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IosicHuTeNLHAA 3aNINCKA

JlanHasi mporpaMMa 1O OHMOJIOTMM OCHOBHOTO OOIIero oOpa3oBaHus pa3paboTaHa B
COOTBETCTBUM €  TpeOoBaHusAMU  OOHOBIEHHOro  dexepalbHOro  rocyIapCTBEHHOI'O
00pa3oBaTeNbHOTO CTaHIapTa OCHOBHOrOo obmero obpazoanus (PI'OC OOO) u ¢ yuérom
®denepanbHOll OCHOBHOM 00pa30BaTeNbHONW IPOrpaMMbl OCHOBHOI'O 0OLIEro 0o0pa3oBaHUs
(©@OO0IT 0O00) . Ilporpamma HampaBieHa Ha (OPMUPOBAHUE ECTECTBECHHO-HAYYHOM
IPaMOTHOCTH YYalIMXCsl U OPraHU3alMi0 U3ydeHHs] OMOJIOTMU Ha JIeATEIbHOCTHOW OCHOBE .
B mporpamme yuuTBIBalOTCS BO3MOKHOCTH Tpeamera B peanusanuu TpedoBanuit @I'OC OO0 k
IUTAHUPYEMBIM, JIMYHOCTHBIM M METANPEIMETHBIM pe3yibTaTaM O0ydeHHMs], a TAKKE pealn3alus
MEXIIPEIMETHBIX CBS3€H €CTEeCTBEHHO-HAYYHBIX Y4YEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOT'O
obmiero oOpas3oBanus. [Iporpamma BKIItOUaeT pacnpesieneHne coiep kanus yueOHOro MaTepuania
0 KJIACCaM M MPUMEPHBIA 00BEM yU4eOHBIX YacoB IS U3yYCHHS pa3ielioB U TEM Kypca, a TaKkKe
PEKOMEH/YEMYIO II0CJIEI0BATENbHOCTh H3YYEHHUS TEM, OCHOBAHHYIO Ha JIOTUKE DPAa3BUTHSA
IPEMETHOTO COJIEPKAHUS C YIETOM BO3PACTHBIX OCOOCHHOCTEH 00YJarOIuXCs .

Ha O6ase mnenrpa «Touka pocTta» obecnedynBaeTcsl peanu3anus 00pa30BaTENbHbIX
IpOTpaMM €CTECTBEHHO-HAyYHOW WM TEXHOJOTHMYECKOW HAINpaBICHHOCTEW, pa3pabOTaHHBIX B
COOTBETCTBUM C TpeOOBaHMAMM 3aKOHOJATelIbcTBA B cdepe oOpa3oBaHHA U € Y4ETOM
pexomenaanuii denepaiabHOrO oreparopa ydyedbnoro npeamera «buonorus». O6pazoBaTenbHas
IporpaMma Mo3BOJISIET UHTETPUPOBATh peaiu3yeMble MOAXO0/bl, CTPYKTYPY U COJEpKaHHe MpHU
opranuzaiun oOyuenust xumuu B 10-11 kimaccax, BEICTpOeHHOM Ha 0ase JIto00ro U3 JOCTYITHBIX
yueObHo-MeToauueckux  koMmiuiekcoB (YMK). Hcnonb3oBanue oOopynoBanusi «Touka
poctay npu peanuzanuu naHHoi Ol mo3BoJsSeT co3/1aTh YCIOBUS:

. JUISL paCIIMPEHUS CO/ICPIKAHUS IIKOJIBLHOTO OMOJIOTHYECKOT0 00pa30BaHHMS;

. JUIS TIOBBIIICHUS! TIO3HABATENFHOW AaKTUBHOCTH OOYYAIONIMXCS B €CTECTBEHHO-
HAy4YHOU 00J1acTH;

. JUISL pa3BUTHS JIMYHOCTH peOEHKa B Impouecce oOyueHuss OHOJIOTHH, €ro

criocoOHOCTeH, (opMUpOBaHMS M  YAOBJIETBOPEHHsS COLHMAIbHO 3HAYMMBIX HWHTEPECOB U
MOTPEeOHOCTEH;

. Ui paboThl ¢ OJAapEHHBIMU NIKOJbHMKAMHU, OPraHU3aLUMU UX pa3BUTHS B
Pa3IUYHBIX 00JaCTsIX 00pa30BaTENbHOM, TBOPUECKON AESITEIbHOCTH.

OO0wmas xapakTepucTuKa y4eOHOro npeamera «buosorus»

VYueOusbiii npeamer «buosorus» pa3BUBaeT MpPEACTaBICHHUS O MO3HABAEMOCTH >KUBOM
OpUPOJBI U MeTOAax €€ MO3HaHUs, OH MO3BOJSET c(POPMUPOBATH CHCTEMY HayuYHBIX 3HAHUH O
KHUBBIX CHCTEMaX, YMEHHUS UX IOJy4aTh, IPHUCBANBATh M NPUMEHSTH B KH3HEHHBIX CHUTYAIHSIX .
buonorudeckas moaroropka odecrneunBacT MOHUMaHHE OOYYarOIMMUCS HAY4YHBIX MPUHIMIIOB
YEJOBEYECKON JESATETbHOCTH B MPHUPOJIE, 3aKJIAJbIBAET OCHOBBI 3KOJOTHYECKOW KYIbTYpBHI,
3I0pOBOTO 00pa3a KU3HU .

Ienamu usyyenun 6uonozuu Ha ypoBHE OCHOBHOTO OOIIEro 0Opa30BaHMS SBIISIOTCS:

* (opMHUpOBaHME CHCTEMBl 3HAaHMH O MpPHU3HAKaX M Mpoleccax KHU3HEACATEIbHOCTH
OMOJIOTHYECKUX CHCTEM Pa3HOTO YPOBHS OpraHM3aINH;

* (hopMupoBaHHE CHCTEMbl 3HAHHA 00 OCOOEHHOCTSIX CTPOEHUS, KHU3HEICITEIHHOCTH
OpraHM3Ma YeJIOBEKa, YCIOBHAX COXPAHEHHUS €r0 3710POBbS;

* (opMupoBaHHEe yMEHUN NPUMEHATH METOAbI OMOJOTHMYECKOW HAyKH Il M3y4eHHS
OMOIOTHYECKHUX CHCTEM, B TOM YHCIIE M OPraHN3Ma YEI0BEKa;

* (hopMupoBaHHE YMEHUI HCIOIB30BaTh MHPOPMAIIUIO O COBPEMEHHBIX JTIOCTH)KEHUSAX B
obmactu Ouosoruu [Uisi OOBSICHEHHMS MPOLECCOB W  SBJIEHUH IKMBOW MPUPOABI U
KHU3HEIEATEIbHOCTH COOCTBEHHOI'O OpraHu3Ma;



* (bopmupoBaHuEe YMEHHH OOBSICHATH POJIb OHMOJIOTHMH B MPAKTHUYECKOW ACSITEIHHOCTH
Jrofiel, 3HaYeHHe OMOJIOTHMUYECKOTo Pa3sHOoOoOpaszus AJsl COXpaHEHHUs OHocQepsl, MOCIeACTBUS
JESITEIbHOCTH YeJIOBEKa B MIPUPOJIE;

* (QopmupoBaHHE D3KOJOTUYECKOW KYIBTYPHl B IEISIX COXPAHEHHUS COOCTBEHHOTO
3JI0POBBSL U OXPaHbI OKPYKAIOUIEH cpeibl.

Jlocmuoicenue yeneit odecneuusaemcs peuwienuem cieoyrwuux 3A/JAY:

* npuoOpeTeHHe 3HAHUK OO0yYaroIIMMHCS O JKUBOH TPHUPOAE, 3aKOHOMEPHOCTAX
CTPOCHUS, KHU3HEACITCILHOCTH H CPeJoOOpasyroliel polM OpPraHW3MOB; YEJIOBEKE Kak
OMOCOIMAILHOM CYIIECTBE; O pOJIM OWOJIOTMYECKON HAyKH B MPAKTHYECKOH JEATEIbHOCTH
JIIOICH;

* OBJIQJICHHE YMEHHUSIMU MPOBOAMUTH MCCIEAOBAHUS C HCIIOJIb30BAHUEM OMOJIOTHYECKOTO
0o0opymoBaHus U HAOIIOJCHMS 32 COCTOSTHIEM COOCTBEHHOTO OPraHU3Ma;

* OCBOEHHE MNpUEMOB paboThl ¢ Ouosornyeckoi wuHpOpMalue, B TOM dYHCIE O
COBPEMEHHBIX JOCTHKCHUSAX B 001aCTU OMOJIOTHH, €€ aHAIIN3 U KPUTUIECKOE OLICHUBAHHUE;

* BOCIHTAaHHE OWOJIOTUYECKM W OSKOJOTHYECKH TPAMOTHON JIMYHOCTH, TOTOBOM K
COXPAHCHHIO COOCTBEHHOTO 37I0POBBS M OXPaHbI OKPYKAIOIICH CPEJIBI.

Mecto yuyeOHOro npeamera «buoJiorus» B yaeOHOM I1aHe
B cucreme oOmero oOpa3oBanus «buonorusi» mnpu3zHaHa 00A3aTEIBHBIM YYEOHBIM
IpeJMETOM, KOTOPBI BXOAWUT B COCTaB TpenMeTHoW obnactn «EcrecTBeHHO-HaydHBIE
IpeaMeThl». YUeOHbIM IUIAaHOM Ha e€ M3ydeHue oTBeAeHO 69 yueOHbIX yacoB — mo 1 4 B
genemro B 10-11kitaccax COOTBETCTBEHHO.

Conep:xkanue 00pa3oBaHusi 0 rogaM 00y4eHHust
(HpaKTI/I‘{CCKaﬂ qacCTb yqe6H0ro COACPIKaHUA IpeAMETa YCUIJIICHA MaTCpHUAIIbHO-
TeXHW4Yeckol 0Oa3oif mneHtpa «Touka pocray / perckoro TexHomapka «KBaHTOpHyMY,
HCIIOJIB3YEMOI'0 I  peajindaliun 06p8.30BaT€J'II>HbIX [nporpaMm B paMKax IIPpCIIoJaBaHUAg
OMOJIOTHH).

10 KJTACC 2022-2023 YYEFHBIH 101
Beeoenue ¢ kypc ooweint ouonozuu (4 u).
buonorust — nayka o xu3Hu. Conepkanue kypca. [lonstue 6mocucrempl. CBOMCTBA >KU3HU:
€MHCTBO XMMHYECKOIO COCTaBa, OOMEH BEIIECTB U DSHEPruu, CaMOBOCIPOHU3BENIEHUE,
CIOCOOHOCTh K POCTY U Pa3BUTHIO, pa3ApakUMOCTb, JAMCKPETHOCTb. CrneuupuyHoCTb
B3alMOOTHOUIEHUHA OPraHU3MOB CO CPEJOM.
[TonsiTvie CTpyKTypHl U €€ opraHusanuu. [IoHsITHE CTPYKTYpHBIX YPOBHEH OpraHHU3alMM KU3HU.
MsorooGpa3ue ypoBHEH OpraHu3allil >KU3HU: MOJEKYJSIPHBIN, KIETOYHBIH, OpraHU3MEHHBIMH,
MOMYJISIIIMOHHO-BUI0BOM, OMOre0LeHOTUYECKN, ONOC(hEpHBIil.
U3 wucropum Ouonoruu. JloctuxkeHuss coBpeMeHHOM Ouonoruu. HWHTponykmus U
akkiauMmaTusanus. buorexnonorus. buonuka. B3anMocBs3p Hayky U NpakTUKH. TpaauIMOHHbBIE
MeTo bl Ouosioruu. CoBpeMeHHbIE METO/Ibl: MOJIEIUPOBAaHUE, MOHUTOPHHT.

Bonpocer mns obcyxknenusi: 1. Uro Takoe kynbrypa? 2. OTpaxeHHe B3aUMOJCHCTBUS
YEJIOBEeKa M MPHUPOJIBI B PA3IUYHBIX (popMax KyabTyphl. 3. Ponb >KuBOM TpHpPOABI B pa3BUTHU
KynbTypbl. 4. Ilepemaua AOCTHKEHHMI KyIbTYpbl HOBBIM TIOKOJEHHSIM U B MEPBOOBITHOM
oOmiecTse.

Bbuocgpepnwiii yposenw yncuznu (7 u).

[Tonstue Ouocheprl. Crpykrypa Ouocdepnl. CpoiictBa Omnocdepbl. OcoOEHHOCTH KHUBOTO
BemiecTBa. DYHKIMM >KMBOTO BEIIECTBA: TIa30Bas, OSHEPreTHYecKas, KOHIICHTPAIIMOHHAS,
JIeCTPYKTHUBHasI, cpeioodpasytoras. Ponbs s)kuBoOro BemiecTBa B onocgepe.
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PanHue THUIOTE3BI O MPOWCXOXKICHUHM >KWU3HU. buoreHes u abuorenes. CaMoOmpou3BOIHLHOE
3apoxzaeHue. [munoreza mnancnepmuu. COBpPEMEHHBIE THUIOTE3bl IPOUCXOXKICHUS KU3ZHH.
[Ipenopranu3Mbl WiM KoalepBaTbl. XUMHYECKass M OWOJOTMYECKas OHBOJNIOLHUA.  JTalbl
BO3HUKHOBEHHSI KU3HHU.

Ponp mpokapuoTr B s3BOdtonuu ku3Hu Ha 3emse. [lonstue apomopdosa. I'ereporpodsr u
aBTOTpodbl. POnb sykapuoT B 3BOIONUU KU3HU. DOpMbI Ha3eMHOH *ku3Hu. Hawano ucropuu
JKU3HHU.

buocdepa kak Ouocucrema. IIponyneHTbl, KOHCYMEHTHI, penyleHTbl. buocdepa Kak
skocuctema. [loHsATHE OMOIOTHYECKOTO0 KPYyroBopora. KpyroBopoT BeEmIECTB B MPHPOJIEC.
[Ipumepsl KpyroBOPOTOB BEILIECTB B IPUPOJIE.

[Tonstue o HOOChepe. Drtambl BO3ACHCTBUS uenoBeka Ha Ouocgepy. CrocoObl Bo3neicTBUS
yenmoBeka Ha Owochepy. YcmoBus coxpaHeHus Ouocdepbl. OcCoOEHHOCTH U 3HAUCHUE
ouochepHoro ypoBHs. UenoBek kak (aktop B Oumocepe. Hayunas ocHoBa coxpaHeHUs
ounocepsl. 3aa4n YCTORYUBOTO Pa3BUTHSL.

Cpensl XM3HM OPraHU3MOB Ha 3emJie: BOJHAs, HA3eMHO-BO3/yIlHAs, MOYBEHHAs U
OpraHu3MeHHas. DKoJIorh4yeckue (QakTopel Cpelbl: a0MOTUYECKHE, OUOTHYECKHEe U
AHTPONIOTEHHBIC. AHTPOTIOTCHHBIE (PaKTOPHI: CO3HATEIBHBIC U CITydalHbIC.
buozeoyenomuueckuii ypoeenv ncusnu (8 u).

BI'll kak yacte Omocdepbl. OCOOCHHOCTH OHMOTEOIEHOTUYECKOTO YPOBHS JKM3HH. 3HAUYCHHUE
OunoreoneHoTHYECKOr0 ypoBHs ku3HU. CBoiicTBa BI'Ll. Yuenue o BI'L]. Yuenue 06 sxocucreme.
Tpoduyeckas cTpykrypa Ouoreonenosa. Ceru nutanus. [lepBuuHas u BTOpUYHAs MPOTYKIUS.
[IpoctpanctBennbie cBsizu B BI'Ll. Ilonstue spycHoctn u emkoctu Ouoroma. I[lonsTue
3KOJIOTUYECKOW HUIIU.

Tunbl cBsizel U 3aBUCMMOCTE B OuoreorieHo3e. B3zaumHO mpucnocoOuTeNbHbIE CBOWCTBA —
koamantanus. [loustue mumukpun. B3aumusie agantanuu B 6uoreomneHose. Ko3BomomonHbie
CBsI3U B OmoreorieHo3e. MHOTO0OOpasue CBsizeil B OMOTeo1eHO3E.

[Tonsite ycroitunmBocTH OuoreoreHo3a. CBoiicTBa, omnpeaensionme ycroiunBocts bI'LI:
0oraTcTBO BHIOBOTO COCTaBa M (YHKIMOHAJIBLHOE pa3HOOOpas3ue, >KM3HEHHOE MPOCTPAHCTBO,
cpenooOpasyrolue CBOCTBa BUOB, aHTPOMIOTEHHOE BO3/ICHCTBUE.

[Tonsitue cmensl Oumoreonieno3a. Tumbl cmen BI'Ll. IlepBuuyHble W BTOPUYHBIE CYKIIECCHHU.
Cytounsie u ce3onHble u3MeHeHHs bBI'Tl. MuorooOpasue Boaubix BI'Ll. Tumbsl BOTHBIX
sKocucTeM. MHOrooOpasue GMoreo1eH030B CYIIIH.

AntponorenHoe BnusHue. Ilytm coxpaHeHust OuoreoneHo3oB. Hauano ocBoeHus
IpUPOABl JIIoAbMHU. Hadano KyiapTypHOro OCBOEHHMs npupozsl. Hauano HaydyHOro ocBOEHUS
npuponsl. [IpoMbinuieHHoe ocBoeHue npupoasl. Oco3HaHue poau uenoBeka B npupoze. bI'T]
KaK MCTOYHMK OJaronoy4us Jitoied. DKOJIOrHuecKUe 3aKOHbI PUPOIONIOIb30BAHMS.
Ilonynayuonno-6uooesoii yposens rncuznu (16).

[Tonsstue  Buma. Kpurepun  Bumga:  Mopdosorudeckuii,  (HU3HOI0ro-OMOXUMHUYECKHI,
reorpapuuecKuii, SKOJIOTUIECKUN U PenpoayKTUBHBIA. COBpEMEHHOE MpEICTAaBICHUE O BHUJIE.
bruonornueckast KOHUENIUs BUIA.

[Momynsimus kak ¢opma cymectBoBanust Buja. [lomymsnus kak xkomnoneHT BI'LL. IMomymsius
KaK TeHeTH4ecKas cucreMa. Tumsl nmonymsanuid. [lomynsaiuonHsie 0CHOBBI 3BooIUH. [loHsATHE
MHUKPOABOJIONMH. J[BHXKYIINE CHIIBI U (PaKTOPHI BOJIIOLINH.

[Tonsitne BumooOpa3oBaHus. buopazHooOpasue. CrocoObl 00pazoBaHus BHUIOB. [IpUymHBI

BbIMUpaHHsA. [lONBITKM cHcTeMaTH3aluu Ouonorndyeckux BuaoB. CoBpeMeHHas cCHCTeMa
opranu3zMoB. CoxpaHeHue OnopazHooodpaszusi.



ITpoucxoxnaenue yenoseka. Otpsa npumarsl. CemelictBo ['omuanabel. Hanpasnenus sBoronnn
cemerictBa ['omununa. CtaHoBiieHHE 4YelloBeKa Kak Bujaa. OOmias 3aKOHOMEPHOCTHh HBOJIIOIUU
YeJI0BEKa.

[TonmynsiiOHHBIE OCHOBBI AaHTPOINOreHe3a. Y HUKaJIbHasi 0COOEHHOCTh BUAa YenoBek pa3yMHBbIH.
[Tonstue pac. Pacbl yenoBeka: HerpoujHasi, MOHTOJIOMAHAs, eBporeoujHas. [Umoressl o
MPOUCXOXKICHUN YEeJIOBEKa COBPEMEHHOTO BH/IA.

[Tonsitue Oumonormyeckoil sBomoonuu. [loHsTHE Kpeanumonusme u TpaHchopmuszme. Teopus
Yapmza J[lapsuna 00 »sBomonuu. PopMbl HW3MEHYMBOCTH OpPraHU3MOB: OIpeAeieHHas U
HeonpeneneHHas. [loHsTHe HCKyCCTBEHHOTO 0TOOPA M €CTECTBEHHOTO 0TOOpA.

®opMuUpOBaHUE CUHTETUYECKOW Teopuu 3BotoLuU. COBpeMEHHass TEOPHs SBOJIIOLMM KUBOTO
MHUpa. OJIEMEHTapHbIE EIWHUIIBI, JJIEMEHTAPHBI MaTepual M JJIEMEHTapHbIe (aKTOPHI
3BOJIIOLMU. JIBWOKyIIME CHibl 3BOJMIOUMU. OCHOBHBIE IOJOXEHHS CHUHTETUYECKOW TEOpUU
SBOJIIOIHH.

Pesynbrarel sBomronuu. BumooOpazoBanue. EcTecTBeHHas cucTteMa >XHMBBIX OPraHU3MOB.
DyKapuoThl U mpokapuoThl. [IpucnocobnenHocts U agantanus. OCHOBHBIE 3aKOHOMEPHOCTH
SBOJTIOIHH.

buonorunueckuit mporpecc. Apomopdo3, umauoamantanus, oOmas aereHepanus. OCHOBHbBIC
HaIpaBJIEHUS 3BOJIIOLUU.

Crieruduixa monyssIMOHHO-BUI0BOTO YPOBHSI )KU3HH, €T0 CTPYKTypa M OpraHu3alus. 3HaYeHHe
HOMYJISIIIOHHO-BUAOBOTO YpoBHS. DYHKIMOHAIBHAS POJb MONYISAIUNA B MPHUpOJAE. 3HAYCHUE
TUKUX BUJOB pacTeHUil. 3HaYeHHE AUKHX BHUJOB XUBOTHBIX. [ €eHO(POHA M MPUUYUHBI rUOenu
BUJIOB.

[ToBTOpEHME MPOIiIEHHOTO0 MaTepHaa o MepBoi U BTopoil rmaBam. O000IIeHHE U 3aKpeTIIeHHE
3HAaHUH ¢ TOMOIIBIO OMOJIOTUYECKOTO TECTUPOBAHUS.

IToBTOpEeHUe MpOWIEHHOr0 Marepuana Mo Tperbei u yerBepToil rimaBam. OOoOIIEHNHE U
3aKpEIUICHUE 3HAHUH C TOMOILBIO OMOJIOTNYECKOTO TECTUPOBAHMS.

11 KJTACC 2022-2023 YYEBFHBIH IO/l
Opzanuszmennstii ypoeens xcusnu (17 u).
Oco0EHHOCTH OpPraHU3MEHHOTO YpPOBHSA OpraHU3allMk >KU3HU. 3HAYE€HHWE OPTraHU3MEHHOTO
ypoBHs B mpupoae. OpraHu3M — OCHOBHAsl IJUCKpPETHAas JXKUBAas €IWHUIIA. DBOJIOIMOHHOE
Y4E€HHE OPTaHU3MEHHOIO YPOBHS B IPUPOJE.
[Tonsitre 06 opranusmax. CBoiicTBa opranuzma. Opranusm kak 6uocucrema. Buasl perynsiuu
OpraHu3Ma: CaMoOperyjsilius, TyMOpallbHas peryjsilius, HEpBHas W HEPBHO-TYMOpaJbHas
perynanus. MHOTOKJIETOYHbIE OpraHu3Mbl. OOMEH BEIIECTB M MPEBpAIlleHUs SHEPTrUu B
opranusme. CUCTEMBI )KM3HEAEATENbHOCTH )KUBOTHOTO OpraHu3Ma.
Pasmuoxxenue: nmomoBoe u Oecrionoe. Bunbl 6ecrionoro pazmuoxkerus. OCOOEHHOCTH TTOJIOBOTO
pasmHOoxeHus. [lom w monoBele mnpu3Haku — opraHusMa. OmmomoTrBopeHue.  Bugbl
omonoTBopeHus. VckyccTBeHHOEe omiooTBopeHue. J[BoiiHOE OIUIO0TBOPEHHE LBETKOBBIX
pacTeHuil.
[Tonsitne 006  oHTOreHe3e.  OMOpHOHANBHBIA  (3apOABIIIEBBIA)  TEPUOA  Pa3BUTHUS
MHOTOKJIETOYHOTO Opranuisma — smMoOpuoreres. [locTaMOproOHaANBHBIN, WK MOCIE3apOAbIIIEBBIH,
nepuoa. Ctaauu B3poCaoro OpraHu3ma.
3apoxnenue renetuku. Padoter ['peropa Mennens. XpoMocomMHasi TEOpHUST HACIEICTBEHHOCTH.
OcHosnble nonoxxeHust XTH. OtHowenus renotuna u ¢pexnoruna. [louarue o renome.
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[Torsitie 00  w3MeH4YMBOCTH.  HacnencTBeHHas  M3MEHUMBOCTH:  MOIU(DUKAIIMOHHAS
(peroTunMUeCKas), TEHOTUIMYECKAs, KOMOWHATHBAs, MyTallMOHHas. MyTareHe3, MyTareH,
MyTaHT. MyTalluu: eCTeCTBEHHbIE U UCKYCCTBEHHBIE. TUIBI MyTalluii: XpOMOCOMHBIE U T€HHBIE.
3aKOH «T'OMOJIOTHYECKHUX PSIZIOB HACIEACTBEHHON N3MEHYUBOCTH.

Mertoapl pabotsl I'. Mennens. Yucteie muaun. MoHOTHOpUIHOE, TUTHOPUIHOE U TPUTHOPUIHOE
ckpemuBanue. [lonsarue amieneid. ['oMO3UTOTHBIE M TETEPO3UTOTHBIC ajlied. JJOMUHAHTHBIE U
pereccuBHbIe Npu3HaKku. [IepBbiii 1 BTOpo# 3akoH Menaens. ['unore3a 4ucToThl ramer.

Onepiter I'. Menaens. MoHorn6puaHoe u auruOpuaHoe ckpenuBanune. Pexkomounarmu. Tperuid
3akOH MeHuens. Ananusupytoiiee ckpemuBaHue. OTKIOHEHHE OT CTaTUCTUYECKHX
3akoHOMepHOcTed. CliemyieHHOe HaclleI0BaHue reHOB. [ 'eHeThuuecKkre KapThl OpraHu3MOB.
3akperuieHle U cUCTeMaTH3allus 3HaHUM 10 IepBOMY, BTOPOMY U TPETheMy 3akoHaM MeHjens
3a CUET PEIICHMs TeHETUYECKHX 3a/1a4. TUIbl B3auMOACHCTBUS T€HOB.

[Tonstue ceneknuu. 3agaun cenekuuu. OCHOBHbIE METONBI CEJEKLUU: UCKYCCTBEHHBIN OTOOP
(Oecco3HaTenpHBIi M METOAWYECKHUil), TuOpuaAM3anus (BHYTPUBHIOBAS U MEXKBHJIOBAs).
Wubpuaunr u ayropununr. ['eteposuc. Metoas! rudpuanszanuu. MoiekynspHas TuOpuIn3anus.
Myrarenes. [lonumionaus. [lepBuuHble U BTOPUYHBIE LEHTPbl MPOUCXOKIACHUS KYJIbTYPHBIX
pacTeHuM.

[Tonsitue mona. Mexanusm onpeneneHus noja. OoreHe3. AyTOCOMHBIEC U TTOJIOBBIE XPOMOCOMBI;
MY>KCKHE M KEHCKHE XPOMOCOMBI. ['oMOoTamMeTHOe U reTeporaMmeTHoe coueranue. HacienoBanue
NPU3HAKOB, CIEIUICHHOE C ToJjoM. ['omorameTHpli M rereporameTHbld moi. ['emodumus u
JanbTOHU3M. POJIb ayTOCOMHBIX XpOMOCOM.

OcoOcHHOCTH TEHETHKH 4YenoBeka. OCHOBHOE HAINpaBIICHHE TECHETHKH dYenoBeka. [lonsTue
kapuotumna. Myranuu. HacnenctBennsie OonesHu. MynbrudaktopHbie 3aboneBanus. | eHHbIe
6omne3nu. XpomMocomMHbie 601e3HU. MoHOCOMUS. MeTOIbI IeYeHHUS.

[Ipeamer u 3amaun MEAUITMHCKOW TeHETUKHU. BHoITHUECKHi KOAEKC. DTUYECKHE MPUHIIUIIBI
MEIUIIMHCKOW TeHeTuku. [lonsitue OuorexHomorun. ['eHHas wuHxeHepus. CoBpeMEHHbIE
aCreKThl OMOTEXHOJIOTHYECKUX MCCIICIOBAHUN. DTUUECKHUE aCTIEKThI KJIOHUPOBAHUS.

I'ére Uorann Bonb¢ranr. ’KusHeHHbll 1ukin denoBeka. BrickasbiBanus Quiiocodos: Dpux
®pommMm, Hukonait Anekcanaposuy bepases.

[TonsaTHE 0 BHpycax Kak OpraHu3Max. SIBJsieTcs M BUPYC KUBBIM oprann3MoM. Kakumu
CBOWCTBAMM >KHMBBIX OpPraHM3MOB 00nanatoT Bupycbl. CTpoeHHME M CBOHCTBa BHUPYCOB.
[IponnkHOBEHHE BUPYCOB B KJETKH. [IpomcxokiaeHune BHpYcoB. BHUpychl kak Bo30ymuTenu
3aboneBanuii. CITNJl. OPBU, rpunm.

Knemounwuii ypoeens sncusnu (7 u).

Knerka — mpencraBuTeNb KIETOYHOIO YPOBHS JKU3HU. 3HAUYEHHME KJIETOUYHOI'O YPOBHS JKHUBOU
MaTepuu. 3HaYeHHe KIETOYHOro ypoBHs. OCHOBHasl €IUHHIIA KU3HU U dJEMEeHTapHas ¢opma
JKU3HH.

OBONIOLUMS MEPBUYHON KIETKHU. JlanbHeliiee yclioxkHEeHHE KIETKH. OCHOBHBIE YacTH KJIETKH.
[ToBepxHOCTHBIN KOMIUIEKC KJIETKU. [[uTommasma u ee cBoiictBa. OpraHonabl Kak CTPYKTYpHbBIE
KOMIIOHEHTBI [TATOIIIa3MBbI.

JKu3Hb KJIETKH. DTambl KJIETOYHOTO IUKIIA: MEPBBIM U BTOPOU. JUTMTENBHOCTD KU3HU KJIETKH.
Jenenne kneTtku. MUTO3 WM HENPSMOE NEJIEHUE KIETKU. bHosiormyeckoe 3Hauye€HHE MUTO3A.
Meiio3 — penpoAyKTHUBHOE JelieHHe kieTku. CpaBHEHHME MUTO3a U Meno3a. buonornueckoe
3HaUYCHHE Meio3a.



[Tonsitre 0 xpomocomax. CTpykTypa XpoMocoM. HerncTtoHoBbIe ¥ TUCTOHOBBIC OETKHU. Y POBHU

KOMITaKTU3auuu XxpomatnHa. yHKIMU XpoMocoM. I'eHeTnueckuii koa. TpaHCKpumus.

Hayka o knerke — nutosorus. Ilonstue o kinetke. AHuManbKyinu. I[lepBble moJokeHuUs

KJIETOYHOU Teopuu. PazButue yuenus o kiietke. CoBpeMeHHas KJI€TOUHAas TEOPUSL.

[TonsiTue nenecoobpazHocTy U rapMoHuH. COOTHOLIEHHE TAPMOHUHU JKUBOM KJIETKU U TapMOHUU

Mupa. B3aumMocBs3b 1 pazHULIa MEX]TY TOHATHSIMHU «TAPMOHUS» U «IIPUPOIOCO0OPAZHOCTDY.
O06o01ieHne 1 cucTeMaTu3alys 3HaHUH 110 TJaBe 2.

Monexynapuuwtit yposens sncuznu (10 u).

Oco0eHHOCTH MOJIEKYJISIPHOTO YpoBHs *u3HH. [lonumepsl 1 MoHoMepbl. DU3MKO-XUMUYECKHE

cBoiictBa Monekyn. buonormueckue  ¢GyHkuM  MoJjekyld.  CTpyKTypHBIE  DJIE€MEHTHI

MOJIEKYJIIPHOTO YpOBHs KU3HU. OCHOBHBIE MPOLIECCHI, 3HaU€HUE U opranu3anus MY XK.

Heoprannueckue BemiecTBa: BOJA, MHUHEpAIbHbIE COJM, JBYOKHCh YIJepoa, KHUCIOTbl U

ocHOoBaHus. OpraHUYecKUe BEIECTBA: YIJIEBOJbI, JIMIHJbI, OCIKA U HYKIEHHOBBIC KHUCIIOTHI.

Crpykrypa JHK u PHK. Peruukarus JTHK.

Cunre3 xak yacth Mertabonusma. [Toustue merabonmmsma. [lonstue OuocuHTe3a U (HOTOCHHTE3A.

CeeroBas u TemHOBas (a3sl poTocunTe3a. Dotocurems. [{ukn KansBuHa.

[Tonstue o OmocuHTE3e Oenka. DTambl CHHTE3a Oenka: TpaHCKpUIus, TpaHcsinus. [loHsTre

antukonona. AkientopHas yacte PHK. Tunet PHK: TPHK u uPHK. Ilonsatue noiucomsl.

[Tonsitue o OwomormyeckuM pacuierieHud. ATO, AM® u AJl®. AspobGHoe JbIXaHHE.

beckuciaopoaHblid 3Tan KJIETOYHOTO JIBIXaHMS, WIHM TJIMKOIU3. KucnopoaHslid 3Tan KIETOYHOTO

neixanus. Huxn Kpe6cea.

OmnacHocth mosmMepHoro mycopa. I[IpoGiiema ycroitumBoro pa3BuTHs. [aBHBIE (QaKTOPHI

Jerpajaliii U paloHbl UX MposiBICHUS. Mojenu pa3BuTHsi MUpa. DKOJIOTHSI 1 HOBOE BO33pEHUE

Ha KynbTypy. Kputepun pa3zBUTHS KyJIbTYPHI.

OO6o6mieHre M cucreMaTH3alusl 3HAHUN O CTPYKTYPHBIX YpPOBHSX JKMBOM Marepuu. Bujel

O6nopa3HooOpa3us: BMJOBOE, TE€HETUYECKOE, 3KOJOrMYecKoe, Treorpaduueckoe, COLHUAIBHO-

ATOJIOTHYECKOE U CTPYKTYPHO-YPOBHEBOE.

O06001eHrne U cucTeMaru3alnysi 3HaHWM 10 ypPOBHSIM OpraHu3allMd XUBOW MaTepuu:
OpPraHM3MEHHOM, KJIETOYHOM U MOJEKyJasipHOM. HMrToroBas olleHKa 3HaHUA MeETOJOM
OMOIOTMYECKOTO TECTUPOBAHMUSL.

Iliianupyemble pe3yabTaThl 0CBOCHUS Y4eOHOI0 MpeaMeTa
OcBoenue yuebHoro npeamera «buosiorusi» Ha ypoBHE OCHOBHOTO 00IIeT0 00pa30BaHUs
JOIDKHO ~ oOecreunBaTh JOCTH)KEHHE CICAYIONIMX JIMYHOCTHBIX, METAlpeJMETHBIX U
IPEJIMETHBIX 00Pa30BaTEIbHBIX PE3YJILTATOB:

JUYHOCTHBIE PE3YJ/IbTATHI

Ilampuomuueckoe ocnumanue:

* OTHOILIEHUE K OMOJOTMM KaK K BaXKHON COCTaBJISIOUIEH KyJIbTYphl, TOPAOCTh 3a BKJIAJ
POCCHIMCKHMX M COBETCKHX YYEHBIX B pa3BUTHE MHPOBOM OHonornyeckoil Hayku. I'paskmaHckoe
BOCIHTAHUE:

* TOTOBHOCTb K KOHCTPYKTUBHONH COBMECTHOM JEATEIBHOCTH IIPU BBIIOJHEHUU
WCCJIEIOBAaHUM M TMPOEKTOB, CTPEMJICHHE K B3aMMOIOHHMMAHHUIO U B3auMONOMOINHU. JlyXOBHO-
HPABCTBEHHOE BOCIIUTAHUE:!

* TOTOBHOCTbH OLIEHMBATh MOBEJECHUE U MOCTYNKU C MO3UIIUN HPABCTBEHHBIX HOPM U HOPM
IKOJIOTMUYECKOH KYJIbTYPHI;



* IOHUMaHKE 3HAYMMOCTH HPABCTBEHHOTI'O acleKTa JESITEIbHOCTH YEI0BEKa B MEAULINHE
¥ OMOJIOTHH. DCTETUYECKOE BOCITUTAHUE!

* [IOHMMaHHUE POJM OHOJIOTMH B (POPMUPOBAHMM ICTETUUECKOH KYJIBTYpbl JMYHOCTH.
Lennocmu nayuHo20 NO3HAHUA:

* OpHMEHTAlMsl Ha COBPEMEHHYIO CHCTEMY HAayYHBIX IPEJICTaBICHUH 00 OCHOBHBIX
OMOJIOTMYECKUX 3aKOHOMEPHOCTSX, B3aUMOCBS3SIX 4YEJIOBEKAa C MPUPOJHOW U COLHUAIbHOU
cpenoi;

* IOHUMaHKUE POJIM OMOIOTUYECKON HAYKU B ()OPMHPOBAHUU HAYYHOTO MUPOBO33PEHUS;
pa3sBUTHE HayyHOW JIOOO3HATEIILHOCTH, MHTEpeca K OWOJIOTMYECKON HayKke, HaBBIKOB
HCCIIEN0BATEIBCKON 1EATEIIHOCTH.

Dopmuposanue Kyibmypbl 300P06bsi.

* OTBETCTBEHHOE OTHOILIECHHE K CBOEMY 3[0POBBIO M YCTaHOBKA Ha 370pPOBBI 00pa3
XKHU3HU (3110pOBOE IHUTaHUE, COOIIOAEHNE TUTMEHNYECKUX MPaBW U HOPM, cOalaHCUPOBAaHHBIN
PEKUM 3aHIATUN U OTIbIXA, PEryJsipHas PU3NUecKasi aKTHBHOCTD);

* OCO3HaHHUE MOCJIEICTBUNA U HENPUATHE BPEAHBIX MPHUBBIYEK (YIOTpEOICHHUE aIKOIroJs,
HApKOTHKOB, KypeHHe) W UHBIX (popMm Bpenma ans (PU3NUIECKOTO M ICUXUYECKOTO 370POBBS; *
coOuto/ieHre MpaBuUil 0OE30MaCHOCTH, B TOM 4YHCJE HaBbIKM O€30MacHOrO IIOBEJCHUS B
MIPUPOJHOM CpelIE;

* c(pOpMHUPOBAHHOCTh HaBbIKAa pedUIEeKCHH, YIPABIECHHE COOCTBEHHBIM MOLMOHAIBHBIM
COCTOSIHUEM.

Tpyoosoe 6ocnumanue:

* aKTUBHOE y4acCTHE B PEILICHUU MPAKTUYECKUX 3ajau (B paMKaX CEMbH, LIKOJbI, FTOPOJa,
Kpas) OHOJIOTMYECKOM U 3KOJOrMYECKOW HAIpaBIE€HHOCTH, HMHTEPEC K IMPAKTUUYECKOMY
U3y4EHHIO TPO(eccHii, CBA3aHHBIX ¢ OUOIOTHEH.

IKonoeuueckoe 60cnumaHue:.

* OpHEHTAallMsd Ha NPUMEHEHHE OMOJOrMYECKUX 3HAHUN IPU pEIIeHUHU 3a]ad B 00J1acTu
OKpY’Kalollel cpebl;

* OCO3HAHME SKOJIOTMUECKUX MPOOJIEM U MyTeH UX pelIeHNUS;

* TOTOBHOCTb K YyYaCTHIO B TIPAKTHYECKOM  JEATEIBHOCTH  JKOJIOIMYECKON
HaIpPaBJIEHHOCTH.

Adanmayusa obyuarowjecocsi K USMEHAIOWUMCA YCIOBUAM COYUANLHOU U NPUPOOHOL
cpeowl:

* aJICKBaTHAas OLIEHKAa U3MEHSIOUINXCS YCIOBUIA;

* MPHUHATUE pelIeHus (MHIUBHIyalbHOE, B TIPYyMIE) B M3MEHSIOIUXCA YCIOBUAX HA
OCHOBaHUU aHaJln3a OMOJOrn4ecKoil nHpopMaIuy;

* [UIAaHHPOBaHHWE JEMCTBUI B HOBOM CHUTyallMM Ha OCHOBAaHUM 3HAHUN OMOJIOTHYECKUX
3aKOHOMEPHOCTEH.

METAIIPE/IMETHBIE PE3YJIbTATbHI

YHuBepcaibHble IO3HABATEIbHbIE 1efiCTBUS

basosvlie nocuueckue oelicmeust:

* BBIBIATh M XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKH OHUOJOTMUYECKUX OOBEKTOB
(s1BIIEHU);

* YCTaHaBIIMBATh CYIIECTBEHHBIH MPU3HAK KIACCU(UKANUU OHOJIOTHYECKHX OOBEKTOB
(sSIBJICHUH, TMPOIIECCOB), OCHOBAHHS JJIsi OOOOIIEHUS W CPaBHEHUS, KPUTEPUH ITPOBOIAMOTO
aHaM3a; C y4€TOM TMPEAJIOKEHHON OHMOJOTHMYECKON 3a/aud BBIABIATH 3aKOHOMEPHOCTH U
MPOTHBOPEYHST B paccMaTpuBaeMbIX (hakTax W HAONIOACHUSAX, MpeJyiaraTb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

* BBIBIATH JAePUIUTHI  HWHGOPMAIMH, JaHHBIX, HEOOXOAUMBIX ISl PEIICHUS
IMOCTaBICHHOM 3a/1a4H;



* BBISIBJISITh MPUYMHHO-CIIEICTBEHHBIEC CBSI3U NMPHU M3YYEHUU OUOJIOTMYECKUX SBICHUM U
IPOIIECCOB; JIENIaTh BHIBOJIBI C UCIIOJIb30BAHUEM JICIYKTHBHBIX U HHIYKTUBHBIX YMO3AKIIOUCHHH,
YMO3aKJIIOUEeHUN M0 aHaJIOTHH, (POPMYIHPOBAThH TUIIOTE3bI O B3AUMOCBSI3AX;

* CaMOCTOSITEIPHO BBIOMpATh CIMOCOO pemieHus Y4eOHOW OHOIOTHYECKON 3amadun
(cpaBHUBaTh HECKOJBKO BapHAHTOB pEIICHUS, BBHIOMpATh Haubojiee MOAXOIAUIMM C ydéToM
CaMOCTOSITENILHO BBIJICTICHHBIX KPUTEPUEB).

basosvie uccneoosamenvckue oeticmaus:

* UCIIOJIH30BAThH BOMIPOCH KaK UCCIIEAOBATEILCKUN HHCTPYMEHT TIO3HAHUS;

* popmynrpoBaTh BOMPOCH], GUKCUPYIOLIUE PA3PhIB MEX]Y pEalbHBbIM U JKeJIaTeIbHBIM
COCTOSIHUEM CUTYaIluH, 00BEKTa, U CAMOCTOSTEIHHO YCTAHABIMBATh HCKOMOE U JaHHOE;

* (opMupOBaTH THIOTE3y 00 UCTUHHOCTU COOCTBEHHBIX CYKIEHHUI, apryMEHTHpPOBATh
CBOIO MO3UIINIO, MHEHHE;

* MPOBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUIaHy HAaOIOJCHHUE, HECIIOXKHBII
OHMOJIOTUYECKUI SKCIIEPUMEHT, HEOOJBIIOE HCCIECIOBAHUE MO YCTAHOBJICHUIO OCOOCHHOCTEH
Ouonoruueckoro ooObekTa (mporecca) HW3Y4YeHHs, MPUYHMHHO-CICJCTBEHHBIX CBSI3ed U
3aBUCHUMOCTEH OMOJIOTHUECKUX 0OBEKTOB MEXIY COOOI;

* OIICHMBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTh HMH(OPMAIINIO, MOTYYCHHYIO B XOJ€
HaOJIOICHUS ¥ SKCIIEPUMEHTA;

* caMoCTOATeNbHO (opMmynupoBaTh OO0OOIIEHHS M BBIBOABI IO pe3ylbTaTam
POBEIEHHOTO HAONIOCHHS, SKCIIEPUMEHTA, BIAJIETh HHCTPYMEHTAMHU OIICHKH JIOCTOBEPHOCTH
MOJTyYEHHBIX BBIBOJIOB M 0000IIIEHUI;

* IIPOTHO3MPOBATH BO3MOXKHOE JAJIbHEHINee Pa3BUTHE OMOJIOTMYECKHX IMPOIECCOB U UX
MOCIIEACTBYSI B aHAIOTUYHBIX WJIM CXOJIHBIX CUTYalUAX, a TAK)KE BBIABUTATD MPEATIONIOKEHHS 00
UX Pa3BUTHUU B HOBBIX YCIIOBHSIX U KOHTEKCTAX.

Paboma ¢ ungopmayuei:

* NPUMEHATH PA3JIMYHBIE METOJbI, MHCTPYMEHTHI M 3alpOCHl MPU TOUCKE U OTOOpE
Ounonornueckor MHGOOPMALUK UM JAHHBIX M3 UCTOYHHKOB C Y4ETOM MPEISIOKEHHON yueOHOM
OMOJIOTUYECKOH 3a/auu; BHIOMPATh, aHAIM3UPOBATH, CUCTEMATH3UPOBATh W MHTEPIIPETHPOBATH
OuoNornyecKkyro HH(GOPMAIIUIO pa3IMYHbIX BUJOB U (OPM MPEICTABICHHUS;

* HaXOJHTh CXO/HBIC apTyMEHTHI (TIOATBEPKAAIOIINE HITH OMPOBEPTAIOIINE OJTHY U TY XKe
U110, BEPCHUIO) B Pa3IMYHbIX HH(POPMAIMOHHBIX HICTOUHUKAX;

* CaMOCTOSITENIbHO BBIOMpATh ONTUMANIbHYIO (OpMY MpencTaBieHUs HHGPOpMALMU U
WITIOCTPUPOBATH pellacMble 33a9i HECTIOKHBIMU CXeMaMH, TUarpaMMaMu, WHOW TpaduKoi U
UX KOMOUHAIMSIMU;

* OLICHUBATh HAJEKHOCTh OMOJIOTUIECKON MHPOPMALIUHU 1O KPUTEPHSIM, TPEITI0KESHHBIM
yuuTeneM Uin chopMyITUpOBAHHBIM CaMOCTOSTEIbHO;

* 3a[IOMHHATH ¥ CUCTEMATH3UPOBATh OMOIOTUYECKYIO HH(POPMAITHIO.

Yuueepcanvhvie koMmyHuKamusHvle Oeticmeus

Obuwenue:

* BOCHpPUHUMATh U (OPMYJIHUPOBATh CYXKJEHHS, BbIpaXaTb SMOLMHU B IpoLEcce
BBITTOJIHEHHSI TPAKTHYECKUX M Ta0OPaTOPHBIX PadoT;

* BBIpaKaTh ce0s (CBOIO TOUKY 3PEHHUSI) B YCTHBIX U MMCbMEHHBIX TEKCTaX;

* pacrmo3HaBaTh HeBepOabHBIC CPEJCTBA OOIIEHUS, TIOHUMATh 3HAYCHHE COIMAIHHBIX
3HAKOB, 3HaTh U PACIIO3HABATH MPEINOCHUIKH KOHMOIMKTHBIX CUTYAlUil M CMTr4aTh KOH(IMUKTBI,
BECTH MIEPETOBOPHI;

* IOHUMAaTh HAMEPEHUS JIPYTUX, POABIATh YBAXKUTEIBHOE OTHOLIEHHE K COOECeTHUKY U
B KOPPEKTHOI Gopme popMyIUpoBaTh CBOU BO3PAKEHMUS,

* B XOJI¢ JIMaNora W/WiM JUCKYCCHM 3ajlaBaTh BOIIPOCHI MO CYIIECTBY 0OCYyXIaeMoii
OHMOJIOTUYECKO TEeMbI M BHICKa3bIBATh UJICH, HAIIEIICHHBIC Ha pelIeHNe OMOJIOTHUECKON 3a1auu 1
nojjiep)kaHue OaroxenaTeaIbHOCTH OOLICHHUS;
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* COIOCTaBIATH CBOM CYXJAEHUS C CYXKICHMSAMU JPYTUX YYacTHUKOB JHajora,
OOHapy>KUBATh Pa3InYMe U CXOJCTBO MO3ULIUH;

* NyONMYHO TPEACTaBIATH PpE3yJAbTaThl BBIIOJHEHHOIO OMOJIOIMYECKOIO OIbITA
(9KcIIepUMeHTa, UCCIIeIOBaHUs, TIPOCKTA);

* CaMOCTOATEJIBHO BbIOMpPATh (OpMAT BBICTYIUIEHUS € Y4YETOM 3aJad MpPE3EeHTalUd U
0COOEHHOCTEH ayTMTOPHH U B COOTBETCTBHH C HUM COCTABJIATH YCTHBIC M MUCbMEHHBIE TEKCTHI C
UCIIOJIb30BAaHUEM UIUTIOCTPATUBHBIX MAaTEPUAIIOB.

Cosemecmuas oessmenbHOCMb (COMPYOHUYECMB0):

* IOHUMATh U UCIOJIb30BATh MPEUMYILECTBA KOMAaHAHON U UHAMBUAYAIbHONW PabOTHI IPU
pELICHNH KOHKPETHOM OMOJIOTHYECcKOi MpoOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh TPUMEHEHHS
IpyNIoBbIX (GOpM B3aUMOJIEHCTBUS IPU PELIEHUH IOCTABJICHHON y4eOHOH 3a/1a4H;

* IPUHUMATH IeJIb COBMECTHOM AEATEIbHOCTH, KOJUIEKTUBHO CTPOUTH JIEHCTBHA MO €€
JOCTYDKEHUIO: paclpeliesiaTh pOJM, JOroBapuBaThcs, OOCYKIaTh IPOLIECC U pe3ysbTar
COBMECTHOM paboThl; yMeTh 0000IIaTh MHEHHUS HECKOJBKHUX JIOAEH, MPOSBISATH TOTOBHOCTH
PYKOBOJIUTb, BBIINOJIHATh IOPYUEHUS, TOTUMHATHCS;

* IUTAHUPOBATh OPTAHU3AIIUI0 COBMECTHOW PabOTHI, OMPEENATh CBOIO POJb (C Yy4ETOM
OPEINOYTEeHU U BO3MOXHOCTEH BCEX YYAaCTHHKOB B3aWMOJICHCTBHSA), paclpeneniaTh 3ajauu
MEXJly WIEHaMHU KOMaH/bl, Y4acTBOBaTh B IPYIIIOBBIX (opMax paboTsl (00CyXkaeHUs, 0OMEH
MHEHUSMHU, MO3IOBbIE IITYPMBbI U UHBIE);

* BBINIOJIHATH CBOIO YacTh PabOTHI, TOCTUTATh KAUYECTBEHHOTO pPE3YNbTaTa IO CBOEMY
HaIlpaBJICHUIO U KOOPAMHUPOBATH CBOM JICHCTBUS C IPYTUMH YICHAMHU KOMaH/bI;

* OIICHMBATh KA4E€CTBO CBOETO BKJIA/1a B OOIIMIA TPOAYKT 11O KPUTEPHSIM, CAMOCTOSITEIILHO
c(OpMYIMPOBAHHBIM YYAaCTHHKAMU B3aWMOJICHCTBUS; CPAaBHUBATh PE3YJIbTaThl C HCXOJHOMN
3amaueil M BKJIAJ KaKIOTro 4ieHAa KOMAaHIbl B JOCTIDKEHHE pe3yJbTaToB, pa3ieisaTh chepy
OTBETCTBEHHOCTHU U MPOSABIATh FTOTOBHOCTb K IIPEJOCTABICHUIO OTYETA Mepe]] TPYIIION;

* OBJIAJETh CHUCTEMOW YHHBEPCAIbHBIX KOMMYHHMKATHBHBIX JCUCTBHH, KOTOpas
o0ecrieuynBaeT CPOPMHUPOBAHHOCTh COLMAIbHBIX HABBIKOB M HSMOLMOHAIBHOTO HHTEIUIEKTa
o0ydJaronuxcs.

Ynusepcanwvnvie pecynamuensvie oeiicmeus

Camoopaanuzayus.:

* BBIABJIATH NMPOOJIEMBI JUJIsl PELICHUS B KU3HEHHBIX M YYEOHBIX CUTYaLUSAX, UCIOJIb3YS
Ouosornyeckue 3HaHMs;

* OPHEHTUPOBATHCA B PA3JIMYHBIX IOAXO0JAaX MPHHATUS PEIIeHUH (WHAWBUIYAIBHOE,
NPUHATHE PELICHUs B TPYIIE, IPUHATHE PEIIeHUH rpymnmnoil);

* CaMOCTOSITEJIbHO COCTaBJISITh ITOPUTM pELIeHMs 3a/auu (WIM €ro 4acTh), BIOHMpATh
crnoco0 pemeHus YydyeOHOH OHONOrMYeckod 3afauyd ¢ y4€TOM HUMEIOIIUXCS PEecypcoB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATh MpeIaraéMble BapUaHThl PEHICHUH;

* COCTaBIATH IUIAH AEUCTBUH (MJaH peayu3allii HAMEYEHHOTO ajropuTMa peIIeHus),
KOPPEKTHPOBATh TPEIJIOKECHHBI AITOPUTM C YYETOM TIOJyYEHHUS HOBBIX OHOIOTHYECKHX
3HaHUH 00 N3ydyaeMoOM OHOJIOTHYECKOM O00OBEKTE;

* Ie7IaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

Camoxonmpons (pegrexcus):

* BJIQJIETh CITOCOOAMHU CAMOKOHTPOJISI, CAMOMOTHBAIINH U peIICKCUN;

* JaBaTh a/ICKBaTHYIO OLICHKY CUTYallUd U MpeasaraTh I1aH e€ n3MEeHEeHMS,

* YYHTBHIBaTH KOHTEKCT W TPEIBUAETH TPYTHOCTH, KOTOpPBIE MOTYT BO3HUKHYTH TpPH
pelmieHMH y4eOHOW OMOJOTMYECKOM 3ahayd, aJanTHPOBaTh peIIEHHE K MEHSIOIUMCS
00CTOATEILCTBAM;

* 00BSACHATH NMPUYUHBI JOCTHKEHUS (HEAOCTHXKEHHS) Pe3y/IbTaTOB JIEITEIbHOCTH, 1aBaTh
OIIEHKY NTPHOOPETEHHOMY OMBITY, YMETh HAXOUTh TO3UTUBHOE B TIPOHM3OIIE/IICH CUTYaIlNH;

* BHOCUTb KOPPEKTHBBI B JI€ATEIILHOCTh Ha OCHOBE HOBBIX OOCTOSATENbHCTB,
W3MEHUBIINXCS CUTYalUi, YCTAHOBJIEHHBIX OIMOOK, BO3HUKIIUX TPYIHOCTEH;
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* OIICHUBATh COOTBETCTBHE Pe3yJIbTaTa IEIH B YCIOBHUSAM.

OMOYUOHAIbHBIU UHMENNEeKM.!

* pa3auyaTth, Ha3bIBATh U YIPABJIATH COOCTBEHHBIMHU IMOIIUSIMHU U SMOIUSAMH JIPYTUX;

* BBISIBIISITH M AaHAJTU3UPOBATH IPUYMHBI SMOIIHIA;

* CTaBUTH ceOsl HAa MECTO JAPYTOro YejJoBeKa, IOHUMAaTh MOTUBBI M HAMEPEHHS IPYTroro;

* PETYJIUPOBATH CITOCOO BBIPAKCHUS SMOIIHH.

Ipunsmue cebs u Opyeux:

* OCO3HAaHHO OTHOCHUTHCS K JIPYTOMY Y€JIOBEKY, €r0 MHCHHIO;

* IPU3HABaTh CBOE MPABO HA OIIMOKY U TAKOE K€ IIPABO JAPYroro;

* OTKPBITOCTH ceO€ W JPYruM; * OCO3HABATh HEBO3MOXXHOCTh KOHTPOJIUPOBATH BCE
BOKDYT;

* OBJAJIETh CHUCTEMON YHHUBEPCAIBHBIX YYEOHBIX PETYISTHUBHBIX JCUCTBUN, KOTOpas
oOecrieunBaeT (OPMHUPOBAHHE CMBICJIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSISI ITO3UIUS
JUYHOCTH), W JKU3HCHHBIX HABBIKOB JIMYHOCTH (yNpaBiCHHsS COOOW, CaMOIMCIHMILINHBL,
YCTOMYUBOTO MOBEIICHHS).

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

1) chopmMupoBaHHOCTH NPEACTABICHUNW O POIM U MecTe OWOJIOTMH B COBPEMEHHOMN
HAyYHOW KapTUHE MHUpPA; IMOHUMAHUE pOJM OHOJOTHHM B (DOPMHPOBAHUHM KPYyrozopa H
(GyHKIIMOHAIBHOU TPaMOTHOCTH Y€JIOBEKa JIsl PEIICHUS MPAKTHYECKUX 3a71ay;

2) BJIaJieHHE OCHOBOIIOJATAIOIIMMHU MOHATHUSIMHU U TIPEACTABICHUSIMU O KUBOM MPHUPOJIE,
e€ ypOBHEBO oOpraHM3allii ¥ DJBOJIOLMH;, YBEPEHHOE TMOJb30BaHHE OHOIOTHYECKOMN
TEPMHUHOJIOTUEN U CUMBOJIMKOM;

3) BiajgeHHe OCHOBHBIMH METOJaMH HAy4YHOTO TIO3HAHHS, HCIOIb3yEeMbIMU MPHU
OMOJIOTHYECKUX HCCIICOBAHUAX JKUBBIX OOBEKTOB M OKOCHCTEM: OIMCAaHHWE, H3MEpPEHHE,
MpOBeJICHNE HAOIIOICHUI; BBISIBJICHHE U OLICHKA aHTPOIIOT€HHBIX U3MEHEHUH B PUPO/IE;

4) chopMUPOBAHHOCTh YMEHHI OOBSICHATH PE3YyIbTaThl OMOJOTUYECKUX IKCIIEPHUMEHTOB,
peliaTh IeMeHTapHbIe OMOIOTUYECKUE 3a0auu;

5) chopMHPOBAHHOCTh COOCTBEHHOW TO3WIIMKM TIO OTHOIIEHUIO K OHOJIOTHYECKOM
uH(pOpMaIIH, TTOTy4aeMOU U3 Pa3HbIX UCTOUYHUKOB, K TTI00aTbHBIM SKOJOTHUYECKUM MpodieMam
Y IIYTSIM UX PELICHUSI.

Ilpeomemnvimu pezynomamamu u3zyuyenus npeomema «buonocua» ¢ 11 Knacce
AGNAIOMCA CNleOyIoujue YMEHUA:

e OObBsCHATH: ponb Ouonorn B (POPMUPOBAHWU HAYYHOTO MHUPOBO33PEHUS; BKIA]
OMOJIOTMYECKUX TeOpHil B (hOPMHUPOBAHNE COBPEMEHHON €CTECTBEHHOHAYYHOW KapTHUHBI
MHUpa; €IWHCTBO JKMBOW U HEXKUBOM NPUPOIBI, POJCTBO JKUBBIX OPTaHU3MOB;
OTPHUIIATEIIFHOE BJIMSIHUE AJKOTOJIsl, HUKOTHHA, HAPKOTUYECKUX BEIIECTB HA pPa3BUTHE
3apoJbIllla YeNOBEKa; BIUSHUE MYTareHOB Ha OpPraHuU3M 4YelOBEKa; B3aMMOCBS3HU
OpPTaHWU3MOB M OKPY)KAIOIIEH CPeIbl; TPUIUHBI IBOJIIOINH;

e Pemarts snemMeHTapHBIE OHOJOTHMYECKHE 3aa4M; COCTABISATh DJIEMEHTAPHBIE CXEMBI
CKpEITMBAaHUS M CXEMBI TIEPEHOCA BEIIECTB U YHEPTUH B IKOCHCTEME;

e OmnuceiBaTh 0cobeit Buaa Mo MOp(HOIOTHYECKOMY KPUTEPHUIO;

e BbIBIATE MpUCTIOCOOJIEHUS OPTAaHU3MOB K Cpelle OOMTaHUs, UCTOYHUKH MYTareéHOB B
OKPY’KaloIllel cpesie, aHTPONOT€HHbIE U3BMEHEHHS B IKOCUCTEMAX CBOEM MECTHOCTH;

e (CpaBHHBaTh: OHMOJOTHYECKHE OOBEKTHI, MPOIECCHl W JeNaTh BBIBOJBI HAa OCHOBE
CpaBHEHUS,

e AHanM3MpOBaTh U OIICHUBAThH PA3TMYHBIC THIOTE3bI CYIIIHOCTH KU3HH, TTPOUCXOKICHHS
JKU3HA W 4YeJIOBEKa, TJI00ANbHBIE SKOJOTHYECKHE MpOOIeMBbl W MYTH WX pPEIIeHUs,
MOCIIEACTBHSI COOCTBEHHOM JI€ATEILHOCTH B OKPYKaIOILEH Cpee;
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e Haxomute wuH(pOpMaUiO O OHOJOTHYECKHX OOBEKTaX B Ppa3IMYHBIX HCTOYHHUKAX
(Y4eOHBIX TEKCTaX, HAyYHO-TIOMYJISIPHBIX HW3JAHHIX, KOMIIBTEPHBIX 0a3zax aHHBIX,
pecypcax HTepHETa) M IPAKTUYECKH UX UCTIOIB30BaTh;

TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC (35 YACOB)
Ha3zeanue Tema ypoka Ocnoegnwle euowt oeamenvnocmu | Henonv3os
pazoena ooyuarowuxcsn anue
0bopyooea
HuUAs
uenmpa
«Touka
Pocmay
Beeoenue 6| 1. Conpepxanune u | Ciaymanue oObCHEHUN YUUTEIS.
Kypc  obwen | cTpykTypa  Kypca | CamocTosTenbHas padoTa ¢ yueOHUKOM.
ouonocuu (4 | oOmeii Ouosoruy.
u). OcHoBHBIC
CBOKCTBA KU3HMU.
2. YpoBHU Pa6 DNEeKTPOHHBI
oprammsans Ca oTa ¢ p%gaTOqHBIMUMaTepI/IaJIOM. o TAGHHILL I
KHUBOW MaTEpHH. CnymaHHe OUBACHOIIR yateirs TUTAKATHI.
aMOCTOSTENIbHAs paboTa ¢ y4eOHUKOM.
3. 3nayenue | Cinymanue oObsCHEHUN YUUTEIs.
MPAKTHUYECKON CamocrosTenbHas paboTa ¢ yueOHUKOM.
Ouosioruu. OT10op M cpaBHEHME Marepuana Io
Metoabt HECKOJIbKUM HCTOYHHKAM.
OMOJOTUYECKHIX
HCCIIEOBAHUM.
4. Xusoit mup wu | Ciaymanue oObACHEHUN YUUTEIS.
KYyJIbTYypa. CamocrosiTenbHast paboTa ¢ yUeOHUKOM.
Pabota ¢ kapToukamu.
Pabota B mapax.
buocgepnorii | 1. VYyenue o | Cnymanue oObSICHEHUH yauTes.
YpoeéeHbs ouocdepe. Pabota B mapax.
scusnu (7 u). Pabora B rpynmnax.
2. IlpoucxoxneHue p
aboTa ¢ pa3aTOYHbBIM MaTePUATIOM.
KUBOTO BEHIECTBA. Caymanue oObsCHEHUN YUUTES.
CamocrosiTenpHas paboTa ¢ yUeOHUKOM.
3. buonornueckas | Ciymanue oObsICHEHUH yauTes.
HBOJTIOIUS B | CamocrosTenbHas paboTa ¢ yueOHUKOM.
pa3BUTHH Pabota ¢ kaproukamu.
o6uocdepsl. Pabora B mapax.
Pabota B rpynmax.
[ToaroTroBka kK KOHTPOJIBHOM paboTe.
[ToBTOpEHNE MPONIEHHOrO MaTepHAIa.
4.  KourposnbHas | Pemenue 3ajanuii KOHTPOIbHOM paboTHI.
pabora No 1.
5. buochepa kak | Ciymanue oObsICHEHUH yUUTEIs. DJEeKTPOHHBI
riaodanpHas Pemenne 3amauy. e TaOIuIbl U
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JKOCHUCTEMA. Pa6ora B mapax. TUTaKaThI.
Kpyrosopot OcraBneHue Kiacrepa.
BEIIECTB B | Pa3bop kinacrepa y 10oCKu.
HIPUPOJE.
6. UYenoBek Kak
PaGora ¢ pa3naTouHbIM MaTepHAaIOM.
KUTEIb Ouochepsr C 6 .
JylmiaHue OObSACHEHUN yUUTEs.
Hoero GBIk € CavocrosTenbHas paboTa ¢ yueOHHKOM.
IPUPOIOH.
7. DKoJIOrM4ecKue PaGora c
PaGora ¢ pa3naTouHbIM MaTEpPHATIOM.
(axroper X Caymanue oObCHEHUN YUUTEIS. repOapHbIM
SHAUCHHC. CamocTosiTenbHas pabota ¢ y4eOHUKOM. MaTCepHaioM
buozeoyenom | 1. buoreonenos | Pabora B mapax.
uvecKuil Kak ocoOm1ii | Pabota B rpymmax.
YpogeHs YPOBEHb Pabora ¢ yueOHUKOM.
Jcu3nu (8 u). | opraHuszanuu PaGora ¢ pa3naTouHbIM MaTEepPHATIOM.
)KM3HH, OMO- W | 3amojiHeHHe CBOIHOMN TaOIUIIbI.
9KOCUCTEMA.
2. Crpoenune u | CocraBineHue OMOTreoeHO30B. DNEeKTPOHHBI
CBOICTBa Paz6op cTpoenus BI'LI. € TaOJauIbl U
OmoreoreHo3a. Pabora B rpymmax. TUTAKaTHI.
PaGota no kaproukam.
3. JlabopaTopHas Pabota B mapax. Hudposas
pabora Ne 1. Pabora c repbapusimu. naboparopus
«[Ipucnocobnenno | BoisBnenue 3aKOHOMEPHOCTEH | 0 IKOJIOTUU
CTb PACTCHHI U MIPUCTIOCOOTICHHOCTH pacTeHuit U | (maT4uk
KUBOTHBIX K KUBOTHBIX K YCIIOBUSIM XH3HHU B JIECHOM | OCBEIIEHHOC
ycinoBusAM ku3HUA B | BI'T». TH,
JIECHOM dopmynupoBaHue BBIBOJIOB 10 | BIQXKHOCTH U
OHOreoLEHO3e. nabopaTtopHoi pabore. TEeMIEepaTyp
BI)
Pabora c
repOapHbIM
MaTepraoM
4. CoBmectHas | Cinymanue oObsCHEHUH YUUTEIs.
KU3HH BHJOB B | PaboTa ¢ yueOHUKOM.
ouoreoleHo3se. Pabora 1o yueOHbIM KapTam.
[ToaroroBka Kk KOHTPOJIBHOM padoTE.
5. KonrtponbHas | Penienue 3a1anue KOHTPOJIbHOM pabOTHI.
pabora No 2.
6. [Tpuuuns! | PaGorta B rpynmnax.
YCTOWYHBOCTHU Pa6ora ¢ yueOHUKOM.
OMOTeO01IeHO30B. Pabota ¢ pa3aTOYHBIM MaTepUAJIOM.
AHnanus AHaM3 KOHTPOJIHHOM pabOTHI.
KOHTPOJIbHOM Hcnpasnenue omuoOOK, JOMYIIEHHBIX Ha
paboTHI. KOHTPOJIbHOU paboTe.
7. 3apoxnenue u | PaGora B rpynmnax. ONEKTPOHHBI
CMeHa Pabota ¢ yueOHUKOM. € TaOIuIbl H
OMOTeO01IeHO30B. Pabota ¢ pa3aTOYHBIM MaTepUAJIOM. TUTaKaThI.
8. Coxpanenue | Pabora B mapax. [udposas
pazHOOoOpa3us Pabota B rpynmax. nmabopaTopus
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BI'TI. Crnymranue oObsICHEHUN yUUTETIS. 10 PKOJIOTHH

DKOJIOru4ecKue Pabora ¢ npobiaeMHBIMH BOIIPOCAMHU.

3aKOHBI OO6cyx1eHre OTBETOB.

MIPUPOJIOTIONB30BAH

sl

IHonynayuonn | 1. Bun, ero Crnymanue oObSICHeHUI YUUTEIS. PaGora c
0-610086011 KpUTEPUH U CamocTosTenbHas paboTa ¢ ydeOHUKOM. | TepOapHBIM
Ypogens CTPYKTYypa. Pabora ¢ kaproukamu. MaTepraIoM
arcusnu (16).

2. JlaboparopHas Pabora B mapax. [udposas

paborta Ne 2. Pabota c repbapusimu. nabopaTopus

«Mopdoonoruuecku | Pabora 1o MOP(OJIOTHUECKUM | TI0 IKOJIOTUU

€ KpUTepuu, KPUTEPUSIM. (maTumx

ucnoibp3yembie ipu | PaboTa Ha onpezeneHme BUIOB. OCBELLEHHOC

orpeaeNeHuU DopmyIpoBaHUE BBIBOJIOB no | T,

BUJIOBY. nabopatopHoii padore. BJIQKHOCTH H
TeMIeparyp
bI)

PaGora c
repOapHbIM
MaTepUaIoM
3. Tonymsimust kax P
aboTa ¢ pa3aTOuYHBIM MaTEPHATIOM.

(popma Caymanue oObsCHEHUN YUUTEIs.

CYMCCTBOBAHMA CamocTosiTenpHas paboTa ¢ y4eOHUKOM.

BHUA, ocobas

reHeTHUYeCcKast

cucTema u

OCHOBHAsI €IMHUIA

9BOJIIOIUH.

4. Pa6 DNEeKTPOHHBI
BuiooGpasosanme Ca OTa € pasZIaToYHbIM MaTePHATOM. o TAGIHI I
JyIIaHue OObICHEHUN YUUTEIs.

B TPOLECC | CamocrosTensHas paboTta ¢ y4eOHUKOM. TUIAKATB.

BO3HUKHOBEHUS

HOBBIX BHJIOB Ha

3emie.

5. Oranel | PaboTa ¢ pa3gaTo4HbIM MaTepUaioM. DIEeKTPOHHBI

MIPOUCXOXKACHUS Pabota ¢ kaproii ypoka. e Tabiauubl U

YeJioBeKa. 3akperuieHue 3HaHUH 110 TeMe. TUTaKATHI.

IToaroToBka K KOHTPOJIBHOMU paboTe.

6.  KoutponpHas | Pemenue 3aganuii KOHTPOJIbHOM pabOTHI.

pabota No 3.

7. UYenoek kak | PaGoTta ¢ pa3gaTouHbIM MaTepHaIoOM.

YHUKaJIbHBIA ~ BUJ | PaboTa ¢ kapToit ypoxa.

KHUBOH  TMPHUPOJBL. | AHaIM3  OIMOOK, JONYIIEHHBIX Ha

AHnanus KOHTPOJIbHOU paboTe.

KOHTPOJIBHOU

paboTHI.

8. Uctopus | Cnymanue oObsICHEHUH yuuTes.

pa3BUTHS CamocrosiTensHas paboTa ¢ yUeOHUKOM.

HBOJIIOIIMIOHHBIX OT1bop u cpaBHEHME Marepuana Io0

1201 (578 HECKOJIbKUM HCTOYHHKAM.
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9.  CoBpeMeHHOE

Pabota ¢ pa3maTOYHBIM MaTepUaIIOM.

yueHue 00 | Ciymanue oObsICHEHUH yaUTesl.
9BOJIIOIHH. CeMuHapCKoOe 3aHsTHE.

10. Pesynbrarel | Pabora ¢ pa3naTouyHbIM MaTEepPHATIOM.
sBomoni - U ee | Caymanue oObICHEHUN YUUTEs.
OCHOBHBIE CeMuHapcKoe 3aHsTHE.
3aKOHOMEPHOCTH.

11. OcHosable | PaboTa ¢ pa3naTouyHbIM MaTEPHATIOM.
HarpaBJIeHUs Cnymanue oObSICHEHUN yUUTEIS.
IBOJIIOIHH. CeMHUHApCKOE 3aHSATHE.

12.  Ocobennoctu | Ciyianue oObICHCHUH YIUTEIIA.
MOIYJISAIUOHHO- Pabora ¢ mpobneMHBIMU CUTYAITUSIMHU.
BUJIOBOrO ypoBHA | Pa3bop  mpemnokeHuid 1o oxpaHe

*Ku3Hu. Becemupnas
CTpaTerus OXpaHbl
MIPUPOIAHBIX BUOB.

IIPUPOHBIX BUJIOB.

13. O6ob61ienne u
CHCTEMATH3ALIS
3HAHUH.

[ToBTOpEeHNE NPONHAEHHOrO MaTepHaa.
Pabora B mapax.
CamocrosiTenbHas
KapTOUYKaM.
IToaroroBka K KOHTPOJILHOM paboTe.

paborta o

14. O6oO61iieHne u
CUCTEMAaTU3aLHs

3HaHUU 1O Kypcy
ouonorun B 10

[ToBTOpEHHUE MPOIICHHOTO MaTepHraa.
Pabora B mapax.
CamocrosTenbHas
KapTOYKaM.

paborta o

KJiacce. [ToaroroBka K KOHTPOJILHOM paborTe..
15. HroroBas | Permenne 3amanuii KOHTPOILHOU PabOTHI.
KOHTPOJIbHAS
pabora.
16. Ananu3 | Pabora Hax omuOkaMu.
KOHTPOJIbHON Pa30op 3ananuii KOHTPOJIBHOI pabOTHI.
paloTHI.
11 KIIACC (34 YACA)
Ha3zeanue Tema ypoxa OcHnognuie 6uowt deamenvnocmu | Hcnonvzos
pazoena ooyuarouwuxcsa aHnue
0bopyooea
HuUA
yenmpa
«Touka
Pocmay
Opzanusmenn | 1. Opranusmenssiil | Ciymanue oObsICHEHUH yUnTes.
blit  yposens | ypoBeHb ku3HU u | CamocrosiTenbHas paboTa ¢ yueOHUKOM.
ocusznu (17 u). | ero poib B
pUpoJIe.
2. OpraHusm Kak Pa6 ONEKTPOHHBI
SrocHCTeMA. Ca 0Ta € Pa3/IaTOUHbIM MaTePHAIOM. R ——
JyuiaHue oObSICHEHUN YIUTEs.
Hpoueccer CamocrostenbHas pabd 0 TUIAKATBL.
paboTa ¢ y4eOHUKOM.
KHU3HEACATSIBHOCT

1 MHOT'OKJICTOYHBIX
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OpraHM3MOB.
3.  Pa3muoxenue | Ciymanue oObsICHEHUH yUUTEIs.
OpraHHU3MOB. CamocrositenbHas pabora ¢ y4eOHHKOM.

OnogoTBOpeHUE U
€ro 3Ha4eHHE.

Otbop ¥ CcpaBHEHHE Marepuaia 10
HECKOJIbKUM HCTOYHHKAM.

4. Paspurtne | Ciymanue oObsSICHEHUN YIUTEIS. DNEKTPOHHBI
opranusma ot | CamocrosiTenpHas padoTa ¢ yueOHUKOM. | € TaOJIuIbl U
3apOKICHUS 1o | Pabota ¢ kaproukamu. IJTAKaThI.
CMEepTH Pabota c npe3enTaruei.
(oHTOTEHE3). ITpocMoTp BuaEOhparMeHToB.
5. W3 wucropun | Ciymanue o0ObsICHEHUH yUUTEIs.
pa3BUTHS PaGora B mapax.
TeHETHUKH. PaGora B rpynmnax.
Pemienue renernyeckux 3aaad.
6. M3MeHuuBOCTH DNEKTPOHHBI
Pabora ¢ pa3naTouyHbIM MaTEPHATIOM.
MIPU3HAKOB . € TaOnuIbl U
Crnymanue oObSICHEHUN yUUTEIS.
opranMsmMa # ee IUJTAKaThI.
CamocTosiTenpHas paboTa ¢ y4eOHUKOM.
THUIIBL. PaGora c
PaGota ¢ 1OnOTHUTENBHBIM MaTEPHATIOM.
repOapHbIM
MaTepUaIoM
7. T'enermueckue | Ciymanue 0ObSICHEHUH YUUTEIS. DNEeKTPOHHBI
3akoHOMepHOCTH, | CamocrosiTenbHas paboTa ¢ yueOHUKOM. | € TaOIuIbl U
OTKPBITBIE . | PaboTa ¢ xapToukamu. I1JIAKaThI.
Mennenem. Pabota B mapax.
Pabora B rpymmax.
Pemenne reneTnueckux 3agau.
8.  Hurubpuanoe | Ciymanue o0ObsICHEHUH YUUTEIS.
CKpEIMBAHHUE. Perienue nocraBaeHHbIX 3ajay.
Pabota ¢ yuebHMKOM.
Pa6ora B mapax.
Pabota B rpymnmnax.
Pemenne reseTnueckux 3agau.
9. Pemenne | Caymanve oObICHEHUN YUUTES.
TEHETUUYECKUX Pemenne reseTnyeckux 3ajgad.
3a/1ad4. Pabota B mapax.
PaGora y nocku.
10. JlaGoparopnas | Pabora B mapax.
pabora  Ne 1. | BeimosiHEHnEe 3ajaHUil O PELIEHUIO
«Pemenune TFeHETUYECKUX 3a/1a4.
HKCHEPUMEHTAIbH
BIX  33Ja4 1O
TEHETHUKED.
11. T'enernueckue DIEKTPOHHBI
Pabora ¢ pa3naTouHbIM MaTepHaIOM.
OCHOBBI CEJIEKIINH. . e TabJuIbl U
Caymanue oObsCHEHUN YUUTEIS.
Bxiang H. n. ILJTaKaTEL.
CamocrosiTenpHast paboTa ¢ yUeOHUKOM.
BasuiioBa B
pasBuTHE
CEJIEKIINH.
12. T'enetruxa nona | Pabota B mapax. DEeKTPOHHBI

n HaCJICJO0BaHUC,

Pabora B rpymnmnax.

e Tabiunel U
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CLIETJIEHHOE c | Pemenne reneTrmueckux 3anaad. TUTaKaThI.
TIOJIOM.
13. Pabota c npe3enTaruei. DNEeKTPOHHBI
HacneacrBennbie PaGora ¢ yueOHUKOM. € TaONHIbl |
OoJie3Hu yenoBeka. | Pa3zbop TCHETUYECKUX OOJIe3HEH | TUTaKaThI.
YeJIoBeKa.
[IpocmoTp BuaeodparMeHToB.
OO6cyXaeHre MOTyYeHHbIX 3HAHUM.
14. MeauuuHckas P DJEKTPOHHBI
aboTa ¢ pa3aTOYHbBIM MaTepUATIOM.
TeHCeTHKA " Crnymanue oObSICHeHUI YUUTEIS. ¢ Tabnnubl u
AOCTIDKCHHA CamocTosTenbHas paboTa ¢ y4eOHUKOM. TUTAKATRL.
OMOTEXHOJIOTHH.
15. TeopuectBo B | PaGoTa c pa3gaTroyHbIM MaTepUaIoM.
XKU3HH uenoBeka U | Ciymanue oObsSICHEHUN YUUTEI.
oOmiecTna. CeMuHapckoe 3aHsTHE.
CocraBieHue nIpoekTa.
IToaroroBka K KOHTPOJILHOM paboTe.
16. KoutponbHas | Pemenue 3aqanvii KOHTPOIBHOU PabOTHI.
pabora No 1.
17. HapctBo | Ciymanue o0ObsICHEHUH yunuTes.
Bupycsr. Pabora ¢ JONOTHUTETBHBIM MAaTEPHATIOM.
Bupycurie CocraBnenue kiacrepa.
3a00JIeBaHMUS. Paz6op BUPYCHBIX 3a00JIeBaHUN.
Ananus DNEeKTPOHHBIE TAOIUIIBI U TUTAKATHI.
KOHTPOJIbHOU Pabora ¢ BuseopparmeHTamMu.
paboTHI.
Knemounwui 1. Knerounstii | Caymanue oObSICHEHUN YIUTEISI. DNEeKTPOHHBI
ypogenp YPOBEHb CamocrodrenbHas padoTa ¢ yueOHUKOM. | € TabJuIbl U
arcuznu (7 u). | OpraHuzanuu OTtbop ™ cpaBHEHHWE Marepuaia IO | IUTAKATHI.
KUBOM MaTepud M | HECKOJbKUM MCTOYHUKAM.
ero PO B
IpUpOJIE.
2. Kmerka u ee | Pabora B mapax. Muxpockor
CTPOCHHE. Pa6ora B rpymnmnax. UG pOBO,
Opranounsl  kak | CocraBieHHE ONOPHOU TaOIUIIBI. MHKpOIIpena
CTPYKTYpHBIE Caymanue oObsCHEHUN YUUTES. paThl
KOMITOHEHTBI [IpoBepka 3HaHUM.
LIUTOILIA3MBbl.
3. Knetounsii | Ciiymanue oObsICHEHUH yuuTesl. DNEeKTPOHHBI
UK. Henenue | PaboTa ¢ MOAYNbHBIMU TaOIHIIAMHU. € TaONuIbl |
KJIeTKH — MuTO3 U | Pabora c OMOJIOTUYECKHUM | TIJIAKaTHI.

MEN03.

KOHCTPYKTOPOM.

4. Crpyktypa u

Crnymanue 0ObSICHEHUN yUUTEs.

byHKIMN CamocrodrenbHas padoTta ¢ yueOHUKOM.
XpOMOCOM. PaGora ¢ kaproukamu.
5. Hcropus

PasBUTHUA HAyYKH O
KIICTKCE.

Pabota ¢ pa3aTOYHBIM MaTepUAJIOM.
Crnymanue 0ObSICHEHUN yUUTEs.
CamocrosTenbHas paboTa ¢ yueOHUKOM.

6. Tapmonus wu
1enecoo0pa3HoCTh

Pa6ota ¢ pa3aTOYHBIM MaTepUaIOM.
Caymanue oObsCHEHUN yUUTEIIsl.
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B JKMBOH MIPUPOJE.

CamocrosTenpHast paboTa ¢ yUeOHUKOM.
CemuHapckoe 3aHATHE.

IToaroroska K OMOJIOTHYECKOMY
TECTUPOBAHUIO.
7. buomornueckoe | Pentenne  3amaHuii OMOJIOTMYECKOIO
TECTUPOBAaHUE MO | TECTUPOBAHUS.
riaee 2.

Monekynapu
blil  ypOGeHb
acuznu (10 u).

1. MonexynspHslii
YPOBEHb  JKU3HH:
3HAa4YeHUE U POJb B
npupoze.

Pabota ¢ pa3naTOYHbIM MaTepUAIIOM.
Crnymranue oObsICHEHUN yUUTEIIS.
CamocrosrenbHas paboTa ¢ yueOHUKOM.
Pabota B rpynmax.

OO6cyxIeHrne BOIPOCOB.

2. OcHOBHbIE p DIEeKTPOHHBI
aboTa ¢ pa3aTOYHbBIM MaTepUaATIOM.
XAMHIHCCKUC .. | Cnymanue oObsSICHEHUN YIUTEIIS. ¢ Tabmgt n
COCIUMHCHUA HKUBOM | CqpiocTostTenbHas paboTa ¢ YU4EOHUKOM. TUIAKATB.
MaTCpHH. Pa6ora B rpymmax.
Crpykrypa u
byHKIIUU
HYKJIEMHOBBIX
KHCJIOT.
3. IIponeccrl | Ciymanue oObsICHEHUH yUnTEs. OIEKTPOHHBI
cuHTe3a B JKUBBIX | CamocTOsTeNbHAS paboTa ¢ yYEOHUKOM. | € TaOJHIbl U
KJIETKaX. Otbop u® cpaBHeHHE MaTepuana IO | IUIAKATHI.
HECKOJIbKUM MCTOYHHKAM.
3anonHeHue OnopHON TaOIHIIbL.
4. [Ipoueccrr | PaboTa ¢ pa3gaTodyHbIM MaTepUaioM. DJEKTPOHHBI
ounocuHTe3a Oenka. | Pemenwne 3amad. e TaOIuIbLl U
Caymanue oObsCHEHUN YUUTEs. TTaKaThI.
Pa6ora c O6uonoruueckum | buonmornyeck
KOHCTPYKTOPOM. un
KOHCTPYKTOP
5. Monexynspubie | PaboTa ¢ pa3naTodHbsIM MaTepuagoM.
IPOLIECCHI Pemenue 3anau.
pacIHierieHusl. Crnymanvie 0ObsICHEHUN yUUTeTIsl.
Pabora B mapax.
6. Xumunueckoe | Caymanve 0ObICHEHUN YUUTEs. DNEeKTPOHHBI
3arps3HEHue CamocrosrenbHas paboTa ¢ yueOHUKOM. | € TabJuIbl U
OKpY>KaroIIeu OTbop W cpaBHEHHME Marepuana IO | TUIAKATHI.
cpeabl KaK | HECKOJIbKMM UCTOYHUKAM.
rio0anbHast CemMuHapCKOE 3aHSATHE.
IKOJIOTHYECKas Pa3bop mpemnoxenuit mo Ooprbe C
npobneMa. Bpewms | 3KoIOrHYeCKUMHU TpoOIeMaMHu.
3KOJIOTUYECKOMN
KYJIBTYPBI.
7. 3axmouenue: | Ciymanue 0ObsICHEHUH yuuTens.
CTPYKTypHBIE CamocrosiTenbHast paboTa ¢ y4eOHUKOM.
YPOBHHU OT1bop u cpaBHEHME Marepuana I0
OpTaHu3aIH HECKOJIbKUM HCTOYHHKAM.
JKUBOU MaTepHH.
8. O606menue | Pabora ¢ pa3gaTouyHbIM MaTEPHAIIOM.
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3HAHUU MO KypCy

Pemenue 3agau.

Ouosorun 11 | 3akpenneHue 3HaHUI 110 TEME.

KJiacca. ITonroToBka K KOHTPOJBHOM paboTe.

9. Wrorosas | Pemenue 3aanuii KOHTPOIBHON pabOTHI.
KOHTPOJIbHAs

pabora.

10. Ananmuz | McripaBieHue omuooK.

KOHTPOJIBHOU Paz6op 3ananuii KOHTPOIBLHOU PAOOTHI.
paboTHI. Crnynranue 0ObsICHEHUN yUUTEIIS.
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