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IHosicHuTEILHAA 3aIIHCKA.

Pabouas nmporpamMmma 371€KTUBHOTO Kypca «M30pannbie BOpockl ouonorum» st 10
KJIACCOB COCTABJICHA HAa OCHOBAHHU CJIICAYIOIIHNX JOKYMCHTOB:

- @eepaibHBIN KOMIIOHEHT TOCYIaPCTBEHHBIX CTAaHIaPTOB OCHOBHOT'O OOIIIEro
oopazoBanus (IIpukaz MO P® ot 5 mapra 2004 r. Ne 1089);

- [Ipumepnas nporpamma no 6uosnoruu (ITuceMo MuUHHCTEPCTBA 0Opa30BAHMS U
Hayku P® ot 7 uronsg 2005 1. Ne 03-1263 «O npuMepHBIX nporpammax no yueoOHbIM
npeameTaM (emepaabHOro 0a3UCHOTO YUeOHOTO IJIaHaY);

- [Iporpamma mis 00meodpa3oBaTeIbHBIX YUpeKAeHUH : bronorus. 6 — 11 kmacc. /
Cocr. B.B.Ilaceunuxk ; B,B.Jlatiommn ; A.O .IlanomapeBa.- M : Jlpoda ,
peKoMeHI0BaHHas [lemapTamMmeHTOM 00pa30BaTebHBIX MPOTPaMM U CTaHIapTOB
obmrero oopazoBanus MO PD

VYueonoro mnana MKOVY Azamarosckoit COLI (ITpukas Ne 04. 09. 2023r) ITonoxxenue o
cocTaBjieHuU pabouux nporpamm, yueOHbIx KypcoB (IIpukas Ne 21-1 ot 25.03.2014r)

JlaHHBIN KypC BKJIIOYAET TEOPETUUECKYIO U MPAKTUYECKYIO YaCTH, OOIINM
KOJIu4ecTBOM 34 yaca. DJIEKTUBHBIN KypC paclIupsieT U yriayOJisieT 3HaHUsI YJaIuxcst
0 CTPOEHUU, POJIU OMOJIOTHYECKHUX IMOJMMEPOB U JPYTUX OPTraHUYECKUX BEIIECTB,
BXOJISIIIIMX B COCTAB KUBBIX OPraHU3MOB. [1pu ucmonbp30BaHnM pEPOTYKTUBHOTO U
MIPOTYKTUBHOTO METOJI0B 00YUEHHUS KypC MO3BOJISIET OCYIIECTBIISITS CHHTE3 3HAHUH U
YMEHUH yJaIuXcs, a TAaK)Ke MOKa3aTh KapTUHY OMOJIOTHYECKHUX MPOIECCOB C
XUMUYECKOW TOYKH 3PEHUS, 00JIee JeTaTbHO U3YIUTh OMOXUMHUYECKHE MPOIIESCCHI,
MIPOTEKAOIINE B KJIIETKaX OPraHW3MOB, TAKUE KaK JIbIXaHue, (POTOCUHTE3, OMOCUHTE3
OCIIKOB U HYKJIEMHOBBIX KUCTIOT.

Teopernueckasi 4aCcTh Kypca, BO-TIEPBbIX, PACKPBHIBAET CYIIIHOCTh MOJIEKYJIIPHON
OMOJIOTMY ¥ OMOXUMUH, UX «POJICTBEHHYIO» CBsI3b. BO-BTOpHIX, MpeaoCTaBIseT
NOJIPOOHYIO KJIacCU(DHUKAITHIO, CTPOSHHE U POJIb YTIIEBOJOB, )KUPOB, aMUHOKHUCIIOT,
OCJIKOB, HYKJIEMHOBBIX KHUCIIOT. B-TpeThuX, paCKphIBaeT MEXaHU3M OMOXUMHUYECKUX
poIeccoB (OTO- U XEMOCHHTE3a, OMOCHUHTE3a OSIKOB M HYKJIICMHOBBIX KHCJIOT,
rIUKoNIN3a. B-4eTBepThIX, pacIMpsieT MpeCTaBICHUS yJaluxcsi 0 GpepMeHTax u
TOpPMOHAX.

[IpakTryeckas 9acTh Kypca BKIIFOYACT TIOCTAHOBKY, MPOBEICHUE XUMHUIECKOTO
AKCIIEPUMEHTA, YTO MTO3BOJISICT pa3BUBATh U COBEPIICHCTBOBATh YMCHHS yUAIIIUXCH.
Kpome Toro, skcniepuMeHT J0/KeH ObITh HalpaBJIeH Ha MPUOOPETEHNE HABBIKOB,
KOTOpPbIE MOXHO MCIIOJIb30BATh B PEAIbHOM KU3HU, PA3BUBAET YMEHUSI BECTH
CaMOCTOATEIBHYIO paboTy.

Iesab Kypca: pa3BuBas NPAKTUYECKHE HABBIKU, PACIIUPUTH 3HAHUS YUALTUXCS O
OUMOIIOIMMEpax M IPYTUX OPTaHUYECKHUX BEIIECTBAX, BXOASIINX B XUMHUECKUT
COCTaB M YYACTBYIOIINX B META0O0JIN3ME KIICTKH.

3agauum Kypca:
* PACKPBITh CYIIHOCTh MOJICKYJIIPHON OMOJIOTHH U OMOXHMHUH;
* chopMHUpOBATH YCTOWYMBBIC 3HAHKS O OMOJIOTMYSCKUX MOJTMMEPaX U OMOXUMHYUCCKHUX



nponcccax KICTKH,
* pasBuBaTh YMCHUA BECTH Ha6J'II-O)IeHI/I$I, IMPOBOAUTH XUMHAYCSCKHI OKCIICPUMCEHT, aHAJIU3UPOBATH
" ACJIaTb COOTBCTCTBYIOIINUC BBHIBO/bI;

OxuaemMblil pe3yJibTaT:
Yuamuecs 10KHBI 3HATD:

PacKpbIBaTh CYITHOCTh MOJIEKYJISIPHON OMOJIOrMH U OMOXUMHUU, UX «POJICTBEHHYIO»
CBSI3b;

KJIaCCU(PUKAIUIO, CTPOCHUE U POJIb YIJIEBOAOB, )KHUPOB, aMUHOKHUCIIOT, OEJIKOB,
HYKJIEMHOBBIX KUCIIOT;

MEXaHU3M OMOXMMHUYECKUX MPOIECCOB GOTO- U XeMOCUHTE3a, OMOCUHTE3a OEIIKOB U
HYKJIEMHOBBIX KUCJIOT, TTIUKOIN3a;

IpeJ/ICTaBIICHUs ydalumxcst 0 GepMeHTax U FOpMOHax.

Yyamuecst 10/2KHBI yMeETh:

MIOCTAHOBKY U MPOBEAECHUE XUMUYECKOr0 YKCIIEPUMEHTA,
BECTH CaMOCTOSITENIbHYIO paldoTy.

UCIIOJIb30BaTh YMEHUS B IOBCETHEBHOM )KU3HU

BECTH HAOJIIOJCHMUS,

IPOBOAUTH XUMHUYECKUN IKCIIEPUMEHT,

aHAJIM3UPOBATh U JIENATh COOTBETCTBYIOIINE BHIBOJBI;

Conepxxkanue Kypca

Bsenenmne.

1 gac

UTto uzyvaer MoieKyIspHas OuoIoTus.

CTpykTypa U QU3HKO-XUMHYECKHE CBOICTBA OPraHU4YeCcKUX BellecTB.

11 yacoB

XUMHUYECKHE IEMEHTHI KJIeTKH. MoHOcaxopu sl U uX GyHKIuU. OnurocaxapHuabl U
ux pynakouu. [Tomucaxapuasl u ux GyHkiuu. CTpoeHne OeIKoBOH
MOJIEKYJIbI. Y POBHH OpraHu3aiuu 0enkoB. buonornyeckue GyHKIMu OEIKOB .
buonornueckue pynkiuu 6enkoB . buonornueckue GyHkimu 6enkoB. J[BurarenbHas,
CTpouTeNbHas, 3HepreTuyeckast pyHnkuus oenkos. [loBropenne Marepuana 1o Teme
“OpraHM4eCcKHue BEILECTB KIETKH .

Ctpykrypa u QU3MKO-XUMHYECKHE (PYHKIUN HYKJICHHOBBIX KHCJIOT

7 4acoB

Ucropust oTkpeITHs HYKJIEMHOBBIX KUCIOT. [IpaBuno Yapradhda. CymHocTs
IPUHIIMIA KOMIUIEMEHTApHOCTH. bronornyeckre moiuMepsl: HyKJIEHHOBBIE KUCTIOTHI
— JTHK. brononumepnas moekyna — PHK. CpaBaurensHas xapakrepuctua JIHK n



PHK

AT®. 3nauenue ATD

DOYHKIUOHMPOBAHME MAKPOMOJIEKYJI B KJIETKE

15 gacoB

I'enernyeckas nndopmanus. Permukanus JIHK. Tpanckpunius. ['eneTnyeckuii ko
u ero cBoricrBa. Pemenue 3agau. buocunres 6enkoB u JIHK. buocunre3 6eakoB.
Pemennre 3anau. ['eHHas wHXXeHEpUs. DTanbl pa3BUTHA T€HHON MHXEHEpUU. MeTonbl
reHHou uHxenepuu. [loBropenue marepuaia no reme “OyHKIUMOHUPOBAHUE
MaKpOMOJIEKYJ B KJIeTKe” . 3akimounTensHas 3ansatue “Padora ¢ KUM™..
3axmounTenbHas 3anatue “Padora ¢ KUM”.. IloBropenue npoiinenHoro. Mtorosie
3aHATHUA.



KanennapHo-teMaTnyeckoe MJaHUPOBAHHE

Ne | Pa3znesibl. Kon-Bo Cpok 1o miany
TeMbl ypoKoB 4acoB

=
=

Yrto u3yyaeT MOJIEKYsIpHAst OUOJIOTHS.

XHUMHUYECKHE DJIIEMEHTHI KJIICTKH

Mounocaxapusl U X QYHKIUU

Onurocaxapu/isl ¥ UX QYHKIHH

[Nonucaxapuap! 1 X GyHKIANA

Crpoenue 6e1KOBON MOJIEKYIIBI.

YpoBHU OpraHu3aIuu 0eIKoB

buonornueckue GpyHKIIMN OCIKOB
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buonoruueckue GpyHkinu 6e1K0B
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buonornueckue GpyHkImum 6€IKOB
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JlBurartenbHasi, CTpOUTEIIbHAS,
SHepreTudeckas (QyHKIUs OCITKOB.

12 | IloBTOpEeHHE MaTepHaa 1o Teme 1
“OpraHm4yecKue BEIEeCTBA KJIETKU

13 | Hctopus OTKpBITHS HYKJIEUHOBBIX KUCIIOT 1

14 | IIpaBuno Yaprad¢a. Cymuocts npuHImma | 1
KOMILIEMEHTapHOCTH

15 | buosornyeckue noaumMepsl: HyKJIE€UHOBbBIE 1
kucaotel — JIHK

16 | buononumepnas monekyina — PHK 1
17 | CpaBHutenbHas xapakrepuctuka JJHK n 1
PHK
18 | ATO 1
19 | 3naueHue ATO 1
20 | I'enetnueckast uHpopMaIys 1
21 | Perumukamus JJHK 1
22 | Tpanckpunuus 1
23 | 'eHeTnuecKku KO ¥ €r0 CBOMCTBA. 1
24 | PelieHue reHeTHYECKUX 3a1ad 1
25 | buocunre3 6enkoB u JIHK 1
26 | buocunTes 6enkoB 1
27 | Pemenue 3agau 1
28 | I'enHas uHXeHEpUs 1
29 | DTtamnsl pa3BUTHS T€HHON HHKEHEPUU 1
30 | MeToabl TEHHOM HHKEHEPUU 1
31 | IloBTOpeHue Marepuana o TeMe 1

“@YHKIIMOHUPOBAHUE MAKPOMOJIEKYII B
KIIETKE .

32 | 3aximrouynrensHada 3aasatue “‘Padora ¢ KUM”. | 1

33 | 3axirouyurelpHas 3ansatue “‘Padora c KUM”. | 1

34 | UtoroBble 3aHATHS 1
[ToBTOpEHME MPONIEHHOTO.




Y4eOHO-MeTOANUECKOE 0O0ecIIeueHue

1.
2.

3.

o
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A.A.xupunenko MonekynsapHas Ouonorus , PocroB Ha [ony Jlernon 2014
A.A. Kupunenko buonorus (Coopuuk 3anau no reueruke) Poctos Ha [lony
Jlernon 2014

A.A. Kupunenko buonorusa (ITonroroBka k EI'D) PocroB Ha Jlony Jlernon
2014

P.I".3as1 buonorus (LLkonbHBII Kypc TECTOBBIE 33/1aHUA C pelieHusIMu) M.
bykmacrep 2014r

A.}O.Monnesa buonorus B cxemax u tadnumax M. Okemo 201 1r

T.I'. PeicheBa 3amgaun no buonorun MxeBck. «Y IMypTCKHI YHUBEPCUTET
2010r.

H.I'pun buonorus M.Mup 1993 1 Tom

H.I'pun buonorus M.Mup 1993 2 Tom



