MYHHUIIMITAJIBHOE BIO/KETHOE OBIIEOBPA30OBATEJ/IBHOE
YUYPEXJIEHUE APPKAHOBCKAS CPEJJHASA IKOJIA AJIEKCEEBCKOT'O
MYHHUIIUIIAJIBHOI'O PAMOHA BOJIT'OT'PAJICKOM OBJIACTH

PACCMOTPEHO COI'JTACOBAHO YTBEPX/JIEHO
Ha 3aceganun MO yuuteneil mnenaror- opranuzarop YP JIAPEKTOP
€CTECTBEHHO —
MaTeMaTH4eCKOIo IIMKJIa
PykoBonurens MO

PABOYASA ITPOI'PAMMA
yueoHoro npeamera «bBUOJIOT'USD»
mis 10-11 kaaccoB cpeaHero o061mero oopa3oBaHus
Ha 2024-2025 y4yeOHbIii 101X

CocTaBureib: YcenkoBaJlioooBsr BacuineBHa
yuuTeab OMOJIOTHH



IHosicHuTeALHAA 3aIIUCKA

Jannass mporpamMma 1o OHOJIOTHH CpeaHero ooOmero oOpasoBaHus pa3paboTaHa B
COOTBETCTBMM C  TpeboBaHUsMH  OOHOBIEHHOrO  DexepaqbHOrO  rOCYIApPCTBEHHOTO
oOpa3oBaTeNbHOTO CTaHmapTa cpemHero oodmero obpazoanus (PI'OC COO) u ¢ yuérom
[IpumepHO#l 0OCHOBHOM 00pa3oBaTeNbHOM IporpamMMmsel cpeaHero oduiero odpazoBanus (I10OI1
COO) . Ilporpamma HampaBieHa Ha (POPMUPOBAHHE ECTECTBEHHO-HAYYHON TIpPaMOTHOCTHU
yUaIIUXCST ¥ OpPraHU3alMI0 M3y4YeHHs OMOJIOTHMHM Ha JESTEIbHOCTHOW OCHOBE . B mporpamme
YUHTBHIBAIOTCS BO3MOXHOCTU mpeaMera B peanusanuu  Tpeboanuit PI'OC COO k
TUTAHUPYEMBIM, JTHYHOCTHBIM M METAalpPeIMETHBIM Pe3yJbTaTaM OOy4eHHUs, a TAaKKe peaTi3arius
MEXIIPEIMETHBIX CBS3€H €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO
obmero oOpazoBanus . I[Iporpamma BKIIIOUaeT pacmpeneieHue CoACpKaHUSI YyueOHOTO
MaTepualia 1Mo KjaccaM M MPHUMEPHBIH 00BhEM ydeOHBIX 4acoB ISl M3YUEHHS Pa3/ieiioB U TEM
Kypca, a TaKkKe PEeKOMEHIYyeMYIO TOCIIEeIOBATEIBHOCT U3YUEHHsI TEM, OCHOBAaHHYIO Ha JIOTHKE
Pa3BUTHS IPEIMETHOTO COJICPIKAHUS C YIETOM BO3PACTHBIX OCOOCHHOCTEH 00YJatOIIIXCS .

Ha o©0a3ze mentpa «Touka pocra» oOecreunBaeTcs peanu3aius 00pa30BaTEIbHBIX
MPOrpaMM €CTECTBEHHO-HAYYHOW U TEXHOJIOTMYECKOM HaIpaBJIEHHOCTEH, pa3pabOTaHHBIX B
COOTBETCTBMH C TpPEOOBAHUSIMHU 3aKOHOJATENbCTBA B cepe oOpa3oBaHusS M C  y4ETOM
pekomermanuii denepanpHOrO omeparopa yueoHoro mpeamera «buonorus». O6pa3oBaTeabHas
porpamMma I03BOJISIET UHTETPUPOBATh pealn3yeMble MOJIXOAbI, CTPYKTYPY H COJIEp)KaHue TpH
opranu3zanuu odyuenust xumuu B 10-11 kiaccax, BRICTpO€HHOM Ha 0aze J1000T0 U3 JIOCTYIHBIX
yaeOHo-Meroanueckux komiuiekcoB (YMK). Hcmonb3oBanme  oOopymoBaHuUs «Touka
pocta» npu peann3anuu 1anHoi Ol mo3BossieT co31aTh yCIOBUS:

. JUTS pPaCUIUPEHUS COEPKAHUS IKOJIHHOTO OMOIOIHYECKOTO 00pa30BaHus;

. JUIS TIOBBIIIEHUS TO3HABATEIBbHOW AKTUBHOCTU OOYYAIOIIHMXCS B €CTECTBEHHO-
Hay4JHOU 00J1acTH;

. JUTsL  pa3BUTHS JUYHOCTH peOEHKa B Tporecce OOydeHUs OHWOJIOTHH, €ro
criocobHocTeil, (GOopMUPOBaHMS M YIOBJIETBOPEHHUS COLMAIbHO 3HAUYUMBIX MHTEPECOB U
MOTPEOHOCTEH;

. Ui paboThl C OJNAapEHHBIMU LIKOJBHMKAMH, OpraHU3allid WX pPa3BUTUS B
pa3IMYHbIX 00JacTsIX 00pa30BaTEIbHOM, TBOPUECKON JAESITEILHOCTH.

OO0mas xapakrepucTuka yueOHoro npeamera «buosorus

Y4eOublii mpeaMeET «bnonorusy» pa3BuUBACT MNPECACTABIICHHA O IIO3HABACMOCTHU JKUBOH
Opupoabl U METOAAX eé IIO3HaHUA, OH IIO3BOJIACT C(bOpMI/IpOBaTI) CUCTEMY HAY4YHBIX 3HAHUHA O
JKHUBBIX CUCTCMAX, YMCHUS UX I10JIYy4aThb, IPUCBAUBATh U IIPUMCHATDH B JKU3HCHHBIX CUTyallUIX .
buonornueckas IIOATr0OTOBKA oOecrieunBaeT MOHUMAHUE 06y‘laI-OH_II/IMI/IC$I HAaY4YHBIX IPUHIHUIIOB
YeJI0BEUECKOU JACATCIIbHOCTU B IIPHPOJAC, 3aKIaAbIBACT OCHOBBI SKOJIOTHYECKOH KYJIBTYPHI,
3A0PpOBOIO o6pa3a JKU3HU .

l[eﬂ;mm u3yuenun ouonozuu Ha YPOBHE CPECAHECTO O6H.I€l"0 06pa30BaHI/I$I ABJIAKOTCA:

° (I)OpMI/IpOBaHI/IC CHCTEMBl 3HAHHUMU O IIpHU3HAKaxX MW IpoHecCax KHU3HCACATCIbHOCTU
OUMOJIOTHYECKUX CHUCTEM Pa3HOTO YPOBHS OpraHHU3alluH,

® (I)OpMI/IpOBaHI/IC CHUCTEMBI 3HAHUH 00 OCOOEHHOCTAX CTPOCHMUS, KU3SHCACATCIBbHOCTU
OpraHn3ma 4€CJIOBCKa, YCIIOBUAX COXPAHCHUA €TO 310POBbS;

® (I)OpMI/IpOBaHI/IC YMeHI/Iﬁ IMPUMCHATH MCTOJbI OMOJIOTHYECKOH HAayKu IJId H3YUYCHUA
OMOJIOTHYECKUX CUCTCM, B TOM YHUCJIC U OpraHrn3Ma YCJIOBCKA;

® (I)OpMI/IpOBaHI/IC yMeHI/II\/’I HUCIIOJIB30BaTh I/IH(I)OpMaL[I/IIO 0 COBPECMCHHBIX JOCTHIKCHUAX B
obnacTH  OHOIOTHH JJIA 00BIACHEHHUS nmponeccoB u SIBJICHUM  JKHUBOM npupoabel H
KU3HCOACATCIIbHOCTH COOCTBEHHOTO OopraHnu3Ma,

® (bOpMI/IpOBaHI/IC yMeHI/Iﬁ 00BICHATE POJIb OMOJIOTHU B HpaKTquCKOﬁ JACATCIIbHOCTH
J'IIO,Z[GI‘/JI, 3HAYE€HHE OHMOJOTHYECKOTO pa3Ho- 06pa3H${ AJIsL COXpaHCHUA 6I/IOC(1)CpLI, IOCJIICACTBHUA
ACATCIBbHOCTHU YCJIOBCKaA B mpupoac;



* (QopMUpOBaHHE OKOJOTHYECKON KyJAbTYphl B IIENIAX COXpPAaHEHUSI COOCTBEHHOTO
3JI0POBbSI U OXPAHBI OKPYXKAIOIICH CpeIbl .

Jlocmuosicenue yeneit ovecneuusaemcsn peuienuem cieoyrouiux 3A/4A4:

* mpuoOpeTeHUEe 3HaHWK OOYJYAIOUIUMUCS O JKUBOW MPUPOAE, 3aKOHOMEPHOCTSX
CTPOCHUS, KU3HEACATCIBHOCTH M CPEIo0Opa3yIolieil poju OpraHu3MOB; YEJIOBEKEe Kak
OMOCOIIMAILHOM CYIIECTBE; O POJM OHOJOTHYECKOW HAyKW B TPAKTHYCCKOW JEATEIHHOCTH
JTIIOIEH

* OBJIQJICHUE YMEHUSMHU MPOBOIUTH UCCIICIOBAHUS C MCIIOIH30BAaHHEM OHOJIOTUIECKOTO
o0opynoBaHUs U HAOIIOACHUS 32 COCTOSTHHEM COOCTBEHHOTO OPraHU3Ma;

* OCBOEHHME NPUEMOB PAabOTHI ¢ OHoJOrMuyeckoil MHpopmauyel, B TOM YHCIE O
COBPCMCHHBIX JOCTUKCHHAX B O6HaCTI/I 6I/IOJIOFI/II/I, e agaim3 u KPUTHYCCKOC OICHUBAHUC,

* BOCIIMTAHHUC 6I/IOJ'IOFI/I‘~ICCKI/I 1 DKOJIOTNYCCKHN FpaMOTHOfI JIMYHOCTH, TOTOBOU K
COXPAaHEHUIO COOCTBCHHOTO 3JI0POBBS M OXPaHbI OKPYKAFOIICH CPEJIBI.

MecTo yueOHOro npeamera «buosorus» B yueOHOM I1aHe
B cucreme oOmero o0Opa3zoBanusi «buosorus» mnpuszHaHa oO0sA3aTE€IbHBIM Y4EOHBIM
MpeIMeTOM, KOTOpbI BXOAMT B COCTaB IpeaMeTHol obnactu «EcTecTBeHHO-Hay4YHbIE
MpeAMEThI». YUYeOHBIM TUTAaHOM Ha €€ W3ydeHHue OTBeACHO 69 ydeOHbIX 4acoB — To | 4 B
Henenro B 10-11kmaccax cOOTBETCTBEHHO.

Conep:xkanmne o0pa3oBaHus 1O rogaM 00y4eHust
(mpakTuueckas 4acTh yueOHOT0 COZICpKAHUS npeameTa yCHJIEHA
MaTepHaIbHOTEXHUYEeCKON Oa3oit  mentpa «Touyka pocra» [/ JETCKOTO  TEXHOMapkKa
«KBanTOpuyM», HCIIOIB3yEMOTO ISl peain3alui 00pa3oBaTeNIbHBIX IPOrPaMM B paMKax
MpenoaBaHus OMOJIOTHH).

10 KJTACC 2023-2024 YYEFHBIH I'OJ]
Beeoenue ¢ kypc oowieii ouonozuu (4 u).
buonorust — Hayka o xusHu. Coxaepxanue kypca. [lonstue Ounocuctembl. CBOMCTBA KU3HH:
€IMHCTBO XUMHYECKOIO COCTaBa, OOMEH BEUIECTB W OSHEPruu, CamMOBOCIIPOM3BE/ICHUE,
CIOCOOHOCTP K POCTY M PAa3BUTHUIO, pa3IpakKUMOCThb, AUCKPETHOCTb. CrnenupuyHOCTh
B3aMMOOTHOLIECHUI OPraHu3MOB CO CPEIOH.
[TonsiTie cTpyKTyphl U ee opranuzauuu. [loHsTHE CTPYKTYpPHBIX YpOBHEW OpraHu3alvy KU3HU.
Mmuoroo0pa3ue ypoBHEH OpraHu3allid KU3HU: MOJICKYJISPHBIA, KJIETOUHBIN, OpraHu3MEHHBIH,
MOMYJISIIIHOHHO-BUI0BO, OMOTEO1IEHOTHYECKU, O1ochepHBIH.
N3  wucropum Ouonoruu. JlocTkeHHss COBpeMeHHOW  Ouonoruu. MHTpomykmus u
aKkknuMaTu3auusa. buotexHonorus. buonnka. B3auMocBsa3b Hayku U MPAaKTHKU. TpaauliMOHHBIE
MeTo b1 Onosioruu. CoBpeMEeHHbIE METObI: MOJICTUPOBAHIE, MOHUTOPHHT .

Bompocer ans obcyxaenus: 1. Uto takoe kynbrypa? 2. OTpakeHUE B3aMMOACHCTBUS
YelnoBeKa M MPHUPOJAbI B PA3NIUYHBIX (OpMax KyabTyphl. 3. Ponb KHUBOIl MPHUPOABI B Pa3BUTHH
KynbTypbl. 4. ITlepemaua OOCTHKEHUH KylIbTYphl HOBBIM TOKOJEHHSIM U B TEPBOOBITHOM
oOrmiecTBe.

Buocgepnvit yposens scuznu (7 u).

[Tonstue Omocdeprl. Ctpykrypa Ouocdepsl. CpoiictBa Omocheprl. OCOOEHHOCTH KHUBOTO
BemecTBa. DYHKIMM >KUBOTO BEIIECTBA: Ta30oBas, OJHEPreTUYECKas, KOHIICHTpAI[MOHHA,
JIeCTpyKTHBHAs, CpeooOpasyromas. Pons sxuBoro Bemiectsa B Ouocdepe.

PanHue THMOTE3bI O TMPOUCXOXKIEHUHM >KU3HH. buorenes m abuoreHe3. CaMOmpoU3BOJILHOE
3apoxkaeHue. lumore3a mnancriepmun. COBpPEMEHHBIE THIOTE3bl TMPOUCXOXKACHUS KHU3HU.



[IpemopranusMbl WIM KoalepBaThl. XUMHYECKas M OHOJIOTUYECKAs DBOJIIONHS. ITallbl
BO3HUKHOBEHHUS KU3HU.

Ponp mpokapuoT B sBosonuM ku3HU Ha 3emie. [lonstue apomopdosza. I'ereporpodsr u
aBTOTpodBl. Ponb sykapuot B 3Bostonmu xu3HU. Dopmbl HazeMHOU >ku3HH. Hadano wcropum
KU3HH.

buochepa kak Owmocucrema. IlpomyneHTB, KOHCYMEHTBI, peIyleHThl. buocdepa kak
skocucrema. lloHsTtue Ouonoruueckoro kpyropopora. KpyroBopoT BemiecTB B IpHpOJE.
[TpuMepbI KpYTOBOPOTOB BEIIECTB B MIPUPO/IC.

[Tonsitue o HOOC(epe. DTambl BO3ACHUCTBUS yenoBeka Ha Ouocepy. CrocoObl BO3AEHCTBUSA
genmoBeka Ha Ouocdepy. YcimoBust coxpanenus Ouochepsl. OcoOSHHOCTH U 3HAYCHUE
ouocdepnoro ypoBHs. YenoBek kak ¢akrop B Omocdepe. Hayunas ocHOBa COXpaHEHHS
ounocdepsl. 3a1a4M YCTOMYNBOTO Pa3BUTHS.

Cpensl XKM3HM OpraHU3MOB Ha 3emiie: BOJHAs, HA3eMHO-BO3MAYIIHAs, TMOYBEHHAs U
opraHu3MeHHas. OJKoylorMueckue (akTopbl cpeibl: a0HMOTHYEeCKUEe, OUOTHYECKHue U
aHTPONOreHHbIE. AHTPONIOreHHbIE (PaKTOPbI: CO3HATENbHbBIE U CIIydaliHBIE.
Buozeouenomuueckuii yposens sncuznu (8 u).

BI'l] xak uacth Ouochepsl. OcoOEHHOCTH OHMOTeOIEHOTUYECKOTO YPOBHS JKHU3HHU. 3HAu€HUE
ounoreorieHoTraeckoro ypoBHs xu3Hu. CoiictBa BI'Ll. Yuenune o BI'll. Yuenne 06 sxocucreme.
Tpoduueckas crpykrypa OuoreornieHoza. Cetn nuranus. [lepBuyHass ¥ BTOpHYHAS MPOTYKIIHS.
[IpoctpancrBennsie cBsi3u B bBI'Ll. Tlonsrue sapycHoctn u emkoctu Ouorona. I[lonstue
AKOJIOTUYECKOUW HUIIIH.

Tumnbl cBs3el m 3aBUCHMOCTEH B OumoreoreHo3e. B3anMHO TpHCHIOCOOMTENBHBIC CBOWCTBA —
koananrtanud. [lonstue mumukpun. Bzaumuslie agantanuu B 6uoreoneHose. KospomonuoHHbe
CBsI3U B OMoreorieHo3e. MHorooOpasue cBsizeil B OMOTE€OIIeHO3E.

[Tonatue ycronumBocTn Owmoreonenos3a. CBoiicTBa, ompeaensoomue ycronunBocth BIL:
00raTcTBO BHJOBOTO COCTaBa W (PYHKIIMOHAIBHOE pa3HOOOpasue, KU3HEHHOE MPOCTPAHCTBO,
cpenooOpasyrolue CBOMCTBa BUJIOB, aHTPOIIOTEHHOE BO3/ICHCTBUE.

[Tonsatue cmensl OumoreoreHo3a. Tumbl cmeH BI'L[. IlepBuuHbie WM BTOpUYHBIE CYKIICCCHH.
Cyrounble u ce3oHHble u3MeHeHusi bI'T]. Muoroo6pasue BomHbix bBI'Ll. Tumsl BoAHBIX
sKocucteM. MHOrooOpasue OMOreoeH030B CYyIIN.

AntponorenHoe BiusHue. Ilyrm coxpaHeHuss OuoreoneHo3oB. Hauvano ocBoeHus
npupoasl droabMHu. Hauano KynbTypHOro ocBoeHusi npuponbl. Hauano HaydyHOro ocBoeHus
npupoasl. [IpomMbienHoe ocBoenue npupoasl. Oco3HaHue posu uenoBeka B npupoge. BI'TI
KaK UCTOYHMK OJIaronory4yus jarojied. DK0JIOTHYEeCKUe 3aKOHbI IIPUPO/IOTIONb30BaHUS.
Ionynayuonno-eudosoii yposens sncuznu (16).

Ilonsitue  Bupma. Kpurepunm  Buzpa:  Mopdosorndeckuid,  (Qpu3HOI0r0-OMOXMMHUYECKHH,
reorpapMuecKuii, SK0JIOTHYECKUN U penpoayKTUBHBIH. COBpeMEHHOE IMpPEICTaBICHUE O BHJIE.
buonorunyeckast KOHLIENLKS BUA.

[Momynsmus kak gopma cymectBoBanus Buja. Ilomymsuus xkak komnoneHT BI'LL. Ilomynsus
KaK reHeruyeckas cucrema. Tunsl nomyisauuii. [lomynsuuonssie ocHOBBI dBomtonuu. [loHATHe
MUKPOIBOJIIOIUH. JIBIKYIIME CUIIBI U (DAKTOPBI HBOJIFOLHH.

ITonstue BupooOpazoBanus. buopasnooOpazue. CrocoObl o0OpazoBaHMs BUAOB. [IpuunHBI

BEIMUpaHHs. [lombITkM cuctemaru3anuu Ouosnormueckux BuaoB. CoBpeMeHHas cucrtema
opranu3MoB. CoxpaneHue OnopazHooOpaszusl.

[Mpoucxoxaenue yenoBeka. Otpsia npumatel. CemerictBo ['omuanabl. HampasieHus sBoronnu
cemeiictBa ['omuHun. CraHOBIeHME dYenoBeka Kak Buaa. OOIIas 3aKOHOMEPHOCTH AIBOJIOLUH
YeoBeKa.



[TomynsiMOHHBIE OCHOBHI aHTPOTIOT€HEe3a. YHUKAIbHAs 0COOCHHOCTh BUIa YenoBek pa3yMHBIN.
Ilonstue pac. Pacel denmoBeka: HerpoujHasi, MOHIOJIOWJHAs, €BpoIleouaHas. l'unoressl o
IIPOUCXOXACHUN YEJIOBEKA COBPEMEHHOT'O BUJIA.

[Monsitne Ouonormueckoit 3pomonuu. [lonsthe kpearmmonm3me U TpaHchopmuzme. Teopus
Yapmza [lapeuna o0 »sBosonuu. @DOpMBI U3MEHUMBOCTH OPTaHU3MOB: OIpEACNiCHHAs M
HeonpeneneHHas. [loHaTne ucKkyccTBEHHOro 0T00pa U €CTECTBEHHOI0 0TOOpA.

dopMupoBaHUE CUHTETUYECKON Teopuu sBoJitounu. COBpeMEHHas TEOpuUs IBOJIIOLUHU >KHBOTO
MUpa. OJEMEHTAapHbIE €OUHMIBI, DJEMEHTApHBIA MaTephal © DJIEMEHTapHble (HaKTOPHI
sBosmonMK. JIBukymue cuibel 3BotONUH. OCHOBHBIE IIOJIOKEHHMSI CHUHTETUYECKOW TEOpUU
IBOJIIOIUH.

Pesynbratel 3Bomonnu. BupgooOpaszoBanue. EcrecTBeHHass cuctema JKHUBBIX OPraHHU3MOB.
OykapuoTel U mpokapuoTsl. IIpucnocobnennocts n ananrtanusi. OCHOBHBIE 3aKOHOMEPHOCTH
IBOJIIOIUH.

buonornueckuit mporpecc. Apomopdos, uauoamanrtanus, oOmias aereHepanus. OCHOBHbBIC
HaIpaBJIEHUS IBOJIIOLIUH.

Crienn¢urka nonyasiiuOHHO-BUIOBOTO YPOBHS JKU3HHU, €0 CTPYKTypa U OpraHu3anus. 3HaueHue
MOMYJISIIUOHHO-BUIOBOTO ypOBHS. DYHKIMOHANbHAS POJb MOMYJIALMNA B Mpupoje. 3HaueHHe
JIUKUX BUJOB pacTeHuil. 3HaueHHe AUKHX BHJIOB >KUBOTHBIX. [ €HO(OHI M NMPUUMHBI THOEnn
BH/JIOB.

[ToBTOpEHME MPOIlIEHHOTO MaTepuaa Mo nepBoi u BTopoii rinasaM. O600IIEHNE U 3aKpeIIeHHe
3HaHUH ¢ OMOIIBIO OMOJIOTUYECKOTO TECTUPOBAHHUS.

[ToBTOpEHME TPONIEHHOTO MaTepuaja Mo TPEThel W yeTBepToi riaBam. OO0OIICHNE U
3aKperyieHre 3HaHUM C TOMOIIbI0 OMOIOTHYECKOT0 TECTUPOBAHMSL.

11 KJIACC 2023-2024 YYEBHBIH I'OJ]
Opzanusmennstii yposens ycuznu (17 u).
OcCOoOeHHOCTH OPraHM3MEHHOIO YPOBHS OpraHu3alMM JKU3HU. 3HAYE€HUE OPraHU3MEHHOTIO
ypoBHs B mpupoje. OpraHu3M — OCHOBHasl IMCKPETHAas >KUBAas €AMHULA. OBOJIIOLIUOHHOE
yu€HHE OPraHU3MEHHOTO YPOBHS B IIPUPO/IE.
ITonsitue 06 oprannsmax. CpoiicTBa opranuszma. Opranusm kak Ouocucrema. Buapl peryisuuu
OpraHu3Ma: caMoOperyssius, TyMOpajbHas pEryisilus, HEpBHas M HEPBHO-I'YMOpaJlbHas
peryasanus. MHOrokieTouHble opraHusMbl. OOMEH BEIECTB U INPEBPALICHUsS SHEPruu B
opranusMe. CHUCTEeMBI )KU3HEEATEIbHOCTH )KUBOTHOIO OPraHu3Ma.
PazmHosxenue: nososoe u 6ecriosioe. Buspl Oecnionoro pasmMHoxeHust. OCOOEHHOCTH MOJIOBOTO
pasmHoxkeHus. Ilon wu nonoBble mnpusHaku —opraHu3ma.  OminojnorBopeHue.  Bujsl
OIJIOJOTBOpEeHMsl. VICKycCTBEHHOE OIUIOJNOTBOpeHHE. [IBOWHOE OIUIOJOTBOPEHUE LBETKOBBIX
pacTeHui.
[lonsstTue 00  oHTOreHe3ze.  OMOPHOHAIBHBIA  (3apOABIINIEBBIM)  MEpPUOA  Pa3BUTUA
MHOTOKJIETOYHOTO OpraHu3Ma — sMmOpuoretnes. IlocTaMOpruoHaIbHbIHN, MK MOCIe3apo/IbIIIEBbIH,
nepuoa. CTaauu B3poCiIOro OpraHu3Ma.
3apoxaeHue reneTuku. Pabotel I'peropa Menzaens. XpoMocoMHasi T€OpUsl HACJIEACTBEHHOCTH.
OcHoBuble nonoxennss XTH. OtHomenus renotuna u peHoruna. [louarue o reHome.
[lonsitue 00  u3MeHuuBocTH.  HaciencTBeHHass — M3MEHYMBOCTB:  MOAM(DUKAIIMOHHAS
(peHoTHnMYECKass), TEHOTUIIMYECKas, KOMOMHATHBas, MYyTallMOHHas. MyTareHe3, MyTareH,



MyTaHT. MyTaliu: eCTeCTBEHHbIE U UCKYCCTBEHHBIC. THUIBI MyTallUii: XPOMOCOMHBIE U T'€HHBIE.
3aKOH «TOMOJIOTHYECKUX PSII0B HACIIECCTBEHHON U3MEHYUBOCTH.

Metonet pabotsl I'. Mennens. Uuctebie inauu. MOHOTHOPHIHOE, TUTHOPHIHOE W TPUTHOPUIHOE
ckpemnBanue. [lonarue amieneil. ['OMO3UTOTHBIE U TE€TEPO3UTOTHBIE ajuiesd. JIOMUHAHTHBIE U
peueccuBHbIe npu3Haku. [lepBblii 1 BTOpo# 3aKkoH Menaens. [ unore3a 4ucToThl raMeT.

Omnpitel I'. Mennensa. Monorubpuanoe u qurudpujHoe ckpeniuBanue. PekomOunanuu. Tperuit
3akoH MeHaens. AHanusupyromiee ckpemuBanue. OTKIOHEHHWE OT  CTATUCTUYECKUX
3akoHOMepHocTel. ClielyIeHHOE HaclleJOBaHHE I'€HOB. | 'eHeTH4ecKkue KapThl OpraHu3MOB.
3aKkperieHue U CUCTEMaTH3alusl 3HaHHUH [0 epBOMY, BTOPOMY M TPEThbeMY 3aKkoHaM MeHens
3a CUET PEIICHMs TeHETUYECKUX 3a/1ad. THUIbl B3aUMOIEHCTBUS T€HOB.

[Tonsarue cenexumu. 3amgaun cenekuuu. OCHOBHBIE METOJbI CENEKIIMH: UCKYCCTBEHHBIN OTOOD
(Oecco3HaTeNbHBII M METOAMYECKUi), TUOpuIM3auus (BHYTPUBUIOBAST U MEXKBHJIOBAs).
WNubpuaunr u ayropuausr. ['ereposuc. Meronpl rubpuanzannu. MosiekynspHas rHOpuaAn3arus.
Myrarenes. [lonunnouaus. IlepBudHble W BTOPUYHBIE LEHTPHI MPOUCXOXKICHUS KYJIbTYPHBIX
pacTeHui.

[Tonarne nosa. Mexanusm onpeaenenus nosua. OoreHes. AyroCOMHBIE U IIOJIOBBIE XPOMOCOMBI;
MYKCKHE M KEHCKHE XpOMOCOMBI. ['oMoraMmeTHoe 1 rereporameTHoe coueranue. HacinenoBanue
MIPU3HAKOB, CIIEMJIEHHOE C ToJIoM. ['oMorameTHbIi M reteporameTHblii moi. ['emodunus u
NanbTOHU3M. POJIb ayTOCOMHBIX XpOMOCOM.

OcoOeHHOCTH TeHeTHKU 4yesoBeka. OCHOBHOE HallpaBJI€HHE TIE€HETHKU uvenoBeka. [loHsThe
kapuotumna. Myramuu. HacnenctBennsle 6one3nu. MynbTudakTopHble 3a001eBaHus. | eHHbIE
0osie3Hn. XpoMocoMHbIe 0oJie3Hr. MoHOCOMMS. MeTobI JIeUCHUSI.

[Ipenmer m 3amaum MEIMIIMHCKOM TE€HETUKU. BHOATHMYECKHIT KOIEKC. DTHYECKHE MPUHIIMIIBI
MEIUIIMHCKON TeHeTuku. [lonstue OuorexHomornu. ['eHHas wumxkeHepus. CoBpeMeHHBIE
aCreKThl OMOTEXHOJOTUYECKUX UCCIIEOBAHUA. DTUUECKHE acTIeKThl KIIOHUPOBAHUSL.

I'ére Horann Boabdranr. KusHeHHBIM 1HKIT 4YenoBeka. BrickaseiBanus ¢umocodon: Dpux
®pommM, Hukonait Anexkcanaposuyd bepsies.

[lonatue o Bupycax Kak opraHusMax. SBisercs M BUpPYyC )KUBbIM opranusMom. Kakumu
CBOMCTBaMHM KHUBBIX OpraHu3MoB oOnanatoT BuUpychl. CTpoeHWE U CBOMCTBa BHPYCOB.
[IponukHOBeHHE BUpPYcOB B KieTKu. [Ipoucxoxiaenue BupycoB. Bupycbl kak Bo30yauTenu
3aboneBanuii. CITMJI. OPBU, rpumm.

Knemounwtii yposenw scusnu (7 u).

Kinerka — npezacraBuTenb KIETOYHOIO YPOBHS JKM3HU. 3HAUEHHE KJIETOYHOI'O YPOBHS KHUBOU
MaTepuu. 3HaYEHUE KJIETOYHOro ypoBHA. OCHOBHAs €QMHMIIA XKU3HU U dJeMeHTapHas ¢dopma
KU3HU.

OBOJIIOIMS NEPBUYHON KiIEeTKU. JlanbHeilliee ycnoxHeHue KiIeTKM. OCHOBHBIE YAaCTU KIIETKH.
[ToBepxHOCTHBIN KOMIUIEKC KIeTKU. [{uTomnasma u ee cBorictBa. OpraHou/ipl Kak CTPYKTYpPHBIE
KOMIIOHEHTBI IIUTOIIIa3MBl.

Ku3Hp KIeTKd. DTamnbl KIETOYHOTO IMKJIA: MEePBbIA U BTOPOH. J[IUTENBHOCTh KU3HU KIIETKH.
Jenenne kneTku. MUTO3 WM HENpsIMOE JENIeHHE KIEeTKU. bhojornueckoe 3Hau€HHE MUTO3a.
Meiio3 — penpoayKTuBHOE AeneHue kineTku. CpaBHeHHE MUTO3a M Meno3a. buonormueckoe
3Ha4YECHHUE MEHo3a.

[Tonsite 0o xpomocoMax. CTpyKTypa XpoMOocoM. HerncToHOBbIE U THCTOHOBBIE OENIKU. YPOBHH
KoMMakTu3auu xpomatuHa. Oynkunn xpomocoM. ['enernueckuit koj. TpaHCKpUNus.

Hayka o xnerke — uurtonorus. Ilonstue o knerke. AHumanbkynu. [lepBble mOJI0KEHUS
KJeToyHO Teopuu. Pa3Butrne yueHuss o kiuerke. CoBpeMeHHass KIETOYHAasi TEOpHsl.



[TonsiTue nenecooOpa3HocT U rapMoHUH. COOTHOIICHUE TAPMOHUH KUBOW KJIETKH M TApMOHUU

Mupa. B3auMocBs3b 1 pazHuUIa MEXy MOHATHIMHU «TAPMOHHS» U «IIPUPOJOCO00PAZHOCTH.
O0600611eHre ¥ cucTeMaTH3alMs 3HaHUH 110 TIaBe 2.

Monexynapuutii yposens scuznu (10 u).

OCoOeHHOCTH MOJEKYISIPHOTO YpOBHS XKu3HU. [lonmumepbl u MoHOMEpHI. DU3HKO-XUMHUECKUE

cBoiicTBa MoJiekya. buonormueckue QynHkumum  MoJekya.  CTpyKTypHbIE — 3JIEMEHTHI

MOJIEKYJIIPHOTO YpOBHs ku3HU. OCHOBHBIE MPOIIECCH, 3HaUeHUEe U opranu3anus MY XK.

Heopranuueckue BelecTBa: Bojia, MUHEPAIbHbIE COJIU, IBYOKUCH YIJIEPOia, KUCIOTHI U

ocHOBaHUs. OpraHudecKkue BEIIEeCTBA: YIJIEBOAbI, JUIMUJbL, OCIKU U HYKIEHMHOBBIE KHUCIOTHI.

Crpykrypa JJHK u PHK. Perumnkanus JJHK.

Cunre3 kak 4yactb Meradbonuszma. [lonstue metabonusma. [lonarue 6uocuntesa u GoTOCHHTE3A.

CgeroBas u TemHoBas (a3sl porocunTe3a. ®otocuremsl. Lukn KansBuna.

[Tonste o O6uocuHTe3e Oenka. DTambl CUHTE3a Oenka: TpaHCKpUIIUs, TpaHcsuus. [lonstue

anTukoaoHa. Akuenropsas yactb PHK. Tunet PHK: TPHK 1 uPHK. [lonsiTie nonvucoms.

[Tonsitue o OuonornueckuM pacuemneHun. ATO, AM® u AJlD. AspoOHoe abIxaHue.

beckucnopoaubIil 3Tan KJIETOYHOTO JbIXaHUS, WIM TJIMKOIU3. KHCIOpOIHBIN ATan KIETOYHOTO

neixanus. [{uxm Kpebca.

OmnacHocTe moJIMMepHOTO Mycopa. [IpoGrmema ycrolumBoro pasutws. [maBHbBIE (akTOpPHI

Jerpajaliuy U palioHbl UX MPOSBIEHUA. MoJenu pa3BUTHS MUPA. DKOJIOTHS 1 HOBOE BO33PEHHUE

Ha KyaeTypy. Kputepuu pazButus KynbTyphl.

O6oOmenrne W cucTeMaru3alus 3HaHUM O CTPYKTYPHBIX YPOBHSX >KMBOW MaTepun. Bumpl

O6uopa3zHooOpa3usi: BHJIOBOE, TE€HETHYECKOEe, SKOJOrMYecKoe, reorpauueckoe, COLHaIbHO-

3TOJIOTUYECKOE U CTPYKTYPHO-YPOBHEBOE.

O6oOmmenrne u cucTeMaTU3alMs 3HAHWN TI0 YPOBHSAM OpraHU3allMHM >KHUBOW MaTEPHM:
OpraHM3MEHHOM, KJIETOYHOM U MOJEKYyIspHOM. IrToroBas oleHKa 3HaHUH METOJ0M
OMOJIOTMYECKOT0 TECTUPOBAHUSI.

Ilnanupyembie pe3yJbTaThl OCBOCHHS y4eOHOr0 nmpeaMera
OcBoenne yueOHOTO MpenMera «buonorus» Ha ypoBHE cpenHero oouiero oopazoBaHus
JOJKHO o0ecrieuyuBaTh  JIOCTHKEHUE CJEAYIOMIMX JUYHOCTHBIX, METalmpeIMETHBIX U
MIpeIMETHBIX 00Pa30BaTENbHBIX PE3YIbTATOB:

JHUYHOCTHBIE PE3Y/IbTATbHI

Ilampuomuueckoe éocnumanue:

* OTHOIIEHUE K OMOJIOTHMM KaK K Ba)XHOM COCTaBJAIOLIEH KylIbTyphl, FOPAOCTb 32 BKJIAJ
POCCHUICKMX U COBETCKMX YYEHBIX B pa3BUTHE MHPOBON OHonoruyeckoil Hayku. ['paxpaHckoe
BOCIHUTaHHE:

* TOTOBHOCTb K KOHCTPYKTUBHOW COBMECTHOM JESITEIbHOCTH IIPU BBINOJHEHUU
UCCJIEIOBAaHUI U IPOEKTOB, CTPEMJIEHUE K B3aMMOIIOHMMAHHWIO M B3aUMONOMOIIM. J[yXOBHO-
HPaBCTBEHHOE BOCIIMTAHUE:

* TOTOBHOCTb OLIEHUBATh NIOBEJICHUE U MOCTYIIKU C MO3ULMU HPABCTBEHHBIX HOPM U HOPM
HKOJIOTHYECKOH KYIbTYpPHI;

* IOHMMAaHHE 3HAYMMOCTH HPAaBCTBEHHOIO aCIEKTa JESITEIbHOCTH YEJIOBEKA B MEJUIIMHE
1 OMOJIOTHH. DCTETUYECKOE BOCITUTAHUE!

* MOHMMaHHUE poJiM OHOJOTHU B (OPMHPOBAHUU SCTETUUECKOM KYIbTYphl JTHMYHOCTH.
Lennocmu HAYYHO20 NO3HAHUA!



* OpHUEHTAIMS Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX NpEACTaBICHUNH 00 OCHOBHBIX
OMOJIOTUYECKUX 3aKOHOMEPHOCTSIX, B3aWMOCBA3SX UEJIOBEKAa C TPHPOJHOW M COIMAIBHOMN
Cpenoi;

* IOHUMAaHKUE POJIM OMOJIOTHYECKOH HAYKH B (POPMUPOBAHMH HAYYHOTO MHPOBO33PEHHS;
pa3BUTHE Hay4HOH JI0003HATEIBHOCTH, WHTEpeca K OHOJIOTHYECKOH HayKe, HaBBIKOB
HCCIIEI0BATENIbCKON ESTENBHOCTH.

Dopmuposanue Ky1bmypvl 300P06bSL.

* OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3J0pPOBBI0O M YCTaHOBKAa Ha 3JI0pOBBIM 00pa3
KU3HU (3I0pOBOE MUTAHUE, COONIOIEHNE TMTMEHNYECKUX MIPaBUWJI U HOpPM, cOaJaHCUpPOBaHHBIN
PEKUM 3aHITUN U OTIBIXA, PETyJsipHas (PU3MUECcKasi aKkTHBHOCTH);

* OCO3HAHHUE IOCJIEJCTBUI U HENPUSITHE BPEIHBIX MPUBBIYEK (YHOTpEOJIEHUE aIKOTOJIS,
HapKOTHKOB, KypeHHME) U HMHBIX (popM Bpena g (U3NUECKOTO0 U MCUXUYECKOIO 3/10POBbS; *
coOnrofieHne MpaBuUi OE30MacCHOCTH, B TOM YHCJIE HaBBIKM O€30MACHOrO IMOBEACHUSA B
MPUPOIHON Cpeae;

* cOpMHUPOBAHHOCTh HaBbIKa pe(IeKCHH, YIPaBIE€HNE COOCTBEHHBIM SMOIMOHAIBHBIM
COCTOSIHUEM.

Tpyooeoe ocnumanue:

* aKTUBHOE y4acTHe B PEIIEHUH MPaKTHYECKUX 3a/1ad (B paMKax CeMbH, LIIKOJIbL, TOPOJa,
Kpasi) OMOJOTMYECKOW M SKOJOTMYECKOW HaNpaBlI€HHOCTH, HHTEpEeC K MPaKTUYECKOMY
M3YYEHHUIO PoQeCcCchii, CBSI3aHHBIX C OMOJIOTHEN.

Okonozuyeckoe gocnumanue:

* OpUEHTAalUs Ha MPUMEHEHHE OMOJIOrMYeCKUX 3HAHUI MpU pelleHrd 3ajad B 001acTu
OKpY)KarOILIEn Cpeibl;

* OCO3HaHHE YKOJIOTUYECKUX IIPOOIIEM U ITyTel UX pelIeHus;

* TOTOBHOCTb K Yy4YacTHIO B MPAKTUYECKOM  JEATEIBHOCTH  HKOJOIMYECKOH
HalpaBJICHHOCTH.

Aodanmayusa odyuarowe2ocs K USMEHAIOWUMCS YCI08UAM COYUANbHOU U NPUPOOHOU
cpeobl: * aieKBaTHAs OIICHKA M3MEHSIONINXCSI YCIOBHIA;

* NpUHATHE pelleHUs (MHIUBUAYaAIbHOE, B IPYIIE) B W3MEHSIOIIMXCA YCIOBMSX Ha
OCHOBAHMU aHaIM3a OMOJIOTHYECKOH NH(pOopMaLuy;

* [JJAHUPOBAaHUE JICHCTBUH B HOBOM CHUTyallUM Ha OCHOBAaHUHU 3HAHUH OMOJIOTMYECKUX
3aKOHOMEPHOCTEM.

METAIIPE/IMETHBIE PE3Y/IbTATHI

YHuBepcaibHble O3HABATEIbHbIE 1eHCTBHS

baszosvie nocuueckue oeticmeus.:

* BBIBJISITH M XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKA OWOJIOTMYECKUX OOBEKTOB
(sBIIEHU);

* yCTaHaBIMBATh CYIIECTBEHHBIM MPHU3HAK KiIacCUPUKAUU OHOJOTHYECKHMX OOBEKTOB
(BIEHUMN, TIPOIIECCOB), OCHOBAaHUS IS OOOOIICHHS M CpPAaBHECHHS, KPUTECPUU IIPOBOIUMOTO
aHanu3a; ¢ y4€TOM NpPEUIOKEHHOW OMOJIOTUYECKOW 3aJaud BBIABIATH 3aKOHOMEPHOCTH U
MPOTHBOPEUUSI B pacCMaTpUBaeMbIX (akTax ¢ HAOMIOJIEHUAX; MpemiaraTb KPUTEPUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTENW M MPOTUBOPEUNIA;

* BBIBIATH JAepuuuTbl HUHPOpPMAIMH, JTaHHBIX, HEOOXOMUMBIX HJS  pEeIIeHHS
MMOCTaBJICHHOM 3aJ1a4M;

* BBISBJISATH MIPUYUHHO-CJIEICTBEHHBIE CBSI3M MPU M3YYCHUH OMOJOTHYECKHUX SBICHUN U
MPOLIECCOB; JAENaTh BHIBOJbI C UCIIOJIb30BAHUEM JIEYKTUBHBIX M MHAYKTUBHBIX YMO3aKIIOUEHHH,
YMO3aKTIOUEHUH 110 aHAJIOTUH, POPMYITHPOBATH TUIIOTE3bI O B3aUMOCBSI3SIX;

* CaMOCTOSITENIFHO BBIOMpPATh CMOCOO pelieHuss yd4eOHOW OWOoIOTHYECKOW 3amgadu
(cpaBHHUBAaTh HECKOJILKO BapHUaHTOB pEIICHHUS, BBHIOMpaATh HauOoJlee MOAXOIANINN ¢ y4éTOM
CaMOCTOSITEJIbHO BBIJIEJICHHBIX KPUTEPHUEB).

Baszosvie uccnedosamenvckue oeticmeust:



* HCIIOJIB30BaTh BOIPOCHI KaK UCCIIEA0BATEIHLCKUN HHCTPYMEHT IMO3HAHUS;

* popmynHpOBaTH BOMPOCHI, (PUKCUPYIOIIUE PA3PHIB MEKIAY PEATbHBIM U KEIATCITHHBIM
COCTOSIHUEM CUTYaIlH, 00BEKTa, U CAMOCTOSITEIIbHO YCTaHABIMBATH HCKOMOE U JaHHOE;

* ¢opMupoBaTH TUNOTE3y 00 MCTUHHOCTU COOCTBEHHBIX CYXJICHUU, apryMEHTUPOBATh
CBOIO MO3UIINIO, MHEHHUE;

* MPOBOJUTH IO CAMOCTOSITENIBHO COCTABIIEHHOMY IUIaHY HaOJIOJCHUE, HECIIOXKHBIH
OMOJIOTUYECKUN DKCIIEPUMEHT, HEOOJIBIIOE HCCIIEOBAaHUE IO YCTAaHOBJICHHUIO OCOOCHHOCTEU
OMOJIOTMYECKOTO 00BeKTa (mpolecca) W3y4eHUs, MPHUYMHHO-CICACTBEHHBIX CBSI3€H U
3aBUCUMOCTEN OMOJIOTHYECKUX 00BEKTOB MEXKY COOOI;

* OICHMBATh HA MPUMEHUMOCTh M JIOCTOBEPHOCTh MH(OPMAIIUIO, IMOTYICHHYIO B XOJIE
HAOJIOIEHUS M SKCIICPUMEHTA;

*  CaMOCTOSITENbHO  (OpMyNIUpPOBaTH OOOOIIEHHS W BBIBOJABI IO pe3yibTaTam
MIPOBEAEHHOTO HAONIO/ICHHSI, SKCIIEPUMEHTA, BJIQJIETh WHCTPYMEHTAMH OLEHKH JOCTOBEPHOCTH
MOJTYYCHHBIX BBIBOJIOB M 0000IIICHMIA;

* IPOTHO3UPOBATh BO3MOXKHOE JaJbHEWIee pa3BUTHE OMOJOTHMYECKHX MPOIECCOB M HX
MTOCJICJICTBUS B aHAJIOTUYHBIX MU CXOJIHBIX CHTYAIIUSIX, a TAK)KE BBIABUTATH MPEAIIOIOKCHHS 00
WX Pa3BUTHU B HOBBIX YCIIOBHSIX U KOHTEKCTAX.

Paboma ¢ ungpopmayueii:

* IPUMEHATH Pa3JIUMYHBIE METOJbI, WHCTPYMEHTHI M 3alpOChl MPH TIOUCKE W OTOOpe
Ononorndeckoid NHOOPMAIIMKA WU JAHHBIX M3 UCTOYHHKOB C YYETOM TPEUIOKCHHON ydeOHOMH
OHMOJIOTMYECKOW 3a7adu; BBIOUPATh, aHAJIM3UPOBATh, CUCTEMATH3UPOBATh WU UHTEPIPETUPOBATH
OMOJIOTHYECKYI0 HH(OPMAITUIO PA3INYHBIX BUIOB U (hOPM MPECTABICHUS;

* HaXOJIUTh CXOJIHBIC apTyMEHTHI (TI0ITBEPIK/IAIOIIHE HITH OTPOBEPTaloIINe OAHY U TY K€
UJICI0, BEPCUIO) B PA3IUYHBIX HHPOPMAITMOHHBIX UCTOYHUKAX;

* CaMOCTOSTENbHO BBIOMpaTh ONTHUMANbHYIO (popMy mpeiacTaBieHUs WHOOpPMALMUA U
WUTIOCTPUPOBATH pelIaeMble 3a/1a4l HECJIOXKHBIMUA CXEMaMH, Juarpammamu, UHOHM rpadukoil u
MX KOMOMHALIMSIMU;

* OLIEHMBATh HAJEKHOCTh OMOJIOTUYECKONW MHPOPMAIIMH [0 KPUTEPUAM, HPEI0KEHHBIM
yuuTeneM uiu chopMyIUpOBaHHBIM CAMOCTOSITEIHHO;

* 3alIOMHUHATh ¥ CUCTEMATU3UPOBATh OMOJIOTHYECKYIO0 HH(OPMALIUIO.

Yuueepcanvuvie kommynuxamuenvie oeticmeus

Obuwenue:

* BOCHpUHUMATh U (OPMYIHUPOBATH CYXKJAEHHUS, BbIpaXKaTh OSMOLMH B IpOIECcCe
BBITIOJIHEHUS PAKTUYECKUX U JaOOPaTOPHBIX PadoT;

* BeIpaXkath ce0s (CBOIO TOUKY 3pEHUs1) B YCTHBIX M TUChbMEHHBIX TEKCTaX;

* pacro3HaBaTh HeBepOalbHbIE CPEACTBA OOIICHUSA, MOHUMATh 3HAYEHHE COLMABHBIX
3HAKOB, 3HATh U PACMO3HABATh MPEANOCHIIKA KOH(OIMKTHBIX CUTyalluid U CMSATYaTh KOH(IUKTHI,
BECTHU MEPETOBOPHI;

* IOHUMATh HAMEPEHHUSI APYTUX, MPOSIBIATH YBAKUTEILHOE OTHOILIIEHUE K COOECEHUKY U
B KOPPEKTHOI opme hopMyaUpoBaTh CBOU BO3PAKECHHUS;

* B XOJI¢ JMajora W/WidM AMCKYCCHHM 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMoii
OMOJIOTMYECKON TEMBI U BBICKA3bIBATh UJICH, HALIEJICHHBIC HA pelIeHre OMOIOTUYECKON 3aauu U
noj/iep>kanue O6JIarokenaTeIbHOCTH OOIICHNUS,

* CONOCTaBISAITh CBOU CYXKJIEHUS C CYXKIECHUSMU JAPYTUX YYaCTHUKOB JHAJIOra,
oOHapyXHBaTh pa3IU4Ke U CXOJCTBO MO3UIIHUI;

* MNyOMMYHO TPEACTABIATH PE3YNbTAaThl BBIMIOJHEHHOTO OHOJOTHYECKOTO OIbITa
(’KcTiepuMeHTa, UCCle0BaHuUs, IPOEKTA);

* CaMOCTOATENBHO BHIOMpaTh (OpMaT BHICTYIUIEHHS C YYETOM 3a/ad MPE3CHTAlUU |
0COOCHHOCTEH ayIUTOPHH U B COOTBETCTBUU C HUM COCTABJISATHh YCTHBIE U TUCHMEHHBIE TEKCTHI C
WCIOJIb30BaHUEM WILTIOCTPATUBHBIX MAaTEPUAIOB.

Coemecmuas OesmenbHOCMb (compyonuyecmao):



* IOHUMATh ¥ WCIIOJIH30BATh MPEUMYIIECTBA KOMAHTHOW U WHANBUAYAILHON pabOThI pH
PEIICHUH KOHKPETHOUW OHOJIOTHYECKOH TTPOOIeMbl, 000CHOBBIBATh HEOOXOUMOCTh MPUMEHEHUS
IPYNIoOBBIX GOPM B3aUMOICHCTBUS IIPH PEIICHUU MOCTABICHHON y4eOHOU 3a1a4u;

* MPUHUMATH 1IeJIb COBMECTHOW JESATEIBHOCTU, KOJUIEKTUBHO CTPOUTH JCHCTBUA IO €&
JOCTUKEHHUIO: PpacHpeleNisiTh pPOJIM, JOrOBapuUBaThbCsA, OOCYXAATh MPOLECC M PE3YIbTaT
COBMECTHOM pPabOThI; yMETh 0000IIaTh MHEHHS HECKOJbKUX JIIOJIeH, MPOSBISATH TOTOBHOCTH
PYKOBOJUTH, BBITIOJIHSAT MMOPYYCHHUS, TTOTUAHSITHCS;

* [JJAHUPOBATh OPraHU3ALMI0 COBMECTHON palOThI, ONPENENATh CBOIO POib (C Y4€TOM
MPEANOYTEHU W BO3MOKHOCTEH BCEX YYAaCTHHUKOB B3aMMOJICUCTBUS), PACIPENCIITh 3aauu
MEXIy YWICHAMH KOMAaH[IbI, Y9aCTBOBAaTh B TPYMIOBEIX (hopMax paboTel (0OCYKICHHS, OOMEH
MHEHHSIMHU, MO3TOBBI€ IITYPMBI U UHBIC);

* BBINOJIHATH CBOIO YacTh PabOThI, IOCTHUTaTh KaueCTBEHHOTO pE3yJabTaTa IO CBOEMY
HaIpaBJICHUIO ¥ KOOPAUHUPOBATH CBOU JIEHCTBUS C APYTHUMH WICHAMH KOMaH/IbI;

* OIICHUBATH KA4€CTBO CBOETO BKJIAJIAa B OOIINI TPOAYKT MO KPUTEPHUSIM, CAMOCTOSITEIIHHO
chOpMYyIUPOBAaHHBIM YYaCTHUKAMHU B3aMMOJICUCTBHS; CpPAaBHHUBATh pE3YJIbTaThl C HCXOJHOMU
3ajaueid M BKJIAJ KaXKJ0TO WiIEHa KOMaH[Ibl B JIOCTH)KEHUE pE3yJIbTaTOB, PA3AEiiATh cdepy
OTBETCTBEHHOCTH U MPOSBIISATH TOTOBHOCTD K MPEJOCTABICHHUIO OTUETA Mepe] TPYIIION;

* OBIAJETh CHCTEMOM YHUBEpPCAJIbHBIX KOMMYHHUKAaTHUBHBIX JEHCTBHH, KOTOpas
obecrieunBaeT C(HOPMHUPOBAHHOCTh COIMATBLHBIX HABBIKOB M HOMOIMOHAIBHOTO WHTEIJIEKTA
00yJaronuxcs.

Yuueepcanvnvie pecynamuenvie oeiicmeusn

Camoopeanuzayus:

* BBISBJISITH TTPOOJIEMBI JJI PEIICHUS B KU3HEHHBIX M YUCOHBIX CHUTYAIUSAX, UCIIOJIB3YS
OMOJIOrMYECKUE 3HAHUS,;

* OPHUEHTUPOBATHCA B PA3IUYHBIX MOAXOJAX NPUHATUSA peuleHu (MHAUBHUAYaIbHOE,
MPUHSATHE PEIICHUS B TPYIIIE, IPUHITHE PElIeHUN IPYyIIoN);

* CaMOCTOSATEIbHO COCTaBJIATh AJTOPUTM pELIEHUs 3aJayd (MM €ro 4acTbh), BHIOMpATh
croco0 pemreHuss ydyeOHOM OMOJIOTMYECKOW 3adaud ¢ Y4ETOM HMMEIONIUXCS PECYpCOB |
cOOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATH Ipe/IaracMble BApUAHTbHI PELICHUI;

* COCTaBJIATH IUIAH JCHCTBUI (TUIaH pealu3aliid HAMEYEHHOTO aJrOpUTMa pPEelIeHUs),
KOPPEKTUPOBAaTh MPEIJIOKEHHBIH alrOpUTM C Y4ETOM IMOJIyYEHUS HOBBIX OHMOJIOTMYECKUX
3HaHUH 00 M3y4aeMOM OHOJIOTHYECKOM OOBEKTE;

* JIeN1aTh BEIOODP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

Camoxoumpons (penexcus):

* BJIAJICTh CIIOCOOAMH CaMOKOHTPOJISL, CAMOMOTHUBAIIUU U pedIIeKCHH;

* TaBaTh a/ICKBaTHYIO OIICHKY CUTYallMH U MIpeajiaraTh miaH e€ N3MEeHEHUs;

* YYUTHIBaTh KOHTEKCT U MPEIBHUJIIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTH MpPH
pemieHUd y4eOHOW OMOJOTMYecKOW 3aJaud, aJanTHUPOBAaTh pEIIEHHE K MEHSIOIMIMMCS
00CTOSITENBCTBAM;

* 00BSCHATH IPUYUHBI TOCTHKEHHS (HETOCTIKEHUS) pe3y/IbTaTOB JESITENbHOCTH, TaBaTh
OIICHKY MPUOOPETEHHOMY OTIBITY, YMETh HaXOUTh MO3UTUBHOE B MPOU3OMIECAICH CUTYalIUU;

* BHOCUTh KOPPEKTHBHI B JESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENLCTB,
W3MEHHBIIHUXCS] CUTYallUid, YCTAHOBIEHHBIX OITMOOK, BO3HUKIINX TPYTHOCTEH;

* OLICHUBAaTh COOTBETCTBHUE PE3YNIbTATA LIENU U YCIOBUSIM.

IOMOYUOHAbHBIU UHMELIEKMN.:

* pa3nuyath, Ha3bIBATh U YIPABISATH COOCTBEHHBIMU SMOLUSMHU M SMOLIUAMHU APYTHUX;

* BBISIBJISITh M AaHAJIM3UPOBATH IPUUUHBI SIMOLIMIA;

* CTaBUTH ce0s Ha MECTO JPYroro YeJI0BeKa, IOHUMATh MOTHBBI U HAMEPEHHUS APYroro;

* PEryIUPOBATh CIIOCOO BHIPAKEHUS IMOIIUH.

Ipunamue cebs u opyaux:

* OCO3HAHHO OTHOCHUTBHCS K IPYrOMY YeJIOBEKY, €0 MHEHHUIO;

* IPU3HABAThH CBOE MPaBO Ha OMIMOKY U TAKOE K€ MPaBo JPYroro;



* OTKpBITOCTb ce0e M JAPYrMM; * OCO3HAaBaTh HEBO3MOXKHOCTh KOHTPOJIMPOBATH BCE
BOKDYT,

* OBJAJETh CUCTEMOH YHHMBEpCAIbHBIX YUEOHBIX PETYISATHBHBIX ACHCTBUM, KOTOpas
obecrieunBaeT (OPMHUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSS TO3HMLIUS
JUYHOCTH), M JKU3HEHHBIX HAaBBIKOB JIMYHOCTH (ympaBiieHHs CO0O#, CcaMOJUCLMILINHBL,
YCTOWYMBOTO MOBEJCHHUS).

IlIpeomemnvimu pesynomamamu uszyuenus npeomema «buonocua» ¢ 10 knacce
AGNANOMCA CLEOYIOujUe YMEHUA:

1) chopMUPOBAHHOCTH TPEACTABICHUNA O POJM U MECTe OMOJIOTMH B COBPEMEHHOM
HAayyHOM KapTMHE MMpa; NOHMMAaHHWE pOJU OHOJOrMM B (POPMHPOBAHMM Kpyrosopa u
(YHKIIMOHAJIBHOW IPaMOTHOCTHU YEJIOBEKA JJISl PELIeHUsI TPaKTUUYECKUX 3a]1a4;

2) BIIaJIcHHE OCHOBOIIOJIATAIOIIUMH TIOHSATHSMH U TPECTABICHUSIMU O JKUBOW TPHPOIC,
e€ ypOBHEBOH OpraHu3alMd W DSBOJIOLMH; YBEPEHHOE II0JIb30BaHHWE OMOJIOTHMYECKOM
TEPMHUHOJIOTUEN U CUMBOJIMKOM;

3) BiIaJeHUEC OCHOBHBIMM METOJAMH HAYYHOTO TMO3HAHHS, HCIOJb3YEMbIMU MpPU
OMOJIOTMYECKUX MCCIEAOBAHUSX JKUBBIX OOBEKTOB U DSKOCHCTEM: OIMCAaHUE, W3MEpEHHeE,
MIpOBeJIeHNE HAOIIOIEHNH; BBISIBJICHUE U OLIEHKA aHTPOIOTEHHBIX U3MEHEHHUH B IPUPOJIE;

4) chopMHPOBAHHOCTh YMEHHUN OOBSICHATH PE3yIbTaThl OMOJOTHUECKUX IKCIICPUMEHTOB,
pelaTh IeMeHTapHble OMOJIOrHYecKUe 3a/1auH;

5) chopMHUPOBAHHOCTh COOCTBEHHOW TO3MIIMH IO OTHOIICHHIO K OHOJOTHYECKOM
nH(pOpMaLIKH, MOJIy4aeMOM U3 pa3HbIX HCTOYHUKOB, K TJI00AIbHBIM 3KOJIOTHYECKUM MpodaemMam
U IYTSM UX pEICHHUS.

Ilpeomemnvimu pesynomamamu u3zyuyenus npeomema «buonocua» e 11 knacce
AGNAIOMCA CNleOyIOUUe YMEHUA:

e OOBICHATH: poJIb OWONOTMH B (POPMHUPOBAHWU HAYYHOTO MHPOBO33PCHHUsI; BKJIIAL
OMOJIOTHYECKHX TEOPHil B (OPMHUPOBAHNE COBPEMEHHOUN €CTECTBEHHOHAYYHOW KapTHUHBI
MHpa; €IWHCTBO JKMBOM W HEXHUBOW NPUPOIBI, POJACTBO IKHUBBIX OPraHU3MOB;
OTpUIIATENIbHOE BIUSHHUE AJKOr0Jil, HUKOTHHA, HAPKOTUYECKUX BEIIECTB HA pa3BUTHE
3apoJiblllla 4YeJIOBEKa; BIHUSHUE MYTAareHOB Ha OpPraHU3M 4YeJIOBEKa; B3aMMOCBS3U
OpPraHU3MOB U OKPY)KAIOIIEH CpeJibl; MPUYNHBI IBOJIIOIUY;

e Pemare snemMeHTapHble OHOJIOTHYECKHE 3aJa4Yd; COCTABJIATH DJIEMEHTAPHBIE CXEMBbI
CKPEILMBAHUS U CXEMBI IIEPEHOCA BEIIECTB U SHEPTUU B IKOCHCTEME;

e OmnuceiBath 0cobelt Buaa o Mop(hoornieckoMmy KpuTepuio;

e BriaBiaTe npucnocoOJIeHUs] OPraHu3MOB K cpefie OOMTaHMs, UCTOYHUKH MYTareHOB B
OKpY’Kalolllel cpeJie, aHTPOTIOT€HHbIE U3MEHEHHSI B 9KOCHCTEMaX CBOEH MECTHOCTH;

e (CpaBHUBaTh: OHONOTHYECKHE OOBEKTHI, MPOIECCHl M JeNaTh BBIBOABI HAa OCHOBE
CpaBHEHUS,

¢ AHanu3upoOBaTh U OLICHUBATH PA3IMYHBIE TUMOTE3bl CYIIHOCTU >KM3HH, MPOUCXOKICHHUS
KU3HU U 4YEJIOBEKa, IJ00allbHbIE JKOJOTHYECKHE MNpPOOJeMbl M MYTH HMX pPEIICHUs,
MOCJIEJICTBUSI COOCTBEHHOM JESITENLHOCTH B OKPYXKAIOIIeH cpejie;

e Haxomute wuHbOpManuio 0 OHOJIOTHUECKUX OOBEKTaX B PA3IUYHBIX HCTOYHHKAX
(y4eOHBIX TeKCTax, HAyYHO-NOMYJISIPHBIX W3AAHUSX, KOMIBTEPHBIX 0a3ax HJaHHBIX,
pecypcax HTepHeTa) U MPaKTUYECKU UX UCIIOJIb30BATh;

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC (35 YACOB)

Haszeanue Tema ypoka Ocnoenvie 6uowvt oesamenvnocmu | Hcnonv3os
pazoena ooyuaruuxcs anue




odopyooesa

HuA
uenmpa
«Touka
Pocmay
Beeoenue 6| 1. Conepxanue u | Ciymanue OObSICHEHUN YUUTEIIA.
Kypc obwen | ctpykrypa  Kypca | CamocTosTenbHas paboTa ¢ yueOHUKOM.
ouonozuu (4| obueit Gronorum.
y). OcHoBHEIC
CBOICTBA KU3HMU.
2. YPOBHU | pogira pa3IaTOYHBIM MaTepUAJIOM. INEKTPOHHEL
OpraHfBaHHH Crnymanvie 00bsICHEHUN YIUTeTIsl. € Tabmnus u
KUBOW MATCPHH. CamocTosiTebHas paboTa ¢ yaeOnnkom. | [WTAKATEL.
3. 3nauenue | Ciaymanue oObSICHEHUN yUUTES.
MPaKTUYECKOU CamocrosTenbHas padoTa ¢ yaueOHUKOM.
OMOJIOTUH. Or6op W cpaBHEHHE Marepuaiga IO
Mertomabt HECKOJIbKUM HCTOYHUKAM.
OMOJIOTUYECKHUX
HCCIIeJOBAHUM.
4. XKusoit mup u Cnymanue oObsICHEHUI yUUTes.
KYJbTYypa. CamocTtosTtenbHas paboTa ¢ yueOHUKOM.
PaGora ¢ xapToukamu.
PaboTa B mapax.
Buocgpepnoiir | 1. VYueHne o | Cinymanue oObsICHEHUN yuuTes.
YposeHb ounocdepe. PaboTa B mapax.
arcusnu (7 u). PaboTa B rpymmax.
2. poucxoxuenue | p.sora pa3aaTOYHBIM MaTepUAIIOM.
’KHBOTO BEIICCTBA. Crnymanue 0ObsICHEHUH YIUTeTIsI.
CamocrosTenbHas paboTta ¢ yaeOHUKOM.
3. buonoruueckas | Ciymranue oObICHEHHH YIUTEIIS.
IBOJTIOIIHS B | CamocrosiTenbHas paboTa ¢ y4eOHUKOM.
pa3BUTUU Pabora ¢ kapToukamu.
orocdepsl. PaboTa B mapax.
Pabota B rpymnmax.
[ToaroroBka K KOHTPOJIBLHOM padoTe.
[ToBTOpEHUE MPOIACHHOTO MaTepHana.
4.  KontponbHas | Pemienue 3a1anuii KOHTPOJIbHOM pabOTHL.
pabota Ne 1.
5. buocdepa kax | Cnymanue 0ObICHEHUN YUUTEIS. DEKTPOHHBI
riobanpHas Pemenue 3anau. € TaOnuIbl U
JKOCHCTEMA. Pabora B mapax. TTaKaThl.
Kpyrosopot OcraBnenue kinacrepa.
BEIIIECTB B | Pa36op kiacrepa y 1OCKH.
IpUpoOJE.
6. TUenosex xak Pabora ¢ pa3gatouHbIM MaTepuaIoM.
HKUTENS GHoChepsH! Caymanue oObsICHEHUH yIUTes.
H CTo CBA3B € CamocrosiTenbHast paboTa ¢ y4eOHHKOM.
MPUPOJIOH.
{. JKollOTHIECKHE Paborta ¢ pazgaTrouHbIM MaTepHaIOM. PaGora ¢
¢dakTOoppl M HX repOapHbIM




3Ha4YCHUE. Craymanue 0ObSICHEHUH yIUTEIS. MaTepHalIoM
CamocTtosTenbHas padoTa ¢ y4eOHUKOM.
buozeouenom | 1. Bbuoreonienos | Pabora B mapax.
uuecKuil Kak ocoOblil | PaboTa B rpymmax.
ypoeeHs YPOBEHb PaGora ¢ yaeOHUKOM.
srcuznu (8 w). | opraHu3aLUU Pabora ¢ pa3garouHsIM MaTepuaIoM.
KU3HH, OWO- W | 3amojHEeHHE CBOAHOMN TaOIMIbI.
HKOCHCTEMA.
2. Crpoenne wu | CocraBiieHHE OHOTEOIICHO30B. ONEeKTPOHHBI
CBOMCTBa Pa36op cTpoenust BI'LI. ¢ Tabauubl U
OuoreoreHo3a. Pabota B rpynmnax. TJIaKaTHhI.
Pabora no kaproukam.
3. JJabopatopHas Pabota B  mapax. Hudposas
pabota Neo 1. Pabota c repbapusimu. nmabopaTopust
«[Ipucnocodbnenno | BoisiBnenue 3aKOHOMEPHOCTEH | 1O DKOJIOTUN
CTb PaCTCHUH U PUCTIOCOOIEHHOCTH pacTeHui U | (matuuk
KUBOTHBIX K KUBOTHBIX K YCIIOBHUSIM JKU3HHU B JIECHOM | OCBEIIEHHOC
ycinoBuUsIM ku3HU B | BI'T». TH,
JIECHOM dopmynupoBaHue BBIBOJIOB IO | BIQYKHOCTH H
OMOTEOIIEHO3E. nabopaTopHoO# paboTe. TeMIIepaTyp
Bl)
Pabora c
repOapHbIM
MaTepHUaIoM
4, ComecTtHas | Coymianue 0ObSICHEHUN yIUTEISI.
KW3Hb BHUAOB B | Pabora ¢ yueOHHKOM.
OuroreoIeHo3e. PaGoTa o yueGHBIM KapTaMm.
IToaroroBka K KOHTPOJILHOM paboTe.
5.  KonrponwHas | Pemenue 3a1anne KOHTPOJIBLHOU pabOTHI.
pabota Ne 2.
6. [Ipuuunel | PaboTa B rpymnmax.
YCTOMYHBOCTH Pabota ¢ yueOGHUKOM.
OHMOreo1eHO30B. Pabota ¢ pa3gato4yHbIM MaTepHaIoOM.
AHanu3z AHanu3 KOHTPOJIBHOUW pabOTHI.
KOHTPOJILHOM Hcnpapnenue omunboOK, JOMYIMICHHBIX Ha
paboTHI. KOHTPOJIBHOH paboTe.
7. 3apoxaeHue u PaGora B rpynmnax. DEKTPOHHBI
CMEHa PaGora ¢ yueOGHUKOM. e Ta0iunel U
OHMOreo1eHO30B. PaGora ¢ paznpaTouHbIM MaTepUaIoM. ITaKaThl.
8. Coxpanenue | Pabota B mapax. [Hudposas
pa3Ho0Opa3us PaGora B rpymnmnax. nabopartopus
BI'TI. Caymanue oObsCHEHUH yuuTess. I10 DKOJIOTHH
DKoJIorn4YecKue Paborta ¢ mpo6aeMHBIME BOIIPOCAMHU.
3aKOHBI OO6cyxeHne OTBETOB.
PUPOOTOIb30BaH
usl.
Ilonynayuonn | 1. Bun, ero Caymanue oObsICHEHUH yauTes. Pabota C
0-6U0086011 KpUTEPUH U CamocrositenbHas paboTa ¢ ydueOHUKOM. | repOapHbIM
ypoeenb CTPYKTYpa. Pabora ¢ kaproukamu. MaTepHUaIoM

arcusnu (16).




2. JlaboparopHas PaGora B mapax. [Mudposas

pabota Ne 2. Pabora ¢ repbapusimu. nabopaTopus

«Mopdonoruyecku | Pabora o MOP(OIOTHYECKUM | TI0 SKOJOI UK

€ KpUTepuH, KPUTEPHSM. (maTamk

ucrosb3yembie ipu | PaboTta Ha onpezneneHne BUAOB. OCBEIICHHOC

OTIpe/IeIICHU N dopmynupoBaHue BBIBOJIOB 1o | TH,

BHJIOBY. nabopaTopHoi pabdore. BIIAKHOCTH U
TeMIepaTyp
bl)

Pabora c
repOapHbIM
MaTepHaIOM

3. Homynsauns xak Pabota ¢ pazgaTouHbIM MaTepUaIoOM.

hopma Crnymanue oObSICHEHUN yUUTEsl.

CYHICCTBOBAHMA CamocTrosiTenpHas paboTa ¢ y4UeOHUKOM.

BUJA, ocobas

reHeTHIecKast

cucreMa u

OCHOBHAsI €IMHUIIA

HBOJTIOIUH.

4. PaGora ¢ pazgaTtoyHbIM MaTepuaIoM. JNEKIPOHHBL

Bunoobpasosanmue Crymanne oObICHEHNH yauTeNIs. € TabIHIbI 1

B TPONECC | CamocTosTenpHas paboTa ¢ yaeOHUKOM. TITaKarhl.

BO3HUKHOBEHHUS

HOBBIX BHJOB Ha

3emute.

5. Oramnbl | PaboTa ¢ pa3gaTouyHbIM MaTepUaioM. DIIEeKTPOHHBI

MIPOUCXOKICHUS PaGoTa c kapToii ypoka. € TaOnuLbl U

YeJI0BeKa. 3aKperuieHre 3HaHu| 1o TEME. IIJIAKaThI.

[ToaroToBka Kk KOHTPOJILHOM padoTe.

6. KoHurtponbHas | Pemenue 3ananuii KOHTPOJIBbHOM paOOTHI.

pabota Ne 3.

7. UYenoeek kak | Pabota c pa3gaTouHbIM MaTepHaIoOM.

yHUKaIbHBIH  Buj | PaboTa ¢ kapToit ypoka.

KUBOW  MpHUpOABL. | AHaIM3 OWIMOOK, JONYIICHHBIX Ha

AHanu3 KOHTPOJIBHOH paboTe.

KOHTPOJBHOU

paboTHI.

8. Uctopus | Cnymanue oObsSICHEHUHN yUUTEINS.

pa3BUTHUSA CamocrosTenbHas paboTa ¢ yueOHUKOM.

IBOJTFOIIMOHHBIX Otbéop u cpaBHEHHE MaTepuaia [0

1791 (S)7 8 HECKOJIbKUM HCTOYHUKAM.

9.  CospemenHnoe | PaboTa ¢ pa3gaTouHbIM MaTepHuajIoM.

y4eHHe 00 | Cnymanue oObsICHEHUN YyUnTes.

9BOJIIOLIUH. CemMuHapcKoe 3aHsITHE.

10. PesynbTatel | PaboTa ¢ pa3naTouHbIM MaTepHATIOM.

sBosoru U ee | Ciymanue oObsICHEHUH yUnuTes.

OCHOBHBIE CemuHapckoe 3aHsTHE.

3aKOHOMEPHOCTH.

11. OcHoBHble | PaboTa ¢ pa3gaToyHbIM MaTepUaAIOM.

HaIpaBJICHUS Caymanue oObsCHEHUN YUUTEs.

HBOJIIOLIUH. CemuHapcKoe 3aHsTHE.




12.  Ocobennocru
MOMYJIAIIMOHHO-

BHUJIOBOTO  YPOBHS
*KU3HU. Becemuphas
CTpaTerusi OXpaHbl
MPUPOTHBIX BUIOB.

Cnymanue 0ObsICHEHUN yUUTEs.

Pabora ¢ mpoOaeMHBIMH CUTYAIUSAMHU.
Pa3bop mpemioxkeHuit 1Mo  oxpaHe
[PUPOJHBIX BUJIOB.

13. O0o061IEeHne u

[ToBTOpEHUE NPONUIEHHOTIO MaTEpHAIA.

CUCTEMaTH3aIus Pabota B mapax.
3HaHUMU. CamocrosTenbHas paboTta 1o
KapTOYKaM.
[loaroToBka Kk KOHTPOJILHOH padoTe.
14. O6o6menue u | [loBTOpEeHUE MPOIACHHOTO MaTEpHaa.
CUCTEMaTH3aITUs Pabota B mapax.
3HaHUMU 0 KypCy CamocTtosTenbHas pabora 1o
ouomornu B 10 | kapTOUKaMm.

KJ1acce.

[ToaroroBka K KOHTPOJIBHOU padoTe..

15. Urorosas | Pemenue 3aanuii KOHTPOJIBHON PabOTHI.
KOHTPOJIbHAS
pabora.
16. Amnamus | PaboTa Hag omnOKamMH.
KOHTPOJIBHOU Pa3bop 3amanuii KOHTPOJIBLHON PabOTHI.
paboTHL.
11 KJIACC (34 YACA)
Ha3zeanue Tema ypoka Ocnoenvie 6uowvl oeamenvnocmu | Hcnonvzoe
pazoena ooyuarowguxcsa anue
ooopyooea
HuUs
uenmpa
«Touka
Pocmay
Opzanuszmenn | 1. Opranusmenssiii | Ciymanue oObsSICHEHUI yUUTEINs.
blil  ypoeend | ypoBeHb Xu3HU U | CaMocTosATeNbHAs padoTa ¢ y4eOHUKOM.
srcusnu (17 u). | ero ponb B
pupo/ie.
2. OpraHusM Kax PaGota ¢ pa3gaTtoyHbIM MaTepUaIoOM. INEKTPOHHEI
Guocucrema. Crnymanue oObSICHEHUN yIUTEdIsl. ¢ Tabmuubl u
Tponeccer CaMocTosiTelIbHAs PaboTa ¢ yaeOHnKom. | o aKaThbl.
KU3ZHEJCSITENLHOCT
¥ MHOTOKJIETOYHBIX
OpPraHUu3MOB.
3.  Pasmuoxenue | Cnymanue oObsICHEHUH yuuTeNs.
OpPraHU3MOB. CamocrosTenbHas paboTa ¢ yueOHUKOM.
OmnonorBopenue u | OT60p M CpaBHEHME MaTepuayia o
€ro 3HauCHHE. HECKOJIbKUM MCTOUYHHUKAM.
4. Pazputne | Cnymanue oObsICHEHUN yUInuTEs. DJEeKTPOHHBI
opranusma ot | CamocrosiTenbHast paboTa ¢ ydueOHUKOM. | € TaOJUIbl U
3apOXKICHUS no | Pabota ¢ kaproukamu. TTaKaThl.
CMEpTH Pabora ¢ nmpe3eHTanuen.
(oHTOTEHE3). [IpocmoTp BuEOGparMeHTOB.




5. W3 wucropun | Cinymanue 0ObICHEHUN yUUTEIS.
pa3BUTHSA Pabora B mapax.
TEHETUKH. Pabora B rpymmax.

Pemenue renernueckux 3agad.
6. MsMemuMBOCTS | pagiry ¢ pa3gaTouyHbIM MAaTEPHUATIOM. INEKTPOHHEL
TIpU3HAKOB Crymanue 0ObICHEHNH yauTeIs. e TabymIIbl 1
OprafHmsMa M €C | CamocrosTenshas pabora ¢ yaeOuukom. | [1AKaTBL.
THIIBL PaboTa ¢ JONOTHHTENBHEIM MaTepuanom. | L 200Ta c

repOapHbIM
MaTepHAIOM

7. T'enernueckue | Cinymanue 0ObSICHEHUN yUUTENS. ONEKTPOHHBI
3akoHOMepHOCTH, | CamocTosiTenbHas paboTa ¢ yueOHUKOM. | € TabJuibl U
OTKPBITBIE I'. | PaboTa ¢ kapToukamu. IIJIAKaThI.
Mennenem. Pabota B mapax.

Pabota B rpymmax.

Pemrenue remeTuueckux 3aaad.
8.  Hurubpugnoe | Crmymanue oObICHEHUN YIUTEIS.
CKpelIBaHHE. Pemenne nocraBneHHBIX 3a1a4.

Pabota ¢ yueOHHKOM.

PaboTa B mapax.

Pa6ota B rpymmax.

Pemrenue reneTuueckux 3aaud.
9. Pemenne | Cnymanve oObsICHEHUN yUUTES.
TE€HETHYECKUX Pemenuie reneTuyeckux 3aiad.
3a7ad. PaGoTa B mapax.

Pabora y nockmu.
10. JTaboparopnast | PaGora B mapax.
pabora  Ne 1. | BeimonHenue 3ajaHMil MO  PELICHUIO
«Pemenue FEHEeTHYECKUX 3a/1a4.
JKCIIEPUMEHTAIbH
BIX  3aJa4d 10
TECHETHUKE.
11. I'enemirieciue Pabota ¢ pa3gato4yHbIM MaTepHaIoOM. INEKTPOHHEL
OCHOBBI CENEKWHH. | Cporrapie OGBICHEHMI YIHTENA. € TaONuIbl U
Brnan H. 1. CamocrosTenbHas paboTa ¢ yaeOHUKOM. TITaKaThL.
Basuiiosa B
pa3BUTHE
CEJICKIIHH.
12. I'enetuka nona | Pabora B mapax. DNEeKTPOHHBI
U HacinenoBaHue, | PaGora B rpymnmax. € TaONuIbI U
CIIETJIEHHOE C Pemenue renermyeckux 3ajau. ITaKaThl.
MIOJIOM.
13. Pabora ¢ mpe3eHTanuei. DNEKTPOHHBI
HacnencrBenHsle PaGota ¢ yueOHUKOM. € Ta0auIbl U
Oone3Hu yenoseka. | Pasbop TEHETUUYECKUX OoJie3Hel | TUIaKaThl.

YeJoBeKa.

[IpocmoTp BUIEO(hparMeHTOB.

OO6cyXIeHHe MOJIyYeHHbIX 3HAHUH.
14. Megunuackas DNEKTPOHHBI

Pabora ¢ pazgaTrouHbIM MaTepHAIOM.

TeHEeTUKa u
JIOCTHKEHUSA
OUOTEXHOJIOT UM,

Caymanue 0ObSICHEHUH yIUTeNs.
CamocrosTenbHas paboTa ¢ y4eOHUKOM.

e TabJIULBI U
[UIAKaThl.




15. TBopuecTtBO B
KHU3HU YEIOBEKa U
oOmiecTBa.

Pabora ¢ pa3gatouHbIM MaTepuaIoM.
Cnymanue 0ObsICHEHUN yUUTES.
CemuHapckoe 3aHsITHE.
CocraBiieHHE TPOEKTA.

IToaroToBKa K KOHTPOJIBHOM padoTe.

16. KoHTponbHas

Pemenue 3aianuii KOHTPOJIbHOM pabOTHI.

pabota No 1.

17. HapctBo | Ciymianue oObsICHEHUH yUUTES.

Bupycsl. Pabora ¢ 10noHUTENBHBIM MaTEPUATIOM.

Bupycubie CocraBienue Kiacrepa.

3a00J1€BaHMsL. Paz6op BUPYCHBIX 3a00JIeBaHUM.

Ananmus DNEeKTPOHHBIC TAOIHUIIBI U TIJIAKATHI.

KOHTPOJIbHOM Pabota ¢ BuneopparmenTamu.

paboTHI.
Knemounwiii 1. Knetounsiii | Cnymianue oObsICHEHUI yUnTeNs. ONEeKTPOHHBI
YpoeeHbs YPOBEHb CamocrosrenbHas paboTa ¢ y4eOHUKOM. | € TaOJuIbl U
srcusnu (7 w). | OpraHM3anuu OT6op W cpaBHEHHE Marepuajga 1O | TUIAKaThl.

JKUBOUM MaTepuu U | HECKOJHKUM UCTOYHUKAM.

ero poIb B

MIPHUPOJIE.

2. Kierka wu ee | PaGota B mapax. Muxkpockon

CTpOEHHUE. PaGora B rpynmnax. 1 (poBOH,

Opranouasl  xak | CocTaBlIeHHE OTMIOPHOM TaOJIHIBL. MHKpompena

CTPYKTYpPHBIE Crnymanue oObsICHEHUH YUUTETIS. paTbl

KOMITOHEHTBI [IpoBepka 3HaHUH.

LUTOTIA3MBI.

3. Knerounsrii | Cnymanue 0ObSICHEHUN YIUTEIIA. DJIEKTPOHHBI

IUKJL. Henenne | Pabota ¢ MOy TbHBIMU TaOIUIIAMU. e TaOJuIel U

KJeTku — muto3 1 | Pabota c OMOJIOTUYECKUM | TIJIAKATHI.

M€EHo03.

KOHCTPYKTOPOM.

4. Crpyktypa H

Crnyimranue oObsICHEHUH yUnuTeIIsl.

byHKIMH CamocrosrenbHas paboTa ¢ ydueOHUKOM.
XPOMOCOM. Pabota ¢ kapToukamu.
5. Hctopus

Pa3sBUTUA HAYKH O
KICTKC.

Pabota ¢ pa3gatouyHbIM MaTepHaIoOM.
Crnyiranue oObsICHEHUH YIUTEIIs.
CamocrosTenbHas paboTa ¢ y4eOHUKOM.

6. TapmoHms wu
1esnecoo0pa3HoCTh
B )KMBOW IIPUPOJIE.

Pabora ¢ pa3gatouHbsIM MaTepuaIoM.
Caymanue oObICHEHUH yIUTeIs.
CamocrostenbHas paboTa ¢ y4eOHUKOM.
CeMuHapCKOE 3aHATHE.

IToaroroBka K OUOJIOTUYECKOMY
TECTUPOBAHUIO.
7. buonoruueckoe | Pemenne  3agaHuii  OHMOJIOTHMYECKOTO
TECTUPOBAHUE IO | TECTUPOBAHUS.
riase 2.
M?ﬂel(y JIAPH 1. MonexynspHbrii PaGoTa ¢ pa3gaToyHbIM MaTepUAIOM.
blll  YPOGEHb | YPOBEHb  KU3HU:

arcuznu (10 u).

3HA4YCHHUC U POJIb B

Craymanue oObsICHEHUI yIUTEIs.

MPUPO/IE.

CamocrostenbHas paboTa ¢ y4eOHUKOM.
Pabora B rpymnmnax.
OOcyxJIeHHEe BOIIPOCOB.




2. OCHOBHBIC | paGora ¢ pa3gaTouyHbIM MAaTEPHUATIOM. JIEKTPOHHEL

XUMHHCCKHC . | Caymanue oObSICHEHUIN YUUTEIIA. e TaduMupl 1

COCAMHCHIS JKUBOM | (a1 crosTenbHAS pabota ¢ yueOHUKOM. TITaKaTeL.

MaTepui. Pabora B rpymmnax.

Crpykrypa U

GbyHKITIT

HYKJIEHMHOBBIX

KUCJOT.

3. [Ipouecce | Cnymanue oObCHEHUHN yUUTENS. ONEKTPOHHBI

cuHTe3a B JKuBBIX | CaMocTOsTeNIbHAS paboTa ¢ yAeOHMKOM. | € TaOIuIbl |

KJIETKaX. OTbéop u© cpaBHEHME MaTepuajga IO | IUIaKaThl.
HECKOJIbKUM HCTOYHUKAM.
3anojgHeHne ONOPHOMN TaOIUIIbI.

4. [Ipoueccs | PaboTa ¢ pazgaToyHbIM MaTepuaioM. ONEeKTPOHHBI

O6uocuHTe3a O6enka. | Pemenue 3agau. € Tabnuubl U
Crnymanue oObSICHEHUI yUUTesl. IUTaKaThl.
Pa6ora c OnonornyeckuM | bBruomornueck
KOHCTPYKTOPOM. ui

KOHCTPYKTOP

5. Monekynspubie | PaGoTa ¢ pa3gaToyHbIM MaTepuaioMm.

MPOLECCHI Pemenune 3amau.

pacierneHus. Crnymanue oObsICHEHUH yUUTEs.
PaboTa B mapax.

6. Xumnueckoe | Croymanue 0ObsICHEHUH yIUTEN. DJIEKTPOHHBI

3arpsi3HEHNE CamocrosTenbHas paboTa ¢ y4eOHUKOM. | € TaOJUIbl U

OKpyKarolen Orbop W cpaBHEHHWE Marepuajga TO | TUIaKaThl.

Cpenbl KaK | HECKOJIbKMM HCTOUYHHKAM.

riobanpHas CeMuHapckoe 3aHATHE.

9KOJIOTHYECKast Pa3bop mnpemnoxkenunii 1o OGoprde ¢

npobiema. Bpewms | sko10rn4ecKkuMH MpoOIeMaMu.

3KOJIOTUYECKOU

KYJIbTYPBI.

7. 3axmouenue: | Ciymanue oObSICHEHHH YIUTETIS.

CTPYKTYpHBIE CamocTrosTenpHas paboTa ¢ yaeOHUKOM.

YpOBHU Otbéop u cpaBHEHHE MaTepuaia [0

OpraHu3anuu HECKOJIbKUM HUCTOYHHKAM.

’KMBOW MaTEpHUH.

8. O060o6menue | PaboTa ¢ pa3naTo4HbIM MaTEPHAIOM.

3HaHUM 10 Kypcey | Pemenue 3agau.

ouonoruun 11 | 3akperuieHue 3HaHUN TIO TEME.

Kj1acca. [ToaroToBka K KOHTPOJIbHOI paboTe.

9. Hrorosas | Pemenue 3aganuii KOHTPOJIBbHOM pabOTHI.

KOHTPOJIbHAS

pabora.

10. Amnanus | McnpaBieHnue omunook.

KOHTPOJIBHOM Paz0op 3aaHuii KOHTPOJIBHOM pabOTHI.

paboTHI.

Craymanue oObICHEHUH yIUTesl.
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