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

Hens quctuminubel buoxumus ¢uznueckoil KyiabTypsl — GOpMUPOBAHKUE MIPEICTABICHUS
0 LIEJIOCTHOM CTPOCHHH U (PYHKIIMOHUPOBAHUH YEIIOBEUECKOTO OPraHN3Ma; MMOJIydYeHHe 3HaHUH O
XUMHUYECKON CTPYKType M OOMEHE BEIEeCTB B OpraHM3ME YeIOBeKa, M3Y4eHHE OCOOCHHOCTEH
OMOXMMHYECKHX TPOIECCOB MPH (PH3UUECKUX TPEHUPOBKAX.

3aa4yu TUCHUIUINHBIL:

1. 3HAKOMCTBO C XUMHYECKMMH 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 OCOOCHHOCTEH BBIOIHAEMOM
¢u3nveckoil Harpy3k, 3aKOHOMEPHOCTH NPOTEKAHUS BOCCTAHOBUTEIBHBIX
IPOLECCOB M  MPOLIECCOB OMOXMMHMYECKON aJanTaluud TOJ BIHSHHEM
CUCTEMATUYECKON TPEHUPOBKU, KOTOPBIE JIEKAT B OCHOBE.
3. dopMHUpOBaHUE Yy  CTYACHTOB  yYMEHHMH  HCIOJIb30BaHUS
MCIIOJIb30BaTh IOJYYEHHbIE NPEICTABJICHUS W 3HAHUS JJIs COBEPIICHCTBOBAHUS
(bu3MYECKUX KaueCTB YeIOBEKa U MOBBIIICHUS CIIOPTUBHON pabOTOCIIOCOOHOCTH.
4, AKTHBU3aIUsl TMO3HABATCIIBHON  JEATCIILHOCTH — O0YyYarouXcs,
HaIpaBlIeHHAs HAa YCBOCHHE U TiepepaboTKy nHGopMaIuu, IpuoOpeTeHne yMeHHH,
cnenupuIecKux JUisi 00acTu uxX Oyaymied mpoecCHOHATBHON ACSITEILHOCTH C
Y4€TOM CYIIHOCTH OMOXUMHUYECKUX MPOLIECCOB.
[TmanupyeMbIMH pe3ylbTaTaMyd 0Oy4eHUS MO JAUCIHUILINHE (MOIYJIIIO), SIBIISIOTCS 3HAHUS,
yMeHHUsl, HaBbIKU. [lepeueHp MiIaHupyeMbIX pe3yslbTaToB OOYyYeHHUS MO AUCHHUIUIMHE (MOAYIIO),
COOTHECEHHbIX C IUIAHUPYEMBIMH pe3yJIbTaTaMU OCBOEHUS 0Opa30BaTENbHOM IpOrpaMMbl,

IpeAcTaBiIcH B Tabuie 1.

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

Pe3ynbTathl 00yueHUs MO AUCIUTIINHE
Kon u Komu
Hazsanue OITOII hopmymnupoBka
BO, (Gopmynuposka WHANKATOpa Koxn
COKpaIleHHOE KOMIIETEHIIHH JOCTHIKEHHS pesyb DOopMyNIHpOBKa pe3ynbTaTa
KOMIICTCHIIU
Tara
44.03.01 YK-7 : Cnocoben YK-7.1B : PI1 3HaHue | OCHOBHBIX CPEICTB, POPM,
((He,[[aI‘OFI/I‘IeCKOC MOAJACPIKMUBATH ITonumaert POJib 1 METOOOB IpEIoJaBaHNs B
oOpa3zoBaHue» | JAOJDKHBIN YpOBEHb | 3HaueHHE 00pa3oBaTeNbHBIX
(b-TI1IO) (uzngeckoit ¢busnyeckoii OpraHu3alusax
IOATOTOBJIICHHOCTH KYJbTYPbI B ) KU3HU JOMIKOJIbBHOTO,
JUIst 0OecTiedeHust YeJI0BeKa U HavaJIbHOTO 00IIero,
MIOJTHOLICHHOH o01ecTBa; Hay4HO- OCHOBHOT'O 00111€erO,
COIMAILHON H MIPaKTHYECKHE CpesHero oo1ero
npodeccroHabHOI | OCHOBEI 00pa3zoBaHMs C yUETOM
JIeITeIIbHOCTH ¢dusnyecKoit CYIIHOCTH
KYJIBTYPHI, OMOXMMUYECKUX
MPOGMIAKTUKA IIPOLIECCOB
BPEAHBIX ITPUBBIYECK
1 3/10pOBOTO
obpasza u cThIIst
KHU3HN
VYK-7.2B : Brageer P12 | Ymenue | mpemomaBaTsh B
Cpe/ICTBAMU U 00pa3oBaTeIbHBIX




METOaMHU OpTaHM3aIIAX
YKpETIIICHUS JIOIIKOJILHOTO,
WHIUBHUIYaIEHOTO HavaJIbHOTO OOILETO,
3/I0POBBSI IS OCHOBHOT'O 001I1€erO,
oOecrieueHus CpeqHero odIero
MIOJTHOLIEHHOH 00pa3z0BaHMA C yUETOM
COLMAIBHOU U CYIIHOCTH
npodecCHOHANBHOMN OMOXMMHUYECKUX
JIeITEIbHOCTH MPOLIECCOB

VYK-7.3B: PI3 HaBeik | ocymecTBisieT
dopmynupyer 1eib NeJaroruyeckyro

U 3a]a4u JIeSITEIIbHOCTD B
¢dusnyecKkoro COOTBETCTBHH C
pas3BuTus, HaBBIKaMU 110
mooupaet (hopMHPOBAHUIO
a/IeKBaTHBIC MPUKJIAAHBIX U )KU3HEHHO
cpencTBa Ba)KHBIX 3HAHUH, YMEHUI
¢busmIecKoi Y HaBBIKOB, & TAKXKE
KyJIBTYpHI B bm3uIecKnx
3aBUCHMOCTH OT CIOCOOHOCTEH C ydeToM
ocobeHHOCTEH CYILTHOCTH

CBOCH (hU3UUECKOM OMOXUMHUYUCCKUX
T10JITOTOBJICHHOCTH MPOLIECCOB

B mpouecce OCBOCHUSA MUCHUILUIMHBI PCIIAOTCA 3adda4d BOCIIMTAHHUA TapMOHHUYHO
pa3131/1T0ﬁ, HanI/IOTI/I‘{HOfI n conuaJibHO OTBETCTBECHHOM JHYHOCTH Ha OCHOBE TPpaAUIUOHHBIX
pOCCHﬁCKHX AYXOBHO-HPAaBCTBCHHBIX U KYJIbTYPHO-UCTOPUUCCKUX HCHHOCTeﬁ, MpeaACTaBJICHHLIC

B Ta0Omuie 1.2.

Ta6mmma 1.2 — I{eneBbie OpUEHTUPBI BOCITUTAHUS

BocnurareabHble 3a1a41

®opMuUpOBaHUE IEHHOCTE

IleneBbie OPUEHTHPBI

DopMHUPOBaHUE IPAKIAHCKON MO3ULUM U NATPUOTH3MA

BocnmTanue yBaxkeHUs K HICTOPHU U
KynsType Poccnn

Bricokue HpaBCTBCHHLIC
nacalbl

BHuMaTeIbHOCTE K Jc€TalIsiM

(I)OpMI/II)OBaHI/Ie AYXO0BHO-HPABCTBE€HHBLIX IIeHHOCTeﬁ

BocnuTanue uyBcTBa 10Jra U
OTBETCTBEHHOCTH TIepe]] CEMbel U
00IIIECTBOM

Bricokue HpaBCTBCHHLIC
nacalbl

['HOKOCTh MBIIILICHUS

®opMHUPOBaHUE HAYYHO

0 MMPOBO33PeHHUs M KYJbTYPbl MbIIJIEHHUS

DOopMUPOBAHUE KYJIBTYPbI
UHTEJJIEKTYAJIbHOTO TPYyla U HAy4HOH
STHKHU

JlocTOUHCTBO

I'ymanHOCTB

dopMUpOBaHNE KOMMYH

HKATUBHBIX HABBIKOB U KYJbTYPbI 001IeHHs

DopMUPOBaHUE KYJIBTYpPbl MMCbMEHHOM
pevH 1 IeTOBOTO OOIIEHIMS

I'ymanusm

I'ymanHoCcTh




2 Mecto aucuuniauHbl (MoayJsi) B ctpykrype OIIOIT

Jucrunivna «broxumus Gu3nYeckol KyJabTyphl» PEaM3yeTcsl B paMKax BapHaTHBHOW
4acTH, (OPMHPYEMOH Yy4YacTHUKAMH OOpa30BaTENbHBIX OTHOMICHHH Y4eOHOrO IUIMHA TI0

HarpaBieHutto moarotoBku 44.03.01 [Megaroruveckoe oopazoBanue. Guznveckas KyiaybTypa.

3. O0beM AUCHUNJIMHBI (MOAYJIs1)

O0beM JUCHUIUIMHBI (MOAYJSl) B 3a4ETHBIX CIWHUIIAX C YKa3aHUEM KOJIMYECTBA
aKaJeMUYECKNX YacOB, BBIIICJICHHBIX Ha KOHTAaKTHYI padoTy ¢ oOydaromumucs (10 BUIaM

y4eOHBIX 3aHATHN) U HA CAMOCTOSATEILHYIO PabOTy, MPUBEICH B TaOauUIIE 2.

Tabnuna 2 — O6mas TpyI0eMKOCTh AUCIUILITUHBI

C Tpyno- O0beM KOHTAKTHO# paboThI (Yac)
emecTp | emkocThb
(0D0)
HaszBanue (DGO P Mé_l Yactp WA AVIHTOPHAS Breaynu- CPC ‘I)Tofol
OIIOII BO OHyP;e VII Kypc YAHTOpHA TOpHas ia ilcn
(300, (3.E) | Beero 1
0300) nex. | mpax. | ma6. | HA | KCP
44.03.01
Ilemaroruyeckoe OD0 b1.IB.B 6 3 73 36 36 0 1 0 35 3
o0pa3oBaHue

4 CTpyKTypa U coiepKaHue M CUUILIHHBI (MO1YJIs1)

4.1 CtpykTypa IucuMiuidHbl (Moayas) ajasi ODO

Tematuueckuil IaH, OTpaXKAIOUIUI COJAEp)KaHUE AMCLHUILTUHBI (EpeYeHb Pa3AesioB U
TEM), CTPYKTYPUPOBAHHOE 110 BUJaM YUEOHBIX 3aHATUN C YKa3aHUEM UX 00BEMOB B COOTBETCTBUU
¢ y4eOHBIM IJIaHOM, TIpUBEAEH B Tabnuie 3.1

Tabnuma 3.1 — Paznens! JUCHUIUIMHBL (MOAYJIS), BUABI yUeOHOU NeATeIbHOCTH U (POPMBI

TeKyero KoHTpodis ainst OPO

Ne Ha3zpanue Tembr

Kon pe- Kon-Bo yacoB, oTBeeHHOE HA

3ynIbpTaTa

Jlex
00y4eHus

IIpakr

J1a6

CPC

dopma

TEKYIIEro KOHTPOJIs

Ponb 1 MecTo GnoxuMuu B

¢usnueckoii Kyiaprype. OOMeH
1 | Bemects. CTpyKTypa KJIETKH U
OuOJIOTHYECKAsT XapaKTEPUCTHKA
OTJIENBHBIX CYOKIETOYHBIX
KOMIIOHEHTOB.

P/I1 4

Huckyccus

Buosnoruueckast posib GEIKOB:
3HAYCHHUE B TPOIIECCax
KHU3HECATEIILHOCTH.

2 | AMHHOKHCIOTHI, UX (HUUKO-
XUMHYECKUE CBOUCTBA U
knaccuduxaius. OOMeH OeIKOB.
Perymsimust 6rnocuHTE3a OEIKOB.

P2 4

CobecenoBanue

KHUCJIOT.

PHK.

CTpOQHI/Ie HYKJIICUHOBBIX

Jle30KcHpHUOOHYKICHHOBBIE
kucnotsl (JAHK). ®usuxo-

3 | xumunueckue cBoiicrea JJTHK.
PUOOHYKIIEHHOBBIC KHCIIOTHI
(PHK). Ctpyxrypa, cBolicTBa 1
(YHKIMH OCHOBHBIX KJIaCCOB

PJI1, P/13 4

CobecenoBanne




Knaccudukanus u
HOMEHKJIaTypa (pepMeHTOB.
Xumudeckast mpupoa
(epMeHTOB, HX
(yHKIMOHATIBHBIE TPYNITBL. Poib
BUTAaMHUHOB, METAJUIOB H APYTUX
(axTOopoB B (HYHKIMOHUPOBAHIH
(dhepmenToB. Perymsmus
(hepMEHTAaTHBHBIX IIPOLIECCOB B
KJIETKE.
buonoruueckas pons u
KJTaCCU(HKAIIHS YTIIEBOIOB.
CTpyKTypa U CBOUCTBA
MOHOCAXapuI0B 1
nonucaxapuioB. O6MeH
YTJICBOJIOB.
JIunuapl, X OCHOBHBIE
Guonornyeckue GyHKIUH.
CrtpykTypa, CBOHCTBA JIUITHJIOB.
Knaccnduxarys mummmos.
JKupHBIE KHCIIOTHI HX
KJIacCU(pUKAIUS U
HOMEHKJIATypa.
DepMeHTaTUBHBIN pacnag u
CHHTE3 TPUTIINLEPUIOB U
JIMITHIOB.
BonopacTBoprMble BUTAMHHBIL.
JKupopacTBoprMbIe BUTAMHUHBL
Ponp BUTAMHHOB B
()YHKIIMOHHPOBAHUH OPTraHU3Ma.
Brosneprernyeckue cucTeMsl
OpraHm3Ma.
Anenosuatpudocdat (ATO).
Kpeatundocdar u
apruauHdocdar. [Tytu
8 | ob6pazoBanus ATD u npyrux 4 4 0 4 Koncnekr
MAaKpO3PTUUECKUX COCANHEHHH.
OxucnuTeNnsHOe
(dhochopunuposanue.
OKHUCITUTENBHO-
BOCCTAHOBHTEJIbHBIE POLIECCHI.
Crpoenve u GpyHKIMU KIETKU U
OHOJIOTHUeCKUX MeMOpaH.
Broxumudeckue nmpomeccs Ipu
MBIIIEYHON AESTEIFHOCTH U B
10 | mepmon BoccTaHOBIEHHS. 4 4 0 4 CobecenoBanne
broxumus MbIeyHOTO
COKpAIIIeHHSI.
buoxnmus pusuuecknx
yrnpakHeHu# u criopta. Obrmas
HaIpaBJICHHOCTD
OMOXMMHYIECKHX IIPOILIECCOB B
MBIIIEYHOH paboTe. CyImHOCTh
OMOXMMUYECKON a/IanTalluy MpH
CHUCTEMaTUYECKON MBIIIEYHOH
TPEHHPOBKE.
TpancnopT kucIopoa K
PabOTAIOIINM MBIIIIIAM.
Tlorpebnenne kucmopoaa mpu
MBIIIEYHOH paboTe.

HToro no radmie 40 40 0 39

4 4 0 4 CobecenoBanue

4 4 0 4 CobecenoBanue

4 4 0 4 CobecenoBanue

2 2 0 2 CobecenoBanue

2 2 0 1 Tect

11 2 2 0 2 Tect

12 2 2 0 2 Htorosoii TecT

4.2 Conep:xxaHue pa3aejioB U TeM JUCHUITUHBI (Moay.s) aias OPO

Tema 1 Ponb u mecmo 6buoxumuu 6 ¢huzuuecxoii kyromype. Qomen sewecms. Cmpykmypa
KIemKU U OUOIO02UYECKAS XAPAKMEPUCUKA OMOENbHbIX CYOKIENMOYHbIX KOMNOHEHMOB.



Copnepxanne Tembl: [IpeameT u 3a1aun OMOXUMUY, OCHOBHBIE 3TaIlbl PAa3BUTHUSI OMOXUMUHN
criopta. CTpoeHHEe M CBOWMCTBa XWMHYECKHX COEAUHEHMI, BXOMSIIMX B COCTaB OpraHU3Ma
YeNIOBeKa M MOCTYIAIONINE ¢ MUIIeH, uX coaepkanue u GyHKIU. OCHOBHBIC TIPU3HAKHU >KUBOI
MaTepuu. YPOBHU CTPYKTYpHOW OpraHU3allMU XMMUYECKUX COCAMHEHUH >KUBBIX OPraHU3MOB.
[TonsiTrie 06 0OMeHe BelecTB Opranu3Ma ¢ BHeNTHe# cpenoit. OOMeH BEIECTB U SHEPTUH - OCHOBA
BCEX OMOJIOTHYECKUX (QYHKIHH. ACCUMUIIAIMS (aHA00IM3M) U TUCCUMUIISAIINS (KaTaOOJIN3M), UX
B3aUMOCBs3b. AMpubonmueckue npespamieHus. [loHsTre 0 QyHKIIMOHATBHOM U IJIACTUYECKOM
oOMeHe, 0OMeHe C BHEITHEH Cpeloil M IPOMEKYTOUYHOM OOMEHE.

@opMBI ¥ METOJBI TPOBEACHHS 3aHITUH 1O TeMe, MPUMEHSIeMble 00pa30BaTeIbHBIC
texHojorun: CamocrostenpHas padorta; Jlekunonnslie 3ausatus; [lpaktuueckue 3aHgTUs.

Buael camoCcTOSTENRHON MOATOTOBKH CTYAEHTOB MO TeMe: [1oAroroBka K AUCKYCCHH MO
TeMme, M3yueHne pekoMeH0BaHHOM JIUTEPATYPHI [0 TEME.

Tema 2 Buonocuueckas ponb 6elKo8: 3HAYEHUE 8 NPOUECCAX IHCUZHEOesmenibHOCHIU.
Amunoxuciomol, ux pusuxo-xumuueckue ceovcmea u kiaccuguxayus. Oomen benkos. Pezynsayus
buocunmesa 6enKos.

Conepxanrie TeMbl: OYHKIMH OCITKOB, CTPOCHHE OCITKOB W MENTUIOB. AMUHOKHCIOTHI.
Knaccudukanus 6enkos. CTpyKTypHas opraHu3zanus 0einkoB. XMMHUYECKHE peBpalleHus OelIKoB
B Tpolecce mnwuineBapeHus. [lyTw HCIONB30BaHHS AMHHOKHCIOT B OpraHm3Me. AKTHBAIUS
aAMUHOKUCIIOT IpH cuHTe3e Oenka. Coopka O0enKOBBIX MOJIEKY B pubocomax. Perynsauus cuntesa
Ocnmka. Karabonmuueckwe TpeBpamieHUS aMHHOKHCIOT. Peakiuu  nepeaMUHUpPOBAHUS,
JIe3aMUHUPOBaHMS, JekapOokcuinupoBanus. OOpa3oBaHME amMMuaka IpU JAC3aMUHHPOBAHUU
AMUHOKHUCIIOT M a30THCTBIX OCHOBaHWMU. TpaHcmopT ammmuaka. OpHUTHHOBBIM LUKI CHHTE3a
MOYEBHHBI KakK TJaBHBIA MyTh ycTpaHeHHs ammuaka. OOuiue mnpenacTaBieHus o0 oOMeHe
HYKJICOTIPOTEHHOB U XpOMOITPOTeHHOB. OOpa30BaHHEe MOYECBON KHUCIOTHI.

@dopMBl ¥ METOJbI TPOBEACHHS 3aHATHH 1O TEeMe, NMPUMEHSICMbIC 00pa30BaTeIbHBIC
texHojoruu: CamocrosTenbHas padora; Jlekunonnsle 3ausaTus; [IpakTudeckue 3aHsITHS.

Buapl caMOCTOSTETLHON MMOATOTOBKU CTYJCHTOB 10 TeMe: M3ydueHue peKoMeHI0BaHHON
JUTEPATYPHI IO TEME.

Tema 3 Cmpoenue HykieunHoswvix xuciom. Jezoxcupubonykieunosvie xuciomol ([[HK).
Qusuxo-xumuueckue ceovcmea JHK. Pubonykneunogvie xuciomel (PHK). Cmpyxkmypa,
ceolicmea u hynkyuu ocHosHvix kiaccoe PHK.

Conepxxanue teMsl: JlezokcupubonykienHoBble kuciaothl (JIHK). ®usnko-xumuueckue
coiicrBa JIHK. Pubonyxnennossie kuciaotsl (PHK). Ctpykrypa, cBOlicTBa U (PyHKIIMM OCHOBHBIX
kinaccoB PHK. JIHK kak xpanutens cnenuduyeckoir mHbopManum o CTPYKType OENKOB.
buoxumnueckne OCHOBBI reHermyeckoro koxa. Pomp PHK B mponeccax cuutelBaHuMs U
peanu3alyy HacleACTBeHHON HH(pOopMaIu. .

@®opMBl U METOJbI NPOBEACHMS 3aHITUH MO TeMe, NMpPUMEHseMble 00pa3oBaTeIbHbIC
texHosiorun: CamocrosTenbHast padota; JIekunoHHble 3aHATUS; [IpakTHueckue 3aHsTHs.

Bunel camocTosTeNnbHOM MOATOTOBKY CTYJAEHTOB o Teme: [loaroroBka no teme, 4reHue
PEKOMEHI0BAaHHBIX IIPOU3BEAEHUI 110 TEME.

Tema 4 Knaccuguxkayus u nomenknamypa @epmenmos. Xumuyeckas npupooa
pepmenmos, ux QynkyuonanvHuvle epynnvl. Ponb eumamunos, memannos u opyeux ¢axmopos 6
@ynrxyuonuposanuu pepmenmos. Pecynayusa pepmenmamugHuix npoyeccos 6 Kiemxe.

Copepxanue Tembl: [TonsTue o hpepmentax. Xumudeckas npupojaa pepmeHToB. CTpoeHue
(depMeHTOB. AKTHBHBIH M aJUIOCTEPUUYECKH LEHTphl (epMeHTOB. MexaHu3M JecTBus
depmenToB. OcHOBHBIE cBoiicTBa (pepmeHToB. Perymsmus axtuBHOocTH ¢(epmeHToB. OOmiee
MOHSATHE O TOPMOHAX UX OMOJIOTUYECKask POJib, KIACCU(PHUKAIMS, MEXaHU3M JeicTBUsA. [ OpMOHBI
runoTtasiamyca. TpornHbie TopMOHBI. D()PEKTOPHBIE TOPMOHBI.



@opMBI ¥ METOJBI TPOBEACHHS 3aHITHA 1O TeMe, MPUMEHSEMbIe 00pa3oBaTeIbHBIC
texHojoruu: CamocrosTenbHas padota; Jlekunonnslie 3ausaTus; [lpaktuueckue 3aHATHS.

Buael camocTosTENbHON MTOATOTOBKU CTYAEHTOB 10 TeMe: M3yueHrne pekoMeH10BaHHOM
JUTEPATYPHI 10 TEME.

Tema 5 Buonocuueckas ponv u xnaccuguxayus yeneeodos. Cmpykmypa u ceoucmed
MOHOCaxapuoos u noaucaxapuoos. Oomen y2ies0008.

Copepxanne Tembl: Kmaccudukanuss  yrieBoIOB, OCHOBHBIE  IIPEICTaBUTEIIH.
Monocaxapuasl ¥ ux npousBoaHble. Ommrocaxapunbl. Ilonucaxapuasl. Xumuueckue
IpeBpalleHus] yrieBoJOB B IIpoliecce MHIIeBapeHus. [MIpoau3 au- U MOJIMCaXapUIOB.
DepMeHTHI, yCKOPAIOIIIE MUIIEBAPEHUE YTICBOOB, YCIOBUS UX IeHCTBUSA. AHAPOOHBIN pacnas
IJIMKOT€HA W TJIIOKO3bI (IVIMKOJIM3). DHepreTudeckuil dPpdekt riaumkonmza. Al’poOHas craaus
npeBpameHuii yrieBoaoB. OKUCIUTENbHOE 1eKapOOKCHINPOBAaHNE MUPOBUHOIPATHON KHCIOTHI
u obpazoBanue anerunkopepmenta A. CBs3b LUKIA TPUKAPOOHOBBIX KHCIOT C CHCTEMOM
mepeHoca BOJOpoAa Ha Kuciaopon u pecuHTeda ATO. Duepreruueckas 3P(EKTHBHOCTH
a’pobHoro pacmnaga yriaeBogoB. OOmIMe MNpeACTaBICHUS O MEHTO3HOM IMKJIE MpeBpalleHuin
YIJIEBOJOB M AaHa’pOOHOM 00pa3oBaHUM SHTapHOM KucioThl. OOlnee mpeacTaBieHUE O
[JIFOKOHEOT€He3e.

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

Buasl caMocTOSITeIbHON MOITOTOBKH CTY/AEHTOB 0 TeMe: [loAroToBka mo Teme, 4YreHue
PEKOMEHI0BAaHHBIX MPOU3BEICHUII 110 TEME.

Tema 6 Jlunuowl, ux ocHosHvle buonocuueckue pyukyuu. Cmpykmypa, c6oucmea iunuoos.
Knaccuguxayus  aunuoos. Kupuvie kuciomsl ux xraccuguxkayus u HOMEHKIAMYpA.
DepmenmamueHblll pacnao u CUHMe3 mpueiuyepuoos u TUnUO08.

Conepxanre TeMbl: JIMIUABI, X OCHOBHBIC OMonorudeckrne Qpynkmmn. Kiaccudukanus
munuaoB. XKupnsie kucnotsl. [IpeBpatienus munuaoB B npoiiecce nuiieBapeHus. CTyneHyaTsii
TUAPONIU3 JIMIUAOB;, (EPMEHTHI, YYaCTBYIONIMEC B ITOM IPOIECCE, YCIOBUS WX JICUCTBUSA,
KOHEYHBIE MTPOYKTHI MUIIEBAPEHUS JIUMUIOB. POITb )KeTYHBIX KUCIIOT B IIpOIeccax MUIIeBapeHus
JUTAJIOB ¥ BCAChIBAHUS MPOJYKTOB muieBapeHus. OOpa3oBaHue JTUTONMPOTEHHOB U MX POJIb B
opranu3me. Ponpb nedenn B oOMeHe MunuaoB. MoOmin3anus pe3epBHOTo xupa. JIumonus u ero
perymsinusi.  TpaHCTIOPT TAHWIEpUHA W KUPHBIX KHCIOT.BeTa-oKMCICHHe JKUPHBIX KHUCIIOT,
oOpa3oBanue arnerunkopepmenta A. JlanpHelme npespaiieHus aneTmwikodepmenTa A: pacnaj
B IMKJIC TPUKAPOOHOBBIX KHCJIOT, yYacTHE B CHHTE3¢ KETOHOBBIX Tel W 00pa3oBaHUU
xonecTepuHa. Mcrnonbp3oBaHne KETOHOBBIX TET B KAUECTBE HCTOUHUKA SHEPTUU. DHEPreTHUECKUN
(b (PEKT OKUCITICHUS KUPOB.

@opMBl U METOJBI TPOBEACHHS 3aHITUN MO TeMe, MpUMEHseMble 00pa3oBaTeIbHbIC
texHojoruu: CamocrosTenbHas padora; JIeknnonnslie 3ausaTus; [IpakTHueckne 3aHATHS.

Bunel camocTosTeNnbHOM MOATOTOBKH CTYJAEHTOB 1o Teme: [loAroToBka mo teme, 4reHue
PEKOMEHI0BaHHBIX TIPOU3BEICHUH 110 TEME.

Tema 7 Booopacmeopumvie eumamunsl. Kupopacmeopumvle eumamunvl. Ponw
BUMAMUHOB 8 PYHKYUOHUPOBAHUU OP2AHUIMA.

Conepxxanne tembl: Kiaccudukamuss BuTamMuHOB. buomormdeckass pojb BHTaMHHOB.
BonopactBopumbie BuTamMuHbIL. JKupopacTBOpuMbIe BUTAMHHBI. BUTaMUHOTIONOOHBIE BEIIECTBA.

@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MpPUMEHseMble 00pa3zoBaTeIbHbIE
texHojoruu: CamocrosTenbHas padota; Jlekunonnslie 3ausaTus; [Ipaktuueckue 3aHgTus.

Bunbel camMmocTOATENBHON TOATOTOBKY CTYAEHTOB 0 Teme: [loaroroska no teme, ureHue
PEKOMEHI0BaHHBIX MPOU3BECHUII 110 TEME.



Tema 8 bBuosnepeemuyeckue cucmemsl opeanusma. Aoenozunmpugocgam (ATD).
Kpeamungpocgpam u apeunungpocpam. Ilymu obpaszosanus ATD® u Opysux maxpospeuueckux
coeounenuti.  Oxkucaumenvhoe  pocpopunuposanue.  OKUCIUMENLHO-B0CCMAHOBUMENbHbIE
npoyecchwi.

Conepxanne Tembl: Pomb AT® B nByx(da3Hol MbIIeuHOU nesrenbHOcTH. [loHsITHE 00
adpOOHBIX W aHa’poOHBIX myTsaX pecuHTresa ATD npu wMbimeyHoit pabdore. Yuactue
kpeaTuH(pochara B obecriedeHNH BHYTPUKICTOYHOTO TPAHCIIOPTa dHEPruu. Pollb rimkonm3a B
SHEPreTUYeCKOM O0ECIeUeHUN MBbIIIEYHOM pPadoThl. MollouHas KHCIOTa, OCOOCHHOCTH €€
BIIUSTHUS HA OOMEHHBIE MTPOIIEeCChI Tpu padote. [Tyt ycTpaHeHUs MOJIOYHOM KUCIIOTHI TIPU padboTe
U B IEpUOJ BOCCTaHOBIEHHUS. MUOKHWHA3HAs peakius, €€ pojb B MOJAECPKAHUU MOCTOSHCTBA
koH1eHTpauu AT® u peryasanun akTHBHOCTH (DEPMEHTOB YHEPreTHUECKOr0 OOMEHa.

@opMbl U METOJbI NPOBEACHHS 3aHITUN MO TeMe, MpPUMEHseMble 00pa3oBaTeIbHbIC
texHojoruu: CamocrosTensHas padora; Jlekunonnslie 3ausaTus; [IpakTuueckue 3aHATHS.

Bunel camocToATenbHONW MOATOTOBKH CTYAEHTOB mo Teme: [loAroroBka KOHCIEKTa MO
TeMe, YTEHUE PEKOMEHI0BAHHBIX TPOU3BeIeHUH 10 TeMme. [1oAroToBKa K KOHTPOJIBHOM padoTe.

Tema 9 Cmpoenue u pyHxkyuu Kiemxu u 6UOI02UHECKUX MEMOPAH.

Copepxannie Tembl: CTpoeHHE OMOJOTHYECKMX MEMOpaH U POJb JUIHUAOB, OCIKOB U
YIIICBOJICOICPIKAIUX COSAMHCHUN B WX OpraHu3ainud. MoauuIUpyroiee U MOBPEKIArOIICe
JICHCTBUE CIIUPTOB Ha OMOJIOTUYECKHE MEMOPAHBI.

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

Bunsl caMocTosATEIPHON TTOJITOTOBKU CTYACHTOB T10 TeMe: 2.

Tema 10 Buoxumuyeckue npoyeccbl NpU MbIUEUHOU OeAMENbHOCMU U 8 Nepuoo
s8occmanognenuss. buoxumus mvlueuHo2o coKpaujeHus.

Conepsxanue TeMbl: XUMHUYECKUN COCTaB MbllieuHON Tkanu. CoziepkaHue BOJIbI, OCIIKOB,
JUMNHUIOB, YIJIEBOJAOB U MHUHEPAIbHBIX COCIMHEHUN B MBIIICUHON TKaHH. Makpospruueckue
COCJIMHEHUS MBIIII, UX KOHICHTPAIUs U PACHpE/CIICHUE B MBIIICYHOM BOJIOKHE. BakHelimme
OeNKM MBIIII: MUO3UH, aKTUH, TPOTIOHWH, TPOTIOMUO3UH, MUOTTIOOWH, OEIKU CTPOMBI, SIAEP, UX
Ba)KHEHIIIME CBOWCTBA, CTPYKTYPHASI OPTaHU3AIUS K POJIh B MBIIIICYHOM BOJIOKHE. MOJICKYIIsIpHOE
cTtpoenne muoduOpma. B3auMopelicTBUe akTMHAa M MHMO3MHAa B TPOIECCE COKpAIlCHUS.
XVUMHUYECKUE PEeaKIUH MTPH PACCIa0ICHUH MBIIIIII.

@opMBl U METOJBI TPOBEACHHS 3aHITUN MO TeMe, MpUMEHseMble 00pa3oBaTeIbHbIC
texHojoruu: CamocrosTenbHas padoTa; Jleknnonusle 3auaTus; [IpakTrdeckne 3aHATHS.

Bunel camocTosTeNnbHOM MOATOTOBKH CTYJAEHTOB o Teme: [loAroToBka mo teme, 4reHue
PEKOMEHIOBaHHBIX TIPOU3BEICHUH 110 TEME.

Tema 11 buoxumusa ¢uzuueckux ympaxcuenuti u cnopma. Obwas HanpasieHHOCMb
buoxumuyeckux npoyeccos 8 mviuieynol pabome. CyuHocms OUOXUMUYLECKOU adanmayuu npu
cUCmeMamuyecKo MblueyHOl MpPeHUposKe.

Copmepxannie Tembl: KyMmynsSTHBHbIE OMOXMMHUYECKHE H3MEHEHUS TOJ BIUSHUEM
CHUCTEMaTUYECKOW MBIIIEYHOW TPEHUPOBKH, WX CHCHU(PUIHOCTH B 3aBUCUMOCTH  OT
HANPaBIIEHHOCTH TPEHUPOBKU. B3auMojaelcTBUE CpPOYHBIX U OTCTaBICHHBIX A (HEKTOB
TPEHUPOBKH KaK TJIABHOE YCJIOBUE BOSHUKHOBEHHS KyMYJISITUBHBIX M3MEHEHUH. 3aKOHOMEPHOCTH
pa3BUTHS AJANTAIMOHHBIX OMOXMMHYECKUX M3MEHEHHIA: MPAaBUIIBHOE COOTHOIICHHE PadOTHI U
OT/IbIXa, MIPUHITUATI CBEPXOTATOIICHHS, TIPUHIIAI CIEIU(PUIHOCTH, ITUKINIYHOCTh B 00OPaTUMOCTh
aJanTallMOHHBIX M3MeHeHuH. bruoxumuueckoe 000CHOBaHME MPUMEHEHUS! CPEICTB M METOJIOB,
YCWIMBAIOIINX aJaNTallMOHHBIE OMOXUMUYECKUE CIBUTU. 3a7a4ll OMOXWMHUYECKOTO KOHTPOJIS
MIPH 3aHITHIX GU3UUECKON KYIbTYpPOU U CLIOPTOM.

dopMbl ¥ METOABI TPOBEICHUS 3aHATHH MO TeMe, MpPUMEHseMble 00pa30oBaTeIbHBIC
texHojorun: CamocrosTensHas padota; Jlekunmonnsle 3ausaTus; [IpakTuueckue 3aHATHS.



Buael camocTosTENRHON MTOATOTOBKU CTYAEHTOB IO TeMe: M3yueHne pekoMeH10BaHHOM
JUTEPATYPHI 10 TEME.

Tema 12 Tpancnopm kuciopooa k pabomarowum motuyam. Ilompebrenue kuciopooa npu
MbluleuHol pabome.

Conepxanne Tembl: [loHsATHE 00 a3pOOHBIX W aHAIPOOHBIX MyTAX pecuHTe’a ATD mpu
MBIIIEYHOH paboTe. MoOwnu3anus SHEPreTUYECKHUX PECypcoB TPU MEIIICYHONW padoTe.
Kucnopoaneiit qour.

@opMBI ¥ METOJIBI TPOBEACHHS 3aHITHH 1O TeMe, MPUMEHSIEMbIe 00pa3oBaTeIbHBIC
texHojorun: CamocrostenpHas padorta; Jlekunonnslie 3ausatus; [lpaktuueckue 3aHgTUs.

Buael camocTosTENRHON MTOATOTOBKU CTYAEHTOB 10 TeMe: M3yueHne pekoMeH10BaHHOM
JauTepaTypsl 1o TeMe. [1oaroToBka K UTOTOBOMY TECTY.

5 Meroauyeckue YyKazaHusl JAJIs1 OOYYAIOIIMXCS MO0 HU3YYEHHID W Ppeau3anuu
AMCUUIIMHBI (MOIYJIs1)

5.1 Meroanyeckue peKOMEHIANUMHM O0YYAalOIIMMCH 10 M3YYeHHI0 IMCHUIUIMHBI W 1O
o0ecrne4YeHNI0 CAMOCTOAITEILHOM PadoThl

OcHOBHOW BHUJ 3aHATHH — JIEKIIMOHHbIE M TPAKTHUYECKUE 3aHATUS C NPUMEHEHUEM
COBPEMEHHBIX METOJIOB O0YUYEHHS.

OcBoeHne Kypca NpeAnoyiaraeT IMOCEHICHUE JIEKIMOHHBIX M TNPaKTHUECKUX 3aHITHH,
CaMOCTOSITENIbHYI0 pabOTy IO MOJATOTOBKE K AayAUTOPHBIM 3aHATHSAM, KaK C IPUMEHEHUEM
KOMIIBIOTEPHBIX MPOrpaMM, Tak U 0€3 UX NPHUMEHEHHUs, BBIIOIHEHHUE TECTOBBIX, NPOEKTHBIX U
KOHTPOJIbHBIX (OOUINX W WHAMBHIYATbHBIX) 3aJaHUN, CAMOCTOSATEIBHYIO PadOTy C OTIACITbHBIMU
TEMaMHU.

VYcnemHoe ocBoeHHE Kypca IpelycMaTpUBAeT 00sA3aTE€IbHOE YTEHHE JUTEpaTypsl ,
CIIMCOK KOTOPOI peKOMEHAYeTCs PEeroiaBaTesieM.

B Xxozme nEeKUMOHHBIX M MPAKTUYECKUX 3aHATHH HCMOIb3YIOTCS aKTUBHBIE W
UHTEpaKTUBHbIE (POPMBI 00yUEHUs, B TOM YHCIIE C IPUMEHEHUEM Pa3IMYHbIX METOJIOB 00y4eHUs
(muckyccusi, paboTa B MaJibIX rpynnax). Bcero Ha akTHBHbBIE U MHTEPAKTUBHBIE METObI 00yUECHHUS
orBogutcs 100 % aynuTopHBIX 3aHATUH. 3aHATUSA NPOXOAAT B BMJE AKTUBHBIX I'PYNIIOBBIX
JUCKyCCUM W OOCYXKIEHHH, Take MpeArnosiaraercss padoTa CTYAEHTOB B MalbIX Tpymnax,
MOArOTOBKA MHAVBUAYAJIBHBIX U IPYNIIOBBIX 33aJaHUMN.

B Xxone moAroToBKM K 3aHATHUSAM U HEMOCPEACTBEHHO HAa HUX IIMPOKO HCHOJIb3YKOTCS
uHpopmanroHHble TexHonoruu (MHTepHeT-pecypchl). Ha 3aHATHSX CTYAEHTHl OCBAaWBaIOT
METO/Ibl JIOTUYECKOTO aHajIN3a, BBINOJHAIOT WHIUBUIYAIbHbIE W TPYIIIOBBIE 3a/laHUsl, ydaTcs
pa3BEPHYTO BBICKA3bIBaTh U apryMEHTHPOBaTh CBOE MHEHHME O IPOYMTAHHOM. PekoMmeHayercs
oOpamiatecsi K JONOJHUTENBHBIM MCTOYHHMKAM, YKa3aHHBIM IIpernojaBaTelieM, C LeNblo
OCYILIECTBIIEHUS YCIIEITHON NOATOTOBKU K ITPAKTUYECKUM 3aHITHSIM.

KoHTposib ycneBaeMoCTH CTYJIE€HTOB OCYLIECTBIISIETCSI B COOTBETCTBHM C PEUTHHIOBOM
CUCTEMOH OLICHKU 3HAHWM.

Ha nexumoHHBIX M NPaKTHUYECKUX 3aHATUAX BEAETCS TEKYLIUH MOYPOUYHBIM KOHTPOJIb B
¢dopme rpynmnoBbIX U MHANBUAYAIBHBIX 33aHUH, TUCKYCCUI IO OCHOBHBIM MOMEHTaM H3y4aeMoil
TEMBI, OCYIIECTBIISETCS IPOBEPKA JIOMAIIIHETO 3a/IaHUS.

ATTecTanys CTyAEHTOB OCYIIECTBIISETCS B COOTBETCTBUU ¢ IlonokeHnemM o peTUHIOBOM
cucreme BI'YOC.

Htorosoii ¢opmoii koHTpouis siBisieTcst 3a4eT. O IeHKa CKIIAIbIBAeTCS M3 Pe3yJIbTaToB
BBITIOJTHEHHSI BCEX 00513aTeNbHBIX BUAOB padboT (0003HAYEHHBIX JUISl KaXKA0W TEMbI) U UTOTOBOTO
TECTUPOBAHUS.

MeToanyeckue peKOMEHAAUMH 110 00eCIIeYeHUI0 CAMOCTOSTEIbHOI PadoThI



CamocrosTenbHas BHeayAUTOpHast padoTa CTYJIEHTOB SIBJISETCS BaXHEUIINM YCIOBUEM
YCIIEIIHOTO OBJAJCHHsS IPOrpaMMOM Kypca. BHeaynIuTOpHBIE CaMOCTOSTENbHBIC 3aHATUSA
yydalmxcs MpeicTaBisoT co00M JOrn4ecKoe NPOJOKEHUE ayIMTOPHBIX 3aHATUMN, IPOBOAATCS
[0 3aJJaHUI0 TPEnojaBaTess, KOTOPbIH HMHCTPYKTHPYET O0y4aeMbIX M YCTAHABJIMBACT CPOKU
BBIIIOJIHCHMS 3aaHUS.

OCHOBHBIMU 33/1a4aMH CaMOCTOSTEJILHON pabOoThI SBIIAIOTCS: 3aKpeNIeHUEe U yIriayosieHue
3HAHUH, YMEHUN M BIAJCHUH CTYIEHTOB, MOJYYEHHBIX B XOJIC¢ IUIAHOBBIX YYEOHBIX 3aHSTHUH;
O00BEKTHBHOE OLIEHUBAaHHE COOCTBEHHBIX Y4YEOHBIX [JOCTHO)KEHUH; (OpMUpOBaHME YMEHMH
CTYJIEHTOB MOTUBUPOBAHHO OPraHU30BbIBATH CBOKO II03HABATEIIBHYIO JEATEIbHOCTD; IIOATOTOBKA
CTYAEHTOB K MpeAcTosIUM 3aHATUIM. CamocTosATenbHas paboTa JOJKHA HOCUTh HEIPEPhIBHBIN
Y CUCTEMATUYECKUI XapakKTep.

Beiaenstores cienyromue BUAbI CAMOCTOATEIbHOM Pad0ThI CTYACHTOB 110 IUCLHUIUIMHE:

— IIOATOTOBKA K IUCKYCCHH;

— IIOATOTOBKA K TECTaM I10 pa3zienaM yu4eOHOro Kypca;

— YTEHHUE PEKOMEHI0BAHHOU JIMTEPATYPBIL;

— BBINIOJIHEHUE 3aJJaHU;

— IIOATOTOBKA KOHCIIEKTOB.

®opMaMu TeKylIeil aTTeCTAMUA CAMOCTOATEIbHOM Pad0ThI CTYIEHTA 10 IUCLUIIINHE
ABJIAIOTCS JUCKYCCHSI, KOHCIIEKThI, KOHTPOJIbHAsI paboTa, TECTHI.

HeorbemnemMoll 4acTbi0 CaMOCTOSTENbHOW pPAabOTHI CTYIEHTOB SBIsETCs paboTa C
nuteparypoil. B pasnene 8 «llepeueHb OCHOBHOW M JOTOJHHUTEIBHOW Y4eOHOW JUTEpaTypHl,
HE00XO0IMMOM JJIs1 OCBOCHUS AUCLUILIMHBD) Pa3MELIeH CIUCOK Y YeOHMKOB U y4eOHBIX TOCOOUIA,
KOTOpBbIE HEOOXOJMMO MCHOJIb30BaTh JJIsi ayJUTOPHOM M CaMOCTOATEIbHOW pabOThl Haj
TEOPETUYECKMM MATEPUAJIOM U IPAKTUYECKUMH HaBBIKAMHU.

B mpouecce u3yuyeHus Kypca CTYAEHT JOJDKEH MOJIY4YUTb IPEACTaBICHHE O 0a30BbIX
HNOHATHUAX JUCLMIUIMHBL. DTOH LEJIM OTBEYAIOT B IIEPBYIO OYEpEAb MCTOYHMKH, Ha3BaHHBIC B
CIIMCKE OCHOBHOM JIMTEPATYPHI.

5.2 OcobennocTn opranu3anuu OOy4YeHHUs] JJIs JHUI € OrPAHMYEHHBLIMH BO3MOKHOCTAMM
310POBbS U HHBAJIUI0B

[Tpu HEOO6XOIMMOCTH 0OYUAIOIIMMCS U3 YHCIIA JIULL C OIPAaHUYEHHBIMU BO3MOKHOCTAMU
3/10pOBbsI ¥ MHBAIMJIOB (I10 3as1BJICHUIO O0y4aIOUIerocs) MpeaocTaBisieTcs yueoHas
uHpOpMalKs B JOCTYNHBIX (pOpMax C yUeTOM UX UHAUBUAYAIBHBIX MCUXO(PU3NIECKUX
0COOEHHOCTEH:

- JUIS JTUI] C HApYIICHUSIMU 3pEHUs: B IeUaTHOH (popMe yBeIMdeHHbIM MIPUGTOM; B hopme
AJIIEKTPOHHOTO  JOKYMEHTa;  WMHIUBUAYyalbHblE  KOHCYJIbTAlUM  C  IPUBJICUYECHUEM
TU(IIOCYPIOTIEPEBOAUMKA; MHANBUAYAJIbHBIE 3aaHUs, KOHCYJIbTALUU U JP.

- JUIs JIUL C HApYLLIEHUSIMU CJIyXa: B leyaTHOU ¢opMe; B (hopMe 3JIEKTPOHHOIO JOKYMEHTA;
WHIVBUAYAJIbHbIE KOHCYJNbTALIMM C TPUBICYEHUEM CYpPAONEPEBONUNKA; WHIUBUIYaAJIbHbIE
3a/laHusl, KOHCYJIbTALUU U JIp.

- JUTs1 JIUI] C HApYLIEHUSIMU OTIOPHO-/IBUTaTEJILHOTO alllapaTa: B eyaTHo# ¢opme; B hopme
AIIEKTPOHHOIO JOKYMEHTA; MH/IMBUyaJbHbIE 3aJJaHUs, KOHCYJIbTAllUU U JIp.

6 ®oH OLEHOYHBIX CPEICTB IJIfl MPOBeJIeHUs TEKYIIero KOHTPOJISA U MPOMEKYTOYHOM
arTecTalMU O0YYAKOIIMXCH 10 AMCHUIIMHE (MOAYJII0)

B coorBerctBun ¢ TpeboBanmsiMu PI'OC BO s arrectauuu oOydarommxcss Ha
COOTBETCTBUE MX IE€PCOHAIbHBIX JOCTH)KEHUN IUIAHUPYEMBIM pe3ylbTaTaM OOYy4eHUs 110
JUCLHUIUTMHE (MOAYINIO) cO37aHbl (POH/IBI OLICHOUHBIX CPEACTB. THUIMOBbIE KOHTPOJIbHBIE 3a/laHUs,
METOJANYECKUE MATEpHUasbl, OINPEAEISIIOIME IPOLEAYPhl OLICHUBAHUSA 3HAHWM, YMEHHMU U



HAaBBIKOB, a4 TAKKC KPUTCPUU U I1OKA3aTCJIN, HCOGXO,Z[I/IMI:IG JJIs1 OCHKU 3H3.HPII>1, yMeHHﬁ, HAaBBbIKOB
U XapakTepusymoluue dTanbl (HOpMUPOBAHMS KOMIIETEHLMH B MpOLIECCE OCBOSHUS
00pa3oBaresibHON MPOrpamMMmBbl, ripeAcTaBieHsbl B [Ipunoxenun 1.

7 YueOHO-MeToauYecKoe U MH(POPMAITMOHHOE o0ecneyeHne TUCIHUILTHHBI (MO1YJIA)

7.1 Ocnoenaa numepamypa

1. Epmos, FO. A. buoxumus yenoseka : yueOHuK 17151 By30B / FO. A. EpmioB. — 2-e u3n.,
nepepad. um gom — MockBa: MW3marensctBo FOpaiit, 2024. — 466 c.— (Bricuiee
obpaszoBanue). — ISBN 978-5-534-07769-8. — Texkcr : snexkrponnslii // OOpazoBaTenbHas
miatdopma IOpaiitr [caiit]. — URL: https://urait.ru/bcode/537214 (mara oOparieHus:
12.03.2025).

2. Mutskuna, 0. A. buoxumus : yae6Hnoe mocodue / FO. A. Mutsakuna. — Mocksa :
PUOP : THOPA-M, 2026. — 114 c. - ISBN 978-5-9557-0268-1. - Tekcr : anekrponnsiid. - URL:
https://znanium.ru/catalog/product/2232562 (nara oopamenus: 31.05.2026)

3. Cycnsnok, I'. M. OcHoBbl 6moxumui : yuebnuk / I''M. CycnssHOK. — 2-€ u3., UCIp.
— Mocksa : UTHOPA-M, 2024. — 400 c. — (Bsiciree oopazoBanue). — DOI 10.12737/1003787.
- ISBN 978-5-16-019160-7. - Texcr : AIIEKTPOHHBIH. - URL:
https://znanium.ru/catalog/product/2029874 (nara obpamenus: 31.05.2026)

4. Turos, B. H. Knuandeckas Onoxumusi: Kypc Jiekuui : yaeonoe nocodue / B.H. Tutos.
— Mocksa : UHOPA-M, 2023. — 441 c. + Jlon. matepuansl [DIEKTPOHHBIN pecypc]. —
(Knuanveckas mpaktuka). — DOI 10.12737/24551. - ISBN 978-5-16-012430-8. - Tekcr :
anekTpoHHbedi. - URL: https://znanium.ru/catalog/product/1983268 (mata oOpateHus:
31.05.2026)

7.2  Jlonoanumenvnas tumepamypa

1. Bacwibuenko, B. B. buoxummus cropra : monorpadus / B. B. Bacumpuenko ,
cocraButens B. B. Bacunpuenko. — Coun : CI'Y, 2024. — 44 ¢. — Tekcr : a1eKTpoHHbIi // Jlanb
. DJIeKTpoHHO-OuOnmoreunas cucrema. — URL: https://e.lanbook.com/book/492737 (nata
oOpamienus: 25.05.2026). — PexxuM foctymna: i aBTOPU3. MOJIb30BaTEICH.

2. Kamresnu JI. B., [IpsixoBa E. 1O., Komensckas E. B., Aanpees B. 1. CIIOPTUBHA
BUOXUMUS C OCHOBAMM CITOPTUBHOM ®APMAKOJIOI'MU. YueGHOoe nocobue s
BY30B [DnekTpoHHBI pecypc] , 2020 - 151 - Pexum noctyma: https://urait.ru/book/sportivnaya-
biohimiya-s-osnovami-sportivnoy-farmakologii-451495

7.3 Pecypcor ungpopmayuonno-menekommynukayuonnoi cemu ""Humepnem',
6KI04as npogeccuonanvuvlie 06a3bl OAHHBIX U UHPOPMAUUOHHO-CRPAGOUHDIE
cucmemul (npu HeodxX00uUMOCmuU):

1. OnektpoHHass Oubnuoreunas cuctema <«PYKOHT» - Pexum poctyna:
https://lib.rucont.ru/
2. Hayunas osnexkrtponHas Oubnmoreka «eLIBRARY.RU» — Pexum pgocryna:

https://elibrary.ru/

3. O6pasosarensHas miardopma "FOPAUT"

4. DnextpoHHO-OnOMMOTeUHas cucrema "ZNANIUM.COM"

5. DnextpoHHO-OMbMMOTEeYHas cucrema "JIAHB"

6. DOnexkTpoHHO-OMONMMOTEYHAss cucTtema u3narenscrBa "lOpaitt" - Pexxum poctyna:
https://urait.ru/

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



8. Ilpesumentckas Oubnuoreka wuMm. b.H.Enpimna (0a3a [maHHBIX —pa3iHYHBIX
npodecCHOHANIBHBIX 00acTei) - Pexxum nocryna: https://www.prlib.ru/

9. Hudopmannonno-crpaBounas cucrema "Koncymprant Ilmoc" - Pexum noctyna:
http://www.consultant.ru/

8 MarepuajbHo-TeXHHYECKOEe oO0ecrevyeHne IUCHUIVIMHBI (MOAYJsl)) W MNepevYeHb
HH(OPMANMOHHBIX TEXHOJIOTHIi, UCMOJIb3yeMbIX NMPH OCYLIeCTBJIEHUN 00pPa30BaATEIbHOIO
npoiecca no AMCUMILVIMHe (MO1YJ/II0), BKJIIOYAsl MepevyeHb MPOrpaMMHOro odecrnevdeHust

OcHOBHOE O6ODVI[0BaHI/IeZ

e KoMnbroTEPHI

e [IpoekTop

e Ou3KynbTypHOE 000PYI0BaHUE
IIporpammHoe obecneueHue:

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
KOMITCTEHITHU

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

YK-7 : CnocobeH monaepXxuBaTh It
OJDKHBIN ypOBeHb (PU3UUECKOH 0]
TOTOBJIGHHOCTH JUIsl 00eCeYeHus 1T
OJIHOIIEHHOI COLMaIbHOM U ITpodec
CHUOHAJIBHOW JEATeNbHOCTU

VYK-7.18 : [loHumaer pois 1 3HaYCHNE QHU3HUIEC

KOH KyJIbTYpHI B )KM3HHU YeJIOBEKa M 00ILECTBA; H
ay4HO-TIPaKTHYECKUE OCHOBBI (PM3HUECKOM KYJIb
TYpbI, IPO(UIAKTHKH BPEAHBIX IPUBBIYEK U 3710
poBOro 00pasza M CTHIIS KH3HU

VK-7.2B : Brageet cpecTBaMu U METOAAMHU YK
peIIeHUs] HHIUBHUYaIbHOTO 3I0POBBS ISt 00ec
TICYSHHS TTOJTHOLICHHO! COLMaibHOM U mpodecc
HOHAJILHOM JesSTeIbHOCTH

VYK-7.38 : ®opmynupyer 1enb U 3a7a4u pusnde
CKOTO pa3BUTHSL, IOAOHPAET aJeKBATHBIE CPEICT
Ba (PU3MYECKON KyJIbTYphI B 3aBUCHMOCTH OT OC
obOeHHOCTEH cBOEH (Pr3HUECKON TTOATOTOBICHHO

CTH

KOMHCTCHHI/ISI CUUTACTCA C(l)OpMHpOBaHHOfI Ha JaHHOM 3Tall€ B CJIy4ac, €CJIU IMOJIYYCHHBIC
PE3YyIbTAThI 06yqu1/151 o AUCHUIIIIMHEC OLCHCHBI ITOJOXKXHTCIBbHO (I[I/IaHaSOH KPHUTCPUCB
OLICHUBAHUS PE3YJILTATOB o6yquH;1 GBaYTCHO», KYAOBJIICTBOPUTCIIBHO», «XOPOLIO», «OT.]'II/I‘IHO))).
B ClIydyac OTCYTCTBUSA IMOJIOKUTCILHOM OICHKHW KOMIICTCHLMA Ha JAaHHOM 3J3Tall€ CUYUTaCTCsA

Hec(OPMUPOBAHHOM.

2 Iloka3aTe/iM OLlEHNBAHUS IVIAHUPYEMbIX Pe3yJIbTaTOB 00y4eHHus

Komnerennus YK-7 «CrniocoGeH nogaepKuBaTh JOIKHBIA YPOBEHb (PUZUUECKOM
MIOITOTOBJICHHOCTH ISl 00CCIICUCHHS TIOTHOIIEHHOW COMMATLHON U TPO(HEeCCUOHATBLHOM

JACATCIIBHOCTH))

Tabnuia 2.1 — Kpurepuu OlleHKH WHIUKATOPOB JTIOCTHKEHUS KOMITETCHIINH

Kon u popmynmpoBka nHaNKaAT
opa JOCTHUKEHHS KOMITETEHITIH

Pesynbrar

Kpurepuu onieHMBaHUS PE3yNbT
aToB O0y4YeHHUS

VYK-7.1B : [loHUMaeT poJib U 3H
adyeHue (pu3nyeckoit KyJabTyphl
B JKM3HM 4YeJIOBEKa U 00IIECTBA;
HAaY4YHO-TIPAKTHYECKHE OCHOBBI
(usnueckoit KynbTypsl, Ipohu
JAKTHKU BPEIHBIX IPUBBIYEK U
3I0POBOTO 00pa3a M CTHIIS KU3
HH

OCHOBHBIX CpEJICTB, popM, MeT
0JIOB IIperoiaBaHus B 00pa3oBa
TCJIBHBIX OpraHnu3anuiax JOUIKO
JIHOT'0, Ha4aJIbHOTO OO0IIEro, 0
CHOBHOT'O 00IIIeT0, CPeHEro 00
ero 00pa3oBaHusl C YYETOM Cy
IIHOCTH OMOXMMHYECKHUX TPOIIe

CMOCOOEH MepPeuncIuTh OCHOBH
bI€ CpeNICTBA, (HPOPMBI, METOJIBI
mperoaBaHus B 00pa3oBaTesb
HbIX OpraHu3alnuAax JOMIKOJIbHO
ro, Ha4yajbHOTO OOIIEro, OCHOB
HOTO 00IIero, cpenHero oomer
0 00pa3oBaHMs C YUETOM CYIIH
0CTH OMOXUMHYECKHX ITPOIIECC
OB

VK-7.2B : Bnageer cpeactsamMu
U METOJIaMH YKPEIUIEHUS] UHIU

BUJIyaJIbHOTO 3/10pOBbs IS 00€
CIeueHMs NOJHOLEHHOM conuna

JTHHOH M podecCHOHANBHOI Jie
SATEINBHOCTH

MperoiaBaTh B 00pa30BaTeNbH
BIX OpPraHU3aIHUAX JOUIKOIBHOT
0, HAYaJILHOTO OOIEro, OCHOBH
0T0 0011Iero, CpeTHETO O0IIeTo

PesynbraThl 00y4eHUs 10 TUCIUILIHHE
Ko | Tmu
Il II
pe | pe
3- | 3-
Ta | Ta
PL| o
1
ne
CCOB
v
PI | me
2 HU
e

00pa30BaHMs C YIETOM CYITHOC
TH OMOXMMHYECKUX MPOIIECCOB

CIOCOOEH MPUMEHSITh CPE/ICTBA,
(OpMBI, METOBI IIPENOAaBaHHs
B 00pa30BaTEIbHBIX OPraHU3aIl

MSIX TOUIKOJIBHOTO, HA4YaJIbHOTO
00111eT0, OCHOBHOTO 00IIIETO0, Cp
eqHero o01ero oopa3oBaHus C

YYeTOM CYIIHOCTH OHMOXUMHYEC
KHX TPOLIECCOB




VK-7.3B : ®opmynupyer 1enb
1 3aa4k (PU3NYECKOTO Pa3BUTH
s, TOAOUPAET aJeKBaTHBIC CPel
cTBa QU3MUYECKOI KyIbTYpHI B 3
aBHCHUMOCTH OT 0COOCHHOCTEN
CBOCH (PM3UIECKON MOITOTOBIIC
HHOCTH

PI

Ha
BBI

OCYIIECTBIISIET MIEAArOTHYECKY
10 IESTEIBHOCTh B COOTBETCTBHU
U ¢ HaBBIKaMH 1o ()OPMHUPOBAH
WO IPHUKJIAJHBIX W )KNU3HEHHO B
QXXHBIX 3HAHUW, YMEHUU U HABBI
KOB, a TaKke (PU3NIECKUX CIIOC
00HOCTEH C YIeTOM CYITHOCTH

CHOCOOEH OCYLIECTBISATh (hOpM
MpOBaHKE NPUKIIAJHBIX U KU3H
€HHO Ba)KHBIX 3HAHUH, YMEHUI
1 HaBBIKOB, a TaKke (pU3nIecKu
X CIIOCOOHOCTEH ¢ y4eToM CyII
HOCTH OMOXMMHYECKHX MPOLEC
COB B IIPOIIECCE NEAATOTHIECKO

OMOXUMHIYECKUX MPOIIECCOB

H IeATCILHOCTH

Tabnuia 3armonHsAETCs B COOTBETCTBUU ¢ pazjaesioM | PaGodeit mporpaMMbl AUCITUTIIMHBI

(Moptyist).

3 IlepeyeHb OLIEHOYHBIX CPEACTB

Tabmuna 3 — [lepedeHb OIIEHOYHBIX CPEICTB IO TUCIUTUTHHE (MOTYIIIO)

KonTponupyemble muiaHupyeMbIe pe3
yIBTaThl 00yUeHUS

KoHTponmpyemble TeMBI
HCLUIUINHBI

HaumeHOBaHME OLIEHOYHOTO CPE/ICTBA U TIP
encrasienne ero B POC

ITpomexyrouHas at

Texymmuii KOHTPOJIb
ym p TEeCTaLM

Ounas popma 0OydeHUS

P/l 3Hanue : ocHOBHBIX cpenc | 1.1. Pons u MecTo OGuoxu
TB, (popM, METOIOB IIpeTIo | MHH B HU3NUECKOI KyIbT
JaBaHUA B oOpaszoBarensH | ype. OOmen Bemects. CT 3a4eT B IHCEMEHHO
BIX OPraHM3ALMX IOUIKO | PYKTypa KieTku u 6uonor | Tect it dhope
JIBHOTO, HAYAJIBHOTO O0II | Wdeckas XapaKTepHUCTHKA P
€ro, OCHOBHOTO OOIIETO, C | OTAEIBHBIX CYOKIETOUHBI
penHero obmero oopa3oB | X KOMIIOHEHTOB.
aHus ¢ y4eToM CymHOCTH | 1.3. CTpoeHue HyKJIEHHOB
OMOXMMHMYECKHX TIPOIECC | bIX KMCIOT. Jle30Kkcupubo
OB HYKJICHHOBBIE KHCIIOTHI (
JHK). ®u3nuko-xumMmueck
. Jloknan, coobmeny | 3ayeT B MMCbMEHHO
ue ceorictBa JIHK. PuGon o
e it popme
YKJIEUHOBbIE KUCIOTHI (P
HK). Ctpykrypa, cBoiicTB
a 1 QyHKIIMU OCHOBHBIX K
saccoB PHK.
P12 VYwMmenue : npenonasate B | 1.2. buonoruueckas posb K 3a4eT B MHCEMEHHO
00pa30BaTeNbHBIX OpraHu | GEIKOB: 3HAYCHHUE B TPOIL OHCIICKT it popme
3aIUsAX JOIIKOJIBHOTO, HA | eccax )KU3HEeAESTEIbHOCT
YaJbHOTO OOIIEro, OCHOB | M. AMHHOKHCIIOTHI, UX (u CobecenoBatie 3a4yeT B MUCbMEHHO
HOTI'0 00IIIETO, CpPEIHEro 0 | 3MKO-XMMHYECKHE CBOMCT i (fPOpMe
omero obpasoBanus ¢ yue | Ba m kinaccudpukarms. O0 3
TOM CYIIHOCTH OMOXMMHY | MeH O0enkoB. Perymsnust 6 | Tect vaqu B IUCEMCHHO
€CKHX TPOIIECCOB HMOCHHTE3a OEIIKOB. i dopme
PI3 HaBbIk : ocymiecTBisieT
A euaromqec};c I 1.3. Crpoenue HYKIEHHOB | KoncnekT 3a4er B MUCHMEHHO
Y BIX KHCIIOT. [le30kcupubo it popme
OCTb B COOTBETCTBHH CHA | o o e 1OThL (
BBIKaMH 110 (HOPMHUPOBAHU Y 3aueT B TUCbMEHHO
1O DHKTATHBIX 1 KA3HEH JHK). ®usuxo-xumuueck | Cobecenopanue i dopme
P " ue cpotictBa JIHK. Pubon
HO Ba)KHBIX 3HaHWH, YMEH
. YKIJICMHOBbIE KUCIOTHI (P
nil 1 HaBBIKOB, a TaKXe ¢ HK). CTpyKTypa, CBOHCTS 3
HM3WYECKHUX CIIOCOOHOCTEH - LTPYKTYPa, Tect vaqu B TUCLMEHHO
¢ VHETOM CYIIHOCTH GHOX a ¥ QyHKIIMU OCHOBHBIX K it popme
e y naccoB PHK.
NMHYECKUX POLIECCOB




4 Onucanue Npoueaypbl OCHUBAHUS

KauectBo copmupoBaHHOCTH KOMIETEHIMM Ha JaHHOM JTale OICHUBAETCS I10
pe3ynbTaTaM TeKYIIMX U MPOMEXKYTOUHBIX aTTECTAIMI MPHU MOMOIIM KOJIWYECTBEHHON OIICHKH,
BBIPOKEHHOW B Oayax. MakcumanbHasi cyMMa OayuioB MO JUCHHILIMHE (Momaynto) paBHa 100

Oayam.

Pacnpenenenue 6aymioB o BuiaM y4eOHON AeATEIbHOCTH

O1eHOYHOE CPEACTBO
. Ackyeenn | cogecenon
Bun yueOHOI nesTenbHOCTH KoHCIeKT TecToBrIe 3a7 amns Nol 2 | 3auér Wroro
s Nel2 34567
JIeKIIMOHHbIE 3aHSTHS 0 0 0 0 0 0
TIpakTryeckue 3aHsThs 0 20 10 40 0 70
CamocrosiTensHas pabora 10 0 0 0 0 10
IIpomexyrounas arrectarus | 0 0 0 0 20 20
Hroro 10 20 10 40 20 100

CyMmMma 0aioB, HAOpaHHBIX CTYJEHTOM IO BCEM BUJaM y4eOHOM IESITEILHOCTH B paMKax
JVCIATUTMHBI, TICPEBOIUTCS B OLIEHKY B COOTBETCTBUU C TAOJIUIICH.

Cymm
a Gax
JIOB

OreHka 11
0 IPOMEX
YTOYHOM a
TTeCTalin

IO [T
HCI]
15000)1
HHe

XapakTepuCTHKa KauyecTBa ChOPMUPOBAHHOCTH KOMITETEHIUI

ot 91
mo 10
0

«3a4YTCHO»

CTyzeHT IeMOHCTpHpPYeT c(hOPMUPOBAHHOCTD TUCIUIUIMHAPHBIX KOMITETEHIINH, 0OHAPYKUBAET BCECT
OpOHHEE, CHCTeMaTHIECKOe U I'TyOOKOe 3HaHHE yIeOHOT0 MaTepHaia, yCBOWI OCHOBHYIO JIUTEPATypy
1 3HAKOM C JIOTIOJTHUTEILHON JTUTEPaTypoil, peKOMEHIOBAaHHOW MPOTPaMMOii, yMeeT CBOOOIHO BBIIIOI
HSTh NIPAKTHIECKHE 3aJaHNsL, TIPEAYCMOTPEHHBIE IPOTPaMMOif, CBOOOIHO ONEpHUpyeT MPHOOPETCHHBIM
Y 3HAHWSIMH, YMEHUSIMH, IPIMEHSET UX B CHTYallUsIX TOBBIMIEHHON CI0KHOCTH.

ot 76

«3a4TEHON
1o 90

CTyI[eHT JAEMOHCTPUPYET C(bOpMPIpOBaHHOCTL JUCHUITIIMHAPHBIX KOMHCTGHL{Hﬁi OCHOBHBLIC 3HAHUA, Y
MCHHUSA OCBOCHBI, HO JONYCKArOTC HE3HAUYNUTCIIbHBIC OI_HI/I6KI/I, HETOYHOCTH, 3aTPYAHCHUS IIPU aHAJIUTH
YECKUX oll€panusiax, IEPEHOCE 3HAHUU U yMeHHﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYAllUU

ot 61

«3a4TEHOY»
o 75

CryzeHT 1eMOHCTpHpYeT c(hOPMUPOBAHHOCTD AUCIUIUIMHAPHBIX KOMIIETEHINI: B X0Ie KOHTPOJIBHBIX
MEPOIPHATHH IOIMYCKAIOTCS 3HAUNTENbHbBIE OMNOKH, IPOSBISICTCS] OTCYTCTBHE OTAENBHBIX 3HAHUH, y
MEHUH, HaBBIKOB 110 HEKOTOPBIM AUCIUIUINHAPHBIM KOMIIETCHITHSM, CTY/ICHT UCTIBITHIBACT 3HAYUTEIBH
bI€ 3aTPYAHEHNS IIPU OTIEPUPOBAHNH 3HAHUSIMU U YMEHHSMH TIPH UX MIEPEHOCEe Ha HOBBIE CHTYallUHL.

ot 41
110 60

«HE 3a4YTC
HO»

VY crynenra He c)OPMHUPOBAHBI TUCIUIUTMHAPHBIC KOMITETCHITUH, TIPOSIBIISICTCS] HEAOCTATOYHOCTh 3HAH
W, YMEHUH, HABBIKOB.

ot 01
040

«HE 3a4TC
HO»

JlucnuminHapHbIe KOMIIETEHINHN He ChopMHUpOBaHBI. [IposBIISETCS MOTHOE MITH MPAKTUIECKH TTOJTHOE
OTCYTCTBHE 3HAHUH, YMEHUHN, HABBIKOB.

CyMmMma 6amioB, HAOpaHHBIX CTYJIEHTOM IO BCEM BHJIaM YY€OHOH ACATEIHPHOCTH B paMKax
JTUCITUTLIMHBL, IEPEBOUTCS B OIIEHKY B COOTBETCTBHH C TaOIUIIEH.

Cymma Oaio
B
IO AUCIUILIH

O1eHKa 110 IPOMEsK
YTOYHOM aTTecTalu

XapakTeprcTHKa KauecTBa c()OPMHUPOBAHHOCTH KOMITCTEHIIMH
"

HE
CTyzieHT IeMOHCTPHUPYET CPOPMHUPOBAHHOCTh JUCLMILTHHAPHBIX KOMIICTEHIIMI, 00Ha
o191 10 100 «3a4TeHO» / PY’KHMBaeT BCECTOPOHHEE, CHCTEMaTHUECKOe U ITyOOKOe 3HaHHE y4eOHOro MaTepuana
«OTIIMYHO , YCBOWJI OCHOBHYIO JINTEPATYPY U 3HAKOM C JAOIOJHHUTEIbHON JIUTEPaTypOld, peKome

HIOBaHHOM nporpaMMoﬁ, ymeer CBO60,I[HO BBIINOJIHATH IMTPAKTUYCCKUC 3aJaHusA, MIPEI




YCMOTpEHHbIE ITPOrpaMMOii, CBOOOIHO ONEPUPYET NPUOOPETCHHBIMU 3HAHUSMH, yME
HHUSIMH, IPUMEHSIET UX B CUTYALIHSIX OBBIIICHHON CIIOKHOCTH.
CryzeHT IeMOHCTPUPYET CPOPMHUPOBAHHOCTD JUCUUILTMHAPHBIX KOMIICTCHIHI: OCHO
ot 76 110 90 «3a4TCHOY / BHBIC 3HAHUS, YMCHHUS OCBOCHBI, HO JIOIYCKAIOTCS HE3HAUYUTEIHHBIC OIMOKH, HETOYH
«XOPOIIO» OCTH, 3aTpy/IHECHUS TIPU aHATMTHICCKUX OTepanusiX, epeHOce 3HAHUH U YMCHUI Ha H
OBBIC, HECTAHJJAPTHBIC CHTYAIUH.
CTyIeHT IeMOHCTPUPYET CHOPMUPOBAHHOCTD TUCIUILTHHAPHBIX KOMIICTCHIIAI: B X0
«3a4TeHO» / 1€ KOHTPOJIBHBIX MEPOTIPUATHI JOMYCKAIOTCS 3HAYUTENbHbBIEC OIIUOKH, TPOSIBISIETCS O
ot 61 10 75 «yIOBJICTBOPHUTENb | TCYTCTBHE OTACIBHBIX 3HAHUI, YMEHHUH, HABHIKOB [0 HEKOTOPHIM AUCHUILTHHAPHBIM K
HO» OMIIETEHIMSM, CTY/ICHT HUCIBITHIBACT 3HAYNTENIbHbIC 3aTPYIHEHHUS IPH OIEPUPOBAHH
Y 3HAHMSIMU M YMEHHSIMH [PH UX MEPEeHOCEe Ha HOBBIE CHTYAIIHH.
«HE 3aYTCHOY /
V cTynenra He cOPMHUPOBAHBI IUCHUIUTMHAPHBIE KOMIICTEHIIHH, TPOSIBISIETCS HEA0C
ot 41 o 60 «HEYOBJIETBOPUTE % o
TaTOYHOCTh 3HAHUH, YMEHH, HABBIKOB.
JIBHOY
«HE 3a4TeHO» /
JvciuIHapHbIC KOMIIETEHIIMU HEe COPMUPOBAHEL. [IpOSBISIETCS MOTHOE HITH MPaK
ot 0 1o 40 «HEYJOBJIECTBOPUTE o .
BHOY THUYECKH MTOJTHOE OTCYTCTBHE 3HAHUH, YMCHHUI, HABBIKOB.

5 HpnMepnble OLICHOYHBIC CpEeACTBA

5.1 Ilpumepbl TeCTOBBIX 32 aHUI

Tema Ne9

Tect Nel

1. BrexiierouHoe mpeBpalieHue BEeMECTB HA MyTAX UX IMOCTYIUICHUS U BBIICICHHS
Ha3bIBaeTCs: a) METabOIM3MOM; 0) BHEIITHUM OOMEHOM; B) KaTaboIM3MOM; T') aHAOOIM3MOM.

2. [Tporeccel cHHTE3a CIIOKHBIX MOJISKYI U3 00Jiee MPOCTHIX, COMPOBOKIAIOIIUECS
noTpeOJICHUEM SHEPTHH, Ha3bIBAIOTCS: a) aHA00IM3MOM; 0) KaTaboIM3MOM; B) KOHICHCAIIUEH; T)
IOJIMMEPHU3ALIUEH.

3. [Tponykramu nupodocharnoro pacmupenus ATD spustores: a) AP u
docdopnas kucinora; 6) AM®D u nupodocdarHas KHCIOTA; B) aJICHO3UH U GochopHast KUCIIOTA.

4, Makposprudeckoi Ha3bIBaeTCS XUMHYECKasl CBS3b, NPH pa3pbiBe KOTOPOU
W3MEHEHHE ypOBHS CBOOOMHON 3HEeprum coctarisier: a) 10 k/[x/moms; 6) 15 xJx/Moinb; B) 20
kJ>x/Monb; T) 30 kJ[>K/MOIB.

5. K Makpospruueckum COequHEHUsSM OTHOCSTCS Bce, kpome: a) AJlD; 0)
kapOamounndocdara; B) TIII0K030-6-ocdara; r) KpeatuHgpocdara; )
b ochoeHOMUPOBUHOTPATHON KUCTOTHI.

6. bauskue mo XMMHUYECKOH CTPYKTYpe COEAMHEHHs, 00Jaaloiie 0AMHAKOBBIMU
OHMOJIOTUYECKHMHU CBOWCTBAMH, SIBIISTFOTCS:

a. a) BUTaMUHaMU; 0) U30MepaMHu; B) TOMOJIOTaMU; T') BUTaAMEpaMH.

7. Hapymenust B opranu3me, BbI3BaHHBIE W30BITOYHBIM HAKOIUIEHHEM BUTAMHHA,
Ha3bIBAIOTCS:

a. a) TUIIEPBUTAMUHO30M; 0) THIIOBUTAMHUHO30M; B) aBUTAMHUHO30M.

8. HukoTrnHOBas KUCIOTa U HUKOTUHA]! - 3TO BUTAMEPHl BUTAMUHA:

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

9. Buramun B12 copepxut B cBoeM cocTaBe KaTHOH:

a. a) kanus; 0) koOanbTa; B) HATPUS; T') MarHUs; /1) IIMHKA.

10. AHTUTIEITAPTUYECKUM SIBIISIETCS BUTAMUH:

a. a) E; 6) C; B) B2; 1) B12; n) BS.

11. ®u3nonornyeckoe Ha3BaHue ButaMuHa H:

a) aHTULIMHTOTHBIH; 0) aHTHCEOOpPEHBIN; B) aHTUHEBPUTHBIN; T) aHTUPAXUTUYECKHH.

12. OCHOBHBIMU HCTOYHMKaMH BUTaMuHa C SBISIOTCS: a) MSCHBIE TPOIYKTHI; O)
pacTUTeNbHbIE MPOIYKTHI; B) MOJIOYHbIE TPOIYKTHI.

13. @epMeHTHI - 3TO: a) KaTajlu3aTopbl YIJIEBOAHOW MPHUPOAbI; 0) KaTanu3aTopbl

0eKOBON MPUPOABI; B) KaTalu3aTopbl HEOPraHUYECKOM NMPUPOJIBI; I') KaTalu3aTophl JTUIHIHON
MIPUPOJIBI.



14. XonmoepMEeHTOM  Ha3bIBAIOT: a) HAIAMOJICKYJIAPHBIA  KOMILJIEKC, O)
MYJIBTHOH3UMHBIH KOMIUIEKC; B) TPOCTOM (epMeHT; T) cloxHBIA depmeHT; 1) (epmeHT-
CyOCTpaTHBIN KOMILIEKC.

15. B cocraB kodepmenta ®MH Bxoaut:a) BuTamuH A; 0) BuTaMuH B6; B) BUTAaMUH
B2; r) Butamun K; 1) Buramun B12.

16. [TanTOTEHOBAsT KMCIOTa BXOAUT B cocTaB kodepmenta:a) HAJ; 6) ®AJL; B)
nupuaokcanbdocdara; r) KosH3uMa A; 1) THamMuHIIIpodocharta.

17. Knerounsie ¢epMeHTbI, JOKaJIW30BaHHbIE B LUTOILIA3ME, MPOSBISIOT
MaKCHUMaJIbHYIO aKTUBHOCTH npu pH Ommskom: a) 7;6) 2 - 3;8) 4 - 5;1) 9 - 10.

18. DepMEeHTBI, KaTATU3UPYIOIINE CHHTE3 OMOJIOTHUECKUX MOJICKYJI ¢ ydyacTueM ATD,
OTHOCSITCS K KJIaccy: a) Tpancdepas; 0) muras; B) TUApoIIas; r) JIuas; 1) u3oMepas.

19. DepMeHThI, KaTaJu3upYIOLIUe MPOIECChl 1eKapOOKCUINPOBAHUS OPTraHUYECKUX
BEIIIECTB, OTHOCATCS K KJIAcCy: a) u3omepas; 0) mua3; B) iuras; ') Tpancdepas.

20. K MoHOcaxapuaM OTHOCSTCS: a) MalibT03a; 0) GpyKTO3a; B) JIAKTO3a; T') FeNapaH;
1) TTIUKOTEH.

21. ['mroko3a sABIISIETCS: a) KETOreKCO030M; 0) KETOMEHTO30M; B) ajbJOTreKCO30M; T)
aJIbJAONIEHTO30M; 1) IUCAXaAPUIOM.

22. B cocraB caxapo3bl BXOAST: a) JABE MOJIEKYJbl TJIOKO3bI; 0) IBE MOJEKYIbI
(GPYKTO3BI; B) TII0KO3a M (PPYKTO3a; T') raJlakTo3a | TIFOK03a.

23. [TponyktoM ¢ocdoponnza ManpTo3bl SABISETCS: a) TIIIOKO3a U TajakTosa; 0)

noK030-1-gocdar m rirOKo3a; B) TIOK030-6-hocdar m TIOKO3a; T) TIOKo3e-1-pocdar u
rajakTosa.

24, Peakmus: AT® + ['mokoza — AI® + ['moko30-6-docdar ocymiecTBisiercs: mpu
y4acTUU: a) anbaonassl; 0) pochormokomyrassl; B) hocopuiiassl; I') TEeKCOKHHA3BI.
25. Crnoxnplie >¢gupsl BXKK ¢ rmmnepuHoM M MOMMIUKINYECKMMU CHUPTaAMH

COCTaBIISIFOT TPYIIY: a) CIOXKHBIX JIUMUAOB; 0) MPOCTHIX TUMHUAOB; B) (hochaTHIOB; T') TUOTBHBIX
JIMIIATIOB.

26. Jlunuael B BUJIe KOMIUIEKCOB C O€lIKaMHU BXOJST B COCTaB: a) MYJIbTHIH3UMHBIX
KOMIUIEKCOB; 0) pubocom; B) cunTeTassl BXKK; 1) Ononorndecknx MmeMOpaH.

27. [maBHBIMH &UTIUAAMH MeMOpaH SBISIOTCSA: a) AHOJbHBIE JUOHABI;, O)
TPUTIHULEPUBL; B) TIUKOIUNUIBL; T') pochOoNUnuisl; 1) BOCKH.

28. a-CrnokHOd(UpPHBIE CBSI3M B MOJEKyJaX TPUTIUIEPUIOB TOJBEPraroTCs
TUAPONN3Y MpHU ydacTuu: a) ¢ocdonunaspl; 0) aleTUIXOIMH-3CTEpas3bl; B) JMMA3bl; T)
anuscTepassl; 1) pochopumnassbl.

29. Briciine JKupHBIE KHUCIOTHI B TIPOILIECCE MX KaTaboiMu3Ma pa3pylIaroTcs
MPEUMYIIECTBEHHO MyTEeM: a) MPOLIECCOB BOCCTAHOBIICHHUS; 0) O.-OKHCIIEHUS; B) B-OKUCICHHUS; T)
NeKapOOKCUIITMPOBAHUS; 1) THAPOIIU3A.

30. [Tpoutecc OmocunTeza BIXKK nokammu3oBaH: a) BO BHemHed MemOpaHe
MUTOXOHJIpHi{; 0) BO BHyTpeHHell MeMOpaHe MUTOXOHJApHUH; B) B KJIETOYHON MeMmOpaHe; I') B
saepHoi MeMOpaHe; 1) B MeMOpaHe SHO0IUIa3MaTHYECKOTO PETUKYITyMa.

31. OkuCIUTENHbHOE 1I€3aMUHUPOBAHNE0-AMUHOKHUCIIOT PUBOIUT K 00pa30BaHUIO: a)
0.-OKCHKHCIIOT; 0) 0-KETOKHUCIIOT; B) HETIPEIEIbHBIX KUCIIOT; T') aJlbJeTHI0KUCIIOT.

32. B pesynpraTe peakuuii aekapOOKCHIIMPOBAHUS MPOUCXOJUT OTIIEIUICHHE: a)
okcuja yraepona (IV); 6) ammuaka; B) BOJbI; T') aTOMOB BOJIOPOJI.

33. CybcTpaTamu [unenTHIa3bl SBISIOTCSA: a) aMUHOKHUCIIOTHI; 0) MOJUIENTH IBI; B)
JUIIETITU/IbI; T) OMOT€HHBIE aMHUHBI.

34. ®epMeHThl aMUHOTpaHc(hepa3bl YCKOPAIOT peakluu: a) Je3aMUHUPOBaHUS; O)

NepeaMUHUPOBAaHUS; B) BOCCTAHOBUTEIHLHOTOAMHHHUPOBAHUS; T) JEKapOOKCHIMPOBAHUS; 1)
TPaHCTIMKO3MITUPOBAHHSL.

35. Pubocoma npencrapiser co0oif: a) HaIMONEKYISPHBIM KOMIUIEKC; 0) KIETOYHYIO
OpraHesuly; B) MyJIbTHIH3UMHBIA KOMIUIEKC; I') HYKJICOTIPOTEUH; 1) CIOXKHBIN (DepMEHT.



36. YHUBEpCAIIbHBIM aKKyMYJISITOPOM, JOHOPOM M TpaHCc(hOpMaTOpoM SHEPrHU B
opranusme sBisiercs: a) ['TD; 6) ATD; B) LUTD; r) 1,3-audocdornunepuHoBasi KUCIOTa; 1)
TIII0K030-6-docdar.

37. IIpouecc cuntesa ATD, uaymuil CONpSKEHHO C PEakIUsIMH OKUCICHUS IMpU
y4yacTMM  aHCaMOJii  JBIXaTeNbHBIX  (J)EPMEHTOB,  HA3bIBae€TCsA:  a)  CyOCTpaTHBIM
dbochopuupoBanueM; 0) QorocunTeTHYecKUM (ochopunrpoBaHreM; B) OKHCIUTEIbLHBIM
dochopmmmpoBannem; r) hochorpanchepasHoil peaKIuei.

38. DHepreTryeckr Hanbojice BBITOJAEH OOMEH YIJIEBOAOB, HAYINHN IO IyTH: a)
TJIMKOTEHON3a; 0) OpOKEHUS; B) ABIXAHHUS, T') TIIMKOJU3a; ) TIFOKOHEOTeHEe3a.
39. CykiHaTAeTuIporeHasa, kopepmMeHToM KoTopoit siisiercss @A/, oTaaeT aToMbl

BOJIOPOJIa, CHATBHIC C CYKIIMHATA, HA: a) ¢uaBonpoTenH; 0) kopepMeHT Q; B) IUTOXPOM C; T)
KeNe30CepHbIE OCIKH.

40. CooTHolIeHHE PHEpreTHUecKux 3PQPEKTOB TIMKOJIM3a U a’dpOOHOrOo pacraja
TJTFOKO3BI cocTaBiseT: a) 1:2;6) 1:10; B) 1:15; 1) 1:19; 1) 1:38.
41. OHepreruyeckuii A3PQPEeKT B pacyeTe Ha €AMHHUILY Macchl (a3pOOHBIC YCIOBHS)

OoJspllie TIPW pacraje: a) TIJIKO3bl; O0) TpHUCTeapuHAa; B) aclapardHOBOW KHUCIIOTHI; T)
docdoauokcuaneTona; ) TIUIeprHa.

42. DOueprerudeckuii 3pdext VY-okucienus nalrbMUTUHOBOM KUCIOTHI paBeH: a) 130;
0) 147;8) 100; 1) 437; n) 38.

43. [TepBoe MecTO MO KOTMYECTBEHHOMY COJACPKAHHUIO B OPraHu3Max MPUHAIICKHUT:
a) Oenkam; 0) BoJie; B) JIMIIKUJAM; T) MUHEPaIbHBIM BEIIECTBAM; 1) IOJIMCAXapUIaM.

44, Boma, oOpa3syromascs B mporecce OOMEHa BEHIeCTB, HA3bIBAeTCs: a)
IIPOYHOCBA3aHHOM; 0) SK30IM€HHOM; B) HJIOT€HHOM; I') UMMOOWJIN30BaHHOM.

45. AcconunpoBaHHas CTPYKTypa BOJbI 00pa3zyeTcs 3a CUeT: a) MOHHBIX CBs3eH; 0)

KOBaJIEHTHBIX CBA3€il; B) BOJOPOJIHBIX CBS3€H; I') BAH-/I€p-BaalbCOBBIX CBS3CH.
46. Karuonst Co2+ Bxoast B coctaB BuTamuHa: a) A; 0) C; B) E; r) B12; 1) B6.

47. OcCHOBOW KOCTHOW TKaHH SIBJISIFOTCSI COCTUHEHMS: a) Kaubius u (ocdopa; 0)
HATpUA U KaJus; B) KaJIbLKA U XJI0pa; T) MEJIU U a30Ta.

48. B cocTaB nuToxpoMoB kiacca a BXoasaT kaTuoHsl: a) K+; 6) Cu2+; B) Na+; 1) Fe2+;
n) Zn2+.

Kpamxue memoouueckue yxazanus

Tect BBINONHAETCA CTYIEHTOM WHIMBHIYaJIbHO, B TPEIENaXx BPEMEHH, YKA3aHHOIO
npenogasareneM. KonnuecTBo BONPOCOB MPU TECTUPOBAHMHM HE JOHKHO mpesbimarh 30. Ha
KQOKIBIH OTBET OTBOAUTCS O 1 MHHYTBI, 32 KOTOPYIO CTYAEHT IOJDKEH W3 IPENJIOKEHHBIX
BAapHUAaHTOB OTBCTOB HaWTH HpaBHHBHLIﬁ U OTMCTHUTH B TECTC.

IlIxana oyenku

OueHka Bamsr Omnucanne
5 16-20 BBICTABJISIETCSI CTYJIEHTY, €CJIM CTYJISHT MPABHJILHO BBITIOJIHUII BCE 3aJIaHUsI

BBICTABJISIETCS CTYNEHTY, €CIIA CTYIEHT BRINOJHMI He MeHee 80 % 3amanuii, 1100 B OTBETAX 10
4 12-15

MYIIEHBI CYIIECTBEHHbIEC OIIHOKI

BBICTaBJISIETCS CTY/ICHTY, €CIH CTYACHT BBIMOIHII He MeHee 60 % 3amanuii, 1100 B OTBETAX [0
3 8-11 >

MYIIEHBI CYIIECTBEHHbIE OITHOKU

BBICTaBIISIETCS CTYJICHTY, €CJIM CTYJICHT He BBIMOJHWI Oosiee 40 % 3amaHuii, Py 3TOM B OTBETA
2 4-7

X JOIYIIECHBI IPYObIe OIIMOKH

BBICTaBJISIETCS CTYIEHTY, €CIIU CTYAEHT He BHIMOIHII Ooitee 10 % 3amanmuii, Ipu 3TOM B OTBETA
1 1-3 > ’

X JIOMTYIICHBI TPYObIC OITHOKH

5.2 Ilpumepbl TeCTOBBIX 3aIaHUH

Tema Nell

Tect Ne 2

1. CTpyKTYpHBIMU €IMHHUIIAMH MBIIIIEYHOTO BOJIOKHA SIBIIIOTCS: a) MOJUCAXAPU/IbI;
0) MUOGUOPHUILIIBI; B) JTUIMOMPOTEUHBL; T') OMOIOTUYECKHE MEMOPAHBI.



2. CapkonemMMa TMpeAcTaBisieT coOoil: a) MeMmOpaHy; 0) WOTUNENTHI;, B)
MYJIb3H3UMHBIH KOMILIEKC; T) pUOOHYKIICOPOTCHHOBBIN KOMITJICKC.

3. ToncTele GUIaAMEHTHI COCTOST W3: a) aKTWHA; 0) MHOTIIOOWHA; B) MHO3WHA; T)
TPOIIOHMHA; J1) KAPHO3MHA.

4. Benymiyio ponb B MBIIIEYHOM COKPALICHUM UTPAIOT KaTHOHBI: a) MarHus; 0)
HATPHS; B) KU, T) JKeJe3a; 1) KaabIlns.

S. 3amacHbIM UCTOYHUKOM YHEPTUH B MBIIIIIE SBISIETCS: a) XOJIECTEPUH; 0) IITMKOTeH;
B) MOJIOYHAs! KHCIIOTA; T) TIFOK03a; 1) KpeatuHpocdar.

6. B sHeprooOecnieueHUH KpaTKOBPEMEHHBIX YIPAXHEHUH MaKCUMaJIbHON

MOIIHOCTH OCHOBHYIO POJIb UTPAET: &) TIIMKOIN3; 0) KpeaTUHKUHA3Hasl PEaKIysl; B) MUOKHHA3HAs
peaxius; T) a9pOoOHBIN pacna/l MIFOKO3HbI.

7. HawnGobmmii BEIXOJ SHEPTHH JOCTUTACTCSA B: @) TJIMKOJIM3E; 0) a3poOHOM pacraje
TJIFOKO3bI; B) KPEATUHKWHA3HOW PEAKLMH; T) MUOKMHA3HON PEaKIiH.

8. OO01ee KOTUYECTBO CBSI3aHHOTO KPOBBIO KHUCIOPOAA - 3TO: a) KUCIOPOIHBIN
3arpoc; 6) KUCIOPOIHBIN JIOJIT; B) KUCIOPOIHBINA Ae)ULIUT; T') KUCIOPOAHAS EMKOCTh KPOBH.

9. MomHOCTh  a3po0HOTO AIHEProoOpa3oBaHMsI OLICHUBACTCS BEIMYMHOW: a)
Kuciopoanoro 3ampoca; 6) MIIK; B) xucinopomHoro aeduuuTa; ) KUCIOPOJHON EMKOCTBIO
KPOBH.

10. K anaspoOHbiM uctounukam pecunresa AT® orHocsTCS Bce, Kpome: a)

KpEaTHHKUHA3HOM peakiuu;, 0) MHOKMHA3HOW peakiuu; B) IiHKonu3a; T) cuHTeza ATO,
COIPSDKEHHOTO C AJIEKTPOHOTPAHCIIOPTHOH IIETIBIO.

11. K menTuaHelM TOPMOHAM OTHOCHTCS: a) albJOCTEPOH; O) aJpeHaIuH; B)
COMATOTPOINMH; I') TPUHOATUPOHUH; /1) THAPOKOPTU3OH.

12. [Tpy UHTEHCUBHON MBIIIEYHON pabOTe MPOUCXOAUT YMEHBIICHUE COJCPKAHUS B
KpOBU: a) TJIIOKarona; 0) Ba3oNpeccuHa; B) HOpaIpeHAINHA; T') MHCYJIUHA; J1) TECTOCTEPOHA.

13. [To dopmyne cOanaHCHPOBAHHOTO NHUTAHUS CIOPTCMEHOB COOTHOIICHUE
OCJIKOB:KUPOB:yIJIeBOA0B paBHO (B %): a) 14:30:56; 6) 25:25:50; B) 15:15:70; r) 20:20:60; n)
10:20:70.

14. B cyrounom pammone mioBna 0enka 10JbKHO ObITh HEe 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.

Ilxana oyenku

Kpurepun oneHku pe3yjbTaTroB

OrneHka bansl OnucaHue
5 16-20 BBICTABIISIETCS CTYJICHTY, €CJIH CTYACHT NPABIJILHO BBITIOIHWII BCE 3aJaHUS
4 12-15 BBICTABIISICTCSI CTYJICHTY, €CIIH CTYJCHT BRIIONHIT He MeHee 80 % 3amanmii, 100 B 0TBETaX /10
MYIIEHBI CYIECTBEHHbIE OIINOKI
BBICTABJISIETCS CTYIEHTY, €CIIH CTYIECHT BRIIOJHII He MeHee 60 % 3amanuii, 1100 B OTBETaxX 10
3 8-11
MYIIEHBI CYIECTBEHHbIE OIINOKH
BBICTABIISICTCS CTYICHT JIM CTYJICHT HE BBITTOIHMI 00T 0 3aJJaHHH, TIPH TOM B OTBET:
2 47 CTaBIIACTCA CTY/ACHTY, €CIIH CTY/IE (© o. oomee 40 % 3ananuii, 3TOM B OTBETa
X JTOMTYHICHBI TPYObIe OITHOKH
BBICTABIISITCSI CTYJICHTY, €CJIIM CTYJSHT He BeIIONHII Ooinee 10 % 3anaHuii, mpu 3TOM B OTBETa
1 1-3
X JIONYIIEHbI TpyOble OIHOKH

5.3 Bonpocel Kk 3a4eTy (MUcbMeHHAas (opma)

1. Yro sBusieTcs 06IaCThIO U3YUCHHUS JUHAMHUECKON Onoxumuun?

2. Kakoe comepxannie OMUTOOMOTEHHBIX 3JIEMEHTOB?

3. K xakum sjeMeHTaM OTHOCSITCS IIMHK U HOA?

4. Kaxkue noHsl mpeo0aagaroT BHYTPH KIETOK?

5. Kak Ha3bpIBaroT MOJIEKyNbl (WM UX YaCTH) HEPAaCTBOPUMBIE B Boie?



6. KakoBo coneprxanue BoJbl B OpraHu3Me (B MPOLEHTAX OT MACChl TeJa) y
HOBOPOXKJAECHHBIX?

7. K xakum COeTMHEHUSIM OTHOCSTCS OCJIKH, MOIHCAXapHIbl?

8. IlpeacraBurtenu Kakux KJIacCOB COCUHEHHI B BOJE paCTBOPUMBI?

9. UYro sBnsercs 001acThIO N3yYeHHS (DYHKIIMOHATBHOW OMOXUMUH?

10. Conepxanue MUKPOOMOTEHHBIX 3JIEMEHTOB COCTABIISET:

11. K xakuM 31eMeHTaM OTHOCATCS KaJbIUK U XJ10p?

12. Kakue noHBI Ipeo01a1atoT BO BHEKIIETOUYHOH cpene?

13. Kak Ha3bIBatOT MOJIEKYbI (WM UX YACTH) PACTBOPHMBIE B BOJIE?

14. KakoBo conep:kaHue BOJIbI B OpraHu3Me (B IpoLeHTaX OT Macchl Tea) y 0l crapiie
40 net?

15. K xkakuM coeTuHEHHSIM OTHOCSITCSI aMUHOKHUCIIOTBL,
abIeruanl?

16. [IpencraBuTenu KakuxX KJIacCOB COCAMHEHMI B BOJIE HEPACTBOPUMBI?

17. K xakuM s1eMeHTaM OTHOCATCS KaJIWil U HATpUid?

18. YTo o0pa3yercsi npu B3auMOICHCTBUU KapOOHOBOW KUCIIOTHI U CIIUPTA B IPUCYTCTBUU
CEpPHOM KUCITOTHI?

19. K xakuM coeTuHEHUSIM OTHOCSTCS O€JKHU, HYKJICHHOBBIE KUCIOTHI, TOTUCAXapHUIbI?

20. Kak Ha3bIBAIOT MOJIEKYIIBI, KOTOPEIE COIEPKAT U PACTBOPUMEIC, U HEPACTBOPHMBIC B
BoJie yacTu?

Kpamxue memoouueckue ykazanus

3aueT B MUCbMEHHOM (popMe BKIIIOYAIOT B c€0sl IEPEYHU BOIPOCOB 110 YKA3aHHBIM TEMaM
JUCLUIUIMHBL, KOTOPBIE SBISIOTCS MPEAMETOM O0CYXICHMs Ha 3aHATUN. KOHKpETHBIN NepedeHb
BOIIPOCOB, BHIHOCHMBIX Ha 3a4YET COAEPKUTCS B TEOPETHMUECKUX KOHCIEKTaX JEKUUI MO TeMam
MoyJIed JUCUUIUIMHBL. CTyIEeHT JOJDKEH U3yUUTh TEOPETUUECKUI MaTepHal U MOATOTOBUTHCS Ha
€ro OCHOBAaHUH K NMCbMEHHBIM BOIIPOCAM.

Llkana oyenxu

Kputepun onieHkn pe3yibTaToB

Onenka Bamsr Omnucanne
5 16-20 BBICTABIISIETCSI CTYJIEHTY, €CJIM CTYJICHT MPABHJILHO BBITIOJIHUII BCE 3aJIaHUsI
4 12-15 BBICTABIIICTCS CTYJICHTY, €CIIM CTYAEHT BbINOJHUI He MeHee 80 % 3amaHuii, 1100 B OTBETax 10

MYIIEHBI CYIECTBEHHbIE OIINOKH
BBICTABIISICTCSI CTYJICHTY, €CIIH CTYJCHT BRIONHIT He MeHee 60 % 3amannii, 100 B 0TBETaX /10

3 8-11
HYIIEHbI CYLIECTBEHHBIC OLIMOKH

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

1 1-3 BBICTABIISITCSI CTYJICHTY, €CIIM CTYJCHT He BhIosHWI Oosee 10 % 3amaHuii, mpu 3TOM B OTBeTa

X JTOITYIICHBI TPYObIe OITHOKH

5.4 IlpumepHbIii MepevyeHb BOMPOCOB MO TeMaM

Tema Ne2
Buojiornyeckasi posb 0eIKOB: 3HAUeHHe B Ipoleccax >KU3HeAesiTeJIbHOCTH.

AMMHOKHUCJIOTHI, UX (PU3MKO-XMMHYeCKHe cBOWcTBa U Kiaaccupukamus. O0Men 06eakoB.
Perynsinust OnocuHTe3a 0€JIKOB.

1. B xakoMm ciydae mpoucXoauT HeoOpaTuMasi JeHaTypanus oenka?

2. IToueMy COJH TSDKEJIBIX METAJUIOB BBI3BIBAIOT OTpaBieHue opranu3ma? Kak aTo csizaHo
c O6enxamu?

3. IloyeMy npu nomajgaHUM KUCIOTHI Ha KOXKY MMPOUCXOAUT OXKOr?

Kpamkue memoouueckue ykasanus

CobecennoBaHre MO KOHTPOJIBHBIM BOIPOCAM - ATO M3YYEHUS IUCIHILIMHBI, UMEIOIINI
[ENBI0 TIPOBEPUTHh TEOPETUYECKHE 3HAHMSA CTYIEHTAa, €ro HaBBIKM M YMEHHE IPHUMEHSTh
MOJIydEeHHBIE 3HAHUS MPH peIIeHUH NMpakTHueckux 3amad. CobeceoBaHue MPOBOAUTCS B 00bEME
yueOHOM MPOrpaMMBbl 10 AUCHUILIUHE B YCTHOU (opMme.



ITonroroBka kK coOeceloBaHMIO HAYMHACTCS C MEPBOTO 3aHATUSA O AMCLUUIUIMHE, Ha
KOTOPOM CTYAEHTBl MOJy4YaroT OOLIyI0 YCTAaHOBKY IpENoAaBaTeiss M IepeueHb OCHOBHBIX
TpeOOBaHUI K TEKyIIEW M NPOMEXYTOUHOM arrecTauuu. [Ipm 3TOM BakHO ¢ caMoro Havaja
IUTAHOMEPHO OCBaumBaThb MaTepHall, PYKOBOACTBYACH, IPEXKAE BCEro, IMEPEUYHEM BOIIPOCOB,
KOHCIIEKTUPOBATh BAa)KHbIE Ul pElIeHHs Y4eOHBIX 3aJad MCTOYHMKH. B TeueHue cemecrtpa
IPOUCXOJAT TMOMNOJHEHUE, CUCTeMaTH3alMsl U KOPPEKTHPOBKA CTYIAEHUYECKHMX HapaboToK,
OCBOCHHME HOBOI'O U 3aKPEIUICHUE YK€ U3YYEHHOI0 MaTepuaIa.

Jlexuuu, ceMMHApBI, IPAKTUYECKUE 3aJaHUS SIBIISIFOTCS BaXKHBIMU dTallaMH IOATOTOBKH K
co0eceJ0BaHuI0, TIOCKOJIBKY MO3BOJIIOT CTYACHTY OICHUTh yYPOBEHb COOCTBEHHBIX 3HAHUU U
CBOEBPEMEHHO BOCIIOJIHUTh UMEIOLIHECS TPOOEIIbI.

B aT0#i CcBsA3M HEOOXOIMMO JUIsl MOATOTOBKM K SK3aMEHY IE€pBOHAYaIbHO IPOYMUTATH
JEKIMOHHBIN MaTepuai. J[s kaueCTBEHHOM MOATOTOBKH K CEMUHAPCKUM 3aHATUAM HEOOXO0IUMO
U3y4aThb OCHOBHYIO U JIOIIOJIHUTEIIBHYIO JIUTEPATYPY, BBIIOIHATH IIPAKTUYECKUE 3aJaHUs.

LIxana oyenku

KpnTeplm OLCHKHU PE3YyJbTATOB
o Bamier Omnucanne

5 BBICTABJLICTCS CTYJICHTY, €CIIM CTYAEHT BCECTOPOHHE PACKPBLI TEMY

4 BBICTABIISICTCSI CTYJICHTY, €CIIH CTYJCHT B IIEJIOM PAcKpbUI TEMY, HO B OTBETaX JOIYCTHII HE3HAY
UTENbHbIE HETOYHOCTU

3 BBICTABIISICTCSI CTY/ICHTY, €CIIH CTYCHT HETIOJIHO PACKPBLI TEMY

2

1

BBICTABJISICTCS CTYJICHTY, €CJIM CTYACHT IIJIOXO OCBETUI TEMY
BBICTABJISICTCA CTYJICHTY, €CJIM CTYACHT HE PACKPbLUI TEMY
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5.5 IlpumepHBIii IepeYeHb BOIIPOCOB 110 TeMaM

Tema Ne3
Bomnpocsl IS colece0BaHUs. Crtpoenue HYKJICMHOBBIX KHCJIOT.
Je3okcupudonykiiennoBbie Kucjaorol (JAHK). ®usuxo-xummuueckue cpoiictea JHK.

Pubonykinennosbie kucjorsl (PHK). CTpykTypa, cBOiCTBA M ()YHKIIMH OCHOBHBIX KJIAaCCOB
PHK

1. Cunte3 crienuduueckux OEJIKOB B KJIETKE, €r0 OCHOBHBIE ITAIbI.

2. Ponb HyKI€MHOBBIX KHCIIOT B CUHTE3€ Oenka. Perymnsmus cunresa Genka.

3. BHyTpHKiIeTOUHBIE TPEeBpALIEHUS AaMUHOKHUCIIOT.

4. Peakuuu nepeaMuHUpOBaHUs, J1€3aMUHUPOBAHUS, AEKApPOOKCUIMPOBAHUS
AMHHOKHUCIIOT.

S, CBs13b IpeBpaIlleHUT aMUHOKHUCIIOT C LIUKIJIOM TPUKApOOHOBBIX KHCIIOT.

Kpamkue memoouuecxkue ykazanus

CTyaeHT JOJIKEeH U3yYUTh OCHOBHBIE U JIOTIOJHUTEIbHBIE UCTOUHUKH JTUTEPATYPHI 110 TEME
Y TIOJITOTOBUTHCS K COOECEIOBAaHHIO TI0O PEKOMEHTyeMbIM BOIIpOcam/

IlIxana oyenku

Kputepun oneHKH pe3yabTaToB
o Bbamnel Omnucanue
BBICTABJIISIETCSI CTYJIEHTY, €CJIM CTYJIEHT BCECTOPOHHE PACKPBLI TEMY
BBICTABIISIETCS CTYNICHTY, €CJIH CTY/ACHT B IIEJIOM PacKpbUI TEMY, HO B OTBETaX JOITYCTHI HE3HAY
WTEIbHBIE HETOYHOCTH

BBICTABJISICTCA CTYJICHTY, €CJIM CTYACHT HEIIOJIHO PACKPbUI TEMY
BBICTABJISICTCA CTYACHTY, €CJIM CTYACHT IIJIOXO OCBETUJI TEMY
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BBICTABJISICTCS CTYJICHTY, €CJIM CTYACHT HE PACKPLLUI TEMY

5.6 IlpumepHbIii NepevyeHb BOMPOCOB MO TeMaM

Tema Ned

Bonpocsl pasi codecenopanusi. Knaccupuxkanusi 1 HOMeHKJaTypa ()epMeEHTOB.
XuMmunuyeckass mnpupoaa ¢epMeHTOB, UX (PYHKUHOHAJBbHbIC rpynnbl. Poab BUTAMHHOB,
META/UIOB M JIPYrUX KO(aKTOpoB B (YyHKUUHOHMpPOBAHMU ¢GepMeHTOB. Peryisiuus
(pepMEHTATHUBHBIX NIPOLECCOB B KJIETKE.



YcnoBus MpoTeKaHUs peakiuii 0OMEeHa BEIIECTB B )KUBBIX OpraHU3Max.
Ponw dhepmenTOB B 0OMEHE BEIIECTB.
Oco0eHHOCTH XMMHYECKOTO CTPOCHHSI U CBOMCTBA (PEPMEHTOB.
4, Mexanusm nerictBusi GepMEHTOB.

Kpamxue memoouueckue yxazanus

CTyneHT JoKeH U3yYUTh OCHOBHBIE U AOTIOJIHUTEIbHBIEC HCTOYHUKH JIUTEPATYPHI [0 TEME
Y TIOJITOTOBHUTHCS K COOECEIOBAHMIO TI0 PEKOMEHTyEMBIM BOIIPOCAM.

LIxana oyenku

KpnTeplm OLICHKHU PE3YyJbTATOB
o Bamier Omnucanne

wn e

5 BBICTABJLICTCS CTYJICHTY, €CIH CTYACHT BCECTOPOHHE PACKPBLI TEMY

4 BBICTABIISIETCSI CTYJCHTY, €CIIH CTYJEHT B LIEJIOM PacKphUI TEMY, HO B OTBETaX JAOMYCTHUI HE3HAY
UTENbHbIE HETOUHOCTH

3 BBICTABIISIETCSI CTYJICHTY, €CIIH CTYJEHT HEMOIHO PACKPBLI TEMY

2

1

BBICTABJISICTCS CTYICHTY, €CJIM CTYACHT IIJIOXO OCBETWI TEMY
BBICTABJISICTCS CTYJICHTY, €CJIM CTYACHT HE PACKPBLI TEMY
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5.7 IlpumepHBIii IepeYeHb BOIPOCOB 110 TeMaM

Tema Ne5
Bonpocsl a5 codecenoBanusi. buosiornueckasi poJib u Kjiaccu(pukanus yriieBogaoB.
CTpyKTypa H CBOMCTBAa MOHOCAXAPUI0B U noJmcaxapuaoB. O0MeH yriieBoaoB

1. Kakue yrineBo/ipl BCTpedaroTcsi B BAKHEHIIMX NMPoAyKTax nutanus? Kakue u3 Hux
MOJIBEPTAIOTCS MTUIIEBAPUTEIBHBIM ITPEBPAIICHUSAM?

2. Kakue ¢gepMeHTHI yCKOPSIIOT I'MIPOJINM3 BaxKHEWIMX yriaeBojos nuiu? Kaxue
yCIIOBUSL HEOOXOUMBI JJIs AEUCTBUSI 3TUX (pepMEHTOB?

3. Kak npoucxoaut cuHTe3 U pacnaj riMkoreHa B nedeHu? Kak peryaupyrorcs 3T
po1ecChl?

4. Kak ocymecTBiastoTcss aHa’3poOHbIE IPEBpAIIEHUS TJIMKOT€Ha U IJIIOKO3bI
(rmukonu3)?

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

6. Kakue npeBpaiieHus poucxosaT 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 3ppekTUBHOCTh a3pOOHOT0 OKHCIICHUSI YTIIEBOIOB?

9. Kakyto posib UrparoT >kKeJYHble KUCIOTHI B MPOLECCE MUIIEBAPEHUS JUIUIO0B U

BCAChIBaHMs TMPOJIYKTOB MX mnuIleBapeHus? KakoBbl OMOXMMHYECKHE NYTH 3TOTO BIUSHUS
KEITYHbIX KUCIOT?

10. Kakue xumuueckue npespaiieHus: IporuCcXoasT Mpu Moomim3anuu aunuios? Kak
OCYILIECTBIISIETCS PETYJIALUs ATOro Impouecca?

11. KakoBa sHeprernueckas 3¢p(eKTUBHOCTh O€Ta-OKHCIEHUS XKUPHBIX KUCIOT (Ha
npuMepe 1000 KUPHON KUCITOTHI)?

12. KakoBbl ipeBpaliieHyst KETOHOBBIX TEJl B IPOLECCaX IHEPreTUUECKOTo ooMeHa?

Kpamxue memoouueckue ykazanus

CTyneHT NoMKeH U3y4YUTh OCHOBHBIE U IOMOJIHUTEIbHBIE HCTOYHUKY JTUTEPATYPhI 110 TEME
U TMIOATOTOBUTHCS K COOECEIOBAHUIO TI0 PEKOMEHIyeMbIM BOIIPOCAM.

IIxana oyenku

Kputepun onieHKH pe3yibTaToB
o banner Omnucanue
BBICTABJIIETCSA CTYIEHTY, €CJIU CTYAEHT BCECTOPOHHE PACKPHUI TEMY

BBICTABJIAICTCA CTYAICHTY, €CJIK CTYACHT B IIEJIOM PACKPBUT TEMY, HO B OTBETAaX AOIIYCTUJI HE3HAY
HUTCIIBHBIC HCTOYHOCTH

BBICTABJISICTCS CTYJACHTY, €CJIM CTYACHT IIJIOXO OCBETUJI TEMY
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5
4
3 BBICTABJISICTCA CTy)leHTy, [S102)0%¢ CTleeHT HEIIOJHO paCKpbl.ﬂ Temy
2
1

BBICTABJISICTCS CTY/ICHTY, €CJIM CTYACHT HE PACKPLLUI TEMY




5.8 IlpumepHblii epeyeHb BONPOCOB MO0 TeMaM

Tema Ne6

Bonpocsl 1 cobecenoBanusi mo teme. JIMmuabl, UX OCHOBHbIE OMOJIOTHYECKHE
¢pynkunu. CTpykrypa, cBoiicrBa Junuaos. Kinaccupukanus aunuaos. ZKupHbie KHCJI0THI
HX KJaccupuKanusa 1 HoMeHKJIaTypa. ®epMeHTATUBHBIH pacnaj i CHHTe3 TPUTJIUIEPH/IOB
U JunuaoB. OKuciIeHHe ;KUPHBIX KUCJI0T. BMOCHHTEe3 :KMPHBIX KUCJIOT.

1.
2.

XHUMHUYECKHE MMPpEBpaAlICHUA JIUIIUA0B B IIPpOLECCaX IMUIICBAPCHUS.
Ponp jken4HBIX KHUCIIOT B Imponeccax NMUIEBApCHUs JTUIINI0B U BCAaCbIBAHHA

IIPOYKTOB ITUIIEBAPEHUS.

3.
OpraHu3Me.
4.

©oo~NoOo

10.

JlanpHeliiye mnpeBpallleHuss MPOAYKTOB MHINEBApPEHUS JIUIUAOB B

Hcnonp30BaHue KUPOB B MPOLIECCAX IHEPTETHUECKOTO OOMEHA.
MoOGwm3anus )xupoB. BHyTpUKIIeTOUHBIC IPEBPAICHHS TIIUIICPUHA.
CBsI3b NpeBpaIIeHui MIHIEPUHA C TUKIOM TPUKAPOOHOBBIX KHCIIOT.
DHepretudeckuii 3pPexT OKucIeHus TIulepruHa.

bera-okucnenne JKHPHBIX KHUCJIOT.

DHeprerudeckuii 3pdext Oera-oKUCIeHUs KUPHBIX KUCIOT.

OOpazoBanue anetwi-kopepMeHTaA U ero JaJTbHEUIINE MPEBPANICHUS B

OUKIIC TpI/IKap6OHOBBIX KHCJIOT.

11.
12.

Heprernyecknii 3peKT MOIHOTO OKUCICHHS KUPHBIX KHCIIOT.
bruoxummnueckue MexaHU3Mbl U YCJIOBUS OOpa30BaHMsI KETOHOBBIX Tell.

JansHennme npeBpaeHus KETOHOBBIX TEll.

Kpamxue memoouueckue yxkazanus

CTyaeHT JOJIKEH U3YyYUTh OCHOBHBIE U JOTIOJHUTEIbHbBIE MCTOUHUKH JIUTEPATYPHI 110 TEME
Y TIOATOTOBUTHCS K COOECEIOBAHUIO TIO PEKOMEHIYEMBIM BOTIPOCAM.

Llkana oyenxu

Kpurepum oueHKH pe3yJibTaToOB

o Bbamnsl

Omnucanue

BBICTABJISICTCA CTYJICHTY, €CJIM CTYACHT BCECTOPOHHE PACKPLLI TEMY

BBICTABJIACTCA CTYACHTY, €CJIU CTYJACHT B IIEJIOM PACKPBUI TEMY, HO B OTBETaX AOITyCTHJI HE3HAY
HUTCJIBbHBIC HCTOYHOCTHU

BBICTABIISICTCSI CTY/ICHTY, €CIIH CTYJCHT HETIOJTHO PACKPBUI TEMY

BBICTABJISICTCA CTYJACHTY, €CJIM CTYACHT IJIOXO OCBETUI TEMY
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4
3
2
1

BBICTABJISICTCA CTYJICHTY, €CJIM CTYACHT HE PACKPbLUI TEMY

5.9 IlpumepHbIlii IepeYeHb BONMPOCOB 10 TeMaM

Tema Ne7 Bomnpocsl pasi cobecenoBanus. BomopacTBopuMble BHTAMHHBI.
KupopacrBopumble BUTaMHHBbI. PoJib BUTAMHHOB B (P)YHKUMOHHMPOBAHHMH OPraHuU3Ma
XVMHYECKHUE MPEBPAILECHHUS JUIHUI0B B IIPOLIECCAX MUILEBAPEHUS.

1.
2
3.
4.
5

6.

Burtamunsl, ux knaccudukanms.

OO1u1re npeACcTaBICHUs O XUMHUUECKOM CTPOCHUHU  Pa3IMYHBIX BUTAMHHOB.
MexaHu3Mbl BO3JIEICTBUS BATAMHUHOB Ha OOMEHHbBIE IIPOLIECCHI.

Posnb BUTAaMHHOB B 00pa3oBaHUU (EPMEHTOB.

[ToHsTHS O TUIIOBUTAMHHO3€, aBUTAMUHO3€, TUIIEPBUTAMUHO3E.

BnusiHue 3aHATHH pasnUYHBIMM - BHJAMM CIIOpTAa Ha TMOTPEOHOCTH

opraHu3Ma 4C€JIOBEKAa B BUTaMHHAX.

Kpamxue Memoouyeckue yKasaHus

CTYJIGHT JOJIKCH U3YYHUTH OCHOBHBIC U JOTTOJTHHUTEIBbHBIC HCTOYHUKHU JIMTEPATYPHI 110 TEMC
" IMMOATOTOBHUTHCA K CO6CCCI[0BaHI/IIO 10 PCKOMCHAYCMBIM BOIIPOCAM.



IIxana oyenku
Kpurepum oueHKH pe3yJibTaToB

Bansr Onucanne

BBICTABIISICTCSI CTYJICHTY, €CIIM CTYJIEHT BCECTOPOHHE PaCKPhLI TEMY

BBICTABJIICTCA CTYACHTY, €CJIM CTYACHT B LICJIOM PACKPBUT TEMY, HO B OTBETAX NOIIYCTUJI HE3HAY
UTCJIBHBIC HCTOYHOCTHU

BBICTABJIACTCS CTYACHTY, €CJIU CTYJACHT IVIOXO OCBETHUII TEMY
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5
4
3 BBICTABJISICTCS CTYJICHTY, €CJIM CTYJCHT HEIIOJHO PACKPBUI TEMY
2
1

BBICTABIISIETCSI CTY/ICHTY, €CIIH CTYJICHT HE PACKPBLI TEMY

5.10 IlpuMepHBIi NepeYeHb BONPOCOB N0 TeMaM

Tema Nel
Bonpocsl 15 codecenoBanus 1o reme buoxumuyeckue npouecchbl MPU MbIIIEYHOM

ACATECJIBHOCTH U B IEPUOT BOCCTAHOBJICHUS. buoxumusa MbIILIEYHOT O COKpalecHusi.

XuMmudeckue IIPEBpAIICHUA JIUIIUA0B B IIPOLECCAX IMUIIICBAPCHUS.

1. Kakue makposprudyeckue COECAMHEHMsSI COAEPMATCS B MBIIIEYHON TKaHHU,
KaKOBa UX KOHLIEHTpALMs U JIOKaIu3anus?
2. Copep:xaHue, CBOICTBa, CTPYKTYpHAsl OpraHu3alus U pojb BaKHEHUIINX

OCJIKOB MBIIICYHON TKAHW: MHO3HMHA, AKTHHA, TPOIOHWHA, TPOIOMHO3WHA, OCIKOB
CapKOILIa3MBbl, OSJIIKOB CTPOMEI, OSJIKOB siyiep?

3. [locnenoBarenbHOCTh ~ XMMHMYECKMX ~ peakUUil  MpU  MBIIIEYHBIX
COKpAaIICHUIX?

4. Kakue xuMuueckue npeBpaieHus IpoOUCXoIIT TP PacciIabIeHU MBI ?

S. KakoBa pors AT® B n1Byx(ha3HO# MBIIIEUHON IS TETBHOCTH?

6. CxkopocTtb pacxogoBanust AT® npu HanpsHKEHHON MBIIIEYHON paboTe?

7. Uto noHMMaeTcs 10J1 MOLTHOCTHIO, EMKOCTBIO, CKOPOCTBIO Pa3BEPTHIBAHUS
u 3¢ppexTrBHOCTBIO MporieccoB pecuHTe3a ATD?

8. KakoBsl =~ MOIIHOCTB,  €MKOCTb M  CKOPOCTb  pa3BEpThIBAHUS
KpeatuHpocHoKuHA3HON peakui U Kakue OMOXUMUYECKUe (PaKTOPbI UX ONPEIEISIOT?

9. KakoBa ponb KpeaTUH(GOCPaTHONH peakuud B DHEPreTUYECKOM
o0ecreyeHnn MBIIIeYHON paboThI?

10.  Pousb rmukonu3a B SHEPTETHYECKOM 00ECTIEYCeHUN MBIIIEYHOI paboThI?

11. B yem 3akiroyaeTcst CyIIHOCTh MUOKMHA3HOM peakliiu, U KakoBa e poJib B
HHEPreTUYECKOM 00ECIIeUeHUHU MBILIEUYHO paboThI?

12.  KaxoBbl MakCUMaJibHbIE MOIIIHOCTh, EMKOCTb, CKOPOCTb pa3BEepPTHIBAHUS U

sbdexTuBHOCTE a’poOHOro pecunte3a AT® u kakue OmoxuMmuueckue (aKToOpbl HX
onpenenstoT?

13. KakoBa ponp a’poOHOro myru pecunreza ATD B sHepreTnyeckom
o0ecreyeHnn MbIIIeYHON paboThI?

14.  JlaliTe XapakTepUCTUKY HHEPreTHUYECKOro oOecrneyueHusl yHpaxxHEeHH,
cneunduyeckux s n3dpanHoro Bamu Buia GU3KyIbTypHO-CIIOPTUBHON AEATEIBHOCTH.
Kpamxue memoouueckue yxazanus
CTyneHT 10JKeH U3YYUTh OCHOBHBIE M JIOTIOTHUTENIbHBIE HCTOYHUKH JIUTEPATYPHI 110 TEME

Y TIOATOTOBUTHCS K COOECETIOBAHMIO TI0O PEKOMEHTYEMBIM BOTIPOCAM.

IIxana oyenku
Kpurepuu oueHku pe3yjbTaToB

Ne Bamisr Onmcanne

5 9-10 BBICTABISICTCSI CTYICHTY, €CIIH CTYJEHT BCECTOPOHHE PACKPBLI TEMY

4 7-8 BBICTaBILSIETCS CTYJCHTY, €CJIM CTYACHT B LIEJIOM PACKPbUI TEMY, HO B OTBETaX JIOMYCTHII HE3HAY
UTENBHBIE HETOYHOCTH

3 5-6 BBICTABIIICTCSI CTY/ICHTY, €CIIM CTYJCHT HETIOJIHO PACKPBLI TEMY

2 3-4 BBICTABIISICTCSI CTYICHTY, €CIIH CTYJEHT IIOXO OCBETHII TEMY

1

1-2 BBICTABJISETCS CTYJICHTY, €CIIM CTYJIEHT HE PACKPhLI TEMY




5.11 KoHcnekT JeKIuu

Tema Ne8

KommiekT 3agaHuii 1JIs1 COCTABJICHHS KOHCIIEKTA

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

1. buosnepreTyeckie CUCTEMbI OpraHU3Ma.

2. Anenosuarpudocdar (ATD).

3. Kpearundocdar u aprununadocdar.

4, [Tyt o6pazoBanust AT® u gpyrux MaKpoIPrHUeCKuX COSTUHEHU.

5. OxucnurensHoe pochoprmpobanne. OKUCIUTEITHPHO-BOCCTAHOBUTEIBHBIE
MIPOLIECCHI.

Kpamxue memoouueckue ykazanus
CTyaeHT NOMKEH HU3yYduTh TEOPETHUECKHH MaTepuall o TeME M COCTaBUTh KPATKHM

KOHCIEKT MO MPEeUIOKEHHBIM pa3jiesiaM. B KOHCIEKTE HeoOX0auMo HauboJiee MOJHO OTPa3uTh
CoJIepKaHue 3aJaHHOM TEeMbl MCHOJB3Yys KaK COJIepKaHUE OCHOBHOM Tak M JIOMOJHHUTEIIbHOU
JUTEPATYPHL.

Illxana oyenku
Kpurepun ouneHku pe3yjbTaToB

No Bamsr Onucanne

5 10 BBICTABIICTCSI CTYICHTY, €CIIH CTYCHT BCECTOPOHHE PACKPBUT TEMY 3a1aHUs

4 4 BBICTABIISICTCS CTYJICHTY, €CIIM CTYACHT B IIEJIOM PacKpbUI TEMY 3aJIaHUs, HO B OTBETAX JIOMYCTH
JI He3HAYNTEIbHbIE HETOYHOCTH

3 3 BBICTABIISICTCS CTYJICHTY, €CJIH CTYICHT HETOJHO PACKPBLI TEMY 3alaHus

2 2 BBICTABIICTCSI CTYICHTY, €CIIM CTYCHT IUIOX0 OCBETUII TEMY 33 aHHs

1 1 BBICTABISICTCSI CTYICHTY, €CIIM CTYJCHT HEe PACKPBUI TEMY 3aIaHHs

5.12 Iuckyccus

Tema Nel
KoMmieKT npuMepHbIX BONPOCOB /1JIs1 TUCKYCCUM

N3 kakux craguii CKJIAABIBAIOTCS MPeBPALlleHUs] BEleCTB B X0/1€ ACCUMMJISIIIUN U
JTACCUMMJIANMN?

2. B ueM nmposiBisercs B3aUMOCBSI3b MEXAY aHA0OIMYECKUMH U
KaTaboJIn4ecKkuMH Iporeccamu?

3. Kakue m3meHeHus B oOMEHE BELIECTB MPOUCXOJAT C BO3PACTOM, MOJ
BJIMSIHUEM (DYHKLIMOHAIBHON aKTUBHOCTH?

4. Kaxoe BnusiHue Ha 0OMEHHBIE MPOLIECCH MOXKET OKa3bIBATh MUTaHHUE?

S. KakoBbI OCHOBHBIE HaIlPaBJICHUs N3MEHEHN OOMEHHBIX MTPOLIECCOB B XO/I€
MPUCTIOCOOIEHHS OPraHu3Ma K MEHSIOLUMCS YCIOBHSIM CYILIECTBOBAHUSA?

6. Kakne ¢yHkuunm B OOMEHE BEIIECTB BBINOJHAIOT CTPYKTYpHbBIE
KOMIIOHEHTHI KJIETKH?

7. KakoBo crpoenne ¢depmentoB? UYUro Ha3bpiBalOT  KOPEPMEHTOM,

anogepmentom? KakoBa poiap 3THX CTPYKTYPHBIX KOMIIOHEHTOB (epMeHTa B
(bepMeHTaTUBHOM KaTaynze?

8. Uro Takoe nzodepmeHTHI?

9. B uyem cymHOCTh akTHMBanuu U MHruOMpoBaHus ¢epmentoB? Kakue
(akTOpBI OKA3BIBAIOT AKTUBHUPYIOLIEE U HHTHOUPYIOIIee BIUIHNE Ha (PePMEHTHI?

10. B gem 3akmoyaercsi MEXaHU3M (PEpPMEHTATHBHOTO KaTaan3a?

11.  [aiite onpeaeneHue MOHATUIO «BUTAMHHBI».

12. Kak xmaccudumumpyrorcsi ButamMuHbl? [lpuBeante mpumepsl BUTAMHHOB
pa3HBIX KJIAaCcCOB.

13.  Kakue ¢pyHKINU BBIMONHSIIOT B OpraHU3Me BOJIOPACTBOPUMBIC BUTAMUHBI?

[TpuBeayTEe KOHKPETHBIE MPUMEPHI TAKUX (HYHKIINH.



14, KakoBbl (QYyHKIMHM B OpraHu3Me BaXXHEHWIIMX IKUPOPACTBOPUMBIX
BuTamMuHOB: A, /I, E, K?

15. Yro moHMMaeTcs TOA  «AaBUTAaMHUHO30M»,  «THUIIOBUTAMHHO30M,
«TUTIEPBUTAMUHO30M»?

16. Ilouemy HemOCTAaTOK B THIIE BOJOPACTBOPUMBIX BUTAMHHOB OBICTpEe
NPUBOJUT K Pa3BUTHIO THUIOBUTAMHHO33, YeM HEIOCTAaTOK JKUPOPACTBOPHMBIX
BUTAMHHOB?

17.  KakoBbl 0COOEHHOCTH MOJICKYJISIPHOTO CTPOEHUS aJieHO3UHTpHUDOoCchHOpHOIMA

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

Kpamkue memoouueckue ykazanus

I'pynmoBast nuckyccusi 00pasyeTcsi Kak MpoIecc TUATOTHYECKOTro OOIIEHUS! YIaCTHUKOB,
B X0/Ie KOTOPOr'0 MPOUCXOAUT (POPMHUPOBAHUE MPAKTUUYECKOIO OIBITA COBMECTHOTO Yy4acTusl B
00CYXICHUH U Pa3peIICHUH TEOPETUUECKUX U MPAKTUUECKHUX MPOOIIeM.

Ha cemunape-aucKkyccum CTyJE€HT YYMTCS TOUHO BbIpaXkaThb CBOM MBICIHM B JIOKJIaJax U
BBICTYIUICHUSIX, AKTUBHO OTCTauMBaTh CBOIO TOYKY 3pPEHHUsS, apPryMEHTHPOBAHHO BO3PAXKaTh,
ONpoBepraTh OIIMOOYHYIO MO3UILHI0O COKYpCHHKAa. HeoOXoauMbIM yCIOBHEM pa3BEpThIBAHUS
MPOIYKTUBHOW TUCKYCCHH SIBJISIFOTCS JIMYHBIC 3HAHUS, KOTOPBIC IPHOOPETAIOTCS CTYICHTAMHU Ha
MPEbIIYIINX JIEKIHX, B IPOIECCEe CAMOCTOSTENIbHON paboTHI.

CemuHap-aucKyccHs — BKIIIOYAET — CIEAYIOLIME  OTallbl:  BCTYNUTEIbHOE  CJIOBO
npernoaaBaTens; JUCKYCCUs M0 BOIIPOcaM CEMHUHApa; MOJIBEICHUE UTOTOB, pediekcusl.

B 3axnmodeHune KaxaomMy y4aCTHUKY JUCKYCCHUU TPEUIaraeTcs BBICKA3aThCsl O TOM, Kak
M3MEHUJIOCH €r0 BUJEHHE 00CYK/1aeMbIX BOIPOCOB B X0JI€ CEMHHApA.

Illxana oyenku

KpnTepml OLCHKH PE3YyJbTATOB

OneHka bannsl Onucanue

5 5 BBICTABIISICTCSI CTYJICHTY, €CJIM CTYJJCHT NPABIJIGHO BHIITOJIHUII BCE 3aIaHUs

4 4 BBICTABIISICTCSI CTYIICHTY, €CIIM CTYJCHT BRIONHII He MeHee 80 % 3amanuii, 1m0 B 0TBETaX 210
NYIIEHbI CYLIIECTBEHHBIC OLIMOKH

3 3 BBICTABIISICTCSI CTYJCHTY, €CIIM CTYJECHT BRINONHII He MeHee 60 % 3amanuii, 1100 B 0TBETaX 10
HYLIEHbI CYLIECTBEHHBIC OLIMOKH

2 2 BBICTABIISICTCSI CTYJICHTY, €CIIM CTYJCHT He BBIoIHMI Oosee 40 % 3aiaHuil, mpu 3TOM B OTBeTa
X JOIYIICHBI IPYObIe OIIMOKH

1 0_1 BBICTABIISICTCSI CTYJICHTY, €CIIH CTYJASHT He BeIosHII Oomnee 10 % 3amanmii, mpH 3TOM B OTBETa
X JTOITYIICHBI TPYObIe OITHOKH

5.13 duckyccnst

Tema Nel2

KoMnuiekT mpuMepHBIX BONPOCOB /JIsl AUCKYCCUH

1. Kakmne Makposprudeckue COeTUHEHUS COJEepKATCsl B MBIIIEYHONW TKaHU, KaKOBa
HNX KOHICHTpalusd U HOK&HI/ISaHI/Iﬂ?

2. Copepxanue, CBOMCTBa, CTPYKTypHasi OpraHU3alMsl U poJib BaXKHEUIINX OEJIKOB
MBIIIEYHON TKAHU: MHO3MHA, aKTHHA, TPOTIOHWHA, TPOTIOMUO3UHA, OEJIKOB CapKOTIa3Mbl, OEITKOB
CTPOMBI, OETTKOB siiep?

3. [TocnenoBarenbHOCTh XMMUUECKHUX PEAKIIAN ITPU MBIIIEYHBIX COKPAILCHUX ?

4. Kakue xumudeckue npeBpaiieHus IpOUCXOAT P pacciiabIeHUH MBIIIIL?

5. KakoBa pons AT® B 1Byx(a3zHOM MBIIIIEUHON AEATEIBHOCTH?

6. Cxopoctb pacxonoBanusi AT® mpu HarpspKeHHOHN MbIIIeuHOM padoTe?

7. Yro noHMMaeTcs IMOJ MOLIHOCTBIO, EMKOCTBIO, CKOPOCTBIO Pa3BEPTHIBAHUS U
3¢ PeKTUBHOCTHIO MpoIteccoB pecuHTe3a ATD?

8. KakoBbl =~ MOIIHOCTB, = €MKOCTb ¥  CKOPOCTb  DPa3BEpTHIBAHUS
KpeaTHH(POCHOKUHAZHON peaKklMK U Kakiue OMOXUMUYECKHE (PAKTOPBI X OMPENEISIOT?

9. KakoBa ponb kpeatuH(pochaTHON peakud B IHEPreTUYECKOM 00ecreueHU

MBIIIIEYHON PabOTHI?



10. Posb rmukonu3a B SHEPreTHYECKOM 00eCIIeYeHNH MBIIIEYHOH paboThI?

11. B yem 3akirouaeTcs CymIHOCTh MHUOKHHA3HOH peakIui, U KaKoBa €€ POJib B
HHEPTeTUYECKOM 00eCIeueHIH MBIIIIEYHONW paboThI?

12. KakoBbl MakcuMallbHBIE MOIIHOCTb, €MKOCTh, CKOPOCTh pPa3BEepPTHIBAHHS W
a¢dhekTuBHOCTEL a3poOHOTro pecunTe3a ATD u kakue OnoxuMuIecKkne (aKTOPhI UX OMPEACTSIOT?

13. KaxkoBa posib aspo6Horo mytu pecunre3a AT® B sHepreTHIECKOM 00CCTICUCHUH
MBIIIEYHON PabOThI?

14. JlaiiTe XapakTepUCTHKY JHEPreTUYECKOT0 OOCCICYCHHs YIPaKHCHUH,

cnenuduieckux 1t n3dpanHoro Bamu Buja GU3KyIbTYpPHO-CIIOPTUBHOM JESATSILHOCTH.

Kpamxue memoouueckue yxazanus

I'pynmoBast nuckyccusi 00pasyeTcsi Kak MpoIecc TUATOTHYECKOTro OOIIEHUS! YIaCTHUKOB,
B XOJI¢ KOTOPOTO MPOUCXOIUT (POpMUPOBAHUE MPAKTHYECKOTO OIMBITA COBMECTHOTO y4acTHs B
00CYXICHUH U Pa3peIICHUH TEOPETUUECKUX U MPAKTUUECKHUX MPOOIIeM.

Ha cemunape-nuckyccum CTyJAEHT YYUTCS TOYHO BbIpakaTh CBOM MBICIH B JIOKJIQJaxX U
BBICTYIUICHUSIX, AKTUBHO OTCTaUBaTh CBOK) TOYKY 3PEHHUS, APTyMEHTUPOBAHHO BO3PaXKaTh,
OmpoBepraTh OMMOOYHYIO IO3UIIMI0 COKYpCHHMKA. HeoOXOauMBbIM yCIIOBHEM pa3BEepThIBAaHUS
MPOIYKTUBHOM TUCKYCCHH SIBJISIFOTCS JIMYHBIC 3HAHUS, KOTOPBhIE TPUOOPETAIOTCS CTYICHTAaMH Ha
MPEbIIYIINX JIEKIHX, B IPOIECCEe CAMOCTOSTENIbHON paboTHI.

CemuHap-aucKyccHs — BKIIIOYAET — CIEAYIOLIME  OTallbl:  BCTYNUTEIbHOE  CJIOBO
npernoaaBaTens; JUCKYCCUs M0 BOIIPOcaM CEMHUHApa; MOJIBEICHUE UTOTOB, pediekcusl.

B 3akimoueHue KaxaoMy yY4aCTHUKY JUCKYCCHM IMPEJIaracTcsi BbICKA3aThCs O TOM, Kak
M3MEHUJIOCH €r0 BUJEHHE 00CYK/1aeMbIX BOIPOCOB B X0JI€ CEMHHApA.

Illxana oyenku

KpnTepml OLCHKH PE3YyJbTATOB

OneHka bannsl Onucanue

5 5 BBICTABIISICTCSI CTYJICHTY, €CJIM CTYJICHT IPABIIIEHO BHIITOJIHUII BCE 3aIaHUs

4 4 BBICTABIISICTCSI CTYIICHTY, €CIIM CTYJCHT BRIONHII He MeHee 80 % 3amanuii, 1m0 B 0TBETaX 210
NYIIEHbI CYLIIECTBEHHBIC OLIMOKH

3 3 BBICTABIISICTCSI CTYJICHTY, €CIIH CTYJEHT BRIIONHII He MeHee 60 % 3amanuii, 1100 B 0TBETaX 10
HYLIEHbI CYLIECTBEHHBIC OLIMOKH

2 2 BBICTABIISICTCSI CTYJICHTY, €CIIM CTYJCHT He BBIoIHMI Oosee 40 % 3aiaHuil, mpu 3TOM B OTBeTa
X JOIYIICHBI IPYObIe OIIMOKH

1 0_1 BBICTABIISICTCSI CTY/ICHTY, €CIIH CTYCHT He BeInosHUI O6onee 10 % 3amaHmii, IpH 5TOM B OTBETa
X JTOITYIICHBI 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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w

N oA

®

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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