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IHosicHuTeALHAA 3aNIUCKA

JlanHass mporpaMma JIOTOJIHUTENBHOTO 00Opa3oBaHUsl pa3paboTaHa B COOTBETCTBUU C
TpeboBaHusIMU 00HOBIEHHOTO DeepaabHOr0 rocy1apcTBEHHOI0 00pa3oBaTeIbHOTO CTaHapTa
ocHoBHOro obmero o6pazoanus (PI'OC OO0O). IIporpamma HampaBiieHa Ha (HOPMHUPOBAHHE
€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH YyYaIIMXCS M OpPraHU3al{i0 U3ydyeHUs OHOJOrHH Ha
NeSITeIbHOCTHOM OCHOBE. B mporpamme y4uTBIBAalOTCS BO3MOXKHOCTH TPEAMETa B peau3alliu
TpeboBannit ®I'OC OOO Kk MIaHUPYEMBIM, JIMYHOCTHBIM M METANPEAMETHBIM pe3yibTaTamM
o0y4YeHHs, a TaKKe peaju3alysi MEXKIPEIMETHBIX CBA3€H eCTEeCTBEHHO-HAYYHBIX Y4EOHBIX
IIPEeIMETOB Ha YpPOBHE OCHOBHOIO 0011ero oopasoBanus. [Iporpamma BkIIOUaeT pacnpeaeseHue
CoJepKaHusl Y4eOHOro MaTepuaja MO KilaccaM M TPUMEpPHBIH 00BEM Y4eOHBIX YacoB s
W3YYEHHUS Pa3/esioB U TeM Kypca, a TakKe PeKOMEHyeMYIO MOCIe0BaTeIbHOCTh U3YUEHHUS TEM,
OCHOBAaHHYI0 Ha JIOTHKE pa3BUTHUS TPEJAMETHOTO COJCpkKaHUsA C YYETOM BO3PACTHBIX
0COOCHHOCTEH 00yYaromuXcs.

Ha ©6a3e nentpa «Touka pocra» obOecneumBaeTCs pealu3alysl MporpaMM JOMOJHUTEIHHOTO
00pa3oBaHUsl €CTECTBEHHO-HAYYHOW U TEXHOJOTHYECKOW HAMpaBICHHOCTEH, pa3pabOTaHHBIX B
COOTBETCTBUU c TpeOOBaHUSAMHU 3aKOHOJATEIbCTBA B chepe o0pa3oBaHUs.
[TporpaMma AOMOIHUTENBHOTO 00pa30BaHus MO3BOJISIET UHTETPUPOBAThH PeaTU3yeMble TOIXOIbI,
CTPYKTYpPY H COHIEpKaHHe TIpH opraHu3auuu oOydenus Owuornormu B 10-11 kmaccax,
BBICTPOGHHOM Ha 0a3ze J000ro u3 JOCTYHNHBIX ydeOHO-meTomudeckux KomruiekcoB (YMK).
Hcnonp3oBanne obopynoBanusi «Touka pocTa» mpu peadu3alid JaHHOH IPOTPaMMBI
JOTIOTHUTEILHOTO 00pa30BaHuUs O3BOJIAET CO3/1aTh YCIOBHS:

. JUTSL pACIIIUPEHUS COACPKAHUS IKOJIHHOTO OMOJIOTHYEeCKOro 00pa3oBaHUS;

. JUTSL TIOBBIIIEHUSI TTO3HABATENIbHON aKTUBHOCTU OOYYaIOIIUXCSl B €CTECTBEHHO-HAYYHOUN
obnacru;

. JUTSL pa3BUTHS JIMYHOCTU peOEHKa B mpoliecce o0yueHus OUOIIOTHUH, €r0 CIIOCOOHOCTEH,
(GbOopMUPOBAHUS U YIOBJIETBOPEHUSI COIIMAIBHO 3HAUUMBbIX HHTEPECOB U MOTPEOHOCTEN;

. JUIsE pabOThl ¢ OAApEHHBIMU IIKOJBbHUKAMHU, OPTraHU3allMU UX PAa3BUTHUS B PA3IUYHBIX

obacTsax o0pa3oBaTeNbHOMN, TBOPUECKOMN JACATEIHHOCTH.

O01mas xapakTepucTuKa NPOrpaMMbl JONOJHUTEIBHOT0 00pa3oBaHus «3a
CTPAHUIAMHU y4eOHUKA OHOJIOTHID)

JlanHas mporpamMMa  JIONOJHHUTEIBHOIO  OOpa3oBaHMs  pa3BUBAET  NPEACTABICHUS O
MO3HABAEMOCTU JKUBOM MpPUPOJABI U METOAAaX €€ IO3HaHWs, OH MO03BOJIAET Cc(HOpPMHPOBATH
CUCTEMY Hay4YHBIX 3HAHUH O )KMBBIX CHCTEMAX, YMEHMSI UX MOJIy4aTh, IPUCBaUBaTh U IPUMEHSITh
B OKM3HEHHBIX CHUTyanusx. buonoruueckas mOAroToBka oOecreyuBaeT MOHHUMaHUE
00y4aromKUMHUCS HAyYHBIX MPUHIMIIOB YEIOBEUECKOM NESATETbHOCTH B MPUPOJE, 3aKJIAJbIBAET
OCHOBBI 9KOJIOTHYECKON KYJIbTYPBbI, 3J0pOBOTO 00pa3a KHU3HH.

Lenamu uzyuenusn 6uonozuu sBISIOTCA:

* (opMupoBaHHE CHCTEMBbl 3HaHMH O TpPU3HAKAX U TMpoOIEccaXx IKUIHEAEATEIbHOCTH
OMOJOTMYECKUX CUCTEM Pa3HOTO YPOBHSI OpraHU3alluu;

* (popMHUpOBaHUE CUCTEMBI 3HAHUH 00 OCOOEHHOCTSAX CTPOEHUS, )KUZHEAEATEIILHOCTH OpraHu3Ma
YeJI0BEKa, YCIOBUAX COXPAHEHUS €r0 3/10pOBbs;

* (opmupoBaHue yMEHHH NPUMEHATH METOAbI OWOJOTHYECKOM HAyKH [UId H3Yy4eHUs
OMOJOTUYECKUX CUCTEM, B TOM YHUCIIE U OPraHU3Ma YeJIOBEKa,
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* opMupoBaHUEe YMEHUI UCIIOIB30BaTh HHOOPMAIIHIO O COBPEMEHHBIX JIOCTH)KEHUSIX B 001aCTH
Ouwonoruu aisi OOBSCHEHUS TPOIECCOB W SBIICHWUN KUBOW MPUPOABI M KU3HEACATEIHHOCTH
COOCTBEHHOT'O OpTaHU3Ma;

* popmupoBaHuEe YMEHUN OOBSICHATH POJIb OMOJOTHUU B MPAKTHUYECKOHN NEATEIBHOCTH JIIOJIEH,
3HaYeHHWE OWOJIOTMYECKOT0 pa3HooOpasus [uisi CcoxXpaHeHHs Ouocepbl, MOCIEeICTBUS
JeSITeIbHOCTH YeJIOBEKa B IPUPOJIC;

* (OpMHPOBAHUE DKOJOTHYECKOW KYJIBTYpPBI B IIEISX COXPAHEHUS COOCTBEHHOTO 37I0POBbS U
OXPaHbI OKPYKAIOIIEH CPEABL.

JHocmuosicenue yeneii obecneuusaemcs peuwienuem cieoyrwuwux 3A/JAY:

* [puOOpeTeHHE 3HAHUI 00yYaloIIMMHUCA O >KUBOM HPUPOJE, 3aKOHOMEPHOCTSX CTPOEHUS,
KU3ZHEJEATENIbHOCTH M CPeqooOpasyronieil pojau OpraHM3MOB; YEJIOBEKEe Kak OHOCOLHaIbHOM
CYILECTBE; O PO OMOJIOTUYECKON HayKU B IPAKTUUECKOM 1€ATEIbHOCTH JIFOJIEH;

* OBJAJICHHE YMEHUSIMH IPOBOJUTH HCCIECAOBAHUS C HCIOIb30BAaHUEM OHOIOTUYECKOTO
000pynOBaHuUs ¥ HAOMIOACHHUS 32 COCTOSSHUEM COOCTBEHHOTO OPTaHU3Ma;

* OCBOCHHE MPHUEMOB PalbOTHI ¢ OMonornyeckoil MHpopManuen, B TOM YHCIE O COBPEMEHHBIX
JOCTIKEHUSX B 00JIACTH OMOJIOTHH, €€ aHATTN3 M KPUTHUECKOE OLICHUBAHHE;

* BOCIUTaHHE OMOJOTUYECKH U IKOJIOTUYECKH TPAMOTHOM JTMYHOCTH, TOTOBOH K COXPAHEHUIO
COOCTBEHHOT0 3710POBbsI U OXpPaHbl OKPYKAIOIIEH CPEJIbI.

Coaep:xaHnue nNporpaMmMbl JI0NOJHUTEJIBLHOT0 00pa3oBaHus 10 roaamM
00y4eHuUs

(mpakTHYecKas 4acTh YCHJICHA MaTepUaIbHOTEXHUIECKOH 0a30il ienTpa «Touka pocTtay)
10 KJIACC 2023-2024 YYEFHBIH 10

Beeoenue ¢ kypc oowent ouonozuu (4 u).

buonorust — nayka o xu3Hu. Conepxkanue kypca. Ilonstue 6mocucrempl. CBOMCTBA KU3HU:
€IMHCTBO XUMHYECKOTO COCTaBa, OOMEH BEHIECTB U DJHEPrUU, CaMOBOCIPOU3BEICHUE,
CIIOCOOHOCTP K POCTY U Pa3BUTHIO, Pa3APaXKUMOCTh, TUCKPEeTHOCTh. CrenuuaHocTh
B3aUMOOTHOUIEHUI OPraHU3MOB CO CPEIOH.

[TonsiTue CTPYKTYpHI U €€ opraHnuzanuu. [loHsATHE CTPYKTYpHBIX YPOBHEW OpraHu3aluu >KU3HU.
MHuoroo0pa3ue ypoBHEW OpraHU3alli{ KU3HU: MOJEKYISPHBIA, KIETOUHBIH, OpraHU3MEHHBIH,
MOMYJSIIIMOHHO-BHIOBOM, OMOT€OIIEHOTUYECKUH, OMOC(EPHBIIA.

U3 wucropum Owonoruu. JlocTmkeHUss coBpeMeHHOW Ouwomoruu. WHTpoaykuus U
akkJuMatuzamnusa. buorexnonorusi. bruonnka. B3anmMocBa3b HAyku ¥ MpakTHKA. TpaguliluOHHbIE
MeToabl Onostoruu. COBpeMEHHBIE METObI: MOJICTUPOBAHNE, MOHUTOPHHT.

Bonpocs! qis o6cyxnenus: 1. Uro takoe kyabTypa? 2. OTpakeHHe B3aUMOJICHCTBUS YeloBeKa
U IPUPOJIBI B PA3IUYHBIX opMax KyabTyphl. 3. Poib :KUBOW MPUPOABI B Pa3BUTUHU KYJIbTYpPHI. 4.
[Tepenaya nocTHXEHUH KyIbTYphl HOBBIM IMIOKOJIEHUSIM U B IEPBOOBITHOM OOIIIECTBE.

Buocgepnwtii yposens scuznu (7 u).
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[Tonsitue Omocdepsl. Crpykrypa Omochepsr. CpoiictBa Omochepsl. OCOOCHHOCTH KUBOTO
BemiecTBa. (DYHKIMU KUBOTO BEIISCTBA: Ta30Bas, HJHEPreTUYECKas, KOHIECHTPAIIMOHHAS,
JeCTPYKTUBHAs, cpeoodpa3yromas. Posb xuBOTo BemecTBa B Onocdepe.

PanHuMe THIIOTE3BI O MPOUCXOXKICHWM >KU3HHU. buorenes m abuorenes. CamoOIpOU3BOJIEHOE
3apoxjenue. [wumoresa mnancriepMuu. COBpEMEHHBIC THUIOTE3bl TPOMCXOXICHUS IKHU3HH.
[Ipemopranu3mpl WM KoalepBaThl. XUMHUYECKass W OHOJIOTMYECKAs OSBOJIIOIMS.  DTarlbl
BO3HUKHOBEHUS JKU3HHU.

Ponp mpokapuor B sBomtonuu ku3HM Ha 3emute. llonstue apomopdosa. ['ereporpodsl u
aBTOTpodbl. PONb dykapuoT B 3BOMIONUHU XU3HU. DOpMBI HAa3eMHOU *)u3HU. Hagano mcropuu
KU3HH.

buochepa kak Ouocucrema. IIpomyleHTB, KOHCYMEHTBI, peAyleHThl. buocdepa kak
skocuctema. [loHsATHE OMOJOTHYECKOro KpyroBopoTta. KpyroBopoT BemIeCTB B MPHPOJIE.
[TpuMepbl KPyroBOPOTOB BEIIESCTB B MPUPOJIC.

[Tonstne 0 Hoocdepe. Dtambl BO3JCHCTBUS uesloBeka Ha Ouocgepy. CrocoObl BO3ICHCTBUS
yeroBeka Ha Owmocdepy. VYcioBusi coxpaHeHuss Owocdepbl. OCOOCHHOCTHM W 3HAYCHUC
ouoctepHoro ypoBHs. UemoBek kak (aktop B Oumochepe. Haydnas ocHOBa COXpaHEHUs
ounocepsl. 3aa4n YCTOHIHBOTO PA3BUTHSL.

Cpenpl KU3HM OpraHM3MOB Ha 3emiie: BOJHAs, HAa3€MHO-BO3JYILHAs, I[OYBEHHAas U
OpraHu3MeHHas. OKOJIoTHYecKue (akTopbl cpeapl: a0MOTHYECKHEe, OHOTHYECKHE U
AHTPONOTEHHBIE. AHTPONOTeHHbIE (PAKTOPHI: CO3HATEIbHBIC U CITydalHBIE.
buozeoyenomuueckuii yposens sncusnu (8 u).

BI'l] xak wactb Ouocgepbl. OCOOEHHOCTH OMOTr€OLEHOTUYECKOTO YPOBHS KM3HU. 3HAUEHUE
OuoreoneHoTuyecKoro yposHs xku3Hu. CpoiictBa BI'Ll. Yuenune o BI'Ll. Yuenue 06 3xocucreme.
Tpoduueckas ctpykrypa Ouoreonenosa. Cetu nuranus. [lepBudHas ¥ BTOpUYHAS MPOAYKLUS.
[TpoctpanctBennbie cBsizu B BI'Ll. Ilonstue spycHoctn u emkoctd Ouoroma. IlonsTue
DKOJIOTMYECKOM HUIIN.

Tunbl cBsA3el M 3aBUCMMOCTE B OuoreorneHos3e. BzaumHO npucnocoOuTenbHbIE CBOWCTBA —
koananTauus. [TonsitTue Mmumukpuu. B3anMuele anantanuu B GuoreoreHose. KosBosmouonHsle
CBsi3U B OuoreoneHo3e. MHoroo0pasue cBsizeil B OMOreoIeHo3e.

[Tonsite ycroitumBocTH OuoreoreHo3a. CBoiicTBa, omnpeaensionme ycroiunBocts bI'TI:
0oraTcTBO BHIOBOTO COCTaBa M (YHKIMOHAJIHLHOE Pa3HOOOpas3ue, >KU3HEHHOE IMPOCTPAHCTBO,
cpenooOpasyrolue CBOMCTBA BUOB, aHTPOIIOT€HHOE BO3/IEHCTBUE.

[Tonsitue cmenbr OworeorieHo3a. Tumbsl cmen BI'1l. IlepBuuHble W BTOpPHYHBIE CYKIIECCHHU.
Cyrounble u ce3oHHble u3MeHeHUs: BI'Ll. MuorooGpaszue Bomnbix BI'L[. Tumbr BogHBIX
sKocucTeM. MHOrooOpasue OMoreoeHo30B CYIIH.

AHTpomnorenHoe BnusiHue. IlyTu coxpanenusi OuoreoneHo3oB. Hawamo ocBoeHus] mpupoibl
moapmu. Hawano KynbTypHOro ocBoeHHs Ipuponbl. Hagyamo HaydHOTro OCBOEHMS NPUPOIBI.
[TIpoMeiieHHOE OCBOeHME TmpupoAbl. Oco3HaHue ponu uyenoBeka B mpupone. bI'T[ kak
UCTOYHHUK OJIarOnoIy4us JTro/ied. DKOJOTHUECKUE 3aKOHBI TPUPOIONOIb30BAHHUS.
Honynayuonno-euooeoii ypoeenv ncusnu (16).
[Tonstue Buma. Kputepum Buma:  mopdonorudeckuif, (Gpu3H0I0ro-OMOXUMHUECKUI,
reorpapuueckuii, 3KOJIOTHYECKU U penpoAyKTUBHBINH. COBpeMEHHOE IMpPE/CTaBICHUE O BHJE.
buonoruyeckast KoHLIENUUs BUJA.
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[Tonynsauus kak gopma cymecrBoBanus Buaa. [lomymsius kak kommoHeHT BI'TL. Tlomymsius
Kak reHeTudeckas cucrema. Tunbl nomynsuuid. [lonynsiuonHasie ocHOBBI 3Boonuu. [lonstue
MUKPO3BOIIOIUH. [[BHKyIIME CUiTbl U (DaKTOPHI BOJIOLUU.

[Tonstue BumooOpazoBanus. buopaznooOpazue. CrocoObl oOpazoBanus BHUIOB. [lpuuuHbI

BbIMHpaHus. [lOMBITKM cuUcTeMaTu3aluu Ouojormdeckux BuAOB. CoBpeMeHHas cucTeMa
opraan3mMoB. CoxpaHeHrue 6uopa3zHooOpasus.

[Ipoucxoxaenue uenoeka. Otpsa npumatel. CemelictBo ['omunuabel. Hanpasnenus sBomtonuu
cemerictBa ['omuuunz. CraHoBiieHHe yelloBeka Kak Buia. OOImas 3aKOHOMEPHOCTH 3BOJIIOLIUU
4eJI0BEKa.

[TonmynsiiOHHBIE OCHOBBI AaHTPOINOreHe3a. Y HUKaJIbHasi 0COOEHHOCTh BUAa YenoBek pa3yMHBbIH.
[Tonstue pac. Pacbl yenoBeka: HerpoujHasi, MOHTOJOWIHAs, €BpoIeouaHas. [unoressl o
MIPOUCXOXKICHUN YeTIOBEKa COBPEMEHHOTO BH/IA.

[Tonstue Oumonmormyeckoil sBomonuu. [loHsATHE Kpeanmonusme u TpaHchopmuszme. Teopus
Yapmza J[lapBuna 00 »sBosmonuu. DopmMbl H3MEHYMBOCTH OPraHU3MOB: OIPEACIICHHAS H
HeonpeneneHHas. [IoHATHe HCKYCCTBEHHOTO 0TOOPA M €CTECTBEHHOTO 0TOOpA.

dopMHUpOBaHUE CHHTETUYECKOH Teopuu 3BooIMH. COBpEeMEHHAs TEOPHs DBOJIOIHMH KUBOTO
MUpa. OJEMCHTApHBIC CJAWHMIIBI, JJICMCHTAPHBIA MaTepual W JJIEMEHTapHbIC (HAKTOPHI
sBoMoNMK. JIBukymme cuiabl dBoMonMH. OCHOBHBIC TOJIOKEHHUS CHUHTETUYECKOW Teopuu
SBOJIIOIHH.

Pesynbratel sBomroruu. BumooOpazoBanme. EcTecTBeHHas cucTtemMa >KHMBBIX OPraHU3MOB.
DyKapuoThl U MpokapuoThl. [Ipucnocobnennocts U agantanus. OCHOBHBIE 3aKOHOMEPHOCTH
HBOJIIOLIHH.

buonornueckuit mporpecc. Apomopdo3, umauoamantaius, oOmas aereHepanus. OCHOBHbBIE
HaIpaBJICHUS SBOJIONNH.

Crienruka NOMyJISIIIHOHHO-BHIOBOTO YPOBHS JKU3HH, €T0 CTPYKTYpa M OpTaHU3aIHs. SHAYCHUE
MOMYJSIIIMOHHO-BUIOBOTO ypoBHs. DYHKIMOHANBbHAS POJIb MOMYISALUNA B TpHUpojie. 3HAUCHUE
TUKUX BUJOB pacTeHUil. 3HaYeHHe AUKHX BHUJOB XUBOTHBIX. [ €HOPOHA M MPUUYUHBI THOENU
BUJIOB.

[ToBTOpEHME MPOIIEHHOT0 MaTepHaa Mo nepBoi u BTopoit rmaBaMm. O6001IeHNE U 3aKpeIUIeHNe
3HaHWUH C TOMOIIbIO OMOJIOTUYECKOTO TECTUPOBAHUS.

[ToBTOpeHue mpoiiieHHOrO Marepuana Mo TpeThbed U ueTBepTod rnaBam. O000IIeHHE U
3aKpEIUIEHUE 3HAHUH C IOMOILBI0 OMOJIOTNYECKOTO TECTUPOBAHUS.

11 KJTACC 2023-2024 YYEFHBIU I'OJ]

Opzanuszmennstii ypoeens xcusnu (17 u).

Oco0eHHOCTH OpPraHU3MEHHOTO YpPOBHS OpraHU3allMHM >KU3HU. 3HAYe€HHWE OPTaHU3MEHHOTO
ypoBHs B mpupoae. Opranu3M — OCHOBHAsl IUCKPETHAs JKUBas €IWHULA. DBOJIOIUOHHOE
Y4E€HHE OPTaHU3MEHHOIO YPOBHSI B IPUPOJIE.

[Tonsite 06 opranuzmax. CBoiicTBa opranuzma. Opranusm kak 6mocucrema. Buasl perynsinuu
OpraHu3Ma: CaMOperyJssilius, TyMOpallbHas peryjsilus, HEpBHas W HEPBHO-TYMOpaJbHas
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perynauus. MHOrokjaeTodHble opraHu3sMbpl. OOMEH BEIIECTB M IPEBpAlllEHUsT SHEPruu B
opranusme. CucTeMbl )KU3HEAEATENbHOCTH JKUBOTHOI'O OpraHu3Ma.

Pasmuoxenue: nonosoe u 6ecrnoinoe. Buasl 6ecrnonoro pasmuoxeHus. OCOOEHHOCTH MOJIOBOTO
pa3mHoxkeHud. Ilom w mnonoBele mnpusHaku opranuzma. OmiogorBopeHue.  Buasl
OIUIONOTBOpeHHUs. VICKyCCTBEHHOE OIUIOAOTBOpeHUE. JIBOMHOE OIUIOAOTBOPEHHE LIBETKOBBIX
pacTeHuil.

[Tonstue 00  oOHTOreHeze. OMOpPHUOHANBHBIA  (3apOABINIEBBI)  MEPHOA  PA3BUTHUSA
MHOTOKJIETOYHOTO Opranu3Ma — smoOpuorenes. [1ocTaMOpHOHANIBHBIN, WK TOCIIE3aPOIBIIIEBbIH,
nepuoA. Craguu B3pOCiIoro opraHu3Ma.

3apoxnaenue reHeTukd. Paboter ['peropa Mennens. XpoMocoMHasi TeOpUsi HACJIEICTBEHHOCTH.
Ocnosuble nonoxxenuss XTH. OtHomenus renotuna u ¢penoruna. [louarue o renome.

[Tonstne 00  wu3MeHuynBocTU. HacnencTBeHHass  W3MEHUYMBOCTH:  MOJU(DUKAIIMOHHAS
(penoTunuueckas), reHOTUNUYECKas, KOMOWHATHBAas, MyTallMOHHas. MyTareHe3, MyTareH,
MyTaHT. MyTalluu: eCTeCTBEHHbIE U UCKYCCTBEHHbIE. TUIBI MyTalluii: XpOMOCOMHBIE U T€HHBIE.
3aKOH «TOMOJIOTUYECKHUX PSA0B HACIEICTBEHHOW N3MEHUNBOCTHY.

Mertonst pabotsl . Mennens. Ynctbie TuHUU. MOHOTHOpUIHOE, TUTUOPUTHOE U TPUTHOPUIHOE
ckpemBanue. [lonsarue amieneil. 'OMO3UTOTHBIE U TETEPO3UTOTHBIE alieNid. JJOMUHAHTHBIE U
peueccuBHbIe MpU3HAKU. [1epBblii 1 BTOpOU 3akOH Menaens. ' umoTe3a 4yucToThl ramer.

Onepitel I'. Menaens. MoHoru6puaHoe U AMruOpuaHoe ckpenuBanue. PekomOunarmu. Tperuid
3akoH MeHnpaens. Ananusupyroniee ckpemuBaHue. OTKIOHEHHME OT CTaTHCTHYECKHUX
3aKoHOMepHOocTel. ClelIeHHOe HaclleJOBaHUe IeHOB. | eHeTnyeckue KapTbl OpPraHu3MOB.
3aKkperIeHue U CUCTEMATHU3alMsl 3HaHUH 10 NIEpBOMY, BTOPOMY M TPETbEMY 3aKOoHaM MeHens
3a CYET PEIICHUs TEHETUYECKHX 3a/1ad. THUIbl B3aUMOACHCTBUS T€HOB.

[Tonsitue cenexuuu. 3amaun cenekuuu. OCHOBHBIE METOMBI CEJICKIIMU: WCKYCCTBEHHBIM OTOOD
(Oecco3HaTenpHbli M MeETONMYECKHUil), TruOpuau3anus (BHYTPUBHMJIOBasS M MEXKBHJIOBAs).
Wnbpuaunr u ayrOpunusr. I'eteposuc. Metoasl rudbpuauzanui. MonexkynspHas rudpuau3anus.
Myrarenes. Ilonunnonaus. IlepBuuHble W BTOPUYHBIE LEHTPHI NPOUCXOXKAECHUSA KYyJIbTYPHBIX
pacTeHUN.

[TonsiTue nona. Mexanusm onpeneneHus nosua. Oorenes. AyToCOMHBIE M ITOJIOBBIE XPOMOCOMBI;
MYKCKHE U KEHCKHE XpOMOCOMBI. ['oMoramMeTHoe u rereporameTHoe coueranue. Hacienosanue
NPU3HAKOB, CIEMJIEHHOe ¢ MojioM. ['omorameTHwlii M rereporameTHblii mon. ['emodwius u
JaTbTOHU3M. POJIb ayTOCOMHBIX XpOMOCOM.

OcoOenHocTH TreHeTHKH 4enoBeka. OCHOBHOE HamlpaBlieHWE T€HETWKHM uenoBeka. [loHsTue
kapuotuna. Myranuu. HacnenctBennsie Oone3nu. MynbTudakrtopasie 3a0oneBanus. ['eHHble
Oose3an. XpoMocoMHBIE Oosie3HU. MoHOCOMUSI. METO I JIeUEHUSI.

[IpenMer M 3agaunm MEAMIMHCKONW T'€HETUKH. buoaTHueckuii KOAEKC. DTHUYECKHE NPHHIIMIIBI
MenuIuuHCKOW reHeTuku. Ilonatme OuotexHonoruu. [‘eHHas wumxeHepus. CoBpeMeHHbIE
aCIEeKThl OMOTEXHOJIOTUYECKUX UCCIIE0BaHUI. DTHYECKHE acTIeKThl KIIOHUPOBAHUSI.

['ére Norann Bonbdranr. XXusHenHblii nukin venoBeka. BrickaspiBanus ¢unocodon: Dpux
®pommMm, Hukonait Anekcanapouy bepses.
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[lonsTe o BUpycax Kak oOpraHu3Max. SIBisiercss M BHPYC >KMBBIM opraHu3MoM. Kakumwu
CBOWCTBAMH JKHMBBIX OpPraHM3MOB 007amaoT BuUpYChl. CTpoeHHE U CBOWCTBAa BHUPYCOB.
[IpoHnkHOBeHHE BHPYCOB B KieTkH. [Ipomcxoxienue BupycoB. Bupycel kak Bo3Oymutenn
3a0onesanuii. CIIN/1. OPBU, rpunm.

Knemounwtii yposensv yncusznu (7 u).

Knerka — mpeacTaBuTeNnb KJIETOYHOTO YPOBHS >KM3HHM. 3HAYEHHE KIJIETOYHOTO YPOBHS >KUBOM
MaTepuu. 3HaueHHEe KIETOYHOro ypoBHs. OCHOBHas €AMHHIA >KM3HU W dJIEMEHTapHas (opma
JKU3HH.

OBOJIOLMS TEPBUYHON KJeTKHU. JlanpHeliee yclioxkHEeHHE KJIeTKH. OCHOBHBIE YacTH KJIETKH.
IToBepxHOCTHBIN KOMIUIEKC KJIeTKU. [[uTonnasma u ee cBoiictBa. OpraHounibl Kak CTPYKTYypHBIE
KOMITOHCHTBI IIUTOILIa3MEl.

Kuzup kieTku. DTarbl KIETOYHOTO IHKJIA: MEePBBIA M BTOPOM. JIMTENTBHOCTh KU3HU KIIETKH.
Henenune knetku. MUTO3 WM HEMPSIMOE JCJIEHUE KJIETKU. BHOJOrmdyeckoe 3Hauye€HHWEe MUTO3A.
Meiio3 — penpoayKTUBHOE jenieHue kieTku. CpaBHEHHME MHUTO3a W Meno3a. buonormueckoe
3HaYEHHE MeHO03a.

[Tonstue o xpomocomax. CTpykTypa XpomMocoM. HeructoHoBbie 1 TUCTOHOBBIE OENKU. Y POBHU
KOMITAKTU3aluK XpoMaTuHa. DyHKIMHM XpoMocoM. ['eneTnueckuil koa. TpaHCKpunuus.

Hayka o kierke — mutosorus. Ilonstue o knerke. AHumanbkynu. IlepBble mnosiokeHUs
KJIeTOYHOU Teopun. PazButue yuenus o kierke. CoBpeMeHHas KJIETOUHAs TEOPHS.

[Tonsitue nenecooOpazHocTy U TapMOHUU. COOTHOIIIEHHE TAPMOHUH JKUBOU KJIETKA M TAPMOHUU
Mupa. B3anMocBs3b 1 pa3HHIIA MEXTY MOHATUSIMHU «TAPMOHUS» U «IIPUPOIOCOO00PAZHOCTHY.
O0o001IeHNEe U CHCTEMAaTH3allKs 3HaHUH 110 TIIaBe 2.

Monexynapuuwiit yposens sncuznu (10 u).

Oco0eHHOCTH MOJIEKYISIPHOTO YpOBHS ku3HH. [lonmumepsl 1 MoHOMephl. DU3NKO-XUMUUYECKHE
cBoiictBa Monekyn. buonormueckue  QyHkuuu  Mojekyd.  CTpyKTypHbIE — AJIEMEHTHI
MOJIEKYJIIPHOTO YpOBHS ku3HU. OCHOBHBIE MPOIECCHI, 3HaUeHHE U opranu3aius MY XK.
Heoprannueckue BemiecTBa: BOJa, MUHEpAIbHBIE COJH, JBYOKHCH YIJepoja, KUCIOTHl U
ocHOBaHUs. OpraHUYecKue BEIECTBA: YIIEBOJBI, JUMHUJbI, OCTKA U HYKIEHHOBBIC KUCIOTHI.
Crpykrypa IHK n PHK. Perukanus JIHK.

Cunre3 kak yacth Metabonusma. [loustue merabonmusma. [lonsitue OuocunTesa u porocuHTesa.
CsertoBas u TemHoBas (a3sl poTocunTe3a. dotocuremsl. [{ukn KanpBuHa.

[TonsiTe o OuocuHTe3e Oenka. DTambl CUHTe3a Oelka: TpaHCKpHUMIus, TpaHcsaus. [lonstue
antukogona. AkuentopHas yacte PHK. Tunet PHK: TPHK u uPHK. Tlonatrne noimucomsl.
[Tonsitue o Owonormyeckum pacuierieHud. ATO, AM® u AD. AspolGHoe gbIXaHUE.
beckucinopoaHblil 3Tan KIETOYHOTO JAbIXaHUs, WU TIUKoJIn3. KucaopoaHeiil 3Tan KJIETOYHOIO
nerxanus. [uka Kpeobcea.

OmnacHocTh monuMepHOro Mmycopa. lIpobmema yctoiiumBoro pa3ButTus. [naBHblEe (HaKTOPHI
Jierpajallii U paloHbl UX MposiBiIeHUs. Mojenu pa3BUTHs MUpa. DKOJIOTUSI 1 HOBOE BO33pEHUE
Ha KynbTypy. Kputepun pa3zBUTHS KyJIbTYPBI.

OO0o0mIeHne W cucTeMaTH3alusl 3HAHUN O CTPYKTYPHBIX YPOBHSX >KHMBOM Marepuu. Busl
Omopa3zHOOOpa3us: BUIOBOE, TEHETHYECKOE, JKOJIOTHYECKOE, Teorpauyeckoe, COIHaIbHO-
ATOJIOTHYECKOE U CTPYKTYPHO-YPOBHEBOE.
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O606H.I€HI/I6 n cucremMarusanuia 3HaHUH II0 YPOBHAM OpraHU3aln JKUBOU MaTCpHu:
OpraHu3MCHHOM, KJICTOYHOM HU MOJICKYJISAPHOM. Hroropas OIICHKa 3HAHUH METOJO0M
OHOJIOTUYECKOr0 TCCTUPOBAHUA.

I[Inanupyembie pe3yabTaThI
JIUYHOCTHBIE PE3YJ/IbTATHI

Ilampuomuueckoe eocnumanue:

* OTHOIIEHME K OHOJIOTMM KaK K Ba)XKHOW COCTABIIAIOLIEH KyJIbTyphbl, TOPJOCTh 3a BKJAJ
POCCHIICKMX M COBETCKHMX YUYEHBIX B Pa3BHUTHE MHUPOBOW OMOJOrHMUYecKoW Hayku. [ paxkmaHckoe
BOCIIMTAHHE:

* TOTOBHOCTh K KOHCTPYKTUBHOM COBMECTHOM AEATEIBbHOCTU NPHU BHIIOJHEHUH UCCIEAOBAHUN U
IIPOEKTOB, CTPEMJICHHME K B3aUMOIIOHMMAHUIO M B3aUMONOMOIIU. JlyXOBHO-HpPaBCTBEHHOE
BOCIIMTAHUE:

* TOTOBHOCTb OLIEHUBATh IIOBEJIEHUE M IIOCTYIKH C IO3ULUU HPAaBCTBEHHBIX HOPM M HOPM
JKOJIOTUYECKOHN KYNIbTYpHI;

* [IOHMMaHUE 3HAYMMOCTH HPABCTBEHHOI'O aCIEKTa JAEATEIbHOCTH 4YEJIOBEKAa B MEIUIMHE U
O1oJI0ruM. DCTETUYECKOE BOCIIUTAHUE:

* IOHUMaHHUE PoJIu OMOIOrUU B (POPMUPOBAHUU ICTETUYECKON KYNbTYphl JIMYHOCTU. [JenHocmu
HAY4YHO20 NO3HAHUA

* OpHEHTalUs Ha COBPEMEHHYI0 CHUCTEMY HAay4HbIX IpEACTaBI€HUH 00 OCHOBHBIX
OMOJIOTUYECKUX 3aKOHOMEPHOCTSAX, B3aMMOCBS3AX YEJIOBEKAa C MPUPOAHOM M COLMAIBHOMN
cpenoi;

* NOHMMaHHE pOJIM OUOJIOTMYECKOM Hayku B (OPMUPOBAHWU HAYYHOIO MHMPOBO33PEHMS;
pa3sBUTHE HAayyHOW JIOOO3HATENbHOCTH, HHTEpeca K OMOJIOTMYECKOM Hayke, HaBBIKOB
HCCIIE0BATENIBCKON IEATEIIEHOCTH.

Dopmuposanue Kyibmypsl 300P06bsi.

* OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/I0POBbIO M YCTAaHOBKAa Ha 3/I0pPOBBIM 00pa3 >KHU3HU
(3mopoBoO€e mUTaHue, COOMIOIEHUE TUTHEHNUECKUX MPAaBUI U HOPM, COaTaHCUPOBAHHBIN pexXUM
3aHATHH U OTJBIXA, peryisipHas (pu3nyeckas akTUBHOCTD);

* OCO3HAHHE TNOCJIEICTBHUA M HENpUATHE BPEIHBIX MPHUBBIYEK (YNOTpeOICHHE aJIKOTroJIs,
HapKOTHUKOB, KyYpeHHME) U MHBIX (opM Bpeda s (U3NYECKOTO M ICHUXUYECKOTO 370POBbS; *
coOuro/ieHre TpaBuUil 0OE30MacHOCTH, B TOM 4YHCIE HaBbIKM O€30MacHOro TOBEACHUS B
MPUPOJHON Cpelie;

* c(hOpMHUPOBAHHOCTh HaBbIKa peQIIeKCUH, YIpPaBICHUE COOCTBEHHBIM SMOLIMOHAIBHBIM
COCTOSIHHEM.

Tpyoosoe éocnumanue:

* aKTMBHOE y4YacTH€ B PEIlIeHWU MPAKTUYECKUX 3a/ay (B paMKax CEMbH, IIKOJbI, TOPOJa, Kpas)
OMOJIOTHYECKOH M JKOJOrMYECKOW HAINpaBIEHHOCTH, MHTEPEC K IMPAKTHUYECKOMY H3YUEHUIO
npodeccuii, CBI3aHHBIX C OMOIOTHEH.

IKonozuueckoe 60CnUmMaHue:

* OpHEHTalMs Ha NpUMEHEHUE OHOJOTMYECKMX 3HAHWM NpU pelIeHuH 3anad B 00JacTH
OKpYXKaroIllel Cpeibl;

* OCO3HAHME SKOJOTMUECKHUX MPOoOIeM U MyTel UX perieHus;

* TOTOBHOCTb K YYAaCTHIO B IPAKTUYECKON JEATEIBHOCTH SKOJIOTMUECKON HAIPaBIECHHOCTH.
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Aoanmayus obyuaiowje2ocs K UsMEHAIOUWUMCSL YCIO0BUAM COYUATLHOU U NPUPOOHOU CPeObL.

¢ aACKBaTHas OLICHKAa U3MCHAIOIIUXCA yCJIOBI/If/'I;

* IPUHATUE pelleHUs] (MHIUBUAYAIbHOE, B IPYIINE) B U3MEHSIOIIMUXCS YCIOBUAX Ha OCHOBAHUU
aHanm3a OMOJIOTUYECKO NH(pOpMAIHIH;

* IUIAHUPOBaHME JEHUCTBMH B HOBOM CHUTyalluM HAa OCHOBAHUU 3HAaHUI OMOJIOTMYECKHUX
3aKOHOMEPHOCTEH.

METAIIPE/IMETHBIE PE3Y/IbTATHI

YHuBepcaabHble NO3HABATEIbHbIE 1eICTBHSA

baszosvie nocuueckue oeticmeus:

* BBISIBJISITh U XapaKTEPU30BATh CYLIECTBEHHbIE IPU3HAKU OHOJIOIMUECKUX OOBEKTOB (SIBJICHUI);
* YCTaHABJIMBATh CYLECTBEHHBIN NMPU3HAK KIacCUPUKALMKU OMOJOIrMUECKUX OOBEKTOB (SBICHUH,
IPOIIECCOB), OCHOBaHUS JUIsi 00OOIIEHWST M CPaBHEHUS, KPUTEPHH MPOBOJUMOIO aHAIN3a; C
y4€TOM NPeASIOKEHHON OMOJOrMYeCKON 3a7jaul BBIABIATH 3aKOHOMEPHOCTU U NPOTUBOpEYHUs B
paccMatpuBaeMbIX (akTax ¥ HAONIOAEHUSX; TMpengaraTb KPUTEPHH JUISl  BBISBICHHS
3aKOHOMEPHOCTEHN U IPOTHUBOPEUHIi;

* BBUIBJIATH JeUIUTHI MH()OpPMAIUK, JaHHBIX, HEOOXOIUMBIX JUIsI PEIICHUS TOCTaBICHHON
3ajauy;

* BBUBJISITH IPUYMHHO-CJIEICTBEHHBIE CBS3M IPU HM3YUYEHUU OHUOJOTMYECKUX SBICHUM MU
IPOLIECCOB; JIeJIaTh BBIBOJIbI C UCIIOJIb30BAHUEM JEIYKTUBHBIX U MHIYKTUBHBIX YMO3aKJIIOUEHHH,
YMO3aKJIIOYEHUN 10 aHAJIOTUH, POPMYIHPOBATH TUIIOTE3BI O B3aUMOCBS3AX;

* CaMOCTOATEJIBHO BBIOMpATh CHOCOO pelleHus: yueOHOM OMOoJorMuecKoi 3ajauu (CpaBHUBATh
HECKOJIbKO BapUMaHTOB pEIIeHHUs, BbIOMpaTh Hanbosiee MOAXOIALINI ¢ YIETOM CaMOCTOSITENIBHO
BBIJICJIEHHBIX KPUTEPHUEB).

bazosvie uccnedosamenvckue oeticmeusi:

* HCIIOJIB30BATh BOIIPOCHI KaK MCCIIENOBATEIbCKUN HHCTPYMEHT NIO3HAHUS;

* (opMynupoBaTh BONPOCHL, (UKCHPYIOIIUE pa3pblB MEXAY pEalbHbIM M JKeJIaTeIbHbIM
COCTOSIHUEM CUTYaIluH, 00BEKTa, U CAMOCTOSITEIBHO YCTAHABIMBATh HCKOMOE U JAHHOE;

* (opMHpoBaTh T'MNOTE3y 00 MCTUHHOCTU COOCTBEHHBIX CYXXIEHHH, apryMEHTHPOBATh CBOIO
MO3ULUI0, MHEHHUE;

* MPOBOAWTH IO CAMOCTOSITEILHO COCTaBJIEHHOMY IIJJaHy HaOJIOJEeHHE, HECIOKHBIM
OMOJIOTHYECKUI SKCIIEPUMEHT, HEOOJbIIOE HMCCIEIOBAHUE IO YCTAHOBJIEHUIO OCOOEHHOCTEH
Ouosornueckoro 00bekTa (mpolriecca) W3y4YEHUs, MPUUYUHHO-CICJICTBEHHBIX CBS3€H U
3aBHCUMOCTEHN OMOJIOrHUECKIX 00BEKTOB MEKIY COOOM;

* OIICHMBaThb Ha MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OpMAIMIO, IOJYYEHHYIO B XOE
HaOJI0ICHUS U SKCIIEPUMEHTA;

* CaMoCTOSTEeNbHO (hopMynHupoBaTh OOOOLIEHHS W BBIBOABI IO pe3ysbTaTaM IPOBENEHHOTO
HaOJIOIeHUs, PKCIIEPUMEHTA, BJaJleTh MHCTPYMEHTAMU OLEHKH JOCTOBEPHOCTH MOJIYYEHHBIX
BBIBOJIOB M 000OIIEHNI;

* TPOTHO3MPOBATH BO3MOXKHOE JlAJIbHEHIee pa3BUTHE OHOJOTMUYECKHX IPOIECCOB U HX
MOCIIEACTBYS B aHAJIOTUYHBIX WJIM CXOJIHBIX CUTYallMsIX, @ TAKXKe BBIIABUTATh MPENOI0KEeHUs 00
UX Pa3BUTUU B HOBBIX YCIIOBUSX U KOHTEKCTaX.

Paboma c ungopmayueti:

* TPUMEHSTHh pa3IMyYHble METOAbl, MHCTPYMEHTHI M 3allpochl MpH TIOMCKE U oTOOope
Ounonornueckoi MHGOPMALMK WM JAAHHBIX U3 UCTOYHHMKOB C YYETOM IMpPEAsIOKEHHON y4eOHOoMH
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OuosIornyecko 3aaauu; BHIOMpATh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH
OHoNIOTNYeCKyI0 HH(POPMAITUIO pa3IMYHBIX BUJOB U ()OPM IMPEICTABICHHS,

* HAXOJUTh CXOJHBIC apryMEHTHI (IIOATBEPKIAIOIINE WIN ONPOBEPTaIOLINe OAHY U Ty XKe HJIEHO,
BEPCHUIO) B pa3IMYHBIX HH(POPMAIIMOHHBIX UCTOYHUKAX;

* CaMOCTOSITEJIbHO BBIOMpPAaTh ONTUMABHYIO (QOpMY TpeAcTaBiIeHUs UHPOpMALUU U
WITIOCTPUPOBATh pelllaeMble 33a4i HECJIOKHBIMU CXeMaMH, TUarpaMMaMu, WHOW TpaduKoi U
UX KOMOUHAIUSMU;

* OLEHHMBATh HAAEKHOCTH OWOJOTMYECKOW HHMOPMAIMH IO KPHUTEPUSM, IPEI0KEHHBIM
y4uTeNeM UK c(HOPMYITUPOBAHHBIM CAMOCTOSATENIbHO;

* 3aIIOMHHATH ¥ CUCTEMAaTU3UPOBATh OMOJIOTMYECKYI0 HHPOPMALIHUIO.

Yuusepcanvnvie kommynukamuenvie oeticmeusi

Obwenue:

* BOCIIpMHUMAaTh M (OPMYIHUPOBATH CYXKAEHUS, BbIPAKaTh HMOLMHU B IPOLECCE BINOIHEHUS
NPaKTUYECKHUX U Ja0OpPaTOPHBIX padoT;

* BbIpaXaTh ce0s (CBOIO TOUKY 3pEHMS) B YCTHBIX U IMCbMEHHBIX TEKCTAX;

* pacro3HaBaTh HeBepOalbHBIE CPEACTBA OOIICHHS, TOHUMATh 3HAUYCHHE COIUAILHBIX 3HAKOB,
3HaTh M PACHO3HABaTh MPEANOCHUIKM KOH(DIUKTHBIX CUTyalluil U CMr4aTth KOH(IIMKTBI, BECTU
HIEPErOBOPHI;

* [IOHMMaTb HaMEpPEHUs JAPYI'HX, MPOSBIATH YBAXHUTEIbHOE OTHOIIEHHE K COOECEAHUKY U B
KOPPEKTHOH (popme hOopMyITHpPOBATH CBOU BO3PAKECHHUS;

* B XOJ€ JuajJora W/MIM JIUCKYCCHU 3a/aBaTh BOIPOCHl IO CYHIECTBY 0OCYyXIaeMoi
OMOJIOTUYECKON TEMbI M BHICKA3bIBATh UJCH, HAIIEJICHHBIC HA PEIICHNE OMOIOTHIECKOM 3a/1a4i U
nojjiep)kaHue OaroxenaTeaIbHOCTH OOLCHHUS;

* COIIOCTaBISTh CBOM CYXJICHUS C CYXKIEHHUSIMH JPYTHX YYaCTHHUKOB JHajiora, 0OHApy>KUBAaTh
pasn4ue U CXOJCTBO MO3ULINH;

* MyOJIMYHO MIPEJCTABIATH PE3YNIBTATHl BHIIOJTHEHHOTO OMOJIOTUYECKOTO OTBITa (9KCIIEPUMEHTA,
UCCIIEIOBaHMs, TIPOEKTA);

* CaMOCTOSITENTBHO BBIOMpAaTh (OpMaT BBHICTYIUICHHS C YYETOM 3a/1a4 TpE3eHTAluu |
0COOEHHOCTEH ayIMTOPUU U B COOTBETCTBUM C HUM COCTABJIATh YCTHBIE M MUCbMEHHbBIE TEKCTHI C
UCTIOJIB30BaHUEM MILTIOCTPATHBHBIX MaTEPHAJIOB.

Coemecmuas dessmenbHOCMb (COMPYOHUYECMEO):

* TIOHMMaTh M WCIIOJNB30BaTh MPEUMYIIECTBA KOMAHIHOM W WHAMBUIYAIBHOW pPabOTHI TpHU
peLIeHNH KOHKPETHOM OMOJIOruuecKoi npoosieMbl, 000CHOBBIBaTh HEOOXOIUMOCTh IPUMEHEHHUS
IpYHHOBBIX (OPM B3aUMOIENUCTBUS IPU PEIICHNHU TIOCTABJICHHONW yueOHOM 3a1auu;

* TPUHUMATH LEJIb COBMECTHOW J€ATENbHOCTH, KOJUIEKTUBHO CTPOUTH JEHCTBHS MO €&
JOCTHKEHHUIO: PpacHpeleNsiTh PO, JOroBapuBaThCs, O0OCYXJaTh TNPOIECC U  pe3ysbTar
COBMECTHOM paboThl; yMeTh 00O0O0IIAaTh MHEHHUsS HECKOJbKUX JIIOJIEH, MPOSBIATH TOTOBHOCTh
PYKOBOJIUTb, BHITIOJIHATH MIOPYYEHHUS, TOTIHHATHCS;

* IUIAHUPOBATh OPraHMU3ALMI0 COBMECTHOW paboThI, OINpPENeNsiTh CBOIO poyib (C  y4éTom
MPEANOYTEHUH W BO3MOXKHOCTEH BCEX YYAaCTHHKOB B3aUMOJICHCTBUS), PACTIPENCISITh 3a1adu
MEXy YJIeHaMH KOMaHJbl, y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (00CyXIeHUs, OOMEH
MHEHHSMH, MO3TOBBIE IITYPMBI U HHBIE);

* BBIIOJHATH CBOK YacThb pabOTHI, JOCTUTaTh KAayeCTBEHHOI'O pe3yibTaTa IO CBOEMY
HaINpaBJICHUIO U KOOPAMHUPOBATH CBOM JICHCTBHS C IPYTUMH YWICHAMHU KOMaH/IbI;

* OLIEHMBAaTh KAayeCTBO CBOErO BKJIAJa B OOMIMH MPOAYKT MO KPUTEPHUSIM, CaMOCTOSTEIbHO
c(OpPMYITHUPOBAHHBIM YYACTHUKAMHU B3aWMOJICHCTBHS;, CPAaBHUBATH PE3YJIbTaThl C HMCXOJHOMN
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3ajjauyeil M BKJIAJ KaXJOro wWieHa KOMaHIbl B JOCTHXKEHHE pe3yibTaToB, pa3feiiaTh chepy
OTBETCTBEHHOCTH U MPOSABIATh TOTOBHOCTb K MPEJOCTABICHUIO OTUETA IEepe]] TPYIIION;

* OBJAJIeTh CHCTEMON YHHMBEPCAJIbHBIX KOMMYHUKATUBHBIX JIEHCTBHMH, KOTOpas oOecreuynBaeT
c(OPMHPOBAHHOCTH COLUAILHBIX HABBIKOB U SMOIIMOHAILHOTO MHTEJIEKTa 00YyJatoLIIXCsl.
Ynueepcanwvnvie pecynamuenvie oeiicmeun

Camoopaanuzayus:

* BBIABIIATH IPOOJIEMBl JUIsI PEUICHHUS B HKU3HEHHBIX U Y4EOHBIX CHUTYyalUsX, HCIIOJIb3YS
OMOJIOTMYCCKHE 3HAHHUS;

* OPMEHTUPOBATbCA B PA3JIMUYHBIX MOJXO0JAX NMPHUHIATHUSA pEeIIeHUH (MHAMBUIYAJIbHOE, PUHATHE
pelleHus B IpyMIie, IPUHITHE PELLICHUI TPYIIIOi);

* CaMOCTOSITEJIbHO COCTaBJISITh aIrOPUTM PEIIEHUs 3ajaud (MM ero 4acTbh), BBIOMpATh CIOCO0
pemeHust y4eOHOW OHMONOrMYEecKOW 3aJauu ¢ y4ETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBaTh Npe/ijaraeMble BAPUAHTHI PELICHUH;

* COCTaBIAITh IUIAaH JCWCTBUH (TIaH pealn3allud HaMEUYEHHOTO aJrOpUTMa pEIIeHHs),
KOPPEKTHPOBATh TPEAJOKEHHBIH aIrOPpUTM C Y4YETOM MOJIyYE€HHUS HOBBIX OHMOJOIMYECKHX
3HaHUH 00 N3y4aeMOM OMOJIOIHYECKOM OOBEKTE;

* IeJ1aTh BBIOODP U OpaTh OTBETCTBEHHOCTD 32 PELICHHUE.

Camoxonmpons (peghnexcusi):

* BJIaJIETh CIIOCOOAMU CAMOKOHTPOJIsS,, CAMOMOTUBALIUY U pe(IeKCHUH;

* TaBaTh AJCKBATHYIO OLEHKY CUTYAIlMH U TpEAJIaraTh IjiaH e€ N3MEHEHUS;

* YYUTBIBATh KOHTEKCT U IMpPEJIBUIECTh TPYJHOCTH, KOTOPbIE MOTYT BO3HHUKHYTb IPU pEILICHUU
yueOHOM OMOJIOTUYECKON 3a/]aud, aIalITUPOBATh PEIICHUE K MEHSIOIIMUMCS 00CTOSTEILCTBAM;

* OOBSACHATH NPUYMHBI JOCTHKEHHUS (HEIOCTUMIKEHUs) pe3ysibTaToB JEsTEIbHOCTH, J1aBaTh
OLIEHKY NTPHOOPETEHHOMY OMBITY, YMETh HAXOJUTh TO3UTUBHOE B TIPOHM3OIIE/IICH CUTYalllH;

* BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSTENBCTB, M3MEHHBIIMXCS
CUTYaIlMii, YCTAHOBJIEHHBIX OMIMOOK, BO3HUKIINX TPYIHOCTEH;

* OLICHUBATh COOTBETCTBHE PE3YNbTaTa LEIU U YCIOBHUSIM.

OMOYUOHATLHBIT UHMENTEKM.

* pa3nuyarh, Ha3bIBaTh U YIPABIATH COOCTBEHHBIMHU 3MOLMSMHU M SMOLIUSAMU JIPYTHX;

* BBISIBJIATH ¥ aHATM3UPOBATH IIPUYUHBI YMOITHI;

* CTaBUTH ce0s HAa MECTO JPYroro 4eJoBeKa, IOHUMATh MOTUBBI U HAMEPEHUS APYTroro;

* PEryIupOBaTh CIOCO0 BBIPAKEHUS SMOIINH.

Ipunamue cebs u opyaux:

* OCO3HAaHHO OTHOCHUTKCS K JIPYTOMY YEJIOBEKY, €ro MHEHHIO;

* IpU3HaBaTh CBOE MPaBO Ha OLUIMOKY U TaKOe K€ MPaBo JIPyroro;

* OTKPBITOCTH ce0€ U IPYTUM; * OCO3HABATh HEBO3MOXKHOCTh KOHTPOJIMPOBATH BCE BOKPYT;

* OBJJETh CHUCTEMOH YHUBEPCAIbHBIX YUEOHBIX pEryIsATHUBHBIX JACHCTBUH, KoTOpas
obecrieunBaeT (OPMHUPOBAHUE CMBICIOBBIX YCTAaHOBOK JIMYHOCTH (BHYTPEHHSS TIO3HIIUS
JUYHOCTH), W IKU3HEHHBIX HABBIKOB JIMYHOCTH (yHpaBieHHs cO0O0#, CcaMOIUCIMILIMHEI,
YCTOHYHMBOTO MTOBEACHUS).

Ilpeomemmnvimu pezyromamamnu ¢ 10 knacce agaarwmesa cneodyroujue ymeHus:

1) chopMHPOBaHHOCTH MPEICTABICHUA O POJM U MECTe OMOJOIMM B COBPEMEHHON Hay4dHOMH
KapTHHE MUpa; MOHMMAaHHUE PO OHOJOTHH B (OPMUPOBAHUU KPYro3opa M (PyHKIHMOHATbHON
IrPaMOTHOCTH Y€JIOBEKA /ISl PELIEHUS IPAKTUYECKUX 3a/1ay;
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2) BHaJieHHE OCHOBONOJATAIOIIMMHU MOHITUSAMHM U MPEJICTaBICHUSIMH O >KMBOW MpHpone, e
YPOBHEBOW  OpraHu3alid W  JBOJIOIWH; YBEPEHHOE  IMOJIb30BAHHE  OMOJOTUYECKOU
TEPMUHOJIOTUEN U CUMBOJIMKOM;

3) BIajicHNe OCHOBHBIMH METOJaMH HAyYHOTO MO3HAHUS, UCTIOIB3YEMBIMU MPU OUOJIOTUYECKUX
UCCIICIOBAHUSIX JKUBBIX OOBEKTOB M JKOCHCTEM: OMNHMCAHHE, HU3MEpPEHHE, IPOBEJICHUE
HaOJI0/ICHU; BBISIBJICHUE U OIIEHKA aHTPOIIOTEHHBIX H3MEHEHHH B PUPOJIC;

4) chopMHUpPOBAaHHOCTE YMEHUU OOBSACHATH PE3YyNbTaThl OUOJIOTMUYECKUX OSKCIIEPUMEHTOB,
pelaTh dJIeMEHTapHbBIC OMOJIOTUYECKUE 3a1a4K;

5) chopMHPOBAaHHOCTh COOCTBEHHOM MO3UIIMH 110 OTHOIICHHUIO K OMOJOTHYECKON MH(pOpMAaIUH,
MOJTy4aeMOM M3 Pa3HbIX MCTOYHUKOB, K TJIOOATBHBIM 3KOJOTUYECKHM TPOOJIIEMaM M MYyTSIM HX
pelieHusl.

IIpeomemmnvimu pezynomamamu ¢ 11 knacce aganaomcesa ciedyoujue yMeHusA:

e OOBsACHATH: poib OMOJOTHH B (POPMUPOBAHUN HAYIHOTO MUPOBO33PEHUS; BKIIA
O6uosornyeckux Teopuil B GopMupoBaHre COBPEMEHHOM eCTECTBEHHOHAYYHON KapTUHBI
MUPA; €TUHCTBO KUBOM U HEXKUBOU MPUPO/bI, POJICTBO KUBBIX OPraHU3MOB;
OTPHLIATENILHOE BIMSIHUE AJIKOT0JIs, HUKOTUHA, HAPKOTUYECKHUX BEILECTB HA pa3BUTHE
3apo/IblIlia YEeJIOBEKa; BIUSHUE MyTareHOB Ha OPraHU3M YeJIOBEKa; B3aUMOCBS3U
OpPraHU3MOB U OKPY’KAIOLIEH Cpeibl; MPUYHUHBI SBOJIIOLUH;

e Pemate 3meMeHTapHbIe OMOJIOTUYECKUE 3a]aul; COCTABIIATh JIEMEHTAPHBIE CXEMBI
CKPELMBAHUS U CXEMbI IIEPEHOCA BELIECTB U SHEPTUU B 3KOCHCTEME;

e OmnmceBaTh 0cobel BUa 10 MOPHOIIOTHYECKOMY KPUTEPHIO;

e BruBnATe npucnocoOieHuss OpraHu3MoB K cpelie 0OUTaHMsl, UCTOYHUKHU MYTareHoOB B
OKpYXKarolllel cpeJie, aHTPOIIOT€HHbIE U3MEHEHHSI B 9KOCUCTEMaX CBOEM MECTHOCTH;

o CpaBHHBaTh: OMONOrNYECKHE OOBEKTHI, TPOLIECCHI U JeNIaTh BHIBOIbI HA OCHOBE
CpPaBHEHUS;

e AHanu3MpoBaTh U OLICHWBATH PA3IIMUYHBIE TMIIOTE3bI CYIIIHOCTH KU3HH, TPOUCXOXKICHUS
JKU3HU U Y€JI0BEKa, I100abHbIE SKOJIOTMYECKHE MPOOIEMbI U ITyTH UX PELICHMUS,
HOCJEICTBHSI COOCTBEHHOM JIEATETLHOCTH B OKPY>KaloLIel cpeie;

e Haxonute unpopmaiuio o 6MoJ0rn4eckux 00bEKTax B pa3IMYHbIX HCTOUHUKAX
(Y4eOHBIX TEKCTaX, HAyYHO-TIOMYJSPHBIX U3AAHUAX, KOMIIBTEPHBIX 0a3ax JTaHHbIX,
pecypcax HTepHeTa) 1 MPaKTUYECKU UX UCIOIb30BaTh;
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BMosiormsa
TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJJACC (35 HACOB)
Ha3zeanue Tema ypoka Ocnoegnwle euowt oeamenvnocmu | Henonv3oe
pazoena ooyuarowuxcsn anue
0bopyooea
HUA
uenmpa
«Touka
Pocmay
Beeoenue 6 1. Conmeprkanue u CrnymaHnue 00bICHESHUH YUNUTEIIS.
Kypc oouieii CTPYKTypa Kypca CamocTrosiTenpHas padoTa ¢ y4eOHHKOM.
ouonozuu (4 u). | odmel OMOIOTHN.
OCHOBHBIE CBOICTBA
KHU3HH.
2. YpoBHHU PaG ONeKTpOHHbIE
OpraHH3AIHH KUBOH Ca oTa ¢ pa3é[aTO‘IHLIN£ MaTepHajoM. TAGTHIIB H
MaTepH. CnymaHHe OOBSICHEHUH YUHUTEs. —
aMOCTOsITeNIbHAs PadoTa ¢ Y4eOHHKOM.
3. 3HayeHue Craymanue o0bsICHEHUH YUUTENS.
MIPaKTHIECKOM CamocTosTenbHas paboTa ¢ yIeOHHKOM.
ounonorun. Metonel | OTOOp U CpaBHEHHE MaTepHala 1o
OMOJIOTHYECKUX HECKOJIbKUM UCTOYHHUKAM.
HCCIIEA0BAHNUM.
4. Kusoii Mup u Craymanue oObsICHEHUH YUUTEIS.
KYJIBTYpA. CamocTrosTenpHast padoTta ¢ y4eOHHKOM.
Pabora ¢ kapToukamu.
Pabora B napax.
Bbuocgepnurii 1. Yuenue o CrnymaHue 00bICHEHUH YUNUTEIS.
YPOoBeHb ouocdepe. PaGora B mapax.
arcusnu (7 u). Pabota B rpynnax.
2. [IpoucxoxacHue PaG
JKHBOrO BEIIECTE. aboTa ¢ pasNaTOHEIM MATEPHAIIOM.
Craymanue o0bsICHEHUI YUUTEIS.
CamocrosTenpHast padoTta ¢ y4eOHHKOM.
3. buonornyeckas Caymanue o0bsICHEHUH YUUTEIS.
SBOJIFOIHS B CamocrosiTennsHas padoTa ¢ y4eOHHKOM.
pasButuu Ouoctepsl. | Pabora c kaproukamu.
Pa6ora B mapax.
Pabota B rpymmax.
[ToaroroBka K KOHTPOJILHOU paboTe.
[ToBTOpEHME NPOHIEHHOTO MaTepraa.
4. KonTposnbpHas Pemenue 3anannii KOHTPOJILHOM PabOTHI
pabora Ne 1.
5. buocdepa kax CnyimaHue 00bICHEHUH YUNUTEIIS. DIIeKTPOHHBIC
rio0anbHas Pemenue 3anau. TaOJIULbI U
AKOCHCTEMA. Pabota B mapax. TJIaKAaTHI.
Kpyrosopor OcTaBnenue Kiacrepa.

BELIECTB B IPHUPOJIE.

Paz0op knacrepa y nocku.
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6. YenoBek Kak
Pabota ¢ pazgatouyHbsIM MaTepHaOM.
XKUTENb Onocdeps! u C 5 .
1O CBSAL © JymaHue oObsICHEHUH yUUTEIIsL.
N CamocTosTenpHas paboTa ¢ y4eOHUKOM.
MPUPOAOH.
7. DKoJ0ruYecKre Pabota ¢
Pabota ¢ pazgatouyHbsIM MaTepHaoOM.
(akTopsl U UX C 5 . repOapHbIM
SHANCHIC. CnymaHHe OOBSICHCHUH YUUTEIs. MaTepHATOM
aMoCTOsITeNIbHas paboTa ¢ yUeOHUKOM.
Buozeoyenomu | 1. buoreouenos xkak | Pabora B mapax.
yeckuil 0coOBIl YPOBEHb Pabota B rpynmnax.
YpoBeHb opraHu3anuu xu3Hy, | Pabora ¢ yueOGHHKOM.
arcusnu (8 u). Ouo- u sxocuctema. | PaboTa ¢ pa3naToyHbIM MaTepUATIOM.
3armosHeHHe CBOIHOW TaOJIUIIBI.
2. CTpoeHue u CocraBrenue OMOTEOIeHO30B. DIIEKTPOHHBIE
CBOICTBa Paz6op cTpoenns BI'LI. TaOJUIIE U
OHOreoIeHO3a. Pabora B rpymnmnax. TJIaKaThl.
PaboTa o kapToukam.
3. JIaGopaTopHas PaGora B mapax. Hudposas
pabora Ne 1. PaGora c repbapusimu. nmaboparopust
«[IpucnocobnenHocT | BrlsiBIeHHE 3aKOHOMEPHOCTEH O DKOJIOTHU
b PaCTeHUH H MIPUCHOCOOIIEHHOCTH PACTEHUH U )KUBOTHBIX | (JATYUK
KUBOTHBIX K K YCIIOBUSIM JKU3HHU B 1IecHOM BI'TI». OCBEILIEHHOCT
YCIOBHAM XHU3HU B (DOpMy.TII/IpOBaHI/IC BBIBOJIOB ITIO ", BIIA&JKHOCTH
JISCHOM J1abopaTopHOit padoTe. u
OHMOTeOIeHO3eY. TEMIIEPATYPHI)
Pabora c
repOapHbBIM
MaTepHaJIoM
4. CoBMecTHas Caymanue o0bsICHEHUH YUUTEIS.
JKU3Hb BUJIOB B Pabora ¢ yueOHUKOM.
OuoreoreHo3e. PaGota mo yueOHBIM KapTaM.
[loaroToBKa K KOHTPOJILHOU padoTe.
5. KontpomnbpHas Pemenwue 3amanie KOHTPOIBLHOI PabOTHI.
paborta Ne 2,
6. [TpuumnabI Pab6ota B rpynmax.
YCTOWYHBOCTH PaGora ¢ yueOHUKOM.
OMOreoLEeHO30B. Pabota ¢ pazgatoyHbsIM MaTepHaIOM.
AHanu3 AHanu3 KOHTPOJIBLHOM paOOTHI.
KOHTPOJIBHOM Ucnpasnenne ommnOOK, JOMYIIEHHBIX Ha
paboThI. KOHTPOJIBHOMH padore.
7. 3apoxacHue u Pabota B rpymmax. DIIeKTPOHHBIC
CMeHa Pabota ¢ yueOHHKOM. TaOIHUITHI U
OMOreoLEeHO30B. Pabota ¢ pazgatoyHbsIM MaTepHaOM. TUTaKAaThI.
8. Coxpanenue Pabota B mapax. Hudposas
pazaooOpasus bI'Ll. | Padota B rpymmax. nmabopaTopus
DKOJIOTHYECKHE Craymanue o0bsICHEHUH YUUTEIA. 0 AKOJIOTHHU
3aKOHBI Pabora ¢ mpo0IeMHBIMH BOIIPOCAMH.
npupononoias3oBann | OOCyKIeHHEe OTBETOB.
A1
Honynayuonno | 1. Bup, ero Caymanmne o0bsICHEHHH YUUTEIS. Pabota ¢
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-8U00601i KpUTEPUU U CaMocTosTenbHas padoTa ¢ yIeOHUKOM. repOapHbIM
Yypoeenb CTPYKTYypa. Pabota ¢ kapToukamu. MaTepHaIoM
arcusnu (16).

2. JJaboparopHas Pabota B mapax. Hudposas
pabota Ne 2, Pabora c repbapusimu. naboparopust
«Mopdonornuyeckue | PaboTa mo MOpQOIOrHIecKUM KPUTEPHSIM. 0 DKOJIOTHU
KpHUTCPHH, Pabota Ha ompenencHue BUIOB. (maTauk
ucnonb3yemble pu | PopMynupoBaHue BHIBOJIOB IO OCBEIICHHOCT
orpeeNeHUN nabopaTopHoii paboTe. 1, BIQXKHOCTH
BUJIOBY. 17§
TEMIIEPATYPHhI)
Pabota ¢
repOapHbBIM
MaTepHaioM
3. [lonynsauus Kaxk
bopya PaboTa ¢ pa3gaTouyHbpIM MaTepUATIOM.
p Craymanue o0bsICHEHUH YUUTENS.
CYIIECTBOBAHHUS
CamocTosTenbHas paboTa ¢ y9eOHIUKOM.
BHJa, 0cobas
TeHETHYECKasl
crcTeMa U OCHOBHAsI
€/IMHUIIA BOJTIOLINH.
4. BumooOpazoBanue DNeKTPOHHBIC
PaboTa ¢ pa3znaTouyHbpIM MaTepUATIOM.
— mporecc N Ta0JIUIIBI U
Craymanue o0bsICHEHUH YUUTEINS.
BO3HUKHOBCHHS TUTAKATHI.
CamocTosTenbHas padoTa ¢ yIeOHHKOM.
HOBBIX BHJIOB Ha
3emie.
5. Oransl Pabota ¢ paznatouyHbsIM MaTepUaIOM. ONeKTpOHHbBIE
MPOUCXOMKICHHSI Pabota ¢ kapToii ypoka. TAOJHUIIBI U
YeoBeKa. 3akpernieHre 3HaHUH 10 TeMe. TUTAKATHI.

[ToaroroBka K KOHTPOJILHOU paboTe.

6. KontponbHas
pabota Ne 3.

Pemenue 3aaHuii KOHTPOJILHOM PabOTHI.

7. YenoBek Kak
YHUKAJIbHBII BUJ
JKUBOU PUPOJIBI.
Amnanus

Pabora ¢ pa3gaTo4HbBIM MaTepUaIOM.
Pabora c kapToit ypoka.

Awnanu3 ommboK, JOMYIIEHHBIX Ha
KOHTPOJIbHOM pabore.

KOHTPOJIbHOU

paboTEHL.

8. Ucropus pazsurus | Ciaymanue oObsICHEHUH YUUTEIS.
9BOJIIOLIMOHHBIX CamocTrosiTensHast padoTta ¢ y4eOHHKOM.
1591 ()7 8 OT60p U CpaBHEHHE MaTepHaa 1Mo

HCCKOJIbKMM MCTOYHHKAM.

9. CoBpeMeHHOE
ydeHue 00
9BOJIFOIIHH.

Pabota ¢ pazgatouyHbsIM MaTepHaoOM.
Craymianue oObSICHEHUH YUUTES.
CeMHHApPCKOE 3aHITHE.

10. PesynbTatst
9BOJIIOLMHU U €€

Pabota ¢ pazgatouyHbsIM MaTepUaOM.
Craymanue o0bsICHEHUH YUUTEIS.

OCHOBHBIC CeMuHApPCKOE 3aHSITHE.
3aKOHOMEPHOCTH.

11. OcHOBHBIE Pabota ¢ pazgatoyHbsIM MaTepHaoOM.
HanpaBJICHUSI Caymanmne o0bsICHEHUH YUUTEIS.
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9BOJIOIHY. CeMHHApCKOE 3aHsTHE.
12. Ocobennoctu Craymanue o0bsICHEHUH YUUTEIS.
HOMYJISIIMOHHO- PaboTta ¢ npoOieMHBIMH CUTYaLIUSIMH.
BHJIOBOTO YPOBHS Paz6op npemoxenuii mo oxpaxe
XKU3HH. BceMupHass | mpUpOJHBIX BUAOB.
CTpaTerusi OXpaHbl
IIPUPOAHBIX BHJIOB.
13. O6006meHMEe 1 IToBTOpEHME IPOWICHHOTO MaTEpHAIa.
cucTeMaTH3alus Pa6ora B mapax.
3HAHUH. CamocrosiTensHast paboTa MO KapTOUKaM.
IToaroroBka kK KOHTPOJILHOM padoTe.
14. O6o0eHNe U [ToBTOpCHME IPOHACHHOTO MaTepraa.
CUCTEMAaTH3aIUs Pabora B napax.
3HaHW MO Kypcy CaMmocTosTenbHas paboTa M0 KapTOYKaM.
ononorun B 10 [loaroroBka Kk KOHTPOIBHOM padoTe..
KJ1acce.
15. UtoroBas Pemenue 3aanuii KOHTPOJILHOM PabOTHI.
KOHTPOJIbHAS
pabora.
16. Ananu3 Pabora Hanx ommOKamu.
KOHTPOJBHOM Pazbop 3amaHmii KOHTPOIBEHOU PabOTHI.
paboTHL
11 KIIACC (34 YACA)
Ha3zeanue Tema ypoxa Ocnognuie 6uowt deamenvnocmu | Hcnonvzos
pazoena ooyuarowuxcsn anue
o0oopyooea
HUA
uenmpa
«Touka
Pocmay
Opzanuszmennst | 1. OpraHn3MeHHBINA Caymanue o0bsICHEHUH YUUTEIS.
i1 yposens YPOBEHB KHU3HU U CamocTrosTenpHas padoTta ¢ y4eOHHKOM.
srcusnu (17 u). | €ro posb B IPUPOIE.
2. OpraHusM Kak Pa6 ONeKTpOHHBIE
HOCHCTEMA. abota ¢ pa3/laTOHEIM MATEPHATOM. TAGTHIIB H
Craymanue o0bsICHEHUH YUUTEIS.
IIpoueccn MJIaKaThI.
CamocTosTenbHas paboTa ¢ ya9eOHHUKOM.
KHU3HEESTEINbHOCTH
MHOT'OKJICTOYHBIX
OpTaHN3MOB.
3. PazMHOX€eHUE Craymanue o0bsICHEHUH YUUTEIS.
OpTaHH3MOB. CamocTrosiTensHast padoTta ¢ y4eOHHKOM.
OmunonotBopenne u | OTOOp U CpaBHEHHE MaTepHala o
€ro 3Ha4YCHUC. HECKOJBbKUM NCTOYHUKAM.
4. Pa3Butue Craymanue o0bsICHEHHH YUUTEIS. ONEeKTPOHHBIE
opraHusma ot CamocTrosiTensHast padoTta ¢ y4eOHHKOM. TaOJIULbI 1
3apOoXKJICHHS JI0 Pabota ¢ kapToukamu. TUTAKATBL.
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cMmepta (oHTOTeHe3). | PaboTa ¢ mpe3eHTauei.
[TpocmoTp BHIEOpParMeHTOB.
5. U3 uctopun Crnymanve 00bICHEHUH yIUTEIS.
pa3BuTus reHeTuku. | Pabora B mapax.
Pabora B rpymnmax.
Perienue reHeTHYECKHX 3a/1a4.
6. I3MeHYHBOCTD DIIeKTPOHHBIC
Pabota ¢ paznatouHbIM MaTepUaIoOM.
TIPU3HAKOB . TaOIHUITEI U
Crnymanne 00BbICHEHUH yIUTEIIS.
OopraHu3Ma u ee TUTaKaThL.
CamocTrosiTensHas padoTa ¢ y4eOHHKOM.
THTIBL. Pabota ¢
PaboTta ¢ 1omoNHUTENBHBIM MaTepPHAIOM.
repOapHBIM
MaTepHaIoM
7. I'enetndeckue Craymanue o0bsICHEHUH YIHUTES. ONeKTpOHHbIE
3aKOHOMEPHOCTH, CamocTosTenbHas paboTa ¢ yIeOHHKOM. TaOJUIIE U
OTKpBITHIE [ Pabora ¢ kapToukamu. IJIAKaThI.
Menpenem. Pabora B nmapax.
Pabora B rpymnmnax.
Pemienue reHeTHYeCKHX 3a1a4.
8. lurnbpunHoe Crnymanve 00bICHEHUA YIUTEIS.
CKpelIrBaHHe. Pemrenue mocraBieHHbIX 3a/1a4.
PaGora ¢ yueOHUKOM.
PaGora B mapax.
Pabora B rpymnmnax.
Pelrenue remeTnueckux 3amad.
9. Pewienue Crnymanve 00bICHEHUA YIUTEIS.
TeHEeTHUYECKHX 3a/1a4. | PeleHne reHeTHuecKux 3aaad.
Pabora B napax.
Pabora y nocku.
10. JIaboparopHas PaGora B mapax.
pabora Ne 1. BrinmonHeHue 3a1aHuii 110 pemeHno
«Penrenue TeHETHYECKHX 3a/1a4.
9KCHEPUMEHTAIIBHBIX
3aJa4 110 TCHETHKED.
11. 'enetnueckue ONEeKTPOHHBIS
Pabota ¢ paznatouyHbsIM MaTepUaIOM.
OCHOBBI CEJIECKIIU. N TaOJIUIIBI U
Craymanue o0bsICHEHUI YUUTEIS.
Bxnag H. . J1aKaTkl.
CamocTrosTenpHast padoTta ¢ y4eOHHKOM.
Basunosa B
pa3BUTHE CETICKIIHH.
12. 'enetuxa nona u | Pabora B mapax. ONeKTpOHHBIE
HaclieIoBaHue, Pabora B rpynmnax. TaOJIULbI U
CIICTIIICHHOE C Pentenue reHeTHyeckux 3anad. TUTAKATHL.
MTOJIOM.
13. Hacnencteennble | Pabota ¢ mpe3eHTanuei. ONeKTPOHHBIE
00JIe3HH YeIIOBEKa. PaGora ¢ yueOHUKOM. Ta0JIUIBL 1
Pa36op renernueckux 60se3HEH YeTOBEKA. TJIaKAaTHI.
[IpocmoTp BuneodhparMeHToB.
O6cyxkaeHue MoayYeHHBIX 3HAHHUH.
14. MeaummacKas DIIeKTPOHHBIC
PaboTa ¢ paznatouyHbpIM MaTepUaIOM.
TCHETHKA U . TaOJHIIBI U
Crayuianue oObSICHEHUH YUUTES.
JOCTHKEHHUS TUTaKAaThL.
CamocrosiTenpHast paboTta ¢ y4eOHHUKOM.
OMOTEXHOJIOTUH.
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15. TBopuecTBO B Pabora ¢ pa3maTo4HBIM MaTepraioM.
KHU3HH 4eJIOBEKa 1 Craymanue o0bsICHEHUH YUUTENS.
obmrecTna. CeMuHApCKOE 3aHSITHE.
CocraBieHue IPOSKTA.
[ToaroToBka K KOHTPOJIBHOH padoTe.
16. KonTpoasHas Pemenue 3aanuii KOHTPOJILHOM PabOTHI.
pabora Ne 1.
17. LapcTBo Crnymanne 00BbICHEHUH yIUTEIIS.
Bupycel. Bupycasie | PaGoTta ¢ 7ONOTHUTENBHBIM MaTEpHATIOM.
3a00JIeBaHusl. CocTraBneHue Kinacrepa.
AHamms Paz0op BupycHBIX
KOHTPOJIBHOM 3a00J1eBaHN1. DJIEKTPOHHBIE TAOIUIIBI U
paboTHL. IJIaKaThl.
Pabora c BuneodparmenTamu.
Knemounwtii 1. Knetounsrit Caymanue o0bsICHEHUH YUUTEIS. DIIEKTPOHHBIE
yposeHb YPOBCHb CaMocTosTeNbHas padoTa ¢ YIeOHUKOM. Ta0JIUIIBI U
acuznu (7 4). opranuzanuu xxuBoir | OTOOp M cpaBHEHHE MaTepuana mo TUTaKAaTHL.
MaTEpHH U €r0 POJIb | HECKOJIBKUM HCTOYHUKAM.
B IIpUpOJIE.
2. Knetka u ee Pa6ora B mapax. Muxkpockorn
CTpOEHHE. PaGora B rpymmax. 1 poBoii,
OpraHousl Kaxk CocTtaBneHnue OnmopHON TaOIHIIBL. MHKpOIpenap
CTPYKTypHBIE Craymanue o0bsICHEHHH YIUTEIS. aTbl
KOMITOHEHTBI IIpoBepka 3HaHUM.
LUTOIIA3MBI.
3. Knerounsiii nukn. | Cioymanue oObsICHEHUH yUUTEIA. ONeKTpOHHBIE
Jlenenue KIeTKU — Pabota ¢ MOAyIbHBIMH TA0IUIIAMH. TaOJIUIBI U
MHTO3 M MeHO03. PaboTa ¢ OMOJIOrHYeCKHM KOHCTPYKTOPOM. TJIaKATBL.
4. CtpykTypa u Caymanue o0bsICHEHUH YUUTEIS.
¢ynkuuu xpomocoMm. | CamocrosrenbHas paboTa ¢ y4eOHUKOM.
Pabota ¢ kapToyKamu.
5. Ucropus pa3Butus
Pabota ¢ pazgatoyHbsIM MaTepHaOM.
HAYKH O KJIETKE. .
Caymanue o0bsICHEHUH YUUTEIS.
CamocTosiTennbHas padoTa ¢ Y4eOHHKOM.
6. l'apmonus u
Pabota ¢ paznatouyHbpIM MaTepUaOM.
1es1eco00pa3HOCTh B .
. Caymanue o0bsICHEHUH YUUTEIS.
XKHUBOH MPHUPOJE.
CamocTrosTenpHas padoTta ¢ y4eOHHKOM.
CeMmuHapCKOE 3aHITHE.
[loaroroBka k OMOJIOrHYECKOMY
TECTUPOBAHHIO.
7. buonornyeckoe Pemenne 3aganmii OMOIOTHYECKOTO
TECTHPOBaHKE IO TECTUPOBAHHS.
rinase 2.
Monekynapuut | 1. MonexynsapHsIit
N Pabota ¢ pazgatouyHbsIM MaTepHaoOM.
i1 ypogens YPOBEHbB JKU3HU: .
Cayuianue oObSICHEHUH YUUTEIS.
arcuznu (10 w). | 3HaYEHHE U POJIb B
CamocTosTenbHas paboTa ¢ yIeOHHUKOM.
pUpOJE.
Pabora B rpynmnax.
OO6cyx1eHne BOIIPOCOB.
2. OcHOBHBIE DNeKTpOHHBIE
PaboTa ¢ pazaTrouyHbpIM MaTepUaIOM.
XMMUYECKHE TaOJINLbI U
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BMosiormsa
coeauHeHus )kuBoi | Ciymanue oObsICHEHUH YUUTEINA. TUTaKaThL.
Matepun. Ctpykrypa | CamocTosTenbHas paboTa ¢ yaueOHUKOM.

1 QYHKIIH PaGora B rpymmax.
HYKJIEHHOBBIX
KHCJIOT.
3. IIpoueccol Craymanue o0bsICHEHUH YUUTEINS. ONeKTpOHHbBIE
CHHTE3a B JKUBBIX CamocTosTenbHas paboTa ¢ YIeOHIUKOM. TaOJUIIEL U
KJIETKaX. OT60p U CpaBHEHHE MaTepHaia Imo IJIaKaThI.
HECKOJIbKUM MCTOYHHUKAM.
3amnoiHeHe OTIOPHOM TAOJIHIIEL.
4. TIpormeccrr Pabota ¢ pa3maTodHBIM MaTEpHAIIOM. DIIeKTPOHHBIC
OuocuHTe3a Oernka. Pemenue 3agau. TaOIUILbI 1
CrnymaHnue 00bICHESHUH YUNUTEIIS. IJIaKaThI.
Pabota ¢ OMOIOTHYEeCKIM KOHCTPYKTOPOM. Buonornueck
ui
KOHCTPYKTOP.
5. MonekyinspHsble Pabota ¢ paznatouyHbsIM MaTepUaOM.
MPOLIECCHI Pewenue 3anau.
pacIIeTICHUS. CrnymaHnue 00bICHESHUH YUNUTEIIS.
Pabora B napax.
6. XumMuueckoe Crnymanve 00bICHEHUA YIUTEIIS. DIIEeKTPOHHBIE
3arpsi3HEHIE CamocTosTenbHas paboTa ¢ Y9eOHHUKOM. TaOJUIIE 1
oKpykaromei cpeasl | OTOOp M cpaBHEHHE MaTepuana 1o TUTaKAaTHL.

KaK riodajibHas

HCCKOJIbKMM HCTOYHHKAaM.

9KOJIOTHYECKAsI CemuHapcKoe 3aHsTHE.

npobsieMa. Bpems Paz0op npemioxkenuii o 6opsoe ¢
9KOJIOTHYECKON 9KOJIOTHUECKUMHU TPOOIEMaMH.
KyJBbTYpBI.

7. 3aKiroueHue: Caymanue o0bsICHEHUH YIUTEIs.
CTPYKTYpHBIE CamocrosiTensHas padoTa ¢ y4eOHHKOM.

YPOBHH OpraHU3aIiu
JKUBOU MaTEpHH.

OT160p U CpaBHEHHE MaTepHaa Mo
HECKOJIbKUM UCTOYHUKAM.

8. O0001EHNE
3HaHUM 10 KypCy
ounoiornu 11 knacca.

PaGora ¢ pa3maTo4HBIM MaTepHaioM.
Pemenne 3agau.

3akperuieHle 3HaHUuH 10 TeME.
[ToaroToBKa K KOHTPOJILHOW padboTe.

9. Utorosasa

Pemmenue 3aaHuii KOHTPOJILHOM PabOTHI.

KOHTPOJIbHAS

pabora.

10. Ananus Ucnpasnenne omuooK.

KOHTPOJIBHOM Pa30op 3amanmii KOHTPOIBHOM PabOTHI.
paboTEHI. CrnyimaHue 00bICHESHUH YUNUTEIIS.
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4.I'pun I1., Crayr V, Teitnop . buonorus. M.: Mup, 1990. T. 1—3.
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19909.
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9.0.I1. Aynxuna Pa3BépHyToe Temarnueckoe miuanupoBanue no nporpamme M.H.ITonomapépoit
~Bosnrorpaz : Yuurens, 2012r.
Humepuem-pecypcoi:
1. 1C: llIxona. Peneturop. buonorus
2. http://school-collection.edu.ru
3. www.bio.nature.r
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