AHHOTanus K pado4eii nporpamme mo 6mosorun 11 kiaace

[Tpumepnas pabouas nmporpamma o 6uonoruu st 10 - 11 kimacca (6a30BbIi ypOBEHB) €
MCTOJb30BaHnEM 00opynoBanus neHTpa «Touka pocray. Ha 6a3e nentpa «Touka poctay
o0ecrieynBaeTcsl peanusanus 00pa3oBaTeIbHBIX IPOTPAMM €CTECTBEHHO-HAYYHOH U
TEXHOJIOTUYECKON HAIIPABJIEHHOCTEN, pa3pab0TaHHBIX B COOTBETCTBUU C TPEOOBAHUSIMHU
3aKOHOJATENIbCTBA B cepe 0Opa3oBaHUs U ¢ yUETOM pekoMeHaauuid denepaibHOro oneparopa
yuebHoro npeameta «buonorus». McnonpzoBanue odopynoBanus «Touka poctay mnpu
peanuzauuu nanHoi OIl mo3BossieT co3AaTh YCIOBUS:

. JUTSL pacIIMPEHUs COACPKAHUS IKOIBHOTO OMOJIOTHYECKOTO 00pa30BaHUs;

° JJIs1 IIOBBIIIICHU S MO3HAaBaTEIbHON aKTUBHOCTH 06yanOHII/IXC$I B €CTCCTBCHHO-
Hay4YHOU 00J1acTH;

. JUIS pa3BUTHS JIMYHOCTH peOEHKa B mpoliecce o0ydeHus: OMOJI0TuH, ero

criocobHocTel, popMHpPOBAaHUS U YIOBIETBOPEHUS COLMAIBHO 3HAYMMbIX HHTEPECOB U
MOTPEOHOCTEN;

® JIIs pa6OTBI C O)IapéHHBIMI/I IOKOJIbHUKaMH, OpraHru3al uX pasBuTUA B
pa3IMYHbIX 00JaCTsIX 00pa30BaTENIbHOM, TBOPUECKOH 1€ATEIbHOCTH.
Pabouyas nporpamma amst 10 — 11 kimacca coctaBiieHa B COOTBETCTBHU CO CIIEIYIOITUMU
HOpMaTUBHBIMU JOKYMCHTAMU U HOPMATUBHBIMH aKTaAMMU:
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Pabouast nporpamma
1o yueoOHomy npeamery «buosorus»
11 kaace

(c ucnosib30BaHUEM ITU(DPOBOTO M AHAIIOTOBOTO 00OPYI0BAHUS IIEHTPA ECTECTBEHHOHAYYHOW 1

TEXHOJIOTMYECKOM HampaBlIeHHOCTEH 1ieHTpa « Touka pocTay)

Cpoxk peasu3anuu NporpaMmsbl
(ma 2023 /2024 ydeOHBIH TO)

CocraBUTeNb:

Bonoauna T.M.yuutens 6uosoruu

¢. Urpumxoe - 2023



HOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma no reorpaduu i 11 kiiacca cocraBieHa Ha OCHOBE:

1. ®denepanbHbIil 3ak0H OT 29.12.2012 No 273-D3 (pen. ot 31.07.2020) «O6 obpazoBanuu B
Poccuiickoit @enepanuuy (¢ u3M. u Jo1., Beryi. B cuty ¢ 01.09.2020) — URL: http://www.
consultant.ru/document/cons_doc LAW 140174 (mata o6pamenus: 10.04.2020).

2. [Tacnopt HanroHanbHOTO NIpoekTa «O0pa3oBanue» (yrB. npesuguymom Coseta npu
IIpesunente P® no crparernyeckoMy pa3BUTHIO M HALIMOHAIBHBIM IIPOEKTaM, IIPOTOKOJ OT
24.12.2018 N 16) — URL: //https://login.consultant.ru link ?req=doc&base=LAW-
&n=319308&demo=1 (mara obpamenus: 10.04.2021).

3. lNocynapcrBennas mporpamma Poccutickoit @enepanun «Pa3Butre o6pazoBaHus»
(Y1Bepxnaena [locranoBnenuem [IpaButensctBa PO ot 26.12.2017 N 1642 (pen. ot 22.02.2021)
«O0 yTBepKIeHUH rocyIapcTBeHHON porpammel Poccuiickoit deneparuu «Pa3putne
obpazoBanus» — URL: http: //www.consultant.ru document cons doc LAW 286474 (nara
obpamenus: 10.04.2021).

4. [Ipodeccrnonanbublii crangapt «Ilenaror (megarornyeckas 1€ATeIbHOCTD B
JIOTIIKOJIbHOM, Ha4aJIbHOM 00111eM, OCHOBHOM 00I1IeM, cpeiHeM o01ieM 00pa3oBaHuH ),
(BocmuTaTensb, yaurens)» (ped. ot 16.06.2019 r.) (Ilpukaz MunuctepcTBa Tpyaa ¥ COIMATBHON
3amuThl PO ot 18 oxTs6ps 2013r. Ne 544H, ¢ ©I3SMEHEHUSIMH, BHECEHHBIMH NPUKA30M
MunuctepctBa Tpyaa u couzamiutel PO ot 25 nexadps 2014r. Ne 11151 u ot 5 aBrycra 2016r.
No 422n) — URL: // http://mpodcranmaprnenarora.pd (mata oopamenns: 10.04.2021).

5. ®denepalibHbII rocyAapcTBEHHBIH 00pa30BaTENIbHbIN CTaHIAPT CPETHETO OOIIETO
obOpazoBanus (YTBepKIeH prukazoM MuHHCTEpCTBa 00pa3oBaHus U Hayku Poccuiickoi
Oenepanun ot 17 mas 2012 r. N 413) (pen.11.12.2020) — URL: https://fgos.ru (nata
obpamenus: 10.04.2021).

6. [TpoekT koHuenuuu yaednoro npeameta «buonorusi» ot PI” «buonorus» nox
pykoBoacTeom JI.B.Pebpukona. 22.09.2017,
7. ®denepanbHbIil  MEpeYeHb YICOHHKOB, PEKOMEHYEMbIH K HCIIOJIb30BAHHIO TIPH

pealin3aliy UMEIOLUX FOCYIapCTBEHHYIO aKKPEIUTAIII0 00pa30BaTeIbHbIX POrpaMM
Ha4yaJbHOTO 0OIIEro, OCHOBHOIO 00111ero, cpeaHero oodmero oopazoanus (I1pukas
MunuctepctBa mnpocpenieHust PO ot 28 nexadps 2018 r. N 345).

8. VYueonsiii mman MBOY Jlyranckoit COILl Ha 2023-2024 y4eOHbli TOI.

PaGouas mporpamma cocraBiieHa Ha OCHOBEABTOPCKOM mporpammbl kKypca [lonomapesa
N.H.,Kyumenko B.C., Kopaumosa O.A., IparomunoB A.I'., Cumonosa T.C. buonorus: 5-11
knaccel: iporpammbl/[.H. Ilonomapera, B.C. Kyumenko, O.A. Kopuunosa u nip.]- M.:
Benrana-I'pad, 2017. —400 c.

YueOnuk buonorus 11 xnace (6a3ossiit ypoenb)U.H. Ilonomapesa, O.A.Kopuunosa, T.E.
Jlomunuuaa. MockBa « Benrana - I'pad» 2020

Hean n 3agaun y4eOHOro Kypca

Pabouas nporpamma yueOHOro npeamera «buosiorus» Ha ypoBHE CpelHEro o01ero
00pa30BaHuUs COCTABJICHA B COOTBETCTBUH C TPEOOBAaHUSIMHU K PE3yJIbTaTaM CPEJHEro 0OIIero
o0Opa3oBaHus, yTBEpKICHHBIMH DesiepaibHbIM rocy1apCTBEHHBIM 00pa30BaTEIbHBIM
cranzapToM U [IpumepHOit 0CHOBHOI 00pa30BaTeNbHON MPOTrpaMMBbl CpeTHETo OOIIEero
oOpa3oBaHusl.
ITporpamma pa3paboTaHa ¢ yueTOM aKTyalbHbIX 3a7a4 00y4eHUs, BOCIUTAHUS U Pa3BUTHS
oOyyaromuxcs. [IporpaMma yduTeIBaeT ycinoBus, HEOOXOAUMBIE JUIs Pa3BUTHUS JIUYHOCTHBIX U
M03HABATEIbHBIX KAUECTB 00YJaIOLTHXCS.
Paboyas mporpamma y4uThIBa€T BO3MOKHOCTh MOJIyUYEHHsI 3HAHUH, B TOM YHCIIe Yyepes
MPAKTUYECKYIO IEATENIbHOCTh. B porpaMme coaepkutTcsi nepedeHb J1a00paTopHbIX U
MPAKTUYECKUX padoT.



OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O TIPEJMETA «bHOJIOTUSA»

B cucreme ecrecTBeHHO-Hay4yHOTO 00pa30BaHus OMOJIOTHS KaK yueOHBINH MPEeIMET 3aHUMAeT
BaXHOE MECTO B ((OPMHUPOBAHUU: HAYYHOU KAPTHHBI MUPA; (YHKIIMOHATIHHON IPaMOTHOCTH,
HE00X0AMMOM 7151 TOBCEAHEBHOM KHU3HH; HABBIKOB 3JI0POBOTO U O€30MACHOTO JUIS YeJIOBEeKa U
OKpY>KaroIel cpeibl 00pa3a JKU3HH; SKOJIOTHIECKOTO CO3HAHMS; [IEHHOCTHOTO OTHOIIEHHS K
YKUBOU NPUPOJIE U YEJIOBEKY; COOCTBEHHOMN MO3HUIMU 10 OTHOLIEHUIO K OMOJIOrH4ecKon
nH(pOpMAIINH, TTIOTy4aeMON U3 pa3HBIX HCTOYHUKOB.

N3y4yenue 6HOIOTUY cO3/1aeT YCIOBHS U1l JOPMHUPOBAHUS Y 00yHAIOMIUXCS
WHTEIUICKTYaJIbHBIX, TPAKIAHCKUX, KOMMYHUKAIIMOHHBIX U HHPOPMAIIMOHHBIX KOMITETCHIIUH.
OcBoeHue nporpaMMsl 0 OMOJIOTUH 00ECIIEYBAET OBJIaJICHUE OCHOBaMHU y4eOHO-
MCCIIEI0OBATENLCKOM eI TeIbHOCTH, HAYYHBIMUA METOJAaMHU PEIICHUS Pa3IMUHBIX TEOPETHUECKIX
Y TIPAaKTHYECKUX 3aj1a4.

W3yuenne 6rosnoruu oOecrieynBaeT: MpUMEHEHHE MTOTYUYeHHBIX 3HAHUH TS peleHHs
MPAKTUYECKUX U Y4eOHO-HMCCIIeIOBATEIbCKIX 33124 B M3MEHEHHOH, HECTaHIaPTHOM
CUTYalluW, YMEHHE CHCTEMATH3MPOBATh U 0000IIATh MOJyYeHHBIC 3HAHUS; OBJIA/ICHIE OCHOBAMH
MCCIIEIOBATENLCKOMN JIESITEEHOCTH OMOIOTHYECKON HAPaBIEHHOCTH W TPAMOTHOTO
o(opMIICHHS TIOJTYIEHHBIX PE3yIbTaTOB; Pa3BUTHE CIIOCOOHOCTH MOJICITUPOBATh HEKOTOPHIE
0O0BEKTHI M TTPOIIECCHI, TPOUCXOISAIINE B )KHBOU MTPUPO/IE.

IIporpamma yuyeOHoro npeamera «buoJiorus» onpeaesaser KOJIU4ECTBO YaCOB:
35 yacoB B 10 kiacce u 34 yaca B 11 kiacce, mo 1 yacy B HejeJ10.

I[Inanupyembie pe3yJibTaThl OCBOEHHUSI Y4eOHOI0 NpeaMeTa

BhImyckHUK Ha 6a30BOM YpOBHE HAYUHTCS:

. pacKphIBaTh Ha MPUMEpax poJib OMOJIOTUH B (POPMUPOBAHUH COBPEMEHHOM HAYYHOUH
KapTUHBI MUPA U B MIPAKTHYECKOU JEITEITBHOCTH JIFOJICH;

. MMOHUMATh U ONMCBIBATH B3aUMOCBSI3b MEXK]y €CTECTBEHHBIMU HayKaMu: OHOJIOTHEH,
(bU3NKOH, XMMHUEH; YCTaHABJIMBATH B3aUMOCBSI3b PUPOJTHBIX SBIICHHIA;

. MMOHUMATh CMBICII, Pa3JInYaTh U OMICHIBATh CUCTEMHYIO CBSI3b MEXKTY
OCHOBOIIOJIArAIONIMMHU OMOJIOTMYECKUMU TIOHSATHSMHU: KIIETKA, OPraHu3M, BHI, KOCUCTEMA,
ounocdepa;

. WCIIOJIb30BaTh OCHOBHBIC METO bl HAYYHOTO MO3HAHUS B YICOHBIX OMOIOTHYECKIX
UCCIIEIOBAHUSX, IIPOBOJAUTH IKCIIEPUMEHTHI 110 U3YUCHUIO0 OMOJIOTHYECKIX 0OBEKTOB SIBJIICHUH,
OOBSICHATB PE3yJbTaThl 3KCIIEPUMEHTOB, aHATU3UPOBATh UX, (POPMYITUPOBATH BHIBOJIBI;

. (dbopMynupoBaTh TUNIOTE3bl HA OCHOBAHUHU MPEIOKEHHONW OHOTIOrn4Yeckoi nHpopMaIuu
U TpeJyiaraTh BapUaHThl IPOBEPKU THIIOTE3;

. CpaBHHBATh OMOJIOTUYECKUE OOBEKTHI MEXKIY COOOM MO 3alaHHBIM KPUTEPHSIM, JIENaTh
BBIBO/JIbI U YMO3aKIIFOUEHHSI HA OCHOBE CPaBHEHNS,

. 000CHOBBIBAThH €IMHCTBO >KUBOM M HEKUBOU MPUPOIBI, POJICTBO KUBBIX OPraHU3MOB,
B3aMMOCBSI3U OPTaHU3MOB U OKPYXAIOIIeH cpe/ibl Ha OCHOBE OMOJIOTUYECKUX TEOPUH;

. MPUBOJUTH IPUMEPHI BEUIECTB OCHOBHBIX TPYIII OPraHUYECKUX COCUHEHUN KIIETKU
(6enKoB, JKUPOB, YIIIEBOIOB, HYKIEUHOBBIX KHCIIOT);

. pacrno3HaBaTh KIETKH (IPOKAPUOT U DYKAPHOT, PACTEHUI M JKUBOTHBIX) MO OMHMCAHUIO, HA

CXEMATHYCCKUX I/I306pa)KeHI/I}IX; YCTaHABJIMBATb CBA3b CTPOCHUSA U (I)yHKI_II/Iﬁ KOMIIOHCHTOB
KJICTKHU, 000CHOBBIBATH MHOF006p8.31/IC KIJIIETOK;
° Ppacnio3HaBaTh NOITYJIALUIO U OMOJIOrMYeCKHUI BU/J 110 OCHOBHBIM IIPpHU3HAKaM;



® OITUChIBATH (1)CHOTI/IH MHOTI'OKJICTOYHBIX paCTeHI/Iﬁ U JKUBOTHBIX I10 MOp(l)OJIOI‘I/I‘ICCKOMy

KPUTEPUIO;

. 00BSICHATH MHOTOOOpa3ne OpraHu3MOB, TPUMEHSIS SBOIIOLMOHHYIO TEOPHIO;

. KJaccu(uIpoBaTh OMOIOTHYECKHEe 00BEKThI, HA OCHOBAHUHU OJHOTO MM HECKOJIBKUX
CYIIECTBEHHBIX IPU3HAKOB (TUIIBI MTUTAHUS, CIIOCOOBI IBIXaHUS M PA3MHOXKEHHS, 0COOCHHOCTH
pa3BUTHUS);

. OOBSICHATH IPUYMHBI HACIIECACTBEHHBIX 3a00JICBAaHUIA;

. BBISIBJISITh U3MEHUYMBOCTD Yy OPraHU3MOB; OOBSICHATD MPOSIBIICHUE BUA0B U3MEHUYUBOCTH,

HCII0JIB3Ys 3aKOHOMCPHOCTH USMCHYUBOCTH, CPABHHUBATH HACJICACTBCHHYIO U
HCHACJICACTBCHHYIO USMCHYNBOCTD,

. BBISBIIATH MOPQOJIOTHYecKre, (PU3HOJIOTHUECKUE, TTOBECHYECKHE aIall TallnH
OpraHU3MOB K cpejie 0OMTaHUs U IEUCTBUIO SKOJIOTMUECKUX (PAKTOPOB;

. COCTaBJISATh CXEMBbI IEPEHOCA BELIECTB U SHEPTUU B IKOCHCTEME (LIeTIH MTUTaHMUS);

. IIPUBOAUTH JI0KA3aTENIbCTBA HEOOXOAUMOCTU COXPaHEHUsI OMOpa3HOOOpa3us At
YCTOMYMBOTO PAa3BUTHS U OXPaHbl OKPYKAIOLIEH CPEJIbI;

. OIICHUBATh JJOCTOBEPHOCTH OMOJIOTMYECKO HHPOPMALIUY, TOJTYYEHHON U3 pa3HbIX

HCTOYHUKOB, BBIIEIATH HEOOXOIMMYIO HH(POPMAIUIO JJIs1 UCIIOJIb30BaHuUs €€ B y4eOHOM
NEeSITENIbHOCTH U PELIEHUH MPAKTUYECKUX 3a]1a4;

. MIpe/ICTaBIATh OMOJIOTHUECKYIO HH(POPMAIUIO B BUE TEKCTa, TabIuIbl, Tpaduka,
JiarpamMMsl U JeJIaTh BBIBOJbI HA OCHOBAHHUHM MPE/ICTaBICHHBIX JaHHBIX;

. OIICHUBATh POJIb JOCTHKEHUN T€HETUKH, CEJEeKIINH, OMOTEXHOJIOTH B MPAKTUYECKOM
NEeSITENIbHOCTH YeJIOBEKa U COOCTBEHHOM KHU3HU;

. 0OBSACHATH HETAaTUBHOE BIIMSHUE BEIIECTB (QJIKOT0JIsl, HUKOTHHA, HAPKOTHYECKUX
BEIIECTB) HA 3apOJbIIIEBOE Pa3BUTHE YETIOBEKA;

. OOBSCHATH NOCIENCTBUS BIMSIHUSA MyTareHOB;

. OOBSICHATH BO3MOXHbIE IPUUMHBI HACTIECTBEHHBIX 3a00JI€BaHUII.

Ilpeomemmnvimu pezyromamamu uzyvenus npeomema «buonozusy» ¢ 10 knacce
ABGNAIOMCA CeOyloujue YMEHUA:

1) copMUpOBaHHOCTH MPEICTABICHUN O POJIM U MECTE OMOJIOTHH B COBPEMEHHOM
Hay4YHOU KapTHUHE MHUpa; TOHUMaHUE PO OMOJIOTUU B OPMUPOBAHUHU KPYro3opa u
(YHKIIMOHATLHOM IPaMOTHOCTH YeJIOBEKa JIJIsl PElIeHHs] MPAKTUYECKHUX 3a/1a4;

2) BlaJieHHe OCHOBOIIOJIATAIOIIMMY OHATUSMHU U MPECTABICHUSMU O KUBOW IIPUPOJIE,
e YPOBHEBOM OpraHU3allK U BOJIIOLUN; YBEPEHHOE M0JIb30BaHUE OMOJIOTHYEeCKON
TEPMHUHOJIOTUEN U CUMBOJIMKOM;

3) BnajieHHe OCHOBHBIMHM METO/IaMU HAyYHOTO MO3HAHUS, UCIIOJIb3yEMbIMH ITPU
OMOJIOTMYECKUX HCCIEAOBAHUSIX KUBBIX OOBEKTOB U IKOCHCTEM: OMHCAHNE, U3MEPEHHUE,
MpoBe/IeHUE HAOIIOACHUI; BBISIBIICHUE U OIICHKA aHTPOIIOT€HHBIX U3MEHEHUH B IPUPO/IE;

4) chopMHpPOBAaHHOCTH YMEHUHN OOBICHATH Pe3yNIbTaThl OMOJOTUYECKHX IKCIIEPUMEHTOB,
peliaTh AIeMeHTapHbIe OMOJIOTHYECKUE 3a]auu;

5) chopMUPOBAHHOCTH COOCTBEHHOI MO3UIIMU MO0 OTHOIICHHUIO K OMOIOTHYECKON
nH(pOpMaLIUY, TOTYy4aeMON U3 Pa3HbIX HCTOYHHUKOB, K II100abHBIM 3KOJIOTHYECKUM MPoOIeMaM
U TIyTSM UX PEIICHHUS.

IlIpeomemmnvimu pezynromamamu uzyuenus npeomema «buonozusa» ¢ 11 knacce
AGNAIOMCA CNledyIouiue YMeHUA:

e OOBsCHATH: Poib OMoJIOTHH B (POPMUPOBAHUN HAYYHOTO MHUPOBO33PEHUS; BKIIA/
OMOJIOTHYECKUX TEOPHil B POPMHUPOBAHUE COBPEMEHHON €CTECTBEHHOHAYYHOW KapTUHBI
MUpa; €TUHCTBO KUBOM M HEXKUBOU MPHUPOJIBI, POJICTBO JKUBBIX OPTaHU3MOB;
OTpUIATENILHOE BIUSHUE AJIKOTOJISl, HIKOTUHA, HAPKOTUYECKHUX BEIIECTB HA Pa3BUTHE
3apo/Iblilia YeOBEeKa; BIUSHUE MyTareHOB Ha OPraHU3M YelIOBEKa; B3aUMOCBS3U
OpPraHU3MOB U OKPY)KAIOIIEH CPEeJIbl; MPUIHHBI IBOTIOINH;



e Pemarp snemeHTapHbie OHOIOTUYECKHE 33]a9H; COCTABIISATH 3JIEMEHTAPHBIC CXEMBbI
CKPELIMBAHMS U CXEMBI TIEpEHOCa BELIECTB U SHEPTUH B SKOCUCTEME;

e OmnwuceiBaTh 0co0ei BUaa o MOP(HOIOTHIECKOMY KPUTEPHUIO;

e  BruBuaTh nprucnocoO1eHns OpraHu3MoB K cpefie 0OMTaHus, MCTOYHUKHA MYTareHOB B
OKpY’KaloIllel cpefie, aHTPOIIOr€HHbIE H3MEHEHUS B 9KOCUCTEMAX CBOEH MECTHOCTH;

e CpaBHUBaTh: OHMOJOTHYECKHE OOBEKTHI, MPOLIECCH U JETaTh BEIBOIBI HA OCHOBE
CpaBHEHWS;

e AHamM3MPOBATH M OIICHUBATH PA3JIMYHBIC TUTIOTE3bI CYIIHOCTH KU3HH, TIPOUCXOKICHUS
KHU3HU U YEJI0BEKa, rI100aIbHBIE KOJIOTUIECKHE POOIEMBI M IyTH UX PEIICHHS,
HOCJIECTBUS COOCTBEHHOH JIESITENBHOCTH B OKPYXKAIOIIEH Cpee;

e HaxoauTte nHGOpMALINIO O OHOJIOTUIECKUX 00BEKTaX B PA3IMYHBIX HCTOUHUKAX
(Y4eOHBIX TEKCTaX, HAYYHO-TIOMYJISIPHBIX U3IaHUAX, KOMIBTEPHBIX 0a3ax aHHBIX,
pecypcax HTepHeTa) M MPaKTHYECKH WX UCIIOIB30BAaTh;

COAEPXKAHMUE YYEBHOI'O IIPEIMETA

Pasznen 1. Opranu3sMeHHblIil ypoBeHb Opranu3anuu ;ku3Hu (164)

Opranmnsm kak 6nocrcrema. OOMEH BEIIECTB U MPOIECCHI JKU3HEACITEIIBHOCTA OPTraHu3MOB.
Perynsuus npoueccoB xKU3HEAEATEIbHOCTH OpPraHu3MOB. Pa3nuuns opranu3smMoB B 3aBUCUMOCTH
OT croco0a MUTaHMs: TeTepoTPOodbI (canmpodUThI, XUIITHUKH, TTAPA3UThI) H aBTOTPOQBI
(boToTpodsl, XeMOTPOQHI).

Pa3MHOkeHNEe opraHn3MoB — 10JI0BOE U Oecriosioe. OIof0TBOPEHHE U ero 3HaueHue. J[BoiiHoe
OTLJIOIOTBOPEHHE Y MOKPHITOCEMEHHBIX (LIBETKOBBIX) pacTeHMil. MIckyccTBeHHOE
OTIOIOTBOPEHHUE Y pACTEHHI U KUBOTHBIX. UHIMBUAYaIbHOE pa3BUTHE OpraHu3Ma (OHTOTEHE3).
DOMOpHOHANBHBIN U TOCTIMOPHOHAIBHBIN MEpUOAbI pa3BUTHs opranusMa. [locnencrBus
BJIMSIHUS QJIKOTOJISl, HUKOTHHA U HAPKOTUYECKUX CPEJICTB HA PA3BUTHE 3apO/IbIIIA
yesnoBeka.HacneacTBEHHOCTh M1 I3BMEHUMBOCTD — CBOMCTBA OpPraHMU3MOB. [ eHeTuka - Hayka o
3aKOHOMEPHOCTSAX HACJIEICTBEHHOCTH U U3MEHYUBOCTH.

N3MeHunBOCTh MPU3HAKOB OpraHu3Ma U €€ TUIIbI (HaceICTBeHHAs U HEHACIIEICTBEHHAs).
Myrauuu, uX MaTepuaibHble OCHOBBI — U3MEHEHUE T€HOB U XpPOMOCOM. MyTareHsl, UX BIUsSHUE
Ha OpraHu3M 4YeJIOBEKa U Ha XKUBYIO IPUPOY B 1e0M.['eHeTHUeCKre 3aKOHOMEPHOCTH
HacJIeIoOBaHus, ycTaHOBIeHHbIe [ . MeHnenem, ux UTOJIOru4eckre 0ocHOB. MoHOTHOpHIHOE U
nurudpunHoe ckpenuBanue. 3akod T.Moprana. XpoMocomMHasi TEOpHs HACIEICTBEHHOCTH.
B3aunmopeiictBue reHoB. CoBpeMEHHBIE MPECTABICHUS O I'eHe, TeHOTUIe U reHoMe.l eHeTuka
0JIa ¥ HaclieJIOBaHUeE, ClIeTIeHHOe ¢ mojioM. HacnencrBeHHble 601€3HU, UX TPOGUITAKTHKA.
DTHUYECKHE ACTIEKThl MEAUIIMHCKON T€HETHKHU.

daxTopsl, OMpeAeIAIONe 3J0POBhE YeNoBeKa. TBOpUECTBO Kak (PaKTOp 3M0POBHS U NMOKA3aTeIh
oOpa3a xu3HH yenoBeka. CrocoOHOCTh K TBOPUECTBY. Posib TBOpUECTBA B JKU3HH KaXKJIOTO
YeJ0BeKa.

I'enernueckue ocHOBBI cenekuuu. Britag H.M.BaBunosa B pa3BuTHe cenekuuu. YYeHue
H.N.BaBunoBa o LeHTpax NpOUCXOKACHUS KyJIbTYPHBIX pacTeHU. OCHOBHBIE METO/IbI
CEJIEKIIMH: THOPUIN3aIUs U UCKYCCTBEHHBIM O0TOOP.

buoTexHosnorus, ee JOCTHKEHUS. DTUUECKUE acTIeKThl Pa3BUTH HEKOTOPHIX UCCIIEIOBAHHH B
OMOTEXHOJIOIMHU (KIOHMPOBaHUE yesoBeKa). Bupycol — HekieTouHas ¢popma cyiecTBOBaHUS
opranu3MoB. Bupycusie 3a0oseBanus. Crioco6st 60pb0s1 co CITH{om.

JlabopaTopnasi padora Ne 1 «Pemenne 3jieMeHTAPHBIX TeHETHYECKHUX 32129



Pa3znen 2. Kierounslii ypoBeHb OpraHu3anum ;ku3uu (94)

KiteTouHslil ypoBEHb OpraHU3alvy KU3HU U €T0 pOJIb B Ipupoe. Pa3BuTue 3HaHMI O KIIETKE
(P.I'yx, K.M.bap, M.1lIneiinen, T.11IBann, P.Bupxos). Meroab! n3ydeHus KIETKH.

Knerka kak sTarm 3BOJIIOLUY KUBOTO B UCTOPUU 3emiin. MHOTr0o0oOpas3ue KJIETOK U TKaHEH.
Knerka — ocHOBHast cTpyKTypHas U (yHKIIMOHAJIbHAS €IMHULA )KU3HEAEATEIbHOCTH
OJIHOKJIETOYHOT'O ¥ MHOTOKJIETOYHOT'O OPraHU3MOB.

OcHOBHBIE TIOJIOKEHUS KJIETOYHON TEOPUH. 3HAUEHUE KIIETOUHOM TEOpUU B CTAHOBJICHUU
COBPEMEHHOM €CTECTBEHHOHAaYYHOU KapTUHBI MUpa.

OcCHOBHBIE YacTH B CTPOCHHUH KJIETKU. [I0BEpXHOCTHBIN KOMIUIEKC KIETKH — OHOJIOrHYecKast
MeMOpaHa. [{uTomnasma ¢ opraHoniaMu ¥ BKIIOYEHUSIMH. SIpO ¢ XpOMOCOMaMHU.

[TocTosiHHBIE U BpEMEHHbIE KOMIIOHEHTHI KJIETKU. MeMOpaHHbIe 1 HEeMEMOpaHHbIE OPraHOMIbI,
uX (pyHKUIHU B KIIETKE.

HosinepHble (IPOKapHUOTHI) U siIEpHbIE (3YKapUOThI) KIETKU. [ MIOTE3bI MPOUCXOXKICHUS
9YKapUOTHYECKUX KJIETOK.

KieTounslil HUKIT ®KWU3HU KIETKU. [lefeHne KIeTKH - MUTO3 U Meii03. CoMaTU4eCKHUE U TIO0JIOBbIE
kieTkr. OCoOeHHOCTH 00pa30BaHMS MOJOBBIX KIETOK.

Crpykrypa xpomocoM. Crerudpudeckre OeIKu XpoMocoM, X PyHKIUU. XpOMaTHH — KOMIUIEKC
JHK u cneuuduueckux 0enkoB. yHKIIMN XPOMOCOM KaK CUCTEMbI T€HOB. JIUTIIONIHBIN 1
rarionIHbIN Habop XPOMOCOM B KJIeTKax. [ 'OMOIOruuHbIe 1 HErOMOJIOTUYHBIE XPOMOCOMBI.
3HaueHue BUIO0BOTO MOCTOSHCTBA Yncia, (GOPMBI U pa3MEPOB XPOMOCOM B KIIETKaX.

I"apmonust u nenecooOpa3HOCTh B KUBOH KieTke. ['apMoHust u ynpasiienne B kietke. [lonarue
«1enecoodpa3HocThy. HayuHoe mo3Hanue u mpoOieMsl 1es1ecooOpa3HOCTH.

JladopaTopHas padora Ne 2 «HabmroieHre KIIeTOK pacTeHUH U )KUBOTHBIX 101 MUKPOCKOIIOM
Ha TOTOBBIX MUKPOIIPENApaTax U UX ONHUCAHUE)

Paznen 3 Movieky/JsipHbIii YPOBEeHb MPOsIBJIEeHUs KU3HH (94)

Makpo- 1 MUKpPO3JIEMEHTHI B )KMBOM BeleCTB. OpraHnyeckue U HEOPraHM4eCKHe BEIeCTBa, NX
poJib B KJ1eTKe. Boja — BaKHBIN KOMIIOHEHT KMBOTO. POJIb OpraHnyecKuX BEIECTB B KIETKE
opraHu3Ma uejoBeka: OeiIKoB, YTJIEBOAOB, JIUIIUIO0B, HYKICUHOBBIX KUCIIOT.

CrpoeHue U XUMHYECKUI COCTAB HYKJIEMHOBBIX KUCIOT B KiIeTke. lloHsaTHE 0 HyKiieoTHzE.
Crpykrypa u pynknuun JJTHK — HOcuTens HacneAcTBEHHOH HHGOPMAIMH KISTKU. Permukamnms
JAHK. Matpuunas ocaoBa perukanuu JIHK. ITpaBuno kommiementapuoctu. ['en. [lonstue o
kojoHe. ['enernueckuii kon. Ctpoenue, GpyHkiuu u MmHorooopasue ¢popm PHK B knetke.
Ocobennoctu JIHK knetok sykapuoT u npokapuot.IIpoiieccsl cuHTe3a Kak 4acTh MeTabosm3ma
B JKUBBIX KJeTKax. DOTOCHMHTE3 KaK yHUKaIbHAas MOJIEKYJISIpHAs CHCTEMa IPOLIECCOB CO3/IaHUs
oprannueckux BemiecTB. CBeTOBbIE U TEMHOBBIE peakiiuu poTocuHTe3a. Ponb ¢porocunresa B
npupoae.Ilpoueccsl GnocuHTe3a MoJieKyl Oelika. DTarnbl cCuHTe3a. MaTpuyHOe
BOCITPOU3BOJICTBO OEIIKOB B KIIETKE.

[TonsiTHe 0 KIETOYHOM AbIxaHuU. [IoHATHE O MITIACTHYECKOM M HEPreTHYeCKoM oOMeHe B
KIeTke. Pob peryiasTopoB OMOMONIEKYISIPHBIX MPOIECCOB.

OnacHOCTh XMMUYECKOTO 3arpsi3HEHMs OKpyxatouie cpenbl. [locnencTsus nesreabHOCTH
YyeloBeKa B oKpyxatroue cpeze. [IpaBuiia nosenenus B npupoaHou cpene. Bpemst
HKOJIOTHUECKOM KyIbTYphl YeIOBEKa U 00IIecTBa. DKOJIOTHYecKas KyJabTypa — BaKHas 3a/1a4a
YeJI0BEeYeCTBa



TemaTn4eckoe IJIAHUPOBAaHUE

Ne | HaumenoBaHue pa3zienoB U TeM KonnyecTBo 4yacoB
1/ | mporpaMMsl
o BCETO | KOHTPOJBHBIE JlaGopaTopubie/
paboTHI/TECTUPOBAHHUE | IPAKTHUECKHUE
paboThI
1. | Opranu3MeHHbI ypOBEHb 16 1 1
OpraHu3aIuH KUZHH
2. | KneTouHslil ypoBeHb OpraHU3aluu 9 1 1
KU3ZHU
C HCIIOJIb30BaHHEM
000pyI0BaHUS
uenrpa «Touka
pocTtay
3. | MonexynsipHbIii ypOBEHb 8 1
TIPOSIBIICHUS )KU3HA
4. | O6o6maronuit ypox mo Kypcy 1

onosornuu




Ka.]IeH)IapHO- TEMATHIECCKOE IIJIAHUPOBAHUEC

Ne Tema ypoka KoaunyecrBo Mara
‘1acos IInan ‘ Pakr
Pazgen 1 Opranu3mMeHHbIH YPOBEHb KM3HM — 16 4acoB
1 | Opranusm kak Guocucrema. 1 04.09.23
2 | Tporecchl )XU3HENEITENLHOCTH 1 11.09.23
MHOT'OKJIETOYHBIX OPTaHH3MOB.
3 | PasMHOXKeHHE — CBOMCTBO OPraHU3MOB. 1 19.09.23
4 | OmIog0TBOPEHHME, ET0 3HAYEHUE. 1 26.09.23
5 | UnauBuIyanbHOE Pa3BUTHE OPraHU3Ma 1 26.09.23
(oHTOTEHE3)
6 | VI3 ucropuu pa3BUTHs FEHETUKH. 1 03.10.23
7 | 3MeHYMBOCTD MPU3HAKOB OpraHU3Ma U €€ THMbL | 1 10.10.23
8 | I'enernueckue 3aKOHOMEPHOCTH OTKPHITHIE 1 17.10.23
I".Mennenem.
9 | JlaGopaTopHas paora Ne 1 «Perenue 1 24.10.23
3JIEMEHTAPHBIX TEHETHYECKHUX 331U
10 | JuruGpuaHOe CKpEIMBaHUE 1 07.11.23
11 | TeHerHyecKre OCHOBBI CENEKITHH 1 14.11.23
12 | I'eHeTHKa mOJIa ¥ HACIIENOBAHUE, CIETUIEHHOE C 1 21.11.23
OJIOM.
13 | HacnencreHHbIe OOIE3HU YEI0BEKA, UX 1 28.11.23
HPUYHHBL B TPODHIAKTHKA
14 | BuorexHomorust 1 05.12.23
15 | Bupychl 1 12.12.23
16 | O6oo6matomwii ypok 1mo Teme «OpraHu3MeHHbIH 1 19.12.23
YPOBEHB KU3HN» (TECTHPOBaAHUE)
Paznen 2. KileTounblii ypoBeHb KH3HH — 9 yacoB
17 | Kiierounslit ypoBeHb JKU3HU U €70 POJIb B 1 26.12.23
OPHPOIE.
18 | JladopaTopHasi pa6ora Ne 2 «HaGmronenne 1 09.01.24
KJICTOK PACTEHHI M )KHBOTHBIX IO/l MUKPOCKOIIOM
Ha TOTOBBIX MHKPOIIpENaparax U UX OIHCAHHE»
19 | Kierka Kak 5Tall SBOJIIOINAH )KABOTO B HCTOPUH 1 16.01.24
3emin.
20 | KirerouHsIi UK 1 23.01.24
21 | JleneHue KIeTKA —MUTO3 1 30.01.24
22 | Jlenenue KieTku —Meios3 1 06.02.24
23 | Ctpykrypa U HYHKIIHH XPOMOCOM. 1 13.02.24
24 | T'apMoHHS U 11eNIecO00Pa3HOCTh B JKUBOK 1 20.02.24
pHUpPOJIE
25 | O6o6maromnwii ypok mo Teme «Kierounsrii 1 27.02.24
YPOBEHbB KU3HW (TeCTUPOBAHUE)
Paznen 3. MosekyasipHblii ypoBeHb KH3HH — 8 YacoB
26 | MosekynsipHbIil ypOBEHb )KU3HU. 1 05.03.24
27 | Ctpykrypa u QYHKINH HYKJICHHOBBIX KHCIOT 1 12.03.24
28 | TIporecchl CHHTE3a B KHBBIX KIIETKAX 1 19.03.24
29 | Ipowecch brocuHTe3a Oenka 1 02.04.24




30 | MosnekynsipHbIe TPOIECCh PACIICTIICHHS 1 09.04.24

31 | Xumuyeckoe 3arps3HEHHE OKpYsKaroIen cpensl. | 1 16.04.24

32 | CTpyKTypHBIC YPOBHU OpraHU3AIUH )KHBOU 1 23.04.24
PUPOIBL.

33 | O6o6maromnwii ypok mo Teme « CTpyKTypHBIE 1 30.04.24
YPOBHHU OpTaHHU3alluH KUBOH MPHPOIBI

34 | UtoroBasi KOHTPOJIbHAs padoTa 1 07.05.24
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