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IosicHUTENLHAA 3aNNCKA

JlanHass mporpamma 10 OWOJIOTHHM OCHOBHOTO 00IIero oOpa3oBaHusi pa3paboTaHa B
COOTBETCTBUM C  TpeOoBaHMAMU  OOHOBIEHHOTO  dDenepanbHOrO  roCyAapCTBEHHOTO
00pa3zoBaTenbHOr0 CcTaHmapTa ocHoBHOro obmiero ob6pazoBanus (PI'OC OOO) u ¢ yuérom
[TpumepHOIt OCHOBHOI 00pa30BaTENLHOM MPOrpaMMbl OCHOBHOTO 0011ero oopasosanust (ITOOII
O0QO) . Ilporpamma HampaBieHa Ha (OPMHUPOBAHWE E€CTECTBEHHO-HAYYHOW TI'PaAaMOTHOCTH
yUYaIIuXCsl ¥ OPTaHM3aLUI0 M3Y4eHHUs OMOJOTMM Ha NEeATeNbHOCTHOW OCHOBE . B mporpamme
VUHUTHIBAIOTCS BO3MOXKHOCTH mpenMera B peanusanuu Tpedoanuit. DPI'OC OO0 «k
IUTAHUPYEMBIM, JTHYHOCTHBIM U METANPEAMETHBIM pe3ylibTaTaM 00y4YeHUs, a TAKKe peaan3aius
MEXIPEAMETHBIX CBSI3€l €CTECTBEHHO-HAyYHBIX YUEOHBIX MPEIMETOB HAa YPOBHE OCHOBHOIO
obmero o6OpazoBanust . IlporpamMma BKJIIOYaeT paclpeneieHne CcoAep)KaHusi y4eOHOro
MaTepuaia Mo KjaccaM M MPUMEpPHBIM 00bEM y4eOHBIX YacoB JUIsl M3Y4YEHHS pa3lesioB U TeM
Kypca, a Takke PEKOMEHYEeMYIO MOCIEeI0BaTeIbHOCTh U3yYeHHUS TE€M, OCHOBAaHHYIO Ha JIOTUKE
Pa3BUTHSI IPEAMETHOTO COAECPKAHUS C YIETOM BO3PACTHBIX OCOOCHHOCTEH 00yJaromuxcs .

Ha 06ase mnentpa «Touka pocra» obecneunmBaeTcs peaau3anus 00pa30BaTENbHBIX
MporpamMM €CTECTBEHHO-HAYYHON M TEXHOJIOTHYECKOW HAmpaBIICHHOCTEH, pa3pabOTaHHBIX B
COOTBETCTBUH C TpeOOBAaHUSAMH 3aKOHOJATENbCTBA B cdepe o0pa3oBaHHs U C  Y4ETOM
pekomenmanuii deaepanbHOTO oreparopa yueoHoro npeameta «buomorus». ObpazoBarenbHas
porpaMMa I03BOJIIET HHTETPUPOBATh Peaiu3yeMble MOAXOMAbI, CTPYKTYPY M COJAEpKaHUE MPH
opranuzaruu o0ydenusi xumun B 10-11 kmaccax, BRICTPOGHHOM Ha 0a3e JII000T0 M3 JOCTYITHBIX
yueOHO-MeTomudeckux KomrmuiekcoB  (YMK). Ucnonb3oBanme oOopynoBanusi «Touka
pocta» pu peanuzanuu ganHou OIl mo3BoJiseT co31aTh YCIOBUSA:

. JUTSL pAaCIIUPEHUS COACPKAHMSI IIKOIBHOTO OMOJIOTHYECKOro 00pa3oBaHus;

. JUTS TIOBBIIICHUS] TIO3HABATEIILHOW aKTUBHOCTH OOYYalOIIUXCS B €CTECTBEHHO-
Hay4YHOI o0nacTu;

. JUIS pa3BUTHSL JUYHOCTH peOEHKa B Tpolecce OO0ydeHUs OHOJOTHH, €ro

criocoOHOCTeH, (OpMUPOBAaHUS M YAOBJIETBOPEHHUS COLUAIBHO 3HAYUMBIX WHTEPECOB U
MOTPeOHOCTEH;

. Ui paboThl ¢ ONApEHHBIMU HIKOJBHUKAMM, OpPTaHM3allMd HX Ppa3BUTUS B
pa3IMYHBIX 00J7acTAX 00pa30BaATENBHOM, TBOPUYECKOH NESATETHLHOCTH.

O0mas xapakrepucTuka y4ye0OHoro npeamera «buosiorns»

VYuebOnsiii npeamer «buosorus» pasBUBaeT MPEACTABICHHUS O IMO3HABAEMOCTH >KHBOM
IPHUPOJBI U METOJax e€ MO3HAHUS, OH MO3BOJSET CHOPMUPOBATH CHCTEMY HAyYHBIX 3HAHHUHA O
KHUBBIX CHCTEMaX, YMCHHUS MX IOJTy4aTh, IPUCBAMBATH M PUMEHSTH B KU3HCHHBIX CUTYAIUsX .
buonorudeckast moAroToBka obecreynBaeT MOHMMAHUE OOYUYAIONUMUCS HAYYHBIX MPUHIIUIIOB
YeJIOBEUECKOW JICATENIEHOCTH B TIPUPOJE, 3aKJIaIbIBACT OCHOBBI SKOJIOTUYECKOH KYJIBTYPHI,
3I0pOBOTO 00pa3a KU3HU .

Ilenamu uzyuenus 6uonozuu Ha ypoBHE OCHOBHOTO O0IIETO 0Opa30BaHUS SBIISIOTCS:

* (opmupoBaHME CHUCTEMBI 3HAHUW O TpPH3HAKAX M TPOIECCAX KUIHEACATECIHHOCTH
OHMOJIOTHYECKUX CHCTEM Pa3HOTO YPOBHS OPTaHU3AIIHH;

* (opmupoBaHUE cHCTEMBI 3HaHHWA 00 OCOOCHHOCTSX CTPOCHUS, >KU3HEIEATEIHHOCTU
OpraHu3Ma YeJIOBEKa, YCIOBHIX COXPAHEHHUS €T0 3I0POBbS;

* GopmupoBaHUE yYMEHUU MPUMEHSTh METOABI OWOJIOTMYECKON HAYKH ISl M3y4CHUS
OHMOJIOTMYECKUX CHCTEM, B TOM YHCIIC U OpraHh3Ma 4elIOBEKa,

* popmupoBaHUE YMEHUI HCIONIB30BaTh HHPOPMAIIMIO O COBPEMEHHBIX JOCTIKCHUAX B
obmacth OWonoruu Uil OOBSICHEHUS TMPOIECCOB W  SIBJICHUN JKUBOW TNPUPOABI U
KU3HEJEATEIIbHOCTH COOCTBEHHOTO OPraHnu3Ma;



* (opMHUpOBaHHE yYMEHUU OOBSACHATH POJb OWMONOTHM B MPAKTUYECKOW NEATEIHHOCTH
JoJIel, 3HaYeHUuEe OMOJIOTHYECKOTO pa3HO- oOpasus Il COXpaHEeHHs Onochephl, OCIEACTBUS
JESTEIIbHOCTH YeJIOBEKa B MIPUPOJIC;

* (QopmHupoBaHUE DSKOJOTHYECKOW KYIbTYpPbl B LEISIX COXpPaHEHHUS COOCTBEHHOTO
3I0POBbS U OXPAHBI OKPYKAIOIIEH CPEIbI .

Hocmuoicenue yeneit ovecneuusaemcsn pewrenuem cneoyrouwux 3A/4A4:

* TpuOOpeTeHHe 3HAHWUW OO0YJaIONIMMHCS O JKMBOW TPUPOJE, 3aKOHOMEPHOCTSIX
CTPOCHHS, KHU3HEACITEIbHOCTH M CPefooOpasylollel poiu OpraHu3MOB; YEJIOBEKE Kak
OMOCOIMAILHOM CYIIECTBE; O POJIM OUOJIOTMYECKON HAayKd B MPAKTUYECKOU AeATEIHHOCTH
JIIOJICH;

* OBIIQJICHHE YMEHUSMHU MPOBOIUTH MCCIEAOBAHUS C HCIIOIH30BAaHUEM OHMOJIOTHYECKOTO
000py10BaHUS U HAOJIOICHHUS 32 COCTOSTHUEM COOCTBEHHOTO OpTraHN3Ma;

* OCBOGHHE MPHUEMOB paboOTHl ¢ OuoMOrMYeckoil wuHGopMmanued, B TOM 4YHCIE O
COBPEMEHHBIX JOCTHKEHUSIX B 007acTU OMOJIOTHH, €€ aHAJIN3 U KPUTUYECKOE OLICHUBAHMUE;

* BOCIHTAHHE OWOJIOTMYECKH U DKOJOTUYECKH TPaMOTHOW JHUYHOCTH, TOTOBOH K
COXPaHEHHIO COOCTBEHHOTO 3/I0POBBS U OXPaHbl OKPYXKAIOIIEH Cpeibl.

MecTto yueOHOTro npeamera «buoJiorusp> B y4eOHOM IIaHe
B cucreme o6mero oOpa3zoBanmsi «buonorusi» mnpu3HaHA 005S3aTEIBHBIM y4eOHBIM
IOpeIMETOM, KOTOpPbIM BXOAMT B COCTaB MpeaMeTHOH obnactu «EcTecTBEeHHO-HAaydHBIE
npeaAMEThI». YUeOHBIM IIJIaHOM Ha e€ u3ydeHue oTBeneHo 69 y4ueOHBIX yacoB — mo 1 4 B
Heaento B 10-11kmaccax COOTBETCTBEHHO.

Conep:xkanue 00pa3oBaHus MO roaM 00y4eHu st
(mpakTHueckas 4acTb y4eOHOro COJlepKaHus npeaMera yCHJIEHA
MaTepHaJbHOTEXHUYEeCKOl 0a3zoif mentpa «Touka pocra» / JETCKOrO TEXHONapKa
«KBaHTOpHYM», HCHOJIB3yeMOro MJIs pealn3aluu 00pa3oBaTelIbHBIX MPOTrPaMM B paMKax
npernoiaBaHusi OMOJIOTHH).

10 KJIACC 2022-2023 YYEBHBIH IO
Beeoenue 6 kypc oowieit ouonozuu (4 u).

Buonorus — nayka o xu3Hu. Coxpepkanue kypca. [lonstue 6mocucrembl. CBOWCTBA >KHU3HU:
€AMHCTBO XUMHYECKOTO COCTaBa, OOMEH BEIIECTB H DHEPIHH, CaMOBOCIPOU3BEACHHE,
CIIOCOOHOCTP K POCTY H Pa3BUTHIO, Pa3ApakKMMOCTh, ITUCKPETHOCTh. CrenuduuHocTb
B3aUMOOTHOIIEHUN OPraHU3MOB CO CPEIOH.

[TonsiTue cTpyKTyphl U ee opranu3anuu. [IoHsATHE CTPYKTYpHBIX YPOBHEH OpraHU3alH KU3HU.
MHuoroob6pa3ue ypoBHEH OpTraHHM3allid JKU3HU: MOJICKYJISIPHBIN, KJIETOYHBIA, OpPraHU3MEHHBIH,
MONYJISIIMOHHO-BUIOBOM, OMOTEOIIEHOTHIECKUI, OMOC(EpHBI.

N3 wucropum Ouonoruu. JlocTKEeHHMs] COBpeMEeHHOW Owonormu. HWHTpomaykmumss U
akkimMmaTtusanusa. buorexnonorus. buonnka. BzauMocBsI3b Hayku U NMPAKTUKU. TpaguIIMOHHbIE
MeTo bl Onosioruu. COBpeMEHHBIE METO/IbI: MOJICIIMPOBAHIE, MOHUTOPHHT.

Bompocsr mnst o6cyxaenus: 1. Uro takoe kymbrypa? 2. OTpakeHHE B3aMMOJICHCTBHS
YeloBeKa M MPHUPOJABI B PAa3NUYHBIX (popmax KyabTyphl. 3. Poib ®KUBOW MPUPOIBI B pa3BUTHH
KynbTypbl. 4. Ilepemaua AOCTHMKEHMH KyJbTYypbl HOBBIM TIIOKOJIEHUSIM U B IEPBOOBITHOM
o0riecTBe.

Buocgepuwtii ypoeens scuznu (7 u).

[Monstne Omocheprr. CrpykTypa Ouocdeprl. CoiictBa Ouocdepbl. OCOOEHHOCTH KHUBOTO
BemecTBa. DYHKIIMM JKUBOTO BEIIECTBA: Ta30Bas, HHEpreTHuYecKas, KOHIEHTPALMOHHAS,
JEeCTPYKTHBHAsA, cpenoodpasyromas. Poib xuBoro Bemectsa B Ouocdepe.
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PanHmMe TUMOTE3bI O MPOMCXOXKIACHUHU >KU3HU. buoreHes m abumorene3. CaMOmpou3BOIHHOE
3apoxaeHue. I'unoreza mnaHcrepmud. COBpPEMEHHBIE TUIIOTE3bl IPOUCXOXKACHUSA O KU3HMU.
[Ipenopranu3Mel WIKM KoalepBaThl. XHUMHUYECKas M OHOJOrMYecKas OHBOJIONUS.  OTaIlbl
BO3HMUKHOBEHUS JKU3HU.

Ponp mpokapuor B 3Bomtonuu Ku3HM Ha 3emste. llomstue apomopdosa. I'ereporpodsr u
aBTOTpOo(bI. Pontb aykapuoT B 3Bostonmu x)u3HU. PopMbl HazeMHOH xu3HU. Hauano mcropun
YKU3HU.

buocpepa xkak Owmocucrema. IlpoayneHTBl, KOHCYMEHTHI, pemyleHThl. buochepa kak
skocuctema. lloHATne OMoONIOrMYECKOro KpyroBopoTa. KpyroBopoT BemiecTB B MPUPOJE.
[Ipumepbl KpyroBOpOTOB BELLIECTB B IIPUPO/IE.

[lonarue o Hoocdepe. Dranmbl Bo3neHCTBHS 4denoBeka Ha Ouocdepy. CrocoObl Bo3IEHCTBUA
yenoBeka Ha Oumocdepy. VYcmoBusi coxpaHeHuss Ouocdepbl. OCOOCHHOCTH W 3HAYCHUE
o6uocdepHoro ypoBHs. YenoBek kak ¢aktop B Ouochepe. Hayunas ocHOBa coxpaHeHHUs
o6uocdepsl. 3a1a4M yCTOWYUBOTO Pa3BUTHS.

CpGI[BI JKU3HHU OpraHu3MOB Ha 3emie: BOAHAasA, HA3CMHO-BO3AYyIIHAsA, IIOYBCHHAA U
OpraHuW3MeHHas. OJKoJIOTHUYecKhue (aKTOphl Cpefpl: aOWOTHYECKHe, OWOTHYECKHE U
AHTPOIIOT€HHBIC. AHTPONOT€HHBIE (PAaKTOPBI: COHATENIBHBIC U CIyJYaiHbIE.
buozeoyenomuueckuii yposens ncusznu (8 u).

BI'll kxak uacth Oumocepbl. OcoOEHHOCTH OHMOTEOIEHOTHYECKOTO YPOBHS JKM3HU. 3HAueHHUE
6uoreoneHoTnyeckoro ypoHs xu3Hu. CpoiictBa BI'Ll. Yuenue o BI'Ll. Yuenue 06 sxocucreme.
Tpoduyeckas ctpykrypa Ouoreonenosa. Ceru nuranud. [lepBuuHas ¥ BTOpUUHAS MPOAYKIHUS.
[IpoctpanctBennsie cBsizsu B BI'L[. Ilomarue spycHoctn um emkoctu Oworona. Ilomstue
3KOJIOTUYECKOW HHUIIU.

Tumnbl cBsize U 3aBUCHMOCTEH B OuoreorieHo3e. B3ammHO mpucrocoOUTENbHBIE CBOWCTBA —
koananrtauus. [lonarue mumukpun. B3aumnsie agantanuu B Ouoreonenose. KospomonnoHHbie
CBsI3M B OMoreorieHoze. MHOrooopasue cBs3eil B OMOreomneHose.

[MonsTne ycroitunBocTH OworeorneHo3a. CBoiicTBa, ompexaenstomue ycroiunBoctsh bBILI:
00raTcTBO BHJIOBOI'O COCTaBa M ()YHKIIMOHAJIBLHOE pa3zHooOpasue, )KM3HEHHOE MPOCTPAHCTBO,
cpenooOpasyrolire CBOMCTBA BUIOB, aHTPOIIOI'€HHOE BO3/ICHCTBHE.

[Tonsitue cmenbl OworeorieHo3a. Tumbel cmen BI'1l. IlepBuuHble W BTOPUYHBIC CYKIIECCHUH.
Cyrounble u ce3oHHble u3MeHeHUss BI'Tl. MuorooOpasue Bomnbix BI'L[. Tumbl BogHBIX
sKkocucTeM. MHOT0o0oOpa3ue OMOreoeHO30B CYIIIH.

AntponorenHoe BiusiHHe. Ilytn coxpaHeHusi OuoreorneHo3oB. Hawamo ocBoeHus
npupoasl JroAbMU. Hagano KyapTypHOro ocBoeHMs: npupozsl. Hauano HaydyHOro ocBOEHUS
npupoabl. [IpombinieHHOe ocBoeHue mpupopl. Oco3HaHue poau uyenoBeka B npupoge. BI'L]
KaK UCTOYHHK OJaromoayqus Jitoiei. DKOJIOrHuecKue 3aKOHbI PUPOIONIOIb30BAHMSL.
Honynayuonno-6udoeoii yposens ycusznu (16).

[Tonstue  Buma. Kpurepuum  Buma:  MopdoJIOTHYECKUH,  (HU3HOIOTO-OMOXUMUYECKHH,
reorpauuecKuii, SKOJIOTHYECKUNA M PenpoayKTUBHBIN. COBpEeMEHHOE INpe/CTaBlICHHE O BH/IE.
buonornueckas KoHUENUUs BUAA.

[onmynsauus xak ¢gopma cymectBoBanus Buaa. llonymsiuusa kak kommoHeHT BI'L. Ilomymsimms
KaK reHeTudeckas cucrema. Tumsl nonymauuil. [lomynsuuonHeie ocHOBBI 3Bosronuu. [lonsTHe
MHUKPOAIBOJIONHH. J[BIXKYIIHE CHITBI U (PaKTOPBI IBOJTIOIHH.

[Monstne BUmooOpazoBanusi. buopasnoobpasue. CrnocoObl 00pa3oBaHus BHAOB. [IpHUMHBI

BeIMUpaHus. [lombITKM cucTemMaTH3anmuu Ouojormueckux BHIOB. CoOBpeMEHHas CcHUCTeMa
oprann3moB. CoxpaHeHue 6mopa3sHooOpasus.



[Tpoucxoxaenue yenoeka. Otpsia npumatel. CemeiicTBo ['omuHuabl. HanpaBneHus 3BOMIOLAN
cemeiictBa ['omuana. CtaHoBiIeHHE dYeioBeka kKak Buma. OOIMas 3aKOHOMEPHOCTH JBOJIOLUU
YeJI0BEeKa.

[TomynsaumoHHBIE OCHOBHI AaHTPOIIOT€HEe3a. Y HUKaJIbHAsT 0COOCHHOCTh BHJIa YeIoBeK pa3yMHBII.
Ilonstue pac. Pacel 4enoBeka: HerpoujHas, MOHIOJIOMIHAs, €BponeouaHas. [umoressl o
MIPOUCXO0KICHUH YEJI0BEKA COBPEMEHHOTO BH/1A.

[Tonsitue Owmosormueckoit sBomoruu. IloHsTHE KpearmoHusme u TpaHchopmuszme. Teopus
Yapnza [apsuna 00 »sBomtonuu. DopMbl HW3MEHYMBOCTH OPraHU3MOB: OIPEACICHHAS |
HeomnpezaeneHHas. [IoHsATHE HCKYCCTBEHHOTO 0TOOpa U €CTECTBEHHOT'O 0TOOpA.

DopMHUpPOBAHUE CUHTETUYECKOM Teopuu 3BoJtonuU. COBpEeMEHHAsl TEOpHUsl HBOJIIOLUU KUBOTO
MUpa. OJEMEHTApHbIC EIWHWIIBI, JJIEMEHTAPHBIA MaTepuan W JIEeMEHTapHble (HaKTOPHI
BOMIONMU. JIBWXKylMe CUibl 3BOMIONUU. OCHOBHBIE TOJIOXKEHHUS CHHTETUYECKON TEOopUu
HBOJIIOLUH.

PesynpraTel sBomonuu. BumooOpa3zoBanme. EcTecTBeHHass cuCTEMa JKHMBBIX OpPraHU3MOB.
DykapuoThl U TpokapuoThl. [IpucrnocobnenHocTs u amantainus. OCHOBHBIE 3aKOHOMEPHOCTH
3BOJIIOLIMH.

buonornuecknit mporpecc. Apomopdo3, uamoamanrtanus, ooOmas aereHepanus. OCHOBHBIC
HaIlpaBJICHUs YBOJIIOLUU.

Crenuduka nomynsruoOHHO-BUIOBOTO YPOBHS JKU3HH, €T0 CTPYKTYpa M OpTaHU3aIus. 3HAYCHHE
NONYJSILUOHHO-BUOBOTO ypOBHsI. DYHKIMOHAIbHASL pOJib MOMYJSLUUNA B MPUPOJE. 3HAYCHUE
JTUKUX BUJOB pacTeHUi. 3HAYCHHE JUKUX BHUJIOB JKUBOTHBIX. | €HOQOHI W MPUYMHBI THOEIH
BH/JIOB.

[ToBTOpEHHE MPONIEHHOTO MaTEpHalia 1o MePBOi 1 BTOpoi ritaBam. OO00IICHHE U 3aKPETIICHHUE
3HAHUU C TTOMOIIIBIO OMOJIOTUYECKOTO TECTUPOBAHUS.

[ToBTOpEeHUE MPOWICHHOTO MaTepuaia 1o TpeThbel u 4eTBepToil riaaBam. O600IIEeHHE U
3aKperIeHHe 3HaHUI ¢ IOMOIIbI0 OMOJIOTUYECKOTO0 TECTUPOBAHUS.

11 KJIACC 2022-2023 YYEBHBIH IOJ
Opzanuszmennstii ypoeens xcuznu (17 u).
OCOOEHHOCTH OpPraHW3MEHHOI'O YPOBHS OpraHH3allMyd KU3HH. 3HAYCHHE OPraHU3MEHHOTO
ypoBHs B mpupoge. OpraHu3M — OCHOBHAsl JUCKPETHAs >KUBas €IWHHUIA. DBOJIOLHUOHHOE
YUEHHUE OPTraHU3MEHHOTO YPOBHS B IIPUPO/IE.
[Tonarue 06 opranmsmax. CoiicTBa opranusma. Opranusm kak 6uocucrema. Buabl perynsiun
OpraHM3Ma: CaMOpEryJsilus, TyMOpajbHas peryisiius, HEpBHAas W HEPBHO-TyMOpalbHas
perymsiuus. MHorokjeTouHsle opraHu3Mbl. OOMEH BeUIECTB M TPEBpaIleHHs] SHEPTUU B
opranusme. CUCTeMBbI )KU3HEIEATEIbHOCTH )KUBOTHOTO OPraHU3Ma.
Pasmuoxxenue: mosoBoe u Oecrionoe. Bunbl 6ecrionoro pazmuoxkeHus. OCOOCHHOCTH MOJIOBOTO
pa3smHoxkenus. Ilom u  mosioBble Tpu3HAaku  opranusma. OrmnonoTBopeHue.  Bujubl
omIofoTBOpeHus. MckyccTBeHHOE OMIon0TBOpeHHUE. J[BOITHOE OIUIOAOTBOPEHHE IBETKOBBIX
pacTeHuN.
[lonatne 00  onTorenese. OMOPHOHAIBHBIA  (3apOJBIIIEBBIN)  MEPHOJ  Pa3BUTHA
MHOTOKJIETOYHOTO Opranu3mMa — sMOpuorenes. [locTaoMOprOHaIbHBIN, WU MTOCIE3aPOIBIIICBBIH,
nepuoA. Ctaauu B3pOCIOro opraHu3Ma.
3apoxaenue reHeTukd. Paboter ['peropa Mennens. XpoMoCOMHasl TEOpUsI HACIIEICTBEHHOCTH.
OcnHosueble nonoxkeHus: X TH. OtHomenus renotuna u ¢penoruna. [lonstre o reHoMe.



[Tonsitue 06  w3MmeHumBocTU. HacnencTBeHHas  M3MEHUMBOCTBH:  MoJAU(DUKAIIMOHHAsS
(enoTunuueckas), TEHOTUIUYECKAas, KOMOWHATHBAs, MYyTallMOHHas. MyTareHe3, MyTareH,
MyTaHT. MyTalluu: eCTeCTBEHHbIE U UCKYCCTBEHHbIE. THUIIBI MyTallUii: XPOMOCOMHBIEC U T€HHBIE.
3aK0H «rOMOJIOTUUECKHUX PSIOB HACIIEICTBEHHOU U3MEHYUBOCTHY.

Metonst pabotst I'. Menaens. Yuctbie muHuu. MOHOTUOPUIHOE, TUTUOPUIHOE U TPUTUOPUTHOE
ckpemuBanue. [lonarue amieneil. 'OMO3UTOTHBIE M TE€TEPO3UTOTHBIE ajuienu. JJOMUHAHTHBIE U
pelieccuBHbIe Mpu3HaKku. [lepBblil 1 BTOpoid 3akoH MeHnaens. ['unore3a 4uCTOThHI raMeT.

Omnerter I'. Menaens. MoHoru6punHoe u AuruOpuaHoe ckpemuBanue. PexkomOunauu. Tperuii
3aKkOH MeHnens. Ananuzupyromiee ckperuBaHue. OTKIOHEHHE OT CTaTUCTUYECKUX
3akoHOMepHOcTed. ClieTyIeHHOe HaclleI0BaHue reHOB. [ 'eHeTuuecKre KapThl OpraHU3MOB.
3akperuieHle U CUCTeMaTU3alus 3HaHUW M0 MEepBOMY, BTOPOMY U TPETheMYy 3aKoHaM Mennens
3a CUET PEIICHMs TeHETUYECKHX 3a/1a4. TUIbl B3auMOJCICTBUS T€HOB.

[Monstue cenexnuu. 3agaun cenekuuu. OCHOBHBIE METOMABI CENIEKIIMH: WCKYCCTBEHHBI OTOOD
(Oecco3HATENbHBIH W METOAWYECKUN), THOpuUau3anus (BHYTPUBHAOBasS W MEXKBHJIOBas).
Nu6puaunar u ayropunuar. ['ereposuc. Meroasl rubpuan3anyu. MonekyisipHas THOpUAN3aIIns.
Myrarenes. [lonumionaus. IlepBuuHble ¥ BTOPUYHBIE LEHTPHI MPOUCXOXKACHUS KYJIbTYpPHBIX
pacTeHuH.

[Tonsarue nona. Mexanusm omnpezaenenus nosna. Oorene3. AyTOCOMHBIE U TIOJIOBBIE XPOMOCOMBI;
MY>KCKHE U KEHCKHE XpOMOCOMBI. ['oMorameTHoe u rereporameTHoe coueranue. HacrnenoBanue
NPU3HAKOB, CIEIUICHHOE C MOJIOM. ['OMOramMeTHblii M TeTeporaMeTHbli moi. ['emodunusa u
JANbTOHU3M. POJIb ayTOCOMHBIX XpOMOCOM.

OcobeHHOCTH TEHETHKH 4YenoBeka. OCHOBHOE HANpaBlICHHE TEHETHKW dYenoBeka. [loHsThe
kapuotuna. Myrtaruu. HacneactBennbie OosiesHu. MynbrrdakTopHbie 3a0osieBaHus. [ eHHBbIC
6ose3Hr. XpoMOCOMHBIE O0JIe3HU. MoHOCOMUS. METOTbI JICUEHUS.

[IpenMer u 3amaun MEOUUIMHCKOW T€HETHKH. BHOATHYECKUH KOAEKC. DTUYECKUE MPUHIIUIIBI
MEIUIIMHCKOW TeHeTuku. I[lonsitne OworexHomoruu. ['eHHas wuHxeHepus. CoOBpEeMEHHbBIC
ACTIEKThI OMOTEXHOJOTUIECKHIX UCCIICIOBAHUA. DTUYECKUE ACTICKThl KIIOHUPOBAHMSI.

I'ére Horann Bonbdranr. KuzHeHHBIH UK yenoBeka. BrickaspiBanus ¢uiocodon: Dpux
®pomm, Huxonait Anekcanaposuu bepsies.

[TonsiTHe 0 BUpycax Kak opraHu3Max. SIBJsieTcs M BUPYC )KHUBBIM opraHu3zMoM. Kakumu
CBOWCTBAMM JKHMBBIX OpPraHM3MOB 00nanaoT BUPYChl. CTpoeHHE U CBOWCTBAa BHPYCOB.
[IpoHnkHOBeHHE BHPYCOB B KIETKH. [IpomcxokieHune BupycoB. Bupychl kak BO30yauTenu
3aboneBanuii. CITMJ1. OPBU, rpunm.

Knemounwuii ypoeenw ncusnu (7 u).
Kierka — mpencraBUTENb KJIETOYHOIO YPOBHS JKHM3HM. 3HAUYEHHE KJIETOYHOIO YPOBHS KHUBOU
MaTepuu. 3HaYeHHe KJIETOYHOro ypoBHsA. OCHOBHasl eIUHHIIA KU3HU U 3JEMEHTapHas ¢opma
JKU3HU.
OBOJIIOLMS TIEPBUYHON KJIEeTKHU. JlanpHeliiee yclioxkHEeHHE KIETKH. OCHOBHBIE YaCTHU KJIETKH.
[ToBepxXHOCTHBIN KOMILIEKC KJIETKU. LluTomnasma u ee cBoiictBa. OpraHouipl Kak CTPyKTYpHbIE
KOMITOHEHTHI [IUTOILJIA3MBI.
Kuzup kjeTku. DTanbl KJIECTOYHOTO IUKJIA: MEPBBIA U BTOPOH. JIUTENBHOCTDh KU3HU KIIETKHU.
[enenne xnetku. MHUTO3 WM HENPAMOE JACIEHUE KIETKH. bHOIOrnueckoe 3Ha4eHUE MUTO3a.
Meiio3 — penpoayKTHBHOE JeieHue kiaeTku. CpaBHEHHME MHUTO3a U Meio3a. buonornueckoe
3HaYE€HHUE Meno3a.
[Tonsitue o xpomocomax. CTpykTypa XpoMocoM. HernctoHoBbIe ¥ THCTOHOBBIE OCIIKU. Y POBHHU
KOMIAKTU3aluu XpoMaTuHa. OyHKIIUK XpoMocoM. [ eHeTndeckuil koa. TpaHnckpunius.
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Hayka o knerke — muronorus. Ilonstue o kinetke. AHUManbkynd. I[lepBbie MOJOXKEHUS
KJIeTOUHOU Teopun. Pazsutue yuenus o kierke. CoBpeMeHHasi KJIIETOUHAs TEOPUS.

[MonsTHe nenecoo6pasHocTy U rapMoHuU. COOTHOIIIEHNE TAPMOHUH KUBOU KJIETKH U TAPMOHHH
Mupa. B3anMocBs3b 1 pa3HHIIa MEXTY TOHATUSIMHU «TAPMOHUS» U «IIPUPOJOCO00PAZHOCTHY.

O06001IeHre 1 cucTeMaTU3alus 3HAHUI 110 TJ1aBe 2.
Monekynapuwtii yposens ncuznu (10 u).

OCOOEHHOCTH MOJIEKYJISIPHOTO YpOBHA XKu3HU. Ilonanmepsl 1 MoHOMephl. PUZNKO-XMMHUYECKHUE
cBoWicTBa MoOJeKyild. buonorndyeckue ¢GyHkmmm  Monekyd.  CTPyKTYpHbBIE — 3JIE€MEHTHI
MOJIEKYJISIPHOTO YPOBHS KU3HU. OCHOBHBIE NPOIIECCHI, 3HaUeHue 1 opranuzanns MYXK.
Heoprannueckue BemecTBa: BOJA, MHUHEpPAJIbHBIE COJM, JBYOKUCH YIJIEpOJA, KHUCJIOTHI H
ocHOBaHusA. OpraHUYecKue BEIECTBA: YIJIEBOJbI, JIMMHJbI, OCTKH U HYKIEHHOBBIE KHUCIOTHI
Crpykrypa JHK u PHK. Pennukanus JTHK.

CunTe3 kak yacth Metabonm3ma. [lonarue metabonusma. [lonsitne OuocuuTe3a U PoTocuHTE3A.
CgeroBas u TemHOBas (a3el porocunreza. dorocuremsl. [{ukn KansBuHa.

[lonarue o OuocunTe3e Oenka. DTambl cUHTE3a Oenka: TPaHCKPHUMLMA, TpaHcisuus. [lonsTue
antukonioHa. Axuenropsas yacte PHK. Tunet PHK: TPHK u uPHK. [TonsiTue nonucomel.
[lonarue o Ouonormueckum pacuerieHun. ATO, AM® u AJ[®. AspobGHoe abIXaHHeE.
BeckucnopoaHslil 3Tan KIETOYHOIO JIbIXaHUS, WIM TIMKoIN3. KuciopoaHslil sTan KIeTOYHOIO
neixanus. [ukn Kpebcea.

OnacHocTes moJMUMeEpHOTO Mycopa. IIpoGrema ycroitumBOrO pasBuTHA. [ aBHBIE (QaKTOPHI
Jerpajialiii 1 paloHbl uX NposiBIeHUs. Moenu pa3BUTHS MUpa. DKOJOTHS U HOBOE BO33PEHUE
Ha KyneTypy. Kpurepun pa3Butus KynbTypbl.

OO6o0uieHne ¥ cUCTeMaTH3alMs 3HAHUM O CTPYKTYPHBIX YPOBHSX KHMBOH Matepuu. Bunsi
O0nopa3HoOOpa3us: BHIOBOE, TE€HETHYECKOE, JKOJOTHUYECKOe, Teorpauueckoe, COLUAIbHO-
ATOJIOTUYECKOE U CTPYKTYPHO-YPOBHEBOE.

OO6o0mene W cUcTeMaTH3alus 3HAHWW IO YPOBHSIM OpraHU3aIMH >KHBOW MaTEpHH:
OpTraHUu3MCHHOM, KJIICTOYHOM HU MOJICKYJISAPHOM. Htorosas OLCHKAa 3HAaHUU METOAOM
OHOJOTUYECKOTO TECTUPOBAHUSI.

Ili1anupyemble pe3yabTaThl 0CBOCHUS YU4eOHOI0 MpeaMeTa
OcBoenue yuebHOro mpeamera «buosorus» Ha ypoBHE OCHOBHOTO 0011eTr0 00pa3oBaHMs
JOJI?KHO OGGCHG‘-II/IBaTB JOCTUKCHUC CJICOAYIOIUX JIMYHOCTHBIX, MCTAIIPCAMCTHBIX )41
NPEIMETHBIX 00pa30BaTEIbHBIX PE3YIIBTATOB:

JUYHOCTHBIE PE3Y/IbTATHI

Ilampuomuueckoe socnumanue.

* OTHOILIEHUE K OMOJIOTHM KaK K BaXKHOM COCTaBJIAIOIIEH KyJIbTYpPbI, TOPAOCTh 3a BKJIAJ
POCCUICKMX M COBETCKHMX YUYEHBIX B Pa3BUTHE MHUPOBOW OMOJOTHMYECKOW HaykH. I 'paxmaHckoe
BOCIIMTAHHE:

* TOTOBHOCTb K KOHCTPYKTUBHOM COBMECTHOM JCATEIBHOCTH IIPU BBIIIOJHEHUU
WCCIICJOBAHUM M IIPOEKTOB, CTPEMJICHME K B3aUMOIIOHMMAHHUIO M B3aWMOIOMOIIH. /[yXOBHO-
HPaBCTBEHHOE BOCIIUTAHHUE:

* TOTOBHOCTb OLICHUBATh MIOBECHUE U ITOCTYIIKH C MMO3ULMN HPABCTBEHHBIX HOPM U HOPM
DKOJIOTUYECKOU KYIBbTYpHI;

* IOHMMAHHE 3HAYMMOCTH HPABCTBEHHOI'O ACIIEKTA AEATEIbHOCTU YEIOBEKAa B MEIULINHE
¥ OMOJIOTHH. DCTETUYECKOE BOCITUTAHUE!

* [IOHMMaHHUE POJM OHOJIOTUM B (POPMUPOBAHUM ICTETUYECKON KYIbTYpPbl JMYHOCTH.
Llennocmu nayuno2o nosHanus:



* OpHUEHTAIlMS Ha COBPEMEHHYIO CHCTEMY HAYYHBIX IPEICTaBICHHH 00 OCHOBHBIX
OMOJIOTHYECKUX 3aKOHOMEPHOCTSIX, B3aWMOCBS3SIX YEJOBEKa C MPUPOAHOW U COLUATbHON
cpenoi;

* IOHMMAaHHE POJIK OMOJIOTUYECKON HAyKH B (JOPMUPOBAHUU HAYUHOTO MHUPOBO33PEHHUS;
pa3BUTHE Hay4YHOM JI0OOO3HATENBHOCTH, HWHTEpeca K OHOJIOrMYecKod HayKe, HAaBbIKOB
HCCJIEIOBATENILCKOM 1€ATEeIbHOCTH.

Dopmuposanue Kyi1bmypbi 300P06bSI.

* OTBETCTBEHHOE OTHOILIEHHWE K CBOEMY 3J0POBbI0 M YCTaHOBKAa Ha 3J0pOBBIA 00pa3
KU3HU (3I0pOBOE MHUTAHUE, COONIOCHUE TUTHEHUYECKUX MPABUI U HOPM, COaTaHCHPOBAHHBIN
PEeXUM 3aHATHI U OTIbIXA, peryisipHas (Gu3ndeckas akTUBHOCTb);

* 0CO3HAHUE TOCIEACTBUIA M HEMPUATHUE BPEIHBIX MPUBHIUEK (YHOTpPEOICHUE AIKOTOJIS,
HapKOTHUKOB, KypeHHE) U HHBIX (popMm Bpena ans (GU3MUECKOrO M MCUXMUYECKOTO 3/I0POBBS; ©
coOyro/ieHre TpaBuUi 0E30MacHOCTH, B TOM 4YHCIE HAaBBIKM O€30MacHOrO0 TOBEICHHS B
MPUPOAHON Cpelie;

* cpOpMHUPOBAHHOCTH HaBBIKA pedIIeKCUH, YIpaBlieHUE COOCTBEHHBIM SMOLMOHAIBHBIM
COCTOSTHUEM.

Tpyoosoe 6ocnumanue:

* aKTUBHOE y4acTHE B pEUICHUH MPAKTHYECKUX 3a]ad (B paMKaxX CEeMbH, IIKOJbI, TOPO/a,
Kpasi) OWOJIOTUYECKOM U OKOJIOTMYECKON HAMpaBICHHOCTH, HHTEpPEC K MPAKTUIECKOMY
M3y4eHUI0 MpodecCrid, CBI3aHHBIX ¢ OMOJIOTHEH.

IKonoeuueckoe socnumanue:

* OpHEHTAallUsd Ha MPUMEHEHHE OMOJOTHYECKUX 3HAHUU MPH pElIeHHH 3a/1ad B o0yactu
OKpYKarolleu Cpeibl;

* OCO3HaHME FKOJIOTHUECKUX MPOOIEM U MyTeH UX perieHus;

* TOTOBHOCTb K YyYaCTHUI0O B IIPAaKTHYECKOM JEATENBHOCTH  JKOJIOTMYECKON
HaIpPaBJIEHHOCTH.

Adanmayusa obyuarowjecocs K UBMEHAIOWUMCA YCIO0BUAM COYUATbHOU U NPUPOOHOU
cpeoul.

* aJICKBaTHas OLIEHKA U3MEHSIOIINXCS YCIOBHIA;

* MPUHATHE pEleHUs (MHIMBUIYaJbHOE, B TPYIE) B U3MEHSIOIIMUXCS YCIOBHSIX Ha
OCHOBAHMU aHaJIM3a OMOJOTHUYECKONW HHPOPMALINY;

* TUTAHMPOBAHWE JIEHCTBHI B HOBOW CHUTyalluM Ha OCHOBAHWH 3HAHWUU OHMOJIOTMYECKUX
3aKOHOMEPHOCTEM.

METAIIPE/IMETHBIE PE3Y/IbTAThI

YHuBepcaibHbIe IO3HABATEIbHbIE 1eHCTBUA

ba3zosvie nocuueckue deticmsusi:

* BBISIBJISITH W XapaKTEPU30BaTh CYIIECCTBCHHBIC MPHU3HAKH OWOJIIOTHYECKUX OOBEKTOB
(s1BIICHU);

* yCTaHABIIMBATh CYIIECTBCHHBIH NMpPU3HAK KJIaCCU(PUKAIMH OHOJOTUYCCKHX OOBEKTOB
(SIBJIGHUH, TMPOILIECCOB), OCHOBAHUS JUIsi OOOOIIEHUS W CPAaBHEHUS, KPUTEPHH MPOBOJUMOTO
aHam3a; ¢ Y4ETOM TPEMIOKCHHONH OMOJIOTMYECKOH 3aJa4dl BBISBISITH 3aKOHOMEPHOCTH H
MPOTUBOPEUYUS B pacCMAaTPUBAEMBIX (akTaX W HAONIOACHUSX; MpeIyiaraTb KPUTEPUU IS
BBISBJICHUS 3aKOHOMEPHOCTEHN U MMPOTUBOPEUHIL;

* BBIBIATH JeUUIUTBI WHGOpPMALUM, JaHHBIX, HEOOXOJAMMBIX I PELICHUS
MMOCTaBJICHHON 3a/1a4H;

* BBISIBJISITH TIPUYUHHO-CIICICTBEHHBIC CBS3U MPU M3YYCHUHM OMOJOTHYECKUX SBICHUU U
IIPOIIECCOB; JIENIaTh BHIBOJIBI C MCIIOJIb30BaHUEM JICTYKTHBHBIX U HHIYKTUBHBIX YMO3aKITIOUCHHH,
YMO3aKTIOYCHUN TT0 aHAJIOTHH, (POPMYITHPOBATH TUIIOTE3BI O B3AUMOCBSI3SIX;

* CaMOCTOSITETLHO BBIOMpPATh CIMOCOO pelieHuss y4eOHOH OMOJIOTHYECKOW 3ajauu
(cpaBHMBaTh HECKOJIBKO BapHUaHTOB pEILIEHHs, BHIOMpaTh Haubojee MOAXOIAMUN ¢ y4EToM
CaMOCTOSITEIILHO BBIICTICHHBIX KPUTEPUEB).



bazosvie uccnedosamenvckue oeticmeus:

* UCTIOJIK30BATh BOMPOCKHI KaK MCCIIE0BATEIILCKAN HHCTPYMEHT TTO3HAHUS;

* (hopMynupoBaTh BOIPOCHI, (PUKCUPYIOIIHE Pa3pblB MEXKAY PEaIbHBIM U JKEIaTeIbHbIM
COCTOSIHUEM CUTYaIluH, 00BEKTa, U CAMOCTOSTEIIFHO YCTAHABIIMBATh HCKOMOE H JJAHHOE,

* (popmupoBaTh runore’y 00 MCTUHHOCTH COOCTBEHHBIX CYXKACHUH, apryMEHTHUPOBATh
CBOIO TTO3UIINIO, MHCHHE;

* IPOBOJIUTH IO CAMOCTOSATENBHO COCTABJICHHOMY IIJIaHy HaOJIOJCHHE, HECIIOKHBIH
OMOJIOTHYECKUN JKCIEPUMEHT, HEOOJIBIIIOE HCCICIOBAHUE 1O YCTAHOBIICHHIO OCOOCHHOCTEH
Ouonornyeckoro o0beKkTa (mpolecca) M3yYEHHs, MNPUYMHHO-CIEICTBEHHBIX CBs3ed W
3aBUCUMOCTEH OMOJIOTUUECKUX 0OBEKTOB MEXTY COOOM;

* OIICHHWBATh Ha MPUMEHHUMOCTh M JIOCTOBEPHOCTh MH(OPMAIIHMIO, MOJYYCHHYIO B XOJ€
HaOJIOICHUS ¥ OKCIIEPUMEHTA;

*  CcaMoCTOATENbHO (opMynupoBarh 00OOIIEHHS ¥ BBIBOJBI IO  pPe3yJlbTaTam
NPOBEIEHHOTO HAOIIOJICHHS, SKCIIEPUMEHTA, BIIAJIETh WHCTPYMEHTAMH OICHKH JOCTOBEPHOCTH
MOJTyYEHHBIX BHIBOJIOB M 0000IIICHUI;

* TIPOTHO3HPOBATH BO3MOKHOE JAJIbHEHIIIeE Pa3BUTHE OMOJOTHMUYECKHX IMPOIECCOB U UX
MOCJIEICTBHSI B AHAJTOTMYHBIX MJIM CXOJIHBIX CUTYallUsX, @ TAK)XKE BBIIBUTATh MPEIIOIOKEHHS 00
WX Pa3BUTHU B HOBBIX YCIIOBHUSX U KOHTEKCTAX.

Paboma c ungopmayueri:

* NMPUMEHATH PA3JIMYHBIC METOJbI, MHCTPYMEHTHI W 3alpOChl NPU TMOHMCKE W OTOOpE
Ouonornyeckoi MHPOPMALUU MM JAHHBIX U3 UCTOYHUKOB C YYETOM MPEISIOKEHHON ydeOHOU
OHMOJIOTMYECKON 3a/lau; BHIOMPATh, aHAITM3UPOBATh, CUCTEMAaTHU3UPOBATh U WHTEPIPETHPOBATH
OMONIOTNYECKYI0 HHPOPMAIIUIO PA3TUYHBIX BHJIOB U ()OPM NPEICTABICHUS;

* HaXOJMTh CXO/HBIC apryMEeHTHI (TIOATBEPKIAOIINE HIIK ONPOBEPTAIOIINE OJTHY U TY XKe
UJICI0, BEPCHUIO) B PA3IMYHBIX HH(POPMALMOHHBIX HCTOUHUKAX;

* CaMOCTOSITEIPHO BBIOMPATh ONTUMAIBHYIO (OPMY TpEACTABICHUS HHPOPMAIMU H
WLTIOCTPUPOBATh pellaeMble 3aJauid HECIOKHBIMU CXEMaMH, AuarpaMMaMy, HHOH rpadukoil u
UX KOMOUHAILIUSIMUY;

* OLIGHUBATh HAEKHOCTh OMOJIIOTHYECKON MH(POPMALIUU 110 KPUTEPUSIM, TPEATOKECHHBIM
YYUTENEM WK ¢(HOPMYITUPOBAHHBIM CAMOCTOSTEIBHO;

* 3a[IOMHMHATh ¥ CUCTEMATHU3UPOBATh OMOJIOTMYECKYI0 HH(POPMALIUIO.

Vuusepcanvhvie KOMMYHUKAmMuGHbie Oeticmeust

Obwenue:

* BOCIpPUHUMATh W (OPMYIHPOBATH CYXKICHHUS, BBIpaXaThb HSMOILMHU B TPOIECCEe
BBITIOJIHEHUS TPAKTHYECKUX U JTAOOPAaTOPHBIX padoT;

* BBIpaXXaTh ceOs1 (CBOIO TOUKY 3pEHHUSI) B YCTHBIX U MMUCbMEHHBIX TEKCTaX;

* pacrmo3HaBaTh HeBepOallbHBIE CPEJCTBA OOIIEHHUS, OHUMATh 3HAUYCHHE COIHAIBHBIX
3HAKOB, 3HATh M PACIO3HABATH MPEINOCHUTKA KOHQIMKTHBIX CUTYAIlMid U CMATYATh KOH(JIUKTEI,
BECTH MIEPETOBOPHI;

* IOHUMATh HAMEPEHHS IPYTUX, MPOSIBIISITh YBAKHUTEIHHOE OTHOLICHHUE K COOECETHUKY H
B KOPPEKTHOI popme popMynupoBaTh CBOM BO3PAKEHUS;

* B XO/I¢ JUANOTa W/WIM JUCKYCCHH 3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYKIaeMOi
OMOJIOTHYECKOM TeMbI M BHICKA3bIBATh UCH, HAIlEJICHHBIC HA PELICHUE OMOIIOTHYECKOH 3a1a4u 1
nojiepkaHue 0J1arokenaTeIbHOCTH OOIICHUS;

* COINOCTaBJIATH CBOM CYXACHUS C CYXICHHSAMH JPYI'MX YYaCTHMKOB JMAJoOra,
OOHapY)KUBATh PA3IMYKME U CXOJICTBO MO3HIINH;

* MyONUYHO TPEACTABIATH PE3yJbTaThl BBINOJIHEHHOTO OHOJOTHYECKOrO OIbITa
(9KCTIEpUMEHTA, UCCIICIOBAHUS, TIPOCKTA);

* CaMOCTOSITENIbHO BbIOMpPATh (OpPMAT BBICTYIUIEHUS C Y4YETOM 3alad NpPE3CHTAlMU U
0COOEHHOCTEH ayTUTOPHH U B COOTBETCTBUH C HUM COCTABJISITh YCTHBIC U TIMCHMEHHBIE TEKCTHI C
UCIIOJIb30BaHUEM MIUTIOCTPATUBHBIX MaTEpHAIIOB.

Cosmecmuas oessmenbHOCHb (COMPYOHUYECMBO):
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* IOHUMATh U UCIIOJIH30BATh MIPEUMYIIIECTBA KOMaHTHOW U UHANBUAYAIbHON paOOThI IPU
pelIeHur KOHKPETHOM OMOJIOTHYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh MPUMEHEHHS
IPYNIOBBIX (GOPM B3aUMOICHCTBHS MTPH PELICHUN TIOCTaBICHHON y4eOHOU 3a1auu;

* IPUHUMATH LEJIb COBMECTHON JAESATEIbHOCTH, KOJUIEKTUBHO CTPOUTH NEUCTBUS 1O €€
JOCTIDKEHUIO:  paclpeleNiaTh pOJM, JO0TOBapuBaThCsS, OOCYXIaThb MPOIECC M  pe3yiabTar
COBMECTHOM paboThl; yMETh 0000IIaTh MHEHHUS HECKOJBKHUX JIIOJIEH, MPOSIBISTH FOTOBHOCTH
PYKOBOJUTH, BBITIOJHATH IOPYUYEHUS, IOAUUHSATHCS;

* [JIAaHUPOBATh OPraHU3allMI0 COBMECTHOM pabOThI, OMPENENATh CBOIO poJib (C y4éToM
IPEIIIOYTEHUN M BO3MOYKHOCTEH BCEX YYaCTHMKOB B3aUMOJEWCTBHUA), pacHpelneisaTh 3adaud
MEXIy WICHAMH KOMaHbl, y4acTBOBAaTh B IPYNIOBBIX (Gopmax paboTel (0OCyxkaeHUS, OOMEH
MHEHUSMHU, MO3TOBBIC IITYPMBI M HHBIE);

* BBIMOJHATH CBOIO YacTh pabOThI, AOCTUIaTh KayeCTBEHHOI'O pe3yjbTaTra IO CBOEMY
HATPaBIICHUIO U KOOPAHMHUPOBATH CBOU ACUCTBHSI C APYTUMHU WICHAMHU KOMAH/IbI;

* OLIEHUBATh KaYeCTBO CBOETO BKJIa/a B OOIIUI MPOIYKT IO KPUTEPUAM, CAMOCTOSITEIILHO
c(OpMYIIMPOBAHHBIM yYAaCTHUKAMU B3aUMOJICHCTBUS; CpPaBHUBATh PE3YyIbTATHl C HCXOIHOMN
3ajaueidl M BKJAQJ KaXJIOro 4YjeHa KOMaHIbl B JOCTHMIKEHHE pEe3yNbTaToB, Pa3AeisaTh chepy
OTBETCTBEHHOCTH U MPOSBIISATH TOTOBHOCTH K IPEIOCTABICHUIO OTUETA MEePe]I TPYIIION;

* OBJAJAETh CHCTEMOM YHHUBEpPCAIbHBIX KOMMYHUKATUBHBIX JEWUCTBUH, KOTOpas
obecnieunBaeT C(HOPMUPOBAHHOCTh COLMATBHBIX HABBIKOB W 3MOIMOHATHHOTO WHTEIUICKTA
oOyyJaronuxcs.

Yuueepcanvnvie pecynamugnuvie oeiicmeusn

Camoopeanuszayusi:

* BBISIBJIATH MPOOJIEMBI JIJISl PEIICHUS B )KMU3HEHHBIX U YUEOHBIX CHUTYallUSX, UCTIOIB3YS
OHMOJIOTHYECKHE 3HAHHUS,

* OPUEHTUPOBATHCS B PA3IMYHBIX TMOJXOAAX MPUHATHS PENICHUN (MHIUBUIYaTbHOE,
MPUHSITHE PELICHUs B TpyIIe, IPUHATHE PELIEHUI TPYyIoif);

* CAMOCTOSITEIbHO COCTABIISITh AITOPUTM PEUICHHs 3a1a4dul (WM €ro 4acTh), BEIOMpATh
croco0 pemeHuss ydeOHOW OHOJIOTHYECKON 3amadyud ¢ y4€TOM MMEIONIUXCS PEeCcypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH MPEAJIaraéMble BApUAHTHI PEIICHUI;

* COCTaBJIATH IUIaH JAEWCTBUN (IJIaH peaju3alid HaMEYeHHOIO ajJrOpUTMa pEHICHHS),
KOPPEKTUPOBATh TMPEAJIOKEHHBI AITOPUTM C YYETOM TONTYYCHHS] HOBBIX OHOJIOTHYECKHX
3HaHWI 00 U3y4aeMoM OMOJIOTHYECKOM 0OBEKTE;

* lenaTh BEIOOp M OpaTh OTBETCTBEHHOCTD 32 PELICHHUE.

Camorxonmpons (peghrexcus):

* BIIAJICTh CIIOCOOAMH CAMOKOHTPOJISI, CAMOMOTHUBAIIUU U Pe(IICKCUY;

* JaBaTh a/ICKBaTHYIO OIIEHKY CUTYalluH U Mpejiarath IiaH e€ N3MEeHEeHUS;

* YYUTHIBATh KOHTEKCT U MPEABUACTHh TPYTHOCTHU, KOTOPhIE MOTYT BO3HHKHYTH IPHU
pemieHnd y4yeOHOM OMONOrMYEcKOM 3aJayu, aJanTHpPOBaTh pEHIeHHEe K MEHSIOUUMCS
00CTOSTEILCTBAM;

* OOBSICHATH MPUYUHBI JOCTUKEHUS (HEJOCTHKEHUS) PE3yIbTaTOB JAESITEIbHOCTH, 1aBaTh
OIICHKY TPHOOPETEHHOMY OIIBITY, YMETh HAXOJUTh MMO3UTUBHOE B MPOHU3OIIESAIICH CUTYaINH;

* BHOCUTh KOPPEKTHBBI B JI€ATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENILCTB,
M3MEHUBIIUXCS CUTYAIllUd, yCTAHOBJICHHBIX OIUOO0K, BOSHUKIIUX TPYIHOCTEIH;

* OIICHMBATh COOTBETCTBHE PE3yJIbTaTa LIEJU U YCIOBHUSM.

OMoyuoHanbHull UHMENNeKm.

* pa3nuyath, Ha3bIBaTh U YNPABIATH COOCTBEHHBIMU SMOLUSIMU U SMOILUSMU JAPYTHUX;

* BBISIBIISITH M AHATTU3UPOBATH MIPUYMHBI SMOIIHIA,

* CTaBUTH ceOsl Ha MECTO JAPYroro 4eaoBeKa, IOHUMaTh MOTUBBI U HAMEPEHHUSI IPYTOro;

* PEryJIMpOBaTh CIIOCOO BBIPAYKEHHS SMOLIUH.

Ipunsmue cebs u Opyeux:

* OCO3HAHHO OTHOCHUTHCS K IPYTOMY YEJIOBEKY, €r0 MHEHUIO;

* IPU3HABaTh CBOE MPaBO Ha OIMIMOKY U TAKOE K€ MPaBO APYroro;

10



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

* OBJIQJIETh CHCTEMON YHUBEPCAIbHBIX Y4YEOHBIX PETYIATHUBHBIX JEHCTBUH, KOTOpas
oOecrieunBaeT (OPMHUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSS MO3UIIHS
JUYHOCTH), W JKU3HCHHBIX HABBIKOB JIMYHOCTU (yIpaBlIeHUs COOOH, CaMOIUCIUIUIHHEI,
YCTOMYMBOTO TIOBEJICHHUS).

Ilpeomemnvimu pezynomamamu uzyuenus npeomema «buonozusa» e 10 knacce
AGNAIOMCA CNIEOyIOUjUe YMEHUA:

1) chopmMupoBaHHOCTh TPEACTABICHUN O POJU M MECT€ OHOJIOTMH B COBPEMEHHOM
HAyYHOW KapTUHE MHUpA; TOHMMaHWE pOJM Ouonormu B (QOPMUPOBAHUU Kpyroopa u
(G yHKIIMOHAIBLHOW IPaMOTHOCTH YeJIOBEKa JIJISl pElIeHHs] TPAaKTUYECKUX 3a/1ay;

2) BNIaJicHWE OCHOBOMOJATAIONIMMHU TOHSITUSIMH W TIPEJCTABICHUSIMH O KUBOU TPUPOJIE,
e ypOBHEBOM oOpraHM3alii ¥ SBOJIOIMH;, YBEPEHHOE TOJb30BaHUE OHOJIOTHYECKON
TEPMUHOJIOTUEN U CUMBOJIMKOM;

3) BiajgeHHe OCHOBHBIMM METOJAaMH HAy4YHOTO I[IO3HAHUS, HWCIOJIb3YEeMbIMU MpU
OMOJIOTUYECKNX WCCIEAOBAHUAX JKUBBIX OOBEKTOB M OKOCHUCTEM: OIMHCAHHE, H3MEPEHHE,
poBeJIcHNE HAOIIOACHUI; BBISIBJICHHE U OIICHKA aHTPOTIOI'€HHBIX U3MEHEHUN B IPUPOJIE;

4) copMUPOBaHHOCTh YMEHUN OOBSICHATH PE3yIbTaThl OMOIOTUIECKUX IKCTICPUMEHTOB,
peliaTh IeMeHTapHble OMOIOrHYecKUe 3a/1auH;

5) chopmMupoBaHHOCTE COOCTBEHHOW TMO3HMIIMKA IO OTHONIEHUIO K OHOJOTHYECKOM
uH(pOpMalKH, MOJIy4aeMOM U3 pa3HbIX UCTOYHUKOB, K TNI00AIBHBIM 3KOJOTHYECKUM IpobiieMaM
U TIYTSAM UX PEIICHUS.

Ilpeomemnvimu pesynomamamu u3zyyenus npeomema «buonozua» ¢ 11 knacce
ABNAIOMCA CNIEOYIoOuiue YMEHUA:

e OOBACHATH: pONb OWOMOTUM B (POPMHUPOBAHUM HAYYHOTO MHUPOBO33PEHUS; BKIAJ
OMOJIOTHYECKUX TEOpHi B (H)OPMUPOBAHHE COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTHHBI
MHUpa; EAWHCTBO JKMBOW U HEKUBOW MPHUPOIBI, POJACTBO JKUBBIX OPraHU3MOB;
OTPHLIATEJIBHOE BIIMSHUE AJIKOTOJIs, HUKOTHHA, HAPKOTMYECKHX BELIECTB Ha pa3BUTHE
3apojpllia 4YeJOBEKa; BIMSHME MYTarcHOB Ha OpPraHM3M YeJOBEKa; B3aWMOCBSI3H
OpPraHU3MOB U OKpPY’KaIOLIEeH Cpeibl; MPUYHUHBI YBOJIOLHH;

e Pemare s1eMeHTapHbBIE OMOJOTHMYECKHE 3aJauyd; COCTABIATH JJIEMEHTAPHBIE CXEMBI
CKpELIMBAaHUS U CXEMBbI [IEPEHOCA BELIECTB U SHEPTUU B SKOCHCTEME;

e OmnuceBaTh 0cobelt Buaa mo MophOIIOTHYECKOMY KPUTEPHUIO;

e BbuBuATe npucnocoOaeHns OpraHu3MOB K cpefe OOUTaHMsI, UCTOYHUKH MYTareHOB B
OKpY’KalolIel cpesie, aHTPOIIOTeHHbIE M3MEHEHUS B SKOCHCTEMaX CBOEH MECTHOCTH;

e CpaBHMBaTh: OHOJOTMYECKHE OOBEKTHI, IMPOLECCHl U [JelaThb BBIBOABI HAa OCHOBE
CpaBHEHHS;

e AHanu3MpOBaTh U OLIEHUBATh PA3JIMYHBIE FMIIOTE3bl CYIIHOCTU >KU3HHU, IPOUCXOXKICHHS
KHU3HH M 4YelloOBeKa, IJI00aJbHBIE 3KOJOTMYECKHE MpOoOJieMbl W MYTH HMX pPELICHHS,
MOCJIC/ICTBHSI COOCTBEHHOMU JEATEILHOCTH B OKPYXKAIOIIEH CpeJie;

o Haxomutes wuHpoOpMammio o OHOJOTHMUECKUX OOBEKTaX B pa3IMYHBIX HCTOYHHUKAX
(Y4eOHBIX TEKCTaX, Hay4HO-IIOMYJIAPHBIX H3JIaHMIX, KOMIIBTEPHBIX 0a3ax JaHHBIX,
pecypcax MHTepHeTa) M MPAKTUYECKH UX UCIOIB30BATh;

TEMATHYECKOE IINTAHUPOBAHUE

10 KJJACC (35 HACOB)
Ha3zeanue Tema ypoxa Ocnoenvie euowt oeamenvnocmu | Henonv3oe
pazoena odyuarowuxcs anue
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odopyoosa

HUA
uenmpa
«Touka
Pocmay
Beeoenue 6| 1. Copepxanne u | Ciymanue oObsICHEHUH yaUTes.
Kypc ob6wen | ctpyktypa  kypca | CaMmoctosTenbHast paboTa ¢ y4eOHUKOM.
ouonozuu (4 | obmeit Ouomorum.
u). OcHOBHBIE
CBONCTBA )KU3HMU.
2. YpoBHH DJIEKTPOHHBI
Pabora ¢ pa3naTouHbIM MaTepHaIOM.
OpraHu3aIu . € TaONHIbl H
N Caymanue oObsCHeHUN YIUTEI.
KUBOM MaTepHH. TTaKaThl.
CamocrosiTenpHas paboTa ¢ yUeOHUKOM.
3. 3navyenue | Ciaymanue oObICHEHUN YIUTEIS.
MPaKTHYECKOU CamocrosiTenpHast paboTa ¢ yUeOHUKOM.
OHMOJIOTHH. OTbop ® cpaBHEHHE MaTepuana IO
MeTto bl HECKOJIbKUM UCTOYHHUKAM.
OMOJIOTUIECKIX
HUCCIIETOBAHUN.
4. XKupoit mup wu | Cinymanue oObSICHEHUN YIUTEINS.
KyJIbTYpa. CamocrosiTenpHast paboTa ¢ yUeOHUKOM.
Pabota ¢ kaproukamu.
Pabota B mapax.
Bbuocghepnorii | 1. VYyenue o | Cnymianue oOBSICHEHUH yauTeIS.
Ypo8eHb ouocdepe. Pabota B mapax.
acusnu (7 u). Pabora B rpymnmax.
2. IIpoucxoxaeHue
Pabora ¢ pa3naTouHbIM MaTepHaIOM.
’KHBOTO BEILIECTBA. o
Caymanue oObSCHEHUN YIUTEI.
CamocrosiTenpHast paboTa ¢ yUeOHUKOM.
3. buonoruueckas | Ciymanue oObsICHEHUH YUUTEIS.
ABOJTIOIUS B | CaMocTosiTeNnbHAs paboTa ¢ YYCOHHKOM.
pa3BUTUHU Pabota ¢ kaproukamu.
ouocdepsl. Pabota B mapax.
Pabora B rpymnmax.
[ToaroroBka K KOHTPOJILHOM padoTe.
IToBTOpEHME NPONAEHHOIO MaTEPHUAIIA.
4.  KontponwHas | Pemenne 3aganuii KOHTPOIBHOM paOOTHI.
pabota Ne 1.
5. buocdepa kak | Ciymanue oObICHEHUH yaUTEIS. DIIEKTPOHHBI
riio0aapHas Pemenue 3amauy. € TaOJuIel U
AKOCHCTEMA. PaGora B mapax. MJIaKaThI.
Kpyrosopot OcraBieHue Kiacrepa.
BEIIIECTB B | Paz0op kmactepa y 1ockH.
IPUPOJIE.
6. UYenoBek Kak
Pabota ¢ pa3naTOYHBIM MaTEpUAJIOM.
KUTENh Ouochepsl .
Cnymanue oObSICHEHUI yUUTeNs.
U €ero CcBA3b C
. CamocrosrenbHas paboTa ¢ yueOHUKOM.
PUPOIOH.
7. DKOJOTHYEcKue Pabora C
Pabota ¢ pa3aTOYHBIM MaTEpUAJIOM.
dakToppl W WX repOapHbIM
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3HAYEHUE. Crnymranue 0ObsICHEHUN YUUTETIS. MaTepuaioM
CamocrosTenbHas paboTa ¢ yueOHUKOM.
buozeoyenom | 1. buoreonenos | Pabota B mapax.
uuecKuii KaK ocoOsrii | PaboTa B rpymmax.
Ypo8eHb YPOBEHb Pabota ¢ yueOHMKOM.
Jcu3nu (8 ). | OpraHusalLuu Pabota ¢ pa3aTOYHBIM MaTEpUAJIOM.
JKM3HHM, OWO- M | 3amoJIHEHHE CBOJHOM TaOJIUIIbI.
HKOCHUCTEMA.
2. Ctpoenne wu | CocraBieHue OMOTEOIIEHO30B. DJIEKTPOHHBI
CBOMCTBa Paz6op crpoenus BI'LI. € TaONHIbl H
OuoreoreHo3a. Pabota B rpynmax. TJIaKaThl.
Pabora o kaproukam.
3. JlJabopaTopHas Pabota B mapax. [udposas
pabora Ne 1. PaGora c repbapusmu. naboparopus
«IIpucnocobnenno | BeisiBnenue 3aKOHOMEPHOCTEH | 10 3KOJIOTUHU
CTb PACTEHUH U MPUCTIOCOOJICHHOCTH pacTeHui U | (maTymx
KHUBOTHBIX K KUBOTHBIX K YCIIOBUSIM XU3HU B JIECHOM | OCBELIEHHOC
ycinoBusAM ku3HUA B | BI'T». TH,
JIECHOM dopmyarpoBaHUE BBIBOJIOB O | BIAXXHOCTU U
OHMOTeOIIeHO3E. nabopatopHoii padore. TEMIEpaTyp
bI)
PaGora C
repOapHbIM
MaTepUaIoM
4. CoBmectras | Ciymanue oObSICHCHUA YIUTEIIA.
XKU3Hb BHUAOB B | PaboTa ¢ yueOHUKOM.
OumoreoreHo3e. Pabota o yueOHBIM KapTaM.
ITonroToBka K KOHTPOJIBHOM paboTe.
5. Kontponbnas | Pemenue 3aanne KOHTPOJIbHONW paOOTHI.
pabota Ne 2.
6. [Tpuuunsr | PaGoTa B rpymmax.
YCTOMUMBOCTH Pabora ¢ yueOHUKOM.
OHMOIeOI€EHO30B. Pabota ¢ pa3marouHbIiM MaTepuagIoMm.
AHanu3 AHanu3 KOHTPOJILHOU PabOTHI.
KOHTPOJIbHOU HcnpaBnenne omuOOK, MOMYIICHHBIX HA
paboThL. KOHTPOJIBHOU padoTe.
7. 3apoxnenue u | Pabora B rpynmax. DJIEKTPOHHBI
CMEHa PaGora ¢ yaeOHUKOM. € TaONHIbl u
OHMOIeOI€EHO30B. Pabota ¢ pa3marouHbiM MaTepuagIoMm. [UIAKaThL.
8. Coxpanenue | Pabora B mapax. Hudposas
pazHOo0Opa3us Pabota B rpynmax. nabopaTopus
BI'LI. Caymanue oObsICHeHUN YIUTEI. 10 DKOJIOTUH
DKOJIOTHYECKHUE Pabota ¢ mpobiieMHBIMU BOTIPOCAMH.
3aKOHBI OOcyx1eHrne OTBETOB.
MPUPOIONOIB30BaH
sl
Honynayuonn | 1. Bun, ero Cnymanue oObSICHEHUI yUUTeNs. Pabota c
0-6U006011 KpUTEPHUH U CamocrosrenbHas paboTa ¢ yueOHUKOM. | repOapHBIM
YpoeeHb CTPYKTYypa. Pa6ora ¢ kaproukamu. MaTepuaIoM
arcusnu (16).
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2. JlaboparopHas Pabota B mapax. [udposas

pabota Ne 2. PaGora c repbapusmu. naboparopus

«Mopdonoruuecku | Pabota o MOP(OJIOTHUECKUM | TI0 IKOJIOTHH

€ KpUTEpuH, KPUTEPHUSIM. (maTumk

ucnoinb3yemsble pu | PaboTa Ha onpenenenre BUIOB. OCBEILIEHHOC

oTpeaeNeHuN dopmynrpoBaHUE BBIBOJIOB mno | T,

BHJIOBY. nabopaTopHoOU pabdoTe. BIIQKHOCTH M
TEeMIEpaTyp
bI)

PaGora C
repOapHbIM
MaTepUaIoM
3. Ilonmynsmusa kak P
aboTa ¢ pa3gaTOYHbBIM MaTepUaIOM.

(popma Caymanue oObsCHeHUN YIUTEI.

CYICCTBOBAHMA CamocrosiTenpHas paboTa ¢ yueOHUKOM.

BHIA, ocobas

reHeTHYecKas

cucrema u

OCHOBHasl €AMHMIIA

IBOJTIOIIVIH.

4, P DNEKTPOHHBI

aboTa ¢ pa3gaTOYHbBIM MaTepUaIOM.

Bunoo6paszoBanue C 6 . € TaONHIbl H

TyliaHue 0ObSICHEHUN YIUTEIs.

h IPOLECe | camocrosTenpHas pabota ¢ y4eOHUKOM. TI/1aKaTBL.

BO3HUKHOBEHHUS

HOBBIX BHJOB Ha

3emute.

5. Oramnbl | PaboTa ¢ pa3gaTouyHbIM MaTepUaIoM. DJIEKTPOHHBI

IIPOUCXOXKACHUS Pabota ¢ xaproii ypoka. € TabmuIBl U

YeJI0BEKa. 3akpenyieHue 3HaHu| 110 TEME. IJ1aKaThl.

ITonroroBka K KOHTPOJIBHOM paboTe.

6. Kontponbnas | Pemenue 3amannii KOHTPOJIbHOU pabOTHI.

pabota Ne 3.

7. UYenoBek kak | PaboTa ¢ pa3gaTtoyHbIM MaTepUaIoM.

VHUKaIbHBIA  BUJ | PaboTa ¢ kapToii ypoka.

KUBOH  TPUPOJBL. | AHAIIM3  OmMMUOOK, JONYIICHHBIX  Ha

Ananmus KOHTPOJIBHOHU padorTe.

KOHTPOJIbHOU

paloTHI.

8. Ucropus | Ciymanue o0ObICHEHUA YIUTEIIS.

pa3BHUTHS CamocrosiTenbHast paboTa ¢ y4eOHUKOM.

HBOJIFOLIMOHHBIX OTbop u cpaBHEHHE MaTepuana IO

UJei. HECKOJIbKUM HCTOYHHKAM.

9.  Cospemennoe | Pabota ¢ pa3gaTtogyHbIM MaTepuagIoMm.

y4eHue 00 | Cnymanue oObsCHEHUN YIUTEIS.

HBOJIIOIIHH. CeMHHapCKOe 3aHsTHE.

10. Pesynbrarer | PaboTa ¢ pa3matouHbiM MaTepuagoMm.

somon - U ee | Cnymanne 0ObICHEHUN YIUTES.

OCHOBHBIE CeMuHapckoe 3aHsTHE.

3aKOHOMEPHOCTH.

1. OcHoBHbIe | PaboTa ¢ pa3gaToyHbIM MaTepUaIoM.

HaIpaBIICHUS Cnymanue 0ObSICHeHUI yUUTEs.
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DBOIIOLUH.

CeMUHApCKOE 3aHSTHE.

12.  Ocobennoctu
MOMYJISILIIOHHO-

BUJOBOIO ypOBHA
*Ku3Hu. Becemupnas
CTpaTeruss OXpPaHbI
MIPUPOIHBIX BUJIOB.

Caymanue oObsCHEHUN YIUTEI.

Pabota ¢ mpo6ieMHBIMU CUTYAITUSIMH.
Pazbop mpemioxeHuit 1o  oxpaHe
IPUPOIHBIX BUIOB.

13. O0o0wenne u

IloBTOpEHME MPONAEHHOIO MaTEpHUAIA.

CUCTEMATH3AIHA Pabota B mapax.
3HAHUH. CamocTtosTenpHas pabora 1o
KapTOYKaM.
ITonroToBka K KOHTPOJIBHOM paboTe.
14. O600menue u | [ToBTOpeHME MPOHIEHHOTO MaTepHaa.
CHUCTEMAaTU3aLHs Pabora B mapax.
3HaHUW 1O Kypcy | CaMmocTodTenbHas paborta o
O6uosnoruu B 10 | KapTOUKaAM.

KJ1acce.

IToaroroBka K KOHTPOJILHOM paboOTe..

15. Hrorosas | Pemenne 3anannii KOHTPOJIBLHOM paOOTHI.
KOHTpPOJIbHAs
pabora.
16. Anamms | Pabora Hax omnOKamu.
KOHTPOJIbHOU Paz6op 3a1anuii KOHTPOIBEHON PAOOTHL.
paboTHI.
11 KIIACC (34 YACA)
Haszeanue Tema ypoka Ocnoegnvie 6uowt oeamenvnocmu | Hcnonvzos
pazoena ooyuarowuxcs anue
0oopyoosa
HuUus
uenmpa
«Touka
Pocmay
Opzanuszmenn | 1. Oprannzmennsiii | Ciiyimanvue oObsICHEHUH yauTes.
blit  yposens | ypoBeHb Xu3HM H | CamocTosiTenbHas paboTa ¢ yaeOHUKOM.
acusnu (17 ). | ero poJib B
PUPOJIE.
2. OpraHusMm Kak Pa6 DJIEKTPOHHBI
HOCHCTEMA. Ca 0Ta C PasiaTO4HbIM MATEPUATOM. ¢ TAGUIIE! 1
TyliaHue 0ObSICHEHUN YIUTEIs.
Tpoueccer CamocrosTenbHas pabd 0 TIAKATHL.
paboTa ¢ yueOHUKOM.
KHU3ZHEICSITSILHOCT
Y MHOTOKJIETOYHBIX
OpPTraHU3MOB.
3. Pasmuoxenue | Ciymanue oObSICHCHUA YIUTEIIA.
OpPraHHU3MOB. CamocrosrenbHas paboTa ¢ yueOHUKOM.
OmnonorBopenue u | OT00p M CpaBHEHHE Marepuaga IIo0
€ro 3HaYCHHE. HECKOJIbKUM UCTOYHHKAM.
4. Pa3zButne | Cnymanne o0bsICHEHUN YIUTEIS. DIIEKTPOHHBI
opraHusma ot | CamocTosiTenbHas paboTa ¢ y4COHMKOM. | € TaOJIUIBl U
3apOXKICHUS no | Pabora ¢ kaproukamu. TUTAKATHI.
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CMepTH Pabota c nmpezenTamuei.
(oHTOrEHE3). ITpocMoTp BuaeohparMeHToB.

5. W3 wucropum | Ciymanue oObICHCHUA YIUTEIIA.
pa3BUTHS Pabora B mapax.

TCHETUKH. Pabota B rpynmax.

Pemenue reneTnyeckux 3aaad.

6. H3meHYMBOCTH DJIEKTPOHHBI
Pabora ¢ pa3naTouHbIM MaTepHaIOM.
MIPU3HAKOB . € Ta0JIuIbl U
Craymanue oObsCHeHUN YIUTEIS.
opranusmMa # ee ITaKaThl.
CamocrosiTenpHas paboTa ¢ yueOHUKOM.
THIIBIL. PaGora C
PaGota ¢ TONOTHUTENEHBIM MaTEPHATIOM.
repOapHbIM
MaTepUaIoM
7. T'enermueckue | CiymaHue oObSICHCHUN YIUTEIIA. DJIEKTPOHHBI
3akoHOMepHOCTH, | CamocTosTeNnbHas paboTa ¢ yueOHUKOM. | € TaOJIuIbl U
OTKPBIThIE I'. | PaGora ¢ kapToukamu. TIJIaKaThI.
Menpenem. Pabora B mapax.
Pabota B rpynmax.
Pemienue renernueckux 3amad.
8.  Hurubpumnoe | Crnymranue oObsICHEHUN YUUTETIS.
CKpEeLIMBaHHUE. Pemenne mocTaBiIeHHBIX 3a/1a4.
Pabota ¢ yueOHMKOM.
PaGora B mapax.
Pabota B rpynmax.
Pemenue renernueckux 3amad.
0. Pemenue | Cnymanue oObSICHEHUHN YIUTEIS.
TCHETHUUYECKUX Pemenne reHeTrueckux 3ajad.
3a;ay. Pabota B mapax.
Pabora y mocku.
10. JlaGoparopnas | PaboTa B mapax.
pabora  Ne 1. | BeimosiHeHnE 3ajaHull O PELIECHUIO
«Pewmenue TeHETUYECKUX 3a/1a4.
AKCIIEPUMEHTATIBH
BIX  33Ja4y 1O
TCHETUKE.
11. T'enermueckue ONEKTPOHHBI
Pabota ¢ pa3naTOYHBIM MaTEpUAJIOM.
OCHOBBI CEJIEKLIUH. . € TaONHIbl H
Caymanue oObSCHEHUN YIUTEI.
Bxuan H. n. IIaKaTEL.
CamocrosiTenpHas paboTa ¢ yueOHUKOM.
Basuiiosa B
pa3BuTHE
CEJICKITUH.
12. I'enetuka mona | Pabora B mapax. ONEKTPOHHBI
u  HacnemoBaHue, | Pabora B rpymmax. € TaOJuIel U
CLIETJIEHHOE c | Pemenne reHernyeckux 3aaad. TUTAKaThI.
IOJIOM.
13. Pabota ¢ npe3zenTanuei. DJEeKTPOHHBI
Hacnencresennsle Pabota ¢ yueOHMKOM. € TaOJuIel U
0ore3nu genoBeka. | Pazbop TEHETUYECKUX 0oJe3Hel | mIakarkl.
YeloBeKa.
[TpocmoTp BuaeopparMeHToB.
OO6cyXaeHre MoTydeHHBIX 3HAHHUH.
14. MenmunuHckas ONEKTPOHHBI

PaboTa ¢ pa31aTOYHBIM MaTEpUAJIOM.
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reHeTHKa u | Cnymanue oObSICHEHUI yUUTeNs. € TabnuIbl U

TOCTUKEHUS CamocrodrenbHas padoTa ¢ yueOHUKOM. | TUIAKATHI.

OMOTEXHOJIOTHH.

15. TsopuectBo B | PabGota ¢ pa3gaTouHbIM MaTepHaIoOM.

XKU3HM denoBeka W | CiymaHue oObSICHEHUN YIUTES.

o01iecTBa. CeMuHapckoe 3aHsTHE.

CocraBieHue NpoeKTa.
ITonroToBka K KOHTPOJIBHOM paboTe.

16. KontponwHas | Pemenne 3aganuii KOHTPOILHOM paOOTHI.

pabora Ne 1.

17. HapcTtBo | Ciymanue oObICHEHUN YIUTEIS.

Bupycsl. PaboTa ¢ JONOTHUTENBHBIM MaTEPHATIOM.

Bupychbie Cocranenue knacrepa.

3a00JIeBaHUS. Paz6op BHUPYCHBIX 3a00JIeBaHUH.

Ananmus DNeKTPOHHBIC TAOIUITHI U TIJIAKATHI.

KOHTPOJIbHOM Pabora c BuneopparmeHTamu.

paboTHI.
Knemounwii 1. Knerounsiii | Ciymanue o0ObsICHEHUH yUUTEIS. ONEKTPOHHBI
YposeHb YPOBEHb CamocrosTenbHas paboTa ¢ yaeOHUKOM. | € TabJIulbl U
Jrcusnu (7 ). | OpraHu3aluu OTbop W cpaBHEHHE MaTepuana IO | MIAKATHIL.

KUBOM MaTepuu M | HECKOJbKUM HCTOYHUKAM.

ero poib B

IPUPOJIE.

2. Knerka u ee | Pabora B mapax. Muxkpockon

CTpPOCHHE. Pabota B rpynmax. udpoBoi,

Opranonnel  kak | CocTaBiieHHE OMOPHOI TaOIHUIIBI. MUKpOIIpena

CTPYKTYpHBIE Crnymranue 0ObsICHEHUN YUUTETIS. patbl

KOMIIOHEHTBI IIpoBepka 3HaHUM.

[[UTOTIJIA3MBI.

3. Knerounsiii | Ciymanue o0ObsICHEHUH yUUTEIS. ONEKTPOHHBI

LIUKIJL. Henenune | Pabota ¢ MOIyIbHBIMU TAOJIHIIAMH. € TaOJuIel U

KIeTKH — MuTo3 | | Pabora c OMOJIOTUYECKHM | TIAKATHI.

MeHo03.

KOHCTPYKTOPOM.

4. Crpyktypa u

Crnymranue oObsICHEHUN YUUTETIS.

byHKIAN CamocrosrenbHas padoTa ¢ yueOHUKOM.
XPOMOCOM. Pabota ¢ kapToukamu.
3. Hcropus

pa3BUTHA HAYKH O
KJIETKE.

Pabota ¢ pa3naTOYHBIM MaTEpUAJIOM.
Crnymranue oObsICHEHUN YUIUTETIS.
CamocrosTenbHas paboTa ¢ yueOHUKOM.

6. TapmoHuss wu
11eecoo0pa3HoCTh
B JKMBOU MIPUPOJE.

Pabora ¢ pa3naTouHbIM MaTepHAaIOM.
Craymanue oObsSCHEHUN YIUTEI.
CamocrosiTensHast paboTa ¢ yUeOHUKOM.
CemuHapckoe 3aHATHE.

IToaroroeka K OMOJIOTHYECKOMY
TECTUPOBAHUIO.
7. buomornueckoe | Pemenne  3amaHuii OMOJIOTHYECKOIO
TGCTI/IpOBaHI/Ie 10 TGCTI/IpOBaHI/I}I.
riaee 2.

Monekynapu
blil  YPOGEHD
acuznu (10 u).

1. MonexynspHslii
YPOBEHb  JKU3HH:
3HAa4YEeHUE U POJb B

Pabora ¢ pa3naTouyHbIM MaTEpPHATIOM.
Crnymranue 0ObsICHEHUN YUUTETIS.
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MIPUPOJIE. CamocrosiTenbHast paboTa ¢ yUeOHUKOM.
Pab6ora B rpymnmax.
OO6cCyKaeHne BOITPOCOB.
2. OcHOBHbIE p DIIEKTPOHHBI
aboTa ¢ pa3JaToYHBIM MaTePUATIOM.
XUMHUHCCKHC . | Cmymanue oObICHEHUI YIUTEIIA. € Tabmuupl 1
COCMHCHIA KUBOU | )\ 10cTosTENBHAS paboTa ¢ y4eOHUKOM. TITaKaTBI.
MATCPHH. Pabota B rpynmax.
Crpykrypa u
byHKIIH
HYKJICMHOBBIX
KHCJIOT.
3. [Tponeccrr | Crymanue o0bsICHEHUH YUUTEIS. ONEKTPOHHBI
cuHTe3a B JKMBBIX | CamMocTOsATeNbHAs padoTa ¢ YAeOHUKOM. | € TaOJUIbl U
KJIETKAaXx. OTbop ® cpaBHEHHE MaTepuana IO | MIAKATHIL.
HECKOJIbKUM UCTOYHHUKAM.
3anoaHeHne ONOPHOM TaOIHUIIB.
4. [Tpomieccrl | PaboTa ¢ pa3gaTouyHbIM MaTEPHAIOM. DJIEKTPOHHBI
ouocunTesa Oenka. | Pemenne 3amaud. € Ta0JIuIbl U
Crnymranve 00bsICHEHUH YIUTEIIS. TIJIAKaThI.
Pabora c OouonornuecknmM | buonmorngeck
KOHCTPYKTOPOM. 15051
KOHCTPYKTOP
5. Monekynsipasle | Pabota ¢ pa3gaTouHbM MaTepHaIoM.
MPOLECCHI Pemrenue 3agau.
pacuieneHus. Cnymanue oObSICHeHUI yUUTENS.
Pabota B mapax.
6. Xumnueckoe | Crymanue o0ObsICHEHUH yUUTEIs. ONEKTPOHHBI
3arpsi3HEHUE CamocrosiTenpHas paboTa ¢ yueOHUKOM. | € TaOJHIIBI U
OKpY’Karomien OTbop W cpaBHEHHE MaTepuana IO | MIAKATHIL.
Cpensl KaK | HECKOJIbKMM HCTOYHUKAM.
riobanpHas CemuHapcKoe 3aHsTHE.
IKOJIOTUYECKAast Pa3bop mpemnmoxkennii mo Ooprbe C
npobiema. Bpems | skomorudeckumu npoOIeMamu.
9KOJIOTUYECKON
KYJIBTYPBHIL.
7. 3akmtouenue: | Cinymanue oObsICHEHUN YUUTETIS.
CTPYKTypHBIE CamocrodrenbHas padoTa ¢ yueOHUKOM.
YpOBHU OTbop u cpaBHEHHE MaTepuana IO
OpraHHu3aIu HECKOJIbKUM UCTOYHHUKAM.
YKWBOUW MaTEpHUU.
8. O6o06menne | PaboTa ¢ pa3qaTOYHBIM MaTEPUATIOM.
3HaHUW 1O Kypcy | Pemenue 3agauy.
ouosiorun 11 | 3akpenneHue 3HaHUI 110 TEME.
KJjiacca. IToaroroBka K KOHTPOJILHOM paboTe.
0. Hrorosas | Pemenue 3aiannii KOHTPOJIBHOM PaOOTHI.
KOHTPOJIbHAs
pabora.
10. Amnanus | McnpaBienue ommooxK.
KOHTPOJIbHON Pa36op 3amanuii KOHTPOJIBHOU PAOOTHI.
paloTHI. Caymanue oObsICHeHUN YIUTEIS.
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