


IHosicHuTeIbHASA 3aNIHCKA

JlononHuTENbHAS 0011e00pa3oBaTeNbHas 00IIEepa3BUBAIOIIAs TPOrpaMMa «XHUMHUSL BOKPYT
Hac» (mamee — IlporpamMma) ecTecTBEHHO-HAy4HOH HampaBJICHHOCTH ©0a30BOr0 ypOBHSA
HarpasjieHa Ha (OPMHPOBAHUE Yy OOYUYAIOMIMXCS CHUCTEMHBIX 3HAHUN O CTPOCHMHM XMMHUYECKHUX
COCMHEHUN ¥ WX TPEBPAIICHUAX, JIEKAIUX B OCHOBE >KH3HEICATEIHHOCTH OpPraHH3Ma,
MOHMMaHUS €IWHCTBA U MHOT000pa3us MpOIEecCOB OOMEHA BEIIECTB — BAXXHEUIIETO CBOWCTBA
BCEro JKMBOTO, TPEICTABICHUN O MEXaHM3Max PETYJSIHH MPOIECCOB KUZHEACATEILHOCTH Ha
MOJIEKYJISIPHOM H KJIETOYHOM YPOBHE.

HNudopmanuonnsle mMaTepuanabl U JuTeparypa. Pabouas mporpamMma XHMHYECKOTO
KpyXKa «XUMUSI BOKPYT Hacy pazpaboTaHa Ha OCHOBE aBTOPCKOM IMPOTPaMMBI AJIEKTUBHOTO Kypca
H.B. llupmunoit «XuMH4YecKkue BeIIeCTBA B MOBCEAHEBHOM XKHU3HM dYenoBekay (9 kmacc: cO.
anekt. KypcoB / coct. H. B. [lupmuna. — Boarorpaa: Yuurens, 2008. — 220 c. — (IIpodunshoe
o0OpazoBaHue)).

HanpaBieHHOCTh MPOrpaMMBbl — €CTECTBEHHOHAYYHASI.

AkryaabHocth IIporpammsbl o0yciioBieHa TeM, 4TO OWOXHMMHS ABISeTCs 0a30BOMH
COCTaBJISIIOLIEH COBpEeMEHHOW (pu3MKo-XuMudeckoi Ouosoruu. BceemupHas opranuzanus
3napaBooxpanenus (BO3) ompenenser 3m0poBhe KaK COCTOSHUE «IIOJHOTO (PU3UUYECKOTO,
ITYXOBHOTO W COIMAIBHOTO OJIaromnoiiydrs, KOTOPO€ HE CBOAMUTCS K MPOCTOMY OTCYTCTBHUIO
Oone3neit u Henomoranuit». C OMOXMMHMYECKOM TOYKM 3pEHHS] OpPraHU3M MOXHO CUMTATh
3IIOPOBBIM, €CJI MHOTHE THICSYM PEaKINi, MPOTEKAIOMINX BHYTPU KIETOK M BO BHEKJIETOYHOU
cpene, 00€CNEYMBAIOT €r0  MAaKCHMAaJIbHYIO  KH3HECIIOCOOHOCTb ¥ TIOJJIEPKUBAIOT
¢dbu3noNoruiyeckn  HOpMaibHOe cocTosiHue. [Iporpamma  comeidicTByer  (popMHpOBaHUIO
OMOJIOTUYECKH TPAaMOTHOM JIMYHOCTH, MOHUMAIOIIEH 3HauYeHUe MPOOIeM COXpaHEHMsI 30POBbS,
BBISICHEHUS IPUYMH Pa3IMUHbIX 00JI€3HEH U MOUCKa IMyTeil X 3(h()eKTUBHOTO JIEYECHHUSI.

HoBuzna  IIporpammsl 3aKIl04aeTcss B IpUOOpeTeHus  0OydarolMMHUCS
IKCIEPUMEHTAIbHBIX YMEHMH U HaBblkOB. B IlporpaMMy BKIIIOYEHBI pa3fieiibl, KacarolUecs
XapaKTEepUCTUKH OCHOBHBIX KJIACCOB COCIMHEHMH, BXOJMIIMX B COCTAaB >KMBOM MaTepuw,
OOMEHHBIX MPOLIECCOB, a TAKXKE TAaKUE BAXKHBIC pa3zeibl OMOXUMUM, KaK U3ydeHHE (EpMEHTOB,
BUTaMHHOB, FTOPMOHOB. MHOTHe BOIIPOCHI, BKIIIOYEHHBIE B [Iporpammy, He paccMaTpuBaroTCs B
LIKOJIHOM MpOrpaMMe WM U3y4aroTcsl parMeHTapHoO.

IMeparornueckass mesecooopazHoctb IIporpammbl 3akiroyaercss B TOM, YTO OHa
CIOCOOCTBYET YIIIYOJICHHMI0 XUMHUKO-OMOJIOTMUECKMX 3HAaHMM O0O0y4aroluxcs, HNOHUMaHUIO
MHOroo0pa3usi OHOJOIMYECKUX SBJICHHUH, XMUMMUYECKMX IIPOLECCOB, €CTECTBEHHO-HAYYHbIX
3akoHOMepHocTel. IIporpamma mo3BosisseT oOydaromMMces TPUOOPECTH HOBBIE TEOPETUYECKUE
3HAaHUS U MPAKTUYECKHE HaBBIKU, (OPMUPYIOIIKE IIEIOCTHOE NPEACTaBICHUE O MHUpPE U POJIU
OMOJIOTUU M XUMHH B CO3JJaHUU COBPEMEHHON €CTECTBEHHO-HAYyYHON KapTUHBI MUPA; HAYYUThCS
[OHMMAaTh  IPUPOJHYIO,  COLUANBHYI,  KYJIbTYPHYIO, TEXHMYECKYIO  OKpYXaloIlylo
JEeWCTBUTENBHOCTD, IPUMEHS AJIS 3TOI0 XUMUYECKHUEe U OMOJIOrMYEeCKUe 3HaHUS.

OtanunTenbHast 0co0eHHOCTh IIporpaMMBbl COCTOUT B TOM, YTO OHA SIBJII€TCSI MOIIHBIM
00pa3oBaTesIbHBIM HHCTPYMEHTOM, TI03BOJISIOIIMM 00yUYarOIUMCS [10JTy4aTh rIyOOKUe 3HAHUS IO
OMOXUMUM, HEOOXOoauMble Ui (OPMHUPOBAHUS OCO3HAHHBIX MPUHIMIIOB 3J0pOBOro obOpasza
KHU3HHM,  clocoOcTByrome  Oosnee  IIyOOKOM ~ XMMHKO-OMOJIOTMUECKOW  MOATOTOBKE,
OpPUEHTUPYIOIIME Ha MPOJOJDKEHHE 00pa30oBaHMs B CPEHMX M BBICIIMX Y4€OHBIX 3aBeIEHHSIX
MEIULMHCKOTO, (hapMaIieBTHYECKOT0 U OMOJIOrMYECKOTO PO hHIIeH.

Anpecat nporpammbl: oOyyaromuecst MKOVY bapnykckas COLL c.bapayk 15 - 18 ner.

®opma 00yyeHHUs1 — OUHAs], TUCTAHIIUOHHASL.

JucrannuoHHast popma 00ydeHUs] IPUMEHSIETCS B CIEIYIOIUX CIIydasx:

- 3a0oseBaHMe peOeHKa, HE WCKIIOYAlolee BO3MOXKHOCTh O0y4aThCsi B JOMAIIHUX
YCIIOBHUSX;

- IPOBE/ICHUE JIOTIOJIHUTENIBHBIX 3aHATHA C JETbMHU IPH MOATOTOBKE K KOH(EPEHIHSIM,
OJIUMITMAJIAM WM JPYTUM KOHKYPCHBIM MEpOTIPHUATHUSM;



- IpU YXyALIEHUE IOTOJHBIX YCJIOBMM (HU3KMHM TEMIEpaTypHBbIH PEXUM, IITOPMOBOE
IIPENYNPEXICHUE U T.11.);

- BBEJICHUE KapaHTMHA KaK Ha JIOKAJbHOM, TaK M Ha PErMOHAJIbHOM YPOBHE M HMHBIX
OTPaHUUYUTENBHBIX MEP.

JlucTaHmoHHas popMa 00ydeHUS pean3yeTcs yepe3 MPHIIoKEeHUs — MecceHmkepsl Viber,
WhatsApp; anekTpoHHas noyra, miardpopmy Teams uau Zoom.

dopma opraHu3anyy 3aHITAN OHJIAHH | MIPEICTaBICHHS YaeOHOW HHpOopMarmu (pacchlika
MaTepuasoB).

CopnepxaHue JONOJHUTENBHON OOLIepa3BUBAIOLIEH MPOrpaMMbl, y4eOHOro IUIaHA IPHU
JTUCTAaHIIMOHHOM (popMe 00YUEHHST OCTACTCSI HEU3MEHHBIM.

Bunel xoHTposid: BhINOJHEHHE 3anaHui (pemeHue 3anad). [lemaror BeIpaxkaeT cBoe
OTHOIIEHHE K paboTaM 00y4arolIXcsl B BUJE TEKCTOBBIX WM ayJHO PELCH3UI.

Pexxum 3ansaTuii: oqun rog oOydyeHusi, 68 yaca, 1 pa3a B Heelnto Mo 2 y4eOHBIX Yaca

[Ipn nuctanuvoHHOW ¢opMe 00y4eHHs JOMYCKAeTCsl BHECEHHWE HM3MEHEHHH B peXUM
OpraHM3aliy 3aHATUI B 4acTU KOJMYECTBA 3aHSITUN B HENENIO U MPOAODKUTEIBLHOCTH OJTHOTO
3aHATHA

Heapr IIporpamMmbl — pacHiMpuTh U CHUCTEMATU3HPOBATh 3HAHUS OOy4AIOUIUXCA O
CTPYKTYype ¥ (YHKIUSX OPTaHUYECKUX BEIIECTB, MOJYyYEHHBIX B Kypcax oOuied OHOJIOrHH U
OpraHMYeCcKOM XHMHHU; TMO3HAKOMUTH C COBPEMEHHBIMH JOCTH)KEHUSIMU UM MEpPCHEKTUBHBIMHU
HaIpaBJICHUSMHU Pa3BUTHUSI ONOXUMHHU.

Peanu3zanus noctaBneHHON LU MpelycCMaTpUBAET pEIICHHE psijia 3a1au.

3agaum Ilporpammbl

Qoyuarowue:

- 3QJI0’)KUTh OCHOBBI 3HAHUM O OMOXMMHUH KaK HaykKe O XMMHUYECKHX OCHOBAaX IIPOLIECCOB
KU3HEJCATEIbHOCTH;

- 03HAKOMHUTb C HCTOPHEH CTaHOBJIEHUS WU pa3BUTUA OHOXMMHUHU, C JESITEIbHOCTHIO
BBIJIAIOIINXCS YUEHBIX-OMOXUMHUKOB;

- 00y4UTh OCHOBHBIM TEPMUHAM U MOHSITHUSAM;

- pacIIUpPUTh U YIIyOUTh 3HAHUSA O CTPOEHUM U OMOXMMHUYECKHUX CBONCTBaX OCHOBHBIX
KJIacCOB OHMOJIOTMYECKH Ba)XKHBIX COEIUHEHUH: OEJIKOB, HYKJIEHHOBBIX KHUCIJIOT, YIJIEBOJOB,
JUIUI0B, BATAMUHOB;

- chopMUpOBaTh MPECTABIEHUE O COBPEMEHHBIX HAIPaBJICHUAX Pa3BUTHSI OMOXUMMUH;

- chopMupOBaTh KyJIbTYpy paOOThl C HAYYHOH JIUTEPaTypOH.

Lazeueqiomue:

- pacIupUTh 00JIACTh 3HaHUI 110 OMOJIOTHH U XUMUH;

- pa3BUTh M03HABATEIbHBIN MHTEPEC, UHTEIUIEKTYaJIbHbIE U TBOPUYECKHUE CIIOCOOHOCTH;

- pa3BUTh UHTEPEC 00YJAIOLIUXCS K OMOXUMUM;

- pa3BUTh YMEHHUE paboTaTh ¢ Pa3HBIMM UCTOYHUKAMHU MH()OPMAIMH, UCCIIEI0BATEIbCKUE U
[IPAKTUYECKUE YMEHMSI, KOMMYHUKaTUBHYIO KYJIBTYDPY.

Bocnumameneusie:

- BOCIIUTATh YCTOWYMBBIH MPOo(heCCUOHABHBIN HHTEPEC K N3y4eHHI0 ONOXUMUM;

- BOCIIUTATh OEpekHOE OTHOLIEHHE K COOCTBEHHOMY 310POBBIO M 3/J0POBBIO OKPYXKAIOIIHX.

Kareropusi o0y4yaommxcst

Pabora Benercs B pa3HOBO3PACTHBIX TPYINAX, IPYIIIBl KOMIUIEKTYIOTCS U3 00y4YarouXCs
16-18 net. KonudecTBo o0yJaromuxcs B rpyIie — 64eaoBex.

Cpoku peanusauuu

[Iporpamma paccuntana Ha 1 rox o6ydenusi. O01ee KOJIMYECTBO YaCOB B TOJI COCTABIISET
68 uvacos.

ILnannpyemsle pe3yjabTarbl 0cBOeHUs IIporpamMmmabl

[To utoram obyuenus, odyuaromuecst OyyT

3HAMDb:

- COBPEMEHHBIE HAIIPABJICHUS Pa3BUTHUS OHOJIOTUH, MEAULIMHBI ¥ OMOXUMUMY;


https://ktonanovenkogo.ru/vokrug-da-okolo/programs/viber-watsapp-platnye-sms-mms-zvonki-v-proshlom.html
https://ktonanovenkogo.ru/vokrug-da-okolo/programs/viber-watsapp-platnye-sms-mms-zvonki-v-proshlom.html

- CTpOeHHUE U OMOXMMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB OMOIOTHYECKH BaXKHBIX

- COCIMHEHMI: OETIKOB, HYKJICMHOBBIX KUCIIOT, YIIIEBOIOB, JIUIIUI0B, BATAMUHOB;

- OCHOBHBIE MeTa0OJMYECKHE IMYTH MpeBpalleHus; (pepMEHTATUBHBIA KaTallu3; OCHOBBI
OMO’HEPTeTHKH;

- XMMHKO-OHOJIOTHYECKYIO CYIIIHOCTb IPOIECCOB, MPOUCXOAIINX HA MOJICKYISIPHOM H
KJIETOYHOM YPOBHSIX B PaCTEHUSIX, B OpraHU3Me KUBOTHBIX U YEJIOBEKA;

- OCHOBHBIE MEXaHU3MBI PETYJIALNNA METa00IMUECKUX MTPEBPALLIEHUIN OENKOB, HyKJIEHHOBBIX
KHCJIOT, YIJIEBOJIOB, JIUIIHJIOB;

- OCHOBBI TEXHUKH 0€30I1aCHOCTU B OMOXUMMUYECKO J1abopaTopuu;

yMemn:

- KPUTUYECKU aHAJIM3UPOBATH U OIL[EHUBATh OCHOBHBIE KOHIIETIIIMY U T€HEPUPOBATH HOBBIE
ujeu B n30paHHOM MpodecCuoHaIbHON 001aCTH U MK IMCIUTTMHAPHBIX AUCIUTUTMHAX;

- 00CYX/aTh TOJIydE€HHBIE DPE3YyIbTaThl B MPO(GECCHOHATBHON M MEXAUCHUUIIIIMHAPHOU
ayJUTOpUU;

- OPUEHTUPOBATHCS B CIELMATbHON Hay4HOM M METOJMYECKON JUTepaType Mo Ipoduiro
MOATOTOBKH U CMEXKHBIM BOIIPOCAM;

- INIAHUPOBAaTh M OPraHU30BbIBaTh J1A0OPAaTOPHOE HCCIEI0OBAaHUE B COOTBETCTBHM C
COBPEMEHHBIMH OMOXMMHUYECKMMH METO/IaMU aHAIIN3a;

- IOJrOTOBUTH pabodee MeCTO ISl MPOBEIEHUSI OMOXUMUUYECKUX HCCIIEI0BAHNI;

- 1o00paTh COOTBETCTBYIOLIME PEAKTUBBI JJISi METOJOB MCCIEIOBaHMS, adallTUPOBATh UX
JUIS KCTIOJIb3YEeMOM ammaparyphl;

- TOTOBUTBH PAaCTBOPHI C 3aJJAHHOW MACCOBOM JI0JIEW pAaCTBOPEHHOI'O BEIIECTBA, MOJIIPHON U
MOJISIPHOM SKBUBAJICHTHOM KOHIIEHTPALMAMHU, 3aIaHHON BeTu4nHOM pH;

- paboTaTh Ha mNpUOOpax, HWMEIOIMXCA B OHOXUMHUYECKOW Jaboparopuu (pH-metp,
(dhoToKOIOpUMETP, CIIEKTPODHOTOMETD, IEHTPU(YTa, KOHTYKTOMETP, aHATUTHICCKHUE BECHI);

- paboTaTh ¢ KOHTPOJIBHBIM MATEPHAIOM — CBIBOPOTKOM KPOBH, KETYJOYHBIM COKOM, MOYOI
u Jp.

- OLICHUBAaTh M HUHTEPIPETUPOBATh pe3yiabTaThl HCCIEAOBAHUH, CHOPMYIUPOBATH
3aKIIIOYCHHUE;

- paboTaTh ¢ XMMHYECKOH MOCYIoM M mpubopamu, HaXOIAMIMMHCS B OMOXHMUYECKOM
nabopaTopuH;

- CTPOUTDH KaJIMOPOBOYHBIE KPUBBIE U IPOU3BOIUTH PACUETHI.



Conepxanue y4eOHOro (TeMaTH4e€CKOr0) IJIaHA
Pa3nen 1. OcoGeHHOCTH OMOTEHHBIX BellleCTB M OMOXUMHYECKUX
NnpeBpalleHui

Tema 1.1. BBoanoe 3ansitue. Ilpeamer, MmeToabl H 00beKTHI 0MOXUMHUH

Teopus. 3naxomcTBO ¢ [Iporpammoid, eismMu, 3a1a4amMu, OPSIKOM U TUTAHOM paboThI Ha
yueOHbIi ros. MHCTpyKTax 1Mo TeXHUKe 0e30MacHOCTH. MIcTopusi BOSHUKHOBEHHS U CTAHOBIICHHS
onoxumun. Cuarez moueBruHbl ®. Benepom. OcHOBHas 3a/1a4a U PEAMET U3yYCHUsT OMOXUMHUU.
dusnueckas OMOXUMHUA. XUMUYECKUN aHAIH3.

Tema 1.2. XuMnueckne npoueccbl B BbLICOKOOPraHU30BAHHBIX CHCTEMa

Teopus. llonstue xuBoi marepun. B.UM. Bepnanckumii. Cuctema — COBOKYIHOCTb
YIOPSAJOYEHHO B3aUMOJICHCTBYIOIIUX CTPYKTYp opraHuzma. MetaGonu3m (0OMEH BEIIECTB).
buorennsle BemecTBa — NpoayKThl MeTabonu3mMa. OTIMYUTENbHbIE TPU3HAKU KUBOTO 0OBEKTA.
OcHoBHblE (QYHKIMH OMOXMMHUYECKHX MPOLECCOB. ABTOTPO(HBIE U TeTepOoTpOHBIE KIETKH.
Mukcotpodsl. [leneHue MeTabOJWYECKUX IEMHBIX MPOIECCOB (peakiuii): aHoOOMM3M U
KaTo00a13M. Accummianus (cuHTe3) U auccuMumisiums (pacnan). ['omeocras. OCHOBHOM 0OMEH.
Knetounsiit Metaboiuzm. @epmMeHTHI.

Ilpakmuxka. BpinonHeHNe TPaKTUYECKUX 3a/laHUM, HAMpPaBICHHBIX HA 3aKPEIUICHUE TEMbI
«XHMMHUYECKHUE MPOIECCH B BHICOKOOPTaHU30BAHHBIX CUCTEMAX).

Tema 1.3. KiteTka — 0CHOBHO# CTPYKTYPHBIH 3JIEMEHT KHBOl MaTepUu

Teopusa. buochepa. Uepapxuueckas opranuzanus xKuBor nmpupoasl. Kierounas reopust M.
[nennena n T. [1IBanHa. OCHOBHBIE NOJIOKEHUS COBPEMEHHON KIIETOYHOM Teopuu. Kiierounas
cTpyktypa. Knmaccel knerok: npokapuotudeckue (1K) u sykapuornueckue (9K). KommnoneHTsI
kieTok (opranemisl). Ctpoenne u pyHkiuu. OOMKe U OTIMYMTEIbHBIE TPU3HAKHUPACTUTEILHON
Y JKUBOTHOM KJIETKHU.

Ilpakmuka. BpinonHeHne TPaKTUYECKUX 3a/laHUM, HAMpPaBICHHBIX Ha 3aKPEIUICHUE TEMbI
«KrneTka — OCHOBHOM CTPYKTYPHBIN 3JIEMEHT KUBOU MaTEPUN».

Tema 1.4. CocraB :KUBOM MaTepum

Teopusa. buomonekynbl. dakTopbl, 00yCIaBIMBAIOIIKME IOCTYIJICHUE D3JIEMEHTOB U3
OKpyXamlmiei cpeabl B JkuBod opraHuzM. CocTaB KHBOTO OpraHHU3Ma:BeIIeCTBEHHBIH
(XuMuYeckre BellecTBa) M JJIEMEHTapHbIM  (XMMHUYECKHe JJeMeHThl). JlemeHue 1o
KOJIMYECTBEHHOMY COJICP KaHHIO: OPraHOTE€HHBIE, MAKPOAJIEMEHThI, MUKPOAJIEMEHTBI, IPUMECHbBIE
aneMeHThl. OCHOBHBIE KOMIIOHEHTHI Opranu3Mma. buoxumuueckue GYHKIMH OpPraHUYECKHX
coenuHeHuil. DyHKIMOHANIBHBIE TPYNIBI OMOMOJIEKYT U OCHOBHBIE PEAKIUU C UX yYACTHEM.
Tunponusz. Otepudukanus. OKUCIUTETLHO-BOCCTAHOBUTEIbHbIE peakuud. DYHKIIMOHATIHHBIC
IPYIIbl OMOOPTaHUYECKUX BEIIECTB (CTPOEHHE, CEMEICTBO).

Ilpakmuka. BrinonHeHue TecTa, HAMPABICHHOTO HA 3aKperieHne U3Yy4eHHOT0 MaTepralia
TeM pazzaena «OcoObeHHOCTH OMOTEHHBIX BEIIECTB M OMOXUMUYECKUX MTPEBPALICHUII.

Pa3znen 2. Bona u ee poJib B pouecce ;Ku3HeAesi TeJIbHOCTH

Tema 2.1. KossmmraruBHble cBOMCTBa BOAbl. OCMOTHYECKOE JaBJIeHHE TIa3Mbl KPOBH.

I'omeocra3s

Teopus. KomnratuBHble CBOMCTBA BOJBL. YeTbIpe TEPMOIUHAMHUYECKHUX CBOMICTBA BOJBI.
Ilonwxenne nasneHus napa Hapa pactBopoM. Ilepswiii 3akoH .M. Paynsa. Koncranrta Pays.
[loBpllIEHNE TEMIIEpaTypbl KUIIEHUS BOJABI M INOHW)KEHHETEMIEpATyphl 3amep3anus. Bropoit
3akoH ®.M. Paynsa. TemneparypHas 3aBucumoctb. Kprockonuyeckas U 30yIIMOCKOMUYECKas
KOHCTaHTbl. [loBBIIEHWE OCMOTHMYECKOrO  JaBiI€HUs pacTBopa. MHTpauemnonaspHbsle
(BHyTpHKIEeTOUHbIE) >XuaKocTH. OcMoc. OcMmoTHueckoe IaBiieHHe. PacTBOpBI 3JIEKTPOIUTOB.
3akon Bant-Todda. M3oToHMYECKHE pACTBOPBI: THIIOTOHUYECKHE M T'MIIEPTOHHYECKHE.
®dusznosornueckue pactBopsl. [Inmazmonns. Jlakosas Bona. I'emonus. ['omeocras.

Ilpakmuka. BplonHEHNE NIPAKTUUECKUX 3a/laHN|, HAIIPABJIEHHBIX HA 3aKPEIIJIEHUE TEMBI
«KomnuratusHele cBoiicTBa BOJbl. OCMOTHUYECKOE JaBJICHHE IIJ1a3Mbl KpOoBU. ['oMeocTasy.

Tema 2.2. KHCJI0THO-OCHOBHOM CTaTyC YeJ0BeKAa

Teopus. 110CTOSIHCTBO KOHLIEHTPALIMU BOJOPOIHBIX HOHOB BO BHEKJIIETOYHOM ITPOCTPAHCTBE



U B KJIETKax — OJIHO U3 BaXHEHIINX YCIOBUM KU3HEAEATEIbHOCTU opranu3ma. KucnortHo-
ocHoBHoe cocrosiHue (KOC). KucnotHo-ocHoBHoe paBHoBecue (KOP). Ilonarue pH «cuna
BOZ0pOa». KucinoTHo-0cHOBHOI romMeoctas. 3HaueHust pH pazauuHbIX OMOXKUAKOCTEH U TKaHeH
OpraHu3Ma 4ejoBeKa B HOPME.

Ilpakmuka. BpINOJIHEHNE NTPAKTUYECKUX 3aJaHUM, HAIIPABICHHBIX HA 3aKPEIUICHUE TEMBbI
«K1cnoTHO-OCHOBHOM CTaTyC 4eI0BEKa».

Tema 2.3. Teopust KHCJIOT U OCHOBAHMI

Teopua. Teopus KuCIOT U OCHOBaHUU. Teopusi snmekTponuTHdeckoil auccoumnanuu C.
Appennyca. DIEKTPOJUTHI: KHCIOTa, OCHOBaHHWE, aMQOIHUTH (AMHUHOKUCIOTHI, OCIIKH,
HYKJIEMHOBbIE KHUCIOTHI). CuibHbIE U ciadble 37eKTpoiauThl. [IpoToHHas Teopusi KUCIOT U
ocHoBanuit Y. bpencrena u T. Jloypu.JloHOpBl U anenTopbl MOHOB BOJOPOJA. DIEKTPOHHAs
Teopust KHUCIOT U ocHoBaHuiJIbtonca. OrmpeneneHne KOHCTAaHThl KHUCIOTHO-OCHOBHOTO
paBHOBECHS.

Ilpakmuxka. BpinonHeHNe NPaKTUUECKUX 3a/laHUM, HAPaBICHHBIX HA 3aKPEIUICHUE TEMbI
«Teopust KUCIOT U OCHOBAHUI.

Tema 2.4. BygepHble cBolicTBa pacTBOPOB

Teopusa. bydepHoe cBoiictBo cmeceil. bydepubie pactBopsl. BbydepHbie cucremsl.
Mexanusm OydepHoro neiictBus. Pacuer pH Oydepubix cuctem. BnusHue pasbaBienHus u
KoHLeHTpauuu Ha pH 6ydepHbix pacTBopoB. 30Ha 6ydepHoro aeiictus. bydepHas eMkocTs u ee
3aBUCHUMOCTh OT psifa gakTopoB. YpaBHeHHe ['ennepcona — ['accennbaxa. bydepHbie cuctemsl
kpoBu.  [lmazmatmueckas  ruzgpokapOoHatHas — OydepHas  cucreMa.  DpUTPOLUTHAsS
rupokapOoHaTHas OydepHas cuctema. ['emornoOun-okcuremorioOuHoBas OydepHas cucrema.
Meron T. AmOypxke. Dddekr bopa. I[lmazmarmdeckass mpoTtemHoBas OydepHas cucTema.
®docdatHas OydepHas cucrema.

Ilpakmuxa. BpinoHEHNE PAKTUYECKUX 3aJaHUMN, HAIIPABICHHBIX HA 3aKPEIUICHUE TEMbI
«bydepHbie CBOMCTBA paCTBOPOBY.

Tema 2.5. DxkcnepuMeHTa/IbHOe oOINpeaeeHHe KHCJIOTHO-OCHOBHBIX CBOMCTB
OPraHMYeCKHX COeIMHEHHI MeTO0M THTPUMETPHHU

Teopua. HopmanbHas KOHUEHTpaus pactsopa. Tutp pactsopa. Knaccudukanus MeTo10B
TUTPUMETPUYECKOTO aHaiu3a. TpeOoBaHuUA, NPEAbSABISIEMbIE K PEAKUUAM B TUTPUMETPHUM.
W3mepurenbHas nocyna. Buisl MHIMKATOpOB, HCHOJB3YyeMBIX B TUTpuUMETpuH. KucnortHo-
OCHOBHbIE WH/IUKATOPBIL. KommekcooOpasyromue WH/AUKATOPBI. OKHUCIUTENBHO -
BOCCTAHOBMTENbHbIE ~MHAMKATOPbl. OcaauTeNbHblE HMHIUKATOPbI:  APr€HTOMETPUYECKHUE;
TUOLIMAHATOMETPUYECKUE; POJAHOMETPUYECKHUE; MEPKYpPOMETPUYECKUE;  aJICOPOLIUOHHBIE.
CrnocoObl TUTpOBaHMS: IpsIMOE, 0OpaTHOE, CIOCOO TUTPOBAHMs 3aMecTUTens. TUTpoBaHHbIE
pacTBOpBI: CTaHAAPTHBIE (IPUTOTOBJICHHBIE), CTAaHIAPTU3UPOBAaHHbIE (yCTaHOBIIEHHBIE). MeTo 1bl
KHUCJIOTHO-OCHOBHOTO THTPOBaHUS (METOJbl HeHTpain3auuu). Bei6op TUTpaHTa JUIsl KUCIOTHO-
ocHoBHOoro tutpoBaHusa. Kucnotel. Ilenoun. Touka skBuBanentHoctH. MonHas Teopus B.
OctBanbaa. Munukatopel. Obnacte nepexona uHaukaropa. Ilokaszarens tutpoBanus (pT).
TpeGoBanust K MHIUKATOpaM KHCIOTHO-OCHOBHOro TUTpoBaHus. CocraB Haumbosee
YIOTPEOUTENBHBIX HHIUKATOPOB.

Ilpakmuka. BpIONHEHWE MPaKTUKyMa, HAIpPAaBIEHHOIO Ha 3aKpEIUICHHE TEMBI
«OKCIIEPUMEHTAIBHOE OIPENEICHUE KHUCIOTHO-OCHOBHBIX CBOMCTB OPraHMYECKHX COEAMHEHUN
METOJIOM TUTPUMETPUN».

Pazgen 3. AmuHokmcaorel u Oenkm Tema 3.1. O0mme CTpyKTypHBIE CBOMCTBA
AMUHOKHCJIOT

Teopua. Ctpykrypa U Ki1acCu(pHUKAIM AMUHOKHCIIOT. 0—aMHUHOKHUCIOTHI. MIX0COOEHHOCTH.
OyHKIMOHANBHBIE TPYNIBl W HMX XUMHUEcKas mpupona. Anudaruueckue TUIpOoPOOHBIE
AMUHOKHCIIOTBHI. Apomatnyeckue — THIpOGOOHBIE AMUHOKHCIIOTBHI. I'uapodubHbIe
aMHHOKHUCIIOTHL. MMmunazonpHoe KONbIO. 30HBI OydepHOro aencTBUS aMHHOKHCJIOT.
OmnpeneneHne 3JIEKTPUUECKOT0 3apsiia aMMHOKUCIOT. Meroa anekTpodopesa. DinekTpodopes ¢
NOJBIKHOM rpaHuneil. 3oHambHBIA 3nekTpodope3. XpomaTorpapuueckoe pasjeieHue



AMUHOKHCIIOT. XapaKTepHbIE XUMUYECKHE PEAKIIUU aMUHOKHCIIOT.

Ilpaxkmuka. BbIIIOJTHEHUE NPAKTUYECKUX 3a/IaHUM, HAIPABJICHHBIX HA 3aKPEIUICHUE TEMBbI
«O01ue CTpyKTypHBIE CBOWCTBA AMUHOKHCIIOTY.

Tema 3.2. Besiku u UX ri1aBHble OHOJIOTrHYecKHe (PYHKIMHA

Teopus. benku (nmporeunsr). Oynkiuu. Karanernueckas pynkius. PasHooOpasue OekoB.
[Momunentuasl. Cunres O6enka. «I maBHas uenby. [lenTtuaHas cBsi3b 1 aMUHOKHCIIOTHBIN OCTAaTOK.
Omuronentunsl. [lomunenTuaHbliA ckeneT U OOKoBBIC enH. JlenieHre OSIKOB: 10 KaYeCTBEHHOMY
U KOJMYECTBEHHOMY COCTaBY: NPOCTbIE U CIOXKHbIE. AMHUHOKHCJIOTHAs IMOCJIEA0BATEIbHOCTb.
CekBeHupoBaHue. Metopl BbIAEICHUS U aHalu3a OeiakoB. ['maponn3 (KUCIOTHBIM, IIETOYHOM,
¢bepmentatuBHbiid). M3o0amekrpuueckas Touka Oenka (MOT). TurpoBanme. Dnextpodopes
OenkoB. ['enbnponukatonias xpomarorpadgus. Addunnas xpomarorpadpus. OcMoMeTpuIeCKUit
METOJI ONpeNeCHUsT MOJEKYIsIpHOW Mmacchl. Jluamu3. BeicanuBanue. CHEKTPOCKONUYECKHE
MeToibl. Xpomodopsl. OnTudeckasmioTHOCTh. [lornomnienne ceeta (abcopobumsi). 3akon byrepa-
JlambepTa-bepra. KoaddunneHT skCTUHKINN.

Ilpakmuxka. BpinonHeHNe NPaKTUYECKUX 3a/laHUM, HAPaBICHHBIX HA 3aKPEIUICHUE TEMbI
«benku u ux roaBHbIE OMOJIOTUYECKHE (QYHKITUN.

Tema 3.3. CTpykTypa 0e/1K0B

Teopusa. OnpeieIeHHOCTh B CTPOEHUH OENTKOBBIX MOJIeKyl —Xorre-3eiyiep. Pacimmdposka
MIPOCTPAHCTBEHHOTO CTpoeHHUsI OenKkoB aHrauiickumu Ouoxumukamu [lepyr u Kennpsio. Meron
SIEPHOTO MarHuTHoro pezoHanca (SIMP). UeTtsipe ypoBHS opranu3aluu: nepBuyHas, BTopuyHasi,
TpeTHYHasi, YeTBepTUUHbIe CTPYKTYpbl. CocTaB n ocobenHocTu. Tepmun «a-cnupanb» Jlaiinyca
[Tonunra.

Ilpakmuka. BpInoJIHEHNE NMPAKTUYECKUX 3aJaHUW, HAIIPABJICHHBIX HA 3aKPEIICHUE TEMBbI
«CTpyKTypa OCIIKOBY.

Tema 3.4. Knaccupuxanus 0eakoB. buosornyeckue pyHkunu 0e1KoB

Teopua. Knaccudukamus OenkoB: MO cocTaBy (TIPOCTBIE, CIIOXKHBIE), CTPYKType
(bubpusipHBIC, TIOOYIISIPHBIE, MPOMEXYTOUHBIC), GYHKIMAM. HaTUBHBIN 1 1eHaTypUpPOBAHHBIN
oenok. Jlenarypauust u penarypanus. Oubpumisapasie 6enku. a-kepatuH. Kosmaren. DmacTtuH.
Keparun. ['moGymnsapasie 6enku. ['emornooun. MuorioOuH.

Ilpakmuka. BpinonHeHne TecTa, HAPABJICHHOIO HAa 3aKPEIUICHHE U3YYEHHOTO Marepuania
paznena «AMUHOKHUCIIOTHI U OCJIKH.

Pa3znea 4. @epmenThl — OMokaTraan3aropbl Tema

4.1. KaraauTuyeckasi akTUBHOCTb (pepMEeHTOB

Teopusa. Tepmun «bepment» Ban ['enbMonT (XVII B.). @epmenThI — 3H3UMBL J. ByxHep —
MIEePBBIN BBLACTII U3 KIETKH Habop ¢epmentoB. benkosas npupona pepmentos [[x. Hoprpom.
[lencun u TpuncuH. 3aBUCUMOCTb KAaTaTUTHYECKONW aKTUBHOCTH (PEPMEHTOB OT HATHBHOU
cTpykTypsl Oenka. Kodaktop. Kodepmentsl. T'onmodepment. Anodepment. Tpu rpymmbl
KO(EpMEHTOB.

Ilpakmuka. BpInoJIHEHHE TPAKTUYECKUX 3aJaHUU, HAMPABJICHHBIX HA 3aKPEIICHUE TEMBbI
«Karanutnueckast akTUBHOCTb (DEPMEHTOBY»

Tema 4.2. Peaknunonnas u cyocTpaTHas cnenuGu4HOCTh

Teopusa. Ilonstue cnenuduuHocTH. TUMBI BeIcOKOCTeUpHUUHBIX (GepmeHTOB: A, B, C.
Tunbr cBs3eil. AGcontoTHas crneun(UYHOCTh (caxapo3a, ManbTo3a, JakKTo3a). Acmaprasa.
OtHocurenbHast cnenupuuHOCTh (merncuH). Crepeoxumudeckas cnermupuvHocTs (a- f-
rimKo3uAasbl). TepMonaOunbHOCTE (PEpMEHTOB, BIMsSHUE Ha UX JeiicTBue pH cpesl.

Ilpakmuka. BpInoJIHEHNE NPAKTUYECKUX 33JJaHUU, HAMPABJIECHHBIX HA 3aKPEIJICHUE TE€MbI
«PeakimonHas u cyocTpaTHas CeUU(PUIHOCTHY.

Tema 4.3. Knaccupukanusi ¢gepMeHTOB Ha OCHOBE PEaKIMOHHON M CyOCTPATHOM
cneuMpuIHOCTH

Teopusa. Cuctremaruueckas HomeHkinatypa gepmenroB [UB (1961 r.). Karanor ¢pepmenTos.
UYertbipex3HauHblil kinaccupukannoHHsii Homep (K®). JlBa Tuma Ha3BaHuil hepMeHTOB: pabouee
(TpuBHanbHOE) U cucTeMaTnyeckoe. LllecTh rinaBHbIX Ki1accoB pepmMeHToB. OCOOEHHOCTH KIaccoB



depmentoB. Oxcunopenykrassl (17 moaknacco). Tpancdepassr (7 moaknacco). I'mapomnassr (11
noakiaccoB). JInasel (3 nmoakiacca). M3omepassl (4 moakiacca). Jlurassl (5 moAKIaccoB).

Ilpaxkmuka. BbIIOJTHEHUE NPAKTUYECKUX 3aJJaHUM, HAIIPABJICHHBIX HA 3aKPEIUICHUE TEMBbI
«Knaccudukanus pepMEeHTOB Ha OCHOBE PEAKIIMOHHOHN U CyOCTPAaTHON CHEIM(PHUIHOCTH.

Tema 4.4. AKTHBHBIE HEHTPbI ()ePMEHTOB

Teopua. AxtuBnbiil eHTp (A). CybOctpar (S). UacTu akTUBHOTO LIEHTpa: aJcOPOIIMOHHBIN
U KaTaJUTHYECKUH LEeHTpbl (epmeHTa. PerynsatopHelii  (aliocTepUuecKuil)  LEHTP.
Amoctepudeckre  3PQPEKTOPHI:  MOJIOKHUTEIbHBIE  (AKTUBATOPHI), WM  OTPHIATEILHBIC
(narHONTOPBHI). DYHKIMOHAIBHBIE TPYMIB (PEPMEHTOB, NPUHUMAIOUINE y4acTHE B KaTallu3e.
Oomiee ctpoerne PepMEHTOB.

Ilpakmuxka. BpinonHeHNe NPaKTUYECKUX 3a/laHUM, HAPaBICHHBIX HA 3aKPEIUICHUE TEMbI
«AKTHUBHBIE HEHTPbI (PEPMEHTOB.

Tema 4.5. AKTHBATOPBHI M HHTHOUTOPHI (pepMeHTOB

Teopusa. AKTUBaTOPHI — BEILLIECTBA YCKOPAONINE (epPMEHTATUBHBIE PEAKI[UN,MTHTHOUTOPHI —
3ameyisitomye. Biusaue Ha aktuBHOCTH pepmeHTOB. [IpodepmenTsl. /IBa Tuna nHruOMpoBaHus
(TOpMOJKeHHs) aKTUBHOCTH ()EPMEHTOB: CyOCTpaTHOE M ajuiocTepudeckoe. VX ocoOeHHOCTH.
MynbTudepMEHTHBIE CHCTEMBI.

Ilpakmuxka. BrinonHeHue TecTa, HAMPaBICHHOTO Ha 3aKperieHne U3y4eHHOro MaTreprala
paznena «DepMeHTHI — OMOKaTaIN3aTOPhI».

Pa3nen 5. Kunerunka 60M010ru4ecKux npoueccoB

Tema 5.1. Kunernueckue ypasuenusi. Ilopsaok peakunu. Ilepuon nmonynpespaienust

Teopusa. Kunetnueckoe ypaBHEHHE PEaKIIMM — yYpaBHEHHE, OMMCHIBAIOIIEE 3aBUCUMOCTh
CKOPOCTH peaklMd OT KOHIIEHTpAIlMH €€ YYaCTHHUKOB — peareHToB. KuHetnueckas kpuBas. k —
KOHCTaHTa CKOPOCTH PEaKIMH. 3aKOH JIEHCTBYIONIMX MacC AJIsI CKOPOCTH. Peakuuu HyneBOro
nopsanka. Peakuun mnepBoro mnopsanka. Peakuum BTOoporo mopsiaka. Bpems, 3a kotopoe
pacxoyercsl MOJIOBUHA BCTYNHMBIIEIO B PEAKLMIO BEIIECTBA — IEPUOJ MOIYIPEBPAILCHMUS.
[Tonpasznenenne peakuuii Ha: TOMOT€HHbIE M TeTeporeHHbie. [l0 MeXaHM3My XUMHYECKOTO
MpEeBpALEHUs: MPOCThIE U CIOXKHBbIE peakuuu. Mx ocobeHHocTH. JluMutupyromas craius.
CrammonapHoe coctosiHue. MeTon cTalMOHapHbIX KOHIEeHTpauuid boaeHmTeiina. Tumbl
TEeMIIEPaTypHONl 3aBUCHMOCTH: HOPMAJbHBIM W aHOMAJIbHBIN.3aKOH AppeHiyca. OHeprus
aKTUBALUU.

Ilpakmuka. BpInoJIHEHHE NTPAKTUYECKUX 3aJaHUU, HAIIPABJICHHBIX HA 3aKPEIUICHUE TEMBbI
«Kunernueckue ypaBHenus. [lopsaok peakuuu. [lepron nomynpeBpameHus».

Tema 5.2. 3aBUCHMOCTH CKOPOCTH (PEPMEHTATUBHBLIX PeAKIUIl OT KOHIEHTPAIUU
cy0cTpara, cpeabl M TeMneparypbl. Y papHeHue Muxasiauca — MeHTeH U ero napaMeTpsbl

Teopus. 3aBUCUMOCTH CKOPOCTH (PepPMEHTATUBHBIX PEaKIUii OT KOHIIEHTpAIlUU cyOcTpaTa:
MIPU HU3KOM KOHIEHTpAluu — ONM3Ka K JMHEHHOM, Mpu BBHICOKOW — MaKCHMallbHa, MOCTOSIHHA.
SIBnenue Haceimenus epmenta cyocrparoMm. Kpuas pacxonoBanus cybcrpara. ObpazoBanue
MIPOMEXYTOYHOTO KOMILIEKCa B (pepMEHTAaTUBHOM Iporecce. YpaBHenue JI. Muxasnuca — M.
Menten. Ypasuenue u rpaduk I'. Jlaitnyusepa — J1. bapka.

Ilpakmuka. BpInoJIHEHNE NPAKTUYECKUX 33JJaHUU, HAMPABIECHHBIX HA 3aKPEIJICHUE TEMBbI
«3aBUCUMOCTh CKOPOCTH (PEpPMEHTATHUBHBIX pPEaKIMi OT KOHIEHTpAIlMU cyOcTpara, Cpelsl U
TeMIiepaTypbl. YpaBHeHUE Muxasnuca — MEHTEH U ero mapaMeTpbi».

Tema 5.3. @PapMaKkoOKHHETHKA

Teopusa. OcHoBHas 3amada  QpapMakoKHHETUKH. DapMaKOKHHETHYECKas MOJIENb
IIPOXOKICHHMS JIEKAPCTBEHHOTO BEILIECTBA Yepe3 OpraHn3M. KOHCTaHTBI CKOPOCTH BCAaChIBaHUS U
CKOPOCTH JKCKPELIMM JIEKAPCTBEHHOIO Ipenapara. MakcUMallbHOE COJEp’KaHUE JIeKapCTBa.
[Iporno3upoBanue BBOAUMON 103bUIEKAPCTBEHHOIO BELECTBA U BPEMEHU NpUEMA.

Ilpakmuka. BpINONHEHHWE NPAKTUYECKUX 3a/laHMM, HaAMpaBJIEHHBIX Ha 3aKpeIUieHUe
M3y4YEHHOTO Marepuania paszzaena «DapMakoKuHETHKaY.

Pa3neua 6. YrieBoabl

Tema 6.1. MoHocaxapuabl



Teopuas. Onpenenenue  yriueBojaoB.  Jlenmenue — yrieBoAoB.  MoHocaxapubl:
MIOJINOKCUANIBJIETU bl (aJIb103bl) U TOJIMOKCUKETOHBI (KeTo3bl). 1lo unciy yriaepoaHblx aTOMOB
JENATCS Ha: TPUO3bl, TETPO3bl, NEHTO3bl, T'€KCO3bl, I€NTO3bl, OKTO3bI, HaHO3bl. [IIOKO3a, ee
3HaueHWe M 4enoBeka. MannHo3a. [Mamakro3a. ®dpykrosa. Pubo3za m pe3okcupubosa. ['ne
BCTPEYAIOTCs, Ui YETO CIIyXkKaT.

Ilpakmuxka. BpinonHeHNe NPAaKTUUECKUX 3a/laHUM, HAPaBICHHBIX HA 3aKPEIUICHUE TEMbI
«MoHocaxapuab».

Tema 6.2. Osiro- u moJMcaxapuabl

Teopusa. Onurocaxapuipl. JleneHue: TrOMOOJUTrOCaxapuabl U T'€TEPOOIUTOCaAXapUIbl.
Mansto3a. Jlakto3a. Caxapo3sa. ['ne BcTpeuarotcs, yist yero ciyxkar. [lonmucaxapuibl (1oauo36bl,
rNMKaHbl). JleneHue Ha TOMO- W TreTepolojicaxapujibl; Ha JIMHEHHBbIE M DPa3BETBJICHHBIE.
Hemmrono3a  (kimeruyatka). Kpaxman. [nuxoren.  YrieBojacoiepskamue — CMEIIaHHBIS
OMOMOJIUMEpPBI: TIUKOMPOTEUHBI, TJIUKOJIUINU/BI, TIMKOJUIONPOTEUHBI, TEWXOEBbIE KHUCIIOTHI,
HYKJIEHHOBBIE KUCJIOTHI. [ 716 BCTpedaroTcst, UIsl Uero Ciryar.

Ilpaxkmuxka. Onpoc 1o N3y4eHHOMY MaTepuaiy pasjeina «YTiIeBoab.

Paznen 7. Jlunuasl u 6uomemopannl Tema

7.1. buosornyeckue QyHKUHMHU JUIHIA0B

Teopua. Jlunuasl — OCHOBHOM DJHEPreTHMYECKH pe3epB opranusma. DOyHKIUH:
TEPMOpPEryJslus, MPelOXpaHEeHHE KOXXKU OT BBICBIXaHHUS, 3allUTa OPraHoB OT COTPSICEHHIA,
BCaChIBaHUE U3 KUIIEYHUKA KUPOPACTBOPUMBIX

BUTAMUHOB, SIBJISI€TCS IOTEHIIMAIBHBIM PE3EPBOM HIOT€HHOM BO/bI B Opranusme. /[Ba Buaa
JUIUAOB: IPOTOIUIa3MaTUYECKUE U pe3epBHbIe. bruonornueckue GyHKIUUN TPU TPYIIIBI IUTUAOB.
Oueprerudeckas pyHkuus. [lnactuyeckast pyHKUIMS: CTPYKTYpHBIE U PELIENITOPHBIE KOMITOHEHTBI
MeMOpaH U KJIETOYHBIX MOBEPXHOCTEN

—  kupHble KHCIOTH. «llepegatumkm» OHOJOTUYECKUX CHUTHAJIOB — CTEPOMJIHBIC
TOPMOHBI U1 BUTAMUHBI.

Ilpakmuka. BpInoJIHEHNE NTPAKTUYECKUX 3aJaHUW, HAIIPABICHHBIX HA 3aKPEIICHUE TEMBbI
«buonornyeckue GyHKINN JTUITHIOB.

Tema 7.2. ) KupHble KucJI0ThI. TpuanmuiIranuepuabl — 3anacaeMasi pOpMaJIUIUI0B

Teopusa. upHble KUCIOTHI — JJIMHHBIE YTIIEBOJIOPOAHbBIE LIEMH C KAPOOKCUIBHOM TPyNoit
Ha oJ1HOM 13 KOHIOB (-COOH). YriieBogopogHbie ey MOTYT ObITh: HACHIIIEHHBIMU U YaCTUYHO
HEHACBIIICHHBIMU. 3alUCh XUPHBIX KHUCIOT, JIB€ CUCTEMbl Hymepauuu. HelTpasbHble >KUPBI.
Tpuammnraunepuapl. CHHTE3 TpUALMITIMLIEPUAA.

Ilpakmuka. BpInoJIHEHHE NTPAKTUYECKUX 3aJaHUU, HAIIPABICHHBIX HA 3aKPEIICHUE TE€MBbI
«OKupnsie kucnotel. TpranuarIuiepuIsl — 3amnacaemasi opMaIuuIoBy.

Tema 7.3. KpaTkasi xapakTepuCcTHKA KJIeTOYHbIX MeMOpaH. ®ocdo- u chUHToTUIIHIbI
— CTPYKTYpHBIE KOMIIOHEHTHI OnoMeMOpaH

Teopus. Paznuure MeMOpaH 1o cocTaBy H cBoiicTBaM. [lo Tommune (0T 5 110

10 um). buomem6pana. dudmibHocTh. MeMOpaHbl coAepiKaT JUMUABl TPEX KIACCOB:
dbochomunuabl, X0IECTepUH, IUKOTUIHABL. BO3MOKHOCTE niepeMelieHusIMeMOpaHHbBIX JTUIHI0B
u 6enkoB. YeTbIpe OCHOBHBIX MeXaHH3Ma JUIsl MOCTYIUIEHUS BEIIECTB B KJIETKY WM BbIXOJA U3
Hee. Juddysusa. Ocmoc. AKTUBHBIN TPAaHCIOPT. DHAO- U HK30IMTO3. AM(UIIATHUECKUE JIUITHU/IbI
U UX CIIOCOOHOCTb BCTYyINaTh Kak B TUAPOQUIBHBIE, TaK U B THAPOQPOOHbBIE B3aMMOAEHCTBUSL.
Haubonee pacmpocTpaHeHHble MeMOpaHHbIE JUOUAB — (OCHOrIULIEpPUIbl, UX MPOCTEHUIIHA
npeacraButens — pochatuansie Kucnotsl. Liepedposunsl. docdochunronunuisl. ['aHrmmo3uap!.

Ilpakmuka. BplonHEHNE NIPAKTUYECKUX 3a/laHU, HANIPABJIEHHBIX HA 3aKPEIUIEHUE TEMBbI
«KpaTkas xapakrepucTUKa KJIETOYHBIX MeMOpaH. Doco- ¥ CPUHrOMMIUABI — CTPYKTYpHBIE
KOMITOHEHTHI OMOMeMOpaH».

Tema 7.4. Creponanbie munuasbl. Jlunonporennsl. Munejasipabie pacTBOpPbI JTUIHAOB.

Oo0pa3oBanue MmemOpaH

Teopua. Jlunuapl. CTepouibl U TEpIEHBI. X0JIECTEPOII (XOIUCTEPHUH).

Hapymenne oOmena xoisectepoia. JIMIMONMPOTEHHBI: JIMIONPOTEHHBl OYEHb HHU3KOU



mwiotHoctu (JITIOHII), nunonpoTtenns! npomexytouHoi miuotHoctu (JIIIIII), nunonpoTenHs
Husko# wiotHoctu (JIITHIT), nunonpotennst Boicoko# miotHoctH (JIIBII), nunonporenn JIn(a)
U UX XapaKTEPUCTUKU. YeTblpe HapyLIEHUs B COCTaBENIUNONPOTeNHOB. [lomnsipHas u HenosspHas
rpymnna ampunatuueckux aunuaos.Oopazosanue munest. Opranuzaus Mosiekya [TAB.

Ilpakmuxa. BpiolHEHHE KOHTPOJBHOM pabOThl, HANpaBICHHON Ha 3aKperyieHHue
M3Y4YEHHOTO Marepuaia pasjaena «JIunuas 1 OnoMeMOpaHbD».

Paznean 8. ITHK U PHK - xpanenue u peajm3anusi HacJeJACTBEHHOH MH{pOpManuu
Tema 8.1. Crpoenue u pynknuu JTHK n PHK

Teopua. JlBa BuUIa HYKIEMHOBBIX KHCIOT: jAe30kcupubonykiaennoBas (JHK) wu
pubonyxnennosas (PHK). Xumuueckue crpykrypsl. IHK — otkpbrtne U.®. Mumepa (1869r.).
Kucnornsie coiictea JIHK n PHK. I'mnoresa neoiinon cnmpamu JJHK — /1. Yorcon u ®@. Kupk
(1953 r.). Tpu rnaBHBIX 3Tama B 00pabOTKE TEHETHMYECKOM HWHGOPMAIMH: PETUIHKAIUS,
Tpanckpunuus, TpaHcisaua. @DOynknun JIHK. ®ynkinum PHK. Konuenmus koaupoBaHus
reHetudeckor nnpopmanuu. JJHK — xpanutensr HacineacTBeHHON HH(OpMAIUU O CTPYKType
6enkoB. Kogonsl /IHK. Monekynspras ctpykrypa JJHK.

Ilpakmuxka. BpinonHeHne NPaKTUYECKUX 3a/laHUM, HApPaBICHHBIX HA 3aKPEIUICHUE TEMbI
«Crpoenue u pynxuu JJHK u PHK».

Tema 8.2. Azorucrhie 0OcHOBaHMS U HyKJeoTHAbl. HykieoTruabl u ux pyHkuumn

Teopusa. Azotucteie ocHoBanus. Coctas JIHK: mypuHOBBIE a30THCThIE OCHOBaHUS (aI€HUH
— A, ryanus — I'), nupuMuaAnHOBBIE a30TUCThIe OCHOBaHUS (TuMUH — T, nurosun — II). Ux
xumudeckue cTpykrypsl. Ommmune PHK ot JHK. Vpommn — VY. Hyxkneornael. buocunTes
HykieoTuaoB. [lonmmMepuszanuss HYyKIEOTHIOB — cOOpka Iend HYKJIEHHOBBIX KHCIOT.
[TocnenoBarenbHOCTh cOOpKH. DYHKIIMHA HYKICOTHIOB.

Ilpakmuka. BpInoJIHEHNE NTPAKTUYECKUX 3aJaHUW, HAIIPABICHHBIX HA 3aKPEIUICHUE TEMBbI
«A30THCThIE OCHOBAHUS U HYKJICOTH Ibl. HyKkiieoTuaAb! 1 UX QyHKIMI.

Tema 8.3. IlepBuuHasi, BTOpUYHasA, TPeTUYHAS U YeTBepTHUHAs cTPYKTYPhI [THK

Teopusa. JIHK — Guonorudeckas makpomoJiekyia. Ctpykrypa nsoino# cnmpanu JJHK.

[TepBuunas ctpykrypa JJHK — nezokcupuboHyKI€OTHABI. (ITOCIEI0BATEIBEHO COCTUHEHHBIE
MOHOMEpHBIE€ €UHUIIBI). BTOpHYHas cTpykTypa — ABOWHas crnupanib. [[Be MOJIMHYKICOTHIHBIX
nernu. CTaOWJIBHOCTH JBOWHOW crnupaid. MEXKIUIOCKOCTHOE B3aMMOJICHCTBHE OCHOBAaHUN —
ckunr. [lomumopdusm JIHK. Tpernunas m derBepTUYHAsT CTPYKTYPBI — CIIOCOOBI YIMAKOBKH
JIHK B xietkax. JIBa cioco6a: ceporganpHas HaMoTKa M 00pa3oBaHue ceepxcnupanbHoit [JHK.
I'uctonsl. Yetsipe crenenn cnupanuzauuu JJHK B HeakTMBHOM COCTOSIHMM: JBOMHAs CIUpalb
HYKJICOTHJIHOW MOCIEA0BATEIbHOCTH, CKPYUYHBaHUE JBOMHOM CHUpPAJIM, HAMATHIBAHUE JIBOWHOMU
CIUPAJIM HAa TUCTOHOBBIE OCNKU, CKpYYHBaHHE OETKOBO-HYKICOTHIHOM CTPYKTYphl. Hykiieocoma.
Heckonbko ypoBHeil HykiieocomHo# opranu3auuu JIHK. Xpomocoma.

Ilpakmuka. BpInoJIHEHHE NMPAKTUYECKUX 3a/IaHUM, HAMPABICHHBIX HA 3aKPEIUICHUE TEMbI
«IlepBuuHas, BTOpUYHAas1, TPETUYHAsA U YeTBEpTHUUHAsA CTPYKTYpbl JTHK».

Tema 8.4. I'enernuecknii koa. Pemmukanus JJHK. /lenarypauus u penarypanus JHK

Teopusa. I'enernueckuii KoJ. JIMHENHAs MOCIEI0BATEIBHOCTD KIIFOUYEBBIX CJIOB — KOJOHBI.
Permukanus — cunres HK. JIHK-nonumepasza n PHK- nonumepasa. PennukanmnonHasi BUIIKa.
®parmentsl Okazaku. S-aza. JIHK-nuraza. JIHK-nonmumepasa. Jlenatypanus (muiasnenue) JJTHK.
Penarypanus (omxur) JJHK. J[Ba stana penarypauuu.

Ilpakmuka. BBbINIOJIHEHNE MPAKTUYECKUX 3aJlaHUW, HAINpaBICHHBIX HA 3aKpEIUICHHE
nzydyeHHoro marepuana pasnena «JJHK W PHK — xpanenue m peanusanus HacleICTBEHHOU
uHbOpMaIUN».

Pa3nen 9. BuraMuHbI — He3aMeHHMbIEe KOMIIOHEHTHI MUy Tema 9.1.

Homenkaarypa u kiaccupukanusa BATAMHHOB

Teopus. ]1se Tpynnbl: BOJOPACTBOPUMBIE U KUPOPACTBOpUMbIE. BUuTaMepus n BUTaMephl.
Jlenenue Ha Tpynmbl MO (U3HOIOTHYECKOMY AEHCTBUIO HA YeIOBeKa. BUTaMUHBI, OBBIIIAIOIINE
0OI11yI0 pEaKTUBHOCTh OpraHu3Ma. AHTUTeMOpparnyeckre. AHTHaHEMUYECKHeE.

AntunHpexuonHsle. Perynupyromue 3peHue.



Ilpaxkmuka. BbIIOJTHEHUE NPAKTUYECKUX 3aJJaHUM, HAIIPABJICHHBIX HA 3aKPEIUICHUE TEMBI
«HomenknaTypa u kiaccupuKais BUTAMUHOBY.

Tema 9.2. XapakTepucTuka u (pM3M0JI0ru4ecKoe 3Ha4YeHne BUTAMUHOB

Teopua. BopopactBopumble BuTaMuHbl. Burtamun Bl — TuamuH, cTpoeHue,

XapakTEPUCTHKA, CBOWCTBA. MEXAHU3M JEHCTBUS. MCTOUHMK BuTamuMHa. Burammn B2 —
pubodaaBuH, CTpOCHHE, XapaKTEPUCTUKA, CBOMCTBA, MEXaHU3M JICHCTBUSI.

Hcrounnk Butamuba. Butamun B5 — maHToTEHOBas KUCIOTA, CTPOCHUE, XapaKTEPUCTHKA,
cBOIicTBa, MexaHM3M jielicTus. Mctounuk Butamuna. Butamun PP (B3) — HukoTHHOBas KucnoTa,
CTPOEHHE, XapaKTepUCTHKA, CBOMCTBA, MexaHu3MaecTBUA. crounnk Butamuna. Buramun B6 —
NUPUIOKCUH, CTPOCHUE, XapaKTEPUCTHUKA, CBOMCTBA, MEXaHWU3M AcCTBUs. ICTOUHUK BUTAMUHA.
Butamun B12 — nnanko6anaMuH, CTpoeHHE, XapaKTePUCTHKA, CBOMCTBA, MEXaHU3M JCHCTBUA.
Hcrounnk Butammuba. Butamun BC — nrepomnrinyramuboBas (QosmeBas) KMCIOTa, CTPOEHHUE,
XapaKTEePUCTHKA, CBOMCTBA, MeXaHU3M JencTBus. Mctounuk Butamuna. Buramun H — OuoTuH,
CTPOEHHE, XapaKTePUCTUKA, CBOMCTBA, MeXaHU3M JencTBusl. Mctounnk Butamuna. Butamun C —
aCKOpOMHOBAsI KUCJIOTA, CTPOCHUE, XapaKTePUCTUKA, CBOMCTBA, MEXaHU3M JeicTBUs. McTouHNK
BuTamMuHa. JKupopacTBopuMble BUTaMUHBI. Butamun A — peTuHOJ, MOIU(UKAIINU, CTPOCHHE,
XapaKTEePHUCTHKA, CBOWCTBA, MeXaHW3M JnedcTBus. Mctounuk ButammHa. Butamun D —
Kanbiudepos, MoaupUKaINN, CTPOCHHUE, XapaKTEPUCTHKA, CBOMCTBA, MEXaHU3M JCHCTBUIL
Wcrtounuk Butamuna. Buramun E — Tokodepoi, ctpoenue, XxapakrepucTika, CBOICTBa, MEXaHU3M
neiictBus. Mcrounuk ButamuHa. Butamma K — GUUIOXWHOH, CTpoeHHE, XapaKTepUCTHKA,
CBOIICTBa, MEXaHU3M JEUCTBHA. VICTOUHUK BUTAMHHA.

Ilpaxmuka. BpIoJTHEHNE TECTa, HATPABJICHHOIO HA 3aKPEIJIEHWE U3YYEHHOr0 MaTepuania
pasnena «ButaMuHBI — HE3aMEHUMbIE KOMIIOHEHTBI ITUILIH.

Pa3znen 10. MunepaibHble BelleCTBA 1 MUKPO3JI€MEHThbI

Tema 10.1. Poab MuHepaJdbHBIX BelleCTB M MHKPOJYJEMEHTOB B Ipolecce
KU3HEIeATEeJIbHOCTH

Teopusa. MuKpO3IEMEHTHI — HEOOXOOUMBIE 3JIEMEHThl BAKHEUIIMX OMOXMMHYECKUX
npoueccoB. CyTouHass NOTPeOHOCTH OpraHu3Ma 4YeloBeKa B Pa3IMUHBIX MHUHEPAIbHBIX
BemectBax. COBMECTHOE y4aCTHE MHUKPOIIEMEHTOB B KU3HEIEATEIBHOCTH. DJIEMEHTBl M HX
OnoxuMuueckast GyHKITHSI.

Ilpakmuka. BpInoJIHEHHE NTPAKTUYECKUX 3aJaHUU, HAIIPABJICHHBIX HA 3aKPEIUICHUE TEMBbI
«PoJib MUHEpAJIBHBIX BELIECTB U MUKPO3JIEMEHTOB B IIPOLIECCE KU3HEACATEIBHOCTI.

Tema 10.2. Ucnnosib30BaHNE MAKPO- U MUKPO3JIEMEHTOB B OMOMEIUIIMHCKOM MPAKTHKE

Teopusa. Kenezo (Fe) — xapakTepuCTHKa, CBOWCTBA, OCHOBHBbIC (DYHKIMH, MEXaHH3M
JCHCTBHS W HMCTOYHUK TOCTYIUICHHS B OpraHusMm, npuMmeneHue B meauiuie. Meab (Cu) -
XapaKTepUCTHUKA, CBOMCTBA, OCHOBHbIC (DYHKIIMU,MEXaHU3M JACUCTBUS U UCTOUHUK MMOCTYIUICHUS
B opranu3sM, npumererue B meaunuHe. Kodaabt (CO) — XapakTepucTHKa, CBOMCTBA, OCHOBHBIC
GbyHKIHH,

MEXaHH3M JISHCTBHS M HCTOYHHUK MOCTYIICHHUS B OPraHU3M, IpUMEHEHNe B Meunune. Mo
(I) — xapakTepucCTHKa, CBOWCTBA, OCHOBHBIC (YHKIMH, MEXaHU3M JCUCTBHS M HCTOYHHUK
MOCTYIUICHUST B OpraHuW3M, NpHMeHeHune B Meauimae. Mapramen (Mn) — xapakTepuCTHKA,
CBOMCTBa, OCHOBHBIC (YHKIIMU, MEXaHH3M JIEHCTBUS M MCTOYHHUK TOCTYIUICHUS B OpPraHH3M,
npumenenue B memunuHe. Ilmuk (Zn) — xapakTepucTHKa, CBOMCTBA, OCHOBHBIC (YHKIIHH,
MEXaHU3M JICHCTBUS M KICTOYHUK MMOCTYIUICHHS B OPraHU3M, TpuMeHeHue B meauiinHe. Xpom (Cr)
— XapaKTepUCTHKa, CBOWCTBA, OCHOBHbIE (DYHKIHMU, MEXaHU3M JEHCTBUS M HCTOYHUK
MOCTYIUICHUST B OpraHu3M, npuMeHenune B Memuimbae. Moambdaen (M0) — xapakTepuCTHKA,
CBOWCTBa, OCHOBHBIC (YHKIIMU, MEXaHH3M JIEHCTBUS M MCTOYHHUK TMOCTYIUICHUS B OpPTaHH3M,
npuMeHeHre B memnunuHe. Cenen (Se) — XapakTepHCTHKa, CBOWCTBA, OCHOBHBIC (DYHKIIHH,
MEXaHM3M JICVCTBHS U UCTOYHUK MOCTYIIEHHUS B OPraHU3M, IPUMEHEHUE B MEAULIMHE.

Ilpakmuka. Onpoc 1o M3y4EHHOMY Marepuany pasjaena «MuHepalibHble BellecTBa U
MUKPOIJIEMEHTBD».

Pasnen 11. Mera6ou3M 1 OHOIHEpreTuka


https://ru.wikipedia.org/wiki/%D0%92%D0%B8%D1%82%D0%B0%D0%BC%D0%B8%D0%BD_B1
https://ru.wikipedia.org/wiki/%D0%92%D0%B8%D1%82%D0%B0%D0%BC%D0%B8%D0%BD_B2
https://ru.wikipedia.org/wiki/%D0%92%D0%B8%D1%82%D0%B0%D0%BC%D0%B8%D0%BD_B5
https://ru.wikipedia.org/wiki/%D0%92%D0%B8%D1%82%D0%B0%D0%BC%D0%B8%D0%BD_B3
https://ru.wikipedia.org/wiki/%D0%92%D0%B8%D1%82%D0%B0%D0%BC%D0%B8%D0%BD_B6
https://ru.wikipedia.org/wiki/%D0%92%D0%B8%D1%82%D0%B0%D0%BC%D0%B8%D0%BD_B12

Tema. 11.1. JHepreTnyeckasi B3auMOCBsI3b aHA00JIM3MA U KaTa00Jau3Ma

Teopus. Tlpouecc metabonmm3ma. J[Be B3aMMOCBSI3aHHBIC CTOPOHBI OOMEHA BEIIECTB H
sHepruu: katabonusM u anabosmsM. KataGonnueckue mpeBpaiieHusi — paculeryieHHe CIIOKHBIX
MOJIEKYJ J0 MPOCTHIX 37eMeHTOoB. [loHmkenne sneprun ' ud66ca. Anabonndyeckue npeBpamieHus
— CHUHTE3 CJIOKHBIX OHMOMOJIEKYJT M3 OoJiee TpOCTHIX. YBenwueHue sHepruu [ uObca. JlBa
OJIHOBPEMEHHO IPOTEKAIOLIUX U B3aMMOCBS3aHHbIX IIPOIIECCa, U3 KOTOPBIX COCTOSIT KaTaboIu3M
1 aHa0OJM3M: TMPOMEXKYTOUHBIN MeTabO0JIM3M U JSHEPreTHYecKoe COmpsokeHue. Tpu OCHOBHBIC
CTaJluu IpoLeccoB KaTaboyM3Ma U aHaboIMu3Ma.

Ilpakmuxka. BpinonHeHNe NIPAKTUUECKUX 3a/1aHUN, HAIIPABJIECHHBIX HA 3aKPEIJICHUE TEMBI
«DHepreTuyecKkas B3auMOCBsI3b aHa00JIM3Ma U KaTaboIru3Ma

Tema. 11.2. ATP u NADPH — nepeHocunKH 3Hepruu oT KaradoJimuecKux peakumi K
aHalo/IMYecKuM

Teopusa. Anenosuntpudocdara (ATP) — cBoOo1HAs SHEPTUs, 3amacaemasi B KJIeTKe B hopme
XUMHUYECKOM sHepruu (dHeprusi QocdatHbeix cBszeil). ATP — nepememaromuiics MCTOUHUK
sHeprun. Cunrte3 ATP. Metabonutsl pochoenonmupysat u 1,3-audocdormunepar. [nukonus.
Kpeartundocdar. Huxkotunamunanenun-aunykieotuadpocdar (NADPH) — nepenoc 1eKkTpoHOB,
(dbopma nepesiaun XUMUYECKOM SHEPTUH OT KaTaOOJIUYECKUX OKHCIUTENBHO- BOCCTAHOBUTEIbHBIX
MIPOLIECCOB K PEaKIMSIM aHa0O0In3Ma, TPEOYIOLUM SHEPTUH.

Ilpakmuxka. BpinonHeHNe TPaKTUYECKUX 3a/laHUM, HAMpPaBICHHBIX HA 3aKPEIUICHUE TEMbI
«ATP nu NADPH — nepeHocYMKHU S3HEPTUH OT KaTaOOJINYECKUX PeaKkIiil K aHaOOTMUECKUM.

Tema. 11.3. TepmoauHaMu4ecKkue 0CHOBbI OMOXMMHUU

Teopusa. Ilpouecchl >KU3HENEATENbHOCTH B Ouocdepe. B3auMocBsI3b XMUMHUYECKUX
MpeBpaIieHuii W JHEPreTUYecKux mpoieccoB B paborax A. JlaByasse u II. Jlammaca.
Tepmomunamuyeckuii  noaxon. TepmonuHamuyeckas cuctemMa. (COCTOSHHE  CHUCTEMBI.
PaBHOBecHOE cocTosiHue cucteMbl. CTalMOHApPHOE COCTOSIHUE CUCTEMBI. TepMOAMHAMUYECKUE
napameTpsl cuctembl. [Ipoliecc — mepexos CHUCTEMBI M3 OIHOTO COCTOSIHMSI B JIPYroOe.
Tepmoannamuueckue GyHKIUU cOCTOSHUA. TUIBI TepMoauHamMuueckux cuctem. [lo xapakrepy
0oOMeHa BEIIeCTBOM M SHEPTUEH C OKPYXKAIOIIEH CPeIoi: U30JMPOBAHHBIC, 3aKPHITHIC, OTKPHITHIC.
Nx ocobenHoct. B 3aBUCHMOCTH OT arperaTHoro COCTOSIHHMS BEIECTBA, U3 KOTOPOTO COCTOSIT
CUCTEMbI: TOMOTEHHbIe, reTeporennbsie. Mx ocobennoctu. [lepBbiii 3aKOH TEPMOJUHAMHKU —
CTporasi KOJMYECTBEHHAsi OCHOBA JJISl aHallM3a JHEPreTHKH PazNUYHbIX cucteMm. M3o00apHbie
mporecchl. ODHTalbHass (QYHKOHMS CcocTosHHS. M3oXxopHbId  mponecc. Bropoit  3akoH
TepMoIMHAaMUKU. TepMoauHamMuuecku oOpaTuMelii mporecc TepmoanHamMudecku HeoOpaTUMBIi
npouecc. DHTponus — MoHsATUE, BBeleHHoe P. Knaysuycom. YpaBHenue bonbimana. DHeprus
I'u66ca.

Ilpakmuxka. BpinonHeHNe TPAKTUYECKUX 3a/IaHUMN, HAMpPaBICHHBIX HA 3aKPEIUICHUE TEMbI
«TepMouHAMUYECKHE OCHOBBI OMOXUMUMY.

Tema. 11.4. [Iporuo3 HanpapJieHUsI MeTaA00JIMYECKON peaKIuu

Teopusa. 3axon I'ecca. Temora xumuueckoil peakuuu. Tpu ciaeacTBus U3 3akoHa ['ecca.
DOHTanbNus peakuuu. TepMOXUMHUYECKUE YpaBHEHHUS peakiuil. 3aKOHbl TEPMOJWHAMUKH B
UCCIIEIOBAaHMM  MpPOIECCOB  MeTabosm3Ma B OMOJIOTMUECKMX ~ CHCTeMax.  YCIIOBHA
TEPMOAMHAMMYECKOTO aHaJIN3a OMOXMMHUYECKHUX MTPOLECCOB. XUMHUYECKUH MMOTEHIIMAI BEIECTBA.

Ilpakmuka. BpInoJIHEHHE NMPAKTUYECKUX 33JJaHUU, HAMPABIECHHBIX HA 3aKPEIJICHUE TEMBbI
«IIporuos HanpaBieHus: METaOOINYECKON peaKIumn»

Tema. 11.5. Dneprusi 'm60ca ruapoansa ATP

Teopusa. BricokosHepretnyeckuil ocdar — yHuBepcaabHbI NEPEHOCUUK SHEPTUU IS
Bcex ¢opMm  ku3HU.  Makpospruueckue — (GocdarHble  OpraHMYECKHE  COCIMHEHMS.
Huskosneprernueckue BHYTPHUKJIETOYHBIE COEIMHEHUS. BricokosHepreTruueckue
(Makpo3pruveckrue) BHYTPUKIETOUHbIE COeAMHEHMs. [JaBHble mnepeHocuuku (HochopHiIbHBIX
rpynm: ageHosusiMoHopocdar (AMP), anenoszusaudocdar (ADP), anenozustpudocdar (ATP).
[Tporennkunasbl. @ocarensl. Hanbonee BaxHbIi Gocdaren — kpearungpocdar.

Ilpakmuxka. BpllloIHEHNE TecTa, HAIIPABJIEHHOTO HA 3aKPEIJIEHUE N3YYEHHOIO MaTepuaia



pazznena «MeTtaboyn3M U OHMOIHEPreTHKAY.

Paznen 12. MeTa00.143M yri1eBoJ10B

Tema. 12.1. I'tnko0/113 — HEeHTPAJbHBIH YTh KaTa00JIM3Ma IIIOK03bI

Teopua. I'mukonu3 — nepBas cTaaus OKACICHUS INII0KO3bl. KOHEUHBIN IPOYKT — IUpPYBAaT.
OCHOBHBIE ~ XapaKTEPUCTUKM  TIUKOJIW3a:  OOpaTUMOCTh  OOJIBIIMHCTBA  PEaKIHid,
dbochopummpoBanHas (opma Bcex MmerabonutoB, ATP — ucrounmk ¢ocdarHoit rpymmbr B
peakuustx pochopunmpoBanus; perenepaius NAD' — HeoOX0AMMOE YCIOBHE MPOTEKAHUS
IJIMKOJIN3a, /1Ba IyTu oopa3zoBanus ATP npu riukonuse.

Ilpakmuxka. BpinonHeHNe NTPAKTUUECKUX 3a/laHUN, HAIIPABJICHHBIX HA 3aKPEIJICHUE TEMBI
«['MKONN3 — LIEHTpaIbHBIN MyTh KaTa0oJIn3Ma IITIOKO3bD».

Tema. 12.2. CninpToBO€ M MOJTOYHOKHCJI0€ OPOKeHHEe

Teopusa. A>poGHble yCIOBHS TPOTEKaHUs IIIMKoIn3a. [lupyBar noctynaer B MUTOXOHPUH,
rae okucisercs 1o CO2 u H20. AnaspoOubiii raukonus. [IpeBpailieHue nupyBara B JIaKTatr

(aHMOH MOJIOYHOW KHCJIOTHI). BruoTexHomormueckuit mporecc — 6Gpoxerne. MOJOYHOKUCIIOE
Opoxxenue. bananc aspobHoro rinmkonusza. OOpasoBanue ATP mpu npeBpauieHUH TIIOKO3bI B
MUpyBar.

Ilpakmuka. BplniolHEeHHE MPaKTUYECKUX 3a/JaHUM, HaINpaBJICHHbIX Ha 3aKpeIuieHHe
M3Y4YEHHOT0 MaTepuaia pasaena «Meraboau3M yrieBoI0B».

Pasznen 13. Huka sumonHoii kucaorsl (Kpeodca)

Tema. 13.1. Poab anernsi-CoA. BropuyHsblie myTH KaTad0/M3Ma IVIHOKO3bI

Teopusa. [lupyBaTaeruaporeHaznas peakuus. [{lUki1 TMMOHHONW KHCIOTHI — OCHOBHOM MYTh
B IIpolieccax riokoHeorenesa. O6pazoBanue uutpara. CTaanu oCyiecTBICHUS UK TUMOHHON
KHCJIOTHI. B3anmonelicTBue anetminkodepMerTa A ¢ okcanoameraroM. M3omepusaius nurpara B
m3ouutpar. OKuCIEHHE TUAPOKCUTPYNIBI  HM30LMUTpaTa [0 KapOOHWJIBHOW  TPYMIbL.
OxkucnuTensHOe  JIeKapOOKCHUIMpOBaHWE  o-Keroriyrapara. ®DochopunupoBanne  GDP.
[IpeBpamienue cyknunara B ¢ymapar. ['maparanus nBoWHON cBsizu pymapaTta ¢ 0Opa3oBaHUEM
Manara. OKUCIIeHHEe THAPOKCUTPYIIIBI Maiara 10 Kerorpynmsl. Auetuin-CoA — BaKHOE Y3J0BO€
3BEHO B IIPOLIECCAX OKUCIICHMUS.

Ilpakmuka. BpInoJIHEHHE NTPAKTUYECKUX 3aJaHUW, HAIIPABJICHHBIX HA 3aKPEIUICHUE TEMBbI
«Ponpb anierun-CoA. BropuuHnsie myTy KaTaboau3Ma IIIIOKO3bD».

Tema. 13.2. OKHCIUTEJbHO-BOCCTAHOBHTE/IbHbIE PEAKUHH, CONPSKEHHbIE ¢
oopasoBanuem ATP, u ux cTaHgapTHBIE MOTEHIIHAJbI

Teopua. OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE pEAaKUUU — TPETUW, KOHEUHBIM 3Tal
okucieHus riaoko3bl. Oxucienne NADH u FADH2. IlepeHoc 31eKTpoHOB OT J0HOpa K
akuentopy. OKUCIUTENN U BOCCTAHOBUTENU. OKHUCIUTEIBbHO- BOCCTAHOBUTEIBHBIN MOTEHIUA.
VYpaBuenue Hepuera. CtannapT BOCCTAHOBUTENBHOTO MOTEHLINATIA.

Ilpakmuka. BpInoJIHEHHE NTPAKTUYECKUX 3aJaHUU, HAMPABJICHHBIX HA 3aKPEIICHUE TEMBbI
«OKHCITUTENbHO-BOCCTAHOBUTENBHBIE PEaKIIUU, COMpsDKeHHbIE ¢ obOpazoBanuemM ATP, u ux
CTaHJAPTHBIE OTEHIUAIIBDY.

Tema. 13.3. Tpancmopr  3JeKTPOHOB B npouecce  OKHCJIHUTEIbHOI0
dochpopuupoBanus. [ApixarebHass Henb MUTOXOHAPUIN U €€ KOMIIOHEHTbI

Teopusa. TpaHCHIOPT 3MEKTPOHOB K KHUCJIOPOAY B MUTOXOHApPUSX. JlpIXaTelbHbIE LEMU.
Onextponnsie mapel. NAD(P)-3aBucumbie peruaporeHasbl. [IpomMexyTOYHBIE MEPEHOCUYHKHU.
Huroxpomel. 'embl. dnaBun3aBucuMbie aeruaporeHassl. FAD u FMN. [lupuaun3zaBucumblie
JeTUporeHasbl. Y OUXHHOH — CEMUXUHOH — TUAPOXEHOH.

Ilpakmuka. BpInoJIHEHNE NTPAKTUYECKUX 33aJJaHUU, HAMPABJIECHHBIX HA 3aKPEIJICHUE TE€MBbI
«TpaHCTOPT AIIEKTPOHOB B MPOIECCE OKUCIUTENBHOTO PochopunupoBanus. [IpixarenpHas 1emb
MUTOXOHJIPUH U €€ KOMIIOHEHTBI».

Tema. 13.4. B3anMocBsI3b pery/IiTOPHBIX MeXaHU3MOB IVIMKOJIH32, UKJIA JJMMOHHOH
KHCJIOTBI M OKHCJIUTENbHOrO0 (pochopunupoBanus

Teopusa. DHepreTuyeckoe COINPSHKEHHWE peakuuid mnepeHoca Boaopona u cuHre3 ATP.
HokazatensctBo B.A. Ownremprapra (1931 r.). XemumocMoTHueckas TEOpUs aHIVIMHCKOTO



onoxumuka I1. Mutyemna. Mexanusm conpspkenus pochoprimpoBanust ADP u qpixanust.

Ilpakmuxka. BpinojIHEHUE TeCTa, HAPABIECHHOIO HA 3aKPEIIEHUE NU3YYEHHOIO MaTepualla
paznena «{ukn numonHo# kuciaoTel (Kpebdea)y.

Pasznen 14. MeTa00/143M KHpPOB

Tema. 14.1. IlyTu u 3HepreTuka MeTad0IM3Ma JKUPHBIX KUCJIOT B TKAHAX KHBOTHBIX.
JAByxcraauiiHass MoJe/Ib OKHCJIEHHUS JKHPHBIX KHCJIOT

Teopusa. AkTuBanus KUPHBIX KUCIOT. [[Ba 3Tama akTUBaIUU KUPHBIX KUCIOT. KapHUTHH.
BayTpuMUTOXOHIpHATBHOE OKUCIEHUE >KUPHBIX KUCHOT. [lepBas craaus TUTHAPUPOBAHUS —
cranus okucineHus. Craaus ruapatanuu. Bropas cragus auruapupoBanus. TuonazHas peakiusl.
B-okucienue. OKUCICHNE

HEHACHIIIEHHBIX JKUPHBIX KUCIOT. 3-ruapokcuanii-CoA-snumepasa. OKHCICHNE KUPHBIX
KHCJIOT C HEYETHBIM YHCJIOM YIiepoaHbIXx aromoB. Kero3. OxuciieHue >XKUPHBIX KHUCIOT B
MepOKCHCOMaX.

Ilpakmuxka. BpinonHeHNe NPaKTUUECKUX 3a/laHUM, HAPaBICHHBIX HA 3aKPEIUICHUE TEMbI
«Ilytn u sHepreTuka MeTabOJIM3Ma >KUPHBIX KHUCJIOT B TKaHSX XWUBOTHBIX. [IByxcramuiiHas
MOJIEIb OKUCIIEHUS )KUPHBIX KUCIOT».

Tema. 14.2. Perynsinus OMocuHTe3a KM PHBIX KHCJIOT. buocunres
TPUALWJITIMIEPUIOB, riiuuepodochaTuaoB u pochaTuanIX0JTMHA

Teopusa. Pecunres. Peakiuu 6uocuntesa (de novo). Kapbokcunuposanue anetun-CoA no
ManoHuiI-CoA. Coenunenne anetmii-CoA n manoHun-CoA ¢ aneTHINepeHOCAUUMHE OeTKaMH.
Konnencammst anetun-CoA no mamonmin-CoA ¢ oOpa3oBaHMeM KOMIUIEKCA alleTOaleTHI-
arieTuinepeHocsauii 0enok. BoccraHoBieHnEe KETOHOBBIX TPy A0 CHUPTOBBIX. OTIIETIEHHE
BOJIbI C 00pa30BaHMEM HEHACBIEHHOW CBsi3u. Hacklmenune ABOWHOW CBs3M, ¢ 0Opa3oBaHHEM
Ooytupmin-CoA. OOpa3zoBaHHE TMOJIMEHOBBIX KHUCIOT. buocunte3 Tpumanunrauuepuno (TAT).
buocuntes docornunepunos. Pa3BeTBieHHBI OMOCUHTETUYECKHUM YTh.

Ilpakmuka. BpinonHeHNe TPaKTUYECKUX 3a/laHUM, HAMpPaBICHHBIX Ha 3aKPEIUICHUE TEMbI
«Perynsauus OouocuHTe3a KUPHBIX KHCJIOT. buocunTes TPUALMITIIUIEPUIOB,
riurepodocharnioB u hochaTuaUIXOTHHAY.

Tema. 14.3. 'opmMoHaJIbHAS pery/jasiuusi OMOCHHTE3a TPUALMJITIMLEepUI0B. buocunres
XoJleCTepMHa M JApPyrux crepouaoB. ['eHerndeckue agedeKTbl JUNUIHOTO OOMEHA.
JInzocomHbIe 00J1€3HU

Teopusa. TopMOHaIbHBI KOHTPOJb AaKTUBHOCTH  aneTmin-CoA-  KapOOKCHITA3HI.
DHeproaaTuBHbIE BellecTBa. Perynsuus nporecca oOMeHa )KHUPOB HEHPOrOPMOHAIBHBIM ITYTEM.
Bnusinue wHCynuHa, ajpeHaldHa, THUPOKCHMHA WU Jp. BiusHue QaxTopoB BHeUIHEH cpeibl.
Hapymenuss obmena numumoB. HemocraTtounoe mnoctymieHue >xupa ¢ nuieid. Hapymenus
MIPOLIECCOB TepeBapuBaHMs M BcAachbIBaHUS JHIUAOB. HegocTtaTok B OpraHu3Me JUMOTPOIMHBIX
BemecTB. Ketonypuss u keroHemus. OxupeHue. DHepreTuueckuilt nucObanmanc. Hapymenus
oOMeHa xosecTepruHa. AlMMMEHTapHas TUIIePIIUIIEMUSI.

Ilpakmuka. BrinonHeHue TecTa, HAMPABICHHOTO HA 3aKperieHne U3Y4eHHOT0 MaTepralia
paznena «MeTaboau3M KUPOBY.

Pa3nen 15. MeTa001m3M aMHHOKHUCJIOT M HYKJI€OTH/I0B

Tema. 15.1. IlyTn u 3Heprernka MeTad0/1M3Ma AaMMHOKHCJIOT B TKAHSAX )KHBOTHBIX

Teopua. AMUHOKUCIOTHI B 00mIe cxeme Merabosim3ma opranusma. 20 aMHHOKHCIIOT.
Knaccudukanuss aMHHOKHCIOT MO CHOCOOHOCTH OpraHu3Ma K cuHTe3y. HeszameHuMbie
AMUHOKHCIIOTBL. 3aMEHUMBbIE aMUHOKHUCIOTHL. KBammopkop. OOmas cxema wmeTtabonusma
aMUHOKHCIIOT. J[Be cTranuu nezamuHupoBanus. IlepBas cranusa — TpaHcamuHupoBaHue. Bropas —
ne3aMHHUpoBaHue.  TpaHcaMHMHa3bl:  alaHUHTpPAHCAMMHA3a W [JIyTaMaTTpaHCaMHUHAa3a.
HacnenctBennsie HapymieHus kaTabonm3Ma eHUIaIaHnHa.

Ilpakmuka. BpInoJIHEHNE NTPAKTUYECKUX 33JJaHUM, HAMPABIECHHBIX HA 3aKPETJICHUE TEMBbI
«[lyTH 1 sHEpreTuKa MeTaboIM3Ma AMHHOKHUCIIOT B TKAHSX KUBOTHBIX).

Tema. 15.2. BriBegeHue aMHHHOIO a30Ta W3 OpPraHusMa. BHOCHMHTE3 MOYEBHHBI
(opuuTHHOBBIH HUKJ). He0e/iKoBbIE a30THCTbIe KOMIIOHEHTHI KPOBH



Teopusa. Peakuys BOCTAaHOBUTEILHOTO aMUHHPOBAHUS O-KETOTJIyTapara ¢ 0Opa3oBaHHEM
riyramara TMpH YYacTHM Tiyramarruaporenasbl. OOpa3oBanume H3 TJyTamara amuza
TJIyTAaMHUHOBOM KHCIIOTHI TIPH y4acTUH TiyTaMHHCHHTETas3bl. OOpazoBanue kapbamomidocdara
nyrem Kkommencauuu NH3 CO2 ATP, karanusupyemoe kap6amoundocharcuHTeTason.
Havanbnast cramus cuuresa modeBunbl L{ukim modueBuHBI. [lepBblii 3Tanm CHHTE3a aprUHHHA.
Bropoii stan cunTe3a apruarHa. CoctaB HEOEIKOBOrO a30Ta KPOBU. A30TEMHUSL.

Ilpakmuxka. BpinonHeHNe NIPaKTUUECKUX 3a/laHUM, HAPaBICHHBIX HA 3aKPEIUICHUE TEMbI
«BbIBeieHME aMUHHOIO a30Ta W3 OpraHu3Ma. buocuHTe3 MOYeBHUHBI (OPHUTHHOBBIM IMKI).
HebenkoBrie a30TUCTBIE KOMIIOHEHTHI KPOBH.

Tema. 15.3. BnocuHTe3 AaMHHOKHUCJIOT

Teopua. luxn KpeGca. OOpa3oBaHue TIIYTAMHUHOBOW KHCIOTHI — (yHIaMEHTaIbHOE
3HaueHue s OMOCHHTE3a BCeX aMMHOKUCIOT. Tpu ctaauu cuHTe3a cepuHa. CHHTE3 IIMIMHA.
3aboneBaHus MpU HAPYIIEHUH 0OMEHAa aMUHOKHUCIIOT.

Ilpakmuxka. BpinonHeHNe NPaKTUYECKUX 3a/laHUM, HAPaBICHHBIX HA 3aKPEIUICHUE TEMbI
«brnOCHHTE3 AMUHOKHUCIIOTY.

Tema. 15.4. Ilyrm u 3HeprerMka OMOCHMHTe3a IYPHMHOBBIX M MNHPUMHUIUHOBBIX
HYKJICOTH/I0B

Teopua. CuHTe3 NYpUHOBBIX U MHUPUMHUAMHOBBIX OCHOBAHHHM — IIEHTpajibHOE 3BEHO
OMOCHHTE3a MOHOHYKJIEOTUAOB. UeThipe ajiocTepudeckue peryaupyronue cuctembl. CHHTE3
MypUHOBBIX HYKJIEOTUIOB. Pubotunuposanue. 11 craguii cuHTe3a aJeHHIOBON M I'yaHUJIOBOM
kucioT. OOpazoBaHuUe aeHUIIOBONM M T'YaHHJIOBOW KUCJIOT U3 MHO3MHOBOW KHUCIOTHI. Peryrmsius
OMOCHHTE3a HYKJICOTHUIOB TI0 TUITY 0OpaTHO# cBsizu. Hykneo3zunrpudocdatsl. AocTepudeckoe
WHTUOMpOBaHWEe TO TpUHIMIY oOpaTtHOU cBsizu. DochopubozmnamuHoTpanchepassl (OPIID-
amMuHOTpaHcdepasbl). CHHTE3 NHPUMUIMHOBBIX HYKJIEOTHAOB. PeyTunuzanus MypuHOBBIX
ocHoBaHui. KoHeunbie mpoaykTsl karabonu3ma mypuHoB. Cunapom Jlema-Huxana. buocunTes
HYKJIEOTUAHBIX KOH(PEPMEHTOB.

Ilpakmuxka. BpinonHeHNe TPaKTUYECKUX 3a/laHUM, HAMpPaBICHHBIX Ha 3aKPEIUICHUE TEMbI
«IlyTtH 1 sHEepreTuka 6MOCUHTE3a MYPUHOBBIX U MUPUMUIMHOBBIX HYKJICOTHUIOB.

Tema. 15.5. Kpyrosopor a3ora B npupoiae. buopuxcauust azora

Teopusa. buoxumudeckuii WK a3ota. buorpanchopmarnus azora. Heopranudeckue
(dbopMbI a30Ta B oKpyxaromei cpene. Opranndeckue Gopmbla3oTa.

Ilpakmuka. BplliolHEeHHWE MPAKTUYECKUX 3a/laHdi, HaIPaBJICHHBIX Ha 3aKperJieHHe
M3Y4YEHHOT0 MaTepuaia pasaena «Meraboanu3M aMUHOKHUCIIOT U HYKIICOTHIOBY.

Pa3znes 16. buocunres yriiesoaon

Tema. 16.1. Ilytu M 3HepreTruka IJIOKOHeOreHe3a. [IIOKOHeOreHe3 B IepHON
BOCCTAHOBJICHHS IOCJI€ MbIILICYHOI Pa0doOThI

Teopusa. CuHTe3 TJIIOKO3bI — TJIOKOHeoreHe3. HeoOpaTuMble peakluy TNIMKOJHU3A.
dochopunupoBanue TiOK03bl. DochopunupoBanue ¢GpykTo30-6- ¢ocdara. IlpeBpamenue
tbocdoenonmupysara (PEII). Perynsuuu ritokoneorenesa. Perymsmus yrieBoaHoro ooMeHa y
yenoBeka. JlenoHupoBanue u pacnaj riyimkoreHa. CHHTE3 TIIMKOT€HA — TIUKOreHes. Perynsnus
AKTUBHOCTH TJIMKOTEHCHHTAa3bl, TIHKoreHhocopmiaspl. Pacman TmukoreHa — TIMKOTEHOJIN3.
I'eneTnueckue 00JIe3HU, CBA3aHHBIE C HAPYIIEHUEM OOMEHa IIMKOTeHa.

Ilpakmuxka. BeionHEeHNE TPAKTUYECKUX 3a/IaHUM, HAMPABICHHBIX Ha 3aKPEIUICHUE TEMBI
«Ilytm u oSHepreTuka TINIIOKOHEOTEHE3a. [JIIOKOHEOreHe3 B NEPHUOJ BOCCTAHOBIIEHUS IOCIE
MBIIIEYHOU PabOThD».

Tema. 16.2. OOmee ypaBHenue ¢oTocuHTe3a pacreHumii. Ilyrm u 3Heprermka
(¢porocunTesa riwkossl u3 CO2. Kpaxman n nesuiwaosza. Huka

KaabBuna

Teopua. ®otocunres. CymmapHast peakius (OTOCHHTE3a. XJIOPOIUIACTHI KIETOK 3€JIEHBIX
pactenuil. Tunakouasl u ctpoMbl. DoTocucTEMa, KOMIUIEKC IUTOXpoMa. CxeMa GoTocHHTE3a B
THJIAaKOUIHOM MeMmOpane. [lnactoxunoH u miacrouuanud. @opmyna DiHIITEHA. XI10pOPHILIL
CBeToBast 1 TEMHOBAsIpEAKLIUH.



Ilpakmuxka. BpinojIHEHUE TecTa, HAPABIECHHOIO HA 3aKPEIIEHUE NU3YYEHHOIO MaTepualla
paszena «buoCUHTE3 yrIeBOLOBY.

Pazgesn 17. OcHOBBI OMOTEXHOJIOTHH

Tema. 17.1. Bo3HUKHOBeHHe, CTAHOBJIEHHE M Pa3BUTHE OMOTEXHOJIOTHH.

IIpumeHeHne GMOTEXHOJIOTHYECKUX IPHEMOB H METO/10B

Teopua. JlBa mnepuona pa3BUTHSA OHOTEXHOJIOTHHU: OHOMIIMPUYECKUNH W HAYYHBIN
(coBpeMeHHBII). DMIUpPUYECKass TEXHOJIOTUS U PA3BUTHUE LIMBIIM3AIUU (MIPUTOTOBIICHUE TECTA,
[IOJIyYEHUE MOJIOUHOKHUCIBIX IPOJIYKTOB U CHIPOB, BHUHOJENNE, (epMeHTanus Tabaka U yad,
BBIJIEJIKA KO, 00pabOTKa pacTUTENbHbIX BOJIOKOH). XIX B. pa3BuTHe OMOTEXHOJOTHMU Kak
HayyHo mucuuiuidHel. Jlyn Ilactep. Ilonsitne 6M000BEKTA, «KHMBas MPHUPOJIA» Pa3HBIX BUIOB
OpoxxeHus. buorexHonoruss B MmeauuuHe. AHTHOMOTHKU. Co3/aHuEe T'€HHO-MHXKEHEPHBIX
IITAMMOB KHIIEYHON NaN0YKH, JPOXOKEH, KyJIbTHUBHUPYEMBIX KIETOK MIEKONUTAIOMIUX U
HAaCEKOMBIX, HCIOJIb3YEMBIX I MOJYy4YEHHsS] pPa3IMYHbIX (EPMEHTOB U IMPOTUBOBUPYCHBIX
BakiuH. benkoBas umxkenepusa. Paspabdorku I'. Kenepa u C. Munbmreiina. buotexnomnorus B
CEJIbCKOM XO3SMCTBE. YCOBEPIICHCTBOBAHUE METOJIOB CEJIEKIMH PACTEeHUM M IKUBOTHBIX,
pa3zpaboTKa HOBBIX TEXHOJIOTMH, MOBBILAIMX 3((PEKTUBHOCTh CEIBCKOTO XO3sCTBA.
I'enernueckas u kierouHas umxkeHepus. [IpuHnunsl OeckieroyHoro cunreza Oenka A.C.
Crmpuna. OCHOBHBIE TIOHATHSI OMOTEXHOJIOTHH.

Tema. 17.2. AKTyajibHBIE IP00JIeMbI O0HOTEXHOJIOTMH HA COBPEMEHHOM

JTamne

Ilpakmuka. IToroBas artecranus. 3a4eTHas padora.



Y4eOHblii (TeMaTHYeCKHIl) JIaH

Ne i/ Ha3Banus pasgena/rembl KosiunyecTBo yacos ®opmbl
Bceero | Teopus | IIpaktuka aTTeCTalu U
KOHTPOJIs
1. |OcobeHHOCTH OMOT€HHBIX 4 2 2
BeIeCTB M OHOXMMHYECKHX
npeBpalleHuil
1.1. |Boanoe 3ansrtue. [Ipeamer, 1 1 -
METOJIbI U 00BEKTHI OMOXUMHH
1.2. Xumuueckue mpoIeccsl B 1 1
BBICOKOOPTraHU30BAaHHBIX CHCTEMax
1.3. |[Kierka — OCHOBHOM CTPYKTYpHBIN 1 1
DIIEMEHT KMBOM MaTEpHUH
1.4. |CocraB *uBOM MaTepuu 1 1 Texymuii KOHTPOJIb.
Tect
2. |Boaa u ee poJib B mpouecce 6 2 4
JKU3HEAeATEeJIbHOCTH
2.1. |KommuratuBHBIE CBOIICTBA BOJIBI. 1 1
OCMOTHYECKOE JTaBJICHUE TIJIa3Mbl
kpoBH. ['omeocras
2.2. |KHCIOTHO-OCHOBHOM CTaTyC 1 1
yesoBeKa
2.3. [Teopwust KUCTIOT U OCHOBAHUH 1 1
2.4. bydepHbie CBOWCTBa pacCTBOPOB 1 1
2.5. [DKCIepuMEHTAIBLHOE OTIPE/ICIICHHE 2 1 1 Texkymuit KOHTPOJIb.
KHCJIOTHO-OCHOBHBIX CBOMCTB [IpakTukym
OpraHUYECKUX COCIUHEHU
METOI0M TUTPUMETPUU
3. |AMHHOKHCJOTHI U 0eJIKH 4 2 2
3.1. |O0mue CTpyKTypHBIE CBOMCTBA 1 1
AMUHOKHUCIIOT
3.2. |benku u ux riaBHbIC 1 1
Ouronornueckue QyHKIUH.
3.3. |Ctpykrypa 6enkoB 1 1
3.4. [Knaccudukanus O0€IKOB. 1 1 Texkymuii KOHTPOJIb.
bronornueckue GpyHKImm 6eIK0B Tect
4., |®epMeHTHI — OHOKATAIHU3ATOPBI 8 5 3
4.1. |[KaranuTHyeckasi aKTUBHOCTE 1 1
(hepMeHTOB
4.2. |PeakunoHHas U cyOCTpaTHast 2 1 1
cenu(pUIHOCTh
4.3. [Knaccudukanus pepMeHTOB Ha 2 1 1
OCHOBE PEaKLIMOHHOU U
cyOcTpaTHO# cienupuuHOCTH
4.4. |AKTUBHBIE LIEHTPHI (DEPMEHTOB 1 1
4.5. |AXTUBATOPHI 1 HHTUOUTOPHI 2 1 1 Tekymuit KOHTPOJIb.
(hepMEeHTOB Tect
5. |KuHeTuka OHMOJIOrHYECKHX 4 2 2
NpoieccoB




5.1

Kunernueckue YpPaBHEHHUSL.
[Topsnox peakuuu. ITepuon
[1OJTYIIPEBPAILICHUS

5.2.

3aBUCUMOCTb CKOPOCTH
(hepMEHTATUBHBIX PEaKIHi OT
KOHLIEHTpAllUU cyOcTpaTa, Cpesibl U
TEMIIEpaTypbl. Y paBHEHUE
Muxasnuca — MeHTeH U ero
[apaMmeTpsl

5.3.

DapMaKOKMHETUKA

Tekymui KOHTPOJIb.
Brinosnnenue
MPAKTUYECKUX 3aJaHUI

YT11eBoabl

6.1.

MoHocaxapuabl

[EEN

6.2.

Onuro- u noaucaxapusl

Texymui KOHTPOJIb.
Ompoc

JIunuabl 1 6uoMeMOpaHbI

7.1

bronornueckue GpyHKIMM JIUHUIOB

NN

[EN

7.2.

DKupHBIE KHCITOTBL.
Tpuanmirnmuuepupl — 3amnacaemas
dbopma TUNHI0B

7.3.

Kpartkas xapakrepucTuka
Ki1eTouHbIX MeMOpaH. ®ocdo- u
CUHTOJUIHIBI — CTPYKTYpHBIE
KOMIIOHEHTBI OOMEeMOpaH

7.4.

CrepouHbIC TUMHIBIL.
JIunonpoTtennsl. MunenspHbie
pacTtBopsl TunuaoB. ObpazoBaHue
MeMOpaH

[TpomexxyTouHas
aTTecTanusl.
KontponbHas padota

JTHK U PHK — xpaneHnue u
peasiu3anus HACJeCTBEHHOM
uHopmanumn

8.1.

Crpoenue u ¢pynkiuu JIHK 1 PHK

8.2.

A30THCTBIC OCHOBAHHS U
HYKJIICOTUBI. HYKJ'IGOTI/II[H Hn ux

(b yHKITIN

8.3.

[lepBuuHas, BTOpU4Hasi, TpETUYHAs
1 yeTBepTUUHas cTpykTypsl JJHK

8.4.

['eHeTndeckuil koa. Pemnnkamnus
JIHK. JleHaTypanus u peHaTypaunus
JTHK

Tekymun KOHTPOIIb.
Beinonnenue
MIPaKTUYECKUX3aJaHUI

BurtamMmuHbI — He3aMeHUMbIE
KOMITIOHCHTbI NUIIU

9.1.

Homenknatypa u kinaccudukanus
BUTAaMHHOB

9.2.

XapakTepucTiKa u
(bu3M0IOTHYECKOe 3HaYCHNE
BUTAaMHHOB

Tekymui KOHTPOIIb.
TectupoBanue

10.

MuHepajibHbIe BellleCTBA U

MHUKPO3JIEMCHTbDI




10.1.

Ponb MHHCPAJIbHBIX BEHICCTB U
MHUKPOSJICMCHTOB B ITPOLCCCC
KHN3HCOCATCIIBHOCTH

10.2.

lcrionp30BaHUE Makpo- U
MUKpPO3JIEMEHTOB B
OMOMETUITMTHCKOM

Tekymui KOHTPOJIb.
Ompoc

11.

MeTabo1u3M U OHOIHEPreTHKA

11.1.

DHepreTudecKas B3auMOCBS3b
aHaOomM3Ma 1 KaTabom3Ma

11.2.

ATP u NADPH — nepenocuuku
SHEPruu OT KaTabOJIMUYECKUX
peakiuii K aHabOJIMYECKUM

11.3.

TepMoaHAMHYECKHE OCHOBBI
OMOXUMUU

11.4.

[IporHo3 HamnpaBJIeHUS
MeTab0INUYECKON peaKInu

11.5.

Oueprus ['nd6ca ruaponmza ATP

Tekymui KOHTPOJIb.
TectupoBanue

12.

MeTa00,1u3M yIJ1eBOA0B

12.1.

['TMKOJIN3 — HEHTpaIbHBIN MTyTh
KaTa0O0JIM3Ma TIIFOKO36I

12.2.

CrnupToBOE U MOJIOYHOKHUCIIOE
OpoXxeHune

Tekymuii KOHTPOJIb.
Brimonaenue
MPaKTUYECKUX

3aJaHud

13.

IMKJa JMMOHHOM KHCJIOTBI
(Kpebca)

13.1.

Pouib antetun-CoA. Bropuunbie
MyTH KaTaboJIM3Ma TIIFOKO3bI

13.2.

OKuCIUTENbHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUH,
COTIPSIKEHHBIE C
o0pazoBanueMATP, u ux
CTaHJIapPTHHIC TOTEHIIUAJIbI

13.3.

TpaHCOPT AIIEKTPOHOB B TpOIIECCce
OKHUCITUTEIILHOTO
dhochopunmupoBanus. J[pixaTenpHas
[[eITb MUTOXOHJIPUH 1 ee
KOMIIOHEHTBI

13.4.

B3anMoCBsI3b pEryIsaTOPHBIX
MEXaHW3MOB TIIUKOJIH3a, IIHKIIa
TTMMOHHOM KUCIIOTHI U
OKHCITHTEIILHOTO
(dochopunpoBanus.

TeKkyImuin KOHTPOIIb.
Tect

14.

MeTa60/1M3M KUPOB

14.1.

[TyTu 1 SHEpreTka MeTaboIM3Ma
PKUPHBIX KHCIIOT B TKaHIX
PKUBOTHBIX. JIByXcTauitHas Moieb

OKHCJICHUS JKUPHBIX KUCJIOT




14.2.

Perynsius OMOCHHTE3a JKUPHBIX
KUCJIOT. buocunres
TPUALITIIUICPUIOB,
rimepodochaTtuioB u
dbochaTranIX0IMHA

14.3.

['opMOHanbHAs perysanus
OMOCHHTE3a TPUAIMIITIUIICPHIOB.
brocuHTe3 X0JIECTEpUHA U IPYTUX
crepouioB. I 'eHeTnueckue nedeKTol
TTUIHATHOTO OOMeHa. JIn3ocoMHbIe
00J1e3HU.

Texkymui KOHTPOJIb.
Tect

15.

MeTa001u3M AMUHOKHCJIOT U
HYKJICOTH/IOB

15.1.

[lytu u sHEepreTrka MeTaboIM3Ma
AMHWHOKHUCJIOT B TKaHAX KUBOTHBIX

15.2.

BriBenenre aMIHHOIO a30Ta M3
opranu3ma. bUOCHUHTE3 MOUYEBUHBI.
HeOenkoBEIe a30THCTEIC
KOMIIOHEHTHI KPOBHU

15.3.

buocuHTe3 aMHHOKHUCIIOT

15.4.

[lytu u sHepreTrka OMOCHHTE3A
IIYPUHOBBIX U MUPUMHINHOBBIX
HYKJICOTH/IOB

15.5.

KpyrosopoT a3orta B mpupo/ie.
buodukcanus azora

Tekymuii KOHTPOJIb.
Brmonaenne
MPAKTUYECKUX 3aJaHUI

16.

buocunTe3 yriieBoion

16.1.

[Tytn u sHepreTuxa
TIIIOKOHeoreHesa. [ mokoHeoreHess
MIePHO/] BOCCTAHOBJICHUS MOCIIE
MBIIIEYHOU PabOTHI

16.2.

O6miee ypaBHeHue (HoTOCHHTE3A
pactrenui. [lytu u sHepreTuka
(dhoTocuHTe3a TIIFOKO36I U3 CO2.
Kpaxman u nemmtonosa. Lukn
KasibBuHa

Tekyiuii KOHTPOJIb.
Brinosnnenue
MPAKTUYECKUX 3aJJaHHH

17.

OCHOBBI OMOTEXHOJIOTHH

17.1.

BOSHI/IKHOBCHI/IG, CTAaHOBJICHUC U
Pa3BHUTHUC OHMOTEXHOJIOTHH.
HpI/IMeHeHI/IC OMOTEXHOJIOTHYCCKHX
IMpUEeMOB U MCTOIOB

17.2.

AxTyanbHble TPOOIEMBI
OMOTEXHOJIOIMH Ha COBPEMEHHOM
JTamne

Wtorosas arrectanus.
3ayeTHas paboTa

UToro

68

40

28




®opMBbI KOHTPOJISI U OLICHOYHBIE MaTepHaJIbl

@DopMBbI KOHTPOJISI U OLICHOYHBIE MaTEpUAIIb CIIYKaT AJIs ONpeAcICHUS

pe3yabTaTUBHOCTH  ocBOoeHHS [Iporpammbl  oOy4aromumucs. Tekymuii KOHTPOJb
MPOBOJUTCS MO OKOHYAHUU HW3YYEHHUS KaXJAOH TEMbl — BBINOJHEHHE OOYJarOUUMUCS
MIPaKTUYECKUX 3adaHui. [IpoMexyTOouHbIII KOHTPOJIb MPOXOAUT B CEPEIUHE y4ueOHOro roja B
(opme OTKpBITOTO 3aHATHS. MITOTOBBIN KOHTPOJIB MPOXOAMUT B KOHIIE YU€OHOTO roja — B opme
3a4eTHOM paboOTHI.

Dopmbl nposedenun ammecmayuu:

- BBINOJHEHUE MTPAKTUUYECKUX 3aJaHul (ITPaKTUKYM, JJabopaTopHas padoTa);

- KOHTpOJbHas paboTa;

- TECTHpPOBAHHUE;

- OIpoC;

- 3au€THas padoTa.

Opranu3zanyoHHO-NeAarornyeckne yCJIOBUs peaau3aliui NporpaMMbl

[Ipu peanuzaruu nanHoi [IporpaMMbl HCTIONB3YIOTCA CIENYIOIIME METOAbI 00YyYEHUS:

- CIIOBECHBIE (JIEKIH, 0OBSICHEHUS, OeCeIbl, KOHCYIbTAIIUN );

- HarIsaHble (HarIsaHbIe MocoOus, miakaThl, Buaeo u CD);

- HCCIIe0BaTeNbCKUE (BBIMOJIHEHNE 00YyYaIOUUMUCS HCCIIEeI0BATENIbCKUX 3aJaHHi).

OcHOBHBIMU (OpMaMHU TPOBENEHUS 3aHATUN SBISAIOTCS KOMOMHHUPOBAHHBIE 3aHATHS,
COCTOSIIIINE U3 TEOPETUUECKOMN U MPAKTUYECKOMN YacTH.

YcBoeHune Matepuaina KOHTPOIUPYETCS IPU MOMOIIH OTIPOCOB, TECTUPOBAHUS, BHITIOJIHEHUS
MPAKTUYECKUX 3aITaHHI.

3aKTI0YUTENBHOE 3aHATHE 00BbETMHEHUS POBOANTCS B (hOpME 3a4€THON pabOTHI.

MarepuajibHO-TeXHUYeCKHe ycJIoBus peaausanuu [Iporpammbl

[IponykTuBHOCTH pabOTHl BO MHOTOM 3aBHUCUT OT KayecTBa MaTepHabHO-TEXHHYECKOTO
ocHaleHus npouecca. [IporpamMmma peanusyercst B ayIuTOpun 00pa3oBaTEIbHON OpraHU3alu ¢
MIPUMEHEHHEM TEXHUYECKUX CPEJICTB 00ydeHUS 1 J1a00paTOPHOTO 000PYIOBAHUS:



Cnmcok uteparypsl

Cnucok uTepaTypbl, HCNOJIb3YeMO# NPH HATMCAHUY NPOTrPAMMBbI

1. Buonoruueckas xumus. TecTsl, 3anaun, Bonpockl. /Ilox pen. A.U. Iimyxosa. — Mocksa:
[IpakTnueckas menununa, 2018.

2. BroxuMus ¢ ynpaKHEHHAMH U 3a1a4aMu. YueOnuk 1s By3oB. /Ilox pex. A.W. T'nyxosa,
E.C. CeBepuna. — MockBa: [DOTAP-Menua, 2019.

3. Bacunenko 10.K. Buonornueckas xumus. — Mocksa: ME/Inpecc- ungopm, 2011.

4. T'opuakos D.B., baramaes b.M., ®emnora H.B. OcHOBBI OGHMOJOrMYECKON XUMHUH. —
Mocksa: Jlans, 2019.

5. I'y6apesa A.E. u 1p. buonoruueckas xumus. CUTyanoOHHEIE 3a1a4u U TecTsl. /Tlox pex.
A.E. I'ybapeBoii. — MockBa: ' 90TAP-Menua, 2016.

6. 3esepos E.I'. Buoxumus o61mas, MeauIMHCKas U papMaKonornueckas. — Mocksa: MUA,
2019.
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