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IHosicHUTEALHAA 3aIIHCKA

[Iporpamma 31€KTHBHOTO Kypca 1o Ouonornu «PernieHne OWMOJOTHYECKUX 3a7ad IOBBIIICHHOW
CIIO)KHOCTH» COCTaBJICHa B COOTBETCTBUM C TpeOoBaHmsMu DenepaabHOro TOCYAapCTBEHHOTO
00pa3oBaTENBHOIO CTAaHIApTa CpeaHero oduiero oOpa3oBaHUS HA OCHOBE HOPMATHBHBIX M NMPaBOBBIX
AOKYMEHTOB:
¢ 3akoH «O6 obOpazoBanuu B PO» (o1 29.12.2012 Ne273-D3, ¢ gonoanenussMu ot 29.07.2017 No216-D3).

o @ecnepallbHBI TOCYIAPCTBEHHBIN 00pa3oBaTEeNbHBIM CTaHIAPT CPEAHEr0 O0IIero oOpa3oBaHUS,
yrBepxkaeHHbIN nprukazoM MOuH P® ot 17.05.2012 Ne413 (¢ uamenenusmu ot 29.06.2017 Ne613).

o «DenepasbHBINA TIEpeUYeHb YUCOHHKOB, PEKOMEHYEMbIX K WCIIOIIB30BAaHUIO MPH PEaIH3allMd WMEIOIINX
rOCYJapCTBCHHYIO aKKPEIUTAIIMI0 00pa30BaTEeIbHBIX MPOTrPaMM HAYalIbHOTO OOIIEro, OCHOBHOTO OOIIIEro,
cpemHero oOmiero oOpa3oBaHMs, YTBEPKICHHOTO NpPUKa30M MHHHCTEpCTBAa MPOCBEIICHUs Poccuiickoit
Oenepanun ot 28.12.2018 No345 (c uzmenenusimu ot 08.05.2019 Ne233).

e PexoMeHIaIMy 10 OCHAIICHUIO 00IIe00pa30BaTEeIbHBIX YUPEKICHHH YICOHBIM U Y4eOHO-1a00paTOPHBIM
obopynoBanuem, HeoOxonuMeIM i peanuzanun OI'OC ocHoBHOro 001IeT0 00pa3oBaHus, OpPraHU3ALUN
MPOCKTHON JEATEIbHOCTH, MOJCIMPOBAHMS M TEXHHYECKOro TBOpYecTBa oOyuwarommxcs (Pekomenmanuu
MunuctepctBa o0pazoBanus 1 Hayku P® ot 24.11.2011 NeMJI-1552/03).

e [TucekMo MunucrepcrBa oOpasoBanust U1 Hayku P® ot 28.10.2015 Ne08-1786 «O pabouux mporpammax
Y4eOHBIX IPEIMETOBY.

OO0mas xapakTepucTHKAa Kypca

JlaHHBIN SJEKTUBHBIA Kypc TpeaHa3HadeH Ui oOydaromuxcs 10 KiIaccoB, MHTEPECYIOMIMXCS
Ouosiorneil, BEIOPABIINX JAaHHBIA MPEAMET IS MPOXOKICHUS TOCYAapCTBEHHOM MTOTOBOW aTTECTAlUU M
IUJAHUPYIOIIUX IOCTyNaTb B  MEAMIMHCKHAE, CEIbCKOXO3AWCTBEHHBIE, BETEPUHAPHBIE W  JIpyrue
npodeccuoHanbHble yUpPEKICHUS OMOJIOTMYECKOro U 3Kosiornyeckoro mnpoduia. Kypc sBisercs
JIONIOJTHEHHWEM TporpaMMbl yueOHoro npeamera «buonorus» B 10 kiacce.

Konuenuust mporpaMMbl Kypca 3akjIr04aeTcsi B TOM, 4TO €€ pa3paboTKa CBsi3aHa C pa3pabOTKON CHUCTEMBI
CNELUAIN3UPOBAHHON TOATOTOBKU (YriayOsieHHOro oOy4deHMs) B CTaplIMX KJaccax M HalpaBjieHa Ha
peanu3alyio JIMYHOCTHO - OPUEHTHUPOBAHHOIO IIPOLECCa, IPU KOTOPOM MAKCHUMAJIbHO YUUTBHIBAIOTCS
MHTEPECHI, CKJIOHHOCTH, U CIIOCOOHOCTH CTapHIeKJIacCHUKOB. OCHOBHOM aKIIEHT Kypca CTaBUTCS HE Ha
MIPUOPUTETE COJIEP’KaHUs, a Ha IPUOPUTETE OCBOEHUS y4YaIlUMHUCS CIIOCOOOB JIEHCTBUM, HE HaHOCS YIIepo
CaMOMY COJICPXKAHUIO, T.€. PA3BUTHIO IPEAMETHBIX M MEKIPEAMETHBIX KOMIIETEHIUN, YTO HAaXOJIUT
OTpakKeHHE B KOHTPOJIbHO-U3MEpUTENbHBIX MaTtepuanax EI'D. AkTyanbHOCTh yMeHHUs pelaTh 3aJadyd IO
Ouosioruu Bo3pacraer B cBsa3u ¢ nposeneHuem ['MA B ¢opmate EI'D mo OGuonoruu, a Takxke ¢ Te€M, 4TO
HE00X0/AMMO MPUMEHSATH 3HAHUS Ha MIPAKTUKE.

Pemenue 3agad no 6MOJI0rUM 1aeT BO3MOXHOCTH JIydllle IO3HATh (PyHIaMeHTaIbHbIE 00IIe0HOI0rHYEeCKe
MOHATHUS, OTpPaXKAlOIIME CTpPOeHHE M (YHKIMOHHPOBAHHWE OMOJOIMYECKMX CHCTEM Ha BCEX YPOBHAX
OpraHu3alVH )KU3HU.

Pemenue 3agauy mo OMONOrMM MO3BOJSET TaKXkKe YINIyOUTh M 3aKpeNUTh 3HAHUS MO pasjenaM oOIein
o6uonorur. OrpoMHYI0 BaKHOCTh B HEMPEPHIBHOM 00pa30BaHUU MPUOOPETAIOT BOIPOCH CAMOCTOSATEIbHON
paboThl yyalIMXCs, MBICAUTh CaMOCTOSITENbHO M HaxoauTh pemeHue. Co3naroTcs yCIOBHS IS
MHIUBUAYAJIIHON U TPYNIOBOI (GOpM AEsATeNbHOCTH ydaumxcs. Takoe coueTanue IByX (popMm opranusanuu
CaMOCTOSITENIbHOW pabOThl Ha ypOKax aKTUBU3UPYET CHAObIX YYalIMXcsi W JaeT BO3MOXKHOCTb

,Z[I/I(I)(I)CpeHI_II/IPOBaTL IIOMOIIB, CHOCO6CTByeT BOCIIMTAHHUIO B3aMMOIIOMOIIM M KOJJICKTHBH3MaA. CO3,Z[8.CT
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TaKXKe YCJOBHUA IS OOyYeHHUsS YYaIIMXCsli CAMOKOHTPOJIIO M CaMOOLeHKe. DTO (GopMUpYET TBOpUECKOe
OTHOIICHHE K TPYAY BaXXHOE ISl YesloBeKa 1000 mpodeccuu U SBIsSeTcs BaKHBIM YCIIOBHEM YCIEIIHOTO,
Ka4eCTBEHHOI'O BBIITOJHEHHSI UM CBOU 00S13aHHOCTEH.

Oco6eHHOCTAMU IIPOrpaMMBbl Kypca SBIISICTCS TECHasl CBsI3b €0 COEPKaHMs C ypoKaMH o01eil Onosoruu u
COOTBETCTBHE TpeOOBaHUAM ['ocy1apcTBEHHOIO CTaHapTa.

Lenbio kypca siBysiercs:

» CopeiictBoBaTh (hOPMHUPOBAHHIO MPOYHBIX 3HAHUU MO OOIIEH OMOJIOTHH, YMEHHA W HABHIKOB PEIICHUS
3aj1ayu Juist caaun EINO.

. O600uWHTSD, CUCTEMATHU3UPOBATh, pacimupuTh u yrIIyOUThH 3HaHUS ydamuxcs
chOopMHUPOBATH/aKTYaTH3UPOBATH HABBIKU PELICHHS OMOJIOTUYECKUX 3a/1a4 Pa3INYHbIX THUIIOB.

3agaun:

1. ®opMupoBaHUe CUCTEMY 3HAHUH MO TJIABHBIM TEOPETUYECKUM 3aKOHAM OMOJIOTHH.

2. CoBepllIEHCTBOBaHHE yMEHHE peliaTh OHOJIOTMYecKHe 3a7aud PernpoAyKTUBHOIO, MPHUKIAJAHOTO H
TBOPUYECKOI'0 XapakTepa

3. Pa3BuTHE KIIIOYEBBIX KOMIIETEHIIMIA: Y4eOHO-TIO3HABATEILHBIX, HHPOPMAITMOHHBIX, KOMMYHHKATHBHBIX,
COLIMAJIbHBIX.

4. Pa3BuTne OMOJIOTMYECKON MHTYHWIIMH, BBIPAOOTKA ONPEACTICHHON TEXHHUKH, YTOOBI OBICTPO CIIPABUTCS C
MPeIJI0KEHHBIMU YK3aMEHALIMOHHBIMU 3aJaHUSIMH.

Baaronapsi 3J1eKTUBHOMY Kypcy 0 OHOJIOTHH:

1. Tlomnep>kuBaercss u3yuyeHue OWUONOTMH Ha 3aJaHHOM cTaHaapTHOM ypoBHe. Kypc «Pemenue
OMOJIOTMYECKHUX 3aJ]ad MOBBIIICHHONW CJIOKHOCTU» MOMOTAeT 3aKpeNuTh U YIIyOUTh YpOBEHb 3HAHUU IO
OHMOJIOTHH, TPUMEHHUTD TH 3HAHUS IPU PEIICHUH OMOJIOTUYCCKUX 3a/1ad.

2. OcymiecTBisieTcss JTUYHOCTHO-OPHUEHTHPOBAHHBIA TMOAX0A B OOydeHHH. TO €CTh y4YWUTBHIBAIOTCS
WHJMBUIyaJIbHBIE CKJIOHHOCTH M CIHOCOOHOCTH YYaIlllUXCS M CO3/Al0TCS YCIIOBUS Uit OOY4eHHS HX B
COOTBETCTBHUH C NMPO(ECCHOHATBHBIMI HHTEPECAMH.

MecTto npeamera B yueOHOM IUIaHe. DIEKTUBHBIN Kypc paccunTaH Ha 34 daca (1 yac B Hezento).



IINIAHUPYEMBIE PE3YJIbTATBI
OCBOEHMSA DJIEKTUBHOI'O KYPCA
B pesynbrare NMpoX0KICHHS NMPOTrpaMMbl IEKTUBHOIO Kypca:

Yuawuecs oondicnol 3namo:

e (OCHOBHBIE MIOHATHUS MOJIEKYJIIPHOM OMOJIOTHH, LIUTOJIOTMH U T€HETUKH;

e OOmme cBeAcHUS O MOJEKYJISIPHBIX M KIETOYHBIX MEXAaHHM3Max HacC/IEeJOBaHUs TE€HOB U
(dhopMUPOBaHHUSI TPU3HAKOB;

e Cneuuduyeckue TEpMUHBI U CUMBOJIMKY, UCIIOJIb3YEMbIE IPU PEIIEHUN FeHETUYECKUX 3a/1a4 U 33134
10 MOJICKYJISIPHON OHOJIOTHH;

e CrpoeHue 1 QyHKIUHU OPraHouA0B KieTkH. OCHOBHBIE MOJI0KeHUs KieTouHoi Teopun T. IlIBanHa u
M. llIneineHa;

e XMMHYECKUH COCTAB KJIETKHU: OEJIKH, XKHUPBI, YIIIE€BOJIbl, HYKJIEHMHOBBIE KUCIIOTHI;

e MexaHN3M MPOLIECCOB KU3HEACIATEIBHOCTH KIETKU: SHEPreTUYeCKU OOMEH, TIaCTHYECKU 0OMeH:
¢dorocunTe3, OMOCUHTES;

e 3akoHbl MeHnzens, 3akoH Moprana, 3aK0OH 4YHCTOTHI TaMeT;

e buosiornyeckoe 3HaueHue BCEX MPOLIECCOB KU3HEAEATEIBHOCTH, IPOUCXOIALINX B KIETKE;

e  ®opMbl U3BMEHYMBOCTH, IPUUNHBI U3MEHYMBOCTH;

L4 AJIFOpI/ITMBI pelICHUA 3a1a4 0a30BOr0 U MOBBIIICHHOTO YPOBHA CJIOKHOCTH.

Yuawuecs oonorcnvr ymems:
e BricTpauBarh aJIrOpUTM pEIIEHUs 3a7a4 HAa OCHOBE IIOJIYYEHHBIX TEOPETHYECKUX 3HAHWM 3aKOHOB
UTOJIOTUHU, MOJICKYIISIPHON OMOJIOTHH, TE€HETHKH,
e OOBSCHATH pOJb TIEHETUKU B (HOPMUPOBAHMM HAYYHOI'O MMPOBO33PEHHS; COJAEpIKaHUE
TCHETHYCCKOM 3aJauH;
e O000UIaTh U MPUMEHATH 3HAHUS O KJIETOYHOM M OPIraHU3MEHHOM YPOBHE OpraHU3alMy KHU3HH,
e O000IIaTh U MPUMEHATH 3HAHUS O MHOT0OOpa3uy OpPraHU3MOB Pa3HbIX 11ApCTB;
e ConocTaBisiTh 0COOEHHOCTH CTPOEHUS U (PYHKIIMOHUPOBAHUS OpPraHU3MOB Pa3HbIX LIAPCTB;
e YcTaHaBIMBAaTh MOCIIEA0BATENLHOCTh ONOIOTHUECKUX 0OBEKTOB, IPOLIECCOB, SIBICHUH;
e VYCTaHaBIMBaTh  NPUYMHHO-CJIEJCTBEHHbIE  CBSI3M, JieNarh  OOOOIICHHs, MOMOJHATH U
CUCTEMaTU3UPOBATH ITOIYYCHHBIE 3HAHUS;
e [IpuMeHsITh OMOJIOTMYECKHE 3HAHUS B NPAKTHUUECKUX CHUTyalUsX (IPAKTHKO-OPUEHTHUPOBAHHOE
3aJlaHuE); IPUMEHATh TEPMHUHBI 110 TEHETUKE, CHMBOJIMKY IIPH PEIIEHUN T€HETUYECKUX 3a1a4.
e Pemarp 337auu 10 LUTOJIOTUM 0A30BOTO YPOBHS M MOBBIIIEHHOTO Ha MPUMEHEHUE 3HAHUN B HOBOM
CUTYAalVH;
e Pemarp 3a1auu 10 reHeTHKe 0a30BOr0 YpPOBHSI U MOBBILIEHHOI'O HA NMPUMEHEHUE 3HAHUI B HOBOM
CUTYallVH;
e PemaTh 3a7auydl 10 MOJEKYJISAPHOM OMOIIOrMU GAa30BOTO YPOBHS U IMOBBIIIEHHOTO Ha IMPHUMEHEHHE
3HaHUHI B HOBOM CHUTYalllH;
e lcnonp3oBaTh oOOIIME MpHUEMBl pabOThl € TECTOBBIMHM 33JaHUSMHU PA3JIMYHON CIIO0KHOCTH,
OPHEHTUPOBATHCS B IPOrPAMMHOM MaTepHalie, yMeTb YeTKO ()OPMYJIUPOBATh CBOU MBICIIH;
e [lonp30BaThCs pa3aIMUHBIMU OCOOMSMHU, CIIPAaBOYHOHN JTUTEpAaTypoi, IHTEpHET-UCTOYHUKAMHU.

CopepxaHue NMporpaMMbl 3JIEKTHBHOTO Kypca BKJIIOUAET 3 OCHOBHBIE pasjieNa: pelleHue 3aaad I1o
MOJIEKYJISIPHOM OMOJIOrMH, PeLIeHre 334a4 10 LUTOJIOTUY, PEIIeHHe 3a/lad [0 FeHETUKE, IaHHbIE Pa3/elibl
NeNATCS Ha TeMbl, M KaXJas Tema D3JeKTHBHOIO Kypca SIBISeTCS MPOJODKEHHEM Kypca OHOJIOTHH.
DJEeKTUBHBIN KypC BKIIOYAET TEOPETUUECKUE 3aHATUS U PAKTUKYMBI 10 PELLIEHUIO 3a/1a4.



COAEPXAHMUE JIEKTUBHOI'O KYPCA
«PenreHyue 0MOJOrMYeCKHX 32124 MOBBLINIEHHOH CJI0KHOCTH

Beenenne (1 gac).
buonorus — Hayka o xwu3Hu. CBOHCTBA )KUBOTO, YPOBHU OpPraHU3aI[MK OUOJOTHYECKUX CUCTEM.
Permenue 3ama4d o reme « OCHOBHBIE CBO#CTBA KUBOTr0. CHCTEMHAs OpraHU3alus KUIHI.

Paznen 1. Pemenue 3axa4 mo reme «MoutekyJisipHasi ouosiorus» (6 4acoB)

Xumuveckuii coctaB kieTku. Heoprannyeckue BemiecTna.
XUMUYECKHE JJIEMEHThl M HX poJib B KieTke. Heopranumyeckue BemiectBa U HUX pPOJib B

JKU3HEJCATCIIbHOCTH KJIETKH. Boma B KieTKe, B3aMMOCBSI3b €€ CTPOCHHUS, XHMHUYECKHUX CBOWCTB U
ouosornueckoi poau. Cojii HEOPraHMYECKHUX KHCIIOT, MX BKJIAJ B OOCCIICUYCHHE KU3HEICATCIbHOCTH
KJIETKH W TOoJyIepKaHue romeocraza. Monsl B kieTke, ux ¢yHKIMU. OCMOTHYECKOE JIaBJIEHUE U TYprop B
KIIeTKe. bydepHbie cHCTEMBI KIIETKH.

XMMHYECKHIl COCTAB KJIEeTKH. YTJeBoAbl. JIMMUabI.

VYTrneBoabl B JKU3HENCATCIILHOCTH PACTCHHM, >KUBOTHBIX, TprO0B W Oaktepuil. CTPyKTYpHBIE W
(YHKIIMOHATLHBIE OCOOCHHOCTH MOHOCAXapuJ0B U JWCAXapHUIOB. bHomonmmMepsl - TOJMCaXapHUbl,
CTpPOSHHUE U OMOJIOTHYecKas poJlb.

Kupsl u munuasl, 0cOOEHHOCTH UX CTPOCHHUS, CBSA3aHHBIE ¢ (DYHKIIMOHAIBHON aKTUBHOCTHIO KIIETKU.

XuMu4eckuid cocTaB KjiaeTkH. bejku.

Opranuueckue BelecTBa KJIeTKU. buomonumepst — Oenku. CTpyKTypHas opraHu3anus OeITKOBBIX
Mosiekyi. CBoiicTBa OenkoB. JleHarypanus U peHaTypanusi — OMOJIOTHUECKUN CMBICHT U 3HaueHue. OyHKIuu
0eIKOBBIX MOJIeKy1. DepMeHTBI, X POJIb B 00ECIICYCHUH MPOIIECCOB XKHU3HeAeaTebHOCTH. Kitaccudukanus
(bepMeHTOB.

XumMnueckuii cocraB kjieTku. HykjienHoBble KHCI0TBI.

HyxnennoBble kucnotsl, ux poib B kierke. Mcropusa wusydenms. JJHK — monekyna xpanenus
HacnencTBeHHoi uHdopmauuu. CrpykrypHas opranusamust JJHK. CamoynBoenue JIHK. PHK, ee Bumsl,
0COOEHHOCTH CTPOCHHUS U (YHKITMOHUPOBAHHUS.

AT® — OCHOBHOI aKKyMyIsTOp SHEpruu B KieTke. OCOOEHHOCTH CTPOCHMSI MOJEKYIbl U (pyHKIUU
AT®. BuramuHbl, CTpO€HHE, UCTOYHHUK MOCTYIJIEHUS U POJIb B OPTaHU3ME U KIIETKE.

Hemoncmpayuu: vopens JJHK u PHK, Tabmuubr «enernueckuit kom», «Menos», Mopaenu-
anTUIMKAlUYd, WUTIOCTPUPYIONINE 3aKOHBI HACIEACTBEHHOCTH, IEPEKPECT XPOMOCOM; XPOMOCOMHBIE
QHOMAJINH Y€JI0BEKa U UX (PEHOTHUITUYECKUE TTPOSIBIICHHUS.

Paznen 2. Pemenne 3axa4 nmo teme «luroaorus» (11 yacos)

IuTo0rus Kak HayKa

IIpenmer, 3amaum M METOAbI COBPEMEHHOM LMTOJIOTMH. MeCTO ILMTONOTMM B  CUCTEME
€CTeCTBEHHOHAYYHbIX M Ouojornueckux Hayk. Mcropus pasButus 1murosorus. TeopeTruueckoe Hu
MIPaKTUYECKOE 3HAYEHHE IUTOJOTMYECKUX HCCIEJOBaHUM B MEAMIIMHE, 3APaBOOXPAHEHHH, CEIbCKOM
XO03sCTBe, Jiesie 0XpaHbl MPUPOJIBI U APYTUX cpepax yeIoBEeUeCKON NesTENbHOCTH.

Hcropus otkpeiTne kneTku. Kirerounas teoprs. OCHOBHBIE MOJOKEHUS MEPBON KIETOYHON TEOPHHU.
CoBpeMeHHas KJIETOYHasi TEOPHs], €€ OCHOBHBIE MOJIOKEHUSI U 3HAUEHUE JIJIs1 pa3BUTHs OMOJIOTHH.

CrpoeHne KJIeTKH U €€ OpraHou/bl

[Tna3maruueckass memOpaHa u oOojouka kieTku. CTpoeHHe MeMOpaHbl KiIeTOK. I[IpOHHKHOBEHME
BEIIECTB 4epe3 MeMOpaHy KJIETOK. BHbl TpaHCHoOpTa BELIECTB uepe3 IMTOIIa3MaTHUYECKyl0 MeMOpaHy
KJIETOK (MTACCUBHBIA M aKTUBHBIA TPAHCIOPT, 3K30LUTO3 U FHJIOUUTO3). OCOOEHHOCTH CTPOEHUs 000JI0UeK
IIPOKAPUOTHUYECKUX U IYKAPUOTHYECKUX KIIETOK.

[uTtomnnasma U ee CTPyKTypHble KOMIOHEHTHl. OCHOBHOE BELIECTBO LIUTOIIA3MBI, €r0 CBOWCTBA U
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byHKIHH.
Snpo unTepdazHOl KieTkH. XUMHUYECKUH COCTAaB W CTPOCHHE sijipa. 3HaueHHe sijapa B oOMeHe

BEUIECTB U Iepejadye TIeHeTHYecKoil uH(opmanuu. SIpbIKo, OCOOCHHOCTH CTPOCHHS U (DYHKIUH.
XpOMOCOMBI, MOCTOSIHCTBO uucia U GopMbl, TOHKOe cTpoeHue. llonarue o kapuortune. ['ammounnsiii u
JUTUIONIHBIN HA0OPBI XPOMOCOM.

Amnmnapar ['onpmku. CTpoeHue, pacnoioKeHUe B KJIeTKaX KUBOTHBIX M pacTeHuH, GyHKIUU anmapara
lonbmku: CHUHTE3 TMONMCAaXapuIOB M JIUMHIOB, HAKOIUICHHE W CO3PEBAaHHME CEKPEeTOB (OCNKH, JTHUIUIbI,
MOJICaxapubl), TPAHCIOPT BEIIECTB, POJib B (POPMUPOBAHUM IUIA3MATUYECKON MEMOpaHbI U JIM30COM.
Crtpoenne U QyHKIIUH JTU30COM.

Onpomnazmarudeckas cetb (OIIC), ee Tunbl. OCOOEHHOCTH CTPOEHUS arpaHyJisspHON (TIaakoi) u
rpanysspHoi (mepoxoBatoit) DIIC. 3navenne riaakoi DIIC B cuHTE3e MoiaMcaxapuaoB M JIUIHIOB, UX
HaKoIUIeHUU U TpaHcnopre. 3amutHas Gynkuusa DIIC (M3omauus U HeUTpanu3auus BPEIHBIX Ui KIETKU
BemecTB). @ynkiuu mepoxosaroit DIIC (yuactue B cHHTE3€ OEIKOB, B HAKOIUICHUH OCIIKOBBIX MPOIYKTOB
U UX TPAHCIIOPTE, CBS3b C APYTUMHU OPTaHOUAAMHU U 000JIOUKON KIIETKH).

PuGocombl, 0COOCHHOCTH CTPOCHUS U POJIb B OnocuHTe3e Oenka. [Tomupubocomel.

Bakyonu pacTutenbHbIX KIETOK, UX 3HaueHue, cBa3b ¢ DIIC.

[TmacTuapl: JIEHKOIUIACTBI, XJIOPOIUIACTBI, XpOMOIUIACThl. OCOOEHHOCTH, CTpO€HHWE U (YHKIHHU
mnactua. JAHK nnactua. [Ipoucxoxaenue xjiopormiactoB. B3anuMHoe npeBpanieHre miacTui.

MuToXOHIpHH, CTpOCHUE (HapyKHAasA U BHYTPEHHsIsI MeMOpaHbl, KpucThl). Mutoxonapuansusie JJHK,
PHK, pubGocombl, ux ponab. DyHKIUH MUTOXOHApHH. [MMOTE3bl O MPOUCXONKACHUU MHUTOXOHJIPHIA.
3HavYeHHE BO3HUKHOBEHUS KUCIOPOJHOTO AbIXaHUS B HBOJIFOLUU.

Krnerounsnii 1ieHTp, ero crpoenue u ¢GyHkiuu. OpraHounbl ABUkKeHHsS. KiIeTouHble BKIIOYEHUS —
HEMOCTOSHHBINA OPraHOU]] KIETOK, 0COOCHHOCTH U (DYHKIIUU.

DOTOCHHTE3.

OOwmeH BewecTB U dHepruu. [loHATHE O MIACTUYECKOM U SHEPTreTHYECKOM OOMEHE.

dotocunTte3. CBeroBas u TeMHOBast (ha3bl (POTOCHUHTE3a, OCHOBHBIE MPOIECCHI, IPOUCXOAIINE B OTH
¢a3pl. OcHOBHBIC HTOTH CBETOBOH (pa3wl - cuHTe3 AT®, Bhienenue kuciopoaa. @orodochopunuporanue.
CymmapHoe ypaBHeHHe ¢orocuHTe3a. [lepBuuHble NpOAyKThl (oTocuHTe3a. PDOTOCHHTE3 M ypoxkKaii
CEJIbCKOXO3SMCTBEHHBIX KYJIbTYp. IIyTH MOBBIIEHNS NPOAYKTUBHOCTH CEIbCKOXO3SAMCTBEHHBIX PACTCHHM.
K.A.Tumups3eB 0 KOCMUYECKON POJIM 3€JIEHBIX pacTeHUH. XEMOCHUHTE3 U €r0 3HAaYEHUE B IIPUPOJIE.

JHepreTu4ecKkuii 0OMeH.

DHepreTudyeckrii 0OOMEH B KJIETKE U €ro OMOJIOTMYECKUI CMBICI. DTambl 3HEPreTUYecKoro oOMeHa,
MPUYPOYEHHOCTh ITHX MPOLECCOB K OMPENIEICHHBIM CTPYKTypaM KJIETKU. 3HaueHne MUToxoHapuii u AT B
SHEPreTHYEeCKOM OOMEHE.

Buocunres Gesika

brocunTe3 6enkoB B KIIETKE U ero 3HaueHue. Poiib reHOB B OMOCHHTe3€e OeNKoB. I'eHeTnyeckuii Ko 1
ero cBoiicTBa. JTtanbl OMocuHTe3a Oenka. Peakiun MatpuuHOro cuHTtesa. Perynsanus cuntes3a 6enkoB. I'eH-
peryasTop, TreH-OmepaTop, CTPYKTypHbIE TeHbl, HMX B3aumojeiictBue. IlpuHimn oOpaTHOM CBsi3M B
perynsaiuu GyHKIMOHUpoBaHUs TeHOoB. COBpeMEHHbBIE MPEACTaBICHUS O IPUPOIE TeHa.

Tunbl KejIeHUs KJIETOK

JKu3HEeHHBIN UK KIETKH U ero 3Tanbl. [loaroToBka KiIeTKU K JAeNeHUI0 — uHTep(dasa, ee mepuo bl
(mpecuHTeTUYECKUH, CHHTETUYECKHH, MOCTCHHTETHYeCKHil). buonmormueckoe 3HaueHHWEe UHTEpPa3bl.
AnonTo3. MUTOTHYECKUI UK.

AMHTO3 M ero 3HaueHHe. MUTO3 - IUTOJIOTHYECKasi OCHOBA Oecroyioro pasMHoxeHus. da3pl MUTO3a,
ux xapakrepuctuka. CTpyKTypHble U3MEHEHUS U (PU3HOJIOTHYECKHE OCOOEHHOCTH OPraHOMJOB KIIETKU BO
BpeMs MHUTOTHYECKOro JeneHus. BepereHo peneHus, crTpoeHue W (GYHKIMUM HUTEH BepeTeHa.
buonoruueckoe 3HaueHUE MUTO3A.



Meiio3 - nuTOJIOrMYecKas OCHOBA IOJIOBOrO pasMHOXkeHus. [lepBoe nenenue meiiosa, ero ¢asbl, ux
XapaKTepUCTHKA. YMEHBLIEHHE YHUCIIa XpPOMOCOM Kak pe3yJbTaT IEpBOro aAeineHus. Bropoe neneHue
Melo3a, (pa3bl, UX XapaKTepUCTUKA. brojornyeckoe 3HaueHne Meno3a.

BecnoJioe u nos10Boe pasMHOKeHHe

@opMbl U CcrOCOOBI Pa3MHOMKEHMsI OpraHUW3MOB. becnosjoe pa3MHOMKEHHE, €ro BUABI U 3HAYEHHE.
ITonoBoe pa3MHOXKEHHUE, €ro BHbl U 3BOJIIOLMOHHOE 3HadeHue. OOmas XxapakTepucTUKa U 0COOEHHOCTH
Pa3MHOXKEHHS OCHOBHBIX IPYII OpraHU3MOB. Pa3BuTue My CKUX U )KEHCKHX IOJIOBBIX KJIETOK Y KHUBOTHBIX
U PaCTCHUH.

OHnTOreHe3 — MHAMBHUAYAJIbHOE Pa3BUTHE OPTAaHU3MOB

OmnonorBopeHre U ero Tunbl. OIUIOJOTBOPEHHE U PA3BUTHE 3apoibllla y >KUBOTHBIX. OCHOBHBIE
3Tanbl SMOPUOHAIBHOIO Pa3BUTUS KUBOTHBIX. B3auMonelcTBHe yacTell pa3BUBAIOILEIOCS 3apoblIla.
buorenernueckuil 3akoH, ero coBpeMeHHas uHTepnperauus. IloctamOpuonansHoe pasBuTHe. Bpennoe
BIIMSIHUE aJIKOTOJI, HUKOTHWHA, HAapKOTHKOB, 3arpsA3HEHMs OKPYXKAIOIIEH Cpelbl Ha PAa3sBUTHE 3apoibllia
KUBOTHBIX U 4EJIOBEKA.

OOmiast XapakTepuCTUKa W OCOOCHHOCTHM pPAa3MHOXKEHHUS BHPYCOB, OakTepuii, BOJOPOCIEH,
MOX000pa3HbIX, MAaNOPOTHUKOOOPA3HBIX, TOJOCEMEHHBIX, NOKPHITOCEMEHHBIX, T'PHOOB M JIMIIAWHUKOB.
Cwmena (a3 B KU3HEHHOM LIUKJIE.

Paznen 3. Pemenne 3axa4 no reme «I'enernka» (15 yacos)

He3aBucumoe HacjieioBaHue PU3HAKOB

[Ipenmer, 3agaum u MeToAbl TeHETUKU. OCHOBHBIE pa3fieiibl '€HETUKU. MeCTO TEHETHUKH Cpeau
OMOJIOTMYECKUX HayK. 3HaueHHE IeHETHKH B pa3paboTke mpoOiieM OXpaHbl MPUPOIbI, 3APaBOOXPAHEHUS,
MEJIMIUHBI, CEILCKOr0 X0351cTBa. [IpakTiyeckoe 3HaYeHNE T€HETUKH.

I'. Mennenb — OCHOBONOJOXHUK T€HETUKU. MeETOoJl reHeTHMYeCKOro aHaiau3a, pa3zpaboTaHHbiil I
Menpenem. ['enernueckas cumBoisinka. [IpaBuiia 3anmcu cxem CKpeIuBaHusl.

HacnegoBanue npu MOHOTHUOPHUAHOM CKpelIMBaHWH. [|OMHUHAHTHBIE W PELIECCHUBHBIC MPU3HAKHU.
[TepBrrit 3akoH Mengens - 3akoH equHOo0Opa3usi TMOPHUIOB NIEPBOTO MoKoJieHus. Bropoii 3akon Mennens -
3akoH pacuierieHus. I[lpaBwiio uuctoTel ramer. LluTomornueckue OCHOBBI  pacUICIUIEHUS MpU
MOHOTHOPUAHOM CKpemnBaHuu. CTaTUCTUYECKUN XapaKTep pacIlerICHHs.

[lonstue o renax u amensx. @enorun u reHotun. I'omo3urora u rereposurora. Pacuiennenue npu
BO3BPAaTHOM U aHAJTM3HUPYIOLIEM CKPEUIMBAHUH.

HacnenoBanue npu auruOpuaHoM ckpeniuBanun. HezaBucumoe KOMOMHHPOBAHUE HE3aBUCUMBIX TIap
MPU3HAKOB - TpeTud 3aKoH MeHnnens. Lluronorndeckre OCHOBBI HE3aBUCHMOIO KOMOWHHUPOBAHHS Tap
MPU3HAKOB.

Jlemoncmpayuu: pemerka [lenHera, OMOJIOTHYECKUN MaTepHal.

B3aumopeiicTBue ajljieJIbHBIX H Hea/LIeJIbHbIX T€HOB

HacnegoBanme mnpu  B3aMMOACHCTBUMM  allleNbHbIX  reHOB.  JlomuHupoBanue. Henomnoe
nomuHupoBanue. Konomunrnposanue. CBepX10MUHUPOBaHNE. MHOKECTBEHHBIN aJIEIU3M.

BaumopeiictBue HeannenbHbIX TreHOB. HoBooOpa3oBaHust mpu ckpemuBaHuu. (OcoOeHHOCTH
HACJIEIOBAHUS KOJIMYECTBEHHBIX MPU3HAKOB. KoMmiiemeHTapHOCTh. DnncTa3. [Tonmumepus. MHOXkeCTBEHHOE
nericTBre TeHoB. [IpuMepbl MHOKECTBEHHOTO JIEUCTBHS TeHOB. BO3MOKHBIE MEXaHNU3MBI OOBSICHEHHUS 3TOTO
SIBJICHUSI. [ €HOTHIT KaK 1eJIOCTHAs! UCTOPUYECKH CIIOKUBIIASICS CUCTEMA.

Hemoncmpayuu: puCyHKU, WITIOCTPUPYIOIINE B3aUMOJIECHCTBUE aJUIEIbHBIX M HEAJUIEIbHBIX TEHOB

® OKpacka SiroJi 3€MJITHUKH MPHU HEMOJIHOM JIOMHUHUPOBAHHH;

® OKpacKa Mexa y HOPOK IIpH IJIEHOTPOITHOM JIEHCTBUM T'€HA;

® OKpacKa BEHYHUKa Y JIbHA — IPUMEP KOMIUJIEMEHTapPHOCTH;

® OKpacCKa I10Jia Y ThIKBBI ITPU SMTUCTATUYCCKOM BSaI/IMO]IeI\/’ICTBI/II/I JABYX I'CHOB;



® OKpacKa KOJIOCKOBOH YelIyH y OBCa — IPUMEDP IOJIUMEPHH.

XpoMocoOMHAasl TEOPUs HACIEACTBEHHOCTH

SIBlIeHME CLEIUIEHHOIO HAacJel0BaHUs U OTPaHUYEHHOCTh TPEThEro 3akoHa MeHpens. 3HaueHue pador
T. I'. Moprana u ero IIKOJbl B M3YYEHUHU SBJICHMS CLEIUICHHOIO HacienoBaHus. KpoccuHrosep, ero
Ouosiornyeckoe 3HayeHue. [ eHeTnueckue KapThl XpoMocoM. OCHOBHBIE TIOJIOKEHUS XPOMOCOMHOMN TEOPUH
HacnencTBeHHocTu. Briaa mkonsl T. I'. Moprana B pa3paboTKy XpOMOCOMHOM T€OpUH HACJIEICTBEHHOCTH.

emoncmpayuu: MOJIEIU-alIUIMKALUN, WUIIOCTPUPYIOIIKME 3aKOHBI HACIEACTBEHHOCTH, IEPEKPECT
XPOMOCOM; T€HETUYECKHE KapThl XPOMOCOM.

I'eneruxa nmoja

I'enernka nona. IlepBuYHbIE U BTOPUYHBIEC NIOJIOBBIE IPU3HAKH. XPOMOCOMHAs TE€OPUS ONPEICIICHUS
nona. I'oMoraMeTHbli M TeTeporamMeTHbld 1oJl. Tumbl ompeaesneHduss mnosia. MexaHu3sM MNOJAepKaHUs
cooTHoweHus noios 1:1. HacienoBanue npu3HakoB, CLEMJIECHHBIX C IIOJIOM.

Jemoncmpayuu: cxeMmbl CKpEIIMBAaHUS Ha TNpPUMEpPE KIACCMYECKOW TeMOo(UiInM M JaIbTOHH3MA
YEJIOBEKa.

3aKOHOMEPHOCTH U3MEHYHBOCTH

W3menunBocTts. Kimaccudukanyst i3MEHYMBOCTH C TIO3UIUI COBPEMEHHOM T€HETHUKH.

@denotunuyeckas (MoAU(PHUKALMOHHAS U OHTOI€HeTHYecKas) U3MEeHYMBOCTb. HopMma peakuuu u ee
3aBUCUMOCTh OT TreHotuna. CTaTHCTUYECKME 3aKOHOMEPHOCTU MOIM(PHUKAIMOHHON WM3MEHYMBOCTH;
BapHAaLlMOHHBIN Pl U BapUallMOHHAs KpUBasl.

I'enorunuyeckass (KOMOMHATHBHAs M MYTAallMOHHAs) W3MEHYMBOCTb. 3HAY€HHE KOMOMHATHUBHOU
M3MEHYMBOCTH B OOBSCHEHWH »HBOJIOIMUOHHBIX MPOIECCOB, CEJEKIUH OpPraHu3MoB.  MyTalroHHas
M3MEHYMBOCTh, €€ BUAbl. Myramuu, ux npuuuHbel. Knaccudukanus myranuii mo XapakTtepy HW3MEHEHHS
reHotuna (reHHble, XpOMOCOMHbBIE, T€HOMHbIE, LIUTOIIa3MaTuueckue). [locnencTBus BIMSAHUS MYyTareHOB
Ha opraHu3M. Mepbl 3allUThl OKpPY’KaIOLIEH Cpelibl OT 3arpsA3HEHUs MyTareHaMu. 3aKOH T'OMOJIOTHYECKUX
pAO0B B HacnencTBeHHOM n3meHunsocTy. H.M. BaBunosa. DkciepuMeHTaIbHOE MOJIYyYEHUE MYTALUM.

I'enernka 4yesioBeKka

I'enetnka yenmoBeka. YenoBek Kak OOBEKT TIE€HETHYECKMX HMCCIeoBaHUN. MeToasl H3ydeHus
HACJIE/ICTBEHHOCTH YEeJIOBEKa: TeHEaTOrnYeckKuif, ONM3HENUOBBIH, IMTOT€HETUYECKUH, T'MOpHIU3aIHs
COMAaTHUYECKUX KIIETOK.

HacnencrBenHsle 00j€3HM, UX PAacHpOCTpPaHEHUE B MOMYJISAIUAX deloBeka. Mepbl NpodUIaKTUKH
HACJIEICTBEHHBIX 3a0oyieBaHUN 4enoBeka. BpeaHoe BiMAHUE aNKOrois, HUKOTMHA M HApKOTUYECKUX
BEIIECTB Ha HACJIEICTBEHHOCTD YelloBeKa. MeIMKO-TeHeTHYeCKOe KOHCYIbTUpOBaHne. KpuTuka pacucTcKkux
TEOPUH C MO3ULUI COBPEMEHHOU I€HETUKH.

Hemoncmpayuu: tabnuna «CHUMBOJIBI POJOCIOBHON», PUCYHKH, WJUTIOCTPUPYIOLIHNE XPOMOCOMHBIE
aHOMAJIUU YeJIOBEKa U UX (PEHOTUITUYECKUE MPOSIBICHHUSL.

3a4éT no kypcy «Pemenue 3axa4 no oduieit Ouosiorum» - 1 yac.



Kaneﬂuapﬂo-TeMaanecxoe NJJaHHPOBaHUE

3J1eKTUBHOT0 Kypca

«Perenne 0M0JIOrnIecKuxX 327124 NOBBINIEHHOM CJI0KHOCTH

10 kaace
Ne Tewma 3anaTHA Kou- Jlata npoBeneHus
Bo J1aH bakt
4acoB
1 | buosorust — Hayka O KU3HU. Y POBHU OpPraHU3alUMU )KUBBIX 1 06.09.
CUCTEM
Paznen 1. Pemenue 3axa4 mo reme «MostekyJisipHasi ouoJiorus» (6 yacon)
2 | XuMu4eckuii coctaB KiIeTku. Heopranndeckue BemecTsa. 1 13.09
3 | XuMu4ecKkui cOCTaB KJIETKU. YTJIeBOAbI. JIUMUIbI. 1 20.09
4 | XuMHUYECKHI cOCTaB KJIETKHU. benku. 1 27.09
5 | Xumuueckuii coctaB KieTkH. HykiienHOBBIE KUCIIOTBI. 1 04.10
6 | Hykneunossie kucinotsl. ATO. 1 11.10
7 | KonTponbHas pabota mmo pazzaeny: «MoJeKysipHas OHOIOTHs. 1 18.10
Paznen 2. Pemenue 3anxa4 no teme «lluronorus» (11 yacos)
8 | Huronorus xak Hayka. Kierounas reopus. 1 25.10
CrpoeHue KIeTKH U €€ OpraHOUbI. 1 08.11
10 | d®otocunTes. 1 15.11
11 | DHepreTuueckuii OOMeH. 1 22.11
12 | buocunres Oenka. 1 29.11
13 | buocunres Genka. 1 06.12
14 | Tunsl geaeHns KIETOK. 1 13.12
15 | becnonoe 1 MoI0BOE pa3MHOKEHHUE. 1 20.12
16 | [TonoBoe pazmHOXkeHue. Meiio3. 1 27.12
17 | UnnuBuayanbHOE pa3BUTHE OPTaHU3MOB. 1 10.01
18 | KontponbHas pabota o pazneny «Lluronorus. 1 17.01
Pa3znen 3. Pemenue 3a1a4 no reme «I'eHeruxa» (15 yacos)
19 | He3aBucumoe HacineJ0BaHNE PU3HAKOB. 1 24.01
20 | Pemennie reHeTHYECKUX 3a/1a4 HA MOHOTHOPUTHOE 1 31.01
CKpEIlIBaHHUE.
21 | Pemenne reHeTHYECKHX 3a/1ay HA AUTUOPUIHOE CKpEIIMBaHUE. 1 07.02
22 | PenieHue reHeTUYECKUX 3a/1a4 HAa aHAIU3UPYIOIIee 1 14.02
CKpEIIBaHHUE.
23 | B3aumoneiicTBue reHoB. 1 21.02
24 | Pemnienne reHeTUYECKUX 3a/1a4 Ha HETIOJHOE JOMUHUPOBAHUE. 1 28.02
25 | OmpeneneHue rpymni KPOBU YeI0BeKa — 1 07.03
puMep KOJTOMUHUPOBAHUS aJUICITBHBIX TCHOB.
26 | Pemenre KOMOMHHPOBAHHBIX 3a/1a4. 1 14.03
27 | XpoMocoMHasi TEOpHs HACIEACTBEHHOCTH. 1 28.03




28 | Pemrenne reHeTHYECKUX 3a4a4 Ha CLEIJICHHOE HACIE0BAHUE 1 04.04
MIPU3HAKOB.
29 | I'eneruka nona. 1 11.04
30 | CocraBieHue poaoCIOBHOM. 1 18.04
31 | 3aKOHOMEPHOCTH U3MEHUYUBOCTH. 1 25.04
32 | I'enetuka 4emoBeka. 1 16.05
33 | KonTponbHas paboTa o paszneny «I eHeTuka. 1 23.05
34 | 3a4uér nmo kypcy «Pemenue 3a1a4 no ooueid OMOJTOTHH. 1 30.05

Wrtoro: 34 yaca
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