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

ens mucrunauael "buoxumus denoBeka" — GOpPMHPOBAHHE TPEICTABICHUS O
[EJIOCTHOM CTPOCHHU M (PYHKLIMOHHPOBAHUH UYEIIOBEUECKOTO OPraHM3Ma; MOJyYeHHE 3HAHUH O
XUMHUYECKON CTPYKType M OOMEHE BEIEeCTB B OpraHM3ME YeIOBeKa, M3Y4eHHE OCOOCHHOCTEH
OMOXMMHYECKHX TPOIECCOB MPH (PU3NIECCKUX TPCHUPOBKAX.

3anauu JUCIUIUINHBIL:

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

2.M3yueHne OMOXMMHYECKHX MPOIECCOB, OOCCIICUMBAIONINX BBIMOJTHCHUE MBIIIICUHOM
paboThl, 3aBHUCUMOCTh XapakTepa M TJIYOMHbl XUMHUYECKUX H3MEHEHH B OpraHu3Me OT
OCOOCHHOCTEH  BBITIONHSEMOW  (DM3MUECKOH  HArpy3KH, 3aKOHOMEPHOCTH  TPOTEKaHUS
BOCCTAHOBUTEJIbHBIX MPOIECCOB M IPOLECCOB OMOXMMHYECKON aJanTalluyd IOJ| BIUSHUEM
CHUCTEMAaTUYECKON TPEHUPOBKHU, KOTOPHIE JIEKAT B OCHOBE.

3. ®opMuUpOBaHUE Y CTYACHTOB YMEHMH HCIIOJIB30BAHMSI HCIIOJIB30BATh IOTYYECHHbIE
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
HazBanue hopMyIrpoBKa
OIIOII BO, opmynmposka HHIUKaTOpa Koxn
COKpAIICHHOC KOMIIETEHIINI JAOCTUIKCHUSA peE3YIIb q)OpMyHI/IpOBKa pe3yabTata
KOMIICTCHIIHA
TaTa
49.03.01 OIIK-14 : OIIK-14.3x : P11 3HaHUE | MOJIOXKEHUS HOPMATUBHBIX
«Dm3uaeckas | CriocobeH Hcnone3yer AKTOB, OTPAXKAIOIINX
KyJIbTypa» | ocymiecTBisTH KOMILIIEKC CPEJICTB AHTHIOMTUHTOBYIO pabOTy
(b-@3) METOIUYECKOE neueOHo CIIOPTUBHO-YIPaBJIEHYECKUX
obecrnieueHHe 1 (huznaeckoit OpTaHU3AIIA PA3TUIHOTO
KOHTPOJIb KYJBTYPHI, YPOBHS. YMEET ONpeesaTh
TPEHUPOBOYHOTO CIIOPTHBHOM MPOOIIEMBI TOTHHTA
u MEIUIIKHBI, HNPUMEHHUTEIBHO K OT/ICIEHOMY
00pazoBaTeNbHOTO | (hapMaKoJIOTUN U BUJTy CTIOpTA.
nporecca Maccaxa Jyist P12 | Ymenme | oprann3oBars yueOHO-
obecrieyeHus METOANYIECKIE MEPOTIPHUATHS C
rpoiiecca AHTHUJOIMUHIOBON TEMATUKOM
s dexTuBHOTO JUTS1 3aHUMAIOUIMXCS pa3HOM
BOCCTaHOBIIEHHUS KBaTM(UKAIMH B
CIHOPTCMEHOB B MapaTUMITUICKOM U
HOCT CYpATMMIINII-CKOM CIIOPTE
COPEBHOBATENbHBIA [ PJI3 HaBpik | BiageeT onbIToM
nepuon pa3pabaTbIBaTh
AQHTHUIOTTMHTOBBIC U
AQHTUHAPKOTHYECKHE
MIPOQHITAKTHYECKHE TIPOTPAMMBI
JUISL IeTeH, HOAPOCTKOB U
MOJIOJISKU C UCHOJIH30BAHNUEM
CpEACTB aJlallTUBHOMN




(br3rUeCKOl KyIbTyphl H
CIIOPTa, & TAKXKE PA3TUIHBIX
(dhopM myOIMKAITMOHHOH
AKTHBHOCTH

P14 Haprpik | Bnageer TexHOIOTHSAME
KOMIUIEKCHOTO METOAMYECKOTO
obecrieycHHs B
BOCCTaHOBUTEJIbHBIN IEPUOJ C
HCTOJIb30BAaHUEM CPEJICTB
neueOHOM (hu3nvecKoit
KYJbTYpPBI, CHOPTUBHON
MEMIUHBI ¥ (HapMaKOJIOTHH

B mnporecce ocBOeHHS JUCIMIUIMHBI PEMIAIOTCS 3aJaddl BOCIHMTAHHS TapMOHUYHO
pPa3BUTOM, MATPUOTUYHONW W COIHMAILHO OTBETCTBEHHOW JMYHOCTH HA OCHOBE TPAIHIIMOHHBIX
POCCHUHCKHX JTyXOBHO-HPABCTBCHHBIX U KYJIbTYPHO-UCTOPHUYECKHUX IIEHHOCTEH, MMPEACTaBICHHBIC
B Tabymue 1.2.

Ta6muma 1.2 — [{eneBbie OpUEHTUPHI BOCITUTAHUS

BocnuTarteibHble 3a1a4n ®opmupoBanue HeHHOCTeH IeneBbie OpUEHTUPBI

DopMHUPOBaHUE IPAKTAHCKON MO3ULUM U NATPUOTH3IMA

Bocmuranune YBAXXCHUS K UCTOPHUH U

I'ymanuzm AKTHUBHas )KU3HEHHAs O3ULUS
KynpType Poccun

(I)OpMI/II)OBaHHe AYX0BHO-HPABCTBE€HHBLIX HeHHOoCTel

Bocnuranue HpaBCTBEHHOCTH, Bs3aumonomors u

I'ymanHOCTB
MUJIOCEPAUS U COCTPAJaHUS B3aMMOYBaXKEHUE

®opMuUpOBaHHE HAYYHOI'0 MUPOBO33PEeHHs U KYJIbTYPbl MbILIJICHUS

dopMupoBaHHe OCO3HAHMUS LIEHHOCTH
HaYYHOTO MHUPOBO33pEHHUS U KpuTHdeckoro | JlocTOMHCTBO Kuznentobue
MBIIIICHUSI

(I)opanOBaHne KOMMYHHMKATUBHBIX HABBIKOB M KYJbTYPbI oﬁmemm

dopMupoBaHUEe HABBIKOB ITyOJIMIHOTO U3 JlobpoxenaTenbHOCTh U
BBICTYIUICHUS M TIPE3CHTAllUH CBOUX UJICH OTKPBITOCTh

2 Mecto qucuuniaunbl (MoayJsi) B ctpykrype OITOIT

Cormacio tpeboBanusim GI'OC BO puciuminHa HaXOMuTCs B 00s3aTEIBHOM YacTH
yueOHOro IaHa

3. O0beM JUCUMILIIMHBI (MOXYJISA)

OO6vemM aucHUIUIMHBL (MOJYJsl) B 3a4eTHBIX €AMHHUIAX C YKa3aHHEM KOJHYEeCTBa
aKaJeMHYECKHX YacoB, BBIIECJICHHBIX HAa KOHTAaKTHYIO paboTy ¢ oOydarommmucs (1o BHJAM
y4eOHBIX 3aHATHI) U Ha CAMOCTOSITENbHYIO pabOTy, IPUBE/IEH B Ta0IHUIE 2.

Tabmuma 2 — O0miast TpPy10eMKOCTh JUCITUTITUHBI



Tpyno- O0BbeM KOHTaKTHOH paboThI (Jac)
€MKOCTb
Cemectp
Hassawee | CEPRE | taer | D00 Aynmropua Breaymr | cpC | porn
OI10I1 BO yd yino | WP YAHTOpHAA TopHas .
HUS (3P0, (.E) Beero Taluu
0300) o
nek. | mpak. | ma6. ITA | KCP
49.03.01
Odusngeckas (61x(0) bl.b 1 3 55 18 36 0 1 0 53 3
KyJIbTypa

4 CTpyKTypa U co/iepKaHue IMCUMILTUHBI (MO1YJIs1)

4.1 Ctpykrypa nucuuniunsl (Moay.as) miasi O®O

TemaTuyeckuil miiaH, OTpakarOUIM COAEpX)AaHUE TUCUUIUIMHBI (TIEpeueHb pa3/esioB U
TEM), CTPYKTYPUPOBAHHOE 110 BUJaM YUCOHBIX 3aHATHH C YKa3aHUEM UX 00BEMOB B COOTBETCTBUU
¢ y4eOHBIM IIaHOM, MpHUBeieH B Tadmuie 3.1

Tabnuma 3.1 — Paznensl TUCHUIUIMHBL (MOAYJIs), BUABI YUeOHOU NEeATeIbHOCTH U (HOpMBI
TeKymero Koutpodis s OPO

Kon pe- Koi-Bo yacoB, oTBeIcHHOE Ha Dopma
Ne Ha3zBanue TeMbl 3yJIbTaTa p
Jlex [pakr JIab CPC TEKyLIEro KOHTPOJIS
00y4YeHUs

Poib 1 MecTo OHOXUMHUU B

(hu3HMUecKOl KyIbType B CBETE

aHTHUIOIMHTOBOT'O

3aKoHoAaTeascTBa. OOMEeH

1 a P/l 2 4 0 4 Huckyccust

BenecTB. CTpyKTypa KIETKH 1
Ouosornueckasi XapakTepHCTHKA
OTZAENBHBIX CYOKJIETOYHBIX
KOMIIOHEHTOB.

Buonornueckas pois 6enkoB:
3HAUEHHUE B IIpOIIeccax
JKU3HESSITENIbHOCTH 1
B3aUMOJEHCTBHE C
TOKCHYECKUMH IpenapaTtamMu

2 | uneHTHOUIMPYEMBIMHA KaK Pa1, P12 2 4 0 4 Koncnexr
JIONIMHTOBBIe. AMUHOKHCIIOTHI,
uX PU3UKO-XUMHUIECKIE
CBOIfcTBa M KITacCH(HKAIHS.
OobwmeH OenkoB. Perymsmms
OroCHHTE3a OeITKOB.
CTpoeHue HyKJICMHOBBIX
KHUCJIOT.
Jle30KcupruOOHYKIIEHHOBEIE
kuciotsl (JJHK) u
MoBpeXarolIee JeicTBrue Ha
3 | Hux gonunra.. Pusnko- P12 2 4 0 4 CobecenoBanue
xummdeckne corctea JJHK.
PuboHyKII€eHOBBIE KHCIIOTHI
(PHK). CtpykTypa, cBoiicTBa U
(YHKIIMY OCHOBHBIX KJIaCCOB
PHK.

Knaccudpukanus u
HOMEHKJIaTypa ()epMEHTOB.
AHTH-(pEepMEHTHOE JeHiCTBHE
JionuHra. XMMH4ueckasi mpupoia
(epMeHTOB, X

4 | dynkuuonanbHble rpynmel. Pons PJ13 2 4 0 6 CobecenoBanue
BUTaAaMUHOB, METAJJIOB U APYTUX
(hakTOpoB B QyHKIMOHUPOBAHUH
(epmenHToB. Perymsmust
(hepMEHTAaTHBHBIX IIPOLIECCOB B
KIIETKE.




Bronoruueckas pons n
Knaccu(UKaLuUs yIriIeBOIOB.
CTpyKTypa 1 CBOWCTBA
MOHOCAaXapuJ0B U
nosucaxapuaos. I[lonaBnenue
YTJICBOAHOTO 0OMeHa
BEIECTBAMH JONUHIOBOTO Psi/a.
OOMEH yTJICBOJIOB.
JIunuzsl, ©X OCHOBHBIC
Guonornyeckue GyHKIUH.
CTpyKTypa, CBOHCTBA JIMIHIOB.
Knaccnduxarys mummmos.
JKupHBIE KHCIIOTHI HX
KJIacCU(HKAIHS 1
HOMEHKJIATypa.
DepMeHTaTUBHBIHN pacnan 1
CHHTE3 TPUITIMLEPUIOB U
JIMIIHJIOB.
BonopacTBoprMble BUTAMHHEIL.
JKupopacTBoprMbIe BUTAMUHBL
Pons BUTAaMHHOB B
(YHKIIMOHHPOBAaHUH OpPraHU3Ma.
BuosHepreTHYeCcKUe CUCTEMbI
opraHu3Ma.
Anenosunarpugocpat (ATD).
Kpeatundocdar u
apruauHdocdar. [Tytu
8 | ob6pazoBanus ATD u npyrux PJ1, PA3 0 2 0 4 Koncnekr
MaKpOdIPTUYECKUX COCANHEHHH.
OxucnuTeNnsHOe
(dhochopunuposanue.
OKHUCTUTENBHO-
BOCCTAHOBHTEJIHBIC NPOILIECCHI.
CrpocHue v GYHKIMH KICTKH U
OHOJIOTHUECKUX MEMOpaH.
BuoxuMudeckue Ipoueccs mpu
MBILICYHON JIEATEIFHOCTH U B
HEpUOJT BOCCTAHOBJICHHSI.
Hapymenune ecrecTBeHHBIX
10 | mporecco runeprpoduu n P2 2 2 0 4 CobecenoBanne
nposndepanuy npu
TPEHHMPOBKAX IO/ BO3AEHCTBHEM
nonuHra. buoxumus
MBILICYHOTO COKPAICHHSI.
Buoxumus pusmueckux
ynpakHeHu# u criopta. Obrmmas
HaIpaBJICHHOCTb
OMOXMMHYECKHX MPOLIECCOB B
MbIIeYHoH padore. CylHoCcTh
OMOXMMUYECKON a/lanTalluy MpH
CHUCTEMAaTUYECKON MBIIICYHON
TPEHHPOBKE.
TpancnopT kucIopoa K
PpabOTAIOIINM MBIIIIIAM.
ITotpebnenue kucaopoaa npu
MBIIICYHOM paboTe.

Hroro no Tadauue 18 36 0 53

PJ1, P12 0 4 0 4 Huckyccust

P12 0 4 0 6 CobecenoBanue

P12 2 2 0 5 CobecenoBanue

P13 2 2 0 4 CobecenoBanme

11 P12, P13 2 2 0 4 CobecenoBanue

12 P11, P/I2 2 2 0 4 Teer

4.2 Copep:xanne pa3aejoB ¥ TeM JUCHHIUIHHBI (Moayas) Aiass ODPO

Tema 1 Ponb u mecmo 6uoxumuu 6 gusuyeckou Kyiomype 6 ceéeme aHmuOONnUH208020
3axkonooamenvcmea. Oomen eewgecms. Cmpykmypa Kiemku u OUONI0SUYECKAs XapaKmepucmuKa
0MOeNbHBIX CYOKIeMOUYHbIX KOMNOHEHNOB.

Copepxanue Tembl: Poinb U mMecTto OMOXMMHUU B (DU3MUECKON KyJIbTYype U €€ pOjb B
NOHUMAaHUU JIECTPYKTUBHOTO BIIMSHUS JIONMHIa Ha OpraHu3M crnopTcMeHa. OOMeH BeIecTB.



CTpyKTypa KJIETKH U OMOJOTHYECKasi XapaKTePUCTUKA OTICIbHBIX CYOKIETOYHBIX KOMIIOHEHTOB.
BozneiicTBue 6M010rn4ecky akTUBHBIX BELIECTB Ha KJIETKY U MOBPEXIAIOIIEe AeHCTBUE TOTMHTA.
[TpenMert u 3a7a4u OMOXUMHH, OCHOBHBIC 3TAIlbI PA3BUTHUSI OMOXHUMUU CIIOPTA H AHTHIOMUHTOBBIX
MepornpusTiii. CTpoeHHe U CBOWCTBA XUMUYECKUX COCIUHEHUH, BXOSIINX B COCTaB OpraHu3Ma
YeNIOBeKa M MOCTYMAIoNue ¢ MUIIeH, uX cojepxkaHue u (GyHKIUU. BemecTBa, oTHOCSIIUECS K
nonuHry OCHOBHBIE MPU3HAKH KUBOM MaTepHH. Y POBHH CTPYKTYPHOM OpraHr3alui XUMHYECKIX
COCTMHEHUH KUBBIX OpraHu3MoB. [ToHsITHE 00 OOMEHE BEIIEeCTB OpraHu3Ma ¢ BHEIIHEH Cpeou.
OOMeH BeIIeCTB ¥ SHEPTHH - OCHOBA BCEX OMOJOTHYECKUX (YHKIIUHA. ACCUMUIIATINS (aHAOOTU3M)
U TUCCUMWISIIHS (KaTaOoau3M), UX B3aUMOCBsI3b. AMpubonmmueckue npespameHus. [lonstue o
(GYHKIIMOHAJIBLHOM M IUIACTUYECKOM OOMEHe, OOMEHe C BHEUIHEH Cpeoil M IMpOMEeXYyTOYHOM
oOMeHe.

@opMbl U METOJbI NPOBEACHHS 3aHITUN MO TeMe, MpPUMEHseMble 00pa3oBaTeIbHbIC
TEeXHOJOTUM: JICKIIMOHHBIE 3aHATHs, NPAKTHUYECKUE 3aHATHS, CaMOCTOSTENbHAsS padoTta
CTYJICHTOB.

Buael camocTOSTENBHON MOATOTOBKH CTYAEHTOB MO TeMe: [1oAroToBka K AUCKYCCHH MO
TeMe, U3yuyeHHe PEKOMEH0BAHHOI JIUTEPaTyphI 10 TEME.

Tema 2 Buonocuueckas ponb 6enKko8: 3HAYEHUE 8 NPOYECccax HCUSHeOesmenbHOCU U
g3aumooelicmeue ¢ MOKCUYECKUMU Npenapamamit UOeHmuuyupyemviMu Kax OONUH2O8ble.
Amunoxuciroml, ux usuxo-xumuueckue ceovcmea u kiaccugurxayus. Obmen denkos. Pezynayus
buocunmesa 6enKos.

Copepxannie TeMbl: OYHKIMH OETKOB, CTPOCHHE OEIKOB U MENTHA0B. AMUHOKHUCIOTHI.
Knaccudukanus 6enkoB. CTpykTypHast opranusanus 0enkoB. [ToBpexaeHne CTpyKThIphI Oenka
JTOTMHIOM. XUMUYECKHe MpeBpalleHus: 0eIKoB B mpolecce nuiieBapenus. [yt ucnonszoBanus
aMUHOKHCIIOT B opranusme. B3anmoelicTBue BenecTB, HACHTU(UIIMPYEMBIX KaK JOIMMHTOBLIE C
00CHOBHBIMH KJTaccaMu O€JIKOB. AKTUBAIUS aMUHOKHUCIIOT ITpu cuHTe3e Oerka. COopka OeTKOBBIX
MOJIEKYJ B prbocoMax. Perysmus cuaTe3a 6enka. Karabomudeckue mpeBpaiieHuss aMAHOKHCIIOT.
Peakuuu mnepeaMuHUpOBaHUS, [€3aMUHUPOBAHUA, JeKapOokcunupoBaHus. KyMynaTuBHBIN
s ekt mommura. OOpa3oBaHWe aMMHaKa MPHU JIE3AMHUHUPOBAHUH AMUHOKHUCIIOT M a30THUCTBIX
ocHoBaHu#. TpaHcnopT ammuaka. OpHUTHHOBBIM LIUKJI CUHTE3a MOUYEBHMHBI KaK TJIABHBIM MYTh
ycTpanenus ammuaka. OO1ue npeactaBieHns 00 0OMeHe HYKJIEOTPOTEUHOB U XPOMOIIPOTEHHOB.
O0pazoBaHre MOYEBOU KUCIIOTHL. .

@opMbl ¥ METOABI TPOBEICHUS 3aHATHUH MO TeMe, MpPUMEHseMble 00pa30oBaTeIbHbIE
TexHojoruu: CamocrosTeNnbHas paboTa, MPaKTUIECKUE 3aHSITHSL.

Buael caMocCTOATENBHOM MOATOTOBKH CTYAEHTOB MO Teme: [loAroroBka KOHCIEKTA,
M3y4EHUE PEKOMEHAOBAHHOM JIUTEPATYPHI 10 TEME.

Tema 3 CmpoeHnue HyK1eunogvix kuciom. /lesoxcupubonykieunogovle kuciomsl (JHK) u
nospedcoarujee Oeticmeue Ha Hux OonuHeda.. Duzuko-xumuueckue ceoticmea JIHK.
Pubonykneunosuvie kucnomor (PHK). Cmpyxkmypa, ceoticmea u ghynkyuu ocnosnuix kiaccoe PHK.

Conepxanne Tembl: [lezokcupubonykienHoBsle kucnotel (JJHK). @usnko-xumuueckue
cpoiictBa JIHK u ux napymenue non neiictBuem qonunra. Pubonyknennosbie kuciotsl (PHK).
Crpykrypa, cBoiicTBa u pyHkiuu ocHoBHBIX kKiaccoB PHK. Hapymenue ¢pynknuu JJHK u PHK
non paeiictBuem nomuura. JIHK kak xpanutens crnenuduueckoid MHGOPMAIUU O CTPYKType
O0enkoB. buoxummudeckne oCHOBBI TeHeTHYecKoro koja. Ponms PHK B mpormeccax cuuTeiBaHus u
peanmu3zanuu  HaciencTBeHHoW — uH(popmanuu.  [loBpexnenne  PHK — u3ObrtounbiMu
KOHIIEHTPAUUsIMHU BEIIECTB MPU3HAHHBIX JOMUHTOM. .

@opMBl ¥ METOJBI TPOBEACHHS 3aHITH 1O TeMe, MpUMEHseMble 00pa3oBaTeIbHBIC
texHoyioruu: CaMocTosITeNbHAs padoTa, IEKIIMOHHBIC 3aHITHS, MPAKTHIECKUE 3aHITHS.

Bunel camocTosTensHOM MOATOTOBKY CTYACHTOB 110 TeMe: [loAroToBka k codece10BaHuIo,
M3y4ECHHE PEKOMEHI0BaHHOM JIUTEPATYPHI IO TEME.



Tema 4 Knaccugukayus u nHomenxkiamypa gepmenmos. Anmu-ghepmenmmuoe oeticmeue
Odonumnea. Xumuueckasn npupooa ¢epmenmos, ux yHKyuonaivuvie epynnvl. Ponb eumamunos,
Memainnos u opyaux paxmopos 8 pynKkyuonuposanuu pepmenmos. Pezynayus gpepmenmamugnvix
npoyeccos 8 Kiemke.

Coneprxanue temsl: [lonsitie o pepmenrtax. Xumuueckas npupoa pepmenton. CTpoeHue
(dbepMeHTOB. AKTHUBHBIH W aZIOCTEPUUYECKHA IIEHTPHI (epMEHTOB. MeXaHU3M JIEUCTBUS
(epMEHTOB U €ro Jie-aKTUBaIUs JOMUHTOBBIMH IpenapaTamu. OCHOBHBIE CBOMCTBA ()epMEHTOB.
Perymsmus aktuBHOCTH (epMeHTOB. OOIIee MOHATHE O TOPMOHAX HX OHOJOrHYecKas pollb,
KJIaccu(uKanus, MEXaHu3M JIeHCTBHA. [ OpMOHBI THUIIOTaTaMyca M WX TMOJABJICHUE NEHCTBHEM
nonuHra. TporHble ropMoHbl. I((HEKTOPHBIE TOPMOHBI. .

@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MPUMEHsSEeMble 00pa3oBaTeIbHBIE
TexHojoruu: CamocrosTenbHas padoTa, JEKIIMOHHbIE 3aHATHS, IPAKTUUYECKHIE 3aHITHSL.

Buzsl camocToATebHOM OATOTOBKU CTYIEHTOB 110 Teme: [1oAroToBka k codece10BaHuIo,
U3Yy4eHHE PEKOMEHIOBAaHHOMU JIUTEPATYpPhI IO TEME.

Tema 5 Buonocuueckas ponv u xiaccugpuxayus yeneso0os. Cmpykmypa u ceoucmeda
MOHOCaxapuoos u noaucaxapuoos. Illooasnenue yeneeo0Ho2o oomena seujecmeamu OONUHS08020
paoa. Obmen yeneo008.

Conmepxanme Tembl: Kmaccudukamuss  yriaeBoIOB, OCHOBHBIC — TIPEICTaBUTEIIH.
Monocaxapuasl u ux mnpousBonanble. Onurocaxapunsl. Ilomucaxapunpl. XuMuueckue
MPEBpAICHHS YTIIEBOJOB B MPOIECCe MUIIEBApPCHHs. [ MIpOaN3 AM- U TOJUCAXapHUIO0B. H €ro
HapylIeHWe TMOoJ JACWCTBUEM TMpenapaTroB JIOMUHIOBOrO psga. DepMeHTHl, YCKOPSIOUIUe
MUIICBAPEHUE YIIICBOJIOB, YCIOBHUS WX JCHCTBHS. AHA3pOOHBIM pacraj TJIUKOTeHA W TIIOKO3bI
(rukonu3). DHepreTudeckuit 3pexT raukonusa. A3poOHasi cTaaus NPeBpaIIeHUN YriIeBOIOB.
OkHCIUTEIIbHOE  JIEKapOOKCHIMPOBAHUE THPOBUHOTPAIHON  KHUCIOTBI M 00Opa3oBaHUE
anetuikodepmenTa A. CBA3b IIUKJIA TPUKAPOOHOBBIX KUCIIOT C CUCTEMOM MepeHoca BoI0poia Ha
kucnopon u pecunre3a ATD. Dueprerudeckast 3pHEKTHBHOCTH a3pOOHOTO paciaja yrieBoI0B.
OOmue mnpeacTaBIeHUS O TEHTO3HOM LHMKIE MPEBPALEHUI YIIeBOJOB U aHA’POOHOM
o0pa3oBaHUM SIHTApHOU KHCIOTHI. OO0IIIee MPEICTaBICHUE O TITFOKOHEOTeHE3E.

@opMBl U METOJIBI TPOBEIACHHS 3aHITUN MO TeMe, MpPUMEHseMble 00pa3oBaTelbHbIC
TexHojoruu: CaMocTosTeNIbHAS paboTa, MPAKTUICCKHUE 3aHSITHSL.

Bunsl camocTosiTENbHON MOATOTOBKH CTYAEHTOB MO TEME: MOATOTOBKA K JTUCKYCCHH,
W3YYCHHUE PEKOMEHIOBAaHHOW JIUTEPATYPHI IO TEME.

Tema 6 Jlunuosi, ux ocHosHvie buonocuveckue yuxkyuu. Cmpykmypa, c8oticmea iunuoos.
Knaccugpuxayus  aunuoos. Kupuvie xuciomvl ux —Kiaccuguxayus U  HOMEHKIAMYpQ.
DepmenmamueHbvlll pacnao u CUHmMe3s mpueiuyepuoos u TURUO08.

Coneprxanue Tembl: JIunuael, uX ocHOBHbIE Ononornyeckue Gpynkuuu. Knaccupukaus
muroB. JKupHbie KucnoThl. [IpeBparienus TunmuaoB B mporecce numeBapenus. CTyrneHqaThiid
THJIPOJIM3 JIMIHUJIOB; (EPMEHTHI, YyYacTBYIOLIME B 3TOM IIpoLEcce, YCIOBHUA HX JEHCTBHS,
KOHEUYHBIE MTPOYKTHI TUIIEBAPEHHS JIUTTUO0B. POIIb )KEITYHBIX KUCIIOT B MPOIECCAaX MUIICBAPCHUS
JUIMKJOB U BCAchbIBaHMS MPOJYKTOB nuuieBapeHus. OOpa3zoBaHue JIMIONPOTEMHOB U UX POJIb B
opranusme. Pons nedenn B oOMeHe unuaoB. Mooumu3amus pesepBHoro xupa. Jlumonus u ero
perymsnus. TpaHCHOPT IMNIMLEpPUHA M JKUPHBIX KUCIOT.bera-okuciaeHne >KUPHBIX KHCIOT,
oOpa3oBanue aneruinkopepmenta A. JlanpHelme npespaiieHus aneTmwikodepmenTa A: pacnaj
B LHUKJE TPUKApPOOHOBBIX KHUCIOT, y4acTHE B CHHTE3€ KETOHOBBIX Tel U 00pa3oBaHUU
xojecrepruHa. Mcnoap30BaHNe KETOHOBBIX TeJ B KA4eCTBE HCTOYHUKA SHEPTHH. JHEPreTHISCKHN
3P PEKT OKUCIECHUS KUPOB.

@®opMBI U METOABI TMPOBEACHUS 3aHATHH TO TeMe, MPUMEHseMble 00pa3oBaTeIbHBIE
texHosiorun: CamoctosiTenbHas paboTa, MPaKTUUYECKUE 3aHATHS.

Busl camocToSTeIbHOM TOTOTOBKH CTYIEHTOB 110 Teme: [1oAroToBKka Kk codece10BaHuIo,
U3y4eHHe PEKOMEH/I0BaHHOH JTUTEpaTyphbl [0 TEME.



Tema 7 Booopacmeopumvie eumamunsl. Kupopacmeopumvie eumamunvl. Porv
BUMAMUHO8 8 PYHKYUOHUPOBAHUU OP2AHUIMA.

Copepxanne Tembl: Knaccudukauuss BUTaMHHOB. buonoruyeckas pojib BUTaMHHOB.
BonopactBopumbie BUTaMUHBL. JKupopacTBOpUMBbIC BUTAMHHBI. BUTaMUHOTIOJOOHBIE BEIIECTBA.

@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MPUMEHsSEMble 00pa3oBaTeIbHBIE
texHosiorun: CamocrosiTenpHas paboTa, JIGKLIMOHHBIE 3aHATHS, IPAKTUYECKUE 3aHATHSL.

Buzsl camocToATebHOM TOATOTOBKY CTYIEHTOB 110 Teme: [1oAroToBka k codece10BaHuIo,
U3Y4YECHHE PEKOMEHIOBAaHHOW JIUTEPATYPBI 110 TEME.

Tema 8 bBuosnepeemuueckue cucmemuvl opeanuzma. Aoenosunmpupocham (ATD).
Kpeamungpocghpam u apeunungpocgham. Ilymu obpazosanus ATD u opyeux mMaxpospeuyeckux
coedunenuti.  OxuciumenvrHoe  gocgopunuposanue.  OKUCIUMETLHO-80CCMAHOBUMENbHBIE
npoyecchsi.

Conepxxanne Tembl: Poms AT® B nByxdazHOW MbIIIEYHOW AesTenbHOCTH. [loHsATHE 00
adpoOHBIX W aHa’poOHBIX myTsXx pecuHTesa AT® mnpu MeimeuHoi paborte. Yuactue
kpeaTuHdpochara B obecriedeHNH BHYTPUKICTOYHOIO TPAaHCHOPTa dHEpruu. Ponb riaukonusa B
OHEPreTHYECKOM OOCCIICUYCHUN MBIIICYHOW paboThl. MoJlouHash KHCIIOTa, OCOOCHHOCTH €e
BIIMSTHUS HA OOMEHHBIE MTpoLecchl pu padote. [Tyt ycTpaHneHus MOJIOYHOM KUCIOTHI IpU padboTe
U B TMEPUOJ BOCCTAHOBJICHUs. MUOKHHA3HAsI PEaKius, €€ PoJib B IMOACPNKAHUU MOCTOSIHCTBA
koHIeHTpauuu AT® u peryisiuu akTHBHOCTH (DEPMEHTOB HHEPTreTHUECKOro 0OMEHa. .

@dopMBI ¥ METOJBI TPOBEACHHS 3aHITHHA 10 TeMe, NMPUMEHSIEMbIe 00pa30BaTeIbHBIC
texHojorun: CamocrosiTenbHas padoTa, JEKIIMOHHbIE 3aHATHS, IPAKTUYECKHIE 3aHITHSL.

Buapl caMocTOSITENBHOM MOATOTOBKH CTYJIEHTOB 1O TeMe: [lonroroBka KOHCIEKTa IO
TeMe, U3yuyeHUEe PEKOMEHI0BAHHOM TUTEPATYypPHI.

Tema 9 Cmpoenue u ghynkyuu Kiemxku u 6UOI02UYECKUX MEMODAH.

Conepxxanne Tembl: CTpoeHHE OMOJOTHYECKUX MEMOpaH M POJIb JIMIUIOB, OCIKOB M
YTJIEBOACO/IEPIKAIIMX COEIMHEHUH B MX OpraHuzanuu. Moauduuupyroee U NoBpexIaroiiee
JIefiCTBHE CIUPTOB HAa OMOJIOTMYECKHE MEMOPAHHBI. .

@®opMbl U METOABl IMPOBEACHUS 3aHATUH MO TeMe, NMpUMEHseMble 00pa3oBaTeNIbHBIE
TexHojoruu: CamocrosTenbHas padoTa, JEKIIMOHHbIE 3aHATHS, TPAKTUYECKUE 3aHATHSL.

Bunsl camocTosTenbHOM NOATOTOBKY CTYIEHTOB 110 Teme: [ToaroroBka k codeceJ0BaHuIo.
N3yuenne peKkoOMEHJ0BaHHOM JINTEPATyphI 110 TEME.

Tema 10 bBuoxumuueckue npoyeccbl NpU MbIUEYHOU OeAMEeNbHOCMU U 6 Nepuoo
soccmanosnenus. Hapywenue ecmecmseennvlx npoyeccog 2unepmpoghuu u npoaugepayuu npu
MpeHUposKax noo eozoelcmeuem 0onunaa. buoxumus MelueuHo2o cokpaujerus.

Coneprxanue TeMbl: XMMUYECKHH cocTaB MbllIeyHON TkaHU. ConepkaHue BOJibl, OEIIKOB,
JUIIMJO0B, YIVIEBOJOB M MHMHEPAIBHBIX COCAMHEHHWH B MBIIIEYHOW TKaHU. Makpospruyeckue
COCIMHEHUS MBI, UX KOHLIEHTpalUs U pacIpelelieHue B MBIIICYHOM BOJIOKHE. BakHelue
OeNIKM MBIIII: MUO3UH, aKTUH, TPOIIOHHH, TPOTIOMHUO3UH, MUOTJIOONH, OEIKU CTPOMBI, SIIEP, UX
BOKHEUINME CBOMCTBA, CTPYKTypHass OpraHu3alyss H pPOJdb B  MBIIIEYHOM BOJIOKHE.
B3anMopeiicTBue BEHMIECTB, OTHOCHMBIX K JOINHWHIOBBIM CO CTPYKTYpaMH MBIIIEYHON TKaHU.
MonekynsipHoe cTpoeHne MuopuOpmiI. B3auMoneiicTBue akTMHa W MHMO3UWHA B IIpolecce
coKpaleHusl. XUMUYECKUEe PEeaKINK MTPH paccyiabJIeHUy MBbIIIILL. .

@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MpPUMEHseMble 00pa3zoBaTeIbHbIE
texHojoruu: CamocrosiTenbHas padoTa, JEKIIMOHHbIE 3aHATHS, TPAKTUUYECKHUE 3aHITHSL.

Buzsl camocTosTenbHOM NOATOTOBKU CTYIEHTOB 110 Teme: [loAroroBka k codece10BaHuIo,
M3y4EHUE PEKOMEHIOBAHHOM JINTEPATYyphI 110 TEME.



Tema 11 buoxumusa ¢usuueckux ynpadicnenuii u cnopma. ObOwas HanpagieHHOCmy
ouoxumuueckux npoyeccos 6 mviweunoi pabome. CywHocms buoOXumMu4eckou adanmayuu npu
cucCmemMamuyecKou MoblueyHOoU mpeHuposKe.

Conepxanne TteMbl: KyMynaTuBHble OHMOXMMMUYECKHE W3MEHEHMsI IOJ BIMSHUEM
CHUCTEMaTHYECKOW MBIIIEYHOW TPEHUPOBKH, UX CHEHU(PUYHOCTH B 3aBHCHUMOCTH  OT
HalpaBIEHHOCTH TPEHUPOBKU. B3ammopelcTBUe CpOYHBIX M OTCTaBICHHBIX 3(deKToB
TPEHUPOBKHU KaK IIaBHOE YCIIOBUE BOSHUKHOBEHUS KYMYJIITUBHBIX U3MEHEHUH. 3aKOHOMEPHOCTHU
pasBUTHSL aJalTAllMOHHBIX OMOXUMHMUYECKUX M3MEHEHHUH: MPAaBUIbHOE COOTHOLIEHHE paboThl U
OTAbIXa, MPUHIMUIT CBEPXOTATOIICHUA, ITPUHIIUIT CHeLII/I(i)I/IlIHOCTI/I, OUKJINYHOCTh U 06paTI/IMOCTL
aJlanTallMOHHBIX M3MEHEHul. buoxumuueckoe 000CHOBaHHE MPUMEHEHUS CPEICTB U METOIOB,
YCUIIMBAOUX aJallTallUOHHBIC OMOXMMHYECKHE CABUTH. 3a1[aq1/1 OMOXHUMHUYIECKOTO KOHTPOJIA
IPHU 3aHATHIX PU3NUECKON KyJIBTYpOH U CIIOPTOM. .

@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MPUMEHsSEMble 00pa3oBaTeIbHBIE
texHosiorun: CamocrosiTenbHas paboTa, JIGKLIMOHHBIE 3aHATHS, IPAKTUYECKUE 3aHATHSL.

Buzsl camocToATebHOM OATOTOBKY CTYIEHTOB 110 Teme: [1oAroToBka k codece10BaHuIo,
W3Yy4E€HHUE PEKOMEHJOBAHHOM JINTEPATYPBI 10 TEME.

Tema 12 Tpancnopm kucnopoda k pabomarowum meiwyam. Illompebnenue kuciopooa npu
MblueyHot pabome.

Copepxannie Tembl: [lonsrue 06 a3poOHBIX W aHA’POOHBIX MyTsax pecuHTe3a ATD mpu
MBIIIEYHOH paboTe. MoOwWIn3anus SHEPreTHYECKHX PECypCoB TPU MBIIMICYHONW padoTe.
Kucnopoansiii gonr. .

@dopMBI ¥ METOJBI TPOBEACHHS 3aHITHHA 10 TeMe, NMPUMEHSIEMbIe 00pa30BaTeIbHBIC
texHojorun: CamocrosiTenbHas padoTa, JEKIIMOHHbIE 3aHATHS, IPAKTUYECKHIE 3aHITHSL.

Buapl camocTosTeNbHON MMOATOTOBKU CTYAEHTOB IO TeMe: M3yueHne peKkoMeHJ0BaHHOM
auTeparypsl 1o Teme. [lonroroBka Kk UTOrOBOMY TECTY.

5 Meroauyeckne YyKazaHUsl A1 OOYYAKOIIMXCH MO0 M3YYEHHI0O M Ppealu3alnuu
AMCUUIIMHBI (MOIYJIs1)

5.1 MerToanyeckue peKOMEHIAIMHM O0YYAalOIIMMCH MO0 W3YYeHHI0 IMCHUIUIMHBI W TIO
o0ecrneyeHNI0 CAMOCTOATEILHOM PadoThl

OCHOBHOM BUJ 3aHATHUA — JIEKUMOHHBIE M TPAKTUYECKHE 3aHATUS C MPUMEHEHUEM
COBPEMEHHBIX METOJI0OB 00yueHus. OCBOCHHE Kypca MPEAnoaraeT MmocemeHne JICKIMOHHBIX 1
MPAKTUYECKUX 3aHATHI, CAMOCTOSITENIFHYIO pabOTy MO MOATOTOBKE K ayTUTOPHBIM 3aHSATHUSAM, KaK
C MPUMEHEHHEM KOMITBIOTEPHBIX MPOTrpamMM, Tak U 0e3 WX MPUMEHEHH S, BHIMOJHEHNE TECTOBBIX,
MPOEKTHBIX U KOHTPOJIBHBIX (OOIIMUX ¥ MHAUBHUIYAITBHBIX) 3aJaHUH, CAMOCTOATEIBHYIO paboTy C
OTJIEIbHBIMU TE€MaMH. YCIEIIHOE OCBOEHHE Kypca IpeaycMaTpUBaeT o00s3aTeIbHOE 4YTEHHUE
CIEUUATBbHON JUTEpaTyphl, CHUCOK KOTOPOM pEKOMEHIyeTcsi mpenogaBareireM. B xoxe
JEKIIMOHHBIX M TIPAKTUYECKUX 3aHSATHI HCIOJB3YIOTCS aKTUBHBIE M HHTEPAKTHUBHBIE (HOPMBI
oOydeHus, B TOM YHCIie C MPUMEHEHHEM Pa3IMYHbIX METOJIOB O0y4YeHHs (IuckKyccus, paboTa B
MaJbIX Tpymnmax). Bcero Ha akTHBHBIE U MHTEPAKTHBHBIE MeTO/bI 00ydeHus: oTBoauTcs 100 %
AyIUTOPHBIX 3aHATUA. 3aHATUS NPOXOAAT B BHUJE AaKTUBHBIX TPYNINOBBIX JUCKYCCUU U
00CYXICHUH, TaK)Ke Mpeanojaraercs pabdoTa CTYIEHTOB B MalbIX TPYINax, MOATOTOBKA
WHJUBUIyaJIbHBIX M TPYIIOBBIX 33JaHuil. B X0/1€ MOATOTOBKU K 3aHSATUSIM M HEMOCPEACTBEHHO
Ha HUX IIAPOKO HCIOIB3YIOTCS HH(popManuoHHble TexHonoruu (MaTepHeT-pecypenr). Ha
3aHATHUAX CTYJIEHTHI OCBAaMBAIOT METO/IbI JJOTUYECKOTO aHANIN3a, BHIMOIHAIOT UHANBUYAIbHbBIE U
TPYIIIIOBBIE 3aJaHUsA, ydaTcs pa3BEPHYTO BBICKA3BIBATh M apTryMEHTHPOBATH CBOE MHEHHE O
MPOYUTaHHOM. PekoMeHayeTcsi oOpaiiarbcsi K AOMOJHUTENBHBIM HMCTOYHUKAM, YKa3aHHBIM
MIPEMNoIaBaTesieM, C eI OCYIIECTBICHHS YCIEITHOW MOATOTOBKHA K MPAKTUYECKUM 3aHSITHSIM.



KoHTponb ycrieBaeMoCTH CTYJEHTOB OCYILIECTBIISIETCS B COOTBETCTBUU C PEUTUHIOBOM CUCTEMOM
OIICHKM 3HaHWW. Ha JEeKIMOHHBIX M MPAKTUYECKUX 3aHATHUSIX BEAETCA TEKYIIUM MOYPOUYHbIN
KOHTPOJIb B (OpME TPYNIOBBIX W HMHIWBHUIYaTbHBIX 3aJaHUN, TUCKYCCHA IO OCHOBHBIM
MOMEHTaM M3y4aeMOW TEMbl, OCYLIECTBISETCS MPOBEpPKA JOMAIIHEro 3aJaHus. ATTecTanus
CTYJEHTOB OCYUIECTBIII€TCSA B cOOTBETCTBUM C [lonoxenuem o pelitunrosoii cucreme BI'YOC.
UtoroBoii Qopmoii koHTponsi sBisercss 3ayeT. OIleHKa CKJIaJbIBAETCS U3 PE3yJIbTaTOB
BBITOJIHEHHS BCeX 0053aTENbHBIX BUAOB padoT (0003HAUEHHBIX IS KaXKJIOW TEMBbI) U UTOTOBOTO
TECTUPOBAHUS.

CamocrodTenbHas BHEayAUTOpHasE paboTa CTYJCHTOB SIBIISICTCS BAXHEUIINM YCIOBHEM
YCHEIIHOTO OBJIAJICHUsSI NPOrpaMMol Kypca. BHeayauTOpHBIE CaMOCTOSITENbHBIE 3aHATHUSA
yydalmxcs MpeicTaBisoT co00M JOrH4ecKoe NPOJOKEHUE ayIMTOPHBIX 3aHATUMN, IPOBOAATCS
[0 3a/IaHUI0 TpernojaBaTelisi, KOTOPbIH HMHCTPYKTHPYET 00y4aeMbIX W YCTAHABIMBACT CPOKHU
BBINOJIHEHU 3a1aHusl. OCHOBHBIMU 33/JauaMH CaMOCTOSITEIIbHOM paOOTHI SBISIOTCS: 3aKPETICHUE
U yriiyOjaeHue 3HaHUM, yMEHUN U BIIaJICHUI CTY/IEHTOB, ITOJIYY€HHBIX B XOJI€ MJIAHOBBIX YUEOHBIX
3aHITHI, OOBEKTHBHOE OIIEHUBAHHUE COOCTBCHHBIX YUEOHBIX JOCTHIKEHUH; (OpMUpOBaHUE
YMEHUN CTYJAEHTOB MOTHBUPOBAHHO OPraHHU30BBIBATH CBOK) ITO3HABATENIBHYIO JIE€ATEIIBHOCTD;
MOJMOTOBKA CTYAEHTOB K MPEACTOSAIIMM 3aHATUAM. CamocTosiTesibHasg paboTa J0KHA HOCUTh
HEIPEPBIBHBINA U CUCTEMATUYECKUN XapaKTep.

Boiaensitores cienyromue BUJIbl CAMOCTOSATENbHON PadOThI CTYJEHTOB 10 TUCHUIUIMHE:

— IOJATOTOBKA K TUCKYCCHUU;

— MOJrOTOBKA K TECTAaM IO pa3jiesiaM yueOHOro Kypca;

— YTEHUE PEKOMEH/I0BAHHOMW JIMTEPATYPHIL;

— BBITIOJITHCHHUE 3aJaHUH;

— IOJATOTOBKA KOHCITEKTOB.

dopmamMH TEKyIIEW aTTeCTAllMd CaMOCTOSATEIbHOW pabOThl CTYAEHTA IO JUCHUIUIMHE
ABIIAIOTCS JHUCKYCCHUSl, KOHCIEKTBHI, KOHTpOJbHas pabora, TecThl. HeoTbemiemoil 4acThio
CaMOCTOSITENIbHOW paboTHI CTYACHTOB sIBIIsIETCs paboTa ¢ utepatypoit. B pasnene 8 «Ilepeuenn
OCHOBHOI U IONOJTHUTENLHON yueOHON TUTEPATypPhl, HEOOXOUMOM I OCBOCHHS TUCITUTUIUNHBD)
pa3MeIIeH CIUCOK yUYeOHUKOB U Yy4EOHBIX MOCOOMH, KOTOpbIE HEOOXOIMMO MCIIOIB30BaTh IS
ayJUTOPHOM U CaMOCTOSITEIbHON pabOTHI Ha/J TEOPETUUYECKUM MATEpPUAIOM U MPAKTUYECKUMU
HaBbIKaMU. B mporiecce n3yuenus: Kypca CTyJI€HT JOJKEH MOJYyYUTh MpeICTaBiIeHHe O 0a30BbIX
MOHATUAX JUCHUIUIMHBL. DTOM II€JIM OTBEYAIOT B MEPBYIO OuU€pelb MCTOUYHHMKH, HAa3BAaHHBIE B
CIIMCKE OCHOBHOM JIMTEPATYPHI.

Hwxe nepeuriciienbl peiHa3HAYeHHBIE Il CAMOCTOSATENIBHOIO U3YyYEHHUs CTYACHTaMHu
OYHOM (opMBbI OOyUYEHHSI T€ BOMNPOCHI W3 JIEKIIMOHHBIX TEM, KOTOPbIE BO BpEMsl IPOBEICHUS
ayTUTOPHBIX 3aHATHH W3y4alOTCs HEAOCTATOYHO WM HM3yYeHHE KOTOPBIX HOCUT OO030pHBIN
XapakTep.

Tema I Ponb u mecmo 6uoxumuu 6 ghusuyecxoti kynomype. Oomen sewgecms. Cmpykmypa
KAemKu U OUOI02UUeCcKas XapaKkmepucmuka omoenbHbulX CYOKIemoYHbIX KOMNOHEHMOB.

Accummnsiiivist  (aHaOONMM3M) ©  AUCCUMWIIAIMS  (KaTaOoJdM3M), UX B3aUMOCBS3b.
AMpubonnueckue npespamieHus. [loHsTHe o (QyHKIMOHATIBHOM M IUIACTHYECKOM OOMEHE,
oOMeHe ¢ BHEIIHeH cpe/joi U MPOMEXYTOYHOM OOMEHe.

Tema 2 bBuonocuueckas ponb 0enKo8: 3HAYEHUE 8 NPOYeccax AHCU3HeOesmenrbHOCMU.
AmuHokuciomul, ux Qusuxo-xumuueckue ceovicmsea u kraccugpuxayus. Obmen benxos. Pecynayus
buocunmesa 6enKos.

OOpazoBanue aMMuakKa Mpu Ae3aMUHUPOBAHUU aMHUHOKHCIOT M a30TUCTHIX OCHOBAaHUHU.
Tpancnopt ammuaka. OpHUTHHOBBIN LIMKJ CHHTE3a MOYEBUHBI KaK TJIABHBIM MYTh YCTPAHEHUS
ammuaka. OOmme npeacTaBieHUs 00 OOMEHE HYKIEONPOTEMHOB U XPOMOIPOTEHHOB.
O06pa3oBaHre MOYEBOM KUCIIOTHI.

Tema 3 Cmpoenue Hykneunogvix kuciom. [lezoxcupubonykieunosgovie xuciomol ([JHK).
Qusuxo-xumuyeckue ceoticmea JHK. Pubonykieunosvie xuciomer (PHK). Cmpyxkmypa,
ceolicmea u ghynkyuu ocHognvix knaccos PHK.



buoxumuueckne ocHOBBI reHeTnueckoro koaa. Poas PHK B mpoueccax cunTeiBaHus U
peaM3aluy HacleICTBEHHOW HH(OPMAaLIUH. .

Tema 4 Knaccugurxayus u Homenxniamypa ¢epmenmos. Xumuueckas npupooa
Gepmenmos, ux ghyHkyuonaivusie epynnel. Porno sumamunos, Memaiiog u opy2ux ¢haxmopos
@yukyuonuposanuu pepmenmos. Pe2ynayus ghepmeHmamusHbIX npoyeccos 6 Kiemke.

OOmiee mMoHATHE O TOPMOHAX HX OHOJOTMYecKas poJib, KiIacCU(PHUKAIUSA, MEXaHU3M
neiictBusi. 'opmonsl runorangamyca. TpomHbie TOpMOHBL. D HEKTOPHBIE TOPMOHBI.

Tema 5 Buonocuueckas ponv u xnaccugpuxayus yeneso0os. Cmpykmypa u ceoucmea
MOHOCaxapuoos u noaucaxapuoos. Oomen y2ies0008.

Dueprerudeckas 3G (GeKTUBHOCTH adpOOHOT0 pacnaaa yrieBooB. O01re npeacTaBieHus
0 TICHTO3HOM LIMKJIE TIPEBPAICHUN YTIICBOJOB M aHAIPOOHOM 00pa30BaHUM SHTAPHOW KHCIIOTHI.
O611ee npeacTaBiIeHNE O TITIOKOHEOTeHe3e.

Tema 6 Jlunuovl, ux ocnosHbie buonrocuueckue gyukyuu. Cmpykmypa, c0oucmea JUnuoos.
Knaccugurayus nunuoos. JKupuvie Kuciomel ux Kiaccugukayus u HOMEHKIAmMypd.
Depmenmamuenbvlil pacnao u CUHme3s mpueiuyepuoos u TURUO08.

Tpancnopt rauIepuHa M KUPHBIX KUCJIOT. bera-okuciaeHwe KUPHBIX KHUCIOT,
oOpa3zoBanue anerwikopepmenTa A. JlanpHelme mpeBpameHus aneTuikodpepMenTa A: pacnan
B IMKJIE€ TPUKAPOOHOBBIX KHUCJIOT, y4acTHE B CHHTE3€ KETOHOBBIX Tel U 00pa3oBaHUU
xoJiectepuHa. Mcrnonb3oBaHue KETOHOBBIX TEJ B KAUECTBE UCTOUHUKA SHEPTUU. DHEPreTHUECKUN
3 deKT OKUCIECHUS KUPOB.

Tema 7 Booopacmeopumvie eumamunsi. Kupopacmeopumsie eumamunvl. Ponw
BUMAMUHO8 8 (DYHKYUOHUPOBAHUU OP2AHUZMA.

XupopactBopumble BUTaMUHBL. BUTaMUHONOA00HbBIE BEIIECTBA.

Tema 8 bBuosnepeemuueckue cucmemovl opeanuzma. Aoenosunmpugpocham (ATD).
Kpeamunghocgham u apeunungpocpam. Ilymu obpazosanus AT@ u Opyeux mMaxpospeudeckux
coedunenuti.  OxuciumenvHoe  gocgopunuposanue.  OKUCTUMETLHO-80CCAHOBUMENbHBIE
npoyecchsi.

[Iytu ycTpaHeHHs MOJOYHOW KHCIOTHI MpH paboTe U B MEPUOJ BOCCTAHOBIICHUS.
MuokuHa3Has peakiiusl, €€ poiib B OJAEpHKaHUK TOCTOSHCTBA KoHLIeHTpauuu AT® u perynsauuu
AKTUBHOCTH (DEPMEHTOB SHEPreTUYECKOI0 OOMEHA.

Tema 9 Cmpoenue u pyHxyuu Kiemxku u 6UOI02ULECKUX MEMOPAH.

Moauduuupyroliee 1 MoBpexjaaroliee 1eHCTBUE CIMPTOB Ha ONOJIOTHYECKUE MEMOPAHBI.

Tema 10 bBuoxumuueckue npoyeccbl HpU MbIUEYHOU OessmelbHOCmU U 8 Nepuoo
80CcCmMaHo8Nenuss. buoxumus MuliedHo20 CoOKpaujeHus.

MonekynsipHoe cTpoenne MmuopuoOpmii. BzaumoelicTBue akTHHA 1 MUO3UHA B Mpoliecce
cokpaieHusi. XUMHUYECKUEe PEAKINH MPU PACCIa0ICeHUH MBIIIIL.

Tema 11 buoxumusa ¢uzuueckux ynpaxcuenuti u cnopma. Obwas HanpasieHHOCMb
buoxumuyeckux npoyeccos 8 mviuieyrot pabome. CyuHocms OUOXUMUYECKOU adanmayuu npu
cuCmemMamuyecKol MolueyHol MpeHUposKe.

3aKOHOMEPHOCTH Pa3BUTHsI aJaNTAIIMOHHBIX OMOXMMHUYECKUX H3MEHEHHH: MpaBUIbLHOE
COOTHOILLIEHHE PAabOTHl M OTIbIXa, MPUHIUI CBEPXOTATOIICHUS, MPUHLMII Clenu(UIHOCTH,
HUKIUYHOCTh U OOpaTUMOCTh aJalTallMOHHBIX H3MEHeHHH. buoxmMmuyeckoe 000OCHOBaHUWE
NPUMEHEHUs CPEICTB M METOJIOB, YCHJIMBAIOLIUX aJalTallMOHHbIE OMOXMMHUYECKHE CABHIH.
3amaur OMOXUMHUYECKOTO KOHTPOJIS MPH 3aHATUSAX (PU3NUECKON KYIBTYpOil M CIIOPTOM.

Tema 12 Tpancnopm kuciopooa k pabomarowum motuyam. llompebdbrenue xuciopooa npu
MblueuHol pabome.

Moobwm3arus SHEPTeTUYECKUX PECYPCOB TIPH MBIIIIEYHOM padoTte. Kucimopoaubrit gomr.

PesynbpTaTel caMOCTOSTENbHON PabOTHl MO TUCIUIUIMHE MOTYT OBITh HMPOBEPEHBI BO
BpeMsI POMEKYTOYHON aTTeCTalluy IPU OTBETaX Ha TECTOBBIE BOMPOCHI.



5.2 OcobenHocTn OopraHm3anvm oﬁyqe}mﬁ Jid JIMI € OrpaHM4Y€HHBIMHU BO3MOKHOCTAMH
3A0POBbS U HHBAJIU/A0B

[Tpr HEOOXOIMMOCTH OOYJAIOIIUMCS U3 YUCIIA JIUI C OTPAHHYEHHBIMA BO3MOYKHOCTSIMU
3JI0POBBS U HHBAIHIOB (110 3asBJICHHUIO 00YYArOIIErocs) MPeI0CTaBIIsIeTCs yueOHas
uH(pOpMAaIKs B JOCTYIMHBIX (POpMaxX C YIETOM MX WHAMBUAYATbHBIX MICUXO(DU3HUECKUX
0COOEHHOCTEH:

- JUIS JIULL C HAPYLIEHUSIMU 3PEHUS: B TIeUaTHOU (hopMe yBeTMUEHHBIM LIPUPTOM; B hopme
AJIEKTPOHHOTO  JIOKYMEHTA; WHMBUlyaJIbHbIC KOHCYJIbTAIIUU c MIPUBJICYCHUEM
TU(dI0CYpIOTIEPEBOIUNKA; HHANBUAYAIbHbIC 3aaHHs], KOHCYJIbTAI[UU U JIp.

- JUIsL JIUIT C HAPYIICHUSIMU CITyXa: B TieyaTHOU hopMe; B (hopMe STEKTPOHHOTO JOKYMEHTA;
WHJIUBUlyaJIbHbIE KOHCYJbTAallUW C NPHUBJICUYECHUEM CYpPAONEPEBOIUNKA; HWHANBUIYAJIbHbIC
3a/1aHus], KOHCYJbTAllUU U Jp.

- 17151 JIUI] C HAPYILIEHUSIMU OMIOPHO-JIBUTATENILHOTO arnmapaTta: B ne4atHoit oopme; B popme
AJIEKTPOHHOTO JOKYMEHTA; UHIUBUIyAJIbHBIC 33/IaHUsI, KOHCYJIbTAIIUU U JIP.

6 @oHa OLEHOYHBIX CPEACTB JIfl MPOBeIeHUs] TEKYIIero KOHTPOJISl M MPOMeKYTOYHOI
arrecTauMu 00y4aroIMXCcs M0 JUCUMILINHE (MOTYJIIO0)

B cootBerctBum c¢ tpeboBanusmu DPI'OC BO pana arrecraiuu oOydaromuxcsi Ha
COOTBETCTBUE WX IEPCOHATBHBIX JIOCTIDKCHUH IUIAHUPYEMBIM pe3yiibTaTaM OOYYCHHS TI10
JTUCIUILIMHE (MOJIYJI0) CO3/1aHbl (JOH/IBI OLIEHOYHBIX CPEICTB. THUIMIOBBIE KOHTPOJIbHBIC 3a/1aHNUS,
METOJMYECKUE MaTepHualibl, OIMPEACISIONIME MPOUEAYPbl OLEHUBAHUS 3HAHUN, YMEHUH H
HABBIKOB, & TAKXKE KPUTEPUH U MOKA3aTENU, HEOOXOANUMBIE JUISI OLIEHKH 3HAaHUH, yMEHUI, HAaBBIKOB
U XapakTepu3yllnue dTambl (HOPMHUPOBAHHS KOMIIETCHIIMH B  IPOIECCE OCBOCHUS
00pasoBarebHOI MTPOrpamMMBbl, IpeAcTaBicHsbl B [Ipunoxennn 1.

7 Y4eOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE o0ecneyeHue TUCHHMILIMHBI (MOAYJIs1)

7.1 Ocnoenas numepamypa

1. Komos, B.Il. buoxumus : yueOnuk s By3os / B. I1. Komos, B. H. IlIsenoBa ; mox
obmelt penakuueit B. I1. KomoBa. — 4-e u3n., ucnp. u non. — Mocksa : U3natenscto KOpaiir,

2024. — 684 c.— (Bwicmee oOpasoBanue). — ISBN 978-5-534-13939-6. — Tekcr
NeKTpoHHBIH  //  OOpazoBarenbHas  miatgopma  FOpaiir  [caiit]. —  URL:
https://urait.ru/bcode/543995 (nara obpamenus: 12.03.2025).

2. Murtskuna, 0. A. buoxumus : yueOHoe nocobue / FO. A. Mutsikuna. — Mocksa :

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

3. Cycnsuok, I'. M. OcHoBbI Onoxumui : yaeOnuk / .M. CycnsHOK. — 2-€ u3/., UCTIp.
— Mocksa : UHOPA-M, 2024. — 400 c¢. — (Bsicriree o6paszosanue). — DOI 10.12737/1003787.
- ISBN 978-5-16-019160-7. - Texcr : AJIEKTPOHHBIN. - URL:
https://znanium.ru/catalog/product/2029874 (nara obpamenus: 31.05.2026)

4. Twuros, B. H. Knuaudeckas OnoxuMus: Kypc Jiekiui : yaeoHoe mocodue / B.H. Tutos.
— Mocksa : UHOPA-M, 2023. — 441 c. + Jlon. matepuainsl [DIEKTPOHHBIN pecypc]. —
(Knuanveckas mpaktuka). — DOI 10.12737/24551. - ISBN 978-5-16-012430-8. - TekcT :
anektpoHHbld. - URL: https://znanium.com/catalog/product/1983268 (mata oOpameHus:
01.03.2023). — Pesxum qoCcTyma: Mo MOAMUCKE.

7.2  Jlonoanumenvhas numepamypa



1. Jprok, B.T. buonornuyeckass xumus : yuebHoe nocobue s By3oB/ B.T. JIpioxk,
C. . Cxaap, B. T'. Kapues. — 2-e¢ uza., nepepad. u mon. — Mocksa : U3gatensctBo FOpaiir,
2020. — 292 c.— (Brwicmee oOpasoBanue). — ISBN 978-5-534-12077-6. — Tekct
anexkTpoHHbd  //  OOpasoBarenpHas  1iarpopma  FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/455494 (nara obpamenus: 01.03.2023).

7.3 Pecypcol unghopmayuonno-menekommynuxayuonnou cemu '""Hnmepnem',
6KIIouas npogheccuonanbHvle 0a3vl OAHHBIX U UHDOPMAUUOHHO-CRPABOUHDbLE
cucmemul (npu HeodXO0UMOCMU):

1. O6pasoparenshas miatpopma "FOPANT"

2. O6pasoparenbHas mwiatgopma "FOPAUT" - Pesxum noctyna: https://urait.ru/

3. DnekrpoHHO-OMOMMOTEeYHas cucteMa "ZNANIUM.COM"

4. DnexktpoHHO-OuOMoreunas cucrema "ZNANIUM.COM" - Pexum npocryma:
https://znanium.com/

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

6. Ilpesumenrckas OuOmmoreka wuM. b.H.EmpnuHa (0a3a JaHHBIX —Pa3IMYHBIX
npodeccroHa bHBIX 00acTeit) - Pexxum gocryma: https://www.prlib.ru/

7. HWudopmanmonno-crnpaBounas cucrema "Koucynprant [lmroc" - Pexum moctyma:
http://www.consultant.ru/

8 MarepuajbHO-TeXHHYECKOe oO0ecrevyeHHe IUCHUILIMHBI (MOAYJs) W IepeYeHb
HHGpOPMANMOHHBIX TEXHOJIOTHI, UCIOJIb3yeMbIX NMPHU OCYIECTBJIEHUH 00pPa30BaATEILHOIO
npouecca no JMCUMIVInHe (MO1YJII0), BKJIKYAasl NlepedyeHb MPOrpaMMHOro odecredeHust

OcHOBHOE 000pPYI0OBAHUE:

e KoMIIbrOTEPBI

e [IpoekTop

e Ou3KynbTypHOE 000PYI0BaHUE

o Mynprumenunitaeiii  kKoMriekT Ne2 B cocraBe:npoektop Casio XJ-M146,5xpan
180*180,kpemnieHne noToI0uHOE

IIporpaMMHoe obecrieyeHue:

o After Effects
o Autodesk SketchBook Designer 2013 Russian
e Microsoft Windows Server 2003 R2, x32 Ed.Russian
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BJIAJIUBOCTOKCKMII TOCYJIAPCTBEHHBI YHUBEPCUTET
KA®EPA MEJITMKO-BMOJIOT MUECKUX AUCHUTTJIIMH
@DOoH/] OLIEHOYHBIX CPEICTB
JUISl IPOBEJICHUSI TEKYILET0 KOHTPOJISt
Y IPOMEXKYTOYHOM aTTECTAlMU MO TUCHUILINHE (MOIYIIIO)

BUOXUMMUS YEJTOBEKA

Hanpasnenue u HanpaBiIeHHOCTh (IPOQIIIB)
49.03.01 ®usmnueckas KyabTypa. Copt u putHEC

I'ox nabopa na OIIOII
2025

dopma 00ydeHus
OuHas

Biagusoctok 2026



1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Haszsanne OITOII BO,
COKpalleHHOe

Kon u popmynupoBka KoMHeTeHIN

nu

Kon u popMynrpoBka HHANKATOPA TOCTIKCHUS

KOMIICTCHIIUHN

49.03.01 «dusnueckas
KyJIBTypa»
(b-@3)

OIIK-14 : CriocobeH ocymiecTBIATh
METOIUYECKOE 00eCIeYeHuEe U KOHT
POJIb TPEHUPOBOYHOTO ¥ 00pa30BaT
€JIBHOTO TpoIiecca

ol

OIIK-14.3x : Mcnonp3yeT KOMIDIEKC CPEACTB Jie
4eOHOM (PU3MUECKOH KyIbTYpHI, CHOPTUBHOH Me
JULUHBL, (hapMaKoJIOTHH M Maccaka Juis obecre
YyeHust mpouecca 3Q(HEeKTUBHOIO BOCCTAaHOBJICHH
sI CHOPTCMEHOB B TIOCT COPEBHOBATENILHBIN NIEpU

Komnerennus cuntaercs: chopMUPOBAHHOM Ha JTaHHOM dTarie B cliy4yae, €CIi MOJTy4eHHbIe
pe3yibTaTtel OOydYeHHMs [0 JUCLUIUIMHE OLICHEHbl IOJOXHUTEIbHO (JUara3oH KpUTEpUEB
OLICHUBAHUS PE3YJITATOB O0YUCHHUS «3aUTEHOY, «YIOBIECTBOPUTEIBHOY, «XOPOIIO», KOTITHYHOY).
B ciydae oTcyTcTBUS IOJIOKUTEIBHOM OLIEHKM KOMIIETEHIMsS Ha JAaHHOM 3Tale CUUTAETCs

Hec(OPMUPOBAHHOM.

2 [loka3aTe/iu OlleHUBAHUS NJIAHUPYEMBbIX Pe3yJIbTATOB 00y4YeHHUsI

Komnerennus OIIK-14 «CrnocobeH ocymecTBISITh METOIUYECKOE 00ecrieueHre u
KOHTPOJIb TPEHUPOBOYHOTO U 00Pa30BATEIBHOTO IPOIECCa)

Tabmuna 2.1 — Kpurepun orieHKM WHAUKATOPOB JTOCTHKCHUS KOMITCTCHITUN

Kox u popmynupoBka HHIUKAT
opa JIOCTHKCHHUST KOMITCTCHITUH

PesynbTarsl 00yueHus 1o JUCIUILTUHE

Ko
a
pe
3-
Ta

Tu
Il
pe
3-
Ta

Pesynprar

Kpurepuu onieHUBaHUS pPe3yNbT
aToB 00y4YeHHUsA

OIIK-14.3x : Mcnonp3yeT KoMl
JIEKC CPEJICTB JieueOHOH huznde
CKOH KyJIbTYpBbI, CIOPTUBHOI M

e/IMIMHBI, (papMaKoJIOruu U Ma

ccaxxa st o0ecIieueHus poIie

cca 3((eKTHBHOTO BOCCTAHOBII
€HHSI CTIOPTCMEHOB B TIOCT COpe
BHOBATEJIbHBIHN ITEPUO]]

PI

3H
aH
ne

IOJIOKECHNA HOPMATUBHBIX aKTO
B, OTpaaromunux aHTUAOIIUHT OB
V10 paboTy CIIOPTHBHO-YMPaBIIe
HYECKUX OpFaHH3aLll/Iﬁ pas3jinuH
Or0 YPOBHS. YMeeT ONpe/ielisiTh
pOOJIEMBI TOMTHUHTA TIPUMEHHUTE
JIbHO K OTAEIBHOMY BHJY CIIOPT
a.

OOBACHAET 3aHUMAIOIIIUMCS KJI
FOYCBBIC MYHKTHI aHTUIOMIMHTOB
BIX HOPMATHBHBIX aKTOB, JACT IT
paKTUYECKHE PEKOMEH/IAIINH 110
HX BBIIOJHEHHIO

Pl

ME
HHU

OpPraHU30BaTh YIeOHO-METOANY
€CKHE MEPONPUATHUS C aHTHIIOI
HHTOBOM TEMATHKOM I 3aHUM
AIOMINXCS PA3HOM KBaIM(pHUKAI]

WY B APAIUMIIMKACKOM U CYpAI
UMITHI-CKOM CIIOpTE

ITpoBOANT aHTUAOIIMHTOBEIE TE

MaTH4eckue 6ecebl, HHTEPAKT

WBHBIE 3aHITHUS C yIaCTHEM KOH
TUHI€HTA CIIOPTCMEHOB Pa3HOMI

KB (UK

PI

BbI

BJIaJICET ONBITOM pa3padaThiBaT
b QHTHJIONTUHTOBbIC M AHTUHAPK
OTHYECKHE MPOPHIAKTUIECKUE
NIPOrpaMMBbl JJIs A€TEH, IOJPOC
TKOB U MOJIOZIEXH C UCIIOJIb30B
aHHEM CPEJICTB aAaNTHBHOU pu
3MYECKON KYJIbTYpPBI U CIIOPTA,
a TaKKe pa3yingHbIX HOpM ImyOI
WKAIlMOHHON aKTUBHOCTH

Hcnonb3yeT ydeOHbIe 3aHATHI
1 CIIOPTUBHO-MACCOBBIX MEPOIT
puAaTuA aHTI/I}]OHI/IHFOBOﬁ U aHT
MHApKOTUYECKOU HAIIPaBIEHHO
CTH; B3aUMOJICHCTBYET C OpraH
H3alUsIMU [0 IOJTOTOBKE U U3]
AHUIO AaHTUIOMUHTOBBIX MaTepH
anoB

PIl

BbI

BHaHGGT TCXHOJIOITMAMU KOMILI
€KCHOI'O METOAUYECKOI'O obecn
€UEHHMS B BOCCTAHOBUTCIbLHBIN

[TpumeHsieT KOMIUIEKCHI yIpask
HeHuit 1e4eOHoi pU3nuecKoil k
YIIBTYPBI, BOCCTAHOBHTEIILHbIH




BI ¥ (hapMaKOJIOTHH

MIEPUOJ C UCIIOJIb30BAHUEM CpE
JICTB JieueOHON pu3nvecKon Ky
JIBTYPBI, CIOPTHBHOIN MEIULIUH

Maccax, aJanToreHsl H pu3no-

MPOLEYPHI 11 BOCCTAHOBICHH
S OHOPHO-IBUTATEIHHOTO aIla

para ¥ ceplieqyHO-COCYIUCTOI ¢

VCTEMBI 3aHUMAIOLINXCS

3 IlepeveHb OLIEHOYHBIX CPEACTB

Tabnuua 3amonHseTCs B COOTBETCTBHH € paszesioMm 1 PaGodeli mporpaMmbl JUCIATUTHHEL
(Moptyist).

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

KoHTpospyeMbIe IIaHupyeMbIe pe3
YIBTaTHl 00y4IeHUS

KonTponupyemble TeMBI
HCTIHTUTNHBI

HaunMeHoBaHHE OLIEHOYHOTO CPECTBA U TIP
encrasienne ero B POC

Ounas popma 00yueHHS

P/

3HaHUE : MOJIOKEHUS HOP
MAaTHUBHBIX aKTOB, OTpaXka
IOMKUX aHTUAOIIMHTOBYTO
paboTy CIOPTUBHO-YIIPAB
JICHYECKUX OpraHu3anuii
Pa3IMYHOTO YPOBHA. YMe
eT ONpeIeyATh NPOOIEMbI
JONUHTa TIPUMECHUTEIBHO
K OTIEIBHOMY BHAY CIIOp
Ta.

1.1. Pose 1 MecTO OnOXH
MUH B QU3UYECKON KYJIbT
ype B CBETE aHTHAOIHHTO
BOT'0 3aKOHO/IATENILCTBA.
OobwmeH BemecTB. CTPYKT
ypa KIETKH 1 OHOJIOTHIec
Kasl XapaKTepPHCTHKA OT/E
JIBHBIX CyOKJIETOUHBIX KO
MIOHEHTOB.

1.2. buonorudeckas poJib
0eTIKOB: 3HAYCHHUE B TPOI]
eccax KM3HEIEITCILHOCT
U ¥ B3aUMOJIENCTBHUE C TO
KCUYECKUMHU TIpernaparaMm
U UICHTUQUITUPYEMBIMU
KaK JOIMHTOBBIE. AMHHO
KHUCJIOTHI, UX (DU3UKO-XUM
HMYECKHE CBOMCTBA U KJIac
cuduranmss. OOMeH ek
oB. Perymsius OuocunTes
a OeJIKOB.

1.5. buonorudeckas poJib
1 KJIacCU(UKALUS YTIIEBO
noB. CTpyKTypa U CBOKCT
Ba MOHOCAXapHIOB U IIOJI
ucaxapuaos. [logaBnenue
yIJIEBOAHOTO 0OMEHA Belll
€CTBaMH JIOTIMHTOBOTO PsI
na. OOMeH yIJIeBOJIOB.

1.8. buosnepreTnyeckue
CUCTEMBI OpraHu3Ma. Azne
HosuHTpHU(DOoCchat (ATD).
Kpeatungocoar u aprun
nadocdar. [Tyru o6pazos
anust AT® u gpyrux mak
POPPrHYECKUX COCTUHEHH
it. OxucnurensHoe ocdo
puipoBanue. OKucIuTe
JIbHO-BOCCTaHOBUTEIHHBI
€ IPOLECCHI.

. IIpomesxyTouHnas at
Texkymuil KOHTPOJIb
TeCTaLM

3auér B hopme TecT
Huckyccus

a

3auéT B popMe TecT
KoHncnekr bop

a

3auér B opMe TecT
Tect bop

a

3auéT B hopme TecT
Huckyccust

a

3auér B opMe TeCcT
Koncmexr bop

a

3auét B opMe TecT
Tect bop

a

3auét B hopMme TecT
Huckyccust

a

3auét B hopMe TecT
Koncmexr bop

a

3auéT B hopMe TecT
Tect bop

a

3auét B hopme TecT
Huckyccus

a

3auét B hopMe TecT
Koncmekr bop

a

3auér B hopMe TeCcT
Tect a bop




1.12. TparcmopT KHCIOPO
J1a K pabOoTaIOIMM MBITIIII
am. [Torpebnenne kuciaop
0J1a TP MBIIICYHOU pabo
TE.

3auér B hopme TecT

P12

YMeHue : OpraHu3zoBaTh y
4eOHO-METOINIECKHE Mep
OTIPUATHS C AaHTUIOTTHHTO
BOM TEMAaTHUKOM JJIS 3aHU
MaIOLUXCs Pa3HOU KBaJIU
(uKanyy B IapaTuMITHIiC
KOM U CYpATUMIINII-CKOM
cropre

1.2. buonorudeckas poib
0eJIKOB: 3HAYCHUE B TPOIT
eccax KHM3HEIEATEILHOCT
M ¥ B3aUMOJEHUCTBHE C TO
KCHYECKUMHU TIperapaTramM
U UICHTH(DUITUPYSMBIMH
Kak JOIHHIOBBIE. AMHHO
KHCJIOTBI, UX (PH3HKO-XUM
HYECKHE CBOICTBA U KJIac
cudukanus. OOMeH ek
oB. Perynsius Ouocunres
a OeJIKOoB.

1.3. CtpoeHne HyKJICHHOB
BIX KHCJIOT. Jle30kcupunbo
HYKJICHHOBBIE KHCIOTSHI (
JHK) u moBpexnatomiee
JCHCTBHE HA HUX JONMHTa
.. DU3NKO-XUMHUYECKHUE CB
oiictBa /IHK. Pubonyxie
uHoBsie kucnothl (PHK).
Crpykrypa, cBOiicTBa U
YHKLUH OCHOBHBIX KJIaccC
o PHK.

1.5. buonorudeckas poJyib
1 KJIaCCU(UKALHS YTIIEBO
noB. CTpyKTypa U CBOKCT
Ba MOHOCAXapHIOB U IIOJI
ncaxapuos. [lonaBnenne
YTJIEBOJHOTO OOMEHa Belll
€CTBaMH JIOTIMHTOBOTO s
na. OOMeH yriIeBOJIOB.

1.6. JIunuasl, ©X OCHOBH
ble Onostornueckue GpyHk
uuu. CTpyKTypa, CBOMCTB
a mumuoB. Kitacenguxkan
nst munuaoB. JKUpHBIE KU
CJIOTHI MIX KJIaCCHU(HUKALS
1 HOMeHKIaTypa. PepmeH
TaTUBHBIHA pacraj u CHHT
€3 TPUIITULEPHUIOB H JIUI
UJIOB.

1.7. BogopacTBOpUMBIE B
ntamuHsl. JKupopactsopu
Mble BUTAMUHBL. Ponb BUT
aMMHOB B (DyHKIIMOHUPOB
aHUM OpraHU3Ma.

Huckyccus

a

3auér B hopMe TeCT
Koncnekr a bop

3auér B hopMe TeCT
Tect bop

a

3auér B hopme TecT
Huckyccus a

3auét B hopme TecT
Koncnekr a bop

3auér B hopMe TeCcT
CobecenoBanne a bop

3auér B hopMe TeCT
Tect bop

a

3auér B hopme TecT
Huckyccus

a

3auét B hopMe TeCcT
Koncnekr bop

a

3auéT B popMe TecT
CobecenoBanne a bop

3auét B hopMe TeCcT
Tect bop

a

3auér B hopme TecT
Huckyccus

a

3auéT B popMe TecT
KoHncnekr bop

a

3auéT B hopMe TecT
CobecenoBanne a bop

3auét B hopMe TecT
Tect bop

a

3auér B hopme TecT
Huckyccust

a

3auéT B hopMe TecT
Koncnekr (bop

a

3auéT B hopMe TecT
CobecenoBanne a bop

3auét B opMe TecT
Tect bop

a

3auét B hopme TecT
Huckyccust

a

3auét B opMe TecT
Koncnekr a bop

3auét B opMe TecT
CobecenoBanue a bop

3auér B opMe TeCcT
Tect bop

a




1.10. buoxumuueckue np
OIIECCHI MPU MBIIIIEUHOH I
eSITEIbHOCTH M B TIEPHOJ
BoccTaHoBJeHUs. Hapy
€HHE €CTECTBEHHBIX IPOI]
€CCOB THIEPTPOPHH U TIp
onudepayy npu TpeHUp
OBKax IO/ BO3JEHCTBUEM
JonuHra. buoxumust MbIin
€4HOTO COKpAILEHHS.

3auér B hopme TecT

1.11. buoxumus uzmuec

KHUX yNpaXHEHUHU U ClopT
a. O0mas HanpaBICHHOCT
b OMOXUMHIYECKUX TPOIIEC
COB B MBIIIEYHO# paboTe.

CymHOCTh OMOXIMHYIECK

Oli ajanTanuy Ipu CUCTe

MaTHY€CKOW MBIIIEYHOU T
PEHUPOBKE.

1.12. TpancnopT KUCAOPO
Jia K pabOTaIOINM MBIIIIIT
am. [ToTpeGnenne KuciIop
0J1a IPU MBIIIEYHON pado
TE.

PI3

HasrIk : BnasieeT onpITOM
pa3pabaTbIBaTh aHTUIOMH
HIOBBIE U aHTUHAPKOTUYE
CKHe TPO(PHUITaKTHIECKIE

MIPOrpaMMBbl JJIs I€TEH, 11

OJPOCTKOB U MOJIOJIEXKH C
HCIOJIb30BaHUEM CPEJICTB
aJanTHBHON (pr3mueckon

KyJbTYpPHI U CIIOPTA, a TaK
e PasInIHbIX GOpM my0
JIMKAIIMOHHOM aKTHBHOCT

u

1.4. Knaccugukanus 1 HO
MEHKJIaTypa (epMEHTOB.
AHTH-(epMEHTHOE IeHCT
BHE JONHMHTa. XUMHIECKa
st IpupoJa (PepMEHTOB, U
X (DyHKIMOHAJBHBIE TPYII
el Posib BUTAMUHOB, MET
QJUTOB U JIpyTUX (aKTOpo
B B (DYHKLIIMOHHUPOBAHUU
(depmenToB. Peryisiims ¢
€PMEHTATUBHBIX MPOLIECC
OB B KJIETKE.

1.8. buosnepreTnyeckue
CHCTEMBI OpraHusma. Aze
HozuHTpHupochar (ATD).
Kpeatundocoar u apriun
uadpochat. [Tyt obpazor
anust AT® u gpyrux mak
POIPIHYECKUX COCTUHEHH
#t. OxuciurensHOE hocho
punpoBanue. OKucIuTe
JIbHO-BOCCTaHOBHTEIIHHEI
€ POLECCHI.

1.9. Crpoenue u GpyHKIH
U KJICTKH ¥ OMOJIOTHYECK
nx MeMOpaH.

1.11. buoxumus pusudgec
KHMX yNpaXHEHUH U CIOpT

Huckyccus

a

3auér B hopMe TeCT
Koncnekr a bop

3auér B hopMe TeCT
CobecenoBanne a bop

3auét B opMe TeCcT
Tect bop

a

3auér B hopme TecT
Huckyccus

a

3auér B hopMe TeCcT
Koncnekr a bop

3auér B hopMe TeCcT
CobecenoBanne a bop

3auét B hopMe TeCcT
Tect bop

a

3auér B hopme TecT
Huckyccus

a

3auéT B popMe TecT
KoHncnekr bop

a

3auéT B popMe TecT
CobecenoBanne a bop

3auér B hopMe TeCcT
Tect bop

a

3auét B opMe TecT
Koncnekr bop

a

3auéT B opMe TecT
CobecenoBanne a bop

3auét B opMe TecT
Koncnekr bop

a

3auét B hopMe TecT
CobecenoBanne a bop

3auéT B hopMe TecT
Koncnekr a bop

3auéT B hopMe TecT
CobecenoBanue a bop

3auér B opMe TeCcT
Koncnexr bop

a




a. O01mas HanPaBICHHOCT
b OMOXUMHYECKUX TPOIIEC
COB B MBIIIEYHO# paboTe.
CymHOCTh OMOXIMHYIECK
Ol ajanTauuy Mpu CUCTE
MaTHYCCKOH MBIIIICYHOMN T
PEHHUPOBKeE.

3aqéT B hopme TecT

CobecenoBanne a

4 Onucanue npoueaypbl OCHUBAHUA

KauectBo copmupoBaHHOCTH KOMIETEHIMM Ha JaHHOM JTare OICHUBACTCS 110
pe3ynbTaTaM TeKYIIMX U MPOMEXKYTOUHBIX aTTECTAIMI MpPHU MOMOIIM KOJIWYECTBEHHON OIICHKH,
BBIpOKEHHOW B Oayax. MakcuMmainbHas cymma OayuioB 1o aucuuruimae (Moaynio) paBHa 100
Oaynam.

2Pacnipenenenue 6ayuioB 1O BUAaM y4eOHOM AeITeIbHOCTH

OI1EeHOYHOE CPENICTBO
Bux yueGHoii aesren Koncnexr Juckyccus
TecroBeIe 3a DKk3aMeH
BHOCTH CobecenoBanne M Hror
JTaHUS YCTHBIH
1 1
.i[-[eKL[I/IOHHBIe 3aHATH 10 10 20
IIpakTnueckue 3aHAT 10 10 20 40
ust
CamocrosiTenbHas pa 10 10
6ota
IIpomexxyTouHas att 30
ecranus
Htoro 20 0 20 30 30 100

Cymma 0amtoB, HAOpaHHBIX CTYICHTOM I10 BCEM BUIAM YYCOHOU JEATSIHEHOCTH B paMKax
JTUCITUTLIMHBL, IEPEBOJUTCS B OIIEHKY B COOTBETCTBUHU C TaOIHUIICH.

CymmMa Gano
s O1ieHKa 110 TPOMEX
YTOYHOH aTTecTaIu XapakTepucTHKa KauyecTBa ChOPMUPOBAHHOCTH KOMITETEHIINT
MO TUCIAILIN "
HE
CTyzieHT IeMOHCTPHpPYET CPOPMHUPOBAHHOCTh JUCIMILTHHAPHBIX KOMIIETEHIINH, 00Ha
PY’KHMBaeT BCECTOPOHHEE, CHCTEMaTHUECKOe U ITyOOKoe 3HaHue y4eOHOro Matepuana
o191 10 100 «3a4TeHo» / , YCBOWJI OCHOBHYIO JIUTEPATYPY U 3HAKOM C JOIOJHUTEIBHON JIUTEPaTypol, peKxoMe
«OTJINYHOY HJ/IOBaHHOU IPOTPaMMOii, yMmeeT CBOOOIHO BBIMOJIHATE NPAKTUYECKHE 3aJaHusl, P
YCMOTpEHHBIE TPOTrPaMMOH, CBOOOIHO ONIEpHpYeT NTPHOOPETEHHBIMH 3HAHUSAMH, yMe
HHSMH, TIPIMEHSIET UX B CUTYAIHSIX MOBBIIICHHON CIIOKHOCTH.
CTyzeHT 1eMOHCTpUpPYeT CHOPMHUPOBAHHOCTS JUCIUTLIMHAPHBIX KOMIIETEHITHN: OCHO
o1 76 110 90 «3a4TeHo» / BHBIC 3HaHUSI, YMEHUS] OCBOCHBI, HO JIOIyCKAIOTCSl HE3HAYUTEIbHBIE OIIMOKH, HETOUH
«XOPOLIO» OCTH, 3aTPYAHEHUS TIPH aHATUTHYECKUX OTIepalusiX, IepeHOCce 3HAaHUH U yMEHUI Ha H
OBbI€, HECTAH/IAPTHBIE CUTYAIHH.
CryzieHT AeMOHCTPHUpYeT CPOPMHUPOBAHHOCTD TUCIUIUIMHAPHBIX KOMIIETEHIIHI: B X0
«3a4TeHO» / Jie KOHTPOJIBHBIX MEPOIIPHUATHI HOITYCKAIOTCS 3HAYNTENbHBIE OIINOKH, TPOSIBIIETCS O
ot 61 mo 75 «yIIOBJIETBOPHUTENH | TCYTCTBHE OTAENHHBIX 3HAHUI, YMEHHI, HABBIKOB IO HEKOTOPEIM JUCIUILIHHAPHBIM K
HO» OMIIETEHIUSM, CTYACHT UCIIBITHIBACT 3HAUNTENbHbIE 3aTPYIHCHUS IPH OIEPUPOBAHH
Y 3HAHMSIMH M YMEHHSIMH IIPH X ITEPEHOCE Ha HOBBIE CHTYAIIHH.
e 3auTeHoy / VY crynenra He c(OPMUPOBAHEI AUCIUILIMHAPHBIE KOMIICTEHIIUH, TIPOSIBIISIETCS HEJIOC
or 41 10 60 «HEYJIOBJIETBOPUTE Y OpMHpOB P > 1P
TaTOYHOCTh 3HAHUH, YMEHHIA, HABBIKOB.
JIBHO»
«He 3a4TeHO» /
JlucuuniHapHble KOMIIETEHIIMH He copMHupoBaHbl. [IposBiseTcs mojaHoe WK Tpak
ot 0 110 40 «HEYIOBJIETBOPUTE o o
IEHOY THYECKHU ITOJIHOC OTCYTCTBUE 3HAHUU, YMEHNUHU, HABLIKOB.




S IlpuMepHbIE OLIECHOYHBIE CPeACTBA

5.1 UTtoroBbIii TECT

5.1 Ilpumepsbl TECTOBBIX 3aJaHU I

Tema Ne9

Tect Nel

1. BrexierouHoe mpeBpaiieHre BEIECTB Ha MyTAX MX MOCTYIJICHUS U BBIICICHHS
Ha3bIBACTCS: a) METa0OIM3MOM; 0) BHEIITHUM OOMEHOM; B) KaTabOIM3MOM; T') aHAOOIHM3MOM.

2. [Ipormecchl cMHTE3a CIOXKHBIX MOJIEKYI U3 00JI€e MPOCTHIX, COMPOBOMKIAIOLTHECS
noTpeOJeHNEM SHEPTHH, Ha3bIBAIOTCA: a) aHA00IM3MOM; 0) KaTaboIM3MOM; B) KOHJICHCAIIUEH; T)
MOJIMMEPU3ALIUECH.

3. [Tponyktamu nupodocharHoro pacmmpenus ATD spmsrores: a) AP u
docdopnas kucnora; 6) AM®D u nupodocdaTHas KHCIOTA; B) aICHO3UH U PochopHast KUCIIOTA.
4, Maxkpo3pruueckoi Ha3bIBa€TCS XMMHYECKasl CBSI3b, IPU Pa3pblBE KOTOPOM

W3MEHEHUE YpOBHS CBOOOHOM 3HEepruu coctamiseT: a) 10 kJx/mons; 0) 15 xJx/mMons; B) 20
k/x/monb; 1) 30 kJ/MOIb.

5. K MakpospruueckuM COeIUHEHHSM OTHOCATCS Bce, Kpome: a) AJlD; 0)
kapOamomndocdara; B) TIII0K030-6-ocara; r) kpeaTuHpocdara; 1)
dbocdoeHoNMUPOBUHOTPATHON KUCTOTHI.

6. bnu3kue mo XMMHYECKOU CTPYKTYpE COSAMHEHHsI, 00aalonife 0ANHAKOBBIMHU
OMOJOTUYECKIUMH CBONCTBAMH, SBJISIOTCS:

a. a) BUTaMHUHaMU; 0) U30MepaMu; B) TOMOJIOTaMU; I') BUTAMEPAMH.

7. Hapymienust B opranusme, BbI3BaHHBIE W30BITOYHBIM HAKOIJIEHUEM BUTAMUHA,
Ha3bIBAIOTCS:

a. a) TUIIEPBUTAMHHO30M; 0) THIIOBUTAMHUHO30M; B) aBBUTAMHUHO30M.

8. HukoTnHOBas KMCI0TAa M HUKOTHHAJL - 3TO BUTAMEphl BUTAMHHA!

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

9. Buramun B12 conepxut B cBoeM cocTaBe KaTUOH:

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

10. AHTUTIEITAPTUYECKUM SIBIISIETCS BUTAMUH:

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

11. ®u3nonornyeckoe Ha3BaHue BuraMuHa H:

a) aHTULIMHTOTHBIH; 0) aHTHCeOOppEIHbII; B) aHTUHEBPUTHBIN; T) aHTUPAXUTUUYECKHH.

12. OCHOBHBIMU HCTOYHHKaMU BUTamMuHa C SBISIOTCS: a) MSICHBIE TPOJYKTHI; O)
pacTuTeNbHbIE MPOYKTHI; B) MOJIOYHbIE MTPOAYKTHI.

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

0eKOBON MPUPOABI; B) KaTaau3aTopbl HEOPraHUYECKOM MPUPOJIBI; I') KaTalu3aTophl JTUIHUIHON
TIPUPO/IBL.

14. XonodepMEeHTOM  Ha3bIBAlOT: a) HAJMOJIEKYJISApPHBIH  KOMILIEKC, O)
MYJBTUIH3UMHBIM KOMIUIEKC; B) MNPOCTOM (PepMEHT; T) CIOXKHBIM (epMeHT; 1) (epMeHT-
CyOCTpaTHBII KOMILIEKC.

15. B cocraB kopepmenta ®MH Bxonut:a) ButamuH A; 06) ButamMuH B6; B) BuTamun
B2; r) sutamun K; 1) Butamun B12.

16. [TanTOTEHOBas KHCIOTa BXOAMT B cocTaB kKodepmenta:a) HAJl; 6) ®A/; B)
nupunokcanbdocdara; r) kosHzuMma A; 1) Tuamuanupodocdara.

17. Knerounsie (¢epMeHTbI, JOKaJIW30BaHHbIE B LUTOIUIA3ME, MPOSBISIOT
MaKCHMalbHYI0 aKTUBHOCTE Tipu pH Omm3koMm: a) 7;6) 2 - 3;8) 4 - 5;1) 9 - 10.

18. DepMEeHTHI, KaTATU3UPYIOIINE CHHTE3 OMOTOTUYECKHX MOJIEKYI ¢ ydacTruem ATD,
OTHOCATCS K KJaccy: a) Tpancgepas; 0) auras; B) rupoas; r) Juas; 1) u3oMepas.

19. DepMeHThI, KaTaJu3upYIOLIUe MPOIECcChl 1eKapOOKCHINPOBAHHSI OPraHUYECKUX

BEIIIECTB, OTHOCATCS K KJIaccy: a) m3oMmepas; 0) nua3; B) uras; ) Tpanchepas.



20. K MoHOcaxapugam oTHOCATCS: a) MalibTo3a; 0) GpyKTO3a; B) JIAKTO34; T') TeHapaH;
1) TTTUKOTEH.

21. ['moko3a sABIISIETCS: a) KETOreKCOo30M; 0) KETONMEHTO30i; B) alibJJOr€KCO30ii; T)
QJIBJIOTICHTO30H; 1) TUCaxapuaoM.

22. B cocraB caxapo3bl BXOIST: a) JBE MOJCKYJbI TIIOKO3BI; 0) JIBE MOJEKYIIBI
(GpyKTO3BI; B) IIII0KO3a U GPYKTO3a; T) TAIIAKTO3a U TIIFOKO3a.

23. [TponykToM ¢Qocdoponnza ManbTO3bl SBISETCS: a) IIIOKO3a M TajlakTo3a; 0)
III0K030-1-docdaT M TIOKO3a; B) TIOK030-6-gocdar u TiIrOKo3a; T) rimokose-l-hocdar u
rajaKTo3a.

24, Peakmus: AT® + I'mokoza — AJI® + ['mrok030-6-docdaT ocymiecTBisercs npu
Y4YacTHH: a) anboda3sl; 0) hochormokomyTassl; B) pochopuiiasbl; ) FeKCOKMHA3HI.
25. Cnoxnsie 3¢upsl BXXK ¢ raunepuHoM W MOMUIIUKINYSCKUMH CIUPTaAMH

COCTaBIISIFOT TPYIITY: &) CIIOKHBIX JIUMTUIOB; 0) MPOCTHIX TUMHIOB; B) (OCHATHIOB; T) JUOTBHBIX
JUIHUIOB.

26. Jlunuael B BHJIE KOMIUIEKCOB C O€IKaMHU BXOMST B COCTaB: a) MYJIbTHIH3UMHBIX
KOMILIEKCOB; 0) pubocom; B) cunaTeTasbl BXKK; 1) Ononorunyeckux MmeMOpaH.

27. [nmaBHBIMM JUOHIAMH MEMOpaH SBISIFOTCA: a) JOWUOJbHBIC JHMUABI; O)
TPUTIIULIEPUIBI; B) TITUKOIUIHABL T') GOCOIUTINIBI; 1) BOCKH.

28. a-CII0)KHOD(UPHBIE CBSI3M B MOJICKYJaX TPUTIUIEPUIOB TIOJBEPrarOTCs
TUAPONU3Y TMpH ydacTuu: a) docdonumnaser; 0) aleTUIXOIMH-ICTEPas3bl; B) JIHMMA3bl, T)
anmdCcTepassr; 1) pochopunassbl.

29. Briciive XUpHBIE KUCIOTHI B TpoIlecce HX Karadoiau3Ma pa3pylIatoTcs
MPEUMYIIIECTBEHHO MyTEM: a) MPOIIECCOB BOCCTAHOBJICHHUS; 0) 0-OKUCIIEHUS; B) [3-OKUCICHUS; T)
JIeKapOOKCUITMPOBAHUS; 1) THAPOIU3A.

30. [Tpottecc OmocuuTeza BIXXK nokamm3oBaH: a) BO BHEImIHEH MeMOpaHe
MUTOXOHJIpHi; 0) BO BHyTpeHHEell MeMOpaHe MUTOXOHJApHUH; B) B KJIETOYHON MemOpaHe; T') B
saepHoi MeMOpaHe; 1) B MeMOpaHe SHIO0IUIa3MaTHIECKOTO PETHKYITyMa.

31. OKucnuTeNnbHOE A€3aMUHUPOBAHUE0-aMUHOKHUCIIOT IPUBOIUT K 00pa30BaHHUIO: a)
0-OKCUKHCIIOT; 0) 0-KETOKHUCIIOT; B) HEMPEAEIbHBIX KUCIIOT; T') b€ HI0KUCIIOT.

32. B pesynbprare peakuuii 1eKapOOKCHIUPOBAHMUS MPOMCXOJUT OTIICIUICHUE: a)
okcuaa yraepoaa (IV); 6) amMuaka; B) BoAbl; I') aTOMOB BOJIOPO/A.

33. CybcTpaTamMul TUNIEOTHIA3bI SIBISIFOTCS: a) aMHUHOKHCIOTHI; 0) MOJIUIENTUIBL; B)
JUTICTITUIBI; T) OMOTEHHBIC AMUHBI.

34. depMeHTbl aMUHOTpaHC(heEPa3bl YCKOPSAIOT PEeaKkLUu: a) Ae3aMUHUPOBAHUS; 0)

NepeaMUHUPOBAHUS; B) BOCCTaHOBUTEJILHOIOAMUHHUPOBAHUS; TI) JAE€KapOOKCUIMPOBAHUS; [I)
TPAHCTIIMKO3WINPOBAHMSL.

35. Pubocoma npencrasisier coboii: a) HaAMOJIEKYISPHBINA KOMIUIEKC; 0) KIETOYHYIO
OpraHelly; B) MyJIbTUPH3UMHBIM KOMIUIEKC; ') HYKJICONPOTEHH; /1) CIIOKHBIN ()epMEHT.
36. YHuBepcalbHbIM aKKyMYJIATOPOM, JOHOPOM U TpaHC(HOPMaTOpPOM SHEPrUHU B

opranm3me sBisiercs: a) ['Td; 6) AT®D; B) UTD; r) 1,3-audochornunepunoBas Kuciaora; i)
TIIF0K030-6-docdar.

37. ITpouecc cunresa AT®, naymuil CONpsSKEHHO C PEAKLUAMH OKHCIIECHUS IIPU
ydyacTuM  aHcamOisi  JbIXaTeNbHBIX  (EPMEHTOB,  Ha3bIBaeTcs: a)  CyOCTpaTHBIM
dochopmnupoBanrem; 0) dorocuHTETHUECKUM (HOCPOPIIUPOBAHUEM; B) OKHUCIUTEIHLHBIM
dbochopunupoBanueM; r) pocdorpanchepasHoil peaKIuei.

38. DHepreTudecku HamOoJee BHITOJCH OOMEH YIJIeBOJOB, MAYIIMA MO MYyTH: a)
[JIMKOTeHOMN3a; 0) Op0o’KeHHU; B) AbIXaHUS; I') TIIMKOJIN3a; 1) [NIIOKOHEOTeHe3a.
39. CykuuHataeruaporenasa, kopepMeHTom kotopoii sisnsiercss ®AJI, otaaer aToMbl

BOJIOPO/Ia, CHATHIE C CyKIIMHATa, Ha: a) (rmaBonpoTenH; 0) kopepMeHT Q; B) IUTOXPOM C; T)
JKEJe30CepHbIE OCTKU.

40. CooTHomieHne sHepreTudeckux 3(PQGeKToB TIMKONIM3a W a’dpoOHOTO pacmaaa
TJIFOKO3BI cocTaBiseT: a) 1:2;6) 1:10; B) 1:15; 1) 1:19; 1) 1:38.



41. OHepreruyeckuii 3pPeKT B pacyere Ha €AMHHUILY Macchl (a3pOOHBIE yCIOBUS)
Ooypllie TIPW pacriajge: a) TJIKOo3bl; 0) TpHCTeapuHa; B) aclapardiHOBOW KHUCJIOTHI;, T)
dbocdoauokcuaneTona; 1) TIUIeprHa.

42. DHepreTudeckuid 3pdext Y-okucieHns: maTbMUTHHOBOM KUCIIOTHI paBeH: a) 130;
0) 147; 8) 100; 1) 437; nn) 38.

43. [TepBoe MecTO MO KOJMYECTBEHHOMY COACPKAHHUIO B OPTaHU3Max MPUHAJICKHUT:
a) 6enmkam; 0) BoJie; B) IMIIUAAM; T') MUHEPAJIbHBIM BEIIECTBAM; J) TIOJIHCAXapUIaM.

44, Bona, oOpa3yromiasics B mporiecce OOMEHa BEIIeCTB, Ha3bIBacTCS: a)
MIPOYHOCBSI3aHHOM; 0) SK30T€HHOM; B) YHJIOTCHHOI; T) HIMMOOWIM30BAHHOM.

45. AcconuupoBaHHas CTPYKTypa BOJbI 00pa3yeTcsl 3a CUYET: a) MOHHBIX CBs3CH; 0)

KOBaJIEHTHBIX CBA3€il; B) BOJOPOIHBIX CBS3€H; I') BaH-I€P-BaalbCOBBIX CBA3ECH.
46. Karunonsr Co2+ Bxomdar B coctaB ButamuHa: a) A; 6) C; B) E; r) B12; 1) B6.

47. OcCHOBOW KOCTHOW TKaHH SIBJISIFOTCSI COSAMHCHHMsS: a) Kaiublus U (docdopa; 0)
HATPHS ¥ KaJusl; B) KAJIBLH M XJI0pa; T') MU U a30Ta.

48. B cocraB muToxpomoB kinacca a BXoasaT katuoHsl: a) K+; 6) Cu2+; B) Na+; 1) Fe2+;
n) Zn2+.

Kpamkue memoouueckue ykaszanus

Tect BbBIMONHAETCS CTYIEHTOM HHAWBUIYaTbHO, B Tpeeliax BPEMEHH, YKa3aHHOTO
npenoaaBaresnieM. KoinuecTBo BOMPOCOB MPH TECTUPOBAHWUU HE AOKHO mpesbimaTh 30. Ha
KOKIBIA OTBET OTBOAUTCS 0 1 MHUHYTHI, 32 KOTOPYIO CTYAEHT IOJDKEH U3 MPEANIOKEHHBIX
BAapHUAaHTOB OTBCTOB HauTH HpaBHHbHLIﬁ 1 OTMCTUTH B TCCTC.

IlIxana oyenku

OneHka bannsl Onucanue
5 16-20 BBICTABJISIETCSI CTYJIEHTY, €CJIM CTYJICHT MPABHJIHO BBHITIOJIHUII BCE 3aJIaHUsI
4 12-15 BBICTABIISICTCSI CTYJICHTY, €CIIH CTYEHT BIMONHII He MeHee 80 % 3amanuii, nubo B 0TBETax 10
MyIIEHB! CYIIECTBEHHBIE OMNOKH
3 8-11 BBICTABIISICTCSI CTYJICHTY, €CIIH CTYJEHT BRIIONHII He MeHee 60 % 3amanuii, 1100 B 0TBETaX 10
MyIIEHBI CYIIECTBEHHBIE OINOKU
2 4-7 BBICTaBJISICTCA CTYACHTY, €CJIM CTYACHT HE BBIITOJIHUII 6outee 40 % 3a}:[aHPIﬁ, IIpyu 3TOM B OTBETA
X JIONYIIEHBI rpyOble OMNOKH
1 1-3 BBICTABIISICTCSI CTY/ICHTY, €CIIM CTYJeHT He BeInoHII O6onee 10 % 3amaHwuii, Ipu 5TOM B OTBETa
X JTOMTYHICHBI TPYObIe OITHOKH
5.2 Ilpumepsbl TECTOBBIX 3aJaHUH
Tema Nell
Tect Ne 2
1. CTpyKTYpHBIMU €AHMHHUIIAMH MBIIIIEYHOTO BOJIOKHA SIBIIIOTCS: a) MOJUCAXaPU/IbI;
0) MUOGUOPUILIIBI; B) TUIMOMPOTEUHBIL; T') OMOIOTHYECKHE MEMOPAHBI.
2. CapkonemmMa mnpezacraBisier coOoil: a) MeMmOpaHy; 0) NOJUNENTHI; B)
MYJIBIH3UMHBII KOMITIIEKC; T) pUOOHYKIICONPOTEUHOBBIM KOMILIEKC.
3. ToncTele QuIaMeHTBl COCTOST M3: a) aKTHHA; 0) MHUOIJIOOMHA; B) MUO3UHA; T)
TPOIIOHHHA; 1) KAPHO3WHA.
4. Benyiiyto poiab B MBIILIEYHOM COKpPAILEHUU UTPAIOT KATUOHBI: a) MarHus; 0)
HATPUS; B) Kalus; T) )Kemne3a; 1) KalbIus.
S, 3anacHbIM UCTOYHUKOM SHEPTHH B MBIIIILIE SIBJISIETCS: @) XOJIECTEPHH; 0) TIIMKOTeH;
B) MOJIOYHAs KUCJIOTA; T) TIIIOK03a; 1) KpeatuHdocadar.
6. B osHeprooOecniedyeHMM KpPAaTKOBPEMEHHBIX VIPAKHEHUH MaKCUMaJIbHON

MOIIHOCTH OCHOBHYIO POJIb UTPAET: a) TIUKOIN3; 0) KpeaTHHKUHA3HAs PeaKllvs; B) MUOKUHA3HAas
peaKIys; T) adpOOHBII pacraj TIIFOKO3HI.

7. HauGonpmmii BEIX0 SHEPTHH JOCTUTAETCS B: a) TIIMKOIK3e; 0) a9poOHOM pacmanie
TTFOKO3bI; B) KPEAaTHHKUHA3HOUW PEakIiy; T') MUOKHHA3HOUW PEaKITiy.
8. OO01Iee KOMTUYECTBO CBSI3aHHOTO KPOBBIO KHCIOPOAA - 3TO: a) KUCIOPOIHBIN

3arpoc; 6) KUCIOPOAHBIHN J10JIT; B) KUCIOPOAHBIN Ae(ULINT; T') KUCTIOPOIHAS EMKOCTh KPOBH.



9. MouHoCTh a3poOHOr0 3HEProoOpa3oBaHMs OLEHUBAETCS BEIHMUYMHOU: a)
kuciopogHoro 3ampoca; 6) MIIK; B) kuciaopoanoro nedunura; r) KUCIOPOAHOM €MKOCTHIO
KPOBH.

10. K ana’poOHbIM wucTouHMKaMm pecuHTe3a ATdD oTHoOcATCS Bce, Kpome: a)
KpEaTUHKUHA3HOW peakiuu; 0) MHUOKMHA3HOW peakiuu; B) MMKoin3a; r) cunreza ATO,
COTIPSKEHHOTO € 3JIEKTPOHOTPAHCIIOPTHON LEMBIO.

11. K menTugHeIM TOPMOHAM OTHOCHTCS: @) albJIOCTEPOH; O) aJApPEHAIMH; B)
COMAaTOTPONUH; I') TPUHOATUPOHUH; /1) TUAPOKOPTU3OH.

12. [Tpy UHTEHCUBHOW MBIIIEYHON pabOTe MPOUCXOAUT YMEHBIICHUE COJICPKAHUS B
KpOBH: a) TJIIOKarona; 0) Ba3oNpeccuHa; B) HOpaApeHaINHA; T') MHCYJIMHA; J1) TECTOCTEPOHA.

13. [To ¢opmyne cOamaHCHPOBAHHOTO THMTAaHUS CIOPTCMEHOB COOTHOIICHUE
OeNIKOB:KHUPOB:YIIIeBO10B paBHO (B %): a) 14:30:56; 6) 25:25:50; B) 15:15:70; r) 20:20:60; n)
10:20:70.

14, B cyrouHom pammone 1ioBima Oenka J0JpKHO ObITh He MeHee: a) 150 1; 6) 170 T;
B) 200 ;1) 120 ;5 1) 250 T.

Kpamkue memoouueckue ykaszanus

Kpamkue memoouueckue ykasanus

CTyneHT NOMKEeH H3YyYUTh OCHOBHBIE M JOIMOJHUTENbHbIE UCTOYHUKU JUTEPATYphl MO
TEMaM BBIOPATh OJMH MPABWIBHBIN OTBET U3 NPEIOKCHHBIX.

Llkana oyenxu

Ilxana oyenku

Kputepuu onieHku pe3ynbpTaToB

OmueHka Bamsr Omnucanue

5 16-20 BBICTABJISICTCS CTY/ICHTY, €CJIH CTYACHT PABUJIbHO BBIIOJHMII BCE 3a/IaHHs

4 12-15 BBICTABIISICTCSI CTYIICHTY, €CIIM CTYJCHT BRIONHIT He MeHee 80 % 3amanuii, MO0 B 0TBETaX 210
HYIICHBI CYIECTBEHHbIE OIINOKI

3 8-11 BBICTABIISICTCSI CTYIICHTY, €CJIM CTYJCHT BBINONHII He MeHee 60 % 3ananuii, 1n00 B 0TBETax 10
MYIICHBI CYIECTBEHHbIE OINOKI

2 47 BBICTABIISICTCSI CTYJICHTY, €CIIH CTYCHT He BeIonHUI Oonee 40 % 3amaHuii, IpH 3TOM B OTBETa
X JTOIYHICHBI TPYObIe OITHOKH

1 1-3 BBICTABIISICTCSI CTYIICHTY, €CIIM CTYJCHT He BBIoHMI Oosee 10 % 3amaHuii, mpu 5TOM B OTBeTa
X JOMYIIECHBI IPYObIe OIIMOKH

5.2 CobGecenoBanue — 3alMTa MHANBUAYATBHOI0 3aJaHUSI

IIpumepHbIii nNepeyeHb BONPOCOB MO TeMam/pasjenaM JAUCHUILVIMHBL  JJIS
cobecenoBanust

CtpoeHure HyKJIEHHOBBIX KHCIOT. [le3okcupubonykienHobie kuciaoTsl (JJHK). dusuko-
xummnueckne cpoiictBa JIHK. Pubonykneumnossie kuciotel (PHK). CtpykTypa, cBoiictBa u
¢yHKIMM 0cHOBHBIX Ki1accoB PHK

CunTe3 crienuduueckux OEJIKOB B KJIETKE, €r0 OCHOBHBIE ITAIbI.

Ponb HyKI€MHOBBIX KUCIIOT B CUHTE3€ Oenka. Perymnsmus cunresa Genka.

BuyTpukiierounble npeBpalieHus aMUHOKHUCIIOT.

Peakiiun nepeaMuHUPOBAHUS, 1€3aMUHUPOBAHNS, 1eKapOOKCUIIMPOBAHUS aMUHOKHUCIIOT.

CBs13b IpeBpaIlleHNT aMUHOKHUCIIOT C LIUKIJIOM TPUKApOOHOBBIX KHCIIOT.

Knaccudukanus n HomeHknarypa (epmeHTOB. XUMUdeckass Npupoaa (pepMeHTOB, MX
GyHKIMOHaIbHBIE Tpynnbl. Poib BUTAaMHUHOB, METAIOB M JIPYIrMX KO(aKTOpOB B
¢yHkunOHUpOBaHUM (pepMeHTOB. Perynsus ¢epMeHTaTUBHBIX NMPOLIECCOB B KIETKE.

VYcnoBus nmpoTekaHus peakuii OOMeHa BEIECTB B )KUBBIX OPraHU3MaXx.

Poinb ¢pepMeHTOB B 0OOMEHE BEIIECTB.

Oco0eHHOCTH XMMHUYECKOTO CTPOCHHUSI U CBOMCTBA (PEPMEHTOB.

Mexanu3sm JieiicTBus (hepMEHTOB.

buonornueckast pons u  kinaccupuramus yriaeBojgoB. CTpykTypa W CBOWCTBa
MOHOCaxapua0B U nosmcaxapusioB. OOMeH yrieBoJi0B



Kakue yrneBonpl BcTpedaroTcs B BaXHEMIIMX NpoAyKTax nuTaHua? Kakue u3 HUX
MOJIBEPIaloTCs MUILIEBAPUTEIHHBIM PEBPAILICHUSIM?

Kakue (hepMeHTBI YCKOPSIOT THIPOIN3 BaKHEHIIHMX yriaeBoaoB rumm? Kakue ycrmoBus
HEOOXOIUMBI JUIs JEHCTBUS 3TUX (EPMEHTOB?

Kak npoucxonut cuHTe3 M pacmajx InukoreHa B nedeHu? Kak perynupyrorcs 3TU
poNEecCch?

Kak ocymiecTBistoTCs aHa pOOHbIE MTPEBPAILEHHS TIIMKOT'€HA U TJIFOKO3bI (TTTUKOIN3)?

B xkakux peakmusax ocymecTtBisiercss pecuHte3 AT® B xone mmkonuza? Kakosa
sHepreTudeckas 3pPeKTUBHOCTH INIUKOIN3a?

Kakue npeBpaiiienust npoucxoAsT B a3poOHoi (aze yrieBogHoro oomena?

Kak mnpeBpamieHusi 1ukia TPUKapOOHOBBIX KHCJIOT CBA3aHbl C CUCTEMOW IepeHoca
MIPOTOHOB U AJIEKTPOHOB HA KUCTOPO U pecunre3a ATD?

KakoBa snepretnueckas 3 (HpeKTuBHOCTH a3pOOHOT0 OKHCIICHHUS YTIIIEBOI0B?

Kakyio ponb wurparor KemryHble KHCIOTHI B MpOLECCe NHUINEBAPEHUS JHUMHAOB U
BCAChIBaHMs TMPOAYKTOB WX muiieBapeHus? KakoBbl OMOXMMHUYECKHE IYTH 3TOTO BIHSHUS
JKEITYHBIX KUCIOT?

Kakne xmMuyeckue NpeBpalIeHUs NPOUCXOIAT NpH MoOwim3ammu JunuaoB? Kax
OCYIIECTBIISIETCS PETyIsLUs ATOro mporecca?

KakoBa sHepreruueckas 3pGeKTUBHOCTh OETa-OKHUCICHUS KUPHBIX KUCIOT (HA MpUMEpe
0001 )KUPHON KUCIIOTHI)?

KaxoBbl ipeBpaliieHyst KETOHOBBIX TeJl B IPOLECCAX IHEPIETUUECKOT0 oOMeHa?

[TocnenoBarenbHOCTh XUMHUECKUX PEAKIIMA TPH MBIIIEYHBIX COKPAIICHUSX ?

Kakue xumuyeckue npespaiieHust IpOUCXOAST IIPU pacciiadIeHUy MBI ?

KaxoBa pons AT® B 1Byx(pa3Hoii MbIIIEYHON AESITETLHOCTH?

Ckopoctb pacxogoBanusi AT® npu HanpsHKEHHOM MBIIIeYHOM padoTe?

Uro mnoHMMaeTcs TMOJ MOIIHOCTbIO, EMKOCTBbIO, CKOpPOCTBIO pa3BepTHIBAHUS U
3¢ (HeKTHBHOCTBIO TIpoIieccoB pecuaTe3a ATD?

KakoBbl MOIIHOCTH, €MKOCTh W CKOPOCTh pa3BepThIBaHUS KpeaTHHPOCHOKHMHAZHON
peaKIuu 1 Kakue OnoxumMmudeckue (HakTopbl UX OMPEACISIOT?

KakoBa pons  kpeatuHpocaTHOMi peakuy B 3HEPreTHUECKOM 00ECTIeYeHUH MBILIEYHON
pabotsi?

Posb rMKoIM3a B SHEPreTHYECKOM 00eCIIeYeHNH MBIIIIEYHOH paboThI?

B uem 3akiiouaercs CyIIHOCTh MHOKHMHA3HOM peakIUH, M KakoBa €€ poJib B
HHEPreTUYECKOM 00eCrieueHNH MbIIIEeYHOH paboThl?

KakoBbl ~ MakcUMallbHblE  MOIIHOCTb, €MKOCTb, CKOPOCTb  pa3BEpTbIBAaHUS U
3 peKTUBHOCTH a3poOHOoro pecuHTe3a AT® u kakue bnoxumudeckue (pakTopbl UX ONpenesoT?

KakoBa ponp aspobHoro myru pecunreza ATD B sHepreTHyecKkoM OOECTICUCHHH
MBILIEYHOH pabOThI?

JlaiiTe XapakTEpUCTUKY SHEPTeTUUECKOro oOecreueHus YNpaXHEHUH, CIennuPpUIeCKuX
Ui n30panHoro Bamu Buga Gpu3KyabTYpHO-CIIOPTUBHOM J1€ATEIBHOCTH.

BognopacrBopumbie BuTamuHbI. JKupopacTBoprMble BUTaMUHBL.  Poib BUTaMHHOB B
(YHKIMOHMPOBAHUM OpraHM3Ma XHMHUYECKHE TNPEeBpallleHHs JMIUAOB B  IPOLEccax
MUIIEBapEHUsl.

Burtamunsl, ux kinaccudukams.

OO01re npeacTaBiIeHns 0 XUMUYECKOM CTPOEHUHU  Pa3IMYHbIX BUTAMUHOB.

MexaHU3MBbl BO3/IEHCTBHSI BATAMHUHOB Ha OOMEHHBIE ITPOLIECCHI.

Ponw BuTaMuHOB B 00pa3zoBaHuu (PEepMEHTOB.

[ToHATHS O TUIIOBUTAMHHO3€, AaBUTAMUHO3€E, TUIIEPBUTAMUHO3E.

Bnusinue 3aHsATHI pa3nuyHBIMUA BUAAMH CHIOPTa Ha MOTPEOHOCTh OpraHU3Ma 4elloBeKa B
BUTaMUHAaX.

Kpamkue memoouueckue ykasanus



CTyaeHT JOMKEH U3YyYUTh OCHOBHBIE U JOMOJHUTEIbHBIE ICTOUHUKH JTUTEPATYPHI I10 TEME
Y TIOATOTOBUTHCS K COOECEIOBAHUIO TI0O PEKOMEH TyeMbIM BOTIpOCcam/
IIxana oyenku

Kputepuu oneHku pe3ynbTaToB
o Bansr Onucanne

BBICTABIISIETCSI CTYJICHTY, €CIIM CTYJIEHT BCECTOPOHHE PACKPBLI TEMY

BBICTABILACTCS CTYJICHTY, €CIIM CTY/AEHT B 1IEJIOM PacKpbll TEMY, HO B OTBETaX JOIYCTUII HE3HAY
UTEIbHbIC HETOUYHOCTH

BBICTABJLICTCS CTYJICHTY, €CIM CTYACHT HEMOJIHO PAaCKpPhLI TEMY

BBICTABIISICTCSI CTYJICHTY, €CIIM CTYJIEHT IJIOXO OCBETHII TEMY

BBICTABIISIETCSI CTYJICHTY, €CIIM CTYJEHT HE PACKphLI TEMY

Rofw] & (o|z
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5.3 KoHCHeKT JIeKInu

KommiekT 3a1anuil Juist COCTaBIEHUS! KOHCIIEKTa

CryneHT BBINONHIET KOHCIEKT 1o TeMe "[leproau3anus HHANBUAYAIBHOTO pa3BUTHS"

Paznienbl KOHCHIEKTA:

buosHepreTuueckrue CUCTEMbI OpraHu3Ma.

Anenosunrpudocdar (ATD).

Kpearundocdar u apruanadocdar.

ITytu o6pazoBanust AT® u 1pyrux Makpo3IpPru4ecKux coeIMHEHHUH.

OxucnurensHoe Gpochopunrpoanne. OKUCIUTEITHHO-BOCCTAHOBUTEIBHBIE TPOLIECCHI.

CTyIeHT BBINONHAET KOHCHEKT 1o TeMe "llepuoauzanust UHAUBUyalIbHOTO pa3BUTHUS"

Paspnensl koHCIIEKTA:

buosnepreTuueckue CUCTEMbl OpraHU3Ma.

Anenosuntpudocdar (ATD).

Kpearundocdar u aprunundocdar.

[Tytu obpazoBanust AT® u Ipyrux MakpoOIPrUIECKUX COSITUHEHHA.

OxucnutensHoe pochopunrpoanre. OKUCIUTETbHO-BOCCTAHOBUTEIBHBIE TPOLIECCHI.

Kpamxue memoouueckue ykazanus

CTyneHT AOKeH M3Y4UTh TEOPETHUYECKHI MaTepuall MO TeMe M COCTaBUTbh KpaTKUil
KOHCIEKT MO MPEUIOKEHHBIM pa3jiesiaM. B KOHCIEKTE HeoOX0auMo HauboJjiee MOJHO OTpa3uTh
COJIEp/KaHUE 3aJJaHHOW TEMbI MCIOJb3Ys KaK COJAEpKaHHUE OCHOBHOM TaK M JOIOJHUTEIBHON
JUTEPATYpPHI.

Llkana oyenxu

Kpurepuu onieHkH pe3ynnbTaToB

No Bamisr Omnucanne
5 10 BBICTABJISIETCS CTYJIEHTY, ECIIM CTYJEHT BCECTOPOHHE PACKPBUI TEMY 3a/IaHUS
4 4 BBICTABJISIETCS CTYIEHTY, ECJIM CTYEHT B LIEJIOM PACKPbUI TEMY 3a/IaHHUs, HO B OTBETAX JOIYCTH
J1 HE3HAUUTETBHbIE HETOYHOCTH
3 3 BBICTABIICTCSI CTYICHTY, €CIIM CTYJCHT HETIOJIHO PACKPBLI TEMY 3aIaHHs
2 2 BBICTABIICTCSI CTY/ICHTY, €CIIM CTYICHT TUIOX0 OCBETUII TEMY 33 IaHHsI
1 1 BBICTABJISIETCS CTYJIEHTY, ECIIM CTYJEHT HE PACKPBUI TEMY 3a1aHus
5.4 luckyccus

KoMmmiekT npuMepHbIX BOIIPOCOB JIsi JUCKYCCUU

N3 kakux craguii CKJIAQJBIBAIOTCS TIPEBPAICHHS BEIIECTB B XOJAE ACCUMUIISAIUUA U
JTUCCUMUIAIIAN?

B d4em mnposiBiseTcs B3aMMOCBSI3b MEXIYy aHAOOMWYECKUMH H KaTaOOJIWYECKUMH
npoieccamu?

Kakune wu3meHeHus B oOMEHE BEIIECTB MPOUCXOIAT C BO3PACTOM, IO/ BIIHSHUEM
(G yHKIIMOHATHHONU aKTUBHOCTH?

Kaxkoe BausitHue Ha 0OMEHHBIE TTPOIIECCH MOXKET OKa3bIBATh MUTAHUE?

KakoBbl OCHOBHBIE HAmpaBiCHHWs HM3MEHEHUl OOMEHHBIX TIPOIIECCOB B  XOJE
MIPUCTIOCOOJICHHUST OpTraHU3Ma K MEHSIOIIUMCSI YCIIOBHUSIM CYIIIECTBOBaHUS?



Kakue ¢pyHKunM B 0OMEHE BEIECTB BBHIIOIHIIOT CTPYKTYPHBIE KOMIOHEHTHI KIETKH?

KakoBo ctpoenne depmentoB? Uto Ha3wsiBaroT kopepmeHTOM, anmodepmentom? Kakopa
POJIb 3TUX CTPYKTYPHBIX KOMIIOHEHTOB (hepMeHTa B (DepMEHTATUBHOM KaTajuse?

UYro Takoe n3zodepmMeHThI?

B gem cyniHocTh akTHBanuu 1 nHrHOMpoBanus pepmenToB? Kakue akTopsl OKa3bIBAIOT
aKTUBHpYIOILIeE M MHTUOUpYIOllee BIUsSHUE Ha (pepMeHTHI?

B yewm 3akmoyaercs MexaHu3M (PEPMEHTATUBHOTO KaTaiu3a?

Jaiite onpeseneHne NOHATUIO «BUTAMHHBDY.

Kak knaccudunumpyrorcst Buramunsl? [IpuBenuTe npuMepsl BATAMUHOB Pa3HBIX KIIACCOB.

Kakue ¢yHKIMM BBIMONHSAIOT B OpraHu3Me BOAOpacTBOpHMble BuTamuHbl? [IpuBenute
KOHKPETHBIC TIPUMEPBI TAKUX (YHKITHIA.

KakoBbl GyHKIIMM B OpraHU3Me BaKHEUIITUX JKUPOPACTBOPUMBIX BUTaMUHOB: A, /I, E, K?

YTo moHUMaETCs MOJI «aBUTAMHHO30M», «TUTIOBUTAMHHO30M», «TUTIEPBUTAMHHO30M»?

[loueMy HemocTaTok B MHINE BOJOPACTBOPUMBIX BUTAMUHOB OBICTpee MNPHUBOIUT K
pPa3BUTHIO TMIIOBUTAMUHO3a, YEM HEIOCTATOK KUPOPACTBOPUMBIX BUTAMUHOB?

KakoBbl 0COOEHHOCTH MOJEKYISIPHOTO CTPOCHHUS aJeHO3ZHUHTPUGOCPOPHONH KHUCIOTHI
(AT®) u kakoBa ee pojb B )KUBBIX OPraHU3MaXx.

1. Kakue Makpospruueckie COeMHEeHUs COJePIKaTCs B MBIIICYHON TKaHU, KaKOBa
MX KOHLEHTpALUs U JOKaIu3anus?
2. Copneprxanue, CBOMCTBa, CTPYKTYpHasi OpraHu3alys 1 posib BaXXKHEHIINX OEIKOB

MBIIIEYHON TKaHU: MHO3WHA, aKTHHA, TPOIIOHUHA, TPOITOMHUO3MHA, OEJIKOB CApKOILIa3Mbl, OEJIKOB
CTPOMBI, OEITKOB siiep?

3. [TocnenoBarenbHOCTh XMMUUECKUX PEAKLIUN IPU MBIILIEYHBIX COKPAILIEHUSAX ?

4. Kakue xumudeckue npeBpaieHus IpOUCXOAIT P PaCcCIaOIeHUH MBIIIIT?

S. KakoBa porns AT® B 1Byx(ha3HOI MBIIIEUHON ACATEITBHOCTH?

6. Cxopoctb pacxonoBanusi AT® mpu HanpspKeHHOHN MbIIeuHo padoTe?

7. Uto moHMMaeTcs IMOJ MOIIHOCTbIO, EMKOCTbIO, CKOPOCTbIO pa3BEPThIBAHUS U
s dexTuBHOCTHIO MTpoLieccoB pecuHTe3a ATD?

8. KakoBbl ~ MOIIHOCTb,  €MKOCTb M  CKOPOCTb  pa3BEpThIBaHUS
KpeaTuH(pocHoKnHA3HON peaKMy U Kak1e OMOXUMHUYECKUE (PaKTOPhI UX ONPEIESIOT?

9. KakoBa pons kpeatuH(pochaTHON peakiud B SHEPreTHUYECKOM OOeCTieYeHUH
MBILIEYHON paboThI?

10. Ponb rmukonu3a B 3HEpreTHUECKOM 00EeCTIeUeHUU MBIIIEUHOM paboThl?

11. B uem 3akmrodaercs CyIIHOCTh MHUOKMHA3HOM pEakIMM, U KakoBa €€ POjb B
HHEPreTUUECKOM 00ECIIeUeHUH MBILIEUYHOM paboThI?

12. KakoBbl MakcHMalbHBIE MOIHOCTb, €MKOCTb, CKOPOCTb pa3BEPTBIBAHMS MU
s dexTuBHOCTH adpobHOTO pecunTe3a ATD u kakue Ouoxumudeckue HakTopbl UX OMPEESIIOT?

13. KakoBa ponpb aspo6Horo nmytu pecunreza AT® B sHepreTnueckom obecredeHnn
MBIIIEYHON PabOTHI?

14. JlaliTe XapakTepUCTHKY HHEpPreTH4YecKOoro oOecledeHus YIpaKHEHUM,

cnenuduyeckux g n3dpanHoro Bamu Buja pU3KyIbTypHO-CIOPTUBHOM €S TEIBHOCTH.

Kpamxue memoouueckue ykazanus

I'pynnoBas nuckyccust o6pazyercst Kak MpoLecc TUaTorMueckoro oOmeHusl y4aCTHUKOB,
B X0JIe KOTOPOTO MPOUCXOIUT (OPMHUPOBAHUE MPAKTUYECKOTO OMNBITA COBMECTHOTO y4acTHUs B
00CYXJIEHUH U pa3pelieHuH TEOPETUYECKUX U MPAKTHUYECKUX IIPOOIIEeM.

Ha cemunape-qucKyccuy CTYJEHT Y4YUTCS TOYHO BBIpaKaTb CBOM MBICIHM B JIOKJIAax U
BBICTYIUICHHSIX, AKTUBHO OTCTauMBaTh CBOK) TOYKY 3pPEHUS, APIYMEHTHPOBAHHO BO3PAXKATh,
OINpoBepraTh OMIMOOYHYIO MO3MIMIO COKYpCHHMKAa. HeoO0XOoAMMBIM yCIOBHEM pa3BepThIBAHUS
MPOAYKTUBHON TUCKYCCHUHU SIBIISIFOTCS JIMYHBIE 3HAHUS, KOTOPbIE MPHOOPETAIOTCS CTYIEHTaMHU Ha
OpeIbLAYIINX JEKIHUAX, B POLIECCE CAMOCTOATENBHON paboThI.

CeMuHap-IuCKycCHsl  BKJIIOYAeT  CIEAYIOLIME  JTambl:  BCTYNUTEIbHOE  CJIOBO
IpernoJiaBaTess; IMCKYCCUs IO BOIIPOCAM CEMUHApa; MOABEIEHHE UTOIOB, pe(IeKCHs.



B 3akimoueHue KaxJa0My yYaCTHUKY JUCKYCCHM IPEAIAracTcsi BbICKA3aThCs O TOM, Kak
W3MEHUJIOCH €T0 BUACHUE 00CYKIaeMbIX BOIIPOCOB B XOJI¢ CEMUHApa.

IIxana oyenku

Kputepuu oneHku pe3ynbTaToB

OrneHka Bansr Onucanne
5 5 BBICTABIISIETCSI CTYIEHTY, €CIM CTYAEHT IPABUIILHO BBIIIOJIHMII BCE 3aJaHUs
bl

BBICTABJISIETCS CTYJIEHTY, €CIH CTYIEHT BBLIIOIHII He MeHee 80 % 3amanuii, 1100 B OTBETAX 10
4 4 > il

MYNICHBI CYIICCTBEHHBIC OMMOKH

BBICTABJISIETCS CTYJIEHTY, €CIH CTYAEHT BEIIOIHUI He MeHee 60 % 3amanuii, 1100 B OTBETAX 10
3 3 9 bl

MYIICHBI CYIECTBEHHbIC OIIHOKI

BBICTaBJISICTCS CTYICHTY, €CJIU CTYASHT He BIMOIHII Ooiiee 40 % 3amaHuii, TPy 3TOM B OTBETa
2 2 >

X JONYIICHBI IpyOble OITHOKH

BBICTABJISIETCS CTYIEHTY, €CIIH CTYEHT He BHIIOIHII Ooiiee 10 % 3amaHuii, mpu 3TOM B OTBETA
1 0-1 > ’

X JTOITYIICHBI TPYObIC ONMTHOKU
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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

®

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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