3a CYET MOJTHOTO OKHUCIIEe-
HUS OJTHOTO MOJIS:

1. I'nroko3b1 A.17

2. Auetmii-KoA b. 18

3. Cykunnnin-KoA B. 10

4. ®ochoanokcuaieTona I.25
.32 (30)

3aoanue?. B uccnenyemMoil MoYe OINpeeaId BhIPAXKEHHYIO KUCITYIO PEaKIIMIO 32 CUET Bellle-
CTBa, 00J1a/1aI01IET0 CBOMCTBAMU KETOHOB. Kakoe 13 mepeunciieHHbIX BEIECTB MOXKET 00YCIOBUTH
310 n3MeHenue pH moun?
A. Aueron B. Yronbnas kucnora . YkcycHas kuciora
b. futapnas xucnora I'. AueroykcycHast KHUCiIOTa

3aoanue 3. VI3 kakoro mpeAeCTBEHHUKA MOXET 00pa30BaThCsB-TUAPOKCUOYTHpAT?
A. Aueron B. Macnsnas kucnora/l. y-OxcumacnsiHas KUCinoTa
b. AueroykcycHas KUCIIOTa I'. SnTapnas xuciaora

HpaGMJleOCWlb pemeﬂuﬁ npoeeponie, conocmaesue ux ¢ omeenmamul.

Bonpocs! nu1s1 06cyxneHus
1. B-Oxucnenue kak LEHTpalIbHBIA MyTh KaTabonMu3Ma >KUPHBIX KuciaoT. CyOKkieTo4Has Jio-
KaJlu3alus Mpoliecca, akTUBALUS KUPHBIX KUCIIOT, TPAHCHIOPT B MUTOXOHJPUH. XUMH3M OKHUCIIE-
HUS, ydacThHe BUTaMUHOB. CONpshDKeHHE C MPOLIECCOM OKHUCIUTENBHOro (HOCHOpUIUPOBaHUS U
SHEPreTHYECKUN BBIXOJ. [3-OKUCIIEHHE >KUPHBIX KUCIOT C HEYETHBIM KOJIMYECTBOM YTJIEPOJIHBIX
aTOMOB, HEHACBILICHHBIX )KUPHBIX KUCIOT. OCOOCHHOCTH [3-OKHUCICHHUS B IIEPOKCUCOMAX.
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2. buocunTe3 *KUpHBIX KUCHOT. CyOKIeTouHast JOKaIu3aIus, cyocTpaThl, XUMH3M, PEryIs-
1ust. OcOOEHHOCTH CTPOCHUS aIlluiICHHTa3bl. Poib Manuk-gepmenTa.

3. BricokoHempenenbHbIe JKUPHBIC KUCIOTHI KaK He3aMEHUMbBIC (PaKTOPhI MTUTAHUS: MIPEICTa-
BUTCIIN, OuoJioruyeckas pOHB.MeTa6OJ'II/I3M aanHHOHOBOﬁ KHUCIOTHEL. brocunTes SﬁKOSaHOHHOB
(mpocTariaHIuHbI, TPOCTAIMKIMHBI, ISHKOTPHUEHBI, TPOMOOKCAHBI) U UX OMOJOTHYECKAs POJIb.

4, KeroreHes: TKaHeBasi U CYOKJIETOYHAS JIOKAJIU3AIUs, CyOCTpaThl, XUMHU3M. MOJIEKYJIIpHBIC
MCXAaHU3Mbl KCTOHCMHU IIPU CaAXapHOM I[I/Ia6€Te, HCAOCTATOYHOM YIJICBOAHOM IIMTAHUH, TOJIOAA-
HHH. YTI/IJ'H/IBaHI/Iﬂ KE€TOHOBBIX TCI (BSaI/IMOHpeBpaHIeHI/IH, aKTuBalusi, BKIIOYCHHUE B MCTa6OJ'II/13M,
SHEPTeTUKA OKUCIICHUS).

5. Anetmi-KoA kak neHtpanbHblid MeTabomut. [IyTu ero morpebieHust B kiieTkax. B3zanmo-
CBSI3b JIMMHJIHOTO U yIiieBoJgHOro oOMeHa. [yt mpeBpaiiieHus Taumeposa B KIeTkax. JHepreTude-
CKHIi OajaHC OKMCIIEHUS rimgepoJia.

Jumepamypa 011 no020moexku

1. Buonocuuecxas xumust / B. K. Kyxta [1 ap.]. Mocksa : Burom ; Munck : Acap, 2008. C. 234-249, 258-260.

2. Buonoeuueckas xumus : yae0. mocooue / A. JI. Taranosud [u ap.]. Munck : bemapycs, 2013, C.92-97.

3. Bepesos, T. T. buonornaeckas xumusi / T. T. bepesos, b. @. KopoBkun. Mocksa : Meannnnaa, 1990. C. 199—

202, 293-305.
4. Koncnexm NEKIUH.

3aaHus 1J151 CAMOCTOATEIbHOM padoThI

3aoanue 1. Hayuntech pacCUUThIBATh YJHEPIe€TUYECKUIN BBIXOJ [3-OKUCICHUS KUPHBIX KUCIIOT.
J1J1s 3TOr0 HY’KHO IIOMHUTB, YTO:

A. Yucno moneii anetun-KoA, oOpa3yromuxcsi B pe3ysibTaTe OKUCICHUS KUPHBIX KUCIOT C
YETHBIM YHCJIOM aTOMOB yriiepoja (N), MOXKHO paccyuTaTh 1o popmyie: n/2.

b. Kaxxnprii moib anietnii-KoA nanee okucisercs B I[TK ¢ oo6pazoBanrem 10 mop ATO.

B. B ka10M BUTKE [3-OKHCIICHUS IPOUCXOMAT IBE PEAKIMH JETHIPUPOBAHMS, B KOTOPBIX BOC-
cranasiuBarorcs ogHa monekyna HAJ[Y (HAIH'HY) u ogna monexyna ®AJL (PAIH2), mostomy
KKl BUTOK J1aeT 4 AT® npu conpsiKeHUH ¢ TPOLIECCOM OKUCIUTENHEHOTO PochoprinpoBaHus.

I'. Yucno BUTKOB MOXKHO paccuuTaTh mo ¢opmysie: N/2-1, T. K. B MOCIEAHUI BUTOK [3-OKHUC-
JeHus Bcerza BerynaeT OyTupuin-KoA u npu ero pacuiernyiennu oopasyercs ABa anetuin-KoA, a He
OJIMH, KaK BO BCEX MPEJbIIYILNX BUTKAX.

. Cymmaphsbiii Bbixon AT® mist -OKMCIeHHS KUPHBIX KUCIOT C YETHBIM YHCIOM aTOMOB
yriaepoaa MOKHO pacCUUTaTh 1o popmyIie:

[(n/2) - 10+ (n/2-1) 4] —2*

* — 2 AT® pacxonyercst Ha aKTHBALIHIO KUPHBIX KUCIIOT.

1.1. Pemnte 3anauy. Paccunraiite konnyectso ATD, oOpasyrorieecs Ipu OKUCICHUU OHON
MOJIEKYJIbl TPUMIATbMUTOMATIULEPOJIA. AJITOPUTM:

A. Hanumnre peakiyio ruAposin3a 3TOro COeAMHEHN.

b. Paccunraiite konudectBo AT®D, oOpa3yromieecs mpu OKUCICHUN KaXK10H MOJIEKYJIIBI Ialb-
MuTHHOBOM Kucaotel 10 CO2 n H20.

B. Hammmmure peaknun katabonusma riaumeposa (ruinepoia — Ghochorauinepos — TUOKCH-
arnierondocdar — rmmnepansaeruadocdar) o CO2 u H20.

I'. Paccuntaiite komuyecTBO AT®, 0Opasyrorieecs: Ipu OKUCICHUH OJHOM MOJIEKYJIBI TIIUIIe-
poaa 1o CO2 u H20.

. PaccumnTaiite cymmapHslii Bbrxoa AT® nmpy noaHOM OKHCIEHNN TPUHATbMUTOMITIIALEPOIIA.

1.2. ITpu KakoM yCIIOBUMAaKTUBUPYETCA [3-OKHCICHHUE )KUPHBIX KUCIOT?

A. Ilpu ymenblieHuu cuHTe3a MaaoHuiI-KoA B nuro3zoue.

b. lpu yBenuuenun kourearparmu HAJIH'H' B MuToxoHIpHsx.

B. [Ipu runokcum.

I'. Ilpn Hamuuu OOJBIIOTO KOJIMYECTBA TIIOKO3BI.
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3aoanue 2.2.1. Hanummre peakiiuy MepBOro BUTKa CUHTE3a MaJIbMUTHHOBOM KHCIIOTHI.

2.2. Hanummute cyMMapHO€ YpaBHEHUE CUHTE3a MAJIbBMUTUHOBOUM KHUCIOTHI M TOCYUUTANTE KO-
JIMYECTBO IIMKJIOB, HEOOXOAUMBIX JIJIsl €€ CHHTE3a.

2.3. CKOJIBbKO MOJIEKYJI TJTFOKO3bI U KAKUMH MYTSIMU HYXHO 3aTPaTUTh, YTOOBI CUHTE3UPOBATH
1 Monekyny TpUnaabMUTOMITIINLEPOIA?

2.4. Ykaxure, Kakue U3 MPUBEACHHBIX HUXKE KUPHBIX KHCIOT

1. CuHTE3UpYIOTCS B OpraHu3Me A.18:2 (9, 12)

2. He cuHTE3UPYIOTCS B OpraHu3Me b. 18:1 (9)

Y JIOJKHBI MIOCTYNATh C MUIIEH B. 18:3 (9, 12, 15)
I'. 18:0.
. 16:0.

2.5. IIpu Kakux yCIOBHSIX Oy/I€T YBEIUYUBATHCS CHHTE3 KUPHBIX KHCIOT?
A. IIpyu NOBBILIEHNH KOHLIEHTPALUHU TJIFOKO3bl B KPOBHU IIOCIIE €]1bI
b. IIpu cHMXEHUN CEKpelnH NHCYJIMHA
B. [Ipu yBenuueHnu cekperuu riroKarosa
I". ITpu nedochopunupoannu anetui-KoA-kapOookcuassl
J. IIpu ©30BITOYHOM MOCTYIUICHHH KUPOB C MHIIEH

3aoanue 3.3.1. Ykaxure, Kakue QyHKIMU PETYIUPYIOT IEPEUNCIIEHHbIE HUKE SHKO3aHOUIbL:

1. JIelikoTpueHbI A. CokpallleHH€ TJIaIKUX MBI, JIUTIOIN3, CEKPEIusi, TPOHUIIA-
€MOCTb, JJIEKTPOJIUTHBIN OallaHC, CBEPThIBAHUE KPOBU

2. IlpocTarnanauHbl b. Xemotakcuc, BocrajieHUEe, aJUIEPruYecKue peakiiuu, COKpa-
HIeHHe M1aaKoi Mmyckynarypsl OponxoB u KKT

3. TpomOOKCaHbI B. Arperanus TpoMOOIKUTOB, CY)KCHHE COCYIOB U OPOHXOB, pe-

ryJsius ypoBH TAM® B TpomboruTax

3.2. I3BecTHO, 4TO acliupuH HEOOPaTUMO MHTHOUPYET IUKIOOKCUT€HA3Yy.
A. O0bscHUTE, TOYEMY aCIIUPUH B MAJIBIX 103aX MOKET IPUMEHATHCA JUIS MIPEeIOTBpAIleHUs 00pa-
30BaHUs TPOMOOB.
b. Y HexoTopbIX M0/ei (C TeHeTHYeCKO! MPEPacloI0KEHHOCTHIO) TPUHATHE aCIIUPHUHA MOXKET
BBI3BATh MPUCTYIT OPOHXUATHHOM aCTMBI — TaK Ha3bIBAEMYIO aCIUPUHOBYIO acTMy. [lomoryT nu
JaHHOMY OOJILHOMY CTEPOUIHbIE MpenapaThl?

3aoanue 4. I3yunte myTu 00pa3oBaHUs KETOHOBBIX TeN B MIEYCHH U UX MeTabonu3m. OOpa-
TUTE BHUMaHHE Ha TO, YTO aleToaleTaT u -TUAPOKCUOYTHpAT 00pa3yroTcs B HOpME B HEOOIBIITUX
KOJIMYECTBAaX, a alleTOH — JIUIIb IIPU 3HAYUTENFHOM HAKOIUIEHWH KETOHOBBIX Tel (TONoJaHue, ca-
XapHbI 1uaber).

4.1. Kaxue opradbl B HOPM€ HCIIOJIBb3YIOT alleTOAIETaT B KAUECTBE UCTOUHUKA SHEPTUU?
A. Ileuenn b. Ceparie B. Mo3sr I'. Ckenernas myckynarypa

4.2. Onennte sHepretTudeckuii 3pdext (B Mmoab AT®D) okucnenust 1 Monp areroainerarta 10
CO2wu H20. Pacuer 3anummre:

IIpasunbrHocms pewienuii npogepbme, CONOCMABUE UX C OMBEMAMU.
IMposepbTe Bamu 3HaHus (CAMOKOHTPOJIb YCBOEHHUS Te€MbI)

3adanue 1.OnuH MUK B-OKUCTICHUS BKIIOYAET YETHIPE MOCIeA0BaTeIbHbIC peakiii. Boioe-
pUTE MPaBUIIBHYIO MTOCIIEA0BATEIHHOCTS:
A. Oxucnenwue, Jeruaparaius, OKHUCIECHUE, pacllelICHHEe
b. BoccranoBneHue, qeruipupoBaHue, BOCCTAHOBIICHUE, PACIICIIICHHIE
B. leruapupoBanue, TuapaTanus, AeTHAPUPOBAHNE, PACIICTUICHUE
I'. T'unpupoBanue, aeruaparanys, THIPHPOBAHUE, PACIICIUICHHE
J1. BoccraHoBnenue, rufpaTaius, 1eruIpupoBaHue, pacilericHIe
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3aoanue 2. I3yunB MeTaOOIM3M KUPHBIX KUCIIOT, 3aMIOJHUTE TaONIHUILy:

IIpoueccsl B-Oxucienue BuocunTres

Jlokanuzanus npouecca

WcxonHsii cyocTpat

IMepenocunk cybeTpara yepe3 MUTOXOHAPH-
AIBHYI0 MEMOpaHy

KodepMmeHTBI OKHCINTENBHO-BOCCTAHO-
BUTEJIbHBIX PEaKIi

HcTouHnk npucoeqnHAeMOro (hparMeHTa
WJIN OTUICIUISIEMBIH ()parMeHT

PerynsitopHble (hepMEHTHI

Perymmpytomtue ¢haxTops

AKTHUBaTOpPbI

Wuruburopsr

3aoanue 3. Tlpu xakux QU3HOIOTHUECKUX COCTOSIHHSIX OpraHU3Ma HAOII0AaeTCsl KETOHEMHSI?
A. Ilpu myMTenbHON MBIIIEYHON paboTe b. [Tpu u30bITKE YriIeBOJOB B MUIIE
B. IIpu oTcyTcTBHM )KHPOB B IIUIIE I'. IIpu romonanun
J1. IIpu HapyieHnH nepeBapyuBaHus KUPOB

OTBETHI K 3AJAHUSAM
Jna camonposepku ucxoonozo yposus snanuii:1 (1 —J1;2 —B; 3 —T';4 - A);2A, T';3b.
Jlna camocmoamenvHol padomol:
1.1.336,5;1.2. A;2.3. 34 monekyinsl rimoko3s; 2.4.(1— B, T, J1; 2 — A, B);2.5. (A, I);
31.(1-b;2-A;3-B);4.1.5,1;4.2.20 AT®.

JlaGopaTopHas padora

PaGora 1. Onpedenenue konyenmpayuu xonecmepona é cbleOpomKe Kposu hepmeHmamusHvim
Memooom

Ipunyun memooa. OnpeneneHuexonecTepoia mocie ero (GepMEeHTaTUBHOTO THAPOIW3A U
okucieHusi. VHIuKaTopoMm SBISETCS XWHOHUMHH, OOpa3yeMblii W3 TEpeKucHu Bojopoda u 4-
amMuHO(eHa30Ha B IPUCYTCTBUH (PeHOMA U IEPOKCUIA3BI.

Ilepoxcudasa
2 H202 + 4-amunogenazon + denon »  XunonumuH + 4 H20

Xonecmeponscmepasa

D¢up xonecrepona + H20 > Xonecrepoin + )KUpHasg KUCIOTa
Xonecmeponokcudasa
Xomecrepon +O; »  XonecreH-3oH + H2O2

OO6pa3zyrouuiicss NPOAYKT UMEET PO30BYIO OKpacKy. MIHTEHCHBHOCTH OKpacKd MpPsIMO IPO-
MOPIMOHANIbHA KOHIIGHTPAIINH XOJIeCTepOoIia U u3MepsieTcss (POTOMETPHUECKH.

Xo0 pabompi. X0IeCTEPOI ONPEILISIOT B CHIBOPOTKE KPOBH.

OnbITHast npoda, MJI I CranpaprHas npoda, M
B npoGupky BHOCST:
ChIBOpPOTKa KPOBU 0,02 —
CranapTHBII pacTBOpP X0JecTepoia - 0,02
Pabouwnii pacTBop depMeHTOB 2,0 2,0
[lepememMBalOT M HHKYOMPYIOT peakMOHHY0 cMech 10 MUH Ipy KOMHATHOH TeMIIepaType
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[lo okOHYaHWMU WMHKYOAIIMM W3MEPSIOT ONTHYECKYIO IJIOTHOCTh ONBITHOM M CTaHIApTHOH
npo6 Ha ®OK (mymHa BoHBI 540 HM) B KIOBETaX C TOJIIIMHOM CJIOST S MM MPOTHB KOHTPOJIS.

Konrtpoabnasi mpoda coxepxur 2,0 ma pabdouyero pactopa depmeHTOB. KOHTpOIBHYIO
po0y MOKHO TOTOBUTH OJIHY HA TPYIMILY.

Pacuet. Cxonect. (Mmonnw/n) = 5,17 x (E o/ E cTang.)

Hopma xosecreposia B cbIBOPOTKe KPOBH 3,9—6,2 MMOJIB/J1

[Tonydyenunsie nanueie u pacuet: E om = E crann =

BriBonx:

Knaunuxo-ouaznocmuueckoe 3nayenue. YBEIUUEHUE YPOBHsS XOJECTEpoja B ILIa3Me
KPOBH (THIIEPXOJIECTEPOJIEMHS) HAOIIOAaeTCs IPU aTepOCKIIepo3e, CaxapHoOM JuadeTe, MeXaHude-
CKOIi xenrtyxe, Heppute, Hehpose (0coOeHHO MpH JTUMTOUTHBIX Hepo3ax), runotupeose. [loHmxke-
HHE XOJIECTEpPOJa B KPOBH (THIIOXOJIECTEPOIEMUs) HAOII0NAaeTCs IPU aHEMUSIX, TOJI0IaHHuH, TyOep-
Kylie3e, THIIEPTHPEO03e, PAKOBOM KaXEKCHHU, MAPCHXMMATO3HOM JKENTyXe, OPaKEHUH IIEHTPATbHON
HEPBHOM CHUCTEMBI, INXOPAJOYHBIX COCTOSIHUSIX, IPH BBEICHIH UHCYJIHHA.

Pabota 2. Kauecmeennsvie peakyuu Ha ayemon u ayemoyKkcycHyio Kuciomy

1.1IpoGa Jlerans Ha aumeTOH. AUETOH B LIEIOYHOH cpeie 00pa3yIoT C HUTPOIIPYCCH-
JIOM HaTpHsl OPAHKEBO-KPACHOE OKpamrBaHue. [locne moJKucaeHus JeasHOW YKCYCHOW KUCIOTOU
oOpa3yeTcs COeIMHEHNE BUIITHEBOTO I[BETA.

B npoGupky BHOCsT 1 karmumo moun, 1 kammo 10%-Horo pactBopa NaOH u 1 xarutio cexe-
NPUTOTOBJIEHHOTO HUTpoOIpyccuaa HaTpus. [losBisercss opaHkeBo-KpacHOe OkpammBanue. J{o0as-
JSIOT 3 KaTuTi JISASTHOM YKCYCHOW KHCIIOTHI, MOSIBIISIETCSI BULITHEBO-KPACHOE OKPAIIMBAHUE.

2.Peaxnus I'epxapaTta Ha aneTtoykKcycHyI kuciaoTy.K 5 kammam moun npu-
0aBIAIOT TO KarisiM 5%-HOTo pacTBOP XJIOPHOTO KeJie3a; IMPU ATOM BBINaIaeT ocalok (hocdaros B
¢dopme FePOq. Ilpu HanMuuM aneToykCyCHOW KHCIOTHI OT AajbHEHIIero mpuOaBIeHHUs XJIOPHOTO
KeJe3a TOSBIISETCs BUIITHEBO-KPACHOE OKpaluBanue. [Ipu cTossHIM OKpacka OJieZJHEeT BCIICACTBHE
CaMOMPOM3BOJIBHOIO J1€KapOOKCHIIMPOBAHUS alleTOYKCYCHOM KHUCIOTHI. [Ipu kumsueHun mporecc
IIPOTEKAET OYEHb OBICTPO.

Kraunuxo-ouaenocmuueckoe 3nayenue. [MIIEPKETOHEMHS W KETOHYPHS HaOIIOMAIOTCS
MIPU caxapHOM JuabeTe, TON0aHuH, THIIEPIPOTYKIIMA TOPMOHOB-aHTarOHUCTOB MHCYJIMHA.

Pesyabrar:

BriBox:

[Tognuce npenoxaBarens:

TEMA 3AHATHSA 16. BOITPOCHI JIA ITIOATI'OTOBKHU K KOJIVIOKBUYMY
ITO TEME «OBMEH JIMIINJ1OB»

1. Kakue BemiecTBa OTHOCATCSI K JIMIHAIAM, TPOCTBIM JIUTIHIaM, HEOMBUIIEMBIM U OMBLJIsie-
MeiM Junuaam? CTpykTypa, (DU3HKO-XHUMHUYECKHE CBOMCTBa M (DYHKIIMHM TPUPOJHBIX BOCKOB,
AIMIITIINIIEPOJIOB, TIUIEpO- U cPUHTOHOCHONTHUITHIOB, TITUKOIUIHIOB. ¥YMETh MHCATh XUMUYECKHE
bopMynbl anMArIUIEpoioB, GochaTtuaHoil KUCIOTH, (HochaTuAUINHO3NTA, JTU30JICHUTHHA, (oc-
datunusTanonaMuHa, Gocharuauincepuna, GochaTuauaxonruHa, MaJIbMUTHHOBOM, CTeapuHOBOIA,
OJICMHOBOM, JINHOJICBOM, JINHOJICHOBOM M apaXUJOHOBOW KHUCJIOT, OJIOK-CXEMBbI CTPOEHUS IIepaMH/Ia,
11epeOpO3UI0B 1 TAaHIIINO3HUI0B, CHUHTOMHUEITHHA.

2. Dtanbl nepeBapuBaHUs JIMITUIOB B JKEIyJOYHO-KHIIEYHOM TpakTe. [IpencraButenu mnep-
BUYHBIX, KOHBIOTHPOBAHHBIX W BTOPHYHBIX JKEITYHBIX KUCIOT. MecTo X 00pa3oBaHus, pojb B Iie-
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peBapuBaHUM JUNUIO0B. Poib TaypuHa 1 riaunuHa. [leyeHouHO-KUIIeYHas: PEHUPKYIALNs KETIHbIX
KHCJIOT.

3. YMeTh nucaTh peakluuu [3-OKMCICHUS )KUPHBIX KMCIOT C YETHBIM M HEYETHBIM YHCIIOM YT-
JEPOAHBIX ATOMOB, IOJACUUTHIBATH SHEPTETUUECKUM BBIXOJ MOJHOTO OKUCIEHMS OTAEIBHBIX KHUP-
HBIX KHCIIOT M alIrIuueposioB. Kakue sKupHbIE KUCIOTHI MOBEPTatoOTCs [3-OKUCIECHUIO B MEPOK-
cucomax? Otanuune -OKUCICHHS B MUTOXOHAPHUSAX U MIEPOKCUCOMAX.

4. PerynsiTopHasi B3aMMOCBSA3b [3-OKMCIICHUS JKUPHBIX KUCJIOT B KJIETKaX M a3pOOHOTO OKHC-
JICHUS TJIIOKO3bl. DTalbl IPEBPALLEHUs YITIEBOIOB B ICIIOHUPYEMBbIE JTUITUBI (CXEMA).

5. Tyt BBICBOOOXKICHHS apaxWUJOHOBOW KHCIOTHI M3 MeMOpaHHBIX (hochomunuaoB (cxema)
U IyTH €€ ucroib3oBanust. Maruburops! hocdonumnazer Az.

6. Buapl 5iik03aHOMA0OB U UX QPYHKIIMH B OpraHu3zMe. MexaHu3Mm J1eHCTBUs POTHBOBOCHIAIIH-
TEJIbHBIX JIEKAPCTBEHHBIX IPENApaTOB HECTEPOUTHOM TPUPOABI.

7. buocuHTE3 )KUPHBIX KUCIOT (BHYTPUKJIETOUHAs JIOKAJIU3aLNs, IPOUCXOXKIECHUE UCXOI-
HBIX CyOCTpaTOB, XMMHU3M, YCJIOBHS, IPU KOTOPBIX aKTUBUPYETCS CUHTE3, KJIIOUEBbIe (hepMeH-
ThI, peryjsiius). YMeTb pacCUUTBIBATh 3aTPAThI IIIOKO3bI (MOJIEKYJ) HA CUHTE3 JaHHOI'O TpHa-
LUJITIMIEPOJIa.

8. Cxemsbl nyteit oOpazoBanus HAJIOH H' n1s keToaumipeyKTasHOl U €HOMJIPETYKTa3HOM
peakuuii OMOCHUHTE3a )KUPHBIX KUCJIOT B FeNaTOLUTaX U aUIOLUTaX.

9. Cxonbko AT® HY)XHO 3aTpaTUTh Ha CUHTE3 KUPHBIX KUCIOT (KUCIIOTHI 110 BallleMy YCMOT-
PEHMUIO0), UTOOBI 0OECTIeYnTh UMK 00pa30BaHue OHOM MOJIEKYIIBI IIFOKOoLepamuia’?

10. Peakiun oOpazoBaHus [-rUApOKCU-B-MeTHIrIyTapuia-KoA W MeBalIOHOBOI KHCIIOTEHI.
ITyTu ucnonb30BaHMs 3TUX coeAuHEeHHH B kieTke. Perynsauus akrusHoctu ' MI'-KoA penykTassl.

11. Cunre3 xomnecTepoia B KieTkax (cxema). Perymsiusa 3Toro mnpoiiecca, HampaBjieHHas Ha
3alIUTY KJIETKU OT Neperpy3ku xosiecteposoM. COCTaBIAIONINE MEXaHU3Ma MO Iep KaHus OanaHca
XoJiecTeposia B KJIETKax, poJib ano Az, ano D, anmo B-100, JIXAT, kieTo4HBIX peLenTopoB, OcTaT-
KOB XunoMuKkpoHos, JIIIIIIT u JITIBII.

12. ®axTopbl, cCOCOOCTBYIOLIME BBICOKOMY YpOBHIO Xojecteposia B coctae JIIIBII, B co-
crase JIITHII. BeposaTHblli MEXaHU3M ydacTHs XO0JIECTEPOJIa B Pa3BUTHH aTepockiepo3a. [lomxomst
K CHWKEHHIO €r0 YPOBHSI B KPOBH.

13.1IpemoknuTh MEXaHW3M pPa3BUTHS TIOCIECCTBUN B PE3yJIbTaTe CHIDKCHHS aKTHBHOCTH JIHIIO-
NPOTEUHJINIA3b] B KPOBH, TIEUEHOYHOM JIMMa3bl, ano C-2, HeI0OCTaTOYHOCTH peLenTopoB s arno B-48/E.

14. OcobeHHOCTH CUHTE3a TPUALMIITIIMIIEPOJIOB B KJIETKAX KUPOBOW TKAaHU, MIEYEHU U PECHUHTE-
3a B KUIIEYHHKE (PEaKLUU 3TUX MPOLIECCOB).

15.Mertabonusm aunonporenHos kposu (XM, JITIOHII, JITIIIIL, JITTHIT u JITIBIT).

16. Bo3MoXKHBIE TIPUYHMHBI MTOBBIIICHUST YPOBHS CBOOOJHBIX JKUPHBIX KHUCIOT B KpoBU. Poib
aroJIUIONPOTENHOB, TOPMOH-UYYBCTBUTEIBHOM JTUIA3bI.

17. Mecropacnonoxxenue neiicteus ¢pochonunas A1, Az, C u D Ha cTtpykTypy dochonunu-
noB. Peakuuu cunTe3a nenutuHa. JIMnorponHsie pakTopsl, UX pojb B HAPYIIEHUH CHHTE3a IIINIE-
podochonunuaoB B neueHH. MexaHu3M pa3BUTHUS KUPOBOTO MEpepoxkaeHus neueHu. Jlnmorpon-
Hble (DaKTOPHI KaK JIEKaPCTBEHHbBIE MperapaThl.

18.IToHsITHE «KETOHOBBIE TEJIa», UX XUMHUUECKUE POPMYIIBI, pOJIh B OpraHu3mMe Peakumu cuH-
T€3a KETOHOBBIX TeJl, JOKau3alus B KJIeTKEe. YMETh pacCuuTaTh KOJIMYECTBO MOJIEKYJI KETOHOBBIX
TeJ, 00pa3yIOMUXCs U3 OTHOW MOJIEKYJIbI 33/1aHHON )KUPHOM KUCIIOTHI.

19.Ymerp mucath peakuuu BKIIOUEHHsS] KETOHOBBIX T€J B MPOLECC dHEPTrONpPOAYKIHH, €ro
OpraHHasi 1 BHyTPUKIICTOYHAS JIOKAIU3allUsl, SHEPreTUYECKHH BBIXO/I.

20.ITonsiTHE «KETO3», BEPOSITHBI MEXaHWU3M €ro MPOMCXOXKACHHUS MPHU caxapHOM auadere,
rOJI0JJaHUH.

21.TTomyueHue JTUITOCOM W MX MCIOJB30BaHUE JUTS JOCTABKH JICKAPCTBEHHBIX BEIIECTB K Op-
raHaMm M TKaHsM.
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TEMA 3AHATHA 17. KOHTPOJIb IPAKTUYECKUX HABBIKOB BUOXUMHUYECKOI'O
AHAJIM3A

AKTYaJIbHOCTH T€MbI

KavecTBeHHBIN M KOJUYECTBCHHBIH OMOXUMUYECKUN aHAIN3 HAXOIUT HIMPOKOE MPUMEHEHHE
B KJIMHUYECKUX M aHAJIMTUYCCKUX UCCIIEAOBaHMIX. Tak, HEKOTOpBIC IBETHBIC PEAKIINK HAIILIH IIU-
pOKO€ MPUMEHEHHE B (papMalleBTUYCCKON MPAKTUKE ISl KOJIMYECTBEHHOTO OMPECIICHUs OelKa H
aMUHOKHCIIOT (OMypeToBas peakiusi JIS)KHT B OCHOBE OMYypETOBOTO METO/la KOJUYECTBEHHOTO
orpeiesieHus: OeKa, HUHTUAPUHOBAsT PEAKIUs MCIIONIb3YETCs ISl KOJMYECTBCHHOTO OMPEICIICHHSI
AMUHOKHCIIOT).

ean 3ansaTus

3akpenuTh NpUOOPETCHHBIE MTPAKTUYECKIE HABBIKM KAYECTBEHHOTO M KOJTHMYECTBEHHOTO OHO-
XUMHYECKOTO aHanu3a. [IpoBeeHHEeM IBETHBIX pPEakiuii Ha OCIKH U aMHHOKHUCIIOTHI IIPOBEPUTH
YMEHHE CTYACHTOB MPUMEHSITH METO/IbI KAYECTBCHHOTO aHAIH3a JJIs PEIICHUS MPUKIIATHBIX acTICK-
TOB (hapManuu.

TpeboBanus K HCXOJHOMY YPOBHIO 3HAHHIA
JU1sl Ka4eCTBEHHOT'O BBIIIOJIHEHHUS 33aHUI HEOOXOMMO BCIIOMHUTD U3:
OuoOpzanuyecKoll Xumuu:
— METO/ibl IPOBEACHNUS LIBETHBIX peaKLuil Ha OEJIKU U AMUHOKHUCIIOTHI.
[TonmyynB MHAWBUYaIbHBIE KOHTPOJIbHBIC 3aJlaHHsI, CTYIEHTHI MPUCTYMAIOT K BBITOJHEHUIO
71a00paTOPHBIX PabOT, UCIOJB3YsSI IPU TOM UHCTPYKLUIO M 0OPMIIsis IPOTOKOJ pabOTHI. .
PaGora 1.I]eéemnsie peakyuu na 6enku u AMUHOKUCI0OMbL
L[BeTHBIE peakLUu JarOT BO3MOXHOCTh OOHAPYXHUTh MPUCYTCTBHE Oelika B pacTBoOpax U Ouo-
JIOTHYECKUX >KUJKOCTAX. DTU peaklUM NPUMEHSIOT KaK JJI KaueCTBEHHOTO, TaK M JJIs KOJHue-
CTBEHHOTO OIpeieieHns OenKa U CoJep KalIiuXcs B HeM aMUHOKHCIOT. HekoTopble peakiuu npu-
CYLIM HE TOJbKO OeNKaM, HO U APYTUM BellecTBaM, Hampumep, (peHos, moJo0HO TUPO3UHY, JaeT
PO30BO-KpacHOE OKpAalllMBaHUE C peakTHBOM MMIIJIOHA, TO3TOMY HEOCTATOYHO MPOBEIEHUS OJITHOM
KaKoW-1100 peaklyu /Ui yCTaHOBJICHUSI HaJIM4us Oeika B UCCIIelyeMOM pacTBOPE.
CymecTByeT J1Ba TUIA [IBETHBIX PEaKIHii:
1) ynuBepcanbHble — OuyperoBas (Ha Bce O€NKHM) W HUHTHIPUHOBAs (Ha BCE (O-aMHHO-
KHCIIOTHI M O€JIKH);
2) cnenu@uyueckre — TOJIbKO Ha ONpeesIeHHbIE aMUHOKHCIOTHI KaK B MOJIEKYJe Oelka, TaKk
U B PacTBOpax aMHHOKMCIOT, Hampumep, peakuuss Dois (Ha aMUHOKHUCIOTHI, COAepKallue cla-
00cBsA3aHHYIO cepy), peakuus Cakaryuu (Ha apruHUH) U JIp.
[Tocne opopmieHHs MPOTOKOIA UCCIIEAOBAHMSI CBOEH KOHTPOJIBHOM 33/1a4M C UCII0JIb30Ba-
HUEM LBETHBIX PEAKIIUH Ha OCHOBAaHMM MOJYUYEHHBIX Pe3yJIbTaTOB CTYIEHT JeJIaeT BHIOOD U3
CIIEAYIOIINX BApUAHTOB OTBETOB!
1) pacTBOp AUUHOTO OeyKa (COMEPKUT apOMATHIECKUE, ATU(PATUISCKUE U CEPOCOIEpIKa-
I[1i€ aMUHOKHUCIIOTBI);
2) pacTBOp XkenaTuHa (KeNaTHH — JICHATYPUPOBAHHBIN KOJUIAreH, HE COJICPIKUT apOMaTH-
YEeCKUX aMUHOKHCIIOT);
3) pacTBOp apoOMaTUYECKUX O.-aMUHOKHCIIOT;
4) pactBop anudaTUYECKUX 0.-aMUHOKHCIIOT.
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Ha3zBanmne . Ha6aronaemeble
Mpunumun peakuun KpaTkmuii xox padoTsI Mpumeyanns BriBon
peaknuu H3MeHeHHsl
buyperosas JlaHHast peakuysi OTKpbIBAET NENTUIHYIO CBSI3b B K 5 xamnsm uccaenyemoro | buypeToByro peakiuio 1ai0T
peaxmms 6enxe. OOycioBIIeHA pacTBopa T00aBISIOT 5 BEIIECTBA,
(ITmotpoBckoro) | oOpa3oBaHHEM B MIETOYHOH cpelie OMypeTOBOTO kanenb 10%-Horo p-pa CoJepIKAIINE He MeHee 08yX
KOMIUIEKCa B pe3yabTaTe coenHeHus Meau ¢ nern- | NaOH, nenmuonsIxX céazell
TUIHOH IPyNIIUPOBKOH Oenka. IIpu sToM pacTBop 2 xammu 1%-Horo p-pa
npuoOpeTaeT cuHe-(QOHOICTOBBIN IIBET cynsdara menu. Comep-
JKUMOE TMPOOHPKH TIepe-
MEIINBAIOT
HuHrunapuHoBass | AMHHOKHCIIOTBI, IOJUMENTHABI U OSITKU MPU KH- K 5 xamsiM ucenenyemoro | XapakTepHa JJi1 aMUHOTPYIIII B
peakuusa MA4Y€HUHN C BOOHBIM P-POM HUHTUAPHUHA JAalOT CU- pacTtBOpa I[O6aBJ'I§IIOT 5 O-ITI0OJIOKC-HHUH, BXOJAININX B
HEe WK CUHE-()UOJICTOBOS OKPAIIIUBAHHE. kanens 0,5 % BoJHOTO cocTaB OENIKOB, MOJUTIENTHIOB
B pe3yiibTaTe BSaHMOﬂeﬁCTBHH 0-aMHHOKHCJIOTBI C pacTBOpa HUHT'UAPHUHA u CBO6OZ[HI>IX AMHWHOKHUCIIOT
HUHTHIPUHOM 00pa3zyeTcs mugppoBo OCHOBaHHUE, U KUMATAT 1-2 MUH.
KOTOpOE MEeperpynIyupoBbIBacTCs, AeKapOokcmn- | OTMedaroT MosiBICHHE
pyeTcs ¥ pacIleIIsieTCs Ha anbIeru]] 1 aMUHOU- OKpacKH
KETOTUAPHHACH
Kcanronporen- | Ilpu 06paboTke p-pa Oenmka KOHIEHTPHPOBAHHON K 5 xamsim uccenyemoro | IlomoxkurensHas peakiys
HOBast A30THOH KHCJIOTOH TOSIBIISIETCS JKENTOE OKPAIIMBa- | pacTBOpa AOOABISIOT 3 Mynbaepa goKa3bIBacT MpH-

peaxuust (Myib-
niepa)

Hue. Apomarndyeckue AK npu B3auMoaeicTBIM ¢
HNO3 koHII. 00pa3yIOT HUTPOCOSAUHEHHUS, OKpa-
IIEHHBIE B JKENITHIN I[BET

kar HNOj3 koHIL u
OCTOPOKHO (!) KUIATAT

CYTCTBHE B pacTBOpPE apOMaTH-

YEeCKUX aMUHOKHCIIOT (TpH,
(e, THP)

Peaknusa
Ha THPO3UH
(Mutona)

Tupo3uH pu B3aUMOJEHCTBUU

C peakTUBOM MHJIOHA M IPU KUISTYEHUH 00pa3yeT
KpPOBaBO-KPAaCHBIH 0CaloK PTYTHOH COJIU AUHUTPO-
THPO3UHA OJIaroAaps HAJIMYMIO y TUPO3uHa de-
HOJIBHOTO sJIpa

K 5 xamisim uccnemyemoro
pacTBopa A00aBIAIOT 3
KaIl peakrusa Muiiona
u octopoxHo (!) Harpe-
BaIOT

CoenuHeHnusi, UMEIOIINE B CBO-
eM cocTaBe (eHOJIBLHOE PO,
TaKXkKe JAar0T MOJOXHUTEIbHYIO

peaxkuuto Musona

Peaxnmsa o

CynbdruapuiibHble rpyb

(-SH) B Genke WK B MENTHJIE MTOBEPTAIOTCS TIIE-
JIOYHOMY THIPOJIN3Y, B PE3yIbTATE YET0 MPOHUCXO-
JMT OTIIETIIEHHE CEPHI B BUJIE CYJIb(H/Ia CBUHIIA,
KOTOPBIH € TUTIIOMOUTOM JaeT YePHBIH MK OyphIi
HEepacTBOPHUMBIi ocafok cybduna ceuua — PhS

K 5 xammsim uccnemyemoro
pacTtBopa A00aBISIOT 5
Karenb peaktuBa Do
[IpoxunsATHTE U JaTh TO-
CTOsITh 1-2 MUH

TTosiokuTEIBHA TOJIBKO C aMU-

HOKHCJIOTaMH, KOTOPBIE CO-

Jieprkat cllabocBsA3aHHYIO cepy

(uncreunn)

BriBonx:

[Toxmuce npernogaBaTeiis:




TEMA 3AHsITHS 18. ASOTUCTBIA BAJTAHC. IEPEBAPUBAHME BEJIKOB.
IIYTHU UCTIOJIb30OBAHUA AMUHOKHUCJIOT B KJIETKE.
AHAJIN3 )KEJYJOYHOI'O COKA

AKTYaJIbHOCTDb TeMbl

OO0 obMeHe O€NKOB CyIAT IO a30TUCTOMY OajlaHCy — pa3HULE MEXKAY MOCTYIUIEHHEM a30Ta B
cocraBe OENTKOB MUINM M BBIICICHUIO a30Ta M3 OpraHu3Ma.benku muimm MoryT ObITh HCHOJIB30BAaHBI
OpPraHU3MOM YEJIOBEKA TOJIBKO IIOCIIE MPEIBAPUTEIBHOIO IIEPEBAPUBAHUS U PACILCIUIEHHs] B ITUILEBA-
PUTETBHOM TPAKTE JI0 CBOOOAHBIX aMUHOKHUCIIOT.OT TIepeBapUBaHUsI 3aBUCUT TIOJIHOLICHHOE CHA0XKEeHUE
OpraHu3Ma a30TOM M He3aMEHUMbIMU aMHMHOKHcII0TaMu.CyllecTByeT ABa TUIa pacnajga OenkoB (1po-
TEOJIN3a) — TOTAJbHBIA (HEOrPAaHMUYCHHBIH), IPU KOTOPOM OCJIKH pacHagatoTcst 0 aMUHOKHCIOT, U
OrpaHUYEHHBIN (YAaCTUUHBIM), IPU KOTOPOM OTILEIUIETCSI HECKOJIbKO aMHUHOKHMCIOT. KaTtamusupyror
3TOT mpolecc — IpoTeaszbl. OrpaHUYEHHBIN MIPOTEOJIN3 UMEET PEryIsSTOPHOE 3HAYEHUE (aKTHUBALMS
(epMEHTOB, TOPMOHOB OEJIKOBOM NMPHUPOJIbI, CUCTEMBI CBEPTHIBAHUS KPOBH, CUCTEMbI KOMILJIEMEHTA U
apyrue nporecchl). [locTynuBime B KJIETKH aMUHOKUCIIOTHI 00pa3yroT (h)OH/I aMHHOKHUCIIOT, KOTOPBINA
TMIOIOJIHAETCS 3 CUET paciajia MUILEBbIX U TKAHEBBIX OEJIKOB M aMUHOKHUCIIOT, 00pa3yoLMXcs U3 Apy-
T'UX BEHIECTB. AMHHOKHCIIOTHI (POHIA KIIETKH MCIONB3YIOTCS IS CHHTE3a OENKOB U JPYIHX COC/IHHE-
HUH, a TaKkXkKe MO/IBEpraroTcs MHANBUIYAIbHBIM MPEBPAILEHUSAM U OOIIUM peakisM oOMeHa — Je3-
aMUHUPOBAHUIO, TPAHCAMUHHUPOBAHUIO, 1EKApPOOKCUIIMPOBAHUIO.

Iean 3anaTHA

CdhopmupoBaTs mpezacTaBieHue 00 oOMeHe Oelka B OpraHW3MEKaK TJIaBHOM IHUIICBOM HC-
TOYHHKE a30Ta U AMMHOKHUCIOT. [TosyunTs npencraBieHre 0 MOJIEKYJISIPHBIX OCHOBaX IepeBapyBa-
Hus 6enxoB B JXKKT, ocoOeHHOCTSIX NEHCTBHS pa3IMYHbIX NMPOTEa3 U MCIOIb30BAaHUH UX HHTUOHUTO-
POB B KJIMHUYECKOH MPAKTUKE, BCACBIBAHMM AMUHOKHCIIOT U TPAHCIIOPTE UX B KJIETKH. OCBOUTH Me-
TO/IbI KJIMHUYECKOTO aHaJIN3a KeJIyI04HOI0 COKa.

JlJ1si NPOBEPKHU MCXOAHOI0 YPOBHS 3HAHMI BBINIOJTHHUTE CIeAYIOIINE 3aJaHU:

3aoanue 1. Beibepute mpaBuiIbHBIN 0TBET. K HE3aME@HUMBIM aMUHOKHUCIIOTAM OTHOCSTCS:

A. Ananun I'. Metnonux
b. Banun . Tupozun
B. I'myramMunoBas kuciaora E. ®ennnananux

3aoanue 2. Ilpu uccienqoBaHUU KENYJOYHOTO COKAa METOJIOM Telb-(PUIbTpAllMM BBIACTUIN
HEaKTHUBHYIO (opMy IerncuHa ¢ MojdeKyisipHon maccoit 42 k/la. [locne noOGaBnenus k hepMeHTy
COJISTHOM KHCIIOTHI MOJIEKYJIIpHAs Macca MerncuHa yMeHblmiach 10 35 kJla u ¢pepMeHT cras akTUB-
HbIM. Kakoii BUJ peryiasiuu xapakTepeH AJis JaHHOTo ¢pepMeHTa’?
A. ®ochopunrpoBanne MoNeKyIbl (pepmeHTa
b. Annocrepuueckasi perymsius
B. Ilpucoeannenue uin oTIIEINIEHHE OETKOB HHIMOUTOPOB
I'. YacTuuHbIN IpOTEOIN3 MOJIEKYIIbI (pepMeHTa
J1. Perynsuus o NpuHIMITY 0OpaTHOM CBA3H

3aoanue 3. Boibepure, Kakas U3 IEPEUUCIEHHBIX PEAKIMI IpoTeKaeT ¢ ydactueM HAJ - 3a-
BHUCUMOTO (pepMEHTA:
A. OkuciieHre MOJIOYHON KHCIIOTBI b. TpancamMuHHpOBaHME MUPOBUHOTPATHON KUCIOTHI
B. I'maponus xupos I'. Cuntes xapbamomidocdara
J1.B3anmonpeBpaiieHne ONTHYeCKUX N30MEPOB

3a0anue 4. AKTUBaLUS KaKOTO THIA XUMHUECKUX PEAKIHii JIKUT B OCHOBE YH3UMOTEPAIINH,
KOTOpasi MPOBOAMIIACH JJISl PacCachIBaHUsI IOCIEONEPALMOHHBIX PyOIIOB TPUIICHHOM (JIEKapCTBEH-
HBI{ TpenapaT TPUIICHH BBOJMIIN ITyTeM 3JieKTpodopesa)?
A. U3omepuzanuu B. I'mnponu3za
b. Oxcunopenykuuu I". Ilepenoca pyHKIIMOHAIBHBIX TPYIII

HpCIGMJleOCWlb pemenuﬁ npoeeponie, conocmaesue ux ¢ omeemamul.
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Bonpocs! nu1s1 06cyxneHust

1. Yro Ttakoe azoTucThIi Oasanc? Kakne BUABI a30THCTOr0 OayaHca UMEIOT MECTO B HOpME U
IIpY 11aToJIorun?

2. ITorpebHOCTH B Oenkax. bruonornyueckas eHHOCTh OEIKOB.

3. Yro Ttakoe npoteonau3? Posib orpaHMuEHHOr0 POTE0JIN3a B OPraHU3ME.

4. I'ne mpoucxoauT nepeBapuBanue 6enkoB? Kakue GpepMeHTH y4acTBYIOT B 3TOM Mpoliecce?
OO0mas xapakrepuctuka nporeas. x cydcrpaTtHast criein(uaHOCTh U MECTO JICHCTBUS.

5. Posb KeayI0YHOrO COKa B NEpeBapUBaHUM OCIKOB. MeXaHM3Mbl 00pa30BaHUS COJITHOU
KHUCJIOTBI B JKEITYIKE.

6. [Iporieccel THUEHUS OEIKOB B KUIICUHHKE. [IpoayKThl THUEHUS OSIKOB U MX 00C3BPEIKUBAHHE.

7. BcacblBaHME aMUHOKHUCIIOT, TPAHCIIOPT aMUHOKHCIIOT B KIIETKH.

8. AMUHOKHMCJIOTHBIN ()OH/T KJIETKH — €r0 HCTOYHHKHU U UCIIOJIb30BaHUE.

Jumepamypa 011 no020moexku

1. Buonocuueckas xumus / B. K. KyxTa [u ap.]. Mocksa : bunom ; Musck : Acap, 2008. C. 261-277, 296-301.

2. Buonocuyeckasn xumus : yued. mocodue / A. 1. Taranosu4 [u 1p.]. Muack : Bemapycs, 2013. C. 103-106

3. bepesos, T. T. buonornaeckas xumus / T. T. bepesos, b. ®@. Koposkun. Mocksa : Mennmuna, 1990.C. 318—

337, 345-350.
4. Kowucnexm neKUAM.

3aaHus 1J151 CAMOCTOATEILHON PadoThI

3aoanue 1.1. 3aiOMHUTE OCHOBHBIE 3TaIlbl IEPEBapUBAHUSI OCIKOB:

A. B xenynke b. B npocsere TOHKOrO KMIIEYHUKA

B. «IIpucreHo4yHoe» nepeBapruBaHue

1.2. 3amoMHUTE (PEPMEHTHI, YIACTBYIONTUE HA KAKIOM dTarle NepeBapruBaHus OSIKOB, 3HANTE
crneun(pUIHOCTb X JeicTBus, pH-onTuMyM, MEXaHI3M aKTHBALIUU.

1.3. YcBoiiTe, 4T0O KOHEYHBIM pE3yIbTaTOM IEpeBapUBaHusl OEIKOB SIBISIETCS 0Opa3oOBaHHE
Habopa aMUHOKHCIIOT, JIETKO MPOHUKAIOIINX B KIETKHU CIU3UCTON MMOCPEICTBOM aKTHBHOI'O TpaHC-
nopra.

1.4. YMmeiiTe 00BACHUTH NMPUUMHBI MOSBIEHUS B KPOBOTOKE (heHosa, MHJ0JA, CKaToJa, MyT-
peciiHa, KaJJaBeprHa [ociie IepeBapuBaHus OEIKOBOM MUILM B )KETyJOYHO-KUIIIEUHOM TPaKTe.

1.5. BpiGepute npaBuiibHbIE OTBETHI. bHoIOrHYeckoe 3HaAYeHUE NMepeBapuBaHUS OCNKOB 3a-
KJIFOYAETCs B TOM, YTO Oiarojiapsi 3TOMy IPOLECCY TPOUCXOTUT:

A. O6pa3zoBaHne Habopa aMHHOKHCIIOT, HEOOXOIMMBIX JUIsl CHHTE3a COOCTBEHHBIX OEJKOB
OpraHusma 1 OMOJIOTUYECKU aKTUBHBIX COCTUHEHUM

b. Otmiennenre HeOEIKOBOM YaCTH CIOXKHBIX O€JIKOB (JIUIO-, HYKJIECOMPOTEHHOB), YTO OOJIET-
YaeT pacllerieHne OeIKOBON YaCTH MOJIEKYJIbI

B. O0pa3oBanue npoJyKTOB, TUIIEHHBIX aHTUTCHHOHN CrIeUpUUYHOCTH

I'. O6pa3oBanue NPOAYKTOB, KOTOPHIE MOTYT JIETKO IPOHUKATh B KJIETKU CIU3UCTON 000J104-
KU KHAIIEYHUKA

3aoanue 2. OTBETHTEHA BONPOC: UTO ABISETCS HAYaIbHON MPUUYUHON 00pa30BaHUS aKTUBHBIX
MPOTEONUTUYECKHUX (PEPMEHTOB U3 MpodhepMeHTOB?
A. ConmxeHne aMUHOKHCIIOT, BXOJAIINX B aKTUBHBIN IIEHTP
b. 3MeHeHue BTOPUYHON CTPYKTYpHI hepmeHTa
B. O0pa3oBaHue HOBBIX CBsA3€i B MoJieKyJse (pepmMeHTa
I'. I3MeHeHue epBUYHON CTPYKTYPBI
M. I3MeHeHNe TpETUYHOU CTPYKTYPhI

3a0anue 3. BbiOepuTe MpaBUIIbHBIE OTBETHI Ha BOIMPOC: YTO IMPEIOXPAHSET CEKPETOpPHBIE
KJIETKH OT JEHCTBUS npoTeas?
A. Hannuwme cnusu, cofeprkamei reTeponoincaxapuibl
b. AxtuBanus pepMeHTa TOIBKO B MOJIOCTH (KEITyIKa, KAIIICYHHUKA)
B. Hanmnuue rmukonpoTenHOB Ha HAPYKHOM MMOBEPXHOCTH MEMOpaH
I'. OtcyrcrBUE cyOcTpaToB
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3aoanue 4. Kakue pepMeHTHI OTHOCATCS K SK30IENTHAa3aM?

A. KapOoxkcumnentunassl A u B b. Ilencun B. AMusonentuagasa
I'. Tpuncun J1. Dnacrasza

3aoanue 5. K nporeonutudeckum GepMEeHTaM OTHOCSITCS BCE MIEPEUNCIICHHBIE HIDKE, KPOME:
A. AnanmnaMuHOTpaHcepasza b. Ilencun B. Tpuncun
I'. AMuHOnICITHIA3A J. Dnacraza

Hpa6uﬂbHOCWIb peweﬂuﬁ npoeeponie, conocmaeue ux ¢ omeemamul.

IIpoBepbTe Bamm 3HaHuA (CAMOKOHTPOJIb YCBOEHUSI T€MbI)

3aoanue 1. Ilpu oCTPBIX MAHKPEATUTAX MPOUCXOIUT MPEXKAECBPEMEHHAs aKTUBALUs mpodep-
MEHTOB B KJIETKaX IaHKPEaTU4YeCKOl xkeie3bl. B pe3ynbTare MEXaHMUYECKOrO MOBPEXKACHUS (CHIIb-
HOE C/IaBJIMBAaHUE, TPABMBI) TPO(EPMEHTHI BBIXOAT U3 KJIETOK U aKTUBU3UPYIOTCS B CAMOM XkKelese,
a He B MOJIOCTU TOHKOH KHIIKHA. OTBEThTE HA BOIIPOCHI:
A. Kakue gpepMeHThI MOTYT aKTHBHPOBATHCS IPU OCTPHIX MaHKpeaTuTax?
b. Kakue nocieactBus MOXeT BbI3BaTh Takas aKTHUBALNA?
B. Kak MOXHO yMEHbBIINTD Pa3pyLIUTENbHOE AEUCTBUE TAHKPEATUUECKUX MpOTEas?
I". BUOXMMHUYECKUM TECTOM Ha OCTPBIA MAHKPEATUT B KIMHUUYECKOW MPAKTUKE CIY)KUT OIpejelie-
HUE aKTHBHOCTH O-aMWJIa3bl B KPOBH 00IBbHOTO. OOBSICHUTE, MOYEMY yBEITUYNBACTCS aKTUBHOCTH
OL.-aMHUJIa3bl B KPOBH MPH OCTPOM TTaHKpPEATHTE.

3aoanue 2. Ilpu runoanugHOM racTpUTE CHUXKEHUE KUCIOTHOCTHU KEITYAOYHOTO COKA BBI3BI-
BAE€T TOPMOXKEHUE YACTUYHOTO MPOTEOJIN3a MOJIEKYJIBI IIETICUHOTeHA. M3MEHEHUsT Kakoro ypoBHs
CTPYKTYpPHOM Opranuzanuu (pepMeHTa UMEI0T pellaolee 3HaYeHue Ipu ero akTuBauu?
A. Ilepuunoit ctpyktypsl b. Bropuunoii ctpykTtypbsl B. Tpertuunoii cTpyKTypbl
I'. YerBeptruHou cTpyKTypsl /[l bonee BBICOKOro ypoBH:

3aoanue 3. Ilpenapar KOHTPUKAT — KOHKYPEHTHBIH MHIMOUTOpP MaHKpeaTUYecKUX (pepMeH-
TOB Ha3Ha4yaeTcs MPH OCTPOM IMaHKpeaTHTe, IPU KOTOPOM BCJIEJICTBUE BHYTPUKIETOUYHOW aKTHBa-
UM TaHKpeaTH4ecKux (EpMEHTOB IMPOUCXOIUT paspylleHue TkaHeld. BriOepurte XapakTtepHble
0COOEHHOCTH MHTMOUPOBAHMUS:
A. HruOuTOp ABIsSETCS CTPYKTYPHBIM aHAJIOTOM cyOcTpaTa
b. Crenenp nHrHOMpPOBaHUs 3aBUCUT OT KOHLEHTPALIUU HHTUOUTOPA
B. CtpykTypa nHruOuTOpa He MOX0Ka Ha CTPYKTYpY cyOcTpara
I'. Crenenb MHTHOMPOBAHUS 3aBUCUT OT BPEMEHU JE€HCTBUS MHTUOUTOpA
J1. O6pa3oBaHne HEAKTUBHOT'O KOMIUIEKCAa HHTHOUTOP-CyOCTpaT

3aoanue 4. Bribepute aMUHOKUCIIOTHI, KOTOPBIE IPUMEHSIOTCS B KaU€CTBE JIEKAPCTBEHHBIX
IIpEenapaToB:
A. Metnonus b.I'muuun  B. Ananun I’ I'myramunoBas kucnora  JI. IIponun

OTBETHI K 3ATJAHUSIM

Jlna camonpoeepku ucxoonozo ypoeus snanuii: 16, I', E; 21"; 3A; 4B.
na camocmoamenwvrou paoomot. 1.5(A, b, B, I'); 2I"; 3A, b, B; 4A, B; 5A.

JlabopaTopnasi padora

PaGota 1.Kenuuecmeennoe onpedenenue KuciomHuoCcmu Hceyo0ouHozo coKa

Ipunyun memooda. OOIYI0 KUCIOTHOCTB KeTyJOYHOTO COKa U3MepsIoT B MuutuiauTpax 0,11
pactBopa NaOH, 3arpadyennoro Ha Hewrpamm3anuio 1000 MII JKeTy0YHOTO COKa B MPUCYTCTBHH
uHAukaropa ¢enondranenna (3oHa mepexona pH 8,3-10,0; Hmxe 8,2 — OecuBeTHBIH, BbIIIE
10,0 — xpacHsbIif). B HopMe 00masi KUCJIOTHOCTD AJs B3POCJOro 4YeaoBeka cocrasisier 40—
60 MMOJIB/J1, Y HOBOPOXAEHHBIX — 2,8 MMOJIb/J, y Aetelt oT 1 mecsna o 1 rona — 4-20 MMoJIb/11.

CopepxaHuie CBOOOTHON COJITHOM KUCIIOTHI B KEIYyI0YHOM COKE U3MEPSIOT B MUJUIMITUTPAX
0,11 pactBopa NaOH,, 3aTpauennoro Ha Heirpanuzanuio 1000 M1 JKexyZOYHOTO COKa B IMPUCYT-
CTBUU MHJAMKATOpa ITMMETUIIaMHHOa300eH30a (30Ha nepexona pH 2,9-4,0; ke 2,9 — po30Bo-
KpacHbIif; Bbime 4,0 — xentbiif). CBOOOAHASA COJNSHAsI KMCIOTA MOYTH BCS OTTHUTPOBBIBACTCS IPU
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pH 3,0; npu 3TOM OKpacka TUMETUIaMUHOa300€H30J1a H3MEHSAETCS] OT PO30BO-KPACHOM /10 OpaHKe-
Boi. ConeprkaHue CBOOOTHOM COJISTHOM KUCIIOTHI B HOpMeE cocTaBisieT 20—40 MMoutb/it (Y HOBOPOX-
neHHbIX — 0,5 MMOITB/T).

Omnpenenenue o0IIEH KUCIOTHOCTH, OOIIECH COJITHON KUCIIOTHI, CBOOOHOM COJITHON KHCJIOTHI
U CBSI3aHHOM COJIIHOM KHUCJIOTHI IIPOBOJUTCA B OJHOM ITOPLIMM JKEIyJIOYHOrO COKa. TuTpoBaHue
MIPOBOASAT C ABYMSI UHIUKATOpaMU: JUMETUIAMUHOA300€H30JI0M U (heHon(TaIenHOM.

Xoo pabompei. OTMEPHUBAIOT MUMNETKOH B KOJIOOYKY 10 MII JKeITyZOYHOTO COKa, JOOaBISIOT
1 ka0 qumMeTHiIaMuHoa300eH30a 1 2 kamu ¢enondranenna. [Ipu Hanuuuu B )KeIyJOUHOM CO-
K€ CBOOOIHOM COJISTHOM KHMCIOTHI OH OKPAIIIMBACTCS B KPACHBIN I[BET C PO3OBHIM OTTEHKOM, IIpHU €€
OTCYTCTBHHU Cpa3y MOSBJISETCS OpaH)KeBasi OKpacka.

Tutpytor cBobomuyto comstayro kucinoty 0,10 NaOH u3 MUKpOOIOpEeTKH [0 TOSBICHUS
OpaH)XEBOI'0 OKpAIllMBaHUS U Pe3ybTaT 3amuchiBaioT (1-1 ormerka). He nobasisist menoun B Oro-
PETKY, IPOJOJKAIOT TUTPOBAHUE 10 NOSIBICHUS JTMMOHHO-KEITOrO LIBETA M PE3YNbTAT 3allChIBa-
10T (2-1 otmetka ot 0). IIpogomkaroT TUTpOBaHHUE 10 MOSABIECHUS PO30BOro OKpamuBaHus (3-s1 oT-
meTka ot 0).

Pacuem.Conep:xanue cBodoanoii HCI (1-s1 otmerka), cBsizannoii HCI (2-s1 ormerka) u 06-
LIYK0 KHCJIOTHOCTB (3-5 OTMETKA) pacCUUTHIBAIOT 1O (opMyJie:

X (mmonn/n) = A x1000 x 0,1/10 ,

rne A — xomuuectBo 0,1H pactBopa NaOH, mi; 10 — KONHYECTBO JKEITyIOYHOTO COKa, B3ATOTO
st TutpoBanus, Mi; 0,1 — xoiamvecTBo Mr/akB. meiaoud B 1 mu 0,1H pacTBopa, MMonb; 1000 —
repecyer Ha 1 imtp.

Pesynbratsr:
CBo6oanas HCI Cesizannas HCI O01mas KHCJIOTHOCTH

Keaynounblii cok A= Az = Ar— A1 = Az =
Nel X (MMoOTB/IT) = X (MMOTTB/IT) = X (MMOJIB/IT) =
Kenynounblii cox  Aj;= Ax= Arz—-A1= Az =
Ne2 X (MMoub/1T) = X (MMounb/1T) = X (MMouIb/1T) =
Kenynounblii cox  Aj;= Az = Arz—-A1= Az =
Ne3 X (MMoub/1T) = X (MMounb/1T) = X (MMouIb/1T) =

BriBon:

Knunuko-ouacnocmuueckoe 3nauenue.llpu 3a0oneBaHusIX Kelynka KHUCIOTHOCTb MO-
KeT ObITh HYJEBOW, MOHIKEHHON U MOBBIIIEHHOW. [Ipu s13BeHHOI 0O0JI€3HU JKely/IKa WK TUIepa-
LUHOM TacTpUTE MPOUCXOTUT yBEIMUYEHHE COAECpP>KAaHUS CBOOOJHOW COJSIHOM KHCIOTHI U 00IIei
KHUCJIOTHOCTH (runepxiopruapust). [Ipu rumoanuHoM racTpure WIKM pake Kelyjaka Haliogaercs
YMEHBIIIEHNE KOJUYECTBA CBOOOTHOM COJITHOW KHCIOTHI U OOIIEH KUCIOTHOCTH (TUIIOXJIOPTUIPHS ).
IIpu pake xemyaKa, XpOHUYECKOM FaCTPUTE UHOTJa OTMEUYAETCSI TIOJTHOE OTCYTCTBUE COJITHOM KHC-
noThI (axioprugpust). [Ipu 3710kauecTBEHHOM MaJIOKPOBHH, NP pake KelyaKa 4acTo HaOIogaeTcs
MIOJTHOE OTCYTCTBHE COJISTHON KUCIIOTHI U TIETICHHA (AXUJIIHS).

Pabota 2. Oonapyscenue monounoit kuciomol peaxkyueit Ygpgenvmana

MoJtodHas KHCII0Ta OTHOCHTCS K TIATOJIOTHYECKHM COCTABHBIM YACTSAM JKEIyIOYHOTO COKa U
OoOHapyKUBaeTCsI MPU aXJIOPTUIPHUH BCIEACTBHE YCUIICHUS TIPOIIECCOB OPOKECHHUSI B JKEITYAKE.

Ilpunyun memooa. llpu noGaBnenun K peaktuBy Y ddenbmana, umeromeMy (GpuoIETOBYIO
OKpAaCKY, MaTOJOTUYECKOTO KEIMyTOUHOTO COKa IMOSBISETCS JKENTO-3€JIEHOE OKpAITUBAHUE BCIE/-
CTBHE 00pa30BaHM JIAKTaTa jkeJe3a (MooKuTeabHas peakuus Y ¢pdenpmana).
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Xoo pabomui. I'oToBAT B npobupke peaktu Y pdenpmana (20 kanens 1% pactBopa deHona u
2 xarum 1% pactBopa XJjopHOTo >kenes3a). [100aBisioT B MpoOUPKY 5 Kamenb >KeTyA0YHOTo COKa.
[Ipy HAJIMYKMKM MOJIOYHOM KUCIIOTBI MOSABIISETCA JKEJITO-3€JIEHast OKPACKa.

BriBox:

Pab6ora 3. Koniuuecmeennoe onpedenenue akmueHoCmu RENCUHA HCETYOOUHO20 COKA

Ipunyun memooa. B ocHOBE MeTOJa JIEKHUT CHOCOOHOCTh MEINCHHA B JKEITYAOYHOM COKE
CTBOpaXMBaTh OEIIOK MOJIOKa — KazenHoreH. CTBOpakMBaHKE MOJIOYHO-AIIETaTHON cMecH mipu pH
4,9 u Temnepatype 25°C nencuHOM MPOUCXOIUT CTPOTO MapalieIbHO €ro CIIOCOOHOCTH MepeBapu-
BaTh OeNKU. 3a eIMHUIly aKTUBHOCTH IENCHUHA MPUHUMAIOT TO €ro KOJIMYECTBO, KOTOpOe MpHU yKa-
3aHHBIX YCJIIOBUSIX CTBOPA)KMBAET 5 MJI MOJIOUYHO-AIETaTHOM cMecH 3a 60 ¢ (3Ta yciaoBHas €AMHULA
cootBercTByeT 0,010 MI KpHCTAIIIMYECKOTO TerncuHa). JKeayIouHblii COK YeOoBeKa B HOPME CO-
nepxuT B 1 M 40-60 exn. nencuna. Takum e METOAOM MOXHO OINPEAEIUTh AKTUBHOCTH ypOIIEI-
cuHa B Moue. C MOYOH 3I0pOBOTO YeJIOBEKa 3a CyTKH OObIYHO BhIAenseTcs oT 150 mo 300 ex. (1,5—
3 Mr) yponencusa.

Xoo pabomer. Ha nHO mpoOupKku ¢ MOMOIIbI0 MHUKponuneTku Hanupawot 0,1 mu pactBopa
METICHHA, a B JPYTyI0 MPOOUPKY HAIMBAIOT 5 MJI MOJIOYHO-arieTaTHoi cMecH. [lomemaroT o6e mpo-
Ooupku B TepmoctaT Ha 10 MuH. BpICTpO mepenuBarOT MOJIOUYHO-AIETATHYIO CMECh B MPOOUPKY C
MIETICHHOM, COJIEPKUMOE MPOOUPKH BCTPSXHMBAIOT. MOMEHT NMPHJIMBAHKS CMECH OTMEYaloT IO ce-
kyHaomepy. [IpoOupKy co cMeChI0 BCTPSIXUBAIOT, HAKJIOHSIOT €€ U HaOII0al0T 3a MOSBICHUEM Ha
€€ CTEHKAaX IEPBbIX XJIONbEB Ka3eHHA. 3aUChIBAIOT BPEMsI CTBOPAKUBAHUS CMECH B CEKYHJIaX.

Pacuem. ]Ins pacuera akTUBHOCTH TETICHHA B 1 MJI KeNyAO4HOTO coka nensaT 60 cekyHna Ha
BpEMs CTBOPAKMBAHUS CMECH M TAKUM ITyTEM HaxXOJAT KOJMYECTBO eauHuIl nerncunHa B 0,1 mu xe-
JyI0YHOTO COKa, a yMHOXkast Ha 10 — B 1 muL.

[losnydyeHHbIe TaHHBIE U PACYET:

Knunuko-ouacnocmuueckoe 3nauenue. Ilpu axwimy yporeriCHH B MOYE M TIETICHH B JKEJY-
JIOYHOM COKE€ MOTYT IMOJIHOCThIO OTCYTCTBOBaTh, a MPHU S3BEHHOW OOJE3HU KEIyAKa KOJTHYECTBO
METICUHA PE3KO YBEIUYEHO.

13380:10)i &

IToanuce npenogaBarens:

TEMA 3AHs1THs 19. BHYTPUKJIETOYHBIIA OBMEH AMUHOKHUCJIOT. ONPEJEJIEHUE
AKTUBHOCTHU AMUHOTPAHC®EPA3 B CbIBOPOTKE KPOBH

AKTYaJIbHOCTb TeMbI

OO6mue nyTy mpeBpalieHUus] aMHHOKHUCIIOT 110 AMHHOTPYIINE BKIIOYAIOT PEaKIUU JAe3aMUHU-
pOBaHMs U TpaHCAMUHUPOBaHUs (TlepeaMUHUpPOBaHus). B xozie peakiuil nepeaMMHUPOBaHUS MPO-
UCXOJUT Pacrlaj aMUHOKHCIIOT, CHHTE3 HOBBIX aMHUHOKHCIIOT U 00ECIeYMBaeTCsl B3aMMOCBS3b pe-
aKIMi YTJIEBOJHOTO M 0enKoBOTO 0oOMeHa. Peaknmu ne3aMuHUpOBAHUS MPUBOAAT K 00pa30BaHUIO
ammuaka. OOpasyromuiicst B mporecce MeTabosin3Ma aMMHUaK SIBJISIETCSI TOKCUYHBIM COEIMHEHHEM,
B MEPBYIO OYEpeb /I [EHTPATbHONW HEPBHOU cucTeMbl. [Ipu nexapOOKCHIMPOBAHUNA aMHUHOKHC-
J0T 00pa3yloTcss OMOTEHHBIE aMUHBI — TPHUNTAMUH, CEpOTOHMH, rucTamuH, ['AMK, wurparomme
BaYKHYIO POJIb B OpraHU3Me.

Iean 3ansaTHA

YcBouth o0uiue nytu oOMeHa aMMHOKUCIOT. [lonmyunTs npeacTaBneHue o mytax ooMeHa Oe-
3a30THUCTOTO OCTaTKa aMMHOKHUCIIOT, O POJIM aMUHOKHUCIIOT B 00Opa30BaHUM BaKHBIX OMOJIOTUYECKU
AKTHUBHBIX COC}IHHGHI/Iﬁ. YMeETb OOBSICHUTH 3HAYEHHE B OOMEHE BEUICCTB Ka)I(JIOﬁ AMHWHOKHCIIOTHI,
IIPUMEHSIEMOM B Ka4E€CTBE JIEKAPCTBEHHOI'O CPEJICTBA.

Ha nmpumepe onpezenenns akTHBHOCTH aMUHOTpaHCcdepa3 B CHIBOPOTKE KPOBH MOKa3aTh 3Ha-
YCHHUC UCIIOJIb30BaHUA MHANKATOPHBIX q)epMeHTOB B IUArHOCTUKE U MMPOTrHO3C 3a6OHeBaHHfI.
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JlJ1s1 NpOBEPKHU MCXOAHOT0 YPOBHS 3HAHMI BBINOJHHUTE CIeYIOIINE 32 aHUs:

3aoanue 1. AKTHBHOCTb KaKHUX IPOLIECCOB CHUKAETCS IIPH HEJOCTATKE THAMUHA?
A. TpancaMMHUPOBaHUE AMUHOKUCIIOT

b. JlekapOokcuinpoBaHie aMUHOKUCIIOT

B. OxucnurensHoe 1ekapOOKCUIMPOBAHUE O-KETOKHUCIIOT

I'. OxucnuTenbHOE 1€3aMUHUPOBAHUE aMUHOKHUCIIOT

3aoanue 2. Benomuute kinaccupukanuio GpepmMeHToB. DepMEHTH KaKHX KJIACCOB YYAaCTBYIOT B
KaTaJu3e peaKiuii 1e3aMUHUPOBAHHS, [IEPEaMUHUPOBAHHMS, IEKAPOOKCHITMPOBAHUS aMHHOKHCIIOT?

3aoanue 3. HazoBute (pepMeHTHI, KaTaIM3UPYIOUIHE B OPraHU3ME YEIOBEKa PEaKIUU OKHUC-
JUTENILHOTO J1€3aMUHUPOBAHUSI AMUHOKHUCIIOT:

A. Okcupaza D-amuHOKHCTOT I'. I'myramataexapbokcuiaza
Bb. Okcunasza L-amuHOKHCIIOT . I'myramartaeruaporesasa
B. Monoamunookcugaza (MAO) E. Anannnamunotpancdepasa

3aoanue 4. HOHOJ’IHI/ITG CXEMY pCaKIIMU OKUCIUTCIIBHOTO AC3aMUHUPOBAHUS TJIyTaMaTa HEIO-
CTarOIIMMH KOMITIOHCHTAMM

Kodepmenr ? ?
I'myramat —————>0-UMUHOTITyTapaT ————>Ql-KeToriryrapar + ?
Depment?
A. T'nyramarekapOokcuiasa . HAOQ" K.H20 K. NO
b. I'myramataerunporenasa . DAL 3. NH3
B. AcnapraramuHoTpaHcdepasza E. ®DMH H. CO2

Hpa6uﬂbHOCWZb pemeHuﬁ npoeepovnie, conocmaeue ux ¢ omeemamul.
Bonpocs! nu1s1 06cyx1eHus

1. JlexapOoKcHIMpPOBaHUE AMHUHOKHUCIIOT, (epMEHTHI, KopepMeHT. bruorenHsle aMuHbI (TpHUII-
TaMWH, CEpOTOHHH, TUCTAMUH, Y-aMUHOMACJISTHAsI KUCJI0Ta), KaTeX0JIaMHUHBI (TodaMuH, HOpaapeHa-
JMH, afpeHaiuH). Peakuun oOpa3oBanusi, Ouonoruyeckass poib. OKucCiIeHUe OMOreHHBIX aMHUHOB
(MAO u IAO). JlekapcTBEeHHBIE CpPEICTBa — MHTUOUTOPHI aMUHOOKCHUIA3.

2. TpaHncamMuHHMpOBaHUE, aMUHOTpaHcdepasbl, KopepMeHTHas QyHKIUS BUTaMuHA Be. Kiu-
HUKO-/IMarHOCTUYECKOE 3HAYCHHUE OIPEIEICHNs aKTUBHOCTH aMMHOTpaHc(hepa3 ChIBOPOTKU KPOBHU.

3. Ilytu ne3aMuHUpPOBaHMS aMUHOKUCIOT. OKHUCIUTEIbHOE J1€3aMUHHpOBaHUE ((pEepMEHTHI,
koepmeHTbl). OKUCINUTENbHOE AE3aMUHUPOBAHUE TIYTAMHUHOBOM KHUCIIOTHI (XMMH3M), 3HAUECHUE
rIIyTaMaTAeruIporeHasHon peakuuu. Hernpsimoe nezamMmuHupoBaHue.

4. ITytn ucnonb30BaHUs 0€3a30TUCTOrO OCTATKA AMHUHOKHCIIOT. [ TMKOT€HHbIE U KETOI' €HHbIE
aMMHOKHUCIIOTHI. CIIoCOOBI CUHTE3a HOBBIX aMUHOKHCIIOT.

Jumepamypa 0nsa nod20moexku
1. Buonocuuecxas xumust / B. K. Kyxra [1 1p.]. Mocksa : Burom ; Musck : Acap, 2008. C. 277-281, 286-287.
2. Buonoecuueckas xumus : yaeonoe mocodue / A. J[. Taranosud [u ap.]. Munck : benapycs, 2013. C.107-112.
3. bepesos, I. T. buonornueckas xumusi / I'. T. bepesos, @. M. Koposkun. Mockea : Meaununa, 1990. C. 337—
345, 350-354, 364-369.
4. Koncnexm JeKIuil.

3agaHusA AJ151 CAMOCTOAITEILHOM PadoThI

3aoanue 1. Kakue OMOXMMHUYECKHE PEAKIIUU KaTaTM3UpyeT alaHnHaMHHOTpaHcdepasza?
A. IlepeamunnpoBanue I'. lekapOokcunupoBaHue
b. OxucnutenbHOE 1€3aMUHUPOBAHKE . TpancMerunupoBaHue
B. Cunres riyramara
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3a0anue 2. YKaxute BUTAMUH, KOTOPBIN ABJISIETCS KOPEPMEHTOM IITyTaMaTAerupOTr €Ha3bl:

A. HukotnHamu g B. ®oaueBas xuciaora J1. AckopOuHOBast KUCIIOTa
b. Tnamun I'. ITupunokcun

3aoanue 3. Yxaxute KohepMEHT aciapTaTaMuHOTpaHc(epassbl:
A.HAI B. HAZI®* J. Tuamuaupodocdar
b. ®AJ] I'. [Tupunoxcansdocdar

3aoanue 4. HemoctaTtkoM Kakoro koepMeHTa 00yCIOBIEHO CHUKEHHUE CKOPOCTH TPaHCAMU-
HUPOBAHUS AMUHOKUCIIOT?
A.HAI" B. ®AJ] J. Tuamuanpodocdara
b. HAJI®* I". ITupugokcansdochara

3aoanue 5. lpu nexapOOKCUIMPOBAHUN KAaKUX aMHHOKHUCIIOT WJIM WX IPOU3BOIHBIX 00pasy-
I0TCS CIIEIYIOIINE OMOTEHHBIC aMUHBI?
1. Tpuntamux 3. M'ucramun 5. Jodpamun
2. CepoTOHUH 4. TAMK

IIpasunvrnocmo pewienuii npogsepvme, CONOCMAGUE UX C OMBEMAMU.
IIposepbTe Bamu 3HaHUSA (CAMOKOHTPOJIb YCBOCHHU S T€MbI)

3aoanue 1.CpaBHUTE MpOIECCHl TPAHCAMUHHUPOBAHUS U JI€3aMHHHPOBAHHUS aMHHOKHCIIOT.
Y cTaHOBUTE COOTBETCTBUE:
1.SIBnsiercs sTanoM Karabonu3Ma aMUHOKUCIOT A. TpancaMuHUpOBaHUE
2. ConpoBoxaaeTcsi 00pa3oBaHUEM aMMHAaKa b. O6a mpouecca
3. He npuBoauT k u3MeHeHu1o obiero konuue- B. JlezamunupoBanue
CTBAa aMUHOKHCJIOT
3aoanue 2. llenTpaiibHas pojib ITyTAMHUHOBON KUCIIOTHI B MTPOMEXKYTOUYHOM OOMEHE aMHUHO-
KHUCJIOT OMPEEISAETCS TEM, UTO TITyTAMHUHOBAsI KUCIIOTA!
1. YyacTByeT B TpaHCAaMUHUPOBAHUU KaK YHUBepcanbHbIN JoHOp NH2-Tpymmbt
2. JIerko o0Opa3yeTcs U3 i-KETOTTYTapOBOM KUCIOTHI — YHUBEPCAITBHOTO aKIIENITOPa aMHHOTPYIIIT
3. ezamunupyercst HAJ[ - 3aBuCHMO# DilyTaMaTaeruaporeHasoi
4. SIBnsierca 3aMEHUMON aMUHOKHUCIIOTOU
3aoanue 3.Y CTaHOBUTE COOTBETCTBHE MEXKy 0€3a30TUCTHIM OCTATKOM M aMHUHOKHUCJIOTOM:

1. [lupyBat A. Acnaprat
2. a-Ketormyrapar b. Ananun
3. Okcanoanerat B. I'myramar

3aoanue 4. KeToreHHBIMU HA3BIBAIOTCS aMHUHOKHUCIIOTHI, KOTOPBIE B X0OZe MeTaboI13Ma mpe-
BpaIaloTCs B:
A. Auetun-KoA I'. YK
b. IIBK . Cykunami-KoA
B. Aneroanetni-KoA

3aoanue 5.PacnionoxuTe nepeyrcieHHble CyOCTpaThl B MOPSJIKE UX y4acTUsl B CHHTE3€ J10-

¢dbamuHa:

A. lopamun b. Tupo3un B. ®enunananun I'. InokcudennnanraHuH
OTBETHI K 3ATAHUSIM
Jna camonposeepku ucxo0no20 ypoeua 3SHaHUil:
1B; 3A, B, .

r K
4 T'myramMat ——>0.-IMUHOTITyTapaT AOL-KGTOFHYTapaT +3.
b

na camocmoamenvnoit pabomoi:
1A,B; 2A; 3l 4T.
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JlabopaTopnasi paGora
Onpeodenenue akmugnocmu aianunogou amunompancgepasol (AnAT)

AmuHOTpaHcgepassl (TpaHcaMuHa3bl) — (PEPMEHTHI, KOTOPBIE UCHOJIB3YIOT B Ka4eCTBE KO-
dbepmenta doconupuaokcanb U KaTaTU3UPYIOT 0OpaTUMBIM EPEHOC aMUHOTPYIIIBI ¢ AMUHOKHC-
JIOT Ha KETOKUCIOTHI. OmpeneneHre KOHIEHTpalui 00pa3yoUXcs o.-KETOKUCIIOT JIE)KUT B OCHOBE
METO/JIOB OIpe/IeJIeHHs] aKTUBHOCTHU TpaHCAMHUHA3.

Ipunyun memooa. B pe3ynpTaTe nepeaMMHUPOBAHUS aJlaHUH IPEBPAIIAETCS B IUPOBHUHO-
rpagHyto kuciory. Jlobasnenue kucioro 2,4-AMHUTPOPEHUITHIpa3uHA OCTaHABIUBAET (hepMeHTa-
TUBHBIN npouecc. OOpa30BaBIIMIACS THAPA30H MHUPOBUHOTPATHON KUCIOTHI B HIEIOYHON cpelie Ja-
€T KOPUYHEBO-KPAaCHOE OKpallliBaHHE, WHTEHCHUBHOCTh KOTOPOTO MPOMOPLHOHATIbHA KOJIUYECTBY
00pa3oBaBIIerocs MUPyBarta.

AKTHBHOCTh aMHUHOTpaHc(epas BhIPaKalOT B MUKPOMOJIIX MUPOBUHOTPAIHON KUCIOTHI, 00-
pasoBaHHOI 3a 1 yac unkyOaruu npu temmeparype 37° C B pacyere Ha 1 M CBIBOPOTKH KpoBu. B
HOpPME aKTHBHOCTh aMHHOTpaHcdepa3 B KpoBW HeBenwka W coctaBisger mias AcAT or 0,1 no
0,45 mxmons/a-mi, a it A1AT — 0,1-0,68 MKMOIB/4" M.

Xoo onpedenenus. B mpobup- T j
Ky BHocaT 0,5 min cyOcrpartHOi
cmecu, 3arem npoOasisror 0,1 M
CBIBOPOTKH U HHKYOUPYIOT B Tep-
moctate 30 mun npu 37°C. 3atem
npuiuBaoT 0,5 M p-pa AMHUTPO-
beHmnTHAPaZUHA | MPOOBI BBIIEP-
uBaroT 20 MUH TNpU KOMHATHOH
temneparype. Ilocie storo nobas-
a0t 5 M 0,4u NaOH, TmarensHo
MepEMENINBAIOT U OCTaBIIAIOT Ha 10
MUHYT IIPM KOMHATHOM TeMIlepaTy-
pe i pa3BUTHUS oKpacku. Ontuye-
CKYIO IUIOTHOCTh M3MEPSIOT Ha KO-
JIOPUMETPE C 3E€JICHBIM CBETO(DUIIH-

AN IS
S it

tpoM (530 HM) B ktoBeTe 10 MM mipo- 0.4 1,2 2,0 28 36 4.4 52 wmxr [1BK
TUB KOHTPOJIBHOW MPOOBI HA PEaKTH- B 1po0e

Bbl. KOHTpoOsIbHAS 1po0a cOoEepsKUT BCE MHIPEIMEHTHI ONBITHOM MPOOBI 32 UCKIIFOYEHUEM CHIBOPOTKU
KpOBH, BMeCTO KoTopoii 6epyT 0,1 M1 AUCTUIITUPOBAHHON BOABI.

Pacuer akTUBHOCTH HPOM3BOJIUTCS 10 T'OTOBOMY KaJMOPOBOYHOMY IpaduKy 3aBUCHUMOCTHU
koHneHtpauuu [IBK oT onrtuyeckod MIOTHOCTH OKpalIeHHOro pactBopa. Ilepecuer akTMBHOCTH
(dbepMeHTa B MUKPOMOJIH MUPOBUHOIPAAHOMN KHCIOTHI IPOU3BOJIAT 110 clieayroleil popmyie:

ANAT (Mxmounb/9-mit) =a - 10 - 2/ 88,

I7Ie @ — KOJIMYECTBO MTUPOBUHO-TPATHONU KUCIOTHI B 0,1 MJI CBIBOPOTKH, HAMJIEHHOE TI0 KaauoOpo-
BOYHOMY Ipaduky B MKT; 88 — macca | MKMOJIb MMPOBUHOTPATHON KUCIOTHI B MKT; 2 — KO3 u-
[UEHT Tiepepacuera Ha | yac uakyOaruu; 10 — xoaddunmeHT nepepacdera Ha 1 MJI CBIBOPOTKH.

Knunuko-ouacnocmuueckoe 3nauenue. AMUHOTpaHC(Epa3bl OTHOCITCSA K MHAUKATOPHBIM (ep-
MEHTaM, ¥ ONpEJeNIeHUE UX aKTUBHOCTH HIMPOKO MPUMEHSETCS B TUAarHOCTHKE 3a00seBaHul cepa-
na u neyenu. I1pu nndapkre Muokapaa yepes 4—6 yacoB HaOo1aeTcs nopbieHue ypoBHs AcAT,
MaKCUMaJlbHa €€ aKTUBHOCTH uepe3 24—36 yacoB. AKTHBHOCTH 00€MX aMHUHOTpaHcdepas, B 0CO-
6ennoctu AnAT, noBblaercs npyu UHPEKIIMOHHOM IrenaTuTe.

Pesyabrar: E = a=

Pacuert:
BeiBOa:

[Moanuces mpenomaBaTens:
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Tema 3ansitust 20. OBE3BPE’JKUBAHUE AMMUAKA. KOJIMYECTBEHHOE
ONPEJEJIEHUE OCTATOYHOI'O A30TA KPOBU U MOYEBUHbBI B MOYE

AKTYaJIbHOCTDb TeMbl

O0pasyroumiics B npouecce MeTaboau3Ma aMMMaK SBISETCS TOKCHUHBIM COEAMHEHUEM, B
IIEPBYIO OYEpeNb Ul LIEHTPAJIbHOW HEPBHOM cucTeMbl. HapylieHne npoueccoB ero cBsA3bIBaHUS U
00e3BpeKUBaHMsSI BEIET K TMIIEPAMMOHUEMUH, PA3BUTUI0 KOMAaTO3HOIO COCTOSHUS U cMepTH 00JIb-
HOro. 3HaHHE IPOLECCOB O00E3BPE)KMBAHMSI aMMHaKa HEOOXOAMMO ISl IOHUMaHHUS MEXaHU3Ma
BO3HUKHOBEHUS THIIEPAMMOHUEMUH, CIIOCOOOB OOPHOBI C HEIO.

Baxkneiimmm nokazaresneM a30THCTOrO OOMEHa SBJISETCS OCTAaTOYHbBIN a30T KpoBU. B kinHu-
4ecKol 1a00paTOpHOI MPAaKTUKE OIpeesIeHNe OCTAaTOYHOIO a30Ta U ero (hpakiuii, a TaKxxe Moue-
BUHBI B MOYE MOMOTAET OLIEHUTH BBIIEIUTENbHYI0 (YHKIHIO TOYEK, CTeNEHb MOYEYHON U mede-
HOYHOH HEJOCTaTOYHOCTH.

Iean 3ansaTHA

N3yunTh npouecchl 00e3BpeXUBaHUS aMMHUaKa B OPraHU3Me M BO3MOXHbBIE MEXaHU3MBI pa3-
BUTHUS THIIEpaMMOHHEMHUH. [IpnoOpecTH HaBBIKM KOJMYECTBEHHOTO ONPEAEICHUS OCTATOYHOTO
a30Ta KPOBU M MOYEBUHBI B MOUYE U YCBOUTH IUArHOCTUYECKYIO HEHHOCTh ITHX MTOKA3aTENIEH.

I[J'[ﬂ MPOBECPKHU UCXOTHOI'O YPOBHHA 3HAHUM BBLIIIOJHUTE CJIeayrmue 3ajanns.

3aoanue 1. AMMuax B KieTke oOpasyercs B pe3ynbTare:
A. Peaknuii 1e3aMHUHUPOBAaHNS AMUHOKHUCIIOT

b. Peakiuii nepeaMMHUpPOBaAHUS

B. Peaknuii pacnaga OMOT€HHBIX aMHUHOB

I'. Peaknuii nekapOOKCHIMPOBAHKS AMUHOKHCIIOT

J1. Henpsimoro ne3aMuHApOBaHUSA

3aoanue 2. HazoBure (bepMCHTLI, KaTaJIM3UPYIOMIUC B OPraHU3ME YCIIOBCKa PCaKIUU OKHC-
JIMTCIJIBHOTO A€3aMUHUPOBAHUA aMUHOKHUCIIOT:

A. Oxcupaaza D-amuHoKHCTOT I'. 'myramataexapOoKcuiIaza
b. Oxcupaza L-amunokucinoT . 'myramataeruaporesasa
B. Monoamunookcugaza (MAO) E. AnannnamunoTpancdepasza

Hpa@uﬂbHOCWZb pemeHuﬁ npoeepbnie, conocmaeue ux ¢ omeenamu.

Bonpoce! nu1s1 06cyxneHus

1. [Iytu oOpa3oBaHMs M CBSI3BIBAHUS aMMHaKa B KJIETKaX (BOCCTAHOBHTEIHLHOE aMHUHHUPOBA-
HUE O-KeTOoTJyTapara, CHHTE3 IJIyTaMHWHa W acmnaparuHa, oOpa3zoBaHue KapOamomidocdarta).
TpancriopTHble pOpMBI aMMHAKA.

2. OpHUTHHOBBIM UKI MOYEBHHOOOpa30BaHUs (CXxeMa LHUKIIA, cyocTpaThl, (DePMEHTHI, SHEP-
reTuyeckoe odecreyeHne, CBI3b C TMMOHHOKHUCIIBIM IIUKIIOM, peryisauus). [ unepaMMmonuemus.

3. OGpa3oBaHue cOJeil aMMOHHUS B TTOYKax (MCTOYHHK aMMHUaKa, pojib TTyTaMUHA3bl U TITyTa-
MaTACTUAPOTCHA3bl, SHAYCHUC aKTUBUPOBAHUA I''TyTaMHWHA3bI ITOYEK IIPU aupmose).

4. OcraTO4HbII a30T KpPOBU (OCHOBHBIE KOMIIOHEHTHl M MX OTHOCHUTEJIBHOE COJAEp)KaHUE).
HpI/IHHI/Il'[ OMPEACIICHNA U KIIMHUKO-ANAaTrHOCTUYCCKOC 3HAUYCHUC.

Jumepamypa onsa nodzomoexu
1. Buonozuueckasn xumust / B. K. Kyxta [u ap.]. Mockea : bunom ; Musck : Acap, 2008. C. 281-286.
2. Buonoeuueckas xumus : yaeonoe mocodue / A. JI. Taranosud [u ap.]. Munck : benapycs, 2013. C.107-112.
3. bepesos, I. T. buonornueckas xumusi / I'. T. bepesos, @. M. Koposkun. Mockea : Meaununa, 1990. C. 337—
345, 350-354, 364-369.

4, Koncnexm nexkuuu.
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3aganus 1J151 CAaMOCTOATEILHOM padoThI
3aoanue 1. IlonbepuTe COOTBETCTBYIOININE MTAPhl BOIIPOC — OTBET:

A. depMeHT OpHUTHHKAPOAMOMII- 1. YyacTByeT B CHUHTE3€ aprMHUHOSHTapHOM KHC-

tpanchepaza (OKT) JIOTBI

b. ®epmentT aprunasa 2. YuacTByeT B CHHTE3€ LIUTPYJLJINHA

B. ®epmeHT apruHUHOCYKIIMHATCUHTETa3a 3. YyacTByeT B pacrnajie apruHUHOSHTApPHOU KHC-
JIOTHI

I'. ®epMeHT aprUHMHOCYKIIMHATIINA3a 4. YdacTByeT B peaklMy r’Mapoan3a apruHuHa

3adanue 2. HazoBute epMEHTBI, KATATU3UPYIOLINE CIICAYIOINE PEAKIIHH:
1. O6pa3zoBaHue amMH/1a TITyTAMUHOBOW KHCIIOTBI
2. BoccTaHOBUTEIBHOE aMHHUPOBAHHE Ol-KETOTTyTapara
3. T'uaponus aMmua rIyTaMUHOBOM KHUCIOTHI
4. O6pa3oBaHUe aMH/Ia aCTIAPATUHOBOW KHCIIOTHI
5. O6pazoBanue kapbamomidochara
3aoanue 3. Hanumure peakiuionpeoOpa3oBaHus aMMuaka B kapoamomndocdar.

HpCIGZ/lJleOCI’I’Ib pemeﬂuﬁ npoeepbnie, conocmasue ux ¢ omseemamul.

IIpoBepbTe Bamm 3HaHuA (CAMOKOHTPOJIb YCBOEHHSI T€MbI)

3aoanue 1.IlondepuTe K peakusiM OPHUTUHOBOTO MHUKJIA HEJTOCTAIOIIMA KOMITOHCHT:

1. Hurpynun + Acnaprat — A. Hutpynuu

2. OpuutnH + Kapbamounndocpar— ? b. ®ymapar

3. AprunuH — MoueBuHa + ? B. Opuutun

4. ApruHMHO-CyKUMHAT — ApPruHuH + ? I'. AprunuHo-cyKIuHaT
3aoanue 2. Ha30BHUTEe KOHEYHbIE TPOAYKTHI @30THCTOrO OOMEHa:

A. I'myramun I'. MoueBuHa

b. I'muuepon J. AMMOHMITHBIE CONH

B. bunupyoun
3aoanue 3. Cxonbko monieit AT® tpebyetcst 11t cuatesa 1 Mot MmoueBuHbI? Hanummmure pe-
akuuu (cxema), uayuue c 3arpatoi AT®, ykaxure hepMeHTHI.

OTBETHI K 3AIAHUSAIM
Jlna camonpoeepku ucxoonozo ypoena snanuii:1A, B, J1; 2A, b, J1.
Jna camocmoamenvnou padomoi:
1(A—2,b—4,B—1,I' —3);
2 1. I'myraMHHCHHTETA3A. 4. AcnaparuHcuHTETa3a.
2. T'nyramar AI' (HAZI®H-HY). 5. Kapbamomndocarcunrerasa.
3. 'myramuHa3a.

JlabopaTopHasi padora

Pabota 1. Onpeodenenue cooepircanun moueeunvt 6 moue

C Mo40i1 310p0oBOro uesnoBeka Belaesnsercs 3a cyrku 2035 rumm 333—-583 MMosIb MOYEBUHBI.

Ipunyun memooa. MeTos OCHOBaH Ha CIIOCOOHOCTH MOUYEBHHBI, COJIEpIKaIIeli aMHHOTPYIIIIHI,
00pa3oBBIBATh C A-AMMETHIAMHUHOOCH3AIBACTHIOM B KHUCIOW Cpele KOMILJIEKCHOE COETUHEHHE,
OKpAIlIEHHOE B JKENTHIA 1BET. IHTEHCHBHOCTh OKPACKH MPSMO MPOIOPIHOHAIEHA KOHIICHTPAITUH
MOYEBHUHBI B UCCIIETyeMOM Moue U onpenensercss OTOMETPUUECKH.

Tlopsiooxk evinonnenusi pabomul. [TuneTku U MPOOUPKU JOTHKHBI OBITh 0053aTEIEHO CYXHUMH.

Bepyr 3 npobupku. B onny npobupky HammBaroT 0,2 My Mo4uM (OIBITHAst poOa), BO BTOPYIO
pooupky BHOCAT 0,2 MJT CTaHZAPTHOTO PacTBOpa MOUYEBUHBI (25 Mr/™Mi) U B TpeThio - 0,2 M1 BOABI
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(KOHTpPOJIb HA PEAKTUBBI), J00ABISIOT B KaKAyI0 1o 1,2 M1 2% pacTBopa napaauMeTHIaMUHOOEH3aITb-
JIeTH/Ia ¥ THIATENIbHO NepemMennBaoT. Yepes 15 MUH ONMBITHYIO U CTaHJAPTHYIO POOBI (hOTOMETPUPY-
IOT B CYXHMX KIOBETaX TOJIIIMHON3 MM C CHHUM CBETO(QHIBTPOMIIPOTUB KOHTPOJIBHOU IPOOBI.

Pacuem. CopepxaHrie MOYEBUHBI B OINBITHON MPOOE PACCUMTHIBAIOT 1O CTAaHAAPTHOMY pac-
TBOPY MOUYEBUHBI IO (hopMyIIe:

Con = CCT'EOH / ECT,

rne Con — KOHIEHTpalus MOYEBUHBI B Moye B npode Mr/mir; Cer — KOHLIEHTPAIMsI MOYEBUHBI B
CTaHAApTHOU mpode, 25 mr/mi;, Eon — ONTHYECKAs IJIOTHOCTh MPOOBI, Ecr — OMTHYECKas TIOT-
HOCTb CTaHJAPTHOI'O paCTBOPA MOYEBUHBI.

[TonyyeHnnyro BelMunHy yMHOXarOT Ha auype3 (1200—1500 mur) u mosry4aroT CyTOYHOE CO-
nep>kanue MoueBUHBI B Moue. Koadduuuent nepecuera B equnnnbs CU (mmons/cyt) = 0,0167.

[Tonyuyennsie nannupie: Eon = Eer, =

Pacuer:

BriBOa:

Knunuko-ouacnocmuueckoe 3nauenue.lloHMKEHHOE COJEp)KaHUE MOYEBUHBI B MOYE
oTMeyaeTcs Mpu Hedpute, anuago3e, MapeHXUMATO3HON JKENTyXe, HUPpo3e MeUeHU, YPeMUHu, Io-
BBIIIICHHOE — TP T'OJIOJJAHUH, 3JI0KAY€CTBEHHOW aHEMHH, JIMXOPaJKe, MHTEHCUBHOM pacriaje 0en-
KOB B OpraHu3Me, 1Mociie MprueMa CaluIiIaToB, IPH OTpaBlieHUuU Gochopom.

Pabora 2. Konuuecmeennoe onpedenenue ocmamounozo azoma

A3zoTcozepikaiire HeOEITKOBBIE BEUIECTBA COCTABISIOT (DPAKIMIO OCTATOYHOIO a30Ta KPOBU
(MpOMEKyTOYHBIE WIIM KOHEYHBIE MTPOYKTHl 0OMEHa MPOCTHIX U CIOXKHBIX OEIKOB). DTO MOUEBHHA,
MOYEeBas KUCJIOTa, KpeaTHH, KPEaTHHUH, aMMHUaK, WHINKAH, OMITUPYOHH, MTOJIUTICTITHIBI, aMAHOKHC-
JIOTHI U JIp. A30T 3TUX BEIIECTB HA3bIBAIOT OCTATOYHBIM, ITOCKOJIEKY OH OCTaeTcs B GUIbTpaTe Mo-
clie OCaXKIEHMsI OEIKOB IJIa3Mbl KPOBH.

OCHOBHO# 4aCThIO OCTATOYHOT'O a30Ta KPOBU sBIIsieTCs a30T MoueBUHBI — 50 %, 3areM cie-
IyeT a30T aMUHOKUCIOT — 25 % ¥ a30T APYrux a30TCO/AEpKaIIuX KOMIIOHEHTOB. B Hopme ocra-
TOYHBIN a30T KPOBH cocTtasiser 14,3-25,0 MMmoJIb/J1.

Ipunyun memooa. OCTaTOUHBIN a30T KPOBH OIPENEISIOT B 0€30€TKOBOM (UIIBTpATE MOCHE
OCaxJIeHUs] OEJIKOB KPOBU PA3TUYHBIMU OCATAUTEISIMU (TPUXJIIOPYKCYCHOW KHCIOTOM WU BONb(hpa-
MaToOM) C TOCJIEIYIONIeH MUHepalu3alnen 0e30eIKOBOro (uiIbTpaTa KOHIEHTPUPOBAHHOW CEPHOM
KHCIJIOTOM. A30T BCeX HcClIeAyeMbIX ()pakluii B BUJe aMMHaKa CBA3bIBAETCS C CEPHOM KUCIOTOM, 00-
pa3ys cynbdar aMMOHHS, KOTOPBI B3aMMOJEUCTBYET ¢ peakTuBoM Heccrepa (uienouHoi pacTBop
komrutekcHor comu prytu Kao(Hgls)) ¢ oOpasoBanureM coeqMHEHHUS HKENTO-OpaHKeBOro Isera. MH-
TEHCUBHOCTH OKpAIIMBaHMUsI TIPOTTOPIIMOHATBHA KOHIICHTPAIIMA aMMHaKa, a CIIeI0BATENbHO, M a30Ta.

Ilopsadok evinonnenuss pabomul. I'0TOBAT TpU OOBIYHBIC TPOOUPKH. B 01HY M3 HUX HaTUBAIOT
1 mu1 roTOBOTO MHHEpanu3aTa u 9 M BojbI (OmbITHAS 1Tpo0a), B APYTYI0 BHOCAT 1 MJT CTaHAAPTHOTO
pacTtBopa cynbdaTa aMMOHUS B 9 MIT BOJIbI (CTaHAapTHas mpoba), a B 3-t0 HanuBaroT 10 M BOJIBI
(xoHTpOJIB). 3aTeM BO Bce mpobupku BHocAT mo 0,5 mu peaktuBa Heccnepa. doToMeTpupyroT
OTBITHYIO (MUHEPANIU3aT) U CTAHIAPTHYIO MPOOBI MPOTUB KOHTPOIS MPHU CHHEM CBETOPUIBTPEB
KIOBETE TOJIIUHON 5 MM.

Pacuem. Coniepkannie 0CTaTOYHOTO a30Ta B ONBITHON MPo0Oe pacCUUTHIBAIOT 1O (GOpMyJIE:

Con = (CCT'E()I'I / ECT) 71,4

rne Con — KOHLIEHTpAIMsI OCTaTOYHOI'O a30Ta B KPOBH, MMOJIb/T; Cer — KOHIEHTpAIMs a30Ta B
crannaptoit npode (0,1 mr B 1 min); Eon — ONTUYECKAsl IUIOTHOCTH OMBITHOW MPOOBI (MUHEpAIU-
3ar); Ecr — onTHYecKas INIOTHOCTh cTaHjapra (cynbpar ammonus); 71,4 — koaduimeHT nepe-
cuera B enuHUIBI CU (MMOIB/T).

ITonyuyenunsie nanusie: Eon = Eer, =

Pacuer:
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Knunuko-ouaenocmuueckoe 3nauenue. OnpeneneHne 0CTaATOYHOTO a30Ta U €ro (pak-
WA UCIIONIB3YETCS IS TUArHOCTUKY HAPYIICHHS BBIICITUTEILHOW (DYHKIIMH TOYCK U MOYEBHHOO0-
pa3oBaTelbHON QyHKIHMK Tie4eHU. [IOBBIIIICHHE OCTATOYHOTO a30Ta B KPOBU 0003HAYASTCS TEPMHU-
HOM «a30TeMHUsD». A30TeMHs MOXET OBITh JABYX BHIOB: a0COJIFOTHOHM (HAKOIJICHUE B KPOBU KOMIIO-
HEHTOB OCTaTOYHOTO a30Ta) U OTHOCUTENIBHOH (JeTuapaTaius opranu3Ma IMpyu PBOTE WM TTOHOCE).
[TprunHBI a0COTIOTHOM a30TEMUH MOTYT OBITh JIBC: PeTEHIHMOHHAS (ITOYCYHAs ) U MPOAYKIIHOHHASI
(BHemoueuHas ). PeTeHIIMOHHAs a30TEMUS BBI3BIBACTCS 3a/ICPIKKON a30THUCTHIX IIIJIAKOB MPH UX HOP-
MaJbHOM OOpa30BaHWM W HAOJIIOIACTCS NMPH HAPYIICHHHM BBIACIUTCIBHON CIIOCOOHOCTH IOYEK,
HAIpPUMEP NPU OCTPBIX M XPOHUYCCKMX HEPPUTAX 3a CUET MOBBIIICHUS YPOBHS MOUCBUHBI B KPOBH.
[Tpu xpoHnueckux He(hpUTAX CTOMKAS a30TEMHUs YKa3bIBaeT HAa Pa3BHBAIONIYIOCS HEIOCTATOYHOCTh
nouek. [IponyknnoHHas a3oTeMus HaOIIOIAETCs IPU YCUIIEHHOM pacrtiajie 0eJIKoB U Ipeo0ajaHun
aAMUHOKHCIIOT, HallpUMeEp, NPH 3JI0KAYSCTBCHHBIX HOBOOOpa3oBaHUsAX. [IOBBIIEHHE OCTATOYHOIO
a30Ta OTMEUAETCs MPHU KaXeKCHH HEPAKOBOT'O MPOUCXOXKICHUS, BI3BAHHON TyOepKyie3oM, auade-
TOM U IUPPO30M IICUCHH, TIPU CEPACYHON HEJJOCTATOUHOCTH, HMH(PEKIIMOHHBIX 3a00JIeBaHUIX (CKap-
natuHe, qudrepun). Y HEIOHOMICHHBIX JETCH a30TeMHUs MOXKET OBITh CBs3aHA C MOYCYHON HENOo-
CTaTOYHOCTBIO M YCHJICHHBIM PacIiajioM TKAaHEBBIX OCIIKOB.

[ToHmkeHne colepKaHusl OCTATOYHOTO a30Ta HAOJIOIACTCS PH HEJOCTATOYHOM IHTAHUU U
HMHOTa MPU OEPEMEHHOCTH.

BriBOa:

[Tognuce npenonasarens:

TEMA 3AHATHA 21. XUMUS 1 OBMEH HYKJIEOITPOTEMHOB. OITIPEAEJIEHUE
COJEPKAHUSI MOYEBOM KMCJIOTHI M OBIHIETO A30TA B MOYE

AKTYaJIbHOCTDH TEMbI

3HaHMe MEXaHU3MOB paclaja U CHHTe3a MyPUHOBBIX M MUPUMHUIUHOBBIX HYKJIEOTHIOB, pEry-
JISIIUU ITHX TPOIECCOB MO3BOJIWIO Pa3paboTaTh W MPUMEHHUTH JICKAPCTBCHHBIC TIPEIapaThl, BIIHsI-
IOI[MEe Ha MPOIIECCHl JIeTIeHHUs KJIETOK (Hampumep, aHTHU(OIATOB B XMUMHOTEPANUU OMyXOJei), u
CIOCOOCTBYET TMMOHMMAHHUIO MEXaHHU3MOB JCHCTBHS TPENapaToB, UCIOJIB3YEMbIX B KOPPEKIIHH TH-
MOdHEPreTHYecKuXx cocTossHuit opranoB (MM® (pubokcuH), opoTat Kajaus U 1p.).

JI71st U3y9deHus: COCTOSTHHS a30THCTOTO OOMEHa B OPTaHU3Me TOJIB3YIOTCS ONPEIeTICHUEM O0IIero
a3ota MouH. B nuarHocTuke psaa 3a001eBaHH TPUMEHSIOT METOBI OTPENICNIEHHSI COJEPIKaHMsI B MOYe
OTJIENBHBIX A30TCOACPKAILUX COSAMHEHNI. KOTMuecTBO MOYEBOM KHCIIOTHI B MOYE M KPOBU 3aBUCHT OT
MIOCTYIUICHHS HYKJICONPOTEUHOB C MUIIEH W OT MHTEHCUBHOCTHU UX KJIETOYHOro Merabonmm3ma. JTOT
MOKa3aTelTh — BAKHBIA KPUTSPHHA B TMATHOCTHKE M KOHTPOJIC JICUCHHS TIOarPhI.

Iean 3anaTHA

[ToryunTs TpeICTaBICHHE O KaTa0OJU3Me HYKJICONPOTEHHOB B TKAHAX M JKEIYIOYHO-
KHIIIEYHOM TpPaKTe, MEXaHH3MaxX OMOCHHTE3a U paclaja HYKICOTUIOB M PETYISIHHA dTUX MPOIIec-
coB. [T03HAKOMHUTBCS ¢ MPUMEPAMHU HCITOJIB30BAHMS 3TUX 3HAHUH B IMAarHOCTHKE U JICUCHUU 00JIe3-
Hel. J[ns 3aKkperyieHus] TEOPEeTUYECKOro MaTepuaia MPOBECTH JTaOOPaTOpPHYO paboTy MO KOoJIu4e-
CTBEHHOMY OIIPEJICIICHHIO MOYEBOUM KUCIIOTHI ¥ OOIIEro a30Ta B MOYE.

JJ1st mpoBepKM UCXOAHOT0 YPOBHS 3HAHUI BBINOJHUTE CJIEAYIONIHE 3a{aHUS:

3aoanue 1. IlonGepuTe COOTBETCTBYIOIINE MAphl BOIPOC — OTBET:

A. Aneno3un 1. ITupuMHUAMHOBBIN HYKIICO3U
b. I'yanun 2. A30THCTO€ OCHOBaHHE MYPUHOBOIO psija
B. luto3un 3. [TupuMHUIMHOBBIN HYKJICOTHU]T
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I'. Ypununtpudocdar 4. A3zoTHCcTOE OCHOBaHHE MUPUMHIUHOBOTO Psijia
. Tumunun 5. IlypuHOBBII HYKJIEO3HU/T
E. 'yanozunaudocdar 6. [lypuHOBBIN HYKJIEOTH]

3aoanue 2. Ha30BUTE HYKJICOTHIBI, CTPYKTYpPa KOTOPBIX CXEMAaTUYECKH N300paskeHa HIKE:
1) anennn — nesokcupuodo3a — gocdar — pocdar
2) nuto3uH — pudo3a — pocdar
3) ryanuH — ae3okcupudosa — pocdar — pocdar — pocdar
4) yparmun — pubo3a — pocdar — dpocdar

3aoanue 3. TlonbepuTe COOTBETCTBYIOIINE MTAPBI BOIIPOC — OTBET:

A. IlepBuunas crpykrypa JJHK 1. Monens «1BOWHAs CITUPAITB)

B. Bropuunas crpykrypa JJHK 2. 3,5-®ochoanspupnsie cBsa3n

B. Jliia nepBUYHON CTPYKTYPBI 3. IlocnenoBaTenbHOCTh HYKJIEOTHIOB B

PHK xapaxrepHsl cBs3u MOJIMHYKJICOTUIHOM LIETIN

I'. Inst BTOpUYHOM CTPYKTYpbI 4. BonopoJiHbIE CBSI3U MEX1Y a30TUCTHIMU OCHOBAHUSIMU
JIHK xapakTepHsl CBsI3H 5. Cuitbl ruzipooOHOTO B3aMMOIEHCT MEXTY BBIIIE- U

HIDKEJIEXKAIIUMH a30TUCTBIMUA OCHOBAHUSIMH
IpasunvHocmo pewienuii nposepvme, CONOCMABUSE UX C OMBEMAMLU.
Bomnpocsl 1151 00cyx1eHus

1. MOHOHYKJICOTH/IBI, CTPOEHHE, HOMEHKIIATypa, OMOJIOrHYecKast poib.

2. IlepBuYHas, BTOpHYHAs U TPETHYHAS CTPYKTYPhl HYKICHHOBBIX KHUCIOT (OCOOCHHOCTH
CTPYKTYPBI, Pa3HOBUAHOCTH, THITHI CTAOMITH3UPYIONIUX CBSA3EH).

3. OOMeH HyKJIEONPOTeHHOB. [lepeBaprBaHHE HYKIEONPOTEHHOB B KEIYJOYHO-KAIICYHOM
TPAKTC (3Ha‘ICHI/Ie, OTallbl, q)epMCHTBI). Pacnaﬂ HYKJICMHOBBIX KHUCJIOT B TKaHAX, POJIb JIU30COMHBIX
(bepMeHTOB.

4. Pacnian mypHHOBBIX HYKJIEOTHUJIOB (XMMH3M, MOUYEBasi KUCJIOTa KaK KOHEUHbIN MPOIYKT Ka-
tabonusma). [Ipencrasnenne o HapyHIeHUSIX MYPUHOBOTO 0OMEHa (THUIepypUKeMHUsl U To1arpa, mo-
Ye4YHO-KaMEeHHasi 00JIE3Hb).

5. BruocuHTE3 MypHHOBBIX HYKJICOTHAOB (ENOVO (MCTOYHHMKH a30Ta U Yriaepoja MypHHOBOTO
KOJIbIIa, y4acTue (honneBoi KUCIOThl, OCHOBHBIE IPOMEKYTOUHBIE TPOIYKTHI, KIIIOUEBON (hepMEHT,
perynauus cunresa). [IpencraBienne o CMHTE3€ HYKICOTHIOB U3 CBOOOJHBIX a30THCTHIX OCHOBA-
HHUI U HYKJICO3UJIOB.

6. Pacmiajy mupyMHIMHOBBIX HYKJICOTH]IOB.

7. buocuHTe3 MUPUMHIMHOBBIX HYKICOTHAOB (CyOCTpaThl, CXema mpoliecca, KIoueBou ¢ep-
MEHT, Peryysiius CHHTe3a, poJib BUTaMUHOB). [IperncraBieHne o HapymIEHUSX MHPUMHUITHOBOTO
oOMeHa (OpoTaIuIypus).

8. Cunte3 nesokcupubonykieozunapocdaros, HykieoduaaudochaTtoB u HykIeo3UATpUDOC-
(baros.

\O

. O6H_II/II‘;I a30T MO4YH (KOJII/I‘-IGCTBO, KOMIIOHCHTBI 1 UX HpOI/ICXO)K,Z[CHI/IC).

Jumepamypa 0nsa no02omoexu
1. Buonocuueckas xumus / B. K. Kyxra [u ap.]. Mocksa : buraom ; Munck : Acap, 2008. C. 307-338.
2. buonocuueckas xumus : yue0. mocobue /A. JI. TaranoBud [u ap.]. Musck : Benapycs, 2013. C. 113-125.
3. bBepesos, T. T. buonoruueckas xumusi / T. T. Bepe3os, b. ®@. KopoBkun. Mocksa : Menuiuna, 1990. C. 71—
73, 77-91, 369-376, 390-394.
4, Kowncnexm nexiuu.

3agaHusA AJ151 CAMOCTOAITEILHOMH PadoThI

3aoanue 1. Beibepure mMooxeHus, MpaBUIILHO XapaKTEPU3YIOIIIE CBOMCTBA KCAHTUHOKCHTA3bI:
A. Ee xodepmeHTOM SBISIETCSA MPOU3BOIHOE BUTaMuHa PP
b. OnHuM U3 IPOYKTOB pEeAKIUU SBIISAETCS MEPEKUCH BOJAOPOIa
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B. ®epMeHT KaTtanu3upyeT JBE MOCiIe10BaTeIbHbIE HEOOPaTUMBbIE pEakIi 00pa30BaHMsI MOUYEBOU

KHCJIOTHI

I'. Cyb6erpat pepMeHTa — THIMOKCAHTHH — MUMEET MEHBIITYIO pACTBOPUMOCTD, YeM MOYEBasi KUCTIOTA
J1. ®epmenT obsamaeT abCOMOTHON CEU(UIHOCTBIO K CyOCTpaTy

3adanue 2. B pe3ynbraTe aKTHBAIlMK KaKOTO METabOJIMYECKOTo MpoIiecca pa3BUBACTCS TUTIE-

pypukemus’?
A. laTeHCHBHOTO pacmaja 6eIKoB

B. aTeHCHBHOTO pacnazna IypuHOBBIX HYKJICOTUIOB
J1. laTeHCUBHOrO pacnaaa NMPUMHUIMHOBBIX HYKJIEOTUIOB

b. AxTuBarus rirokoHeoreHesa
I'. MoOunu3anuu JunuaoB

3aoanue 3. HOHOJ’IHI/ITC HEOOCTAIOMMU KOMIIOHEHTaAMHU PCAKIUM CUHTE3a IIYPHHOBBLIX pI/I60-

HYKJIICOTUIOB:

1. ®PIID + ? —> 5—dochopudoszmiamMmun

2.UMO +TTD + Actt —> ?

3. Pu6o3o-5-pochar + AT® — ? + AMD

4. UMO + ATO +?7 - I'MOD

A.T'nu
b. AM®
B. I'my

I'. ®PIID
. AT®

3aoanue 4. JlonoqHUTE HEIOCTAOIMMU KOMIOHEHTAMU PEAKIMU CUHTE3a MUPUMUIAMHOBBIX

HYKJICOTUIOB:

1. Kapbamoundocdar + ? — xapbamomnacrnaprar

2. Opotat + ? - OM® + H4P207
3.0M® —» CO2 +7?

4. YMO +? > VIAD +?
S5.YVAO +?7 > YTO +?

A. ©PIID
b. Acn

B. AT®
. Ao
. YM®

IlpasunvrHocmo pewienuii nposepvme, CONOCMAGUE UX C OMBEMAMU.
IposepbTe Bamu 3HaHUSA (CAMOKOHTPOJIb YCBOCHH S TeMbI)

3aoanue 1. YcTaHOBUTE COOTBETCTBUE MEXKAY HYKJICOTHIOM U €ro pyHKIUEH:

1. Y4acTByeT B CHHTE3€ INIUKOTeHA B A. 1AM
KaueCTBE NIEPEHOCYNKA MOJIEKYJI TJIFOKO3BI b AT®
2. Pacxonyercst B pe3yibTare ’

paboThI psiia MOHHBIX KaHAIOB I.vyo
3. SIBnsieTcs BTOPUYHBIM OCPEAHUKOM

JIecTBUSL TOPMOHOB
4. YuactByeT B cuHTe3¢ (GoCGOIUIHIIOB
3aoanue 2.VICTOYHHKaMU aTOMOB ITypUHOBOT'O KOJIbIIa SBJISIOTCS BCE HUXKE MEPEUHCICHHbIE
COEJTMHEHMS], 32 UCKIIFOUEHUEM:
A. I'mauun b. Cepun B. I'myramun
I'. Acnaprar 1. CO2 E. Metenun-Hs donat K. ®opmun - Hs ponar

3aoanue 3. Boccranosnenue ['JI® B 1l JI® katanusupyer puOOHYKICOTHAPEAYKTa3HBIN
KOMILJIEKC, KOTOPBIN BKJIIOUAET HUXKE MEepEeUHCIeHHbIE COeIMHEeHNs. BpiOepuTe npaBUIbHbIN OTBET.
A.ATD b. HA® — penykrasa B. HAI®HH"
I'. Tuopenokcun J1. TuopenokcuHpeaykrasa

3aoanue 4. PacnionoxuTte rnepeuncieHHble METa0O0IUTHI B MOPSAIKE UX MPEBPALICHHUS B MOYe-
BYIO KHCIIOTY, UCTIONIB3Ys U(PPOBbIE 0003HAYECHHUS:

A. AMP I'. Uno3un
b. MoueBas kuciora . Aneno3un
B. Kcantun E. 'unokcanTux
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3aoanue 5.11pu Tepanuu HEKOTOPHIX (HOPM paka MPUMEHSIOTCS UHTUOUTOPBI AUTUApOodoIIa-
TpenykTa3bl. TOpMOKEHUE KaKUX PEAKIUN ONpeAesieT IUTOCTAaTUHYECKOE JEHCTBUE TIpernapara’?
A. CuHTE3 MUPUMHUIUHOBBIX HYKJICOTH]IOB b. CunTes myprHOBOrO siipa HYKJICOTHU/IOB
B Cunre3 1€30KCULIUTUNIIOBBIX HYKJICOTHIOB I'. CuHTe3 UUTUANIOBBIX HYKJICOTUIOB
. Cunte3 nYMOD

3aoanue 6. Kenmmne ¢ 1uMQoIeiKko30M Ha3HAYCH MPOTUBOONYXOJIEBEII NpenapaT — UHIHU-
OUTOp THOPEIOKCHUHPEAYKTa3bl. Ha ueM ocHOBaHO UTOCTaTHYECKOE AeicTBHE MpenapaTa?
A. Narubupyercs cuares UMD I'. Marubupyercs cunares nl' 1D
b. Marubupyercst CHHTE3 OpOTOBOM KHCIOTHI . Uarubupyercs cuates YMOD
B. Uarubupyercs cunre3 IM®

OTBETHI K 3ATJAHUSIM
Jlna camonpoeepku ucxoonozo ypoeus snanuii: 1A -5,6-2,B-4,1'-3, 1-1,E—-6.
2 1. [Ie3okcuaaenosunaudocdar.

2. Huruauamonodocdar.

3. le3okcuryanozuntpudocdar.

4. Ypunuaaudocdar.
3A-3,b-1,B-2,T-4,5
Jlna camocmosamenvhou pabomel:
15,B;2B;31-A2-b3-T1;4—-A;41-b2-A3-1,4-B,I';5-B, T.

JlaGopaTopHnas pabora
Paborta 1. Onpedenenue cooeprcanusn oouieco azoma mouu KoaopumempuiecKum memooom

HccnenoBanue o0miero a3ora MO4YM MOXKET OBITh MCIOJB30BAHO ISl HCCIEIOBAHUSL COCTOS-
HUS azotucToro OamaHca. KommaecTBo 001iero a3ora, BBIIEISAEMOTO 32 CYTKHA C MOYOH, Y B3pOCIO-
ro yenoBeka cocraniser 6 —17 r (4281214 mmouib/cyT).

Ipunyun memooda. Ilocne cxuranus (MUHEPATU3aIMKI) OPTaHUYECKUX BEIIECTB MOYH C KOH-
[EHTPUPOBAHHON CEPHOI KUCIOTOM a30T BCeX UCCIeAyeMbIX (ppakiiuii B BHJIe aMMHUAaKa CBS3bIBACT-
Csl C CEpHOM KHCJIOTOM, 00pasys cyibpar ammonus. Komopumerpruueckoe ompeneraeHue oOIIero
a30Ta OCHOBAHO Ha TOM, 4TO Cynbk(haT aMMOHHUS 00pa3yeT ¢ peakTuBOM Heccrepa coeinHeHne xel-
TO-OPAHKEBOTO I[BETa, MHTCHCHBHOCTH KOTOPOTO MPSMO TPOMOPITUOHATFHA KOHIICHTPAI[UH aMMHa-
Ka, a clleZIoBaTeIbHO, U a30Ta B MOYE.

Ilopsodok evinonnenus pabomoi. TOTOBAT TpH Cyxue MpoOUpKH. B 0fHY W3 HUX OTMEPUBAIOT
0,5 Mn1 MuHepanuzara (ombIT), BO 2-10 - 0,5 MJI CTaHIAPTHOTO pacTBOpa cyib(ara aMMOHHUS (CTaH-
naprt, conepxkauuii 0,2 mr azora B 1 mun). [IpubaBnsor B Kaxkayro npoOHupKy mo 6,5 mi BOAbI U
THIATENFHO MepeMeNnBaT. B 3-10 mpobupky oTMepuBarOT 7 Ml BOABI (KOHTPOIB) U BO BCe MPO-
oupku nodassitot mo 0,5 M peaktuBa Heccnepa. Coaepskumoe mpoOUpPOK TIHIATEIBHO MEPEeMEIIIn-
BatoT. Heobxooumo cmpozo cobodams nopsaooK NpuiuéaHus peazeHmos u muameibHo nepeme-
wueamov Hcuokocmpb. OOTOMETPUPYIOT ONBITHYIO W CTaHAAPTHYIO MPOOBI MPOTHB KOHTPOIS TIPH
CHUHEM CBETO(MWIHTPE B KIOBETE TOJIIUHON 5 MM.

Pacuem. ConepkaHue a3oTa B OINBITHOH Mpo0Oe pacCUMTHIBAIOT MO CTAaHAAPTHOMY PAacTBOPY
cynbdaTta aMMOHUS TI0 hopmyrie:

Con = CCT' EOI'I /ECT [

rie Con — KOHIIGHTpAIMs a30Ta MOYM B Hccienyemoil mpode, Mr/mi; Cer — KOHIEHTpAIHs
(NH4)2SO4 B crannaptHoii ipo6e (0,2 mr B 1 Mit); Eon — ONTHYECKAs TUIOTHOCTH OMBITHOW MTPOOBHI;
E¢r — onTH4ecKkast TNIOTHOCTh CTaHJapTa cyiabdaTa aMMOHUSI.

Coneprkanue o01iero a3ora B Moue (I/CyT) pacCUMTBIBAIOT 1O (pOpMYyIIE:

Con- 100 - cymounwiti ouypes /0,5 - 1000,

84



rae Con — KOHLEHTpalus a30Ta, HaliileHHas 110 cTaHAapTHOMY pacTBopy; 100 — pa3BeneHue Mouu
IpU MPUTOTOBIEHUU MHHepanusara; 0,5 — KOJIWYecTBO MUHEpajau3ara, B3ATOTO MJs aHalu3a;
1000 — ko3¢ dunmeHt nepeBoa MHJUTUTPAMMOB B TPAMMBI.

CyrouHoe BbICJICHUE MOYHM cocTaBiseT B cpenHemM 1500 mu qst myxuuH u 1200 mor joist
xenuH. Koaddunuent nepecuera B equnauiel CU (Mmons/cyt) = 71,39.

IMonydyennbie nanHbie: Eon = Ec= Pacuer: Con =

Knunuko-ouacnocmuueckoe sHauenue. OnpeneneHue oOIIEro a3oTa MOYH MO3BOJISET
CyIuTh 0 OETKOBOM OOMEHE B OpraHu3Me, O KOJIMYECTBE pacraBmierocs Oenka. Jlis sToro momy-
YEHHYIO BEJIMYMHY OOIIEro a30Ta yMHOXKAIOT Ha 6,25, MCXO/As U3 TOrO, YTO B OCNIKEe B CPEAHEM CO-
nepxurest 16% azora (100 : 16 = 6,25).

[Ipu 3a601€eBaHNM MOYEK, BCIEICTBUE HAPYIICHUS UX BBLACTUTEIbHON (DYHKIIMU COJIEpKaHue
o0ImIero a30Ta B MO4e YMEHBIIIACTCA. 3a/IepKKa a30Ta B OpraHu3Me HaOIroaaeTcs nmpu 3a00JieBaHu-
X TIEUYEHU U CEPJCHYHO-COCYAUCTON CHUCTEMBI B CBSI3U C BOSHMKHOBEHHEM OTEKOB, MPU HATUYUU
9KCCYIATOB M TPAHCCYAATOB.

YBenuueHue coaepKaHus o0IIero a30Ta B MOUe OTMEUAETCsl MPU YCUIICHHOM paciiajie 0eIKoB
(oTpHIaTenpHBIA a30THCTHIM OaslaHc), AuabeTe, MPH paccachlBAHUU JKCCY/NATOB M TPAHCCYNATOB,
XPOHUYECKOM oTpaBieHuu (hochopom.

BoiBoa:

PaGora 2. Onpeodenenue cooeprcanusn mouegoii KUciomol 6 moue

MoueBast KHCJIOTa y YeIOBEKa SIBIISICTCSI KOHEYHBIM MPOJIYKTOM OOMEHA IYPHHOBBIX OCHOBA-
HUH, BXOASIIUX B COCTaB CIOKHBIX OEJIKOB — HYKJICONPOTEHHOB.

B HopMme y yenoBeka ¢ MOUOHW BBIACISICTCS MOYeBOH KHCJIOTHI 1,6-3,54 Mmmoun/cyT (270—
600 mr/cyr).

Ipunyun memoda. MeTox OCHOBAaH Ha CIOCOOHOCTH MOYEBOW KHCJIOTHI BOCCTAHABIIMBATH
bochopHo-BosbHpaMOBEI peakTUB B (HOCPHOPHO-BOIBGPAMOBYIO CHHb, HHTEHCUBHOCTh OKPAaCKU
KOTOpPOH MPONOPIMOHANBFHA COJCPKAHUI0 MOYeBOM kucioTel. KommdectBo  dochopHo-
BOJIb()PAMOBON CHHH ONpeessieTcss IMyTeM THUTPOBaHUs KpacHo# KpossiHOW conbio Ko[Fe(CN)s].
[Tocnenuss okuciser pochopHO-BONIBYPAMOBYIO CHHB, U CHHEE OKpAIlIMBaHUE HCYE3aET.

Ilopsiook evinonnenus pabomeot. K 1,5 Ma moun npubasnstor 1 ma 20% pactBopa kapOoHata
HaTtpus U 1 mn docdopHo-BonbppamMoBoro peaktuBa PosnHa, nepememnBaoT U TUTpyoT 0,011
pactBopom Kz[Fe(CN)s] 10 MCUe3HOBEHHUST CHHETO OKPAITUBAHHMS.

Pacuem. Coneprkanre MOYEBOH KUCIIOTHI (B MI') B CYTOYHOIM MOY€ BBIYUCISIOT O hopMyie:

MoueBas kucjaora, mr/cyt = 0,8 -«a -6/ 1,5,
rae 0,8 mr mouesoii kucioThl cootBeTcTBYeT 1 Mt K3[Fe(CN)s]; a — xommuectBo Ks[Fe(CN)g],
nolIeIee Ha THTPOBaHUE, MJT; 8 — CYTOUHBIHN quypes, Mi; 1,5 — o6bem npoOsl, Mil.

Koaddumnment nepecuera B enunuisl CU (Mmos/cyT) pasen 0,0059.

IMosyyeHHbIe JaHHBIE U pacyeT: a =

Knunuko-ouaenocmuueckoe 3navernue. Tunoypuxkypusi (YMEHbIICHHE BBIICICHHS MO-
YeBOI KHCIIOTHI C MOUYOI) OTMEUAeTCs MpH ojarpe, Heppute, MOYEYHONH HEAOCTATOUHOCTH; THIIE-
pypuKypHs (YBETUYECHHUE BBIJICICHHSI MOYEBOI KUCIOTHI C MOYOH) — TPH JICHKEMHH, YCUICHHOM
pacrnajie HyKJIEOMPOTENHOB. Y JeTel BBIJACISIETCS OTHOCUTEIBHO OOJbIIIe MOYEBOW KUCIOTHI, YeEM Y
B3pOCIbIX. Bbl/ienenue MoueBoi KUCIOTHI 3aBUCUT OT COJAEPKAaHUs MyPHUHOB B MHUIIE U UHTEHCHUB-
HOCTH OOMEHa HYKJICOTPOTEHHOB.

IIpu monmarpe coinm MO4EBOM KUCIOTHI (ypaThl) OTKJIaIbIBAIOTCS B XPAIIAaX, MBIIILAX U CIU3H-
cToM cymKe cyctaBoB. CoaepikaHre MOYEBOW KHCIOTHI B KPOBH MOXKET OBITh MOBBIIIEHO, & B MOYE
MOHUKEHO.

BriBox:

IToamuce npenonasares:
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TEMA 3aHsTHSI 22. MATPUYHBIE BUOCUHTE3bI (CUHTE3 THK, PHK,BEJIKOB).
METOABI MOJIEKYJISIPHOU BUOJIOI' NN

AKTyaJIbHOCTL TEMBbI

3HaHue CTPOCHUSA HYKJICMHOBBIX KHCJIOT ITO3BOJIACT IIOHATH MCXAaHU3MBI II€pEaadn U pcajin-
3allu1 TeHETHYCCKOMN I/IH(i)OpMaI_[I/II/I B KJICTKC, OBJIAACTH OCHOBaAMH IIOHHMMAHUA HNPHUYHUH HACJICI-
CTBEHHBIX 3a00JI€BaHMH U pa3pa60TaTb METOJABI UX JICUCHUSI. HYKJ'IeOTI/I,Z[bI 1 UX aHaJIOT'M HCIIOJIb-
3YIOTCA B Ka4YCCTBC JICKAPCTBCHHBIX HPCHAapaTOoB. Paziauunnie T'PpYIIIIbI AHTUOMOTHUKOB BJIUSIOT Ha
MMpOonueCChl PCILIMKALIMK, TPAHCKPUIIITUN U TPAHCIIAIUU.

Iean 3ansaTHA

Y CBOUTH MOJICKYJIAPHBIE MEXaHU3MbI PETUTMKAIIMH, perapaluy, TPAHCKPHUIIIIUU, TPAHCIIA-
MM ¥ MEXaHU3MBI UX peryisnuu. CHCTeMaTU3UpPOBaTh 3TU 3HAHUS U OOCYAWTH BO3MOXKHBIC
MEXaHU3Mbl HApYIICHUW peaau3alui TeHETHYeCKOoW uHGOpManuu s MOHHUMaHHS TOCHe-
CTBUH U MOJXOJIOB K JICUCHHIO 3TUX HapymeHuil. OCBOUTh METOABIaHANN3A MIPOIYKTOB THIPO-
J13a HyKJICONPOTEHHOB.

JlJ1s1 MpoBepPKYU UCXOTHOT0 YPOBHS 3HAHHUI BBINMOJIHUTE CAEAYIONINE 32 TaHNUS
3aoanue 1. llongbepute napbl U HAMUIIUTE POPMYITY:

HasBanue CocraBHbIe YacTH

A. I'yaHo3un 1. Pu6osa, ¢ocdar, anenun

b. AnennnoBas kuciaora 2. Jlesokcupub03a, TAMUH

B. Ypunun 3. I'yanun, pubo3a

I'. lezokcul IM®D 4. Ypammi, pubo3a

J. Tumuaux 5. @ocdar, ne30Kkcuprud03a, MUTO3UH

3aoanue 2. Beibepure, uto otHocutcs Toibko k JIHK, ronpko k PHK, x JIHK u PHK:

A. XpaHeHue TeHeTHUeCKON HHpOpMaIu E. Peanu3zanus renetnyeckoi nadopmanuu
B.A T, T, 10 K. Pu6o3a
B. llutomnnazma 3. SAnpo
I. 3/ 5"-pochomudrdupHas cBI3L MEKITY NAT, Y, 10
MOHOHYKJICOTHAMU K. CTabuibHOCTD CTPYKTYPHI OIIEPKUBACTCS
. He3okcupubosa H-cBs3simu

3aoanue 3. Beibepute NpaBUIbHOE YTBEPXKICHHE, XapaKTepU3yollee KaK bl U3 Iepeuuc-
JIEHHBIX METO/I0B:

1. I'ennas nHx)eHepus A. Ilo3BoJsIeT ONpeeanTh NEPBUYHYIO CTPYKTYPY

2. CexBenupoBanue 1o CaHKepy ¢parmenta JJHK

3. [TonumepaszHas 1enHasi peakius b. ITo3BosnseT momy4uTh OOJBIITOE KOJIUYECTBO UC-
cinenyemoit JTHK

B. Ucnonw3yercs muist moirydeHust 0eTKOBBIX JIeKap-
CTBEHHBIX MPENapaToB. BakHbIM 3TaroMm sBisieTcs
co3/1aHHe THOPUIHOTO BEKTOPA U DKCIPECCUs BCTPO-
€HHOT'O reHa B OaKTepHalbHON KJIeTKe
3adanue 4. Beibepute BepHOE yTBEpKIEHUE O MEXaHU3ME ACHCTBUS allUKIOBHpa (AIlIMKIIOTY-

aHO3WH):

A. SIBnsieTcst aHTUMETA0OIUTOM

b. [IpumensieTcs 11 je4eHus: BUPYCHBIX UHGEKINN

B. IIpuMeHsieTcs B KaueCTBE OTXAPKUBAIOLLETO CPEICTBA

I'. B opranusme npeBpaiiaercs B COOTBETCTBYIOUINI HYKIeo3uATprU(ochAaT u ocTaHABIMBAET CUH-

te3 BupycHoi JJHK

HpCIGMJleOCWlb pemenuﬁ npoeeponie, conocmaeue ux ¢ omeemamul.
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Bonpocs! nu1s1 06cyxneHust

1. Permuukanus, 6Mojgorudeckas poiib, CyoCTpaThl, (hepMEHTHI, MOJICKYISPHBIA MEXaHU3M.

2. Tpauckpunius, OMoJoruveckasi poib, MOJCKYISIPHBIA MEXaHU3M, MEXaHU3MbI PETYIISAIINN
aKTUBHOCTH TeHOB (cxema JKakob6a — Mono, cxema ['eopruesa), npoueccuar PHK. O6paTtHas Tpan-
CKPHIILIUA.

3. T'emernuyeckuii KOO U €ro CBOMCTBA.

4. Pexornunus (CyOKJIeTOYHAs JOKaIU3alys, cxeMa, cyocTpatHas creruduunocts APCas).
Poxs TPHK B cunTe3e Genka.

5. Tpaucmsius, Kak dTan peaau3aliy reHeTHYeckoi nHpopManuu B kieTke. CoBpeMEeHHOE
npeJjcTaBieHne 0 OuocuHTe3e Oenka, perynsuus OuocuHTesa Oenka (pojb THCTOHOB, TOPMOHOB U
KUPOPACTBOPUMBIX BUTAMUHOB).

6. IlocrrpancnsuuoHHass MOAU(HUKAIUS MOJEKyN Oelika (TMIPOKCHIMPOBAHUE, TIMKO3UIIH-
pOBaHME, OTPAHUYCHHBIN TPOTEOIU3, (POCHOPUITHPOBAHKE, KAPOOKCUITUPOBAHUE).

7.  HWurubutopsl 6nocunTe3a 6enka (JiekapCTBEHHBIE MTpernapaThl, TOKCHHBDI).

8. Copemennbie MeToapl MosekyisipHon Owomnormu (TP, 6nor-anamms JIHK (Cayzepn-
6101), MmeToz «otnedatkoB nanblieB JJHK», kinonuposanue). [Ipuniuns! npoBeaeHs, IpUMEHEHUE.

9. Meron onpenencHus mocienoparenbHocT HykieoTunoB B JIHK (merox Conmxepa).

Jlumepamypa 01sa noozomoexku
1. Buonoeuueckas xumust / B. K. Kyxta [1 ap.]. Mocksa : Burom ; Munck : Acap, 2008. C. 338-418.
2. buonoeuueckas xumus : yue6. mocodue / A. J[. Taranosuu [u ap.]. Munck : benapycs, 2013. C. 113-125.
3. Hyxneonpomeunwt : yaeb. mocobue /A. JI. Taranouu [u ap.]. Munck, 2000.
4. bepesos, T. T. buonormueckas xumusi / T. T. Bepe3os, b. ®@. Koposkuna. Mocksa : Meaununa, 1990. C. 377—

389, 399-422.
5. Koncnexm nexuuii.

3aaHus 171 CAMOCTOSATEILHOM PadoThI

3aoanue 1. BcmnoMHUTE, YTO OCHOBHASI «JI0I'Ma» MOJIEKYJISIPHOM OMOJIOTMH yKa3bIBaeT Ha JBa
OCHOBHBIX HalpaBJ€HUs OTOKA T€HETUYECKON NHPOPMALINH B KIIETKE:
A. Xpanenue u nepefaya MHGopMauu (peruiMKanus 1 pernapamus).
b. Peanusanus reHeTnueckoi HHPOpMAIIMK — SKCIPECCHs TeHOB (PEKOTHULMS, TPAaHCKPHUII-
LU M TPAHCIISALUSA).
Ha pucyHke noka3ansl OCHOBHBIE YHACTHUKHA MEXaHU3Ma PEINIMKALMM Y DYKapHOT:
1.1.BeiOepute cyOcTpaThl, KOTOpble HMCHONB3YIOTCA B peakiuu OouocuHreza JJHK mpu yua-
ctuu JIHK-nmonumepassr:
A. gAT®, slIT®, nI TD, nTTD
b. tAJ1®, nII®, nl' 1D, nTAD
B. AT, UTO, 'TD, TTD
I'. IAM®, A”TM®, 1lIM®, 1l MD
1.2. Harmmmmre B 001IIEM BHJIE CyMMAapHYIO peakiuio, Katammupyemyro JIHK-momumepaszoit

PHK-npammnep

Nudupyrowias R
uens ) AHK-nonumepasa

Yanimeriee npaimiepa = 4 ‘; : RPA.Cenku

AHK-nomieepasa € (SSB) Xenukaza
¥aanenus PHK-npafnespa - < : -
PHKasa H1 ‘ -y
SanonHeHe "Gpen” - 2 3 5 = >
AHK-nommeepasa B —e - - g =
\ S . -Denkn
Cumnearme - . o K (SSB)

AHEK-marasa - .
: K> \ PHK-npaimep
Omcmarowas p . ;
yens E
e K AHK-nonumepasa ¢

AHK-nonumepasap
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3aoanue 2. BcioMHUTE, YTO Cpeid MEXaHU3MOB y3HaBaHUs Oenkamu (pepmeHTaMu, GaxTo-
paMu PeTyJsiiiU U T. JI.) OTACNBHBIX Y4acTKOB HYKJICOTHIHBIX ITOCIIEI0BATEIBLHOCTEH ONpeaeneH-
HYIO POJIb UTPAIOT NAJIMHAPOMHBIE TOCIIEA0BATEILHOCTH HYKJICOTHU/IOB (B YAaCTHOCTH, MIPHU y3HaBa-
Hun JIHK-pecrpukrazamm), KoTopsie MOTYT (POPMHPOBATh KPECTOOOPa3HbIE CTPYKTYPHI B MOJIEKY-

se JIHK.
2.1. 300pa3ute KpecTooOpa3Hyto CTPYKTYPY M3 MAIHHIPOMHOM IMOCIIeI0BATeILHOCTH, TTOKa-

3aHHOM HA PUCYHKE HUXKE.

AK
1 2 3 4 5 & 8 & 4 3 2 17 Amuno .|-]’HI{;&
3 CG-A-G-T-A-GC-T-A-C-T-C-A-T-T-3 o f
O -G -G ST AT CLG-A-T-G-A-G-T-A-A-&
172 3 4 5 6 6 5 4 3 2 1 O?”,F__o
n-FHK

3a0danue 3. MexaHU3MBI peanu3allid TCHETUYCCKOW WH- O x '\3
dbopmaruu B KJIETKE MHOTOATanmHbl. Ha puicyHke m300pakeHbl 5 N aug UAG
OCHOBHBIE 3Tarbl SKcnpeccun reHoB. [logdepure maps! (OykBa — /2 JJ\J{:J\ 4 l :
Ta6HI/IHa, HHq)pa — pI/ICYHOK). pagzul}// Pufiocoma t E
A. TepMI/IHaHI/Iﬂ noanneRTHANAR
uens L —
b. Pexornunus cdopuuponanmasea( ﬁ'
B HHI/IHHaHI/Iﬂ MOTHNENTHIHAR 1
. uen.
I'. Cexpenust Py
. ®opMupoBaHue MpOCTPAaHCTBEHHON
CTPYKTYPBI
E. Dnonramus

IIpasunbrnocme pewenuii npogepbme, CONOCMABUB UX C OMBEMAMU.
IIpoBepbTe Bamm 3HaHUSA (CAMOKOHTPOJIb YCBOCHHS T€MbI)

3aoanue 1. Hanummre peakuuto, karanusupyemyo APCazoil.

3aoanue 2. Ilouemy 60S+40S=80S, a 50S+30S=70S? BriOepute MpaBUILHBII OTBET.
1. CkopocTh CeIMMEHTAIINN 3aBUCHT OT MACChl YACTHII
2. CKOpOCTh CEIMMEHTAIINH 3aBUCHUT OT (hOPMBI YaCTHI]
3. Ot TOTO U APYrOro

238,581 238,58 PHE
S.BES PHE 35 dexop @
49 165 PHK
e 185 PHE m 21 bemdox
33 fesa 705
805

3aoanue 3. Ha pucyHke rmokasaHa cxema CTpyKTypsl lac-omepoHna.

CAP (xaTtabomuTaMu aKTHBHU-

CAP HAATD CHHTERA o
Al pyemblii 6e10K). DTOT OeJIOK — perenTop

L1 | [ 2o | LAM®, ypoBeHb KOTOPOIi B KIETKE OIpeie-
oniEpaTop JII€TCS YPOBHEM TIIIOKO3BI (CHHYKEHHE KOJIH-

IS -
YCCTBA I'NTFOKO3bI B MUTATCJIIBHOU CPEAC IIPU-

OpOxMOTop
BOJUT K MOBBIIIEHHUIO YpOoBHA UTAMO B

- penpeccop - . CAP kietke). CAP, cBs3annblil ¢ TAM®, npuco-

enunsiercd k JIHK u crumynupyer PHK-
MoJInMepasy, IpHu 3TOM €€ aKTUBHOCTh YBe-
muuuBaetcs B 20 —50 pa3. Penpeccop cBsizan
C OMEPOHOM B OTCYTCTBUHU JAKTO3BI.

PHE noauwmepasa
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A. JlonoaHUTE CTPOKY:
MIPOMOTOP — MECTO CBSI3bIBAHUS
OIIepaTop — MECTO CBA3BIBAHUSA

3adanue 4.V13 npuBeACHHBIX BEIIECTB BHIOCPUTE T€, KOTOPbIE MHTHOUPYIOT OMOCHHTE3 Oejka Ha
pubocomax:

A. CTpenToMuLIMH

b. Xnopamdennkoi (JISBOMUTIETHH)

B. Anbda-amanutun

I'. Pudpammunmn

. DputpoMuiiiH

KaxoBbl 23 (eKThl 1 MEXaHU3MBbI IEHCTBUS BCEX MEPEUUCIICHHBIX MTPemapaToB?

3aoanue 5.Ha pucyHke cripaBa MPHUBOJISATCS PE3YJIBTATHI AIEKTPO-
dopesa dpparmentoB yuyactka monekynsl JJHK (meton Canmxepa). Ilo-
IBITAWTECh BBISICHUTh HA OCHOBAaHUM 3TUX PE3YJbTAaTOB HYKJICOTUAHYIO
nocJseioBareabHOCTh aHanuupyemoro yvactka JIHK. Kakas amuno-
KHMCJIOTHAs [10CJIEJIOBATEIBbHOCTD 3aKOIMPOBAHA B 3TOM Y4acTKe? ByKBbI
B CKOOKax 0003HAYalOT COOTBETCTBYIOIIUE JUJE30KCHHYKICOTHIBI,
BHOCHMBIE B peakuuMoHHyto cpeny IHK-nommmepasnon peakmuu. Ka- —_—
KYIO POJIb BBIIOJHSIOT JUJE30KCUHYKIICOTHIBI B 3TOM MeToie?
Tabnuily reHeTU4eCKOro Koja CMOTPUTE B yUeOHUKE. -

> ]

3aoanue 6. B reHHO-UHXEHEPHBIX TEXHOJIOTHUSIX UCTIOIB3YIOTCS
(bepMeHTHI - pecTpukTasbl. Haiiinre BepHOE yTBEpIKICHHUE:
A. PectpukTasbl SBISIOTCS 3CTEpa3aMu
b. PecTpukTa3ssl ABISAIOTCS 3HIOHYKIEa3aMHU
B. PectpukTassl y3HatoT cienuduyeckre nocae10BaTeIbHOCTH HYK-
JneoTu10B aByxuenoyeynon JJHK
I'. PecTpukTassl ABISIOTCA SK30HYKJI€a3aMu
3aoanue 7. CrpaBa «otneuatku nansiieB» JIHK marepu (M), peOenka ~ MSFiF2
(C) u nByx mpeamonaraembix otiioB (F1, F2). Ykaszarenu Ha neBoit cTo- ="
poHe ykasbiBaroT nosiockl JJHK, oOmue mexny peGeHKOM u MaTepblo.
VYkazartenu Ha npaBoi cTopoHe ykasbiBaroT nosiocsl JJHK, obue mex- -
Ty peOeHKOM | TperoaaraeMbpiMy oTiiaMu. Bainie MmHeHue o mpeamnona- *~
racMoM OTLE. b

OTBETBI K 3AJJAHUSIM o= 2
Jlna camonpoeepKku ucxo0Ho2o ypoeHs 3HAHUIL: gsc g
1(A-3,b—1,B-4,T-5]1-2); :g;i
2 IHK — A, B, JTI; PHK - B, E, K, I; JHK u PHK - T, K, 3; -
3(1-B,2-A,3-B);4A,5,T. N

Jlna camocmoamenwvnou pabomuol:
11.A;3(A-4;b-1;B-2;T-6; 1-5; E-23).

JlabopaTopnasi paGora
PaGora.Ananuz npodykmoe 2udponuza HyKieonpomeunos opoyciiceil

Jis uM3y4eHUsT XMUMHUYECKOTO COCTaBa HYKJIEOMPOTEMHOB MPOBOJAAT KHCIOTHBIA THJIPOJIU3
JPOXOKEH, TTOCKOJIBKY OHHM O4YeHb OorarbiHyKiIeonpoTenHamMu. CrenupuyecKuMu pPeakiusaMu Jis-
Ka)KJIOTO BEIIECTBA OTKPBIBAIOT MPOYKThI TUAPOJIN3a — MOJIUNENTH/IbI, ITyPUHOBBIE OCHOBAHUS, YT-
neBos1 ¥ GoCcPOPHYIO KUCIIOTY.

IHpunyun memooa. Tlekapckue APOXIKU THAPOIUIYIOT MO JEHCTBIEM pa30aBIEHHON CEpHOIA
KUCJIOTHI. [ToydeHHBIN THIPOIN3aT UCTIONB3YIOT NIl JAJIbHEHIIIEeH paOoTHI.
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Pabora 1. BuyperoBasi peakuusi Ha moJunenTuabl. K 5 xamisiM ruaponuzata nNpuiInBarOT
10 xamens 10%-noro pacteopa NaOH, 3atem 2 kamnu 1%-Horo pactBopa cyibgarta menu. OTme-
Yal0T MOSBICHHE PO30BO-(DHOJIETOBOM OKPACKH.

Pabora 2. Cepedpsinasi mpo6a Ha mypuHoBble ocHoBaHusi. K 10 xammsam ruaposmsara
apoxokeid nobasisaor 10 Kamenb KOHIEHTPHPOBAHHOTO pAcTBOpa aMMHaKa, 3aTeM J00aBISIOT
10 xanenb 2%-HOro aMMUA4YHOTO pacTBOpa HUTpara cepedpa. [lpu crosuun yepes 3—5 muH o6pa-
3yeTcsl CBETJIO-KOPHYHEBBIN 0CAZIOK CepeOPSHBIX COJIEH MypHHOBBIX OCHOBAHHUH (COAEPKUMOE TIPO-
OMpKH MepeMeIIuBaTh IpU CTOSHUU HE HAJO).

Pabora 3. KauecTBenHasi peakuus Ha nmeHTo3dy (Moauma). K 10 kamisMm ruaposmsara
nposxoked 100aBisaioT 3 Kariu 1%-HOro CoupTOBOrO pacTBOpa TUMOJIA, IEPEMENINBAIOT U 110 CTEH-
Ke MpOOHPKU OCTOPOKkHO mpmimBaioT 20—-30 Kameiab KOHIEHTPUPOBAHHOM CepHOM KuCIOThL. [Ipu
BCTPSIXMBAHUU Ha JIHE MPOOUPKH 00pazyeTcs MPOIYKT KOHIEHCAIIMN KPACHOTO IIBETA.

Pabora 4. Moau6aenoBasi npoda Ha ¢ocdopuyo kuciaory. K 10 kammsam ruaponusara
npoxoked 1o0apmstor 20 kaneiab MOJIMOJEHOBOTO peakTuBa U KUMATAT. [Ipy 3TOM JKHUIKOCTH OKpa-
IIUBAETCS B JIMMOHHO-XENTHIN IBET (HEe 0casok). [IpoOupky cpaszy oxjaxmarT B CTPye XOJIOAHOU
BoAbl. Ha aHe mpoOupku mosBisieTcs KPUCTAIUIMYECKHUA JTUMOHHO-KENThIM ocafiok dochopHOMO-
TOICHOBOM KHCIIOTHI.

BeiBOABI:

IToanuck npernogaBaTeCiIA:

TEMA 3AHATHA 23. BOITPOCHI 1JI51 NIOATI'OTOBKH K KOJIVIOKBUYMYIIO TEMAM:
«OBMEH ITPOCTBIX BEJKOB 1 HYKJIEOIIPOTEUHOB.
BUOCHHTE3 JJHK, PHKH BEJIKA. METO/IbI MOJIEKYJISIPHOM
BNOJOI'NN»

1. A3oTucThIif OanaHc, ero COCTOSIHUE B HOpPME U MPH NaTojoruu. YTo xapakrepusyer Kod¢-
(bULMEeHT U3HAIIMBAHUsA?

2. buonorudeckas eHHOCTh OenkoB. HopMbl Oenka B TUTaHHH.

3. T'mapomus 6enkoB (mpoteonus). Kimaccudukamus u cBoiicTBa nmporeas.

4. TlepeBapuBaHue O€NKOB. XapaKTEpUCTHKA MPOTea3 KeIyJOYHO-KUIIEYHOTo TpakTa (Om-
TUMYM pH, MeXaHU3MBbl aKTHUBAIUH, CyOCTpaTHas CIEUPUUIHOCTD, 3HJI0- U IK30IenTuAa3sl). Poib
HCI B nepeBapuBanuu 6enkoB. KHCIOTHOCTD KEMyAOYHOTO COKA. MPHHIIUI OMPEACIICHHs, HOP-
MaJbHbIE 3HAYEHUSI.

5. I'Huenue GesnKOB. YMETh CXEMaTHUECKH MOKa3aTh MPOUCXOXKIACHUE (eHoa, Kpe3oa, cKa-
TOJa, WHI0Ja, KaJaBepuHa, myTpeciinaa. MexaHu3mMbl 00e3BpEeKUBaHUS MTPOIYKTOB THUEHUS Oel-
KOB

6. AMHMHOKUCIOTHBIN (DOH KIIETKH, €r0 TIOMOJIHEHUE U UCTIOJIb30BaHHUE.

7. IlepeamunupoBanue. Ponp BuTamuHa Be. YMeTh mucaTh peakiuu rnepeaMUHUPOBAHUS C
y4acTHEM aJlaHWHOBOU M aclaparvHOBOM TpaHCAaMHUHA3. 3HATh UX JUArHOCTUYECKOE 3HAUCHUE.

8. Buapl nesammHUpOBaHUs. [ TyTaMaTaeruaporeHa3Has peakiys — XUMHI3M, KOpepMEeHTHI,
3HaueHue. Hempsamoe ne3aMuHUpOBaHUE.

9. IMyrtm ucmonb30BaHus 0€3a30TUCTOTO OCTATKa aMUHOKHCIIOT. [ TMKOTEHHBIE M KETOT€HHBIC
AMUHOKHCIIOTHI.

10. ITytn oOe3BpexMBaHUS aMMHaKa. YMETh HAIMCATh PEaKIIMH CUHTE3a M pacliaja acrapa-
TMHA, TyTaMUHA, BOCCTAHOBUTEIILHOTO aMHUHHUPOBAHUSI 0-KETOTIyTapara, CXeMy CHHTE3a MOYEBH-
Hbl. OcTaTOYHBIN a30T. 3HaUEHUE OIpeIeJIeHHs] MOYEBHHBI M OCTATOYHOTO a30Ta B KJIMHHKE.
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11. Peakuuu nexapOOKCUIMPOBAHUS AMUHOKHCIIOT, OMOT€HHBIE aMUHBL. YMETh MHUCATh PEak-
[IMM CHUHTE3a TPUIITAMUHA, CEPOTOHMHA, THCTAMUHA, Y-aMUHOMACISIHOW KUCJIOTHI, 3HaTh X POJb B
opranusMe u crnocoObl 00e3BpeKUBAHUSI.

12. Cunre3 karexonamuHoB. DyHKIMU AodaMuHa, HOpaJpeHAMHA U aJpeHalliHa B Opra-
HuzMe. O6e3BpexnBaHue KaTexolaMUHOB. [Ipumenenne naru6uropos MAO.

13. HyksieoTuabl — UX CTpoeHHE U (PYHKIMH. 3HATh HOMEHKIIATypy U YMETh MucaTh Gopmy-
JIBI A30THCTBIX OCHOBAHMIA, HYKJICO3HIOB M HYKJICOTHIOB; N300paxkars odpazosanue 3'-5'-pocdo-
I3 (QUPHOI CBSI3U MEXY HYKICOTHUIAMH.

14. Ocobennoctu ctpoenuss JJHK u PHK Ha ypoBHE mepBUYHOH, BTOPHYHOW U TPETUUHOMN
CTPYKTYpPHBI (CTPOEHHE HYKIIEOCOM).

15. IlepeBapuBaHue HYKJIEOIPOTEUHOB B KEJIYI0YHO-KUILIEYHOM TPAKTE.

16. IlyTu peyTHIM3UIMH a30TUCTBIX OCHOBAHHM U HYKJIEO3UIOB B KJIETKE.

17. Koneunble mpOAYKTHl pacmaja MypHHOBBIX M MUPUMUIMHOBBIX HYKJICOTUIOB. Peakuuun
o0pa3oBaHMs MOYEBOW KUCIOTHI. [ unepypukeMusi — ee MpUUUHbI U TOCIEACTBHSL.

18. buocuHTe3 MypHUHOBBIX M MUPHUMHUAWHOBBIX HYKJICOTHUZOB € NOVO: cyOCTpathl, KItOYe-
Bble ()epMEHTHI, OCHOBHBIE IPOMEKYTOUHBIE MPOAYKTHL. Perynsauus cunte3a. Poias BUTAMIUHOB.

19. IlpumeHeHue B METUIIMHE CHHTETHYECKUX CTPYKTYPHBIX aHAIOTOB HYKJICO3HI0B U (hou-
€BOU KUCIIOTBHI.

20. O6pa3oBanue Ae30kcuprOOoHyKIeoTH 0B st cuHTe3a JJHK (cxema).

21. Pennukanusi. Cyberpatsl, dhepmeHThl, MexaHu3M. Mexanusmbl pernapanuu JITHK, poib
3TOTO TpoIecca.

22. Tpauckpunius. GepMeHThI, CyOCTpaThl, MEXaHU3M, peryisius. OOpaTHas TpaHCKPHUITLIUSI.

23.T'eHeTHUECKUIN KO U €r0 XapaKTePUCTHKA.

24. PexkorHuius U cCOOCTBEHHO TPaHCIISIMS KaK 3Tanbl OMOCcHHTEe3a Oenka B KiIeTKe (posib T-
PHK, APCas3bl, crpoenne pubocoM U o01I1e NPUHIUIBI MEXaHU3Ma TPAHCIISLIMY, UICTOYHUKH dHEP-
UM 151 OMOCHHTEe3a OeNKa, PeryJisius).

25. Bujpl OCTTPaHCISIIIMOHHON MOIH(pUKau OEIIKOB.

26. uruburopsl 6uocuHTe3a Oenka (JIeKapCTBEHHBIE IPenapaThl, TOKCUHBI).

27. CoBpemeHHBIE MeTO b MOteKyIsipHOi onosornu (LITTP, 6ior-anamms JIHK (Cayzepr-6110T),
MeTo]] «oTreyaTtkoB nanbleB JJHK», kinonuposanue). [IpuHumnbs! mpoBeaeHus, IpUMEHEHHE.

28. Metoq omnpeeneHus nmocieaoBarenbHocT HykieotuaoB B JIHK (merox Canmkepa).

Ipumep 3a0auu u sonpocos na memoo Candicepa

Ha pucynke mpuBoOAsTCS pe3ylbTaThl UCCIEIOBAHUS HYKJICOTHUIHOW IOCIEI0BATEILHOCTH
yuactka mosiekyisbl JIHK (Merox Coanmkepa). Ha yem ocHoBaH 3TOT MeTon? UTO HY)KHO CIenarh,
YTOOBI MOMYYUTH TAKYIO KapTUHY (I103TAITHO)?

B uem mpoBoamim snekTpodopes3, Mo KakoMy MPUHIMIY Ipo-
W301LIO pa3jeneHue GparMeHTOB? i \ 1 I
Yro 0603Hauat0T OYKBBI B CKOOKaxX M YepTOYKU HAa PUCYHKe?
Kaxkyto posib BBIOIHSFOT AWI€30KCHHYKIICOTHIBI B 3TOM MeToie?
B kakoM HampaBJIeHHM CIEAYET «UUTaTh)» MOTYYEHHYIO 3JIEKTPO-
(doperpammy u modemy? YCTaHOBUTE, B KAKOW TIOCTIEIOBATEIIHHO-
cru JIHK-nonumepasa Bkirouana HyKJI€OTUAbI B CHHTE3UPYEMYIO
1ens.UTo HY)XHO clienath, 9To0bl pacmm@poBaTh MOTYYECHHYIO —
KapTHHY U y3HaTh MOCJIEeJ0BAaTEIbHOCTh HYKJICOTH/IOB B aHAIIU3H-
pyemom yuactke JJHK?

Kakass aMMHOKHCIIOTHAs MOCIEeI0BATEIbHOCTD 3aKOIHPO-
BaHa B 3TOM yyacTke? (Taliuiia TeHeTHYecKoro kojaa Oyaer B
Bariem pacriopsikeHun).
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TEMA 3AHATUSA 24. OBIIASL XAPAKTEPUCTUKA 1 OCOBEHHOCTH
BUOJIOI'HYECKOI'O JIEMCTBHUA 'OPMOHOB. KAYECTBEHHbBIE
PEAKIIMU HA TOPMOHBbI

AKTyaJILHOCTL TEMBbI

I'opMOHBI — KJIaCcC PETYJATOPHBIX XMMWYECKHX COCIMHEHUMN, CHHTE3UPYEMBIX >KEJe3aMHU
BHYTPEHHEH CEKpEIMH W/WIIM CIIeIUATbHBIMU KJIETKaMH. 3HAYCHHE TOPMOHAIBHON MPOAYKIUHU 3a-
KJIIOYAaeTCsl B TOM, YTO CEKPETHPYEeMble€ FOPMOHBI OCYLIECTBIISIOT PEryslui0 MeTabolu3Ma OT-
JEeTbHBIX OPraHOB M TKAaHEH, OMPENEINAIOT COCTOSIHUE (PU3MOJIOTUYECKUX TPOIIECCOB U JKU3HEAES-
TEJIbHOCTU OpraHu3Ma B LenoM. Hapyuienue cuHTtesa, ceKpenuu, TpaHCIOpTa U PN TOPMO-
HOB KJICTKaMH JI)KHT B OCHOBE MHOT0OOOpa3HBIX HJAOKPHHHBIX PacCTPOMCTB. | OpMOHBI MIMPOKO
UCIOJIb3YIOTCSL B KAa4E€CTBE JICKAPCTBEHHBIX IPENapaTOBM INOHMMAHHUE MEXaHM3Ma SHIAOKPUHHBIX
HapyLIEHUH 4Ype3BblYaliHO Ba)KHOJIA IIEJICHAIIPABJIICHHOM TepanuM HHIAOKPUHHBIX 3a00jeBa-
HUKM.MeToabl KAaueCTBEHHOIO M KOJWYECTBEHHOI'O aHalIM3a MCIHOJB3YIOTCA B KIWHUKO-
OMOXMMHUYECKUX M aHATUTHYECKUX Ja0OpaTOpHsiX IJIsl ONpeesieHHs] TOPMOHOB B OMOJIOTHYECKOM
MaTepHaje U JEKapCTBEHHbIX IIpenaparax.

ean 3ansaTus

HayuuTbcst mpuMeHsTh 3HaHUE KIACCU(PUKALUKA TOPMOHOB, TUIIOB TOPMOHAIBHBIX PELIENTO-
poB, G-0€KOB U TOCJIEAYIONIET0 KacKaaa BHYTPHKJICTOYHBIX MEPEIATIUKOB ISl IOHUMAHUS OCO-
OCHHOCTEW MexaHW3Ma JEHCTBHUS TOPMOHOB Ha KJIETKH. YMETh NMPUMEHATH 3HAHHUSA O MEXaHH3ME
JCHCTBYS MHIWBHIYaJIbHBIX TOPMOHOB JUISI OOBSICHEHUSI PACCTPOMCTB MeTaboym3Ma mpy HapyIe-
HUU 00Pa30BaHMSI UM TUIIEPIIPOTYKIIUU TOPMOHOB B OpraHU3ME.

JlJ1s1 IpoBepKYU UCXOAHOI0 YPOBHS 3HAHMI BBINOJHUTE CJeYIONIUe 3aIaHNUs:

3aoanue 1.IlongdepuTe COOTBETCTBYIONINE MAPHI TOPMOH — HCTOYHHK TOPMOHA:

A. a-Knetkn octpoBkoB Jlanrepranca 1. I'moxaron

b. B-Knetku octpoBkoB Jlanrepranca 2. MuHepamoKOpTHKOUABI
B. C-KneTtku HIuTOBUIHOMN JKEJIE3EI. 3. ' TIOKOKOPTUKOUIBI

I'. ®onnukynspHbie KISTKU IUTOBUAHON kene3bl 4. UHCcynH

J1. CeTyarast 30Ha KOpbl HAJIIOYEYHUKOB 5. IlonoBbie TOPMOHBI

E. [lyukoBast 30Ha KOpbI HAJAMOYEYHUKOB 6. TupeoKanbIIUTOHIUH

XK. KinyboukoBasi 30Ha KOpbI HAIOYEYHUKOB 7. TupokcuH

3aoanue 2. BeiGepuTte NpaBUWIbHBIN OTBET: S3HIOKPUHHAS CEKpELUs — 3TO:
A. T'opMOH, CUHTe3UpYyeMBbIH KIIETKOM, BBIACTSACTCS B OKPY)KAIOLIYIO CpeAy U JEHCTBYET Ha pSAAOM
pacrioyioKeHHBIE KIETKA
b. 'opMOH, CHHTE3UpPYEMBIi KIETKOM, BBIAETSAETCS B OKPYXKAIOILYIO Cpeay U ACHCTBYET Ha KIETKY,
B KOTOPOil OH OBLJT CHHTE3UPOBaH
B. HelipomenuaTtop, CHUHTE3UpyEMBI HEPBHBIMU KJIETKAMU
I'. TopMOH, CUHTE3UpYEMBIN KJIETKOM, BBIACISAETCS B KPOBb U JICHCTBYET Ha OTHAaJICHHbIE OT MECTa
CHHTE3a KJIETKH

3aoanue 3. Kakue ropMOHBI CEKPETUPYIOTCS aieHOTUnodu3om?

A. Oxcuronuua I'. CepoTonuH.
b. JIubepunsl J. AKTI
B. Comarorponun E. MenaHouuToCTUMYJIMPYIOIUH TOPMOH

IIpasunbHocms pewienuii npogepbme, CONOCMABUE UX C OMBEMAMU.
Bonpocsl 1151 00cyK1eHUs
1. Knaccudukaiys ropMOHOB TIO MECTY CHHTE3a, XUMHUYECKOU CTPYKType. | OpMOHBI Kak JieKap-
CTBEHHBIE IIpEaparkl.
2. OcoOeHHOCTH CHHTE3a TOPMOHOB OEITKOBO-NIENTUIHON NPUPOABI, CTEPOUIHON MPUPOJIBI,
MIPOU3BOIHBIX JIUMTUIOB.
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3. OcobeHHOCTH OMOJIOTUYECKOTO JIEHCTBHUS TOPMOHOB. TpaHCTIOPT KPOBEIO.

4. Tlonstue «peuentop ropMoHa». Kinaccudukanus perentopoB: BHYTPHUKIETOUHBIC peIleri-
TOpBl (SIIEPHBIE M LUTO30JbHBIEC), PEHENTOPhl [HUTOIIA3MAaTHYECKOW MeMOpaHbl (JUraHi-
3aBHCUMBIC M IOTCHIMAJ-3aBUCHMbIC KaHAIOOOpasylolme penentopel, crpoenunel-TMS u
7-TMS-perienTopoB).

5. MexaHu3M ACUCTBHS TOPMOHOB (CTEPOHMIHOMN, aMHUHOKHCIOTHOW M OEIKOBO-TIENTHIHON
MIPUPO/IBI).

6. Knaccuduxanus G-6e1koB 1 MexaHu3M ux (GyHKIoHUpoBaHus. [laTonorus sTux 6enKoB.

7. TloHATHE O BTOPHYHBIX MOCPEIHUKAX JCHCTBHSI TOPMOHOB (IIUKIMYECKHE HYKJICOTHIHI,
UT®, Ca?", quarunraumepoin).

8. PactBopmMas 1 MeMOpaHOCBsI3aHHAs TyaHWIATIIMKIa3bl. OKCHIT a30Ta.

9. Anenwmnarnukiasa u ¢pocdonunaza C. X poib B KIETKe.

10. Ponp mpoTeMHKHHA3 B KJIETKE.

Jumepamypa 0nsa noozomosexu

Buonoauuecxas xumus / B. K. Kyxra [u ap.]. Mocksa : Busom ; Munck : Acap, 2008. C. 427-454.
Buonozuueckas xumus : yue6. nocobue / A. J1. Taranosuu [u np.]. MuHck : benapycs, 2013. C.144-152.
bepesos, T. T. buonoruueckas xumus / T. T. Bepe3os, b. ®. Kopokun.Mocksa : Menununa, 1990.C. 170-174.
Koncnexm nexuuit

ropNE

3ajanus 151 CAaMOCTOSATEJILHOM padoThI

3aoanue 1. BcioMHUTE, KaKME TOPMOHBI CBSI3bIBAIOTCS C BHYTPUKIIETOUHBIMU PELIEITOPAMH,
a KaKkue — C peLenTopaMy, BCTPOSHHBIMH B LIUTOILUIa3MaTHYECKyt0 MeMOpany. OOpaTtute BHUMA-
HUE, YTO MpPH IAaTOJIOTUU PELENTOPOB TKAHU-MMILIEHU TEPSETCS UyBCTBUTEIBHOCTh K TOPMOHY
(rOpMOH He BBI30BET COOTBETCTBYIOLIETO META00JINYECKOI0 OTBETA).

1.1. B KIIMHUKY TIOCTYIIIT OOJIEHOM B COCTOSIHUM THIIEPTIIMKEMHYECKON KOMBI. BBenenne nH-
CyJMHAa HE HOPM@JIM30BAJI0O KOHLEHTPALMIO IIIOKO3bl KpoBH. Kakylo NpuuMHY runeprivkeMuu
MO>KHO MPEAOI0KUTh Y 60JIBHOT0?

A. AHOManus KJIETOYHBIX PELENTOPOB

b. M'unepdyHKIMs TOPMOHOB KOPBI HAIMTOYEYHHUKOB
B. McTtuHHas rTMIIONHCYIMHEMUS

I'. Onyxoib 6a30(pHIIBHBIX KIETOK runodusa

J1. Omyx0Jib MO3rOBOT'O CJIOSI HAATIOYEYHNKOB

1.2. V nabopaTOpHbIX >KMBOTHBIX, HOJBEPTIINXCS JEHCTBUIO MyTareHHOro BelllecTBa, oOHa-
PYXHWIN B TKaHSIX M3MEHEHHYIO aJeHuiaTnukiaazy. K kakomMy ropMoHy OyayT HEUYBCTBUTEIBHBI
OpraHbI-MHILIEHU Y ATUX )KMBOTHBIX?

A. Dcrpanuony B. I'mokarony 1. AnppnocTepony
b. Tupokcuny I'. IIporectepony

3aoanue 2. BCHOMHUTE XUMUYECKYIO TIPUPOLY TOPMOHOB.

2.1. CryneHTy OpeAsoXKIIN CMOAEINPOBAaTh OMOCUHTE3 aJIpeHaIMHa, UCIIONb3ys B KaUecTBE
HCTOYHHMKA (PePMEHTOB TOMOTEHAT MO3TOBOTO CIIOS HAANOYCYHHKOB, a B KadecTBe cyOcTpara —
OJTHO M3 HID)KEHa3BaHHBIX BellecTB. CTyJEHT He CIpaBWIICA C 33/laHUEM, TaK KaK MCIOIb30BaJl JUIs
CHHTE3a:

A. lnokcudennnananux I'. JIuzun
b. ®enunananun 1. Jobamun
B. Tuposun
2.2. YKa)HATe METa0OJHT, KOTOPBIN HCIIOIB3YETCs JIISl OMOCHHTE3a KOPTH30JIa B lThI0CTEPOHA:
A. Cykuunuin-KoA I'. MeTtnonun
b. Oprocrepon . Xonectepon
B. Xomun
2.3. Kakoii U3 HWKeTepeyrcIeHHBIX TOPMOHOB HE SIBJISIETCS TITUKOTPOTEHHOM?
A. ComaToTponuH b. Tupeorponun
B. JIroTenHU3UpYyIOMN TOPMOH I'. ®onnuKyI0CTUMYIUPYIOIIUN TOPMOH
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3adanue 3. BTopu4HBIMU TTOCPEAHUKAMHU JICUCTBUS TOPMOHOB Ha KIIETKY SIBJISIFOTCS ITUKIIMYC-
ckue Hykieotuabl, UTO, Ca2+, JUaIraunepos. 3anomMuure, 4to TAM® 1o cBoemy BIUSIHUIO HA
MeTabo0JIU3M KIIETKH sIBJsieTcst anTaronuctoM ul' Mo®.

3.1. IIpenapar TeodmmiuH sBiseTcss MHTHOMTOPOM (ochoandcTepassl TAM®D. AKTHBHOCTH
KaKoro TOPMOHA MOKET YCUITUTHCS Ha (DoHE JIedeHHS TeODUITHHOM?
A. AnpeHaiiiH I'. Koptuzon
b. JIe30KCUKOPTUKOCTEPOH . OcTpaanon
B. Ansgoctepon

3.2. Kakoil BTOpHUYHBIN MOCPEAHUK AKTHBHO YYacTBYET B JEWCTBUHM TFOPMOHOB MO3TOBOTO
CJI0s1 HaJIIIOYEYHUKOB?
A. tAM® B. uTM® . ul'M®
b. Ilpocrarnaniunsl I'. Ca-kanpMoyiuH

3.3. BBenenue Kakux BEMIECTB MOXKET YMEHBIIUTh MHTEHCUBHOCTD JCHCTBUS aJpEHAIMHA HA
OpraHbl-MUIIICHU?
A. AxtuBaropsl pochoamdcrepazer [ il MD
b. tAMO® J1. UTHruOUTOPHI KAJIBIIMEBBIX KAaHAIOB
B. IIpocrarmananHbl

3.4. Kakoe 13 Ha3BaHHBIX COCIMHEHUN HE SABIISIETCS BTOPUYHBIM MOCPEAHUKOM B JIEUCTBUHU

TOPMOHOB?
A. uanunriauuepont. B. il M® . I'M®D
B. tAM® I.Ca?

Hpa6uﬂbHOCWZb pemeHuﬁ npoeeponie, conocmaeue ux ¢ omeemamul.

IIpoBepbTe cBOM 3HAHHS (CAMOKOHTPOJIb YCBOCHHS TeMbI)

3aoanue 1. BuyTpusepHble perenTopbl 0OHapy>KEHBI 1S
A. AnpeHannHa b. TpuiionTuponuna B. I'mokaron
I'. T'opmona pocta  JI. CepoToHuHa

3aoanue 2. ®ocdonumnaza, pacuierusitonas GochaTuIUINHOZUTON HA JUANWITIMICPOT U
HUT®, s10:

A. ®ochonumnaza A1 b. @ocdonumnaza Az B. ®ocponmunaza C TI'. docdonunaza [
3aoanue 3. Kakoii u3 HIKENEPEUNCIEHHBIX TOPMOHOB HE SIBJISETCS CTEPOUI0M?

A. Koptuzon B. IIporectrepon

b. Anpnoctepon I'. IlposakTrn . Juruapokcuxonekanbiudeposn
3aoanue 4. Kakoli U3 HIDKETIEPEYUCICHHBIX TOPMOHOB HE SIBJISIETCS] IENTUIOM?

A. OxcuTouuH B. I'moxaron J. Tupeonubepux

b. TpuitonTupoHrH I'. Basonpeccun

3aoanue 5. Gs-0elkM CTUMYIUPYIOT aKTUBHOCTh ajleHMJIaTLuKIa3bl. OJHAKO C TeUeHHEM
BpeMeHH 3TOT 3P (eKT ncyesaet. IT0 00yCIOBIEHO:
A. AT®-a3H0lt aKTUBHOCTHIO 0-CyOBETUHUIIBI
b. AT®-a3H0l aKTUBHOCTBIO Y-CYObEIMHUIIBI
B. ®ochoamacrepasHoii akTuBHOCTRIO Gs-Oemka
I'. ®ochonumazHoit akTHBHOCTBIO Gs-Oemka
. I'Td-a3H0i1 aKTUBHOCTBHIO 0l-CyOHETUHUIIBI
E. I'T®-a3H0# aKkTHBHOCTHIO Y-CyOBEAMHUIIBI
3aoanue 6. dochopunrpoBaThcsi B peLENTOpax TOPMOHOB MOTYT aMMHOKHUCIIOTHI, COJIEpKa-
ne OH-rpynnel. Ha3zoBuTe knHa3y, KOTOPOH HE CYIIECTBYET:

A. Tupo3nHknHa3a I'. Tup/cep/Tpe-xkuHa3za
b. Peuentop nucynuna . Penentop comatoTponuHa
B. Cepun-tpeoHuHknHa3 E. Tup/Ban-kunaza

3aoanue 7. BeibepuTe BTOPHUHBIE TTOCPETHUKH IEUCTBHUS OKCUTOIIMHA!
A.Ca? B. il M® . Oxcup azora
b. tAM® I'. Inanunrnumneposn E. UTOD
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OTBETBI K 3AJJAHUSIM

Jna camonpoeepku ucxo0no2o ypoeHsa 3HAHUIL:
1(A-1;6-4B-6;T-7,]1-5,E—3;K-2);2I'; 3B, I, E.
Jlna camocmoamenwvhou pabomol:
11A;12B;211;22;2.3A;31A;32A;33A,1;34]L

JlabopaTopnasi pabora

TI'opMoOHBI M TOBUIHOM KeJie3bl

Pabota 1.Kauecmeennan peakyus na mupoxcun

[[uTtoBHUIHASA >Kelie3a CUHTE3UPYET U CEKPETHUPYET BBICOKOAKTHBHBIE HOACOJEpKAIUE TH-
peouniHble TopMoHEL: THpokcHH (Ta) 1 3,5,3 -TpuitonTuponun (T3), a Taxxke HEHOAUPOBAHHEBIH rop-
MOH (TOJHIENTH]]) THPESOKATBIIUTOHNH, (PYHKIIMS KOTOPOTO CBsI3aHA C PETYJSAIUEH YPOBHS Kallb-
nus u pochopa B kpoBw.

Ipunyun memooda. 1lpu paspyiieHun THUpeoUaAHHa oOpa3yeTcs WOAMJ Kajus, U3 KOTOPOro
MO/ JIerKo BBITECHSIETCA MoAaToM Kamusi. BeiTecHeHue ilofa u3 coiiu HOAUCTOBOJOPOIHON KUCIOTHI
SIBJIIETCSL OKUCIIUTEIbHO-BOCCTAHOBUTEIBHON PEaKIMeH, rie HoAnu Kaiausl CIIy>KUT BOCCTaHOBUTE-
neM, a Hoaat Kanusi (OCTaTOK HOJHOBATON KUCIIOTH) — OKUcCHuTeNneM. Beinenusimiics ox oOHa-
PYKUBAIOT C IIOMOIIBIO KpaxMaia (CMHee OKpallliBaHKE) B KUCIION Cpefe.

Xoo pabomei. B mpoOupKy HalMBaOT 24 Kalid TUAPOIHM3aTa TUPEOUAMHA, MPUOABISIOT
3 karumn 1%-HOro pacTBopa Kpaxmana, 1 kammo ¢peHoadTarenHa, a 3areM 4 Karim HojaTta Kajaus 1
npubnusutenbHo 10—-15 kanens 10%-Horo pacTBopa cepHON KHCIOTHI O 00ECIIBEUNBAHUS U TOSIB-
JIEHUS CUHETO OKpAIlIMBAaHMUS.

I'opMOHBI NOIZKETYI0YHOI JKe1e3bl

B nomxenynouHoii xeinese BblpaOaThIBaeTCs psiji TOPMOHOB: MHCYJIUH, IJIFOKArOH U JIMIIOKa-
uH. MHCynuH BeIpabaThiBacTCs B B-KieTkax ocTpoBKoB Jlanrepranca (ot jart. insula — octpos),
OTKyJla U MOJY4YHJI CBO€ Ha3BaHUe. MIHCYIMH — O€NoK, COCTOSIINM U3 JBYX MOJIMIENTUIHBIX I1e-
nei, COeJMHEHHBIX JIPYT C IPYTOM JUCYIb(QHUIHBIMU CBSI3SIMHU.

[lepBuuHas CTpyKTypa MHCYJIMHA TOJHOCTHIO paclIM(ppoBaHa M OCYIIECTBIEH XUMHUYECKUIT
CHHTe3 MHCYIMHA. OpraHbl MULIEHU JJI MHCYJINHA: [IEYEHb, MBILIIEUHAs TKaHb, )KUPOBas TKaHb. [leii-
CTBME WHCYJIMHA MHOrooOpa3zHo. VHCyIMH MrpaeT BaXHYIO poJib B MeTabonu3me yrieBofoB. OH
CHIKAET COJIep KaHUe TIIFOKO3bl B KPOBH, YBEIWYMBAET OMOCHHTE3 IJIMKOT€HA B MIEYEHU M MBIIILAX,
YCUJIMBAET JIMIIOT€HE3, T. €. 00pa30BaHKE KUPOB U3 YITIEBOJOB, CTUMYJIMPYET CUHTE3 OenkoB. MHCy-
JIVH SIBJISIETCS aHTArOHUCTOM a/IpeHaIMHA B PETYJIALUN CUHTE3a U MOOMIM3AIIUH TTIMKOT€Ha.

PaGora 2.1]eéemnsie peakyuu na uncyiun
WHcynuH paet xapakTepHble peakiuy Ha 0esok: OuyperoByro, @osst, MuiuioHa u ap.

buyperoBasi peakuus

Xoo pabomwur. K 5 xammsim 1% pactBopa mHCynuHA npubasistor 5 kamens 10% pactBopa
NaOH, 2 karmu 1% pactBopa cynbhaTa MEIU U BCe TEPEMEIINBAIOT; COJAEPKUMOe MPOOUPKH MPH-
oOpeTaeT (pHOIETOBOE OKpalIMBaHHUE.

HunruapunoBasi peakuus

Xoo pabomoer. K 5 xarsim 1%pactBopa uHCynuHa 100aBisroT S kanenb 0,5% BogHOTO pac-
TBOpAa HUHTHJPHUHA U KUIATAT 1-2 MuH. B mpobupke nosBisieTcss po30Bo-(pHOIETOBOE OKpalInBa-
HUE, a C TCYEHUEM BPEMEHH PACTBOP CHHEET.

KcanTonporennoBas peakuus (Myabaepa)

Xoo pabomsi. B npobupky HanuBaioT 5 kamnenb 1%-Horo pacTBopa MHCYJIMHA, 3aTeM J00aB-
JSIOT 3 Karuld KOHIIEHTPUPOBAHHON a30THOM KHUCIOTHI M OCTOPOKHO KUMATAT. B mpoOupke mosBiis-
eTCs 0CaIOK KENTOTO IBETA.
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Peaknus Ha Tupo3un (Muisiona)

Xoo pabomei. B mpobupky HanmuBaioT 5 kanenb 1%-HOro pactBopa MHCYJIMHA, JOOABISIOT 3
KAl peakTiBa MUIJIOHA W OCTOPOXKHO HarpeBaroT. B mpoOupke MOSBISETCS OCaAOK TEMHO-
KpacHOTO IIBETa.

Peaknusi Ha aMHHOKHUCJIOTHI, co/iep kainue ca1adocBsi3annylo cepy (Poust)

Xoo pabomel. B npoOupKy HanuBaioT 5 kaneinb 1%-Horo pactBopa MHCYJIMHA U JOOABISIOT
5 kamens peaktuBa DoJist, HHATEHCUBHO KHITSITIT M AAOT MOCTOATh 1—2 muH. [Ipu 3TOM mosiBiisieTcst
YepHBbI uiu Oypblil 0casok cynbduaa CBUHIA.

T'opMOHBI MO3rOBOTI0 CJI0SI HAMOYEYHUKOB

B mMo3rosoM ciioe HAAIIOYCYHUKOB M3 aMHHOKHCIOTBI THPO3HMHA CUHTC3HUPYIOTCA KaT€xoja-
MHHBI, UMCIOIIUEC MMPOKATCXNHOBOC AP0 U aMUHOI'PYIIITY.

Pabora 3. Kauecmeennvie peakyuu na aopenanun

Peakuusi ¢ XJIOpHBIM KeJIe30M

Ipunyun memooa. AnpeHanua obnamaeT caabOIIETOYHON PEaKIMEH, JIETKO OKHUCIIICTCS Ha
BO3JIyXe C 00pa30BaHHEM aJ[PEHOXPOMA, BCIEACTBUE YEr0 PACTBOP OKPALINBACTCS B KPACHBIN LIBET.
[Tpu B3aMMOICHCTBHH C HUTPUTOM HAOIIIOJIACTCS KEJITO-OPAHKEBOE OKpAIlMBaHUE, C THA30PEaK-
THBOM — KPAacCHOE€ U C XJIOPHBIM JKeJle30M — 3eJieHoe. Peakius ¢ XJIOpHBIM Kelle30M XapaKTepHa
JUTSL MTAPOKATEXUHOBOTO KOJIBIIA, BXOJIAIIETO B MOJICKYJTY aapeHATNHA U HOPapCHATHHA.

Xoo pabomw1.B mpobupky HanuparoT 10 kamens pacTBopa aipeHaqnHa 1 100aBIsA0T 1 Kario
XJIOPHOTO kele3a. [TosiBisieTcst 3elieHoe OKpaIIMBaHUE BCICACTBHE NMPUCYTCTBUS MUPOKATEXUHA B
Moekyne aapeHanuna. Jlo6asmsrot 3 kamu 10%-noro pactBopa NaOH u nabmtonarotT u3meHeHHne
OKpAaITUBaHUs Ha BUIIIHEBO-KPACHOE.

JAna3zopeaxkuust

Ipunyun memooa. I1pu B3auMOIEUCTBUS TUA30PEAKTHUBA C aJAPEHATUHOM KUIAKOCTh OKpAaIlIH-
BaeTCs B KPaCHBIN I[BET BCIICJCTBUE 0Opa30BaHUA CIOKHOTO COSIMHEHUS THIA a30KPACUTEIS.

Xoo pabomwvr. K 6 xamism 0,5%-Horo pactBopa Cyiab()aHUIOBOM KHCIOTHI IPUOABISIOT
6 kamens 0,5%-HOTO pacTBOpa HUTPUTA HATPHUS (CMech THMazopeakTBa), 10 kamenb pacTBopa aape-
HamHa 1 3 karm 10%-Horo pactBopa NaOH. XKuakocTs okpammBaeTcs B KPaCHBIH I[BET.

Pabota 4. @awopecyenyus npodykmoe okucienus adpeHaiuna

Ipunyun memooa. ApeHaNnNnH, OKUCISISICh KUCIOPOAOM BO3/1yXa, NMPH J00aBIEHUH LIEIOYN
naeT GIroPECUPYIONUe MTPOTYKTHI.

Xoo pabomwei. K 10 kamnsm Bojsl npuinBatoT 6 kanenb 10%-Horo pactBopa NaOH u 6 ka-
nejb pactBopa aapeHanuHa. [lomecTuB mpoOupKy mepes BKIIOUYEHHBIM (II0OPOCKOIIOM, HAOIIIO-
JAI0T 3€JIeHYI0 (PIIF0OPECIICHIINIO TPOAYKTOB OKUCIICHHS aJJpeHalInHa.

I'opmoHBI 110JI0BBIX KeJe3

[TonoBble TOPMOHBI CHHTE3UPYIOTCS] B CEMEHHUKAX, SMUYHUKAX, IJIAIEHTE U HAAMOYEYHUKAX.

Kenckue mosoBEBIE TOPMOHBI — J3CTPOI'€HBI — MOXHO pacCMarpuBaTb KaK IMPOU3BOAHBIC
scTpana (yrieBogopoja ¢ 18 aromamu yriepona). OCHOBHBIME MPHUPOJHBIMH 3CTPOTCHAMH SIBJISI-
F0TCS ACTPAINOI, SCTPOH U TOPMOH KEJITOr0 [[BETa — MPOTeCTEPOH.

MyXCKH€ TOJIOBBIE TOPMOHBI — AHJIPOTE€HBI — MOHO paccMaTpuBaTh KaK MPOU3BOJHbBIE
aHapoctana (yrieBojoposa ¢ 19 aromamu yrieposaa). K My>XCKUM MOJTOBBIM TOPMOHAM OTHOCSITCS
TECTOCTEPOH U aH/IPOCTEPOH.

Pabota 5. Kauecmeennwvie peakyuu na ghonnuxyiun

Ipunyun memooa. KauecTBeHHas peakuusi Ha QOIUTUKYIUH (3CTPOH) MPOBOIUTCS C KOHIIECH-
TPUPOBAHHOW CEPHOM KUCIOTOM 1 00yciioBIeHa 00pa3oBaHueM I(PUPHOTIO COETMHEHHS COJTOMEHHO-
KEIITOTO IBETA C 3eJICHON (hITFOOPECIICHITHEH.
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Xoo pabomwi. C MacnsHBIM PacTBOPOM (OJUTHKYIUHA PEAKIIUIO MPOBOAAT MPU KOMHATHOM
temreparype. K 2 kamism MaciasiHoro pactBopa ¢GoJuKyiIruHa npuiauBaoT 30 Kameinb KOHIICHTPH-
pOBaHHOM cepHOl KUCIIOTHI. [locTeneHHO pa3BUBAETCS COJJOMEHHO-KEITOE OKPAILIMBaHUE.

BriBoabI:

[Toamucey mpenogaBaresns:

TEMA 3AHATHA 25. TOPMOHAJIBHASA PET'YJIALIUA METABOJIN3MA.
TECT HA TOJIEPAHTHOCTD K I''TFOKO3E

AKTYaJIbHOCTbH T€MbI

MexaHu3M JeHCTBUS WHAUBUAYAIBHBIX TOPMOHOB HEOOXOJMMO 3HaThb HE TOJIBKO Bpady-
SHAOKPUHOJIOTY, HO U MEIUKY JI000# crennanu3anui. ['opMOHBI HAUIH HIMPOKOE MPUMEHEHHE B
MCOUIIUHEC. I[I/IaFHOCTI/IKa BHHOKpHHHOﬁ [IaTOJIOTMY HAa OCHOBAaHUH U3MEHEHUS OMOXNUMHYECKUX I10-
KazaTeneil Metabonu3mMa, B YaCTHOCTH, TUATHOCTHKA CaXxapHOro auadera ¢ MOMOIIBI0 METo/a ca-
XapHOW Harpy3Ku LIMPOKO IPUMEHSAETCS B MEIUIIMHCKON IIPAKTHKE.

Iean 3anaTHA

3aKp€HI/ITI> SHAaHUA 0 XUMHUYCCKOM CTPOCHHU N MCXAaHU3MaAX IICI>'ICTBI/I$I HHIAWBHUAYAJIbHBIX T'Op-
MoHOB. Oco00e BHMMaHHE YAEIUTh SHAOKPUHHOI MaTONIOTHH MOKENTYI0YHOM keme3bl. HayunThbes
CTPOUTB Y MHTEPIIPETUPOBATH PE3YIIBTATHI IOCTPOEHUS PA3JINYHBIX TUIIOB CAXapHOU KPUBOM.

J1st mpoBepKHM UCXOAHOI0 YPOBHS 3HAHUI BBINOJHUTE CJIeYOUIHe 321aHUS:

3aoanue 1. Kakoil u3 3TUX YIr7IeBOAOB JacT peakiuto Tpommepa?

A. Caxapo3a  b.Jlaktoza  B. ®pykro3a [I'. I'mokosa . I'mukxoren

3aoanue 2. Boibepute MpaBUIbHBIC BapUAHTHI OTBeTa. [10 XUMHUYECKO# MPHUPOE TOPMOHBI
OBIBAIOT:
A. IIpon3BOIHBIMH AMUHOKHUCIOT
b. IIpon3BOIHBIMU YTJIEBOAOB
B. benkoBo — nenTUIHBIMHA
I'. IIpon3BOIHBIMYU apaXUJOHOBOW KUCIIOTHI
J1. IIpon3zBoaHBIMU XOJIECTEpOIA

3aoanue 3. Beibepute npaBWIbHbIM OTBET. ['OPMOHBI KaK JIEKApCTBEHHBIE MIPENaparhl mo-

JIy4aroT:
A. Ilyrem XUMHYECKOTO CHHTE3a
b. 13 opranoB u TKaHel KUBOTHBIX
B. IlyremM reHHO-MHKEHEPHOIO CUHTE3a
I'. Bce BapraHTBI OTBETOB HE BEPHBI

IIpasunvrocmb pewtenuii nposepvme, CONOCMABUE UX C ONEEMAMU.
Bonpocsl 1151 00cyxk1eHus

1. TopMOHBI runorajamyca: XMMHUYECKOE CTPOEHHUE, THUIl PEeLenTopa B KJIETKAaX-MUIICHSX,
KAacKa/IHbIIl MEXaHW3M YCWJIEHHS TOPMOHAJIBHOIO CUTHAJIa, OTBET KIJIETOK TUmodu3a Ha JeWcTBHE
TMOEepPUHOB U CTATUHOB THIIOTaIaMyca.

2. T'opMoHBI aileHOTHITO(pH3a: XUMUIECKOE CTPOCHHE, THITHI PEIIETITOPOB B TKAHSIX -MHIICHSX,
KaCKaJHbI MEXaHHW3M YCHUJICHHS TOPMOHAJIBHOTO CHUTHaja, peaiau3anus 3¢¢exra roOpMOHOB Ha
ypoBHE TKaHei-mMuIieHed. Poiab H30bITOYHOM U HEOCTATOYHON CEKPELIMH TOPMOHOB.

3. T'opmons! Helporunodusa: XUMUIECKOE CTPOSHHE, TUI PELenTopa B TKAaHU-MHUIIEHH, Kac-
KaJHbI MEXaHU3M YCUJICHUS] TOPMOHAIILHOTO CUTHANA, peanu3anys d3pQeKkTa OKCUTOLMHA U Ba30oIpec-
CHHA Ha YPOBHE TKaHeH-MuIeHel. Posb H30bITOYHOM U HEZIOCTATOYHOM CEKPEIH TOPMOHOB.
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4. TUPOKCUH M TPUUOATUPOHUH: XUMUYECKOE CTPOCHHUE, MPEAIIECTBEHHUK CUHTE3a, TUPEO-
IOOYJWH, TUI pElenTopa B TKaHW-MHUIIEHHU, peanu3arus 3¢ddexTa TUPEOUIHBIX TOPMOHOB Ha
ypoBHE KJIETKH. Posb mepokcuaasbl U Jeionas3sl B Merabonu3me ropMoHOB. [IposiBienue rumo- u
THIICPTHPECONaU3MA.

5. VHCYNMH M TIIOKaroH: XUMHYECKOE CTPOCHUE, CUHTE3 MHCYJIWHA, TUIIBI PEIENTOpPOB B
TKaHAX-MHUIICHAX IJId I''IFOKaroHa W MHCYJIMHA, pealu3alusd 3(1)(1)CKT3 ropMOHOB HO,Z[)KCJ'Iy,HOLIHOI\;I
’KeJe3pl Ha ypoBHE KieTok. Hapymenus merabonusma npu auadere. J[MarHoctuyeckoe 3Ha4eHUE
CaxapHbIX KPHBLIX.

6. KarexonmaMuHBbI: XMMHUYECKOE CTPOSHUE, CHHTE3, TUIl PElenTopa B TKAHU-MUIICHH, Kac-
KaI[HHﬁ MEXAaHNU3M YCWICHHA T'OPMOHAJIIBHOI'O CHI'HAJIaA, pearn3alisd 3(b(1)eKTa KaT€xoJIaMHMHOB Ha
YPOBHE TKaHEH-MHUIICHEN.

7. FOpMOHBI KOpPBI HAAIIOYEYHHUKOB: XUMHYCCKOE CTPOCHUEC, MMPCAIIICCTBEHHUK CUHTE3a, TUII
pelenTopa B TKaHU-MUIICHH, peanu3anus 3p(dexra rIFOKOKOPTUKONI0B 1 MUHEPATIOKOPTHKOUIOB
Ha YPOBHE KJIETKH.

8. IlomoBbIE TOPMOHBI: XHMHYECKOE CTPOCHHE, MPEAIISCTBEHHUK CHHTE3a, pean3amus d¢-
(beKTa 9CTPOr€HOB, IPOTCCTECPOHA U MYIKCKHUX ITOJIOBBIX TOPMOHOB Ha YPOBHC KJICTKH. H30n1TOUuHAs
1 HEZOCTATOYHAs CEKPELHS II0JIOBBIX TOPMOHOB.

Jlumepamypa 01sa noozomoexku
Buonoeuueckas xumust / B. K. Kyxra [u ap.]. Mocksa : Birom ; Musck : Acap, 2008. C. 454-514.
Buonozuueckas xumus : yue6. nocodbue / A. J1. Taranosnd [u np.]. MuHck : benapycs, 2013. C.153-159.

bepesos, T. T. buonorndaeckas xumust / T. T. Bepezos, b. ®@. KoposkuH. Mocksa : Memrmmaa, 1990.C. 174-203.
Koncnexm nexuui.

i NS

3aaHus 171 CAMOCTOSATENLHOMH PadoThI

3aoanue 1. OcoOEHHOCTHIO OMOIOTUYECKOT0 JEHCTBUS TOPMOHOB SIBJISETCS BCE HIKE Tepe-
YHUCIEHHOE, KpOME:
A. Hu3zkas KOHLIEHTpalys B KpOBU
b. Cea3piBanme co cieUPUUECKUM PELENTOPOM
B. JlelicTBHe OCYIIECTBIIAETCS Y€PE3 BHYTPUKIETOYHBIE BTOPUYHBIE TOCPEAHUKI
I'. U3mMeHeHne CKOpOCTH CHHTEe3a (DEPMEHTOB MM UX aKTUBHOCTHU
J1. Perynsius cekperuu oCyIiecTBIISIETCs 10 MPUHIMITY 00paTHOM CBA3H
E. Beicokast KOHLIEHTpauus B KPOBH
3aoanue 2. TlopOepuTte COOTBETCTBUE MEKIY TOPMOHOM M €r0 MECTOM CHHTE3a:

1. Cexperupyercs nepeaneit gosei runodusza A. Tupokcun
2. CuHTEe3upyeTcs B LIMTOBUIHOM JKeTe3e b. TTT
3. Cekperupyercs 3aHel noneit runopus B. Bazomnpeccun
4. CuHTE3UpyeTCs B MIyYKOBO 30HE KOPBI I'. Koptuzon
HaAIIOYEYHUKOB . Anproctepon
5. CunTtesupyercst B KIIyOOUKOBOM 30HE KOPbI
HAJMOYEUHHUKOB
3aoanue 3. Beioepute npaBuibHbIi oTBeT. Yepes 1 TMC penientopsl JeCTBYIOT:
A. CoMaToTpOMHBIIA TOPMOH I'. AnpocTepon
b. Nucynun . IIponaktun
B. I'mrokaron
3adanue 4. VIHCynVH ¥ TIIOKaroH — AaHTaroHUCThHL. BcrOMHMTE MEXaHU3M JEHCTBUS THX

TOPMOHOB Ha YTJEBOJHBIN U JUIUAHBII OOMEHHBI.
4.1. IanueHT npu JeyeHUH ronofanueM norepsul 10 kr Beca. AKTHBAIMS KaKoro TOpMOHa
IpUBeJa K YBEIMUEHUIO CKOPOCTH KaTaboIM3Ma KUPOB MPH TOJI0JaHUN?
A. Uncynun I'. Anppoctepon
b. ComaTtoctatun J. Oxcuronua
B. I'moxaron
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4.2. BonpHOMY caxapHbIM AHA0ETOM C OTPUILIATEIBHBIM a30THUCTBIM OaTaHCOM HAa3HAYUIIU
MHBEKIMU UHCYNMMHA. Ha Kako# mporecc nmoAeicTByeT MHCYINH Ui BOCCTAHOBJIEHUS! a30THCTOTO
paBHOBeECHS?

A. THruObupoBaHue IIIIOKOHEOTeHE3a
b. MarubupoBanue rivkoin3a
B. YBenuueHnue npoHUIIaEMOCTH KJIETOK IS Ca%
I'. AktuBanuro riukoreHGocHoprIassl
. AxtuBanuto nmporenHdocdaras
4.3. Kakoit ropMOH HHIYIIHPYET CUHTE3 (HOCHOCHONMUPYBATKAPOOKCUKUHAZKI B IICYCHU 7

A. I'mokaron I'. Koptuzon
b. Tupoxcun . Anboctepon
B. Uncynun

4.4. Kakye u3 HUXKecIeAyOUX BbIPaKEHUN NpaBUIbHbIE?
A. JleiicTBue ajpeHalliHa U INIIOKaroHa HaIlpaBJIeHO Ha YBEIMYEHHUE KOJMYECTBA TIMKOreHpocho-
puassl
b. THTEHCUBHOCTD pacllEIUIEHNs ININKOI€Ha paBHA MHTEHCUBHOCTH €TI0 CUHTE3a
B. lepocdopunupoBanue riMKOreHCHHTETa3bl B OTBET HA JICHCTBUE WHCYJIMHA TPUBOAUT K YBEIIHU-
YEHUIO €€ aKTUBHOCTH
I'. tTAM® — 3T0 BTOPUYHBII OCPEIHUK, KOTOPBI 00pa3yeTcsi B OTBET Ha JIEUCTBUE aipEHAIMHA U
IJIIOKaroHa B IIe4YeHU
J1. @ochopunmpoBanue raukoreHpochopriassl B OTBET Ha IEHCTBHE TIIOKAaroHa yBETUYHMBAET €€
aKTUBHOCTb

3aoanue 5. Tlpu npopocMoTpe y )KEHIMUHBI BRISIBIICHA CKphITas popma quadera. Jlaboparop-
HbIE aHAJIM3bl I103BOJIWIM Bpady HA3HAUYUTh JUETOTEPANNIO CO CHM)KEHHBIM KOJMYECTBOM YIJIEBO-
JIOB U YBEJIMYEHUE JIMTIOTPOITHBIX BemecTB. Kakoil ocHOBHOI MeTabonndeckuid 3p(EeKT JOCTHraeT-
¢ TakoH gueTou?
A. IloBbIlIEHHE HCTIOIB30BAHMS TIIFOKO3bI HA CHHTE3 )KUPA B )KUPOBOM TKAaHU
b. CHM)KeHue OKUCIIEHUS JKUPHBIX KUCIIOT B IEUYEHU
B. [1oBblilIeHNE UCIIONB30BAHMS TIIFOKO3bI HA CHHTE3 JKHMpa B [IEUYEHU
I'. YBenuuenue cunTesa GpochoaunuoB 1 yMEHbIIEHHE OTI0XKEHNUS HEUTPaIbHOTO )KHUpa B IEYEHU
J1. CHmxenue cuHTesa Gochonunuion

3aoanue 6. Ilpu 3a00neBaHUU CaXapHBIM AMA0ETOM HaPYIIA€TCsl YCBOCHUE TIIOKO3bI TKaHSIMU
U ycunuBaetcs pacnaja aunuaoB. B pesynbrare nedunura YK napymaercs ¢pyHKimoHupoBaHue
IITK u n36sToK MOJekyn anetui-KoA ucnonb3yeTrcst Ha CHHTE3 alleTOHOBBIX TeJl. Y BEIUYEeHUE CO-
JiepKaHus KaKkoro MeTadoJInTa IPUBOJUT K PA3BUTHIO KETOAM103a7

A. Manonara B. a-Kerormyrapara M. Acnaprara

b. Okcanoanerara I'. Aueroanerara

3aoanue 7. BeiGepuTe npaBUiIbHbIE OTBETHI. [ OpMOHBI KaK JIEKApCTBEHHBIE MIperapaThl UC-
MOJIB3YIOTCS B KAYECTBE:!

A. 3amMecTUTENIbHOM Tepanuu I'. IIpoTHBOBOCTIANIUTENIBHBIX CPENICTB
b. Anabonnuecknx CTepouIoB . UmmyHOCYnIpeccopoB
B. IIpoTrB03a4aTOYHBIX CPEJCTB E. AHTUTUTIOKCaHTOB

Ilpasunvrocmo pewienuii npogepvbme, CONOCMABUE UX C OMBEMAMU.
IIpoBepbTe cBOM 3HAHMS (CAMOKOHTPOJIb YCBOEHM S T€MbI)

3aoanue 1. Beibepute npaBUiIbHbIE OTBETHI. JINOEPUHBI:
A. HebGomnplne nenTuabl.
b. B3aumoeicTByoT ¢ MeMOpaHHBIMU PELENTOPAMHU.
B. AKTUBHPYIOT CEKPEIHIO TPOITHBIX TOPMOHOB aJCHOTUTIODH3A.
I'. BBI3BIBAIOT CEKPELIUIO UHCYJINHA.
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3aoanue 2. Bee cnenyioniye yrBep>KACHNU OTHOCUTEIBHO HOATUPOHUHOB CIIPABEINBEI,
KpoMe:
A. VOATHPOHNHEI CHHTE3HPYIOTCS U3 THPEOTIOOYIHHA
b. TTT ctumynupyeTr CUHTE3 HOATUPOHHUHOB
B. M30bITOK HONTHPOHUHOB HHTHOUPYET CHHTE3 TUPOJINOeprHA
I'. Tupommubepun ctumynupyet ocBoooxaenue TTI
J. TpuitonTupoHUH 00pa3zyeTcst U3 THPOKCUHA TOJIBKO B ITEYCHH

3aoanue 3. YCTAaHOBUATE COOTBETCTBUE:

1. Bo3nukaet npu runoyHKITUU IIUTOBUIHON KEJIE3bI A. BaszenoBa 00i1€3Hb.
B paHHEM JETCKOM BO3pacTe b. Kpetnauzm

2. Bo3nukaeT npu runepyHKIIUN ITUTOBUIHOM KEIE3bI B. Muxkcenema

3. Bo3Hukaet npu runo(yHKIMHA IIUTOBUIHON KeJIe3bl I'. DupemMuyeckuii 300
U CONPOBOXKIACTCA HAKOIIJIEHUEM BOJbI U MPOTEOIJIMKA-

HOB B KOX¢€

4. Bo3HUKaeT Ipu HEJOCTAaTKE Ho/a B MUThEBOM BOJIE.
3aoanue 4. BeiGepure npaBuiibHble yTBepKAeHUs. NHCYIUH:
A. Cuntesupyercs B GopMe HEaKTUBHOTO MPEAIIeCTBEHHUKA
b. Coctout u3 1ByX MOJUNENTUIHBIX IEeNen
B. Cekperupyercs B kpoBb BMecTe ¢ C-ientuaoMm
I'. Cunre3upyercs B a-KJIETKaX OCTPOBKOB JIaHreHrapca noakenyJ0uHOM Kenes3bl
J. TlpeBpariienre MpoOUHCYINHA B UHCYJIUH MPOUCXOJUT MyTEM YaCTUYHOTO MPOTEOJIN3a
3aoanue 5. YkaxuTe ypoBeHb ITUKEMUH, IPU KOTOPOM TIFOKO3a OYIEeT SKCKPETUPOBATHCS B
MOYY:
A. 6 mmons/n  B. 10 mMoie/n B. 5,5 mMomnb/n I'. 4 MmMmoiB/1

3aoanue 6. Beibepute npaBuiIbHbIE BHICKA3bIBAHNUS, XapaKTEPU3YIOIIHE KOPTU3OJI:

A. Cuntesupyercst U3 Xoyuecrepoia

b. CuHnre3npyercs B c€T4aTON 30HE KOPHI HAAIIOYEYHUKOB

B. B3zaumopeicTByeT ¢ perenTopom mia3MaTHIecKoi MeMOpaHbI
I'. Cunres u cexpenus crumynupyercs AKTI

J1. TpauncropTupyeTcsi KpOBBIO B KOMIUIEKCE C TJIOOYJIUHOM

E. B3aumonencTByeT ¢ XpOMaTHHOM KIIETKH

OTBETHI K 3AJJAHUSIM

Jlna camonpoesepku ucxoonozo ypoeus 3nanuu:1l'; 2A B,T, J1; 3A,b,B.
na camocmoamenvuoii padomoi:

1E; 2 (1-b,2-A, 3-B,4-T',5-1); 3A,b,/1;4.1 B; 4.2 A4.3T1;4.4B, T, 1,
5I'; 6I'; 7A,6,B,I" 1.

JlabGoparopHnas padora

H3y4enne yrieBoaHOro o0MeHa MeT010M HArpy3KH ITIOK030i1

JUIs AMarHOCTHKHM caxapHOro nuadeTa M HEKOTOPBIX MATOJIOIMUYECKHX COCTOSHUM (HeqocTa-
TOYHOCTh (DYHKITMM INEUYEHU U MOYEK, HEKOTOphIE SHJOKPUHHbBIE 3a00JeBaHUs, HOBOOOpPA30BaHMUS
MO3ra, HOJKENyI0YHOMN JKeJIe3bl U HAJIIIOYEYHUKOB, THIIOBUTAMUHO3 B1, HEKOTOphIE HAaCleACTBEH-
Hble a)epMEHTO3bl) BXKHO UMETh MPEICTaBICHUE O COCTOSHUH YIJIIEBOAHOIO OOMEHa y OOJIBbHBIX,
OJIHUM M3 MOKa3aTesiell KOTOPOro SIBJISETCSl YpOBEHb TJIIOKO3bI B KpOBU. B HOpMe KOHIeHTpaunus
IJII0OK03bI B KPOBH B3pOCJIOro uenoBeka coctasisieT 3,9—6,1 MmoJb/i.

[lepopasibHBII TECT Ha TOJEPAHTHOCTDH K TIIIOKO3€ (Harpys3ka ritoK030i) MMO3BOJISIET BbISIBUThH
IIATOJIOTHIO B TEX CIlydyasixX, KOI/la UCCIEA0BAaHNE COAECPKaHMS INIFOKO3bl B KPOBH HATOLIAK HE I103-
BOJISIET BBISIBUTH HApYIIEHUs1 OOMEHA BEIECTB.
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IIpoBenenue HArpy3Ku. YTPOM HATOIIAK Y OOILHOTO OEPYT KPOBb M3 MAJIbIIA IS ONIPEICTICHIUS
COJICpKaHUS TIIFOKO3bI, TTOCIIE Yero eMy JaroT BRIUTH 200 MIT pacTBOpa TIFOKO3bI (M3 pacyera | T riro-
KO3bI Ha | Kr Macchl Tena) B TeUeHUe 5 MuH. 3ateM depe3 Kaxabie 30 MUH y OOJBHOTO CHOBa OepyT
KpOBb U3 Nanblia (B npenenax 2,5-3 1), U pe3yabTaThl ONPEeTICHUs COAePKaHUs TIIFOKO3bI B 3TUX IPO-
6ax HCHOJIB3YIOT IJIA NOCTPOCHHA CaXapHbIX KPHBLIX, OTKJIaAbIBasd Ha BepTHKaJIBHOﬁ OCHU 3HA4YCHUC
KOHIIEHTPAIIMH [IFOKO3bI B K&XKA0# 1po0e, a Ha TOPHU30HTAIBHOM — BpeMst (MUH WJIH 4).

Xoo pabomwi. B mpobax mis ananmuza Ne 1-6 ompenenute coaepikaHue INIFOKO3bI (cMm. MH-
CTPYKIHMIO K IpakTudeckomy 3ausaTHio Ne 11 «Ompenenenue rimroko3sl B KpoBH (pepMEHTATHBHBIM
MeToaom»). B mpobupke Ne 1 — chIBOpOTKa KpOBH, B3ATOM HATOIIAK, B IpoOupKax Ne 2—6 — B3s-
TOI uepe3 kaxaple 30 MUH IOC€ Harpy3ku IUtoko30i. Ha ocHOBaHMM IOJIy4EHHBIX JAHHBIX IO-
cTpoiiTe kpuByto. [Ipoananusupyiite rMKeMHUYECKYI0 KPUBYIO.

I'nukemMuyeckue KpuBbIe NMPU OJHOKPATHOM HATPY3Ke [JIIOK030i B HOpMe
U NIPH HEKOTOPBIX MATOJOTMYECKUX COCTOSTHUAX

—— HOpMa —8 - nuaber
=== THOEPTUPECO3 = > MHKceaeMa
—X ‘THNEPUHCYIHUHU3M
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Bpewms, mun

Pesyabrarnl:

0 Mmun 30 Mmua @ 60 muan 90 mun 120 150 Mmun
MWH

IMamuent 1 Eon.

C TJIFOKO3BI
(MMOITB/IT)

IManuenr 2 Eon.

C TJIIOKO3bI
(MMOTB/IT)
BbIBOABI.

B nopme mocie Harpy3ku KOHIICHTpAIIMS TIFOKO3bI B KPOBH BO3pACTaeT B TEUEHHUE MEPBOTO vaca
Ha 50-80 %, yepe3 2 yaca ee ypoBeHb CHIKAETCS (4aCTO HUXKE MCXOTHOr0), a yepe3 2,5-3 yaca oH BO3-
BpalaeTcss K UCXOJHOMY. B ciyuasix HapyiieHHs TOJEPAHTHOCTH K TJIOKO3€ 3HAYUTENBHOE (0
10,0 MmO/ JT) TOBBIIIIEHUE KOHIICHTPAIIMH TITFOKO3BI TIOCIIE HArPY3KH COXpaHseTcs Oomee 3 4.
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Knunuko-ouaznocmuueckoe 3nauenue oyeHKu 21UKeMUYecKUX Kpuewlx. Y 001bHbIX ¢ pas-
HuIMU (hopmamu Ouabema HapacTaHUE TITMKEMUYECKOW KPUBOM MPOUCXOAUT MeJICHHEe, TOCTUras
yepe3 60—-150 MuH 3HaunTENBbHON BenuuuHbl (Oonee yeM B 1,8 pas3a mpeBbllas UCXOIHOE 3HAYe-
Hue), B OOJIBIIMHCTBE CIIy4aeB OTMEYaeTcs Ioko3ypus. YeM Tspkenee 3a0oiieBaHUE, TEM IO3KE
JTOCTUTaeTCs MaKCUMYM TJIMKEMHUU M Te€M OH BbIle. [loHmwKeHne KpUBOH MPOUCXOAUT OYCHb MEJI-
JICHHO, Yallle OHO pacTsruBaercs Ha 3—4 4.

3abonesanusm wumosuUOHoll dHeie3bl, CBI3aHHBIM C €€ THIepPyHKINEH, CBOMCTBEHHBI TIIH-
KeMHUYEeCKHe KpuBble ¢ Oosiee ObICTPBIM, YEM B HOpME, IMOJABEMOM, YTO, BO3MOXKHO, BBI3BaHO OoJliee
MHTCHCUBHBIM OOMEHOM BEIIECTB U BO30YKJICHHEM CHUMIIATUYECKOTO OT/eNa BEreTaTUBHON HEPB-
HOM CUCTEMBI.

it GONBHBIX C adeHomol ocmposkos Jlaneepearnca, sunomupeo3om (mMuxcedemoti), 6ones-
Hbl0 AOOucoHa XapakTepeH HU3KUM MCXOIHBIM ypOBEHb KPHUBOM, HU3Kas €€ BEPIIMHA M BBICOKUN
noctraukeMudeckuii ko3dduuument. [Ipy HEKOTOPBIX THKENBIX 3a00JeBaHUAX (FHLEDAIUT U JAp.)
TJII0K03a MOXKET MOSBISATHCS B MOYE B PE3yJIbTaTe PEHAIbHOU [IFOKO3ypPHH.

[Tognuce npenonasarens:

TEMA 3AHATHA 26. BUOXUMMUS IEYEHU. UHTETPALIUSI METABOJIN3MA
AKTYaJIbHOCTb TeMbI

[ledens urpaer HEHTPAITBHYIO POJIb B IPOMEXKYTOUYHOM oOMeHe BemecTB. OcobenHoctu dep-
MEHTAaTUBHOIO aIlnapaTa MeYeHU U €€ aHaTOMUUECKUX CBSI3€H C IPYIrMMHU OpraHaMH Jat0T BO3MOXK-
HOCTh NEYEHU YYaCTBOBAThH B PETYJISIMU MPAKTHYECKH BCEX BHUIOB OOMEHA BEUIECTB M MOJIECPIKHU-
BaTh IOCTOSHCTBO KOHLIEHTPALMK B KPOBU MHOTMX JKU3HEHHO Ba)KHBIX COEIMHEHHH.

[leuenp — OosbIlIas TPOMEXKYTOUHAS CTAHIIUSL MEXY NOPTAIbHBIM U OOLIUM Kpyramu Kpo-
BOOOpAIlIEHUS] OpraHM3Ma, MO3TOMY BCE€ BEIIECTBA, BCACBHIBAIOLIMECS M3 KUIICYHHUKA, JIOJIKHBI
npouTH uyepes neueHb. OyHKIMKN e4eHn 00yCIOBIMBAIOT €€ CBOCOOPA3HBIN «OMOXUMHYECKUH ajlh-
TPYU3M». MHOTHE MPOUCXOASIIME B HEU MPOLIECCH HACTPOEHBI Ha CUHTE3 Pa3/IMYHBIX BEIIECTB IS
JPYTUX OPraHoB, a TaK)KE Ha 3allUTy ITUX OPraHOB OT OOPa3yIOIIMXCS B HUX (MJIM MOCTYMAIOIINX
U3BHE) TOKCUYECKUX COCTUHEHU.

B cocras oprana Bxomsat kietku Kymdepa, npunumaromniue ydactue B ¢arouutose. [leuenn
BBIJICNIAET Keldb, HEOOXOUMYIO Ul IIepeBapUBaHMs )KUpa. 3HAUUTENbHYIO POJIb UTPAET MEeYeHb B
IpoLeccax CBEPThIBAHMM KPOBU, T. K. CHHTE3UpPYET OEIKHU-KOMIIOHEHTHI CBEpPTHIBAIOIIEH M aH-
THUCBEPTHIBAIOILIEN CUCTEM KPOBH.

B neyenu nenoHupyroTes kene3o, Meib U BUTaMUH Bi2, HE0OX0AMMBIE ISl 3pUTPONOI3aA.
IIponomKuTENnbHOCTD KU3HU ApUTpouuToB coctasister 110-120 gueit. [locie aToro onu paspy-
MIAI0TCS ¢ OCBOOOKIEHHEM TeMorjioOnHa. B medenu, cene3eHke, KOCTHOM MO3Te TeMOTJI00UH pac-
najaaeTcst ¢ oOpa3oBaHueM OunupyOuHa. JlanbHeimas cyap0a KelTYHbIX TUTMEHTOB (OUIpyOnHa)
CBSI3aHA C X METAa00IM3MOM B I€YEHH U B KUILICYHUKE.

CriocoOHOCTh OpraHu3Ma >KMBOTHBIX K MOJEP)KaHUIO MOCTOSHCTBA COCTaBa BHYTPEHHEH
Cpelbl OpraHnu3Ma OCYIIECTBIISETCS 3a CUET MHTETpallii METa00JINYECKUX MyTeH U SBISETCS OJHUM
u3 HanboJjee CyMIeCTBEHHBIX JOCTHXKEHUH 3BoNOLMHU. VI3MeHeHHe MHTerpaTUBHBIX CBA3eH Hapy-
maetr cOalaHCHPOBAHHYIO MPOAYKLHIO 3HEPIHH, MJIACTHUYECKOr0 MarepHaja U CIYKUT OCHOBOM
pa3BUTH 3a00JI€BaHUH.

ean 3ansaTUSA

Hayuutbcs mpuMEHSTh 3HaHUS O TOMEOCTaTHYECKOM W MHTErpUPYIOLIEH poJu MeyeHu B 00-
MEHE BEILECTB/UIA U O MyTAX MPEBpAIICHUs B IEYeHU KCEHOOMOTHUKOB JIJIsl TIOHUMaHUsI OMOXUMUYe-
CKHX acIeKTOB ()apMaKOJIOTUH U TOKCUKOJIOTUU. [TOHATh MPUHIIUIIBI M MEXaHU3MbI B3aUMOJICHCTBUS
pasIUYHBIX META0OIMYECKUX MyTeH JUIsl 00ecrieueH s JKU3HEAEATEIIbHOCTH U QN Tal[|H.
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JlJ1s1 IpOBEpPKHU MCXOAHOT0 YPOBHS 3HAHMI BBINOJHHUTE CIeYIOIINE 32 aHUs:

3aoanue 1. bonbHOMY, CTPaAAOLIEMy XPOHUYECKUM TelaTUTOM, Oblia IIPOBEAECHA HAarpy3Ka
6enzoarom HaTpus. [Ipu 3ToM 00 0Oe3BpexuBaromell QyHKIIMK MEYSHHU CYIWIM Ha OCHOBAaHUU 00-
Hapy’>KeHHsI B MOYe:
A. beH301{HO# KUCIIOTBI I'. I'unmypoBo# KUCIOTBI
b. JIuMOHHOM KHCIIOTHI J. Il{aBeneBoM KMCIOTHI
B. BanepuaHoBOIi KACIIOTBI

3aoanue 2. MeTogoM «MEYEHBIX aTOMOB» Obula 3aUKCHpOBaHa HYHTEpOrenaTHdecKas Iup-
KYJISIUS KETYHBIX KUCIOT. [10 KakuM KpOBEHOCHBIM COCY/IaM IIPOUCXOJAUT BO3BPAT HKETIHBIX KUC-
JIOT U3 KHUILIEYHHUKA K TeMaTOLUTaM B IIPOLECCe dTON HUPKYIALUN?

A. 1o nenTpasibHON BEHE MEYEHU B. Ilo HM*xHeEM MO0 BEHE MEYCHU
b. Ilo BOopoTHOI BEHE MEYEHU I'. ITo neyeHouHOM apTepun
3aoanue 3. HazoBruTe MeTa0OJIUT TIIMKOJIU3a, UCTIOJIB3YEMBbIH JIJIs CUHTE3a TIIUIIEepPOIIa:
A. ®ochonnokcuaneTon I'. IllaBeneBOyKCyCHAst KUCIOTA
b. Auetun-KoA . B-T'mnpokcumacisiHas KuciaoTa

B. [IupoBuHOrpaHas KucioTa

3aoanue 4. Ins 06pa3oBaHus TIIOKO3bI BO BpeMs rOJIOAaHUs KJIETKH IMEUYEHU UCTIONB3YIOT:
A. J)KupHbie KUCITOTBI B. Aneroanerar . Anerni-KoA
b. AMHUHOKUCTIOTHI I'. B-T'unpokcubyrupar

3aoanue 5. Yro (1,2,3,4) u3 uero (A,B,C,D) moxer cunTesupoBarbes? [logdepure cooTBeT-
CTBYIOIIHE TIAPBI:

1. AMHMHOKHCIOTEI 3aMCHHUMEIC A. AMMHOKHCIIOTEI 3aMCHUMBIC
2. AMMHOKHCIOTHEI HE3aMEHHUMEBIE B. AMUHOKHCIOTEI HE3aMEHUMbBIE
3. I'moxo3a C. I'mroko3a

4. KupHble KUCIOTHI D. XKupHbie KucioTs

HpLIGMJleOCmb peweﬂuﬁ npoeepbvnie, conocmaesue ux ¢ omeemamul.

Bonpocs! puis1 00cyxneHust

1. OcHOBHbIE (PYHKIIMM U XUMHUYECKUI COCTaB MIEUEHHU.

2. Ponb nevyeHu B 0OMeHe yIJIeBOJIOB, JUIHI0B, OEIKOB.

3. Oo6e3BpexuBaromas QyHKINS MEYCHH, MEXaHU3MBbI: 3aIIUTHBIC CHHTE3bI, allJINPOBAHUE,
MHUKPOCOMHOE OKUCJICHHE, KOHbIOTalUs (TIPUMEpHI).

4. Ponp medyenn B muUrMeHTHOM oOMeHe. CuHTE3 W pacmaj reMoriioonHa (cxemsl). OOmeH
OUMTMpyOHHA B KEITYAOYHO-KHIIIEYHOM TPAKTE.

5. XKenryxa: BUIBI U IPUYUHBI €€ BOSHUKHOBCHHSI.

6. WnTerpamnusi MeTaboan3Ma, €€ COCTAaBIAIONMINEe. MeXaHU3MbI PEeryJsiiiii MeTa00Iu3Ma.

7. OcobeHHOCTH MeTabOJIM3Ma B TICYCHH M BO BHEIICUYCHOYHBIX TKAHSIX B COCTOSIHHH ITOCIIC
npreMa MUIIN U HATOIIAK.

Jlumepamypa 01 noo0zomoexu
1. Buonoauueckas xumust / B. K. Kyxra [n ap.]. M : Bunowm ; Musck : Acap, 2008. C. 301-306, 607-612, 661-676.
2. Buonocuyeckas xumus : yueb. nocodue / A. JI. TaraHoBuu [u 1p.]. Munck : benapycs, 2013. C. 160-173.
3. bepesos, T. T. buonoruueckas xumust / T. T. Bepe3os, b. ®@. Koposkun. M. : Menununa, 1990. C. 212, 427-437.
4. Komncnexm neKkuui.

3agaHusA 1J1s1 CAMOCTOAITEILHOMH padoThI

3aoanue 1. Cucrematusupyiite 3HaHuss 00 MHTErpaluu nyreid merabonusma B neyeHu. [lo-
3HaKoMTech ¢ pucyHKoM «IlyTu mpeBpalieHus yrieBoJ0B U JIMIUA0B B IEYEHNY.
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1.1. OO6parute BHUMaHHE HA TO, YTO OOJBIIAS YACTh MOTPEOJICHHOW CBOOOIHOM TJIFOKO3BI B
niedeHu Gochopunpyercsi ¢ 00pa3oBaHUEM TIFOK030-6-pocdara. MeTabom3M 3TOro CoeMHEHHUS MO-
KET OCYILECTBIATHCS MO IMSATH OCHOBHBIM HAIPABJICHHSM, BBHIOOP KOTOPBIX 3aBHCHUT OT COOTHOILICHUS
MEXKAy NOTPEOHOCTSMH OpraHu3Ma M KOJIMYECTBOM MOCTYIUBILINX C MUIIEH YITIEBOIOB.

1.2. TleueHb NoaACPKUBACT MOCTOSHHBIN YPOBEHD IIFOKO3bI B KPOBU MIPH FOJIOIAHUH 32 CYET
aKTUBAllMU TJIMKOT€HOJIM3a U TIIOKOHEOreHe3a, a Mpy N30bITOYHOM €€ MOCTYIUICHUH U3 KUIIeYHUKA
TJII0K032 ICTIOHUPYETCS B BUE TTIUKOTEHA U JIUITU/IOB.

1.3. 3maiiTe, 4T0 00paTUMOCTH NPEBPALICHUS JIAKTaTa B MUPYBAT (HAIMPABICHHE PEAKIINN)
3aBucHT OT cooTHomenuss HAJTH-HY/HAT".

1.4. 3maiiTe, 4TO )KUPHBIE KUCIOTHI — OCHOBHOM CyOCTpaT 3HEPreTUYECKOro METadoIu3Ma B
MEYCHU U MPEALIECTBEHHUKN B OMOCHHTE3€ XOJIecTeposa, KeTOHOBBIX Tell, TUIUAHON YacTH JIUIO-
MIPOTEUHOB IJIa3MbI KPOBHU.

HyTPl NnpeBpaleCeHus yrjieBoa0B U JIMIIUI0B B ICYCHU
I'mukoren Copobuton - ®pykrosa

I T

I'arok030-6-ocdar <+—  [110K03a KpoBH
—_— >
(0Ot KPOBOTOK)

Tnuxonus
Troxo-
AT® Heozenes llenmosodocdamnolii nvmo
Tpuauunriuueponsl, [IupyBar .
dochonunumst HAI®HH
\\ ITenTo3odocdarer
Kuphsie
4—
KUCIOTEl ~————————————p Anernia-KoA JlakTat
Xonectepoi / ITK K»
AT®D
Jlunonpomeunut CO2 + H20 o T ———
naazmet (JITOHID)  yerononse ena pochopunuposanue

(B XpOBB)

1.5. OObsicHuTe:
a) moyeMy yxXe yepe3 Tpu Yaca 1ociie yJaaeHus IeYeH! Y )KUBOTHBIX Pa3BUBAETCS TUIIOTJIMKEMUS U
HAaCTyNaeT CMEPTh, €CIIU €KEYACHO HE BBOJAUTH IIIIOKO3Y;
0) moyeMy BBeJIeHHE raJlaKTO3bl, JAKTaTa WM NMPYyBaTa B 3TUX YCIOBUAX HE 3(PPEKTUBHO.

1.6. BeiGepuTe MpOAYKTHI JIUITUAHOTO OOMEHa, CHHTE3UPYIOIIMECs MPEUMYILIECTBEHHO B Teye-

HU:
A. Xonecrepon I'. KeronoBsle Tena K. CoboaHbIN OUITUPYOHH
b. TAT . XUIOMHUKPOHBI 3. JHIOHII

B. ®ochommmmast E. JITIBII

3aoanue 2. 3HaI>iTe, 4YTO aMHUHOKHCJIOTBI, BCOCABIINECCA B KUIICYHUKC U ITOCTYIIUBIINEC 3aTEM B
IEYCHb, UMCKOT HECKOJIBKO OCHOBHBIX HYTGIZ MeTaboau3Ma:
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benxu mumm

'

AMHHOKHCTIOTHI (BOPOTHASI BEHA)
Hpyrue Tkanu L

AMUHOKHCIIOTBI IEYEHU +—» Benku MeYeHn

L L l KetoHoBbIE TENa

benku miasmel I'moko3a NH3; —» MouesuHa

2.1.C HapylIeHHEM CHHTE3a KaKUX BEIECTB B [IE€YEHU CBSI3aHO PA3BUTHE OTEKOB?
A. MoueBUHBI B. Xounecrepona J1. ®ubpuHOTEHA
b. AnOymuHOB I'. l'anrornobuna

2.2. B opraHnu3Me 310pOBOr0 Y€JIOBEKa JKEJI€30 JICIOHUPYETCS B IIEUEHH, CEJIE3EHKE, KOCTHOM
Mo3re. B cocraBe kakoro 0enka MpoUCXOIUT €ro ACMOHUPOBaHUE?
A. ®epputnna B. Anodeppurrnaa . Hepynormiazmuna
b. Tpancdeppuna I'. [lmazmuHa

3aoanue 3. Ins uccnenpoBanusi 00e3BpeKMBAIONICH (YHKIUU MEYCHU MAIMECHTY Ha3HA4YeHA
npo6a Kuka. Ilocne npuema GeH3oata HaTpus ypOBEHb T'MIIITYPOBOM KHCIOTHI B Moye obOcienye-
MOTO TOBBICUJICS, YTO CBHJIETEILCTBYET O HOPMAJIbHON JIETOKCUKALMOHHONW (yHKIMU nedyeHu. Ka-
KO€ BEIIECTBO MPUHUMAET y4acThe B 00€3BpEKUBAHNUN ATON COIU?
A. DADC B. Y1®-rmrokyponoBas kucinora [l I'muiun
b. Llepynonnazmun I'. Taypun

3aoanue 4.06paTuTe BHUMaHUE HA TO, YTO:
a) Omarojaps MHTerpauuu Mmertabonu3ma (a HE OTAEIBHBIM METAOOJIMYECKUM IIYyTSIM) OpPraHHU3M
CHa0>KaeTcsl SHEpPrueil M MIaCTUYECKUM MaTEepPHUaoM 3a CYET IOCTOSTHHOIO OOHOBIIEHHS €ro y4acT-
HUKOB Ha YPOBHE KIIFOUEBBIX METa00JINTOB, KOPEPMEHTOB;
0) KJIIOUEBOW COCTABIAIONIEH B3aUMOJIEMCTBUS METaOOJIMYECKUX MyTeH SIBIISETCS HAJIM4YME CXOJ-
HBIX MEXAaHHU3MOB PEryJsuuu. Yepe3 3T MeXaHU3Mbl PEATTU3YIOT CBOE JEHCTBHE TOPMOHBI U JIpY-
rue OMOJIOTHYECKH aKTUBHBIE COCIMHEHMS;
B) LIEHTPAJIbHBIM OPraHOM B HMHTErpaluy MeTabojM3Ma SIBISETCS IeueHb, Ojarogapss KOTOpOW B
KPOBH TOAJEPKHUBAETCS HEOOXOAUMBINA YPOBEHb BELIECTB JUISl MCIIOJIb30BAaHHUSI MX MO3TOM, MBbIIII-
[[aMH U APYTHMHA TKAHSIMH.

4.1. BeiOepute mpaBUiibHbIE OTBETHI. B MBIIIIaX Mocie mprueMa muIIu:
A. I'moko3a UCnoJIb3yeTcs J1s1 CUHTE3a IIIMKOTreHa
b. OcHOBHOW HCTOYHUK SHEPTUU — KUPHBIE KUCTOTHI
B. a-Ketokucnotsl, o6pa3yromuecs: U3 aMHHOKHUCIIOT C Pa3BETBIICHHON ETbI0, OKUCIISIFOTCS B ITUK-

ne KpebGca

I'. 'nmuxoren moasepraercst pocoponuzy J1. O6pa3yroTcsi KETOHOBBIE TEJa
3aoanue 5. BeiGepute npaBuIbHBIE OTBETHL. B IieueHn HATOIIAK:

A. AXTUBHpYETCS TJIIOKOHEOTEHE3 I'. O6pasyroTcs KETOHOBBIE Tela

b. YcuneHHo oKHUCIISIOTCS )KUPHBIE KUCITOTHI J1. T'moko3a BEICBOOOXKTAETCSI B KPOBh

B. AkTHBHO CUHTC3UPYCTCA INIMKOI'CH

3aoanue 6. Kakue u3 HIKECICTYIONINX BBIPAKCHUH OTHOCHUTEIHHO CHHTE3a M WCIIOIh30Ba-
HUS TJIMKOTE€HA MPaBHIbHBIE?
A. JlelicTBHe ajpeHanHa 1 TITFOKaroHa HarpaBJieHO Ha YBENTMUSHHE aKTUBHOCTH ITHKOTeH(ochopriazpl
b. B cocTosiHnn HaToOmaK MHTEHCUBHOCTD PACIICTUICHUSI TIIMKOT€HA COM3MEPUMa C UHTEHCHUBHO-
CTBIO €70 CUHTE3a
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B. JlebochopunmpoBanre riIMKOreHCHHTA3bl O] BIUSHUEM WHCYJIMHA BEIET K YBEITMUCHHIO aK-
TUBHOCTH 3TOTO (hepMeHTa

I'. TAM® — BTOpHYHBII TOCPEAHUK, KOTOPBII 00pa3yeTrcsi B OTBET Ha JICHCTBHE aipeHATINHA U
[IIOKaroHa B II€YEHU

. @ochopunmpoBanue raukoreHpochopuiassl Mo BAMSIHUEM TIII0KaroHa MPUBOANT K yBEIHYE-
HUIO aKTUBHOCTH 3TOTO (pepMeHTa

IIpasunbnocms pewenuii npogepbme, CONOCMABUS UX C OMBEMAMU.
IIpoBepbTe Bamu 3HaHUs (CAMOKOHTPOJIb YCBOEHHSI T€MbI)

3aoanue 1. Iumukan oOpa3yercsi B pe3yibTare 0OE3BPEKMBAHUS B MEYCHH WHIOKCHIIA —
MPOYKTa THUCHHUSI AMUHOKHCIIOTHI TPUIITO(AaHA B TOJICTOM KHIlleyHHKe. Kakoe BemecTBo yuacTBy-
eT B 00€3BPEKMBAHUH ITOTO TOKCUYECKOTO COSTUHEHHS?
A. ODADC B. I'munuu . Taypun
b. Y1®-rmokyponosas kuciora  I'. Llepynonnazmun

3aoanue 2. JlepunuT KaKuX JIMIIOTPOITHBIX BEUIECTB BOCIIOIHSACT PACTUTEILHO-MOJIOYHAS JTH-
eTa TPH KUPOBOK MHPHITPALIMH [TCUCHH?
A. HeHachpIleHHBIX )KMPHBIX KUCIOT  ['. MeTrnoHMHA
b. HacbleHHBIX KUPHBIX KHCIOT J. CepoTonuHa
B. Kpeatuna E. Kagpuuronnna

3aoanue 3. Kakue U3 NpUBEIEHHBIX HUKE BHIPAYKEHUIN BEPHBI?
A. TIpy MakCUMaJIbHOM MBIIIICYHOM HAIPSHKCHUH MUPYBAT BOCCTAHABIMBACTCS B JIAKTAT
b. B HOpMe B MBIIII[aX HEKOTOPOE KOJIMYECTBO TIIFOKO3BI MMOJIBEPracTCs aHadPOOHOMY TIIHKOIIU3Y,
MOATOMY BCErJla HIMEETCSl HEKOTOPOE KOJIMYECTBO JIAKTATa, UCTI0Ih3yEeMOTO IS TJIFOKOHEOTeHe3a
B. Jls rimrokoHeoreHesa u3 nakrara tpedyercs 6ombine AT®D, yem oOpa3yercs Bo BpeMst aHa3poO-
HOT'O TJINKOJTN3a

3aoanue 4. KakoBbl MOCIEACTBUS YBEIMYCHHUS KOJIMYECTBA CBOOOIHBIX KUPHBIX KHCIOT B
reyeHu ?
A. YBenn4YuTCSI MHTEHCUBHOCTD [3-OKUCJIEHUS
b. YBennuutcs HHTEHCUBHOCTD TIIMKOIN3a
B. CHusuTCst akTHBHOCTH TUPYBATAECTHAPOTEHA3HI
I'. CHUBHUTCS MTHTEHCUBHOCTh CUHTE3a JKUPHBIX KUCIOT
J1. YBenuuuTcs MHTEHCUBHOCTH OOPa30BaHUsI KETOHOBBIX Tl

3aoanue 5. Kakue U3 NpUBEJCHHBIX HI)KE BBIPAKEHHUH PaBUIIbHbBIE?
A. B-rugpokcubyTupar ABiSETCS BaXHBIM META00IMYECKUM HCTOYHUKOM 3HEPIMH B COCTOSHUU
HATOIIIAK
b. Aueroanerar siBisieTcs Ba)XKHBIM METa00JIMYECKUM UCTOYHUKOM SHEPTHH B COCTOSIHUM HATOIIAK
B. KeroHoBble Tena SBASIOTCS OCHOBHBIM MCTOYHMKOM SHEPTUU Ui CKEJETHBIX MBIIII] B COCTOS-
HUU HaTOLIAK
I'. KetoHOBBIE TeJa SBISIOTCS OCHOBHBIM HCTOYHUKOM 3HEPTUU I IE€YEHU B COCTOSTHUU HATOIIAK
J1. KeToHOBBIE TeJa SBISAIOTCS BaKHBIM CYOCTPAaTOM JUIs TIIIOKOHEOT€He3a B COCTOSTHUM HATOIIAK

OTBETHI K 3AJIAHHSIM

Jl1 caMOTIpOBEPKH UCXOHOTO YPOBHS 3HAHMM:
1I'; 2b; 3A; 4b; 5(1-A,B,C;3-A,B;4-A,B,C, D).

JliscaMocToATeNbHOUPAOOTHI:
16A,B5,B,I,E,3;215b;22A;31;4.1A;5A,b,T, JI; 6A,B, T, .
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Jlabopamopnas padora

Pabota 1.Hccneoosanue konnouooycmouuusocmu 6enKkoe col6OpoOmKu Kposu

[Ipo6a BenrrmMana B Mmoaudukanuu Teins

Ipunyun memooa.Peakuus OCHOBaHa HAa TOM, YTO OEJIKM CHIBOPOTKH KPOBHU IPHU JOOABICHUH
pacTBopa XJIOPUCTOrO KajIbLUsl ONPEAEIEHHON KOHIIEHTPAIMK U TIOCIENYIOLIEM HarpeBaHUH BbINa-
JAI0T B BUJIE XJIONBEB B 0CAJIOK (IPOUCXOIUT HAPYIIEHUE KOJIOUTHON YCTOHYHBOCTH).

Xoo onpeoenenusa. K 4,9 mn Bonsl npubasisaor 0,1 M CBIBOPOTKH, COIACPKUMOE MTPOOHPKU
MEePEeMELINBAIOT MYyTEM €€ ONPOKUJBIBaHMS (IIPU TOM HPOOHPKY MOMKHO 3aKpbIBaTh OOJBIIUM
nanslem) u 3areM npunusaiotr 0,1 mu 0,5%-Horo pactBopa XJIOPUCTOrO KaibIUs (U3 MUIIETKH Ha
1,0 M1 MM KareabHUIBI, eciii 00beM Kakoi karmu cooTBeTcTBYeT 0,05 Mi). Comepikumoe mpo-
OMPKHM BCTPSAXUBAIOT M HArPEBAIOT HAJ| IUIAMEHEM CIIMPTOBKH JI0 OJHOKPATHOTO BCKUIIAHHS CMECH.
3areM NpoOUPKY OXJIAXKAAIOT U CMOTPAT uepe3 Hee Ha cBeT. Eciu xionbs B mpobupke He 0OHapy-
xuBarTcs, To B Hee nobarisitor emie 0,1 ma CaCly u pactBop BHOBL HarpeBaroT 0 Kumenus. [1po-
[eIypy TMOBTOPSIIOT JI0 BBIMAACHHS XJIOMBEBHIHOIO Ocaaka. 3amuchiBaroT oommii 0obem CaCly (B
MJ1), T0OABJICHHBIN B MPOOUPKY.

Pesyabrar: V (CaCl2) =

Ilpumeuanue. CpIBOPOTKA Il UCCIIEAOBAHMS JIOJDKHA OBITH CBEXKEH (XpaHsiiencs He Ooree
24 yacoB OT MOMEHTA B35ITHS), O€3 CIIeI0B reMoIn3a.

Knunuxo-ouacnocmuuecroe 3nauenue peaxyuu BenpTmana. Peakius xoaryasiuuu ¢ XjaopH-
CTBIM KaJibIeM (1o BenbTMaHy) MOKET U3MEHATHCS B BYX HANPABICHUSX: B CTOPOHY YKOpOUe-
HUS KOAryJIALIMOHHOM JIEHTHI WU €€ YAJIUHEHUS (CM. CXEMY).

CaClz (ma) 1,0 0,9 0,8 0,7 060504 03% 03 02 01
Cy:xeHue (CABHI BJIEBO) Hopma Pacmmpenue (caBur BIpaBo)
Ykopouenue VY nnvnenue
JKeCyAaAThI, HEKPO3bl, OIYX0JIU ®uodpo3bl, NOBPEKICHUS NEYCHU, TeMOJIN3

['maBHBIC IPUYHUHBI, KOTOPBIC BEAYT K YIUTMHEHHIO ITOJIOCHI (KOAryJISAINs, HACTyIaIomas mpu
no6asnenun menee 0,4 mi CaCly), — 310 Gprbpo3HbIe U MpoTHdepaTHBHBIE MPOIECCHI, MTOBPEKIC-
HUS MAPCHXUMBI IEYCHU ¥ TeMOJIMTUYCCKUE cOoCcTOsSHUS. CIOBUT BIPABO OTMEUAETCs MPU OOJIC3HU
BborkuHa, muppo3ax, ocTpoii xenToi aTpoduu MeYeHu, Masipyuu, ocie nepeauBaHus KPOBH, ayTo-
TeMOTEPAIUN U TPU MHOTHX BOCIAIUTENLHBIX 3a00jeBaHusIX. CUUTAIOT, YTO Y/UIMHEHUE KOATYJIs-
[IMOHHOW TOJIOCHI OOYCIIOBJICHO MOBBIIMIEHHEM COACPKAHUS Y-TIIOOYIMHOB, CHIDKAIOIINX CTaOWIIb-
HOCTH CHIBOPOTKH.

YKopodeHHne KoaryJsiiMOHHOW TOJIOCHI (KOaryJisiius, HacCTyMaroIas npu 1o00aBjieHnn 0osee
0,6 mn CaCly) oOHapy>KHBaeTCss MPH OCTPHIX BOCHAIMTENBHBIX M IKCCYMATHBHBIX IMPOIECcCax.
B 3Tux cinyyasix yBenuuMBaeTcs KOJUYECTBO O- U 3-TJIOOYJIMHOB U 3a CUET 3TOTO MOBBIIIAETCS CTa-
OWIILHOCTH CBIBOPOTKH (IKCCylaTHBHas (a3a peBMaTHU3Ma, aKTHUBHBIA MpoIllecc TyOepKynesa Jier-
KX, Hepo3bl, MaKpormoOyIuHeMusl BanmpaeHmTpema, oz-, -I1a3MOIMTOMBI, 3J10KaueCTBEHHBIC
OTTYXOJIH, SKCCYaTUBHBIN MMEPUTOHUT, HEKPO3bI, OOJBIITNE TOTEPH KUIKOCTH, OCTPhIe HHPEKITHOH-
Hble 3a0oneBaHus). KpaiiHee yKOpoOYeHHE KOAryIslMOHHOW IIEHTHl (OTpHUIATEeNbHAs Mpoda)
Ha0J110/1aeTCsl MPU OCTPOM pPEBMATHU3ME.

BriBoa:

Pabota 2. Onpeodenenue cooeprcanusn oouiezo ounupyouna é coléopomie Kposu

Ipunyun memooda. Jlna3zopeakTuB oOpa3yeT ¢ pacTBOPUMBIM OMIIMPYOMHOM a300MIUpyOuH,
OKpAalIeHHBIH B PO30BBIN 11BeT. IHTEHCUBHOCTh OKPACKH PAcTBOpa a300MIUPYOMHA MPOIIOPIIHO-
HaJIbHA KOHIIEHTpaluu OMIupyOruHa U MOXKET OBITh OmpezesieHa KojJopuMmerpudecku. Konbrorupo-
BaHHBIN (MPSMON) OMIMPYOWH JAaeT MPSIMYIO PEaKIHMIO C JHa30pEaKTUBOM. HEeKOHBIOTHPOBaHHBIM
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(HempsiMoil) OMIMPYOMH MOKHO MIEPEBECTH B PACTBOPUMOE COCTOSIHHE TOOABJIEHUEM K CHIBOPOTKE
KpPOBH 3TUJIOBOTO CIHUPTA.

Xo0 onpedenenusi. B IeHTpUP YK HYIO MPOOUPKY OTMEPUBAIOT | MII CBIBOPOTKH KPOBH, 2 MII
STHJIOBOTO CIIHUPTA, THIATEIBHO MEPEMEIINBAIOT COIEPKUMOE CTEKIITHHOM MallouKoi U LEHTpUdY-
rupytotT 15 mun npu ckopoctu 3000 06/MuH. 3aTeM CIMBAIOT HAAOCAIOUYHYIO )KUIKOCTh B JPYTYIO
npoOupky u n00aBisa0T K Hed 0,25 mi amaszopeaktuBa. [Ipu 3TOM MOSBISETCS KPaCHO-PO30BOE
OKpAalllMBaHUE, UHTEHCUBHOCTb KOTOPOIO ONpeAessaoT uepe3 10 MuHyT, M3Mepsis ONTUUYECKYIO
IJIOTHOCTH MPOOBI IPOTUB BOJIBI B KIOBETE IMIMPUHONW 5 MM mpH 3erneHoM cBetodmibTpe (500—-560
HM). [lapamiensHo KOTOPUMETPUPYIOT CTaHAAPTHBIN PacTBOp a300MIMpPYyOrHA, COOTBETCTBYIOIINN
koHueHtpauuu omtupyounna 0,4 mr% (Cer).

Pacuer npousBoaaT o popmyie:

Con (Mr%) = Eon : CCT / ECT

B HOpMe KkoHIeHTpanus o0mero OunupyOMHa B IUia3Me (CBIBOPOTKE) KPOBH COCTABIISCT
0,5-1,2 mr% (8,55-20,52 mxmoub/n). 75 % ero koau4ecTBa MPUXOJUTCS HA JIOJIO0 HENPSIMOTO OH-
TupyouHa.

[Tonmy4yennsie nannabie U pacu€t: Eon = Ecr= Con=

BriBOa:

Knunuko-ouacnocmuueckoe 3HayeHue MCCIeNOBaHUSA MUTMEHTHOTO oOMeHa. OIUH W3 BaX-
HBIX NMPU3HAKOB HAPYIIEHUS MUTMEHTHOTO OOMEHa — IOSBIEHUE KeJTYXH, KOTOPOE OTMeuaeTcs
OOBIYHO TIpY ypOBHE OMmUpyOmHAa B KpoBH 27-34 MKMOIL/1 u Oosiee. KpoBb HOBOPOXICHHBIX,
0COOCHHO HEJIOHOIIIEHHBIX JETEH, OTINYaeTcs 0ojiee BLICOKUM cofepxaHueMm Ounupyobuna (pusmo-
noruueckas xenryxa). Habmomaemoe co 2—3-ro g0 7—10-ro qHS XM3HM yBeTMYEHUE KOHIIEHTpa-
UM OunupyOMHa, B OCHOBHOM 3a CYET HENpPsIMOIo, CBA3aHO ¢ (DYHKIMOHAIBbHOM HEI0CTaTOYHO-
CTBbIO NIE€YEHU, B YACTHOCTH, MaJIOM aKTUBHOCThIO GepMeHTa Y D-rmokypoHuntpanchepasbl, He-
00X0AUMOro 11 00pa30BaHMs MPSIMOTro OMIMPYOHHA.

I'emonumuueckas ncenmyxa (HaAIICYCHOUHAs) — YCULEHUE 2eMOU3A IPUMPOYUNOE, ITO
INPUBOANUT K YCHJIEHHOMY OOpa30BaHHIO HEKOHBIOTUPOBAHHOTO OWJIMPYOMHA, TaK Kak IeYeHb He
YCIIEBAET €TO CBS3HIBATH.

Ilapenxumamosnaa sxcenmyxa (NeUeHOUHASA) — HapyuieHue QYHKYUU NeyeHOUHbIX KIEmOK.
MoxeTt ObITh BBI3BaHA TAaK)KE HACIEACTBEHHO OOYCIIOBIEHHBIMHU Je(EKTaMH B IpoIeccax TpaHC-
nopTa 6unupyOuHa ¥ 00pa30BaHUs JUTIIOKYPOHU A OMIINpyOrHa.

Mexanuueckasn ynceamyxa (00TyparuoHHasi, OANICUYEHOUHAS ) — 3A0EPHCKA OMMOKA HCENYU.
Bo3HukaeT npu nepenosHeHUN KETYHbIX ITyTel BCIEeICTBUE 3aKyIOPKH, pa3pblBa UX M MOCIEIYI0-
IIET0 Nepexoa KeT4u B KPOBb.

TspkecTh )KeNTyXu 0OBIYHO COOTBETCTBYET YPOBHIO OmimpyonHeMuu. [IpuHATO cUUTaTh, 4TO
KENTyxa MPOTEKaeT B JIETKOW (opme, eciu cojepkaHue OMnupyOMHa B IU1a3Me (CHIBOPOTKE) HE
IpeBbIIIaeT 85 MKMOJB/JI; YpOBEHb €ro 86—169 MKMOJB/IT CBUIIETENBCTBYET O CPEIHETSKEIION, a
cBbitie 170 MKMOJIB/J — O TsKeNol (hopMe KEeNTyXH.

Iloamuce nmpenoaaBaTeJIAa:

TEMA 3AHsATHA 27. BOITPOCHI JI51 HIOATI'OTOBKHU K KOJIVIOKBUYMY IO TEMAM:
«'OPMOHBI. BHOXUMMUSA IEYEHU. UHTEI'PALIUSA
METABOJIN3MA)>

1. CgsoiictBa ropMoHOB. OCOOEHHOCTH OMOIIOTHYECKOTO JICHCTBUSI.

2. Pemenropbl k TOpMOHaM, KJIacCU(UKAIINS, CTPOCHUE perenTopoB. [Ipu oTBeTe Ha BOMpOC
He00X0IMMO TIPUBOJUTH MIPUMEPHI TOPMOHOB, PEATU3YIOIIUX CBOE JIEHCTBUE Yepe3 pa3IMuHbIC pe-
HENTOPBHI.

3. G-GGHKI/I, HUX BUABI U POJIb B MCXAaHU3MC Z[ef/'ICTBHH TOPMOHOB, CBA3BIBAIOIINUXCSA C MCM-
OpaHHBIMHU PEIETITOPAMH.
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4. Tlepeuncnuth 3PGEKTOPHBIE CUCTEMBI U BTOPHYHBIC TOCPEIHUKH TPOBEACHHS TOPMO-
HAJIBHOTO CUTHAJIA B KJIETKY. MeXaHu3Mbl 00pa30BaHusl BTOPUYHBIX MOCPETHUKOB.

5. Ponb xanpumsi B MEXaHU3ME TIepeadi TOPMOHATBHOTO CUTHATIA.

6. PactBopumasi 1 MeMOpaHOCBsI3aHHAs TYaHWJIATLUKIIA3bl, MEXaHU3M aKTHBAIMH, peann3a-
s ¢ dekra.

7. MexaHU3Mbl yCUJIEHUSI TOPMOHAIBHOT'O CUTHAJIA B KJIETKE.

8. T'opMOHBI — OeNKHU: MPOCTHIE U CIOXKHBIE. MecTo 00pa3oBaHusl, MPUMEP MOJEKYIISIPHOTO
JIEUCTBUSL.

9. TopMOHBI — MPOU3BOAHBIE AMUHOKHUCIOT. MecTo 00pa3oBaHUS, MEXaHU3MBI Mepeaadn
TOPMOHAJILHOTO CUTHAJIA B KJIETKE.

10. OOmue mpUHIMITEI CHHTE3a TOPMOHOB OEITKOBO-TIEITUIHON MPUPOJIBL.

11. OOuue NpUHIUIBI CHHTE3a TOPMOHOB CTEPOUTHON MTPUPOIBI.

12. BasompecuH, XHMHYECKas MPHUPOIA, MEXAHU3MBI NIEpeJaud FOPMOHAIBFHOTO CHTHAJIA B
Kietke, 3pdexrol. Hecaxapubrit nuadet (MpUYMHBI Pa3BUTHSI, CAMIITOMBI, JICUECHHUE).

13. T'opmoH pocTa, perenTop coMaToTPONMHA, MEXaHNU3M Nepeadd TOPMOHAILHOTO CUTHAJIA B
KJIETKE, OpraHbI-MUIIICHH, BIUAHUE HAa METa00IM3M. M30BITOK U HEAOCTaTOYHOCTh COMATOTPOIHHA.

14. Vonconepkaliie TOPMOHBI IUTOBHIHON Kene3bl. XUMHAYECKas IPUPOIA, OCOOCHHOCTH
CHHTE3a, MEXaHU3M Iepejaud TOPMOHAILHOTO CUTHAJIA B KIIETKE, BIMSHUE Ha METabO0IU3M, TUTIO- U
THIIEPTUPEO3.

15. I'miokaron. Xumuueckas mpUpojia, MECTO CHHTE3a, MEXaHHU3M Iepeayud TOPMOHAIEHOTO
CHTHAJIa B KJIETKE, BIIMSHIE HA META0OJIM3M YIIIEBOAOB U JIUIH/IOB.

16. T'opMOHBI MO3TOBOTO BELIECTBA HAAMOYCUHUKOB. XUMHUYECKasl MPUPOJa, CXeMa CHHTE3a,
MEXaHU3M Tepeiadd TOPMOHAILHOTO CHTHAJIA B KJIETKE, BIUSHUE HA META00JIN3M.

17. T'opMOHBI KOpPBI HAAIOYEYHUKOB: [IIIOKO- ¥ MUHEPATOKOPTUKOUIbI. XUMHUYECKAsl IPUPO-
1a, 0COOCHHOCTH CTPOCHHSI PELENTOPOB, MEXaHU3M Tepelayd TOPMOHAIBHOTO CHUTHAJa B KIIETKE,
BIIUSTHUE HA METa0O0IH3M.

18. Mucynua. XuMmuueckas MpUpo/a, OCOOCHHOCTH CHHTE3a, CTPOSHHE WHCYJIHMHOBOTO pe-
[[ENTOpa, MEXaHU3MbI Tepefaud TOPMOHAJIBHOTO CHTHaNA. BrusHue Ha MeTaboNu3M YIIIeBOJOB,
JIMIIAA0B, OEIKOB.

19. TlonoBble TOPMOHBI, XUMHUECKas MPUPOJA, OCOOCHHOCTH CTPOEHHS PEIEeNTOPOB, MeXa-
HU3M TIepe/layi CUTHAJIA, BIUSHUE Ha META0OJIH3M.

20. Caxapublii nuaber. Hapyiienus oOMeHa yrieBoaOB, JIMIUAOB, OenkoB. MexaHu3M pas-
BHUTHUS KETOHEeMHH. brHoXuMudeckas JUarHoCTHKa CaxapHOTo JuadeTa.

21. Metabonu3M TIIIOKO3bI B MHCYTWHHE3aBUCHMBIX TKaHSAX MpHU caxapHoM auadete. Boc-
CTaHOBHTEJHHBIN MTyTh OOMEHA TIIFOKO3bI, €r0 pOJib B HOPME | IPH caxapHoM auabere. Hapymenne
peaxuii TTUKO3UINPOBAHUSL.

22. TleuyeHb KaK IIIaBHBIA OpraH roMeocTa3a. OyHKINY ITEYCHH.

23. Ponb neuenu B oOMeHe yrieBogoB. HeoOXoammo 3HaTh CXeMbI OCHOBHBIX IyTei oOMeHa
VTJICBOJIOB, KIIFOUEBBIE (DEPMEHTHI ITHX IPOIECCOB U UX PETYJSATOPBI, a TAKKE YMETh OOBSICHUTH
3HaueHHUE MeHT030(0Cc(PATHOTO U TITFOKYPOHOBOTO MyTel MeTaboIM3Ma IIFOKO3HI.

24. Ponb nevyeHn B oOMeHe O0enkoB. HeoOXoauMo 3HATh peakiiuu MpeBpalleHUus] aMIHOKHC-
JIOT 10 aMHUHOTPYIINE, ITyTH 00pa30BaHUs 3aMEHUMBIX aMUHOKHUCIIOT, KaKk 00€3BPEKUBAIOTCS MPO-
JTYKTHI THUCHHS OCTTKOB M aMMHUaK. YMETh MPUBECTH MPUMEPHI CXEM BKITFOUCHUS YTIIEPOTHOTO CKe-
JeTa aMUHOKHUCIOT B 1k KpeOca.

25. Ponb meuenu B oOMeHe jumnuaoB. HeoOXoquMo 3HATh CXeMbl OCHOBHBIX ITyTeH oOMeHa
JTUTNHUI0B, MEXaHU3MbI Pa3BUTHS )KUPOBOK MHPUIBTPAINH ITEYSHH (B TOM YHUCIIE MIPH aTKOTOIU3ME).
JUTIOTPOIIHBIE (PAKTOPHI.

26. Tlosicaute neHTpanbHyrO posb aneTwi-KoA B obmene mumumoB. HeoOxomaumo 3HATH
cxeMy oOpa30BaHHS KETOHOBBIX TEJ U PEAKIHH, C KOTOPBIX HAUMHAIOTCSA CHHTE3 KUPHBIX KUCIOT U
CHHTE3 XO0JIeCTepoJIa.

27. Aatutokcnueckass GyHKius nedeHd. OO0e3BpeKMBaHUE B MEUEHW TOKCUYHBIX BEIECTB,
HOPMaJIbHBIX METAa0OJIUTOB, JICKAPCTBEHHBIX MPEMapaToB. YMETh MPHUBECTH MPUMEPHI PEaKIuit
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OKHCJICHHS, KOHbIOTAllUH, cuHTe3a. HeoOXx0amMo 3HaTh cXxeMy Mpolecca OKUCICHUS BEIIECTB B CU-
creMe mUToxpoma P4so M peakIiy OKHCIIEHHSI STaHOA U alleTaIbeTH/IA B KJICTKAX MTEYCHHU.

28. Ponb neyeHu B MUTMEHTHOM OOMeHe. buocHHTe3 reMonpoTeHHOB, perysnus. Bcnomuu-
Te OenKu, cofepKalire B Ka4eCTBE IPOCTETHYECKOM IPYIIBI 'eM U X (PYHKIIMU B OpraHU3Me.

29. Pacnag remorno6una B kietkax POC. Metabonu3Mm KeTqHbIX TUTMEHTOB.

30. Kenrtyxa: BUIBI U IPUYMHBI €€ BOSHUKHOBEHUSI.

31. Metabonuueckue MpoIecchl UCIIOIb30BaHUS YIIIEBOIOB, )KUPOB M OEIIKOB B KaU€CTBE HC-
TOYHHMKOB SHEPrHU (TJIMKOTEHOJU3, TUXOTOMUYECKOE DACIIEIUICHHE TIIIOKO3bI W MOCIEeayolee
okucnenue [1BK, moObunm3zamnms xupa u3 J1eno U -OKUCICHNUE )KUPHBIX KUCIIOT).

32. MerabonnuecKkre MpoLecChl ASNOHNPOBAHMS YIIIEBOJOB M IUNUI0B munm. Heodxomumo
3HATh CXEMY CHHTE3a TJIUKOTeHa, CXEMbl PECHHTE3a M CHHTE3a TPHALMITIALEPOJIOB, (pocdomumu-
70B. 3HATh OTIMYNE CHHTE3a TPUALIUTIIUIIEPOJIOB B IEUYCHU M KHUPOBOH TKAHU.

33. UnTerpanust MeTaboaM3Ma, €€ COCTaBIsomue. MexaHu3Mbl PETysIuu MeTadoIn3Ma.

34. Perynsuus ¥ HampaBJICHHOCTh META0OIMYECKUX MPOLIECCOB B TIEYCHHU IIOCIIE MpUEMa TTH-
M ¥ HATOIIAK. MeXaHN3M TUIIEPIPOAYKINH KETOHOBBIX TeJl P T'OJIOJaHHH.

TEMA 3AHsTHS 28. BAOXVUMMS KPOBU. ®U3UKO-XUMUYECKHUE CBOMCTBA
KPOBMU. BEJIKH IIVIA3MbI KPOBH

AKTYaJIbHOCTb T€MbI

XHWMHYECKUH COCTaB KPOBU OTPaKAET COCTOSTHME OOMEHAa BEIIECTB B OpraHu3Me. buoxumu-
YeCKUI aHaIM3 KPOBU MPOBOJUTCS C IEIBI0 JUATHOCTUKH U MU epeHITMaTbHON JUAarHOCTHKY 3a-
0oJeBaHM, YCTAaHOBIEHUS MPOTHO3a 00JE3HU U OLEHKH 3(P(HEKTUBHOCTH MPOBOJUMOIO JICUCHHUS.
Baxuoe JUATrHOCTUYCCKOC 3HAUYCHUEC NMCECT BBIACHCHUE KOJIMYECCTBCHHBIX B3aUMOOTHOIIICHUI MEX-
Iy OTeIbHBIMU (ppakiusaMu OENKOB M1a3Mbl KpOoBH. Ha 3aHATHH CTYAEHTHI paccMaTpPUBalOT OCHOB-
HBIC IIOKa3aTciiu 6I/IOXI/IMI/I‘~ICCKOFO aHalin3a KpOBH, 3aKPCIUIAA 3HAHWUA O MPOUCXOXKICHUN BCHICCTB
KpPOBH, IPOBOJST KOJIMYECTBEHHYIO OLIEHKY TPOTEUHOTPAMM.

ean 3ansaTUs

3aKpenuTh 3HaHUS O MPOUCXOKIACHUU KOMIOHEHTOB IJIa3Mbl KPOBU U MX (PU3UOTOTHUECKUX
KOHIOCHTpaAUAX, JMarHOCTUYCCKOM 3HAYCHUU HaI/I6OJ'I€€ BaXHBIX 6I/IOXI/IMI/I‘ICCKI/IX KOMITOHCHTOB KpO-
BU. O3HAKOMHTHCSI C TIPUHIIUIIAMU UCCIIEIOBaHMs OETKOBOTO COCTaBa KPOBH, MOHSTH IUAarHOCTHUYE-
CKOE€ 3HAYEHHUE OIPEJCICHUS KOJIMUYECTBEHHOTO COOTHOIIECHHUS OCNKOBBIX (hpaKiUil U OTIEITbHBIX
OENKOB TJ1a3Mbl KPOBH.

Bonpocs! nu1s1 06cyxneHus

1. XuMuueckuii cocTaB IJIa3MbI KpOBH ((1)I/I3I/IOJ'IOFI/I‘ICCKI/IC KOHICHTpaluu HauboJIee BaX-
HBIX KOMIIOHEHTOB TUIa3Mbl KPOBU U HUX MPOUCXOXKIEHHUE). bnoxuMuueckuili aHaau3 KpoBU U €ro
3HAYCHUC B XaAPAKTCPUCTUKE COCTOAHUSA 3A0POBBA YCIIOBCKA.

2. Benku mra3mel kpoBd. OCHOBHBIC O€TKOBBIC (PpaKIHMH: aTbOYMUHBI, TII00YIUHBI, (HHO-
pPHUHOTEH (conepkaHue, PYHKLIUH); albOyMUHO-TTIO0YTUHOBBIM KOAY(Q(PHUIMUEHT U ero AMarHoCTHYe-
CKOe 3HaueHHe. buonorndueckas POJIb 1 JUArHOCTUYCCKOC 3HAYCHHUE HEKOTOPBIX 0O€JIKOB IIJIa3MBI
KpOBH (TanTorn00uH, TpaHcheppHH, HEpyIONIa3MIUH, HHTHOUTOPHI TpuricuHa, C-peakTUBHBIN Oe-
JIOK, UHTEPPEPOH, KPUOTIIOOYTUHBI).

3. ®epMeHTHI TU1a3Mbl KPOBH (CEKPETOPHBIE, MHUKATOPHBIE, SKCKPETOpHbIe). JlnarHocTu-
YCCKOC 3HAUYCHUEC OMMPCACICHUA aKTUBHOCTHU (I)epMeHTOB IJ1a3Mbl KPOBH.

4. Bydepnble cucTeMbl KpoBU. MeXaHU3MBbI ITepeHOca YIIIEKUCIOThl U KHCIIOpPO/ia KPOBbIO.
I'nmioxcust, BUOEL.

Jumepamypa onsa noozomoexu
1. Buonoeuueckas xumus / B. K. Kyxra [u 1p.]. Mocksa : burom ; Munck : Acap, 2008. 2008. C. 549 —567.
2. Buonocuueckas xumus : yue0. mocodue / A. JI. Taranouu [u ap.]. Munck : Benapycs, 2013. C. 204—-208.
3. Bepesos, T. T. buonornueckas xumusi / T. T. Bepeszos, b. ®. Kopoekun. Mockea: Memuruna, 1990. C. 143—

145, 439-447, 464-472.
4, Kowncnexm NeKuuii.
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3agaHus AJ8 CaMOCTOSITEIbLHON PadoThI
3aoanue 1. IloBTOpUTE M 3aIIOMHUTE OMOXUMHYECKHE KOHCTAHTHI KpOBH (Ta0dI. 1).

Tabnuya 1
HeKOTOpBIe OMOXHMHYECKHE KOHCTAHTBI KpoBH
[InoTHOCTH KPOBH (11€THHOM) 1,05-1,06
pH 7,37-7,44
OCMOTHYECKOE JIABJICHUE 7,6-8,1 at™m
OHKOTHYECKOE [IaBJICHHE 0,03-0,04 atm
I'moko3a naa3msl (CBIBOPOTKH) 3,9-6,1 Mmmoutb/n
OO6I11ye JUIMHIBI 3,5-6,5 r/n
Tpuanuarauueponst 0,85-2,0 Mmmounb/n
Xonecrepon 3,9-6,2 MMoOIIB/T
OO1mmii 6e10K CHIBOPOTKH 65-85 r/n
Anp0yMuH 35-50 r/n
['100yTMHBI 20-35r/n
DuOpHUHOTeH 2-4 /n
OcTaTouHbIi a30T MIa3MBb! (CHIBOPOTKH) 14,3-25 Mmmout/n
MoueBuHa I1J1a3MbI (CBIBOPOTKH) 2,5-8,3 MMOJIB/1
AMMUaK KpoBH 6—65 MKMOJIB/JI
MoueBas KHCIIOTa: MY>KUYUHBI 0,20-0,42 MMoOIIB/1
SKEHIUHEL 0,12 — 0,34 MMoOIIB/1
['eMOrnOOMH KPOBU: MYKUUHEI 130-160 r/n
JKEHIIIHEI 120-140 r/n
bunupyOuHIUIa3MBbl (CBIBOPOTKH): 0OLIHIA 8,5-20,5MKkMomB/ 1T
IpSIMOM JI0 5 MKMOJIB/I
HenpsiIMor J10 16 MKMOB/N
Na* B mga3zme 130-150 mmouns/a
K* B u1azme 3,4-5,6 MMOJIB/1
Ca? B nnasme (06wl 2,2—2,7 MMOJIB/T

1.1. ITosicauTe MPOUCXOKACHUC XUMHUYCCKHUX KOMITIOHCHTOB KPOBH U UX 6I/IOJ'IOI"I/I‘IGCKYIO POJIb.

3aoanue 2. HazoBuTe MHAWKATOPHBIE (EPMEHTHI KPOBU M IOSICHUTE WX IHArHOCTHYECKOE
3HAYCHHUE.
IIpasunbnocme pewienuii npoéepbme, CONOCMABUS UX C OMBEMAMU.

IIpoBeprTe Bamm 3HaHusi (CAMOKOHTPOJIb YCBOCHHS TEMbI)

3aoanue 1. AnbOYMHUHBI IJ1a3Mbl KPOBU XapaKTEPU3YIOTCS:
A. Xopouiei paCTBOPUMOCTBIO B BOJE
b. MonexynsapHoit Maccoit okono 70000 [Ja
B. Conepxat MHOTO TUKapOOHOBBIX AMHUHOKHCIIOT
I'. He gBist0TCS TIIUKONIPOTEMHAMHU
J1. Coneprxanue B Ia3Me KpoBH B HoOpMe cocTaBisieT 35-50 1/
3aoanue 2. YxkaxxuTe olmO04YHOE YTBEP)KIACHHE. ATbOYMUHBI TJIa3Mbl KPOBH:
A.CHHTE3UpYIOTCS B 3PUTPOIIUTAX
b.CpaBHHTEIBHO OBICTPO OOHOBIISIOTCA
B.Urparot BaxxHy10 poJib B CO3/TaHUU OHKOTUYECKOTO JABJICHUS
I'. BBIMOJHSAIOT poJib OEIKOBOT0O pe3epBa OpraHu3Ma
J1.OCYIIECTBIAIOT TPAHCIIOPT META0OMUTOB (KHPHBIX KUCIIOT, OMINpyOnHa, anpaoctepona, Ca?) u
JIEKapCTBEHHBIX BEIIECTB (AaHTUOMOTUKOB, CYIb(paHWIAMUIOB, CAIUIUIATOB, O0apOUTYypaToB,
CepJCUHbIX TVIMKO3HUIOB U JIp.)
3aoanue 3. I 1oOynmuHBI TU1a3MbI KPOBH XapaKTEPU3YIOTCS
A .BoJBIIMHCTBO TII00YTMHOB — TJIMKOTIPOTEHHBI
b. ImeroT 601b111y10 MOJIEKYIISIPHYIO MAacCy B CPaBHEHHUH € allb,OYMHUHAMU
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B.MHorue rino0yarHbl — CPaBHUTENIBHO THAPO(GOOHBIE OETKU
I'. Beimagarot B 0cafok ToJIbKO B HackiieHHOM pactBope (NH4)2S04
J1. ®usnonornueckrue KOHIICHTPAIIUH TI100yIMHOB B ria3me kposu — 20-35 /i
3aoanue 4. Yxaxute BepHbIC YTBEPKACHH. [ 100yIUHBI T1a3MbI KPOBH:
A.TlpyHUMAIOT yyacTue B CO3[JaHUU T'yMOPAJIbHOTO UMMYHHUTETA
b.OcymiecTBasIOT TpaHCIIOPT OPraHMYECKUX BellecTB (MeTaboIMTOB, TOPMOHOB, BUTAMUHOB)
B.OcymecTBisioT Tpancnopt katuonos (Cu?*, Fe**, Mg u np.)
I'. SIBngroTCSt MHTUOUTOPAMU TPOTEOTUTHUECKUX (EPMEHTOB
J.Hrpatot BeAyIIyO pojb B CO3JaHUHOHKOTUYECKOTOAaBICHHUS
3aodanue 5. Kakue pyHKIIUN BBITIOJHSIOT IPUBEACHHBIC HIKE TJIOOYTUHBI KPOBHU?

1.Lepynomnazmuu A.YuactByer B Tpancmopte skenesa (Fe®') mo kposeHocHOMY
2. Tpancheppun pyciy

3.02-MakpornoOynuH b.Benymas ponb BTpaHCcIiopTe MEAU K TKaHIM

4 T"arrrorioOuH B.O0Onamaer okcuga3HOM aKTUBHOCTBIO

I'. CBa3bIBaeT U TPaHCHIOPTUPYET CBOOOJHBIM I'eéMOIJI00MH Ija3-
MBI B KJIETKH PETUKYJIO3HOTENINS
J.Nurubupyer mnporeonutudeckue (GpepMEeHTHI KpOBH(TPHIICHH,
XUMOTPUIICUH, TPOMOMH, TJIa3MUH, KAJUIMKPEHH)
3aoanue 6. Kaxue U3 MpUBEICHHBIX YTBEPKACHUHN XapakTepu3yloT C-peakTUBHBINA O€I0K?
A. Jlaet npenunurar ¢ C-nojaucaxapuoM MHEBMOKOKKA
b.Cocrourt u3 5 cyObenunun ¢ MonexkynsapHoi maccoit 23 000 Jla kaxxnas
B.ITocTosIHHO B MaJIbIX KOJIMYECTBAX COJACPKHUTCS B KPOBU IMPAKTUUECKHU 370POBBIX JIFOJEH
I'. KonuenTparus B mia3Me KpOBH IPU BOCTIAJICHUN MJIM HEKPO3€ TKaHEH MOXET yBEIMYUBATHCS B
20-25 pa3
J1. SIBnsiercs nmapanpoTenHOM

Jladoparopnasi pabora

dnekmpoghopemuueckoe pazoenenue 6e1K08 Cbl@OPOMKU KPOBU

B xnmHMYeckrX 1abopaTopusx HamOoJee PacpOCTPAHEHBI AIIEKTPO(OPETHUECKIE METOIBI
UCClIeIoBaHMsI OEJIKOBOTO CIIEKTPA IJIa3Mbl (CBIBOPOTKH) KPOBHU. DNEeKTpodope3 OETKOB CHIBOPOTKU
KPOBH — OOBEKTUBHBIN METO/I MTPH MEPBUYHOM JIAOOPATOPHON AMATHOCTHKE OCTPBIX M XPOHHUYECKUX
BOCTIAJIMTENbHBIX 3a00JIEBaHUM, 3JI0KaYECTBEHHBIX OIyXoJieH, 3a0ojeBaHMN Ie4yeHH, OenoK-
Ie(QUIUTHBIX COCTOSIHUN, MOHOKJTOHAJBHBIX TaMMAaraTuii ¥ JeQuIrTa aHTUTEI.

Tpunyun memooa. Metoj (ppakIMOHUPOBAHHS OCHOBAaH Ha TOM, YTO TOJ BIMSHHEM MOCTOSH-
HOT'0 AJIEKTPHYECKOTO TIOJIS1 OSTIKH CHIBOPOTKU KPOBH, 00JIA/IAIOIINE IICKTPUICCKIM 3apSI/IOM, JTBIKYT-
Csl IO CMOUYEHHOH Oy(depHbIM pacTBOPOM (DMIIBTPOBATIBHON Oymare WM IUIEHKE U3 alleTHIILEIUTION03bI
CO CKOpOCTBIO, 3aBUCSIICH OT BEIMYUHBI 3apsia M MOJEKYJISPHOH MacChl 4acTil. BeiencTeue 3Toro
O€JIKU CHIBOPOTKU Pa3JeNsFOTCsl OOBIYHO Ha 5 OCHOBHBIX (ppakiuii: anbOyMuH U TII00yIMHBI 01,02, B 1
Y, COEpXaHhe KOTOpPBIX ompexaemnsiercss (horomerpudecki. OTHOCHTENBHOE COJEpIKaHUE OEITKOBBIX
(bpaxiuii B CBIBOPOTKE KPOBH 37I0POBOTO YEIOBEKA BBHIPAKAETCS CIIETYIOUIMMH LUppaMu: anbOyMuH —
52-65 %,; enobyrunvr — 29-54 %: oz-rmoOymuHBEl — 2-5 %, o2-TmoOymuHBl — 7-13 %, B-T100Y-
mHbl — 8-14 %, y-rnolynuusl — 12-22 %.

Xoo pabomuwi. Tlonocku GUIBTPOBANIBHOW OyMaru, Ha KOTOPOM PacCToOJararoTCs OKpallleH-
Hble OeJKOBbIE (hYpAKIMH, COOTBETCTBEHHO Pa3pe3aroT, MEJIKO U3MENbYAl0T U MOMENAIOT B MPOHY-
MEpPOBaHHbIE U TIOAMHUCAHHBIE (AILOYMUHDBL, 01-200VIUHBL,  Gi2-2N00YIYAUNGL, [-2I00YIUHbL, -
27100yIuHbl) TPOOUPKH C AITIOUPYIOIIMM PacTBOPOM (B 5 MpoOMPOK HAIMBAIOT U3 OIOPETKH MO 5 MII
0,11 NaOH). Yepe3 20 MuH npoTUB BOJIbI (KOHTPOJIb) ONMPEAEIAIOT ONTHYECKYIO TUIOTHOCTh Kak-
JI0TO pacTBopa Ha ¢orodiekTpokanopumerpe (koBera 10 MM, KpacHbld cBeTopmibTp ¢ A =670
HM). 3Has ONTHYECKHE IJIOTHOCTH PACTBOPOB, COOTBETCTBYIOUIME KAXKIOW (DPAKIIMH, BBHIYHCISIOT
CYMMY ONTHUYECKUX IJIOTHOCTEH BceX (Ppakiiuii U BbIpaKaloT OTHOCUTEIBHOE COoJiepKaHue Oellka B
K101 (pakium.
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Hanpumep: OTH. conepxk. ansOymuna (%) = OnTud. mioTH. siroara ansoymuna (E)x100 %
CyMMa onTud. IioTHOCTEH (X)

[TonydeHHble TaHHBIE U PACUET:

EanbﬁyM%: Eal-moﬁyn % = Ea2-rn06yn % = Eﬁ-rn06yn% =
EY-rnoGyn % = Y=
BeiBoa:

[Toamuce mpenoaBartesns:

TEMA 3AHATHUS 29. CUCTEMA 'EMOCTA3A

AKTYaJbHOCTb T€MbI

Tema «I'emocta3. CucreMa cBepThIBaHHS KPOBU» — TPAAUIIMOHHO CIOKHAS JIJISl CTYICHTOB.
[ToHnMaHMe TPOLECCOB CBEPTHIBAHUS KPOBU U (PUOPUHOIN3A — OCHOBA I AAJIbHEHIIEro n3yde-
HUS BOIIPOCOB TUATHOCTHKH, JICUEHUs, MPOPUIAKTUKH TPOMOO30B (TpoMOOIMOOIHii) 1 remoppa-
TUH.

Iean 3anaTHA

[Tomy4ynTh mpencTaBieHHE O MEXaHU3Max I'eéMOCTa3a U U3yYUTh (PYHKIIMOHHPOBAHHE CHUCTE-
MBI CBEpPTBHIBaHHSI KPOBHU.

JlJ1si NpOBEPKHU MCXOAHOI0 YPOBHS 3HAHMH OTBETHTE HA CJIEAYIOIIHE BONPOCHI:
1. Yro mornMaroT nox remocrazoMm? Buasl remocrasa.
2. Yro Takoe «uMTpaTHAsI KPOBb»?

Bonpoce! nu1s1 00cyxkneHust
1. TlpencraBinenue o reMocTase (OnpeseseHne, CTPyKTypHO-(YHKIIMOHATbHBIE KOMITOHEH-
Thl, COCYAHUCTO-TPOMOOLIMTAPHBIM M KOArylslHMOHHBIM remocta3).CucremMa CBEpTHIBAHUS KPOBU
(pyHKUMOHaNBbHBIE 3BEHb U UX Ouosiornyeckas poib). [IpencraBieHue o HapyleHUsX (QyHKIHO-
HUPOBAHUS CUCTEMBI CBEPTHIBAHUS KPOBHU.

2. CaepreIBaronias cuctemMa (KOMIIOHEHTBI U WX TPOUCXOXKJICHUE), TeMOKOATyJIsIus (ormpe-
neneHue, ¢a3pl U UX HPOJOJIKUTEIBHOCTh, HCTOYHUKN TPOMOOIIaCTUHOB). BHemHM 1 BHYTpeH-
HUN MEXaHU3MbI CBEPTHIBAHUS KPOBH.

3. Buramun K (xumudeckasi mpupoja, pa3HOBUAHOCTH, MIPUPOAHBIE HCTOYHHUKH, POJIb B Te-
MOKOAryJisilun).

4. AHTHUKOArynasHTHas cucTema, Kiaccupukanus GU3NOIOTHUECKUX aHTUKOATYJISIHTOB: TIEp-
BUYHbIE U BTOPHYHBIE (IIPEICTaBUTENN, MEXaHU3M JaelcTBus). [IpeacraBienne 06 HCKYCCTBEHHBIX
AQHTUKOATYJSIHTAaX IPSIMOTO M HEMPSIMOTO I€UCTBHUS.

5. ®ubpuHoOIUTHYECKas cHCTeMa, MeXaHu3Mbl pubpunonusa. [InazmMuHoBas cucrema (Kom-
IIOHEHTHI U UX IPOUCXOKICHUE, MEXAHU3M JIEHCTBUA).

Jumepamypa onsa nodzomosxu
1. Buonoauuecxas xumust / B. K. Kyxra [1 gp.]. M : Bunom ; Munck : Acap, 2008. C. 567-585.
2. buonozuueckas xumusi : yue6. nocobue / A. /1. TaranoBuu [u ap.]. Munck : benapycs, 2013. C. 204-208.

3. Bepesos, T. T. buonornueckas xumust / T. T. Bepesos, b. ®. Koposkun. M. : Meaununa, 1990. C. 143-145,
439447, 464-472.

4, Konucnexm nexuui.
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3agaHus 118 CaMOCTOSITEIbHON PadoThI

3a0anue 1. Ha3oBUTE MHIUKATOPHBIE (PEPMEHTHI KPOBH M IOSICHUTE MX IHATHOCTHYECKOE
3Ha4yeHue.

3aoanue 2.

2.1. HanumuTe cxeMy BHYyTPEHHETO IIyTH CBEPTHIBAHUS KPOBH.

2.2. 3anmoMHHTE aKTUBATOPHI pakTopa XaremaHa.

2.3. Ha cxeMe BHEIIHEIr0 MEXaHM3Ma CBEpPTHIBAHUS KpPOBM 3aMEHMTE 3HAaK BOIpoOca
COOTBETCTBYIOLIMMHU (haKTOPaAMH.

?

d. VII —l—> ®. Vlla
\A?

d.IX —
®.1Xa-? l @11 ®ubpuHOreH

?-p.Va——>
o.lla—
l ®ubpun S
2/ —>
OuopuH |
BHemHuii MexaHu3M CBepPTHIBAHUSI KPOBH

3aoanue 3. HazoBure Butamun K-3aBucumeie (l)aKTOpLI CHUCTCMBbI CBEPTBIBAHUA KPOBHU.

3aoanue 4.YMmelte 0ObICHUTL MEXaHU3M JEUCTBUS OCHOBHBIX (1)I/I3I/IOJ'IOFI/I‘IGCKI/IX aHTHKOa-

T'YJSTHTOB.

4.1.Bo1GepuTte U3 NpUBEICHHBIX (PU3UOIOIMYECKIX aHTUKOATYJISTHTOB!
A IlepBruuHsie. 1. ®ubpuH. 4 Ilporenns: C u S.
b.Bropuunsie. 2.AututpoM6uH I1l. 5.02-Makporio0ymuH.

3.I'enapus. 6. Muruburop myTu TKaHEBOTO (axkTopa.
7.IlpoaykTsl nerpaganuu GuOpuHa.

4.2. OTBeTbTE Ha BOIPOC: MTOYEMY Y TOMO3UTOTHBIX HOBOPOKACHHBIX ¢ MyTallMel reHa mpo-
tenHa C HaOmofaeTcss pacnpocTpaHEHHbI TPOMOO3 BHYTPEHHUX OPraHOB (BPOXKIEHHAsI MOJIHHE-
HOCHas mypmypa)?

4.3. OTBeThTE Ha BOIPOC: MOYEMY TpU OaKTEepHATbHBIX MH(EKIHIX, BHI3BAHHBIX HEKOTOPHI-
MU CTPENTOKOKKaMH, HaOmro1arTcs 1uddy3Hble KPOBOTEUEHUS ?

3aoanue 5. Ha30BUTE OpUEHTUPOBOYHBIE TECTHI KOATyJIOTPAMMBI, XapaKTepU3YIOLIHE:
A. OO11ee cocTOSIHUE CBEPTHIBAHUS KPOBH. I'. AHTHKOATyISIHTHYIO CUCTEMY.
b. Cocrostnue otaensHbIX (pa3 remokoarysiuuu. 1. Cucremy ¢pubpunonunsa.
B. ITocTkoarynsmuonnayto ¢asy.

IIpasunvbHocms pewienuii npogepbme, CONOCMABUE UX C OMBEMAMU.
IIpoBepbTe Bamu 3HaHus (CAMOKOHTPOJIb YCBOEHH S T€MbI)

3aoanue 1. B mpouecce TpoMO00Opa3oBaHUs pPa3INYAIOT BHEIIHUM M BHYTPEHHUH MyTH
CBEpTHIBaHUS KPOBU. Ha Kakom STare cBEepThIBaHUS KPOBU OHU HE COBIAIAIOT?
A. IlpeBparieHre npoTpoMOMHA B TPOMOUH.
b. [IpeBpamienue pudpuHorena B pulOpuH.
B. O0pa3zoBanue npoTpoMOrHa3bl (aKTUBHOT'O TPOMOOILTACTHHA KPOBH).
I'. Petpakius KpoBSHOTO TpomoOa.
J1. IIpeBpaienue mia3MMHOT€HA B IJIa3MUH.
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3aoanue 2. Kakoe 13 npuBeIeHHBIX YTBEPXKICHUIHE XapakTepHo 11 (pakropa Xaremana?
A. SBnsgercs cepuHOBOM MPOTEA30il.
b. AxkTuBHpYyeTCS KaJUIMKPEUHOM.
B. AxTHBHpYeTCS IPU KOHTAKTE KPOBH C UY>KEPOAHOM MOBEPXHOCTHIO (CTEKIIO, KAOJIMH).
I'. AkTBHUpyeTCs TPOMOOLUTAPHBIM TPOMOOIIIIACTHHOM.
J1. AKTUBUpYETCS TKAaHEBBIM TPOMOOIUIACTUHOM.

3aoanue 3. Pacnionoxure B MPaBUILHOM MOPSAKE COOBITHS, IPOUCXOASIINE ITpH 00pa3oBa-
HUU GUOPUHOBOTO CTYCTKA!
A. O6pasoBanue rens ¢pudpuna. b. Cradunuszanus nonumepa ¢pudpuna (oopazoBanue hpuodpuHa l).
B. Ormennenue ot pubpunorena ¢pudpunonentuaoB A u B.
I'. Cxarue rens.
J. O6pazoBanue GpudpuHa S.

3aoanue 4. Habmogaemast ipu HacieICTBeHHON HepocTarouHocTH (axTtopa X moBbimen-
Hasi KPOBOTOYMBOCTb OOBSICHSETCS HEBO3MOXKHOCTBIO 00pa3oBaHHs CTaOMJIBHOTO (pUOPHHOBOIO
cryctka. KakoBa posib miia3mMeHHO# TpaHcriayTamuHasbl (puOpuHa3bl) B 00pa30BaHUM IeMOCTATH-
gyeckoro Tpomba?
A. Yyactue B cunTe3e puOpUHOreHa B ICUCHH.
b. Yuactue B o6pazoBanuu ¢GpubOprUH-MOHOMEpA.
B. Yuactue B o0pa3zoBaHiM pacTBOPUMBIX (PUOPHUH-MOHOMEPHBIX KOMILJIEKCOB.
I'. YuacTue B KOBaJICHTHOM clIMBKe (pUOPHUHOBBIX MOJIEKY.
J1. Ygactue B peTpakiiuy TeMOCTaTHYECKOTO TpoMOa.

3aoanue 5. I'mnoButamuuo3 K compoBoxiaeTcsi MOBBILIEHHON KpoBOTOUMBOCThIO. KakoBa
poab ButamuHa K B remokoarynsun?
A. HeoOxoaum Uil akTUBALlMU CBEPTHIBAIOLIEH CUCTEMBI IIOCTIE TOBPEXKIEHUS COCYAA.
b. HeoOxonuM 1uisi OJHOBPEMEHHOTO aKTUBUPOBAHUSI CBEPTHIBAIOLIEH M MPOTUBOCBEPTHIBA-IOIIEH
CHCTEM.
B. YuactByet B noctcunternueckom cozpeBanui 1, VII, IX u X ¢pakropoB cBepThIBaHUS KPOBH.
I'. Y4acTByeT B CBSA3bIBAHUU MOHOB KaJIbLIMS.
J. YyactByert B cuntese V u VIl ¢pakTopoB cBepThIBaHNS KPOBHU.

3a0anue 6. BbiOepuTe MpaBUIbHBIE YTBEPXKAEHUS, XapaKTEpU3YIOIIME Yy4YacTHE HMOHOB
kaneius (¢. 1V) B remokoarynsuuu:
A. SIBnsAroTCS BTOPUYHBIMU IMOCPEAHUKAMU B IEHCTBUHU PsiJia TOPMOHOB.
b. CtumynupoBaHue MpoIeccoB MEPEKNCHOTO OKUCIICHHUS JIUTTHIOB.
B. CBs3piBaHrEe Ha TPOMOOIUTACTHHAX KaJIbIMI-3aBUCUMBIX (DaKTOPOB CBEpThIBaHUSA KpoBH (. IX,
. X, d. VIL, ¢. 11).
I'. Crabunusanus CTpyKTypbl TPOMOOIUIACTHHOB.
J1. AKTUBUpOBaHHE HEKOTOPBIX (PAaKTOPOB CBEPTHIBAHUS KPOBH.

3aoanue 7. lepunut antutpomobuna Il — yvacras npuunna Tpom6030B. KakoBa aHTHKOAry-
JITHTHAS poJib anTuTpoMOmHa 1117
A. OGpa3zoBanue HEOOPATUMOTO KOMILJIEKCA C TEaPUHOM.
b. UaruGupyer BuramuH K-3aBucumoe kapOOKCHIIMPOBAHNE OCTATKOB TIIyTamara.
B. Heo6parimo MHaKTUBHPYET OOJIBIIMHCTBO CEPUHOBBIX MPOTEA3 CBEPTHIBAIOIIEH CUCTEMBI.
I'. BaTtpynusier cBs3piBaHne (DAKTOPOB CBEPTHIBAHUS Ha TPOMOOIIIACTHHAX.
J. Pazpymaer V u VIII dpakropsl cBepThIBaHUS KPOBH.

3aodanue 8. Uto onpenesnseT MPOTHBOCBEPTHIBAIOIIYIO AKTUBHOCTh TrenapuHa?
A. CBs3bIBa€T UOHBI KaJbIUA.
b. AxtuBupyet antutpomoOuH 1.
B. O6pa3yer HecTaOMIbHBIE KOMIUIEKCH ¢ HEKOTOPHIMH (DaKTOpPaMU CBEPTHIBAIOIICH CHCTEMBI, BbI-
KJII0Yas MX U3 Mpolecca reMOKoaryJsuum.
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I'. OcymecTBiser HepepMeHTaTUBHBIN PUOPUHOIHS.
. Narubupyet ButamuH K-3aBucrMoe KapOOKCUITMPOBAHNUE OCTATKOB TiTyTamaTa mpotenHoB C u S.

3aoanue 9. Otbepute Te MPOTEOTUTUIECCKUE (PEPMEHTHI, IPU ACUCTBUH KOTOPHIX BO3MOKHO
IpeBpalleHNe IIa3MIHOTCHA B TUIA3MHH:
A.TkaHeBbIll aKTUBATOp IUIa3MUHOTreHa. b. YpokunHaza.
B. IIporeun C (S). I'. o2-AnTtumiasmud. Jl. a2-MakporioOyiuH.

3aoanue 10. Pacnionoxure B IPaBUIILHOM MOPSIKE COOBITHSL, TPOUCXOIAIIIE TIPH (PUOpHUHOIN3E:
A. Ilna3muHOreH ocaxkaaercsi Ha GUOPUHOBBIX HUTSX.
b. TkaHeBbI aKTUBATOP MJIA3MUHOT€HA AKTUBUPYET IJIA3MUHOTEH.
B.TkaHeBbIil akTUBATOP MJIA3MHUHOT€HA CBA3BIBAETCS C (PUOPUHOM.
I'. IIlma3sMuHOTreH NpeBpaIaeTcs B INIA3MUH.
. Tlnazmun ruaponmsyet GuOpuH.

OTBETHI K 3ATJAHUSIM

Jlna camocmoamenvhou padomul:

41A-2,3,4,5,66-1,7.

5. A — 1) Bpems cBepThiBaHUs KpoBH 110 JIu-Yaiity; 2) Bpems pexanbiudukanuu; b — | ¢a-
3a: aKTHBHPOBAHHOE YacTU4yHOe TpomoOormactuHoBoe BpeMs (AUTB), Il ¢asza: nmporpoMOuHOBHIH
unnexc (IITH), mporpomOuHOBEIi nokazatenb; |l ¢aza: 1) kommdecTBo pubpuHOTEeHa; 2) aKTHB-
HOCTh (ubpuHassl; B — 1) perpakiust pom0a; 2) reMaTokput Tpomoa; I' — 1) TpoMOHrHOBOE Bpemst
(TB); 2) TonepaHTHOCTh IUIa3Mbl K TEHNAapHHy; 3) aKTUBHOCTh aHTHTpomOumuHa III; I —
(bubpuHOIUTHYECKAs aKTUBHOCTH (CIIOHTaHHBIN (GUOPUHOIHU3).

Jlaboparopnasi padora

Onpedenenue cooeprcanusn Kaabyusa ¢ niazme Kposu

Kanpuit urpaet BaXXHyI0 poJib B OCYILIECTBICHUU MPOLIECCOB KU3HEAEATeNbHOCTH. OH BIINS-
€T Ha MPOHHUIIAEMOCTh OMOJIOTHYECKHX MeMOpaH, BO30yIMMOCTh HEPBOB M MBI, y4acTBYET B
HEPBHO-MBIILIEYHON MPOBOJUMOCTH, COKPAIIEHWU M pacciaabIeHUH MYCKyJIaTyphl (B TOM dYHCIIE
MBILIIBI Cep/ilia), CEKPETOPHBIX Mpoleccax, (OpMUPOBaHUM KOCTU M XpsIla; BO3AECHCTBYET Ha 00-
MEH BEIIECTB B KJIETKaX, SIBJSETCS BAXHBIM (PaKTOPOM TeéMOCTa3a M MOCPEIHUKOM JEHCTBUS rop-
MOHOB B KJIETKE.

KonnuecTBeHHOE omnpesenenne Kaiablys B IJIa3ME€ KPOBU MMEET BaXKHOE 3HAUEHUE NI 1Ha-
THOCTHKH psijia 3a0051€BaHui U Y HAOIIOIEHUH 32 XO0M JICUEHHUSI.

B HopMe KOHUIEHTpamus o0lIero KajblUs B Mjia3Me KpoBH — 2,2-2,7 MMOJb/JI.
Ipunyun memooa. Inaukatop xpomoreH uepHbiii ET-00 oOpa3yer ¢ KaiblieM COEAMHEHUE PO30BO-
¢uonerosoro 1pera. [Ipu TuTpoBanum TpuioHoM b (ByX3amelieHHas HaTpueBas COJb ATUJIIEHAHUA-
MUHOTETPAyKCYCHOM KHCIOTHI, 00pa3yrolias MpOYHble KOMILJIEKCHl C MOHAMHU KaJlbIUs) TaKoro
OKpAILIEHHOTO PacTBOpa MPOU30MJIET U3MEHEHHE OKPACKH B CHHE-PO30BBIM LIBET B SKBHUBAJIECHTHON
TOYKE, COOTBETCTBYIOIIEH CBS3BIBAHUIO TPUIIOHOM b BCeX MOHOB KaJbIUs B pacTBOPE.

Xoo pabomwi. B konbouky HamuaroT 25 ma H20 u BHocaT 1 M ammuadHoro OydepHoro
pacTtBopa. 3aTeM MPUIMBAIOT 1 M1 HccaeayeMON I1a3Mbl KPOBH M 2 KaIlJIM MHAMKATOpa XpOMOI'€Ha
yepHoro. PactBop mpuoOpeTaeT po30Bo-(hHOIETOBBIN 1BET. 3aTeM pacTBOp TUTPYIOT 0,002M pac-
TBOpOM TpuiioHa b 710 cuHe-po3oBoii okpacku. ITo o0bemy Tpuitona b, momeniiero Ha THTpOBaHUE,
PacCUMTBIBAIOT COACPKAHUE KANbIIMS B IJ1a3Me KPOBH.

X (Mmonb/n) = 0’002'40,:?'24,5-VT |

rae 0,002 — momnsipHOCTH pacTBopa TpuioHa b; 40,8 — momnsipras macca Ca; 100 — xoaddu-
IUEHT Ui Tiepecuera B Mr%; 1 — 00BbeM CHIBOPOTKH, B3SITHIN Ui aHaNW3a; Vi — 00BbEM TpUIIOHA
b, u3pacxonoBanHsbIii Ha TUTpOBaHuE; 24,5 — KodhdunueHT nepecyeta B equHUIEI CU (MMOITB/IT).
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ITonyyeHHbIe NaHHBIE U PACUET:
BriBoxa:

ITognuce npenonasarens:

TEMA 3AHATHA 30. BUOXUMMUS IMTAHUSA. BUATAMUHbI

AKTYaJIbHOCTDH T€MbI

Hcnonp30BaHKe MUINK KUBBIMH OPTaHM3MaMH O0003HAYAETCsl TEPMUHOM «ITUTaHUE». Pa3nu-
YarOT TPU BAKHEUIITUX KATETOPUU WIIM COCTABHBIX KOMITOHEHTA TTUIIIN:

1) muTaTenbHbIC BEIIECTBA — MCTOYHUKH YHEPTUU M TUIACTHYECKOro Marepuana (OeyKu, xKu-
PBl, YIJIEBOBI);

2) MHUKPOKOMIIOHEHTHI MHUIIM (BUTAMHUHBI M MUHEPAJIbHBIC COCIMHECHHS, HEOOXOIUMBIE IS
OMOXMMHYECKHX MPOIIECCOB);

3) BOJIOKHHCTBIE CTPYKTYpHI (HEMepeBaprBaeMble MOJMCaXapuabl, HEOOXOIUMbIC sl HOP-
MaJbHOTO (DYHKIIMOHUPOBAHUS MHUIIEBAPUTEILHON CUCTEMBI).

OcyiecTBiieHHe KOMIOHEHTaMU MHINKM CBOMX (YHKIMI B OpraHu3Me IpPOUCXOIHUT Yepes
OMoOXMMHYECKHE TpeBpaiieHus. [loHnmMaHue Toro, KakuM o0pa3oM Pa3InIHbIC KOMITOHEHTHI ITHIIU
BOBJICKAIOTCSL B HUX, TIOMOKET OCMBICIHTh HEOOXOAUMOCTh U CYTh COANaHCHPOBAHHOTO MHUTAHUS.
3Hanne KohepMEHTHBIX (DYHKIIUH BUTAMHHOB B OPTaHU3ME MO3BOJISET MOHATH MEXaHU3MBI Pa3BH-
TS ¥ MPO(UIAKTUKU THIIO- U aBUTAMHUHO30B M MCIOJIb30BaTh BUTAMHHBI C TTPO(PIIAKTHICCKON 1
JIe4eOHOM LIETIBIO.

B aT0i1 Teme u3yyaeTcst MexaHu3M 00pa30BaHUs aKTUBHBIX (OPM KHUCIOPOJa, MX (PU3HUOIOTH-
YEeCKOE W MOBPEKIAIONICe JCHCTBIE HA KICTKH OpraHM3Ma W aHTHOKCHIAHTHOE JICHCTBUE BUTAMHM-
HOB C, Em A.

ean 3ansaTus

CdopmupoBaTh mpeacTaBICHHE 0 OMOXUMHUYECKHX MEXaHH3MaX HCIOIb30BaHHS KOMIIOHEH-
TOB TIHIIH IS TTOJICPIKaHUsT HOPMATBHOHN KU3HEACATSIILHOCTH OpraHu3Ma. 3aKpeluTh 3HAHUS 110
XUMHUYECKON CTPYKTYpE M MOJIEKYISIPHBIM MEXaHU3MaM OMOJIOTUYECKOTO JIEHCTBUS KOQEPMEHTHBIX
(hopM BUTaMUHOB, BOBJICUCHUIO B META0OIM3M APYTUX HE3aMEHHMBIX (pakTopoB mutanus. [To3Ha-
KOMHUTH CTYAICHTOB C METOJaMU OOHapyXeHHs BUTAMHHOB U KOJIWYECTBEHHOTO MX OIMpEAENeHUs B
JICKaPCTBCHHOM PACTUTEIIBHOM CBIPhE, MPOTYKTaX MUTAHMS U OMOJIOTUICCKIX KHIKOCTSX.

JlJ1s1 IpoBepKYU UCXOAHOT0 YPOBHS 3HAHUI BBINMOJIHUTE CJIeIYIONINE 32 IaHUS:
3aoanue 1. KakoBa QyHKIMSI TOPMOH-IYBCTBUTEIIHLHOM JTUTIA3bI B dKUPOBOU TKAHU?
A. T'uaponusyer ropMOH, KOTOPBIN y4acTBYET B pacIIeINIEHUH KHUpa
b. CuHTe3upyeT HOBBIC KUPOBBIC KIETKH U3 MPOCTHIX KHUPHBIX KUCIOT
B. T'unponu3yet TpHaluarauieposibl ¢ 00pa3oBaHUEM >KUPHBIX KUCIIOT AJS APYTUX KIETOK
I'. CuHTe3upyeT JIMHHOICTIOYCUHBIC KUPHBIE KUCIIOTHI JJIsI CHHTE3a JIMITUOB B IPYTHX KIETKaX
3aoanue 2. Tlaroraorudeckoe COCTOSHHUE, CBI3aHHOE ¢ HEIOCTATKOM BUTAMHHOB B TIHIIIE, HAPYIIIE-
HHEM MX BCACHIBAHMS WITM HAPYIICHHEM HX UCIIOTb30BAHMUS OPraHU3MOM, HAa3bIBACTCS

3aoanue 3. BcnoMHUTE, YTO BUTAMUHBI IPUHUMAIOT y4acTUe B Mpolieccax MeTabosn3ma Io-
Clle X aKTHBAIIMU B KJIETKaX, T. €. PEBpalIeHus: B KohepMeHTHYIO (hopMmy.
3.1. IlogGepute COOTBETCTBYIOIIHE MAPbl BATAMUH — KO(EPMEHT:

A.HAL" 1. TIpousBoHOE IMPHIOKCHHA

b. TII® 2. [TpousBonHoe pudodaaBrHa

B. HS-KoA 3. [IpousBogHOE THAMUHA

I'. AL 4. ITpon3BoiHOE HUKOTHHOBOM KucnoThiberghoff

. 11D 5. Ilpon3BOHOE TAHTOTEHOBOUW KHUCIOTHI
3aoanue 4. Yxkaxute akTUBHYIO (hOpMy BUTAaMHHA A

A. TerparuapodonueBas Kuciaora I'. Koonzum A

b. [Mupunokcanbdocdar . Kap6okcubuotnn

B. Petunans
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3adanue 5. XapakTepHBIM MPOSBICHUEM aBUTAMUHO3a A SIBISICTCS:

A. CebopeitHbIil 1epMaTUT I'. Jemenums
b. ®omuKynspHBI rUIIepKepaTos3 . Kypunas cienora
B. Kcepodranemmus E. Topmosxkenue pocta, HoTepsi Macchl Tena

3adanue 6. XapakTepHBIM MPOSBICHUEM I'MIIOBUTaMUHO3a E sBisercs:
A. TloBbllIeHHE TPOHUIIAEMOCTH KIETOYHBIX MeMOpaH
b. Hapyuienue cymepeqHoro 3peHust
B. becnimoane, BRIKMIBIIIHN
I'. Mumeunas nuctpodus, HopakeHHE CBA30YHOTO armnapaTa

I'. Inapest

3adanue 7.YKaxkure KOMIOHEHTHI He(DepPMEHTATUBHON aHTHOKCUJAHTHOM 3aIIUTHI KICTKH:
A. I'myratnon B. I'moko3za . MoueBas kuciaoTa
b. Karanaza I'. Toxodepon

Hpa6uﬂbHOCWZb pemeHuﬁ npoeeponie, conocmaeue ux ¢ omeemamul.

Bonpocs! 1u1s1 06cyxneHust

1. Hezamenumsie hakropsl nutanus. [lonstie o cOarancupoOBaHHOM MUTAHHH.

2. XapakTeprucTHKA MUTATEIIbHBIX BEIeCTB (OCIIKOB, YKUPOB, YIIIEBOAOB), X MHUIIEBAs IEHHOCTh

3. BonmopactBopumbie BuTaMuHbl: THaMuH (B1), pubodnaBun (B2), maHToTeHOBas KHUCIOTA,
nuanuH (PP), mupunokcun (Bs), pommesas xucnora (Bg), kobanamun (B12), 6notnn (Butamun H),
ButamMuH C; XuMudeckas npupoja, kohepMeHTHble (HopMbl, OHMoIOTHYEeCcKas: poJib, HCTOYHUKH, CY-
TOYHAsI MOTPEOHOCTH. [IpU3HAKK HETOCTATOYHOCTH.

4. ButamuHononoOHbIe BemiecTBa: OnodaBoHOUAB! (BUT. P), X0nwH, numoeBas KUCIOTA,
napaaMUHOOCH30MHAsT KHCI0Ta, BUTAaMUH U, KapHUTHH, HHO3UTOJI, [TAHTAaMOBAast KMCIIOTA.

5. Kaporunsl, Butamunbl A u E, MonekylspHble MeXaHHU3Mbl JCHCTBHs, OMOIOTHYECKas
POJIb, HICTOYHHUKH, CYTOYHAS MOTPEOHOCTh. [IpU3HAKM HEIOCTATOYHOCTH.

6. [TonsiTue 0 CBOOOMHBIX paJMKaNax U aKTUBHBIX (opMax KUCIOPOAa, UX (PU3HMOTOTHIECKOE
W ToBpexaatomee neictue. GepMeHTaTHBHAS U HepepMeHTaTHBHAS aHTUOKCHJJIAHTHAS 3aIlHTA.
AHTHOKCHAaHTHOE AckicTBre BuTaMuHOB C, A n E.

7. MeTobI OTICHKU HACHIIIIEHHOCTH OpraHu3Ma BUTaMHUHAMH.

Jlumepamypa 013 nodozomoexku

1. Buonoeuuecxas xumust / B. K. Kyxta [u 1p.]. M : Burom ; Musck : Acap, 2008. C. 87-131.

2. buonoeuueckas xumus : y4e6. mocobue / A. JI. Taranosud [u ap.]. Munck : Benapycs, 2013. C.174-183,
186-189.

3. Moposkuna, T. C. BUTaMUHEI : KpaTKO€ PYKOBOJCTBO JUIS Bpauei W CTYACHTOB MEIUIMHCKHX, (hapMaKoIo-
THYeCKUX U Ononormdeckux creruansHocTed / T. C. Moposkuna, A. I'. Moticeenok. MuHack : Acap, 2002.

4. Bepesos, T. T. buonornueckas xumusti / T. T. Bepe3os, b. @. Koposkun. M. : Menunmnaa, 1990. C. 147-164.

5. Koncnexm nexuuii.

3agaHus A1 CaMOCTOSITEIbHON PadoThI

3aoanue 1. YsacHUTE dHEPro3aTparbl OpraHru3Ma B3POCIOTO YeJIOBEKAa B COCTOSIHUHU TOKOS U
7Ta0MIIBHOCTD 3TOTO IOKAa3aTellsl B YCJIOBHUSAX MATOJOTHH. YMeHTe 00bACHUTH, KyAa HCIONIb3YyeTCs
AT® B cOCTOSIHMY TMOKOs1. 3alIOMHUTE PeabHbIN U JKeIaTeIbHBIM BKJIAJl B SHEPTOMPOIYKIIUIO Oe-
KOB, )KMPOB U YTJIEBOJIOB.

1.1. OTBerpTe Ha Bonpockl. Kak mocrymnaer opraHusM ¢ 00pa3oBaBIIMMCS W30BITKOM aMHHOKHC-
70T, Korja Bel motpebsere ¢ muiei WM B BUJE MUIIEBBIX J00aBOK OoJblliee MX KOJIWYECTBO, YEM
TpeOyeTcs AJIsi CHHTE3a HOBBIX 0€NKOB? OTINYAIOTCS JTM MEXaHU3MbI NCIOIh30BAHUS N30BITKA aMUHO-
KUCJIOT OT MEXaHU3MOB MCIIOIb30BaHUSI M30BITKA YTIICBOI0OB WM JIUIHUAOB? YKaKUTE 9TU Pa3IHyMsL.

1.2. Beibepute npaBuibHbIM O0TBET. VIcTOUHMKAaMU SHEPruu [Uisi OpraHu3Ma 4dejoBeKka B Co-
CTOSIHUU TIOKOSI SABJIIOTCSA:

A. Peanpno — yrieBoast 60 % I'. XKenarensno — xwup 40 %
b. XKenarenpno — anxoromns 3 % J. Peanbno — xwup 10 %.

B. Peanpno — Genok 15 %
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3a0anue 2.3anl0MHUTE, YTO HAPSy C HE3aMEHUMBIMHU (PaKTOPaMU MUTAHUS UMEIOTCS YCIIOBHO
HE3aMEeHHMbIe, KOTOpble HE OrPaHUYMBAIOTCS TOJIBKO aMUHOKHCIOTAMU apTMHUHOM U TUCTUAMHOM;
OHHU MOTYT CTaTh HE3aMEHUMBIMH IIPH ONPECICHHBIX COCTOSIHUAX OpraHu3Ma. Y MeilTe 00bsICHUTS,
MoYeMy IpU BBIOOpE MUILNEBHIX MCTOYHUKOB HE3aMEHHMBIX UPHBIX KUCIOT HEOOXOIUMO pPa3iiu-
4gaTth oMmera-3 u oMera-6 kuciotel. OOpaTuTe BHUMaHUE HA MPEUMYIIECTBA U HEIOCTATKH HEIepe-
BapHBAEMbIX MOJUCAXapHUI0B B COCTABE MUIIIH.

3a0anue 3. Kakue W3 HUKETIEPEUUCICHHBIX COCTUHEHUH OTHOCATCS K aKTHBHBIM (opmam
kuciopona? HazoBure ux:
A. NO2 B.O2> " 1. OH
b. CO I'. H202 E. ONOO™

3adanue 4. Beibepure npaBUIbHBINA 0TBET. CBOOOIHBIC PaJUKAIIBI KUCIOPOAA:
A. CTUMYTUPYIOT Pa3pbIBbI CBSI3€H B MOJIEKYJIaX HYKJICHHOBBIX KHCIOT
b. IToBpexxaaroT HeHACHIILIEHHBIE )KUPHBIE KUCIOTHI KIIETOUYHBIX MEMOpaH
B. Topmo03sT cuHTE3 pocTariiaHuHOB
I'. Ocy1ecTBIsIIOT UMMYHHYIO 3alUTY OpraHu3Ma
J1. CiocoOcTBYIOT 00pa30BaHUIO CIIMBOK U HAPYIIEHUIO (DYHKIIMOHUPOBAHUS OEITKOB
E. Topmo3sT mporiecchl 00e3BpeKUBaHUS KCEHOOMOTHKOB B TICUCHU

3aoanue 5. Yxkaxxure KOMIOHEHTHI (pepMEHTATUBHONW aHTHOKCHIAHTHOU 3alTUTHI KIETKU:
A. CynepokcuanucMmyTrasa I'. I'myramaraeruaporenasa
b. Karanasa J. I'myraTuoHnepokcugasa
B. Okcupaza L-amuHokucaor

3aoanue 6. Beibepurte npaBUiIbHbIE OTBETHIOTHOCUTEIBHO YYacTHsl BATAMHHA A B aHTHOKCHU-
JAHTHOW 3alUTE OPraHU3Ma:
A. Ocia0iser geiictsue sBuramuba E
b. IlpensrcrByer okucneHno SH-cogepxammx 6eIKoB
B. AkTuBHpYeT BKIIIOUEHHUE CeJIeHa B COCTaB INTyTaTHOHIEPOKCUIA3bI
I'. YceunuBaetr aHTMOKCHIAHTHOE JIEHCTBHE TOKOepoia
J1. B3auMonieficTByeT co cBOOOHBIMU PAIUKAIaMHU Pa3IHUHBIX TUIIOB
E. AkTUBUpYET CynepoKCUIANCMYTa3y

3aoanue 7. 3alOMHUTE, YTO KUPOPACTBOPUMBIE BUTAMUHBI B OTIUYHE OT BOJOPACTBOPUMBIX
1) IeHCTBYIOT HA TEHETUYECKOM YPOBHE MOJJOOHO CTEPOMIHBIM FOPMOHAM, 2) SIBJISIIOTCS CTPYKTYp-
HBIMU KOMITOHEHTaMH KJIETOYHBIX MEMOpaH M MpOsBIAIOT aHTHUOKCHIAHTHOE JeiicTBue, 3) Kodep-
MEHTHbIE (PYHKIIUU UM HE MPUCYIIU. YMEWTe OObSICHUTh MEXaHU3M aHTHOKCHJIAHTHOTO JNEHCTBUS
BuTaMuHa E nmytem «puznueckoii» 3auuTsl KIETOUYHBIX MEMOpaH OT CBOOOHBIX PaJUKAIIOB.

HpLIGMJleOCmb peweﬂuﬁ npoeepbsnie, conocmaesue ux ¢ omeemamul.

IIpoBeprTe Bamm 3Hanusi (CAMOKOHTPOJIb YCBOCHHS TEMbI)
3aoanue I. Kakue U3 HIKENEPEUNCICHHBIX MPOAYKTOB MHUTAHUS COJIEP’KAaT MHOIO 3MKO030-
MIEHTaeHOBOH (®-3) M IOKO3areKCaeHOBOW KUCIOT (0-3)?
A. KpeBetku b. Cemra B. I'pynHoe MoJI0KO YenoBeka I'. CoeBoe macio
3aoanue 2. Kakum 06pa3oM pacTBOpHMbIE BOJIOKHA B COCTaBE MPUHUMAEMON MHUIIH TTOMOTa-
10T CHU3UThH YPOBEHb XOJIECTEpoIIa B KpoBU? BriOepuTe MpaBUIIbHBIN OTBET:
A. OHM 1eHaTypUpPYIOT XOJECTEPOI B )KETYIKE
b. OHu ruapoan3yroT X0JIeCTEPOII B KUIIEYHUKE
B. Onu 3a1ep>KuBaroT X0JI€CTEPOII B KUILIEYHUKE U TAKUM 00pa30M 3aMeJUISIOT €T0 BCaChIBAHUE
I'. OHu ycuImMBaroT 3KCKPELHIO JKeT4H, yCKopsisi OOMEH XoJyiecTeposa
3aoanue 3. Kakoit ucrounuk snepruu odecreuyrnBaetr 90 % riaroKo3bl, HEOOXOAUMON B Kade-
CTBE TOIUIMBA B TE€YEHHE MEPBBIX HECKOJIBKUX JHEN TOJ0JaHus?
A. benok B. I'nukoren
b. KeroHoBbIe Temna I'. Tpuanuariauueposb
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3aoanue 4. AKTUBHOCTb KaKHX MPOLECCOB CHWKEHA IIPU HEIOCTATOYHOCTH THAMHHA?
A. TpaHCaMMHUPOBAHME AMUHOKHUCIIOT
b. JlekapOokcumupoBaHre aMHUHOKHUCIIOT
B. OxucnutenbHoe 1eKapOOKCHINPOBAHUE O-KETOKHCIIOT
I'. TpancMeTUIMPOBAHNE AMUHOKHUCIIOT
. OKuCIUTENBHOE 1€3aMUHUPOBAHUE aMUHOKHUCIIOT

3aoanue 5. llpu HenoctaTke (OIMEBON KUCIOTHI CTPAJAeT MPEXKAE BCEr0 KPOBETBOPEHHE U
JESATEIIBHOCTD JKEIyJOYHO-KHUIIEYHOro TpakTa. Kakue coequHenns BXxoaaT B coctaB Be? B peakiu-
SX KaKOTo THIA y4acTByeT KoepMmeHTHast popma (Ha3BaTh ee) 3TOro BUTaMHHA?

3adanue 6. ' MIOBUTAMMHO3 MAHTOTEHOBOM KUCIIOTHI PAKTUYECKU HE BCTPEUYaeTcs, T. K. OHa
oOHapy>KeHa MOBCEMECTHO: B TKAHAX JKUBOTHBIX, PACTEHUH, MUKPOOPTaHU3MOB. YKa3aTh Kodep-
MEHT JIaHHOT'O BUTAMMHA, HAa3BATh TUIl PEAKLIUH, B KOTOPBIX OH y4acTBYeET.

3a0anue 7. bonbHOMY clieaHa omepanus pe3eKIMH JKeIy/IKa, IIOCIIe Yero BCIEICTBHE HE0-
CTaTOYHOCTH BUTaMuHa B12 y Hero pa3zsunach anemus. HazoBure kodepMeHTHbIE (POPMBI 3TOrO BU-
TaMuHa. B Kakux peakuusx oHU NPUHUMAIOT ydacTue?

3aoanue 8. Boibepure npaBUIbHbIE OTBETHl OTHOCUTENIBHO Y4acTHsl BUTaMuHa E B aHTHOKCH-
JAHTHOM 3alUTE OPraHU3Ma:
A. 3amura OT OKUCIEHUS IBOMHBIX CBSI3€H B MOJIEKYJIaX KAPOTUHOB U BUTAMHUHA A
b. BxiroueHue ceneHa B COCTaB aKTUBHOTO LIEHTPA IIyTaTHONEPOKCHIA3bI
B. Pa3o0mienue nporiecca TKaHEBOTO AbIXaHUS U OKUCIUTENHHOI0 (hochopuInpoBaHus
I'. 3ammra ot okuciaenuss SH — rpynn MeMOpaHHBIX OEITKOB
J1. MemOpanocTaOunu3upyrouiee 1eicTBre
E. CnepxuBanue mpoOKCHIaHTHOTO JeiicTBUs BUTamuHa C

OTBETBI K 3AJJAHUSIM

Jlnsa camonpoeepku ucxo0Hoz2o ypoeHs 3HAHUIL:

1B; 2I'unoBuramunos; 3.1 (A-4,6-3,B—-5,I -2, 1-1).;4B; 56, T, I, E.; 6A, B, T'. 7A,
[IAPIH

na camocmoamenvnoii padomaot

1.2 B; 3 B — cynepokcuaHbIi aHUOH-paIuKal, [ — mepokcu Bogopoa,

J1 — runpokcuneHblil paaukan, E — nepoxcunutput; 4A, b, I', I1; 5A, b, /1; 66, B, I, /1.

JlabopaTopnasi padora

KaugecTBeHnnble p€akMuu Ha BUTAMHHBI ITO3BOJIAIOT 06Hapy>1<1/m> X HaJIMYHUC B IIHWHICBBIX
MMpOAYKTaX, B JICKAPCTBCHHBIX IIPCIIapaTax U JICKAPCTBCHHLIX PACTCHUAX. HpI/IHI_[I/IH, MOJI0KEHHBIN B
OCHOBY Ka4YC€CTBCHHBIX peaxunﬁ Ha BUTAMUHBI, UCIIOJIB3YCTCA IMPU pa3pa60TI<e KOJIMYCCTBCHHOI'O
OIIPECACIICHUA UX B PA3JIMYHBIX HPHUPOAHBIX 00BbeKTax U JICKApPCTBCHHBIX IIpCIiapaTax.

Pabora 1. Kauecmeennvie peakyuu na eumamun A (pemunon)

ButamuH A coiepXHUT f-HOHOHOBOE KOJIBIIO U OOKOBYIO II€ITh, COCTOSIIIYIO U3 JIBYX OCTAaTKOB
M30MpeHa ¥ MEPBUYHON CIUPTOBOM Tpymmbl. [IpoBUTaMUHOM A SIBISIETCS JKENTHIA MUTMEHT pacTe-
HUHN — KapoTHUH. B opranu3me KapoTUH NpeBpallaeTcs B BUTAMHUH A.

1.1. IIpob6a Apymmonaa

Ilpunyun memooa. MeTo OCHOBaH Ha CHOCOOHOCTH KOHIeHTpupoBaHHOW H2SOs oTHH-
MaTh BOJly OT PETHHOJIA C 00pa30BaHNEM OKPALIEHHBIX MPOIYTOB PEAKIIUH.

Xo0 pabomei. B cyxyro nmpoOupKy BHOCAT 1 Karulo peTHHoOJa aneTrara U 5 Kareib XJI0po-
dopma, nepemermBaroT 1 100aBisr0T 1 kKaruro koHI. H2SOs. TMosiBrsieTcst romy6oe uim KpacHo-
¢duoneToBoe OKpaIlIuBaHue, epexosiee B 0ypo-KpacHoe.

1.2. Peaknus ¢ XJIOPHBIM KeJIe30M

Xo0 pabomui. B cyxyio nmpoOupKy BHOCAT | Karutio peTHHOJa aneTara U 5 Kareib XJI0po-
dbopwma. I[TepememmBaroT U J0OABISAIOT 3 Karumm XJIopuaa kenesa. [losBisercs okpanmBaHue.
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Pabora 2.Kauecmeennwvie peakyuu na eumamun E (a-moxogepon)

2.1. Peakuus c azomHuoii Kucjiomoi

IIpunyun memooa.CnupToBoil pacTBOpBUTaMHHA E B MPHUCYTCTBUM KOHLIEHTPUPOBAHHOMN
a30THOM KHCJIOTHI OKUCIISIETCS B XUHOUTHOE COEIMHEHNE, OKPAILICHHOE B KPACHBII 1IBET.

Xo0 pabomul. B cyxyro mpoOupky BHOCAT 6 kanenb 0,1% cnupToBOro pacTBopa BUTAMUHA
E, 100aBisitoT HECKOJIBKO KPYHMMHOK caxapo3bl. OCTOPOKHO MO CTEHKE MPOOUPKH MPUOABISIOT
10 xanens koHi. HNOs. [IpoOupky cnerka BcTpsixuBarot. Uepe3 1-2 MUH HaOIIOIA0T KPACHOE MITN
KEJITOBATO-KPaCHOE OKpAaIlluBaHUE.

2.1. Peakyusa c xaopuoom xcenesa

IIpunyun memooa. CrnuproBoii pactBopa-Tokodeposa okucisercs FeCls B Tokodeprixu-
HOH U PacTBOP OKPAIIUBAETCS.

Xoo pabomur. B cyxyro npobupky 6epyt 4-5 kamens 0,1%-Horo cnupToBoro pactsopa o-
tokodeposa, npubasistor 0,5 M 1%-Horo pactBopa FeCls, TmarensHo nepemermBator. Cojaep-
AKUMOE TPOOUPKH MPHOOPETAET KPAaCHOE OKpalIBaHHE.

Pa6ora 3. Kauecmeennasa peakyus na euxacon (éumamun K)

W3Bectnbl aBa npupoansix BuTamuHa Ki u Ko, sBnstonuecs npon3BoaHbIMU HATOXUHOHA.
HckycCTBEHHO CHMHTE3MPOBAaHHBIM BOJOPACTBOPUMBINM aHanor BUTamMuHa Ki-Bukacon obnagaer
OHMOJIOTrMYeCKON aKTUBHOCTHIO BUTAMUHA.

IlIpunyun memooa. Bukacon B IpuCyTCTBUU UCTEMHA B LIEJIOUHOM cpejie OKpallluBaeTCs B
JTUMOHHO-KEJTHIHN IIBET.

Xoo pabomuwr. Ha cyxoe 4acoBo€ CTEKJIO HAHOCSAT 5 Kalelb pacTBOpa BUKacoja, 100aBJs-
10T 5 kamenb pactBopa nucrenHa u 1 kammo 10%-woro NaOH. IlosiBisieTcs THMOHHO-XKENTOE
OKpaIlIiBaHUE.

Pabora 3. Kauecmeennwie peakyuu na eumamun B1

Burtamun Bi1 cOCTOMT M3 NMUPUMHMAMHOBOIO M THA30JI0BOTO Koiiel. BurtammH Bi momydwnn
HA3BaHHE THAMUHA MTOCKOJIbKY COJIEPIKUT CEPY U a30T.

3.1. Peakuusi okuCJIeHUS.

Ilpunyun memooa.B menoyHON cpefie THAMUH OKUCISETCS B THOXPOM (heppUllMaHUIOM
kanust. Tuoxpom o6maaer cuHen GIroopecieHIIuel Mpu yabTpaduoIeTOBOM 00JydYeHUH pacTBOpa
Ha (IIroopoCKoIe.

Xoo pabomuwi. K 1 xamne 5%-Horo pactBopa TuamuHa npudasisitor 5—10 kanens 10%-Horo
pactBopa NaOH, 1-2 kamu 5%-Horo pactBopa (eppUIMaHuaa Kalus U B30anThIBatOT cMech. [lo-
cie mporpeBanus (IOOPOCKOINa HAOII0IAI0T CHHIOW (IFOOPECHICHIIMIO TIPH OO0IYYEHUH PacTBOpa
yIbTPaPUOIETOBBIMU JIyIaMHU.

3.2. Jmna3zopeakuusi

Ilpunyun memooa. B menoyHol cpene THAMUH C JIMAa30pPEaKTHBOM O0pa3yeT CIOXKHOE
KOMIUIEKCHOE COETMHEHNE OPAHKEBOTO 1IBETA.

Xoo pabomwi. K nnazopeaktuBy, coaepxamiemy 5 kanenb 1%-Horo pactBopa cynbgaHu-
JIOBOM KHCIIOTHI M 5 kameinb 5% pacTBopa HUTpHUTa HATpHs, AoOaBistoT 1-2 kammm 5%-HOro
pacTBOpa TMaMHUHA U 3aTE€M IO CTEHKE, HAKJIOHUB MPOOUPKY, OCTOPOXKHO 00aBisAOT 5—7 Ka-
nenb 10%-Horo pactBopa OukapOonHara HaTpus. Ha rpanune IByX XUIAKOCTEH MOSABISETCS
KOJIBIIO OPaH)XEBOTO IIBETA.

Pa6ora 4. Kauecmeennasn peakyus na eumamun B>

Ipunyun memooa. Oxucnennas ¢popma BuTaMruHa By mpeacrasmsier coboit sxentoe ¢uroo-
pecuupyloliee B yabTpadHOoIeTOBBIX Jydax BemecTBo. Peakius Ha BuTaMuH B2 ocHOBaHa Ha ero
CIOCOOHOCTH JIETKO BOCccTaHaBiIuBaThes. [lpu aTom pactBop BUTamMuHa B2, oGnanatomuii sxenTtoit
OKpacKoi, mproOpeTaeT cHavyaja po30BbIi IIBET 3a cYeT 0Opa30BaHUs MPOMEKYTOUHBIX COEAMHE-
HUH, a 3aTeM 00eCIIBEUMBaeTCs, T. K. BOCCTAHOBJIEHHAs popma BuTamuHa B2 OecriBeTHa.

Xoo pabomur. B npobupky HanmuBatoT 10 kamenb pacTBopa BUTaMHHAa B2, no0aBisior
Skanens xKoHueHTpupoBaHHOW HCI u omyckaroT 3epHBIIIKO MeTalndyeckoro nuHka. Haunnaercs
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BBIJITICHUE ITY3bIPHKOB BOJIOPOJA, KHJIKOCTh TOCTENEHHO PO30BEET, 3aTeM OOECIIBEUMBACTCS.
CpaBauBarot 06e ¢popMbl BuTaMuHa B2 mo diroopeciieHmm.

Pa6ora 5. Kauecmeennasn peakyus na eumamun PP

Ilpunyun memooa. Buramun PP npu HarpeBanuu ¢ pacTBOpoM anerara Meam oOpasyer
IJIOXO PACTBOPUMBIN CUHUIA OCAJ0OK MEAHOM COJIM HUKOTUHOBOW KHCIIOTHI.

Xo0 pabomer. HanuBatot B npobupky 20 kanens 3%-Horo pactBopa Butamuna PP (mepen
OTIpe/ICTICHUEM PACTBOP O0S3aTENBHO CIIEIyeT B30OJTAaTh) W HArPEBAIOT JI0 KUIICHUS; MPH 3TOM
MYTHBIN PacTBOP CTAHOBUTCS Mpo3pauyHbIiM. B30ontaB 5%-Hblil pacTBOp aleraTa Meau, MPUINBAIOT
20 kamens ero K HarpeToMmy pactBopy Butamuna PP. Coxepkrmoe mpoOUpPKH JOBOMIST 10 KATICHUS
U cpa3y OXJIaX/JaIoT MOJ] CTPyel X0JI0AHOM Boabl. Ha 1He mpoOupKH BhIMAagacT CUHHHUM 0CaJ0K MeJl-
HOW COJIM HUKOTUHOBOM KHUCJIOTBHI.

Pabora 6.Kauecmeennasa peakyus na eumamun Bs

Ilpunyun memooa. Buramun Be nmpu B3auMoeliCTBUU C paCTBOPOM XJIOPHOTO KeJie3a 00-
pa3yeT KOMIUJIEKCHYIO COJIb THIa (PEHOJISATA JKeJe3a KPaCHOIO 1[BETA.

Xo0 pabomwi. K5 xamam 1% pactBopa Buramuna Be npunuBaroT paBHOe KonndecTBo 1%
pacTBopa XJIOPHOTO XeJle3a U epeMelInBaloT. Pa3zBuBaeTcs KpacHOE OKpallliBaHUE.

PabGora 7. Kauecmeennasa peakyusa na eumamun Bi,

B12— enuHCTBEHHBINM BUTAMUH, COJEPKAIINNA B CBOCH CTPYKType MeTau1 (KoOasbT).

IIpunyun memooa. Ilpu B3auMoaeicTBUM HOHOB KOOaJIbTa C THOMOUYEBMHOM IIPHU HAarpeBa-
HUM 00pa3yeTcsi poJaHu ]l KoOanbTa 3eJIeHOTO [BETA.

Xo0 pabomur. Ha 6GymaxHblii GUIBTp HAHOCAT 2—3 KallJid pacTBOpa THOMOYEBUHBI U BbI-
CYIIMBAIOT HAJ[ INITAaMEHEM CUPTOBKH. [locie 3Toro HaHocaT Ha GunbTp 1-2 Karm MUHEpain3ara
(B12) 1 cHOBa HarpeBaroT QuiIbTp HaJa ciupToBKoW. Ha dumbpTpe, yaie 1o kparo, nosiBisieTcs 3eie-
HOC OKpallliBaHHE, CBUICTEIHCTBYIOIIEE O HATMYUHU KOOATbTA.

BoiBoxa:

Konuuecmeennoe onpeoeﬂenue eumamuna C

Omnpenenenue copepkaHusl aCKOPOMHOBOW KHCIIOTHI B MUIIEBBIX MPOIYKTAaX U JICKApPCTBEH-
HBIX PacTeHUAX HEOOXOAMMO JUIsl COCTaBJIEHMs MPAaBUIBLHOTO PALlMOHA, YJIOBJIETBOPSIOIIETO IO-
TpeOHOCTh OpraHu3Ma B 3TOM BuTamMuHe. boratsl Butamuaom C IUTPYCOBBIE, KallycTa, KapToQensb,
XBOSI, IJI0bI IIUTIOBHUKA, PSIOMHBI YEPHOIIJIOJHOW, YEPHOU CMOPOAUHBI U JIp.

Ipunyun memooa. Meron ocHOBaH Ha crocoOHocTH BUTaMuHa C BOCCTaHaBIMBATh 2,6-1U-
XJIOpPEHOMMHI0PEHOI, KOTOPBIN B KUCIION Cpelie UMEET KPAaCHYIO OKpPacKy, a NPy BOCCTaHOBJIEHUU
obecIBeUrBaeTCs; B IIEIOYHOU cpesie okpacka cuHss. s mpegoxpanenus suramuna C oT paspy-
IIEHUS] HUCCIEIYEMBIM pacTBOP THUTPYIOT B KHCIOH Cpele IIEeTOYHBIM pPacTBOpOM 2,6-au-
xJI0pPeHOTMHTOPEHOIOM J0 MOSIBICHUS PO30BOTO OKPAITUBAHUSI.

PaGora 8. Onpeoenenue cooeprrcanua eumamuna C 6 niooax wuno6HuUKa

Meroa ucnons3yercs B I'ocynapctBeHHON DapMakonen IpH ONPEAeTIeHUN COAEPKAHUS BU-
tamuHa C B TJ10/1aX IIMITOBHUKA.

Xo0 pabomul. B xondy OTBEUIMBAIOT 5 T paCTUTETBHOTO CBHIPhS (MEIKO M3MEIbUCHHBIX IJI00B
IIUIOBHUKA) U J00aBIsTIOT 50 MIT TUCTUIUTMPOBAaHHOM BOJIBL. [lomyueHHyI0 cMech HacTanBaroT 10 MuH,
3aTeM pa3MeIIMBaloT U puiIbTpyroT. B KoHHYecKy1o K010y BHOCAT 1M1 mosmy4yeHHoro ¢unbTpara, 1 mi
2%-noro p-pa HCI, 13 M Bojpl, MepeMeImBaOT U TUTPYIOT U3 MuKpooropetku 0,001H pacTBopoM
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2,6-muxsopdeHonuuodeHona 10 NOosSBICHUS PO30BON OKpacKH, coxpaHsroleiics B Teuerue 30-60 c.
Jlns pacyera conepKaHusi aCKOPOUHOBOM KUCIIOTHI UCTIONB3YIOT (hOPMYITY:
X =(0,088 - A-100)/B,

rie X — CcojepKaHHe acKOpOMHOBOW KHUCIOTHI B Musumrpammax Ha 100 r mpoaykra;
0,088 — konmuecTBO acCKOPOMHOBOW KHCIOTBI, MT, COOTBETCTByromiee | ™ 2,6-Iuxyiop-
dbenomuanodenona; A —  pesyaprar TuTpoBanus  0,00lH  pacTtBOpoM  2,6-muxIop-
denomuugodenona, mr, B — komu4ecTBo MpoayKTa, B3sATOE s aHanm3a, T; 100 — mepecyer Ha
100 r mpoaykra. B 100 r miogoB mmumnoBHUKA (po3bl codaubeii) comepxutcs 800 mr utamuna C.

IMosryuyeHHBbIE JaHHBIE U pacyeT: A =

BriBOa:

Padota 9. Onpedenenue cooepricanus eumamuna C 6 moue

Omnpenenenue conepkanusi Butamuaa C B Moue J1aeT MpeCTaBlIeHUE O 3amacax 3TOro BUTa-
MUHA B OpraHU3Me, TaK KaK MMEETCS] COOTBETCTBUE MEXIY KOHIIEHTpAIMEel BUTAMUHA B KPOBU U
KOJMYECTBOM ATOr0 BUTAMHUHA, BbIIEIsIEMBbIM ¢ MOuoil. OqHako mpu runoButamuHose C comepika-
HUE aCKOpPOMHOBOM KHCIIOTHI B MOY€ HE BCEr/la MOHMKEHO. YacTo OHO ObIBaeT HOPMaJIbHBIM, HE-
CMOTps Ha OOJIBIION HEAOCTATOK 3TOT0 BUTAMHMHA B TKAHAX M OpraHax.

VY 3n0poBeIx monel BBeneHue peros 100 mr BuramuHa C ObICTPO MPUBOJIUT K MOBBIIIEHUIO
€ro KOHIIEHTpaIK B KpoBU U B Moye. [Ipu runoButamunose C TKaHH, UCTIBITHIBAIOIINE HEAOCTATOK
B BUTaMUHE, 3aJCP>KUBAIOT NMPUHATHIN BUTAaMUH C M €ro KOHUEHTpaIUsi B MOYE HE MOBBIIIACTCA.
Moua 310poBoro uenoBeka coaepkut 20—30 mr/cyrku Butamuna C wmu 113,55-170,33 MKMONB/CyYT.
VY nereil ypoBeHb 3TOTO BUTAMHHA MOHMKAETCA MPU LUHTE, a TAKXKE MPH OCTPHIX U XPOHUUYECKHUX
MH(EKIMOHHBIX 3a00ICBaHUSIX.

Xoo0 pabomei. B crakaHumk mim Koyu0o4uky orMepuBaroT 10 mur moun u 10 M AUCTHILIHPO-
BAHHOW BO/Ibl, IEPEMENINBAIOT, MOAKUCIAIOT 20 KamisiMu 10%-HOTO pacTBOpa XJIOPUCTOBOJOPOI-
HOM kucnoTel u TUTPYIOT 0,001H pactBOopoM 2,6-auxiopdeHonnHaodeHona 10 po30BOM OKPaCKH.
Jlna pacueta cofepx aHusi aCKOPOMHOBOM KUCIOTHI B MOU€ UCTIONB3YIOT GOpMYIy:

0,088-4-B
x= — 5
IJIe X — COJepKaHue acCKOPOMHOBOHM KuciIoThl B Mr/cyT; 0,088 — konmdecTBO acKOpOUHOBOM
KHCIIOTHI (MT') cooTBeTCTBYIoMee 1 Mi 2,6-nuxnopdenonunnodpenona; A — pe3yabTaT TUTPOBAHUS
0,0011 pactBOpoMm 2,6-nuxnopdeHonungodenona, Mia; b — o0bem MouH, B3ATHIN SISl THTPOBAHMUS,
mi; B — cpennee cyrouHoe koiaudecTBO MouH (a1 My>xuuH 1500 mut, asst skeHimuH 1200 mo).
IMosry4yeHHBbIE JaHHBbIE U pacyeT: A =

BriBoOa:

Iloamuce npenoaaBaTeClIAa:

TEMA 3AHsATHA 31. BOJA U MUHEPAJIBHBIE BEHIECTBA. MAKPO-
N MUKPOJ2JIEMEHTBI. TOPMOHAJIBHAS PETYJALIUA BOJAHO-
MHUHEPAJIBHOI'O OBMEHA

AKTYaJIbHOCTb TeMbI

N3meneHne cocTaBa MUHEPAIBHBIX BELIECTB U HAPYILICHUE PACIPEACIICHUS JJIEKTPOIUTOB U
XKUJKOCTU B OPTaHU3ME SIBJISIFOTCS MPUYMHON MHOTHX CEPbE3HBIX HAPYIIEHWH, KOPPEKIMEN KOTO-
PBIX Yalle BCETO MPUXOAUTCS 3aHUMATHCS PEAHUMATOJIOTAM.

ean 3ansaTus
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3aKpenuTh 3HaHUS 00 IEKTPOIUTHOM COCTAaBE KUIKOCTEH OpraHU3Ma, PO MHKPO- U MaK-
PO3JIEMEHTOB B KJIETKAX M BHEKJIETOYHOW XKUIKOCTH. [1oydnTh HaBBIKM OMpEeNieHus HATpus U
KaJiusl B CBIBOPOTKE KPOBH.

JlJ1s1 IpoBepPKYU UCXOAHOI0 YPOBHS 3HAHMI BBINOJIHUTE CJIeYIONIUe 3aIaHUs:

3aoanue 1. B 0OBIYHBIX YCIOBHUAX HEM30€KHAS CyTOUHAS! OTEPS BOABI B3POCIIBIM YEIOBEKOM
coctaBisieT okoyio 2500 mur. CKOJIBKO BOJBI TEPSETCS: @) C BBIIBIXaEMBIM BO3yXOM; 0) C MOYOM;
B) Uepe3 KOXKY B BUJE 110Ta?

3aoanue 2. YTo npon30HACT MPU MOMEIICHUU IPUTPOIIUTOB B TUIIOTOHUYECKYIO Cpemy?
A. OHHU HE UBMEHSATCA
b. HacTtynut ux cMopuiuBanue
B. IIpouzonnér remonus

3aoanue 3. Keronowie Tena (AH) sBastorcst 6osiee CUIBHBIMU KHUCIOTaMH, Y€M YyroJibHas
KHMCII0Ta. B KaKkylo CTOpOHY CMECTUTCSI paBHOBECHE peaKLuu?

HCO* + AH & H2CO3 + A’

3aoanue 4. Y 601bHOTO MOSIBIIINCH OTEKH. KaKOBBI BO3MOYKHBIE TIPUYNHBI?
A. Hapymienue 6e10KCHHTE3UpYyIoe PyHKINY eYeHn
b. Crymenue kposu
B. IIporennypus
I'. HegocraTok Ba3zornpeccuHa

Hpa6uﬂbHOCWZb pemeHuﬁ npoeeponie, conocmaeue ux ¢ omeemamul.

Bonpocs! 1u1s1 06cyxneHust

1. Ponp Hatpus, kamus, Kanpuus, gocdopa B opraHuszMme (TpaHCIIOPT, BHYTPHUKICTOUHBIH
o0MeH). JIekapCTBEHHbIE CPEICTBA, JeicTBYOIINE Ha HOHHBIE KaHaubl U Na'/ K- AT®-azsy.

2. TopmonanpHas perynsiusi oOMeHa Kamblmsi U docdopa (KaTbLUUTOTHUH, MApaTTOPMOH,
KaJBIUTPHON). MeXaHu3MBbI TIepeaayll TOPMOHAIBHOTO CUTHAJIA B KIIETKE, (P(PEKTHI.

3. T'opMoOHBI, perynupyrouye BOJAHO-MUHEpaIbHbI 0OMeH (Ba3ONpeccHuH, HaTpuil-
YPETHUECKUH MENTH]], allbJOCTePOH). MeXaHH3MBbI Nepeaayll TOPMOHAIBHOTO CUTHAIA B KIIETKE,
3 PEeKTHI.

4. Penun-aHruoTeH3uH-ajdbaocTepoHoBas cucteMa (PAAC) u e€ posib B perynsiiiii BOIHO-
cosneBoro oomena. Muruoutops! AIl® (aHrHOTEeH3MH-TIPEBpAILAIOIETO (PEPMEHTA).

5. Ponb xene3a B opranusme (BcacblBaHHE, TPAHCIIOPT, BHYTPUKIETOUHBINH OOMEH).

6. Ponp Maraums, cepbl, Meau, Maprasua, KkoOanbTa, IIMHKa, CeleHa, Hojaa U ¢Topa B opra-
HU3ME.

7. buoxumuydeckue Moaxo/ibl K CO3/1aHUI0 BUTAMUHHO-MHHEPAIbHBIX KOMIUIEKCOB.

Jumepamypa onsa noozomoseku

1. Buonoauueckas xumust / B. K. Kyxra [1 ap.]. Mocksa : busom ; Munck : Acap, 2008. C. 515-549.

2. Buonoeuueckas xumus . yaeoHoe mocodue / A. JI. Taranosuu [u ap.]. Munck : Benapycs, 2013. C.190-203.

3. bepésos, T. T. buonoruueckas xumust / T. T. bepésos, b. ®. Koposkun. Mocksa : Menuiuna, 1990. C. 449—
452, 476-478.

4. Koncnexm neKnum.

3agaHus 118 CaMOCTOSITEIbHON PadoThI
3aoanue 1. 3anoMHUTEe (U3HONIOTHYECKHE KOHIIEHTPAIIMU OCHOBHBIX KATHOHOB.

KaTtuonbt Inasma IJPHTPOUHUTHI
Kanuit 3,4-5,6 MMOJIB/JI 80—113 MmouIb/11
Harpuii: B3pocibie 135-150 mmonb/n 13,5-22 mmouns/n
JeTH 130-145 mMmous/n

Coneprxanuie 001Iero Kajablus B CBIBOPOTKE KPOBH — 2,2—2,7 MMOJIb/ 1,
HOHU3HUPOBAHHOI0 KaJablMs B CbIBOpoTKEe — 1,1-1,3 MMoJIB/J1.
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3aoanue 2. Bce MuUHEpalbHbIC BEIIECTBA B 3aBUCUMOCTH OT UX KOHIICHTPALMU B OpraHU3Me
MOJIPA3ICNIAIOTCS. HA MAaKpo- U MHUKPOd3JEMEHThl. MUHepaibHbIe BELIECTBa, COJEP:KaHUE KOTOPBIX
npesbimaet 50 MI/Kr Macchl Tea, OTHOCATCS K MakpoaieMeHTaM. llepednciure 3Tu 3J1eMEHTHI.

3adanue 3. B cocTaB Kakux XpOMOIPOTEUHOB BXOJIUT KeJe30?
A. lutoxpoma Pasp I'. Hepynonnasmuua
Bb. I u I xoMII€KCOB IBIXATEILHOM 1IEMU J1. MuorinoOnuna
B. III u IV xoMIUIEKCOB IBIXaTENbHOMN LIEITU

3adanue 4. MykoBUCIIMII03 — HACJICJCTBEHHOE 3a00JIeBaHIE, XapaKTePU3YOIIeecs Mopaxe-
HUEM jKeJie3 BHElIHel cekpenuu. KimnmHu4yecku nmposBisieTcsl CryIIEHUEM CIU3HU B BBIBOJHBIX IPO-
TOKax (TJIABHBIM 00pa3oM, TOJKEITyIOYHOH JKeJe3bl U OPOHXOB). DTHOJOTHS 00JIE3HN — TCHETH-
yeckuit aedexkt CFTR (mepeBos: KucTo3HO-GUOPO3HBIA TPAHCIIOPTEP-PETYIATOP), T. €. XJIOPHOTO
kanana. [Ipeanoxxure cmoco0 jeueHus 3Toro 3a00JaeBaHusl.

3aoanue 5. Tlocne Ha3HAYEHUS MPENapaToB CelieHa B KPOBU Y MAlIMEHTA!
A. Cauzuiocs conepxkanue npoayktos [1OJI
b. YBenuuunocs conepxxanne npoaykros [10JI
B. YBennuunack akTHBHOCTB TITyTaTHOHIIEPOKCHUIA3bI IPUTPOLIUTOB
I'. CHu3miiach akTUBHOCTbD TITYTaTHOHIIEPOKCHIA3bI SPUTPOIIUTOB

3aoanue 6. YCBOUTH, UTO B ClIy4ae CHIKEHUS 00bEMA KPOBU BKIIFOYAIOTCS J[BAa MEXaHU3Ma!
1) pazapaxaroTcsl perenTopsl THIOTaIaMyca, YTo MPUBOAUT K aKTHUBALIMK CUHTE3a Ba30NpPECCHHA;
2) pa3apakaroTcs PEIEnTOPhl FOKCTATJIOMEPYJIIPHOTO armapaTa Mo4YeK, YTO COMPOBOKIACTCS BBI-
OpocoM B KPOBOTOK PEHUHA.

Hcnonb3yst npUBEIEHHYIO CXEMY, PACCMOTPHUTE OCHOBHBIC 3(h(PEeKTHI TOPMOHOB U pEHUHA.

m — ﬂ.HeuurrfEquH i

MinoTanamyc Kamencuw {ANDY
HefporMnodma fOxcmaznomepy- AHzuomeHaun |
- NApHEID annapam————* T Parun
. \ AH2UOMEHIUHO20H
\\.,\_\
BazonpeccuH —
P — Heghpor __|
N s | F'EO
N,
Movyka gt

Hpa@uﬂbHOCWlb pemeHuﬁ npoeepbnie, cConocmasue ux ¢ omeemdamul.

IMposepbTe Bamu 3HaHUSA (CAMOKOHTPOJIb YCBOCHHUS T€MbI)
3aoanue 1. Y OOnbHOrO HEPPUTOM DPA3BHIUCH OTEKH. UTO MOXKET CIY>KUThb MX OCHOBHOM
MPUYUHOU?
A. YMeHbIIIEHUE CO/IepKaHMsI B KDOBU aIbOYMUHOB
b. YmenbIieHue coepkanusi B KpOBH II100YIMHOB
B. YBenuuenue conepikanusi B KPOBH OEITKOB OCTPOit (ha3bl
I'. CHmxeHue KOHLIEHTPAIUK TIIIOKO3bI B IJ1a3Me KPOBH
J1. CHI>KEeHUE KOHIIEHTpAIMU HaTpUs B IJIa3Me
3aoanue 2. OO6BsicHUTE, TTIOYEMY W HEIOCTATOK, M U30BITOYHOE TOCTYIUICHHE BUTaMuHa D B
OpraHu3M OyJeT NPUBOJUTH K JECTPYKLIUU KOCTHOU TKAHH.
3aoanue 3. HazoBuTe MUHEpaJbHbIE BELIECTBA, BHITOJIHAIOIINE ClIeAyomne QyHKINH:
A. Tlognepka 3JeKTpOJUTHOTO OanaHca
b. Ilonnepxanue onpeneséHHOro OCMOTUYECKOTO AaBICHUS
B. Co3nanue 01aronpusiTHBIX YCIOBHM pacTBOPUMOCTH O€JIKOB KIJIETOK KPOBU
I'. Yyactue B MexaHu3max Bo30yIUMOCTH
J1. Bnusiarie Ha OOMEHHBIE MPOIECCHI MYTEM aKTUBUPOBAHUS I UHTUOUPOBaHUSL ()EPMEHTOB
E. Munepanuzamus KocTel ckenera u 3y0oB
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3adanue 4. Bo BpeMsi THPEOUAIKTOMUN XUPYPT HE 3aMETHIT PACIIOIOKEHHBIX B TOJIIE UTO-
BHJIHOM KeJI€3bI MAPATUTOBUIHBIX KeN€3. Y O0JBHOT0 Havaauch cyaoporu. [louemy?
A. B pe3ynbrare najeHusi CoiepxKaHus B KPOBH TUPEOKAIbIUTOHUHA
b. B pe3ynbrare CHUXEHUS COCPKAHUS B KPOBH ITapaTHPUHA
B. Benencrue camkenust copepkanust Ca*™ B miazme KpoBH
I'. Benepcersue yBenudenus conepxkanus Ca*™ B miasme KpoBu

OTBETHI K 3ATJAHUSIM

Jna camonpogepku ucxo0no2o ypoeHsa 3HAHUIL:

1. a) 300400 mi; 6) 1200—-1500 mi; B) S00-600 mut.

2B; 3. Bopago; 4A, B.

Jlna camocmosamenvnoul padomel:

2 Na, K, Ca, Mg, P, CI, S. 3A, B, /1. 4 T'eHHas MHKCHEPHSL. 5A, B.

JlaGopaTopHas padora

PaGora 1. Onpedenenue cooeprcanus Hampus 6 cbl@OpomKe Kposu homomempuueckum
MEmooom

Ipunyun memooa. Meton OCHOBaH Ha TOM, YTO COJAEpXKAIUICS B 00pasiie HATpUl ocaXKia-
€TCsl ypaHWJIalleTaTOM MarHus. Y paHWJI-aHUOHBI, OCTABLIMECS B PacTBOpE, CIIOCOOHBI 00pa3oBbI-
BaTh OKPAIICHHBIA KOMILUIEKC C TUOTIUKONIATOM. KOHIIeHTpalus HaTpus MPSIMO MPOIIOPLIMOHANIbHA
Pa3HOCTH MEXKIY XO0JIOCTOM (0€3 MperuuTalumn) U OBITHON Tpodamu.

Xoo pabomwi. bepyT 2 uentpudyxusie npodbupku. B mepByro nmpoOupky (ombITHas mpoda)
ormepuBatoT 1,0 mu pearenta 1 u 3arem go0aBnsroT 0,02 M CHIBOPOTKH KpoBU. Bo BTOpYIO TIpo-
6upky (cranmaptHas npo6a) BHocAT 1,0 mi pearenta 1 + 0,02 mu crangaptHoro pactBopa. Heo6-
XOAUMO CTPOro co0JII0JaTh MOCJIe10BATEJbHOCTh BHECEHHSI PEAKTUBOB B NPOOMPKH (CbIBO-
POTKY /100aBJISAIOT K peareHTy)! 3akpbIBalOT MPOOMPKHU U BCTPAXUBAIOT UX cojepkumoe. Yepes 5
MUH BHOBb Tak e BCTpAXuBaioT (B TeueHue 30 cex) u ocTapistoT MpoOsl Ha 30 MUH B TEMHOTE.
3arem nentpudyrupytot 10 mun (1000 06/mMun).

N3 xaxxnoii nenTpudyxHoi mpodupku otouparoT 1o 0,02 M1 HaJ0CaI0UHOM KUKOCTH B OOBIYU-
HblE TIPOOMPKU U JI00ABISIOT B Kaxayko 1o 2,0 mi peareHta 2. OZHOBPEMEHHO TOTOBST XOJOCTYIO
mpoOy (0,02 mi pearenta 1 + 2,0 Myt pearedrta 2). PeakiimoHHYI0 CMeCh TIATEIbHO MEPEMEITNBAIOT 1
MHKYOUpYIOT 5 MHH NpH KOMHAaTHOM Temreparype. M3MepsioT onTHYecKylo IJIOTHOCTh BCEX MPOO
IIPOTHB BOJbI, UCTIOJIB3YsI KIOBETHI C pabouell MpHHOHN 5 MM (j1Ha BOJIHBI — 405 HM).

Pacuér: koHneHTpanuio Na* (MMoJIb/11) Onpeaensior o Gopmysie:

EXOJ'I — EO

C,=7"—7"xC
on EXOH_E X cr

CT

i€ Exon, Eon 1 Ecr — onTudeckast TuIOTHOCTH XOJIOCTOM, OTMIBITHOM M CTaHAAPTHOW TPo0, co-
oTBeTCTBEHHO; C¢r — KOHIIGHTpAIUS CTaHIapTHOTO pacTtBopa (150 MMoab/J1).

[Mony4yeHHbIe JaHHbIE M PACYET KOHIIEHTpAIK Na* (MMOJIB/I):
Con=
BeiBOI:

Kaunuko-ouaznocmuueckoe snauenue.Conepxanre Na™ B CBIBOPOTKE KPOBH B HOPME
cocrasisteT 135—150 MmMoub/m.
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YMeHbIIIeHHe KOHIEHTpPAlMM HAaTpUs B CHIBOPOTKE KPOBH OOYCIOBIMBAET KIMHUYECKUN
CUMIITOMOKOMIUIEKC, XapaKTCPU3YIOLIUICS INOSBICHUEM allaTUU, NOTEPEH ammeTuTa, TOLIHOTOMH,
PBOTOI, HapylIeHHEM pedICKCOB, TAXUKAPAUEH, TTaICHUEM KPOBSHOTO JaBJICHUS, ICUX03aMH.

['unepHaTpueMust CONPOBOXKAACTCA TSHKEIBIM OOILUM COCTOSSHUEM OOJBbHBIX, MOBBIILICHUEM
TEMIIEpATyphl TEJA, TAXUKAPIUEH.

Pabota 2. Onpedenenue codepiricanus Kaaus 6 col6OpOnIKe Kpogu mypoooumempuiuecKum
Memooom

Ipunyun memooa. MeToJ1 OCHOBaH Ha CIIOCOOHOCTH MOHOB Kaliusi B 6€30€IKOBOI MIeT0YHOM
cpezne o0pa3oBBIBaTh CTAOMIIBHYIO CyCHIEH3UIO ¢ noHaMu TeTpadenmndopara (TOb-Na). MyTtHocTh
CYCIIEH3HMH MPOIOPLHUOHANIbHA KOHIICHTPAIIUH HOHOB KaJHs.

Xon pabotsl. 1) bepyt Tpu npobupku. B nepByro npobupky (onbiTHas nmpoda) BHOCAT 2,0 M
pearedTa (T®bB-Na) u 0,04 M1 CBIBOPOTKH KPOBH, BO BTOPYIO MPOOUPKY (CTaHIapTHAs poba) BHO-
cat 2 mn pearenrta (T®bB-Na) u 0,04 M1 cTaHIapTHOTO PacTBOpPA Kallks, B TPETHIO MPOOUPKY (XOJI0-
ctast npoOa) nodapinstoT Tonbko 2 M pearenta (Tdb-Na). [locne wero peakiuonnywo cmech (6e3
nepeMermnBanys!) HHKyOUpYIOT 2 MUH. 3aTeM MepeMENINBalOT U HHKYOUPYIOT TouHO 10 MHUH mpu
KOMHATHOM TemmepaType. M3MepsioT onTu4YecKyro MIOTHOCTh ONnbITHON mpoOsl (Eom) u crangapt-
Horo pactBopa (EcT) npoTuB xo10cT0#l poOkl, UCTIONb3Ys KIOBETHI C LIMPUHON 3 MM (JIIMHA BOJI-
HbI 590 HM). [leped pomomempuposarnuem npodvl He0OX0OUMO 8300.1MaAMD.

Pacuér: konnentpanuio K (MMoiis/i) onpenenstor no Gopmyiie:

Con = Cct X(Eomn / Ecr),
rae Cer - konuentpauys K™ B crangapTHOl 1pode = 5 MMOJIB/IL.
[MosnyyeHHbIe aHHbIE M PAcYET KoHuenTpauuu K (MMois/i).

Com =

Knunuxo-ouaznocmuueckoe snavenue. Conepxanue K B CBIBOPOTKE KPOBH B HOPME COCTAB-
nset 3,4-5,6 MMOJIB/II.

YMeHblIeHHE KOHLIEHTPAllMM KalHsl B CHIBOPOTKE KPOBU NMPHUBOJIUT K TSDKEIBIM HApYIIECHU-
SIM — BIUIOTh JIO TOSIBJICHUS BSUIBIX Mapajluyei. YXyAlaroTcs MCUXWYecKas U yMCTBEHHas Jes-
TEIbHOCTD, YTHETAECTCS NIEPUCTAIBTUKA KUIIEYHUKA, PAa3BUBAETCSI METEOPU3M, PACLIIUPSAIOTCS JKEITY-
JIOK ¥ MOYEBOH ITY3bIPb.

I'unepkanuemMuss cONpOBOXKIAETCS OIIYIICHUEM «IIOJ3aHUS Mypallek», UCUE3HOBEHUEM CY-
XOXHIIBHBIX pediekcoB, HapylIeHneM GyHKIuu cepamna. [Ipu mByKpaTHOM MPEBHIIEHUH CO/IEepIKa-
HUS KaJIusl B KPOBU Cep/ille OCTaHABIMBAETCs B (pa3e TUACTOJIBI.

BriBoa:

Iloamuce npenoaaBaTeJIAa:

TEMA 3AHATUA 32. DPAPMALIEBTHYECKASA BUOXUMUSA. BUOTPAHCOOPMAILIUA
BEINECTB 1 UX BBIBEJAEHHWE U3 OPTTAHU3MA. BUOXNMUA
MO4YHu

AKTYaJIbHOCTb TeMbI

Jns obecnieueHus mpohecCHOHATBHON IeSTENFHOCTH MTPOBU30pa HEOOXOAUMBI 3HAHUS O Me-
XaHU3Max JEeUCTBUS MPUPOIHBIX U YYKEPOAHBIX BELIECTB, Crocobax WX OHoTpaHchopmanuu B
YCJIOBHSX JKUBOTO OPTaHM3Ma M CII0CO0axX BHIBEICHUS.

C Moyoii U3 opraHu3Ma BbIIETSIOTCS MPOIYKThl OOMeHa (MOYeBHHA, MOYEBasi KHCIOTA U JIp),
MPOAYKTHl 00€3BPEKMBAHUS PA3IMYHBIX JIEKAPCTBEHHBIX U SJOBUTHIX BelIeCTB (3¢pupo-cepHbIe,
HapHbIe [NIIOKYPOBOHBIE KMCIIOTHI, THIIITYpOBask KUCIOTa M Jp.), a TAKXKe COAepHkKaTcs B HEOOIbIIOM
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KOJIMYCCTBEC aMHUHOKHUCIIOTHI, HGKOTOpBIe FOpMOHLI 1 BUTaMHHBI, paS.HI/I‘-IHBIC MeTaGOHI/ITI:I nu HCOp-
FaHWYECKHUE BEIIECTBA, BCETO CBhIMIE 150 XMMUYECKUX UHTPEIUECHTOB.

Iean 3ansaTHA

Hay4uThcsi mpUMEHSTH 3HAHHS O XUMUYECKOM COCTABE JKMBBIX OPraHU3MOB, 3aKOHOMEPHO-
CTAX O6MeHa BCIICCTB U BHGPFI/II/I, OCHOBHBIX oyTsax HOCTyHJIeHI/ISI, HpeBpaH_IeHI/ISI 1 BBIBCJIACHUS JIC-
KapCTBEHHBIX BEIIECTB M YHIAOTEHHBIX COSAMHEHUN U3 OpraHru3Ma i YCBOSHUSI OCHOB Onodapma-
IIUH, TIOJOXKEHUH (papMaKOKUHETUKH, METOJIOB CTAaHAAPTU3AINN U KOHTPOJISl Ka4ecTBa JIEKAPCTBCH-
HBIX IpernapaToB. HayduThcs oleHUBATh COEPIKaHKE JIEKAPCTBEHHBIX MIPEMApaToOB U UX
MeTa00JIMTOB B MOYE.

Il.]'[ﬂ NMPOBEPKU UCXOTHOI'0O YPOBHH 3HAHUM BBIIIOJIHUTE caeaymuime 3saajanus:

3aoanue 1. Tlpomecc MOTrIOMEHUS KJIETKOW YKHUIKOCTH M PAaCTBOPEHHBIX B HEW BEIECTB,
Ha3bIBaeTCs

3aoanue 2. TlepeHoc BeliecTBa U3 Cpelibl B KJIETKY BMECTE C YaCThIO IUIa3MAaTUYECKON MeM-
OpaHbl, HA3BIBACTCSI:
A. DHIOINUTO3 B. AKTUBHBIA cUMIIOPT
b. ®unerpanus I". Ilpocras nuddy3us

3aoanue 3. ]I maccUBHOTO TpaHCIIOPTA:
A. Ucnionw3yeTcst sHEpruUs, MoTydeHHas Ipu Kataboym3me OeIKOB
b. Ucnonw3yeTcs sHeprus, noilyueHHas Mpu Kataboau3Me yriieBo0B
B. Ucnonw3yercst sHeprusi, moaydeHHas PU OKUCICHUH JIUIH]I0B
I'. He ucnonw3yercs sHeprus BooOIIe

3aoanue 4. O6neraennast TP Py3us:
A. ITpoucxoauT Ipu y4acTUH CIIELUAIBHBIX OSITKOBBIX CTPYKTYP MO I'PaIMEHTy KOHLEHTPALUU
b. Ucnonp3yeT B kauecTBe HCTOUHUKA SHEPrun ATD
B. He TpeOyeT criennaibHbIX IEPEHOCUNKOB
I'. Ucnonb3yeT B KauecTBE NCTOUYHUKA SHEPTUU I'PAIUEHT KOHIIEHTPAIMH OJHOTO
U3 NIEPEHOCUMBIX BEIIECTB

3aoanue 5. MemMOpaHHBIN TPAHCTIOPT BEHIECTB PA3TUIACTCS 110 HAIIPABIECHHUIO ITEPEMEICHUS
MEPEHOCUMBIX TIEPEHOCUNKOM BEIIECTB. Y CTAHOBUTE COOTBETCTBUE MEXKY BUJIOM TPAHCIIOPTA U
€ro OTpeeTICHUEM:

1. Cummoprt A. IlepemenieHue qByX BEUIECTB B pa3HbIX HaIpaBJle-
2. YHunopr HUSX Yepe3 OJUH MEePEHOCUUK
3. AHTHIIOPT b. TpancnopT AByX BEIECTB B OJTHOM HAlPaBICHUU

4Cpe3 OJJUH MCPECHOCUHUK
B. TpchnopT OIHOTO BCHICCTBA B OJHOM HaAIIpaBJIC-
HHHU B 3aBUCUMOCTH OT I'paJUCHTA

3aoanue 6. Kakoe KOIMYeCTBO TIIIOKO3bI peabcopOupyeTcst B MPOKCUMATLHOM KaHaJbIIE 3/10-
POBOI MOYKU?
A. 100 % npu HOPMOTJIMKEMUH.
b. 50 % npu HOpMOTIMKEMUHN
B. 100 % mpu conepkaHuU TIIOKO3BI B KpoBH > 10 MMOITB/T

3aoanue 7. B nuctaiibHOM KaHaNIbIle HePpOHA HApPSIYy C MPOIeCCaMU, CBSI3aHHBIMU C pa3Be-
JICHHEM M KOHIIEHTPUPOBAHHWEM MOYH, OCYIIECTBIISIFOTCS PeaOCOpPOIIMOHHBIE U CEKPETOPHBIE MPO-
1IECChI, TJIaBHAS 3a7a4a KOTOPhIX — COXPaHUTh KUCIOTHO-IIEIOYHOE PaBHOBECHE OpraHWU3Ma H, B
4aCTHOCTH, MOCTOSTHCTBO pH kpoBu. Kakue noHbI cekpeTupyroTcs KaHalbliaMu?
A.K* B.Na* B.H" T.NH:" J.ClI- E.HPOs3

Hpaeuﬂbnocmb pewenuﬁ npoeepbnie, conocmaesue ux ¢ omeemamul.
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Bomnpocsl 1u1st 00Cy:Ka1eHust
1. dapmaneBtuyeckas Omoxumusi. BcackiBaHue ¥ TpaHCIOPT JIEKApCTBEHHBIX BemiecTB. Crie-
nupuyeckue U HecrnenupuuecKkue TPaHCTIOPTHBIE CUCTEMBI KPOBH. PacmpeseneHnue JeKapCTBEHHBIX
BEIIECCTB B TKaHsX. DaKkTOPHI, BIUSIONIME HA MPOLECCHl (PapMaKOKHHETUKH.

2. ®a3p1 buotpanchopmanuu BemecTB. VI3MEHEHHs] aKTUBHOCTH M TOKCHYHOCTH BEIIIECTB B
nporecce Meradonu3ma. MaKkTopkl, BIUSIOMINE Ha META00IM3M JICKAPCTBEHHBIX BEIIECTB: TEHETH-
4yeckue, (U3noIOrnIecKre U BHEITHEH CpeIbl.

3. Peaknum okucieHUs, BOCCTaHOBIICHHS, THAPOIH3a. MUKpPOCOMalIbHAsI CHCTEMa OKHCIIe-
HUSL, PoJIb LuTOXpoMma Pssp. MeTabonm3M 3K30reHHOT0 3TaHoIa.

4. ®da3a KOHBIOTAIMU B CHCTEME OOC3BPEIKMBAHMS JICKAPCTBEHHBIX IMpENapaToB. Bumbl ko-
HBIOTAIH(TITIOKYPOHUPOBAHUE, AllETUIMPOBAHUE, METUIIUPOBAHUE, CYIb(aTUPOBAHUE U THIpATa-
U ), KocyocTpaTsl 1 PepMeHTHI (IPUMEPBI PEAKIINN ).

5. BriBeneHue IeKapCTBEHHBIX BEIIECTB U3 opranu3mMa. OCHOBHBIC TyTH BBIBEICHUS, UX Me-
XaHU3MBI.

6. OOmue croiicTBa MOYM (00BEM, ITIOTHOCTH IIBET, MPO3PAYHOCTH). DPaKTOPHI, 00YCIOBIH-
BaIOIIME U3MCHEHHS ITHX TTOKa3aTelIeH.

7. Heopranndeckue u OpraHUIeCKHEe KOMIIOHEHTHI MOYH B HOPME.

8. Ilaromornueckrue KOMIOHEHTHI MOYH: TIIFOK03a, OEIO0K, KPOBb, KETOHOBBIE TEJA.

Jumepamypa 0nsa noozomosexku

1. Buonoeuueckas xumusi / B. K. Kyxta [u1 ap.]. Mocksa : butowm ; Munck : Acap, 2008. C. 599-606, 609-611.

2. buonoeuyeckas xumus : yae0. mocodue / A. 1. Taranosud [ap.]. Musck : Bemapycs, 2013. C 235-250.

3. bepesos, T. T. buonornaeckas xumusi / T. T. Bepesos, b. @. Koposkua. Mocksa : Meaumna, 1990. C. 473-487.
4, Koncnexm nexupi

3aganus 1J151 CAaMOCTOATEILHON padoThI

3aoanue [. 3naliTe OCHOBBI (DYHKIIMOHMPOBAHUS MUKPOCOMAJIBHON CHCTEMBbI OKUCIECHUS KaK
MyTH MeTab0IM3Ma HIOTEHHBIX U UY>KEPOTHBIX COSTUHECHHIA:
RH, O

SH>—»>HAJI®H-H" — ®nasonporens — Hutoxpom Paso <‘
ROH, H.0

Taxum ciocoOoM ruAPOKCUITUPYIOTCS] CTEPOU/IBI B ITpoliecce 00pa30BaHUsI TOPMOHOB KOPBI
HAATOYEYHUKOB, PsIJl JIEKapCTBEHHBIX IIPENAPATOB U 4YKEPOIHBIX COCIUHEHUM.

B pesynbTaTe rMIpOKCHIMPOBAHUS YMEHBIIAETCS TOKCMYHOCTh W TOBBIIIAETCS PacTBOPU-
MOCTh KCEHOOMOTHKOB, YTO CIIOCOOCTBYET BBIBEJICHHIO UX M3 OpraHn3Ma. MHOTrHe JIeKapCTBEHHBIE
BellecTBa, Hanpumep, GpeHodapouTan, crocoOHbI MHAYIHUPOBAThH CUHTE3 MUKPOCOMANBbHBIX (ep-
MEHTOB U LUTOXpoMa Pyso.

3Haiite, 4TO (haza KOHbIOraluu HeoOXoauma JUIsi 00pa30BaHUs MAaJOTOKCUYHBIX U JIETKOBBI-
BOJIUMBIX TPOAYKTOB MeTa0OMM3Ma JIEKapCTB U MOXET MPOTEKAaTh KaK CaMOCTOSITEIbHBIN ATarl
00€e3BpEKMBAHUS.

1.1. BeiGepuTe mpeioKeHus, KOTOpble IPaBUIbHO XapaKTEPU3YIOT «MHUKPOCOMAIBHOE)
OKHCIICHHE:!

A. «MuKpOoCOManbHOE» OKHCIEHUE MPOUCXOANT B TiaakoM OIIP neuenu u Ipyrux oprasax, a
TaK)K€ MUTOXOHJIPHUSIX KOPbI HA/IMOYEYHUKOB U MOJIOBBIX JKeJie3

B. HAJI®H H" He sBiIsieTCst JOHOPOM BOJOPOIA IS PEAKIIUH «MUKPOCOMATILHOT0» OKHCIIECHHS

B. I'maBHBIE (hepMEHTHI CUCTEMBI — LIUTOXPOMBI @, a3

I'. Inst 06pa3oBaHus THAPOKCHIIBHON TPYIIIBI B MOJU(PHUIUPYEMOM THAPOPOOHOM BEIECTBE UC-
MIOJIb3YETCS aTOM KHCIIOPOJa MOJIEKYJIbI BOJIBI

1.2. TlogOepute COOTBETCTBHSA:
1. Obpasyercs noa AeicTBUEM METHIITpaHC(HEpas3bl A. BunupyOuHTITIOKYPOHH T
2. KoHeunsli TpoIyKT 00€3BpeKMBAHUSACTIHPUHA b. MeTunrucramua
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3. O6pasyercs nop neiicteueM Y J[D- B. Dniokcun 6eHzanTpariena
TIIOKYPOHUITpaHChepasbl

4. Kanueporexn I'. Uanokcuncynbdar
5. KoneuHsbrit IpoyKT 00€3BpEeKUBAHUS . I'TIoKypOoHUI CaTuIHIOBOM
Tpunrodana KHCIIOTBI

3aoanue 2. Haiinute BEpHOE YTBEPKICHHUE:
A. B pesynbrare MeTaboam3Ma JISKapCTBEHHBIX BEIIECTB MOKET IPOU30MTH €r0 MHAKTUBAIIUS
b. B pesynpraTe 6uoTpanchopmanuu MOXKET IPOU30MTH MOBHIIIEHNE aKTUBHOCTHU JICKAPCTBEHHOTO
CpeacTBa
B. Ilon geiicTtBeM MOHOOKCUTEHA3 00pa3yloOTCs peaknoOHHO-criocoouble OH — rpymmbl
I'. UyBCTBUTENBHOCTD K JICKAPCTBEHHBIM CPEJICTBAM HE MEHSIETCS C BO3PacTOM

3aodanue 3. Ha mabopaTopHOM MPAKTHUKyME CTYJEHTHI TOJYYHUIIM 33aJIaHUE CPABHUTH PACTBO-
PUMOCTh Pa3IMYHBIX BellecTB B Bojie. CpaBHHUB pPe3yJbTaThl UCCIEAOBAHUS, CTYACHTHI YOCIUIHCH,
YTO BBEJICHHUE HEKOTOPHIX (PYHKIIMOHATBHBIX TPYIII MOBHIIAET TUAPOPUILHOCTH MOJIEKYJ OPTaHU-
YeCKNX COCINHECHHM.

3.1. Kakue ¢pyHKIMOHATbHBIE TPYIIBI MOTYT 00€CHeYuTh TUAPOGUIbHBIE CBOMCTBA ATHX MO-

neKyn?
A. V3onponuibHbie B. I'mapokcunbHbie
b. Iucynbduaapie I'. KapbokcuiibHbie

3aodanue 4. Kakue u3 HUXe MEPEUUCICHHBIX PEAKIIUA OTHOCATCS K TEepBOM (haze MeTaboIn3-
Ma KCEHOOMOTHKOB:

A. T'unponus I'. MetunupoBanue
b. Boccranosnenue J1. AuetunupoBaHue
B. Okucienne E. Kourroramnus

3aoanue 5. Beibepure npaBuibHbIi 0TBeT. K pepMeHTaM KOHBIOTAllUN OTHOCSTCS:

A. Cynbdorpancdepasbl . I'myratnoHpenyKTassl
b. ®ochopunazbr E. YI® — ratokypoHunTpancgepassl
B. Metunrtpancgepasbl XK. I'myratnorpancgepasbt

I'. Aueruntpancdepasbl

3aoanue 6. Unnukan oOpa3yeTcsl B pe3yiabTaTe 00€3BpPEKHBAHUS B MEYEHU HHIAOKCHIA —
MPOAYKTa THUEHHUsS] aMMHOKHUCIIOTHI TpUnTodaHa B TOJICTOM KuiieyHuke. Kakue BemecTBa ydacrt-
BYIOT B 00€3BpEXHBAaHUH 3TOTO TOKCUUECKOTO COSAMHEHUS?
A. PADC B. I'munun . Taypun
b. Y1®-rmokyponoBas kuciora  I'. [lepymonnazmun
3aoanue 7. B pe3ynpTare MeTab0IMUECKON TPAaHC(POPMALIMHU C BELIECTBOM MOKET NMPOU30NTH
BCE, KpOME:
A. TloBbllIeHHE OMOJIOTUYECKOI aKTUBHOCTH
b. Camxenune OMOI0THYECKON aKTUBHOCTH
B. IloBbiienne JTMNOQUIBHOCTH
I'. TlosiBnenne Tokcuueckoro 3ddexra
J1. IlonHas moTepst akTMBHOCTH UJIM TOKCUYHOCTH
3aoanue 8.Yemy paBed pH mMoun npu cMeniaHHOM TUTaHUN?

A.7,6-89 r.3,9-55
b.73-74 a.7,1-10,2
B.53-6,5
3aoanue 9.Kakas mmia BeI3BIBAET ITOAKHUCIIEHNE MOYM?
A. Msco u priba B.MyuHbI€ IPOAYKTHI
b. OBomu u GpyKTHI I'. Monoko
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3aoanue 10.KoHLIEHTpaUs KaKOro U3 MPOIYKTOB OOMeHa OEJIKOB MOBBIIIAETCS B MOUE MPH

TOJIOIaHUU?
A. MoueBas KkucioTa B. I'moko3a
b. MoueBuna I'. TIpsimoii OuaupyOouH

Hpaeuﬂbyocmb pemermﬁ npoeepbnie, conocmaesue ux ¢ omeemamul.

IIpoBepbTe cBOM 3HAHMSA (CAMOKOHTPOJIb YCBOEHUS TeMbI)

3aoanue 1. Metonom nuddepeHmanbHOr0 NeHTpUGYTrUpoOBaHUs KIETOK TMEYCHH OblLia I0-
JydeHa MUKpPOCOMHasi ¢pakuus. MUKPOCOMHOE OKHCIEHHE — 3TO CIOCO0 00E3BpEKMBAHUS TOK-
CHUYECKHX BEIIECTB B Ne4eHH. BriOepuTe KOMIOHEHT 3TOH e OKUCIICHHUS:
A. Ilutoxpom as B. Iuroxpom b . Huroxpom c1
b. Llutoxpom ¢ I'. llutoxpom Paso

3aoanue 2. Ilpu moMoIM peakuy THAPOIN3a OMOTpaHC(HOPMUPYIOTCS JICKAPCTBEHHBIE BE-
IIECTBA, 32 UCKIIOYCHHUEM:
A. Uncynun I'. AMHHOKHCIOTBI
b. Auernnxonun J1. AuetuicanuuuioBas KUCI0Ta
B. HoBokaunamuj

3aoanue 3. Konbroramnus, kak ¢aza Merabonn3Ma KCeHOOMOTHKOB, BKJIFOYACT B ceOs:
A. B3zanMoaencTBure ¢ riryTaTHOHOM
b. BzaumoneicTBue ¢ IIIUIIMHOM
B. B3aumoneiictBue ¢ nonom xenesa (Fe?")
I'. B3auMoieiicTBUE C TUIPOKCUITBHBIM PAJUKAIIOM

3aoanue 4. Beibepute OCHOBHON META0OIHUT POU3BOIHBIX 0apOUTYPOBON KUCIIOTHI:
A. Onokcun I'. Uanokcuncynbdar
b. 0-xap6okcuheHUNTIIIOKYPOHHU/T J. Metmiructuaux
B. BapOutypatriatokypoHu

3aoanue 5. BonbHOU, TPUHUMAIOIINN OJHOBPEMEHHO HEOAUKYMapHH U eHoOapouTal,
CaMOBOJIBHO 0€3 pa3pelieHus Bpaya nmpekparui npueM dpenodapourtana. K uemy 3To MokeT npuBe-
ctu? OTBET apryMeHTUpYHUTE.

3aoanue 6. Jlns npeqoOTBPALICHUs Pa3BUTHs THHEpOMIUPYOUHEMHUN (KEITYXH) Y HOBOPOX-
JIEHHOTO BCJIEJICTBUE HECOBMAACHUS Y MaTepu U pedeHka pe3yc-hakTopa 6epeMeHHO riepea poja-
MU peKOMeHJI0BaH (eHOOapOHTan. Bribepure OoTBET, OOBACHAIOUINM, ¢ KAaKOM LEIbI0 B JIaHHOM
cirydae ObIJT HA3HAYEH ATOT Ipernapar:
A. B xauecTBe CHOTBOPHOT'O CPEJCTBA
b. JIst nHaKTUBAIMKM KOMIIOHEHTOB MHUKPOCOMHOT'O OKHCIICHUS
B. Jlns1 cHUKeHust pacTBOPUMOCTH OMITMpyOrHa
I'. Kak nHIYyKTOpa MEYEHOYHBIX (PEPMEHTOB MUKPOCOMHOTO OKHCIICHUS
J1. B xauecTBe TUIOTPONHOIO CPeICTBA

3aoanue 7.B xakux mpenenax KoieOIeTcsi OTHOCUTEIbHAS TUIOTHOCTh MOYH Y B3POCIIOTO Ye-

JIOBEKA B T€UEHHE CYTOK?

A. 1,002-1,035 I'. 1,000-1,010
b. 1,010-1,020 B. 1,030-1,050
3aoanue 8. Bribepute npaBuiibHble OTBETHL. [Ipy rojgogannm B Mode MOKHO OOHAPYKHUTh:
A. Aneroanerat . MoueBuny
b. benkn E. KpoBsiHbIE TUTMEHTHI
B. I'moko3y K.Aueron

I'. Auetun-KoA
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3aoanue 9. Breibepute npaBuiibHbIe OTBETHI. [Ipy caxapHoM anabere B MOY€ MOKHO OOHapy-
KHTh:

A. Aneroanerat I'. Auetun-KoA
b. benku . MoueBuny
B. I'moko3y E. KpoBsiHbIE TUTMEHTBI
I'. Auetun-KoA
OTBETHI K 3AJAHUSM

Jna camonposepku ucxo0no2o ypoens 3Hanuil.
1 nunonmros; 2A; 3, 4A; 5 (1- B, 2-B, 3-A). 6A; 7A, B, T.

Jlna camocmosamenvnou padomel:
1.1 A, b; 1.2 - 1B, 2]1, 3A, [, 4B, 5T'; 2A, b, B; 3.1 B, I';4A,b,B; 5A, B, I, E, XX; 6A,b;
7B.8B; 9A; 105b.

JlabGoparopHasi padora

Pa6ora 1. Onpedenenue yoenvnozo eeca mouu

[TockonbKy OTIIENBHBIE MOPLUKUHA MOYM OTIMYAOTCS MO YACIbHOMY BECY U XMMHYECKOMY CO-
CTaBy, YJEJIbHBII BEC ONpEAENsAoT B MOYe, COOpaHHOM 3a CyTKH. B HOpMe yzenbHbIl Bec MOuu
KOpPEJIUPYET ¢ KOJIMYECTBOM «CYTOUHOW» Mouu U coctaBisger 1,010 — 1,025. IIpu pa3nuusbix co-
CTOSIHMAX OH MOkeT KojiebaThest ot 1,000 o 1,060.

Xo0 pabomul. B IUIUHAP HATUBAIOT MOYY M OCTOPOKHO MOTPYXkKAIOT B Hee ypomeTp. OTcuer
BEJIETCSI 110 IECJICHUIO IIKaJIbl YPOMETPa, COOTBETCTBYIOIIEMY HUKHEMY MEHUCKY YKHMJIKOCTH.

BriBOa:

Pabora 2.0npedenenue kucromunocmu mouu
B HOpMe peakiust Mouu ci1abo Kuciasl.
Xo0 pabomei. Ha nakMycoByI0 OyMa)kKKy HAHOCST KaIlIIO MOYH M ONPEAEIISIOT €€ PeaKLHIo:
1) cuHsAg TakMycoBasi Oymara KpacHeeT, KpacHast He M3MEHSET [IBeTa — KHUCIIasi peaKIys;
2) kpacHast Oymara CHHEeT, CUHsISI He U3MEHSIET 1[BeTa — ILEJIOUHAs peaKius;
3) o0e Oymaru He U3MEHSIOT CBOETO 1IBETa — HEWTpaJibHas peaKIusl.
MoO>HO UCTI0NIB30BaTh U APYrHe WHAUKATOPHbIE Oymary.
BriBoa:

Pabora 3. Onpedenenue ayemuncanuyuiosoi u canuyuioéo KUciom e moue

[Tpu momoIy ONMCaHHBIX HUXKE PEAKLUH MOKHO OOHAPYXKHUThH alleTHIICATULIMIOBYIOKHCIOTY
B MOUYE JINII, IPUHSBIIKUX 1—2 TabmeTKu 3Toro npenapara 3a 24 4 10 B34THs IPOObI MOYH.

Peakuus ¢ xaopuaom sxkeaeza (l11)./lpunyun memooa: Tlpu B3aMMOIEHCTBUM CATUIIAIOBOM
KHCJIOTBI C MIOHAMU JKeJie3a o0pa3yeTrcsi KOMIUIEKCHOe coenmHeHne. COCTaB M OKpacka 00pa3yrOIIMXCs
komrutekcoB 3aBucut ot pH cpensl. [Ipu pH = 1,8-2,5 obpazyercst MoHocanmummnaTHelil komruiekc (1),
umeronmii cuHe-gpuoneroByto okpacky. Ilpu pH = 4-8 obpasyerca aucamuiparaeii komruieke (1),
UMEIOIINI KpacHO-Oypyto okpacky. TpucamuimnatHelii komruieke sxenesa (III), umerommii xenrtyro
OKpacky, oopazyercs mpu pH = 8 —11:

P . - .
- 0= O~
JFe ) @ Fel, @\/ Fe
CO0~ COO0~/2 . Co0=-/a
i : i n

Xoo pabomwur: K 1 mn moun npubasisitor 3 karum 5%-ro pactBopa xjiopuaa sxenesa (IID).
[TosiBneHwe GUOIETOBON OKPACKH CBUAETENBCTBYET O HAJMYUH AllCTHIICATUIMIIOBON HJIH CAITUIIH-
JIOBOH KHCIIOTHI B MOYE.

BeiBon:
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Pa6ora 4. Onpeoenenuepenayemuna u napayemamona 6 moue

@deHalleTUH U MapaneTaMmoi BBIIACNAIOTCS ¢ MOYOMl B HEM3MEHEHHOM BHUIE U B BUIE N-
aMHHO(eHOoNa (MPOIYKTA UX PA3IOKEHHS).

Xoo pabomer: K 1 mn moun npubasisitoT 2-3 kamnu 10%-ro pacTBopa CONISHOM KUCIOTHI U
OXJIAXKJIAIOT. 3aTeM K OXJIaXKICHHOH cmecu mnpubasisior 2-3 xammm 1%-ro pacTBopa HHUTpHTA
HaTpus W 2—3 Kalull CBEXenpurotoBieHHoOro 1%-ro pactBopa o-HadTona B 10%-M pactBOpe
NaOH. IlosBneHne KpacHOW OKpAacKH CBUAETEIBCTBYET O HAJIMYUM N-aMHHO(pEHOJAa B MOUe.
Bonbioit u30bITOK pacTBOpa a-Ha(TONA MEIIAET STOM PeaKIuu.

BriBoa:

HOI[HI/ICB npenoagaBaTciiia:

TEMA 3AHATUS 33. BOITPOCHI JIA ITIOATI'OTOBKHU K KOJIVIOKBUYMY 110
TEMAM: « BUOXUMMUSA KPOBU. BUOXUMUSA ITIUTAHUSA. BOAHO-
MUWHEPAJIBHBIN OBMEH. ®APMAIIEBTUYECKASI BHOXWUMMSI»

1. benku mnasmbl kpoBU. OCHOBHBIE OeNKOBbIE (hpaKUUU: aTbOYMUHBI, TI00YIUHBI, HGUOpH-
HOTeH (coaepKaHue, PyHKINH); aTb0yMUHO-TIIOOYTMHOBBIN KOA((GUIIMEHT U €T0 JHarHOCTHYECKOE
3Ha4yeHue. buonornyeckas poib U AMAarHOCTUYECKOE 3HAUYEHHE HEKOTOPBIX OEIKOB IIa3Mbl KPOBU
(ranTorioOuH, TpaHcheppuH, HepyIoIIa3MUH, UHTHOUTOPEI TpurichHa, C-peakTUBHBIN OEJIOK, HH-
TeppepoH, KPUOTTIOOYIUHBI).

2. MnnukaTtopHbie (hepMEHTHI KPOBU M X TUArHOCTUYECKOE 3HAYCHHUE.

3. Uro noHumarot nox remocrazom? IIpencraBienue o MexaHu3sMax remocrasza. Tpu OCHOB-
HBIX CTPYKTYPHO-(DYHKIIMOHAIBHBIX KOMIIOHEHTA reMocTa3a. K KakuM 1maTtoJornaecKuM COCTOSTHHU-
SIM MOT'YT IPUBECTH HapyILLIEHHs B CUCTEME reMocTasa’?

4. OyHKIIMOHAIBHBIC 3BEHbSI CHCTEMBI CBEPTHIBAHUS KPOBU M UX OMOJIOTHYECKAst POJIb.

5. CBepThIBatomas cucTeMa KpoBH (KOMIIOHEHTHI M HX MNpoHcXoxkaeHue). ['emokoarynsims
(ompenenenye, BpeMsi CBEPTHIBAHUS KPOBH, (a3bl U MX MPOJIOIDKUTENFHOCTS ). BHYTpeHHNMIT N BHEITHHH
MEXaHU3M TeMOKOAryJsiiuKi (CXeMbl), OOLIMe 3Tamlbl M OTAMYMA. AKTUBAaTopbl (akTopa XaremaHa.
Ponp TpomOoImTOB B remokoaryisiun. PHU3HMOJIOTHYECKHE KOHICHTpanui (HOPHHOTEHA B KPOBH.
Cxema nipeBpariieHus pudpuHoreHa B ¢puOpuH. MonekynspHsie pasnuuns ¢pudpuna S u |. dusnonoru-
YeCKHME KOHIIEHTPALINH KaJIBIIMS B KPOBH H €TO YIaCTHE B CBEPTHIBAHUH KPOBH.

6. AHTUKOAry/IsiHTHas cucreMa. Kiaccudukanus ecTecTBEHHBIX aHTUKoaryiasHToB. HanGo-
Jiee 3HAYMMBIE €CTECTBCHHbIC aHTHKOATYIISTHTBI, MEXaHU3M UX JeicTBUA. ICKyCCTBEHHBIE aHTHKOA-
T'YJISHTHI (MpuMepsl). MexaHu3M AeHCTBUS TUKyMapoJia U rernapuHa.

7. DuOpuHONUTUYECKAsE CHUCTEMa, MeXaHU3Mbl (puOpuHoau3a. IlnasmuHoBas cucrema (KOM-
MOHEHTHI M UX MTPOUCXOKACHNE, MEXaHNU3M JCHCTBUSA).

8. Buramun K. Xumudeckass mpupojaa, pasHOBHIHOCTH, YYacTHE B MpPOIECCEe CBEPTHIBAHUS
KpoBU. CHUHTETHYECKHE IPOU3BOJHBIE. AHTHBUTAMUHBI.

9. IumeBas IEHHOCTH YTIIEBOAOB, JIMIHIOB U OekoB. He3zaMeHHMEbIE W YCIIOBHO HE3aMEHH-
MbI€ (PaKTOPBI TUTAHUSI.

10. PeanbHBII 1 XKenaTeTbHBIN BKIA]] OCIKOB, )KHPOB U YTIIEBOIOB B SHEPTOMPOAYKIHIO. [1y-
TH ucnoiab3zoBanus ATO.

11. Buramun Bi1 (tnamun), B2 (pubodnaBun), nantoreHoBas Kuciora, PP (HukoTuHOBast Kuc-
nota), Be (mupunokcun), Be (dhonuesas kucnora), B12 (kobanamun), H (6uotun), C (ackop-OnHOBas
kucnota). Hazpare xumuueckyro npupoay. 3HaTh KoepMeHTHbIE (POPMBI U ydacThe B METa0OIN3-
M€, IPU3HAKU TUIOBUTAMHUHO3a, CYTOYHYIO MTOTPEOHOCTh. YMETh HApHUCOBATh OJIOK-CXEMBI ISl KO-
depmenTHBIX Gopm Butamunaa PP (HAJ[" u HAJI®) u Buramuna B2 (PMH u ®AJT).

12. BuramuHonofo0HbIe BeriecTBa: OuodaaBoHouabl (BUT. P), XonmuH, numoeBas KUCIOTA,
napaaMMHOOEH30lHasl KUCI0Ta, BUTaMUH U, KapHUTHH, HHO3UTOJ, TAaHTaMOBasi KUCIIOTA.
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13. OGpa3zoBanue u (pu3HoIOTHYECKas poJib aKTUBHBIX (opM Kuciopoja u azora. [loBpe-
JKJ1arolee 1edcTBUe CBOOOMHBIX PAIMKaIOB U aKTUBHBIX (hOpM KHCIOpOoJa. AHTUOKCUAAHTHAS 3a-
IHTA.

14. Toxodepoin. Xumudeckas Npupoja, yuactue B MeTaboau3Me, Mpu3HaKu TMIIOBUTAMUHO34,
CyTOYHas MOTPeOHOCTh, OCHOBHBIE UICTOYHUKN BUTaMuHa E.

15. Petunon. Xumuyeckasi Mpupoja, ydactue B MeTaboau3Me, MPU3HAKK TUIO- U THIIepBUTA-
MHUHO033a, CyTOYHAasi HOTPeOHOCTh, OCHOBHBIE HICTOUHUKHM BUTaMuHa A. KapoTHUHBI.

16. Buramun D. Xumuueckas mpupojia, BcachblBaHHE, MEXaHU3M JICUCTBUS, y4acTUE B MeTa-
Oonr3Me, MPU3HAKK TUIIO- U THIIEPBUTAMUHO3a, CyTOYHAs! MOTPEOHOCTh, OCHOBHBIC HCTOUHUKHU BHU-
tamuHa D.

17. MunepanbHble BelleCTBAa Kak He3aMeHHMbIe (akTopsl nutaHus. Kimaccupukamus. [lytu
MOCTYIUICHUS MUHEPaIbHBIX BEIIECTB B OpraHU3M, MEXaHU3MbI BcachbiBaHUsl. DYHKIIMYU MUHEpab-
HBIX BELIECTB. DJIEKTPOJIUTHBIA COCTaB OMOJOTHYECKUX KHUIKOCTeH. MeXaHU3Mbl PETyJsIIud 00b-
eMa U JJIEKTPOJIMTHOTO COCTaBa KUJKOCTEH opraHusma.

18. MakpoanemeHTsl. brosorudeckasi pojib MarHus, cepul, Kanbiius U ¢ocdopa. Pacipene-
JeHue B opranusme. ['opMoHbI, perynupyroiue ooOMeH Kaibius U Gochopa B opranusmMe (KaabIu-
TOHHH, MTAPATTOPMOH, KAIBLIUTPUOI):MECTO CHHTE3a, XUMHUYECKasi MPUPOIA, MEXaAHU3MBI IepeIadun
TOPMOHAJILHOTO CUTHAJIA B KJIETKE U 3(PPEKTHI.

19. Obmen Hatpus, Xyiopa U Kamms. Perynsmus oOmeHa. PeHHMH-aHTHOTEH3WH-
anprocreponoBas cuctema (PAAC) u ee peryiasTops.

20. MuxkposnemeHTsl. bronornueckas poib xkeie3a, Meau, KooanbTa, Ho/aa, IIMHKA, MapraH-
ua, propa, cenena. OOMeH MUKPO3IEeMEHTOB B opranu3me. OOMeH xenesa. Tpancheppun u dheppu-
THH.

21.Ouenka 00eCNEYeHHOCTH OpraHM3Ma BHUTAMHHAMU. BHOXMMHUYECKHE OCHOBBI CO3JaHUS
MOJINBUTAMUHHBIX ¥ BATAMHHHO-MUHEPATHHBIX KOMITJICKCOB.

22. ®apmaneBTuueckas OMOXUMHUA. 3aladydl U OMOXMMHYECKHE METOMbI, UCIOJIb3yeMble B
aHaJIM3€ U KOHTPOJIE KauyecTBa JIEKAPCTBEHHBIX MPENapaToB.

23.OcHOBBI (hapMaKkOKWHETHKHU. [IyTH MOCTYymIeHUs IeKapCTBEHHBIX BEIIECTB B OPraHU3M U
MeXaHU3MBbI BcachiBaHUs. DaKTOPHI, BIUSIONIAE HA BCAChIBAHUE.

24. TpaHcnopT JeKapCcTBEHHbIX BelecTB. Crenuduyeckue U Hecrenupuieckue TpaHCIOPT-
HBIE CUCTEMBI KpOBH. Pacripenienienue iekapcTBEHHBIX BEIIECTB B TKaHIX. DaKTOPHI, BIUSIOUINE HA
nporecchl hapMaKOKUHETHKH.

25. ®a3p1 buotpanchopmanuu BemecT. VI3MEHEHHsI aKTHBHOCTH M TOKCHYHOCTH BEIIIECTB B
nporecce Merabonusma. [IponekapctBa. dakTophl, BIMAONME HAa META0OIM3M JIEKapCTBEHHBIX
BEIIECTB: TeHETHUYECKHE, (PU3NOIOTUIECKHE 1 BHEIIHEH CPEJIbI.

26.Peakiuu OKHCIIEHHUS, BOCCTAHOBJICHHUS, THApPOIU3a. MUKpocoMalbHas CUCTEMa OKHCIIe-
HUs, posib HUTOXpoMa Pssp (cxema mpoliecca OKHCIIEHUsI BEIIECTB B cucteme nuroxpoma P450).
Wupyxius nutoxpoma P450. MeTabo113M 3K30M€HHOT0 3TaHOoaA.

27.Da3a KOHBIOTAIMN B CHCTEME OOE3BpEKHMBAHMUS JIEKAPCTBEHHBIX NpenapaToB. Buabl ko-
HBIOTAIUHU(TIIOKYPOHUPOBAHUE, AalleTUIMPOBAHNE, METHIMPOBAaHHE, Cylb(aTupoBaHue), KOCyO-
cTpathl U (hepmMeHThl. [Ipumeps peakiuii.

28. BriBeqieHUE JIEKAPCTBEHHBIX BEIECTB U3 OpraHuimMa (yTu U MexaHusmsbl). Ponb P — rim-
KOIIPOTEHHA, METaNIOTHOHEHHA.
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Ipunoowcenue 1

3K3AMEHAIIMOHHBIE BOITPOCHI 1O BUOJOTHMYECKOW XUMHUH

HEPBBIE BOITPOCHI
1. Awmwunokucnotsl. CTpoenue, kiaccudukanus, cBoiicta. [IlpuMenenue B kauecTse JeKap-

CTBEHHBIX IIPENapaToB.

2. [TlenTumnas Teopusi cTpoeHUs OCIKOBBIX MoJieKyn (Teopusi @umiepa). [IpuHIMIBL Kiac-
cudukanuu 6enkoB. CxoAcTBa U OTINYMS OSJIKOB U IENTH]IOB.

3. ®dusuko-xumuueckue cpoiictBa OenkoB. PactBopumocTh OeikoB B Boae. PakTopsl
YCTOMUMBOCTH OENKOBBIX pacTBOpoB. O0mIMe peakuuy Ha OeNKH: [BETHbIE U OCaKaeHus. Vcnomib-
30BaHME ATHX PEaKyii B (hapMaleBTHUECKON MPAKTUKE.

4. Mertonsl pa3aeneHusi OEIKOB, MENTHAOB M aMUHOKHUCIOT (31eKTpodopes; acopOIoH-
Hasi, HOHOOOMEHHas, paclpeliesuTesbHas xpomarorpadguu). Vicnonas3oBanue BecTepH-0JI0T aHAN-
3a JUIsS UASHTH(PUKAITIN OSITKOB.

5. Dramnbl MCCIEN0BaHUSl MEPBUYHON CTPYKTYphl O€NKOB M MENTHI0B. METO/bl OYUCTKH,
pasfeneHus M OIpEIeNICeHUs] MOJEKYJIIpHOM Macchl O€lIKOB M NEeNTUAO0B (JUaiu3, TIelb-
xpomatorpadus, renp-3nekTpodopes, n3o3aekTpodokycrupoBanme, ahdunnas xpomartorpadus).

6. Meroapl HccIeAOBaHUS aMHUHOKHCIIOTHOTO COCTaBa (MOHOOOMEHHasi Xpomatorpadus) u
AMUHOKHCIIOTHOM TIOCJICIOBATEIILHOCTH OenKoB U rentuaos (CaHmkepa, Damana, Akabopn).

7.  Metoabl U TOJXO0/bI K HICKYCCTBEHHOMY CUHTE3y O€JNKOB U NENTUIOB Ul NOJyYEeHHUs Je-
KapCTBEHHBIX MPENaparos.

8. IlepBuuHas M BTOpHUYHAs CTPYKTypa OenkoBoil mosekynbl. CBsi3u, CTaOMIM3UPYIOIINE
ux. OCOOEHHOCTH CTPOEHHUS MENTHAHON CBS3M U HUX POJib B (OPMUPOBAHUU NPOCTPAHCTBEHHOU
CTpYKTyphbI Oenka (moctynarel [lonmunra-Kopu). Buabl BTopudHO# CTpyKTYpBHI.

9. TIlonsaTHe O HaJBTOPUYHOM CTpyKType Oenka. CTpyKTypHble U (YHKLMOHAIbHbIE IOME-
Hbl. [IprunHbl GopMUpPOBaHUS TPETUYHOM CTPYKTYPhI OEIKOBON MOJIEKYJIBI.

10. Tperuunas ctpykrypa Oenka. CBSI3H, CTAOWIM3UPYIOIIHE TPETUIHYIO CTPYKTYpy. KoH-
(dbopmanMoHHbIE U3MEHEHU NpU QYHKIHMOHNPOBaHUU OeskoB. [leHaTypanus 6enka U GakTopsl, ee
BbI3bIBatonIye. Vcnonb30BaHne IBIEHUS I€HATypaluy B MEAULIUHCKON NPAKTHKE.

11. YerBeptuuHas cTpyKTypa O6enkos. [IpeumyiiecTBa cymecTBOBaHUS OEJIKOB C Y€TBEPTUY-
HOU cTpykTypoil. KooneparuBHble U3MEHEHNsS KOH(POpPMAIMU MOJUNENTHAHBIX Leneld npu QpyHk-
IIUOHUPOBAHUU OEJIKOB C YETBEPTUYHOM CTPYKTYpOH Ha MpUMeEpe reMOrIo0nHa.

12. benok-nurangHoe B3aumozeiicTBue. CrnoxxHbie Oenku. THIBI cBsi3el MEXIy OEIKOBOW U
HeOeIKOBOH yacTAMU MOJIEeKYIIbl. DYHKIIMU CIIOKHBIX OEJIKOB B OpraHu3Me.

13. MOHOHYKIECOTH/IBI, UX CTPOEHHE W POJb B KJIETKE. PONb IMUKIMYECKHX HYKICOTHJIOB.
[lepBuuHas cTpyKTypa HYKJIEHHOBBIX KUCIOT. OCOOEHHOCTH CTpOECHHMSI, PYHKIIMU U pacrpeaeseHus
B kietke JIHK u PHK. Meron ananusa nepsuunoii ctpykrypsl JJHK (Canmxkep).

14. Bropuunas ctpykrypa JHK u PHK. Buast PHK u ux ¢ynxnuu. Bzaumoneiictsue Hyk-
JIEMHOBBIX KHUCIOT ¢ Oenkamu. CTpoeHHe HYKJIEONpOoTeMHOB. OCOOEHHOCTH CTPOEHHUS XPOMOCOM U
pudocoMm.

15. Bbnort-anamu3 JIHK (Cay3epH-0:10T) u meton «otnedatkoB nansieny» JJHK. OcHoBHbie
JTanbl ¥ IPUMEHEHUE B MEUIIMHCKOM NPAKTUKE.

16. Jlunmmel, xnaccuukanys TumuaoB. OyHKIUH alyuITIUIEepoioB, Gocdo- 1 TITNKOIUTIH-
JIOB B OpraHU3ME.

17. Cnoxwusie nmunuasl. [IpencraBurenu. CTpoeHue, MoiIpHOCTb, OMOIOTHYECKast POJlb.
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18. JKupnble kucnoThl, K1accu(UKaLus 1 HOMEHKIaTypa. BeicokoHenpeienbHble AKUPHbIE KUC-
n0T1h1. [Iporcxoxaene u OGnoIoruueckast poib MpoCTariiaHIMHOB, TPOMOOKCAHOB, IEHKOTPUCHOB.

19. Vraeonbl. Knaccudukamnus. buomornyeckass poiab OTIEIBHBIX TPYIIT YTIIEBOAOB (MO-
HOCaxapu10B, JUCAXapUA0B, TOMO- U T€TEPONOINCAXAPHIOB).

20. Ponp (epMeHTOB B Ipoleccax XKHU3HEeAeATeNbHOCTH. [IpHHIMIBI HOMEHKIATypbl U
knaccuukanuu GepMeHTOB. ETMHUIBI aKTUBHOCTH.

21. Xwumundeckas mpupona u odurue cBoicTBa GepMeHTOB. MMMOOMIM30BaHHbBIE (pepMeH-
Thl, UX XapaKTePUCTUKA U UCMOJIb30BaHue. DepMEHTH! KaK aHAIMTUYECKUE peareHThl B JabopaTop-
HBIX UCCIIEZIOBAaHUSIX.

22. KodepmeHTsl, K1accupuKaIus 1 poib.

23. MexaHusm aeicTBHs (EepMEHTOB U (epMEHTATUBHAS KMHETHKA. YpaBHEHU Muxasiu-
ca-MenreH u Jlalinyusepa-bapka.

24. W3odepMeHThl, UX MOJEKYISIpHbIE Pa3HOBUIHOCTH, 3HAUCHHUE B KJIETKE.

25. Tlonsatre 00 aKTMBHOM W aJUIOCTEPUYECKOM IeHTpax (epmeHTOB. Ponb mpoctpan-
CTBEHHOU CTPYKTYpPHOU OpraHuzauuu B uX GOpMHUpPOBAHUH.

26. OOmas xapakTepucTHKa U KiaccU(UKAIMs BUTAMUHOB. [ unep-, rumo- U aBUTaMHUHO-
3bl. AHTUBUTaMUHBL. O1leHKa 00€CIIeUeHHOCTH OpraHu3Ma BUTaMUHAMU. buoxumuueckue moaxo/ sl
K CO3JJaHUI0 TIOJMBUTAMUHHBIX KOMILJIEKCOB.

27. Bwramunsl rpynmnsl A. [IpoButamunbl (kapoTussl). CTpoeHHe, CBOWCTBA M OHOJIOTH-
yeckas poJib. BcachiBaHue B KUIIEUHUKE. SIBJIEHMS TMIIO-U TUIEpBUTaMUHO3a. [luiieBbie HCTOUHU-
ku. CyTo4yHas HOTPEOHOCTb.

28. Bwramunsl rpynmsl D. [TpoBuramunsl. CtpoeHue u cBoiictBa. bronorndeckas pois. SB-
JIEHUsI TUIO-U runepBuTamuHo3a. [Tumessie ncrounuku. CyrouHas HoOTpeOHOCTb.

29. Bwuramuns! rpynmnsl E. CtpoeHue u cBoiicTBa. buonoruueckast ponb. SIBneHust Hemocra-
ToyHoCTH. [Tuimessie nctouHuku. CyToyHas HOTPEOHOCTb.

30. Bwuramunsl rpynmsl K. Ctpoenne u cBoiictBa. buonorndeckas poib. ['mmoBHTaMHHO3.
[Tumesbie uctounuku. Cyrouynast notpedHocTs. Bukacon. AHtaronuctsl Butamusa K.

31. buorun. CtpoeHue u cBoiicTBa, KoepmeHTHas popma. buonornueckas pons. Kommieke
OnoTHH-aBUIMH. SIBNeHus HenocTatouHocTH. [Tumessle nctouHnku. CyTouHast HOTPEOHOCTb.

32.  Bwuramuu Bi. Ctpoenue u cBoiicTBa. YdacTue B OCTpOoeHUH KopepMeHTOB. Pois B 00-
MeHe BelllecTB. SBieHus HepocTtaTouHOCTH. [Iumiesbie nctounnku. CyTouHasi MOTpeOHOCTb.

33. Buramun B. Ctpoenue u cBoiicTBa. Yyactue B 0OpazoBaHHH (DJIaBHHOBBIX KOdep-
MeHTOB. bronorudeckas posns. [Iummessie ucrounnku. CyroyHast HOTpeOHOCTb.

34. Buramuu Be. CTpoceHne u cBOWCTBa, yuacTre B oOpa3oBanuu kodepmeHTOB. Posib B 00-
MeHe BellecTB. SIBieHus runoBuTaMuHo3a. [Inmessie uctoynuku. CyrouHasi moTpeOHOCTb.

35.  Bwuramun Biz. Ctpoenue u coiictBa. Kobamuanasie KodhepMeHTH. YdacTue B 0OMeHe
BeniecTB. BHyTpennuit ¢akrop. SABnenus runosutamuuosa. [Iumessie ucrounnku. CyTo4yHas mo-
TpeOHOCTb.

36. Bwuramun C. CtpoeHue u cBoiicTBa. bronorndeckoe 3HaueHue. [Ipu3Haku TUIIO - U TH-
nepBuTamuHo3a. [Tumessie ncrounnky. CyTouHast moTpeOHOCTb.

37. TlanrorenoBas kucnota. Ctpoenue u coiictBa. KodepmeHTsl, conepxkamiye naHTore-
HOBYIO KucnoTy. buonorundeckas posnb. [Tumesbie nctounuku. CyroyHasi mIoTpeOHOCTb.

38. Bwutamunu PP. Ctpoenwue u cBoiicTBa. YUacTie B 00pa30BaHHH HUKOTHHAMHIHBIX KO(ep-
MeHTOB. buonorundeckoe 3Hadenue. [IposiBnenus runosuramryo3sa. [umessie nctounuku. CyrouHas
NOTPEOHOCTD.
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39. ®onmeBas KUCIOTa, CTPOCHHE M CBOMCTBA, y4acTHe B 0Opa3oBaHUM KOGEPMEHTOB.
Pons B oOMeHe BemecTB. OCHOBHBIE MPOsIBICHUS HepoctaTouyHocTH. [Tummessie nctounnku. Cyrou-
Hasi MOTPEOHOCTb.

40. BuramuHONOMOOHBIE BeliecTBa: OWOdIaBOHOWIBI (BUTAaMHH P), mapaamuHoOeH30iHas
KHUCIIOTa, MHO3UTOJI, TIAaHTaMOBasi KMCJIOTA, JIMTIOEBAasi KUCIIOTA, XOMuH, ButamuH U, kapHuTHH. broso-
TUYeCcKas poJib.

BTOPBIE BOITPOCHI
1. OOGMeH BemecTB U SHEPTUH, KaK BKHEHIINN MPU3HAK JKU3HeAeaTenpHocTd. Obmiee npe-

craBieHue o Metabonusme. Katabonuueckue n anabosnndeckue nytu. LlenTpanbHblie myTH MeTtado-
au3Ma. ENMHCTBO mpolieccoB acCUMMIIAIMK U JuccuMuisnuu. CBsi3b Ha ypOBHE CyOCTpaToB, BOC-
CTaHOBJICHHBIX KOQEPMEHTOB, SHEPTUH, PETYIATOPOB OOMEHA.

2. AnennnoBas cuctema (ATO, AI®, AM®, HsPO4, H4P207) u ee Guonorndeckoe 3Haue-
HUe. DHEepPreTU4eCcKui 3aps KIEeTKU. [[pyrue Makpospruueckue coelMHeHns. MexaHu3Mbl CHHTE3a
ATO.

3. OKHUCIUTENHFHO-BOCCTAHOBUTENLHBIC MPOIECCHl B TKaHIX. OKCHIOPEIyKTa3bl, KOpepMeH-
Thl OKcHaoOpenykTa3. Ponb kuciopoja B mpoieccax OMOJIOrHYECKOro OKUCICHHS. Y4YacTUE MUTO-
XOH/IpUH B Iporieccax GMOI0rHYECKOro OKUCICHHUS.

4. CoBpeMeHHOE MpEJCTaBIEeHHE O TKaHEBOM JbIxaHUU. CyOcTpaThl TKAHEBOI'O JIbIXaHMS.
JlpIxaTtenpHas el MUTOXOHIPHIA U €€ XapaKTePUCTHKA: MMPUINH3ABUCUMBIC U ()IIaBUH3aBUCUMBIE
JeTUpOreHasbl, yOUXuHOH (KO3H3UM (Q), HUTOXPOMBI. XMMHUECKOE CTPOEHHUE, y4acTHE B TPAHC-
IIOpPTE 3JIEKTPOHOB Ha KUCIIOPOJ.

5. MuToxoHpun, 0COOEHHOCTH CTPOEHUsI MeMOpaH MHUTOXOHIpuUi. Kommekcsl apixareib-
HOM Llenu: cocTaB, TONOJIOTHS, y4acTUE B Ipoleccax OMOJIOTMYECKOro OKHCIIeHus. MUTOXOHIpu-
anbHbIl cuHTe3 AT®. AT® - cunTaza. ConpsikeHHe MPOoLecCOB TKAHEBOrO JIbIXaHUs U (pochopu-
JIMPOBaHUS.

6. OxucnutensHoe ochopuarpoBaHre Kak OCHOBHOM MexaHu3M cuHTe3a AT® B )KMBOTHBIX
KJIeTKax. JTamnsl, peryasuus. [[puunHbpl runosHepreTH4eckuX cocTossHui. Pazoduureny u nHruou-
TOPbI TKAHEBOT'O JIBIXaHUS U OKUCIUTEIBbHOT0 pochopUInpoBaHusi, MEXaHU3M UX JIEHCTBUSL.

7. ®oTocuHTE3, CyMMapHOe ypaBHeHHE. 3HaueHue (OTOCHHTE3a AJs KHU3HM Ha 3emie. Xa-
paKTepuCTUKa (POTOCUHTE3UPYIOIIUX CTPYKTYp. [IurMenTs! oTocunTesa.

8. Cramuu orocuHTe3a. MexaHn3m cBeTOBOM cTanu. KoHeUHbIe TIPOTyKTHI CBETOBOM CTa UM,

9. O0Opa3oBaHue MPOTOHHOTO TpagueHTa B THiakongax. AT®d-cuHTa3a, €€ XapaKTepUCTHKA.
Mexanusm potodochopunupoBanusi. Henukinyeckuil U HUKINYECKUI TIEpEHOC 3JIEKTPOHOB B (po-
TOCHCTEMAX.

10.TemuoBas ctagus GoTOCHHTE3a, CyMMapHoe ypaBHeHHe. DPOoTOCHHTeTHYEeCKoe 00pa3oBa-
Hue rekco3 (nuki KanbBuHa), ero 3HaueHue AJis )KU3HU Ha 3emiie.

11.JlerunporeHa3bl, OKCHIa3bl, OKCUTe€Ha3bl. buonornueckas ponp B kieTke. CucreMa MUK-
POCOMHOTO OKHUCIIEHUS.

12.TpancnopT IMIIOKO3bI B KJIETKH Pa3IMYHbIX OpraHoB U TkaHel. [Iytu Mmetabonu3ma riioko-
3bl, X 3HAYEHHUE U B3aUMOCBS3b.

13.MeTabonu3M TIIMKOTeHA: TIMKOTeHEe3 W TIIMKOTeHOIN3, Ha3HaueHue. [locienoBaTenbHOCTh
peakuuili. MexaHU3MBbl peryssun.

14. ®ocdoponu3 u TUAPOIU3 INIMKOTeHa B IIEYSHU U MBIIIIAX. BiusHue axpeHannHa, ritoka-
rOHa ¥ UHCYJIMHA Ha TJIMKOTE€HOJIN3.

15. JluxoToMHUYECKHA pacnaj yrieBoIOB KaK MyTh MOJYYEHHUS SHEPTUU B KIIETKaX. AHa3pOOHOE
1 a3pOOHOE OKHUCIIEHHE TITFOKO3bI, 3Tallbl, KOHEYHBIE MPOTYKTHL. DHEPreTUIECKUIA BHIXO/I.
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16. I'mukonu3. DTamnbl, peakiuu, peryisius, Onoorndeckas pojb. DHEPreTHICCKUN BBIXO U
MexaHu3M oOpazoBanusi AT® B aHa3poOHBIX ycioBUsAX. CBsI3b TIMKOJIM3a C IPYTUMU MeTaboIu4e-
CKUMH TIPOLIECCAMHU.

17. CriuproBoe OporkeHue yrieroioB. OOmue peakuy Ajisg COUPTOBOIO OPOKEHHUS M TJIMKO-
JU3a, pa3lInyKs 3TUX JIBYX IpoieccoB. OOMEH 3K30I€HHOT0 3TaHOJIA.

18. [Tupysar kak HeHTpanbHbIi MeTaboauT. [TyTn npeBpaienus nupyBaTa B 3aBUCIMOCTH OT
SHEPreTUYECKOro CTaTyca U 0COOEHHOCTEN OKUCIUTEILHOTO METa00IM3Ma KIIETKH.

19. I'moxoneorenes. CyOcTpaThl, EepMEHTHI, SHEPTOTPAThI, OMOJIOTHYECKasl POJib. Peryssius
TJIIOKOHEOT eHe3a.

20. OxucnurenbHoe JeKapOOKCUIMPOBAHUE MHPOBUHOTPAIHON KHUCIOTBI U JPYTHX O-
KETOKUCIIOT, (pepMEHThI, KohepMeHTHI, Ouonornyeckoe 3HaueHue. OTIMYUE OT MPOCTOro JeKap-
OOKCUITUPOBAHUS.

21. JIMMOHHOKHCITBIA IUKJI KaK IEHTPATBHBIA METa0OJUYEeCKHI MyTh (JIOKaTU3aIus, moce-
J0BaTEIbHOCTh XMMUYECKHX TpeBpalieHnii). bruonornueckoe 3HageHne mukina. CBsi3b C MPOLECCOM
OKHUCIIUTEIBHOTO (hochHOopUIMpoBaHHUS.

22. Tlenro3odocdaTHblii MyTh pacaja rITFOKO3bI, STarbl, HA3HAYEHUE.

23. I'mokyponoBas kuciota. [Tyrs oOpasoBanus. [lytn MeTabonmm3ma rimroKypOHOBOM KHCIOTHL.

24. Mexanu3Mbl 00pa3oBaHMs YIJIEKUCIIOTO ra3a W BOABI — KOHEYHBIX MPOIYKTOB OOMEHa
BEIIECTB.

25. PecunTte3 numUIOB B KJIETKAaX CIM3UCTOM TOHKOro kuinedyHuka. ITytu pecunresa tpua-
UITIUIICPOIIOB, pochomumuaoB, 3GUPOB X0JIECTEPOIIa.

26. Tpancnopt nunuaoB B KpoBu. CTpykTypa, oOpa3oBaHne U METa0OIM3M XUIOMHUKPOHOB.
Ponp nunonporennnanmnassl B 0OMeHE XUIOMUKPOHOB U APYTUX JIUIIOTPOTEUHOB.

27. IlomyyeHue JUIIOCOM U UX MCHOJIb30BAHUE JUIS IOCTABKU JIEKAPCTBEHHBIX MPENapaToB K
OpraHaM U TKaHs;M.

28. Tpancropt nmunua0B B KpoBu. CTpyKTypa, oOpazoBanue u meradommsm JITIOHIT, JITIIIT
JIITHII. Posnp nunonpoTenHInIassl, IEYEHOYHOW JIMIIA3bl U PELEITOPOB KJIETOYHOW ITOBEPXHOCTH.

29. JlocTaBka JUMHUIOB B KJIETKA OPraHOB M TKaHeH. TpaHCIOPT XoJyiecTepoa, >KUPHBIX KUC-
70T. MexaHu3M nojyiepkanus OanaHca XoJjecTeposia B KIeTKax OpraHu3Ma.

30. Tpauncnopt nunmaoB. O6pazoBanue u nocienywmuii Mmeradonusm JIIBII B opranmnsme.
Ponpb JIXAT. ®@akTopbl, 0Ka3bIBAIOIIUE BIUSIHUE HA YPOBEHD JIUIONPOTENHOB IJIa3MbI KPOBH.

31. JlenoHMpOBaHUE JUIMHJIOB B )KUPOBOM TKaHU M MOOWIIM3AIUS K1pa u3 eno. Pojab ropMOHOB,
nenTuHa. VIcTOUHMKH CyOCTpaToB [yl CHHTE3a TPHALMIITIIULEPOJIOB B dKMPOBON TKAHH.

32. Tpancnopt, MOCTYIUICHHE B KIJIETKY U UCIIOJIb30BaHUE JKUPHBIX KUCIOT B KAYeCTBE HCTOY-
HUKOB dHepruu. OKUCIICHNE KUPHBIX KUCIOT B MUTOXOHAPHUSIX M TIEPOKCHCOMAaX. DHEPreTHIeCKUN
BBIXO/I.

33. buocunres %upHBIX KUCIOT. [Ipoucxoxnenue cyoctpaTos. [lomudepmMeHTHBINH KOMILIEKC,
CHHTE3UPYIOIIUM KUPHBIE KUCIOTHI B DyKapUOTHYECKOU KieTKe. 3Hauenue ouoruna, HAJJOH H".
AXTUBATOPHI H HHTUOUTOPHI CHHTE3a KUPHBIX KHCIIOT.

34. buocunres xonectepona. Perynauus ypoBHsl XosiecTepoia B KieTkax. [IpousBogHbIe X0-
necreposa. CBsi3b HapyleHH oOMEHa JIMIIUAOB C Pa3BUTHEM 3a00JIeBaHUI (aTepOCKIIEpO3, Keld-
HO-KaMeHHasi 00JIe3Hb, KUPOBOE TIEPEPOKICHIE TICUCHN ).

35. KetoHoBeie Tena. OOpa3oBanue KeTOHOBBIX Tell. [lytn karabomusma. [IpuduHbBI U ciien-
CTBHSI MTOBBIIIEHUS! 00pa30BaHMs KETOHOBBIX TEI.

36. buocunres ¢pochonmununos. JIunorponusie HakTopel Kak JEKapCTBEHHBIE CPEJICTBA.
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37. IlepeamunupoBanue. depmentol. Kodepmentsl. Pomb 3TOro mpomecca st sku3Henes-
TEIBHOCTH KJICTKH. J[MarHOCTHYECKOe 3HaueHUE OMpEeNieHUs] aKTHBHOCTU TPAHCAMUHA3 B CHIBO-
POTKE KPOBH.

38. Ilytu nezaMuHUpOBaHUA aMUHOKUCIOT. DepMeHThI U KOepMEHTHI OKUCIUTENHLHOTO Je3-
aMUHHUpOBaHus. buonornueckoe 3HaueHNe rIyTaMaTAerHAPOreHa3HON peaKInu.

39. Ilytu npeBparieHus 0€3a30TUCTOTO OCTaTKa aMHUHOKHCIIOT. | TMKOT€HHBIE W KETOTCHHBIE
AMHHOKHCIIOTHI.

40. ITytu o0Oe3BpexnBaHUS aMMHaKa B opranusme. TpaHCIoOpT aMMuaKa Ho KpoBH.

41. AMuHOKHUCIIOTHBIN (QoHJ KieTku. Vctounuku mnomnosnHeHus. [lyTH ucmonb3oBaHUs aMu-
HOKHCIIOTHOTO (pOoHJa. 3aMEHUMbIE Y HE3aMEHHMbIE aMHHOKUCIIOTHL. MeXaHu3Mbl CHHTE3a aMHHO-
KHCIIOT.

42. ObpazoBanue MOueBUHBI. Poiib MeyeHn B 00pa30BaHUM MOUYEBHHBI. 3HAUEHUE HCCIIEI0Ba-
HUS YPOBHSI MOYEBUHBI U OCTATOYHOTO a30Ta B KJIMHUYECKON MPAKTUKE.

43. JlekapOOKCHIMPOBaHUE aMHHOKUCIOT. OOpa3oBaHne OMOTEHHBIX AMUHOB M UX POJIb B Op-
rann3Me. OKHcIeHne OMOTeHHBIX aMUHOB. JIeKapCTBEHHBIE CPEICTBA — WHTHOUTOPHI aMUHOOKCH-
na3. AHTUTUCTaMHUHHbIE MPEnapaThl.

44. Cpsi3p 0OMeHa JIMMUIOB U yIiieBooB. VX B3auMonpeBpalieHus.

45. OGpa3oBaHue U UCIONIb30BaHuE B KiieTke arui-KoA u anetmin-KoA.

46. ObpazoBanue u (HU3MOJIOTHYECKAs] POJIb aKTUBHBIX (hopm kuciopona. [loBpexmaromiee
JeficTBrEe CBOOOTHBIX paJKaIoB U aKTUBHBIX (DOPM KHCIOPO/Ia.

47. ®epmenTatuBHas U HedEepPMEHTATUBHAS CHUCTEMbl aHTUOKCHUIAHTHOMN 3alllUTHI B KIIETKE.
AHTHOKCUIAHTHI KaK JICKApPCTBEHHBIC MTPETIAPaTHI.

TPETBU BOITPOCHI

1. Topmonsl. Xumuyeckas npupoja. Kinaccudukanus. CBs3b CTPYKTYpbl TOPMOHOB € MeXa-
HU3MOM HUX JeicTBHUs. 'OpMOHBI Kak JIEKApCTBEHHbIE IIpenapaThl, UICTOYHUKH MOJYyYEHHUS U HX
IIPUMEHEHNE B MEAMIIMHE.

2. T'opmonsl agenorunodusa. CBsa3b ¢ runmorazamycom.Poss B perynsmun nepudepruaecKinx
XKelle3 BHYTpeHHeW cekpennu. COMaTOTPOHHBIM TOPMOH, XMMHYECKasl MPHUPOJAA, MEXaHWU3M JcH-
CTBUS, BIUSHIE HA META0O0JIH3M.

3. T'opMmoHBI 3a7Hel oM runogusa: Ba3ompeccuH, OKCUTOUMH. VX XUMuyeckas Mmpupona,
MOJIEKYJISIPHBIM MEXaHU3M IIPOBECHUSI CUTHANIA B KIIETKY, BIUSHUE HA META0O0IN3M.

4. T'opMOHBI IIUTOBUIHOM Xkene3bl. VX cTpoeHne u obpazoBaHue. MexaHu3M JIeHCTBUSL, BIIU-
ssHUE Ha MeTa0osn3M. ['uno- u runepTupeos.

5. T'opMoOHBI, perynupyromne ooMeH Kanbus 1 Gocdopa. Xumudeckas npupoaa. MexaHusm
necTBus, 3O PeKThI.

6. MuacynuH. XuMudeckas IpUpoia U MEXaHU3M JeWCTBUS. Poib HHCYIMHA B PETyIISIHA 00-
MEHa yIJIE€BOOB, JIUIHNI0B U OEIIKOB.

7. Merabonuyeckre HapylIeHUsl IpU caxapHoM auadere. Ponb rmuko3mnupoBaHus O€NKOB,
BOCCTQHOBUTEJIBHOTO ITyTH OOMEHA TITIOKO3BI.

8. I'mroxaroH. Xumuueckasi pUpoIa, pEIenTopbl, MEXaHU3M Tepe/layi CUTHAJIA B KIETKaX—
MUIIEHX, BIIASHAE HA META0O0IH3M.

9. I'MIOKOKOPTUKOUBI, CTPOCHHUE, PELENTOPbl, MEXaHU3M Ie€peJauyd CHUTHAJIOB B KIIETKaX-
MUIlIeHsX. BiausiHue Ha MeTaboau3M.

10. MuHEpaIOKOPTUKOUIBI, WX CTPOCHUE, MEXaHW3M IIepeladyd CUTHAJOB B KIIETKaX-
MunieHsx. BiausHue Ha metabonusm.

11. T'opMOHBI MO3TOBOI YacCTH HAJMOYEUYHUKOB: aJpeHaNnuH, HopaapeHanuH. CTpoeHue, CUH-
Te3. MexaHu3M MPOBEICHUS CUTHAJIA B KJICTKU-MUIIICHHU, BIUSIHUE Ha META00IH3M.
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12. ITonoBble TOPMOHBI, XUMHUYECKasl MPUPOAA, MEXAHU3M IEpeJauyd CUTHAJIOB B KIIETKaxX-
MUIIEHSX.

13. buocuHTe3 MypUHOBBIX HYKJIEOTHI0B. MicxoaHble cyOcTpaThl cunTe3a. Perynsmus cunTe-
3a. Pojb BUTAMMHOB B MEXaHM3Max CUHTE3a.

14. buocuHTe3 NUPUMUIMHOBBIX HYKJIEOTUAOB. Mcxoanble cyOcrparsl cuHTe3a. OporoBast
kucioTa. Mcrounuku neHtos. Perymsuus cunrte3a. Ponb BUTaMHUHOB B CHMHTE3€ MUPUMHIAHOBBIX
HYKJICOTH/IOB.

15. Marpuunbiii mexanu3m cunrte3a [JHK. depmentsr u cydctparsl cuHTe3a. OcoOeHHOCTH
CHHTE3a y DYKapHOT.

16. [Tonumepa3Has LenHas peakuus U KIOHHPOBAaHUE KaK METOABI HCKYCCTBEHHOTO Pa3MHO-
xenus JIHK. OcHoBHBIE 3Tanbl U IpUMEHEHHE B (hapMaleBTHUECKONW MPAKTHKE W B TUATHOCTUKE
3a00JIeBaHUH.

17. Cunte3 PHK. ®epmenTsl u cyOcTpaThl cuHTe3a. OCOOEHHOCTH CHHTE3a Yy 3yKapuoT. Pe-
TYJISALUS CHHTE3A.

18. I'eneTruecKkuii KOJ U €ro CBOICTBA.

19. Ponb 1-PHK B cunrese 6enka. Crnerpduunocts APCa3. Anantopuas ¢pynkius T-PHK.

20. PekorHunus 1 TpaHCIALMS KaK 3Tallbl peaynu3alii TeHeTUYeCKol HHPOPMAalLlUU B KIIETKE.
Cy0ctpatbl, epMEHTHI, MEXaHHU3M.

21. Perynsuus OnocuHTe3a Oenlka B KJIETKE Ha TeHETHYECKOM ypoBHE. Poib rHCTOHOB, TOp-
MOHOB, KUPOPACTBOPUMBIX BUTAMUHOB, aHTUOMOTHKOB.

22. IlocTTpaHcnaunoHHas MoIUGUKaIMs MOJIeKyl Oenka. [ uapokcunrpoBaHue, TIMKO3WIN-
pOBaHUE, OTPAHUYCHHBINA POTEONN3. Jpyrue MexaHu3Mbl HOCTTPAHCISIIHOHHBIX MO (DUKAIIHIH.

23.00parumast 1 HEoOpaTuMas peryisnus OMOXuMHUIECKHX peakuuid. [IpencraBnenne o mexa-
HU3ME H30CTEpHUECKON perynsauuu. Vcrnonb3oBaHUE MPUHIUIIOB M30CTEPUYECKON pEryssiuuu B
MEIULMHCKON PaKTUKE.

24. TlpencrapineHre 0 MEXaHU3ME AIOCTEPHISCKON PETYIISIINN OMOXUMHUYIECKAX PeaKIni. AJl-
nocrepudeckue dPppexTopsl. Buibl ammocTepuyeckon peryIsimyu.

25. KoBanenTtHast Moiu(puUKaus CTPYKTypbl ()EPMEHTOB KaK MEXaHMU3M PEryJsiuu OHMOXH-
MUYecKUX peakuuit. Ponb peakuuii dpochopunrpoBanus B KoBaJeHTHOW Moaudukanuu. Perynsaro-
prl hochopunrpoBaHus GEpPMEHTOB.

26. 'ymopanpHas peryisius oOMeHa JUMUI0B. Poib OTAENBbHBIX TOPMOHOB B MEXaHHM3Max
PEryJsIUY JUIMUIHOTO OOMEHa (MHCYJINH, aipeHaINH, TIII0KaroH, CTEPOHIHbIE TOPMOHBI).

27. I'ymopainpHas peryisius ooMeHa yrieBooB. Pojib OTenbHBIX TOPMOHOB B MEXaHU3Max
perynsiun oOMeHa yrieBoJ0B (MHCYJIUH, aApeHaNH, TIIFOKaroH, TITFOKOKOPTUKOU/IBI).

28. 'ymopanbHas peryisiinst COJACpKaHUs TIOKO3BI B KPOBH. MeEXaHU3MBI PETYISTOPHOTO
JeWCTBUSI TOPMOHOB.

29. O6mue npeAcTaBiIeHUs O MOJIEKYJIIPHON OpraHu3aluy OMOJIOTHYecKUX MeMOpaH. Yua-
CTHE CTPYKTYPHBIX KOMITOHEHTOB MEMOpaH B MEKKJIETOYHON CHUTHANIM3anu. PerenTopsl, Kiaccu-
¢buKkanys penenTopos.

30. Mexanu3Msbl nepegadynd WHGOpMAMK OT BHEIIHUX CHUTHAJIOB Ha BHYTPUKIETOYHBIE MPO-
reccbl. MexaHn3Mbl yCUJICHUs] CUTHAJIOB. BTopruyHbIe MOCPETHUKN M MEXaHU3MBI UX 00pa30BaHusl.

31. MexaHu3MsbI niepeaud WHGOpPMAIMKA OT BHEITHHX CHUTHAJIOB Ha BHYTPUKIETOYHBIE TPO-
1ecchl. MexaHu3Mbl ycusieHus curHanoB. Pons G- 0elKoB B 3THX Mpolieccax.

32.AleHUNaTIMKIA3HBIA MEXaHU3M Tepeiadd HHPOPMALMU OT BHEIIHUX CUTHAJIOB HA BHYT-
puKiIeTouHble npouecchl. Poib hocdoauactepaspl. 3Hauenue ypoBHsI TAM® 11 KIETKH.

33.MexaHu3Mbl nepeaayd MHGOpPMALMK OT BHEIIHUX CUTHAJIOB HA BHYTPUKJIETOUHBIE IPO-
reccol ¢ yuactueM docdonunassl C.
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34.MHo3uT0ah0oCchONMUIMUIHBIN TyTh BHYTPUKICTOYHON cUTHaNMM3auu. aosutontpudocdar
U TUAIIITITUIEPOTI, MEXaHU3MbI 00pa30BaHus U ACHCTBUS.

35.Pos1b HOHOB KaNbLUs B MEXaHU3MaxX TpaHC(hOpMalMy BHEIIHUX CUTHAIOB. KambMo1yuH.

36.Ponb orpaHrYeHHOr0 MPOTEOIM3a B MEXaHU3MaxX PEryslud MpPOIECCOB KU3HEAEATEIb-
Hoctu. CBepThiBaHUE KpoBU. DAaKTOPHI U MEXaHU3Mbl CBEPTHIBAHUS. 3HAUCHHE HMOHOB KaJbIUS U
ButamuHa K B mporieccax cBepThIBaHUS KPOBH.

37.Ponp OrpaHU4EeHHOrO MPOTEONN3a B MEXaHU3MaX PEryISLUU MPOLECCOB JKU3HEACATENb-
Hoctu. Pubpunonu3. buonornyeckas ponb pudpunonusa. [lnazmMuHoBas cucrema.

38.AHTHKOAry/IsiHTHAs cucTteMa. [lepBUYHbIC M BTOPUYHBIE aHTHKOATYJISTHTHI.

39.BaxHeiiine XxapakTepUCTUKH U COCTABIISAIONINE UHTETpalluu MeTabonu3ma.

40.0cobenHocTr MeTaboMM3Ma B IIEUEHU TOCIIE MPUHATHE ITHIITH.

41.0cobenHocTH MeTad0JIM3Ma B [IEYEHH HATOIIAK.

YETBEPTBIE BOITPOCHI

1. ®apmaneBtuueckas Ouoxumusa. [Ipenmer u 3amaun. bUOTeHHBIE U CHHTETHYECKHE Jie-
KapCTBEHHBIE CPENICTBA. BHOXMMHUUYECKHE METO/IbI, HCIIOJIb3YeMbIe B aHAIN3€ U KOHTPOJIe KayecTBa
JICKapCTBEHHBIX CPEICTB.

2. buoxummueckrue OCHOBHI (hapMaKOKUHETHKHU JEKapCTBEHHBIX cpeacts. [lytu mocrymie-
HUS JIEKapCTBEHHBIX MPENapaToB B OPraHU3M U MEXaHHU3MbI X BcachbiBaHUS. DaKTOPHI, BIUAIOIINE
Ha BCachIBaHHUE.

3. Tpancnopt nekapcTBeHHbIX BemecTB. Criennduyeckue u HecrieupUIecKue TpaHCIOPT-
HbIE CHCTEeMbI KpOoBU. Pacripenenenue iekapCTBEHHBIX BEIIECTB B TKaHAX. [IyTu 1 MeXaHU3MBI BbI-
BEJICHUS JIEKAPCTBEHHBIX BEIIECTB U3 OpPraHU3Ma.

4.  buorpanchopmanus JeKapcTBeHHBIX BemecTB. Maspl OMoTpaHchopMalny, UX XapakTe-
puctuka. @akTophl, BIUSIONNE HA META00IN3M JICKAPCTBEHHBIX BEIIECTB.

5.  Pomp muroxpoma P450 B MeTaGonmu3Me SHIOT€HHBIX COEIMHEHMH M JIEKapCTBEHHBIX
npemnaparoB. Cxema npolecca OKHCIeHHs B cucteMe nuroxpoma P450. Manykuus cucreMsl IUTO-
xpoma P450 .

6. Merabonuueckas Tpancopmarus, kakl ¢aza 00e3BpeKMBAHUS JIEKAPCTBEHHBIX TpETa-
patoB. Buasr u hepMeHTHI.

7. daza KOHBIOTALUU B cUCTEME 00€3BPEKUBAHUS YHJIOTEHHBIX COETMHEHUN U JIeKapCTBEH-
HBIX TIpernapaTtoB. Buabl KoHbIOTanmu (TITIOKYpOHUpPOBAHHE, AlETHIIMPOBAHHE, METHIMPOBAHHE,
cynbdarupoBanue). Kocydcrparsl  pepmMeHTH KOHBIOTamu. [IpuMepsl peakiuii.

8. IlepeBapuBaHHe HYKJICONPOTEHHOB B JKEIyIOYHO-KHIIEYHOM TpakTe. KoHeuHble Tpo-
IOYKTHI pacraja MUPUMUAMHOBBIX U MyPUHOBBIX HYKJIEOTUIOB. [ HmepypukeMus, moaarpa, moaxosl
K JMarHOCTHKE, MPO(PIIAKTUKE U JICUCHUIO.

9. Asotucterit 0ananc. HopMel OenkoB B muTaHWU. bruosorndeckast ICHHOCTH OEJIKOB.

10. IIumeBas LEHHOCTb OENKOB, YIJIEBOJOB, JIMIUAOB, YCBAaHBAEMOCTb B IKEIyJOYHO-
KHIIeYHOM TpakTe. HezameHnMbIe (pakTOphl MUTaHUS. DHEPTUS — TOTPEOHOCTD, MPOUCXOXKICHHUE U
pacxo/I0BaHuE B OpraHu3Me.

11. TIpumeneHue (GpepMEHTOB U UX MHTMOMTOPOB B MEIUIIMHCKON MPAKTHKE JJIs JICUEHUS U

JTUArHOCTHKH 3a0oJieBaHUi. DepMEeHTHI KaK aHATMUTHYSCKUE PeareHThl B JJAOOPATOPHBIX HCCIIEI0-
BaHUSX.

12. Ponb nevyeHu B oOMeHe OETKOB, YTIIEBOOB, JIUITHIOB.

13. Antutokcuueckas pyHkuus neueHu. OOe3BpeKUBaHHE B MIEYCHU TOKCUYHBIX BEIIECTB,
HOPMaJIbHBIX META0OJIUTOB, JICKAPCTBEHHBIX MTPEIapaToB.

14. CuHTe3 W pacnaj KpOBSHBIX IMHTMEHTOB. PoJIb TieueHW B 0Opa30BaHHUM YKCITYHBIX ITUT-
MeHTOB. MeTaboIm3M JKeTYHBIX MUTMEHTOB. JKenTyxa: BUAbl U MPUINHBI €¢ BOSHUKHOBEHHS.
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15. IIpoucxoxaeHue (HepMEHTOB IJIa3Mbl KPOBU. 3HAUCHHUE OMPEEICHUSI aKTUBHOCTH (ep-
MEHTOB B IJIa3Me KPOBH C AMArHOCTHUYECKON HENBIO U ISl KOHTPOJIA 32 3(h(heKTHUBHOCTHIO JICUCHHUS.

16. Xumudeckuil cocTaB IJIa3Mbl KpOBH. MeETOJBI MCCIIEIOBAHUS XMMHYECKOTO COCTaBa
J1a3Mbl KPOBH, HCIIOJIb3yEeMble B KIIMHUYECKOM MPaKTUKE.

17. BydepHbie cucteMbl KpOBU U UX 3HadeHHE. J[okazaTenbcTBO Oy(hepHBIX CBOWCTB CBIBO-
poTtku KpoBu. OO0111ee mpeAcTaBIeHUE O PEryIsuU KUCIOTHO-0CHOBHOTO cocTosHus (KOC).

18. MexaHu3MBbI IEpeHOCA YTIACKUCIOTH U KHCIOPOAa KPOBBbIO. MeXaHU3Mbl pa3BUTHS THUIIO-
KCUYECKUX COCTOSHUU.

19. benku mnazmel kpoBu. DyHkuuu. KIMHHKO-OMOXMMHYECKOE 3HAYEHHE OIpeaeTICHUS
ob1ero Oenka rniaa3mMbl KPOBU M OSIIKOBBIX (Ppakiuii.

20. Metoael OOHApYKEHUS W KOJMYECTBEHHOTO OIpENeiICHHsI OCTKOB B OHMOIOTHYECKUX
KHUAKOCTAX (MOYa, TUIa3Ma KpOBHU) U JIEKaPCTBEHHBIX MpenapaTax.

21. OcHoBHBIE ITOKA3aTeNIM aHaJIM3a MOYH 37J0POBOT0 YEJIOBEKA.

22. TlaTonoru4eckre COCTaBHBIC YaCTH MOYH M MX OIPEICIICHHE.

23. IlepeBapuBaHue OCITKOB B JKEIYJAOYHO-KHIIEYHOM TpakTe. KadecTBeHHBIH W KoiIHye-
CTBEHHBIN aHAIIN3 JKEITYA0YHOr0 COKa. POb COSHOM KMCTOTHI.

24. Cok NOIKeNyI04HON Kele3bl. YdacTue B iepeBapuBaHUU YIII€BOIOB U JTUIKIOB. [IpuH-
[UIBI ¥ KIMHAYECKOE 3HAUeHUE OTPEeACTICHUS aKTUBHOCTH aMUJIa3bl B MOYE.

25. Krnaccudukanus u cCBOHCTBa mpoTeas. Ydactue B nepeBapuBanuu OeinkoB. CyOcTpaTHas
cnenupuIHOCTh. MHrMOUTOPHI MPOTEa3 U UX UCIIOJIb30BAHKE B KIIMHUYECKON MIPAKTHKE.

26. ITumeBas neHHOCTH yriaeBonoB. [lepeBapuBanue U BcachlBaHUE YIiieBOJOB. Ponb kiet-
YaTKH U TIEKTUHOB B MUTAHUU. YTJIEBOJIbI KaK JICKAPCTBEHHBIE ITPETIapaThl.

27. DTarpl epeBapuBaHUs JUIHIOB MHAIIH B JKEITYI0YHO-KUIIEYHOM TpakTe. Pob KemqHbIx
KHCIOT, epMeHTOB. [IeueHOUHO-KUIIeUHAs: peLUPKYIIALUS KETUHbIX KUCIOT. MeXaHU3Mbl BCaChl-
BaHU NMPOJYKTOB (PepPMEHTATUBHOI'O THIPOJIN3A JKUPA.

28. XuMuYecKHe peakiuu, JIe)Kale B OCHOBE THUEHHs OCTTKOB B KHIIEUHUKE. MeXaHU3MBbI
00€3BpEeIKUBAHMS X B OpPraHU3MeE.

29. Bopa. 3nauenue Boabl. buonornyeckas poib HaTpus, Kaiaus, Xjopa. MexaHU3MBbl pery-
JSILMM BOJIHO-MUHEPAIBbHOT0 0OMEHa.

30. MakpoanemeHTs! (Kanmbiuii, pochop, maramii). bruonornyeckas poib.

31. Poxb cepbl B 0OMeHe BEIIECTB (THOJIOBbIE U AUCYIb(PHUIHBIEC TPYIITBI OETKOB M TOPMOHOB,
UX ydacTue B (POPMHUPOBAHUU CTPYKTYpPbI U cHelM(PUUECKHX CBOUCTB OenKa; IIyTaTHOH, CYIb(o-
JMMUBI, THAMUH, OMOTHH, Y4acTHE CEPhI B IIPOLIECCAX 00E3BPEKUBAHNUSA).

32. MuxkposnemeHThl. X 3HaueHue. Poias MOHOB MapraHiia, Meid, IIWHKA, ceJieHa, KoOanbTa,
Mona, ¢ropa. bruoxumuueckue OCHOBBI CO3JaHMsS COANAHCHUPOBAHHBIX BUTAMHUHHO-MHHEPAIbHBIX
KOMILJIEKCOB.

33. MexaHu3MbI BcachIBaHUs, TPAHCIIOPTA U JCTIOHUPOBAHUS kene3a. Poib jkenesa B opra-
HU3ME.
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Tpunoorcenue 2

IHOBTOPUTE U 3AIIOMHUTE HEKOTOPBIE BUOXUMHNYECKHUE KOHCTAHTbBI

KPOBb
[110THOCTH KPOBU (LIETHHOI) 1,05-1,06
pH 7,37-7,44
OcCMOTHYECKOE JaBJICHUE 7,6-8,1 atm
OHKOTHYECKOE TaBJICHUE 0,03-0,04 at™
I'mroxo03a ma3Mel (CBIBOPOTKH) 3,9-6,1 mmob/a
OO0111e JTUMHIBI 3,5-6,5 r/n

TpuaruiIraunepossl 0,85-2,0 mMmouB/11
XosecTepon 3,9-6,2 MMOJIB/TI
OO0muit 6€710K CHIBOPOTKH 65-85 r/n
AnpOymMuH 35-50 r/n
['moGyrHbBI 20-35 t/n
DubpuHOTeH 2-4 1/n

OcTaTO4HbIN a30T MJ1a3Mbl (CBIBOPOTKH)

14,3-25 MMOIIB/1

MoueBuHa T1a3MbI (CBIBOPOTKH )

2,5-8,3 MMOJIB/T

AMMUaK KpoBU

6—65 MKMOJIb/I

MoueBas kucnora

0,15-0,5 MMouB/1

['eMOr00MH :MyXUUHBI

130-160 1/

YKEHIIIMHBI 120-140 r/n(mo 150 r/m)
bunupyOunmnnazMel (CBIBOPOTKH): 00U 8,5-20,5MKMOIIB/JT
npsIMOi JI0 5 MKMOJIb/JT
HENPSAMOU 10 16 MKMOTIB/T

Na* B mazme

135-150 Mmmosb/1

K* B mna3zme

3,4-5,6 Mmmonb/n

Ca?" B mnasme (06wiA)

2,2-2,7 MMOJIB/T

KEJIY IOYHBIN COK

KucnotHOCTb kenyaouHoro cokaoOras

40-60 MmMoB/1

cBoboauas HCI

20—40 MmO/

cBsa3anuasa HCI

1020 mMonb/n

MOYA
IInoTHOCTE 1,01-1,025
pH 5,0-7,0
OO0mwmit a30T 10-18 r/cyr
MoueBuHa 20-35 r/cyT
A30T aMMHuaKa 0,5-1,0 r/cyT
Bbenox < 150 mr/ cyr

143



OI'TABJIEHHME

1. Beenenue B onoxumuto. CTpoeHHEe aMUHOKUCIIOT U IenTUI0B. KomuecTBeHHOE onpe/ielieHue

COZIepKaHUs OENIKA B OMOTOTHUECKUX FKHIIKOCTIX .vveuvverreeueessresseesssessesssnesssessssasseassssssssssssssssssesssesssesnsessessesnsesnsesnns 4
2. CTpyKTypHasi opraHu3aius OeJIKOB U OCHOBBI HX ()YHKIIMOHHPOBaHUs. Peakiun ocaxaeHus OCNKOB ................ 7
3. OU3HUKO-XUMUYECKHIE CBOHCTBA OCIKOB. METONBI Pa3elICHHS, BEIICIICHIA U OUUCTKH OCITKOB.......verveveereeeene 13
4. depMeHTHI: KIaccuUKaIus, CTPOCHUE, CBONCTBA. KHHETHKA (DEPMEHTATUBHBIX PEAKITHH ....ve.vvereeveseesieeeeneens 18
5. Perymsnus paboTel hepMeHTOB. ONpeIeIeHNE aKTUBHOCTH (DEPMEHTOB ...evveerveerreesreesteasieesieestessiessbeessessesssesnns 23
6. Bompoch! /Uit TOATOTOBKU K KOJUTOKBHYMY O TeMaM «BEITKHA. DEPMEHTED) ....c.veevviiirvirieeiesiesiesissiesnesieesee e 28
7. BBenenue B MmeTabonu3M. buonornyeckoe okucnenue. LleHTpanbHble myTn MeTaboIu3Ma

(oxucnurenpHoe nexkapOokcunupoBaHue [IBK, TUMOHHOKUCTBII LIAKIT) ..ocvveveeieeieeie et 29
8. DHepretrueckuii oOMeH. TkaneBoe NbIXxaHue. DOTOCHHTE3 (CBETOBAS CTAIIMISI)....vevveesreesiessieaueesrensiesssessesssesnns 33
9. VrneBonsl. [lepeBaprBaHie yrieBOMOB. OOMEH TTIKOTCHA. ..euveerveesreesreesreesseessesssessseassesssessussnsesssessesssesssesssesssesnes 39
10. AHa’poOHBIIi U a3pOOHBIH MyTH pacnaja rIOKo3bl. MeTaboau3M NUpyBaTa.l TIOKOHEOTEHES ... veevveenreeneeenn 42
11. TTerTo3odocdaTHbINM U TIFOKYPOHOBBINA MTyTH 0OMEHA TIIFOKO3bI. DOTOCHHTE3 (TEMHOBASI CTaIHA)

Perysnsiyst YPOBHS TITFOKOBBE B KPOBH ......veveeuvetessesseessessessessesssessessessssssessessessnsssessessesssessssstanssssessessesssessessesesssessens 46
12. Bonpocs! A7l TOATOTOBKH K KOJUIOKBUYMY 110 TeMaM «BBenenne B MeTa0omm3M 1 OHO3HEPTeTHKY.

OOMEH YTIICBOOB. DOTOCHHTERN ....euveeuvienteesreesseeteeseestease e st eseasbeasseasbeasse e st e ke eab e e be e s beaab e e s be e s bt e beebeebeebeenneenneenns 52
13. OOMeH JMIHUIOB: IepeBapuBaHKe, BCaChIBAHUE W PeCUHTE3. TPaHCIIOPT SK30ICHHBIX

TUNUAOB. OMPEICITICHUE AKTUBHOCTH JTHTIAB ... veesveesteesteesseesseesseesueesutessessseessesssesssessseessessssessesssesssssssesssssssssssnsssnssnnes 54
14. JlenoHMpoBaHUe W MOOMIH3AIMsA TUUIOB. OOMeH xonectepoiia. TpaHCIoOpT JIMIHIOB KPOBBIO.

OmnpeneneHne B-THUITOMPOTEUHOB B CHBIBOPOTKE KPOBH ... c.veeueesrertessesstessesuesseesssastssessesssessessessesssessessesssssessessesssessenes 58
15. BHYTpHKIETOYHBIH OOMEH KHPHBIX KucoT. KeToHoBEIe Tena. KommuecTBeHHOE onpeielieHue

XOJIECTEPOIIA B CHIBOPOTKE KPOBH .....veevtistestiaseestestesseassessessesseessesseshessssasessesssessessessessssssessessessssssessesssessessessessesssessens 61
16. Borpochk! [T TOATOTOBKH K KOJUIOKBUYMY IO TEME «OOMEH JTHITHIIOBY ...vvvevveesveesveesieesieesseessesssesssesssesssessseens 66
17. KOHTPOJIb MPAKTHYECKUX HABBIKOB OMOXUMHUUCCKOTO AHAIIHBA +vveerveesveesseesseesseessessseessesssesssesssesssesssesssesssesssenns 67
18. Azotuctslii 6ananc. [lepeBapuBanue 6enkoB. I1yTu HCTIONB30BaHUST AMUHOKHUCIIOT B KIIETKE.

PNt 0102 B () 2 (01012 (0 WO J o) < I T TP PP PP R PTRRT 69
19. BHyTpuKIeTO4YHbIi 00MeH aMHHOKUCIIOT. OTipeieNieHne aKTUBHOCTH

AMUHOTPAHC(EPA3 B CHIBOPOTKE KPOBH. .....veeuveeutiesteasseasseasstaseaseasseaseasseaseasseaseasesseasseassesssessseesseassessesnsessessnesnne 73
20. ITytu oGe3BpexuBaHus aMmmuaka. KolndyecTBeHHOE ONpEeIeNeHIE OCTATOYHOTO a30Ta

KPOBU F MOUECBIHBI B MOUE. .....veeuuttesteeasseeastseessattassesasssassseessseesasesasse s e ssse e sab e e s s s e s e b e s e ebe e e ek st e s b e e e b e e e nne e e nnbe e snne e s re e e nes 78
21. Xumus u 06MeH HyKJIeonpoTeHHOB. OmpeneneHne coaepskaHus MOYE€BOM KUCIIOTHI

T OOIIIETIO A30TA B MOUE......cciiieeeeeeeeeeeeeeeeeee et e e et s te e et e et e e ettt et e e et et et e et ettt e ettt ettt et ettt ettt e e et e e et e e e et ettt et et e et e e e e e e e e e e e eeeeeeaaaaaaeeaees 81
22. Marpuunsie 6nocunTe3sl (cuaTe3 JIHK, PHK, 6emxoB). MeToIbl MOJIEKYIAPHON OUOIIOTHH .....veevvverveereeeneenns 86
23. Bonpocs! Ay MOATOTOBKH K KOJDIOKBUYMY 110 TeMaM «OOMEeH IPOCTHIX OENKOB M HYKJICOIPOTEHHOB.
Buocuntes IHK, PHK u Genka. MeTOABI MOTCKYIIIPHOM OHOIIOTHIED) ... ve.vveseesreresseessessesseasesssessesseesssssessessesssesnens 90
24. T'opmoHsl. O0Imas XapaKTePUCTHKA 1 OCOOCHHOCTH OHOJIOTHYECKOTO JEHCTBHSI TOPMOHOB.

KaueCTBEHHBIE PEAKLIMH HA TOPMOHBL - veeureerreesreereereesseesseesseesseesseesseasseenseesseesreesreesreesreesreesreenreenneenreenreenreenreenreens 92
25. l'opMoHaNbHast perymsnus MeTaboam3Ma. TeCT Ha TOMEPAHTHOCTD K THEOKOBC ....uveuverreeseeresresseeseesressesseessesnens 97
26. buoxumust me4eHN. MHTETPAITHST METAOOITHBMA. .....ouviveirieesieerirestresteessresuresssesssesasesssesssessbessbessbesnsesnbesbeennesnns 102
27. Bonpocs Al MOTOTOBKH K KOJDIOKBUYMY IO TeMaM «[ 0OpMOHEI. BHOXHMUS redeH .

VIHTETPAIMT METAOOIMBMA. . ... e et ettt et et et ettt et et et et et e et e et et et et et e e eae et e et et e e ene e s sbeebeebeenns 108
28. buoxumust KpoBU. DUZUKO-XUMHUYECKHE CBOMCTBA. BEIIKH MITA3MBI KPOBH. .....vvieviirisirisirensrennre e 110
20. CHICTEMA TEMOCTABA +.c.vveentreeureeasteeatreesssesaseeasse e s st e saseease e ek et e 1a b e e aa R e e e R e e e oh e e e na b e e a s R e e e b e e e eRb e e ns b e e nsbe e e be e e nnneenareen 112
30. BHOXUMUS TTATAHUST. BUTAMIHBL. .....eiiiiitiiieiiiieesiiieeessiieeesstieeesssteeeesssteeesssbeeesssbaeeesasbaeesssbeeesssseesessssenessnssenens 117
31. Bona u MUHEpanbHBIC BemecTBa. Makpo- 1 MUKPOIJIEMEHTEL.

Perynsius BOTHO-MIHEPATEHOTO OOMEHA. ......eveveeueetessesseaseessessesseassessessesssessessessessssssessessesssessessesseessessessessessens 124
32. dapmaneBTHdecKas OnoxuMus. brorpancopMaIys BEIeCTB U BEIBEICHHE HX U3 OPraHU3Ma.

357 (00470176 L (01 1 TR TR T VPO U PR PUPVRRURI 128
33. Bompocs! Iist MOATOTOBKH K KOJUIOKBUYMY I10 TeMaM «broXuMust KpoBH. BHOXHMUS TUTaHUSL.
Bopano-muHepanbHbIN 00MeH. DapMAEBTHUCCKAST OUOXIMESD) ....vveuvirresresseessessesseesesssessesseessessessesseessessessesssesseses 133
[Ipunoxenue 1. [lepeueHb s5K3aMEHAMOHHBIX BOIPOCOB MO OHOIOTUYECKOM XUMUH ....vevvveerernrensrensresnnennneeneenns 135

[Mpunoxxenue 2.HekoTopble ONOXUMHUYECKAE KOHCTAHTBI KPOBH H MOUM. ...evvivrirerinnresnressnessresssesssesssesssesssesssesnns 143



