MHWHOBPHAYKU POCCUA
BJIAJJMBOCTOKCKUI IT'OCYJTAPCTBEHHBI YHUBEPCUTET

KA®EJPA ME/IMUKO-BMOJIOT MUECKUX AMCHUITJIIMH

Pabouast mporpaMma qTUCHUTITAHBI (MOTYJIs)
BUOXUMUS YEJIOBEKA

Hanpasnenue u HanpaBiaeHHOCTH (TIpoduIIb)
49.03.02 duznueckas KyJbTypa JJIs JIUI ¢ OTKIIOHEHUSIMU B COCTOSTHUU 3/I0POBbsI (a1anTHBHAS
dusnueckas Kynprypa). Gusndeckas peaObumuTanus

I'ox nabopa na OIIOII
2026

dopma 00ydeHus
OuHas

Bmagusoctok 2026
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1 Hessp, nuiannpyemMble pe3yabTaThl 00y4eHHs 110 AUCHHUIINHE (MOLYJII0)

ens mucrunauael "buoxumus denoBeka" — GOpPMHPOBAHHWE TPEICTABICHUS O
[EJIOCTHOM CTPOCHHU M (PYHKLIMOHHPOBAHUH UYEIIOBEUECKOTO OPraHM3Ma; MOJyYeHHE 3HAHUH O
XUMHUYECKON CTPYKType M OOMEHE BEIEeCTB B OpraHM3ME YeIOBeKa, M3Y4eHHE OCOOCHHOCTEH
OMOXMMHYECKHX TPOIECCOB MPH (PH3UUECKUX TPEHUPOBKAX.

3anauu JUCIUIUINHBIL:

1. 3HaKOMCTBO C XMMHUYECKUMH IPEBPAILICHUSIMU B OPraHU3ME UYEJIOBEKA, JICHKAIIUMU B
OCHOBE KM3HEACITEIbHOCTH, 1 OCOOEHHOCTAMHU PETyJISLUNA OOMEHHBIX IPOIECCOB.

2.M3yueHne OMOXMMHYECKHUX MPOIECCOB, OOCCIICUMBAIONIUX BBIMOJHEHUE MBIIICYHON
paboThl, 3aBHUCUMOCTh XapakTepa M TJIyOMHbl XMMHYECKUX HM3MEHEHHIl B OpraHusme OT
OCOOCHHOCTEH  BBITIONHSEMOW  (DM3MUECKOH  HArpy3KH, 3aKOHOMEPHOCTH  TPOTEKaHUS
BOCCTAHOBUTEJIbHBIX MPOIECCOB M IPOLECCOB OMOXMMHYECKON aJanTalluyd IOJ| BIUSHUEM
CHUCTEMAaTUYECKON TPEHUPOBKH, KOTOPHIE JIEKAT B OCHOBE.

3. ®opMuUpOBaHUE Y CTYACHTOB YMEHHU HCIIONb30BAHUS HCIIONb30BATh IMOTYYCHHBIE
MIPEIICTABICHUS ¥ 3HAHUS JIJISl COBEPIICHCTBOBAHUS (DU3MUECKUX KAUECTB YEIOBEKA U MTOBBIIICHUS
CIIOPTUBHOM pabOTOCITOCOOHOCTH.

4. AxTUBHM3aLUs TIO3HABATEIILHOW JEATEIBHOCTH OOYYaIOlIMXCs, HaANpaBJICHHAs Ha
YCBOEHHUE U MepepadoTKy HHPOpMAIUH, TpUoOpeTeHHEe YMEHUH, crieluUIecKuX i1 00JacTH UX
Oynymieit mpopecCHOHATBHON ACSITEILHOCTH C YIETOM CYITHOCTH OMOXMMHYECKUX TIPOIIECCOB.

[TnanupyeMbIiMu pe3ynbTaTaMu 00y4eHUS IO AUCHUIUIMHE (MOAYIIO), SIBISIFOTCS 3HAHUS,
yMEHUs, HaBbIKHU. [lepeueHp MmIaHupyeMbIX Pe3yiabTaTOB OOYUYECHHS MO AUCIHUILUIMHE (MOIYJIIO),
COOTHECEHHBIX C IUIAHUPYEMBIMH pe3yJlbTaTaMUd OCBOEHUS 00pa30BaTENbHON MPOrpaMMbl,
npezcTasieH B Tabnuue 1.

Tabmuna 1 — Komnerenuu, popmupyembie B pe3yinbTaTe U3YyYeHUS TUCITUTUIUHBI (MOIYIIS)

PesynbraTbl 00y4YeHus 110 AUCIUTUINHE
Konu Kon n
Haspanue (dhopMmyIrpoBKa
OIIOII BO, opmynmposka HHIUKaTOpa Koz
COKpAUIICHHOC KOMIIETEHIINI JAOCTUIKCHUSA peE3YIIb cDOpMyJ'H/IpOBKa pe3yiibTaTta
KOMIICTCHITHN
TaTa
49.03.02 OIIK-11: OIK-11.11.x : P14 HaBpik | Brnageer TexHonorusIMHU
«Dusnueckas | CrocobeH Bribupaer ¢popmer u KOMILUTEKCHOTO
KyJNbTypa IUis | MPOBOJIUTH CTIIOCOOBI METOJMYECKOTO 00CCIICUCHUS
JIHIL C paboty 1o MIPOBEACHUS U B BOCCTAaHOBHTEIILHBIN
OTKIIOHEHUSIMH | TIPEIOTBPALICHUIO | OIIEHKU TIEPHO]T C UCTIOIh30BaHUEM
B COCTOSIHUH | TIPUMCHEHUS 3¢ PEKTHBHOCTH CpeICTB JIedeOHOH
3I0POBBSA JIOTINHTA B MPOPUIAKTHICCKAX (U3NIeCKOil KyIbTYpPHI,
(amanTMBHAas | aAaNTHBHOM UH(OPMALMOHHBIX CIIOPTHBHOW MEIUITUHEI U
¢usndeckas | crmopte AQHTHUJONTMHT OBBIX (bapmakonoruu
KyJIbTypa)» MEpPOIPUITUH B
(b-®3) 3aBUCUMOCTH OT
LIEJIEBOM ayJUTOPUH,
KBaJTH()UKAIIMOHHBIX,
BO3PACTHBIX
0COOCHHOCTEH,
HO30JIOTHHU B
napaauMIUICcKOM,
CYpIJIUMITUHACKOM
croprte
OIIK-11.11.x : 3naer | PH1 3HaHUE | MOJOXEHUS HOPMATUBHBIX
MeXTyHapOHBIE aKTOB, OTPAKAFOIINX
CTaHIAPTEHI, AQHTHIONTMHTOBYIO paboTy
AQHTHIONTUHTOBBIE CIIOPTHBHO-YTIPABIEHIECKUX
MIpaBHja U OpTaHU3aINH PA3TUIHOTO




aHTUIONINHIOBOC YPOBHS. YMEET ONpenesiTh
3aKOHOJATEIbCTBO MIPOOJIEMBI JOTHHTA
Poccuiickoii NIPUMEHUTEIBHO K
Denepanum, OTAEIBHOMY BHIy CIIOpTA.
cofiepKaHue

AHTUIONMHTOBBIX

MporpaMMm st
pa3nUYHOM LENeBOM
ayIUTOPUU U

TIPUHIUIIBL
OpraHu3anuu

AQHTUIOMUHTOBBIX

MEPOTIPUSATHI

OIIK-11.11.x : P12 | Ymenue | oprannzoBath yueOHO-
PazpabarsiBact u METOJUYECKUE MEPOIPUATHS
BHEZAPSIET C aHTUIOIMHTOBOM
METOJHYECKHE TEMAaTUKOH Ui

MaTepHalsl, 3aHUMAIOIIUXCA PA3HON
HaMpaBJICHHBIEC HA KBaTH(UKAINH B
MIPOTHBOACHCTBUE MapaauMIIUICKOM U
MIPUMEHEHHIO CYPATMMITNII-CKOM CIIOpTE
JIOTIIUHTA B P13 HaBbix | Brazeer onbITOM
aJalITUBHOM CIIOPTE, paspabartbiBaTh
OCYLIECTBIIASAET AQHTHUJONUHTOBEIE U
B3aUMO/JICICTBUE C AHTUHAPKOTHYECKHE
3aMHTEPECOBAHHBIMU npodunakTHyecKue

CIICHaJIMCTaM1 1
OpraHusanusMu 1o
IIOATOTOBKE U

MporpaMMsbl JJis JeTeH,
MOAPOCTKOB U MOJIOZIEXKH C
HCIOJIb30BAHUEM CPEJICTB

H3AHHIO amanTHBHON pr3myecKkoit
AQHTHJOIMHIOBBIX KYJBTYpPBI U CIIOPTa, A TAKKE
MaTepHaoB Ppa3nugHBIX GOpM
Ty OTMKAIIMOHHOM
AKTHBHOCTH

B mpomecce ocBoeHUS TUCIMIUIMHBI PEMIAIOTCS 3aaddl BOCIHTAHUS TapMOHUYIHO
pa3BUTOM, MATPUOTUYHON U COIMAILHO OTBETCTBEHHOW JTUYHOCTH HA OCHOBE TPAIHIIMOHHBIX
POCCHICKHX JTyXOBHO-HPABCTBEHHBIX U KYJIbTYPHO-UCTOPUICCKUX IICHHOCTEH, TPEICTABIICHHBIC
B Tabmume 1.2.

Tabmuna 1.2 — [{eneBbie OpueHTHPHI BOCTTUTAHUS

®DopMuUpOBaHUE IEHHOCTEI

BocnurareabHble 3a1a41 ]_[e.ﬂem)le OPUEHTUPBLI

(I)OpMHI)OBaHI/Ie rpamancxoifl MO3UIUU U TTATPUOTU3MA

Bocnuranune YBaXXCHUS K UCTOPHUH U

AKTHBHAS KU3HEHHAS TIO3UIINS
KynsType Poccnn

I'ymanuzm

®opMHUpPOBaHUE TYXOBHO-HPABCTBEHHBIX LIEHHOCTEM

Bzanmomomonis u
B3aUMOYBaXCHHE

Bocnuranne HPaBCTBCHHOCTH,

I'ymanHoCTh
MUJIOCEPIUS U COCTPALAHUS

(I)OpMI/IPOBaHI/le HAYYHOT0 MUPOBO33PECHUA U KYJIbTYPbl MBIINIJICHUSA

q)OpMI/IpOBaHI/IC OCO3HaHusA ICHHOCTHU
HAayYHOI'0O MUPOBO33PECHHUA U KPUTUICCKOT'O
MBIIIJICHUA

JocTonHCTBO JKuznemobue

q)OpMI/IPOBaHl/Ie KOMMYHHMKATHUBHBIX HABBIKOB M KYJbTYPbI OﬁﬂleHI/Iﬂ




®DopMHUPOBAHUE HABBIKOB ITYOIUYHOTO Kb J1006poskenaTebHOCTh |
BBICTYIUJICHUS U IPE3EHTALUN CBOMX UAEH OTKPBITOCTh

2 Mecto aucuuniauHbl (MoayJsi) B ctpykrype OIIOIT

Cormacao tpeboBanusim ®I'OC BO auciumimHa HaXOMUTCs B 00s3aTEIBHOM YacTH
y4eOHOro IjaHa

3. O0beM JUCHMILIMHBI (MOXYJISA)

Ob0vem jaucHUIUIMHBL (MOJYJSI) B 3a4€THBIX EAMHUIAX C YKa3aHHEM KOJHYECTBa
aKaJeMUYECKUX YacoB, BBIJEJIEHHBIX Ha KOHTAaKTHYI paboTy ¢ oOydaromumucs (MO BHAAM
yueOHBIX 3aHATUI) U HA CAMOCTOATEIbHYIO padOTy, IPUBE/EH B TabauLe 2.

Tabnuna 2 — O61mas TpyJI0eMKOCTh AUCIUITITUHBI

Tpyno- O0beM KOHTaKTHOH paboTI (dac)
€MKOCTb
Cemectp
Hassanne g)60phf-l Hacrs u&?l?iO)c AynutopHast Brcayu- CPC ?:Til:’:?
OIIOIT BO e VII yp YAHTOP TOpHast
HUS (3P0, G.E) Beero TalUHA
03®0) o
nek. | mpak. | ma6. | ITA | KCP
49.03.02
duznueckas
KyJIbTypa JUtst
JTHIL C
O omrome [ 000 Bl.b 1 3 55 18 | 36 0 1 0 53 3
300POBBSI
(amanTuBHas
(uzmgeckas
KyJIbTypa)

4 CTpyKTypa U coiepKaHue TMCUMILTUHBI (MO1YJIs1)

4.1 CtpykTypa aucumnanHbl (MoayJs) aias OP@O

TemaTudeckuii miaH, OTpaKAOUIMI COAEpXKAHUE TUCHUIUIMHBI (TIEpeUeHb pa3/IesioB U
TEM), CTPYKTYpHUPOBaHHOE MO BU/1aM YUEOHBIX 3aHATHI C YKa3aHUEM UX 00bEMOB B COOTBETCTBHH
C Y4eOHBIM IJIAHOM, IIpHUBE/EH B Tabnue 3.1

Tabnuua 3.1 — Pa3aens! UCHUUIUIMHBL (MOJYJIs), BUJIBI Y4€OHOU NEATETBHOCTH U (POPMBI
Tekymero Koutpodis s OPO

Kon pe- Kon-Bo yacoB, oTBeieHHOE Ha Dopma
Ne Ha3zBanue TeMbl 3yJIbTaTa P
Jlex [pakr JIab CPC TEKyILIEero KOHTPOJIS
00y4eHust
Poibs 1 MecTo OMOXHUMHH B
(hu3HIecKOl KyIbType B CBETE
aHTHIOIIMHTOBOT'O
3aKkoHoaarenscTBa. OOMeH
1 A P11 2 4 0 4 Huckyceus
BemiecTB. CTpyKTypa KIETKHA U
OHMoJIorHUecKas XapaKTepucTUKa
OTJENbHBIX CyOKIETOYHBIX
KOMITOHCHTOB.




Buonoruueckas pois 6elkoB:
3HaYEHHE B Ipoleccax
JKU3HEICITCIbHOCTH M
B3aMMOJICHCTBHE C
TOKCHYECKUMH IpenapaTaMu
UACHTH(OUIHPYEMBIMH KaK
JIOIIUHTOBEIE. AMHHOKHUCIIOTEI,
UX (PU3UKO-XUMHICCKUC
CBOWCTBA U KJIacCU(UKAIIHUS.
OO6wmeH 6enkoB. Perymsuus
OHOCHHTE3a OCIIKOB.

P/I1, PJ12

Koncmekr

CrpoeHre HyKIEHHOBBIX
KHUCTIOT.
Jle30KkcnpnOOHYKIEHHOBEIE
kuciotsl (JIHK) n
HOBpEXAAIOIIee IeHCTBHE Ha
HUX JomuHra.. DU3uKo-
xumuueckue cporictBa JJHK.
PuGonyki1enHOBBIE KUCTOTHI
(PHK). Ctpyktypa, cBOiicTBa U
(hYyHKIIMY OCHOBHBIX KJIaCCOB
PHK.

P2

CobecenoBanne

Knaccuduxanus u
HOMEHKJIaTypa (pepMEHTOB.
AHTH-(pEepMEHTHOE JeHCTBHE
JonuHra. XuMuueckas npupoja
(hepMeHTOB, X
($yHKIMOHATBHBIE TpyHIEL Poib
BUTAaMHUHOB, METAJUIOB H APYTUX
(axTopoB B (HYHKIMOHUPOBAHUH
(dhepmenToB. Perymsmus
(hepMEHTATHBHBIX MTPOLIECCOB B
KJICTKE.

Pa3

CobecenoBanue

buonoruyeckas poib 1
KnaccHu(HKaLus yIriIeBoIOB.
CTpyKTypa U CBOHCTBA
MOHOCaXapuI0B 1
nonucaxapuaos. [logasnenne
YIJIeBOIHOTO OOMEHa
BEII[ECTBAMH JONHUHIOBOTO PS/a.
OOMeH yTIIeBOJIOB.

P/L, PJI2

Huckyccus

JIunuapl, X OCHOBHBIE
6uonornueckue QyHKIHH.
CrpykTypa, CBOICTBA JINIU/IOB.
Knaccnduxarus mummmos.
JKupHble KMCTOTBI X
KJIacCU(pUKAIUS 1
HOMEHKJIATypa.
DepMeHTaTUBHBIN pacnajg u
CHHTE3 TPUTIIULIEPUJIOB U
JIMITHJIOB.

P2

CobecenoBanue

BomopactBopumbie BUTAMUHEIL.
JKupopacTBopuMbIe BUTAMUHEL.
Ponp BUTaMHUHOB B
(hYHKIMOHUPOBAHUH OPTaHU3MA.

P2

CobecenoBanue

buosHepreTnyeckre CHCTEMBI
opranu3ma.
Anenosuntpudocoar (ATD).
Kpearundocdar u
apruauHdocdar. [Tytu
obpazoBanus ATD u qpyrux
MAaKpOAIPTUUECKUX COSANHEHHH.
OxucnuTensHoe
(dhochopunupoBanue.
OKHUCIUTENBHO-
BOCCTaHOBHUTENBHBIC IPOIECCHI.

P/L, P13

Koncmexr

CrpoeHne v GYHKIMH KIETKU H
OHMOJIOTHUECKUX MEMOpaH.

P13

CobecenoBanue




Broxumudeckue npomeccs Ipu
MBILICYHON JIEATEIbHOCTH U B
HEpUOJL BOCCTAHOBJICHHSI.
Hapymenune ecrecTBeHHBIX
10 | mporiecco runeprpoduu u P2 2 2 0 4 CobGecenoBanue
nposudepaniy npu
TPEHHPOBKAX IO/ BO3IEHCTBHEM
nonuHra. brnoxumms
MBIIIEYHOT'0 COKPAICHYISL.
Buoxumus pusmueckux
yrnpakHeHui u ciopta. OOmas
HaIpaBJICHHOCTb
OMOXMMHYECKHX IIPOLECCOB B
MbIeyHoi padore. CymHocTh
OMOXMMHYECKOH afanTauy Ipu
CHUCTEMAaTUYECKON MBIIIEYHON
TPCHUPOBKE.
TpancnopT kucnopoa K
PpabOTAIOIINM MBIIIIAM.
Ilorpebnenne kucmopona npu
MBIIICYHOH paboTe.

HToro no tadsuue 18 36 0 53

11 P12, P13 2 2 0 4 CobecenoBanue

12 P11, P12 2 2 0 4 Tecr

4.2 Conep:xaHue pa3aejioB U TeM JUCHUIVIMHBI (Moay.s) njass OO

Tema 1 Ponb u mecmo 6uoxumuu 6 ¢uszuyeckou Kyibmype 8 céeme aHmMuoONUHS08020
3akonooamenvcmea. Oomen sewjecms. Cmpykmypa Kiemku u OUOI02UYeCKasl XapaKmepucmuxda
OMOEeNbHBIX CYOKIeMOUHbIX KOMNOHEHMO8.

Conepxanrie TeMbl: Poimb u MecTo OMOXMMHUHU B (DM3MUECKON KYyJIbTYpe W €€ POjb B
MOHMMAHUU JIECTPYKTUBHOTO BIIMSIHUS JIOMHMHIa Ha OpraHu3M crnopTcMeHa. OOMeH BeIecTB.
CTpyKTypa KJICTKH U OMOJIOTHYECKAs XapaKTEPUCTUKA OTICIHHBIX CYOKIETOYHBIX KOMITOHCHTOB.
BozneiicTBue 6M0I0rn4ecKky akTUBHBIX BEIIECTB Ha KJIETKY U MOBPEXKIAIOIIEE ACHCTBHUE TOTHHTA.
[TpenMert u 3a7a9 OMOXUMHH, OCHOBHBIC 3TaITbl PA3BUTHUSI OMOXUMHUU CIIOPTA H AHTHIOMHUHTOBBIX
MeponpusTiii. CTpoeHHe U CBOWCTBa XUMUYECKHX COCIUHEHUH, BXOSIINX B COCTaB OpraHu3Ma
YeJIoBeKa WM TIOCTYIAMIINE ¢ MHIIEH, UX cojepkanue u GyHkuuu. BemecTBa, oTHOCSIIHMECS K
nornuHry OCHOBHBIE MPU3HAKH KUBOM MaTepHH. Y POBHH CTPYKTYPHOM OpraHu3allud XUMUIECKIX
COCIMHEHUH KUBBIX OpraHu3MoB. [loHsTHE 00 0OMEHE BEIeCTB OpraHU3Ma C BHEIIHEH Cpeioi.
OOMeH BelecTB U YHEPTHH - OCHOBA BCEX OMOJIOTHYECKHUX (PYHKIHMH. ACCUMUIIALINS (aHA0OTU3M)
U TUCCUMWIAIUS (KaTaboJM3M), X B3aUMOCBsI3b. AMpubonnueckue npeppaiienus. [lonstue o
(GYHKIIMOHATBPHOM M TUIACTUYECKOM OOMeHe, OOMEHe C BHEIIHEeW Cpeoil M MpOMEXYTOYHOM
oOMeHe.

@opMBl U METOJBI TPOBEACHHS 3aHITUN MO TeMe, MpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJOTHH: JICKIMOHHBIC 3aHATHS, WPAKTHUYECKUE 3aHATHS, CaMOCTOSITEIbHAS paboTta
CTYJICHTOB.

Buzel caMoCTOSATEIBHON TIOJTOTOBKY CTYACHTOB IO TeMe: [10roToBKa K JAMCKYCCHU TIO
TeMe, U3yuyeHNe PEKOMEHI0BAHHOM TUTEPaTypHhI 110 TEME.

Tema 2 buonozuueckas ponv 0enkos: 3HAYEHUe 8 NPOYeccax HCU3HeOesmenbHOCmU U
g3aumooelicmeue ¢ MOKCUHECKUMU Npenapamamu UOeHMuDUyupyemviMu Kaxk OONUH2O08bIe.
Amunoxucnomet, ux usuxo-xumuveckue ceoticmea u knaccugpuxayus. Obmen benxos. Pecynsayus
buocunmesa 6enKkos.

Conepxanue Tembl: OyHKIMU OETKOB, CTPOEHHE OENKOB M MENTHUIOB. AMHUHOKHCIIOTHI.
Knaccugukarus 0enkoB. CTpykTypHas opranuzanus Oenkos. [loBpexxaeHne cTpyKThIpbl Oeka
JOTTMHTOM. XUMHUYECKHUE MPpeBpaIieHus 0elKoB B Tporiecce numieBapeHus. [lyTi ucrmons3oBaHus
aMHHOKHUCIIOT B opranu3me. B3anmoseiicTBue BemiecTs, MISHTU(PUIUPYEMBIX KaK TOTIMHTOBBIE C
00CHOBHBIMH KJ1accaMu O€JIKOB. AKTUBAIUS aMUHOKHUCIIOT TpU cuHTe3e Oerka. COopka O€TKOBBIX
MoJIeKys B pubocomax. Perymsius cunresa 6enka. Katabonuueckue nmpeBpalieHust aMUHOKHUCIIOT.



Peakumu nepeaMHMHMpOBaHUS, JI€3aMUHUPOBAHUA, JeKapOOKCHIMpOBaHUA. KyMynsaTUBHBIN
a¢¢ext nonuHra. OOpazoBaHHE aMMHaKa IpPU JIE€3aMUHUPOBAHMM aMHHOKHUCIIOT M a30TUCTBIX
ocHOoBaHui. TpaHcropT aMmmuaka. OpHUTHHOBBIM IIUKJI CUHTE3a MOUYEBUHBI KaK IJIaBHBIA IYTh
ycTpaHeHus ammuaka. O0mue npejacrapieHus: 00 0OMeHe HYKJIEOIPOTEMHOB U XPOMOIIPOTEUHOB.
O6pa3oBaHre MOYEBOM KUCIIOTHI. .

@opMbl U METOABI IMPOBEAEHUS 3aHATUI IO TeMe, MpPUMEHsieMble 00pa3oBaTeIbHbIE
texHosiorun: CamoctosiTenbHast paboTa, MPaKTUYECKUE 3aHITHS.

Bunel caMOCTOATENBHOW IOATOTOBKM CTYAEHTOB IO TeMe: I[loAroroBka KOHCIIEKTa,
U3y4EHUE PEKOMEHAOBAHHOM JIMTEPATYPBI 110 TEME.

Tema 3 Cmpoenue Hykneunogwvix Kuciom. /lezoxcupubonykieurosvie kuciomol (JHK) u
noepedcoarujee Oeticmseue Ha Hux Oonuneda.. Duzuxo-xumuueckue ceoticmea J[HK.
Pubonyxneunosvie kucromot (PHK). Cmpyxmypa, ceéoticmea u ¢oynkyuu ocnoguwix kiaccos PHK.

Conepxanne Tembl: [lezokcupubonykinernHoBbie kuciaoThl (JJHK). dusnko-xumudeckue
croiictBa JIHK u ux Hapymenue nos neicTBuemM qonunra. Pubonykinennosbie kuciotsl (PHK).
CrtpykTypa, cBoiicTBa 1 pyHkimu ocHOBHBIX KiaccoB PHK. Hapymenue ¢pynkmuu JJHK u PHK
non paeiictBuem normHra. JJHK kak xpanutens crenuduueckoid WHGOPMAIUU O CTPYKType
OenkoB. buoxuMmuyeckue ocHOBBI reHeTuueckoro konaa. Pons PHK B mporieccax cuutbiBanus u
peanuzauuu  HacienctBeHHo — uHpopmanmu.  [loBpexxnenne  PHK  u3GeiTounbIME
KOHLIEHTPALUSAMH BEIIECTB IPU3HAHHBIX IOMUHIOM. .

@opMbl ¥ METOABI MPOBEICHUS 3aHATUH MO TeMe, MPUMEHsSEMble O00pa30BaTEIbHbBIC
texHojoruu: CamocrosiTenbHas padoTa, JEKIIMOHHbIE 3aHATHS, IPAKTUUYECKHIE 3aHITHSL.

Bupl camocTosiTenbHOM MOATOTOBKH CTYIEHTOB 1o Teme: [loaroroBka k cobece10BaHmIo,
M3y4YEHUE PEKOMEHAOBAaHHOM JIUTEPATYpPHI 110 TEME.

Tema 4 Knaccugukayus u nomenxkiamypa pepmenmos. Anmu-ghepmenmuoe oeticmeue
oonunea. Xumuueckas npupooa gepmenmos, ux @ynKyuonarvHvle zpynnvl. Ponb sumamunos,
Memainnos u opyaux paxmopos é pynkyuonuposanuu pepmenmos. Pecynayus gpepmenmamugnvix
npoyeccog 6 Kiemke.

Conepxanue Temsl: [Tonstie o pepmentax. Xumuueckas npuposa pepmenton. CTpoeHue
(depMeHTOB. AKTHUBHBI M aJIOCTEPUUECKU LEHTpbl (epmeHToB. MexaHu3M JeicTBUs
(epMEeHTOB U €ro Jie-aKTUBaIUs JOMUHIOBBIMH IpenapaTaMu. OCHOBHBIE CBOMCTBA ()epMEHTOB.
Perynsuus axtuBHOCTH (epmeHTOB. OOlIee MOHATHE O TOPMOHAX MX OMOJIOTHYECKas POJib,
KJaccuuKaius, MeXaHu3M JeHCcTBHs. ['OpMOHBI THUIIOTaTaMyca M UX MOJABJIEHUE JeicTBHEM
nonuHra. TporHble ropMoHbl. D¢ (HEKTOPHBIE TOPMOHBI. .

@®opMbl U METOABI IMPOBEACHUS 3aHATUI NO TeMme, MpPUMEHseMble 00pa3oBaTeIbHbIE
texHosoruu: CamocrosiTenbHas padoTa, JEKIIMOHHbIE 3aHATHS, TPAKTUYECKUE 3aHITHSL.

Busl camocTosTenbHOM NOATOTOBKU CTYIEHTOB 110 Teme: [loaroroBka k codece10BaHumIo,
U3Yy4YEeHHE PEKOMEHIOBAaHHOMU JIUTEPATYpPhI IO TEME.

Tema 5 Buonocuueckas ponv u xnaccugpuxayus yeneeo0os. Cmpykmypa u ceoucmed
MoHOcaxapuoos u noaucaxapuoos. Ilooasnenue y2neo0H020 obMeHa sewiecmeamu OONUH208020
paoa. ObmeH yeneeo0os.

Copmepxanne  Tembl: Kmaccudukamnuss  yriaeBoIOB, OCHOBHBIE — TPEICTaBUTEIH.
MoHocaxapuapl u  ux npousBoaHble. Onurocaxapunbl. [lomucaxapuapsl. XuMHYECKHE
MpeBpalleHus] YTIEBOJOB B Mpollecce MUIleBapeHus. [ Uaponu3 Au- U MOJUCaXapuaoB. H €ro
HapylIeHWe I10j] JICWCTBHEM IpenapaTroB JOMWHIOBOTO psga. DepMeHTHI, yCKOpsIonue
MUIIEBApEHUE YIIIEBOJIOB, YCIOBUS UX JACHCTBHs. AHA3pOOHBIN pacraj TTUKOTeHa W TIIOKO3bI
(rmuxonu3). DHepreTuueckuil 3pdexT raukonnsa. AspobHasi cTaaus NpeBpaIleHUd yrieBoI0B.
OkucnuTeNnbHOe  JIeKapOOKCUIUPOBAHWE MHPOBUHOTPAIHOM  KHUCIOTBI UM 00pa3oBaHUE
anetmiikoepmerTa A. CBS3b IIUKJIA TPUKAPOOHOBBIX KHCJIOT C CHCTEMOM MTEPeHOca BOIOpO/Ia Ha
kucnopon u pecunre3a ATD. Dueprerudeckast 3(pHEeKTHBHOCTH a3pOOHOTO paciajga yriaeBoI0B.



OOmme mnpencTaBieHUs O TMEHTO3HOM IIMKJIE NPEBpALlCHWH YIJIEBOJIOB U aHa3pOOHOM
o0pa3oBaHUM SIHTapHOU KUCI0Thl. O0I11ee MpeICTaBIeHHE O TITIOKOHEOTeHEe3e.

@opMbl U METOABI MPOBEACHUS 3aHATUH MO TeMe, MpPUMEHseMble 00pa30BaTENIbHBIC
texHojorun: CamocrosTenbHas paboTa, MPaKTUYECKUE 3aHSTHSL.

Bunabl camoCTOATENBHON MOATOTOBKH CTYACHTOB II0 TEMeE: IOATNOTOBKA K AUCKYCCHH,
M3y4YEHUE PEKOMEHAOBAaHHOM JIMTEPATYypPHI 110 TEME.

Tema 6 Jlunuowi, ux ocHosHvie buonocuveckue yuxkyuu. Cmpykmypa, c8oticmea iunuoos.
Knaccugpukayus  nunuoos. Kupunvie xuciomel ux Kiaccuguxayus u  HOMEHKIAMypaA.
DepmeHmamusublii pacnao u cuHmes mpuiuyepuoos u IUnUO0s.

Coneprxanue Tembl: JIunuael, uX ocHOBHBIE Onojornyeckue Gpynkiun. Knaccupukamus
munuaoB. XKupusle kucnotsl. [IpeBpamenus munuaoB B npoiiecce nuiieBapeHus. CTyneHyaTsiit
THJIPOJIM3 JIMIHUIOB; (EPMEHTHI, YYacTBYIOLIHME B 3TOM IIPOLECCE, YCIOBHUSA HX JEHCTBHA,
KOHEYHBIE MTPOYKTHI MUIEBAPEHUS JIUIUI0B. POITb )KeTYHBIX KUCIIOT B IIpoLieccax MUIeBapeHus
JMIXAJOB U BCAChIBAaHMS MPOJYKTOB nuiieBapeHus. OOpa3zoBaHue JIMIONPOTEHHOB U UX POJIb B
opranusme. Ponb nedyenu B oOMeHe nTunuaoB. MoOwin3anus pe3epBHOro xupa. Jlumnonus u ero
perymsimus. TpaHCHOpPT TIHMIEpPHHA W SKUPHBIX KHCIOT.bera-okucieHne XHUPHBIX KHCIIOT,
oOpa3oBanue anerunkopepmenta A. JlanpHelre npespaiieHus aneTmikodepmenTa A: pacnaj
B LMKJIE TPUKAPOOHOBBIX KHUCJIOT, yYacTHE B CHHTE3€ KETOHOBBIX Tel U 00pa3oBaHUU
xoJecTepuHa. Mcnonb3oBaHne KETOHOBBIX TEJ B KAUECTBE UCTOUHUKA SHEPTUU. DHEPreTHUECKUN
3¢ (HEKT OKUCIICHHUS KUPOB.

@opMbl 1 METOJBI TPOBEACHHS 3aHIATUN MO TeMe, MpUMEHseMble 00pa3oBaTeiIbHbIC
TexHosjoruu: CamocrosTenbHas padoTa, IPaKTUYECKUE 3aHSITHSL.

Bune camocTosiTensHOM MOATOTOBKU CTYACHTOB 110 TeMe: [loaroToBka k codece10BaHuUIo,
U3Yy4YEHHE PEKOMEHJOBAaHHOM JINTEPATYPhI 110 TEME.

Tema 7 Booopacmeopumvie eumamunsl. Kupopacmeopumvle eumamunvl. Ponw
BUMAMUHO8 8 (DYHKYUOHUPOBAHUU OP2AHUZMA.

Conepxanme TeMbl: Kiaccupukanusi BUTAaMHHOB. buoiornyeckass pojib BHUTAMHHOB.
BonopactBopumbie BuTaMHuHBI. JKupopacTBOprMbIE BUTAMUHBI. BUTaMUHONOAOOHBIE BEIIECTBA.

@®opMbl U METOABI IMPOBEACHUS 3aHATUI NO TeMme, MpUMEHseMble 00pa3oBaTeIbHbIE
TexHojoruu: CamocrosTenbHas padoTa, JEKIIMOHHbIE 3aHATHS, TPAKTUYECKUE 3aHATHSL.

Buzsl camocTosTenbHOM NOATOTOBKU CTYIEHTOB 110 Teme: [loAaroroBka k codece10BaHuIo,
M3y4EHUE PEKOMEHA0BAHHOM JINTEPATYypPhI 110 TEME.

Tema 8 bBuosnepeemuyeckue cucmemvl opeanuzma. Aoenosunmpugocgham (ATD).
Kpeamunghocgpam u apeunungpocgpam. Ilymu obpazosanus AT® u opyaux maxkpospeuueckux
coeounenuti.  OkucaumenvHoe  Gocghopuruposanue.  OKUCITUMENbHO-60CCMAHOBUMETbHbIE
npoyecchwi.

Conepxxanne Tembl: Ponrs AT® B nByxdazHoW MblIedHOU AesTenbHOCTU. [loHsTHE 00
a’poOHBIX U aHa’poOHBIX nyTsAX pecuHTesa AT® mnpu MelmeuHoi paborte. Yuactue
kpeatnHpochara B obecrieueHUN BHYTPUKIECTOYHOTO TPAaHCIOPTa dHEprur. Ponb rimkonmsa B
HHEPreTUYECKOM OOECIIEYeHUH MBIIIEYHON paboTel. MosoyHast KHCIIOTa, OCOOCHHOCTH €€
BJIMSTHUSI HA OOMEHHBIE TTpoIiecchl pu padore. [TyTn ycTpaHeHHs: MOJIOYHOW KHCTIOTHI TIPH paboTe
U B NEPHUOJ BOCCTAHOBICHMA. MMOKMHA3HAsl PeaKlMs, €€ pojib B MOJIEPKAaHUH MOCTOSIHCTBA
koHUeHTpauuu AT® u peryasnun akTHBHOCTU (DEPMEHTOB SHEPTreTHUECKOr0o OOMEHa. .

@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MpPUMEHseMble 00pa3zoBaTeIbHbIE
texHosoruu: CamoctosiTennbHast paboTa, JISKIIMOHHBIE 3aHATHS, TPAKTUICCKHUE 3aHSATHSI.

Buasl camocTosTeNnbHONW MOJATOTOBKHM CTYJAEHTOB MO Teme: [loAroTroBka KOHCHEKTa IO
TeMe, U3yueHHe PeKOMEH/I0BaHHOH JIUTEpaTypHI.



Tema 9 Cmpoenue u ¢hyHkyuu Kiemxu u 6UOI02UYECKUX MEMODAH.

Conepxxanne Tembl: CTpoeHHE OHMOJOTHYECKMX MEMOpaH W pOJIb JIMIHUAOB, OCIKOB U
YIIIEBOJICOACPKAIUX COSAMHECHUN B MX OpraHu3anuu. Moauduiupyooliee U MOBPEXKIAI0IIee
JICHCTBUE CIIUPTOB HA OMOJIOTUYECKHE MEMOPAHBIL. .

@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MPUMEHsSEeMble 00pa3oBaTeIbHBIC
texHosoruu: CamoctosiTenibHas paboTa, JICKIIMOHHBIC 3aHATHS, TPAKTUICCKUE 3aHSATHS.

Bunel camocTosITeNbHOM TOATOTOBKH CTYACHTOB 110 TeMe: [loAroToBka k codece10BaHHmIo.
H3yueHre peKOMEHI0BAaHHOM JIUTEPATYPHI IO TEME.

Tema 10 Buoxumuyeckue npoyeccbl NpU MbIUEUHOU OeaMENbHOCMU U 68 Nepuoo
soccmanosnenus. Hapyuwenue ecmecmseeHHbIX npoyeccos sunepmpodhuu u npoaugepayuu npu
MpeHuUposKax noo gosoelicmsuem oonunea. buoxumus mviuweunozo cokpaujerus.

Conepxanne TeMbl: XUMHUECKUN COCTAB MBIIeYHOU TKaHu. CoaepKaHue BObI, OCTIKOB,
JUIUJO0B, YIVIEBOJOB W MHMHEPAIBHBIX COCJMHEHUN B MBIIIEYHOW TKaHU. Makpospruyeckue
COCIMHEHUS] MBIIII, UX KOHILIEHTpAllUsi U paclpelielieHue B MBIIICYHOM BOJIOKHE. Bakueiiiue
OeJIKM MBIIII: MUO3UH, aKTUH, TPOIIOHHH, TPOTIOMHUO3UH, MUOTJIOONH, OEIKU CTPOMBI, SIIEP, UX
BOKHEUINIME CBOMCTBA, CTPYKTypHas OpraHu3aunus W POJb B  MBIIIEYHOM BOJIOKHE.
B3auMopeiicTBue BeHIECTB, OTHOCHUMBIX K JOINHUHIOBBIM CO CTPYKTYpaMU MBIIIEYHON TKaHHU.
MoutekymsipHoe cTpoeHHe MUOGUOpWILL. B3amMopeiicTBHe akTHHA W MHO3MHA B IpOIEcce
cokpaieHus. XUMUYECKUE PEeaKINU MIPH PACClIabIeHUH MBIIIII. .

@dopMBI ¥ METOJBI TPOBEACHHS 3aHITHHA 1O TeMe, NMPUMEHSIEMbIe 00pa30BaTeIbHBIC
texHojoruu: CamocrosTenbHas paboTa, JeKIIMOHHBIE 3aHATHUS, IPAKTUYECKUE 3aHATHUS.

Bupl camocTosiTenbHOM MOATOTOBKH CTYIEHTOB 1o Teme: [loaroroBka k cobece10BaHmIo,
M3y4YEHUE PEKOMEHAOBAaHHOM JIUTEPATYpPHI 110 TEME.

Tema 11 buoxumus ¢usuueckux ynpadsichenuti u cnopma. Obwas HANPasiIeHHOCMb
OuoxXuMuueckux npoyeccos 8 mviuieynol pabome. CyuHocms OUOXUMUYECKOU adanmayuu npu
cucmemMamuyecKol MoluleyHol MmpeHUposKe.

Copepxaare Tembl: KyMyJlIsSTHBHBIC OHOXMMHYSCKHE WM3MEHEHUS TII0J BIUSHUEM
CHUCTEMATUYECKOM MBIIIEYHON TPEHUPOBKH, HX CHEHMU(PUYHOCTH B 3aBUCUMOCTH OT
HANpaBICHHOCTH TPEHUPOBKH. B3amMozeiicTBHE CPOYHBIX M OTCTAaBICHHBIX A(PPEKTOB
TPEHUPOBKHU KaK II1aBHOE YCIOBHE BOSHUKHOBEHHS KYMYISTUBHBIX H3MEHEHHH. 3aKOHOMEPHOCTH
pa3BUTHS aaNTaIlMOHHBIX OMOXWMHUYECKUX W3MEHEHHHU: NMPaBMIILHOE COOTHOIICHHE PadOTHI U
OTJIbIXa, MPUHITUI CBEPXOTATOIICHHS], TPUHIIUI CHCIU(PUIHOCTH, TUKIMYHOCTh U 0OPAaTUMOCTh
a/IalITAlIMOHHBIX M3MEHEHUH. buoxmmmueckoe 000CHOBaHHE MPUMEHEHHUSI CPEJCTB U METOIOB,
YCUJIMBAIONINX a/IalTAllMOHHbIE OMOXMMHUYECKHUE CIABUTH. 3aJaud OMOXUMHUYECKOTO KOHTPOIS
IpU 3aHATHIX (PU3NYECKOM KYJIbTYpOi U COPTOM. .

@opMBl U METOJBI TPOBEACHHS 3aHITUN MO TeMe, MpUMEHseMble 00pa3oBaTeIbHbIC
texHonoruu: CamoctosiTenbHast paboTa, JIEKIIMOHHBIE 3aHATHS, TPAKTUYICCKHUE 3aHSATHSL.

Buzsl camocTosTenbHOM NOATOTOBKU CTYIEHTOB 110 Teme: [loAroroBka k codece10BaHuUIo,
U3ydeHHe PEKOMEH/I0BAaHHOH JIUTEPaTypHI 110 TEME.

Tema 12 Tpancnopm kuciopooa k pabomarowum motwyam. Ilompebnenue xuciopooa npu
MbluleuHou pabome.

Copepxanne teMbl: [Tonsarue 06 a3poOHBIX W aHa’pOOHBIX MyTsaX pecuHTe3a ATD npu
MBIIIEYHOH pabore. MoOunu3zanus SHEPreTUYeCKUX pPecypcoB MPHU MBIIIEYHOW padore.
Kucnoponusrit gor. .

@opMBl ¥ METOJBI TPOBEACHHS 3aHITUN MO TeMe, MpPUMEHseMble 00pa3oBaTeIbHBIC
texHosoruu: CamoctosiTennbHast paboTa, JISKIIMOHHBIE 3aHATHS, TPAKTUICCKHUE 3aHSATHSI.

Buasl caMocTOsTENTbHON MOATOTOBKH CTYJCHTOB 10 TeMe: M3yueHue pekoMeHa0BaHHOH
auTeparypsl o Teme. IloaroToBka K NTOrOBOMY TECTY.



5 Meroauveckne YyKazaHusl AJds OOYYAKOINMXCH MO M3YYEHHI0 H PpPealu3alnuu
AMCUUIJIMHBI (MOIYJIs1)

5.1 Meroanueckue peKOMeHAAUMH OOYYAWIIUMCH M0 M3YYEHHI0 IMCUMIUIMHBI M IO
o0ecrevYeHN 0 CAMOCTOSITEJILHOM PadoThI

OCHOBHOH BUJ 3aHATUA — JICKUUOHHBIE M IPAKTUYECKHE 3aHITHUS C NPUMEHEHUEM
COBPEMEHHBIX MeT0/10B 00ydeHus. OcBOeHHE Kypca MPEAnoiaraeT NoceuleHue JIEKIIMOHHBIX U
IIPAKTUYECKUX 3aHATHI, CAMOCTOSITENIbHYIO paOdOTy 11O OATOTOBKE K ayJJUTOPHBIM 3aHATHUAM, KaK
C MPUMEHEHUEM KOMITbIOTEPHBIX MIPOrPaMM, TaK U 0€3 UX MPUMEHEHHS, BHIIOJHEHUE TECTOBBIX,
IPOCKTHBIX U KOHTPOJIBHBIX (OOLIMX M MHIUBUAYAIBHBIX) 3aJaHH, CAMOCTOSATEIbHYIO paboTy ¢
OTJICIbHBIMU TE€MaMH. YCIEIIHOE OCBOEHHE Kypca IpeaycMaTpUBaeT o00s3aTelbHOE 4YTEHHUE
CHEIMAJIbHOM JMTEepaTypsl, CIUCOK KOTOPOM pEeKOMEHJyeTcs mpernojasareneM. B xone
JCKIMOHHBIX W TPAKTUYECKUX 3aHATHH HCHONB3YIOTCS aKTHUBHBIE M HHTEPAKTUBHBIE (DOPMBI
00y4YeHHsI, B TOM YHUCIIE C MPUMEHEHHEM PA3JIMYHbIX METOJ0B 00y4eHus (TUCKyccHs, paboTa B
ManbIX rpynmnax). Bcero Ha akTuBHbBIE M MHTEpaKTUBHbIE MeTOAbl 00ydeHus otBoautcs 100 %
AyIUTOPHBIX 3aHATHA. 3aHATHUS TPOXONAT B BHUJE AaKTUBHBIX TPYIMIOBBIX JHUCKYCCUH U
o0CyXJIeHUH, Takke mpeanojaraercs padoTa CTYIEHTOB B MallblX TpYIINax, MOATOTOBKA
MHAMBUAYaAJIbHBIX U TPYIIOBBIX 3a/laHuil. B X0/1€ MOATrOTOBKYU K 3aHATHSM U HEMOCPEICTBEHHO
HA HHUX IIUPOKO HCMONb3yIOTCs WH(popMannoHHbie TexHonmoruun (MHTepHer-pecypenl). Ha
3aHATHUSIX CTYJIEHTBl OCBAaUBAIOT METO/IbI JIOTHYECKOTO aHaJIN3a, BHIIOJHAIOT HHIUBUAYAIbHbIE U
CPYIIIOBBIE 3aJaHus, y4aTcs pa3BEPHYTO BBICKA3bIBaTh M apryMEHTHUPOBATH CBOE MHEHHE O
IpOYUTaHHOM. PexkoMenayercss oOpamarbcsi K JOMOJIHUTENbHBIM HCTOYHUKAM, YKa3aHHBIM
MPENoIaBaTesieM, C LEJIbI0 OCYILECTBICHHS YCIEUTHOW MOATOTOBKU K MPAKTUYECKUM 3aHSATHSM.
KoHTposb ycrieBaeMOCTH CTYJIEHTOB OCYILIECTBIISIETCS B COOTBETCTBUU C PEUTUHIOBOM CUCTEMOM
OLICHKHM 3HaHWil. Ha JeKUMOHHBIX M MPAKTUYECKUX 3aHATUAX BEAETCS TEKYIIUA MOYpPOUHBIN
KOHTPOJb B (OpME TPYNIOBBIX W WHIMUBUAYAJIbHBIX 33JaHUH, JUCKYCCHH IO OCHOBHBIM
MOMEHTaM M3y4aeMOW TEMbl, OCYLIECTBISETCS MPOBEpPKA JOMAIIHEro 3aJaHus. ATTecTanus
CTYJEHTOB OCYULIECTBIIA€TCA B cOOTBeTCTBUM C [lonoxenuem o pelitunroBoii cucreme BI'YOC.
UtoroBoii Qopmoii koHTponsi sBhsiercss 3adeT. OIGHKa CKJIaAbIBAETCS U3 PE3yJIbTaTOB
BBITIOJTHEHUSI BCEX 0053aTeNbHBIX BUAOB padboT (0003HAYEHHBIX JUISl KaXK0M T€MBbI) U UTOTOBOTO
TECTUPOBAHUSI.

CaMocrosiTenbHasi BHEayAUTOpHAs padoTa CTYJEHTOB SIBJSETCS Ba)KHEUILIUM YCIOBHEM
YCIIEIIHOTO OBJAJEHUs IPOrpaMMOM Kypca. BHeayIuTOpHBIE CaMOCTOSTENbHBIE 3aHATHUS
yyalmxcs MpeicTaBiIsioT co00i JOrn4eckoe MpOoJOKEHUE ayIMTOPHBIX 3aHATUN, IPOBOJAATCS
MO 3a/IaHUI0 TIperojaBaTelsi, KOTOPbIH HMHCTPYKTHPYET OO0Yy4aeMbIX W yCTAHABIMBAET CPOKHU
BBINOJIHEHUS 3aJaHusl. OCHOBHBIMU 3a/1ad4aMH CaMOCTOSITENIbHOM paOOTHI SBIISAIOTCA: 3aKpEIUICHNE
U yriyOneHue 3HaHU, yMEHUN U BIaJIEHUI CTY/IEHTOB, MOJYYEHHBIX B XOJI€ MJIAHOBBIX YUSOHBIX
3aHATUN; OOBEKTUBHOE OILICHMBAaHWE COOCTBEHHBIX YUYEOHBIX JOCTIIKEHUM; (OpMHUpPOBaHUE
YMEHUN CTYJAEHTOB MOTHBUPOBAHHO OPraHHU30BBIBATH CBOK IO3HABATENbHYIO JI€ATEIIBHOCTD;
MOJMOTOBKA CTYAEHTOB K MPEACTOSAIINM 3aHATUAM. CamocTosiTelibHasg paboTa J0KHA HOCUTh
HEIPEPHIBHBINA U CUCTEMATUUYECKUN XapaKTep.

Briaensitores cienyromye BUJIbl CAaMOCTOSATENbHON pabOThI CTYJEHTOB O TUCHUIUIMHE:

— IIOJITOTOBKA K IUCKYCCHUH;

— MOJTrOTOBKA K TECTaM IO pa3jiesiaM yueOHOro Kypca;

— YTE€HUE PEKOMEH0BAHHOM JINTEPATYPHI;

— BBITIOJTHEHUE 3aJIaHHH;

— MOATrOTOBKA KOHCIIEKTOB.

dopMaMu TEKyIIEH aTTeCTAllMM CaMOCTOSTEIHHOW pabOThl CTYJAEHTA MO JAWCITUTUINHE
SBJISIIOTCSL JIUCKYCCHUSI, KOHCIIEKTBI, KOHTpOJbHas paboTa, TecTbl. HeoThemiiemoll dYacThio
CaMOCTOSITENIbHOM pabOTHI CTYJIEHTOB sBJseTCs paboTta ¢ nuteparypoil. B paznene 8 «llepeuenn
OCHOBHOM U JIOTIOJIHUTENIFHON Y4eOHOH JUTepaTyphl, HEOOXOJUMOM /Il OCBOCHUS TUCIIUITIIHHBD)
pa3MeIeH CIUCOK YYEOHHMKOB M YYEOHBIX MOCOOMIA, KOTOPbIE HEOOXOIUMO HCITOIH30BaATh IS



ayJUTOPHOM U CaMOCTOSITEIbHON PabOTHI HA/J TEOPETHUUECKUM MATEPUAIOM U MPAKTUYECKUMU
HaBbIKaMU. B mporiecce n3yuenust Kypca CTyJIE€HT JOJKEH MOJYyYUTh MpeIcTaBiIeHe 0 0a30BbIX
MOHITHUSX JUCIHHIUIMHBL. DTON IEJIM OTBEYAIOT B MEPBYIO OYEepeh MCTOYHUKH, HA3BAHHEIC B
CIUCKE OCHOBHOM JTUTEPaTypHl.

Hwxe nepeunciensl nmpegHasHaueHHbBIE JUISI CAMOCTOATEIBHOTO U3YYEHUS CTYIEHTaMU
O4HOM (opMBbI O0y4YEHHSI T€ BOMPOCHI U3 JIGKIMOHHBIX TEM, KOTOpbIE BO BpeMs IPOBEICHUS
AyJUTOPHBIX 3aHATUN HW3Yy4YarOTCSl HEIOCTATOYHO WJIM HM3yYeHHE KOTOPBIX HOCHUT OO30pHBIN
XapakTep.

Tema I Ponv u mecmo 6uoxumuu 6 ¢husuyeckoii kyiomype. Oomen sewecms. Cmpykmypa
KI1emKU U OUOI02U4eCcKas XapaKkmepucmuka 0moeibHbIX CYOKIemMOYHbIX KOMNOHEHMOE.

Accumumsimus  (aHa®onmm3M) W JUCCUMMISAIUS  (KaTaboMu3M), WX B3aWMOCBS3b.
AMpubonuyeckue npespamieHus. [loHsTHe 0 (QyHKIMOHATIBHOM M IUIACTHYECKOM OOMEHe,
oOMeHe C BHEIIHEH Cpeioi U IPOMEKYTOUYHOM OOMEHE.

Tema 2 bBuonocuueckas ponb 0enKo8: 3HAYEHUE 8 NPOYeccax AHCU3HeOesmenibHOCIU.
AmuHnokuciomul, ux Qusuxo-xumuueckue ceoticmsa u kraccugpuxayus. Oobmen 6enxos. Peeyniayus
buocunmesa 6enKos.

OOpa3oBaHne aMMHaKa IMPH J1€3aMUHHUPOBAHUN aMHHOKHUCIIOT U a30THCTBIX OCHOBAHUH.
Tpancropt ammuaka. OpHUTHHOBBIM MK CMHTE3a MOYEBHHBI KaK TJIABHBII MYyTh YCTPaHEHUS
ammuaka. OOmme mnpencTaBieHus 00 OOMEHE HYKICONPOTEMHOB W XPOMOIPOTEHHOB.
O06pa3zoBaHre MOUYEBOIl KUCIIOTHI.

Tema 3 Cmpoenue HykieuHoswvix xuciom. [lezoxcupubonykieunosvie kuciomol ([JHK).
Quzuko-xumuueckue ceovicmea JHK. Pubonykneunosvie xuciomer (PHK). Cmpyxkmypa,
ceoticmea u hynxyuu ocHosnwix knaccoe PHK.

buoxumuueckrue ocHOBBI reHeTnueckoro koaa. Pons PHK B mporieccax cuuThiBaHus U
peanu3anuy HaclleACTBEHHOW NH(OpMAIUH. .

Tema 4 Knaccugurkayus u Homenxknamypa ¢hepmenmos. Xumuueckas npupooa
Gepmenmos, ux QynkyuonanbHovle epynnuvl. Pons sumamunos, memannog u opyeux ¢paxmopos 6
@yHrkyuonuposanuu hepmenmos. Pezynsayusa ghepmenmamusHulx npoyeccos 8 Kienke.

OOmiee MoOHATHE O TOPMOHAX HX OHOJOTMYEcKas poJib, KiIacCU(PHUKALUSA, MEXaHU3M
neiictBus. ['opmonbl runoTanamyca. TpomHbie TOPMOHBL. DPPEKTOPHBIE TOPMOHBI.

Tema 5 Buonoeuueckas ponv u xnaccugurkayus yeneeooos. Cmpykmypa u ceolcmea
MoHOCaxapuoos u noaucaxapuoos. Qomen y2nee000s.

Oueprerudeckas 3 HEeKTUBHOCTh adpOOHOT0 pacmaja yriieBo1oB. O01ue mpeacTaBIeHHs
0 TICHTO3HOM IIMKJIE TIPEeBpaIlleHui YIIIeBOJA0B U aHA3POOHOM 00pa30BaHUU SHTAPHOU KUCIOTHI.
OOGiee npeacTaBIeHrEe O TITIOKOHEOTEHE3e.

Tema 6 Jlunuowl, ux ocHosHvle buonocuveckue pyukyuu. Cmpykmypa, c0oucmea iunuoos.
Knaccugurayus nunuoos. Kupuvie Kuciomel ux Kiaccuukayus U HOMEHKIAMypd.
DepmeHmamugublil pacnao u cuHmes mpueiuyepuoos u IUnUoos.

TpancnopT TriWIepUHA © KUPHBIX KHCJIOT. beTa-oKWCICHWE IKUPHBIX KHCIIOT,
oOpa3oBanue arnerunkodepmenta A. JlanpHelre npeBpaiieHus aneTuikodpepmenta A: pacman
B IMKJE TPUKApPOOHOBBIX KHUCIOT, y4acTHE B CHHTE3€ KETOHOBBIX TeNI W 00pa3oBaHUU
xonecTepuHa. Mcrnonbp3oBaHne KETOHOBBIX TET B KAUECTBE HCTOUHUKA SHEPTUU. DHEPreTHUECKUN
b (HEKT OKUCITICHUS KUPOB.

Tema 7 Booopacmeopumvie eumamunsl. Kupopacmeopumvie eumamutvl. Poab
BUMAMUHO8 8 (PYHKYUOHUPOBAHUU OP2AHUZMA.

XKupopacTBopumbie BUTAaMUHBL. BUTaMUHOMOA00HBIE BEIIECTBA.

Tema 8 bBuosnepeemuyeckue cucmemovl opeanuzma. Aoenoszunmpugpocgham (ATD).
Kpeamunghocgpam u apeunungpocgpam. Ilymu obpazosanus AT® u opyeux mMaxkpospeuueckux
coedunenuti.  OxuciumenvrHoe  gocgopunuposanue.  OKUCTUMENTLHO-80CCMAHOBUMENbHBIE
npoyeccyi.



[yt ycTpaHeHUs MOJOYHOW KHCIOTHI MpH padoTe W B TEPUOA BOCCTAHOBIICHUS.
MuokuHa3Has peakius, €€ posib B MOIJECPHKAHUM MOCTOAHCTBA KOHIIeHTpauuu AT® u perynsuun
AKTUBHOCTH (DEPMEHTOB SHEPreTUYECKOT0 OOMEHA.

Tema 9 Cmpoerue u pyHxyuu Kiemxu u 6UOI02ULECKUX MEMOPAH.

Moaudunupyromiee 1 MoBpexaaroliee AeUCTBUE CIIMPTOB Ha ONOIOTHYECKUE MEMOPaHBI.

Tema 10 Buoxumuyeckue npoyeccbl NpU MbIUEUHOU OeaMENbHOCMU U 68 Nepuoo
goccmanognenust. buoxumus moliueuno2o cokpaujerusl.

MonekynsipHoe ctpoenue Mmuopuopmi. BzaumoneiicTBue akTiHa 1 MUO3UHA B Mpoliecce
COKpaIeHusi. XuMHYECKUe PEaKkIiy P PacciIadIeHUH MBbIIIII.

Tema 11 buoxumus ¢huzuueckux ynpaxcuenuti u cnopma. Obwas HanpasieHHOCMb
ouoxumudeckux npoyeccos 8 mviueyHou pabome. CywyHocmy 6UOXUMUYECKOU adanmayuu npu
cucmemMamuyecKol MolueyHol MmpeHUposKe.

3aKOHOMEPHOCTH PAa3BUTHSI aANTAIIMOHHBIX OMOXMMHYECKUX H3MEHEHHH: MpPaBUIHLHOE
COOTHOILIEHUE PA0OTHI M OTIbIXa, MPUHIUI CBEPXOTATOIICHUS, MPHUHLMI Clenu(GUIHOCTH,
MUKIUYHOCTh U OOpPAaTUMOCTh aJalTAIlMOHHBIX H3MEHEHHH. buoxuMmuyeckoe 000CHOBaHUE
NPUMEHEHUS CPEICTB W METOJIOB, YCHJIMBAIOUIUX aJalTallMOHHbIE OMOXMMHUYECKHE CIBHUIU.
3amaur OMOXUMHUYIECKOTO KOHTPOJIS P 3aHATUSAX (PU3NIECKON KYJIBTYPOI B CIIOPTOM.

Tema 12 Tpancnopm kuciopooa k pabomarowum metwyam. Ilompebaenue kuciopooa npu
MblueyHot pabome.

MoOunu3aius 3HepreTUYeCKUX pecypcoB MPH MbleuHoi padote. Kucnopoansiit gomr.

Pe3ynbraTel caMOCTOSITENIbHOM PabOTHI MO JAUCIHUILUIMHE MOTYT OBITH IPOBEPEHBI BO
BpeMsl MPOMEKYTOYHOU aTTeCTally IIPU OTBETaX Ha TECTOBBIE BOMPOCHI.

5.2 Oco0eHHOCTH OpraHu3aluu OO0y4YeHHs JJs JHI ¢ OrPAaHHUYEHHBIMH BO3MOKHOCTAMH
310pPOBbSl U HHBAJIU/0B

[Tpr HEOOXOMMMOCTH OOYJAFOIIUMCS U3 YUCIIA JIUI C OTPAHHYECHHBIMHA BO3MOYKHOCTSIMU
3JI0POBbSI U HHBAJIMJIOB (110 3asBJICHHIO 00YYAIOIIET0Cs) MPEIOCTaBIseTCs yueOHas
uH(pOpMAIUs B JOCTYIMHBIX (POpMax ¢ yIETOM MX UHAUBUIYATLHBIX ICUXO(U3HUECKUX
0COOEHHOCTEH:

- JUIs JIULL C HAPYLIEHUSIMU 3PEHUS: B IeUaTHOU (hopMe yBETMUEHHBIM LIPUPTOM; B popMme
JIEKTPOHHOIO  JOKYMEHTAa; UHIVBUAYAJIBHBIE  KOHCYJbTAlUM  C  IPHUBJICUYECHUEM
TU(dI0CYpIOTIEPEBOIUNKA; HHANBUAYAIbHbIE 3aaHHs], KOHCYJIbTAI[UU U JIp.

- 17151 ML C HApYIICHUSIMU CIIyXa: B IeyaTHOH (hopme; B popMe 3IeKTPOHHOTO IOKYMEHTA;
UHAMBHUAYaJIbHbIE KOHCYJNbTAIUM C TPUBJIEUEHUEM CYpAONEPEBOJUMKA; WHAMBHUAYaJIbHbIE
3a/1aHusl, KOHCYJIBTALUU U JIp.

- 17151 JIUL] C HApYILIEHUSIMU OIIOPHO-JBUTATEIILHOTO amnmapaTta: B ne4atHoit oopme; B popme
JIEKTPOHHOIO JOKYMEHTA; MHINBHUyaJIbHBIE 3a]JaHNUs, KOHCYJIBTALlUU U JIp.

6 ®oHj OLEHOYHBIX CPEACTB JJIf NMPOBeeHUs] TEKYIIero KOHTPOJIsl M MPOMeKYTOYHO
aTTrecTanuy 00y4arImmXxcs 1o JMCHUIIMHE (MOLYJTI0)

B cootBerctBun ¢ tpeboBanusmu PI'OC BO pang arrectanuu oOydaromIuMxcs Ha
COOTBETCTBUE HX IEPCOHAIBHBIX JOCTHKEHUH IUIAHUPYEMBbIM pe3ylbTaTaM OOydeHHUs IO
JTUCIUILINHE (MOJIYJI0) CO3/1aHbl (POH/IBI OLIEHOUHBIX CPe/ICTB. THUIIOBBIE KOHTPOJIbHBIE 3a/1aHNUS,
METOAMYECKUE MaTepuasbl, OINPEACIAIONUE IPOLEAYPbl OLCHUBAaHUSA 3HAHUM, yYMEHUH H
HaBBIKOB, a TAKXKe KPUTEPUU U NTOKA3aTeNu, HEOOXOANMbIE /ISl OLIEHKH 3HaHUH, yMEHUH, HAaBBIKOB
U XapakTepus3ylolme HTanbl  (HOpPMUPOBaHMS KOMIETEHIMH B Mpolecce OCBOCHUS
o0pa3oBaTenbHOI MporpamMmsl, npeacrasieHsl B [Ipunoxenun 1.



7 Y4eOHO-MeTOAMYECKOE M HH(POPMALMOHHOE 0O0ecneuyeHue TUCHHUILIMHBI (MOYJIs1)

7.1 Ocnoenas numepamypa

1. Komog, B.Il. buoxumus : yueOnux s By3oB/ B. I1. Komos, B. H. IlIBenoBa ; mox
obmeit penakuueit B. 1. KomoBa. — 4-e u3z., ucnp. u gon. — Mocksa : U3narensctBo FOpaiir,

2024, — 684 c.— (Bwicmiee o6paszoBanme). — ISBN 978-5-534-13939-6. — Tekcr
aekTpoHHBIH  //  OOpaszoBarenpHas  matdpopma  HOpaiit  [caiir]. —  URL:
https://urait.ru/bcode/543995 (nara obpamenus: 12.03.2025).

2. Murtskuna, 0. A. buoxumus : yueObnoe nmocobue / FO. A. Mutsikuna. — Mocksa :

PUOP : UHOPA-M, 2026. — 114 c. - ISBN 978-5-9557-0268-1. - Tekct : anexkrponHsIii. - URL:
https://znanium.ru/catalog/product/2232562 (nara obpamenus: 31.05.2026)

3. Cycnsnok, I'. M. OcHoBbl 6moxumuu : yueOnuk / .M. CyclIssHOK. — 2-€ U31., UCIIp.
— Mocksa : UTHOPA-M, 2024. — 400 c. — (Bwsiciiee oopazosanue). — DOI 10.12737/1003787.
- ISBN 978-5-16-019160-7. - Tekcr : 3JICKTPOHHBIN. - URL:

https://znanium.ru/catalog/product/2029874 (nara obpamenus: 31.05.2026)

4. Twuros, B. H. Knuaudeckas OmoxuMus: Kypc JieKiui : yaeoHoe nmocodue / B.H. Tutos.
— Mocksa : UH®PA-M, 2023. — 441 c. + Jlon. matepuansl [DIEKTPOHHBIN pecypc]. —
(Knmuaunueckas mpaktuka). — DOl 10.12737/24551. - ISBN 978-5-16-012430-8. - Tekcr :
anektpoHHbldi. - URL:  https://znanium.com/catalog/product/1983268 (mata oOpameHus:
01.03.2023). — Pesxum 10CTyIa: 1O TOAMUCKE.

7.2  Jlonoanumensvhasa numepamypa

1. Jprok, B.I'. buonoruueckas xumus : yuyebHoe mocodue st By3oB/ B.T'. [Iprok,
C. W. Cxusp, B. I'. KapueB. — 2-e¢ usn., nepepab. u gon. — Mocksa : M3natensctBo FOpaiir,
2020. — 292 c.— (Bwicmiee o6pazoBanme). — ISBN 978-5-534-12077-6. — Tekcr
uiekTpoHHBIH  //  OOpaszoBarenpHass  miatdpopma  FOpait  [caiit] —  URL:
https://urait.ru/bcode/455494 (nara obpamenus: 01.03.2023).

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

1. O6pazoBarensHas miatpopma "FOPANT"

2. O6pasosarensHas miardopma "FOPAVIT" - Pexum noctyma: https://urait.ru/

3. DnextpoHHO-0MbMMOTEeYHas cucteMa "ZNANIUM.COM"

4. OnextpoHHo-OMOmMoTeuyHass cucrema "ZNANIUM.COM" - Pexum pgocrymna:
https://znanium.com/

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

6. [Ilpesunmentrckas Oubnmorexka wum. b.H.Enpmmaa (0a3a maHHBIX —pa3sIHYHBIX
npoeccHoHaNbHBIX 00nacTei) - Pesxum moctyma: https://www.prlib.ru/

7. WudopmannonHo-crnpaBoyHas cucrema "Koncynprant Ilmoc" - Pexum nocryna:
http://www.consultant.ru/

8 MarepuajbHO-TeXHMYECKOe oO0ecneyeHHe AUCUUIVIMHBI (MOAYJis) W IepeyeHb
HHGPOPMALMOHHBIX TEXHOJOTHH, UCIOJIb3yeMbIX NMPH OCYILIECTBJICHUH 00pPa30BaTEIbLHOIO
npouecca 1no AUCHUILINHE (MO1YJ/II0), BKJIOYAas NepevyeHb MPOrPaMMHOro odecneyeHunst

OcHOBHOE 000pYIOBaHUE:

e KomnbroTepbl
e [IpoekTop



e Ou3KynbTypHOE 000PYI0BaHUE

e MynpTumenuitHeiii  kKoMIieKT Ne2 B cocraBe:mpoektop Casio XJ-M146,5kpan
180*180,xpernenne NoToI0YHOE

IIporpamMmmHoOe o0ecIieyeHue:
o After Effects

o Autodesk SketchBook Designer 2013 Russian
e Microsoft Windows Server 2003 R2, x32 Ed.Russian




MHWHOBPHAYKHU POCCUN
BJIAJIUBOCTOKCKMII TOCYJIAPCTBEHHBI YHUBEPCUTET
KA®EPA MEJITMKO-BMOJIOT MUECKUX AUCHUTTJIIMH
®oH/1 OIICHOYHBIX CPEJICTB
JUTSI TIPOBEJICHUSI TEKYIIIET0 KOHTPOJIS
Y TIPOMEXYTOYHOH aTTECTAINU 110 TUCIHILTHHE (MOIYIIIO)
BUOXUMMUS YEJTOBEKA
HamnpaBnenue u HarmpaBiaeHHOCTh (TpoduIib)
49.03.02 duszuueckas KyJbTypa JUJIs JIUI] C OTKJIIOHEHUSIMUA B COCTOSTHUU 3/I0POBbsI (aJalITUBHAS

busndeckas KynbTypa). usnueckas peadunuTarus

I'ox Habopa Ha OITOII
2026

dopma 00ydeHuUsI
OYHas

Bmagusoctok 2026



1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Haszsanne OITOII BO,
COKpalleHHOe

Kon u popmynupoBka KoMHeTeHIN

nu

Kon u popMynrpoBka HHANKATOPA TOCTIKCHUS
KOMITCTEHITHU

49.03.02 «Puznuaeckas | OIIK-11 : CnocoOGeH nmpoBoaUTH pa
KyJIbTypa JUlsl JIUI C OT | OOTY IO MpeAOTBPALIEHUIO IPUMEH
KJIOHEHUSIMU B COCTOSI | €HMs JOIMHIra B 3JIallTUBHOM CIIOPT

HUH 310pOBbs (aanTH | €
BHas (uU3nUecKas Kyib
Typa)»

(b-®3)

OIIK-11.11.x : Betbupaet ¢popmsbI 11 cr1ocOOBI TIp
OBEZICHUS U OLIEHKHU (P (PEKTUBHOCTH NMPOPHIAKT
HWYECKUX MH(POPMAIIMOHHBIX aHTUIONNHIOBBIX M
epOTIPUATHH B 3aBUCMOCTH OT IIE€JIEBOH ayAUTO
pyH, KBaIH(PUKAIIMOHHBIX, BO3PACTHBIX OCOOEHH
OCTel, HO30JIOTHH B NMAPATUMIIMHCKOM, CYpUTUM
TIHIICKOM CIIOpPTE

OIIK-11.11.x : 3HaeT MexxayHapOIHBIC CTAaHAAD
Thl, aHTUAOIMHIOBbIE MIPABUJIA U AHTUAOIMHIOB
oe 3akoHogarenscTBO Poccuiickoit denepanumy,

COoZIep’KaHNE AaHTHAOIHMHTOBBIX IIPOTPaMM JUIA P
A3JIMYHOM LIeNIEBOM ayAUTOPUU U IPUHLUIIBI OpT
AHM3AIMY AHTHJOMHHTOBBIX MEPONIPUSITHI

OIIK-11.11.x : Pa3pabaTsiBaeT u BHEAPSICT METO
JUYECKUE MaTepHalIbl, HAIIPaBJICHHBIC HA TIPOTH

BOJICHCTBIE NPIMEHECHHUIO JOIIMHTA B aJallTHBHO
M CIIOPTE, OCYIIECTBIISSACT B3aUMO/ICHCTBHE C 3a
MHTEPECOBaHHBIMHU CIIEIUAIMCTAMU U OpraHH3a

IUSIMU IO TIOJTOTOBKE M M3JJaHUIO aHTUONIHHTO
BBIX MaTepUaJIOB

Kommnerenmus cantaercs: chopMHUPOBAHHOM HAa TaHHOM 3Tarie B CIydae, eCIIH MOoTydeHHbIE
pe3yibTaTtel OOyueHHMs M0 JAUCLUUIUIMHE OLICHEHbl IOJIOXKUTEIbHO (Mana3oH KpUTEpHEB
OLICHUBAHMSI PE3YIbTATOB O0YUEHUS «3aYTEHO», «YAOBIETBOPUTEIBHOY, «XOPOILO0Y», KXOTIUYHOR).
B ciydae oTcyTcTBUS MOJIOKUTEIHHOM OLIEHKM KOMIIETEHIMS Ha JAHHOM 3Tale CUUTAETCs

Hec(OPMUPOBAHHOM.

2 Tloka3aTeJ ONCHNBAHUSA IVIAHUPYEMBIX Pe3yJbTATOB 00y4eHHUs!

Komnerennus OIIK-11 «Cnocoben npoBoAUTH paboTy MO MPETIOTBPAIICHUIO

MMPUMCHCHUA JOIUHIA B AJAlITUBHOM CIIOPTE»

Tab6numa 2.1 — Kpurepuu O1leHKH WHIUKATOPOB JTIOCTHKEHUS KOMITETCHIINH

Kon u popmynmpoBka nHANKAT
opa JOCTUKEHHUS KOMITETEHITIH

PeByJ'ILTaTBI 06yquI/I$[ IO JUCHHUITIINHE

Ko
pis
pe
3-
Ta

Tu
Il
pe
3-
Ta

Pesynbrar

Kpurepuu onieHMBaHUS PE3yNbT
aToB O0y4YeHHUS

OIIK-11.11.1x : 3HaeT MeXIyH
apoJIHBIC CTAHIAPTHI, AHTHUOTIH
HTOBBIE TpaBUJIa U aHTUIAOTTUHT
0BO€ 3aKOHOIATENLCTBO Poccu
rickont denepannu, coaepraHu
€ aHTHUJIOMUHTOBBIX MPOTrpamMm
JUTSL pa3iIMuHOM LIeNIeBOM ayAuT
OpUH U IPUHUMIIBI OpraHU3aIl
Y aHTUJIOTIMHTOBBIX MEPOIPHUST
15078

PI

3H
aH
ne

TIOJIOKEHU A HOPMATHUBHBIX aKTO
B, OTpaXXKaromux aHTUJIOIINHI'OB
yI0 pabOTy CIIOPTHBHO-yTpPaBIe
HYCCKHUX OpFaHHSaHI/Iﬁ pas3jinuH
Or0 YPOBHA. YMeeT ONpeACsITh
MPOOIIEMBI TOTTWHTA TIPUMCHUATE
JIBHO K OTAEITHHOMY BHIY CIIOPT
a.

OOBACHAET 3aHUMAFOLIIMMCST KT

FOYCBBIC TYHKTHI aHTUIOIIMHTOB
BIX HOPMATHBHBIX aKTOB, JA€T II
PaKTHYECKUE PEKOMEH/IAIUH T10
HX BBIIIOJHEHHUIO




OIIK-11.11.2k : Beioupaet ¢op
MBI M CIIOCOOBI IPOBEACHHS U O ITpuMeHseT KOMILIEKCHI YIIPaXkK
BrnazneeT TeXHOJIOTUSIMU KOMILI . . .
HEHKH 3P (EKTUBHOCTH PO HEHHH JTedeOHON (PH3UIECKOH K
€KCHOT'O METOJMYIECKOT0 00ecH .
AaKTHIECKUX MH(OPMAITOHHBIX o YIBTYPBI, BOCCTAHOBHUTEIIHBIN
Ha | edeHns B BOCCTAaHOBHUTEIIBHBIN
AHTUIONIMHTOBBIX Meporpusiti | PJI Maccax, aanToTeHb! U PU3HO-
. . BBl | MEPHOJA C HCIOIB30BAHUEM CPE
f B 3aBUCHMOCTH OT LiesieBoii a | 4 ., . MPOLEAYPHI I BOCCTAHOBJICHHU
K ICTB JeueOHOM HU3NIECKOH Ky
YIUTOPHUH, KBATN(PHUKAITHOHHBIX . s OTIOPHO-ZIBUT'ATENILHOTO alIla
N JIBTYPBI, CHOPTHBHOW MEIUIIUH .
, BO3PacTHBIX OCOOEHHOCTEH, H para u ceplIeuHO-COCY IUCTOH C
N BI ¥ (papMaKoIOTHH
030JIOTHH B TapaUMIIMHACKOM, UCTEMBI 3aHUMAIOIIUXCS
CYpPATMMIINNCKOM CIOpTE
OIIK-11.11.3k : PazpabarsiBaet OpraHHU30BaTh YUEeOHO-METOINY
IIpoBOIUT aHTUIOTIMHTOBBIE T€
U BHEJpPAET METOJUUECKUE MaT VYV | eckue meponpuaTUS C aHTHIOM
. . MaTH4ecKue Oecebl, HHTEPaKT
epuainsl, HanpaBieHHble Ha po | P/ | Me | uHromoit TeMaTUKOM A1 3aHUM
o . UBHBIE 3aHATHA C Y4aCTHEM KOH
THUBOJCHCTBUE IPUMEHEHHIO 10 | 2 HU | aromuxcs pasHod kBanmudukarg .
. TUHTEHTa CIIOPTCMEHOB Pa3HO
MIIHTa B aJJalITUBHOM CIIOpPTE, O e UU B NAPATUMIIUNACKOM U CypJUl
o N KBaTH(pUKAIUN
CYILIECTBIISSIET B3aUMOJIEHCTBUE HMIHH-CKOM CIOpTE
C 3aMHTCPECOBAHHBIMHU CII€IHATT BJIAAECET OIBITOM pa3pa6aTLIBaT VCHoTb3YeT VieGHbIe 3aHs THil
HCTaMHU U OpraHu3alUsaMH 110 11 b aHTUJOIMMHIOBBIC U aHTUHAPK yery
U CIIOPTUBHO-MAaCCOBBIX MEPOII
OJI'OTOBKE M U3JaHHIO AHTHUIOI OTHYeCKHe IPO(UIaKTHICCKIE o
. pUATHS aHTUIONUHTOBON U aHT
MHIOBBIX MaTepuaJioB Ha | mporpammer st nereit, mozapoc .
PA MHApKOTUYECKOU HAIIPaBIEHHO
BBl | TKOB M MOJIOZIC)KHU C HUCIIOJIb30B .
3 o CTH; B3aMOJICHCTBYET C OpraH
K aHHEM CPEJCTB aAANTHBHON (pu
o M3alUsMH 10 IOATOTOBKE U U3]
3WYECKON KYJIbTYpPHI U CIIOPTA,
AHMIO aHTHJIOTIMHTOBBIX MaTepy
a TarKe pasinuHbIX GOpM myOs ATOB
HMKalMOHHON aKTUBHOCTHU

Tabnua 3amosHgeTcs B COOTBETCTBUM C pa3zaenom | Paboueil mporpaMmbl IUCHUIIIMHBI
(Momyst).

3 IlepeyeHb OLIEHOYHBIX CPEICTB

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

HaumeHoBaHME OLIEHOYHOTO CPE/ICTBA U TP

encrasienne ero B POC

KonTtponupyemsle mianupyemeie pe3 | Kontponupyembie TeMbl 1

YJIbTaThl o6yquI/1;1 HUCHUITIIINHBI

IMpomexyrouHas at

Texymmii KOHTPOJIb
yit ™ TecTaluys

Ounas popma 0OydeHUS

P11 3naHue : monoxenus Hop | 1.1. Poms u MecTo Onoxu 3auér B Qopme TecT
MATHBHBIX aKTOB, OTpaka | Mun B Gu3mdeckoii kyapr | AMCKyccHs a
IOIINX aHTH/IOTIMHTOBYIO | ype B CBETE aHTHJOIHMHTO
paboTy CIOPTHBHO-YNIPaB | BOTO 3aKOHOJATENBCTBA. KoHCIEKT 3auér B hopme TecT
JeHYecKuX opranmanuii | OomeH BemecTB. CTPyKT a
Pa3IMYHOTO YPOBH. YMe | ypa KJIETKH H OHonorniec
€T ONpeaACIATh HpO6HeMbI Kasg XapaKTECPUCTUKaA OTAC 3a4éT B q)opMe TECT
JIONTMHTa IPUMEHUTENBHO | JIBHBIX CYOKJIETOYHBIX KO Tecr a
K OTJICIBHOMY BHJYy CIIOp | MIIOHEHTOB.
Ta. 1.2. buonorndeckas poys 3auér B hopme TecT
6eIIKOB: 3HaUeHHE B mpol| | AAMCKyCCHs a
€ccax KU3HEeIeATeIIFHOCT
U ¥ B3aUMOJEICTBHE C TO O 3auér B hopme TecT
KCUYECKHMU Tpenaparam a
1 MICHTH()UIUPYEMbIMU
KaK JOIIUHTOBBbIE. AMUHO .
KHCJIOTHI, UX (QU3UKO-XUM | Tecr 3auér B Qopme TecT
MYECKHe CBOIMCTBA U KJlac a
cuduxanusa. O6MeH 6enk




oB. Peryisius Ouocunres
a OEeJIKOB.

1.5. buonorudeckas poJsib
U KJIaCCU(UKALIUS YTIIEBO
noB. CTpyKTypa U CBOUCT
Ba MOHOCAXapHIOB H T10JI
ncaxapunos. [lonasnenne
YTICBOIHOTO OOMEHa BeT]
€CTBaMH JIOTIMHTOBOTO P
na. OOMEH yTIIeBOJIOB.

3auét B hopme TecT

1.8. buosHepreTuueckue
CUCTEMBI OpraHu3Ma. Ane
HosuHTpHU(DOChaT (ATD).
Kpearungocdar u aprun
nHdpocoat. [Tyt obpazon
anust AT® u npyrux mMak
POSPrHYECKUX COCTUHEHH
#. OkuciurenbHoe hocho
puupoBanue. OKHCIUTE
JIbBHO-BOCCTAHOBUTCJIbHBI
€ IIPOLIECCHI.

1.12. TpancnopT KUCAOPO
Jia K pabOTaIOINM MBIIIIIT
am. IlorpeGnenue kuciaop
0J1a IPU MBILIEYHOU pabdo
Te.

P12

YMeHue : Opranu3zoBath y
4eOHO-METOINIECKHE MEp
ONPHUATHUS C AHTUJOTIMHIO
BOM TEMAaTHUKOW IS 3aHU
MAarOUINXCs pa3HOM KBaju
(UKanuK B IapajuMIIMHC
KOM U CYPAJIUMIINII-CKOM
cropTe

1.2. buonorudeckas poJib
0ETIKOB: 3HAYCHHUE B TPOI]
eccax KHM3HEIEITEILHOCT
M ¥ B3aUMOJEHCTBHE C TO
KCHUYECKUMHU TIpenapaTam
U UICHTUQUITIPYEMBIMU
Kak JIOIMMHIOBbIE. AMHHO
KUCJIOTHI, UX (DU3UKO-XUM
HUYECKHE CBOMCTBA U KJjac
cuduxanusa. O6meH 6enk
oB. Perymsius OuocunTes
a OeJIKOB.

1.3. CtpoeHue HyKJIEHMHOB
BIX KUCIOT. J{e30kcupubo
HYKJICHHOBBIE KHACIOTHI (
JHK) u moBpexnatomiee
JefiCTBUE Ha HUX JIOTIHHTA
.. OM3UKO-XUMHUYECKHUE CB
oiictBa JIHK. Pubonyxie
uHoBbIe kKuciaoTel (PHK).
Crpykrypa, cBoiicTBa U
YHKIUH OCHOBHBIX KJIacC
oB PHK.

1.5. buonorunyeckas poJib
1 KJIacCU(UKALUS YTIIEBO
JoB. CTpykTypa u cBOMCT
Ba MOHOCAXapHJIOB U O
ncaxapuos. [lonaBnenue
yIJIEBOAHOTO 0OMEHA Bell

Huckyccust

a

3auér B hopMe TeCT
Koncnekr bop

a

3auét B opMe TeCcT
Tect bop

a

3auér B hopme TecT
Huckyccust

a

3auét B hopMe TecT
Koncnekr bop

a

3auér B hopMe TeCcT
Tect bop

a

3auér B hopme TecT
Huckyccus

a

3auér B hopMe TecT
Koncnekr bop

a

3auéT B popMe TecT
Tect bop

a

3auéT B hopme TecT
Huckyccust

a

3auér B hopme TeCcT
Koncnekr bop

a

3auér B opMe TeCcT
CobecenoBanue a bop

3auéT B hopMe TecT
Tect bop

a

3auér B hopme TecT
Huckyccust

a

3auér B opMe TecT
Koncnekr bop

a

3auéT B hopMe TecT
CobecenoBanne a bop

3auéT B hopMe TecT
Tect bop

a

3auét B hopme TecT
Huckyccust

a

3auét B hopMe TecT
Koncnexr bop

a

3auét B opMe TecT
CobecenoBanue bop

a




€CTBaMH JIOTIMHTOBOTO PsI
na. OOMEH yriieBOIOB.

3auér B hopme TecT

1.6. Jlunuasl, ©X OCHOBH
ble OuoJIornuecKue pyHK
uun. CTpyKTypa, CBOWCTB
a mumuoB. Kilaccnguxkan
nst munuaoB. JKupHbIe KU
CJIOTHI MIX KJIACCHU(HUKALH
1 HoMeHKatypa. ®epmeH
TaTHBHBIN pachaj U CHHT
€3 TPUTIIHLEPUAOB 1 JIUII
UJIOB.

1.7. BogopacTBOpHMEIE B
uramuHbl. JKupopactsopu
MBbl€ BUTAMUHEL. PoJib BUT
aMUHOB B (DyHKIIHOHHUPOB
aHUH OpraHu3Ma.

1.10. buoxumudeckue np
OLIECCHI NPU MBIIIEUHOH [
CATCIIbHOCTU U B IEPUOT
BoccTa”oBieHus. Hapym
€HHE ECTECTBEHHBIX MPOIL
€CCOB T'HIIEpTPOdUH U TIp
onuepauy Npu TPESHUP
OBKax IO0J, BO3[EHCTBUEM
JonuHra. bHoxumus Maim
€4HOI'0 COKpAILEHUS.

1.11. buoxumus pusudec
KHUX YIPaXHEHUHU U CIIOPT
a. O6mas HaIpaBICHHOCT
b OMOXMMHYECKHX MPOLIEC
COB B MBILIEYHOM padore.
CymHocTh OMOXUMHUYECK
O aJlanTalluy IPU CUCTE
MAaTU4YEeCKOW MBILIEYHON T
PEHHUPOBKE.

1.12. TpaHcmopt KUCIOPO
J1a K pabOoTaIOIIMM MBITIII]
am. [Torpebenue kuciIop
0J1a TIPH MBIIIECYHON pabo
TE.

P13

HaBpIk : BIazeeT onbIToM
pa3pabaTbIiBaTh AHTUIOTIH
HI'OBBIE ¥ aHTHHAPKOTHYE
CKHe MPOPUIaKTUIECKUE
MPOTpaMMBbl JUIsl IeTe, T
OJPOCTKOB U MOJIOJIEXKH C
HCIOJIb30BaHUEM CPEJICTB

1.4. Knaccudukarus u HO
MEHKIaTypa (hepMeHTOB.

AHTH-(EepMeHTHOE JeHcT
BH€ JONUHTA. XUMHYECKa
A Ipupoaa GepMeHTOB, U

X ()yHKIMOHAJIBHBIE TPYII
nel. Ponb BUTAMHHOB, MET

Tect

a

3auét B hopme TecT
Huckyccust a

3auér B hopMe TeCT
Koncnekr bop

a

3auét B opMe TeCcT
CobecegoBanue a bop

3auét B hopMe TecT
Tect bop

a

3auét B hopme TecT
Huckyccust a

3auér B hopMe TeCcT
Koncnekr bop

a

3auét B hopMe TeCcT
CobecenoBanue a bop

3auét B hopMe TeCcT
Tect bop

a

3auéT B hopMme TecT
Huckyccust

a

3auéT B popMe TecT
KoHncnekr bop

a

3auér B hopMe TeCcT
CobecenoBanue a bop

3auét B hopMe TeCcT
Tect bop

a

3auéT B hopme TecT
Huckyccust

a

3auéT B hopMe TecT
Koncnekr bop

a

3auét B opMe TecT
CobecenoBanue a bop

3auét B opMe TecT
Tect bop

a

3auéT B hopMme TecT
Huckyccust

a

3auéT B hopMe TecT
Koncnekr bop

a

3auét B hopMe TecT
CobecenoBanue a bop

3auér B hopMe TeCcT
Tect bop

a

3auét B hopMe TecT
Koncnekr a bop

3auér B opMe TeCcT
CobecenoBanue bop

a




aJanTHUBHON (pu3mueckon

KYJIBTYPBI ¥ CIIOPTA, & TaK
e Pa3NUIHBIX GopM Iyd
JINKAIMOHHOM aKTUBHOCT

u

QJUIOB U IpyruXx (akropo
B B ()yHKIIMOHUPOBAHUN
¢depmenToB. Perymsmms ¢
epMEHTATHBHBIX MPOLECC
OB B KJICTKE.

1.8. buosHepreTuueckue
CUCTEMBI OpraHu3Ma. Ane
Ho3uHTpHU(DOChaT (ATD).
Kpearungocdar u aprun
nadpocoat. [Tyt obpazor
anust AT® u npyrux mak
PO3PTUYECKUX COEAUHEHH
#. OkuciurenbHoe hocho
puirpoBanue. OKUcIUTE
JIbHO-BOCCTaHOBUTEIIHHEI
€ MPOLECCHI.

3auér B hopme TecT

1.9. Ctpoenue u GpyHKIH
U KJICTKH ¥ OMOJIOTHYECK
ux MeMmOpaH.

1.11. buoxumus Qusmyec
KHX YIpaXHEHUH U CIIOPT
a. O6mas HalpaBICHHOCT
b OMOXMMHUYECKHX MPOIIeC
COB B MBIIICYHOH padoTe.
CymHOCTh OMOXUMHUYECK
Ol ajanTaluy IIPYU CUCTE
MAaTU4ECKOW MBILIEYHON T
PEHHUPOBKE.

Koncnekr

a

3auér B hopMe TeCcT
CobecenoBanne a bop

3auéT B hopMe TecT
Koncnekr a bop

3auét B hopMme TecT
CobecenoBanue a bop

3auéT B popMe TecT
KoHncnekr bop

a

3auét B hopMe TecT
CobecenoBanue bop

a

4 Onucanue npoueaypbl OHCHUBaAHUA

KayectBo c(opMHUpOBaHHOCTH KOMIETEHLUI

Ha JaHHOM OJOTall€ OLCHHUBACTCA II0

pe3yibTaTtaM TeKYIIUX U MPOMEXYTOUHBIX aTTECTAllU MPH MOMOIIY KOJINYECTBEHHON OLIEHKH,
BbIpa)kKeHHOU B Oayutax. MakcumanbHas cymMma 0ajuloB Mo JUCHMIUIMHE (Monyiro) paBHa 100

Oaszam.

2Pacmipesienienre 6aioB 1o BUIaM yueOHOM eI TeTbHOCTH

OrieHOYHOE CpE€ACTBO

Bux yueGHoii gesren Koncnexr Huckyceus

TecToBsIe 3a Dk3aMeH
BHOCTH CobecenoBanue o Utor

aHUS YCTHBIH

1 1

.}]I_IGKHI/IOHHI:IC 3aHATH 10 10 20
IIpakTuueckue 3aHsAT 10 10 20 40
us
CamocTosiTesbHas pa 10 10
oorta
IIpomexxyTounas art 30
ecraius
Hroro 20 0 20 30 100

CymMma 6amioB, HaOpaHHBIX CTYJIEHTOM IO BCEM BUJIaM YUY€OHOH ACSATEIHPHOCTH B paMKax
JTUCITUTLIMHBI, IEPEBOUTCS B OIIEHKY B COOTBETCTBUHU C TaOIHUIICH.




CymmMma Gano
B

0 TUCITAILIA
HE

OrueHka 1o IPOMEK
yTO‘-IHOﬁ aTrecraiuu
n

XapaKTepI/ICTI/IKa KaueCTBa C(i)OpMI/IpOBaHHOCTI/I KOMIICTCHI U

CTyaeHT IeMOHCTpUpYeT chOPMHUPOBAHHOCTb AUCLMILIMHAPHBIX KOMIICTEHIMIT, 00Ha
PY’KHBaeT BCECTOPOHHEE, CHCTEMATHYECKOE U TITyOOKOe 3HaHUE y4eOHOro MaTepuana

JIBHOY))

or 91 10 100 «3auTEHOY / » YCBOMII OCHOBHYIO JINTEPATYPY H 3HAKOM C JOTIOJTHUTENIBHOMN JIUTEpaTypoil, pekome
COTJIIMYHO» H/IOBaHHOU IPOTPaMMOii, yMeeT CBOOOIHO BBIMONHSATH MPAKTUYECKHE 3aaHusl, MIPEe
YCMOTPEHHBIE TIPOTPaMMOii, CBOOOTHO OTEepUPYET MPUOOPETCHHBIMY 3HAHUSIMH, YME
HUSIMH, IPAMCHSICT MX B CHUTYaIUsIX TIOBBIIICHHOM CII0KHOCTH.
CTyIeHT eMOHCTpUPYET CHOPMUPOBAHHOCTD JUCIMIUTMHAPHBIX KOMITETCHIIHIA: OCHO
o1 76 10 90 «3auTEHO» / BHBIC 3HAHUSI, YMEHUS OCBOCHBI, HO JJOIYCKAIOTCSl HE3HAYHTEIbHBIS ovmn61<14, HETOUH
«XOPOLIO» OCTH, 3aTPYAHCHUsSI TIPH aHATUTHYECKUX OTIepalnsiX, IepeHOCe 3HAaHUI U yMEeHUIi Ha H
OBBI€, HECTAH/IAPTHBIC CUTYAIIHH.
CTyzeHT AeMOHCTPUPYET CPOPMHUPOBAHHOCTD TUCHHUIUIMHAPHBIX KOMIIETCHIIUI: B X0
«3a4TEHOY / Jie KOHTPOJIbHBIX MEPOTIPUATHH JJOIMYCKAFOTCS 3HAYUTEILHBIC ONIMOKH, TIPOSBIISICTCS O
ot 61 10 75 «YIOBJICTBOPHUTENH | TCYTCTBHE OT/ACIBHBIX 3HAHUH, YMEHHH, HABBIKOB 10 HEKOTOPBIM JUCIUILTHHAPHBIM K
HO» OMITCTCHIIUSIM, CTY/ICHT HCIBITHIBACT 3HAYUTEIILHBIC 3aTPYIHCHHS TIPU ONICPUPOBAHU
Y 3HAHUSMH ¥ YMEHUSIMU TIPH WX TIEPECHOCE Ha HOBBIC CHTYAITHH.
«HE 3a4YTCHO» /
ot 41 110 60 ey TOBICTBOPUTE V crynenra He C(l)?pMPIpOBZiHLI JMUCHIUTUTHHAPHBIC KOMITCTCHITHH, TPOSBISICTCS HET0C
TAaTOYHOCTh 3HAHUIA, YMCHUI, HABBIKOB.
JIGHO»
«HEe 3a4TeHOY /
JlucuuiuinHapHbIe KOMITETEHIIMU He cOpMHUpOBaHbl. [IposBIIseTcs MOJHOE MM HpaK
ot 0 110 40 «HEY/IOBJIETBOPUTE

THYECKU ITOJIHOE OTCYTCTBUE 3HaHPII>i, yMCHHﬁ, HAaBBIKOB.

5 IlpumepHbIe OLIEHOUYHBbIE CPEACTBA

5.1 UtoroBbIi TECT

5.1 llpumepsbl TECTOBBIX 3aJaHU I
Tema Ne9
Tect Nel
BrekiierouHoe nmpeBpaiieHre BEeMECTB Ha MyTAX UX IMOCTYIUICHUS U BBIICICHHS
Ha3bIBaeTCs: a) MeTabonu3MoM; 0) BHEIIHUM 0OMEHOM; B) KaTabOIN3MOM; T') aHAOOIU3MOM.

1.

2. [Ipormecchl cMHTE3a CIOXKHBIX MOJEKYI U3 00Jiee TPOCTHIX, COMPOBOKIAFOIINECS
noTpebieHueM YHEPTHH, HAa3bIBAIOTCA: a) aHabonmu3MoM; 0) KaTaboIM3MOM; B) KOHIEHCAIUEH; T)
MOJIMMEPU3ALIUEH.

3. [Tponyktamu mnupodocdarHoro pacumpenuss ATD spmstores: a) AADP u
docdopuas xkucnora; 6) AM® u nupodocdarnas kucnora; B) afieHo3uH u pochopHas KucioTa.
4. Makpospruyeckoil Ha3bIBaeTCs XHUMHUYECKas CBSA3b, MPH pas3pbiBe KOTOPOH

W3MEHEHUE YPOBHSA CBOOOJHOM 3HEepruu coctaniseT: a) 10 kJx/momnb; 0) 15 x/[x/Monb; B) 20
kJx/Monb; T) 30 kJ[>K/MOIB.

5. K wmakpospruueckuM COEIMHEHHSIM OTHOCATCA Bce, kKpome: a) AJID; 0)
kapOamounndocdara; B) TIII0K030-6-(ocdara; r) KpeatuHgpocdara; )
b ochoeHOMUPOBUHOTPATHON KUCTOTHI.

6. bauskue mo XMMHUYECKON CTPYKTYpe COEAMHEHUs, 00Jaaoiie 0NHAKOBBIMU
OHMOJIOTUYECKHMHU CBOWCTBAMH, SIBIISTFOTCS:

a. a) BUTaMUHaMU; 0) U30MEpaMHu; B) TOMOJIOTaMU; T') BUTAMEPAMH.

7. Hapymenust B opraHu3me, BbI3BaHHBIE W30BITOUYHBIM HAaKOIUIEHHEM BUTAMHHA,
Ha3bIBAIOTCS:

a. a) TMIIEPBUTAMUHO30M; 0) THIIOBUTAMHHO30M; B) aBUTAMHUHO30M.

8. HukoTnHOBAast KHCIIOTa U HUKOTUHA - TO BUTAMEPHI BUTAMUHA!

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

9. Buramun B12 conepxut B cBOeM COCTaBE KaTHOH:

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

10. AHTUTIEIIAPTUYECKUM SIBIISIETCS BUTAMUH:



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

11. du3nonoruyeckoe Ha3BaHue BuTamMruHa H:

a) aHTULIMHTOTHBIH; 0) aHTHCEOOPPEHHBII; B) aHTUHEBPUTHBIN; T') aHTUPAXUTHUECKUI.

12. OCHOBHBIMH HCTOYHMKaMH BUTaMuHA C SBISIOTCS: a) MSCHBIE TPOIYKTHI; O)
pacTuTeNbHbIe MPOIYKTHI; B) MOJIOYHBIE TPOTYKTHI.

13. DepMeHTBI - 3TO: a) KaTalu3aTophbl YIIEBOAHOW NPHPOABI, 0) KaTaau3aTopbl
0EIKOBOM IPUPOJIbl; B) KaTalIW3aTOPbl HEOPTAHUYECKOW MPUPOJBL; I') KaTalu3aTOPbl JIUINUIHON
IPUPOJIBIL.

14. XonopepMeHTOM  HA3BIBAIOT: a) HAJAMOJICKYJSIPHBIH  KOMILIEKC, ©0)
MYJIbTHOH3UMHBIH KOMIUIEKC; B) TPOCTOM (EpMEHT; T) CIOXKHBIA (epMeHT; 1) (hepMeHT-
CyOCTpaTHBIN KOMILIEKC.

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

16. [TaHTOTEHOBAsT KMCIOTa BXOIUT B cocTaB kodepmenta:a) HAJ; 6) ®AJL; B)
nupuaokcanbdocdara; r) kosH3uMa A; 1) THamMuHIIIpodochaTa.

17. Knerounsie QepMeHTBI, JOKaIM30BaHHBICE B ILUTOIUIA3ME, IPOSBISIOT
MaKCHUMaJIbHYIO aKTUBHOCTH 1ipu pH Ommskom: a) 7;6) 2 - 3;8) 4 - 5;1) 9 - 10.

18. depMeHTBI, KaTaIH3UPYIONIUE CHHTE3 OMOJIOTHUECKUX MOJICKYII ¢ yuacTrem AT,
OTHOCSTCS K KJIaccy: a) Tpancdepas; 0) 1uras; B) TUApoIIas; r) iuas; 1) H3oMepas.

19. depMeHTBI, KaTaIM3UPYIONIHE POIECCh JeKapOOKCUITMPOBAHUS OPraHUYECKUX
BEIIIECTB, OTHOCSATCS K KJIACCY: a) M30Mepas; 0) iuas; B) uras; r) Tpancdepas.

20. K MoHOcaxapugam oTHOCATCA: a) MalibTo3a; 0) GpyKTO3a; B) IAKTO3a; I') FerapaH;
1) TTTUKOTEH.

21. ['mroko3a sBIISIETCS: a) KETOreKCO30M; 0) KETOMEHTO30M; B) ajbJOTreKCO30M; T)
aJIbJAONIEHTO30M; 1) IUCAXAPUIOM.

22. B cocraB caxapo3bl BXOASAT: a) ABE MOJIEKYJIbl TJIIOKO3bI; 0) JBE MOJIEKYIIBI
(GpPYKTO3BI; B) TIIOKO3a M (PPYKTO3a; T') ralakTo3a U TIIFOK03a.

23. [TponykroM ¢ocdoponnza ManpTo3bl SABISETCS: a) TIIOKO3a U TajakTosa; 0)

noK030-1-gocdar m riIroKo3a; B) TIOK030-6-hocdar m TIOKO3a; T) TIOKo3e-1-pocdar u
rajlaKkTo3a.

24, Peakmus: AT® + ['mokoza — AJI® + ['moko30-6-docdar ocymiecTisercs: mpu
Yy4YacTHH: a) anbJoda3sl; 0) pocdormokomyTassl; B) pochopuiiasbl; I') FeKCOKMHA3HI.
25. Cnoxuble >¢gupbl BXXK ¢ raunepyHoM W NONMMIMKIMYECKUMH CHUPTaMU

COCTABJISAIOT TPYIIY: a) CIOKHBIX JIUMHJIOB; 0) MPOCTHIX JTUIHJIOB; B) (hoc(aTHIOB; ') AUOIBHBIX
JIMITTATIOB.

26. Jlunuasl B BUJIE KOMIUIEKCOB ¢ O€JIKaMM BXOJST B COCTaB: a) MYJIBTUIH3UMHBIX
KOMILIEKCOB; 0) pubocom; B) cunTeTasbl BJKK; r) 6nonornueckux memopaH.

27. [maBHBIMH &UOUAAMH MeMOpaH SBISIOTCS: a) AHOJbHBIE JHUMHABL; O)
TPUTIULEPUIBL; B) TIUKOIUNUIBL; T') pochOoIUunuisl; 1) BOCKH.

28. a-CnoxkHO3(pHUpHBIE CBS3M B MOJEKYIaxX TPUIIHUIEPUIOB IOABEPTaroTCs
TUAPONIN3Y MpH ydacTuu: a) ¢ocdonunasel; 0) aleTUIXOIMH-ICTEPas3bl; B) JMMA3bl; T)
anuacTepassl; 1) pochopumnassbl.

29. Briciine JKupHBIE KHUCIOTHI B TIPOILIECCE MX KaTaboilu3Ma pa3pylIaroTcs
IPEUMYIIECTBEHHO ITyTEM: a) MPOLIECCOB BOCCTAHOBIIECHUS; 0) 0.-OKUCIIEHUS; B) J-OKUCIECHUS; T)
JeKapOOKCUITUPOBAHMUS; 1) THAPOITH3A.

30. [Tpoutecc OmocuuTeza BIXXK nokamu3oBaH: a) BO BHemHEH MeMOpaHe
MUTOXOHJIpHi; 0) BO BHyTpeHHEl MeMOpaHe MHUTOXOHApHWN; B) B KJIETOYHOH MeMOpaHe; T') B
saepHoi MeMOpaHe; 1) B MeMOpaHe SHO0IUIa3MaTHYECKOTO PETUKYITyMa.

31. OkucnuTenbHOe 1e3aMUHUPOBAHNUEN-aMUHOKHCIIOT TIPUBOJIUT K 0Opa30BaHUIO: a)
0-OKCHKHCIIOT; 0) 0i-KETOKHUCIIOT; B) HETIPEEIbHBIX KUCIIOT; T') aJlbJeTHI0KUCIIOT.
32. B pesynbrare peakiuuil 1ekapOOKCHIMPOBAaHUS NMPOUCXOAMUT OTLICIUIEHUE: a)

okcuaa yraepoaa (IV); 6) amMmuaka; B) BOABI; T) aTOMOB BOJIOPO/A.



33. CybcTpaTamMul TUNIENTHIA3BI SIBISIFOTCS: a) aMHUHOKHCIIOTHI; 0) TOJIUIETUIBL, B)
JUTICTITUIBI; T) OMOTEHHBIC AMHUHBI.

34. ®epMeHTBl aMUHOTpaHC(hEpa3bl YCKOPSIOT PEakUuu: a) Je3aMUHUPOBAHUS; O)
NepEeaMHHUPOBAHUS; B) BOCCTAHOBUTEIHLHOTOAMHHHUPOBAHUS; T) JACKapOOKCHWIMPOBAHUS; JI)
TPAHCTIMKO3MIUPOBAHHUSL.

35. Pubocoma npencraBiser co0oii: a) HAAMOJEKYIISAPHBIA KOMIUIEKC; 0) KJIETOUYHYIO
OpraHeIuTy; B) MYJIbTHIH3UMHBIA KOMIUIEKC; T') HYKJICOTIPOTEUH; 1) CIIOXKHBINA (DEPMEHT.
36. YHUBEpCaIbHBIM aKKyMYJISTOPOM, JOHOPOM U TpaHC(HOpPMATOPOM SHEPrUH B

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

37. [Tpouecc cunresza AT®, naynmil CONpsHKEHHO € PEeakUMsIMH OKHCIEHUS IPU
y4aCTHMH  aHCaMOJIsi  JbIXaTeNIbHBIX  (PEPMEHTOB,  Ha3bIBaeTCS: a)  CyOCTpaTHBIM
dochopmmpoBarrem; 0) ¢doTocuHTETHUSCKUM (HOCPOPIIUPOBAHUEM;, B) OKHUCIUTEIHLHBIM
dbochopuupoBanueM; 1) pocdorpanchepazHoii peakiuei.

38. DHepreTH4ecku HamOoJee BHITOJCH OOMEH YIJICBOJOB, WAYIIMA 1O TYTH: a)
TJIMKOT€HOJIN3a; 0) OpOXKeHHS; B) ABIXaHUS; T') TIIMKOJIM3a; 1) TIIIOKOHEOTeHe3a.
39. CykiuHaTAeruiporenasa, KopepmMeHToM KoTopoit siisiercss @A/, oTaaeT aToMbl

BOJIOPOJIa, CHATBHIE C CYKIIMHATa, Ha: a) ¢uaBonpoTenH; 0) kopepMeHT QQ; B) HUTOXPOM C; T)
JKEJIe30CePHBIE OCITKH.

40. CooTtHolleHHne PHepreTuyeckux 3(PQPeKToB TIMKOIM3a U a’dpOOHOro pacmaja
TJIFOKO3BI cocTaBisieT: a) 1:2;6) 1:10; B) 1:15; r) 1:19; ) 1:38.
41. DOHepretudeckuil 3QpQeKT B pacyere Ha €IUHUILY Macchl (adpOOHbBIE YCIOBUA)

OornpIle TIpW pacmaje: a) TIIOKO3bl; 0) TpHUCTEapWHA;, B) AaclaparmHOBOW KHCIOTHI; T)
dbochoaroKkcuaneTona; ;1) TIMiepruHa.

42. Ouepreruyeckuii 3¢ et Y-okucineHus naTbMUTHHOBON KUCIOTHI paBeH: a) 130;
0) 147; B) 100; 1) 437; 1) 38.

43. [TepBoe MeCTO MO KOJIMYECTBEHHOMY COJICPIKAaHUIO B OpPraHU3Max MPUHAJICIKHUT:
a) 6enkam; 0) Bojie; B) JIMITKIaM; T) MUHEPAIbHBIM BEILIECTBAM; JT) TTOJIMCaXapUIaM.

44, Boma, oOpasyromasici B mpomecce oOMeHa BEIIECTB, HAa3bIBACTCSA: a)
IPOYHOCBSI3aHHOI; 0) 9K30I€HHOM; B) 3HJJOT€HHOM; I') UMMOOMIIN30BaHHO.

45. AcconupoBaHHasl CTPYKTypa BOJbl 00pa3yeTcs 3a cUeT: a) HOHHBIX CBs3el; 0)

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

47. OcHOBOW KOCTHOW TKaHH SIBISIFOTCSI COSAMHEHMs: a) Kanublus u ¢docdopa; 0)
HATpUs U KaJus; B) KLU U XJI0pa; T) MEIU U a30Ta.

48. B cocTaB IUTOXpOMOB KJ1acca a BXOST KaTuoHbl: a) K+; 6) Cu2+; B) Nat; r) Fe2+;
n) Zn2+.

Kpamxue memoouueckue yxazanus

TecT BBINONIHSETCS CTYIEHTOM WHAMBUAYAIbHO, B IpEAEIaXx BPEMEHM, YKa3aHHOI'O
npenogasareneM. KonMuecTBo BONPOCOB NPU TECTUPOBAaHUM HE NODKHO mpesbimarh 30. Ha
KKIBbIH OTBET OTBOJAUTCS 10 1 MHHYTBI, 32 KOTOPYIO CTYAEHT JOJDKEH W3 MPEASIOKEHHBIX
BAPUAHTOB OTBETOB HANTH MPABWIbHBIA U OTMETUTH B TECTE.

IlIxana oyenku

OrieHka bamner Onucanne
5 16-20 BBICTaBJISIETCS CTY/IEHTY, €CIIH CTY/ACHT IPABIILHO BEIIOIHUI BCE 3aJaHuUs
bl

BBICTaBJISIETCS CTYICHTY, €CIIH CTYACHT BeIIOIHUI He MeHee 80 % 3amanuii, 1100 B OTBETaX 10
4 12-15 > i

IYIICHBI CyIIECTBEHHBIE OIIMOKH

BBICTABIISIETCS CTYIEHTY, €CJIU CTYJAEHT BBIMOJHUI He MeHee 60 % 3amanuii, 1100 B OTBETAX 0
3 8-11 > ?

IYIICHBI CyNIECTBEHHBIE OIIHOKH

BBICTaBJISIETCS CTYIEHTY, €CIIH CTYAEHT He BHIMOIHII Ootee 40 % 3amaHuii, Ipu 3TOM B OTBETA
2 4-7 > >

X JIOIYIICHBI TPYObIe OITHOKH

BBLICTABIISIETCS CTYAEHTY, ECIIM CTYIAEHT HE BBITONHMI Ooee 10 % 3amanuii, IpH 5TOM B OTBETA
1 1-3

X JOMYIICHBI IPyOble OMINOKH




5.2 Ilpumepsbl TECTOBBIX 3aJaHUH

Tema Nell

Tect Ne 2

1. CTpyKTYpHBIMU €IMHUIIAMH MBIILIEYHOTO BOJOKHA SIBJISIOTCS: a) MOJMCaXapuibl;
0) MUOGUOPHUILIBI; B) TUIOMPOTEHUHBL; T') OMOJIOTUIECKIE MEMOPAHBI.

2. CapkosieMMa mpencTaBisieT coOoi: a) MemOpaHy, ©0) NOJMIENTHI, B)
MYJIBYH3UMHBIN KOMILJIEKC; T) pHOOHYKIICOPOTEUHOBBIM KOMILICKC.

3. Toscthie GuIaMeHTBI COCTOAT M3: a) aKkTHUHA; 0) MUOTJI00MHA; B) MHO3WHA; T)
TPOTIOHUHA; J1) KApHO3HMHA.

4, Benymyro poib B MBIIIEYHOM COKpPAIICHWH HWTPAIOT KATHOHBI: a) MarHus; 0)
HATpUs; B) Kallus; T) XKele3a; 1) KalbLus.

5. 3amacHbIM UCTOYHMKOM YHEPTHH B MBIIIILIE SIBISIETCA: @) XOJIECTEPUH; 0) TITMKOTEeH;
B) MOJIOYHAs KUCJIOTA; T) TIIFOK03a; 1) KpeatuHpocdar.

6. B sHeprooGecrnieueHUM KpPaTKOBPEMEHHBIX YIPAKHEHUH MaKCHUMAaJIbHOM

MOIIHOCTH OCHOBHYIO POJIb UTPAET: &) TIIMKOIN3; 0) KpeaTHHKUHA3HASL PEAKIIHS; B) MUOKHHA3HAS
peaxiusi; T') a9poOHbIN pacnaj IIIOKO3bI.

1. HauGonbimmii BEIXOT 9HEPTUHU JOCTUTAETCA B: @) TJIMKOJIK3E; 0) a3poOHOM pacmaje
[JIFOKO3bI; B) KPEATUHKUHA3HOW PEAKIMU; T) MUOKHHA3HON PEaKIHiH.

8. OO0111ee KOJMYECTBO CBSI3aHHOTO KPOBBIO KHUCIIOPOAA - 3TO: a) KUCIOPOIHBIN
3anpoc; 0) KUCIOPOIHBII JTOJT; B) KUCIOPOTHBIN NSUINT; T') KUCIOPOJIHAS eMKOCTh KPOBH.

9. MormHocTh  a3poOHOT0 3HEProoOpa3oBaHUsSl OIICHUBACTCS BEITUYMHOM: a)
KkuciopogHoro 3armpoca; 0) MIIK; B) kucinopomnoro nedumura; r) KACIOPOIHOW €MKOCTHIO
KPOBH.

10. K ana’poOHbIM wucTouHMKaM pecuHTe3a ATd oTHOcATCS Bce, Kpome: a)

KpEaTUHKWHA3HOW peakiuu; 0) MHUOKMHA3HOW peakiuu; B) IMKoim3a; r) cuHreza ATO,
COIPSIKEHHOT'O C 3JIEKTPOHOTPAHCIIOPTHOM LIETIBIO.

11. K menTugHeIM TOPMOHAM OTHOCHTCS: Q) ajbJOCTEpPOH; O) aJpeHaJHH; B)
COMATOTPOIHMH; I') TPUHOATUPOHUH; J1) THAPOKOPTU3OH.

12. [Ipy MHTEHCUBHOW MBIIIEYHON pabOTe MPOUCXOAUT YMEHBIICHUE COJIEPKAHUS B
KPOBH: a) INIIOKAaroHa; 0) Ba3oNpeccuHa; B) HOPAaApEHAINHA; ') UHCYJINHA; 1) TECTOCTEPOHA.

13. [To ¢opmyne cOanaHCHPOBAHHOIO NHUTAHUSI CIOPTCMEHOB COOTHOIIEHHE
OeNKOB:KUPOB:YTNIEBOI0B 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 panrone mioBna 0enka A0KHO ObITh He MeHee: a) 150 1; 6) 170 r;
B)200 ;1) 120 13 1) 250 T

Kpamxue memoouueckue ykazanus

Kpamkue memoouueckue ykasanus

CTyneHT MODKEH M3YyYUTh OCHOBHBIE M JIOTIOJIHUTENbHBbIE UCTOUYHUKU JMTEPATYPHI IO
TeMaM BbIOpATh OJIUH MPABHIBHBINA OTBET U3 MPEIOKEHHBIX.

Llkana oyenxu

IlIxana oyenku

Kputepun o1ieHKH pe3ynbTaToB

OrieHKa Bass Onucanue
5 16-20 BBICTaBJISIETCS CTY/IEHTY, €CIIH CTY/AECHT IPABIILHO BEIIOIHUI BCE 3aJaHuUs
bl

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

IYIICHBI CyIIECTBEHHBIE OIIHOKH

BBICTABIISIETCS CTYAEHTY, €CJIU CTYJAEHT BBIMOJHUI He MeHee 60 % 3amanuii, 1100 B OTBETAX 10
3 8-11 > >

IYIICHBI CYNIECTBEHHBIE OIIHOKH

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

X JIOIYIICHBI TPYObIC OITHOKH

BBLICTABIISIETCS CTYIAEHTY, €CIM CTYIAEHT HE BBIMONHMI 00see 10 % 3a1aHuii, Ip¥ 5TOM B OTBETA
1 1-3

X JOMYIICHBI IPyOble OMINOKH




5.2 CobecenoBanme — 3aluTa HHIAUBUAYAJTBHOI'0 3aJaHUA

IIpumepHBIii nNepeYyeHb BONPOCOB MO TeMam/pasjenaM JAUCHHUINVIMHBL IS
codece10BaHuA

Crpoenue HykIeMHOBBIX KuCioT. Jezokcupudonykientonbie kuciotsl (JJHK). duszuko-
xumuueckue cBorictBa JIHK. PuGonyknennoswie kuciotel (PHK). Ctpykrypa, cBoiicTBa u
¢ynkuuu ocHOBHBIX KitaccoB PHK

Cunte3 crienuduueckux OEJIKOB B KJIETKE, €r0 OCHOBHBIE ITAIbI.

Poitb HyKJIEeMHOBBIX KHCIIOT B CUHTE3€ Oenka. Perymsamnus cunresa Oenka.

BHyTpuKIIeTOUHBIE IPEBPAILEHUS aMUHOKHUCIIOT.

Peakuuu nepeaMMHUpOBaHUSL, I€3aMUHUPOBAHUS, 1€KAPOOKCUIIMPOBAHNS AMUHOKHUCIIOT.

CBs3b npeBpalleHuil aMUHOKHUCIIOT C UKJIOM TPUKApOOHOBBIX KHCIIOT.

Knaccudukanus n HomeHknarypa (epmeHToB. XUMUYECKas MpHpona (HEepMEHTOB, UX
¢yHkunoOHaNbHBIE Tpynmbl. Poilb  BUTAMHUHOB, METAUNIOB U JAPYrUX KO(PAKTOPOB B
(byHKUHOHMpOBaHUM (pepMeHTOB. Peryisnus ¢pepMeHTaTUBHBIX IPOLIECCOB B KIIETKE.

VYcoBust MPOTEKaHMsI peakinii 0OMEeHa BEIIECTB B )KUBBIX OpraHU3MaXx.

Ponb ¢pepmenTOB B 0OMEHE BEIIECTB.

OCOoOEHHOCTH XUMUYECKOTO CTPOCHHSI U CBOWCTBA (DEPMEHTOB.

Mexanu3m nericTBust GepMEHTOB.

buonornveckass pons u kiaccupukamus yriaeBogoB. CTpyKTypa ©  CBOWCTBa
MOHOCaxapua0B U nosimcaxapuso. OOMeH yrieBoJjoB

Kakue yrneBonpl BcTpedaroTcss B BaXHEMIIMX MNpoAykrax nuraHua? Kakue u3 HHUX
IIOJIBEPIalOTCs MULIEBAPUTEIbHBIM IIPEBPALLICHUSM?

Kakne QepMeHTBI YCKOPSIOT THAPOIN3 BaXHEHIIMX yrieBonoB numu? Kakue ycrmoBwus
HEOOXOUMBI AJIs IEUCTBUSI ITUX (PEPMEHTOB?

Kak npoucxomut cuHTe3 M pacmajn IiMkoreHa B nedeHu? Kak peryiaupyroTcs 3tu
poIEecchl?

Kak ocymiecTBisitoTcss aHa3poOHbIE TPEBPALLICHUS TTIMKOTE€HA U TITFOKO3bI (ITIMKOIN3)?

B kakux peakuusax ocymectsisiercss pecunte3 AT B xone mmkonusa? Kakosa
sHepreTudeckas 3pPeKTUBHOCTH INIMKOIN3a?

Kakue npeBpaltiieHHs MpoUCXoaAT B a3poOHOil (ase yrieBoaHoro oomMeHa?

Kak mnpeBpamienust 1mukina TPUKapOOHOBBIX KHCJIOT CBA3aHbl C CHUCTEMOW IepeHoca
IIPOTOHOB U 3JIEKTPOHOB Ha KUCJIOPOA U pecuHTe3a ATD?

KaxoBa snepreruueckast 3ppeKTuBHOCTb a3pOOHOI0 OKUCIIEHUS YTIEBOI0B?

Kakyro ponb UrparoT »KE€IYHblE KHUCJIOTBI B IPOLECCE IUIIEBAPEHUS JUIUAOB H
BCAaChIBaHMs TMPOJYKTOB MX mnuIleBapeHus? KakoBbl OMOXMMHYECKHE MYTH 3TOrO BIUSHUS
JKEITYHBIX KACIOT?

Kakue xmmuueckue mnpeBpallleHus MPOUCXOAAT Npu MobOunuzauuu junuaos? Kak
OCYILIECTBIISIETCS PETYJIALUS ATOro Impouecca?

KaxkoBa snepreruyeckas 3(peKTUBHOCTb O€Ta-OKUCICHHS KUPHBIX KUCTOT (Ha MpuMepe
000 KUPHOUM KUCIOTHI)?

KaxoBbl ipeBpaliieHyst KETOHOBBIX TeJl B IPOIECCaX IHEPreTUUECKOTo oOMeHa?

ITocnenoBarenbHOCTh XMMUUYECKUX PEAKIIMNA ITPU MBIIIEYHBIX COKPAIICHUAX ?

Kaxue xumMudeckue npespaiieHuss IpouCXOosaT MPU pacciaadIeHUy MbII?

KakoBa pone AT® B 1Byx(ha3HOM MBIIIEUHON eI TeTbHOCTH?

Ckopoctb pacxonoBanusi AT® npu HanpspKeHHOM MblIeyHOM padoTe?

Uro noHMMaercs MOJ MOIIHOCTbIO, €MKOCTBIO, CKOpPOCTBIO pa3BEPTBIBAHUA U
3¢ PeKTUBHOCTHIO MpoIteccoB pecuHTe3a ATD?

KakoBbl MOLIHOCTb, €MKOCTh M CKOpPOCTh pa3BepThIBaHMA KpeaTuH(pochHOoKuHAZHON
peaxkuu 1 Kakue OnoxuMuyeckue GakTopbl UX ONPEAESoT?

KakoBa pons  kpeatuHdocdaTHOi peakuy B SHEPreTHUECKOM 00ECIIEYeHUH MBILIIEYHON
paboThI?

Posb rMKoIM3a B SHEPTeTHYECKOM 00€CIIeYeHNH MbIILIEYHON paboThI?



B dem 3akmroyaercs CYIIHOCTh MHOKHMHA3HOM peakIuu, M KakoBa €€ poJib B
SHEPTreTHYECKOM 00CCTICYCHUH MBIIIEYHOW padOTHI?

KakoBpl ~MakCHUMallbHBIE  MOINHOCTh, €MKOCTh, CKOPOCTh  pa3BEPTHIBAHUS W
a3 dexTuBHOCTD a3podHOTO pecunTe3a ATD u kakne OnoxuMudeckne (HaKTOpbl KX OMPEIEIIIIOT?

KakoBa pomb a’poOHOro myrm pecunTe3a ATD B 3HEpreTHuecKoM OOeCTeUeHUU
MBIIIEYHON PabOTHI?

JlaiiTe XapakTepUCTUKY DHEPreTHUECKOTO O0ECIeYCHHs YIMPaKHEHUH, CHEIU(PUISCKIX
1uist u3bpanHoro Bamu Busa Gu3KyabTypHO-CIOPTUBHOM JIEATEIBHOCTH.

BogopactBopumbie BUTaMHHBI. JKUpOpacTBOpHMBIE BUTaMUHBL.  PoJb BHTaMHHOB B
(GyHKIIMOHUPOBAHUM  OpraHu3Ma XHUMHYECKHE [MpeBpalleHus JMIOUAOB B  Ipolieccax
MUIICBAPEHUSI.

Burtamunsl, ux kinaccudukanms.

OO01ue npeaCcTaBICHUs 0 XUMUYECKOM CTPOSHUN  Pa3IMYHbIX BUTAMUHOB.

MexaHu3Mbl BO3IHCTBUS BATAMHUHOB Ha OOMEHHbBIE ITPOIIECCHI.

Ponb BuTamMuHOB B 00pa3oBannu (hepMEHTOB.

[ToHsATHS O TUIIOBUTAMHHO3€, aBUTAMUHO3€E, TUTIEPBUTAMUHO3E.

Brusinue 3aHATHI pa3IMYHBIMUA BUAAMH CIIOPTa HA MOTPEOHOCTH OpraHW3Ma YelIOBEKa B
BUTaMUHAaX.

Kpamkue memoouueckue ykasanus

CTyneHT JoMKeH H3y4YUTh OCHOBHBIE U JIOMOJHUTEIbHBIE UCTOYHUKH JTUTEPATYPhI I10 TEME
Y TIOJITOTOBUTHCS K COOCCEIOBAHHIO TI0O PEKOMEH TyeMbIM BOIIpOCcam/

Llkana oyenxu

Kpurepuu onieHKH pe3ysbTaToB
o bauel Omnucanue
BBICTABJISICTCS CTYJICHTY, €CJIM CTYACHT BCCCTOPOHHE PACKPLII TEMY
BBICTABJIACTCA CTYACHTY, €CJIU CTYACHT B LIEJIOM PACKPBUI TEMY, HO B OTBETaX AOITyCTHJI HE3HAY
HUTCJIBbHBIC HCTOUYHOCTHU

BBICTABIISICTCSI CTY/ICHTY, €CIIH CTYCHT HEMIOIHO PACKPBLI TEMY
BBICTABJLICTCS CTYJICHTY, €CIIM CTYAEHT IUI0XO OCBETHUI TEMY
BBICTABJLICTCS CTYJICHTY, €CIIM CTYAECHT HE PACKPbUI TEMY

Rofw] & oz
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5.3 KoHCneKT JeKIuu

KommuiekT 3aganuii 1u1 COCTaBIEHUS KOHCIIEKTa

CryzeHT BBINONHIET KOHCHEKT 10 TeMe "[leproau3anus HANBUAYAIBHOTO Pa3BUTHS"

Paspnensl koHCIIEKTA:

buosHepreTrueckne CUCTEMbI OpraHu3Ma.

Anenosunrpugocdar (ATD).

Kpeartundocdar u aprunnadocdar.

[Tytu obpazoBanust AT® u aApyrux Makpo3pruueckux COeTUHEHHH.

OxucnutensHoe pochopunrpoanne. OKUCIUTETbHO-BOCCTAHOBUTEIBHBIE TPOLIECCHI.

CryneHT BBINONHIET KOHCNEKT 1o TeMe "[leproauzanus HHANBUAYAIBHOTO Pa3BUTHS "

Pa3nensl koHCnIEKTA:!

buosHepreTnueckre CUCTEMbI OpraHu3Ma.

Anenosuntpudocpar (ATD).

Kpeatundocdar u aprunundocdar.

ITytu o6pazoBanust AT® u 1pyrux MakpoIPru4ecKux CoOeInHEHHUH.

OxucnurensHoe pochopunupoBanue. OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE MPOIIECCHI.

Kpamxue memoouueckue ykazanus

CTyneHT AOKEeH U3YyYHUTh TEOPETHUECKUH MaTepuan MO0 TeME€ W COCTaBUTh KpaTKUi
KOHCIIEKT IO MPEAJIOKEHHBIM pa3ziesiaM. B KOHCIEKTe HeoOX0AMMO HauboJjee MOJHO OTPa3UTh
coJlep’KaHue 3aJJaHHOM TEeMbl UCHOJB3YS KaK COJep)KaHHE OCHOBHOHM Tak W JOMOJHUTEIbHON
JUTEPATYPBL.

LIxana oyenku



Kpurepun olieHKHM pe3ysibTaToB

Ne Bamier Omnmucanue
5 10 BBICTABIISICTCS CTYJICHTY, €CJIH CTYICHT BCECTOPOHHE PACKPBUT TEMY 33 TaHUsI
4 4 BBICTABIISICTCS CTYNICHTY, €CIM CTYACHT B IIEJIOM PACKPBLI TEMY 3alaHUsI, HO B OTBETaX JOIYCTH
J1 He3HAYNTEIbHbIE HETOUHOCTH
3 3 BBICTABIISICTCS CTYJICHTY, €CJIM CTYACHT HETOJIHO PAaCKpPhLI TEMY 3alaHHs
2 2 BBICTABIISICTCS CTYJICHTY, €CIIH CTYACHT TUIOXO OCBETHII TEMY 3aJIaHHs
1 1 BBICTABIISICTCS CTYJICHTY, €CIIH CTYACHT HE PACKPBUI TEMY 3aJ[aHuUs
5.4 uckyccus

KoMIuiekT npuMepHbIX BOIIPOCOB JIJIsl IUCKYCCUU

W3 kakux cTaauil CKIAJbIBAIOTCS IPEBPALIEHMs BELIECTB B XOJI€ ACCUMWIALUU U
JTUCCUMUIAIIAN?

B dyem mnposBisercs B3aMMOCBSA3b MEXIY aHAOOJMYECKUMH M KaTaOOJIMYECKUMHU
npoieccamu?

Kakue u3MeHeHus B OOMEHE BELIECTB IPOUCXOAAT C BO3PACTOM, IOJ BIMSIHUEM
(GyHKIMOHATBHON aKTUBHOCTH?

Kakoe BiusiHue Ha OOMEHHBIE IPOLIECCHl MOKET OKa3bIBaTh MUTAHUE?

KakoBbl OCHOBHbBIE HampaBiI€HHs HM3MEHEHUHI OOMEHHBIX IIPOLIECCOB B  XOJE
IpUCHoco0IeHNs OpraHu3Ma K MEHSIOUIMMCS YCIOBUSM CYIIECTBOBAHUSA?

Kakne ¢pyHKkuny B 0OMEHE BEIIECTB BBIIOIHSIOT CTPYKTYPHBIE KOMIIOHEHTHI KJIETKU?

KakoBo ctpoenue pepmentoB? UYto HazbiBaoT kKodepmeHToM, anopepmentom? Kakosa
POJIb 3TUX CTPYKTYPHBIX KOMIIOHEHTOB (pepMeHTa B JepMEHTATUBHOM KaTanu3e?

Yro takoe n3opepMeHTHI?

B 4em cymiHOCTh akTHBanuu 1 nHrHOMpoBaHus pepmeHTOB? Kakne (pakTopsl OKa3bpIBAIOT
aKTUBUPYIOLLEE U HHTUOUpYIollee BIUsIHUE Ha (epMEHThI?

B uem 3akimtouaercs MexaHu3M (pepMEHTATUBHOIO KaTanusa?

JlaiiTe onpeeneHre NOHATHIO «BUTAMUHBD.

Kak knmaccudunmpyrorcst Buramunsl? [IpuBenuTe mpuMepsl BATAMUHOB Pa3HBIX KIIACCOB.

Kakue (yHKIMH BBINOJHSIOT B OpraHu3Me BOAOPAacTBOpUMbIe BUTaMuHbI? IlpuBennte
KOHKpETHBIE IPUMEPBI TAKUX (PYHKIIUH.

KakoBbI (hyHKIIMM B OpraHu3Me BaKHEHIINX KUPOPACTBOPUMBIX BUTaMUHOB: A, /I, E, K?

Yrto noHnMaeTcs MoJ| «aBUTaMUHO30M», «TUIIOBUTAMUHO30M», «TUIIEPBUTAMUHO30M»?

[Touemy HenocTaTOK B MHIIE BOJOPACTBOPUMBIX BUTAMHUHOB OBICTpEE NPUBOIUT K
Pa3BUTHIO THIIOBUTAMHUHO3a, YEM HEJOCTATOK KUPOPACTBOPUMBIX BUTAMHUHOB?

KakoBbl OCOOEHHOCTH MOJIEKYJISIPHOTO CTPOCHHS aleHO3MHTPU(POCHOPHON KHUCIOTHI
(AT®) u kakoBa ee pojb B )KUBBIX OPraHU3MaXx.

1. Kakue Makpospruueckue COeIUHEHUS COIAEPKATCS B MBIIIEYHOW TKAaHU, KaKOBa
UX KOHLEHTpALUS U JOKaIu3auus’?
2. CopneprxaHue, CBOMCTBA, CTPYKTypHasi OpraHu3alus 1 posib BaKHEHIINX OelKoB

MBIIIEYHON TKaHW: MHO3WHA, aKTHHA, TPOIIOHWHA, TPOITOMUO3MHA, OEJIKOB CapKOTUIa3Mbl, OEITKOB
CTPOMBI, OETKOB sifiep?

3. [TocnenoBaTrenbHOCTh XMMUUECKUX PEAKIIUNA TPU MBIILIEYHBIX COKPAIIEHUSX ?
4 Kakne xuMuueckre npeBpamieHns IporucxXo T Py pacciaaOleH Uy MBI ?
5. KakoBa pons AT® B nByx(ha3HON MBIILIEUHOHN A€ATETbHOCTH?

6 Ckopoctb pacxonoBanusi AT® npu Hanps>KeHHON MbIIIeYHOM padote?

NS

YTo MOHMMAETCS TOJ MOIIHOCTBIO, EMKOCTBIO, CKOPOCTHIO Pa3BEPTHIBAHUSA U
3¢ (HeKTUBHOCTBIO TIporieccoB pecunTe3a ATD?

8. KakoBbl ~ MOIIHOCTH, = €MKOCTH U  CKOPOCTh  pa3BEepTHIBAHUS
KpeaTuH(pOoCcHOKMHAZHON peaKIiK U Kakiue OMOXUMUYECKHE (PaKTOPBI UX OMPEIEISIIOT?
9. KakoBa pons kpeatuH(pochHaTHON peakiud B SHEPTETHUYECKOM OOECTIeYCHUH

MBILIEYHON paboThI?
10. Posb rykonamn3a B 3HEPreTUYecKOM 00ecTieueHUU MBILIEUHOM paboThl?



11. B dem 3akirodaercss CyIMIHOCTh MHUOKHMHA3HOW pPEaKIMH, U KaKoBa €€ POjib B
SHEPTreTHYECKOM 00CCTICYCHUH MBIIIEYHOW padOTHI?

12. KakoBel MakcuMalbHBIE MOLIHOCTb, €MKOCTh, CKOPOCTh Pa3BEPTHIBAHHS W
a3 dexTuBHOCTh a3podHOTO pecunte3a ATD u kakue OnoxumMudeckue HaKTOpbl KX OMPEAEIIIOT?

13. KakoBa posb a3pobHoro mytu pecunre3a AT® B sHEpreTHdeckoM 00ecIieueHuN
MBIIIEYHON PabOTHI?

14. JlaiiTe XapakTEpUCTUKY OSHEPreTM4ecKoro oOecreueHus YIpakKHEHUH,
cnenuduyeckux i n3dpanHoro Bamu Buja QU3KyIbTypHO-CIOPTUBHOM JESTEIbHOCTH.

Kpamxue memoouueckue ykazanus

I'pynmnoBas nuckyccusi 00pazyeTcsi Kak MpoLecc TUaIOrHuecKoro oOIIeHUs! Y4aCTHUKOB,
B X0JIe KOTOPOTO MPOUCXOIUT (POPMHUPOBAHKUE MPAKTHYECKOTO OIBITA COBMECTHOIO YYacTHs B
00CYXXJIEHUH U pa3pellieHuH TEOPETUYECKUX U MPAKTHUYECKUX IIPOOIIEM.

Ha cemuHape-AucKycCHM CTYJEHT YYUTCS TOYHO BBIPa)KaThb CBOM MBICIH B JIOKJIAJax U
BBICTYIUICHUSAX, AKTUBHO OTCTaMBaTh CBOIO TOYKY 3pEHUS, apryMEHTHPOBAHHO BO3PaKaTh,
ONpoBepraTh OMIMOOYHYIO MO3UIMIO COKYypCHHKA. HeoOXOAMMBIM YCIIOBHEM pa3BEpTHIBAHUS
MPOAYKTUBHON TUCKYCCHUHU SIBIISIFOTCS JIMYHBIE 3HAHUSI, KOTOPbIE TPUOOPETAIOTCS CTYIEHTaMH Ha
NPEIBIAYIINX JIEKIUAX, B IIPOLIECCE CAMOCTOSATEIBHON paboTHI.

CeMuHap-IuCKycCcHsl  BKIIIOYAeT  CIEAYIOLIME  JTalbl:  BCTYMUTEIBHOE  CIOBO
IPero/IaBaTesl; IMCKYCCUs TI0 BOTIPOCAM CEMUHApa; MOABEICHIE HTOTOB, peIICKCHS.

B 3akmioueHne kaxaoMy y4acTHUKY AMCKYCCHUU IMPEANIAraeTcsi BHICKA3aThCs O TOM, Kak
MU3MEHHWIIOCH €0 BHJIEHHE 00CYX/TaeMBIX BOIIPOCOB B XO/I€ CEMHUHAPA.

Llkana oyenxu

Kpurepuu onieHkH pe3ysnbTaToB

O1ieHKa bas Omnucanue
5 5 BBICTABIISICTCS CTYJICHTY, €CJIM CTYACHT NPAaBWJILHO BBITIOJHWII BCE 33J[aHUS

BBICTaBJISICTCS CTYICHTY, €CJIM CTYACHT BBIMOIHII He MeHee 80 % 3amanuii, 1100 B OTBETAX 10
4 4 > i

MYIICHBI CYIECTBEHHbIC OIIHOKU

BBICTaBJISICTCS CTYICHTY, €CIH CTYACHT BRIIOIHUI He MeHee 60 % 3amanuii, 1100 B OTBETaX 10
3 3 b 9

MYIICHBI CYIIECTBEHHbIC OMIHOKU

BBICTABIISIETCS CTYICHTY, €CJIM CTYICHT He BBIMOJIHII 0osiee 40 % 3amaHuii, Py 3TOM B OTBETA
2 2

X JIONYIIEHBI rpyOble OMNOKH

BBICTaBJISIETCS CTYICHTY, €CIIM CTYAEHT He BhIIoaHmI 6onee 10 % 3amanHuii, mpu 3TOM B OTBETA
1 0-1 i ’

X JTOMTYHICHBI 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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N oA
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10.

11.
12.
13.
14.

15.

6) 147
0) Boge

B) BOOOPOAHbLIX CBA3EN
ryB12

a) Kanbumsi 1 doocdopa
r) Fe2+

Tema Ne11
Tect N2 2

6) MmodmbpYTIbI

a) mem0bpaHy

B) MMO3VHa

0) Kanbuys

0) rimkoreH

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

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

. T) IHCyIMHa

. a) 14:30:56

.B)200r

5.3 Bonpocbl K 3a4eTy (nncbmeHHas ¢opma)

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

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

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

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

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

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

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

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

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

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

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

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

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

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



16.

17.

18.

19.

20.

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

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

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

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

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

5.4 IlpumepHbIii epevyeHb BONMPOCOB MO0 TeMaM

Tema Ne2

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

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

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

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

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

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

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

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

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

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



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

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

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

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

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

Perynsiums cuHTesa 6erka ocyLLECTBISIETCS Ha PasiMYHbIX YPOBHSIX, BKITHOYaS:

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

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

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

CuHTE3 HOBbIX 0ernkoB: AMVMHOKMCIIOTbI MCNOMb3YHTCA ANs MOCTPOEHUs OernkoB.

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

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

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

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

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

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

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

5.6 MNprMepHbLIN NepeyeH BOMpPOoCcoB No TeMam

Teva N4

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

oy HKLIMOHMPOBaHUW diepMEHTOB. Perynsaums depMeHTarMBHbIX MPOLECCOB B KIETKE.



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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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



5.7 [MprMepHbIA NepedeHb BONPOCOB MO TEMaMm

Tema Ne5

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

1. Y rneBogbl B NpogyKTax NMUTaHuA

BakHenwwme yrnesoap!, BCTpeHaoLLMECS B NPOOYKTaX NUTaHWUS, BKITOYaOT:

M oHocaxapuabl: rroKo3a, pyKTo3a.

Ouncaxapuabl: caxapo3a, fekTo3a, MarnsTo3a.

Monucaxapuabl: Kpaxmarn, Lerrornosa, FMKoreH.

N3 Hnx MALLIEBaPUTENbHbLIM MnpeBpaLLeHNAM NoaBEPr akoTCA:

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

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

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

Y crnosus anga AencTeus eepMeHTOB:

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

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

3. CuHTE3 1 pacnag rnmkoreHa B nevyeHun

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

rmKoreHdocdopunasbl. STU NPOLECCHI PEryIMPYHTCA FOPMOHaMM:

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

4. AHa3pOoGHbIe NpeBpaLLeHUst FIMKOoreHa U oK o3bl

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

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

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



[MpespaLLeHne drocdoeHonnmMpyBsaTa B NUPyBar.

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

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

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

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

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

8. OHepreTnyeckasn adhek TMBHOCTb a3pOOHOr 0 OK UCIIEHUA YT NeBoOoB

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

9. Ponb Xen4HbIX KMUCIOoT B nuwiesapeHnn nmnnoos

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

10. Xmunyeck ne npespaLleHusi npy Moounusaumm nMnNnaos

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

11. SHepreTnyeckan adxpek TMBHOCTb GeTa-oK UCTNEHUS XKUPHbIX KUCNOT

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

M pouecc 6eTa-ok UCNeHust:

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

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

OHepreTnyecK i BbIXoL;

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

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



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

Ooowwumn Bbixog ATD:

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

7NADH paioT 7 x25=175AT®.

7 FADH2 paio1 7 x 1.5=10.5 ATO.

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

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

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

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

OO6pazoBaHVe KETOHOBbLIX TeN:

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

U cnonb3oBaHuve KeTOHOBbLIX Ter:

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

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

OHepreTnyeckan LeHHOCTb:

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

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

5.8 IlpumepHbIlii IepeYeHb BONPOCOB 110 TeMaM

Tema Ne6

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

1. Xumnueckue npespaLleHusa mnmnaoB B NnpoLeccax nuilesapeHns

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

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



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

3. JanbHefw e npespaLLeHus NPoadyK TOB NULLiEBapeHnsi IMNUAOOB B OpraH1M3me

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

4. U cnonb3oBaHUe XXUPOB B NPOLIEccax 3HePreTuveck oro ooMmeHa

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

5. M oounmzaums xxmpoB. BHYTpUK neTovHble NpeBpaLLeHns rnmuepmHa

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

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

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

6. CBA3b NpeBpaLLeHUN rMLUEPHHA C LIMKJTIOM TPUK apOOHOBBLIX KUCHIOT

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

7. DHepreTnyeck i adxpek T OKUCIEHNA ruLeprHa

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

8. bera-ok ucrieHne XXUpHbIX KUCNoT

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

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

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



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

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

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

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

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

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

11. OHeprernyeck un adxpek T NOSTHONO OKUCIEHUSA XKUPHbIX KUCNOT

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

[aBarb:

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

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

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

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

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

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

[ansHenwmne npespaLleHns KETOHOBbIX Ter:



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

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

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

5.9 IlpumepHbIlii IepeYeHb BOMPOCOB 10 TeMaM

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

1. ButamMuHbI, nx K naccudmk aums

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

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

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

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

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

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

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

3. M exaHM3MbI BO3OEACTBUS BUTaMUHOB Ha OOMEHHble NPoLEecchI

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

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

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

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

4. Ponb BUTaMMHOB B 0bpasoBaHun ¢hepMeHTOB



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

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

5. NNoHATUA O rMNOBUTaMUHO3e, aBUTaMUHO3E, rmnepBUTamMmnHoO3e

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

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

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

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

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

ButammHax rpynnel B gns ynydieHns MeTabonmama SHepr un.

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

BuTtamnHe E gnq 3alumthbl KNETOK OT MOBPEXOEHNN.

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

5.10 IIpuMepHbIii NepeYyeHb BONPOCOB N0 TeMaM

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

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

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

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

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



APODN=

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

2. Benku MbilLeYHOW TKaHu

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

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

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

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

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

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

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

3. Xummnyeckne peaKkuuu npu Mbille4HbIX COK palleHUAX

MpY MbILLEYHBIX COKPALLEHNSIX NMPOUCXOAUT CrieaytoLLes:

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

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

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

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

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

MponcxoguT BoccTaHoRMeHre 3anacoB AT® u kpearmHdocdeara.

5. Ponb AT® B aByx¢a3HOU MbILLEYHON AeATENbHOCTU

AT Heobxoaum ans:

CokparueHns Mol (rugporma ATO).

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

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

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

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



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

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

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

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

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

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

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

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

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

10. Ponb rnvkonmsa B 3HepreTnyeck oM obecrie4eHMn MbilLie4HOM paboTbl

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

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

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

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

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

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



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

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

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

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

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

5.12 Muckycenst

Tema Nel
KoMiiekT npuMepHBIX BONPOCOB JIs AUCKYCCHH

Ctagnn npeBpaLLeHUI BeWeCcTB B aCCUMUIALIN U OUCCUMUNALIAN,

Accnmmnaums (aHabonmam) BKIMOYaeT CTaanm:

[MorroLueHne NUTarenbHbIX BELLECTB.

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

PacLuenneHme criokHbIX MOreKyI Ha 6oriee NnpocTble.

OcBoboxaeHve 3Heprum, KOTopas UCMOSb3YETCA OIS )KU3HEAETENbHOCTM KIETOK.

B3aumocessb Mexay aHabonmyeck MMM 1 KaTtabonmyeck MMy npoLieccamm:

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

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

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

BnusiHme nuTaHMA Ha OOMEHHbIe NPOLECChI:

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

OcHoBHble HanpaBneHns N3MEeHEHN OOMEHHbIX MPOLIECCOB NPY afanTaLumn opraH1M3ma:

Mpy n3MeHeHN yCrioBuiA CyLLIECTBOBaHWS OPraHn3M MOXET:

Y BEMMUMBATb Ui YMEHBLLATH CKOPOCTb OOMEHA BELLIECTB.

M3MeHSATb COCTaB U KOnmM4ecTBO IEPMEHTOB.

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

®YHK LMK CTPYKTYPHbIX KOMMOHEHTOB KIETKW B OOMEeHe BeLLeCTB:



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

CTtpoeHue ¢hepMeHTOB U UX KOMIMOHEHTbI:

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

U 30ochepMeHTDI:

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

9. CyLHOCTb aKTMBaLMKU U MHIrMOMpPoBaHUA depMeHTOB

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

q)aKTOpr, OKa3biBaroLjue BrinaHue:

AKTUBauus:

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

N3ameHeHne pH n Temneparypebl.

MpoayKTbl peakumm, KOTOpbIe MOTyT akTUBNPOBaTE GOEPMEHT.

NHrubmnposaHue:

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

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

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

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

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

11. OnpepeneHvie BUTAMUHOB

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

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

BaopopacreopyMbie BUTaMUHBbL:

ButamuH C (ackopbuHoBast KMCroTa)

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



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

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

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

14. PyHK UMM XKMPOPACTBOPUMbIX BUTAMUHOB

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

ButamuH K: Y4acTByeT B NpoLecce CBEPTLIBAHUS KPOBU.

15. ABUTaMMHO3, N'MNOBUTaMUHO3, FrMNEPBUTaMUHO3

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

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

16. Hegocratok BogopacTBOpUMbIX BATAMUHOB

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

17. CtpoeHue u ponb AT

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

docdatHbIx rpynn AT

5.13 duckyccust
Tema Nel2

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

B MbiLLe4HOM TKaHN OCHOBHbIMU MaKpo3pr "4ECKMMnN CoeaMHEHNAMAN ABIMAOTCA

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

AT®: okoro 5-10 MM B nokoe.

K pearmnHdocdar: 20-30 mM.

JTokanusauus:

AT® HaxoOuTCs B CapKomnasme U MUTOXOHOPUSIX.

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

2. Benku Mbille4yHOU TKaHU

M noauH:

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

AKTUH:

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

T pONOHUH:

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

T pONOMNO3UH:

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

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

Benku crpombil:

Ob6ecneqmBaloT CTPYKTYPHYIO NOAAEPKKY, HANPUMED, OUCTPOGMH.

Benku apep:

Y4acTByIOT B perynsaumm TpaHcKpunumm 1 penapauum OHK.

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

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

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

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

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

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

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

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

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



6. CkopocTtb pacxogoBaHus AT ® npu HanpsHKeHHON MbiLLeYHOoN paboTte

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

7. Mapametpbl pecuHTesa AT P

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

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

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

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

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

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

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

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

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

10. Ponb rnvkKonmsa B 3HepreTnyeck oM obecrie4eHmn MbiLe4HOU paboTbl

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

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

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

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



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

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

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

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

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

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

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

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

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