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r. Exatepun0ypr



IHosicuuTenbLHAA 3aMHCKA

Jannas pabouast mporpamma Kypca «Perienue 3a1a4 no MoJaeKyJIsspHOW OMOJIOTUU U TEHETHKE
COCTaBJICHA HA OCHOBE CJICAYIOIIUX HOPMATUBHO - TPABOBBIX IOKYMEHTOB:

1. @3 Ne273 or 21.12.2012r. «O6 obpa3oBanuu B Poccuiickoit depepammmy» (ra. 2
«Cucrema oOpa3oBanus», cT. 12 «OOpa3zoBaTenbHble mporpamMmbl» (. 5, 7), mm. 5
«[lemarornueckue, pyKOBOISIIME M HWHBIE PAOOTHUKM OpraHU3alWi, OCYIIECTBIISIONIUX
o0pa3oBaTeNnbHyI0 ACSITeNbHOCTbY, CT. 47 «lIpaBoBoil cTaTyc megarornyeckux paOOTHUKOB.
[TpaBa 1 cBOOOIBI IEAATOTUYECKUX PAOOTHUKOB, TAPAaHTUN WX peanm3anumy (1. 3.3, 3.5)).

2. Ilpuka3z ot 17 pgexabps 2010 1. Nel897 «OO6 yrBepx)aeHuu (denepaabHOTO
TOCYJapCTBEHHOTO 00pa3oBaTEIbHOTO CTAaHAApPTa OCHOBHOTO  00miero ooOpa3zoBaHus» (C
ocyenyomuMu n3MeHeHussMu oT 19.12.2014r. Ne1644).

3. @enepalibHbII KOMIIOHEHT TIOCYJapCTBEHHOIO CTaHAapTa (OCHOBHOIO OOIIEro
o0Opa3oBaHMs) IO OMOJIOTHH, YTBEPXKIEHHOTO MprKkazoM MunobpazoBanus Poccuu 05.03.2004
r. Ne 1089.

4. OyHIaMEHTAIIBHOE SIIPO COIEP KaHUs 001ero oOpa3oBaHusl.

5. Ilpuka3 Munobpnayku Poccun ot 4 okta6pst 2010r. Ne 986 «O0 yTBepkIeHUU
denepanbHbIX TpeOoOBaHUN K 0O0pa30BAaTEIbHBIM YUPESKICHUSM B YacCTH MHUHHUMAaJIbHOU
OCHALIEHHOCTU Y4eOHOTo mpoliecca U 000py10BaHUs yUEOHbBIX TIOMEIIEHUN».

6. Ilucemo MO P® or 24 Hos6ps 2011r. NeMJI-1552/03 «OO6 ocHameHun
00111€00pa30BaTENLHBIX YUPEKICHUN yI4eOHBIM U Y4€OHO-T1a00paTOpHBIM 000PYIOBAHUEM).

7. Ilocra”osienue I 1aBHOTO rOCy1apCTBEHHOIO CAaHUTApPHOr o Bpaya PO oT
29 nekabps 2010r. Ne 189 «O6 yrBepxkaennn CanlluH 2.4.2.282110 «CanutapHo-
SNUAEMHUOJNIOTHUECKHEe  TpeOOBaHMA K  YCJIOBHSIM W OpraHu3alud  OOy4eHHs B
0011e00pa30BaTENbHBIX YUPEKICHUIX .

[Tporpamma kypca, «Pemienue 3aa4 1o MOJIEKYJISIPHON OMOJIOTMH U TEHETUKE» JJIs
oboyuatomuxcst 10,11 xmacca, paccuntana Ha 34 yaca (1 yac B Helemio).

[TporpaMMa KOHKPETH3UPYET COACpkKaHKe OJIOKOB 00pa30BaTEILHOTO CTAHIAPTa, JaeT
pacmpesenenre yueOHbIX YacoB MO pa3fieiaM Kypca U MOClIe0BaTeIbHOCTh UX U3YUCHHUS.
Kpome Toro, mporpamma coepKUT MPAKTUICCKHE 3aIaHUs TT0 KAXKIOMY pa3ieny.

Axmyanvrnocms Kypca
«Pemenue 3a1a4 110 MOJICKYJIAPHON OMOJIOTMH U FEHETHKE)»

Tembl «MonekymnspHas 6uonorusi» 1« 'eHeTHKa» - HanboJiee MHTEPECHBIE U CIIOKHBIE TEMBI
B 00111€# OMOJIOTHH, HO YaCOB Ha OTPaOOTKY YMEHUS pPelIaTh 3a7a4d B IIKOJIBHOW MPOrpaMMe
HE TIPEeyCMOTPEHO, MOITOMY 0€3 JOMOIHUTENHHBIX 3aHITHI HAy4YUTh MIKOJLHUKOB PElIaTh UX
CJI0KHO, @ 3TO MPEAYCMOTPEHO CTaHAAPTOM OMOJIOTHYECKOr0o 00pa30BaHuUs U BXOJHUT B COCTAB
KHMos EI'D (3aganus Ne5 u Ne6 B wactu C)

Pemenue 3amau mo OMOIOTHHU JaeT BO3MOXKHOCTD JIyUIlle TT03HATh (PyHIaMEHTaIbHbIE
00111e010IOTMYECKHEe TIOHATHS, OTPAKAIOIINE CTPOCHHE U (DYHKITMOHUPOBAHUE OMOTIOTUIECKIX
CHCTEM Ha BCEX YPOBHSIX OpraHW3alluM XW3HHU. Pemienune 3amad mo OMoioruu

MO3BOJISIET TaKXKe YIIIYOUTh M 3aKPEMUTh 3HAHUS 10 JAHHBIM pasfenaM oOIieil Onoioruu.

dakynpTaTUBHBINA Kyp Kypc «Perenue 3a1a4 mo MoJIeKyIIpHOW OMOIOTUN U TEHETHKE» He
TOJIBKO paCIupPsCT U CUCTEMATHU3UPYCT 3HAHUSA YHAIIUXCA, HO 1 pacCMaTpruBa€T OCHOBHBIC
00111e010IOTMYECKHEe TIOHATHS U 3aKOHOMEPHOCTH, a TAK)KE€ HOCHT MPAKTUKO-
OPHEHTHUPOBAHHBIN XapaKTep.



W3yuenune MaTepuala JaHHOTO Kypca CIIOCOOCTBYET MOJATOTOBKE K €TUHOMY

roCy/1lapCTBEHHOMY 9K3aMEHY.

Ilenu u 3a0auu xypca.

I[ens Kypca yrioyOiieHue, pacliipeHUe M CUCTEMATH3aIlUs 3HAHUH 110 MOJICKYJISIPHOM

OMOoJIOTMY U reHeTHKe, GOpMUPOBaHMS y ydaluXcs yMEHHUH pelaTs 3a1a4u 1o
MOJICKYJISIPHOM OMOJIOTHU ¥ T€HETUKE PA3HOM CTENEHU CII0KHOCTH

3aoauu Kypca

® CHUCTEMaTH3UPOBATh U PACIIUPUTH 3HAHUS O TEHETUYECKUX 3aKOHOMEPHOCTSX,
OTKPBITHSX B 00JIaCTH MOJIEKYJISIPHOM OUOJIOTHH;

¢ HAY4YUTb NPHUMCHATH U3YYCHHBIC 3aKOHOMCPHOCTHU MTPHU PCIICHUUA 3a4a4;

® [I0Ka3aTb MNPAKTHYCCKYIO 3HAYUMOCTb TI'CHCTUKU U MOHGKy.]I?IpHOfI ouosorun JJIA

OMOTEXHOJIOTHH, CEJICKITIH, MEIUIIHBI, OXPaHBI 3JI0POBbSI;
®  COJCHCTBOBATh PA3BUTHI0 TBOPYECKOTO OHMOJIOTHYECKOTO MBINIJICHUS,

HAaBBIKOB

CaMOCTOSITENIbLHOM pabOThl U KOMMYHUKATUBHBIX YMEHUH TP PEIIEHUN OMOIOTrMYECKUX

3aa4;

® [IOJIFOTOBHUTH YHAIIUXCA K cllaue 3K3amMeHoB B hopmate EI'D.

Taxum o6pazom, pabouas mporpamma 1o Kypcy «PemieHue 3aa4 no MoJIEKyJISIpHOM Onoorun

Y TEHETHKe» paccuuTana, Ha 34 y4eOHBIX yaca, B TOM YHUCIIE JUIsl IPOBEIACHUS:

Ne paznena/ | HammenoBanwue pa3nenoB u Bcero B Tom uucre, gac.
TEMBI TEM 4acoB Teopus [IpakTrka

1 Brenenne 1 1
Pemenue 3a1a4 o

2 A 14 3 11
MOJIEKYJISIPHOM OnoNIorun

3 Pemenne 3ama4 mo reHETHKE 19 4 15

UTOro 34 8 26
OcHoBHas (Qopma opraHuzamuu 00pa30BATENIBHOTO TMpoIlecca — YPOK (KOMIUIEKCHOTO

NPUMEHEHHUs] 3HAHUM M yMEHUH, KOMOMHHpOBaHHBIN). TexHONOTHMH, HCHONb3yeMble MpHU

peanu3anui  TaHHOMN
OpraHMU3alK CaMOCTOSATENBHOMN AEATEIbHOCTU
KoHTposb, 3a ocBOEHMEM NPOrpaMMbl

nporpamMmabl:  TEXHOJIOTHA KPUTHUYCCKOIO MbINIJICHUA, TCXHOJIOTUA

OCYHIECTBIIACTCA C UCIIOJB30BaAHUEM pa3H006pa3HHx

¢dbopM (PppoHTANBHBIN, TPYNIIOBOIN, MHIUBUAYATbHBINA) U BUIOB (TECTHPOBAHHUE C PA3IUYHBIMU
BHJIAMU 33JIaHUH, BBITIOJTHEHHUE JTA00PATOPHBIX pabOT, COCTABIICHUE CXEM, TAOJIHII, pa3BEPHYTHIX
OTBETOB Ha BOMPOC)

Y4eOHo-MeTOAUYECKOE U MATEPUAJTIbHO-TEXHMYECKO0e 00ecrieyeHue
00pa3oBaTe/IbHOM AeSITeJIbHOCTH

VY4ebHo-MeToInUecKoe obecneueHne yueOHoro npouecca npeaycMaTpuBaeT CIOJIb30BaHHUE

i YMK




1. VMK «buonorus» nox pen. U.H. IlonomapeBoit
2. YMK «buonorus» oz pea. B. B ITaceunnka

3. YMK «buonorus» nox pea. H.U. Connna

JUist moNyyeHHus YYallMMHCS KauyeCTBEHHOTO OO0pa3oBaHMs MPEAYCMOTpPEHBI TpeOOBaHUS K
MaTepUabHOMY OCHAILEHHIO 00pa3oBaTelbHOro Iporecca. KoMIekcHOe HCIosIb30BaHUE
CpeAcTB OOy4YeHHs YYHMTEIEM IO3BOJIUT pEaM30BaTh B IOJHOM Mepe OOIIennIaKTHUECKUe
IOPUHLUIBI  HATJSAHOCTH, JOCTYHHOCTH, Oosiee 3(QQPEKTUBHO HCHONb30BATH YyuyeOHOE
00opy0BaHuE, HEOOXOIUMOE JUTSl U3YUSHHSI PA3JIMYHbIX Pa3ZesioB MIKOJIBHOTO Kypca OHOJIOTHH
C LEJbI0 pelleHus 3ajJad, CTaBIIMM Iepex oOmMM OHONOrMYeCKMM OOpa30BaHUEM.
MarepuaabHO-TEXHHUECKOE " MH(POPMALIMOHHO-TEXHUUYECKOE o0opyoBaHue
KJ1accuuuupyercs 1Mo pasjienaM Kypca, BuaaM nIocoOui, 4acToTe UCIOIb30BaHUS.

Y4eOHoe 000pymOBaHUE MO OMOJOTUH JOHKHO BKIIFOYATH: HATYpPaJbHBIC OOBEKTHI (KUBBHIC H
IIpEeNapupoBaHHbIE PACTEHUs U JKUBOTHbIE, WX 4YaCTH, OpraHbl, BIAXHbIE Ipenapartsl,
MHUKpOIIpenapaTbl, CKEJIEThl U UX YacTH, KOJUIEKIHH, repbapun); npubopsl U jgabopaTopHOE
o0opyaoBaHue (ONTHYECKHE MPUOOPBI, MOCyla U MPUHAMICKHOCTH); CPEJICTBA HA IEYaTHOM
OCHOBE (JIEMOHCTpPAIIMOHHBIC TI€YaTHBIC TAOJHIBI, IUIAKTUYECKUN MaTepuan); MYJSDKH U
Mojzienn(00beMHBIE,  pelbeHbIe, MOJIEIU—ANIUIMKALMK); SKPaHHO-3BYKOBbIE  CpE/ICTBA
00y4eHHsA(KUHO- ¥ BUIEO (PUITBMBI, TPAHCIIAPAHTHI, TAOIUIBI-()OJIUH), B TOM YHCIIEe TOCOOUS Ha
HOBBIX HMH(OPMALIMOHHBIX HOCHUTEISAX (KOMIAKT-IUCKH, KOMIBIOTEpHBIE IPOrPaMMBbl,
AJIEKTPOHHBIE ~ TMOCOOWsS);  TEXHUYECKHE  CpPeACTBa  OOy4YeHHsS —  NPOCKIHMOHHYIO
annaparypy(MyJbTUMEIUNHBII TPOEKTOP, KOMIIBIOTED); YyU€OHO-METOIUYECKYIO JIUTEepaTypy
Ul yduTens W ydJammxcs  (OmpeesuTeNd, CIPaBOYHBIE MaTepHajbl, KOHTPOJIBHO-
JUJTAKTUYECKUE TECTHI).

Creninuka Kypca OHOJOTHMH TpPeOyeT HCIIOJIb30BaHHUS OOOPYHAOBaHUS I O3HAKOMIICHHS
yJaluxcs ¢ KMBOM NpUpPOaoil, MeTogamu Ouonorudeckoi Hayku. IloaTomy maGopaTopHbIii
WHCTPYMEHTapHii, 000pynOBaHWE Ui TPOBEACHUS HAONIOJACHUN, TIOCTAHOBKH OIIBITOB,
COOTBETCTBYIOIIME HHCTPYKIIMU JOJKHBI IPUCYTCTBOBATh B KaOWHETE.

HatypanbHuble 00bekThl — cnenu@uueckuil anas mpoiecca oOydeHus BHUA 00OpYyIOBaHMS,
Cly’Kalluid 00beKTOM HaOJIIOAEHUHN MPHU MOCTAHOBKE M JIEMOHCTPAIMK ONBITOB, MPOBEIECHUH
nabopaTtopHbIX padoT. B 3aBHUcHMOCTH OT Lienel, coaep:kaHMsl yueOHOro MaTepuasa yueOHoe
000pyZI0BaHUE JIOJDKHO 00ECIeurBaTh JEATEIBHOCTh YUalUXCA KaK PeNpoJyKTUBHOTO, TaK U
MTOMCKOBO-MCCIIEIOBATEIILCKOTO M HCCIIEAOBATENILCKOTO XapakTepa, CII0COOCTBOBAThH Ooliee
3G PEeKTUBHOMY YCBOCHUIO 3HAaHUM, (POPMUPOBAHUIO MCCIIEIOBATENbCKIX YMEHUNH U Pa3BUTHIO
MHTEpeca K OMOJIOTHH.

JKuBble 00BEKTHI HCHOIB3YIOTCS B KAUECTBE JEMOHCTPAIIMOHHOIO U Pa3aTOYHOro MaTepuaia,
HE00XO0AMMOTO JIJIsl TPOBEICHUS U TOCTAHOBKH MPOCTEHIINX OMBITOB. [Ipn mogbope KOMHATHBIX
pacTeHuil ciexyeT HCXOAUTh U3 BO3MOKHOCTH X MCIIOJIb30BaHHs Ha YPOKaxX U BO BHEKJIACCHOM
paboTe ¢ y4eToM UX PO B 0POpMIICHUN HHTEPhEPA.

Ienecoobpa3Ho HCMONIB30BaHUE IM(PPOBOrO MHUKPOCKOMA, KOTOPBIA IO3BOJISIET HU3y4yaTh
UCCIIEyeMbIii ~ MUKPOOOBEKT TPYINIe yYEHHKOB  OJHOBPEMEHHO;  JIEMOHCTPHUPOBAThH
n300pakeHre MUKPOOOBEKTOB Ha SKpaHE; U3ydaTh OOBEKT B IMHAMHUKE.

JleMOHCTpalMOHHbIE TaONUIIBI HAa TICYATHOM OCHOBE PAaCIpPOCTPAHEHHOE M JOCTYITHOE y4eOHOe
obopynoBanue. OHO He TpeOyeT A HCIOJIB30BAaHHS CIOXKHBIX HPUCHOCOOIEHUH, Hecer
aIaTUBHYIO JIJIS YYAIIMXCSl HAYYHYI0 WH(OPMAIIHIO.

OcHoBHast auaakTUdeckas (QyHKIMS y4eOHBIX OMOJOTMUYECKMX MOJeNe — JIeMOHCTpaIus
CTPYKTYPBI, CYIIECTBEHHBIX CBOWCTB, CBS3€H W B3aWMOOTHONICHWH OHMOIIOTUYECKUX CHCTEM.
VY4ebHOe MO/EeIMpPOBaHNE — OJUH U3 METOJOB MO3HaHUS. B Kypce Ononoruu MojaeiarpoBaHue
MIPOIIECCOB W SIBJICHWH IO3BOJISIET MOCTUYh CYIIHOCTh, CTPYKTYPY, HU3y4aeMOro, BBIICIHUTH
TJIaBHOE.

JIMTaKTUYEeCKOEe Ha3HA4YE€HUE SKPaHHO-3BYKOBBIX CpPEACTB O Ouosnoruud — (opMHpOBaHHE
CTEUUANBHBIX OMOJOrHMYecKHX MOHATUH. C MOMOIIBIO AKPAHHBIX CPEICTB MOXHO IOKa3aTh
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COBPEMEHHBIE METOJBl HAYYHOTO HCCIEeIOBaHUSA, IOCTIIKEHHUS HAyKH, JEMOHCTPUPOBAThH
OMOJIOrMYECKHE MPOLIECCHI U SIBJICHUS, KOTOPbIE HEIb3s HAa0JI01aTh HEMOCPEICTBEHHO.
Hcnonp3oBanue BuIeo(pparMeHTOB, aHUMAIHA, THHAMHYECKUX MOJENei MO3BOJIET CIeNaTh
y4eOHBIN mporiecc 6osee pa3HooOpa3HbIM, JOOUTHCS JIYUIIETO YCBOCHHS y4eOHOTO MaTepuaa,
MPOSIBUTH UHTEPEC K OMOJIOTHH.

[lo pa3nuuHbIM TeMaM Kypca OMOJIOTHU CIIEyeT HCIOJb30BaTh TpaHcmapaHThl. [lo cBoum
JTUIAKTHYECKUM  (PYHKIUSAM TpaHCHapaHThl (TaOMuIbI-pOIMM) aHAJIOTMYHBI TabluIaMm Ha
MEeYaTHON OCHOBE 3MU30JUYECKOT0 MOJIb30BAHUA.

BaxubiMu cpepcTBaMu 00ydeHHs OMOJIOTHH B IOCIIEIHEE BPEMs CTAHOBATCS Pa3sHOOOpa3HbIE
ANEKTPOHHBIE TOCOOUSI, KOMIIBIOTEPHBIE O0YUAIOLIUE U KOHTPOJIUPYIOIINE IPOTrPAMMBI.
MynbpTUMeaniiHas TPOEKIHS — HOBas, PAa3BUBAIOIIANCS TEXHOJIOTHA. DTO coOHMpaTeabHOe
Ha3BaHME BCEX THUIIOB IPOEKTOPOB, pabOTAIOLINX OT IU(PPOBOro CUTHATIA.

B pamkax AuCTaHIMOHHOIO OOy4yeHHs OOJIBLIOE MECTO JIOJKHO OTBOJIUTBLCS 3JIEKTPOHHBIM
OCOOMSIM, KOTOpbIE IMO3BOJISIIOT OOECIEYUTh MPOrPaMMHPOBAHHOE YIPABICHHE IMPOLIECCOM
00y4eHHs OMOJIOTHUH, KOHKPETU3UPOBATh YUEOHBIH MaTepHai, CACTEMaTH3UPOBATh U 3aKPETTUTh
3HaHHUA  y4Yalluxcs.  DJEKTPOHHbIE  TOCOOMS ~ JAal0T  BO3MOXKHOCTH  00ECHEYHTh
CaMOCTOSITENTLHOCTh YUYAIIMXCS B U3YYEHUH HOBOTO MaTepHuaia, B paboTe ¢ TeKCTOM, OBJIACTh
CUCTEMOH 00IIe0MOIOTMYECKUX TTOHSATHI.

CoBpeMeHHBIE CpeACcTBa O0YYEHHUsS TOJHKHBI UCIIONB30BATHCS Ui CaMOCTOSITEIBHOTO MOUCKA
Ouoiornueckoi HGOPMAIUHU B Pa3TUYHBIX UCTOUHUKAX.

Kaxnoe cpenctBo 00ydeHus: 001a1aeT onpeaeIeHHBIMI BO3MOKHOCTSMU U JOTIOJHSIET JApyrue
CpeICTBa, HE 3aMEHSIsI UX MOJHOCTHIO. [loaTOMY 1enecooOpa3HO KOMIUIEKCHOE HUCIIOJIb30BaHKE
CpeACTB O0YYEHHs, COUYETAHNE KOTOPBIX YCHIIMBAET BCECTOPOHHEE BO3JICHCTBHE HA YJaIIUXCH,
CHOCOOCTBYET CO3AaHMIO MPOOIEMHON CUTYallUU M UCCIIEIOBATEILCKOMY TIOUCKY €€ peIICHHUS,
pPa3BUTHIO  YMCTBEHHOW JEATENBHOCTH  y4alllUXCs, CaMOCTOSTEIBHOCTH, BBIpabOTKE
HEO0OXOTMMBIX YMEHUH 1 HaBBIKOB.

IInanupyemble pe3yJbTaThl H3y4eHHs] Y4eOHOI0 IpeaMeTa

Jluunocmmuuie pezynomamol 00yuenusn
- BOCITUTaHHUE B YYANTUXCS YyBCTBA TOPAOCTH 32 POCCUICKYIO OMOJIOTHUECKYIO HAYKY;
- pealu3alyy STHYECKUX YCTAHOBOK 110 OTHOIICHUIO K OMOIOTUYECKUM OTKPBITHSIM,
WCCIICIOBAHUSAM M UX PE3yJIbTaTaM;
- IPU3HAHUS BHICOKOHW IIEHHOCTH JKU3HH BO BCEX €€ MPOSBICHHSIX, 3J0POBBS CBOETO U APYTUX
J0JIeH, peain3aliy yCTaHOBOK 3/J0POBOTO 00pa3a )KU3HHU;
- (opmupoBaHUE MO3HABATEIHLHBIX MOTHBOB, HAMPABJICHHBIX HA MOMyYE€HUE HOBOTO 3HAHUS B
o0JacTu OMOJIOTUH B CBSI3M ¢ Oyymiei mpodecCuoHaIbHOM NeITeTbHOCTRIO WM OBITOBBIMU
po0yieMaMu, CBSI3aHHBIMH C COXpaHEHHEM COOCTBEHHOTO 3/I0POBBS M 9KOJIOTHYECKON
0€301MacHOCTH.

Memanpeomemmnuie pe3yiomamol 00y4eHus
—HAaxO0JIUTh HHPOPMAITUIO O OpraHU3MaxX B HAYIHO-TIOMYJISIPHOU JTUTEpaType, OMOIOTHISCKUX
CIIOBapsIX U CIPaBOYHHUKAX, AaHAIU3UPOBATH M OIICHUBATH €€, IEPEBOIUTH U3 OJHOU (HOPMEI B
APYTYIO.
- TPaMOTHO TOJIb30BaThCs OMOIOTUYECKON TEPMUHOJIIOTHENH U CUMBOIIUKOMH;
- BECTH JHAJIOT JJTS BBISBJICHHS PA3HBIX TOUEK 3PEHUS, BBICIYIIIMBATH MHCHHUE ONIIOHEHTA,
y4acTBOBATh B IUCKYCCUU, OTKPBITO BBIPAXKATh U OTCTAUBATh CBOIO TOUKY 3PEHUS;

IIpeameTHbIE pe3yJbTaThl 00yUYECHUS
Yuawueca ooncnor 3nameo

® OCHOBHBIE OTKPBITHS B 00JIACTH LIUTOJIOTUU, TEHETUKU, OMOXUMUH, MOJIEKYJIIPHOM
OMOJI0r1H, OMOTEXHOJIOTHH:



® CTPOCHHE MAaKpOMOJIEKYJ Oellka, MMEIOLINX XapaKTep HH()OPMAIIMOHHBIX

OMOIIOTMMEPOB:
e Buasl PHK — TpancnioptHoi, HHPOPMAITMOHHON, CTPOSHHE ITHX MOJIEKYI U (YHKIIUH B
KJIETKE.

e 0COOEHHOCTHU CTPOCHHS MOJIEKYJ HYKJIEMHOBBIX KUCIOT KaKk OMOMOIUMEPOB.
e 0COOEHHOCTU CHHTE3a OEJIKOB.
® OCHOBHBIEC TEPMHUHBI U 3aKOHBI T€HETUKH.
Yuawueca oonscnot ymems:
®  BBISBISITH, PACKPBIBATH, UCIIOJIB30BAThH CBS3H CTPOCHUS U (DYHKIIMH BEIIECTB B KIICTKE.
e chopmupoBaTh yMEHUE CXEMAaTUIHO M300pakath mporecc yaBoenus [JHK.
® ONUCHIBATH ATANbl OMOCHHTE3a OerKa.

¢ pCUIaTh 3aaa4M I10 MOHCKyanHOﬁ 6I/IOJ'IOFI/II/I, TCHCTUKEC PA3HOI'o YpOBH: CIIOKHOCTH.

MCII0JIb30BaTh IPUOOPETEHHbIE 3HAHUS U YMEHHS B IPAKTUYECKOU
NEeATEIbHOCTH



Conep:xkanue Kypca
«Pemenne 3a1a4 Mo MOJIEKYJISIPHOH OMOJIOTHH M T€HETHKE»

Beenenne (14)
MomnexyssipHasi OMOJIOTHs — KOMIUIEKCHAsI HayKa O (PU3UKO-XUMHUECKUX 0COOCHHOCTSIX
MaKpOMOJIEKYJI U CBA3aHHBIX C HUMH IIPOLIECCOB B KileTKe. CBs3b MOJIEKYJISIPHOM OMOIOrHH C
ApyrUMH HaykaMu (OMOXUMHEN, TEHETUKOH U Jp.)

Paszneu 1. Pemnenue 3axa4 mo MoJieKkyJasipHoii onosiornu (14 yacon).

1.1. TeopeTnyeckue 0OCHOBBI 32124 10 MOJIEKYJIsIpHO#i OuoJiorun (3 4)

HyxnenHoBble KucinoThl — 6nonoauMepsl. CoCcTaBHBIE 3J1€MEHThI HYKJIEMHOBBIX KUCIIOT.
Hyxkneornn. Kommnementapraocts. [pasuno Yapradhda. ATO - HykIeoTH I, BBITOIHSIOIHNA
poiib akkymyisitopa 3Hepruu. Otianune monexys JIHK or PHK.

Kox JHK, ero TpumnneTHocTs, crienuruyHOCTh, YHUBEPCAIIBHOCTD, HENIPEPHIBHOCTD U
BBIPOKJAEHHOCTh, OJJHOHANPABJIEHHOCTh U KOJJIMHEAPHOCTb, CIIOCOOHOCTh MyTHPOBATh.

Tpanckpunuus. TpaHcisys.
1.2. Tunbi 3a1a4 N0 HUTOJIOTUM, BcTpedaommecst Ha EI'. (11 1)
Tunel 3agau. OpopmieHue 3aaad.

3aza4yu epBOro THUIA C ONPEAEIEHUEM KOJNYECTBEHHOTO U NMPOLIEHTHOTO COACPKaHU
HykneotnoB B JIHK. Pemenue 3anau.

PacuerHbIe 3a1au BTOPOTO TUIIA, TOCBALIEHHBIE ONIPENEICHUIO KOJINYECTBA aMUHOKHUCIIOT
B OeJike, a Takke KoumdecTBy HykieoTu 0B U TpuruietoB B JIHK nnu PHK. Pemenue 3anau.

3anaun 3, 4 u 5 Tuna - pabota ¢ TabaUIEl FeHETUYECKOro Ko/a Mo MpoIieccaM TPAHCKPUIILIUU
U TPAHCISALHH.

321,[[8.‘11/1 TPETHETO THUIIA HA OIIPEACIICHUC HYKHGOTHﬂHOﬁ MMoCJICA0BATCIBbHOCTH nPHK n
IOCICI0BATCIBHOCTH aMUHOKHUCIIOT BO (1)parMeHTe MOJICKYJIBI Oenka. Pemenne 3aaa4

3amaun 4eTBepTOro TUNa Ha onpeneneHue anTukooHoB T-PHK, ¢pparmenTa monexynsr JTHK
U TI0CJIEI0BAaTEIbHOCTH aMUHOKHUCIIOT, 3aKOAUPOBAaHHBIX B 3TOM ¢parmeHTe. Pemenue 3anay.

3aauym mATOro TUIA Ha ONpEeIeHue HYKJICOTUIHOM nociienoBarenbHocTH T-PHK. Pemenue
3a7ad4.

3ajady MIECTOro THIA Ha OolpeaesieHne konnuecTtBo XxpomocoM u JIHK B knetke Bo Bpems
pas3HbIX (a3 MuTO3a U Melo3a. Pemenue 3a1a4.

3ajaun ceIbMOT0 TUIIA Ha OOMEH BEIIECTB B KJIETKE (ACCUMUIISALINS, TUCCUMUJIISAIINS, STAIIbI).
Pemenue 3amgay.

3anauun Ha onpenenenue 1Bl pparmenta JIHK, monekynspHoit Mmaccsl Oenka. Pemienne
3ajau.



Pa3nen 2 Pemenue 3axa4 no rederuke (19 yaco).

2.1. TeopeTuyecKkue OCHOBBI pellieHUs 3a71a4 0 reHeTuke (3 4)

['eneTnveckne CUMBOJIBI U TEPMUHBL. 3aKoHbI ['. MeHnzens: 3aKOHOMEPHOCTH, YCTAaHOBJICHHbBIE
Menzenem npy MOHO - U AUTUOPUIHOM CKpEIIMBaHUH. 3aKOH CLEIJICHOT0 HAClIeJOBAHMUS.
B3anmoneiicTBre reHoB

Anroput™ pemeHus 3aaa4 no reHeruke. OdopmiieHne peneHus 3aaad.

2.2. Pernenne 3a1a4 1o reHeTuke
Pemenue 3amay Ha MOHOTHOPHUIHOE CKPEIIMBAHNE.
Pemenue 3aa4 Ha TUTHOPUIHOE CKPEIIMBAHUE TTOBBIIIEHHOM CII0KHOCTH.
HGHOJIHOG I[OMI/IHI/IpOBaHI/IC, pCHIeHI/Ie 3a1a4 I10 TCME HOBLIHIGHHOﬁ CJIIOXKHOCTH.
HacnenoBanue rpymnm KpoBH, pelieHue 3aiau.
3akoH T. Moprana. Pelienue 3a/1ay Ha CLIETUICHHOE HACJIeA0BaHUE, KPOCCUHTOBED.

['enerunka nosna; Hacie0BaHKE, CLIEIUIEHHOE C MTOJIOM (XpPOMOCOMHOE U HEXPOMOCOMHOE
oTpezieNieHUE 1oJja B IPUPOJE).

Pemenue 3a1a4 Ha CLEIUIEHHOE C [TOJIOM HACJIEA0BAHNUE NOBBILICHHON CJI0KHOCTH.
Pemenne KOMOMHUPOBAHHBIX 3a]1a4.
Pemenne 3ama4y Ha B3aMMOIEHCTBHUE AJUIENIBHBIX U HEAJIEIIBHBIX TE€HOB.

Pemenue 3a1a4 NOBBIIIEHHOM CI0KHOCTH Ha BCE BUAbI B3aMMOICHCTBUS:
KOMIINICMCHTAPHOCTb, 3IIMCTAa3, IMOJUMECPHUIO.

3akoH Xapau — BaitnOepra. Pemenue 3anau
I'enetnka yenoBeka. CocTaBieHHE POAOCIOBHBIX.

HpOSIBJ'IeHI/Ie IMPU3HAKOB YCJIOBCKA IIPU ayTOCOMHO-AOMUHAHTHOM U aYTOCOMHO-PCIECCCHBHOM
THUIIC HACJICAOBaHHA. Pemenne 3ajga4.



KAJIEHJAPHO-TEMATHYECKOI'O INTAHUPOBAHMUE

[ara npoBenenus

Tema ypoka

Kon-Bo
No /it [Tpumeyanue
[Inan dakT I'occapuii ypoka 1acos
PA3JIEJI BBenenue
1-a MonekynspHasi 6M0N0THs — KOMIUIEKCHast HayKa. CBA3b
1 MOJIEKYJISIPHOM OMOJIOTUHU C APYTUMU HayKaMU 1
HCC-TIA (OnoxuMuer, reHeTHKOM U p.)
PA3JIEJI 1 Pemienne 3a1a4 1o MoJieKyJIsIpHOM OHOJIOTHH
1.1TeopeTnyeckne OCHOBBI MOJIEKYJISIPHOM OnoI0rvu (3 )
2'5[ H
2/1 YKJIEMHOBBIE KHCIIOTHI. 1
Hee-111 Kommementapaocts. I IpaBuno Yapradoa.
3-a
3/2 Kox AHK. Tpauckpumnus. TpaHcusmus. 1
Heze-Js
43 4-1 Tumnel 3a1a4 10 MOJIEKYSIPHOM OHOJIOTHH. 1
HeJIe-I Odopmnenue 3a1ad.

1.2 Pemenne 3aga4 (8 1)




3agaumn IICPBOIro Tuiia ¢ ONpCaACICHUCM

5/4 5-s1 KOJIMYCCTBCHHOI'O U ITPOLCHTHOI'O
He eI coaepkaHust Hykjieotu10B B JIHK.
Pemenune 3amau
6-s1 Penrenue 3aau Ha onpesiesicHHe KOJINYeCTBa
6/5 AMUHOKUCIIOT B O€JIKe, KOTMYeCTBA HYKICOTHIO0B
HEAC-IIA u tpuiuieroB B JIHK wimm PHK.
7-9 . 3a7auu Ha ONpeIeICHNE HYKICOTH THOU
716 nocnenoBarenbHocT MPHK u mociienoBatensHocT!
HEAC-IIA AMUHOKHCJIOT BO (hparMeHTe MOJIEKYIIbI OenKa.
8- 3ajauu Ha ornpeneeHue aHTuKo10HoB T-PHK,
8/7 ¢parmenta monekynsl JIHK u nocnenoBatensHOCTH
HCZC-TIA AMHHOKHCIIOT, 3aKOJAMPOBAHHBIX B 3TOM (hparMeHre.
9/8 9-1 Pemienue 3a1a4 Ha onpeeseHNe HyKJICOTUIHON
HeTe-I1s nocienoBareabHocTH T-PHK.
10-g Pemrenue 3ama4 Ha onpe/enieHre KOJIMYecTBa XPOMOCOM
10/9 u JIHK B ki1eTke Bo Bpems pa3HbIX (a3 MUTO3a
HCC-TIA U Meiio3a.
11/10 11-a Pemrenue 3ama4u Ha OOMEH BEIIECTB B KIIETKE
Hee-I1s (accuMMIIAINS, TUCCUMMIISALIUSA, STaIbI).

10




12-a

3amaun Ha onpeneneHue auHbl pparmenTa JJHK,

12/11 . 5
Heze-11 MOJICKYJISIPHOM Macchl Oenka.
PA3JIEJI 2 Pemenue 3aga4 no reeruke (22 yacos).
2.1. TeopeTu4yecKkue OCHOBbBI pellieHUs 32124 10 reHeTuke (3 4)
['eneTnyeckue cUMBOJIbI U TEPMUHBL. 3aKOHBI [
13-4 Menpensi: 3aKOHOMEPHOCTH, YCTaHOBJICHHbIE
13/1 MeHenemM npu MOHO - U JUTHOPUTHOM CKPEIIMBAHUH.
HEAC-JIA 3aKoH CIIEINIEHOr0 HacieqoBaHus. B3anMmoaeiictBue
TCHOB.
14-g
14/2 AJITOPUTM pEIICHHS 3a/1a4 110 TCHETHKE.
Heze-Js
15-a
15/3 Odopmitenue perieHus 3a1ad.
Hee-TIs
2.2 Pemienue 3aga4 no reveruke (19 4)
16-s
16/4 Pemienue 3a1a4 Ha MOHOTHOPHIHOE CKPELIMBAHHUE.
Heze-Js
17-s
17/5 Pemenwue 3a1a4 Ha TUTHOPHTHOE CKpPEIIIBAHUE
Hee-I1s MOBBIIIEHHON CIIOKHOCTH.

11




18-a

Hemomnoe JOMHUHHPOBAHUEC, PCIICHUEC 3a/a4 I10 TEMEC

18/6 .
Heye-Is MOBBIIIEHHON CIIOKHOCTH
19-4
19/7 .HacnenoBanue rpynm KpoBH, pelIeHnue 3a/1a4.
HeJe-Jis
20/8 20-5 . 3akon T. Moprana. Pemienue 3a1au Ha CUEINICHHOE
Hee-1s Haclie/IOBaHHE, KPOCCHHTOBEP.
21-5 ['eneTnka mosna; HaciIeOBaHUE, CHETNIEHHOE C MTOJIOM
21/9 (XpOMOCOMHOE ¥ HEXPOMOCOMHOE OTpe/IeJICHUE T10J1a B
HEAC-TI1 TIPHpPOJIE).
2210 225 Pemrenue 3a1a4 Ha CLIETUIEHHOE C TTOJIOM HACJIEOBaHUE
Hee-1s MOBBIIIEHHON CIIO’KHOCTH.
23-5
23/11 Perenne KOMOMHUPOBAHHBIX 3a/1a4.
Hene-Jis
24-5
24/12 Pemenne koMOMHUPOBAHHBIX 3a/1a4.
Hene-Jis
25/13 251 Pemenue 3a1ay Ha B3aUMOJICHCTBUE aJIENBHBIX U
Hee-TIA HEaJUTeTIbHBIX TCHOB.
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26-1

. Pemenue 3aJa4 MOBBIIIEHHON CIIOKHOCTH Ha

26/14
Heze-11 B3aMMO/ICHCTBUS: KOMIUIEMEHTaPHOCTb
27-1 o
97115 Penrenne 3a1a4 IOBBIIIEHHON CIIOKHOCTH Ha
Heze-11 B3aUMOJIEMCTBUA: DIINCTA3.
28-1 p .
28/16 eIlICHHUE 3aa4 [TOBBIIIEHHON CI0KHOCTH Ha
Hee-IIA B3aUMOJCUCTBUSA: IIOJTUMEPHIO.
29-1
29/17 3akoH Xapau — BaiinOepra. Pemenue 3amau
Hee-JIs
30-a
30/18 3akoH Xapnau — BaitnOepra. Pemenue 3amau.
Heme-JIs
31-a
31/19 ['enetnka yenoeka. CocTaBieHHE POAOCIOBHBIX.
HeIe-JIs
32-1
39/20 [IposiBneHne MprU3HAKOB YeIOBEKa MPH ayTOCOMHO-
Hene-ns JOMHHAHTHOM THIIE HacIeqOBaHUs. Pelenne 3amay.
33-1
33/91 [IposiBneHne MprU3HAKOB YeIOBEKa MIPH ayTOCOMHO-
Hee-I1s IOMHHAHTHOM THIIE HacaeaoBaHus. Pemenne 3amgaq

13




34/22

34-4

Hee-IIst

HpOfIBJ’ICHI/IC IIPHU3HAKOB Y€JIOBCKA IIPHU ayTOCOMHO-
PEUCCCUBHOM THUIIC HACICAOBAHUA. Pemenue 3agad.
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