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IHosicHuTEe IbHAA 3alMCKA
Jannas mporpamma 1mo OMOJI0THH OCHOBHOTO 0O0ITIeT0 00pa3oBaHus pa3paboTaHa B
COOTBETCTBUM € TpeOoBaHUAMH 00HOBIEHHOTO DeepaibHOro rOCyJapCTBEHHOTO
00pa30BaTeNbHOr0 CTaH apTa OCHOBHOTO 001iero oopazoBanus (GPI'OC O0O0) u ¢ yuérom
[TpumepHOIT OCHOBHO# 00pa30BaTeIbHON MPOrpaMMbI OCHOBHOTO 00111eT0 00pazoBanus (ITOOIT
00O) . IIporpamma HampaBieHa Ha POPMUPOBAHNE ECTECTBEHHO-HAYYHON TPAaMOTHOCTH
y4alluxcs 1 OpraHu3alfio U3y4eHus: OMOJIOTUH Ha JIEATEIbHOCTHON OCHOBE . B mporpamme
YUUTBIBAIOTCS BO3MOKHOCTH IpeamMera B peanuzanuu Tpedosanuit PI'OC OO0 k
IUTAHUPYEMBIM, TUYHOCTHBIM U METAINPEeIMETHBIM pe3ybTaTaM 00YUYeHHs, a TAKXKe peaan3aius
MEXIMPEIMETHBIX CBSI3€l €CTeCTBEHHO-HAYUYHbIX YU€OHBIX MPEIMETOB HA YPOBHE OCHOBHOI'O
oOmiero oopaszoBanus . [IporpamMma BKIIIOUaeT pacrpesielieHue coiep:kaHus yaeOHOro
MaTepuaa 1o KiaccaMm U IpUMepHbId 00BEM YUeOHBIX YacOB Ui U3YUEHHS Pa3/IesioB U TEM
Kypca, a TAKKe PEKOMEHIYEMYIO I1OCIIEJ0BATEIbHOCTD U3YUEHHs TEM, OCHOBAaHHYIO Ha JIOTHKE
pa3BUTHUS IPEIMETHOTO CO/IEPKAHUS C YUETOM BO3PACTHBIX 0COOEHHOCTEN 00yUaoIuXCs

Ha o©0aze mnentpa «Touka pocta» obecrieunBaeTcsi peanu3anus 00pa30BaTEIbHbBIX
IIPOrpaMM €CTECTBEHHO-HAYYHOM M TEXHOJIOIMYECKON HalpaBiIeHHOCTEH, pa3pabOTaHHBIX B
COOTBETCTBUM C TpeOOBAaHMSAMM 3aKOHOJATEIbCTBA B cdepe o0pazoBaHUs U C YUETOM
pexkomennanuii denepanpHoro omeparopa yuebHoro npenmera «buonorus». OOpazoBarenbHas
porpaMMa IMO3BOJISIET MHTETPUPOBATh PEAIN3yEMbIe€ MOAXO0/bI, CTPYKTYPY U COJAEpKaHUE NpHU
opranuzanuu o0yueHust xumuud B 10-11 kmaccax, BEICTpOSHHOM Ha 0ase JIF000ro U3 JTOCTYITHBIX
yueObHo-MeTouueckux  komiuiekcoB  (YMK). Hcnonb3oBanume oGopynoBanusi «Touka
pocTay» npu peann3anuu gaHHou Ol mo3BossieT co3naTh yCIOBUS:

. JUTSL paCIIUPEHUS COACPKAHUS MIKOJIHHOTO OMOJIOTHIECKOT0 00pa30BaHUS;

. JUTS. TIOBBIIICHUS TTO3HABATEIBHON aKTHBHOCTH OOYYArOIIUXCS B €CTECTBEHHO-
HAy4YHOU 00JacTH;

. JUISL pa3BUTHS JIMYHOCTH peOEHKa B mporecce oOydeHHs: OWOJOTHH, €ro

crocoOHOCTeH, (HOPMUPOBAHHUS M YAOBJIETBOPEHHS COIMAJIBHO 3HAYMMBIX HWHTEPECOB U
MOTPeOHOCTEH;

. Uis paboThl € OAApEHHBIMHM HIKOJBHMKAMHM, OpraHM3allMd HMX pPa3BUTUS B
Pa3IMYHBIX 00JIACTIX 00pa30BaTEILHON, TBOPUECKON JACATEIBHOCTH.

OO0mas xapakrepucTuka y4eOHoro npeamera «buoJsorus

YueOHnlit npeamMeT «bnonorus» Pa3BUBACT IPCACTABIICHUA O IMO3HABACMOCTHU JKUBOU
OpUPOABI U METOAAX €€ TMO3HaHUs, OH MO3BOJSAET chOPMUPOBATH CHCTEMY HAayYHBIX 3HAHHN O
JKUBBIX CUCTCMAX, YMCHUA UX IIOJYUaThb, IPUCBANBATh U IIPUMCHATDH B JXU3HCHHBIX CUTYyallUAX .
Bbuonornueckas moAroroBka o0ecrneuynBacT MOHUMaHHE O0YYArOIIMMUCS HAyYHBIX HMPUHIMIIOB
YeJI0BEeUECKOMI JACATCIIBHOCTH B IIPUPOJAC, 3aKJIaAbIBACT OCHOBBI SKOJIOTHUECKOH KYJIBbTYPBbI,
3JI0pOBOTO 00pa3a KU3HU .

lleﬂ;mm U3yueHusn ouonozuu Ha YPOBHE OCHOBHOI'O O6I_I_I€FO o6pa30133HI/1;1 SABIAKOTCA:

® (1)OpMI/IpOBaHI/I€ CHUCTEMBI 3HAHUU O IMpU3HAKax MW Iponeccax XKUSHCACATCIbHOCTU
OHMOJIOTHYECKUX CUCTEM pa3HOro ypoBHs OpraHu3anuu;

* bopmmpoBaHUEe cHCTEMBbI 3HAHHA 00 OCOOCHHOCTSIX CTPOCHUS, JKU3HEIEATEIHHOCTH
OpraHu3Ma 4CJIOBCKA, YCIOBHUAX COXPAHCHUS €0 310POBbLA;

° (bOpMPIpOBaHI/IC YMGHI/Iﬁ IMPUMCHSATb MCTOIBI OMOJIOrHYECKOM HAaYKHU IJId U3Y4YCHUA
OMOJIOTMYECKUX CUCTEM, B TOM YHCJIC U OpraHU3Ma YeJIOBEKa,

° (1)0pMI/IpOBaHI/Ie YMeHI/Iﬁ HUCIIOJIB30BAaTh I/IH(i)OpMaI_[I/IIO O COBPCMCHHBIX NOCTHKXCHUAX B
obnmactu Ouosoruu Juisi OOBSICHEHHS TPOLIECCOB W  SBJIEHUN JKMBOW MPUPOABI U
KUBHCACATCIIbHOCTH COOCTBEHHOTO OpraHu3Ma,

* (bopmupoBaHue yMeHUU OOBACHITH POJIb OMOJIOTMH B MPAKTUUECKOU ACSATEIHHOCTH
J'IIO,[[GI\/’I, 3HAYE€HHE OHMOJIOIHYECKOIO pa3Ho- 06pa31/151 AJIsL COXPAaHCHUA 6PIOC(1)epBI, OCICACTBHUA
JIESITETBHOCTHY YEJIOBEKA B MIPUPO/IE;



* (opmupoBaHUE DSKOJOTUYCCKOW KYJIBTYPHl B IEISIX COXPAHECHUS COOCTBEHHOTO
3JI0pPOBbS U OXPAHBI OKPYKAIOIIEH CPEIBI

Hocmuscenue yeneit ooecneuusaemcs peutenuem ciedyrwuux 3A/4AY:

* npuoOpeTeHHe 3HAHUK OOYyYarOIIMMHCA O JKUBOH MPHUPOJAE, 3aKOHOMEPHOCTSX
CTPOCHHUSI, KU3HEIEATETLHOCTH W CpenooOpasyromeld pojaud OpraHu3MOB; YEJIOBEKE Kak
OMOCOIMANTLHOM CYIIECTBE; O POJIM OMOJOTMYECKON HAayKh B MPAKTUYECKOW AESITeTbHOCTU
JIIOJIEH;

* OBIIAJICHUE YMEHUSMHU MPOBOAUTH HCCIEAOBAHUS C MCIOIH30BAHHEM OHOIOTHYECKOTO
000pyI0BaHUS U HAOIIOJICHHUS 32 COCTOSTHUEM COOCTBEHHOTO OpraHU3Ma,

* OCBOGHHE TPUEMOB paboThl ¢ Ouonornyeckoil uHbopmanuend, B TOM YHUCIE O
COBPEMEHHBIX JOCTIKEHHSIX B 00JIaCTH OHMOJIOTHH, €€ aHAJIU3 ¥ KPUTHIECKOE OICHUBAHUE;

* BOCIHTAHHWE OWOJIOTUYECKH W OSKOJOTHYECKH TPAMOTHOM JIMYHOCTH, TOTOBOM K
COXPaHEHHUI0 COOCTBEHHOTO 3/I0POBBSI U OXPaHbI OKPY>KAIOIIEH CPEIbI.

Mecrto yuyeOHoro npeamera «buosorus» B y1eOHOM 11aHe

B cucreme o6mero oOpasoBanusi «buonorus» mpusHaHa 00sA3aTENBHBIM Y4EeOHBIM
MpeMETOM, KOTOPBIA BXOJWT B COCTaB TMpeaMeTHoW obmactu «EcTecTBeHHO-Hay4HBIC
npeaIMeThl». YUeOHBIM TUTAaHOM Ha €€ M3yueHue OTBeAeHO 69 y4eOHbIX YacoB — 1mo | 4 B
Henemro B 10-11kimaccax cOOTBETCTBEHHO.

Coaep:xanune 00pa3oBaHus 10 rogaM 00y4eHUs

(mpakTHUecKas 4acTh y4eOHOTO COJICpIKaHHS npeaMeTa ycuiieHa
MaTepuaJbHOTEXHUYECKOW 0Oazoii meHTpa «Touka poctay / JAETCKOTO  TEXHOMapKa
«KBaHTOprnym», HCHOIB3yeMOro MJisi pealn3allii 00pa30BaTENbHBIX IPOTPaMM B paMKax
MIpernoIaBaHusi OMOJIOTHH).

10 KJ/IACC 2024-2025 YYEBHBIH I'O/] Beeoenue ¢ kypc oowieit ouonozuu (4 u).
buonorust — nayka o xu3Hu. Conepkanue kypca. Ilonarue Ouocucrembl. CBONCTBA KU3HU:
€IMHCTBO XMMHYECKOIO COCTaBa, OOMEH BEINECTB M DSHEPruH, CaMOBOCIIPOU3BEICHHE,
CIOCOOHOCT K POCTY U Pa3BUTHIO, pa3ApakUMOCTh, JUCKPETHOCTh. CrenupuuHOCTh
B3aMMOOTHOIICHU OPraHU3MOB CO CPEOH.

[ToHsATHE CTPYKTYpHI U ee opraHu3auuy. [IoHATHE CTPYKTYPHBIX YPOBHEN OpPraHU3aLUU KU3HHU.
MHoroo6pa3ue ypoBHEH OpraHu3allM >KU3HU: MOJIEKYJISAPHBIN, KJIETOYHBIN, OpraHU3MEHHBIH,
HOMYJISIIHOHHO-BUI0BOM, OMOTe01eHOTHYEeCKUH, OnochepHbIi.

N3 wucropum Ouonoruu. JlocTmxkeHus coBpeMeHHOW Ouosoruu. MHTponykuus u
akknumaTtusanus. buorexnonorus. buonuka. B3anMocBs3b HayKy U NPAKTUKU. TpaaulMOHHbIE
MeTozb! Onosoruu. CoBpeMeHHbIE METOIbl: MOJECIINPOBAHIE, MOHUTOPHHT .

Bonpocsr mns obcyxnenust: 1. Uto Takoe kymbrypa? 2. OTpaskeHHE B3aHMMOJACHUCTBUS
YyesoBeKa M HMPUPOABl B Pa3IUUHBIX (popMax KyabTypbl. 3. Posb jkHMBOM Mpupojabl B pa3BUTHU
KyneTypsl. 4. Ilepemada NOCTHKEHHH KyJIbTypbl HOBBIM TIOKOJICHHSIM M B TE€PBOOBITHOM
oOrecTse.
buocgpepnwiii yposens yncuznu (7 u).

[Tonsitue Ouocdepsl. Crpykrypa Ouochepnl. CpoiictBa Ouocheprl. OCOOEHHOCTH KUBOTO
BeulecTBa. @DYHKIMM KUBOTO BEILIECTBA: ra30oBas, DSHEPreTUYecKas, KOHILIEHTpallMOHHas,
JIeCTpYKTUBHas1, cpeioodpa3zyromas. Posb :k1BOro BeecTsa B 6rocdepe.

PanHue rumore3bl O MPOUCXOXKICHMU >KU3HU. buorenes m abuorenes. CamMonpou3BOJIBHOE
3apokaeHue. l'mmoresa mnaHcnepMuud. COBpEMEHHBIE THUIIOTE3bl MPOUCXOXKJIECHUS JKU3HU.
[Ipenopranusmsl MM KoalepBaTbl. XHUMHYecKas U OHOJOrMYecKas OHBOJIONMS. OTarlbl
BO3HUKHOBEHUS )KU3HU.

Ponp mpoxapuor B sBomronMu ku3HM Ha 3emuie. [lonstue apomopdoza. I'ereporpodsl u
aBTOTpOo(bl. POk sykapuoT B sBomonmK xku3Hu. opMbl HazeMHOU *ku3HU. Hawano uctopuun
YKU3HU.



buocepa kak Owmocucrema. IlpomyneHTH, KOHCYMEHTHI, peIyleHTh. buocdepa kak
skocuctema. lloHsATHe OMOIOTHYECKOTO KpyroBopota. KpyroBopoT BemIeCTB B MPHPOJE.
[TprMepbl KpYyTOBOPOTOB BELLIECTB B IPUPO/IE.

[TonsitTue o Hoocdepe. Drambl BO3ACHCTBUS yenoBeka Ha Ouocdepy. CrnocoObl BO3AEHCTBUS
yenoBeka Ha Owochepy. VYcmoBus coxpanenus Ouocdepsl. OCOOCHHOCTH W 3HAYCHUE
6uochepHoro ypoBHs. YenoBek kak ¢aktop B Ouochepe. Hayunas ocHoBa coxpaHeHUs
O6uocdepsl. 3a1a4u yCTOWYUBOTO PA3BUTHS.

Cpenbl KM3HM OpPraHU3MOB Ha 3emile: BOJHAs, HA3€MHO-BO3]YILIHAs, IIOUYBEHHAas U
OpraHu3MeHHas. DKoJlorThdeckue (akToppl cpelpl: a0uoTHyecKkue, OUOTHYECKHE U
AHTPOIIOTeHHbIC. AHTPONOTreHHbIE (PaKTOPBI: CO3HATENIbHBIC U CIy4YaiHBbIE.
buozeouenomuueckuii yposenv ncuznu (8 u).

BI'll xak uactb Ouochepbl. OcoOEHHOCTH OMOr€OIEHOTHYECKOTO0 YPOBHS JKU3HHU. 3HAUCHHE
OuoreoneHoTnyeckoro yposHs xu3Hu. CpoiictBa BI'Ll. Yuenue o BI'Ll. Yuenue o0 sxocucreme.
Tpodwuyeckas cTtpykrypa Ouoreonienosza. Cetu nutanus. [lepBudHas u BTOpUYHAS MPOIYKIIHUS.
[TpoctpanctBennbie cBsizu B BI'Ll. Ilonstue sipycHoctu u emkoctu Ouoromna. Ilonstue
HKOJIOTMYECKOM HUIIY.

Tunel cBsizeid U 3aBUCMMOCTEH B OmoreorieHo3e. B3zanmmHO mpucrnocoOuTENbHBIE CBOMCTBA —
koanantauus. [lonstue Mmumukpun. B3aumusle anantauuu B 6uoreorerose. KosBoonuoHHbIe
CBsI3U B OmoreorieHo3e. MHOTOOOpasue CBsizeil B OMOTeo1eHo3e.

[Tonsitue ycroitumBocTH OuoreorneHo3a. CBoiicTBa, ompeaenstonme ycroitunBocts bBILI:
00oraTCcTBO BHOBOTO COCTaBa M (YHKIMOHAJIHLHOE Pa3HOOOpas3ue, >KU3HEHHOE IMPOCTPAHCTBO,
cpenooOpasyroliye CBOMCTBA BUI0B, aHTPOIIOI'€HHOE BO3/ICHCTBHE.

[Tonsitue cmenbr OworeorieHo3a. Tumbl cmen BI'1l. IlepBuuHble W BTOpPUYHBIE CYKIIECCHH.
Cytounsie u ce3oHHbie m3MeHeHus bI'Tl. MuorooOpasue Bomubix bBI'L[. Tumbsl BOTHBIX
sKkocucTeM. MHOTO0Opa3re OUOTreO1eHO30B CYIIIH.

AntponorenHoe BiusHue. Ilytn coxpanenust OuoreoneHno3oB. Hawamo ocBoeHus
NpUpoAsl JiroaAbMHU. Hagano KyiaeTypHOro ocBoeHHs mpupozsl. Hadano HaydyHOro OCBOEHUS
npupobl. [IpombliiieHHOe ocBoeHue npupobl. Oco3HaHue poau 4yenoBeka B npupone. bBI'L]
KaK UCTOYHUK OJ1aronoiay4us Jiroiei. DKOJIOrHYeCcKre 3aKOHbI IPUPOAOIOIb30BAHNUS.
Honynayuonno-euooeoii ypoeenw ncusnu (16).

MoHsiTve Bupa. Kputepun Buga: Mopdonornyeckuin, pu3nonoro-6uoxMmmMyeckuin, reorpacuyecknii, 3SKONMOTUYECKUA U PENPOAYKTUBHBIN.
CoBpeMeHHoe npeacTasnexune o Buae. buonornyeckas koHuenuus smaa.

[Momymsimust kak opma cymiectBoBanus Buna. [lomymnsus kak komnoneHT BI'L. IMomyssimus
KaK reHeTudeckas cucrema. Tumbl nonyisuuil. [lomynsiuuonnsie ocHOBBI 3Bomtonuu. [loHsTue
MUKPOAIBOJIONHH. J[BIKYIIHE CHITBI U (PaKTOPHI IBOTFOIHH.

[Tonsitue BumooOpazoBanus. buopaznooOpasme. CrocoObl 00pazoBaHusi BUIOB. [IpuynHbBI
BbiMUpaHus. [lonbiTku cucremaruzauuu Ouonoruueckux BuIOB. CoBpeMeHHas cucrema
opranu3moB. CoxpaHnenue OnopasHooOpaszusi.

[Tpoucxoxnenue yenoseka. Otpsa npumartsl. CemeiictBo ['omunuabl. Hampasienus 3Bosonun
cemeiictBa ['omunua. CraHoBieHHe yesloBeka Kak BHJa. OOIas 3aKOHOMEPHOCTH 3BOJIIOLIUU
YeJI0BEeKa.

[TorynsMOHHBIE OCHOBBI aHTPOIIOTeHe3a. Y HUKajdbHas 0COOEHHOCTh BUAa YenoBek pa3yMHBIH.
Ilonsitue pac. Pacbl uenoBeka: HErpomjHas, MOHIOJIOMJHAs, €BpONeOMJHas. ['HMIores3sr o
IIPOUCXO0KICHUH YETI0BEKAa COBPEMEHHOIO BUIA.

[Tonsitne Oumonornyeckor spomronmu. IloHsTHEe KpeaunoHusme u TpaHchopmuszme. Teopus
Yapnza [apsuna 00 »sBomonmu. DopMbl HW3MEHUYMBOCTH OPTaHU3MOB. ONpEICTeHHAs U
HeonpezeneHHas. [IoHsATHe HCKYCCTBEHHOTO 0TOOpa U €CTECTBEHHOTO 0TOOpa.

®opMuUpOBaHUE CHUHTETUYECKOW Teopuu 3Botonuu. COBpeMeHHasi TEOpHs SBOJIOIUH KUBOTO
MHUpa. OJEMEHTapHble eIWHMIBI, JJIEMEHTApPHbIM MaTepual U 3JIeMEHTapHble (aKTOPbI
sBOMIONMM. JIBMKyIIMe cuibl HBoMOUMUA. OCHOBHBIE TIOJOKEHUS CHHTETUYECKOM Teopuu
HBOJIIOLIUN.



PesynbraTtel  sBomonmu. BumooOpaszoBanme. EcTecTBeHHass cucTeMa >KHMBBIX OPTaHU3MOB.
OykapuoTel U mpokapuoTsl. IIpucnocobnaenHocts u agantanus. OCHOBHbIE 3aKOHOMEPHOCTHU
HBOJIIOLHH.
buonoruueckuit mporpecc. Apomopdo3s, uauoamantanus, obmas aereHepanus. OCHOBHBIE
HaIpaBJIEHUS 3BOJIOLUY.
Crienuduka nonyssiiMOHHO-BUIOBOTO YPOBHS JKU3HH, €0 CTPYKTYpa M OpraHu3anus. 3HaueHue
MOIMYJISIIMOHHO-BUIOBOrO ypoBHs. DYHKIMOHAIBbHASA POJIb MOMYJIALUUN B HpUpojie. 3HaAYECHUE
JMKUX BUJIOB pacTeHui. 3HaueHUE IUKUX BUAOB KMBOTHBIX. ['€HOQOHI M NpUYMHBI TUOETH
BUJIOB.
[ToBTOpEHME MpoiiIeHHOr0 MaTepuala Mo NepBoi u BTopoi riaaBaM. O6001IeHnEe U 3aKperIeHne
3HAHUN C TIOMOIIBIO OMOJIOTUYECKOTO TECTUPOBAHUS.

[ToBTOpEeHue NpoNEHHOTO MaTepuaia 1o TpeTbel u yerBepToil rimaBam. O6oOLIIeHNE U
3aKpeIUICHUE 3HaHUH ¢ IOMOILBIO OMOJIOTMYECKOI0 TECTUPOBAHMS.

11 KJ/TACC 2024-2025 YYEBHBIH I'OJ]

Opzanusmennstii ypoeens xcuznu (17 u).

Oco0OeHHOCTH OPraHU3MEHHOTO YpPOBHS OpraHM3alMHM >KU3HU. 3HAYEHHE OPTraHU3MEHHOTO
ypoBHs B mpuponae. OpraHusm — OCHOBHasl JMCKpPETHas >KMBas €IUHHIA. DBOJIOIUOHHOE
Y4E€HHE OPTaHU3MEHHOI'O YPOBHSI B IPUPOJIE.

[Tonsitue 06 opranm3max. CBoiicTBa opranuzMa. Opranusm kKak Ouocucrema. Bunbl perynsiuu
OpraHu3Ma: CaMOperyJysiliis, TyMOpaJlbHas peryisiius, HEpBHas W HEPBHO-TyMOpabHas
perynsamus. MHOTOKJIETOYHbIE OpraHu3Mbl. OOMEH BEIIECTB M TPEBpAIICHHUS DJHEPTUU B
opranusme. CUCTEMBI )KU3HEAEATENbHOCTH JKUBOTHOTO OpraHu3Ma.

PaszmHoOxkeHue: monoBoe u Oecnonoe. Buasr 6ecrionoro pazmuoxkeHus. OCOOEHHOCTH TOJIOBOTO
pasmHoxeHus. [lom ©w monoBele mnpu3Haku — opraHusMma. OmmomorBopeHue.  Bugbl
OII0I0TBOpEHUs. VICKyCCTBEHHOE OILIO0TBOpeHHUE. [[BOITHOE OIIOLOTBOPEHUE IBETKOBBIX
pacTeHuil.

[Tonsstue 00  oHTOreHeze. OMOPHUOHATBHBIN  (3apOABINIEBBI)  MEPUOA  PAa3BUTHUSA
MHOTOKJICTOYHOTO OpraHu3ma — SMOpuorenes. [1ocTaMOproHaIbHBIN, WM TTOCIIE3aPOIBIIIECBBIH,
nepuoa. Ctaguu B3pocaoro opraHu3ma.

3apoxnaeHue reHeTHkdA. Paboter I'peropa Menmens. XpoMoCcOMHasi TEOPHsI HACIIEICTBEHHOCTH.
Ocuosnble nionoxkenus:t XTH. OtHomenus renotumna u ¢penorumna. [lousarue o reHome.

[TonsiTue 06  w3MeHunBocTU. HacriencTtBeHHas — M3MEHUMBOCTB:  MOJAU(UKAIIMOHHAS
(peHoTHMTIMUECKAs), TEHOTUNUYECKAas, KOMOWHATHBAsl, MYyTallMOHHas. MyTareHes, MyTareH,
MyTaHT. MyTalMu: eCTECTBEHHbIE U UCKYCCTBEHHBbIE. THUIIBI MyTalMii: XpOMOCOMHBIE U TEHHBIE.
3aK0H «TOMOJIOTHYECKUX PSIOB HACIIEICTBEHHOW N3MEHYUBOCTIY.

Mertoapl pabotel I'. Mennens. Yucteie muann. MoHOTHOPUAHOE, TUTHOPUIHOE ¥ TPUTUOPHIHOE
ckpemBanue. [lonstue amieneir. ['OMO3UTOTHBIE U TETEPO3UTOTHBIE aJlIeNd. JJOMHUHAHTHBIE U
perieccuBHbIe NpU3HaKku. [1epBbiii U BTOpO# 3akoH Menaens. ['umnore3a 4ucToThl ramer.

Omnsitel I'. Menaens. Monorubpuanoe u auruOpuaHoe ckpemmpanue. PekomoOunanum. Tpetuit
3ak0OH  MeHzens.  AHanmsupymomiee ckpemuBaHue. OTKIOHEHHE OT  CTaTUCTUYECKHX
3aKkoHOMepHOocTel. CliemIeHHOe HaclieJoOBaHUe IeHOB. ['eHeTnYecKkue KapThl OPraHu3MOB.
3akperuieHue M cUcTeMaTH3alus 3HaHUM 10 IepBOMY, BTOPOMY M TPEThEMY 3aKOHaM MeHnens
3a CUeT PEIICHUs TeHETUYECKHX 3a/1a4. THUIbl B3auMOACHCTBUS TEHOB.

[Tonstne cenexkunu. 3anaun cenekuud. OCHOBHBIE METOMABI CEJIEKIMH: MCKYCCTBEHHBIH OTOOD
(Oecco3HaTenpHBI M METOAWYECKUH), TUOpuAM3anus (BHYTPUBUAOBAS W MEXBHUIOBAA).
Nubpuaunr u ayrOpuaunr. I'ereposuc. Metoasl rudbpuansanuu. MonexkyiaspHas THOpuIu3anus.
Myrarenes. [lonumionaus. [lepBuuHble U BTOPUYHBIE LUEHTPbl MPOUCXOKIEHUS KYJIbTYPHBIX
pacTeHui.

[TonsiTue nona. Mexanusm onpeneneHus noja. OoreHe3. AyTOCOMHBIE U MIOJIOBbIE XPOMOCOMBI;
MY’KCKHE U J)KEHCKHE XpOMOCOMBI. ['oMorameTHoe u rereporameTHoe couetanue. HacinenoBanue
MPU3HAKOB, CIEIUICHHOE C MOoJoM. ['oMoraMmeTHwlii M reteporamMeTHbId moia. ['emodunus u
JANbTOHU3M. POJIb ayTOCOMHBIX XpOMOCOM.



OcoOeHHOCTH TEeHeTHKH duenoBeka. OCHOBHOE HAmpaBICHHWE TEHETHKH 4YenoBeka. [loHsTne
kapuotumna. Myranuu. HacnenctBenusie Oonesnu. MynbrudaktopHbie 3aboneBanus. | eHHbIC
0omne3nu. XpoMocoMHbIe 001e3HU. MOHOCOMUS. MeTO/IbI JICUCHHSI.

[IpeameTr u 3agauM MEAUIIMHCKOW Te€HETUKU. brosTnueckuii xkoaekc. DTUYECKHE MNPUHLIMIIBI
MeIUIMHCKOW TeHeTuku. [lonstue OworexHomorun. ['eHHass wmxeHepus. CoOBpEeMEHHbBIC
ACTIEKThl OMOTEXHOJOTUYECKHIX UCCIICIOBAHMA. DTUYECKUE ACTIEKThl KJIIOHUPOBAHHSI.

['ére Uorann Bonbgranr. KusnenHslil nukn dvenoBeka. BoickasbiBanus Quiiocodos: Dpux
®pomm, Huxonait Anekcanaposuu bepases.

[TonsiTre 0 BUpycax Kak opranu3Max. SIBisieTcsi U BUPYC KUBBIM opraHu3MoM. Kakumu
CBOICTBAMHM KHMBBIX OPraHU3MOB o00sagatoT BHpPYchl. CTpoeHHE U CBOHCTBAa BHPYCOB.
[IpornkHOBEeHHE BUPYCOB B KIETKH. [Ipomcxoxkaenune BupycoB. Bupycel kak Bo3Oymutenu
3aboneanuii. CI1IMJ]. OPBU, rpunm.

Knemounwtit yposens yncusznu (7 u).

Kinerka — mpencraBuTellb KJIETOYHOIO YPOBHS KM3HHU. 3HAUYEHHUE KJIETOYHOIO YPOBHS KHUBOMU

MaTepuu. 3HAYeHHE KJIETOYHOro ypoBHsA. OCHOBHAsl €MHMIIA KU3HU U 3JEMEHTapHas ¢gopma

JKU3HHU.

OBonronus nepBUYHON kieTku. JlanpHelee ycnoxHeHue KieTKd. OCHOBHBIE YAacTH KIIETKU.

[ToBepxHOCTHBIN KOMIUIEKC KieTKU. L{utomnnasma u ee cBorictBa. OpraHoujipl Kak CTPYKTYpHbIE

KOMITOHEHTHI IIUTOIJIA3MBI.

Ku3Hp KneTkd. DTanbl KIETOYHOTO LMKJA: MEepBbId U BTOPOM. [[MUTENBbHOCTh KU3HU KIIETKH.

Jenenue xnetku. Murto3 mwnm HempsimMoe JelieHue KieTku. buojormueckoe 3HaueHUE MHTO3a.

Meiio3 — penpoayKTUBHOE JeieHue KieTku. CpaBHEHHME MuUTO3a M MeHo3a. buosiormueckoe

3HAYEHHUE MEN03a.

[TonsTre o xpomocomax. CTpykTypa XpoMocoM. HerucToHOBbIE U TUCTOHOBBIE OCNKH. Y POBHU

KOMIAKTU3alu XpoMaTruHa. OyHKIMU XpoMocoM. ['enetnueckuii koa. Tpanckpumius.

Hayka o ximerke — nutonorus. Ilonsatue o knetke. AHuMmanbKynau. [lepBele mosnokeHus

KJIETOYHOM Teopuu. Pazsutue yuenus o kierke. CoBpeMeHHas KJI€TOYHasi TEOPHsI.

[TonsTre nenecoodbpasHocTu U rapMoHuK. COOTHONIEHUE TAPMOHHH JKUBOW KIIETKA M TAPMOHUU

Mupa. B3auMocBs3p 1 pazHuLia MEXy TOHATUSIMU «TAPMOHUS» U «IIPUPOIOCO0OPAZHOCTHY.
O06o061IeHre U cucTeMaTu3alus 3HaHUu# 110 TIIaBe 2.

Monexynapuwiit yposens sncuznu (10 u).

Oco0eHHOCTH MOJIEKYISPHOTO YPOBHS >Ku3HH. [lomumepsl 1 MOHOMEpH. DUBUKO-XUMHUYECKUE

cBoiictBa  Monekyn. buonormueckue  QyHkiuu  Mojekyl.  CTpyKTypHbIE — 3JE€MEHTbI

MOJIEKYJIIPHOTO YpOBHsI ku3HU. OCHOBHBIE MPOIIECCHI, 3HaUeHHE U opranu3aius MY XK.

Heoprannueckue BemniecTBa: BOJA, MUHEpAJIbHBIE COJM, JBYOKHCh YIJIEpOJa, KHUCIOTHI U

ocHOBaHUs. OpraHWYecKUe BEIIECTBA: YIJIEBOJbI, JHIMH/bI, OCTKA U HYKIEHHOBBIC KHCIIOTHI.

Crpykrypa JJHK u PHK. Pennmukanusa JJTHK.

Cunre3s kak 4acth MetabonusMa. [lonstue merabonusma. [lonsarue GuocuHTe3a U HOTOCHHTESA.

CgeroBas u TemHoBas (a3el porocunteza. dotocuremsl. [{ukn KanpBuHa.

[Tonsitne o OmocuHTE3e Oenka. DTambl CHHTE3a Oenka: TpaHCKpUMIMs, TpaHcusauus. [lonsarue

antukoaoHa. AkuentopHas yacte PHK. Tunet PHK: TPHK u u”PHK. TlonsaTre noincomsl.

[Tonstue o Owuonornuyeckum pacuierieHnd. ATD, AM® u AJI®. AspobHoe [bIXaHHE.

beckuciaopoaHblil 3Tan KJIETOYHOTO JbIXaHMS, WIHM TJIMKOIU3. KucaopoaHslid 3Tan KIETOYHOTO

neixanus. [ukn Kpeobcea.

OmnacHocTh monmMepHOro Mmycopa. IIpoGnema ycroiumBoro pa3BuTHs. [1aBHBIE (GaKTOPHI

Jlerpajallid U paioHbl UX MposiBiIeHUs. Moaenu pa3BUTHs MHpa. DKOJIOTUSI U1 HOBOE BO33pEHHUE

Ha KynbTypy. Kputepun pa3BUTHS KyJIbTYPHI.

OO6o0mieHre M cucTeMaTu3alusl 3HAHUN O CTPYKTYPHBIX YPOBHSIX >KMBOW MaTepuu. Bumbl

O0nopazHoO0pasusi: BHJOBOE, TE€HETHYECKOE, 3KOJIOTMYecKkoe, Treorpaduyeckoe, COIMUaTIbHO-

3TOJIOTMYECKOE U CTPYKTYPHO-YPOBHEBOE.



O0001eHrne U cucTeMaru3anys 3HaHWM 10 ypOBHSM OpraHM3allMM KUBOM MaTepuu:
OpPraHM3MEHHOM, KJIETOYHOM M MOJEKymsipHOM. MroroBas oneHka 3HaHUH METOAOM
OMOJIOTMYECKOTO TECTUPOBAHUSL.

Ilnanupyembie pe3yabTAaThl 0CBOEHUS Y4eOHOI0 NpeaMeTa
OcBoenue yuebHOro mipeameta «buosiorus» Ha ypoBHE OCHOBHOTO 00IIero 0Opa3oBaHUsI
JIOJKHO o0ecreunMBaTh JOCTHKEHHE CIEAYIOUIMX JIMYHOCTHBIX, METANpeAMETHBIX U
MIPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB:

JIHYHOCTHBIE PE3YJIBTAThI

Ilampuomuueckoe éocnumanue:

* OTHOIIICHUE K OMOJIOTHH KaK K BaXKHOW COCTaBJISIONICH KYJIbTYPBI, TOPJOCTh 33 BKIIA]
POCCHUHCKHUX U COBETCKUX yUEHBIX B pa3BUTHE MHUPOBOH Omojormueckoi Hayku. ['paxmaHckoe
BOCIIMTAHUE:

* TOTOBHOCTh K KOHCTPYKTHBHOH COBMECTHOW JESTENbHOCTH TIPH BBITIOJHEHUHU
WCCIICJIOBAHWA M TIPOEKTOB, CTPEMJICHHE K B3aWMOIIOHUMAHHUIO M B3aWMOIOMOINHU. JlyXOBHO-
HPABCTBEHHOE BOCIIUTAHUE!

* TOTOBHOCTb OIICHWBATh IMOBEJICHUE U MTOCTYIKH C TIO3UIIMU HPABCTBEHHBIX HOPM U HOPM
9KOJIOTUYECKOU KYTbTYPHI;

* IOHMMaHWEe 3HAYMMOCTH HPABCTBEHHOTO aCIIeKTa JICITSILHOCTH YeIOBEKa B MEJIUIIMHE
1 OUOJIOTHH. DCTETHYECKOE BOCIIUTAHUE:!

* T[OHWMaHWE poJd OWONOrTMM B  (POPMHUPOBAHUM  ICTETHUECKOW  KYJIBTYPHI
JUYHOCTH. [[eHHocmu HayuH020 NOZHAHUA:

* OpHEHTAIlMsi Ha COBPEMEHHYIO CHCTEMY HAYYHBIX IPEICTAaBICHHH 00 OCHOBHBIX
OMOJIOTMYECKNX 3aKOHOMEPHOCTSIX, B3aWMOCBS3SIX YENOBEKa C MPUPOAHOW U COLUATBHON
cpenoit;

* IOHUMaHUE POJIM OMOJIOTUYECKON HAYKH B (POPMHUPOBAHUU HAYYHOTO MUPOBO33PEHUS;
pa3BUTHE HaydyHOW IFOOO3HATENILHOCTH, WHTEpeca K OHOJOTMYECKOH HayKe, HaBbIKOB
HCCJICIOBATENLCKOM IeITEeTHhHOCTH.

Dopmuposanue Kyibmypsl 300P08bSi.

* OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3J0POBBI0 M YCTaHOBKA Ha 370pPOBBIA 00pa3
KHM3HH (370POBOE MHTaHKE, COONIOIEHINE TUTUEHNYECKUX MPAaBII U HOPM, cOaTaHCHUPOBAaHHBIN
PEKHUM 3aHATUN U OTJbIXA, PETYIsipHas GU3NYECKasi aKTUBHOCT );

* OCO3HaHHWE TIOCJICJICTBHI W HETNPHUATHE BPEIHBIX MPHUBBIYEK (YIOTPEOICHHUE aIKOTOJIs,
HApKOTUKOB, KypeHHE) U UHBIX (OpM Bpeaa sl GU3NYECKOTO M TCHXUYECKOTO 370POBBS; *
coOnrofieHne TMpaBWJl 0OE€30MaCHOCTH, B TOM 4YHCJIE€ HaBBIKM O€30MacCHOTO TIOBEIEHUS B
MIPUPOIHOM CpeliE;

* cOpMHUPOBAHHOCTH HaBBIKA PEQIICKCHH, YIPABICHHE COOCTBEHHBIM YMOIMOHAIBHBIM
COCTOSTHUEM.

Tpyoosoe ocnumanue:

* AKTUBHOE y4YacCTHE B PEIICHUU MPAKTUYCCKUX 3a7a4 (B paMKaX CEMbH, IIKOJbBI, TOPO/Ia,
Kpas) OWOJIOTUYECKOH W JKOJOTMYECKOW HANpaBICHHOCTH, WHTEpPEC K TMPAKTUYCCKOMY
U3YYCHHUIO Mpodeccuii, CBA3aHHBIX ¢ OMOIOTHEH.

DKonoeuyeckoe gocnumatue:

* OpUCHTAIMS HAa NMPUMEHEHHE OMOJOTHMUYECKUX 3HAHWH MPH PEIICHUH 33]a4 B 00J1acTH
OKpY>Karollei Cpebl;

* OCO3HAHHE IKOJIOTUICCKUX MTPOOJIEM H ITyTEH MX PEIICHUS;

* TOTOBHOCTh K YyYaCTHIO B MPAKTUYCCKOW JCATCIIBHOCTH  OKOJIOTHYECKON
HAIPaBJICHHOCTH.

Aoanmayus obyuarouecocsi K UBMEHAIOUWUMCA YCI0BUAM COYUANbHOU U NPUPOOHOU
cpeoul.

* aJICKBaTHAs OIICHKA M3MEHSIONINXCS YCIOBUH;



* MPUHATHE pelicHUS (MHIUBUIAYyadbHOE, B TPYIIIE) B WU3MCHSIOIMIUXCS YCIOBHSIX Ha
OCHOBaHUU aHaln3a OMoJoruueckor nHpopMaIuy;

* [JIJAHUPOBAHUE JEWCTBUN B HOBOW CUTyallud HAa OCHOBAaHUM 3HAHUI OMOJIOIMYECKUX
3aKOHOMEPHOCTEH.

METAIIPE/IMETHBIE PE3YJ/IbTAThHI

YHuBepcaibHbIe NO3HABATEIbHBIE 1€CTBUSA

basoevie nocuueckue oeticmeus:

* BBISBJIATh U XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKH OHUOJIOTMYECKUX OOBEKTOB
(s1BJIEHU);

* YCTaHABIMBATh CYIIECTBEHHBIH MPU3HAK KiIaccU(UKAIMH OUOIOTUYECKHX OOBEKTOB
(sIBJICHUH, TMPOIIECCOB), OCHOBAHHS Il OOOOIEHWS W CPAaBHEHHS, KPUTEPUU TMPOBOIUMOTO
aHanM3a; C y4€TOM MPEAJIOKEHHON OMONOTHMUecKON 3aJadyd BBISBIATH 3aKOHOMEPHOCTH U
MPOTUBOPEYHST B paccMaTpuBaeMbiXx (akTax W HAOMIONCHMSIX; MpeasiaraTh KPUTEPHUH IS
BBISIBJICHHSI 3aKOHOMEPHOCTEH U MIPOTUBOPEUUiA;

* BBIBIATH JeUIUTHI WHPOPMAIIMH, JAHHBIX, HEOOXOIUMBIX I PEHICHUS
MOCTaBIICHHOM 3a/1a4H;

* BBISIBJIATH MPUIMHHO-CIICJICTBEHHBIC CBSI3U MPH U3YYCHUU OWMOJIOTUYCCKUX SIBJICHHHA U
MPOIIECCOB; JIENaTh BHIBOBI C HCIIOJIb30BAHUEM JEIYKTUBHBIX U MHAYKTUBHBIX YMO3aKIIOUCHUH,
YMO3aKIIFOUCHH 110 aHAJIOTHH, (POPMYITUPOBATh TUIIOTE3bI O B3aUMOCBSI3AX;

* CaMOCTOSITEIbHO BBIOMpaTh CMOCOO pelieHus Y4eOHOM OMOIOTHYEeCKOW 3amadu
(cpaBHMBATh HECKOJIBKO BAapHUAHTOB PEIICHHUS, BbIOMpaTh HamOoJee MOAXOIANIUN C y4ETOM
CaMOCTOSITENIHO BBIJICIICHHBIX KPUTEPHUEB).

basoevie uccneoosamenvckue deticmeusi:

* UCIIOJI30BaTh BOIPOCHI KaK MCCIEA0BATEIbCKUN MHCTPYMEHT MTO3HAHUS;

* (opmynupoBaTh BONPOCH], GUKCUPYIOIINE PA3PhIB MEXKY pealbHbIM U JKeJIaTeJIbHbIM
COCTOSTHUEM CHUTYAIlNH, 00BEKTa, 1 CAMOCTOATEIHHO YCTAHABIIMBATH UICKOMOE U JIaHHOE,

* GopmMHUpOBaTH THIIOTE3y 00 UCTUHHOCTH COOCTBEHHBIX CYXKIACHWUH, apryMEHTUPOBATh
CBOIO IIO3UIIMIO, MHEHHUE;

* [POBOJUTH IO CAMOCTOSITEIbHO COCTABJIICHHOMY IUIaHY HAOJIOACHHE, HECIIOKHbBIN
OMOJIOTMYECKUN SKCIIEPUMEHT, HEOOJBIIOE MCCIEJOBAHUE MO YCTAHOBJICHUIO OCOOCHHOCTEH
Ouosornueckoro oOBeKTa (mporecca) W3Y4YEHUs, MNPUYUHHO-CICJACTBEHHBIX CBs3€H U
3aBUCHUMOCTEN OMOIIOTHUECKUX 0OBEKTOB MEXKIY COOOi;

* OLICHMBATh HAa MPUMEHUMOCTb M JOCTOBEPHOCTh MH(OPMAIHIO, IMOITYYCHHYIO B XOJ€
HaOJIOICHUS M SKCIIEPUMEHTA;

*  CaMOCTOATENBbHO (opMyaupoBaTh OOOOIICHHS W BBIBOJABI IO pe3yjbTaTaM
MPOBEIEHHOTO HAOTIOCHMSI, YKCIICPUMEHTA, BIaJeTh MHCTPYMEHTAMU OIEHKU JTIOCTOBEPHOCTHU
MOJIYYCHHBIX BBIBOJOB M 00OOIIEHUT;

* TIPOTHO3UPOBATH BO3MOKHOE JallbHEHIIEe pa3BUTHE OMOJIOTHUYECKUX MPOLECCOB U UX
MOCIIEACTBHS B aHAJIOTUYHBIX WIIM CXOJHBIX CUTYALUsX, a TAK)KE BBIJBUTAThH MPEANONIOKEHUS 00
WX Pa3BUTUU B HOBBIX YCIIOBUSX M KOHTEKCTaX.

Paboma ¢ ungopmayueti:

* TMPUMEHSTh Pa3JIUYHBIE METOIbI, WHCTPYMEHTBI U 3ampoChl MPH TOUCKE W OTOOpE
Ouosornuyeckoi MHGOPMALMK WM JaHHBIX U3 UCTOYHHKOB C YYETOM MPEATIOKEHHON ydeOHOM
OMOJIOTrMYecKOr 3aJauu; BHIOUpPATh, aHAJTU3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH
OMOJIOTUYECKYI0 MH(DOPMAIIHIO PAa3TUYHBIX BUIOB B (DOPM IMpeICTaBICHHUS;

* HAXOJIUTh CXOJHBIC aPTYMEHTHI (MOATBEPKAAIOIINE UM ONIPOBEPraroline OJHY U Ty Ke
UJICI0, BEPCHUIO) B PA3INIHBIX HH(POPMAIIMOHHBIX HCTOYHHUKAX;

* CaMOCTOSITENILHO BBIOMpATh ONTUMANbHYIO (GOpMy MpencTaBieHUs HHpopManuu u
WLUTIOCTPUPOBATH pEIIacMble 3a7aul HECIIOKHBIMU CXEMaMH, JUarpaMMaMiu, WHOU TpaduKkoi U
UX KOMOMHAIIMSIMH;

* OIICHUBATH HAJIEKHOCTH OMOJIOTHYECKON HH(DOpPMAIHH IO KPUTEPHUSIM, MPEATI0KESHHBIM
yUUTeIeM WU cPOPMYTUPOBAHHBIM CAMOCTOSITENBHO;



* 3alIOMUHAaTh U CUCTEMATU3UPOBATh OMOJIOTMYECKYIO0 HH(OPMALIHIO.

Yuusepcanvuvie KoOMMYHUKAMUBHblE 0etUCmEus

Oobwenue:

* BOCIPUHUMATh U (OPMYIHMPOBATH CYXKJIEHUs, BbIpaXaTb ASMOLUHU B Ipolecce
BBITIOJTHEHUSI TPAKTUYECKUX U JIaOOpaTOPHBIX padoT;

* BBIpaXkaTh ce0s (CBOIO TOUKY 3PEHHUSI) B YCTHBIX U IUCbMEHHBIX TEKCTAX;

* pacro3HaBaTh HEBEepOaJbHbIE CPEJCTBA OOIIEHUS, MOHMMATh 3HAYEHHE COLUATbHBIX
3HAKOB, 3HaTh U PACIIO3HABATH MPEANOCHUIKA KOHGIMKTHBIX CUTYallMid U CMATYaTh KOH(IUKTHI,
BECTH IEPErOBOPHI;

* IOHUMAaTh HAMEPEHUS IPYTUX, IPOSABIATH YBAKUTEIBHOE OTHOIIEHUE K COOECeTHUKY U
B KOPPEKTHOI (popme popMyanpoBaTh CBOM BO3PAKEHHUS,

* B XOJI¢ JMAJIOTa W/MiM JUCKYCCHM 3aJaBaTh BOINPOCHI MO CYIIECTBY OOCYKIAaeMoii
OMOJIOrMYeCKON TEMBbI U BHICKA3bIBATh UJEH, HALIEJICHHbIE HAa pelIeHHe OMOJIOTHYECKOM 3a/1a4u U
noJyiep)kaHue 0aroxenaTeaIbHOCTH OOLICHUS;

* COINOCTAaBJISITh CBOM CYXKIEHUS C CYXICHUSIMH JPYI'MX YYacTHHUKOB JHaJiora,
OoOHapy>KUBaTh pa3IMyMe U CXOJICTBO NO3ULIUH;

* nyOJIMYHO TMPEJICTaBISATh PE3yJbTaThl BBIMOJIHEHHOTO OHOJIOTMYECKOrO OIbITa
(9KCIIepUMeHTa, UCCIIeI0BaHus, IIPOEKTa);

* CaMOCTOSITEJIbHO BBIOMpPATh (hOpMaT BBICTYIUIEHHS C YYETOM 3aJad MPE3CHTALUU U
0COOEHHOCTEH ayTMTOPUU U B COOTBETCTBUU C HUM COCTaBIIATh YCTHBIE U MMCbMEHHbIE TEKCTHI C
MCIIOJIb30BaHUEM WITFOCTPATUBHBIX MaTEpUasOB.

Cosmecmuas 0essmenbHOCMb (COMPYOHUYECE0):

* IOHUMAaTh U UCMOJIb30BATh IPEUMYILECTBA KOMAaHAHON U UHANBUAYAIbHOW pabOThI IIpH
pELICHUH KOHKPETHOM OMOJIOrHuecKoi nmpobsieMbl, 000CHOBBIBATH HEOOXOAUMOCTH TPUMEHEHHS
TPYIIOBBIX (OPM B3aUMOJICHCTBUS TP PEIICHUHU TTOCTABICHHON YUeOHOU 3a/1auu;

* IIPUHUMATH LIE€JIb COBMECTHOM NEATEIBHOCTH, KOJUIEKTUBHO CTPOUTH IECUCTBUA IO €€
JOCTHKEHHUIO: PAclpeliesiATh POJM, JOroBapuBaThCs, OOCYXIaTh IPOLECC U  Pe3yabTar
COBMECTHOH paboThl; yMeTh 0000IIAaTh MHEHHsSI HECKOJbKUX JIIOJIEH, MPOSBIATH TOTOBHOCTh
PYKOBOJUTb, BBIIOJIHATH IOPYYEHUS, IO TUMHATHCS;

* IUTAHUPOBATh OPTaHU3AIMIO0 COBMECTHOM PabOThI, ONpPENENsATh CBOIO poib (C y4éToM
IPEANOYTEHU U BO3MOXHOCTEH BCEX YYAaCTHMKOB B3aUMOJICHCTBHUS), paclpeneisaTh 3ajadu
MEXIy YJICHaMU KOMaHJbl, y4aCTBOBATh B IPYIIOBHIX (opmax paboTsl (00CyxkaeHus, oOMeH
MHEHHUSMH, MO3TOBbIE LIITYPMBI U UHBIC);

* BBINOJIHATH CBOIO 4acTh PaOOThI, JOCTUraTh KAaueCTBEHHOTO pe3yjibTaTa MO CBOEMY
HalpaBJIEHUIO U KOOPAMHUPOBATh CBOM JIEHCTBUSA C IPYTMMHU YJI€HAMU KOMAaH/IbI;

* OIICHHMBATh KQ4E€CTBO CBOETO BKJIAJa B OOLIUI MPOAYKT O KPUTEPHUSIM, CAMOCTOATEIBHO
c(OpMyYIMPOBAHHBIM YYaCTHHKAMU B3aUMOJICHCTBUSA; CPAaBHHUBATh DPE3YJIbTaThl C HCXOJHOU
3aJaueil M BKJIAJ KaKJIOro 4ieHa KOMAaHIbl B JIOCTIDKEHHE pe3yJbTaToB, pa3ieisaTh chepy
OTBETCTBEHHOCTHU U MPOSBIATH TOTOBHOCTb K IIPEJOCTABICHUIO OTYETA MIepe]] IPYIIION;

* OBJIAJETh CHUCTEMOM YHHUBEPCAJIbHBIX KOMMYHMKAaTUBHBIX JCHCTBUH, KOTOpas
o0ecrieunBaeT CPOPMHPOBAHHOCTh COLMAIBHBIX HABBIKOB M SMOLMOHAIBHOTO MHTEIIEKTa
00yyJaromuxcs.

Yuusepcanvnvie pecynamuenvie oeitcmeusn

Camoopeanuzayus:

* BBISBJISITH MPOOJIEMBI JJIsl PEUICHUS B JKU3HEHHBIX U YUYEOHBIX CHTYaLHUSX, UCIOIB3YS
OuosIornYecKue 3HaHMs;

* OpUEHTHPOBATHCS B PA3IMYHBIX MOJAXOAAX MPUHATUS pElICHUH (MHIUBUAYaJIbHOE,
IPUHATHE PELICHUs B TPYIIE, IPUHATUE PEIIEHUH IpymIoi);

* CaMOCTOSITEJIFHO COCTABJIATH AJTOPUTM pEIICHHs 3a7add (WK ero 4acTh), BHIOMpAThH
crnoco0 pemeHus ydeOHOM OMOJIOTMYECKOM 3afjaud ¢ y4€TOM HUMEIOIUXCS PEecypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBATh MpeIaraéMble BApHAaHTHI PEIICHUH;



* COCTaBJIATH TUTAH JCUCTBUHN (TUTAaH peaju3alii HAMEYCHHOTO aJIrOpUTMa PEIICHUs),
KOPPEKTHPOBATh TPEAJIOKCHHBIH QJITOPUTM C YYETOM TOJYYEHHUS HOBBIX OHOJIOTHMYCCKHX
3HaHUH 00 N3ydaeMOM OHOJIOTUIECKOM OOBEKTE;

* JieNiaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE.

Camoxoumpons (peghnexcus):

* BIIAJICTh CIIOCOOAMU CAMOKOHTPOJISI, CAMOMOTHUBAIIUU U pehIICKCU;

* TaBaTh aJICKBATHYIO OIICHKY CUTYAIlMH U TpeJyIaraTh IUIaH ¢ N3MCHCHHS,

* YYUTHIBaTh KOHTEKCT U MPEABUAETh TPYAHOCTHU, KOTOpPbIE MOTYT BO3HHUKHYTH IPHU
perieHnd  y4eOHOH OWOJIOTMYECKOW 3aladd, aJalTHPOBAaTh pPEIICHUE K MCHSIOIIUMCS
00CTOSITEILCTBAM;

* OOBSICHSITh MPUIWHBI JOCTHIKCHHS (HEOCTHKCHHUS) PE3YJIbTATOB JACSITCILHOCTH, JaBaTh
OIICHKY MTPUOOPETEHHOMY OIIBITY, YMETh HAXOAUTh MO3UTUBHOE B MPOU3OLIEAIICH CUTYaIlNH;

* BHOCUTh KOPPEKTHBBI B JICATCIIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB,
M3MEHUBIIUXCS CUTYAllUid, yCTAHOBJICHHBIX OIIMOOK, BOSHUKIIUX TPYIHOCTEH;

* OIICHUBATh COOTBETCTBHE PE3yJIbTaTa MU M YCIOBHUSIM.

OMOYUOHAIbHBLUL UHMENNEeKM.

* pa3IMyaTh, HA3bIBATh U YIPABJIATH COOCTBCHHBIMHU IMOITUSMHU U SMOIUSMU JIPYTHUX;

* BBISIBIISITH M aHAJIM3UPOBATH MIPHUUUHBI SMOIIHIA;

* CTaBUTH CeOs HA MECTO JAPYTOTO YeJIOBEKa, IOHUMAaTh MOTHUBBI K HAMEPEHUS APYTOTO;

* PETyJIMPOBATh CIIOCOO BBIPAKESHUS SMOIIHIA.

Ipunsmue cebs u opyeux:

* OCO3HAHHO OTHOCHUTHCS K IPYTOMY Y€JIOBEKY, €r0 MHEHHIO;

* IPU3HABAThH CBOE MPABO Ha OMIMOKY U TaKOe K€ MPaBo JPyroro;

* OTKPBITOCTH ceO€ W JAPYruM; * OCO3HABATh HEBO3MOXXHOCTh KOHTPOJIUPOBATH BCE
BOKPYT;

* OBJAJIETh CUCTEMOW YHHUBEPCAIBHBIX YYEOHBIX PEryISTUBHBIX JCHCTBUN, KOTOpas
oOecrieunBaeT (OPMHPOBAHUE CMBICIOBBIX YCTAaHOBOK JIMYHOCTH (BHYTPCHHSS TIO3UIUS
JUYHOCTH), W JKU3HCHHBIX HAaBBIKOB JIMYHOCTU (yMpaBieHHs COOOW, CaMOIUCIMILIUHBI,
YCTOMYMBOTO TTOBEJICHHS).

Ilpeomemnvimu pezynomamamu u3zyuyenus npeomema «buonocua» ¢ 10 knacce
AGNAIOMCA CNLEOYIOUUE YMEHUA:

1) chopmMupoBaHHOCTh TPEACTABICHUH O POJIM U MeCTe OHOJOTMM B COBPEMEHHOM
HAyYHOUW KapTWHE MHUpA; TOHUMaHUE poiu Ouoiorud B (QOPMUPOBAHUU Kpyrosopa u
(GyHKIIMOHAIBHON IPAaMOTHOCTH YeJIOBeKa JUIsl peIIeHUs IPaKTHYECKUX 3a/1a4;

2) BIaJieHHe OCHOBOTMOJAraloNIMMHU TOHATUSAMHU U TPEJCTABICHUSIMU O KUBOU MPUPOJE,
e€¢ ypOBHEBOH oOpraHuM3allid ¥ JBOJIIOLMU; YBEPEHHOE I10JIb30BaHHE OHUOJIOrHYECKON
TEPMUHOJIOTUEN U CUMBOJIMKOM;

3) BiageHUEe OCHOBHBIMM METOJAaMH HAy4yHOrO MO3HAHUS, HCIOJIb3YEeMbIMU IpHU
OMOJIOTMUECKUX HCCIEAOBAHUSAX JKUBBIX OOBEKTOB M HKOCHUCTEM: OIHUCAaHUE, HU3MEpEHHUe,
MpoBeJIcHNE HAOII0ICHNUI; BBISIBJICHHE U OLIEHKAa aHTPOIIOT€HHBIX U3MEHEHUH B MPUPO/IE;

4) chopMUPOBAHHOCTh YMEHUN OOBSCHATH PE3yJIbTaThl OMOJIOTHYECKHX dKCIIEPUMEHTOB,
peliaTh 3JIeMeHTapHbIe OMOJIOTUYECKUE 3aJauH;

5) chopmHupoBaHHOCT, COOCTBEHHON IMO3UIIMU [0 OTHONICHHIO K OHOIOrMYecKoit
uHPOPMAITUH, TIOTy4aeMOU M3 Pa3HbIX UCTOYHUKOB, K TJI00aTHHBIM SKOJOTHYECKHM TIpodiieMam
U MYTSAM UX pPElIeHUs.

Ilpeomemnvimu pesynomamamu usyuenus npeomema «buonocus» 6 11 Knacce
AGNANOMCA CNIEOYIOUiUe YMEHUA:
OOBsACHATH: poiab Ouosorud B (HOPMUPOBAHMM HAYYHOI'O  MHPOBO33PEHUS;  BKJIal
OMOJIOTUYECKUX TeOpHid B ()OPMHUPOBAHNE COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTHHBI MUPA;
€IMHCTBO JKUBOM M HEXHUBOMW NMPHUPOJIBI, POACTBO KUBBIX OPTaHU3MOB; OTPHULIATEIILHOE BIMSIHUE



QJIKOTO0JIsl, HUKOTHHA, HAPKOTHYECKHUX BEUIECTB HA Pa3BUTHUE 3apOjblllla YEJIOBEKA; BIIHSHUE
MYTareHOB Ha OpPraHU3M 4YeJI0BEKa; B3aMMOCBSI3U OPTaHU3MOB M OKpYXKaroliel cpeibl; MPUIHHbI
HBOJIIOLUH;

Pemate snemMeHTapHble  OMOJOrMYECKHE  3a/laud; COCTaBJIAThH
CKPEIMBAHUS U CXEMBI IIEPEHOCA BELIECTB U SHEPTUU B IKOCHCTEME;
OnwuceiBaTh 0cobelt Buaa 10 MOPPOIOrHYECKOMY KPUTEPHIO;
BbisBnsTE mpHCIOCOONEHHS OpPraHu3MOB K cpelae oOuTaHWs, HCTOYHMKU MYTareHOB B
OKpY’KarollleH cpeie, aHTPOIIOI€HHbIE U3MEHEHHS B 9KOCUCTEMAX CBOEH MECTHOCTH;
CpaBHUBaTh: OMOJIOrHUYECKHE OOBEKTHI, IPOLIECCHI U JIEJIaTh BHIBOJIbI HA OCHOBE CPABHEHMS,;
AHanM3upoBaTh U OLEHUBATh PA3JIMYHbIE TUIIOTE3bl CYIHOCTU KM3HH, IPOUCXOKICHUS KUZHU
U YeloBeKa, TIJ00ajgbHbIE 3KOJOTMYECKUE MPOOIEeMbl M IYTH HMX PELIEHUs, IOCIEICTBUS
COOCTBEHHOM JEATEIbHOCTH B OKpY KaloIIel cpesie;

Haxoauts uHpopManuioo o OHOJOTHYECKUX OOBEKTaX B PA3IUYHBIX HCTOYHHMKAX (y4eOHBIX
TEKCTaX, HAYYHO-TIOMYJIIPHBIX U3JIaHUX, KOMIIBTEPHBIX 0a3ax AaHHBIX, pecypcax MHTepHeTa) u

QJICMCHTApPHBIC CXEMBI

IMPAKTUYCCKU UX HUCII0JIb30BAaTh,

TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC (35 YACOB)

Ha3zeanue pazoena Tema ypoxa Ocnoenvie euont Hcnonvzosanue
oesamenvHoCmu 00opyooeanus
ooOyuaowuxcsa uenmpa «Touka
Pocmay
Beeoenue 6 kypc | 1. Conepxanue u | Cnymanue 00BSICHEHUI
obwen ouonozuu (4 | ctpykrypa Kypca oOmieit | yuurens.
). OHOJIOTHH. OcHoBable | CamocTosATeNbHAs paboTa ¢

CBOMCTBA KU3HMU.

y4eOHUKOM.

2. YpoBHM OpraHu3aiuu

DNeKTpOHHBIC TaOIUIBI U

9 PaGora ¢ pa3garodHbIM
KUBOW MaTepuHu. JIAKATHI.
MaTEPUAJIOM.
Cnymanue 00BSICHEHUI
YUUTEIIA.

CamocrosrenbHas paboTa ¢
Y4E€OHUKOM.

3. 3nauenue | Coymanue 00BsICHEHU I
MPAKTUYECKONH OMOJOTHH. | yIUTEIS.
Mertoabl 6uonornyeckux | CamocrosrenbHas paboTa ¢
HCCIICIOBAHU M. y4€OHUKOM.
OT16op u CpaBHEHHE
MaTepuaga Mo HECKOJIbKUM
UCTOYHUKAM.
4. XKusort wmup u | Ciymanue 00BSICHEHUI
KyJIbTypa. YUUTEIS.
CamocTosTenpHas paboTa ¢
YU4EOHUKOM.

Pabora ¢ kapToukamu.
Pabota B mapax.

buocgpepuwiii yposens
ocuznu (7 u).

1. Yuenue o buocdepe.

Crnynranue 00BSICHEHUI
YUUTENS.

Pa6ota B mapax.

Pabora B rpynmax.




2. [Ipoucxoxnenue
KHMBOT'O BEILIECTBA.

Pabora ¢ paszmaroyHbIM
MaTepHaJIOM.

Crnymranue 00BSICHEHUI
YUUTEIIS.
CamocrosiTenpHas padoTa ¢
y4EOHUKOM.

3. Bbuonornueckas
9BOJJIIOIIUA B paSBI/ITI/II/I
ouocdepsl.

Crnymranue 00BSICHEHUI
YUUTEIS.

CamocrosiTenpHas paboTa ¢
y4eOHUKOM.

PaGoTa ¢ kapToukamm.
Pabora B mapax.

PaGoTa B rpynmax.
IToaroroska K
KOHTPOJILHOH paboTe.
IIoBTOpEHHE MPONAEHHOIO
MaTepuana.

4. KoutpompHas pabora
No 1.

Pemenue 3aJIaHUN
KOHTPOJILHON paOOTHI.

5. buocdepa KaK
riodanpHas HKOCHCTEMA.
Kpyrosopor Bemiects B
MIPUPOJIE.

Cnymranue 00BSICHEHHI
YUUTEIS.

Pemenue 3anay.

Pabora B mapax.
OcraBieHue Kiacrepa.
Pazbop knacrepa y 10CKu.

DNeKTpOHHBIE TAOIUIBI 1
TUTaKaThl.

6. YenoBek Kak >XUTEJIb
O6uocdepbl U ero CBs3b C
MIPUPOAOM.

PaGora ¢ pazmaroyHbIM
MaTepHaJIoM.

Cnyuianue 00BSICHEHUI
YUUTEIIS.
CamocTrosTenpHast paboTa ¢
Y4eOHUKOM.

7. DKOJIOTUYECKHE
(hakTophI ¥ UX 3HAUYCHUE.

Pabora ¢ paszmaroyHbIM
MaTepUajoM.

Cnymranue 00BSICHEHU I
YUUTEIS.
CamocrosiTenpHast padoTa ¢
y4E€OHUKOM.

Pabora ¢ repOapHbIM
MaTepHuaIoM

buozeoyenomuueckun | 1.  buoreoneno3  kak | PaGora B mapax.
ypoeens scusznu (8 u). | 0coObIit ypoBeHb | PabGota B rpynmax.
OpraHu3aINH *u3HH, | PaboTta ¢ yueOHUKOM.
010- 1 BKOCUCTEMA. PaGora ¢ pa3maToyHBIM
MaTepUajIoM.
3amnonHeHne CBOJHOM
TaOJIUIIBI.
2. Crpoenue u cpoiictBa | CocTaBieHue DNEeKTPOHHBIE TAOIUIIBI U
OuoreoreHo3a. OMOTEOIICHO30B. JIaKaTHI.
Pas6op crpoenus BI'LI.

PaGora B rpynmnax.
Pabora 1o kapToukam.




3. JlabopaTtopHas pabora
No 1.
«IIprcnocobIeHHOCTh
pacTeHuil U )KUBOTHBIX K
YCJIOBUSAM KXHU3HU B
JIECHOM OMOT€O0IIEHO3e».

Pa6ota B mapax.

PaGora ¢ repbapusimu.
BrisiBienue
3aKOHOMEPHOCTEH
PUCTIOCOOTIEHHOCTH
pacTeHHi M JKUBOTHBIX K
YCIIOBHSIM JKU3HH B JIECHOM
BI'T».

®opmynMpoBaHE BEIBOJIOB
no nabopatopHoit pabore.

udposas mabopaTtopust

[0 3KOJOTUM  (JlaT4uK
OCBEILEHHOCTH,
BJIQXKHOCTHU u
TEMIIEPATYPBHI)
PaGota ¢ repOapHbIM
MaTepHaIoM

4. CoBMmecTHasg JXHU3Hb
BUJIOB B OMOT€OLIEHO3E.

Cnyuianue 00BsicHEHU I
YUUTETIS.

Pabora ¢ yueOHUKOM.
Pa6ora  mo y4eOHBIM
KapTam.

ITonroroBska K

KOHTPOJILHOH paboTe.

5. KourposibHass paboTa
Ne 2.

Pemenue 3a/1aHKe
KOHTPOJIbHOH paboTHI.

6. [Tpuyunel
YCTOMYUBOCTH
OMOreoIeH030B.  AHanu3

KOHTPOJIbHOW PabOTHI.

Pa6ora B rpynmax.
Pa6oTa ¢ yueOHHKOM.

PaGora ¢ pa3maToyHBIM
MaTepHaJIOM.

Ananus KOHTPOJIBHOM
paboTHI.

Hcnpasnenue o1IMOOoK,
JIOIYIIEHHBIX Ha

KOHTPOJIbHOH paboTe.

7. 3apoxaeHue U CMEHa

PaGoTa B rpynmax.

DNeKTpOHHBIC TaOIUIBI U

OHMOTEOIIEHO30B. Pabora ¢ yueOHUKOM. TUTaKaTHl.

PaGota ¢ pa3zgaTodHbIM

MaTEPUAJIOM.
8. Coxpanenue | Pabota B mapax. Hudposas mabopaTtopust
pa3HooOpasus BI'll. | PaGora B rpynmax. I10 DKOJIOTHH
Okosnoruueckue 3akoHbl | Cioymanue 00BsiICHEHU I
IPUPOIONOIB30BaAHUS. YUUTEIS.

PaGora ¢ mnpoGremMHBIMU

BOIIPOCaMH.

OO0cyxIeHrne OTBETOB.

Ilonynayuonno-
6U00601i yposeHb
arcusnu (16).

1. Bun, ero xputepuu u
CTPYKTYypa.

Cnymnranue 00BsSICHEHU I
YUUTEIIS.

CamocrosTenpHast paboTa ¢
Y4eOHUKOM.

Pabora ¢ kapToukamu.

PaGora ¢
MaTepHaIOM

repOapHbIM

2. JIaboparopHas pabota
Ne 2. «Mopdonornueckue
KPUTEPHH, UCTIONIb3YEMble
MIPH OTIPEICIICHUT
BUJIOBY.

Pa6ora B mapax.
Pabora ¢ repbapusmu.
Pabora
MOP(OIOTHIESCKIM
KPUTEPUSIM.

110

udposas nabopaTopus

M0 9KOJOTUM  (JaTUYMK
OCBEIICHHOCTH,
BIIQKHOCTH "
TEeMIIepaTyphbl)




Pabora Ha omnpenenenue
BUJIOB.

@opmynMpoBaHE BEIBOJIOB
no nabopatopHoit pabore.

Pabora ¢ repOapHbIM
MaTepUuaIoM

3. Honymnsuusa kak ¢popma
CYIECTBOBAHHUS BU/IA,
ocobast reHeTHYecKas
cUcTeMa U OCHOBHAs
eIMHHILIA YBOJIIOIIHH.

PabGora ¢ pa3maToyHBIM
MaTepuaIoM.

Cnyuianue 00BsicHEHU I
YUHUTEIS.
CamocrosrenbHas paboTa ¢
y4eOHUKOM.

4. BwupooOpazoBanue —
MPOIIECC BO3HUKHOBEHUS
HOBBIX BHOB Ha 3eMIIeE.

Pabora ¢ paszmaroyHbIM
MaTepHajIoM.

Cnymianue 00BSICHEHUI
YUUTEIIS.
CamocrosiTenbHast padoTa ¢
y4eOHUKOM.

DNeKTpOHHBIE TaOIUIBI U
TUTAKATHI.

5. Oransl
MIPOUCXOXKACHUS
JeJI0BEKa.

Pabora ¢ pazmaroyHbIM
MaTepHajIoM.

PaGora c xapToit ypoxka.
3akperuieHue 3HaHUM 10
TeMeE.

DNeKTpOHHBIE TAOIUIBI U
TUTaKaThl.

IToaroroska K
KOHTPOJILHOH paboTe.
6. KourtponbHas pabora | Pemenue 3a1aHuI

Ne 3.

KOHTPOJILHOM paboThI.

7. YemnoBek KakK
YHUKAJIbHBIA BHUJ KUBOU
MIPUPOJIBI. AHanu3

KOHTPOJIbHOH paboThI.

Pabora ¢ paszmaroyHbIM

MaTepHaJIoM.
Pa6ota c xapToii ypoka.

Amnanus OIINOOK,
JOMYIICHHBIX Ha

KOHTPOJIbHOM paboTe.

8. Hcropuss pa3BuTHs
SBOJIIOIIMOHHBIX UJEH.

Cnymranue 00BSICHEHUI
YUUTEIS.
CamocrositenpHas paboTa ¢
y4EOHUKOM.

Ot6op u CpaBHEHHUE
MaTepuana Mo HEeCKOJIbKUM
HCTOYHUKAM.

9. CoBpemMeHHOE yueHue
00 3BOJIIOLINH.

Pabora ¢ pazmarouHbIM
MaTepHajIoM.

Cnymanue 00BSICHEHUI
YUUTEIIS.

CeMHHapCKOe 3aHsTHE.

10. Pesynpratel | Pabota ¢ pa3maroyHbiM
SBOJIIOLIMM U €€ OCHOBHBIE | MAaTEPHUAJIOM.
3aKOHOMEPHOCTH. Ciymanue 00BSICHEHUI
YUUTEIIA.
CeMUHapCKOE 3aHSTHE.
11. OcHoBuble | Pabota ¢ pa3garodHbIM

HaIllpaBJICHU 3BOJIIOLIUNA.

MAaTCPHUAJIOM.




Crnymranue 00BSICHEHUI
YUUTENS.
CeMHuHaApCKOE 3aHATHE.
12. Ocob6ennoctu | Cinymanue 00BsICHEHU I
MOMYJIAUOHHO-BUAOBOTO | YUUTEJNS.
YPOBHS xu3HH. | Pabora ¢ mnpoGieMHBIMU
Bceemuphas CTpaTerus | CUTyalusMHu.
OXpaHBbI npupoaHsix | Pazbop mnpennoxeHuit 1mo
BUJIOB. OXpaHe MPUPOJIHBIX BHUJIOB.
13. O60061meHne u | [loBTopenue npoigeHHOTrO

CUCTEMAaTHU3al i 3HAHWH.

MmarepHaa.
Pabora B mapax.
CamocrosrenbHas

paboTa 1Mo KapTouKaMm.
IToaroroska K
KOHTPOJIbHOH paboTe.

KOHTpOJIbHAast paboTa.

14. O06o0061eHne u | IloBTopenue nponaeHHOro

CUCTEMaTH3alMs 3HAHUM | MaTepuania.

o kypcy ouonoruu B 10 | PaGora B mapax.

KJ1acce. CamocTosTenbHas
paboTa Mo KapTOYKaMm.
ITonroroBska K
KOHTPOJIbHOM pabore..

15. Hrtorosas | Pemenue 3aJaHui

KOHTPOJILHOH paboTHI.

16. AHanu3 KOHTPOJILHON

PaGora Hag ommoOkamu.

paboThLI. Pazbop 3a/1laHui
KOHTPOJILHOH paOOTHI.
11 KIIACC (34 YACA)
Haszeanue Tema ypoka OcHogHbvle 6uobl Hcnonvzoseanue
pazoena deamenvHocmu odyvarwwuxca | 000py0oeanus
uenmpa «Touka
Pocmay
Opzanuzmennstit | 1. OpranusmMennsiii | Caymanue oObICHEHUN YUUTENs.
YposeHb  dcuzHu | YPOBEHb KU3HH M ero posb | CaMocTosTeNnbHasS paboTta c
(17 u). B MPUPOJIE. y4eOHUKOM.
2. Opranusm KaK | p ONEeKTpOHHbBIE
aboTa ¢ pa3JaToOYHbIM MaTEPHAIIOM.
ouocucrema. IIpomeccst | ~ . TaOJUIBI ¥ TUIAKATHI.
JTyIIaHue OOBSCHEHUH yUUTEIS.
KU3HEACATCIIbHOCTHU
CamocrosiTenbHas paborta c
MHOTOKJIETOYHBIX
YU4COHUKOM.
OPraHU3MOB.
3. Pazmuoxenue | Ciymanue oObICHEHUA YIUTEIS.
OpraHU3MOB. CamocTrosTenbHast pabora C
OmnofoTBOpeHHE H  €ro | y4eOHHKOM.

3HA4YCHHUC.

Ot0op W cpaBHEHHE MaTepHaia IO
HECKOJIbKUM HCTOYHHKAM.

4. Pa3BuTue opraHusma OT
3apOXKIEHHUSI 10 CMEpPTHU

Cnymanue oObSICHEHUN yUUTeIs.
CamocTosTenbHas pabota C

ONEeKTpOHHBIE
TaOJIMIIbI U TUIAKATHI.




(oHTOTEHE3).

YU4EOHUKOM.

PaGota ¢ kaproukamu.
Pabota c npezenTarueii.
ITpocmoTp BUACODParMeHTOB.

5. W3 wucropum pa3BUTUA
T'C€HCTUKU.

Crnyuranve oObsICHEHUH yUUTETIS.
Pabora B mapax.

Pabota B rpynmax.

Pemenue renernueckux 3amad.

6. N3meHunBoOCTE
MPU3HAKOB OpraHu3Ma U ee
THIIEL.

Pabota ¢ pa3maTouHBIM MaTEpHAIOM.
Crnymanue oObsICHEHUN yUUTENs.

DJIEKTPOHHBIE
TAOJIUIIBI U TUTAKATEHIL.
Pabota ¢ repbapHbIM

CamocTosiTenbHast pabota C
MaTepHaIOM

y4eOHUKOM.

Pa6ora c JOTIOJTHUTEIbHBIM

MaTEpPUATIOM.
7. I'enernueckue | Cnymanue oObsSICHEHUN YUUTEIS. ONEeKTpOHHBIE
3aKOHOMEPHOCTH, CamocTosTenbHast pabota ¢ | TaGnuupbl 1 nuakatel.
OTKpBITHIE I'. MeHaenem. y4EOHUKOM.

Pa6ora ¢ kaproukamu.

Pabora B mapax.

Pa6ora B rpynmax.

Penienne reHeTHYECKHX 3a/1a4.

8. JuruOpuaHoe
CKpEIIMBaHHUE.

Crnymranue oObsICHEHUH yUUTEIIS.
Pemenne mocTaBiIeHHBIX 33/1a4.
Pabota ¢ yueOHMKOM.

PaGora B mapax.

Pabota B rpynmax.

Pemenue renernueckux 3amad.

9. PemeHne reHETUYSCKHUX
3aJa4.

Crnymanue oObSICHeHUN yUUTEINS.
Pemenue renernueckux 3amad.
Pabora B mapax.

Pabota y nocku.

10. JlabopatopHas pabota
Ne 1. «Pemenne
HKCIEPUMEHTANIBHBIX 3aJ]1a4
110 TEHETHKE.

Pabora B mapax.
BrinosiHeHne 3a1aHUi 1O PEIICHUIO
FeHEeTHYECKHX 3a/a4d.

11. T'emeTnyecKkre OCHOBEI

Pabota ¢ pa3gaTouHBIM MaTEpPHAIOM.

DNEeKTPOHHBIC

ceneknuu. Brxmang H. U. " TaOJINIIBI M IJIAKATHL.
Cnymanue 0ObSICHEHUN yUUTEINS.

BaBwioBa B pasBuTHE
CamocrosiTenbHas paborta c

CEJICKIIUH. 6
Y4COHHKOM.

12. Tenernka moma wu | Pabora B mapax. DIEeKTPOHHBIC

HaCJICJO0BaHUC, CICIIJICHHOC
C ITIOJIOM.

Pa6ora B rpynmax.
Pemmenne remeTudueckux 3amad.

Ta6J'II/II_U:I U I1J1aKaThI.

13. Hacnencrsenusie
0O0JIE3HU YEJIOBEKA.

PaGora ¢ mpe3eHranuei.
Pabota ¢ yueOHMKOM.
Pa3bop renermueckux
YeloBeKa.

[TpocmoTp BuaeopparMeHToB.
OO0cyxIeHre TTOJTYYCHHBIX 3HAHHM.

OoJse3Hen

DNEKTPOHHBIE
TaOJNUIBI ¥ TUTAKATHI.

14. MeguumHacKas TeHETUKA
u MOCTHIKEHUS

Pabota ¢ pa31aTo4HBIM MaTepUaJIOM.

ONEeKTpOHHBIE
TaOJIMIIbI U TUIAKATHI.




OMOTEXHOJIOTHM.

Cnymanue oObSICHEHUN yUUTEIs.
CamocrosTenbHas pabota C
Y4EOHUKOM.

15. TBopuecTBO B JKHM3HHU
YeloBeKa U 00IIecTBa.

PaGora ¢ pa3naTouyHbIM MaTEpPHAIIOM.
Caymanue oObsCHEHUN YUUTEIS.
CeMuHapCKOE 3aHSTHE.
CocraBieHue npoeKTa.

[ToaroroBka Kk KOHTPOJILHOM padoTe.

16. KontponsHast padota Ne | Pemiennie  3agaHuii  KOHTPOJIBHOM
1. paboTHI.
17. HapctBo  Bupycsl. | Caymanue oObSICHEHUN YUUTEIS.
Bupycusle  3aboseBanus. | PaGora c JOTIOTHUTEIHHBIM
AHanu3 KOHTPOJIBHOM | MaTepUajIOM.
paboThI. CocrasneHue kacrepa.
Pazbop BHUPYCHBIX
3a0oseBaHui. DIIEKTPOHHbBIE
TaOJIHIIBI U TUIAKATHI.
Pabora ¢ BuseopparMeHTamu.
Knemounwui 1. Kuerounsiii yposensb | Ciaymianve oObICHEHUN YUUTENS. DIIEKTPOHHBIE
YPOBeHb  cu3Hu | OpraHu3alun xuBo | CaMmocTosITeNbHAS pabota ¢ | Tabnumpr u makatel.
(7 u). MaTepUd U €ro poyib B | yUCOHUKOM.

pUpOJIE.

OT0Op W cpaBHEHHE MaTepHaia IO
HECKOJIbKUM MCTOYHHKAM.

2. Knerka u ee crtpoenue. | Pabora B mapax. Muxkpockor
Opranonnbt kak | PabGora B rpynmax. 1 poBOH,
CTPYKTypHble KOMIIOHEHTHI | CocTaBieHHEe OMIOPHON TaOIHUIIBL. MUKpOTIpenapaTsl
LUTOIIa3MBI. Caymanue oObsCHEHUN yUUTENs.

[IpoBepka 3HaHMII.
3. Kierounsrii k. | Cnymanue oObsSCHEHUH yUuTens. ONEeKTpOHHBIE

Jlenenue KIETKHM — MUTO3 U

Pabota ¢ MOyIbHBIMU TAOJIHIIAMH.

Ta6J'II/II_[I>I " IJ1akKaTthl.

MeN03. PaGora c OMOJIOTMYECKUM
KOHCTPYKTOPOM.

4. Crpykrypa u ¢ysakiuu | Cnymanue OObSICHCHHN YUUTEIS.

XPOMOCOM. CamocrosiTenbHas paboTa C
y4EOHUKOM.

PaGora c kaproukamu.

5. Uctopus pa3BuTus HAyKu
0 KJIETKE.

Pabota ¢ pa3maToYHBIM MaTepUaioM.
Craymanue oObsCHEHUN YUUTENS.
CamocrosiTenpHas paborta c
y4EOHUKOM.

6. lapmonus u
1EJIECO00Pa3HOCTh B JKUBOU
pupoIe.

Pabota ¢ pa3naTOYHbIM MaTepUaIoM.
Caymanue oObsCHEHUN yUUTEIS.

CamocrosiTenpHas paborta c
y4eOHUKOM.

CemuHapckoe 3aHsTHE.

[MonrotoBka K  OHOJIOTUYECKOMY

TCCTUPOBAHMUIO.

7. buonorunueckoe
TECTUPOBAHUE 110 TJ1aBe 2.

Pemienue 3amaHuii OMOJIOTMYECKOTO
TECTUPOBAHUS.




Monekynapuotii
YPOGEHb  JHCU3HU
(10 u).

1. MonexyJsapHBI YpOBEHb
KU3HU: 3HaYCHHUE U POjb B
IpUpoJIE.

Pabota ¢ pa3maToYHBIM MaTepUaIOM.
Cnymanue oObSICHeHUN yUUTEINS.
CamocrosiTenbHas paborta c
YUCOHUKOM.

Pabota B rpynmax.

OO6cyrxeHre BOIIPOCOB.

2. OCHOBHBIE XHMHYECKHE

Pabota ¢ pa3nmaToYHBIM MaTepUaIOM.

DIIEKTPOHHBIE

COCIIMHEHUS KHUBOU O M — p— TaOJIMILIBI U TUIAKATHI.
marepun.  CTpykTypa W CamocrosiTenpHas paborta c
byHKIIT HYKJIEMHOBBIX yIeGHIKOM.
KHCTIOT. Pabota B rpynmax.
3. Ilpouecchl cunTe3a B | Caymianue oObSICHEHUN YUUTENS. ONEeKTpOHHBIE
’KMBBIX KIIETKAaX. CamocrosTenbHas pabota C | TaGuuIBl M MIaKaTHhI.
y4EOHUKOM.
OT0Oop M cpaBHEHHE MaTepuaya IO
HECKOJIBKUM HCTOYHHKAM.
3anojHeHne ONOPHOM TaOIUIIbI.
4. Tlpomeccel OuocunuTe3a | PaboTta ¢ pa3zmaTo4HbIM MaTepuaioM. | DJIEKTPOHHBIE
Oenxa. Pemienue 3anau. TaOJIMLIbI U TUIAKATHI.
Cnymanue oObSICHEHUN yUUTEIs. buonorunueckuii
PaGora c OMOJIOTMYECKUM | KOHCTPYKTOP.
KOHCTPYKTOPOM.
3. Monexynsipusie | PaboTa ¢ pa3naTo4HbIM MaTepUaIoM.
IPOLIECCH] PACLICTIIICHHUS. Pemenue 3anau.
Caymianue oObsCHeHUN YUUTEIS.
Pabota B mapax.
6. Xumnueckoe | Cnymanue oObICHEHUN YUUTENs. DNEeKTpOHHBIE
3arpsi3HeHHe okpyxaroueit | CamocTosTensHast pabota C | TaGmuIBl M MIAKaTHhI.
cpenbl  Kak  Tio0anbHas | yYeOHHKOM.
9KoJIoTHUecKass mpobiema. | OT60p M cpaBHEHHE MaTepuana Mo
Bpems JKOJIOTUYECKOHN | HECKOJIBKUM MCTOYHHKAM.
KYJIBTYpBI. CemuHapckoe 3aHsTHE.
Pa306op mpemnoxenuit mo 6oprde ¢
9KOJIOTUYECKUMHU NPOOIeMaMH.
7. 3akmoyenue: | Caymanue oObACHEHUN YUUTEIS.
CTPYKTYpPHBIE ypoBHH | CaMocTosITEIbHAS pabota C
OpraHu3anuu KUBOU | yYEOHUKOM.
MaTepHH. Ot0op M cpaBHEHHE MaTepuaya IO

HECKOJBKHUM HUCTOYHHKAM.

8. O000111eHEe 3HAHUN IO
Kypcy Oouonoruu 11 knacca.

Pabota ¢ pa3maTroyHbIM MaTepUaIoOM.
Pemenune 3amad.

3aKkperuieHre 3HaHUuM 10 TEME.
IToaroToBKa K KOHTPOILHOM paboTe.

9. HroroBas koHTposibHadA | Pemenne 3amaHuii  KOHTPOJBHOU

pabora. paboTHI.

10. Amnamu3 koHTpoJibHOM | McnipaBieHue ommooK.

paboTHI. Pazbop  3amaHmii  KOHTpPOJILHOU
paboTHI.

Caymanue oObsSICHeHUH YUUTEIS.
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