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IlosicHuTeIbHAS 3aIIUCKA

JlaHHas mporpamMma 1O OHOJOTHMM OCHOBHOTO oOmiero oOpa3oBaHusi paszpaboTaHa B
COOTBETCTBMM  C  TpeboBaHMsIMH  OOHOBIEHHOTO  DenepaibHOr0  TOCYIAPCTBEHHOTO
00pa30BaTeNILHOTO CTaHJapTa OCHOBHOTO obOmiero obOpaszoBanus (PI'OC OOO) u ¢ yu€rom
[TpumepHOit OCHOBHON 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO ob1ero oopasosanust (I1OOIT
0O0O) . IIporpamma HampaBiieHa Ha (HOPMHPOBAHHE ECTECTBEHHO-HAYYHOW TIPaMOTHOCTH
yUaIlUXCST W OPraHU3alMI0 M3YYeHUs OMOJIOTMM Ha JEATeNbHOCTHOW OcHOBe . B mporpamme
YUUTBIBAIOTCS] BO3MOXKHOCTH Tipeamera B peanmsanuu Tpedoannit ®I'OC OO0 k muiaHupyeMbIM,
JMYHOCTHBIM M METANpPEJIMETHBIM pe3yJibTaTaM O0OydeHUs, a TAKKe peaTn3aliis MeXIPEAMETHBIX
CBsI3€ €CTECTBEHHO-HAYYHBIX YY€OHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHUS .
[Iporpamma BKJIIOYAeT pacrpeneseHHe CoJep)KaHus ydeOHOTO MaTepuasia Mo KiaccaM |
IpUMEpPHBbI 00BEM y4eOHBIX 4YacoB JJIs M3Y4YEHHs pa3feioB U TEM Kypca, a TaKke
PEKOMEHyeMYIO0 TIOCJIEIOBATEeIbHOCTh HW3YyYCHHS TEM, OCHOBAaHHYIO Ha JIOTHKE DPa3BHTHUSA
MIPEMETHOTO COJICPKAHMSI C YIETOM BO3PACTHBIX 0COOEHHOCTEH 00yJaromuxcs .

Ha 6a3e wnentpa «Touka pocra» obecrieunBaercsi peanu3aus 00pa3oBaTeIbHBIX
IIPOrpaMM €CTECTBEHHO-HAYYHOW U TEXHOJOIMYECKON HamlpaBiIeHHOCTEH, pa3pabOoTaHHBIX B
COOTBETCTBMH C TpeOOBAaHUSMH 3aKOHOJATEIhCTBA B cdepe oOpazoBaHHs M C y4ETOM
pekomenmanuii denepanbHOro omeparopa ydeOHoro mpeamera «buonorus». OOpazoBaTenbHas
mporpamMma TI03BOJISIET HHTETPHPOBATH PEAM3yeMbIe MOIXOMAbI, CTPYKTYPY U COJACp)KaHUE MpH
opranmzamun o0ydenust xumun B 10-11 kitaccax, BEICTpO€HHOM Ha 0a3e Jr000ro M3 JOCTYITHBIX
yueOHOo-MeToanueckux komiuiekcoB (YMK). Ucnonb3oBanue o6opynoBanus «Touka pocta» mpu
peanuzanuu ganHo# OIl mo3BossieT co3marh yCIOBHS:

. IUTSL PACIIMPEHUS COJICPKAHUS IIKOJIBHOTO OMOJIOTHYECKOTO 00pa30BaHMS;

. JUTsSL TIOBBIIICHUS TI03HABATEIILHOW AKTUBHOCTH OOYYaIOIIMXCS B €CTECTBEHHO-
Hay4YHOU 00J1acTH;

. JUIsL Pa3BUTHS JIMYHOCTH peOEHKAa B mpolecce OOydeHHS OHOJIOTHH, €ro
crocoOHOCTeH, (OopMUPOBaHUS W YAOBJIETBOPEHHUS COIMAIBHO 3HAYMMBIX HWHTEPECOB U
MOTPEOHOCTEH;

° JJIA pa6OTBI C OHapéHHI)IMI/I IIKOJIbHUKaAMH, OpraHu3alii WX pa3BHUTUA B

PaA3JIMIHBIX o0nacTax O6pa3OBaTeJ'II)HOI71, TBOp‘ICCKOfI JACATCIIBHOCTH.

Ob6mas xapakrepucTuka yueoHoro npeamera «buosorus»

VYueOnslii npeamer «buosiorwsy pa3BUBaeT MPEICTABICHUS O MO3HABAEMOCTH KUBOU
MPUPOABI U METOJAax €€ MO3HaHUs, OH MO3BOJIAET CPOPMUPOBATH CUCTEMY HAYYHBIX 3HAHHUH O
KUBBIX CUCTEMaX, YMEHHUS UX MOJy4aThb, IPUCBAWBATh U MPUMEHITH B )KU3HEHHBIX CUTYALIUSX .
buonoruyeckast moAroToBka obecreyrBaeT MOHHUMAaHHE OOYYAIOUIMMUCS HAyYHBIX MPHUHIIUIIOB
YelOBEYECKON JEsITEeNbHOCTH B MPHUPOJE, 3aKIaIbIBAET OCHOBBI HKOJOTHYECKOW KYIBTYPHI,
3I0pOBOTO 00pa3a KU3HU .

Ilenamu uzyuenusn 6uonozuu Ha ypoBHE OCHOBHOTO OOIIIEr0 00pa30BaHus SBISIOTCS:

* (dopMmupoBaHHE CHCTEMbl 3HaHMM O NpPU3HAKAX M MpoOIEccax >KU3HEAEATEIbHOCTH
OMOJIOTUYECKHUX CHCTEM Pa3HOTO YPOBHS OpraHU3aIUy;

* (opmHpOBaHHE CUCTEMBbI 3HAHUW 00 OCOOEHHOCTAX CTPOCHUS, >KU3HEICATEIbHOCTH
OpraHu3Ma 4ejoBeKa, YCIOBUSX COXPAHEHHsI €T0 3I0POBbS;

* (opmHupOoBaHHE YMEHHH MPUMEHSATh METOJAbI OMOJIOTUYECKOW HAyKH Uil W3YYCHHS
OMOJIOTUYECKHUX CHCTEM, B TOM YHUCIIE U OPTaHM3Ma YEJIOBEKa;

* (hopMUpOBaHME YMEHHUH HCIIOJIb30BaTh MH(POPMALMIO O COBPEMEHHBIX JOCTHXEHUSIX B
oOmactu Ouonoruu JuUisi OOBSICHEHUS TPOLECCOB M SBJICHUH JKUBOW TPHUPOIBI U
KU3HEJCATEIbHOCTH COOCTBEHHOTO OPraHU3Ma;

* (GopmMHpOBaHHE YMEHHH OOBACHATH POJIb OMOJOIMHM B TNPAKTHUECKOW IESATEIBHOCTH
Jrofied, 3HaYeHHue OMOJIOTMYECKOTO0 pa3HO- o0pa3us JUIs COXpaHEHHUs Ouocdepsl, MOCIEeICTBUIL
JeATeIbHOCTH YEJIOBEKA B IPUPOJIE;



* GOpMHUPOBAHUE IKOJIOTHUECKON KYIbTYpPhI B LIEIAX COXPAHEHUSI COOCTBEHHOTO 3/I0POBbs
Y OXpaHbl OKPYXKAIOIIEH Cpe/Ibl .

Jlocmuoicenue yeneii obecneuugaemcs peuwienuem caeoyrwouux 3A/JAY:

* mpuoOpeTeHue 3HaHUi 00yYarOIIUMUCS O KUBOW MPHUPOJIE, 3aKOHOMEPHOCTSAX CTPOCHUS,
KHU3HEIEATSNPHOCTH M CpelooOpasyromeil pojau OpraHu3MOB; YeNOBEKe KaK OMOCOLMAIbEHOM
CYIIECTBE; O POJU OMOJIOTUYECKON HayKH B MIPAKTUYECKON JEATEIbHOCTH JIIOJICH;

* OBJIQJICHHE YMEHUSMHU IPOBOAUTH HCCIEAOBAHUSA C MCIOJIb30BAHHEM OHOJOTHMYECKOTO
000pyI0BaHUs ¥ HAOIIOACHUS 332 COCTOSIHUEM COOCTBEHHOTO OpraHu3Ma;

* OcCBOGHHE NPUEMOB pabOTHl ¢ OHWONOTHYECKOH HWH(OpPMaLUel, B TOM YHCIE O
COBPEMEHHBIX JIOCTHKEHHUAX B 001aCTH OMOJIOTHH, €€ aHAJIN3 U KPUTHYECKOE OI[CHUBAHUE,

* BOCHUTAHWE OWOJIOTUYECKM U OKOJOTMYECKH T'PAMOTHOM JIMYHOCTH, TOTOBOM K
COXpPaHEHHIO COOCTBEHHOTO 3/I0POBBS U OXPaHBI OKPYXKAIOIIEH CpeIbl.

Mecto yueOHoro npeamera «buosiorus» B yueOHOM miaHe
B cucreme oOmero oOpa3zoBanus «buosorus» mnpu3zHaHa o00sS3aTENBHBIM YUEOHBIM
MPEeIMETOM, KOTOPHI BXOJWUT B COCTaB NpeAMETHOW obnactu «EcTecTBeHHO-HaydHBIC
IpeIMEThD. YUeOHbIM IJIAaHOM Ha €€ U3y4eHHe OTBeAEHO 69 yueOHBIX 4acoB — 10 1 4 B HEAEIo
B 10-11kmaccax COOTBETCTBEHHO.

Conep:xkanmne o0pa3oBaHusi 0 roAaM o0y4eHHsI
(mpakTuueckas 4acTh y4eOHOro COJIep KaHUs npeamera yCHJIEHA
MaTepuaIbHOTEXHUUYECKOW 0a30i meHTpa «Touka pocTa», HCMONIB3YEeMOTO IS peallh3aliuu
o0pa3oBaTeNIbHBIX IPOrpaMM B paMKax IpernojaBaHusi OMOJIOTUN).
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Beeoenue ¢ kypc oowieit ouonozuu (4 u).

buonorus — nayka o xusHu. Coxepkanue kypca. [lonstue Omocucrembl. CBOMCTBA KHU3HU:
€IMHCTBO XHMMMUYECKOTO COCTaBa, OOMEH BEUIECTB U DJHEPIHH, CaMOBOCIIPOU3BEJICHUE,
CIIOCOOHOCTP K POCTY U Pa3BUTHIO, pa3apaXKUMOCTh, TUCKPETHOCTh. CrenupuyHoCTh
B3aMMOOTHOILIEHUI OPraHU3MOB CO CPEJIOH.

[TonsiTe CTPYKTYphl M ee opraHu3anuu. [IoHATHE CTPYKTYpHBIX YpPOBHEW OpraHM3allid KU3HU.
MHuoroo0pa3ue ypoBHEW OpraHW3allMM >KU3HU: MOJIEKYJISPHBIN, KICTOYHBIH, OpraHW3MEHHBIH,
MOMYJISIIIMOHHO -BUIOBOM, OMOTEOIIEHOTHIECKUH, OMOC(EepHBIH.

N3 ucrtopun 6uonoruu. JlocTrxkeHuss COBpeMeHHON Onooruu. HTPOMYKIUS U aKKIMMAaTH3aIlHs.
buorexnonorus. buonnka. B3auMoCBs3b HaAyKH ¥ MPAKTUKHU. TpagrIIMOHHBIC METOIbI OUOJIOTHH.
CoBpeMeHHBIC METO/Ibl: MOACIIUPOBAHNE, MOHUTOPHUHT .

Bomnpocer mns obcyxnmenus: 1. Uro Takoe kynbTypa? 2. OTpakeHHUE B3aUMOJCUCTBUS
YeloBeKa U MPHUPOJbI B PA3NIUYHBIX (GopMax KydabTypbl. 3. Ponb >KuBOil mpupoisl B pa3BUTUU
KynbTypbl. 4. Ilepemaua noCTHXEHHI KyJIbTYphl HOBBIM TOKOJEHUSIM U B TEPBOOBITHOM
oOrrecTBe.
buocghepniuii yposenw sncuznu (7 u).

[Tonstue Ouocdepsl. Crpykrypa Ouochepsl. CpoiictBa Ouochepbl. OcoOEHHOCTH KHUBOTO
BenectBa. DYHKIUMM OJKUBOIO BEIIECTBA: Ta30Bas, JSHEPreTUYECKas, KOHIICHTPAIIMOHHAS,
JeCTPYKTUBHAs, cperooOpa3yromas. Posb xUBOTO BemecTBa B onocdepe.

PanHue rumorte3nl 0 MMPOUCXOKIACHHUUN KU3HH. buorenes m abuorenes. CaMOHpOI/ISBOHLHOC
3apOKACHUC. I'unote3a MaHCIICpMUHU. COBpeMeHHLIe THUIIOTE3bl IMPOUCXOXKICHUSA IKU3HU.
Hpe,[[OpFaHI/ISMLI HJIM KOalCpBaThI. Xumuyeckass H  OHOJIOrHYecKas OBOJIIOII M. OTalbl
BO3HHKHOBCHUA )KHU3HU.



Ponp mpokapuor B 3Bomrormu Jku3Hu Ha 3emse. Ilonstue apomopdosza. I'erepotpodsr u
aBToTpodbl. Posib 3ykapuoT B sBoNONMH XKu3HH. DopMbl Ha3eMHOW ku3HU. Hadano ucropuu
KU3HU.

buocdepa kak 6uocucrema. IIpomyrieHTbI, KOHCYMEHTHI, peaylleHThl. buocepa kak sxocucrema.
[Tonsitue Oumonorumueckoro Kpyropopora. KpyroBopor BemectB B mnpupone. Ilpumeps
KpYroBOPOTOB BEILLECTB B IIPUPO/IE.

[Tonsitue o HOoOocepe. Drambl BO3aeHcTBUS YenoBeka Ha Ouocdepy. CrocoObl BO3neHCTBUSA
genmoBeka Ha Owochepy. YcimoBus coxpaHeHus Ouocdepbl. OcoOEHHOCTH ©  3HAYCHUE
ouoctheproro ypoBus. YemoBek kak ¢akrop B Omochepe. Hayunas ocHOBa cCoOXpaHEHHS
ouocdepsl. 3aa9u YCTOHYNBOTO Pa3BUTHSL.

Cpenpl KM3HM OpraHu3MOB Ha 3emJje: BOJHAs, Ha3eMHO-BO3IyIIHas, [OYBEHHas H
OpraHum3MeHHas. OKoJoTW4Yeckne  (akTopbl cpenpl:  aOMOTHYEeCKHe, OHOTHYECKHE U
aHTPONOreHHbIE. AHTPOIIOT€HHbIE (PAKTOPHI: CO3HATENIbHBIE U CIy4YaiHbIE.
buozeoyenomuueckuii yposens yncusnu (8 u).

BI'll kak wacte Omocdepsl. OcoOEHHOCTH OHMOTEOLEHOTHYECKOTO YPOBHS JKU3HU. 3HAYCHHE
ounoreoreHoTraeckoro ypoBHs xu3Hu. CBoiicTBa bI'L]. Yuenne o BI'Ll. Yuenne 06 sxocucreme.

Tpoduueckas ctpykrypa OuoreoneHoza. Ceru nuranus. [lepBuuHas u BTOpUYHAsT MPOIYKIUS.
[IpoctpancrBennsie cBsizu B BI'Ll. Ilonstue spycHoctu u emkoctu Ouotomna. Ilonsarue
9KOJIOTMYECKON HUILU.

Tumbl cBsi3eld W 3aBUCMMOCTEH B OuoreorieHo3e. B3ammHO mTpuCHOocOOWTENbHBIE CBOWCTBA —
koananrtanus. [loastne mumukpun. B3anmubie amantanuu B OuoreorieHo3e. KorBOMOIMOHHBIE
CBsI3U B OmoreorieHo3e. MHoroobpasue cBsizeil B OMOTE€OIICHO3E.

[Tonsatue ycroiumBocT Ouoreoneno3a. CBoiicTBa, ompenenstomue ycronuuBocts bI'LI:
00rarcTBO BHJIOBOTO COCTaBa M (PYHKIIMOHAJIBHOE pa3zHOOOpasue, >KMU3HEHHOE IMPOCTPAHCTBO,
CpenooOpa3yIIre CBOMCTBA BUOB, aHTPOTIOTEHHOE BO3/ICHCTBHE.

[Tonsatue cmenbl Ouoreonenosa. Tumbl cMmen BIL[. IlepBuuHble W BTOPUYHBIE CYKIIECCHH.
Cyrounslie u ce3onHble n3MeHeHus1 bI'1]. Maoroo6pa3ue Bogabix BI'L. Tumbsl BOIHBIX SKOCHCTEM.
MHuoroo6pa3ue 6MOreoneHO30B CYIIIH.

AnTponiorennoe BnusHue. [lytu coxpanenust 6noreoreHo308. Hauano ocBoeHUs PpUPOIbI
moapbMu. Hauvano KynbTypHOro ocCBOe€HHUsI mpupoibl. Hauamo HaydyHOro OCBOCHHUS MPUPOIBI.
[IpompblieHHoe ocBoeHre mpupoabl. Oco3Hanue posin yenaoBeka B npupoje. bI'Tl kak ncrounuk
OJ1aromoJIydus Jito/Iei. DKOJIOTHYECKUE 3aKOHBI TTPUPOIOTIOIH30BaHHUS.

Honynayuonno-euooeoii ypoeens xcusznu (16).

[Tonsatue  Buma. Kpurepum  Buma:  MopdoJioTHYECKHH,  (HU3HOJIOT0-O0HOXUMHYECKHH,
reorpauueckuii, 3KOJIOTUYECKUIl U PenpoayKTUBHBIH. COBpEeMEHHOE MpEACTaBICHUE O BUJE.
buonorunyeckast KOHIICHIIAS BHIA.

[Momymsiius kak ¢opma cymectBoBanus Buaa. [lonymsamus kak komnoHeHT bI'L. Tomynsus kak
reHeruyeckas cucrema. Tunbel nomymsuuil. llomynsimonHble OCHOBBI 3Bostonuu. lloHsTHe
MHUKPOABOJIOLUH. J[BIXKYIIHE CUITBI U (DAaKTOPBHI IBOIIOLIUH.

[Tonsitue BumooOpasoBanusi. buopazHooOpasue. CrocoObl 00pa3oBaHusl BUAOB. [IpHdHHBI
BeIMupanus. [lomeiTkm cucremaru3anuu Ouojorudeckux BuIOB. CoOBpeMeHHas cucTeMa
opranusmMoB. CoxpaHeHue OMopazHooOpa3usl.



IIpoucxoxnenue yenoseka. Otpsa npumarbsl. CemelictBo ['omunuasl. HanpaBienus sBoJironun
cemeiictBa I'omunun. CraHoBieHHE 4enoBeka Kak Bujaa. OOmias 3aKOHOMEPHOCTH 3BOJIIOLUH
YEJI0BEKA.

[TomynsiMOHHBIE OCHOBBI aHTPOIOTEHe3a. YHUKAIbHAs 0COOCHHOCTh BUJa YeloBEK pa3yMHBIH.
Ilonatue pac. Pacel 4eioBeka: HErpoMJHAas, MOHIOJIOMJHAsA, eBporeougHass. [unoressl o
IIPOUCXOXKICHUH YEJIOBEKA COBPEMEHHOIO BU/IA.

[lonsitne Owmonormueckoir sBomronmu. lloHsTHE KpeanmuoHu3Me u TpaHchopmmsme. Teopus
UYapnza JlapuHa 00 oBomtonuu. DopMbl W3MEHYMBOCTH OPraHU3MOB: ONpEICICHHAS U
HeomnpeneneHnHas. [loHaTHe HCKYCCTBEHHOTO 0TOOpa U €CTECTBEHHOTO 0TOOpA.

dopMupoBaHUE CHHTETUYECKOW Teopuu 3BoitoIMHU. COBpeMEHHas TEOpHUS 3BOJIOLUU >KUBOTO
MUpa. DJIeMeHTapHbIe €ANHUIIBI, JIEMEHTAPHBIA MaTepHall 1 dJIeMEHTapHbIe (PaKTOPBI SBOJIOIIH.
JIBroKymiye cuibl 3BoJIIOIMU. OCHOBHBIE MOJI0KEHHUSI CHHTETUYECKON TEOPHH 3BOIOLUH.

Pesynbrarer  sBomronuu. BupooOpaszoBanme. EcrecTBeHHass cucTeMa JKHUBBIX OpPraHU3MOB.
OykapuoTel U mnpokapuoTsl. [IpucnocobieHHocTs M aganrtanus. OCHOBHBbIE 3aKOHOMEPHOCTHU
IBOJIIOIUH.

buonornueckuit mporpecc. Apomopdos, uamoamanTaius, ooOmas aereHepanus. OCHOBHBIC
HaIpaBJICHUS SBOJIIOINH.

Crienn¢urka nonmysisiiIMOHHO-BUIOBOTO YPOBHS JKM3HH, €0 CTPYKTypa U OpraHusalus. 3HaueHue
MOMYJISIIUOHHO-BUI0BOTO ypOBHS. (DYHKUMOHAIbHAs poOJib MOMYISIIMM B MpUpoAE. 3HAUECHUE
IUKUX BUJOB PAacTeHHUH. 3HaueHHE IUKUX BUAOB JKUBOTHBIX. ['€eHOGOHI M mpuuMHBI rudenn
BH/JIOB.

[ToBTOpEHUE MpOiiIeHHOTO MaTepraia o nepBoil U BTopoil rinaBaM. O000IIEHNE U 3aKpeIUIeHNe
3HaHUH C TTOMOIIHI0 OMOJIOTHYECKOTO TECTUPOBAHUS.

[ToBTOpEHME TPOHICHHOTO MaTepHalia Mo TPeThe M ueTBepToil riaBaM. O0oOIIEHHE U
3aKperyieHre 3HaHUH ¢ TOMOIIbI0 OMOIOTMYECKOTO TECTUPOBAHMUSL.
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Opzanusmennwtit ypoeens ncuznu (17 ).

OcobOenHocTH OPraHu3MCHHOT'O YPOBHS OpPraHU3allku KU3HU. 3HaucHMUE OPraHu3MCHHOI'O YPOBHA
B IIpUpPOAC. OpFaHI/ISM — OCHOBHAasA OUCKPCTHAA XHUBaA CAWMHHUIA. :‘)BOJ'II-OHI/IOHHOC YUYCHHUC
OpPraHu3MEHHOTO YPOBHS B IIPUPO L.

[Tonsitne 06 opranmsmax. CBoiicTBa opranusma. Opranusm kak ouocucrema. Buabl perymisiuu
OpraHM3Ma: CaMOpETYJSIMs, TyMOpajbHas pEryinduus, HEpBHasT W HEPBHO-TYMOpallbHas
perynsuus. MHOTOKJIETOYHbIe OpraHu3mbl. OOMEH BEHIECTB M MPEBPAILEHUS DSHEPTUH B
opranu3me. CUCTEMBI )KU3HEACATEIHHOCTH JKUBOTHOTO OpraHu3Ma.

PasMHOXeHHE: TOJI0BOE U OECHOJIOE. Bubl OecIo0JI0ro Pa3MHOKCHUSI. Oco0eHHOCTH TIOJI0OBOTO
Pa3MHOXKCHUA. IIon 1 monoBBIe IIPpHU3HAKH OpTraHru3Ma. OHJ'IOI[OTBOpCHI/Ie. Bunapr OIIOAOTBOPCHHUA.
I/ICKYCCTBGHHOC OINIOJOTBOPCHHUC. I[BOﬁHoe OIINTOAOTBOPCHHUEC LIBETKOBLIX paCTeHHﬁ.

[Tonsitue 06 oHTOreHe3e. OMOPHOHANBHBIN (3apOABIILIEBBIH) EPUO] PA3BUTUS MHOTOKJIETOYHOTO
opranuzMa — smOpuorenes. IloctamMOproHaNbHBIN, WM MOcIe3apoAblleBbli, nepuoa. Craaun
B3POCJIOrO OpraHu3Ma.



3apoxaenue renetuku. Padotsl ['peropa Mennens. XpoMocoMHasi Teopusi HAClIEACTBEHHOCTH.
Ocuosusie nosoxenns X TH. Otnomenus renotuna u gpenoruna. [lonsarue o renome.

[Tonsitme 006  w3MeHumBOCTH.  HacnencTBeHHass ~— M3MEHUYMBOCTH:  MOJU(HUKAIIMOHHAS
(peHoTHUIIMYECKAs), TEHOTHUNHYECKAs, KOMOWHATHBas, MyTalUOHHAas. MyrareHes, MyTareH,
MyTaHT. MyTaluu: eCTECTBEHHbIE U UCKYCCTBEHHBIE. THUIBI MyTalluii: XpOMOCOMHBIE U T'E€HHBIE.
3aKOH «rOMOJIOTHYECKUX PSAJIOB HACIEACTBEHHON N3MEHUNBOCTIY.

Mertoap! pabotsl I'. Mennens. Uncrteie tuHA. MOHOTHOpHUIHOE, TUTHOPUIHOE M TPUTHOPHIHOE
ckpemuBanue. [lonsarue amwieneld. I'OMO3UIOTHBIE M T€TEPO3UIOTHBIE ayuiead. JIOMUHAHTHBIE U
peneccuBHbIe NTpU3HAKU. 11epBrlii 1 BTOpOM 3ak0H Mennens. [ unoresa 4ucTOTHl raMer.

Omneitel I'. Menaens. Monorubpuanoe u quruOpuHoe ckpemuBanue. PexkomOunanuu. Tpetuit
3aKOH MeHzens. AHanusupytoniee ckpeuiuBaHue. OTKIOHEHHE OT CTAaTUCTHYECKUX
3akoHOMepHocTel. CliernyieHHOe HacleJoBaHie IeHOB. [ 'eHeTnyecke KapThl OpraHu3MOB.

3akperieHue U CUCTeMaTr3alys 3HaHuil 10 IepBOMY, BTOPOMY U TpeTheMy 3aKkoHaMm MeHnens 3a
CYET pelIeHUs TeHETUYECKUX 3a1a4. THIIbl B3aUMOJAECHCTBHS I'€HOB.

[Tonsarue cenexnuu. 3amauu cenekiuu. OCHOBHBIE METOJBI CEJICKIIMU: MCKYCCTBEHHBIH OTOOD
(OGecco3HaTeNbHBII M METOAMYECKUH), TuOpuAM3anus (BHYTPUBHAOBAaS U MEXKBHUAOBasA).
Nubpugunr u ayropununr. I'erepo3uc. Meroasl rubpunuzanuu. MosekyaspHas ruOpuau3anus.
Myrarene3. [lonumnonaus. IlepBuuHble M BTOpPUUYHBIE IIEHTPHI MPOUCXOKICHHUS KYJIbTYPHBIX
pacTeHui.

[Tonstue nona. Mexanusm onpezaesieHus noja. OoreHe3. AyTOCOMHBIE U TOJIOBbIE XPOMOCOMBI;
MYKCKHE U JKEHCKHE XpoMocoMbl. ['oMoramerHoe u rereporametrHoe coueranue. HacnenoBanue
MPU3HAKOB, CIEIJICHHOE C I0JIOM. [oMoraMeTHbIi W rereporaMeTHbiii 1o ['emodunus u
NanbTOHU3M. POJIb ayTOCOMHBIX XPOMOCOM.

OcoOeHHOCTH TEHETUKH 4deloBeka. OCHOBHOE HamNpaBJCHHUE TEHETHKW 4YelioBeka. l[loHsThe
kapuotumna. Myramuu. HacnenctBennele Oosie3Hu. MynbtudakTopHbie 3a0oiieBaHus. | eHHBbIC
6osie3Hn. XpoMOCOMHBIE 00JIe3HH. MoHOCOMHS. MeTO bl JICUCHUSI.

[Ipenmer u 3amayd MEIUIIMHCKOW TE€HETUKH. BHOATHYECKHMU KOJIEKC. DTHUYECKUE MPHHIUIIBI
MeIUIMHCKOM reHeTuku. [lonartue ouorexnonornu. I'enHas nrwxeneprs. COBpEMEHHBIE aCTICKThI
OMOTEXHOJIOTHYECKUX HUCCIICOBAHNNA. DTHUYECKHE aCTICKThI KJIOHUPOBAHMUSL.

I'ére Horann Bonbdranr. JKu3HeHHBIH IMKI dYenoBeka. BreickasbiBaHus ¢uinocodoB: Ipux
®pommM, Hukonait Anexkcanaposud bepsies.

[TonsiTe 0 Bupycax Kak opraHu3Mmax. SIBiseTcs JM BHPYC >KUBBIM Opranu3moM. Kakumwu
CBOMCTBaMHM JKHMBBIX OpraHW3MOB oOmagatoT Bupychl. CTpoeHHE U CBOHCTBa BHPYCOB.
[IpoHukHOBEHHE BHPYCOB B KIeTKH. [IpomcxoskneHue BupycoB. Bupychl kak B030yauTenu
3aboneBanuii. CIIN/1. OPBU, rpumnm.

Knemounwtii ypoeens scusnu (7 u).

Knerka — NpEACTAaBUTCIIb KJICTOYHOTO YPOBHS JKU3HHU. 3HaueHUE KIETOYHOTO YPOBH:A JKHBOM
MaTCpHH. 3HaueHHEe KIETOYHOI'O YPOBH:I. OcHoBHas CAUWHUIA XHU3HW W JJICMCHTAapHasA (1)OpMa
KHU3HU.



OBoJIOLMs NEPBUYHON KIEeTKU. JlanpbHelee yciiokHeHHE KIeTKH. OCHOBHBIE YacTH KIIETKH.
[ToBepxHOCTHBIN KOMIUIEKC KieTKH. [{uTomnasma u ee coiictBa. OpraHoujipl Kak CTPYKTYpHbIE
KOMIIOHEHTHI [IUTOILIA3MBI.

Ku3Hp KI€TKH. DTanbl KJIETOYHOTO IMKIA: MEPBbI M BTOPOH. [IMTENBHOCTH MKU3HU KIIETKH.
Jlenenue KIETKH. MUTO3 WM HENpsIMOE [JEJECHHUE KIETKU. bHOIormyeckoe 3Hauye€HUE MUTO3a.
Meiio3 — penpoaykTuBHOe JeneHue kieTkd. CpaBHEHHME MHTO3a M Meio3a. buonormueckoe
3Ha4YECHHE MeNo3a.

[Tonsarue o xpomocomax. CTpykTypa XpoMocoM. HeructoHoBbie M TUCTOHOBBIE O€JIKU. YPOBHU
KOMNakTu3anuuu xpomatuHa. ynkuun xpomocoM. I'enetndeckuii koa. Tpanckpunmus.

Hayka o kietke — nuronorus. [lonstue o kinetke. AHUMaNbKyau. [lepBbie MOM0KeHUs KJIETOYHOU
teopuu. PazBurue yuenus o kietke. CoBpeMeHHas KJIE€TOYHas TEOPHUsL.

[TonsTe nenecoodbpazHocTy ¥ rapMoHUU. COOTHOLIEHUE FaPMOHUU KUBOW KJIETKH U TapMOHUU
Mupa. B3aumMocBs3b U pa3zHHIIa MEXAY OHATUAMU «TAPMOHUS) U «IIPUPOJOCOOOPAZHOCTDY.

O0o01IeHre U CUCTeMAaTH3alns 3HAHUM T10 TJIaBe 2.
Monekynapuwtii yposens yncusznu (10 u).

Oco0eHHOCTH MOJEKYISIPHOTO ypoBHS *u3HU. [lomumepsl 1 MoHOMephl. PUMKO-XUMHYECKHE
cBoiicTBa  MoJiekyl. buonormueckue — GyHkuuu  MoJjekyld.  CTpyKTypHbIE — 3JE€MEHTHI
MOJIEKYJIIPHOTO YpOBHS ku3HU. OCHOBHBIC TPOIECCHI, 3HaUYeHNE U opranu3arus MY XK.

Heoprannueckue BemiecTBa: BOJAa, MHHEPAJIbHBIE COJIM, JBYOKHCH YIJIEPOJA, KHCIOTHI H
ocHoBaHUs. OpraHWYEeCKHE BEIIECTBA: YIJIEBOJbI, JIMHBI, OCIKH W HYKJIEHHOBBIE KHCIIOTHI.
Crpykrypa JJHK u PHK. Pennukanus JJHK.

Cunre3 kak 4yacTh Merabosmsma. [lonstue meradommsma. [lonstue 6mocuntesa u GorocuHTE3A.
CaetoBas u TemHoBas (as3wl porocuuTeza. Dotocuremsl. [{ukn KanbBuna.

[Tonatue o OuocuHTe3e Oenka. DTambl CHHTE3a Oelka: TpaHCKPHUIIHUs, TpaHcismus. [loHnsrue
antukosoHa. Akuenrtopsas yactb PHK. Tunet PHK: TPHK u u”PHK. [lonsaTre noaucomsi.

[Tonsatue o Owosmornueckum pacmemieHnn. AT, AM® u AJI®. AspoOHOE HObIXaHHE.
beckucnopo eIl ATan KIETOYHOTO JbIXaHWS, WIA TIWKOJH3. KHUCIOpOaHBIA 3Tanm KJIETOYHOTO
neixanus. [uxn KpeoOca.

OnacHocte monuMmepHoro wmycopa. [IpobGrema ycToitumBoro pasButus. [naBHbIE (HaKTOPHI
Jerpajiallid U paioHbl X MpOsBIEHUS. MoJenu pa3BUTUS MUpPA. DKOJIOTUS U HOBOE BO33PEHHUE
Ha KynbTypy. Kpurepun pa3BuTHs KyJIbTypHI.

OO6o0mmenre W cUCTeMaTu3alus 3HAHUH O CTPYKTYPHBIX YPOBHSX JKMBOW Marepuu. Bubl
O0uopa3zHooOpa3usi: BHJIOBOE, TE€HETHYECKOEe, SKOJIOTMYecKoe, reorpaduueckoe, COLMUAIbHO-
3TOJIOTUYECKOE U CTPYKTYPHO-YPOBHEBOE.

O606H_[6HI/IG M CHCTeMaTu3alusg 3HaHWH II0 YPOBHAM OpraHru3alvun JKHUBOU MaTCpHu:

OpraHu3MEHHOM, KICTOYHOM U  MOJICKYJISIPHOM. HtoroBas oneHka 3HAaHUA METOJOM
OMOJIOTHYECKOI0 TCCTUPOBAHUA.

HJIaHI/IpyeMLIe pe3yJabTaThbl OCBOCHHUSA yqeﬁﬂoro npeamMeTa



OcBoenue yuebHoro npeamera «bruonorus» Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHHS
JOJKHO oOecTieynBaTh JOCTIKEHHE CIEAYIOIUX JIMYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX
00pa3oBaTeNbHBIX PE3yIbTATOB:

JUYHOCTHBIE PE3YJIbTATHI

Ilampuomuueckoe eocnumanue:

* OTHOIIEHHE K OMOJOTMH KaK K BaXHOH COCTABISAIOUICH KyIbTYpPHI, TOPAOCTH 32 BKJIAJ
POCCHICKMX M COBETCKMX YYEHBIX B pa3BUTHE MUPOBOM OHOJOrMYecKoW HayKu. I 'paxxmaHckoe
BOCIIUTaHUE:

* TOTOBHOCTb K KOHCTPYKTUBHOM COBMECTHON [E€ATENbHOCTU IPU BBIIIOJHEHUU
HCCIIEIOBAaHUN M MPOEKTOB, CTPEMJICHHE K B3aMMOINOHHMMAHHUIO W B3aumoromouiu. JyxoBHo-
HPaBCTBEHHOE BOCIIUTAHUE:!

* TOTOBHOCTb OLIEHUBATH MOBEJECHUE U MOCTYIKU C NO3ULUN HPABCTBEHHBIX HOPM U HOPM
9KOJIOTHYECKOU KYJIBTYPBI,

* [IOHMMaHUE 3HAYMMOCTU HPABCTBEHHOI'O aCIEKTa AEATEIbHOCTH YEJIIOBEKA B MEIULIMHE U
OMOJIOTHHU. DCTETHYECKOE BOCTIUTAHHE:

* NOHMMaHHWE pOJM OHOJOTHH B (HOPMUPOBAHMU ICTETHYECKOW KYJIBTYPHI JMYHOCTH.
LJennocmu Hayuno20 NO3HAHUA

* OpHUEHTallMsl Ha COBPEMEHHYIO CHUCTEMY HAayuYHbIX IpEACTaBIEHUH 00 OCHOBHBIX
OMOJIOTHYECKUX 3aKOHOMEPHOCTSAX, B3aMMOCBSI3X YE€JIOBEKA C MPUPOJTHON U COMMAIBHON CPEIOi;

* TIOHMMaHue PO OMOJIOTHUYECKON HayKu B ()OPMUPOBAHWM HAYYHOTO MHUPOBO33PEHUS;
pa3BUTHE HAay4yHOH JIOOO3HATENBHOCTH, MHTEpeca K OHOJIOTMYECKOM Hayke, HAaBBIKOB
UCCIIEIOBATENIbCKON JeSITENbHOCTH.

Dopmuposanue Ky1bmypsbl 300PO8b.

* OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0POBbIO U YCTAaHOBKA Ha 370POBbIN 00pa3 :KU3HU
(3n0poBO€ mUTaHHE, COONIOEHNE TMTMEHUYECKUX MPAaBUI U HOPM, COaJaHCHUPOBAHHBIA PEKUM
3aHSTUN U OTJBIXA, perynspHas puznyecKkasi akTUBHOCTD);

* OCO3HAHHUE MOCJEICTBUN W HENpPUATHE BPEAHBIX MpPHUBBIYEK (YNOTpeOJieHHEe alKoroJis,
HapKOTHKOB, KypeHHE€) M UHBIX (QopM Bpeda g (PU3HUECKOTO U ICUXMYECKOrO 3JI0POBBS; *
coOiroieHre MpaBUil 0€30aCHOCTH, B TOM YHUCIJI€ HaBBIKM O€30MacCHOTO MOBEACHUS B MPUPOJIHOMN
cpene;

* cOpPMHUPOBAHHOCTh HaBbIKa pedUIEKCHH, YIPaBJIEHHE COOCTBEHHBIM 3MOLIMOHAIBHBIM
COCTOSIHUEM.

Tpyoosoe éocnumanue:

* AKTMBHOE€ y4acTHE B PELICHUU MPAKTUUYECKUX 3a/ay (B paMKaxX CEeMbH, LIKOJbI, TOPOAa,
Kpasi) OMOJIOTUYECKON U 9KOJOTMYeCKON HANpPaBICHHOCTH, HHTEPEC K NMPAKTUYECKOMY M3YUCHHIO
npodeccuii, CBA3aHHBIX C OMOJIOTUEH.

OKonoeuueckoe gocnumanue:.

* OpUEHTAIMsl Ha MpUMEHEHHEe OMOJOTMYECKHX 3HAHUM MPH pEelIeHUH 3ajady B 001acTu
OKpYXaIoILlEen Cpebl;

* 0CO3HAHHE PKOJOTMUYECKUX MPOOIEM U MyTeH UX PEIICHHUS;

* TOTOBHOCTh K YYaCTHIO B PAKTUYECKOH AESITEIIbHOCTU SKOJIOTMYECKON HAIIPABICHHOCTH.

Aoanmayus obyuarowe2ocsa K UsMeHAIOWUMCS YCI08UAM COYUATbHOL U NPUPOOHOT CPEObL.

* aJICKBaTHasl OLIEHKA U3MEHSIOIINXCS YCIOBHIA;

* NPUHATHE pelleHus (MHIUBUIYyalTbHOE, B TPYIIE) B M3MEHSIOMIMXCS YCJIOBHUSX Ha
OCHOBaHUU aHalM3a OMOJOTHYEeCcKoi nHpopMaLny;

* [JIAaHUPOBAHHE JEHCTBHII B HOBOW CHUTyallMM HAa OCHOBAHHMHM 3HAHUU OHMOJIOTMYECKUX
3aKOHOMEPHOCTEH.

METAIIPE/IMETHBIE PE3YJ/IbTATHI

YHuBepcanbHble NO3HABATE/IbHbIC 1CHCTBUA

baszosvie nocuueckue oeticmeus:

* BBISIBJIISITH M XapaKTEPH30BaTh CYIIECTBEHHBIE NPHU3HAKU OHMOJIOTHYECKUX OOBEKTOB
(sBICHMIA);



* YCTaHaBJIMBATh CYIIECTBEHHBIM NpPU3HAK KJIACCU(PHUKAIMU OHOJOTUYECKUX OOBEKTOB
(SBJICHMIA, TMPOILIECCOB), OCHOBAHWS sl OOOOMICHWS W CPAaBHEHHS, KPUTECPHH IIPOBOJUMOTO
aHalM3a; ¢ Y4ETOM TIPEUIOKCHHOW OHMOJOTMYECKON 3aJadd BBISBISTH 3aKOHOMEPHOCTH U
MPOTUBOPEUUsT B paccMaTpuBaeMbIx (akTax W HaONIONEHUSAX; MpeliaraTh KPUTEPHH IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEUN;

* BBISBIIATH ACPUIIMTH HHPOPMAIUH, TaHHBIX, HEOOXOIUMBIX JUTsI PEIICHHSI TIOCTaBICHHON
3aJauu;

* BBISIBJISITH NPUYHHHO-CIICJICTBCHHBIC CBS3HM MPU U3YUYCHUU OMOJIOTUYECKUX SIBICHUH W
MIPOLIECCOB; JIeNaTh BBIBOJIBI C MCIIOIH30BAHUEM JCTYKTUBHBIX M WHIYKTUBHBIX YMO3AKIIOUCHHM,
YMO3aKIIOYCHUH TI0 aHAJOTHH, (POPMYIINPOBATH TUTIOTE3BI O B3aMMOCBS3X;

* CaMOCTOATEIBHO BBIOMPATH CIOCOO penicHus y4eOHOW OHMOJOTHMYECKOH 3am1adu
(cpaBHHBaTh HECKOJIHKO BAapHAHTOB PEIICHUS, BBIOMPATh HauOOJiee MTOIXOIAMIHA C YIETOM
CaMOCTOSITEIIEHO BBIJICIICHHBIX KPUTCPUEB).

baszoevie uccneoosamenvckue deticmeus:

* HCITOJIB30BaTh BOIIPOCHI KaK MCCIICA0BATEIIHLCKUN HHCTPYMEHT TTO3HAHWS;

* (hopMynHpPOBATH BOMPOCH], (PUKCHPYIOIIHE PA3PHIB MEXKIY PEATbHBIM U YKEIATSIHHBIM
COCTOSIHUEM CHUTYaIlH, 00BEKTa, U CAaMOCTOSITEIBHO YCTaHABINBATH UICKOMOE U JJAHHOE,

* (QopmupoBaTh THNOTE3y 00 HCTMHHOCTH COOCTBEHHBIX CYXICHHH, apryMeHTHpPOBaTh
CBOIO MO3UIHIO, MHEHHE;

* TPOBOJIUTH MO CAMOCTOSTEIFHO COCTAaBICHHOMY IUIaHY HAOIIOJCHNE, HECIOXKHBIHI
OMOJIOTMYECKHI SKCTIIEPUMEHT, HEOOJIBIIIOE HCCIEAOBAaHUE IO YCTAHOBJIECHUIO OCOOCHHOCTEH
Oonosormueckoro obOwekTa (Tporecca) HW3Y4YEHUs, MPUUYUHHO-CICICTBEHHBIX CBSI3ed W
3aBUCUMOCTEN OMOJIOTHUECKHX 0OBEKTOB MEX Ty COO0H;

* OIICHMBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTH WH(MOPMAIUIO, MOJIYYCHHYIO B XOJIE
HAOJIOIEHUS ¥ DKCIIEPUMEHTA;

* CaMOCTOSITENHHO (OPMYIMPOBATH 000OIICHUS ¥ BBIBOBI 110 PE3YJIbTaTaM MPOBEIAEHHOTO
HaAOJIOJICHUS, JKCIIEPUMEHTA, BJAJCTh WHCTPYMEHTAMU OIICHKH JIOCTOBEPHOCTH ITOJTY4EHHBIX
BBIBOJIOB H 000OIIICHHIA;

* MMPOTHO3MPOBATH BO3MOXXHOE JNANbHEHIIee Pa3BUTHE OMOJIOTWYECKHX IPOIECCOB U WX
MOCJICJICTBUS B aHAJOTUYHBIX WJIM CXOJHBIX CUTYAIIHSIX, a TAaK)KE BBIJIBUTATH MPEIIOIOKECHHS 00
WX Pa3BUTHH B HOBBIX YCIIOBHSX M KOHTEKCTaX.

Paboma ¢ ungopmayueti:

* MPUMEHATh Pa3IUYHbIE METOJbl, MHCTPYMEHThl M 3alpochl NMPU TOUCKE U OTOOpe
Oouosnornueckod MHGOpPMAIMU WM JAAHHBIX U3 UCTOYHUKOB C YU4ETOM MPENIOKEHHOU ydyeOHOMU
OMOJIOTMYECKON 3aJayd; BBIOMpATh, aHATU3UPOBATh, CHCTEMATU3UPOBATh M HMHTEPIPETHPOBATH
OMOJIOTHYECKYI0 MH(OPMALIMIO PA3IMYHBIX BUIOB U (DOPM MpEICTaBICHHUS;

* HaXxOJUTh CXOJIHbI€ apTyMEHTHI (IIOATBEPKIAIOLINE WU OMPOBEPralolue OHY U Ty Ke
UJICI0, BEPCUIO) B PA3IMYHBIX HHPOPMAIIMOHHBIX HICTOYHHUKAX;

* CaMOCTOSITEIbHO BBIOMpATh ONTHUMAalbHYIO (OpMy MpeAcTaBieHUus HHPOpPMAIMH U
WUTIOCTPUPOBATH PelllaeMble 33/1a4l HECIOXKHBIMU CXEMaMHU, IharpaMMaMu, HHOU rpadukoii u ux
KOMOMHALMSAMU;

* OIICHMBATh HAAEKHOCTb OMOJIOTHYECKON MHGOpPMAIMU MO KPUTEPUSIM, MPEI0KEHHBIM
yauTeneM uiu chopMyIHpOBaHHBIM CAMOCTOSTENIHHO;

* 3alIOMHUHATh U CUCTEMAaTU3UPOBATH OMOJOTUYECKYI0 HH(OPMALIHIO.

Yuueepcanvuvie kommyHukamusHvle 0elicmeus

Obwenue:

* BOCIOpPUHUMATh U (HOPMYIUPOBATH CYKICHHUS, BBIp@XAThb SMOIMH B IPOIECce
BBITIOJIHEHUS IPAKTUUYECKUX U Ja00paTOpHBIX padoT;

* BBIpaXKaTh ceOs (CBOIO TOUKY 3pEHUs1) B YCTHBIX M MUCbMEHHBIX TEKCTaX;

* pacro3HaBaTh HeBepOAbHBIE CPEACTBA OOIIEHHS, MOHMMATh 3HAYCHHE COLUATbHBIX
3HAKOB, 3HaTh M PACHO3HABATh MPEANOCHUIKH KOH(DIUKTHBIX CUTYalluil U CMSTYaTh KOH(IUKTHI,
BECTHU MEPETOBOPHI;

* MIOHUMATh HAMEPEHUs APYTUX, MPOSIBIATH YBAXKUTEILHOE OTHOIICHHE K COOECETHUKY U B
KOPpPEKTHOH opMme GopMyIHpOBaTH CBOM BO3PAKECHHUS,



* B XO0J/Ic Jauaiora W/WIA JUCKYCCHHM 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMoit
OMOJIOTUYECKON TeMbI M BBICKA3bIBATh HJICH, HALICTICHHBIE HA pelieHre OMOJIOTHYECKON 3a71auu U
moIep>KaHre OJIaroKenaTeIbHOCTH OOIICHNUS;

* COIOCTAaBJIATH CBOM CYXJEHUS C CYXJCHUSMU JPYTUX YYaCTHUKOB JIMAJIoOra,
OoOHapyXHBaTh pa3IN4YMe U CXOACTBO MO3UIIHIA,

* TyONMYHO TPEACTaBIATh PE3YJAbTAaThl BBHIMOJHEHHOTO OWOJIOTHYECKOTO  OMbITa
(’KCTIepUMeHTa, UCCIIEI0BAHMS, IPOEKTA);

* CaMOCTOSITENIBHO BEIOMpaTh (POpMAT BBICTYIUICHUS C YY4E€TOM 3aJad MPE3eHTAIMH U
OCOOCHHOCTEH ayTUTOPUU U B COOTBETCTBUU C HUM COCTABIIATh YCTHBIC M TUCHMCHHBIC TEKCTHI C
HCIIOJIb30BAHUEM HILTIOCTPATUBHBIX MaTePUAJIOB.

Cosmecmuas desamenbHOCMb (COMPYOHULECMBO):

* IOHUMATh W HCIIOJIB30BATh MIPEUMYIIECTBA KOMAHIHON W WHAWBUIYATbHOU PaOOTHI IPU
pEIICHUH KOHKPETHOW OMOJIOTHUYECKON MPOoOJieMbl, 000CHOBBIBATH HEOOXOIUMOCTh MPUMEHEHHUS
rPYNIOBBIX (POPM B3aUMOJACUCTBUS IIPH PEIICHUH TIOCTABICHHON yueOHOM 3a/1a4H;

* MPUHUMATH 1I€JIb COBMECTHOM NEATEIbHOCTH, KOJUICKTUBHO CTPOUTH JCUCTBUS MO €&
JIOCTIDKEHHUIO:  PACHPENeNsiTh POJH, JOTOBApHBATHCS, OOCYXKIATh MPOLECC H  pPe3yibTar
COBMECTHOM pabOThl; yMeTb 000OIIaTh MHEHUSI HECKOJBKUX JIIOJIeH, MPOSBISITH TOTOBHOCTH
PYKOBOJUTH, BHITIOJIHSATH MMOPYICHUS, IO TYUHATHCS,

* IUIAHUPOBATh OPraHMU3ALMI0 COBMECTHOM pabOThl, ONpPENEISITh CBOI poJib (C yuéToM
MPEANOYTEHU W BO3MOXKHOCTEH BCEX YYAaCTHHKOB B3aUMOJICUCTBHS), paCIpEACNATh 3aqaud
MEeXAYy WIeHaMU KOMaH]Ibl, Y4acTBOBaTh B I'PYNNOBBIX (opMax paboThl (0OcyxkaeHus, oOMeH
MHEHHSIMH, MO3TOBBI€ IITYPMBI i UHBIC);

* BBITIOJIHATH CBOKO YacTh PAaOOTHI, JOCTUTaTh KAauye€CTBEHHOTO pe3yJbTaTa IO CBOEMY
HaIpaBJICHUIO ¥ KOOPJIUHUPOBATH CBOM JICHCTBHS C IPYTUMHU WICHAMHU KOMaH/IbI;

* OIIEHMUBATh KAa4€CTBO CBOETO BKJIa/ia B OOUIWH MPOIYKT MO KPUTEPHUSAM, CAMOCTOSTEIHHO
chOopMyIUPOBAaHHBIM yYaCTHUKAMH B3aWMOJICHCTBHUSA, CpPaBHUBATH pE3ylIbTaThl C HCXOJIHOU
3ajaueid M BKJAJ KaXJOro 4ieHa KOMaHAbl B JOCTH)KEHHE pE3YyNbTaToOB, paslelsiTh chepy
OTBETCTBEHHOCTH U MPOSBIISATH TOTOBHOCTH K MPEJOCTABIECHUIO OTYETA MEpe]l TPYIIOo;

* OBJAACTh CHCTEMOM YHUBEPCAIbHBIX KOMMYHHMKAaTUBHBIX JECHCTBHH, KOTOpas
obecrieunBaeT CHOPMHUPOBAHHOCTh COIHAIBHBIX HABBIKOB W AMOIMOHAIBHOTO HMHTEJUIEKTA
00yJaronuxcs.

Yuueepcanvnvie pecynamuensie oeiicmeusn

Camoopeanuzayus:

* BBIABIIATH NMPOOJIEMBI ISl PEUICHUS] B JKU3HEHHBIX U YYEOHBIX CUTYalUAX, HCIOJb3YS
OMOJIOTHYECKHE 3HAHMUS,

* OpPUEHTHUPOBATHCS B PANIMYHBIX MOAXOJAX MPUHATUSA PEUICHUH (MHIUBUIYAIbHOE,
MPUHSATHE PEIICHUs B TPYIIe, IPUHATHE PELIECHUI IPYMIOi);

* CaMOCTOSITEJIbHO COCTaBIIATh AJTOPUTM pelIeHUs 3afadu (WM €ro 4acTb), BHIOMpaTh
croco0 pemeHust ydeOHOW OHMOJIOTMYECKOW 3amaud C  Y4E€TOM HMMEIONIUXCS PECYpPCOB U
cOOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh IIpeilaraéMble BApUAHTHI PEIICHUN;

* COCTaBIATHh IUIaH JEHCTBUI (IJ1aH peanu3aliil HAMEUEHHOTO AallfOpUTMa PpEeIIeHHS),
KOPPEKTUPOBATh MPEII0KEHHBIA allTOPUTM C YYETOM MOTYyYEHHUS] HOBBIX OMOJIOTMYECKUX 3HAHUN
00 n3ydyaeMoM OHOJIOTHYECKOM OOBEKTE;

* JIeNIaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

Camoxoumponw (pegprexcus):

* BJIAJICTh CIIOCOOAMU CAMOKOHTPOJISI, CAMOMOTHUBAIIUU U pedIeKCUH;

* TaBaTh a/ICKBaTHYIO OIICHKY CUTYallUU U TpeiaraTh miaH e€ U3MEHEeHHUS,

* YYUTBHIBATh KOHTEKCT M MPEABHIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IpHU
pemieHnd y4eOHON OWOJIOTMYECKOM 3amaud, aJanTHPOBaTh pEIICHHE K MEHSIOMUMCS
00CTOSITENECTBAM;

* OOBSICHATH MPUYMHBI JOCTHKEHUS (HEIOCTHIKEHHUS) PE3YNIbTaTOB JESATEIbHOCTH, JaBaTh
OIICHKY IPUOOPETEHHOMY OIIBITY, YMETh HAXOJIUTh MO3UTHBHOE B MIPOU3OIIE/IICH CUTYyaIlUN;

* BHOCUTh KOPPEKTUBBI B JICATEIHHOCTh HA OCHOBE HOBBIX 00CTOSATENHCTB, H3MEHUBIIMXCS
CUTYaIiii, yCTAHOBIICHHBIX OLINOOK, BO3HUKIIUX TPYAHOCTEH;

* OLICHUBATh COOTBETCTBUE pe3yibTaTa €U U YCIOBUSIM.



OMoyuoHanbHuIL UHMENTeKM.!

* pa3nu4aTth, Ha3bIBATh M YIPABIATH COOCTBEHHBIMHU SMOIMAMU M SMOLIUSIMU APYTHX;

* BBISIBJIATh U AHAJIM3UPOBATH IPUUMHBI SMOLINI;

* CTaBUTH ce0s HA MECTO JIPYroro 4eJoBeKa, IOHUMAaTh MOTUBBI U HAMEPEHHUS APYTroro;

* PEryaupoBaTh COCOO BBIPAKEHHS SMOLIUH.

Ipunamue cebs u opyeux:

* 0OCO3HAHHO OTHOCHUTBHCS K IPYTOMY UEJIOBEKY, Er0 MHEHUIO;

* IPU3HABATh CBOE MPABO Ha OIIMOKY U TAaKOE K€ MPaBO APYroro;

* OTKPBITOCTbH ce0e U IPyruM; * 0CO3HABAaTh HEBO3MOXXHOCTH KOHTPOJIMPOBATH BCE BOKPYT;

* OBJIAZICTh CHCTEMON YHHMBEPCAJIBHBIX YUYEOHBIX PETYISATUBHBIX JCHCTBUH, KOTOpas
obecrieunBaeT (OPMHPOBAHUE CMBICIOBBIX YCTAaHOBOK JIMYHOCTH (BHYTPEHHSS TO3HMIIUS
JUYHOCTH), W JKU3HEHHBIX HAaBBIKOB JIMYHOCTU (ympaBieHUs co00#, caMOIUCIUILINHBI,
YCTOWYMBOTO MOBEICHUS).

Ilpeomemnvimu pesynomamamu usyuenus npeomema «buonocus» e 10 knacce
AGNAIOMCA CN1e0YIOU{Ue YMEHUA:

1) chopMupOBaHHOCTH MPEICTABICHUH O POJIM U MecTe OHOJOrMH B COBPEMEHHOMN
HAayyHOM KapTUHE MHpa; MOHMMaHHE pOJM OHOJOrMM B (POPMHUPOBAHUHM Kpyrozopa u
(GyHKIMOHATBFHON TPAMOTHOCTH YEJIOBEKA JUISl PEHICHUS IPAKTHYECKUX 3aj1ad;

2) BlIaJIeHHE OCHOBOIIOJIAralOIIMMHU MOHATHIMH U MPEACTABICHUSIMH O )KUBOU NMpupoe, eé
YPOBHEBOM OpraHU3allMy U SBOJIIOINH; YBEPEHHOE MOJIb30BaHNE OMOJIOTMUECKON TEPMHUHOIOTHEN
1 CHMBOJIMKOM;

3) BiageHHEe OCHOBHBIMM METOJaMH HAy4YHOT'O IIO3HAHUS, HCIOJb3YEMbIMU IPHU
OMOJIOTMYECKUX HCCIIEIOBAHUAX IHKUBBIX OOBEKTOB U OKOCHUCTEM: OIMCAHHUE, W3MEpPEHUE,
MpoBe/ieHNe HaOII0ACHN; BBISIBIEHUE U OLICHKA aHTPOIIOT'€HHBIX M3MEHEHUH B IPUPO/IE;

4) chopMuUpOBaHHOCTh YMEHHUI OOBSICHATH PE3YIbTAThl OHMOJIOTHUYECKHX YKCIEPHUMEHTOB,
pelaTh eMeHTapHble ONOJIOTHYECKUE 3aJauu;

5) cdhopMHpPOBAHHOCT, COOCTBEHHOW TMO3HWIIMM 110 OTHOIICHHIO K OHOJIOTHYECKOMN
nH(pOopMaLUY, TOTy4aeMON U3 pa3HbIX HCTOYHUKOB, K TJI00aJIbHBIM SKOJIOTHYECKUM MTpodiieMaM 1
MYTSIM WX PEIICHUS.

Ilpeomemuvimu pezynomamamu uzyuenus npeomema «buonocusn» e 11 knacce
AGNAIOMCA CNleOyIoOuiUe YMEHUA:

e OOBsICHATH: poJib OuWonorud B GOPMHPOBAHWM HAYYHOTO MHPOBO33PCHHUsSI; BKIAJ
OMOJIOTHYECKUX TeopHuil B (OPMUPOBAHHE COBPEMEHHOM €CTECTBEHHOHAYYHOUH KapTHUHBI
MHpa; €IMHCTBO JKUBOM U HEXKUBON MPUPOIBI, POJCTBO IKUBBIX OPraHU3MOB;
OTpULIATENIbHOE BJMSIHUE AaJIKOTrOJisl, HUKOTHMHA, HAPKOTHYECKUX BEIIECTB Ha pa3BUTHE
3apojblllla 4YeNOBEeKa; BIMSHHE MYTAareHOB HA OpraHu3M 4YeJlOBEKa; B3aHMMOCBS3HU
OpPraHU3MOB U OKPY)KAIOIIEH CpeJibl; MPUYMHBI IBOJIIOIUY;

e Pemate srmeMeHTapHble OHOJOTHYECKHE 3a/lauM; COCTaBIATH JIIEMEHTapHBIE CXEMBbI
CKPEILIMBAHUS U CXEMBI IIEpEHOCA BEUIECTB U SHEPTUHU B IKOCUCTEME;

e OmnuceiBaTh 0co0Oeii BUa 0 MOP(OIOTHUECKOMY KPUTEPUIO;

e BpisBIATH MpHCTIOCOOTIEHUS OPTraHU3MOB K Cpelie OOMTaHMS, UCTOYHHKH MYTareHOB B
OKpY’Kalolllel cpelie, aHTPOTIOTeHHbIE H3MEHEHHSI B 9KOCHCTEMaX CBOEH MECTHOCTH;

e CpaBHHUBaTh: OHOJOTHMYECKHE OOBEKTHI, MPOIECCHl M JIeNaTh BBIBOABI Ha OCHOBE
CpaBHEHUS,

e AHanu3upoBaTh W OLIEHHWBATh PA3JIMYHBIC TUIIOTE3bl CYIIHOCTHU KU3HH, MPOUCXOKICHUS
KU3HU M YeJOBeKa, TIII00aIbHbIE HKOJOTUYECKUE MPOOIEeMbl W TYTH HX pEUICHHS,
MOCJIEJICTBUSL COOCTBEHHOM JESITENFHOCTU B OKPY)KAIOIIEH Cpeie;

e Haxonute nndopmMaino 0 6UOIOTHUYECKUX 00BEKTaX B PA3TUYHBIX HCTOYHHUKAX (Y4eOHBIX
TEKCTaX, HAyYHO-TOMYJISIPHBIX M3JAAHUAX, KOMIIBTEPHBIX 0a3ax MJaHHBIX, pecypcax
WuTepHera) M MpakTUYECKH MX UCTIOIb30BaTh;

TEMATHYECKOE IINTAHUPOBAHUE



10 KVIACC (35 YACOB)

Haszeanue Tema ypoka OcHnognule 6uovt deamenvnocmu | Ucnonv3os
pazoena ooyuarowguxcsn aHue
ooopyooea
HUA
uenmpa
«Touka
Pocmay
Beeoenue 6| 1. Conepxanune u | Crnymanue oObSICHEHUH YUUTEIS.
Kypc  obwen | ctpyktypa  Kypca | CamocrosTenbHas padoTa ¢ y4eOHHKOM.
ouonozuu (4 | obmel OuonorUy.
u). OcHOBHEIC
CBOMCTBA XKU3HU.
2. YpoBHU ONEeKTPOHHBI
Paborta ¢ pa3gaToyHBIM MaTepUaIoM.
OpraHu3aun . € TaOmuIpBl
. Crnymanue oObSICHEHUH yIUTEIS.
KUBOU MaTepuu. TUTAKATHI.
CamocrosiTenpHast paboTa ¢ y4eOHUKOM.
3. 3unauenue | Cnymanue oObSICHEHUN YUUTEIs.
MPAKTUYECKOU CamocrosTenbHas paboTa ¢ yaeOHUKOM.
OMOJIOTHH. OT6op W cpaBHEHHME Marepuaga IO
Mertomabt HECKOJIbKAM HCTOYHHUKAM.
OMOJIOTUYECKHUX
HCCIEA0BaHUMN.
4. XKusort mup u | Ciymanue oObSICHEHUN yUUTES.
KYJbTYypa. CamocTtosTenbHas padoTa ¢ yaeOHUKOM.
PaGora ¢ kapToukamu.
PaboTa B mapax.
buocgepnvrii | 1. Yuenne o | Cnymanue oObsICHEHUN YIUTEIS.
yposeHb 6uocdepe. PaboTa B mapax.
ocusnu (7 u). PaGora B rpynnax.
2. IIpoucxoxaeHue
PaGora ¢ pa3gatouyHbIM MaTepHaioM.
YKUBOTO BEILIECTBA. .
Cnymanue 0ObsICHEHUI yUUTEs.
CamocrosTenbHas padoTa ¢ y4eOHUKOM.
3. buonoruueckas | Ciymranue oObICHECHHH YIUTEIIS.
SBOJTIOIIHS B | CamocrosiTenpHas paboTa ¢ y4eOHHKOM.
pa3BUTHUH PaGora ¢ kapToukamu.
onocdepsl. PaboTa B mapax.
PaboTa B rpynmax.
[ToaroToBka K KOHTPOJILHOM padoTe.
[ToBTOpEHME MPOWIEHHOTO MaTepuana.
4. KontposbHas | Pemenue 3aganuii KOHTPOJIBHOU paOOTHI.
pabota No 1.
5. buochepa kak | Cnymranue oObICHEHHH YUUTEIIS. DJIEKTPOHHBI
riobanpHas Pemenue 3amau. € TaONuIbI U
JKOCHUCTEMA. PaGora B mapax. ITaKaThl.
Kpyrosopot OcraBiieHue Kiacrepa.
BEIIIECTB B | Pa30op kiactepa y JOCKH.
IpUpOJE.
6. UYenoBek Kak
PaGota ¢ pa3gato4HbIM MaTepHaIOM.
KUTEIb Ouochepsl .
Cnymanue oObsICHEHUI yIUTes.
U €ero CcBM3b C
. CamocrostenbHas paboTa ¢ yueOHUKOM.
PUPOJIOH.
7. DKOJIOru4eckue Pabota c
PaGota ¢ pa3gaTo4HbIM MaTepHAIOM.
dakTOoppl M HX repb6apHbIM




3Ha4YeHUE. Craymanue oObSICHEHUH yIUTEs. MaTepHaioM
CamocrosTenpHas paboTa ¢ yueOHUKOM.
buozeoyenom | 1. Bbuoreornienos | Pabora B mapax.
uuecKuil Kak ocoObr1it | Pabora B rpymmax.
ypoeenb YPOBEHb Pabora ¢ yueOHUKOM.
Jocu3nu (8 u). | opraHusanuu Pabota ¢ pa3garo4HbIM MaTepUAIIOM.
KM3HM, OMo- ¥ | 3amoJIHEHHE CBOIHOM TaOIMIIGL.
HKOCHCTEMA.
2. Crpoenne u | CocraBieHne OHOTeOEeHO30B. ONEKTPOHHBI
CBOMCTBa Pa36op crpoenus BI'LL. ¢ Tabmuubl U
OHoreoreHo3a. Pabora B rpynmax. TUTAKaThI.
Pabora o xapToukam.
3. JIaboparopnas PaboTa B mapax. Hudposas
pabota Ne 1. Pabota c repbapusmu. nmabopaTopust
«[Ipucnocobnenno | BrisiBnenne 3aKOHOMEPHOCTEH | [0 JKOJIOTUU
CTb PaCTEHUH U IPUCTIOCOOIEHHOCTH pacTeHni u | (matumk
KUBOTHBIX K KUBOTHBIX K YCJIOBHSIM JKU3HH B JIECHOM | OCBEIIEHHOC
ycinoBUsAM KU3HU B | BI'T». TH,
JECHOM dopmynupoBaHHe BBIBOJIOB M0 | BIAXHOCTU U
OHOTEOIIEHO3E». nabopaTopHoOi padoTe. TEeMIIepaTyp
bl)
Pabora c
repOapHbIM
MaTepUAIOM
4. CosmectHas | Cnymanue 0ObSICHEHUN yUUTEIs.
KW3Hb BHUAOB B | PaboTa ¢ yueOHUKOM.
OuroreoreHo3e. PaboTa mo yaeOHBIM KapTaM.
[ToaroToBka K KOHTPOJILHOM padoTe.
5. KontposibHas | Pemenue 3amanne KOHTPOJIBHONU pabOTHI.
pabota No 2.
6. [Ipuuuner | PaGoTa B rpynmnax.
YCTOMYMBOCTHU Pa6ora ¢ yueOHuKOM.
OHMOreo1eHO30B. PaGora ¢ pa3gato4yHbIM MaTepHalioM.
AHanu3 AHanu3 KOHTPOJIBHOM pabOTHI.
KOHTPOJIBHOM HcnpaBnenne ommOOK, TOMYMIEHHBIX Ha
paboTHI. KOHTPOJIBHOU padoTe.
7. 3apoxnenue u | Pabora B rpymmax. DJIEKTPOHHBI
CMeHa Pabota ¢ yueOHHKOM. ¢ TabmuIbl U
OHMOT€eO0IEHO30B. PaboTa ¢ pa3gaTouyHbIM MaTepuaIoM. IUIAKaTEL.
8. Coxpanenue | PaboTta B mapax. [Hudposas
pazHoOOpa3us PaboTa B rpynmax. nabopaTopus
BI'Ll. Crnymranue 0ObSICHEHUH YUUTEIIS. 10 PKOJIOTHH
DKOJOTHYECKHE PaGota ¢ mpoGieMHbIME BOITPOCAMHU.
3aKOHBI OO6cyx1eHne OTBETOB.
PUPOIOIIOIB30BaH
usl.
Ilonynayuonn | 1. Bun, ero Caymanue oObSICHEHUH yauTes. Pabota c
0-6U0086011 KPUTEPUHU U CamocrosTenbHas paboTa ¢ yueOHUKOM. | repOapHbIM
ypoeeHb CTPYKTYpa. PaGora ¢ kapToukamu. MaTepUaIOM
arcuznu (16).
2. JlaGopaTopHas Pabora B mapax. [Mudposas
pabota Ne 2. Pabora c repbapusmu. nabopaTopus
«Mopdoonoruuecku | Pabora o MOP(OJIOTHUECKUM | 10 3KOJOTUU
€ KpUTEepHH, KPUTEPUSIM. (maTumx




ucnoib3yemble ipu | PaboTa Ha onpeneneHne BUIOB. OCBEILIEHHOC

OTIpe/ieNIeHu ! dopmynupoBaHue BBIBOJIOB no | TH,

BHJIOBY. nabopaTopHoii pabore. BJIQ)KHOCTU U
TeMIepaTyp
bl)

PaboTa c
repOapHbIM
MaTepHAIOM
3. Tonmynauus Kak P
aboTa ¢ pa3IaTOYHBIM MaTEPUAIIOM.

(bopma Craymanue oObSICHEHUH yIUTEI.

CYICCTBOBAHHA CamocrositenbHas paboTa ¢ yueOHUKOM.

BH]IA, ocobas

reHeTUYecKast

cucreMa "

OCHOBHAs €IMHHULA

IBOJIIOIUH.

4. Pa6 DIIeKTPOHHBI
Bumoobpa3zoBanue Ca OTa © PasRATORHbIN MaTCpHATOM. ¢ TaOJNHIBI U
JTylanue 0ObSICHEHUH yIUTEIs.

B HMPOHECE | camocrosTensuas paboTa ¢ yueOHHKOM. THIAKATBL.

BO3HUKHOBEHUS

HOBBIX BHJIOB Ha

3emue.

5. Oranel | PaboTa ¢ pa3gaToyHbIM MaTepUaIoM. ONEKTPOHHBI

MPOUCXOXKACHUS PaboTa c xapToii ypoka. ¢ TabauIbl U

YeJl0BeKa. 3akperieHre 3HaHUH 110 TeMe. TUTAKATHI.

[ToaroroBka Kk KOHTPOJIBHOM padoTe.

6.  Koutponbhas | Pemenue 3aganuii KOHTpOIbHON pabOTHI.

pabota No 3.

7. UYenoBex kak | PaboTa ¢ pa3gaTouyHBIM MaTEpHAIIOM.

YHUKaIbHBIH  BuJ | PaboTa ¢ kapToit ypoka.

KUBOW  TPHUPOJBI. | AHaM3  OmMUOOK, JOMYIICHHBIX Ha

Ananmus KOHTPOJIBHOU padoTe.

KOHTPOJIbHOM

paboTHI.

8. Ucropus | Cnymanue oObsICHEHUN yIUTEIS.

pa3BUTHUSA CamocrosTenbHas padoTa ¢ y4eOHUKOM.

IBOJTIOIIMOHHBIX OTbéop u cpaBHeHHME MaTepuaiga IIo

uaei. HECKOJIbKUM HCTOYHHKAM.

9.  Cospemennoe | Pabora ¢ pa3gaTouyHbIM MaTEpHAIIOM.

yueHue 00 | Cnymanue oObsICHEHUH yUUTENs.

IBOJTIOIUH. CeMUHapCKOE 3aHSTHE.

10. PesynbTaTer | PaboTa ¢ pa3garoyHbiM MaTepragoMm.

somon U ee | Cinymanue oObICHEHUN yuuTes.

OCHOBHBIE CeMuHapcKoe 3aHsTHE.

3aKOHOMEPHOCTH.

11. OcHoBHble | PaboTa ¢ pa3gaTouHbIM MaTepHaIOM.

HaIpaBlICHUS Cnymanue oObsICHEHUI yIUTEIs.

9BOJIIOLIUH. CemuHapckoe 3aHsTHE.

12.  Ocobennoctu | Cnymanue oObsICHEHUH ydUTEs.

HOMYJSIIMOHHO- Pabora ¢ mpoOaeMHBIMH CUTYaLUSAMU.

BUJOBOTO ypoBHA | Pazbop  mpeanoxkeHuit mo  oxpaHe

KH3HH. BCGMI/IpHaH
CTpaTerusa OXpaHbl
IIPpHUPOAHBIX BUOB.

IMPUPOAHBIX BUJOB.

13. O06oO0OIEeHue u

HOBTOpeHI/Ie l'[pOfI,[[GHHOFO MaTcpurajia.




CUCTEMAaTH3aLMs Pabora B mapax.
3HAHUI. CamocTosTenbHas pabora 1o
KapTOYKaM.
ITonroroBka K KOHTPOJILHOM padoTe.
14. O6o6menue u | [loBTOpeHHE MPORACHHOTO MaTepUana.
CUCTeMAaTH3aIIH PaGora B mapax.
3HaHuii 1o Kypcy | CamocrositenbHas — paboTa o
ouomornu B 10 | KapTOUKaM.

KJ1acce.

IToaroToBKa K KOHTPOJLHOM paboTe..

15. Urorosas | Pemenue 3aianuii KOHTPOJILHON PabOTHI.
KOHTPOJIbHAS
pabora.
16. Anamu3 | PaboTa Hag ommOKaMu.
KOHTPOJIBHOU Pa3bop 3ananuii KOHTPOJIBHOM pabOTHI.
paboTHI.
11 KIIACC (34 HACA)
Haszeanue Tema ypoka OcHnognule 6uodvt deamenvnocmu | Ucnonv3os
pazoena odyuarowuxcsa anue
obopyooea
HuUA
uenmpa
«Touka
Pocmay
Opzanuszmenn | 1. Opranuszmennsiii | Ciymanue oObsSICHEHUH yUnTes.
olit  ypoeens | ypoBeHb ku3HU H | CamocTosiTenbHas paboTa ¢ y4eOHUKOM.
ocusznu (17 4). | ero poJb B
MIPHUPOJIE.
2. OpraHmsMm Kak DIIEKTPOHHBI
Paborta ¢ pa3gaTouyHBIM MaTepHUaIoM.
ouocucrema. . € TaOnuubl U
Cnymanue 0ObsICHEHUI yUUTEs.
[Tpoueccsr ITIaKaTEl.
CamocrosTenbHas padoTa ¢ y4eOHUKOM.
KUZHEJCATEIILHOCT
Y MHOTOKJIETOYHBIX
OpraHu3MOB.
3.  Pasmuoxenue | Ciymanue oObSICHCHHIH YUIUTEIIS.
OpPraHNU3MOB. CamocrosTenbHas padoTa ¢ y4eOHUKOM.
OmnonotBopenue u | OT00Op W CpaBHEHHE MaTepuaia IIo
€ro 3Ha4YeHHe. HECKOJIbKUM HCTOYHHKAM.
4, Pazsutne | Cnymanue 0ObSICHCHUHN YIUTEIIA. DJIEKTPOHHBI
opranusma ot | CamocTrosiTenbHas paboTa ¢ y4eOHUKOM. | € TaOMUIbl U
3apOKICHUS no | Pabota ¢ kapToukamu. TaKaThl.
CMepTHU Pabota ¢ npe3eHTaruen.
(oHTOTEHE3). [TpocmoTp BHIEO(HpParMeHTOB.
5. W3 wucropum | Cnymanue oObsICHEHUH yuuTENs.
pa3BUTHUSA PaGora B mapax.
TeHETUKH. PaGora B rpynmax.
Pemenue reneTrnyeckux 3aaay.
6. M3MeHuUMBOCTH DNEKTPOHHBI
PaGota ¢ pa3gaTo4HbIM MaTepUaIoOM.
MPU3HAKOB C . € TaOnuIbl U
JylIaHue 0ObSICHEHUH yIUTes.
opraHusmMa # ee UTaKaThl.
CamocrosTenbHas paboTa ¢ yueOHUKOM.
THUIIBIL. Pabora c

PaGora c JAOIIOJIHUTCIIbHBIM MATCPUATIOM.

repOapHbIM




MaTepHUAIOM

7. T'enermueckue | Ciymanue 0ObSICHEHUN YUUTEIS. ONEKTPOHHBI
3akoHOMepHOCTH, | CamocTosTenbHas padoTa ¢ ydeOHUKOM. | € TaOJNUIbl U
OTKPBITBIE I'. | PaboTa ¢ kapTOUKamu. I1JIAKaThI.
Menpenem. PaGora B mapax.
Pabora B rpynmax.
Pemenue renernyeckux 3auay.
8.  HuruOpunnoe | Crnymanue oObsICHEHUN YUUTEIS.
CKpEelLIBaHHE. Pemenne nocTaBneHHbBIX 3a/1a4.
Pabota ¢ yueObHukom.
PaGora B mapax.
Pabora B rpynmax.
Pemenue renernueckux 3auay.
9. Pemenne | Cnymanue 0ObICHEHUN yUUTEs.
TCHETHYCCKUX Pemienne reneTnyeckux 3amad.
3azad. Pabora B mapax.
Pabota y nocku.
10. JlaGopatopHnas | Pabora B mapax.
pabora  Ne 1. | BeimosnHeHHe 3alaHUi O  PEIICHHIO
«Pemenue TeHETUYECKUX 33/1ad.
AKCTIEPUMEHTAIbH
BIX  33da4 10
TE€HETHUKE.
11. T'enermueckue ONEeKTPOHHBI
Pabora ¢ pa3garouyHbIM MaTepraioMm.
OCHOBBI CEJICKIUU. . € Tabnuubl U
Crnymanue 0ObsICHEHUI yUUTEs.
Bxnan H. n. ITIaKaTEl.
CamocTtosTenpHas paboTa ¢ yaeOHUKOM.
Basunosa B
pa3BUTHE
CEJIEKIIMH.
12. T'eneruka mnoja | PaboTa B mapax. DJIEKTPOHHBI
U  HacienoBaHue, | Pabora B rpymnmax. e TabmuIbl U
CLIETVIEHHOE c | Pemienne renermyeckux 3ajau. TUTAKATHI.
MOJIOM.
13. Pabota ¢ mpe3enTanuei. DNEeKTPOHHBI
Hacnencreennsie Pabota ¢ yueOHHKOM. e TaOIuIel U
Oone3nu uenoseka. | Pazdop TeHETHUYECKUX 0ose3Hel | mIaKaThl.
YeloBeKa.
[IpocmoTp BueodparMeHTOB.
OO0cyx1eHre TTOTyYCHHBIX 3HAHHH.
14. MenunuHckas DJIEKTPOHHBI
PaGota ¢ pa3gaTo4yHbIM MaTepHalioM.
reHeTHKa u o € TaONuIbl U
Cnymanue oObsICHEHUI yIUTes.
JOCTHKEHUS TTaKaThl.
CamocTrosTenpHas paboTa ¢ yaeOHUKOM.
OMOTEXHOJIOTHH.

15. TBopuectBO B
KU3HU YeloBeKa U
oO1ecTBa.

PaboTa ¢ pa3gaToyHbIM MaTepUaIoM.
Crnymanue 0ObsICHEHUI yIUTEes.
CeMmuHapckoe 3aHsTHE.
CocTaBiieHHE MPOEKTA.

[ToaroToBKa K KOHTPOIBHOMU paboTe.

16. KoHutposibHas

Pemenne 3aganuii KOHTPOJIBLHON pabOTHI.

pabota Ne 1.

17. HapctBo | Cnymanue oObsICHEHUH yauTes.
Bupycsl. Pabora ¢ JOMOJHUTEIBHBIM MAaTEPUATIOM.
Bupychblie CocrapneHue Kiacrepa.

3a00JIeBaHMSL. Paz6op BHUPYCHBIX 3a00JIeBaHUH.




Awnanus DNEKTPOHHBIE TAOJUIIBI U TITAKATHI.
KOHTPOJIbHOU Pabora ¢ BugeodparmenTamu.
paboTHI.
Knemounwii | 1. Knerounsriii | Cnymianue 0ObSICHEHUH yIUTEINS. ONEKTPOHHBI
ypoeeHs YpOBEHb CaMocTosTenpHas padoTa ¢ yaeOHUKOM. | € TaOIuIBl U
Jocusznu (7 4). | OpraHu3aluu OTbéop ® cCpaBHEHHWE Marepuajia IO | IUTaKaThl.
KUBOW MaTepUU U | HECKOJIBKUM HCTOYHHKAM.
ero poJb B
IpUpPOJIE.
2. Knerxka u ee | Pabota B mapax. Muxkpockon
CTpOCHHUE. Pabora B rpynmax. U (poBOH,
Opranouasl  kak | CocraBieHue ONOPHOM TaOIHUIIBL. MUKpoIpena
CTPYKTYpHBIE Craymanue 0ObSICHEHUH yIUTEIS. patel
KOMIIOHEHTHI [IpoBepka 3HaHUN.
IIUTOILIA3MBI.
3. Knetounslii | Cnymianue oObsICHEHUH yunuTENs. ONEeKTPOHHBI
IIUKIL. Henenue | PaboTta ¢ MOy TbHBIMU TAOJIUIIAMH. ¢ Tabauubl U
KJIeTku — MuTo3 u | Pabota c OMOJIOTUYECKHUM | TIJIAKaTHI.
MEI03. KOHCTPYKTOPOM.
4. Crpykrypa wu | Caymanue oObSICHEHUN YIUTEIS.
byHKIIIN CamocTrosTenpHas padoTa ¢ yaeOHUKOM.
XpOMOCOM. Pabora ¢ kapToukamu.
5. Hcropus
PaGora ¢ pa3zgatouyHbIM MaTepHaioMm.
pa3BUTHS HAYKH O .
Cnymanue 0ObsICHEHUI yUUTEs.
KJIETKE.
CamocTtosiTenpHas paboTa ¢ y4eOHUKOM.
6. Tapmonus wu
PaGora ¢ pa3gatouHbIM MaTepualioM.
1enecooOpa3HOCTh .
. Cnymanue 0ObsICHEHUI yUUTesl.
B JKUBOI1 Ipupoe.
CamocrosTenbHas padoTa ¢ y4eOHUKOM.
CeMUHapCKOE 3aHATHE.
[ToaroroBka K OMOJIOTHYECKOMY
TECTUPOBAHUIO.
7. buosornueckoe | Pentenne  3amaHuii OMOJIOTHUYECKOT'O
TECTUPOBAHUE IO | TECTUPOBAHMSI.
riase 2.
Monexynapu | 1. MonexynsapHbIi
O1eKyAAp yiip PaGora ¢ pa3gatouyHbIM MaTepHaioM.
blil  ypo6eHb | YPOBEHb  IKH3HM: | ~ 5 .
(10 ). | snauenme u pors B AymaHue 0ObSICHEHUI yUUTels.
HCUZHU .
p CamocrosTenbHas padoTa ¢ y4eOHUKOM.
MIpUPOJIE.
PaboTa B rpynmax.
OO6cyx1eHrne BOMPOCOB.
2. OcHOBHBIE DJIEKTPOHHBI
PaGota ¢ pa3gato4yHbIM MaTepHaIoM.
XUMHYECKUE o € TaONuIbl U
.. | Cnymanue oObsICHeHUI yIUTEIIs.
COEIMHEHUS KUBOU TTaKaThl.
CaMocTrosTenpHas paboTa ¢ yaeOHUKOM.
MaTepUHU.
PaboTa B rpynmax.
Crpykrypa u
byHKIIIN
HYKJIEHHOBBIX
KUCJIOT.
3. IIponeccrr | Cnymanue oObsICHEHUH yUuTeNs. DNEeKTPOHHBI
cuHTe3a B JkuBbIX | CamocTosiTeNIbHASA paboTa ¢ y4eOHUKOM. | € TaOMUIbl U
KJIETKaX. OTbéop u cpaBHEHHE Marepuaia IO | IUTaKaThl.
HECKOJIbKUM MCTOYHHUKAM.
3arnoJiHeHHe ONOPHON TaOIMIIBI.
4. IIponeccrl | PaboTa ¢ pa3gaTouyHbIM MaTepUaioM. DJIEKTPOHHBI




ouocunTe3a Oenka. | Pemenue 3amau. € TaOJuIbl U
Caymanue 0ObsICHEHUH yIUTEs. TUTAKaThl.
PaGora c ounonornueckum | buonoruyeck
KOHCTPYKTOPOM. 1505

KOHCTPYKTOP

5. Monexynsipusie | PaboTa ¢ pa3gaTroyHbiM MaTepuaIoMm.

MPOLECCHI Pemenue 3agau.

paciuenaeHusl. Caymanue 0ObSICHEHUH yIUTEIS.
Pabora B mapax.

6. Xumuueckoe | Ciaymanue 0ObICHEHUH yIUTENs. ONEeKTPOHHBI

3arps3HEeHuE CamocrositenpHas paboTa ¢ yaeOHUKOM. | € Tabiuubl U

OKpY>Karolen OT1bop ™ cpaBHEHHE MaTepuaja IO | IJIaKaThl.

cpenbl KaK | HECKOJIbKUM HCTOYHUKAM.

rio0anbpHas CeMmuHapCcKoe 3aHsTHE.

IKOJIOTHYeCKast Pa3bop mpemnoxkenuit mo Oopebe ¢

npobsemMa. Bpewms | akosioruueckuMu mpoOIeMaMu.

3KOJIOTUYECKOMN

KYJIBTYPHI.

7. 3axmtouenue: | Crnymanue oObsICHEHUH yunuTes.

CTPYKTYpHBIE CamocTtosTenpHas paboTa ¢ yaeOHUKOM.

YPOBHH OTbop u cpaBHEHHME MaTepuaia [0

OpraHu3aIuu HECKOJIbKAM HCTOYHUKAM.

JKUBOW MaTEpUH.

8. O6006menue | PaboTa ¢ pa3gaTtoyHbIM MaTepruaIoM.

3HaHUM 10 Kypcy | Pemenue 3anay.

Oouonoruu 11 | 3akpennenue 3HaHU MO TEME.

KJ1acca. [ToaroToBka K KOHTPOJILHOM padoTe.

9. Hrorosas | Pemenue 3aiannii KOHTPOJIbLHON PabOTHI.

KOHTpPOJIbHAs

pabora.

10. Anamus | McnpaBienue ommooxK.

KOHTPOJIbHOU Pa36op 3amanuii KOHTPOJIBHOU PaOOTHI.

paboTHI. Crnymanue 0ObsICHEHUI YUIUTETIS.
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