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10-11 xiaccoB 001eoopazoBareabubiX vupexaeau / JILK. benses, [1.M. bopoann, H.H.

Bopoumos u ap.: noa pexa. JI.K. bengea, .M. JAsimmuiia. — M.: [IpocBemenune, 2016

TpeOOBAHUN K YPOBHIO ITOJATOTOBKH BBIITYCKHUKOB 110 OMOJIOTHH.

2019-2020 yuebHslii rox.



Pa3nen: «(ITOSAICHUTEJIbHASA 3AITUCKA»

Pabouas mporpamMma cocTaBiieHa Ha OCHOBE HOPMAaTUBHBIX TOKYMEHTOB, 00ECIICUMBAOIIIUE PEATU3AITUIO
IPOTPaMMBbI:

®enepanbHoro 3akoHa «O6 obpasoBanun B Poccuiickoit @eneparum» ot 29.12.12 Ne 273-D3;
"O6 yTBepxkIeHUH (PenepantbHOr0 KOMIIOHEHTA TOCYAApCTBEHHBIX 00pa30BaTelbHbIX CTaHIApTOB
HAYaJIbHOTO OOIIEro, OCHOBHOTO OOIIETo W CpeAHero (IOIHOTo) obmiero obpaszoBaHus" MpUKa3
MunuctepctBo oopazoBanus Poccun ot 05.03.2004 Ne 1089

®denepanpHoro nepeyHs yueouukon Ha 2019-2020 yueOHbIi ron

OcHoBHOI 00pa3zoBarenbHOM mporpammsl [LIkomsr;

[Tporpammel o Guonorun k yueOnuky miast 10-11 kimaccoB 00mieo0pa3oBaTeNbHBIX yUpEKICHUH /
J.K. bensies, [1.M. bopoaun, H.H. Boponuos u ap.; nox pea. [I.K. bensesa, ['M. [pimmnna. —
M.: Ilpocsenienue, 2016

YMK Ilumeno A.B. «Ypoku 6uonoruu B 10 — 11-x kimaccax B 2-X 4acTsx.

-HHMeHOBa W.H., [TumenoB A.B. «Jlekuuu mo o6meit 6unonorun», CaparoB, OAO «W3narenscTBo

«JInmeii», 2013 1.

Mertoauueckoe nocobue «Iloypounsie Tectsl u 3ananus» [LU. Jlepuep. Mocksa. SKCMO. 2009.

«Y4eOHO-TPEHUPOBOUHBIE MaTepUalibl JJIA MOATOTOBKHU yuamuxcs Kk EI'D». MHTennekr-eHTp
2011.

- ToroBumcs x EI'D. buomorus/O6mras 6uonorusi. — M.: Ilpoda, 2017. - 254c.

- yueOHuk «buomorus». 10 kmacc: yue6. ans obmeoOpa3oBar. opraHu3anuii: 6a3oBblil ypoBeHb /
[A.K. benses, I'M. dpimimi, JI.H.Ky3uenosa u np.] nox pen J.K. bensesa, tM. [dpimmmuia; Poc.
akan. Hayk, Poc. akam. oOpasoBanus, u3g-Bo «lIpocBemenwe». — 5-¢ wm3m., ucop. — M.:
ITpocsewienue, 2018.

Hean kypca:

Co3nanne y MIKOJIBHUKOB MPEICTABICHUS O OMOJIOTMH KaK O BIIOJHE CIOXKHBIIEMCS KOMILIEKCE
HAYYHBIX JTUCITUIUINH, KaXKJas W3 KOTOPBIX HE TOJNBKO pelraeT COOCTBEHHBIC CHEIH(PUICCKUE
mpoOJieMbl, HO BHOCHJIa U BHOCUT BKJIAQJ B CO3JaHUE E€IWHOTO HAYYHOTO 3/aHus OMOJIOTHH,
CKPETUICHHOTO PSIOM YCTOSIBIIUXCS TPUHIIAIIOB.

O3HaKOMIICHHE YYalUXCsl C OCHOBAMH OHMOJIOTUYECKOW TEPMUHOJIOTHH, CUCTEMATHKH, BETyITHMH
OMOJIOTMYECKUMH IIKOJIAMH W TEUCHHSIMH, OOydeHHEe CBOOOTHOMY BIIAJICHUIO «OHOIIOTHYECKUM
SI3BIKOM» | cTIeTIM(HKE "OMOJOTHYECKOTO MBINIICHHUS", padoTe B HAyYHBIX OMOINOTEKAX.
JleMOHCTpanuio He0OX0MMOCTH OOpaIeHHsI K CME@KHBIM JTUCHUTUTMHAM, YTO MO3BOJIUT OCO3HATH
TECHEHUIINE CBSI3U OWOJIOTMH C JAPYTAMH OOJIACTIMHU HAyKH, TIOTYYUTh HABBIKH MBIIIICHUS B
MOTPAHUYHBIX 00IACTAX 3HAHHIA.

bazoBoe O6uonornueckoe 0Opa3oBaHUE JTOIKHO 0OECIIEUUTh BBHITYCKHHUKAM BBICOKYIO OMOJIOTMYECKYIO, B
TOM YHCIIE, SKOJIOTHUECKYIO M TPUPOAOOXPAHUTEIBHYIO TPAMOTHOCTb.

3axaum Kypca:

OCBOCHHME 3HAaHUH 00 OCHOBHBIX OHMOJIOTHYECKHX TCOPHSAX, MIACSIX W MPHHIUIAX, SBISIOLIIXCS
COCTAaBHOW YacThI0 COBPEMEHHOH e€CTECTBEHHOHAYyYHOH KapTHHBI MHpa; O MeTojuax
OMONOrMYeCKUX HayK (IIUTOJIOTUU, TEHETUKH, CENIEKIINH, OMOTEXHOIOTHH, KOJIOTHUHN);0 CTPOSHHH,
MHOT000pa3uu U 0COOCHHOCTSIX OnocHucTeM (KJIETKa, OPTaHu3M, MOMYISIIUS, B, OUOTEOIEHO3,
ouocdepa); BBIIAIOMIMXCS OUOJOTUYECKUX OTKPBITHSX M COBPEMEHHBIX HCCIEAOBAHUSAX B
OMOJIOTUYECKOM HayKe;

OBJIAACHHUC YMCHUAMH XapPAKTCPU30BATH COBPCMCHHBIC HAYUYHBIC OTKPLITHUSA B O6J'IaCTI/I 6I/IOJ'IOFI/II/I;
YCTaHaBJIMBATb CBA3b MCKAY Pa3BUTUCM ouoIoruy U COIMAJIBHO-3TUYCCKUMHU, 3KOJIOTHYCCKHUMU
npoOieMaMu  YeJOBEYeCTBA; CAMOCTOSTENIEHO TPOBOAWUTh OHOJIOTUYECKHE HCCIICOBAaHUS
(mabmroneHue, U3MepeHne, IKCIIEPHUMEHT, MOJISIIMPOBAHIE) M TPAMOTHO O(QOPMIISTH MOTyYCHHbIE
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pe3yNbTaThl; aHATU3UPOBaTh M MCIOJIB30BAaTh OHOJIOTMYECKYI0 HH(POPMALUIO; TOJIb30BaThCs
OMOJIOrMYeCKON TEPMUHOJIIOTHEN U CUMBOJIMKOM;

® pa3BHUTHE TIO3HABATEIbHBIX HHTEPECOB, HHTEJUIEKTYaJIbHBIX M TBOPYECKHUX CIIOCOOHOCTEH B
mporiecce  M3y4eHHs ~ NpoOiIeM  COBPEeMEHHOW  OMONOTHMYECKOW — HayKH;  MPOBEACHUS
OKCHEPUMEHTAIbHBIX  MCCIENOBaHUM, pelieHuss OMOJIOTMYECKUX 3a7ad, MOJEIHPOBAHUS
OMONIOTHYECKUX OOBEKTOB H MPOIECCOB;

e BoclnUTaHuEe YOEXKIEHHOCTH B BO3MOXKHOCTH TO3HAHMUS 3aKOHOMEPHOCTEH JKHUBOW HPHUPOJBI,
HEOOXO0IMMOCTH OEpEeKHOTO OTHOLIEHHS K HEH, COOMIONeHUsT STHUECKUX HOPM IpH MPOBEICHUU
OMOJIOrMYECKHUX UCCIIEOBaHUM;

® CMOJIb30BAHWE NPUOOPETEHHBIX 3HAHUN M YMEHWH B TOBCEAHEBHOM >KM3HU MJI OIIEHKH
MOCJIEJICTBUI CBOEH [JEATEIbHOCTU 10 OTHOUIEHMIO K OKpY)XKalolled cpene, COOCTBEHHOMY
30POBBIO; BHIPAOOTKHM HABBIKOB JKOJIIOTUYECKOW KYIBTYphl; OOOCHOBaHHS U COONIOACHUS MeEp
npodunaktTuky 3adoneBanuii u BUU-undexmm.

O6u4aﬂ xapakmepucmuka Kypca «buonocusy» 6 ocHoHOU WiKOTLE

Kypc Guonmornn HampapieH Ha (OPMHUPOBAHME Yy yUAIIUXCS MPEICTABICHUNH 00 OTIIHMYUTETHHBIX
OCOOCHHOCTSIX JKMBOM MPUPOMABI, €€ MHOTroOOpa3uu U DBOIIOIHUH, YEIOBEKE Kak OHOCOIMAIBHOM
cyuiectBe. OTOOp colepkaHusl MPOBENIEH C YYETOM KYJIbTYpOocooOpa3HOro MoaXoia, B COOTBETCTBUU B
KOTOPBIM y4YaIlluecs JOKHBI OCBOUTH OCHOBHBIE 3HAHHMS M yYMEHHS, 3HAYMMbIE 7S (OPMHUPOBAHUS
oOmmel KyJIbTypbl, COXPaHEHHS OKpYXalolleld cpeapl U COOCTBEHHOTO 3/I0pPOBBsS, BOCTPEOOBAHHBIE B
MTOBCETHEBHOM JKMU3HHU U MPAKTUYECKOU JesATeNbHOCTH. OCHOBY M3y4eHUsS Kypca OMOIIOTHH COCTABIISIOT
9KOJIOTO-3BOJIONIMOHHBIN W (PYHKIIMOHAJIBHBIA TOAXOJbI, B COOTBETCTBUU C KOTOPHIMU AaKIIEHTHI B
W3YUYEHHH MHOT000pas3usi OpPraHU3MOB TIEPEHOCATCS C PACCMOTPEHHUS OCOOCHHOCTEH CTpOeHUs
OTIENBHBIX TPEICTABUTENICH HA PACKPHITHE TPOIECCOB WX JKU3HEACSITEIIBHOCTH U YCIOKHEHHE B XOJIE
ABOITIOLINH, TIPUCTIOCOOIEHHOCTH K Cpejie 0OUTaHus, POJIA B YKOCHCTEMAX.

Kypc «O0mast 0umosiorus» npeaycMaTpuBaeT OTPaXEHWE COBPEMEHHBIX 3aJ1a4, CTOSIIIINX MEPe]
OMONIOrMYeCcKO HAyKOW, pellieHre KOTOPBIX HAMPaBICHO HAa COXPAaHEHUE OKPYXKAIOMIEH Cpebl, >KMBOH
MPUPOABI U 370pOBbs uenoBeka. Oco0oe BHUMAaHHME YACISIETCS PA3BUTHUIO DKOJIOTHYECKOW KYIBTYphI
YeJoBeKa.

JlaHHBII KypC OCYIIECTBIISIET UHTETPUPOBAHUE OOIIEOMOIOTUYECKUX 3HAHUK B COOTBETCTBHH C
MPOLIECCAMU KU3HHU TOTO MJIM MHOTO CTPYKTYPHOTO YPOBHS *UBOM Marepuu. [Ipu 3ToM mpu u3yyeHuu
Kypca OMOJIOTMH H3y4yalOTCs pPAacCMOTPEHHbIE B MPEIIIECTBYIOUIMX KJIaccax OCHOBOIIOJIAraromme
MaTepuaibl 0 3aKOHOMEPHOCTSX KUBOW MPUPOABI KaK C IETBI0 aKTyalu3allii paHee MPHOOpPETESHHBIX
3HaHWM, TaKk W Ui yOIyOJIeHuss WX B COOTBETCTBHUU C TPEeOOBaHMSIMH 00s3aT€TLHOTO MHUHHUMYyMa
cofiepaHus cpeHero (TI0THOT0) 0Opa3oBaHUsl.

Kypc «O0mmast 6uosorusi» CTaBUT IEIBIO MMOATOTOBKY BBICOKOPA3BUTHIX JIFOJEH, CITOCOOHBIX K
AKTUBHOM JESATENBHOCTH, Pa3BUTHE WHAMBHIYAIbHBIX CHOCOOHOCTEW, (OPMHUPOBAHHE COBPEMEHHOMN
KapTHUHBI MUPA B MEPOBO33PEHUH YUAIITHXCS.

Onucanue mecta yyeOHoro npeamera «buonorus» B ydeOHOM I1aHe

B cootBeTcTBUM ¢ 6a3UCHBIM y4eOHBIM IUTaHOM IpeaMeT «buonorusy oTHocUTCS K y4eOHBIM IpeAMeTaMm,
00s13aTeNbHBIM Ul U3yYEHHS Ha CTYIIEHH OCHOBHOTIO 00IIEero 00pa3oBaHuUs.

Peanu3zanus paGoueil mporpaMMsl paccuuTana Ha 35 yacoB (M3 pacueTa OAMH y4eOHBIN Yac B HEMEIO).

Pa3nen: (IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YUYEBHOI'O NPEIAMETA»

B pesynomame u3zyuenusn ouonozuu na 6azo60m ypoene yueHUK 00NHCEH:
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3HATH/IIOHUMAThH

o OCHOBHbIE NON0JHCeHUs. ONOIOTUUECKUX TEOpHUH (KIeTouHasl, 3BoIonroHHas Teopust U.J{apuna);
yuenus: B.. Bepnanckoro o 6mocdepe; cymuocts 3akoH0B [.MeHenst, 3akoHOMEepHOCTEH
U3MCHYHNBOCTH,

. cmpoeHue OuoI02UuYecKuUx 00veKmos: KIETKU; TEHOB M XPOMOCOM; BUA U SKOCHCTEM (CTPYKTYpa);

o CYWHOCMb OUONOSUHECKUX NPOYyeccoq: Pa3MHOKEHHE, OILI0OI0TBOPEHUE, ecTBUE
HCKYCCTBEHHOT'O U €CTECTBEHHOI0 0TOOpa, (OpMUPOBAHHE IPUCTIOCOOICHHOCTH, 00pa30BaHKE BUJIOB,
KPYTOBOPOT BEIIECTB M MPEBPAILEHHS SHEPTHH B SKOCUCTEMaxX U Ouocdepe;

o 8KIIA0 8bIOAIOWUXCSL YUEHBIX B PA3BUTHE OMOJIOTNYECKOM HAyKH;

o Ouono2UUECKYI0 MEPMUHONO2UIO U CUMBONUKY,

yMeThb

o 00BSICHATB: POJIb OMOIOTHY B (POPMUPOBAHUY HAyYHOTO MHPOBO33PEHUS; BKJIA/L ONOIOTHIECKUX

TeopHii B ((OpMUPOBAHNE COBPEMEHHON €CTECTBEHHOHAYYHOM KapTUHBI MUPA; €TUHCTBO KUBOU U
HEXXHBOM MPUPOABI, POACTBO KHUBBIX OPIraHU3MOB; OTPULIATEIBHOE BIUSHHUE aJIKOTOJIs, HUKOTHHA,
HapKOTMYECKHUX BELIECTB HA Pa3BUTUE 3apOAbIIIA YEIOBEKA; BIMSHNE MyTar€HOB Ha OpraHU3M 4€JI0BeKa,
HKOJIOTUYECKHX (PaKTOPOB HA OPraHU3MBI; B3aUMOCBSI3U OPraHU3MOB M OKPY’KaIOLIeH Cpebl; MPUUNHBI
HBOJIOIMH, U3MEHSIEMOCTH BUI0B, HAPYIIEHUI pa3BUTHs OPraHU3MOB, HACJIEICTBEHHBIX 3a00JI€BaHUl,
MyTalui, ycTOWYUBOCTH U CMEHBI 3KOCHCTEM; HEOOXOAMMOCTh COXpPAaHEHHUSI MHOI000pas3us BUIIOB;

. pelaTh dIeMeHTapHbIe OMOJIOTHYECKUE 3a/1a4H; COCTABIIATh 3JIEMEHTAPHBIC CXEMbI CKPEIIMBAHUS
Y CXEMBI IIEPEHOCA BEIICCTB U DHEPTUU B SKOCUCTEMaX (IICTH MTUTAHNUA);

. OMUCHIBATH 0CO0CH BUIOB MO0 MOP(OIOTUUECKOMY KPUTEPHIO;

° BBIAIBJIATH TIPUCIIOCOOJICHUSI OPTaHU3MOB K Cpe/ie 0OMTaHUs, UCTOYHUKH MyTarcHOB B

OKpy’Katollel cpezie (KOCBEHHO), aHTPOIIOT€HHbIE M3MEHEHUS B IKOCHUCTEMaX CBOECH MECTHOCTH;

° CPaBHMBATh: OMOJIOTUYECKUE OOBEKTHI (Tela )KUBOM U HEKUBOW MPUPOJIBI 110 XUMHYECKOMY
COCTaBY, 3apOJIbIILIN YEJIOBEKa U JPYTUX MIIEKOIUTAIOIINX, IPUPOIHBIE SKOCUCTEMBI U arpO3KOCHCTEMBI
CBOEH MECTHOCTH), IIPOLIECCHI (€CTECTBEHHBIN U UCKYCCTBEHHBII 0TOOD, MOJI0BOE U Oecronoe
Pa3MHOXEHHE) U JIeTaTh BHIBOJIbI HA OCHOBE CPABHEHMS,

° AHAJIM3MPOBATH M OLIEHUBATH PA3JIMYHBIE TUIIOTE3bI CYIIIHOCTH JKU3HH, TPOUCXOKACHUS KUZHU
1 4eJI0BeKa, IMI00aIbHbIE KOJIOTUYECKHE MTPOOIEMBI U TyTH UX PEIIEeHHUs, IOCIeACTBUS COOCTBEHHOM
JeSITEeIbHOCTH B OKPYXAloIIel cpere;

L4 H3yvaTb UBMCHCHUS B OKOCUCTEMAX Ha OMOJIOTMYECKUX MOACIIAX,

° HaXOIMTh MH(OPMAIIHIO O OMOIOTMYECKUX 00BEKTaX B PA3IMYHBIX UCTOUYHHKAX (YUEOHBIX
TEKCTax, CIIPABOYHUKAX, HAYIHO-TIONYJISIPHBIX U3/IaHUSAX, KOMITBIOTEPHBIX 0a3ax JTaHHBIX, pecypcax
WHuTepHeTa) U KpUTUYECKHU €€ OLIEHUBATD;

o HCII0JIB30BATH NPHOOPETEéHHBbIC 3HAHUS U YMEHHS B IPAKTHYECKOM AeATEIbHOCTH 1
MOBCEeIHEBHOM KU3HHU JUIS:

o coOmroieHust Mep MPO(UIAKTUKU OTPABICHUN, BUPYCHBIX U APYIHX 3a00JIEBaHUI, CTPECCOB,
BPEHBIX IPUBBIYEK (KYpEHHE, aJIKOIOJIN3M, HAPKOMaHMs1); IpaBUJI IOBEICHUS B IPUPOJHON CPELE;

o OKa3aHMs NEePBOM MOMOILM MPHU MPOCTYAHBIX U JPYTUX 3a001€BaHUSAX, OTPABICHUN HUIIEBBIMU
IIPOAYKTAMU;

o OLIEHKU 3TUYECKHUX aCIEeKTOB HEKOTOPBIX UCCIIEIOBAaHUN B 00JaCTH OMOTEXHOIOTUH

(KIIOHMpPOBaHUE, UCKYCCTBEHHOE OILUIOIOTBOPEHHUE).



1. Cmpvkmypa xvpca.:

Jliis peanu3anuy yKa3aHHBIX ITOIXOJ0B, BKIIOUEHHbIE B pabouyto porpaMmy TpeboBaHUS K
YPOBHIO MOJITOTOBKH, C(hOPMUPOBAHBI B 1eATEIHHOCTHOM Qopme. Psaa TpeboBanuil peanusyercs 3a CUET
(dbopmupoBaHus 0osee KOHKPETHBIX YMEHUH.

Pa3nen: « COAEP)KAHUE YUYEBHOI'O ITIPEAMETA»

No HazBanue pa3zzaena, riaBsl (TEMBbI) KonnuecTBo yacoB

/1

1 BBenenue. 1

2 | Pa3zgea 1. Kiierka — exuHUIIA KUBOTO: 16:
I'maBa 1. XuMuueckuii coctaB KIETKH 5
I'maBa 2. CtpykTypa U GYHKIIHH KICTKA 4
I'maBa 3. OGecneueHue KJIETOK SHEpruei 3
I'maBa 4. HacnencTBeHHas mH(GOpPMAIIHS U peaTu3anus €€ B KICTKE 4

3 | Pasnea 2. Pa3mHOKeHHe U pa3BUTHE OPTaHU3MOB: 6:
I'maBa 5. Pa3mHOXXEeHHE OpraHU3MOB 4
I'maBa 6. UnauBuayanbHOE pa3BUTHE OPraHU3MOB 2

4 Pa3znen 3. OcHOBBI FreHETHKH U CEJICKINT: 12:
I'maBa 7.0cHOBHBIE 3aKOHOMEPHOCTH SIBJICHUN HACJIEICTBEHHOCTH 5
I'maBa 8.3aKOHOMEpPHOCTH U3MEHYUBOCTH 4
I'maBa 9.I'eHeTHKa U ceneKnus 3

HToro 35

1.1. ucnonvzosanue pesepsa yuebH020 6pemeHu.

Ha usyuenue xkypca otBoautcs 354., 3a rog 29 4. 5 yacoB BbINAAACT HA MPa3IHAYHBIC THU -1 Mas,
nporpaMma OyzieT MpoijieHa 3a cYeT YIUIOTHeHUS: Tpu u3ydeHuu: [nassl 1 « Xumudeckuii cocta
KIIETKI» YPOK 110 TeMe «BBenenue» u ypok «Heopranumueckue BemecTBa KJIETKW», « I 1aBbl 2
«CtpykTypa 1 QyHKIUH KIETKI» Ypoku «Sapo. [Ipokapuotsl, 3ykapuote» u ypok «O060011eHue mno
TeMe « XUMHYECKUI COCTaB KICTKU», « CTPYKTypa U QYHKIMH KICTKI» OynyT 0ObeJUHEHBI B OJUH YPOK;
a Taxoke 3a cuet o0obmanmx ypokos: O6o0ieHne mo reMaM « XUMHYECKHU COCTaB KIETKU» U
«CtpykTypa 1 QyHKIIUH KJICTKI», 00001IeHne 1Mo TeMaM «O0ecreueHne KIeTOK YHEPTUein» u
«HacnencrBennas uHbopmalys 1 peanusaius ee B KiIeTke», 00001eHue no remam «M3MeH4nBOCTDY,
«OCHOBHBIE 3aKOHOMEPHOCTH SIBIICHHI HACJIEJICTBEHHOCTH» 00bEANHAIOTCS B 1 Uac.

2. OcHosroe codepoicanue no memam.

BBEJIEHUE (1u)
buonorusa — Hayka o xkuBoi npupone. OCHOBHBIE IPU3HAKHU JKUBOTO. bronornueckue cucTtemMsl. YpOBHU
OpraHu3aIH KU3HH. MeTobl H3y4eHus: Ononoruy. 3HaueHne OUOIOTHH.

Ne Pazgen 3HaThb YmMmern
IPOrPaMMBI
BBenenue. | cmpoenue 00bsCHAMb. POTH OUOJIOTUU B (POPMUPOBAHUHU HAYIHOTO
(14.) ouono2uyeckux MHUPOBO33PCHUS; BKJIAJ OHOJIOTMYECKHMX TEOpUH B
00beKmos: KIETKH; | (OPMHpPOBAHHE  COBPEMCHHOW  €CTECTBEHHOHAYYHOM
BUJIAa W  DKOCHUCTEM | KAPTUHBI MHpPA; CIUHCTBO XMBOW W HEKHBOH TPUPOJIBI,
(cTpykTypa); POACTBO XUBBIX OPraHU3MOB; B3aUMOCBS3U OPraHU3MOB
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U OKPYXKaIOLEH CPebl;

8b1A6/1AMb  TPUCHIOCOONEHHSI OpPraHU3MOB K cpefe
oOuTaHus

cpasnusams: OHUONOTHYECKUE OOBEKTHI (XUMHYECKUN
COCTaB Te€J JKUBOM M HEXHBOW IPHUPOJBI), MPOLECCHI
(monoBoe M Oecrnoyioe pa3sMHOXKEHHUE) U JCNIaTh BBIBOJIBI
Ha OCHOBE CPaBHEHUS;

AHAU3UPOBAMb U  OYEHUBAmMsv PA3TUYHbIE THUIOTE3BI
CYIITHOCTH KU3HU, POUCXOKICHUS )KU3HHU U YeIIOBEKa
HaxoOoums WHPOPMAIIUIO O OMOIOTHYECKHX OOBEKTaxX B
pa3IMYHBIX HCTOYHUKAX (yueOHbIX TEKCTaX,
CIPaBOYHUKAX, Hay4YHO-TIOMYJISIPHBIX U3AHUSX,
KOMITBIOTEPHBIX 0a3axX NaHHBIX, pecypcax WHTepHeT) u
KPUTHYECKH €€ OIICHUBATB;

UCTIOJIb30BaTh MPUOOPETCHHBIC 3HAHWS M YMEHHS B
MPAKTUYECKON JEATEIbHOCTH W TOBCEIHEBHOW KU3HU
JUISL: COOJTFOZICHUSI TIPABWJI MOBEICHUS B MPHUPOTHOM
cpeze.

Pasnea 1. KJIETKA — EJWHALIA )KUBOTO (16 v)

Tema 1.Xumuuecknii coctaB KiaeTku(S 4)

buonornueckn BakHblE XHMHUYECKHE 31eMeHThl. Heopranumdeckue (MHUHEpalbHbIE) COECIUHEHMS.
buononumepsl. YrieBonsl, aunuasl. benku, ux crpoenue u ¢pyHkuuu. Hyknennossie kucnotsl. ATO u
OPYrue OpraHu4eCcKrue COCAMHEHUS KIETKH.

Tema 2.CTpykTypa 1 pyHKIIUM KJIeTKHU(4 1)

Pa3Butue 3HaHui o kierke. Kierounas reopus.

[Tutoriaszma. [1na3marnueckas memOpaHa. DHjoI1a3MaTueckas cetb. Kommueke ['onbmku u
JM30COMbI. MUTOXOHAPHUH, TUIACTH/IbI, OPTaHOU B! ABMKEHHUS, BKIIOUeHU. Sapo. CTpoeHune u GyHKIUH
XPOMOCOM.

[TpoxapuoThl U 3YKapHUOTHI.

Tema 3.00ecneuenne KjaeTok IHeprueii (3 u)

OOMeH BemecTB W TMPEBpAIICHHUE JHEPTUU — CBOWCTBO JKUBBIX OpraHu3MoB. DoTocHHTES.
[Ipeobpa3oBaHue YHEPTHH CBETA B SHEPTUIO0 XUMHUECKUX cBsA3eil. O0ecneueHue KIeTOK SHEprueii 3a cuer
OKHCJICHHSI OPTaHMYECKHUX BEIIECTB 0e3 ydacTusi KHCIOpoaa. BbHomorndeckoe OKUCIECHHE NPU YIaCTHH
KHCJIOpOJa.

Tema 4. HaciencrBenHasi uH(OpMAaLUA U peajin3anus ee B KieTke (4 9)

I'enernueckas nuadopmanmst. ['en. I'enom. Ynsoerne JIHK. O6pazoBanue nnpopmannonnoit PHK mo
matpure JIHK. I'enetrueckuii kon. buocunres 6enkoB.

Bupycsl. [Ipodunaxruxa CITNa.

Hemoncmpavyuu

CXeMbl, TaOJIHUIIBI, TPAHCIIAPAHTEL- U POCTPAHCTBEHHBIE MOIEINH, MILTIOCTPHPYIOIIME: CTPOCHUE
Moutekyn oenko, mosekyisl JIHK, monexkyn PHK, npokapuoTnyeckoil KJIeTKH, KIETOK KUBOTHBIX U
pacTeHuii, BUPYCOB, XpoMocoM; ynBoeHnue monekyn JIHK; Tpanckpumiuio; reHeTH4ecKuil Kog;
OrocuHTe3 OCITKOB; OOMEH BEIIECTB W NIPEBPAICHHS YHEPTUH B KJIeTKe; poTocuHTe3. [lnHaMUUeCcKue
nocobus «bunocunres 6enka», «CTpoeHHE KICTKY.
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XpOMOCOM;
CYWHOCTb ODUONIOSUHECKUX
npoyeccos: pa3MHOXKEHUE,
MIPEBPAIICHUS SHEPTUH B
IKOCUCTEMaX u ouocdepe;
8K1a0 svioarouuxcs yuenvix (P.
I'yk, P.Bupxos, K. bap, M.
[neitnen, T. llIBann) B pa3BuTHe
OUOJIOTHYECKOI HAyKU;
Ouono2UYECKYI0 MEPMUHONOLUIO
LUTOJIOTUS, TUAPODUIHHBIE
coerHEeHus, TUIPo(HOOHbIE
COEIMHEHUS, MUKPOIJIEMEHTHI,
MaKpOAJIEMEHTHI,
YIBTPAMUKPOIJIEMEHTHI,
OMOTIONIMMEPBI, TOTUTICTITH/IBI,
3YKapHOTHI, IPOKAPHOTHI,
TaruIOUHBIN HA0OP XPOMOCOM,
TOMOJIOTUYHBIE XPOMOCOMBI,
JUTUTIOUTHBIA HA00P XPOMOCOM,
KapHOTHUII T€H, MAaTPUYHBIH
CUHTE3, TPUIUIET, TPAHCKPHUIIIIHS,
TPaHCIISILINA, BUPYC, TOMEOCTa3,
OpraHusM, MeTaboIn3M,
JTUCCUMMIIALIUS, OpOXKEHHE,
TJIMKOJIN3, aCCUMILISITHS,

Ne Paznen 3HaTh YmeTh
IPOrpaMMBl
1. OCHOBHbIE NOJIOJNCEHUS 00bACHAMb: POIL OMOJIOTUU B
KIIETKA — OHMOJIOrMYECKHUX TEOPHid (bopMHUpPOBAHUN HAYIHOTO
EJINHULIA (xnerouHas); MHUPOBO33PEHUS; BKJIA]] ONOJOTHUECKUX
AKHUBOTI'O (16 cmpoeHue OUONI0SUYEeCKUX Teopuii B OpMUPOBAHUE COBPEMEHHOM
4) 00beKmoa: KIIeTKH; TCHOB U €CTECTBEHHOHAYYHOW KapTUHBI MUPA;

€IMHCTBO KMBOW M HEXKUBOU MPUPOBI,
POJICTBO KHUBBIX OPTAHU3MOB;

peuiams d1IeMEHTapHbIe OMOXUMUYECKHE
3a/1a4u;

cpasHusamy: OUONOTHYECKHE OOBEKTHI
(XMMUYECKUI COCTaB TEJ KUBOU U
HEXMBOW IIPUPOIBI) U JIEIaTh BBIBOABI Ha
OCHOBE CPaBHEHUSI;

HaxoOums WHOOPMAIIHIO O
OMOJIOrHYECKUX 00BEKTaX B PATMYHBIX
HUCTOYHUKAX (Y4EeOHBIX TEKCTaX,
CIPABOYHUKAX, HAYYHO-TTOMYIISIPHBIX
U3JIaHUSIX, KOMIIBIOTEPHBIX 0a3ax JIaHHBIX,
pecypcax VIHTepHET) U KPUTUUYECKHU €€
OLICHUBATh;

UCTIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS U
YMEHUS B IPAKTHYECKOMN IEATEIIbHOCTU U
MTOBCEIHEBHOM XKU3HU JUISL:

coOmroieHust Mep MPOPUITAKTUKH
OTpaBJICHU, BUPYCHBIX U JIPYTHX
3a00J1eBaHU, IPaBUII IOBE/ICHUS B
IIPUPOAHON CpENe; OKa3aHus IIEPBOM
MOMOIIY MIPU MPOCTYAHBIX U JPYTUX
3a00JIeBaHUSX, OTPABICHUH MTUIIICBHIMU
MPOAYKTAMU;

Paznen 2. PASMHOKEHUE U PASBBUTHUE OPTAHU3MOB (6 1)

Tema 5.Pa3zmHo:keHue opranu3mMoB (4 1)
Henenue knetku. Murtos. becnonoe u nonosoe pasmHoxeHue. Meiio3. O0pa3oBaHUE MOIOBBIX KIETOK
U OIUIOIOTBOPEHHUE.

Tema 6.MuauBUIYaIbHOE PA3BUTHE OPTaHU3MOB (2 1)

3apozplieBoe M MOCTAIMOPHOHANBHOE pPa3BUTHE OPraHW3MOB. BiMsHuE aikorons, HUKOTHHA W
HApKOTHUYECKHX BEIIECTB Ha pa3BUTHE 3apojbllia 4enoBeka. OpraHusM Kak eIWHOE LeJoe.
Hemoncmpayuu

CxeMmbl, TaONMUIbl, TPAHCIIAPAHTHI U Y4eOHbIE (PUIBMBI, WILTIOCTPUPYIOIINE: AeJICHHE KIETKU (MHUTO3,
Mei03); crmocoObl 6ecronaoro pa3MHOXKEHUsS; (pOPMUPOBAHHE MYKCKHX M JKEHCKUX MOJOBBIX KIIETOK;
OILJIOJJOTBOPEHUE y PACTEHHM M YKUBOTHBIX; WHIAMBUAYAJIbHOE DPA3BUTHE OPraHM3Ma; B3aUMOBIUSHUE
yacTell pa3BuUBarouIerocs 3apopsima. JluHamudeckoe mnocobue «Jlenenue kinetku. MuTo3z u Menos».
Copycbl KOMHATHOTO MAanoOpoTHHKA (Hedpoenuca uiu aiuanTyma).

Ne Paznen 3HaTb VYMeThb

IIPOrpaMMBbI




MEPMUHONOSUIO U
CUMBONUKY KU3HECHHBIH
LIUKIJI, TTIOJIOBOE
pasMHOXKEHHE, OecTonoe

2. cywHoOCmb 00bACHAMb. POIICTBO KUBBIX OPTaHU3MOB;
PASMHOXEHM | 6uonocuuecxkux OTPUIIATENIFHOE BIVSIHUE AJIKOTOJIsL, HHKOTHHA,
E U PABBUTHUE | npoyeccos: HAapKOTUYECKUX BEILIECTB HA pPa3BUTUE 3apOAbIIIA
OPTAHU3MOB | pa3MHOXEHHE, YEJIOBEKA; BIUSTHUE MYTar€HOB HA OPTaHU3M
(6 4) OIUIOIOTBOPEHHUE, YeNIOBEeKa, IKOJIOTHYECKUX (PAKTOPOB Ha
buonozuueckyro OpraHU3MBl;

cpasnusams. GUOIIOTUIECKHE OOBEKTHI (3apOJIbI-
II1 Y€JIOBEKa U IPYrUX MJICKOMUTAIOIINX,
MI0JI0BOE U OECIoyoe pa3MHOXKEHUE) U 1eTIaTh
BBIBOJIbl HA OCHOBE CPABHEHUS;

pa3MHOXEHHE, Haxooums UHPOPMALIHIO O OMOIOTUIECKUX
raMeTOTreHe3, OBOTEHE3, | 00BEKTax B PA3IUYHBIX UCTOYHHKAX (YICOHBIX
CIIepMaTOreHes, TEKCTax, CIPABOYHUKAX, HAYYHO-TIOMYJISPHBIX
OILJIOZOTBOPEHUE, U3JIaHUSIX, KOMITBIOTEPHBIX 0a3ax TaHHBIX,
JIBOMHOE pecypcax HTEpHET) U KPUTUUECKH €€
OILJIOZOTBOPEHUE, OLIEHUBATb;

BHYTPEHHEE 1 Hapy)KHOE | UCIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUS B
OILJIOZOTBOPEHUE, MPAKTUYECKOMN NeATETbHOCTH U TOBCEAHEBHOM
OHTOT'EHE3, JKU3HU JUISL:

AMOpHOTEHE3, coOmroneHnst Mep MPOPUITAKTUKH CTPECCOB, Bpe/I-

HBIX IIPUBBIYEK (KypEHUE, aJIKOTr0JIN3M, HAPKOM-
aHWs1); IPABHJI TIOBEJICHHS B TIPUPOTHOM Cpe/Ie;
OILICHKH dTUYECKUX aCTIEKTOB HEKOTOPHIX UCCIEI-
OBaHUH B 0071aCTH OMOTEXHOIOTHH (KJIOHUPOBa-
HUE, HICKYCCTBEHHOE OIJIOOTBOPEHHE).

Pasgea 3. OCHOBbI TEHETUKU U CEJIEKLIUH (13 1)

Tema 7. OcHOBHbIE 3aKOHOMEPHOCTH SIBJIEHUI HACJIEeACTBEHHOCTH (5 )

I'enetnka — Hayka O 3aKOHOMEPHOCTAX HACJIEACTBEHHOCTH U WM3MEHYMBOCTU OPIaHHM3MOB.
Monorubpunnoe ckpemuBanue. [1epBoiit 1 Bropoii 3akoHsl Menaens. ['eHotun u penotumn. AnnenbHbie
reubl. lurubpunHoe ckpeniuBanue. TpeTuil 3akoH Menaens. XpoMOCOMHasi TEOpHs HACIEICTBEHHOCTH.
I'enernka nomna. ITonoBeie xpomocoMsel. HacnenoBanue, CLIETUIEHHOE C MTOJIOM.

Tema 8. 3akoHOMepHOCTH U3MEHYNBOCTH (4 )

Monu¢ukanmoHHass ¥ HAcJEICTBEHHAss  M3MEHYMBOCTb. KoMOMHATMBHas  M3MEHYHMBOCTD.
MyTanuoHHass HW3MEHYMBOCTh. 3aKOH TOMOJIOTUYECKUX PSJIOB  HACJIEICTBEHHOW HM3MEHUMBOCTHU
H. . BaBuiioBa. HacnenctseHHas M3MEHYMBOCTh 4elloBeKa. JIedeHMe M NMpenynpexIeHue HEKOTOPBIX
HACJICICTBEHHBIX OOJIE3HEN YeI0BeKa.

Tema 9.I'eneTnka u cejexuusi(3 u)

OpoMamiHMBaHME KaK HauajdbHBIN 3Tan cenekiuu. Yuenue H. M. BaBunosa o nenTpax
MPOUCXOKICHUS KYIbTYPHBIX pacTeHUN. MeToIbl COBPEMEHHOM CENEKIMU. YCIexu cenekuu. [ ennas u
KJIeTOuHas uHxxeHepus. Kinonuposanue.

Jlemoncmpayuu

Cxembl, Tabnu1sl, potorpaduu u repbapHbie MaTepHabl, HIUTIOCTPUPYIOIIIE: MOHOTHOPUIHOE
CKpEeLIMBaHUE; TUTHOPUIHOE CKPELIMBAHUE; IEPEKPECT XPOMOCOM; HEIIOIHOE JOMUHUPOBAHUE;
HaCJIeIOBaHKE, CLIETUIEHHOE C ITOJIOM; MyTalluH (pa3iIndHbIe MOPOBl COOAK, YACTUUHBIN aTbOMHU3M U
HeoObIYHasA (hOpMa JUCTHEB Y KOMHATHBIX PACTEHHM, €CJIN €CTh BO3MOXKHOCTh — KYJIBTYpPbl MyTaHTHBIX
JUHUAN 1Pp030(UIIbI); MOAM(PUKALMOHHYIO H3MEHYUBOCTD; LIEHTPHI MHOTOOOPA3HsI U IPOUCXOMKICHUS
KyJbTYPHBIX PACTEHHI; UCKYCCTBEHHBIN 0TOOpP; TMOpHIN3aINIO; HCCIEI0BaHUS B 001aCTH



o6uorexnonoruu. Jlunamuueckoe nocooue «Ilepekpect xpomocom». CeMeHa ropoxa ¢ pa3HbIM
¢dbenotumnoM (rajakue, MOPIIMHUCTBIE, KEIThIE, 3€JICHbIE).

Ne Paznen 3HaTh VYMmeTn
IpOrpaMMbl

3. OCHOBHbIE NONOHCEHUS. 00bACHAMD: POJIb OMOJOTUH B POPMHUPOBAHUU
OCHOBbI 3akoHOB I "MeHnpens, HAyYHOTO MHPOBO33PEHUs; BKJIA]] OMOJIOTHYECKUX
I'EHETUKM | 3akOHOMEpPHOCTE Teopuii B opMUpOBaHNE COBPEMEHHOMN
n HU3MEHYUBOCTH; €CTECTBEHHOHAYYHOM KapTUHBI MUPA;
CEJIEKIUMN | cmpoenue buonocuueckux OTPUIIATENIFHOE BIVUSIHUE AJIKOTOJIsI, HHKOTHHA,
(13 v) 00beKmos: TEHOB U HApKOTUYECKHUX BEIIECTB HA PAa3BUTHUE 3apObIIIa

XpOMOCOM;

BK1A0 BbIOAIOUWUXCSL
yuenvix(l. Menoeno, T
Mopean, HH. Basunos, U.B
Muuypun) B pa3BuTHE
OMOJIOTNYECKOI HayKH;
OHMOJIOTHYECKYIO
TEPMUHOJIOTHIO U
CHMBOJIMKY TCHETHKA, TCH,
T€HOTHUII, U3MEHYHUBOCTD,
HACJICJICTBEHHOCTb,
(heHOTHI, aJIeNTbHBIC TeHBI,
TOMO3HIOTa, TeTePO3UTOTa,
JOMUHAHTHBIN ITPU3HAK,
MOHOTHOPHUIHOE
CKpEIIBAHNUE,
PELIeCCHBHBIN PU3HAK,
JUTUOPUTHOE CKPEIMBaHUE,
rpyIIa CIETUICHUsI, TEHOM,
TOMOT'aMETHBIN I0JI,
reTeporaMeTHBIH TI0J,
HOpMa PEaKIIHH,
HACJIC/ICTBEHHBIC
3a005€BaHus, CCIEKIINS,
COPT, IITaMM, TIOpOJIa,
OMOTEXHOJIOTHsI, TCHHAS
WH)KEHEPHs1, KIIOHUPOBAaHUE,
TPAHCTEHHBIC OPTAHU3MBI.

YeNl0BeKa; BIUSHUE MyTareHOB Ha OPTaHu3M
YeJI0BEKa, IKOJIOTUIECKUX (PAKTOPOB Ha OPraHU3MBI;
MIPUYUHBI HAPYILICHUH pa3BUTHS OPTaHU3MOB,
HACJICJICTBEHHBIX 3a00JIeBaHU, MyTaIUH,
peuwiams dIeMEHTapHble OMOJIOTUYECKUE 3a]a4uu;
COCTAaBIISITh DJIEMEHTAPHBIE CXEMbI CKPEIIMBAHUS
8bl167151Mb UCTOYHUKU MYTAareHOB B OKpY>KaromIeu
cpene (KOCBEHHO);
cpasHugams. OUOIOTHYECKHE 00BEKTHI, MPOIIE-CChI
U JIeaTh BHIBOJBI HA OCHOBE CPAaBHEHHS;
AHAU3UPOBAMb U OYEeHUBAMb TI00ATLHBIE
HKOJIOTUYECKUE TPOOJIEMBI U IIyTH UX PELICHHUS,
MOCJIEACTBUS COOCTBEHHOM JEATEIHHOCTHU B
OKpYXKaroUIeH cpelie;
Haxooums WHGOPMAIUIO 0 OMOIOTHYECKUX
00BbEKTaX B PA3IMYHBIX HCTOYHHUKAX (yU4EOHBIX
TEKCTaX, CIIPABOYHHUKAX, HAYYHO-TIOMYJISIPHBIX
M3IaHUAX, KOMIBIOTEPHBIX 0a3aX JaHHBIX, pecypcax
WuTepHeT) ¥ KpUTHYECKH €€ OLIEHUBATD;
UCIIONIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUS B
MIPAKTUYECKOM NeSTeTLHOCTH U TOBCEAHEBHOM
YKU3HU JUISL:
coOurofieHHst Mep NPOPUIAKTUKN BpPEIHbBIX
IIPUBBIYEK (KypEHHUE, AJIKOTOJIN3M, HADKOMaHUS);
MIPaBUJI TIOBEJCHUS B IIPUPOTHOMN CPEIE;

OLIEHKHM 3TUYECKHX aCIeKTOB HEKOTOPHIX
UCCIIEIOBaHU B 001acTU OMOTEXHOIOTUN
(KJIOHMpOBaHUE, UCKYCCTBEHHOE OILIOI0TBOPEHHE).

2.1. Ilepeuenv KOHMPONLHBIX U 1AOOPAMOPHBIX PAOOM.:

I'nmaBa (paznen)

No

Tema

I'maBa 1.

KIJICTKU.

XUMHAYECKUH COCTaB 1

JTyKa»

JI.LP.Ne 1 «IIma3zmoinns ¥ geniia3Moiin3 B KJIETKaX KOXKUIIEBI

TKaHsAX).

2 | JI.P.Ne 2 «Karanutudeckass akTUBHOCTh (DEpPMEHTOB B )KHBBIX

I'maBa 2. CtpykTypa U GyHKIUHU 3

KJICTKU.

JL.P. Ne 3 « CtpoeHue pacTUTENbHOMN, )KUBOTHOU, TPUOHOM U
OaxTepuaIbHOU KIETOK 0]l MUKPOCKOIIOM»




I'masa 3. O0ecneueHue KIETOK
SHEPrUeH.

I'maBa 4. Hacnencrsennas
nH(bOpMAIUs U peaau3alus ec B
KJIETKE .

I'maBa 5.PasmHoxeHune
OpraHU3MOB.

I'maBa 6. UnguBuayansHoe 4 | J.LP.Ne4 «BpisiBeHHE NPU3HAKOB CXOJCTBA 3apOJIbIIIEH
pa3BUTHE OPTaHNU3MOB YeJI0BEKa U IPYIMX MJIEKONUTAIOMIMX KaK JOKa3aTeIbCTBO UX
POICTBAY.
I'maBa 7. OcHOBHBIE 5 | JL.P.Ne5 2CocraBnenue cxeM ckpelniuBanus. Pemenue
3aKOHOMEPHOCTH SIBJICHUI TFEHETUYECKUX 3a7a4y»
HACJIEICTBEHHOCTH
I'maBa 8. 3akoHOMEpHOCTH 6 | JI.P. Ne 6 «/13MeHUMBOCTb, TIOCTPOEHUE BApUALIMOHHOTIO psJa
U3MEHYUBOCTH Y BapUALMOHHOW KPUBOW»
7 | JLPNe7 «BpIsiBIeHNE UCTOYHUKOB MYTAar€HOB B OKPYXKaIOLIEH
Cpelie ¥ OLICHKA BO3MOXKHBIX ITOCIEICTBUN MX BIMSHUD)
1 | *T'onoBasi konmponvnas paboma.

BBIJICJICHHE OLICHOYHBIX PA0OT * ;KMPHBIM IIPU(TOM, KypPCHBOM.

2.2. Konuuecmeo 4aco8, KOHMpPOIbHbIX pabom, RpaKmuyeckux pabom no yemsepmsm, 3a 200

YerBepTh Bcero gacoB 1o KomuaectBo x/p KomuaectBo ni/p
peaAMETY

1 yeTBepTh 0 0

2 yetBepTh /1 0 2

HOJTYTOTNE

3 4eTBEpTH 0 3

4 geTBepTh / 1 2

2 mosyrogue

Tox 1 7

Pa3nen: «KAJJEHJAPHO-TEMATUYECKOE TIJIAHUPOBAHUE

Ne HaumenoBanue marepuana Komuuect Joma Jlara
-BO 4acoB
I'naBa 1 . XumMu4eckuii cocTaB KJIeTKH (549acoB)
Bsenenue. Heoprannueckue coequnenust. JI.PNe | §1 02.09.
«lInazmonus u oennazmonus 6 K1emrax KO*CUYbl yKa»
VriaeBoasl, TUITHIEI §2 09.09.
Benku, ux crpoenue u pynkuun. JLPNe 2 «Kamarumuyeckas §3,4 16.09.
AKMUBHOCb (PEPMEHMOB 8 IHCUBLIX MKAHSXY.
HyxknenHoBbIe KUCTOTHI §5 23.09.
AT® u npyrue opraHn4eCcKue COCIMHEHUSI KIIETKU §6 30.09.
I'maBa 2. CTpykrypa u pyHKkiun kiaeTku (3 daca)
Krnerounast teopus. §7 07.10.
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7 [Tna3marnyeckas memOpana. [{utoruiasma u ee OpraHoOUIbI. §8,9 14.10.
JI.P. Ne 3 « Cmpoenue pacmumenbHOU, HCUBOMHOU, 2PUOHOU U
OakmepuanbHouU K1emoK o0 MUKPOCKONOM»
8 SAnpo. [Ipokapuotsl, 3ykapuoTsl . O6obuerue no memam § 10 21.10.
«Xumuueckuil cocmas knemkuy, « Cmpykmypa u ¢hyHkyuu
KJIemKu»
I'naBa 3. O0ecnevyenne KjIeTOK IHeprueii (3 yaca)
9 ®dorocuHTE3 § 11,12 11.11.
10 | ObecnieueHne KIETOK IHEPTUEH 3a cUET OKUCICHUS § 13 18.11.
OpPTaHUYECKHX BEIIECTB 03 yJacTusi KHCIOpoa
11 | buonornueckoe OKMCIEHUE MPU YYACTHH KUCIOPO/A. § 14 25.11.
I'naBa 4. HacuencreenHasi nHgopManusi H peaju3anus ee B KjeTke (4 4acoB)
12 I'enetnueckas nadopmanus. Ynsoenue JJHK § 15 02.12.
13 | O6pazoBanue unpopmannonnoit PHK no marpune IHK. § 16 09.12.
I'eneTnueckwii ko.
14 | buocunres 6enKoB. Perynsiust TpaHCKPUIIIIUK U TPAHCIISALUH. § 17 16.01.
15 | Bupycsl. ['ennas u kierounast umxxerepus. Oo6obwenue no § 20, 21 23.12.
memam: «Obecneuenue Kiemok sHepaueiy, «Hacnedcmeennas
ungopmayus u peanuzayus ee 8 KiemKey
I'maBa 5. PazmHoxeHHe opranu3moB (3 Jaca)
16 | Jlenenue kietku. Murtos §23 13.01.
17 | becnonoe u nonoBoe pazMHOkeHHE. Meio3. § 22,24 20.01.
18 | OGpa3oBaHue MOJOBBIX KJIETOK U OTUIOJOTBOPECHHE § 25 27.01.
I'naBa 6. UuanBuayaibHOE pa3BUTHE OPTraHU3MOB (2 yaca)
19 | 3apoapliieBoe U NOCTIMOPHUOHAIBHOE Pa3BUTHE OPraHU3MOB. § 26,27 03.02.
JI.P.Ne4 «Buisisnenue npu3sHakog cxoocmea 3apooviuieti
yenoseKka u Opyeux MaAekonumarouux Kaxk 00KasamenbCmeo ux
poocmeay.
20 | OpranusMm kak enuHOE 11enoe. Obodwenue no meme. § 28,29 10.02.
«PasmHodrcenue u uHOUBUOYAIbHOE pa3gumue Opeanu3mo8y
I'naBa 7. OcHOBHbIE 3aKOHOMEPHOCTH SIBJI€HHII HACIEICTBEHHOCTH (5 4acoB)
21 | MonorubpuaHoe ckpeuiuBanue. [lepBblit 1 BTOpOit 3aKOHBI § 30 17.02.
Mennens. JI.PNe5 « Cocmagnenue cxem cKkpeuwu8anus.
Pewenue cenemuyecxkux sadauy
22 | I'enotun u penorun. AsiensHble TeHbl. Juruopunnoe § 31,33 02.03.
ckpewmBaHue. Tpetuii 3akoH Menaens.
23 | CueruieHHOE HaAcCIeIOBaHUE TEHOB §34 16.03.
24 | I'eneTtuka nona. §35, 36 06.04.
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25 | B3aumopneiictBue renoB. [{uroruiazmaruueckas § 37 13.04
HACJIEZICTBEHHOCTh. B3anMoielicTBrE TeHOTHIIA U CPEbl IPU
(hopMHpPOBaHUY TTPU3HAKA.
I'naBa 8. 3akoHOMepHOCTH M3MEHYHMBOCTH (2 Haca)
26 | MoaudukarmoHHas U3MEHYHUBOCTD. § 38 20.04
KomOunaTtnBHAs n3MeHYUBOCTE. JI.P. No 6 «Hs3menuusocme,
nocmpoeHrue 8apuayuoHH020 poda U 8apUAYUOHHOU KPUBOL»
27 | MyrauroHHasi U3MEHYHUBOCT. § 39,40 27.04
HacnencrtBennas n3sMeHYHBOCTE uenoBeka. JI. P Ne7
«Buisenenue ucmounuxos mymaeenog 6 okpysicaroweli cpeoe u
OYEHKA BO3MONCHBIX NOCAe0CMBULL UX GIIUSHUSLY
IX. I'eneTuka u cenexnus (1 gac)
28 | OgoMalllHUBaHHE KaK HAaYAJILHBINA 3Tal CeIeKIINU. MeTOmbI §42,43 18.05.
CCIICKIINN Coo0mr.
«[Tomumuonaus,
OTHAaJICHHas
THOpUIM3aLHsL,
HCKYCCTBEHHBIH
MyTaFCHe3 " UxX
3HAYCHHUEC B
CEJICKIINUU. YCIIEXH
CCIICKIIUH»
29 | T'onoBast KOHTpOJBbHAs padoTa. 25.05.
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COMMACOBAHO COITACOBAHO

[poToKon 3aceaHHA METOIHYECKOD COBETA SamecTrrens gupeKTopa mo YP
MBEOY Kospunosckas COILII
On 16.08.2019 roaa M | 19 asrycia 2019 rona

M Kowenesa JLIL A é:‘ x Epmarosa M.C.

Moanuck pykorontrens MO Topmice
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