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Pabouas nporpamMmma
no yue6nomy npeamery «buosiorus»

10-11 kaacce
(¢ uenonmb30BaHkeM U(POBOro U aHATOTOBOro 000PY/10BaHUs IEHTPA €CTEeCTBEHHOHAYUHOH M TEXHOJIOMHYECKOl HanpasiieHHocTed nentpa «Touka poctay)

Cpok peajiH3aliHi NPOrpamMMBbl
(na 2022 /2023 yueOHBIH rox)



IosicHuTeNLHAA 3aNINCKA

JlanHast mporpamma 1Mo OHOJOTHH OCHOBHOTO 0OmImIero oOpa3oBaHusi pa3paboTaHa B COOTBETCTBHH C TPEOOBaHUSAMH OOHOBIEHHOTO
denepaabHOTO TOCYIAPCTBEHHOTO0 00pa30BaTeNIbHOTO CTaHAapTa ocHOBHOTO obmiero oopaszoBanus (PI'OC OOO0) u ¢ yuérom [IpumepHOit OCHOBHON
o0pa3zoBaTenbHON MporpaMMbl OCHOBHOTO 0601mero oopasosanust (IIOOIT OOO) . Ilporpamma HarpaBieHa Ha (OPMHPOBAHNUE €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH YYalllUXCSl ¥ OPraHMU3alMI0 U3yuyeHUs OMOJIOTUU Ha JEATeIbHOCTHOM OCHOBE . B mporpamme y4uThIBarOTCSI BO3MOKHOCTH MpEAMETa B
peamm3anuu  TpeboBanmii ®I'OC OOO Kk 1UIaHUPYEMbIM, JIMYHOCTHBIM M METanpelIMETHBIM pe3yjibTaTaM OOydeHHs, a TaKXkKe pealu3anus
MEXIPEIMETHBIX CBSI3e €CTECTBEHHO-HAY4YHBIX Y4YEOHBIX MPEAMETOB Ha YpPOBHE OCHOBHOro o0mero ooOpaszoBanusi. [Iporpamma BKItOUaeT
pacripenieieHue coJiepKaHusi yueOHOTro MaTepHaia 1o KjaccaM M MPUMEPHbIH 00bEM yueOHBIX YacoB JJIsl M3YYEHUS pa3ZesioB U TEM Kypca, a TaKxKe
PEKOMEHIyeMYI0 TIOCIEI0BAaTENbHOCTh H3YYCHHsSI TEM, OCHOBAaHHYIO Ha JIOTMKE pa3BUTHUS MPEAMETHOTO COAEpKAHHUS C Y4ETOM BO3PACTHBIX
0co0eHHOCTeH 00yJaroImuXxcs

Ha 06aze mnentpa «Touka pocra» oOecriednBaeTcsl peanu3alus OOpa30BaTEIbHBIX IMPOTPAMM E€CTECTBEHHO-HAYYHOW M TEXHOJIOTHMYECKOM
HaNpaBJICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBHHM C TPEOOBAaHUSMH 3aKOHOAATENHCTBA B cdepe o0pa3oBaHUS M C YYETOM PEKOMEHIALWH
@enepanbHOro omepatopa yuebHoro mnpeamera «buonorus». OOpa3oBaTelbHas NMporpamMma IO3BOJSET HHTETPUPOBATh pPeaTH3yeMbIe IOJXObI,
CTPYKTYpY | COJEpKaHue Npu opranu3anuu ooydenus xumuu B 10-11 xmaccax, BRICTpOGHHOM Ha 0a3e JIF000T0 U3 TOCTYIHBIX y4eOHO-METOINICCKUX
komiuiekcoB (YMK). Hcnionb3oBanue obopynoBanus «Touka poctay npu peanusanuu ganaoi Ol mo3BosseT co31aTh YCIOBHSL:

. JUTSL pacCIIMPEHNUs COJePIKAHMUS IKOIBHOTO OMOJIOTHYECKOT0 00pa3oBaHMs;

. U151 TIOBBIIIEHHS TO3HABATEIbHON aKTUBHOCTU O0YYAIOIMXCSl B €CTECTBEHHO-HAYYHOU 001aCcTH;

. JUIS Pa3BUTHUS IMYHOCTH peOEHKa B mpolrecce o0ydeHus OMOJIOTHH, ero CocoOHOCTeH, (OPMUPOBAHUS U YAOBIETBOPEHUS COLUAIBHO
3HaYMMBbIX UHTEPECOB U MOTPEOHOCTEIH;

. it paboThl ¢ OJApEHHBIMH MIKOJBHUKAMHU, OPTaHM3AlMU WX PAa3BUTHSA B PA3IMYHBIX OOJIACTSIX 0Opa30BaTEIbHOH, TBOPUYECKOMH
JesITebHOCTH.

OO0mas xapakrepucTuka y4eOHoro npeamera «buosgorus»

Y4ueOHbIH npeamMeT «buonorusy» pa3BUBACT IMPEACTABICHUA O ITO3HABAECMOCTU JKUBOM npupoabl U METOHaX eé IIO3HAaHUsA, OH IIO3BOJIACT
CCbOpMI/IpOBaTB CUCTEMY HAY4YHBIX 3HAHUHA O >KHUBBIX CUCTEMAaX, YMCHHA HX II0JIydaTb, NPHUCBAWBATb W HNPHUMCHATH B XKHU3HCHHBIX CHTYALUAX
buonornueckas IIOATr0OTOBKa obecreynBaeT MOHUMaHKE O6y‘-IaIOH_II/IMI/IC$I HAay4YHBIX ITPUHIIUIIOB YeJI0BEUECKOM ACATCIIBHOCTH B IIPUPOJC, 3aKIIaAbIBACT
OCHOBBI 3KOJIOTMYECKON KYJIbTYPHI, 3I0pOBOT0 00pa3a >KU3HH .

Lenamu uzyuenusn 6uonozuu Ha ypoBHE OCHOBHOTO OOIIIETO 0Opa30BaHUS SABIISIOTCS:

° q)OpMI/IPOBaHI/Ie CHCTEMBI 3HAHUH O IMpU3HAKaX U Mpoueccax XU3HCACATCIbBHOCTU OMOJIOTMYECKHUX CUCTEM Pa3HOT0 YPOBHA OpTraHU3allNH,

® (bOpMHpOBaHHC CHCTEMBI 3HAaHHH 00 OCOOEHHOCTAX CTPOCHUA, KUBHCACATCIBHOCTU OpPraHu3Ma YCJIOBCKA, YCJIOBHUAX COXPAHCHUS €TO
310POBbS;



* ¢opMUpOBaHHE YMEHHUIl MPUMEHATH METOJAbl OMOJOTMYECKOW HAyKH Ui M3y4yeHHUs OMOJOTMYECKHX CHUCTEM, B TOM YHCJIE U OpraHu3Ma
YeJI0BEKa;

* (hopmHpoBaHNEe YMEHMI HCIOJIB30BaTh MHYOPMAIIMIO O COBPEMEHHBIX JAOCTHKEHMSIX B 00JacTU OMONOTHH Ui OOBSICHEHHs MPOLIECCOB U
SIBIICHUI KUBOH MPHUPOJIBI U )KU3HEACATEIBHOCTA COOCTBEHHOTO OPraHU3Ma;

* ¢hopMUpOBaHHE YMEHHI OOBSACHATH POJb OMOJOTHH B MPAKTUUYECKON NEATENILHOCTH JIIOJIeH, 3HaUeHHUE OMOJIOTMYECKOro pa3HOoOpaszus s
coXpaHeHHs OHOocQepsbl, TOCIEACTBUSA ACITEIHHOCTH YeJI0BEKa B IIPUPOJIE;

* opMHUpOBaHUE SKOJOTUUECKON KYJIBTYPHI B IIEJIAX COXPaHEHUsI COOCTBEHHOTO 3/I0POBbS U OXPAHbI OKPY>KAIOIIEH Cpebl .

Jocmuosicenue yeneii obecneuugaemcs peuwienuem cneoyrwuux 3AJAY:

* pUOOpeTeHNEe 3HAHUKM 00YYalOIIMMUCS O KUBOW MPUPOJE, 3aKOHOMEPHOCTSIX CTPOCHHMS, KU3IHEAEATEIHLHOCTH U CPenoodpasyroleil ponu
OpPTaHU3MOB; YEJIOBEKE KaK OMOCOIMAIHLHOM CYIIECTBE; O POJIM OHOJOTHUECKON HAYKU B MPAKTUUECKOM NS TETbHOCTH JIO/ICH;

* OBJIAJICHUE YMEHUSIMH MPOBOJUTH MCCIEAOBAHUA C HUCIOIB30BaHUEM OHOJOTHYECKOTO0 OOOpYyIOBaHUS W HAOMIOACHHUS 3a COCTOSHUEM
COOCTBEHHOT'O OpPraHU3Ma;

* OCBOEHHUE MPUEMOB PabOTHI ¢ OMOIOTHYECKON MH(POpPMAIIMEH, B TOM YKCJIE O COBPEMEHHBIX JOCTHKEHUSIX B 007acTU OMONIOTHH, €€ aHaIu3 U
KPUTHYECKOE OLICHIBAHNUE;

* BOCIIUTAaHUE OMOJIOTHYECKU U HKOJIOTMYECKU IPaMOTHON JIMYHOCTH, TOTOBOW K COXPaHEHUIO0 COOCTBEHHOTO 3/J0POBbS U OXPaHbl OKPYKArOIIeH
Cpensbl.

Mecto yueOHOro npeamera «bnoJiorusp» B y4eOHOM IIaHe
B cucreme obmiero obpazoBanust «buosorus» npusHaHa 00S3aTEIBHBIM YYEOHBIM HPEAMETOM, KOTOPBI BXOJUT B COCTaB MPEAMETHOM
obnactu «EcTecTBeHHO-Hay4YHbIE IPEIMEThI». YUeOHBIM IJIAHOM Ha e€ M3ydeHue oTBeseHo 69 yueOHbIX yacoB — 1o 1 u B Hepemto B 10-11kiaccax
COOTBETCTBEHHO.

Conep:xanue 00pa3oBaHus MO rogaM 00y4eHust
(mpakTryeckas 4acThb Y4YeOHOIo cojepXaHHs IpeAMeTa yCUJIeHa MaTepuaJbHOTEXHHYecKoM Oa3oi 1eHTtpa «Touka pocrta» / IeTCKoOro
TexHomapka «KBaHTOpHYM», HCIIOIB3YEMOTO JUIs pean3alliii 00pa30BaTeIbHBIX MPOrPaMM B PaMKax IPEoiaBaHus OMOJIOTHH).

10 KJIACC 2022-2023 YYEFHBIH IO/l
Beeoenue ¢ kypc oowieit ouonozuu (4 u).

buonorus — nHayka o xwusHu. Cozpepkanue kypca. [lonstue 6uocucrembl. CBOMCTBA JKU3HU: €IMHCTBO XMMHUYECKOIO COCTaBa, OOMEH BELIECTB U
SHEpPIUH, CAMOBOCHPOM3BEACHUE, CIIOCOOHOCTh K pOCTY U PAa3BUTHIO, DPA3IPAKUMOCTh, AUCKPETHOCTh. Cnenu(uyHOCTh B3aMMOOTHOILICHUN
OpPraHU3MOB CO CPENIOH.



[Tonatue cTpyKTYpbl M ee opranum3zauuu. [IoHATHE CTPYKTYpHBIX YpOBHEH OpraHM3aluu >KU3HH. MHOrooOpaswe ypoBHEH OpraHu3aluu >KU3HU:
MOJICKYJISIPHBIN, KJIETOUHBINA, OpPraHM3MEHHBIH, TOMYJISIIMOHHO-BUA0BOM, OMOTre0eHOTUYECKUH, OnochepHbIi.

W3 ucropun Ouonorun. JlocTrxeHns COBpeMEHHOM Ononoruu. MHTpoayKIus U akkiIuMarusanus. buorexHonorus. buonuka. B3anMocBsa3p Hayku u
npakTuku. TpaaunnonHble MeTO bl OMoaoruu. CoBpeMEHHbIE METO/Ibl: MOAECIUPOBAHNE, MOHUTOPUHT .

Bompocsr mist o6cyxkaenus: 1. Uto takoe kynbrypa? 2. OTpakeHHe B3aMMOJICHCTBHS Y€I0BeKa U MPUPOBI B PA3THUHBIX (hOpMax KyJIbTypHL. 3.
Pounb xuBoi npupoabl B pa3BUTHH KyIbTYyphl. 4. [lepenaua qoctuxeHit KyabTypbl HOBBIM MTOKOJICHUSIM U B TIEPBOOBITHOM OOIIECTBE.
buocgepuwuit yposensv yncusznu (7 u).

ITonsatue Ouochepsl. Crpykrypa Omocdepsl. CpolictBa Ouochepsl. OcobeHHOCTH XHMBOTrO BemlecTBa. (DYHKLIMHU >KHBOTO BELIECTBA: ra3o0Basd,
SHepreTuyecKkas, KOHUEHTpallMOHHas, 1eCTPYKTHBHAs1, cpeaooOpasyomias. Pons sxuBoro Beniectsa B buochepe.
PanHue rumore3bl O NMPOUCXOXKJIEHUM *XHU3HH. buorenes u abuorene3. CamonpousBoibHOE 3apoxkaeHue. ['mnore3a nancrnepmun. CoBpeMeHHbIE
THITOTE3BI POUCXOXKICHHS KU3HU. [IpeqopraHu3mMpl WM KoanepBaTbl. XUMHUYECKas U OMOIOTHYeCKast HBOJIONUS. DTarbl BOSHUKHOBEHHS KH3HH.
Pone mpokapuoT B »Bomronmu xu3HU Ha 3emute. [lonstue apomopdosa. ['ereporpodsl n aBroTpodbl. Ponb sykapuot B 3Bomonuu xKu3HU. Dopmbl
Ha3eMHOM xu3HU. Havano ucropuu Ku3HH.
buocdepa kak Omocucrema. [IpomyneHTB, KOHCYMEHTHI, penyueHThl. buocdepa kak skocucrema. [loHATHE OHOJIOTHYECKOTO KPYroBOPOTA.
Kpyrosopor BeriecTB B nnpupoae. IIpumepsl KpyroBopoTOB BEILECTB B IPUPOJIE.
[Tonsatue o Hoocdepe. DTamnbl Bo3eiicTBUA YenoBeka Ha 6nocdepy. CrocoOsl BO3AEHCTBUS UenoBeka Ha Ouocdepy. YcinoBus coxpaHeHus: ouocepsl.
OcobenHocTu M 3HaYeHHe buocdepHoro ypoBHs. Yenosek kak ¢axTtop B 6mochepe. Hayunas ocHoBa coxpaneHust Ouocepsl. 3ajaud yCTOWYMBOTO
pa3BUTHSL.

Cpenpl KM3HM OpPraHU3MOB Ha 3emJjie: BOJHAs, HAa3eMHO-BO3/YIIHAs, MOYBEHHAs W OpraHU3MEHHas. DKOJOrMuYecKue (PaKTOpbl Cpeabl:
abuoTuyeckue, OMOTUYECKHE U aHTPOIIOTeHHbIE. AHTPOIIOTeHHbIE (PAaKTOPbI: COZHATEIbHBIE U CIIydaliHbIE.
buozeouenomuueckuii ypoeens yncusnu (8 u).
BI'l] kxak yacte 6uochepbl. OCOOEHHOCTH OMOTreOLEHOTUYECKOTO YPOBHS KM3HHU. 3HaUeHHE OMOTeolleHOTHYEeCKOro ypoBHs ku3HHM. CBoiictBa BI'LI.
VYuenue o BI'Ll. Yuenue o0 sxocucreme.
Tpodwuueckas crpykrypa 6uoreoneno3a. Ceru nuranus. [lepuunas u sropuunas nponykuus. [Ipoctpancrsennsie cBsizu B bI'LL. [Tonstue sipycHoctn
1 eMKocTH Ouotona. [ToHsATHE 3KOIOrH4eCcKON HUIIIH.
Tune! cBs3eil n 3aBUCUMOCTel B OroreorieHo3e. Bzaumuo npucnocoOuTenbHble CBOMCTBa — KoaaanTanus. [lonstue Mmumukpun. BzanMusle agantanuu
B Ouoreonenose. KoaBomronronHsle ¢B31 B Ororeonenose. MHoroo0Opasue cBsizeil B OMoreoreHose.



[TonsTre ycroiumBocTu OworeoneHno3a. CpoiicTBa, ompenensromue ycrodumBocTh BI'Tl: GorarctBo BUAOBOTO cocTtaBa W (YHKIIMOHAIBHOE
pasHooOpasue, )KU3HEHHOE IPOCTPAHCTBO, CPe000pa3yIolIe CBOMCTBA BII0B, aHTPOIIOI€HHOE BO3/ICHCTBHE.

[Tonsite cmensl Ouoreomneno3a. Tumnsl cmeH BI'L]. [lepBuunbie u BropuuHbie cykieccuu. Cyrounbie U ce3oHHbie m3MeHeHus: bI'1l. Muoroobpasue
BoaHbIX BI'L]. Tumbl BogHbIX 3K0CHCcTEM. MHOTO0OOpa3ue OMOreoeHO30B CYIIIH.

AHTponorenHoe BiusHue. IIytu coxpanenus 6uoreoneHo3os. Hauano ocBoenust npupoibl JropMu. Hauano KynbTypHOrO OCBOEHUS IPUPO/IBI.
Havano nayuyHoro ocBoenusi mnpuponbl. I[IpomsinuieHHOEe ocBoeHue Ipupoibl. Oco3HaHue poiau uenoBeka B npupone. bI'T] kak uCTOUHHK
Onaromnoy4us o 1eil. DKOJIOrHYECKUe 3aKOHBI IPUPOAONOIb30BAHHUS.

IHonynsyuonno-6uoosoii yposens rncusnu (16).

[Monsatne Buma. Kpurepum Buma: mopdosorndeckuid, (U3NOIOr0-OMOXUMHUYECKUH, TeorpaduyecKuii, HKOJOTHYECKHUH U PENpOIyKTHBHBIMH.
CoBpeMeHHOE peICTaBlIeHHE O BUjie. buonornyeckas KOHIENIUS BUA.

[Monynsauus kak Qopma cymecrBoBanusi Buaa. llomymsmusa kak xkommoHeHT BI'L. Ilomynsimust kak reHermyeckas cuctema. THIBI TOMYJISIUN.
[TomynsioHHBIE OCHOBBI 3BOMIONUU. [loHATHE MUKpOIBOMIOIMH. JBIKYIIME CHITBI M (PAKTOPHI SBOJIIOIIHH.

[Tonstue BumoobpazoBanus. buopaznoobpasue. Crioco6sl oOpasoBanusi BUaoB. [Ipuunnbl BeiMupanus. [lonbiTku cucreMaTu3anuu OMOIOTHUYECKUX

BuoB. CoBpeMeHHas cucremMa opranu3mMoB. CoxpaHeHne 61opa3zHo00pasusl.

IIpoucxoxnenue venoseka. Orpsan npumarsl. CemelictBo ['omuunael. Hanpasienus sBomonyu cemericta ['omuHnn. CTaHOBIEHHE YENIOBEKA Kak
Bua. O011ast 3aKOHOMEPHOCTH IBOJIIOLIUH YEJIOBEKa.

[TonynsairoHHBIE OCHOBBI AHTPOTOreHe3a. YHHKaldbHasi OCOOEHHOCTh Buja Yenmoek pasymubiid. [lonsitue pac. Pacwkl uenoBeka: HerpoujHas,
MOHT'OJIOM/IHAS!, €BPOIIEOUAHAs. [ UITOTE3BI O MPOUCXOKICHUH YEJIOBEKA COBPEMEHHOIO BUJIA.

[Tonsitue O6uonornueckoil sBomonnu. [lonsTHe kpeaunonusme u tpancpopmusme. Teopus Yapnza dapeuna o6 3Bomonnu. @opMbl H3MEHYMBOCTU
OpPraHM3MOB: OIIpe/ielIeHHas U HeomnpeaeneHHas. [IoHsATHe HCKyCCTBEHHOro0 0TOOpa U €CTECTBEHHOI0 0TOOpA.

DopMHUpPOBaHUE CHUHTETHUYECKON TeopuH 3BOMIONUH. COBpEMEHHas TEOpHUS DBOJIOLMU YKUBOTO MHpA. DJIEMEHTAPHBIE €IWHUIIBI, AJIEMEHTapHbBIN
MaTepHall 1 3JIeMeHTapHble (PaKTOPbI BONIIOLKH. [IBIOKyIIME CHiIbl 3BOMIOIMHA. OCHOBHBIE MOJIOKEHUSI CHHTETUYECKON TEOPUH 3BOJIOLINH.
Pesynbpratel sBomonuu. BunoobpazoBanue. EcTecTBeHHas cucTeMa KHUBBIX OpPraHU3MOB. ODYKapHOTBI M MPOKapHOTHI. [IpHcrnocobieHHOCTh U
ananranusi. OCHOBHBIE 3aKOHOMEPHOCTH 3BOJIIOLUH.

buonoruueckuit mporpecc. Apomopdo3s, nanoanantanus, oomas aeresepanus. OCHOBHbIE HAIIPABJICHUS YBOIIOIHH.

Creunguka nonyasiuOHHO-BUOBOIO YPOBHS KU3HHU, €r0 CTPYKTYpa U OpraHu3anus. 3HaueHue MOMyJIsIIIMOHHO-BUA0BOTO ypoBHS. DyHKIIMOHAIbHAS
POJIb OMYJIALMN B IpHpoie. 3HaUeHHE TUKUX BUI0B pacTeHUM. 3HaUeHHEe JUKUX BUIOB )KMUBOTHBIX. | €HOQOH 1 IPUYHUHBI THOENN BUIOB.
[ToBTOpEHME MpoiiIeHHOr0 MaTepuaa o nepBoi U BTopoii raBaM. O6001IeHNE U 3aKpEIUIeHNE 3HAaHUH C TOMOIIBI0 OMOJIOTHYECKOTO TECTUPOBAHUSI.



[ToBTOpEeHHE NMPOHACHHOTO MaTepuaia Mo TpeTbed U uerBepTod rinaBam. OO0OIIEHHE U 3aKpeIieHue 3HAHUN C TOMOIIbIO OMOJIOTHYECKOIrO
TECTUPOBAHUSI.

11 KJTACC 2022-2023 YYEFHBIH I'OJ
Opzanuszmennstii yposens sxcuznu (17 u).
OcoOeHHOCTH OPraHU3MEHHOTO YPOBHSI OPTaHM3ALWU KXU3HHU. 3HAUEHHE OPraHM3MEHHOTO ypOBHA B mpupoge. OpraHu3m — OCHOBHAsl AMCKpETHAs
KUBas €IMHULIA. DBOJIIOIIMOHHOE YUEHUE OPTraHU3MEHHOI'O YPOBHS B IPUPOJIE.
[Tonsitue 06 opranuzmax. CBoiicTBa opranuzma. OpraHu3M Kak OuocucreMa. Buipl perymsiimuu opraHu3Ma: CaMOperyJsiius, TyMopaibHas
perynsanus, HepBHas M HEPBHO-TyMOpalibHasl peryisiuus. MHorokierounble opraHu3Mbl. OOMEH BEIIECTB W MPEBPAICHHs] SHEPTUU B OpraHHU3ME.
Cucrembl KU3HEIEATEIBHOCTH )KUBOTHOTO OPraHU3Ma.
Pasmuoxenue: nonosoe u Oecrionoe. Buabl 6ecrionoro pazmuoxenusi. OCOOEHHOCTH MOJIOBOTO pa3MHOXeHHs. 1107 1 monoBble MPU3HAKK OPTaHU3Ma.
OnnonorBopenue. Bupl omnonorBopenus. MickyccTBeHHOE OIUI0A0TBOpEHKE. J[BOIHOE OII0JOTBOPEHHE LIBETKOBBIX PACTEHUH.
[TonsTrie 06 oHTOreHe3e. DMOPUOHATLHBIN (3apPOJIBIIICBBIN) TIEPUO PA3BUTHS MHOTOKJICTOYHOTO Opranu3Ma — sMOpuorenes. [locTaMOproHaIbHBIH,
WM 110CJI€3apOAbIIEBbIH, nepuol. CTaauu B3pOCIOro OpraHusma.
3apoxaenue renerukn. Pabotel ['peropa Mennaens. XpoMocoMHast Teopust HacleacTBeHHOCTH. OcHOBHBIC TojiokeHust X TH. OTHOIIEHUS TEHOTHTIA |
¢enoruna. [TonsTie o reHoMme.
[Tonatue 06 wu3MeHunBOCTH. HacnencTBeHHass W3MEHYMBOCTB: Moau(puUKanuoHHas ((eHoTUnMUeckas), TeHOTHNHUYEcKas, KOMOWHATHBasd,
MyTalMOHHas. MyrtareHe3, MyTareH, MyTaHT. MyTalMM: €CTECTBEHHbIE M HCKYCCTBEHHBbIE. THIIBI MyTalMii: XPOMOCOMHBIE M T€HHBIE. 3aKOH
«TOMOJIOTHYECKHX PSIIOB HACIEACTBEHHON U3MEHYUBOCTI Y.
Metoael pabotsl I'. Mennens. Yucteie muHun. MoHOrMOpuaHOE, IUrHOpHUIHOEe U TpUruOpuIHoe ckpemrBanue. [lonstue amneneit. ['oMo3urorHeie u
reTePO3UTOTHBIE AJUIeNId. JIOMMHAHTHBIE U PELECCUBHBIE TpU3HAKU. [IepBblil M BTOpol 3aKk0H Menaens. [ unore3a 4ncToThl raMer.
Omnprtel I'. Menaens. Monorubpuanoe u auruOpuaHoe ckpemmBanue. PexkomOunanuu. Tpetuit 3akoH Menpaens. AHaTu3Hpylolee CKpelnBaHue.
OTKJIOHEHHUE OT CTaTUCTUYECKUX 3aKOHOMepHOCTel. ClienyieHHOe HaclleJoBaHUE T'eHOB. | eHeTn4yecke KapThl OpraHu3MOB.
3akperyieHue U CUCTEMATH3alMsl 3HAHWH 10 NEPBOMY, BTOPOMY M TPEThEMY 3aKOHaM MeHens 3a CueT pelleHHs T'eHETHYEeCKUX 3anad. Tumsl
B3alMO/JIEICTBHS T€HOB.
ITonsarue cenexnuu. 3anaun cenekuuu. OCHOBHBIE METObI CENIEKIIMU: UCKYCCTBEHHBIH 0TOOp (Oecco3HATeNbHbI U METOIUYECKUN), THOPHAN3AI U
(BHyTpuBHAOBasS M MexBuaoBas). UHOpunuHr u ayrOpununr. I'eteposuc. Meroasl rubpuansanuu. MonekynaspHas rubpuausanus. MytareHes.
[Tonunnouus. IlepBuyHble M BTOPUYHBIE LIEHTPBI IPOUCXOXKIEHUS KYJIbTYPHBIX PACTEHUH.
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ITonstue nosna. Mexanusm onpenenenus mnosia. Oorenes. AyToCOMHbBIE U ITOJIOBBIE XPOMOCOMBI; MY>KCKHE U KEHCKHE XpOMOCOMBI. ['oMoramMetHoe u
rereporaMmeTHoe coveranue. HaciemoBanue npu3HaKkoB, CIEIVIEHHOE C MOJIOM. ['oMoraMeTHbIi M rereporaMeTHbId mojl. ['eModmins u 1aabTOHU3M.
Posibp ayTOCOMHBIX XpOMOCOM.

OcobenHoctu reHeTHKH 4eioBeka. OCHOBHOE HaIlpaBliCHHE TE€HETHKH dYenoBeka. llonstue kapuotuma. Myrtaumu. HacneacrtBenHsie Oone3Hu.
MynbsTudakropusie 3ad6oneBanus. ['eHusie 601e3H1. XpoMocoMHbIe 0osie3HH. MoHOcoMHUsI. MeTOoIbl JICUeHHS.

[IpenMer u 3a7aud MeIUMLMHCKON TeHETHKH. buosThueckuil xojaekc. DTHYECKHE MPUHLHUIBI MEAMIIMHCKONW reHeTHKU. [loHsTHe OHOTEXHOIOTHH.
I'ennas nnxenepus. CoBpeMEHHBIE aclIeKThl OMOTEXHOJIOTUYECKUX UCCIeIOBAaHUN. DTHUECKHE aCIIEKThI KIIOHUPOBaHUS.

I'ére Morann Bonbdranr. KuzneHnHslil nuki yenoseka. BrickaspiBanus guinocodos: Dpux @pomm, Hukonait Anekcannposuu bepases.

[ToHsiTHE O BUpycax Kak opraHu3Max. SIBiseTcs U BUPYC KUBBIM OpraHu3MoM. Kakumu cBOMCTBAMHU JKUBBIX OPraHU3MOB 00J1a/1al0T BUPYCHI.
Crpoenue u cBoiictBa BupycoB. [IpoHukHOBeHHE BUPYCOB B KieTKU. [Ipoucxoxaenue BupycoB. Bupycsl kak Bo30ynutenu 3adoneBanuii. CIIN/I.
OPBU, rpumni.

Knemounwuii ypoeens sncusnu (7 u).

Kierka — npezncraBuTenb KJIETOYHOIO YPOBHSI JKU3HM. 3HAUEHHUE KJIETOYHOI'O YPOBHS JKMBOM MaTepuUU. 3HAYEHHME KIIETOYHOro ypoBHsA. OCHOBHas
€IMHUIIA KU3HH U dJIEMEHTapHas popma KU3HHU.

OBonronus NepBUYHON KIETKU. JlanpHelee ycnoxkHeHue KieTkd. OcHOBHbIE YacTH KiIeTKU. [IoBEpXHOCTHBIN KOMILIEKC KIETKU. [luToruiasma u ee
cBoiicTBa. OpraHou il Kak CTPYKTYpHbIE KOMIIOHEHTHI [IUTOILIA3MBI.

XKuznp kineTku. DTanbl KJIETOYHOrO LIMKIIA: MEPBBIA U BTOPOM. J[JIUTENBHOCTH >KM3HM KIETKH. [leneHue kieTku. MUTO3 WIKM HENpsIMOE JelIeHne
KJIeTKU. buonornyeckoe 3HaueHue MHTO3a. Meio3 — penpoayKTHBHOE jAeneHue kieTku. CpaBHeHHE MUTO3a U Melo3a. buonormdeckoe 3HaueHue
Meno3a.

[Tonarue o xpomocomax. CTpykTypa XpoMocoM. HerncroHoBsle U TMCTOHOBBIE OC€JIKM. YPOBHU KOMIIAKTHU3AaLUU XpoMaTHHA. DYHKIUU XPOMOCOM.
I'enetnyeckuit kon. Tpanckpunuus.

Hayka o xnerke — nuronorus. [lonarne o knerke. AHuManekynu. IlepBbie mosio)keHns KIeTo4Ho Teopun. PazButue yuenus o kinetke. CoBpeMeHHas
KJIETOYHAs TEOPHSL.

[Tonsatue nenecoodpazHoctu U rapMoHUU. COOTHOIIEHHE TApMOHUU JKMBOM KJIETKM M FapMOHUU MHpa. B3aMMOCBs3b U pa3HUIA MEXy MOHATUAMHU
«TapMOHUS» U «IIPUPOJOCO0OPAZHOCTHY.

O00011IeHNE U CUCTEMATU3ALMs 3HAaHUH 110 TJIaBe 2.
Monexynapuuwtit yposens sxcuznu (10 u).



OCOoOEHHOCTH MOJIEKYJIAPHOTO YpOBHS >Ku3HHU. [lomumepsl M1 MoHOMepbl. DU3HKO-XMMHUYECKHE CBOWCTBa MOJIEKyJ. buonormueckue ¢GyHKIUN
MoJieKyl1. CTpyKTYpHBIE 2JIEMEHTBI MOJIEKYJISIPHOTO YPOBHSI sKHU3HU. OCHOBHBIE ITPOLIECCHI, 3HaUeHHE U opranusanus MY K.

Heopranuueckue BelecTBa: Boja, MUHEPAIbHBIE COJIM, JBYOKHUCH YIJIEpOJa, KUCIOTHl U OCHOBaHUsA. OpraHWYecKUe BELIECTBA: YIJIEBOAbI, JIUIIUIDI,
6enxu u HykienHoBbie kucioTsl. Ctpykrypa JIHK n PHK. Perukanus JTHK.

Cunte3 kak yacte Merabosmsma. [lonstue merabosmsma. [lonstue OuocuHTe3a u (ortocunHreza. CBeroBas W TeMHOBas (a3bl (OTOCHHTE3A.
®otocutemsl. [lukn KansBuHa.

[Tonatue o OmocuHTe3e Oeinka. DTanbl cCUHTe3a Oenka: TpaHCKpunuus, TpaHcaauus. Ilonstue antukonona. AkuentopHas yacts PHK. Tunst PHK:
TPHK u nPHK. IlonsTue nonucomel.

[Tonsitue o Ouonornyeckum pacierieHun. ATO, AM® u AII®. AspoOHoe apixaHue. beckuciopoaHbIi 3Tan KIETOYHOIO JbIXaHUS, WIN TIIUKOJIN3.
Kucnoponnsliii atan kinerounoro asixanus. [{ukin KpeOca.

OmnacHocth monmuMepHoro mycopa. [Ipobrnema ycroitunBoro pa3Butusi. [ maBHble (HaKTOPHI ATPagalliy U PAailOHBI UX MPOSBICHUA. MoIeIH pa3BUTHUS
Mupa. DKOJIOTUsl U HOBOE BO33pEHHE Ha KyNIbTypy. Kputepuu pa3BUTHS KYIbTYpBHI.

O06o0uieHre u cucTeMaTH3anys 3HaHUH O CTPYKTYPHBIX YPOBHSIX KHBOM MaTtepuu. Buisl 6Mopa3Hoo0pas3us: BUIOBOE, TEHETHUECKOE, IKOJIOTHUECKOE,
reorpaguueckoe, COUalIbHO-3TOJIOIUYECKOE U CTPYKTYPHO-YPOBHEBOE.

O060061ieHre U cucTeMaTH3alus 3HAaHUH 110 YPOBHSM OpraHU3alluy KUBOW MaTepUH: OpraHM3MEHHOM, KJIIETOUHOM M MoJeKynsspHoM. Mtorosas
OLIEHKAa 3HAaHUH METO0M OHMOJIOTHYECKOT0 TECTUPOBAHUS.

Ilnanupyembie pe3yJbTAThI OCBOCHHS Y4e0OHOI0 NMpeaMeTa
OcBoenne yqe6H0r0 npeamMeTa «buonorus» Ha YPOBHE OCHOBHOT'O O6IJ.[€FO 06pa3OBaHI/IH JOJIDKHO obecreynBaTh AOCTUIKCHUC CJICAYIOIIUX
JIMYHOCTHBIX, MCTAITPCAMETHBIX U IPCAMETHBIX 06p330BaT€J'II)HI)IX PE3YIbTATOB!:

JIUYHOCTHBIE PE3YJIbTATHI

Ilampuomuueckoe socnumanue:

* OTHOILIEHUE K OMOJIOTUU KaK K BaKHOW COCTaBIISAIONIEH KYJIbTYpPbl, TOPJOCTD 3a BKJIAJ POCCUMCKHUX U COBETCKMX YUEHBIX B pa3BUTHE MUPOBOU
Ouosiornyeckoil Hayku. I'paskjaHCKOe BOCIIUTAHUE:

* TOTOBHOCTh K KOHCTPYKTHUBHOW COBMECTHOM JEATEIbHOCTH IIPH BBIOJIHEHUH UCCIEAOBAHUN U MPOEKTOB, CTPEMJIEHNE K B3aHMOIIOHUMAaHHIO
Y B3aUMONOMOIIU. J[yXOBHO-HPAaBCTBEHHOE BOCIIUTAHHUE:

* TOTOBHOCTh OLICHWBATh MOBEICHHE U MOCTYNKHU ¢ MO3ULIUHA HPABCTBEHHBIX HOPM U HOPM 3KOJIOTHYECKOM KYJIBTYPHI;

* IOHMMaHUe 3HAYMMOCTH HPABCTBEHHOT'O acIleKTa JIeATeIbHOCTH YeJIOBeKa B MEAMIIMHE U OMOJIOTUU. DCTETHYECKOE BOCTIUTAaHHE:

* IOHMMaHHUE POJIU OMOJIOTUU B (POPMHUPOBAHUH ICTETUYECKON KYIbTYPbI IUYHOCTU. [lenHocmu HayuHo20 NO3HAHUA:
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* OpUEHTAIIMS HA COBPEMEHHYIO CHCTEMY HAyUYHBIX MPEACTABICHUN 00 OCHOBHBIX OMOJIOTHUYECKUX 3aKOHOMEPHOCTSX, B3aMMOCBSA3SIX YeJIOBeKa
C IPUPOJIHON U COLIMATIBHOM CPENON;

* IOHUMAaHHE POJIU OMOJIOTUYECKON HayKu B (POPMUPOBAHUU HAYYHOI'O MHUPOBO33PEHUS; pa3BUTHE HAYyYHOU JTHOO03HATEIHHOCTH, HHTEpECa K
OMOJIOTNYECKOIl HayKe, HAaBBIKOB HCCIIEI0BATEIbCKON IEATEIIbHOCTH.

Dopmuposanue Ky1bmypsbl 300pP0O8bSI.

* OTBETCTBEHHOE OTHOILICHHE K CBOEMY 3J0POBBIO M YCTAaHOBKA Ha 3/I0POBBII 00pa3 »HU3HH (340POBOE MHUTAHUE, COONIIOICHUE TUTUEHUYECKUX
MIpaBWJI U HOPM, cOATAHCUPOBAHHBIN PEKUM 3aHATUH U OTAbIXA, PETYyJspHas pu3ndeckas akTUBHOCTD);

* OCO3HAHHWE TOCJIEICTBHIA W HEMPHUATHE BPEIHBIX NMPUBBIUEK (YMOTpeOJeHHE AIKOToJst, HApKOTHKOB, KYpeHHE) W WHBIX (OpM Bpeda JUIs
(bU3MYECKOTO U MICUXUYECKOT0 3[J0POBBS; * COOJIOIEHNE MPaBUil 0€30MIaCHOCTH, B TOM YHCIIe HaBBIKU 0€30M1aCHOTO MOBEACHUSI B IPUPOIHOMN CPEE;

* ¢(hOpMUPOBAHHOCTH HABBIKA PE(PIEKCHH, yIIpaBlieHHEe COOCTBEHHBIM YMOLIMOHAIBHBIM COCTOSTHHEM.

Tpyoosoe 6ocnumanue:

* AKTUMBHOE YyYacTH€ B pEUICHUM INPAaKTUYECKUX 3a7ad (B paMKax CEMbM, ILIKOJbI, IOpoja, Kpas) OHOJOrMYEcKO M 3KOJIOTMYECKOU
HAIMPaBIEHHOCTH, UHTEPEC K MPAKTUUECKOMY U3YUECHUIO MPOQPECCHA, CBA3aHHBIX C OMOIOTHEH.

DKonocuueckoe 60cCnumaHue:

* OpHUEHTaIMs Ha PUMEHEHHE OMOIOTHYECKUX 3HAHUN MIPH PEIICHUH 3aa4u B 00J1aCTU OKPYXKAIOIIEH Cpe/ibl;

* OCO3HAHUE YKOJIOTUIECKUX MPOOIIEM U ITyTEH MX PEIICHUS;

* TOTOBHOCTb K YYaCTHIO B MPAKTUYECKON JEATEIbHOCTH SKOJIOTHUECKON HAPaBICHHOCTH.

Aoanmayus 0byuarowe2ocs K U3MEHAIOWUMCS YCA0BUIM COYUANbHOU U NPUPOOHOLL CPeOb.

* aJIeKBaTHas OLIEHKA U3MEHSIOIUXCS YCIOBUM;

* IPUHATHE pEIIeHUs (MHANBUAYAILHOE, B TPYIIIE) B M3MEHSIOIINXCS YCIOBUAX Ha OCHOBAHWH aHAIHM3a OMOJIOrHYecKoi HH(popMaIum,

* IJITAaHWPOBAHUE EHCTBUI B HOBOM CUTyallud HA OCHOBAaHMM 3HAHUI OMOJIOIMYECKHX 3aKOHOMEPHOCTEH.

METAIIPE/IMETHBIE PE3YJIbTATBI

YHuBepcanbHble NO3HABATE/IbHbIE 1€ICTBUA

baszosvie noeuueckue oeticmaus:

* BBISIBJISITh U XapaKTEPHU30BaTh CYIIECTBEHHbIE IPU3HAKU OMOJIOIMUECKUX 0OBEKTOB (SIBJICHUI);

* YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIacCHU(PUKAIMN OMOJIOTHUYECKHUX OOBEKTOB (SIBJICHUH, MPOIECCOB), OCHOBAHUS JJII 000OIIEHUS U
CpaBHEHHMSI, KPUTEPUU MPOBOJUMOIO aHAIN3a; C YYETOM MPEASIOKEHHON OHOJIOrMYecKod 3ajaud BBIABIATH 3aKOHOMEPHOCTH M MPOTHBOPEYHS B
paccMmatpuBaeMbIX (hakTax ¥ HaOJIIOIEHUAX; MpeyiaraTb KpUTEPHUH JUIsl BHISIBJICHHS 3aKOHOMEPHOCTEHN M POTUBOPEUNIA;

* BBIBJIATH AepUUIUTHI HHPOPMAIIUH, JTaHHBIX, HEOOXOAMMBIX JJISl peIIeHHs TOCTABJICHHOM 3a/1auu;

* BBIABIISATH IPUYMHHO-CIIECTBEHHBIE CBS3M IMPH HM3YyYEHUH OMOJIOTHYECKUX SIBJIEHUN M IPOLIECCOB; JI€NaTh BBIBOJABI C HCIOJIb30BAHUEM
JeTyKTUBHBIX M MHIYKTUBHBIX YMO3AKIIOUEHNUH, YMO3aKIIFOUCHUH TI0 aHAJIOTHH, (POPMYITUPOBATh TMIIOTE3bI O B3aUMOCBS3SIX;
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* CaMOCTOSITEJIbHO BbIOMpPATh CHOCOO pelleHus ydyeOHOH Onosorndeckoil 3azauu (CpaBHUBaThb HECKOJIBKO BapMaHTOB pEILEHMs, BHIOWPATh
HanboJee MOAXOIAIMHNN C yUETOM CAMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPHUEB).

bazosvie uccnedosamenvckue oelicmeusi:

* MCII0JIB30BATh BOIIPOCHI KaK MCCIIEA0BATEIbCKUN HHCTPYMEHT [IO3HAHUS;

* (opmynupoBaTh BOIPOCHI, (PUKCUPYIOLINE PA3PHIB MEXKAY PEAJIbHBIM U JKEJIaTEIbHbIM COCTOSIHUEM CUTYalluu, 0OBEKTa, U CaMOCTOSTENbHO
YCTaHABJIMBATh HCKOMOE U JAHHOE;

* (hopMupoBaTh runoTe3y 00 UCTUHHOCTU COOCTBEHHBIX CYXIEHUH, apryMEHTUPOBATh CBOO MO3ULIMIO, MHEHHE;

* IPOBOJUTH 10 CAMOCTOSITEIIPHO COCTABICHHOMY IUIaHY HAaOIIO/ICHUE, HECTIOXKHBINA OMOJIOTHYECKUI YKCTIEPUMEHT, HEOOIIBIIIOE UCCIICIOBAHHE
10 YCTaHOBJIEHHIO 0COOEHHOCTEN OMosoruyeckoro o0bekTa (Imporecca) U3ydeHus, IpUIMHHO-CIIEICTBEHHBIX CBA3EH U 3aBUCUMOCTEN OMOIOrMYECKHX
00BEKTOB MEXKIY COOOM;

* OLICHMBATh Ha IPUMEHUMOCTb U JIOCTOBEPHOCTh HH(POPMALIUIO, TOJIYYCHHYIO B X0/1¢ HAOIIOIeHUS U HKCIIEPUMEHTA;

* CaMOCTOATENILHO (POPMYIMPOBATH OOOOMICHHWSI W BBIBOJABI IO pe3yjibTaTaM IMPOBEACHHOTO HAONIONEHUS, HKCIEPUMEHTA, BIAJCTh
MHCTPYMEHTAMHU OLIEHKHU JIOCTOBEPHOCTH MOJY4YE€HHBIX BHIBOJIOB U 0000ILEHMIA;

* MPOTHO3MPOBATh BO3MOXKHOE JalIbHEHIIee pa3BUTHE OMOJIOTHYECKIX MPOIIECCOB U UX MOCIIEACTBUS B aHAJIOTHYHBIX MITM CXOJHBIX CUTYAIHSIX,
a TaK)Ke BBIBUTaTh MPEIIOI0KEHNU 00 UX Pa3BUTUHU B HOBBIX YCIOBHUSAX M KOHTEKCTaX.

Paboma ¢ ungpopmayueii:

* IPUMEHATH Pa3IMUHbIE METO/Ibl, UHCTPYMEHTBI U 3aIPOChI IIPH MOMCKE U 0TOOpE OMOI0rnyeckoi HHPOPMALUU MU JTAHHBIX U3 HICTOUHUKOB C
y4€TOM MpeJIOKEHHOW y4ueOHOM OMOJOTrMYecKod 3ajauyd; BBIOMpPATh, aHAIM3UPOBATh, CUCTEMATU3MPOBATh U HMHTEPIPETHUPOBATH OMOJOTHYECKYIO
MHGOPMAIHIO PA3INYHBIX BUAOB U (pOpM NpeCcTaBICHHUS;

* HAXOAWUTh CXOJHBIE apryMEHTHI (IOATBEPKIAIOIINE WM ONPOBEPralolliue OJHY U Ty K€ HJCI0, BEPCHIO) B Pa3INYHbIX MH(POPMAIMOHHBIX
HCTOYHHKAX;

* CaMOCTOSITENIbHO BbIOMpaTh ONTHMAJIbHYIO (OpMY MPEICTaBICHUS HHPOpPMAIMM U WUIIOCTPUPOBATh pElIaeMble 33Jaud HECIOXKHBIMU
cXeMaMH, AMarpaMMaMu, HHOH rpadukoil 1 uX KOMOUHALUAMUY;

* OLIEHUBATh HAJIEKHOCTh OMOJIOrMYECKON HHPOPMAIUH 110 KPUTEPUSAM, MPEAJIOKEHHBIM YUUTEIEM WK cHOPMYIUPOBAHHBIM CAMOCTOSTEIBHO;

* 3aIIOMHHATh ¥ CUCTEMATU3UPOBATh OMOJIOIMYECKYI0 HHPOPMALIUIO.

Yuusepcanvnvie kommyHuxamuenvie 0eticmeus.

Oobwenue:

* BOCIIPUHUMATH U (POPMYITUPOBATh CY>KACHUS, BBIPAXKaTh SMOLIUHU B IMPOLIECCE BHIMOIHEHUS MMPAKTHUECKUX U TAOOPAaTOPHBIX padoT;

* BeIpakaTh ce0s (CBOIO TOUKY 3PEHHUSI) B YCTHBIX U MTUCbMEHHBIX TEKCTaX;

* pacro3HaBaTh HeBepOaJbHBIE CPEACTBA OOIEHUS, TMOHMMATh 3HAYEHHE COLMAJIbHBIX 3HAKOB, 3HATh W pPAclO3HaBaTh MPEANOCHUIKU
KOH(MJIMKTHBIX CUTYallMi U CMATYaTh KOH(QIUKTHI, BECTH I1EPETOBOPHI;
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* [OHMMATh HAMEPCHHUs APYTHX, MPOSBIATh YBAXHTEIHHOE OTHOIICHHE K COOCCETHHKY W B KOPpPEKTHOW (opme (GOopMylInpoBaTh CBOU
BO3PaKCHUS,

* B XOJI¢ JIMaJiora W/WIIM TUCKYCCHH 3aJ1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMO OMOJIOTHYECKON TEMbI U BHICKA3bIBATH HJICH, HAIICJICHHBIC
Ha peleHne OMOJI0OrMYecKOr 3aaul U NoIep KaHue OJ1aroKenaTeIbHOCTH OOLICHNUS;

* COTOCTABIISITH CBOM CYXKJCHHUS C CY)KJICHHSIMHU JAPYTHX YIaCTHUKOB JTMAIIOTa, OOHAPYKUBATh PA3IMYUE U CXOJICTBO MO3UIIHN;

* MyOJUYHO TPEJCTABNIATH PE3YIbTAThI BEITOJTHEHHOTO OMOJIOTHYECKOTO OMbITa (IKCIIEPUMEHTA, UCCIICIOBAHMS, TPOCKTA);

* CaMOCTOSITEIIBHO BBIOMpATh (OPMAT BBICTYIUICHHS C y4ETOM 3a/a4 NMPE3CHTAMU U OCOOCHHOCTEH ayJWTOPUU U B COOTBETCTBHU C HHUM
COCTaBJISITh YCTHBIC U TUCHMEHHBIE TEKCTHI C HCIIOIH30BAaHUEM HIUTFOCTPATUBHBIX MATCPHAIIOB.

Coemecmuas dessmenbHOCMb (COMPYOHUYLECMB0):

* [IOHUMAaTh W UCIOJB30BaTh MPEUMYIECTBA KOMAHIHON W WHIUBUIYATHHONW PaOOTHI MPU PEHICHUH KOHKPETHOW OMOJOTHYECKON MPOOIIeMEI,
000CHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHHUS TPYIIIOBBIX (HOPM B3aUMO/ICHCTBUS TPU PEIICHUH ITOCTABICHHOW yu4eOHOM 3a/1auu;

* IPUHUMATH II€JTb COBMECTHOU JIEATEIHPHOCTH, KOJUICKTUBHO CTPOUTH JACHCTBHS MO €€ MOCTIKEHUIO: PaCIpeeNsiTh POJIH, TIOTOBAPHBATHCS,
00CYX1aTh MPOLIECC U PE3YJIbTAT COBMECTHOM pabOThI; yMeTh 0000111aTh MHEHHUSI HECKOJIBKUX JIFOJICH, TPOSBIISTh TOTOBHOCTh PYKOBOIUTb, BBIIIOJIHSTH
MOPYYCHUSI, TIOJIHHSITHCS,

* [JIAHUPOBATh OPraHU3AIMI0O COBMECTHOW Pa0OTHI, ONMPENENISITh CBOK POJb (C YYETOM MPEIINOYTCHUH M BO3MOXKHOCTEH BCEX YYaCTHHKOB
B3aMIMOJICHCTBUS), paCIpeeIsITh 3aJa9d MKy YWICHAMH KOMaHJbI, y4aCTBOBaTh B IPYNIOBBIX (hopmax paboThl (00CYXKIEHUS, OOMEH MHCHHSIMH,
MO3TOBBIC IITYPMbI M UHBIC),

* BBINIOJIHATH CBOIO YacTh PAaOOTHI, JIOCTUTATh KAUYECTBEHHOTO pE3yJIbTaTa MO CBOEMY HANpPAaBICHUIO W KOOPIUHUPOBATH CBOM JICHCTBHUS C
JIPYTUMHU YJIEHAaMU KOMaH/Ibl;

* OIICHWBATh KAueCTBO CBOCTO BKJIaJa B OOIMMUNA TPOAYKT IO KPHUTEPUSAM, CAMOCTOSATEIHHO COHOPMYITUPOBAHHBIM YYaCTHUKAMU
B3aMMO/ICHCTBUS; CPAaBHUBATh PE3YNbTAThl C MCXOAHOM 3a/adeil W BKJIAJ KaXJOTO WieHa KOMaHAbl B JOCTHKEHHE PE3yJbTaTOB, pasleisTh chepy
OTBETCTBEHHOCTH U TIPOSBIISITH TOTOBHOCTH K TPEOCTABICHHUIO OTUETA TIEPE]T TPYIIIOH;

* OBJIQJIETh CHUCTEMON YHHUBEPCAIbHBIX KOMMYHHKATHUBHBIX NEHUCTBUH, KOTOpas obecredynBaeT c(hOpMUPOBAHHOCTh COIMAIBLHBIX HABBIKOB W
HMOIIMOHAIBHOTO WHTEIUIEKTa 00YJarOIIUXCSI.

Ynueepcanvnuie pecynamuenvie oeitcmeun

Camoopeanuzayus:

* BBISIBIIATH TIPOOJIEMBI JUTsSl PEIICHUS B )KU3HEHHBIX M YICOHBIX CHUTYAIUAX, UCIIONIB3Ysl OMOIOTHYCCKHE 3HAHMUS,

* OPHEHTHUPOBATHCA B PA3NMUYHBIX MOJIXOJaX MPUHATUS PElIeHUN (MHIUBUAYATbHOE, MPUHATHE PEHICHHUs B TPYIMIeE, MPUHATHE pEIIeHUN
TPYIIIOiA);

* CaMOCTOSITENTFHO COCTaBJISATh AITOPUTM pElIeHUs 3a/a4yd (WM €ro 4acTh), BBIOMpPATh CIIOCOO pelieHus: yueOHOUW OMOJIOTMYECKOM 3ajauu ¢
YIETOM HMEIOIIUXCS PeCyPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh MpeJiaracMble BApHAHTHI PEIICHU;

11



* COCTaBIIAAThH IUIAH JEHCTBUH (IUIaH peayu3alii HAMEYEHHOTO aJrOpUTMa PEHICHUs), KOPPEKTHPOBATh MPEIUIOKEHHBIH alrOPUTM C Y4ETOM
MOJTyYEeHHUsI HOBBIX OMOJIOTMYECKUX 3HAHUH 00 M3y4aeMOM OMOJIOrHYECKOM OOBEKTE;

* ZIeTIaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

Camoxonmpons (peghrexcust):

* BJIaJICTh CII0COOAMH CAaMOKOHTPOJIS,, CAMOMOTHBAIMH U pediekcnu;

* 1aBaTh aJICKBATHYIO OL[EHKY CUTYAIlMU M MPeJiaraTh IiaH e€ M3MECHCHUS;

* YYUTHIBATh KOHTEKCT U MPEABHUICTH TPYIHOCTH, KOTOPhIE MOTYT BOSHUKHYThH IIPU PEUICHUH Y4eOHOI OMOJIOrMYecKoi 3a/1auu, aJanTUPOBATh
pELICHUE K MEHSIOLIMMCS 00CTOSATEIILCTBAM;

* OOBACHATH PUYUHBI JJOCTHIKEHUS (HE JOCTH)KEHHSI) PE3y/IbTaTOB JESTEIbHOCTH, 1aBaTh OLECHKY MPUOOPETEHHOMY OIBITY, YMETh HaXOAUTh
MO3UTHUBHOE B IIPOU3OILE/IICH CUTYAIINH;

* BHOCUTbH KOPPEKTHUBHI B JESITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSTENBCTB, M3MEHUBIINXCS CHTYaIlMi{, YCTAHOBICHHBIX OMIMOOK, BOHUKIINX
TPYIHOCTEN;

* OLICHMBATh COOTBETCTBHE PE3YJIbTATa LIEJIU H YCIOBHSIM.

OMOYUOHANbHBILL UHMENTIEKM !

* pa3nuyaTh, HA3bIBATh U YIPABIATH COOCTBEHHBIMHU SMOLUSAMH M SMOLMSMU JIPYTUX;

* BBISIBJISITH U aHAJTU3UPOBATH IPUYMHBI IMOIIHH;

* CTaBUTH ce0s Ha MECTO APYroro YeloBeKa, IOHUMATh MOTHBBI U HAMEPEHHUS IPYTOTO;

* PEryJIMpOBaTh CIOCO0 BBIPAKECHUS IMOIIHIA.

Ilpunamue cebs u opyaux:

* OCO3HAHHO OTHOCHTBCS K IPYrOMY YEIOBEKY, €r0 MHECHHIO;

* IPU3HABATh CBOE MPABO HA OIIMOKY M TaKOE e MPaBo APYroro;

* OTKPBITOCTH CeO€ U IPYTUM; * OCO3HABATh HEBO3MOXKHOCTh KOHTPOJIUPOBAThH BCE BOKPYT;

* OBJIQJIETh CHUCTEMON YHHBEPCAIBHBIX YUEOHBIX PETYJISATUBHBIX ICUCTBHH, KOTOpas oOecneynBaeT (OPMUPOBAHUE CMBICIOBBIX YCTaHOBOK
JIMYHOCTHU (BHYTPEHHSISI TO3HIUS IMYHOCTH ), ¥ JKM3HEHHBIX HABBIKOB JINYHOCTH (YIpaBJICHHs COOO0H, CAMOIUCIIMIUINHBI, YCTOWYHBOTO MOBEACHUS ).

Ilpeomemnvimu pesynomamamu uzyuenusn npeomema «buonozua» ¢ 10 knacce agnawomesa ciedyoujue ymeHus:

1) copmMupoBaHHOCTH MPEACTABICHUN O POJIM U MECTe OMOJIOTMU B COBPEMEHHOH HayyHOW KapTHHE MHUpa; MOHMMAaHHWE pOJIM OUOJIOTHH B
(dbopMUpOBaHUH KPYro3opa U GyHKIIMOHATHHONH TPAMOTHOCTH YeJIOBEKa JJIsl PEIICHUS TPAKTUIECKUX 33/1aY;

2) BiaJieHuEe OCHOBOMOJIATAIOIIMMU MOHATUSAMU U MPEJCTABICHUSIMHU O KUBOM MPHUPOJE, €€ YPOBHEBOW OpPraHU3alMM U HBOJIIOLINN; YBEPEHHOE
M0JIb30BaHKE OMOJIOTUYECKOM TEPMUHOJIOTHEN U CHMBOJIUKOIA;

3) BnajeHHE OCHOBHBIMH METOJAaMU HAy4YHOTO TO3HAHHUSA, HCIOJIb3YEMBIMU IpPU OHOJOTHYECKHX HCCIIEIOBAaHUSIX >XUBBIX OOBEKTOB U
HKOCHUCTEM: ONMCAaHUE, U3MEPEHNUE, TPOBEACHNE HA0III0ICHHI; BBIsIBIIEHUE U OLIEHKA aHTPOIOTEHHBIX U3MEHEHUH B IPUPOJIE;
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4) chopMUpPOBaHHOCTD YMEHH OOBSCHSITH PE3yIbTaThl OMOJIOTHYECKUX IKCIIEPUMEHTOB, PEIIATh HIEMEHTapHbIC OMOJIOTHYECKHE 3a/1a4H;
5) chopMUPOBAaHHOCTH COOCTBEHHOW MO3HMILIMU IO OTHOIIECHHIO K OHMOJIOTMYECKOH HMH(pOpMAIMHU, MOJy4aeMOH M3 Pa3HbIX HCTOYHUKOB, K
r7100aIbHBIM YKOJIOTMYECKUM MTPOOIeMaM U IMyTSIM UX PeIICHHS.

Ilpeomemmnvimu pezyromamamu usyyenus npeomema «buonozusn» ¢ 11 knacce asnawomesn ciedyrwujue ymeHus:
e OOBACHATB: posib OMONOTUU B (POPMUPOBAHUM HAYYHOTO MHPOBO33PEHHS; BKJIAJ OHWOJIOTHYECKUX TEOpUil B (POPMHPOBAHUE COBPEMEHHOMU
€CTECTBEHHOHAYYHOW KapTHHBI MHpPA; €IUHCTBO >KMBOW M HEXHBOW MPUPOJBI, POICTBO >KUBBIX OpPraHM3MOB; OTPULIATEIbHOE BIIMSHUE
QJIKOTr0JIsl, HUKOTHHA, HAPKOTUYECKUX BEIIECTB HA Pa3BUTHE 3apO/bIIIa YEJIOBEKA; BIUSHUE MyTareHOB Ha OpPraHU3M YeJIOBEKa; B3aUMOCBS3H
OpPraHU3MOB U OKPYXKAIOIICH CpeJibl; MPUYHHBI IBOIOLNH;
e Pemarp smeMeHTapHBIE OMOIOTHYECKHE 3a]]a4d; COCTABIIATH JIEMEHTAPHBIE CXEMBI CKPEIIMBAaHUS M CXEMBI MEPEHOCA BEUIECTB U YHEPIHU B

OKOCHCTEME,

e OmnmuceiBaTh 0co0el BUIa 10 MOP(OJIOTUYECKOMY KPUTEPHIO;
e BrpiaBnATe mpucnocoOIeHHs] OpraHu3MOB K cpelleé OOMTaHHs, UCTOYHUKM MYTareHOB B OKPY’Kalollled cpejie, aHTPOIOTeHHbIE M3MEHEHHUS B
J3KOCHCTEMAaX CBOSH MECTHOCTH;
e CpaBHHBaTh: OMOIIOTHYECKHE OOBEKTHI, TPOIECCHI U JIeTIaTh BHIBOABI HA OCHOBE CPAaBHEHUS;
e AHanu3MpoOBaTh W OICHUBATH PA3JIMYHBIC THIOTE3bl CYHNIHOCTH XU3HH, MPOUCXOXKICHUS KM3HU M YEJIOBEKa, INTOOATIbHBIE YKOJIOTHMUYECKHE
MpOOJIEMBI U ITYTH UX PELICHHUS], TOCIEACTBHIS COOCTBEHHOM JAEITEILHOCTH B OKPYKAIOIIEH Cpee;
e Haxonute uHbOpManuiO O OWOJOTHYECKHX OOBEKTaX B Pa3IMYHBIX HMCTOYHUKAX (Y4eOHBIX TEKCTaX, HAY4YHO-TIOMYJSIPHBIX HW3JIaHUSX,
KOMITbTEPHBIX 0a3ax aHHBIX, pecypcax VHTepHeTa) 1 MPaKTUYECKH UX UCTOIh30BAaTh;

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC (35 HACOB)

Ha3zeanue pazoena

Tema ypoxa

OcHogHbie 6u0bl 0eamenbHoOCmU 00yuarnuuxcs

Hcnonvzoseanue
obopyooeanus
uyenmpa «Touka
Pocmay

Beeoenue 8 Kypc
oowen 6uonozuu (4 u).

1. Conepxkanue M CTPYKTypa
Kypca  of0mei  Ouosoruu.
OCHOBHBIE CBOMCTBA )KU3HH.

Crnymanue oObSICHEHUN yUUTEINs.
CamocrodrenbHas paboTa ¢ yueOHUKOM.
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2. YpOBHU OpraHu3aiuu *KUBOoi
MaTepuu.

PaGora ¢ pa3naTouHbIM MaTepHAIOM.
Caymanue oObICHEHUN YUUTEI.
CamocTosTenbHas paboTa ¢ y4eOHUKOM.

DIJIEKTPOHHBIE
TaOIUIBI U [UIAKATHI.

3. 3HaueHue NIPAKTHUUECKON
OUOJIOTHH. Metonast
OHOJIOTHYECKUX MCCIIEIOBAHUN.

Caymanue oObCHEHUN YUUTEIIS.
CamocTosTenbHas paboTa ¢ y4eOHUKOM.
OT100p ¥ cpaBHEHHE MaTepUala 0 HECKOIBKUM UCTOYHHUKAM.

4. )KuBoil Mup U KyJIbTypa.

Caymanue oObsCHEHUN yUUTENs.
CamocrosrenbHas padoTa ¢ yueOHUKOM.
Pabota ¢ kapToukamu.

Pabora B mapax.

Buocgepnwrii  yposenw
scusnu (7 u).

1. Yuenue o 6uocdepe.

Caymanue oObsCHEHUN YUUTEIs.
Pa6ora B mapax.
PaGora B rpynmax.

2. IIpoucxOXaeHHE KHUBOTO
BEILIECTBA.

Pabota c pa3maTouHBIM MaTEpPHAIOM.
Crnymanue oObSICHEHUN yUUTEIs.
CamocrosTenbHas paboTa ¢ yueOHUKOM.

3. buonoruyeckast »BOJIIOLUS B
pa3BUTHH OHOChEPHI.

Crnymanue oObSICHEHUN yUUTEIs.
CamocrodrenbHas paboTa ¢ yueOHUKOM.
Pabota c kapToukamu.

Pa6ora B mapax.

Pa6ora B rpynmnax.

[ToaroToBka K KOHTPOJIBHOMU paboTe.
[ToBTOpEHME NPONIEHHOIO MaTEpHUAIIA.

4. KontposbHas pabora Ne 1.

Perienue 3a1anuii KOHTPOJIBLHON PAOOTHI.

5. buocdepa kak rimobanbHas
9KOCHCTEMA. Kpyrosopot
BEIIECTB B IIPUPOJIC.

Crnymanue 0ObSICHEHUN yUUTENs.
Pemenue 3anau.

Pabota B mapax.

OcTaBneHue Kinactepa.

Paz6op kmacrepa y m1ocku.

DIIEKTPOHHBIE
TAOJIHUIIBI U TJTAKATHI.
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6. YemoBek
ouochepsl u
MPUPOIOM.

KakK
€ro

KUTCIIb
CBiA3b C

PaGora ¢ pa3naTouHbIM MaTepHAIOM.
Caymanue oObICHEHUN YUUTEI.
CamocTosiTenbHas pabota ¢ y4eOHUKOM.

7. Dxonoruueckue (HakTopbl H

Pabota ¢ pa3naTOYHBIM MaTepUAIIOM.

Pabora ¢ repbapHbIM

HX SHATCHHC. Crnymranve oObsICHEHUN yUUTEIIS. MaTepHaIoM
CamocrosTenbHas paboTa ¢ yueOHUKOM.
buozeoyenomuueckuu | 1. buoreoneno3 kak ocoOblii | PaboTa B mapax.
ypoeens xcuznu (8 u). YpOBEHb OpTaHW3aluu >Ku3HH, | PaboTa B rpymnmax.
0HO0- 1 SKOCUCTEMA. PaGora ¢ yueOHUKOM.
Pabora ¢ pa3naTouyHbIM MaTEPHAIIOM.
3anonHeHne CBOAHON TaOIUIIEL.
2. Crpoenne u cBoiictBa | CocTaBieHHe OMOTEO1IEHO30B. ONEeKTPOHHBIE

OHOreoIEeH03a.

Paz6op crpoenus BI'LI.
Pabora B rpymmax.
PaGora o kapToykam.

Ta6J'II/II_IBI U IIJ1IaKaThI.

3. JlabopaTtopHas pabota Ne 1.
«[IpucnocobneHHOCTH
paCTeHI/II\/’I " )KUBOTHBIX K
YCIOBUSIM )KM3HH B JIECHOM
OMOTEOIICHO3EY.

Pabota B mapax.

Pab6ota ¢ repOapusimu.

BrisBiieHre 3aKOHOMEPHOCTEW MPUCTIOCOOJICHHOCTH PAaCTEHUN U
JKABOTHBIX K YCIIOBUSIM KU3HU B JIECHOM bI'L».
®opMmyaupoBaHuE BBIBOJOB 110 J1a00opaTOpHOIi padoTe.

Hudposas
nabopaTopus 1o
3KOJIOTHH (maTumx
OCBEIICHHOCTH,
BIIOKHOCTH u
TEMIIePATYPHI)

Pabora c repbapHbM
MaTepHaJIoM

4. CoBMecTHAs KU3Hb BUIOB B
OMOreOIEHO3E.

Crnymanue oObSICHeHUN yUUTENS.
Pabota ¢ yuebHMKOM.

Pabora o yueOHbIM KapTam.
IToaroToBKa K KOHTPOIBHOM paboTe.

5. KontposbHas pabora Ne 2.

Pemenue 3aganue KOHTpOJ’ILHOﬁ pa6OTLI.

6. IlprumHBl YCTOMYMBOCTH
OHOTreOEHO30B. Ananus
KOHTPOJIbHON pabOTHI.

Pabota B rpynmax.
Pabora ¢ yueOHUKOM.
Pabota ¢ pa3aTOYHBIM MaTepUaIIOM.
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AHa13 KOHTPOJIBHOM pabOTHI.

Hcnpasnenue ommOOK, JONYIIEHHBIX HA KOHTPOJIbHON paboTe.

7. 3apoxxIeHHe W CMEHa
OHOreoIEHO30B.

Pabota B rpynmax.
Pabora ¢ yueOHUKOM.
PabGota ¢ pa3naToYHBIM MaTepUAIIOM.

DIIEKTPOHHBIE
TaOIUIBI U [UIAKATEL.

8. CoxpaHeHue pa3zHOOOpa3us
BI'll. Dxonoruyeckue 3aKOHBI
MIPUPOIONOIB30BAHUS.

Pabota B mapax.

Pabora B rpymmax.

Caymanue oObsCHEHUH YUUTEs.
Pabora ¢ npobiaeMHBIMHE BOTIPOCAMHU.
OO6cyxeHne OTBETOB.

[udposas
nabopaTtopus o

3KOJO0I'nn

Ilonynayuonno- 1. Bua, ero kputepuu u Cnymanue oObSICHeHUN yUUTEINS. PaGora ¢ repbapHbIM
6U00601L YPOBeHb | CTPYKTYpA. CamocTosiTenpHas paboTa ¢ y4eOHUKOM. MaTepraioM
arcusnu (16). PaGora ¢ kaproukamu.
2. JlaboparopHas pabora Ne 2. | PaGora B mapax. Hudposas
«Mopdoonoruueckue kputepuu, | Pabora ¢ repdapusimMu. nabopaTopus 1o
HCMOJIb3yEMBbIE TTPU PaboTa mo MopdhoIorH4ecKuM KpUTEPHUSIM. 3KOJIOTUU (matumk
OIIpeJIeIIEHUH BUJIOBY. Pabora Ha ornpeienieHue BUIOB. OCBEIICHHOCTH,
dopMynHpOBaHKE BHIBOJIOB IO JIAOOpAaTOPHOI padoTe. BIIQYKHOCTH u
TEMIIePATYPHI)
Pabora c repbapHbM
MaTepHaJIoM
3. llomynsiuumsa Kak opma
YA (bop Pabota ¢ pa31aTOYHBIM MaTepUaJIOM.
CYILIECTBOBAHUS BHUIA, 0co0as o«
Crnymanue 0ObSICHEHUN yUUTEs.
TeHEeTHYeCKass  CUCTeMa |
CamocrodrenbHas paboTa ¢ yueOHUKOM.
OCHOBHAsl €IMHUIIA IBOJIOIUH.
4. BunoobpaszoBanue — ONEKTPOHHBIE
Pabota ¢ pa3aTOYHBIM MaTepUAJIOM.
mporiece BO3HUKHOBEHUS TAOJIUIIBI ¥ TUTAKATHI.

HOBBIX BUJIOB Ha 3emue.

Crnymanue oObSICHEHUN yUUTEINs.
CamocrosTenbHas paboTa ¢ yueOHUKOM.

5. Drtambl  OPOUCXOXKJEHUS

Pabota ¢ pa31aTOYHBIM MaTEpUaAJIOM.

DJIEKTPOHHBIE
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YCJIO0BCKa.

Pabota c kapToii ypoka.
3akperieHue 3HaHUil 110 TeMe.
[ToaroroBka K KOHTPOJILHOM padboTe.

Ta6J'II/II_II>I U IIJ1IaKaThbI.

6. KonrponbHas pabora Ne 3.

Pemenwue 3anannii KOHTPOJIBLHOM paOOTHI.

7. YenoBeKk KakK YHHUKaJIbHBIN
BUJl JKUBOM INpUpPOAbI. AHaIu3
KOHTPOJIBbHON pabOTHI.

Pabota ¢ pa3gaTouHbIM MaTEPHATIOM.
PaGora c xaproii ypoka.

AHanu3 omuoOOoK, JOMYIEHHBIX Ha KOHTPOJIBHOU padoTe.

8. Ucropus
IBOJIFOLIMOHHBIX UJIEH.

pa3BuUTHUA

Caymranue oObsSCHEHUN YIUTEIS.
CamocrosrenbHas paboTa ¢ yueOHUKOM.

OTb60p ¥ cpaBHCHHE MaTepHala M0 HECKOJILKIUM HCTOYHHUKAM.

9. CoBpeMeHHOe yuyeHHE 00
9BOJIIOLUH.

Pabota ¢ pa3gaTouHBIM MaTEpPHAIOM.
Craymanue oObsSCHEHUN YIUTEIIS.
CemuHapcKoe 3aHsTHE.

10. Pe3ynbpTarhl 3BOJIIOLUU U €€
OCHOBHBIE€ 3aKOHOMEPHOCTH.

Pabota ¢ pa3maTouHBIM MaTEpPHAIOM.
Caymianue oObsSCHEHUN YIUTEIIS.
CemuHapcKoe 3aHsTHE.

11. OcHoBHBIE HampaBlICHUs
IBOJIIOLIMH.

Pabora ¢ pa3naTouHbIM MaTepHaIOM.
Caymanue oObsCHEHUN YUUTEIS.
CeMHHaApCKOE 3aHATHE.

12. Ocobennoctu
HOHy.]'I?IIII/IOHHO'BI/IHOBOFO
YPOBHS KH3HH. BcemupHas
cTpaTerus OXpaHbl MPUPOIHBIX
BHJIOB.

Caymanue oObsCHEHUN YUUTEIS.
Pabora ¢ npobaeMHBIMU CUTYaLIUSIMHU.

Paz6op npeanoxeHuit Mo oxpaHe NPUPOIHBIX BUJIOB.

13. O06001IeHne u
CUCTEMATHU3AIUA 3HAHUMN.

[ToBTOpEHME MPONAEHHOTO MaTEPHATIA.
Pabora B mapax.

CamocrosiTenbHast paboTa Mo KapTouyKaMm.
IToaroToBKa K KOHTPOIBHOM paboTe.

14. O60061eHne u
CHUCTEMAaTH3alMs 3HaHUM 10
Kypcy ouonoruu B 10 kiacce.

[ToBTOpEHME MPONAEHHOTO MaTEpHATIA.
Pabora B mapax.

CamocrosiTenpHas paboTa Mo KapTOUKaM.
IToaroToBKa K KOHTPOJILHOM paboTe..
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15. MHWroroBas KkoHTpoJibHas | Pemenue 3a1annii KOHTPOJIBHOU PaOOTHI.
paborta.
16. Anamu3  KOHTpOJbHOU | PaGoTa Hanx ommobkamu.
paboTHI. Paz0op 3a1anuii KOHTPOJIBLHOU PAOOTHI.
11 KJIACC (34 YACA)
Ha3zeanue pazoena Tema ypoxa Ocnoenble 8uodbl OessmerbHOCmU 00yYaAOWUXCA Hcnonvzosanue
00opyooeanus
uenmpa «Touka
Pocmay
Opzanuszmennbwii 1. OpranusmenHsiii  ypoBeHb | CiymaHue 0ObsSCHEHUN YUUTEIS.
yposens ycusznu (17 4). | )XU3HU U €T0 POJIb B IPUPOJIE. CamocrositenbHasi paboTta ¢ y4eOHHKOM.
2. Opranusm Kak Ouocucrema. DNEeKTPOHHBIE

Hpoueccm KU3HCOACATCIIBHOCTHU
MHOT'OKJICTOYHBIX OPpraHUu3MOB.

Pabota ¢ pa3naToYHBIM MaTepUaIIOM.
Caymanue oObsCHEHUH YUUTEIs.
CamocrosTenpHas paboTa ¢ yueOHUKOM.

Ta6J'II/II_[LI U I1J1aKaTHhl.

3. Pa3mHOXeHHE OpraHu3MOB.
OrmotoTBOpEeHNE u ero
3HAuYCHUE.

Crnymanue oObSICHEHUN yUUTENS.
CamocrosiTenbHast paboTa ¢ yueOHUKOM.
OT160p U cpaBHEHHE MaTepuasa Mo HECKOIbKIUM UCTOUYHUKAM.

4. Pa3ButHe opraHuzMa OT

Crnymanue oObSICHEHUN yUUTEs.

DNEeKTPOHHBIE

3apOXKACHUSA 10 cmeptH | CamocTosiTenbHas paboTa ¢ y4eOHUKOM. TaOJIUIIBI U TTAKAThI.
(oHTOTEHE3). Pabota c kapToukamu.
Pabota ¢ npe3zeHTanuei.
[IpocMoTp BuaeodparMeHToB.
5. U3 wucropum paszurus | Ciaymanue oObICHEHUH yuuTems.
TCHETUKH. Pabota B mapax.

Pabora B rpymnmax.
Pemrenne reneTuueckux 3amayd.

6. H3meHUMBOCTH IIPpU3HAKOB
opranni3ma 1 €€ TUIIBI.

Pabota ¢ pa3aTOYHBIM MaTepUaAJIOM.
Crnymanue 0ObSICHEHUN yUUTEs.

ONEKTPOHHBIE
TaOJUIIBI ¥ TTAKATEHI.
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CamocrosTenpHas padoTta ¢ y4eOHHKOM.
PaboTa ¢ JONOTHUTEIBHBIM MaTEPHATIOM.

PabGoTta ¢ repbapHbM
MaTepraIoM

7. I'eneTnueckue
3aKOHOMEPHOCTH, OTKphIThIE [
Meunnenem.

Crnymranue oObsICHEHUN yUUTEIIS.
CamocrosrenbHas paboTa ¢ yueOHUKOM.
PaGora ¢ kaproukamu.

Pabora B mapax.

Pabota B rpynmax.

Pemienue renernueckux 3amad.

DJIEKTPOHHBIE
TAOJINNBI U [JIAKATHI.

8. lurnOpuHOE CKpEIIBaHHKE.

Caymanue oObsCHEHUH YUUTEIs.
Pemrenue mocraBneHHbIX 3a1a4.
PaGora ¢ yueOHUKOM.

Pabora B mapax.

PaGora B rpynmax.

Pemenne reseTnyeckux 3aaad.

9. Pemenue TCHCTUYCCKUX
3aaad.

Caymanue oObsCHEHUH YUUTEIs.
Pemrenne renernyeckux 3anay.
Pa6ora B mapax.

Pabota y nockwu.

10. JIaGopatopHnast pabota Ne 1.
«Pemienne 3KCIepuMEHTaIbHBIX
3aJ]a4 M0 TeHETHKEY.

Pa6ora B mapax.
BrinosiHeHUE 3a1aHUM 110 PEIIEHUIO TEHETUYECKUX 3a/1a4.

11. T'e”Hernyeckne  OCHOBBI
cexexuud. Bxmag H. N

Pabota ¢ pa31aTOYHBIM MaTepUaJIOM.
Crnymanue oObSICHEHUN yUUTEIs.

ONEKTPOHHBIE
TaOJUIIBI M TUTAKATHI.

Basunosa B pasBUTHE
CamocrostenbHas pabora ¢ y4eOHUKOM.
CEJIEKIIHH.
12. I'enetuka  mnoma  u | Pabora B mapax. ONEeKTPOHHBIE

Hacja€JoOBaHUEC, CICIIJICHHOEC C
IIOJIOM.

Pa6ora B rpynmax.
Perienne reHeTM4eCKHX 3a/ad.

Ta6.]'H/IIII)I U IIJ1aKaThl.

13. HacnencrBennrsle 00J1€3HA
YJeJI0BEKa.

Pabota ¢ npe3zeHTanuei.
Pabota c yueOHUKOM.
Paz0op reHernyeckux 0oe3HEH yenoBeka.

OJNEKTPOHHBIE
TaOJUIIBI ¥ TTAKATEHI.
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[TpocmoTp BumeohparMeHTOB.
OO6cy>XaeHre OTyYeHHBIX 3HAHUH.

14. MenuuuHCKass reHeThKa W
IOCTHKEHUS OMOTEXHOJIOTUH.

Pabota ¢ pa3gaTouHBIM MaTEPHAIOM.
Caymanue oObCHEHUN YUUTEIS.
CamocrostenbHas pabora ¢ y4eOHHKOM.

DJIEKTPOHHBIE
TAOJINNBI U [JIAKATHI.

15. TBopuecTBO B
YelIoBeKa M 00IIecTBa.

KHU3HHU

PaGora ¢ pa3naTouHbIM MaTEepPHAIIOM.
Caymranue oObsSCHEHUN YIUTEIS.
CemuHapckoe 3aHATHE.
CocraBieHue nIpoekTa.

IToaroroBka K KOHTPOJILHOM paboTe.

16. KontpospHas pabora Ne 1.

Pemienue 3a1anuii KOHTPOJIBLHOU PAOOTHI.

17. IHapcTBO Bupycsr.
Bupycubie 3a00JieBaHUs.
AHaM3 KOHTPOJIBHOMU pabOTHI.

Caymanue oObsCHEHUH YUUTEIS.
Pabora ¢ JONOTHUTETBHBIM MAaTEPHATIOM.
CocraBneHue Kiacrepa.

Pa3bop BHpYCHBIX 3a00JICBaHMIA.
TUTAKaThI.

Pabota c Bugeodparmentamu.

DNEKTPOHHBIC Ta0JIUIIBI

n

Knemounwiii
acusznu (7 u).

ypogenp

1. Kiterounsii YPOBEHb
OpraHu3alyy XKUBOH MaTepUU U
€r0 pOJIb B IPUPOJE.

Crnymanue oObSICHEHUN yUUTEIs.
CamocrodrenbHas padoTta ¢ yueOHUKOM.
OT60p M cCpaBHEHHE MaTepHaia M0 HECKOJIbKIUM UCTOYHUKAM.

DeKTPOHHBIE
TaOJIUIIBI U TTAKAThI.

2. Knerka u ee crpoenue. | PabGora B mapax. Muxkpockon
Opranouspl Kak CTpyKTypHble | PaboTa B rpymmax. 1 (poBoOH,
KOMITOHEHTHI LIUTOIIA3MBbI. CocraBieHue OropHON TaOIHIIbI. MUKpOIpEnaparThbl
Crnymanue oObSICHEHUN yUUTEIs.
IIpoBepka 3HaHUM.
3. Knerounsiii nuki. Jlenenue | Ciaymanve oObSICHEHUN YIUTES. DIEeKTpPOHHBIE

KJIETKU — MUTO3 U MEHO03.

PaGota ¢ MOgynbHBIMU TAOIUIIAMHU.
PaGota c 6uonornueckuM KOHCTPYKTOPOM.

Ta6J'II/II_[LI U I1JIaKaThI.

4. Crpyktypa u (yHKIHH

XPOMOCOM.

Caymanue 0ObICHEHUN YIUTENS.
CamocTosiTenbHast paboTa ¢ y4eOHUKOM.
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PaGora ¢ kaproukamu.

5. Hcropust pa3BUTHS HAayKH O
KJIETKE.

Pabota ¢ pa3naTOYHBIM MaTEpUAIIOM.
Crnymranue oObsICHEHUN yUUTEIIS.
CamocrosTenbHas padoTa ¢ yueOHUKOM.

6. l"apmonus u
.. | PaboTa ¢ pa3gaTouHbIM MaTepHaIOM.
1enecoo0pa3HoCcTh B JKUBOU .
Caymanue oObsCHEHUN YUUTEIIS.
IIPUPOJIE.
CamocrosrenbHas paboTa ¢ yueOHUKOM.
CemuHapckoe 3aHATHE.
ITonroroBka K 6MOJIOIHYECKOMY TECTHPOBAHUIO.
7. buonoruueckoe | Pemenue 3aganuii OMoI0rnyecKoro TeCTUPOBAHUS.

TCCTUPOBAHUC I10 I''IABC 2.

Monekynapuwtii
ypoeenw xncusznu (10 u).

1. MonekynspHblii  ypOBEHb
KM3HU: 3HAYCHHWE M pOJb B
PHUPO/IE.

Pabota ¢ pa3naToYHBIM MaTepUaAIIOM.
Caymanue oObsCHEHUH YUUTEIS.
CamocrosTenbHas padoTa ¢ yueOHUKOM.
PaGora B rpynmax.

OO6cyxaeHre BOIPOCOB.

2. OCHOBHBIE XUMHUYECKHE
COCIMHEHUS >KMBOM MaTepHH.

Crpykrypa u byHKIIH
HYKJIEMHOBBIX KHUCJIOT.

Pabora ¢ pa3naTouHbIM MaTepHaIOM.
Caymanue oObsCHEHUN YUUTEs.
CamocrosiTenbHast paboTa ¢ y4eOHUKOM.
Pabora B rpynmnax.

DNeKTPOHHBIE
TaOJIUIIBI U IIJTaKaThI.

3. Tlporeccel CMHTE3a B )KHUBBIX
KIIETKaX.

Crnymanue oObSICHEHUN yUUTEIs.
CamocrodrenbHas padoTta ¢ yueOHUKOM.

OT60p U cpaBHEHHE MaTepHaia MO HECKOJIbKIUM UCTOYHUKAM.

3anonHeHne OnmopHON TaOIHIIBL.

DeKTPOHHBIE
TaOJIUIIBI U TTAKAThI.

4. Ilpomeccst  OumocuHTe3a | PaGoTa ¢ pa3maTodHbpIM MaTepUaIOM. DNeKTpOHHBIE

Oenka. Pemenue 3anau. TaOJIUIIBI U TITAKATHI.
Crnymanue oObSICHEHUN yUUTEINs. buonornueckuit
PaboTa ¢ 6M0JIOrHYeCKUM KOHCTPYKTOPOM. KOHCTPYKTOP.

5. MonekynsipHble MPOLECCHI
pacuiernieHus.

PaboTa c pa3matrouHbiM MaTepuagIoMm.
Pemenue 3amau.
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Crnymranue oObsICHEHUH yUUTEIIS.
Pabora B mapax.

6. XuUMHYECKOE 3arpsi3HEHUE
OKpYy>Karolen cpeapl  Kak
riobanpHas 9KOJIOTHYEeCcKas
npobiema. Bpewms

9KOJIOTHYECKOH KYJIbTYpPHI.

Crnymranue oObsICHEHUN yUUTEIIS.

CamocrosrenbHas paboTa ¢ yueOHUKOM.

OT160p U cpaBHEHHE MaTepHasa Mo HECKOJIbKUM HUCTOUYHUKAM.
CemuHapckoe 3aHATHE.

Paz6op npemnoskeHuii mo 60pb0Oe ¢ IKOJTOTHISCKUMHU MTPOOIEMaMH.

DJIEKTPOHHBIE
TAOJINNBI U [JIAKATHI.

7. 3akilo4eHHe: CTPYKTYpHbIE
YPOBHU OpraHu3aluy KHABOU
MaTepuu.

Caymanue oObsCHEHUH YUUTEIs.
CamocrosTenbHas padoTa ¢ yueOHUKOM.
OT100p ¥ cpaBHEHHE MaTepuaa 0 HECKOJIbKUM HUCTOYHHUKAM.

8. OO06oOmieHne 3HaHUHM 110
Kypcy ouonoruu 11 kiacca.

Pabota ¢ pa3naToYHBIM MaTepUaIOM.
Pemenue 3amau.

3akperieHue 3HaHUi 110 TeMe.
[ToaroroBka K KOHTPOJILHOM paboTe.

9. HroroBas  KOHTpoOJibHas | PenieHue 3ajaHuii KOHTPOJIBHOU PabOTHI.
pabora.

10.  Ananmu3z  koHTposibHOM | MicnpaBieHue ommook.

paboThlI. Pa30op 3ananuii KOHTPOJIBHOM pabOTHI.

Caymanue oObsCHEHUH YUUTEIsL.
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