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IlosicHuTeNbHAA 3alIHCKA.

[TporpamMma cocTaBiieHa Ha OCHOBE:

buonorus. Paboune nporpammel. [IpenmerHas nuHust yaeOHUKOB «JIMHUS KUZHU».
10—11 knaccel: y4ueb. mocobue st 0011e00pa3oBaTeNbHbIX. OPraHu3aInii: 6a30BbIil YpOBEHb /
B. B. Ilaceunuk, I'. I'. [lIBenoB, T. M. EbumoBa. — M. : IIpocBemenne, 2018

Yyeonuk: buomorus. 10 k.. yueOHUK 17151 00111€00pa30BaTENbHBIX OpTraHU3AINN:
6a3oBsIit ypoBens / B.B.Ilaceunuk u ap. moa peaaknueii B.B. [Taceunuka. — 2 —e u3a. - M.,
[Tpoceemnienue. 2020 .

IlnanupyemMble pe3yJbTaThl:

B pe3yibTare HU3ydeHHs y4eOHOro Kypca «BHOJOTHS» Ha ypOBHE CpEIHEro OOIIEro
00pa3oBaHus BHINYCKHUK HA 6230BOM YPOBHE HAYYHTCSI:

-pacKkphIBaTh Ha MpUMEpaxX Pojib OMOJOTHU B (POPMHPOBAHUHM COBPEMEHHON HAYYHOW KapTHHBI
MHUpPa U B TPAKTHYECKOMN JCATEITHHOCTH JIFOJICH;

-TIOHMMATh U OMUCHIBATH B3aUMOCBSI3b MEXK/y €CTECTBEHHBIMH HayKaMH: OMOJIOTHEH, PU3UKOH,
XHMHCH; YCTAaHABIIMBATh B3aMMOCBSI3b MIPUPOTHBIX SIBICHHH;

- IOHUMATh CMBICII, pa3jInyaTh U OMHUCHIBATH CHCTEMHYIO CBSI3b MEXK]y OCHOBOIIOIATAIONIUMU
OMOJIOTMYEeCKUMHU MOHITHSIMH: KJI€TKa, OPraHu3M, BH]I, IKOocucTeMa, buocdepa,

- HCIOJBh30BaTh OCHOBHBIE METOJbI HAYyYHOTO T[O3HAHUS B Y4YeOHBIX OHOJOTHYECKUX
UCCIIEJIOBAHUX, TPOBOAUTH IKCIIEPUMEHTHI 110 U3YUEHUIO0 OMOJIOTUYECKUX 0OBEKTOB U SBICHHIA,
OOBSICHATH PE3yJIbTaThl SKCIIEPUMEHTOB, aHATM3UPOBATh WX, (POPMYITUPOBATH BHIBOJIHI,

- (GopMyIHpOBaTh THUIOTE3bl HA OCHOBAHUM IPEIOKECHHON OHOJOrHmYeckord wHMOpMAUK U
mpeiaraTb BApUaHThl POBEPKH THIIOTE3;

- CpaBHUBATh OMOJOTHYCCKHE OOBEKTHI MEX Ty COOOM M0 3aJJaHHBIM KPUTEPHSIM, JCJIATh BBHIBOIBI
¥ YMO3aKIIOUCHHS Ha OCHOBE CPaBHCHHS,

- 00OCHOBBIBaTh CJIUHCTBO JKUBOH M HEKWBOH TMPUPOJIBI, POJCTBO JKUBBIX OPraHH3MOB,
B3aMMOCBSI3M OPraHU3MOB U OKPYXKAIOIICH cpeibl Ha OCHOBE OMOJIOTHYECKUX TEOPHUH ;

- MIPUBOJUTH MPUMEPHI BEIIECTB OCHOBHBIX I'PYIIT OPraHUYECKUX COCTUHEHHUN KIIeTKH (OEeNKOoB,
’KHPOB, YIIIEBOIOB, HYKJIIEHHOBBIX KHUCIIOT);

- pacmo3HaBaTh KJIETKH (IPOKAPHOT M JYKAPHOT, PACTCHHHM W KMBOTHBIX) IO OMUCAHUIO, HA
CXEMaTUYEeCKUX HM300paKCHUSIX; yCTAaHABIMBATH CBSI3b CTPOCHUS W (DYHKIUI KOMIIOHEHTOB
KJIETKH, 00OCHOBBIBATH MHOTOO0Opa3ne KJIETOK;

Boinycknuk na 6a3080m yposHe noayuum 603IMOHCHOCHLb HAYYUMbCA .

- 1JaBaTh Hay4HOE 00BsICHEHNE OMOJIOTHYECKUM (haKTaM, MpoIeccaM, IBICHUSIM, 3aKOHOMEPHOC-
TSM, HCIIONB3Ys OMOJIOrMYeckre TeopuH (KJICTOYHYIO, SBOJIOIMOHHYIO), ydeHHue o Ouocdepe,
3aKOHBI HACJICICTBEHHOCTH, 3aKOHOMEPHOCTH H3MCHYMBOCTH;

- XapaKTepu30BaTh COBPEMCHHBIC HAIpPAaBICHHS B pPa3BUTHU OWOJIOTHUH, OIKCHIBATH WX
BO3MOJKHOE HCIIOJIb30BaHHE B TIPAKTUUECKOH JESITETBHOCTH;

- CPaBHHMBATH CIIOCOOBI ICJICHHS KJIETKH (MUTO3 U MEH03);

- pemaTh 3a/1a4u Ha ocTpoeHue ¢pparmenta Bropoi nernu JHK mo npeanoxxeHHOMY parMeHTy
nepsoii, 1 PHK (MPHK) o yuactky JTHK;

Conep:xanue Kypca

buosorusi Kak KOMIUIEKC HAYK O KHUBOW Npupoae
buonorusi xak KOMIUIEKCHas HayKa, METOJbl HAyYHOTO TO3HAHUS, HCIOJIb3yeMbIC B

ouonorun. Cospemennvle Hanpasnenuss 6 oOuonoeuu. Pons Ouonorun B (popMHpOBaHUHI
COBPEMEHHOW  HAy4YHOW  KApTHHBI  MHpa, NPAKTUYECKOE 3HAYCHHE  OHMOJIOTHYECKUX
3HaHW#. bromornveckne cUCTEMBI Kak MpeAMET H3ydeHHs! OMOJIOTHH.
CTpyKTYypHBI€e H (PYHKIHOHAJIbHBIE OCHOBBI JKU3HH

MonekynsipHble OCHOBBI H3HH. Heopranumdeckue BemiecTBa, UX 3HaueHue. OpraHumyecKue
BemiecTBa (yrJieBOIbI, JIMIUABL, OCNKH, HYKICHHOBbIE KHCIOTHI, AT®) M ux 3HaucHHE.
Bbuonomumepsl. Jpyzue opeanuueckue sewjecmea knemxu. Hanomexnonozuu 6 buonozuu.



[uronoruss, Meroapl LHUTOJOrMU. POJIb KJIETOYHOW TEOPUHM B CTAHOBJICHHHM COBPEMEHHOMU
€CTECTBEHHO-HAyYHO! KapTuHbl Mupa. KieTrku mpokapuor u 3ykapuoT. OCHOBHBIE 4YacTU U
OpPraHoOUAbI KIETKHU, UX (QYHKITHH.

Bupycel — HekneTouHasi hopMa )KU3HHU, MEepbl TPOMUIAKTUKHA BUPYCHBIX 3a00J1€BaHUIA.

KusnenesrenbHOCTh KiaeTKU. Ilmactuueckuii ooMeH. PoTocHHTE3, XEMOCHHTE3. BHOCHHTES
Oenka. DHepreTudeckuii oOMeH. XpaHeHHWe, Iepefada | peajau3alus HacIeACTBEHHOU
nHpopmanuu B kietke. ['enermyeckuit koxa. ['eH, renom. ['enmomuxa. Brauswue naprocenmwvlx
gewecmes Ha NPoYeccol 8 Kiemke.

Knerounsiii mukin: uaTepdasza u aeneHue. Muto3 u Meio3, ux 3nadenue. ComaTHYECKUE U
IOJIOBBIE KIIETKH.

TemaTHYecKoe NJIAHUPOBAHHE
1 gac B Hexemo, 35 yacos.

Ne - Haszeanue Temsl KonnuectBo KonnuectBo
i 4acoB 1a00PaTOPHBIX
pabor
1 Brenenue 5) 2
2 MouekyJisipHbIH YPOBEHD 12 4
3 KneTouHslil ypoBeHb 18 5
Uroro 35 11
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Cpok ocBoeHus nporpammbl 2023-2024 yyebublii roa

¢. Pomanogo 2023r.
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Adanacbesa 'anuna Hukonaesua




IlosicHuTeIbHAS 3aMMHCKA.
HporpaMMa COCTaBJIcHA Ha OCHOBE.
buonorusi. Paboune mporpammsl. Ilpenmernas nunust yuyeOHukKoB «Jlunus >xusnu». 10—11
KJIacchl: yued. mocobue i 001ieoOpa3oBaTebHbIX. Opranu3anuii: 6a3ossiii yposens / B. B.
[Taceunuk, I'. I'. lIBenos, T. M. Edumora. — M. : IIpocenienue, 2018
Yyeonuk: buomorus. 11 k.. yueOHUK 1151 00111€00pa30BaTENbHBIX OpraHU3aIMiA: 0a30BBIN
yposenb / B.B.ITaceunuk u ap. mox penakiueii B.B. ITaceunnka. — 2 —¢ w3, - M.,
[Tpoceemnienue. 2020 .
Ilnanupyemblie pe3yabTaThbl Kypca OMOJIOTUH:

B pe3yiabTaTe H3y4YeHHs ydeOHOro Kypca «BHOJOTHS» Ha YpPOBHE CpEIHEro OOIIero
o0pa3oBaHusl BHINYCKHUK HA 0230BOM YPOBHE HAYYHTCS:

-pacKpbIBaTh Ha MpUMEpPax pojb OMOJOTHH B (POPMUPOBAHHH COBPEMEHHON HAyYHOW KapTHHBI
MHUpa U B IPAKTUUECKOMN AEATEIbHOCTH JIIO/IEH;

-IIOHMUMATh U OTIMCHIBATh B3AaUMOCBS3b MEX/y €CTECTBEHHBIMH HayKaMH. OHOJIOTHEH, (PU3NKOH,
XMMUEH; yCTaHABIMBATh B3aUMOCBSI3b IPUPOTHBIX SBICHHH,

- TIOHUMATh CMBICJ, Pa3inyaTh M OMHUCHIBATh CHCTEMHYIO CBSI3b MEXKIY OCHOBOIOJAraroliMMu
OMOJIOTMYEeCKUMHU MOHITHSIMHU: KJI€TKa, OPTaHu3M, BH]I, IKOocucTeMa, buocdepa,

- HCHOJIb30BaThb OCHOBHBIE METOJbl HAyYHOI'O TMO3HAHUS B Y4eOHBIX OHOJOTHYECKUX
UCCIIeI0OBAaHUSX, POBOAUTH SKCIIEPUMEHTHI 110 U3yUYEHHIO OMOJIOTHYECKUX OOBEKTOB U SBJICHUH,
OOBSCHATH PE3yNbTaThl SKCIIEPUMEHTOB, aHAIM3UPOBATh UX, (POPMYIUPOBATH BHIBOBI,

- (opMynMpoBaTh TUIOTE3bl HA OCHOBAaHUM NPEIIOKEHHON Onojorunyeckod uHdopmManuu u
IpeylIaratb BapuaHThl IPOBEPKU TUIIOTE3;

- CpaBHMBATh OMOJIOTHYECKHE OOBEKTHI MEKY COOOM O 3aJaHHBIM KPUTEPUSM, JIEJIaTh BbIBO/IbI
Y YMO3aKJIIOUEHHs] HA OCHOBE CPAaBHEHMS,

- 00OCHOBBIBaTb EAMHCTBO >KMBOH M HEXHMBOH MNPHUPOIbI, POACTBO JKUBBIX OpPraHU3MOB,
B3alMOCBSI3M OPraHU3MOB U OKpY>Karolleil cpeibl Ha 0CHOBE OMOJIOTMYECKUX TEOPUH;

- IPUBOJMTH MPUMEPBI BEIIECTB OCHOBHBIX TPYIIIT OPraHMYECKUX COSAMHEHUHN KIeTKU (OEKoB,
’KHPOB, YIJIEBOJIOB, HYKJICHHOBBIX KHCIIOT);

- pacrno3HaBaTh KIETKH (IPOKApHOT M DYKAPUOT, PACTCHUH W JKUBOTHBIX) IO ONHCAHUIO, HA
CXEMAaTHYECKUX M300paKCHUSAX, YCTAHABIMBATH CBS3b CTPOCHHUS W (PYHKIHA KOMIIOHEHTOB
KJIETKH, 000CHOBBIBATH MHOT000pasne KIIETOK;

- pacro3HaBaTh MOMYJISAINIO U OMOJIOTMYECKH BU 10 OCHOBHBIM IIPU3HAKAM,

- 00BACHATH MHOT0OOpa3ue OPraHu3MOB, IPUMEHSSI SBOJIFOLIMOHHYIO TEOPHIO;

- 00BSICHATH NPUYMHBI HACJIEACTBEHHBIX 3a00JI€BaHU;

- BBIBJISITh M3MEHYMBOCTh Y OPraHU3MOB; CPAaBHUBATh HACIEJICTBEHHYIO M HEHACIIEJICTBEHHYIO
U3MEHYHMBOCTb;

- BBIABJIITH MOpQoJoruyeckue, (hru3noJIoruueckue 1 MoBeIeHYEeCKUe aJanTalul OpraHu3MoB K
cpezie OOUTaHMs U IEHCTBHIO SKOJIOTUYECKUX (DAaKTOPOB;

- COCTaBJIATh CXEMBI [IEPEHOCA BEILECTB U SHEPTUU B SKOCUCTEME;

- IPUBOJIUTH JOKa3aTeIbCTBA HEOOXOAMMOCTH COXpaHEHHsI OMOpa3sHOOOpa3us AJs yCTOHUMBOrO
Pa3sBUTHS U OXPaHbl OKPYXKAIOLIEH Cpeibl;

-OLIEHUBATh JJOCTOBEPHOCTh OMOJOTHYeCKON HH(POPMALIH, TOJTYYEHHON U3 Pa3HbIX HCTOYHUKOB;
- MPEACTaBJIATh OUOJIOTMYECKYI0 MHPOPMAIUIO B BUAE TEKCTa, TaONULIbI, rpaduKa, 1uarpaMMsl
U JIeNIaTh BBIBOJIbI HA OCHOBaHMH MPEI0CTaBICHHBIX IaHHBIX;

-OLIEHUBAaTh POJIb JOCTWKEHUM T€HETUKH, CEJIEeKIUH, OUOTEXHOJOTMU B MPAKTUYECKOU
JIESITEIbHOCTH YEJIOBEKA;

- OOBSICHSITH HEraTUBHOE BIIMSHHUE BEIICCTB (QJIKOTOJIsI, HHKOTHHA, HAPKOTUYECKUX BELIECTB) HA
3apO/IbIILIEBOE PA3BUTHE YEIIOBEKA.

Boinycknuk na 6a3060m ypoeéne nonyuum 603M0HCHOCHIb HAYYUMbCA .

- JaBaTh Hay4yHO€ OOBsACHEHHE OHOJOrHMYecKHMM  (akTaM, TMpoleccaM, SBICHUSM,
3aKOHOMEPHOCTSIM, HCTIOJIB3Ys OMOJIOTUYECKHE TEOPUH (KJIETOYHYIO, SBOJIOIMOHHYIO), YUCHHE O
ouocdepe, 3aKOHBI HACTIEICTBEHHOCTH, 3aKOHOMEPHOCTH U3MEHUYMBOCTH;



- XapaKTepu30BaTh COBPEMCHHBIC HAMpABJICHUS B pa3BUTHH OWOJOTHWH;, OIMCHIBATH HX
BO3MO’KHOE MCITOJIb30BAHKE B MPAKTUYECKOM JIEATEITBHOCTH;

- CPaBHHUBATH CIIOCOOBI JCICHHs KJIETKH (MUTO3 M MEH03);

- pelaTh 3a/1a4M Ha MocTpoenue GpparmenTa Bropoi menu JTHK mo mpemsiokeHHOMY (GparMeHTy
nepsoii, uPHK (MPHK) no yuactky JJHK;

-peliaTh 3a1a4y Ha OINpEIe/ICHHE KOJIMIECTBA XPOMOCOM B COMATHYECKHMX M MOJIOBBIX JIETKAX, a
TaK e B KJIETKaX [epeJi HayaioM JejieHns (MUT03a HiTH MeH03a) U 10 €ro OKOHYAHHUH;

- pemarh TeHeTHYECKUE Ha MOHOTHOPHIHOE CKPEIIUBAHUE, COCTABIIATH CXEMBI MOHOTHOPHIHOTO
CKpEIMBAHKs, NPUMEHSS 3aKOHbI HACJIEACTBEHHOCTH U HCIOJB3YsS OHMOJIOTHYECKYIO
TEPMHHOJIOTHIO U CHMBOJIHKY;

-yCTaHaBJIMBATh THIl HACIEIOBAHUS M XapakTep MPOSBIECHUS NPU3HAK 110 3aJaHHON CcXeMe
POIOCIOBHOM, PUMEHSISI 3aKOHBI HACJIEICTBEHHOCTH.

Coaep:xanne Kypca 0M0JIOTHH

Opranusm.
Opranmsm-eauHoe 1enoe. JKuzHenesTeNIbHOCT OpraHu3Ma. Perymauus QyHKUuil opraHusma,
romeocta3. PasmHoxeHHe opranuzMoB (Oecrmosioe u mosoBoe). CrocoObl pa3MHOXKEHHS Y
pacTeHMH W OKMBOTHBIX. MHIuBHIyalbHOE pa3BUTHE oOpraHu3ma (oHTOreHe3). [IpuUyYuHEI
HapyIIEHUs pa3BUTHs. PenpoayKTUBHOE 3J0pOBBE YEIOBEKA, MOCIEACTBUS BIMSIHUS AJIKOIOJIA,
HUKOTHHA, HAPKOTUYECKUX BEIIECTB Ha SMOpHUOHAIBHOE pa3BUTHE dYesoBeka. JKu3HEHHbIE
LUKJIbl Pa3HBIX TPYII OPraHU3MOB.
I'eneTtnka, MeTOIBl TEHETUKM. ['€eHeTHMYecKas TEPMHMHOJOIMS M CHUMBOJIAKA. 3aKOHBI
HacsencTBeHHocTH ['. Mennena. XpoMocoMHas Teopus HaclaeACTBEHHOCTH. OnpeneneHue noia.
CuennieHHOe ¢ MOJIOM HacnefoBaHue. ['eHernka dernoBeka. HacnenctBeHHble 3a00sieBaHUS
YeJoBeKa U X MpeAyNnpexIeHre. DTUUECKUE ACTIEKThl B 001aCTH MEJUIIMHCKOW F€HETHKH.
I'enotun u cpena. HenaciencrtseHHass u3aMeHYMBOCTh. MyTtanuu. MyTareHsl, UX BIHSHHE Ha
3I0POBBE YETOBEKA.
Homectukauust u cenekuus. Meroabl cenekuuu. buoTtexHosorusi, ee HampaBleHUS U
NEePCIEeKTUBBI pa3BUTHUs. brnode3onacHOCTb.
Teopus 3BoIOLNM

Pa3BuTHe 3BOIIONMOHHBIX WJeH, 3BomonnoHHas Teopus Y. lapsuna. CuHTETHUECKAs TEOPUS
sBOIOIMHU. CBUJIETENBCTBA SBONIOLMH KMBOW HPUPObl. MUKPOIBOIIOLMS U MaKpO3BOIIOLUS.
Bun, ero kpurepuu. Ilomynsuus — ayieMeHTapHas €AMHMLIA 3BOJIIOLMM. JIBIKYyLIHME CHIIBI
HBOJIIOIUH, UX BIMSIHUE HAa TeHO(OH oy siun. HanpaBieHus: 3BOIONHH.

MHoroo6pa3zue OpraHu3MOB Kak pe3yiabTaT 3BOMIONMH. [IpUHIMIBI KJIaccupUKAIH,

CUCTEMaTHKaA.
Pa3Burne xu3Hu Ha 3emiie

I'unoTe3pl NPOUCXOKIACHUS )KU3HU Ha 3eMiie. OCHOBHBIE ATAIlbI 3BOJIIOLUN OPTaHUYECKOTO
MHpa Ha 3eMIie.

CoBpeMeHHbIE IPEACTABICHUS O IIPOUCX0KICHUH Y€JI0BEKa. DBOJIOLHNS YEIOBEKA
(anTpomorenes). J[BIKyIIie CHIIbI aHTPOIOreHe3a. Packl uenoBeka, X MPOUCXOKICHUE U
€MHCTBO.
Opranusmbl 1 OKpy:KaIias cpeaa

[TpucnocoOnenust OpraHu3MoB K JEMCTBUIO 3KOJOTHYECKUX (PaKTOPOB.

buoreoneno3. Oxocucrema. Pa3znooOpasue »skocucteMm. B3anMooTHOIIEHUs mOMynasui
pa3HbIX BHUJIOB B JKocucteme. KpyroBopoT BellecTB U IOTOK 3HEPrUU B IKOCHCTEME.
YcTOoWYMBOCTh M JUHAMHMKaA 3KocucTeM. IlocnencTBusi BIUSHUS NEATENbHOCTH YEJIOBEKAa Ha
skocuctembl. CoxpaHneHue OnopazHooOpas3usi Kak OCHOBA YCTOWYHMBOCTH SKOCHCTEMBI.
CrpykTypa 6uochepsl. 3aKOHOMEPHOCTH CYIIECTBOBAHUS OHOC(HEPHI.
Kpyzosopomui eewjecmes 6 buocgepe.
['moGanpHbIe aHTPONIOTeHHBIE U3MeHeHHsI B Onocdepe. [IpobiieMbl yCTOWIMBOTO pa3BUTHS.



HepcneKmuebl paseumius buonocuyecKux HAYK.

TemMaTn4eckoe MIAHNPOBAHUE
1 yac B Hexenro, 35 yacos.

Ne -1 HazBanwne TeMbl KommuectBo
4acoB
1 Opraan3MeHHbI YPOBEHD 10
2 [TonynsAOHHO-BUIOBOI YPOBEHB 8
3 DKOCUCTEMHBIH YPOBEHB 8
4 buocdepHslit ypoBeHb 9




