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IlosicHuTe ILHAA 3aIMCKA

JlanHasi mporpaMMa 1O OHOJIOTMM OCHOBHOTO oOmIero oOpa3oBaHus pa3paboTaHa B
COOTBETCTBUM ¢  TpeOoBaHusMH  OOHOBIEHHOTO  DexepaqbHOrO0  rOCYIAPCTBEHHOTO
00pa3zoBaTeNbHOr0 CcTaHaapTta OocHOBHOro obmero obpazoBanus (PI'OC OOO) u ¢ yuérom
[TpumMepHOIT OCHOBHOW 00pazoBaTeILHON MPOTrpaMMBbl OCHOBHOTO 001ero oopazoBanus (ITOOIT
O0QO) . Ilporpamma HampaBieHa Ha (OpMHUpPOBAaHUE ECTECTBEHHO-HAYYHOW TI'PaAaMOTHOCTH
yUYaIIuXCsl ¥ OpPraHU3allMI0 M3yueHHUs OMOJIOTMM Ha JIeSTeNbHOCTHOM OCHOBE . B mporpamme
VYHUTHIBAIOTCS BO3MOXKHOCTH TmpeaMera B peanusanuu  TpeboBanmit PI'OC OO0 «
TUTAHUPYEMBIM, JIMYHOCTHBIM U METANPEAMETHBIM pe3ylibTaTaM OO0YUYCHHs, a TAK)Ke peamn3arus
MEXIPEAMETHBIX CBSI3€H €CTeCTBEHHO-HAYYHBIX YUeOHBIX MPEIMETOB HAa YPOBHE OCHOBHOI'O
obmero oOpaszoBanust . IlporpaMma BKIIOYAET paclpelesieHue COACpKaHUs y4eOHOro
MaTepuaia Mo KjaccaM M MPUMEPHBIH 00BbEM y4eOHBIX YacOB ISl M3YYEHHs Pa3felioB U TEM
Kypca, a TaKKe pPEeKOMEHIYEMYIO IOCIEA0BaTENbHOCTh N3YYEHUS TEM, OCHOBAHHYIO Ha JIOTHUKE
pPa3BUTHUSA IPEIMETHOTO COIEPKAHUS C YUYETOM BO3PACTHBIX OCOOEHHOCTEN 00yUaIOIUXCS

Ha 06ase mentpa «Touka pocra» obOecneunmBaeTcs peaau3alusi 00pa30BaTEIbHBIX
pPOrpaMM €CTECTBEHHO-HAYYHOH M TEXHOJOTHMYECKON HaIlpaBICHHOCTEH, pa3pabOTaHHBIX B
COOTBETCTBUH C TpeOOBAaHMSIMH 3aKOHOJATEIbCTBA B cdepe o00pa3oBaHHA U C YYETOM
pexomennanuit deaepanbHOro oneparopa yueOHoro mpenmera «buonorus». OOpa3oBaTenbHas
IporpaMma I03BOJISIET UHTETPUPOBATh PEAIU3yeMble MOAXO0/bI, CTPYKTYPY U COAEpX aHUE MPU
opranmuzanuu ooydenust xumun B 10-11 kimaccax, BEICTpOGHHOM Ha 0a3e Jr000ro u3 AOCTYIHBIX
yueOHo-MeToanuecknx komiuiekcoB (YMK). Hcnonb3zoBanue obGopynoBanus «Touka
poctay rpu peanuzanuu ganHoi Ol mo3Bosnser co3nark yCaoBHS:

. JUIS pacIIUPEHUsI COAECPKAHMSI IIKOIBHOIO OMOJIOrM4eCcKOro o0pa3oBaHus;

. JUISL TIOBBIIICHUS TMO3HABAaTEIbHONW AaKTUBHOCTH OOYYalOUIMXCA B €CTECTBEHHO-
Hay4HOM 00JacTH;

. JUISL  pa3BUTHS JIMYHOCTH peOEHKa B Tporecce OOydyeHUs OHONIOTHH, €ro
crocobHocTel, (OPMUPOBAaHUS M YAOBIETBOPEHHUS COIMAIBHO 3HAYUMBIX HHTEPECOB U
noTpeGHOCTelH;

. JUIsE pabOTBl ¢ OAApEHHBIMH IIKOJHHUKAMH, OpTaHU3alldd WX pPa3BUTHSA B
pa3aryYHbIX 00JacTsIX 00pa30BaTENbHOM, TBOPUECKOM 1eATEeTHbHOCTH.

OO0wmas xapakrepucTuKa y4eOHoro npeamera «buosorus»

VYuebublil npenmer «buosjorus» pa3zBUBaeT IMPEJCTaBICHHUS O MO3HABAEMOCTU >KMBOH
IpUPOJBI U MeTo/axX e€ MO3HaHMSA, OH MO3BOJIAET chOPMHPOBATH CUCTEMY HAy4YHBIX 3HAHHH O
KHUBBIX CHCTEMaX, YMEHHUsS UX IOJy4aTh, IPUCBAUBATH U MPUMEHATH B KU3HEHHBIX CUTYalMsX .
buonoruueckas moAroroBka o0ecreyrBaeT MOHUMaHUE OOYYarOIIMMMCS HAayYHBIX HMPUHLHUIIOB
4eJI0BEYECKOM JIeATENIbHOCTH B TPHUPOJE, 3aKJIaJbIBa€T OCHOBBI IKOJIOTMYECKOH KYIbTYpHI,
37I0pPOBOT0 00pa3a *KU3HH .

Lenamu usyyenun 6uono2uu Ha ypoBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs SIBIISIOTCSL:

* ¢dopMHpOBaHHE CHCTEMBl 3HAHMH O MpPHU3HAKaX M IPOIEcCax >KU3HEACSITEIbHOCTH
OMOJIOTMYECKUX CUCTEM Pa3HOIO YPOBHS OpTaHU3aINH;

* (GopMHpOBaHHE CHUCTEMBI 3HAHHUH 00 OCOOEHHOCTAX CTPOCHHS, >KU3HEICSITEIbHOCTH
OpraHu3Ma YeJIOBeKa, YCIOBHUIX COXPAaHEHHUS €r0 3/10pPOBbS;

* opMupoBaHHE YMEHUH TPUMEHSTH METOABI OMOJOTHYECKOW HAYKH Il M3yYCHHS
OMOJIOTMYECKUX CUCTEM, B TOM YHCIIE U OpraHu3Ma 4eJIOBeKa;



* popmupoBaHUE YMEHUI HCMONIB30BaTh HH(POPMALIUIO O COBPEMEHHBIX JTOCTHIKEHUSIX B
obmacth OWonorMu Uil  OOBSICHEHWS TPOIIECCOB W SIBJICHUN KWUBOW TPUPOABI U
KU3HEJEATEIILHOCTH COOCTBEHHOTO OPTaHU3Ma,

* (bopmupoBaHuE YMEHUH OOBICHATH POJIb OMOJIOTMHM B IMPAKTUYECKOW IESITEIbHOCTH
JIOJIeH, 3HaYeHHe OMOJIOTHMYECKOTO pa3HO- 00pasus sl coXpaHeHUs Omocdepsl, MOCIeICTBUS
JIEeATEeILHOCTH YeJIOBEKA B MPUPOJIC;

* (QopmMupoBaHUE DJKOJOTUYECKOW KYIbTYPHl B IEISIX COXPAHEHHS COOCTBEHHOTO
3I0POBBSI M OXPaHbI OKPYKAIOIICH CPEIBI .

Jlocmuoicenue yeneit odecneuusaemcs peuwienuem cneoyrwuux 3AJAY:

* mpuoOpeTeHHWe 3HaHWKW OOYYAIOIIMMHUCSA O JKMBOM MPHUPOJE, 3aKOHOMEPHOCTSX
CTPOCHHS, KHU3HEACATCILHOCTH M CPEJo0OpasyIoeil poiM OpPraHW3MOB; YEIOBEKE Kak
OMOCOLMAILHOM CYIIECTBE;, O POJIM OHOJOTMYECKOW HAyKH B TPAKTUUYCCKON NESATEIbHOCTH
JIIOICH;

* OBJIAJICHUE YMEHHSIMU MPOBOJUTH MCCIICIOBAHUS C MCIOJIB30BAHUEM OHMOJIOTHYECKOTO
0o0opyoBaHus U HAOTIOJCHMS 32 COCTOSTHIEM COOCTBEHHOTO OPTaHU3Ma,

* ocBOeHHE NPHUEMOB pabOThl ¢ OwoJornyeckord uHMOpMaIMeld, B TOM YHUCIE O
COBpeMeHHI)IX JOOCTHXXCHUAX B O6JI21CTI/I 6I/IOJIOFI/II/I, e€ aHam3 " KpI/ITI/I'-ICCKOG OLICHUBAHUC,

* BOCIIMUTaHHE OHWOJOTMYECKH W DSKOJIOTMYECKH TI'PAaMOTHOW JIMYHOCTH, TOTOBOM K
COXPAHCHHIO COOCTBEHHOTO 3JIOPOBBS M OXPaHbI OKPYKAIOIICH CPEIIBI.

Mecto yuyeOHOro npeamera «buoJiorus» B yaeOHOM I1aHe
B cucreme oOmero oOpasoBanus «buonorusi» mnpu3zHaHa 005S3aTEIBHBIM YYEOHBIM
IpeJMETOM, KOTOPBI BXOAUT B COCTaB TpenMeTHoW obnactn «EcrecTBeHHO-HaydHBIE
IpeaMeThl». YUeOHbIM IUIAHOM Ha e€ M3ydeHue oTBeAcHO 69 yueOHbIX yacoB — mo 1 4 B
genenro B 10-11kitaccax COOTBETCTBEHHO.

Conep:xanue o0pa3oBaHus MO rogaM o0y4eHust
(mpakTuyeckas 4acTh y4e0HOTO coAepKaHus npeaMera yCuJIEHa
MaTepuaibHOTEXHHYECKONM ©0a3oif mentpa «Touka pocra» / JAETCKOrO TEXHOIapKa
«KBaHTOpHYM», HCIIONB3YEMOTO JJIsl peau3alii 00pa30BaTENBHBIX IPOTPaMM B pPaMKax
HpenoIaBaHust OUOJIOTUH).

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

buonorus — nayka o xu3Hu. Conepxkanue kypca. ITonarue Ouocucremsl. CBOICTBa KU3HU:
€IMHCTBO XMMMYECKOIO COCTaBa, OOMEH BEIIECTB M DSHEPruH, CaMOBOCIIPOU3BEJICHHE,
CIOCOOHOCTh K POCTY U Pa3BUTHIO, pPa3ApakuUMOCTh, JUCKPETHOCTh. CrneunpuyHocTb
B3alMMOOTHOLIEHUHA OpPraHU3MOB CO CPEJOH.

[TonsiTue CTpyKTyphl U ee opranu3anuu. [IoHsITHE CTPYKTYpHBIX YPOBHEW OpraHHU3alMM KU3HU.
MHuoroo0pa3ue ypoBHEW OpraHu3aldy KU3HU: MOJIEKYJSPHBIM, KJIETOUHBIM, OpraHU3MEHHBIH,
MOMYJISIIIMOHHO-BUI0OBOM, OMOr€0LIeHOTUYECKU, OMOC(HEPHBII.

U3 wucropum Ouonoruu. JloctuxkeHuss coBpeMeHHOM Ouonoruu. HWHTponykmus U
aKkKInMaru3anusd. buorexnonorus. buonuka. B3aumMocBsi3p Hayku U NpakTUKHU. TpaaulliOHHbIE
MeTob! Onosoru. CoBpeMeHHbIE METOIbl: MOJIETMPOBAHHE, MOHUTOPHHT.

Bonpocer ms obcyxaenus: 1. Uto takoe kynbrypa? 2. OTpaxeHHe B3aUMOJECHCTBUS
4eJ0BEeKa M MPUPOABI B pa3IMYHBIX (opMax KyIbTyphl. 3. Poib KHBOH MPUPOJBI B Pa3BUTUHU
KyneTypsl. 4. Ilepemaua IOCTHKEHHWH KyJIbTyphbl HOBBIM IIOKOJICHHSIM M B IEPBOOBITHOM
o0recTBe.

Buocgepuwiii ypoeens scuznu (7 u).



[Tonsitue Omocdeprr. Crpykrypa Oumocdepnl. CpoiictBa Ouochepsl. OCOOCHHOCTH KHUBOTO
BemecTBa. DYHKIMHM KUBOTO BEIIECTBA: Tra3oBas, JHEPreTUYECKas, KOHIICHTPAIIMOHHAS,
JIECTPYKTUBHAs, cpefoobdpasytomias. Poib )xuBoro Bemectsa B 6uocdepe.

Pannue rumore3sl O MPOUCXOXKIEHHM XH3HH. buorene3 m abuoreHe3. CaMompou3BOIBHOE
3apoxkaenue. l'umore3a mnancrepmun. COBpPEMEHHBIC THUIIOTE3BI TMPOMCXOXKICHUS JKU3HU.
[Ipenopranu3Mbel WM KoauepBaTbl. XHUMHYEcKas U OWOJNOrMyYecKas OHBOJIOLUA.  OTarmbl
BO3HUKHOBEHUS KHU3HU.

Ponp mpokapuoTr B s3Bomtonuu cku3Hu Ha 3emute. [lonstue apomopdosa. I'ereporpodsl u
aBTOTpodbl. POnb sykapuoT B 3BOIONUU KU3HU. DOpMbI Ha3eMHOH *ku3Hu. Hawano ucropuu
JKU3HU.

buocdepa xax Owuocucrema. IlpomyleHTh, KOHCYMEHTBI, peayleHTHl. buocdepa Kak
skocuctema. [loHATHE OHMOJOrMYECKOro KpyroBopoTa. KpyroBopoT BemecTB B MHpHUPOJE.
[TpuMepsl KPYTOBOPOTOB BEIIECTB B PUPO/IE.

[Tonsitue o Hoocdepe. Drambl BoO3aeHCTBHS ueiaoBeka Ha Ouochepy. CrocoObl BO3ACHCTBUS
yenoBeka Ha Ouochepy. VYcmoBus coxpaHeHuss Ouocdepbl. OcoOEHHOCTH U 3HAUYCHUE
ouocthepHoro ypoBHs. UenoBek kak (aktop B Oumocdepe. Hayunas ocHoBa coxpaHeHUs
ouocdepsl. 3aa4n YCTOHYUBOTO Pa3BUTHSL.

Cpenpl XM3HM OPraHu3MOB Ha 3emile: BOJHAs, HAa36MHO-BO3/YIIHAs, [OYBEHHAs M
OpraHu3MeHHas. OKoOJIoTHYecKue (akTopbl cpeapl: a0MOTHYECKHEe, OHOTHYECKHE U
AHTPONIOTEHHBIE. AHTPONOTCHHBIE (PAKTOPHI: CO3HATEIbHBIC U CITydalHBIE.
buozeoyenomuueckuii yposens sncusznu (8 u).

BI'l] xak yacth Ouocdepbl. OCOOEHHOCTH OMOTr€OIEHOTUYECKOTO YPOBHS >KM3HU. 3HAUCHUE
OuoreoneHoTHYECKOr0 ypoBHs ku3HU. CBoiicTBa BI'Ll. Yuenue o BI'Ll. Yuenue 06 sxocucreme.
Tpoduyeckas ctpykrypa OuoreonieHoza. Cetu nutanus. [lepBudHas ¥ BTOPUUHAS MPOAYKIIHUS.
[IpoctpanctBennbie cBsizu B BI'Ll. ITlonstue spycHoctn u emkoctu Ouoroma. I[lonsTue
AKOJIOTMYECKOW HHILIH.

Tunbl cBsizel U 3aBUCMMOCTEN B OuoreorieHo3e. B3zauMmHO mpucnocoOuTeNbHBIE CBOWCTBA —
koamanTanus. [lonstue mumukpun. B3anmusie agantanuu B 6uoreoreHoze. KosBosononHbie
CBsI3U B OmoreorieHo3e. MHOTO0OOpasue CBsizeil B OMOTeo1eHO3E.

[Tonstue ycrtoitunBoctn Ouoreoneno3a. CBoiicTBa, ompenensoonme ycroiunBocts bI'LI:
0oraTcTBO BHJOBOTO cOCTaBa U (YyHKIIMOHAIbHOE pa3HOOOpasue, KU3HEHHOE MPOCTPAHCTBO,
cpenooOpasyrolue CBOCTBa BUOB, aHTPOIIOTEHHOE BO3/ICHCTBUE.

[Tonsitue cmensl Oumoreoneno3a. Tumbl cmen BI'Ll. IlepBuuyHble W BTOPUYHBIE CYKIIECCHHU.
Cyrounble u ce3onHHble u3MeHeHusi BI'Ll. MuorooOpaszue Boaubix BI'L[. Tumbr BoOgHBIX
sKocucTeM. MHOroo6pasue 6MoreoeH030B CYIIIH.

AnTponorenHoe BnusHue. Ilytm coxpaHeHust OuoreoneHo3oB. Hauano ocBoeHus
IpUPOABl JIIoAbBMHU. Hadano KyiapTypHOro OCBOeHHMs npupozasl. Hauano HaydyHOro ocBOEHUS
npuponsl. [IpoMsinuieHHOEe ocBoeHue npupoasl. Oco3HaHue poiu uenoBeka B npupoze. bI'T]
KaK MCTOYHHK OJaromnoyqus Jitoiei. DKOJIOrHuecKrue 3aKOHbI PUPOIOIOIb30BAHHUS.
Ilonynayuonno-6uoosoii yposens rncusznu (16).

[Tonstue  Buma. Kpurepun  Bumga:  Mopdosormdeckuii,  (HU3HOIOro-OMOXUMUYECKUI,
reorpauuecKuii, IKOJIOTUUECKUN M PenpoayKTUBHBIA. COBpEMEHHOE MpPECTaBICHUE O BUJE.
buonornueckast KOHUENIUs BUAA.

[Momynsius kak ¢opma cymectBoBanust Buja. [lomymsnus kak xkomnoneHT BI'LL. IMomynsius
KaK TFeHeTH4ecKas cucreMa. Tumsl nmonyasanuid. [lomynsiuonHsie 0CHOBBI 3BoOIUH. [loHsATHE
MHUKPOABOJIIOIMH. J[BHXKYIIHE CHIIBI U (PaKTOPHI 3BOJIIOLINH.



[Tonsitue BuaooOpa3oBanus. buopazHooOpasue. CrnocoObl oOpa3zoBaHus BUIOB. [IpuumHBI
BbIMHpaHus. [lomBITKM cucTeMaru3aluu Ouojorudeckux BHAOB. CoBpeMeHHas cucTeMa
opraan3mMoB. CoxpaHeHrue 6uopa3zHooOpasus.

[Ipoucxoxaenue uenoeka. Otpsa npumatel. CemeilictBo ['omunubel. Hanpasnenus sBoitonuu
cemelictBa ['omuuuna. CrtaHoBiieHHE 4YesloBeKa Kak Bujaa. OOmias 3aKOHOMEPHOCTHh HBOJIIOIUU
YyeloBeKa.

[TonmynsiiOHHBIE OCHOBBI aHTPOINOreHe3a. Y HUKaJIbHasi 0COOEHHOCTh BUAa YenoBek pa3yMHBbIH.
[Tonstue pac. Pacbl yenoBeka: HerpoujHasi, MOHTOJIOWIHAs, €BporeouaHas. [unoressl o
MPOUCXOXKICHUN YeJIOBEKa COBPEMEHHOT0 BH/IA.

[Tonstue Oumonormueckor sBoironmu. lloHsTHEe Kpeaunonusme u Tpanchopmusme. Teopus
Uapnza JlapuHa 00 osBomroruu. DopMbl HW3MEHUMBOCTH OPTaHU3MOB: OIpEACICHHAs U
HeonpeneneHHas. [loHsTHe HCKyCCTBEHHOTO 0TOOPA M €CTECTBEHHOTO 0TOOpAa.

DopMHUpPOBaHUE CHHTETUYECKOH Teopuu 3BooIMH. COBpeMEHHAs TEOPHs HBOJIOLHMH KUBOTO
Mupa. OJEMEHTAapHble EAMHMIIBI, SJIEMEHTApHBIH MaTepuan U dJIeMEHTapHble (HaKTOPbI
sBoMoNMK. JIBukymme cuiabl dBoMonMH. OCHOBHBIC TOJIOKEHHUS CHUHTETUYECKOW Teopuu
SBOJIIOIHH.

Pesynbratel sBomronuu. BumooOpazoBanue. EcTecTBeHHas cucTtema >KHMBBIX OPraHU3MOB.
DykapuoThl U MpokapuoThl. [Ipucnocobnennocts u anantanus. OCHOBHBIE 3aKOHOMEPHOCTH
HBOJIIOLIUH.

buonorunueckuit mporpecc. Apomopdo3, mauoamantanus, oOmas aereHepanus. OCHOBHbBIC
HaIpaBJICHUS SBOJIOLNH.

Crneunduka nonynsuruoOHHO-BUIOBOTO YPOBHS JKU3HH, €T0 CTPYKTYpa M OpraHU3alus. 3HaUeHHe
MOMYJISIIIMOHHO-BUIOBOTO ypoBHs. DYHKIMOHAIBHAS POJIb MOMYJISALUNA B IpuUpoje. 3HaUCHUE
TUKUX BUJOB pacTeHUil. 3HaYeHHE AUKHX BHUJOB XUBOTHBIX. [ €eHOPOHA M MPUYMHBI TUOENu
BUJIOB.

[ToBTOpEHME MPOIiIEHHOTO0 MaTepHaa o MepBoii U BTopoit rmaBam. O000IIeHHE U 3aKpeTIeHHE
3HaHUH € TOMOIIbIO OMOJIOTUYECKOTO TECTUPOBAHUS.

[ToBTOpEHME MPOIACHHOTO MaTepuaia Mo TPeThel U yeTBepToil rmaBam. O600IIeHe U
3aKperUieHUe 3HaHUN ¢ TIOMOIIbIO OMOJIOTUYECKOTO TECTUPOBAHUSI.

11 K/TIACC 2022-2023 YYEBHBIH IO
Opzanuszmenntii ypoeens xcuznu (17 u).
Oco0eHHOCTH OpPraHU3MEHHOTO YpPOBHSA OpraHU3allMi >KU3HU. 3HAYE€HHWE OPTraHU3MEHHOTO
ypoBHs B mpupoae. OpraHu3M — OCHOBHAsl IUCKPETHAs JKUBas €IWHULA. DBOJIOLIUOHHOE
Y4E€HHE OPTaHU3MEHHOIO YPOBHSI B IPUPOJIE.
[Tonsitre 06 opranusmax. CBoiicTBa opranuzma. Opranusm kak 6uocucrema. Buasl perynsiuu
OpraHu3Ma: CaMoOperyjsilius, TyMOpallbHas peryjsiliuis, HEpBHas W HEPBHO-TYMOpaJbHas
perymsiusa. MHOTOKIeTOuHble opraHu3Mbl. OOMEH BEIIECTB W TPEBpaIleHUsT SHEPTHH B
opranu3zme. CHCTEMBI )KU3HEEATETHHOCTH )KUBOTHOTO OpraHu3Ma.
Paszmuoxxenue: nmomoBoe u Oecrionoe. Bunbl 6ecrionoro pazmuoxkerus. OCOOEHHOCTH TTOJIOBOTO
pasmMHoxeHus. [lom w monoBele mnpu3Haku —opraHusMa. OmmomoTrBopeHue.  Bugbl
orIofoTBOpeHus. VICKycCcTBEHHOE OMIOAOTBOpeHuE. JIBOMHOE OIIOOTBOPEHUE ILIBETKOBBIX
pacTeHUN.



[TonssitTue 00  OHTOreHe3e.  OMOpPHMOHANBHBIM  (3apOJBIINICBBIA)  TEPUOJ  Pa3BUTHS
MHOTOKJIETOYHOTO OpraHu3Ma — smOpuorenes. [1ocTaMOpHOHANIBHBIN, WM TTOCIIE3apPOIBIIIEBbIH,
nepuoa. Craguu B3pOciIoro opraHu3Ma.

3apoxaenue reHetukd. Pabotel I'peropa Mennens. XpoMocoMHasi TeOpUsi HACJIEICTBEHHOCTH.
Ocuosusie nosnoxennss XTH. Otnomenus renotuna u gpenoruna. [lonsarue o reHome.

[Tonsatue 00 wu3MeHuMBOCTH. HacnmencTBeHHass  M3MEHYMBOCTh:  MOAM(DHKALMOHHAS
(penoTunMUeckas), reHOTUIMYECKasi, KOMOMHATHBAs, MyTallMUOHHas. MyrareHe3, MyTareH,
MyTaHT. MyTalluu: €CTECTBEHHBIE U UCKYCCTBEHHBIC. THUIIBI MyTallMii: XPOMOCOMHBIE U I'CHHBIE.
3aKOH «TOMOJIOTUYECKHUX PSAA0B HACIEICTBEHHOW N3MEHUNBOCTHY.

Mertonst pabotsl I'. Menaens. Yuctbie TuHuU. MOHOTHOpUIHOE, IUTUOPUTHOE U TPUTUOPUITHOE
ckpemBanue. [lonsarue amieneil. I'OMO3UTOTHBIE U TETEPO3UTOTHBIE AJUIEN. JJOMUHAHTHBIE U
peueccuBHbIe Npu3HaKku. [lepBbiii 1 BTOpo# 3akoH Menaens. ['umnore3a 4ucToThl ramMer.

Omnpitel I'. Menaens. Monorubpuanoe u nurubpuaHoe ckpemuBanue. PekomOunanuu. Tperuit
3akOH Mengens. AHanmuzupyromee ckpemuBaHue. OTKIOHEHHE OT CTaTUCTUYECKHX
3aKkoHOMepHOCTeH. CLEIIEHHOE Hacle0BaHNE TeHOB. | 'eHeTH4ecKe KapThl OpraHu3MOB.
3aKperieHue U CUCTEMATHU3alMsl 3HaHUM 110 NIEpBOMY, BTOPOMY M TPETbEMY 3aKoHaM MeHens
3a CYeT pPeIleHUs] TeHETUYECKUX 3a1ad. TUIbl B3aMMOJEHCTBUS T€HOB.

[Tonsitue cenexuuu. 3amaun cenekuuu. OCHOBHBIE METOMBI CEJICKIIMU: MCKYCCTBEHHBIM OTOOP
(Oecco3HaTenpHbli M METOAMYECKHUIl), TIuOpuau3anus (BHYTPUBHMJIOBAs M MEXKBHJIOBAs).
Wubpuaunr u ayrOpuausr. I'ereposuc. Metoasl rubpuauzanui. MonexkyaspHas ruOpuau3anus.
Myrarenes. [lonunnounaus. [lepBuuHble M BTOPUYHBIE LIEHTPHl MPOUCXOXKACHUS KYJIbTYpPHBIX
pacTeHuil.

ITonsitue nona. Mexanusm omnpeneneHus nosua. Ooreses. AyToCOMHBIE M IIOJIOBBIE XPOMOCOMBI;
MY’KCKHE M )KEHCKHE XpOMOCOMBI. ['oMorameTHoe u rereporamMmerHoe couetanue. Hacnenosanue
IPU3HAKOB, CLEIJIEHHOe C MojioM. ['omoramerHelii M rereporameTHblii mos. ['emodwius u
JAJIBTOHU3M. POJIb ayTOCOMHBIX XpOMOCOM.

OcoOeHHoCcTH TeHeTHKH 4enoBeka. OCHOBHOE HaIpaBlieHWE T'€HETUKHM uenoBeka. [loHsTue
kapuotuna. Myranuu. HacnenctBennsle Oone3nu. MynbrudakrtopHsle 3a0osieBaHus. | eHHbIe
6ose3u. XpoMocoMHBbIE OoJie3HU. MoHOCOMUS. METOIbI JIeUEHUSI.

[Ipeamer u 3amaun MEAUITMHCKOW TeHETUKHU. BHoITHUECKHil KOACKC. DTUYECKHE MPUHIIUIIBI
MenuuuHCKOW reHeTuku. IloHatme OuotexHonoruu. ['eHHas wuHxeHepus. CoBpeMeHHbIE
aCIEeKThl OMOTEXHOJIOTHYECKUX UCCIIE0OBaHUIN. DTHYECKHE acTIeKThl KIIOHUPOBAHUS.

I'ére Norann Bonbdranr. XKXusHenHslii nukn venoBeka. BrickaspiBanus ¢unocodon: Dpux
®pomm, Huxonait Anekcanaposuy bepses.

[lonsaTre o BUpycax Kak opraHu3Max. SIBiIseTcsl 11 BUPYC KHUBBIM opranu3moM. Kakumu
CBOMCTBaMM KHMBBIX OpraHM3MOB 00yagaloT BHpycbl. CTpoeHME U CBOMCTBAa BHUPYCOB.
[IponukHOBEeHHE BUpPYCOB B KieTKU. [IpoucxokiaeHue BHpycoB. Bupychl kak Bo30ynuTenu
3abonesanuii. CIIN/1. OPBU, rpunm.

Knemounwtii yposenv ncusznu (7 u).

Knerka — npeactaBuTenb KJIETOUHOTO YpPOBHS KH3HU. 3HaY€HHE KJIETOYHOI'O YPOBHS >KUBOM
MaTepuu. 3HaYeHHE KIIETOYHOro ypoBHsA. OCHOBHasl €IUHHIIA KU3HU U 3JEMEeHTapHas ¢opma
KHU3HU.

OBomronusl NepBUYHON KieTku. [lanbHeliniee ycnoxHeHHe KiIeTKH. OCHOBHBIE YaCTU KIIETKH.
IToBepxHOCTHBIN KOMIUIEKC KieTku. [{uromiasma u ee cBoiictBa. OpraHouibl Kak CTPYKTYpHBIE
KOMIIOHEHTBI LIUTOTJIA3MBI.



JKu3Hb KJIETKH. DTambl KJIETOYHOTO IMKIIA: MEPBBIM U BTOPOU. JJIMTEIBHOCTD KU3HU KJIETKH.
Jenenune kneTku. MUTO3 WM HENPSAMOE NEJICHUE KIETKU. bHOJIOrmyeckoe 3HauyeHHE MUTO3a.
Meiio3 — penpoayKTUBHOE jefieHue kieTku. CpaBHEHHME MUTO3a U Meio3a. buonoruueckoe
3HAUYCHHE MeHo3a.

[Tonsitre 0 xpomocomax. CTpykTypa XpoMocoM. HerncTtoHoBbIe ¥ TUCTOHOBBIC OCTKHU. Y POBHU
KOMIAKTU3aluu XpoMaTruHa. OyHKIMU XpoMocoM. ['enernueckuii koa. Tpanckpumius.

Hayka o kinerke — muronorus. Ilonstue o kinetke. AHuManbkyiau. [lepBble MoI0XKEHUS
KJICTOYHOU Teopuu. PazButue yuenus o kierke. CoBpeMeHHas KJIECTOYHAsi TEOPHSI.

[TonsiTue nenecooOpasHoCTH U TapMOHUK. COOTHOIIICHHE TAPMOHUH JKUBOU KJIETKA M TAPMOHUH
Mupa. B3anMocBs3b U pa3HHIIA MEXTY MOHATUSIMHU «TAPMOHUS» U «IIPUPOTOCOO0OPAZHOCTHY.

O06001IeHre 1 cucTeMaTh3aluus 3HaHUi 1o riase 2.
Monekynapuotii yposens yncusznu (10 u).

Oco0eHHOCTH MOJIEKYJISPHOTO YPOBHA Ku3HH. [loaumepsl 1 MOHOMEpbl. PUBNKO-XUMHYECKHE
cBoiictBa  Mojekyn. buonormueckue — GyHkuuu  MoJekyd.  CTpyKTypHBIE — 3JIE€MEHTBI
MOJIEKYJIIPHOTO YpOBHS Ku3HU. OCHOBHBIE MPOIIECCHI, 3HaUeHUE U opranu3aius MY XK.
Heopranunueckue BemiecTBa: BOJa, MHUHEpPAIbHBIE COJH, JABYOKHCH YIJepoja, KUCIOTHl U
ocHoBaHUsl. OpraHUYEeCKUE BEIIECTBA: YIJICBOJbI, JUIMHU/IbI, OCIKHM W HYKJICHHOBBIC KHUCIOTHI.
Crpykrypa JHK u PHK. Peruukarnus JJHK.

Cunre3 kak yactb Metabonusma. [lonstue merabonusma. [lonsitue Ouocunresa u GotocuHTesa.
CseroBas u TemHoBas (a3sl poTocuntesa. dorocurems. [{ukn KaapBuHa.

[Tonstre o OuocuHTe3e Oenka. DTanbl CUHTE3a Oelika: TpaHCKpumuus, TpaHciasanus. [lonstue
antukonona. Akuentopsas yacte PHK. Tunet PHK: TPHK u uPHK. ITonsatue noiucomsl.
[Tonstue o Owomormyeckum pacuierieann. ATD, AM® u AJI®. AspobHOEe IbIXaHHE.
beckuciopoaHsplil 3Tan KIETOYHOTO JAbIXaHUs, WM FIUKOoJIn3. KucaopoaHeiii 3Tan KJIETOYHOIO
neixanus. Huka Kpeo6cea.

OmnacHocth mosmMepHoro mycopa. IIpoGmema ycroifumBoro paszButusi. lJaBHBIE (aKTOPHI
Jerpajaliii U paoHbI UX TPOsiBICHUS. Mojenu pa3BuTHsi MUpa. DKOJIOTHSI M1 HOBOE BO33pEHUE
Ha KynbTypy. Kputepun pa3zBUTHS KyJIbTYpBI.

OO6o0mieHne U cucTeMaTH3alusl 3HAHUM O CTPYKTYPHBIX YPOBHSX JKHMBOM Marepuu. Busl
Onopa3zHooOpa3usi: BHUIOBOE, TEHETUYECKOE, JKOJIOTUYEecKoe, reorpaduyueckoe, COlUaIbHO-
ATOJIOTHYECKOE U CTPYKTYPHO-YPOBHEBOE.

OO6oOuieHne M cucTeMaTu3alsl 3HAHUKW O YPOBHSM OpraHU3alMM XUBOW MaTepHH:
OpraHM3MEHHOM, KIJIETOYHOM U MOJIEKYJIsipHOM. MToroBas olleHKa 3HAaHUH METOAOM
OMOJIOTNYECKOTr0 TECTUPOBAHUS.

Ilnanupyemble pe3yJbTAThl OCBOCHHS Y4e0OHOI0 NMpeaMeTa
OcBoenne y‘IC6HOFO npeamMeTa «buonorusy» Ha YPOBHE OCHOBHOTO o61uer0 O6pa3OBaHI/IH
JOJDKHO oOecrneunBaTh JOCTHIXXCHUC CIICOYIOIUX JINYHOCTHBIX, MCTAIIPEAMCETHBIX n
MMPEAMCTHBIX O6pa3OBaTCHLHLIX PE3YyJIbTATOB:

JUYHOCTHBIE PE3Y/IbTATHI

Ilampuomuueckoe socnumanue:

* OTHOIIEHUE K OMOJIOTHH KaK K BaKHOM COCTaBJISIOIIEH KyJIbTYpPbI, TOPAOCTh 33 BKJIAJ
POCCHUHCKHUX U COBETCKHUX YUYEHBIX B Pa3BUTHE MHUPOBOI OHOIOrMueckod Hayku. I'paxknaHckoe
BOCITUTaHUE:



* TOTOBHOCTb K KOHCTPYKTUBHON COBMECTHOM JESATEIBHOCTH IIPU BBIIIOJHEHUU
WCCIICJOBAHUM M IIPOEKTOB, CTPEMJICHME K B3aUMOIIOHMMAaHHUIO M B3auMOINOMOIIU. JlyXOBHO-
HPaBCTBEHHOE BOCIIUTAHUE:

* TOTOBHOCTb OLICHUBATh [IOBEJECHUE U ITOCTYIIKH C MO3ULUU HPABCTBEHHBIX HOPM U HOPM
JKOJIOTUYECKOHN KYIbTYpHI;

* NIOHMMAHHE 3HAYUMOCTH HPABCTBEHHOI'O ACIIEKTA IEATEIbHOCTH YEJIOBEKA B MEIULIMHE
¥ OMONIOTHH. DCTETUYECKOE BOCITUTAHUE!

* [IOHMMaHHUE POJM OHOJIIOTMH B (POPMUPOBAHMM ICTETUYECKOH KYJIBTYpbl JMYHOCTH.
Llennocmu nayuno2o nosHanus:

* OpHMEHTAalMsl Ha COBPEMEHHYIO CHCTEMY HAyYHBIX IpEICTaBIE€HUH 00 OCHOBHBIX
OMOJOTMYECKUX 3aKOHOMEPHOCTSAX, B3aMMOCBS3AX YEJIOBEKAa C MPUPOAHONM M COLHUAIBHOMN
cpenoi;

* IOHUMaHKUE POJIM OMOIOTUYECKON HAYKU B (JOPMHUPOBAHUU HAYYHOTO MUPOBO33PEHUS;
pasBUTHE HAayyHOW JIIOOO3HATEIIBHOCTH, MHTEpeca K OMOJIOrMYeCKOM HayKe, HaBbIKOB
HCCIIEN0BATEIBCKON 1EATEIIHOCTH.

Dopmuposanue Kyibmypbl 300p06bsi.

* OTBETCTBEHHOE OTHOILEHHWE K CBOEMY 3J0pPOBbI0 M YCTAaHOBKAa Ha 370pOBBIH 00Opa3
KHU3HU (3110pOBOE IHUTaHUE, COOIIOAEHNE TUTMEHUYECKUX MPaBWl U HOPM, cOallaHCUPOBAaHHBIN
PEeXUM 3aHATHH U OTIbIXA, peryisipHas (Gu3nueckas akTUBHOCTb);

* OCO3HaHHUE MOCJIEJCTBUNA U HENPUATHE BPEIHBIX INPUBbIUEK (YHOTpeOseHne alKoros,
HApKOTHKOB, KypeHHe) W MHBIX (popM Bpena ans (PU3NUIECKOTO M ICUXUYECKOTO 370POBBS; *
coOuro/ieHre mpaBuil 0OE30IIaCHOCTH, B TOM 4YHCIE HaBbIKM O€30MacHOrO IIOBEJCHUS B
MIPUPOJHOM CpelIE;

* c(OpMHUPOBAHHOCTh HaBbIKAa peQUIEKCUH, YIPABIECHHE COOCTBEHHBIM SMOLMOHAIBHBIM
COCTOSIHHEM.

Tpyooesoe 6ocnumanue:

* aKTUBHOE y4acTHE B PELICHUU MPAKTUYECKUX 3ajau (B paMKaX CEMbH, LLIKOJIbI, TOPOJa,
Kpas) OHOJIOTMYECKOM U 9SKOJOrMYECKOW HAINpaBIE€HHOCTH, HMHTEpPEC K MPAKTUYECKOMY
U3YYEHHUIO MPOQECCUi, CBA3aHHBIX C OMOIOTHEM.

IKonoeuueckoe socnumaHue:

* OpHEHTallMs Ha NPUMEHEHHE OMOJOTrMYECKUX 3HAaHWN NPH pEIIeHUHU 3a]ad B 00J1acTu
OKpPY’KaloILeH Cpebl;

* OCO3HAHME SKOJIOTMUECKUX MPOOJIEM U MyTeH UX pelIeHHUs;

* TOTOBHOCTb K YyYaCTHIO B TIPAKTHYECKOM  JEATEIBHOCTH  JKOJIOIMYECKON
HaIlPaBJIECHHOCTH.

Adanmayusa obyuarowjecocs K USMEHAIOWUMCA YCIOBUAM COYUANLHOU U NPUPOOHOL
cpeoul.

* aJICKBaTHAas OLICHKA U3MEHSIOUINXCS YCIOBUIA;

* MPUHATUE peleHUs (MHIMBUIYyalbHOE, B TPYIIE) B H3MEHSIOLIMXCS YCIOBUSAX Ha
OCHOBAaHMH aHaJM3a OMOJOTMUECKOW HH(POPMALINY;

* IJIJAHUPOBaHUE JEWCTBUN B HOBOW CHUTYyallUM HAa OCHOBAaHUHU 3HAHUN OMOIOIMYECKUX
3aKOHOMEPHOCTEM.

METAIIPE/IMETHBIE PE3YJ/IbTATHI

YHuBepcaibHbIe MO3HABATEIbHBIE 1€ CTBUSA

bazosvie nocuyeckue oeticmsusi:

* BBIABJIATh M XapaKTePU30BaTh CYIICCTBEHHBIC IMPU3HAKH OWOJIOTHMYECKUX OOBEKTOB
(stBIICHU);

* YCTAaHABIIMBATh CYNICCTBCHHBIH MPU3HAK KIACCU(UKANNHA OHOJOTHYCCKHX OOBEKTOB
(SIBJIEHUH, TPOLIECCOB), OCHOBAHUS JUIsi OOOOIIEHUS U CpPaBHEHUS, KPUTEPUH MPOBOJUMOTO
aHamM3a; C Yy4ETOM MPETOKCHHON OWOJOTHMYECKON 3aJlaud BBISABIIATH 3aKOHOMEPHOCTH U



MPOTUBOPEUYUS B paccMaTpUBacMbIX (akTax W HaONIONCHUAX; TMpEANaratb KPUTEPUU IS
BBISBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUMI;

* BBIBIATH JeUIUTBI WHGOPMALMW, JaHHBIX, HEOOXOJMWMBIX IS PEUICHUS
MOCTaBJICHHOM 3a/1a4H;

* BBISIBJISITH TIPUYUHHO-CIICICTBEHHBIC CBSI3U MPU W3YYCHUU OUOJIOTMYECKUX SBICHUH U
MIPOLIECCOB; JIENaTh BHIBOJIBI C UCIIOJIb30BAHUEM JI€IYKTUBHBIX U MHAYKTUBHBIX YMO3aKIIIOUECHUH,
YMO3aKJIIOUEeHUH 110 aHaJIOTuH, (POPMYIMPOBATH TUIIOTE3bI O B3aUMOCBS3X;

* CaMOCTOSITEIbHO BBIOWpaTh CMOCOO peuieHus y4eOHOl OuoylorHyecKoil 3amayu
(cpaBHMBAaTh HECKOJBKO BapUaHTOB pEIICHHs, BBHIOMpATh HaWOOJee MOAXOAIUN C y4EToM
CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

bazosvie uccnedosamenvckue oeticmeusi:

* HCII0JI30BAaTh BOMPOCHI KaK MCCIEA0BATEIbCKUI HHCTPYMEHT TO3HAHMUS;

* popmynHpoBaTH BOMPOCH], GUKCUPYIONINE PA3PHIB MEXKY PEaThbHBIM U JKEIaTeIIbHBIM
COCTOSTHUEM CUTYyalllH, 00BEKTa, 1 CAMOCTOSATEIHHO YCTaHABINBATh HCKOMOE U JTAHHOE;

* (popmupoBaTh runore’y 00 MCTUHHOCTH COOCTBEHHBIX CYXXIACHUH, apryMEHTHUPOBATbH
CBOIO TIO3UIINIO, MHEHHUE;

* MPOBOJIUTH IO CAMOCTOSATENHBHO COCTABICHHOMY IUIaHY HAOIIOJCHHE, HECIIO)KHBIN
OMOJIOTUYECKHUI HKCIEPUMEHT, HEOOJNBIIOE MCCIEIOBAHUE [0 YCTAHOBJICHHIO OCOOEHHOCTEH
Ouosornueckoro o0beKkTa (mporecca) W3y4YEHHUs, MPUUYUHHO-CICICTBEHHBIX CBS3€H U
3aBHCUMOCTEH OMOIOTHYECKUX 0OBEKTOB MEXy COOOM;

* OLICHMBATh HA MPUMEHUMOCTb M JOCTOBEPHOCTh MH(POPMAIHIO, MOITYYEHHYIO B XOJ€
HAOJIO/IEHUS ¥ SKCIIEPUMEHTA;

* caMmocToATeNbHO (opMynupoBarh O0OOOIIEHHMS ¥ BBIBOJABI 10  PE3yJIbTaTam
MpOBEAEHHOTO HAOIIOCHHSI, SKCIIEPUMEHTA, BJIa/IeTh MHCTPYMEHTAMH OLICHKU JOCTOBEPHOCTH
MOJIYYEHHBIX BBIBOJIOB M 000OIIECHHUI;

* IPOrHO3UPOBATh BO3MOKHOE JallbHEHIIIee pa3BUTHE OMOIOTHYECKHUX IMPOLIECCOB U UX
MOCJICACTBYSI B aHAIOTUYHBIX WJIH CXOJHBIX CUTYAIUSX, a TAK)KE BBIABUTATH MPEATIOIOKCHHS 00
UX Pa3BUTUU B HOBBIX YCIIOBUSX U KOHTEKCTaX.

Paboma c ungopmayueu:

* MPUMEHSATH pa3jMyYHble METOMAbl, MHCTPYMEHTBHl U 3alpoChl MPH TOUCKE W OTOOpE
Ouonoruueckoi MHGOPMALMK WM JAHHBIX M3 UCTOYHUKOB C Y4ETOM MpPEJIOKEHHON yuyeOHOMH
OMOJOTHYECKON 3a7auu; BBIOUPATh, aHATU3UPOBATh, CUCTEMAaTU3UPOBATh U WHTEPIPETHPOBATH
OMOJOrNYECKyI0 HH(OPMALIMIO PAa3IMYHbIX BUJOB U (DOPM MpEICTaBICHMUS;

* HAXOJIUTh CXOJHBIE apPTyMEHTHI (ITOATBEPKAAIOIINE WM OMPOBEPTAOIINE OJHY U Ty Ke
UJICI0, BEPCHUIO) B PA3IMIHBIX HHPOPMAIIMOHHBIX UCTOYHHKAX

* CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (GOpMy TMpeacTaBieHHUs HHOpMALUU U
WJUTIOCTPUPOBATH pellaeMble 3a7aul HECIIOKHBIMU CXEMaMHU, uarpaMMaMi, UHOU rpadukoi u
UX KOMOUHAIUSIMU;

* OIIEHMBATh HAJEKHOCTH OMOJIOTHYECKON MHPOPMALIUU TIO KPUTEPHUAM, TIPEIT0KEHHBIM
yUUTEeNeM U cPOPMYTUPOBAHHBIM CAMOCTOSTENHHO;

* 3alIOMUHATh U CUCTEMaTU3UPOBATh OMOJOTUYECKYIO NH(OPMALIHIO.

Vuueepcanvhvie komMmyHuKamusHvle Oeticmeus

Obuwenue:

* BOCIPUHUMATh H (OPMYITUPOBATH CYKICHHUS, BBIpaXaTh O3MOIMU B IPOLECCE
BBITMIOJTHEHUSI TPAKTUYECKUX U J1a0OpaTOPHBIX padoT;

* BeIpaKaTh ceOs (CBOIO TOUKY 3PEHHUS) B YCTHBIX U MHUCHhMEHHBIX TEKCTaX;

* pacrio3HaBaTh HEBepOAJIbHBIE CPEJCTBA OOIIEHHUS, MOHUMATh 3HAYEHHE COLUAIbHBIX
3HAKOB, 3HATh U PACIO3HABATH MPEANOCHUTKH KOH(MDIUKTHBIX CUTYallUd U CMSIT4aTh KOH(MIUKTHI,
BECTH MEPErOBOPHI;

* IOHMMATh HAMEPEHUS JIPYTHX, MPOSBIATH YBAKHUTEILHOE OTHOIIEHUE K COOECETHUKY 1
B KOPPEKTHOH Gopme popMyIHpoBaTh CBOU BO3PAKEHMUS,



* B XOJI¢ IMANOra W/MIM JUCKYCCHM 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXaaeMoin
OMOJIOrNYEeCKON TEMbI U BBICKa3bIBaTh UJI€U, HALIEIIEHHBIC HAa pellleHue OMOJIOrMUeCKON 3aauu U
noJyiep>KkaHue OaroxenaTeaIbHOCTH OOLICHHUS;

* COIOCTaBJIATh CBOM CYXAEHUS C CYXKICHMSIMH JPYTHX YYacTHHUKOB Jualora,
OOHapy>KUBATh Pa3IMYNe U CXOJICTBO NO3ULIUH;

* MyOJMYHO TPEACTaBIATh pe3yJIbTaThl BBITOJHEHHOIO OMOJIOIMYECKOIO OIbITA
(9KcIIepUMeHTa, UCCIIeIOBaHUs, TIPOCKTA);

* CaMOCTOSTEJIbHO BbIOMpPATh (GOpMaT BBICTYIUIEHUS C Y4YETOM 3ajad MIpe3eHTalUd U
0COOEHHOCTEH ayIMTOPHH U B COOTBETCTBHH C HUM COCTAaBJIATh YCTHBIC M MMMCbMEHHBIE TEKCTHI C
UCIIOJIb30BAaHUEM UIUTIOCTPATUBHBIX MAaTEPUAJIOB.

Cosmecmuas desmenbHOCMb (COMPYOHUYECMBO):

* IOHUMATh U UCIOJIb30BaTh IPEUMYILECTBA KOMAaHAHON U WHAUBUIYAIbHON pabOThI IIpH
pELICHNH KOHKPETHOM OMOJIOTHYECKOi MpoOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh TPUMEHEHHS
IpyNIoBbIX (GOPM B3aUMOJIEHCTBUS IPU PELIEHUH IOCTABJICHHON yueOHOH 3a/1a4H;

* IPUHUMATH IeJIb COBMECTHOM AEATEIbHOCTH, KOJUIEKTUBHO CTPOUTH JIEHCTBHA MO e
JOCTIDKEHUIO: paclpeliesiaTh pOJM, JO0roBapuBaThcs, OOCYKIaTh IPOLECC U pe3ysbTar
COBMECTHOH paboThl; yMeTh 0000IIaTh MHEHHS HECKOJIBKUX JIFOJIEH, MPOSBIATH TOTOBHOCTh
PYKOBOJIUTb, BBIINOJIHATh IOPYYEHUS, TOTUMHATHCS;

* IUTAHUPOBATh OPTaHU3AIMI0 COBMECTHOW PabOTHI, OMPEIEIATh CBOIO POJIb (C Y4ETOM
HOPEINOYTEeHU U BO3MOXHOCTEH BCEX YYAaCTHHKOB B3aWMOJICHCTBHSA), paclpeneniaTh 3ajaud
MEXJly WIEeHaMHd KOMaHJbl, Y4acTBOBaTh B IPYIIIOBBIX (opMax paboTsl (00CyXkaeHus, 0OMEH
MHEHHSMHU, MO3IOBbIE ITYPMBbI U UHBIE);

* BBIMIOJIHATH CBOKO YacTh PalOTHI, TOCTHraTh KAa4eCTBEHHOTO pE3yjbTara MO CBOEMY
HaIlpaBJICHUIO U KOOPAMHUPOBATH CBOM JICHCTBUSA C IPYTUMH YICHAMU KOMaH/bI;

* OIICHMBATh KAYE€CTBO CBOETO BKJIA/a B OOIIMIA TPOAYKT 110 KPUTEPHSIM, CAMOCTOSITEIIEHO
c(OpMYIMPOBAHHBIM YYAaCTHUKAMU B3aMMOJEHCTBHS; CPaBHMBATH pPE3YNbTAaThl C HCXOAHOM
3aJaueil M BKJIAJ KaXIOro 4ieHa KOMAaHIbl B JOCTIDKEHHE pe3yJbTaToB, pa3ieisaTh chepy
OTBETCTBEHHOCTHU U MPOSBIATh TOTOBHOCTb K IIPEJOCTABICHUIO OTUETA Mepe]] IPYIIOH;

* OBJIAJETh CHUCTEMOW YHHBEPCAIbHBIX KOMMYHHMKATHBHBIX JEUCTBHH, KOTOpas
oOecrieunBaeT CPOPMHUPOBAHHOCTh COLMAIBHBIX HABBIKOB M SMOLIMOHAIBHOTO HHTEIUIEKTa
o0ydJaronuxcs.

Ynusepcanwvnoie pecynamuensvie oeiicmeusn

Camoopaanuzayus.:

* BBIABJIATH NMPOOJIEMBI JUJIsl PELICHUS B KU3HEHHBIX M YYEOHBIX CUTYaLUSAX, UCIOJb3YS
OMOJIOTMYECKHE 3HAHHUS;

* OPHEHTUPOBATbCA B PA3JIMYHBIX IMOAXOJAX MPHUHATUS pElIeHUH (MHAWBUIYAIBHOE,
INPUHITHE PELIEHUs B TPYIIE, IPUHATHE PELICHUHN IPYyIION);

* CaMOCTOSTENILHO COCTABJIATh AJTOPUTM pPELIeHMs 3ahayd (MM ero 4acTh), BHIOMpATh
crocob pemeHUs yd4eOHOW OMOJIOrMuYecKoil 3agaud Cc y4y€TOM HUMEIOLIUXCS PecypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh MpeularaéMble BapUaHThl PEIICHUH;

* COCTaBIATH IUIAH JACUCTBUH (IJIaH peaym3aliil HAMEYSHHOTO aliTOpUTMa pEIIeHUs),
KOPPEKTHPOBATh MPEAJOKEHHBIH aIrOpUTM C Y4YETOM TMOJIyYE€HHUS HOBBIX OHOJIOIMYECKHX
3HaHUH 00 M3y4aeMoM OMOJIOTrHYECKOM OOBEKTE;

* JleniaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 32 PELICHHUE.

Camokxonmpons (peghnexcus):

* BJIAJIETh CII0COOAMU CAMOKOHTPOJISI, CAMOMOTHUBAIINH U pedIeKCHH;

* 1aBaTh a/ICKBATHYIO OIICHKY CHTYAIlU! U TpeyiaraTh IIaH e€ N3MEeHEHMS,

* YYHTBIBaTh KOHTEKCT W MPEIABUAETh TPYIHOCTH, KOTOpPBIE MOTYT BO3HUKHYTH HpHU
pemieHnH y4eOHOW OMOJIOTHMYECKOW 3aJa4yd, aJalTHPOBAaTh pelIeHHe K MEHSIOUIMMCS
00CTOSTEILCTBAM;

* O0OBSCHATH MPUYNHBI JOCTIKEHUS (HEAOCTIDKEHHSI) PE3YIbTaTOB JIEITEILHOCTH, 1aBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY, YMETh HAXOUTh MO3UTUBHOE B MPOM3OLIE/IIEH CUTYallUH;
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* BHOCUTh KOPPEKTHBBI B [IEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITETILCTB,
M3MEHHUBILIUXCS CUTYallUi, yCTAHOBJIEHHBIX OIINOOK, BOSHUKIIUX TPYIHOCTEH;

* OLICHUBATh COOTBETCTBHE PE3YJIbTaTa LEJIH U YCIOBUSIM.

OMOUUOHAIbHBLI UHMENIeKI.;

* pa3nuyaTh, HA3bIBATh U YIPABJIATH COOCTBEHHBIMHU IMOIIUSIMU U SMOIUSMU JIPYTHUX;

* BBISIBJISITH M AHAJIU3UPOBATH MIPUUMHBI SMOILIHIA;

* CTaBUTH CeOSI HA MECTO JAPYTOTo YeIOBEeKa, IOHUMATh MOTUBEI K HAMEPEHHUSI IPYTOTo;

* PEryJIUpOBaTh CIIOCOO BBIPAKEHUS SMOIIHIA.

Ipunsamue cebs u opyaux:

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

* MpU3HABaTh CBOE MPaBO Ha OUIMOKY M TAKOE K€ MPaBO JAPYroro;

* OTKPBITOCTb c€O€ W JPYruM; * OCO3HABaThb HEBO3MOXKHOCTh KOHTPOJIUPOBATH BCE
BOKPYT,

* OBJAJETh CHCTEMON YHHBEPCAJIbHBIX YUE€OHBIX PEryJISTHUBHBIX ACUCTBUN, KOTOpas
obecrieunBaeT (OPMHUPOBAHHME CMBICIOBBIX YCTAHOBOK JIMYHOCTU (BHYTPCHHSS TO3UIIUS
JUYHOCTH), U JKU3HEHHBIX HAaBBIKOB JIMYHOCTH (yIpaBieHHs COOOM, CaMOIUCIMILIUHBL,
YCTOHYMBOTO [TOBEACHUS).

Ilpeomemnvimu pesynomamamu usyuenus npeomema «buonozua» e 10 knacce
ABNAIOMCA CEOYIOUfUe YMEHUA:

1) chopMupoBaHHOCTH TPEACTABICHUH O POJIM M MECT€ OWOJIOTHM B COBPEMEHHOMN
Hay4YHOHl KapTHHE MHUpPA; IOHMMaHUE poOJM OHOJOrMM B (OPMUPOBAHMM KpYyrozopa u
(G YHKIIMOHAJIbHOW IPaMOTHOCTH Y€JIOBEKa JIJISl pEeLIEHUs] IPAaKTUUECKUX 3a/1a4;

2) BiIaJileHHE OCHOBOIOJAraloUMU MOHATHIMHU U MPEICTaBICHUSAMH O KUBOW MPUPOJIE,
e€ YpPOBHEBOW OpraHM3allUd U HBOJIOLMH; YBEPEHHOE IOJb30BaHUE OHMOIOrMYECKON
TEPMUHOJIOTHENH U CUMBOJIUKOIA;

3) BiajeHHE OCHOBHBIMM METOJAaMH HAy4yHOrO IIO3HAHMS, HCIOJIb3YEMbIMU IIPU
OMOJIOTHYECKUX HCCIICOBAaHUSAX JKHUBBIX OOBEKTOB M J3KOCHCTEM: OIMCAaHUE, H3MEpEHHeE,
NpOBE/ICHUE HAOIIOJCHNI; BBISIBIICHHE U OLIEHKA aHTPOIIOTCHHBIX H3MEHEHUH B IIPHPO/IE;

4) chopMUpOBAaHHOCTb YMEHHUM OOBSICHATH PE3yNbTaThl OMOJOTMYECKUX IKCIIEPUMEHTOB,
pelaTh 31eMEHTapHble ONOJIOTUYECKUE 3a/1a4H;

5) chopMHPOBAaHHOCTh COOCTBEHHON MO3MLIMU IO OTHOUIEHUIO K OHOJIOTHYECKOi
uH(pOpMalnK, OJy4aeMOH M3 pa3HbIX UCTOUYHUKOB, K TJI00aIbHBIM 3KOJIOTMUYECKUM MpodieMam
U IYTSAM UX PELICHUS.

Ilpeomemnvimu pezynomamamu uszyuyenus npeomema «buonoczuay ¢ 11 knacce
AGNAIOMCA CNIEOyIOUiUe YMEHUA:

e OOBSCHATH: poNlb OuoNOrMM B (POPMUPOBAHWU HAYYHOTO MHMPOBO33PEHHS; BKIAJ
OMOJIOTMYECKUX TeOpHil B (hOPMHUPOBAHNE COBPEMEHHON €CTECTBEHHOHAYYHOW KapTHUHBI
MHUpa; €IWHCTBO JKMBOW U HEXKHUBOH NPUPOIBI, POJACTBO IKHUBBIX OPTaHU3MOB,;
OTPHUIIATEIIFHOE BJIMSIHUE AJKOTOJIsl, HUKOTHHA, HAPKOTUYECKUX BEIIECTB Ha pPa3BUTHE
3apojbIllla YeNOBEKa; BIUSHUE MYTareHOB Ha OpPraHu3M 4YellOBEKa; B3aMMOCBSI3U
OpPTaHU3MOB M OKPYKAIOIIEH Cpeibl; TPUUYMHBI IBOJIIOIUH;

e Pemate snemMeHTapHBIE OHOJOTHYECKHE 3a/ladM; COCTABIATH JIIEMEHTAPHBIE CXEMBI
CKpEITMBAaHUS M CXEMBI TIEPEHOCA BEIIECTB U YHEPTUH B IKOCHCTEME;

e OmnuceiBaTh 0cobelt Buaa Mo MOphOIOTUYECKOMY KPUTEPHIO;

e BpIBIATE MpUCTIOCOOJIEHUS OPTaHU3MOB K Cpelle OOMTaHUs, UCTOYHUKH MYTareéHOB B
OKpY’KaloIllel cpefie, aHTPONOT€HHbIE U3MEHEHUS B SKOCUCTEMAaX CBOEH MECTHOCTH;

e (CpaBHuBaTh: OHMOJOTHYECKHE OOBEKTHI, IMPOIECCHl W JeNaTh BBIBOJBI HAa OCHOBE
CpPaBHEHUS,

11



. AHa.HI/ISI/IpOBaTB " OLCHHUBATDH PA3JIMYHBIC T'MIIOTE3bI CYIIHOCTHU KHU3HU, ITPOUCXOKIACHUA
KU3HU U 4YeJoBeKa, TI00ajgbHbIe SKOJIOTMYECKHE MpoOJeMbl W MYyTH HMX pEIICHHUs,
MOCIIEACTBHSI COOCTBEHHOH JIEATEIHLHOCTH B OKPYKAIOIIEH Cpere;

e Haxonute wundpopMmamuio o OHONOTHYECKHMX OOBEKTaX B Pa3IUYHBIX HCTOUYHUKAX
(Y4eOHBIX TEKCTax, HAyYHO-IIOMYJISIPHBIX H3JAHHIX, KOMIIBTEPHBIX 0a3zax JaHHBIX,
pecypcax MHTepHeTa) U MPakTUYECKH UX HCIIOIb30BaTh;

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC (35 YACOB)
Has3zeanue Tema ypoka Ochoenuie euowvt deamenvnocmu | Ucnonwv3zoe
pazoena ooyuarowuxcsn anue
o0bopyoosa
HUA
uenmpa
«Touka
Pocmay
Beeoenue 6| 1. Conmepxanune u | CiayniaHue OObSICHCHUN YIUTEIIS.
Kypc  obwei | ctpykTypa  Kypca | CamocrosTenbHas padoTa ¢ y4eOHUKOM.
ouonocuu (4 | oOmeit Ouosoruy.
u). OcHoBHBIC
CBOMCTBA KHU3HH.
2. YpoBHHU p DNEeKTPOHHBI
a0o0Ta ¢ pa3aTOYHBIM MaTCPHATIOM.
OpraHusalin Craymranue oObSCHEHUN YIUTEIS. ¢ Tabmupl 1
KUBOW MaTEPHH. TUTAKATHI.

CamocrosTenpHas pa60Ta C y‘l€6HI/IKOM.

3. 3HayeHue
MPAKTUYECKOMN
OUOJIOTHH.

MeTto b1
OMOJIOTHYECKUX
HCCIIEAOBAHUIA.

Craymranue oObsSCHEHUN YIUTEIS.
CamocrosTenbHas paboTa ¢ yueOHUKOM.
OTbop W cpaBHEHHE MaTrepuaia Io
HECKOJIbKUM HCTOYHUKAM.

4. XKusoit mup u
KYJIBTypa.

Crnymanue 0ObSICHEHUN yUUTeNs.
CamocrodrenbHas paboTa ¢ yueOHUKOM.
Pabota c kapToukamu.

Pabora B mapax.

Buocgepnbwiii
ypogenp
acusnu (7 u).

1. Yuenne 0
ouocdepe.

Crnymanue 0ObSICHEHUN yUUTeNs.
Pabora B mapax.
Pabora B rpynmnax.

2. Ilpoucxoxnenue
YKUBOT'O BEILIECTBA.

Pabota ¢ pa31aTOYHBIM MaTepUaIIOM.
Crnymanue 0ObSICHEHUN yUUTEs.
CamocrosTenbHas paboTa ¢ yueOHUKOM.

3. buonornueckas

Crnymanue 0ObSICHEHUN yUUTENs.

IBOJIIOLIUS B | CamocrosTenbHas paboTa ¢ yueOHUKOM.
pa3BUTUHU PaGora ¢ kaproukamu.
o6uocdepsl. Pabora B mapax.
Pa6ora B rpynmax.
[ToaroToBka K KOHTPOJIBHOM paboTe.
[ToBTOpEHNE NPONIEHHOrO MaTEpHAIA.
4.  KourponbHas | Pemenue 3aanuii KOHTPOJIbHON pabOTHI.
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pabora No 1.

5. buocdepa kak | Ciymianue oObSICHEHUH yaUTES. DNEKTPOHHBI
riobanpHas Pemenue 3anay. € TaOnuIbl U
9KOCUCTEMA. Pabora B mapax. IJTAKaThI.
Kpyrosopot OcraBieHue Kiacrepa.
BELIECTB B | Paz0op kmactepa y 1ocku.
IPUPOJIE.
6. UYenoBek Kak
Pabora ¢ pa3naTouyHbIM MaTEpPHATIOM.
KUTENb Ouochepsl C 5 .
JTylmiaHue oObSICHEHUN YUUTEs.
Hooero eeish €1 camocrostensuas paboTa ¢ yueOHHKOM.
MIPUPOIOH.
7. DKoJorHuyYecKue P Pabora c
aboTa ¢ pa3aTOUYHBIM MaTEPHATIOM.
(axtophl W mx Crnynranue oObsICHEHUN yUUTEIIS. repbapHaiM
SHAUCHHC. CamocTosiTenbHas paboTa ¢ y4eOHUKOM. MaTepuajiom
Buozeoyenom | 1. buoreonenos | Pabora B mapax.
uyecKkuil KakK ocoOsrii | Pabora B rpymmax.
YpoeeHb YPOBEHb PaGora ¢ yueOHUKOM.
ocu3nu (8 u). | opraHuzanuu Pabota ¢ pa3garoyHbIM MaTepuagoMm.
KU3HU, Ouo- ¥ | 3amoiHEeHUE CBOJHOM TaOJIUIIbI.
9KOCUCTEMA.
2. Crpoenue u | CocraBrneHue OHOT€OIEHO30B. DNEeKTPOHHBI
CBOMCTBa Paz6op ctpoenus BI'LI. € TaOIuIbl U
OuoreoreHo3a. PaGora B rpynmax. TUTaKaThI.
Pabota no kaproukam.
3. JlJabopaTopHas Pabota B mapax. Hudposas
pabora No 1. Pabota c repbapusimu. naboparopus
«[Ipucnocobnenno | BrisBnenue 3aKOHOMEPHOCTEH | M0 IKOJIOTUU
CTb PACTCHHI U PHUCIIOCOOTICHHOCTH pacTeHui u | (maTauk
KUBOTHBIX K KUBOTHBIX K YCJIIOBHUSIM YXU3HU B JIECHOM | OCBEILIEHHOC
ycinoBusAM ku3HUA B | BI'T». TH,
JIECHOM dopmMmynupoBaHue BBIBOJIOB MO | BIAXXHOCTU U
OHOreoLEeHO3e. nabopatopHoil padore. TEeMIEepaTyp
BI)
Pabora c
repOapHbIM
MaTepHuaIoM
4. CoBmectHas | Ciymanue oObsCHEHUN yIUTEs.
KU3HH BHJOB B | PaboTa ¢ yueOHUKOM.
ouoreoleHo3se. Pabora o yueGHbIM KapTam.
[ToaroroBka Kk KOHTPOJILHOM padoOTE.
5. KonrponbHas | Pemenue 3aianne KOHTPOJIbHOM paObOTHI.
pabota Ne 2.
6. [Ipuuunsl | Pabota B rpymnmnax.
YCTONYHMBOCTH Pabora ¢ yueOHUKOM.
OHMOI€eOIEHO30B. Pabota ¢ pa3gatouHbIM MaTepuaIoMm.
AHanus AHanu3 KOHTPOJIBHOH paboThI.
KOHTPOJIBHON Wcnpasnenne ommOOK, TOMYIIEHHBIX Ha
paboThlI. KOHTPOJIBHOU padoTe.
7. 3apoxnenue wu | Pabota B rpymnmax. DJIEKTPOHHBI
CMeEeHa PaGora ¢ yueOHUKOM. e Ta0muIbl U
OHMOT€eOIIEHO30B. Pabota ¢ pa3gatoyHbIM MaTepuaIoMm. IUIAKaThL.
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8. Coxpanenue | Pabora B mapax. [Mudposas
pazHooOpa3us Pabota B rpynmax. nabopaTopus
BI'LI. Caymanue oObsSCHEHUN YUUTEIS. I10 DKOJIOTUU
DKOJIOTHYECKHe PaGora ¢ npobieMHBIMU BOITPOCAMHU.
3aKOHBI OO0cyXIeHHEe OTBETOB.
MIPUPOAONOIB30BaH
sl
Honynayuonn | 1. Bun, ero Cnymanue 0ObSICHEHUN yUUTEINS. Pabora c
0-6U006011 KpUTEpUU U CamocTosiTenbHas paboTa ¢ y4eOHUKOM. | TepOapHBbIM
ypoeeHb CTPYKTYypa. PaGora c kaproukamu. MaTepUuaIoM
arcusnu (16).
2. JJaboparopHas Pabota B mapax. Hudposas
pabora Ne 2. PaGora c repbapusimu. naboparopus
«Mopdornoruuecku | Pabora 1o MOP(}OIOrHYECKUM | 10 IKOJIOTUU
€ KpUTepuH, KPUTEPHSIM. (maTamk
ucrnoinb3yemsbie mpu | PaboTa Ha onpenenenre BUIOB. OCBEILEHHOC
olpesesIeHuU dopmynupoBaHue BEIBOJIOB o | T,
BUJIOBY. naboparopHoii pabore. BIIQXKHOCTH H
TeMIeparyp
13))
Pabora c
repOapHbIM
MaTepUaIoM
3. Ilonynsmus kak p
aboTa ¢ pa3gaTOYHBIM MaTePUATIOM.
popma Craymranue oObsSCHEHUN YIUTEIIS.
CymeCTBoBatinA CamocTosTenbHas paboTa ¢ y4eOHUKOM.
BHIA, ocobas
TreHeTUYEeCKas
cucrema u
OCHOBHAsl €IMHHIIA
IBOJIIOIHH.

4. Pa6 DNEeKTPOHHBI
BuiooGpasosanie Ca OTa C Pa3sfaTO4HbIM MATEPUATIOM. R —
JTylmiaHue 0ObSICHEHUN YUUTEs.

R MPOHECE | CamocrosTenshas paboTa ¢ yueOHUKOM. TUTAKATBL.

BO3HHUKHOBEHUS

HOBBIX BHJOB Ha

3emue.

5. Oranel | PaboTa ¢ pa3gaToyHsIM MaTepraIoM. DIEKTPOHHBI

MPOUCXOXKACHUS Pabota c xapToii ypoka. € TaOIuIbl U

YeJI0BEKA. 3akperieHue 3HaHHH 10 TeMe. TUTaKaThI.
[ToaroroBka Kk KOHTPOJILHOM padoTE.

6.  Koutponbnas | Pemenue 3aganuii KOHTPOIBHON PaOOTHI.

paborta No 3.

7. UYenoBek kak | PaboTa c pa3gaTouyHbIM MaTepUaIoM.

YHUKQJIBbHBIN  BuA | PaboTa ¢ kapToii ypoka.

KUBOM  mpupoabl. | AHaMM3  OmMMOOK, JOMYIIEHHBIX Ha

Ananus KOHTPOJILHOHU paboTe.

KOHTPOJIBHON

paloTHI.

8. Wcropus | Crymianue oObsICHEHUH yUUTEIS.
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pa3BUTHUS CamocrosiTenpHas paboTa ¢ yueOHUKOM.
9BOJIIOLIMOHHBIX OTbéop ® cpaBHEHHE MaTepuana IO
uaeil. HECKOJIbKMM HCTOYHHKAM.

9.  CoBpemenHoe | PaboTa ¢ pa3gaTo4HbIM MaTepUAIOM.
Y4CHHE 00 | Cnymanue oObSICHCHUIN YIUTEIS.
IBOJIIOIHH. CeMHHapCKOe 3aHsTHE.

10. Pesynbrarel | PaboTa ¢ pa3gaTtoyHbIiM MaTepuaioMm.
sBomorm U ee | Cymanue oObACHEHUN YUUTEIS.
OCHOBHBIE CeMuHapckoe 3aHsTHE.

3aKOHOMEPHOCTH.

1. OcHoBHbIe | PaboTa ¢ pa3gaToyHbIM MaTepUaIoM.
HaIlpaBJICHUS Caymanue oObsSCHEHUN YUUTEIS.
9BOJTIOIHH. CeMuHapCKoOe 3aHsTHE.

12.  Ocobennoctu | Cinymanue oObICHEHUN YUUTEIS.
MOMYJISIIUOHHO- PaGora c npobneMHBIMU CUTYaLIUSIMHU.
BUZOBOTO ypoBHS | Pa3bop  mpeanoxeHwii 1o  oxpaHe

KHN3HU. BCGMI/IpHaH
CTpaTeruss OXpaHbl
IIPpUPOAHBIX BUJIOB.

IIPUPOJHBIX BUJIOB.

13. O000menne u
cUcTEMaTHU3alHsA
3HAHUM.

[ToBTOpEHME NPONAEHHOIO MaTEPHUAIIA.
Pabota B mapax.
CamocTosTenbHas
KapTOUYKaM.
[ToaroroBka Kk KOHTPOJIBHOM padoTE.

pabora o

14. OO6oOmenue u
CUCTEMAaTU3aLUs
3HaHUU 1O Kypcy
ouonorun B 10
KJ1acce.

[ToBTOpEeHME NPONAEHHOrO MaTepHaa.
Pabota B mapax.
CamocrosiTenbHas
KapTOYKaM.
[ToaroroBka K KOHTPOJILHOM paboOTE..

paborta o

15. Hrorosas | Pemenue 3a1anuii KOHTPOIBHON pabOTHI.
KOHTpPOJIbHAs
pabora.
16. Anamms | Pabora Haj ommOKkamu.
KOHTPOJIBHOU Paz6op 3a1aHuil KOHTPOJIBHON PAOOTHI.
paboTHI.
11 KVIACC (34 YACA)
Hazeanue Tema ypoxa OcHnognule 6uowl oeamenvnocmu | Hcnonvzoe
pazoena ooyuarouwuxcsa aHue
ooopyooea
HUA
yenmpa
«Touka
Pocmay
Opzanuszmenn | 1. Opranuzmennsiii | Ciymanvue oObsICHEHUHN yauTes.
blit  yposens | ypoBeHb xu3HM M | CaMmocTosiTenbHas paboTa ¢ yueOHUKOM.
acusnu (17 u). | ero poJIb B
IPUPOJE.
2. OpraHusm Kak p DEeKTPOHHBI
aboTa ¢ pa3aTOYHbBIM MaTEPUAJIOM.
Ouocucrema. e Tabiauubl U

Caymanue oObsCHEHUN YUUTEISL.
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[Tpomeccrr CamocrosiTenpHas paboTa ¢ yueOHUKOM. | TUTaKaThI.
KHU3HEIESITEIbHOCT
Y MHOT'OKJIETOYHBIX
OpraHU3MOB.
3.  Pasmuoxenue | Ciymanue oObSICHCHUA YIUTEIIA.
OpraHU3MOB. CamocrosrenbHas paboTa ¢ yueOHUKOM.
OmnonorBopenue u | OT60p U cpaBHEHHE Marepuana I0
€ro 3Ha4YeHHUE. HECKOJIbKUM MCTOYHHUKAM.
4. PazButne | Cnymanue 0ObSICHEHUIN YIUTEIS. DJIEKTPOHHBI
opraHusma ot | CamocrosiTensHas paboTa ¢ yueOHUKOM. | € TaOIUIBl U
3apOXKICHUS no | Pabora ¢ kaproukamu. IUTaKaTBhI.
CMEpTH Pabora ¢ npezenTanuei.
(oHTOTCHE3). [IpocmoTp BuseohparMeHTOB.
5. W3 wucropun | Ciymanue o0ObsICHEHUH YUUTEIs.
pa3BUTHS Pa6ora B mapax.
TE€HETHUKH. Pabota B rpynmnax.

Penienne reHeTnyeckux 3aaad.
6. 3MeHuuBOCTH p DIEKTPOHHBI

aboTa c pa3aTOYHbIM MaTEPUATIOM.
TPH3HAKOB Caymanue oObsCHEHUN YUUTEIS. ¢ Tabmupl 1
OPTaHusMa - M €€ | cqyvocrosrenbhas paboTa ¢ y4eOHUKOM. [LIAKATBI.
THIBL Pabota ¢ 70NOTHUTENBHBIM MaTEPUATIOM. Pabora ¢
repOapHbIM
MaTepuaoM

7. T'enermueckue | Ciymanue 0OBbSICHEHUH YUUTEIS. DNEKTPOHHBI
3akoHOMepHOCTH, | CamocTosTenbHas paboTa ¢ yueOHUKOM. | € TabJauIbl U
OTKPBITBIE I'. | Pabora ¢ kapToukamu. I1JIAKaThI.
Mennenem. Pabota B mapax.

Pabota B rpynmnax.

PenieHne reHeTHYeCcKHX 3a/1a4.
8. Jurubpuanoe | Ciymanue oObsICHEHUHN yUUTEs.
CKpeIlMBaHUE. Pemenue nocraBieHHbIX 3a1a4.

Pabora ¢ yueOHUKOM.

Pabota B mapax.

Pabota B rpynmax.

PenieHne reHeTHYeCKHX 3a/1a4.
9. Pemenue | Cnymanue oObsICHEHUH yUnuTEIs.
TCHETHYECKUX Pemenue reneTnueckux 3ajau.
3ajau. Pabora B mapax.

Pabota y nocku.
10. JlaGoparopHas | PaGora B mapax.
pabora  Ne 1. | BeimosiHeHMEe 3alaHM IO PELICHUIO
«Pemenne TEHETUYECKUX 3a/1a4.
JKCIIEPUMEHTAIbH
BIX  337a4 10
TeHETHKEY.
11. T'enernueckue p ONEKTPOHHBI

aboTa ¢ pa3jaTOYHBIM MaTEPHATIOM.

OCHOBBI CEJICKIUH. CiIymmianye o6 bICHEHHH yIHTeITA. € Tabnuubl U
Bxnang H. n. MJIaKaThl.

BasuiioBa B
pa3BUTHE

CamocrodrenbHas paboTa ¢ yueOHUKOM.
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CEJIEKIIHH.

12. I'enetuka mona | PaGora B mapax. ONEKTPOHHBI
u  HacienoBaHue, | Pabora B rpymnmax. € TaOnuIbl U
CLICTVIEHHOE c | Pemienne renermueckux 3anad. IJTAKaThI.
IOJIOM.
13. Pabora ¢ npezenTanuei. DNEeKTPOHHBI
Hacnencresennsie Pabota ¢ yueOHMKOM. e TalbJumel U
0ose3nu yenoBeka. | Pa3dop TCHETHYECKUX 0oJe3Hel | TUTaKaThl.
YelioBeKa.
[IpocmoTp BuaeopparMeHToB.
OO6cykaeHre MOTYYCHHBIX 3HAHHH.
14, MeaunuHckas p DNEeKTPOHHBI
aboTa ¢ pa3aTOUYHBIM MaTEPHATIOM.
TCHETHKA 1 Crnynranue oObsICHEHUN yUUTEIIS. e Tabiuusl 1
AOCTIDKCHHA CamocrosrenbHas paboTa ¢ yueOHUKOM. TUIAKATBL.
OMOTEXHOJIOTHH.
15. TeopuectBo B | PaGoTa c pa3gaTtoyHbIM MaTepUaIoM.
®KU3HU yenoBeka u | Ciaymanue 0ObACHEHUN YUUTENs.
oO1ecTna. CemuHapcKoe 3aHATHE.
CocraBieHue mpoekTa.
[ToaroroBka Kk KOHTPOJIBHOM padoTeE.
16. KonrtponbHas | Pemenue 3ananuii KOHTPOJIBHOM PaOOTHI.
pabora No 1.
17. HapctBo | Ciymanue o0ObsICHEHUH yUnuTes.
Bupycsr. Pabora ¢ 10n0JHUTENBHBIM MaTEPUATIOM.
Bupycurie CocraBnenue kiacrepa.
3a00JIeBaHUSI. Pa36op BUPYCHBIX 3a00J1€BaHUMN.
Ananus DNeKTPOHHBIE TAOJUIIBI U TTAKATHI.
KOHTPOJIBHOU Pabora c BuneopparmeHTamu.
paboTHI.
Knemounwuii l. Knetounsrii | Ciymanue oObsICHEHUH yauTessl. DIEKTPOHHBI
YpoeéeHbs YPOBEHB CamocrosiTenbHas paboTa ¢ yueOHUKOM. | € TaOJIHIBI U
scuznu (7 4). | OpraHu3anuu OTbop © cpaBHeHHE MaTepuana IO | IUIAKATHI.
KUBOW MaTepUu W | HECKOJIBKUM HCTOYHHKAM.
ero pob B
IPUPOJIE.
2. Knerka u ee | Pabota B mapax. Mukpockorn
CTpPOCHHE. Pabota B rpynmnax. uudpoBoi,
Opranonnsl  kak | CoctaBiieHHe OOPHOI TaOIUIIBI. MUKpoOTpena
CTPYKTYpHBIE Crnymanvie 0ObsICHEHUN yUUTETISI. patbl
KOMITOHEHTBI IIpoBepka 3HaHUM.
LUTOTJIA3MBI.
3. Knerounsrii | Cinymanue o0bsSCHEHUH yuuTens. ONEKTPOHHBI
UK. Henenune | PaboTa ¢ MOy TbHBIMU TaOJIHIIAMH. € TalOJuIel U
KJIETKH — MuTO3 U | Pabora c OMOJIOTUYECKHUM | TIAKATHI.

MENO03.

KOHCTPYKTOPOM.

4. Crpykrypa u
byHKIIIT
XPOMOCOM.

Caymanue oObsCHEHUN yUUTEI.
CamocTosTenbHast paboTa ¢ y4eOHUKOM.
Pabora ¢ kapToukamu.

5. Hcropus
pa3BUTHA HAYKH O
KJIETKE.

Pabota ¢ pa31aTouHBIM MaTEPHAIOM.
Caymanue oObsCHEHUN YUUTEIS.
CamocTosTenbHast paboTa ¢ y4eOHUKOM.
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6. Tapmonuss u
1enecoo0pa3HoCTh
B JKMBOH MIPUPOJE.

Pabota ¢ pa3maTOYHBIM MaTEpUAIIOM.
Caymanue oObsSCHEHUN YUUTEIS.
CamocrosTenbHas paboTa ¢ y4eOHUKOM.
CemuHapckoe 3aHATHE.

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

Monekynapu
blil  ypOGeHb
acuznu (10 u).

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

Pabota ¢ pa3naTOYHBIM MaTEpUAIIOM.
Crnynranue oObsICHEHUN yIUTEIIS.
CamocrosrenbHas paboTa ¢ yueOHUKOM.
Pabota B rpynmax.

OO6cyXIeHEe BOIPOCOB.

2. OcHOBHbIE p DNEeKTPOHHBI
aboTa ¢ pa3jaTOYHbIM MaTEPHATIOM.

XMMHHCCKUC .. | Cnymanue oObsSICHeHUN YUUTEIIS. ¢ Tabmupl 1

COCIMHCHIA AKUBON | capiocTosTenbHas paGoTa ¢ y4eOHUKOM. TUIAKATBL.

MaTCpHH. Pa6ora B rpynmnax.

Crpykrypa u

byHKIIUN

HYKJIEMHOBBIX

KHCJIOT.

3. IIponeccrr | Ciiymanue oObsICHEHUHN yUnuTEs. OJIEKTPOHHBI

cuHTe3a B JKUBBIX | CamMocTosiTeNnbHAS paboTa ¢ yYeOHUKOM. | € TaOJHIbl U

KJIeTKaXx. OT1Oop M cpaBHeHME MaTepuaia IO | [UIAKAThI.
HECKOJIbKUM HCTOYHHKAM.
3arnoJHeHHEe ONOPHON TaOIMIIBI.

4. [Ipoueccel | PaboTa ¢ pa3garouHbIM MaTepuaiom. DNEKTPOHHBI

O6uocuHre3a Oenka. | Pemenue 3agau. e Tabauubl U
Crnymanvie 00bsICHEHUN yUUTETIS. TJIaKaThI.
Pabota c 6uonornyeckuM | buonoruueck
KOHCTPYKTOPOM. 15074

KOHCTPYKTOP

5. Monexynspasle | PaboTta ¢ pa3gaTouyHbIM MaTepuaioM.

MIPOLIECCHI Pemenne 3amau.

paciienieHus. Caymanue oObsCHEHUN YUUTENS.
Pabota B mapax.

6. Xumnueckoe | Ciymanue oObsICHEHUH yunuTes. DJEeKTPOHHBI

3arpsi3HeHue CamocrosTenbHast paboTa ¢ yaeOHUKOM. | € TabJIuLbl U

OKpy’Karomien OT10op M cpaBHEHHME MaTepuaia IO | IUIAKaThl.

cpenbl KaK | HeCKOJIbKMM UCTOYHUKAM.

rio0anbHas CemuHapckoe 3aHsTHE.

IKOJIOTUYECKast Pa3bop mpemnmoxkenuit mo Ooprbe ¢

npobinema. Bpewms | sKoJIOrHUECKUMU MTPOOIEMaMHU.

JKOJIOTUYECKON

KYJIBTYpBI.

7. 3aximouenue: | Ciyanue 0ObsICHEHUH yuuTens.

CTPYKTypHBIE CamocTosTenbHast paboTa ¢ y4eOHUKOM.

YPOBHHU OT1Oop u cpaBHEHHME Marepuaia Io

OpraHu3aIH HECKOJIbKUM HCTOYHHUKAM.
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YKUBOM MaTEpHUU.

8. O606menne | PaboTa ¢ pa3naTOYHBIM MaTEPUATIOM.
3HaHUM 1O Kypcy | Pemenue 3agay.

ouosnorun 11 | 3akpenneHue 3HaHU 110 TEME.

KJlacca. [ToaroroBka K KOHTPOJILHOMU paboTe.

9. Hrorosas | Pemenue 3a1anuii KOHTPOIBHON PabOTHI.
KOHTpPOJIbHAs

pabora.

10. Ananus | McripaBieHue ommoOoK.

KOHTPOJIBHOU Paz6op 3a1anuii KOHTPOIBLHON PAOOTHI.
paboTHI. Crnynranue oObsICHEHUN yUUTETIS.

Cumcok mureparypbl

10 knacc

Jna yuumena:

1.benses 1. K., PyBunckuii A. O., BopouuoB H. H. u ap. O6mas 6uonorus, 10—11
kiacc. M.: [Ipocsemnienue, 1993.

2.Ilonsuckuit FO. U. O6mas 6uonorust, 10—11kmacc. M.: IIpocsemnienue, 1991.

3.Jlepuep I'M. buonorus. TecTsl u 3aganus ans nocrynatouux B BY3p1.- M.: AkBapuym.
['UIIIIB, 1998

4.I'pun I1., Crayt V, Teitnop . buonorus. M.: Mup, 1990. T. 1—3.

5.bosbIION CHPAaBOYHUK Ui LIKOJBHUKOB M IOCTYHAKIIMX B By3bl. buonorus. M.:
Hpoda, 1999.

6.Koznosa T.A., Kyumenko B.C. buonorus B Tabmumax 6-11 xmaccel. CrnpaBouHoe
nocobue. - M.:/Ipoda, 2002;

7.Marepuainsl ¢ Tecramu 1o EI'D

8.A.I. Iparomunos, P.JI. Mam. IIporpammer Tlpuponosenenue. buonorus. Sxomorus: 5-
11 knmace M.: «Benrana-I'pap» 2010 .

9.0.I1.ynkuna  Pa3BépHyToe  TemaTMdeckoe IUJJaHUPOBaHUE IO  Mporpamme
N.H.ITonomapésoii .-Bonrorpan : Yuurens, 2012r.

Humepnem-pecypcol:

1. 1C: Ulkona. Peneturop. buonorus

2. http://school-collection.edu.ru

3. www.bio.nature.r

4. http://bio.1september.ru - razera «buonorus - npunoxeHnue K «1 ceHTIOps»

5. www.bio.nature.ru - HayuHble HOBOCTH OHOJIOTHH.

6. www.edios.ru - Di10¢ - EHTP TUCTAHIIMOHHOTO 00Pa30BaAHMS.

7.www.km.ru/education - VYueOHble Marepuanbl W cioBapu Ha caiite «Kupwun u
Medoamit

11 xnacc

Mna yuumena:

1.bense [I. K., PyBunckuii A. O., BopounnoB H. H. u ap. O6mas 6uonorus, 10—11
kiacc. M.: IIpocsemenne, 1993.

2 Tonsackuit FO. U. O6mas 6uonorus, 10—11kmacc. M.: IIpocsemenue, 1991.

3.JIepuep I'.M. buonorus. Tectel u 3ananus s nocrynaromux B BY3e1.- M.: AkBapuym.
I'MIIIIB, 1998

4.T'pun I1., Crayt V, Teittop . buonorus. M.: Mup, 1990. T. 1—3.
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5.bonbImION CIPaBOYHUK Ul LIKOJBHUKOB M IOCTYNANOIIMX B By3bl. buonormsa. M.:
Hpoda, 1999.

6.Koznosa T.A., Kyumenko B.C. buonorus B Ttabmunax 6-11 kmaccsl. CrpaBouHoe
nocodue. - M.:Jlpoda, 2002;

7.Marepuainsi ¢ Tecramu 1o EI'D

8.A.I. Iparomunos, P.J[. Mam. [Iporpammel IIpuponosenenue. buosorusi. Dxonorus: 5-
11 xiracc M.: «Benrtana-I'padp» 2010 .

9.0.I1.ynkuna  Pa3BépHyToe TEMAaTHUYECKOE IUIAHUPOBAHME IO  Mporpamme
N.H.ITonomapéoii .-Bonrorpaz : Yuurens, 2012r.

10.EI'D — 2012. ®denepanbHblii 6aHK dK3aMEHAIIMOHHBIX MarepualioB. buomorus. ®UITN
aBTop-coctaBurenb: P.A. IlerpocoBa. M.: Dkcemo, 2011.

11. T'onuapor O.B. I'eneruka. 3amaun. — Caparos: Jluneii, 2005.

/na yuenuka:

Hnmepnem-pecypcoi:

1. 1C: llIxona. Penierurop. buonorus

2. http://school-collection.edu.ru

3. www.bio.nature.r

4. http://bio.1september.ru - razera «buonorus» - npuinoxkeHue K «1 ceHTIOps»

5. www.bio.nature.ru - HaydHbIe HOBOCTH OHOJIOTHH.

6. www.edios.ru - Ditoc - HEHTp TUCTAaHIIMOHHOTO 00pa30BaHusI.

7.www.km.ru/education - VYueOHble Marepuanbl W cioBapu Ha caite «Kupwil u
Medonuii
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