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1 Hessp, nuiannpyemMble pe3yabTaThl 00y4eHHs 110 AUCHHUIINHE (MOLYJII0)

Hens quctuminubel buoxumus ¢uznueckoil KyiabTypsl — GOpMUPOBAHKUE MIPEICTABICHUS
0 LIEJIOCTHOM CTPOEHHH U (YHKIIMOHUPOBAHUH YEIIOBEUECKOT0 OPraHu3Ma; MOJyYeHHEe 3HaHUH O
XUMHUYECKON CTPYKType M OOMEHE BEIEeCTB B OpraHM3ME YeIOBeKa, M3Y4eHHE OCOOCHHOCTEH
OMOXMMHYECKHX TPOIECCOB MPH (PH3UUECKUX TPEHUPOBKAX.

3aa4yu TUCHUIUIUHBL:

1. 3HAKOMCTBO C XMMHYECKMMH NPEBpPALICHUSIMH B OpraHU3MeE
YelloBeKa, JIeKalUUMH B OCHOBE JKHU3HENEATENBHOCTH, M OCOOEHHOCTSIMH
perynsiuu 0OMEHHBIX MPOIECCOB.

2. N3yyeHnne  OMOXMMHMYECKHMX  MPOLIECCOB,  OOECHEUMBAIOIINX
BBIIIOJIHEHUE MBIIMIEYHOH pabOThl, 3aBHUCHUMOCTh XapakTepa H TIYOMHBI
XUMHYECKMX HW3MEHEHUH B OpraHu3Me OT OCOOEHHOCTEH BBIIOJHSAEMOM
¢u3nveckoil Harpy3k, 3aKOHOMEPHOCTH NPOTEKAHUS BOCCTAHOBUTEIBHBIX
MPOLECCOB M  MPOLIECCOB OMOXMMHYECKON aJanTaluud TOJ  BIUSHHEM
CUCTEMATUYECKON TPEHUPOBKU, KOTOPBIE JIEKAT B OCHOBE.

3. dopMHUpoBaHUE Yy  CTYACHTOB  YMEHHH  HCIOJIb30BaHUS
MCIIOJIb30BaTh IOJYYEHHbIE NPEICTABJICHUS W 3HAHUS JJIs COBEPIICHCTBOBAHUS
(bu3HYECKUX KaueCTB YEeJIOBEKa U MOBBIIICHUS CIOPTUBHOM pabOTOCTIOCOOHOCTH.

4, AKTHBU3aIUsl TMO3HABATCIIBHON  JEATCIILHOCTH — O0YyYarouXcs,
HaIpaBlIeHHAs Ha YCBOCHHE U iepepaboTKy HHGOopMaIuu, IpuoOpeTeHne yMEHUH,
cnenupuIecKux JUisi 00acTu uxX Oyaymied mpoecCHOHATBHON ACSITEILHOCTH C
Y4€TOM CYIIHOCTH OMOXUMHUYECKUX MPOLIECCOB.

[TmanupyeMbIMH pe3ylibTaTaMyd 0Oy4eHUS MO AUCIHUILINHE (MOIYJIIIO), SIBIISIOTCS 3HAHUS,
yMeHHUsl, HaBbIKU. [lepeueHp MiIaHupyeMbIX pe3ysbTaToB OOyUYeHUS MO IUCHUILUIMHE (MOIYIIO),
COOTHECEHHbIX C IUIAHUPYEMBIMH pe3yJIbTaTaMU OCBOEHUS 0Opa30BaTENbHOM IpOrpaMMbl,
npeJcTaBieH B Tabnuue 1.

Tabmuna 1 — Komnerenuu, popmupyemblie B pe3yinbTaTe U3y4eHUs TUCIUIUINHBI (MOLYJIs)

PesynbTarel 00yueHus IO JUCIUILTUHE

Konu Konu
Hazsanue OITOII hopmynupoBka
BO, bopmynuposka WHJKATOpa Koxn
COKpaIleHHOE KOMIIETEH U JAOCTHKEHHUA | pe3yiib DopMyJIHPOBKa pe3yJbTaTa
KOMIICTCHIINHU
TaTta
44.03.01
«Ilegaroruueckoe
obpazoBaHue»
(b-T1O)

B mpouecce ocBOEHMS MUCHMIUIMHBI pEMIAIOTCA 3aJa4d BOCIHUTAHMUS TapMOHHUYHO
Pa3BUTOM, MATPUOTUYHON M COIMAIBHO OTBETCTBEHHOW JIMYHOCTH HA OCHOBE TPAIUIIMOHHBIX
POCCHICKUX JTyXOBHO-HPABCTBEHHBIX U KYJIBTYPHO-UCTOPUYECKUX LIEHHOCTEH, MPEACTaBICHHBIE
B Tabimie 1.2.

Tabmuua 1.2 — [{eneBble OpueHTUPBI BOCIIUTAHUS

BocnurareabHble 321241 ®opmMupoBaHHe HEHHOCTei LeneBble OpHEHTHPDI

®opMHpOBaHHe IPAKIAHCKON MO3MIHMHA U MATPHOTH3MA




Bocnuranune YBaXCHUSA K UCTOPHUU U Bricokue HpaBCTBCHHLIC

BHuMaTensHOCTS K JeTallsM
kyneType Poccun njeasl

®opMHrpoBaHHe TyXOBHO-HPABCTBEHHBIX IEHHOCTEH

Bocruranue 4yBCTBa 0JITa U
OTBETCTBEHHOCTH TIEpPE]] CeMbEH 1
0011IeCTBOM

Bricokue HpaBCTBEHHBIE
39 (2N 05

I'nOKOCTH MBIIITIEHAS

®opMHpoBaHHe HAYYHOI0 MHPOBO33PEHHS M KYJbTYPbI MbIIIJICHHUSA

DopMHUpOBaHHUE KYIbTYPHI
MHTEJJIEKTYaJIbHOTO TPY1a U HAYYHOH HoctonHcTBo I'ymanHOCTB
STHKH

(I)OpMI/II)OBaHI/Ie KOMMYHHUKATUBHBIX HABBIKOB U KYJIbTYPbI OﬁllleHI/Iﬂ

®dopmupoBaHue KyJIbTYpbl TUCBMEHHON

I'ymanusm I'ymanHOCTh
pCUH | JETI0BOTO OOIICHUS y y

2 Mecto gucuuniaunbl (MoayJsi) B crpykrype OIIOIT

JucuunnuHa «buoxumust Gu3n4eckoi KylbTypbl» peajiu3yeTcsi B paMKax BapUaTUBHOM
qacTH, (GOpMHPYEMOH Yy4YacTHUKAMH OOpa30BaTENIbHBIX OTHOLIEHHH Y4eOHOro IUINHA 10
HanpasieHuo noaroroBku 44.03.01 Ilenarorndeckoe oopasopanne. Guznyecksa KyIybTypa.

3. O0bem AuCHUNIMHBI (MOAYJIS)

O0bemM JUCHUIUIMHBI (MOAYJSl) B 3aYETHBIX E€IUWHUIIAX C YKa3aHUEM KOJIMYECTBA
aKaJeMUYEeCKUX YacoB, BBIJENICHHBIX Ha KOHTAKTHYI paboTy ¢ obOydarommmucs (1Mo BHJAM
y4eOHBIX 3aHATHUI) U HA CAMOCTOSATENbHYIO paboTy, IpUBE/IEH B Tabaule 2.

Tabnuua 2 — O6mas TpyJ0eMKOCTb AUCHUIUINHBI

C Tpyno- O0BbeM KOHTaKTHOH paboTHI (Yac)
emecTp | emkocTb
H Dopma (O®0) Dopma
a3BaHuE oGyie- Yactp W AyauTopHas Bueaynu- CPC atrec-
OI1OIT BO H}II/Iﬂ YII Kypc y P TOpHas —
(390, (3.E) | Beero .
0300) nex. | mpak. | mab. | ITA | KCP
44.03.01
Tlenarorunueckoe OO b1.]IB.B 6 3 73 36 36 0 1 0 35 3
00pa3zoBaHue

4 CTpyKTypa U cojiepKaHue TUCUMILTHHBI (MO1YJIs1)

4.1 CtpykTrypa aucuunjanHbl (MoayJs) aias OP®O

TemaTudeckuii miiaH, OTpaKAOIIMK COAEpKAHWE TUCHIUIUIMHBI (TIEpeUeHb pa3/iesioB U
TeM), CTPYKTYPHUPOBAHHOE 10 BUJaM YIE€OHBIX 3aHITHH C YKa3aHUEM X 00bEMOB B COOTBETCTBUU
¢ yueOHBIM IJIaHOM, TIpHBeACH B Tabmuie 3.1

Tabnuma 3.1 — Pazaensl TUCHUIUIMHBL (MOAYJIS), BUABI YUeOHOU NeATeIbHOCTH U POpPMBI
Tekymero Koutpods aiust OPO

| Ne | HaszBanue TeMbl | | Koi-Bo 4acoB, OTBEICHHOE Ha | Dopma |




Konx pe-
3yJbTaTa
00y4eHust

Jlex

IIpaxt

JIa6

CPC

TEKYILETO KOHTPOJIS

Pornb 1 MecTo OroXuMuH B
¢usmyeckoit kynsType. OOMeH
BemecTB. CTpyKTypa KIETKH 1
Ouonornyeckas XapakTepUCTHKa
OT/ZICTbHBIX CYOKJIETOYHBIX
KOMIIOHEHTOB.

P/I1

Juckyccus

Bronornueckas poss GenKoB:
3HAUCHHUE B IIPOIIeccax
JKU3HENIEITETLHOCTH.
AMWHOKHCIIOTEL, UX (DH3HKO-
XMMHUYECKUE CBOMCTBA U
kiaaccuduxanus. OoMeH OeIKOoB.
Perymsmust 6nocunTe3a 6EIKOB.

P/I2

CobecenoBanue

CrpoeHre HyKIEHHOBBIX
KHUCTIOT.
Jle30KkcnpnOOHYKIEHHOBEIE
kuciotsl (JIHK). dusnxo-
xumuueckue cporictBa JJHK.
PrGoHyKI€MHOBBIE KHUCIOTHI
(PHK). Ctpykrypa, cBOiicTBa 1
(YHKIIMT OCHOBHBIX KIIACCOB
PHK.

PAL, P13

CobecenoBanne

Knaccndpuxanus u
HOMEHKJIaTypa ()epMEHTOB.
Xumudeckast mpupoa
(hepMeHTOB, X
(byHKIMOHATBHBIE TPYMITBL. Ponb
BUTaMHHOB, METAJUIOB M IPYTUX
(akTopoB B HYHKIIMOHHPOBAHUH
(dbepmenToB. Perymsmums
(bepMEHTATHBHBIX MTPOLIECCOB B
KIIETKE.

CobecenoBanue

Buonoruueckas pons u
KJTacCU(UKAIIHS YTIEBOAOB.
CTpyKTypa 1 CBOWCTBA
MOHOCaXapuaoB U
noscaxapuoB. O6MeH
YTJIEBOJIOB.

CobecenoBanne

JIunugel, ©X OCHOBHBIE
Ononornueckue HyHKIHH.
CTpyKTypa, CBOWCTBA JIUMTUIOB.
Knaccuduxarust Tumamos.
JKupHbIe KHCIOTHI HX
KJIacCU(pUKAIUS U
HOMEHKJIATypa.
depMeHTATUBHBIN pacnaj u
CHHTE3 TPUTIIUICPHIIOB U
R10%000591(0): 8

CobecenoBanne

BonopacTtBoprMble BUTAMUHBL.
YKupopacTBopuMble BUTAMUHBI.
Ponb BUTAaMHUHOB B
(YHKIIMOHHPOBAaHUH OpPraHU3Ma.

CobecenoBanne

BuosHepreTHYecKUe CHCTEMBI
opraHu3Ma.
AnenosunaTpudochar (ATD).
Kpearundocoar u
apruauHdocdat. [Tytu
o6paszoBanust ATO u apyrux
MaKpOIPTrHYECKHX COSTUHEHHUH.
OxucIuTeNnsHOE
(dhochopummposanue.
OKHCIUTENHHO-
BOCCTaHOBHTEJIbHBIC POILIECCHI.

Koncnext

Crpoenve u GyHKIMU KISTKH U
OHMOJIOTHUECKUX MEeMOpaH.

Tect




Broxumudeckue npomeccs Ipu
MBIIIEYHON AESITeIbHOCTH U B
10 | mepuoa BocCTaHOBICHUS. 4 4 0 4 CobGecenoBanue
Broxumus MelmedHoro
COKpAIIEHHUSI.
Broxumus Gpuznaeckux
ynpakHeHUH 1 criopTa. O0mas
HaIpaBJICHHOCTb
OMOXMMHUYIECKHX MIPOLIECCOB B
MBIIIEYHOH padoTe. CymHOCTh
OMOXMMHUYIECKOHN afanTaluy MIpu
CUCTEMAaTUYECKON MBIIIECYHON
TPEHHPOBKE.
Tpancnopt Kucnopoaa x
paboTarOIMM MBIIILIAM.
IloTpebnenue xucaopoaa npu
MBIIICYHOH paboTe.

Hroro no Tadauie 40 40 0 39

11 2 2 0 2 Tect

12 2 2 0 2 HTroroBoii TecT

4.2 Copep:xanue pa3aejioB U TeM JUCHHILTHHBI (Moayas) aisgs ODPO

Tema 1 Ponb u mecmo 6uoxumuu 6 ¢husuyeckou kyromype. Oomen sewecms. Cmpykmypa
KAeMKU U OUOIO2UNECKAS XAPAKMEPUCUKA OMOETbHbIX CYOKIEMOYHBIX KOMNOHEHMOB.

Copnepxanne Tembl: [IpeameT u 3a1a9 OMOXUMHUN, OCHOBHBIC ITAITBl Pa3BUTHSI OMOXUMUN
copta. CTpoeHHE M CBONCTBAa XUMHUYECKHX COCAMHEHMI, BXOISIIMX B COCTaB OpraHu3Ma
YeJIOBEKa M MOCTYIAIONIUE ¢ MUMICH, uX conepkanue u GyHKinun. OCHOBHBIC MTPU3HAKU YKUBOU
MaTepuu. YPOBHU CTPYKTYPHOU OpraHHU3alMU XUMUYECKHUX COCIMHEHUH >KHUBBIX OPTraHU3MOB.
[TonsiTue 06 0OMeHe BelecTB OpraHu3Ma ¢ BHeITHeH cpeoit. OOMeH BeIecTB U SHEPTUU - OCHOBA
Bcex Ouonorunueckux GyHKIuN. Accumuanus (aHaOb0IM3M) U AUCCUMUIIAIMS (KaTaboIu3M), UX
B3aMMOCBs3b. AM(puOomyeckue npespameHus. [IoHsATHE 0 PYHKIIMOHATBHOM M IIACTHYECKOM
oOMeHe, 0OMEHe C BHEUTHEH Cpeiod 1 MPOMEKYTOYHOM OOMEHE.

@dopMBI ¥ METOJBI TPOBEACHHS 3aHITHHA 1O TeMe, NMPUMEHSIEMbIe 00pa30BaTeIbHBIC
texHojorun: CamocrosTensHas padorta; Jlekunonnslie 3ausatus; [lpaktuueckue 3aHATHS.

Buzbl caMoCTOSATEIBPHON TIOJTOTOBKU CTYACHTOB 0 TeMe: [1oIroToBka K JUCKYCCHH IO
Teme, M3yueHne pekoMeH0BaHHOM TUTEPaTyPHI MO TEME.

Tema 2 Buonocuueckas ponvb 0enKko8: 3HAYEHUE 8 NPOUeCccax AHCU3HeOesmenibHOCHIU.
Amunokuciomsl, ux Qusuxo-xumuieckue ceolicmea u kuaccugpuxayus. Obmen benxos. Pecynayus
ouocunmesa 6enkos.

Conepxanne TemMbl: OYHKIIMK OEJIKOB, CTPOCHHE OEJKOB U TMENTHUIOB. AMUHOKHUCIIOTHI.
Knaccudukanus 6enkoB. CTpyKTypHast opraHu3zaius 0enxoB. XMMHYECKHE peBpalleHus OelIKoB
B TIpoliecce mwieBapeHus. [lyTw HCIIONB30BaHHS AMHHOKHCIOT B OpraHu3Me. AKTHBAIUS
aAMUHOKUCIIOT MpH cuHTe3e O6enka. COopka O0eIKOBBIX MOJEKY B pudbocomax. Perynsius cuaresa
Ocenmka. KaraGonmudeckwe TpeBpamieHUS aMHHOKHCIOT. Peakiuu — mepeaMUHUPOBAHUS,
N€3aMUHUPOBaHUA, JeKkapOokcunupoBanus. OOpazoBaHuMe aMMHaka MPH JI€3aMUHHPOBAHUU
AMUHOKHUCJIOT M a30THCTBIX OCHOBaHMA. TpaHcmopT ammuaka. OpHUTHHOBBIN IIMKJI CHUHTE3a
MOYEBMHBI KakK TJaBHBIA MyTh yCTpaHeHHs ammuaka. OOmiue mpencTaBieHus o0 oOMeHe
HYKJICOTIPOTEHHOB U XpOMOIIPOTeHHOB. OOpa3oBaHHEe MOYEBOH KHUCIOTHI.

@opMBl U METOJBI TPOBEACHHS 3aHITUN TO TeMe, MpPUMEHseMble 00pa3oBaTelIbHBIC
texHojoruu: CamocrosTenbHas padora; JIeknnonHble 3auATHs; [IpakTHUecKne 3aHATHS.

Bunbsl caMocTosTENbHON MOATOTOBKU CTYACHTOB MO Teme: M3ydeHrne peKOMeHI0BaHHOU
JTUTEPATYpPHI 10 TEME.

Tema 3 Cmpoenue Hykneunogvix kuciom. [lesoxcupubonykieunosgovie xuciomol ([JHK).
Qusuko-xumuueckue ceovcmea JHK. Pubonykneunosvie xuciomer (PHK). Cmpyxkmypa,
ceolicmea u Qhynkyuu ocHognvix knaccos PHK.



Conepxanne Tembl: [lezokcupubdonykienHoBsie KucioTsl ([JJHK). @usnko-xumudeckue
cBorictBa JIHK. Pubonyknennossie kucnotsl (PHK). CTtpykTypa, cBOlCTBa 1 (DYHKITUH OCHOBHBIX
kiaaccoB PHK. JIHK kak xpanutens cnenuduyeckoil MHPOpPMALUU O CTPYKType OEIKOB.
buoxumuyeckue ocHOBBI TeHeTmueckoro koaa. Ponp PHK B mpoueccax cuuThiBaHHS U
peann3anuy HacJIeICTBEHHOW NH(OPMAIIUH. .

@opMbl 1 METOJIBI MPOBEACHHS 3aHITUNA MO TeMe, MPUMEHSEMble O00pa3oBaTeNbHbIC
texHojoruu: CamocrosTensHas padora; Jleknnonnslie 3ausaTus; [IpakTuueckue 3aHATHS.

Bunel camoctosTeNnbHOM MOATOTOBKY CTYJAEHTOB o Teme: [loaroroBka mo teme, 4reHue
PEKOMEHIOBAaHHBIX IMPOU3BEICHUM 110 TEME.

Tema 4 Knaccugurxayus u Homenxniamypa ¢epmenmos. Xumuueckas npupooa
Gepmenmos, ux ghyHkyuonaivuvie epynnel. Pono sumamunos, Memaiios u opy2ux ¢paxmopos
@yukyuonuposanuu epmenmos. Pe2ynayus chepmeHmamusHbIX npoyeccos 6 Kiemke.

Copepxanue Tembl: [Tonsitue o hepmenrax. Xumudeckas npupojaa pepmeHToB. CTpoeHue
(depMeHTOB. AKTHBHBIH M aJUIOCTEpUYECKH LEHTphl (epmMeHToB. MexaHu3M JeUCTBUS
depmentoB. OcHOBHBIE cBoiicTBa (pepmenToB. Perymsamus axtuBHOcTH (epmeHToB. OOmiee
MOHSATHE O TOPMOHAX UX OMOJIOTUYECKAs POJIb, KIACCH(HUKAIHS, MEXaHU3M JIeHcTBUsA. [ OpMOHBI
runoraiamyca. TpormHbie ropMOHBL. D(H(PEKTOPHBIE TOPMOHBI.

@®opMbI U METOABI MPOBEACHUS 3aHATUH MO TeMe, MPUMEHsSEMble 00pa3oBaTEIbHBIC
texHojoruu: CamocrosTensHas padota; Jlekunonnslie 3ausaTus; [lpaktuueckue 3aHATHS.

Buapl camocTosTENPHON MTOATOTOBKUA CTYAEHTOB IO TeMe: M3yueHne peKoOMeHI0BaHHOU
JUTEPATYPHI 110 TEME.

Tema 5 Buonozuueckas ponv u xnaccugpuxkayus yeneeooos. Cmpykmypa u ceoiicmea
MOHOCaxapuoos u noaucaxapuoos. OomeH yenes0008.

Conepxanne Tembl: Kiaccudukauus  yrieBoJoB, OCHOBHBbIE — IPEICTABUTEIH.
Monocaxapuasl ¥ ux npousBoaHble. Onurocaxapunbl. [lonmcaxapuasl. Xumuueckue
IIPEBpAlICHMs YIJIEBOJOB B IIpoliecce MUINEBAapeHMs. [MOponu3 au- W MOJIMCaxapuioB.
DepMEeHTBI, YCKOPSIOLINE MUIIEBAPEHUE YIIIEBOJOB, YCIOBHS UX JeHcTBUA. AHa3poOHBIN pacmas
[JIMKOT€HA M TJIIOKO3bl (TJIMKOJU3). DHepreTudeckuil >p¢eKT rmmkonusza. A3poOHas craaus
npeBpalieHnit yriaeBo1oB. OKUCIUTENbHOE 1eKapOOKCUINPOBAHUE MTUPOBUHOTPATHON KUCIOTHI
u oOpazoBaHue aueTuiakopepmenta A. CBsA3b IUKIA TPUKAPOOHOBBIX KHUCIOT C CHCTEMOM
nepeHoca BOAOpoAa Ha kuciopon W pecuHTesa AT®. Duepreruyeckas 3¢h(HEKTHUBHOCTH
a’po0HOro pacrnana yrieBoaoB. OOmMe NpeACTaBiICHUs O TMEHTO3HOM LHMKIE MpeBpalleHuit
JIJIEBOJOB M AaHa’poOHOM 00pa3oBaHUM SHTapHOM KucioThl. OOliee mpeacTaBieHUE O
TJIFOKOHEOT€HE3E.

@®opMBl U METOJbI NPOBEACHMS 3aHITUH MO TeMe, NMpUMEHseMble 00pa3oBaTeIbHbIC
texHosiorun: CamocrosiTenbHas paboTa; JlekinonHble 3aHatus; [IpakTuueckue 3aHATHS.

Bunbel camocTosTeNnbHOM MOATOTOBKY CTYJAEHTOB o Teme: [loaroroBka mo teme, 4reHue
PEKOMEHI0BAaHHBIX IIPOU3BEAEHUI 110 TEME.

Tema 6 Jlunuowl, ux ocnosnvie buonrocudeckue Qyukyuu. Cmpykmypa, c0oucmea IUnuoos.
Knaccugpukayus  nunuoos. Kupuwvie kuciomer ux knaccuguxkayus u HOMEHKIAMYPA.
DepmenmamueHblil pacnao u CuHmes mpuiuyepuoos u IUnuoos.

Copepxanuie TeMbl: JIunuapl, UX ocHOBHBIE Ononorudeckue Qpynkiuu. Knaccudpukanus
mununoB. XKupnsle kucnotsl. [IpeBpamienns mMnuaoB B nporecce nuiieapeHus. CTyneHuaTsii
TUAPOSIN3 JIMOUAOB; (EpPMEHTHI, Y4acTBYIOUIME B ATOM IIpOllecCe, YCIOBUS HUX JEUCTBHUA,
KOHEYHBIE TPOYKTHI MUILEBAPEHUS JIUITUI0B. POJIb )KETYHBIX KUCIIOT B ITpOLiEccaxX MUIEBAPEHUS
JUMNHUIOB U BCAaChIBAHUS MPOAYKTOB nuieBapeHus. OOpa3oBaHue JTUIONPOTENHOB U UX POJb B
opranusme. Ponp nedenu B oOMeHe unuaoB. Mobunu3zamus pesepBHoOro xupa. Jlunonus u ero
perynauus. TpaHCOPT TIJMIEpUHA U KUPHBIX KHCIOT.bera-okucieHue >KUPHBIX KHUCIOT,
oOpa3oBanue anetwikopepmenTa A. JlanpHelme npeBpaiieHus aneTmwikopepMenTa A: pacnaj



B IMKJC TPUKApPOOHOBBIX KHUCIOT, y4acTHE B CHHTE3¢ KETOHOBBIX Tel M 00pa3oBaHUU
xosecTepuHa. Vcrmonp30BaHie KETOHOBBIX TNl B KAYECTBE UCTOUYHHMKA DHEPTHH. DHEPreTUICCKHUit
3¢ (heKT OKUCITICHHUS KUPOB.

@®opMbl U METOMBI MPOBEACHHS 3aHATHA MO TeMe, MPHUMEHsIEeMble 00pa30BaTE/IbHBIC
texHosioruu: CamoctosTenbHas padoTa; JIeKiroHHbIC 3aHATHS; [IpakTHYeCKre 3aHSTHS.

Buibl caMOCTOSATEIBHOM MOJTOTOBKH CTYIEHTOB 10 TeMe: [1oAroToBKa 1Mo TeMe, YTCHUE
PEKOMEHI0BAaHHBIX TPOU3BEACHUH 110 TEME.

Tema 7 Booopacmeopumvie eumamunsl. Kupopacmeopumvie eumamunvl. Pono
BUMAMUHO8 8 (DYHKYUOHUPOBAHUU OP2AHUZMAL.

Conepxanne TeMmbl: Kimaccupukanuss BUTaMHHOB. buonornyeckass poib BUTAMHHOB.
BopopactBopumbie BuTaMuHbI. JKupopacTBOprMble BUTAMUHBI. BUTaMUHOTOJOOHBIE BEIIECTBA.

(DOpMBI H MCTOIBI IIPOBCACHUA 3aHATHH 10 TEME, IPUMCHACMBIC O6pa3OBaTeJ'IBHBI€
TexHonoruu: CaMoCTOSTeIIbHAS pa60Ta; JIexkIuoHHEIe 3aHATHUA, HpaKTI/I‘ICCKI/IC 3aHATUA.

BI/II[BI CaMOCTOATEIbHON IMOATOTOBKH CTYACHTOB IIO TEMCE!: HO,Z[FOTOBKa 10 TEMEC, UTCHHUEC
PCKOMCHIAOBAHHBIX HpOI/I?;BeI[eHI/Iﬁ 10 TEMC.

Tema 8 bBuosnepeemuyeckue cucmemsl opeanusma. Aoenozunmpugocgam (ATD).
Kpeamunghocgpam u apeunungpocgpam. Ilymu obpazosanus AT® u opyaux maxkpospeuueckux
coedunenuti.  Oxuciumenvhoe  pocgopuruposanue.  OKUCIUMETbHO-80CCIAHOBUMENbHBLE
npoyecchwi.

Conepxanne Tembl: Porb AT® B nByx(da3HoW MbIIeuHOU aesrenbHOCTH. [loHsITHE 00
aIpOOHBIX W aHadpoOHBIX myTsaX pecuHresa AT® mnpu wblmeyHoil pabote. Yuactue
kpeatuH(pochara B obecriedecHHH BHYTPUKICTOYHOIO TPAHCIIOPTA dHEPrUH. PoIlb rIMKOIM3a B
SHEPreTUYeCKOM O0ECIeUeHUN MBIIIEYHOM padoThl. MollouHas KHCIOTa, OCOOCHHOCTH €€
BIIUSTHUSI HA OOMEHHBIE ITPOIIECCHI Tpu padoTe. [Tyt ycTpaHeHUsS MOJIOYHOM KUCIIOTHI TIPU padboTe
U B TEpUOJ BOCCTAaHOBIEHHUS. MUOKHWHA3HAsA peakiusi, €e pojb B MOJAECPKAHUU MOCTOSHCTBA
koHIeHTpauu AT® u perysanuu akTHBHOCTH (DEPMEHTOB YHEPIeTHYSCKOTO OOMEHa.

@opMBl U METOJBI TPOBEACHHS 3aHITUH MO TeMe, MpUMEHseMble 00pa3oBaTeiIbHbIC
texHojoruu: CamocrosTenbHas padora; JIeknnonnslie 3ausaTus; [IpakTrHueckne 3aHATHS.

Bunel camocToATenbHON MOATOTOBKH CTYAECHTOB Mo Teme: [loAroToBka KOHCHIEKTa MO
TeMe, YTEHUE PEKOMEHI0BAaHHBIX TPOU3BeIeHUH 110 TeMme. [1oAroToBKa K KOHTPOJIBHOM padoTe.

Tema 9 Cmpoenue u pyHxyuu Kiemku u 6UOI02UHECKUX MEMOPAH.

Copepxannie Tembl: CTpoeHHE OMOJOTHYECKHMX MEMOpaH U POJb JTUMHUAOB, OCIKOB U
YTIICBOJICOICPIKAIIUX COSJMHCHUN B WX OpraHu3anui. MoauduIMpyroniee U MOBPEKIAroIIee
JEICTBUE CIUPTOB HAa OMOJIOTHYECKHE MEMOPAHBI.

@dopMBI ¥ METOJIBI TIPOBEACHHS 3aHITHHA 1O TeMe, NMPUMEHSIeMbIe 00pa30BaTeIbHBIC
texHojoruu: CamocrosTensHas padota; Jlekunonnslie 3ausaTus; [IpakTuueckue 3aHATHS.

Bubl caMocTOSATEIPHON TTOJITOTOBKU CTYACHTOB IO TeMe: 2.

Tema 10 Buoxumuyeckue npoyeccbl NpU MbIUEYHOU OeAMENbHOCMU U 8 Nepuood
goccmaHnoénenus. buoxumus mviueuno2o cokpawjeHus.

Coneprxanne TeMbl: XUMHUYECKUH COCTaB MbIieuyHON Tkanu. CoziepkaHue BOJIbI, OCIIKOB,
JIMIIAJIOB, YTJIEBOJOB U MHUHEPAIBHBIX COCAMHEHUN B MBIIIEYHOW TKaHU. Makpospruyeckue
COEJIMHEHMS MBI, UX KOHUEHTpALMs U pacipeiesieHue B MBIIIEYHOM BOJIOKHE. BakHeliue
OeNKH MBIIII: MUO3UH, aKTUH, TPOTIOHWH, TPOTIOMUO3UH, MUOTTIOOWH, OEIKU CTPOMBI, SIAEP, UX
BOKHEHNIIME CBOMCTBA, CTPYKTYPHAsI OpraHU3alys U PoJib B MBIIEYHOM BOJIOKHE. MoOJIeKyIsipHOE
cTtpoenne muoduOpm. B3auMopelicTBue akTMHAa M MHO3MHAa B TPOIECCE COKPAIICHUS.
XUMHYECKUE PEAKITUN TIPU PACCIA0JICHIH MBIIIIII.



@opMBI ¥ METOJBI TPOBEACHHS 3aHIATUN 1O TeMe, MpPUMEHSeMble 00pa3oBaTeIbHBIC
texnosioruu: CamocTrosiTenbHas padota; JIekunoHnHble 3aHATHS; [[pakTHYECKHEe 3aHITHS.

Buapl camocToATENBHON NOATOTOBKU CTYIEHTOB MO TeMe: [loaroToBka 1mno teme, YTeHue
PEKOMEHJOBAHHBIX MTPOU3BEIACHHUM 110 TEME.

Tema 11 buoxumus ¢huzuueckux ynpadxcuenuti u cnopma. Obwas HanpasieHHOCMb
ouoxumuueckux npoyeccos 8 mvlueyHou pabome. CywHocms OUOXUMUYLECKOU adanmayuu npu
cucmemMamuyeckol MbluedHoU MmpeHuposKe.

Copepxanne Tembl: KyMmynsSTHUBHbIE OMOXMMMUYECKHE HM3MEHEHHUS 107 BIUSHUEM
CUCTEeMAaTUYECKOM MBIIICYHON TPEHUPOBKH, HUX CHEHU(PUYHOCTH B 3aBUCHUMOCTH OT
HANpaBICHHOCTH TPEHUPOBKHU. B3auMojeiicTBUE CPOYHBIX M OTCTAaBICHHBIX 3(PQPEKTOB
TPEHUPOBKH KaK INIABHOE YCJIOBUE BO3HUKHOBEHMS KYMYJISITUBHBIX U3MEHEHU . 3aKOHOMEPHOCTHU
PasBUTHS AJANTAIIMOHHBIX OMOXMMHUYECKUX M3MEHEHUH: MPaBUIBLHOE COOTHOLICHHWE paboTHI U
OTJIbIXa, MPUHIUI CBEPXOTATOUICHHUS, IPUHIMI CHEIU(PUIHOCTH, HUKIUIHOCTh U 00PaTUMOCTh
a/IanTAllMOHHBIX M3MEHEHUH. buoxummuueckoe 000CHOBaHHE MPUMEHEHHUS! CPEICTB U METOIOB,
YCUJIMBAIOIIUX a/JalTallMOHHbIE OMOXMMHUYECKHUE CIABUTH. 3aJaud OMOXUMHUYECKOTO0 KOHTPOJIS
IPU 3aHATHIX PU3UIECKON KYJIBTYpOU U CIIOPTOM.

@opMbl U METOJBI TPOBEACHHS 3aHIATUN MO TeMe, MpUMEHseMble 00pa3oBaTeiIbHbIC
texHosjoruu: CamocrosTenbHas padota; Jlekunonnsle 3ausatus; [lpakruueckue 3auaTus.

Buabl camocToATeNnbHON NOATOTOBKU CTYJEHTOB IO TeMe: M3ydueHne peKkoMeH10BaHHOM
JUTEPATYpPHI 10 TEME.

Tema 12 Tpancnopm kuciopooa k pabomarowum moiwyam. Ilompebnenue xuciopooa npu
MblueuHol pabome.

Copepxanue tembl: [Tonsarue 06 a3poOHBIX W aHa’pOOHBIX MyTsX pecuHTe3a ATD npu
MBIILIEYHON paboTe. MoOunuzanus 5SHEPreTUYeCKUX pEecypcoB TpPU MBIIIEYHONH pabdoTe.
Kucnoponusiit qour.

@opMbl U METOJIBI MPOBEACHHS 3aHITUH MO TeMe, MpUMEHseMble 00pa3oBaTeiIbHbIC
texHosorun: CamocrositenbHas pabota; JIekunonnsle 3auaTust; [IpakTuueckne 3aHsTHSA.

Buasl caMocTOsTETbHON MOATOTOBKU CTYJEHTOB 10 TeMe: M3yueHue pekoMeHa0BaHHOH
auTeparypsl o Teme. IloaroToBka K NTOrOBOMY TECTY.

5 Meroauyeckne yKazaHusi sl OOY4YAIOIIMXCH MO M3YYEHHI0 M Ppeajlu3aluu
AUCHUIJIMHBI (MOZYJIs1)

5.1 Meroanueckue peKOMeHAAUMH OOYYAKIIUMCH MO0 M3YYEHHI0 UCUMIUIMHBI M 10
o0eceYeHN 0 CaMOCTOSITeJIbHOM padoThI

OcCHOBHOW BUJ 3aHATUA — JICKUWOHHBbIE M MPAKTUYECKHE 3aHATHS C NPUMEHEHHUEM
COBPEMEHHBIX METO/I0B 00y4EHUSI.

OcBoeHME Kypca MPEANoiaraeT MOCEUICHHE JIEKIUOHHBIX M NPAKTHUYECKUX 3aHSTHUH,
CaMOCTOSITENIbHYI0 paboOTy MO IMOATOTOBKE K ayAWTOPHBIM 3aHATUSAM, KaK C IPUMEHEHHEM
KOMITBIOTEPHBIX MPOrpaMM, Tak U 0€3 MX NMPUMEHEHUs], BHIMOJIHEHHE TECTOBBIX, MPOEKTHBIX U
KOHTPOJIbHBIX (OOLIMX W MHAMBHUIYATbHbIX) 3aJaHUN, CAMOCTOSATENBbHYIO Pa0OTy C OTIAETbHBIMU
TeMaMH.

VYcnenHoe OCBOGHHE Kypca IpelycMaTpuBaeT 00s3aTeNbHOE 4YTEHHE JHUTEpaTyphsl
CIMCOK KOTOPOI peKOMEHAYETCS MPENo1aBaTeIeM.

B Xozme nEKUMOHHBIX M TPAKTUYECKUX 3aHATHH MCMIOJIBb3YIOTCSI aKTUBHBIE H
MHTEPaKTUBHbBIE (POPMbI 00YUEHHUSI, B TOM YHCJIE C IPUMEHEHUEM Pa3IMUHBIX METOJIOB O0yUESHHS
(Tuckyccusi, paboTa B MaJIbIX Tpynnax). Bcero Ha akTHBHBIE M HHTEPAKTUBHBIE METObI 00 yUeHUs
orBogutcs 100 % aynuTopHBIX 3aHATUN. 3aHATHS HPOXOAST B BHJIE AKTUBHBIX IPYNIIOBBIX



JTUCKYCCHM W OOCYXICHM, Take Ipenanojaraercs pabdoTa CTYJEHTOB B MalbIX TIpyImnax,
MOArOTOBKA MHAVBUAYAJIBHBIX U IPYIIIOBBIX 3aJaHUN.

B xozme moAroToBKM K 3aHATUSAM U HEMOCPEACTBEHHO HA HUX LIMPOKO HUCIOJIb3YKOTCS
uHpopmaunoHHsle TexHosoruu (MHTepHer-pecypchl). Ha 3aHATHSAX CTYAEHTBI OCBAaMBAaIOT
METO/Ibl JIOTUYECKOI'O aHaJIN3a, BBIIOJIHAIOT WHIUBUIYAIbHbIE W TPYIIIOBBIE 3a/aHUs, ydaTcs
pa3BEPHYTO BBICKA3bIBATh U apryMEHTHPOBaTh CBOE€ MHEHHME O IPOYMTAHHOM. PekoMmeHayercs
oOpaiiatecsi K JONOJHUTEIBHBIM MCTOYHHMKAM, YKa3aHHBIM IIpPENoJaBaTelieM, C LENbI0
OCYILIECTBIICHUS YCIEUIHON OATOTOBKU K ITPAKTUYECKUM 3aHATHSIM.

KoHTposib ycneBaeMoCTH CTYJIEHTOB OCYILIECTBIISIETCSI B COOTBETCTBHM C PEUTHHIOBOM
CHUCTEMOM OLICHKU 3HAHUN.

Ha 51eKIIMOHHBIX M MPAKTUYECKUX 3aHATUSAX BEHAETCS TEKYIIUN IOYPOYHBIM KOHTPOJIb B
(opMe rpynmnoBbIX U MHANBUAYAJIBHBIX 33JaHNUH, IUCKYCCUIM IO OCHOBHBIM MOMEHTaM M3y4aeMoil
TEMBI, OCYIIECTBIISIETCS IIPOBEPKA JIOMAIIIHETO 33 IaHUS.

ATTecTanus CTyIeHTOB OCYILECTBIISAETCS B COOTBETCTBUU C [lonoxkeHnrnemM o peuTHHIOBOM
cucteme BI'YOC.

HtoroBoil ¢popmoii koHTpouis siBisgeTcst 3a4eT. O IeHKa CKJIAJbIBACTCS U3 Pe3yJIbTaTOB
BBITNIOJIHEHUSI BCEX 00513aTeNbHBIX BUAOB padOT (0003HAYEHHBIX JUISl KaXKA0M TEMBbI) U UTOTOBOTO
TECTUPOBAHUS.

MeTtoauyeckue peKOMeHAalMHU 110 00ecreYeHNI0 CAMOCTOSATEeJIbHOI padoThI

CamocrosTenbHas BHeayAUTOpHas padoTa CTYJICHTOB SIBJISETCS BaXHEHIIMM YCIOBUEM
YCIIEIIHOTO OBJAJCHUs IpOrpaMMoN Kypca. BHeaynuTOpHbBIE C€aMOCTOSATENbHBIE 3aHATHUS
y4alluxcsl MpeICTaBIsAIOT cOO00H JIOrHUecKoe MPOAOKEHUE ayJUTOPHBIX 3aHATUHA, IPOBOIATCS
[0 3a/laHUI0 MIpernojaBaTelisi, KOTOPbI MHCTPYKTHUPYET 00y4aeMbIX M YCTAHABIMBAET CPOKU
BBITIOJIHEHUS 3a1aHHUS.

OCHOBHBIMH 33/1a4aMH CaMOCTOSITEIIbHOW PabOTHI SBIISIOTCS: 3aKPEIJICHUE U YTIyOlieHue
3HAHUM, yMEHUIl M BIaJeHUM CTYJIEHTOB, MOJyYEHHBIX B XOJI€ IJIAHOBBIX Y4EOHBIX 3aHATHII,
O00BEKTHBHOE OIICHUBAHHE COOCTBEHHBIX Y4YEOHBIX JOCTIDKEHHUH; (HOpMUpOBaHHME YMEHHIA
CTYJEHTOB MOTMBUPOBAHHO OPraHU30BbIBaTh CBOIO II03HABATEIBHYIO JEATEIBHOCTD; IIOJrOTOBKA
CTYJEHTOB K IPEACTOAUM 3aHATUAM. CamocTosTenbHas paboTa JOJIKHA HOCUTh HENPEPBIBHBIN
Y CUCTEMAaTUYECKHUI XapakTep.

Briaensitores cienyomye BUAbI CAMOCTOATEIbLHOMH PadoThl CTYACHTOB 110 IUCLUIUIMHE:

— MOATrOTOBKA K AUCKYCCUU;

— MOJrOTOBKA K TECTAM IO pa3jiesniaM yueOHOro Kypca;

— YTE€HUE PEKOMEH0BAHHOM JINTEPATYPHI;

— BBITIOJITHEHUE 3aJITaHUH;

— MOATrOTOBKA KOHCIIEKTOB.

dopmaMu TeKylleil aTTecTAMU CAMOCTOATEIbLHON PadoThI CTYICHTA 10 IUCHUIIIMHE
SBIISIIOTCS TUCKYCCHSI, KOHCIIEKThI, KOHTPOJIbHAas paboTa, TeCTHI.

HeoTnemiiemoii 4acThi0 CaMOCTOSITEIBHOM pPaOOTHI CTYIEHTOB SIBISETCS padoTa C
autepatypoil. B pasnene 8 «llepeueHb OCHOBHOM M JIOMOJHUTEIBHON y4eOHOW JHMTEpaTyphl,
HE0OXOUMOM ISl OCBOCHUSI TUCIIUIUIMHBD pa3MeIleH CIUCOK Y YeOHUKOB U y4€OHBIX OCOOUH,
KOTOpble HEOOXOJMMO MCIIOJIb30BaTh [yl ayJUTOPHOM M CaMOCTOATENbHOM paboThl Haj
TEOPETUUYECKUM MATEPHAJIOM U MPAKTUYECKUMH HaBBIKaMHU.

B npomecce m3ydeHuss Kypca CTyAEHT JOJDKEH IOJIYYUTh MpPEACTaBIeHHE O 0a30BbIX
MNOHATHUSX JUCHMIUIUHBL. DTOHM 1€ OTBEYalOT B IEPBYIO OYepeAb MCTOYHHMKH, Ha3BaHHBIE B
CIIMCKE OCHOBHOM JINTEPATYPBHI.

5.2 OcoOeHHocTH OpraHu3anuy O0y4YeHHs M JMI ¢ OrPAHWUYEHHBIMH BO3MOKHOCTAMH
310POBbSI 1 HHBAJIM/I0B

HpI/I HeO6XO]II/IMOCTI/I O6y‘—IaIOHH/IMC${ M3 YHrcJia JI1I C OTpaHUYCHHBIMU BO3MOXKHOCTAMUA
3A0POBb U HHBAJIUJI0B (HO 3asABJICHHUTIO 06yqa}01uer0c;1) MpeaAOCTaBIACTCA yqe6Ha51



uH(pOpMaLKs B JOCTYIHBIX (POpMax C yU€TOM UX UHANBUAYAIBHBIX MCUXO(PUZNIECKUX
0COOEHHOCTEH:

- JUIS JIUII C HAPYLIEHUSIMU 3pEHHUS: B Ie4aTHOM popme yBenndeHHbIM mIpuTOM; B hopme
AJIEKTPOHHOTO  JIOKYMEHTa; WHMBU]lyaJIbHbIC KOHCYJIbTAIIUU c MPUBJICYCHUEM
TUdI0CYpIOTIEPEBOIUNKA; MHANBUAYAIbHbIC 331aHUSI, KOHCYIbTAIMH U JP.

- JUIsL JIUIT C HAPYIIEHUSIMU CITyXa: B TIeyaTHOU hopMme; B hopMe STEKTPOHHOTO JOKYMEHTA;
WHJIUBUlyaJIbHbIE KOHCYJbTAllUU C MPUBJICYCHUEM CYpJIONEPEBOIUYMKA; WHIUBUyaJIbHbBIC
3a/1aHMsl, KOHCYJbTAllUU U .

- 17151 JIUI] C HAPYIIEHUSIMU OMIOPHO-JIBUTATEIILHOTO armapaTta: B ne4atHoit oopme; B popme
AJIEKTPOHHOTO JOKYMEHTA; UHIUBUIyAJIbHBIC 33/IaHUsI, KOHCYJIbTAIIUU U JIP.

6 ®oH OLEHOYHBIX CPEICTB JJIf NMPOBeJeHHUs TEKYLIEro KOHTPOJISA U NMPOMEeKYTOUHOM
arrecTauuu 00y4aromMXcs M0 JMCUMILINHE (MOTYJIIO0)

B cootBerctBum ¢ tpeboBanusmu PI'OC BO pans arrectanmuu 0OydaroImIUXCs Ha
COOTBETCTBUE HX IEPCOHATBHBIX JIOCTIDKCHUH IUIAHUPYEMBIM pe3yiibTaTaM OOYYCHHS TI10
JTUCIUILIMHE (MOJIYJI0) cO3/1aHbl ()OHJIBI OLIEHOYHBIX CPEACTB. THUIIOBBIE KOHTPOJIBLHBIEC 3aJaHMUs,
METOJIMYECKUE MaTepualibl, OINPEIACIAIONIME MNPOUEAYPhl OLECHHUBAHUS 3HAHWM, YMEHHUU H
HABBIKOB, & TAKXKE KPUTEPUH U MOKA3aTENU, HEOOXOANUMBIE /ISl OLIEHKH 3HAaHUH, yMEHUH, HAaBBIKOB
U XapakTepu3ylinue dTambl (HOPMUPOBAHHS KOMIICTCHIMHA B  MPOILECCE OCBOCHUS
00pasoBaTebHOI MTPOrpamMMmBel, IipeAcTaBicHsbl B [Ipunoxennn 1.

7 Y4yeO6HO-MeTOAMYECKOEe M HH(POPMALMOHHOE 0O0ecnievyeHue TUCHUILIMHBI (MO1YJIs1)

7.1 Ocnoenas numepamypa
1. Epmos, }O. A. buoxumus denoBeka : yueOHuK ais By3os / FO. A. EpmioB. — 2-e uzj.,

nepepab. um gom. — MockBa: M3marensctBo IOpaiit, 2024. — 466 c.— (Bsicmee
oOpaszoBanue). — ISBN 978-5-534-07769-8. — Texkcr : asnexkrpoHHblii // OOpazoBaTenbHas
mnatdopma IOpaitr [caiit]. — URL: https://urait.ru/bcode/537214 (mara oOparieHus:
12.03.2025).

2. Ocrporusanos, E. C., buoxumus crniopta : yuedbnoe mocodue / E. C. OcTpornsgoB. —
Mocka : KunoPyc, 2025. — 298 c. — ISBN 978-5-406-14047-5. — URL:

https://book.ru/book/956626 (nata ob6pamenus: 18.06.2025). — TekcT : 37E€KTPOHHBIH.

3. Twuros, B. H. Knunanueckas Guoxumus: Kypc jekuuii : yaeOHoe nocodue / B.H. Turos.
— Mocksa : UHOPA-M, 2023. — 441 c. + [Jlon. martepuansl [DIeKTpOHHBIH pecypc]. —
(Knuanueckas mpaktuka). — DOI 10.12737/24551. - ISBN 978-5-16-012430-8. - TekcT :
anektponHsld. - URL: https://znanium.ru/catalog/product/1983268 (/lata oOpamenus -
18.06.2025)

7.2  /lononnumenvnasa numepamypa

1. Epmos O. A. BUOXUMMUS YEJIOBEKA 2-e u3na., niep. u gom. YueOHUK sl By30B
[DnexTponHsIii pecype] , 2020 - 466 - Peskum noctymna: https://urait.ru/book/biohimiya-cheloveka-
423741

2. Kamwresnu JI. B., /IpsixoBa E. FO., Komensckas E. B., Aaapees B. 1. CIIOPTUBHA S
BUOXUMUS C OCHOBAMM CITOPTUBHOM ®APMAKOJIOI'MH. VueGHoe mocobue s
By30B [DnekTpoHHbIi pecype] , 2020 - 151 - Peskxum moctyma: https://urait.ru/book/sportivnaya-
biohimiya-s-osnovami-sportivnoy-farmakologii-451495



7.3 Pecypcol unghopmayuonno-menekommynuxayuonnou cemu '""Hnmepnem',
6KII0uas npogheccuonanbHvle 0azvl OAHHBIX U UHDOPMAUUOHHO-CRPABOUHDLE
cucmemul (npu HeodXO0UMOCMU):

1. Omnexrponnass Oubnuoreunas cucrema <«PYKOHT» - Pexum nocryna:
https://lib.rucont.ru/
2. Hayunas osnexkrponnas Oubnmorexka «ecLIBRARY.RU» — Pexum pgocryna:

https://elibrary.ru/

3. O6pasosarensuas miardopma "FOPAUT"

4. DnextpoHHO-OMOMMOTEUHas cuctema "BOOK.ru"

5. DnekrponHO-OMOMMOTEeYHAs cucteMa "ZNANIUM.COM"

6. DekTpoHHO-OMOMMOTeUHass cuctema wu3aarenbcrBa "HOpait" - Pexkum mocryma:
https://urait.ru/

7. Open Academic Journals Index (OAJI). IIpodeccuonanbruas 6a3za naHHbIX - Pexxum
nocryna: http://oaji.net/

8. Ilpesumenrtckas OuOmmoreka wuM. b.H.Empnuaa (06a3a [JaHHBIX —Pa3IMYHBIX
npodeccnoHabHBIX o0nacteil) - Pexxum moctyna: https://www.prlib.ru/

9. Hudopmanmonno-crnpaBounas cucrema "Koucynprant [lmroc" - Pexum poctyma:
http://www.consultant.ru/

8 MarepuajbHO-TeXHHYECKOe oO0ecreyeHHe AUCHUILIMHBI (MOAYJs) W IepeYeHb
HHG(pOPMANMOHHBIX TEXHOJOTHI, UCMOJIb3yeMbIX NMPH OCYILIECTBJIEHUH 00pa30BaTEIbLHOIO
npouecca no JMCUMIVInHe (MO1YJII0), BKJIKYAs MlepevyeHb MPOrpaMMHOro odecre4eHust

OcHOBHOE 000pPYIOBAHUE:

e KoMIbrOTEPHI

e [IpoekTop

e Ou3KynbTypHOE 000pYI0BaHHE
[IporpaMMHoe obecrieueHue:

e ABBYY FineReader 10 Corporate Russian
o Microsoft Office 2013 Suites and Apps KMS
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1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Haszsanne OITOII BO,
COKpalleHHOe

Kon u popmynupoBka KoMHeTeHIN

nu

Kon u popMynrpoBka HHANKATOPA TOCTIKCHUS

KOMIICTCHIIUHN

44.03.01 «ITemarormue
cKoe 00pa3oBaHUC)
(B-TIO)

Komnerenmus cuntaercs: chopMUPOBAHHOM Ha TaHHOM 3Tarie B ciIydae, eCiIM MOoITy4YeHHbIE

pe3ynabTaThl OOYYeHHs [0 JUCHUIUIMHE OLICHEHBI IOJOXUTEIbHO (AMAla30H KpPUTEPUCB
OLICHUBAHUSI PE3YJIbTaTOB O0YUCHHS «3a4TCHOY, «YIOBIECTBOPUTEIBHOY, «XOPOILIOY, KOTIHIHOY).
B ciydae OTCYTCTBHSI IOJOXXUTENBHOH OLIEHKM KOMIICTCHIMS HAa JaHHOM JTale CYUTACTCS
Hec(OPMUPOBAHHOM.

2 [loka3aTe/u OLleHUBAHUS IIJIAHUPYEMBIX Pe3y/1bTATOB 00y4eHHs

3 IlepeyeHb OLIEHOYHBIX CPEICTB

Tabnuia 3amosiHgeTcs B COOTBETCTBUU C pa3aenaoMm 1 PaGoueil mporpaMmbl TUCHUILIUHbI
(Momyst).

Tabnuna 3 — [lepeueHb OLIEHOYHBIX CPEACTB IO TUCIUIUIMHE (MOYIIIO)

KonTtponupyemsle Ii1aHUpyeMBbIe pe3
yIBTaThl 00yUeHHS

KonTtpoaupyemsie TeMBI 1
HCLUIUIIHEI

HaumeHoBaHME OLIEHOYHOTO CPE/ICTBA U TP
encrasienne ero B POC

IIpomexxyTouHas atT

Texymmii KOHTPOJIb
yit ™ TecTalys

OuHas popma 0OydeHUS

PJI1

3HaHUE : OCHOBHBIX CPEIC
TB, (OPM, METOIOB TIPETIO
JaBaHUS B 00pa30BaTEIbH
BIX OpPTaHU3ALHUAX JOIIKO

JILHOT'O, Ha4aJIbHOTO OOII]

€ro, OCHOBHOTO 00IIIero, ¢
pennero obiero oo6pa3on

aHU C YUYCTOM CYHIHOCTH
OMOXVMHUYECKUX MPOIIECC

OB

1.1. Posis 1 MecTO OHMOXU

MUH B QU3HIECKON KYIbT
ype. O6meH BemecTB. Ct

PYKTypa KIETKH ¥ OHOJIOT
UYecKasi XapaKTepUCTHKa

OTJIENBbHBIX CYOKIIETOUHBI
X KOMIIOHEHTOB.

3adeT B MUCEMEHHO

Tect it popme

1.3. CtpoeHne HyKJICHHOB
BIX KUCIOT. Jle30kcuputo
HYKJICHTHOBBIE KHCIIOTHI (
JHK). ®u3nuko-xumMmueck
ue coiictBa JIHK. Pubon
YKJICHHOBBIE KUCIOTHI (P
HK). Ctpykrypa, cBoiicTB
a ¥ QYHKIIMU OCHOBHBIX K
saccoB PHK.

Jloknan, coobmeny | 3ayeT B MMCbMEHHO
e it popme

P12

YMeHue : pernogaBath B
00pa30BaTeNBHBIX OpraHu
3alusaX JOMIKOJIBHOTO, HA
YaJbHOTO O0IIEro, OCHOB
HOTO OOIIIEeT0, CPETHETO O
6mrero oOpa3oBaHUs ¢ yUe
TOM CYIIHOCTH OMOXUMUY
€CKHX MPOLIECCOB

1.2. buonoruyeckas poJib
0EIKOB: 3HAYCHHUE B MPOI]
eccax HU3HEeAESITeIbHOCT
1. AMAHOKHCIIOTHI, HX QU
3UKO-XUMHUYECKHE CBOUCT
Ba 1 knaccudukarus. O0

MeH 0enkoB. Perymsmus 6
HOCHHTE3a OEJIKOB.

3a4yeT B MUCEMEHHO

Koncnekr o

it popme

3adeT B MUCHMEHHO
CobecenoBanne >

it popme

3auer B MUCEMEHHO
Tect

it opme




Pa3

HagsIk : ocymiecTBisieT i
euaromqec};( 10 ESATEIbH 1.3 Crpoeuue HyKICHHOB | Kopcnexr SACT B IHCHMEHHO
Y BIX KHCJIOT. Jle30kcrpuoo it popme
OCTh B COOTBETCTBHH C HA
HYKJICHHOBBIE KHCIOTHI ( 3
BBIKaMU 110 (hOPMHUPOBAHU Cob a4eT B MUCbMEHHO
10 MPUKITAHBIX 1 KU3HEH JTHK). ®u3nko-xuMudeck obecegoBaHUC it hopme
P N ne croiicrBa JIHK. PuGon
HO Ba)KHBIX 3HAHUI, YMECH
. YKJIEUHOBBIE KUCIOTHI (P
Wi ¥ HAaBBIKOB, a TaKOke ¢ HK). CTpyKrypa, cBORCTE 3
HM3UYECKUX CIIOCOOHOCTEH - LTPYKTYpa, TecT Vaqu B IUCbMCHHO
¢ yuerom eymocts Grox | &M (YHKIHH OCHOBHBIX K it popme
y y naccos PHK.
MMHUYCCKUX MPOIIECCOB

4 Onucanue npouexypbl OlleHUBAHUS

KauectBo copmupoBaHHOCTH KOMIETCHIIMA Ha JAaHHOM JTare OICHUBACTCS I10

pe3ysbTaTaM TEeKYIIMX W IMPOMEKYTOYHBIX aTTECTAIMH MPH IMOMOIIY KOJIMYECTBEHHOH OIIEHKH,
BhIp@)KEHHOU B Oayurax. MakcumanbHas cymMma 0ayuioB 1o JucuuiuinHe (Momyiro) paBHa 100
Oamiam.

Pacnipenenenue 6ayioB no BuaaM yueOHOM NesTEIbHOCTH

OneHoYHOE CPEaCTBO
N Amexycenn | cogecenon
Bun yuebHoli gesTenbHOCTH KoHeIeKT TecroBble 3a1 amus Nel 2 | 3auer Hroro
anmsi No 12 34567
JleKLMOHHEIE 3aHATHS 0 0 0 0 0 0
IIpakTHyeckue 3aHATUS 0 20 10 40 0 70
CamocrosiTenbHast pabora 10 0 0 0 0 10
TIpomexxyTounas arrectanus | O 0 0 0 20 20
Hroro 10 20 10 40 20 100

CYMMa 6aJ'IJ'IOB, Ha6paHHbIX CTYACHTOM II0 BCEM BUJaM yqe6H0171 ACATCIIbHOCTHU B paMKax
JAUCHUIIIMHBI, ICPEBOAUTCA B OLICHKY B COOTBCTCTBHU C TaﬁHHHeﬁ.

Cymm
a 6an
J0B
Omnenka 11
o JT O Tpomext XapaxkTepucTHKa Ka4yecTBa CHOPMUPOBAHHOCTH KOMITETEHIINH
YTOYHOH a
HMCI[ | Trecrauun
HILI
HHE
CTyzeHT 1eMOHCTpHpPYeET c(hOPMUPOBAHHOCTD JUCHHUIUIMHAPHBIX KOMITETEHINH, 0OHAPYKUBAET BCECT
or 91 OpOHHEE, CHCTEeMaTHYeCKoe U ITyOOKoe 3HaHHE yIeOHOTO MaTepHaa, yCBOMI OCHOBHYIO JIMTEPATYPY
10 10 | «3a4TeHo» | W 3HAKOM C JOMOJHHUTEIBHON JIUTEPaTypOil, pEeKOMEHIOBAaHHOM NMPOrpaMMOH, yMeeT CBOOOIHO BBIMOJ
0 HSTh NPAKTHYECKHE 3aJJaHusI, IPEAYCMOTPEHHBIE IPOrPaMMOii, CBOOOIHO ONepUpyeT MPHOOPETECHHBIM
Y 3HAHUSIMH, YMEHUSIMU, IPHIMEHSIET UX B CUTYalIUsIX TOBBIIICHHOW CJI0KHOCTH.
o1 76 CTyzeHT 1eMOHCTpHpPYeT c(OPMUPOBAHHOCTD JUCIUIUIMHAPHBIX KOMIIETEHINH: OCHOBHBIE 3HAHHUS, y
gQ | «3UTEHO» | MEHHs OCBOCHEI, HO JIOMYCKAIOTCS HEHAYNTENbHBIC OIIMOKH, HETOYHOCTH, 3aTPyIHEHNS MIPU AHATHTH
s1o YECKHUX OIlepalusiX, MepeHoce 3HaHUH M yMEHUH Ha HOBBIE, HECTAHJAPTHBIE CHTYalluH
CTyzieHT IeMOHCTpHUpPYET cHOPMUPOBAHHOCTD TUCIUIUTMHAPHBIX KOMIIETEHIIUI: B X0/Ie KOHTPOJIBHBIX
oT 61 MepOl’[pl/IﬂTI/Iﬁ JOIIYCKAKOTCs 3HAUYUTEIIbHBIC OLI_II/I6KI/I, NPOABIIICTCA OTCYTCTBUE OTACJIBHBIX 3H3.HI/II>'I, y
a0 75 (3aUTCHO» MeHMﬁ, HaBBIKOB 10 HEKOTOPLIM IUCHUIIMHAPHBIM KOMIIETEHIUAM, CTYACHT UCIIBITBIBACT 3HAUYNUTEIILH
bIC 3aTPYAHECHUS IIPpU ONIEPUPOBAHUU SHAHUAMU U YMEHUAMU IIPU UX IEPEHOCE HA HOBLIC CUTYyAIlUHU.
or4l | «me3aure | Y cryneHTa He cOPMUPOBAHEI AUCIUILTHHAPHBIE KOMIICTEHIINH, IPOSIBISIETCS HEAOCTATOYHOCTD 3HAH
1o 60 | HO» Ui, YMEHUH, HABBIKOB.
or 0 | «ue3aure | JucuuruimHapHble KOMIETEHIMN He ¢(OPMHUPOBAHEL [IpOsBIIsSETCS MOJIHOE MM MPAKTHYSCKH MOIHOE
040 HO» OTCYTCTBHUE 3HaHUH, YMEHHH, HABBIKOB.




Cymma 6astoB, HAOpaHHBIX CTYACHTOM IO BCEM BHIaM y4eOHOU AEATEIbHOCTH B paMKax
JUCLUIUIMHBL, IEPEBOUTCA B OLIEHKY B COOTBETCTBHUHU C TaOJIULIECH.

CymmMa Gano
B

O TUCITUILTI
HE

OI_[eHKa T10 IPOMEK
yTO'-IHOﬁ aTreécraiuu XapaKTepI/ICTI/IKa KauecCTBa C(bOpMI/IpOBaHHOCTI/I KOMIICTCHI U
n

CTyaeHT IeMOHCTpHpPYeT cHOPMHUPOBAHHOCTD AUCLMILIMHAPHBIX KOMIICTEHIMIT, 00Ha
PY’KHBaeT BCECTOPOHHEE, CHCTEMATHUECKOE U TITyO0KOe 3HaHHE y4eOHOro MaTepuana

o191 110 100 «3a4TeHo» / » YCBOWII OCHOBHYIO JINTEPATYPY M 3HAKOM © JOTOJIHUTEIBHOMN JINTEPaTypoil, pekoMe
«OTINYHO» H/IOBaHHOU IPOTPaMMOii, yMeeT CBOOOIHO BBIMONHATE MPAKTUYECKHE 3aJaHuUsl, P
YCMOTpEHHBIE TPOrpaMMOH, CBOOOIHO ONepUPYeT NPHOOPETCHHBIMU 3HAHUSAMH, yMe

HUSIMH, IPUMEHSIET UX B CUTYAIHSIX MOBBIIICHHOHN CIIOKHOCTH.
CTyzeHT IeMOHCTpUpPYET CHOPMHUPOBAHHOCTH JUCIUAILIHHAPHBIX KOMIIETCHITHH: OCHO
o1 76 10 90 «3auTeHo» / BHBIE 3HAHUSI, YMEHUS OCBOCHBI, HO JJOIyCKAIOTCSl HE3HAYUTEIbHBIE (1LL[I/I6KI/I, HETOYH
«XOPOIIO» 0CTH, 3aTPYAHECHUSI TP aHATUTHUECKUX OTIepalusiX, IepeHoce 3HaHUI U yMEHU Ha H

OBbI€, HECTAHIapTHBIE CUTYAIHU.

CTyzeHT AeMOHCTPHUPYET CPOPMHUPOBAHHOCTD TUCIUIUIMHAPHBIX KOMIETEHIIHI: B X0
«3a4TeHO» / Jie KOHTPOJIBHBIX MEPOIIPHUATHI JOITYCKAIOTCS 3HAYNTENEHBIE OIINOKH, TPOSIBIIETCS O
oT 61 10 75 «YIOBJICTBOPUTENb | TCYICTBHE OTAECNIbHBIX 3HAHUH, YMEHUH, HABBIKOB 10 HEKOTOPBIM JUCLUIIIMHAPHBIM K
HO» OMITIeTEHIUSAM, CTYACHT UCIBITHIBACT 3HAUUTEIIbHBIC 3aTPYHEHHS IIPU ONIEPUPOBAHU

1 3HAHUSIMH U YMEHUAMU IIPU UX IEPEHOCE HAa HOBBIC CUTYallUU.

«HE 3a4TCHOY /

ot 41 o 60 «HEYJOBJIETBOPHTE
JIBHOY»

«HE 3aYTCHOY /

ot 0 110 40 «HEY/IOBJIETBOPUTE

JILHOY

v CTyA€HTa HE C(I)OpMI/IpOBaHI:I JUCHUIITIMHAPHBIC KOMIIETCHIUH, POSABIISICTCA HEA0C
TaTOYHOCTb 3HaHI/II71, yMeHI/Iﬁ, HAaBBIKOB.

JlucuuinHapHbIe KOMIIETEHIIMY He copMHupoBaHsl. [IposBiseTcs moaHoe MM Ipak
THYECKH MTOJTHOE OTCYTCTBHUE 3HAHHH, yMEHUI, HABBIKOB.

5 IlpumepHbIe OLIEHOYHBbIE CPEACTBA

5.1 Ilpumepsbl TECTOBBIX 3aJaHUI

Tema Ne9

Tect Nel

1. BHekieTouHoe npeBpalieHre BEeIecTB Ha MyTAX WX MOCTYIUJICHUS U BbIIEIEHUS
Ha3bIBaeTCs: a) MeTabonn3MoM; 0) BHEIIHUM OOMEHOM; B) KaTabOJIM3MOM; I') aHA0OJIN3MOM.

2. [Tpornecchl cMHTE3a CIOXKHBIX MOJIEKYI U3 00jiee MPOCTHIX, COMPOBOMKAAIOLINECS
noTpedIeHuEM YHEPIHH, Ha3bIBAIOTCA: a) aHabonu3MoM; 0) KaTaboIM3MOM; B) KOHACHCALIUEH; T)
HOJIMMEpHU3aIHeH.

3. [Iponykramu nupodocharaoro pacmupernuss AT spustores: a) ALD u
dochopnas kucnora; 6) AM® u nupodochaTHas KMCI0TA; B) aIeHO3UH U GochopHasi KHUCIOTa.

4, Maxkpo3prudeckoil Has3bIBa€TCSl XUMHUYECKas CBA3b, MPHU pPa3pbiB€ KOTOPOM
M3MEHEHHEe ypoBHS cBOOOAHOM »Heprun coctamiser: a) 10 k/[x/mons; 6) 15 x/x/Monb; B) 20
k/[x/mMonp; 1) 30 x/[x/Mob.

S. K MakpospruyeckuM coeinHEHHsIM OTHOcATCS Bce, Kpome: a) AJlD; 06)
kapOamomndocdara; B) TIII0K030-6-ocdara; T) Kkpeatundocdara; 1)
dbocdoeHOoNMUPOBUHOTPATHON KUCTOTHI.

6. bnu3kue mo XMMUYECKOH CTPYKTYpe COEAMHEHMsI, 00Jiajatoiie OAMHAKOBBIMU
OMOJIOTMYECKMMHU CBOWCTBAMH, SIBIISIOTCS:

a. a) BUTaMHUHaMU; 0) U30MepaMHU; B) TOMOJIOTaMU; I') BUTAMEPaMH.

7. Hapymienust B opranusme, BbI3BaHHbIE M30BITOYHBIM HAKOIUIEHHEM BUTAMMHA,
Ha3bIBAOTCH:

a. a) THIIEPBUTAMUHO30M; 0) THIIOBUTAMHUHO30M; B) aBUTAMHHO30M.

8. HukoTnHOBas KMCI0Ta U HUKOTHHAJL - 3TO BUTAaMephbl BUTAMMHA!

a. a) B1; 6) B3; B) B5; 1) B12; n) K.

9. Buramun B12 copepxut B cBoeM cOCTaBe KaTUOH:

a. a) kanug; 0) koOanbTa; B) HATPUS; I') MarHus; /1) IIMHKA.



10. AHTUIIEIIAPTUYECKUM SIBIISIETCS BUTAMUH:

a. a) E; 6) C; B) B2; r) B12; n) BS.

11. ®u3noNornyecKoe HazBanue Buramrna H:

a) aHTHIIMHTOTHBIN; 0) aHTHCEOOpPEHHBIN; B) aHTHHEBPUTHBIN; T') aHTUPAXUTHUECKUM.

12. OcHOBHBIMU UCTOYHMKaMU BuUTamMuHa C SBISIOTCS: a) MSICHBIC MPOIYKTHI; O)
pacTuTenabHble MPOAYKTHI; B) MOJIOYHBIE POAYKTHI.

13. @epMeHTHI - 3TO: a) KaTalu3aTopbl YIIEBOJHONH MPUPOIBI; 0) KaTaau3aTOpb
0eNKOBOM IPUPOJIBI; B) KaTalU3aTOPbl HEOPTraHUYECKOW MPUPOABL; T') KaTaau3aTophl JTUIUIAHON
TIPUPOJIBI.

14, XonopepMeHTOM Ha3bIBAIOT: a) HAIAMOJICKYJSPHBIA  KOMILIEKC;, ©0)

MYJIbTUIH3UMHBIA KOMIUIEKC; B) TPOCTOM (PEepMEHT; T') CIOXKHBIA (epMeHT; 1) ¢epMeHT-
CyOCTpaTHBII KOMILJIEKC.

15. B cocraB kodepmenra ®MH Bxonut:a) ButamuH A; 06) BuramMmuH B6; B) BuTaMuH
B2; r) Butamun K; 1) Buramun B12.

16. [TanTOTEHOBAas KHICIOTa BXOAWT B cocTtaB kodepmenrta:a) HAJl; 6) ®A/; B)
nupugokcanbdocdara; ) kosHzuma A; 1) TuamuHnupodocdara.

17. Krnerounsle (GepMeHTHI, JOKAJIW30BaHHBIE B IUTOIUIA3ME, TMPOSBISIOT
MaKCHMaJbHYI0 aKTUBHOCTB Iipu pH Onm3kom: a) 7;0) 2 - 3;8) 4 - 5;1) 9 - 10.

18. DepMeHTBI, KaTATU3HPYIOIINE CHHTE3 OMOIOTHYECKUX MOJIEKYII ¢ yuactrueMm ATD,
OTHOCSITCS K KJaccy: a) Tpancdepas; 0) nmuras; B) TuApoIias; r) JIuas; 1) U3oMepas.

19. DepMeHThI, KaTaTu3uPYIONIUE MPOIECCHl IeKapOOKCHIIMPOBAHUS OPTaHMIESCKUX
BEIIECTB, OTHOCATCS K KJIaccy: a) u3omepas; 0) nuas; B) uras; ) Tpanchepas.

20. K MoHOcaxapuaam OoTHOCSTCS: a) MallbT03a; 0) (PYKTO3a; B) JIAKTO34; T') TeNapaH;
1) TIUKOTCH.

21. ['mroko3a sABIISIETCS: a) KETOreKCO30M; 0) KETOMEHTO30M; B) ajbJOTreKCO30M; T)
aNbJIONICHTO30M; /1) AUCaXapuIOM.

22. B cocrtaB caxaposbl BXOIAT: a) JBE MOJICKYJbI TJIFOKO3bI; 0) JIBE MOJIEKYJIbI
bpyKTO3bI; B) INII0OK03a U PPYKTO3a; T') rajakTo3a v IIII0K03a.

23. [TpoxykToM Qocdoponmza ManbTO3bI SIBISETCS: a) TIIOKO3a U TallakTo3a; 0)

INII0K030-1-gocaT U MIoKo3a; B) TIOK030-6-hocdar m rmokosza; r) rmokose-l-¢ocdar u
rajaKTo3a.

24, Peakius: AT® + I'mokosza — AID + I'moko30-6-¢pocdar ocymiecTiseTcs npu
YYacTHH: a) aub0J1a3bl; 0) pocdoraokomyTassl; B) hochopunassl; r) TeKCOKUHA3HI.
25. Crnoxnsle >¢gupsl BXKK ¢ rnuuepyuHoM M MOJUIUKINYECKMMH CHUPTaMH

COCTaBJISIFOT TPYMITY: &) CIOXKHBIX JIUIUI0B; 0) MPOCTHIX JUMHUAOB; B) (hochaTHI0B; I') TUOJIBHBIX
JMIHIOB.

26. Jlumuapl B BUJIE KOMIUIEKCOB C O€JIKaMH BXOJST B COCTaB: a) MYJIBTHIH3UMHBIX
KOMIUIEKCOB; 0) pubocom; B) cunTeTassl BXKK; ) 6Gnonorndecknx MmemoOpaH.

27. ['maBHBIMM JUNIUAAMH MeMOpaH SBJISIOTCA: a) JUOJbHBIE JUOUABI; O)
TPUTIUIEPUIBL; B) TTUKOIUNUIBL, T') (POChHONUUIBL; 1) BOCKH.

28. a-CoXHOA(HUPHBIE CBSI3M B MOJIEKYJIax TPUTIHUIIEPHIOB IIOJABEPTAIOTCS
THIPONM3Y MpH ydacTuu: a) ¢ocdonumnaspl; 0) aneTHIXOIMH-3CTEPas3bl; B) JHUMAa3bl; T)
anuaCcTepassl; 1) hochopuiiassl.

29. Boiciime JkupHble KHCIOTBI B Ipollecce MX Karabolu3Ma pa3pylaroTcs
MIPEUMYIIECTBEHHO MyTEM: a) MPOIECCOB BOCCTAHOBIICHUS; 0) 0-OKUCIICHUS; B) [3-OKUCIICHUS; T)
JeKapOOKCUIIMPOBAHUS; /1) THAPOIU3A.

30. [Mporiecc OmocmaTesa BIKK mokamm3oBan: a) BO BHemIHEW MeMmOpaHe
MHUTOXOH/IpHi{; 6) BO BHyTpeHHEeH MeMOpaHe MHUTOXOHJIpPUM; B) B KIETOUYHOH MemOpaHe; I') B
saepHoil MeMOpaHe; 1) B MeMOpaHe SHIO0TUIa3MaTHIeCKOTO PETHKYITyMa.

31. OKuCIUTENBHOE Ae3aMUHUPOBAHUE0-aMUHOKHUCIIOT IPUBOIUT K 00pa30BaHHUIO: )
0-OKCHKHUCIIOT; 0) 0-KETOKHUCIIOT; B) HEMPEACTbHBIX KUCIIOT; T') allbJeTHI0KUCIIOT.



32. B pesynbrate peakumii 1ekapOOKCHIMPOBAHHUS MPOMCXOIUT OTIICIJICHHE: a)
okcupa yriaeponaa (IV); 6) ammuaka; B) BOJIbI; T) aTOMOB BOJIOPO/IA.

33. CyOcTpaTamMul JHUIENITHAA3bI SIBISIOTCS: 8) aMUHOKHCIIOTBI; 0) MOJUIIEITH/IBE; B)
JUTICTITUIBI; T) OMOTEHHBIC AMHUHBI.
34. depMeHThl aMUHOTpaHC(hEPa3bl YCKOPSIOT PEakUuu: a) Je3aMUHUPOBAHUS; O)

NepeaMUHUPOBAHUS, B) BOCCTaHOBUTEIbHOIOAMUHHUPOBAHUS; TI) JAE€KapOOKCHIMPOBAHUS; 1)
TPAHCTJIMKO3UIUPOBAHMUS.

35. Pubocoma nipencraBiser co0oii: a) HAAMOJICKYJISIPHBIN KOMIUIEKC; 0) KIETOYHYIO
OpraHeluty; B) MYJIbTHIH3UMHBIA KOMIUIEKC; T') HYKJICOTIPOTEHH; 1) CIIOXKHBINA (DePMEHT.
36. YHUBEpCaIbHBIM aKKyMYJISTOPOM, JOHOPOM U TpaHC(POpMATOPOM SHEPrUH B

opranusme sBisiercs: a) ['T®; 6) AT®; B) LUT®D; 1) 1,3-audocdornunepunoBas KUcioTa; 1)
TJTFOK030-6-docdar.

37. [Tpouecc cunresza AT®, naynmili CONpsHKEHHO € PEeakUMsIMU OKHCIEHUS IPU
y4aCTHMH  aHCaMOJIi  JBIXaTeNbHBIX  (JEPMEHTOB,  HA3bIBaeTCs: @)  CyOCTpPaTHBIM
dochopmmmpoBanrem; 0) ¢GoTocuHTETHUSCKUM (HOCPOPIIUPOBAHUEM; B) OKHUCIUTEIBHBIM
dbochopunupoBanueM; 1) GpochorpanchepasHoil peakIuei.

38. DHepreTuyeckr HauboJiee BBITOJACH OOMEH YIJIEBOAOB, WAYIIHMN IO MYTH: a)
TJIMKOT€HOJIN3a; 0) OpOXKeHHMS; B) JABIXaHUS; T') TIIMKOJIM3a; 1) TIIIOKOHEOTeHe3a.
39. CykiuHaTAeruiporenasa, KopepmMeHToM KoTopoit siisiercss @A/, oTaaeT aToMbl

BOJIOPOJIa, CHATHIE C CYKIIMHATa, Ha: a) (uaBonpoTeuH; 0) kopepMeHT Q; B) IUTOXPOM C; T)
JKEJIe30CePHBIC OCIIKH.

40. CooTtHolleHrue IHepreTuyeckux 3(PQPEeKToB TIMKOIM3a U a’dpOOHOro pacmana
TJIFOKO3BI cocTaBisieT: a) 1:2;6) 1:10; B) 1:15; r) 1:19; ) 1:38.
41. DOHepretudeckuil 3pQPexT B pacuyere Ha €IUHUILY Macchl (adpOOHBIE YCIOBHUSA)

Oospllie TIpW pacrajge: a) TIJIIKO3bl; O0) TpHUCTeapuHa; B) aclaparuHOBOM KHUCIOTHI; T)
dbochoaroKkcualeTona; ;1) TIMiepruHa.

42. Oueprerudeckuii 3¢ ekt Y-okucieHus naTbMUTHHOBON KUCIOTHI paBeH: a) 130;
0) 147; B) 100; 1) 437; 1) 38.

43. [TepBoe MeCTO MO KOJIMYECTBEHHOMY COJIEP’KAaHHUIO B OPraHU3Max MPUHAJJICIKHUT:
a) Oenkam; 0) Bozie; B) IMMUJAM; T) MUHEPaIbHBIM BEIIECTBAM; 1) MOTHCAXAPUIAM.

44, Bona, oOpasyromasics B mpoliecce OOMEHa BELIECTB, Ha3bIBaeTCs: a)
MPOYHOCBA3aHHOMN; 0) SK30T€HHOM; B) DHJIOT€HHOI; ') MUMMOOHIIN30BaHHOM.

45. AcconurpoBaHHas CTPYKTypa BOJIbl 00pa3zyeTcs 3a cueT: a) MOHHBIX CBs3el; 0)

KOBQJICHTHBIX CBs3€H; B) BOJOPO/IHBIX CBsI3€H; I') BaH-/1€pP-BaalbCOBBIX CBS3EH.
46. Karnons!t Co2+ Bxoast B coctaB BuTamuHa: a) A; 0) C; B) E; r) B12; 1) B6.

47. OcHOBOW KOCTHOW TKaHH SIBJISIFOTCSI COeMUHEHMs: a) Kanblus u docdopa; 0)
HATpUs U KaJus; B) KLU U XJI0pa; T) MEIU U a30Ta.

48. B cocTtaB nuToxpoMoB kiacca a BXoAsT KaTuoHsl: a) K+; 6) Cu2+; B) Na+; r) Fe2+;
n) Zn2+.

Kpamxue memoouueckue ykazanus

TecT BBINONIHSAETCS CTYIEHTOM WHAMBUAYAJIbHO, B Ipelenax BPEMEHH, YKa3aHHOTO
npenogasareneM. KolMuecTBo BONPOCOB NPU TECTUPOBAaHUM HE NODKHO mpesbimiarh 30. Ha
KKIBIH OTBET OTBOAUTCS 10 1 MHHYTBI, 32 KOTOPYIO CTYAEHT JOJDKEH W3 IMPEAJIOKEHHBIX
BAPUAHTOB OTBETOB HANTH MPABWIbHBIA U OTMETUTH B TECTE.

IlIxana oyenku
OrieHka bamnel Onucanne

5 16-20 BBICTABIISICTCS CTYJICHTY, €CJIH CTYACHT NPABIJILHO BBITIOJHWII BCE 3aJaHUS
BBICTABIISICTCS CTYNICHTY, €CJIH CTY/ICHT BBITOTHII He MeHee 80 % 3amanmii, MO0 B OTBETAX 10

4 12-15
IYIICHBI CyIIECTBEHHBIE OIIHOKH

3 8-11 BBICTaBIISIETCA CTYJIEHTY, €CIIM CTYAEHT BBINOIHMI He MeHee 60 % 3a1anuii, 1160 B OTBETaX 0
IYIICHBI CYNIECTBEHHBIE OIIHOKH

5 4.7 BBICTABJIAETCA CTY/IEHTY, €CIIH CTYAEHT He BbinonHui 6onee 40 % 3agaHuil, mpu 5ToM B OTBeTa

X JIOITYIICHBI TPYObIe OITHOKH




BBICTABIISIETCSI CTYJEHTY, €CIIH CTYIEHT He BeinonHuI 60nee 10 % 3amaHuii, mpu 5TOM B OTBETa

1 1-3
X JONYIIEHBI IpyOble OIHOKU

5.2 Ilpumepnbl TECTOBBIX 3aJaHUI

Tema Nell

Tect Ne 2

1. CTpyKTYpHBIMU €IUHUIIAMH MBILIICYHOTO BOJIOKHA SIBJISIFOTCS: a) TOJIUCaXapHIbl;
0) MUOGUOPHUILIIBI; B) JTUIIOMPOTEUHBL; T') OMOJIOTUIECKHE MEMOPAHEI.

2. CapkosieMMa mTpencTaBisieTr coOoil: a) MemOpaHy, ©0) NOJHMNENTHI, B)
MYJIBIH3UMHBIN KOMILIEKC; T) pHOOHYKIICOPOTEUHOBBIM KOMILICKC.

3. ToscThie GuIaMeHTBI COCTOAT M3: a) aKkTHUHA; 0) MUOTJI00MHA; B) MHO3WHA; T)
TPOTIOHUHA; J1) KAPHO3HMHA.

4, Benymyro poib B MBIIIEYHOM COKpPAIICHWH HWTPAIOT KATHOHBI: a) MarHus; 0)
HATPHS; B) KU, T) JKeJe3a; 1) KaabIlns.

S. 3amacHbIM UCTOYHUKOM YHEPTUH B MBIIIIIE SBISIETCS: a) XOJIECTEPUH; 0) IITMKOTeH;
B) MOJIOYHAs! KHCJIOTA; T) TUIFOK03a; 1) KpeatuHpocdar.

6. B sHeprooOecnieueHNH KpPAaTKOBPEMEHHBIX YIPAXHEHUH MaKCUMAaJIbHON

MOIIHOCTH OCHOBHYIO POJIb UTPAET: a) TIIUKOIN3; 0) KpeaTUHKUHA3Has PEeaKIlysl; B) MUOKHHA3HAsS
peakius; T) a3poOHBIN paciajl IIII0KO3bI.

7. HawnGob1uii BEIXOJ SHEPTHH JOCTUTACTCS B: @) TJIMKOJIM3E; 0) a3poOHOM pacraje
TJIFOKO3B]; B) KPEATHHKWHA3HOW PEaKIMU; T) MUOKMHA3HON PEaKIHH.

8. OO01ee KOMUYECTBO CBS3aHHOTO KPOBBIO KHUCIOPOAA - 3TO: a) KUCIOPOIHBIN
3arpoc; 0) KUCIOPOIHBIN JIOJIT; B) KUCIOPOIHBINA Ae(DUIIUT; T') KUCIOPOAHAS EMKOCTh KPOBH.

9. MortHOCTh  a3pOOHOrO 3HEProoOpa3oBaHUs OLEHUBACTCS BEIUYMHON: a)
Kucinopoanoro 3ampoca; 6) MIIK; B) xucinoponHoro aeduuuTa; ) KUCIOPOJHON EMKOCTBHIO
KPOBH.

10. K anaspoOHbiM uctounukam pecunresa AT® orTHocsTCS Bce, Kpome: a)
KpEaTMHKUHA3HOM peakiuu;, 0) MHOKMHA3HOW peakiuu; B) IiHKonu3a; T) cuHTe3a ATO,
COIPSDKEHHOTO C AJIEKTPOHOTPAHCIIOPTHOH IIETIBIO.

11. K mentuaHeIM TOpMOHAM OTHOCUTCS: a) albJIOCTEpOH; O) aJpeHaNHH; B)
COMATOTPONUH; I') TPUHOATUPOHUH; /1) THAPOKOPTHU3OH.

12. [Tpy UHTEHCUBHOMN MBIIIEYHON PabOTe MPOUCXOAUT YMEHBIIIEHUE COJCPKAHUS B
KpOBH: a) TJIIOKaroHa; 0) Ba30NpeccruHa; B) HOpaApeHaINHA; T') MHCYJIUHA; J1) TECTOCTEPOHA.

13. [To ¢opmyne cOamaHCHPOBAHHOIO THMTAaHUS CIHOPTCMEHOB COOTHOIIEHUE
OCJIKOB:KUPOB:yIJIeBOIOB paBHO (B %): a) 14:30:56; 6) 25:25:50; B) 15:15:70; r) 20:20:60; mn)
10:20:70.

14. B cyrounom parmone mioBna 0enka 10JbKHO ObITh He MeHee: a) 150 1; 0) 170 1
B) 200 ;1) 120 1; 1) 250 T

Kpamkue memoouuecxue ykazanus

CTyaeHT JOJKEH WM3YyYUTh OCHOBHBIE W JIOTIOJHUTEIBHBIE MCTOUYHHUKHU JUTEPATYPHI IO
TeMaM BBIOpaTh OJMH MPABUJIbHBIN OTBET U3 MPEIOKECHHbIX.

IlIxana oyenku

Kpurtepun oneHnku pe3yjbTaroB

OrieHka bamnbl Onucanue
5 16-20 BBICTABJISIETCS CTY/IEHTY, €CIIH CTY/ACHT IPABIIILHO BEIIOIHUI BCE 3aJaHuUs
bl

BBICTaBJISIETCS CTY/ICHTY, €CIIH CTYICHT BBIMOIHII He MeHee 80 % 3amanuii, 1100 B OTBETAX 10
4 12-15 > ’

IYIICHBI CyIIECTBEHHBIE OIIHOKH

BBICTABIISIETCS CTYEHTY, €CJIU CTYAEHT BBIMOJHUI He MeHee 60 % 3amanuii, 1100 B OTBETAX 10
3 8-11

IYIICHBI CYNIECTBEHHBIE OIIHOKH

BBICTaBJISIETCS CTYIEHTY, €CIIH CTYAEHT He BHIMOIHII Ooitee 40 % 3amaHuii, IpH 3TOM B OTBETa
2 4-7 > ?

X JIOIYIICHBI TPYObIe OITHOKH

BBICTABIISIETCS CTYEHTY, €CIU CTYAEHT He BuINOJHMI Oonee 10 % 3amaHuii, Ipy 3TOM B OTBETA
1 1-3

X JOMYIICHBI IPyOble OMINOKH
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SoukrwnE

15.

16.
17.
18.

19.
20.

Bomnpocs! k 3auety (mucbMeHHas ¢popma)

Uro siBrsieTcst 007aCThI0 U3YUSHHS] TUHAMUYECKON OnoXumMun?

Kakoe conepxaHue OJUroOMOreHHbIX 3JIEMEHTOB?

K kakum 35eMeHTaM OTHOCATCS IUHK U Hoa?

Kakue nonsl npeo0iaatoT BHYTPU KJIETOK?

Kax Ha3pIBatoT MOJIeKyJ bl (MM UX YaCTH) HEPACTBOPUMBIE B BOJE?
KakoBo conepxaHue BoJibl B OpraHu3Me (B IPOLIEHTaX OT Macchl Tela) y
HOBOPOKICHHbIX ?

K kakuM coeJMHEHUSIM OTHOCSTCS O€NIKH, MOoJIncaxapuibl?
[TpencraBuTENN KaKUX KJIACCOB COEAMHEHUN B BOJIE PACTBOPUMBI?

Yro aBnserca 001acThI0 U3yYeHHs (PYHKIIMOHAIBHONW OnoXumun?

. Copepxanrie MUKPOOMOTEHHBIX 3JIEMEHTOB COCTABIISIET:

. K xakum 351eMeHTaM OTHOCSITCS KaldblUl U XJIOP?

. Kakue nons! npeobiagaroT BO BHEKJIETOYHOM cpene?

. Kak Ha3pIBatOT MOJIEKYJIbl (MJIM UX YAaCTH) pacCTBOPUMBIE B Bojie?

. KakoBo coneprkanue BoJpl B OpraHu3Me (B MPOIIEHTaX OT MAacChl Tela) Y JIFJAeH cTapiie

40 net?

K kakum coeMHEeHNAM OTHOCATCS aMUHOKHUCIIOTHI,

abIEeruanI?

[IpeacraBuTenu Kakux KJ1iacCOB COCAMHEHUH B BOJE HEPACTBOPUMBI?

K xakum s51eMeHTaM OTHOCSITCS Kajaui U HaTpUii?

Yro o0pa3yercsi npy B3aUMOICHCTBUM KapOOHOBOM KUCIOTHI M CIIUPTA B IPUCYTCTBUU
CEpPHOM KUCITOTHI?

K kakuMm coeIMHEHUSIM OTHOCATCS OCNKH, HYKJIEUHOBBIE KHCIOTHI, MOTHCAXapU b7

Kak Ha3bIBaIOT MOJIEKYJIbI, KOTOPBIE COAEPKAT U PACTBOPUMBIE, U HEPACTBOPHUMBIE B
BoJie yacTu?

Kpamxue Memoouyeckue YKasaHus

3aueT B MUCbMEHHOM (popMe BKIIIOYAIOT B c€0sl IEPEYHU BOIPOCOB M0 YKA3aHHBIM TEMaM

JAUCHUIIIIMHBI, KOTOPLIC ABJIAIOTCA IMPEAMETOM O6CY)KI[€HI/I$I Ha 3aHATHUH. KOHKpCTHHﬁ MEpCUCHDb
BOIIPOCOB, BEHIHOCUMBIX Ha 3a4€T COACPKUTCA B TCOPETUUYCCKUX KOHCIICKTAX HGKHPIIZ 1o TeMaM
MO,[[y.]'ICfI AUCIUITIIIMHBI. CTy,ZLeHT HAOJIKCH U3YYUThb TeOpeTI/IquKI/Iﬁ MaTepual u IIOATOTOBHUTHCA Ha
€TI0 OCHOBAHMHU K NMCbMCHHBIM BOIIPOCAaM.

Llkana oyenxu
Kpurepum oueHKH pe3yJibTaTOB

OmeHka Bammsr Omnncanne

5 16-20 BBICTABJISICTCS CTYJICHTY, €CJIM CTYAEHT NPaBIWJIbHO BBIIOIHWII BCE 3aaHUs

4 12-15 BBICTABIICTCSA CTYJICHTY, €CIIM CTYAEHT BbINOJHUI He MeHee 80 % 3amaHuii, 1100 B OTBETaX 10
MYIIEHBI CYIECTBEHHbIE OIINOKH

3 8-11 BBICTABIISICTCSI CTYJICHTY, €CIIH CTYJCHT BBIIONHIT He MeHee 60 % 3amannii, 100 B 0TBETaX /10
HYIIEHbI CYLIECTBEHHBIC OLIMOKH

2 4-7 BBICTABIISITCSI CTYJICHTY, €CIIM CTYJSHT He BeIONIHII Oonee 40 % 3anaHuii, Ipu 3TOM B OTBETa
X JOIYIICHBI IPYObIe OIIMOKH

1 13 BBICTABIISITCSI CTYJICHTY, €CIIM CTYJCHT He BhIosHMI Oosee 10 % 3amaHuii, mpu 3TOM B OTBeTa
X JIOMYIICHBI TPYObIC ONTHOKH

5.4 IlpumepHbIii NepevyeHb BOMPOCOB MO0 TeMaM

Tema Neo2
Buosoruveckasi posib 0eJIKOB: 3HAYeHHE B IMpoLeccax KU3HeAeATeJIbHOCTH.

AMHHOKHCJIOTBI, UX (PU3MKO-XMMHYecKHe CBOHCTBAa U Kjiaaccupukanusa. O0OMeH 0esIKoB.
Peryasinusi 0nocuHTe3a 0eJIKOB.

1. B xakoMm ciydae mpouCcXOoauT HeoOpaTuMast JeHaTypanus oenka?



2. ITouemy coOnM TSXKENBIX METAJJIOB BBI3BIBAIOT OTpaBiieHUE oprannizMa? Kak 3To cBsi3aHoO
¢ Genkamn?

3. Ilouemy npu nomnagaHuM KMCJIOTHI HA KOXKY IPOUCXOIUT 0XKOI?

Kpamxue memoouueckue ykazanus

CobecenoBanye 10 KOHTPOJIbHBIM BOIPOCAM - ATO M3YYEHUs AMCLMILIMHBI, UMEIOIIUN
LEJIBI0 TIPOBEPUTh TEOPETUYECKHUE 3HAHMUSA CTYJEHTAa, €ro HaBblKU M YMEHUE IPHUMEHATh
IIOJIyUYEHHBIE 3HAHMSI IIPU PELIEHUH NpaKkTudeckux 3anad. CobdeceoBaHUE IPOBOAUTCS B 00bEME
y4eOHOI porpaMmbl MO AUCLHUILIMHE B YCTHOU (hopMe.

[TonroroBka k coOeceloBaHMIO HAYMHACTCS C MEPBOTO 3aHATUSA 1O AMCLUUIUIMHE, HA
KOTOPOM CTYAEHTBl IOJy4YaroT OOyl YCTAaHOBKY IpernojaBareiss M IepeueHb OCHOBHBIX
TpeOOBaHUI K TEKYIIEW M NPOMEXYTOUHOM arrecTauuu. [Ipm 3TOM BakHO € caMoOro Havaja
IUIAHOMEPHO OCBAaMBaTh MaTepuall, PYKOBOJCTBYACh, IPEXkAE BCEro, IMEPEYHEM BOIIPOCOB,
KOHCIIEKTUPOBATh BAa)KHbIE JUIs pElIeHMs Y4eOHBbIX 3a/ad MCTOYHMKH. B TeueHue cemecrtpa
IPOUCXOJAT TIOMNOJHEHUE, CUCTeMaTH3alMsl U KOPPEKTHPOBKA CTYIAEHUYECKMX HapaboToOK,
OCBOCHME HOBOT'O U 3aKPEILICHHUE YK€ U3yYEHHOI0 MaTepuaa.

Jlekuuu, ceMHHapbI, IPAKTHUECKUE 3a/1aHUS SABJISIFOTCA BaXKHBIMH 3TAllaMM MOATOTOBKH K
co0ece10BaHNI0, MOCKOJIbKY MO3BOJIIOT CTYACHTY OLIEHUTh YPOBEHb COOCTBEHHBIX 3HAHUN U
CBOEBPEMEHHO BOCIIOJIHUTh UMEIOLIMECS IPOOEIIbl.

B aT0#i CcBA3M HEOOXOIMMO JUIsl MOATOTOBKHM K AK3aMEHY IE€pBOHAYalIbHO IPOYUTATH
JEKLMOHHBIN MaTepuai. J[s KaueCTBEHHOM MOATOTOBKM K CEMUHAPCKUM 3aHATUAM HEOOXO0IUMO
M3y4aTh OCHOBHYIO U JIOIIOJHUTEIbHYIO JINTEPATYPY, BHIIOJHATH IPAKTUUECKUE 3aJaHUSI.

Llkana oyenxu

Kpurepum oueHKH pe3yibTaToB
o Bbamner Onucanue
BBICTABJISIETCSI CTYJIEHTY, €CJIH CTYJIEHT BCECTOPOHHE PACKPBLI TEMY
BBICTABIISICTCS CTYNICHTY, €CJIM CTYACHT B IIEJIOM PacKpbUI TEMY, HO B OTBETaX JOIYCTHI HE3HAY
WUTEIbHbIE HETOYHOCTHU
BBICTABIISICTCS CTYJICHTY, €CJIH CTYACHT HETIOJIHO PACKPBHLI TEMY
BBICTABJISIETCSI CTYJIEHTY, €CJIM CTYJIEHT IJIOXO OCBETUII TEMY
BBICTABIISIETCSI CTYJIEHTY, €CJIM CTYJICHT HE PaCKpbLI TEMY
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5.5 IlpumepHBIii IepeYeHb BONPOCOB 110 TeMaM

Tema Ne3
Bomnpocsl 1A cobecenoBaHms. Crpoenne HYKJIEHHOBBIX KHCJIOT.
Je3okcupudonykiennoBbie kuciaorsl (JAHK). ®Puzuko-xumuveckue cpoiicrea JIHK.

Pubonyknennosbie kucjaorsl (PHK). CTpykTypa, cBOiiCTBA M (P)YHKIIHM OCHOBHBIX KJIACCOB
PHK

1. CunTe3 crienuduueckux OEJIKOB B KJIETKE, €r0 OCHOBHBIE JTAIbI.

2. Ponb HyKI€MHOBBIX KHCIIOT B CUHTE3€ Oenka. Perymsmus cunresa 6enka.

3. BHyTpHKiIeTOUHBIE TPEBpALIEHUS AaMUHOKUCIIOT.

4. Peakuuu nepeaMuHUpOBaHUs, 1€3aMUHUPOBAHUS, AEKApPOOKCUIMPOBAHUS
AMHHOKHUCIIOT.

S, CBs13b IpeBpaIlleHUT aMUHOKHUCIIOT C LIUKIJIOM TPUKApOOHOBBIX KHCIIOT.

Kpamkue memoouuecxue ykazanus

CTyIeHT AOJKEH U3YYUTh OCHOBHBIE U JIOTIOJTHUTENIbHBIE UCTOYHUKH JIUTEPATYPHI IO TEME
Y TIOJITOTOBUTHCS K COOECEIOBAHHIO TI0O PEKOMEHTyeMbIM BOIIpOCcam/

IIxana oyenku

Kputepun onieHKH pe3yibTaToB
o banner Omnucanue

BBICTaBJISIETCS CTYJEHTY, €CJIM CTYJEHT BCECTOPOHHE PACKPBLI TEMY
BBICTAaBIISIETCS CTYJICHTY, €CIIU CTYJICHT B LIEJIOM PacKpblI TEMY, HO B OTBETAX JOIIYCTHJI HE3HAY
HUTEIbHBIC HETOYHOCTH

BBICTABJISICTCA CTYJACHTY, €CJIM CTYACHT INIOXO OCBETHJI TEMY
BBICTABJISICTCS CTY/ICHTY, €CJIM CTYACHT HE PACKPLLUI TEMY
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5.6 IlpumepHbIii IepeyeHb BOMPOCOB MO TeMaM

Tema Ned

Bonpocel pis cobecenoBanusi. Kiaccupukanuss M HOMeHKJIaTypa (epMeHTOB.
XuMmnueckass npupoaa ¢epMeHTOB, UX (PYHKIUOHAJIBbHbIEe rpynnbl. Pojab BHTAMHHOB,
METAJVIOB M JAPyrux KoakTopoB B (YHKUMOHMpPOBAHUM ¢epMeHTOB. Perynasiums
(hepMeHTATHBHBIX IPOLIECCOB B KJIETKE.

1. VYcioBust MpoTeKaHusl peakiuii 0OMeHa BEIIECTB B )KUBBIX OpraHU3Max.
2. Poinb pepMeHTOB B 0OOMEHE BEILECTB.

3. Oco6eHHOCTH XUMUYECKOTO CTPOCHMSI U CBOMCTBA (DEPMEHTOB.

4. Mexanu3m neiicTBus (hepMEHTOB.

Kpamxue memoouueckue yxkazanus
CTyaeHT JOJKEH U3YyYUTh OCHOBHBIE U JOTIOJHUTEIbHBIC UCTOUHUKH JIUTEPATYPHI IO TEME
U TIOJITOTOBHUTHCS K COOECEIOBAHMIO TI0 PEKOMEHTyEMBIM BOIIPOCAM.
LIxana oyenku
Kpurepum oneHKHu pe3yJibTaToB
o Bbasmibt Onucanue
5 BBICTABJISICTCS CTYJICHTY, €CJIM CTYACHT BCECTOPOHHE PACKPLLI TEMY
4 BBICTABJIACTCA CTYACHTY, €CJIU CTYACHT B LIEJIOM PACKPBUI TEMY, HO B OTBETAaX AOITYCTHJI HE3HAY
HUTCIIBHBIC HCTOYHOCTH
3 BBICTABJISIETCSI CTYJIEHTY, €CIIM CTYJIEHT HEMOJIHO PACKPBLI TEMY
2
1

BBICTABJISICTCS CTYJICHTY, €CJIM CTYACHT IIJIOXO OCBETUI TEMY
BBICTABJISICTCA CTYJICHTY, €CJIM CTYACHT HE PACKPbLI TEMY
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5.7 IllpumepHbIi NepeYeHb BONPOCOB 10 TeMaM

Tema Ne5
Bonpocsl a5 codecenoBanusi. buosiornueckasi poJib 1 Kjiaccu(puKanus yriieBogaoB.
CTpyKTypa H CBOMCTBAa MOHOCAXAPHUI0B U NoJMcaxapuaoB. O0MeH yriieBoaoB

1. Kakue yrineBo/ipl BCTpedaroTcsi B BAKHEHIIMX NMPoAyKTax nutanus? Kakue u3 Hux
MIOJIBEPTAIOTCS MUIIEBAPUTEIBHBIM ITPEBPAIICHUSAM?

2. Kakue ¢gepMeHTHI yCKOPSIIOT I'MIpOJIN3 BaxXHEWIMX yriaeBojos nuimu? Kaxue
yCIIOBUSL HEOOXOUMBI AJIs AEUCTBUS 3TUX (pepMEHTOB?

3. Kak npoucxoaut cuHTe3 U pacnaj IiMKoreHa B nedeHu? Kak perynupyrorcs 3T
MpoI1ecch?

4. Kak ocymecTBiastoTcss aHa’poOHbIE IPEBpAIEHUS TJIMKOT€Ha U TJIIOKO3bI
(rmukomu3)?

S. B kakux peakuusx ocymectsisiercs pecunte3 AT® B xone raukonuza? Kakoa
sHepreTrueckas 3¢ (HEeKTUBHOCTD TIIMKOIN3a?

6. Kakue npeBpaiieHus mpoucxosT B a3poOHOi (haze yrieBogHoro oomeHa?

1. Kak npeBpaiieHus nukia TpukapOOHOBBIX KUCIIOT CBSI3aHbI C CUCTEMOM MepeHoca
IPOTOHOB U JIEKTPOHOB Ha KUCIOPOA U pecuHTe3a ATD?

8. KaxoBa sneprernueckas 3pPpeKTMBHOCTh a3pOOHOT0 OKHCIICHUSI YTIIEBOIOB?

9. Kakyto posib UrparoT >kelYHble KUCIOTHI B MPOLECCE MUIIEBAPEHUS JUIUAO0B U

BCAaChIBaHMs TMPOJIYKTOB MX mnuIleBapeHus? KakoBbl OMOXMMHYECKHE NYTH 3TOTO BIUSHUS
JKEITYHBIX KUCIOT?

10. Kakue xumudeckue npeBpaiieHus IpoucxXoasT npu Moounuzanuu aunuaos? Kak
OCYILIECTBIISIETCS PETYJIALUS ATOro Impouecca?

11. KakoBa sneprernueckas 3¢(HeKTUBHOCTh O€Ta-OKHCIEHUS KUPHBIX KUCIOT (Ha
npuMepe 1000 KUPHON KUCITOTHI)?

12. KakoBbl ipeBpaliieHysi KETOHOBBIX TEJl B IPOIECCaX IHEPreTUYECKOro oomeHa?

Kpamkue memoouueckue ykazanus

CTyneHT NOKeH U3yYUTh OCHOBHBIE U IOMOJIHUTEIbHBIE HCTOYHUKY JTUTEPATYPhI I10 TEME
U MIOATOTOBUTHCS K COOECEI0BAHUIO IO PEKOMEHTyEMbIM BOIIPOCAM.

LIxana oyenku



Kputepun onieHKH pe3yibTaToB

o Bamier

Omnmucanue

BBICTABJISICTCS CTYJICHTY, €CJIM CTYACHT BCECTOPOHHE PACKPLLI TEMY

BBICTABJIACTCA CTYACHTY, €CJIU CTYJACHT B LIEJIOM PACKPBUI TEMY, HO B OTBETaX AOIIYCTHJI HE3HAY
HUTCJIBbHBIC HCTOYHOCTHU

BBICTABIISIETCSI CTYJICHTY, €CIIH CTYJEHT HEMOJHO PAaCKPBLI TEMY

BBICTABJISICTCS CTYICHTY, €CJIM CTYACHT IIJIOXO OCBETWI TEMY
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1

BBICTABJISICTCS CTYJICHTY, €CJIM CTYACHT HE PACKPBUI TEMY

5.8 IIpumepHbIii NepedeHb BONPOCOB 10 TeMaM

Tema Ne6

Bonpocsl mis cobecenoBanusi mo teme. JIMmuabl, UX OCHOBHbIE OMOJIOTHYECKHE
¢pynkunu. CTpykrypa, cBoiicrpa unuaos. Kinaccupukanus aunuaos. ZKupHbie KHCJI0THI
HX KJaccupuKanusa 1 HoMeHKJIaTypa. ®epMeHTATUBHBIH pacnaj i CHHTe3 TPUTJIUIEPH/IOB
U JunuaoB. OKuc/IeHHne ;KUPHBIX KUCJI0T. BMOCHHTE3 :KMPHBIX KUCJIOT.

1.
2.

XHUMHUYECKHE MMPpEBpaAlICHUA JIUIIUA0B B IIPpOLECCaX IMUIICBAPCHUS.
Ponb Kem4HBIX KUCIIOT B IMponeccax MUIEBAPCHUA JTUIINA0B U BCACbIBAHUA

IIPOTYKTOB ITUIIEBAPEHUSI.

3.
OpraHu3Me.
4.

©oNo O

10.

HaﬂbHeﬁHlHe npeBpamicHusA IMPOAYKTOB IHIICBAPCHHUA JIMIIMAOB B

Hcnonb30BaHue )KUPOB B IPOLIECCAX IHEPrETUUECKOr0 0OMEHA.
MoOunu3anus xupoB. BHyTpuKiIeTOUHbIE IPEBpallieHus IIIMLIEPUHA.
CBs3b NpeBpalleHuil NIULEprUHa ¢ HUKIOM TPUKApOOHOBBIX KHCIIOT.
OHepreTrdeckuii 3PPEKT OKUCICHUS TIHIEPUHA.

bera-okucienue XUPHBIX KUCIOT.

DOHepreTundeckuii 3PPeKT 0eTa-OKUCICHHS KUPHBIX KHCIIOT.

OOpa3zoBanue aneTuia-kopepMeHTaA U ero JajbHEHIIne MpeBpalleHus B

LUKJIE TPUKAPOOHOBBIX KUCIIOT.

11.
12.

Hepreruueckuii 3pPexT moaHOro OKUCICHUS KUPHBIX KUCIIOT.
buoxuMuueckre MexaHWU3Mbl W YCJIOBHS OOpa30BaHHUS KETOHOBBIX Tell.

I[aJ'IBHefII.HPIe MMpEeBpalICHUA KETOHOBBIX TECJI.

Kpamxue memoouueckue yxazanus
CTyneHT JOMKEeH U3yYUTh OCHOBHBIE U IONOJIHUTENIbHBIE HICTOYHUKY JTUTEPATYpPHI 110 TEME
U TMIOATOTOBUTHCSA K COOECEI0BAHUIO IO PEKOMEHTyEMbIM BOIIPOCAM.

IlIxana oyenku

Kputepun oneHKH pe3yibTaToB

o Bbamnsl

Omnucanue

BBICTABIISICTCSI CTYJICHTY, €CIIH CTYJICHT BCECTOPOHHE PacKPBUI TEMY

BBICTABJIACTCA CTYACHTY, €CJIU CTYJACHT B IIEJIOM PACKPBII TEMY, HO B OTBETaX JOITYCTHJI HE3HAY
HUTCJIBHBIC HCTOYHOCTHU

BBICTABJISICTCA CTYJICHTY, €CJIM CTYACHT HEIIOJIHO PACKPBUI TEMY

BBICTABJISICTCA CTYACHTY, €CJIM CTYACHT IJIOXO OCBETUI TEMY
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BBICTABIISICTCSI CTY/ICHTY, €CIIH CTYJICHT HE PACKpPBLUI TEMY

5.9 IlpumepHBIii epevyeHb BONMPOCOB MO0 TeMaM

Tema Ne7 Bomnpocsl paasi cobecenoBanusi. BomopacTBopuMble BHTAMHHBI.
Kupopacrsopumsblie BUTAMUHBI. Poib BUTAMMHOB B (YHKUMOHHUPOBAHHM OpPraHu3Ma
XVMHYECKHUE MPEBPAILECHHUS JTUIHUI0B B IIPOLIECCAX MUILEBAPEHUS.

1.
2.
3.

Butamunsl, ux knaccudukanus.
OO01mue mpeacTaBIeHus: 0 XUMUYECKOM CTPOSHUU  PA3IUYHBIX BUTAMHHOB.
MexaHn3MBbI BO3/IEUCTBUSI BATAMUHOB Ha OOMEHHBIE MPOIIECCHI.



4. Posnb BuTaMHHOB B 00pa3oBaHUU ()EPMEHTOB.
S. IToHATHS O THIIOBUTAMUHO3€, aBUTAMUHO3€, THIIEPBUTAMHHO3E.
6. Bnusiaue 3aHATHH pa3sNTUYHBIMA  BHJAMH CIIOpTAa Ha THOTPEOHOCTH
OpraHu3Ma 4eloBeKa B BUTAMUHAX.
Kpamkue memoouueckue ykazanus
CTyneHT 10JKEeH N3Y4YUTh OCHOBHBIE U IOTIOJTHUTEIIbHBIE HCTOYHUKH JINTEPATYPhI IO TEME
U TIOATOTOBUTHCS K COOECE0BAHUIO TI0 PEKOMEHTyEMbIM BOIIPOCAM.
LIxana oyenku

KpnTeplm OLICHKHU PE3YyJbTATOB
o Bamier Omnucanne
5 BBICTABJISIETCSI CTYJIEHTY, €CJIH CTYJIEHT BCECTOPOHHE PACKPBLI TEMY
4 BBICTABIISICTCS CTYNICHTY, €CIIM CTYACHT B IIEJIOM PacKphUI TEMY, HO B OTBETaX JOIYCTHJ HE3HAY
WUTEIbHbIC HETOYHOCTHU
3 BBICTABIISICTCS CTYJICHTY, €CJIHM CTYACHT HEMOJIHO PACKPBLI TEMY
2
1

BBICTABJISICTCS CTYICHTY, €CJIM CTYACHT IIJIOXO OCBETWI TEMY
BBICTABJISICTCS CTYJICHTY, €CJIM CTYACHT HE PACKPBLI TEMY

L I e =

5.10 IIpuMepHbIii IepeYeHb BONPOCOB 110 TeMaM

Tema Nel(

Bonpocsl 1151 cobecenoBanus no reMe buoxumuyeckue npomeccbl Npu MbIIIEYHOM
NesiITeJIbHOCTH U B MI€PHO/] BOCCTAHOBJIeHHsI. BHOXHMHUS MBIIIEYHOT0 COKPAIIEHHUSI.

XI/IMH‘IGCKI/IC npeBpameHI/m JIMTINIOB B HpOHGCC&X HI/IHICBapeHI/ISI.

1. Kakue makpospruyeckue COSAMHEHMs COAEpPKATCs B MBIIICYHON TKaHHU,
KaKOBa UX KOHIICHTPALMS U JIOKATU3ALIHS?
2. Copep:xanue, CBOICTBa, CTPYKTYpPHAsi OpraHU3alvs U POJb BaKHEUIINX

OCJIKOB MBIIIEYHOW TKAaHU: MHO3MHA, AKTHHA, TPOMOHHMHA, TPOIOMHO3HMHA, OEIKOB
CapKoILIa3Mbl, OCJTKOB CTPOMBI, OCIIKOB siaep?

3. [locnenoBarenbHOCTh  XUMHYECKMX ~ pEaKUUil  HpU  MBIIIEYHBIX
COKpAILICHUSX ?

4. Kaxue xumuueckue npespaiieHus IpOUCXOAST P paccaabieHuy MBIIIIL?

S. KakoBa pons AT® B 1Byx(ha3HOM MbIIIEUHON JesITeTbHOCTH?

6. Ckopoctb pacxonoBanusi AT® npu HanpsKeHHOM MblIeyHOU padoTe?

7. Yto noHMMaeTCs 0L MOITHOCTBIO, EMKOCTBIO, CKOPOCTBIO Pa3BEPTHIBAHUS
1 3¢ (HEKTUBHOCTHIO MpoIeccoB pecunTe3a ATD?

8. KakoBsl ~ MOHIHOCTB,  €MKOCTb M  CKOpPOCTb  pa3BEpThIBaHHS
KpeaTHH(POCHOKNHAZHON PEeaKINK U KaKiue OMOXUMUYECKUE (GaKTOPbl UX ONPEAEISIOT?

9. KakoBa pounb KpeaTuH(pocPaTHOW peakuu B DHEPreTHUECKOM
o0ecre4eHny MbIIIeYHON paboThI?

10.  Pousb rmukonu3a B 3HEPreTUYECKOM 00eCTIeYeHNN MBIIIEYHOI paboThI?

11. B 4em 3akitouaercs CyIIHOCTh MHOKMHA3HOM PEaKIuu, ¥ KaKOBa €€ PoJib B
HHEPreTUYECKOM 00eCrieueHNH MbIILIEYHOH paboThI?

12. KakoBbl MaKCUMaJIbHbIE MOIIIHOCTh, EMKOCTh, CKOPOCTh pPa3BEepPTHIBAHHS U
3pPeKTUBHOCTh a’poOHOro pecunreza AT® u kakue OHMOXMMHUYECKHE (DAKTOPHI HX
ONpEeAESIOT?

13. KakoBa poab a’poOHoro mnyru pecunreza ATD B sHEpreTuyeckom
o0Oecrie4eHnH MbIIIeYHONH paboThI?

14.  [laiiTe XapakTepUCTHKY OSHEPreTHYECKOro oOecreueHus YIpaKHEHUH,

crienuuaeckux s u3dbpanHoro Bamu Buma PU3KyIbTypHO-CIIOPTHBHOM NE€ATEITHHOCTH.

Kpamkue memoouuecxue ykazanus

CTyaeHT JOJKEeH U3yYUTh OCHOBHBIE U JIOTIOJHUTEIBHBIC HCTOYHUKH JTUTEPATYPHI 110 TEME
U TIOJITOTOBHUTHCS K COOECETOBAHHIO TI0 PEKOMEHTyEMbIM BOIIPOCAM.

LIxana oyenku



Kputepun onieHKH pe3yibTaToB

Ne Bamier Omnmucanue

5 9-10 BBICTABJISIETCSI CTYJIEHTY, €CJIM CTYJIEHT BCECTOPOHHE PACKPBLI TEMY

4 7-8 BBICTABIISICTCS CTYZICHTY, €CIIM CTYACHT B IIEJIOM PacKphUI TEMY, HO B OTBETaX JOIYCTHIJ HE3HAY
WUTEIbHbIC HETOYHOCTHU

3 5-6 BBICTABIISICTCS CTYJICHTY, €CJIM CTYACHT HETOJIHO PAaCKPBLI TEMY

2 3-4 BBICTABJISIETCSI CTYJIEHTY, €CJIH CTYJIEHT IJIOXO OCBETHII TEMY

1 1-2 BBICTABIISIETCSI CTYJIEHTY, €CJIM CTYJIEHT HE PaCKPbLI TEMY

5.11 KoHCcneKT JeKmuu

Tema Ne8

KommiekT 3aganuii 1JIs1 COCTABJIEHHS KOHCIIEKTA

CryneHT BbIONHAET KOHCHEKT 110 TeMme "[leproau3anusi ”HAUBUYAJIBHOTO pa3BuTHs"
Paznenbl KOHCHIEKTA:

1. buosHepreTrueckrue CUCTEMbI OpraHu3Ma.

2. Anenosuarpudocdar (ATD).

3. Kpearundocdar u aprununadocdar.

4, [Tytu o6pazoBanust AT® u aApyrux MakpodIpruuecKux COeTUHEHHIM.

o. OxucnurensHoe pochoprmmpopanne. OKUCIUTEITHFHO-BOCCTAHOBUTEIIBHBIE
MIPOLIECCHI.

Kpamkue memoouueckue ykasanus
CTyneHT JOJDKEH HM3YyYUTh TEOPETHUYECKUH MaTepuan MO0 TeMe M COCTaBUTh KpaTKUU

KOHCIEKT I10 NPEUIOKEHHBIM pa3jesiaM. B KOHCIEKTe HEO0OXOQUMO Haubojee MOJHO OTPa3uTh
coJiepKaHue 3aJJaHHOM TeMbl UCHOJb3yd KaK COAEp)KaHUE OCHOBHOM Tak M JOMOJHUTEIbHON
JUTEPATYpPHL.

Llkana oyenxu
Kpurepum oueHKHu pe3yJibTaToB

Bamsr Omnucanne

10 BBICTABJISICTCA CTYJICHTY, €CJIM CTYACHT BCECTOPOHHE PACKPBLLI TEMY 3aJIaHUs

BBICTaBJIICTCA CTYJICHTY, €CJIKM CTYACHT B LICJIOM PACKPBUI TEMY 3aJlaHusl, HO B OTBETaX JOIYCTHU
JI HC3HAYUTCJIIbHBIC HCTOUYHOCTHU

BBICTABJIACTCA CTYNCHTY, €CJIU CTYJACHT HETIOJTHO PACKPBUI TEMY 3aJaHUA

BBICTABJIACTCSA CTYJCHTY, €CJIU CTYJACHT IIOXO OCBETUJI TEMY 3aTaHUA
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BBICTABJISICTCA CTYJICHTY, €CJIM CTYACHT HE PACKPbLI TEMY 3a1aHUsL

5.12 Iuckyccus

Tema Nel
KoMmuieKT npuMepHbIX BOIPOCOB JIA TUCKYCCHH

N3 kakux cTaguii CKJIAABIBAIOTCS MPeBPALleHUs1 BEleCTB B X0/1€ ACCUMMJISIIIUN U
JTACCUMMJIANMN?

2. B ueM nmposiBisercs B3aUMOCBSI3b MEXAY aHA0OIMYECKUMH U
KaTaboJIM4ecKuMH Iporeccamu?

3. Kakue m3meHeHus B oOMEHE BELIECTB MPOUCXOJAT C BO3PACTOM, MOJ
BJIMSIHUEM (PYHKLIMOHAIBHON aKTHUBHOCTH?

4. Kaxoe BnusiHue Ha 0OMEHHBIE MPOIIECCH MOXKET OKa3bIBATh MUTaHHE?

5. KakoBbI OCHOBHBIE HallpaBJIeHUs N3MEHEHN OOMEHHBIX MTPOIIECCOB B XO/I€
MPUCTIOCOOIEHHS OpraHu3Ma K MEHSIOLUMCS YCIOBHSIM CYIIIECTBOBAHUSA?

6. Kakne ¢yHkuunm B OOMEHE BEIIECTB BBINOJHSIOT CTPYKTYpPHBIE
KOMITOHEHTHI KJIETKH?

7. KakoBo crpoenne ¢depmenrtoB? UYUrto Ha3bpiBalOT KOPEPMEHTOM,

anopepmentom? KakoBa poib 3TUX CTPYKTYPHBIX KOMIIOHEHTOB ()epMeHTa B
(epMEeHTaTUBHOM Katanuse?
8. Yro takoe n3ohepMeHTHI?



9. B uem cymHOCTh akTHBanMM W HMHruOupoBaHus Qepmenton? Kakue
(haKTOpBI OKA3bIBAIOT AKTUBUPYIOIIEE U MHTUOUPYIOIIEe BIUSHUE HA PEePMEHTHI?

10. B dyewm 3akirodaercs MeXxaHu3M (EpPMEHTATUBHOTO KaTann3a?

11.  JlaiiTe omnpezaeneHUE MOHATUIO «BUTAMHUHBDY.

12.  Kak kmaccudunupyrorcss Buramunbl? llpuBenuTe mpuMepsl BUTAMUHOB
pa3HBIX KJIACCOB.

13.  Kakwue (yHKIIUU BBITIOTHSIOT B OPraHU3ME BOJOPACTBOPUMBIC BUTAMUHBI?
[TpuBenuTe KOHKPETHBIE MPUMEPHI TAKUX (PYHKIIUH.

14, KakoBbel (YHKIIMM B OpraHU3ME BXHEHIIMX IKHUPOPACTBOPUMBIX
BuTtamMuHOB: A, /I, E, K?

15. Yro moHMMaeTcs TOA  «AaBUTAaMHHO30M»,  «THUIIOBUTAMHHO30M,
«TUTIEPBUTAMUHO30M»?

16. Ilouemy HemOCTAaTOK B THIIE BOJOPACTBOPUMBIX BHUTAMHHOB OBICTpEe
OPUBOIUT K Pa3BUTHIO THUIIOBUTAMHUHO32, YEM HEJOCTATOK IKHUPOPACTBOPHUMBIX
BUTAMHHOB?

17.  KakoBbl 0COOEHHOCTH MOJICKYJISIPHOTO CTPOEHUS aJIeHO3UHTPpHUDOoChHOpHOIA

KucJIOThl (AT®D) 1 KakoBa €€ poJib B )KUBBIX OpraHU3MaXx.

Kpamkue memoouuecxue ykaszanus

I'pymmoBast nuckyccust 00pasyeTcsi Kak MpoIece TUATOTHYSCKOT0 OOMIEHUS! YIaCTHUKOB,
B X0/Ie KOTOPOrO MPOUCXOAUT (POPMHUPOBAHUE MPAKTUUECKOTO OINBITA COBMECTHOTO Yy4acTUs B
00CYXICHUH U Pa3PEIICHUN TEOPETUUECKUX U MPAKTUUECKHUX MPOOIIeM.

Ha cemunape-auckyccum CTyJE€HT YYMTCS TOUHO BbIpaXkaThb CBOM MBICIHU B JIOKJIaJax U
BBICTYIUICHUSIX, AKTUBHO OTCTaMBaTh CBOIO TOYKY 3pPEHUS, aPTyMEHTHPOBAHHO BO3PAXKaTh,
OMpOBEpraTh OIIMOOYHYIO MO3UIHIO COKYpCHHKA. HeoOXOoAMMbIM yCIOBHEM pa3BEpTHIBAHUS
MPOAYKTUBHOW TUCKYCCHH SIBJISIFOTCS JIMYHBIC 3HAHUS, KOTOPBIC IPHOOPETAIOTCS CTYICHTAMU Ha
MPEbIIYIINX JIEKIHSIX, B IPOIIECCEe CAMOCTOSTENIbHOM pabOTHI.

CemuHap-qucKyccus — BKIIIOYAET — CIEAYIONIME  OSTallbl:  BCTYIUTEIBHOE  CIJIOBO
npenoaaBaTess; JUCKYCCUs M0 BOIIPOcaM CEMHUHAapa; MOJIBEICHUE UTOTOB, pediekcusl.

B 3aximodeHune KaxaomMy y4aCTHUKY JUCKYCCHUHU TPEUIaraeTcs BBICKA3aThCs O TOM, Kak
M3MEHUJIOCH €r0 BUJIEHHE 00CYK/1aeMbIX BOIIPOCOB B X0JI€ CEMHHApA.

Ilxana oyenku

KpHTele/l OLICHKH PE3YyJbTATOB

OmneHka Bammsr Omnncanue

5 5 BBICTABIISICTCSI CTYJICHTY, €CJIM CTYJCHT NPABIIBHO BBIOJIHUII BCE 3aJaHHs

4 4 BBICTABIIICTCSA CTYJICHTY, €CIM CTY/AEHT BbINOJHUI He MeHee 80 % 3amaHuii, 1100 B OTBETaX 10
MYIIEHbI CYLIECTBEHHBIC OLIMOKH

3 3 BBICTABIISICTCSI CTYICHTY, €CIIH CTYCHT BBINONHIT He MeHee 60 % 3amannii, 1100 B OTBETaX 10
MYIIEHbI CYLIECTBEHHBIC OLIMOKH

2 2 BBICTABIISIETCSI CTYJICHTY, €CIIM CTYJCHT He BBIoHMI Oosee 40 % 3aiaHuil, mpu 3TOM B OTBeTa
X JOIYIICHBI IPYObIe OIIMOKH
BBICTABIISICTCS CTYICHT JIM CTYJICHT HE BBITTOIHMI 00T 0 3aJJaHHH, TIPH TOM B OTBET:

1 0-1 CTaBIIAETCA CTY/ACHTY, €CIIH CTY/IE (© o. oomee 10 % 3ananuii, 3TOM B OTBETa
X JIOMYHICHBI TPYObIe OMNOKH

5.13 duckyccnst

Tema Nel2

KomniekT npuMepHBIX BONIPOCOB 1JIsl AUCKYCCHH

1. Kakne Makpospruueckue COeAMHEHUsI CONEPKATCSA B MBIIIEYHON TKAHH, KAaKOBa
MX KOHLEHTPALX U JOKaIu3anus?

2. Copepxanue, CBOMCTBA, CTPYKTypHasi OpTaHU3alls U poJib BaKHEUIINX OEJIKOB
MBIIIEYHON TKaHW: MUO3MHA, aKTHHA, TPOIIOHWHA, TPOIIOMUO3MHA, OEIKOB CapKOIUIa3Mbl, OETKOB
CTPOMBI, OETTKOB siep?

3. [TocnenoBaTrenbHOCTh XMMUUECKUX PEAKLIMN IPU MBIIIEYHBIX COKPAILECHUSAX ?

4. Kakne xumudeckue npeBpaiieHus IpOUCXOAsT NMPHU pacciaOIeHUH MBI ?



o. KakoBa pons AT® B 1Byx(a3zHOI MBIIIIEUHON AEATEITBHOCTH?

6. Cxopoctb pacxogoBanusi AT® npu HanpsHKEHHOW MBIIIEYHON padoTe?

7. Uro moHUMaeTcs MoJ MOIUIHOCTBIO, €MKOCTBbIO, CKOPOCTBIO pa3BEePTHIBAHUSA U
3¢ pexkTUBHOCTHIO TIporieccoB pecuHTe3a ATD?

8. KakoBel =~ MOIIHOCTB,  €MKOCTb M  CKOPOCTb  DPa3BepTHIBAHUS
KpeaTHH(POCHOKMHAZHON peaKINK U Kakiue OMOXUMUYECKHE (PAKTOPBI UX OMPENEISIOT?

9. KakoBa ponb  kpeaTuHpOCHaATHON peaklnu B YHEPTETHUECKOM OOECTICUCHUU
MBIIIEYHON PabOTHI?

10. Posib rmukonu3a B SHEPreTHYECKOM 00ECIIEYeHNN MBIIIEYHOH paboThI?

11. B uem 3akirodaercss CymIHOCTh MUOKMHA3HOM peaklMM, U KakoBa €€ pojib B
HHEPTreTUYECKOM 00eCIIeueHIH MBIIICYHOH paboThI?

12. KakoBbl MakcHMaiabHblE MOIIHOCTb, €MKOCTb, CKOPOCTb pPa3BEpThIBAHUS U
s dhekTuBHOCTEL a3poOHOTro pecunTe3a ATD u kakue OnoxuMuIeckue (aKTOPhl UX OMPEACTSIOT?

13. KaxoBa posib aspoOHoro mytu pecunre3a AT® B sHepreTHIeCKOM 00CCTICUCHUHT
MBIIIEYHON pabOThI?

14. JlaiiTe XapakTepUCTUKY OSHEPreTHYecKoro oOOecreueHus YIpakHEeHUH,

cnenuduieckux 1t n3dpanHoro Bamu Buja GU3KyIBTYPHO-CIIOPTUBHOM JESTCILHOCTH.

Kpamkue memoouueckue ykazanus

I'pymmoBast nuckyccust 00pasyeTcsi Kak MpoIece TUATOTHYSCKOT0 OOMIEHUS! YIaCTHUKOB,
B X0/Ie KOTOPOr'0 MPOUCXOAUT (POPMUPOBAHUE MPAKTUYECKOTO OIBITA COBMECTHOTO Y4acTus B
00CYXICHUH U Pa3PEIICHUN TEOPETUUECKUX U MPAKTUUECKHUX MPOOIIeM.

Ha cemunape-auckyccum CTyJE€HT YYMTCS TOUHO BbIpaXkaThb CBOM MBICIHU B JIOKJIaJax U
BBICTYIUICHUSIX, AKTUBHO OTCTaUBaTh CBOKO TOYKY 3PEHHS, ApPryMEHTHPOBAHHO BO3PaXKaTh,
OMpOBEpraTh OIIMOOYHYIO MO3UIHIO COKYpCHHKA. HeoOXOoAMMbIM yCIOBHEM pa3BEpTHIBAHUS
MPOIYKTUBHOM TUCKYCCHH SIBJIIIOTCS JTUYHBIC 3HAHUS, KOTOPBIE MPUOOPETAIOTCS CTYIEHTAMH Ha
MPEbIIYIINX JIEKIHSIX, B IPOIIECCEe CAMOCTOSTENIbHOM pabOTHI.

CemuHap-qucKyccus — BKIIIOYAET — CIEAYIONIME  OSTallbl:  BCTYIUTEIBHOE  CIJIOBO
npenoaaBaTess; JUCKYCCUs M0 BOIIPOcaM CEMHUHAapa; MOJIBEICHUE UTOTOB, pediekcusl.

B 3akmoueHue KaxaoMy y4acTHUKY JTMCKYCCHM IPEIIAraeTcsl BhICKA3aThCs O TOM, Kak
W3MEHUIIOCH €r0 BUJIEHHE 00CYK/1aeMbIX BOIPOCOB B X0JI€ CEMUHApa.

Ilxana oyenku

KpHTele/l OLICHKH PE3YyJbTATOB

OmneHka Bammsr Omnncanue

5 5 BBICTABIISICTCSI CTYJICHTY, €CJIM CTYJICHT PABIIILHO BBIITOJIHUI BCE 3aIaHUs

4 4 BBICTABIICTCS CTYJICHTY, €CIIM CTYAEHT BbINOJHUI He MeHee 80 % 3amaHuii, 1100 B OTBETaX JI0
MYIIEHbI CYLIECTBEHHBIC OLIMOKH

3 3 BBICTABIISICTCSI CTYJICHTY, €CIIH CTYJCHT BRIIONHIT He MeHee 60 % 3amannii, 100 B 0TBETaX /10
MYIIEHbI CYLIECTBEHHBIC OLIMOKH

2 2 BBICTABIISIETCSI CTYJICHTY, €CIIM CTYJCHT He BBIoHMI Oosee 40 % 3aiaHuil, mpu 3TOM B OTBeTa
X JOIYIIECHBI IPYObIe OIMOKH
BBICTABIISICTCS CTYICHT JIM CTYJICHT HE BBITTOIHMI 00T 0 3aJJaHHH, TIPH TOM B OTBET:

1 0-1 CTaBIIAETCA CTY/ACHTY, €CIIH CTY/IE (© o. oomee 10 % 3ananuii, 3TOM B OTBETa
X JTOIYHICHBI TPYObIe OITHOKH
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5.1 Ilpumepnbl TECTOBBIX 3aJaHU I

Tema Ne9
Tect Nel

Bot knoum Kk TECTY C OOHUM BapnaHTOM OTBETa:

6) BHELHUM OBMEHOM

a) aHabonM3amMom

6) AM® n nupodocdarHas kucroTa
r) 30 kx/morb

a) Ao

0) nsomepamu

a) rMNepBUTaMMHO30M

6) B3

0) kobarkTa

. B) B2

. ©) aHTUCEBOPPENHDIN

. ©) pactuTenbHble NPOOYKThI

. ©) karanmaaropbl 6enKoBon NPUPOap!
. T) CINOXXHbIN dXEPMEHT

. B) BUTaMuH B2

. T) KosH3vmMa A

a7

. ©) rmras

. ©) mas

. 6) dpykTO3a

. B) anbaorekco3om

. B) F1IOK0O3a 1 dpyKTO3a

. ©) rnoko30-1-¢pocda 1 rroKkosa
. T) FeKCOKMHa3bl

. @) CMOXHbIX NMN1A0B

. T) Buorornyecknx membpaH

. T) chocchormnmap!

. B) nMnasbl

. B) B-oKkucrieHns

. ) B MemBpaHe aHA0MNa3Marny4eckoro peTukynyma
. ©) o-keTtokucroT

. @) okevpa yrnepoga (1V)

. B) aunentuapbl

. 6) nepeammnHMpoOBaHNS

. @) HAOMOIEKYISIPHBI KOMIMIIEKC
. 0) AT®

. B) OKMCIUTENBHBIM oCoprmMpoBaHNEM
. B) AbIXaHWSA

. 6) kodbepmeHT Q

. 6) 1:10

. ©) TpucTeapuHa



42,
43.
. B) 3HOOr eHHON
45.
46.
47.
48.
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10.

11.
12.
13.
14.

15.

6) 147
0) Boge

B) BOOOPOAHbLIX CBA3EN
ryB12

a) Kanbumsi 1 doocdopa
r) Fe2+

Tema Ne11
Tect N2 2

6) MmodmbpYTIbI

a) mem0bpaHy

B) MMO3VHa

0) Kanbuys

0) rimkoreH

0) KpearnHKNHa3HasA peakums
0) adpobHOM pacnage rroKo3bl
I') KNCIopoaHasi EMIKOCTb KPOBU
6) MIMK

. T) cuHTE3a AT, ConNpsPKEHHOrO C ANEKTPOHOTPAHCTIOPTHOM LENbHO
. B) COMaroTpOrnuH

. T) IHCyIMHa

. a) 14:30:56

.B)200r

5.3 Bonpocbl K 3a4eTy (nncbmeHHas ¢opma)

O6nacrb U3y4YeHusi JMHaMNYeCK Ol BMOXMMMM BKITOHAET NUCCIEOOBaHNE OMOXUMNHECKNX PEAKLNIA 1
MPOLECCOB, MX KUHETUKMN N MEXaHWU3MOB, a TaK>Ke B3aMOAEACTBUSA MEXAY PasiMyHbIMM
Oromorekynamn.

CaopepxaHue onmrodbroreHHbIX ANeMeHTOB 0ObIMHO COCTaRMAET HEDObLLNE A0 OT OBLLEr0 CocTaBa
OpraHn3ma, HO OHM UrpatoT BaXKHYHO POrib B B1oxmmmyecknx npoueccax. K onurodmor eHHbIM
arieMeHTaM OTHOCATCS, HANPUMED, XKeNeso, Medb, LMHK 1 o[,

LIMHK 1 noa OTHOCATCH K MUKPO3rEMEHTaM, KOTOpble HeobXoaMMbl B MarbiX KONMYECTBax O
HOpMaribHOr o doyHKLIMOHMPOBaHWS OpraHu3Ma.

M oHbl, npeoGnagaroLLe BHYTPU KIETOK, 3T0, Kak npasurio, karmn (K* ) n marnni (Mg®* ).

M onexynb! (Mnm nx Yacru), HepactBOpUMbIe B BOOE, Ha3bIBAOT rMapodobHbLIMU.

Copep:kaHue BoObl B OpraHu3me HOBOPOXKAEHHbIX COCTaBMAET NpuUMepHo 75-80% OT Macchl Tena.
Benku n nonucaxapuapl OTHOCATCS K MaK POMOSIEKY iaMm, KOTopble SBMSHOTCA NONmMMePamu,
COCTOSALLIMMM 13 MOHOMEPOB (aMMHOKMCIIOT Y MOHOCaXapyaoB COOTBETCTBEHHO).

B BoZe pacTBOpPUMBI NPEACTABUTENN KIACCOB COEAVMHEHWI, TaKUX Kak CONM, caxapa, aMMHOKUCHOTbI U
MHOT 1e pyrue NornsipHbIe MOSEKY bl

O6nactb n3y4eHnst yHK LIMOHAINLHOM BMOXMMUK BKITKOYaET MCCreaoBaHme yHK LM B1OMOreKyn, nx
B3aMMOAENCTBUIN 1 POrM B METabONMM3me 1 qm3noror um opraHmnama.

CaopepxaHue MUK podror eHHbIX ANeMeHTOB COCTaBITHET TaKke HEBObLUME OO0MNN, HO OHU BaXKHbI Orist
XN3HEOEATENbHOCTN MUK POOPraHU3MOB 1 MOTYT BKITOUATh ArieMeHTbI, Takme Kak 6op, KobarnsT 1
MOSMOaeH.

K anbLmin n xnop oTHOCATCS K MakpoareMeHTaMm, HeoOXoaMMbIM Arist PasnNYHbIX dM3MOror MMECKNX
MPOLIECCOB.

W oHbl, npeoGnaparoLL e BO BHEKNIETOMHOM cpene, 31o Hatpuii (Na* ) u xnop (Cl™ ).

M onexynb! (nm nx Yacru), pacrBopuMbIe B BOAE, HasbIBaOT rapOodUIIbHBIMM.

CopepxaHue BoObl B opraHuame nrogen crapuie 40 ner coctaenser npumepHo 50-60% ot maccol
Tena.

AMUHOKMCINOTbI M anbaernfbl OTHOCSTCS K HA3KOMOSEKYTTSIPHBIM COANHEHMSM, KOTOpPbIe MOTYT BbITb
KaK NOMsIPHbIMM, TaK U HENOSSPHBIMA.



16.

17.

18.

19.

20.

N pencraBuTenu KraccoB coeaMHEHU, HepacTBOpMMbIe B BOOE, BKITHOYAIOT NUNWAbI, HEKOTOPbIE
0erkun n yrnesodpl, Takme Kak Lienritoriosa.

Kanuin n HaTpui Tak>xe OTHOCSTCS K MaKpoareMeHTam, BaKHbIM Arist nogaepKaHUsa OCMOTUYECKOT O
JAaBrneHns 1 nepenaqdy HePBHbIX MMMYTbCOB.

Mpy B3aMmopencTBm KapOboHOBOW KUCIOTbI U CNUPTA B NPUCYTCTBAN CEPHON KUCTOTbI
obpasyetcs agmp.

Benku, HyK rnevHoBbIe KMUCIOTbI U NonMcaxapuabl OTHOCATCA K Mak pOMOreKyriam, COCTOSLLIMM M3
MOHOMEPOB (aMMHOKUCIIOT, HYKJIEOTUAOB 1 MOHOCaxapaoB COOTBETCTBEHHO).

M onexynbl, KOTOpbIe COgepPXKaT U pacTBOPUMbIE, U HEPaCTBOPUMbIE B BOAE YaCTH, HasbIBalOT
amgmnarnyecknmn.

5.4 IlpumepHbIii epevyeHb BONMPOCOB MO0 TeMaM

Tema Ne2

buosiornyeckasi poJib 0eIKOB: 3HAYCHHE B MPOLECCAX KU3HEAESATEIbHOCTH.
AMHHOKHCJIOTBI, X (PM3MKO-XMMHYeCKHe CBOHCTBa M Kiaaccupukanusa. O0MeH 0esIKOB.
Perynsinusi OnocunTe3a 0€JIKOB.

HeobpaTtumas peHaTypauus Genka nponcxoauT, Koraa 6erok TEpSIET CBO0 TPEXMEPHYO CTPYKTYPY U,
CreaoBarenbHO, CBOH (yHKLUMOHAMNBHOCTL. OTO MOXKET MPOU30MTI MO BO3AEACTBMEM BbICOKNX
Temneparyp, aKCTpeMaribHbIX pH, opraHMYecKX pacTBOPUTENEN MM ONPEnEniEHHbIX XUMUYECKNX
BewecTB. B oTrmumne ot obparnmon aeHarypaLmm, Npy KOTopon Gerok MOXXET BOCCTaHOBUTL CBOHO
CTPYKTYpY 1 dhyHKLMIO, HEOBpaTnuman AeHaTypaums NpUBOaUT K MOCTOSIHHLIM U3MEHEHWSIM B CTPYKTYpe
Oerka, YTo OernaeT ero Heak TUBHbIM.

Conu TsKenbIX METASUIOB BbI3bIBAOT OTPaBEHNE OpraHnu3Ma, NOTOMY YTO OHM MOTYT CBSA3bIBATLCS C
oy HKLMOHaNbHbIMK Fpynnamm 6enkoB, HapyLLas X CTPYKTYPY U dyHKLUMIO. Tspkerble METarbl, Takme
KaK CBUHEL, PTYTb U KaOMUiA, MOTYT 0OpasoBbIBATb MPOYHLIE KOMIMIIEKChI C CyIbdT NapUIbHbIMM
rpynnamu (—SH) 1 gpyrmmn BaKHbIMU dyHKLIMOHANBHBIMK Fpynnavmn B 6ernkax, YTo NpuBoauT K UX
NHaKTUBaLMMN. 3TO MOXET HapyLLUMTbL METabOrMYECK e NPOLIECCHI, BbI3BaTb MOBPEXAEHNE KIETOK U
NPUBECTUN K TOKCUYECKUM 3daheK TaMm.

M p1 nonagaHMM KMCNOTbI Ha KOXY NPOMCXOOUT OXKOT 13-3a TOr0, YTO KMCIIoTa pear MpyeT ¢ 6enkamm n
KNETOYHbIMU MembBpaHamm, BbI3blBasi X OEHATYPaLMio 1 paspyLueHme. KUcroTbl MoryT Bbi3biBaTb
XUMUYECKNE PESKLINN, KOTOPbIE MPUBOAAT K 00pas0oBaHWIO TeMia v NOBPEKAEHNIO TKaHel. B pesyrnbtare
3TOr0 MPOMCXOOUT BOCHANeHNe, 60rb 1, B TSPKENbIX Cry4asiX, riyboKme Oorm, 4To Tpedyer
MEOMLIMHCKOr O BMELLIATENLCTBA.

Tema Ne3
Bonpocsl st colece10BaHUs. Ctpoenue HYKJIEHHOBBIX KHCJIOT.
Je3oxkcupudonykiennoBbie Kucjaorol (JAHK). ®usnko-xummueckme cpoiictea JIHK.

Pubonykinennosbie kucjorsl (PHK). CTpykTypa, cBoiicTBa M (yHKIHM OCHOBHBIX KJIACCOB
PHK

1. CuHTE3 CI19IJM(*M‘-IGCK nx 6enkos B KJieTKe, ero OCHOBHbIe 3Tranbl
CuHTE3 BenKkoB B KIIETKE BKIIHOYAET HECKOSBKO KIHOYEBBIX 3TAMOB:

T paHck punuus: Npovecc, npn KOTOPOM MHGpMaLmns, 3akogmposaHHas B IHK, konunpyercs B
morekyrly MPHK. 3To nponcxoant B gape KreTku.

M ocrTpaHck punumoHHble Mommdmk aumm: Monexkyna MPHK noagepraerca mogndmkaumsm, Takum
Kak aobaeneHne 5'-kana n nomm-A XBOCTa, a TakXKe CNIaNCUHS, B pesyribTare KOTOporo yaanstoTcs
WNHTPOHbI.

T paHcnsaumsa: MPHK nepevelliaetca B uytonniasmy, rae pbocoMbl CHATBIBAIOT €E NOCIEN0BATENbHOCTb
N CUHTE3VPYIOT MNOMMNENTUOHYHIO LieNb, UCMOMb3yst aMMHOKUCIOTbI, AocTaBnsemMble TPHK.



M ocTTpaHcnAUMOHHbIe MoaudmK aumm: CUHTE3MPOBAHHbLIN NONMNENTUL, MOXET NOABEPT aTbCs
PadMMYHBIM MOOMAMKaLMAM, TaKMM KaK T IIMKO3UMpoBaHMe Uiiv iocqiopuiMpoBaHme, YTO BIMSIET Ha €ro
GyHKUMOHArNbHOCTb U @K TUBHOCTb.

2. Pornb HyK NeHOBbLIX KUCIOT B CUHTE3e Genka. Perynsuus cuHTesa Genka

HyknevHoBble KUcrnoThl, Takue kak [JHK n PHK, urpatoT knoyesyto porib B CUHTE3E Berka:

OHK : CopepXnT reHetnyeckyto nHgopmaLmio, HeodXoaMMyo Anst cuHTesa 6enkoB.

MPHK : Konmpyet nHdopmaumio n3 [JHK 1 nepeHocuT eé k pnbocomam, rae npomcxoguT CUHTES berka.
TPHK: NepeHocnT aMmMHOKMCIOThI K pubocomam, 06ecneqmBas NpaBusibHYH NOCNenoBareribHOCTb Npy
CuHTE3e Berka.

Perynsiums cuHTesa 6erka ocyLLECTBISIETCS Ha PasiMYHbIX YPOBHSIX, BKITHOYaS:

T paHCK pUNLMOHHYIO perynsaumio. BrimsHue TpaHCKPUNUMOHHBIX (PaK TOPOB Ha @K TMBHOCTb EHOB.

T paHCNALMOHHYHO perynsaumio; KoHTporb Ha ypoBHe pubocom, Brrtouast goctynHoctb MPHK n TPHK.
M ocTTpaHCNALMOHHYHO perynaumio; V1ameHeHuns), npomcxogsime ¢ 6enkamm nocrie Mx CUHTEsa,
KOTOpble MOT'yT BIMSITb Ha X aKTUBHOCTb U CTaOWUIbHOCTb.

3. BHyTpUK neTo4Hble npeBpaLleHns aMMHOK UCIIOT
AMWHOKWUCIOTbI B KIeTke MOryT NnoaBeprarbCA pasriMyHbIM NpespalleHnAM, BKITIOYaA:

CuHTE3 HOBbIX 0ernkoB: AMVMHOKMCIIOTbI MCNOMb3YHTCA ANs MOCTPOEHUs OernkoB.

OHepreTnyeck i oomMeH: AMMHOKMCIIOTbI MOryT ObITb NCMOMb30BaHbI B KAHECTBE MCTOHYHMKA SHEPT N
4epes KX NpespaLLeHe B MPOMEXKYTOYHbIE META0OMMTHI.

CwuHTE3 Opyrux Mornekys: AMUHOKMCIOTbI MOTYT CITy>KUTb NPEALIECTBEHHNKaMM OIS CUHTE3a
HYKIeoTUAOB, FOPMOHOB W pYrnx G1OMOrexyrn.

4. Peak Lmu nepeaMmMHMpPOBaHUA, AE3aMUHUPOBaHUSA, K apOoK cunMpoBaHust
aMUHOKUCHoT

MepeammnHupoBaHue: [Npouecc, NpyM KOTOPOM aMMHOT Py rna OaHOM aMUHOKMCIIOTBI NEPEHOCUTCS Ha
KETOKMCIOTY, 06pasys HOBYH aMMHOKMUCIIOTY M HOBYHO KETOKUCIIOTY.

[esammnHupoBaHue: Y fareHme aMMHOr pynbl M3 aMUHOKMCIIOThI, YTO NPUBOOUT K 0BPasoBaHMIO
amMMMaKa 1 COOTBETCTBYHOLLIEN KETOKMCIIOTbI. OTO BaKHbIV MPOLECC AN yaareHns n3bbITOHMHOr o asoTa.
Hex apbok cunupoBaHue: Y aarneHve KapboKCUMbHOM rpynnbl U3 aMUMHOKUCIIOTbI, YTO MPUBOOUT K
0BpasoBaHNO BNOrEHHBIX aMMHOB, TAKUX KaK CEPOTOHUH 1 JodaMmH.

5. CBsi3b NpeBpaLLeHMin aMUHOK UCTIOT C LIUKFIOM TPUKapOOHOBBLIX KUCIOT
[MpeBpaLLeHsi aMUHOKMCIIOT TECHO CBSA3aHbI C LIMKIIOM TprKapboHoBbIX kucroT (LITK):

AMMHOKMCIIOTbI MOTYT BbIThb NpeBpaLLieHbl B MPOMEXKYTOUHbIE MeTabormTbl LITK, Takme kak
OKCarnoaweTar, O-KETOr fyTapar M CyKLMHAT, YTO NO3BOSISET UCMONb30BATh MX B 3HEPT ETUHECKOM OOMeEHE.
LITK Takke obecnevmBaeT NpenlleCTBEHHNKN 719 CUHTE3a HEKOTOPbIX aMUHOKWUCIIOT, YTO MOAYEPKMBaET
B3aMMOCBSI3b MEXJy METaborImM3MoM aMUHOKMCIIOT U YT IEBOO0B.

5.6 MNprMepHbLIN NepeyeH BOMpPOoCcoB No TeMam

Teva N4

Bonpocb! ons cobecenoBaHus. Knaccudyikaums n HomeHknarypa qepMeHToB. X UMUYECKasi Npupoaa
drepMeHTOB, NX dyHKUMOHarbHbIE rpynbl. Pornb BUTaMUHOB, METANMoB 1 ApYyrnx KogeKTOPOB B

oy HKLIMOHMPOBaHUW diepMEHTOB. Perynsaums depMeHTarMBHbIX MPOLECCOB B KIETKE.



1. Y cnoBusi npoTekaHnA peak i oOMeHa BELLIECTB B XKUBbIX OpraHu3max

Peakumn obmeHa BeLLecTB (MeTabonnam) B XKMBbIX OpraHn3Max NpoTEKaT Ny OnpeaenieHHbIX
YCIIOBUSIX:

Temneparypa: OGbIMHO ONTUMarnbHast Temneparypa s 6onbLUMHCTBA depMeHToB cocTaBnset 37°C
(Temneparypa Tena yenoeeka). OgHako pasHble OpraHn3Mbl MOTYT MMETb PasHble ONTUMYMbI.

pH: Kaxgomy depMeHTy COOTBETCTBYET CBOWM ONTUMarbHbIN YpoBeHb pH. Hanpumep, diepmeHTs!
Xernyaka paboTaloT B KMCHOW cpeae, Toraa Kak hepMeHTbl NompKerTy JO4HON XKenesbl — B LLENOYHON.

K oHueHTpaums cyGeTpaToB M NPOAyK TOB: Y pOBEHb KOHLIEHTPALMM BIIMSIET HA CKOPOCTb peakumn. [Mpu
YBEMMYEHNM KOHLEHTpaLmMm CybCTpaToB CKOPOCTb PeakLMN BO3pacTaeT [0 OnpeneneHHoro npederna.
Hannuwme drepmeHTOB: PEPMEHTHI HEOOXOOMMBI AN1S YCKOPEHNS PEAKLIMIA, TaK KaK OHW CHIDKAIOT
SHEPruo aKTUBaLMN.

M oHbI 1 KodhepmeHTbI: HexoTopble depmeHTbl TpeOYHOT HanMumMsa MOHOB METArIOB UM OPr aHUYECKNX
MoriekyI (KOGEpMEHTOB) A1 CBOEN ak TUBHOCTW.

2. Ponb depmeHTOB B OOMeHe BeLecTB
D EePMEHTLI UrPaloT KIIOYEBYHO POrb B 0OMEHE BELLIECTB:

Karanmsaropbl: OHM YCKOPSOT XMMUYECKME PEAKLINM, CHUXKaA SHEPT MO aKTUBALIMK, YTO NO3BOMNSET
peakLMaM NpoTeKarb Npy qm3nOonor NYecKnX yCrioBUsIX.

CneundmyHocTb: epMeHThI ASMCTBYIOT Ha onpeaerieHHble CybeTparbl, 0becrnedmBasi BbICOKYHO
CrneundmyHOCTb PeEaK LN,

Perynsuusa merabonmama: ®epmMeHTbl y4acTBYHOT B peryrnsumm MeTabonM4ecknx nyTen, YTo no3sosiser
OpraH13my aaanTUPOBATLECA K U3MEHEHMSIM B OKPY>KaIoLLEN cpeae U NoTpebHOCTSM.

Y yacrue B kaTtabonuame un aHabonuame: P epmeHTbl yHaCTBYHOT KaK B PasNiOKEHNM CIIOXKHbBIX MOJEKYI
(karabormam), Tak 1 B CUHTE3e HOBbIX (aHaboMM3Mm).

3. OCOGEHHOCTM XMMUYECK OF O CTPOEHUS1 U CBOMCTBA (hepMeHTOB
D epMeEHTLI MMEIOT CrieayoLLME 0COOEHHOCTH:

BenkoBasa npupoga: BonbLUNMHCTBO EPMEHTOB SBNAIOTCH Berkamm, COCTOSLLIMMM U3 aMUHOKUCTIOT,
KOTOpbIE OPMUPYIOT CNELUMGMHECKYIO TPEXMEPHYIO CTPYKTYPY.

AKTUBHBIN LIGHTP: OTO y4aCTOK depMeHTa, rae NPoUCXoauT CBA3bIBaHME CyOCTpaTa u Karanmsaumusi
peakumn. CTpyKTypa akTUBHOT O LIEHTPa OnpeaerseT cneumdmyHoCTb depmeHTa.

K odrepMeHTbI 1 Kodak Topbl: HexoTopble diepMeHTbl TPEOYHOT AOMONHUTESBHBIX MOSIEKY
(kodhepMeHTOB) UM MOHOB (KOPAKTOPOB) A1 CBOEN 8K TUBHOCTW.

YyBCTBUTENBHOCTL K ycnoBUsiM: ®epMeHTbI YyBCTBUTENBHBI K MU3MEHEHUSIM TeMnepaTypbl U pH, 4To
MOXET BIMSTb HA X aKTUBHOCTb M CTaOUIIbHOCTb.

4. M exaHn3m percrBus epMeHToB
MexaHn3am encrTeus eepMeHTOB BKITHOHYaET HECKOSTbKO 3TaroB:

CesasbiBaHue cyocrparta: CybeTpar CBsi3bIBaeTCs C 8K TUBHBIM LIEHTPOM depMeHTa, 0bpasyst KOMMieke
depmeHT-cybCTpar.

CHWwKeHune aHeprum aKkTuBaummn: PepmeHT N3MeHsET KoHAUMrypaumio cyberpara, YTo CHDKaeT
SHEPrun0 aKTMBaLWK, HEOOXOOUMYIO [1A PEaK LK.

M pooyk Tl peak umu: Nocne 3aBepLUeHns peakLimm 0bpasyroTCs NPOAyKTbl, KOTOpble OTAEMSTCH OT
dhepMeHTa, BOCCTaHaBIMMBas! €r0 aK TUBHbIN LIEHTP 519 HOBOrO LIMKJia.

M opennpoBaHue: MexaHn3m MOXET ObITb ONmcaH Mo MOAENN «KIHo4-3aMOK» (rae epMeHT 1 cybeTpar
naeanbHO NOAXOOAT APYr K APYry) Uiv No MOAENM «MHOYKTUBHOMO COOTBETCTBUSAY (rae dhepmeHT
M3MEHSIET CBOO (hopMy A1 ONTUMANbHOMO CBSA3bIBaHMS C CyOCTparom).



5.7 [MprMepHbIA NepedeHb BONPOCOB MO TEMaMm

Tema Ne5

Bonpocb! onst cobecenoBanms. Bruonornyeckasi porb 1 kraccudmkaums yrnesonos. CTpykTypa u
CBOVICTBa MOHOCaxapuaoB 1 normcaxapmaos. O6mMeH yriesoaoB

1. Y rneBogbl B NpogyKTax NMUTaHuA

BakHenwwme yrnesoap!, BCTpeHaoLLMECS B NPOOYKTaX NUTaHWUS, BKITOYaOT:

M oHocaxapuabl: rroKo3a, pyKTo3a.

Ouncaxapuabl: caxapo3a, fekTo3a, MarnsTo3a.

Monucaxapuabl: Kpaxmarn, Lerrornosa, FMKoreH.

N3 Hnx MALLIEBaPUTENbHbLIM MnpeBpaLLeHNAM NoaBEPr akoTCA:

MoHO- 1 aMcaxapuabl, KOTOPbIE NIErKO YCBaMBaHOTCS.
Mormcaxapuabl (Hanpyumep, Kpaxmar) TakxKe NOoABEPTr a0 TCs FMaponv3y [0 MOHOCaxXapuaoB.

2. DepMeHTbI, YCK OpsitoLLMe ruaponv3 yrnesonoB
OcCHOBHbIE (PEPMEHTbI:

AMMnasa: pacLLennseT Kpaxmarn Ha ManbTo3y U AeKCTPUHbI.
M ankTasa: npespallaeT MarsTo3y B IHoKO3y.
JNakTo3a: pacLLensiser NakTo3y Ha rMoKo3y 1 rarnakTosy.

Y crnosus anga AencTeus eepMeHTOB:

OnTtumarnbHast Tevneparypa (06biMHO 37°C anst YeroBe4ecKoro opraHnama).

OntumarnbHbIn pH (HanpyMep, ammnasa akTMBHA B LLENIOYHOM Cpeae POTOBOW NOSIOCTU U KUCTION cpeae
Xenyaka).

3. CuHTE3 1 pacnag rnmkoreHa B nevyeHun

CuHTE3 rmKoreHa (rnMKoreHes) NpoMcXoamT U3 roKO3bl No4 ASNCTBUEM dEPMEHTA
rIMKoreHcuMHTasbl. Pacnian rimkoreHa (rmkoreHonms) oCyLLECTBIISIETCH C MOMOLLILHO

rmKoreHdocdopunasbl. STU NPOLECCHI PEryIMPYHTCA FOPMOHaMM:

WHCYNUH: CTUMYIMPYET CUHTES MIMKOT eHa.
[ mioKaroH v agpeHanvH: akTMBMPYHOT pacran FMKoreHa.

4. AHa3pOoGHbIe NpeBpaLLeHUst FIMKOoreHa U oK o3bl

["MKOrmM3 — 3TO MPOLECC, MPY KOTOPOM roKO3a (MM FAMKOreH) NpeBpaLLaeTcs B NUMpyBar ¢
obpasoBaHem AT®. B ycrnoBusax aHaspobHOro AbIXxaHNs NMPYBAT NpeBpaLLaeTCs B JiaKTar.

5. PecHTes AT ® B rinvkonuse
PecvHTes AT® nponcxoauT B CrieqytoLmX peak LnsX:

docdopnnMpoBaHUE IIIOKO3bI.
MpespaLeHue 1,3-omncdocdormmuepara B 3-giocdor nmuepar.



[MpespaLLeHne drocdoeHonnmMpyBsaTa B NUPyBar.

OHepreTnyeckan adpeK TMBHOCTb IMKOIM3a cocTaernseT 2 Monekyrnel AT® Ha 1 morexyny
rIOKO3bl.

6. A3pobHas dasa yrneBogHoro oomeHa
B aspobHon dhaze yrrnesoaHoro obmMeHa NponNCXoanT:

OkucrneHne nupyeara B auetui-KoA.
Linkn TpukapboHoBbix kncrot (LTK), rae auetmnn-KoA okncnsietca ¢ obpasosaHem NADH 1 FADH2.
OkucrmTenbHoe droctoprMpoBaHne, Iae NponcxoguT cHTes ATO.

7. Cesasb umkna TK ¢ nepeHocom NpoToHoB 1 pecuHTesom AT P

Linkn TpmkapboHoBbIx kncroT nponssoant NADH n FADH2, koTopble nepenatoT arnekTPOHbI B
AbIXarenbHYyo Lernb, co3aaBast MPOTOHHbIV FPaaueHT. 3TOT rpaaueHT UCTNOMb3YETCa AN CMHTesa
ATO yepes ATO-cuHTasy.

8. OHepreTnyeckasn adhek TMBHOCTb a3pOOHOr 0 OK UCIIEHUA YT NeBoOoB

OHepreTnyeckast adek TUBHOCTb adpOBHOr 0 OKUCIEHUS MIHOKO3bI cocTaBnnser okorio 30-32
Morekyn AT® Ha 1 Morexyny roKo3bl.

9. Ponb Xen4HbIX KMUCIOoT B nuwiesapeHnn nmnnoos

YKenuHble KMCoTbl aMyIbr MPYHOT MMNnap, YBENMYMBast X MOBEPXHOCTb [ANA ASMCTBUSA N1Nas.
310 cnocobeTByeT 6oree adbeK TMBHOMY NEPEBAPUBHUIO N BCACIBAHUIO XXUPHBIX KMUCIIOT U
MOHO-T MLLEPNIOB.

10. Xmunyeck ne npespaLleHusi npy Moounusaumm nMnNnaos

Mpy MOBUIM3aLIMN NIUNAOB TPUIMMLEPU LI PaCLLENISOTCA Ha MMMLEPUH 1 CBOBOOHbIE
XXMpPHbIE KICIOTbI Nnof AeicTBreM nmnas. Perynaums ocyLLECTBISETCA FOPMOHaMK, TaKUMU KaK
rIOKaroH 1 aapeHanvH.

11. SHepreTnyeckan adxpek TMBHOCTb GeTa-oK UCTNEHUS XKUPHbIX KUCNOT

Bera-okumcrneHme XXMpHbIX KUCIOT — 3TO MPOLIECC, B KOTOPOM >XMPHbIE KMCTIOTbI PacLLEnsIsoTCs
B MUTOXOHAPUSIX 719 NOSyYeHns 3HEPT M. PaccMoTprm Ha npumepe NarbMUTUHOBOM KUCIOTbI
(C16:0), koTOpast ABMSAETCA OAHOM U3 Hanboree PacnpPOCTPaHEHHbIX HAChILLEHHBLIX XXMPHBIX
KWCIOT.

M pouecc 6eTa-ok UCNeHust:

ManbMUTMHOBaSI KMCIIOTa CHaqarna ak TMBUPYETCS 40 NarbMUTUHOBOM KOSH3MM A (narnbmuTuHous-CoA)
c 3arparamm 2 ATO.

3arem npoucxoguT nocrnenoBareribHoe BeTa-OKMCTIEHVE, B pe3yibTare KOTOporo obpasytoTcs aLeTust-
CoA, NADH 1 FADH2.

OHepreTnyecK i BbIXoL;

ManbmmTHOBaS KmcroTa (C16:0) npoxoauT 7 uMKIioB BeTa-OKMCTIeHNS, B pesyribTare Yero obpasyercs 8
moriekyrn auetur-CoA.

Kaxnaa monexyna auetur-CoA noctynaert B umkn Kpebea, rae redepupyer 10 ATO (B Buge 3 NADH, 1
FADH2un 1 GTP).



Takum obpasom, 8 auetnn-CoA gaot 8 x 10 =80 ATO.

Ooowwumn Bbixog ATD:

W3 7 umkrnos 6era-okmcrneHunsi obpasyerca 7 NADH n 7 FADH2, koTopble Takke y4acTByoT B
OoKuMCImMTensHOM hocqoprmMpoBaHnK:

7NADH paioT 7 x25=175AT®.

7 FADH2 paio1 7 x 1.5=10.5 ATO.

O6wwwmn Boixog AT®: 80 (13 auetu-CoA) + 17.5 + 10.5 - 2 (sarparbl Ha akTueaumio) = 106 ATO.

Taknm 0bpasom, sHepreTnyeckast abeK TMBHOCTb BETa-OKNCTEH NS NaNbMUTUHOBOW KUCTOThI
cocrasnser 106 ATD, 4To genaet aToT NPOLLECC BbICOKO3GEK TUBHBLIM MCTOMHUKOM 3HEPT UN.

12. N peBpaLLeHNA KETOHOBbLIX TEN B NPOLIEccaXx 3HEPreTM4ecK oro oomeHa

KeToHOoBbIe Terna — 3T0 BOAOPaCTBOPMMbIE MOSIEKYbl, KOTOpPble 06pasyoTCs B NEYEHN 13
aueturi-CoA B yCrioBusIX HedocTarka yriesofoB (Hanpumep, Npu ronogaHnv unn anadere).
OcCHOBHbIE KETOHOBbIE TEMa BKIOYa0T aueToalerar, 6era-rnapokcmbyTnpar u aleToH.

OO6pazoBaHVe KETOHOBbLIX TeN:

B neuern auetui-CoA, normyyeHHbIn 13 6eTa-0KMCIEHNS XKMPHBIX KMCIOT, KOHAEHCUPYETCH B
KETOHOBbIE Tera B NPOLECCe, HazbIBaEMOM KETOr EHE3OM.

U cnonb3oBaHuve KeTOHOBbLIX Ter:

KeToHoBbIe Tena TpaHCNOopPTUPYIOTCS U3 NEYEHN B APYrve TKaHW (HanpumMep, Mo3r, cepaue U MbiLLbl),
I4€ OHN MOTYT ObITb MCNOMNb30BaHbI Kak arbTEPHATUBHBIN MCTOYHUK SHEPT UK.

B knetkax KETOHOBbIE Terna NpespaLLaTCst 00parHO B aueTui-CoA, KOTOpbIN 3aTeM MOXET BXOOUTb B
umkn Kpebca ans AansHenLLEer o OKUCHeHNS U redepaumm ATO.

OHepreTnyeckan LeHHOCTb:

Beta-rnopokcnbyTupar 1 aueToaleTar MoryT ObITb OKMCIEHbI 40 aueTui-COA, UTO NO3BOSSET
reHepupoBarb 3Ha4MTenbHoe KormyecTBo AT®. Hanpumep, 1 Monexyna 6eta-rnapokcnbyTrpara MoXXeT
MPUBECTM K 00paszoBaHMio NpumepHo 21.5 ATO.

Taknum 0Bpasom, KETOHOBbIE TEMa UrPatoT BaKHYHO POrib B 3HEPT ETUHECKOM OOMEHE, OCOBEHHO B
YCNOBUSX, KOrAa AOCTYMHOCTb YT EBOA0B OF paHUYeHa, 06ecneqmnBast KNeTKM arnbTEPHATUBHBLIM
NCTOYHUKOM SHEPT N,

5.8 IlpumepHbIlii IepeYeHb BONPOCOB 110 TeMaM

Tema Ne6

Bonpocsl 15 codecenopanusi nmo teme. Jlunmabl, UX OCHOBHbIe OHOJIOTHYECKHE
¢pynkuun. CTpykrypa, cBoiictBa JunuaoB. Kinaccupuxanus junuaos. ’KupHbie KHCI0ThI
HX KJaccupukanys 1 HoMeHKIaTypa. @epMeHTATHBHBINA pacnaj U CHHTe3 TPUTJIMLEPHI0B
H JIMNHA0B. OKHC/IeHHe JKUPHBIX KHCJIO0T. BHOCHHTE3 :KHPHBIX KHCJIOT.

1. Xumnueckue npespaLleHusa mnmnaoB B NnpoLeccax nuilesapeHns

JIvnnapbl, NocTynatoLLmMe C NULLENA, NOABEPr &l TCS 3MYblralym B XKeyaKe U TOHKOM
KuLeYHVKe. YKenvHble KUCIOTbI, BblAensieMble 13 NeYeHr, NoMOoraloT pasbmBarh Xupbl Ha Goree
MErKU1e Kannm, YTo YBENMUYNBAET MX NMOBEPXHOCTb AN AeNCTBUS (epMeHTOB. OCHOBHbIE
drepMeHTbI, Y4acTBYHOLLYIE B NepeBaprBaHUM JIMMNOOB, — 3TO NaHKPeaTn4eckas Nnivnasa,
KOTOpasi pacLLENSET TPUrMLepMabl Ha rMALEPUH U CBOBOAHbIE XXMPHbIE KUCTIOTbI.

2. Ponb Xen4HbIX KUCIMOT B npoLeccax nuiiesapeHust IMNnnaos U BcacbIiBaHUA
NpoayK TOB NULLeBapeHns



YKenyHble KUCTOoThbl UrpaloT KIko4eBYHO POrb B MY alym XKUPOB, YTO NO3BOSISET
NaHKpearnyeckmM deepmeHTam boree adubek TMBHO paclueniarb mununapl. OHy Takxke
CNOCOBCTBYHOT 06PaZoBaHMI0 MULIENT, KOTOPbIE OOSIErYaloT BCACbIBaHWNE XKMUPHbIX KUCIOT U
MOHOT TIMLIEPMAOB YEPES CTEHKM KULLEYHMKA B KPOBb.

3. JanbHefw e npespaLLeHus NPoadyK TOB NULLiEBapeHnsi IMNUAOOB B OpraH1M3me

Mocrie BcacbiBaHWUS! B KMLLIEYHUKE XKUPHbIE KUCTOTbI U MMLEPMH TPaHCMOPTUPYHOTCS B NMEYEHD,
rae MoryT GbITb MCMOrb30BaHb! Af1s CUHTE3A HOBbIX NUMMA0B, TAKUX Kak TPUrMLEPU b U
drocchormnmbl, v Ans 3HePreTM4eckoro obmMeHa. B neveHm XXUpHbIe KUCTOTbl MOTYyT TakXke
OKMCIISTBCA A1 NOMTyYeHNs SHEPrmn.

4. U cnonb3oBaHUe XXUPOB B NPOLIEccax 3HePreTuveck oro ooMmeHa

HKunpbl SBRSOTCA BKHLIM UCTOMHUKOM 3HEPrnm Ans opraHnama. OHM OKUCISIOTCS B
MUTOXOHAPUSIX KIETOK, obecnednBas 3HaqmTernbHoe Kormyecteo AT®. OamH rpamm xupa gaet
BorbLLE 3HEPr NN, YEM OMH FPaMM YT EBOAOB UIM BENKOB.

5. M oounmzaums xxmpoB. BHYTpUK neTovHble NpeBpaLLeHns rnmuepmHa

M oBrnmnsaums XXMpoB MPOUCXOaMT B OTBET HA FOPMOHbI, TaKWE KaK FTIoKaroH 1 aaopeHaniH,
KOTOpble aKTUBUPYHOT NMNasy, PacLLEnsIsoLLYO TPUIMLEPUbI B XXUPOBbIX KIIETKaX.

[ mMuepyH, 0BpasyoLLMNCS B pesyribTare 3Toro NPOLECCa, MOXKET ObITb MCMOMb30BaH B

I FIOKOHEOr eHE3E MUIM OKUCTIEH B KIETKaX Af19 NOSyYeHNs S3HEPr Ui,

6. CBA3b NpeBpaLLeHUN rMLUEPHHA C LIMKJTIOM TPUK apOOHOBBLIX KUCHIOT

[ mMueprH MOXeT BbITb NpeobpasoBaH B aurngpokcmaleroHdocedear (A AlT), KoTopbii BXOaUT
B FIMKOMM3 1 MOXET ObITb Aaree OKUCHEH B LMKIIe TpukapboHoBbIX kncroT (LUTK) ans
NOSy4eHns SHEPT UK.

7. DHepreTnyeck i adxpek T OKUCIEHNA ruLeprHa

OkwucrieHue rimuepmHa npneoanT K obpasosaHuio AT®. B npouecce rimkormaan LITK
ruepnH Moxer obecneunTb Ao 18 monexyn AT® Ha ogHy Mornekyrny rMuUepmHa, YTo AenaeTt
€ro aeK TMBHBIM UCTOYHNKOM 3HEPr UK.

8. bera-ok ucrieHne XXUpHbIX KUCNoT

Bera-okncrneHmne — 310 NpoLECC, Mpy KOTOPOM XXMPHbIE KUCTIOTbI PacLLENSISOTCA B
MUTOXOHOPUSIX Ha OBYXYrepoaHble eauHuLpl (auetni-KoA ). 3ToT npouecc BKIKoYaeT
HECKOITbKO 3TaroB: akTUBALMIO KMPHOW KNCIOTbI, TPaHCTOPT B MUTOXOHAPUM U
nocrieaoBarerib-Hoe yaareHue AByxyriiepoaHbiX dpar MEHTOB.

9. SHepreTuyeck n adihek T GeTa-oK UCNEeHUs XKUPHbIX KUCIIOT

Bera-okncneHme XXMpHbIX KUCIOT SIBMSIETCS BbICOKOSHEPr ETUYECKUM npoLieccoM. Kaxkaas
MOJIEKYI1a >XMPHOM KUCIOTbI MOXET NPON3BOaUTb 3HaYUTENbHOE Korm4yecTBo AT, B
3aBNCUMOCTU OT [UMHbI Y iepoaHoun Lenun. Hanpnmep, okncrneHne NarbMMTUHOBOW KUCHOTbI
(C16) moxeTt npmBecTu Kk obpasoBaHuto 40 106 Monekyn AT®.



10. O6paszoBaHmMe aueTun-KocepmeHTa A 1 ero ganbHenLLMe npespaLleHus B
LMK Fie TPUK apOOHOBbLIX K UCIOT

Auetmn-kodepmeHT A (auetur-CoA) obpasyeTtcs B pesyribTare pasivyHbIX METabOMMYECKMX
MPOLIECCOB, BKIHOYas:

OKucneHne XUpHbIX KUCNoT: B npouecce 6eTa-0KMUCTEHNS XKUPHBIX KUCIOT B MUTOXOHOPUSIX
NPOMCXOOUT NOCrenoBarensHoe yaareHne AByXyriepoaHbIX dparMeHToB B Buae auetur-CoA.

Ik onus: B pesynbTare rinmkonmaa riokossl 06padyeTcst nMpyBar, KOTOPbIA 3arem NpeBpaLLaeTCcs B
auetni-CoA noa AencTemMeM NypyBaTaer napor eHasHoro KoMekca.

[erpagauma aMMHOKMUCNOT; HekoTopble aMMHOKUCIOTBI MOTYT ObITh NpeBpaLLeHbl B aueTur-CoA.

Mocrie obpasoBaHns aueTui-CoA OH BCTYNaeT B LMK TpMKapBoHoBbIX KucrnoT (LITK), Takke
N3BECTHbIN KaK LMK Kpebca. B atom umkne auetui-CoA KOHOEHCUPYETCA C OKCanoaLeTaroMm,
obpasys uuTpar. 3arem LmMTpar NpoxoauT YEPes CEPUI0 NpeBpaLLEHIA, B XOAE KOTOPbIX
NpOMCXoaNT AeKapbOoKCUIMpOBaHME N BOCCTaHOBIEHME, YTO NpMBOAMT K obpasoBaHnio NADH,
FADH2 n GTP/ATP, aTakXe K pereHepaumm okcarnoaweTara, YTo No3BorseT LMKy
NPOAOITKarbCs.

11. OHeprernyeck un adxpek T NOSTHONO OKUCIEHUSA XKUPHbIX KUCNOT

MonHoe OKMCreHne XUPHbIX KUCIIOT NPUBOOMT K 0BpasoBaHMIO 3HAHUTENBHOMO KOMMYECTBA
SHEPrNN. DHEPTETUHECK I APPEKT 3aBUCUT OT OfMHbI Y IIEPOAHON LIENW XKUPHOW KUCTOThI. B
npoLecce 6eTa-OKNCIEHNS 1 NOCHEOYHOLLIErO OKUCTIEHNSA B LMKIie Kpebca, kakaas Morekyrna
YXUPHOW KNCHOTbI (HanprmMep, NarnsMUTUHOBOM KUCIIOTbI, coaepXallien 16 yrnepoaoB) MOXeT

[aBarb:

Auetnn-CoA: 8 monexyn auetunn-CoA.
NADH n FADH2: B npouecce 6era-okucnenns n LITK obpasyercs 7 monekyn NADH 1 7 monexyn
FADH2.

Kaxnas monekyrna NADH gaet npumepHo 2.5 ATP, akaxaas monekyrna FADH2 — okoro 1.5
ATP npu okncrneHun B apIxarernsHon uenu. Takum obpasom, obuiee kormyectso ATP,
MoJTy4aemoe OT MOJSHOr O OKMCIEHNSI OAHON MOTEKY bl NarbMUTUHOBOM KUCTIOTbI, COCTaBINSET
okoro 106 ATP.

12. Buoxnmmnyeck e MexaHu3mbl 1 YCrioBUS 0opa3oBaHUA KETOHOBbLIX TeJ1.
dansHenLwuve npeBpaLLeHUsi KETOHOBbLIX TeJ

KeToHoBbIe Tena (aueToH, aueroalerar n 6era-ruapokcnbyTmpar) obpasytoTcs B NeYeHn B
YCINOBUSIX, KOr @ YPOBEHb I TOKO3bl HU30K, HanpuMep, Npu rofiogaHun, uabeTe Ui BbICOKOM
noTpedneHnn xxmnpoB. OCHOBHbIE MEXaHN3MbI X 0OPa3OBaHNS:

Beta-ok ucneHue XXMpHbIX KMCINoT: [Mpy OKMUCTIEHWN XXMPHBIX KUCTOT B NeveHn obpasyeTcs n30bITOK
auetnin-CoA, KOTOpbI HE MOXET ObITb MOMHOCTLIO UCMONb30BaH B LKIie Kpebca ns-3a HegocTtarka
okcaroaverara.

KeroreHes: /36biTok auetnn-CoA koHaeHcupyeTcst, 0bpasys KETOHOBbIE Terna. MpoLecc BkItoyaeT
HECKOIbKO (PepPMEHTATMBHbBIX PEaKLIMI, B TOM YmMCrie 0BpazoBaHKE aleToaleTara n ero JarbHelee
npespaLleHne B 6eTa-rnapokcmbyTmpar 1 aLeToH.

[ansHenwmne npespaLleHns KETOHOBbIX Ter:



M cnonb3oBaHue B apyrux TkaHsax: KetoHosble Tena MoryT ObITb MCNOSb30BaHbl KaK arbTEPHATUBHbIN
MCTOYHVMK SHEPrnm B NepUdpepnyeckiX TKaHsIX, TKMX KaK MO3r U MbiLLILIbl, OCOOEHHO B YCIIOBUSIX
HeOocCTarKa rroKo3bl.

M eTraGonuam: B KneTkax KETOHOBbIE TeNna MOryT ObITb NpeBpaLLeHbl 06paTtHO B aUeTni-CoA, KOTOpbLI
3areM MOXET ObITb MCNONb30BaH B LyKIie K pebca arns nosyyYeHnst SHeprum.

3T NpoLIECChl UrpaoT BabKHYHO POrb B NOAAEPKaHUM 3HEPr ETUYECKOro GarnaHca opraHu3va B
YCIOBMSIX CTPECCa U HedoCTaTkKa YriesoaoB.

5.9 IlpumepHbIlii IepeYeHb BOMPOCOB 10 TeMaM

Tema Ne7 Bompocsl s cobecenoBanusi. BoaopacTBopumble BHTAMHHBI.
KupopacrBopumble BUTaMuUHBbI. Pojib BUTAMUHOB B ()YyHKUMOHHPOBAHUM OPraHHU3MAa
XUMHUYECKUE TTPEBPAILICHHS JIUITHJIOB B MPOIIEccax MUIEBAPEHUS.

1. ButamMuHbI, nx K naccudmk aums

BuTaMMHbI — 3TO OpraHnYeckne coganHeHnsl, HeobxoaMmble Arisi HopManbHOr o
doyHKLIMOHMPOBaHMS opraHmnama. OHU KIiaccudmMUMPYHOTCS Ha ABE OCHOBHbIE Ipynnbl:

BaonopacrBoprmMbie BATaMUHbI: BKIIOYAOT BUTaMUHBI rpynnbl B (Hanpumvep, B1, B2, B3, B6, B12) n
BUTaMUH C. 3TN BUTaMMHbI HE HaKanIMBaOTCS B OPraHM3mMe U BbIBOASTCA C MOYOW, NO3TOMY UX
HEOBXOAMMO PeryrApHO NOMyYaTb C NLLIEN.

YXupopacrBopuMble BUTaMUHbI: BKIOYa0T BUTaMmHbl A, D, E n K. 311 BUTamMmHbl MoryT
HaKanMBaTLCH B XXMPOBbIX TKaHSIX M MEYEH, YTO AeNaeT UX NoTpedreHne Goree rmbknMm, HO TakKe
YBEMYMBAET PUCK MMNEPBUTAMMHO3A.

2. OGLKe npeacTaBneHns 0 XMMUYECK OM CTPOEHUU pPa3nUYHbIX BATaMUHOB
BuTammHbl UMEXOT pasHoOOBpazHOE XMMUYECKOE CTPOEHME:

ButamuH A (peTuHon): COCTOUT U3 LIMKIMYECKOM CTPYKTYPbI C ASIMHHON YT IIEBOAOPOAHON LIENBHO.
ButamuH C (ack opbrHOBasi KMCIOTA): COAEPXUT LLECTb YrIiepOaHbIX arOMOB U [iBa r'MOPOKCUMBHBIX (-
OH) rpynnbl, 4TO AenaeT ero BOAOPaCTBOPUMbBIM.

ButamuHbI rpynnbi B: nveloT pasnnyHbie CTPYKTYpbl, HO GOMBLLUMHCTBO M3 HUX CoaepKar asoT U
SBMSOTCS NPON3BOAHLIMA aMUHOKUCTIOT.

Butamun D: npeacrasnser cobon CTeponaHOe CoeaNHEHNE, CUHTEINPYEMOE B KOXE Nog BO3AEMCTBMEM
COJTHEYHOr O CBETa.

3. M exaHM3MbI BO3OEACTBUS BUTaMUHOB Ha OOMEHHble NPoLEecchI

BuTammHb! UrpatoT KIOYEBYHO POrib B 0OMEHHBLIX NPOLIECCaX, OEMCTBYS Kak KOGEPMEHTbLI Ui
KOpak Topbl B BUOXMMMYECKUX peakumnsiX. Hanpumep:

ButamuHbl rpynnel B yyacTByoT B MeTabonmame yriesodos, XUpoB 1 6erkoB, MOMOr as npespaLlarb UX
B 3HEPruto.

ButammnH K Heobxogum aris cuHTesa 6erkoB, y4acTBYOLLMX B CBEPTLIBAHUM KPOBW.

ButamvH D peryrmmpyet obmeH KanbLmsi u ¢ocdopa, YTO BEKHO A1 300POBbs KOCTEN.

4. Ponb BUTaMMHOB B 0bpasoBaHun ¢hepMeHTOB



BuTammHbl 4acTo SBNAIOTCA COCTaBHbIMM YacTaMN (0EPMEHTOB UM HEOOXOAMMbIMM
KOdreKTopaMm Ansd nx akTMBHOCTU. Hanpumep:

ButamvH B6 (NMpvOoKCHH) y4acTByeT B CUHTE3Ee aMMHOKMCIIOT U HEIPOTPaHCMUTTEPOB.
Butamumn B12 (kobarnammH) Heobxoamm ans cuHtesa IHK 1 06pasoBaHms KpacHbIX KPOBSHbIX KIETOK.
ButammnH C cnocobeTByeT CUHTESY KOrriareHa, BEKHOrO A 300POBbS KOXKU Y COGOMHUTENBbHBIX TKaHEN.

5. NNoHATUA O rMNOBUTaMUHO3e, aBUTaMUHO3E, rmnepBUTamMmnHoO3e

M'MnoBUTaMMHOS: COCTOSIHNE, BO3HWKAIOLLIEE MPY HEOOCTaTO4YHOM NOTPEDIEHNN BUTAMMHOB, YTO MOXET
NPVYBECTM K pasniniHbiM 3a0051eBaHNSAM (HanpyMep, LUMHra npu Hegoctarke ButammHa C).

AButammnHoz; 6oree Tsokenasa dopma HegocTarka BUTaMUMHOB, MPY KOTOPO Habrio42eTCs BbIpaKeHHas
HexBaTKa OOHOr O UIM HECKOSBbKMX BUTAMMHOB, YTO MOXET MPUBECTU K CEPBE3HBLIM HaPYLLIEHNSM
3[10POBbS.

' MnepBUTaMMHOS: COCTOSHUE, BO3HUKaKOLLEE My N3BbITOYHOM NOTPEDSIEHNN BUTAMUHOB, OCOBEHHO
XXMPOPaCTBOPUMbIX, YTO MOXKET BbI3BaTb TOKCHMYECKME ek Thbl (Hanpumep, n3bbITOK BUTaMMHA A
MOXET NPUBECTU K NMOBPEXKOEHNIO NEYEHN).

6. BnusiHve 3aHATUX pa3nMyHbLIMU BUOAMM CNOPTa Ha NOTPEOHOCTbL OpraHu3ma
yerioBeka B BATaMMHaXxX

3aHATUSA CNIOPTOM YBENMYMBAIOT NOTPEOHOCTb OpraHM3ma B BUTaMUHaX, Tak Kak dumanyeckast
aKTMBHOCTb TPebyeT GOorbLLEro KommM4ecTBa SHEPT UM 1 MOXKET NPUBOOUTL K YBENNYEHUIO
OKMCIMTENBHOrO cTpecca. CnopTCMeHbl MOMYT HY>KAaTbCS B:

ButammHax rpynnel B gns ynydieHns MeTabonmama SHepr un.

ButammHe C ns 3alumTbl OT OKUCTIMTENBHOMO CTPECcca 1 NOAAEPKKM UMMYHHOW CUCTEMBI.
BuTtamnHe D gns nognepkaHns 300p0oBbsi KOCTEN U MbILLEYHON GlyHK LM,

BuTtamnHe E gnq 3alumthbl KNETOK OT MOBPEXOEHNN.

Taknm 00pazom, NpaBUbHOE NMUTaHNE N AOCTaroMHOE NOTPEDeHE BUTaMNHOB SIBMSKOTCS
BaKHbIMW O7151 NOAAEPKaHNSA 300P0BbSA 1 ONTUMaribHOM dim3nyeckom paboTocnocoBHOCTH.

5.10 IIpuMepHbIii NepeYyeHb BONPOCOB N0 TeMaM

Tema Nel(
Bonpocs! 151 codecenoBanusi no TeMe buoxumuueckne mpouecchbl MPU MbIIEYHOI
AeATeJIbHOCTH U B NePHO/] BOCCTAHOBJIeHHS. BHOXMMHS MBIIIEYHOT0 COKPAIIEHUSI.

1. M aKk pospruyeck e coeoMHeHUs1 B MbILLEYHOM TKaHU
B MbiLie4HON TKaHU coaepKarca crieayroLmne Mak posprnd4eckne CoeanHeHnA.

ApeHosuHTpudocdar (AT P): OCHOBHON MCTOUHMK SHEPr UM LS5 MbILLEYHBIX COKPALLEHWIA.
KoHueHTpaunsa AT® B MbiLLL@x CocTaBnseT npumepHo 5-10 MM.

K pearundocdat (K®P): cryxmt pesepsom ans Geictporo BoccTaHosreHnss AT®. KoHueHTpauus KO B
MblLLLEaX MoxeT gocturarb 20-30 mM.

AperosnHmamdocdar (AAP) v apeHosHMoHodocdaT (AM @P): y4acTByIOT B perynsumm
3HEPreTUYECKoro obmeHa. X KOHLEHTpaumst 3HaUUTENbHO Hke, YeM y AT n Ko,



APODN=

JNlokarmzaupa: ATO n KO HaxogsaTcs B capkonsiasme, a Takke B MUTOXOHAPUSIX, rae
NPONCXOONT UX CUHTES.

2. Benku MbilLeYHOW TKaHu

M MO3UH: OCHOBHOWN COKparnTenbHbIN 6erok, obpasyeT ToncTble gunameHTbl. COCTOUT U3 ABYX TSPKENbIX
N YeTbIpex Nnerkmx uenen. O6ecneqmBaeT CoKpaLLEHNE MbILLILL,

AKTUWH: OCHOBHOW BEMOK TOHKMX GUITAaMEHTOB, Y4acTBYET B 0OpazoBaHNM aK TUHOBBIX GMITAMEHTOB U
B3aUMOLENCTBYET C MAUO3UHOM.

T ponoHuH: Komnnekc 6erkoB (TponoHuH C, | 1 T), perynmpyer B3aMMOAeNCTBME akTUH-MUO3VH B
3aBMCMMOCTM OT KOHLIEHTPaUMK KarbLins.

T pONOMMOBUH: pacnoraraeTcs BOOMb akKTMHOBbIX dMIamMeHTOB, GroKMpyeT CBA3bIBaHWE MUO3NHA C
aKTMHOM B paccrabrieHHOM COCTOSHMN.

Benku capkonnasmbl: BKIOYaOT MUOMTI00MH (XPaHUT KMCIOpOoa) U EEPMEHTDI, YYaCcTBYHOLLME B
meTabonmave.

Benku crpombl: 06ecrnedmBaloT CTPYKTYPHYIO NOAOEPKKY M OPraHN3aLmMio MbILLEHHbIX BOFIOKOH.

S pepHble Genku: y4acTBYIOT B pPeryrisiumm TpaHckpyunumm n penapaummn HK.

3. Xummnyeckne peaKkuuu npu Mbille4HbIX COK palleHUAX

MpY MbILLEYHBIX COKPALLEHNSIX NMPOUCXOAUT CrieaytoLLes:

ATO rugpormayerca ao AP n HeopraHmyeckoro docdeTa (Pi), 4To BbICBOBOXA2ET SHEPTUIO.
MWO3MH CBSA3LIBAETCA C aKTMHOM, 0Opasys ak TOMUO3VMHOBBIN KOMIMJIEKC.

MponcxoguT "cnna" (CoKpaLLIEHNE) 3a CHET NBMEHEHNS KOHAMrypaLmMmn MMOosnHa.
BoccraHoBrneHne AT® ns AL® n Pi nporcxoguT ¢ NOMOLLBIO KpeatuHdpocdaTa v apyrmx
METabONMMYECKNX NyTeN.

4. Xmnyeck ve npespaLleHusi npy paccnadrieHnm MblLLL,
Mpwn paccrnabneHnn MblLL;

Kanbupmin BO3BpaLLI@eETCA B CapKOMIasMarnyeck i peTUKYIyM, YTO MPUBOOUT K PacLLENSIEHNIO aKTUH-
MMO3MHOBOIr O KOMIMSIEKCa.

AT® cBA3bIBaETCA C MMO3MHOM, YTO MO3BOMSAET eMy OTAEMUTLCA OT aKTUHA.

MponcxoguT BoccTaHoRMeHre 3anacoB AT® u kpearmHdocdeara.

5. Ponb AT® B aByx¢a3HOU MbILLEYHON AeATENbHOCTU

AT Heobxoaum ans:

CokparueHns Mol (rugporma ATO).

PaccrnabnieHna mbiy, (BocctaHoBrneHne AT® v TpaHCopT KarbLmst 00parHO B CapKOnsiasMarnyeck i
PETUKYITYM).

6. Ckopoctb pacxopoBaHusa AT @ npu HaNPs>KeHHON MbILLeYHON paboTe

CkopocTb pacxogoBaHust AT® moxer gocturarb 1-2 MM/c npu NHTEHCMBHON 3nyecKkom
Harpy3ke, 4YTo 3aBUCUT OT TuNna paboTbl 1 YPOBHSA TPEHMPOBaHHOCTH.

7. M oW HOCTb, EMKOCTb, CKOPOCTb pa3BepTbiBaHUSA U 3dxhek TMBHOCTb PeCMHTE3a
ATOD



M OLLHOCT b MakCrMaribHasi CKOPOCTb, C KOTOPOW MOXET cuHTE3npoBatbed ATO.

EmMKocTb: 06Lee konmuectBo AT, KOTOPOE MOXKET BbITb CUHTE3MPOBAHO 3a ONPEOEieHHbIN NEPMOA.
CKOpOCTb pasBepTbIBaHUA: BpeMsl, HEOOX0aAMMOE A4St JOCTUXKEHNS MaK CUMaTbHON MOLLIHOCTW.
AhtheK TMBHOCTb: COOTHOLLIEHWE MEKY KONMYECTBOM CUHTE3VPOBaHHOrO AT® 1 3arparamu SHepru.

8. M oW HOCTb, eMKOCTb 1 CKOPOCTb pa3BepTbIBaHMA K peaTuHgocthok MHa3HOM
peakumm

M owHocTb: KpearnHdiocdoknHasHas peakLumsi 0brigaaeT BbICOKOWM MOLLHOCTLEO, obecnevmsas ObicTpoe
BOCCTaHOBIeHNe AT® B yCroBusiX MHTEHCUBHON m3U4ecKon Har py3ku. MOLLHOCTb peakLIiMn MOXET
pocturarb 3-5 morb AT® Ha MMHYTY Ha 1 KI' MbILLEYHOM Macehl.

EmMKocTb: EMKOCTb peakLmm or paHn4eHa 3anacamm KpearnHdocdeTa B MblLLLIaX, KOTOPbIE COCTaBNsoT
okoro 100-150 r Ha Kr MbILLEYHON MacChl. 3TO NO3BOSISET NOOAEPKMBATD BbICOKYH MOLLHOCTL B
TedeHune 10-15 cekyHa.

CkopocTb passepTbiBaHUA: CKOPOCTb pasBepThIBAHNSA PEaK LM O4EHb BbICOKas, YTO NO3BOSAET
6bicTpo BocnonHATb AT® B Hauarne qumanyeckon ak TUBHOCTW.

Buoxummnueck ne dak Topbl: OCHOBHbIE AKTOPDI, ONPEOENAOLLIME MOLLHOCTL U CKOPOCTb
PasBEPTLIBaHMS, BKITFOYAOT KOHLEHTPaLMIO KpearnHdocdara, ak TMBHOCTb KpearnHA0CGoK MHa3b! U
ypoBeHb A1D.

9. Ponb KpeatuHdocdaTHON peak Liun B 3HePreTuyeck oM obecrie4eHnm
MbILLEYHON PaboTbI

K pearnHdocdarHas peak LimMs UrpaeT KItoveByHo porib B BbICTpoM obecnedeHnmn sHeprum asis
KparKkOBPEMEHHbIX M BbICOKOMHTEHCMBHBIX qum3nyecknx Harpy3ok. OHa Nno3BorseT ObICTpo
BoccTaHaemBarb AT®, YTO KPUTUYHO B NEPBbIE CEKYHbI qN3MHECKON aKTUBHOCTU, Korga
a0pOBHbIE NYTU ELLE HE aKTUBNPOBAHDI.

10. Ponb rnvkonmsa B 3HepreTnyeck oM obecrie4eHMn MbilLie4HOM paboTbl

[ rMKOrmM3 obecnevmBaeT SHEPT MO A1t MbILLEYHOM pabOThI B YCIOBUSX YMEPEHHOW U BbICOKOM
WMHTEHCUBHOCTN, OCOBEHHO Npu OrmMTENbHbIX Harpy3kax. OH No3BOsIET OLICTPO reHEPUPOBATL
AT® 13 rnoKo3bl, YTO BAKHO B YCIOBUSIX HeOOCTarka Kucropoga. [ fiMkonma Takxe
obecne4nBaeT NPOMEXYTOUHbIE NPOAYKThI A9 AANbHENLLEr O OKUCTIEHNS B @9POOHbIX NMYTSIX.

11. CyLHOCTb MMOKMHA3HOW peakLin U ee porib B dHEPreTU4ecK oM
obecrie4eHnn MbILLEYHOU paboTbl

MuoKnHasHast peakumst (MM peak Luns KpearnHAoCoKMHaabl) NpeacTasnsier cobon npoLecc, B
KoTopoMm KpearnHdocdar nepenaet docdarHyto rpynny Ha AP, obpasysa AT n kpearuH.
3Ta peakums obecrneqmBaeT BbICTpoe BocCTaHoBMeHME AT® B MbILLILIAX, YTO KPUTUYHO a5
NOOAEPKaHNS MbILLEHHOWN aKTUBHOCTU B YCIOBUSIX BbICOKOW Har py3KW.

12. M ak cuMmarnbHbIe MOLLHOCT b, EMK OCTb, CKOPOCTb pa3BepThbIBaHUA U
3chheKk TUBHOCTb a3pobHOro pecnHTesa AT P

M ak cumanbHas mowwHocTb: A3pobHbI pecrHTes AT® nmeet Boree HU3KYH MOLLHOCTb MO
CPaBHEHWIO C aHasPOBHbIMK My TaMK, gocTurast 1-2 morb AT® Ha MMHYTY Ha 1 K MbILLEYHOM Macehl.
EmMkocTb: EMKOCTb aspOBHOro pecuHTE3a 3Ha4UMTENBHO BbILLIE, TaK KaK OH MOXET NOAAEPKMBATLCA B
TeveHvie ArMTeNbHOr o BpeMeHn (MUHYThI U Yachkl) Briarofapst 3anacam rimkoreHa v KMpoB.

CkopocTb passepTbiBaHUA: CKOPOCTb pasBeEPTLIBAHNS a9POBHOr0 PECUHTESA HIKE, YeM Y aHadPOBHbIX
nyTen, n TpebyeT BpemeHn N aKTUBaLMK.



Adhek TMBHOCTL: A3p0oBHbLIN pecHTed ATD Goree adpek TMBEH B NiaHe UCMomnb30BaHNs CyOCTparos,
TaK Kak npov3soauT Gorblue ATD 13 0gHOM MOSEKYITbI FIIFOKO3bl UMM XKUPHOM KUCIOTbI.

13. Ponb aspobHoro nyTu pecuHTesa AT® B 3HepreTnyeck om obecrie4eHnm
MbILLEYHON paboTbl

A3pOBHLIN NyTb pecuHTe3a AT obecneqmnBaeT YCTONUNBYHO U OFMTENBHYHO SHEPr K0 Of1A
MbILLEYHON pabOoTbl, OCOBEHHO MPW HU3KOW N CpeaHeN MHTeHCMBHOCTU. OH No3Borsier
MCNOMb30BATb XXMPOBbIE 1 YT NIEBOAHBIE 3aNachl, YTO KPUTUYHO AS19 MPOOOIPKUTENBHBIX
Jm3nNYECKNX Har py30K.

14. Xapak TepucTmka aHepreTnyeck oro obecrie4eHms ynpaxxHeHUu B U3dopaHHOM
BUAe M3K ynbTYPHO-CITOPTUBHON OEATENBHOCTH

[ns npumepa, B rnerkon arnetuke (ber Ha AnMMHHbIE OUCTaHUMN) SBHEPreTUYECKOe obecriedeHe
OCYLLIECTBISETCH NPENMYLLIECTBEHHO adpObHbIM MyTeM. B aTom BMAe criopTa BaKHa BbICOKad
EeMKOCTb adpOBHOM CUCTEMBI, YTO NO3BOSAET CNIOPTCMEHaM MOAAEPKMBATbL UHTEHCUBHOCTb Ha
NPOTSPKEHNM BCEV OUCTaHLMW. 3anackl MMKOreHa M XXUPOB UIpatoT KITKOYEBYHO POrb, a TaKXKe
BaKHa TPEHNPOBaHHOCTb, KOTOPas YBENMUMBAET Appek TMBHOCTb MCNOMb30BaHMS KMUCropoaa v
yry4LLUaeT BOCCTaHOBIEHME MOCHe Har Py30K.

5.12 Muckycenst

Tema Nel
KoMiiekT npuMepHBIX BONPOCOB JIs AUCKYCCHH

Ctagnn npeBpaLLeHUI BeWeCcTB B aCCUMUIALIN U OUCCUMUNALIAN,

Accnmmnaums (aHabonmam) BKIMOYaeT CTaanm:

[MorroLueHne NUTarenbHbIX BELLECTB.

Mx npeobpasoBaHve B Boriee CrioxHble MOreKy bl (Hanpumep, CvHTE3 BenkoB, YrieBoaoB M XKUPOB).
Aucermunnaums (karabommam) BKIOYaeT CTaaunu:

PacLuenneHme criokHbIX MOreKyI Ha 6oriee NnpocTble.

OcBoboxaeHve 3Heprum, KOTopas UCMOSb3YETCA OIS )KU3HEAETENbHOCTM KIETOK.

B3aumocessb Mexay aHabonmyeck MMM 1 KaTtabonmyeck MMy npoLieccamm:

AHabornm4yeckme 1 Karabormyeckne NpoLLECChl B3aMMOCBSI3aHbl YEPE3 SHEPrETUYECK N OOMEH. DHEPr S,
BbICBODOXJaemasn B Xx04e Karabomnmama, MCrorb3yeTcs Aris CUHTE3A CIOXHbBIX MOSIEKYI B aHabormawve.
3TM NpoLecChl peryrmmpyroTca ropMoHamm 1 deepMeHTaMu, obecrniedmeas GarnaHc Mexay CUHTE30M U
pacnanoMm BELLIECTB.

M 3meHeHns B 0OMeHe BeLEeCTB C BO3PACTOM M Nod BNMAHUEM hiyHK LIMOHAINbHON aK TUBHOCTM:

C Bo3pacTomM 0OMeH BELLIECTB 3aMELYINETCS, YTO MOXKET NMPUBECTU K YBENUYEHMIO XKUPOBOW Macchl U
CHVDKEHUIO MbILLEYHON. PYHKLIMOHArbHas ak TMBHOCTb, HA0BOPOT, MOXET YCKOPSITb OOMEH BELLIECTB,
yryuLuas Metabonmam 1 cnocobCTBy A NOAAEPKAHNIO MbILLIEYHON MacChl.

BnusiHme nuTaHMA Ha OOMEHHbIe NPOLECChI:

MyTaHWe OKasbIBaeT 3HaUUTENBHOE BIMSIHNE Ha OOMEH BeLLEeCTB. HeoocTarok unm n3bbITOK NUTaTenbHbIX
BELLIECTB MOXET HapyLUMTL BaraHc aHabormama v karabornmama, YTo MOXKET MPUBECTU K PadinyHbIM
3a00reBaHMAM, BKIHOUaS OXMpeHne, anabet n cepagqHO-CocyamcTble 3abornesaHms.

OcHoBHble HanpaBneHns N3MEeHEHN OOMEHHbIX MPOLIECCOB NPY afanTaLumn opraH1M3ma:

Mpy n3MeHeHN yCrioBuiA CyLLIECTBOBaHWS OPraHn3M MOXET:

Y BEMMUMBATb Ui YMEHBLLATH CKOPOCTb OOMEHA BELLIECTB.

M3MeHSATb COCTaB U KOnmM4ecTBO IEPMEHTOB.

A[anTMpoBaTbC K HOBbIM MCTOYHMKaM 3HEPrun (HanpumMep, Npu N3MEHEHnn OUEThI).

®YHK LMK CTPYKTYPHbIX KOMMOHEHTOB KIETKW B OOMEeHe BeLLeCTB:



CTpyKTYypHbIE KOMMOHEHTbI KIETKU, Takme Kak MemMBpaHb!, OpraHesbl U LIMTOCKENET, y4acTBYIOT B
TPaHCMOPTUPOBKE BELLIECTB, 0OECIEYNBAIOT CTPYKTYPHYIO NOAOEPKKY U YHacTBYIOT B perynsuum
0BMEHHbIX MPOLLECCOB, BKIOYasi CUHTES U pacnag, MOSIEKY .

CTtpoeHue ¢hepMeHTOB U UX KOMIMOHEHTbI:

DepMEHTBI COCTOSAT 13 BENKoBbIX MOrIEKYI (anodePMEHTOB) 1 He BenKoBbIX Mosekyn (KOhepMeEHTOB).
KodeepMeHTbl MoryT ObITb BUTaMMHAMKM UK UX MPOM3BOAHBIMM U HEOOXOAMMbI Af1A ak TUBaLMK
depmeHToB. AnodepMeHT cam Mo cebe He aKTUBEH, HO B COMETaHUN € KOGEPMEHTOM 0BpasyeT ak TUBHbIN
PePMEHT, KOTOPbIN KaTarma3npyeT peakLimi.

U 30ochepMeHTDI:

N3othepmeHTbl — 3TO pasHble qopMbl OOHOMO U TOro XXe oepMEHTa, KOTOPbIE KararmanpyroT OaHY U Ty
XXe peaKkumto, HO MOryT OTSIMYaTbCs MO CTPYKType, CBOMCTBaM M peryrsaunn. OHM NO3BONSOT OpraHu3My
qOanTUPOBAaTLCH K PasniMyHbIM YCIOBUSM 1 TPpeboBaHMAM MeTabormama.

9. CyLHOCTb aKTMBaLMKU U MHIrMOMpPoBaHUA depMeHTOB

AKTUBaLMS EPMEHTOB — 3TO MPOLLECC, NPU KOTOPOM (PepMEHTbI CTaHOBATCS Bornee ak TMBHLIMU U
CNOCOBHbI YCKOPSATH XMMMYECK e peakummn. MHrnbmnposaHmne, HaobopoT, — STO MNPOLECC, MPY KOTOPOM
aKTUBHOCTb EEPMEHTOB CHXKAETCA UM OroKMpyeTcs.

q)aKTOpr, OKa3biBaroLjue BrinaHue:

AKTUBauus:

KodepmeHTbl 1 KOak Topb! (Hanpumep, BUTaMUHBLI U MUHEParbl).

N3ameHeHne pH n Temneparypebl.

MpoayKTbl peakumm, KOTOpbIe MOTyT akTUBNPOBaTE GOEPMEHT.

NHrubmnposaHue:

KOHKYpPEHTHbIE MHTMBUTOPBI, KOTOPbIE KOHKYPUPYIOT C CyOCTPaTOM 3a aKTUBHbIV LIEHTP.
HexOHKYpEeHTHbIE MHMMBUTOPbI, KOTOPbIE CBA3BIBAOTCH C (PepMEHTOM B APYroM MeCTe.
N3ameHeHne pH 1 Temneparypbl, KOTOPbIE MOTYT AEHATYpUPOBATb EEPMEHT.

10. M exaHn3M ¢hepMeHTaTMBHOr O KaTtanuaa
DepMEHTATUBHBIN KaTanMa NpoNCXoamT Yepes HECKOMBbKO 3Taros:

CessbiBaHUue cyberparta: CybcTpar CBs3bIBaETCS C 8K TUBHBIM LIEHTPOM ¢hepMeHTa, 0bpasys KOMMNIIeKC
drepMeHT-cyoCTpar.

M peobpaszoBaHmne: PEPMEHT CHUKAET aKTUBALIMOHHYHO SHEPrUI0 PEAKLMM, YTO NO3BOSSET cydCcTpary
npeobpasoBarLCH B NPOOYKT.

OTpeneHne npogykTa: [1pogyKT peakummn oTAeNseTcs OT iepMEHTa, KOTOpPbIN MOXET CHOBA
CBSA3bIBATLCS C HOBLIM CyOCTparom.

11. OnpepeneHvie BUTAMUHOB

BuTaMMHbI — 3TO OpraHMyYecKk e CogaNHEHS], HEOOXOAVMbIE OPraH3My B MarblX KONMYECTBax Ay
HOPMarbHOrO dyHKLIMOHUPOBaHMS, POCTa U NoaaepKaHWs 300poBbsi. OHW He CUHTEIVNPYHOTCS B
[IOCTarO4HOM KOMMYECTBE B OpraHN3Me U AOMKHbI NOCTYNarb C MULLIEN.

12. K naccudmk auus ButammHoB
ButamyHbl KnaccudumumpyroTcst Ha BOAOPaCcTBOPUMbIE U KMPOPacTBOPUMBIE.

BaopopacreopyMbie BUTaMUHBbL:

ButamuH C (ackopbuHoBast KMCroTa)

ButamuHbl rpynnel B (Hanpumep, B1, B2, B6, B12)
XupopacrBoprMbie BUTaMUHbI:



ButamuH A (petmHon)
Butamun D (kanbupmdoepon)
ButamuH E (Tokodepon)
ButammH K (dmnroxuHoH)

13. PyHK UMK BOOOPACTBOPUMbIX BUTaAMUHOB
BOD,OpaCTBopI/IMbIe BUTAMUHbI BbINOJTHAKOT MHOXXECTBO ijHKU,I/Iﬁ, BKJTHO4a4A:

ButamuH B1 (TMammH) — y4acTByeT B 0OMEHE yrIIeBOAOB.
Butammn B2 (prbodaiaBnH) — HeobXxoamm Asis MeTabonmama XXUpoB 1 YT ieBoaoB.
ButammH C — aHTMOKCMOaHT, CNOCOOCTBYET 32KMBIEHMIO PaH M YCBOEHWIO XKeresa.

14. PyHK UMM XKMPOPACTBOPUMbIX BUTAMUHOB

ButamuH A: HeoGxoomm ans 3peHmns, NogagpkaHms 300poBbs KOKM Y UMMYHHOW dyHKLMK.
ButamuH D: Peryrmmpyer obmeH kanbums n docdopa, cnocobeTByeT MUHEpann3aLmm KOCTEN.
ButamuH E: AHTUOKCUOGHT, 3aLUMLLGET KIIETKM OT NOBPEXKOEHUN.

ButamuH K: Y4acTByeT B NpoLecce CBEPTLIBAHUS KPOBU.

15. ABUTaMMHO3, N'MNOBUTaMUHO3, FrMNEPBUTaMUHO3

AButammHoz: [onHoe OTCyTCTBME BUTaMMHOB B OpraHmn3mMe, 4To NpuBoOaONUT K CEPLE3HbIM 3300neBaHNSM.
r'mnoBUTaMMHO3: HenocTarok BUTaMMHOB, KOTOprVI MOXET BbI3bIBaTb JiErKmne nnn yMmepeHHbole
CUMMNTOMbI.

rI/II'IepBVITaMVIH(B: M30bITOK BUTAMUHOB B OopraHn3mMe, 4To MOXeET NMPUBECTU K TOKCUYECKNM S(hiﬁKTaM,
ocobeHHo ans XNPOopPacTBOPUMbIX BUTAMNHOB.

16. Hegocratok BogopacTBOpUMbIX BATAMUHOB

Henocrarok BoAOpacTBOPMMbIX BUTaMMHOB NPUBOANT K FMNOBUTaMMHO3Y ObICTpee, YeM HEOoCTaToK
XKMPOPaCcTBOPMMBIX, MOTOMY YTO BOAOPaCTBOPVMbIE BUTAMUHbBI HE HEKaNIMBaIOTCS B OPraHm3me 1
ObICTPO BbIBOASTCS C MOYOM. YKMPOPaCTBOPMMbIE BUTaMHbI MOMYT HaKanmMBaTbCsl B XKMPOBbIX TKaHSIX,
YTO 3amMenyIsieT NPOSIBIEHNE CUMMTOMOB MX HEOOCTATKA.

17. CtpoeHue u ponb AT

AfpeHosnHTprdocgopHas kucrota (ATP) coctomT 13 gaeHosvHa 1 Tpex gocdatHbIX rpynn. OHa
CITY>XUT OCHOBHbLIM UCTOMHUKOM 3HEPr M 151 KNETOYHbIX NpoLeccos. [Mpy rugponmae ogHon 13

docdatHbIx rpynn AT

5.13 duckyccust
Tema Nel2

KomniekT npuMepHBIX BONIPOCOB 1JIsl AUCKYCCHH
1M aKpo3prmnyecKk ne cCoeaMHeHuA B MbILLEYHON TKaHU

B MbiLLe4HOM TKaHN OCHOBHbIMU MaKpo3pr "4ECKMMnN CoeaMHEHNAMAN ABIMAOTCA

aneHosnHTpudocdar (AT), kpearnHdocdaT 1 aneHosnHandocder (ALD).
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K oHueHTpaums:

AT®: okoro 5-10 MM B nokoe.

K pearmnHdocdar: 20-30 mM.

JTokanusauus:

AT® HaxoOuTCs B CapKomnasme U MUTOXOHOPUSIX.

KpearmHdocdaT Takke NoKanmayercsl B CapKoniasMe, rAe OH CIyXKUT pesepBOM st BbICTporo cuHTesa
ATO.

2. Benku Mbille4yHOU TKaHU

M noauH:

Copepkutcs B TONCTbIX Mnodmbpuiiiax, coctaensaet okosio 50% obLuero 6erka mbiwiupl. Obecnedmsaet
COKpaLLeHune, B3aMOLENCTBYS C aKTUHOM.

AKTUH:

HaxognTcs B TOHKUX My1odmbpurniax, coctaensier okorio 20% obLuero 6erka. Y yactByeT B 00pasoBaHUM
aKTMHOBbIX UMIaVIEHTOB, B3aMOOENCTBYET C MUO3VHOM.

T pONOHUH:

Cocrout 13 Tpex nogeamHuy, (TnC, Tnl, TnT), cBA3LIBAETCS C aKTUHOM U MMO3VHOM, PEryIMpYyET
COKpaLLeHme.

T pONOMNO3UH:

Pacnonaraercs BOOMb akTMHOBbIX qUIaMEHTOB, BrOKUPYET CBSA3bIBaHWE MMO3NHA C aKTUHOM B MOKOE.
Benku capkonnasmbl;

BkrtouaoT MMorniobrH (CBALIBAET KNCIOPOa) Y EPMEHTbI, Y4acTBYHOLLME B META0OIM3ME.

Benku crpombil:

Ob6ecneqmBaloT CTPYKTYPHYIO NOAAEPKKY, HANPUMED, OUCTPOGMH.

Benku apep:

Y4acTByIOT B perynsaumm TpaHcKpunumm 1 penapauum OHK.

3. XuMunyeck ne peak Lium rnpuv MbiLL€YHbIX COK paLLeHUAX
Mpn cokpalLleHn MbILLL, TPOUCXOOUT CriedyroLLee:

AT rugpormsyerca oo AP n HeopraHmyeckoro docdera (Pi), YTo NpMBOANT K akTMBaLMK MUO3VHA.
MWO3MH CBA3BLIBAETCA C aKTMHOM, 00pasys ak TOMUO3VMHOBBIN KOMIMJIEKC.

CoctosHure "cuna" (power stroke) NprBOaUT K CMELLIEHNIO aKTUHOBbLIX (NaMeHTOB.

BoccraHosrneHne AT® m3 kpearnHdocdaTa 1 rioKo3b! (FMKONM3 U OKUCTIMTENbHOE
docchopunpoBaHme) obecnevnBaeT NOBTOPHOE CBSA3bIBaHME MMoanHa ¢ ATO.

4. Xmnyeck ve npespaLLeHusi npy paccnadrieHnn MblLlL,
Mpwn paccrnabneHnn MblLL;

ATO cBA3LIBAETCS C MMO3VHOM, YTO NPUBOOMT K OMCCOLMALIMN ak TOMMO3MHOBOMO KOMISIEKCa.
Kanbumn (Ca?* ) Bo3BpaLLaeTCsi B CapKOMIadMaTnyecKuii peETUKYITYM, YTO NPUBOAUT K pacLensieHnto
TPOMOHMHA U TPOMOMMO3MHA OT aKTUHOBbLIX ITaMEHTOB.

Y MeHbluaeTcs ypoBeHb AT®, 4TO NPUBOAUT K paccriabrneHunio MblLLL,

5. Ponb AT® B AByx¢a3HON MbILLEYHON AeATENbHOCTU
ATO® Heobxooum ans:

CokpaLleHns: 0becnevmnBaeT 3HEPTr M0 4K akTUBALMN MUO3VHA.
PaccrnabneHunst HeobxoaMMOo ArA ANCCOLMaLIMM MMO3VHA OT akTUHA U ANA Nepekadvkm Kanbumsi 06paTHO B
CapKOoMnasMarn4ecknii peTuKysyMm.



6. CkopocTtb pacxogoBaHus AT ® npu HanpsHKeHHON MbiLLeYHOoN paboTte

CkopocTb pacxogoaHus AT® moxer gocturarb 1-2 MM/c npu MHTEHCUBHOW GM3UYECKON
Harpy3ske, YTo 3aBMCUT OT THMNa MbILLEYHON aKTUBHOCTU (83pOBHOMN M5 aHa3POBHON).

7. Mapametpbl pecuHTesa AT P

M oLLHOCTb: CKOPOCTb, C KOTOPOW Npon3soanTcs AT, namepsieTcs B BaTTax.

EmKocTb: o6Lee konmuectBo AT, KOTOPOE MOXET BbITb CUHTE3MPOBAHO 3a ONPEOENiEHHbIN NEPMOA.
CKOpOCTb pasBepTbIBaHUA: BpeMsl, HEOOX0aAMMOE A1st JOCTUXKEHMS MaK CUMarbHON MOLLIHOCTW.
AdhheK TMBHOCTb: OTHOLLIEHNE NPON3BEOEHHON 3HEPT MW K 3aTPa4EHHON SHEPT MK Ha CMHTE3 ATO.

8. M oLWHOCTb, eMKOCTb U CKOPOCTb pa3BepTbIBaHUA K peaTunHdoctok UHa3HOU
peakuumn

M owHocTb: KpearnHdocdokmnHasHasn peakumst (KOK) obecrnedmBaeT BbICOKYH MOLLHOCTb, TaK Kak
no3BorsieT ObICTPO cHTEsnpoBaTb ATP 13 kpearnHgocdeara n AP, 310 0coOEHHO BaKHO B Ha4ane
dM3NHECKON aKTUBHOCTMU.

EmMKocTb: EMKOCTb 3TOM peakumm or paHM4eHa 3anacaMmm KpearmHdiocdara B MblLLLAX, KOTOpbIE MOTryT
ncyepnbliBarbes B TedeHne 10-15 cekyHa MHTEHCMBHOM paboThl.

Ckopocrb pa3BepTbiBaHUA: CKOPOCTb peaKLMN O4eHb BbICOKas!, YTO NO3BONSIET ObICTPO BOCMONHSATH
AT® B yCrioBusix KparkOBPEMEHHOM Har py3KW.

Buoxummnyeck ne dak Topbl: OCHOBHbIE (aKTOPbI, OnpeaensoLLme MOLLHOCTb U CKOPOCTb, BKIKOYAOT
KOHLIEHTPpaUmMIO KpeatnHdocdaTa, ak TMBHOCTL K pearnHGoctok MHasbl 1 ypoBeHb ALD.

9. Ponb KpeatuHdocdaTHON peak Liun B 3HEPreTnyeck oM obecrie4eHmm
MbILLIEYHON PaboTbI

K pearnHdocdarHas peak LiMs UrpaeT KIto4eByHo porib B ObICTPOM obecnedeHnmn sHeprm asis
KpaTKOBPEMEHHbIX Y MHTEHCYBHbIX M3n4ecknx Harpy3ok. OHa no3Bonser bbICTpo
BOCCTaHaBmmBarb ypoBeHb AT®, HeoBXOaMMBIM A1 COKpaLLEHNSt MblLLLL, OCOBEHHO B NepBble
CEKYHAb! qM3MNHECKON aKTUBHOCTMW.

10. Ponb rnvkKonmsa B 3HepreTnyeck oM obecrie4eHmn MbiLe4HOU paboTbl

[ rMKOrmM3 obecneqmBaeT SHEPT MO A1t MbILLEYHOM padOThI B YCIOBUSX YMEPEHHOW U BbICOKOM
WMHTEHCUBHOCTW, 0COBEHHO KOTAa 3anach! K pearmHdocdeara ncroaiotes. OH no3eossieT 6bICTpo
reHepuposarb AT® 13 roKo3bl, YTO OCOBEHHO BAXKHO NPY aHadPOOHbLIX YCIOBUSIX, KOraa
KMCriopoda HeaoCTarovHo.

11. CywWHOCTb MMOKVUHA3HOW peakLin U ee Porib B 3HEPreTUYECK OM
obecneyeHmn Mbie4HON paboThbl

MuoKMHa3Hast peak s (MM peakLImMs KpearMHACOK MHasb!) BKITKOYaET NpespaLLlieHne
KpearuHdocdeTa B KpearuH ¢ obpasoBaHeM AT®. 3Ta peakums BaxkHa Anst ObICTporo
obecredeHnst MblLLLL SHEPrmnen, 0COBeHHO B Havarne qumanyeckon ak TMBHOCTU 1 NpU
KparKkOBPEMEHHbIX Har py3Kax.

12. M ak cumarnbHbIe MOLLHOCT b, EMK OCTb, CKOPOCTb pa3BepTbIBaHUA U
achheKk TUBHOCTb a3pobHOro pecuHtTesa AT P



M owwHocTb: A3pobHbI pecnHTes ATD nmeet 6oriee HU3KYH0 MOLLIHOCTb MO CPaBHEHNIO C aHa3pOBHBbIMK
NyTAMM, HO ODECNEYMBAET YCTONUMBYHO 3HEPTUIO HA ATMTENBHBIN CPOK.

EmMkocTb: EMKOCTb adpOBHOro pecuHTEsa BbICOKa, TaK Kak 3anachl rMKOreHa v KMpoB B OpraHname
NPaKTUYECKW HE NCHEPTAEMbI.

CKopocTb pa3BepTbiBaHUA: CKOPOCTb a3p0oBHOro pecnHTE3a HDKE, YeM Y aHadpOOHbIX NyTen,
TpebyeT BpeMeHN LJ19 aKTUBaLMN.

Adhek TMBHOCTL: A3pOoGHbLI Ny Th 6oree adubekTBeH B niaHe nponssoacTea ATD Ha eauHuLy
cybcTpara (FnoKo3bl UM XK1pa).

Buoxummnyeck ne dak Topbl: OCHOBHbIE GBKTOPbI BKITOYAOT AOCTYMHOCTb KMCIOPoada, akTMBHOCTb
OKUCIUTENBHBIX (EEPMEHTOB M YPOBEHb CyOCTPaTOB (r/IHoK033, XKUPHbIE KUCTOThI).

13. Ponb a3pobHoro nyTu pecuHTesa AT® B aHepreTnyeck om odecriedeHnm
MbILLIEYHON PaboTbl

A3poBHbIN NyTb pecnHTesa AT obecnedmBaeT yCTONUMBYIO U ONUTENBHYHO SHEPT IO Ans
MbILLEYHON pabOoTbl, OCOBEHHO NP HU3KOW N CPEaHEN MHTEHCMBHOCTU. OH NO3BOSIET
MCNOrb30BaTh 3aMnackl XXMPOB W Yriesod0B, YTO KPUTUYECKM BEKHO A1 NPOAOIPKUTENbHbIX
JM3N4ECKNX Har py3oK.

14. Xapak TepucTrKa 3HepreTuyeck oro ooecrneveHns ynpakHeHun B U3dpaHHOM
BUAe qM3KynbTYPHO-CIIOPTUBHOU AEATENLHOCTU

[11151 KOHKPETHOr 0 BMAa qM3KYIbTYPHO-CNIOPTUBHON AEATENBHOCTY (Hanpumep, 6er Ha AnMHHbIE
ANCTaHLMKN) XapakTEPHO NpeobrigaaHmne aspobHOro MeTabornmama, KOTopbIn obecredmBaeT
CTaOUIbHBIA NOTOK 3HEPr NN Ha MPOTSPKEHMM BCEM TPEHUPOBKUW. B Haqane 3abera Moxer
NCMOSb30BaTLCH KpearnHGIOCKaT 1 rMKOnM3, HO MO Mepe YBENMMYEHNST BpEMEHW Har py3Ku
a0pOOHbIEe NPOLIECCHI CTAHOBATCS OCHOBHBIMW. OdXPeK TUBHOCTb MCMONb30BaHWS XKUPOBbIX
3aracoB TaK>Xe BO3PacTaeT, YTO MO3BOSISET CNOPTCMeHaM NOLAEPKUBATE BbICOKYHO
pPaboTOCNOCOBHOCTb HA ANNTENBHBIX ANCTaHLMSIX.
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