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PaGouas nporpamma
HaumeHnoBanue kypca MoJIeKYJISIDHAS FTeHOMHKA

Kinace (1) _7e
Cpok peanu3zanuu nporpamMmmbl, yaeOHbIE I'0Jbl, KOJIMYECTBO YACOB 110 y4eOHOMY IUIaHY:

VueOHbIe TOIBI KonuuectBo 4acoB B 1o/ B HEIEIIO
7 KJ1acc
2025-2026 yu.r. 34/1

Pabouass mporpamMmMa 37€KTUBHOTO Kypca MO Ouooruu Jjs 7 Kjlacca COCTaBJI€HAa Ha OCHOBE
aBTOPCKOM MPOrpaMMBbl 3JEKTUBHOTO Kypca JUIsl M3Y4E€HHs OMOJIOTMHM Ha MPO(UILHOM ypOBHE
H..AuapeeBoii u A.JI.JIeBueHko «OCHOBBI MOJICKYJISIPHOM Onosorun», Mockaa, poda, 2006r.

(Cmandapm. Hazsanue, aBTop, ro/l U3JaHUs IPUMEPHON MPOrPAMMBI, KEM PEKOMEH/10BAHO)
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n3n-so CIIoI'Y, 1992
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Puc 3., Cren6ep M. OT KJI€TOK K aTOMaM: WUTFOCTPUPOBAHHOE BBEJCHHUE B MOJICKYIISIPHYIO
ouosoruro.- M.: Mup, 2003
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IosicHUTEeIbHAS 3aMUCKA
Paboyas mporpamma 3J1€KTHBHOTO Kypca MO OHOJIOTHHM Al 7 Kilacca COCTaBJIeHA Ha OCHOBE
aBTOPCKOW MPOTpaMMBbl JIEKTUBHOTO Kypca ISl M3y4eHUs OMOJOrMM Ha MPO(UIBHOM ypOBHE
H.JA.Aunpeesoii u A.JI.JIeBuenko «OCHOBBI MOJICKYIISIpHOU Onosorun», Mocksa, Jpoda, 2006r.
Lenu oOy4enust:

. Pacuuupenne u yriy0JieHHe 3HAHUH O OHMOJIOTUYECKHX CHUCTEMax Ha
KJICTOYHOM U MOJICKYJIAPHOM YPOBHAIX B oOnactu OUTOJOI'MM U I'€HCTUKH, 3aJadyaMHu, METOAaMU
U 3HAUEHUEM MOJIEKYJSPHOW OHOJIOTMHM W MOJIEKYJISIPHOM TE€HETUKH B OOJACTH H3Yy4EHUS
MaTCpHUaJIbHBIX OCHOB HACJICACTBCHHOCTH, NPHUPOAbLI TCHOB MW MCXAaHU3MOB II€pcaadyun
HACJICACTBCHHBIX ITPU3HAKOB.

. OBJIa/IeHHMe YMeHUSIMH OOOCHOBBIBATH MECTO W pOJb MOJICKYJISIPHOMN
OMOJIOTHH B HpaKTquCKOﬁ JACATCIIbHOCTH J'IIO)IGfI, Pa3sBUTUH COBPEMCHHBIX TCXHOJ’IOFI/II\/'I;
. pa3BuTHe T[I03HAaBAaTEIbHBIX yMeHUM (HaOmroneHue, abcTparupoBaHHe,

cUCTeMaTu3alus, AEAYKIHs, YCTAHOBJIEHUE CBS3M MEXKIY GopMaMu U (DYyHKIUSAMU, pelIeHUe
npo0ieM, YMEHUH NpakTUYEeCKOTo Xapakrepa (I100bIBaTh MH(OpMAIMIO, OBJIAJAEBATh SI3BIKOM
HayKM M TpHeMaMH OOpalleHHs C JKUBBIMHU CHCTEMaMU M TEXHMYECKUMHU YCTPOWCTBAMU);
MHTEJJIEKTYaJbHBIX M TBOPYECKMX CIIOCOOHOCTEH B MPOLECCE W3YYEHHS BBIAAIOIINUXCS
JOCTHKEHUM MOJIEKYJIIpHOM OHOJOrMH, BOLIEAIINX B OOIIEYEJIOBEUECKYI0 KYJIbTYpY;
BOCIIUTaHUe YOEXKIEHHOCTH B BO3MOXHOCTM IIO3HAHMS JKUBOM NPUPOJBI, HEOOXOAMMOCTHU
W3YYEHHUS U MPOJOJLKEHHs UCCIeloBaHUM B 00iacTH mpoekTa «['eHOM YenoBeKay; yBaKeHHs K
MHEHUIO OTIMOHEHTA MPHU 00CYKIEHUN OMOJOTHYECKUX TPoOIieM;

o HUCIOJIb30BAHUE TNPUOOPETEHHBIX 3HAHMHA W YMEHHUIl B IOBCEIHEBHOM
JKU3HM JUIS OIICHKHU IOCJIEJCTBUN BBEACHHUS METOJIOB I'€HHOW WH)KEHEPHH, KIOHUPOBAHUS B
MTOBCETHEBHYIO )KU3Hb.

VY4eOHbIl TpoIIecc OPraHU30BaH IO KJIACCHO-YPOYHOU CHCTEME, ITpeodiaiaeT JIEKIIMOHHO-
CeMUHapcKas popMa 3aHATHUH U CaMOCTOATENIbHAs padoTa ¢ TOTIOJHUTEIBLHOM JINTEPaTypOil.
DneKTUBHBIN Kypc paccunTaH Ha 70 vaca (2 yaca B HEZIENIO).

OCHOBHOE COIEPXAHUE 34yacos
MOJIEKYJIAPHASA BUOJIOTI'USA —4 yacoB
«HEJIEI'AJIBHASL BUOXUMMUSA»

MounekynspHasi OMOJIOTHS Kak pa3fesl HayKd, M3ydarolmuil (QyHKIUOHHUPOBAHUE MKUBBIX
OpPraHM3MOB CKBO3b PU3MY XUMUYECKON CTPYKTYPbI BXOJAIINUX B UX COCTAB MOJIEKYJI U aTOMOB.
OObekTbl MoJeKyNsipHOW Ouosoruu. Iloaxompl K H3y4EHHIO MOJIEKYJISIPHOM Ouosioruu
(Mopdosornuecknii, XUMHUYECKHH, SKCIEPUMEHTAIbHBIN). METONbl MOJICKYISIPHOW OHOJIOTHUH
(MuKpockomusi, AU(pPaKUMUs  PEHTTCHOBCKUX JIyued Ha  BOJIOKHAaX, pPEHTICHOBCKas
Kpuctaymorpadus, (QpakiMOHUPOBAHUE KIETOYHOTO COJEPKUMOTro, XpoMoTorpadus, METoJ
M30TOIMHOTO MEYEHUs, TeXHOoJIoTus pekomOuHanTHbIX JJHK).

CPABHUTEJIbHAS XAPAKTEPUCTUKA BUOIIOJIMMEPOB - 7 yacos

Crpoenue OenkoB. OBomonus OenkoB. CepnoBuaHokiIeTouHas aHemusi. CrpoeHue
HYKJIIGMHOBBIX KHCIIOT. YTakoBKa TreHeThuyeckoro wMartepuana. CdepouganbHas HaMOTKA.
CeepxcnupanbHas JHK. V3aer nHa ognonureBoit [IHK. VY3mel Ha paBoiiHOM crnmpany.
Crabummsanusa komnakTHeIx Gopm JIHK. Vmakoka JIHK B kieTkax MpoKapHOT U 3yKapuoT.
Opranuzanus reHoB. CTpyKTypHBIH T'€H.

BUOJIOT'NYECKHUE ®YHKI WU BEJIKOB - 6 yacos

benku B pomu ¢epmenrtoB. Ilpunimnel aeiictBus ¢epmentoB. depment. CyOcrpar.
AxtuBHBIH 1eHTp ¢epmenta. CrnenuduyHoCTh (QepMeHTa. AHAJOTUS  «KII0Y-3aMOK.
AXKTUBHUpPOBAHHBIA KOMILIEKC. IHTUOUTOPHI: BUABI W 3HaueHue. Perymsmus ¢epmeHTaTHBHON
aKTUBHOCTH. belkH, y4yacTByOIIME B PETYNSLHUU IMPOLECCOB PEIUIMKALUHN, TPAHCKPUIILIUU U
TPaHCIISIIUU.

BUOJIOT'NYECKHUE ®YHKIIUU HYKJIIEMHOBBIX KUCJIOT - 3 yacos

Kpusuc  monexymspHoit  Omonoruu. OcHOBBl  perudkauuu. Pemapauus  JIHK.

Tpanckpunuus. ['eHetnueckuii koa. TpaHCasanus reHeTUYECKOTO KoJa.



CTPYKTYPA U 3BOJIOLUA TEHOMA BUPYCOB U ®AT'OB - 2 yaca
XapakTepucTUKa BUPYCOB, IIPOUCXOXKICHUE BUPYCOB, OMOJIOTHYECKAst POJIb BUPYCOB.
Tunsl reHeTHYeCKOro MaTepraia BUPYCOB, MEXaHU3M PEILIIMKALUH.

CPABHUTEJIbBHASA XAPAKTEPUCTHUKA CTPYKTYP I'EHOMOB
IMPOKAPHUOT U DYKAPHUOT - 6 yacos

Xpomocoma NHPOKapHOT (HE3aBUCHMBIE TE€HbI, TPAHCKPHUITOHBI, ONepoHsl). [lmazMumsl
CTpyKTypHbIE TE€Hbl JYKapUOTHUECKHUX KJIETOK (HE3aBUCHUMbBIE T'€Hbl, MOBTOPSIOIIMECS T'EHBI,
KJIacTephl T'€HOB), MHTPOHBI. XpOMOCOMHBIE CTpyKTypHble Oenku. JIHK u pak, oHKOTEHBI H
aHTHOHKOI'€Hbl; TeHOM uesioBeka, JJHK Mutoxonapuii u xyoporuactos, 3a0oseanus, BI3aHHbIE
C MUTOXOHJPUSIMHU. Perynsuusi TpaHCKpUIIIUH Y IPOKAPHUOT, 3yKAPHUOT.
CHUHTE3 U TIPOLUECCHHI PHK - 3 yacoB

®aktopsl TpaHckpunuuu. PHK-monmummepasst u ux HaszHaueHue. lIpeamnecTBeHHUKH
unpopmannonHod PHK. Cmnaiicunr PHK. DOkcnopt mndopmanumonsnsix PHK B nuromnasmy.
Cunre3 pubocomanpHbix PHK.
I'EHHASA UH) KEHEPUS: KIOHUPOBAHUME KJIETOK - 4 yacos

OnacHa nu reHHas uHXeHepus? I'eHHas umxeHepus u ¢apmaxosorus. Kinonuposanue
reHoB. Cunre3 JIHK xommit. Bekrtop. Pecrpukrassl. JlurupoBanue (cmuBanue). Meton
rOMOMIOJIMMEPHBIX KOHIOB. Tpancopmanust. CKpuHUHT. AMITTU(UKALIKS.

TemaTnyeckoe JIaHNPOBaHUE

Ne Yro npoiiIeHo HA 3aHATHH Kou- JesiTeJIbHOCTH
n/n BO YUYHTEJIs € y4eTOM
yaco | padoyeil nporpaMmsl
B BOCIIUTAHMS

MOJIEKYJIAPHASA BUOJIOTI'USA — «<HEJIET'AJIBHASA BUOXUMUSA»-4

1 MonekynsipHast OMOJIOTHSI KaK pa3zien HayKu, u3ydatomuii | 1  [moOyxzaeHue

(YHKIIHIOHUPOBAHHE KUBBIX OPIraHU3MOB CKBO3b IPU3MY 0OyJaroIuxcs
XUMHUYECKON CTPYKTYPBI BXOJAIINX B KX COCTaB MOJIEKYJ coOI0aTh Ha YPOKe
1 aTOMOB 0OIIETPUHATHIE HOPMBI

2 |O0GBeKTH MOJIEKYIISIPHO OnoJIorun 1 [moBeaeHMs, IpaBUiIa

3 [Hoaxonsl K U3y4EHUIO MOJIEKYIIAPHOU OMoJIOTHH 1 |oOweHus co cTapuumu
(Mopdonornueckuii , (mearoru4ecKuMu
XUMUYECKUN, SKCTICPUMEHTAIIbHBIN). paboOTHHUKaMU) U

4  Metoabl MOJIEKYJIAPHON OUOJIOTHH 1 (CBEpCTHUKAMH
(MuKpockomnus, TUGpaKns PEHTTEHOBCKUX JIy9e Ha (0Oyyaromumucs),
BOJIOKHAX, PEHTI€HOBCKasl KpucTauiorpagus, [PUHIIAIIBL Y9€OHOM
(hpaKkIIMOHUPOBAHUE KIIETOYHOTO HACIHAILIIMHBI 1
COJIEP’)KUMOTO0, XpOMOTOrpadus, METO H30TOITHOTO caMOOpTrann3alnui

MedeHusl, TeXHoJIorusi pekomOonHanTHeIX JTHK).

CPABHUTEJIbBHASI XAPAKTEPUCTUKA BUOIIOJIUMEPOB-7

5 |Crpoenue GenkoB 1 |mMckyccuu, KOTOpBIE JAafOT
00 yJaroIIMCs
BO3MOXKHOCTh [TPUOOPECTH
OIIBIT BEACHUS

6 3]30.]1}0]_[1/[5[ 6CHKOB. 1 KOHCTPYKTUBHOI'O JUaJIora
CeprnoBUIHOKIIETOYHAS] AHEMUS YCTaHOBICHHC
HOBCPUTCIIbHBIX
7 |CTpoeHHe HyKJIEMHOBBIX KUCIOT. Y TaKOBKa i MY
TeHEeTUYECKOTO MaTepuaa. T ——
Da6OTHI/IKOM u €ro
8 |CdeponmanpHas HAMOTKA. 1 |oGyuarouumucs,
CaepxcnupanbHas JJTHK. CIIOCOOCTBYIOLITHX
9 |V3nbl Ha ogHOHUTEBOM JIHK V37161 Ha 1 [MO3UTUBHOMY

JIBOMHOM CIIMPAJIH. BOCHPHATHIO




10 (Crabunmzanus komnakTHbIX popm JJHK. 1 |oOyuaroummucs
YnakoBka /JHK B kieTkax npokapuoT U 3yKapuoT. TpeboBaHuil U POCHO
neaaroru4eCcKoro
11 |Opranmsamus renos. CTpyKTYpHBIii TeH. 1 |paboTHNKa, MPHBIICHEHHIO
MX BHUMaHUs K
00CyXJaeMoii Ha ypoKe
WHpOpMAaIHH,
AKTUBU3allUU UX
[MO3HABATEIbHOU
EATCIIbHOCTHU
BUOJIOT'NYECKHUE ®YHKIIUU BEJKOB-6
12 |benku B posn pepmMeHTOB. [IpUHIMIIBI AEHCTBUS 2 |[OpuBJICUYCHUE BHUMAHUS
13 |bepmenTOB 00yJaroImuxcs K
[IEHHOCTHOMY aCIEeKTY
14 |®epment. CybcTpar. AKTUBHBIN LIGHTP 1 m3ydaemsIxX
(depmenTta. CriennduyHOCTh epMEHTA. Ha YpOKax sIBJICHUN
15 |AHanmorus «KJIr4-3aMOK». 1 [monbop
AKTHBUPOBAHHBI KOMIIJIEKC. COOTBETCTBYIOIIHNX
16 |[MHrubutopsl: BUABI U 3HAUCHHUE. 1 [TCKCTOB I YTCHUA,
Perynsnumst pepMeHTAaTUBHON aKTUBHOCTH 3a1a49 JUI pEIIeHM,
17 [BeNKH, y4acTBYIOLINE B PETYIISALUH 1 [IpOOJEMHBIX CUTyaLUi
IPOIECCOB PEININKAIINYN, TPAHCKPUIIIINY U TPAHCIIALIUH. 11 0OCY)KJIEHUS B
KJIacce
BUOJIO'NYECKHUE ®YHKIIUU HYKJTEMHOBBIX KUCJIOT-3
18 |Kpusuc mosiexynsipHoi 6HoI0ruu 1 mpuBneueHWE BHUMAaHHS
19 |OcnoBbl permukannn. Penapanus JTHK 1 |oOyuaromuxcs K
20 [Tpanckpunuus. ['eHeTHYECKHUNA KOI. 1 [ICHHOCTHOMY acCICKTy
TpaHCIIALMsA TeHETUYECKOTO KOAA. M3y4aeMbIX
Ha ypOKax sIBICHUI
moa00p
COOTBETCTBYIOLLIUX
TEKCTOB JIJIsl YT€HUS,
3as1a4 JUIsl peleHus,
MPOOJIEMHBIX CUTYallU
ST OOCYXKIICHUS B
KJ1acce
CTPYKTYPA U 3BOJIIOLIUS TEHOMA BUPYCOB U ®AI'OB-2
21 [XapakTepucTuka BUPYCOB, IPOUCXO0KAECHHE BUPYCOB, 1 |ycraHoBieHHE
OuroornYecKas JIOBEPHTEITBHBIX
POIIb BUPYCOB OTHOLIEHUHN MEXKIY
22 [THIIBI FEHETHYECKOTO MATEPHAIa BUPYCOB, MEXaHHU3M ] [eAarormaecKuM
PETUTHKAITHNL. [PaOOTHHKOM U €T0
00yJaIOMMHUCH,
CIIOCOOCTBYIOIINX
MO3UTHUBHOMY
BOCIIPUATUIO
00yJaIOIIMHCS
TpeOoBaHMiA U IPOCHO
neaaroru4ycCKoro

pabOTHUKA, IPUBIICYECHHTO
WX BHUMaHUS K
00CyXJaeMoil Ha ypoKe
MHGpOpMaLTUH




CPABHUMTEJIbBHAS XAPAKTEPUCTUKA CTPYKTYP 'TEHOMOB

INPOKAPHUOT U DYKAPHUOT-6

23 [Xpomocoma MpoKapuoT (He3aBUCUMBIE 1 |ycraHoBJCHHE
IeHbI, TPAHCKPHUIITOHBI, OTICPOHBI). NIOBEPUTEIBHBIX
24 HHa3MI/II[I)I. 1 OTHOLICHUU MCKIY
25 |CTpyKTypHBIE T€HBI 2YKapPUOTHUECKUX KIETOK ] [lCAarorHuccKuM
[PaOOTHHKOM U €ro
(HEe3aBHCHUMBIE T€HBI, IOBTOPSIOIINECS T€HBI, KIIACTEPHI
00yJaIONMMHUCS,
FEHOB), CIIOCOOCTBYOIIUX
HHTpOHI)I' MO3UTUBHOMY
26 [XpoMOCOMHBIE CTPYKTYpHBIE O€JIKH. 1 |socnpustuio
27 |JIHK u pak, OHKOT€HBI M1 aHTHOHKOT'€HbI; TEHOM 4elNoBeKa,| 1  |oOyuarommmucs
JIHK MUTOXOHIpHI1 U XJIOPOIUIACTOB, 3a00JI€BaHM, TpeOoBaHuii U MPOCKO
CBsI3AHHBIC C neaaroru4yeCcKoro
MHTOXOHIPHAMH. pabOTHUKA, IPUBIICUYEHHIO
28 [Peryssums TPaHCKPUIIIMH y IPOKAPHOT, 1 [Ax BHUMAHIA K
YKApHOT. 00CYyX/1aeMOit Ha ypoKe
WHpOpMaITUH
CHUHTE3 U NIPOLECCHUHI PHK-3
29 |®aktopsl Tpanckpunuu. PHK- 1 |ycraHoBieHHE
MoJIMMepa3bl U MX Ha3HAYCHHE ITOBEPUTEIHHBIX
30 [IpemmecTBeHHUKH HHGOPMAIIMOHHON 1 [(OTHOIIEHUN MEXTY
PHK. Crnaticuar PHK. eJarornaeCcKuM
31 Pxcnopt undopmarmonnsix PHK B nutomnasmy. Cunres | 1 [paOOTHUKOM H €TO
[pPUOOCOMAITEHBIX 00yJaronmMucs,
PHK. CITOCOOCTBYIOITUX
MO3UTUBHOMY
BOCITPUSITHIO
00yJarOIUMUCS
TpeboBaHUi U IPOCHO
[e1aroru4eckoro
paboTHHUKA,
MPUBJICUCHUIO UX
BHUMaHUS K
00CYy)X/1aeMO Ha ypOKe
nHpopmaIuy,
AKTUBU3ALINH UX
MO3HABATEIBLHOM
esITeIbHOCTH
I'EHHAS UH)KEHEPUS: KIOHUPOBAHUE KJIETOK-3
32 (OnacHa iy reHHas nH>xeHepus? [ ennas 1 |ycranoBnenue
MHXeHepus U (hapMaKoJIoTus ITOBEPUTETbHBIX
33 [Knonuposanue reHos. Cunre3 /JJHK konuii. 1 |oTHOWIEHUH MEXKITY
Mearorn4eckuM
PaOOTHUKOM H €ro
34 Metoa roMOnoJIMMEPHBIX KOHLIOB. 1 |oOyqaronumucs,
CIIOCOOCTBYIOIINX
MO3UTUBHOMY
BOCIPUATHIO
00yJarOIIMHUCS
TpeOOBaHUI U TPOCHO
Mearorn4eckoro

paboTHUKa,




MPUBJICYCHUIO UX
BHUMAaHUSA K
00CcyX’1aeMOl Ha YpOKe
mHpOopMaLuy,
AKTHBH3AIMH UX
[T0O3HABATEJILHOU
esITeIbHO CTH




10.
11.
12.

13.
14.

15.

16.
17.
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