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IHosicHUTEJLHAA 3aNIHCKA

Paboyas mporpaMmMa Kypca cocTaBlieHa B COOTBETCTBUHU ¢ TpeboBanusMu DenepanbHOr0 rocy1apcTBEHHOTO
00pa30BaTELHOTO CTaHapTa CPeHEro o0mero oopazoBanus - npukas MunoopHayku Poccun ot 17.12. 2010
r. Ne 1898 (pen. or 29.06. 2017 r. Ne 613 "OO yrBepxaeHuu (eaepasbHOTO TOCYIapCTBEHHOTO
00pa30BaTeIILHOTO CTaHAapTa CpeaHero odmiero oOpa3oBaHHs"; OCHOBHOW 00pa30BaTEIBHOM MPOTPAMMOU
ocHOBHOTO 0011eT0 00pazoBanus MBOY «BCOI Nely. Pabodas mporpamma 31€KTUBHOTO Kypca pa3paboTana
Ha ocHOoBe mnporpammbl «buoxumusp» aBTopoB A. C. KonnueB m A. II. KonuueBa (cOopHUK Hporpamm
«[Iporpammsl 3nekTuBHBIX KypcoB. buonorus. 10 — 11 xmacc. [IpodunbHoe oOyuenue»/aBT.-coct. B. .
CuBorunasos, B. B. ITaceunuk — M.: [Ipoda, 2006. JonmymieHo MunuctepctBom 006pazoBanus u Hayku P®). Ilo

PEKOMEH/IALINU aBTOPOB MaTepHalibl COOPHUKA MOXKHO HMCIIOJIb30BaTh U Ha 0a30BOM YPOBHE.

[Tporpamma paccunrtana Ha 34 gaca o0ydeHus (1 yaeOHbIIM yac B HEJIENIO), COTIIACHO yIeOHOMY TUTaHY

rrkoutel st 11 kmacca Ha 2023-2024 yaeOHbIi 1o

Ilenpb xypca:
. [IpoomxuTh GOpMUPOBAHUE HAYYHOTO MUPOBO33PEHUS Y HIKOJIbHUKOB.
® PasBuBaTh Mo3HABATEIIHLHBIN HHTEPECC yJalIUuXCA K OMOJIOTHH Ha MaTcpuraic, BEIXOAAIICM 3a PaMKH

IIKOJIBHOW MpPOrpaMMBl.

. [IponomxuTh GopMupoBaHUE NMpEACTABICHUS 00 BIMSHUHM 00pa3a *U3HU Ha COCTOSIHUE OpraHu3Ma,
3aTparuBaroliee riryOuHHbBIE MOJIEKYISIPHO-T€HETUYECKHE OCHOBBI JESITETLHOCTU KIIETOK.

. [IpoomxuTe pa3BUBaTh HHTEIUIEKTYaIbHYIO, BOJIEBYIO, SMOIIMOHAIBHYIO 1 MOTHBALIMOHHYIO chepy

YUEHUKOB.

OO61eyueOHbIe yMEHUsI, HABBIKU U CIIOCOOBI JESITEIHHOCTH :
-OBJIaJICHUE COCTABIIAIOIUMU HCCIEA0BATEIBCKON U MPOEKTHOM IeATEIbHOCTH, BKIIIOUasi YMEHUS BUIETh
npo0seMy, CTaBUTh BOIIPOCHI, BBIIBUTaTh TUIIOTE3bI, aBaTh ONPE/eNICHUs IOHATUH, KJIacCU(PUIIMPOBATD,
HaOI01aTh, MPOBOJIUTH IKCIIEPUMEHTHI, ANaTh BBIBOJIbI U 3aKIIIOUEHUS, CTPYKTYpUPOBaTh MaTepual,
OOBSCHSATH, I0KA3bIBATh, 3AIIUIIATH CBOU HJIEH;
-yMeHue paboTaTh ¢ pa3HbIMU UCTOYHHKAMU OMOJIOTUYECKON HH(OPMALIMK: HAXOAUTh OUOJIOTHYECKYIO
nH(OPMALIKIO B PA3JIMYHBIX UCTOYHHKAX (TEKCTEe y4eOHUKA, HAYYHO-TIOMYASPHON JIUTEpaType,
OMOJIOTMYECKUX CIIOBApsIX U CIPAaBOYHUKAX), aHATHU3UPOBATh U OLIEHUBATh UH(POPMAIUIO, TPeoOpa30oBIBATH
nHbOpPMAaLIHUIO U3 OJHOU (POPMEI B IPYTYIO;
-CIOCOOHOCTH BHIOMPATH IEJIEBHIE 1 CMBICIIOBBIE YCTAHOBKH B CBOUX JICHCTBUSX U MOCTYMKAaX MO OTHOIIEHUIO

K JKUBOI NPUPOJE, 310POBBIO CBOEMY U OKPYKAIOIINX

IInanupyemble pe3yJibTaThl H3YYeHUSsI



JleaTenbHOCTh YyYUTENs B 00ydeHUN OMOXUMUH JIOJKHA OBITh HAIlpaBlieHa HA JOCTHXKEHHE 00yJaroIuMuUCs
CJIEYIOIIUX JUYHOCTHBIX PE3YJIbTAaTOB!

B IICHHOCTHO-OPUEHTAIMOHHOHN cepe — OCO3HAHHE POCCUUCKOMN TPaKJaHCKOH HIICHTUIHOCTH,
[IaTPUOTU3MA, YyBCTBA TOPIOCTH 3a POCCUNCKYIO HAYKY;

B TPYZIOBO# cpepe — roTOBHOCTH K OCO3HAHHOMY BBIOOPY AajbHEHIIeH 00pa30BaTeIbHOM TPACKTOPHH B
BBICIIIEH ITKOJIE;

B [I03HABATENBHOM (KOTHUTHBHOM, MHTEJUIEKTYaIbHOM) chepe — yMEHHE YIPaBIsATh CBOSH IMO3HABATEIHLHON
NEeSITETbHOCTHIO, TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YKCJIE CAMOOOPa30BaHUIO, HA
MPOTSHKEHUH BCEH KU3HU; CO3HATEIbHOE OTHOIIEHHUE K HEITPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO
yCHeHO! npogeccuoHaNbHON U 00IIECTBEHHOM NesTENbHOCTH; (OPMUPOBAHUE HABBIKOB
AKCIEPUMEHTAJIbHON U UCCIIEIOBATENbCKOM IEATEIbHOCTH; Y4acTUe B MyOIMYHOM MpEACTaBICHUU
PE3yJIbTaTOB CaMOCTOSITENIbHOM MMO3HABATENbHOM I€ATENbHOCTH; y4acTHe B MPOQPUIBbHBIX OJUMIINAIAX
Pa3IMYHbIX YPOBHEH B COOTBETCTBHH C )KEAEMBbIMU PE3Yy/IbTaTaMU U aJIeKBaTHOW CaMOOLIEHKOM;

B chepe cOepexkeHus 310pOBbsl — MPUHATHE U pealn3aliysl LIEHHOCTEH 310poBOTo U O0e30macHoro odpasa

YKU3HU, HETIPUSATUE BPEIHBIX MPUBBIUEK (KYpEHUs, yIOTPEeOICHUS aJIKOT OIS

MetanpeaMeTHble, JUYHOCTHBIE M IIPeAMETHbIE Pe3yJIbTaThl 0CBOCHUs Y4eOHOI0 Kypca
JIMYHOCTHBIMU peE3yabTaTaMi U3YUCHUSA DJICKTUBHOI'O KypcCa «bnoxummnueckue OKCIICPUMCHTEID ABJIACTCA
(dhopmMupoBaHUE BCECTOPOHHE 0OpPa30BaHHON, MHUIIMATUBHOW M YCTICIIHOW JIMYHOCTH, 00JIaaaroieit
CHCTEMOW COBPEMEHHBIX MHPOBO33PEHUECKUX B3TIISIOB, IEHHOCTHBIX OPHEHTAIINHN, HIICHHO -
HPaBCTBEHHBIX, KYJbTYPHBIX, TYMAaHUCTHYECKHX M ICTCTUICCKUX IIPUHIIAIIOB U HOPM TTOBEICHHSI.
Nzyuenne 6moxuMuun 00yCIIaBIMBAET JOCTIDKEHUE CICIYIONUX PE3Y/IbTATOB TMYHOCTHOTO PAa3BUTHS:
1) 3HaHKE OCHOBHBIX MTPHHITUIIOB U MPABWJI OTHOIICHUS K )KUBOH MPHUPOJIE, OCHOB
3I0pOBbECOCPETAIONINX TEXHOJIOTHIA; pealn3allisl YCTAaHOBOK 3JI0POBOTO 00pa3a KHU3HH
2) chOopMHPOBAHHOCTH TIO3HABATEIILHBIX HHTEPECOB U MOTHBOB, HAIIPABJICHHBIX HA N3y4YCHUE
KUBOUW TIPUPOJIbI, UHTEIUICKTYaIbHBIX YMEHHH (IOKa3bIBaTh, CTPOUTH PACCYKIICHHSI, aHATU3UPOBATh,
CpaBHUBATh, JICJIaTh BBIBOJIBI U JIP.); SCTETUYECKOTO OTHOLICHHUS K )KMBBIM OOBEKTaM.

3) NpUMEHSTh OMOXUMUYECKUE 3HAHUS Il OPraHU3AIMK U IJIAHUPOBAHUS COOCTBEHHOT'O
3I0POBOTO 00pa3a )KU3HU U JICATEILHOCTH, OJIAroTOIydrsi CBOCH CEMbU U OJIarONPUATHOU CPEIbI
0oOUTaHHUS YeI0BEYECTBA

MertanpeqMeTHBIMH Pe3yJIbTaTaMH OCBOCHHS BBIITYCKHUKAMH IIPOTPAMMBI TI0 OMOXUMUH SIBIISIOTCS:
1) oBnasieHue COCTABISAIOMIMMHE UCCIIEIOBATENIbCKON U MPOSKTHON JeSITeNbHOCTH, BKIIIOUAsl YMEHUS
BUJIETH MPOOIIEMY, CTABUTH BOMIPOCHI, BHIBUTATh TUIIOTE3bI, JaBaTh OMPEICICHUS TOHATHSIM,
KI1acCU(pUITMPOBATH, HAOIIOAATh, TPOBOJAUTH SKCIIEPUMEHTHI, JIeaTh BHIBOIBI M 3aKITIOUEHUS,
CTPYKTYpPUPOBATh MaTepuai, 0ObSICHATh, JOKa3bIBATh, 3aIIHUIIATH CBOU UJICH,

2) ymeHus paboTaTh C pa3HbBIMH UCTOYHUKAMH OMOJOTHYECKOM U XUMUYECKOW HH(DOpPMALIUHN:

HaxoauThb HCO6XOIII/IMYIO I/IH(I)OpMaI_II/IIO B PA3JIMYHBIX HCTOYHUKAX (TCKCTC y‘IC6HI/IKa, Hay4YHO-



MOTYJISIPHOM JITepaType, OMOIOTUYECKUX U XUMUYECKUX CIOBAPSIX U CIIPABOYHHKAX ),
aHAJTM3UPOBATh U OLIEHUBATh WH(POPMAIINIO, TPE0OPa30BHIBATh HHPOPMALIUIO U3 OJJHOHN (POPMEI B
APYIyIo;

3) c1ocOGHOCTH BHIOMPATH 1IENIEBBIE M CMBICTIOBBIE YCTAHOBKH B CBOMX JICHCTBHSIX M MOCTYIKAX I10
OTHOIIEHHIO K XUBOU MPUPOJE, 3A0POBBIO0 CBOEMY U OKPYKAIOIINX;

4) yMeHMs aJeKBaTHO UCIIOJIb30BaTh PEUEBbIC CPEJICTBA IS JUCKYCCHH U apryMEHTAI[H CBOCH
MO3UIIMH, CPAaBHUBATH PA3HbIE TOUKU 3PEHUS, apTYMEHTUPOBATH CBOIO TOUKY 3pPEHUS, OTCTauBaTh
CBOIO TO3UIHIO.

5) HaXOIUTH MPOTHBOPEUHS MEXKTY JCSITEIHHOCTHIO YEIOBEKA M MIPUPOJION U MIPEJIaraTh CriocoObI
YCTpaHEHUS TUX MPOTHBOPEUNH; — OOBICHATH U JJOKAa3hIBAaTh HEOOXOAUMOCTh OEPEKHOTO OTHOLICHHS K
IpUpoIe

IIpeaMeTHBIMU pe3yJabTaTAMM OCBOCHHUS IPOTPAMMEI SIBIISTIOTCSI:

[IpenmMeTHBIME pe3ysIbTaTaMH OCBOSHHSI TPOTPAMMBI 110 OMOJIOTHH SIBIISIFOTCS:

1. B no3naBarenbHO# (MHTEIIEKTYalIbHOM) chepe:

BBIJICIICHUE CYIIECTBEHHBIX MPU3HAKOB OMOJIOTHUECKIX OOBEKTOB (OTIIMYUTEBHBIX TIPU3HAKOB
KUBBIX OPraHU3MOB; KJIIETOK M OPraHU3MOB PaCTEHUH, )KUBOTHBIX, TPHOOB M OaKTEepHii; OpraHu3Ma
YeJI0BEKa; BUJIOB, SKOCUCTEM; Onocdephl) U mpoieccoB (0OMeH BEIIECTB U MPEBpALCHHs] SHEPTUH,
MUTaHWE, IbIXaHNe, BBIJCTICHHE, TPAHCIIOPT BEIIECTB, POCT, PA3BUTHE, PA3MHOKECHHE, PETYIISIIHSI
KU3HEACATSIFHOCTH OPTraHU3Ma; KPyroBOPOT BEIIECTB M MPEBPAIICHHS SHEPTUH B SKOCHCTEMAX)
NpUBE/ICHHUE JOKA3aTeIbCTB (apPryMEHTAINS) B3aUMOCBSI3M YEeJIOBEKA M OKPYXKAIOLIEH CPEeJIbl;
3aBUCHMOCTH 3/I0POBbS YEJIOBEKA OT COCTOSIHUS OKPYKAIOIIEH Cpebl; HEOOXOMMOCTH 3aIUThI
OKpY’KaloIIeH cpe/ipl; COOMIoIeHNUS Mep MPO(MIAKTHKN 3a00JIeBaHNH, BBI3BIBAEMBIX PACTCHUSIMH,
’KMBOTHBIMH, OaKTEpUsIMH, TPHOaMU U BUpyCaMH, TpaBMaTu3Ma, crpeccos, BUU-unpexnun, BpeHbIx
IPUBBIYEK;

KIaccH(UKaIMs — ONpeAeIeHNe MPUHAUIC)KHOCTH OMOJIOTHIECKIX 0OBEKTOB K

OTIpPEJeTICHHON CHCTEeMaTHYECKOH IpyIIIe;

00BsSCHEHNE PO OMOXMMUU B IPAKTHUYECKOH IEATEILHOCTH JIFOJICH; MECTa U POJIH YEJIOBEKa B
NPUPOJIE; POJIH PA3IMYHBIX OPTaHU3MOB U XMMUYECKUX BEIECTB B )KU3HH YEJIOBEKA; 3HAYCHUS
OMOJIOTHYECKOTO Pa3HOOOpas3ys 11l COXpaHeHUs1 OMochephl; MEXaHU3MOB HACIIECTBEHHOCTH H
M3MEHUYMBOCTH, MTPOSIBIICHHS HACJIEICTBEHHBIX 3a00JICBaHUI Y YeI0BeKa, BUA000pa30BaHMs U
MPUCTIOCOOJICHHOCTH;

pasnuyeHre Ha TabauIax yacTed U OpraHouI0B KJIETKH, CpaBHEHHE OMOJIOTHYECKUX 0OBEKTOB

U TIPOIIECCOB, YMEHHE JIeNIaTh BHIBOJIBI U YMO3AK/IIOUEHHs HA OCHOBE CPAaBHEHMS,

BBISIBJICHUE U3MEHYMBOCTH OPraHU3MOB; MPUCIIOCOOICHUI OPraHU3MOB K cpesie 0OMTaHus;

TUIIOB B3aMMO/ICHCTBHSI pa3HbIX BUJIOB B SKOCHUCTEME; B3aUMOCBA3EH MEKIY 0COOEHHOCTIMHU
CTPOEHHS KJIETOK, TKaHEeH, OpraHoOB, CUCTEM OPTaHOB U UX (HYHKIUSIMU;

OBJIAACHUC MCTOdJaMH OMOJIOrHYECKOM HayKH: Ha6HIO,Z[eHI/Ie U OIHCaHuE OMOJIOrMYECKUX



00BEKTOB U MIPOLIECCOB; TOCTAHOBKA OMOJIOTHYECKUX IKCIIEPUMEHTOB M OOBSICHEHHE UX PE3YIbTaTOB.
2. B cdepe TpynoBoii 1esTENBHOCTH: 3HAHUE U COOTIOACHNE MTPABIII pabOTHl B KAOMHETE XUMUM;
coOroieHre paBmiI paboTHI C MpUdbOpaMu U 000PyTOBAHUEM.

3. B acTeTrueckoii cdepe: oBIacHUE YMECHHEM OIICHUBATH C SCTCTHUECKON TOUKH 3PCHHSI 0OBEKThI



Coaepxxanue Kypca BBenenne.

[Ipenmer 6moxumuu. Cratuueckas OMOXUMUS: U3YyUEHHUE XUMHUECKOTO COCTAaBa M CTPOCHHUS BEIIECTB,
COJIepKAIUXCS B )KUBBIX Opranmsmax. /J[uHaMudeckast OMOXUMHUS: N3ydeHHEe 0OMEHHBIX IIPOIIECCOB KaK
OCHOBBI JICATEIBHOCTH JKUBBIX OpraHu3MoB. OCHOBHBIE METO Il OMOXUMUU. PabOThI BBIIAIOIINXCS YUEHBIX
ouoxumukoB. Paboter M.B.JlomonocoBa, A.JlaBya3wse, @.Bénepa, JI.ITacrepa, H.H.3ununa, M.beptio,
A.M.bytrneposa, O3.@uiepa, JI.ITonunra, A.4,/lanunesckoro u ap. buoxumus u 310poBbe, ONpeeeHue
OMOXMUMUM, 33ja9i OMOXMUMHH, 00JIACTH UCCIIeAOBaHMs. buoxumust u apyrue ouonorndeckne Hayku. OOmmmii
HKCTIEPUMEHTAIBHBIH MOIX0, UCTIOIb3YeMBbIH B OMOXUMUH. OCHOBHBIC TOCTIKCHHUS OMOXUMUH.
KauecTBeHHBIN aHAIN3 COCTaBa OPraHUYECKUX BEILIECTB.

Tema 1. XuMH4eCKHil COCTAB KUBBIX OPraHU3MOB. DneMeHTbI
TEOPUHU KIIETOYHOTO cTpoeHus. KierouHble opranenisl UX CTpOeHHE U QYHKIUHU: S]IpO, HUTOIIa3Ma
(MUTOXOHJPUH, TU30COMBI, FHAOIIA3MAaTHIECKas CETh, THAJIOTUIa3Ma), KjeTouHas MeMmOpana. CpaBHeHHE
KJIETOK IPEJCTaBUTENEH pa3HbIX LIAPCTB KUBBIX OPraHU3MOB. PoJib, BOJIBI B )KU3HEACSITEIbHOCTH KIETKH.
DNeMEeHTHBIN COCTaB OpraHu3Ma: MaKpo- U MUKpO3JieMeHThI. [IoHATHE O I1aBHBIX OMOTE€HHBIX 3JIEMEHTAaX.
3aKOHOMEPHOCTH PaCIPOCTPAHEHHUS IIEMEHTOB B KHMBOM npupoie. [loTpedHOCTH OpraHu3MOB B XUMHUECKUX
aneMeHTax. OCHOBHBIE THUIIBI COEIMHEHHH, BXOJAIINX B COCTAB KUBBIX OPraHU3MOB: OPraHUYeCKHe U
HEOpraHUYecKrue coelMHeHUs. XUMHUecKas opraHu3anus KieTku. MakposneMeHTbl. MUKPOAJIEMEHTHI.

Y ABTpaMUKPOIIEMEHTHI. JJIEMEHTHI - OUOTCHBI.

Tema 2. beaku.

Opranuyeckue BellecTBa KIETKH. AMUHOKHUCIIOTHI CTPOCHUE U Kilaccu(uKaiysi, METO/Ibl aHaIN3a.
XUMHUYECKHE CBOMCTBA aMUHOKHCIIOT. CuHTe3 Oenka. [lepBuyHas cTpykrypa 0einkoB. XMMHYECKHE CBOMCTBA
Y METO/IbI OTIPE/IeNICHUS IEPBUYHOM CTPYKTYphI O€IKOB. BHYTpH- 1 MEXMOJIEKYIsIpHbIE B3aUMO/ICICTBUS,
OTIpEIEIISAIONINE TPOCTPAHCTBEHHYIO CTPYKTYpY 06enkoB. CTpyKTyphl (KOH(pOopMalyn) 6EITKOBBIX MOJIEKYII.
Knaccudukanus 6eaxoB. OyHKIIUN OEIKOB.

Tema 3. ®epMeHTHI.

buomenununckoe 3Hauenue GpepmentoB. Homenknarypa u kinaccuduxanus pepmentoB. CTpykTypa u
KaTaJuTHYecKue cBoicTBa pepMenToB. [IpuHiumne! aerictBus hepmentoB. KonnuecTBeHHOE onpeienieHue
(dbepMeHTaTUBHOM akTUBHOCTU. BiusHue temmneparypsl, pH, koHuenTpauuii pepmenTa u cyocTpaTa: Ha
CKOPOCTH (pepMEHTATUBHBIX peakiuii. Perynsius akTMBHOCTH ()EPMEHTOB: AJJIOCTEPUUECKUN KOHTPOJIb,
KOHKYPEHTHOE 1 HEKOHKYPEHTHOE MHI'MOUpOBaHKEe, KOBAaJCHTHAS MOAU(DUKAIINS U TEHETUYECKUN KOHTPOJIb.
KodepMeHTs! 1 KO(aKTOPBHI.

Tema 4. BuraMunbl

Buramunsr: onpenenenue u kiaccuduxanus. CTpoeHHE BATAMUHOB U UX POJIb B (PEPMEHTATUBHBIX PEAKITUIX
1 B 0OMEeHHBIX Tporieccax. JKupopacTBOpUMbIE BUTAMUHBL: BUTAaMHUH A U J[: cTpoeHue u CBOHCTBA.
BonopactBopumsie Butamunbl: C, PP, B. KauecTBeHHbIE peakiiuyi Ha BOJOPACTBOPUMbIE BUTAMUHBI.

WHruburops! pepMEHTOB Kak JIEKapCTBEHHBIE CPE/ICTBA.



Tema S. HykJieMHOBBIE€ KHCJIOTBI bHOIOrMYecKOe 3HaYCHUE HYKIIEMHOBBIX KACIOT. ICTOpHS OTKPBITUA U
M3yueHHE HYKJIEMHOBBIX KUCIOT. CTpoeHrne u QYHKIMH B KHUBBIX oprann3Max. [lepegaya HacieacTBEeHHBIX
npusHakoB. buocunres 6enkoB. IIporeccs! permKaiy, TpPaHCKPUIIIUK U TpaHcsaun. HykienHoBbie
kuciotel. MIx Buasl. JIHK. buonoruueckoe 3nauenue. PHK. Buast PHK. buonoruueckoe 3nauenue ATO. Ee
poJib B opranuszMe. MaTpudHble peakluy : PeAYIUIMKALKs, TPAHCKPUIILKS U TpaHcasauusa. Myrarenes.
daktopsl MyTrarene3a. MyrareHes v HaclIeZCTBEHHBIE 3a00IeBaHUs. BUOTEXHOIOTHS U TeHHAS WHKCHEPHSL.
MyTtanuu u uX BUbl. BUOTEXHOIOTHS ¥ TeHHAs MH)KEHEepHs Y CIIeXU U MEePCIIEKTUBBI B PaCIIH(POBKE
CTPYKTYpPBI reHOMa opranu3moB. [Ipoekt «I'eHoM dermoBekay.

HacnencrBennsie 3a0oneBanus. Knonuposanue. [IpyHINIIBI ¥ CTpaTEruu MOJNEKYISIPHOTO KIIOHUPOBAHMSL.

JlocTrKEeHMs U IEPCIEKTUBBI MOJIEKYIISIPHON OMOTEXHOJIOTHH.

Tema 6. Pacnag u Omocunrte3 6e1koB
Pacniag GenkoB. IIporeacombl- KOMIUIEKCHI TPOTEOIUTHUECKUX pepMeHTOB. brocnunTes 6enkoB. MaTtpuunas

CUCTEeMa CHHTe3a. AKTUBHPOBaHHE aMUHOKUCIOTCTpoeHue pudbocom. Koy GenkoBoro cunTesa.

Tema 7. YrieBoabl 4 HX 00MeH.

bromMenunuHCKOE 3HaYeHHE YyriieBo0B. DoTocuHTe3 yriteBo10B. Kitaccuukanus yrieBo10B ¥ uxX HanboJree
BAKHBIC PEAKIMH. XMMHUYECKHE CBOMCTBA MOHOCAXApUIOB HA ITPUMEpPE IIIIOKO3bL. Jlucaxapusl u
MOJIMCAaXapyU/abl: JIAKTO3a, MajJbT0O3a, Caxapo3a, Kpaxmall, TIIMKOTeH, [eJTI0103a, XMHUH. OOMEH yrieBoJ0B B
opranusme. Hapymenne oOMeHa yriaeBooB. [ ukonu3 wim OposkeHrne. AHadpoOHBIN TIIMKOJIU3. AdpoOHOE
pacierieHre. @OTOCHHTE3 Kak MPUMEp CUHTE3a YTIIEBOI0B.

Ponb u pynkum yrnesogos Posib yriaeBosoB B MUTaHUU.

Tema 8. JIunuapl 1 UX 00MEH.

buomemunuHckoe 3HaueHue unua0B. CTpyKTypaMu KiaccuuKaius JunuaoB. HaceimeHHsie u
HEHACHIIIIEHHOE KUCIOTHI M BX AGUpbL. JKupsl 1 Macia. ['uaporeHn3upoBaHHbIE Maciia ¥ MaprapyH.
I'manepunst u pochormumepunbl. TepreHbl u crepoupl. CTpoeHHE U TPAHCIIOPTHBIC CBOWCTBA KIETOYHBIX
MeMOpaH. DUKO3aHOW/IBI: TTPOCTarIaHAMHbBI U JIeKoTpueHbl. Churronunuasl. [lepeBaprBanue U TpaHCIIOPT
munuaoB. Oomen nununoB. Bocku. Ctpoenue u pynkuun. Crepuabl u creposbl. Dochonumnuas u ux
ounosiornueckas pojib. KauecTBeHHas peakiys Ha JKeTYHbIC KUCIOTHI.

Kuposas Tkanb. buoxumus arepockieposa.

Tema 9. buosornueckoe okucjiaeHne u cuare3 AT®

DHJEProHUYECKUE U DK3EPrOHNYECKHUE PEAKIUH B )KUBOH KileTke. MeTaboIn3M U MoyuyeHue
ouoxumuueckoit sueprun. Poie AT® B oOmene sHeprun. MeTtaboandeckue MyTy U CONPSKEHHbBIE PeaKIIUU.
OxwucieHHbIe U BOCCTaHOBJICHHBIE (opMbl KodepmeHnToB. OkucnuTtenbHoe dhochopunupoanre. CpaBHEHHE
nyrelt hochopunmpoBanus. [lukn TuMoHHOM KuCIOTh. OpraHu3alus AbIXaTeNbHOH 1enu. Perymsimus nenu

NEpCHOCA IJICKTPOHOB B MPONECCAX AbIXaHUS. OTpI/II_[aTCJ'ILHBIC CBOMCTBA 3IIOKCHUIOB.



Tema 10. 'opMoOHBI 1 HX POJIb B 00MeHe BellecTB

Knaccugukamus OnoperyasTopoB: TOpMOHBI, HEHPOMEAUATOPHI, JIEKAPCTBA U KCEHOOMOTUKH. | OpMOHBI —
XUMUYECKHE PEryIATOPbl SHAOKPHUHHOM cucteMbl. Kitaccudukamnus ropMOHOB: OEJTKOBBIE TOPMOHBI,
CTEpPOUIHBIE, TPOU3BOIHBIE aMHUHOKUCIOT. [IpuHIMIIEI paboThl ropMOHOB. Anpenanus. Heiipomeauaropsl -
XUMHMUYECKUE PETYIATOPbl HEPBHOH cucTeMbl. MeXxaHU3M Mepeaayu HEPBHOIO CUTHAja U POJib
HEHpOMEeINaTopOB. ALIETUIIXOJINH, €0 arOHUCTBI M AHTarOHUCTHL. [ MCTaMUH M AaHTUTMCTaMUHHBIE
npemnapatsl. CepoToHuH, A0haMuH 1 aHTUAenpeccanTsl. JlohamMuH 1 HapKOTHYECKas 3aBUCUMOCTb.
JlexapcTBa ¥ KCEHOOMOTHKHU: MEXaHU3MBbI JEUCTBUS U META0OJIU3M.

Knaccudukanus ropmoHoB. B3auMocBsi3b 00MEHOB BEIIECTB. Y POBHU PETYISIIUU 0OMEHA BEIIECTB.
DKoJ0ro— 6MOXUMHUYECKUE B3auMoecTBUs. TokcuHbI pacTeHuil. [IuieBple aTTpaKTaHThl U CTUMYJISITOPBI
XeMOoperyiIsTopsl AHTPOIOT€HHbIE OMOAKTUBHBIE BEIIECTBA. DKOJOIMYECKH O€30MacHbIe CIOCOObI
BO3/ICUCTBUS HA OPTraHU3MBI.

Tema 11. B3aumocBs3b U peryJisinist 00MeHa BellecTB

[Tpo6meMbl OMOXUMUYECKON IKOJIOTHH.

[Tonsarue o metabonusme u Metabommueckux mytsax. Katabonusm u anabonmsm. MeTaboan3m yriieBo10B.
[IpoGnembl HEBOCTIPUMMYHMBOCTH K JIakTO3€. Perymsius conepxaHus riIt0K0o3bl B KPOBU (MHCYIIMH U
rimokaron). /luaber. Merozp! aHann3a riitoKo3bl B KPOBU U Mode. MeTabosin3M JunuioB. XpaHeHue u
pacuierieHre xKupoB. OKUCIEHNEe U OMOCUHTE3 HAChIILEHHBIX KUCIOT. MeTaboau3M OeKOB U AMUHOKUCIIOT.
B3anMocBsi3p o0OMeHa 6enKoB, yriieBoI0B M JUnuI0B. [Ipo0iaemsl perymsiuun Mmetabomsma. Perynsmus u

HUHTCrpaliusa oOMeHa BCIICCTB Y MJICKOIINTAIOIINX,



TemaTu4eckoe IAHMPOBaHUE

Paznennl KoaunyecTBO 4acoB N3 HuX npakTHYeCKUX
pador

Bsenenue . 1 1

Tema 1. Xumuueckuii coctaB | 4 1

JKUBBIX OPTaHU3MOB.

Tewma 2. benku. 4 2

Tema 3.depmeHTHI 3 1

Tema 4. BuraMHuHEL 3 1

Tewma 5. HyknenHnoBbie 4

KHCJIOTBI.

Tema 6. Pacnag u OnocunTes | 2

0enaKoB

Tema 7. YrieBoasl U UX 5 1

oOMeH.

Tema 8. JIutnas! 1 ux oOMeH. | 4 2

Tema 9. buonoruueckoe 1

okucnenue u cuare3 AT®

Tewma 10. 'opmonsI 1 UX pois | 1

B 0OMeEHE BEIIECTB.

Tema 11. B3aumMocBs3s 1 2

perymsius oOMeHa BEIeCTB.

[Tpo6meMbl OHOXUMUYECKON

9KOJIOTHHU.

HTOTO 34
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