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ITPABUJIA TEXHUKH BE3OITACHOCTH
ITPU PABOTE B XUMHNYECKOHU JJABOPATOPUHN

K pabote B XuMu4eckux J1abopaToOpUsX OMYCKAIOTCS JIUIA, MPOIIEANINEe UHCTPYKTAX IO
OXpaHe TPyZa U He UMEIOIINE TIPOTUBOIIOKA3aHUH 110 COCTOSHHIO 3JI0POBbSI.

OOyuaroniuecs: 00s13aHbI BBITIOIHATH TPEOOBaHUS 110 OXpaHe TPYJa U MOKAPHOH 0e301macHo-
CTH, 3HATh MOPAIOK JACHCTBUH MPH MMOKAPE, MECTA PACIIONIOKEHHUS CPEICTB MOKAPOTYILICHHS.

[Tpu pabore B 1abopaTopru BOZMOKHO BO3JCHCTBHE HAa PAOOTAIOIINX CIICAYIOIINX OMACHBIX
Y BPEIHBIX TPOU3BOJICTBEHHBIX (DaKTOPOB:

— XHMMHWYECKHE 0XKOTH IPH TOTAJaHNU Ha KOXKY WJIH B TJ1a3a SIKUX XUMHUYECKUX BEIICCTB;

— TCPMHUUYCCKHUEC OKOTH ITPU HCAKKYPATHOM I10JIb30OBAHWU CIIMPTOBKAMU U HAIrPCBAHHUU KU/ -
KOCTEI;

— TIOpEe3bl PyK MPH HEOPEKHOM OOpaIlEHUH C JIA0OPATOPHOM MOCYI0M;

—  OTpaBJICHHE TIApaMH WUJIM Ta3aMH BBICOKOTOKCUYHBIX XUMUYECKUX BEUICCTB;

— BO3HHMKHOBCHHC I10Kapa IIpHu HCAKKYPATHOM O6paHIeHI/II/I C JICTKOBOCIINIAaMECHAKOIITUMUCA U
TFOpHOYHUMHU KUJIKOCTAMMU,

PaGoTath B moMerieHny 1a00paTOpHK pa3perraeTcs TOJIbKO B PUCYTCTBUU TPEIOIaBaTEIs.

PaboTa ¢ XMMHUYECKMMHU BEIIECTBAMH O€3 CIEIOACHKIbl U HAINYHS HEOOXOJAUMBIX CPEICTB
3al0MTHI I'J1Ia3, OPraHOB AbIXaHHUS, KOKHBIX ITIOKPOBOB 3aIIpCIIacTCA.

[lepen 3axuraHueM CIUPTOBKU HY)KHO YAOCTOBEPUTHCS, UTO KOPILYC €€ UCIPABEH, (PUTHIIb
BBINYIIECH Ha HYXKHYIO BBICOTY M PACIyIleH, & TOPJIOBUHA U JCPIKaTeNIb QUTHIIS CyXHUE.

3a%OKEHHYIO CITUPTOBKY HEJb3s IEPEHOCUTh C MECTa Ha MECTO, HEJIb3s 3aKUTaTh CITUPTOBKY
OT JAPYTOM.

[Nacuth cOMPTOBKY HYKHO, HAKpbIBas Iu1aMs (UTHIISI KOJAuKOM. 3ayBaTh I1aMsl 3amperia-
ercsl.

Kaxplii 00yJaromuiicsi JOJDKEH BBIMOIHATH JIA0OpaToOpHbIe pabOThl Ha 3aKPETUICHHOM 32
HUM y4eOHOM MeCTe, He 3arpOMOX/1aTh €ro IIOCTOPOHHUMH nipeameramu. [lepexos Ha apyroe pabdo-
yee MecTo 0e3 pa3perieHusl MpernoaBarelis He 0MyCKaeTCsl.

[epen BIMOHEHUEM JTAOOPATOPHOM PAOOTHI CTYICHT 00s13aH U3yYUTh METOJIUKY U TpeOOBa-
HUS 110 e 0e30MTaCHOMY IPUMEHEHHIO.

[TponuThie Ha MOJ WM CTOJ BEHIECTBA, O0YYArOIIUECs MOTYT 00€3BPEIUTh M YIAIUTH MO/
PYKOBOJICTBOM TPETOIaBaTelis WM JJabopaHTa.

OOyuaronmMces 3anpenaeTcs MOKUAaTh 1a00paTopurio, OCTABIIS 0€3 IPUCMOTPA 3aXKKECHHBIC

CIMPTOBKHU U JIpyTe HarpeBaTesibHble IPUOOPHI.



IIpaBuia padoTsl Ha J1a0opaTOPHON HEeHTpHU(pYyre

1. ToaxmrounTh HEHTPUDYTY K MUTAIOIIEH CETH C MTOMOIIBIO CETEBOTO IIHYPA.

2. OTKpBITH KPBIIIKY.

3. IIpoOupku pa3MecTUTh B MPOTHUBOMOJIOXKHBIX THE3/laX LEHTPU(PYTW HAMPOTUB IPYT
apyra. [TpoOupku NOKHBI coepKaTh OMMHAKOBBIE 00BEMBI KHUIKOCTH, BCETO JTOJDKHO OBITH yCTa-
HOBJICHO Y€THOE YHCIIO MpoOupok (!).

4. 3aKpBITh KPBIIIKY.

5. YCTaHOBUTH HYKHYIO CKOPOCTH BPAILICHHS.

6. BxiarounTh HeHTPUQYTY HaXKATHEM Ha CETEBOH BBIKIIOUYATENb, HAXOIIIIUICSA HA MyJIbTE
yIIPaBIICHUS.

7. Tlo ucreyennu TpeOyeMOro BpEMEHH BBIKIIIOYUTH HEHTPU(D YTy HaKaTHeM Ha CETeBOI BbI-
KJIFOYaTEeIb.

8. Tlocie mosHON OCTaHOBKM CHATH KPBILIIKY M BEIHYTH TIPOOHPKHU.

9. 3aKpbITh KPBILIKY.

IIpaBuia pa6oTbl HA GPOTOIIEKTPOKOJIOPUMETPE

1. Bxiro4uTh B CeTh.

2. TlocTaBUTh B KapeTKY KIOBETHI C KOHTPOJILHBIM U OIBITHBIM PACTBOPAMU TAKHM 00pa3zom,
YTOOBI JIy4 CBETa MIPOXOIUI Yepe3 KIOBETY C KOHTPOJIbHBIM PaCTBOPOM, HaXKaTh Ha KHOMKY «I1yck».

3. Ilpwu oTKpHITOI KphIIIKe HaXaTh KHONKY 111(0).

4. 3aKpbITh KPBIIKY U HaxkaTh KHONKY K(1).

5. TlepeaBUHYTH PHIYAKOK Ha MEPEAHEH MaHe u mprudopa, 9ToObl TOMECTUTH B JIyd CBETA
KIOBETY C OIBITHBIM PacTBOPOM, M HaxaTh KHOTKY JI(5).

6. CHATh IOKa3aHUS.

IIpaBnia padoThl ¢ MUIIETATOPOM

1. OcTOpOoXHO BCTAaBbTE HY)KHYIO IMUIETKY B CHJIMKOHOBBIN JeprKaTellb TUIETaToPA.

2. Jns 3a00pa )KUIKOCTH TIOMECTUTE MUTIETKY B PACTBOP M BpAIIEHHEM KPYTJIOTO POJIMKA
HabepuTe HEOOXOTUMBII 0OBEM B IUIETKY.

3. TlepemecTnTe MUMETKY B APYT'YIO EMKOCTh M BPAILICHWEM POJIMKA B 0OpaTHOM HarmpaBJie-
HUH OCYIIECTBUTE BHITECHEHHE KHUJIKOCTH U3 IIUIETKU B HY’)KHOM OOBEME.

4. Tlo okoHuaHUH pabOT JOCTAHBTE MUTETKY U3 CHIIMKOHOBOTO JIEpKaTeIsl MUTIETaTopa.



3AHSITHE 1. BBEJEHUE B BHOXUMUIO. IPOCTPAHCTBEHHASI CTPYKTYPA
BEJIKOB. PU3NKO-XUMHNYECKHUE CBOUCTBA BEJIKOB.
BBICAJIMBAHUE U OCA’KJIEHUE BEJIKOB

AKTYaJIbHOCTH T€MbI

N3yuyenne GU3NKO-XUMHUYECKUX CBOMCTB OEIKOB HEOOXOMMO JUIS TOHUMAHUSI MEXaHU3MOB pa3-
BUTHUSI MHOTUX TTAaTOJIOTHYECKUX COCTOSHUH (HampHMep, OTEKOB), MEXaHH3MOB TPAHCIIOPTA BEIIECTB
(B TOM 4HCIIE IEKAPCTBEHHBIX MPENapaToB), OOUIMX CBOMCTB (PepMEHTOB KaK OMOJIOrMIECKUX KaTalu-
3aTopoB. Ha 3HaHNM (U3NKO-XMMHUYECKHX CBOMCTB OEIKOB OCHOBAHO HX ITOJIy4E€HHE U UCTIOIb30BaHUE
B Ka4eCTBE JICKAPCTBEHHBIX MpenaparoB. Peakiyn ocax1eHns UCTIONB3YIOTCS B METUIIMHE /ISl OTIpe-
neneHus Oeska B OMOJIOTNYECKUX )KUAKOCTSIX, IS BBIZCTICHHS OCIKOB U3 PacTBOPOB.

ean 3ansaTus

N3y4unuth ypoBHU CTPYKTYPHON OpraHu3anuu MoJiekyibl 6enka. ChopmMupoBaTh npeacraiie-
HUE 0 KOH(POPMAIIMOHHBIX COCTOSHUAX OEIKOBOM MOJICKYJIBI M 3HAUYCHUH POCTPAHCTBEHHOM CTPYK-
Typbl B QyHKIIMOHUPOBaHUU O0eNKOB. [l03HAKOMHUTBCS € peaKIUsIMH OCaXICHUSI OEIKOB.

TpeGoBaHusl K HCXOTHOMY YPOBHIO 3HAHUIH
J1J1s1 TIOJTHOTO YCBOGHUS TEMbI HEOOXOIUMO MTOBTOPUTH H3:
®  DU3UKO-KOIIOUOHOU XUMULL:
— Y4YEHHUE O pacTBOpPaXx;
— CBOMCTBa OCITKOBBIX PACTBOPOB KaK KOJUIOUIHBIX CHCTEM;
— pacTBOPUMOCTH O€JIKa;
® OUOOp2AHUYECKOU XUMUU
— TMOHATHE 00 YPOBHSX CTPYKTYPHOI OpraHu3aiuu OCIKOBBIX MOJIEKYIT;

— JeHaTypaunus U JIeHaTypupyroume GakTopsl.
JLJ1sl IpoBepPKYU UCXOAHOI0 YPOBHS 3HAHMI BBINOJIHUTE CJeYIONIUe 3aIaHUS:

3aoanue 1. Yxkaxure CBOMCTBA, XapaKTepHbIE AJIsl IPyOOAUCIIEPCHBIX CUCTEM:!
A. MlHTeHcuBHOE OpOYHOBCKOE ABMKEHHE yacTHll.  b. TepMoauHamuyeckas HEyCTOHUMBOCTb.

B. Onanecuennus. I'. CenumenTarus.

3aoanue 2. Yxaxxute CBOWCTBA, IPUCYILUE CYCIIEH3UH (B OTJIMYKE OT HICTUHHBIX PACTBOPOB):
A. Ilpo3padHOCTb. b. TepmonnHamMuueckast yCTOWYUBOCTb.
B. I'eteporeHHocTs. I'. MyTHOCTS.

3aoanue 3. Yxaxure CBOMCTBA, XapaKTEPU3YIOIINE KOJIOMIHbBIE PACTBOPHI:
A. Hu3koe 0CMOTHYECKOE 1aBIICHUE. b. CeeropaccesiHue.
B. [Ins wactui nucnepcHoi ¢as3bl XapakKTepHa CeTUMEHTAIINS.
I'. Beicokas mud¢y3ust yacTul AUCHepCHON (a3bl.

3aoanue 4. MeTo/1bl OYUCTKH KOJUIOMIHBIX PACTBOPOB OCHOBAHBI Ha CIEAYIOMINX CBOHCTBAX
(BbIOEpHTE TIPABUIIbHBIE BAPUAHTHI):
A. Pazmepsl yacTull aucnepcHoi (assl 00bIle pa3MePOB YaCTUL] IPUMECEH.
b. KonuenTpanus yactuil 1uctiepcHoi (asbl 60ibIe KOHIEHTPAIUU YaCTUL] TPUMECEH.
B. Iuddy3un yactuil npumeceit uepes GuibTp.
I'. Juddys3un yactun npumeceit uepe3 MeMOpany.

HpCIGMJleOCWlb pemeﬂuﬁ npoeeponie, conocmaeue ux ¢ omeemamul.



Bomnpocsl 1i1st 00CyKIeHUst

1. YpoBHU CTPYKTYpHOM OpraHH3aliu OEIKOB.
2. OcobeHHOCTH (YHKIIMOHUPOBAHUS OEIKOB C YETBEPTUYHOH CTPYKTYpoil. ekt xoorme-
PaTUBHOCTH.
3. OOmue (QU3NKO-XMMHUYECKHE CBOWCTBA OENKOB (BS3KOCTH PAaCTBOPOB, HE3HAYUTEIbHAS

raddysus,

ONTUYECKass AaKTHBHOCTh, TIOABIKHOCTh B JJIEKTPUYECKOM IIOJIE, MOTJIOIICHUE
Y ®-nyyeit, pacTBOPUMOCTH B BOJIE).

4. ®akTOphl YCTOMYMBOCTH OCIIKOBBIX PACTBOPOB (3apsa Oenka, rupaTHas 000J09Ka, MOJIe-
KyJISIpHast Macca, popMa MOJIEKYJIbI). M303JIeKTpHUECKOe COCTOSIHUE.
5. 3aBUCHUMOCTH PACTBOPHMOCTH O€JIKa OT PEaKIUU Cpeabl (M303JIEKTpUIecKas TOUKa), HOH-
HOW CHJIBI, TeMIepaTypbl pactBopa. OcaxaeHune 0eaKoB (00paTHMOE OCaXICHUE — BBICAIMBAHUE,
HeoOpaTuMoe OCaxICHNUE).

JUTEPATYPA VIS IOAT'OTOBKHA

Ocnosnasn
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Buonozuueckas xumus / A. J1. Taranosud [u ap.]. Munck : benapycs, 2013. C. 4-13.
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4
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Koncnexm nexuuii.

JHononnumensnan

. Buonocuueckas xumus / B. K. Kyxta [u np.]. Mocksa : bunom, Munck : Acap, 2008. C. 21, 24-25, 33-39.
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3aaHus 171 CAMOCTOSATEILHOI PadoThI

3aoanue 1. HazoBHUTE YpOBHU CTPYKTYPHOUM OpraHu3aiiii OEJIKOB U OCHOBHBIC CBSI3U, Yy4acT-
BYIOILIME B UX (POPMUPOBAHUH.
1.1. [TonGepure K Ka)XI0OMy YPOBHIO CTPYKTYPHOW OpraHU3aliiy Oeslka COOTBETCTBYIONIEE MO-
HATHE, 0003HAUYEHHOE OYKBOIA:

1.

ok wn

IlepBruuHas cTpykrypa.
Bropuunas crpykrypa.
HansropuuHas cTpykTypa.

TpernuHas cTpykTypa.
YerBepTUuHast CTPYKTYypA.

A. IlpocTpaHCTBEHHOE PACIOIOKEHUE OTAEIBHOIO Y4acTKa
MOJIMIIENTUIHOM LIETIN, COAEPIKAIIEH O-CIIUPAIN U
B-cTpyKTYpBHI.

b. TIlopsinok yepenoBaHus AMUHOKHUCIIOT B MOJIUNENTHIHON
LEIIH.

B. O6benunenme B onpe1elIeHHOM MOPSAKE ABYX WU
OO0JIBLIIETO KOJIMYECTBA MPOTOMEPOB B MOJIEKYJIE OJIUTOMEP-
HOTO OenKa.

I'. Crioco® ykIaaKu OT/ENbHBIX YYaCTKOB MOJIHUIIENTHIHON
LeNU B BUJE O-CIIUpajeil u B-CTpyKTyp.

. PacniosioxeHnne B IpOCTPAHCTBE BCEH MOJTUTIECITHIHON
LIENY, UMEIOILEN B CBOEM COCTABE OL-CITUPATIU U
B-cTpyKTYpBHI.

E. [lonunentuaHas 1enp, KOTopasi CTaOMIM3UPYETCSI M-
TUJHBIMHU CBA35IMH MEKIY OCTaTKAMH aMUHOKHUCIIOT.



1.2. I[Tonbepure, KaKOMY YPOBHIO CTPYKTYPHOW OpraHu3allii OeliIka COOTBETCTBYET KasKIbIN
IIPOHYMEPOBaHHBIN THUII CBSI3U:
1. CBs3b MeXly KapOOKCHIIBHBIMU M aMUHOTPYIIIaMu paauka- A. [lepBuuHast cTpykTypa.

JIOB @aMHHOKHCIIOT. b. Bropuunast cTpykTypa.
2. CBs13b MEX]y O.-aMHHO- U Ol-KapOOKCHIbHBIMU Tpymmamu  B. TpeTuynas crpykrypa.
AMHUHOKHCJIOT. I'. UeTBepTHUHAs CTPYKTYpA.

3. CBsi3b MEXK1Y paluKaIaMH LIUCTEHHA.

4. BoiopoiHbIE CBS3U MEXTY NENTHIHBIMHU TPYIITUPOBKAMH.
5. BonopoaHsie CBs3U MEKy paJuKalaMd aMUHOKHUCIIOT.

6. MexpanukanbHbie TUAPO(HOOHBIE B3aUMOCHCTBHUSA.

3aoanue 2. Bcnomuure, 4To:

— 0OenKoBbIE MOJIEKYJbl UMEIOT LIEHTPhI CBA3bIBAHMS (AKTUBHBIC LIEHTPBI) C APYTUMH Belle-
CTBaMHU (JIUTaH/IaMH );

— AKTUBHBIE LIEHTPb! (OPMHUPYIOTCS U3 AaMUHOKUCIIOTHBIX OCTATKOB, COJIM)KEHHBIX HAa YPOBHE
TPETUYHOHN CTPYKTYpBI;

— CBSI3M MEXy OCTIKOM U JIMTaHJOM MOTYT ObITh HEKOBAJICHTHBIC U KOBAJICHTHBIE;

— OenK{ MPOSBISIIOT BBICOKYIO CHEHU(PUYHOCTh MPU MPUCOSIWHEHUH JIUTAHI0B K IIEHTPaM
CBSI3bIBAHUS;

— cHenu@UUHOCTh B3aUMOAEHCTBUS OEJIKOB C JIMMAHJaMHM 00eCreunBaeTcs KOMIUIEMEHTap-
HOCTBIO CTPYKTYPbI aKTUBHOT'O LIEHTpa CTPYKTYpE JIUTaHA.

2.1. B akTuBHBII LIeHTp Oenka BXOASAT JIBa OCTaTKa aprMHUHA, OJUH OCTaTOK (peHUIIaIaHuHA U
OJIMH OCTaTOK BaJIMHA:

COoO Hs
N
CHs NH; apr
™~ ™~ COO den
\ apr
NH; OH BaJ_~
A b
COO OH COoO cXxeMa aKTHBHOI'0
AN IIEeHTpa
NH3 Hj OH
B r

OTBeThTE Ha BOIIPOCHL:

A. Kakoit u3 nepeuncieHubix Juranniosn (A, b, B, I') ¢ HanbonbIeit BeposTHOCTHIO OyieT B3a-
MMOJICHCTBOBATh C aKTUBHBIM LIEHTPOM JJaHHOTO Oeska u moyemy?

b. Kakue Tunsl cBs3eil BO3HUKAIOT B Ipoliecce 00pa3oBaHMs KOMIUIEKCAa JaHHOTO OeNKa C JIn-
raagom?

3aoanue 3. BCnOMHUTE OCHOBHBIE PEareHThl U YCIOBHSI, BHI3bIBAIOLINE JIEHATYPAIHIO.

3.1. BeiGepute npaBuiibHbIE OTBETHI. [leHaTypaliust 6eska copoBOKIaeTCS:

A. VI3amenenuem koHpopmanuu Oenka. b. YMmenbiieHneM pactBopuMocTH Oemka.

B. PaspymieHneM NeNTUIHBIX CBS3EH. I'. HapymienneM nepBUYHOM CTPYKTYpHI OeKa.

3.2. benku IeHaTypUpYIOT B KJIETKE B pe3yJbTare (BhIOEpUTE MPaBUIbHBIE OTBETHI):
A. IloBbIlLIEHHS TEMIIEPATYPBI.

b. U3menenus pH.

B. JleiicTBus mpoTEONUTHYECKUX (PEPMEHTOB.
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I'. Pa3pbiBa cnaObIx CcBsi3eil, moaaep kuBaronIx KoH(popmaruio Oenka.
J1. CunTe3a O€IKOB TEILIOBOIO MIOKA.

3adanue 4. 3anoMHHUTE CTPOCHUE U ()YHKIIUU TEMOTJIOOMHA M MUOTJIIO0OMHA. Y MEWTe 1aTh CpaB-
HUTEJBHYIO XapaKTePUCTUKY CTPYKTYPbI U CBOMCTB 3TUX OEJIKOB.

Bribepurte npaBuiibHbIE OTBETH. B X0/1€ OKCHUT€HALIMK TeMOTJIOOMHA TIPOUCXOTUT CIIENYIO-
niee:

A. 3menenne koH(popManuy IepBoro NpoToMepa, 3aTeM BTOPOro M T. JI.

b. OgnoBpemeHHOe 3MeHeHne KOH(pOopMaIUil BCeX TPOTOMEPOB.

B. 3meHeHue cBsA3el MKy TPOTOMEPAMHU.

I'. I3MeHeHne BAJIEGHTHOCTH jKeJie3a B TeMax MPOTOMEPOB.

3aoanue 5. BcnomuuTe, 4To 0enku sBisitoTcs: amdonautamu. CTerneHb HOHU3AINH KaTHOHHBIX
Y aHMOHHBIX TPYII, a, CJIEI0BATEIbHO, U 3apsi/i MOJIEKYJIbl OejKa, 3aBUCUT OT 3HaueHus pH cpensl.

5.1. Ompenenute cymmapHslii 3apsa neHranentuaa npu pH=7: I'my-Apr-Jluz-Ban-Ac.
Kaxk n3menutcs 3apsn storo nentuaa: a) npu pH < 7; 6) npu pH > 7?

5.2. YcBolTe NOHATHS «M303JIEKTPHUYECKOE COCTOSHUE» U «M30JIEKTPUIECKasi TOUKay Oernka.

OTBeTbTe, PH KakuX 3HaueHusAX pH ycTOHYMBOCTH pacTBOPOB OEIKOB ¢ M303JIEKTPUUECKUMHU
toukamu 4,8; 5,3 u 6,1 Oyner HauMEeHbIIEH U oYemy?

3aoanue 6. 3HaiiTe GakTOPbI, BAMSIIOIUE HA PACTBOPUMOCTh OelKOB. OTBETbTE Ha TECTOBBIM
Bonpoc. PactBopumocTs 6€KOB B BOJAHOM CpeJie ONpeIesIeTcs:

A. VoHuzanueii 6e1KOBON MOJIEKYIIBI.

b. M'maparanueit 0eTKOBBIX MOJIEKYJI IIPU PACTBOPECHUH.

B. ®opmoii Monekybl Oernka.

I'. CnocoOHOCTBIO CBSI3bIBATH MPUPOJHBIE JIUTAHIBI.

Hpa6uﬂbHOCWZb pemeHuﬁ npoeepbme, conocmasus ux ¢ omeemamu.

IIpoBepbTe Bamim 3HaHUS (CAMOKOHTPOJIb YCBOCHHMS T€Mbl)

3aoanue 1. IlonGepuTe BepHbIE Mapbl YTBEPKIACHUI:
1. HenonspHsle paaukansl aMHHOKUCIOT. A. IIpeanoyTurensHoe pacionoKeHue —

2. IlonstpHble aHMOHHBIE PaIUKaIbI. Ha TIOBEPXHOCTU OETTKOBOW MOJIEKYJIBL.
3. O0a. b. B3aumopeiictBue ux GyHKIIMOHAIBHBIX TPYII
4. Hu oauH. (bopMHUpyeT BTOPUUYHYIO CTPYKTYPY.

B. IIpeanournrensHOE pacloaoKeHHe — BHYTPHU
0EIKOBOM MOJIEKYJIBI.
I'. YuactBytoT B opMHUpOBaHUM TPETUYHOM

CTPYKTYpBHI.

3aoanue 2. LlenTp cBsA3bIBaHMA O€JIKa ¢ JIMTaHIOM MpejacTaBiseT codoi (BeiOepuTe Hanboee
TIOJTHBINA OTBET):

A. COBOKYIHOCTb paJIuKaJIoB aMUHOKHCIIOT, COMMKEHHBIX HA YPOBHE TPETUUHON CTPYKTYPBI.

b. ®parMeHT NOIUIENTUIHON LEeTH.

B. Yuactok noBepXxHOCTH O€1KOBON MOJIEKYIIbI, KOMIIEMEHTAPHBIHN JTUraHay.

I'. IIpocTeTndeckyro rpynmy Oenka.

J1. ®parMeHT nenTUaHOro OCTOBA.

3aoanue 3. BeiOepute BepHble yTBepkaeHUA. HatuBHast puOoHyKiea3a U IeHaTypupOBaHHas
puboHyKiI€asa:

A. IMeroT 01uHaKOBYIO KOH(GOPMAITHIO.

b. IMeroT 0IMHAaKOBYIO IEPBUYHYIO CTPYKTYPY.

B. CriocoOHBI CBSA3BIBATHCS € MPUPOIHBIM JIUTAHIOM.

I'. ImeroT 0iMHAaKOBYIO MOJIEKYJISIPHYIO Maccy.



3adanue 4. B spepHbIX OeNKax-THCTOHAX COACPKHUTCS OONIBIIOE KOJIMYECTBO AMUHOKHCIIOTHBIX
OCTAaTKOB apTHHHWHA W JIM3WHA, a B OCJIKE KPOBU albOYMHHE — MHOT'O OCTaTKOB ITyTAMHHOBOW M
acraparuHoBoM KucJIOT. OTBEThTE HA BOIPOCHI:

1. B xakux cpenax Haxomsrcs MUOT saTux 6enxoB?

2. C KakuM u3 6eJIKOB MOKET B3auMoeiictBoBats Cast?

OTBeTHI K 321aHUAM
Jlna camonpoeepku ucxo0Hozo ypoeHs 3HAHUIL:
1-b,1; 2-B,I'; 3-A,b5,B; 4-A,T.
Jlna camocmoamenwvhou pabomaol:
11-(1-B,E;2-T1;3-A;4-1,5-B);1.2-(1-B,I';2-A;3-A,B, I';4-
6-B,I); 2.1 — (A — nuraun b; b — nonnsie, runpodoburie); 3.1 — A, b; 3.2 - A, b, I;
«O», a) «t++», 0) «——»; 5.2 —npu pH=UDIT; 6 — A, b, B.

b;5-B,T;
4—-A;51-

JIABOPATOPHAS PABOTA (60 munyT)

HNHCcTpyKIus K NPAKTHYECKOMY 3aHATHIO

PaGora 1. Beicanusanue 6enkos

BricanuBanne — oOpaTtumasi peakiusi 0ca)xI1eHus OEIKOB U3 pacTBOPA C MOMOIIBIO OOJIBIINX
KoHmeHTpanuii HenTpaiabHbIx cojeit: NaCl, (NH4)2S04, MgSOa.

[Ipu BBICAIMBAHWH MPOUCXOIUT JIETHApaTAdsS MOJICKYn Oenka. Ha mporiecc BhIcaavBaHUS
BIUSIET psill (PaKTOPOB: TUAPOGUIBHOCT OeliKa, €ro OTHOCUTEIbHAS MOJIEKYIIIpHAs Macca, 3apsi, B
CBSI3H C YeM JUTSI BEICATMBAHUS Pa3IMIHBIX OCITKOB TPEOYETCS pa3Has KOHIICHTPAIIHS OJTHUAX U TEX Ke
coeil. AnmpOymuHbl ocaxmaroTcs B HacbimeHHOM p-pe  (NH4)2:SOs4, a rmoOymuuel —
B nostyHackineHHOM p-pe (NH4)2SO4, Tak kak y rino0ymMHOB 00JIbIIas MOJICKY/ISIPHAS Macca U MEHb-
M 3apsfl, 4eM y anbOyMHHOB.

BricanuBanue 6enkoB — oOpaTuMasi peakiysl, Tak KaK 0CaJoK OejKka MOXET BHOBb pacTBO-
PATHCS TIOCTIe YMEHBIICHHUS KOHIEHTPALIMU COJIEH MyTeM uanu3a WK Pa3BeACHUs BOJOM.

B cooTBeTcTBUY ¢ TI0JI0’KEHUEM HOHOB B psiay ['opmeiicTepa, XIOpuI HATpHUs OCaxaaeT OeIKu
crnabee, yeM cyib(paT aMMOHUS, BCICJCTBUE €TO MEHBIIEH NerHApaTHPYIOIIeH CTOCOOHOCTH:

S04 >Cl>Br>NO3s>1>CNS
Ca%*> Li*>Na*'> K*> Rb*™> Cs".

Pa3znenenune anpOyMUHOB U IFIOOYJIHMHOB SMUYHOTO Oeska

Xoo pabomwr. K 20 xarusim simgHoro Oenka m00aBisaoT 20 Kamenb HACHIIMIEHHOTO p-pa
(NH4)2SO4 n nepemernmBaroT. Boimagaet ocaqok suaHoro riodynuHa. Yepes S MuH ocaaok OT¢uIb-
TPOBBIBAIOT, UCIOJIB3YSl OyMaXkHBIM QuibTp. B dpunbTpaTe ocraercs Apyroil 6e10Kk — SIMUHBIN alb-
OoymuH. K ¢punbrpary 100aBiasioT U3MENIbYEHHBINH MOPOILIOK CyIb(paTa aMMOHHMS /10 IOJTHOT'O HAChI-
IIEHUs, T. €. TTIOKa HOBas MOPIIHS MOPOIINKA OCTAeTCS HepacTBOpPeHHOW. Brimapmmii ocagok anb0y-
MUHa Takke oThuibTpoBbiBatoT. C  GWIBTpaTOM NPOBOJAT  OMYPETOBYIO  pEaKIHIo:
K punbrpary nobasnsror 2 karum 1% p-pa CuSOs + 5 kamens 10% p-pa NaOH. OtpunarensHas
OuypetoBas peakius (royiy0oe OKpalliBaHUE) YKa3bIBAeT HA OTCYTCTBUE OEJIKa B UCCIEyeMOM pac-
TBOpE.

Pesymnbrar:

BriBon:
Pabota 2. Ocascoenue denkoe
Henarypanus 6enka (HeoOpaTUMOe OCaKIEHUE) CBOJUTCS K HAPYIICHUIO TPOCTPAHCTBEHHOM

CTPYKTYpHI O€JIKa U MOTepe UM OMOJIOTHYECKUX CBOMCTB. [Ipn HEOOPATUMBIX pEaKIUIX OCAKICHUS
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OeJIKu IpeTepreBaroT rTyO0OKHe H3MEHEHUS M HE MOTYT OBITh paCTBOPHMBI B TIEpBOHAYAIILHOM pac-
TBOpUTENe. K HEOOpaTUMBIM peakIisiM OTHOCATCS: OCaXIEHUE OEIKa COJISIMHU TSDKEJBIX METaJIOB,
MUHEPAIbHBIMU U OPraHUYECKUMM KHUCIOTaMH, AJIKAJIOUIHBIMU COCIMHEHUAMU U OCAXIACHUE IIPU
KUIITYCHUH.

OcaxnaeHue OENKOB CONSIMH TSAXKEIBIX METAJNIOB

OCEDKI[GHI/IC 6eJ'IKOB COJIAMMU TSXKCJIBIX METAJIJIOB, B OTJIMYHC OT BhICAJIMBAHUSA, ITIPOUCXOJUT IPHU
HEOOJBIINX KOHIEHTpALUsAX cojeil. benku mpu B3auMOJEHCTBUHM C COJSIMHU TSKENbIX METaJIOB
(cBuHIIa, Meau, cepebpa, pTyTH U Ap.) aacOpOUPYIOT UX, 00pa3ys coneoOpa3Hble U KOMIUICKCHBIE
COEIMHEHM S, PACTBOPUMBIE B U30BITKE 3TUX COJIeH (32 UCKIIIOUEHUEM COJIel HUTpaTa cepedpa U XJio-
pHzia pTyTH), HO HEpacTBOpUMBIE B Bojie. PacTBopeHue ocasika B M30BITKE COJICH Ha3bIBACTCS A0copo-
UYUOHHOU nenmu3zayueii. ITO MPOUCXOTUT BCIEACTBUE BO3HUKHOBEHUS OJHOMMEHHOTO IOJIOXKHU-
TEJIBHOTO 3apsi/Ja Ha yacTHUIaxX Oeska.

Xoo pabomul
PeakTunbl 1-s1 npodupka 2-s1 mpooMpKa
PacTBop simaHOTO OEmKa 5 Kanenb 5 Kanenb
1% p-p cynbdarta Meau 1-2 xarum —
5% p-p HUTpaTa cepedpa — 1-2 xamum

Ommemums 06pa3zoeanue 0cadka
1% p-p cynbdaTta Meau (M30BITOK) 5-10 kaneinb —

5% p-p HuTpara cepedpa (M30BITOK) — 5-10 xanenb
Ommemums pacmsopenue 0caxka

CriocoOHOCTh Oelka IIPOYHO CBA3BIBATH MOHLI TSXKCIIOTO MCTAJJIa B BUAC HCPACTBOPUMBLIX B
BOAC OCAAKOB HCIIOJIB3YCTCA KaK IMPOTUBOAANE IIPU OTPABJICHUAX COJIAMU PTYTH, MC/IUM, CBUHIIA U T.
. Cpa3y IIOCJIC OTPABJICHU, IIOKA COJIM €IIC HE YCIICIIU BCOCATHCA U HAXOAATCA B KCITYAKE, IIOCTPA-
AaBIICMY OAarOT BBIIIUTH MOJIOKO HJIN 0eJok KYpHUHOI'O 7[1711121, a 3aTCM BbI3bIBAIOT PBOTY, YTOOBI yaa-
JIUTB 414 U3 OpraHu3Ma.

BriBon:

OcaxneHue 0€IKOB KOHIIEHTPUPOBAHHBIMU MUHEPAIbHBIMHU KHUCIOTAMU

KoHnunenTpupoBanHble MUHEpAJIbHBIE KUCJIOTHI BBI3BIBAIOT JICHATYPAIMIO O€lika U 00pa3yroT
KOMIUIEKCHBIE o Oenka ¢ kucnoramu. OprodochopHast KucnoTa ocajaka He naeT. B n30bITke Bcex
MUHEpaIbHBIX KHCIIOT, 32 UCKIIFOUEHUEM a30THOM, BBITIABIIUN 0CAI0K OeTka pacTBOPSIETCS.

Xoo pabomul
PeakTnBbI 1-s1 npoOupka 2-s1 mpoGupKa

HNO3 (kxoH11.) 10 xamnenp —
H>SO4 (xomHIL.) — 10 xamnenb
OCTOpO’KHO, IO CTEHKE MTPOOUPKH, J00aBISIIOT OEI0K 10 kanenb 10 kanenb
Ommemump nosieienue 0caoka Ha epanuye pazoena Qasz
N3661rok HNO3 (KOHIL.) 10 karenp —
N36bIToK H2SO4 (KOHIL.) — 10 kanenb
Ommemums pacmeopenue 0caoxka

BriBos:

[Toanuces mpenomaBaTens:




3AHATHE 2. PEPMEHTbBI. KJIACCUD®UKAIINSA, CTPOEHUE, CBOMCTBA.
BJIMAHUE PA3JIMYHBIX ®PAKTOPOB HA CKOPOCTD
®EPMEHTATUBHBIX PEAKITAM

AKTYaJIbHOCTH T€MbI

@epMeHThI — 3TO OMOJIOTHYECKUE KaTalIW3aTOphl OCIKOBOW MPHUPOJIBI, KOTOPbIE KOHTPOIIH-
PYIOT IIPAKTUYECKH BCE XUMUYECKHUE MTPOIIECCHI, TPOTEKAIOIINE B )KUBBIX OPraHU3MaXx.

B oTiinyme ot HeOENKOBBIX KaTaan3aTOpOB KaX /bl (PepMEHT CIIOCOOCH KaTaJu3upOBAaTh JIUIIIb
OYeHb HEOOJIBIIOE YHCIIO PEAKINi, YaCTO TOJIBKO OJHY.

3HaHue SH3UMOJIOTMH UMEET OOJIBIIOE 3HAUCHHE /TSl TOJTOTOBKH M IIPAKTUYECKOM AEATEIbHO-
cTu Bpauya. MHorue Oonie3HH (BpOKACHHBIC HapylIeHUS MeTa0ou3Ma) OOYCIOBJICHBI I'€HETHYE-
CKUMH HapylIEHUsIMH B cuHTe3e (pepmeHToB. [Ipu moBpexaeHNH KIETOK (BBI3BAHHOM, Halpumep,
HEJIOCTAaTKOM KPOBOOOPAIEHHS WM BOCIAJIEHHEM) HEKOTOpbIe (DEPMEHTHI IMOMAAAIOT B IUIA3MY
KpoBH. MI3MepeHne ak THBHOCTH TaKUX (PEPMEHTOB OOBIYHO UCIOIB3YETCS ISl JUATHOCTHKU MHOTHX
pacnpocTpaHeHHBIX 3a0oseBaHui. JlnarnocTuueckast SH3UMOJIOTHS — 00J1aCTh MEUIIMHBI, HCIIOJb-
3yromast GepMEHTHI JJIsl IMATHOCTUKH U KOHTPOJIS 32 pe3ybTataMu JieueHus:. DepMeHThl IpUMEHsI-
IOTCSI M B TEPAIMU CaMBIX PA3IMYHBIX 3a00JICBaHUH.

Ieanb 3ansaTHA

HayuuTbcst npUMEHATh 3HaHUS O CBOMCTBaX ()epMEHTOB U (PEPMEHTHOM COCTAaBE OPTaHOB MPHU
MOCJIEAYIOLEM U3YyUEHUH MeTabo0In3Ma OpraHOB U CUCTEM, a TAKKe JUIsl PELLIEHUs] BOIIPOCOB JUATrHO-
CTHKH, MPOPUIAKTUKH U JIeUeHUs OoJe3Hel, CBA3aHHBIX ¢ HapylieHneM (yHKIMOHUpPOBaHUS (ep-
MEHTOB.

TpedoBaHus K HCXO0AHOMY YPOBHIO 3HAHMI

JUJ1st TIOJTHOTO YCBOGHUS TEMBI HEOOXOIUMO MTOBTOPUTH H3:

® obOwWell xumuu.

— 00mIre 3aKOHOMEPHOCTH U MEXaHU3MBI POTEKAHUS XUMHUUECKUX PEAKIINN;

— OCHOBHBIE TIOJIO’KEHUS TEOPHH KaTallnu3a;

® OUOOP2AHUYECKOU XUMUU:

— KJIaccu(UKalMs OpraHUYeCKUX PEaKIMi M0 HANpaBJICHUIO U pe3ysibTaTaM peaKiii;

— CBOICTBa U CTPOCHUE OEJIKOB;

— KauyeCTBEHHBIE PEAKIIMU Ha KpaxMall U TTII0K03Y, UCHOIb3yeMble JUIsl OLEHKH CTENEHH TUjI-
poJn3a Kpaxmara.

I_[.]'lﬂ CaMOIIPOBEPKU UCXOJIHOI'0 YPOBHSA 3HAHUI BBLINOJHUTE cjeayrmue sajaHnus:

3aoanue 1. KaTanu3aTopbl yBEIMUUBAIOT CKOPOCTh PEAKLIMH, TAK KaK:

A. VI3MeHs10T CBOOOAHYIO SHEPTHUIO PEAKIIUH.

b. YMeHb11at0T CKOPOCTh O0OpAaTHON peakLuy.

B. M3MeHAI0T COCTOSTHUE paBHOBECHS PEAKIINU.

I'. YMeHbIIaoT S3HEPIU0 aKTUBALIAH.

J1. 30upaTenbHO yBEIMYMBAIOT CKOPOCTh IMPSIMON PEAKIMU, HO HE YBEIIMYUBAIOT CKOPOCTh
00paTHON peakLuu.

3aoanue 2. Tlonbepute cooTBETCTBUS (YPOBEHb CTPYKTYPHOM OpraHu3aIiuu 0eiaKa — XxapakTep-
HBIE TUIIBI CBsI3EH):

1. TlepBuuHas cTpyKTypa. A. BonopoaHslie CBSI3H.

2. BropuuHas cTpykTypa. b. NoHHBbIE CBA3M.

3. TperuuHas CTpyKTypa. B. I'mapodobHbIe B3auMoIeHCTBHSL.
4. YerBepTuUyHas CTPYKTYpa. I'. [lenTuHbIE CBA3M.

. AucynbhuaHble CBS3H.
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3aoanue 3. HazoBuTe KOGEPMEHTHI, CTPYKTYpa KOTOPBIX U300pakeHa CXeMaTHUYECKU HIDKE:
3.1. M3oamnokca3un — pubuton — ¢pochopHbiii ocTaTok — pochopHbIil ocTaToK — prbo3a — aje-
HUH.

3.2. Hukotunamu — pubo3a — pocdopHblit ocTaTok — hocHOpHBI 0CTaTOK — pud03a — aJICHUH.

3aoanue 4. Bam naHbl 4eThIpe MPOOUPKH C HEM3BECTHBIMU pacTBopamiu. [Ipoenas peakiuro ¢ pe-
aKTUBOM JIFOTOJISI, ITOJTYU MM CIIeAYIoIIUe OKpacku: 1) cunsis; 2) Oypast; 3) sxenras; 4) puoneropasi.

4.1. B kakoit mpoOupKe MpOU301IeIT TOTHBIH THIPOIN3 KpaxMana?

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

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

4.2. Beibepure mpotyKT, 00pa3yoNHiics IpyU KPaTKOBPEMEHHOM THIPOJIU3E Kpaxmala:

A. I'moko3a. b. JlexcTpuHsbI. B. Caxaposza.

Hpa6uﬂbHOCn’Ib peweﬂuﬁ npoeeponie, conocmaeue ux ¢ omeemamul.

Bomnpocs! 1u1st 00Cy:KIeHUst

1. OcobenHocTH (PepPMEHTOB KaK OCITKOBBIX KaTaJIlu3aTOPOB.

2. CoBpemeHHas KiaccupuKanus GEepMEHTOB 1 HOMEHKJIATypa EPMEHTOB (CHCTEMATHUECKOE
u pabouee Ha3Banus). lludp depmentos. Ob1Ias xapakTeprCcTUKA KIIaCCOB.

3. Crpoenne pepmenToB. KodhepmeHTHI, MX KiIacCU(DUKALINS U POITb. BIOK-CXEMBI CTPYKTYPHI
HAJL", HAI®", ®AJ] u ®PMH.

4. Biusaue KoHG)OPMAIMOHHBIX H3MCHCHHI HA aKTUBHOCTH (DEPMEHTOB, JCHATYpAITH.

5. Kuneruka ¢epMeHTATUBHBIX peakiyii. 3aBUCUMOCTb CKOPOCTH (hePMEHTATUBHBIX PEaKIuil
OT KOHIICHTpanuu cyocrpata, pH, remrieparypsl (MOJEKYJISIPHBIH MEXaHU3M, TpadudecKas 3aBUCH-
MocThb). Koncranta Muxasnuca (Km), ucnonszoBanue Km 114 mporuo3upoBanus npoTeKaHusi Onuo-
XMMHYECKUX PEAKIIUH.

6. Cnenuduanocts aeicTBus hepMeHTOB. Buabl cieruduaHocTy.

JUTEPATYPA VIS IOAI'OTOBKHA

Ocnoenasn

1. Buonoauueckasn xumus ¢ cmomamonozuu | A. JI. Taranosuy, E. A. JleBuna. Munck : HoBoe 3uanue, 2022.
C. 25-43.

2. Buonoeuueckas xumus / A. J1. Taranoud [u ap.]. Munck : benapycs, 2013.C. 23-27.
3. Koncnexm ek,

Jononnumensnasn
4. Jlenunoocep, A. OcuoBbl Onoxumuu / A. Jlenunmkep. Mocksa : Mup, 1985.
5. Buoxumus denoseka / P. Mappwu [u ap.]. Mockga : Mup, 1993.
6. buonocuueckas xumus / B. K. Kyxra [u np.]. Mocksa : bunom, Munck : Acap, 2008. C. 4649, 53-54, 56-66.

3agaHusA 1JIs1 CAMOCTOATEIHLHOH PadoThI

3aoanue 1. OGpaTuTe BHUMaHKUE Ha TO, YTO KaTaJU3aTOPHI:

a) YBEIMYUBAIOT CKOPOCTh XMMHUYECKOHN peakiinu;

0) B mpoliecce peaky He pacXoytoTCs;

B) B paBHOM CTEIIEHH KaTaTM3UPYIOT KaK MPSIMYI0, TaK U 00paTHYIO peaKIny.

1.1. 3anomuuTe, yTO OENIKOBask MpUpoAa (pepMEHTOB 00YCIIOBINBACT CIEU(UIHOCTD UX Jeii-
CTBHHL.

1.2. [TonGepute COOTBETCTBYIOIIUE Maphl BOIIPOC — OTBET:

1. YBennuuBarOT S3HEPTUIO AKTUBALIAH. A. HeOunonornueckue KaTaiau3aTophl.
2. B nporuecce peakuuu He pacxoaytoTcsi. b. @epMeHTHI.
3. Hecneun@uuHsl. B. O6e rpynmsl KaTaau3aTopoB.

4. NUnrubupyrorcs ananoramu cyocrpata. [. Hu onuH 13 katanus3atopos.

1.3. 3anummre B 0o0IIeM BHUJE PEAKLUIO C yyacTheM (epMEeHTa, UCIOJb3ys CUMBOJBL S —
cyoctpart, E — depment, ES — npomexxyTouHslif koMIuiekc, P — npoaykr.
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1.4. HazoBuTe OCHOBHEIE (DAKTOPBI, BIUSIONINE HA aKTUBHOCTH (DEPMEHTOB.

Pemmmre 3amauy. OnTumanbHble YCIOBUS IS JEUCTBUA TiIyTamaTaeruaporeHassl: t — 37 °C,
pH — 7.5. Ilpu noBeIIeHUH TeMIepaTypbl HHKyOannoHHo# mpoOsl 1o 75 °C u uamenennu pH uH-
KyOalMoHHOM cpefbl 10 4,5 CKOpocTh (hepMEHTAaTUBHON peakuuu cHuzmiack Ha 50 %. O0bsacHuTE
MIPUYUHY CHUXKEHUS CKOPOCTH PEaAKIUH.

3aoanue 2. 3anomuute, 4T0ObI Ha3BaTh (EPMEHTHI 110 HATMCAHHBIM peakUusiM, TpeOyeTcs:
— CpaBHHUTH CTPYKTYPY CyOCTpaTOB U MPOIYKTOB;
— ONPEIEIUTh TUI NPEBPALLCHUSA.

2.1. Yxaxxure KJIacc ¥ Ha3BaHHE (pepPMEHTOB, KATATM3UPYIOLINX CIIETYIOINE PEaKIINH:

2.1.1. COOH COOH
| |

C=0 + COz+ AT® + HoO —> C=0 +AJ/l® +®y
| |

CHs CH>
|
HI/IpyBaT COOH
Oxkcaioarnerar
2.1.2. CiOOH COOH
CH CH2
I —
CH + H.0 CHOH
4—
COOH COOH
dymapar Maunar

3adanue 3. Hanmmute cXxeMaTuuecku CTpykTypy kKopepmentos: HAIT', HAJI®O*, ®AJT, PMH.

3aoanue 4. HopmanbHbie KJIETKH CIIOCOOHBI MTPEBpAIIaTh acllapariHOBYIO KHCIIOTY B acrapa-
ruH. HekoTopslie Jieliko3HbIe KIETKHU JIMIIEHBI 3TOM crnocoOHOoCcTH. JloOaBieHue acnaparuaassl (dep-
MEHTAa, PaCHICTUISIONIETO aclaparud) B KPOBb OOJIBHBIX JICHKO30M MOXKET MPUBECTH K THOETH paKo-
BbIX KJIeToK. Kakoil Bua crienupuaHOCTH NPOSIBIAET ATOT HepMEHT?

A. OtHocutenbHyto.  b. AGcomtoTHytO. B. CrepeocnennpuyHoCTb.

Ilpasunvrocmo pewienuii npogsepvme, CONOCMAGUSE UX C OMBEMAMU.
IIposepbTe Bamu 3HaHUsA (CAMOKOHTPOJIb YCBOCHHUS Te€MbI)

3aoanue 1. B nabopatopuu BeIIETWINA (PEPMEHT JIM30LMM U ONPEIENININ €r0 aKTUBHOCTD NPH
pa3nuuHbIX 3HaueHuax pH cpenbl. YcranoBuiu, uTto pepMEHTATUBHAS aKTUBHOCTD JIM301[MMa MaK-
cumaiibHa 1ipu pH 5,2 u ymeHpI1aeTcs Kak Npu CHYMOKEHHH, TaK U IIPU NOBBILIEHUH 3TOTO 3HAYECHUS
pH. KakoBa 0OCHOBHas npU4YMHA JaHHOTO SIBJICHUA?

A. 3menenune koH(popMaluy MOJIEKYIIbl epMeHTa.

b. YTpara xomIieMeHTapHOCTH aKTUBHOTO LIEHTPa U CyOCTpaTa.

B. M3menenune noHu3anuu GyHKIMOHATBHBIX TPy (hepMEHTa.

I'. Tuaponu3 nmenTuaHbIX cBsI3el hepMeHTa.

J1. YMeHbl1eHne CBOOOJHON SHEPTUH PEaKIHH.
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3a0anue 2. JKCTIEpUMEHTAILHO TOKa3aJld, YTO aKTUBHBIN IEHTpP (pepMeHTa JIM301uMa coiep-
KHUT aMUHOKHCJIOTHBIE OCTAaTKHU TNTyTAMHUHOBOW M acllaparMHOBON KHMCJIOT, HEOOXOIUMBIX JUIsl KaTa-
nu3a. Kakue rpymmsl B coctaBe cyOcTpaTa QyHKIIMOHAIBHO BayKHBI 7S pepMenTa’?

A. AMUHOTPYIIIIBI. B. Tuorpynmsi.

b. KapGokcunbhble rpynnsl. [, AnkwibHble pagukansl. [l [MIpoKcHIbHBIE TPYIIIBL

3aoanue 3. Temneparypa 37 °C, pH 7,5 — ontumanbHbIe YCTIOBUS JIs1 ICUCTBUS JIAKTATACTH/I-
porenassl (JIII'), kaTanu3upyroliei npespaiieHue:

COOH COOH

| |

C=0 + HAIH-H* - CHOH + HAI"
| |

CHs CHs

IIupyBat Jlakrar

OOBsicHUTE IPUYHMHBI YMEHBIIICHUS! aKTHBHOCTH (DepMEHTA:
a) IIpH MOBBIILIEHNH TemnepaTypsl 10 60 °C;
0) mpu xpanenuu depmenta B 6ydepHom pactsope ¢ pH 5,0;

OTBeTHI K 32/IaHUAM

Jna camonposepku ucxo0no2o ypoeHs 3HAHUIL

1-I2-(1-T,1;,2-A;3-A,B,B,1;4-A,5,B, /). 3.1 -®A/1. 3.2-HA/[". 41-B. 4.2 -B.

Jlna camocmosamenvhoil padomet:

12-1-T1;2-B;3-A;4-b.

1.4. Tlpu noBeIIeHUH TemmepaTypsl 10 75 °C ckopocTh pepMEeHTATUBHOM peaKluy CHUXKAETCH,
TaK KaK BCJICJICTBUE JICHATYpAIlUU KOJIMYECTBO aKTUBHBIX MOJICKYN (pepMEHTa YMEHBIIIACTCS.

Ot pH 3aBuCAT: HOHHU3AILIMS AMUHOKUCIIOTHBIX OCTATKOB, BKIIFOUCHHBIX B KaTallU3; NOHU3ALIUS
cyOcTpara; koHpopMarus GepMEHTa U €r0 AKTHBHOTO IIEHTPA.

2.1.1- nuraza, nupyBatkapbokcuiasa. 2.1.2— nuasa, pymaparruaparasa. 4— b.

JJABOPATOPHAS PABOTA (60 munyT)

HNHCcTpyKIHUs K NPAKTHYECKOMY 3aHATHIO

PabGora 1. H3yuenue eruanus paziuunovix paxmopog Ha cKopocmo hepmenmamugnuix pe-
akyui

1.Onpenenenne akTUBHOCTHU aMHUJa3bl CIIOHB U €€ TEPMOJTAOUIBHOCTH

OnHUM U3 XapaKTEePHBIX CBOMCTB ()EPMEHTOB SABISETCSA TEPMOIAOMIBHOCTS, T. €. YyBCTBUTEIb-
HOCTb (p€pMEHTA K TeMIIepaType, IpU KOTOPOH MpoTekaeT pepMeHTaTHUBHAs peakius. s OonbLIIH-
cTBa ()epMEHTOB TeMIEpaTypHbIi onTUMyM Habmronaercs npu 38—40 °C. depMeHTHI IpU HarpeBa-
Huu cBeie 70 °C, kak npaBuiio, yTpaunBalOT CBOMCTBA OMOJIOIMUECKUX KaTaJIn3aTOPOB.

I'maponns kpaxmasa noj JeMCcTBUEM O-aMHJIa3bl CITFOHBI IIPOUCXOUT JI0 CTaUU 00pa30BaHMs
JNEeKCTpUHOB. HepacmienneHHbld Kpaxmaial ¢ HOJAOM JaeT CHHEE OKpaluuBaHue. JleKCTpHHBI,
B 3aBHCHMOCTHU OT pa3Mepa JaroT ¢ HOJ0M Pa3IM4YHOE OKpAIIMBAHUE: aMUIIOIEKCTPUHBI — (uoJe-
TOBOE, IPUTPOJIEKCTPUHBI — KPacHO-0ypoe, MalibTo3a — xkelToe. KoHeuHble mMpoayKThl THAPOIIN3a
KpaxMmaya — MajbT03a U III0K03a —HUMEIOT CBOOO/IHBIE AJIbJIETUAHBIE IPYIIBI U MOTYT OBITH OOHA-
pyeHsl peakuuen Tpommepa.

O peiicTBuM (pepMeHTa CYAST MO YMEHBIICHUIO KOJUYECTBa CyOCTpaTa Uil MOSBICHHUIO TPO-
IYKTOB PEaKIIH.

Xo0 pabomul. B 4uctyro npoOHpKy OTIAMBAIOT HEOOJBIIOE KOJTHMUECTBO HEPA3BECHHON CITIOHBI
(2—-3 mu1) ¥ KUOATAT €€ B TEYEHUE 5 MUHYT, ITOCIIE Yero oxXJaxmaaoT. bepyT Tpu npobupku. B mepByro
npoOupky no6asinstoT 10 Kamens HATUBHOM CITIOHBI, pa3BeaeHHo B 10 pa3; Bo Bropyto — 10 kamnens
MIPOKHUIITYEHHOM CITIOHBL; B TPETHIO MpoOupKy — 10 Karenb BoJbl B KauecTBe KOHTposIst. Bo Bce 3 mpo-
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oupku gobasmstor no 10 kamens 1%-Horo pacrBopa kpaxmana. Bee mpoOupku akKypaTHO BCTPSIXH-
BaIOT ¥ TIOMEIIAIOT B TepMocTart rpu Temneparype 38 °C Ha 10 mun. [Toce nHKyOaruu ¢ Coiep>KUMbIM
IIPOOUPOK MPOBOJIAT KAUECTBEHHBIE PEAKIIMM HA KpaxMajl U IPOAYKThI €10 paclleIICHUsL.

Peaxyus na kpaxman. K 5 karmisim ucciieryeMoro pactsopa npuanBaroT 1 Kamio pacTBopa Hoaa
B Moaue kanus (peaxtus Jlroromnst). B npucyrcTBuy Kkpaxmaia MosiBsieTcsl CUHEE OKpallliBaHUE.

Peaxyus na enoxosy (peaxyus Tpommepa). K 5 karisam uccienyeMoi KUAKOCTH TPUITHBAIOT
5 kanenb 10%-HOro pactBopa ruapokcuaa Hatpus u 3 xammm 1%-Horo pacTBopa cyiabhaTa MEIH.
OCTOPOXKHO KUMIATAT 1 MUH JJ0 OSIBJIIEHUSI KPACHOTO OKpAIIMBaHUsI, KOTOPOE YKa3bIBAET HA HATUYUE
TJIIOKO3BI.

Pe3ynbTathl onpiTa 3anummTe B TaOIUILY:

Ne npodupku Peaknus ¢ peakrusom Jlworoas Peakuus Tpommepa
1 (HaTUBHAs CIIFOHA)

2 (IpOKUIISIYEHHAs CJIIOHA)
3 (H20)

BriBon:

2. Boustaue pH cpenpl Ha akTUBHOCTH )EPMEHTOB

Jiig pa3HbIX (hepMEHTOB CYILIECTBYET CBOI onTuMyM pH, mpu koTopom hepMeHT HauboIee ak-
tuBeH. Hanpumep, s nencuna ontumyM pH — 1,5-2.5, nns aprunassr — 9,5. Onpenenute ontu-
MyM pH 11151 aMua3bl CIIIOHBI 110 CIEAYIOLENH METOIUKE.

Xo0 pabomei. CnroHy npeBapUTEIHHO pa3BoAsT Booii B 10 pa3. bepyrt 3 mpobupku u B Kax-
JyI0 HaJMBaloT 1o 2 mil OyQepHOro pactBopa ¢ pa3nuyHbIM 3HaueHueMm pH: 6,0; 6,8; 8,0. 3aTtem
npuimBarot 1o 1 mi 0,5%-Horo pacTBopa Kpaxmania 1 o 1 Mi1 pa3BeieHHOH citoHbl. [lepemennBator
coJiep>KuMoe MPOOUPOK U nomernaroT B tepmoctat npu 38 °C na 10 muH. 3aTeM BO Bce MPOOUPKHU
no0aBisIoT Mo 1 Karuie pacTBopa Hojaa, epeMelnBaroT, HabII0Jal0T OKpacKy U otMedatoT pH, npu
KOTOpPOM aMujia3a JAelcTByeT Hanubosee akTHBHO.

Pe3ynbratel onpiTa 3anuimmTe B Ta0IUILY:

pH cpennbt 6,0 6,8 8,0
Peakuus ¢ peakrusom Jlroromns

BriBon:

3. BnusiHue akTHBaTOPOB U MHIMOUTOPOB Ha aKTUBHOCTH aMHJIa3bl CIIIOHBI

Xo0 pabomul. B Tpu npoOupku HaaMBaroT 1Mo 1 Mil ciroHbl, pa3BeaeHHoi B 10 pa3. B mepByto
npoOUPKY J00ABIISIFOT 2 KaIuii BObI, BO BTOpyto — 2 Karum 1%-noro pactBopa NaCl, B Tpetbio —
2 karun 1%-noro pactBopa CuSQg. [Toce 3Toro Bo Bce MpoOUpKH JOOABIAIOT 10 5 Kanenb 1%-Horo
pacTBOpa KpaxMasa U OCTaBJISIFOT MX IPU KOMHATHOM TemrepaType Ha 2 MUH. 3aTeM BO BCE TPOOHPKHU
no06aBis0T no 1 kame pactBopa Jlroross, nepeMemmnBaroT, HaOIIOJA0T OKPACKY U OIpPEIEIISIOT,
B KaKol npoOHpKe AeHCTBYET aKTUBATOP WJIM HHTHOUTOP.

Pe3ynbrathl onpiTa 3anummuTe B Ta0UILY:

Homep npooupku 1 (H20) 2 (NaCl) 3 (CuSO0y4)
Peaknus ¢ peaktuBoM Jlrorosns

BriBon:

Pa6ora 2. Cneyugpuunocmeo ghepmenmos

B otnnume oT HEOpraHWYECKUX KaTaIn3aToOpoB, (DepMEHTHI 00J1aat0T CrIeuUIHOCTHIO (a0-
COJIIOTHOM, OTHOCUTENIBHOM, cTepeocneu(pUIHOCTHI0). DTO CBONCTBO OMpEAENseTCsl YHUKAIbHBIM
CTPOSGHHEM aKTUBHOTO IEHTpa Kaxaoro depmenta. Onpeaennutre THUN CHEIUPUIHOCTH aMIIIa3bI
CIIFOHBI TIO CJIETIYIOIIeH METOIUKE.
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Xoo pabomul. J1ns1 uiccnenoBaHus CIEU(PUYHOCTH aMHiIa3bl OEpyT CIIOHY, Pa3BEICHHYIO B
10 pa3, u HanuBaioT 1Mo 1 M B 2 MpOOHPKH.

B 1-to0 mpobupky nobasmsror 1 ma 1%-Horo pactBopa kpaxmaia, Bo 2-t0 — 1 mi 1%-Horo
pactBopa caxaposbl. O6e nmpobupku nomemarT Ha 10 MunyT B TepMocTaT npu 38 °C, mocie dero
IIPOBOAAT peakuuto Penunra a1 oOHapyKEHUS TIIFOKO3bI.

Peaxyus @enunea. K 15 kammsim uccieayeMoro pacTBopa npruOaBUTh paBHBI 00BEM peaKTHBA
@denuHra U 10BeCTH 10 KuneHus. [Ipu nonoxxurenbHON peakliuy Ha IIIF0K03y Ha0JIl01aeTcsl KpacHOe
OKpallIBaHUE, KOTOPOE J1aeT 3aKUCh Meu. Pe3yabTaThl ONBITOB 3alUIIUTE B TAOIHILY:

Ne npobupku DepMeHT Cyocrpar Peakuus ®esuHra
1
2

BriBox:

IToanuce npenonasarens:

3AHATHE 3. PETYJISIUAA JEVCTBUS ®PEPMEHTOB. KOJIMYECTBEHHOE
OIIPEAEJIEHUE AKTUBHOCTHU ®EPMEHTOB

AKTyaJILHOCTb TEMBbI

3HaHWE MEXAHU3MOB, IIOCPEACTBOM KOTOPBIX KJIETKH U LI€JIbIE OpPraHU3Mbl KOOPAUHUPYIOT U
PEryJIUpYIOT BECh HA0OP METabOIMUECKUX MTPOLIECCOB, BAXKHO MPHU UCCIIEOBAHUSIX B pa3HbIX 00ja-
CTAX OMOMeIMIMHCKUX HayK. 13 Bcex (pakTopoB, OT KOTOPBIX 3aBUCHT ONpEAEICHHE aKTUBHOCTH
dbepmenTa — KoHUEHTpanus GepmMenTta u cyocTpaTa, Temreparypa, pH u npucyTcTBue peryisTo-
POB, — HanOOJIBIINHI KIMHUYECKUI HHTEPEC MPEICTABIISAIOT /1Ba MOCIETHUX.

AKTUBATOPBI M MHTUOUTOPHI BIMAIOT HA aKTUBHOCTH (pepMeHTa, CriocoOCTBYs (POPMHUPOBAHUIO
Wi OJIOKMPOBAHUIO €ro aKTMBHOIO LeHTpa. OHU MOTYT B3aMMOJEHCTBOBAThH C aJUIOCTEPUUECKUM
LIEHTPOM U TEM CaMbIM TaKXe MEHATh ()EPMEHTATUBHYIO aKTUBHOCTh. Hepeako HHruOuTopsr — mpo-
JOYKTBI IPOMEKYTOUHBIX WM KOHEUHBIX peakluii Kakoro-imubo 6Moxumuueckoro mporecca. Heko-
TOpbIE MPUPOJHBIEC WM CUHTETUUECKHE BEIIECTBA OKa3bIBAIOT U30MpaTeIbHOE HHIUOUpYIOLIee AeH-
CTBHME Ha (DEpMEHTHI M UCIIONIB3YIOTCS B KAUECTBE JIEKAPCTBEHHBIX BellecTB. B OonbImx 103ax mo-
N0OHBIE BELIECTBA MOT'YT OKa3aThCs SAaMH.

JlexapCTBEHHBIE IIpenapaTsl YaCTO OKa3bIBAIOT CBOE ACHCTBUE, BIUAS HAa COOTBETCTBYIOILME
(dbepMeHTaTUBHbIE peakiMi. MHOTHEe Takue NpenapaThl CXOIHbI C IPUPOIHBIMU CyOCTpaTaMH U TO-
TOMY MOTYT JA€HCTBOBATh KaK KOHKYPEHTHbIE HHTMOUTOPHI (hepMeHTOB. UTOOBI MOHATH MHOTHE TIPO-
LIECChI, KOTOPbIE CYHIECTBEHHBI JUIsl ()apMaKOJOTUU U TOKCUKOJIOIMH, HEOOXOIUMO UMETh YETKOE
NpeJCTaBICHUE O MEXaHU3MaX HHIMONPOBaHUs (EPMEHTOB.

Ieanb 3ansaTHA

HayuuThcs HCTIOIb30BaTh 3HAHMS O MEXaHU3MaX PETYJSAIUN aKTUBHOCTU ()EPMEHTOB B MOCIIE-
JTYIOIIEM W3yYeHUN KITMHUYCCKUX TUCIUTIIINH JIJIs1 YCBOSHH S IPUHITUIIOB TUATHOCTHUKH 3a001€BaHUN
Y KOHTPOJIA JICYEHHUS], a TAKXKE JJIS IOHUMaHUs MEXaHU3MOB JEHCTBUS JIEKaPCTBEHHBIX MPENAPATOB,
PETYIUPYIONINX aKTHBHOCTH (PEPMEHTOB.

TpeGoBaHus K HCXOHOMY YPOBHIO 3HAHUH
J1J11 TOJTHOTO YCBOEHHMSI TEMbI HEOOXOIMMO TTOBTOPUTD U3:
® o0OwWell xumuu:
— OCHOBHBIE ITOJIOKEHUS TEOPUH KaTaln3a;
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® OUOOP2AHUYECKOU XUMUU:
— TPUMEPHI Pa3INYHBIX TUIIOB XUMUIECKUX PEAKIIHIA;
— KOH(OpMAaIMOHHBIE MTPEBPAIEHHUs OSJIKOB.

Il.]'[ﬂ CaMOIIPOBEPKU UCXOJTHOI'0 YPOBHSA 3HAHHUI BBLINOJHHUTE cjaeayrmue 3alaHnnusd:

3aodanue 1. I3BeCTHO, 4TO CKOPOCTh B3aUMOJICHCTBUS BemlecTB A U B yBenmnuuiacek B 3 pasza
nocnie fgobasienust BemecTBa K. B kauecTBe KOHEYHBIX MPOIYKTOB OOHAPYKHBACTCSI BEIIECTBO
ABK. SBnsercsa nu BemecTBo K karanuzatopom?

3aoanue 2. Ilpy NHTEHCUBHOM MBIILIEYHON paboOTe B CKEIETHON MYCKYJIaType HaKaIIuBaeTCs
MOJIOYHAs KHCJIO0Ta, 00pa3yIoIascs B PEaKIum:

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

I |
0 OH

K xakoMy TuIly OTHOCUTCS IPUBEACHHAS PEAKIIHS?
A. OKHCIUTENTbHO-BOCCTAHOBUTEIbHAS PEAKIIUS. B. Peaknus cunresa.
b. Peakiusa ruaponusa. I'. Peakius snextponusa.

3aoanue 3. BemectBa A u B B3aumonelictBytoT no cxeme A + B <> AB. [Ipu 3ananHoii KOH-
neHTpanuu A u B uepe3 30 MUHyT ycTaHaBIMBaETCs OJBUKHOE PABHOBECHUE, T. €. CKOPOCTH NMPSAMON
1 00paTHOU peakuuu ypaBHUBatoTca. Kakyro u3 npuBENEHHBIX XapaKTEPUCTUK PEAKLIMU U3MEHUT
BHECEHUeE KaTanuzaTopa?

A. CkopocTb IpsIMON PEaKLIMH. I'. Bpems HacTyIuIeHUs paBHOBECHS.

b. Koncranty paBHOBecusl. J1. KoHIIeHTpaluio MpoyKTOB pEeaKLUy.

B. CxopocTb 00paTHON peakiiuu.

Hpa6uﬂbHOCWZb pemeHuﬁ npoeepbme, conocmasue ux ¢ omeemamu.

Bomnpocsl 115 00cyx1eHus

1. MexaHu3M (GepMEHTATUBHOIO KaTanu3a. Teopus NpoMeXyTOUHbIX (pepMEeHT-CyOCTpaTHBIX
KOMILJIEKCOB, THITBI CBSI3EH.

2. Ilpeacraienue 00 aKTUBHOM LIEHTpe (pepMeHTa, ero opranusanus. Teopun, 00bsICHAIOLIIE
paboty aktuHOro 1neHTpa (3. @umep, . Komenn).

3. OcobeHHOCTH CTPOEHUS AJNIOCTEPUUYECKHX (PEPMEHTOB, AJUIOCTEPUUYECKHUI LIEHTP.

4. MexaHU3MBl PEeryIsiIii CKOPOCTH (PepPMEHTATHBHBIX MPOIIECCOB: M3MEHEHHE KoJm4ecTBa (ep-
MEHTOB, aKTUBHOCTH (DEPMEHTOB, KOHLIEHTpALlMK1 CyOCTpaToB (MPOIYKTOB peaKivy), Hau4ue u3odep-
MEHTOB, 00beIMHEHNE (PEPMEHTOB B MOIM(PEPMEHTHBIE KOMIUIEKChI, KOMITAPTMEHTAIN3AIMS IPOLIECCOB.

5. KiroueBble (hepMeHTHI, XapaKTepPUCTHKA.

6. Perymsmust akTUBHOCTH ()EpPMEHTOB: KOBaJICHTHAsI MOAM(HUKAILINS, aKTUBATOPHI M WHTUOH-
TOpHI (MpuMepsl). Buabl nHrnbupoBanus (HeoOpaTuMoe; 06paTUMoe: U30CTEPUUYECKOE U aJIIOCTEPH-
YeCKOE€), XapaKTepUCTUKA, IPUMEPBHI.

7. N3odepMeHThI, mpUMepbl, OHOoI0rnYecKas poib.

8. MemunuHCKHE acTeKThl SH3UMOJIOTHH.

JUTEPATYPA JJIA IOAT'OTOBKHA

OcHosnasn
1. Buonocuuecxas xumus ¢ cmomamonocuu / A. JI. Taranosuu, E. A. [leBuna. Munck : HoBoe 3Hanue, 2022.
C. 23-24, 43-50.
2. Koncnexm nexuuii.
3. Buonoeuueckas xumus / A. J1. Taranosnu [u ap.]. Munck : benapycs, 2013. C. 28-32.
Hononnumensnan
4. Buonoeuueckas xumus / B. K. Kyxta [u ap.]. Mocksa : bunom, Musck : Acap, 2008. C. 58-60, 68—86.
5. Jlenunoxcep, A. OcuoBbl Onoxumun / A. Jlenunmkep. Mocksa : Mup, 1985.
6. Buoxumus yenosexa / P. Mappu [u np.]. Mocksa : Mup, 1993.
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3aganus 1J51 CAaMOCTOATEILHON padoThI

3aoanue 1. imeliTe mpeacraBieHne 0 MeXaHU3Max (epMEeHTaTUBHOTO KaTanu3a. OOparute
BHHUMaHUE Ha CIEAYIOLIEE:

a) B aKTUBHBII LIEHTP BXOJIAT paJiKaibl aMUHOKHUCIIOT PA3JIMYHBIX YYaCTKOB MOJUIIEITHIHOTO
OCTOBA;

0) aKTUBHBIH IICHTP COCTABJISIET OTHOCUTEIBLHO HEOOJIBIIYIO YacTh 00beMa pepMEHTa;

B) aKTHBHBIH LIEHTP pacroiaraeTcs B yriyOineHnu GpepMenTa.

1.1. ®epMeHTAaTUBHBII TUAPOIIN3 KUPOB MPOTEKAET B CTO pa3 ObicTpee HEEePMEHTAaTUBHOTO
mporecca 3a cueT 00pa3oBaHUs MTPOMEKYTOUHOTO PEePMEHT-CyOCTpaTHOTro KoMmIuiekea. Kakue cBs3u
CTaOWIIM3UPYIOT 3TOT KOMILIEKC?

A. Hounsre. B. Ilentunusie.

b. Bogoponausie. I'". N-rmuko3uaHeIe. . CnoxxnoadupHsie.

1.2. Metonom UK-ciekTpockonuu n3ydanu MpUPOAY CBA3EH Mexay cyOCTpaTOM M CBSI3bIBa-
IOLUM Y4aCTKOM aKTHBHOIO IIeHTpa (epmeHTa. B uem 3aximrodaercst B3aumojieiicTBue hepmMeHTa u
cyoctpara o JI. Konuteny?

A. VI3aMeHsieTcs TONbKO KOH(OpMaIHs aKTUBHOTO IIEHTpa (hepMeHTa.

b. B monekyne depmenta uzmensercss KoHGOpMAIUs aNIOCTEPUUECKOTO IIEHTpa MOJ JcH-
CTBHUEM cyOcTpaTa.

B. Ilpu o6pa3oBanuu hepMeHT-CyOCTpaTHOTO KOMIUIEKCa B (pepMEHTE B CyOCTpaTe OAMHAKOBO
M3MEHSETCS HANPSDKEHNE XUMUYECKUX CBSI3EH.

I'. AKTHBHBIN IICHTP TIOJXOJNT K CYOCTpaTy, Kak K04 K 3aMKY.

3aoanue 2. YcBoiite, 4yTo aelcTBUE (EPMEHTOB MOXKHO MOJHOCTHIO MU YACTUYHO MOJIaBUTH
(MHrHOMpPOBATH) ONpEACICHHBIMA XUMHUECKUMHE BelecTBaMu (MHruoutopamu). [laiite xapakrepu-
CTHKY OCHOBHBIM THIIaM UHTHOUTOPOB.

2.1. Ilpu uccnenqoBaHUU BIUSHUS CATUIMIATOB Ha aKTUBHOCTH (hepMEHTa TITyTaMaTIeTrupo-
reHa3bl YCTAaHOBJICHO, UTO C YBEIMYEHHEM KOHIIEHTpaluu cyocTpaTa (riiyramata) ot 1,5 1o 8 MMoib
CTENeHb MHIMOUPOBAaHHUS HE M3MEHSETCS. Y JAIMB MHTUOUTOP, aKTUBHOCTH ()epMEHTa MOXHO BOC-
CTaHOBUTH. OnpeenuTe TUI UHTHOUPOBAHHUS.

A. Heobparumoe. B. OGpaTtumoe HEKOHKYPEHTHOE.

b. O6paTtumoe KOHKYpPEHTHOE. I'. UTurubupoBanue 1o NpUHIKITY «OOpaTHOM CBSI3U.

2.2. JInst 1e4eHnst HEKOTOPHIX MH(EKIIMOHHBIX 3a00JI€BaHNUHN, BBI3BIBAEMBIX OaKTEPUSMHU, ITPH-
MEHSIOTCS Cyb(paHuIaMUIHbIE MTPenapaTel, OJIOKUpYIOIIKe cUHTe3 (akTopa pocta OakTtepuil. Bol-
OepuTe MEXaHU3M JeHCTBUS Cylb(paHUIaMUIHBIX IPENapaToB:

A. SBnsrorces pepMeHTaMu.

b. YuacTByIOT B OKHCIUTEIBbHO-BOCCTAHOBUTENBHBIX IIPOLIECCAX.

B. SBnsroTcs amuiocTepuyecKUMU HHTHOUTOpaMH.

I'. KoHKypHpYIOT ¢ T-aMUHOOEH30MHOM KUCIIOTOH 32 MECTO CBSI3bIBAHUS C aKTUBHBIM LIEHTPOM
(dbepMeHTa, CUHTE3UPYIOLIETO (POTUEBYIO KUCIIOTY.

J1. Uernbupyrot BcacbiBaHUE (POTUEBOM KHCIOTHI.

3aoanue 3. Y cBOWTE OCHOBHBIE CIIOCOOBI PETYNIALUN KaTATUTUYECKON aKTUBHOCTH (DEPMEHTOB
U TIOHATHE «U30(EPMEHTHI».

3.1. B KIMHUKY AOCTaBHIIU MAIIEHTA C IIPUCTYIIOM OPOHXUAIBHOM acTMBL. Y OOJBHOTO BCIIE-
CTBME JpIXaTebHOro anuao3a (pH kpoBu 7,2) CHUKEHA aKTUBHOCTh (DEPMEHTOB IJIa3Mbl. YKaKUTe
OCHOBHYIO NPUYHHY MHAKTUBAMU ()EPMEHTOB IJIa3Mbl KPOBH.

A. VI3MeHeHue CTeneHrn HOHU3AIMH MOJIEKYST ()epMEHTOB.

b. HeoOpatumast nenaryparusi. I'. UsmeHeHne KoHIIeHTpauu (GEepMEHTOB.

B. Pa3psIB nenTuaHbIX CBA3CH. J1. Penpeccust cunTe3a (pepMEeHTOB.

3.2. 1lpu o6cnenoBanny 0OJIBHOTO YCTAaHOBIIEHO MOBBIIEHHE B KPOBH aKTUBHOCTH H30(epMEH-
TOB KpeaTMHKMHa36l MMu MB. Ykaxute ux ob1uue cBoiicTBa.

A. TepmonaOUIBHOCTbD.

b. UyBCcTBUTENBHOCTD K pa3IMYHBIM HHTHOUTOpAM.
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B. Dnekrpodopernueckast HOABHUKHOCTb.

I'. MonekynspHast Mmacca.

J1. Katanus oqHOU U TOM K€ PEaKLUH.

3.3. K kakomy kimaccy (pepMEHTOB OTHOCHUTCS KpeaTHHKHUHA3a?

A. OkcuopeayKTasbl. b. Tpaucdepassi. B. JInazel.
I'. 'mnponassl. . N3omepa3sbl. E. JIurassr.

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

IIpoBepbTe Bamm 3HaHus (CAMOKOHTPOJIb YCBOECHHS T€MbI)

3aoanue 1. bonphoii C. mocine npuema BHYTph 20 MII METaHOJIA B TSKEIIOM COCTOSTHUH JIOCTABJICH
B KJIMHUKY, IJI€ €My BBEJIM BHYTPUBEHHO 3TUJIOBBIN CIIMPT B KOJIMYECTBE, KOTOPOE Y 3J0POBOTO YEIIO-
BEKa BBI3BIBACT MHTOKCHKAIMIO. OOBSCHHUTE, MOYEMYy TaKoe JeueHHe OKa3biBaeTcs 3()(eKTUBHBIM,
YUUTBIBasA, YTO BBICOKAs TOKCHYHOCTh METaHOJIa OOyCJIOBJIEHA JEHCTBHEM MpOAyKTa ero merabo-
nn3mMa — (hopMaNTbIeTHuaa, 00pa3yIOIIErocs B MEUSHH MOJT ICHCTBHEM AJIKOTOJIbIETUPOTeHA3BI.

A. DTaHON — KOHKYPHUPYIOUINI cyOCcTpaT JUIsl allKOTr0J1bAeTHAPOTreHA3kI.

b. DTanon BeI3BIBACT JeHATYypalnio pepMeHTa.

B. Benencreue namenenus pH cpensl.

I'. [TponuCXOaUT YaCTUYHBIN MPOTEOJIH3 MOJICKYIIbI (hepMeHTa.

J1. DtaHon cBa3bIBaeT (hopMabAETU .

3aoanue 2. Ilpu nedyeHuun omyxoseil MOYenoJoBOW CUCTEMBI B KIIMHUKE MPUMEHSETCS IIperna-
pat MeToTpeKkcaT, 00paTUMbIH KOHKYPEHTHbII HHIHOUTOP AUTHIPOdOIaTPEyKTa3bl, KaTaIU3UPYIO-
el cuHTe3 TeTparuapodoineBoil KucaoTel. Ha B3auMoACHCTBUN ¢ KAKUM KOMIIOHEHTOM OCHOBaH
MEXaHMU3M JIEUCTBUA ITOTO Ipenapara?

A. AnloepmeHTOM. I'. IIpocTeTn4ecKOM rpynIon.

b. AKTHBHBIM LIEHTPOM (hepMeHTa. J. CybcrpaTtom.

B. AnnoctepuueckuM LEHTPOM (epMeHTa.

3adanue 3. Kpome H' 1 yriiekucioro rasa, CBsI3bIBaHUE KUCIOPOIa TEMOTTIOOMHOM PEryJupy-
ercs 2,3-mudochornuueparom, KOTOPIH MPUCOeIUHSIETCS K OEIKY B y4acTKaX, IMPOCTPAHCTBEHHO
ylaJeHHbIX OT reMa. Kak Ha3bIBaeTCs TakoW BUJ ey

A. Perynsauust no npuHUuny oOpaTHON CBS3H.

b. YacTuuHblil poTeoan3 MOJIEKyIIbl (hepMeHTa.

B. [Ipucoennnenune win OTHICTUICHHE O€IKa-perysTopa.

I'. IlpucoeauHenue UK OTIIEINIEHHE HU3KOMOJIEKYIIIPHOTO Y dexTopa (MOAYIITOpa).

J1. ®ocdoprinpoBaHre MOJIEKYIHI.

3aoanue 4. B xnerkax E. coli cuHTe3 NMUPUMHUAMHOBBIX HYKJIEOTHJIOB OCYILECTBISETCS IO
cxeme Merabonmyeckoro mytu: CO2+ NH3z+ 2AT® — P1 — P2 — YT® — UTO. I1pu yBenuuenun
B KieTke KoHueHTpauuu [[T® cuHTe3 NMUpUMUIMHOBBIX HYKJICOTHAOB mHpekpamaerca. Kakon Bun
pEryJIaLMuu OnucaH?

A. Annoctepuyeckasi peryssims. I'. Tlpucoeauuenne 6EIKOB HMHTHOUTOPOB.

b. YacTuuHbIN TPOTEOIU3. J. OTmieruieHue 6eIKOB MHTHOUTOPOB.

B. ®ochopunupoBanue MosieKynbl GepMeHTa.

3aoanue 5. B UHKYOalIMOHHYIO Cpelly, COJepXKallyto CyOCTpaThl — allaHHMH, aclapTar U Kpea-
THH, BHECTH (DepMEHTHI aTaHMHAMUHOTpaHc(pepasy, acnapraTaMUHOTpaHCcpepa3y U KpeaTHHKHUHA3Y.
Kakue o0mmiue npu3Haky XapakTepHbI IS STHX (GEepMEHTOB?

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

b. ®epMeHThI KaTaIU3UPYIOT OJUH TUII PEAKLIUN.

B. SBnstorcs nuzodepmeHTHBIMU (hOpMaMHU.

I'. OcyiecTBisIIOT nepeaady HEPBHBIX UMITYJIbCOB.

J1. O6nangaroT rpymnmnoBoi cnenu@uIHOCTHIO.
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OTBeTHI K 32JaHUAM
Jlna camonpogepku ucxoo0nozo ypoeHsa 3HAHUIL
l-—ner.2—-A.3-T.
Jlna camocmosamenvhou padomet:

11-b.12-B.21-B.22-T1.31-A.32-A,/]1.33-b.

JJABOPATOPHAS PABOTA (60 munyT)
HNHcTpyKuus K NPAKTHYECKOMY 3aHATHIO

Konuuecmeennoe onpedenenue akmugHocmu a-amuna3vl Cil0Hbl

Ilpunyun memooa. Metos1 OCHOBaH Ha OIPENEICHUN HAaMMEHbBIIEr0 KOJIMYEeCTBA aMuiasbl (TIpH
MaKCUMaJIbHOM Pa3BEJCHUH CIFOHBI), IOJHOCTHIO PACHICTUISIONIETO BeCh JOOABIEHHBIN Kpaxmai. AMH-
Jla3Hasl akKTUBHOCTH CITIOHBI BhIpaxkaercst kKomuuectBoM 0,1 % pacTBopa kpaxmana B MAUIHIUTPAX, KO-
Topoe paciieruisiercs: 1 mut HepasBenenHou ciroHbl ipu 38 °C B Teuenue 30 MuH. B HOpMe amuiiazHas
AKTUBHOCTH CTFOHBI paBHa 160—320. AmuiazHas akTHBHOCTh 0003Ha4aeTCst «A 38%30'». Aror Merox
IIUPOKO UCTIONIL3YETCS TS ONPEICIICHUS aMUJIa3HON aKTUBHOCTH KPOBH U MOYH.

Xoo0 pabomul. B 6 mpoOUpok HAMMBAIOT 1O 1 MJI BOJIBI M B 1-F0 M3 HUX J00ABISIOT 1 MIT pa3BeicH-
Hoii B 10 pa3 cironbl. Coaep>kuMoe 3Toi MPOOUPKH MEPEMELLINBAIOT, HECKOJIBKO pa3 BTAIUBas U BbITYC-
Kasi )KHUJIKOCTh 3 nunetku. HabuparoT B nunerky 1 Mt cMecu 1 mepeHocsT ee Bo 2-10 mpobupky. Coaep-
KHMOE 3TON MPOOUPKHU MTEPEMEITNBAIOT U | MII CMECH TIEPEHOCHT B 3-10 IPOOUPKY | T. 1. 10 6-i mpo-
oupku. M3 6-it mpobupku oTOuparoT 1 M1 cMec U BbUIMBaIOT. Bo Bce mpoOUpPKH JOOABIISIOT 1O 2 MIT
0,1 % pacTtBOpa Kpaxmalia, IepeMEIINBAIOT, BCTPSIXUBAS MPOOUPKH, W TMOMEIIAIOT B TEPMOCTAT TMPU
38 °C na 30 muH. [locne wHKyOArwu TPOOMPKU OXJIKIAIOT BOJOIPOBOJHON BOJOH, JOOABISIOT
no 1 xarute 0,1 % pactBopa Hona u nepemermBaroT. [lpu peakimu ¢ HOJOM KUAKOCTh B MPOOHPKax
OKPAIIIMBACTCSI B JKENTHIH, PO30BBIA 1 (PHOJIETOBBIH 11BeTa. OTMEUaIOT MOCIEAHIOK MPOOUPKY C KETTOU
OKpAacKoii, TJie TUAPOIIN3 KpaxMaia MpoIieN MOJTHOCTHIO, U JISNA0T pacyerT.

Pesyabrar:

I'uapo/iu3 kpaxmaJjia B IPUCYTCTBHH (PePMEHTOB CJIOHBI IPU Pa3INYHOM ee pa3BedeHUuHU

Pa3zBeneHne CJIOHBI
1:20 | 140 | 1:80 | 1:160 | 1:320 [ 1:640
IIpoOupku
1-a 2-11 3-1 4-51 5-11 6-91

Okxkpacka pac-
TBOpA C HOJOM

BriBogsl

Ilpumep pacuema. OTMeTHB NPOOUPKY, TA€ THIPOJIN3 KpaxMmalsla MpoUIes MOJHOCThIO MpU
HaWMEHBIIIEM KOJIMUecTBE (PpepMeHTa (JKenTasi OKpacka pacTBOpa), MO KOJIMYECTBY HEpa3BEIACHHOM
CIIIOHBI B JAHHOM NMPOOHMpPKE pacCUMTHIBAIOT aMHJIA3HYIO aKTUBHOCTb CIIIOHBI 110 CIEAYIOIEH Mpo-
nopuuu: A mut cmonbl pacmenuau 2 mi 0,1 % pacTBopa kpaxmana; 1 MII CITIOHBI pacIIenuil X M
0,1 % pactBOopa Kpaxmana, rae 4 — KOJMYECTBO Hepa3BeJCHHOH citoHbl. Hampumep, xenrtas
OKpacka MosiBUIachk B 4-if mpoOupKe, rae ciatoHa Oputa pa3senena B 160 pas; 1/160 mut ciroHbl pac-
menuiun 2 mit 0,1 % pactBopa kpaxmaiia; 1 Mi1 Hepa3BeeHHOM citoHbI paciienui X mi 0,1 % pactBopa
KpaxMaia:

X=2-1-160/1=320 ™1 0,1 % pacTBopa Kpaxmaia.

CrenoBaTtensHO, aMunasHas aktuBHOCTh A 38%/30 papa 320.

20



Pacuer:

BriBox:

HOI[HI/ICB npenoaaBaTciiia:

3AHSTHUE 4. BBEAEHUE B METABOJIN3M. HEHTPAJIbHBIA METABOJIMYECKHWI
IIYTb — IUKJI TPUKAPBOHOBBIX KUCJIOT

AKTYaJIbHOCTH T€MbI

3HaHKe 3aKOHOMEPHOCTEN 1 0cOOEHHOCTEH MeTa0oIM3Ma HEOOXOAUMO IS JATbHEHIIero u3yye-
HUSI 0OOMEHA YIIJIEBOJIOB, JIMIKJIOB U OCJIKOB Ha YPOBHE KJIETKH U OPTraHU3Ma, JUIsi TOHUMAHUS MEXaHU3-
MOB PETYJIALUHN UX METa00IM3Ma U BO3MOKHOWM KOPPEKLIUH HApyILIEHUH 0OMeHa BEIeCTB. Y CBOMB 3Ha-
YEHUE IICHTPATLHBIX METAOOMUECKIX Iy TEH [T SHEPrOOOECIICUSHUS KIICTOK, MOYKHO TTOHSTh TPUIHHBI
TUITOKCUYECKUX COCTOSIHUN U MX CBS3b C KJIETOYHOI SHEpreTukoi. [ocKoIbKy HapyIlieH s SJHepreTuye-
CKOT'0 OOMEHa JIe)KaT B OCHOBE MMAaTOreHe3a MHOTHX 3a00JICBaHUM, 3HAaHNE MeXaHu3Ma (DYyHKIIMOHUPOBa-
Hus 1ukia Kpebca mo3BoUT Bpady MpOBECTH MPABIIBHYIO KOPPEKLUIO META00IMYECKUX HAPYIICHHIMA
(koxapOOKcHITa3a, KOMIIOHEHTHI aJICHUIOBOM CUCTEMBI, CYKIIHAT U JIp.).

Mean 3ansaTUs

[TomyunTts npeacraBieHrne o MeTaboIu3Me, aHAOOJIMIECKUX U KaTaOOJMUECKUX MeTaboImye-
CKHX MYTSX, X pa3nuuusix U B3auMocBs3u. CHopMHpOBaTh MpeaCTaBICHUE O JIMMOHHOKHCIOM
ke Kpebca kak neHTpasibHOM METaboJIMYeCKOM MyTH, O 3HAYCHUH BOJOPOIIOHOPHON (HYHKIIMU
LTK s nanbHEHIIMX OKUCIUTEIbHO-BOCCTAHOBUTENIFHBIX PEAKIMH B IIEMH TKAaHEBOTO JIBIXaHHUS,
MOHATH KaTabO0JIMYECKYIO M aHabomudeckyro pyrkmmu rukia Kpeodca.

TpedoBaHus K HCXOAHOMY YPOBHIO 3HAHMI

J1J14 TOJIHOTO YCBOEHMSI TEMbI HEOOX0AMMO TIOBTOPUTH U3:
® Ouonozauu:
HOHATHUS «OOMEH BEIIECTBY, «aCCUMMIIALIUAY, «IUCCUMIIIALUSI) U CBSI3b MEX1Y HUMU;

® o0OWell Xumuu.

— TMOHSTHE «OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIUN», CIIOCOObI OKHUCJIECHHUS BEIIECTB,
OCHOBBI OMO3HEPTE€TUKHU, TIOHATUS «MAKPOIPTHUECKasl CBSI3bY», «MaKpOIPI»;

® OuoopeanuiecKou XUmuu:

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

® HOPMANbHOU PUIUONIOUU:

— TMOHSTHE «OCHOBHOM OOMEH», JHEpreTHUecKasi pojib 0OMEHa BEIeCTB;

® YUMONIO2UU:

— CTpPYKTypa MUTOXOHJIPHUI;

® Ouoxumuu:

— KJIACC OKCHIOPENYKTa3bl; JETHAPOreHassl; crpoeHue kopepmentor ®MH, OAJ], HAJ",
HAJI®"; peakiyu 1eKapOOKCUIMPOBAHUSL.

JJ1st caMonpoBepKH MCXOHOT0 YPOBHS 3HAHUI BBIIIOJIHUTE CJEeAyIOLINe 3aJaHUA:

3aoanue 1. K pacTBOpy rHIpoOXHHOHA JOOABMIIM OKHCIUTEIb, B pEe3YyJIbTaTe YeTro PacTBOP IO-
TemHel. KakoBa mpuyurHa U3MEHEHUs1 OKPACKHU TUAPOXUHOHA?

A. 'MIpOXMHOH MIPUCOEINHUI 2 3JIEKTPOHA.

b. 'napoxuHOH OKHCIUIICA.

B. I'nipoxuHoH npucoequHui 2 atoma BOJ0Opo/Ia.
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I'. 'uqpOXUHOH BOCCTAHOBUIICA.
J. I'napoxuHOH oTAaN 2 aToMa BOJIOPO/a.

3aoanue 2. Ilpoananuzupyite GOpMyIIbl YKa3aHHBIX HIKE COSTUHEHUHN U YKAXKHUTE, K KAKOMY
KJIACCy BEUIECTB OHU OTHOCSITCS:

A. JIlukapOOHOBBIE KHCIIOTHI. B. MoHOKapOOHOBBIE KHCIOTHI.
b. TpukapOOHOBBIC KHCIIOTHI. I'. a-Ketokucnaotsi. . T'uaApOKCUKUCIOTHI.
COOH COOH COOH COCH
| | | |
CH: C=0 CHOH CHz
| | | | COOH
CH. CHs CHs  HO — C—COOH |
| | CHs
COOH CH:
|
COOCH
2.1 2.2 2.3 2.4 2.5

3aoanue 3. K HanMcaHHBIM HUXE peakiusM noadepute GepMeHThI. Y KaKHUTE Ki1acc.
COOH COOH 3.2.

3.1.
| ®Al DAIH: g
THZ I COOH CHs
CH, —_— (|3H | |
éOOH COOH T= :::COZT=
CHs H
3.3. C|?OOH (|DOOH
THz (”j H
CHOH ( TH
éOOH O Coon

Hpa@uﬂbHOCWlb pemeHuﬁ npoeepbnie, conocmaeue ux ¢ omeenmamu.

Bonpocs! nuis1 00cyxneHust

1. MerabGonu3M, TUHEHHBIE U LUKINYECKHUE METa00IMYECKUe MyTH, PEryIsITOpHbIe (KiIroue-
BbI€) (hepMEHTBHI.

2. KaTta®onu3M 1 aHaboIM3M, pa3Inyus U B3aUMOCBSI3b MEXIY HUMU.

3. Peaxmmm nernaprupoBaHusi Kak OCHOBHOW CITOCOO OKWCIICHHS BEIIECTB B OpraHmMme. [ InpuiiH-
3aBHCHMBIE U (h1aBUH3aBUCHUMBIE JeruaporeHasbl. Ponps ButamuuoB PP 1 B2 B okuciuTensHO-BoccTaHO-
BUTENBHBIX peakipsix. Cxemaruueckoe crpoenue kopepmentos HAJ[Y, HAZI®', ®AJI, DMH.

4. AneHuioBasi CUCTeMa KJIETKH, €€ yJacTHe B dHepreTndeckoM oOMmeHe. LleHTpanbHast posb
AT B mporeccax, CBsI3aHHBIX ¢ 3aTpaToi 3Heprun. Crnocoosl cunreza ATd: cyOcTpaTHOE, OKUCIIH-
TenbHOE (hochopunupoBanue. [ToHsTHE O MaKpOIprax.

5. Hukn tpukapbonoBsix kuciot (LITK) kak nenTpanpHbiii MeTabonndeckuii myTsb. Jlokanuza-
s pepmentoB LITK, xumusm peakuuii (cxema), pepMeHTHl, KOYEPMEHTHI.
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6. Heruaporenasznsie peakiuu [[TK kak MCTOYHUK BOIOPOAA TSl CUCTEMBI TKAHEBOTO JIbIXa-
Hus. JlekapOookcunupoBanue B 1ukiie Kpebca kak MexaHnu3m oopa3oBanus B kieTkax COz — KoHeu-
HOTO MPOAYKTa KaTaboian3Ma COeTUHEHUN yIriiepoaa.

7. ®yukiuu L TK: unrerparuBHas, karaboiandeckas, anaboiarueckas, YHepreTuueckas, Bo10-
poayioHopHasA. AHariepoTuueckue peakiun. Perymsanus padotst LITK.

JUTEPATYPA JJISI IOAT'OTOBKHA
OcHosnasn
1. Buonozuuecxas xumus 6 cmomamonozuu / A. JI. Taranosuu, E. A. Jlesuna. Munck : Hosoe 3nanue, 2022.
C. 51-65, 69-73.
2. Koncnexm nexuyi.
3. Buonozuueckas xamus / A. JI. Taranosnd [m ap.]. Munck : Benapycs, 2013. C. 33-38, 40-42.
JHononnumensnasn
4. Buonozuueckas xumus / B. K. Kyxra [u gp.]. Mocksa : Busom, Munck : Acap, 2008. C. 133-139, 178-182.
5. Buoxumus 4enoseka / P. Mappu [u ap.]. Mocksa : Mup, 1993.
6. Cmpaiiep, JI. Buoxumus / JI. Ctpaiiep. Mocksa : Mup, 1985. 1. 2. ¢. 6-21, 49-68.

3anaHus 171 CAMOCTOSATEILHOM PaGoThI

Jlnist yCBOGHUSI MaTepuasa TeMbI ClIeAyeT 0OpaTuTh BHUMAHUE HA CIIEAYIOIIEe:

1. IITK npexacrapnsier co00il KOHEUHBIN MyTh KaTabonu3ma, OOUINi A1 OKUCICHHS TPOIYK-
TOB pacraja OesKOB, )KUPOB U YIIIEBOIOB.

2. UTK ciy>XUT UCTOYHHUKOM CTPOUTENIbHBIX OJOKOB JUIsl IPOIECCOB OMOCHHTE3a (TeM, aMu-
HOKHCJIOTBI, TJIFOKO3a U T. 1I.).

3. BoNbIIMHCTBO TOIUIMBHBIX MOJIEKYJ BCTYMAIOT B UK B Bue aneTui-KoA.

4. B xoje peakiuil UKIIA IBaX/IbI IPOUCXOTUT JeKapOOKCHIMPOBAaHUE C 00pa30BaHUEM KO-
HeuyHoro npoaykra COz.

5. B pe3ynbraTe 4yeThIpeX AErHIPOTEeHA3HBIX PEaKIUil BOCCTAHABIMBAIOTCS TPU MOJIEKYJIBI
HAJL" 1 onna monekyiaa ®AJI. DTH BOCCTAHOBJIEHHBIE IEPEHOCYUKU OKUCIISIOTCS 3aTEM B IIENH TIe-
peHoca AJIEKTPOHOB BHYTPEHHENH MeMOpaHbl MUTOXOHJIPHIA.

6. UTK ¢pyHKIHOHHPYET TOJBKO B a3pOOHBIX YCIOBUSIX, TOCKOJIBKY pereHepals BOCCTaHOB-
JICHHBIX KOEPMEHTOB IMPOUCXOAUT TOJIBKO MPH IEepeHoce MeKTpoHoB Ha O.

7. IlepeHOC 3JIEKTPOHOB Ha KHCIOPOJ COMNpPSDKEH C OJHOBpeMEHHBIM oOpa3oBaHueM AT
(oxucnutenbHoe pochopunupoBanne). CKOPOCTh IUKIIA 3aBUCHT, B TIEPBYIO OU€pelb, OT SHEPTETH-
YECKOro 3aps/a KJIETKH.

3aoanue 1. 'Y 3xcriepUMEHTaIbHBIX dKUBOTHBIX HCCIIEA0BAIHN BIUSHNE BUTAMUHOB Ha CKOPOCTb
IITK. ITpu oTcyrcTBUM Kakoro ButamuHa ckopocts peakuuil LITK He napymanacs?

A. IluanokobanaMuH. b. Tnamun. . PubodnaBun.

B. IIanTOTEHOBAS KHCIIOTA. I'. Huxotunamu.

3aoanue 2. B xone peakuuii ukiia Kpedca mpoucxoauT BOCCTAaHOBICHUE KOPEPMEHTOB YEThI-
pex neruaporeHas. Ykaxure cyocrpatsl LITK, npuyactHbie K MOSIBIEHUIO aTOMOB BOAOPO/A B CO-
CTaBe COOTBETCTBYIOIIUX KO(EPMEHTOB:

A. Iutpar. B. ®ymapar. J1. AkoHHUTAT. XK. Cykuunar.

b. a-Kerormyrapar. I'. Manar. E. N3omuTpar.

3aoanue 3. Tlonbepute pepMEHTHI K COOTBETCTBYIOUINUM PEAKIIHASIM:

1. okcanoarnerar + Anetnin-KoA + H2O — murpar + KoA-SH.

2. uzorurpar +tHAT"—a-Kerormyrapar + HAJJHH" + CO».

3. cykuuHmi-KoA + I'/1® +H3PO4 «» Cykuunar + I'TO + KoA-SH.

4. pymapar + H20 < manar.

A. ®ymaparruaparasa. b. [lutrparcuHTasa.

B. Cykmunun-KoA-cunTeTasa. I'. M3omuTparaeruaporeHasa qeKkapOOKCHITUPYIOIAs
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3aoanue 4. K xkaxxaomy ¢pepMeHTy noadepuTe COOTBETCTBYIOUINH KOEPMEHT:

1. CykuuHataeruaporesasa. A. ©MH.

2. HAJIH'H"-neruaporenasa. b. DA

3. ManaraeruaporeHasa. B. HAZI".

4. a-KerormyrapataeruaporeHa3Hbli I'. TII®.
KOMILIEKC ()epMEHTOB. J1. KoA-SH.

E. JIunoeBas xuciora.
Ilpasunvrnocms pewienuu nposepvme, CONOCMABUE UX C OMBEMAMU.
IIpoBepbTe Bamm 3HaHus (CAMOKOHTPOJIb YCBOCHHS T€MbI)

3aodanue 1. B ykie TMMOHHOM KUCIIOTHI IS paciierieHus anetuii-KoA ucnons3yrorces ciie-
nyrorue GEepMEHTHI:

1) uuTpaTcuHTa3’a;

2) akOHUTATTUIpaTa3a;

3) “3oUMTpaATIAETHAPOTEeHA3a IeKapOOKCHIINPYIOIIIas;

4) o-KeToryTapaTAeruporeHa3Hblii KOMIUIEKC;

5) cykunnun-KoA-cunrerasa;

6) CYKIIMHATIETUAPOTeHA3a;

7) bymapatruaparasa;

8) ManataeruaporeHasa.

1.1. Hanuimre XuMHYECKYIO PEaKIIHIO (CXeMa), KaTaIU3UPYEeMYO KaXKIbIM U3 3TUX (PePMEHTOB.

1.2. Kaxkoii kopepMeHT nim KohepMeHTHI HEOOXOAUMBI TS pAOOTHI TPETHETO, YUETBEPTOTO, IIe-
CTOT'0 U BOCBMOTO (hepMeHTOB?

1.3. Jlst kaskaoro u3 GepMEeHTOB YKaXKHUTE, K KAKOMY U3 IIEPEUNCICHHBIX HIKE THITOB MPH-
HAJICKUT KaTalu3upyeMas UM Peakilusl: KOHIEH AU, IeruIpaTaius, Tuaparanus, 1eKapOoKCcu-
JUPOBaHUE, OKUCIUTEIIbHO-BOCCTAHOBUTENIbHAS Peakius, cyocTpaTHOE (pochopuiinpoBaHue, U30-
MepH3aIus.

1.4. Ykaxure, K KaKOMY KJIACCYy OTHOCUTCS KaXIbli 13 (hepMeHTOB 1uKiIa Kpebdca.

3aoanue 2. Y 3KCEPUMEHTAIBHOTO )KUBOTHOTO Ha ()OHE BHYTPUBEHHOT'O BBEAECHUS TITIOKO3BI
onpeaenuiy cHkenne aktTuBHocTy pepmenToB LITK. Kakue coenunenus sBistoTcs HEMocpeacTBe-
HBIMU UX UHTUOUTOpAMU?

A. HAJI®OH H". b. HALL". B. HAIHH". I AT®. . AD.

3adanue 3. bBynetr nu mpoUCXOIUTh HAKOIUIEHHE OKCalloalleTara, ecii K SKCTPAKTy, CoJepiKa-
memy cyocrparsl, pepmentsl 1 kodepmenTtsl LITK, nobaButs anetmin-KoA? O6bsacaute Bamn oTser.

3aoanue 4. B KIUHUKY TOCTaBUJIM MOCTPAIABUIMX BO BPeMs 3€MIIETPSACEHUS, HAXOIUBIINXCS
6e3 nmunm 10 gueit. MiccnenoBanus aktuBHocTH (hepmenToB LITK nmokazanu peskoe cHUKEHHE CKO-
poctu 3TOro npouecca. Kakue nociaencTsus 3To UMEET ISl OpraHuzma’?

A. OGe3BOKUBaHUE.

B. CHmxeHue ypoBHsI INIFOKO3bI B KPOBH. b. Camxenue yposusa ATO.

I'. OGpazoBanue OONBIIOTO KOJTUYECTBA IHAOTECHHOUN BOJIBI.

OTBeThI K 33JaHUAM
/s camonpogepku ucxo0Hoz2o ypoGHs 3HAHUIL.
1-BA.21-A.22-T.23-]1. 24 -b. 2.5 - B. 3.1- neruaporeHasa, OKCUJIOPEAYKTa3a;
3.2 — nexapOoKcwIIasa, nuasza; 3.3 — Aeruaparasa, Jinasa.
Jlna camocmoamenvhou pabomut.
1-A.2-B,T,E,)K.3-15;21;3B;4A.4-15b;2A;3B;45,B, T, I, E.
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JIABOPATOPHAS PABOTA (60 munyT)
HMHCTPYKIHUS K NIPAKTHYECKOMY 3aHATHIO

PaGora 1. H3yuenue ¢pynxkuyuonuposanusn I[TK no yoviiu ayemun-KoA

Ipunyun memooa. Tlepsoiii aTan LITK — peakius konaeHcanuu anetui-KoA ¢ okcanoariera-
TOM, KOTOpasi OCYIIECTBISIETCS UTparcuHTa3oi. OOpa3oBaBmIascs JIMMOHHAS KHUCJIOTa IMOJBEpra-
€TCsl IPEBPAILICHHUIO B ITUKJIC TPUKAPOOHOBBIX KUCIIOT, a ocBoboauBIuiics KoA-SH mMoxxHO onpene-
JIUTh, UCTIOJIb3Ys peakTuB PosinHa (MosBisieTca cunee okpaiuBanue). Eciu 6nokuposars LITK ma-
JIOHOBOM KHCIJIOTOM, TO aneTuii-KoA He ucnonb3yercs 1 KoA-SH He oOpasyercs. Jlns paboTsr nc-
MI0JIb3YEM I'OTOBBIM FTOMOTEHAT MEYEHHU.

Xo0 pabomsi. B KOHTPOIBHYIO U OIIBITHYIO TPOOHWPKH BHOCST PEAKTUBBI COTIACHO CXEME:

Conep:xumMoe mpoonpoK KonTpoJs (M) OnbIT (M)
docdarnsiii 0Oydep pH=7.4 2,0 2,0
P-p anermin-KoA 0,5 0,5
P-p okcanoanerara 0,5 0,5
P-p ManoHOBOI KHCTIOTHI 1,0 -
DU3NOTOTHIECKHNA P-P — 1,0
I'omoreHnar rieuenn 0,5 0,5

Nuky6anus 10 MuUH Tpy KOMHATHOW TeMIIepaType
Peaktus ®onuna A 0,5 0,5
Peaktus ®onnna b 0,5 0,5
Pe3yabTaT (OKpacka pacTBopoB):

BriBon:

PaGora 2. H3yuenue gpynxkuyuonuposanusn I[TK no oopazosanuto yenexkuciozo 2aza

Ipunyun memooa. Ilpu okucnenun aunetun-KoA B LITK oOpasyercs yriekucislii ra3, KoTo-
PBIii CBA3BIBAETCS TUAPOKCUIIOM KaJIbIUS U ONPEAEIAETCs MPHU 100aBIEHUU CEPHON KHUCIIOTHI MO BbI-
JIEJICHUIO ITy3BIPBKOB rasa.

Xo0 pabomei. B KOHTPOIBHYIO U ONBITHYIO IPOOUPKU BHOCAT PEAKTHUBBI COTJIACHO CXEME:!

Coaepxumoe NpooMpox 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 Masi0HOBO# KUCIIOTHI 1,0 —
WNukybannoHHEIH p-p — 1,0
P-p Ca(OH); 1,0 1,0
I'omoreHar rieuenn 0,5 0,5

Wuky6anys 10 MUH Tpy KOMHATHOM TeMIieparype
0,1 = p-p cepHO¥ KHCTIOTHI 1,0 1,0
Pesyabrar: BblIeICHHE MY3bIPHKOB
rasa
BeiBox:
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Pabora 3. H3yuenue gpynkyuonuposanus L[TK no oépazosanuto amomoe 600opooa

Ilpunyun memooa. Ilpn oxucnenuun anetmn-KoA B I[TK oGpa3yercs 8 aromoB Bogopona,
KOTOPBIE OTIIEIUIAIOTCS OT CyOCTPATOB MPH YYACTHH COOTBETCTBYIOIIMX JIerHaporeHas. B kauectse
aKIenTopa BOJOpOJa B JAHHOM METOJE HCHOJb3yeTcs 2,6-nuxmnopdenonunaopenon (2,6-IXDN).
Ecnu mukn ¢pyskimonupyer, To 2,6-JIXDU BoccTanaBnuBaeTcs 1 00€CIBEUHBACTCSL.

Xo0 pabomoi. B KOHTPOJIBHYIO U ONBITHYIO IPOOUPKHU BHOCAT PEAKTUBBI COTJIACHO CXEME:

Coaep:xkumMoe mpooupoK KonTpoas (mn) OnbIT (M)

®docdarnsiii 0ydhep pH=7,4 2,0 2,0

P-p anermin-KoA — 0,5

P-p HIYK — 0,5
JluctuiuinpoBaHHas Boja 1,0 -
I'omorenar neuenu 1,0 1,0
0,001 1 p-p AXDPU 1,0 1,0

Wnky6auums 15-20 MuH py KOMHATHOH TeMIepaType

Pe3yJ1bTaT! OKpackKa pacTtBopoB

BriBos:

IToanuce nperoaaBaTClIs:

3AHATHE 5. BUOJTOI'MYECKOE OKUCJIEHUE. OKUCJIUTEJIBHOE
POCPOPU/IMPOBAHHUE. IIYTU YTUIN3ALUU KUCJIOPOJA
KIIETKAMUAX

AKTYyaJIbHOCTb TeMbI

3HaHue Mpouecca OKUCICHHs BOIOPOJia B MUTOXOHAPUSAX C 00pa30BaHUEM SHIOT€HHOM BOJIBL,
KOTOPOE MTPOTEKAET C BBIIEICHUEM 3HAYUTEIBHOIO KOJIMYECTBA DHEPTUH, 3a11aCa€MOM B MaKpOdpruye-
ckux cBA3ax AT®, Heo6X0aUMO I HOHUMaHMsI OCHOBHOTO IIYTH YTHJIM3AI[MHM KHCIOPOa B KJIETKE B
HOpPME U TNaTOJIOTMH. [ MIIOPHEPreTHYECKUE COCTOSIHUS, BO3HUKAIOIINE B PE3YJIbTAaTE HAPYILIEHUS pa-
OOTBI IbIXaTEIbHOM LEMH, HapYIICHUS CONPSHKEHUS IbIXaHus U pochHOopruIMpoBaHus, HEIOCTaTOYHOTO
MOCTYIUIEHUS CyOCTPaTOB OKHUCIIEHUS, JIEKAT B OCHOBE Pa3BUTHUS MHOTHX MATOJIOIMYECKUX COCTOSIHUH.
Jleuenne mnocneaHUX TpeOyeT YETKOro MpPEJCTaBIEHUs 00 OKHUCIMTENbHOM (ochopruIpoBaHuH,
0 croco0ax ero peryisLum, SHepreTHUecKol EHHOCTH CyOCTpaToOB, MOCTABIISAIOIINX aTOMbI BOZOPOia
B JIbIXaTeNbHYI0 1enb. HekoTopbie 3 HUX (cyocTpartsl nukia Kpebca — murpar, CyKIMHAT) UCIOJb-
3YIOTCS JUIl KOPPEKIIMU METabOoNINYeCKuX HapyleHHH. OKCUreHa3Hbl MyTh YTUIM3ALUN KUCIOPOAa
MMeeT Ba)KHOE 3HaYEHHE B Ipolieccax 00e3BpeXUBaHUS B OpraHM3Me KCEHOOMOTHKOB M TOKCUYHBIX
MeTabOoJINTOB.

Ieanb 3ansaTHA

[TomyuyuTs npencTaBieHHe O MYTAX YTUIN3ALMHU KUCI0pOoaa KIETKaMU; O JIOKAJTU3allH, CTPO-
€HUU 1 q)yHKHI/IOHI/IpOBaHI/II/I KOMIIOHEHTOB JII)IX&TGHBHOﬁ LOCU 1 ey MUKPOCOMHOI'O OKHCJICHUA,
00 OKHCIUTENEHOM (OChOPMINPOBAHUH. Y CBOUTh, YTO CONPsKEHUE JbIXxaHus U dochopuirpona-
HUSA CIIYKHUT OCHOBOH HOpMAJIBHOT'O aHepr006ecnequI/I${ kieTkd. IToHSATE 3HAUEHNE MHKPOCOMHOT'O
OKHCIICHUS JIJIs1 )KU3HEeSITeIbHOCTH KJIeTKU. HayunThes IPUMEHSATH 3TH 3HAHUSI TIPU MTOCTIeTYIOIEM
M3Y4YEHHUH KJIETOYHOTO METa0oIu3Ma.

26



TpeGoBaHus K HCXOAHOMY YPOBHIO 3HAHU I

J1J14 TOJTHOTO YCBOEGHHMSI TEMbI HEOOXOAMMO TTOBTOPUTH U3:

® o0well Xumuu.

— TIOHATUSL «OKHUCIIEHUE» («OKHUCIUTENbY), «BOCCTAHOBICHUE» («BOCCTAHOBUTENDY), «OKUC-
JIUTEIbHO-BOCCTAHOBUTEIIbHBIC PEAKIIUNY, «PEIOKC-TIOTEHIINATY, «MAKPOIPTUUECKAs CBA3BY, «MaK-
po3pry;

® OU0OpeaHUYeCKOU XUMUL'

— crpoenue AT®, ee posb Kak YHUBEPCAILHOTO MAaKpO3pra; 6apOUTYypOBas KUCIOTa U €€ Ipo-
W3BOJIHBIC;

® yumono2uu:

— CTPOEHHUE MUTOXOHJIPUATIBHON MEMOpaHBI;

® OuoxumMuu:

— KJIacC OKCHJIOPEIyKTa3bl, MUPHIWH- U (IIaBUH3ABUCUMBIC JCTUAPOTEHA3bl, CTPOCHUE H
¢yukumonuposanue HAJY, ®MH, ®A]T; BogopoaaoHopHas ¢pynkuus nukia Kpebea; cyocTparh
L TK, mocrasisttonirne BOAOPOA B AbIXATEIbHYIO LETIb.

I[J'[ﬂ CaMOIIPOBEPKU UCXOJIHOI'0 YPOBHSA 3HAHUI BBLINOJHUTE cjaeayrmue 3alaHnus:

3aoanue 1. Kakue u3 npuBeIeHHBIX YTBEPKIEHUHN He xapakTepusytoT ATO?
A. IlyprHOBBIN HYKJIEOTH.

b. YHuBepcanbHBI Makpo3pr B KJIETKaxX.

B. Nmeer nBe ryanuauHdpochaTHBIE CBS3H.

I'. Umeet nBe hochoanruapuHbie CBS3H.

J. SABnsiercsa popmoit 3anacaHusi, XpaHEHUs U NIEpeJaul SHEPTUH B KJIETKaXx.

3aoanue 2. Kakue u3 HmxkenepeuncieHubix cyocrparoB LITK He sBnsitoTcss 1oHOpamMu BOJO-
poja JuIsl AbIXaTENbHOU 1ernu?

A. CykuuHar. B. N3onutpar. M. Oxcanoanerar.

b. utpar. I'. ®ymapar. E. Cykuunun-KoA.

3aoanue 3. Hanumute Gpopmyny ATD, 06003HaYNB MaKPOIPTUUECKUE CBSI3U.

3aoanue 4. B nuxne Kpebca nporekaroT yeTbipe 1eruaporeHa3Hble peakiuu:
A. Uzonutpat — o-Kerormyrapar. B. Cykuunar — ®ymapar.

b. a-Ketornyrapar — Cyknunuin-KoA. I'. Manar — Oxkcanoanerar.
4.1. Ykaxxute COOTBETCTBYIOIUHN KaXA0H peaknu (pepMeHT.

4.2. Ykaxxute COOTBETCTBYIOIINHN(E) KaXKI0 Jeruaporenase kogpepMeHT(bl).

4.3. OTHecHuTe KaXIyIo IETHporeHas3y K pa3psry MO0 MUPUINHOBBIX, THO0 (JIaBUHOBHIX Jie-
THJIPOTEHa3s.

HpCIGMJleOCmb pemeﬂuﬁ npoeeponie, conocmaeue ux ¢ omeenmamul.

Bonpocsl 1151 00cyxk1eHus

1. TkaneBoe OpIXaHHE — TPOIIECC OKUCICHUS BOJOPOJA CYOCTPATOB B JBIXATEIHHOM IEMH C
o0Opa3oBaHHEM SHIOTEHHOW BOABI B KieTKax. OTimnuus oOpa3oBaHus BOJBI B MPOIIECCE TKAHEBOTO
JBIXaHUsSI OT TAKOTO XKe TpoIiecca in vitro.

2. CtpoeHre KOMIIOHEHTOB JIbIXaTeIbHOM IeTH, KOMIUIEKCH (PePMEHTOB, KOPEPMEHTHI, MeXa-
HU3M QYHKIIMOHUPOBAHUS.
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3. Cxema JpIXaTeNbHOM LenH, MyHKTHI GOChOpUINPOBAaHUS, MEXaHU3M (DOPMUPOBAHHS IJIEK-
TPOXUMHUYECKOI0 MOTEHLIMANA.

4. Mexauu3Mbl MUTOXOHApHAILHOrO cuHTe3a AT®. H'-AT®-cunraza. ConpsikeHUe Ipolec-
coB apIxanus U GochopunmpoBanus. XemruoocMoTudeckas reopus Murtuema. Kosddunment gocdo-
punpoanust (P/O) i pa3nuyHbIX CyOCTpaTOB, MOCTABISIOMINX BOJIOPO B IBIXATEIbHYIO LETIb.

5. Perynsuus pa0boThl AbxarensHoi nenu u H-AT®-cunrassl.

6. IlpuunHBI pa3BUTHS TUIIOHEPTETHUECKUX COCTOSIHUNA. IHTHOUTOPHI TIepeHoca 3JIEKTPOHOB
u okucautenbHoro Gochopunuponanus. [lonstue o pazodmmrensx. Kak u3MeHuTCs moriomnieHye
KHUCJIOPOAa MUTOXOHAPHSIMU TIPU ACUCTBUM UHTHOUTOPOB M pa3o0IIuTeneii?

7. Ilytu yrunuzanuu kuciopoia. MUKpOCOMHOE OKHCIIEHUE, CXeMa MUKPOCOMHOM LIETIH, POJIh
B KJIETKE.

JUTEPATYPA JUISI IOAIOTOBKHA
OcHosnasn
1. Buonozuuecxas xumus ¢ cmomamonozuu / A. JI. Taranosuu, E. A. Jleuna. Munck : Hosoe 3nanue, 2022.
C. 62-63, 73-87.
2. Kowncnexm nexuuii.
3. Buonozuueckas xumus / A. J1. Taranosud [u ap.]. Munck : Benapycs, 2013. C.43-48, 55-56.
JHononnumenvnan
4. Buonozuuecras xumus / B. K. Kyxra [u gp.]. Mocksa : Buaom, Munck : Acap. 2008. C. 134-154.
5. Buoxumus yenosexa / P. Mappu [u ap.]. Mocksa : Mup, 1993. T. 1. C. 111-139.

3ajanus 1J151 CAaMOCTOATEILHON padoThI

Jl1st yCBOEHUS TEMbI HEOOXOMMO YSICHUTB CIIEAYIOLIEE:

1. Oxucnenue BoJopo/ia B IENHU TKAHEBOT'O JIbIXaHUS SIBISETCSI OCHOBHBIM HCTOYHUKOM 3HEp-
ruu Jyis peakiuu cuare3a ATO.

2. Ilpouecc oOpa3oBaHHWs BOJABI B OpPraHW3ME W BHE €r0 COBEPIIACTCS C BBIACICHHEM
210-230 x/I>x/MOJIb SHEPTUH.

3. B opranusme cunte3 H2O nporcxXoauT npy y4acTuu JbIXaTeIbHOU IICTIH.

4. Yactb 3Hepruu 3toro npouecca (= 40 %) ucnonsiyercs ais peakuuu cuate3a ATO.

5. Peakiyst okMciIeHHs BOJIOPO/IA B COCTABE CYOCTPATOB AbIXaTENIbHOM LIENHU B KJIETKaX OpraHu3mMa
COMPSDKEHA ¢ TPOIIECCOM OKHCIUTENBHOTO (ochopunupoBanus (cuate3 ATD uz AP u HaPOy).

6. Koapduuuent pochopunuposanus (P/O) — sto uucio moneit ATD, oOpa3oBaHHBIX B pac-
4yeTe Ha OJIMH aTOM KHCJIOPO/a, UCIIOJIb30BAHHBIN B MPOIIECCE TKAHEBOTO JIBIXAHHUS.

7. OkcureHa3HbIi MyTh YTUIU3AMK KUCIOPOJa OCYLIECTBISETCS B MeMOpaHax 3H/0IIa3Ma-
TUYECKOT0 PETUKYIyMa U CIIOCOOCTBYET BKIIIOUEHUIO KUCIOpoa B cyocTpat. Takum criocobom mpo-
UCXOIUT 00€3BpEXKMBAHNE MHOTUX TOKCHUHBIX BELIECTB (MUKPOCOMHOE OKHUCIIEHHUE).

3aoanue 1. Hanummre cxeMy JbIXaTeNIbHOM HEenH AJis CyOCTpaTOB MUPUINH3aBUCUMBIX JI€THI-
poreHas (Manat, a-KeTorayTapaT, U30LHUTpaT). Y KaKuTe KOdPPUIHUEHT GochOopHInpoBaHHUsL.

3aoanue 2. Hanummre cxeMy JbIXaTelbHOW LIENU JUIsI CyOCTpaTOB, NETHAPUPYEMBIX C yda-
crueM @AJl. Ykaxure kodpduuuent gocpopunupoBanus. Ckoiapko ATD Oyner cuHTE3MpOBaHO
MPY OKUCJIEHUHU 5 MOJIb CyKIIMHATa?

3aoanue 3. Kakoe (kakue) U3 MPUBEICHHBIX YTBep:KaeHUi BepHo? [locnenoBarenbHOCTh pac-
MOJIOKEHHSI KOMITOHEHTOB JIbIXaTEeIILHOM 1IETH OMPEeaesIeTCsI:

A. XMMHUYECKOH CTPYKTYPOH MEePEeHOCUNKa 3JICKTPOHOB.

B. Benmunroii peokc-norernnuana (Eq).
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B. BemunHO# NpOTOHHOTO 3JI€KTPOXMMHUUECKOro morennuana (AuH").
I'. SIBnsieTcsa mpon3BOIBLHOM.

3aoanue 4. IlogbepuTte K KaKIOMY KOMIUIEKCY JIbIXaTeIbHON IIETH COOTBETCTBYIOMIHA HEOeI-
KOBBIIl KOMITOHEHT:

1. HAIHH" : yOuxuHOH OKCHIOPENyKTa3a. A. AL

2. YOUXHUHOJI : MUTOXPOM C OKCHAOPEAYKTa3a. b. T'em.

3. CyKuuHaTAeruIporeHasa. B. ®MH.

4. IluToxpoMOKcH/1a3a. . HAJI".
I.Tem, Cu?

3aoanue 5. Ilogbepute K 3TUM ke (epMEHTATUBHBIM KOMILIEKCaM (CM. 3ajaHue 4) COOTBET-
CTBYIOIINE UHTHOUTOPBI:

A. lunanunel.  I'. A3ug HaTpusi. K. AuTumunun A.
b. CO. . Amutan (6apOUTypOBasi KUCIIOTA). 3. Manonar.
B. H3S. E. Porenon.

3aoanue 6. BpiOepuTe KOMIOHEHTHl MOHOOKCUTE€HA3HBIX 1I€MEH, Y4aCTBYIOIIUX B MUKPOCOM-
HOM OKHCIICHUH:

A. HAJI®OH H". B. U3omurpar. . Hutoxpom Paso.

b. Ackop6unoBas kucinora. . [{lutoxpom b. E. [Tutoxpom c.

3aoanue 7. [lonbepure K KaXKIOMY M3 IyTSH YTHIW3AIMUNA KUCIOPOJa COOTBETCTBYIOIINE Xa-
PaKTEepPUCTUKH:

1. OxcupasHplil yTh YTHIIM3ALMU A. He naet xnerke suepruio B Bujae ATO.

KHCIIOpOJa. b. CnocoOcTBYyeT BKIFOUEHHUIO KUCIIOpOJa B CyOCTparT.
2. Okcurenasnbiil nyts yrunuzanuu B, ConpoBoskaaeTcst 00pa30BaHUEM dHIOT€HHOM BOJBL.
KHCIOPOJA. I'. ConpoBoxnaercsa cuntezom ATO.

J. OcymiecTBisieTcsi B MUTOXOHJPHUSX.
E. Uner B MeMOpaHax SHIOMIa3MaTHYECKOTO PETUKYITyMa.

HpCIGZ/lJleOCmb pemeﬂuﬁ npoeepbnie, conocmaesue ux ¢ omeemamul.

IIposepbTe Bamu 3HaHUsA (CAMOKOHTPOJIb YCBOCHHUS TE€MbI)

3aoanue 1. Kakoe (kakue) U3 IpUBEIECHHBIX YTBEPKICHUI HEBEPHO COTIACHO XEMHUOCMOTHYE-
cKoil Teopun Mutuesia?

A. B niporiecce HyHKIIMOHUPOBAHMUS JBIXATEIBHOM MK MPOUCXOAUT reperoc H' uepes BHYT-
PEHHIOI0 MeMOpaHy B MaTPUKC MUTOXOHJPUH.

b. DOueprus, Beigenstomasics npu Tpancnopre ekTpoHos I, III, IV xommiekcamu npixarenbHon
LIENH, UCTIONIB3YETCs Ha MepeKauyrBaHue MPOTOHOB U3 MaTpUKca B MEKMEMOPaHHOE MPOCTPAHCTBO.

B. B npouiecce TkaHeBOro JbIxaHHsl Ha BHYTPEHHEW MeMOpaHe MUTOXOHApUI (opMupyercs
IIPOTOHHBIN JJIEKTPOXUMUYECKUN TOTCHIUAI.

I'. DHeprust 3IeKTPOXUMUYECKOT0 OTEHIIMAIa Ha BHYTPEHHEN MUTOXOHIpHaIbHON MeMOpaHe
UCHoib3yeTcs i paboThl MpoToHHOW AT®d-crHTa3bI.

J1. OGpaTHbI TOK IPOTOHOB M3 MEKMEMOPAHHOTO MPOCTPAHCTBA B MATPUKC MO IPOTOHHBIM
kanamam H'-AT®-cuHTa3bl CONMPOBOXKAAETCS CUHTE30M AT®.

3adanue 2. Kakue U3 CleayrONMX yTBEPXKIEHUH XapakTepu3yroT H -AT®-cunTasy?
A.DepMeHTHBIN KOMITIEKC V Ha BHYTpeHHEH MeMOpaHe MUTOXOHJIPUH.

b. Uurubupyercst OTUrOMUILITHOM.

B. Nmeet npoTOHHBIE KaHAJIBI.

I'. Moxert nposiBisate AT®-a3Hyt0 akTUBHOCTb.

J. Ilepexoaut B pabouee COCTOSIHUE MO/ BIMSHUEM JIBUXKYIIUXCS Yyepe3 Hee MPOTOHOB.
E. Murubupyercs aTpakTHIO3UIOM.
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3aoanue 3. Ilponecc TKaHEBOTO IbIXaHHUSI CTUMYJIUPYETCS MpH 100aBICHNUHU K CYCIIEH3UU MU-
TOXOHAPHIA:
A. ATO. b. A1D. B. KCN. I'. Bapburyparos.

3aodanue 4. IlpparuHAMHU TUTIOOHEPTETHYCCKUX COCTOSTHUH (HapymieHne cuare3a AT®) B MuTO-
XOHJIPUSIX MOTYT OBITh:

A. Henoctatok cyOCTpaToB TKaHEBOTO JIBIXaHHUS.

b. HepgocraTok kucnopoza.

B. U30biTok BuTamunoB PP u B;.

I'. loGaBneHne K M30JMPOBAHHBIM JBIIIAIIAM MUTOXOHJIPHUSIM OJUTOMHUIIMHA.

. Huzkas konnentpanus AJI® B MaTpuKkce MUTOXOHAPHH.

3adanue 5. B KIMHUKY MOCTYIIIIA MAIMEHTKA C OTPABJICHHEM CHOTBOPHBIMH IpernapaTaMu —
MIPOM3BOIHBIMH 0apOUTYpOBOM KHCIOTH. Kakoe coenMHeHne HYKHO BBECTH OOJBHOM JJIsi BOCCTa-
HOBJICHUSI TKAHEBOTO JIBIXaHUSI HA IEPHO/]I BEIBEJICHUS CHOTBOPHOTO Mperapara U3 opraHnuzma?

A. U3onurpar. b. Anetnia-KoA. B. Manar. . CyknuHar.

3aoanue 6. CtyneHTsI B J1abopaTopHOU paboTe in Vitro MCClIe0Balu ISHCTBUE MaJlOHATa HA
psan hepmenToB mukia Kpedca. HakomieHre kakoro Metabomra OHU OOHAPYKUITH?
A. Mauar. B. CykuuHar.

b. U3ouurpar. I'. Cykuunun-KoA. . a-Kerornyrapar.

3aoanue 7. C uenpio MOXyJAeHUS KEHIIMHA puHUMana 2,4 muautpodenon. Kakue 3¢ dextsr
BBI3BIBAIOT TAKKE MIperapaThl?

A. Pa3o01eHne TKaHEeBOTO ABIXaHUS U OKHUCIUTEIHHOTO (GoChHOpHIMpOBaHHUSL.

b. Ynyumenue conpsixkeHus Abixanus U pochopuinrpoBaHus.

B. Yayumenue sneproobecneueHus TKaHeH.

I'. 'unosHepreTnyeckoe COCTOsIHUE.

J1. YBenuueHue CKoOpoCcTH pabOThI JbIXaTEIbHOM 1IETIH. .

E. CHmxeHue TeMiieparypsl Tela.

K. I'mneprepmus.

3aoanue 8. Cxonbko Moiab AT® MoxkeT CUHTe3UpOBaThCs IPU OKUCIEHUH | MOJIb cyOcTpara B
YKa3aHHBIX Ipoueccax?

1. Auetun-KoA — COz + H20. A. 4 MOIB.
2. Cykuunar — I[YK. b. 10 monb.
3. a-Kerorayrapar — II[VK. B. 7,5 mons.
4. Uzomutpatr — CyKIMHAT. I'. 6 Mo,
5. Cykuunar — CO2, H20. . 24 Mok,

OTBeTHI K 3aJaHUAM
/Jlna camonpoeepku ucxo0no2o ypoensa 3HaHUIL:
1-B.2-b,T,JI,E.
4.1 — (A — wzonutpat AI'; b — a-kerornyrapar JI'; B — cykuunar A; I' — manat JII).
4.2 - (A-HAI"; b -HAL", ®AJ, TII®, KoA, nunoesas kucinora; B. — DAJ[; I — HALTY).
4.3 - (A, b, I' — mupununoseie J1I'; B — dmaBunoBast 1I).
Jlna camocmoamenwvhou pabomut.
1-?/6=25.2-"lo=1,5, cuntesupyercs 7,5 AT®.3-5.4 - 1B; 25; 3 A; 4 1.

5

51, E;2%;33;4A,B,B,T.6-A,5,T,1.7—1B,T,JI;2 A, B, E.
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JIABOPATOPHAS PABOTA (60 munyT)

HNHcTpyKuus K NPAKTHYECKOMY 3aHATHIO

Pabora 1. H3yuenue peaxuyuit okucaumenvnozo pocgpopunuposanusn

Ipunyun memooa. IIpu OKUCICHUU Pa3IMYHBIX CyOCTPATOB B JBIXATEIbHOH IIETTH BHICBOOOXK-
JaeTCsl SHEPTHs, YaCTh KOTOPOH MCHOIB3YeTCsl Ha PEAKIMI0 OKHCIUTEIHHOTO (HOCHOPHINPOBAHHUS.
CreneHp MociieHero (IHEPTeTHIECKasi IEHHOCTh CyOCTPAaTOB) ONPENeNsIeTCs M0 yObLITH HEOpraHH-
gyeckoro (ocdara (korppurnment P/O = 0,5-2,5). Ucnons3ys pa3nuunble cyocTpartsl (s6109Hast, sSH-
TapHas, aCKOpOMHOBAsI KUCJIOTHI), OIICHUBaEeM 3(PPEKTUBHOCTh OKUCIUTENBHOTO (hochoprimpoBa-
uus. Cozxeprxkanue HochopHOI KUCIOTH ONpPEeIsieM B peaKluy ¢ MOIMOAaTOM aMMOHUS U PEAYIH-
PYIOLIMM PacTBOPOM aCKOPOMHOBOM KHCIIOTHI 10 HHTEHCHBHOCTH OKPACKU 00pa3yromiencs: MOJIno-
JICHOBOM CUHH.

Xo0 pabompi. B uetbipe IpoOUPKH BHOCAT PEAKTUBBI COTIACHO CXEME:

KonTposabHasi | OnbITHBIE TPOOBI (MJI)
Coaep:xumoe npoonpok
npoda (mJr) 1 5 3
WukybannoHnHas cMech 1,0 1,0 1,0 1,0
DU3HOJOTUYECKHUI PACTBOP 0,5 — — —
PacTBOp s10:109HOM KHCIIOTHI — 0,5 — —
PacTBoOp stHTapHOM KUCIOTHI — — 0,5 —
PactBop ackopOMHOBOM KHCIIOTHI + IIUTOXPOM C — — — 0,5
CycneH3uss MUTOXOHIPHIA 0,5 0,5 0,5 0,5
Wuky6arnust 10 MUHYT Py KOMHATHO# TeMIiepaType, 3aTeM J00aBIIsIOT:
PactBop TpuxnopykcycHoit kuciotsl (TXY) 1,0 1,0 1,0 1,0
PactBop monubaaTa aMMOHUS 0,5 0,5 0,5 0,5
Penynupyrommuii pacrBop @ucke u Cybappoy 0,5 0,5 0,5 0,5

Conepxxumoe Bcex MpoOUpoK pazdaBuTh Bo0M B 8 pa3 (1 mit cMecu 1 7 MIT BOJIBI).
Wukybanus 10 MunyT
Pe3syabTaTsl

NHTEeHCHBHOCTH OKPACKH 10 YeThbIpex0aJIbHOM
LIKaJIe

Koagpdpuunent ¢pocpopunuposanus (P/O)

BriBon:

PaGora 2. H3yuenue enuanun 2,4-ounumpogenona (2,4-/IH®) na okucrumenwvhnoe gocgo-
punupoeanue

Ipunyun memooa. 2,4-]JJH® — pazobmutens GpochopunupoBaHus, CONPSHKEHHOTO ¢ OKUCIIEe-
HueM. 006 3¢ (HeKTUBHOCTHOKUCIUTENBHOTO (OoCcHOPUINPOBAHUS CYAST O YOBUTN B MHKYOALIMOHHON
cpeze Heopranuueckoro ocdara, KOTOpBINA onpenensercs, Kak onucano B padore Ne 1.

Xo0 pabomvbi. B ipoOUpPKH BHOCAT PEAKTHBBI COTJIACHO CXEME:

Coaep:xxumoe npooupox Kountpoas (M) | OnsIT (M)
PacTBop A0JI09HON KHUCITOTHI 0,5 0,5
Pactrop 2,4-JITH® — 0,5
DU3NOIOTUYECKUIN PACTBOP 0,5 —
CycneH3uss MUTOXOHJIPHIA 0,5 0,5
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WNuxy6anust 10 MUHYT TP KOMHATHON TeEMIIEpaType

PactBop TXVY 1,0 1,0
PactBop monubaaTa aMmmMoHUS 0,5 0,5
Penynupyromuii pacTBop 1,0 1,0
Pe3ybTaT: OKpacka pacTBOPOB

BriBox:

Pabota 3. Omkpsimue anvoezudoezuopozenasvl 6 MooKe

@depMeHT BbIpabaThIBACTCS MHUKPOOPTaHU3MaMH, TOMAIAI0MIMMHA B MOJIOKO u3BHE. 1o xumu-
YeCKOM IPUPOJIe OH OTHOCUTCS K (PIIaBOIPOTEHMHAM, CIIOCOOHBIM OKUCIISITh aJIbJIETH/IbI, B YaCTHOCTH,
dopmanpaerua. [Ipu nob6aBIeHNN K HEKUIISTYEHOMY MOJIOKY (hOpMalIbeTHAa U METUICHOBOW CUHU
aNbJIerHIIETUIPOreHas3a oKuciseT (GopManbIeru] B MypaBbUHYIO KHCIOTY, a OCBOOOXKIat0IIuecs
IIPU ATOM NPOTOHBI U JEKTPOHBI MEPEHOCITCS HAa METHJICHOBYIO CHHB, BOCCTaHABIIMBas €€ B Oec-
L[BETHOE COE/IMHEHUE.

Xo0 pabomul. B oHy IpOOUPKY BHOCAT 15 Karenb KUISYCHOTO MOJIOKa, B Ipyryro — 15 ka-
nenib HeKuIsgueHoro. B kaxnyro npoOupky BHocAT no kamie 0,4% pactBopa hopmanpaeruia u mno
karie 0,01% pacTBopa MeTHiIeHOBOW cuHU. [IpoOMpPKH BCTPSXHMBAIOT M 3aKPHIBAIOT NMPOOKaMHU,
9YTOOBI CO3AaTh OTHOCUTEIIBLHO aHAIPOOHBIE YCIOBUSI.

[Ipo6upku nomemaror B Tepmoctar npu 37°C U 0oTMEUarOT Yyepe3 5 MHUH MOCTENEHHOE 00ec-
[[BEYMBAHUE METUJICHOBOW CHHH.

Pesynbrar:

BriBon:

PaGora 4. Oonapyxncenue kamanazol Kposu
B nporecce TkaneBoro nbixanus o0pa3yercst He TOJIbKO BOJA, HO M TOKCUYHAS JIJIsl KJIETOK Tie-
pekuch BoAopojaa. PasnoxkeHue mepekucHu BOJOpOJa KaTaTu3UpyeTcs reMcoiep amuM (epMmeH-
TOM — KaTaJIa30M: KaTanasa
2 H2O>——02 + H20 .

Xoo pabomui. B mpobupky BHOCAT 10—15 kanens 3% H202 u 1 kammio kpoBu. OTMEUaroOT Bbljie-
JIEHHE MY3bIPbKOB KUCIOPOJA.
Pesynbrar:

BriBo:

Pabota 5. Omkpsimue nepokcuoaszul

Kak u karanasa, nepokcuiaza — remcojepxaniuii pepment. Ilepokcunaza karanusupyeT oku-
CJIEHHE HEKOTOPBIX BellecTB ((peHoIbl, apoMaTHUYEeCKEe aMIUHbI) B IPUCYTCTBUU MEPEKUCH BOAOPO/IA.
B oprannzme MIEKONMUTAIOMUX MEPOKCUIA3HONW aKTUBHOCTBIO 00JIaJ]al0T TeMOTJIO0UH, MUOTIIO0UH
U UUTOXpOMBbI. OO aKTUBHOCTH NMEPOKCHAA3bl MOKHO CYAUTH IO M3MEHEHHIO OKPAaCKH TBAasKOBOMN
CMOJIbI B IPUCYTCTBUY MEPEKNUCU BOJOPOAA.

Xoo pabomwi. B n1Be mpoOMpKH HATMBAIOT 10 5 Karenb 1% pacTBopa rBassKOBOM CMOJIBI UITH
1% pacTtBOpa 6eH3UIMHA B JEITHON YKCYCHOM KucioTe 1 o S kamnenb 3% pactBopa H202. B nepByto
npoOupKy no6asistoT 1 Karmo KpoBH, Bo BTopyro — 1 kammo H2O. HaGmrogaroT 3a n3aMeHeHHeM
OKPAaCKH.
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Pesynbrar:

BriBon:

IToanuce npenonasarens:

3AHATHE 6. KOJIVIOKBUYM 110 TEMAM: «PEPMEHTbI», «BBEAEHHUE
B METABOJIN3M. HIEHTPAJIBHBIE METABOJIMYECKHUE I1YTHW»,
«BUOJIOI'MIECKOE OKUCJIEHUE. OKUCJIUTEJIBbHOE
POCPOPUINPOBAHUE»

Bonpoch 1J1s1 NOATOTOBKHU K KOJLUIOKBUYMY

1. ®epmentsl, knaccudukanus. YMeTh Ha3BaTh Kiace (epMeHTa M TOPSIAKOBBIA HOMED
KJIacca Ha OCHOBAHUU IIPUBEIEHHOM pEaKIuu.

2. CsaoiicTBa (epMeHTOB. TepMOIaOMIBLHOCTD, CIEHU(PUIHOCTD, BiussHUEe pH U KOHIEHTpa-
MU cyOcTpara Ha akTUBHOCTH epmeHTa. [ToHsTHE 0 KMHEeTHKEe (DePMEHTATUBHBIX PEeaKIUi U KOH-
cranTe Muxasiuca.

3. AKTUBHBII LIEHTP U €r0 CTPOCHHE.

4. KodepmeHTsI, Ki1acCUpUKAIHSL.

5. MexaHu3MBbl peryisiluyd akTUBHOCTH (EPMEHTOB, oOpaTumas U HeoOpaTuMas peryJsius,
M30CTEpUUECKast U aJUIOCTepHUECKast PEryIisiius, KOBAICHTHAs MOAUDUKAIMA CTPYKTYPBI (pepMeHTa.

6. MexaHu3MBbI peryasiuu KonuuecTBa ¢pepMenTta B kietke (cxemsl JIbBoBa-XKako6a—MoHO;
I'eopruesa).

7. W3odepmeHTbl, IpUMEpPbI, OMOJIOTHYECKAS POJIb.

8. Ilpumepsl ucnonb30BaHUsS (EPMEHTOB W HX PETYJIATOPOB B MEIUIIMHCKON MpPaKTHUKE
(B TOM 4YHCJIE M B CTOMATOJIOTHH).

9. Metabonu3zm. [TonsTre o karabonu3me (IPUBECTH IPUMEPHI) U 00 aHaboM3Me (TIPUBECTH
IPUMEPBI), pa3IMyKsl U YPOBHU B3aUMOCBS3U MEX Ay HUMH. Bunbl Mmetabonnueckux mytei. [lonstue
O JMHEWHBIX ¥ NUKJIMYECKUX MyTsIX MeTabosm3Ma (MPUBECTH MPUMEPHI), O KIIFOUEBBIX (PETYISTOP-
HBIX) (hepMeHTaxX, IEHTPATbHBIX META0OIMUECKUX MYTAX.

10. ArenmiioBast cUCTeMa, €€ KOMITOHSHTEHI, PoJib B KileTke. CriocoOb! cuaTe3a AT® B KIeTke
crnocoObl ee ruaponu3a. IlepeunciuTe peakiuu U MpoLecchl, CONpsKeHHbIe ¢ ruapoian3zoM ATO.
WX poinb 11 KJIETOK U OpraHU3MOB.

11. [ukn TpukapOoHOBBIX KucioT. [Touemy nukn KpeOca siBisiercst ieHTpaJIbHBIM MeTaboIIu-
yeckuM nyreM? [lokaszars Ha cxeme. @ynkiuun L{TK. Yro Takoe aHamnepoTuueckue peakuuu (mpu-
Mep Takor peakunn)? Hanucars cxemy LITK, Ha3BaTh BUTaMUHBI, y4acTBYIOIUE B 3TOM IPOLIECCE.
Kaxkue peaxuu nukna Kpebca cBsizaHbl ¢ KOMIUIEKCaMu JbixaTeabHou 1enu? Ckoabko moiib ATO
MO>KHO TIpH 3ToM nonyduTs? Ilokas3ats 310 Ha cxeme (hepMEHTOB TKaHEBOT'O AbIXaHUs. Paccunrarh
sHepreTuueckuii 0amanc okucienus anetwi-KoA. Karabomnueckas Gynkius nukia Kpeoca. YMersb
paccuuTaTh U MOKa3aTh Ha CXeMe, CKOJIbKO AT® cuHTE3upyeTcss B MUTOXOHIPUSX NPU OKHUCICHUH
Pa3IMYHbIX CyOCTPaTOB (AMUHOKUCIIOTHI) 0 KOHEYHBIX MPOTYKTOB:

a) Tup —> pymapar — CO2+ H20;

6) npo —> a-kerornyrapar —> CO2 + H20;

B) acH ——> okcainoarietat —> CO2 + Hz0;

r) apr —> a-ketorayrapat —> COz+ H20;

1) MeT —> cykuuHun-KoA—— CO2 + H20;

e) pen —— anetrn-KoA —— CO2 + H20;

K) BaT —> CyKmHuI-KoA—— CO2 + H20;
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3) ruc — a-keroriayrapar —> CO2 + H20;

1) mie —> cykiuHuiI-KoA—— CO2+ H2O0.

12. Buapl 6uonorudeckoro okucieHus. Buramunesl PP u B, kak y4acTHHKM OKUCIIUTEINHHO-
BOCCTAHOBMTEIBLHEIX peakiuii. Hapucosars 6nok-cxemsl HAJTY, HAI®*, ®MH u ®AJ]. Oxcure-
HA3HBIN NyTh YTWJIM3AIMK KUciIopoaa B kieTkax. @epmentsl. Okucienne B MuUKpocomax. Cxema
MHUKPOCOMHOM 1enu. CpaBHUTh OKCHIA3HBIM U OKCUT€HA3HBIN MYTH YTUJIU3AIMU KUciopoaa. Poib
3THUX MPOLECCOB B KIIETKE.

13. TkaneBoe npixanue. Cxema (PepMEHTOB TKAHEBOTO JbIXxaHMs. KOMIUIEKCHI TbIXaTEIBHON
1enu. YKa3aTh Ha CXeMe YYaCTKH C SHEPTHUEH, T0CTaTOuHOM 11t oopazoBanus AT®. Ha ocHoBanun
KaKoT0 U3MEPSEMOTr0 MOKa3aTelsi MOKHO OINPEACIUTh KOJTUYECTBO SHEPTUHU, BBIIECTIAEMON B pEaKIINU
nepeHoca IEKTPOHOB? Perynsaius akTHBHOCTH (PePMEHTOB JbIXaTeabHON 11enu, posib AJlD, ATO.
VMeTh u300pasuth cxeMy hepMeHTOB TKaHeBOro jabixanus st HAJ -3aBucumeix u ®AJl-3aBucu-
MBIX cyOcTpaToB. YMeTh BKIIIOUaTh cyOcTparsl ukia Kpebca (n3ouuTpar, a-Keroriayrapar, Majar,
CYKLIMHAT) B JIBIXAaTEJIbHYIO 1IeTb. 3HaTh, YeMy paBeH Koddpdumuent dpochopumuposanus (P/O) ms
Ka)KJ0ro 13 3TuX cyocTparoB. Ha cxeme 00s3aTenbHO yKa3bIBaTh YYaCTKH COMPSKEHUS TPAHCIIOPTa
AMEKTPOHOB U (hochoprrpoBaHus. MOXKHO JIM HCIIOIB30BATh JJII OKHCIICHHS CyOCTPAaTOB B MUTO-
xouapusx HAJID™?

14. Yo takoe okucnutenbHoe hochopmirpoBanue (onpeneaeHue, CyoKIeTouHas JoKallu3a-
uusi)? OcHoBHbIE mojoxeHus Teopuu II. Mutdenna, oOBACHAIONINE MEXaHU3M OKHCIUTEIBHOTO
dochopmmmpoBanus. Kak m3MeHSETCS MPOILECC OKUCIUTEIBHOTO (HOCHOPIIUPOBAHMS TTPH HE0-
CTaTKe KHCIopoJa B KieTKax (00BsCHUTH MexaHu3M)? CpaBHUTh MEXaHU3Mbl OKUCIUTEIHLHOTO U
cyoctparHoro gochopmmupoBanus. Kakoit u3 HUX mpeodiiagacT B MUTOXOHAPUSIX?

15. TunosuepreTudeckre coCcTOSHUSA. VMIHTUOUTOPHI MepeHoca 3NIEKTPOHOB MO AbIXaTeNbHOM
nenu. YKazarh Ha cxeme (pepMEeHTOB JbIXaTebHON e MECTO JACHCTBUS: a) MPOU3BOIHBIX OapOu-
TYpOBOM KHCIOTHI; 0) MaJOHOBOM KHCIOTHI; B) LHAaHUIOB, YrapHOro Trasza; I) pPOTEHOHA;
1) antumuimHa A? Pazo0mureny — npuMepsl, MEXaHu3M JeHCTBUS. Kak M3MEHHUTCS TIOTJIONICHHE
KHCIIOPO/1a MUTOXOHJIPUSIMH NIPHU IEUCTBUU UHTUOUTOPOB U pa3o0uTeneii?

3AHSATHE 7. IEPEBAPUBAHUE YIVIEBOJOB. METABOJIN3M I''IMKOI'EHA.
NIMKOJIN3 U CITUPTOBOE BPOXKXEHUME

AKTYaJIbHOCTDH TeMbIl

B npaktuke Bpaua BcTpedaroTcs 3a00€BaHus, COMPOBOXKIAIOIINECS HAPYILIEHUEM NIepeBapu-
BaHUS U BCACBIBAHUS YIJIEBOJOB MUIIK. JMarHOCTHKA ATUX COCTOSIHUM U MPaBUIIbHBINA MOIXOJ K Jie-
YEHHMIO OCHOBAHBI HA 3HAHUSX, TIOJYYEHHBIX Ha 3TOM 3aHATUU. COCTOSHUE TMIIOKCHH 4acTO BCTpeya-
eTcs Ipu 3a00JIeBaHUAX BHYTPEHHHUX OpraHoB. [lepecTpoiiku BHYTPUKIETOUHOTO 0OMEHA IPU TaKUX
COCTOSIHHMSIX 3aTparuBaroT U Mpoliecc INnKoan3a. PasHble opransl 00s1ajat0T HEOAMHAKOBOW CIIOCO0-
HOCTBIO aJIalITUPOBATHCS K TMIIOKCHH, YTO M JIEKHUT B OCHOBE HAIIPABJICHHOTO BpaueOHOTO BMeIlIa-
TEJIbCTBA. 3HAKOMCTBO C IIPOLIECCOM IJIMKOJIN3A JTAeT MPEACTABIEHUE O BO3MOXHOCTSX SHEpreTnye-
CKOTr0 00ecrieyeHHsl KJIETOK B aHa9POOHBIX YCIOBUSX.

Iean 3ansaTusn

3akpenuTh 3HAHUSI O CTPYKTYpE YIJIEBOJIOB JKMUBOTHBIX TKaHEH U PACTUTENBHBIX YIJIEBOJOB
nuy. ChopMupoBath MpeacTaBieHre 00 0COOCHHOCTSIX MepeBapUBaHMsI YITIEBOAOB, TPAHCIIOPTA
TJIIOKO3BI B KJIETKH, O MOJICKYJISIPHBIX MEXaHU3MaX JCTIOHUPOBAHUS M MOOUITN3AIIMY TIMKOTeHa, (hu-
3MOJIOTHYECKOM 3HAYEHUH U PETYJISIUU ITUX MPOLECCOB. Y CBOUTh aHA3pOOHbIE MPOIECCHl OKUCIIE-
HUS TJIIOKO3bI U UX 3HAYEHHE.
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TpeGoBaHus K HCXOAHOMY YPOBHIO 3HAHU I
J1J14 TOJTHOTO YCBOEGHHMSI TEMbI HEOOXOAMMO TTOBTOPUTH U3:
® OU0OpeaHUYeCKOU XUMUL.
— o01ee mpecTaBiIeHne 00 YIiIeBoIax;
— XHMHYECKOE CTPOSHUE M CBOMCTBAa MOHOCAXapHIOB (TJIFOK03a, TalakTo3a, PpyKTo3a);
— CTPOEHHUE OJIUTOcaxapuoB (MalbTO3a, JIAKTO34a, CaXxapo3a);
— CTPOCHHE TOMOTIOIMCAXaAPHUIOB (KpaxMall, TIIMKOTeH, JEKCTPaHbI, [EJUTI0N03a);
— THAPOJIU3 TIOJMCAXapHJIOB In Vitro;
— aNpJOJbHAS KOHJICHCAIHS;
® OuoOXUMUU.
— knaccudukarys GepMEeHTOB, MEXaHU3M JICUCTBUS, PETYIISAIUS aKTUBHOCTH,
— MexaHu3Mbl oopazoBanus AT® B kieTKax.

151 caMonpoBepKH MCXOIHOTO YPOBHS 3HAHUIA BHINOJIHUTE CJIeyIolINe 3aJaHus:

3aoanue 1. Kakre MOHOCaxapuIbl BXOAAT B COCTAB CIEAYIONINX COSAMHEHUI:

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

2. I'moxko3a + gpykrosa. b. Masnbro3za.

3. Tamakrosa + rioko3a. B. Caxapo3za.
I'. Papunoza.

3aoanue 2. Kakue 3 nepeyuciIeHHbIX HIXKE YIIIEBOJOB UMEIOT CBOOOIHBIN MOTyalleTalbHbIN
THJIPOKCIII ¥ OyIyT 00J1a1aTh BOCCTAaHABIMBAIOIIUMHI CBOWCTBAMU?
A. Caxapo3a. b. MansTo3a. B. Kpaxman. I'. JTakro3a.

Hpa6uﬂbHOCWZb pemeHuﬁ npoeepbme, conocmasue ux ¢ omeenamu.

Bomnpocsl 1151 00cyx1eHus

1. IlepeBapuBaHue yrieBOAOB, IPOAYKTHI. buosiornyeckas posb MUILIEBBIX BOJOKOH.

2. BcacpiBaHHE TIPOJYKTOB IIepeBapUBaHUs YIIIEBOAOB, MOJIEKYJIsipHbIe MeXxaHn3Mbl. Cynp0a
BCOCABILIMXCS MOHOCAXapHU0B. TPpaHCIOPT IIIOKO3bI B KJIETKH.

3. CuHTe3 IMIMKOTeHa, Ha3HaYeHHe, TI0CIIeIOBATEIbHOCTD PEAKIIUA, SHEPro3aTpaThl M PeryJIsIusl.

4. Pacnan (dpochoponus, F’UIpoOIN3) INIUKOT€Ha B IEYEHU U MBIIIIaX, HOCIEI0BATEIbHOCTD pe-
AKIUH, PEryJIsLus.

5. I'nmuxonu3, 6uosiornyeckas poib, CyOKIeTOUHas JOKaIU3alus, 3Tanbl (HEOKUCIUTEIbHBIMN,
TJTUKOJIMTHYECKOW OKCUIOPEAYKIINH ), pEaKIiH, HepMEHTHI, YHEPTETUIECKUN BBIXOI U MEXaHU3M 00-
pasoBanust AT®. Perymsiuus riukonunsa, KIoueBble (PepMEHTHI.

6. CrnmproBoe Oposkenue. Peakium, oOmme ¢ TIMKOIN30M. Pa3nnume rimkonm3a U CriupTo-
BOT0 OpOXKEHUS, perysiusl.

JUTEPATYPA JUISI IOATI'OTOBKHA

Ocnosnasn
1. Buonocuueckas xumus 6 cmomamonozuu / A. J1. Taranosuy, E. A. Jleuna. Munck : Hooe 3nanue, 2022.
C. 88-118, 124.
2. Koncnekm NeKIHH.
3. bBuonoeuueckas xumusi / A. JI. Taranosud [u ap.]. Munck : berapycs, 2013. ¢. 58—609.

Jononnumenvnas
4. Buonoeuuecxas xumus / B. K. Kyxra [u np.]. Mocka : burom, Munck : Acap, 2008. C. 155-171.

3agaHusA AJ151 CAMOCTOAITEILHOMH PadoThI

3aoanue 1. 3HaiiTe OCHOBHBIE JTAlbI IEPEBAPUBAHUS YTIIEBOAOB B MMUIIEBAPUTEILHOM TPAKTE.
YcBoiiTe, 4TO B Ipoliecce MepeBapuBaHusl YIIIEBOIOB TPOUCXOIUT (hepMEHTATUBHBIN THIPOIIN3 TIIH-
KO3HMJIHBIX CBsI3e. 3allOMHUTE Ha3BaHUA (EPMEHTOB, MPUHUMAIOIIUX y4acTHE B IepeBapUBaHUH,
U UX JIOKAJIU3ALMIO.
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3aoanue 2. BcnoMHUTE CIIOCOOBI BCACHIBAaHUSI MOHOCAXapH/I0B U3 KUIIIEUHUKA B KPOBb. 3HANTE,
4TO TIEPBOE XMMUYECKOE MPEBPAICHUE TIIFOKO3HI B KJIeTKax — ee (pocopunmpoBanne, KaTaau3upy-
€MO€ I'eKCOKMHA30M (TJIFOKOKUHA301). Y MeNTe HallucaTh 3Ty PEaKIUIo.

2.1. PaccmoTpuTe cXeMy IpeBpalieHus IroKo30-6-hocdara B KineTke.

VYTrieBoanl MU
I'mroxo3a

I'mukoren — [1-6-& — > [leHTO3HI

AMHHOKHMCTIOTHl ¢—— [IupyBar — > Jlakrar

<N

JIunu el CO; H>O

3aoanue 3. 3anomHuTE:!

a) U3 KaKUX MOHOMEPOB IOCTPOEH IJIMKOTEH;

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

B) B KaKUX OpraHax IPEeUMYLIECTBEHHO OTKJIAJAbIBACTCS TJIMKOTEH.

3.1. BelyunTe peakuuy cCHHTe3a U paciaja rIMKOreHa. Y MEeHTe MUcaTh UX B BUJE CXEMBI, 3a-
MOMHUTE (pepMEHTHI. 3aIOMHUTE HEOOPAaTUMBbIE CTaIUU IIPOLIECCOB U PEAKIIUHU, CBA3aHHBIE C TOTPEO-
JICHHEM DHEPTUH.

3.2. 3ar1OMHHUTE KJIIOUEBBIE PEaKIIMU CUHTE3a U paciaia IIIMKOreHa.

3.3. O0BscHUTE MOJIEKYIISIPHBIE MEXaHU3MBI nepexoa ¢pochoprinassl U MIMKOTEHCHHTA3HI U3
HEaKTHUBHOI'O COCTOSIHUS B aKTUBHOE.

3aoanue 4. YCBOWTE, YTO TTIUKOJIN3 — CEPUS PEAKIUH, B PE3YJIbTaTe KOTOPHIX TIIFOKO3a pac-
majiaeTcsi Ha JBE MOJEKYJIbl NMUpyBaTa (B a’pOOHBIX YCIOBUSAX) WMJIM JBE MOJEKYJBl JaKTara
(B aHa’pOOHBIX YCIOBHSIX). YMeHTe MUcaTh 3TH PEaKIUH.

4.1. OOpaTtuTe BHUMaHUE Ha CIEAYIOLIEE:

— B INIMKOJIN3€ MOXHO BBIJIETUTH [[BA 3TaNa:

a) HEOKHUCIIMTEIbHBIN: aKTHBHPOBAHUE TIIFOKO3BI M Paciajl IIII0K030-6-hocdara Ha qBE MoIe-
KyJbl Ianepanbaerua-3-gocdara;

0) TTIMKOMUTHYECKAsT OKCUJOPENYKIHMS: OKHCICHHE TIUIepalbaerua-3-gocdaTta 10 THPOBH-
HOT'PAJHOM KUCIIOTHI (B a3pOOHBIX YCIOBHUSAX) WM JIaKTaTa (B aHAIPOOHBIX YCIOBUSX);

— BCE PeakIny 3Tara MNIMKOJIUTHIECKON OKCHIOPEAYKIIUH TIOBTOPSIFOTCS TBAXKIBI;

— OOJBIIMHCTBO peakluil MIUKOIN3a, 32 UCKIIIOYEHUEM TpeX, 00paTHMBbI;

— BCE IIPOMEXYTOUYHBIE TIPOTYKTHI HAXOATCS B (HOCHOPHUINPOBAHHOM COCTOSIHHM;

— ucToyHMKOM ¢ocdata npu rimkonuse spisercs ATO;

— o0Opa3zoBanne AT® npu ruKoau3e UAET MyTeM cyocTpaTHOro GocGopuaIpoBaHUs.

IIposepbTe Bamu 3HaHUsA (CAMOKOHTPOJIb YCBOCHHUS TE€MbI)

3aoanue 1. OCHOBHBIMU YTJIEBOJIaMHU TMHUIIY SBISIOTCS TOMOIONIHCaXapuabl (Kpaxmal, TIu-
KoreH). UTo sBisieTcss KOHEUHBIM MPOJYKTOM UX (DEPMEHTATUBHOTO THUPOJIN3A B MUINEBAPUTEITh-
HOM TpaKTe?

A. Jlakrar. B. JlakTyno3a. . ®pykro3a.

b. JlakTo3a. I'. I'a;makro3a. E. I'mroko3a.

3aoanue 2. I'moko30-6-pochar — ocHOBHas akTUBHas Gopma roko3bl. Kakue dpepmeHTHI
y4acTBYIOT B €€ 00pa3oBaHUM?

A. T'mrok030-6-hocdataeruaporeHasa. I'. Y 1®- rmoxo3onupodocdopriiasa.
b. I'ekcoknnasa. . ®ocdormrokomyTasa.
B. I'moko30-6-docdarasa. E. I'mokokuHasa.
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3aodanue 3. YacTh OCTYIIMBIIICH B OPTaHU3M TIIFOKO3bI OTKJIAILIBAETCS B BHJIE TVIMKOTeHa. Ka-
KO (pepMEHT y4acTByeT B €ro CuHTe3¢e?

A. I'moko30-6-docdaraza.  B. I'mukorencunrasza. J{. @ochodpykroknnasa.

b. 'muxorendocdopunaza. I'. a-Jlekctpunaza. E. [lupyBarkunasa.

3aoanue 4. ®ochoponus IIUKOreHa B IEUCHNU M MBIIMIIAX AaET Pa3iINyuHbIC MPOMYKTHL. YKa-
XKHUTE GEPMEHT, OTCYTCTBUE KOTOPOTO B MUOLUTAX MPUBOJUT K STUM PA3INYUSAM.

A. T'ekcoknHa3za. I'. I'moko30-6-ocdarasa.
b. I'mokokunasa. 1. YV 1®-rmoko3omupodocdopuiasa.
B. ®ocdormokomyTasa. E. I'muxorendocdopunasa.

3aodanue 5. I3BeCcTHO, YTO B TJIMKOJIM3E€ UMEIOTCSl PEAKIUH, CONPSDKEHHBIE ¢ CUHTE30M AT
nyTreM cyocTpatHoro pocGopriinpoBanusi. Y KaKuTe TaKHe PeaKiuu:

A. I'moko3za— ['moko30-6-docdar.

b. ®pykT030-6-hochar — DpykTo30-1,6-6uchocdar.

B. 1,3-Iudochormunepar — 3-dochornumepar.

I'. I'munepansaerun-3-gochar — 1,3-bucdocdormumepar.

. ®ocdoenonnupysar — [Tupysar.

3adanue 6. B oqHoM 13 peakiuii raukousa oopasyercs HAJTH'H'. Kakosa ero cyan0a B aHa-
9POOHBIX YCIOBUSAX?

A. YuacTByeT B IIpeBpaIllEeHUHU MallaTa B OKCaJIoaleTar.

b. Mcnonb3yercs 111 BOCCTAaHOBJICHHS OKCAJIoaleTara.

B. SIBnsieTcs HCTOYHMKOM 3JIEKTPOHOB U IPOTOHOB JIJISL IBIXATEIbLHOM IICTIH.

I'. BoccranaBnuBaeT nmupyBar B JIAKTAT.

J. Ucnonb3yetcst B cyocTpaTHOM QochopriiipoBaHUU.

OTBeThI K 32IaHUAM
Jlna camonpoeepku ucxoonozo ypoenusa snanuii:1—-1b;2B;3A.2-5,B, T

JJABOPATOPHAS PABOTA (60 munyT)
NHcTpyKIUS K NPAKTUYECKOMY 3aHSITHIO

Pabota 1. Chupmoeoe oposxrcenue

CnupToBoe OposkeHue — GpepMeHTATUBHBIN MPOLIecC paciaja rIIK03bl ¢ 00pa30BaHUEM ITH-
JIOBOTO CHIUPTA U YIJIEKUCIIOTO rasa:

CsH1206 = 2C2Hs50H + 2CO:a.

[Ipomecc rnukonu3a u OpoKEHHE POTEKAIOT OJUHAKOBO /10 00pa30BaHUs MUPOBUHOTPATHOMN
KHCIIOTHI C BBIZIETIEHUEM TeTia U o0pa3oBaHueM ABYX Moliekyn AT®. B aHaspoOHBIX yCIOBUIX MO/
nercTBUeM ApoxokeBoi aexapookcunaszbl (TIID) nupoBuHOrpagHas KUCIOTa 1eKapOOKCUIUPYETCS
U TIPEBpAIAETCs B YKCYCHBIN albAeTHI, KOTOPbI BOCCTAHABIUBAETCS B STUJIOBBIN CIIUPT MO ACH-
CTBUEM aJIKOTOJIbJIETUAPOTCHA3bI.

Ilopsiook evinonnenus pabomoi

1. ITpoOupky Ha 1/3 3amONHSIIOT pacCTBOPOM APOAOKEH, JOTUBAIOT JOBEPXY 5% pacTBOp TIIO-
KO3bI M 3aKPBIBAIOT KOPKOBOH MPOOKOH O CTEKIAHHON TpyOKoif. Takoil OpoauiIbHBIN anmapar mno-
MeniaoT B TepMoctar npu 37 °C Ha 30-50 MuHYT (B 3aBUCUMOCTH OT aKTMBHOCTH (EPMEHTOB
nposxoxeit). Korna B mporecce OposkeHust Mpor30ii1eT HaKOIJIEHHE Ta3a B BEpXHEH yacTu MpoOUpPKH,
IIPOJIETBIBAIOT KauecTBeHHbIE peakunu Ha CO2 1 coupr.

2. O6napyxenue CO2. B OpoaunpHbiil annapaTt HanuBaioT 10% pacTBOp ITMIpOKCHAA HATPUS
MIOYTH JI0 KpaeB MPOOUPKH U, 3aKPbIB OTBEPCTHE OOJBUINM MaNblIEM, IEPEMEIINBAIOT €€ COAEPIKU-
Moe€. YTJIEKHCIIBIN ra3 MoriouiaeTcs Mel04blo, Co3/1aBasl BaKyyM, U Iajell IPUcachlBaeTcs K OTBEp-
CTHIO IPOOUPKHU.
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3. OGHapy>keHue 3TUI0BOro ciupTa. CIUPT MOKHO OTKPHITH C MOMOIIBIO PEAKIIUH MOTYICHHUS
ronodopma:

C2HsOH + 41, + 6NaOH — CHIsz + 5Nal + HCOONa + 5H20.

JInst 3TOro OKOJIO0 2—3 MIT KHMIKOCTH M3 OpOJHMIBHOTO ammapara oT(GUIbTPOBBIBAIOT B HPO-
OUpKy, 100aBIAIOT HECKOIBbKO Kamnenb 10% pacTBopa 1oza 10 MOoIydeHHs JKEITOr0 OKPALTUBAaHUS U
HarpeBaroT, He JOBOJS /10 KHUIICHHS, B IUIAMEHH CIIMPTOBKH. Yepe3 HEKOTOpOe BpeMs OLIYIIACTCS
XapakTepHbIN 3anax iogodopma.

PesynbTathr:

BriBox:

HOI[HI/ICB npenoaaBaTciiia:

3AHSITHE 8. IYTU METABOJIU3MA ITAPYBATA. I'TIOKOHEOT'EHE3.
A3POBHBIN PACHA/ I'VIFOKO3bI. ONPEJAEJEHUE IIBK B MOYE

AKTYyaJIbHOCTb TeMbI

IlonnManue 3HaueHUs a3poOHOro OOMEHa IIFOKO3BI UL SHEProo0ECeYeH s KIETOK T03BOJISET
HOHSATh MEXaHU3MbI HapylIeHUs (YHKIMNA OT/IENIbHBIX OPraHOB U CUCTEM IIPH €r0 TOPMOKEHUH (TUIIO-
ITIMKEMUYECKasi KoMa, UIIIEMUsl TKaHe! U JIp.). [ TIoKoHeoreHe3 nMeeT BaXKHOE 3HaUeHHeE JUIs OoIepoKa-
HUSI HOPM@JIBHOM  KOHLIEHTpallMM IJIFOKO3bI B KPOBU B HOPME M IpPU  TOJOJAHUMU.
B MeuImHCKO# pakTHKe HEKOTOPbIE YYaCTHUKU a3POOHOTO OKUCIICHHUS TITIOKO3bI (JINMOHHASI KHCIIOTA,
HUKOTHHAMU/JI, KOMIIOHEHTbI a/ICHUIOBOM CHCTEMBI, KOKapOOKCHIIa3a U JIp.) UCHIOIb3YIOTCS AJIsl KOPPEK-
K MeTabOJIMYECKUX HapyIIeHuH, a onpeaenenue yposas [IBK B Moue nmeer nuarnoctiuueckoe 3Ha-
YEHUE NIPU TUIOBUTaMUHO3€ B1 U psiie Apyrux HapyleHUH.

Ieanb 3ansaTHA

CdopmupoBats npeacraBieHue o mnytsx npespamienus [IBK B kimeTkax B 3aBUCUMOCTH OT
JHEPreTUYecKOro  craryca M OCOOCHHOCTEHl  OKMCIWUTEIBHOTO  METadoMu3Ma  KIETOK,
0 TJIFOKOHEOT€HE3€ KaK BaXKHOM MPOLECCe MOAAEPKaHNs YPOBHS ITTIOKO3bl KPOBU. 3aKPEMUTh 3HAHUS
0 B3aUMOCBSI3U a3pOOHOTO0 IITMKOJIN3a C HEHTPAIbHBIMU MYTAMU MeTabonIn3Ma.

TpeOoBanus K HCXOAHOMY YPOBHIO 3HAHU I
J171s1 MOJTHOTO YCBOEHMSI TEMBI HEOOXOUMO MOBTOPUTH U3:
® OUOOP2AHUYECKOU XUMULL:
— PpeaklUU OKUCIUTEIBHOIO JeKapOOKCHUIMPOBAHUS 0-KETOKUCIIOT;
— PpeakLHH albI0JIbHON KOHJIEHCAIUH,
— TPHUPOAHBIE MAKPOIPTUYECKUE ALIUIUPYIOIINE PEATCHTHI,
® OuUON02UYECKOU XUMUU.
— IUKJI TpUKapOOHOBBIX KuCIOT (1iuki Kpebca);
— TKaHEBOE JbIXaHue, CyOCTpaThl, MEXaHU3M,;
— TJIMKOJIN3.

Joist caMmonpoBepKU MCXOIHOT0 YPOBHSA 3HAHUI BHINIOJHUTE CIACAYIOIIME 3aJaHUA:

3aoanue 1. IlonOepute K KakI0My (DEPMEHTY COOTBETCTBYIOIIUI KO)EPMEHT:

1. HAJIH'H*-neruaporenasa. A. DA

2. QHz-nmermnporenasa. Bb. I'em.

3. LluroxpoMokcuaasa. B. ®MH.

4. ManataeruporeHasa. I'. T'em, Cu.

5. CykuuHaTAeruiporeHasa. . HAJT.
E. HAJI®".
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3aoanue 2. YKaxuTe, B KAKMX peakLUMIX INIMKOJIM3a UCIIOIb3YETCS, & B KAKMX CUHTE3UPY-
erca ATO:

1. 2-OI'K « OEIIBK. A. Ucnonwsyetcst AT® kak norop gocharnoit
2. 3-OT'A < 1,3-1PT'K. TPYIIIIBL.

3. ®p-6-p > Dp-1,6-6uchocdar. b. Cunresupyercs ATO.

4. ®EIIBK — IIBK. B. Peakius He cBsi3aHa ¢ 3aTpaTOM WJIM CUHTE-
5.T'n — I'n-6-®. 30M ATO.

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

7. ®p-1,6-6uchocdar <> 3-OI'A + OJIA.

3aoanue 3. YkaxuTe, K KAKOMY KJIACCY OTHOCSATCS TIEpEUNCIICHHbIC ()ePMEHTHI:

1. 'excoxuHaza. A. OkcuIopeIyKTassbl.
2. Anbnionasa. b. JInazsl.

3. ®ochodpyKTOKHHA3A. B. Jlurassr.

4. @ocdornuuepaTkuHasa. I'. Tpancdepassi.

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

6. Enonasza. E. N3omepa3sbl.

7. IlupyBaTkuHa3za.

8. Tpuozodocharuzomepasa.

Hpa6uﬂbHOCWZb pemeHuﬁ npoeepbme, conocmasue ux ¢ omeenamu.

Bomnpocsl 115 00cyx1eHus

1. IMupysaTt kak ueHTpaabHbI MeTabonuT. [IyTn npeBpamenus I[1BK B 3aBucumocTu ot sHep-
reTUYECKOro CTaTyca U 0COOEHHOCTEN OKUCIUTEIBHOIO METa00JIM3Ma KIIETOK.

2. BoccranoBnenue nupyBara B nakTtar (peakuus, nuzodpepmentst JI/II, Ha3HaueHue peakiuii),
uuka Kopu. YTunusanuys 1akrata KIETKaMu.

3. I'moxoneorenes (Ha3HaueHUE, CyOCTpaThl, KJIIOUEBbIE peakiu U (HEePMEHTHI, PeryJisius,
SHEPro3aTparthl).

4. OkucnurenbHoe nekapookcunupoBanue [IBK (Ouomoruueckas poib, CyOKIeTOUHAs JIOKA-
JU3alus, peaklnn); MUPYBATAErHIPOreHa3Hbli KOMIUIeKC ((epMEHThbI, KOQEPMEHTBI), PETYIIALIHS
aKTUBHOCTH NUPYBaTAETUIPOr€HA3BI.

5. JINMOHHOKUCIIBIN LUK (CyOKIIeTOYHAs JOKAIN3allHsl, CXeMa peaKui, YHEpreTUUeCKUil Bbl-
X071, (hepMEHTHI, perysius, Ouogoruyeckas poib).

6. AspoGHoe okucienne raroko3sl 70 CO2 u H20 (3Tarmsl, conpsbkeHue ¢ MpoIeccoM OKHCITH-
TeNBHOr0 (ochOopUINPOBAHUS, SHEpPreTUYecKii OanaHc). YenHouHble MEXaHU3MbI IIepeHoca IIUTO-
miasmarnyeckoro HAJTHH' B MHUTOXOHIPHUU.

JUTEPATYPA JJIA IOAT'OTOBKHA

Ocnosnasn

1. Buonocuuecxas xumust B cromartosioruu/ A. JI. Taranosuu, E. A. Jleuna. Munck : HoBoe 3Hanue, 2022.
C.67-69, 119-124.

2. Kowncnexm nexumii.

3. Buonoeuyeckas xumus / A. J1. Taranosud [u np.]. Musck : benapycs, 2013. c. 39-42, 70-73, 80-81.

/Iononnumeﬂbuaﬂ

4. Buonocuyeckas xumust / B. K. Kyxra [u ap.]. Mocksa : bunom, Munck : Acap, 2008. C. 172-182.

3agaHusA 1J151 CAMOCTOAITEILHOMH PadoThI

3aoanue 1. 3amoMHUTE, YTO adPOOHBIN pacmal TIIFOKO3bI — 3TO MPOIIECC MOJTHOTO OKUCICHUS
ee 10 CO2 u H20. On BITIOUAET peakiuu a3poOHOro MIMKOJIM3a (CPAaBHUTH C aHA3POOHBIM) U TTOCTIe-
Jyrolllee OKHCIIEHUE MUpyBaTa B 001IeM MyTH KaTaboau3Ma.

1.1. Boryuute peakuuu, KaTalu3upyeMmble OTIEIbHBIMU ()epMEHTaMU MNUPYBaTAECTUIPO-
TeHAa3HOTO KOMILJIEKCa.
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1.2. Onpenenure konuuectBo Mojeit AT®, cuHTesupyemoe 3a cueT AeruIpupoBanus 1 Mo
[IBK. Hns atoro:
a) HaIMIINTEe CyMMapHOE YPaBHEHHE OKUCIUTEIBHOTO qekapbokcunupoBanus [1BK;

0) IOKaXXUTE MyTh OT BOCCTAHOBJICHHOTO KO(EepMEHTa IO KUCIOPOa;

B) BCIIOMHUTE orpeesieHue ko3 duuumenta GpochopunupoBaHust 1 pacCUUTANTE €ro i 3TOr0
nporecca.

3adanue 2. BCIIOMHUTE TOCIIEIOBATEIBHOCTh PEAKIIMMA, COCTABIISIONIUX HUTPATHBIM UKL,
Ha3BaHHE (EPMEHTOB, KATATH3UPYIONINX ITH PEAKIIUU, U KX KOPEPMEHTHI.

2.1. Ucnonb3ys cxeMy CBsA3HM OOLIEro MyTyu KaTaboiau3Ma ¢ LEeNbl0 TKAHEBOTO JIbIXaHUs, MPO-
CJIEIUTE MYTh BOJOPOJIa OT OKHUCIISIEMBIX CYOCTPATOB K KHUCJIOPOY U oneHuTe Beixoa AT® mist ot1-
JENbHBIX PeaKIuil 1 001Iero mMyTy Kataboanu3Ma B IEJIOM.

2.2. [loncraBbTe B ypaBHEHHUE COOTBETCTBYIOUIHE KOA(PPHUIIMESHTHI:

EC}E—E—CODH + O+ AP + dn — COz + AT® + Hz0
0

Ji1s1 aTOrO:

a) HAlIMTe HA CXEME CBSI3M OOIIEro IMyTH KaTaboym3Ma C Ienbio (epMEHTOB TKAaHEBOTO JbIXa-
HUS PEAKLIMHU, B KOTOPBIX MPOUCXOIUT JIeKapOOKCUIMPOBAHUE, BBIMUIINTE HA3BaHUS METa0OJIUTOB,
KOTOPBIE JIEKapOOKCHITUPYIOTCS;

0) HaiiuTe Ha CXeMe CBsI3M OOIIEro MyTH KaTaboIM3Ma C IIeNbio ()ePMEHTOB TKAHEBOT'O JIbIXa-
HUS peaKkiy JeTUAPUPOBAHNS U BHITUIINTE HA3BaHUS TIEPBUYHBIX JTOHOPOB BOJOPO/IA;

B) HaliJIUTE Ha CXEMeE CBSI3M OOLIEero MyTH KaTaboau3Ma ¢ 1ernbio (epMEHTOB TKAaHEBOT'O JIbIXa-
HUSI KOMITOHEHTHI JIBIXaTeNIbHON IIeTIH, Ha KOTOPBIE MMOCTYIIAeT BOJOPOJ] OT IIEPBUYHBIX IOHOPOB;

I') paccTaBbTe KO3(PPHUINUEHTHI B ypaBHEHUH.

3aoanue 3. Beryuure:

a) peakiuu cuHTe3a rroko3bl u3 [IBK (ymers nucats);

0) pepMeHTHI TIIFOKOHEOTeHe3a (00paTUTh BHUMAHUE Ha KIIIOUYEBbIC (DEPMEHTHI);
B) OCHOBHBIE CYOCTpAThl M MMyTH UX BKIIOYCHHS B TIIFOKOHEOTCHE3.

3aoanue 4. O0pa3oBaBIIMiiCs B KApIUOMHUOLUTAX JIAKTAT, Hapsiny ¢ Auddy3uel B KpOBb, OKHC-
JsieTCs B CaMUX KJIETKaX B a9pOOHBIX YCIOBUAX. YKAXKUTE 3Talbl OKUCICHUS JIAKTaTa U SHEpreTuye-
CKMI1 OajaHC 3TOro MmpoIriecca.

Hpa@uﬂbHOCmb pemeHuﬁ npoeepbnie, conocmaeue ux ¢ omeemamul.

IIpoBepbTe Bamim 3HaHUS (CAMOKOHTPOJIb YCBOCHHUS T€Mbl)

3aoanue 1. B ob6pazoBanuu anetmin-KoA u3 nupyBara yyacTByeT MYJbTU(EPMEHTHBINH KOM-
iekc. Beibepure kodepMeHThI, HeOOX0IUMBIE IS PaOOTHI ITOTO KOMILIEKCa:

A. ®MH, HS-KoA, TII®, HAJT".

b. ®MH, HS-KoA, TII®, HA/T', nunoesas KUCIOTA.

B. ®MH, HS-KoA, TII®, HAI®™.

I'. ®AJI, HS-KoA, TII®, HAJT', nunoesas KUCIOTA.

. ®AJ], HS-KoA, TII®, HAJT".
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3aoanue 2. Ykaxute GEepMEHTHI, KaTATU3UPYIOLIUE CIECTYIONINE PEaKIIHU:
1. Okcanoanerar + Anetmi-KoA + HoO — Iutpar + HS-Ko0A.

2. Wsormrpar + HAJ[*— a-Kerormyrapar + CO2 + HAJTH- H™.

3. Cykuuamin-KoA + I'’I® + H3PO4 «» Cykuunat + I'TO + HS-KoA.

4, ®dymapar + H2O <> Marnar.

A. ®ymaparruaparasa. B. Cyxunnunn-KoA-cunrerasa.
b. llutparcunrasa. I'. U3oumTparaeruaporeHasa.

3aoanue 3. Cxonbko MoJieit AT®D MoKeT CHHTE3UpPOBATHCS MPU OKUCICHUH 1 Mo cyOcTpara
B YKa3aHHBIX PEaKIHsx?

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

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

3adanue 4. Ykaxute cyoCTpaThl TIIFOKOHEOTCHE3A:
A. I'mauepon. b. Okcanoanerar. B. I'nmukoren. I'. Jlakrat. JI. Anmanun. E. [lupysar.

3aoanue 5. I nrokoHeorenes — (pepMeHTaTUBHBIN [IPOLIECC, UMEIOLINI HEOOPATUMBbIE PEAKIIUH.
BriGepure kintoueBbie (hepMEHTHI TIIIOKOHEOTeHE3a.

A. ®pykTo30-1,6-6uchocdarasa. I'. [TupyBataeruaporeHasa.
b. [TupyBatkapbokcunasa. . I'mokokunHaza.
B. I'moko30-6-docdarasa. E. ®ocdoenonmupyBaTkapOOKCUKHHA3A.

3aoanue 6. B mponecce CUHTE3a I'NIFOKO3bI U3 ITUPYBATa 3aTPAYNBACTCA SHCPIUA. CKOJIBKO MO-

neit AT® HeoOX0 MO JIsE ATOTO0 METa00TMIECKOTO TyTH?
A.2 ATO. b.4 AT®. B.6AT®. T.5ATD. .7 ATO.

OTBeTHI K 3aJaHUAM
Jlna camonpoeepku ucxo0Ho2o0 ypoeHsa 3HaHUIL:
1-1B;25;3I;,4;5A.2-1B;2B;3A;45b;5A;6b;7B.
3-115;25;31;4T;5A;6b;71;8E.
Jlna camocmoamenvhoul padomet:
4—-15ATO.

JJABOPATOPHAS PABOTA (45 munyT)

HNHCeTpyKUHus K NPAKTHYECKOMY 3aHATHIO

Konuuecmeennoe onpedenenue nuposunozpaonoil KUcaiomusl 6 moue

[TupoBuHOTrpasHas KUCIOTa — OJUH M3 MPOMEXYTOUYHBIX NMPOJYKTOB YIJIEBOJHOTO OOMEHa.
B aHa’poOHBIX yCcI0BUSIX (TMUIIOKCHS) TUPOBUHOTPA/IHASL KUCJIOTa BOCCTAHABIIMBAETCS B MOJIOUHYIO
KHUCIOTY. B a3poOHBIX yCIOBUSX MUPOBHHOIpAJHAs KUCIOTA MOJA BIMSHHUEM MHUPYBaTAETHIIpOre-
Ha3Horo  kommiaekca  (kodepmentst  TIID, numoeBas  kucioTa B BUAE  aMuja,
KoA-SH, HAJ[", ®AJT) B pe3yJibTate OKMCIUTENLHOTO IEKApOOKCHIIMPOBAHMUS IPEBPAILAETCS B alle-
tun-KoA, xoropsrii B nukiie Kpedea oxucnsgercs 1o CO2 u H20. 3a cyTku ¢ Mouoil BblensieTcs
113,7-283,9 mxmonb (10-25 Mr) nupoBHHOTPAHOM KHCIOTHI.
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Ipunyun memooa. ITupoBUHOTpaiHAS KUCIIOTA, B3AaUMOJCUCTBYS C 2,4-TMHUTPOPEHUI-THIPA3H-
HOM B IIEJIOYHON cpeze, oopasyeT 2,4-TMHUTPOGEHIIITHIPA30HbI TMPOBUHOTPATHONW KUCIIOTHI KENITO-
OPaHKEBOTO 11BETA, NHTEHCUBHOCTb OKPAIIMBaHHs KOTOPBIX IPONOPLMOHAIbHA KOHLIEHTPALUH IHPOBU-
HOTPAIHON KHCIIOTHI.

Xoo pabomul. bepyT 2 npoOupku: B 05 ﬁ
KOHTpOJbHYIO HanmuBatoT 1 ma H2O,
a B OMbITHYIO — | Mi Mouu. 3arem B 00e ‘
npoOupku npuauBaroT o 0,5 M pacteopa 0.4 ¢
2,A-muHUTpOEHUNTHPA3UHA M OCTaB-
Js10T Ha 20 MUH [PU KOMHATHOH TeMmiepa- 5
type. Ilocie 3Toro B Kaxxayio MpoOHpKY
no6aisroT o 5 mi 0,41 NaOH u uepes 10
MHH KOJIOPHMETPUPYIOT ONBITHYIO mpoly 22
MIPOTHB KOHTPOJIbHOU 1poObl Ha PIK, uc-
HoJIb3ys 3eleHblid ceeTopunbtp (500-560 44

HM), B KIOBETE C TOJIIIUHOMN cltost 10 M. C, Mur/vn
Pacuer mpoBoasT 10 TOTOBOMY KaJno-
poBouHOMy Tpaduky. Haiinennyio Benu- Ol &1 ' |
YYMHY YMHOMKAlOT Ha CYTOYHBIA JUYpE3
(1500 MJT 111 MY’KUMH U 1200 v IUTS JKEH- KanubpoBouHblii rpad)k 3aBUCUMOCTH BEJIMIHHBI OTITHYC-
ckoit mnotHocTH pactBopa (D) ot kornentpaunu [IBK

IMH) W TIONY4YaroT COJCpKaHUE MUPOBUHO-
IPaJHOM KUCIIOThI B CyTOUHOU MOYE.
Koaddurment nepecuera B equamis: CU — 11,4,

B ipo0e

Pesynbrar: D = Pacuer:

Knunuko-ouaenocmuueckoe 3uauenue. Ilpu aBUTaMHMHO3€ U TMIOBUTAMHHO3€ B1 B KpoBU n
JAPYTUX TKaHSIX, OCOOCHHO B MO3re, HaKaIUIMBAETCsl OOJIbIIOE KOJIMYECTBO MUPOBUHOTPATHON KHC-
JIOTHI U YBEJIMUUBAETCS €€ BhlJeneHne ¢ Mouoil. ComeprkaHue 3T0i KUCIOThI B KPOBU BO3PACTAET IIPU
caxapHOM JuabeTe, cepledHOl HEeAOCTaTOUHOCTH, TMNEePPYHKIUU TUINOPU3aPHO-aIPEHATOBON CH-
crembl. KonyecTBO MUPOBUHOTIPAHONW KHUCIOTHI YBEJIMUMUBAETCS MOCIIE BBEJIEHUSI HEKOTOPBIX Jie-
KapcTB — KaM(ophbl, CTpUXHUHA, afpeHanuHa. [Ipu Hapko3e cojepikaHue 3TOM KHCIOTHl B KPOBU
CHIDKAETCS.

BriBo:

[Moanuces npenomaBaTens:
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3AHSATHE 9. BTOPUYHBIE IIYTHU OBMEHA T'JIIOKO3bI —
MEHTO30®0OC®ATHBIN, I''TIOKYPOHOBBIIA. OCOBEHHOCTH
OBMEHA YIJVIEBOJAOB Y MUKPOOPI'AHU3MOB ITIOJIOCTH PTA.
BJIMAHUE 'OPMOHOB HA YPOBEHbD I'VIIOKO3bI B KPOBH

AKTyaJIBHOCTL TEMBbI

[TenTozodocharubiii myts (I1PIT) 1 TIFOKYPOHOBBIH ITyTh 0OMEHA TIIFOKO3bI HE IPUBOIAT K CHH-
te3y AT®. B xoze IIDII npoucxomur obpazoBanne HAJI®GHH" 1 BOCCTAHOBUTENBHBIX CHHTE30B,
AHTUOKCHUIaHTHOM 3aIlIUThI, 00€3BPEKUBAHNS BEIIECTB, (parorurosa. [IDI1 obecneunBaeT prb030ii cuH-
TE€3 HYKJICOTHJIOB U MOCIEAYIONMHA CHHTE3 HYKIEHHOBBIX KUCIOT. HemoctaTouHOCTh psina pepMeHTOB
[1®IT — npuyrHa remonu3a 3puTPOLUTOB. [ TFOKYpOHOBAs KUCJIOTA B [IEYEHH MCTIONIb3YETCS JIJ1s IETOK-
CHKaI{ TIPOAYKTOB METa00IN3Ma M KCEHOOMOTHKOB (1y>KEPOHBIX BEIIECTB) ITyTEM UX CBSI3BIBAHUS U
BBIBEJICHUS B BUJIE TIIOKYPOHHUI0B. PHOPOOIACTHI MCIONIB3YIOT TIIIOKYPOHOBYIO KUCIIOTY JUIS CHHTE3a
reTepONOIMCaXapuI0B COSANHUTENBHBIX TKaHel. ToT ¢akT, 4To ackopOMHOBAsE KUCIIOTa — HE3aMEHU-
MBI KOMIIOHEHT UM Y YeloBeKa (Takke y MOPCKUX CBUHOK M IPUMATOB), OOBSICHAETCS OTCYTCTBUEM
OJTHOTO U3 (PEPMEHTOB CUHTE3a ITOr0 BUTAMUHA U3 T'YJIOHOBOU KUCIIOTHI.

KoHueHTpanus riatoko3sl B KPOBU NOAJIEP)KUBAETCSL HAa MOCTOSSHHOM YPOBHE U HAXOAMTCS O]
CTPOTMM IOPMOHAJIbHBIM KOHTpOJEM. B cBsI3u ¢ 3TUM U MATOJOTMYECKHE U3MEHEHHS] CO CTOPOHBI
SHJOKPUHHON CUCTEMBI HEPEKO COMTPOBOKAAIOTCS HAPYIICHHUEM YTIIEBOJAHOIO OOMEHa.

XHAMHKO-TIapa3UTUYECKasl TEOPHsl SBISAETCA JOMUHUPYIOIIEH COBPEMEHHON TEOPUEH IaTore-
He3a Kapueca, Ha KOTOPOW OCHOBBIBAIOTCS TAKKE MEPHI MO MPOQPHIAKTUKE TAaHHOTO 3a00JI€BaHHUS.

Ieanb 3ansaTuA

CdopmupoBaTh npeacTaBieHHE O 3HAYEHUU MEHTO030(0CPaTHOrO U IIIFOKYPOHOBOTO IMyTe
IIPEBPALIEHUS TIIOKO3bl; YCBOUThH POJIb TOPMOHAIBHON PErysiliud 0OMEHa yrieBOAOB B MOJAepkKa-
HUU KOHIICHTPAIIMH ITIOKO3bI B KpOBU. OLIEHUTh NATOT€HETUYECKYIO B3aUMOCBSI3b YTIIEBOJIOB MHILN
U Kapueca.

TpeOoBaHNs K HCXOAHOMY YPOBHIO 3HAHMI

J171s1 MOJTHOTO YCBOEHMSI TEMBI HEOOXOMMO MOBTOPUTH U3:

® OUOOP2AHUYECKOU XUMULL:

— CTpPOEHHE U CBOMCTBA pUO03bI, 1€30KCUPUO03bI, T'AJIAKTO3bI, PPYKTO3bI, [NIFOKYPOHOBOM KHC-
JIOTHI;

— pCakunu aHBIIOHBHOﬁ KOHIACHCaAIUuH,

® HOPMANbHOU PU3UOIO2UU:

— HEWpOropMOHaJIbHbIE MEXAHU3MBbI PETYIISIIIMM YTIIEBOIHOTO OOMEHA.

JIJisi caMONIPOBEPKH MCXOAHOT0 YPOBHSI 3HAHUIT BBINOJTHUTE CJIeAyIolee 3aJaHHe:

3aoanue 1. HanumuTe Ha3BaHUs caxapoB MO/ COOTBETCTBYIOIUMH (popMyIaMu:

1. 2. 3. 4.
CH,0H CH,OH
CO OH HO CH,
HO OH
OH OH
HO \ OH OH OH
OH OH OH OH OH

HpCIGMJleOCWlb peutenusl npoeepbme, conocmaeus €20 ¢ omeemamul.
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Bomnpocsl 1i1st 00CyKIeHUst

1. [Tenro3zodocdarubiii myTh (CyOKIETOUHAS JIOKATU3AIUS, ITAIBI, KITFOYEBbIC (PEPMEHTHI, Me-
TaOOIUTHI, OMOJIOTUYECKAs POJIb).

2. I'IroKypOHOBBIH IyTh (TKaHEBas U CYOKJICTOYHAS JIOKAIHM3AIINS, TyTH METa00JIM3Ma TITFOKY-
POHOBOU KUCIIOTBI, OMOIOTHYECKAsT POIIb).

3. Perymsmus cozepikaHus TIIFOKO3bI B KPOBH. MeXaHU3MBbI PETYISTOPHOTO JACHCTBUS TOPMO-
HOB (MHCYJIMH, apEHANIMH, TJIFOKaroH, MTIOKOKOPTUKOUIBI U 1. ).

4. OcobeHHOCTH 0OOMEHA YTIIIEBOJIOB Y MUKPOOPTaHU3MOB ITOJIOCTH PTa.

JIUTEPATYPA JJIsI HIOAI'OTOBKU
Ocnognasn
1. Buonozuueckas xumus 6 cmomamonoauu / A. JI. Taranosuu, E. A. Jlesuna. Munck : Hosoe 3nanme, 2022.
C. 125-135.
2. Kowncnexm nexkui.
3. Buonozuueckas xumust / A. JI. Taranosuu [u ap.]. Munck : benapycs, 2013. C.69-70, 74-78.
JHononnumensnasn
4. Buonoauueckas xamus / B. K. Kyxra [u ap.]. Mocksa : Bunom, Munck : Acap 2008. C. 182-186, 189-192.
5. Jlenunoocep, A. Ocuonbl 6uoxumuu / A. Jlenunmkep. Mocksa : Mup, 1985.
6. Buoxumus yenoseka / P. Mappu [u ap.]. Mocksa : Mup, 1993. 1. 1. C. 199-205, 212-224.

3ajanus 1J151 CAaMOCTOATEILHON padoThI

3aoanue 1. Paccmotpute peakiuu okucnutenbHoro stana [IDII. Obparture BHUMaHUE HA TO,
4TO B JBYX PEAKLUAX JETUIPUPOBAaHMsS B KauecTBe KopepMmenTa ucnonbsyercs HAJ[D™,

1.1. BCHOMHUTE U YK@XKHTE CXOJICTBO M pasiuuus B CTpykrype u (ynkuusx HAJIHH' u
HAI®HH".

1.2. 3annomHuure:

a) oTaruus HeokucauTenbHoro stana [IPIT ot okuciuTensHoro (hepMeHThI, KOhEepMEHTHI, 00-
paTuMocTh peakuuii). OOpaTuTe BHUMaHKE HA 3HAU€HUE OKUCIUTENBHON U HEOKUCIUTENBHON YacTh
[1DIT;

0) nau6onee aktuBHO [1®DII mpoTekaeT B e4eHH, KUPOBOI TKAHU, JTAKTUPYIOIIEH MOJIOYHOM
xKelese, Kope HaJllIOYEYHUKOB, MOJIOBBIX JKEJIe3aX, SpUTpoLUTax, Makpodarax. YMenTe oObsICHUTD
3HayeHue [IDIT mist 3TUX KIETOK U TKaHEH.

1.3. O6paruTe BHIMaHHUE HA TO, YTO OKHCIUTEIBHBIN ITyTh 00pa30BaHUs MEHTO3 U MYTh Ipe-
BpalIEHUsl MIEHTO3 B T'€KCO3bl (HEOKUCIMUTENbHBIN) BMECTE COCTABIISIIOT LIMKIMYECKUHN MPOIECC —
neHTo30(ochaTHBIN IUKI, KOTOPBIH (YHKIIMOHUPYET, TO-BUIUMOMY, TOJIBKO B )KHPOBOW TKaHU.

3aoanue 2. O3HAKOMBTECH CO CXEMOM ITFOKYPOHOBOT'O ITyTH 0OMeHa yriieBo10B. OTMeThTe 171
ceOs rJ1aBHbIE META0OIUTHI ATOTO MYTH.

2.1. Ymeiite 0OBACHUTH POJIb MIIOKYPOHOBOTO IyTH Ul IeYeHU U (puOpoOII1acToB.

2.2. Kakue u3 NpuBeACHHbBIX YTBEPKAECHUH O TTIIOKYPOHOBOM ITYTH 0OMEHA IITFOKO3bI SBIISIOTCS
CIpaBeJIMBBIMU?

A. ObecnieunBaeT noTpeOHOCTH renaroiuToB B Y JID-TnoKypoHarte s peakiuil 00e3Bpexu-
BaHUs OMIMPYOMHA, IEKaPCTBEHHBIX BELIECTB M KCEHOOMOTHUKOB, CBSI3bIBAHUS CTEPOUIOB.

b. B ¢pubpobnacrax VJD-rioKypoHOBas KUCIOTa UCTIOIb3YeTCs ISl CHHTE3a MPOTEOTIuKa-
HOB OCHOBHOTO BEILIECTBA COEAMHUTEIbHBIX TKAHEM.

B. McTouHuK ryTOHOBOM KHCIIOTHI JJI CHHTE3a aCKOPOMHOBOM KHCIOTHI Y OOJBUIMHCTBA JKU-
BOTHBIX.

I'. JIonosHATENBHBIN MYTh CHHTE3a IIEHTO3.

J1. BhInosHseT sHepreTHYecKyto QyHKIHIO.

E. IlyTh BKIIOYEHMSI MUIIEBOTO KCHUIINTA B META0O0IHU3M.
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3aoanue 3. 3anonnute TabaMILy, 0000IIAIONTYIO0 CBEACHHUS O BIMSIHUU TOPMOHOB Ha OOMEH YT-
JIeBOJIOB, BEIOHMPAsi IPABUIIbHBIC BAPHAHTHI OTBETOB U3 IIPUBE/ICHHBIX HIXKE.

FOpMOHaJ'[LHaH Peryjsauus KOHIUCHTPAIUH IVIIOKO3bl B KPOBHA

Bausinue
Ha3Banue MecTo cuHTE3a Bausinue Ha mpouecchl
TraHU-MHITEHH HA KOHIEHTPAINI)
ropmMoHa ropMoHa 00MeHa yIJIeBO10B
TJII0K03bl B KPOBH
WNucynun
AnpeHaiud
I'mrokaron
Koptuzon

Omu 20pmMoHbl CUHMEUPYIOMCA:

— O-KJIETKaMU OCTPOBKOB JIaHrepranca noJKes1y104HON Kee3bl;

— KJIETKaMH KOPKOBOTI'O CJIOSl Ha/IIOYEUYHUKOB;

— KJIETKaMHM MO3TOBOTO CJ10s1 HaJANIOYEUYHUKOB;

— B-xyeTkamu ocTpoBKOB JIaHTrepranca rnoaxkeny104HON KeJe3bl.

Tranu-muuienu 1Ji1 STUX TOPMOHOB: II€UYEHb, MbIILIEYHAs TKAHb (IJ1aAKas, [ONepeyHO-110I0ca-
Tas), )KUPOBasi TKaHb.

Konyenmpayus 2nioko3vl 6 Kposu 3a8ucum om cCKOpocmu c1e0yiouux npoyeccos: CUHTe3a Tx-
KOIeHa, MOOWJIN3alK TJIMKOI'€Ha, TIIFOKOHEOreHe3a; MOCTYIUICHHS TIIFOKO3bI U3 KPOBH B KJIETKU.

3.1. 3armoMHHTE KOHIEHTPAIMIO TJIIOKO3BI B IIa3Me (CHIBOPOTKE) KpPOBH B HOpPME —
3,9-6,1 MMOJIB/II.

3.2. [logGepute COOTBETCTBYIOUIME MAPhl TOPMOH — MEXaHU3M JICHCTBHSL:

1. Koptusom. A. akTuBalMs aJCHWIATUMKIA3bl —> MOBbIIIEHUE YpPOBHI HAM® B kieTke —
2. AnpeHanuH.  aruBanus MPOTEUHKHUHA3Bl A — dochopuinpoBanre pepMEeHTOB, YIaCTBYIOIIUX
3. Uucynun. B 0OMEHE TJIFOKO3bI, 1 U3BMCHEHUE NX aKTUBHOCTH.

b. yckopenue TpaHcmopTa TIIOKO3bI 4epe3 MeMOpaHbl KIETOK-MUIICHEH, aKTHBa-
st hocdoaudcTepasbl U CHUKCHHE YpoBHSI TAM® B KIleTKe.
B. unaykuus cunTe3a (hepMEHTOB Ha T€HETUYECKOM YPOBHE.

3aoanue 4. VI3yunte 0cOOEHHOCTH YTUIIU3ALMU YIJIEBOJOB OaKTEPHUSIMH MOJIOCTH PTa.

4.1. HanumuTe cxeMy paciienieHus caxapossl (ppyKTo3sl, II0K03bI) y Oakrepuit. O0paTtute
BHUMaHME Ha TO, YTO KOHEUHBIMU MTPOJYKTAMH PACLICTIIICHUS YTJIEBOJIOB Y OaKTEpHil ABISAIOTCS JIaK-
TaT, YKCYCHasi U MypaBbHHasi KUCJIOTHI.

4.2. 3HaiiTe 3aBHCUMOCTH BhIxoa Ca®" 13 sMamu 3y60B oT pH poToBOI KMAKOCTH.

4.3. YmeiiTe 0OBSCHUTH MaTOTEHETUYECKYIO B3aMMOCBSI3b YIJICBOJOB NHUIIM W Kapueca (XH-
MUKO-TIapa3UTUUECKask TEOPUs KapHueca).

4.4. TloBroprTe OOMEH IIIMKOTeHa. Y KaKUTE PAa3JINYMs B CHHTE3€ IJIMKOTreHa y YeJoBeKa 1 0ak-
TEpHIl MOJIOCTH pTa.

4.5. 3naiiTe, yTo OaKTepuu 3yOHOTO HAJIETa MOTYT UCIIOJIH30BATh CaXxapo3y M JIsl CHHTE3a BHE-
KJICTOYHBIX MOJIMCAaXapHI0B (AEKCTpaH, JieBaH). [loscHuTe Ha3HAUeHUE 3TUX MOJIMCaXapHI0B.

IIpasunvrocmo pewienuii npogepvbme, CONOCMAGUE UX C OMBEMAMU.
IIposepbTe Bamu 3HaHus (CAMOKOHTPOJIb YCBOEHHUS Te€MbI)

3aoanue 1. Beibepute Hanbosee BaxkHbie MpoyKTsl [IDIT:

A. HAJIOHH". B. Pu6030-5-ocdar. . ATO.

b. I'moko30-6-ocdar. . HAJJH'H". E. ®pykTo30-6-hocdar.

3aoanue 2. Tnamunmmpodochar — HeoOXoauMbIit KodepMeHT 1yt crenyroiero pepmenta [1OIT:
A. Dnumepasa. B. N3omepasa.

b. Tpancanbaomnasa. I'. Tpanckeronasa. . dermaporeHasa.

45



3adanue 3. [lpuMeHEHHE HEKOTOPBIX JIEKAPCTBEHHBIX MPENapaToB MOXKET BBI3BATh T'€MOJIH3
SPUTPOLIUTOB, CHIDKEHUE CO/IEP KaHUSI TeMOTJIO0MHA B KPOBH, KENTYXY (JIeKapCTBEHHAs! T€MOJIUTH-
gyeckas aHeMus ). [[puarHO SBIIsSeTCS HApYIICHHUE B SPUTPOIIUTAX PEAKIIUU BOCCTAHOBICHHUS TUCYIIb-
bumHO# HOPMBI TIIyTaTHOHA B CYIb(OTUIPHIBHYIO:

-S—S-I' + HAA®HH—— 2 I'-SH + HAZI®™.

Boccranosnennsiii riryratuon (I'-SH) — HeoOXxomuMblii (akTop [Isi BOCCTAHOBJICHHS
SH-rpynm B reMorno0OuHe, moaAep)aHUsT HOPMAIBHON (DOPMBI 3PUTPOIIUTOB, CTAOMIIN3AIMH KIIe-
TOYHOM MeMOpaHbI U T. 1. HegocrarouHas akTHBHOCTB Kakux (hepMeHToB [1DIT mokeT ObITh mpuyn-
HOi 3a0oseBanus?

3aodanue 4. B X071€ SKCIIEpUMEHTA BBISIBJICHO, YTO IPOMEKYTOUHBIC TTpoayKThl [IDII sBrsroTcst
MeTa0OJIUTaMU TIIMKOJIN3a M BOBJIEKalOTCs B Hero. Ha ypoBHe kakux MetabonuToB cBsizansl [1DI1 n
[JIMKOJIN3?

A. 6-Doc(hOrIIOKOHOIAKTOH. I'. ®pykro30-6-dpocdar.

b. Pubynozo-5-docdar. . Tmunepanbaerun-3-docdar.

B. ®pykro30-1,6-mudocdar. E. I'moko30-6-docdar.

3aoanue 5. Merabonutsl [1OI1 MoryT OBITH HCTIONB30BAHBI AJISI CUHTE3A!

A.HAI". b. ®AJIL. B. YTO.

I'. KopepmenTa A. . dKupHbIX KUCIIOT. E. [10710BBIX TOPMOHOB.

3aoanue 6. Y 1d-rmoko3a Tpedyercs ISt

A. CunTesa 1ioko30-6-ocdara.

b. Cunresa rnukoreHa.

B. Pacmaza rimukoreHa.

I'. O6pazoBanus Y J]D-rimokypoHara.

J1. Ucnionb30BaHus rajlakTO3bl B IJIACTHYECKUX IIEIISX.

3aoanue 7. YpoBeHb INIMKEMHUH OTpaXkaeT OajaHC MEXIY CIEIYIOIIMMH METaboIMYeCKUMU
nporeccamu (BIOEPUTE ONTUMANIBHBIA BApUAHT):

A. YTunmzanuen ritoKo3bl TKaHSAMH U CKOPOCTBIO TIIIOKOHEOTreHe3a u ¢Gocgoposin3a riIuKo-
reHa B IIEYEHH.

b. [Ipoaykuuen nakraTta MbIIIEYHONW TKAHBIO U UCIIOJIB30BAHUEM €T0 B XOJ€ TNIFOKOHEOTeHEe3a
B IICUECHH.

B. AHa’poOHBIM U a3pOOHBIM OKHCIIEHUEM TJIFOKO3bI B TKAHSX.

I'. CunTe30M U pacnajgoM IJTMKOTeHa B TKAHSX.

J1. OkucieHueM ritoKo3bl o NeHTo30(hochaTHOMY ITyTH.

3aoanue 8. Kodpenn unrndupyer 3',5'-pochomuscrepasy, npespamaromyio tAM® B AMD.
Kakoii n3 nepeuncienssix 3¢dextoB OyneT HabMoAaThCA MOce BO3AecTBHS KopenHa?

A. CHI)XeHMe aKTUBHOCTH NMPOTEMHKUHA3bI A B IIEUEHH.

b. CHmkeHune akTHBHOCTH TIPOTEMHKUHA3BI A B MBIIITIAX.

B. IloBbIlieHrEe aKTUBHOCTH MMUPYBATKUHA3bI B TICUCHH.

I'. CHMKeHnE aKTUBHOCTH TIIMKOTEHCUHTA3bI B TICUCHH.

3adanue 9. bonbHON caxapHBIM JHA0ETOM IMOCIE WHBEKIIMA UHCYIMHA HE CMOT CBO€BPEMEHHO
noectb. Ha paboTe ero coctostHue pe3ko yXyanmiock. Bpad ckopoii momMoIy npu 0CMOTPE OTMEYaeT
0ecroKoHUCTBO OOIBHOTO, OJIETHOCTh U BIAKHOCTH KOXKHBIX MOKPOBOB, YTHETEHHE pedIeKkcoB. Ypo-
BEHbB TJIFOKO3BI B KPOBH COCTABIISIET 2,8 MMOJIB/J1. UTO clieyeT CpOYHO BBECTH 3TOMY TAITUEHTY?

A. Anpenanus. b. I'moko3y. B. Nucynun. I'. Hurporinuuepus.
3aoanue 10. KOHTpUHCYIAPHBIMUA TOPMOHAMU SIBJISTIOTCA:
A. ComaroTponuH. B. TupeounHbie TOpPMOHBI.
b. I'mrokaros. I'. 'TFOKOKOPTUKONIBI. /1. KarexonaMuHBI.
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3aoanue 11. Yxaxute 3HaueHuss pH poTOBOM KHUIKOCTH, IPU KOTOPHIX MPOUCXOAUT JEMUHE-
panu3anus 3yOHO#H dMaIH:
A.7,36-174. b. bonee 7,4. B. Memnee 6.,2.

OTBeTHI K 321aHUAM
Jna camonposepku ucxo0Ho2o ypoeHsa 3HAHUIL
1 - 1. I'moko3a. 2. ['anmakto3za. 3. I'mokypoHoBas kucioTa. 4. Pubo3sa.

Jlna camocmoamenvhou pabomut.
6.1- A,b,B,I,E.32-1B;2A;35,B.

JIABOPATOPHAS PABOTA (60 munyT)
HMHCTPYKIHUS K NIPAKTHYECKOMY 3aHATHIO

N3y4yeHne BJMAHUSI TOPMOHOB Ha coJep:KaHHe IJII0KO3bl B KPOBH

Jlnist M3y4eHus: BIUSHUS TOPMOHOB HA YPOBEHb TJIIOKO3bI B KPOBH IPEIUIAratOTCsl TPU MPOOBI
KpoBH (ombITHbIE). O1HA U3 HUX B35Ta J10 BBEIEHUS TOPMOHOB, Apyrasi — I0CJI€ BBEICHHS MHCYJINHA,
TPEThsI — I10CJIE BBEJICHUS a/IpEHAIINHA.

1. Onpenenure copeprkaHue IIIOKO3bl B KaXI0H U3 Tpo0.

2. Ha ocHOBaHMHU TOYYE€HHBIX PE3yJIbTAaTOB CAENANTE BBIBOJ, KaKasi U3 MPOO COOTBETCTBYET
IIPUBEJICHHBIM BBIILIE COCTOSHUSM.

OmnpeaejieHue KOHIEHTPAUMH IJIIOKO3bI B P00aX NPOBOAAT IIIOKO300KCHIA3HbIM Me-
TO/IOM.

Ipunyun memooa. MeToJ OCHOBaH Ha CIEAYIONHNX (EPMEHTATUBHBIX PEAKIIHIX:

I'moko3a + H2O + O3 > I'moxononakton + H2O2
I'nroxo3zooxcuoasa

H20; + 4-amuHoanTHNMpUH + peHol — > XuHOoHUMUH + 4H20
Ilepokcuoaza

OO6pa3yromuiicss TpoAYKT UMEET PO30BYIO OKpacKy. THTEHCUBHOCTH OKPAacKH MPSMO MPOTop-
MUOHaJIbHAa KOHIOCHTPALUH TJIFOKO3bI U U3MCPACTCA q)OTOMeTpI/IIIeCKI/I.

Xo0 pabomsi. benku CHIBOPOTKH KPOBU OCAXKJIAIOT ACTPOTEUHU3UPYIOIIUM PeareHToM (Tpu-
xJjopykcycHou kucinoroi, TXVY). ['moko3y onpenenstor B Ha0CaOUHON KUIKOCTH TIOCIIE IIEHTPH-
¢byrupoBanus. PeakTuBbI 100ABISIOT 1O CIEAYIOIEH cXeMe:

OnebITHBIE TPOOBI, MJI CranpaptHas
1 ‘ 2 E npo6a, M

B nenTpudyxHbpie npoOMpPKH BHOCSAT:

CoiBopoTKa KpoBH Nel 0,1 — — —
CoiBopoTKa KpoBH Ne2 — 0,1 — —
CoiBopoTKa KpoBH Ne3 — - 0,1 —
CraHJapTHBII pacTBOP IIIIOKO3bI — - - 0,1
Jlenporenamsupyromwmii pactBop (3 % TXY) 1,0 1,0 1,0 1,0

[TepememuBatoT u neHTpudyrupyrot npu 3000 06/mMuH B TeueHue 15 MuUHYT

B cyxue npobupku BHOCST:

HanocagouHast )KUIKOCTH 0,2 0,2 0,2 0,2
Pabounii pactBop hepmMeHTOB 2,0 2,0 2,0 2,0

[TepememmBaroT 1 MHKYOUPYIOT peakinoHHy0 cmech 10 Mun npu 37 °C unu 30 MUH TIpH KOM-
HAaTHOW TemnepaTrype

[To oxoHYaHNM UHKYOAITUH U3MEPSIIOT ONTHYECKYIO TNIOTHOCTH OMBITHOW U CTaHAAPTHON TIPOO
Ha O®OK (nnuna BonHbl 490—-540 HM) B KIOBETaX C TOJNIIMHOMN CJIOS 5 MM IPOTUB KOHTPOJIS.
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KonTpoabHnas npo6a conepxut 0,2 M 1enpoTeHnHU3UPYIONIETo pacTBopa u 2,0 Mt pabodero
pactBopa GpepmeHToB. KOHTpOIBHYIO TPOOY MOMXKHO FOTOBUTH OJHY Ha IPYIIIY.
Pacuer npousBoaAt no gpopmyie:
Con. = Eon.X Cer. / EcT.,
rae Con. — KOHIICHTpAIMS TIFOKO3BI B KPOBH (MMOJIB/M); Cer, — KOHIEHTPAIUS TIIOKO3bl B CTaH-
JTapTHOM pacTBope (5,55 MMomb/1); Eon. — 3KCTUHKIMS ONBITHON MPOOBI; Ecr. — 3KCTUHKIUS CTaH-
JTapTHON MPOOHI.

Pe3yabTarhi:
IIpo6a Onruyeckas njaoTHocTh (E) KoHuenTpauus riarwko3bl (MMOJIb/J1)
1
2
3
Crangapr

HopmainbHble BeIMYHMHBI KOHIICHTPAIMK TJIIOKO3bI B IJIa3ME€ M CHIBOPOTKE KPOBH —
3,9-6,1 MMOIB/1I, B CHHHHOMO3TOBOH KUIKOCTH — OKOJIO 2,78—-3,89 MMOIIB/II.

Knunuko-ouacnocmuueckoe 3nauenue. YBEIUUYECHUE COJCPKAHUS TITFOKO3bI B KPOBH (THIIEPT-
JMKEMUsI) HaOJTI0JaeTCs TP CaXapHOM JradeTe, OCTPOM MaHKPEATUTE, MTAHKPEATUICCKHUX [UPPO3ax,
IMOIMOHATBHBIX CTPECccax, Mocie 3PUPHOr0 HapKo3a, OOWILHOTO MpHEMa YIJIEBOJOB C MHIIEH,
a TaKKe IPU MOBBIIIEHUY TOPMOHAIILHOM aKTUBHOCTH psAJia JKene3 (LUTOBUIHOM, runodusa, KOpKo-
BOTO ¥ MO3TOBOT'O CJIOSI HA/IITOYCYHHUKOB).

CHuxeHre ypoBHS IUIIFOKO3bl B KPOBU (TMITOTJIMKEMMSI) BCTPEUACTCS IPU MOPAXKEHUU MapEH-
XHUMBbI [ICYCHH, CHUYKEHUH aKTHBHOCTH (PEPMEHTOB TJIMKOTCHOJM3a M TIIIOKOHEOreHe3a; MpH Heo-
CTaTKC I[Ipuema C HI/IIIICf/'I YIJI€BOJ0B, HeIIOCTaTOqHOI;'I (1)YHKIII/II/I HIHTOBHIIHOﬁ KEJIE3bI, HAAIIOYCYHUKOB,
runodu3a; nepea03uPOBKE HHCYIIMHA TIPH JICYCHHH CaxapHOro nuabera, HapyIICHUH BCACHIBAHUS yT-
JICBOJIOB, OTpaBICHHSIX Pochopom, OEH30I0M, XJTTOPOPOPMOM, TTOCIIE OOIBIIUX ITOTEPh KPOBH.

BriBoa:

[Moanuces npenomaBaTens:

3AHSATHE 10. KOJVIOKBUYM IO TEME «OBMEH YTI'JIEBOJIOB»

Bonpocsl 111 NOATOTOBKH K KOJVIOKBHYMY

1. IlepeBapuBaHue YrieBoa0B, pepMEHTHI M ceUU(PUIHOCTh UX AekcTBus. CTpoeHue nuiie-
BBIX YIJ1€BOA0OB. OCOOCHHOCTH CTPOEHUS HENEPEBAPUBAEMBIX Yy YEJIOBEKA YIJIEBOJIOB (KJIETYATKA,
NIEKTHUHBI). bruosornyeckas posib MUIIEBBIX BOJOKOH. MeXaHU3Mbl BCAChIBaHUS YIJIEBOAOB B KHIIEY-
HUKE.

2. MexaHM3M TpaHCIOpTa IIIOKO3bI B KJIeTKH. HanucaTs peakiinio akTHBUPOBAHUS MTOCTYIIHB-
HIeH B KJIETKY TJIFOKO3bI ¥ YKa3aTh IyTH €€ JATbHEUIINX IPEBPAILECHHMN.

3. CymMapHOe ypaBHEHHE TJIMKOJIN3a, XUMHU3M PEAKIMHA HEOKHCIUTEIHHOIO U OKHCIUTEb-
HOT'O 3TalloB aHa’pOOHOro TJIMKOJIM3a, CyOKJIeTOUYHas JIoKaun3auus. buonorndeckas ponib TIIMKO-
JM3a, 3HAUYEHUE JIAKTaTAETUAPOreHa3HoN peakuuu. Perynsanus raukonnsa. Kakoil U3 KIIOYeBBIX
(epMEeHTOB TJIMKOJIM3a SIBISETCS KIIOYEBBIM U JUISL APYTruX MyTedl oOMeHa TIJoKo3bl? 3HaueHue
2,3-mudocdornuuepara B SpUTPOLUTAX. DHEPreTUYeCKHi OanaHc rIuKonu3a. Peakiinu u Mexanusm
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cuareza AT® B aHa’pOOHBIX YCIOBUAX. B Kakux KiIeTkax aHa’pOOHBIN TITUKOIU3 SABISETCS OCHOB-
HBIM UCTOYHUKOM SHEprun’?

4. AspobGHoe okucienue rmoko3sl (CO2 u H20). DTanbl u ux CyOKIeTOYHAS JTOKATU3AIIUs, KO-
HEYHbIE MPOJYKTHI, CONPSHKEHUE C MPOLECCOM OKUCIUTENBHOr0 (GochOopuIMpoBaHus, SHEpreTuye-
CKMI1 BBIXOJ (pacdeT MPOBOAMUTH MOITAMNHO) U MeXaHU3MbI cuHTe3a AT®. YpoBHM peryisiuu, Kio-
4eBble (PEPMEHTBI U X peryiasTopbl. CpaBHUTh S3HEPreTUUECKHUM BBIX0/] aHA3POOHOM 1 a3pOOHOM Au-
XOTOMMH TIJIFOKO3bI (pacuéT MPOBOJIUTH IIO3TAIIHO) U MEXaHU3MBbI cuHTe3a ATO.

5. Cynpba KOHEUHBIX MPOAYKTOB INIMKOJIHM3a — IHPOBHUHOTPAJHOW M MOJIOUHOW KHCIIOT.
KakoBa cynp0a naktaTta, 00pa30BaBIIETOCS B )PUTPOLIUTAX? DTAbl U JHEPTETUICCKUN BBIXO (pac-
YeT IPOBOJUTH MOITAIHO) a3pOOHOI0 OKHCICHUS JIaKTaTa.

6. Ilytu merabonu3ma nupyBata. OKHUCIUTENbHOE JeKapOOKCHIMPOBAHNE TUPOBHUHOT PATHON
KHCJIOTHI (OMOJI0rMuecKas pojib, CyOKIIEeTOUHas JIOKaIU3alys, CyMMapHOe ypaBHEHUE Mpoliecca, pe-
akiun). [lupyBatneruaporeHaszupiii Komiuieke ((pepMeHTsl, KOhepMEHTHI U UX ITPOUCXOXKICHUE), pe-
IyJIALUs aKTUBHOCTH MUpYBaTAEruaporesassl. Kakoil myTe yTuian3anuu nupyBara CTUMYIUPYETCs
IIPU PHEPToIe(UITUTE U TIPH BHICOKOM SHEPTETUYECKOM 3apsi/ie B KIeTKax?

7. JIMMOHHOKUCIIBIN LUK KaK 3aKJIFOUUTEIbHBIN 3Tar a3p0o0HOr0 OKMCIEHUS TTIFOKO3bI, Peryiu-
pyemble peakiuu nporecca. Hapucyiite cxemy nmkia Kpebca. Ha3oBuTe BUTaMHHBI M X aKTUBHBIC
(bopMbl, yuacTBYIOLHE B 3TOM Iporiecce. Hanmuimre peakiuy JMMOHHOKUCIIOTO IIUKJIA, KaTAIU3UPY-
emble feruaporeHazamMu. OObSICHUTE CONPSHKEHUE ITHX PEAKIUi C MPOIIECCOM OKUCIUTEIBHOTO (hoc-
¢bopunmpoBanus. PaccunTaiite sHEpreTHYeCKril BBIXO/ LIMKJIA TPUKAPOOHOBBIX KHCIIOT.

8. I'mokoneorene3. buonornueckas poib, CyOKIETOUHAS JIOKAIM3AIUs, CyOCTpAThl, KIItoUe-
Bble (DEPMEHTBI U PETYIIALMS ITporiecca. XUMU3M KIIIOUEBBIX peakiUid. YMeTh pacCUMTaTh SHEPreTH-
yeckuit 0ananc cuHTe3a Mot riroko3bl u3 [I1BK, VK.

9. I'nuxorenes, Ouosoruueckass poib. Cxema riaukoreHesa. KakoBbl 3amachl yrjieBoJOB B
MBIIIIAX, B IEYEHU U B LIeJIOM opranu3me? PaccuuTaTrh sHEproTpaThl BKJIFOUEHUS MOJIEKYJIbI (MOJIS)
TJIFOKO3bI B MOJIEKYJIbI TJIMKOTeHa. Perynsnus rivkorenesa.

10. T'muxoreHonu3, Ouosorndeckas poib. Uto takoe ¢ochoponu3 u THIPOIH3 TIIHKOTeHa?
Bo3MoHBI T1 peakuuu ruposinsa riukoreHa B kietkax? Cxema ¢ocdoponusa riaukoresa. 3HaTh
pa3IMYMsl 3TOTO MpoIIecca B MEYSHU M MBIIIaX. ECTh M B 3TUX pa3in4usx OMOJOTHUECKUI CMBICT,
a €clI ecTbh, TO Kakoi? ['opMoHanbHAas peryysauus rIMKoreHonusa. Paccunraiite (o3TamnHo) sHep-
TeTUYECKUI OalaHC aHadPOOHOT0 U a3POOHOTO PACIICTUICHHSI TIFOKO3bI, MOOMIJIM3YEMOW U3 MBIIIEY-
HOTO IJIMKOT€Ha.

11. Tlenro3odocdarHblil MyTh pacmnajaa IIOKO3bI, ITaNbl, OMOJOTHYECKasl POJib, PETrYJIALUs
mporecca.

12. N306pa3uth cxemarndecku odpazoBanue Y D-rmroko3er. KakoBa Omonornyeckas poib
nporeccoB, ucnoib3yomux Y Ad-rmoko3y? 3HaueHue TIIIOKYPOHOBOTO IyTH OOMEHa IJIIOKO3bI B
renaTonuTax u pudpodIacTax.

13. Ha3zoBute mnporecchl, MOCTAaBISAIOLIME TIJIIOKO3Y B KpOBb. ['OpMOHalbHas perynasius
YPOBHS TJIIOKO3bI B KpOBU. PU3NOJIOIMYECKHE KOHILIEHTPALMU TJIOKO3bl B CBIBOPOTKE (TLJ1a3Me)
KpoBH. ONUIINTE NPUHIMII [NIFOKO300KCHIa3HOTO METOA OIIPEIETICHHS] KOHLIEHTPALUH TJIFOKO3BI.

14. OcobeHHOCTH yTUIM3AlUH YIIIEBOJOB OAKTEpUsIMU MTOJIOCTH pTa. Pa3nmuuns B CHHTE3E T~
KOreHa y uenoBeka u Oaktepuil. CHHTE3 BHEKJIETOUHBIX MOJIMCAXapHUJIOB (JIEKCTpaH, JIEBaH) M MX
HazHaueHue. Pacmiernyienue caxaposbl (PpyKTO3bI, TNIIOKO3bI) OAKTEPUSMHU MOJOCTU PTA. 3aBHCH-
MocTh Bhixoza Ca®* u3 smanu 3y608 ot pH poToBoit sxuakocty. [ToscHUTE HaTOreHETHYECKYHO B3au-
MOCBSI3b YIJIEBOJIOB MUIIU U Kapreca. XMMHUKO-TIapa3uTHUecKasi TEOpHs Kapueca. Y CIOBUS pa3BUTHSA
KapHo3HOTo mnporecca. CopOeHThI caxapo3bl Ha 3y0ax M UX MPOUCXOXKICHHE.

15. UYro Takoe cydctpatHoe ochoprnrpoBanne? Hamuimure u3BectHsle Bam peakuyu cyoctpar-
Horo ¢ochopumposanus. OxucnurenbHoe (ochopunpoBanue, ¢usnonornyeckas perynsamus. Llens
(epMeHTOB TKaHEeBOTO JbIxaHus (cxema). Yemy paBeH ko3 unment P/O npu okucIeHuH MUKOIUTHYe-
ckoro HAJTH'H" (Heo6X0quMo yUHTHIBATE YeTHOUHBIE MexaHu3Mbl TpaHcriopta HAJIHH®) B npixarerns-
HOM 1ieru? YMeTh Ha3BaTh CyOCTpaThl TKAHEBOTO JIbIXaHMsl, 00pa3yIOIIMecs B X0/I€ a9pOOHOT0 OKUCIICHUS
TJTIOKO3bI, M YKa3aTh MECTO MX BKJIIOYEHHMS B IbIXaTeNbHYIO 1etb. Uemy paBeH koaddunument P/O npu nx
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OKHUCJICHUH B JbIXaTenbHoH 1enu? OOBIACHATD CONPSHKEHUE MPOLIECCOB a3POOHOT0 OKHUCIICHUS TITFOKO3bI U
OKHUCJIUTENBHOTO (POCHOPUITMPOBAHUS C UCTIONIB30BAaHUEM CXEMBbI (DEPMEHTOB TKAHEBOT'O JIbIXaHUs. Y METh
OOBSICHUTD, TIOUEMY B OTCYTCTBUH KHUCIIOPOJa a3pOOHOE OKHCIICHUE TIFOKO3bI HE OCYIIECTBIISIETCS. YKa-
3aTh MECTO JICWCTBUSI MHTHOUTOPOB B AbIXaTenbHOM 1eny. Kak u3MeHseTcs CKopocTh a3poOHOro OKucIe-
HUS TJIFOKO3BI B IIPUCYTCTBUM HHTUOMTOPOB TKAHEBOT'O IBIXAHUS?

3AHATHE 11. OBMEH JIMIIMAOB. IEPEBAPUBAHUE, BCACBIBAHUE U PECUHTE3.
TPAHCIIOPT 3K30TI'EHHBIX JIMIIMAOB. OMYJIbI'MPOBAHUE
TPUALHWITJIMIEPOJIOB KEJTYHBIMU KUCJIOTAMMU.
KAHETUKA JEVCTBUSA JINIIA3

AKTyaJIBHOCTL TEMBbI

JIunuzael — BaXkHas COCTaBHAs YacTh MMILEBBIX IPOAYKTOB HE TOJIBKO BCJIEICTBUE BBICOKON
SHEPIreTUYECKON LIECHHOCTHU, HO TaK)KE€ U II0TOMY, YTO B HATypPaJIbHBIX IUILEBBIX KUPAX COLACPIKATCA
KUPOPACTBOPUMBIE BUTAMHHBI M «HE3aMEHUMBIE» JKUPHbIE KUCIOTHI (IIOJUHEHACHIICHHBIE). Takue
JKUPHBIE KHCIOTBHl B OpPraHU3ME — IIPEAIICCTBEHHUKHA 3MKO3aHOUIOB — JIMIUAHBIX N'OPMOHOB,
UTPAOLIUX BaXXHYIO POJIb B pa3BUTUU BOCIATICHUS, AJJIEPTUH, IIPOLIECCA CBEPTHIBAHUS KPOBHU.

[lepeBaprBaHue TUIIUAOB B KEITYT0YHO-KUIIEUHOM TPAKTE — CIIOKHBIH OMOXUMUYECKUH MTPO-
necc. s co3nanus GU3MOJOTHUECKUX YCIOBMM TMAPOJIM3a JUIHIOB B KUIIEYHHKE HEOOXOIMMO
MOJTHOLIEHHOE (D)YHKIIMOHUPOBAHUE HECKOJIBKHX OPTaHOB: MEUCHH, MOJKEITYyJOYHON KeNe3bl, TOH-
KOT'0 KMIIEYHUKA. JleeKkT yuacTus 3TUX OpraHoOB B YCBOGHHUH MUILEBbIX JIUIIHIOB OPraHU3MOM IpH-
BOJMT K HapyIIEHHUIO 0OMEHA )HUPOB U PA3BUTHIO ATOJIOIMUECKUX MPosBIeHUI. OIHO U3 TaKUX MPO-
SABJICHUH — cTeaTopest (osBJICHHUE B (EKAINAX HENEPEBAPEHHBIX KUPOB).

[TockonbKy aUmuIsl — TUAPO(GOOHBIE COeNMHEHHS, UX TPUCYTCTBHE B KPOBOTOKE BO3MOYKHO
TOJIBKO B BUJE CIIELHAIBHBIX TPAHCIOPTHBIX (POPM — JMIONPOTEUHOB. XUIOMHUKPOHBI (OJUH U3
KJIACCOB JIMIIONIPOTEUHOB) CIY’KaT JJIsl JOCTABKH JIMIIUOB U3 KUIIEUHUKA B Pa3IMYHble TKaHU U I1e-
yeHb. Hapylienus Ha ypoBHe 00pa30BaHUsI JIUITONPOTEMHOB (MIIM UX YTUIM3ALMHN) SABIISIOTCS IPUYH-
HaMU Pa3BUTHUS PA3IUYHBIX (OPM I'MIIO- U TUllepiunonporenneMuil. Haubonee pacnpoctpaHeHHbIe
3a00J1eBaHus, CBSI3aHHbBIE C HApYLIEHUSIMA OOMEHA JIMIUI0B, — CaXxapHbIi 11abeT 1 aTepOCKIEpO3.

Ieanb 3ansaTHA

3aerHI/ITB 3HaHUs 110 XUMUH JIUIIUAO0B. YcBouTh MOJICKYJISIPHBIC MCXAaHNU3MBbI IICPEBAPUBAHUS U
BCAaCbhIBaAHHWA JIUIIUAOB MWW, PECCUHTE3a JIMIIUI0B, TPAHCIIOPTAa 3K30ICHHBIX JIMITUA0B IO KPOBCHOC-
HOMY pyCiIy IJId MOCIICAYIOMICIO aHAJIn3a OMOXHMMHUYECKHX aCIIEKTOB HapymeHI/Iﬁ 9THUX TPOLICCCOB.

TpeGoBanusi K MCXOHOMY YPOBHIO 3HAHMI

J1J1s TOJTHOTO YCBOEGHHMSI TEMbI HEOOXOAUMO TIOBTOPUTH U3:

® oOwetl Xumuu:

—  CBOICTBA MOBEPXHOCTHO-aKTUBHBIX BEILIECTB, MUIIEIUIO00PAa30BaAHUE;

—  TUTPOMETPUUYECKHE METOJIbI aHAJIN3A;

®  OUOOP2AHUYECKOU XUMUL:

— CTpOEHHE U CBOMCTBA MHOTOATOMHBIX CIIUPTOB (TJIUILIEPOI, HHO3UTOIM), TPUPOIHBIX BBICIITHX
KapOOHOBBIX KUCIIOT;

— CTpPOEHHUE MPOCTHIX JUMHIOB (BOCKOB U HEHTPAIBHBIX JKUPOB);
0COOEHHOCTH CTPYKTYPHI M (PU3UKO-XUMHUECKUX CBOUCTB (POCHOTUIHIIOB U KEITIHBIX KUCIIOT;
HOpMANbHOU usuoI02Ul:

— COCTaB M CBOMCTBA KEIIYH, €€ y4acTHUE B IIPOIleccax MUIeBapeHUs. MeXaHU3MBbI PETYISIITUN
KeIr4eo0pa30BaHUS U KEITIEBBIICICHNUS,

— COCTaB W CBOMCTBA MHUIIIEBAPHUTEILHBIX COKOB; MEPEBAPUBAHNE )XHUPOB U BCAChIBAaHUE TIPO-
JTYKTOB TUJIPOJIN3a KHPOB.
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JLJ1s1 NpOBEPKHU MCXOAHOI0 YPOBHS 3HAHMI BBINOJHHUTE CIeYIOIINE 32 aHNs:

3aoanue 1. BcnioMHUTE, YTO MIPUPOIHBIE )KUPHBIC KUCIIOTHI ObIBAIOT HACBIILICHHbIE U HEHACHI-
meHHble. [IonmueHoBbIe )KUPHBIE KUCIIOTHI SBISIOTCS HE3aMEHUMBIMU (DAKTOpaMU MUTAHUS U ACTATCS
Ha 2 rpynnsl — -3 U ®-6 — B 3aBUCUMOCTH OT I10JIOKEHUS IBOMHOM CBSA3U OT YIIIEPOJHOr0 aToMa
nociaeaHe (METUIIbHOM) MPyIIIbL.

[TonGepute asist KX 101 KUPHON KUCIOTHI COOTBETCTBYIOIIEE 0003HAYCHHUE:

1. IlaaeMuTHHOBAS. A. 18:2 »-6.
2. CreapuHoBasl. B. 18:3 »-3.
3. OienHoBas. B. 20:5 ®»-3.
4. Jlunonesas. . 20:4 ©-6.
5. JIunoneHoBas. I 18:1 @-9.
6. ApaxumoHOBas. E. 18:0.

7. DIiiKo3ameHTacHoBas. K. 16:0.

3aoanue 2. Ilpu 100aBIeHNN K KaIlle HEAIMYJIbIHPOBAHHOIO JKUPA COJIEH JKETUHBIX KUCIOT 00-
pazoBanock 10'? menkux kamens sxupa. KakuM cBOHCTBOM KeTUHBIX KUCIOT MOXKHO OOBACHUTD UX
SMYJIbTUPYIOILIEE 1eUCTBUE?

A. AMpuUIBHOCTEIO. b. PacTBOpUMOCTBIO TOJIBKO B BOJE.
B. PacTBOpUMOCTBIO TOJIBKO B HEMOJISIPHBIX PACTBOPUTEIISAX.

I'. HepacTBOpUMOCTBIO B BOJIE.

J1. HepacTBOPHMOCTBIO B OPIraHUYECKUX PACTBOPUTEIISX.

3a0anue 3. B pacTBOpe C MOMONIBIO CIICIM(PHICCKAX PEAKIMN OMPeeNICHbI CICAYIONIHE MPOo-
JYKTBI TUIPOJIN3A: TIMIEPOI U KUPHBIE KUCIOThL. Kakoe BerecTBo ObLI0 MOABEPTHYTO THAPOIN3Y?
A. Xonectepoir. b. Tpuanumnrauuepon. B. ®ocharuamixonus.
I'. XoneBas kucmiora. . Chunrosus.

3aoanue 4. Ob6patute BHUMaHHUE, YTO B COCTaBE IJIMLEPOJIMIINIOB HEHACHIIIEHHBIE KUPHbIE
KUCIIOTBI OOBIYHO pacmonaratlorcs Bo 2-M (f)-monoxennu. Hamummre ¢opmyny 1-maabMUTOMI-
-2-JIMHOJICOWIT-3-CTeap OMIITITHIICPOJIA.

OTO0 coeMHEHNE:
A. T'mapodunsHoe. b. I'mapodobHoe. B. AM¢pudunshoe.

Hpa@uﬂbHOCWlb pemeHuﬁ npoeepbnie, conocmaeue Ux ¢ omeemdamu.

Bonpocs! nuis1 00cyxneHust

1. O0mast xapakTepucTUKa U KIacCUPUKALMS JTUIHI0B (OMBUISIEMbIE U HEOMBUISIEMbIE, TPO-
CTBIE W CIIOXHBIE). XapaKTepPUCTHKA TPYII JIUIMUAOB (XUMHUYECKHEe (HOPMYIBl M HOMEHKJIATypa
AlMIITIIUIEPOJIOB U INUIEpoPochOIUNHIOB; OJIOK-CXEMbl CTPOEHHUsSI BOCKOB, cUHrodocdo-mumnu-
JI0B, TIMKOJIUITHIOB, CYIb(omHUnuaoB). bruonorndeckas pob JUMTHIOB.

2. JIunnas! numy. [lepeBapuBanue TUNUI0B, 3Talbl. OMYJIbIMpOBaHUE (Ha3HAUEHUE, PaKTOPBI,
CTaOMIIN3aIUs )KUPOBOH AMYIIbCUN). JKemdb, *KelTdHble KUCIOTH (IepBUYHbIC, KOHBIOTUPOBAHHEIE,
BTOpHUYHBIE). MecTo 00pa3oBaHusi, ydacTHEe B YCBOCHMHM JHUNMUIOB nuiiu. IlpeacraBienue o mneve-
HOYHO-KHUIIIEYHON PEIUPKYIISIIUH KEITIHBIX KHCIIOT.

3. l'unponus nunuaoB (cxemsl mpeBpaieHuil). @epMeHTs (MecTo 00pa3zoBaHusl, cyOCTpaTHas
cienu(UIHOCTh). MeXaHW3Mbl aKTUBAIlMK MaHKpEeaTHUeCKOW iuma3bl. BecackiBaHne (MeXaHWU3MBI,
MHUIIEJUIIPHOE pacTBOpeHue, cyapba mutienn). [Ipeacrapinenne o HapyleHUsX nepeBapuBaHus U Bca-
CBHIBAHUSI JTUTTH]IOB.

4. PecuHTe3 TpUAIMITIUIEPOTIOB U TIHLIEPO(OCHONUIUAOB B SHTEPOIMTAX. TPpaHCHIOPTHbIE
(dbopMbI TUNIUAOB B KpoBU. CTpoeHHEe U MeTaboIM3M XUIIOMUKPOHOB.
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JUTEPATYPA JUIA IOAT'OTOBKHA

OcHoeHasn
1. buonocuueckas xumusi 6 cmomamonoauu / A. JI. Taranosuu, E. A. Jleeuna. Munck : HoBoe 3nanue, 2022.
C. 136-159.
2. Koncnexkm nexumii.
3. bBuonoecuyeckas xumus / A. J1. Taranosud [u 1p.]. Munck : bemapycs, 2013. C. 163-186.

Hononnumensvnan
Buonoeuuecrkaa xumus / B. K. Kyxra [u ap.]. Mocksa : Brrom, MuHck : Acap, 2008. C. 193-210, 213-216.
Jlenunooicep, A. Ocnosrl Onoxumun / A. Jleanamxep. Mocksa : Mup, 1985.
. Mappu, P. buoxumus genoseka / P. Mappu [u np.]. Mocksa : Mup, 1993. T. 1. C. 151-164, 238-246, 256—
268. T. 2. C.287-290, 295-296.

oo

33)13HI/I$[ JUIS1 CAMOCTOATEIbHOM paGOTBI

3aoanue 1. BeciomHuTe KiacCU(PUKALUIO JUMUIOB U HAMUIIKUTE GOPMYIIbl TPUALMITIHIIEPO-
JI0B ¥ TIUIEpOodOoCHOTUNII0B. 3aIOMHHUTE, YTO BaXXHOE CBOMCTBO HEKOTOPHIX JUMHIOB — aMQu-
(GUIBHOCTB, T. €. CIOCOOHOCTH B3aUMOJEHCTBOBAThH KaK ¢ THIAPO(HOOHBIMY, TaK U C TUAPOPUIHHBIMU
Mouekynamu. OOpaTute BHUIMAHKE Ha TO, YTO JIUITUBI BHITIOIHSIOT pa3HbIe (DYHKIIUU B 3aBUCUMOCTH
OT UX CTPOEHUs U cBOMCTB. Kakue QpyHKINY BBHITOTHSIOT NEPEeYUCICHHBIC HUKE TUTHIbI?

1. Xonecrepost. A. DHepreruueckas.

2. Tpunanunrauuepoi. b. CrpykrypHnas.

3. HachllieHHbI€ )KUPHBIE KUCIIOTHI. B. IlpeamecTBEeHHUK CTEPOUIAHBIX TOPMO-
4. IlonrHEeHACHIEHHBIE )KUPHBIE KMCIIOTHI. HOB, BUTaMuHa D3, jxeTuHBIX KHCIIOT.
5. @ochonunusl. I'. IlpenmecTBEeHHUKH dUKO3aHOUIOB.

6. ' MuKoIUIU . . Tepmoperymsauus.

3aoanue 2. 3anilOMHUTE 3Talbl IEPEBAPUBAHUS U BCACBIBAHUSI MULIEBBIX )KUPOB (3MYJIbIUPOBA-
HHE, TUAPOIN3, 00pa30BaHNE MHUIEIUT U BCACHIBAHUE B CIIM3UCTYIO KHUILICYHHKA). YMEHTe Ha3BaTh
(bakTOpHl, CIIOCOOCTBYIOIINE SMYJIBIHPOBAHUIO )KUPOB, 1 MEXaHU3M CTAOMIIN3AIUN SMYIbCUU TI0]
JEUCTBHEM COJICH )KEITUHBIX KUCIIOT, UCXOJISl U3 CTPYKTYPBI 3TUX COSIUHECHUI.

2.1. YKa)KI/ITe, Kakasd M3 NCPCUHUCIICHHBIX KCIIYHBIX KHCJIOT ABJIACTCA HanOoJIee CHIIBHBIM

AMYJIBIaTOPOM:
A. Xoiesas. b. XeHonezokcuxoienas. B. I'mukoxonenas.
I'. JIutoxonenas. M. Jlesokcuxomnenasl.

2.2. IlonOGepute MecTO 00pa30BaHUS ISl BHIMICTIEPEUUCICHHBIX KETYHBIX KHCIIOT:

1) medeHp; 2) KUIIEYHHK; 3) TMOHKENyI0UHas Kele3a.

2.3. O6parute BHUMaHUE Ha TO, YTO €XKEAHEBHO C KajoM BoiensieTcst 0,5—1 T KeTIHbIX KHC-
JI0T. DTO €AUHCTBEHHBIN 3HAYMMBIN MTyTh BBIBEJICHUS XOJIECTEPOIia U3 OpraHu3Ma.

3aoanue 3. DMynabrupoBaHue rupoPOOHBIX KUPOB — OJHO U3 YCJIOBHM 3P (HEeKTUBHOM pa-
0OTHI MaHKpeaTUyecKoi umna3pl. Hamummre B 0011emM BUae peakiuio mostanHoro ruaponusa TAD
MoJT JIeHCTBHEM 3TOro (pepMEeHTa C YUIE€TOM TOTO, YTO MMaHKpeaTHdecKas Jinma3a ¢ OOJbIIeld CKOpo-
CTBIO paCILEIUIsIeT B )KUPAX CI0XKHO-3(UPHBIE CBA3H B O-TI0J0KeHUU. [loTuepkHITE OCHOBHBIE KO-
HEYHBIE TIPOTYKTHI IIEPEBAPUBAHIS KAPOB.

3.1. BeiOepuTe npaBUIIbHBINA BapuaHT OTBETA!

[lepen BcacblBaHMEM B CIM3HUCTYIO TOHKOTO KHUIIIEUYHHKA U3 KEIYHBIX KUCIIOT, X0JIECTEPOJIA U
aMpUPUIBHBIX TPOAYKTOB THIPOJIN3A )KUPOB (KUPHBIX KUCIOT U [3-MOHOALMITIUIIEPOJIOB) 00pasy-
I0TCSL:

A. CMmenaHHble MUALIEIUTBI. b. JIuntocomsl.

B. Cexperopuble rpanynsl. [ Tpuanuiarauneposl.

3.2. 3anoMHUTE, YTO MPU3HAKOM HAPYIICHHS NIEPEBAPUBAHUS U BCACBIBAHUS KUPOB SBISETCSA
creatopest. [Ipu 3ToM Kan OOJBHOTO COAEPKUT HepaclISIUIEHHBIN KHUpP U UMEET CepoBaTO-OeIbIi
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1BeT. BeIMOMHUTE chemyromee 3aaHue: |3 JEBOr0 CTOJIOMKA TaOJMIIbI BRIOEPUTE BCE COCTOSHUSA,
KOTOpbIE MOTYT NPUBECTH K CTEATOPEE; U3 MPABOT0 CTOJIOMKA — BO3MOXKHBIE ITOCIIEICTBUS:

A. CHuXeHMEe CeKpeluy UM aKTUBHOCTH J1. Tlobiuienue yposust TAI' B kpoBu.
[IaHKPEeaTU4eCKOM Jumasbl (IaHKPEaTHT). E. Hapymenue BcacblBaHUs KUPOPACT-

b. Hapymenue sMynbrupoBaHus ;KUPOB BOPHUMBIX BUTAMUHOB («KYpHUHas CIENOTa,
BCJIEICTBHE HEAOCTATOYHOTO ITOCTYIICHHUS KPOBOTOYHMBOCTb).

JKEJIYM B IPOCBET KUILIEYHUKA (PKEITUHOKA- 7K. HapyiieHne BcacblBaHUS HE3aMEHUMBIX
MeHHas 00JIe3Hb). IIOJINHEHACBILICHHBIX JKUPHBIX KUCIIOT.

B. Hapymienne ¢pyHkunm nedyenu u ymenoie- 3. OxupeHue.
HHE CUHTE3a KETYHbIX KUCIIOT (IenarTur).
I'. Iucbakrepuos.

3.3. [lepeBapuBanue HochOIUNUIOB TPOUCKOIUT MO AEHCTBHEM MAHKPEaTHUYECKUX (o-
chonunasz ¢ 00Opa3oBaHUEM IJIMIIEPOJIA, BBICIINX XUPHBIX KHUCIOT, a30THCTBIX COCIUHCHHUH U
bochopHOit KHCTOTHI. 3aTIOMHUTE, KAKHE CBSA3H CleU(DUUIESCKH THAPOIU3YIOT pa3Hbie BUIBI (o-
chonumas:

docdonumnaza Aj

®docponunaza Az

| =
CH-O=CO-R,
| OH CH3

CH,—~O-P-0 - CH,— CH,— N“Z CH,

/ " h CH;

docponunaza C ©

dochomunaza D

3aoanue 4. 3artOMHUTE, YTO B KJIETKAX CIIM3UCTON 000JI0UKH KUIIIEYHUKA (B SHTEPOIIMTAX ) TIPO-
ucxomut pecunte3 TAI' u ¢pocdonumnumoB u3 BcocaBIIMXCs MPOIYKTOB TUAPOIN3a. Belyunte peak-
IUU PECUHTE3a JINITH]IOB.

4.1. OueHuTte NpaBUWIBHOCTD (hpa3bl: COCTaB JKUPHBIX KUCIOT PECUHTE3UPOBAHHbBIX JMIUIOB
MOKET CYIIECTBEHHO OTJIMYAThCSl OT MUIIEBBIX JKUPOB, [NOTOMY UTO cyOcTpaThl pECHHTE3a
JKHPOB — HE TOJIbKO BCOCABIIMECS KMPHBIC KUCIOTHI, HO U JKMPHBIC KUCJIOTHI, CHHTE3UPOBAHHBIC B
CIIM3UCTOMN KHILIEYHUKA.

4.2. Hy’)xHO YCBOUTB, UTO TPAHCHOPTHOH Gopmoil ruipodoOHbIX mpoaykToB pecunTesa (TAT
1 3(pUpoB Xo0JIecTeposia) U3 KUIIEYHUKA CITY>KAT XUIOMHKPOHBI (OJIMH U3 KIACCOB JIUTIOMPOTEHUHOB).
O3HaKOMBTECH € OOLIMM MPUHIIMIIOM CTPOEHUS JTUIONPOTENHOBBIX YACTUIL U YKXKUTE KOMIOHEHTHI,
KOTOPBIE COCTABJISIIOT B XUJIOMUKPOHE:

A. BHyTpeHHI010 yacTh: 1. ... 2. ...
b. Hapyx#nyto gacts: 1. ... 2. ... 3....

4.3. Boibepure 0COOEHHOCTH, XapaKTepU3YIOIIUE TPAHCIIOPT SK30T€HHBIX JIMIIHJIOB:
A. XUITOMHUKPOHBI ITOCTYMIAXOT HENOCPEJACTBEHHO B KPOBOTOK.
b. XunoMUKpOHBI TOCTYNAIOT B TUMQY.
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B. Ilocne rugponuza TAI' B cocraBe XWMIOMHMKPOHOB JIMIIONPOTEMHIIMIIA30HM, pacrosia-
TaroIIelcs Ha SHIOTEIINU COCYI0B, JKUPHBIE KACIIOTHI IOCTYNAIOT B KJIETKU PAa3JINYHBIX TKAaHEH.

I'. OxoHuaTenbHOE pacileNIEHNE PEMHAHTOB XMJIOMUKPOHOB HA COCTABHbIE KOMIIOHEHTBHI ITPO-
UCXOJUT B renaToOLUTaX.

4.4. ImeiiTe peaCcTaBICHUE O TOM, YTO Y JIFOACH C HACTIEICTBEHHBIM JAe()EKTOM JIHUITONPOTEHH-
JMIa3bl B KpoBH NOBBIIIaeTcs KoHueHTpauus TAI' u xumoMukpoHoB. K BHEITHUM NPOSBICHUSIM TH-
NEPIUMUIEMUNA OTHOCUTCSI KCAHTOMATO3 (OTIIOXKEHHE )KUPOBBIX OJISAIIEK B KOXKE).

Hpa6uﬂbHOCn’Ib peweﬂuﬁ npoeeponie, conocmaeue ux ¢ omeemamul.

IIpoBepbTe Bamu 3HaHUs (CAMOKOHTPOJIb YCBOEHHUS TE€MbI)

3aoanue 1. Bece nepedncieHHbIe JIUMUIBI OTHOCATCS K riuuepodocdonunuaam, KPOME:
A. TunansmuromndocharuauiaxonnHa. b. ®ocdarnaHoit KUCTOTHI.
B. Counromuenuna. [I'. ®ocharuauncepuna. . ®ocharuannnnosuToia.

3aoanue 2. ITumesslie xupsl B KKT nmonseprarorcs ¢pepMeHTaTUBHOMY THAPONIN3Y. B kakoM
ornene XKKT npoucxoaut pacuienieHue ;xMpoB y B3pOCIIbIX JF0AeH?

A. PotoBoii mosoctu. b. ToncTrom Kume4yHuke. B. Kenynke.

I". ToHKOM KHIIIEYHUKE. JI. ITumeBone.

3aoanue 3. BoabHOMY ¢ XpOHMYECKUM MAHKPEATUTOM B Kypce KOMILJIEKCHOM Tepanuu peKo-
MEHJIOBaH Ipenapar xeiauu. Kakue KOMIOHEHTHI JKeJTYM y4acTBYIOT B IEpEBapUBaHUU KUPOB?

A. Bricime xupHbIe HaChIIIEHHbIE KUCTOTHL. b, Xosectepoi u ero a3upsl.

B. Conn %en4HbIX KUCIIOT. I'. ITankpeatnyeckas nunasa.

. AnauuiariuuepoJibl. E. [lankpeaTnueckas o-amMuiasza.

3aoanue 4. CbIBOpOTKa KPOBU OOJIBHOTO, B3ITOM yTPOM HATOLIAK, UMEET MOJIOUHbIN BUA. [Ipn
aHanu3e oOHapykeHo Bbicokoe coaepxkanue TAI u xunomukponoB. HacnencrBeHHslil 1eekT Ka-
KOro (pepMeHTa NPUBOIUT K XUIOMUKPOHEMUU?

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

B. JIunonporenHIunassl. I'. ITankpeaTU4ECKOM JINIIA3EI.

. ®ochonumnaser.

3aoanue 5. Kaxoii n3 nepeunciieHHbIX (PepMEHTOB BHICBOOOXK/1a€T apaXUJOHOBYIO KUCIIOTY U3
MeMOpaHHBIX (pocHoaunuaoB?

A. ®ocponumnaza Ax. b. ®ocdonunaza As.

B. [Tankpeatnueckas aunasa. I'. TopMOH-4yBCTBUTENBHAS JIMIIA3A.

OTBeThI K 33JaHUSIM

Jna camonposepku ucxo0noz2o ypoens 3Hanuii:
1-1-X;2-E;3-];4-A;5-b;6-T;7-B). 2-A. 3-b. 4-b.

na camocmoamenvnoii padomoi:

1. (1-B5,B;2-A, JI;3—-A;4-T,5-5B).

21-B;22-(A-1;b-1;B-1;T-2; 1 2).

31-A.32-A,b,B,E, XK.

4.1. Bepno. 4.2. A — 1) TAT’; 2) a¢ups! xonecrepona. b — 1) dochonunuasr; 2) xomectepoi;
3) amo6enku (amo-B48). 4.3. - B, B, T'.
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JIABOPATOPHAS PABOTA (60 munyT)

HNHcTpyKuus K NPAKTHYECKOMY 3aHATHIO

Pabora 1. dmynveuposanue mpuayuznuyeponos HeceruHbIMU KUca0mamu

Ilpunyun memooda. Xemnunvie KUCI0TH — aMpuUUIBLHBIE COSTUHEHHUS U OTHOCATCS K MTOBEPX-
HOCTHO-aKTUBHBIM BelllecTBam (Aereprentam). [Ipu ux cMemmBanuu ¢ TpUaMIrIuiepoiaMu (pac-
TUTEIBHBIM MaciioM) o0pa3yeTcs cTa0MIbHAs BOAHO-KHPOBAs SMYJIbCHSL.

Xoo pabomwi. bepyt 2 mpobupku: B epByto HanuBaroT 0,5 M xkemuu, Bo BTopyro — 0,5 mi
BOJbI (KOHTPOJIb). 3aTeM B 00e MpoOUpKH T00aBISIOT 1O 2 KAIUIM pacTUTENLHOro Macia. Berpsixu-
BarOT COACPKMMOC U OCTaBJIAOT HpO6I/IpKI/I B IITaTUBC IAJId OTCTaAWBAaHUA OMYJILCHUH. CpaBHI/IBaIOT
Ha0JI0/1aeMYI0 KapTUHY.

Pesyabrar:

BriBoxa:

Pabota 2. Kunemuxka oeiicmeusn nankpeamuueckoii 1unazl

Ipunyun memooa. CKOpOCTb ASHCTBHS JTUMA3bl B OTACTBHBIX MOPIHSIX MOJIOKA ONPEIEIIICTCS
M0 KOJMYECTBY JKUPHBIX KHUCIOT, 00pa3ymIIUXCs MPU TUIPOIU3E KUPa MOJIOKA 32 ONpeAeTIeHHBIN
IPOMEKYTOK BpeMeHH. KoM4ecTBO KUPHBIX KUCIOT ONPEASIISIOT TATPOBAHUEM IIEIIOYBIO.

Xoo pabomei. bepyT nBe MPOOUPKH, B KAKIYIO HAIUBAIOT 10 5 MJI MOJIOKA U JOOABJISIOT 110
1 M 5% pacTBOpa maHkpeaTHHA (COKa IMODKEITYI0YHON Kene3bl). B ogHy mpOOUpPKY MPUIHBAOT
1 mn xenuu (ombITHas mpoda), BO BTOpyro — 1 M Boabl (KoHTpoib). ComepkuMoe MpoOHpOK
OBICTPO MEePEMEIINBAOT. [ OTOBST JBE KOJOOYKH JUIsl THPOBAHUS JIJISl ONTBITHON M KOHTPOJIBHOM ITPO0
COOTBETCTBEHHO. OTOUPAIOT U3 KaXK10i1 mpoOupku 1 M1 cMecH B KOJOY JIsl TUTPOBaHUs, T0OABISIOT
1-2 xamm 0,5% pactBopa denondranenna u TutpyroT 0,05H pacTBOPOM THIPOKCHIA HATPHS JIO
c11ab0-po30BOi OKpacku, He ucuezaroiieil B teuenue 30 cexynn. [IpoOupku ¢ ocTaBiieiics cMechbio
nomeniatoT B Tepmoctat npu 38 °C. Yepes kaxapie 10 MUHYT U3 KaX10H MPOOUPKU OTOMPAIOT 1O
1 mn cmecu u tutpyrot 0,05H pacTBOpOM THAPOKCHAA HATPUs B MPUCYTCTBUU (eHoNnpTanenHa a0
c1abopo30Boit okpacku. [IpoBoasT 5 TakuX ONpesesIeHNi, 3aMChIBAIOT PE3YIbTATHI B TAOIUIlY U HA
OCHOBaHUU MOJTYYEHHBIX TAHHBIX CTPOST KHHETHUECKHE KPUBBIE, OTPAXKAIOIINE MTPOIIECC THAPOIH3a
KHUpa TOJT ACHCTBUEM JIUIMA3bl B 3aBUCHIMOCTH OT IPUCYTCTBHSI/OTCYTCTBHS JKEITUH.

Pe3ynpratsr:
PesyabTaTt THpOBaHus (00bem NaOH, mu)
Bpems unkyoanun
0 MuH 10 mun 20 Mmun 30 mun 40 MmuH 50 mun

KoHnTtponbHas
npoba (¢ H20)
OmnbiTHAs poda
(c xemubo)
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NaOH, (m)

n
>

t, Bpems (MUH)

BriBon:

Pa6ora 3. Jeiicmeue ¢pocgponunasz noosycenyoounoii rcenesnt
Hpunyun memooa. O nevicrBun Gocdonumas momKeTyaI0qHON jKeIe3bl Ha MIHepodocdom-
MUJIBI SIMYHOTO YKEJITKA MOXKHO CYIUTh 110 MOSBIICHUIO CBOOOTHOM (hochopHOI KUCIOTHI, CIIOCOOHOM 00-
Pa30BBIBATH KEJTHII OCAIOK ITPU HATPEBAHUH C MOJIMOIaTOM aMMOHWUSI.
Xoo pabomwi. B nBe mpoOMpKHM HATWBAIOT MO 5 Kameidb CYCIEH3MH SUYHOTO >KENTKA.
B 1-10 mpoOupky 100aBISIOT 2 KaIjIk TaHKPEaTHHA, a BO 2-10 (KOHTPOJIbHYIO) — 2 Karum Bosl. O0e
npo6upku nomerart B Tepmoctat mnpu 38 °C Ha 30 muH. [locne nnkybanuu B 06€ mpoOUpKH HATTU-
BAaIOT 10 5 Kareiab MOJIHOACHOBOTO PEAaKTHBA, HATPEBAIOT UX HA TUIAMEHH TOPENIKH U OXJIAXKAAI0T
BOJIOHM TOJT KPAaHOM.
Pe3synbrarsr:

BriBox:

IToanuce npenogaBarens:

3AHSATHE 12. TPAHCIIOPT JIMIIUAOB B KPOBU. OBMEH XOJIECTEPOJIA.
JAEITIOHUPOBAHUE 1 MOBWJIN3ALUA JTUITUTOB.
KOJNYECTBEHHOE OIIPEAEJIEHUE B-JIMIIOINTPOTENHOB
B CBIBOPOTKE KPOBU

AKTyaJIbHOCTb TEMBbI

[Tporecchl 1eMTOHUPOBAHUS U MOOUIIM3ALMH JIUITUIOB U3 )KUPOBBIX JETIO B3aUMOCBS3aHbI U I10-
JBEP>KEHBI YETKON TOPMOHAIBHON PETYIISALUN.

XounecTepoa — BaXHbII 2JIEMEHT MEMOpPaHHOM CTPYKTYPBbI, TPEAIIECTBEHHUK CTEPOUIHBIX I'O-
pMOHOB, BuTammuHa D, xemyHbIx KucioT. XojaecTepos NPUCYTCTBYET B MUILEBBIX KUPAX U MOXKET
CHUHTE3MPOBATHCSI MHOTMMHU TKaHAMU. MeXaHU3M ero CHHTE3a HaXOIUTCs 0] CTPOTUM MeTabouye-
CKHM KOHTpPOJIEM. XOJIECTEPOII IKCKPETUPYETCS C KEMUblo MO0 B HEU3MEHHOM BHJIE, 100 B BUAE
MIPOAYKTOB €ro MeTaboIu3Ma — KeTUHBIX KUcIoT. C HapylieHneM oOMeHa JTUIHJIOB U X0JIecTeposia
CBSI3aHBI Takue 3a00JieBaHUs, KaK OXHpPEHUE, aTepOCKIepo3, UlleMHuecKas 00Je3Hb cepAla, Ke-
JYHOKaMeHHas 0oJe3Hb. [loToMy MOHUMaHKe BOIPOCOB CUHTE3a, paciajia, TPAHCIIOPTa U PErysSIIH
oOMeHa JIUTIHU/IOB U XOJIECTeposia HEOOXO0IMMO TIPH U3YUYEHUH dTUX 3a00JICBaHMIA.
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JIMIIONPOTENHOBBIH CHEKTP IJIa3Mbl KPOBH — OCHOBHOM MOKa3aTesb JUIUAHOTO 0OMeHa B Op-
raHN3Me, U U3MEHEHNE COOTHOIIEHUS JIUITONPOTEMHOB CBUAETENBCTBYET O HAPYLIEHUH MeTa00Iu3Ma
JIUITAJIOB.

Mean 3ansaTUSA

W3yuuTh mpoIiecchl CHHTE3a U paciaja JIMnua0B B opranu3me. CGopMHUpOBATH MPEICTABICHHUE
0 MeXaHM3Me CHHTE3a X0JiecTepoa B KineTkax. [[prodpecTi HaBbIKM KOJTMYECTBEHHOTO OIIPECTICHUS
(3-IMmonpoTenHOB B KPOBH.

TpeOoBaHMsI K HCXOAHOMY YPOBHIO 3HAHU

I[HSI IMMOJIHOI'O YCBOCHU A TCMbI HGO6XOI[I/IMO INOBTOPHUTH n3.

®  OUOOP2AHUUECKOU XUMUL:

— XOJIECTEPOJI: BTOPUYHBIN CIIUPT — MPOU3BOIHOE IIUKJIONIEHTAHIIEPTrUAPOPEHAHTPEHA, CTPO-
€HHE, CBOMCTBA.

®  OUONOCUYECKOU XUMUL:

— IJIMKOJHU3 U MeHT030(ochaTHBIN MyTh OKUCIEHUS TIIIOKO3bI, OKUCIUTEIbHOE dochopriin-
poBaHuUe.

/151 IpoBepKY UCXOAHOI0 YPOBHS 3HAHMI BBINOJIHUTE Cjeylollee 3a]aHue:

3aoanue 1. Vicciiemyemoe BEIIECTBO MOABEPTIIN THAPOJIM3Y U C TIOMOIIbIO KaYE€CTBEHHBIX pea-
KIM OMpeNeuii B TUAPOJIN3aTe KUPHBIE KUCIOTHI U XojecTtepoi. Kakoe BemiecTBo uccienoBa-
J0Ch?

A. XoneBasg KHCJIOTA. B. ®ocharuaunxomauH.

b. Tpuanunrauuepod. I'. Ddup xonecrepona

Hpa6uﬂbHOCWZb pewerHusl npoeepvnie, conocmaesue ¢ omeemamu.

Bomnpocsl 115 00cyx1eHus

1. Cunres TAT u rnuuepodochonunuaoB B IEYSHU U 3KUPOBON TKAHU (XUMH3M, OOIIHE ITAIbI
cuHTe3a, pasmuns). Tpancnoptabie Gopmbl TUMHI0B B KpoBu. Ctpoenue u meradonusm JITTOHII,
JITITIIL, JITTHIT, JITIBII.

2. Xonecrepois, OMOJOTHYECKasl PoJib, MUIIEBBIE UCTOYHWKH. BEBIBeneHHE XonecTepoyia U3
opranuzMa. JKem4yHble KUCIOTHI KaK OCHOBHOM KOHEUHBIH MPOIyKT oOMeHa xosecTepoda. [Ipeacras-
JIEHUE O JKeTYHOKaMeHHOM OoJie3Hu. buocunTes xonecreposna (TkaHeBast U CyOKJIeTOYHas! JIOKaINU3a-
1Us1, CyOCTpaThl, ATAlbl, XUMU3M | aTamna, perymsmus).

3. MexaHu3Mbl oIep KaHus OajaHca X0JIecTepoia B KiIeTKkax. TpaHCHIOPT XOJIecTepoIIa U ero
3(pUpPOB BO BHENEUEHOUYHbIE KJIETKH, poiib anoBioo. Pons JIIIBIT u JIXAT B pa3rpy3ke KJIeTOK OT
n30bITKA X0secTeposia. Merabonusm >2¢gupoB xonectepoia, poib AXAT, xonecrepoadcTepassbl.

4. T'unepxosecTeposieMus U ee NpUUMHbL. bBUOXHMUS aTepockiiepo3a, TMIepXoJecTepoIeMus
Kak (akTop pHcka, Ipyrue (pakTopsl pucka.

5. MoOuIn3amys IMIHA0B U3 KUPOBOH Tkauu (cxema, Ca?* n HAM®-3aBHCHMBIE MEXaHU3MbI
aKTUBALlMU TOPMOH-UYYBCTBUTEJIBHOM JIMNIA3bl, TOPMOHAJIbHAS peryisinus). Ponb genonupoBanus u
MOOMIIN3ALIUY JKUPOB.

JUTEPATYPA JUISI IOAT'OTOBKHA

Ocnognasn

1. Buonocuuecxas xumus 6 cmomamonozuu / A. JI. Taranosuu, E. A. JleBuna. Munck : HoBoe 3nanme, 2022.
C. 159-171.

2. Buonoeuueckas xumus / A. J1. Taranosud [u ap.]. Munck: benapycs, 2013. C. 186-199, 210-212, 214-217.

3. Kowncnexm nexuuid.

Hononnumenvnas

4. Buonocuyeckas xumust / B. K. Kyxra [u ap.]. Mocksa : bunom, Munck : Acap, 2008. C. 210-231, 254-258.

5. Mapwann, B. /[oc. Knuandeckas onoxumust / B. k. Mapmamn. Mocksa ; Cankr-Ilerepoypr : BMUHOM-
Hesckuit quanexr, 1999. 368 c.

6. Mappu, P. bBuoxumus yenoseka / P. Mapwu [u ap.]. Mocksa : Mup, 1993. 384 c.
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3aganus 1J51 CAaMOCTOATEILHON padoThI

3adanue 1. BcmoMHUTE, 9TO XOJIECTEPOT — CTPYKTYPHBIH KOMIIOHEHT OMOMEMOpaH BCeX Kie-
TOK opranusma. [[jist cuHTe3a pa3IuYHbIX OMOJIOTUYECKH aKTHBHBIX BEIICCTB B OPraHU3ME HCIIONb-
3yeTcss CBOOONHBIN XOJIECTepoJl, Torna Kak 3TepuduIpoBaHHas (Gopma — pe3epB Xoiecrepoia
B KJICTKE.

1.1. V3 opranusma 4yejaoBeKa exXeIHEBHO BBIBOJIUTCS OKOJI0 1 TpaMma xosecteposia. HazoBure
HauOoJIee 3HAUMMBIC ITYTH BBIICICHUS X0IecTepoa:

A. B cocTaBe XUIIOMUKPOHOB. b. B Buze conei >KeTIHBIX KHCIIOT.

B. Beigenenue ¢ pexkanusmu. I'. B Buae cTepOUIHBIX TOPMOHOB.

. Pacmemumsiercst go anetmin-KoA.

1.2. Ha3oBuTe nmyTH NOCTYIUIEHUS U UCIIOJIb30BaHUS XOJIECTEPOIA B OPraHU3ME.

3aodanue 2. BeryunTe MOCIeI0BaTeILHOCTh PEAKIIM CHHTE3a XojecTeposa u3 anetuia-KoA mo
o0pa3oBaHMs MEBAJIOHATA, 3aIIOMHHUTE (DEPMEHTHI.

2.1. OTBeTbTE Ha BOIPOC: MOXHO JIM CHHIKEHHUEM IMOTPEOJICHUS XOJeCTeposa C MHIICH 10
100 Mr B CyTKM BbI3BaTh CHUKEHHE KOHLIEHTPALIUU X0JIecTeposa B KpoBu?

3aoanue 3. 3HaiiTe CTpOCHUE U POIb PA3IMUHBIX JUIOMPOTEHHOB B TPAHCIIOPTE XOJIECTEpOIIa
B opranusme, yaactue JITTHIT u JITIBII B mepenoce xosecteposia U3 KPOBOTOKA B TKAHU U M30BITKA
X0JIECTEpOJIa U3 TKaHEH B IICUYCHbD.

3.1. BeiGepuTe, B Kakoit popMe MUIIEBOH X0JIECTEPOIT ITOCTYIAET B KPOBOTOK:

A. JIITHIL b. JIIIBII. B. JIITOHIL. I'. X1J10MUKPOHBI.

3aoanue 4. Ilpy uHTEeHCUBHOH (pr3nyeckoil paboTe aKTUBUPYETCS MOOMITU3AIHS HEUTPATbHBIX
KUPOB U3 JETO.

4.1. Kako#t pepMEeHT OCYIIECTBIISICT BHYTPUKIICTOUHBIN JTHITOJIN3?

A. Ilencun. b. 'opmoH-uyBCTBUTENBHASA JIAIIA3A. B. Jlunonporennimnnasa.

I'. Oupgonentunaza. . ®ocdonunasza.

4.2. KakuM ropMOHOM aKTHUBUPYETCS 3TOT (pepMeHT?
A. UncynuHOM. b. I'moxkaronom.
B. KanbriuToHnHOM. I'. OKCUTOIIHOM.

Hpa@uﬂbHOCWlb pemeHuﬁ npoeepbnie, conocmaeue ux ¢ omeemdamul.

IIpoBepbTe Bamim 3HaHUS (CAMOKOHTPOJIb YCBOCHHUS T€Mbl)

3aoanue 1.'Y 60IHOTO TOCTIE Kypca JCUCHHS aTePOCKIIEPO3a U CTPOTOTO COOIIOICHUS TUETO-
JIOTUYECKUX PEKOMEHAAIN B MJIa3Me KpOBHU Jab0OpaTOpHO MOATBEPKICHO MOBBIIICHUE YPOBHS aH-
THATEPOTCHHBIX JINTIONPOTEHHOB. Kakue TUImonpoTenHsbl SBISIOTCS aHTHATEPOTSHHBIMU?

A JIIIOHIL.  b. JIITHIL B.JIIIBII.  I'. X“JIIOMUKDPOHBI.

3aoanue 2. Y mopei, B pallioHe KOTOPBIX MpeodiajaeT pacTUTENbHAs MUIIA U pbi0a, 3HAYU-
TEJIbHO CHWJKEH PUCK 3a0o0JieBaHMs arepockiepo3oM. Kakue BelecTa, BXOJAIIME B COCTAaB 3TUX
MIPOAYKTOB, MOT'YT OKa3bIBaTh aHTHATEpOreHHoe AelicTBue? Mx poab B 0OMeHe xojecteposna?

3aoanue 3. TlanueHT, KOTOPOMY C JIedeOHON 1EeTBI0 Ha3HAYEHO TOJIOJJAaHUE, B TEYCHHE JIBYX
HeJeNb 3HAYUTETIHbHO MoXyAel. KakuM ropMOHOM peryiaupyeTcs: CKOPOCTh MOOMIIU3AIMH )KUPOB MTPH
M3MEHEHUHU PeXUMa MUTaHUS?

A. I'nmrokaroHom. b. OxcuronmaoM.  B. AnpenanuHoM.

I'. Kanpumronunom.  /[I. [lapatupunom.

3aoanue 4. JIns cutyanuu, Korjaa IpOUCXOAUT JETOHUPOBAHUE JIUIUIOB, XapaKTEPHO:
A. TloBblIllIEHNE CEKPELIMU MHCYJINHA.
b. YBenuuenue B KpOBH KOHIIEHTPAIIUU CBOOOIHBIX KUPHBIX KHCIIOT.
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B. VBenuuenue B kpoBu koHueHTpauuu JIIIOHII n XxuioMuKpoHOB.
I'. IToBbIIIEHHAS] aKTUBHOCTH TOPMOH-YYBCTBUTEIILHOM JIMTIA3bI.
J1. IloBbllIEHHAS! aKTUBHOCTD JIMIIONPOTECUHIIUIIA3HI.

3aoanue 5. CpaBHUTE OCOOCHHOCTH OMOCHHTE3a JTUMUIO0B (TPUAIIUITIUIIEPOTIOB) B PA3IMUHBIX
TKaHSIX, 3aMI0JIHUB TaOIHILy:

®opma TpaHcopTAa JUNKA0B

TkaHb Hcxoanble cydcTpaThl CMHTE3A
U3 OpraHa

Cnusucras 0007104YKa TOH-
KOr'0 KUIIIEYHUKA
Ileuens

Kupopas
TKaHb

3aodarnue 6. MoOuIM3aLKs JTUTTAI0B U3 JETO MPOUCXOIUT, CCIIH:

A. KoHlleHTpaIus >KUPHBIX KUCIOT B KPOBU BBIIIE HOPMBI.

b. Konuentparus JIIIOHII Bbliiie HOPMBI.

B. 'opMmoH-uyBcTBUTENBHAS JTUTIA3a HAXOAUTCS B (hochopumpoBaHHOi hopme.
I'. JIumonporennnunasza HaxoauTcs B hochopriimpoBaHHON hopme.

. AKTUBHOCTB JIMIONPOTEUHJIMIA3bI CHH)KECHA.

3adanue 7.
CpaBHuTE OMOCHHTE3 TPUAIMIITIIUIICPOJIOB B IEYCHH U KUPOBOU TKAHH:
1. BuocuHTE3 )KUPOB B IEUCHHU. A. CBOOOIHBIN IUIIEPOIT UCTIONB3YETCA I CUHTE3a

JKUPOB.
2. buocunTes xupoB B xupoBoi Tkanu. b. B mpouecce 6uocunTesa odpasyercs hocdaru-
Hasi KUCJIOTa.

3. O06a nporuecca. B. Crumynupyercs npu HU3KOW KOHIEHTPAIUU TIII0-
KO3bI B KPOBH.
4. Hu onuH. I'.  CuHTe3upyeMslii kup 00pazyeT BaKyoJIH, 3amoi-

HAOIHNE NUTOIIa3My.

OTBeThI K 33JaHUSIM

/Jlna camonpogepku ucxo0no2o ypoeHsa 3HaAHuUIlL:
1-T;

Jlna camocmoamenvhou padomel:
1.1-5b,B;21-na;3.1-1;,41-5;4.2- b.

JJABOPATOPHAS PABOTA (60 munyT)

HNHCcTpyKIHUs K NPAKTHYECKOMY 3aHATHIO

Onpeodenenue cooeprcanus [-1unonpomeunos (MUNONPOMEUHOE HU3KOU NJIOMHOCHIU)
6 niazme Kpoeu.

BonpImMHCTBO TUTTHIOB HAXOATCS B KPOBH HE B CBOOOTHOM COCTOSTHUH, a B COCTaBe OEITKOBO-
JUTUIHBIX KOMITJIEKCOB (JIUMOMPOTEUHOB). Dpakiiny TUIMONPOTENHOB OTIIMYAIOTCS TIO OTHOCHUTEh-
HOUM MOJIEKYJISIPHOU Macce, KOJIMUECTBY Oelka, TPOIIEHTHOMY COJEPKAHHUIO OTJEIbHBIX JIMITHIHBIX
KOMITOHEHTOB. JIMITONPOTENHBI MOKHO Pa3AeTUTh PA3IMIHBIMU METOJIAMU: JIEKTpodopesa, TOHKO-
CIIOWHON XpomaTtorpaduu, yIbTpalleHTpU(YTHpOBaHUS B COJIEBBIX PACTBOpaX Pa3IMYHOUN TIIOTHO-
ctu. [Ipu snextpodopernyeckom pa3aeneHuH JUMOMPOTENHOB TIa3Mbl KPOBHU (Ha XpoMaTtorpadude-
CKOI1 Oymare, aleTaTIe/TI0I03€e, arape, B MOJIMaKpUIaMHUIHOM relie) Moay4yaroT GpaKkiui XUIOMUK-
POHOB H JIUTIONMPOTEHHOB PA3IUMYHON MIOTHOCTH: o-numnonpoTerHsbl (JITIBIT) umMeroT moaBMKHOCTH
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o-r1100ynuHOB, B-nunonpotenns! (JITTHIT) ob6manatot noaBuxHOCTHIO B-rno0yauHoB. [Ipe-f-numo-
nporenss! (JITIOHIT) Ha anektpodoperpamme pacmonaratloTcsi OT JIMHAH CTapTa mepes 3-ITumonpo-
TEMHAMH, TIOATOMY y HUX TaKoe Ha3BaHHE.

Omnpenenenue coaepxaHus 3-TUMOMPOTEUHOB B IJIa3Me KPOBU UMEET 3HAUCHUE JJISl TUArHo-
CTHKH aT€pPOCKIIEP03a, OCTPBIX U XPOHMYECKHUX 3a00JIeBaHM TeYeHH, KCAaHTOMATO3a U APYTUX MaTo-
JIOTHH.

Ipunyun memooa. dotomerpuueckuii MeToJ. B OCHOBY MeToaa MojiokeHa CIOCOOHOCTD
B-munonporennos (JIITHIT) ocaxxaaTecst B MPUCYTCTBUU XJIOPHJIA KAJIBLUS U TE€TIAPUHA; TIPU 3TOM
M3MEHSETCd MYTHOCTh pacTBopa. Ilo cTemeHun NMOMYTHEHHsI pacTBOpa U CyIST O KOHLEHTpAIHU
[-TUnonpOTEenHOB B CHIBOPOTKE KPOBHU.

Xoo pabomul. B mpobupky BHOcAT 2 M 0,025M pactBopa CaClz u 0,2 M1 CBIBOPOTKH KPOBH,
nepememnBaoT. OnpenesssioT ONTUYECKYI0 TIOTHOCTh pacTBopa (E1) mpotus pactBopa CaCl; Ha
KOJIOPUMETPE B KIOBETaX TOJNIIUHOW 5 MM TIpu KpacHOM cBetopmibTpe (630 HM). B kroBeTy mo06aB-
nsitot 0,1 MIT pacTBOpa remnapuHa, epeMernBaiT U TOYHO Yepe3 4 MUH CHOBA ONPEACIISIOT ONTHYe-
CKYIO IJTIOTHOCTH pacTBopa (E2) B TeX ke ycloBuUsX.

BbI4uCISIOT pa3HOCTh ONTUYECKUX IJIOTHOCTEH M YMHOXAIOT ee Ha 10 — sMmupuyeckuii Koad-
(GUIMEHT, PEITIOKCHHBIN JIeIBUHOM, T. K. TOCTPOCHHE KATHOPOBOYHON KPUBOU COIIPSKEHO C PSIOM
tpyaaocreir (x (r/m) = (Ex— Ei)-10). B HopMme copepkaHue [3-IUIMONPOTEHHOB COCTABISAET
3-4,5 r/n. ConepxaHue B-TUMONPOTEUHOB KOJIEOIETCS B 3aBUCUMOCTH OT BO3pacTa  Moia.

Pesynprarer: Ei= E2= Pacuer:

BriBon:

Iloamuce IperogaBaTeCiIAa:

3AHSTHE 13. BHYTPUKJETOUYHBII OBMEH )KUPHBIX KUCJIOT. KETOHOBBIE
TEJIA. KOJIMYECTBEHHOE OIIPEJEJEHUE XOJIECTEPOJIA
B CBIBOPOTKE KPOBH

AKTyaJIbHOCTb TEMBbI

JKupHbie KHCIOTBI — HEOTHEMJIEMBIN COCTAaBHON KOMIOHEHT OOJBITMHCTBA JTUMUI0B. [ToHU-
MaHUE MEXaHW3MOB CHHTE3a U pacrnaja )KUPHBIX KHCIOT UMEET OOJIBIIOE MPAKTUYECKOE 3HAUCHUE B
NEeSTeTLHOCTH Bpaua. MHorue 00Jie3HH, BPOXKACHHBIE U TTPHOOPETEHHBIC, OMPENEIISIOTCS HapyIlIe-
HUSMHU B COOTHOIICHHH MIPOIECCOB aHA00IM3Ma 1 KaTaboIrM3Ma KUPHBIX KUCIO0T. Hapyiienue coot-
HOIIEHHS] HE3aMEHUMBIX XKUPHBIX KUCJIOT B MUTAHUH MOXET MPUBOAUTH K CYIIECTBEHHBIM U3MEHE-
HUSIM B COCTABE DMKO3aHOUIOB U, KaK CJIEICTBUE, K PA3JIMYHON MATOJIOTUH.

OnuH U3 BaXXHBIX TTOKa3aTeNIel JIMIMHUIHOTO 0OMEHa — coJiepKaHue KETOHOBBIX Tell. KeToHoBbIe
TeJa coep kKarcs B KPOBH 3J0POBOT0 YeTIOBeKa B HEOONIbIIUX KoJruecTBax. OHaKO, TPH CaXapHOM
nuadeTe, roJI0aHNM KOHIICHTPAIIHMS KETOHOBBIX TEJT MOKET MOBBIIMIATHCS B HECKOJIBKO pa3, pa3BUBa-
€TCs KeTOHEMMSI.

Iean 3ansaTusn

W3yunth nporecchl OKUCIEHHS M CUHTE3a KUPHBIX KUCIIOT. [lo3HaKoMUTBCS ¢ METaboIM3MOM Ke-
ToHOBBIX Tell. ChopMUpoBaTh MpeAcTaBiIeHre 00 diKo3aHONaX U UX QyHKIMAX. [IprnoGpecTi HaBBIKK
OIpeIENICHNs XOJIECTEPOsIa U KETOHOBBIX TeEll.
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TpeGoBaHus K HCXOAHOMY YPOBHIO 3HAHU I
J1J14 TOJTHOTO YCBOEGHHMSI TEMbI HEOOXOAUMO TTOBTOPUTH U3:
®  OUOOP2AHUYECKOU XUMUU.!
—  peaKIHH ajbJ0JbHON KOHJIEHCAIMH, (GOPMUPOBAHHE U XapaKTEPUCTUKA CIOKHOIDUPHON
CBSI3H, BBICILIUE KUPHBIE KUCJIOTHI (CTPOCHUE, HOMEHKJIATYpa, CBOMCTBA);
— KETOHOBBIE TeJla U UX CBOWCTBA;
®  OUON02UUECKOU XUMUU!
— IIEHTpAJIbHBIC TyTH MeTaboM3Ma (OKUCIUTEIHHOE IeKapOOKCHINPOBAHUE TTUPOBUHOTPAI-
Ho# kuciotsl, [[TK);
— neHTo30¢ochaTHBIN IMyTh;
— IUXOTOMHYECKUN pacraj riI0KO3bI;
— OKucIuTeNnpHOE (hochopurpoBanme

JI7151 NpOBEepPKH HCXO/IHOT0 YPOBHSI 3HAHUH BBINOJIHUTE CJIeIYIOIIHE 3aJaHMA:
3aoanue 1. Onpenenure KoauuecTBO MOJIb AT®D, cuHTE3UpyeMOe 3a CUET MOJIHOTO OKHCICHHS
OJTHOTO MOJIS:

1. I'1IIOKO36I. A. 17,
2. Anetui-KoA. b. 18.
3. Cyknunuin-KoA. B. 10.
4. ®ochoanokcuaieToHa. r. 25.
. 32(30).

3aoanue 2. B uccnenyeMoil Moue ONpeesuiIi BEIPa)KEHHYIO KUCITYHO PEAKLIUIO 3a CUeT Belle-
CTBa, 00J1a/Ial0NIETO CBOMCTBAMH KETOHOB. Kakoe 13 mepeunciieHHBIX BEIIECTB MOXKET 00YCIOBUTH
310 M3MeHenue pH moun?

A. AuerToH. b. Slutapnas kucnora.

B. VYronsnas kucnora. I'. AneroykcycHas kucnora. [l. YkcycHas kuciora.

3aoanue 3. B Moue OOJIBHOrO C BBIPAXKEHHOM KHUCJION peaklMel ONpeAeuId COJlepiKaHue
B-runpokcubyTtrpata. M3 kakoro npenniecTBeHHUKA OH MOXKET 00pa3oBaTbes?

A. AueroH. b. AueroykcycHas Kuciora.

B. MacnsHas kucnora. I'. SlnTapnas xkucnora. J. y-OxcumacisiHast KUCioTa.

IIpasunbnocme pewienuii npoéepbme, CONOCMABUE UX C OMEEMaMU

Bonpocs! nu1s1 06cyxneHust

1. B-Oxucnenue kak HEHTPAIbHBIN MyTh KaTabonMu3Ma KUPHBIX KUCIOT. CyOKIeToYHast ToKa-
JU3alus Ipoliecca, aKTUBALMS KUPHBIX KUCIOT, TPAHCIIOPT B MUTOXOHJPUU. XUMHU3M OKHCIICHHUS,
y4yacTue BUTaMUHOB. CONpsDKEHHE ¢ TPOLIECCOM OKUCIUTENBHOTO (hOCHOPUIMPOBAHUS U SHEPTeTH-
4yecKuil BbIX0/. B-OKuCIeHNE )KUPHBIX KUCIOT ¢ HEYETHBIM KOJIMYECTBOM YTJIEPOJHBIX aTOMOB, HE-
HACBIIIEHHBIX JKUPHBIX KUCIOT. OCOOEHHOCTH [3-OKUCIIEHHS B TEPOKCUCOMAX.

2. buocunTe3 KUpHBIX KUCI0T. CyOKIIeTOUHAs JOKATU3ALHMsL, CyOCTpaThl, XUMU3M, PETYIISIIHA.
Oco0eHHOoCTH CTpOeHUS alUICUHTa3bl. Ponb Manuk-gpepmeHnra.

3. IlonuHeHachIIIEHHBIE )KUPHBIE KMCIOThI KaK He3aMeHHUMbIe ()aKTOPbI MTUTAHUS: IPE/ICTaBH-
Tenu, OrojJornyeckas poyib. Merabosin3M apaxuI0HOBOM KUCIOTHI. buocuHTes 3itko3aHou10B (po-
CTarJIaHAWHBI, TPOCTALUKINHBI, TEHKOTPUEHBI, TPOMOOKCAHBI) U UX OMOJIOTHYECKask POJIb.

4. KeroreHes: TKaHEBasi U CYOKJIETOUHAS JIOKAIU3AIHs, CyOCTpaThl, XUMH3M. MOJIEKYJISIpHBIE
MeXaHU3Mbl KETOHEMHI MPU CaXapHOM Jra0eTe, HeOCTATOYHOM YIJIEBOIHOM IMUTAHUH, TOJIOIAaHHH.
VYTunuzanusi KETOHOBBIX TeJ (B3aMONPEBPAIICHUs, aKTUBAIUS, BKIIOYEHNE B METa00IU3M, SHEpre-
THUKa OKHCIICHUS).

5. Auetun-KoA kak neHTpanbHbli MeTabonut. [lytu ero norpednenus B kierkax. Bzaumo-
CBSI3b JIMIIMJIHOTO M yIJIeBOAHOTO oOMeHa. [TyTu mpeBpareHus rauieposa B KiIeTKax. JHepreTuye-
CKHUI1 OaJlaHC OKHCIIEHUS TIMIIEPOIIa.

61



JUTEPATYPA JUIA IOAT'OTOBKHA

OcHosnasn

1. bBuonocuueckas xumusi 6 cmomamonozuu / A. JI. Taranosud, E. A. Jleeuna. Munck : HoBoe 3nanue, 2022.
C. 171-187.

2. Buonoecuyeckas xumus / A. J1. Taranosud [u np.]. Musnck : benapycs, 2013. C. 200-210, 212-214.

3. Kowncnexm nexmyi.

Hononnumenvnas

4. buonoeuueckaa xumus / B. K. Kyxrta [u qp.]. Mocksa : burom, Musck : Acap, 2008. C. 234-249, 258-260.

5. Mappu, P. buoxumus genoseka / P. Mappu [u ap.]. Mocksa : Mup, 1993.

6. buoxumus. KpaTtkwii kypc ¢ ymnpaxksHeHusMmu u 3amadamu / mox pen. E. C. Cesepuna, A. 5. Huxomnaesa.
Mockga : 'DOTAP-ME/, 2001. C. 186-189, 193-198, 205-210.

33)13HI/I$[ JUIS1 CAMOCTOATEIbHOM paGOTBI

3aoanue 1. Hayuntech pacCUUThIBATh YJHEPIe€TUUYECKUIN BBIXO/ [3-OKUCIIEHUS KUPHBIX KHCIIOT.
J1J1s1 3TOr0 HY>)KHO TIOMHUTB, YTO:

A. Yucno moneit anetnin-KoA, oOpasyromuxcs B pe3ysbTaTe OKUCICHUS XKUPHBIX KHUCIIOT C
YETHBIM YHCJIOM aTOMOB yriiepoja (N), MOXKHO paccyuTaTh 1o gpopmyie: n/2.

b. Kaxxnprii moisb anietrii-KoA nanee okucisercs B L{TK ¢ oopazosanuem 10 monp ATO.

B. B kaxx1oM BHTKE [3-OKUCIICHUS TIPOUCXOJIAT JIBE PEAKIIMU JETUAPUPOBAHISI, B KOTOPBIX BOC-
cranaBymBarotcs ofna mosiekyiia HAJT™ (HAZIH'HY) u oxra monekyina ®AJT (DATH?), mostomy Kask-
nbid BUTOK aaeT 4 AT® npu conpsiKeHUH C MPOLECCOM OKUCITUTENBHOTO (POCHOpHIUpOBAHHUSL.

I'. Ynciio BUTKOB MOKHO paccyuTarh 1mo Gopmyie: n/2-1 , T. K. B MOCICIHUNA BUTOK [-OKHUC-
neHus Bceraa BerymaeT OyTupui-KoA u mpu ero pacuieruieHun oOpasyercst nBa anetun-KoA,
a HE OJIMH, KaK BO BCEX MPEIbIIYIINX BUTKAX.

. Cymmapubiit Beixon AT® i B-okucaeHus >KUPHBIX KUCIOT ¢ YeTHBIM YHCIIOM aTOMOB yT-
JepoJia MOKHO paccyuTaTh 1o hopmyse:

[(n/2) 10+ (n/2-1) - 4] - 2*
* — 2 AT® pacxonyercs Ha aKTUBALIMIO KUPHBIX KUCIIOT.
1.1. Pemute 3amauy. Paccunraiite konnuectBo AT®, oOpasyroiieecs npu OKUCICHUU OTHOM
MOJIEKYJIbI TPUIATBMHUTOWITIULEPOIIA. AJITOPUTM:
A. Hanuiure peakuuo ruJipoiin3a 3T0ro COeMHEHUS.

b. Paccuuraiite konnuectBo AT®D, oOpazyromieecs pu OKUCIEHUU KaX 10l MOJIEKYJIbI Malb-
MuTHHOBOM KncaoTel 10 CO2 n H20.

B. Hanmmmre peakmnuu katabonu3ma rautepoda (raumepoi — hochorimiepos — TUOoKCH-
arietoHdocdar — rmunepansaeruadocdar) o CO2 u H20.

I'. Paccuuraiite konnuectBo AT®D, oOpa3zyroiieecs Ipu OKUCIEHUN OJJHOW MOJIEKYJIbI TIIHIIe-
poana 1o CO2 u H20.

J1. Paccunraiite cymmapHsiii Bbixoa AT® npu noimHOM OKUCIEHUH TPUNAIbMATOWITIIMLEPOIIA.

1.2. Ilpu KakoM yCIIOBUM aKTHUBHPYETCS [3-OKUCIIEHUE KUPHBIX KHUCIOT?
A. Ilpu ymenblieHuu cuHTe3a MaaoHuI-KoA B nuro3zoue.

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

B. IIpu runokcum.

I'. Ilpn Hamuuu OOJBIIOTO KOJIMYECTBA TITIOKO3BI.

3aoanue 2.
2.1 HanummmTe peakiuy NepBOro BUTKA CUHTE3a MATbMUTHHOBOW KHUCTIOTHI.
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2.2. Hanumwmre cymMMapHO€ ypaBHEHHE CHHTE3a AIbMUTUHOBON KUCIIOTHI M TOCYUTANUTE KO-
JMYECTBO LIMKJIOB, HEOOXOANUMBIX JUISl €€ CUHTE3a.

2.3. CKOJIBKO MOJIEKYJI INIFOKO3bl U KAKMMHU IIYTSIMHU HYKHO 3aTPAaTUTh, YTOOBI CHHTE3UPOBATh
1 MoJsieKy1y TpUNIAIbMUTOUITIULEPOIIa?

2.4. YKaxxuTe, KaKie U3 IPUBEJICHHBIX HIKE KUPHBIX KUCIOT

1. CuHTE3UPYIOTCS B OPTaHU3ME. A. 18:2 (A9, 12). b. 18:1 (A9).
2. He cunTe3upyloTCs B Opranu3mMe B. 18:3 (A9, 12, 15). T. 18:0.
Y JIOJDKHBI MIOCTYIATh C MUIIEH. . 16:0.

2.5. [Ipu kakux ycloBUAX OyAET yBEIUYUBATHCS CUHTE3 )KUPHBIX KUCIOT?
A. Ilpy noBBIILIEHUN KOHLIEHTPALMU [JIFOKO3bl B KPOBU MOCJE €/Ibl.

b. Ilpu cHUXEHUM CEKPELIMU UHCYJIMHA.

B. Ilpu yBenu4eHuM CEKpELUU TIIFOKAroHa.

I'. [Ipu nedochopunupoBanuu anetuia-KoA-kapOokcuiassl.

. ITpu n366ITOYHOM MOCTYIUICHUH KUPOB C MTUIIEH.

3adanue 3.

3.1. Vkaxwure, Kakue QYHKIMH PETYIUPYIOT IEPEUUCICHHBIC HIKE DMKO3aHOMIBI:

1. JIeMKOTpUEHBI. A. CoxkpallleHue TTIaAKUX MBIIILL, JIATIONIN3, CEKpeLus, IPOHMIIA-
€MOCTb, JJIEKTPOJIUTHBIN OaaHC, CBEPTHIBAHHE KPOBH.

2. IIpocrarnanivHsbL. b. Xemorakcuc, BocnajaeHue, aJlIeprudecKue peaklium, COKpa-
HICHHUE TITaK0i MycKynatypsl OpouxoB u XKXKT.

3. TpomOOKCaHBI. B. Arperanus TpoMOOLIUTOB, CyKEHHUE COCYJOB U OPOHXOB, pe-

ryjsiust ypoBHa HTAM® B TpomOonuTax.

3.2. 3BeCTHO, 4TO acUpUH HEOOPATUMO UHTHOUPYET IIUKIOOKCUTCHA3Y.

A. OObscHUTE, TOYEMY aCHUPUH B MAJIBIX 032X MOXKET MPUMEHATHCA I IPEIOTBPALICHHS
oOpa3oBaHMs TPOMOOB.

b. Y HekoTopbIX mojieil (C reHeTHYeCKOH NpeIpacioyioKeHHOCThIO) IPUHATHE aCIUPUHA MO-
KET BbI3BATh MPUCTYN OPOHXUAIBHON aCTMbl — TaK Ha3bIBa€MYIO aCHUPHUHOBYIO acTMy. [loMoryt
JIU TaHHOMY OO0JIbHOMY CTEPOUIHBIE MTpermapaThl?

3aoanue 4. I3yuuts iyt 00pa30oBaHMs KETOHOBBIX Tell B IEUE€HU U X MeTabonu3M. OOpaTuth
BHHMAaHUE Ha TO, YTO alleToaneTaT u B-TuIpokcudyTupat oOpa3yroTcs B HOpMe B HEOOJIBIINUX KOJIH-
4ecTBaXx, a alleTOH — JIUIIb IPU 3HAUUTEIHHOM HAKOTJIEHUH KETOHOBBIX TeJ (TOJ0JaHue, CaXapHBbIi
nuaoer).

4.1. Kakue opransl B HOpM€ UCTIOJIB3YIOT alleTOALETaT B KAYECTBE UCTOYHUKA DHEPTUN?

A. [leuens. b. Cepnuie.  B. Moar. I'. Ckenernas MmyckymaTypa.

4.2. Ouenutsb sHeprerudeckuit r3¢pdext (B Mo AT®D) okucnenus 1 Monp areroanerarta 10
CO2u H20. Pacuer 3anucars:

HpaeuﬂbHocmb pemenuﬁ npoeepbnie, conocmaesue ux ¢ omeenmamu.

IIpoBepbTe Bamm 3HaHUS (CAMOKOHTPOJIb YCBOCHHS T€Mbl)

3aoanue 1.

1.1. OnuH nuk B-OKKUCICHUS BKITIOYAET YEThIPE MOCIeI0BaTeIbHbIE peakiui. Beioepure mpa-
BWIBHYIO [TOCIEA0BATEIBHOCTD:

A. Okucnenue, neruaparaius, OKUCIEeHNe, paclleryieHre.

b. BoccranoBiienue, AeruapupoBaHue, BOCCTAHOBIIEHUE, PACUIEIIIIEHUE.
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B. leruapupoBanue, ruiparanus, AeTHAPUPOBaHNE, paCLICIIICHUE.
I'. 'mppupoBanue, aeruaparanus, THIPUPOBAHKUE, PACIICTUICHHE.
J1. BoccTaHoBnieHue, rufpaTanus, 1erupupoBaHue, pacilecHue.

1.2. M3BecTHO HacieCTBEHHOE 3a00JI€BaHue, P KOTOPOM B CKEJIETHBIX MBIIIIAX CHHKECHA
KOHIICHTpALlUsl KapHUTHUHA B pe3ynbraTe aedexra (epMeHTOB, y4acTBYIOIUX B ero cunrese. Ot-

BETHTC HA BOIIPOCHI:

A. Kak ckaxeTcst Ha ClIOCOOHOCTH BBINOJIHATH [UIUTENbHYIO pab0Ty CHHKEHHE KOHLIEHTPAIH

KapHUTUHA?

b. Ilog MUKpPOCKOIIOM B KJIETKAaX TaKUX MBIIIL BUAHBI BaKyoun kxupa. OObSICHUTE UX NPOUC-

XOXKICHHUC.

3aoanue 2. 3yanB MeTabOIU3M >KUPHBIX KUCIIOT, 3alIOJTHUTE TaOIHILy.

IIpoueccnl

B-Oxuciaenne

Bbuocunrtes

Jlokanu3auus IMponecca B KJIICTKC

Wcxonusliii cyocTpat

[lepenocunk cydcTpara uepe3 MUTO-
XOHIpHAJIbHYIO0 MeMOpaHy

KO(l)CpMeHTBI OKHUCIUTCIIbHO-BOCCTA-
HOBUTCIBbHBIX peaKHI/Iﬁ

Hcrounuk npucoeaunsemoro ¢par-
MEHTAa WJIM OTHICTIJISIEMbIH (pparMeHT

PerynsropHsie ¢pepMeHTHI

Perynupytoniue Gaktopsl

AKTHUBATOPBI

WHrnburopsr

3aoanue 3. Y nauueHta oOHapyKEHO MOBBIIIEHUE COAEPIKaHUS KETOHOBBIX Tel B KpoBH. [Ipu

KaKnX COCTOSAHHUAX OpraHru3Ma H&6J’IIOI[&GTC$I KETOHEeMUS?

A. Ilpu anuTenbHON MBIIIEUHOM padoTe.
B. IIpu oTcyrcTBHM )KHPOB B IULIE.
/1. Ilpu HapyiieHny nepeBapyuBaHus KUPOB.

b. Ilpu u30bITKE YII€BOAOB B MHUILIE.
I'. IIpu romonanum.

OTBeThI K 33JaHUSIM

Jna camonposepku ucxo0nozo ypoeHs 3HaAHUWIL:
1—(1-4,2-B;3-T1;4-A),2-T;3-b.

Jlna camocmoamenvroi padomol:

1.1—336,5.1.2 —A.

2.3 — 34 mounekyinel rmoko3bl. 24— (1-B, T, JI;2— A, B). 25— (A, T).

31— (1-Bb;2-A;3-B).
41-b,T. 42.-20 ATD.
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JIABOPATOPHAS PABOTA (60 munyT)

HNHcTpyKuus K NPAKTHYECKOMY 3aHATHIO

Pabora 1. Onpedenenue konyenmpayuu xojiecmepona é cbleopomkKe Kposu (hepmeHmamueHviM
MEMOOOM

Ipunyun memooa. OnpeneneHrue xojlecTeposia mnocie ero GepMeHTaTUBHOIO THIPOJIN3a U
okuciieHus. WHANKATOPOM SBISETCS XWHOHUMHUH, OOpa3yeMblii M3 TIEPEKHCH BOIOpOJa U
4-amuHO(eHa30Ha B IPUCYTCTBUU (eHOJIa U TIEPOKCUAA3HI.

Xoaecmepoascmepaza
D¢up xonecrepona + HoO > XonecTepod + xKupHas KUCJIoTa
Xonecmeponokcuoasa
Xomectepon + O »  Xonecren-3o0H + H2O»

Ilepoxcuoasza XunonnmuH + 4 H,0O
2 H0, + 4-amuHOdeHa30H + DeHon —>

OO6pa3yromuiicss IpoAyKT UMEET PO30BYIO OKpacKy. IHTEHCMBHOCTH OKpACcKH MPSIMO MPOTOp-
LIMOHAJIbHA KOHLIEHTPALMH X0JIECTepoJia U u3MepsieTcs: POTOMETPUUYECKH.

Xoo pabompl. XonecTeposl OINPEeAesioT B CHIBOPOTKE KpOBU. PeakTuBbl [100aBISIOT
0 CIEAYIOUIEH CXEME:

Coaep:xxumoe npooHpoK \ OnbiTHas npoda, MJI \ CrannaptHas npo6a, Ml
B npobupku BHOCST:
CBIBOpPOTKA KPOBU 0,02 —
CTtaHIapTHBIN pacTBOP XO0JIECTEPOJIa — 0,02
PaGounii pactBop (hepMeHTOB 2,0 2,0
[lepememuBaoT U UHKYOUPYIOT PEAKIIMOHHYIO cMech 5 MuH mipu 37°C unu
10 MUH TPy KOMHATHOM TeMIepaType

[To okOHYaHWHM WHKYOAIlMH H3MEPSIFOT ONTHYECKYIO TUIOTHOCTH OTBITHOW M CTaHIAApTHOU
po0 Ha KoopumeTpe (uirHa BOJIHBI 540 HM) B KIOBETaxX C TOJNIIMHOMN CIIOSI 5 MM MPOTUB KOHTPOJISL.

Koutpoasnas npoda coaepxut 2,0 mi pabouero pactBopa (pepmentoB. KoHTpoabHYIO
po0y MOKHO TOTOBUTH OJIHY Ha TPYIIY.

Jnist pacdera KOHIEHTPAIMH X0JIECTEPOIIa UCIOIB3YT GOpMYITy:

C xonect. (Mmonw/n) = 5,17 x (E omsIT. / E cTann.)

Pesynbrarer:  EonbiT. = E crann. =

Pacuer:

Knunuko-ouaenocmuuecroe 3nauenue. Hopma — menee 5,2 MMOJb/JI XoJecTeposia B ChIBO-
potke kpoBH (150-240 mr%). [Ipu HapymieHnn TUIUIHOTO OOMEHA YPOBEHB XOJIECTepOia B KPOBH
MOJKET YBEJTMUMBATHCS. Y BEIMUEHUE YPOBHS X0JIECTEPOIIa B IIa3Me KPOBHU (THIIEPXOJIECTEPOTIEMHUS)
HabJt01aeTCsl MPU aTepOCKIIepO3e, caxapHOM AualdeTe, MeEXaHHYeCcKol kenryxe, Hedpute, Hedpose
(ocobeHHO mpHU JUMOUAHBIX Hedpo3ax), runotupeose. [lonmxkenue xonectepoia B KpoBH (TUIOXO-
JecteposieMusi) HaOIroIaeTcs IPU aHEMHUSIX, TOJIO/IaHUH, TYOepKyJe3e, THIIEPTUPE03e, PAaKOBOM Ka-
XEKCHHU, MApEHXUMATO3HOM JKeNTyXe, MOPAKEHUH LIEHTPaIbHON HEPBHOW CUCTEMBI, TUXOPaI0UHBIX
COCTOSIHUSIX, TIPY BBEJICHUU HHCYJIHHA.

BriBoa:
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Pabota 2. Kauecmeennvie peakyuu na ayemon u ayemoyKcycHylo KUciomy

Tlopsioox evinonnenuss pabomol

1. Ipo6Ga Jlerans Ha ameTOH. AIICTOH B IIEIOYHON CpeJe AaeT C HUTPOIPYCCUIOM
HATpUsI OpaHXKeBO-KpacHoe okpamuBaHue. [lociie moakuciaeHus: KOHUEHTPUPOBAHHON YKCYCHOU
KHUCJIOTON 00pa3zyercsi COeAMHEHUE BUIITHEBOT'O IIBETA.

B npobupky BHOCaT 1 kammo moun, 1 kammo 10% pactBopa NaOH u 1 xarutio cBexenpuro-
TOBJICHHOT'O HUTponpyccuaa Hatpus. IlosBisiercss opaHkeBO-KpacHOE OKpamiuBaHue. J[00aBisioT
3 KaIlIu KOHIIEHTPUPOBAHHOU YKCYCHOM KUCIIOTBI, OSBIISETCS BUIITHEBO-KPACHOE OKpAIllBaHHUE.
3. Peakuus I'epxapara Ha anmeToykcycHY Kucnoty. K5 kamnsm moun npubas-

JISIOT 1O KaruisiM 5% pacTBOp XJIOPHOTO XKelie3a; P ATOM BBINagaeT ocaiok ¢pocdatoB B popme
FePOg4. Ilpu Hanuynu aneTOyKCyCHON KHCIIOTHI OT AabHEUIIETo MPHOaBICHNUS XJIOPHOTO JKelle3a
MOSIBJISIETCS BUIIHEBO-KpacHOe oKpamiuBanue. [Ipu crostHuu okpacka OJieHEET BCIIEACTBHUE ca-
MOTIPOU3BOJIBHOTO JEKApOOKCUIMPOBAHUS alleTOYKCYCHOM KUCIOTHI. [IpHu KumsyeHuu mporuecc
MPOTEKaeT OYEHb OBICTPO.

Knunuko-ouacnocmuueckoe 3nauenue. ' umepkeToHEMuUs: U KETOHYpHUsl HAOIIOAAIOTCS TIPH Ca-
XapHOM JinadeTe, ToJI0JaHIH, THIEPIPOAYKIIME TOPMOHOB-aHTarOHUCTOB UHCYJIUHA.

Pesynbrarsr:

BriBoa:

[Tognuce npenonasaresns:

3AHATHE 14. KOJVIOKBUYM 11O TEME «OBMEH JIUIINI0OB»

BO]'[pOCl)I AJISl MOATOTOBKH K KOJINIOKBUYMY

1. Kakue BemiecTBa OTHOCATCS K JIMIIMIAM, IIPOCTHIM JIMIKUJAM, CI0XKHBIM JIMIU/1aM, HEOMBbI-
JSIeMBIM B OMBUIIEMBbIM JHTUAaM? CTpyKTypa, (GU3HKO-XUMUYECKHE CBOWCTBA U (DYHKIIMH KHUPHBIX
KHCJIOT, IPUPOJHBIX BOCKOB, allMJITIIMIIEPOIIOB, TIIHLEPO- U CHUHTOPOCHOTUIHIOB, TTTUKOIUIIHI/IOB,
Cynb()OTUNUIOB, X0JIeCTepoia. YMETh MUCaTh XUMHUECKUE (OPMYITBI allMIITIUIIEPOIIOB, pochaTui-
HOW KHUCIOTHI, dochaTuananHO3uTa, GochaTUIMIXOINHA, JU30JeUTHHA, (ochaTuanIITaHOIa-
MUHa, (hochaTuanIceprHa, NaJbMUTHHOBOM, CTEAPUHOBOM, OJIEMHOBOM, JTMHOJIEBOH, JIMHOJIEHOBOU
U apaxuJI0HOBOM KUCIIOT, OJOK-CXeMbI CTPOCHHS IIepaMuIa, 1epeOpo3uIoB U ranriano3uaos (GMy),
c(UHTOMUENNHA.

2. Drambl nepeBapuBaHMs JIMIHUIOB B KEIyJOYHO-KUIIEYHOM TpakTe. CBoicTBa M (pyHKIUH
KETUHBIX KUCIIOT. Ponk TaypruHa 1 riunyHa. @epMeHThI, yJacTBYIOIIHE B IEpeBapUBaHUU JIUIIH/IOB.

3. MexaHu3Mbl pecUHTE3a JUIUAOB B SHTEPOLUTAX (MOHOALMITIMLIEPOIbHBIM U TIIUIEpPO-
(docdarnerit). Peakiiun pecuHTe3a TpUALUITIUIIEPOJIOB, (pochomunuaoB (Jienutuna), 3pupoB XoJe-
crepoia. @opMUpOBaHNE XMIOMUKPOHOB, UX CTPYKTYpa U METa0OIMU3M.

4. CuHTe3 TPUALWIUTIINLIEPOIOB U MHIEepoPOchOIUNUI0B B IEUEHU U KUPOBOM TKaHU, UC-
TOYHHUKH MIHLEpoI-3-hocdara 1 KUPHBIX KUCIOT, POJIb JIUIOTPOMHBIX (PaKTOPOB.

5. JlunmonpoTeunHsl CHIBOPOTKH KpoBH. Knaccudukamus, coctaB, Mecto 00pa3oBaHusl, B3aMO-
npeBpatieHus. Ponps munonporenHaunassl KpoBu. Jlemutun: xonecreponaumnrpanchepasza (JIXAT)
U €€ poJib. YMETh OLICHUTh BEPOSITHBIE MOCIIEICTBUS CHUKEHUSI aKTUBHOCTHU JIUIIOTIPOTENHIIUITA3HL,
nedyeHouHo# ymnassel, JIXAT, HenoctaTouHOCTH penenTopoB s ano B-48/E, nist amo B100.

6. P-OxucneHue *XUPHBIX KUCIOT. YMEThb MUCATh PEAKIUH [-OKUCICHUS KHUPHBIX KUCIOT
C YETHBIM ¥ HEYETHBIM YHUCIIOM YTIIEPOJHBIX aTOMOB, ITOJICYUTHIBATH SHEPTETHUECKUI BBIXO]I ITOJI-
HOTO OKHMCIIEHUS OTAENIbHBIX KUPHBIX KUCIOT U allUJITIIUIEPOIIOB.

7. Kakue >XupHBIE KHCIOTHI TOJBEpPraioTcs [-OKHCICHHIO B THepokcucomax? Otimuue
-okHcIeHUs B MUTOXOHJIPUSX U MEPOKCHUCOMAX.
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8. PerynaropHas B3aMMOCBS3b J-OKHCIEHUS KUPHBIX KUCIIOT B KJIETKAaX U a3pOOHOT0 OKHUCIIE-
HUS TJIIOKO3BI.

9. CuHTe3 TPHALMITIHUIIEPOJIOB B NIEYEHU U KUPOBOW TKAHHW, HCTOUYHUKH KXUPHBIX KUCIOT U
riaunepoi-3-gocdara. ITanbl NpeBpalieHus YIIEeBOI0B B JeTOHUpyeMble JTUuabl (cxema). XKupo-
BOE MepEepOXkKICHUE NIEUeHU, TPUYUHBL. POJIb IMMIOTPONHBIX (PAKTOPOB.

10. MoGwmin3anusi TUMHUI0B B )KUPOBOM TKAHH, PETYISLNS aKTHBHOCTH TOPMOHYYBCTBUTEIb-
HOM JIMIIA3BI.

11. HeHachllieHHBIE KUPHBIE KHUCIOTBI, OTHOCSIIMECS K TpYIIE HE3aMEHUMBIX (DakTopoB
nutanus. [lytu o6pa3oBaHus U UCHOIB30BAHUS apaXHI0HOBOM KUCIIOTHI B KJIETKAX.

12. Buspl 31K03aHOUIOB, 3aKOHOMEPHOCTH UX JEHCTBH, QYHKIIMK B OpraHu3Me. MexaHu3m
JEMCTBHS MPOTUBOBOCHAIUTEIBHBIX JIEKAPCTBEHHBIX MPENapaToOB HECTEPOUTHOM IPUPOIBI.

13. YcnoBusi, mpu KOTOPBIX aKTUBUPYETCSI OMOCHHTE3 )KUPHBIX KUCIOT B KJIeTKax. BHyTpukiie-
TOYHAsl JIOKAIM3ALUsS STOr0 MpoIlecca U MPOUCXOXKACHNE UCXOIHBIX cyocTpaTtoB. OOpa3oBanue ma-
noHuI-KoA. CtpoeHune auacuHTa3HOro KOMIUIEKCA, peaKIIMM CUHTE3a YKUPHBIX KUCIIOT, ICTOYHUKH
HAI®HH" qins keToaumiIpeayKTa3Hoi U eHOMIPENYKTa3HOM PEaKIHid.

14. Peakuu obpazoBanus B-runpokcu-p-merunriayrapmi-KoA (I'MI'-KoA) u nytu ucnosns3o-
BaHUS 3TOTO COEIMHEHUS B KIIETKE.

15. CunTe3 xonectepoia B KJIETKaxX (dTambl, peakiu 00pa3oBaHUs MEBAaJIOHOBOW KHCIIOTHI).
Peryisanus npouecca.

16. PerynaropHbie MeXaHU3MBI, HAIPaBJICHHBIC HA 3AIUTY KJIETKUA OT MEPErpy3Ku XOJIECTEPO-
nom. [Tonnepsxkanue OanaHca xolecTepolia B KJIETKaX U OpraHu3Me.

17. BeposATHBII MEXaHU3M y4acTHsl XOJIecTeposia B pa3BUTUH arepockiieposa. [Iporcxoxaenue u
POJIb IEHUCTHIX KJIETOK. BO3MOKHBIE ITyTH CHIKEHHSI KOHLIEHTPALIMK X0JIECTEPOIIa B IJ1a3Me KPOBH.

18. Mecropacnonoxenue neiictsus hochonunas A1, Az, C u D Ha cTpykTypy Pocdonumnumos.

19. TlonsiTHE «KETOHOBBIE TeNay, X XuMudeckue Gopmysbl. CHHTE3 KETOHOBBIX TEJl, OpraHHasI
Y BHYTPHUKJIETOYHAs! JIOKAIMU3ALMs Mpoliecca, peakiiu. Posib KETOHOBBIX TEJ B OPraHU3Me.

20. YMeTp mucaTh peakiui BKIIOYCHHS KETOHOBBIX TEJ B IPOIECC SHEPTONPOAYKINH, 3HATH
OpPraHHYIO ¥ BHYTPHUKJIETOUHYIO JIOKAQJIH3AIUIO 3TOTO Mpollecca, IHepreTuyeckuii Beixo . [lonstue
«KETO3», BEPOSATHBIA MEXaHU3M €ro MPOUCXOKICHHS MPU caxapHOM AualdeTe, roJ0JaHuH.

21. lenTpanbHas poib aneTi-KoA B MeTabonmm3Me — MyTH ero 00pa30BaHMS U HCIIOIB30BAHMUS
B KJIETKaX.

3AHATHE 15. IEPEBAPUBAHUE U BCACBIBAHUE BEJIKOB.
AHAJIN3 KEJYAOYHOI'O COKA

AKTYaJIbHOCTDH TeMbl

OCHOBHBIM TIOCTABUIMKOM a30Ta B OPraHU3Me SIBJISIFOTCS aMUHOKHUCIIOThL. AMUHOKHUCIIOTHI 00pa-
3yIOTCsI B ITpoliecce MmpoTeonn3a 6enakoB. Pacna 6eIKoB B OpraHu3Me OCYILECTBIISIIOT poTeasbl. Cyrie-
CTBYET IIPOTEOJIN3 JIBYX TUIOB — TOTAIbHBINA (HEOrPaHUYEHHBIH ), TP KOTOPOM OEJIKH pachagatoTcs 10
AMUHOKHCJIOT, U OTPAaHWYEHHBINA (YaCTUYHBIN), IPU KOTOPOM OTIIEIUIAETCS HECKOJIBKO AMUHOKHUCIIOT.
OrpaHuyueHHbIH NPOTEOIN3 UMEET PEryISTOPHOE 3HaUeHUE (aKTHBaLUs (PepMEHTOB, TOPMOHOB OEITKO-
BOM MPHUPO/IbI, CUCTEMBI CBEPTHIBAHUS KPOBH, CUCTEMBI KOMITJIEMEHTa U Jip.). IlepeBaprBanie O€lKoB B
AKEITyI0YHO-KUILIEYHOM TPAKTe — ITO PACIIEIUIEHHE UX 10 AMUHOKHCIIOT. OT 3TOT0 3aBHCHUT IOJHOLIEH-
HOe cHaO)KeHHe OpraHu3Ma a30TOM M He3aMEHMMBIMH (DAaKTOpaMH MUTaHUS, K KOTOPBIM OTHOCSTCS He-
3aMEHMMble aMUHOKHUCIIOTHL. B mepeBapuBaHiy y4acTBYIOT COJIsIHAsE KMCIOTa U npoTea3bl. OO0 oOMeHe
O€JIKOB CYIIAT 1O a30TUCTOMY OalaHCy — pa3sHUIE MEXy MOCTYNHUBIIUM a30TOM B COCTaBe OENIKOB U
BBIJICJTUBIIMMCS @30TOM U3 OpraHnu3Ma.
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ean 3ansaTUs

CdopmupoBats npeacTaBicHue 00 001ei KOHIETITUH 00OMEHa a30Ta B OpraHU3Me, 0 OeTke Kak
TJIaBHOM INHUIIIEBOM HMCTOYHHKEC a30Ta U aMUHOKHCIIOT. HOJIyT-II/ITb MNpeaACTaBJICHUEC O MOJICKYJISIPHBIX
ocHoBax nepeBapuBanus 0ekoB B JKKT, 0COOCHHOCTSX NEHCTBUS pa3IMUHBIX ITPOTEA3 U UCIIONIb30-
BaHUU UX I/IHFI/IGI/ITOpOB B KJIIMHUYECKOU IMPAKTUKE, BCACBIBAHUW aMHUHOKHUCIIOT U TPAHCIIOPTC HUX B
KJIeTKH. HayuuThcst IPUMEHSATH MOTyYSHHBIC 3HAHUS [T 00bSICHECHHS IPUYUH HAPYIICHU S YCBOCHUS
6enxoB nuiy. OCBOUTH METO/Ibl KIIMHUYECKOTO aHAJIHM3a JKEJIYI0YHOTO COKa.

TpeOoBaHMsI K HCXOAHOMY YPOBHIO 3HAHU
J1J1s TOJTHOTO YCBOCHHSI TEMBI HEOOXOIMMO TIOBTOPUTH U3:
® OUOOP2AHUYECKOU XUMULL:
— CTPOEHHE aMUHOKHCIIOT;
— CTPYKTYpHasi OpraHu3ainus OeJIKOBBIX MOJEKYJ;
® 13 OUONI02UYECKOU XUMULL.
— (epMEHTHI.

151 camonpoBepKH MCXOIHOTO YPOBHS 3HAHUI BHINOJIHUTE CJIeyIOIINe 3aJaHus:

3aoanue 1. OCHOBHBIMM O€JIKOBBIMHU PE3EPBAMU OpraHU3Ma SBJISIOTCS:
A. Mpimpsl. b, Cnuzucras kumeunuka.  B. Mosr.  I'. CeiBopoTtka kpoBu. /Jl. [1euens.

3aoanue 2. Ilpu uccne10BaHUHU HKEITYAOYHOTO COKa METOOM reib-(DMIIbTPaLlUY BTN He-
aKTUBHYIO ()OpMY TETICHHA ¢ MOJIeKY IsipHOI Maccoit 42 k/la. [Tocne noGasienus k pepmMeHty cosi-
HOW KHMCJIOTBI MOJIEKYJIIpHAsl Macca MerncuHa yMeHbImiachk 10 35 k/la 1 pepMeHT cTajl akTUBHBIM.
Kakoii Buz perynsnunu xapakTepeH [Jis JanHoro ¢pepmeHTa?

A. ®ochopunrpoBanue MOJIEKyIbl (pepMeHTa. b. Amnocrepudeckas perymisuus.

B. IlpucoeanHenue uin OTIIETNICHHE OSTKOB HHTHOUTOPOB.

I'. YacTuuHbIi IpOTEOIU3 MOJIEKYIIbI PepMeHTa.

J1. Perynsuus o npuHLIMITY OOpaTHOM CBSI3U.

3aoanue 3. ]I paccachIBaHUs [IOCIIEONIEPALIMOHHBIX PYOLIOB OOJIbHOMY MPOBENIEH KYPC 3JIEKTPO-

¢dopesa TpurcuHa. AKTHBAIMsI KAKOTO TUIIA XUMUYECKUX PEAKIM JIEKUT B OCHOBE SH3UMOTEpaun?
A. U3omepuzanun. B. Cunresa. J1. ITepeHoca pyHKIMOHATBHBIX TPYIII.
b. Oxcunopenykuuu. I'. 'maponm3sa.

Hpa@uﬂbHOCWlb pemeHuﬁ npoeepbnie, conocmaeue ux ¢ omeenamu.

Bonpocs! nuis1 00cyxneHust

1. Azotucthlii 6ananc. Bunel azotrcroro 6anaHca B HOpME U MaTOJOTHH.

2. [lotpebHOCTH B Oenkax. buonornyeckas IEeHHOCTb OEIKOB.

3. Ilporeonu3. Ponab orpaHMYeHHOTO MPOTEOIM3a B OpraHU3Me.

4. IlepeBapuBanue OEIKOB B JKEITYyIOYHO-KHIIEYHOM TpakTe. O0mmas XapakTepuCcTHKa IpoTeas.

5. Ponb xenmynouHOro coka B NepeBapHBaHUU OenkoB. MexaHH3MBbl 00pa3oBaHMs COJISTHOU
KHCJIOTHI B JKEITY/KE.

6. BcacbiBaHNE aMUHOKHCIIOT, TPAHCIIOPT AMUHOKHCIIOT B KJI€TKH. [ HUeHue OelIKOB B KUIlIeU-
HHUKE — TOKCUYHBIC IPOAYKTEI U UX O6C3Bpe)KI/IBaHI/Ie.

7. AMMHOKUCIIOTHBIH (DOH]T KJIETKU: UCTOUHUKHA AMMHOKHUCIIOT U MX HCIIOJIb30BaHHE.

JUTEPATYPA JUISI IOATIOTOBKHA

Ocnosnasn
1. Buonozuueckas xumus 6 cmomamonozuu / A. JI. Taranosuu, E. A. Jleuna. Munck : Hosoe 3nanue, 2022.
C. 188-201.
2. Koncnexm nexuyi.
3. Buonozuueckas xumus / A. JI. Taranosud [u ap.]. Munck : benapycs, 2013. C. 103-106.
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Jlononnumenvnasn
4. Jlenunoowcep, A. OcuoBbl onoxumuu / A. Jleannmxep. Mocksa : Mup, 1985. C. 747-750.
5. Buonoeuueckaa xumus / B. K. KyxTa [u1 ap.]. Mocksa : burom, MuaCck : Acap, 2008. C. 261-267.
6. Buoxumus qenosexa / P. Mapu [u ap.]. Mocksa : Mup, 1993. C. 286-298.

3aganus 1J151 CAaMOCTOATEILHON padoThI

3aoanue 1.

1.1. 3anoMHHTE OCHOBHBIE JTAIbl IEPEBAPUBAHUS OCTKOB:

A. B xenynke.

b. B npocseTe TOHKOrO KMILIEYHUKA.

B. «lIpucteno4ynoe» rnepeBapuBaHue.

1.2. 3anoMHuTe (hPepPMEHTHI, YIACTBYIOIIME HA KAKIOM 3TaIle IepeBapuBaHusi OCIKOB, U 3HANWTE
CHEeU(PUIHOCTD UX AeUCTBUA, pPH-ONTUMYM, MEXaHU3M aKTHBAILIUH.

1.3. YcBoiiTe, 4T0 KOHEYHBIM PE3yJIbTaTOM MEpeBapUBaHUs OEIKOB SBIsETCS 0Opa3oBaHUE
aMUHOKHCIIOT, JIETKO IPOHUKAIOIIUX B KJIETKU CIM3UCTON MOCPEICTBOM aKTUBHOTO TPAHCIIOPTA.

1.4. Boibepute npaBuiibHbIE OTBETHI. buonornueckoe 3HaueHue mnepeBapuBaHUs OEIKOB 3a-
KIIFOYAEeTCsl B TOM, YTO Oy1arojapsi 3ToMy MpoLEecCcy MPOUCXOIUT:

A. O6pazoBanre HaOOpa aMHHOKHUCIIOT, HEOOXOAUMBIX JIUIsl CHHTE3a COOCTBEHHBIX OEITKOB Op-
raHu3Ma ¥ OMOJIOTUYECKU aKTUBHBIX COCTUHEHHI.

b. Otmennenue HeOEIKOBOM YaCTH CIIOKHBIX OEIKOB (JIUIO-, HYKJIEOITPOTEUHOB), YTO 00JIer-
YaeT pacileruieHne OeIKOBOM YaCTH MOJIEKYJIbI.

B. O6pa3zoBanue IpoAyKTOB, JIMIICHHBIX AHTUTCHHON CIICIIU(UIHOCTH.

I'. O6pa3oBanue NPOAYKTOB, KOTOPhIE MOTYT JIETKO MPOHUKATH B KJIETKU CITU3UCTOM 000I0UKHI
KHUIICYHUKA.

3aoanue 2. OTBeThTE Ha BOMPOC. YTO ABISAETCS HAYANBHONU IPUYMHON 00pa30BaHMsI aKTUBHBIX
MIPOTEOTUTUUECKHUX (PEPMEHTOB U3 MPodhepMeHTOB?

A. ConnkeHne aMMHOKHUCIIOT, BXOJSIINX B aKTUBHBINA LIEHTP.

b. 3MeHeHne BTOPUYHOM CTPYKTYpHI (hepMeHTa.

B. O6pa3oBanue HOBBIX CBsI3el B MoJieKyJie (hepMeHTa.

I'. I3MeHeHue NepBUYHON CTPYKTYPBI.

J1. I3MeHeHne TpeTUYHOU CTPYKTYPHI.

3a0anue 3. BpiGepuTe MpaBUIIbHBIE OTBETHl Ha BOmpoc. UTO MpenoxpaHseT CeKpeTOpHbIE
KJIETKH OT JEHCTBUS npoTeas?

A. Hannuwme cnusu, coaepskaiiei reTeponoincaxapuisl.

b. AxtuBanus ¢pepMeHTa TOJIBKO B MOJIOCTH (KEITyIKa, KUIIIEYHHKA).

B. Hannuue ramkonpoTeMHOB Ha HapYKHOM MOBEPXHOCTH MEMOpaH.

I'. OTcytcTBHE CYOCTPATOB.

HpLIGMJleOCmb peweﬂuﬁ npoeepbvnie, conocmaesue ux ¢ omeemamul.

IIposepbTe Bamu 3HaHUsA (CAMOKOHTPOJIb YCBOCHHUS TE€MbI)

3aoanue 1. Tlpu OCTpHIX MAaHKpPEATHTAX MPOMCXOIUT MpeXACBpEeMEHHasT aKTUBalUs podep-
MEHTOB B KJIETKaX IMOJ[KEITYI0YHOM jKkene3bl. B pesynbpTaTe MEXaHHUEeCKOTO MOBPEKACHUS (CHITHLHOE
C/IaBIIMBaHUeE, TPAaBMbI) IPO(GEPMEHTHI BBIXOIAT U3 KIETOK M aKTUBU3UPYIOTCS B CaMOH jkeTie3e, a He
B MOJIOCTH TOHKOW KHAIIKK. OTBETHTE HA BOMPOCHI:

A. Kakue hepMeHTBI MOTYT aKTUBHPOBATHCS MPU OCTPHIX MAHKpeaTUTax?

b. Kakne mmocneacTBus MOKET BBI3BATh TaKas aKTHBAIIMS?

B. Kak MOHO yMEHBIINUTh pa3pyLIUTEIbHOE AEUCTBUE MAHKPEATUUECKUX IIpoTeas?

I'. BUOXMMHYECKUM TECTOM Ha OCTPBIM MAaHKPEATUT B KJIMHUYECKOW MPAKTUKE CIYKHUT OIpe-
JielieHne aKTUBHOCTHU 0-aMHJIa3bl B KPOBU O0NBbHOTO. OOBSICHHUTE, MTOYEMY yBEIMYMBACTCS AKTHB-
HOCTb O.-aMHJIa3bl B KPOBU IIPU OCTPOM MaHKpPEATHUTE.
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3aoanue 2. Ilpu TMMoanMIHOM TracTpUTE CHIXKEHHE KUCIOTHOCTH KEIYIOYHOIO COKAa BBI3bI-
BaeT MHAKTUBALMIO TMENCHHA 32 CUET TOPMOXKEHUSI YaCTUYHOIO MPOTEO0JIN3a MOJIEKYJIbl (hepMeHTa.
V3MeHeHHs KaKoTo YPOBHSI CTPYKTYPHOM opranu3anui (hepMeHTa UMEIOT pelarolee 3HaYeHUe Ipu
€ro akTuBauuu’?

A. IlepBUYHOU CTPYKTYPBI. I'. YUeTBepTUYHOM CTPYKTYPHI.

b. BropuuHoii CTpyKTYpBHI. J1. bonee BbICOKOTO ypOBHSI.

B. Tpetn4HOM CTPYKTYpHI.

3aoanue 3. Myx4unHa HampaBJieH B OOJIBHUILY C AMArHO30M OCTPBIH ITAHKPEATHT, IPU KOTOPOM
BCJIEJICTBHE BHYTPUKJIETOUYHOW aKTUBAIIMH ITAHKPEATUYECKUX (PEPMEHTOB MTPOUCXOIUT pa3pyIICHUE
TkaHed. [lanmenTty OblT Ha3HA4YeH MpenapaT KOHTPUKAI — KOHKYPEHTHBIN MHTHOUTOP MaHKpeaTH-
yeckux epMeHTOB. BribepuTte XapakTepHble 0COOCHHOCTH HHTMOMPOBAHUSI.

A. lHrubuTop sBIseTCS CTPYKTYPHBIM aHAJIOroM cyOcTpara.

b. Crenenp HHrHOMPOBAHUS 3aBUCHUT OT KOHLIEHTPAIIMH HHTUOUTOPA.

B. CtpykTypa HHrHOUTOpa HE OX0XKa Ha CTPYKTYpPY cyOcTpara.

I'. Crenenb HHTHOMPOBAHUS 3aBUCHT OT BPEMEHH JICHCTBUS HHTUOUTOpA.

J1. O6pa3oBaHne HEAKTUBHOI'O KOMILIEKCA MHTHOUTOP—CyOCTpaT.

OTBeTHI K 33JJaHUSIM

/Jlna camonpoeepku ucxoonozo ypoeusa snanui: 1 — A, I', J1.2-T.3-T.
Jna camocmoamenvuoii pavomot. 1.4 — A, b,B,I.2-T.3-A, B, B.

JIABOPATOPHAS PABOTA (60 munyT)

I/IHCprKHI/IH K IIPAKTUY€CKOMY 3aHATHUIO

Pabota 1. Konuuecmeennoe onpeoenenue KUCio0mHOCMU HCeLYOOUHO20 COKA

Tpunyun memooa. OBLIYI0 KUCIOTHOCTb KeTY0UYHOro coka u3mepsitor B Mmuwumiimtpax 0,1 H pac-
TBOpa TMPOKCHJIA HATPHsl, 3aTpauyeHHOro Ha Helrpamu3auuto 1000 M1 xKemyJ0YHOro coka B IIPUCYT-
cTBMM MHIUKaTopa (eHondTanenHa (3oHa nepexoqa pH 8,3—10,0; Hmke 8,2 — OeCIBETHBIN, BBIIIE
10,0 — «xpacsbni). B Hopme o0O0mas KHCIOTHOCTb JUIsi B3pOCIOrO YeIOBEKAa COCTABISIET
40-60 MMoITB/J1, y HOBOPOKAEHHBIX — 2,8 MMOJIB/J, y AeTelt ot 1 mecsiua 1o 1 roga — 4-20 MMoJIb/I.

CopepxaHue cBOOOJHON COJITHOM KUCIIOTHI B KEJIYyI0YHOM COKE U3MEPSIOT B MUJUIMIIUTPAX
0,1 H pacTBOpa rHApOKCHIA HATPUS, 3aTpadyeHHOro Ha HelTpanu3anuio 1000 M skenygouHoro coka
B MPUCYTCTBUU WHIUKATOpa AMMETHIaMHHOa300eH30ia (30Ha nepexona pH 2,9-4,0; vmke 2,9 —
PO30BO-KpacHbIil, Belie 4,0 — sxentolif). CBOOOJHAS CONSIHAS KUCIIOTA TIOYTH BCSI OTTUTPOBBIBACTCS
nipu pH 3,0; mpu 5TOM OKpacka TMMETUIaMUHO0a300€H3051a U3MEHSIETCS OT PO30BO-KPaCHOM 10 opaH-
xeBol. ConepxkaHue CBOOOAHOM CONSIHOM KHUCIOTBI B HopMe cocrtaBiser 20-40 mmons/n
(y HOBOpOXAEHHBIX — 0,5 MMOJIB/M).

Omnpenenenue oOIIe KUCIOTHOCTH, CBOOOTHON COMSTHOM KUCIOTHI U CBSA3aHHOW COJISTHOM KHC-
JIOTHI TPOBOJIUTCS B OJJHOM TOPIHH KETYAOYHOTO COKa. TUTPOBaHUE MPOBOIAT C ABYMSI MHAUKATO-
paMu: JMMETHUIaMHUHOA300€H30JI0M U (heHOI(PTaTICHHOM.

Xoo pabomeir. OTMEpUBAIOT MUIETKOM B KOJIOOUKYy 10 M )KETyIOYHOTO COKa, JOOaBISIIOT
1 karuTro IUMeTHIaMUHOa300eH301a 1 2 Kariu (eHonadTanenHa. [Ipy Hanuyuu B )KeTyZ0YHOM COKE
CBOOO/IHOM COJISTHOM KMCIIOTBI OH OKPAIIMBAETCS B KPACHBIN 1IBET C PO30BBIM OTTEHKOM, MU €€ OT-
CYTCTBHH Cpa3y MOSBISIETCS OpaH)KeBasi OKpacka.

Turpyrot cBoOOHYIO0 comsiHyto kucaoTy 0,1 H NaOH u3 MUKpoGIOpETKH 10 MOSIBJICHUST OpaHikKe-
BOI'0 OKpAIlIMBaHMA U pe3yJIbTaT 3anuchBaoT (1-51 orMeTka). He 1o6aBisis menouun B Or0peTKy, Mpoaod-
KAIOT TUTPOBAaHUE JO TMOSIBJICHUS JIMMOHHO-XENTOr0 I[B€Ta M  pe3yJbTaT  3allUChIBAIOT
(2-st ormetka). [IpogomkaroT TUTPOBAHKUE JI0 TIOSIBJICHHST PO30BOT'O OKPAIIMBaHHMS (3-5 OTMETKA).
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Hns pacyera conepxkanust csodonnoit HCl ucnomns3yercs 1-1 ormerka (ot 0); cBs3aHHOM
HCI — pasuura mexay 2-i u 1-ii oTMeTkamu; 00Iel KuCI0THOCTH — 3-51 otMeTKa (ot 0). Pacuer
MIPOBOAT 10 hopMyIIe:

X (mmons/n) = A x 1000 x 0,1/ 10,
rae A — xosmuectBo 0,1 H pactBopa NaOH, nowmeamee Ha TuTpoBanue, mii; 10 — KoJaMuecTBoO
KEJTYI0YHOTO COKa, B3ATOrO sl TUTpoBaHMs, MiI; 0,1 — KOJIM4ECTBO MI' — 3KB. IIENOYM B 1 MII
0,1 1 pactBopa, mmouib; 1000 — nmepecuet Ha 1 auTp.

PesynbTathr:
Croo6oanas HCI Cesizannas HCI O0mas KUCJIOTHOCTh
Kenynounntii cok | A1 = Ax= Ar— A1 = Az =
Nel X (MMob/n) = X (MMOJIB/TT) = X (MMOJIB/JT) =
Kenynounbiii  cok | A; = Az = Ar—Ar= Az =
N2 X (MMOITB/TT) = X (MMOITB/TT) = X (MMOITB/TT) =
Kenynounntii  cok | Ay = Ax= Ar—A1= Az =
Ne3 X (MMoB/T) = X (MMOB/T) = X (MMOJIB/T) =

Knunuko-ouaenocmuueckoe 3nauenue. I1pu 3a06051€BaHUAX JKEITy/IKA KUCIIOTHOCTb MOXET OBITh
HYJIEBO, MOHM>KEHHOM 1 NoBbIIEHHOH. [Ipu s13BeHHOI 00JIe3HM Kely/lKa WM TUIepaluIHOM Ta-
CTPUTE IPOUCXOIUT YBEIMUYEHUE COIepKaHHsI CBOOOIHOM COMSTHON KUCIOTHI M 001Eeil KUCIOTHOCTH
(runepxaoprugpust). [Ipu runoanuaHoM racTpuTe WIM pake >Keay[Ka HaOJl01aeTcsl YMEHbIIEHNE
KOJINYeCTBA CBOOOAHOM CONSTHON KMCIOTHI ¥ 0011eH KUCIOTHOCTH (runoxiopruapust). [Ipu pake xe-
JyJKa, XPOHUYECKOM I'aCTPUTE UHOTAA OTMEYAETCS IIOJHOE OTCYTCTBUE COJISTHOM KUCIIOTHI (axjop-
runpus). [Ipu 310KkauecTBEHHOM MaJOKpPOBHH, NPH PAKe KeIyAKa 4acTo HaOJIr0aeTcsl MOJHOE OT-
CYTCTBHUE COJITHOM KHUCIIOTHI U METICHHA (aXUIHS).

BriBoa:

PaGora 2. Oonapysrcenue monounoit kucnomeul peaxyuei Ygenomana

Moo4Hass KACIOTa OTHOCUTCS K MATOJIOTMYECKHM COCTABHBIM YaCTSM JKEITYJAOYHOTO COKa U
oOHapy>KUBaeTcs MpU aXJOPTUAPUH BCIIEICTBUE YCUIICHUS MTPOLIECCOB OPOKEHUS B JKEITYKE.

Ilpunyun memooa. llpu noGaBnenun K peaktuBy Y ddenbmana, umeromeMy (GpuoIeTOBYIO
OKpacKy, MaTOJOTHYECKOTO JKEIy0UYHOTO COKa IMOSIBIISETCS JKEITO-3€JI€HOE OKpallluBaHHE BCIE-
CTBHE 00pa30BaHUs JIaKTaTa )Kele3a (MoJoKuTeNbHas peakius Y pdenbmana).

Xo0 pabomul. T'oToBAT B pobupke peaktuB Y pdenbmana (20 xanens 1%-Horo pactopa ¢e-
Houta u 2 xaru 1%-Horo pacTBopa XJIOpHOTO *Kene3a). JJo0aBistoT B MpoOUpKyY S Kamnenib Kemyn04-
Horo coka. [Ipy Hamu4uu MOJIOYHOM KMCIIOTHI OSABIISETCS JKEITO-3€JIeHasi OKpackKa.

Pesynpratsr:

BriBos:

Iloamuce npenoaaBaTeJIAa:
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3AHATHE 16. BHYTPUKJIETOUYHBI OFBMEH AMUHOKHUCJIOT. OIIPEJIEJIEHUE
AKTHUBHOCTH AMUHOTPAHC®EPA3 B CbIBOPOTKE KPOBH

AKTyaJIBHOCTL TEMBbI

[TocTynuBixe B KJIETKH aMUHOKUCIOTHI 00pa3yroT (OH aMHUHOKHUCIOT, KOTOPBIH MOIOJI-
HSIETCA 32 CYET paclajia MUIIEBbIX U TKAaHEBbIX OEJIKOB U aMHUHOKHCIIOT, 00pa3ylouIuxcs u3 apy-
I'MX BellecTB. AMUHOKHMCIOTHI (JOH/1a KJIETKU MCIOIb3YIOTCS JAJId CUHTE3a OEJIKOB U IPYIUX CO-
CAMHECHHH, a TaKXKe MOJBEPraloTCs WHIUBUIYAIbHBIM MPEBPAIICHUSIM U OOIMIMM pPeaKIusIM 00-
MEHa — JI€3aMUHUPOBAHUIO, TPAHCAMUHUPOBAHUIO, JE€KAPOOKCHIMPOBAHUIO M aKTUBALUHU IPU
ounocunTe3e O0enkoB. Peakiuy ne3aMUHUPOBAHMS MPUBOIAT K 00pasoBaHuio ammuaka. Han6ois-
LIyI0 POJIb UIpaeT INIyTaMaTAEeTHIpPOTreHa3Has peakuus. B xoxe peakuuil nepeaMMHUPOBaHUs
MPOUCXOIUT PacIial aMUHOKHUCIIOT, CHHTE3 HOBBIX AMHUHOKHCIIOT U 00€CTIeunBaeTCs B3aUMOCBS3b
peakuuii yriaeBogHoro u 6eiakoBoro ooMena. [Ipu nekapOoKCUIMPOBaHUN aMUHOKUCIOT 00pasy-
I0TC OMOTEHHBIE aMHHBI — TPHUNTaMHUH, CEpOTOHUH, ructamuH, 'AMK, urpatomme BaxxHYIO
pOJIb B OPraHU3ME.

Ieanb 3ansaTHA

YcBouTh O6H_[I/Ie myTn oOMeHa aMHUHOKHCIIOT. HOHy‘lI/ITB IMPEACTABJICHUEC O IIYTAX oOMeHa 0e3-
a30THUCTOI'0 OCTATKa aMUHOKHCJIOT, O POJIM aMUHOKHUCIIOT B O6pa3OBaHI/II/I BQ)KHBIX OMOJIOTHYECKH aK-
TUBHBIX coequHeHui. Ha IMpUMEPC ONMPCACICHNA aAKTHUBHOCTHU aMI/IHOTpaHC(bepaB B CBIBOPOTKEC KPOBH
IMOKa3aThb 3HAYCHHUEC HCIIO0JIb30BAHWUA WHANKATOPHBIX (1)€pM€HTOB B IWMAarHoCTHUKEC, IMMPOTrHO3NMPOBAHUU
TeyeHHs 3a00JIEBaHUI U OLICHKC 3(1)(1)CKTI/IBHOCTI/I JICUCHMU.

TpeboBaHus K HCXOJHOMY YPOBHIO 3HAHUIA
JI71s TOJTHOTO YCBOGHUS TEMBl HEOOXOIMMO TIOBTOPUTD U3:
® OUOOP2AHUYECKOU XUMUU.
CTPOCHHE aMUHOKHUCIIOT;
CTPYKTYpHAasi OpraHu3amus OEITKOBBIX MOJICKYIT;
® U3 OUONOUYECKOU XUMUU
(bepMeHThI KilaccoB TpaHcdepas, Tua3 U OKCUAOPEYKTa3; CTPYKTypa KOhepMEHTOB OKCH-
nopenykras (HA[", HAI®", ®DMH, ®A]).

JlJ1s1 NPOBEPKHU MCXOAHOI0 YPOBHS 3HAHMI BBINOJHHUTE CIEAYIOLINE 3a1aHUA:

3aoanue 1. JlanHbple BpaueOHOTO OCMOTpA MOXKHIIOW JKEHIUHBI, POKUBAIOILEH B J0ME JUIs
IIpecTapelibiX, COOTBETCTBOBAIN Nepudeprueckoil HeliponaTiu. JlabopaTopHble aHaIU3bl OATBEP-
JWIA HEOCTATOYHOCTh THAMUHA. AKTUBHOCTh KaKMX IPOLIECCOB CHUKEHA IIPU JAaHHOM T'MIIOBUTA-
MUHO3€?

A. TpancaMMHMpPOBaHUE AMUHOKHUCIIOT.

b. lexapOokcunupoBaHre aMUHOKHUCIIOT.

B. OxucnutenpHoe 1eKapOOKCHINPOBAHUE O-KETOKUCIIOT.

I'. OkucnuTenbHOE 1€3aMUHUPOBAHNE aMUHOKHUCIIOT.

3aoanue 2. Bcnomuute Kinaccupukanuio pepMeHToB. DepMEHThI KaKMX KJIaCCOB YYacTBYIOT B Ka-
TaJIu3€ peaKlnil 1e3aMUHUPOBAHUS, TIEPEaMUHUPOBAHHUS, IeKapOOKCHUITNPOBAHUS AaMUHOKHUCIIOT?

HpaeuﬂbHocmb pemenuﬁ npoeepbnie, conocmaesue ux ¢ omeemamul.

Bonpocs! nu1s1 06cyxneHus

1. AMMHOKHUCIOTHBIHN (OHT KJIETKH, UCTOYHUKHU TIOMOJTHEHUS U ITyTH UCTIOIb30BAHUS.
2. TpancamuHMpoBanue, aMmuHOTpaHchepassl, kopepMeHTHaAsT QyHKIUs BuTamuHa Be Kiu-
HUKO-MarHOCTUYECKOE 3HaUeHUE ONpeIeNIeHHs] aKTUBHOCTH aMUHOTpaHc(depas3 ChIBOPOTKU KPOBU.
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3. [lytu ne3aMuHHpPOBAHUS aMUHOKHUCIOT. OKHUCIUTENbHOE Ie3aMUHUpOBaHUE ((EPMEHTHI,
koepmenTsl). OKUCIUTETBPHOE J€3aMUHUPOBAHUE TIIYTAMHUHOBOM KHCJIOTHI (XMMHU3M), 3HAUYCHHE
TIIyTaMaTIeruIporeHa3Hoi peakuu. Hempsimoe nezaMuHupoOBaHue.

4. [Tytu ucronp30BaHus 0€3a30TUCTOTO OCTaTKa AMUHOKHCIIOT. [ IMKOTEHHBIC U KETOTCHHBIC
aMUHOKHUCIIOTHL. CrIOCOOBI CHHTE3a HOBBIX aMUHOKHUCIIOT.

5. JlekapOOKCHUIMPOBAaHUE aMHUHOKHUCIIOT, epMEHTHI, KohepMeHT. buoreHHsie aMUHBI (TPHUII-
TaMUH, CEpOTOHUH, THCTAMUH, Y-aMUHOMACTISTHASI KHCIIOTA), peaKIIMi 00pa3oBaHusl, OMOJIOTHIeCKast
poib.Karexonamuubl (10damMuH, HOpPAJAPCHATHNH, aJpeHAINH), MPOUCXOXKICHUE, OMOJIOTHYeCcKast
poib. Paciai OGMOTeHHBIX AMHUHOB.

JIMTEPATYPA JUIsI HOAI'OTOBKHU
OcHosnasn

1. Buonocuueckas xumusi 6 cmomamonoauu / A. JI. TaranoBuu, E. A. JleBuna. Munck : HoBoe 3nanwue, 2022.
C. 202-212.

2. Kowncnexm nexuui.

3. Buonoecuyeckasn xumus / A. J1. Taranosud [u np.]. Munck : bemapycs, 2013. C. 107-112.

Hononnumensnan

4. Buonoeuyecxas xumus / B. K. Kyxra [u ap.]. Mocksa : bunom, Munck : Acap, 2008. C. 277-281, 286-287,
296-301.

5. Jlenunoowcep, A. OcHoBH Onoxumuu / A. Jleanamkep. Mocksa : Mup, 1985. C. 571-576.

6. Mappu, P. buoxumus denoseka / P. Mapwu [u ap.]. Mocksa : Mup, 1993. C. 306-309.

3ajanus 1J151 CAaMOCTOATEILHON padoThI

3a0anue 1. Y MyX4uHBI, B T€YEHUE JUIUTEILHOTO BPEMEHH 3JI0YIOTPEOIABIIETO ajIKOT0JIEM,
3HAYUTEIBHO MOBBIIICH YPOBEHb aJaHWHAMHHOTpaHc]epassl KpoBu. Kakne OMoXxuMudeckue peax-
LIUM KaTaJIu3upyeT JaHHbINH pepMeHT?

A. IlepeamunupoBaHue. I'. dexapOokcuinrpoBaHHe.

b. OxucnutenbHOE 1€3aMUHUPOBAHHUE. J1. TpaHCMETUIIMPOBaHUE.

B. CunTtes rimyramara.

3aoanue 2. 'Y 601bHOTO ¢ MHPEKIIMOHHBIM T€AaTUTOM YCTAHOBIIEHO PE3KOE YBEIMYCHHE aK-
TUBHOCTH TJIyTaMaTACTHAPOTCHA3bl B KPOBH. Y KQXKHUTE BUTAMUH, KOTOPBIH SIBISICTCS KOPEPMEHTOM
JTAHHOTO DH3HUMa!

A. Huxotunamu. I'. ITupuaokcuH.

b. Tuamus. M. AckopOuHOBAasi KUCIOTA.

B. ®onuesas kucinora.

3aoanue 3. Y G0IBHOTO MOCIIE MIEPEHECEHHOT0 HH(ApKTa MHOKap/1a B TEYEHHE 2-X CYTOK 3Ha-
YUTEJIHHO TOBBIIIAIACH AKTUBHOCTH aclapTaTaMUHOTpaHcdepasbl B KPOBH. YKKHUTE KOPEPMEHT
JIaHHOTO (hepMeHTA:

A.HAI". b.®AJ. B.HAI®". T.Ilupugokcansdocdar. . Tuamunmupodocdar.

3aoanue 4. Ilocne snunenTuGOPMHOTO MPUIATKA TIEAUATPOM OBLT OCMOTPEH TPYIHOM pebe-
HOK, TTOJIYHarOIINil UCKYCCTBEHHYIO TUIy. Y peOeHka oOHapykeH Takxke aepmatut. [Ipu mabopa-
TOPHOM O0CIJIEJOBAHUH YCTAaHOBJICHO CHID)KCHHE allaHWH- U aclapTaTaMUHOTpaHc(hepa3HOi aKTHB-
HOCTH B KpPOBH. HCI[OCT&TKOM KaKoro KO(l)epMCHTa O6yc.]'IOBJ'IeHO CHMXXCHHUEC CKOPOCTHU TPaHCAMUHU-
POBaHMsI AMUHOKHUCIIOT?

A.HAI". B.HAIO®*. B.®AJ. T.Ilupugokcansdocdara. . Tuamurnupodocdara.

IIpasunvbHocms pewtenuii npogepbme, CONOCMABUE UX C OMBEMAMU.
IIpoBepbTe Bamu 3HaHUs (CAMOKOHTPOJIb YCBOEHH S T€MbI)

3aoanue 1. lleHTpanbHas pojib IIyTAMUHOBOM KHCIIOTHI B MIPOMEXYTOYHOM OOMEHE aMHUHO-
KHCIIOT ONPEEIIAeTCs TEM, YTO TNTyTAMUHOBasl KUCJIOTA!
1. YuacTByeT B TpaHCAMHUHHPOBAHUY KaK YHUBepCcaIbHbIH oHOP NH2-rpynmsL.
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2. Jlerko oOpasyeTcst U3 0-KeTOTTyTapOBOM KUCIOTHl — YHUBEPCAIBHOTO AKIIETITOPa aMHUHO-
TPYIIIL.

3. Mesamunupyercst HA [ -3aBUCHMOI TITyTaMaTAeruIpOoreHasou.

4. SIpnseTcs 3aMEHUMOM aMHUHOKHCIIOTOM.

3aoanue 2. Ilpu nexapOOKCHIMPOBAHUH KAKMX aMUHOKHCIIOT MM UX MPOU3BOJHBIX 00pa3y-
IOTCS CIelyroIe OMOTreHHbIC AMUHBI?
1. TpunraMuH. 2. CepOTOHUH. 3. 'mcramuH. 4. TAMK. 5. odamun.

OTtBeThI K 3aJaHuAM

Jlna camonpoeepku ucxoonoz2o ypoeus 3nanuii:1— B.
Jna camocmosamenvuou pabomor:1— A. 2— A. 3—T.4-T.

JIABOPATOPHAS PABOTA (80 munyT)

HNHcTpyKuus K NPAKTHYECKOMY 3aHATHIO

Onpeodenenue akmugnHocmu ananunoeoi amunompancgepazol (AnAT)

AmuHOTpaHCcdepasbl (TpaHCaMHHA3b1) — (EPMEHTHI, KOTOPBIE CIOIB3YIOT B KauecTBe Kodep-
MeHTa (ochHOonUpHUI0KCcallb U KaTATU3UPYIOT 00paTUMBINA IEPEHOC aMUHOTPYIIIBI C AMUHOKHUCIIOT Ha
KETOKUCIO0ThI. OnpeeneHne KOHIEHTPaul 00pa3yroIMXCsl 0.-KETOKHUCIIOT JIEKUT B OCHOBE METO-
JIOB OTIpeJIeNIeHUs] aKTUBHOCTH TPaHCaMMHA3.

Ipunyun memooa. B pe3ynbrare nepeaMMHUPOBAHUS aTaHUH NIPEBPAILAETCS B MTMPOBUHOIPAI-
HyI0 kuciory. /lo6aBienue kucioro 2,4-AMHUTPOQEHUITUAPA3UHA OCTaHABIMBAeT (pepMEHTATHUB-
HbIH npouecc. O6pa3oBaBIINKCS THIPa30H NTUPOBUHOTPAJIHOM KUCIIOTHI B ILIEIOYHON CpeJie JaeT KO-
PUUHEBO-KpacHOE OKpaIIMBaHUE, HHTEHCUBHOCTh KOTOPOI'O MPONOPLUOHAIbHA KOJMYECTBY 00pa3o-
BaBILErocsl NUpyBaTa.

AKTUBHOCTb aMHUHOTpaHC(epa3 Bbl-
paXaroT B MUKPOMOJISIX MHPOBUHOIPATHON
KHCJIOTBI, 00pa3oBaHHOM 3a 1 yac MHKyOa-
uuu npu temnepatype 37 °C B pacuere Ha
1 M1 CBIBOPOTKHM KpOBH. B HOpME akTHB-
HOCTh aMHHOTpaHc(epa3 B KpOBU HeEBe-
nuka u coctasigeT miad AcAT or 0,12 no
0,38 mxmomb/a - mut, a it AnAT — 0,1-
0,40 MKMOIB/Y - MIL.

Xoo pabomwvl. B mpoOMpKy BHOCAT
0,5 M1 cyOcTpaTHOTO pacTBOpA, 3aTeM JT00aB-
ot 0,1 MIT uccnenyeMol ChIBOPOTKH U UH-
KyOupytoT B TepMmocrate 30 MuH mpu
37 °C. 3arem npuuBatot 0,5 M TUHUTpOdE-
HWITH-PAa3MHOBOTO PacTBOpa U MPOObI BbI-
nepkuBatoT 20 MUH NpY KOMHATHOM TeMIe-
parype. Ilocne 3toro noGasmnstor 5 mi 0,41
NaOH, TmiarenbHO mepeMenIBaroT U OCTaBIBIOT Ha 10 MUHYT ITpH KOMHATHOM TeMIIepaType i pa3By-
TS OKpacK. ONTUYECKYIO IIOTHOCTh M3MEPSIOT Ha (DOTORIIEKTPOKOIOPUMETPE C 3€JI€HBIM CBETO(DHIIb-
TpoM (530 HM) B KroBeTe ¢ mHprHONH 10 MM MPOTHB KOHTPOJIBHOM MPOOBI Ha peakTuBbl. KoHTpobHas
po6a COJIEPKUT BCE MHTPEAUEHTHI OITBITHON POOBI 32 HCKITFOUEHHUEM CHIBOPOTKH KPOBH, BMECTO KOTOPOM
oepyt 0,1 MJI TUCTUIITUPOBAHHOMN BOJIBIL.

PacueTr akTMBHOCTH IPOM3BOIUTCS IO TOTOBOMY KAaIHOPOBOYHOMY IpaduKy 3aBUCUMOCTH OII-
TUYECKOU TNIOTHOCTH OKpamieHHoro pactBopa ot koHueHnTparuu [I1BK. Ilepecuer aktuBHOCTH (hep-
MEHTa B MKMOJIb IIMPOBUHOTPATHON KUCIOTHI IPOU3BOAAT 1O clieAytomien popmyie:

AnAT(mxmonb/4 - M) =a - 10 -2/ 88,

0,4 1,2 2,0 2,8 3,6 44 5,2

Mkr [IBK B mpoGe
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/e @ — KOJIMYECTBO MUPOBUHOTPATHON KUCIOTHI B 0,1 MJI CBIBOPOTKH, HAl{ICHHOE IO KaTMOPOBOYHOMY
rpaduky B MKT; 88 — macca 1 MKMOJIb TUPOBHUHOTPAIHOM KUCIIOTHI B MKT; 2 — KO3()PHUIIMEHT repepac-
yeta Ha 1 yac nakyOanun; 10 — ko3¢ duumenT nepepacuera Ha 1 Mi1 CHIBOPOTKH.

Pesynprar: E = a= Pacuer:

Knunuxo-ouacnocmuuecroe snauenue. AMUHOTpaHc(hepa3bl OTHOCSTCS K HHIUKATOPHBIM (ep-
MEHTaM, U OIIpe/IeJICHIE UX aKTHBHOCTH IMIMPOKO MPUMEHSETCS B TUATHOCTHKE 3a00JIeBaHUI cep/iia
u neuenu. [Ipu uadapkre Mmuokapaa uepes 4—6 yacoB HaOIrOgaeTCs MOBBIIICHUE YpOoBHI ACAT, Mak-
CUMallbHa €€ akKTUBHOCTh uepe3 24-36 4dYacoB. AKTHBHOCTh 00eux amuHOTpaHcdepas,
B ocobenHocTr ANAT, noBbIaercs npu HHPeKUOHHOM renature. OCOOEHHO BaykHA IMArHOCTHYE-
cKasi ieHHOCTh onpenencaust ATAT npu Ge3xentymHbix Gpopmax 6one3nn boTkrHa U B MHKYOAIIH-
OHHOM TIepUOJIE.

BriBon:

[Tognuce npenonasarens:

3AHSATHE 17. IYTU OBE3BPEX KUBAHUSA AMMUAKA. KOJIMYECTBEHHOE
OINNPEAEJIEHUE OCTATOYHOI'O A30TA KPOBU U MOYEBHUHBbI
B MOYE

AKTyaJILHOCTb TEMBbI

OOpasyroumiics B mporecce MeTaboiM3Ma aMMHUAaK SBISETCS TOKCUYHBIM COEAMHEHHUEM,
B [IEPBYIO OYepeb /s LIEHTpalbHON HEPBHOM cucTeMbl. HapyiieHue nporeccoB ero cBsA3bIBaHUs U
00e3BpeKUBaHMSI BEIET K THIIEPAMMOHUEMHUH, KOMaTO3HOMY COCTOSIHUIO U CMepTU 00JIbHOrO. 3Ha-
HUE MPOIECCOB 00E3BPEKUBAHUS aMMHaKa HEOOXOMMO IS TOHUMaHHU MeXaHH3Ma BO3HUKHOBE-
HUS TUIIEpaMMOHUEMHUH, CIIOCOO0B OOPHOBI C HEIO, a TAKXKe Ul CBOEBPEMEHHOM TUarHOCTUKY U Je-
YEeHMsI BPOK/IEHHBIX HApyIIEHUH OPHUTUHOBOTO LIMKJIA PEaKUil CHHTE3a MOYEBUHBI. 3HAKOMCTBO C
HaCJIe/ICTBEHHBIMU HapyIIEHUsIMH OOMEHa aMUHOKHUCIIOT HEOOXOJUMO I CBOEBPEMEHHOTO BBISIB-
JICHUS 3TUX 3a00JI€BaHUM U UX JICUEHUS.

OcTtaToyHbIi a30T KPOBHU BKIIIOUYAET B ce0s psJl BaKHEHIINX MOKa3aTesae a30TUCTOro oOMeHa.
B knuHnyeckoii 1a00paTopHO MpakTUKE ONpeAeIeHNEe OCTaTOYHOI0 a30Ta U ero ppakiuil, a TaKxe
MOYEBHHBI B MOYE ITOMOT'a€T OLICHUTh BBIIECIUTENbHYIO (QYHKIIHIO TIOYEK, CTENCHb TOYEYHO! U Tie-
YEHOYHOHN HEA0CTaTOYHOCTH.

Mean 3ansaTUs

I/I3y‘~II/ITI> IMPOLECCChI 06G3Bpe)KI/IBaHI/I$[ aMMHaKa B OPraHnu3Me€ U BO3MOKXHBIC MEXaHU3MbI pa3-
BUTUA THUIICPAMMOHHCMHHU. HpI/IO6peCTI/I HaBbBIKM KOJMYCCTBCHHOI'O OIIPCACIICHUA OCTATOYHOI'O
a30Ta KpOBHU U MOYCBHHEI B MOY€ U YCBOUTH JUAHOCTHUYCCKYIO ICHHOCTD 3THUX IMOKa3aTelIei.

TpedoBaHus K HCXOAHOMY YPOBHIO 3HAHM I

J1J1 TOJTHOTO YCBOCHHSI TEMbI HEOOXOAMMO TIOBTOPUTH U3:
® o0OwWell Xumuu.
aMMHUAK M COJIM aMMOHUS KaK COeIMHEHMS a30Ta;

® OUOOpPeaAHUYECKOU XUMULL.

— MOYEeBHHA — KOHEYHBINA MPOAYKT a30TUCTOr0 0OMEHa B OPraHU3Me YelIOBeKa; CTPYKTypa U
CBOMCTBA MOYCBHUHEI,

® 0OUONI02UYeCKOU XUMUL.

— (epMeHTHI K1accoB TpaHcdepas, a3, Tuaposas, JIuras.
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JlJ1s1 IpoBepKYU UCXOAHOI0 YPOBHS 3HAHMI BBINOJTHHUTE CJIeAYIOLIUe 3a1aHUs:

3aoanue 1. AMMuak B KJIeTKe 00pazyeTcsi B pe3yibTaTe:

A. Peakiuil 1e3aMHUHUPOBAHNS AMUHOKHUCIIOT.

b. Peaknuii nepeaMruHUpOBaHMUS. I'. Peaknuii nexapOOKCHUIMPOBAHUSI aMUHOKHUCIIOT.
B. Peakumii pacmana 6uorennsix aMuHoB. [[. HempsiMmoro nezaMuHUpOBaHUS.

3aoanue 2. HazoBute epMeHTHI, KaTaJIU3UPYIOLIUE B OPraHU3ME UeIOBEKa PEeaKluyi OKUCIH-
TEJIBHOTO JIE3aMUHUPOBAHUS AMUHOKHUCIIOT:

A. Okcupaza D-aMuHOKHCTIOT. I'. 'myramarnexapOokcuiasa.
b. Okcunasa L-amuHOKHCIOT. . I'myramaraeruiporesasa.
B. Monoamunooxkcunaza (MAO). E. AnanunamuHoTtpancdepasa.

3aoanue 3. HOHOJ’IHI/ITG CXEMY PC€aKIMU OKHUCIUTECIBbHOI0 A€3aMUHUPOBAaHMs riiyraMaTa HE10-
CTarOIIMMH KOMIIOHECHTaAMMU
?

Kogepment ? \ .

I'myramar ————>0-UMHHOIIIyTapaT —————>0-KeTorryrapar + ?

DepMeHT?
A. I'myramaTaekapOokcuiiasa. b. I'myramarneruaporenasa.
B. AcmapratamMmuHoTpaHcdepasa. . HAJT". . AL E. ®MH.
XK. H20. 3. NHa. n. CO.. K. NO2

Hpa6uﬂbHOCWZb pemeHuﬁ npoeepbme, conocmasus ux ¢ omeemamu.

Bonpocs! 1u1s1 06cyx1eHust

1. Ilytu cBs3piBaHMS aMMUaka B KJIETKax (BOCCTAaHOBUTEIbHOE AMMHHUPOBAHUE
0-KeTOorIyTapaTa, CHHTe3 [NIyTaMUHa U acnaparvta, oopasoBanue kapoamouidocdara). Tpancnopr-
HbIe (POPMBI AMMHUAKA.

2. O0Opa3oBaHue cojeil aMMOHHMS B MOYKaX (MCTOYHUK aMMHUAKa, poJib MIyTaMUHAa3bl U IIIyTa-
MaTAETUAPOTreHa3bl, 3HAaU€HNE aKTUBUPOBAHUS IITyTaMHHA3bI [TOYEK IIPH AllUI03€).

3. Ponb ki1eTok neueHu B 00e3BpeKUBaHUM aMMuaka. OpHUTHHOBBIN IIUKJI MOUYEBUHOOOpa30-
BaHUs (CcXxema IMKJa, cyOcTpaThl, (pepMEHTHI, SHEpreTHUYecKoe 00ecedeHue, CBsI3b ¢ IMMOHHOKHC-
JIBIM IMKIJIOM, peryisiuus). Cyap0a MoueBUHBL. [ niepaMMOHUEMHUs], TPUYHHBI.

4. OcTaTOYHBIN a30T KPOBU (OCHOBHBIE KOMIIOHEHTHI M UX OTHOCUTENBbHOE coaepxanue). Knu-
HUKO-IMarHOCTUYECKOE 3HAYCHHUE.

JUTEPATYPA JUISI IOATI'OTOBKHA

OcHoeHasn
1. Buonocuueckas xumus 6 cmomamonozuu / A. J1. Taranosud, E. A. Jleeuna. Munck : HoBoe 3HaHue, 2022.
C. 212-219.
2. Kowncnexm nexuuid.
3. Buonocuueckas xumus / A. J1. Taranosud [u ap.]. Munck : Bemapycs, 2013. C. 110-111.

JHononnumenvnasn
4. Buonoeuueckas xumus / B. K. Kyxta [u mp.]. Mocksa : bunom, MuHck : Acap, 2008. C. 281-286, 293-296.
5. Jlenunooicep, A. OcroBrl Onoxumun / A. Jlernrmxep. Mocksa : Mup, 1985. C. 578-597.
6. Max-Mrwoppeii, Y. OomeH BemecTB y yenoseka / Y. Mak-Mroppeii. Mocksa : Mup, 1980. C. 280-300.

3agaHusA AJ151 CAMOCTOAITEILHOH PadoThI

Jlns 3akperuieHus: MmaTepuaia HeoOXoAuMo 00paTUTh 0co00e BHUMAaHUE HAa XUMH3M peak-
U JIOKaJIbHOTO 00€3BpEKMBAHUS aMMHUaKa B TKaHIX; Ha MOCIEA0BATeIbHOCTh PEaKIMil OpHU-
THHOBOTI'O ITNKJIa MO'—ICBI/IHOO6p330BaHI/I$I; Ha CBA3b OPHUTHUHOBOT'O IUKJIA C IUMOHHOKHCJIBIM IIUK-
oM KpeOca; Ha KITMHUKO-AMAarHOCTUYECKOE 3HAUCHHE ONpe/IeNIeHUs] OCTATOYHOTO a30Ta KPOBU U
MOYCBHHEBI B MOYC€.
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3aoanue 1. Tlonobepure COOTBETCTBYIOIINE Maphl BOIPOC — OTBET:
A. ®epmeHT opHUTHHKapOaMomnTpancdepasza 1.YdacTtByer B CHHTE3e aprHHHHOSHTapHOU

(OKT). KHUCJIOTBI.
b. ®epment aprunasa. 2. Y4acTByeT B CUHTE3€ [IUTPYJUIMHA.
B. ®epMeHT aprUHUHOCYKIIMHATCUHTETa3a. 3. YYAacTBYeT B pachaje apruHUHOSHTAPHOM
KHCJIOTBI.
I'. ®epmeHT aprUHUHOCYKIIMHATIINA3A. 4. Y4acTByeT B peakllMM I'MIpoJin3a apruHUHA.

3aoanue 2. HazoBute pepMeHTHI, KaTAIU3UPYIOIINE CIEIYIOIINE PEaKIHH:
1. O6pa3oBanue aMua rIIyTaMUHOBOM KUCIIOTHI.

2. BoccTraHoBHUTENEHOE aMUHUPOBAHUE O-KETOTIIyTapara.

3. 'maponu3 aMuaa riryTaMUHOBOM KUCIIOTHI.

4. Ob6pa3zoBaHKe aMH/1a aCTIAPAarHHOBOM KHUCJIOTHI.

5. O6pazoBanue kapbamomndocpara.

Hpa6uﬂbHOCn’Ib peweﬂuﬁ npoeeponie, conocmaesue ux ¢ omeenmamul.

IIpoBepbTe Bamm 3HaHUS (CAMOKOHTPOJIb YCBOCHHMS T€Mbl)

3aoanue 1. B xmuHUKy nocTynui 0OJIBbHOM C TOBTOPHBIMU PBOTAMHU, CYOPOKHBIMU MPUTIA/I-
KaMmH, C MOTepel CO3HAHMsI, BRI3BAaHHBIM OTPABJIICHHMEM aMMUaKoM. BeiOepute mpuunHy noTepu co-
3HAHUA U CMEPTHU Ipu Bbicokor KoHeHTpauuu NHs B kpoBu:

A. CHIXeHHE KOHIICHTPAIIUH TITFOKO3bI B KPOBH.

b. [loBbiieHne coaep:kaHusi MOYEBUHBI B KPOBH.

B. IloBeiienue conepxanus anetwin-KoA B nedyenu.

I'. Camxenue koHreHTpanuu AT® B KiieTKax Mo3ra.

J1. TloBbllIEHHE COAEPKAHUS TIIFOKO3bI B KPOBH.

3aoanue 2. Cxonbko moneir AT® tpebyetcs st cuntes3a 1 momnst moueBuHbI? Kakue peakuuu
[IUKJIa MOYEBUHOOOpa30BaHus YT ¢ 3aTparoii ATD?

3aoanue 3. Ouenute (yHKIIMOHATIBHOE COCTOSIHHE MEYEeHU M TMouek y OonbpHBIX C. u A.
C yu4eToM OMOXUMHUYECKUX TTOKa3aTesield KpOBU U MOYH.

1.V 6onbroro C. comep:xkanre MOYeBHHBI B KpoBU 1,8 MMonb/1. C Mouoil BeBoguTCs 12 T
MOY€BHHBI B cyTKU. [loTpebnenue Oenka ¢ nuiieil — 10cTaTovHoe.

2. bonbHOU A. motpebnsier B cytku 105 r monHoueHHoro Oenka. ComepikaHne MOYEBHHBI
B KpoBH 14 MMOJIB/JT, C MOUYOI BBIBOAUTCS 8,5 T MOUYEBUHBI B CYTKH.

OTBeTHI K 32IaHUAM
Jlnsa camonposepku ucxoonozo yposus snanuu:1— A, B, J1.2—- A, b, /1.
r \ K
3 — 'myramaT ——>0-UIMHHOTJTyTapar o-Keroriytapar + 3.
3

Jlna camocmoamenvhou padomet:

1-A2,b4,B1,T3.

2 — (1 - Tnyrammacunrerasa; 2 — [ayramar JOI' (HAJI®H-H'); 3 - TDnyramunasa;
4 — AcmaparuHcunTeTasa; 5 — Kapbamoundocdarcunrerasa).
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JIABOPATOPHAS PABOTA (45 MmunyT)
HMHCTPYKIHUS K NPAKTHYECKOMY 3aHATHIO

PaGora 1. Onpeodenenue codepiricanusn mouesunvl 6 moue

C mouoii 310poBOro uenoBeka Boiaessercs 3a cyTku 2035 1 wim 333—583 MMOJIb MOYEBUHBI.

Ipunyun memooa. MeToJ OCHOBaH Ha CIIOCOOHOCTH MOYEBHHBI, COJIEPIKaIIei aMUHOT PYIIIIHI,
00pa30BBIBATh C 7-AUMETUIAMHUHOOCH3AIbAETHIOM B KHCIOW cpelle KOMIUIEKCHOE COEAMHEHHE,
OKpAIIEHHOE B YKENThIA 1BEeT. IHTEHCUBHOCTh OKPACKH MPSMO MPOMOPIIMOHATFHA KOHIICHTPAIIUU
MOYEBHHBI B HCCIIEAYEMOM MoUe U onpezensercss GOTOMETPUUYECKH.

Xo0 pabompi. ITunetku 1 NpoOUPKU JOIDKHBI OBITH 0053aTEIBHO CYXUMH.

l'otoBar Tpu mpobOupku. B mepByro mpoOupky BHOCAT 0,2 My Moum (OmbITHas mpooda);
BO BTOpylo — 0,2 MJI CTaHAapTHOTO pacTBOpa MOYEBHMHBI (25 Mr/mi, cTaHmaptHas npooda);
B TpeTbio — 0,2 M1 Boibl (KOHTpoJbHAs 1poda). B kaxayro npobupky nobasmustor 1,2 ma 2% pac-
TBOpA MapaJIuiMETHIAMUHOOCH3IIBbIETH/IA U TIIATEIBHO MepeMemuBaioT. Yepes 15 MUH ONBITHYIO U
CTaHJIaPTHYIO MPOOBI HOTOMETPUPYIOT B CYXUX KIOBETAX TOJIIIMHON 3 MM C CHHUM CBETO(GUIBTPOM
(440490 HM) IPOTHUB KOHTPOIBHOI MPOOBI.

Copep:xaHrie MOYEBHHBI B OTIBITHON MTPOOE paCCUUTHIBAIOT IO CTAHAAPTHOMY PAaCTBOPY MOYe-
BHHEI 110 (hopMyIIe:

Con = CCT'EOH / ECT,

rne Con — KOHIEHTpANus MOYEBUHBI B Mo4e B 1pode Mr/mit; Cer — KOHLIEHTpAIMsI MOYEBUHBI B
CTaHJapTHOM npoode, 25 Mr/mit; Eon — ONTHYECKas INIOTHOCTh ONBITHON NPOObI; Ecr — onTHYecKas
IUIOTHOCTb CTAHAAPTHON IIPOOBI.

[TonydeHnyro BeMYMHY YMHOXAIOT Ha auype3 (1200—-1500 mit) ¥ momy4aroT CyTOYHOE Cofep-
*aHure MoueBHHBI B Moue. Koaddumment nepecuera B equammsl CU (Mmmons/cyt) pasen 0,0167.

Pesynbratel: Eon = Ee = Pacuer:

Knunuko-ouaenocmuueckoe 3nauenue. IIOHMKEHHOE COJIEpKAaHHE MOUYEBUHBI B MOYE OTMEYa-
eTcsl Ipu Heppute, au03e, MAPEHXUMATO3HOU KeJNTyXe, LIUPPO3€ MEUEHH, YPEMUH, MOBBIIIECH-
HOE — TPH TOJI0JJaHUH, 37T0KAYeCTBEHHON aHEMUU, TUXOPaIKe, THTEHCUBHOM pacrajie 6eIKoB B Op-
raHu3Me, MocJe MprueMa CaJuluIaToB, py oTpaBiieHuu Gocdopom.

BriBox:

Pab6ota 2. Konuuecmeennoe onpedenenue ocmamounozo azoma

A3oTcozepikaniye HeOeITKOBbIE BEIECTBA COCTABISIOT (DPAKIIHMIO OCTATOYHOTO a30Ta TIA3MBI
KpOBH (TIPOMEKYTOYHBIE UM KOHEUHBIE MPOIYKTHl OOMEHA MPOCTHIX U CIOKHBIX OENKOB). DTO MO-
YeBMHA, MOYEBAsl KHUCIIOTAa, KpEeaTHH, KPeaTHHUH, aMMHUaK, WHINKAH, OWIHPYOWH, TOTUICTITHIBI,
aMUHOKHCIIOTHI U Ap. A30T 3THUX BEIIECTB HAa3bIBAIOT OCTATOYHBIM, TOCKOJIBKY OH OCTAa€TCs B (PHIIb-
TpaTe MOCJe OCAXKIEHHUS OSIKOB TUIa3MbI KPOBH.

OCHOBHOM YacCThIO OCTATOYHOTO a30Ta KPOBH sIBIsieTCS a30T ModyeBUHBI — 50 %, 3aTem cie-
IyeT a30T aMHHOKUCIOT — 25 % ¥ a30T APYyruxX a30TCoIepKaIuX KOMIIOHEHTOB. B HOpMe ocTaTrod-
HBIH a30T KpoBu coctaBisger 14,3-25,0 mmons/n (2040 Mr%); y HOBOPOXICHHBIX —
42,84-71,40 mmone/m (60—100 Mr%); ma 10-12-i neHb CHWXKAETCS JO YPOBHS, OMPEICIIAEMOTrO y
B3POCIIBIX.

Tpunyun memooa. OCTaTOUHBIN a30T KPOBHU OIPENEISIOT B 6€30€1KOBOM (DMIIBTpaTe MOCie oca-
KJIeHHs OCIIKOB TUIa3MbI KPOBH PA3TMUHBIMH OCAIUTEISIMU (TPUXIIOPYKCYCHOM KHUCIIOTOM HITH BOJb(pa-
MaToM) ¢ MocieyoIeil MUHepanu3anuei 6e30emKoBoro (GuiIbTpaTa KOHIEHTPUPOBAHHOM CEpHOM KHC-
JOTOM. A30T BCEX UCCIeMyeMbIX (Ppakiivii B BUE aMMHaKa CBSI3bIBAETCS C CEPHOI KUCIOTOU, 00pa3ys
cynb(ar aMMOHUs1, KOTOPBIA B3aUMOJICHCTBYET ¢ peakTuBOM Heccriepa (11enoyHoi pacTBOp KOMILIEKC-
Hout comu prytu Ko(Hgls)) ¢ oOpa3oBaHneM coeMHEHHS KEITO-OPAHKEBOTo 1BETa. MIHTEHCHBHOCTD
OKpAIIMBaHWS MTPOTIOPIIMOHATFHA KOHIIEHTPAIMH aMMHaKa, a, CJISJIOBATEIIbHO, M a30Ta.
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Xo0 pabomul. T'oTOBAT TpH OOBIYHBIE MPOOMPKU. B 0HY M3 HHX HaIuBalOT 1 MJ TOTOBOTO
MUHepanu3ata 1 9 Mj BOJblI (ONBITHAs Tpo0Oa), B IPYTr'yI0 BHOCAT 1 MJI CTaHJapTHOTO pacTBOpa CYJib-
¢darta ammonus 1 9 M1 BoJbI (CTaHIapTHAs Mpoda), a B TPeThio HamuBaroT 10 M1 BOABI (KOHTPOJIB).
3aTtem Bo Bce mpooupku BHocAT 1o 0,5 mir peaktuBa Heccnepa. @oTOMETpUPYIOT ONBITHYIO (MHHE-
panu3aT) W CTaHJApTHYO M[poObl  NMPOTUB  KOHTPOJS TNPH  CHHEM  CBETO(PHIBTPE
(440-490 uMm) B KIOBETE TOJIIUHON 5 MM.

CopneprkaHue 0CTaTOYHOTO a30Ta B ONBITHON MPOOE pacCYUTHIBAIOT 1O popmyIie:

COH = (CCT'EOH / E(;T) * 100,

rae Con — KOHLEHTpAlMs OCTaTOYHOI'O a30Ta B KPOBHU, MI'%; Cer — KOHLEHTpalus a30Ta B CTaH-
naptaoit npoGe (0,1 mr B 1 mn); Eon — ONTHYECKAs TUIOTHOCTH OIMBITHOM MPOOBI (MHUHEPATU3aT);
Ecr— onrtuyeckas INIOTHOCTb CTaHapTa (CyabdaT aMMOHUSA).

Koadduuuent nepecyera B eqununsl CHU (Mmons/in) pasen 0,714.

Pesynbratel: Eon = E = Pacuer:

Knunuko-ouaenocmuueckoe 3nawenue. OnpenencHue 0CTaTOYHOTO a30Ta U ero (ppakiui uc-
MIOJIB3YETCS JUIS TMATHOCTUKY HAPYIICHUS BBIICITUTEILHOW (QYHKIIMH TTOYEK H MOYEBHHOOOpPA30Ba-
TenbHOU (yHKIMH NedeHu. [1oBbIIeHre 0CTaTOYHOTO a30Ta B KPOBH 0003HAYAETCS TEPMUHOM «a30-
TeMHUs1». A30TEeMHSI MOXKET OBITh JIBYX BUJIOB: a0COIIOTHOM (HAKOIIJIEHHE B KPOBU KOMIIOHEHTOB OCTa-
TOYHOT'O a30Ta) ¥ OTHOCUTEIIBHOU (JIeTHUIpaTaiys opranu3mMa Ipyu pBoTe uiu nonoce). [Ipuannsr ad-
COJIFOTHOHM a30T€MHUH MOTYT OBITh JIBE: PETEHIIMOHHAS (TI0Y€YHAs) U TPOAYKIIMOHHAS (BHETIOYEUHAs ).
Perennronnast a30TemMust BEI3BIBACTCS 3aJEP>KKOM a30TUCTHIX IIUIAKOB MIPH UX HOPMAIBLHOM 00pa3o-
BaHUU U HAOJIOAAeTCA MPU HAPYIICHUH BBIICIUTEILHON CIOCOOHOCTH MOYEK, HAllpUMep, MPH OCT-
PBIX ¥ XPOHUYECKUX HEPPUTAX 32 CUET MOBHIIICHUS YPOBHS MOYEBHHEI B KpOBH. [Ipu XpOHUYECKUX
HedpHUTax CTOMKas a30TEeMHs yKa3bIBaeT Ha Pa3BUBAIOLIYIOCS HEIOCTATOYHOCTH mouek. [Ipoxaykiu-
OHHAs a30TeMHsI HAOIIOJAeTCs TIPH YCHIJICHHOM pacriaje OCJIKOB M Mpeo0ialaHuid aMHHOKHUCIIOT,
HaIpuMep, MpH 3710Ka4YeCTBEHHBIX HOBOOOpa30oBaHusX. [[0BBIIIEHNE OCTATOYHOTO a30Ta OTMEYACTCS
P KaXCKCHH HEPAKOBOTO MPOUCXOKICHHS, BRI3BAHHON TyOEpKYJIe30M, THa0ETOM U ITUPPO30M I1e-
YEeHH, MPU CEPJICIYHON HEOCTATOYHOCTH, HH(DEKIIMOHHBIX 3a00JIeBaHMAX (CKapiaTuHe, TUGTECPUn ).
VY HEJOHOUIEHHBIX JETeH a30TEeMUSI MOXKET OBITh CBSI3aHA C MOYEYHOM HETOCTATOYHOCTHIO U YCUJICH-
HBIM pPacraioM TKaHEBBIX OENKOB.

[Tonmxenue copepxaHus OCTATOUYHOTO a30Ta HAOIIOJAETCS MPU HEJOCTATOYHOM MHUTAHUHU U
WHOTJa PU OEPEMEHHOCTH.

Brsog:

[Moanuces npenomaBaTens:

3AHATHE 18. XUMHUSA U OBMEH HYKJIEOITPOTEMHOB. KOJIMYECTBEHHOE
OIIPEJEJIEHUE MOYEBOM KHCJIOTHI B MOYE

AKTYaJIbHOCTb TeMbI

Y B3pocioro 310poBOTO YeIoBeKa HabIt01aeTcs a30TucToe paBHoBecue. [locTynaromuit ¢ nu-
el a30T B OpraHM3Me He 3a/Iep>KUBACTCS U BBIJEINSETCS, IJIAaBHBIM 00pa30M, MOYKaMU B COCTaBe
MHOTHUX MPOJYKTOB (MOYEBHHbBI, AMUHOKHUCIIOT, MOYEBOM KUCIIOTHI U J1p.). I U3y4YeHUs COCTOSHUS
a30THUCTOr0 0OMEHa B OpraHu3Me IMOJIB3YIOTCS ONpeeNeHneM o01ero a3ora Moul. B auarnoctuke
psina 3a00sIeBaHUI TPUMEHSIOT METOBI ONpEAETICHUs COACPKaHUS B MOUYE OTJENIBHBIX a30TCO/AEP-
Kalux coequHeHui. Hanpumep, npu BpoXKAEHHBIX HapYIIEHUSIX 0OMEeHa aMUHOKHUCIIOT UCCIEAYIOT
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coJiep>KaHue OTACTBHBIX AMUHOKHUCIIOT WJIM IPOAYKTOB HX MeTabonu3Ma. KonmuecTBo MoueBoil Kuc-
JIOTHI B MOY€ M KPOBH 3aBUCHUT OT MOCTYIJICHHUS HYKJICONPOTEUHOB C MUIIEH U OT UHTEHCUBHOCTH UX
KJIETOYHOTO MeTaboM3Ma. DTOT MOKa3aTelh — BAKHBIM KPUTEPUI B TUAarHOCTUKE U KOHTPOJIE Jie-
YEeHUsI TOJarphl.

3HaHME MEXaHMU3MOB pacnaja U CUHTE3a MYPUHOBBIX U MUPUMHIMHOBBIX HYKJICOTUIOB, PETY-
JISIUUU 3THX MPOLIECCOB MO3BOJIMIO pa3paboTaTh U MPUMEHUTH JIEKAPCTBEHHBIE MPENapaThl, BIUSIO-
M€ Ha MPOLIECCHI JACTECHUS KIETOK (HampuMep, aHTU(OJIATOB B XUMUOTEPAITUU OMyXOJiei), U CIIo-
COOCTBYET MOHUMAHUIO MEXaHU3MOB JICHCTBUS NIPENapaToB, UCIOIb3YEMbIX B KOPPEKIIUU THIIOIHEP-
reTuueckux coctossauii opranoB (MM® (pubokcuH), opoTaT Kaus u Jp.).

Mean 3ansaTUs

[TonyunTs npencraBiaeHue o0 KaTaboJIM3Me HYKJIEONPOTENHOB B TKAHAX U XKEJyI0YHO-KUIIEY-
HOM TpaKTe, MeXaHW3Max OMOCHHTE3a U paclaja HyKJICOTUIOB U PEerysaluu 3TUX mnpoueccos. [lo-
3HaKOMHTbCS C IPUMEPAMH UCIIONB30BaHUS ATHX 3HAHUN B JMATHOCTHKE U JeUeHUH Oose3He. [l
3aKpeIJICHUs] TEOPETUUECKOT0 MaTepuaia MPOBECTH JIaDOPaTOPHYIO paboTy MO KOJIMYECTBEHHOMY
OIIpEEIICHUIO0 MOUEBOI KUCIIOTHI B MOYE.

TpedoBaHKus K HCXOAHOMY YPOBHIO 3HAHMI
J1J1 IOJIHOTO YCBOEHMSI TEMbI HEOOXOAMMO IIOBTOPUTD U3!
® obOweli xumuy: TATPOMETPUUECKUE METO/Ibl aHATIN3A,;
— Ouono2uu’: CTpOCHUE FT€HETUUECKOI 0 anmnapaTa KIeTKH;
® OUoOp2aHUYEeCKOU XUMUU
— (opMybl U CBOMCTBA FETEPOLUKINYECKUX COSAMHEHUN (ITypUHBI, TUPUMUIUHBI);
— XUMMYECKHE CBOMCTBA M (POPMYJIBI TMITIOKCAHTHHA, KCAHTUHA, MOYEBOM KUCIIOTHI,
— CBOWCTBA COJIEl MOYEBOM KUCIIOTHI (YpaToB);
— (opMynbl a30TUCTBIX OCHOBAaHUH, HYKJICO3UI0B, HYKJICOTH/I0B.

15t caMonpoBepKH MCXOITHOTO YPOBHS 3HAHMII BHINOJIHUTE CJIeYIONIUe 3a/IaHus:

3aoanue 1. llogoGepure COOTBETCTBYIOLIME Maphbl BOIIPOC — OTBET.

A. AneHo3uH. 1. [InpuMHUIMHOBBIN HYKJIEO3U.

b. I'yanumn. 2. A30THCTO€ OCHOBaHWE ITyPUHOBOTO Psija.

B. [luto3us. 3. ITupuMHUIMHOBBIN HYKJIEOTH.

I'. Ypununtpudocpar. 4. A30THCTOE OCHOBAHHE TUPUMUIUHOBOIO Psijia.
. Tumunus. 5. IlypvHOBBIN HYKIICO3HUI.

E. I'yanozungudocdar. 6. I[TypuHOBBIN HYKJICOTHI.

3aoanue 2. Ha30BUTE HYKJICOTHIBI, CTPYKTYpPa KOTOPBIX CXEMATHYECKH U300payKeHa HUXKE.
1. Anenun — ae3okcupu6o3a — pocdar — docdar.

2. Huro3un — pubosza — ocdar.

3. 'yanun — ne3okcupubosa — pocdar — pocdar — dpocdar.

4. Ypauun — pubdosa — pocdat — docdar.

3aoanue 3. IlogoGepure COOTBETCTBYIOLIUE Maphbl BOIIPOC — OTBET.

A. Ilepsuunas crpykrypa JJHK. 1. Monens «aBoiHas Criupaiby.

B. Bropuunas crpykrypa JJHK. 2. 3 ,5/-pochonnddupHbie CBA3M.

B. [Ins nepBUYHON CTPYKTYpHI 3. IlocienoBaTenbHOCTh HYKIJICOTHAOB B MTOJIMHYKIIEO-
PHK xapaxTepHsb! cBs3H. TUJ-HOU LIETIH.

I'. /Ins BTOpHYHOM CTPYKTYpBI 4. BonopoaHbI€ CBSI3U MEXKy a30TUCTBIMU OCHOBAaHU-
JIHK xapakTepHsl CBS3H. AMU.

5. Cunbl TUIPOPOOHOTO B3aMMOJACUCTBUS MEXKTY
BBIIIIE- ¥ HIDKEIIEKAIUMU a30TUCTBIMUA OCHOBAHUSIMU
Ilpasunbrhocms pewienuil npogepbme, CONOCMABUS UX C OMBEMAMU.
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Bomnpocsl 1i1st 00CyKIeHUst

1. O6men nykieonpoTrenHoB. llepeBapuBaHuEe HYKICONPOTEHMHOB B KETYI0YHO-KUIICUHOM
TpakTe (3HaYeHHE, ITanbl, pepMeHThl). Pacnag HyKIEHMHOBBIX KUCIOT B TKAHAX, POJIb TM30COMHBIX
(hepMeHTOB.

2. Pacmajg mypHHOBBIX HYKJICOTHIOB (XMMH3M, MOYEBasi KMCIOTa KaK KOHEUHBINH MPOJYKT Ka-
tabonusma). [IpencraBienue o HapylUIeHUSIX IIYPUHOBOTO 0OMeHa (TUIEpypUKEMUS U Moarpa, mo-
YeYHOKaAMCHHAas OOJIC3Hb ).

3. buocunTe3 myprHOBBIX HYKICOTHAOB de novo (MCTOYHHKHU a30Ta U YIiiepoJa MypuHOBOTO
KOJIbLIA, y4acTUe (OJTMEBON KUCIOTHI, OCHOBHBIE POMEKYTOUYHbIE MPOTYKTHI, KIIIOUEBOW (pepMeHT,
perynanus cuHTesa). [lpencraBienue o cuHTe3e HyKJIEOTHI0B U3 CBOOOIHBIX a30TUCTHIX OCHOBAHHIA
U HYKJICO3UIOB.

4. Pacnajg nMpUMUIMHOBBIX HYKJIEOTHIOB.

5. buocuHTe3 MUPUMUIMHOBBIX HYKJICOTUIOB (CyOCTpAThl, CXEMBI pEaKIfii, KII04eBOH (hep-
MEHT, pOJIb BUTAMUHOB, PETYJISALIUSA CHHTE3a).

6. Cunre3 neszokcupudonykieosugaudocdaror (nHAD), mykneosummudocharor (HAD),
nykineozuarpudocdaros (HTD).

JUTEPATYPA IJISI TIOATOTOBKHA

Ocnoenas
1. Buonoeuueckas xumus B cromartosiorun / A. JI. Taranosuy, E. A. JeBuna. Murck : HoBoe 3Hanne, 2022. C. 220-243.
2. Buonoeuueckas xumus / A. J1. Taranosuu [u ap.]. Munck : bemapycs, 2013. C. 113-125.
3. Koncnexm nexkuui.
Hononnumensnan
4. buonoeuueckas xumus / B. K. Kyxra [u ap.]. Mocksa : bunom, Munck : Acap, 2008. C. 307-338.

3aganus 1J151 CAaMOCTOATEILHON padoThI

3adanue 1. BeibepuTe MoI0’KEeHUs, IPABUIBHO XapaKTEPU3YIOIUE CBOMCTBA KCAHTMHOKCH/IA3bI.

A. Ee koepMeHTOM sIBIsIETCS MPOU3BOAHOE BUTamuHa PP.

b. OnHuM U3 POYKTOB pEaKINK SABISETCS MEPEKUCH BOJOPOIA.

B. ®epMeHT kaTanu3zupyer JBe MocieaoBaTelbHbIe HE0OpaTUMbIe peakIMi 00pa30BaHUs MO-
YEBOM KHCIIOTBHI.

I'. CyGcTpaT pepmMeHTa — THIOKCAHTUH — HMMEET MEHBIIYI0 pacTBOPUMOCTh, YeM MOYEBast
KHCJIOTA.

J1. ®epmeHT obnazaeT abCOMOTHON cIeln(UIHOCTBIO K CyOCTpary.

3aoanue 2. 1lpu obcnenoBanuy 00JILHOTO PpEBMAaTU3MOM I10CJIE MAaCCUBHOM Tepanuy KOPTHKO-
CTepOUaMHU YCTaHOBJIEHA TUIIepypUKeMHUs. B pe3ynbTaTe akTHBaIllMU KaKOr0 METAO0IMYECKOro Mpo-
1[ecca pa3BUBAIOTCS JIaHHbIE HApYLICHUS?

A. VlHTeHCUBHOTO pacrnajia GenKoB. b. AxTHBanny IIIFOKOHEOTEHE3A.

B. HTeHCHBHOTO pacnana MypruHOBBIX HYKJIEOTHIOB. I'. MoOunu3anuu JUnma0B.

J1. IHTEeHCUBHOTO pacnaia NUPUMHUINHOBBIX HYKJIEOTHUIOB.

3aoanue 3. JlonoHUTE HETOCTAIOMIUMHA KOMIIOHEHTAMHU PEAKIIMU CUHTE3a IMTyPUHOBBIX PHUOO-
HYKJIEOTH/IOB.

1. ®PII® + ? — 5 — pochopubdo3unaMuH. A. I'nn.

2. UMD +T'TD + Act — ? b. AM®.

3. Pu6o3o-5-pochar + AT® — ? + AMOD. B. I'ny.

4. UMD + ATO + ? > T'MO. ['. ®PIID.
I. ATO.
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3aoanue 4. JIonosHUTEe HEAOCTAIONUME KOMIOHEHTAMU PEaKIUU CHHTE3a MHUPUMHINHOBBIX
HYKJICOTH/IOB.
1. Kapbamoundocdar + ? — kapbamomnacnaprar. A. OPIIO.

2. Oporart + 7 - OM® + H4P207. b. Acn.

3.0M® —» CO2 +7? B. AT®.
4. YMD+? > VD +7? . A1®.
S.VAID +? > VTD +? . YMO.

Hpa6uﬂbHOCWIb peweﬂuﬁ npoeeponie, conocmaeue ux ¢ omeemamul.

IIpoBepbTe Bamu 3HaHus (CAMOKOHTPOJIb YCBOEHHSI TEMbI)

3aoanue 1. Ilpu Tepanuu HEKOTOPHIX (GOPM paka MPUMEHSIOTCS HHTHOUTOPBI TUTHAPOdOIa-
TpeaykTasbl. TOpMOKEHHE KaKHX PEaKIUid ONpeaessieT IMTOCTaTHIECKOe IeHCTBHE mperapaTa’?

A. CuHTE3 TUMUIUIIOBBIX HYKJICOTHIOB. I'. CuHTe3 HIUTUIMIOBBIX HYKJICOTH IOB.

b. CuHTe3 mypruHOBOIO sipa HyKICOTHIOB. J. Cunare3 nYM®.

B. CuHTe3 1€30KCUITUTHAHIOBBIX HYKJICOTHIOB.

3aoanue 2. Kenmune ¢ auMQoneHKo30M Ha3zHau€H WHIUOUTOP THOPEAOKCHHPEIYKTa3bl.
Ha uem ocHOBaHO HUTOCTaTHYECKOE JIeHiCTBUE IIpenapaTa?

A. Unrubupyercs cunres UMO. I'. Uurubupyercs cunres al' 1d.

b. Uarubupyercst CHHTE3 OPOTOBOM KHCIIOTHI. . Narubupyercs cunres YMO.

B. Uurubupyercs cunre3 LIMO.

OTBeTHI K 33JJaHUSM
Jlna camonpoeepku ucxo0Ho2o0 ypoeHsa 3HaHUIL '
1-A5b2;B4;,T3;1;E6.
2 — (1 — ne3zokcuanenosunaudocdar; 2 — nutuauEMOoHOpochat; 3 — ME30KCUTyaHO3UH-TPH-
docdar; 4 — ypunuaaudocdar). 3— A 3; b 1; B2; T4, 5).
Jlna camocmosamenvhoul padomet.
1-5,B.2-B.3-1A;25;3I";4A.4-1b6;2A;3;4B,I'; 5B, T.

JIABOPATOPHAS PABOTA (30 munyT)

HNHCTPYKIHSA K NPAKTHYECKOMY 3aHATHIO

Onpeodenenue cooepicanus Mo4esoll Kuciomol 6 moue

MoueBast KHCIIOTa y YeIOBEKa SIBIISIETCSI KOHEYHBIM MPOJYKTOM OOMEHA IYPHHOBBIX OCHOBA-
HU, BXOJSIIUX B COCTaB CJIOXKHBIX OEJIKOB — HYKJIECOIPOTEHHOB.

B Hopme y denmoBeka ¢ MOYOH BbIIeNseTCS MouyeBOM kucnotel 1,6-3,54 mmons/cyT
(270-600 mr/cyT).

Ipunyun memooa. MeTo1 OCHOBaH Ha CHIOCOOHOCTH MOYEBOM KHCIIOTHI BOCCTaHABIUBATH (OC-
¢dopHO-BOIB(GPaMOBBII peakTHB B (HochopHO-BOIB(HPAMOBYIO CHHB, HHTEHCUBHOCTh OKPACKU KOTO-
poii IpoIopLUOHAlIbHA COAEPXKaHUI Mo4yeBOM kucioTsl. KomndyectBo ¢ocopHO-BOIBPPaAMOBOiL
CHHEH OmpeensieTcs MyTeM TUTPOBaHus KpacHOH KpoBsiHOit cosbio K2[Fe(CN)e]. ITociennss okwc-
nsieT pochopHO-BOIB(YPAMOBYIO CHHB, M CHHEE OKpAIIMBAHUE HCYE3aeT.

Xoo pabomwr. K 1,5 mu moun npubasistor 1 mn 20%-Horo pactBopa kapOoHaTa HATpUs U
1 M pochopro-BosbhppamoBoro peaktua donnHa, nepemernbaioT U TUTpyT 0,01 H pacTBOpoM
K3[Fe(CN)e] 10 ncUe3HOBEHUS] CHHETO OKPALTMBAHUSL.

Copep:xaHrie MOUYE€BOM KHUCIOTHI (B MI') B CyTOYHON MOY€ BBIYUCIISAIOT 110 hopMyIie:
Mouesas kuciora, mr/cyt= 0,8 -a-¢ [ 1,5,
rae 0,8 mr mouesoii kucnotbl coorBercTByeT 1 M1 K3[Fe(CN)s]; @ —xomuuectBo K3[Fe(CN)g], mo-
Ie/IIee Ha THTPOBAHUE, MIT; 8 — CYTOUHBIN Anype3, Mi; 1,5 — 006beM mpoOsl, MII.
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Koadduuuent nepecuera B equnnnbl CU (Mmmons/cyt) pasen 0,0059.

Pesynbrat: a = Pacuer:

Knunuxo-ouaecnocmuueckoe 3nauenue. I'unoypukypusi (YMEHBIICHUE BBIICICHUS MOYEBOU
KHUCJIOTHI C MOYOIi) OTMEYAeTCs Py mojarpe, Hepure, MouYeyHON HEJOCTATOYHOCTH; TUIIEPYPHKY-
pust (YBEIMUYCHUE BBIICICHUS MOYEBOM KUCIOTHI C MOYOil) — IpU JICHKEMHUH, YCUJICHHOM Pacriajie
HYKJICOIPOTEHHOB. Y JETEeH BBIICISACTCS OTHOCHTEIBHO OOJIbIIE MOYEBOW KUCIOTHI, YEM y B3POC-
JbIX. BelJeneHre MOueBOil KUCIOTHI 3aBUCHT OT COJEpPIKAaHHs IIyPHHOB B MHUILE U MHTEHCUBHOCTH
oOMeHa HYKJICOITPOTEHHOB.

[Tpu moxarpe coix MOYEBOW KUCIOTHI (YpaThl) OTKJIAABIBAIOTCS B XPSILIAX, MBIIIIAX U CIH3H-
croifi cymke cycraBoB. CojepKaHHE MOYEBOW KHCIOTHI B KPOBH MOXKET OBITH ITOBBIIICHO,
a B MOY€ MTOHIKEHO.

BriBox:

[Tognuce npenonasaresns:

3AHSITHE 19. MATPUYHBIE BUOCUHTE3bI (CMHTE3 THK, PHK, BEJIKOB).
COBPEMEHHBIE METO/JbI MOJIEKYJ/JIAPHOU BUOJIOT' TN

AKTyaJILHOCTb TEMBbI

3HAaHUE CTPOEHUS HYKJIEHMHOBBIX KUCJIOT IIO3BOJIAET IIOHATh MEXaHU3MBI [IEPENAaYu U peannsa-
LMY T€HETUYECKON MH(pOpMalluu B KJIETKE, OBJIAJIeTh OCHOBAMU MIOHUMAaHUs NIPUYUH HACIIEACTBEH-
HBIX 3200J€BaHUN U pa3paboTaTh METOABI UX JiedeHus. HykiieoTuapl BEINOIHSIOT psf cnenuduye-
ckux (pyHKIHHA. HeKoTOphIe U3 HUX HCIIONIB3YIOTCS B KAYECTBE JIEKAPCTBEHHBIX MPETIapaToB.

Mean 3ansaTUs

Y CBOUTBH MOJIEKYJISIPHBIE MEXaHU3MBI PEITIMKALMY, TPAHCKPUIILIUH, TPAHCIISILIUU U MEXAHU3MBbI
ux perymsinun. CucTeMaTHu3HpoBaTh 3TU 3HAHUA U 00CYIUTh BO3MOYKHBIE MEXaHU3Mbl HAPYIIEHUH
pean3anuy reHeTH4ecKor MH(pOopMaLiK 1715 MIOHUMAaHUSI TIOCEICTBUN U MTOAXO0A0B K JIEUEHUIO 3TUX
HapyILICHUN.

TpeboBanus K HCXOAHOMY YPOBHIO 3HAHMIA
JUJ1sl IOJTHOTO YCBOEHUS TEMbI HEOOXO0IUMO MOBTOPUTH:
® U3 Kypca Ouono2uu:
— CTpOEHHE KIETKH;
— MEXaHM3Mbl MUTO3a ¥ MEi103a;
® OUOOPeAHUYECKOU XUMUU.
— CTPOEHHE MOHOHYKJICOTH/IOB;
— 001Ire MPUHIUIBI TPOCTPAHCTBEHHON OpraHu3alnuy HyKJI€MHOBBIX KHCIIOT;
— Ouojormyeckasi pojb HyKIEHHOBBIX KHUCIOT.

JJ1st caMonpoBepKH MCXOHOT0 YPOBHS 3HAHUI BBIIIOJIHUTE CJEeAyIOLINe 3aJaHUA:

3aoanue 1. llogOepute mapbl U HAUIIUTE HOPMYITY.

HazBanue CocTaBHbIE YaCTH
A. I'yaHosuH 1. Pu6o3a, dpocdar, anennn
b. AnenunoBas Kuciaora 2. Jleokcuprbo03a, THMHUH
B. Ypunun 3. I'yanus, pubo3za
I'. Jezoxkcul IMD 4. Ypauun, pudosza
J. Tumuaua 5. @ocdat, ne30kcuprd03a, MUTO3HH
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Dopmynwi:
A.

3aoanue 2. Beibepure, uro orHocutcs: Toibko k JIHK; Tonsko k PHK; k JIHK u PHK.

A. XpaHeHue TeHeTHYEeCKOW HH(POPMAIIHH.
b. A, T, T, L.
B. [lutomnasma.

I. 3/ 5'-hocdomuddupHast cBA3L MEXITY MOHOHYKICOTHIAMM.

J. lezokcupubo3a.

E. Peanuzauus reHetnyeckoil HHGopMaIu.
XK. Puboza.

3. Snpo.

nATILY, L

K. CTaGuibHOCTE CTPYKTYPBI TIOIICPIKUBACTCS BOJTOPOIHBIMHU CBSI3SIMH.

3aoanue 3. Tlonp3ysich pUCYHKOM (HCIOIB30BaTh HUPPY), HOJOSPUTE MaPHI.

A. PubocoMmsl.
b. I'magkas sHgommazMaTudeckas CeTh.

B. lllepoxoBaTas 3H0IJIa3MaTHYECKas
CETh.

I'. Anmapar I'onbmxu.

M. JInzocoMBl.

E. Ilnazmarnueckas memOpaHa.
K. Ilutockener.

3. Anpo.

. A npeiko.

K. Mutoxonapus.

HpaeuﬂbHocmb pewenuﬁ npoeepbnie, conocmaesue ux ¢ omeemamul.
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Bonpocs! nu1s1 06cyxneHust

1. Peruukamusi, 6uosnoruyeckas poiib, cyOcTpaThl, (PEpMEHTHI, MOJEKYISPHBIA MEXaHU3M.
Oco6ennoctu cunresa JJHK y sykapuor.

2. Tpanckpunuus, 6M0IOrn4ecKas pojib, MOJEKYJIAPHbBII MEXaHU3M, MEXaHU3MbI PETrYJISILUN
aKTUBHOCTH reHoB (cxema JKakoba—Moso, cxema 'eopruesa), npoueccur PHK.

3. PexorHunus v TpaHCIALUSA KaK 3Talbl pealu3alii FeHeTHYeCKOi nHpOpMaLnuu B KIIETKE.
KomnoneHnTsl OenokcuHTe3upyromei cucteMbl. Pekoraunus (CyOKIeTOYHas JTOKaIU3aIHs, CXema,
cyocrpaTtHas cnenuduanocts APCas). Pons TPHK B cunTese Genka.

4. CoBpeMeHHOE IpeIcTaBiIeHre 0 OnocunTese Oenka. Perymsanus 6uocunresa 6enka B KJIETKe
Ha TeHETHYECKOM YpOBHE (pOJib THCTOHOB, TOPMOHOB U KMPOPACTBOPUMBIX BUTaMHUHOB). [locT-
TpaHCISIIUOHHASA MOAU(UKALIMS MOJIEKY Oenka (THIpOKCUIIMPOBAaHUE, TIIMKO3UIMPOBAHUE, OTPAHH-
YEHHBIN MpoTeonn3, pochopunupoBanne, KapOOKCUITUPOBAHUE).

5. CoBpeMEHHbBIE METO/1bI MOJIEKYJIIPHOM OMOJIOrMH U UX IPUMEHEHHE (ITOJIMMEpa3Has LIeNHas
peaKiysl, FeHHasi MHKEHEPHs B CTOMATOJIOIHH).

JUTEPATYPA JJISI IOATOTOBKHA
OcHosnasn

1. Buonozuueckas xumus 6 cmomamonozuu / A. JI. Taranosuy, E. A. JleBuna. Munck : Hosoe 3nanue, 2022.
C. 244-273.

2. Buonozuueckas xumus / A. JI. Taranosud [u ap.]. Munck : Benapycs, 2013. C. 126-143.

3. Kowncnexm nexuuii.

Honoanumensvhasn

4. Buonoeuueckas xumus / B. K. Kyxta [u gp.]. Mocksa : Bunom, Munck : Acap, 2008. C. 344-373, 379-380, 387—
418.

5. Buoxumus 4enosexa / P. Mappu [u ap.]. Mocksa : Mup, 1993.

6. Hyxaeonpomeunwt : yue6. mocodue / A. JI. Taranosuu [u ap.]. Munck, 2000. 67 c.

3aganus 1J151 CAaMOCTOATEILHON padoThI

3aoanue 1. 1.1. BcnoMHUTE, YTO OCHOBHAs «JJOrMa» MOJICKYJISIPHOI OMOJIOTMHU yKa3bIBaeT Ha
7IBa OCHOBHBIX HAIIPABIICHHS TOTOKA T€HETHYECKON MH(OPMAIIUH B KIIETKE:

A. Xpanenue u nepegaya vHGopManuu (peruiMkanus 1 penapamus).

b. Peanu3zanus renetndyeckoit HH(GpOpMaIuy — SKCIPECCHsI TEHOB (PEKOTHUIINS, TPAHCKPUIIIHS
U TPAHCIIALMSA).

Ha pricynke nokazaHbl OCHOBHbIE YUaCTHUKU MEXaHU3Ma PEIUIMKALH Y 3YKapHOT.

3 _ , PHK-npaitnep

Mudupyiowas \ e

yens NLAA AT JHK-nonumepasa
Yanmesie npaiaiepa : ‘ e RPA-6enku
Atli=nomueepea € B (8SB) Xenukaza

¥panerwe PHK-npainepa - |

PHKasaHi : N \::\ LR ) \\) I ’ 5
= N\ | \\ \ |

JanonHerue "Gpeun” - 0, | 2 _ [ |

| NHK-nommepasa —‘1_!_ /VA--(‘ \t/ g U | [
————— V _\\\ LB - RPA-Benkn

g:::mz:a TN\ LU 2a® (SSB)
-1 Vi SgAL ) g 0
J 2 _ A PHK-npaimep
Omemaowaa N Ve () \

yens e,
AHK-nonumepasa ¢

5= Z AHK-nonumepasaf

1.2. Hanumwmre cymMapHyro peakiuio, kataausupyemyto JJHK-nonmumepasoit nenpTa.

85



3a0anue 2. Bpibepure yTBEpXKAEHUS, KOTOPBIE XapaKTEPHU3YIOT MPOLECC TPAHCKPUIINU
y 3yKapuor.

A. PHK cunresupyercs B sape. 1 AK
b. PHK-nonumepasa Il TpeGyer Hanuuus npaiimepa. :::.::. +1-PHK —-()—‘2150
B. IlepBu4HBINi TPAaHCKPUNT COACPKUT U DK30HBI, U UH- ' I

TPOHBI.

I'. «Ksnuposanue» 5'-xorra ”PHK npoucxoaut B uto-
IJ1a3Me 1 3aBepuiaet npouecc co3peBanus UPHK.

u-PH
3adanue 3. MexaHU3MBI peann3alii TeHeTUIeCKON UH- O\ \ \3
ALG

dbopMaiuu B KJIeTKe MHOro3Tarnubl. Ha pucynke n3o0paskeHsl > (3 UAG 3
OCHOBHBIC JTalbl JKcnpeccuu TeHoB. [logbepute maps / 2 _/‘J!? 4 l
(OyxBa — Tabmuna, nudpa — PUCYHOK). O '
pacty “u}/ Puiiocoma 8
A. Tepmunanus NOAHNEATHANAR
b. Pexoraunus ek 5
B. Ununpanus cOPMHPOBABIIARCHE |
. NOTHNENTHANAR
I'. Cexpenus uens 1
. @opmupoBaHue NPOCTPAHCTBEHHON CTPYKTYPBI 6.
E. Dnonranus

Hpa6uﬂbHOCWZb pemeHuﬁ npoeepbme, conocmasue ux ¢ omeenamu.

IIpoBepbTe Bamum 3HaHUS (CAMOKOHTPOJIb YCBOCHHMS T€Mbl)
3aoanue 1. Hanummre peakuuto, karanusupyemyro APCazoil.

3aoanue 2. Ilouemy 60S+40S=80S, a 50S+30S=70S? BribepuTte npaBuiIbHbII OTBET.
1. CkopocTh CEeIMMEHTAINH 3aBUCUT OT MacChl YaCTHII.

2. CKOpOCTb CETUMEHTAIINH 3aBUCUT OT (POPMBI YACTHII.

3. CKOpOCTh CETUMEHTAIIMH 3aBUCHUT OT MAaCChl U (DOPMBI YACTHII.

288,58 n 238,58 PHE
Ebﬂﬁs PHE @ 35 desxoR @
eJIKOE 168 PHEK
m 185 PHE m 21 bemox

33 Gemxa 705
80S

3aoanue 3. Ha pucyHke mokazaHa cxema CTpyKTyphblI lac-onepona.

CAP HAYMATS CHHTERA

| | | | [ Z -TeH

I—
oneparop
L )
MPOMOTOP

e o M -

PHE noaumepaza

CAP (xatabonuTamu akTUBUPYEMbIii 0enok). IToT Oenok — perentop HAM®, ypoBeHb KOTOPOI
B KJIETKE OIPE/EIIAETCSl YPOBHEM IIFOKO3bI (CHIPKEHHE KOJIMYECTBA [IIIOKO3bI B ITUTATENBHOM Cpejie Mpu-
BOJIUT K MOBBIIeHNIO YpoBHS HAM® B kietke). CAP, cBszannblii ¢ TAM®, npucoeaunsiercs k JIHK u
crumynupyet PHK-nonmumepasy, npu 3Tom ee akTUBHOCTh yBennuuaercs B 2050 pas.

Pemnpeccop cBsI3aH ¢ OIEPOHOM B OTCYTCTBHUE JIAKTO3BI.
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A. JlonoaHUTE CTPOKY:
IIPOMOTOP — MECTO CBS3BIBAHUS

OIIePaTOp — MECTO CBSA3BIBAHUS .

b. N300pa3uTe cxeMaTHYECKH, UCTIONb3Ys MpeiaraeMble Bbille (GOpMBbI JUIsl yYACTHUKOB, UX
pacnosoXeHHe Ha ONEPOHE MPH CIEAYIMUX 4-X COCTOSHHUAX. B KakoM n3 HUX OyIyT CHHTE3HpPO-
BaHbl O€JIKHU, KOJAUPYEMBbIE OIIEPOHOM?

KommoHneHT cpenpl 1 2 3 4

JIakTo3a
I'mroxo3a + + - -

1
2
3
4

+
|
|
+

3aoanue 4. Pacnonoxure B MpaBWIbHON IOCIEAOBATEIbHOCTU JTalbl IPOBEICHUS
IILP-nnarHoCTUKH.

A. lenarypanusa JJHK.

b. Beinenenue JIHK 13 Ouonornyeckoro Marepuania.

B. YaBoenue JHK ¢ momompro Tag-nosmmepassl.

I'. «OTxur» npaitmepa.

J1. DnexTpodopes B renie u aHAIN3 aMILTA(UIIMPOBAHHBIX (PPAarMEHTOB.

OTBeThI K 33JaHUSIM

Jna camonpogepku ucxo0Ho20 ypOGHA 3HAHUIL.

1-A3;b1;B4;,T'5; 12.2—-(AHK—-A, b, I; PHK - B, E, K, ; IHK u PHK - T, K, 3).
3-A7;,63;B10;T4, 19,E6;K11;32; 1 1,KS5.

Jlna camocmosamenvhoul padomet:

2-A,B.3-A4,b1;B2;I6;]15;E3.

3AHATHE 20. KOJVWIOKBUYM 11O TEMAM «OBMEH ITPOCTBIX BEJIKOB»,
«OBMEH HYKJIEOITPOTEMHOB. BUOCHHTE3 ITHK, PHK U BEJIKA»

BOl'[pOCLI MJIA MOATOTOBKH K KOJJIOKBUYMY

1. A3oTHCTBI 6anaHc, €ro COCTOSTHUE B HOpME | TIpu naTojioruu. UTo xapakrepusyer Kod(d-
(bUIMEeHT U3HAIIUBaHUs?

2. buonormueckas neHHOCTH OenkoB. Hopmel Oerka B nutanny. He3ameHnMble aMUHOKHCTIOTHI.

3. I'maponu3 OenkoB (MpoTeonn3), BUabl. Posib orpaHMueHHOT0 MpoTeonn3a B opranuizme. 00-
1ast XapakTepUCTUKA IPOTEOTUTHUYECKUX (DEPMEHTOB.

4. TlepeBapuBanue 6enkoB. [IpoTeassl jxeyJ04HO-KHILIEYHOTO TPAKTa, MECTO 00pa30BaHusl, Me-
XaHU3M aKTHBHUPOBaHUSA, CyOcTpaTHas crennpuiyHocTb. OOpa3oBaHUE COJISTHOW KHUCIIOTHI B KETYIKE.
Pone HCI B nepeBapuBanmu. BeacbiBanne aMUHOKHCIIOT. TpaHCIIOPT aMUHOKHUCIIOT B KIIETKH.

5. T'nuenwue 6enkoB B kumeyHuke. O0e3Bpe)KMBAHNE TOKCUIHBIX TIPOYKTOB, 00PA3YIOITUXCSI
IIPU THUEHUH OEJIKOB B KUILICUHUKE.

6. KuCIOTHOCTB KeyT09HOTO COKa: MPHHIIUT ONpPEACTICHHS, COAeP)KaHuE B HOPME.

7. AMMHOKHCIOTHBIN (OH/ KJIETKH, €ro MOMOJIHEHUE U UCTIONIb30BaHHeE.

8. IlepeammnampoBanue. Ponp BuTammuHa Bs. YMETh mucaTh peaknuu rmepeaMHHUPOBAHHS C
Y4acTHEM aJIaHMHOBOM U aclaparnHOBOM TpaHCAaMMHA3. 3HaTh UX IMAarHOCTUYECKOE 3HAYCHHUE.
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9. Bunbl nezamuHupoBaHMs. [ TyramMaTaeruAporeHa3Has peakius: XUMU3M, KO(DEepMEHTHI,
3HaueHue. Hempsimoe nesaMuHupoBaHueE.

10. ITytn mpeBpareHusi 0€3a30THCTOTO OCTaTKa AMUHOKHUCIIOT. | TIFOKOTEHHbBIE U KETOT'€HHBIC
aMUHOKHCIIOTHI. Peakiny TpaHcaMMHUPOBAHUS U BOCCTAHOBUTEIHLHOTO aMUHUPOBAHHS KaK CIIOCOObI
CHHTE€3a HOBBIX aMHHOKHCIIOT.

11. Mexanu3mbl 00€3BpEKHUBAHUS aMMHAKa. ¥ METh U300pa3uTh CXEMY CUHTE3a MOYEBHHbI, PEaK-
IIMM CUHTE3a acraparuHa, rIyTaMHHA U BOCCTAHOBUTEIBHOTO aMHUHUPOBAHMUS O- KETOTIIyTapara.

12. OcraTouHbIi a30T, MPUHIIUI ONpeaeIeHNs. 3HaUeHUE ONPeIeICHUsI MOYEBHHBI U OCTAaTOY-
HOTO a30Ta B KJIMHHUKE.

13. Peakuuu nexapOOKCHUIMPOBAHUS aMUHOKUCIIOT, OMOT€HHBIE aMUHBI. YMETh Hamucarh pe-
aKIUHM CHHTE3a CEPOTOHUHA, TUCTAMHHA, Y-aMHHOMACIITHON KUCIIOTHI, 3HAaTh X POJIb B OpraHU3Me.

14. KaTexonaMuHbl, 00pa30BaHUEe U OMOJIOTHYECKAs POJIb.

15. IlepeBaprBaHn€ HYKJIIEOIPOTEUHOB B JKEIYA0YHO-KUILIEYHOM TPAKTE.

16. I1ytu peyTUIM3UIUN a30TUCTHIX OCHOBAHUI U HYKJIEO3U]IOB B KJIETKE.

17. Koneunsle MpOAYKTHI pacma/ia MypuHOBBIX M MUPUMHUINHOBBIX HYKJICOTHI0B. Peakium 00-
pa3oBaHUsl MOYEBOU KUCIOTHI. [ uniepypuKkemMusi: MpUYHHbBI U MOCIEICTBUS.

18. buocuHTE3 MYypPUHOBBIX M MUPUMUIMHOBBIX HYKJICOTHIOB de novo: cyOCTpaThl, KIFOYEBbIC
(bepMeHTBI, OCHOBHBIE MPOMEKYTOUHBIE TPOAYKTHI. Perynsanus cuntesa. Pons BUTaMUHOB.

19. IlpumeHeHne B MEUIIMHE CHHTETHYECKUX CTPYKTYPHBIX aHAIOTOB HYKJICO3U 0B U (posme-
BOM KHCIIOTBI.

20. O6pazoBanue ne30kcuprboHyKIeoTn10B s cuaTe3a JJHK (cxema).

21. Penmukanus. Cybcrpatsl, pepMeHThl, MexaHu3M. OCOOEHHOCTH Yy 3YKapHOT.

22. Tpauckpuriusi. DepMeHTHI, CyOCTpaThl, MEXaHU3M, 0COOCHHOCTH Y YKapUOT, PETYIISIIHUS.

23.Pexkornuns U COOCTBEHHO TPAHCIAIMS KaK 3Tarbl OMOCHMHTE3a Oeika B KIeTKe (poJib
TPHK, APCa3sl, ctpoenue pubocom 1 o0111e TPUHLUIIBI MEXaHU3Ma TPAHCIISLIUU, UCTOYHUKU SHEp-
UM 151 OMocHHTEe3a OeNKa, peryJisius).

24. Bupl TOCTTPAHCISAIMOHHON MoAr(UKaNU OEIKOB.

25. CoBpeMeHHBIE METOIbI MOJICKYJISIPHOM OMOJIOTHUH U UX IPUMEHEHHUE B METUIIMHCKOM MpaK-
tuke (I1L[P, renHas uH>xeHepust B CTOMaTOJIOTHH ).

3AHSATHE 21. OBIIASI XAPAKTEPUCTUKA H OCOBEHHOCTH
BHOJJOI'HMYECKOI'O JEUCTBUSA 'OPMOHOB. MEXAHU3MBbI
JAEUCTBUSA TOPMOHOB

AKTYaJIbHOCTDH TeMbl

['opMOHBI — MoOJIEKYIBI Pa3HON XUMHUYECKOM MPUPOIbl, CHHTE3UPYEMBIE JKEJI€3aMU BHYTPEH-
Hell cekpery U/UiaK CrieUalbHbIMU KJIETKaMU U BBIMOJIHSAIOLINE POJIb IEPBUYHBIX [TOCPETHUKOB B
MeXxaHHM3Max Mepe1ayu CUTHAJIOB, KOTOPHIMU OOMEHHUBAIOTCS KJIETKH B MPOLIECCE )KU3HEAEATEIbHO-
ctu. CUrHalIbHBIE ITyTH, KOTOPble MHULIMUPYIOTCS TOPMOHAMHU, TIepeiatoT HH(OPMAIIUIO BHYTPHU Kile-
TOK K UCTIOJTHUTEIBbHBIM ccTeMaM ((epMEHTbI, KaHaJIbl, IPOLECCH CHHTE3a OEJIKOB U T.11.), 4TO 00ec-
MIEYNBACT CIAKEHHYIO HHTETPAIbHYIO OTBETHYIO PEAKLIUIO KIETOK, MOJIEPKUBasi UX MPHUCIIOcobIe-
HUE K MEHSIOIIMMCS YCIIOBUSIM BO BHEIIHEH JUIsl KJIeToK cpene. Hapymenue cuHTesa, CeKpeluu,
TPAHCHOPTA U PELENIH TOPMOHOB KJIETKaMH JIEXKHUT B OCHOBE MHOTOOOPA3HbIX YHIOKPUHHBIX pac-
cTpoiicTB. [ToHMMaHne MEXaHU3MOB TAKUX PACCTPOUCTB — BAKHOE YCIOBUE TOYHOW JMATHOCTUKH
U IIeJICHANPaBICHHON Tepanuu HJOKPUHHBIX 32001€BaHUH.

Iean 3ansaTusn

I/I3y‘-II/ITB 0COOEHHOCTHU YCTpOﬁCTBa HYTCI>'I BHyTpHKHeTO‘{HOﬁ nepeaavun CUuraajia B 3aBUCUMO-
CTH OT XUMHYECKOI'0 CTPOCHUA TOPMOHOB, 1 TUIIOB TOPMOHAJIBHBIX PEUCIITOPOB. Hay'-II/ITBCSI nmpume-
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HSTH 3HAHUS O MEXaHU3Me JICHCTBUS MHIUBUyaTbHBIX TOPMOHOB JIJIsl OOBSICHEHUS PACCTPOUCTB Me-
TaboIM3Ma pU HAPYIICHUH CUHTE3a, TPAHCIIOPTa TOPMOHOB M U3MEHEHMSIX BO BHYTPHUKJIETOUHBIX
NyTAX Iepeadyn CUrHaia.

PeKOMeH}IyeMLIe TEMBbI 1JH pe(l)epaTHBHLIX JAOKJIA10B

1. MexaHu3M JEeHCTBUS CTEPOUIHBIX TOPMOHOB: BHYTPHKJIETOYHAS PELENLUs, B3aUMOICH-
CTBHME C T€HOMOM KJIETKH, aKTUBALMsI CUHTE3a (DEPMEHTOB.

2. Tumbl TOpMOHANBHBIX pelenTopoB. Mexanusm peueniuu ropmoHoB 1-TMS u 7-TMS pe-
uenropamu. [IposiBneHus HacaeACTBEHHOT O 1e(heKTa pelenTopoB.

3. Oxcupa a30Ta: IPOUCXOXKACHUE, PETYIIATOPHOE JeHCTBHE B OpraHU3Me, HCIOIh30BAHUE B Jie-
KapCTBEHHOW TepanuH.

4. T'a3000pa3Hble MOJIEKYJIBl — YYaCTHUKH I€peaaun CUTHAJIOB

5. @akTopbl pocTa, UX PELENTOPbI, MEXaHU3M JIeHCTBUSA. 3HAU€HHE B MEKKIETOUHOM B3aUMO-
JEUCTBUH.

6. I'opMOHBI B ITPAKTUKE CTOMATOJIOTA.

TpeboBanus K HCXOJHOMY YPOBHIO 3HAHMIA
JI71s TOJTHOTO YCBOGHUS TEMBI HEOOXO0AUMO TIOBTOPUTH U3:
® anamomuu uenoeexa.
— AHATOMHUIO JKelle3 BHYTPEHHEH CEeKPeIH;
® 2ucmonocuu.
— THUCTOJIOTHYECKOE CTPOCHHUE JKeJie3 BHYTPEHHEH CEKpeluy ¥ TOPMOHBI, CHHTE3HPYEMbIE MU,
— AIlY I-cucremy;
— THIIBl TOPMOHAIIBHON CEKPELMHU: SHIOKPHHHYIO, HEHPOIHIOKPUHHYIO, TIapa- ¥ ayTOKPHHHYIO;
® OUOOP2AHUYECKOU XUMUU.
— CTpOEHHE M CBOWCTBA OEJIKOB U MENTUIOB;
— XOJIECTEPOJI ¥ CTEPOUIBI — CTPOCHUE U CBOICTBA.

I[J'[ﬂ MPOBEPKU UCXOTHOI'O YPOBHHA 3HAHUM BBLINOJHHUTE CJIeAyrIue 3aJaHus:

3aoanue 1. IlogoGepure COOTBETCTBYIONINE apbl TOPMOH — MCTOYHUK TOPMOHA:
A. a-Knetkn octpoBkoB Jlanrepranca. 1. I'mokaros.

b. B-Knetku octpoBkoB Jlanrepranca. 2. MuHepanoKOpTUKOHIBI.
B. C-KneTtku miuTOBUIHON JKEJIE3EI. 3. [ TIOKOKOPTUKOUIBI.

I'. ®onnukynsipHbIe KIETKH MUTOBUIHON *ene3bl. 4. UHCynuH.

J1. CeTuaras 30Ha KOpbl HAJIIOUEYHUKOB. 5. I[lonoBbie TOPMOHBI.

E. [1lyukoBast 30Ha KOpbI HAAMIOYEYHHUKOB. 6. TupeoKaIbITUTOHHH.

XK. KinyboukoBasi 30Ha KOPbI HAJIIOYEYHUKOB. 7. TUPOKCHH.

3aoanue 2. BeiGepuTte NpaBUIbHBIN OTBET: TEPMUH «OHAOKPUHHBIN HCIONB3YIOT €CIIH:

A. T'opMOH, CUHTE3UPYEMBIN KIETKOW, BBIAENIAETCSA B OKPYKAIOILIYIO CPENY U IEUCTBYET Ha psi-
JIOM PAaCIIOJIOKEHHBIE KIETKH.

b. I'opMOH, CHHTE3UPYEMBIN KIIETKOW, BBIAEIAETCA B OKPYXKAIOLIYIO Cpely U JEHCTBYET Ha
KJIETKY, B KOTOPOI1 OH ObLI CHHTE3UPOBaH.

B. HelipomenuaTop, BbLAEIAETCS HEMPOHAMU B CHHAIITHYECKOE ITPOCTPAHCTBO.

I'. 'opMOH, CHUHTE3UpPYEMBIN KJIETKOW, BBIIEIAETCS B KPOBb M JICMCTBYET HA OTIAJIICHHBIE OT
MeCTa CUHTE3a KIIETKU.

3aoanue 3. Kakvue TOpMOHBI CEKPETUPYIOTCS MU PHU30M?
A. OKCUTOLIMH. B. Cratunsl. . MenatoHuH.
b. JIuGepunsr. I'. Ceporonun. E. MenaHouuToCTUMYJIMP YOI TOPMOH.

HpaeuﬂbHocmb pemenuﬁ npoeepbnie, conocmaesue ux ¢ omeenmamu.
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Bomnpocsl 1i1st 00CyKIeHUst

1. Knaccuduxarysi TOpMOHOB.

2. OcoOeHHOCTH CHHTE3a TOPMOHOB OEITKOBO-NIENTUIHON MPUPOIBI, CTEPOUIHON MPUPO/IBI,
IIPOU3BO/IHBIX JIUIH/IOB.

3. OcobeHHOCTH OHOJIOTUYECKOTO JICHCTBHSA TOPMOHOB. TpaHCIOpT B KPOBH.

4. Tlonsrtue «peuentop ropmoHa». Kinaccudukanuus penentopoB: BHYTPUKIETOUHbIE peLen-
TOPBI (SIEPHBIE U ITUTO30JIbHBIE, OCOOCHHOCTH CTPOEHUS), PELENTOPHI IIUTOIIa3MaTHYECKON MeM-
opansl (ctpoenue 1-TMC u 7-TMC-penenitopoB).

5. MexaHu3M [EHCTBUS TOPMOHOB CTEPOUIHON, aMUHOKHCIOTHOW M OEIKOBO-TIENTHIHON
HPUPOJIBL:

— MexaHu3M NpOBEICHHSI CUTHAIA U PAa3BUTHUS OMOJIOTHUECKOT0 AP PeKTa ¢ y94acTUEM BHYT-
PHUKJIETOYHBIX PELIEITOPOB.

— Mexanu3M npoBeJeHHs CUTHaNa U pa3BuTus 3¢ddekra ¢ yuactuem memOpanusix 7-TMC
peuenTopos (knaccuduxaips G-0e1KoB 1 MEXaHU3M UX (DYHKIIMOHUPOBAHUSL; POJIb a1€HUIATIIMKIIA3bI
u (ocdonumnazpl C; MOHATHE O BTOPUYHBIX MTOCPEIHUKAX JIEHCTBHS TOPMOHOB — IIUKJINYECKUE HYK-
neoTunsl, uHozuTONTpUdocdat, Ca?*, IMAIMIATIUIIEPOI; POJIb IPOTEMHKHUHAS).

— MexaHu3M npoBeAeHUs CUTHANIA U pa3BUTHs 3ddexTa ¢ yuactuem memOpanHbix 1-TMC
peLenTopoB (peLenTopHas U pacCTBOpUMas I'yaHUIaTLHUKIIa3bl, POJIb OKCH/IA a30Ta; PpeLieNITOPHBIE TH-
PO3MHKHHA3bI; PEIETITOPBI, aCCOIIMUPOBAHHBIC C TUPO3UHKUHA3AMH).

JIMTEPATYPA JUIsI HOAI'OTOBKH
Ocnognasn

1. Buonocuueckas xumust 6 cmomamonozuu / A. J1. Taranosuy, E. A. JleBura. Munck : Hooe 3uanue, 2022. C. 274—
289.

2. Koncnexm nexunii.
Buonoeuueckan xumus / A. J1. Taranosud [u np.]. Munck : benapycs, 2013. C.144-152.

JHononnumensnan

Buonoauueckan xumus / B. K. Kyxra [u ap.]. Mocksa : burom, Musck : Acap, 2008. C. 427-454.
Cmpoes, E. A. brnonormueckas xumus / E. A. CtpoeB. Mocksa : Beicmmas mkoda, 1986. C. 370-412.
Mapwann, B. Kimamdaeckas ouoxumus / B. Mapmarmr. Cankr-IletepOypr, 2002. 380 c.
. Pyxosoocmeo mo xmuHMYeckor >HAOKpuHONOTHU / mox pen. H. T. Crapkosoit. Carkr-IletepOypr, 1996.
C. 7-10, 201-279, 296-376

w

No ok

3agaHusA 1J1s1 CAMOCTOAATEILHOH PadoThI

3aoanue 1. BcnoMHuTE, KaKue TOPMOHBI CBSA3BIBAIOTCS C BHYTPUKJIETOYHBIMU PELIEITOPaMHU, a
KaKHe — C PelenTopaMu, BCTPOEHHBIMU B IIUTOIUIa3MaTHYECKyl0 MeMOpany. OOpaTuTe BHUMaHUE,
YTO MPH MATOJIOTMU PELENTOPOB TKAHU-MUILEHH TepsAETCs] YyBCTBUTEILHOCTh K TOPMOHY (TOPMOH
HE BBI30BET COOTBETCTBYIOIIETO META0OINYECKOTO OTBETA).

1.1. B xnuHUKY OCTYNWII OOJILHOM B COCTOSIHUU TMIIEPIIIMKEMUYECKON KOMbI. BBeienue nH-
CyJMHa HE HOPMAJINM30BaJl0 KOHLEHTPALMIO TIIOKO3bl KpoBU. Kakyio NmpuuMHY runeprivkeMun
MO>KHO IPEIOI0XKUTE Y 60JIBHOT0?

A. AHOMaNMs KJIETOYHBIX PEUEITOPOB.

b. I'mnep¢dyHKIMsS TOPMOHOB KOPbI HAIIOYEYHHUKOB.

B. HctuHHas TMIIONHCYIMHEMUS.

I'. Onyxounp 6a30(UIABHBIX KIETOK Tunodu3a.

. OnyxoJib MO3rOBOTO CJIOSI HAIMIOYEYHUKOB

1.2. V naGopaTOpHBIX KUBOTHBIX, TOABEPTLIMXCS JEHCTBUIO MyTar€HHOTO BEIlECTBa, OOHApY-
KWIA B TKaHSAX aJIEHWIATLHKIIA3Y C HU3KOM akTHUBHOCTHIO. K KakoMy ropMoHy OyayT HEUYBCTBU-
TEJbHBI OPTaHbI-MUIIEHU Y 3TUX KUBOTHBIX?

A. Octpaguony. b. Tupokcuny. B. I'mokarony. I'.Ilporecrepony. [I. Anbaoctepony.

90



3aoanue 2. BcmioMHUTE XUMHUYECKYIO TPUPOTY TOPMOHOB.

2.1. CtyneHTy npeaioKuiIu CMOJIETUPOBAaTh OMOCHHTES aJjpeHalIMHA, UCTIONb3Ys B KAUeCTBE UC-
TOYHUKA (PEPMEHTOB TOMOTEHAT MO3TOBOI'O CJIOSI HA/IMOYEYHHUKOB, a B KAUECTBE CyOCTpaTa — OIHO U3
HU)KEHA3BaHHBIX BellecTB. CTYIEHT HE CIIPABUJIICS € 33JjaHHUEM, TaK KaK UCIOIb30BaJ Il CHHTE3A:

A. luokcudenunananud. b. @enunananvn. B. Tuposun. I Jlusun. . Jodamwus.

2.2. 'V OONBHBIX C OIyXOJbIO KIyOOUYKOBOI 30HBI HA/ANMOYEYHUKA B TPHU pa3a yBEJIMYMBACTCS
OMOCHHTE3 KOPTH30J1a U KOPTHKOCTepoHa U B 70 pa3 Bo3pacTaeT OMOCHHTE3 alIbJI0CTEPOHA. Y KKUTE
METabOJIUT, UCTIOIB30BAHUE KOTOPOTO PE3KO YBEITUUMUBACTCS:

A. Cykuunun-KoA.  b. Oprocrepon.  B. Xomun. I'. Mernonun. 1. Xonecrepon.

2.3. Kakoil u3 HuKenepeurncaeHHbIX TOPMOHOB HE SBJISIETCS INIMKOIPOTEUHOM?

A. ComaroTponuH. B. JIroTeMHU3UPYIOIMI TOPMOH.

b. Tupeorponus. I'. ®onnuKyI0CTUMYIUPYIOIIUA TOPMOH.

3adanue 3. BTOpUIHBIMU TTOCPETHUKAMH JICHCTBUS TOPMOHOB Ha KIIETKY SBJISIFOTCS ITUKITYC-
ckue HykiaeoTuasl, Uds, Caz+, JUALWITIULIEpo. 3annoMHUTe, 4To HAM® 1no cBoeMy BIUSIHUIO HA
MeTaboJIU3M KIIETKH siBisieTcst aHTaronuctom ul M.

3.1. bonbHOMY B TeueHUE HEAENU BBOJIWIN Mpenapar TeoPMIINH — UHTUOUTOp docdoamdc-
tepazsl TAM®. HanpaBieHHOCTh H3MEHEHUI MeTa0oIM3Ma y TaKOTo MalienTa 0yaer mogooHa Jei-
CTBUIO:

A. Anpenaiusa. B. AnpnocrepoHna.

b. JlezokcukopTUKOCTEPOHA. I'. KopTuzouna. . Dcrpanuona.

3.2. Y GOIpHOTO TUAarHOCTHPOBAHA OMYXOJIb MO3TOBOTO CJIOSI HAAIIOUYEYHUKOB — (PEOXpOMO-
UTOMA. YPOBEHb KaKOr0 BTOPUYHOTO MOCPEIHUKA OyAeT MOBBIIIATHCS MPU 3TOM 3a00JICBaHUU?

A. TAMO. b. IlpocrarnaninHbl. B. uTM®. I'. Ca-xanpMoOy U H. J. utl M.

3.3. bonbHOM MOCTYNWII B KJIMHUKY C TUIIEPIIIMKEMUEH B PE3ybTaTe pa3BUTHUS OIYXOJIH, IPO-
nyuupytomei anpeHanuH. C MOMOIIBI0 BBEICHUS KaKUX BEIIECTB MOXXHO YMEHBIIUTh UHTCHCHUB-
HOCTb JCHCTBUSA apeHAIMHA Ha OpPraHbl-MUIICHU?

A. AktuBarops! pochoanscTepass. I ul'M®.

b. tAMO. J1. UTHruOUTOPHI KAJIBIIMEBBIX KAHAJIOB.

B. IIpocrarnaninssl.

3.4. Kakoe 13 Ha3BaHHBIX COEIMHEHUH HE SABISIETCS BTOPUYHBIM MOCPEAHUKOM B JIEHCTBUU
TOPMOHOB?

A. lnanunriaunepos. b. tTAM®. B. ul' M®. . Ca?. . I'MO.

HpLIGMJleOCmb pewenuﬁ npoeepbnie, conocmaesue ux ¢ omeemamul.

IIpoBepbTe cBOM 3HAHMA (CAMOKOHTPOJIb YCBOEHUSI T€MbI)

3aoanue 1. BuyTpusiiepHble perenTopbl 00Hapy>KEeHBI JJIs:

A. AnpeHanuHa. B. Menaronuna.
b. TpuionTupoHuHa. I'. 'opmoHna pocra. [. CepoTonuHa.
3aoanue 2. ®docdonumnasa, pacHieTuIsIFoIas dbocharuaummHo3uTONIUDOChAT

Ha JUALUITIUIEPON U UHO3UTONTpUOChAT, ITO:
A. ®ochonumnaza A1. b, Dochonumnaza Az, B. Docdonumnaza C. [I'. dochonunaza D.

3aoanue 3. Kakoii u3 HIKENEPEUNCIEHHBIX TOPMOHOB HE SIBJISETCS CTEPOUIOM?

A. Koprusod. B. JIakTOreHHBII TOPMOH.

b. AnboctepoH. I'. IIporecrepoH. J. IuruapokcuxosieKkanbugepod.
3aoanue 4. Kakoil U3 H>KENEPEUUCIEHHBIX TOPMOHOB HE SIBJISIETCS MENTHAOM?

A. OKcuTOLHH. B. I'mrokaros.

b. TpuitonTupoHuH. I'. Bazonpeccun. . TupeonnbepuH.
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3aoanue 5. Gs-0eNKM CTUMYIHMPYIOT aKTUBHOCTh aJCHMJIATLMKIIA3bl, OJJHAKO 3TO JIEHCTBHE
KpPaTKOBPEMEHHO, UTO 00YCIIOBIIEHO:

A. AT®-a3H0l aKTUBHOCTBIO 01-CYOHEIMHUIIBI.

b. AT®-a3HOl aKTUBHOCTBIO Y-CyObETUHUIIBI.

B. ®ochoamscrepasnoit aktuBHOCTBIO Gs-O€rKa.

I'. ®ochonunaznoit akTuBHOCTHIO Gs-OerKa.

. IT'T®-a3H0l aKTUBHOCTBIO 0I-CYOHEIMHUIIBI.

E. AT®-a3H0i1 aKTUBHOCTBIO Y-CYObETUHHIIBI.

3aoanue 6. PochopunupoBaHre aMUHOKHUCIIOT, conepkamux OH-rpymmel, B penentopax ropMo-
HOB IIPOMCXOJIUT C y9acTHEM KHUHa3. BriOepuTe KiHa3bl, KOTOPHIC KATAIM3UPYIOT ITH PEAKIIUH:

A. Tup-KkuHa3za. B. Cep/Tpe-kunasa. . Tup/ruc-xuHasza.

b. Tpu/tpe-kunaza.  I'. Tup/cep/Tpe-kunasa. E. Tup/Ban-kunasza.

3aoanue 7. BeibeprTte BTOPHYHBIC TOCPEIHUKH JICHCTBUS OKCHTOIIMHA:
A.Ca%". Bb.uAM®. B.ul'M®. T. Huanwnrouuepon. M. Okeupg azora. E. UDa.

OTBeTHI K 33JJaHUSIM

/Jlna camonpogepku ucxo0Ho20 ypo6H:s 3HAHUIL:
1-AL;b4,B6; T 7, 15, E3;XK2.2-T.3T, /1.

Jlna camocmosamenvnou pabomel:
11-A.12-B.21-T.22-1.23-A.31-A.32-A.33-A,T.34-]1.

3AHSATHE 22. BUOXUMUSA TOPMOHOB. IF'OPMOHBI 'NIIO®PU3A, KOPBI
HAJITOYEYHUKOB U IUTOBUAHOMU KEJIE3bI.
KAYECTBEHHBIE PEAKIIU HA 'OPMOHBI

AKTyaJILHOCTb TEMBbI

JXenes3pl BHYTpEHHEN CEKPELUHU IPOAYLUUPYIOT U BBIACIAIOT B KPOBb TOPMOHBI, KOTOPBIE BIIH-
SIOT Ha OOMEH BEIECTB, U3MEHsS (DYHKIIMIO BCErO0 OpraHU3Ma UM OTAEIbHBIX OPraHOB U CHUCTEM.
3HaHME MOJIEKYJISPHBIX MEXAHU3MOB BIIMSHUSA TOPMOHOB Ha OpPraHU3M B HOPME U IIPU NATOJIOTUYE-
CKHMX COCTOSIHUSX BAKHO JUUISl IOHUMAHHUSI PETYJIATOPHOM POJIM SHAOKPUHHOM CUCTEMBI, B KOHTPOJIE
OCHOBHBIX IIPOLIECCOB KU3HEAEATEIILHOCTH YEJIOBEKA.

Iean 3ansaTHA

3aerHI/ITL 3HAaHUA O XUMHUYCCKOM CTPOCHUU, MCXAaHU3MaX ZLCIZCTBHH TOPMOHOB THUIIOTAJIaMYyCa,
mno@ma, KOpPbI HAAITOYCYHUKOB, IHHTOBHI[HOﬁ JKCJIE3BI U TTOJIOBBIX TOPMOHOB. I/I3y‘lI/ITB nx OMoyoru-
YECKYHO POJIb B HOpME U IIpA 3H,Z[OKpPIHHOI>i I1aTOJIOTUH.

TpeGoBanusi K MCXOHOMY YPOBHIO 3HAHMH
TpeboBanus Te ke, 4YTO U K MPEIBIIYIIEMY 3aHITHIO.
J171s1 MOJTHOTO YCBOEHMSI TEMBI HEOOXOIUMO TTOBTOPUTH U3!
— Ouoxumuu. — MEXaHU3MBI JHUCTBHS TOPMOHOB.

JlJ1s1 NpOBEPKHU MCXOAHOT0 YPOBHS 3HAHMI BBINOJHHUTE CIeAYIOIINE 3aJaHNUs:

3aoanue 1. Ilocne B3auMOJEHCTBUS C PELIENTOPOM TOPMOHBI CTEPOUTHON MPUPO/IBIL:

A. AkTHBHpPYIOT MeMOpaHocBsi3aHHbIe G-0enku I'. CtumynupyroT ageHIaTHUKIIA3y
b. Cs3piBatoTCsl C TOpMOHPECTIOHCUBHBIMU 3J1e- [, AkTuBUpPYIOT dhocdomumnazy C
meHTtamu/HK

B. I'enepupytot unosuron -1,4,5-tpudocdar
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3aoanue 2. T'OpMOH, B3aMMOJECHCTBYIOUIMI C PELENTOPAaMH ¢ TUPO3UHKWHA3HOW aKTUBHOCTBIO,

3TO:
A. Tupokcun . IIporectepon
b. Uucynun I'. Bazonpeccun
B. Tupeorponun K. Anpenanua

E. PetunoeBas kucnora

3aoanue 3. HazoBuTE TOPMOHBI, B3aUMOJICHCTBYIOIUE C PELENITOPAaMH, 00J1aIal0IIMH CBOIi-
cTBaMHu (aKTOPOB TPAHCKPUIILIUU:

A. Tupokcun b. Kanbsuurpuon

B. Tupeorponun I'. Bazonpeccun

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

BOI[pOCI:I AJIs oﬁcymennﬂ

1. TopmoHBI aneHOrunodu3a: XUMUIECKOe CTPOCHUE, THITBI PELENTOPOB B TKAHIX-MHUIICHSX.
I'opMoH pocTa, KacKaJHbI MEXaHU3M YCHUJICHUS TOPMOHAJIBHOIO CHTHajia, peanusauus s¢dekra
CTT na ypoBHe TKaHel-muiieHen. Poias n30eiTounoit u Henoctatounoit cexperuu CTT.

2. Mosnconepxaliue ropMOHBI IIMTOBUIHO XKene3bl. XUMUUECKas IPUPOJa, MEXaHU3M Jeii-
CTBUS, BIUSIHUE HA MeTa0on3M. [ uno- u runeprupeos.

3. Bazompeccun: XuMuuecKkoe CTpOEHHE, THIT PELIETITOPOB B TKAHAX-MUIIEHSIX, KACKAIHBINA Me-
XaHU3M YCHUJICHHS TOPMOHAIIBHOTO CUTHAJA, peanu3anus 3¢ dexra Ba3onpeccnHa Ha ypOBHE TKaHMU-
MutieHu. Posb n30bITOYHON U HEOCTATOUHOM cekpelnu BazonpecruHa. Hecaxapublit nuaber.

4. T'opMOHBI KOPBI HAANMOYEUYHUKOB: XUMUYECKOE CTPOEHUE, MPEIIECTBEHHUK CUHTE3a, TUI
perienTopa B TKaHU-MUIICHH, peanu3anus 3¢ (deKra TIIOKOKOPTUKONI0B 1 MUHEPAIOKOPTUKOUIOB
Ha ypoBHe kiieTkd. Cunapom Kymmnra. «bpoH3oBas 001€3HbY.

JUTEPATYPA JJISI TOATOTOBKHA
Ocnoenasn
1. bBuonocuueckas xumus 6 cmomamonozuu / A. JI. Taranosuu, E. A. JleBuna. Mumck : HoBoe 3nanue, 2022.
C. 293-303, 305-312.
2. Koncnexm neximi.
3. bBuonoeuuecras xumusi / A. JI. Taranosud [u ap.]. Munck : Bemapycs, 2013. C.153-155, 157-159.
Jononnumensnasn
buonoeuueckas xumus / B. K. Kyxta [u ap.]. Mocksa : bunom, Mumck : Acap, 2008. C. 454468, 488-510.
Cmpoes, E. A. buonoruueckas xumus / E. A. Ctpoe. Mocksa : Beiciias mikosa, 1986. C. 370-412.
Mapwann, B. Knuandeckas ouoxumust / B. Mapmamn. Cankr-IletepOypr, 2002. 380 c.
. Pykosoocmeo mo knumHUYecKoi supokpunosoruu / mox pea. H. T. Crapkosoit. Caukr-IlerepOypr, 1996.
C. 15-486.
8. Brook, Ch. G. D. Essential Endocrinology / Ch. G. D. Brook, N. J. Marshall. BlackwellScience (Oxford), 2001.
P.1-164.

No gk

3agaHusA 17151 CAMOCTOSITEIbHON PadoThI

3aoanue 1. Bece npuBeieHHOE HMXKE XapaKTEPHO JUIsS JISHCTBUS Ba30IPECCHHA, 32 UCKIIIOYe-
HUEM:

A. B3aumogeiictBue ¢ MeMOPaHOCBSI3aHHBIM PELIETITOPOM

b. AkTuBHpOBaHNE MEMOPAHOCBSI3aHHOTO TeTepoTpuMepHoro G-0enka

B. AxTuBHpOBaHNE MEMOPaHOCBI3aHHOMN aJJeHUIATIUKIIAa3bI

I'. AxtuBupoBanue nporenHknHa3el G

3aoanue 2. CoMaTOTpONMH — 3TO:

A. AIIMKIINYeCKUN HOHAIIETUT

b. I'nuxonporenx

B. luknudeckuit HOHANETITH/T

I'. IIpocroii Genok

J. TlponsBogHOE aMUHOKUACTOTHI TpUNTO(haHa
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3aoanue 3. buonoruueckoe neiicTBUE COMATOTPOITHOTO TOPMOHA!
A. YBenn4MBaeT ypoBEHb IIIOKO3bI B KPOBU

b. Ctumynupyer nunonus B >KMPOBOW TKaHU

B. Ctumynupyer pacnaj IJIMKOreHa B MbIIIIax

I'. CHukaeT ypoBEHb IUIIOKO3bl B KPOBU

J1. Uarubupyer Jumnoyin3 B )KUPOBOH TKAHH

3aoanue 4. B Kakux jkene3ax CHHTE3UPYIOTCS CTEPOHIHbIE TOPMOHBI?

A. Kopa Haamo4e4yHHKOB b. Snukn JI. Mo3roBoe¢ BelecTBO HAAIIOUYCUHHUKOB
B. llluToBuHas xene3a I'. SAnunuku

3aodanue 5. Kakue ropMOHBI CHHTE3UPYIOTCS U3 XoJyiecTeposia?

A. Dctpaguon b. Tecroctepon B. Koptuzon

I'. ITporecrepon . Kansuutpuon

3aoanue 6. B nepenneii gone runodusa oopa3yrorcs:

A. T3, Ts b. II'-E> B. AKTT, CTT

I JITE, TTE . ©CI, JIT

3aoanue 7. llppuanHON HECAXapHOTO MOUYEH3HYPEHUS SBISETCS HEIOCTATOK:

A. Tupokcuna b. Bazonpeccuna

B. Uncynuna I'. I'mroxarona

3aoanue 8. Ilpu HEenocTaTke TUPOKCHHA Y JIeTEN pa3BUBACTCS:

A. Muxkcenema b. Kpetunuzm B. Cungpom Nuenko-Kymnnra

I'. Tupeotokcuko3 . Axpomeranus

3adanue 9. Vloacoaepxaliie TOpMOHBI IIUTOBHIHOM JKeNe3bl ISHCTBYIOT Yepe3 PELeHTOpbI:
A. BHYTPUKJIETOUYHBIE SIICPHBIE B. 7-TMC

b. BHyTpUKIIETOUHBIE HUTOIIIIA3MATUYECKUE I'.1-TMC

3aoanue 10. B Mplax riiroKOKOPTUKOUIBI OKA3bIBAIOT CIEAYIOIIEE ICHCTBHE:

A. aKTUBUPYIOT IPOTEOTU3 b. akTHBHPYIOT IIIOKOHEOTeHE3

B. unru6upyrot numnonms I'. akTUBUPYIOT CUHTE3 TIIMKOTEHA

Hpa@uﬂbHOCWlb pemeHuﬁ npoeepbnie, conocmaeue ux ¢ omseemamul.

IIpoBepbTe cBOM 3HAHMA (CAMOKOHTPOJIb YCBOCHUS TEMbI)

3aoanue 1. Beidepute TOPMOH, KOTOPBIH CTUMYJIHPYET CHHTE3 PElenTopoB K arno-B-1007?
A. Dctpuon b. IIponaktun B. ®omnurponux
I'. Okcuronun . IIporectepon

3aoanue 2. CuHTE3 KaKMX TOPMOHOB Hapylaercs npu 0ose3nu Aajaucosa («0poH30Boi» 00-
ne3Hu)?

A. AnnporeHos b. OcrtporeHos B. I''roKOKOpTUKOU10B

I'. MunepanokoprtukonioB JI. KarexosamuHOB

3aoanue 3. Beibepute 3¢ (eKThl ITIOKOKOPTUKOUIOB:

A. AKTUBaIUs JIAMOIM3a

b. IloBblilieHNE ypOBHS IIIOKO3bI B KPOBU

B. Anabonnueckuii — B MeYeHH, KATAOOINUYECKUA — B MBIIIIAX
I'. IlogaBnenue BocnajieHus: U CUHTE3a aHTUTEN

J1. YMeHbIieHre TPOHUIIAEMOCTH KIIETOYHBIX MEMOpaH

3aoanue 4. YxaxxuTe NpOsBICHUS THIEPIPOAYKIIUN COMATOTPOIINHA Y B3POCIIBIX:
A. YBenudeHue pasMepoB KOHEUHOCTEN b. VYBenuuenue s3bIKa M HOCA

B. VBennuenue pocra I'. Cnaboymue

. Ocreomnopos
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3aoanue 5. Boibepute MeTabOIMUECKUE U3MEHEHUS, XapaKTepHbIE ISl TUIIEPTHPEO3a:
A. CTUMyYIUpYyETCS JTUTIOIU3

b. Crumynupyercs nunoreses

B. Pa3zo6mmaercst TkaHeBOE JIbIXaHUE U OKUCTUTeNbHOE GochopunupoBanme

I'. Ctumynupyetcs pacnan 6e1KoB

. AKTUBHpYETCA CUHTE3 IJIMKOTeHa

3adanue 6. Ykaxute 3QPeKThI, XapaKTepHbIC IS JCUCTBUS KOPTH30JIA!
A. Ctumynupyetr MOOWIIM3AIINIO TIIUKOTEHA B TIEYCHU

b. Ctumynupyer ritoKOHEOTeHE3

B. CtumynupyeT cuHTE3 )KUPOB U3 YIIICBOIOB

I'. Crumynupyet MOOUIM3AIMIO TJIMKOTCHA B MBIIIIIAX

J. Ctumynupyet pacrnaji OeIKOB B MBIIIIAX

ITaJI0HbI OTBETOB K PelIeHUI0 3a1aHu il
/Jlna camonpogepku ucxo0Ho20 ypoGHsA 3HAHUIL.
1-5.2-b5.3—-A,b.
Jlna camocmosamenvhoul padomet.
1.-T.2-T.3-A,b.4-A,B,I".5-A,5,B, I, 1.6-B, I, 1.7-5.8—5.9-A. 10— A.

JIABOPATOPHAS PABOTA (20 MunyT)
HNHCcTpyKIUs K NPAKTHYECKOMY 3aHATHIO
Kauecmeennvie peakyuu na 20pmoHbl

I'opMOHBI IIMTOBUAHOM KeJie3bl
[[luToBUIHAS KEJNE€3a CHHTE3UPYET U CEKPETUPYET BBICOKOAKTUBHBIE MOICOAEPHKAIME TUPEO-
uaHbIe TopMoHbI: THpokcuH (T4) u 3,5,3 -rpuitonTuponus (T3), a Takke HeHOAUPOBAHHBIH TOPMOH
(mONUIIeNITHT) TUPEOKAIBIIUTOHUH, (PYHKIMS KOTOPOTO CBS3aHA C PEryJsiliUed YpOBHS KaJbIUS U
dbocdopa B KpoBH.

Pab6ora 1. Kauecmeennas peakyua na mupoxcun

Ipunyun memooa. llpu paszpylieHnn TUpeouanHa odpasyeTcs HOIuI Kalus, U3 KOTOpPOro iox
JIETKO BBITECHSETCS 10AaTOM Kaus. BeITecHeHMe 1o/1a U3 COJM HOAMCTOBOIOPOTHON KUCIIOTBI SIBIISIETCS
OKHCIIMTEIbHO-BOCCTAHOBUTEIILHON pEaKIUEN, I1e MO T KaJIus CIIYKUT BOCCTAHOBUTEIIEM, a HOJIAT Ka-
71 (OCTaTOK HOTHOBATON KUCIIOTHI) — OKUCIHUTENeM. BriaenuBiuuiics o1 00Hapy>KUBAIOT C TOMOLIBIO
Kpaxmaja (CHHee OKpallliBaHK€) B KUCIION cpefe.

Xoo pabomwi. B mpoOupky HanmuBaroT 24 Kamu THIpOiM3aTa TUPEOUANHA, MPUOaBISIOT
3 karumn 1 % pactBopa kpaxmaia, | karumo ¢eHondTaienHa, a 3aTeM 4 Karum Hojaara Kajaus U IpH-
6muzutensHo 10-15 xanens 10 % pacTBopa cepHON KHCIOTHI 10 00€CIBEUNBAHUS U MOABICHUS CHU-
HEro OKpalInBaHUsl.

Pesynbrar:

Pabota 2. I]leéemnuie peakyuu na uncynun
I'opMOH pocTa aeT XxapakTepHbIe peakiuu Ha 0enok: OuyperoByro, Domst, Muiona u jp.

buyperoBasi peakuus

Xoo pabomwer. K 5 xammsim 1% pactBopa mHCynuMHaA nipubaBisior 5 kamenb 10% pactBopa
NaOH, 2 karmmu 1% pactBopa cynbhaTa MEIU U BCe EPEMEIIUBAIOT; COJAEPKUMOE POOUPKH MPH-
oOpeTaeT (pHOIETOBOE OKpaIIMBaHHE.
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HunruapunoBasi peakuus

Xoo pabomwi. K 5 xamnsam 1% pactBopa uHcyrHa go6asisitot S5 kanens 0,5% BoaHOro pac-
TBOpA HUHTUAPUHA U KUIATAT 1—2 MuH. B mpoOupke nosBisieTcs po30Bo-(pHoIeTOBOE OKpaIIiBaHUe,
a c TeYCHHEM BPEMEHU PacTBOP CHUHEET.

KcanTonporennoBasi peakuus (MyJabaepa)

Xoo pabomul. B mpoOupKy HanuBaioT 5 kamenb 1% pacTBopa WHCYIWHA, 3aTe€M JOOABISIIOT
3 Karii KOHUEHTPUPOBAHHON a30THOM KHMCIIOTHI M OCTOPOKHO KHUIATAT. B mpobupke mosiBisieTcs
0CaJIOK YKEJTOro IIBETA.

Peaknus Ha Tupo3un (Muisiona)

Xoo pabomul. B npoOupky HanuBaroT 5 kanenb 1% pacTBopa HHCYIHMHA, 10OaBISAIOT 3 Kariaiu
peakTuBa MHJUIOHA M OCTOPOKHO HAarpeBaroT. B mpoOupKe MOSBISETCS OCAIOK TEMHO-KPAaCHOTO
1[BETA.

Peaknusi Ha aAMHUHOKHCJIOTHI, cojlep:Kalue caadocBsi3annyio cepy (PoJin)

Xo0 pabomuwi. B ipoOUpKy HaTUBAIOT 5 Karelb 1% pacTBopa HHCYJIMHA U TOOABJISIOT 5 Karelb
peaktuBa D05, MHTEHCUBHO KHIITSIT U JAIOT MOCTOATh 1-2 MuH. [Ipu 3TOM mosiBisieTcss YepHBIi
wiu Oypelid ocaslok Cyab(dua CBUHIIA.

Pesynbrar:

BriBOOEI:

IToanuce nperoaaBaTClIs:

3AHATHE 23. BUOXUMUSA TOPMOHOB. 'OPMOHBI, PEI'YJINPYIOUIUE YPOBEHb
I'JIIOKO3bI B KPOBU. CAXAPHBIN TUABET.
TECT HA TOJIEPAHTHOCTD K I''TFOKO3E

AKTyaJIbHOCTb TEMBbI

N3meHeHns QyHKIIMOHAIBHOTO COCTOSIHUS JKeJle3 BHYTPEHHEW CEeKpelH CleAyeT YUUThIBaTh
MpH 00CIIeIOBaHUH MAIMEHTOB € JIOOBIM BUJIOM MATOJIOTUH. B OHHUX Cllydasx 3TO MOKET OBITh OC-
HOBHOW NMPUYMHOHN 3a00JieBaHUsl, B IpYIrMX — OKa3bIBaTh BIMSHUE Ha €ro TedeHue. Jlyig quarHo-
CTUKH 3HJIOKPMHHOM NATOJIOTUH MOJB3YIOTCS HE TOJIBKO OMPEAEICHUEM COJAEPKAHUS CAMUX TOPMO-
HOB, HO MCCIICIYIOTCSI M M3MEHEHUsI OMOXMMHMUYECKHUX IoKa3aTeneil Mmerabonusma. B psne cioydaes
UCIOJNIB3YIOTCS 00a MOAX0/1a, B YaCTHOCTH [T Tud dhepeHIIHaTbHON JUarHOCTUKN METab0IMIYeCKOro
CHUHApPOMA 1 CaXapHOIro I[I/Ia6eTa Il Tuma. B ANArHOCTUKE IMMOCICAHETO IIMPOKO UCITIOJIB3YETCA U MECTO L
Harpy3Ku TJIFOKO30H.

ean 3ansaTUs

3akpenuTh 3HaHUA O XUMUYECKOM CTPOEHUHU U MEXAHM3Max JEHCTBUS MHAUBUIYAIbHBIX TOp-
MOHOB. Oco00€¢ BHUMaHHE YEIUTh SHIOKPUHHOMN IMaTOJOTHH TOKETyIOUHON Keme3bl. HayuauThbest
CTPOMUTH U UHTEPIIPETUPOBATD PE3YIbTATHI IOCTPOEHUS PA3JIMYHBIX TUIIOB INIMKEMUYECKUX KPUBBIX.

TpedoBaHus K HCXOAHOMY YPOBHIO 3HAHM I
TpeboBanus Te ke, 4YTO M K OpeablaylieMy 3aHiaTuio. CienyeT Takke BCIIOMHUTH U3 Kypca
OMOXMMHH TITFOKO300KCHIA3HbII METO/1 ONPEIENICHNs YPOBHS TIIFOKO3bI B KPOBH.
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Bomnpocsl 1i1st 00CyKIeHUst

1. MHCYNnMH: XMMUYECKOEe CTPOCHUE, CHHTE3 MHCYJIUHA, THITHI PEENTOPOB B TKAHSIX-MUIIIC-
HSIX MHCYJIMHA, peanu3anus d3Q¢dekra Ha YPOBHE KIIETOK.

2. I'mrokaroH: XuMu4eckasi Ipupoa, pelenTopbl, MEXaHU3M TMepeaudl CUTHANIA B KIIETKaX-
MHUIICHAX, BIMAHUC HA oOmen BCIICCTB.

3. T'opMOHBI MO3rOBOTO BEIIECTBA HA/AMOYCYHUKOB: aJPEHAINH, HOPAJAPEHATNH. MeXaHu3M
nepcaayun Curaajia B KJICTKax MUILICHIX. buonornueckas POJIb.

4. CaxapHblii 1uadet, MeTaboJIMYeCKHe HapyIICHHsI ITPH CaXapHOM JuadeTe.

JIMTEPATYPA JUIsSI HOAI'OTOBKHU
Ocnognasn
1. Buonocuueckas xumus 6 cmomamonozuu / A. J1. Taranosuy, E. A. Jleuna. Munck : HoBoe 3nanue, 2022.
C. 290-293, 304-306.
2. Kowncnexm nexuui.
3. bBuonoecuyeckasn xumus / A. J1. Taranosnd [u 1p.]. Munck : bemapycs, 2013. C.155-157.
JHononnumensnasn
Buonoeuuecrkaa xumus / B. K. Kyxta [1 ap.]. Mocksa : birom, Musck : Acap, 2008. C. 468475, 476-488.
Cmpoes, E. A. brnonormueckas xumus / E. A. CtpoeB. Mocksa : Beicmmas mkoda, 1986. C. 370-412.
Mapwann, B. Kimamaeckas ouoxumus / B. Mapmarmr. Cankr-IletepOypr, 2002. 380 c.
. Pykosoocmeo mo ximmHMYeckoi sHmokpunonmoruu / mon pex. H. T. Crapkosoil. Cankr-IlerepOypr, 1996.
C. 15-486.
8. Brook, Ch. G. D. Essential Endocrinology / Ch. G. D. Brook, N. J. Marshall. BlackwellScience (Oxford), 2001.
P. 1-164.

No ok

I[J'[ﬂ NMPOBECPKU UCXOTHOI'O YPOBHHA 3HAHUM BBLIIIOJHHUTE CJIeAyrImue 3aJaHus:

3aoanue . Kakoli U3 3TUX yrJI€BOAOB JacT peakiuio Tpommepa?
A. Caxapo3a. b. JIakTo3a. B. ®pykro3a. I'. I'mtoko3a. . I'mukoren.

3aoanue 2. B nopKkeny104HOM jKele3€ CUHTE3UPYIOTCSL:
A. Koptuzon. b. Uncynun. B. Aapenanun. I'. I'mokaron.  [I. I'muxoreH.

3aoanue 3. Tlocne mpuemMa MUK COOTHOIICHHE UHCYJINH/TIIOKAroH B KPOBU:
A. YBeanuuBaetcs. b. YMenrpmaercs. B. He u3mensiercs.

3aoanue 4. AnpeHanuH sBISIETCS IPOU3BOIHBIM aMUHOKHUCIIOTBI:
A. Ananuna.  b. [lopamuna  B. Tuposuna. [I'. Tpunrodana. . TpunramuHa.

3aoanue 5. BeibepuTe TOPMOHBI, KOTOPBIE SBIISIOTCS TMENTHIAMU:
A. Anpenanus. b. I'mokaron  B. Bazompeccun. I'. Koptuzon. [I. Tupokcus.

HpLIGMJleOCmb peweﬂuﬁ npoeepbnie, conocmasue ux ¢ omseemamul.

3anaHus 175 CAMOCTOSATEJILHOM PaGoThI

3aoanue 1. ObpaTuTe BHUMaHUE Ha TO, YTO MOJUYPUS MOKET ObITh B HOpME (00JIbIIIOE KOJIH-
YeCTBO BBIMMTOW JKUAKOCTH) U mpH marojoruu: caxapueiii (Diabetus mellitus) mim HecaxapHbIit
(Diabetus insipidus) (aefipo- u HeppOreHHBIN) TUabeThl. Pa3nMuuTh MPUYUHY MOJMYPUU TIOMOTAET
aHaMHe3, OIpe/ieNieHre INIOTHOCTH MOYM U JJaHHbIE ONpeieieHus: ypoBHS rimukeMun. He 3a0biBaiite,
YTO 4acTo TUabeT HOCHT CKPBITHIA XapaKkTep U BBISBHTH 3a00JI€BaHUE MOKHO HA OCHOBAHHH PE3YIIb-
TaTOB Harpy3KH IIIOKO30M.

1.1. TIpu o6cnenoBanmu GOJIBHOTO HA TOJEPAHTHOCTH K TIIFOKO3€ OIPECIICH HATOIIAK YPOBEHb
TJIIOKO3bI B KpOBH 7,0 MMOJIB/I1, uepes3 2 yaca rmocje Harpy3ku rioko30i — 10 mmosns/n. s kakoro
HapyLICHUs PETYIISLNU YTIEBOJIHOTO OOMEHa XapaKTepHBI 3TH MOKa3aTenu?

A. CaxapHblii quaber. B. I'mnepuncynuHusm

b. CkpeorTas popma caxapHoro auadera. I'. bonesns Anuccona. M. Mukcenema.
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1.2. Ilpu nabopatopHOM aHajH3€e y OOJIBHOTO BBISBJICH TUIIEPIIIMKEMUYECKUNA THUIT CaxapHOU
kpuBoii. [Ipn kakom 3a00J1€BaHNH, TOMHUMO CaXapHOTO JUA0ETa, 3TO MOXKET OBITH?

A. TupeoTokcukose. B. Nucynunome.

b. bone3uu Apaucona. I'. Hecaxapunom nuabere. . I'mnoTtupeo3se.

1.3. B xinuHAYEcKOi 1ab0opaTopun Mpy aHATN3E MOYH B OJHOW M3 MPOO OMPEIeIIUIN HUZKHUHA
yaenbHbIN Bec. Kakne n3mMeHeHus: JOJKHBI COITYyTCTBOBATh 3TOMY ITOKa3aTemto?

A. Kpeatunypus. B. Keronypus.

b. I'moko3ypus. I'. Ilporennypus. . [onmypus.

1.4. Y 601bHOr0 — MOJIUYpHS, MOYA MPH 3TOM HMEET HU3KYIO TIOTHOCTh. Y POBEHb KaKOTO
rOPMOHA B KPOBH HYXXHO OIPEJEIUTh Y OOJIBHOTO /Il yTOUHEHUS HapyIIeHHs?

A. Uncynuna. B. KopTuzona.

b. BazonpeccuHa. I'. AnpocTepona. . TupeokaJbLIUTOHUHA.

1.5. IIpu nmpodocMoTpe y KEHIUHBI BBIsIBJICHA CKpbITas popma nuadera. JlabopaTopHbie aHa-
JIM3BI TTO3BOJIMIIM Bpauy Ha3HAYUTh JUETOTEPAIHIO CO CHIYKECHHBIM KOJMYECTBOM YTIIEBOJOB U yBE-
JUYEHHUEM JIMTIOTPOIHBIX BemiecTB. Kakoit ocHOBHOM MeTabonnueckuii 23PeKT qocTuraercst TaKou
IUETOn?

A. TloBbllIeHHE UCTIONB30BAHUS TIIOKO3bl HA CUHTE3 KUPA B KUPOBOM TKAHHU.

b. CHmxeHue OKUCIIEHUS JKUPHBIX KUCIIOT B TICUCHH.

B. [1oBblilieHNE UCIIONIB30BAHUS TIIFOKO3bI HA CUHTE3 JKHUpa B MIEYCHHU.

I'. YBenuuenue cuaTe3a GochOIUNHI0B U yMEHBIICHUE OTI0KECHUS HEUTPAIIBHOTO KHPA B TIe-
YEeHH.

J. CHmxenune cunTe3a GocOoTUIHI0B.

3aoanue 2. VIHCynUH ¥ TIIIOKaroH — aHTaroHUCThl. BCHOMHNTE MEXaHU3M JIEHCTBUS 3TUX TOP-
MOHOB Ha YIJIEBOJHBIN U JIMIIUHBIA OOMEHBI.

2.1. [1arueHT npu Ne4eHuu rooaanueM notepsn 10 kr Beca. AKTHBAIUS KaKOTO0 TOPMOHA TIPU-
BeJla K YBEJIMYEHUIO CKOPOCTU KaTaboau3Ma )KUPOB MPU TOJI0JaHUH?

A. Uucymun. b. Comaroctatun. B. I'mokaron. I'. Anppocrepon. [l Bazonpeccun

2.2. B xiuHuKy noctynui 0oyibHOHM 0e3 co3HaHMs. B BeIbIXaeMOM BO3ayxe ObLIT 3amax aiie-
ToHa. Kakoif 6MoXuMu4eckuii Mokas3aresb yKa3blBaeT Ha MPOUCXOXKAEHUE 3TOTO CUMITTOMA?

A. T'uneprammarioOyinHeMusl.

b. Cumxenue conepxkanust NH2 —CO —NH2 B kpoBu.

B. Hannuue 8 moue CH3z —CH (OH) — CH2 —COOH.

I'. CHmxeHue yAeIbpHOTO BECa MOYH.

J1. CHIKeHue coJepKaHusl aMUHOKHCIIOT B KPOBH.

2.3. JliuTenbHOe TOJI01aHue HOBOPOKAEHHOTO € HEIOCTATOYHOCTHIO (POCHOEHOMIHpPYBATKAP-
OOKCHKHHAa3bl MOKET CTaTh IPUUMHON ero cMepTu. Kakue ropMoHbBI HHAYLUPYIOT CHHTE3 3TOTO (ep-
MeHTa?

A. I'mokaros. b. Tupokcus. B. UncynuH. I'. KopTtusos. . AnpnoctepoH.

2.4. TToxpocTKy, NIUTEIBHO CTPAIAOLIEMy THIIOTTIMKEMHUEH, BBEIM IIFOKATrOH U HE MOJTyUYHIIN
OTBETHOH peakuuy Ha ropMoH. MccienoBanue TKaHU MEYEHH, B3ATOW MPU OMONCHUHU, BBISIBUIIO Ji€-
ekt hepmenta. HazoBute 3TOT pepMeHT:

A. T'mrok030-6-hocdatmeruaporeHasa. B. ®ochorekconzomepasa.

b. I'excokuHasza. I'. ®ocdormokomyrasa. M. I'moko30-6-pocdarasa.

2.5. Y pebGenka 2-To rojia »KM3HH, CTPAAAOLIETO MBIIIEYHOH ¢1a00CThI0, OOHAPYKUIIN YBEIH-
YEHHYIO MeYCHb W HU3KWH YpPOBEHB IITFOKO3BI B KPOBU Haromiak. [locie BBeIEHUS TIIFOKaroHa ru-
NepriimKeMus: He BO3HUKaeT. MccneqoBanue TKaH! MEeYeHH, B3ATOM MpH OUOIICUH, BBIIBUIIO 1e(EKT
dbepmenta. HazoBute 3T0T pepMeHT:

A. a-Amunasa. B. I'nmuxorendocdopunaza.

b. Jlakratnernaporenasa. I'. I'excokuna3za. . ®pykrokuHasa.
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3aoanue 3. CooTHECHUTE:

I'opmoH buonorunueckuit 3 ekt B KiIeTke
HNucynun A. AKTUBUPYET IJIMKOT€HCUHTA3y
I'mroxaron b. Murubupyer numnasy >KupoBOi TKaHH

B. IloBeimaer ypoBeHb TAM® B KileTKe
I'. AKTUBHpYET T'€KCOKMHA3y

. AKTUBUpYET IIIOKOKUHA3Y.

E. Murubupyer nupyBaTKMHa3y

3adanue 4. Beibepure TOPMOH, KOTOPBIN CHIKAST COJCPKAHUE TITFOKO3bI B KPOBU

A. Uncynun b. T'mokaron B. Koptuzon I'. Tupokcun

3aoanue 5. Ilpu HENOCTATOUHOM YPOBHE UHCYJIMHA PE3KO CHUYKAETCSI IOCTYIUIEHHUE TIIFOKO3bI B:
A. CepaedyHyro MbIIICYHYIO TKaHb I'. XKupoByto TkaHb

b. Ileuens J1. CkeneTHyr0 MBILIEUYHYIO TKaHb

B. HepBHyto TKaHb

3aoanue 6. I'unepriukeMUYecKUM JeHCTBUEM 00J1aat0T TOPMOHBI
A. Anb10CTEpOH B. I'mokaron
b. Koptukocrepon I'. Bazonpeccun . Nacynuu

3aoanue 7. llpu 3a001eBaHuN caXxapHbIM AMA0ETOM HapyIIaeTCs YCBOCHUE IIIOKO3bl TKAHSIMU
U ycuiuBaeTcs pacnaf aununoB. B pesynbrare aedunura H[YK Hapymaercs GpyHKunoHUpOBaHUE
HTK u n36b1TOK MOJeKyn aneTuii-KoA HUCmonp3yeTcss Ha CHHTE3 KETOHOBBIX TEll.

B knuHuKy nocrasiieHa 601bHas ¢ caxapHbIM AHa0ETOM, y KOTOPOH NP KIMHUKO-TabopaTop-
HOM O0CJICTOBAaHHH BBISBIICH aIlUI03. Y BEJIMUYCHUE COJIEPKAHUS KAKOTO METa0O0JIMTa IPUBEIIO K W3-
Menenuro KOC?

A. MasioHnara. B. a-Kerormyrapara.

Bb. Okcanoanerara. I'. Aueroanerara. M. Acmaprara.

HpCIGZ/lJleOCmb peweﬂuﬁ npoeepbnie, conocmaesue ux ¢ omsemamul.

IIpoBepbTe cBOM 3HAHMSA (CAMOKOHTPOJIb YCBOEHUSI T€MbI)

3aoanue 1. Beioepute 3¢ GeKThl, KOTOpbIe OKa3bIBaeT UHCYINH B IEUYEHU:
A. CTUMyTUpyeT OKUCIIEHUE KUPHBIX KHCIOT

b. Ctumynupyer riukonus

B. Ctumynupyet okucnurensHoe aexkapookcmmpoBanue [1BK

I'. CtumynupyeT rIMKOreHON3

. CTuMynupyeT riroKOHEoTeHe3

3aoanue 2. Tlocne mpreMa MUIM B TIEUEHU aKTUBUPYETCS TIIMKOTEHCHUHTA3a. Y KaXUTe MeXa-
HU3M aKTUBHPOBAHUS 3TOTO (pepMEHTA MO/ ICHCTBUEM UHCYJINHA!

A. OrpaHvueHHBIN IPOTEOIIN3.

b. OGpaTumas koBasieHTHast MO UK

B. Annocrepudeckast perysiiys

I'. U3octepuueckas perynsuus.

3aoanue 3. B ;xupoBO TKaHU IIPU caXapHOM quabere akTUBUPYETCS:
A. Pacmax rimukoresa B. CunTe3 )XUpHBIX KUCIOT J. I'mukonus
b. JIunonus I'. CuHTE3 KETOHOBEBIX TEN

3aoanue 4. ConepxaHue Kakoro BTOPUYHOTO MMOCPETHIKA YBETMUHUBAETCS B KJIETKE MPU HEJ0-
CTaTOYHOU BhIpaOOTKE MHCYJIMHA!

A. Okcupa a3ora B. ul'M® J1. MoHoB kanust

b. tAM® I'. Uno3utonaugocdara
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3aoanue 5. Boibepure pepMeHTHI, KOTOPBIE AKTUBUPYIOTCS TIIOKarOHOM:
A. I'muxorendocdopunaza B MpITIax I'. TMI'-KoA-penykraza
b. I''moxokuHa3a B re4eHu J. IIporennkuHasza A
B. 'opmoH-4uyBCTBUTENIbHAS JIMITIA3a

3aoanue 6. Ilpu ananuze Moun y OOJBHOrO OOHApYKEeHA BRIpaKEHHAsI TIIIOKO3ypusi. Bermom-
HHUTE, YeMY PaBEH NOYECYHBIH OPOT JUISA TIFOKO3bl. Y KaXHUTE YPOBEHb INTUKEMUH, IPU KOTOPOM IJIIO-
K032 OyZIeT 9KCKPETHPOBATHCS C MOUOA:

A. 6 MMOITB/TI. b. 10 mmonb/m. B. 15 mmounb/m. I'. 40 mmonb/m1.

3adanue 7. Bpibepure mpuunHy, MO0 KOTOPOW TIHOKO3YPHS MOKET OTMEUYAThcs y OOIBHOTO ¢
HOPMOTJIMKEMHEH:
A. Crpecc. b. I'onon. B. 3aboneBanus movex. I'. TupeoToKCcHKO3.

OTtBeThI K 3aJaHuAM

Jna camonpoeepku ucxo0no2o ypoeHs 3HAHUIL:

1-T.2-b5,T.3-A.4-B.5-b,B.

Jlna camocmoamenvhoul padomut:

11-A.12-A.13-1.14-b.15-1.21-B.22-B.23-A,b,1.24-]1. 25— B.
31)-A,b,1;2)-B,E.4—-A5-A,T,1.6-5,B.7-T.

JABOPATOPHAS (60 munyT)

HNHCTPpYKIHS K NPAKTHYECKOMY 3aHATHIO

H3yuenue yeneeoonozo oomena memooom Hazpy3Ku 2noKo30i

Jlnist AMarHOCTHKK caxapHOro auadeTa M HEKOTOPBIX MaTOJOTHYECKUX COCTOSHUHN (HemocTa-
TOYHOCTh (DYHKIIMM I€YEHU U MOYEK, HEKOTOpbIE SHJOKPUHHbIE 3a00JeBaHUs, HOBOOOpA30BaHUs
MO3Ta, MOJKEITyJOYHOM KeJIe3bl U HaIOYSYHHKOB, THIIOBUTAMUHO3 B1, HEKOTOpbIE HAaCIEe/ICTBEH-
Hble a)epMEHTO3bl) B)KHO UMETh MPEACTaBICHUE O COCTOSHUU YIIIEBOJHOr0 0OMeHa y OOJIbHBIX,
OJTHUM M3 TOKa3aTejel KOTOPOTo SIBIISIETCSI YPOBEHb TIIIOKO3bI B KPOBH. B HOpMe KOHIIEHTpalus
IVIIOKO3bI B CHIBOPOTKE (IJ1a3Me) KPOBH B3POCJIOro YejoBeka cocrapiaser 3,9-6,1 Mmmoun/i.

[lepopasibHBII TECT Ha TOJEPAHTHOCTDH K TJIIOKO3€ (Harpyska IJIFOKO30M) MO3BOJISET BBIIBUTH
MATOJIOTHIO B TE€X CIy4asx, KOT/la UCCIIEJOBAHUE CO/IEPKaHMs IIFOKO3bI B KDOBH HATOIAK HE M03BO-
JSIeT BBISIBUTH HApyIIEHHsI OOMEHa BEIIEeCTB.

Ilokazanusa 0na npoéedenus mecma Ha MOJAEPAHMHOCHb K 2TII0K03€.

— HeonHo3HauHbIe pe3yNbTaThl OJJHOKPATHBIX aHAJIM30B KPOBH HATOIIAK.

— I'nroko3ypust: maHKpeaTudyeckas U BHENMaHKpeaTHyeckas (IepBas CBA3aHa ¢ HEIOCTaTKOM
CEKpeLMH MM HEJJOCTaTOYHOCTHIO CaMOT0 MHCYJIMHA; BHEIIaHKpeaTH4ecKasl INIIOKO3ypusl pa3BUBa-
eTcs IIPU MOPaXKEHUH JIPyTuX opraHoB BHyTpeHHel cekperun, [LIHC, npu smonroHansHOM cTpecce,
3a00J1€BaHUAX TTOYEK, MIEUEHHU, U30BITKE YTIIEBOJOB B AUETE, P OEPEMEHHOCTH).

— KnnuHnueckue npu3Haky caxapHOro Auadera UK ero OCJI0XKHEHUH IPH HOPMaJIbHOM KOH-
LEHTPALIUH TJIFOKO3bl KPOBH HATOIAK (CKPBIThIE POopMBbI AradeTa).

IIpoBenenue Harpy3ku. Ympom namowax y 6016H020 b6epym Kpoeb u3 naivya 0 OnpeoeieHus
cooepacanuis 20KO03bl, nocie ye2o emy oarom svinums 200 mn pacmeopa 2nokosvl (uz pacuema 1 2 enro-
Ko3bl Ha 1 ke maccbl mena) 6 mevenue 5 mun. 3amem yepes kadxcovie 30 Mun y 601bHO20 CHOBA bepym
Kpoeb U3 nanvya (8 npedenax 2,5—3 u), u pe3yiomamol onpeoeneHusi Co0epIHCAHUsL 2NH0KO3bL 8 IMUX NPO-
bax ucnonv3ylom OJia NOCMPOEHUs 2IUKEMULECKUX KPUBLIX, OMKIAObIEAs HA 6EPMUKATLHOU OCU 3HAYe-
HUe KOHYEeHmMpayuu 210K03bl 8 Kadicoou npobe, a Ha 2o0pU30HMANLHOU — GpeMsl (MUH UTU ).

Knunuxo-ouaznocmuueckoe 3HaueHue OYeHKU 2luKkeMudeckux Kpueblx. B Hopme mocne
Harpy3Kky KOHILIEHTPALUs TIIIOKO3bI B KPOBHM BO3pacTaeT B TeueHHe nepsoro yaca Ha 50—80 %, depes
2 yaca ee ypOoBEHb CHIKAETCs (4acTO HIKE MCXOHOT0), a uepe3 2,5-3 yaca OH BO3BpAILAeTCsl K UCXOI-
HoMy. B ciyuasx Hapymenust TonepantHoctd K Timoko3e (HTID) 3naumrensnoe (mo 10,0 Mmoiiw/i)
MOBBIIIEHHE KOHIIEHTPALMHU TIIFOKO3bI [OCIIE HAarpy3KH coxpaHsercs oomuee 3 4.
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I'nuxkemuueckue Kpuevle y 0emeil umelom makxoil jce XapaxKmep, Ymo u y 63pocivix, ¢ mem
JAUWL OMAUYUEM, YMO NOGLIUICHUE KOHUEHMPAYUU 2TIIOKO3bL 8 KPOGU Y Oemell MeHbuiee.

VY 6onvnuix ¢ paznvimu popmamu ouadema HapacTaHuE IITMKEMUUECKOM KPUBOU MPOUCXOIUT
MeIeHHee, 1ocTuras dyepe3 60-150 MuH 3HaunTenbHON BeTMunHbI (O0osee yeM B 1,8 pasa mpeBbImas
MCXO/IHOE 3HAUCHHE), B OOIBIIMHCTBE CIIy4aeB OTMeUaeTcs IIIIoKo3ypus. UeM Tsokernee 3abosieBaHue,
TEM MO03XKe JOCTUTaeTCsi MaKCUMyM TJIMKEMUHU U TeM OH Bbliie. [loHmkeHne KpUuBOH MPOUCXOIUT
OUYEHb MENJICHHO, Yallle OHO pacTsarupaercs Ha 3—4 u.

3abonesanuam wumoeuOHOIU Hceneswl, CBI3aHHBIM C ee TurepyHKIMeH, CBOMCTBEHHBI TJTU-
KEeMHYECKHEe KpUBbIe ¢ Oosiee OBICTPBIM, Y€M B HOPME, IMOAbEMOM, YTO, BO3MOXKHO, BEI3BAHO OoJiee
MHTEHCUBHBIM OOMEHOM BEILIECTB U BO30YKIEHUEM CUMIIATHUECKOI0 OT/IeIa BEreTaTUBHON HEPBHON
CUCTEMBI.

J171s1 GONIBHBIX C adeHomoll ocmpoekos Jlanzepzanca, zunomupeo3om (Mukceoemoit), 6ones-
Hb10 AOOUCOHa XapaKTEepPEeH HU3KUI UCXOIHBIM ypOBEHb KPUBOM U HU3Kasl €€ BEPILUHA.
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I'mukeMudeckrie KpUBbIE MIPU OTHOKPATHOM Harpy3Ke TIF0K030i B HOpMe
U TIPH HEKOTODBIX NMATOIOTHYECKUX COCTOSHHUIX
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Kputepun BO3 17151 N0CTAaHOBKM 1MArHO3a «CaxXapHbIH 1nadeT»
U «HApYLIeHHEe TOJEPAHTHOCTH K IJTI0KO03e»

JAunarno3 Bpemsi B3iTUSI KPOBH Beno3Has 1ejJbHasi KPOBb,
MMOJIb/J
CaxapHsblii tuader Harommak > 6,7
2 9 1ocie Harpy3KH TITFOKO30M > 10,0
Hapymenue tonepantnoctu | Haromax <6,7
K TJIFOKO03¢ 2 4 mocse Harpy3KH IIIr0K030i 6,7-10,0

Xo0 pabomui. B ipobax s ananuza Ne 1—-6 onpenenure coaep:kanue Titoko3bl (cM. MHCTpyK-
U0 K IPAKTHUECKOMY 3aHATUIO Ne 9 «Onpe/ienieHne TI0K03bl B KPOBU TIIOKO300KCUAa3HBIM METO-
oM MeToioM»). B mpobupke Ne 1 — chIBOpOTKa KpOBH, B35ATOM HATOIIAK, B MpoOUpKax Ne 2—6 —
B3STOU uepe3 Kaxabie 30 MUHYT TIOCTIe HArPY3KH TUII0K030i. Ha OCHOBaHMM MOTYyYEHHBIX JAHHBIX
noctpoiite kpuByto. [Ipoananu3upyiite TMTUKEMUYECKYIO KPUBYIO, 3AIUILIUTE BHIBOIBI.

Pesynbratel: Ecran:. =

0 Mmun 30Mvur @ 60 Mmua 90 muma 120 muH | 150 Mmun

INamuenr 1  Eon.

C IJIIOKO3BI
(MMOITB/IT)
IMaumentr 2 Eon.

C r1roKo3bl
(MMOJITB/IT)

BriBon:

[Moanuces npenomaBaTens:

3AHATHE 24. BUOXUMMUSA IUTAHUSA. POJIb BEJIKOB, ’)KUPOB, YI'JIEBOJOB.
BUTAMUHBI. KOIMYECTBEHHOE OIIPEAEJIEHUE BUTAMHUHA C
B MOYE

AKTyaJIbHOCTb TEMBbI

I/ICHOJ’[BSOB&HHG MU ) KNBBIMHAU OpFaHI/I3MaMI/I 0603Ha‘~IaCTC$I TepMI/IHOM «IIUTAHUECH). Pa3HI/I-
YaroT TPU BAKHEUIITUX KATETOPUU MIIM COCTABHBIX KOMIIOHEHTA MHUIIIN:

1) nuTarenbHBIC BEIIECTBA — WCTOYHUKU SHEPTUM W IIACTHYECKOro Matepuana (Oenkw,
KHUPBI, YTIEBOJIbI);

2) MUKPOKOMITOHEHTBI MUINU (BUTAMUHBI U MHHEPAIbHBIC COCIMHEHHS, HEOOXOAUMBIC IS
OMOXMMHYECKUX MPOIIECCOB);

3) BOJIOKHHCTBIE CTPYKTYpPBI (HEMEepeBapHBacMbIe MOJIMCAXapHUIbl, HEOOXOAUMBIC JJIsI HOP-
MabHOTO (DYHKIIMOHUPOBAHUS MHUILIEBAPUTEIHLHON CUCTEMBI).

OCYHIGCTBJ'IGHI/IG TEMHU HUJIKM MHBIMHW KOMIIOHCHTAMH ITUIIIMY, B TOM YHCJIC HE3aMCHHUMBIMHA (1)aKTO-
paMu MUTaHus, CBOMX (PYHKIIHIA B OpraHU3Me MPOUCXOIHUT uepe3 OnoxumMuueckue npespaieHus. [lonu-
MaHHUE TOI0, KAKNMM 06p330M paSJ'II/I‘IHBIe KOMITIOHCHTHI ITMIIH BOBJICKAIOTCA B HHUX, IIOMOXKET OCMBICIIMTH
HEOOXOJMMOCTh U CYTh COATAHCHPOBAHHOTO MUTAHUS, CBOEBPEMEHHO PACIO3HABATh U AKTHBHO JICH-
CTBOBAThH HpI/I BCTpeanOHIeMCSI B KJ'II/IHI/I'-IGCKOI\/II HpaKTI/IKe COCTOSTHMU HEAOCTATOYHOI'O ITUTAHUA. )Ie(bn-
IIUT JTF000T0 BUTAMUHA BEJIET K MOSIBICHUIO CHIeNM(UYECKIX HAPYIIEHHU peakiinii oOMeHa ¢ xapakTep-
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HBIMH KIIMHUYECKUMH TPOSBICHUSAMU. 3HaHHE KO)EPMEHTHBIX (PYHKLUI BUTAMHHOB B OpraHU3ME 1103~
BOJISICT MOHTh MEXAHU3MBbI Pa3BUTHS M MPOPUIAKTUKH THITO- ¥ aBUTAMUHO30B M MCIIOJIb30BATh BUTA-
MHHBI C TPO(YUIIAKTUIECKOHN U JIeYeOHOM TIENbIO.

Mean 3ansaTUs

3aKkpenuTh 3HAHUS M0 XUMUYECKOH CTPYKTYpE U MOJIEKYJISIPHBIM MEXaHH3MaM OHOJIOTMYECKOTo
nercTBUs KOQepMEHTHBIX (POPM BUTAMUHOB, BOBJICYEHHIO B META00IN3M JPYIHX HE3aMEHUMBIX (DaKTo-
poB nutanust. CHopMUpoBaTh MPECTaBICHUE 0 OMOXUMHYECKUX MEXaHU3MAaX MCIOJIb30BAHUS KOMIIO-
HEHTOB IUIIY IS TIOAJAEPKAHUSA HOPMAJIBHON XKU3HEAEATEIbHOCTA OPraHU3Ma, O MAaTOJIOTHYECKUX CO-
CTOSIHUSIX HEJ0CTATOYHOI'O MUTAaHUsL. 3aKPENUTh 3HAHUS O PUPOJIE, MYTAX MOCTYIUIEHHUS B OPraHU3M U
BJIMSTHUSL HA OOMEHHBIE POLIECCHl BUTAMUHOB JUTS ITOCIIEAYIOLIETO UCTIOIb30BaHUs UX BO BpaueOHOI sie-
ATebHOCTH. [103HAKOMHUTB CTYAEHTOB C METOJaMU OOHAPY)KEHHSI BUTAMUHOB U UX KOJIMYECTBEHHOTO
oIpeiesIeHNs] B OMOJIOrMYecKOM MaTepHae.

TpeGoBaHus K HCXO0HOMY YPOBHIO 3HAHU I

JU1s IOJTHOTO YCBOEHUS TEMbI HEOOXOAUMO MTOBTOPUTH U3:

® OUO0OP2aAHUYECKOU XUMUU

— CTPOEHHE U CBOMCTBA T€TEPOLMKINYECKMX COCIUHEHUI — ITypuHa, IUPUMHINHA, THA307]1a,
nuppoJIa, noppupuHa, HapaaMMHOOEH30MHOHN KHCIOThI, HHIKOTUHOBOM KHCJIOTHI, TUPHINHA;

— OHMOJIOrMYECKH aKTUBHBIE reTepOdyHKIIMOHATIBHbBIE COeAMHEHUS OEH30IbHOTO U F€TEePOLUK-
JIMYECKOIO PSI/IOB;

— CTPOEHHE U CBOMCTBA MIOJIMU30IIPEHOB, CTEPOUIOB, IPOM3BOAHBIX TOKOJIA;

— aKTUBHBIEC ()OPMBI KUCIOPO/IA.

® OUONI02UYECKOU XUMUU:

— Ko(epMEeHTHI ¥ X POJIb B IIpoIieccax MeTabonn3ma;

— Ko(epMeHTHbIE POPMBI BOJOPACTBOPUMBIX BUTAMUHOB U UX Y4acTHE B METa0OIU3ME;

— myTH MeTabonu3Ma OelIKOB, KHUPOB, YIJIEBOJIOB B KJIETKaX.

151 camonpoBepKH MCXOIHOTO YPOBHS 3HAHUI BHINOJIHUTE CJIeyIOIINe 3aJaHHs:

3aoanue 1. Kakue U3 HUKECIEAYIOUIMX BBIPAXKEHUM OTHOCUTEIBHO MAHKPEATUUYECKUX (ep-
MEHTOB IPaBUJIbHBIE?

A. OHM ceKpeTUpyIOTCs B BUJE HEAKTUBHBIX MPOPEPMEHTOB.

b. Bce oHM aKTUBHPYIOTCS SHTEPOKUHA30M.

B. Bce oHH cexkpeTupyroTcsl B OTBET Ha XOJECUUCTOKUHHH.

I'. Inst onTuManbHOM akTHBHOCTH MM TpeOyeTcst pH okoio 7.

J1. OHu Ba)XHBI TOJBKO JJIs1 IEpEBAPUBAHUS OEIIKOB.

3aoanue 2. Kakue U3 HUOKECIEIYIOUINX BbIPa)KEHUH BEpHbI?

A. JlelicTBue afipeHaIMHA U TJIIOKaroHa HAaIPaBJIEHO HA YBEJIIMYEHUE YPOBHSI ITMKOreH(pocPo-
puUIasbl.

b. IHTEeHCUBHOCTB pacIIEIIEHUs INIMKOT€HA HATOIIAK paBHA MHTEHCUBHOCTHU €r0 CUHTE3A.

B. JlebocdopunmpoBanne rimMKOreHCHHTa3bl B OTBET Ha JIeCTBUE MHCYJIMHA IPUBOIUT K yBe-
JINYEHUIO €€ aKTUBHOCTH.

I'. TAM® — 5T0 BTOpUYHBII MOCPEAHUK, KOTOPBIH 00pazyeTcs B OTBET Ha JEHCTBHE aJpeHa-
JIMHA U TJIFOKaroHa B IIEYEHH.

. @ochopminpoBanue riaukoreHpochopuiazbl B OTBET HA JIEHCTBHE TJIIOKAaroHa yBEIUYH-
BA€T €€ aKTUBHOCTD.

3aoanue 3. KakoBa (hyHKIIMSI TOPMOH-UYBCTBUTENIbHOM JIMIA3bl B dKUPOBON TKaHU?

A. I'mpponn3yer ropMOH, KOTOPBIN y4acTBYET B PACILIEIUICHUH KUPa.

b. Cunre3upyer HOBbIE KUPOBBIE KJIIETKH U3 MIPOCTHIX KUPHBIX KACIIOT.

B. M'maponuzyeT Tpuanuirivieposisl ¢ 00pa30BaHUEM KUPHBIX KUCIIOT JJI IPYTHUX KIETOK.
I'. CuHTE3upyeT JUIMHHOLIETIOUEYHBIE JKUPHBIE KMCIIOTHI I CHHTE3a JIUITUI0B B APYIUX KIETKAX.

103



3adanue 4. JlabopaTOpHBIA aHANH3 TOCE THAPOIU3a BEIIECTBA BHISBUJ B THAPOIIU3ATE aj/ie-
HUH, pr603y U hochopHyto KucaoTy. KakoBa CTpyKTypa HCXOIHOTO BelecTBa?
A.Tlentun. b. Hykneosun. B. Mononykneotua. ['. Ilenrozodocdar. JI. Onurocaxapu.

3aoanue 5. BcnoMHHTE, 4TO BOJIOPACTBOPUMBIE BUTAMUHBI IPUHUMAIOT YYacTHE B IpoIeccax
MeTa0oIM3Ma MOCIIe UX aKTHBALMHU B KJIETKaX, T. €. IPeBpalleHus B KohpepMeHTHYIO (hopmy.

5.1. OOBsicHUTE, 4YeEM PYKOBOJICTBOBAJICS Bpay, 3aMEHUB OOJIbHOMY HEHPOAEPMUTOM MUPHIOK-
CHH Ha MUpHI0Kcambdocdar.

5.2. IlonGepute COOTBETCTBYIONIUE APl BUTAMHH — KOPEPMEHT:

A.HAI". 1. TIpon3BogHOE MUPUIOKCHHA.

b. TII®. 2. IlponsBoanoe pubdodaaBuHa.

B. HS-KoA. 3. IIpou3BoaHOe THaMMHA.

I'. ®A. 4. ITpon3BoIHO€ HUKOTUHOBOM KHUCIIOTHI.
. 1. 5. IIpon3BOIHOE MAHTOTEHOBOM KHUCIIOTHI.

3aoanue 6. Ilatomoruyeckoe COCTOSIHUEC, CBA3aHHOC C HEAOCTATKOM BUTAaMHWHOB B ITHILEC, HAPY-
IMCHHUEM HMX BCACBIBAHUA HWJIIM HAPYHICHUCM HX MCIIOJIB30BaHUA OPraHu3MOM, HAa3bIBACTCA —

3aoanue 7. Yxkaxxute akTUBHYIO ()OpMy BUTAaMHHA A
A. TerparuapodonaueBas Kuciaora I'. Kosnzum A
b. [Tupunokcanbdocdar J. KapGokcubuotna
B. Perunains

3aoanue 8. XapakTepHBbIMU MPOSBICHUSIMHA aBUTAMHUHO3a A SIBIISFOTCSI:

A. CebopeiiHblii 1epMaTUT J. demeHmus
b. ®ommukynsapuselii runepkeparo3  E. Kepatomamsanms
I'. Kcepodrampmust K. TopmoxkeHue pocra, moTeps Macchl Tejia

3aoanue 9. XapakTepHbIMU MPOSBICHUSIMH TUTIOBUTAaMUHO32a E sBIISIOTCS:
A. TloBbllIeHHE TPOHUIIAEMOCTH KJIETOYHBIX MEMOpaH

b. KypuHas cienora (HapylieHHE CyMEPEYHOI0 3pEHUs)

B. becnnoane, BBIKMABIIIN

I'. Mpieunas quctpodusi, mopakeHue CBI304YHOI0 anmnapara

. Quapes

Hpa@uﬂbHOCWlb pemeHuﬁ npoeepbnie, conocmaeue ux ¢ omeenamu.

Bonpocs! nuis1 00cyxneHust

1. IIumeBast HEHHOCTh OEJIKOB, KUPOB, YIJI€BOJOB. POJIb BOJOKHUCTBIX MOJMCAXAPUAOB IS
paboThI MUIIEBAPUTEIBHOIO TPAKTa 1 OOMEHHBIX MPOIIECCOB B opraHn3Me. HezameHnMble pakTopsl
MUTAHUS.

2. BonmopactBopuMbie BUTaMUHBL: THaMuH (B1), puboduasun (B2), mantoreHoBas kucnora, PP
(HMKOTHHOBAs KHCNOTa), MUpUaokcHH (Be), ponuesas kucnora (Bg), kobanamusn (B12), buoTtus, ac-
kopounoBas kucnota (C). Kopepmentnsie dhopmsl, bromoruueckas poib. [IpusHaku rUOBUTAMU-
HO3a, CyTOYHast MOTPEOHOCTh, MUILEBbIE HCTOUHUKH.

3. Tokxodepoir. Yuactue B MeTa00OIM3Me, MPU3HAKHA THITOBUTAMHHO3a, CYTOYHAs MTOTPEOHOCTS,
OCHOBHBIE HCTOYHUKH BUTaMHUHa E.

4. PeruHON U ero npou3BOJHBIE (PETHHAb, PETUHOEBAsA KWIOTa). YdacTue B MeTaboIu3Me,
MPU3HAKU TUIIO- U TUIIEPBUTAMUHO3a, CYTOYHAs MOTPEOHOCTh, OCHOBHBIE HCTOUHUKH BUTaMUHA A.

5. Buramun D. BcackiBanue, 6nonorudeckasi pojib, SIBI€HUS TUIIO- U THUIIEPBUTAMHHO34, CY-
TOYHAas! MOTPEOHOCTh, OCHOBHBIE HCTOYHUKH.

6. Buramun K. bruonorudeckasi poiib, SBIICHUS THTIOBUTAMUHO3a, CYTOYHAs TOTPEOHOCTH, OC-
HOBHbBIE UCTOYHUKU. CHHTETUYECKHUE TPOU3BOJHbIE. AHTUBUTAMUHBI.

7. MeTo1bl OIIEHKM HACBIIIEHHOCTH OpraHu3Ma BUTAMUHAMU.
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JUTEPATYPA JJIsI IOAT'OTOBKHA
Ocnosnasn

1. Buonozuueckas xumus 6 cmomamonoauu / A. J1. Taranosuy, E. A. JleBuna. Munck : Hosoe 3nanue, 2022.
C. 313-354.

2. Kowncnexm nexuuii.

3. Buonozuueckas xamus / A. JI. Taranosnd [m ap.]. Munck : Benapycs, 2013. C. 174-189.

Jlononnumensnas

4. Buonoeuueckas xumus / B. K. Kyxra [u ap.]. MockBsa : bunom, Munck : Acap, 2008. C. 87-131, 515-549.

5. Buoxumus yenosexa / P. Mapu [u 1p.]. Mocksa : Mup, 1993.

6. Moposkuna, T. C. BATaMUHBL: KpaTKOE PYKOBOCTBO ISl Bpaueil M CTyJAE€HTOB MEIULMHCKHUX, (PapMaKoOIOrHYECKUX
n ononormdgeckux crenpanbHocteit / T. C. MoposkuHa, A. I'. Moiiceenok. Munck : Acap, 2002. 112 c.

3aganus 151 CAaMOCTOATEILHON padoThI

3aoanue 1.

1.1. 3anoMHUTE CYTOUYHYIO TOTPEOHOCTh YEIOBEKa B BATAMUHAX, CYIIIECTBEHHOE CHIYKEHHE KO-
TOPOH HEN30EKHO MPUBOAUT K HAPYIICHUIO OMOXMMHUYECKHX IPOLIECCOB U Pa3BUTHIO 3a00JI€BaHUM.
YMeliTe Ha3BaTh MPU3HAKU TMIIOBUTAMUHO30B.

1.2. Pemnte 3agauy. Kak 6bu10 ycTaHoBiIeHO, cunapoM Bepauke—KopcakoBa, mposBisttomuiics
HapyIlLIEHUEM TOHYCA MBILIL] KOHEYHOCTEH, CHUKEHUEM YMCTBEHHOMN CIIOCOOHOCTH U JI€30pUEHTaLUEH,
CBsI3aH C HapyllEeHHEM INPOYHOM CBs3U anodepMeHTa U KopepMeHTa B (hepMeHTe TpaHCKETOjas3e.
CHMITOMBI 3TOTO CUH/IPOMA MOT'YT IIPOSIBIISITHCS Y AJIKOTOJIMKOB BCJIEICTBUE CHYKEHUS ITOCTYILIICHUS
B OpraHu3M BUTaMuHa. Ha30BuTE 3TOT BUTaMUH U €ro KodepMeHTHYI0 hopMy. C kakuMu epMeHTaMU
KpOME TPaHCKETOoJa3bl paboTaeT ITOT BUTAMUH?

3aoanue 2. 3aHOMHI/IT€, 4TO Hapsay ¢ HE3aMCHUMbIMU (baKTOpaMI/I IMUTaHUA, UMCIOTCS YCJIOBHO
HE3aMCHHMBIC, KOTOPBIC HC OI'PAHUYNBAIOTCA TOJILKO aMUHOKHUCIOTAMH ApTUHUHOM U THCTUAWNHOM;,
OHU MOT'YT CTaTb HE3AMCHHUMBIMU IIPU OIPCACIICHHBIX COCTOAHUAX OpraHru3Ma. YmMmerite O6T>$ICHI/ITL,
mo4yemMy npu BI)I60pe MUIICBBIX UCTOYHUKOB HC3AMCHUMBIX KUPHBIX KUCJIOT HGO6XOIII/IMO pasinviaTtb
oMera-3 1 oMera-6 KHUcJIOTHI. O6paTI/ITe BHHUMAHUC Ha MPEUMYIICCTBA U HEAOCTATKU HCIICPEBApUBa-
CMBLIX ITOJIUCaXapuao0B B COCTABC IMUIIIH.

3aoanue 3. BribepuTe MpaBUIBHBINA OTBET OTHOCUTENIBHO Y4acTHs BUTAMUHA A B aHTHOKCH-
JAHTHOM 3alUTe OPraHu3Ma:

A. Ocnabnser neictBue BuTamuHa E

b. IlpensarcrByer okucnenuto SH - conepkamux 6ekoB

B. AkTuUBHpYeT BKIIIOUEHHUE CelIeHa B COCTaB TNyTaTUOHIEPOKCHUIA3BI

I'. YcunuBaetr aHTMOKCHIAHTHOE JIEHCTBUE TOKOepoia

J1. B3aumoielicTByeT co CBOOOTHBIMU paiuKallaMy PAa3IMYHBIX TUIIOB

E. AKTUBUPYET CYyNEpOKCHINUCMYTa3y

3aoanue 4. 3a1OMHUTE, YTO KUPOPACTBOPHUMBIE BUTAMUHBI B OTJIMYME OT BOJOPACTBOPUMBIX
1) IefCTBYIOT HAa TEHETUYECKOM YPOBHE MOJO00HO CTEPOUIHBIM TOPMOHAM, 2) SBISIOTCSA CTPYKTYp-
HBIMU KOMITOHEHTaMH KJIETOYHBIX MeMOpaH M MpOSBISAIOT aHTUOKCUAAHTHOE JieiicTBHe, 3) Kodep-
MEHTHbIE€ QYHKIIUU UM, KaK [IPaBUIIo, HE MpUCYIIHU (UCcKIoueHrne — BuTaMuH K). YMelite 00bsICHUTD
MEXaHU3M aHTHOKCHJAHTHOTO AeWCTBUS BUTaMUHA E myrem «(pu3znueckoi» 3alMThl KIETOYHBIX
MeMOpaH 0T CBOOOHBIX paJInKajoB.

3aoanue 5. Kakue u3 nepeyrcieHHbIX BUTAMUHOB COJIEPKAT B KAYECTBE CTPYKTYPHBIX AIIEMEH-
TOB U30NPEHOUIHBIC (PparMeHThI?
A. Butamun E B. Burtamun A . Buramun P
b. Bwuramun K I'. HukotmHOBas KucioTa
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3aoanue 6. Bce npuBeicHHbBIC YTBEPKICHUS IPABUIbHBIC, 32 UCKIIIOUCHHEM:

A. Mcrounnkom BUTaMHuHA E 17151 yesmoBeKa sBISIOTCS paCTUTENbHBIE Macia, callaT, 36pHOBbIE
MPOAYKTHI, pa3IMYHbIe TKAHU KUBOTHBIX, OCOOEHHO JKUPOBA;

b. Cyrounas morpeGHOCTh B BUTaMHHE Be /17151 YemoBeka cocTaBisieT 2—4 Mr;

B. Butamun BesBisieTcss IpOU3BOAHBIM CTEPOJIOB;

I'. Ucrounukom ButamuHa C SBIISE€TCS NMPEUMYIIECTBEHHO MUINA PACTUTEIBHOTO MPOUCXOK-
JCHUS;

J1. BaXHBIM HCTOUHUKOM BUTAMUHOB CITYKUT MUKPO(DIOpa KUIIEYHUKA.

Hpa6uﬂbHOCWIb pemeﬂuﬁ npoeepvnie, conocmasue ux ¢ omeemamul.

IIpoBepbTe Bamu 3HaHUs (CAMOKOHTPOJIb YCBOEHHUS Te€MbI)

3aoanue 1. Jlanuble BpaueOHOTO OCMOTpA MOKMION KEHIUHBI COOTBETCTBOBAIIN NepHupepu-
yeckoll Heliponaruu. JlaGopaTopHble aHaIU3bl NOATBEPAMUIM HEJAOCTATOYHOCTh THAMHHA. AKTHB-
HOCTb KaKuX IPOLIECCOB CHUKEHA MPU JaHHOM THIIOBUTaMUHO3€e?

A. TpaHcaMHMHMPOBAaHUE AMUHOKHCIIOT.

b. JlekapOokcrImpoBaHHEe aMHHOKHUCIIOT.

B. OxucnutenpHoe 1eKapOOKCHINPOBAHUE O-KETOKUCIIOT.

I'. TpancMeTunMpOBaHNE AMUHOKHUCIIOT.

J1. OKucnuTesnbHOE Ae3aMUHUPOBAHNE AMUHOKHUCIIOT.

3aoanue 2. Y GOIILHOTO TOCJE MIEPEHECECHHOTO NH(PAPKTa B TCUCHUE JIBYX CYTOK 3HAYUTEIHHO
yBEJIIMYWIIACh aKTHUBHOCTH aclapTaTaMUHOTpaHc(epa3bl B KPOBH. YKaXHUTe KOPEPMEHT TaHHOTO
(dbepMeHTa U THIT KaTaTH3UpyeMOl UM peakiuu. [[pon3BoAHBIM KaKOTO BUTAMHHA SBIISIETCS 3TOT KO-
dbepmeHT?

3aoanue 3. ' MIOBUTAMHHO3 MaHTOTEHOBOW KUCIIOTHI PAKTUYECKA HE BCTPEUYaeTCs, T. K. OHA
OoOHapyKeHa MMOBCEMECTHO: B TKAHSAX XMBOTHBIX, PACTCHUH, MUKPOOPTaHU3MOB. YKaxure Kodep-
MEHTHbIE (DOPMBI JAHHOTO BUTAMHHA, HA30BUTE THIT PEAKLUH, B KOTOPBIX OH y4acTBYET.

3aoanue 4. bonbHOMY ceNaHa ONepalus Pe3eKIUH KeIyaKa, OCIe Yero BCIEACTBUE HE0-
CTATOYHOCTH BUTaMHHA B12 y Hero pa3Buinacek anemusi. HazoBurte kopepmMeHTHBIE (POPMBI 3TOTO BH-
TaMHHA. B Kakux peakuusx OHU IPUHUMAIOT ydacTtue?

3aoanue 5. K Bpauy oOpaTwiics MalMeHT C kalobaMu Ha BOCHAIHMTEIBHBIE MPOIECCHI KOXKU
(mepMartut), COMPOBOXKAAIOIINECS YCUICHHOW NEATENbHOCTHIO CAbHBIX JKENe3, BBIMAICHUEM BO-
JIOC — TUIIUWYHBIMU NpPHU3HAKAMU HCAOCTATOYHOCTU BUTAMHUHA H. O6T)$[CHI/IT€, KakKue peaxkuuu 00-
MEHa HApYIIAIOTCS TPHU STOM.

3aoanue 6. Kakum 00pa3om NulleBble BOJIOKHA B COCTaBE MPUHUMAEMOMN MUIIY TOMOTal0T CHU-
3UTh YPOBEHb X0JIeCTeposia B KpoBU? BriGepuTe npaBUIbHbIE OTBETHI.

A. OHH IEHAaTYpUPYIOT XOJIECTEPOII B KETYIKE.

b. OHM rUIPONH3YIOT XOJIECTEPOIT B KUIIIEYHHKE.

B. Onu 3a1ep>XMBatOT X0JECTEPOIT B KUIIEYHUKE M TAKUM 00pa3oM 3aMEIIISIOT €ro BCachbIBaHME.

I'. OHM ycHIMBaIOT SKCKPELUIO KeTUH, YCKOpsisi OOMEH X0JecTepola.

3aoanue 7. O0BsICHUTE, TTIOYEMY U HEOCTATOK, M U30BITOYHOE TOCTYIUICHHE BUTaMuHa D B
opranusM OyzieT IPUBOJUTH K JIECTPYKIIMU KOCTHOM TKAHHU.

3aoanue 8. BeibepuTe paBUIIBLHBIN OTBET OTHOCUTENBHO y4acTHs BUTaMuHa E B aHTHOKCH-
JAHTHOM 3aIlMTE OpraHu3Ma:

A. 3amuTa OT OKUCIIEHUS IBOMHBIX CBA3E€H B MOJIEKYJIaX KAPOTHUHOB U BUTAMHHA A

b. BxiitoueHue ceneHa B COCTaB akKTUBHOT'O LIEHTPA IIIyTaTHONIEPOKCHIa3bl

B. Pa3zo6menune nporecca TKaHEBOTO JbIXaHUS U OKUCIUTENbHOTO (pochopunupoBanus
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I'. 3amura ot okuciaeHuss SH — rpynn MeMOpaHHBIX OETKOB
J1. MemOpaHoCcTaOMIIM3UPYIOIIEe eHCTBHE
E. CnepxxuBanue mpoOKCHIaHTHOTO JeicTBUs BUTamuHa C

3aoanue 9. Kakrie BATAMUHBI SBJISIOTCS IIPOU3BOIHBIMHU CTEPOJIOB?
A. Butamun B2 B. Buramun D3 1. Butamun A
b. Buramun D> I'. ®umnoxuHoH

OTBeTHI K 321aHUAM

Jlnsa camonpoeepku ucxo0Hoz2o ypoeHs 3HAHUIL.
1-A,B,T'2-B, I, 1.3-B.4-B.52—-A4;b53;B5;T2; J11.6. —runoBuramunos. 7.— B.
8.—-B,I,E.K.9-A, B, T.

Jlna camocmosamenvhou padomet:
1.2— B4, ero kopepmenTtHas popma — TP (TIID). 3.— b, B, I', 1. 5.— A, b, B. 6.— B.

JJABOPATOPHAS PABOTA (30 munyT)

HNHcTpyKuus K NPAKTHYECKOMY 3aHATHIO
Onpeodenenue cooepicanusn eumamuna C 6 moue
Omnpenenenue coaepkanusi Butamuaa C B Moue J1aeT MpeACTaBlIEHUE O 3amacax 3TOro BHUTa-
MHUHA B OpraHu3Me, TaK KaK MMEETCS COOTBETCTBHE MEXIy KOHICHTpAaIMeH BUTAMHUHA B KPOBU U
KOJMYECTBOM 3TOI'0 BUTAMUHA, BhIIETsieMBbIM ¢ MOuoii. OtHaKo mpu runoBuTamuHose C copeprkanue
aCKOpOMHOBOHM KHCJIOTHI B MOY€ HE BCETIa MOHIKEHO. YacTo OHO OBIBACT HOPMaJIbHBIM, HECMOTPS
Ha OO0JIBILIOI HEOCTATOK 3TOr0 BUTAMHHA B TKaHIX U OpraHax.

VY 3n0poBbix nrojelt Beegenue per 0s 100 mr Butamuna C ObICTpO NPUBOAUT K NOBBILICHUIO
€ro KOHIIEHTpaIK B KpoBU U B Moye. [Ipu runoButamunose C TKaHH, UCTIBITHIBAIOIINE HEAOCTATOK
B BUTaMUHE, 33/ICP)KUBAIOT MPUHATHIN BUTaMUH C 1 €r0 KOHIICHTPAIMS B MOYC HE MOBBIIIACTCS.

C Mouo#i 310poBOro yenoBeka 3a cyTku Bbiaenserca 20-30 mr Butamuna C wim 113,55—
170,33 MKMOJB/CYT. YPOBEHb 3TOr0 BUTAMUHA [TOHMKAETCS TP LIWHTE, a TAK)KE TIPU OCTPBIX U XPO-
HUYECKUX WH(EKIIMOHHBIX 3a00IeBaHUIX.

Xoo pabomei. B cTakaH4UMK MK K0JI00UKY oTMepuBatoT 10 M1 Moun 1 10 M1 IUCTUILIMPOBAH-

HOU BOJIbI, MepeMemuBaroT, MoAKUCISIOT 20 kamnsimu 10%-Horo pactBopa XJIOpHUCTOBOJOPOIHOM

kuciotel U TUTPYIoT 0,001 H pacTBOpoMm 2,6-muxnopdenonuHaoderona 10 po3oBoit okpacku. s

pacuera coJep)KaHusl aCKOPOMHOBON KHCIOTHI B MOY€ UCTIONB3YIOT GOPMYITy:
0,088-4-B
x= 29 B
b

TJIe X — CO/IepKaHue aCKOpOMHOBOM KHCIOTHI B Mr/cyT; 0,088 — KommuecTBO aCKOPOMHOBOI KUCIIOTHI

(mr), cootBercTBYyto1Iee 1 M 2,6-nuxnopdeHonuaaodenona; A — pesynbrat TutpoBanus 0,001 H pac-

TBOpOM 2,6-nuxnopdenonuaaoderona (ma); b — o0beM Moun, B3ATHIN 17151 TUTpoBaHus (Mi); B —
CpeaHee CyTOYHOE KOTMYeCTBO MouH (17151 My»arH — 1500 mut, myst sxeHtmuH — 1200 mor).

Pesynbrar: A = Pacuer:
BriBog:

[Toanuces mpenomaBaTens:
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3AHATHE 25. KOJUVIOKBUYM 110 TEMAM
«BUOXUMMUA I'OPMOHOB», «xbBMOXUMMUSA ITUTAHUSA»

B()l'[pOCI)I AJIS MOATOTOBKHU K KOJJIOKBUYMY

1. Topmonsl. Xumudeckas npupona, kinaccudukamus. CBoiicTBa ropMoHOB. OCcOOCHHOCTH
OMOJIOTUYECKOTO JICHCTBHUS.

2. Penentopsl kK ropMOHaM, Kiaccudukaiys, ctpoeHne MeMOpaHHBIX PEelEnTOPOB.

3. G-0enku, UX pojb B MEXaHU3ME JCUCTBUS TOPMOHOB, CBS3BIBAIOIINXCSI ¢ MEMOPAHHBIMU
pelenTopamu.

4. DddexTopHBIE CUCTEMBI i BTOPUYHBIC TIOCPEIHUKH MTPOBEICHUSI TOPMOHAILHOTO CUTHAJIA
B KJIETKY. MexaHu3Mbl 00pa30BaHUsI BTOPUYHBIX TOCPEIHUKOB, POJIb IPOTEHHKUHA3.

5. T'opMOHBI — OEINIKH: TIPOCTHIE U CIIOXKHBIE. MecTo 00pa3oBaHHUsI, IPUMEP MOJICKYIISIPHOTO
JIEUCTBUSL.

6. T'opMOHBI — TPOM3BOJHBIC AMHHOKHCIIOT, MECTa 00pa30BaHMs, MEXaHU3MbI MOJIEKYJISIP-
HOI'O IE€HCTBUSIL.

7. OOume MPUHIUIIBI CHHTE3a TOPMOHOB OEJIKOBO-TIENTHIHOMN MPUPOJIBL.

8. OOwue NpUHIUIBI CHHTE3a TOPMOHOB CTEPOUTHOM MPUPOIBI.

9. BazonpeccuH: XUMHUYECKas IPUPOJIA, MEXAHU3M JICHCTBUS. BinssHre HAa METa0OIH3M.

10. ITlepeuucnauTh TOPMOHBI NepenHei nonu runodusa. ['opMoH pocTa, MEXaHU3M AEHCTBUS,
BIIMSIHHE HA META0O0JIH3M.

11. HoxncomepsKamiye ropMOHBI IIMUTOBUHOM xkKesle3bl. XUMHUECKas IPUPOJA, MEXaHH3M Jeii-
CTBUS, BIUSHUC HA META0O0JIU3M.

12. T'mrokaroH. XuMu4eckasi mpupoja, MEXaHu3M JAeHCTBUSI, BIMSHIE HA METa0OIH3M YTIIEBO-
JIOB U JIUTIHJIOB.

13. T'opMOHBI MO3TOBOTO BEIIECTBA HAANMOYEUYHUKOB. XUMHUYECKasl MPUPOJA, MEXaHU3M JICH-
cTBus. Briusaue Ha metabonu3m.

14. TopMOHBI KOpPHI HAAMOYEYHHKOB: TIIOKO- U MHHEPAIOKOPTUKOUbI. XUMHUYECKas MpH-
poza, 0COOEHHOCTH CTPOCHHUS PELENITOPOB, MEXAHU3M JICUCTBUS, BIUSHUE HA META0OOTU3M.

15. MucynuH. Xumudeckas IpUpojia, CTPOCHHUE PEIENTOPOB, MEXaHU3MBI Mepelaud TOpMO-
HaJBHOTO CUTHANIA. BriusHue Ha MeTa0oIM3M yrieBOIOB, TUMUIOB, OekoB. CaxapHbIN qUa0eT.

16. Butamunsl Bl (tuamun), B2 (pubodnasun), nantoreHoBas kucinora, PP (HukoTuHOBas
kucinora), B6 (mupunokcun), B9 (ponuesas kucnora), B12 (kobanamun), H (6uotun), C (ackopou-
HoBas kuciota). KodbepmentHeie popmsbl, yuacTre B MeTabOIU3Me, MPU3HAKU TUITOBUTAMUHO34, CY-
TOYHAsi MOTPEOHOCTh, MUIIEBBIE HCTOYHUKHU. YMETh HAPUCOBATh OJIOK-CXEMBI JJII KOYEPMEHTHBIX
¢opm Butamuna PP (HAl+ u HAJI®+) u Buramuna B2 (ODMH u ®AJ]). Meronb! orieHKH HaChI-
IIEHHOCTH OpraHU3Ma BUTAMHHAMHU.

17. Merabonndeckue Mpoiecchl UCIOIb30BaHMS YTTIEBOIOB, )KUPOB U OEITKOB B KAUeCTBE UC-
TOYHHUKOB SHEPTHUH.

18. Merabonuueckue Mpolecchl JEMOHUPOBAHUS YTIEBOIOB U TUMTUIOB MHUIIIH.

19. TImmesast IEHHOCTH OEITKOB, YIJIEBOJIOB M JIMIHIOB. He3aMeHUMBIE U YCIIOBHO He3aMEHU-
Mble (haKTOPbI MUTAHUS. POITb BOTOKHUCTBIX MOJNMCAXapUAO0B MUIIN AJIs padOThI MUIEBAPUTEIHEHOTO
TpakTa U OOMEHHBIX MTPOIIECCOB B OPTaHU3ME.

20. Burtamun A. [lpoButamunsl. BecackiBanue, Orojgorudeckast poiib, sIBICHUS THIIO- U TUTIEP-
BUTAMHHO3a, CYTOYHAsI MTOTPEOHOCTh, OCHOBHBIC HCTOYHUKH.

21. Butamun D. BcaceiBanue, Ouosnoruueckasi pojib, SBICHUS TUIIO- U TUIIEPBUTAMHHO3A, CY-
TOYHAsI TOTPEOHOCTh, OCHOBHBIE HCTOYHUKH.

22. ButamuH E. buonoruueckas poib, sBI€HUS THTIOBUTAMHUHO3a, CYyTOYHAs MOTPEOHOCTH, OC-
HOBHBIC UCTOYHUKH.

23. Butamus K. buonorudeckast posib, sSIBICHUS TUTTOBUTAMHHO3a, CYyTOYHAsI TOTPEOHOCTH, OC-
HOBHBIC UCTOYHUKN. CHHTETHYECKHE TPOU3BOIHBIC. AHTHBUTAMHUHBI.
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3AHATHE 26. BUOXUMMUSA KPOBU. IBIXATEJIbBHAS ®YHKLUS KPOBHU.
I'EMOI'JIOBUHO3bI. PASJIEJIEHUE BEJIKOB CbIBOPOTKH KPOBU
METOAOM 2JIEKTPO®OPE3A HA AHETUWJIHEJIJIIOJIO3E

AKTyaJIBHOCTL TEMBbI

XUMHYECKUil COCTaB KPOBHU B OINPEJEIICHHON CTETIEHH OTPaKaeT COCTOSIHUE OOMEHa BEIeCTB
B opranu3me. Paznmuneie 3a001€BaHNs COMPOBOXKIAIOTCS U3MEHEHUEM COJICPKAHUS B KPOBH TEX WIIN
MHBIX BemecTB. buoxumudeckuii anain3 KpOBH HPOBOAUTCS C LIENBIO IUATHOCTHKH U TU(depeHIn-
aJIbHOW TMarHOCTUKU 3a00JICBaHUN, YCTAHOBJICHHUS MPOTHO3a OOJIE3HU U OIEHKH 3(PPEKTUBHOCTH
IPOBOAMMOTO JiedeHus. Ha 3aHATHH CTYJeHTHI pacCMaTpUBaOT OCHOBHBIEC TTOKAa3aTeIH OHOXUMUYe-
CKOT'O aHaJIN3a KPOBH, 3aKPEILIsis 3HAHUS O TIPOUCXOKACHUH BEIIECTB KPOBU. AHOMAJIbHBIE T€MOTJIO-
OWHBI — OJTHA U3 NIPUYMH THIOKCHU.

ean 3ansaTus

N3yunuth pu3nKo-XxMMUUECKHE CBOIICTBA KPOBH, 3aKPETUTh 3HAHUS O IPOUCXOKACHUN KOMIIO-
HEHTOB TUIa3MbI KPOBHU M X (PH3UOJIOTUICCKUX KOHIICHTPAIHIX, OY(DEPHBIX CHCTEMax KPOBH, CTPO-
€HUU U (PYHKIIMOHUPOBAHUU TeMOTJI00MHA, TPAHCIIOPTE Ta30B KPOBBIO U MEXAHW3MaX Pa3BUTHUS THIIO-
KCHUH, TUArHOCTHYECKOM 3HAYCHUH HAa0O0JIee BAKHBIX OMOXUMHUICCKUX KOMITOHCHTOB KPOBH.

TpedoBanus K HCXOTHOMY YPOBHIO 3HAHUH

J171s1 MOJTHOTO YCBOEHMS TEMBI HEOOXOUMO MTOBTOPUTH U3!

® o0OwWell xumuu.

— OCMOTHYECKOE MU OHKOTHYECKOE JaBJICHHE, BOJIOPOIHBIN TIoKa3aTelb, pH kpoBu, OydepHbIe
CUCTEMBI, TUTPOMETPHUECKHUE METO/IbI aHAIN3A;

® OUOOP2AHUYECKOU XUMUUL:
CTpOEHHE U CBOMCTBA reMOTJI00MHA;

® HOPMAILHOU PU3UONOCUU:

— reMorio0uH (pyHKIKHU, TPOU3BOAHBIE U aHOMAJIbHBIE ()OPMBI); OOIIUI aHATTN3 KPOBH, allu-
7103 U aJIKajio3;

® 0OUO0NI02UYeCKOU XUMUL.

— 0CO00EHHOCTH MeTa0OoIU3Ma SPUTPOIIUTOR; YyTH UCTIONBL30BaHUs O2 B KJIETKAX; yTH 00pa-
3oBaHus CO2 B KIIE€TKaX; MPOUCXOXKICHIE OMOXUMUYECKIX KOMIIOHEHTOB TJIa3Mbl KPOBH.

JlJ1s1 NPOBEPKHU MCXOAHOI0 YPOBHS 3HAHMH BBINOJHHUTE CICAYIOLIHE 3aJaHUA:

3aoanue 1. HenoctaTOUHOCTD Kakux (PEPMEHTOB SPUTPOILIUTOB COMPOBOXKIAETCS UX TEMOJIU30M?
A. T'mrok030-6-hocdarmerunaporeHasbl. b. [TupyBaTkuHAa3kI. . Aprunassi.
B. IIupyBataeruiporeHassl. I'. M3omuTpataeruaporeHassl.

3aoanue 2. B KpoBU HOBOPOKIEHHOTO C YETKO BHIPAXKEHHOW CHHIOIITHOCTHIO HOCOTYOHOTO Tpe-
yroJIbHUKa 0OHApYKeH MOBBIIIEHHBIH YPOBEHb AHOMAIBHOTO TEMOTTIO0MHA C BaJICHTHOCTBIO JKele3a
3". Kak Ha3bIBacTCs STOT aHOMAIILHbIH TeMOTIIO0HH?

A. MeTtremMorioOuH. B. OxcuremorioOuH. J1. emormo6uH S.

b. Kapbokcuremorino6uH. I'. Kap6remorio6uH.
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3adanue 3. B cxeme MeTaboIM3Ma SPUTPOIIUTOB YKAKHUTE:

ATO
\ L6 > Oz
I'moko3a > » ['moko30-6-pocdar 2H,0
/ \ A was T 4
[¢] 7 4
®pykT030-6-hocdar 2 3 5
. 2rsH H
ATD O, AHH 202
4 A
10 if
11 Pu6o30-5-ocar

®dpykT030-1,6-nudocdar

12 /

Imunepansaerun-3-gocdar — OJIA
< CynepoKcuanbIi _/
A - aHHOH-PaIUKaT
metHB (Fe") F\/V O < 2
1

A
13 + BHH' ——— Hs (Fe?) /\ \

Mounekyna O

>

2H*
1,3-Iucocdormumepar

» 2,3-Iudochormmmepar

A

17
14
ATO A

3-docormmnepar b

4| ATO BHH"

16 4
3 ) \ J
) > »  Jlakrar

Ddocdoenonmupysar » [IBK <

MeTab013M SpUTPOIIUTOB.
AK — ackopOuHoBas kucnota, 1AK — ngeruapoackopOMHOBas KUCIOTA,
A,B — xodepments; AH'H*, BH-H*— BoccTanoBneHHBIE KO)EPMEHTHI.

A. ®epmenTsl, 0003HaueHHble LUdpamul, 2 u T. 1. (6apuanmer omeemos. 6-pochodpykro-
KMHa3a, TeKCOKMHAa3a, MUPYBaTKWHA3a, ajbjojiaza A, TIyTaTUOHIEPOKCHAA3a, TITyTaTMOHPEIYKTa3a,
Tpuosodocharuzomepasza, IIOK030-6-pocharaeruaporenasa, audochormuneparmyrasa, 6-pocho-
TIIIOKOHATIEruaporenasa, ¢pochorekconsomepasa, Gpochormmieparkiuiasa, rurepaibaeruadocdare-
TUApOreHasa, karanasa, CylnepoKCHIIICMYTa3a, JaKTaTAeruApPOreHas3a, MeTreMorJI00MHpeTyKTasa).

B. Kodepmentsl, 0603naueHnble OykBamu A, b (séapuanmor omeemos: HALT, HAJIDY).

B. Peakmuu, o6ecnieunBaroniue sputpoutsl ATO.

I". IMporiecc, obecnieunBaromuii sputporutel HAJIOHH".

J1. ®epMeHThl aHTHOKCHUIAHTHOM 3aILHUTBHI.

E. Annocrepuueckuil peryasTop, CHUKAIOUIUI CPOJICTBO TeMOrIo0MHa K KUCIOPOY.

HpaeuﬂbHocmb pemenuﬁ npoeepbnie, conocmaesue ux ¢ omeenmamu.

Bonpocs! nu1s1 06cyxneHus

1. benxu ma3msl kpoBu. OCHOBHBIE OeNKOBBIE (PpakLuu: adbOyMuH, r100yIuHbI, Gudpu-
HOTeH (coaepxaHue, QyHKINN); anbOyMHHO-TIO0YINHOBBIM KOA()(PUIIMEHT U ero 1MarHoCTUYECKOoe
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3Ha4yeHue. buonornyeckas poib U AMArHOCTUYECKOE 3HAUEHUE HEKOTOPHIX OENKOB IIa3Mbl KPOBU
(rarrToryioOuH, TpaHchEeppHH, IEPYIOIIIa3MUH, 01-TIPOTEUHA3HBIM MHTHOUTOP, O2-MaKpOTIO0YINH
C-peakTuBHBIN 0€10K, HHTEPPEPOH, KPUOTIOOYIIUHEI).

2. depMeHTHI I1a3Mbl KPOBH (CEKpETOPHBIE, HHINKATOPHBIE, SKCKPETOPHBIE) U UX TMArHO-
CTHYECKOE 3HaUCHHE.

3. benku sputponutoB. OcobeHHOCTH MeTadonu3Ma B 3puTporuTtax. CTpoeHne remMorio-
OuHa, rema, TI00MHA; Pa3HOBUIHOCTH (HOPMAaJIbHBIE U AaHOMAJIbHBIE) M TPOU3BOAHbIC TEMOTIO0MHA.
Cunres rema. ['eMornoOuHO3EIL.

4. ]JlpixarenbHas GYHKUUS KPOBH. DPUTPOLMTHI KaK IIaBHBIM yYaCTHUK TPAHCIIOPTA T'a30B
KPOBBIO (poJib reMoriao0uHa u kapoanruapasbl). OOpaTuMoe cBsI3bIBaHUE KHCIOPOa U YTIEKUCIOr0
rasa Kak croco6 tpancnoptupoBku. Mexanu3msl cBsa3biBaHus CO2 u Oz ¢ reMornoOMHOM, Koorepa-
THUBHOE B3aUMO/ICHCTBUE CYOBEAMHUI] TEMOTTIOOMHA, PETYIIALNS HACHIIICHHS TeMOTTIOOMHAKHCIOPO-
JIOM U aucconmanuu okcuremorioounna (pH, 2,3-nudocdormunepar, remmeparypa).

JHUTEPATYPA JJIA IOATOTOBKHA

OcHoenasn
1. bBuonocuueckas xumusi 6 cmomamonozuu / A. JI. Taranosuy, E. A. Jleeuna. Munck : HoBoe 3nanue, 2022.
C. 380-393.
2. Koncnexm NeKIMH.
Jlononnumenvnasn
3. bBuonoeuuecras xumus / B. K. Kyxra [u ap.]. Mocksa : bunom, Musck : Acap, 2008. C. 549551, 585-598.
4. bBuoxumus denoBeka : yue0. : B 2 1. / P. Mappu [u ap.] ; nep. ¢ auri. Mocksa : Mup, 1993. T. 1. C. 52-62.

3aaHus 171 CAMOCTOSATEILHOM PaoThI

3aoanue 1. TloBTopuTe U 3aIIOMHUTE (PU3UOTOTUICCKIE KOHIICHTPAIIUU XUMHUYIESCKIX COCIMHE-
HUM KpoBH (Tadu. 1).

Tabnuya 1

HexoToprbie OuoXuMHYeCKHE KOHCTAHTHI KPOBH
[Tn0THOCTH KpOBH (LIEITHHON) 1,05-1,06
pH 7,37-7,44
OcMOTHYECKOE TaBIICHUE 7,6-8,1 atm
OHKOTHYECKOE aBIIEHUE 0,03-0,04 atm
I'moko3a mia3mMel (CBIBOPOTKH) 3,9-6,1 mmonb/n
OO0111e TUMUIbI 3,5-6,5 r/n
Tpuanmarauueposisl Menee 1,7 MMoiIb/1
Xonecrepo 3,1-5,2 MMoIIb/n1
OO6muii 6e70K CHIBOPOTKH 65-85 r/n
AnpOyMuH 35-55 r/n
['1oOymuHBI 20-35 r/n
@ubpuHOreH 2-41/n

OcTaTo4HBIN a30T TIa3Mbl (CBIBOPOTKH)

14,3-25 mmonb/1

MoueBrHa 11a3Mbl (CBIBOPOTKH)

2,5-8,3 MMOIB/I1

AMMMaK KpOBU

6—65 MKMOJIB/IT

MoueBas kuciora

0,18-0,48 Mmmoub/1

I'emornoOuH KpoBH: MY>KYHHbI 130-160 r/n
YKCHIIHBI 120-140 r/n(mo 150 r/m)
bunnpy6uH mia3Mel (CBIBOPOTKH): OOLIHIA 5,1-20,5 Mxmonb/a
PSMOM 710 5 MKMOJIB/T
HENpsIMOH 1o 15,5 MxMoue/11

Na* B utazme

135-145 mmons/n

K* B mna3zme

3,5-5,0 Mmonb/11

Ca?" B mma3me (06mIHiA)

2,1-2,6 MMonb/11

1.1. [Tosicaute MPOUCXOKIACHUC XUMNUCCKUX KOMITIOHCHTOB KPOBU U UX 6I/IOJ'IOFI/I‘ICCKYEO POJIb.




3aoanue 2. Beibepute cyOCTpaThl, HEOOXOIUMBIE TSI CHHTE3a TeMa:
A. I'manun. B. bunmusepauH.
b. Cykuunnn-KoA. I". Keneso. . bunupyOus.

3aodanue 3. 3HaiiTe MexaHu3M (DYHKIIMOHUPOBAaHUS Oy(dEpHBIX CUCTEM KPOBH. Y MEHTE 00BsIC-
HUTh MEXaHU3M COTPSDKEHUST OUKapOOHATHOW U TeMOTIIOOMHOBOM Oy(QEepHBIX CHCTEM KPOBH.

3adanue 4.

4.1. Kakue u3 NpUBEICHHBIX YTBEPKICHUN XapaKTEPU3yIOT FeMOTJIOONH YeoBeKa?

A. T'emornoOuH B3pOCIIOro YesloBeKa MpeACcTaBiisieT co00 CMECh, COCTOSIIYIO U3 TeMOrioOrnHa
A (96-98%), remoriobuna Az (2-3%) u remorsioouna F (0,2—1%).

b. 'emornoOun A COAEPKUT IO ABE IENH o U f3.

B. 'emornoOuH A2 COAEPXKUT IO IBE O- U IBE O-TICTIH.

I'. 'emorno6uHn F coep:kut mo aBe LEnH o U .

J1. l'emornobun F copep>XuT 4eTsipe o-Lemnu.

4.2. Kakue u3 clneayonmx yTBEpKISHUH 0 CTPYKTYpe reMOrJIo0nHa BEPHBI?

A. MoJekyia reMorJio0nHa UIMEET TPETUYHYIO CTPYKTYPY.

b. Monekyna 0CHOBHOTO reMOrJIoOMHA B3POCIIOTr0 YeJIOBEKa COCTOUT U3 ABYX MJICHTUYHBIX O
CyOBCIMHUIL U IBYX HJICHTUYHBIX B-CyObeTUHUIL.

B. CyOobenununa (mpotoMep) reMorioOuHa COCTOUT M3 OJHOW MOJUMENTUIHOU 1ernu (Tio-
OuHa) U rema.

I'. 'em — 3TO KOMILIEKC MPOTONOPp(UPUHA CO CBSI3aHHBIM B €T0 LIEHTPE aTOMOM Kelle3a.

J. ’Kene3o remMoriioOnHa 0CcTaeTCsl MBYXBAJICHTHBIM HE3aBUCUMO OT MPHCOSAMHCHUS WA OT-
74y KHCIIOpO/ia.

E. B Mosekyse reMoriio61MHa UMeITcs ydacTku s cessbianus Oz, CO2, nporonos (H) u
2,3-nudocdoraunepara.

4.3. Kakuie u3 cIeayonux YTBePKIACHUH 0 B3aUMOJICHCTBIH KUCIIOPOA ¥ TEMOTIIOONHA BEPHBI?

A. Kucnopoi cBsSI3bIBaeTCsl ¢ MOJICKYJI0H TeMOTIOOMHA KOOTIEPATHBHO.

b. Kucnopon cBsi3bIBaeTCs C K€1€30M remMa reMorjaioOuHa.

B. Yrnekucnblit ra3 yMeHbIIaeT CPOJCTBO T€MOTIIOONHA K KUCIIOPOTY.

I'. CpoactBo remornoOnHa K KHCIOPOY YBETHUUBACTCS IPY IOHMKEeHNU pH 1 Hao00poT.

J1. Oxuch yrieposa, uaHu (bl KOHKYPUPYIOT C KUCIOPOJIOM 32 MECTO CBS3bIBAHUS B I'eMe Ie-
MOTJI00MHa.

E. Jlnokcup yriieposia KOHKypUpYeT ¢ KUCIOPOJIOM 32 MECTO CBSI3bIBAHUS B F'eMe IeMOTJIO0HHA.

4.4. Yxaxure ominboyHoe yTBepxkaAeHUE 0 2,3-audocdornuuepare (2,3-API'K):

A. TIpeobnanarouuii opranndeckuit pocdar B 3pUTpOLIUTAX.

b. [IpomeXyTO4HBINA NPOAYKT NIMKOJIUTHYECKOTO ITYTH.

B. B spurpouurax HaxoauTCs B KOHLEHTPALMAX MPUOIN3UTENBHO SKBUBATIEHTHBIX T€MOTIIOONHY.
I'. Monekyna remoriioonHa cBs3bIBaeT 4eTbipe Mosiekyssl 2,3-JIPI'K.

J. CtabunusupyeT ne30kcupopMy reMorioonHa, criocooCTBys Mepexoay KUCIOpo/ia B TKAHH.

HpLIGMJleOCmb peweﬂuﬁ npoeepbsnie, conocmaesue ux ¢ omseemamul.

IIpoBepbTe Bamu 3HaHUS (CAMOKOHTPOJIb YCBOEHHUS T€MbI)

3aoanue 1. PazBuTre METTeMOTTTIOOMHEMHUN MOXKET OBITH O0YCIIOBIIEHO:

A. OTpaBneHHEM OKHCIUTEISAMH (HUTPUTHI, HUTPATHI, HATPO30COETNHEHHS, OPOMUIBI H JIP.).
b. HuskuM napruaabHbIM JJaBI€HUEM KHCIOPO/a.

B. HacnencTBeHHBIM JIe()eKTOM METTEMOTIIOONHPEAYKTa3bl.

I'. AnomainbHO# (hopMmoii remornoduna (M-reMorioouH u ap.).

J1. BeICOKMM napiuanbHbIM JaBJIEHUEM YIIIEKHCIIOTO ras3a.
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3aoanue 2. AnbOyMUH TUIa3MbI KPOBH XapaKTEPUYIOTCS

A. Xopomieit paCTBOPUMOCTBIO B BOJIE. b. Monekynsiproit maccoi okosio 70000 Jla.
B. CoaepuT MHOTO TUKapOOHOBBIX aMUHOKHCIIOT.

I'. He sBnsieTcst TIMKONPOTEUHOM.

J. Coneprkanue B mia3Me KpoBU B HOpMe cocTasisieT 35-50 r/m.

3aodanue 3. YkaxuTe omnO0YHOE yTBEP)KAEeHNE. AJTbOYMHH IJIa3Mbl KPOBH:

A. CuHTE3UpYETCS B SPUTPOIIUTAX.

b. CpaBHuTe15HO OBICTPO OOHOBIIAETCS.

B. Urpaet BaxxHyIO pojib B CO3JaHUU OHKOTUYECKOT'O JABJICHMUS.

I'. BommomnHsieT poiib 6€JIKOBOTO pe3epBa opraHu3Ma.

J1. OCyIIecTBISIOT TPAaHCIIOPT META0OIUTOB (KUPHBIX KHCIOT, OMIMpYOHHA, albI0CTEpPOHA,
Ca") U JTeKapCTBEHHBIX BEIIECTB (AHTHOMOTHKOB, CyIb(haHUIAMHIOB, CATHIIHIATOB, 6apOHTYpa-
TOB, CEPJICUHBIX TIIMKO3UIOB U JIp.).

3aoanue 4. I'noOyauHbI TU1a3Mbl KPOBH XapaKTEPU3YIOTCS:

A. BONBIIMHCTBO TTIOOYJIMHOB — TITUKOIPOTEHHBI.

b. meroT 601bIIyI0 MOJIEKYJISIPHYEO MacCy B CPABHCHHH C alIbOYMHHOM.

B. MHorue rno0ynuHbsl — CpaBHUTENbHO TUAPOGOOHBIE OSIKH.

I'. BeimmagaroT B 0cai0K TOJBKO B HACBIIIIEHHOM pacTBope cyibdara ammonus (NH4)2SO4.
J1. ®uznonoruyeckre KOHIIEHTPAIIUU TI100yIMHOB B ma3Me kposu — 20-35 1/

3aoanue 5. Yxkaxxure BEpHbIC YTBEPKICHUS. [ TOOYIMHBI TUTa3Mbl KPOBH:

A. TIpyHEMAIOT y4acTHe B CO3IaHUU TYMOPAJIbHOIO HMMYHHTETA.

b. Ocy1iecTBastoT TpaHCIIOPT OPraHUYECKUX BEIIECTB (METa00IMTOB, TOPMOHOB, BUTAMUHOB).
B. OcymecTBisioT TpancnopT katronos (Cu?*, Fe®*, Mg?" u np.).

I'. SIBnsSrOTCSI HHTUOMTOPAMU TIPOTEOTUTHICCKUX (PEPMEHTOB.

J1. UrparoT Beayliyro poJib B CO3IaHUM OHKOTUYECKOTO JIABJICHUSI.

3aoanue 6. Kaxue QpyHKIMH BBITOIHSAIOT IPUBEACHHBIC HIKE TII00YITMHBI KPOBU?

1. Llepynornia3smMuH. A.VyactByer B Tpamcmopre xenesa (Fe®") mo kpoBeHocHOMY
2. TpancheppuH. pyciy.

3. a2-MaxkporioOysuH. b. Benymias posb B TpaHCTIOPTE MEAH K TKAHSIM.

4. I'anToriioOuH. B. O0namaeT okCHIa3HOM aKTHBHOCTBIO.

I'. CBs3bIBaeT M TPAHCHOPTUPYET CBOOOJHBIA reMOIJIOONH Ijia3-
MBI KPOBU B KJIETKH PETUKYJIOIHIOTEINATBHONW CUCTEMBI.

J. Uarubupyer mnpoTteonuTudyeckue (pepMeHThl KpOBHU(TPHIICHH,
XUMOTPHUIICHH, TPOMOUH, IJIa3MUH, KaJNTUKPEUH).

3aoanue 7. Kakue U3 NpUBEJCHHBIX YTBEPKACHUHN XapakTepu3yoT C-peakTUBHBIN O€10K?

A. Jlaet npenunurat ¢ C-nonucaxapuoM MHEBMOKOKKA.

b. Cocrout u3 mectu cyObeuHUL ¢ MoJeKynsgpHoi Maccoit 23000 [la kaxxaas.

B. [1ocTosSiHHO B MajIbIX KOJIMYECTBAX COJIEPKUTCS B KPOBU MPAKTUUYECKHU 37J0POBBIX JIFOJIEH.

I'. KoHuenTpanus B IiasMe KpOBH IIPH BOCHAJIEHUM WIM HEKPO3€ TKAHEH MOMKET yBEIWYU-
Batbes B 20-25 pas.

M. SIBnsercs mapanpoTernHOM.

OTBeTHI K 321aHUAM

na camonpoeepku ucxo0no2o ypoeHs 3HAHUIL:

1-A,Bb.2-A.3-5: A-HAI®*, b-HAI"; B: pochormuueparkunasuas (14) u nupysar-
kuHazHas (15) peakuun; [': meHTo30d0ochaTHbIl myTh; [I: cynmepokcuaaucMyTasa, Karaiasa, TIyTa-
THOHIIEPOKCHIA3a, TIIyTaTHOHpeayKTasa; E: 2,3-nmudocdormumepar.

Jlna camocmoamenvhou pabomut.

2.-A,b,T.41-A,5,B,1.42-5,B, I, JI, E.43-A,b5,B, 1. 44-T.
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JIABOPATOPHAS PABOTA (60 munyT)

HNHCcTpyKIUs K NPAKTHYECKOMY 3aHATHIO

PaGora 1. Pazoenenue 6e1ko08 cvl60pomKu Kposu Memooom 3iekmpoghopesa Ha ayemuaye’-
Jr0n103e.

B xnmHMYeckux saboparopusx Hauboliee paclpoCTpaHEHBI JIEKTPOPOPETUUESCKUE METOJIBI
UCCIeIOBaHMs OETKOBOTO CIEKTPa IJI1a3Mbl (CHIBOPOTKH) KPOBU. DIeKTpodope3 OETKOB CHIBOPOTKH
KPOBU — OOBEKTUBHBIM METO/ IIPH TIEPBUYHOM JTA0OPATOPHOIM TUATHOCTUKE OCTPHIX U XPOHUIECKIX
BOCHAJIUTENbHBIX 3a00J€BaHU, 37I0KAUECTBEHHBIX OMyXOoJjei, 3a0oaeBaHuil nedenu, 6enok-aedu-
IUTHBIX COCTOSTHHI, MOHOKJIOHAJTLHBIX TAMMAIaTUi U JeUIIuTa aHTUTEN.

Pa3znenenuie 6enKOB CHIBOPOTKH KPOBH Ha alleTUIILEIUTIONIO3HBIX TUIEHKAX NaéT uéTkoe (pak-
[IUOHUPOBAHKE U COKpaIaeT BpeMs aekTpodopesa 10 25-30 MUHYT.

Ipunyun memooa. Meton GppakiMOHUPOBAHUS OCHOBAH HA TOM, YTO IO/ BIUSHHUEM I1OCTO-
SIHHOT'O JJIEKTPUYECKOTO TOJISI OEIKU CHIBOPOTKM KPOBH, OO0JIQJAIOIINE AIIEKTPHUECKUM 3apsijioM,
JBUKYTCS IO CMOYEHHOU Oy(hepHBIM pacTBOPOM IUIEHKE all€THIILIEIUIIONIO3bI CO CKOPOCTHIO, 3aBUCS-
el OT BEJIMYUHBI 3apsijia ¥ MOJIKYJISIPHON Macchl yacTull. BeneacTBue 3Toro Oenku ChIBOPOTKU
pa3nensroTcst OOBIYHO HAa 5 OCHOBHBIX (Ppakuuii: ambOyYMUH U TIIOOYJIHHBI 01, 02, B U Y, cCOAepKaHHe
KOTOPBIX omnpenensiercs poromerpudecki. OTHOCUTENBHOE COIep)KaHue OEIKOBBIX (PpaKUUil B ChI-
BOPOTKE KPOBHU 3J0POBOT0O UEIOBEKA BhIpaXaeTcs CICAYIOIUMU HUPpaMu: arboymun — 53-66 %;
enooynunsvl — 29-54 %: a1-tnodymuabl — 2-5 %, o2-rmoOynuHbEl — 6-12 %, B-rmoOymuHBI —
8—15 %, y-rnobynunsl — 11-22 %. Anp0yMUH-TI00YyIMHOBBINA KOA(G(GUIUEHT — OTHOLICHHE KOJIH-
94eCcTBa aTbOYMUHOB K KOJMYECTBY TJIOOYIIMHOB B OMOJIOTHUECKUX JKUIKOCTSX. B KpoBH BeTMYHHA
abOyMHUH-TJIOOYTMHOBOTO KO3 ¢ullMeHTa B HOPME OTHOCUTEIIbHO TIOCTOSIHHA M paBHA
1,5-1,7. Camxkenne ab0yMUH-TIIO0YIMHOBOTO KO3 dHIMEeHTa, XapaKTepHOE JJIT MHOTHX TaTOJI0-
THYECKHUX COCTOSIHUN, MOXKET ObITh CBSI3aHO KaK C YBEIMUEHUEM a0COIIOTHOTO KOJIMYECTBA II100YIH-
HOB (TIpY OCTPBIX M XPOHUYECKUX BOCIAIUTEIBHBIX MPOIECcCax), TaK U C YMCHbBIICHHEM a0COJIIOT-
HOT'O KOJIMYECTBA albOYMUHOB (IIPU [IUPPO3€ TIEYCHH, FeMaTUTE U APYTUX 3a00I€BAHUSX MTCUCHH).

1. Dnexmpoghopemuueckoe pazdenenue OeIK08 CbIBOPOMKU KPOBU.

KroBeTHble oTmeneHus ammaparta A 3JeKTpodope3a 3amoiHsAI0T OypepHBIM pPacTBOPOM.
[Tosockn aneTuIneNIoI036l CMauyuBaoT 0y(depoM M Tyro HaTATUBAIOT (HE JOJKHBI MPOBHCATH)
B ITPOMEXKYTKE MEKY KIOBETHBIMU OT/IeJICHUSIMU. Uepes MOJI0CKY HOCUTENS B TeUEHUE 5 MUHYT MIPO-
MyCKAIOT AIIEKTPHUYECKUI TOK. OTKIIOYAIOT AIIEKTPOPOPETHYECKYIO KaMepy, Ha TIOBEPXHOCTH arle-
TUJIIEIITIONO3HOM TIIEHKH Y KaTojla Ha JIMHHUIO CTapTa HAaHOCSIT ChIBOPOTKY KpoBH. [Ipubop BKIirO-
YaloT BHOBb U MPOBOIAT IEKTPO(OPETHUECKOE pa3iejieHue OEIKOB.

2. Oxpacka snekmpoghopezpamm.

[Tocne oTkimoyeHHs NpUOOpPa TNIEHKK BBIHUMAIOT U Cpa3y MOMEIIAIOT UX B PACTBOP KPACHUTEIS
(amumouépnsiit 10 B) na 1015 munyt. J{ns ynanenust u30bITKa KpaCUTENs MOJIOCKHU alleTHIIEIITIO-
JI03bI TIEPEHOCSAT B KIOBETY C 2 % pacTBOpOM yKCYCHOM KucnoThl. Uepes 10—15 MUHYT KUCIOTY Clu-
BAaIOT U MOJOCKH 3aJTUBAIOT YHCTHIM PACTBOPOM YKCYCHOM KUCIOTHL. B pesynbrare Takoii 00paboTku
CUHMUE IIATHA, COOTBETCTBYIOIIUE PA3TUNIHBIM (QPAKITUSM OCITKOB, OTYCTIUBO BHIHBI HA TIPO3PAYHOM
(b oHE aleTUIIIEIUTIOIO3HON MIEHKH.
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52-65% )
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2-5%
7-13%

Mornowexue ceeta

8-14%
12-22%
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AnBOYMUH 011- 02- B- Y-TJIOOyJIUHBI

(77

Ilonocka aleTHianeuTI0I035]

pITE

L S
HOSELOSTICS
v TIAGNCS

Jlencurometp

Dnekmpodghopecpamma (a) u dencumozpamma (6) 6enKos cblOPOMKU KPOBU UeN08EKA
Ha ayemunyenionose

3. Konuuecmeennas oyenka snekmpoghopezpamm MPOBOANUTCS ITyTEM JEHCUTOMETPUU HITH (HO-
TOMETPUU COOTBETCTBYIOIUX JIFOATOB.

3.1. lencumomempus snekmpogopecpamm TPOBOAUTCS C UCIIONB30BaHUEM JIEHCHTOMETPA.
Hencutomerp — (oTomerpuueckuii npudop, odecrneunBarOUIMi CKaHUPOBAHUE 3JIEKTpodope-
rpammel. L{enbro CkaHMpOBaHUS SBIISETCS MOJTyYeHHE IEHCUTOIPaMMBI — TparuecKoro n3o0paxe-
HUS pacnpeaeseHns KOHIEHTPAIMKU KPaCUTENsl BJIOJIb AJIEKTPO(OperpaMMbl, MPeICTABISIONIYIO CO-
0011 cepHro OT/EIBHBIX THKOB, IO COOTHOIICHHUIO TUTOMIA/IeH KOTOPHIX HHTErPaTop U MUKPOIPOIIEC-
COpPHOE YCTPOMCTBO NMPUOOPA BHIYUCISIOT OTHOCUTENIBHOE COJIepKaHNe KaXKI0i OelKOBOM (pakiuu.

Xoo pabomvi. O3HAKOMBTECH C YCTPOWCTBOM JeHcuTOMETpa. [lomecTuTe Ha pabouuit cTomn
npubopa HccieayemMyro IeKTpodoperpaMmy TakuM o0pa3oM, YTOObI (Gpakius albOYMHUHOB OblIa
CIIeBa, T. K. MPHOOP MPOU3BOJUT U3MEPEHUS ONTHUECKOW TUIOTHOCTH CJIEBA HAIIPABO.
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B mporpamme, ympasisitomnieid mpubopom, BeIOEpUTE HO-
Mep IOPOXKKH 3JeKTpodoperpammbl. Beidepute komauIy
«CxaHupoBarts BblieTIeHHOSY. [Iprbop B aBTOMAaTHYECKOM
pEeXHUMe OTCKaHUPYET BBIOpaHHYIO 3JeKTpodoperpaMmmy,
OTIPEICIIUT TPAHUIBI (GPAKIUI U BBIIACT UX MPOIICHTHOE
cooTHoleHue. B ciiyyae HeoOX0IMMOCTH IpaHULIBI Ppak-
LU MOYKHO BBICTABUTH ITyTE€M HAXKaTHS JICBOW KJIABUILEH
MBIIIKH.

= E 444 KapTouka NaumeHTa l NleHCHT o mamma BrifpaH nauMeHT W3 Gasbl faHHbIE
SR AL

17.01 2018 16:24:18 katanor 44 j FlaTa CO3EHMA | 17.01 2018 16:24:18
1;31 EEE 12?:122 L Qdne kog ) |,D,a'ra PO AEHA A 1
h oy o 2 wcT GonesHl: 1 08, NaUMEHTS: 03RECT. 1
17.01 2015 16:24:25 e et 6 e P
17.01 2018 16:24:29 ecTa wWT-BE (1 Man
17.01 2018 16:24:32 o ] O A
17.01 2018 16:24:36

& @ 55555 & Ouamos O JaknoqeHds |Kop, MNaCTHHBL |1 | 2 |J'Ia50paHT: "1 j

CosgaTe HOEYH(F4) | B cnMcok ckaHupo BaHmalFs) COXPEHHTE M3MEHEHNA |VEIRQAYAG.DD1

MeTopuka  CHAHMPOEaHMEPACHETEl l

Moaxmovenue(F8)

12- HasEaHKAa dpakui |% |rIJ'| |

3: aneGyrIHEl 54 86 = 4279
_ anedia-1-rnofy nHe! 1073+ 5367

S 3 anbda-2- oy nrHel 13,02+ 10,16

g' 4 Beta-rnobynuHbl 6604 - 5151

16- S ranmag- oy nkHe! 1479 = 11,53

HacTpokika NapaMeTpoE CKaHHPOEAHHA
GHEMNT I (O Rant [ Crarmposats Bce
KCkaHMpyENE A hOpe panns: »Gupii Genak & (10 X ’7"3—

OCTAHOE

AHTH

Cron{F9

' 3aHeCTH BCe B Gasy AaHHbIX

3aHEeCTH B 663&" AAHHEIX BElAENEHHEBIE

PacneqataTs Boe

PacnedaTarte BeI0paHHEIR

® oumcrie crmcar

¥AANHTE M3 CNHCKA BRIAENEHHEE

HOJ’Iy‘IeHHHC PE3YIbTATHI 3aHOCAT B Ta6J'II/IIly.

Dpaknus

IO YMUHBI

0.1-TJIOOYJIUHBI | O2-TJIOOYJIUHBI | B-TIOOYIMHBI | Y-TIOOYITHHBI

Coneprxanue,
%

ITo cooTHomIeHUIO (hpaKLIUii OPEAETISAIOT UX COOTBETCTBUE HOPME U TTPOU3BOISAT BRIUYUCIICHUE
ATbOYMUH-TJIOOYTMHOBOTO KO3 duitmenTa no Gopmyie:

Al =

codepacanue anvOymunos, %

codepaicanue 2106ymunos (cymma ecex 2n100yaunoewix paxyuii), %
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Pacuer: A/l =

BriBOI:

3.2. Domomempus sar0amos hpaxyuii berxa

Xo0 pabomuwi. [1010CKH alleTUIIIIEIUTIONO036I TPOMOKAIOT (PHIIBTPOBAIbHOM OyMaro, OKpaiieH-
HbIe OEJIKOBBIE (PPAKIIMK BBIPE3al0T ¥ IOMEUIAIOT B COOTBETCTBYIOIIUE TPOHYMEPOBaHHBIE TPOOUPKH
C IIOUPYIOIIMM PacTBOPOM (B 5 mpoOupok HanmmBaroT u3 Oroperku 1o S M 0,1 H NaOH). Uepes 20 mu-
HYT NPOTUB BOJIbI (KOHTPOJIb) OMPEAETAIOT ONTHUECKYIO IJIOTHOCTh KaXI0Tr0 pacTBopa Ha POTORIIEK-
Tpokanopumerpe (kroBera 10 MM, KpacHsbIi cBeTOGUIBTP ¢ A= 670 HM). 3HAst ONTHYECKHUE INIOTHOCTH
pPacTBOPOB, COOTBETCTBYIOIINE KaKI0M (DpaKLnu, BBIYUCIAIOT CYMMY ONITUYECKUX TIOTHOCTEH BCEeX
(bpakiuii 1 pacCUUTHIBAIOT OTHOCUTENILHOE COJIepKaHue Oenka B Kax 101 (hpaKinu, BEIYUCISIOT ajlb-
OyMHUH-TTIOOYTUHOBBIIN KOA(DDUITHEHT.

OnTry. mI0TH. Amoara ansoymuHa (E)
CyMMa onTud. mioTHocTen (X)

OTtHOCHT. coniepk. ansoymuHa (%) = - 100 %.

PesyabTarsl:

ATbOYMUHBI | 01-TIIOOYIIHMHBI | 02-TJIOOYIUHBI | B-TIOOYINHBI | Y-TTI00YIHHBI py

E (onTnu.
TJTOTH. )

OTHOCHT.
cou-¢, %

Pacuer: A/ =

BriBOa:

[Moanuces npenomaBaTens:

3AHATHE 27. CACTEMA I'EMOCTA3A. OTPEAEJEHHUE COAEP KAHUSA KAJBIUA
N XJI0PUIOB B IIVTASME KPOBU

AKTyaJIbHOCTb TEMBbI

Hapsiny ¢ onpenenenuem oOrero 0einka Iia3Mbl KpOBU BaKHOE JHMArHOCTUUECKOE 3HAUCHUE
MMEET BbIICHEHNE KOJIMYECTBEHHBIX B3aMMOOTHOILIEHUH MEXTy OT/IENIbHBIMU (pakiusiMu OeskoB. Tema
«I"'emocra3. Cucrema CBEpThIBaHNS KPOBIY» — TPAJAULIMOHHO CIIOKHAs JJIS CTY/IEHTOB. 3HAaHUE MOJIEKY-
JISIPHBIX MEXAHU3MOB CBEPTHIBaHUS KPOBU U (PUOPUHOIN3A BaXKHO ISl Bpaueii-CTOMATOJIOTOB 15l TIOHU-
MaHUsl HapyIIeHUi reMocTasa (remopparuii 1 Tpom0030B). Kanb1mii sBiseTcs riiaBHBIM MHUHEPAJIOM I10
COZIEP’KaHMIO B OPraHU3ME U BBITOJTHSET BaXKHbIE Onosorndyeckue GyHkiuy. Ha 3aHsTuu cTyneHThI 3Ha-
KOMSITCS] C METOJIOM KOJIMUYECTBEHHOT'O OIIPEETIEHNS KAIbIIUS B KPOBH.

Iean 3ansaTusn

[ToHATH TMarHOCTUYECKOE 3HAUEHUE OTIPE/IeIeHUs KOJTMYECTBEHHOTO COOTHOLIIEHUS OEIKOBBIX
bpaxuuii 1 OTAETBHBIX 0€NIKOB MIa3Mbl KpoBU. [lomyunTs npeacraBieHne 0 MEXaHU3Max reMocTas3a
U U3y4YHUTh (PYHKIIMOHHUPOBAHNE CUCTEMBI CBEPTHIBAHUS KPOBH.
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TpeGoBaHus K HCXOAHOMY YPOBHIO 3HAHU I
J1J1s1 TIOJTHOTO YCBOGHUS TEMBI HEOOXOUMO MTOBTOPUTH H3:
® o0well xXumuu.
— TUTPOMETPHYECKUE METO b aHAJIN3A,;
® OU0OpeaHUYeCKOU XUMUL.
— «IHTpATHAs KPOBBY;
® HOPMANbHOU PUUOIOCUU:
— TeMocCTas3;
® OUO0I02UYECKOU XUMUU'
— KOJIMYECTBEHHOE OIpeJieNiecHue OeJIKa TIa3Mbl KPOBH.

JIJ1s1 IpOBEPKHU MCXOIHOI0 YPOBHS 3HAHUI OTBEThTE HA CJIeAYIOIUe BONMPOCHI:
. Uto morumarot nog remocra3zom? Bunsl remocrasa.
. UTo Takoe «MTpaTHast KPOBb»?

N —

BOI[pOCI:I AJIsA oﬁcymennﬂ

1. IlpencraBienue o reMocrase (OmpeaesaeHne, CTPyKTYpPHO-(QYHKIIMOHAIBHBIE KOMIIOHEHTBI,
COCYIUCTO-TPOMOOLIUTAPHBIN U KOArYJISIHMOHHBIN remocTa3). Crcrema cBepThIBaHUS KPOBU ((PyHK-
[IMOHAIBHBIC 3BE€HbsI M MX OMojoruyeckas poisb). [lpeacraBinenue o HapymeHusx GyHKIMOHUPOBA-
HUS CUCTEMbI CBEPTHIBAHUS KPOBH.

2. CeeprhiBaroriasi cucreMa (KOMIIOHEHTBI i HX TIPOUCXO0XKICHUE), TeMOKOAryJIsIus (orpee-
neHue, Gas3pl U UX MPOAOIKUTEIBHOCTh, ICTOUHUKH TPOMOOIUIACTUHOB). BHEIIHUI 1 BHYTpEeHHUH
MEXaHHU3Mbl CBEPTHIBAHUS KPOBHU.

3. Butamun K (xumuueckas npupoia, pa3HOBUIHOCTH, IPUPOAHbIE HCTOYHUKH, POJIb B TEMO-
KOAryJisILiuHN).

4. AHTHMKOAryysiHTHas cucTema, Kiaccuukanus GU3NOJOTHUECKUX aHTHKOATYJISHTOB: Iep-
BUYHBIC U BTOpUYHBIE (IPEACTABUTENN, MEXaHU3M JeicTBHs). [IpencTaBienne 00 MCKYCCTBEHHBIX
aHTHUKOAryJsHTaXx.

5. ®ubpuHomUTHYECKAs CHCTeMa, MeXaHu3Mbl puodpruHonu3a. [lnazMuHoBas cucrema (KoMIio-
HEHTHI U UX IPOUCXOXKACHUE, MEXaHU3M JECUCTBUS).

6. IlpeacrasieHue o KoaryjaorpamMmme (OpUEHTHPOBOUHBIE TECTHI).

JUTEPATYPA JUISI IOAI'OTOBKHA

Ocnosnasn
1. bBuonoeuueckas xumus 6 cmomamonocuu / A. JI. Taranosuu, E. A. Jleeuna. Munck : HoBoe 3nanue, 2022.
C. 382-385, 394-410.
2. Koncnexkm nmexuuid.
3. buonocuueckas xumusi / A. JI. TaranoBuu [u np.]. Munck : benapycs, 2013. C. 204-210.

Jononnumenshnasn
4. Buonoeuueckas xumus / B.K. Kyxta [u np.]. Mocksa : bunom, MuHnck : Acap, 2008. C. 551-585.
5. Hsanos, E. II. PykoBoncTtBo 1o remocrasuoiiorun / E. I1. iBaHoB. MuHck : benapycs, 1991. 304 c.
6. Bacunvkosa, T. B. MonekynspHble MeXaHH3MbI reMocTasza: yued. mocobue / T. B. BacwibkoBa. MuHCK :
MI'MU, 1999. 57 c.

3anaHus 1S CAMOCTOSATEJILHOM PaGoThI

3aoanue 1.
1.1.M3yunte cxeMy BHYTPEHHETO IYTH CBEPTHIBAaHUS KPOBH, 3aIIOMHUTE aKTUBATOPHI (pax-
Topa XareMasa.
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1.2. Ha cxeme BHEIIHEro MeXaHW3Ma CBEPTHIBAHUS KPOBU (CM. CXEMY) 3aMEHUTE 3HAK BO-
IIpOca COOTBETCTBYIOIIUMU (PaKTOPAMHU.
?

d. VI —l—> ®d. Vlla
\?

d.IX D —r
@.1Xa- 1 l @.11 DubpUHOreH
b
dlla—

l DubpuH S
») >

duodpuH |

BHemHuii MeXaHU3M CBePTHIBAHUS KPOBH

3aoanue 2. 3naiite ButamuH K-3aBucuMbIe (akTOphl CHUCTEMbI CBEPTHIBAHUS KPOBH, POJIb
BuTaMuHa K B UX co3peBaHUM.

3aoanue 3. YmeiiTe 00BICHUTH MEXAaHU3M JICHCTBUSI OCHOBHBIX (DHU3UOIOTUUECKUX aHTUKOATY-
JISTHTOB.
3.1. Boibepute u3 npuBeeHHBIX GU3NOIOTHUECKUX AHTUKOATYIISIHTOB!

A. IlepBuunsle. 1. ®ubpuH. 5. az2-Maxkporno0ymnuH.
b. Bropuunsie. 2. Aututpom6us Ill. 6. Maruburop mytu TkaneBoro (akropa.
3. l'emapun. 7. [IponykTel gerpaganuu GuOprHa.

4. ITporeunst C u S.
3aoanue 4. OTBEeTHTE HA BOIIPOC: MOYEMY IIPU OAKTEPHATBLHBIX WHPEKIUAX, BBI3BAHHBIX HEKO-
TOPBIMH CTPENITOKOKKAaMH, HaOmogar0Test T y3HbIe KPOBOTCUCHNUS?

3aoanue 5. Ha30BUTE OpUEHTUPOBOYHBIE TECTHI KOAT'YJIOIPaMMBbI, XapaKTEpU3YIOLIHE!
A. OG11iee cocTosiHME CBEPThIBaHUS KPOBH. I'. AHTHKOAryJIsSHTHYIO CUCTEMY.
b. Cocrosinue oTaenbHbIX a3 reMOKoaryJsIsIuu. . Cucremy ¢pubpuHomza.

B. IlocTkoaryisiiMoHHy0 dasy.

HpLIGMJleOCmb pemeHuzZ npoeepbnie, conocmaesue ux ¢ omeemamul.

IIposepbTe Bamu 3HaHUsA (CAMOKOHTPOJIb YCBOCHHUS TE€MbI)

3aoanue 1. B mpouecce TpomM0O00Opa3oBaHMs BHEIIHUN M BHYTPEHHUH IyTH CBEPTHIBaHUSA
KPOBU Pa3/IMYAI0OTCs Ha dTare:

A. TIpeBpaiieHust npoTpOMOMHA B TPOMOUH.

b. [IpeBpamenus pudbpuHOreHa B GpuOpuUH.

B. O0pa3oBanust npoTpoMOHMHa3bI (AKTUBHOTO TPOMOOIIJIACTHHA KPOBH).

I'. Perpakiuu KpoBSIHOro Tpomoa. /1. IIpeBpamenns mia3sMMHOTE€Ha B IJIa3MUH.

3aoanue 2. Bce npuBeeHHbIE YTBEPKICHHS O (pakTOpe XaremaHa BEpHbI, 3a HCKIIOUEHUEM:
A. SBnsgercs cepuHOBOM MPOTEA30il.

b. AxkTuBHpyeTCs KaJUIMKPEUHOM.

B. AkTuBHpyeTCs IPU KOHTAKTE KPOBU C UYKEPOIHOW MOBEPXHOCTHIO (CTEKJIO0, KAOJIUH U JIp.)
I'. AkTuBHUpYyeTCcs TPOMOOLIUTAPHBIM TPOMOOIIIIACTUHOM.

J1. AKTUBUpYETCS TKAaHEBBIM TPOMOOIIIIACTUHOM.

3aoanue 3. Habmonaemas mpu HaclieACTBEHHON HerocTaTouHOCTH (hakTropa XIII nmoBbimeHHast
KPOBOTOYHMBOCTh OOBSICHAETCS HEBO3MOKHOCTHIO 00pa3oBaHus cTaOMIbHOTO (GUOPUHOBOTO CIyCTKA.
KakoBa posip muiazMeHHON TpaHcriyramMuHasbl ((puOpuHa3bl) B 00pa30BaHUM TeMOCTATUYECKOTO
Tpomba?
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A. Yuyactue B cunTe3e puOpUHOreHa B MEUYEHHU.

b. Yuactue B 06pazoBanuu ¢hpubpuH-MOHOMEpA.

B. Yuactue B 00pazoBaHuM pacTBOPUMBIX (pUOPHH-MOHOMEPHBIX KOMILIEKCOB.
I'. YuacTue B KOBaJIGHTHOM CITMBKE (PUOPUHOBBIX MOJIEKYII.

J1. Yyactue B peTpakiuy reMOCTaTHYECKOTO TpoMoOa.

3aoanue 4. I'mnoButamuuo3 K compoBoXKaaeTcsi MOBBIIMICHHOW KPOBOTOYHMBOCTHIO. KakoBa
pouib BuTamuna K B remokoaryssinuu?

A.Heo0xoauM 111 aKTUBAIIUK CBEPTHIBAIOIICH CHCTEMBI TIOCIIC TTIOBPEXKICHHSI COCY/Ia.

b. Heob6xoauMm ajis 0THOBPEMEHHOT'O aKTUBUPOBAHMS CBEPTHIBAIOIICH M MPOTHBOCBEPTHIBA-
IONIEH CUCTEM.

B. YuactByer B mocrcunTeTndeckoMm cospeanuu I, VI, IX u X ¢axTopoB cBepThIBaHUS
KpOBH.

I'. YuacTByeT B CBSAI3BIBAHMU MOHOB KAJIBLIUSI.

J. YuactByet B cunte3e V u VIII ¢pakTopoB cBEpThIBaHUS KPOBH.

3adanue 5. BeioepuTe MpaBUIIbHBIC YTBEPIKICHUS, XapaKTEPU3YIOIINE YIaCTHE HOHOB KaJIbIIUS
(¢. 1V) B reMokoarynsauuu:

A. SABIAIOTCS BTOPUYHBIMU TOCPEIHUKAMU B JIEUCTBUHU PsiJia TOPMOHOB.

b. CtumynupoBaHue MpoLeccoB MEPEKUCHOTO OKUCIICHUS JIUITUIOB.

B. Cs3piBaHMe HAa TPOMOOTUIACTHHAX KaTBIMI-3aBUCUMBIX (DAKTOPOB CBEPTHIBAHUS KPOBH (.
IX, d. X, d. VIL, ¢. 11).

I'. Crabunusanus CTpyKTypbl TPOMOOIUIACTUHOB.

J1. AKTUBHpPOBaHUE HEKOTOPBIX (DAKTOPOB CBEPTHIBAHUS KPOBH.

3aoanue 6. lepunut anturpomdbuna |ll — gacras npuunnaa Tpom6030B. KakoBa aHTHKOArY-
JISHTHAs poJsib aHTUTpoMOuHa |17

A. O6pa3oBanre HEOOPATUMOT'O KOMILJIEKCA C TeIapuHOM.

b. Uurubupyer sutamun K-3aBrcruMoe kapOOKCHIIMPOBAHHE OCTATKOB IIyTaMaTa.

B. HeoGparnmo nHaKTHBHPYET OOJBIIMHCTBO CEPUHOBBIX MPOTEA3 CBEPTHIBAIOIICH CUCTEMBI.

I'. 3aTpynHsieT cBsi3biBaHUE (PAKTOPOB CBEPTHIBAHUS HA TPOMOOIIACTHHAX.

J. Paspymaer V u VIII paxTops! cBepThIBaHUS KPOBH.

3aoanue 7. Uto onpezenseT MpOTUBOCBEPTHIBAIOILYIO aKTUBHOCTD TerapuHa?

A. CBsI3bIBa€T MOHBI KaJIBIIHSL.

b. AxtuBupyer antutpomOus Ill.

B. O6pa3yet HecTaOUIIbHBIE KOMIUIEKCHI C HEKOTOPBIMH (DaKTOpaMH CBEPTHIBAIOLIEH CUCTEMBI,
BBIKJIIOYAs UX U3 MPOLIECCa FeMOKOATYJISIHH.

I'. OcymecTBisier HehepMEHTATUBHBIN (UOPUHOIIUS.

J1. Narubupyet ButamuH K-3aBrcuMoe KapOOKCHIIMPOBAaHUE OCTATKOB TIIyTaMaTa MPOTEHHOB
Cus.

3aoanue 8. Boibepute Te mpoTeonuTHUECKUe GEPMEHTHI, IPU ACUCTBUUA KOTOPBIX BO3ZMOXKHO
MPEeBpaIeHNE TITA3MUHOTEHA B TUTA3MUH:

A.TkaHeBbI aKTHUBATOP MJIA3MUHOTEHA. I'. 02-AHTHUIIIA3MUH.

b. Ypoxkunasa. J. ax-Makporio0yauH.

B. IIpoteun C (S).

3aoanue 9. PacnionoxuTe B MPaBUIBHOM MOPSIIKE COOBITHS, MPOUCXOAALIHE TIpH (prOpHHOIN3E!
A. TInasmMuHOreH ocaxjaaercs Ha GUOPUHOBBIX HUTSX.

b. TkaHeBbIi aKTUBATOP IIA3MUHOT€HA AKTUBUPYET IUIA3MUHOTEH.

B. TkaHeBbIif akTUBATOP MJIA3MHUHOT'€HA CBSI3BIBAETCS ¢ (GPUOPHUHOM.

I'. IImasMuHOreH npeBpamaeTcs B IIa3MHUH.

J. ITna3mun ruaponusyet GuOpHH.
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OTBeTHI K 321aHAAM

s camocmoamenvhoil padomet:

31-A-2,3,4,5,6;b-1,7.

5 — A: 1) Bpems cBepThiBaHus KpoBu 10 JIu-Yaiity; 2) Bpems pekanpiubukanuu; b:l ¢asa:
aKTUBUPOBAHHOE YacTHUHOE TpoMOoractuHoBoe Bpems (AUTB), Il ¢haza: nmporpomOUHOBHI MmOKa-
3aTellb, MEXKIYHAPOIHBIM HOPMAIM30BAaHHBIN MPOTPOMOMHOBEIN nokasatenb; |l ¢aza: 1) xonmmue-
cTBO (pubpuHOTeHa; 2) akTUBHOCTh (uOpuHa3bl; B: 1) perpakuus TpomOa; 2) reMaTOKpUT TpomOa;
I': 1) rpomOGuHOBOE Bpemst (TB); 2) TosiepaHTHOCTH IJIa3MbI K Te€ApUHY; 3) aKTHBHOCTh aHTUTPOM-
ouna lll; [I:pubpuHomuTHIECKAs] aKTUBHOCTD (CTIOHTAHHBIA (PUOPHHOIH3).

JIABOPATOPHAS PABOTA (30 munyT)

HNHcTpyKuus K NPaKTHYeCKOMY 3aHATHIO

Pabota 1. Koauuecmeennoe onpeoenenue xnopuooe ¢ kpoeu no Jlesuncony

XJ0p HaXOJUTCS B OPraHU3Me B OCHOBHOM B HOHU3MPOBAHHOH (opme. XIIOpua-HOH — TJ1aB-
HBI BHEKJICTOYHBIA aHHOH. AHHOHBI XJIopa — HanboJiee BaKHbIE OCMOTHYECKH aKTHBHBIE KOMIIO-
HEHTBI KPOBH, IUMQBI, CIIMHHOMO3TOBOH kuukoctu. Copepxkanue Xxjopa (XJIOPHUA-HOHOB)
B CBIBOPOTKE KPOBU MPAKTHYECKH 3J0POBBIX B3POCIBIX Jtofei coctaBiser 95-105 mmoJib/i.
B mnuiasme u chIBOpPOTKE KpOBH TPYAHBIX AeTel KOHLEHTpalus XJIOPHA-UOHOB B HOPME paBHA
80—140 MMoaB/J1.

Ipunyun memooa. ApreHTOMETPUYECKUN 0CaI0YHBIM METOJ] OCHOBAaH Ha CIIOCOOHOCTH MOHOB
cepebpa 00pa30BBIBATH C HOHAMH XJIOpPA HEPACTBOpUMEBIE colid. KomnyecTBO ocaxkaaroiero Bele-
ctBa (AgNO3) 5KBUBAJICHTHO COJICPKAHUIO XJIOPUI-HOHOB.

[IpoBOAST TUTPOBAHKE XJIOPUI-UOHOB KPOBHU a30THOKHUCIBIM CEpPeOpOM B MPUCYTCTBUU HH/IU-
karopa KoCrOgs. ITo mocTrkeHnr 3KBUBAJICHTHON TOYKH TUTPOBAHUS N30BITOK HOHOB cepedpa oOpa-
3yeT ¢ HHANKATOPOM COEAMHEHNE KUPITUYHO-KpacHoro 1Beta (Ag2CrOs).

Xoo pabomul

1. Ocaxnagenue 0eaK0B KpoOBU.B AByX mpobupkax rOTOBIT CMECh PacTBOPOB: 5 Ml
0,45% ZnSO4 + 1 M 0,11 NaOH. 3arem B 1-t0o mpoOupky BHOCAT 0,1 MIT CBIBOPOTKH, BO 2-10 (KOH-
TponbHYy10) — 0,1 M1 H2O zuer. [IpoOGupku HarpeBaroT 3 MUH Haj Iu1aMeHeM cnupToBkH. [locie storo
COZIEPKUMOE TIPOOHPOK (PHIILTPYIOT B KOJIOOUKH depe3 BaTy. Ocalok Ha BATHOM (HIIBTPE MPOMBIBAIOT
JiBa pasza BoAoH (1o 3 mu).

2.0caxngenue moHoB xJyopa B nmpucyrctBuu KoCrOs. K punmpTpary npuinmBarot
2 xarumu 1-2% pactBopa K2CrOs u TutpyroT pactBopoM AGNO3 10 U3MEHEHHUS KENTOro [[BETa pac-
TBOPA B KUPIUYHO-KPACHBIH.

Jlnst pacueTa KOHIEHTPIMHU XJ10pu10B U3 00bemMa AGNOs, romeiiero Ha THTPOBaHUE OIBITHOTO
pactBopa (Vor (Mi1)), Beruntaor 00bemM AgNO3, nomeamuii Ha TUTpoBaHue KOHTPOISA (Vionrp (MIT)),
U pa3Hully yMHOkaroT Ha 0,355, eciu pe3ynpTaT BelpaxaroT B Mr xsiopa Ha 0,1 mut kposu. [l BeI-
pakeHus B MI'% MOJYyYEHHYIO BEIMYMHY HYXHO YyMHOXUTh Ha 1000. Koadduiment nepecuera B
equauIel CU (Mmmons/im) — 0,282.

Pesynbrar: Von = Vionrp =

Pacuer: C (MMOHB/H) = (Von — VKoHTp)'O,355°1000‘0,282 =

BriBon:

PaGota 2. Onpeodenenue codeprcanusn Kanrpvyus 6 niazme Kposu

Kasbumii urpaet BakHyI0 pOjib B OCYIIECTBIEHUH IIPOLIECCOB )KU3HEAEATENbHOCTH. OH BIUSAET
Ha MPOHUIIAEMOCTh OMOJOTHYECKUX MEMOpPaH, BO30YAMMOCTh HEPBOB U MBIIIIII, y4aCTBYET B HEPBHO-
MBIIIEYHON IIPOBOAMMOCTH, COKpAIICHHUH N paCC.]'Ia6J'IeHI/II/I MYCKYJIaTyphbI (B TOM YHUCJIC MBIIIIBI
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cepla), CeKpEeTOPHBIX Mpoleccax, (GOpMUPOBAHUU KOCTEH M XpsIieil; Bo3eicTByeT Ha 0OMeH Be-
IIECTB B KJIETKAaX, ABJISETCS BaXXKHBIM (PAKTOPOM IeMOCTa3a U MOCPEIHUKOM JEUCTBUS TOPMOHOB B
KJIETKE.

KonunuecTBenHoe omnpesenenre Kajablys B IJIa3Me€ KPOBU MMEET BaXHOE 3HAUEHUE NI ua-
THOCTHKH psiia 3a00J€BaHM 1 TIpU HAOJIIOICHUH 32 XOJIOM JicueHHus. B HopMe KOHUeHTpauus 00-
LIero Kajblus B Jja3Me KpoBu — 2,1-2,6 mmoJib/a (911 mr%).

Ipunyun memooa. Iunukarop xpomoreH depHsiii ET-00 oOpa3yer ¢ kanblimem coequHeHne (hu-
osnieroBoro 1Bera. [Ipu TutpoBanuu TpuoHoM b (1Byx3amelieHHas HaTpUeBasi COJb ATUIICHAUAMHHO-
TETPayKCYCHOM KHUCIIOTBI, 00pa3yroliasi POYHbIE KOMILIEKCH! C MOHAMU KaJIblIKsl) TAKOI'O OKPAIIEHHOTO
pacTBopa MPOU30MIET U3MEHEHNE OKPACKH B CHHMIA 1IBET B SKBUBAJIECHTHOW TOUYKE, COOTBETCTBYIOLICH
CBSI3BIBAHHIO TPHJIOHOM b BCEX MOHOB KaJbIs B pacTBOpE.

Xoo pabomot. B xonbouky HanmuBaroT 25 mia HoO u BHOCST 1 M1 ammuadroro OydepHoro pac-
TBOpA. 3aTeM NPWIMBAIOT | MJI HCClIeayeMOH TIa3Mbl KPOBH U 2 KaIUTM MHAWKATOpa XpOMOT'€Ha
yepHoro. PactBop npuoOperaer duoneroBeiii nBeT. 3arem pactBop TUTPYOT 0,002M pactBOopom
tpusiona b o cuneit okpacku. [1o o6bemy Tpuniona b, momenmiero Ha THTPOBaHKE, PACCUUTHIBAIOT
coJiep>KaHue KalbIlHs B IJIa3Me KPOBH.

¥ 0,002 -40,8-100-0,245-V.
1
rre 0,002 — momnsipHOCTH pacTBopa TpmiioHa b; 40,8 — monexymnsipasiii Bec Ca; 100 — ko3 duru-
eHT AJis mepecuera B Mr%; 0,245 — koadunment nepecyera B equnuiisl CU (mmons/n); 1 — oobem
CBIBOPOTKH, B3STHIN AJis aHanu3a; V:— 00beM TpuiioHa b, u3pacxomnoBaHHbIi HA TUTPOBAHHE.

Pesynbrar: Vi = Pacuer:

BriBoa:

IToanuce nperoaaBaTClIs:

3AHSATHE 28. POJIb MUHEPAJILHBIX BEIIIECTB B ®OPMUPOBAHUU KOCTHOM
TKAHU 1 3YBOB. POJIb KAJILIIHAS, ®°OCDPOPA, MATHHUSL, ®TOPA,
'KEJE3A, HUHKA, MEJW. PETYJISILHASI OGMEHA KAJIBIIAS
U ®OCDOPA

AKTyaJIbHOCTb TEMBbI

Crnennanu3upoBaHHbIe BUABI COEIMHUTENbHBIX TKaHEH, ydacTByrollel B 00pa3oBaHUU KO-
CTeil 1 3yOOB, XapakTepU3yIOTCS BBHICOKHM COJECPKAHUEM MUHEPATBbHOTO (HEOPTraHMYECKOT0) KOM-
MMOHEHTA, TJIABHOW COCTAaBHOM YaCThIO KOTOPOTO SBISIOTCS (hochopHOKHUCIBIE con Kaimbiusa. O0pa-
30BaHHE U paclaj], MUHEPaJIbHOTO KOMIIOHEHTa TECHO CBSI3aHbl ¢ 0OMEHOM Kalnblius U (ocdopa B
opranusme. [loHnmaHne B3auMOOTHOILIEHUI MEKIy 0OMEHOM OpPraHUYeCKUX MOJIEKYJI U MUHEpaJlb-
HBIMH KOMIIOHEHTaMH JIaJIEKO OT COBEPIIEHCTBA, O YeM CBUIETEILCTBYIOT MOKA MAJIOYTEITUTEILHBIC
pe3yabTaThl 0OPHOBI C KAPUECOM, BOCTIAIUTEILHBIMHU U IPYTUMHU 3a00JI€BaHUSIMH TIOJIOCTH PTa.

Iean 3ansaTusn

CdopmupoBaTh npepcTaBieHHe 0 MUHEPAILHOM COCTaBe KOCTHOM TKaHU M TKaHel 3y0a. 3a-
KPETHUTh 3HAHUS O POJIM MUKPO- M MAKPODJIEMEHTOB B KJIETKaX KOCTHON TKaHH, 3yOOB U BHEKJIETOU-
HOM KMJAKOCTH JIJIs1 TOCJIEYIOIIETO UCIOJIb30BAaHUA UX B MTPAKTUKE Bpauya-CTOMATOJIOra.
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TpeGoBaHus K HCXOAHOMY YPOBHIO 3HAHU I
J1J14 TOJTHOTO YCBOEGHHMSI TEMbI HEOOXOAMMO TTOBTOPUTH U3:
® o0well xXumuu.
— CBOWCTBa OEIKOBBIX PACTBOPOB KaK KOJUIOMIHBIX CUCTEM;
® OU0OpeaHUYeCKOU XUMUL.
— anbOYMHUHBI, TJIOOYJTMHBI,
— o0urre cBoiicTBa Kbl U (pocdopa Kak XUMHUECKHX IIIEMEHTOB;
— CBOICTBa KaJIbIIMEBBIX coJiel (pochopHOIt KUCTOTHI.

JlJ1s1 IpoBepPKYU UCXOAHOI0 YPOBHS 3HAHMI BBINOJIHUTE CJeYIONIUe 3aJaHUs:

3aoanue 1. Tlonbepurte napsl: hopmyina docdara KaIblus — HA3BAHUE.

Dopmyna Ha3BaHue

1. CaHPOsx 2H,0 A. I'mnpokcuanatur
2. Caio(POa4)s(OH)2 B. ®ropanarut
3.Cag(HPO4)2(P0O4)4x5 H20 B. CtpoHnueBslii anmatut
4. Ca1o(POas)eF I'. Bpyuur
5. Caio(PO4)s (HCO3z) (OH): J1. KapOoHaTHBIN amaTtuT
6. CasSr(PO4)s(OH) E. Okrakanbumii pochar

3aoanue 2. Kakoil U3 anaTuToB caMblil YCTOMYUBBIN K IEHCTBUIO KHCIOT?

A. I'mnpokcuanarur. B. ®ropanarur.

b. Kap6onaTHblii anaTur. I'. Xnopamnarur. . CTpoH1IMEBBII anaTUT.

Bonpocs! 1u1s1 06cyx1eHust

1. Kampuuii 1 ¢pocdar-moHBI pOTOBOHN KHUIKOCTH., UX POJb B (POPMUPOBAHNH KOCTHOW TKaHU
1 3y00B. 3HaUeHUE CIIIOHBI B IIPOIlEcCaX PeMUHEpaIU3aluy SMaIH.

2. MuHepanbHBII KOMIOHEHT KOCTHOM TKaHH U 3y00B. XUMUYeCKU cocTaB. Kpucramisl rua-
pOKCHanaTura.

3. Teopun MuHEpanu3aui KOCTHOW TKAaHW W TBEPIBIX TKaHeH 3yba. Ctamuu m30MOp(hHOTO
3aMeIIEeHUS IEMEHTOB KPUCTAUTMYECKON PEIIeTKH U €T0 poJib B 00pa30BaHUM KPUCTAIIJIOB araTUTA.
@DaxTophl, BAUSAIOLINE Ha IPOLECCHl MUHEPATU3aI1H.

4. Ca®"-cBa3bIBaIONINE GENKU U UX POJTb B OPraHU3ME.

5. I'opmoHBI, perynupyromnire MeTadon3M Kajiblius U pocdopa (KaabLIUTPUOII, TapaTrTOPMOH,
KaJIbIUTOHHH) — XMMHUUYECKasl IPUPO/1a, MEXaHU3M IIPOBEJEHHUS TOPMOHAJIBHOTO CUTHANA B KIIETKaX-
MUIIEHSX, 3PPEKTHI.

6. Ponb xene3a B opranusme (BcacblBaHHME, TPAHCIOPT, BHYTPUKIIETOUHBIH 00MeH). JKenezo-
Ne(PUIUTHBIE COCTOSIHUS U KeJe301e(pUIUTHBIC aHEMUH.

7. Ponb Maruusi, {MHKa, MEIM B MeTab0IM3Me KOCTHOM TKaHU U 3y00B.

8. dT1op m ero ponk B Mporeccax KU3HeAeATeIbHOCTH. VIcTouHnKH (TOpa M MOTPEOHOCTH B
HeM. Diroopos.

JUTEPATYPA JUISI IOAI'OTOBKHA

Ocnosnasn
1. Buonocuuecxas xumus B ctomarosnioruu / A. JI. Taranosuy, E. A. JleBuna. Munck : HoBoe 3Hanwme, 2022.
C. 355-379, 468-473, 518-521.
2. Koncnexkm NeKIuii.
3.  Buonoeuueckas xumust / A. JI. Taranosud [u ap.]. Munck : Bemapycs, 2013. C. 190-203.

Jononnumensnan
4.  Buonocuueckas xumus / B. K. Kyxta [u ap.]. Mocksa : bunom, Musck : Acap, 2008. C. 515-548.
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3aganus 1J51 CAaMOCTOATEILHON padoThI

3adanue 1. 3amoOMHHTE, YTO COICpPKAHUE OOIIETO KAIbIUS B CHIBOPOTKE KpoBU — 2,2—2,7
MMOJIb/JI, HOHU3UPOBAHHOTO KalbIUs B CBIBOPOTKE — 1,1-1,3 Mmoub/m.

3aoanue 2. OmHON M3 BAXKHEUIIUX (DYHKIMH CIFOHBI SBJISETCS MUHEpPAIU3YIOmas (yHKITUS.
B 3penbix 3y0ax moiep:KkuBaeTcs paBHOBECHE JBYX MPOLIECCOB: PACTBOPEHHSI SMAIU (JIEMHHEPAIIH-
3alMK) U MUHepanu3auuu. KoHcTanTa pacTBOPUMOCTH SMaH B (PU3HOIOTMUECKUX YCIOBHSIX CIIBU-
HyTa B CTOPOHY 00pa30BaHUsl KPUCTAIIOB allaTUTOB. BermoMHUTE, Kakue PakTophl BIUSIOT HA JIaH-
HYIO KOHCTaHTY.

3aoanue 3. Bce MuHEpalbHbIC BEIIECTBA B 3aBUCUMOCTH OT UX KOHIIGHTPALMU B OpraHU3Me
MOJIPA3ENAI0TCA Ha MAaKpo- U MUKPO3JIEMEHThl. MUHEepasbHbIE BEIIECTBA, COAEPKAaHUE KOTOPBIX
npesbimaet 50 MI/Kr Macchl Tenna, OTHOCSATCS K MakpoaieMeHTaM. [lepednciure 3Tu 3J1eMEHTHI.

3aodanue 4. B cocTaB KakuxX XpOMOIIPOTEHHOB BXOAUT JKeJe30?

A. Huroxpoma Pysp. I'. Llepynonna3zmuHa.
b. I u Il xkoMmiiekcoB apIXaTeILHOU [ENH. J1. MuornoOuHa.

B. III u IV KOMIIIEKCOB ABIXaTCILHOM IICTIH.

3aoanue 5. BcriomMHUTE, YTO CYLIECTBYET CUCTEMHAs (3HJOTE€HHAs) U MeCTHas (IPK30I€HHAsI)
¢drop-npodunakruka. [lpuBenure npuMeps! U3 KaXXI0r0 BHA.

3aoanue 6. BeiOepuTe npaBHIbHBIA OTBET. PekoMeHIyeMas: KOHIeHTpaust ¢Topa B 3yOHOM
nacTe JUisi B3pOCIIBIX COCTaBIsIeT (ppm):
A. 800. b. 2000. B. 1000. I'. 1500. . 1200.

Hpa@uﬂbHOCWZb pemeHuﬁ npoeepbme, conocmasus ux ¢ omeemamu.

IIpoBepbTe Bamm 3HaHUS (CAMOKOHTPOJIb YCBOCHUS TE€MbI)

3aoanue 1. O0bscHUTE, TOYEMY U HEAOCTATOK, U U30BITOYHOE MOCTyIUIEHHE BUTaMuHa D B
OpraHu3M OyJIeT IPUBOIUTH K IECTPYKIIMH KOCTHON TKaHHU.

3adanue 2. BoBpeMs: THPEOUIPKTOMHUN XUPYPT HE 3aMETHII PACIIONIOKEHHBIX B TOJIIIE [IUTO-
BHTHBIE JKeJIe3bI MapPalIUTOBUIHBIX JKeJ€3. Y GONBHOrO HaYanuch cyaopord. [louemy?

A. B pe3ynbTare majeHus COAEPKAHUS B KPOBH THPEOKAIBIIUTOHHMHA.

B. B pe3ynbrare CHUKEHUS COIEPIKAHUS B KPOBH MTAPATHPHHA.

B. Benencrsue camkenust coepxanust Ca*™ B miazme KpoBH.

I'. Benencreue yBenuuenus cogepxkanust Ca™ B miazme KpoBu.

3aoanue 3. Kak neicTBYIOT NapaTUPHUH, KAIBIIUTOHUH U BUTaMUH D Ha 0OMeH Kablus B yKa-
3aHHBIX OpraHax (IIPOCTaBbTE CTPEJIOUKH: | — MOBBIIACT UM | — MOHIKAET K CTpeNKaM Ha pH-
CYHKE) ¥ KaK MEHSETCS TIPH STOM YPOBEHB KAJIBIIHSI B KPOBU?

KpoBb Kpoee Kpoeb
T = 1 T =
&= @ &=
i1 i1 il
napaTtHpuH EMTaMuH J] KanbUWTOHWH
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3aoanue 4. Kak BIusieT U3MEHEHUE YPOBHS KaJIbIHsI B KPOBU HA CEKPEIIUIO WM aKTUBUPOBAHHE
perysisiTopo?

Yposenb Ca?* | Cexpenusi napatupuna | Cexpeuusi Kaibuutonnna | O6pasoBanue KAIbIUTPHOJIA

1
!

OTtBeThI K 3aJaHuAM

/lna npoeepku ucxo0Ho20 ypoeHsa 3HAHUIL
1-1152A;3E;4b6;5/1;6B.2-B.
Jlna camocmoamenvhou pabomut.

3-Na, K, Ca, Mg, P,CI,S.4- A,B, 1.6 -T.

JIABOPATOPHAS PABOTA (30 munyT)

HNHCcTpyKIUs K NPAKTHYECKOMY 3aHATHIO

PaGora 1. Oémuapyscenue munepanvuvix (HeopeaHuuecKux) KOMHOHEHMO8 8 KOCHHOU
mKanu

KocTtHas TkaHb ¥ TKaHH 3y0a OTHOCSTCS K TUIOTHOH O(QOPMIIEHHOM COEAMHUTEIHHOU TKaHHU.
OHU OTIIMYAIOTCSI BBICOKMM COJIEP’KaHUEM MHUHEPAJBbHBIX BEIIECTB, CPEAN KOTOPBIX OOJIbIIE BCErO
dbochopHOKHUCIOro Kanblus. J{J1s Ka4eCTBEHHOTO aHaIN3a HEOPraHUYECKUX BEIIECTB MUHEpaInu3aTa
KOCTH WJIM 3y0a MOJIb3YIOTCS CIEAYIOIUMU METOJaMU MCCIIEA0BAHUH.

1.1. Ompenenenune cynbdaron. B kucnoii cpene cynbdarsl MUHepanu3aTa Koctu (3yda) ¢ xio-
pucTbiM Oapuem o0pa3yroT 6emnbiii ocagok BaSOa.

Xoo pabomuwi. K 20 xaruisim MuHepanu3arta npuinBaroT 5 kamneib 10%-noro pactsopa HCl u o
KaruisiM, MeIJIEHHO, 100aBiisitoT pacTtBop BaClz 1o oOpa3zoBanus ocasika. BeimaBiimii ocagok 0ThUIb-
TpOBbIBaIOT. OMIBTPAT HArPEBAIOT U KUIIATST HAJl TJIaMEHEM CIUPTOBKU 2—3 MuH. [Ipu »TOM cHOBa
MOSIBIISIETCS. MYTh U3-3a TOTO, YTO M3 COJIEH 23(PHPOCEPHBIX KUCIOT OCBOOOKIAETCS CEPHAsi KUCIIOTA.

Pesynbrar:

1.2. Onpenenenne pocdaron. PocdaTsl MUHEpanu3aTa KOCTH (3yda) Mpu peakuu ¢ Moauoae-
HOBBIM PEAKTHUBOM 00pa3yIOT KENThIM KpUCTaNIMYeCKuil ocagok GpochopHOMOINOIEHOBOKUCIOTO
aMMOHHMSL.

Xoo pabomwi. B mpobupky HanuBaroT 20-30 karenb MOJIUOJEHOBOTO PEAKTHBA U HATPEBAIOT
pacTBOp HaJl INIAaMEHEM CIIMPTOBKHU 0 3aKUMaHUs (He KUIATUTH!). 3aTeM J00aBIAIOT HECKOJIBKO Ka-
nejasp MUHepanu3aTa. BeimagaeT skenToiif ocagok GochopHOMOINOIEHOBOKHUCIOTO aMMOHUS.

Pesynbrar:

1.3. Onpenenenne kanbiys. Kanpiuii MunepanuzaTta kocTu (3y0a) BeINAAAeT B 0CAA0K MPH J0-
0aBJIEHUU I11aBEJIEBOKUCIIOIO aMMOHHSI.

Xoo pabomei. K 20 kannsm muHepanu3zaTa npuirBarot 1-2 karmu 10%-Horo pactBopa yKcyc-
HOM KUCHOTH U 2—3 Karum 5%-HOro pacTBOpa I11aBeJIeBOKUCIOr0 aMMOHUS. Beinanaer kpucraniu-
YeCKUH 0CalOK I1aBEJIEBOKHUCIOTO KalbLus.

Pesymnbrar:

BriBoas!:

PaGora 2. Konuuecmeennoe onpedenenue cooepicanus Kanvyus 6 CliloHe
Ipunyun memooa. naukarop xpomoreH uepHsii ET-00 oOpa3yeT ¢ KanbpIliueM COeIUHECHHE
po3oBo-¢uoneroBoro 1BeTa. [Ipu TurpoBanuu TpuioHoM b (IBy3aMerieHHas HATpUEBask COJb ITH-
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JEHAUAMUHOTETPAYKCYCHOM KHUCIIOTHI, 00pa3yromasi MpOYHbIE KOMIUIEKCH ¢ MOHAMH KallbIUsl) Ta-
KOTO OKpAILIEHHOTO PacTBOpa MPOM30MAET U3MEHEHHE OKPACKM B CHHUM LIBET B 3KBUBAJCHTHOMU
TOYKE, COOTBETCTBYIOIICH CBA3BIBAHUIO TPUIOHOM b BCeX MOHOB Kalblus B pacTBOpE.

Xoo pabomoi. B xonbouky HanmuBaroT 25 mia HoO u BHOCST 1 M1 ammuadroro OydepHoro pac-
TBOpA. 3aTeM MPUIMBAIOT 1 MJI UCCIEeAyEeMON CIIOHBI U 2 KaIluld MHAUKATOpa XpPOMOI'€HA YEPHOTIO.
PactBop npuoOperaer ¢uosieToBblil 1BeT. 3ateM pactBop TUTPYIOT 0,002 M pactBopom TpuiioHa b
JI0 CHHEW OKPAaCKH.

[To o6bemy Tpusiona b, momiesuiero Ha TUTPOBAaHKE, PACCUUTHIBAIOT COACPKAHKUE KaJTbIUs B
CIIIOHE:

¥ 0,002 -40,8-100-0,245-V.
1

rre 0,002 — momsipHOCTE pacTBOpa TpuiioHa b; 40,8 — monekysipasiii Bec Ca; 100 — xoaddu-
LUEHT Juts niepecuera B Mr%; 0,245 — koaddurment nepecuera B enunuibl CU (Mmons/n); 1 — obbem
CITFOHBI, B3SITHIN JUIsl aHaH3a; Vr— 00beM TpriioHa b, 3pacxo1oBaHHbI HA TUTPOBAHKE.

Pesynbrar: VT (M) = Pacuer:

Conepxanne 001ero Kaiabius B ciitone B Hopme — 1,1-1,3 mmons/n (4-5 mr %).

BriBo:

IToanuce nperoaaBaTClIs:

3AHSTHE 29. BEJIKA COEJJAHUTEJBHBIX TKAHEW. BUOXUMMS OPTAHOB
MOJIOCTHU PTA U POTOBOM ) KUIKOCTH

AKTYyaJIbHOCTb TeMbI

CoenuHUTEIbHBIE TKAHU — CaMbl€ PACIPOCTPAHEHHBIE TKAHU B OpraHU3Me YEJIOBEKa, OIpeie-
JSIOIIKE ero MOP(OJIOTHYECKYIO M (DYHKIIMOHAIBHYIO LIEIOCTHOCTD. J[JIs1 HUX XapaKTepHbl: YHUBEP-
CaJIbHOCTb, TKAHEBAsl U BUJI0Bas CIELU(PUIHOCTh, MHOTOKOMIIOHEHTHOCTb, ITOJINMOP(U3M, BBICOKAS
CIOCOOHOCTH K afanTtanuu. CoeAMHUTENbHbIE TKAaHU OTJIMYAIOTCA OT IPYTUX TKaHEeH npeobiaganuemM
MEXKJIETOYHOT'O BEIIEeCTBA (MaTpuKca) HaJl KJIETOYHBIMHU 3jeMeHTaMU. OCHOBHBIM KOMIIOHEHTOM
BHEKJIETOYHOTO MaTPUKCa COCTUHUTEIbHBIX TKaHEH ABIAIOTCS OCNKU, TTIaBHBIM 00pa30M, CIIOKHBIE
0eNIK1 — TIMKONPOTEHHBI. 3HaHWE MOP(OIOTrUH U XUMUYECKOT0 COCTaBa U MOHUMaHUE MeTado0IIn-
YECKUX MTPOLIECCOB, XapaKTEPHBIX JIJIsl COEMHUTENBHBIX TKaHEH, IexkaT B ocHOBE 3(h(heKTHBHOM Mpo-
(UIAKTHKY U JIEYEHHS] CTOMATOJIOTMUECKHUX 3a00JIeBaHUM.

Me:XKJIETOYHOE BELECTBO COCIUHUTENBHBIX TKAaHEH ONpENeNseT HMX OCHOBHBIE CBOM-
cTBa. 3yOBl — OCOOBI OpraH, re NpsiIMO COIIPUKACAIOTCS] 3aKOHOMEPHOCTH «IIOBEJICHUS» OPTaHU-
YEeCKUX U MUHEpaJIbHBIX BellecTB. PoToBas XuAKOCTh (B 00MX0/1€ CIIFOHA) — 3TO MHOTOKOMIIOHEHT-
Hasi OMoJoruYecKasi >KUJIKOCTh, COCTaB KOTOPOM OKAa3bIBAET CYLIECTBEHHOE BIMSHUE HA OpPraHbl U
TKaHW POTOBOM MOJOCTU. B psne ciydaeB McCIeq0BaHUE XUMUUYECKOTO COCTAaBA CIIFOHBI MCIIONb3Y-
€TCsl sl IUarHOCTUKY B KIIMHUKE BHYTPEHHUX OOJIe3HEH.

ean 3ansaTUs

CdopmupoBaTh npecTaBlIeHne 0 MHOTOOOpa3uu GopM COSAMHUTENbHBIX TKaHEH U crienudu-
YECKOM MOJIEKYJISIPHOM COCTaBe KaXJIoW (OpMbI 111 MOHUMaHHUsS MEXaHU3MOB BO3HUKHOBEHHUS U
pa3BuTHA 3a00J€eBaHuil (B TOM YHCIIE CTOMATOJIOIMYECKHX ), pa3paboTKu Mep NPOPUITAKTUKU U Me-
TO/0B JeueHus1. CucTeMaTU3MpoBaTh 3HAHUSI O COCTABE JKUIKOCTEW POTOBOM MOJIOCTHU JUIsl TOHUMa-
HUS MOJIEKYJIIPHOM MPUPO/BI 3a00I€BaHII OPraHOB U TKaHEW MOJIOCTH PTa.
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TpeGoBaHus K HCXOAHOMY YPOBHIO 3HAHU I
JI71s1 TOJTHOTO YCBOGHUS TEMBI HEOOXOIUMO TIOBTOPUTD U3:
® opgonozuu:
— BUJIbI COCAMHUTEIBHBIX TKAaHEH;
— 0COOEHHOCTH MOP(OIOTUYECKOTO CTPOSHUS COSTMHUTEIBHBIX TKAHEH;
® OUOOP2AHUYECKOU XUMUU.
— KJIaCCH(PMKALIMIO YTIIEBOJIOB;
— CTpOEHHE T'eTepOIOINCaXapH/I0B, BXOIAIINX B COCTAB OCHOBHOTO BELIECTBA COCTUHUTEIb-
HBIX TKaHEH.
® OUON0CUYECKOU XUMULL.
— OCIIKHM COCOUHHUTCILHBIX TKAHCH;
— 0COOCHHOCTH YTWJIM3ALUH YTJIEBOJOB OAKTEPUSAMH HOJIOCTHU PTa.

151 caMonpoBepKH MCXOIHOTO YPOBHS 3HAHUIA BHINOJIHUTE CJIeyIolINe 3aJaHus:

3aoanue 1. Ilogbepute KaxaoMy TUIY COSAMHUTENbHOU TKaHU (A—/]) XapakTepHbIe 175 Hee
KIETKA U3 CIIEAYIOLIEro CIUCKAa Ha3BaHWMl KieTok: 1) ¢ubpobnact; 2) TKaHEBbIH 0a30(ui;
3) amumnonmt; 4) XOHApoOiacT; 5) ocreokmact; 6) ocreobnact; 7) ructuonmt; 8) (GuOpOIHT;
9) menanonut; 10) MyKoIHT.

A. PpIxniast BOJIOKHUCTAaS. I'. XpsmeBas TkaHs.

b. [InoTHas BOIOKHHUCTAS. . KocTHast TKaHb.

B. CoenuanTensHas TKaHb CO CHCIIMATLHBIMEA CBOHCTBAMM.

3aoanue 2. Kakue U3 HUKENEPEUNCICHHBIX COEIMHEHUI HE OTHOCSITCS K reTepoIoimucaxa-
punam?
A. I'manyponoBas kucnora.  /J[. Kieruatka.

b. I'enapus. E. I'mokypoHOBas KHACIIOTA.
B. I'mukores. K. Xongpoutuncymnbdar.
I'. ITekTuH. 3. N-anerunranakro3aMuH.

3aoanue 3. Boibepute npaBuiibHbIM 0TBET. K HeKosmareHoBbIM OellkaM KOCTHOM TKaH! OTHOCSITCSL:

A. ®ubpomMoaynuH. I'. IexopuH. JK. burnukas.
b. TpomGocnoHuH. . OcTeoHEeKTHH. 3. OcTeoKalbLIUH.
B. JlamunuH. E. Onactum.

3aoanue 4. CexpeT KakuxX CIIOHHBIX jKeJie3 B OCHOBHOM MYKO3HBIN?
A. OKOJIOYIIHBIX. B. A3p14HbIX.
b. Iloaba3bIYHBIX. I'. [loguentoCTHBIX. J1. II{euHbIX.

HpaGI/UZbHOCmb pemeﬁuﬁ npoeepsnie, conocmaesue Ux ¢ omeemamu.

Bonpocs! nu1s1 06cyxneHust

1. Konnaren. AMUHOKHCIIOTHBIM COCTaB, 0OCOOCHHOCTH MPOCTPAHCTBEHHOM CTPYKTYyphl. M30-
Kosarensl. OCOOEHHOCTH CHHTE3a KoJulareHa. BHYTpH- 1 BHEKJIETOUHBIE dTalbl mpoiiecca o0pa3o-
BaHUS «3PEJIOro» KoJJIareHa.

2. DnactuH. Ponb B opranm3me. OcOOEHHOCTH MEPBUYHOM CTPYKTYphl. 3HAU€HHE BHEKIIETOU-
HBIX 9TAlloB B MeXaHW3MaxX (POPMUPOBAHUS 3pEION PTACTHIECKON TKaHH.

3. benkoBo-yrneBoaHbIe KOMIUIEKCH. [IpUHIUTIBI KITacCUpUKAIIMN; OMOJIOTHYECKast POJib; Me-
XaHU3MBI CHHTE3a M pacnasja.

4. OubpuUISIpHBIC aare3uBHbIC OCNKM BHEKJIETOYHOTO MaTpuKca U WX QyHKIuH. Ponb ux B
HOPME | TPHU TTaTOJIOTHH.

5. OcobeHHOCTH OENKOBOTO COCTaBa KOCTHOW TKaHed. HekommareHoBbie OenkH, OHOIOTHYE-
CKasl poJib.

6. Oco0eHHOCTH XMMHUYECKOTO COCTaBa TKaHel 3y0a (dManu, JeHTUHA, [IEMEHTa, MYJIbIIbl) U
KOocTHOM TkaHu. KoJslareHoBbIle U HEKOJIJIareHOBbIEe OENIKH, OEJIKOBO-YIJIEBOJHBIE KOMIUIEKCHI.
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7. PoroBas xuakocTh. Xumuueckuit coctaB. @yHkiuu. CiaroHa U3 TPOTOKOB CIIFOHHBIX JKEJIe3.
HectumynupoBaHHas U CTUMYJIMPOBAHHAS CIIIOHA.

8. benku 1 pepMeHTHI pOTOBOM )KUJIKOCTU U UX POJIb.

9. «I'uHruBagbHAasK KUJIKOCTb» U 3yOHON JIMKBOP, OCOOEHHOCTH XUMUYECKOr'0 COCTaBa. 3Haye-
HHE U1 TKAHEW MOJIOCTH PTa.

10. IloBepxHOCTHBIE 00pa3oBaHus Ha 3MaiH. [IpoucxoxaeHne, XMMUUYECKHUI cocTas.

11. BnustHue nutaHus Ha cOcTosiHuE 3y00B. Ponb yrieBogoB, 6eKoB, BUTAMUHOB U MUKPOAJIe-
MmeHToB. Kapuec. [IpuunHbl, MexaHu3M pa3BUTHS, TPO(DUITAKTUKA.

JUTEPATYPA JJISI IOATOTOBKU
OcHosnasn

1. Buonozuueckas xumus 6 cmomamonoauu / A. JI. Taranosnu, E. A. Jleuna. Munck : Hosoe 3Hanume, 2022.
C. 438-524.

2. Koncnexm NeKImi.

3. Buonozuuecxas xumust / A. JI. Taranosuu [u ap.]. Munck : Benapycs, 2013. C. 216-234.

Jlononnumensnas

4. Buonozuueckas xumus / B. K. Kyxra [u ap.]. Mocksa : Budom, Munck : Acap, 2008. C. 625-636.
5. Buoxumus 4enosexa / P. Mappu [u ap.]. Mocksa : Mup, 1993.
6

. buoxumus coeqMHUTENBHON TKaHU U OPTaHOB MOJIOCTH pTa : yueO. mocobue / D. W. Oneuknii [u ap.]. MuHck,
2002. 62 c.

3ajanus 1J151 CAaMOCTOATEILHON padoThI

3aoanue 1. CoequHUTENbHAS TKAaHb — OJIHA U3 YETHIPEX IJIaBHBIX TKaHEH M03BOHOYHbIX. Ka-
Kre (pyHKIMU HE IPUCYIH COSAUHUTEIBHON TKaH! YelloBeKa?

A. OnopHas. I'. bapbepHasi. K. TpancnoptHas.
b. PenaparuBHas. J1. JIpixarenbHasl. 3. Merabonmueckasi.
B. DHepreruueckas. E. Jlenonupyromas.

3aoanue 2. BcnoMHUTE, 4YTO XMMUYECKYIO OCHOBY MEXKJIETOYHOT'O MaTPHUKCA COCTABIISIOT Oel-
KoBO-yriieBoaHbIe KoMIutekchl (BYK), koTopeie kinaccupummpyroTcsi M0 KOJUYECTBY YIJICBOJOB B
KOMIUIEKCE U KaueCTBEHHOMY COCTaBy ATHX YrieBojaoB. [lombepure mns kaxkmoro tuma BYK
(A—B) cooTBeTCTBYIONINE XaPAKTEPUCTHUKHU.

BYK Hoast yrineBoaon Oco0eHHOCTH MOHOCAXAPU/IOB
A. I'TUKOTIPOTENHBI 1. 10-50 % yrneBomoB I. He conepkat ypOHOBBIX KHUCIIOT
b. IIporeornukansl 2. < 10 yrneBomoB Il. CogepxaT ypOHOBBIE KHCIIOTHI
B. MykonpoTenssl 3. >95 % yrneBojoB

3aoanue 3. KonnarenoBsle 0enku cocTaBisoT 25 % Bcex OenkoB. [lockonbKy monunenTu-
HBIE IIeNM KOJIJJareHa KOJUPYIOTCS pa3HbIMM T'€HaMH, W3BECTHO CBbIle 20 THIOB KoJjareHa —
H30KoJu1areHsl. B OTACJIBHBIX THIIAX COC)IHHI/ITGJII)HOﬁ TKaHHU HU30KOJIJIAar€HbI BBIITOJIHAIOT Pa3HBIC

byHKINH.

3.1. [TogOepute nmapsl (TUI KOJUTAareHa — QYHKIINS).

1. Konnarensl, oopasyromniue GuOpuIbL. A. Komnarens! Tuna I-I111.

2. Konnarensl, 00pa3yroiue ceTu. b. Komnarenst Tuna IX, XII.
3. Komnarensl, accoruupoBannbie ¢ puOpmutamu.  B. Komarenst tuna 1V, VII.

3.2. PaccTaBbTe B HY)KHOM NOPSAJIKE 3TAIBl BHYTPUKJIETOYHOTO IPOLIECCUHIa KOJUIAreHa.
A. I'uppokcunupoBaHue JIM3MHA U NPOJIUHA.

b. OGpa3oBanne BHYTpU- U MEXKIIETIOUYCUHBIX TUCYIb(PUIHBIX CBSI3CH.

B. I'muko3unupoBaHue. I'. Ynanenue curHanbHOro NENTUAA.

J1. O6pazoBaHme TPOWHOMN CTPAIIH.

3.3. BeiOepuTe U3 claenyromero cnyucka HeKoUIareHOBbIe OEIKH COeTMHUTEIbHBIX TKAaHEH.
A. DnactuH. B. Konnares. 1. AnbOyMuH. XK. JlamuHuH.
b. Arpekas. I'. ®ubponextun.  E. Gubpusuius. 3. ®ubpomMoayIHH.
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3adanue 4. MuHepanbHBI KOMIIOHEHT, BXOJISAIINI B COCTaB MEKKIETOUYHOTO BEIIECTBA KOCT-
HOUM TKaHH, YIMaJIA, ICHTUHA U 1IEMEHTA, PEACTaBICH OOJBITUM YHUCIOM DJIEMEHTOB. XOTS COOTHO-
LIEHWE OCHOBHBIX 3JIEMEHTOB MOJJEPKUBAECTCS HA JOBOJIBHO ITOCTOSSHHOM YPOBHE, COAEp:KaHUE
MHOTHIX 2JIEMEHTOB 3aBUCHUT OT XapakTepa nmuTanus. biaromgaps mexanuzmMam u30MopQpHOTO 3amelie-
HUS, 3TOT COCTaB MEHSETCS B TeUeHHUE KU3HU. OCHOBHBIMHU 3JIEMEHTAMH YKa3aHHBIX BBIIIE TKAHEH
SBISIFOTCS KanbIuil 1 docdop. ConepkaHue IPyrux 3JIEMEHTOB — (Topa, MarHus, IIMHKa, JKe-
7ie3a — TOJIBEPIKEeHO 00Jiee 3HAYUTEILHBIM KOJICOAHUSIM.

Bri6epuTe u3 ciieyronero cnucka XUMHIeCKUe COSMHEHHUs, XapaKkTepHbIie: A — JUIsl KOCT-
HOM TKaHU (LIeMEeHTa, AJeHTUHA); b — 11 smainu.

1. Komnaren tuna I. 4. Kpucramtel anatuta (1600 x 400 anrcrpem).
2. [IporeornukaHsl. 5. Kpucramnst anatura (640 % 40 aHrcrpem).
3. AMEJIOTeHUHBI. 6. DHaAMENMHBI.

3aoanue 5. Beibepurte npaBuiIbHbIE OTBETHL. JIN30IMMY NPHUCYIIU CleAyIONHe QyHKINN:

A. Tuznponusyer MNIMKO3UAHYIO CBSI3b B F€TepoIIojincaxapuiax MUKpOOHOM 000I0UKH.

b. Be3bIBaeT arperanuio 6akTepHid.

B. Murubupyer GakrepuanbHble IPOTEasbl.

I'. AkTuBHpyeT OaKTepUaIbHbIE ayTOIU3UHBIL.

J1. O6pa3yeT runoxJIOpUT-uoH, MPEBPALIAIONIUI AMUHOKUCIOTH OaKTepUil B TOKCUYHbIE IS
HUX aJIbJCTUIBI.

3aoanue 6. Ha3zoBuTE MOBEPXHOCTHBIE 00pa30BaHUs HA dMAaJU, OXapaKTEPU3YHTe UX MPOUC-
XOXKJIEHUE U XUMUYECKUN COCTaB.

3aoanue 7. BeiGepute nmpaBuibHbIN 0TBET. KapruecoreHHbIMU OaKTEPUSIMU SIBIISIOTCS
A. Str. mutans. B. Staph. aureus. I. JlakrobakTepuu.
b. Str. salivarius. I". Str. sanguis.

Hpa6uﬂbHOCWZb PeeHUA npoeepovnie, conocmasue ux ¢ omeemamu.

IIpoBepbTe Bamm 3HaHUS (CAMOKOHTPOJIb YCBOCHHMS T€Mbl)

3aoanue 1. IlonGepute K COOTBETCTBYIOIIMM TIJMKO3aMUHOTIMKaHAM (A—E) KOMIOHEHTHI
(1-6), BxopsiIIIHE B MX COCTAB.

1. N-anetun-D-ranakro3zamuH. A. Xonapoutuncynbdatst A, C.
2. N-anietun-D-rimoko3zamuH. b. lepmarancynbdar.

3. D-rimtokypoHOBast KHCIIOTA. B. I'enapus.

4. L-unypoHOBasi KUCIIOTA. I'. 'enapancynbdar.

5. CepHas kuciora. J1. 'manypoHOBas KHCIIOTA.

6. 'amakTo3a. E. Keparaucynbdar.

3aoanue 2. Beibepute MpaBUIbHBIN OTBET.
DNacTHH OTJINYAETCS OT KOJIJIareHa OTCYTCTBUEM:

1. I'numuna. 6. 'mapokcunponuxa.
2. TpoiiHoii crimpanu. 7. I'mapokcuin3uHa.
3. IIponuna. 8. IToBTopos I'mu-X-Y.

4. JlomomauTeNbHBIX enTuaoB Ha N- 1 C-KoHIax.
5. YrneBomos.

3aoanue 3. BeiGepute mpaBUIbHBIN OTBET.

K HekomareHoBbIM OeKkaM XpSIIeBOi TKAaHU OTHOCSTCS:

A. ©Oubpomonynun.  B. JlamunuH. J. OCTeOHEKTHH. K. burnukas.

b. Tpom6ocnonnuu.  I'. JlexkopuH. E. Dnactun. 3. OcTeoKablLIMH.
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3aoanue 4. Beibepute npaBUIbHBIN OTBET.
[TocnenoBarensHoCTh R-G-D B GuOpHIISpHBIX aATre3UBHBIX OeKax MpEACTaBIICHA CIEAYIO-

UM aMUHOKHCJIIOTHBIM TPUILICTOM:

A. I'mu-Acn-Apr. B. Acn-T'ny-I'nu. . I'nmu-Apr-Acr.
b. Apr-I'ny-Acn. I'. Apr-I'nu-Acm. E. Apr-Acn-I'nu.

3aoanue 5. Ilonbepute mapel: GyHKIUS — OCIKH ((GEPMEHTBI) CITFOHBI.

DyHKUMA

Beakn

A. IlepeBapuBanue

b. Munepanuzanus

B. 3ammra

I'. Cma3biBaHKe U 00BOJIAKMBAHUE

1. Amunaza. 2. Mynunsl citonsl. 3. benku, 6orarbie nposu-
HoM. 4. JIuzouum. 5. Crarepun. 6. Jlakrodeppun. 7. I[lepok-

cuzaza HeuTpo(uIIoB.

3aoanue 6. 3anonHUTE TaOIUITY (TPOIICHTHOE COACPIKAHNE BEIIECTB B YKa3aHHBIX TKAHSX ).

TkaHu MuHepaJsbHble BellecTBa | OpraHnyeckue BelecTBa

Boaa

OManb

JleHTnH

IlemeHnT

[lynena

Koctp

OTBeTHI K 33JJaHUSIM

/Jlna camonpogepku ucxo0Ho2o ypoGHsa 3HAHUIL.
1-A1,2,7,8b1,8,B3,9,10;T"4; 15,6.2-B, /I,E,3.3-5b,/1,3. 4—B, /.
Jlna camocmosamenvhoul padomet:

1-B,,K.2-(A-2-1;6-3-1;B-1-1).31-1A;2B;35.32-T,A,B, b, /1. 3.3 -5,

I,JILE, K ,3.4-A1,2,553,465 A,BT.7-A,B,T,]I

JJABOPATOPHAS PABOTA (60 munyT)

HNHCTPYKIHSA K NPAKTHYECKOMY 3aHATHIO
Pa6ora 1. Onpedenenue pH cnronw
B nopme pH cironst — 6,4—7,3.
Xoo pabomei. Ha nakMycoByI0 OyMa)kKKy HAHOCST KaIUTIO CIFOHBI M ONPEAEIISIOT €€ Peakiuio:
1) cunss TakMycoBasi Oymara KpacHeeT, KpacHasi He M3MEHSIET IIBeTa — KHUCIIask PEaKIys;
2) xpacHas Oymara CHHEeT, CUHsISI He U3MEHSET 1IBeTa — IEJIOUHAs peaKius;
3) o0e Oymaru He U3MEHSIOT CBOETO 1IBE€Ta — HEWTpaJibHas peaKiusl.
MoO>HO UCTIONB30BaTh U APYrHe WHAUKATOpHBIE Oymaru.
Pesynprar:

BriBon:

Pabora 2. Oonapyscenue 6enkoe 6 KOCMHOI MKaHU
Xo0 pabomwr. HeGonbI10#i Kycodek KOCTH BHOCAT B mpobupky ¢ 10 karusamu 10%-Horo pac-

tBopa NaOH. HarpeBaroT 10 kunenus. benku npu 3ToM pactBopstorces B menou. [locie oxnaxae-
HUs 100aBisAoT Kammo 1%-Horo pactBopa CuSO4 (6uyperoBas peakuus). [losBnenue ¢puoaeToBoro
OKpAaILIMBaHUs CBUAETEIBCTBYET O HATMUUU OelKa.

Pesymnbrar:

BriBoa:
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Pabora 3. Konuuecmeennoe onpedenenue xnopuoos é ciione no Jleeuncony

Ipunyun memooa. ApreHTOMETPHUIECKUI 0CaI0YHBI METO OCHOBAaH Ha CITIOCOOHOCTH MOHOB
cepebpa 00pa30BbIBaTh C MOHAMH XJIOpA HEPACTBOPUMBIE coii. Kolnm4yecTBO oca)Iaroniero Bee-
ctBa (AgNO3) 5KBUBAJICHTHO COJICPKAHUIO XJIOPUI-HOHOB.

[TpoBOIAT TUTPOBAHHE XJIOPUA-UOHOB KPOBU a30THOKHUCIIBIM CEpeOpPOM B IPUCYTCTBUM MH/IH-
katopa KoCrOs. [To mocTmkeHnN 3KBUBAJICHTHON TOYKHM TUTPOBAHUs N30BITOK MOHOB cepedpa oOpa-
3yeT ¢ MHIUKATOPOM COeJIMHEHHE KUPIHYHO-KpacHOoro 1Beta (AgoCrOs).

Xoo pabomui.

1. Ocaxnenune 6enxoB KpoBu. B aByX mpoOupkax roroBsitT cmech pactBopoB: 5 mi 0,45 %
ZnSO4+ 1 M1 0,1 H NaOH. 3atem B 1-10 mpooupky BHOCAT 0,1 MII CITFOHBI, BO 2-10 (KOHTPOJIBHYIO) —
0,1 M H2Opuer. [IpoOupky KUOATAT B TeUEHUE 3 MUH HaJl IJ1aMeHeM cnupToBKHU. [locie atoro co-
JepKUMOE TPOOUPOK GUIBTPYIOT B KOJIOOUKH uepe3 BaTy. Ocaqok Ha BATHOM (PUIIbTPE MPOMBIBAIOT
7Ba pa3za BoAou (1o 3 mi).

2. Ocaxnenne moHoB xjopa B npucyrctBun KoCrOs. K dunbrpaTy mpunmBaroT 2 Kariu
2%-noro pactBopa K2CrOs u Tutpytot pactBopoM AgNO3 10 W3MEHEHHS JKEJITOTO 1IBETa PacTBOpa
B KUPITUYHO-KPACHBIH.

N3 ob6bema (mi1) AgNOgz, momeamero Ha TUTPOBAHUE OMBITHOTO PACTBOPA, BHIYUTAIOT 00BEM
(m1) AgNOs, nomiennuii Ha TATPOBaHKE KOHTPOJIS, U pa3HUIly yMHOkatoT Ha 0,355, ecnu pe3ynbrat
BEIpaaroT B Mr xyopa Ha 0,1 M1 ciroHbL. J{71s BeIpaKeHUST B MI'% TIOTYyYEHHYIO BEJIMYUHY HYKHO
ymMHOXkUTHh Ha 1000. Koaddunment nepecuera B enunuity CU (mmons/n) — 0,282.

PesynbTaTel: Von (Mi1) = Vionrp (MIT) =
Pacuer: C (MMOJII)/JI) = (Von — VKoHTp)'0,355' 1000 0,282
C (mmoutb/in) =

Conepxanue xJiopa (XJIOpUA-HOHOB) B CITFOHE B HOpME cocTaBiisieT 20—40 MMOJIB/IL.

BriBon:

3AHATHE 30. BUOXUMMUSA NIEYEHU

AKTYaJIbHOCTDH TeMbIl

[ledyeHp urpaer LHEHTPAIbHYIO POJIb B IPOMEXYTOUHOM oOMeHe BeecTB. OcobeHHocTH (ep-
MEHTaTUBHOTO amnrapaTa IeYeH! U €€ aHaTOMUYECKUX CBSA3€H C ApyrMMU OpraHamMu Jat0T BO3MOX-
HOCTh N€YEHU Y4acCTBOBATh B PETYJISAIMU MPAKTUYECKU BCEX BUAOB OOMEHA BELIECTB M MOJIEPIKU-
BaTh MOCTOSTHCTBO KOHLIEHTPALIUU B KPOBU MHOTHX KM3HEHHO BaXKHBIX COE€AMHEHUH.

[Teyenp — OoubIIas MPOMEXKYTOYHAS CTAHLIUS MEX/1y NOPTAIbHBIM U OOIIMM KpyraMH KpOBO-
oOpallleHus: opraHu3Ma, I03TOMY BCE BEIIECTBA, BCACHIBAIOLINECS U3 KUIIEYHHUKA, JODKHBI TPOUTH
yepes nedeHb. OyHKIUHU eyeHN 00yCIOBINBAIOT €€ CBOEOOPa3HbIN «OMOXUMUYECKUH allbTPYU3M»:
MHOTHE ITPOUCXOJAIINE B HEM MPOIIECCHl HACTPOEHBI HA CUHTE3 Pa3IMYHBIX BELIECTB AJI JPYIHX
OpPraHoB, a TaK)K€ Ha 3alIUTY 3TUX OPraHoOB OT 00pa3yIIIUXCS B HUX (WM MOCTYMAIOIINUX H3BHE)
TOKCUYECKUX COETUHEHUM.

B coctaB oprana Bxoasrt kinetku Kymndepa, npunumaronie ydactue B garonutose. [leuens
BBIJICJIAET Keldb, HEOOXOIUMYIO Ul TepeBapuBaHMs )KUpa. 3HAUUTEIBbHYIO POJIb UTPAET MEYeHb B
IpolLeccax CBEpThIBAHUH KPOBH, T. K. CHHTE3UPYET OEKH-KOMIIOHEHTHI CBEPTHIBAIOILIEH U AaHTHUCBEP-
THIBAIOLIEH CUCTEM KPOBH.

B nedenu nenonupyrores xene3o, Meib U BUTaMuH B12, HeoOxonuMmele aiist aputpomnossa. [Ipo-
JOJKUTEIBHOCTD KU3HU 3pUTPoUUTOB cocTaBisieT 110—120 nuei. [Tocne 3Toro oHu pa3pyaroTcs ¢
O0CBOOOXKICHHEM TeMoriio0nHa. B meueHu, cene3eHke, KOCTHOM MO3Te TeMOTJIOOMH paciaiaeTcs ¢
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obpa3zoBaHueM OunnpyouHa. JlanpHeiimas cyp0a )KeTUHbIX MUTMEHTOB (OMIMpyOHrHa) CBsA3aHa ¢ UX
MeTaboJIM3MOM B ITEYEHH U B KumleyHnke. OnpenencHre B KIMHUKE COAepKaHuUs 00mero Ommmpy-
OuHa, ero Gpakuil ¥ MPOIyKTOB UX JETPaJallii UMEET BaXHOE 3HaueHue B nuddepeHmanbHon
JMarHOCTHUKE KENTYX Pa3IMYHON STHOJIOTHH.

Cremyer OTMETUTh 3HAUUTEIBHYIO BApPHAOEIbHOCTh XMMUYECKOTO COCTaBa NEUEHH, KOTOPBIH
3aBUCHT OT XapaKTepa MUTaHHsI, COCTOSIHNS oOMeHa BemecTB. OcOOEHHO CyIeCTBEHHbBIE H3MEHE-
HUS B COOTHOUICHUH OT/AEIBHBIX KOMIIOHEHTOB HAOIIOAI0TCS MIPU TOJIOIaHUH U TTATOJIOTUIECKUX
IpoIeccax, HapuMep, JKUPOBO HHPHUIBTPALUH IEUYCHH, TITMKOTEHO3aX H Jp.

B cBs13u ¢ BBINIEHU3II0KEHHBIM MTOHATHA HEOOXOAMMOCTD MPAaBUIIBHON OLIEHKU (PYHKIIMOHAIb-
HOTO COCTOSIHUS NIEUYCHH C WCIIOJIb30BAHUEM PA3IMYHBIX OMOXMMHUYECKHX TECTOB, ITO3BOJISIOIINX
YCTaHOBHTH (haKT 3a00JI€BaHUS M OTCICKUBATH €TO TCUCHHE.

Mean 3ansaTUs

Hay4autbcst pUMEHSITh 3HAHUST O TOMEOCTATHIECKON U MHTETPUPYIOIIECH POJY MIEUSHN B OOMEHE yT-
JIEBOJIOB, JIMMKIOB U aMUHOKHUCIIOT JJIs1 OOBSICHEHUS] MEXaHU3MOB HapylIeHU oOMeHa BelecTB 1npu 60-
JIE3HSIX IIEYEHH U JKETUHBIX ITyTel. HayunThest HCnob30BaTh 3HAHUSA O ITYTSAX IIPEBPAILICHUS B IEYEHU KCE-
HOOHMOTHUKOB ISl IOHUMAHUsI OMOXMMHUYECKUX acTIeKTOB (hapMaKOJIOTUU U TOKCUKOJIOTHH.

TpeGoBaHus K HCXOAHOMY YPOBHIO 3HAHU I

JUJ1s IOJTHOTO YCBOEHUS TEMBI HEOOXO0AUMO ITOBTOPUTH 3!

® gHamomuu, 2UCMON02UU, PUSUOIOSUU:

— OCOOEHHOCTHU CTPOEHUS U MUKPOCTPYKTYPbI IE€YEHH;

— (YHKUMHM [I€YEHH;

® OUOoOp2aHUYEeCKOU XUMUU

— OCHOBHBIE PEAKIINU BBEICHUS (DYHKIMOHAIBHBIX TPYII B MOJIEKYJIbl XMMUUYECKUX BEILIECTB
C LI€JIbIO MOBBILICHUS UX THAPOPHIBLHBIX CBOMCTB.

® OUONI02UYECKOU XUMUU:

— MeTa0oIn4ecKkue MyTH oOMeHa YIieBOI0B, JIUIUA0B 1 OEJIKOB.

JLJ1sl IpoBepKYU UCXOAHOI0 YPOBHS 3HAHMI BBINOJIHUTE CJeYIOIIUe 3aIaHUS:

3aoanue 1. Ilpu n3yueHnn MUKpoOIIpenapaTa MeuyeHu CTyAeHTaM JaHo 3aJaHue 3apucoBaTh
CTPYKTYPHYIO MOP(OTOTUUECKYIO €IUHUITY TI€YEHU — AlUHYC.

1.1. Beibepute (yHKIHIO, KOTOPYIO BBINOJHSIOT AJIEMEHTHI 3TOW MOPQOIOTUYECKON eau-
Hulbl — Kietku Kymdepa:

A. CunTeTnueckas. b. BeinenurenbHasl. B. O6e3BpexuBaromasi.

1.2. Kakyto posib urpaer npoctpanctBo uce?

A. YyacTByeT B TpPaHCIOPTE BEUIECTB MEX]Yy KPOBbIO CHHYCOHMJOB M MapE€HXUMATO3HBIMHU
KJIETKaMH.

b. SBnsercs nemno xemuu.

B. YuacTByeT B TpaHCIIOpPTE BEIIECTB MEXKTY apTEPUOJIAMH, BEHYJIAMH U IICHTPAJIbHON BEHOH.

3aoanue 2. MeTo0OM «MEUEHBIX aTOMOBY ObLIa 3a)UKCHPOBAHA SHTEPOTeNnaTuyecKas IUpPKy-
JISAAST )KEITYHBIX KUCIOT. [10 KaKuM KpOBEHOCHBIM COCYJIaM MTPOUCXOIUT BO3BPAT JKETUHBIX KHCIOT
13 KUIIEYHHUKA K FeNaToLUTaM B IPOLIECCe ITOW HUPKYIAUUn?

A. Ilo ueHTpaIbHOI BEHE MTEUYEHH.

b. 1o BOpOTHOI BEHE MEUEHH.

B. Ilo HmxHel MO0 BEHE MEYEHHU.

I'. ITo neyenouHOM apTepum.

3aoanue 3. Ha mabopaTopHOM MPAKTHKYME CTYJACHTHI MOTYIIIH 33/IaHHE CPABHUTH PACTBOPH-
MOCTb Pa3IMYHBIX BEHIeCTB B Bojie. CpaBHUB pe3yJIbTaThl HCCIEAOBAHNUS, CTYACHTHI YOS IUIUCH, YTO
BBEJICHHE HEKOTOPHIX (DYHKIIMOHAJIBHBIX TPYII TMOBBIMIAET TUAPOPUIHHOCTh MOJICKYJI OpraHudYe-
CKHUX COEIMHEHUII.
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3.1. Kakue ¢pyHKIMOHATIBHBIE TPYMIIBI MOTYT 00€CHeUUTh THAPOPHUIBHBIE CBOWCTBA ATUX MO-
Jekyn?

A. M3onponuneHbie. b, [lucynsdunusie.  B. I'mapoxcunpabie.  I'. KapOokcumbHbIE.

3.2. HazoBuTE XMMUYECKHE PEAKIIMH, B PE3YJIbTaTe KOTOPBIX B MOJIEKYJIbl OPraHUYECKHUX CO-
€IMHEHHI MOTYT ObITh BBEJICHBI YKa3aHHBIC BBIIE (DYHKIIMOHAIBHBIEC TPYIIIIBL:

A. I'mapoxcuiiupoBaHue. B. Jle3amunupoBaHue.

b. KapGokcunupoBanue. I'. HurpoBanue.

3aoanue 4. HazoBute MeTabOIUT IMIMKOIU3a, UCIIOIB3YEMbIH 71l CUHTE3a IIIUIepoJia:
A. ®ochoarokcraneToH. I'. IlaBeneBOyKCyCHasi KUCJIOTA.

b. Antetuin-KoA. . B-I'mapokcumacisiHasi KHCIIOTA.

B. IIupoBuHOrpaHas KUCioTa.

3aoanue 5. Jlnst 06pa3oBaHUs TIIOKO3BI BO BPEMSsI TOIOJAHUS KICTKH ITEYCHH HCIIOJIb3YIOT:
A. )KupHbie KUCIIOTHI. B. Aneroarnerar.
b. AMUHOKUCIIOTBI. I'. B-T'unpokcubyrupart. . Auerun-KoA.

HpCIGZ/lJleOCmb pemeﬂuﬁ npoeepbnie, conocmaesue ux ¢ omeemamul.

Bonpocs! 1u1s1 06cyxneHust

1. OcHoBHBIE PYHKIIUU U XUMUYECKUN COCTAB MEYCHU.

2. Ponb neyenu B 0OMEHE yrieBOJOB, TUMUAOB, OEITKOB.

3. O6e3BpexkuBaromias GyHKIHS MEYCHH, MEXAaHU3MBI: (3aIIUTHBIC CHHTE3bI, allUJINPOBaHUE,
MHUKPOCOMHOE OKHUCJICHHE, KOHBIOTAIIHS).

4. Ponp meyeHn B murMeHTHOM oOMeHe. Pacman remorno6una (cxema). OOMeH OnnupyOuHa B
HOpPME U MaToNoruu. JIMarHocTuKa MapeHXUuMaTO3HON KENTYXH.

JUTEPATYPA VIS IOAI'OTOBKHA

OcHoeHasn
1. buonocuueckas xumusi 8 cmomamonoeuu / A. J1. Taranosuy, E. A. JleBuna. Munck : HoBoe 3Hanue, 2022. C. 411—
422, 296-298, 305-306.
2. Koncnexm nexmui.
3. Buonoeuyeckas xumus / A. J1. Taranoswd [u np.]. Munck : Bemapycs, 2013. C. 160-166.

JHononnumenvnasn

4. Buonoeuueckas xumus / B. K. Kyxta [u ap.]. Mocksa : Buaom, Musck : Acap, 2008. C. 301-306, 607—612, 661-676.

5. Mapwann, B. /. Knmuamueckas Onoxumus / B. J[x. Mapmamn. Mocksa : bunom, Cankr-IletepOypr :
Hegckuii nanexr, 1999. 368 c.

6. buoxumus genoreka / P. Mappu [u ap.]. Mocksa : Mup, 1993. 384 c.

3agaHusA 1JIs1 CAMOCTOAATEILHOH PadoThI

3aoanue 1. CuctemMatuzupyiiTe 3HaHUs 00 MHTErpaluy myTei Mmetaboiau3ma B neyeHu. [1o3Ha-
KOMBTECh C pUCYHKOM «IlyTH mpeBpaiieHust yriaeBo0B U JIMIHIOB B IEYECHM.

1.1. OOpatuTe BHUMaHHE Ha TO, YTO OOJIbIIAs YACTh MOTPEOIEHHON CBOOOIHON IVIFOKO3BI B I1€-
qyeHu GochoprimpyeTcs ¢ 00pa3zoBaHUeM TITFOK030-6-hocdara. Meraboi3M 3TOro COSTUHEHHUS MOXKET
OCYILIECTBIIATBCS 1O MATH OCHOBHBIM HAIPaBJIEHHUSAM, BEIOOP KOTOPBIX 3aBUCUT OT COOTHOIIEHHS MEXTY
MOTPEOHOCTSIMH OpraHN3Ma W KOJIMYECTBOM ITOCTYITUBIIHX C TIAIIIEH YTIIEBOIOB.

1.2. Ileyenp noEePKUBAET OCTOSHHBIA YPOBEHb TIIOKO3bI B KPOBH IPU T'OJIOJAHUU 32 CUET
aKTHBAIMY TJIMKOTEHOJIM3a U TIIIOKOHEOTeHEe3a, a TIPU M30BITOYHOM €€ MOCTYIICHHH U3 KHIIeYHUKA
TJII0KO32 ICTIOHUPYETCS B BUJIE TNIMKOT€HA U JIUIUIOB.

1.3. 3naiite, 9TO OOPATUMOCTH MIPEBPAIICHHSI JIAKTaTa B MAPYBAT (HAMPABICHUE PEAKIINN) 3a-
BucHT OT cooTHomenus HAJTH-H/HAT".

1.4. 3HaiiTe, 4yTO JKUPHBIE KUCIOTH — OCHOBHOW CyOCTpaT SHEpreTH4eckoro Meraboanu3mMa B
MIEYEHH U MPENNICCTBEHHUKN B OMOCHHTE3€ XO0JIeCTEPOIIa, KETOHOBBIX TEJ, JIMITUIHOW YaCTH JIUITO-
MPOTEUHOB IJIa3Mbl KPOBH.
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1.5. DTaHoN OKHUCIIAETCS, TIIABHBIM 00pa3oM, B TieUeHH, e pu yaactuu HA J[-3aBUCHMBIX J1e-
TUIPOTeHa3, MOCIe0BATEIbHO MPEBPAILAsiCh B YKCYCHBIM alIbJIETU/l U YKCYCHYIO KUCIIOTY, IPUBOAUT
K yBeauuenuro orHomenus HAIHH/HAJ'. OGbsacHUTE, OYEMY IIPU aJIKOTOJIBHOM TOKCHKO3€
Ha0JI0/1aeTCs TUIIEPIIAaKTaTeMUs U THNorMkeMus. Hanmumure peakiuu, NoATBepKAAl0IINe YKa3aH-
HBIE SIBJICHUSI.

1.6. O0BsicHUTE:

a) MoYeMy yKe 4epe3 TpHU Jaca Mocie yAaJIeHUs IEYCHU Y dKUBOTHBIX Pa3BUBACTCS TUITOTJIHKE-
MHUS U HACTYNAeT CMEPTh, €CIIH €KEYACHO HE BBOJUTH TIIIOKO3Y;

0) moueMy BBE/ICHHE TaJIaKTO3bI, JAKTaTa WU MUPYBATa B TUX YCIOBUSIX HE YP(EKTUBHO.

1.7. Boibepute NpoAyKTHI JTUMUIHOTO 0OMEHA, CHHTE3UPYIOIUECS TPEUMYILIECTBEHHO B IIEUCHHU:

A. Xonecrepod. I'. KeroHoBbl€ TENA. K. CBoOoHBIN OUAMPYOHH.

b. TAT. J. X"uIOMUKPOHBI. 3. JIHIOHII.

B. ®ochonmumust. E. JITIBIL.

IIyTu npeBpaiieHus yriieBoJa0B U JUIMHI0B B IeYeHH

I'nmukoren

I

I'nox030-6-docdar <— [110K032 KpOBHU
(oOmIHif KPOBOTOK)

Copb6uroin <> OpykTo3a

Tnuxonus
Tnoxone= .
Tlenmosogocpamnulii nymo
ATD ozcenes
Tpuanunrauueponsl, [upysar

¢dochomumumes HAJIOHH"

\\ IlenTo3odocharsr

KupHsie
«— ]
KHCIOTBl ~————— Anermi-KoA

Xomnecrepoi / TK K’
P o ATOD

Jlunonpomeunwi g CO; + H20
nnazmut (JIIHOHII)

JlakTaT

Oxucaumenvroe

KeroHoBble Tena Gocpopunuposanue
(B XpOBB)

3aoanue 2. 3HaiiTe, YTO aMUHOKHUCIIOTHI, BCOCABIIMECS B KUILIEYHUKE U MOCTYIUBIINE 3aTEM B
Ne4YeHb, UMEIOT HECKOJIBKO OCHOBHBIX MyTei MeTaboau3Ma:

Benxu nunim

!

AMUHOKHUCITIOTHI (BOPOTHAsI BEHA)
Hpyrue TkaHu

\—> AMMHOKHUCIJIOTBI IEUEHH +—» Benky [MeYcHH

I Lo

KetonoBbie Tena

Benxu nyna3zmMel I'nmroko3a NH3z —» MoueBuna

2.1.Y 60apHOTO C aJTKOTOJIbHBIM LIUPPO30M NEeYEHH Ha0II01aeTcsl cuiibHasi oTeyHoCTh. C Hapy-
IIEHUEM CHHTE3a KaKUX BEIECTB B MIEYEHU CBSI3aHO 3TO COCTOSHUE?
A. MoueBunsl. b. AnsOymunoB. B. Xonectrepoma. I'. 'antorno6una. J[. ®ubpunoreHa.
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2.2. B opranusme 370pOBOTO YEJIOBEKA KEI€30 ACTOHUPYETCS B IIEUEHHU, CETIE3EHKE, KOCTHOM
Mo3re. B coctaBe kakoro 6eyka mpouCXoIuT ero AeNOHUpOBaHue?

A. ®eppurtuHa. B. Anodepputuna.

b. Tpancdeppuna. I'. IInazmuna. . LepynomiazMuxa.

3aoanue 3. YcBoiiTe MEXaHU3MBI 00E3BPEKUBAHUS BEIIECTB B IIEYCHH.
3HaiiTe OCHOBBI (DYHKIIMOHUPOBAHUS MHKPOCOMHOW CHCTEMbI OKHCICHHS KaK IMyTH MeTabo-

JIM3Ma SHIOTEHHBIX ¥ YY/KEPOIHBIX COEIMHEHMU:
RH, O
SH,—»HAJI®H H" — ®naBonporens — HUToXpoMPaso <‘

ROH, H-0.

Takum croco6oM TUIPOKCUIUPYIOTCS CTEPOUIBI B Ipoliecce 00pa3oBaHUs TOPMOHOB KOPBI
HAAMOYEUHUKOB, PsiJl JIEKAPCTBEHHBIX IIPETAPATOB U UYKEPOIHBIX COCIUHEHUM.

B pesynbprare ruipOKCHIIMPOBAHUS YMEHBIIAETCS TOKCUYHOCTD M TOBBIILIAETCS pACTBOPUMOCTh
KCEHOOMOTHKOB, YTO CIIOCOOCTBYET BBIBEICHHUIO MX U3 OpraHuzMa. MHOrue JieKkapcTBEHHBIE Belle-
CTBa, HanIpuMep, (penodbapOuTa, crnocoOHbl MHAYIUPOBATH CHHTE3 MUKPOCOMHBIX (DEPMEHTOB U LIU-
ToxpoMa Pyso.

3HaiiTe, YTO KOHBIOTAI[MOHHAs (a3za HeoOxoauMa st 00pa30BaHMs MATOTOKCHYHBIX U JIETKO
BBIBOJIUMBIX MPOJYKTOB MeTaboyIM3Ma JIEKapCTB U MOXET IPOTEKaTh KaK CaMOCTOSITENIbHBIN 3Tarl
00e3BpeKNBaAHUSL.

Y 6051bHOTO HHPEKIIMOHHBIM IeNaTUTOM MPOU30ILI0 oOeciBeyrBaHue kana. C OTCyTCTBUEM B
KHIIEYHUKE KAaKOTO MPOAYKTa pacrnaja OmimpyOornHa 3TO CBSI3aHO?

A. Konponopdupuna. b. Crepkobununa.  B. bunusepauna. I'. Bepnorno6una.

Hpaeuﬂbnocmb pemenuﬁ npoeepsnie, conocmaesue Ux ¢ omeentamu.

IIposepbTe Bamu 3HaHUSA (CAMOKOHTPOJIb YCBOCHHUS TeMbI)

3aoanue 1. Henpsimoii 6unnpyOuH B KOMILJIEKCE € aJlbOyMHUHAMU TPAHCIIOPTUPYETCS 110 KPOBU
B II€UEHb, IJI€ MpeBpallaeTcs B NpsMon. JJaHHBIN npoliecc OCyIECTBISETCS B pe3yibTaTe peakliuu
KOHBIOTAIlMM HEMpsAMOro OUIMpyOuHa c:

A. I'yJIOHOBOM KHCITOTOM. B. N'anakTypOHOBOI KUCITOTOM.

b. AckopOrHOBO# KHCIIOTOM. I'. ' 1roKypOHOBOM KUCIIOTOM. . I'moxo3oi.

3aoanue 2. Breibepute npaBWIbHBINA OTBET. B MeueHn UIeT CHHTE3 BCEX HIDKETIEPEUUCICHHBIX
BELIECTB, KPOME:

A. Xonecrepoua. B. KeToHOBBIX TEII.

b. XKupHbIX KHCIIOT. I'. X1JI10MHUKPOHOB. . Tpruauuirnuueposos.

3aoanue 3. Meronom nud@epeHnanibHOro eHTpUuPyrupoBaHus KJIETOK MeUYeHH ObLTa MOoJy-
YeHa MUKPOCOMHas pakius. MUKpOCOMHOE OKHMCIEHHE — 3TO CIOCO0 00e3BpEXUBAHUS TOKCHYE-
CKHUX BEIIECTB B IeYeHH. BpIOEpHTE KOMIIOHEHT STOU IETIH OKUCIICHHS:

A. Ilutoxpom az. B. Luroxpom b.

b. {utoxpom c. I'. Llutoxpom p4so. . Lutoxpowm ci.

3aoanue 4. Ilpn napeHXMMaTO3HOH JKENTyXe B MOY€ OOJILHOTO MOKHO OOHAPYKUTh:
A. Henpsimoii Ounnpyoun.  B. CrepkoOumuH. . Me3obunupyOuH.
b. IIpsimoii GunmnpyOuH. I'. YpoOuuH.

3aoanue 5. bonpHOMY € KUPOBOM MH(DHIBTpAIMEH TIEUeHN Ha3HaYeHa PACTUTEIHLHO-MOJIOYHAS
nuera. Jlepunut Kakux JTUMOTPOITHBIX BEIIECTB BOCIOTHIIOT PEKOMEHI0OBAHHBIE MPOTYKTHI?

A. HeHachIeHHBIX KUPHBIX KHACIIOT. B. Kpearuna. /1. CepotoHuHa.

b. HachIieHHBIX )KUPHBIX KUCIIOT. I'. MeTtunonusna. E. Kansuuronuna.
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ITaJI0HbI OTBETOB K PelIeHUI0 3a1aHu il
Jlna camonpogepku ucxoo0noz2o ypoeHsa 3HAHUIL

1.1-B.1.2- A.2-b5.31-B,I.3.2- A,b.4- A.5- b.

Jlna camocmoamenvhou pabomut.

1.5 — mupysar + HAJTHH* <> nakrar + HAJT".

[Ipu mpreme ajkorosisi OTMEYAETCs TUIIOTIIOKO3EMHUSI, TOTOMY UTO B 3THX YCJIOBUSX B KJIETKAaX
MEYEHU CHUXKACTCS KOHLIEHTpAlUs MUPYyBaTa, YTO MPUBOJUT K CHUKEHHUIO CKOPOCTH TJIFOKOHEOIe-
He3a, SBJISIOUIEroCs BAXKHBIM HCTOYHUKOM TUIFOKO3bI KPOBH.

1.7- A,b,B,I,E,3.2.1- b.2.2- A. 3- b.

JIABOPATOPHAS PABOTA (60 munyT)

HNHceTpyKuus K NPAKTHYECKOMY 3aHATHIO

PaGora 1. Hccnedosanue Konnouodoycmoiuuugocmu 6enkos cbl6OpOmMKU Kposu

I[Ipo6a BenbrMana B Mmogubukanuu Teuns

Ipunyun memooda. Peakuyisi ocHOBaHa Ha TOM, YTO OEJIKM CHIBOPOTKU KPOBH IPU A00aBICHUN
pacTBopa XJIOPUCTOTO KaJbIUs OMPEIEICHHON KOHIICHTPAIMH U TOCIEAYIOIEM HarpEeBaHUU BhIMa-
Jal0T B BUJIE€ XJIONBEB B 0CAJOK (IIPOUCXOIUT HAPYILIEHUE KOJIIIOUJHONW YCTOMUYUBOCTH).

Xoo onpedenenus. K 4,9 ma Boasl npubasisator 0,1 MiI CBIBOPOTKH, COJIEPKHUMOE MPOOUPKHU
MIEPEMENINBAIOT IyTEM €€ OTPOKHIBIBAHUS (IIPH ATOM MPOOHPKY MOKHO 3aKPBIBATH OOJIBIIAM T1aJTh-
uem) u 3atem npunusatot 0,1 ma 0,5 % pactBopa xsopuctoro Kanbius (U3 nunetku Ha 1,0 M unu
KaleJabHUIBl, ecau 00beM Kaxkaon kamiu coorBercTByeT 0,05 mut). Conepkumoe npoOUpKU BCTPS-
XMBAIOT M HArpeBaloT HaJ IUIAMEHEM CHHPTOBKU 10 OJHOKPATHOTO BCKUIAHHUS CMECH. 3aTeM IpO-
OMpPKY OXJIAXKIAIOT U CMOTPAT Yepe3 Hee Ha cBeT. Ecim XJ10mbs B mpoOupKe He 0OHAPYKUBAIOTCS, TO
B Hee no6asiaoT eme 0,1 M CaClz u pacTBop BHOBB HarpeBarotT 10 kunenus. [Iponenypy mosto-
PAIOT 10 BBINAJEHUS XJIONBEBUAHOIO ocajika. 3anuceiBatoT o0umii oosem CaClz (B M), 1o0aBneH-
HBII B IPOOUPKY.

Ipumeuanue. CpIBOPOTKA JUIsl KCCIIEIOBAHUS JIOJIKHA OBITh CBEXeEH (XpaHsielica He Oonee 24
4acoB OT MOMEHTA B3ATHs), O€3 cIe0B reMoIn3a.

Pesynbrar:

Knunuko-ouaenocmuueckoe snauenue peakyuu Benbmmana. Peakuus Koaryssiiuu ¢ XJjo-
PHUCTBIM KaJbIueM (1o BenbTMaHy) MOKET U3BMEHATHCA B IBYX HapaBJICHUSAX: B CTOPOHY yKOpoOUe-
HUS KOAryJIsLIMOHHOM JICHThI WM €€ YAJTHUHEHUs (CM. CXeMY).

CaCl2(M)1,0 09 08 0,7 06 05 04 03 03 02 01
Cyorcenue (cosue 61e60) Hopma Pacwupenue (cosue enpaso)
Ykopouenue Yonunenue
IKccyoamot, HEKPO3bl, ONYX0IU Duoposvl, nospedxcoeHus neyeHu,
2emonus3

['maBHBIE IPUYWHBI, KOTOPBIE BEAYT K YUTMHEHHIO TOJIOCH (KOATYJISIHS, HACTYTAONIas pH
no6asinenun meHee 0,4 mi CaClz), — 310 (pnubpo3HbIe U TpoiHdepaTHBHBIEC MTPOIECCHI, TIOBPEXIE-
HUS TTAPEHXUMBI TICYEHU W TeMOJIMTHYECKHE cOCTOsTHUsA. CIBHUT BIIPaBO OTMEYaeTCs MPHU OO0JIe3HU
BoTkuna, nuppo3ax, ocTpoit xenToi aTpoduu rnedeHu, MaJIsipuu, 1Mociie nepeiuBaHus KpoBH, ayTo-
reMOTepanuy ¥ MPH MHOTHX BOCHAJIUTENBHBIX 3a00eBaHusAX. CUATAIOT, YTO YAJMHEHUE KOATyYIIsI-
IIUOHHOW TMOJIOCHI 0OYCIIOBIIEHO MOBBIIMIEHUEM COJEPIKAHUS Y-TTIO0YIMHOB, CHUKAIOIIUX CTAOUIIb-
HOCTB CHIBOPOTKH.

136



YKopoueHHe KoaryasUOHHOW MOJIO0CH! (KOaryisnus, HacTymaromas npu 100aBieHun 6osee
0,6 mn CaClz) oOHapyXMBaeTCsi MPU OCTPBIX BOCHMATUTEIBHBIX M JKCCYIATUBHBIX MPOIECCax.
B 3THX ciiydasix yBeIHMUMBAETCSl KOJMYECTBO O- M B-TIIOOYIMHOB H 33 CYET 3TOTO MOBBIMIACTCS CTa-
OWJIBHOCTH CHIBOPOTKH (3KCCyIaTHBHAs (a3a peBMaTU3Ma, aKTUBHBIH IIpoliecc TyOepKyie3a JIeTKUX,
Hedpo3bl, MaKkporIoOyniHeMusi BanbaeHmTpema, o2-, B-IIa3MOIUTOMEI, 3JI0KAYECTBEHHBIE OITY-
XOJIM, SKCCYTaTUBHBIN NEPUTOHUT, HEKPO3bl, OOJIBIINE TOTEPH KUAKOCTH, OCTPhle UH(EKIIMOHHBIC
3aboneBanus). KpaitHee ykopoueHUe KOaryIsIIHOHHOM JICHTHI (OTpHIIaTeIbHAS TIP00a) HaOIr01aeTCst
IIPH OCTPOM pEBMAaTU3ME.

BriBo:

Pabota 2. Onpeodenenue cooepircanusn oouiezo ounupyouna 6 cbléopomie Kposu

IHpunyun memooa. JlnazopeakTuB oOpazyeT ¢ pacCTBOPUMBIM OMIHPYOMHOM a300MIMPYOHH,
OKpaIlIEHHBIA B PO30BbIN 1BET. IHTEHCUBHOCTh OKpPAacKd PacTBOpa a300MIMpyOMHA MPOMOPIHO-
HaJbHA KOHIICHTPAIIUU OMIMPYyOUHA U MOXET OBITh OIpe/eieHa KolopuMeTpuiecku. KoHbproTrupo-
BaHHBIN (MpsAMOI) OMIMPYOUH JaeT MPAMYIO PEaKkIUIo C IMa30peakTUBOM. HeKOHBIOrHpOBaHHBIN
(HeTpsiMoil) OMIMPYOMH MOKHO TIEPEBECTH B PACTBOPHMOE COCTOSIHHE TOOABICHHUEM K CBIBOPOTKE
KpPOBH 3TUJIOBOTO CIHUPTA.

Xo0 onpedenenusi. B IeHTpUPYKHYIO TPOOUPKY OTMEPUBAIOT | MJI CBIBOPOTKH KPOBH, 2 MJI
STUJIOBOTO CIIUPTA, TIIATEILHO IEPEMENINBAIOT COJEPKUMOE CTEKISTHHON MalOuKON U eHTpUudyru-
pytot 15 mun ipu ckopoctr 3000 06/MuH. 3aTeM CIIMBAIOT HAAOCATOIHYIO )KHJIKOCTh B IPYTYIO IPO-
Ooupky u 106aBiA0T K Heit 0,25 Mt qua3opeaktuBa. [Ipu 3ToM mosBiIsieTCsl KPaCHO-PO30BOE OKPAIIIH-
BaHUE, UHTEHCUBHOCTb KOTOPOTO OnpeAesstoT yepe3 10 MUHyT, u3Mepsis ONTHYECKYIO IUIOTHOCTb
MpoOBI TIPOTHB BOJIbI B KIOBETE IMPHUHOW 5 MM mpu 3eneHoM cBetodmibTpe (500—560 um). Tlapan-
JIeTbHO KOJIOPUMETPUPYIOT CTaHAAPTHBIN pacTBOpP a300MIMpyOrHA, COOTBETCTBYIOIINI KOHIIEHTpA-
un ounpyouna 6,84 Mxmouts/i (Cer).

Pacuer npousBoaaT o popmyie:

Con = Eon * Cer / Eer.

B HopMe KoHIeHTpauusi obuiero OwimpyOMHa B IUIa3Me (ChIBOPOTKE) KPOBH COCTABIISET
5,1-20,5 mxmoib/1. OCHOBHOE KOTMIECTBO (75%) PUXOIUTCS HA IO HEMPSIMOTO OMMpyOrHa.

Pesynbratel: Eon = Eer. = Pacuer:

BriBon:

[Tonmuces nmpenoaaBaresns
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3AHSATHE 31. KOJIVIOKBUYM 11O TEMAM: «bBUOXUMMUSA KPOBMU.
CUCTEMA I'EMOCTA3A», « COEJJUHUTEJIbHASA TKAHb»,
«BUOXHUMMS OPTAHOB IOJIOCTH PTA U POTOBOM )KHJIKOCTH»,
«MHUHEPAJIBHBIE BEIIECTBA»

BOI[pOCI)I AJIS MOATOTOBKHU K KOJNIOKBUYMY

1. OcHoBHBIC O€KHM TIa3MbI KPOBH (a1b0YMHH, TJIOOYIUHBI, (HOPHUHOTEH), UX XUMUYECKas
CTPYKTYpa, QYHKIIMHU U COJCPKAHNE B KPOBH.

2. buonorunyeckas poib U JTUArHOCTUYECKOE 3HAYCHHE HEKOTOPBIX OEJIKOB IUIa3Mbl KPOBU
(ranrrornoOuH, TpancheppuH, HepyIOIIa3MUH, HHTHOUTOPHI TpHUIricuHa, C-peakTUBHBIN OENOK, UH-
TephepoH, KPUOTIOO0YJIUHBI).

3. ®DepMeHTHI I1a3Mbl KPOBH (CEKPETOPHBIE, MHANKATOPHBIE, SKCKPETOpHBIE). JlnarnocTuye-
CKO€ 3HA4YEHUE ONPEIeNICHHsI aKTUBHOCTU (DEPMEHTOB I1JIa3Mbl KPOBH.

4. Ctpyktypa remorio0uHa (rem, riioOWHBI), Pa3HOBUIHOCTU U MPOU3BOAHBIE TeMOTTIO0NHA.
CuHre3 rema.

5. MexaHu3Mbl epeHoca KUCI0po/ia U YIIIEKUCIIOr0 ra3a KpoBblo.

6. IlpencraBneHue o remocrase (onpeaeaeHue, CTpyKTypHO-()yHKIIMOHAIbHbBIE KOMIIOHEHTHI,
COCYAUCTO-TPOMOOIIMTAPHBIN U KOATyJISILIMOHHBINA T'eMOCTa3).

7. Cucrema cBepThIBaHUS KPOBHU (()YHKIIMOHABFHBIC 3BEHbS U KX OMOJIOTHYECKas poiib). Pas3bl
IeMOKOAryJIsIIMU U MX MPOAOJKUTENbHOCTh. BHEIIHUI U BHYTpeHHUN MEXaHU3Mbl CBEPTHIBAHUS
KPOBH, CXEMBI.

8. 3HayeHue MOHOB Kayiblus M BUTamMuHa K B mporeccax cBEPTHIBaHUS KPOBU. AHTUBUTA-
MUHBI BUTaMuHa K 1 UX UCTonp30BaHue B MEAUIIMHCKOM MPAKTHKE.

9. ®ubpunonus. buonoruyeckas poss. [lnazmuHoBas cucrema.

10. AnTHKOarynsHTHas cucTeMa. [lepBUYHbBIC U BTOPUYHBIE AaHTUKOATYJISTHTL.

11. ®epmeHTHI M1a3Mbl KPOBH (CEKPETOPHBIE, MHIUKATOPHBIE, SKCKPETOpHBIE). /lnarnoctuye-
CKO€ 3HAYECHHUE ONpEIeNICHHsI aKTUBHOCTH (PEPMEHTOB TIJIa3MbI KPOBH.

12. CtpykTypa remorioduna (rem, TIo0uHbI), pa3HOBUAHOCTH U MPOU3BOIHBIC TEMOTIIO0NHA.
CuHre3s rema.

13. MexaHu3Mbl IepeHoca KUCIOpOo/ia U YIIIEKUCIIOro Ta3a KPOBbIO.

14. TIpencraBnenue o remocrase (onpeaeaeHue, CTpyKTYpHO-( YHKIIMOHAIbHbIE KOMIIOHEHTHI,
COCYUCTO-TPOMOOIIUTAPHBIN M KOATYJILIMOHHBINA TeMOoCTa3).

15. Cucrema cBepThIBaHUS KPOBH ((PyHKIIMOHAIbHBIE 3BEHbS U UX OMOIOrHYecKas poiib). Pa3bl
TeMOKOAryJISIIMU M MX MPOJOJKUTENbHOCTh. BHEIIHUI U BHYTpeHHUN MEXaHU3MbI CBEPTHIBAHUS
KPOBH, CXEMBI.

16. 3HauyeHue MOHOB KanblMs U BUTaMHHA K B mporeccax cBEPTHIBAHUS KPOBU. AHTUBHUTA-
MUHBI BUTaMruHa K 1 UX UCTonp30BaHNe B MEAUIIMHCKOW MTPAKTHKE.

17. ®ubpunonus. buonoruueckas pois. [InasmuHoBas cucrema.

18. AnTHKOarynsHTHas cucTeMa. [lepBUYHbBIC U BTOPUYHBIE aHTUKOATYIISTHTHI.

19. Kanbuwmii u ¢pocdar-moHbl pOTOBOI JKUIKOCTH., UX POJIb B (POPMUPOBAHUU KOCTHOM TKaHU
1 3y00B. 3HaUeHME CIIIOHBI B [IPOLIECCaX PEMUHEPATH3ALUN IMATIH.

20. MuHepanbHbIi KOMIIOHEHT KOCTHOM TKaHM 1 3y00B. XuMuieckuit cocraB. Kpucrasisl rua-
pOKCHamnaTHra.

21. Teopuu MUHepaJIM3allMi KOCTHOM TKaHU M TBEPbIX TKaHel 3yba. Ctaguu n3oMophHOro
3aMeIIeHUS AIIEMEHTOB KPUCTAIUTMYECKON PEIIETKH U €T0 POJIb B 00pa30BaHUH KPUCTAIIIOB allaTUTA.
@DaKTopbI, BAUSIONKE HA POLIECCHl MUHEPATU3AIIH.

22. Ca?*-cBsI3pIBaAOIINE GETKH M MX PO B OPTAHU3ME.

23.T'opMoHBI, peryiupyrolme ooOMeH Kanpius U ¢pocdopa B opranusme. Mecrta cuHTe3a, XH-
MUYECKast IPUPOIa, MEXaHU3MBI JICHCTBHSL.

24.Ponp >xene3za B opranu3me. BcackiBaHue M TpaHCIOPT Keje3a. YdyacTue B MeTaboau3Me
KIICTKH.
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25. Ponp MarHus, IIMHKA, MeIM B MeTabO0IM3Me KOCTHOM TKaHH U 3yOO0B.

26. dTop M ero poiib B Mpolleccax Ku3HeAesITeIbHOCTH. MicTounnku gropa u moTpeGHOCTH B
HeM. Diroopos.

27.KonmareH. AMMHOKHUCIIOTHBIN COCTaB, 0COOCHHOCTH MPOCTPAHCTBEHHOM CTPYKTYpHI. M30-
KOJIJIarCHBI.

28. OcobeHHOCTH CHHTEe3a KoJUlareHa. BHyTpH- U BHEKJIETOYHBIE 3Tallbl IIpoliecca 0opazoBa-
HUS «3PEJIoroy KoJllareHa.

29. DnactuH. Ponp B oprannsme. OcCOOCHHOCTH NIEPBUYHOM CTPYKTYphI. 3HaYE€HHUE BHEKJIETOY-
HBIX ATANOB B MEXaHU3Max (hOPMHUPOBAHMSI 3PEJION AIIACTUICCKON TKAHHU.

30. benkoBo-yrieBogHble KOMIUIEKCHI. [IpuHIMIbI Kiaccupukanum; OHoJI0ruueckas poib; Me-
XaHU3MBI CHHTE3a U pacrajia.

31. GubpuIspHBIC aAre3uBHBIE OCIKM BHEKJIECTOUYHOTO MaTpuKca U uX GpyHkiuu. Poips ux B
HOpPME U TPY TATOJIOTHH.

32. OcobeHHOCTH OEIKOBOI0 cOCTaBa KOCTHOM TkaHU. HekomnareHoBble Oejku, OHOJIOTHYE-
CKasl pOJib.

33. OcobeHHOCTH XUMHYECKOTO COCTaBa TKaHel 3y0a (IMaliu, JeHTHHA, [IEMEHTA, MYJIbIIbI) U KOCT-
HoU TKaHu. KoJutareHoBbIe 1 HEKOJUTareHOBbIC OSJIKH, OSITKOBO-YTIICBOIHBIC KOMILICKCHI.

34. PoroBas *kuakocTb. Xumuyeckuit cocraB. Oynkiuu. CiaroHa U3 IPOTOKOB CIIOHHBIX JKEe3.
HectumynupoBaHHast 1 CTHMYJIUPOBaHHAsS CTIOHA. berku 1 pepMeHTBI pOTOBOH KHUIKOCTH U UX POJTH

35. JlecHeBasi )KUKOCTH U 3yOHOM JTMKBOP, 0COOEHHOCTH XUMUYECKOTO COCTaBa. 3HAUCHHUE [T
TKaHEW MOJIOCTH PTa.

36. IToBepxHocTHBIe 00pa3oBaHus Ha HManu. [IpoucxoxaeHrne, XuMUYECKUN COCTAaB.

37. BusitHue muTaHus Ha COCTOSTHUE 3y0OB. Poub yrieBo1oB, 0€JIKOB, BATAMUHOB I MHKPOJJIE-
meHnToB. Kapuec. [Ipuunnbl, MexaHu3M pa3BUTHS, MPOPHUIAKTHKA.



KOHTPOJIb IIPAKTHYECKHUX HABBIKOB BUOXUMHNYECKOI'O AHAJIM3A
(CEMECTP 1). KOJIMYECTBEHHOE OIIPEJEJIEHUE I'NTFOKO3bl
B CBIBOPOTKE KPOBU

KonnyecTBeHHOe onpeiesieHHe III0KO3bI B CbIBOPOTKE KPOBH INIIOK0300KCHAAa3HBIM Me-
TO/IOM.
IIpunyun memooa. MeToj; OCHOBAH Ha CIEIYIOUIUX (PEPMEHTATUBHBIX PEAKIIMAX:

I'moko3a + H2O + O3 > I'moxononakton + H2O2
I'nrokozooxcuoasza

H20; + 4-amunoanTunupuH + penos——————— XuHoaunmuH + 4H,0
Ilepokcuoaza

OO6pa3yroumiics MpoayKT UMEET PO30BYIO OKpPAacKy. IHTEHCHBHOCTB OKpPAacKH MPSIMO TPOTIOp-
LMOHAJIbHA KOHIICHTPAIMH TJIFOKO3bI U U3MEpSeTCs] POTOMETPUUECKH.

Ilopaoox évinonnenusn padomot. benky cbIBOPOTKU KPOBU OCAXAAIOT AENPOTEUHU3UPYIOIIUM
peareHToM (TpUXJIOpYyKCcycHOU KuciaoToil, TXVY). [moko3y onpenensior B Ha10CaI09HOM KUKOCTH
nocye HeHTpUPyrupoBanHus. PeakTuBbI 100ABIAIOT 1O CIEAYIONICH CXeMe:

OnbiTHAs IPo6a, Ml CrannaptHas npooa,
MJI
B nentpudyxubie npobUpKu BHOCHT:
ChIBOpOTKA KPOBU 0,1 —
CraHapTHBIN pacTBOP TITFOKO3bI — 0,1
Jlenporenamupyrommii pactBop (3 % TXY) 1,0 1,0

[TepememmBatot u nieatpudyrupytot npu 3000 06/muH B Tedenue 15 MUHyT
B cyxue npoOupku BHOCSAT:
HanocanouHas >KHIKOCTE 0,2 0,2
Pabouwnii pacTBOp hepMEHTOB 2,0 2,0
[TepememmBaroT 1 MHKYOUPYIOT peakiinoHHyI0 cmech 10 mun nipu 37 °C unu 30 MUH TTPU KOM-
HAaTHOM Temneparype

[To oxoH4YaHNMK MHKYOAIUU U3MEPSIIOT ONTHYECKYIO IUIOTHOCTh ONBITHON M CTaHAapTHOM Mpo6
Ha ®OK (anuna BomHbl 490-540 HM) B KIOBETaX € TOJIIMHOMN CIIOS 5 MM MPOTHB KOHTPOJIS.

Kourpoasnas npo6a cogepxut 0,2 M1 1enpOTEeUHU3UPYIOINIETO pacTBopa u 2,0 M1 pabodero
pactBopa GpepMeHTOB. KOHTpOsIbHYIO TPOOY MOXKHO TOTOBUTH OJIHY Ha TPYIIY.

Pacuer npousBoasT no gpopmysie:

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

rie Con. — KOHIIEHTpAIUS TIIIOKO3bI B KpOBU (MMOJIB/); Cer. — KOHIEHTPAILMS TIIOKO3bI B CTaH-
JIapTHOM pacTBope (5,55 MMoIb/11); Eon. — 9KCTHHKIUS ONBITHON POOBI; Ecr. — SKCTHUHKIMS cTaH-
JapTHOM MpoOHI.

Pesyabrarsl:
IIpo6Ga Onruyeckas njaoTHoCcTh (E) KoHueHTpanus riarwko3bl (MMOJIb/J1)
No
Crangapr

HopmanpHbIe BeTUIMHBI KOHIIEHTPAIIWH TJTFOKO3BI B CBIBOPOTKE KpoBH — 3,9—6,1 MMOJIB/1I,
B CIIMHHOMO3TOBOM JKHUJIKOCTH — OKOJIO 2,78-3,89 MMOIIB/II.

BriBox:

IHoanuces npenogaBares:
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KOHTPOJIb IIPAKTHYECKHUX HABBIKOB BHOXUMHNYECKOI'O AHAJIN3A
(CEMECTP 2). ONPEJEJIEHUE KUCJIOTHOCTH KEJTY10YHOI'O COKA.
KOJNMYECTBEHHOE OIIPEJAEJIEHUE KAJIBIIUA B POTOBOU ’KUIKOCTHU

Pa6ora 1. Onpenesnenne KMCJIOTHOCTH 7KeJTyI0YHOT0 COKA.

B nccnexyemoii mpobe KeayI09HOoro CoOKa ONPEAeIIIIoT Coep KaHie CBOOOHOM U CBSI3aHHOM
COJITHOM KHCJIOTBI, @ TAaKXKE OOLIYI0 KMCIOTHOCTh, UCHOJIB3Ysl MeTOAUKH 3aHiaTus Ne 15. [lonyuen-
HBIN pe3yJbTaT BEIPAKAIOT B MMOJIB/JI.

Pe3yabTar:
| Cro6ognas HCI | Casizannas HCI | O01masi KHCJIOTHOCTh
Keaynounprii |Ar = Ar= Ar— A1 = Az =
cok N X (MMonb/im) = X (MMoOIB/IT) = X (MMoB/IT) =
BriBoa:

Pabora 2. KosiuuecTBeHHOE onpe/ieieHNe KAJbIUSA B POTOBOI KMJIKOCTH.

Ipunyun memooa. Inaukarop xpomorex uepHsii ET-00 oOpa3yeT ¢ kanabIiueM COeIUHEHHE
po3oBo-¢uoneroBoro 1BeTa. [Ipu TurpoBanuu TpuinoHoMm b (nBy3amelnieHHas HaTpueBas CoJb TH-
JICHMAMHUHOTETPAYKCYCHOM KHUCIIOTBI, 00pa3yrolas IpO4YHbIe KOMIUIEKCHl C MOHAMH KaJblIMs) Ta-
KOT'0 OKpAIllEHHOTO pacTBOpa MPOM30iIeT M3MEHEHUE OKPACKU B CHHUU I[BET B DKBHUBAJCHTHOMN
TOYKE, COOTBETCTBYIOIIEH CBS3BIBAHUIO TPUJIOHOM b BCeX MOHOB KasbIlHs B PacTBOpE.

Ilopaoox evitnonnenus pabomel. B xonbouky nHanusaroT 25 ma H2O u BHOCAT 1 M1 ammuay-
HOro OydepHOro pacTBopa. 3aTeM MPWIMBAIOT | MII UCCIENYEeMOIl CIIOHBI M 2 KAl WHAMKATOpa
XpomoreHa uepHoro. PactBop mpuobperaer ¢uoneToBbiii 1BeT. 3aTeM pactBop tuTpyror 0,002 M
pacTBOpoM TpuiioHa b 110 cuHel okpacku.

ITo o6vemy Tpunona b, momremiero Ha TUTPOBAaHKE, PACCUUTHIBAIOT COAECPKAHHUE KAIbIUs B
CIIIOHE:

X 0,002 -40,8-100-0,245 -V,
1

rae 0,002 — monspHOCTh pacTBopa TpuiioHa b; 40,8 — monexynsapuslil Bec Ca; 100 — xoaddu-
LUEHT s riepecyera B Mr%; 0,245 — koo duimment nepecuera B eauauiibl CU (MMonb/i); 1 — obobem
CITIOHBI, B3SIThIN 1711 aHanu3a; V— o0beM TpusioHa b, M3pacxoqoBaHHBI Ha TUTPOBAHHUE.

Pesynbratr: V1 (M) = Pacuer:

Copep:xanue o011ero Kaiabius B citone B Hopme — 1,1-1,3 mmons/a (4-5 mr %).

BoiBoa:

IHoanuck npenojgaBares:
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