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IHosicHuTEeALHAA 3aNIUCKA

Jlannasi mporpamMma 1o OHOJOTHMM OCHOBHOTO 00miero oopasoBaHusi pazpaboTaHa B
COOTBETCTBUM C  TpeOoBaHMsMH  OOHOBIEHHOTO  DenepaisbHOTO  TOCYAAPCTBEHHOTO
00pa3oBaTeNbHOTO CTaHaapTa OCHOBHOTO obmiero odpaszoBanus (PI'OC OOO) u ¢ yuérom
[TpumepHO#t OCHOBHOM 00pa3oBaTENBFHON MPOrPaMMBbI OCHOBHOTO 001iero oopazosanus (ITOOIT
00O). Ilporpamma HampapieHa Ha (QOPMUPOBAHUE €CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH
yUYaAIIUXCS W OPTaHU3aIMI0 M3Y4YCHUs OWMOJIOTMM Ha NEATeNbHOCTHOW OCHOBE. B mporpamme
YUHTBHIBAIOTCS BO3MOXHOCTM IpeaMera B peanuszauuu TpeboBanuit PI'OC OO0 «
TUTAHUPYEMBIM, JTHYHOCTHBIM U METaNpeMETHBIM pe3yabTaTaM OOYYeHUs, a TAKKE peaTi3alius
MEXIIPEIMETHBIX CBSI3€H €CTECTBEHHO-HAYYHBIX yYEOHBIX INPEJIMETOB HAa YPOBHE OCHOBHOTO
obmero ooOpazoBanus. [IporpamMma BKIIIOUaeT pacrmpeaesieHne CoJaepKaHusi  y4eOHOro
MaTepualia 1Mo KjaccaM M MPHUMEPHBIH 00bEM y4eOHBIX YacOB JUIS U3YYCHHS DPA3lIENIOB M TEM
Kypca, a TaKkKe PEeKOMEHIyeMYIO TOCIIe0BATEIEHOCTh N3yYeHHS TeM, OCHOBAHHYIO Ha JIOTHKE
Pa3BUTHS IPEIMETHOTO COJIEPIKAHHS C YIETOM BO3PACTHBIX OCOOCHHOCTEH 00YJaIOIIIXCH .

Ha o6asze mnentpa «Touka pocTtay obOecrmedunBaeTcs peanm3anus o0pa30BaTEIbHBIX
MPOrpaMM €CTECTBEHHO-HAYYHOW M TEXHOJOTMYECKOW HaIpaBlIEHHOCTEH, pa3paOOTaHHBIX B
COOTBETCTBUH C TpPEeOOBaHUSIMH 3aKOHOJATENIhCTBA B cdepe 0oO0pa3oBaHUS H C YYETOM
pexkomermanmii dexepanpHOTO omeparopa yueOHoro npeamera «buonorus». OOpa3oBaTenpHas
porpamMma T03BOJISIET HHTETPUPOBATh PEAM3yeMbIe TIOXOIbI, CTPYKTYPY U COJIEpKAHHE IPH
opranuzaruu o0ydeHust xumuu B 10-11 Kmaccax, BRBICTpO€HHOM Ha 0a3e JIF000T0 U3 JOCTYITHBIX
yaeOHo-Meroauueckux komruiekcoB (YMK).  Hcnonb3oBanme — oGopymoBanust — «Touka
pocta» nipu peanuzanuu ganaor Oll mo3BoJigeT co3aaTh yCIOBUS:

. JUTSL PACHIMPEHHS COJICPKAHUS IKOJIBHOTO OHMOJIOTUYECKOTO 00pa30BaHMs,

. JUTs. TIOBBIIICHUS] TIO3HABATEILHOW AKTHBHOCTH OOYYarOIIUXCS B E€CTECTBEHHO-
Hay4YHOU 00J1acTH;

. JUIE  Pa3BUTHS JIMYHOCTH pEOEHKa B Tpolecce OOydeHUs OWOJIOTHH, €ro
criocoOHOCTeH, (GOpMHUPOBaHUS ¥ YAOBJICTBOPEHHUS COLMAIBHO 3HAYUMBIX HMHTEPECOB W
MOTPEOHOCTEH;

. st paboThl ¢ OJapéHHBIMU IIKOJILHUKAMH, OpraHW3allMd WX pPa3BUTUS B
pa3M4YHbIX 001acTsIX 00Pa30BaATEILHOM, TBOPUECKOU NI TEITHHOCTH.

Oo0mas xapakrepucTuka yueOHoro npeamera «buosorus»

VYueOnslii npenmer «buonorus» pasBHBaeT NMPEACTABICHHUS O MO3HABAEMOCTH JKHBOM
OPUPOJIBI U METOax € MO3HAHUS, OH MO3BOJSIET CHOPMUPOBATH CUCTEMY HAy4HBIX 3HAHHUH O
’KHUBBIX CUCTEMaX, YMCHHUS UX MOJyd4aTh, IPUCBAUBATh U MPHUMEHSTh B KU3HCHHBIX CHTYAIUsX .
buonoruyeckas moaroroBka o0ecreunBacT MOHMMaHHE OOYYarOIUMHKCS HAayYHBIX MPUHIUIIOB
YeJIOBEYECKOW MAEATETbHOCTH B MPUPOJE, 3aKIaJbIBACT OCHOBBI SKOJOTMYECKOH KyJIBTYpHI,
3JI0pOBOro 00pasa )KU3HH .

Lenamu uzyyenus 6uonozuu Ha ypoBHE OCHOBHOT'O 00IIEr0 00pa30BaHUs ABISIOTCS:

* (GOopMHpOBaHHE CHCTEMBI 3HAHMI O MPH3HAKaX M MPOIECCaX KUIHEICSITEIbHOCTH
OMOJIOTHYECKUX CHCTEM Pa3HOTO YPOBHS OpraHU3allNy;

* (OpMHpOBaHHE CUCTEMBI 3HAHUI 00 OCOOEHHOCTSAX CTPOCHUS, KHU3HEACATSILHOCTH
OpraHM3Ma YeJIOBeKa, YCIOBHAX COXPAHEHUS €ro 310POBbS;

* (opMHpOBaHHE YMEHHI MIPUMEHSATH METO/Ibl OMOJIOTUYECKOW HAYKH JJIsl H3YUeHHS

OMOJIOTHUYECKUX CUCTCM, B TOM YUCJIC U OpraHrn3Ma YCJIOBCKA;
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* (hopMupOBaHKE YMEHHI HCHOIB30BaTh HH(MOPMAIMIO O COBPEMEHHBIX AOCTIDKEHHSX B
oOmactu Ouonoruu Juis  OOBSCHEHMS MPOLECCOB M SIBICHUA JKUBOW HPUPOIBI U
KHU3HEIEATSIFHOCTH COOCTBEHHOTO OpPraHu3Ma;

* ¢opMUpOBaHHE YMEHUH OOBACHATH POJb OMOJIOTUM B NPAKTUYECKOH AEATEIBHOCTU
Jo/ied, 3HaueHHE OMOJIOTMYECKOTO pa3sHOOOpasus Uisi coxXpaHeHus: Omocdepsl, MOCIeNCTBHUS
JeATETBbHOCTH YEJIOBEKA B MIPHUPO/IC;

* (opMHUpOBaHHE HKOJIOTHYECKOW KYIbTYphl B IIENSAX COXpPAaHEHHS COOCTBEHHOTO
3JI0POBBS I OXPaHBI OKPYXKAIOIIEH CPEIbI .

Jlocmuosicenue ueneii ooecneuusaemcs peuwienuem cneoyrwuwux 3A74A4:

* mpuoOpeTeHHe 3HAHWK OOyJarOIMMHUCS O JKWBOM TpUPOAE, 3aKOHOMEPHOCTSIX
CTPOCHUS, KHU3HEICATEIPHOCTH M CpPeAo00pasyromeil poiau OpraHu3MOB; UEIOBEKE Kak
OMOCOIIMAIEHOM CYIIECTBE; O POJHM OHMOJIOTUYECKOW HAyKH B IPAKTHYECKOH ESTETHHOCTH
JTIOIEH

* OBJIQJICHUE YMEHHUSMHU MPOBOJUTH MCCIIEIOBAHUS C MCIOIH30BAHUEM OHMOJIOTHYECKOTO
000pyI0BaHUS U HAOIIOJACHUS 32 COCTOSTHUEM COOCTBEHHOTO OPraHU3Ma;

* OCBOEGHHME MpPHUEMOB paboOThl ¢ Ouojornyecko HHQopmanuenr, B TOM YHUCIE O
COBPEMEHHBIX JIOCTHKCHHSAX B 0071aCTH OMOJIOTHH, €€ aHAIN3 U KPUTHIECKOE OTICHUBaHUE,

* BOCNHUTAaHHE OWOJOTMYECKH M OKOJOTHYECKH TPAMOTHOW JIMYHOCTH, TOTOBOW K
COXpPaHEHHIO COOCTBEHHOTO 3/I0POBBS H OXPaHBI OKPYXKAIOIIEH CPEJIbI.

Mecto yueOHOro npeamera «buosorus» B yaeOHOM IIaHe
B cucreme obmero oOpazoBanusi «buonorus» mnpusHaHa o00sA3aTEIBHBIM Y4COHBIM
MpeAMETOM, KOTOPBI BXOOUT B COCTaB TMpeIMETHOM oOmactu «EcTecTBeHHO-HAay4dHBIE
MpeAMEThI». YUYeOHBIM IIJITaHOM Ha €€ M3ydeHHe OTBEACHO 68 ydeOHBIX 4acoB — 1o |1 49 B
genemro B 10-11kmaccax COOTBETCTBEHHO.

Conep:xanne o0pa3oBaHus MO rogamM 00y4eHUs
(pakTHyecKas 4acTh y4eOHOTO COJIepKaHUs peaMeTa YCHJICHA
MaTepHaHBHO-TeXHquCKOﬁ 6azoii oEHTpa «Touxka pocTa», UCIIOJIB3YEMOT'O IJIsd
peanu3anuu 00pa3oBaTEIbHBIX MPOTrpaMM B paMKax MPErnoj aBaHusi OMOJIOTHH).

10 KJIACC 2022-2023 YYEBHBIN 'O/

Beeoenue ¢ kypc oowieit buonozuu (4 u).
buonorus — nayka o xusHu. Cozpepkanue kypca. [lonstue Ouocucrembl. CBONCTBA KU3HU:
€IMHCTBO XHUMHYECKOI'O COCTaBa, OOMEH BEIIECTB W DHEPIHH, CaMOBOCIPOHU3BEICHHE,
CHOCOOHOCTP K POCTY M PAa3BUTHUIO, pPa3apaXKUMOCTh, JIUCKPETHOCTh. CrneuuduuHocTh
B3aMMOOTHOILIEHUN OPraHU3MOB CO CPEAOH.
[Tonatue cTpykTypsl U ee opranu3auuu. [IoHATHE CTPYKTYpHBIX YPOBHEH OpraHU3alUM KU3ZHH.
MHuoroo0pa3ue ypoBHEW OpraHU3alluU >KHU3HU: MOJEKYISPHBIN, KIETOUHBIA, OpraHU3MEHHBIN,
MOMYJISIIIHOHHO-BUI0BOM, OMOTEO1IEHOTUUECKU, OMOChEPHBIIL.
N3 wucropum Ouonorumu. JlocTwkeHus coBpeMeHHOH  Ouonoruu. UWHTpomykuus u
akknumaTtuzauus. buorexnonorusi. buonuka. B3auMocBsi3b Hayku U NPakTUKH. TpaauIIMOHHbBIE
MeTo 161 Onosioruu. CoBpeMEHHBIE METO/IbI: MOJICIUPOBAHIE, MOHUTOPHHT .

Bompocer anst obcyxkaenus: 1. Uto takoe kynbrypa? 2. OTpakeHHe B3aHMMOJCHCTBUS
YelnoBeKa M MPHUPOJIBI B Pa3IU4YHBIX (OpMax KylbTypbl. 3. Ponb XMBOW MpUpPOABI B Pa3BUTHUU
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KynbTypbl. 4. Ilepemaua OOCTHXKEHUH KyNbTYpbl HOBBIM IIOKOJIEHHSM U B IE€PBOOBITHOM
oO1ecTBe.

buocoepnsbiit yposenp xusuu (7 4) [lonstue Omocdepsl. Ctpykrypa Ouochepsl. CpoiicTBa
ouocthepsl. OcoOEHHOCTH KHUBOTO BemecTBa. DYHKIIMM KUBOTO BEIIECTBA: Ta30Basdl,
SHEpPreTUYecKasi, KOHIEHTPAIMOHHAs, JECTPYKTHBHas, cperooOpasyiomas. Pomab KuBOro
BelecTBa B Onocdepe.

PanHue rumore3pl 0 MPOUCXOKJIEHUM >KU3HU. buorenes u abuorene3. CamMonpou3BOJIbHOE
3apoxaeHue. I'mnoreza mnancnepmun. COBpEeMEHHBIE THIOTE3bl TMPOUCXOXKICHHS SKHU3HU.
[Ipenopranu3mMbel WM KoalepBaThl. XHUMUYECKas U OWOJIOTHYECKAs OSBOJIONHS. Tambl
BO3HUKHOBEHUS )KH3HH.

Ponp mpoxapuor B 3Bosonmu xku3HM Ha 3emie. [lonarue apomopdoza. I'ereporpodsr u
aBTOTpOo(bI. Posib 3ykapuoT B 3Bostonmu xku3HU. DOpMbI HazeMHOM Ku3HHU. Hawano ucropuu
KHU3HU.

buocpepa kak Oumocucrema. IlpomgyneHTsl, KOHCYMEHTBHI, peayleHThl. buocdepa Kak
skocuctema. lloHsATHE OMOJIOTHYECKOTO KpyroBopora. KpyroBopoT BEmIecTB B TPHPOJE.
[TpumMeps! KpyroBOPOTOB BEUIECTB B IPUPOJIC.

[lonsitne o HOoocdepe. DTambl Bo3AeWCTBUA denoBeka Ha Onochepy. CrnocoObl Bo3aeicTBHS
yenoBeka Ha Owocdepy. VYcmoBus coxpanenus Ouocheppl. OCOOEHHOCTH € 3HAYCHHUE
onocdepnoro yposHs. Yenoek kak ¢daktop B Omocdepe. Hayunas ocHoOBa coxpaHEHHs
ounocdepsl. 3a1a4u YCTOWYUBOTO PA3BUTHSI.

Cpenpl KM3HU OpPraHU3MOB Ha 3emJie: BOJHAs, Ha3eMHO-BO3AYIIHAs, MOYBEHHas M
OpraHu3MeHHas. DJKoJIOTHYecKHue (aKTOpbl  Cpelbl: aOMOTHYECKHE, OHOTUYECKHEe |
aHTpONOreHHbIe. AHTPOTIOreHHbIE (PaKTOPBI: CO3HATENILHBIE U CIy4aiHbIE.
Buozeouenomuueckuit yposens sncusnu (8 u).

BI'll xak gactb 6uochepsl. OcoOEHHOCTH OUOTEOIIEHOTHYECKOTO YPOBHS KU3HHU. 3HAUCHUE
ounoreorieHoTHYeckoro ypoBHs xu3HU. CoiictBa BI'Ll. Yuenue o bI'Ll. Yuenue 06 sxocucreme.
Tpoduueckas crpykrypa Ouoreonenosa. Ceru nuranus. [lepBuyHas U BTOpUYHAS MPOIYKITUSA.
[IpoctpanctBennsie cBsizu B BI'Ll. Ilonstue sipycHocTM M emkoctu Omortoma. [lonsarue
9KOJIOTUYECKOUW HUIIIU.

Tunbl cBs3el W 3aBUCHMMOCTEH B OumoreorieHo3e. B3anMHO TPHUCIIOCOOMTENBHBIC CBOWCTBA —
koananrtanus. [lonsarne Mumukpun. B3anmabple aganTanuu B 6uoreorieHo3e. KoaBOJIOIMOHHbIE
CBs3U B OnoreorieHo3e. MHoroobOpasue cBsizeil B OMOT€OIICHO3E.

[Tonsitne ycroitunBoct Ouoreoneno3a. CBolicTBa, ompenensamomue ycrohunBoctb bI'LI:
00oraTcTBO BHIOBOTO COCTaBa M (PYHKIIMOHAIIbHOE pa3HOOOpa3me, KU3HEHHOE MPOCTPAHCTBO,
cpenooOpasyrolue CBOMCTBA BUIOB, aHTPOIIOT€HHOE BO3/ICHCTBUE.

[Tonsitue cmennl OuoreoneHo3a. Tumbl cmeH BI'Ll. IlepBuuyHble W BTOpPUYHBIE CYKIECCHH.
Cyrounsie u ce3onHble u3MeHeHuss bBI'L[. Muoroo6pasue Bomubeix bBIL[. Tumsl BogHBIX
sKocucTeM. MHOrooOpasue 6MOTreoeH030B CYLIH.

AntpornorenHoe BnusHue. I[lytu coxpaneHuss OuoreoreHo3oB. Hauano ocBoeHUs
npupoasl AroapMu. Hauano kyabTypHOro ocBO€HHMsS mpupojbl. Hadano HaydHOro OCBOEHHS
npuposl. [IpombiiienHoe ocBoeHune mpupoabl. Oco3HaHue posin yenoBeka B mpupoae. bI'L]
KaK HCTOYHHK OJIaromnoyyus JroAel. DKOJOTHYECKUE 3aKOHBI TIPUPOIOTIOTH30BAHUSL.
Ionynayuonno-euoosoii yposens sncusnu (16).

[Tonstme  Buma. Kpurepum  Buma:  mopdosoruueckuid,  QU3NOIOTO-OMOXUMUYECKU,
reorpauueckuii, 3KOJIOTUYECKUI U PenpoayKTUBHBIN. COBpeMEHHOE MpEICTaBICHHE O BUJIE.
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buonoruueckas KOHICIIIHWA BUJaA.

[Monymsimust kak popma cymectBoBanus Buaa. [lomymnsamus kak komrnoneHT BILI. [Momymsus
Kak reHeruyeckas cucreMa. Tunbl nonyisuuil. [TomynsiuuoHHble OCHOBBI 3BOMOLMH. [loHATHE
[Tonsitne BUmooOpazoBanus. buopasHooOpaszue. CrmocoObl oOpa3oBaHus BUIOB. [IpUdwHBI
BeiMHUpaHuda. [lonbeITkM cuctemaTuzanmuu Ouosiorudyeckux BuaoB. CoBpeMeHHass CHCTeMa
opranu3moB. CoxpaHeHue 6Mopa3HOOOpa3usi.
[Ipoucxoxnenue uyenoeka. Otpsig npumatel. CemerictBo ['omunnnel. Hanpasiienust sBosonun
cemeiictBa ['omuHua. CraHoBieHHE uyenoBeka Kak Buaa. OOmias 3aKOHOMEPHOCTH 3BOJIIOLUU
YEJI0BEKA.
[TonynsiiMOHHBIE OCHOBBI aHTPOIIOTreHe3a. Y HUKallbHAasi 0COOEHHOCTh BHJa YenoBeKk pa3yMHBIM.
Ilonarne pac. Pacel 4yemoBeka: HETpOMAHAs, MOHIOJIOMAHAS, €BponeouaHas. [uIoressl o
MIPOUCXOXKACHUH YEJIOBEKa COBPEMEHHOTO BHU/IA.
[Tonste Oumonornueckoil spomtonuu. lloHsaTne kpeaunonusme u TpaHcpopmusme. Teopus
Yapmza [lapeuna o0 »sBomoru. DopMbl H3MEHYHMBOCTH OPTaHU3MOB: OIpEICICHHAsS |
HeomnpeneneHHas. [loHaTHe UCKYCCTBEHHOTO 0TOOpa M €CTECTBEHHOTO 0TOOpA.
@opMHpPOBaHNE CHHTETUYECKOW TeOpHUH 3BOIOLMU. COBpEMEHHAsl TEOPHUS HBOJIOLUN KUBOTO
MHpa. OJIEMEHTapHbIE €IWHUIIBI, JJIEMEHTAPHBI MaTepuanl M dJeMEHTapHbIe (PaKTOpPHI
9BOJIOUMH. JIBWKyliHMe Cuiibl HBONIOUMNA. OCHOBHBIE ITOJIOKEHUS CHHTETHYECKOW TEOPUHU
3BOJIIOLIMM.
Pesynbratel 3Bomonmu. BupgooOpazoBanue. EcrecTBeHHass cucTema JKHMBBIX OpPraHHM3MOB.
DyKapuoThl U TpoKapuoThl. [IpucmocobmenHocTs u amantanus. OCHOBHBIE 3aKOHOMEPHOCTH
3BOJIIOLINM.
buonornueckuit mporpecc. Apomopdos, ummoanmanrtanus, oOmas gereHepainus. OCHOBHBIC
HaIlpaBJICHUS SBOJIOLHH.
Criennurka nomyasiuOHHO-BUIOBOTO YPOBHS KU3HHU, €r0 CTPYKTYpa U OpraHu3anus. 3HaueHue
MOMYJIALIMOHHO-BUJIOBOTO YpOBHS. DYHKIMOHAIbHASA POJb MOMYJISALUA B HpHUPOAE. 3HAUYCHHE
JUKUX BUJOB pacTeHUil. 3HayeHHe AUKUX BHUJOB >KUBOTHBIX. [ €HO(OHI M MPUUMHBI rudenu
BHJIOB.
[ToBTOpEHME MPOHICHHOTO MaTepHaia 1Mo MepBOi U BTOpoi riiaBamM. OO0OIIEHUE U 3aKPETICHHUE
3HaHUN C TOMOIIbIO OMOJIOTUYECKOTO TECTUPOBAHUS.

[ToBTOpEHME MPOIIEHHOTO MaTepuaja Mo TPeThed W yeTBepToi riaBam. OO0OIICHHE U
3aKperyieHHe 3HAaHUH ¢ TOMOIIbI0 OHOJIOTHYECKOTO TECTUPOBAHHSI.

11 KJIACC 2022-2023 YYEBHBIN I'O ],

Opzanusmennwtit yposens ycusnu (17 u).

Oco0OeHHOCTH OPTraHM3MEHHOTO YPOBHS OpraHU3allid JKU3HUA. 3HAYE€HHE OpPraHU3MEHHOTO
ypoBHsI B mpupojae. OpraHusM — OCHOBHAs JUCKPETHAs KHUBas EIUHUIIA. ODBOJIOLHUOHHOE
y4eHUE OPraHU3MEHHOTO YPOBHS B MPUPOJIE.

[Tonsitne 06 opranuszmax. CBoiicTBa opranmsma. Opranusm kak ouocucrema. Buasl perynsanuu
OpraHM3Ma: CaMOPETYJSAIMsS, TyMOpalibHas pEeryisiius, HEpBHass U HEPBHO-TyMOpalbHas
perynsuus. MHOTOKIETOUHbIe OpraHu3Mbl. OOMEH BEIIECTB W MPEBpPAIEHUS HHEPTUH B
opraau3me. CUCTEMBI )KU3HEIEATEIPHOCTH )KUBOTHOTO OPraHU3Ma.

PazmHosxenue: nmososoe u Oecriosnoe. Buasl 6ecrionioro pazmMHokeHusi. OCOOEHHOCTH MOJIOBOTO
pasmMHOkenus. [lom wu  monoBble mpus3Haku —opranu3ma. OmnomoTBopeHue.  Bumabl
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OIUIOJOTBOpeHUs. VICKycCTBEHHOE OIUIOJOTBOpEHHUE. JIBOMHOE OIUIOJOTBOPEHUE LBETKOBBIX
pacTeHui.

[lonssitue 00  oHToreHese. OMOpPHOHANBHBIA  (3apOABIIEBBIA)  TEPUOJ  Pa3BUTHUSA
MHOTOKJIETOYHOTO OpranuiMa — smopuorenes. I1ocTaMOpHOHaNbHBIN, WM TIOCIE3apOIbIIIEBbIH,
nepuo. CTaauu B3poCiior0 OpraHu3mMa.

3apoxxaenue reHetuku. Pabotel ['peropa Mennaens. XpoMocoMHasi TeOpUsi HACIEICTBEHHOCTH.
OcHoguble nonoxenuss XTH. OtHomenus resotuna u perHoruna. [lonstue o reHome.

[lonstTue 00  wu3menuumBocTH. HacnencTBeHHass  M3MEHUYMBOCTH:  MOJM(UKALMOHHAS
(penoTHIMYECKast), TEHOTHIIMYECKAas, KOMOWHATHBAs, MYyTalMOHHAas. Myrarenes, MyTareH,
MYyTaHT. MyTanuu: eCTeCTBEHHbIE U UCKYCCTBEHHBIE. THUIBI MyTalluii: XpOMOCOMHBIE U T'€HHBbIE.
3aKOH «TOMOJIOTUYECKUX PSAAOB HACIIEICTBEHHON N3MEHUNBOCTH.

Mertonst pabotsl I'. Mennens. Yucteie muHuN. MOHOTHOpUIHOE, TUTUOPUIHOE U TPUTHOPUTHOE
ckpemnBanue. [lonarue amieneil. [[OMO3UTOTHBIE U F€TEPO3UTOTHBIE ayienu. JJOMUHAHTHBIE U
peueccuBHbIe nMpu3Haku. [1lepBblid 1 BTOpor 3akoH MeHaend. [ 'unore3a 4yucToThl ramer.

Omnsitel I'. Mennensa. MonoruOpunHoe u quruOpuHoe ckpeniuBanue. PekomOunanuu. Tperuit
3akOH MeHnena. AHamuzupyooniee ckpemuBaHue. OTKIOHEHHWE OT  CTaTUCTHYECKHX
3akoHOMepHocTel. ClieryieHHOe HaclleJOBaHHe I'eHOB. [ 'eHeTndyeckue KapThl OpraHu3MOB.
3akperyieHue ¥ cucTeMaTH3alus 3HaHu 10 IEpBOMY, BTOPOMY U TpeTbeMy 3akoHaM Mennens
3a CYET pelIeHUs TeHEeTUYECKUX 3a/1a4. TUIbl B3aUMO/IEHCTBUS T€HOB.

[Tonsarue cenexumm. 3amaun ceneknuu. OCHOBHBIC METOJBI CENEKIIMH: UCKYCCTBEHHBIN OTOOD
(6ecco3HaTeNnbHBIE M METONWYECKHH), TUOpuAM3aIus (BHYTPHBUIOBAasS U MEXBHIOBAs).
Nubpuauar u ayropuauar. ['eteposuc. Metonsl rubpuan3anuu. MosekynspHas rTuOpuan3aIius.
Myrarenes. [lonunnonaus. IlepBuuHble M BTOpPUYHBIE LIEHTPBI IMPOUCXOKIEHUS KYJIbTYPHBIX
pacTeHui.

[Tonsitue nosa. Mexanusm onpeaesieHus nojia. QoreHes. AyTOCOMHBIE U MTOJIOBBIE XPOMOCOMBI;
MYKCKHE U XKEHCKHE XpOoMOCOMBI. ['oMoramerHoe u rereporametrHoe coueranue. Hacienosanue
MPU3HAKOB, CLEIUICHHOE C MOJOM. ['oMoramMeTHbIi M TreTreporamMeTHbI moi. ['emodumnus u
JNAIbTOHU3M. POJIb ayTOCOMHBIX XPOMOCOM.

OcoOenHocTH TreHeTHKU 4yenoBeka. OCHOBHOE HalpaBjeHHE T€HETUKHU uenoBeka. [lonsTue
kapuotuna. Myranuu. HacnenctBennsie 6ose3nu. Mynbtudakropasie 3aboseBanus. | eHHbIe
607e3uu. XpoMocomHbie 601e3HU. MoHOCOMUS. MeTO bl JIEUCHHUSI.

[Ipeamer m 3amaum MEIMUMHCKOM T'€HETUKH. BHOATMYECKUH KOJEKC. DTUYECKUE IMPUHLIUIIBI
MeauiuHcKko reHetuku. Ilonstue OuotexHonmoruu. I'enHas wunxkeHepus. CoBpeMEHHbIE
aCMeKThl OMOTEXHOJOTHYECKUX HCCIEA0BAHUN. DTUYECKHE aCTIeKThl KIIOHUPOBAHMUSL.

I'ére Morann Bonbdranr. JXusHeHHbId mMKI uenoBeka. BeickaspiBanus ¢uiaocodoB: Dpux
®pomM, Hukonait Anexkcanaposuy bepses.

[Tonatue o Bupycax Kak opranuszmax. SIBisieTcst Jin BUPYC KUBBIM opraHu3MoM. Kakumu
CBOMCTBAMHM KUBBIX OPraHU3MOB o00magatoT BHUpYchl. CTpoeHHME U CBOWCTBA BHUPYCOB.
IIponukHOBEeHUE BUPYCOB B KiIeTKH. IIpoucxoxnenue BupycoB. Bupycel kak B0O30yauTenu
3aboneanuii. CIIM/. OPBU, rpunm.

Knemounwtii ypoeens sncusnu (7 u).

Knerka — mpezacraBuTenb KJIETOYHOIO YPOBHS JKM3HU. 3HAUEHHE KJIETOUYHOTO YPOBHS KHUBOU
MaTepuu. 3HaYeHUE KJIETOYHOTO YpoBHs. OCHOBHAs €IUHMIIA XKU3HU U dlIeMeHTapHas (opma
KU3HU.

OBoJroLMs NMEpBUYHON KIETKU. JlanpHeiee yciiokHeHHe KieTKH. OCHOBHBIE YacTH KIIETKH.
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[ToBepxHOCTHBIN KOMIUIEKC KJIETKU. L{uTomiasma u ee cBoicTBa. OpraHoujibl Kak CTPYKTYpHBIE
KOMITOHEHTBI UTOILJIA3MBl.

Ku3ep KiIeTkHu. DTamnbl KJIETOYHOTO LMKIA: MEPBbIM M BTOpPOW. JUIMTENBHOCTD JKU3HU KIIETKU.
Jenenue kineTku. MuUTO3 MM HEnpsMOe JIENIEHHE KIETKU. buojormueckoe 3HaueHHE MUTO3a.
Meiio3 — penpoaykTuBHOe jeieHue KieTku. CpaBHeHME MHUTO3a M Meio3a. buonormueckoe
3Ha4YECHHE MeNo3a.

[Tonsarue o xpomocomax. CTpykrypa XpoMocoM. HeructoHoBbie U THCTOHOBBIE OENKHU. YPOBHU
KOMHakTu3anuu xpomatuHa. @ynkuuu xpomocoM. ['enerndeckuii kon. Tpanckpunmus.

Hayka o kmerke — muuronorusa. [lonsrue o xietke. AHuManbkynu. [lepBbie mosoxkeHUs
KJIeTOYHOU Teopuu. PazButue ydaenus o kietke. CoBpeMeHHas KIETOYHas TEOPHsI.

[Tonsarue nenecood6pazHocTu u rapMoHun. COOTHOIIIEHHE TAPMOHHUU KUBOW KJIETKU U TAPMOHUU
Mupa. B3auMocCBs3b 1 pa3HUIA MEXKIY TOHATHUAMU «TapPMOHUS» U «IIPUPOI0CO0OPA3HOCTHY.
O06001meHre 1 cucTeMaTH3aIMsl 3HaHUH 110 T1aBe 2.

Monexynapuutii yposens ncuznu (10 u).

Oco0eHHOCTH MOJIEKYJISIPHOTO YpOBHS ku3HU. [lomumepsl 1 MoHOMEpPHI. DUZUKO-XUMUUYECKHE
cBoiicTBa  MoJjekyil. buosornueckue QyHkuuum  MoJekya.  CTpyKTypHbBIE — 3JI€MEHTHI
MOJIEKYJISIPHOTO YPOBHS kKU3HU. OCHOBHBIE MPOIECCHI, 3HAU€HUE U opranuzanus MY K.
Heopranunueckue BemiecTBa: BoJa, MUHEpAJIbHBIE COJIM, JBYOKHUCH YIJepoJa, KUCIOTHI U
ocHoBaHUsl. OpraHWYEeCKHE BEIIECTBA: YIJICBOJbI, JUMHUIBI, OCITKH W HYKJIEHHOBBIE KHCIOTHI.
Crpykrypa JJHK u PHK. Pennukanusa JJHK.

Cunre3 kak dactb MetabonusMma. [lonstue merabonusma. [lonsarue OnocuuTe’a U HOTOCHHTE3A.
CseroBas u TemHoBas (a3wl porocunTeza. Potocuremsl. [{uxn Kanppuna.

[lonsitne o OmocuHTe3e Oenka. DTambl cHMHTe3a Oenka: TpaHCKpumuus, TpaHcusauud. [loHsTue
antukonoHa. AxkuentopHas yacte PHK. Tunet PHK: TPHK 1 uPHK. Ilonsitue nonucomel.
[Tonsatue o OwonormyeckuM pacmierieann. ATO, AM® u AJI®. AspoOHOE [bIXaHHE.
beckucnopoaHsplil 3Tan KJIETOYHOTO JbIXaHUs, WIM IIUMKOIM3. KucaopoaHblld 3Tan KIETOYHOTO
neixanus. [ukn Kpebca.

OnacHocth moJiuMepHOro Mycopa. llpobrema yctoitumBoro pasBuTHs. [naBHbIE (DaKTOPHI
Jierpajaliuy U pailoHbl UX NposiBIeHUA. MoJenu pa3BUTHS MUpPA. DKOJOTUS U HOBOE BO33pEHUE
Ha KynbTypy. Kputepun pa3BuTus KyJlbTyphl.

OO6o0menre U cucreMaTu3anus 3HAHUM O CTPYKTYPHBIX YpPOBHAX >KHBOM MaTepuu. Bumsbl
O0uopa3zHooOpasusi: BUIOBOE, TEHETHYECKOE, SKOJOTHYECKOoe, reorpaduieckoe, COLMAIbHO-
3TOJIOTUYECKOE U CTPYKTYPHO-YPOBHEBOE.

OO6o0menre M cucTeMaTH3alus 3HAaHUW 1O YPOBHSIM OpraHU3alul >KUBOM MaTepHu:
OpPraHM3MEHHOM, KJIETOYHOM UM MOJIEKYJIpHOM. MToroBas oOLieHKa 3HAaHUI METOJ0M
OMOJIOTUYECKOTO TECTUPOBAHUSI.

IInannpyembie pe3yabTaThl OCBOCHHS Y4e0OHOI0 MpeaMeTa

OcBoenne yueOHOTO npeaMeTa «bruonorus» Ha ypoBHE OCHOBHOTO 0O0IIero o0pa3oBaHus
JIOJKHO oOecreunuBaTh JOCTIDKEHUE CIEAYIONIMX JUYHOCTHBIX, METampeIMEeTHBIX U
MpeIMETHBIX 00pa30BaTEeNbHBIX PE3YIHTATOB:

JJUYHOCTHBIE PE3YJ/IbTATbHI

Ilampuomuueckoe socnumanue.

* OTHOIIIEHHE K OMOJIOTHH KaK K BaXKHOM COCTaBISIOIIEH KYJIbTYpPbI, TOPAOCTh 3a BKJIAJ
POCCHICKMX U COBETCKMX YYEHBIX B Pa3BUTHE MHUPOBOM OMOJOrHMUECKOW HaykH. I'paxxmaHckoe
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BOCIIMTAHHC:

* TOTOBHOCTb K KOHCTPYKTHBHOW COBMECTHOH JESTEIbHOCTH TpPHU BBIIOJHECHUU
UCCJIEIOBAaHUI U IPOEKTOB, CTPEMJICHUE K B3aUMOIIOHMMAaHHUIO M B3auMoIiomMouu. JlyXoBHO-
HPaBCTBEHHOE BOCIIUTAHUE:

* TOTOBHOCTb OLIEHUBATh MOBEJICHUE U MOCTYIKU C MNO3ULMU HPABCTBEHHBIX HOPM U HOPM
9KOJIOTHYECKOU KYJIBTYPBHI,

* IOHMMAHHE 3HAYUMOCTH HPABCTBEHHOI'O ACIIEKTA JIEATEIbHOCTU YEIOBEKAa B MEIULIMHE
1 OMOJIOTHH. DCTETHYECKOE BOCTIUTAHHE:

* [IOHUMAaHuE POk OHOJOruM B (OPMHUPOBAHUHU SCTETUUYECKOW KYJIBTYpPbl JIMYHOCTH.
Llennocmu nayuno2o nosHanus:

* OpUEHTAIMsl HAa COBPEMEHHYIO CHUCTEMY HAY4YHBIX IPEACTaBICHUN 00 OCHOBHBIX
OMOJIOTMYECKUX 3aKOHOMEPHOCTSIX, B3aMMOCBA3SIX YEJIOBEKAa C MPUPOJHOM U COIMAIBHOM
cpenoi;

* TOHMMaHHME pOJU OWOJIOTHMYECKON Hayku B  (QOPMHUpPOBAHMM  HAYYHOTO
MHPOBO33PEHHUS;pa3BUTHE HAy4YHON JI0003HATENbHOCTH, HMHTEpeca K OHOJIOTHUYECKON Hayke,
HaBBIKOB UCCIIEJI0BATEILCKOM 1€ATEIHHOCTH.

Dopmuposanue Kynbmypsbl 300pP0O8bSI.

* OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3J0POBBIO M YCTaHOBKAa Ha 3/I0pPOBBIH 00pa3
KU3HU (30pOBOE MUTAaHUE, COONIOIEHNE TUTHEHUYECKUX MPaBWJI U HOPM, cOaaHCUPOBAHHBIN
PEKUM 3aHATHN U OT/bIXa, pETy/sipHas GU3nvecKasi akTHBHOCTH);

* OCO3HaHUE MOCIEACTBUM M HEMpPUATHE BPEAHBIX NMPUBBIYEK (YHOTpEOICHUE aTKOTOJS,
HapKOTHKOB, KypeHHE) U HHBIX (opMm Bpena Ais (pU3MUECKOr0 U MCUXUYECKOTO 3/I0POBBS; ©
coOnrofieHre TpaBuil O€30MacHOCTH, B TOM YHCJIE HAaBBIKM O€30MAaCHOTO TOBEACHHUS B
MPUPOIHOM Cpee;

* chOpMHUPOBAHHOCTh HaBbIKa pedIeKCHH, YIpPaBlIeHWE COOCTBEHHBIM SMOIMOHAIBHBIM
COCTOSIHUEM.

Tpyoosoe 6ocnumanue:

* aKTUBHOE y4acTHE B PEIICHUU MPAKTUYECKUX 337au (B paMKaX CeMbH, LIKOJIbI, TOPO/a,
Kpasi) OHOJIOTUYECKOW U SKOJOTMYECKON HAaIlpaBJIEHHOCTH, HMHTEPEC K MPAKTUYECKOMY
W3YYEHHUIO Mpodecchii, CBA3aHHBIX C OHMOJIOTHEH.

Oxonozuyeckoe socnumatue:

* OpUEHTAlMs HAa NIPUMEHEHHE OMOJIOTMYECKUX 3HAHUM NpPU PEIIeHUH 3a7a4 B 00IacTH
OKpPY’KaIoIllel CpeIbl;

* 0CO3HAHUE PKOJIOTHYECKHUX MPOOJIEM U MyTeH UX pelIeHHUS,

* TOTOBHOCTb K YYaCTUIO B TPAKTUYECKON  JIEATENbHOCTH  DKOJOTHYECKOM
HAIPaBJIEHHOCTH.

Aoanmayus obyyarowe2ocs K USMEHAIOWUMC VCI08UAM COYUATLHOU U NPUPOOHOU
cpeovw.

* aJIeKBaTHAas OLICHKA N3MEHSIOIINXCS YCIOBUM;

* MpUHATHE pelieHus] (MHAWBUAYalbHOE, B TPYIINE) B M3MEHSIOUIMXCS YCIOBHIX Ha
OCHOBAaHMU aHaJM3a OMOJIOrHYecKoi HH(popMaIuy;

* IUTAHUPOBaHUE JEMCTBUI B HOBOM CUTyallud HAa OCHOBAaHMM 3HAHMM OHOJOTMYECKHX
3aKOHOMEPHOCTEM.

METAIIPE/IMETHBIE PE3YJ/IbTATBI
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YHuBepcaibHbIe NO3HABATEIbHbIE /IeliCTBUS

ba3zosvie nocuueckue deticmeusi:

* BBISBISATH U XapaKTEPHU30BaTh CYIICCTBCHHBIE MPH3HAKA OHOJOTUYECKHX OOBEKTOB
(s1BHEHMI);

* YCTaHABIMBATh CYIIECTBEHHBIM MPHU3HAK KiIacCU(UKAIIUU OHOJIOTHUYECKHX OOBEKTOB
(sBIEHUMN, TPOIECCOB), OCHOBAHUA ISl OOOOIICHHS W CpPaBHEHHUS, KPUTEPHUH IPOBOJIUMOTO
aHaIn3a;

C Y4€TOM MPEIOKCHHON OHOJIOTUYECKOW 3a/laud BBISBISATH 3aKOHOMEPHOCTH TPOTHBOPEYHUS B
paccmarpuBaeMbIX  (pakTax W HAONIOJNEHUSAX; TpeiaraTh KPUTCPUU  JUIS  BBISIBICHUS
3aKOHOMEPHOCTEN U MTPOTUBOPEUUI;

* BBIABIATH JeunuThl HWHGOpPMAIMH, JAHHBIX, HEOOXOAMMBIX JUIS PEIICHHUS
IIOCTaBIICHHOM 3aJ]a4H;

* BBISBJISATH MIPUYUHHO-CIICICTBEHHBIC CBSI3HM TPU M3YYCHHH OMOJIOTHMYCCKUX SBIICHUN U
MIPOIIECCOB; JIeTaTh BBIBOBI C UCTIOJIB30BAHUEM JICTYKTHBHBIX M HHIYKTHBHBIX YMO3aKIIOUCHHH,
YMO3AKJIIOYECHHH 110 aHaJIOTUH, (POPMYyTUPOBATH THUIIOTE3bI O B3AMMOCBSI3SIX;

* CaMOCTOATENILHO BBHIOMpPATh CMOCO0 pemeHus Y4eOHOW OHOJIOTHYEeCKON 3amadyu
(cpaBHHBaTh HECKOJBKO BAapUAHTOB pEIICHUS, BHIOMpaTh HauOOJee TOIXOISAIHNA C yIETOM
CaMOCTOSITEIIEHO BBIJICIICHHBIX KPUTCPUEB).

baszosvie uccneoosamenvckue deticmeaus.

* HCITOJIH30BaTh BOIIPOCKHI KaK UCCIICIOBATEILCKAN HHCTPYMEHT MTO3HAHUS;

* popmynHpOBaTH BOMPOCH], (PUKCUPYIOLINE Pa3pbIB MEXAY PEalbHbIM U JKeJIaTeIbHBIM
COCTOSTHUEM CHUTYyalluH, 00bEKTa, 1 CAMOCTOSITEIBHO yCTaHABINBATh HICKOMOE U IaHHOE;

* $hopMHUPOBATH TUIIOTE3Y 00 MCTUHHOCTH COOCTBEHHBIX CYXKIECHUW, apryMEHTUPOBATH
CBOIO TIO3UIIMIO, MHEHUE;

* MPOBOJIUTH MO CAaMOCTOSITEJILHO COCTaBJICHHOMY IUJIaHy HaOJIOJeHHE, HECIOMXHBIN
OMOJIOTMYECKUI AKCIEPUMEHT, HEOOJIBIIOE HCCIEJ0BAHUE MO YCTAHOBIEHUIO OCOOEHHOCTEMH
Ouosyormuyeckoro oObekra (mpolecca) H3y4eHHUs, NPUYMHHO-CIECJICTBEHHBIX CBSI3ed U
3aBUCUMOCTEH OMOJIOTHUECKUX 0OBEKTOB MEXKIY COOOI;

* OLIEHMBATh HAa MPUMEHUMOCTh M JIOCTOBEPHOCTh MH(OPMAIIUIO, MMOTYYCHHYIO B XOJ€
HaOJIO/ICHUS U SKCIIEPUMEHTA;

* caMOCTOSATENhHO (opmynupoBaTh OOOOILIEHHS ¥ BBIBOJABI IO  pe3ylbTaTaM
MPOBEIEHHOTO HAOIIOCHUS, SKCIIEPUMEHTA, BIIaJeTh MHCTPYMEHTAMU OLIEHKH JOCTOBEPHOCTHU
MOJIy4YE€HHBIX BBIBOJIOB M 000O0IICHHIA;

* IPOrHO3MPOBATh BO3MOKHOE JallbHEHIIIee pPa3BUTHE OMOJIOTMYECKHUX MPOIECCOB M MX
MOCJIEJICTBUS B aHAJIOTHYHBIX WM CXOJHBIX CUTYaIIHUsX, a TAK)KE BBIIBUraTh MPEANOI0KEHUSI 00
WX Pa3BUTHUU B HOBBIX YCIIOBUSX M KOHTEKCTaX.

Paboma c ungpopmayueri:

* MPUMEHATH Pa3IUYHbIE METOJbI, UHCTPYMEHTBHI M 3ampoChl MpU TMOUCKE U OTOOpE
Oouonorndeckor MHGOPMAIIMKM UITU JAHHBIX U3 UCTOYHHUKOB C YYETOM MPEISIOKEHHON yueOHOM
OMONOTMYeCKON 3a7auu; BeIOMPATh, aHAIM3UPOBATh, CHCTEMATU3UPOBATh U HHTEPIPETUPOBATH
OMOJIOTHYECKYIO0 MH(OPMALIUIO PA3TUYHBIX BUJOB U (DOPM MpeACTaBICHUS;

* HAXOJIUTh CXOJHBIC apTYMEHTHI (TIOATBEPIKIAIOIINE WM OTIPOBEPTAIOIINE OJHY U Ty Ke
UJICI0, BEPCUIO) B PA3IUYHBIX HHPOPMAIIMOHHBIX HCTOYHHUKAX;

* CaMOCTOSITEIPHO BBIOMPATh ONTUMANBHYIO (OpPMY MpeAcTaBleHUs HHPOpPMAIUU U
WJUTIOCTPUPOBATH pelIaeMble 33aa4i HECIOXKHBIMU CXeMaMH, AUarpaMMaMu, WHOW rpadukoii u
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AX KOMOMHAILIUAMH;

* OLICHUBATh HAAEKHOCTh OMOJIOTUYECKON MH(POPMALIUU 10 KPUTEPHSIM, TPEITI0KEHHBIM
yuuTeIeM Ui chOPMYyITUPOBAHHBIM CaMOCTOSITEIBHO;

* 3aIIOMUHATh ¥ CUCTEMaTU3UPOBATh OMOJIOTHUYECKYIO HH(POPMALIHUIO.

Yuusepcanvnvie KoMMyHUKamMueHvie 0elucmeus

Obuwenue:

* BOCHOPUHUMATH W (OPMYIHPOBATH CYXKJICHHS, BBIpAKAaTh OSMOLMU B MpoOIECCce
BBINIOJIHEHUS PAKTUYECKUX U J1a00paTOPHBIX padoT;

* BeIpakaTb ce0s1 (CBOIO TOUKY 3pEHMSI) B YCTHBIX M MUCbMEHHBIX TEKCTaX;

* pacio3HaBaTh HEBEpOAJbHbIE CPEICTBA OOIIEHHUS, MOHUMATh 3HAUEHUE COLIMAJIBHBIX
3HAKOB, 3HATh U PacHO3HaBaTh MPEINOCHUIKM KOH(IMKTHBIX CUTyalluid U CMSATYaTh KOH(IUKTHI,
BECTHU NIEPETOBOPHI;

* [IOHUMAaTh HaAMEPEHHUs JIPYTHUX, MPOSBIIATh YBAKUTEIbHOE OTHOLLIEHUE K COOECETHUKY U
B KOPPEKTHOH (opMe GopMyIHpOBaTH CBOU BO3PAKECHHUS;

* B XOJI¢ JMAIOTa W/WIM JUCKYCCHH 3a/aBaTh BOMPOCHI 1O CYIIECTBY OOCYXIaeMOU
OHMOJIOTMYECKOW TEMBI M BBICKA3bIBATh WJICH, HAIICJICHHBIC HA pelicHUe OMOJIOTHYECKON 3a7auu 1
noiiep kaHue OIaroXenaTeIbHOCTH OOIIEHMS,

* COTOCTaBIATH CBOM CYXKJICHHS C CYXICHHSIMH JPYIMX YYaCTHHKOB JIHAJIOTA,
OOHapYy)XHBaTh Pa3ININE U CXOJCTBO MO3UITHIA;

* TyONWYHO TPEACTABIATh PE3yJAbTaThl BBIMOJIHCHHOTO OHOJIOTHYECKOTO  OITBITa
(’KCTIepuMeHTa, UCCIIeIOBAHMSI, IIPOEKTA);

* CaMOCTOSATENBHO BBIOMPATh (OpPMAT BBICTYIUICHUS C Y4ETOM 3aj1ad IMPE3CHTAIUH U
0COOEHHOCTEH ayTUTOPHH U B COOTBETCTBHH C HUM COCTaBJISTh YCTHBIC M MUChMEHHBIE TEKCTHI C
WCTIOJIh30BAHUEM HJLTIOCTPATUBHBIX MAaTEPHAIIOB.

Cosmecmuas dessmenbHOCMb (COMPYOHULECBO)!

* MIOHUMATh U UCTIOJIH30BATh MPEUMYIIECTBA KOMaHJIHOW M WHANBUAYAJILHOW PaOOTHI IIPH
pelIeHNH KOHKPETHOW OHOJIOrMYecKOUIIPoOIeMbl, 000CHOBBIBATH HEOOXOJMMOCTh ITPHUMEHEHHSI
TPYyIIOBBIX (GOPM B3aUMOICHCTBHS MTPU PEUICHUM ITOCTABICHHON Y4eOHOH 3a/1a4H;

* IPUHUMATP IIeJIb COBMECTHOM IESTEIBHOCTH, KOJUICKTHBHO CTPOUTH NEHCTBHSA MO e
JOCTIDKCHHUIO: PAcIpelieNiAiTh POJIH, JOTOBAapUBATHCS, OOCYXKIATh NpPOIECC H  PE3yJbTar
COBMECTHOH paboThl; yMeTh 0000IaTh MHEHUS HECKOJIBKHX JIIOCH, TPOSIBIATH TOTOBHOCTb
PYKOBOJIUTH, BBITIOJHATH TIOPYYCHUS, 1O TIHHSITHCS;

* IUTAHUPOBATh OPraHU3AIUI0 COBMECTHOM Pa0OTHI, OMPEILIIATh CBOK POJb (C yu4éToM
MPEINOYTCHUH ¥ BO3MOXKHOCTEH BCEX YYaCTHHUKOB B3aUMOJICHCTBUS), PACIpPEICNATh 3adadyu
MEX]ly YWICHaMH KOMaHJbl, YYaCTBOBATh B I'PYIMIOBBIX (popmax paboThl (0OCYXIeHUS, OOMEH
MHEHHSIMUA, MO3TOBBIC IITYPMbI U UHBIE),

* BBITIOJHATH CBOKO YacTh PalOTHI, JOCTUTATh KAYECTBEHHOTO pPE3yibTaTa MO CBOEMY
HaMpPaBJICHUIO U KOOPIAMHUPOBATH CBOU JEHCTBUS C APYTUMU UIICHAMHU KOMAaH/IbI;

* OIIEHMBATh Ka4€CTBO CBOEr0 BKJIaJa B OOIIMIA MPOIYKT MO KPUTEPUSIM, CAMOCTOSTEIHHO
chOpMYTUPOBAHHBIM YYACTHHUKAMHU B3aUMOJICHCTBUS; CpPaBHUBATH PE3YAbTaThl C HCXOTHOM
3amaueld W BKIAJ KaXKJOTO YieHAa KOMaHIbl B JOCTIKEHHE DPE3ylIbTaToOB, pa3fensiTh cdepy
OTBETCTBEHHOCTH U MPOSBIISATH TOTOBHOCTh K IPEOCTABICHUIO OTUETA MEePE/] TPYIIION;

* OBJIQJCTh CHCTEMON YHUBEPCAIbHBIX KOMMYHUKATUBHBIX JCHCTBHNA, KOTOpAs
obecnieunBaeT CcHOPMUPOBAHHOCTH COLMATBHBIX HABBIKOB U HAMOIMOHAIBLHOTO HHTEIUIEKTa
oOyJaronuxcs.
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Ynueepcanvnvie pecynamuenvie deitcmeusn
Camoopeanuzayus:

* BBISIBJISITH TPOOJIEMBI /ISl PEIICHUS B KU3HEHHBIX M Y4EOHBIX CHUTYAIUSIX, UCTIOJIb3Ys
OMOJIOTHYECKUE 3HAHUS,

* OPHEHTHUPOBATHCSA B PA3IUYHBIX TOJIXOAAX MPHUHATHS PENICHUH (MHIUBUIAYyaIbHOE,
MPUHSATHE PEIICHUS B TPYIIE, TIPUHATHAES PEIICHUHN TPYIIIION);

* CaMOCTOSITEIHPHO COCTAaBJISATH ANTOPUTM PEHICHHS 3a7adu (MU €ro 4acTh), BBIOMPATH
cnoco0 pemeHus Y4eOHOW OHOJOTMYECKOW 3amaud ¢ Y4E€TOM MMEIOUIMXCS PECypcoB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH Mpe/IiaraéMble BApUAHThI PEIICHUH;

* COCTaBIIAThH IUIAH ACUCTBHHA (IUIaH peau3allid HaMEUYCHHOTO aJTOPHTMA PEIICHHS ),
KOPPEKTHPOBATh TMPEIJIOKEHHBIA aITOPUTM C YYETOM TIIOJIyYEHUS HOBBIX OHOJIOTHUECKUX
3HaHU# 00 U3ydaeMoM OHOJIOTHYECKOM OOBEKTE;

* 1enaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

Camoxoumponw (pepaexcus):

* BJIQJIETh CIIOCO0aMH CAMOKOHTPOJISl, CAMOMOTHBALINH U pedIeKCHH;

* 1aBaTh aJCKBATHYIO OIEHKY CUTYAIlMH | MIpeIjiaraTh TUIaH e€ H3MCHCHHS,

* VYUTHIBATH KOHTEKCT W TPEIBUICTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH MpH
pelieHnr y4eOHON OWOJIOTMYECKOW 3aJad, aJalTHPOBaTh pEHICHHE K MEHSIONUMCS
00CTOATEILCTBAM;

* OOBSICHATH IPUIUHBI JOCTKCHUS (HEIOCTIDKEHUS) Pe3yIbTaTOB JICATSIIBHOCTH, J1aBaTh
OILICHKY TPUOOPETEHHOMY OIIBITY, YMETh HAXOAUTh MO3UTUBHOE B MIPOU3OIIEIIIEH CUTYyallUu;

* BHOCHTh KOPPEKTHBBI B JEATEIHPHOCTh Ha OCHOBE HOBBIX OOCTOSTEIBLCTB,
W3MEHUBIINXCS CUTYallUi, YCTAHOBJICHHBIX OIMMOOK, BOSHUKIITUX TPYTHOCTEH;

* OIICHUBATh COOTBETCTBUE PE3yiIbTaTa IIEJIU U YCIOBUSM.

IOMOYUOHANBbHBLU UHMENTIEKM.;

* pa3MyaTh, Ha3bIBATh M YIIPABJIATH COOCTBEHHBIMH SMOIIUSMH M SMOIUSAMHU JIPYTHX;

* BBISIBJIATh U aHATM3UPOBATh IPUYUHBI IMOIIHIA;

* CTaBUTH ce0s1 Ha MECTO JIPYroro 4YeJI0BEeKa, IOHMMAaTh MOTHUBBI 1 HAMEPEHHS JAPYroro;

* PEryJIUpOBaTh CIIOCOO BBIPAKEHHS IMOIIUH.

Ipunsmue cebs u Opyeux:

* OCO3HAaHHO OTHOCHUTHCS K IPYrOMYy YEJIOBEKY, €r0 MHCHHIO;

* MPU3HABATh CBOE MPaBO Ha OMIMOKY U TaKOe K€ MPaBO JPYroro;

* OTKPBITOCTb ceO€ U JAPYruM; * OCO3HaBaTh HEBO3MOXKHOCTh KOHTPOJIHMPOBATH BCE
BOKDYT;

* OBIQJETh CHUCTEMOW YHHBEPCAIbHBIX YYEOHBIX PETYISATUBHBIX IEHCTBHI, KOTOpas
obecrieunBaer (OPMHPOBAHHE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSS TMO3HUIIHS
JUYHOCTH), ¥ JKU3HEHHBIX HABBIKOB JIMYHOCTH (YHpaBlieHUS COOOW, CaMOIMCIUILINHBI,
YCTOWYHMBOTO MOBEACHHUS).

Ilpeomemnvimu pesynomamamu uszyuyenus npeomema «buonocusa» e 10 knacce
AGNAIOMCA CT1e0YIOUiUe YMEHUS:

1) chopMHUPOBAHHOCTH TPEACTABICHUNA O POJM W MECTe OWOJIOTHH B COBPEMECHHOM
HAy4yHOW KapTHHE MHpa; MOHHUMAaHHE pOJIW OWOJOTHH B (HOPMHUPOBAHMHM Kpyrozopa u
(YHKIIMOHATBFHOM TPaMOTHOCTH YeJIOBEKa JJIsl pEIIeHHs MPAaKTUIECKUX 33/1a4;

2) BJIaJICHUE OCHOBOIIOJIATAIOIIMMU MOHSATUSIMHU M MPEJICTABICHUSIMU O KHBOW MPUPOJIE,
e€ ypOBHEBOl OpraHW3allid W OBOJIOIUH; YBEPEHHOE TOJIb30BaHWE OHOJIOTUYECKOM

11



TEPMUHOJIOTUEN U CUMBOJIMKOM;

3) BIaJCHHEC OCHOBHBIMH METOJaMH HAay4HOTO TII03HAHHUS, HCIOJIb3YeMbIMH IIPH
OMOJIOTUYECKUX HCCIEAOBAHUSAX JKUBBIX OOBEKTOB M OJKOCHUCTEM: OIMCAaHHE, H3MEpEHHE,
MpoBeCHUE HAOIIOICHUI; BBISIBIICHHE U OLIEHKA aHTPOIIOTCHHBIX M3MEHEHUH B IPUPO/IE;

4) chOopMHUPOBAHHOCTh YMCHUN OOBSICHATH PE3yIbTaThl OMOJIOTHUYECKUX IKCIICPHMEHTOB,
pelaTh eMEeHTapHble OMOJIOITMYECKUE 3aJauu;

5) chopMUPOBAHHOCTh COOCTBEHHOW IMO3UIMHM [0 OTHONICHHIO K OHOJOIMYECKOM
nH(pOpMAINH, TIOTYIaeMON U3 Pa3HBIX UCTOYHHUKOB, K TII00AIHHBIM KOJOTHYECKUM TpolieMam
U TIYTSIM UX PEIICHUSI.

Ilpeomemnvimu pesynomamamu u3zyuenus npeomema «buonocusa» e 11 knacce
AGNANOMCA C1EOYIOuUE YMEHUA:

e OObBsCHATH: posb OHOJOrMU B (OPMHPOBAHMM HAYYHOTO MHPOBO33PEHHUS; BKIIAJ

OMOJIOTUUECKHX TEOPHil B (POpMUPOBAHHE COBPEMEHHOW €CTECTBEHHOHAYYHOU KapTHHBI

MHpa; €IWHCTBO JKMBOM U HEXHMBOW MPUPOABI, POJCTBO >KHUBBIX OPraHHU3MOB;

OTpULIATENIbHOE BIUSHHUE AJKOTO0JIsl, HUKOTHHA, HAPKOTUYECKUX BEIIECTB HAa pa3BUTHUE

3apojblllla 4YellOBEKa; BIUSHUE MYTareHOB Ha OpraHu3M YeJOBEeKa; B3aUMOCBS3U

OpPraHU3MOB M OKPY)KaroIIel cpeibl; MPUYMHBI IBOJIIOLINN;

e Pemare sreMeHTapHble OHOJIOTHYECKHE 3a/a4yd; COCTAaBJISATH OSJEMEHTApHBIE CXEMBI

CKPEILMBAHUS U CXEMBI IIEPEHOCA BEUIECTB U SHEPIUU B IKOCHUCTEME;

e OmuceiBath ocobeli Bua o MOP(HOIOTHIECKOMY KPUTEPHIO;
e BpuBiATH npuCnocoOIeHUST OPraHU3MOB K cpele OOMTaHMs, UCTOUHUKH MYTareHOB B

OKpYXaIOILEH Cpesie, aHTPOIIOT€HHBIE U3MEHEHHS B KOCUCTEMAX CBOEH MECTHOCTH;

e CpaBHHUBaTh: OuoJOTMYECKHME OOBEKTHI, MNPOLECCHl M JeNaTh BHIBOJBI Ha OCHOBE

CpPaBHEHUS;

e AHanmu3upoBaTh W OICHUBATH PA3TUYHBIC TUIIOTE3bI CYITHOCTH JKU3HH, MPOUCXOKICHUS
KU3HU W 4YeJIOBEKa, IJI00ajdbHBIE JKOJOTHYECKHE IMPOOJEeMbl W MYTH HX PEIICHHS,
MOCJIEACTBUS COOCTBEHHOM IEATEILHOCTH B OKPYXKAIOIIEH CpeJie;

e Haxomute wuHpOpMANKMIO O OHOJOTHYECKHX OOBEKTaX B Pa3IUYHBIX HCTOYHHKAX
(yueOHBIX TEKCTaX, HayJHOIOMYJSPHBIX H3JAAHHUAX, KOMIBTEPHBIX 0Oa3ax JIaHHBIX,
pecypcax MHTepHETa) M MPAKTHYECKU UX MCIIOJIh30BaTh;

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC (34 YACOB)

Hazeanue Tema ypoka OcHnognule euovt oesmenvhocmu | Hcnonv3os
pazoena ooyuarwuwuxcsn anue
000opyoosa
HUs
uenmpa
«Touka
Pocmay

12




Beeoenue ¢
Kypc  obweii
ouonozuu (4

y).

1. Conepxxanue u
CTpYKTypa  Kypca
o0mieii  OMOJIOrHuH.
OcHoBHEIC
CBOICTBA KU3HU.

Craymanue 0ObSICHEHUH yIUTEINs.
CamocTosTenbHas padoTa ¢ yueOHUKOM.

2. YpoBHHU
OpraHu3anuu
JKMUBOW MaTEpHUH.

Pabora ¢ pa3naTouHbIM MaTEpUAIOM.
Cnymanue oObsICHEHUN yUUTEIS.
CamocTtosTenbHas padoTa ¢ yueOHHUKOM.

ONEKTPOHHBI
e TaOIuIel U
[UIAKaThL.

3. 3navenue | Cirymanue oObSICHEHUN YIUTEIS.
MPAKTUYECKON CaMocrosTenpHas padoTa ¢ y9eOHUKOM.
OMOJIOTUH. Ot6op ® cpaBHEHHME Marepuaiga IO
Mertombt HECKOJIbKUM HCTOYHHKAM.
OMOJOTUYECKHUX
HCCIEA0BaHUMN.
4. Kupoit mup u | Cinymanue oObICHEHUN yUUTES.
KYJbTYypa. CamocTrosiTenpHas padoTa ¢ yaeOHUKOM.
Pabota ¢ xapToukamu.
PaboTa B mapax.
Buocghepnovin | 1. Yuenne o | Cinymanue oObSICHEHUN yUUTeIs.
YpoeeHb ouocdepe. PaboTa B mapax.

arcusnu (7 u).

PaGora B rpynmax.

2. IIpoucxoxaeHne
’KMBOTO BEIIIECTBA.

Pabora ¢ pa3naTouHbIM MaTEpUATIOM.
Crnymanne 0ObsSICHEHUN yUUTETIs.
CamocrosTenbHas padoTa ¢ yYeOHUKOM.

3. buonormnueckas

Crnymanne 00bsICHEHUH YUUTETIS.

SBOJTIOIIHS B | CamocTosiTenpHas paboTa ¢ yAeOHUKOM.
pa3BUTUH PaGoTa c kapToukamu.
ourocdepsl. PaGoTa B mapax.
Pa6oTa B rpynmax.
[ToaroToBka K KOHTPOJILHOM padoTe.
IToBTOpEHME MPONICHHOTO MaTepurara.
4, KonTtponbHas | Pemenue 3ananuii KOHTPOJIBHON pabOTHI.
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pabora Ne 1.

5. buocdepa xak | Ciymanue oObSICHEHUN YUUTEIS. DNEKTPOHHBI
riio0anbHas Pemienue 3anau. e TabImuIpbl U
IKOCHCTEMA. Pabora B mapax. IUTAKATHI.
Kpyrosopot OcraBneHne Kimacrepa.
BEIIECTB B | Pa3bop wiiacrepa y nocku.
IpUpPOJE.
6. Uenomex xax Pabora ¢ pa3naTouHbIM MaTEpUAIIOM.
KUTEIL OHOCHEpE! Cnymanue oObsICHEHUN yUUTEIS.
1 Cro CBA3L € CamocTrosTenbHas padoTa ¢ yueOHUKOM.
IPUPOJIOH.
7. OKonorueckue Pabora ¢ pa3naTouHbIM MaTEpUATIOM. Pabora ¢
(akropet  m  ux Crnymanue oObsICHEHUN yUUTEIs. repOapHEIM
SHAYCHHC. CamocCTOsITeIbHAs paboTa ¢ yueOHuKkoM. | MaTCPHalIoM
Buozeoyenom | 1. buoreonenos | Pabora B mapax.
uuecKui KaK ocoObIl | PaboTa B rpymmax.
Ypoeens YpOBEHb Pabora ¢ yueOHUKOM.
srcu3nu (8 ). | opraHusanuu PaGora ¢ pa3naTouHbIM MaTEpUATIOM.
JKM3HU, OMo- W | 3amoiHeHHe CBOIHOM TaOIUIIGL.
HKOCHCTEMA.
2. Crpoenne wu | CocraBieHHe OHOTEOIIEHO30B. DJIEKTPOHHBI
CBOMCTBa Pa36op crpoenus BI'TI. ¢ TabmuIbl U
OuroreoreHo3a. PaboTa B rpynmax. TJIaKaThI.
PaGoTa mo kapToykam.
3. JIaboparopnas PaGota B  mapax. Hudposas
pabota Ne 1. PaGoTa ¢ repbapusimu. nmabopaTopust
«IIpucnoco6nenro | BeisiBieHue 3aKOHOMEPHOCTEH | MO AKOJIOTHH
CTh PacTCHUH U MPUCTIOCOOTIEHHOCTH pacTeHui U | (matuuk
KUBOTHBIX K JKUBOTHBIX K YCJIIOBHSIM >KU3HU B JIECHOM | OCBEIICHHOC
yCIIOBUSAM XU3HU B | BI'T». TH,
JIECHOM dopmynrpoBaHue BBIBOJIOB IO | BJIAXXHOCTHU U
OHOTEOIIEHO3E. nabopaTopHOU padoTe. TeMIIepaTyp
bl)
Pabora C
repOapHbIM
MaTepHUaIoM
4. CoBMmectHas | Cnymanue 0ObICHEHUN yUUTeIs.
KU3Hb BUAOB B | PaboTa c yueOHHKOM.
OHOre0lEHO3E. PaGota o yueGHBIM KapTam.
[ToaroToBKa K KOHTPOJIHHOU paboTe.
5. Koutponsnas | Pemenue 3aganne KOHTPOIbHON pabOTHI.
pabota Ne 2.
6.ITpuunHel Pabora B rpynmnax.
YCTOMYMBOCTH Pabora ¢ yueOHUKOM.
OHOTeOIIEHO30B. Pabota ¢ pa3naTouHbIM MaTEpUATIOM.
Ananus AHanu3 KOHTPOJIBHOM pabOTHI.
KOHTPOJBHON Wcnpasnenue ommboOK, JOMYIIEHHBIX Ha
paboTHI. KOHTPOJBHOU padoTe.
7. 3apoxieHue u Pabora B rpynmnax. DNEKTPOHHBI
CMEHa Pabora ¢ yueOHUKOM. e TabnuIbl 1
OHMOTEOIICHO30B. PaboTa ¢ pa3naTouHBIM MaTEepPHAIIOM. TUTaKaThl.
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8. Coxpanenue | Pabota B mapax. [udposas
pa3zHooOpasus Pabora B rpynmax. naboparopust
BI'TI. Caymanue 0ObSICHEHUH yIUTEINS. I10 9KOJIOTUH
DKOJIOTHYECKHE Pabota ¢ nmpo6iieMHBIMH BOTIPOCAMHU.
3aKOHBI OO6cyx1eHrnEe OTBETOB.
PUPOAOTIOIH30BAH
usl.
IHlonynauyuonn | 1. Bun, ero Crnymianve 0ObsSICHEHUM YUUTETIsI. PaboTta c
0-6U008011 KPUTECPUHU U CamocrositenpHas paboTa ¢ yaeOHUKOM. | repOapHbIM
YpoGeHb CTPYKTYpa. Pabora ¢ kaproukamu. MaTepHaIOM
arcuznu (16).
2. JJaboparopHas Pabota B mapax. Hudposas
pabora Ne 2. Pabota c repbapusimu. nmaboparopust
«Mopdonoruuecku | Pabota o MOP(}OIOTUYECKUM | IO SKOJIOTUU
€ KpUTEpHH, KPUTEPHSIM. (maTamk
ucnosb3yemble pu | PaboTta Ha onpenenenre BUIOB. OCBEILIEHHOC
OTIpeeNIeHu N dopmynupoBaHue BEIBOJIOB o | TH,
BHJIOBY. nabopaTopHoO padoTe. BJIQXXHOCTH U
TeMIepaTyp
Bl)
Pabora c
repOapHbIM
MaTepHUaIoM
3. Honynsups Kak Pabora ¢ pazgaTouyHbIM MaTEpUAIOM.
bopma Crnymanue oObsICHEHUN yUUTETIs.
CYMCCTBOBAHIA CamocrosTenbHas padoTa ¢ yYeOHUKOM.
BUJA, ocobas
reHeTh4YecKas
cucrema u
OCHOBHas €JMHUIIA
9BOJTIOIH.
4. Pabota ¢ pazgaTouyHbIM MaTEpUAIOM. INEKTPOHHEL
Bunoo6pazoBanue O m— — ¢ TaOauIbl U
R MPOUECE | camocrosTenbuas paboTa ¢ yaebHukom., | TAKATEL
BO3HUKHOBEHUS
HOBBIX BHJOB Ha
3emuie.
5. Oranel | PaboTa ¢ pa3gaTo4HbIM MaTepHaioM. DJEKTPOHHBI
MPOUCXOKACHUS PaGora ¢ kapToii ypoka. € TaOnuIbl U
YyelnoBeKa. 3akperieHre 3HaHHi 1o TeMe. JTaKaThl.
[ToaroToBKa K KOHTPOJILHOU paboTe.
6.  KoutponbHas | Pemenue 3a1anuii KOHTPOJIBLHOM paOGOTHI.
pabota Ne 3.
7. UYenosek kak | PaGota ¢ pa3maTouHbIM MaTepUAIOM.
YHUKaJIbHBIN  BUJ | PaboTa ¢ kapToif ypoka.
KUBOI Ananu3  ommOOK, JOMYIIEHHBIX Ha
MpUpPOAbI. AHANIU3 | KOHTPOJIbHOM padoTe.
KOHTPOJIBHOU
paboTHI.
8. Ucropus | Crnymanue 0ObsICHEHHH YUUTEINS.
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pa3BUTHSA CamocrositenbHas paboTa ¢ yueOHUKOM.
HBOJIFOLIUOHHBIX Otbop ™ cpaBHEHHE MarTepHuaja IO
njen. HECKOJIbKMM MCTOYHUKAM.

9.  Cospemennoe | Pabota ¢ pa3gaTo4HbIM MaTepHaIoM.
y4eHHE 00 | Cnymanue oObsICHEHUN YUUTEIS.
HBOJTIOLIUH. CemMuHapCKOE 3aHATHE.

10. PesynbpraTel | PaboTa ¢ pa3gaTouHbiM MaTepHaioM.
oo U ee | Cnymanue oObSICHEHUN YUUTEs.
OCHOBHbIE CeMuHapcKoe 3aHATHE.

3aKOHOMEPHOCTH.

11. OcHoBnble | PaboTa ¢ pa3naTo4HbIM MaTEpHATIOM.
HaIlpaBJICHUS Crnymanue oObsICHEHUN yUUTEIs.
HBOJTIOIUH. CemMUHapCKOE 3aHATHE.

12.  OcobGennoctu | Cinynranue 0ObSCHEHUH yIUTEINS.
MOIYJIALIMOHHO- Pabota ¢ npo6ieMHBIMU CUTYaLTUSIMU.
BUJIOBOTO  ypoBHs | Pa3bop  mpemioxkeHwii 1mo  oxpaHe

*Ku3HU. BecemupHas
CTpaTerus OXpaHbl
NPUPOIHBIX BUIOB.

IIPUPOIHBIX BUJIOB.

13. O6001IEHUE U
cUucTeMaTHu3alus
3HAHUWIL.

[ToBTOpEHME MPONACHHOTO MaTepHaa.
PaboTa B mapax.
CamocrosTenpHas
KapTOUYKaM.
[ToaroroBka k KOHTPOJIHHOM padoTe.

paborta 1o

14. O000uieHNE 1
CHCTEMAaTU3alHs
3HAHMUU MO KypCy
ouomorun B 10
KJacce.

[ToBTOpEHME MPONIEHHOTO MaTepHraa.
Pa6oTa B mapax.
CamocrosTenbHas
KapTOUYKaM.
[ToaroToBka Kk KOHTPOJIBHOM padoTe..

paborta 1o

15. HroroBas | Pemenue 3aiannii KOHTPOJIBHON PabOTHI.
KOHTPOJIbHAS

pabora.

16. Ananns | Pabora Haz ommOKkaMu.

KOHTPOJIbHOU Pa30op 3amanuii KOHTPOJIBHOU PAOOTHL.
paboTHI.

11 KJIACC (34 YACA)

Hazeanue Tema ypoka OcHnoenule euodvt oesmenvhocmu | Hcnonv3os
pazoena odyuarwwuxcsa anue
000opyoosa
Hus
uenmpa
«Touka
Pocmay
Opzanusmenn | 1. Opranusmenssiil | Ciaymanue oObsICHEHUH yauTess.
olit  ypoeend | ypoBeHb Xu3HU U | CaMmocTosTeNIbHAs paboTa ¢ yUeOHUKOM.
scuznu (17 u). | ero poib B
TIPUPOJIE.
2. OpranusM Kax Paborta ¢ pa3aToYHbIM MaTepHAIIOM. INEKTPOHHBL
ouocucrema. € TaOIMUIBl U

Caymanue oObICHEHUN YIUTEIS.
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[Iporecchl CamocrosrenbHas paboTa ¢ yY4eOHUKOM. | TUIaKaThl.
KHU3HEICATEILHOCT
Y MHOTOKJICTOYHBIX
OpPraHu3MOB.
3.  Pasmuoxenue | Ciymanue 0ObSICHEHUN YIUTEIS.
OpraHU3MOB. CamocrosiTenpHast paboTa ¢ yaeOHUKOM.
OnmnonotBopenue u | OT0Op W CpaBHEHHWE MaTepuaia 1o
€ro 3Ha4YeHHUE. HECKOJIbKUM HCTOYHHKAM.
4. Pa3zButue | Cnymanue oObICHEHUN yUUTEIS. DNEKTPOHHBI
opraHuszma ot | CaMocrosiTenbHas paboTa C yAeOHUKOM. | € TaONHIlbl U
3apOKICHUS no | Pabora ¢ kaproukamu. TUTaKATHI.
cMepTU PaGora ¢ npe3enranueil.
(oHTOTEHE3). [IpocmoTp BuaeopparMeHToB.
5. W3 wucropuu | Ciymanue oObICHEHUN yUUTEs.
pa3BUTHSA PaGora B mapax.
TE€HETHKH. PaboTa B rpynmax.

Pemrenue reneTnueckux 3aaud.
6. MsMEHIHBOCTE PaboTta ¢ pa3maToYHBIM MaTepHAIIOM. ONEKTPOHHEI
TIpU3HAKOB Crnymianue 00bsICHEHUN yUUTETIs. ¢ Tabmnus! u
OpraHusMa | €¢I cayvocrostenbHas paboTta ¢ yueOHUKOM. TLTAKATBL.
THIIBL PaGota ¢ 1ONOTHUTENBEHBIM MaTEPHATIOM. Pabora ¢

repOapHbIM
MaTepHUaIoM

7. T'enernueckue | Crnymranue oObICHECHUH YUUTEIIS. DJIEKTPOHHBI
3akoHOMepHOCTH, | CamocTrosiTenbHas paboTa ¢ yAeOHUKOM. | € TaOJNHIbl U
OTKPBIThIE I'. | Pabora ¢ kapToukamu. TJIaKaThI.
Meunnenewm. PaGoTa B mapax.

PaGoTa B rpynmax.

Periennie reneTnyeckux 3azad.
8.  Jurubpumnoe | Ciymanue oObICHECHHH YIUTEIIS.
CKpeIllMBaHHUE. Perenuie nocTaBiieHHBIX 3a/1a4.

Pa6oTa ¢ yueOHUKOM.

PaboTa B mapax.

PaboTa B rpynmax.

Pemenue reneTnueckux 3aaay.
9. Pemenne | Cnymanue 0ObICHEHUN yauTeIs.
TEHETHUYECKUX Pemienue reneTndeckux 3aaau.
3a/1ad. PaGora B mapax.

Pabora y nocku.
10. JTaboparopnas | Paborta B mapax.
pabota  Ne 1. | BelmonHeHHe 3aJaHUl 10  PEIIECHHUIO
«Pemenne IreHEeTUYECKUX 3a]1ay.
IKCIIEPUMEHTAIbH
BIX  33Ja4 10
TeHETUKE.
11. T'ememrieciue Pabota ¢ pa3naTouHbIM MaTEpHUATIOM. IMEKTPOHHEI
OCHOBBI CENEKUHH. | (nurrapye 06bACHEHUH YUHTENS. € TaONuIbI U
Bxnag H. H. C 6 6 MJIaKaThbl.

amocTosTeNbHasA paboTa ¢ y4eOHHUKOM.

BasuiioBa B
pa3BUTHE
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CCJICKIIMH.

12. T'enetuka mona | PaboTa B mapax. ONEKTPOHHBI
u  HacinenoBanue, | PaboTa B rpymmax. e TabImuIpbl U
CIICTITICHHOE C Pemienne reHeTmdeckux 3anad. IUTAKATHI.
HIOJIOM.
13. Pabora ¢ mpe3eHTanmen. DIEeKTPOHHBI
Hacnencresennnie Pabota ¢ yueOoHHKOM. e Tabiunel u
0one3Hu yenoBeka. | Pa3dop TE€HETUYECKUX 0oje3HeN | TIIaKaThl.
YeJI0BEKa.
[IpocmoTp BuIEOhparMeHTOB.
OO6cyx/1eHne 0JyYEHHBIX 3HAaHUI.
14. Menuuunckas Pabota ¢ pa3naroyHbiM MaTepuaIoM. OMEKTPOHHBI
reneTnka 1 Crnymianue oObsICHEHUN yUUTETIsI. € Tabmnusl u
AOCTHXXCHIA CamocrosTenbHas padoTa ¢ yYUeOHUKOM. TITaKatbl.
OMOTEXHOJIOTHH.
15. TsopuectBo B | PaGoTa ¢ pazmaTo4HbIM MaTEpPHATIOM.
XKU3HU yenoBeka M | Ciymianue oObSICHEHUN YUUTENs.
oOuiecTBa. CeMuHapcKoe 3aHsTHE.
CocraBiieHne MpOeKTa.
[ToaroToBka kK KOHTPOJIHHOM padoTe.
16. KonrtpospHas | Pemenne 3a1anuii KOHTPOJIBHOW PaOOTHI.
pabota Ne 1.
17. [HapcTtBo | Cnymianue OOBSICHEHUH YYUTEIS.
Bupycsr. PaboTa ¢ 1OTIOTHUTEIFHBIM MaTEPHUATIOM.
Bupychbie CocraBiieHue KiacTepa.
3aboneBanus.AHan | Paz6op BHPYCHBIX
W3  KOHTPOJIbHOH | 3a00JIeBaHMIL. DJICKTPOHHBIC TAOIHIIBI U
paboTHI. TJIaKaThl.
Pa6oTa ¢ BuaeodparmeHTaMu.
Knemounoti 1. Knerounsiii | Cnymanue oObsICHEHUI yIUTEs. DJIEKTPOHHBI
ypoeeHb YpOBEHb CamocrosTenbHas padoTa ¢ yaeOHUKOM. | € TaOJauIbl U
socushu (7 w). | OpraHM3aLuH OTbéop u cpaBHeHHME MaTepuaiga IO | IIaKaThl.
KUBOM MaTepuu U | HECKOJBKUM HCTOYHUKAM.
ero poJib B
npupoJie.
2. Knerka u ee | PaGora B mapax. Muxkpockon
CTPOCHHE. PaGora B rpynmnax. undpoBoi,
Opranounsl  kak | CocTraBieHue ONOPHOM TaOIUIBL. MUKpoIpena
CTPYKTYpHBIE Crnymanue oObsICHEHHH YUUTENs. paThl
KOMITOHEHTBI [TpoBepka 3HaHUH.
[IUTOTTIa3MBlI.
3. Knertounsnii | Cnymanue oObsICHEHUI yIUTEs. DEKTPOHHBI
IIUKJT. Jenenue | PaboTa ¢ MOy IbHBIMU TaOTUIIAMHU. € TaONuIbl U
KJIeTKU — MUTO3 U | PabGoTa c OMOJIOTMYECKUM | TMJIAKATHI.

MeENO03.

KOHCTPYKTOPOM.

4. Crpykrypa u

Caymanue oObsICHEHUH yauTes.

GbyHKIIT CamocrosTenbHas paboTa ¢ y4eOHHUKOM.
XPOMOCOM. Pabora ¢ kapToukamu.
S. Hcropus

Pa3sBUTUA HAYKU O
KIICTKCE.

Paborta ¢ pa3aToYHbIM MaTepHAIIOM.
Caymanue oObICHEHUNA YIUTEIS.
CamocrosTenbHas paboTa ¢ y4eOHUKOM.
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6. Tapmonus u
11e71eco00pa3HOCTh
B JKUBOU IIPUPOJIE.

Paborta ¢ pa3naToYHbIM MaTepHAIIOM.
Cnymanue oObsICHEHUN yUUTEIS.
CamocrosiTenbHas paboTa ¢ yueOHUKOM.
CeMmuHapckoe 3aHsATHE.

IToaroToBka K OHOJIOTUYECKOMY
TECTUPOBAHUIO.
7. buonorndyeckoe | Pemenne  3amaHuii OMOJOTHYECKOTO
TECTUPOBAHUE TIO | TECTUPOBAHUS.
riaase 2.
M?Jleky]l}lp # | 1. MonexynspHslii Pabota ¢ pa3naroyHbiM MaTepuaIoM.
blil  Yypo6eHb | yPOBEHb  KU3HU:

acuznu (10 u).

3Ha4YE€HHWE U pOJIb B
MIPUPOJIE.

Cnymanue oObsICHEHUN yUUTEIs.
CamocTtosiTenpHas padoTa ¢ yaeOHUKOM.
Pabora B rpynmax.

OOGcyx1IeHre BOIPOCOB.

2. OcHoBHEIe Pabora ¢ pa3naTouHbIM MaTEpUATIOM. INEKTPOHHEL

XUMIICCKHC . | Cnymanue oObsICHEHUN yUUTETIS. € Tabmnusl u

COCAMHCHIT XKUBOU | (a1 cTosTenbHAS paboTta ¢ yueOHUKOM. T1aKaTel.

MATCPHH. PaGora B rpynmax.

Crpykrypa u

byHKIIIN

HYKJICHHOBBIX

KHCJIIOT.

3. [Ipouieccrr | Cnymanue 0ObSICHEHUIN YIUTEIIA. DIIeKTPOHHBI

cuHTe3a B kHUBBIX | CaMOCTOsITeNIbHAs paboTa ¢ yueOHUKOM. | € TaOJUIbl U

KJIETKaX. OTbéop u cpaBHeHHME MaTepuaiga IO | IIaKaThl.
HECKOJIbKUM HCTOYHHKAM.
3anoJIHeHHEe OTIOPHOM TaOIUIIBI.

4, [Ipomeccr | PaboTa ¢ pa3gaToyHbIM MaTepraIoM. DIIeKTPOHHBI

onocuHTes3a Oenka. | Penrenue 3amauy. e TaOJuIel U
Crnyimranue o0bsICHEHUH YIUTeIIs. TJIaKaThl.
PaboTta c OounonornyeckuM | buonornueck
KOHCTPYKTOPOM. ui

KOHCTPYKTOP

5. Monekynsapusie | PaboTa ¢ pa3gaTodHbIM MaTepHaioM.

MPOIECCHI Pemenue 3anay.

pacIerneHus. Crnymanue oObsICHeHUI yUUTes.
PaboTa B mapax.

6. Xumunyeckoe | Crymanue oObsSICHEHUHN yUUTENs. DJEKTPOHHBI

3arpsi3HeHue CamocrosTenpHas paboTa ¢ yaeOHUKOM. | € TaOiauIbl U

OKpYy>Karomien Otbéop u cpaBHeHHE MaTepuaia IO | IIaKaThl.

Cpensl KaK | HECKOJIbKMM HCTOYHUKAM.

riobanpHas CeMuHapcKoe 3aHATHE.

JKOJIOTHYECKas Pazbop mpemnoxenuit mo Oopbbe ¢

npobinema. Bpems | sKoJI0TrHYECKHUMHE MPOOIEMaMHU.

JKOJIOTUYECKOU

KYJIBTYPBI.

7. 3axmouenue: | Crnymanue oObSICHEHUH YUUTEINS.

CTPYKTypHBIE CamMocrosTenpHas paboTa ¢ yaeOHUKOM.

YpOBHU OTbéop u cpaBHeHHE MaTepuaiga IIo

OpraHu3aIun HECKOJIbKUM HCTOYHUKAM.
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JKUBOM MaTE€pHUH.

8. O6o06menue | Paborta ¢ pa3naToyHbIM MaTEpUaAIOM.
3HaHUM 10 Kypcy | Pemenue 3anau.

ouosorun 11 | 3akpemuieHue 3HaHUM IO TEME.

KJacca. IToaroToBKa K KOHTPOJIBHOM paboTe.

9. Hrororas | Pemenue 3ananuii KOHTPOJIBbHON paOOTHI.
KOHTPOJIbHAS

pabora.

10. Amnanus | McnpasieHue oumoox.

KOHTPOJIBHOM Pa30op 3ananuii KOHTPOJIBHOM pabOTHI.
paboTHI. Cnymanue oObsICHEHUN yUUTEIS.
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