MHWHOBPHAYKU POCCUA
BJIAJJMBOCTOKCKUI IT'OCYJTAPCTBEHHBI YHUBEPCUTET

KA®EJPA ME/IMUKO-BMOJIOT MUECKUX AMCHUITJIIMH

Pabouast mporpaMma qTUCHUTITAHBI (MOTYJIs)
BUOXUMUS YEJIOBEKA

Hanpasnenue u HanpaBiaeHHOCTH (TIpoduIIb)
49.03.01 dusznueckas Kyaprypa. Ciopt u ¢puTHEC

I'ox Habopa na OIIOII
2024

dopma 00ydeHuUs
OYHas

Bnagusoctok 2025



PaGouass mporpamma aucuumiuHbel (Momyns) «buoXuMmusi uenoBeKa» COCTaBI€HAa B
cootBercTBUM ¢ TpeboBanusiMu ®I'OC BO no nanpasienuto noarotoBku 49.03.01 dusnveckas
KynbTypa (yTB. mpukazoM MwuHoOpHayku Poccum ot 19.09.2017r. Ne940) u Tlopsiaxom
OpraHM3allMl U OCYIIECTBIEHHUS OO0pa30BaTEIbHOM JEATENBHOCTH MO0 00pa30BaTEIbHBIM
IporpaMMam BhICIIEro 00pa3oBaHus — IporpamMmmamM OakajiaBpuara, porpaMMam CleluaaInuTeTa,
porpaMMaM MarucTparypsl (yTB. mpukazoM MunoOpnayku Poccun ot 06.04.2021 1. N245).

CocraBurenb(n):

Tavnynnuna FO.U., 0oxkmop meouyunckux nayx, npogeccop, Kageopa meouxo-
ouonocuueckux oucyuniun, Gaynullina. YI@vvsu.ru

VYTBep:kIeHa Ha 3aceaHuu Kadeapbl MEJUKO-OMOIOTHYeCKUX AucuIuiud ot 13.05.2025

, poTokoi Ne 5

COI'JTACOBAHO:
3aBe uii kadeapoi (pa3paboTurka AOKYMEHT MOAIIUCAH
Ayttt q) AP (p P ) SJEKTPOHHOMU NMOAITUCBHIO
MapKI/IH B.B. Ceptuduxkar 1705675656
Howmep Tpan3zakimu 0000000000E2A48A
Buagener Mapxun B.B.




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

ens mucrunauael "buoxumus denoBeka" — GOpPMHPOBAHHE TPEICTABICHUS O
[EJIOCTHOM CTPOCHHU M (PYHKLIMOHHPOBAHUH UYEIIOBEUECKOTO OPraHM3Ma; MOJyYeHHE 3HAHUH O
XUMHYECKON CTPYKType M OOMEHE BEIEeCTB B OpraHM3Me 4YeJoBeKa, M3ydyeHHe 0COOEeHHOCTeH
OMOXMMHYECKHX TPOIECCOB MPH (PH3UUECKUX TPEHUPOBKAX.

3anauu JUCIUIUINHBIL:

1. 3HaKOMCTBO C XMMHUYECKUMH IPEBPAILICHUSIMU B OPraHU3ME UYEJIOBEKA, JICHKAIIUMU B
OCHOBE KM3HEACSITEIbHOCTH, 1 OCOOEHHOCTSIMH PETYJISALUNA OOMEHHBIX ITPOIECCOB.

2.M3yueHne OMOXMMHYECKHUX MPOIECCOB, OOCCIICUMBAIONIUX BBIMOJHEHUE MBIIICYHON
paboThl, 3aBHUCUMOCTh XapakTepa M TJIYOMHbl XUMHUYECKUX H3MEHEHH B OpraHu3Me OT
OCOOCHHOCTEH  BBITIONHSEMOW  (DM3MUECKOH  HArpy3KH, 3aKOHOMEPHOCTH  TPOTEKaHUS
BOCCTAHOBUTEJIbHBIX IPOIECCOB M IPOLIECCOB OMOXMMHUYECKOW aJanTali TOJ BIHSHUEM
CHUCTEMAaTUYECKON TPEHUPOBKH, 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)

Pe3ynbTaThl 00y4eHUs MO TUCIIUTUTHHE

Kon u Komn
HazBanue (dbopmyarpoBKa
OTIOI BO, | dopmymmpoka | yymcaropa | KOA
COKpAaICHHOC |  gommeTeHIUN AOCTUXKCHUA pe3ynb DopMyIupOBKa pe3ysbTara
KOMIICTCHITHA
TaTa
49.03.01
«Dusnueckas
KYJIBTypa»
(b-@3)

B mporecce ocBoeHUS JTUCIUIUIMHBI PEMIAIOTCS 3aJadll BOCIHTAHUAS TapMOHUYIHO
pa3BUTOM, MATPUOTUYHONW U COIMAILHO OTBETCTBEHHOW JTUYHOCTH HA OCHOBE TPAIHIIMOHHBIX
POCCHICKHX JTyXOBHO-HPABCTBEHHBIX U KYJIbTYPHO-UCTOPUICCKUX IICHHOCTEH, TPEICTABIICHHBIC
B Tabmume 1.2.

Tabmuna 1.2 — [{eneBbie OpueHTHPHI BOCTTUTAHUS

BocnurareabHble 321241 ®opmMupoBaHHe HEHHOCT i LeneBble OpHEHTHPDI

(I)OpMI/IPOBaHI/le rpamancxoifl MO3UIUU U TTATPUOTU3MA

Bocnuranue yBaxeHus: K MCTOPUU U

['ymanu3m AKTUBHASI KU3HEHHAS TTO3UIIHS
Yy
KynbType Poccun

®opMHpoBaHHe TyXOBHO-HPABCTBEHHBIX LIEHHOCTEH




Bocnuranune HPaBCTBCHHOCTH, B3aI/IMOHOMOIIII) u

I'ymanHOCTB
MUWJIOCEPAUS U COCTPAJaHUs B3aMMOYBaXKEHUE

®opMHpoOBaHHe HAYYHOT0 MHPOBO33PEHHS M KYJbTYPbI MbIIIJICHHUSA

DopMupoBaHUE OCO3HAHNS IEHHOCTH
HAyYHOTO MUPOBO33PEHUSI U KpUTHIecKoro | JlocTomHCTBO Kusnemrobue
MBIIITICHHS

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

@DopMHpOBaHHUE HABBIKOB ITyOJIMIHOTO KH3HE Jlo6poxxenaTenbHOCTh U
BBICTYIUICHUS M TIPE3CHTAUH CBOUX UJIEH OTKPBITOCTh

2 Mecto aucuMiiinHbl (MoayJs) B crpykrype OITIOII

Cormacao tpeboBanusim GI'OC BO pucuuminHa HaXOOuTCs B 00s3aTEIbHOM YacTH
yueOHOro IjaaHa

3. O0beM AUCHUNJIMHBI (MOAYJIs1)

O0vemM aucHUIUIMHBL (MOJYJSI) B 3a4eTHBIX €AMHHUIAX C YKa3aHUEM KOJHYEeCcTBa
aKaJeMUYECKUX YacoB, BBIJCICHHBIX Ha KOHTAKTHYIO paboTy ¢ oOydarommumucs (10 BHIAM
y4eOHBIX 3aHATHI) U HAa CAMOCTOSITENbHYIO paboTy, IPUBE/IEH B Ta0uLE 2.

Tabmuna 2 — O61as TpyI0eMKOCTh JUCIHILTAHBI

Tpyno- OO0beM KOHTAaKTHOM paboThl (4ac)
€MKOCTb
Cemectp
Haspamne ?))60 Pl\f_‘ Hacrs I/IE'I(I)/I(iO)C AynuropHas Breayu- CpC f&?ﬁ
OIIOIT BO e VII P yaurop TOpHas
HUS (3P0, G.E) Beer Talunu
0300) = cero
nek. | mpak. | nad. NA | KCP
49.03.01
Ddusnueckas 0D0 BlL.B 1 3 55 18 36 0 1 0 53 3
KyJIbTypa

4 CTpyKTypa U coiepKaHue M CUMILIHHBI (MO1YJIs1)

4.1 CTpykTypa aucuuiimHbl (MoayJs) nist OPO

Temarnueckuil IaH, OTPAKAIOUIMI COJAEp)KaHUE AMCLMILIMHBI (IEPEYEHb PA3AEIOB U
T€M), CTPYKTYPHUPOBAHHOE 10 BUJIaM Y4€OHBIX 3aHATHH C yKa3aHHEM UX 00bEMOB B COOTBETCTBUU
¢ yueOHBIM IIaHOM, NpHBeJieH B Tabmuie 3.1

Tabmuma 3.1 — Paznensl TUCHUIUIMHBI (MOAYJIs), BUABI yU€OHOM AeATeIbHOCTH U (POPMBI
TeKymero KoHTpodis st OPO

Kon pe- Koi-Bo yacoB, OTBEIEHHOE Ha Dopma
Ne HasBanue Tembl 3yJbTara P
Jlex [Ipakt JIab CPC TEKyLIEro KOHTPOJIL
00y4eHus




PoJib 1 MecTO GHOXUMHH B
(bu3nYeCKoi KyabType B CBETE
AHTHAOITHHTOBOTO
3akoHOAaTenbcTBa. OOMeH
BentecTB. CTpyKTypa KICTKH U
Ouonornyeckas XapakTepUCTHKa
OT/IEIBHBIX CYOKIETOYHBIX
KOMITOHCHTOB.

P/I1

Juckyccus

Buonoruueckas poss 6enkoB:
3HaYCHHUE B IpoLeccax
JKU3HENEITENHOCTH U
B3aUMOJICHCTBHE C
TOKCHYECKUMH TIperapaTaMu
UIEHTHQUIIPYEMBIMA KaK
JIOTIMHT'OBBIE. AMHUHOKHCJIOTBI,
UX (PU3UKO-XUMHICCKUC
CcBOifcTBa M KiIaccupHUKaLHs.
OO6wmeH 6enkoB. Perymsuuns
OHOCHHTE3a OCIIKOB.

P/I1, PJ12

Koncmekr

CrpoeHre HyKIEHHOBEIX
KHUCTIOT.
Jle30KcupruOOHYKIIEHHOBEIE
kuciotel (JJHK) u
MOBpeXarolIee AeicTBrue Ha
HUX JomuHra.. PU3uKo-
xumuyeckue coictsa JJTHK.
PrGoHyKI€NHOBBIE KUCIOTHI
(PHK). Ctpykrypa, cBOCTBa 1
(YHKIIMY OCHOBHBIX KJIaCCOB
PHK.

P/I2

CobecenoBanne

Knaccudpuxanus u
HOMEHKJIATypa (pepMEHTOB.
AHTH-(pEepMEHTHOE JeHCTBHE
JonuHra. XuMu4yeckast Ipuposaa
(hepMeHTOB, X
($yHKIMOHATBHBIE TpyHIIEL Poib
BUTAaMHUHOB, METAJUIOB H APYTUX
(axTopoB B (HYHKIMOHHPOBAHUH
(dhepmenTos. Perymsmus
(hepMEHTATHBHBIX MTPOLIECCOB B
KJICTKE.

PI3

CobecenoBanue

buonoruyeckas ponb 1
KJIacCU(HKAIIMS YTIIEBOIOB.
CTpyKTypa U CBOHCTBA
MOHOCAXapuI0B 1
nonucaxapuos. [lonasnenue
YIII€BOTHOTO OOMEHa
BEII[ECTBAMH JOIHUHIOBOTO PS/a.
OOMeH yTIIeBOJIOB.

P/I1, PII2

Huckyccus

JIunuael, ©X OCHOBHBIC
6uonornueckue QyHKIIHH.
CTpyKTypa, CBOWCTBA JIUMTUIOB.
Knaccudpukanus mumunos.
JKupHble KHCTOTBI X
KIIacCU(pUKAIUS 1
HOMEHKJIATypa.
depMeHTATUBHBIN pacnaj u
CUHTE3 TPUTIHULICPUIOB U
JIATTUAIOB.

P2

CobecenoBanue

BojopacTBoprMbIC BATAMHHBI.
KupopacTBOpUMBIC BUTAMUHBIL.
PoJIb BUTAMHHOB B
(YHKIIMOHHPOBAaHUH OPraHU3Ma.

P2

CobecenoBanne




Brosneprerudeckue cucteMsl
opraHusma.
Anenosuntpudocdat (ATD).
Kpeartundocdar u
apruanHdocdart. [Tytu
8 | obpazoanust ATD u npyrux Pa1, P13 0 2 0 4 Koncnekr
MAaKpOdIPTUYECKUX COCANHEHHH.
OxucnurensHoe
(dochoprmpoBanue.
OKHUCITUTENBHO-
BOCCTaHOBHTEJILHBIC POLIECCHI.
Crpoenve n GpyHKIMU KIETKH 1
OHOJIOTHUECKNX MEMOpaH.
Broxumudeckue npomeccrr Ipu
MBILICYHOH JIEATENFHOCTH U B
HEePUOJI BOCCTAHOBJICHHS.
Hapymenune ecrecTBeHHBIX
10 | mporieccoB runeprpoduu u P2 2 2 0 4 CobGecenoBanue
nposudepaniy npu
TPEHHPOBKAX IO/ BO3IEHCTBHEM
nonuHra. brnoxumms
MBIIIEYHOT'O COKPAICHYISL.
Buoxumus pusmueckux
ynpakHeHui u criopta. OOrmmas
HaNpaBJICHHOCTb
OMOXMMHYECKHX IIPOLECCOB B
MbIeYHoi padore. CyIHoCTh
OMOXMMHYECKOH afanTaluy Ipu
CHUCTEMaTUYECKON MBIIIEYHON
TPEHHPOBKE.
TpancnopT kucnopoa K
paboTaIOIIM MBIIILIAM.
Totpebnenne kucmopona npu
MBIIICYHOM paboTe.

Htoro no Taéanue 18 36 0 53

P13 2 2 0 4 CobecenoBanue

11 P12, P/I3 2 2 0 4 CobecenoBanme

12 PJ1, P12 2 2 0 4 Tect

4.2 Conep:xxaHue pa3aejioB U TeM JUCHUILTUHBI (Moay.as) ajas OO

Tema 1 Ponv u mecmo 6uoxumuu 6 ¢husuueckou Kyromype 6 ceeme AHMUOONUHS08020
3axkonooamenvcmea. Oomen eewgecms. Cmpykmypa Kiemku u OUON02UYECKAs XapaKmepucmura
0MOENbHBIX CYOKIEMOUHBIX KOMHOHEHMOB.

Copepxanue Tembl: Ponb u MecTo OMOXMMHUU B (DU3MUECKON KyJIbTYpe U €€ pOjb B
NOHUMAaHUU JIECTPYKTUBHOTO BIIMSHUS JONMUHIa Ha OpraHu3M crnopTcMeHa. OOMeH BeIlecTB.
CrpyKTypa KJIETKH U OMOJIOTHYECKasi XapaKTepUCTUKA OT/IEIbHBIX CYOKIETOYHBIX KOMIIOHEHTOB.
Bo3zeiicTBue 61010rn4ecky akTHBHBIX BEIIECTB Ha KJIETKY M IOBPEXKAAOIIEee IeHCTBHE TOTIHUHTA.
[Tpenmert u 3aaun OMOXUMHUU, OCHOBHBIE 3TaIlbl PAa3BUTUS OMOXHUMUU CIIOPTA U AHTHIONUHT OBBIX
MeponpusaTuid. CTpoeHHe U CBOWCTBA XUMUYECKUX COEIMHEHUH, BXOJAIMX B COCTaB OpraHu3Ma
4eJoBeKa M MOCTyMaolue ¢ MUIel, ux coaepxanue u GyHkuuu. BemiecTBa, oTHOcAIIMECsS K
nonuHry OCHOBHBIE PU3HAKY )KUBOW MaTepUH. Y POBHU CTPYKTYPHOU OpraHu3aluyd XUMHYECKUX
COEMHEHUH KMUBbIX Opranu3MoB. [TonaTtue 06 oOMeHe BelecTB OpraHu3Ma ¢ BHEIIHEH Cpeou.
OOMeH BelIecTB U SHEPTHH - OCHOBA BCEX OMOJOTMUECKUX (PYHKIMM. AcCUMUIIALNS (aHa0OIU3M)
U TUCCUMWISIIUSA (KaTaboiIMu3M), UX B3aMMOCBs3b. AMdubonnyeckue npespaiienus. [lonsrue o
(GYHKIIMOHATBFHOM U TUIACTUYECKOM OOMEHe, OOMEeHEe C BHEIIHEH Cpeloil M MPOMEKYTOYHOM
oOMeHe.

@®opMbl 1 METOJbI NPOBEACHHS 3aHITUH MO TeMe, MpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTUM: JIEKIIMOHHBIE 3aHATHS, TMPaKTHYECKHE 3aHATHUsA, CaMOCTOATeNbHas paboTa
CTYJICHTOB.

Bunpl caMocTosATENBHON MOATOTOBKU CTYAEHTOB IO TeMme: [loaroroBka K AMCKyCcCUU MO
TeMe, U3y4yeHHe PeKOMEH0BaHHO JIUTEpaTyphl 110 TEME.



Tema 2 Buonozuueckas ponv 0enkos: 3HAUEHUE 8 NPOYeccax HCU3HeOesmenbHOCU U
g3aumooelicmeue ¢ MOKCUYECKUMU Npenapamamu UOeHmu@duyupyemoiMu Kax OONUH20GbLE.
Amunoxuciromet, ux usuxo-xumuveckue ceoticmea u knaccuguxayus. Obmen benxos. Pecynsayus
buocunmesa 6enKos.

Copepxanrie TeMbl: OYHKIMH OCTKOB, CTPOCHHE OCTKOB U MENTHI0B. AMUHOKHUCIIOTHI.
Knaccugukanus Oenkos. CTpykTypHas opranuzanus OenkoB. IloBpexxaeHue cTpyKThIpsl Oeka
JOTIMHTOM. XMMHUYECKHUE MpeBpalieHus 0enkoB B mporiecce nuuieBaperus. [lyTi ucrnonp3oBaHus
aMHHOKUCIIOT B opranu3me. B3anmoneiicTBue BemiecTs, MISHTU(GUIUPYEMBIX KaK JONUHIOBBIE C
0OCHOBHBIMH KJIaCCaMU OENTKOB. AKTHBAIIMS AMUHOKHCIIOT ITpH cuHTe3e Oenka. Coopka OenKOBbIX
MoJieKys B pubocomax. Perynsamus cunresa 6enka. Katabonnueckue npeBpalieHusi aMUHOKHUCIIOT.
Peaknmm mnepeaMHMHHMpOBaHUS, JI€3aMUHUPOBAHUA, JeKapOOKCHIMpOBaHUA. KyMynsaTUBHBIN
s¢¢ext nonuHra. O6pazoBaHHe aMMHaKa IPU J€3aMUHUPOBAHMM aMHHOKHUCIIOT M a30TUCTBIX
ocHOoBaHui. TpaHncropT aMmmuaka. OpHUTHHOBBIM IIUKJI CUHTE3a MOUYEBUHBI KaK IJIaBHBIA IYTh
ycTpaHeHus ammuaka. O0mue npeacrapieHus: 00 0OMeHe HYKJIEOIPOTEMHOB U XPOMOIIPOTEUHOB.
O6pa3oBaHre MOYEBOM KUCIIOTHI. .

@opMbl U METOABI IMPOBEAEHUS 3aHATUI IO TeMe, NpPUMEHsieMble 00pa3oBaTeIbHbIE
TexHosjoruu: CamocrosTenbHas padoTa, IPaKTUYECKUE 3aHSTHSL.

Bunsl camocTosTeNnbHONW MOJArOTOBKM CTYACHTOB MO TeMe: IloaroroBka KOHCIEKTa,
U3Yy4YEHHE PEKOMEHJOBaHHOM JINTEPATYPhI 110 TEME.

Tema 3 Cmpoenue nykneunogwvix Kuciom. /{ezoxcupudonykieurosvie kuciomol (JHK) u
nospexcoaruee oOeticmeue Ha Hux Oonumed.. Dusuxo-xumuueckue ceoticmea J{HK.
Pubonyxneunosvie kucromot (PHK). Cmpykmypa, ceéoticmea u ¢pynkyuu ocoguwix kiaccos PHK.

Copepxanne Tembl: [lezoxkcupubonykiennoBsie KucioTsl (JJHK). @usnko-xumuueckue
cBorictBa JIHK u ux Hapymenue non aeiictBuemM ponunra. Pubonyknennossie kucnotsl (PHK).
CrpykTypa, cBoiicTBa U (pyHkuMH ocHOBHBIX kiaccoB PHK. Hapymenune ¢ynxuuu JJHK u PHK
non paeiictBuem normura. JJHK kak xpanutens crenuduueckoid WHGOPMAIUU O CTPYKType
OenkoB. buoxuMmuyeckue ocHOBBI reHeTuueckoro konaa. Pons PHK B mporieccax cuutbiBanus u
peanuzauuu  HacienctBeHHo — uHpopmanuu.  [loBpexxnmenne  PHK  u3GeitounbIME
KOHLIEHTPALUSMH BEIIECTB IPU3HAHHBIX IOMUHTOM. .

@®opMBl U METOJbI NPOBEACHHS 3aHITUH 1O TeMe, NMpUMEHSeMble 00pa3oBaTeIbHbIE
texHojoruu: CamocrosTenbHas padoTa, JEKIIMOHHbIE 3aHATHS, TPAKTUYECKHIE 3aHITHSL.

Bunel camocTosiTenbHOM MOATOTOBKU CTYACHTOB 110 TeMe: [loAroToBka k codece10BaHuIo,
W3Y4YEHHE PEKOMEHIOBAaHHOM JINTEPATYPHI 10 TEME.

Tema 4 Knaccugukayus u nomenxkiamypa gepmenmos. Anmu-ghepmenmuoe oeticmeue
oonunea. Xumuueckas npupooa gepmenmos, ux @yHKyuoHnarvHvle epynnvl. Ponv eumamunos,
Memainnos u opyaux paxmopos 8 pynkyuonuposanuu pepmenmos. Pecynayus gpepmenmamugnvix
npoyeccoe 8 Kiemke.

Conepxanue temsl: [lonstie o pepmentax. Xumuueckas npuposa pepmenton. CTpoeHue
(depMeHTOB. AKTHUBHBI M aJIOCTEPUUECKU LEHTpbl (epmeHTOB. MexaHusMm aeicTBus
(epMEeHTOB U €ro Jie-aKTUBaIUs JOMUHIOBBIMH IpenapaTaMyu. OCHOBHBIE CBOMCTBA ()epMEHTOB.
Perynsuus axtuBHOCTH (epmeHTOB. OOlIee MOHATHE O TOPMOHAX MX OMOJIOTHYECKas POJib,
KJaccu(uKanus, MeXaHu3M JIeHCTBHs. ['OpMOHBI THUIIOTaTaMyca M UX MOJABJIEHUE JeHCTBHEM
nonuHra. TporHble ropMoHbl. DG (HEKTOPHBIE TOPMOHBI. .

@®opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MpPUMEHseMble 00pa3oBaTeIbHbIE
texHojoruu: CamocrosTenbHas padoTa, JEKIIMOHHbIE 3aHATHS, TPAKTUYECKHUE 3aHITHSL.

Buzsl camocTosTebHOM TOATOTOBKU CTYIEHTOB 110 Teme: [loAroroBka k codece10BaHuIo,
U3Yy4YEeHHE PEKOMEHIOBAaHHOMU JIUTEPATYpPhI IO TEME.



Tema 5 Buonozuyeckas ponv u kiaccugpuxayus yeneooos. Cmpykmypa u ceoucmed
MoHOcaxapuoos u noaucaxapuoos. Ilooasnenue y2ne6o0H020 obmeHa ewjecmeamu OONUH208020
pada. Obmen y2nes0008.

Copepxanne Tembl: Kmaccudukanuss  yrieBoIOB, OCHOBHBIE  IIPEICTaBUTEIIU.
Monocaxapuasl ¥ uUX npousBoaHble. Omurocaxapunbl. Ilonucaxapuabl. Xumuueckue
MpeBpalleHus] YIIeBOJOB B Ipollecce MuileBapeHus. [ uapoau3 au- U MoJucaxapuioB. U €ro
HapyIICHWE II0f JCWCTBHEM TMpEenaparoB JIOMUHIOBOrO psga. DepMEeHTHI, yCKOPSIOUIUe
MUIIEBApEHUE YIJIEBOJIOB, YCIOBHUS WX AeHCTBHs. AHa3pOOHBIN pacmaj IMTUKOreHa U TIIOKO3bI
(rmukonu3). DHepreTudeckuit 3pdexT raukonmsa. A3poOHasi cTaaus NPEeBPaIICHUN YTICBOIOB.
OxkucnuTenbHOe  JIeKapOOKCUIIMPOBAHUWE MHUPOBUHOTPAIHOM  KHUCIOTHI M  0Opa3oBaHUe
anetmikodepmerTa A. CBs3b IUKJIA TPUKAPOOHOBBIX KUCIIOT C CHCTEMOM MEpeHOca BOI0OpO/Ia Ha
kuciopon u pecunre3a ATD. Duepreruueckast 3¢ HeKTUBHOCTH a3pOOHOTO paciaja yrieBoI0B.
OOmue mnpeacTaBIeHUS O TICHTO3HOM IIMKIIE TMPEBPAICHUI YIJIEBOJOB W aHa’POOHOM
o0pa3oBaHuM sIHTapHOU KUCI0Thl. O0I1ee MpeICTaBIeHHE O TITFIOKOHEOTeHe3e.

@opMBI ¥ METOJIBI TPOBEACHHS 3aHITHHA 1O TeMe, MPUMEHSEMBbIe 00pa3oBaTEIbHBIC
texHojorun: CamocrosTenbHas paboTa, MPaKTUYECKUE 3aHSTHSL.

Bunbsl caMOCTOSTEIBHON MOATOTOBKH CTYJASHTOB IO TEME: MOATOTOBKA K JTUCKYCCHH,
W3Yy4YeHHE PEKOMEHIOBAaHHOMU JIUTEPATYPhI IO TEME.

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

Conepxanre TeMbl: JIMIUIBI, X OCHOBHBIC OMonorudeckrne QpyHkmuu. Kiaccudukanus
munuaoB. JKupusie kucnotsl. [IpeBpatienus munuaoB B npoiiecce nuiieBapeHus. CTyneHyaTsii
TUAPOIIU3 JIMIUAOB; (EPMEHTHI, YYaCTBYIONIMEC B ITOM IPOIECCE, YCIOBUS WX JICUCTBUSA,
KOHCUYHBIC MTPOYKThI IUIIECBAPEHHSI JIUITUO0B. POJIb )KEITYHBIX KUCIIOT B MPOIECCAX MUIICBAPCHHUS
JUTHIOB ¥ BCACBIBAHUS MPOAYKTOB muieBapeHus. OOpa3oBaHKUe JTUTIONPOTEHHOB U MX POJIb B
opranusMme. Poinb nedenn B oOMeHe JMnuaoB. MoOwu3amus pe3epBHoro xxupa. Jlumonus u ero
perymsiusi.  TpaHCTOPT TAHWIEpUHA W KUPHBIX KHCIOT.beTa-oKMCICHHE JKUPHBIX KHUCIIOT,
oOpa3oBanue anerunkopepmenta A. JlanpHelme npespaiieHus aneTmwikodepmenTa A: pacnaj
B IIMKJIC TPUKAPOOHOBBIX KHCJIOT, yYacTHE B CHHTE3¢ KETOHOBBIX Tel W 00pa3oBaHUU
xonecTepuHa. Mcrnonb3oBaHne KETOHOBBIX TEJT B KAUECTBE UCTOUHUKA SHEPTUU. DHEPreTHUECKUN
b (PEKT OKUCITICHUS KUPOB.

@opMBl U METOJBI TPOBEACHHS 3aHITUN MO TeMe, MpUMEHseMble 00pa3oBaTeIbHbIC
TexHojoruu: CaMocTosTeNIbHAS paboTa, MPAKTUICCKHUE 3aHSITHSI.

Bunsl camocTosiTensHOM MOATOTOBKU CTYACHTOB 10 TeMe: [loAroToBka k codece10BaHuUIo,
U3YYCHHUE PEKOMEHIOBAaHHOM JINTEPATYPHI TI0 TEME.

Tema 7 Booopacmeopumvie eumamunsl. Kupopacmeopumvie eumamunvl. Ponw
BUMAMUHO8 8 (DYHKYUOHUPOBAHUU OP2AHUBMA.

Conepxxanne tembl: Knaccudukamnuss BuTamMuHOB. buonormdeckass pojib BHUTaMHHOB.
BonopactBopumbie BuTaMuHbI. JKupopacTBOprMbIe BUTAMUHBI. BUTaMUHONOAOOHBIE BEIIECTBA.

@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MpPUMEHseMble 00pa3oBaTeIbHbIE
texHojoruu: CamocrosiTenbHas padoTa, JEKIIMOHHbIE 3aHATHS, TPAKTUUYECKHUE 3aHITHSL.

Buzsl camocTosTenbHOM TOATOTOBKU CTYIEHTOB 110 Teme: [loAroroBka k codece10BaHuIo,
M3y4EHUE PEKOMEHOBAHHOM JINTEPATYypHI 110 TEME.

Tema 8 bBuosnepeemuyeckue cucmemvl opeanuzma. Aoenosunmpugpocgham (ATD).
Kpeamunghocgpam u apeunungpocgpam. Ilymu obpazosanus AT® u opyeux mMaxkpospeuieckux
coedunenuti.  Okucaumenvroe  pocopunuposanue.  OKUCTUMENTBHO-B0CCMAHOBUMENbHbIE
npoyeccoi.



Copepxanne Tembl: Pomb AT® B nByx(da3Hol MbIieyHOW nesrenbHOcTH. [loHsITHE 00
apOOHBIX W aHa’poOHBIX myTsaX pecuHTesa ATD npu wMeimmeyHoit paborte. Yuactue
kpeaTuH(pochara B obecriedeHMH BHYTPUKICTOYHOTO TPAHCIIOPTAa dHEPruu. Pollb rimkonm3a B
SHEPreTUYeCKOM O0ECIeUeHUU MBIIIeYHOM palboThl. MoslouHas KHCIOTa, OCOOCHHOCTH €€
BIIUSTHUS HA OOMEHHBIE MTPOIIEeCChI Tpu padote. [Tyt ycTpaHeHUs MOJIOYHOM KUCIIOTHI TIPU padboTe
U B IEpUOJ BOCCTaHOBIEHHUS. MUOKHWHA3HAs peakiusi, €€ pojb B MOJAECPKAHUU MOCTOSHCTBA
koHIeHTpauu AT® u peryasinuu akTHBHOCTH (DEPMEHTOB YHEPTETHIECKOro 0OMEHa. .

@opMbl U METOJBI NPOBEACHHS 3aHITUN MO TeMe, MpUMEHseMble 00pa3oBaTeiIbHbIC
texHojoruu: CamocTosTeNbHas paboTa, TCKIIMOHHBIC 3aHATHS, TPAKTUICCKUE 3aHSITHSI.

Bunel camocToATenbHONW MOATOTOBKH CTYAEHTOB mo Teme: [loAroroBka KOHCHEKTa IO
TeMe, U3yYeHUE PEKOMEHIOBAaHHOM JIUTEPaTypPHI.

Tema 9 Cmpoenue u @pyHxkyuu Kiemxku u OUOI02UYECKUX MEMOPAH.

Conepxanrie TeMbl: CTpoeHHE OMOJOTHYECKUX MEMOpaH W POJIb JIMIHUJIOB, OCIKOB M
YIIIEBOJICOACPIKAIUX COSIMHECHUN B MX OpraHu3anuu. Moauduiupyooiiee U MOBpPEXIaoIIee
JICHCTBUE CIIUPTOB HA OMOJIOTUYECKHE MEMOPAHBIL. .

@dopMBI ¥ METOJBI TPOBEACHHS 3aHITHHA 1O TeMe, NMPUMEHSIEMbIe 00pa30BaTeIbHBIC
texHojoruu: CamocrosiTenbHas padoTa, JEKIIMOHHbIE 3aHATHS, IPAKTUYECKHIE 3aHITHSL.

Buiel camocTosITENNEHOM TOATOTOBKH CTYACHTOB 110 TeMe: [ToAroToBka k codece10BaHHUIO.
H3yueHre peKOMEHI0BAaHHOM JIUTEPATYPHI IO TEME.

Tema 10 Buoxumuueckue npoyeccbl Npu MbIUEUHOU OeIMENbHOCMU U 8 Nepuoo
soccmanosnenus. Hapywenue ecmecmeennvix npoyeccog sunepmpoguu u npoaugepayuu npu
MPEHUPOBKAX NOO 8030elicmeuem 0onuHed. buoxumus mvluleyno2o cokpaweHusl.

Conepsxanue TeMbl: XUMHUYECKUN COCTaB MbllieuHON Tkanu. CoziepkaHue BOJIbI, OCIIKOB,
JUNHUIOB, YIJIEBOJAOB U MUHEPAIbHBIX COEIMHEHUN B MBIIICUYHON TKaHU. Makpospruueckue
COCIMHEHUS MBIIII, WX KOHIIEHTpAllMS M paclpelesiecHue B MBIIICYHOM BOJIOKHE. BakHeiimue
OCJIKM MBIIIII: MHO3WH, aKTHH, TPOIIOHWH, TPOTIOMHO3WH, MHOTJIOONH, OCIIKK CTPOMBI, sJIEp, UX
BOKHEUINIME CBOMCTBA, CTPYKTypHas OpraHu3aunus W POJb B  MBIIIEYHOM BOJIOKHE.
B3auMopeiicTBue BeHIECTB, OTHOCUMBIX K JOMHUHTOBBIM CO CTPYKTYpaMU MBIIIEYHON TKaHHU.
MonekynsipHoe ctpoenue muoguOpusul. B3aumoneiicTBue akTHHA W MHO3MHA B TIpollecce
cokpaleHusl. XUMUYECKHEe PEeaKIMH MPH PACCIa0IeHUH MBIIIII. .

@opMbl ¥ METOABI TPOBEICHUS 3aHATHUH MO TeMe, MpPUMEHseMble 00pa30oBaTeIbHbIE
texHojoruu: CamocrosTenbHas paboTa, JeKIIMOHHBIE 3aHATHS, TPAKTUIECKUE 3aHATHUS.

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

Tema 11 buoxumus ¢usuueckux ynpadxcmenuti u cnopma. Obwas HanpagieHHOCHb
ouoxumuueckux npoyeccos 6 mvlueynou pabome. CywHocms OUOXUMUYECKOU adanmayuu npu
CUCTNeMAMUYECKOU MbIUEYHOU MPEHUPOBKE.

Copepxanne Tembl: KyMmynsTUBHbIE OMOXMMHMUYECKHE HM3MEHEHHUS 10/ BIUSHUEM
CHUCTEMaTHYECKOW MBIIIEYHOW TPEHUPOBKH, UX CHEHU(PUYHOCTH B 3aBHCHUMOCTH  OT
HAIpaBJIEHHOCTH TPEHUPOBKU. B3auMmonelicTBUe CpPOUHBIX U OTCTaBIEHHBIX 3((EKTOB
TPEHUPOBKHU KaK ITIaBHOE YCJIOBHE BO3HUKHOBEHMS KYMYJISITUBHBIX U3MEHEHUI. 3aKOHOMEPHOCTH
pa3BUTHS AJANTAMOHHBIX OMOXMMHUYECKUX M3MEHEHMH: MPaBWJIBHOE COOTHOIIEHHE padOThl U
OT/bIXa, IPUHIIMIT CBEPXOTATOMIECHHS, TPUHIUI CHEUU(PUIHOCTH, IMKIMYHOCTh U OOPaTUMOCTb
aJlaNTallMOHHBIX M3MeHeHuH. buoxumuueckoe 000CHOBaHME MPUMEHEHUS CPEICTB M METOJIOB,
YCUJIMBAIOIIUX aJalTallMOHHbIe OMOXMMUYECKHE CABMTH. 3aladl OMOXUMHYECKOTO KOHTPOJIS
IpH 3aHATHIX QU3NYECKOMN KYJIbTYpOi U CHOPTOM. .

@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MpUMEHseMble 00pazoBaTeIbHbIE
texHojoruu: CamocrosiTenbHas padoTa, JEKIIMOHHbIE 3aHATHS, TPAKTUUYECKHUE 3aHATHSL.



Bunel camocTosITeNnsHOM MOATOTOBKH CTYACHTOB 110 TeMe: [loAroToBka k codece10BaHuIo,
M3y4YEeHUE PEKOMEHI0BaHHOM JIMTEPATYPhI [0 TEME.

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

Conepxanne Tembl: [loHsATHE 00 a3pOOHBIX W aHAIPOOHBIX MyTAX pecuHTe’a ATD mpu
MBIIIEYHOH paboTe. MoOwWnu3anus SHEPreTUYeCKHX pECypcoB MPU MBIIMIEYHONW padoTe.
Kucnopoausrit goir. .

@opMBI ¥ METOJBI TPOBEACHHS 3aHITUH 1O TeMe, MPUMEHSIeMble 00pa30BaTeIbHBIC
texHojoruu: CamocrosiTenbHas padoTa, JEKIIMOHHbIE 3aHATHS, IPAKTUUYECKHIE 3aHITHSL.

Buael camocTosTENRHON MTOATOTOBKU CTYAEHTOB 10 TeMe: M3yueHne pekoMeH10BaHHOM
auTeparypsl 1o Teme. [lonroroBka Kk U”TOroBOMY TECTY.

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

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

OCHOBHOH BUJ 3aHATHH — JICKUMOHHBIE M IPAKTUYECKHE 3aHATHS C IPUMEHEHUEM
COBPEMEHHBIX MeT0/10B 00yueHHs. OcBOEHHE Kypca MPEAINoNaraeT NoCeUIeHHE JIEKIIMOHHBIX U
IPAaKTUYECKUX 3aHATUH, CAMOCTOSTEIbHYIO paObOTy MO MOATOTOBKE K ayJTUTOPHBIM 3aHATHIM, KaK
C IPUMEHEHHEM KOMIBIOTEPHBIX MPOrpaMM, Tak M 0€3 MX MPUMEHEHHS, BBIIIOJTHEHUE TECTOBBIX,
IPOEKTHBIX U KOHTPOJIbHBIX (OOLIMX Y MHIUBUAYAJIbHBIX) 3aJaHUI, CAMOCTOSATENIbHYIO paboTy €
OTJIEIbHBIMU TE€MaMH. YCIEIIHOE OCBOEHUE Kypca IpeayCMaTpUBAcT 00s3aTEIbHOE YTEHUE
CIEIUAJIBHOM JIMTEpaTypsl, CIUCOK KOTOPOM pEKOMEHIyeTcs IpernonasareneM. B xoxe
JCKIIMOHHBIX U TMPAKTHYECKUX 3aHATUH HCIONB3YIOTCS AKTHBHBIE W HHTEPAKTUBHBIE (HOPMBI
0o0y4yeHHsI, B TOM YHUCIIe C IPUMEHEHHEM PA3JIMYHbIX METO/I0B 00y4eHus (IuUckKyccus, padoTa B
ManbIX rpynnax). Bcero Ha akTuBHbBIE M MHTEpaKTUBHbIE MeTOAbl 00yueHus otBoautcs 100 %
ayIUTOPHBIX 3aHATHI. 3aHATUSA TNPOXOAIT B BHUJAE AKTUBHBIX TPYIIOBBIX JUCKYCCHUH U
oOCyXJIeHUH, Takke mpeanojaraercs padoTa CTYIEHTOB B MallblX TIpyMINax, MOATOTOBKA
WHAVBUAYAJIBHBIX U IPYIIOBBIX 3alaHnuii. B X0/1€ MOArOTOBKY K 3aHATHAM U HEMOCPEICTBEHHO
Ha HUX IIHPOKO HCIMOIB3YIOTCS HH(popManuoHHble TexHonoruu (MHTepHer-pecypenr). Ha
3aHATHSIX CTYJEHTBI OCBAaUBAIOT METO/IbI JIOTHYECKOTO aHAJIN3a, BBIOJIHAIOT HHAUBUAYAIbHBIE U
TPYIIIOBBIE 3aJaHUs, y4aTcs pa3BEPHYTO BBICKA3bIBaTh M apryMEHTHPOBATH CBOE MHEHHE O
OpoYnTaHHOM. PexoMmenayeTcs oOpaiiarbCsi K JIOMOJHUTENBHBIM MCTOYHHMKAM, YKa3aHHBIM
IIPENOIABATENIEM, C LIEIBI0 OCYIIECTBIICHHS YCIEITHOW MTOATOTOBKH K IIPAKTUYECKUM 3aHATHSAM.
KoHTponb ycrieBaeMoCTH CTYJEHTOB OCYILIECTBIISIETCA B COOTBETCTBUU C PEUTUHIOBOM CUCTEMOM
OLICHKM 3HaHWi. Ha JEKIMOHHBIX M NPAKTUYECKUX 3aHATUAX BEAETCS TEKYIIMHM IMOYpPOYHBIN
KOHTPOJb B (opMe TpyNNOBBIX W MHIUBUAYAJIbHBIX 33JaHUM, AUCKYCCUH IO OCHOBHBIM
MOMEHTaM M3y4aeMOW TEMBbl, OCYIIECTBISETCS IMPOBEpPKA JIOMAIIHEro 3aJaHus. ATTecTalus
CTYJEHTOB OCYHIECTBIIAETCSA B cOOTBETCTBUM C [lonoxenunem o pelituHrosoil cucreme BI'YOC.
UtoroBoii Qopmoii koHTponst sBisercs 3adeT. OIeHKa CKJIaJbIBAeTCS U3 pe3yJIbTaTOB
BBITIOJIHEHHS BCeX 00s3aTeNbHBIX BUAOB padoT (0003HAUEHHBIX [T Ka)KJON TEMbI) U UTOTOBOTO
TECTUPOBAHUS.

CamocrodTenbHas BHeayAUTOpHast paboTa CTYJEHTOB SIBIISICTCS BaXHEUIINM YCIOBHEM
YCHEIIHOTO OBJIAJICHHUsI NPOrpaMMoON Kypca. BHeaynuTOpHBIE CaMOCTOSITENbHBIE 3aHATHUSA
yUalIuxcsl MPeACTaBIAIOT cOO00M JTOTHUecKoe MPOAODKEHHE ayJUTOPHBIX 3aHATHHA, POBOIATCS
M0 3a/IaHUI0 TpernojaBaTelisi, KOTOPbIH HMHCTPYKTHPYET 00y4aeMbIX W YCTAHABIMBAET CPOKHU
BBINOJIHEHUS 3a7aHusl. OCHOBHBIMU 33/JauaMH CaMOCTOSTENIbHOM pabOTHI SBIISIOTCS: 3aKpeIieHue
U yriyOjaeHue 3HaHUM, yMEHUN U BIIaJIEHUI CTY/IEHTOB, ITOJIYY€HHBIX B XO/I€ MJIAHOBBIX YUEOHBIX



3aHATHI, OOBEKTUBHOE OIEHUBAHUE COOCTBEHHBIX YUEOHBIX JOCTIIKEHUH; (OpMUpOBaHUE
YMEHHMH CTYIEHTOB MOTHBHMPOBAHHO OPraHM30BBIBATH CBOIO MO3HABATEIBHYIO NEATEIbHOCTH;
MOJATrOTOBKA CTYIEHTOB K MPEICTOSAIMM 3aHATHAM. CaMocTosiTeNIbHas padoTa JOKHA HOCUTh
HENPEPBIBHBINA U CUCTEMaTHYECKHI XapakTep.

Brinensrores cieayroniye BUabl CaMOCTOSTENIbHONW pabOThI CTYJACHTOB 10 TUCIUILTNHE:

— MOJrOTOBKA K AUCKYCCUU;

— MOATOTOBKA K TECTaM IO pa3jeiaM yueOHOro Kypca;

— YTE€HUE PEKOMEHOBAHHOM JINTEPATYpHI;

— BBITIOJIHCHUE 3aTaHUH;

— MOJTrOTOBKA KOHCIIEKTOB.

dopMaMu TEKyIIEH aTTeCTallMd CaMOCTOSTEIbHON pabOThl CTyJAEHTa IO JUCHUILIMHE
ABIIIOTCS JIUCKYCCHUSl, KOHCIEKTBHI, KOHTpOJbHas pabora, TecTel. HeoTbemiemoil YacThio
CaMOCTOSITeNIbHOW paboTHI CTYACHTOB sIBIIsIeTCs paboTa ¢ nutepatypoit. B pasnene 8 «Ilepeuenn
OCHOBHOI1 U IONOJHUTENHLHON y4eOHOM TUTEPATyphl, HEOOXOUMOMN IJI1 OCBOCHHS TUCITUTLIUNHBD)
pa3MeIIeH CIHUCOK yY4eOHHKOB U Y4€OHBIX MOCOOWH, KOTOPhIE HEOOXOAMMO HCIIOJIB30BATh IS
ayJUTOPHOM U CaMOCTOSITEIbHON pabOThl HaJ TEOPETUUYECKUM MATEpPUAIOM U MPAKTUYECKUMU
HaBBIKaMU. B mporiecce n3ydeHus Kypca CTYACHT JOJDKEH MOMYYHUTh MPEICTaBIeHUE 0 0a30BBIX
MOHATUSX JUCHHUILUTUHBL. DTON 1€ OTBEYAIOT B MEPBYIO OYepeb MCTOYHUKH, HA3BAHHBIC B
CIIMCKE OCHOBHOM JIMTEPATYPHI.

Huxe mepeuncnens! npeaHa3HauYeHHbIE AJII CAMOCTOSTENILHOTO U3yYeHUs! CTYACHTaMU
0ouHOU (hopMBI 0OyUEHHS T€ BONPOCH M3 JICKIIMOHHBIX TEM, KOTOpPBIE BO BpEMs IPOBEICHUS
ayJIUTOPHBIX 3aHATHI W3y4aloTCs HEAOCTATOYHO WM HM3yYeHHE KOTOPBIX HOCUT OO030pHBIN
Xapaxrep.

Tema I Ponb u mecmo 6uoxumuu 6 ghusuueckoti kynomype. Obmen sewgecms. Cmpykmypa
KAeMKU U OUOIO2UYECKAS XAPAKMEPUCTUKA OMOENbHbIX CYOKIEMOYHbIX KOMNOHEHMOB.

Accummiianus  (aHa0OJM3M) M AUCCUMWIAIMS  (KaTaboJMM3M), WX B3aUMOCBS3b.
Ampubonmnyeckrne mnpespameHus. [lorsrne o (yHKIMOHATBPHOM MW IUIACTHUYECKOM OOMEHE,
oOMeHe C BHEIIHEH cpeioi U TPOMEKYTOUYHOM OOMEHE.

Tema 2 buonocuueckas ponv 6enxkos: 3HAYeHUe 8 NPOYECcax HCU3HeOesmeabHOCMU.
Amunoxuciomol, ux usuxo-xumuiecxkue ceovcmsa u kiaccugurxayus. Obmen denkos. Pezynayus
buocunmesa 6enKkos.

OOpa3oBaHue aMMHaKa MpH J1€3aMUHUPOBAHUU aMMHOKHUCIIOT U a30THCTBIX OCHOBAHUH.
Tpancroptr ammuaka. OpHUTHHOBBIM WK CHHTE3a MOYEBHHBI KaK TJIABHBIA MyTh YCTPaHEHUS
ammuaka. OOmme mnpeacTaBieHUs 00 OOMEHe HYKIEONPOTEMHOB U XPOMONPOTEHHOB.
O6pa3oBaHre MOYEBOM KUCIIOTHI.

Tema 3 Cmpoenue Hykieunogvix kuciom. [lesoxcupubonykieunosgoie xuciomol ([JHK).
Qusuxo-xumuyeckue ceoticmea JIHK. Pubonykneunosvie xuciomer (PHK). Cmpyxkmypa,
ceoticmea u hynkyuu ocHogHwix knaccoe PHK.

buoxumnueckne ocHOBBI reHeTndeckoro koxa. Pons PHK B mponeccax cuuTeiBaHus U
peanu3alyy HacleACTBeHHON HH(OopMaIu. .

Tema 4 Knaccugurxayus u Homenkiamypa Gepmenmos. Xumuyeckas npupooa
Gepmenmos, ux gyHkyuonaivuvie epynnel. Ponv sumamunos, memanios u opysux ¢paxkmopos
@yHxkyuonuposanuu hepmenmos. Pezynsyus ghpepmenmamusHulX npoyeccos  Kienke.

OOmiee MOHATHE O TOPMOHAX HX OHOJOrMYecKass poib, KIacCU(PHUKAIM, MEXaHU3M
neiictBus. 'opmonsl runoTanamyca. TponHbie TOPMOHBL. DPPEKTOPHbIE TOPMOHBI.

Tema 5 Buonozuueckas ponv u xuaccugpuxkayus yeneeooos. Cmpykmypa u ceoucmea
MOHOCaAxapuoos u noaucaxapuoos. OomeH yenes0008.

OHepreTrudeckas 3pPeKTUBHOCTH a3poOHOTr0o pacnaa yriaeBoos. O0Iiue npeacTaBieHus
0 TIEHTO3HOM IIMKJIE€ MPEBpAIlleHUui YIIIeBOA0B U aHA3pOOHOM 00pa30BaHUU SHTAPHOU KUCIIOTHI.
OO01ee mpeCcTaBICHHUE O TIIIOKOHEOTeHEs3e.



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

Tpancnopt rauIepuHa M KUPHBIX KUCJIOT. bera-okuciaeHwe KUPHBIX KHUCIOT,
oOpa3zoBanue anetwikopepmenTa A. JlanpHelre mpeBpaieHus aneTmwikodepMenta A: pacnan
B IMKJIE€ TPUKAPOOHOBBIX KHUCIOT, y4acTHE B CHHTE3€ KETOHOBBIX Tel U 00pa3oBaHUU
xojecreprHa. Micnoiap30BaHne KETOHOBBIX TeJ B KAY€CTBE HCTOYHUKA SHEPTHH. DHEPreTUYECKUNA
3 dexT OKUCIECHUS KUPOB.

Tema 7 Booopacmeopumvie eumamunsi. Kupopacmeopumsie eumamunvl. Ponrw
BUMAMUHO8 8 (DYHKYUOHUPOBAHUU OP2AHUZMAL.

XKupopacTBopumbie BUTAMUHBL. BUTaMUHOMOAO0HBIE BEIIECTBA.

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

[Iytu ycTpaHeHHs MOJOYHOW KHUCIOTHI NpU pPabOTe W B MEPHOJ BOCCTAHOBJICHHUS.
MuokrHa3Has peakKIusi, €€ POJIb B TIOICPKAHUH MTOCTOSHCTBA KoHIIeHTpauu AT® u perynsanun
AKTUBHOCTH (DEpPMEHTOB SHEPreTUYECKOro 0OMeHa.

Tema 9 Cmpoenue u pyHkyuu Kiemxku u 6UOI02ULECKUX MEMOPAH.

Monudunupyroiiee 1 moBpexaaromiee 1eiCTBUE CIIUPTOB Ha OHMOJIOTHYEeCKHEe MEMOPaHBI.

Tema 10 Buoxumuyeckue npoyeccbl NpU MbIUEUHOU OeAMENbHOCMU U 8 Nepuoo
s8occmanognenuss. buoxumus mvluieuno2o coKpaujerus.

MornekyssipHoe cTpoenne MuopuopmLt. BzanMoeiicTBre akTHHA ¥ MHO3UHA B TIPOIIECCe
cokpaieHus. XUMHYECKUEe PEaKINH MIPU PaCCIa0IeHUH MBIIIILI.

Tema 11 buoxumus ¢husuyeckux ynpasichenuti u cnopma. OOwas HANPAIEHHOCMb
buoxumuyeckux npoyeccos 8 mviuieynot pabome. CyuHocms OUOXUMUYLECKOU adanmayuu npu
cUCmeMamuyecKol MblueyHol MpPeHUposKe.

3aKOHOMEPHOCTH Pa3BUTHA aJaNTAllMOHHBIX OMOXMMHUYECKUX H3MEHEHH: MpaBUIbHOE
COOTHOIIIEHUE PAOOTHI M OTIbIXA, MPUHIUI CBEPXOTATOIICHUS, MPHUHIMII CIeNU(OUIHOCTH,
MUKIUYHOCTh U OOpaTUMOCTh aJalTallMOHHBIX H3MEHEHUW. buoxumudeckoe 0O0OCHOBaHUE
MPUMEHEHUS CPEJCTB W METOJIOB, YCHJIMBAIONIUX aJIaNTallMOHHBIE OWOXWMHUYECKUE CIBUTH.
3amayr OMOXMMHUYECKOTO KOHTPOJIS MPH 3aHATUSAX (PU3NUECKON KyIbTYpOil B CIIOPTOM.

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

Mobunu3aius SHEPreTUYECKUX PECYPCOB TIPH MbIIIeYHOM padoTte. Kucnopoanslit qoir.

Pe3ynbTathl caMOCTOSITENEHOM pabOThI MO JUCIHMILIUHE MOTYT OBITH MPOBEPEHBI BO
BpEeMsI IPOMEKYTOUHOM aTTECTAIMH TP OTBETaX Ha TECTOBBIC BOTIPOCHI.

5.2 OcobennocTn opranu3anuu OOy4YeHHUs] JJI JHI € OrPAHMYEHHBLIMH BO3MOKHOCTAMM
310POBbSI 1 HHBAJINI0B

[Tpu HEOO6XO0IMMOCTH 0OYUAIOIIMMCS U3 YHUCIIA JIUL C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU
3/10pOBbs ¥ MHBAIMJIOB (I10 3as1BJICHUIO O0y4aIOUIerocs) MpeaocTaBisieTcs yueoHas
uHpOpMaIKs B TOCTYIHBIX (pOpMax C yUeTOM UX UHANBUAYAIBHBIX MCUXO(PU3NIECKUX
0COOEHHOCTEH:

- JUISL TUI] ¢ HApYIICHUSIMU 3pEHUs: B IeUaTHON (popMe yBelInYeHHbIM HIPUPTOM; B hopme
SJICKTPOHHOI'O JOKYMCHTA, UHIUBUIYAJIbHBIC KOHCYJIbTalun C IMPHUBJICYCHHUEM
TU(IOCYPIOTIEPEBOAUNKA; MHANBUAYAJIbHBIC 3aaHUs, KOHCYJIbTALUU U JP.

- JUIs1 JIUL C HApYLLIEHUSIMU CTyXa: B leyaTHoU ¢opMme; B hopMe 3JIEKTPOHHOTO JOKYMEHTA;
UH/IMBUYyaJIbHbIe KOHCYJIBTAIlMM C IPHUBJICYEHUEM CYpAONEPEBONUMKA; HHIUBUAYaJIbHbIC
3aJlaHusl, KOHCYJIbTAllUU U JIp.



- IUTs1 JTUIT C HApYLICHUSIMU OTIOPHO-BUTATEILHOTO alllapaTa: B euaTHo# ¢popme; B hopme
3JIEKTPOHHOI'O JOKYMEHTa; MHIAUBUAYaIbHBIE 3a1aHUs, KOHCYIbTAlUN U 1.

6 ®oH/T OLIEHOYHBIX CPEICTB /1JIfl MPOBEIeHUS TEKYIIEero KOHTPOJIsI U MPOMeKYTOYHOMI
arTecTAlMU O0YYAKOIIMXCS 10 IUCHUIIMHE (MOLYJII0)

B coorBerctBun ¢ TpeboBanmsimu PI'OC BO mis arrectaumu oOydarommxcs Ha
COOTBETCTBHE HX NEPCOHAIBHBIX JOCTIDKCHHH IIAHUPYEMBIM pe3yibTaTaM OOy4YeHHUS 10
JUCHUTUTMHE (MOAYIIO) CO3AaHbl (POHIBI OLIEHOYHBIX CPEACTB. THIIOBBIE KOHTPOJIBHBIC 3aJaHHS,
METOJIMYECKHE MaTepHaibl, ONpPECIIOINe IPOLEeIyphl OICHWBAHHUA 3HAHWHA, YMEHUH WU
HaBBIKOB, a TAK)KE KPUTEPUH U TIOKA3aTEH, HEOOXOAUMBIE [ OLICHKHU 3HAHHUH, YMEHUH, HABBIKOB
U XapakTepusymiomme odTanbl  (OpMHpPOBaHHMS KOMIICTEHIMH B  MPOLECCE OCBOCHHS
00pa3oBaresbHON MPOrpamMMmBbl, ripeAcTaBieHsbl B [Ipunoxenun 1.

7 Y4eOHO-MeTOAMYEeCKOe M HH(POPMALMOHHOE 0o0ecnieyeHue TUCHMIINHBI (MOLYJIs1)

7.1 Ocnoenaa numepamypa

1. Komos, B. Il. buoxumus : yueOnuk s By3os / B. I1. Komos, B. H. llIBenosa ; mox
obmeli penakmnueit B. 1. KomoBa. — 4-e u3x., ucnp. u gomn. — Mocksa : M3narensctBo IOpaiir,

2024. — 684 c.— (Bwicmiee oOpasoBanue). — ISBN 978-5-534-13939-6. — Tekcr
aNeKTpoHHBIW  //  OOpaszoBarenbHas  matdpopma  FOpaiit  [caiir]. —  URL:
https://urait.ru/bcode/543995 (nara obpamenus: 12.03.2025).

2. Mutskuna, 10. A. buoxumus : yueGHoe nocobue / FO.A. Mutsakuna. — Mocksa :

PUOP : UHOPA-M, 2022. — 113 c. - ISBN 978-5-9557-0268-1. - Tekcr : anekrponnsiid. - URL:
https://znanium.ru/catalog/product/1838751 ([lata obparenus -18.06.2025)

3. Ocrporusanos, E. C., buoxumus cnopta : yuedbnoe mocodue / E. C. OctpornsgoB. —
MockBa : KnoPyc, 2025. — 298 c¢. — ISBN 978-5-406-14047-5. — URL:
https://book.ru/book/956626 (nata oopamiernus: 18.06.2025). — TeKcT : 37K TPOHHBIIA.

4. Turos, B. H. Knunnueckas Onoxumus: Kypc Jekuuii : yuebnoe nocodue / B.H. Tutos.
— Mocksa : UHOPA-M, 2023. — 441 c. + [Jon. marepuansl [DIeKTpOHHBIH pecypc]. —
(Knuanueckas mpaktuka). — DOl 10.12737/24551. - ISBN 978-5-16-012430-8. - TekcT :
anektponHsldi. - URL: https://znanium.com/catalog/product/1983268 (mara oOparmieHus:
01.03.2023). — Peskim 10CTyMA: 110 MOIMUCKE.

7.2  /lononnumenvnasa numepamypa

1. Bbuonorunyeckas xumus : Mmeronndeckue ykasanus / Tapabpun B.B. — Kunens : IBL]
Camapckoro I'AY, 2021 .— 64 c¢. — URL: https://lib.rucont.ru/efd/773064 (nara oOparieHus:
19.01.2025)

2. Jlprok, B.T'. buonorudeckas xwmus : ydeOHOe mocobue s By3oB/ B. T'. [Iprok,
C. W. Cxnsp, B. I'. KapueB. — 2-e uzn., nepepab. u gomn. — Mocksa : MznatensctBo FOpaiit,
2020. — 292 c.— (Bwicmiee oOpazoBanme). — ISBN 978-5-534-12077-6. — Texkct
NeKTpoHHBIH  //  OOpazoBarenbHas  matgopma  FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/455494 (nara obpamenus: 01.03.2023).

7.3 Pecypcot ungpopmayuonno-menekommynuxayuonnou cemu "Hnmepnem',
6Knuan npogeccuonanvhovie 06a3vl OAHHBLIX U UHPOPMAUUOHHO-CHPAGOUHbIE
cucmemsl (npu HeoOX00UMOCmU):

1. DOnextponnas Oubnuoreunas cucrema «PYKOHT» - Pexum moctyma:
https://lib.rucont.ru/
2. O6pa3oBarenpHas miardopma "FOPAUT"



3. O6pa3osarensras miardopma "FOPAWIT" - Pexum moctyma: https://urait.ru/

4. DnextpoHHO-OnOMMOTEeuHas cuctema "BOOK.ru"

5. DnexrponHO-OMOMMOTEeYHAs cucteMa "ZNANIUM.COM"

6. DOnekrpoHHO-OMOnMHMoTeyHass cucrema "ZNANIUM.COM" - Pexum npocrymna:
https://znanium.com/

7. DnekTpoHHO-OubOIMoTeunas cucrema "PYKOHT"

8. Open Academic Journals Index (OAJI). IIpodeccronanbhas 6a3a maHHBIX - Pexxum
noctyna: http://oaji.net/

9. [Ilpesunmentckas Oubnuoreka wuMm. b.H.Enpimna (0a3a [maHHBIX —pa3iHyYHBIX
npodecCHOHANIBHBIX 00acTel) - Pexxum nocryna: https://www.prlib.ru/

10. HudopmanmonHo-cnpaBouyHas cuctema "Koncymprant Ilmoc" - Pexxum nmocryma:
http://www.consultant.ru/

8 MarepuajbHo-TeXHHYECKOEe oO0ecrevyeHHe IUCHUIVIMHBI (MOAYJsl)) WU MNepeveHb
HH(OPMANMOHHBIX TEXHOJIOTHIi, UCIOJIb3yeMbIX MPH OCYLIeCTBJIEHUH 00Pa30BaTEILHOIO
npoiecca no AMCUMILVIMHE (MO1YJII0), BKJIIOYAsl MepedyeHb MPOrpaMMHOro odecrevdeHust

OcHOBHOE O6ODVI[OBaHI/I€Z

e KoMnbroTEpHI

e [IpoekTop

e Ou3KynpTypHOE 000pYI0BaHKE

e MynbpTuMenuiiHbiii kKomruiekT Ne2 B coctaBe:mpoektop Casio XJ-M146,5kpan
180*180,kperieHre MOTOJIOYHOE

[IporpaMMHoe obecrieueHue:

o After Effects
o Autodesk SketchBook Designer 2013 Russian
e Microsoft Windows Server 2003 R2, x32 Ed.Russian
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@DOoH/] OLIEHOYHBIX CPEICTB
JUISl IPOBEJICHUSI TEKYILET0 KOHTPOJISt
Y IPOMEXKYTOYHOM aTTECTAlMU MO TUCHUILINHE (MOIYIIIO)

BUOXUMMUS YEJTOBEKA

Hanpasnenue u HanpaBiIeHHOCTh (IPOQIIIB)
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dopma 00ydeHus
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1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Hassarue OIIOII BO, Kon u popmynupoBka KoMHeTeHIN

COKpameHHOe nu

Kon u popMynrpoBka HHANKATOPA TOCTIKCHUS
KOMITCTEHITHU

49.03.01 «dusnueckas
KyJIBTypa»
(b-@3)

KommeTeHust cunraercsi ChOpMUPOBAHHOW HA JAHHOM 3Talle B CIy4ae, €CIIH IMOJTyYCHHBIC
pe3ynabTaThl OOYYeHHs [0 JAWCHUIUIMHE OLICHEHBI IOJOXKUTEIBHO (IHMAIla30H KPUTEPUCB
OLICHUBAHUSI PE3YJIbTaTOB O0YUCHHS «3a4TCHOY, «YIOBIECTBOPUTEIBHOY, «XOPOILIOY, KOTIHIHOY).
B ciydae OTCYTCTBHSI IOJOXXUTENBHOH OLIEHKM KOMIICTCHIMS HAa JaHHOM JTale CYUTACTCS
Hec(OPMUPOBAHHOM.

2 [loka3aTe/u OLleHUBAHUS NIJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHs
Tabnuia 3amosiHgeTcs B COOTBETCTBUU C pa3aenaoMm 1 PaGoueil mporpaMmbl TUCHUILIUHbI
(Momyst).
3 IlepeyeHb OLIEHOYHBIX CPEICTB

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

HaumeHoBaHME OLIEHOYHOTO CPe/ICTBA U P
KonTponupyemsie miuanupyemsle pes | KoHTpoaupyemble TeMbl 1 encrapiienne ero 8 POC
yIBTaThl 00yUeHHS HCLUIUIIHEI 5 ITpoMesKyTouHas aT
Texylmuil KOHTPOJIb
TecTauus
OuHas popma 0OydeHUS
P11 3naHue : monoxenus Hop | 1.1. Poms 1 MecTo Onoxu 3auér B Qopme TecT
MATHBHEIX aKTOB, OTpaka | MUH B (PU3NIECKOH KyJIbT Auckycens a
IOIINX aHTH/IOTIMHTOBYIO | ype B CBETE aHTHJOIHHTO
paboTy CIOPTHBHO-YNIPaB | BOTO 3aKOHOJATENBCTBA. KoHCIEKT 3auér B hopme TecT
JeHYecKuX opranmsarmuii | O6men BemecTB. CTPyKT a
Pa3IMYIHOTO YPOBHS. YMe | ypa KIETKH H OHoiorniec
€T OTpeNeNATh IPOOIeMbl | Kas XapaKTEpPHUCTHKA OT/IE 3auéT B popme TecT
JIONTMHTA IPUMEHUTENBHO | JIBHBIX CYOKJIETOYHBIX KO Tecr a
K OTJICIBHOMY BHJYy CIIOp | MIIOHEHTOB.
Ta. 1.2. buonorndeckas posib 3auér B Gopme TecT
6eIIKOB: 3HaUCHHE B mpoL| | AAMCKyCCHs a
€ccax KU3HEeIeATeIbHOCT
¥ M B3AUMOJICHCTBHE C TO [ proo oo 3auér B hopme TecT
KCHUYECKHMHU TIperapaTam a
1 MICHTH()UIUPYEMbIMU
Kak JIONIMHIOBbIe. AMHHO
KHCJIOTHI, UX (PU3UKO-XUM .
WYECKHe CBOMCTBa U KJ1ac | Tecr 3auér B popme TecT
cudpukanus. OoMeH 6enk a
oB. Perymsius 6nocuuTe3
a OEITKOB.
1.5. buonorndeckas poss 3auét B hopMme TecT
1 KJIaCCU(PUKAIUS YTIEBO HAuciycens a




noB. CTpyKTypa U CBOUCT
Ba MOHOCAXapHUJIOB U TIOJ
ncaxapunos. [lonaBnenue
YTICBOJHOTO 0OMEHa BeTI]
€CTBaMH JTOTIMHTOBOTO PsI
na. OOMeH yTIIeBOJIOB.

3auér B hopme TecT

1.8. buosHepreTuueckue
CUCTEMBI OpraHu3Ma. Ane
Ho3uHTpHU(DOChaT (ATD).
Kpearungocdar u aprun
undocdar. [Tyru o6pazos
anust AT® u npyrux mak
PO3PTrUYECKUX COCAUHEHH
. Okuciurenbaoe hocho
puirpoBanue. OKucIuTe
JIbHO-BOCCTaHOBUTEIIHHEI
€ ITPOIIECCHI.

1.12. TpancnopT KUCAOPO
Jia K pabOTAIOIIMM MBIIIII
am. IlorpeGnenue kuciaop
0J1a IPU MBIILIEYHOU pado
TE.

P12

YMeHue : OpraHu3zoBath y
4eOHO-METOINIECKHE MEp
ONPUATHUS C AHTUJOTIMHIO
BOU TEMAaTHUKOW IS 3aHU
MAarOUINXCs pa3HOM KBaju
(UKanUK B apaIuMIIMHAC
KOM U CYPAJIUMIINII-CKOM
cropTe

1.2. buonorudeckas poJib
0ETIKOB: 3HAYCHHUE B TPOI]
eccax KH3HEIEATEILHOCT
M ¥ B3aUMOJEHCTBHE C TO
KCHYECKHMHU TIpernaparam
U UICHTHOUITUPYSMbIMH
KaK JOMHHTOBBIE. AMHHO
KHCJIOTBI, UX (PU3UKO-XUM
HMYECKHE CBOMCTBA U KJIac
cuduranuss. OOMeH ek
oB. Perymsius OuocunTes
a OeJIKOB.

1.3. CtpoeHue HyKJIEHHOB
BIX KUCIIOT. J{e30kcupubo
HYKIJICHHOBBIE KHACIOTHI (
JHK) u moBpexnatomiee
JefCTBUE Ha HUX JIOTIHHTA
.. DU3UKO-XMMHUYECKHUE CB
oiictBa JIHK. Pubonyxie
uHoBbIe kuciaoTel (PHK).
Crpykrypa, cBoiicTBa U
YHKITMH OCHOBHBIX KJIacc
oB PHK.

1.5. buonorudeckas poJib
1 KJIaCCU(UKALUS YTIIEBO
J0B. CTpykTypa U cBOMCT
Ba MOHOCAXapHOB U II0JI
ncaxapuos. [lonasnenne
YIJIEBOAHOTO 0OMEHA BeIl
€CTBaMH JIOTIMHTOBOTO PsI
na. OOMeH yTJIeBOIOB.

1.6. JIunuasl, KX OCHOBH
ble Onosorndeckne QyHK

Koncnekr

a

3auét B opMe TeCcT
Tect bop

a

3auét B hopme TecT
Huckyccust

a

3auét B hopMe TeCcT
Koncnekr a bop

3auér B hopMe TeCT
Tect bop

a

3auér B hopme TecT
Huckyccus

a

3auét B opMe TecT
Koncnekr bop

a

3auéT B popMe TecT
Tect bop

a

3auéT B hopme TecT
Huckyccust

a

3auét B hopMe TeCcT
Koncnekr bop

a

3auér B opMe TecT
CobecenoBanue a bop

3auéT B popMe TecT
Tect bop

a

3auér B hopme TecT
Huckyccust

a

3auér B opMe TeCcT
Koncnekr bop

a

3auéT B hopMe TecT
CobecenoBanue a bop

3auéT B hopMe TecT
Tect bop

a

3auér B hopme TecT
Huckyccust

a

3auér B hopme TeCcT
Koncnexr bop

a

3auét B hopMe TecT
CobecenoBanue a bop

3auét B opMe TecT
Tect bop

a

3auét B hopMme TecT
Huckyccust

a




uuu. CTpyKTypa, CBOMCTB
a munuoB. Kitaccnguxkan
U TAUA0B. JKupHBIe K1
CIIOTHI UX KJIAaCCH()UKAIINS
1 HoMeHKatypa. @epmen
TaTUBHBIHN pacrag v CHHT
€3 TPUTINLEPUIOB U JIUT
HIOB.

3auér B hopme TecT

1.7. BogopacTBOpHMEIE B
ntamuHsbl. JKnupopactBopu
MbI€ BUTAaMUHBI. Posb BUT
aMHHOB B (DyHKIIMOHUPOB
aHUM OpraHU3Ma.

1.10. buoxumudeckue np
OLIECCHI TPU MBIIIEYHOH I
CATCIIbHOCTU U B IEPUOT
BoccTa”oBieHus. Hapym
€HUE CCTCCTBCHHLIX MPOILL
€CCOB I'HIIepTPOdUH U IIp
onuepayuy Npyu TPSHUP
OBKax I0J, BO3[ECHCTBUEM
JonuHra. bHoxumus Maim
€4HOr0 COKpAILECHHS.

1.11. buoxumus duzuuec
KX yNPa>KHEHUHU U CIOPT
a. O6mas HalpaBICHHOCT
b OMOXMMHUECKHX MPOIIeC
COB B MBIIICYHOH padoTe.
CymHOCTh OMOXUMUYECK
O aJIalITalli! TIPU CUCTE
MAaTU4YEeCKOW MBILIEYHON T
PEHHUPOBKE.

1.12. TpaHcmopT KUCIOPO
JIa K pabOTarOIIUM MBIIII]
am. IlorpeGnenue kuciaop
0J1a TIPH MBIIIEYHOH pabo
Te.

PJ13

Hagsik : BIageeT omeiTom
pa3pabaTbIBaTh aHTHIOH
HI'OBBIE ¥ aHTHHAPKOTHYE
CKHe MPOPUIaKTUIECKUE

MPOTpaMMBbl JUIsl IeTeH, T

OJIPOCTKOB U MOJIOICXKH C
HCTIONB30BaHUEM CPEIICTB
aJanTUBHON (PU3NIECKOM

KYJBTYpPBI U CIIOPTA, a TaK
ke pazIn4HbIX (HopM myo
JUKAIIMOHHOM aKTHUBHOCT

u

1.4. Knaccudukanus 1 HO
MEHKJIaTypa (pepMEHTOB.
AHTH-(EepMeHTHOE JeHcT
BH€ JONUHTA. XUMHYECKa
g Ipupoaa GepMEeHTOB, U
X (pyHKIIFOHATBHBIE TPYTT
mel. Poyie BUTAMHHOB, MET
AIIJIOB U IpYTUX (HaKTOpO
B B ) yHKIIMOHUPOBAHUN
(depmenToB. Perymsuus ¢
€PMEHTATUBHBIX IIPOLECC
OB B KJIETKE.

Koncnekr

a

3auér B hopMe TeCT
CobecenoBanne a bop

3auét B hopMe TecT
Tect bop

a

3aqéT B hopme TecT
Huckyccust

a

3auét B hopMe TecT
Koncnekr bop

a

3auét B hopMe TecT
CobecegoBanue a bop

3auér B hopMe TeCcT
Tect bop

a

3auéT B hopMme TecT
Huckyccust

a

3auét B hopMe TeCcT
Koncnekr bop

a

3auér B opMe TecT
CobecenoBanue a bop

3auéT B popMe TecT
Tect bop

a

3auéT B hopme TecT
Huckyccust

a

3auét B hopMe TeCcT
KoHncnekr bop

a

3auét B opMe TecT
CobecenoBanue a bop

3auéT B opMe TecT
Tect bop

a

3auét B hopMme TecT
Huckyccust

a

3auér B opMe TeCcT
Koncnekr bop

a

3auét B hopMe TecT
CobecenoBanue a bop

3auéT B hopMe TecT
Tect bop

a

3auéT B hopMe TecT
Koncnekr bop

a

3auér B hopme TeCcT
CobecenoBanne bop

a




1.8. buosnepreTuueckue
CHCTEMBI OpraHusMa. Aze Koncmnexr

3auér B hopme TecT
a

Ho3uHTpHU(DOChaT (ATD).
Kpearundocdar u aprun
nadpocoat. [Tyt obpazor
anust AT® u npyrux mak

3auét B hopme TecT

POIPIHYCCKUX COCIMHCHH | (GecenoBaHme
#t. OxucaurensHOE hocho a
puupoBanue. OKUCIUTE
JIBHO-BOCCTAHOBHTEIHHBI
€ ITPOIIECCHI.

K 3auét B hopme TecT
1.9. Ctpoenue u QyHKIHM OHCICKT a
U KJICTKH ¥ OHOJIOTHYECK

3auét B hopme TecT

MX MEMOpaH. Cobecenoranue bop

a

1.11. buoxumus uzmuec
KHX ynpaxHeHuii u criopr | KOHCIIEKT

3auér B hopme TecT
a

a. O0mas HampaBICHHOCT
b OMOXUMIYECKUX TPOIIEC
COB B MBIIIEYHOI padorTe.
CymHOCTh OMOXUMHUYECK
Ol ajanTaluy IIPYU CUCTE
MaTHY€CKOW MBIIIEYHOU T
pEHHUPOBKE.

CobecenoBanne

3auéT B hopMme TecT
a

4 Onucanue NpoueAypbl OLeHUBAHUSA

KagectBo copMUpOBaHHOCTH KOMIETEHIM Ha JAaHHOM JTale OICHUBACTCS II0
pe3ysbTaTaM TEeKYIIMX W IMPOMEKYTOYHBIX aTTECTAIMi P IMOMOIIM KOJIMYECTBEHHOH OIIEHKH,
BbIpaX€HHOU B Oamiax. MakcuManbHas cymma OajjioB 10 JuCLUIUIMHE (Moaynto) paBHa 100

Oasuiam.
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CYMMa 6am1013, Ha6paHHBIX CTYACHTOM II0 BCCM BHIaM y‘lCGHOf/'I ACATCIIbHOCTHU B paMKax

JUCHUIIIIMHBIL, IICPEBOAUTCA B OLICHKY B COOTBECTCTBHHU C T36J'II/IHeI\/'I.
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B
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XapaKTepI/ICTI/IKa KadyeCTBa Cq)OpMHpOBaHHOCTPI KOMIICTCHIIN

«3a4TeHOY /

ot 91 mo 100
COTIIMYHOY»

CTyzeHT IeMOHCTpHpPYET CPOPMHUPOBAHHOCTH JUCIMIUTHHAPHBIX KOMIICTESHIINH, 00Ha
PY’KHBaeT BCECTOPOHHEE, CHCTEMAaTHIECKOE U TITy00KOe 3HaHNe y4eOHOTo MaTepraia
, YCBOMJI OCHOBHYIO JIUTEpATypy ¥ 3HAKOM C JOHOJHHUTEILHON JINTEpaTypoii, pekome
H/IOBAaHHOH IPOTPaMMOii, yMmeeT CBOOOIHO BBIMONHATE NPAKTUIECKHE 3aJaHuUsl, TIPe]




YCMOTpPEHHBIE IPOrpaMMoii, cBOOOTHO onepupyeT NpuoOPEeTEeHHBIMH 3HAHUSAMH, yMe
HUSIMU, IPUMEHSIET UX B CUTYallUsIX TIOBBIIEHHOH CI0KHOCTH.
CTyzeHT IeMOHCTPUPYET CPOPMHUPOBAHHOCTD JUCIUILTMHAPHBIX KOMIICTEHIHI: OCHO
ot 76 110 90 «3a4TCHOY / BHBIC 3HAHUS, YMCHHUS OCBOCHBI, HO JIOIYCKAIOTCS HE3HAUYUTEIBHBIC OIMMOKH, HETOYH
«XOPOIIO» OCTH, 3aTpy/IHECHUS TIPU aHATMTHICCKUX OTepanusiX, epeHOce 3HAHUH U YMCHUI Ha H
OBBIC, HECTAHJJAPTHBIC CHTYAIUH.
CTyIeHT IeMOHCTPUPYET CHOPMUPOBAHHOCTD TUCIUILTHHAPHBIX KOMIICTCHIIAI: B X0
«3a4TeHO» / Jie KOHTPOJIBHBIX MEPOIPHUATHH JOMYCKAIOTCS 3HAYUTEIbHbIE OLIMOKH, IPOSBISAETCS O
ot 61 o 75 «yIIOBIIETBOPUTENb | TCYTCTBHE OTICIbHBIX 3HAHUI, YMEHU, HABBIKOB 110 HEKOTOPHIM AUCIUIUINHAPHBIM K
HO» OMITCTEHIIUSAM, CTYACHT HCIBITHIBACT 3HAYUTEIIFHBIC 3aTPYIHEHHS IIPH ONIEPUPOBAHU
Y 3HAHUSIMH ¥ YMEHUSIMU TIPH UX IEPEHOCE Ha HOBBIE CUTYAITHH.
(HE 3a4TCHOY / VY crynenra He cOpPMUPOBAHBI AUCLUIUIMHAPHBIE KOMIIETCHIIUH, POSIBISETCS HEOC
ot 41 o 60 «HEYJIOBJIETBOPUTE Y vp P N P - 1P
TAaTOYHOCTh 3HAHUH, YMEHU, HABBIKOB.
JIBHOY
«HE 3a4TeHO» /
JvciuIHapHbIC KOMIIETEHIIMU HEe COPMUPOBAHEL. [IpOSBISIETCS MOTHOE HITH MPaK
ot 0 1o 40 «HEYJOBJIECTBOPUTE 9 M
BHOY THUYECKH MTOJTHOE OTCYTCTBHE 3HAHUHN, YMCHHI, HABBIKOB.

5 HpnMepnble OLICHOYHBIC CpEeACTBA

5.1 UToroBblii TECT

5.1 Ilpumepsbl TeCTOBBIX 3aJaHUI

Tema Ne9

Tect Nel

1. BHekieTouHoe npeBpalieHne BeIEeCTB Ha MyTAX WX MOCTYIUIEHUS M BbIICIECHUS
Ha3bIBACTCS: a) META00IM3MOM; 0) BHEITHUM 0OMEHOM; B) KaTa0OJIM3MOM; T') aHAOOIH3MOM.

2. [Tpornecchl cuHTE3a CIOXKHBIX MOJIEKYJ U3 O0siee MPOCThIX, COPOBOMKAAIOLINECS
noTpeOIEHUEM YHEPIHH, HA3bIBAIOTCA: a) aHabonu3MoM; 0) KaTaboIM3MOM; B) KOHJIEHCAIUEH; T)
HOJIMMEpHU3aLHEH.

3. [Mponykramu mupodocdarnoro pacmmpenuss ATD ssustorces: a) AAD u
docdopnas kuciora; 6) AM®D u nupodocdarnas kuciaora; B) afeHo3uH U hpochopHas KucioTa.
4, Maxkpo3prudeckoi Ha3bIBA€TCS XMMHYECKasl CBSI3b, IPU Pa3pblBE KOTOPOM

M3MEHEHHEe ypoBHS cBOOOAHOMN »Heprun coctamisier: a) 10 k/x/monw; 6) 15 x/[x/mMons; B) 20
k/[x/mMonp; 1) 30 x/[x/Mob.

S. K MakpospruyeckuM coeiuHEHHsIM OTHOcATCS Bce, Kpome: a) AJlD; 06)
kapbamomndocdara; B) III0K030-6-ocdara; T) Kkpeatundocdara; )
bochoeHOoNTUPOBUHOTPATHOMN KHCIOTHI.

6. bnuskue no XMMUYECKOH CTPYKTYpe COETUHEHMs, 00J1aJalolie OJUHAKOBBIMU
OMOJIOTMYECKMMHU CBOWCTBAMH, SIBIISIOTCA:

a. a) BUTaMHHaMU; 0) H30MepaMHu; B) TOMOJIOTaMU; I') BUTAMEPAMH.

7. Hapymenust B opraHusme, BbI3BaHHbIE W30BITOUYHBIM HAaKOIUIEHMEM BUTaMMHA,
Ha3bIBAIOTCS:

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

8. HukotnHOBas KUCIIOTa U HUKOTUHAJ - 3TO BUTAMEPbl BUTAMHHA:

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

9. Burtamun B12 conepkuT B CBOEM COCTaBe KAaTHOH:

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

10. AHTHIEIUIAPTUYECKUM SIBJISIETCSI BUTAMHH:

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

11. dusnonoruyeckoe Ha3BaHue BuTamuHa H:

a) aHTULUHTOTHBIN; 0) aHTUCEOOPPENHBINA; B) aHTUHEBPUTHBIN; I') aHTUPAXUTHUECKHH.

12. OCHOBHBIMU HCTOYHUKaMHU BUTaMuHa C SBIAIOTCA: a) MSACHBIE IPOAYKTHI; O)

pacTuTeIbHbIe TPOAYKTHI; B) MOJIOYHBIE TPOAYKTHI.



13. @epMeHTHI - 3TO: a) KaTalu3aTopbl YIIEBOTHOW MPHUPOIBI; 0) KaTaau3aTOpbI
0eIKOBON MPUPOABI; B) KaTaau3aTopbl HEOPraHUYECKON MPUPOABI; I') KaTaau3aTOpPbl JUIHIHON
PUPOIBL.

14, XonopepMeHTOM Ha3bIBAIOT: a) HAIAMOJICKYJISPHBIM  KOMILIEKC;, ©0)
MYJIBTUIH3UMHBIA KOMIUIEKC; B) NPOCTOM (PEepMEHT; T') CIOXKHBINH (epMeHT; 1) ¢epMeHT-
CyOCTpaTHBII KOMIUIEKC.

15. B cocraB kodepmenra ®MH Bxonut:a) ButamuH A; 0) BuramuH B6; B) BUTaMuH
B2; r) Butamun K; 1) Buramun B12.

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

17. Knerounsie (epMeHTHI, JOKAIW30BAHHBIE B IMTOIUIA3ME, MPOSBISIOT
MaKCHUMaJIbHYI0 aKTUBHOCTH npu pH 6mm3kom: a) 7;6) 2 - 3;B) 4 - 5; 1) 9 - 10.

18. DepMEeHTBI, KaTATM3UPYIOIINE CHHTE3 OMOIOTUYECKUX MOJIeKyI ¢ yuyactuem ATD,
OTHOCSTCS K KJIaccy: a) Tpancdepas; 0) nuras; B) THIpoJIa3; T') Ika3; 1) ©30Mepas.

19. DepMeHThI, KaTaTu3uPYIONIUE MPOIECChl 1eKapOOKCHIMPOBAHUS OPTaHHYECKUX
BEIIIECTB, OTHOCATCS K KJIACCY: a) M30Mepa3; 0) iuas; B) uras; r) Tpancdepas.

20. K MoHOcaxapugam OTHOCSATCS: a) MallbTo3a; 0) GPyKTO3a; B) JIAKTO34; T') TerapaH;
1) TTIUKOTCH.

21. ['mroko3a sABIISIETCS: a) KETOreKCO30M; 0) KETOMEHTO30M; B) ajJbJOTrE€KCO30M; T)
aJbJIONICHTO30M; /1) AUCaXapUIOM.

22. B cocrtaB caxaposbl BXOIST: a) JBE MOJICKYJbI TJIFOKO3bI; 0) JABE MOJEKYJIbI
(bpyKTO3bI; B) INII0OK03a M PPYKTO3a; T') TajJaKkTo3a U IIII0K03a.

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

III0K030-1-docdaT M IIOKO3a; B) IIHOK030-6-pocdar u TiroKo3a; T) rirokose-l-dbocdar u
rajaKkTo3a.

24, Peakuus: AT® + I'mokoza — AJl® + ['mrok030-6-hocdaT ocymecTBisieTcs mpu
YYacTUU: a) albaoia3sl; 0) GpochormokoMyTassr; B) hocopriiassl; T') TeKCOKUHA3EI.
25. Cnoxnbie 3¢upsl BXKK ¢ rmnepuHoM M MOJUMIMKIAYECKUMU CIUPTaAMH

COCTABJISIIOT TPYIITY: &) CIIOKHBIX JIUITUIOB; 0) MPOCTHIX JTUMHIOB; B) (OCHATHIOB; T) JUOTBHBIX
JUIHIOB.

26. Jlumuapl B BHJIE KOMIUIEKCOB € O€JIKaMH BXOJST B COCTAB: a) MYJIbTUIH3UMHBIX
KOMIUIEKCOB; 0) pubocom; B) cunTeTassl BXKK; ) 6Gnonorndecknx MmemOpaH.

27. ['maBHBIMM JUNIUAAMM MeMOpaH SBJSIOTCSA: a) JAWOJbHBIE JHUOHABL; 0)
TPUIIIMLEPUIBI; B) TTMKOIUIHIBL, T') (OCHONUIUABI; 1) BOCKH.

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

29. Beiciive kupHBIE KHUCIOTBI B Tpolecce MX KaTabolu3Ma pazpyliaroTcs
MIPEUMYIIECTBEHHO MyTEM: a) MPOIECCOB BOCCTAHOBIICHHUS; 0) 0-OKUCIIEHUS; B) [3-OKUCIICHUS; T)
JeKapOOKCUIMPOBAHUS; /1) THAPOIIU3A.

30. [Mporiecc OmocmuTesa BIKK mokamm3oBan: a) BO BHemHeW MeMmOpaHe
MHUTOXOH/IpHi{; 6) BO BHyTpeHHEH MeMOpaHe MHUTOXOHJpPHUI; B) B KJIETOUYHOM MeMOpaHe; I') B
snepHoil MeMOpaHe; 1) B MeMOpaHe SHIO0TUIa3MaTHIECKOTO PETHKYITyMa.

31. OxucnuTenbHOE 1€3aMUHUPOBAHUE0-aMIHOKHCIIOT IPUBOIUT K 00Pa30BAHUIO: a)
0-OKCHKHUCIIOT; 0) 0-KETOKUCIIOT; B) HEMPEICTbHBIX KUCIIOT; T) adbJACTHIOKACIIOT.

32. B pesynpraTe peakuuii AeKapOOKCHIMPOBAHMS MPOUCXOTUT OTIICIUJICHHE: a)
okcupa yriaepozaa (IV); 6) ammuaka; B) BOJIbI; T) aTOMOB BOJIOPO/IA.

33. CybcTpaTamMu TUNIENTHIA3bI SIBISIFOTCS: a) aMHUHOKHCIIOTHI; 0) TOJIUIENTUIBL; B)
JUTICTITUIBI; T) OMOTEHHBIC AMHUHBI.

34. depMeHTbl aMUHOTpaHC(hEPa3bl YCKOPSIOT PeakUuu: a) Je3aMUHUPOBAHUS; O)

NepeaMUHUPOBAHUS;, B) BOCCTAHOBUTEILHOIOAMUHHUPOBAHUS; TI) JA€KapOOKCUIMPOBAHUS; [I)
TPaHCTIIMKO3UINPOBAHMSL.



35. Pubocoma npencrapuser co0oii: a) HAIMONEKYISAPHBIM KOMIUIEKC; 0) KIETOYHYIO
OpraHesuly; B) MYJIbTHIH3UMHBIN KOMILJIEKC; T') HYKJICOITPOTEHH; 1) CIIOXKHBIN ()EPMEHT.

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

37. IIpouecc cuntesa ATD, uaymuil CONpSKEHHO C PEakIUsIMH OKUCICHUS IMPU
y4yacTMM  aHCaMOJlisi  JAbIXaTeNbHBIX  (PEPMEHTOB,  HA3bIBaeTCSA:  a)  CyOCTpaTHBIM
dbochopuupoBanueM; 0) QorocunTeTHYecKUM (ochopunrpoBaHreM; B) OKHCIUTEIbLHBIM
dochopmmmpoBannem; r) hochoTpanchepasHoii peakiuei.

38. DHepreTUYecKd HamboJjee BBHITOJIGH OOMEH YIJICBOJOB, WAYIIUH MO MYyTH: a)
TJIMKOTEHOMN3a; 0) OpOKEHUS; B) ABIXAHHUS, T') TIIMKOJN3a; ) TIFOKOHEOTeHEe3a.
39. CyKiHaTAeTuIporeHasa, kopepMeHToM KoTopoit siisiercss @A/, oTaaeT aToMbl

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

40. CooTHolIeHHE PHEpreTHUecKux 3PQPEKTOB TIMKOJIM3a U a’pOOHOrO pacraja
TJTFOKO3BI cocTaBisieT: a) 1:2;6) 1:10; B) 1:15; ) 1:19; 1) 1:38.
41. DOHepretudyeckuii d3QGEKT B pacyere Ha €AMHHUILY Macchl (adpOOHBIE YCIOBHS)

OoJypllle TIPW pacriaje: a) TJIKOo3bl; 0) TpHCTeapuHa; B) aclapardiHOBOW KHUCJIOTHI; T)
docdoauokcuaneTona; ;) TIUIeprHa.

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

43. [TepBoe MecTO MO KOMYECTBEHHOMY COACPKAHHUIO B OPTaHU3Max MPUHA/IJICKHUT:
a) Oenkam; 0) BoJi€; B) JIMIIUJAM; T) MUHEPaIbHBIM BEIIECTBAM; 1) IOJIMCAXapUIaM.

44, Boma, oOpa3syromascs B mporecce OOMEHa BEHIeCTB, HAa3bIBAeTCs: a)
IPOYHOCBSA3aHHOMN; 0) SK30M€HHOM; B) HJIOT€HHOM; I') UMMOOWJIN30BaHHOM.

45. AcconunpoBaHHas CTPYKTypa BOJbI 00pa3yeTcs 3a cueT: a) MOHHBIX CBs3el; 0)

KOBaJIEHTHBIX CBA3€il; B) BOJOPOIHBIX CBS3€H; I') BAH-/I€p-BaalbCOBBIX CBS3EH.
46. Karunonsr Co2+ Bxondat B coctaB BuTamuHa: a) A; 6) C; B) E; r) B12; n) B6.

47. OcCHOBOW KOCTHOW TKaHH SIBJISIFOTCSI COSAMHCHHS: a) Kaublus U docdopa; 0)
HATPUS U KaJIWsl;, B) KAIBILUS U XJIOPA; T) MEIH U a30Ta.

48. B cocTaB iuTOXpOMOB Ki1acca a BXOJAT KaTHoHbL: a) K+; 0) Cu2+; B) Nat; r) Fe2+;
n) Zn2+.

Kpamxue memoouueckue yxazanus

Tect BBINOJNHAETCS CTYyIEHTOM WHAMBHUIYalIbHO, B TPEIENax BPEMEHH, YKA3aHHOIO
npenogasareneM. KonnuecTBo BONPOCOB NMPU TECTUPOBAHMHM HE JOHKHO mpeBbimarh 30. Ha
KQOKIBIA OTBET OTBOJUTCS 1O 1 MHMHYTBI, 32 KOTOPYIO CTYAEHT AOJDKEH W3 IPEAJIOKEHHBIX
BAapHUAaHTOB OTBCTOB HaWTH HpaBHHBHLIﬁ U OTMCTHUTH B TECTC.

Ilxana oyenku

OueHka Bamsr Omnucanne
5 16-20 BBICTABJISIETCSI CTYJIEHTY, €CJIM CTYJISHT MPABHJILHO BBITIOJIHUII BCE 3aJIaHUsI
4 12-15 BBICTABIISIETCSI CTYJICHTY, €CIIM CTYJCHT BHIOIHII He MeHee 80 % 3amaHuii, mubo B 0TBETaX /10

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

3 8-11
IyIICHBI CYNIECTBEHHBIC OIIHOKH

2 4-7 BBICTABIISIETCA CTYJICHTY, €CIIM CTY/ICHT He BhInosiHWI Gonee 40 % 3aiaHuii, Ipy 3TOM B OTBETa
X JIONYIIEHbI TpyOble OIHOKH

1 13 BBICTABJIAICTCA CTY/IEHTY, €CIIH CTYAEHT He BbinonHwu1 6onee 10 % 3aganuii, mpu 3ToM B 0TBeTa

X JIOMYIICHBI TPYObIC OTHOKH

5.2 IlpuMepsl TeCTOBBIX 3aaHUH

Tema Nell

Tect Ne 2

1. CTpyKTYpHBIMH €AMHUIIAMH MBIIIEYHOTO BOJIOKHA SIBJISTFOTCS: ) TIOJMCAXaPHIbI;
0) MUOGUOPHUILIIBI; B) TUIMOMPOTEUHBL; T') OMOIOTHYECKIE MEMOPAHBI.




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

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

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

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

6. B sHeprooOecnieueHUH KpaTKOBPEMEHHBIX YIPAXHEHUH MaKCUMaJIbHON

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

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

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

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

10. K anaspoOHbiM uctounukam pecunresa AT® orHocsTCS Bce, Kpome: a)
KpEaTHHKUHA3HOM peakiuu;, 0) MHOKMHA3HOW peakiuu; B) IiHKonu3a; T) cuHTeza ATO,
COIPSDKEHHOTO C AJIEKTPOHOTPAHCIIOPTHOH IIETIBIO.

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

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

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

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

Kpamkue memoouueckue ykasanus

Kpamkue memoouuecxue ykazanus

CTyneHT MODKEeH M3YYWTh OCHOBHBIE M JIOTIOJIHUTENBbHBIE UCTOYHUKU JIUTEPATYPHI IO
TeMaM BBIOpaTh OJMH MPABUJIBHBIN OTBET U3 MPEIOKECHHBIX.

Ilxana oyenku

Llkana oyenxu

Kpurepuu onieHkH pe3ynbTaToB

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

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

MYIIEHBI CYIIECTBEHHbIEC OIIHOKI

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

MYIIEHBI CYIIECTBEHHbIE OITHOKU

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

X JOIYIIECHBI IPYObIe OIIMOKH

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

X JIOMTYIICHBI TPYObIC OITHOKH

5.2 CoGecenoBanue — 3aIMTa MHANBUAYATbHOT0 32 JaHUS

IIpumepHbIii nNepeyeHb BONPOCOB MO TeMam/pasjenaM JAUCHUIUIMHBI  JJIs
cobecenoBaHust

CtpoeHue HyKJIEHNHOBBIX KHCIOT. Jle3okcupubonykiaenHoBble kuciaoTsl (JJHK). dusuko-
xumuyeckne cpoiictBa JIHK. Pubonyknennossie kucnotel (PHK). Crpykrypa, cBoiicTBa u
¢byHK1MM ocHOBHBIX Ki1accoB PHK



Cunres crierupudeckux OEIKOB B KJIETKE, €0 OCHOBHBIC ATAITbI.

Poinb HykJIEMHOBBIX KHCIIOT B cUHTe3¢ Oenka. Perynsanus cunresa oenxa.

BuyTpukiieTouHble peBpaleHuss aMUHOKHUCIIOT.

Peakiiun nepeaMuHUpPOBaHUS, 1€3aMUHUPOBAHNS, 1eKapOOKCUIIMPOBAHHUS aMUHOKHUCIIOT.

CBs3b NpeBpaIieHuii aMUHOKHCIIOT C HUKIIOM TPUKAPOOHOBBIX KHCIIOT.

Knaccugukanus n HoMmeHkiarypa (epMeHTOB. XHUMUYecKas NMpUpota (PEpMEHTOB, UX
¢yHkunoOHaNbHBIE Tpynmbl. Poilb  BUTAMHUHOB, METANIOB U JAPYrUX KO(PAKTOPOB B
(byHKUHOHMpOBaHUY (pepMeHTOB. Peryisainus ¢pepMeHTaTUBHBIX IPOLIECCOB B KIIETKE.

VYcoBust MPOTEKaHMsI peaKinii 0OMEHa BEIIECTB B )KUBBIX OpraHU3MaXx.

Ponb dhepmenTOB B 0OMEHE BEIIECTB.

OCOoOEHHOCTH XUMUYECKOTO CTPOCHHSI U CBOMCTBA (DEPMEHTOB.

Mexanusm nerictBusi GepMEHTOB.

buonornueckas pons U kinaccupukamms yriaeBomoB. CTpyKTypa U CBOMCTBa
MOHOCaxapua0B 1 nosmcaxapugo. OOMeH yrieBoJoB

Kakue yrneBonpl BcTpedaroTcss B BaXKHEMIIMX NpoAykTax nuraHua? Kakue u3 HHUX
IIOJIBEPIalOTCs MUIIEBAPUTEIbHBIM IIPEBPALLICHUSIM?

Kakne QepMeHTBI YyCKOPSIOT THAPOIN3 BaXHEHIIMX yriieBonoB numu? Kakue ycrmoBus
HEOOXOUMBI AJIs IEUCTBUSI 3THX (PEPMEHTOB?

Kak npoucxomut cuHTe3 M pacmajn IyMkoreHa B nedeHu? Kak peryiaupyrorcs 3tu
Mpo1Eecchl?

Kak ocymiecTBisitoTcss aHa3poOHBIE TPEBPALICHUS TTIMKOTE€HA U TITFOKO3bI (ITIMKOIN3)?

B kakux peakunusax ocymectsisiercss pecunte3 AT® B xone mmkonusa? Kakosa
sHepreTudeckas 3PpPeKTUBHOCTH INIMKOIN3a?

Kakue npeBpaltiieHus IpOUCXOAAT B a3poOHOIl (ase yrieBoaHoro oomMeHa?

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

KakoBa snepreruueckas 3 (peKTHBHOCTH a3pOOHOT0 OKHCIICHHUS YTIIEBOIOB?

Kakyro ponb urparoT >KeJIuHblE KHUCJIOTBI B IIPOLIECCE IMUIIEBAPEHUS JUIUAOB H
BCAChIBaHMs TMPOAYKTOB WX muIIeBapeHus? KakoBbl OMOXMMHUYECKHE IYTH 3TOTO BIHSHUS
JKEJYHBIX KACIOT?

Kakue xmmuueckue mnpeBpallleHus MPOUCXOAAT NHpu MobOunuzauuu sunuaos? Kak
OCYILIECTBIISIETCS PETYJIALUS ATOro Impouecca?

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

KaxoBbl ipeBpaliieHyst KETOHOBBIX TeJl B IPOIECCaX IHEPreTUUECKOT0 oOMeHa?

ITocnenoBarenbHOCTh XMMUUECKUX PEAKIIMNA ITPU MBIIIEYHBIX COKPAIICHUAX ?

Kaxue xumunyeckue npespaiieHuss IpOUCXOsAT MPU pacciadiIeHUy MbII?

KakoBa pone AT® B 1Byx(a3HOM MbIIIEUHON €SI TeTbHOCTH?

Ckopoctb pacxonoBanusi AT® npu HanpspKeHHOM MblIeyHOU padoTe?

Yro noHMMaeTrcs MOJ MOIIHOCTbIO, €MKOCTBIO, CKOpPOCTBIO pa3BEpTHIBAHMS MU
3¢ (PeKTUBHOCTHIO MpoIieccoB pecuHTe3a ATD?

KakoBbl MOIIHOCTb, €MKOCTh M CKOpPOCTh pa3BepThIBaHMUA KpeaTuH(POoChHOKUHAZHON
peakuuu U Kakue OMoXuMuuecknue (akTopsl UX ONPEIeIIaioT?

KakoBa pons  kpeatuHdocaTHOM peakuy B JHEPreTHUECKOM 00ECTIeYeHUH MBILIIEYHON
paboThI?

Posb rMKoIM3a B SHEPTeTHYECKOM 00€CIIeYeHNH MBIILIEYHON paboThI?

B uem 3akitoyaercs CyHIHOCTh MHOKHMHA3HOM peakIuu, M KakoBa €€ poJib B
HHEPreTUYECKOM 00eCrieueHNH MBIIIEYHOH paboThI?

KakoBbl ~ MakcUMallbHblE  MOIIHOCTb, €MKOCTb, CKOPOCTb  pa3BEpThIBAaHUS U
3 pekTUBHOCTH a3poOHOoro pecuHTe3a AT® u kakue Onoxummuueckue HakTophl UX ONpPeesoT?

KakoBa ponp a’pobHoro myru pecunresa ATD B sHepreTHyeckoM OOECTICUCHUH
MBILIEYHON paboOThI?



JlaliTe XapakTepUCTUKY DHEPreTHUECKOro 0OecredeHUs YMpaKHEeHHH, crenn(uyecKkux
Ui n30paHHoro Bamu Buja GpuU3KyIbTYpHO-CIIOPTUBHOM 1€ATEIBHOCTH.

BognopactBopumbie BuTamuHbI. JKupopacTBopuMble BUTaMUHBL.  Pojb BUTaMHHOB B
(YHKIMOHMPOBAHUM OpraHM3Ma XHMHUYECKHE INPEBpallleHHs JIMIUAOB B  IPOLEccax
MULIEBAPEHUS.

Burtamunsl, ux kinaccudukanus.

OOm1re mpeacTaBIeHUs 0 XUMUYECKOM CTPOCHUHM  PA3TUYHBIX BUTAMUHOB.

MexaHu3Mbl BO3AEHCTBUSI BATAMHUHOB HAa OOMEHHBIE ITPOLIECCHI.

Ponb BuTamMuHOB B 00pa3oBanuu (HepMEHTOB.

[ToHATHS O THIIOBUTAMHHO3€, aBUTAMUHO3€E, TUIICPBUTAMUHO3E.

Bnusiaue 3aHATHH pa3nMYHBIME BUAAMHU CIIOPTa HA MOTPEOHOCTh OpPraHU3Ma YeIOBEKa B
BUTaMUHAaX.

Kpamxue memoouueckue ykazanus

CTyZneHT JOJDKEH U3yUUTh OCHOBHBIE U JOIIOJIHUTENIBHBIE HCTOYHUKY JIUTEPATYPBI 110 TEME
U TIOATOTOBHUTHCS K COOECE0BaHUIO TI0 PEKOMEHIyeMbIM BOIIpocam/

LlIxana oyenku

Kpurepuu onieHKH pe3ysbTaToB
o bauel Omnucanue
BBICTABJISICTCS CTYJICHTY, €CJIM CTYACHT BCCCTOPOHHE PACKPLLI TEMY

BBICTABIISICTCSI CTYJICHTY, €CIIH CTYJEHT B IIEJIOM PAcKphUI TEMY, HO B OTBETaX JOIYCTHII HE3HAY
UTENbHbIE HETOYHOCTH

BBICTABIISICTCSI CTYJICHTY, €CIIH CTYJCHT HEMIOIHO PACKPBLI TEMY

BBICTABJLICTCS CTYJICHTY, €CIM CTYAEHT IUI0XO OCBETHI TEMY

BBICTABJLICTCS CTYJICHTY, €CIIM CTYAECHT HE PACKPbUI TEMY

Rvofw| & oz
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5.3 KoHcnekr JeKnuu

KomruiekT 3ananuii 1u1 COCTaBIEHUs KOHCIIEKTa

CryzaeHT BBINOJHAET KOHCIEKT no TeMe "llepuoausanus "HAMBUYaIbHOTIO pa3BUTHUS"

Paspnensl koHCIIEKTA:

buosHepreTrueckne CUCTEMbI OpraHu3Ma.

Anenosunrpugocdar (ATD).

Kpeatungocdar u aprunnadocdar.

[Tytu obpazoBanust AT® u aApyrux Makpo3pruueckux COeTUHEHHH.

OxucnutensHoe pochopunrpoanne. OKUCIUTETbHO-BOCCTAHOBUTEIBHBIE TPOLIECCHI.

CrTyneHT BBINONHIET KOHCHEKT 1o TeMe "[leproau3anus HHANBUAYATIBHOTO pa3BUTH"

Pa3nensl koHCnEKTA:!

buosHepreTnueckre CUCTEMbI OpraHu3Ma.

Anenosuntpudocpar (ATD).

Kpeatundocdar n aprunundocdar.

ITytu o6pazoBanust AT® u 1pyrux MakpoIPru4ecKux CoeIMHEHHUH.

OxucnurensHoe pochopunupoBanue. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE MPOIIECCHI.

Kpamxue memoouueckue ykazanus

CTyleHT AOKEH U3YyYHUTh TEOPETHUECKUH MaTepuai MO0 TeME U COCTaBUTh KpaTKUU
KOHCIIEKT IO MPEIJI0KEHHBIM pa3zieliaM. B KOHCIEKTe HeoOXOAMMO HauboJjee MOJHO OTPa3UTh
coJiep’KaHue 3aJJaHHOM TEeMbl MCHOJb3ysl KaK COJEp)KaHHE OCHOBHOM TaK M JOIMOJHUTEIbHON
JUTEPATYPHI.

IIxana oyenku

Kpurepun o1leHKH pe3ysibTaToB

Ne baJubl Onucanue

5 10 BBICTABJISIETCS CTYJICHTY, €CIIM CTY/ICHT BCECTOPOHHE PACKPBLI TEMY 3aJIaHus

4 4 BBICTABJIAETCS CTY/IEHTY, €CIIH CTYAEHT B LIeJIOM PAaCKPbUI TeMY 3aJaHHs, HO B OTBETaxX JOMYCTH
J1 He3HAYUTENIbHbIE HETOYHOCTU

3 3 BBICTABJISICTCS CTYJICHTY, €CIIM CTY/ICHT HEIOJIHO PAaCKPbUI TeMy 3aJaHHs

2 2 BBICTaBIISIETCS CTYJIEHTY, €CIU CTYAEHT TJI0XO OCBETHI TEMY 33/laHMs

1 1 BBICTABIISIETCS CTY/IEHTY, €CJIH CTYIEHT HEe PAaCKpPBLI TeMy 3aIaHUs




5.4 luckyccusn

KommiekT mpuMepHBIX BOIPOCOB ISl TUCKYCCUU

W3 kakux cTaauil CKIA[bIBAIOTCS IPEBPALIEHMs BELIECTB B XOJI€ ACCUMWIALUU U
JTUCCUMUIAIIAN?

B uyem mnposBisercs B3aMMOCBA3b MEXIy aHAOOJMYECKMMU M KaTaOOJIMYECKHUMHU
npoieccamu?

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

Kakoe BiusiHue Ha OOMEHHBIE IPOLIECCHl MOKET OKa3bIBaTh MUTAHUE?

KakoBbl OCHOBHBIC HAaINpaBlICHHs W3MEHEHHH OOMEHHBIX MPOIECCOB B  XOJ€
IPUCHIOCOOJICHNS OpraHu3Ma K MEHSIOLIMMCS YCIOBUSAM CYIIECTBOBAHUA?

Kakue ¢pyHkunn B 0OMEHE BEIIECTB BBIOIHSIOT CTPYKTYPHbIE KOMIIOHEHTHI KJIETKU?

KakoBo crpoenue depmentoB? Uro HaspiBaioT kodepmeHToM, anodepmentom? Kakosa
POJIb 3TUX CTPYKTYPHBIX KOMIIOHEHTOB (pepMeHTa B (pepMEHTaTUBHOM KaTanu3ze?

UYro Takoe nzodepmeHTHI?

B 4em cymiHocTh akTHBanuu U HHrHOMpoBaHus pepmeHToB? Kakue pakTopsl OKa3bIBaIOT
AaKTUBUPYIOILIEE U UHTUOUpPYIOIllee BIUSHUE HAa (pepMEHTHI?

B yem 3akimovaercss MexaHu3M (pepMEHTATUBHOIO KaTaau3a?

JlaiiTe onpeneneHrue MOHITUIO «BUTAMUHBD.

Kak knaccuduuupyrorcst Buramunbl? [IpuBenuTe npuMepsl BATAMUHOB Pa3HbIX KJIACCOB.

Kakne (yHKIHMH BBIMOJNHSIOT B OpraHU3Me BOAOPACTBOpPHMBIC BHUTaMUHBI? [lpuBennte
KOHKpPETHBIE PUMEPBI TaKUX (PYHKIIHH.

KakoBbl (hyHKIIMM B OpraHU3Me BaKHEHIINX KUPOPACTBOPUMBIX BUTaMUHOB: A, [], E, K?

Yro noHUMaeTcs MoJl «aBUTAMHUHO30M», «TUIIOBUTAMHHO30M», «TUIIEPBUTAMHUHO30M»?

[Touemy HeEmOCTaTOK B TMHIINE BOJOPACTBOPUMBIX BHUTAMHUHOB OBICTpEE NPUBOIUT K
Pa3BUTHIO TMIIOBUTAMUHO3a, YEM HEJI0OCTATOK KUPOPACTBOPUMBIX BUTAMUHOB?

KakoBbl 0COOEHHOCTH MOJIEKYJISIPHOTO CTPOSHHS aJeHO3HMHTPHU(POCHOPHON KHCIOTHI
(AT®) u kakoBa ee pojb B )KUBBIX OPraHU3Max.

1. Kakne Makpospruyeckue COeAMHEHUsI CONEPKATCSA B MBIIICYHON TKAaHH, KAaKOBa
MX KOHLEHTPALX U JIOKaIu3anus?
2. Copepxanue, CBOMCTBA, CTPYKTypHasi OpraHU3allys U poJib BaXKHEUIINX OEJIKOB

MBIIIEYHON TKAHU: MHO3MHA, aKTHHA, TPOTIOHWHA, TPOTIOMUO3MHA, OEJIKOB CapKOTIa3Mbl, OEIKOB
CTPOMBI, OETTKOB siiep?

3. [TocnenoBaTrenbHOCTh XMMUUECKHUX PEAKLIUN ITPU MBIIIEYHBIX COKPAILECHUSX ?

4. Kakue xumudeckue npespaiieHus IpoOUCXOAsT P pacciadiIeHUH MBI ?

S. KakoBa pons AT® B 1Byx(a3HOM MBIIIIEUHON AEATEIBHOCTH?

6. Cxopoctb pacxonoBanusi AT® mpu HanpspKeHHOHN MbIIeuHOM padoTe?

7. Yro noHMMaeTcs MOJA MOUIHOCTBIO, EMKOCTBIO, CKOPOCTBIO pPa3BEPTBIBAHUA U
3¢ (PEeKTUBHOCTHIO MpoIeccoB pecuHTe3a ATD?

8. KakoBpl ~ MOIIHOCTB, = €MKOCTb ¥  CKOPOCTb  DPa3BEpTHIBAHUSA
KpeaTHH(POCHOKNHAZHON peaKIMK U KaKiue OMOXUMUYECKHE (PAKTOPBI UX ONPEEISIOT?

9. KakoBa ponb kpeatuH¢pochaTHON peakluu B SHEPreTHYeCKOM oOecreueHUH
MBIIIEYHON PabOTHI?

10. Posib rmukonu3a B 9HEPreTHYeCKOM 00eCIedeHNH MBIIIEYHOH paboThI?

11. B yeMm 3akirouaercs CynHOCTh MUOKMHA3HOW pEaKIMU, U KaKOBa €€ poJib B
HHEPreTUYECKOM 00eCrieueHNH MbIIIEYHOH paboThI?

12. KakoBbl MakcHMaiabHble MOIIHOCTb, €MKOCTh, CKOPOCTb pa3BepThIBAaHUS U
3 PeKTUBHOCTH a3poOHOro pecuHTe3a AT® u kakue Onoxumuueckue HakTopel UX OMPENEIITIoT?

13. KaxoBa posbp aspobHoro mytu pecunre3a AT® B sHepreTHIeCKOM 00ECTICUCHUHN
MBILIEYHON paboThI?

14. JlaiiTe XapakTepHCTUKY DSHEPreTM4eckoro oOecnedyeHus YIpakKHEHHH,

CHCLII/I(I)I/I‘-ICCKI/IX JJI I/I36paHHOF0 Bamu Buga (I)HBKYHBTypHO-CHOpTHBHOﬁ ACATCIIBHOCTH.



Kpamxue memoouueckue ykazanus

I'pynnoBas nuckyccust 00pa3yercsi Kak Ipolecc JUaJloru4eckoro oOIIeHUs! yYaCTHUKOB,
B X0JIe KOTOPOTO MPOUCXOIUT (POPMHUPOBAHHUE MPAKTHYECKOTO OIBITA COBMECTHOTO YYacCTHs B
00CYX/IEHUH U Pa3peIIEHUN TEOPETUUECKUX U MPAKTHUECKUX POOIIEM.

Ha cemunape-nucKyccuy CTyIEHT Y4MTCS TOYHO BBIpaXkKaTb CBOM MBICIH B JIOKJIAJax U
BBICTYIUICHHSAX, AKTUBHO OTCTauWBaThb CBOK TOYKY 3pPEHUS, apryMEHTHUPOBAHHO BO3PaKkarh,
ONpoBEpraTh OMIMOOYHYIO MO3UIHMIO COKYpCHHKA. HeoOXOAMMBIM YCIIOBHEM pa3BEpTHIBAHUS
IPOAYKTUBHOM AMCKYCCHUHU SBIISIIOTCS JIMUHbIE 3HAHUS, KOTOPbIE IPHOOpETAIOTCS CTYJeHTaMHU Ha
OPEIBIAYIINX JEKIHUAX, B IPOLIECCE CAMOCTOATEIBHON paboThI.

CeMuHap-guCcKyccHsi  BKJIIOYAeT  CIEAYIOIIME  JTambl:  BCTYNUTEIBHOE  CIOBO
IpernoIaBaTess; IMCKYCCUs TI0 BOIIPOCAM CEMUHApa; MOABEICHHE HTOTOB, pe(IeKCHS.

B 3akmroyeHne KakI0My Y4aCTHUKY AMCKYCCHH IIPENJIAraeTCsl BBICKA3aTbCs O TOM, Kak
U3MEHHWIIOCH €0 BHJICHHE 00CYXK/TaeMbIX BOIIPOCOB B X0/I€ CEMHUHAPA.

LIxana oyenku

Kpurepuu onieHKH pe3ysbTaToB

Ornenka Bamier Omnucanne
5 5 BBICTABIISICTCSI CTYJICHTY, €CJIM CTYJICHT IPABIIIEHO BBHIITOJIHUII BCE 3aIaHUs
4 4 BBICTABIISICTCSI CTYJICHTY, €CIIH CTYJEHT BeINONHIT He MeHee 80 % 3amanuii, 100 B 0TBETaX 10

NYIIEHbI CYLIECTBEHHBIC OLIMOKH
BBICTABIISICTCSI CTYJICHTY, €CIIH CTYACHT BRIIONHII He MeHee 60 % 3amaHuii, 1100 B 0TBETaX 10

3 3 MYIICHBI CYIECTBEHHbIE OIINOKI

2 2 BBICTABIISICTCSI CTYIICHTY, €CIIM CTYJCHT He BBIOIHMI Oosiee 40 % 3amaHuii, IpHu 3TOM B OTBETa
X JONYIIEHBI rpyOble OMNOKH

1 0-1 BBICTABIISICTCSI CTYJICHTY, €CIIM CTYJEHT He BeInonHMUT Ooinee 10 % 3amaHuii, Ipu 3TOM B OTBETa

X JTOITYIICHBI TPYObIe OITHOKH
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5.1 Ilpumepnbl TECTOBBIX 3aJaHU I

Tema Ne9
Tect Nel

Bot knoum Kk TECTY C OOHUM BapnaHTOM OTBETa:

6) BHELHUM OBMEHOM

a) aHabonM3amMom

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

a) Ao

0) nsomepamu

a) rMNepBUTaMMHO30M

6) B3

0) kobarkTa

. B) B2

. ©) aHTUCEBOPPENHDIN

. ©) pactuTenbHble NPOOYKThI

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

. B) BUTaMuH B2

. T) KosH3vmMa A

a7

. ©) rmras

. ©) mas

. 6) dpykTO3a

. B) anbaorekco3om

. B) F1IOK0O3a 1 dpyKTO3a

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

. @) CMOXHbIX NMN1A0B

. T) Buorornyecknx membpaH

. T) chocchormnmap!

. B) nMnasbl

. B) B-oKkucrieHns

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

. @) okevpa yrnepoga (1V)

. B) aunentuapbl

. 6) nepeammnHMpoOBaHNS

. @) HAOMOIEKYISIPHBI KOMIMIIEKC
. 0) AT®

. B) OKMCIUTENBHBIM oCoprmMpoBaHNEM
. B) AbIXaHWSA

. 6) kodbepmeHT Q

. 6) 1:10

. ©) TpucTeapuHa



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



PO~
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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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