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1.I1osicHUTeIbHASA 3aNIHCKA

JlanHas mporpamma 1o OWOIIOTMHM OCHOBHOTO 00mero oOpa3oBaHHs pa3zpaboTaHa B
COOTBETCTBUM ¢  TpeOoBaHMsMH  OOHOBIEHHOTO  (DexepasbHOTO  TOCYJAapCTBEHHOTO
00pa3oBaTeNbHOTO CTaHJIapTa OcHOBHOro obmiero odpazoBanus (PI'OC OOO) u ¢ yuérom
[IpumepHOiT OCHOBHOM 00pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOTO 061iero oopazoanus (ITOOIT
OOQO) . Ilporpamma HampaBieHa Ha (POPMHUPOBAHHE €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH
ydaluxcss ¥ OPTraHU3aIMi0 M3ydeHHsl OMOJOTMH Ha JesTeNFHOCTHOH OCHOBE . B mporpamme
YUUTHIBAIOTCSI BO3MOXKHOCTH TpeaMera B peanusaimun  Tpeboanuit dPI'OC OO0 «
TUTAHUPYEMBIM, JIMYHOCTHBIM M METAIpPEAMETHBIM pe3yabTaTaM OOYYeHUs, a TAKKe peaTu3alius
MEXIIPEIMETHBIX CBSI3eH €CTECTBEHHO-HAYYHBIX YUYEOHBIX NPEIMETOB Ha YPOBHE OCHOBHOTO
obmero oOpa3oBanus . [IporpamMma BKIIOYAaeT pachpeiesieHHe COJEPKaHUs y4eOHOTO
MaTepuasia 1o KjaccaM M NPUMEpPHBIA 00bEM Y4eOHBIX YacOB JUIsl U3Yy4EHUs Pa3leloB U TeM
Kypca, a Takke PeKOMEH]IyeMYIO MOCIIEI0BATEIbHOCTh U3YYeHHsI TEM, OCHOBAHHYIO Ha JIOTHKE
Pa3BUTHS IPEIMETHOTO COICPKAHUS ¢ YIETOM BO3PACTHBIX 0COOEHHOCTEH 00yJaromuxcs .

Ha 6asze mentpa «Touka pocrta» oOecreunBaeTcs peanusamnus 00pa3oBaTEIbHBIX
IpOrpaMM E€CTECTBEHHO-HAYUYHOW M TEXHOJOTHMYECKOH HampaBIeHHOCTEH, pa3pabOTaHHBIX B
COOTBETCTBUM C TpPeOOBaHUSAMHU 3aKOHOJATENbCTBA B cdepe 00pa3oBaHUS U C YUETOM
pexomenaanuii PenepanbHOro oneparopa yueoHoro npeamera «buonorus». O6pa3oBaTenbHas
IporpaMMa IO3BOJIIET UHTETPUPOBATh pealn3yeMble MOAXO/Abl, CTPYKTYPY U COJEp>KaHUE Mpu
opranuzanun odyuenus xumuu B 10-11 kiaccax, BRICTpOGHHOM Ha 0ase JII000ro M3 JOCTYIHBIX
yaeOHO-MeTonuuecknx  koMmiwiekcoB (YMK). Hcnonb3oBanue oGopynoBanus «Touka
pocta» npu peanuszanuu nanHor Ol mo3BoseT co3aTh YCIOBHS:

. JUTSL pacIIUPEHUs] COACPKAHUS IIKOJIBHOTO OMOJIOTHYECKOr0 00pa3oBaHus;

. JUIS TIOBBIIICHUS TIO3HABATENILHOW AKTUBHOCTH OOYYaIOIIMXCS B €CTECTBEHHO-
Hay4YHOU 00J1aCTH;

. JUIs  pa3BUTHA JMYHOCTH peOEHKa B Tmporecce oOydeHHss OWOJIOTHUH, €ro
crocobHocTell, (GOpPMUPOBAHUA U YAOBIETBOPEHHUS COLUAIBHO 3HAYUMBIX HWHTEPECOB U
MOTpeOHOCTEH;

. UIsE paboThl € OAApEHHBIMHM IIKOJbHUKAMHU, OpraHU3allMd WX pPa3BUTUS B
pa3IUYHBIX 00JaCTIX 00pa30BATEIIBHOM, TBOPUECKOH S TEILHOCTH.

OO0wmas xapakrepucTuka y4eOHoro npeamera «buosorusn»

VYueOusblii mpenmer «buojorus» pa3BUBaeT MPEICTABICHHUS O TO3HABAEMOCTH >KUBOM
IPUPOJBI U METOJaX €€ MO3HAHMS, OH IMO3BOJSET COPMHUPOBATH CUCTEMY HAaYYHBIX 3HAHHH O
KHUBBIX CHUCTEMaX, YMEHHUS MX MOJy4yaTh, IPUCBAUBATH U MPUMEHSITH B )KU3HEHHBIX CUTYAIUSX .
buonoruueckast moaroroBka odOecreyrBaeT NOHUMaHNWE OOYYalOUIMMMCS HAayYHbIX HMPHUHIIUIIOB
YeJI0OBEUECKONW JEATeIbHOCTH B INPHUPOJE, 3aKJIaJbIBAET OCHOBBI 3KOJIOTMYECKOH KYIbTYpHI,
3JI0pPOBOTO 00pa3a KU3HH .

Ienamu uzyuenus 6uonozuu Ha ypoBHe OCHOBHOTO OOIIIETO 0Opa30BaHUs SBISIOTCS:

* (opMHUpOBaHHE CHCTEMBI 3HAHMH O TPHU3HAKAX M MpoIeccax KHU3HEIEATSIHHOCTH
OMOJIOTMYECKHX CHCTEM Pa3HOr0 YPOBHS OpraHU3aINH;

* (opMupOBaHHE CHUCTEMBI 3HAHH 00 OCOOCHHOCTSX CTPOCHMSI, JKU3HEACSITCIBHOCTH
OpraHu3Ma 4eJOBeKa, YCIOBHUAX COXPAHEHHUS €T0 3/10POBbS;

* (QopmupoBaHUE YMEHUI NPUMEHSATH METOJIbl OHMOJIOrMYECKON HAyKW MJI1 HU3YYCHUS
OMOJIOTMYECKHX CHCTEM, B TOM YHCIIE U OpraHu3Ma 4ellOBeKa;

* (hopMHpoBaHNEe YMEHHUI UCIIOIB30BATh UH(DOPMALIMIO O COBPEMEHHBIX JIOCTHIKEHUSX B
obmactu Ouonmoruu Ui OOBSICHEHUS TIPOLIECCOB W  SIBJICHHUH JKUBOM TPHPOABI U
KHU3HECATEILHOCTH COOCTBEHHOTO OPraHn3Ma;
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* ¢opMHpOBaHHE YMEHUH OOBSICHATH POJIb OMOJOTMHM B MPAKTUYECKOH IEsITeTbHOCTH
arofell, 3HaueHre OMOJOrMYecKOro pasHo- oOpas3us Al coxpaHeHHs! Ouocdepsl, MocieCTBUs
JeSITEIbHOCTH YeJIOBEeKa B IPUPOJIE;

* (opMupOBaHHE HKOJOTHYECKOW KYyIbTYpPHl B MEISIX COXPAaHEHHS COOCTBEHHOIO
3JI0POBbSI U OXPaHbl OKPYKAIOIIEH CPEIbI .

Hocmudsicenue yeneii obecneuusaemcsn peuienuem cieoyrouwux 3AJAY:

* NpHOOpeTeHHE 3HAHUU OOYyYAIOIMMHCS O KHBOM NPUPOZAE, 3aKOHOMEPHOCTSIX
CTPOCHUS, >KU3HEICITECIBbHOCTH M CPEeIooOpa3yromieid poM OpPraHW3MOB; YEJIOBEKE Kak
OMOCOIIMAILHOM CYILIECTBE; O POJM OHOJIOrMYECKOW HAayKH B IMPAKTHYECKOW JEATEIbHOCTH
JIIOJIEH;

* OBJIAJICHHE YMEHUSMHU MPOBOJUTH MCCIIEIOBAHUS C MCIOIH30BAHUEM OHMOJIOTHYECKOTO
000pyI0BaHUs U HAOIIOIEHHUS 32 COCTOSTHUEM COOCTBEHHOTO OPraHU3Ma;

* OCBOCHHME MPHEMOB pabOTHI ¢ OHOJOrHMUecKOr HH(pOpMalueil, B TOM dYHCIE O
COBPEMEHHBIX JIOCTHKCHUSAX B 00J1aCTH OMOJIOTHH, €€ aHaIu3 U KPUTUIECKOE OICHUBAHUE;

* BOCHUTAHHWE OHMOJOTMYECKHM M DKOJOTMYECKH TPaMOTHOM JIMYHOCTH, TOTOBOM K
COXpaHEHHIO COOCTBEHHOTO 3/I0POBBSI I OXPAHBI OKPYKAIOIIEH CPEIbI.

Mecto yueOHOoro npeamera «buoJsiorus» B yueOHOM IJIaHe
B cucreme oOmero o6pa3oBanusi «buonorusi» mnpu3HaHa 00S3aTENbHBIM Y4eOHBIM
IpeMETOM, KOTOPBI BXOOUT B COCTaB IpeaMeTHOW obmacti «EcTecTBeHHO-HAay4YHbBIE
npeaMeTbl». YUeOHbIM IJIaHOM Ha €€ M3ydeHue oTBefieHO 68 yueOHBIX yacoB — mo 1 4 B
menenro B 10-11kiraccax COOTBETCTBEHHO.

Conep:xanune o6pa3oBaHusi 0 rogaM 00y4eHUs
(mpakTuyeckas 4acTh y4eOHOro coZIepKaHus npeameTa yCWJIEHA
MaTepualbHOTeXHUYecKol 0a30ii nenTpa «Touka poctay.
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Beeoenue 6 kypc obwieit ouonozuu (4 u).

buonorus — nHayka o xusHu. Conepxkanue kypca. [lonsarue Ouocuctembl. CBONCTBA KHU3HU:
€INHCTBO XMMHUYECKOTO COCTaBa, OOMEH BEIIeCTB M SHEPruu, CaMOBOCIIPOU3BEIICHUE,
CIOCOOHOCT, K POCTY U Pa3BUTUIO, Pa3Apa)XKUMOCTh, AUCKPETHOCTb. CHenupUUIHOCTD
B3aMMOOTHOILIEHUIT OPTaHU3MOB CO CPEION.

[Tonsitue cTpyKTypsl U ee opranu3auuu. [IoHATHE CTPYKTYpHBIX YPOBHEH OpraHU3allUd KU3HU.
MHorooOpa3ue ypoBHEW OpraHW3aluy >KU3HU: MOJIEKYJISApPHBIN, KJIETOYHBIH, OpraHM3MEHHBIMH,
HOMYJAIIMOHHO-BUIOBON, OMOT€0LIEHOTUYECKUH, ONOCHEPHBII.

N3  wucropum Ouonormu. JIOCTWIKEHHsSI COBpeMEHHOW  Owosormu. MHTpoaykimus u
akkiuMaTu3anus. buorexnosmorusi. bruonnka. B3aumMocBA3b HayKu W NPaKTUKU. TpaguliMOHHbIC
MeTo bl Onosiornu. CoBpeMEHHBIE METO/IBI: MOJEIMPOBAHNE, MOHUTOPHHT .

Bompocsr mist obcyxaenus: 1. Uro Takoe kynpTypa? 2. OTpakeHHE B3aUMOICHCTBUS
YyelloBeKa M MPHUPOABI B PA3NIUYHBIX (hopMax KyiabTypbsl. 3. Posib kMBOW MpUpPOABI B Pa3BUTUU
KynbTypbl. 4. llepenava MOCTHKEHHU KyJIbTYyphl HOBBIM IOKOJICHHSM W B TIEPBOOBITHOM
oO1miecTBe.

Buocgepnuiit yposens scuznu (7 u).

[Monsitue Ouocdepsl. CtpykTypa Ouocdepsl. CoiictBa Ouochepsl. OCOOEHHOCTH >KUBOTO
BemectBa. DyHKIMM JKMBOIO BEIIECTBA: TIa30Bas, HHEPreTUYECKas, KOHIICHTPAllMOHHAas,
JeCTPYKTHBHAs, cpeoodpasytomas. Pois xuBOTO BemiecTsa B Ouocdepe.

PanHme rumote3sl O MPOUCXOXKIACHMU >KM3HU. buorenes m abworenes. CamoIpoM3BOIBHOE
3apokaeHue. I'mnmoresa mnaHcrepMuu. COBpEMEHHBIE THIIOTE3bl IPOUCXOXKIEHUS JKU3HU.
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[Ipenopranu3aMbl WM KoalepBaThl. XHUMHUYECKas W OWOJNOTHMYEcKas OHBOJIOLUHUA.  DTarmbl
BO3HUKHOBEHHS KHU3HHU.

Pormes mpokapuor B sBOomonmu ku3HM Ha 3emute. llonstue apomopdoza. I'ereporpodsr u
aBToTpodbl. Poith dykapuoT B 3BOIONMHU KuU3HU. DOpMBI Ha3eMHOU ku3HU. Hawano ucropuu
KU3HH.

buocpepa xak Oumocucrema. IlpomyrneHTbl, KOHCYMEHTBI, pEIyLEHTHl. buocdepa kak
skocuctema. [loHsTHE OMOJIOTHYECKOrO KpyroBopora. KpyroBopoT BeEIIECTB B MPHUPOJIE.
[Ipumepsl KpYrOBOPOTOB BEIIECTB B IPHUPO/IE.

IonsiTne o Hoocdepe. Drambl Bo3AeHCTBUS uenoBeka Ha Ouochepy. CrocoObl Bo3aeiCTBUSA
yelnoBeka Ha Ouocdepy. YcnoBus coxpaneHusi Ouocdepbl. OCOOCHHOCTH U 3HAUYCHUE
ouochepHoro ypoBHs. YemoBek kak (akrop B Ouochepe. HayuHas ocHOBa coOxpaHEHUS
ouocdepsl. 3a1aun yCTOMIHMBOTO PA3BUTHSL.

Cpenpl XM3HM OPraHM3MOB Ha 3eMJjie: BOJHAs, HAa3€MHO-BO3/YyIHAs, MOYBEHHAs U
OpraHu3MeHHas. DKOJIIOTWUYecKue (aKTOpel Cpenbl: a0uoTU4YecKue, OuoTHYECKHe U
AHTPOIIOTE€HHBIE. AHTPOINOTEHHBIE (PAKTOPHI: CO3ZHATENLHBIE U CIIyYaifHbIC.
buozeouenomuueckuii yposens yncusznu (8 u).

BI'l] kak wacte Omochepnl. OcoOEHHOCTH OHMOTEOIEHOTUYECKOTO YPOBHS KM3HHU. 3HAUCHUE
ouoreoreHoTHaeckoro ypoBHs xu3Hu. CoiictBa bI'Ll. Yuenue o bBI'Ll. Yuenne 06 s3xocucrteme.
Tpodudeckas ctpykTypa Ouoreoneno3a. Cetu nutanus. [lepBuyHas U BTOpUYHAsT MPOTYKITHUS.
[IpoctpanctBennsle cBsizu B BI'Ll. Ilonstne sipycHoctm u emkoctd Ouotona. I[lonsTue
3KOJIOTUYECKOW HULIU.

Tunel cBsizeil W 3aBUCUMOCTEH B OuoreorneHoze. BzanmHO mpucriocoOuTENbHBIE CBOWCTBA —
koananrtanus. [Tousitne Mumukpun. Bzanmasie agantanuu B 6uoreorieHo3e. KoaBoOIMOHHBIE
CBsI3M B OnoreorieHoze. MHoroodpaswue cBsi3eil B OMOreorneHose.

[lonsitue ycroitunBocTu OuoreorneHo3a. CBoiicTBa, ompexaenstomue ycroiunBocts bI'LI:
O0oraTcTBO BUJOBOTO COCTaBa M (hYHKIIMOHAJIbHOE pa3HOOOpasue, >KU3HEHHOE MPOCTPAHCTBO,
cpeloo0pa3yrolue CBOWCTBA BUOB, AaHTPOIIOT€HHOE BO3/IEHCTBUE.

[Nonsitue cmensl OuoreorieHo3a. Tumbl cmeH BI'Ll. IlepBuuHble W BTOPUYHBIE CYKIIECCHU.
Cyrounsie u ce3oHHbie u3MeHeHHs BI'Tl. Muoroo6pasue Boanbix BI'Ll. Tumsl BOAHBIX
sKocucteM. MHOrooOpasue 6MOreoeH030B CYIIH.

AnTporniorenHoe BiusHue. Ilytu coxpaneHuss OuoreorieHo3oB. Hawano ocBoeHus
npupoAsl JroApMU. Hayano KyabTypHOro OCBOE€HHs Ipuponbl. Hauamo HaydyHOro OCBOEHHS
npupobl. [IpombinnenHoe ocBoeHue npupoabl. Oco3HaHue poiu 4desnoBeka B mpupone. BI'LL
KaK UCTOYHMK OJIarOmoJTy4dus JI0JIeH. DKOJIOTHUYECKUE 3aKOHBI TPUPOIOTIOIB30BAHUSI.
Honynayuonno-eudoeoit yposens sxcusnu (16).

[lonstme Buma. Kpurepum  Buma:  MOpQOIOTHUYECKHH,  (QHU3HOIOr0-OMOXUMHUUECKUH,
reorpapuueckuii, 3KOIOTUYECKUN U penpoayKTUBHBIN. COBpeMEHHOE MpPECTaBICHHUE O BHJIE.
buonornueckas KOHIEMNIINS BHIA.

[omynsust kak ¢opma cymectBoBanus Bujaa. [lomynsauus xak xkomnoHeHT BI'LL. Iomynsuums
KakK reHeTuyeckas cuctema. Tunbl nonynanui. [lonynsunoHHble OCHOBBI 3BoNOLMH. [ToHsATHE
MHUKPOIBOJIIONUH. [[BUXKyIITHE CUITBI U (haKTOPHI DBOJIOIIUH.

[Monsitue BHmooOpa3oBanus. buopaznooOpasue. CrocoObl 00pa3oBaHus BHUIOB. [IpUUMHBI
BbIMUpaHus. llomeITku cucTemMaTH3anuu Ouojorudeckux BuaoB. CoBpeMeHHas cucrema
opranu3mMoB. CoxpaHeHue 6uopa3sHooOpasusl.

[Ipoucxoxnenue yenoseka. Otpsa npumatel. CemelictBo ['omunuael. HanpaBnenus sBononuu
cemeiictBa ['omuann. CtaHOBIEHHE YeoBeka Kak Buaa. OOIIas 3aKOHOMEPHOCTH HBOJIFOIIUN

YCIIOBCKA.



[omynsMoOHHBIE OCHOBBI aHTPOIIOTreHe3a. YHHUKabHasi 0COOEHHOCTh BUa YenoBeK pa3yMHBIM.
[Tonatue pac. Packl yenmoBeka: HerpoujHas, MOHTOJIOHWIHAs, €BponeouaHasd. [Mmoressl o
MIPOUCXOXKACHUN YEJIOBEKAa COBPEMEHHOTO BH/IA.

[lonsitne Oumonoruueckoit »Bosronuu. [loHsTHE KpeanmmoHusme U TpaHchopmuzme. Teopus
Yapmza JlapsuHa o0 osBosmonuu. POpMbl HW3MEHUYMBOCTH OPTraHU3MOB: OIpEJAeTeHHas M
HeomnpezeneHHas. [loHsTue HCKycCTBEHHOT0 0TOOpa M €CTECTBEHHOT0 0TOOpA.

®opMHUpOBaHUE CUHTETUYECKON Teopuu 3Botoluu. CoBpeMeHHash TEOpHs BOJIOLHUH KUBOTO
Mupa. DIJIeMEHTAapHbIE EIMHUIBI, JJIEMEHTAPHBI MaTepual M JIIEMEHTapHbIe (HAKTOPHI
9BOJIIOIMH. JIBIOKyIIME Cuibl 3BOMOUMUA. OCHOBHBIE TIOJIOXEHUS CHUHTETUYECKOM Teopuu
IBOJTIOIIHH.

Pesynbratel sBomronuu. BumooOpazoBanme. EcTecTBeHHass cucTeMa KHUBBIX OPTraHU3MOB.
DyKapHoThl U NpokapuoTsl. [IpucnocobsenHocTs U agantauus. OCHOBHbIE 3aKOHOMEPHOCTH
IBOJIIOLIMH.

buonornueckuit nporpecc. Apomopdos, uamoamanrtanus, obmas gerenepauus. OCHOBHbIE
HaIIPaBJICHUS BOJIIOLIUN.

Crnieun¢uka nonyasiiOHHO-BUOBOTO YPOBHS JKU3HHU, €0 CTPYKTYypa U OpraHu3anus. 3HaueHue
MOMYJISILIMOHHO-BUIOBOTO ypOBHs. DYHKIMOHAIbHASL POJb MOMYJIALUNA B HpHUpoje. JHAUECHUE
JUKUAX BUJOB pacTeHUil. 3HaueHHE AMKUX BHJIOB KHUBOTHBIX. ['€HODOHA M NpUUYUHBI rudenn
BUJIOB.

[ToBTOpEeHME MPOiiIeHHOr0 MaTepuaa Mo nepBoii 1 BTopoi riaBam. O600IIeHNEe U 3aKpeIUIeHHe
3HAHUN C IOMOIIBIO OMOJIOTMYECKOr0 TECTUPOBAHUSI.

[ToBTOpEeHHe mpoiiieHHOro MaTepuaia Mo TpeTbel U yeTBepToi riaaBam. O0oOIIeHNE U
3aKpeIuIeHUe 3HaHUH ¢ TOMOIIBI0 OMOJIOTHYECKOTO TECTUPOBAHMUS.
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Opzanuzmennslii ypoeens sxcusnu (17 u).
Oco0OeHHOCTH OPraHW3MEHHOTO YPOBHSI OpraHM3alUd >KU3HU. 3HAUEHHE OPraHU3MEHHOTO
ypoBHS B mpupoge. OpraHu3M — OCHOBHAsl JAMCKpETHas JKUBas €IUHULA. DBOJIOLHMOHHOE
YUEHHUE OPTaHU3MEHHOIO YPOBHS B IIPUPO/IE.
[Tonsitue 06 opranuzmax. CoiicTBa oprannsma. Opranusm kak Ouocucrema. Buasl perynsnuu
OpraHM3Ma: CaMOperyislus, TYMOpPAJIbHAs peryjisuus, HEpPBHas W HEPBHO-TyMOpajbHas
perynauus. MHOrokjaeTouHble opraHu3Mbl. OOMEH BEIIECTB M MpEBpallleHHs SHEpPruud B
opranusme. CUCTEMBI )KU3HEIEATENbHOCTH )KUBOTHOTO OpPraHU3Ma.
PazmHoxeHue: noaoBoe u 6ecronoe. Bunpl 6ecrnionoro pasmHoxkenus. OcoOEHHOCTH MOJIOBOTO
pasmMHokenus. [lon w  monoBele mnpu3Haku —opraHusMa. OmmoporBopeHue.  Bujsl
omonoTBopeHus. MckyccTBeHHOE OIUI0J0TBOpeHHE. [IBOHOE OIIOOTBOPEHUE IIBETKOBBIX
pacTeHuM.
Ilonstne 00  oHTOreHese. OMOpHOHANBHBIA  (3apOABINIEBBI)  MEPUOA  PA3BUTHUSA
MHOTOKJIETOYHOTO OpraHu3Ma — smoOpuorenes. [1ocTaMOpHoHaNbHBIN, WK 1TOCIE3apOIbIIIEBbIH,
nepuoa. Ctaauu B3poCiIoro opraHu3ma.
3apoxaenue reHetuku. Paboter ['peropa Mennens. XpoMocoMHasi TeOpUsi HACJIEICTBEHHOCTH.
Ocuosubie nonoxenus: XTH. OtHomenns renotuna u Gpenoruna. [lorsarue o reHome.
Ilonstne 006  wu3MeHuMBocTH. HacneacTBeHHass  M3MEHYHMBOCTBH:  MOJAM(UKALMOHHAS
(penoTunuueckas), TeHOTHNHUYECKAs, KOMOWHATHBas, MyTallMOHHas. MyTareHe3, MyTareH,



MyTaHT. MyTaliuu: €CTECTBEHHbIE U UCKYCCTBEHHBIE. THIIBI MyTalMil: XpOMOCOMHBIE U T€HHBIE.
3aKOH «rOMOJIOTUYECKUX PSA0B HACJIEICTBEHHOW N3MEHYMBOCTH.

Meroast pabotsl ['. Mennens. Yucteie muHIN. MOHOTHOpUIHOE, TUTUOPUAHOE U TPUTHOPUTHOE
ckpemuBanue. [lonarue anneneil. ['OMO3UTOTHBIE U TE€TEPO3UTOTHBIE AJIENH. JJOMUHAHTHBIE U
pereccuBHbIe NpU3HaKku. IlepBoiil 1 BTOpo# 3akoH MeHnens. ['unore3a 4ucToThl raMeT.

Omnertel I'. Mennens. MoHOTHOpHUIHOE U TUTHOPHUAHOE CKpenuBanue. PekomOunanmu. TpeTuit
3akOH MeHnens. Anamusupyroriee ckpemuBaHue. OTKIOHEHHE OT CTAaTUCTUYECKHUX
3akoHOMepHOcTel. ClieTuIeHHOE HACIeI0BaHUE T'eHOB. [ eHeTHUecKre KapThl OPraHu3MOB.
3akperuieHue U cUcTeMaTH3alus 3HaHUM 10 MepBOMY, BTOPOMY U TpPEeTheMy 3akoHaM MeHjens
3a CUET PELICHMs TeHEeTUUECKUX 3a/1a4. Tumbl B3auMOAEHCTBUS I€HOB.

[Tonsitue cenexnmu. 3agaun ceneknuu. OCHOBHBIE METOMABI CEJEKIIMHU: MCKYCCTBEHHBINM OTOOD
(Oecco3HaTenbHBII M METOAWYECKUH), TuOpuan3anus (BHYTPUBHIOBasS U MEXBHI0Bas).
WNuOpunuur u ayropuaunr. ['ereposuc. Meronsl rubpunuzanun. MonekyaspHas THOpUIU3aIHsL.
Myrarenes. [lonumionausi. [lepBuuHble U BTOPUYHBIE LEHTPbI MPOUCXOKIACHUS KYJIbTYPHBIX
pacTeHUM.

[Tonarue nmona. Mexanusm omnpeneneHus noja. OoreHes. AyTOCOMHbBIE U MOJIOBbIE XPOMOCOMBI;
MYXCKHE U KEHCKUE XPOMOCOMBI. ['OMOrameTHoe u rereporaMeTHoe couetanne. Hacienoanue
MIPU3HAKOB, CIEIUIEHHOE C IOJIOM. ['OMOraMeTHbI M TeTeporaMeTHbli moin. ['emodpwmnus u
JaTbTOHU3M. POJIb ayTOCOMHBIX XPOMOCOM.

OcoOeHHocTH TeHETHKH 4YenoBeka. OCHOBHOE HamNpaBlieHWE TE€HETUKH uernoBeka. [loHsTue
kapuotuna. Myranuu. HacnenctBenneie Oosie3nu. Mynbrudaktopasie 3a0osieBanus. [ eHHbIC
6ose3nu. XpomocoMHbie 6osie3Hr. MoHocoMusi. MeTo bl TeUeHUSI.

[IpeameTr u 3amaum MEOUIMHCKOW TeHETHUKU. BHO3THYECKHMI KOAEKC. DTHUECKHE MPUHIIMIIBI
MEIUIMHCKOW TeHeTuku. [lonsitue OumorexHonmoruu. ['enHas wumkenepus. CoBpeMEHHbBIE
ACHEKThl OMOTEXHOJOTUUYECKUX UCCIIEOBAHUNA. DTUUECKUE ACTIEKThI KJIOHUPOBAHUS.

I'ére Horann Bonbdranr. JKusHeHHbI LUK yenoBeka. BreickaspiBanus ¢uinocodon: Dpux
®pomm, Hukonait Anexcannposud bepasies.

[lonsTue 0 BUpycax Kak OpraHusMax. fBisieTcs 1 BUPYC KUBBIM OpraHu3mMom. Kakumu
CBOMCTBAMM KHMBBIX OpPraHM3MOB 00nangatoT BHpychl. CTpoeHHE U CBOWCTBa BHPYCOB.
[IpoHnkHOBEHHE BHPYCOB B KIETKH. lIpomcxokIeHue BHPYCcOB. BUpychl kak BO30yauTeNn
3aboneBanuii. CIT1J]. OPBU, rpum.

Knemounwtii ypoeens yncuznu (7 u).
Knerka — mpeacTaBuTenb KIETOYHOTO YPOBHS KU3HU. 3HAUYEHHE KIJIETOYHOI'O YPOBHS >KHUBOMU
MaTepuu. 3HaYyeHHe KIIETOUHOro ypoBHA. OCHOBHAas €IUHMIIA XKU3HU M dJeMeHTapHas ¢dopma
YKU3HH.
OBonronus nepBUYHON kieTku. [lanbHeliniee ycnoxHeHHE KiIeTKU. OCHOBHBIE YacTHU KIIETKH.
[ToBepxHOCTHBIN KOMILIEKC KiIeTKU. [luTomiasma u ee cBoiictBa. OpraHouIbl Kak CTPYKTYpHbIE
KOMITOHEHTBI [IUTOIJIa3MBbl.
Ku3Hp KneTku. DTanbl KIETOYHOrO LHMKIIA: MEPBbI U BTOPOW. JJIMTETBbHOCTh JKU3HU KIIETKU.
Jenenue knetku. MUTO3 MM HENPSIMOE JIEJICHHE KIIETKU. bHOIOrndyeckoe 3HauyeHUEe MUTO3a.
Meiio3 — penponykTHUBHOE JeneHue KieTku. CpaBHEHHME MuUTO3a M Meio3a. buosnormueckoe
3Ha4YCHUE MEN03a.
[Tonsitue o xpomocomax. CTpykTypa XpoMocoM. HerucToHoBble U THCTOHOBBIE OENKHU. YPOBHU
KOMIIAKTU3aluu XxpoMaTuHa. OyHKIuK XpoMocoMm. ['eHeTnueckuit ko TpaHCKpUMIus.
Hayka o kierke — mutosnorus. [lonstue o kietke. AHuManbKynu. [lepBeie moJokeHUs
KJIeTOUYHOU Teopuu. PazButue yuenus o kiuetke. CoBpeMeHHas KIETOYHAsi TEOPHUSL.
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[onsitue nenecoobpasHocTu U rapMoHU. COOTHOIIIEHHE TAPMOHUHU KUBOU KJIETKU U TAPMOHUU
Mupa. B3aumMocBs3b U pa3HHIIA MEXAY MOHATUSMU «TapMOHUS» U «IIPUPOIOCO00Pa3HOCTD.

O00011IeHNE U CHCTEMATHU3aIMd 3HAaHUHN 10 T1aBe 2.
Monekynapuwtii yposens ycusznu (10 u).

Oco0eHHOCTH MOJIEKYJISPHOTO YpOBHs KuU3HU. [lonumepsl 1 MoHOMEpPBI. DUIUKO-XUMHUYECKHE
cBoiictBa  Monekyn. buonornueckue QyHkumu  Monekya.  CTpYKTypHbIE — DJI€MEHTHI
MOJIEKYJISIPHOTO YpOBHS >Ku3HU. OCHOBHBIE MPOIIECCHI, 3HAUCHHE U opranuzaius MY XK.
Heoprannueckue BemiecTBa: BOJA, MHUHEpaAJIbHBIE COJHU, JABYOKHCH YIJE€pOJa, KUCIOTHl U
ocHOoBaHUs. OpraHMYecKre BEIECTBA: YIJIEBOJAbI, JHUMHUIbI, OCTKW U HYKIECHHOBBIC KHUCIOTHI
Crpykrypa JJHK u PHK. Permukanusa JJHK.

CuHre3 kak yactb metabonusma. [lorstue metabonmmsma. [lonsarne OnocuHTe3a U HOTOCHHTE3A.
CeeroBas u TemHOBas (a3sl poTocuuTe3a. Dotocutemsl. [{ukn Kanbppuna.

[lonsitue o OuocuHTe3e Oenka. DTambl CHMHTE3a Oenka: TpaHCKpHMIUS, TpaHcisaius. [loHaTue
antukogona. Akuentopnas yacte PHK. Tunet PHK: TPHK u uPHK. TlonsiTue nosvucomsi.
[Tonsitue o Owonormyeckum pacmemieHud. ATO, AM® u AJld. AspoOHOe [bIXaHHE.
beckucaopoaHbIi 3Tan KJIETOYHOIO ABIXaHUS, WIA TJIUKOIW3. KHCIOPOAHBIA ATan KIETOYHOTO
neixanus. [ukn Kpebcea.

OnacHocTe monuMepHOro Mycopa. lIpobmema yctoifumBoro pas3BuTHs. [TaBHBIE (HAKTOPHI
Jierpajlallid U paliloOHbl UX MPOsIBIEHUS. Mojenu pa3BUTHS MUpA. DKOJIOTUsI M1 HOBOE BO33pEHHUE
Ha KynbTypy. Kputepun pa3BuTust KyiabTyphl.

O0oOmieHre M cucTeMaTH3alMs 3HAHUM O CTPYKTYPHBIX YpPOBHSX JKMBOM MaTepuu. Bumbl
Omopa3zHooOpas3usi: BUIAOBOE, T'€HETHYECKOE, 3KOJIOTrMYecKkoe, reorpaduueckoe, COIUaIbHO-
3TOJIOTUYECKOE U CTPYKTYPHO-YPOBHEBOE.

O606H.[€HI/IG Hn CUCTCMaTU3aluA 3HAHUU IO YPOBHAM OpraHU3alvun JKUBOM MaTCepuu:
OpPraHMu3MCHHOM, KJICTOYHOM HW MOJICKYJIAPHOM. Hrorosas OIICHKAa 3HAHHUMN METOJO0M
OMOJIOrUYECKOr O TCCTUPOBAHU.

IInanupyembie pe3yabTaThbl 0CBOCHUS Y4eOHOI0 peaMera
OcBoenne yueOHOTO TIpenMeTa «buosorusy» Ha ypoBHE OCHOBHOTO 0O0IIET0 00pa3oBaHUs
JOJKHO  OOecCreuMBaTh JOCTHKEHHE CICAYIONIMX JIMYHOCTHBIX, METaNpeAMETHBIX U
MPEIMETHBIX 00Pa30BaTEIBLHBIX PE3YIIHTATOB:

JUYHOCTHABIE PE3YJIbTATHI

Ilampuomuueckoe socnumanue:

* OTHOILIEHHE K OMOJOIMM KaK K Ba)KHOW COCTaBIIAIOIIEH KYJIbTYphl, TOPAOCTh 3a BKJAJ
POCCHICKUX U COBETCKHMX YUYEHBIX B Pa3BUTHE MHUPOBON OMOJIOrMyYecKod Haykw. ['paxmaHckoe
BOCIIUTAHHE:

* TOTOBHOCTb K KOHCTPYKTHMBHOM COBMECTHOM JEITEIBHOCTH IIPU BBIIOJIHEHUU
HCCJIEIOBAaHUI U IIPOEKTOB, CTPEMJICHUE K B3aUMOIIOHMMAaHHUIO U B3aUMONOMOIUH. [[yXOBHO-
HPaBCTBEHHOE BOCIIUTAHUE:

* TOTOBHOCTb OLICHUBATh IIOBEJEHUE U ITOCTYIIKU C IO3ULMY HPAaBCTBEHHBIX HOPM U HOPM
3KOJIOTHUYECKOU KYJIBTYpHI,

* IOHMMaHUE 3HAaYMMOCTH HPAaBCTBEHHOT'O aCIIEKTa JEATEIbHOCTH YEJIOBEKA B MEIULIMHE
1 OMOJIOTHH. DCTETUYECKOE BOCITUTAHHE:

* [IOHUMaHHE POJIK OMOJIOTUH B (POPMUPOBAHMM ACTETUYECKOH KyJIBTYphl JMYHOCTH.
Lennocmu nayuno2o nosHanus:



* OpHUEHTAIlMsl HAa COBPEMEHHYIO CHCTEMY HAay4HBIX TMPEJCTaBICHUNA 00 OCHOBHBIX
OHMOJIOTUYECKHX 3aKOHOMEPHOCTSIX, B3aHMMOCBS3SX UEJNOBEKa C MPUPOJHON W COIMATBHOMN
Cpenou;

* IOHUMaHHE POJIM OMOJIOTUYECKOH HAYKH B (JOPMHUPOBAHUN HAYYHOTO MHUPOBO33PEHUS;
pa3BUTHE HAYYHOH IIOOO3HATENILHOCTH, WHTEpeca K OHOJIOTMYeCKOW HayKe, HaBBIKOB
HCCIIEIOBATEIILCKOM JIeSITeTHHOCTH.

Dopmuposanue Kyibmypsl 300P06bsi.

* OTBETCTBCHHOE OTHOIIEHHE K CBOEMY 3[OPOBBI0O M YCTaHOBKAa Ha 3J0POBBIA 00pa3
KHU3HH (3I0pOBOE MHUTAHUE, COOIIOICHNE TUTHEHNYECKUX MPaBWII U HOPM, cOallaHCUPOBAaHHBIN
PEXUM 3aHATHI U OTIbIXA, pETyJsIpHas (PU3NUECKasi aKTHBHOCTB);

* OCO3HAHHUE TOCJIEACTBUNA U HEMPUSATHE BPEAHBIX MPHUBBIUEK (YIOTpEOICHHE aJIKOTOIs,
HapKOTHKOB, KypeHHe) W MHBIX (opM Bpena misi (GU3NIECKOTO M ICUXHYECKOTO 3I0OPOBBS; *
coOmo/ieHre TpaBuWil OE30MacHOCTH, B TOM YHCJIE HABBIKM 0€30MacHOro TIOBEACHUSA B
MPUPOAHOM Cpee;

* chOpMUPOBAHHOCTH HaBBIKA PEQIICKCHH, YIPABICHUE COOCTBEHHBIM YMOIIMOHAIBHBIM
COCTOSIHUEM.

Tpyoosoe 6ocnumanue:

* aKTHMBHOE y4acTHE B PEIICHUM MPAKTUYECKUX 331a4 (B paMKax CEMbH, IIKOJIbI, TOPO/Ia,
Kpasi) OHMOJOTMYECKOH M DKOJOTHYECKOW HAINpaBIEHHOCTH, HWHTEPEC K MPAKTHUYECKOMY
M3YUYEHHIO PO(deccuil, CBA3aHHBIX ¢ OHOJIOTUEH.

DKonozuueckoe ocnumaHue:

* OpUEHTAIMS Ha NMPUMEHEHUE OMOJIOTMUECKUX 3HAHUH MPH PEIIeHUH 33a]a4 B 001acTi
OKpYKarollei Cpeabl;

* OCO3HaHUE YKOJIOTUICCKHUX MPOOJIEM | MyTeH UX PEIICHUS;

* TOTOBHOCTh K YYacTHIO B TPAKTHYECKOW JIEATEIHHOCTH  AKOJIOTHYECKOM
HaTPaBJICHHOCTH.

Adanmayus obyuarowecocs K USMEHAIOWUMCA VCI08UAM COYUATbHOU U NPUPOOHOLL
cpeowl.

* aJICKBaTHAs OLIEHKA N3MEHSIOIINXCS YCIOBHIA;

* MPHUHATUE pelICHUs (MHAMBHIyalbHOE, B TPYIIE) B H3MCHSIOIIUXCS YCIOBHSAX Ha
OCHOBAHMU aHaJN3a OMOJIOTHYECKON HHPOPMALINY;

* [UTAHUPOBAHKME JCHCTBUH B HOBOW CHUTyallMd Ha OCHOBAHMHM 3HAHWUN OWMOJOTHYECKUX
3aKOHOMEPHOCTEH.

METAIIPE/IMETHBIE PE3YJ/IbTATbI

YHuBepcaibHbIe IO3HABATEIbHbIE 1eliCTBUSA

basosvie nocuueckue oeticmeus:

* BBIABIATh U XapaKTEPU30BaTh CYIECTBEHHBIC MPU3HAKK OHMOJOTHYECKHX OOBEKTOB
(stBEHMIA);

* YCTaHaBIMBATh CYIICCTBCHHBIN MPU3HAK KiIacCU(UKAINH OUOIOTHYECKUX OOBEKTOB
(sBIEHUHN, MPOIECCOB), OCHOBAHUS IJisi OOOOIIEHHWS W CpPAaBHEHUS, KPUTEPUH IPOBOIUMOTO
aHanmu3a; ¢ y4€TOM MPEAJIOKEHHOM OMOJOrMYECKOM 3aJaud BBIABISATH 3aKOHOMEPHOCTH U
MIPOTUBOpPEYMS] B paccMaTpuUBaeMbIX (akTax U HaONIOACHUAX; MpeasiaraTb KPUTEpUHU U
BBISIBJICHUS] 3aKOHOMEPHOCTEHN U IPOTUBOPEUU;

* BBIBIATH JeduuuThl UHGOPMALMM, JI@HHBIX, HEOOXOAMMBIX JMJIi PELICHUS
MOCTaBJICHHOM 3a4auH;

* BBISBJIATH NPUYMHHO-CJICICTBEHHBIEC CBSI3U MPU U3YYEHUU OMOJIOTMYECKUX SIBJICHUM U
MPOLIECCOB; J€JIaTh BHIBOJBI C UCIIOIB30BAHUEM JICTYKTUBHBIX U UHTYKTUBHBIX YMO3aKIIIOUCHHH,
YMO3aKJIIOUEHUN IO aHAIOTUH, (OPMYJIUPOBATh TUIIOTE3bI O B3aUMOCBSI35X;

* CaMOCTOSTEIBHO BHIOMpATh CMOCOO pemieHUS Y4eOHOW OWOIIOTHYECKON 3amauu
(cpaBHHMBaTh HECKOJBKO BapHMaHTOB pEIICHMs, BBIOMpATh HauOosiee MOAXOMALIMN C y4ETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).



bazosvie uccneooeamenvckue oelicmeusi:

* UCTIOJIH30BATH BOIIPOCHI KaK UCCIIEAOBATEILCKUI HHCTPYMEHT ITO3HAHHS,

* (hopMynMpoOBaTh BOMPOCHI, (PUKCHUPYIOLIHE Pa3pbIB MEXKAY PEAJbHBIM U JKEJIATEIbHBIM
COCTOSIHUEM CHUTYyallMH, 00BEKTa, 1 CAMOCTOATEIBHO YCTaHABINBATh HCKOMOE U JIAHHOE;

* (popmupoBaTh runoredy 006 MCTUHHOCTH COOCTBEHHBIX CYXKACHUH, apryMEHTHUPOBATbH
CBOIO TTO3UIIHIO, MHEHHE;

* OPOBOJUTH IO CAMOCTOSTEIIBHO COCTaBICHHOMY IUIaHy HAOJIOJCHHE, HECIIOXKHBIN
OMOJIOTHYECKUN SKCIEPUMEHT, HEOOJIBIIIOE HCCIEOBAHUE IO YCTAHOBJIEHHUIO OCOOCHHOCTEH
Ouosornyeckoro o0bBeKkTa (mpolecca) M3y4YEHHs, MNPUYMHHO-CICICTBEHHBIX CBSI3ed W
3aBUCUMOCTEN OMOJIOTMUECKUX 0OBEKTOB MEXKTY COOOM;

* OIICHWBATh HAa MPUMEHUMOCTb M JOCTOBEPHOCTh MH(OPMAINIO, TIOIYYEHHYIO B XOJ€
HaOJI0/IEHUS U DKCIIEPUMEHTA;

*  CaMOCTOATENhHO (OpMyIHUpPOBaTh OOOOIICHHWST ¥ BBIBOJBI 1O pe3yabTaTaM
MIPOBEIEHHOTO HAOJIOIEHUS, SKCIIEPUMEHTA, BIaJeTh HHCTPYMEHTAMU OIEHKU JTOCTOBEPHOCTHU
MOJIYYEHHBIX BBIBOJIOB M 0000IIICHUI;

* TIPOTHO3UPOBATH BO3MOKHOE JajibHElIIee pa3BUTHE OMOJIOIMYECKUX MPOILECCOB M UX
MOCTIC/ICTBYS B @HAJIOTHYHBIX MJIM CXOJHBIX CUTYAIUIX, @ TAK)KE BBIIBUTATH MPEIIOI0KEHUS 00
WX Pa3BUTHUU B HOBBIX YCJIOBHUSAX M KOHTEKCTaX.

Paboma c ungopmayueri:

* MPUMEHATh Pa3IMYHbIE METOAbl, HHCTPYMEHTHI M 3alpoChl NpPHU TOUCKE U OTOOpE
Ouonornyeckoi MHPOPMALMU WM JAHHBIX M3 UCTOYHUKOB C YYETOM IMPEIIOKECHHON y4eOHOU
OMoJOruYecKol 3aJauu; BeIOMPATh, aHAM3UPOBATh, CUCTEMAaTU3UPOBATh U WHTEPIPETUPOBATH
OMOJIOTUYECKYI0 HH(POPMAIIHIO PA3TMYHBIX BUIOB U (hOPM IMPEICTaBICHUS;

* HAXOJIUTh CXOJHBIC aPTYMEHTHI (ITOATBEPKAAIOIINE WU OMPOBEPralolIie OJHY U Ty Ke
UZICI0, BEPCHIO) B PA3IMYHBIX HH(POPMAIIMOHHBIX UCTOYHUKAX;

* CaMOCTOSITENIBHO BBIOMpATh ONTHUMANIbHYIO (QOpMy MpencTaBieHUs HHDOpPMAIUU H
WLTIOCTPUPOBATH PellacMble 3314l HECIOKHBIMU CXEMaMH, JHarpaMMaMi, HHOH rpadukoil u
WX KOMOWHAIUSIMU;

* OLIEHUBATh HAJIEKHOCTh OMOIIOTUYECKON MHPOPMALIAHU 110 KPUTEPHSIM, TPEITI0KESHHBIM
YUUTEIEeM WU CPOPMYITHPOBAHHBIM CAMOCTOSTEIHHO;

* 3aIIOMHHATH U CUCTEMATH3UPOBATH OMOJIOTUIECKYIO HH()OPMAIIHIO.

Yuusepcanvuvie kommyHukamuemvie oeticmeus

Obwenue:

* BOCIpPUHMMATh M (QOPMYIUPOBATH CYXIEHHs, BbIpaXaTb HMOLMUH B IpoLEcce
BBITIOJTHEHUSI TPAKTHYECKUX U TAOOPAaTOPHBIX PadoT;

* BBIpakaTh ce0s1 (CBOIO TOUKY 3PEHHUS) B YCTHBIX U MTUCHMEHHBIX TEKCTaX;

* pacrmo3HaBaTh HEBEpOAIBHBIC CPEICTBA OOIIEHUS, TTOHUMATh 3HAYCHHE COIMaJIbHBIX
3HAKOB, 3HATh U PACMO3HABATH MPEANOCHUIKM KOHMDIUKTHBIX CUTYallUd M CMSATYATh KOH(MIUKTHI,
BECTH IIEPETOBOPEI,

* IOHUMAaTh HAMEPEHHS IPYTUX, MPOSBIATh YBAXKUTEIbHOE OTHOIIEHHE K COOECETHUKY U
B KOPPEKTHOH opme GopMyIupOBaTh CBOU BO3PAKEHUS;

* B XOJI¢ JMANOra W/Wiu JUCKYCCHM 3aaBaTh BOIIPOCHI IO CYIIECTBY OOCYyKmaaemoit
OMOJIOru4ecKOl TEMBI U BHICKA3bIBATh UJEH, HALIEJICHHbIC HA pelIeHHe OMOJIOTMYECKON 3a/1auu U
Moj/IepkaHre OJ1aroKenaTeTbHOCTH OOIICHUS;

* COINOCTAaBJISITh CBOM CYXKIEHUS C CYXICHUAMH JAPYTUX YYaCTHUKOB JMajora,
OOHapy>KUBaTh Pa3INYME U CXOJACTBO MO3ULINH;

* nyO0JIMYHO TPENCTaBIATh PE3YJAbTaThl BBIIOJIHEHHOTO OHOJOTHYECKOTO OIbITa
(9KCTIepUMEHTA, UCCIICI0BAHMS, TPOCKTA);

* CaMOCTOSITEIbHO BBIOMpaTh (hOpMAT BBICTYIUICHUS C Y4YE€TOM 3a7ad Mpe3eHTalud U
0COOEHHOCTEH ayTUTOPUU U B COOTBETCTBHH C HUM COCTABJIATh YCTHBIC M MMCHMEHHBIE TEKCTHI C
WCIIOJIb30BaHHUEM WILTIOCTPATUBHBIX MaTEPUAJIOB.

Cosmecmuas desmenbHOCMb (COMPYOHUYECBO):
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* IOHUMATh U UCIOJIF30BATh MPEUMYIIECTBA KOMaHTHOW U MHAUBHIYAIbHOW paOOTHI IPU
pelnieHnr KOHKPETHOW OMOJIOTHYECKON Mpo0OieMbl, 000CHOBBIBATh HEOOXOIMMOCTh MPUMEHEHHMSI
IPYNIOBBIX (POPM B3aUMOJEHCTBUSA NIPU PEIICHUH ITOCTABICHHON yueOHOI 3a1a4u;

* IPUHUMATh LEJIb COBMECTHOM NEATEIIBHOCTH, KOJUIEKTUBHO CTPOUTH JIEUCTBUS IO €€
JNOCTIKEHUIO: PacHpelesiTh pPOJH, JOrOBapUBATHCS, OOCYXKIaTh TMpoIecC M pe3yiabTaT
COBMECTHOM pPabOTBI, YMETh 0000IIaTh MHEHHUS HECKOJBKHUX JIIOJEH, MPOSBISATH TOTOBHOCTH
PYKOBOJIUTb, BHIIIOITHATH NOPYUYECHUS, IOTUUHATHCS;

* [UIAHUPOBATh OPraHU3aLMI0 COBMECTHOM pabOThI, OMPEIENITh CBOIO poiib (C yuéToM
MIPEANOYTEHUH U BO3MOYKHOCTEH BCEX YYaCTHMKOB B3aMMOJEWCTBHA), pacHpeneisaTh 3alauu
MEXIy 4WieHaAaMU KOMaH/bl, y4aCTBOBATh B TPYMIOBBIX (opMax padboThl (00CYyx)aeHUs, OOMEH
MHEHHSIMU, MO3T'OBBIE IITYPMbI U UHBIE);

* BBIMOJHATH CBOIO YacTh pabOThI, JOCTUTaTh KAYECTBEHHOI'O pe3ysibTaTa IO CBOEMY
HaIpaBJIEHUIO U KOOPAUHUPOBATH CBOU JIEUCTBUS C IPYTUMU YICHAMH KOMaH/IbI;

* OILIEHUBATh Ka4€CTBO CBOETO BKJIaJa B OOIMIMIA MPOIYKT IO KPUTEPUSIM, CAMOCTOSTEIILHO
c(OpMYITUPOBAHHBIM YYaCTHHUKAMHU B3aMMOJICHCTBUS; CPaBHHUBATH PE3YJIbTAThl C HUCXOTHOU
3a7ayeil M BKJIQJ KaXJIOTo 4YjeHa KOMaHIbl B JOCTH)KEHHE pE3yJNbTaTOB, pasleisaTh cdepy
OTBETCTBEHHOCTH U IPOSBIATH TOTOBHOCTH K IPEJOCTABIECHUIO OTUETA MIEPE] TPYIIION;

* OBJAJETh CHUCTEMON YHHMBEPCAIbHBIX KOMMYHHUKAaTUBHBIX JCHCTBUH, KOTOpas
obecrieunBaeT CHOPMHPOBAHHOCTH COIMATIBHBIX HABBIKOB WM AMOIMOHAIBHOTO HWHTEJUIEKTA
0o0ydJaronmxcs.

Yuueepcanwvnuie pecynamuenvie oeiicmeusn

Camoopeanuzayusi:

* BBISIBJIATH MPOOJEMBI NIl PEIICHUS B )KU3HCHHBIX M YYEOHBIX CHUTYAIHSIX, UCIIOIB3YS
OHMOJOrHYecKe 3HAHMUS,

* OpPHEHTHPOBATHCS B PA3IMYHBIX TMOJAXO0JaX MPUHITHS pelieHuN (MHIUBHAYaIbHOE,
MIPUHSITHE PEILICHUs B TPYIINE, IPUHATHE PEIICHUN TPYIINOi);

* CaMOCTOSITEJIFHO COCTABJIATH aJTOPUTM PEIICHHs 3ajadd (WIM €ro 4acTh), BHIOMPAThH
crocob pemieHUs y4yeOHOW OHONOTMYECKOM 3amauu C y4ETOM HMMEIOIIUXCS PECYpPCOB H
COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh IIpe/jlaraéMble BApUAHThI PEILICHU;

* COCTaBJAThH IUIAH JIEUCTBUH (IUIaH peanu3alil HAaMEYEHHOTO ajiropuTMa peIIeHus),
KOPPEKTUPOBATh TMPEAJIOKEHHBIA aJITOPUTM C YYETOM TMOJYyYEHUS HOBBIX OHMOJOTHYECKHX
3HaHMI 00 M3yd4aeMOM OHOJIOTHYECKOM OOBEKTE;

* IeTIaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

Camoxonmpons (pegrexcus):

* BJIQJIETh CIIOCO0AMU CaMOKOHTPOJISI, CAMOMOTHUBALIUU U pe(IIeKCUu;

* 1aBaTh a/ICKBATHYIO OLICHKY CUTYallUH U MpeJiarath MjaH €€ N3MEHEHMS;

* YYUTHIBATh KOHTEKCT WU TPEIBHUAECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTH TpHU
pemieHnd y4eOHOM OMONOTMYECKOM 3alauyd, aJanTHpPOBaTh pEIICHWE K MEHSIOMIMMCS
00CTOSTEILCTBAM;

* OOBSICHATH MPUYHUHBI TOCTHXKCHUS (HEAOCTKEHHS) PE3YJIbTaTOB ACSITEILHOCTH, JaBaTh
OIICHKY MPUOOPETEHHOMY OTIBITY, YMETh HaXOJAUTh MO3UTUBHOE B TIPOU3OIIEIIICH CUTYaINH;

* BHOCHTh KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENLCTB,
W3MEHMBILUXCS CUTYallUi, yCTAHOBJIEHHBIX OIINOOK, BOSHUKIIUX TPYIHOCTEH;

* OLICHUBATbh COOTBETCTBUE PE3Y/bTaTa LIEJIH U YCIOBUSIM.

OMOYUOHATILHBIL UHMENTEKI.

* pa3nuyaTth, HA3bIBATh U YIPABISITH COOCTBEHHBIMHU MOIUSMHU U SMOIUSIMU IPYTHUX;

* BBIIBJISITh M AHAIIM3UPOBATH IPUYUHBI SMOLINN;

* CTaBUTH CeOsI HA MECTO JPYroro 4eIoBeKa, IOHUMAaTh MOTHUBBI U HAMEPEHUS APYToro;

* PEryJIMpOBaTh CIIOCOO BBIPAXKEHUS IMOLIMHA.

IIpunsmue cebs u opyaux:

* OCO3HAaHHO OTHOCHUTHCS K APYTOMY YEJIOBEKY, €r0 MHEHHUIO;

* IPU3HABaTh CBOE MPABO Ha OIMIMOKY U TAKOE K€ MPABO JPYroro;
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* OTKPBITOCTh cebe W JPYTHM; * OCO3HaBaThb HEBO3MOXKHOCTb KOHTpPOJIMPOBATh BCE
BOKPYT,

* OBJIQZICTh CHUCTEMOW YHUBEPCAIbHBIX Y4YEOHBIX PETYISTHBHBIX ACUCTBUM, KOTOpas
obecrieunBaeT (OPMHUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSS IO3UIUA
JUYHOCTH), W JKU3HEHHBIX HAaBBIKOB JIMYHOCTH (ymHpaBieHus CO00H, CaMOIUCLUIUIMHBL,
YCTONYMBOIO MOBEACHMUS).

Ilpeomemnvimu pesynomamamu usyuenua npeomema «buonozus» e 10 knacce
AGNAIOMCA CN1e0YyIOUiUe YMEHUA:

1) chopmMupoBaHHOCTh TIPEACTABICHUN O PONM W MECTE€ OHWOJOTUM B COBPEMEHHOM
HAyYyHOW KapTUHE MHUpA; TOHHMaHWE pOJIM OWoNoruu B (HOPMUPOBAHMM KpPyro3opa u
(yHKIIMOHAJIBHON IPaMOTHOCTH Y€JIOBEKa JIJISl PEeIIECHUs] MPAKTUYECKUX 3a/1ay;

2) BIa/icHHe OCHOBOTIOJATAIOIINMHU TIOHSATUSAMHU U MPEACTABICHUSIMHU O KHUBOU MPHUPOJE,
e€ ypOBHEBOM OpraHM3allii ¥ OHBOJIOIMU; YBEPEHHOE TMOJb30BaHHE OHOJIOTrHYEeCKON
TEPMUHOJIOTUEN U CUMBOJIMKOM;

3) BiIajeHUEe OCHOBHBIMM METOJaMH HAyYyHOTO TIO3HAHMS, HCIOJIb3YEMbIMU TPU
OMOJIOTUYECKHX HCCIEAOBAHUSAX JKUBBIX OOBEKTOB M JKOCHUCTEM: OIMCaHHWE, W3MEpEeHHE,
NpoBeJIcHNE HA0II0ICHNI; BBISIBJICHHE U OLIEHKA aHTPOIMOTEHHBIX U3MEHEHUH B PUPOJIE;

4) chopMUPOBAHHOCTh YMEHUN OOBSICHSITH PE3YJIbTaThl OMOIOTHYECKIX IKCIIEPUMEHTOB,
pelaTh AIeMeHTapHble OMOIOrMYeCcKre 3a1auu;

5) chopMupOBaHHOCTE COOCTBEHHOW IIO3WIIMU IO OTHOIICHHIO K OWOJIOTHYeCKOU
uHbOpMaIK, TOTy4aeMOU U3 Pa3HbIX UCTOYHUKOB, K II100ATbHBIM HKOJIOTMUECKUM MpodIeMam
U TYTSM UX PEIIeHUsI.

Ilpeomemnvimu pesynomamamu usyuenus npeomema «buonozuay ¢ 11 knacce
AeAOMCA cnedyroujue yMeHuA:

e OOBsACHATH: posb OuoONOrMM B (POPMUPOBAHMU HAYYHOI'O MHUPOBO33PEHUS; BKJIAj]
OMoJIOrHYecKuX Teopuil B (pOpMHUPOBAHNE COBPEMEHHOM €CTECTBEHHOHAYyYHON KapTHUHBI
MHUpa; E€AWHCTBO JKMBOM M HEKUBOW MPHUPOJBI, POJACTBO JKUBBIX OPraHU3MOB;
OTPULIATENILHOE BIIMSHHUE aJIKOTOJI, HUKOTMHA, HAapKOTUYECKUX BEIIECTB Ha Pa3BUTHE
3apojplllla YEJIOBEKa; BIHMSHHE MYTarecHOB Ha OPTaHW3M YEJIOBEKAa; B3aUMOCBS3H
OPTraHU3MOB U OKpY’KaloIlel cpeibl; IPUYUHBI HBOJTIOLNH;

e Pemarp snemMeHTapHBICE OWOIOTHYECKHE 3aJla4M; COCTABISTH AJIEMEHTAPHBIC CXEMBI
CKPELMBAHMS U CXEMbI IIEpEHOCA BEILIECTB U SHEPTUHU B SKOCHCTEME;

e OmnuceBaTh 0co0eii BHIa MO0 MOP(POIOTHUECKOMY KPUTEPHIO;

e BouBnate npucnocoOsieHHs OpraHU3MOB K Cpefe oOWTaHHs, UCTOYHUKU MYTareHOB B
OKpY’KaloMIeH cpesie, aHTPOITOTEHHBIE H3MEHEHHS B SKOCHCTEMaX CBOSH MECTHOCTH;

e CpaBHuBaTh: Ouojoruueckue OOBEKTHI, MPOLECChl U JeNaTh BBIBOABI Ha OCHOBE
CpaBHEHUS,

e AHanu3MpOBaTh U OLIEHUBATH PA3JIMYHBIE TMIIOTE3bl CYIIHOCTH JKU3HH, IPOUCXOKICHHS
KU3HH W YeJIOBEKa, TJI00ATbHBIE HSKOJIOTUYECKHE MPOOJIeMbl M IyTH WX pPEIIeHUs,
MOCTIEICTBUS COOCTBEHHOM /ICATEIILHOCTU B OKPYKaIOIIEH cpene;

e Haxomute uHpOpManmuo o OHMOJOTHYECKUX OOBEKTaX B PA3IUYHBIX HCTOYHHKAX
(yueOHBIX TeKCTaX, HAyYHO-TIOMYJSAPHBIX M3/aHUSAX, KOMIIBTEPHBIX 0a3ax JaHHBIX,
pecypcax MHTepHeTa) M IPAKTUYECKH UX UCIIOJIb30BATh;

TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC (35 HACOB)

Has3zeanue Tema ypoka Ocnoenvie euowvt deamenvnocmu | Hcnonv3oe
pazoena ooyuarowuxcs anue
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o0oopyoosa

HuUuAsA
uenmpa
«Touka
Pocmay
Beeoenue 6| 1. Copepxanue u | Cinyianue oObSCHEHUH yuuTens.
Kypc o6wen | ctpykrypa  Kypca | CamocTosaTenbHas paboTa ¢ yueOHUKOM.
ouonozuu (4 | obmeit Ouonorum.
u). OcHOBHBIE
CBOICTBA XKU3HU.
2. YpoBHH ONEKTPOHHBI
Pabora ¢ pa3natouHbIM MaTepUaIoM.
OpraHu3anuu . € TaOJuIbl U
. Caymanue oObsCHEHUN yUUTEs.
’KMBOI MaTepuu. TUTAKATBI.
CamocTodTtenbHas paboTa ¢ yueOHUKOM.
3. 3navyenue | Ciaymanue oObICHEHHNA YIUTEIS.
IPAaKTUYECKON CamocTosaTenbHas paboTa ¢ yueOHUKOM.
OMOJIOTHH. OTbop W cpaBHEHHME Marepuaia TIo
Metonbl HECKOJIbKUM MCTOYHHKAM.
OMOJIOTMYECKHUX
UCCIIEI0BAHUM.
4. JKupoit mup u | Cinymanue oObICHEHUN YIUTEIS.
KYyJIbTypa. CamocrosiTensHas paboTa ¢ y4eOHUKOM.
Pabora ¢ kapToukamu.
Pabota B mapax.
Buocghepnviit | 1. VYuenne o | Ciymanue oObsICHEHUH YyUUTEIs.
YpoeeHb ouocdepe. PaGora B mapax.
acusnu (7 u). PaGora B rpynmnax.
2. IlpoucxoxaeHue
PaGota ¢ pa3naTo4yHbIM MaTepHaOM.
’KMBOTO BEILIECTBA. .
Craymanue oObsSCHEHHIA YIUTEIS.
CamocrositenbHas paboTa ¢ y4eOHUKOM.
3. buonorunyeckas | Cnymanue oObsICHEHUH YUUTEIS.
ABOJIIOLINSA B | CamocrosTenbHas paboTa ¢ y4eOHHUKOM.
pa3BUTHU Pabora ¢ kapTouKamu.
o6uocgepsl. PaGora B mapax.
Pabora B rpynmax.
[ToaroToBKa K KOHTPOIBHOM paboTe.
[ToBTOpEHHEe MPOIACHHOr0 MaTepuaIa.
4.  KoutponbHas | Pemenue 3ananuii KOHTPOJIBHON PaOOTHI.
pabota No 1.
5. buochepa kak | Ciymanue oObICHCHHH YIUTEIIA. DJIEKTPOHHBI
riio0anpHas Pemenue 3anau. € TaOIuIBl U
HKOCUCTEMA. PaGora B mapax. TUTaKaThl.
Kpyrosopor OcTaBneHue KiacTepa.
BEIIECTB B | Pa3bop kiacrepa y nocku.
PUpPOJIE.
6. UYenoBek Kak
Pabora ¢ pa3naTouyHbIM MaTepHaIoOM.
XKUTeNNb Ouochepsl .
Caymanue oObsICHEHUN yUUTENs.
U ero CBa3b C
. CamocTodaTenbHas paboTa ¢ yueOHUKOM.
IPUPOAOH.
7. DKOJOrM4ecKue Pabora c
Paborta ¢ pa3naToyHbBIM MaTEepUATIOM.
dakToppl W HX repOapHbIM
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3HAYEHUE. Crnymanue 0ObsICHEHUN YIUTETIS. MaTepHaIoM
CamocrositenbHas paboTa ¢ y4UeOHUKOM.
buozeoyenom | 1. buoreornieno3 | Pabora B mapax.
uuecKkui KaK ocoOs1ii | PaGoTa B rpymmax.
YpogeHb YPOBEHb Pabora ¢ yaeOHUKOM.
Jicu3Hu (8 ). | opraHuzaUu Pabota ¢ pa3gaTouyHbIM MaTEpHAIOM.
J)KHM3HH, OMO- M | 3amoiHeHHe CBOIHOM TaOJIHIIEL.
HKOCHUCTEMA.
2. Crpoenue u | CocraBneHue OHOreoEeHO30B. DJIEKTPOHHBI
CBOICTBA Paz6op ctpoenust BI'LL, € TabJuIbl U
OuoreoreHo3a. PaGora B rpynmax. IUTaKaThl.
Pabora o kaproukam.
3. JlabopaTopHas Pabota B mapax. Hudposas
pabota Ne 1. Pa6ora ¢ repbapusimu. nabopaTopus
«[IpucnocobnenHo | BoisiBnenue 3aKOHOMEPHOCTEH | 0 HKOJIOTUHU
CTb PacTEeHHUI U MPUCTIOCOOIEHHOCTH pacTeHuit u | (matuuk
KHUBOTHBIX K KUBOTHBIX K YCJIIOBUSIM H3HU B JIECHOM | OCBEIIEHHOC
yCaoBUAM XU3HU B | BI'L[». TH,
JIECHOM dopmynrpoBaHUE BBIBOJIOB 1O | BIQXKHOCTH U
OuoreoneHo3e». nabopaTopHoii pabore. TeMIIepaTyp
13))
Pabora C
repbapHbIM
MaTEpHUAIOM
4. CoBmectHas | Caymanue oObICHEHHN YIUTEIS.
KU3Hb BHJIOB B | PaboTa ¢ yueOHHUKOM.
OuoreoreHo3e. PaGora mo yaeOHBIM KapTaMm.
[ToaroToBka K KOHTPOJILHOM paboTe.
5. KonrtponbHas | Pemenue 3aganre KOHTPOIbHON paOOTEHI.
pabora No 2.
6. [Ipuuunel | Pabota B rpynmnax.
YCTOWYHBOCTHU PaGora ¢ yueOHUKOM.
OHOreoLEeHO030B. Pabora ¢ pa3natouyHbIM MaTepHaIoOM.
Ananus AHanu3 KOHTPOJIBHOM paboTBHI.
KOHTPOJIBHOM Hcnpasnenue ommOOK, TOMYIIEHHBIX Ha
paboThI. KOHTPOJIBHOU padorTe.
7. 3apoxnenue u | Pabota B rpymmax. DIIEKTPOHHBI
cMeHa Pabota ¢ yueOHMKOM. e Tabiunel 1
OMOTeo1IeHO30B. Paborta ¢ pa3naToyHbBIM MaTEpPUATIOM. TUTAKaThI.
8. Coxpanenue | Pabora B mapax. [Mudposas
pa3zHooOpazus PaGora B rpymmax. naboparopust
BI'Tl. Crnymranue oObsICHEHUN YIUTETIS. 10 YKOJIOTUH
DKOJIOTUYECKHE Pabora ¢ mpobieMHBIME BOIIPOCAMHU.
3aKOHBI OO6cyxeHrue OTBETOB.
PUPOAONIOIB30BAH
usl.
Honynayuonn | 1. Bug, ero Crnymanue oObsICHEHHI yUUTENS. PaGora c
0-8U006011 KpUTEPUU U CamocrositensHas paboTa ¢ ydueOHUKOM. | repOapHBIM
YpoeeHb CTPYKTYpa. Pabora ¢ kapTouKamu. MaTepHUaIoM

acuznu (16).
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2. Jlaboparopnas Pabota B mapax. [udposas
pabota Ne 2. Pabora ¢ repbapusmu. nabopaTopus
«Mopdonoruuecku | Pabora o MOP(OJIOTHUECKUM | TIO IKOJIOTHH
€ KpUTepuH, KPUTEPUSIM. (matumk
ucTonb3yemble ipu | PaboTa Ha onpezeneHe BUIOB. OCBEIIEHHOC
OIpeIeICHUI dopmynupoBaHe BEIBOJIOB mno | T,
BUJIOBY. nabopaTopHoi pabdore. BIIQXXHOCTH
TEMIEPaTyp
BI)
Pabora C
repbapHbIM
MaTepHalIOM
3. Tlomynsmus kak
o Pabora ¢ pa3naTouHbIM MaTepUaIoOM.
opMma .
P Crnymanue oObsICHEHUI yUUTENs.
CYIIECTBOBAHUS
CamocTodaTtenbHas paboTa ¢ yueOHUKOM.
BHA, ocobas
reHEeTUYeCKast
cucreMa u
OCHOBHAsI €IMHUIIA
HBOJIOIHH.
4. ONEKTPOHHBI
PaGota ¢ pa3naTo4HbIM MaTepHAIOM.
Bunoobpazoanue . e Tabmunel 1
Crnymanue oObsICHEHUI yUnTes.
— nporecc TUTaKaThl.
CamocrostenbHas padoTa ¢ yueOHUKOM.
BO3HUKHOBCHUS
HOBBIX BHUJOB Ha
3emuie.
5. Ortamnbl | PaboTa ¢ pa3gaTouyHbIM MaTEpHAIOM. DJIEKTPOHHBI
MIPOUCXOKACHHUS Pabora ¢ kapToii ypoka. € TabIuIBl U
YeloBeKa. 3akperyieHue 3HaHU [0 TeMe. IUTaKaThl.

ITonroroBka K KOHTPOJIBHOU paboTe.

6.  KontposbHas

Pemenue 3agannii KOHTPOJIBHOM paOOTHI.

pabota No 3.

7. UYenoek kak | PaGoTta ¢ pa3gaTouHbIM MaTepHAIOM.
YHUKaIbHBIM  BuI | PaboTta ¢ kapTo# ypoka.

KUBOM  NPHUPOABL. | AHaIM3  OMMOOK, JOMYIIEHHBIX Ha
Amnanus KOHTpPOJIbHOM paborTe.

KOHTPOJIBHOU

paboTHI.

8. Uctopus | Cinyimanue oObsICHEHUI yUUTENS.
pa3BUTHA CamocrostenbHas pabota ¢ y4eOHUKOM.
HBOJIFOLIMOHHBIX OT10op M cpaBHEeHHE MaTepuaga IIo
ujen. HECKOJIBKUM UCTOYHUKAM.

9.  CoBpemenHoe | PaboTa ¢ pa3gaTo4HbIM MaTepraioM.
y4eHHe 00 | Cinymanue oObsCHEHUH yuuTens.
HBOJIFOLIMH. CeMHHaApCKOE 3aHSITHE.

10. Pesynpratsl | PaboTa ¢ pa3zgaTo4HbIM MaTepUATIOM.
sBomor M ee | Ciymanue oObsACHEHUH yUUTesl.
OCHOBHBIE CeMuHapcKoOe 3aHATHE.

3aKOHOMEPHOCTH.

11. OcHoBHble | PaboTa ¢ pa3naToyHbBIM MaTEPUATIOM.
HaIPaBJICHUS Crnymanue oObSICHEHUI yUUTes.
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DBOIIOLIHH.

CeMHUHapCKOE 3aHSTHE.

12.  Ocobennoctu
MOMYJISIIIHOHHO-

BHJIOBOTO  YPOBHS
)Ku3HU. Becemupnas
CTpaTerusi OXpaHbl
MIPUPOJTHBIX BUJIOB.

Crnymanue oObsICHEHUN YIUTEIIS.

Pabora ¢ mpoOIeMHBIMH CUTYAIUSMHU.
Pa3bop mpemnokeHuit 1O OXpaHe
MPUPOHBIX BUJIOB.

13. O06o00wenne u
CUCTEMATU3ALUS
3HAHUN.

[loBTOpEHME MPONIEHHOTO MaTEepHaa.
Pabota B mapax.
CamocTosTenbHast
KapTOYKaM.
[ToaroroBka Kk KOHTPOIBHOM padoTe.

pabora o

14. O0001IEeHNE U
CHCTEeMaTH3alHs
3HAaHUM 10 KypCy
ouomorun B 10
KJjacce.

[ToBTOpEHME MPOHIEHHOTO MaTEpUaa.
Pabora B mapax.
CamocTosTenbHast
KapTOYKaM.
[ToaroToBKa K KOHTPOJILHOM paboTe..

pabora o

15. Htorosas | Pemenue 3aganuii KOHTPOJIBHOU PaOOTHI.
KOHTPOJIbHAS
pabora.
16. Amnanus | Pabora Hax ommmOKamu.
KOHTPOJIBHOMU Pa30op 3ananuii KOHTPOJIbHOM pabOTHI.
paboTHI.
11 KJIACC (34 UHACA)
Ha3zeanue Tema ypoxa Ocnognbwie 6uovt deamenvnocmu | Ucnonvzoe
pazoena ooyuarowuxcsa anue
ooopyooea
HUA
uenmpa
«Touka
Pocmay
Opzanusmenn | 1. Opranusmenssiii | Crnymanue oObsICHEHUH YUUTEIs.
olii  ypoeens | ypoBeHb ku3HU u | CaMocTosTeNbHAS paboTa ¢ yUEOHUKOM.
acuznu (17 u). | ero poib B
PUPOJIE.
2. Opranmsm Kak Pa6 DIIEKTPOHHBI
HOCHCTEMA. Ca OTa ¢ Pa3ZIaTOYHbIM MaTEPHATOM. ¢ TAGII 1
TylaHue 0ObICHEHUN yUUTEs.
Hpoueccer CamocTtosTenbHas pabd 0 TIAKATHL.
paboTa ¢ yueOHUKOM.
JKU3HEIESATEIBHOCT
Y MHOTOKJIETOYHBIX
OpPTraHHU3MOB.
3. Pasmuoxenue | Ciymanue oObsICHEHUN YUUTEIIS.
OpPraHU3MOB. CamocTosaTenbHas paboTa ¢ yueOHUKOM.
OmtonotBopenue u | OTOop W cpaBHEHHUE Marepualia IO
€ro 3Ha4YeHue. HECKOJIbKMM MCTOYHHKAM.
4. PazButne | Cnymanue oObSICHEHUH yanuTeIs. DJIEKTPOHHBI
opranmsma ot | CamocrosTenbHas paboTa ¢ ydeOHUKOM. | € TaOIuIbl U
3apOXKICHUS no | Pabota ¢ kaproukamu. TUTAKATBI.
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CMEepTHU Pabota c npe3enTaruei.
(oHTOrEHE3). [IpocMoTp BuAEO(parMeHToB.

5. W3 wucropum | Ciymanue oObsICHEHUH YUUTEIIS.
pa3BUTHUSA Pabota B mapax.

TE€HETUKH. PaGora B rpymmax.

Pemenne reseTnyeckux 3aJa4.

6. H3MeH4YMBOCTH DJIEKTPOHHBI
PaGora ¢ pa3naTodyHbIM MaTepHaIoM.
MIPU3HAKOB . € Ta0auInbl U
Caymanue oObsCHEHHIA YIUTEIS.
opranm3smMa H ee TUTaKaThl.
CamocTosaTenbHas paboTa ¢ yueOHUKOM.
THIIBIL. Pabora c
PaGota ¢ 1010IHUTENBHBIM MaTEPUATIOM.
repbapHbIM
MaTepUaJIOM
7.  Tenernueckue | Ciymanue oObSICHEHUIN yUUTEs. ONEKTPOHHBI
3akoHOMepHOCTH, | CamocTrosTenbHas paboTa ¢ ydeOHUKOM. | € TaOIuLbl U
OTKpBITBIE I'. | PaboTa ¢ kapToukamH. IIJIAKaTBI.
Mennenem. Pa6ora B mapax.
Pabota B rpynmax.
Pemenue renernueckux 3agad.
8.  HMurubpuanoe | Cnymanue oObsICHEHUH YUUTEIS.
CKpellliBaHue. Pemenue nocraBieHHbIX 3a/1a4.
Pabora ¢ yaeOHUKOM.
Pabota B mapax.
Pa6ora B rpynmax.
Pemenne reneTnueckux 3ajau.
0. Pemenne | Cnymanue oObsICHEHUIN yuuTes.
TCHETHYECKUX Pemenne reneTnyeckux 3aad.
3amad. PaGora B mapax.
Pabota y nocku.
10. JlaGoparopnas | Pabora B mapax.
pabora  Ne 1. | BoimonHeHne 3aJaHuil 1O pEUICHHIO
«Pemenne T€HETUYECKUX 3a]a4.
AKCIIEPUMEHTAIbH
BIX  33dad 10
T'CHETHKEY.
11. T'enermueckue ONEKTPOHHBI
Paborta ¢ pa3naToyHbBIM MaTEpPUATIOM.
OCHOBBI CEJIEKIIHH. . € TaOaulbl U
Crnymanue 0ObsICHEHUI yUUTENs.
Bxrnag H. n. TLJIAKATHL.
CamocrositenbHas paboTa ¢ y4eOHUKOM.
Basunosa B
pa3BUTHE
CEJICKIIH.
12. T'enernka mona | Pabora B mapax. DJIEKTPOHHBI
W HacienoBaHue, | PaboTa B rpymnmax. € TaOIuIBl U
CIIETJIEHHOE c | Pemienne reHetnyeckux 3anuad. TUTaKaThl.
IOJIOM.
13. Pabora ¢ mpe3eHTarmei. DIEeKTPOHHBI
Hacnencreennsnie PaGora ¢ yueOHUKOM. € Ta0auIbl U
6omne3nu yenoseka. | Pazbop TE€HETUYECKUX OOJIe3HEH | TUTaKaTHI.
YesoBeKa.
[IpocMmoTp BuaEOPparMeHToB.
OO6cyxeHne NoTy4eHHbIX 3HAHUH.
14. MenunuHcKast ONEKTPOHHBI

PaGora ¢ pa3aaTOYHbIM MATCPUATIOM.
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reHeTHKa u | Cnymanue oObsICHEHUI yUUTEIs. € Ta0aulbl U

JIOCTHKEHUS CamocrostenbHas paboTa ¢ ydeOHUKOM. | IJIaKaThl.

OMOTEXHOJIOTHH.

15. TropuectBo B | Pabora ¢ pa3gaTouHbIM MaTEpPHAIOM.

XKHU3HU uenoBeka W | Ciyranue 0ObsICHEHUH yuuTens.

oOuiecTna. CeMuHapckoe 3aHsTHE.

CocraBieHue nIpoeKTa.
[ToaroToBka K KOHTPOJILHOM paboTe.

16. KontponbHas | Pemenne 3aganuii KOHTPOIBLHON pabOTHI.

pabota No 1.

17. HapctBo | Cinymanue o0bsICHEHUH yuuTes.

Bupycsl. Pabora ¢ J0MOTHUTEIBHBIM MaTEPUATIOM.

Bupychsbie CocraBieHue Kiacrepa.

3a00JIeBaHuUSI. Paz6op BHUPYCHBIX 3a00JIeBaHUH.

Anamms DNIeKTPOHHBIC TAOTHUIIBI U TJIAKATHI.

KOHTPOJIBHON Pabora ¢ BugeopparmeHTamMu.

paboTHI.
Knemounwti I. Knerounsnii | Cinymanue oObsICHEHUIN yuuTess. DJIEKTPOHHBI
YypoeeHs YPOBEHb CamocTrosaTenbHas paboTa ¢ yaeOHUKOM. | € TaONHIIBI U
ocusnu (7 4). | OpraHu3aLvu Otbop u cpaBHeHHME MaTepuajga IO | IUIaKaThl.

KMBOH MaTepUU U | HECKOJIBKUM MCTOYHHKAM.

ero poib B

IIPUPOJIE.

2. Knerka u ee | Pabora B mapax. Muxkpockon

CTpOCHHE. PaGora B rpynmax. 1 poBoii,

Opranounsl  kak | CocTaBieHue ONOPHOH TaOJIUIIBL. MUKpoIpena

CTPYKTYpHBIE Crnymanue oObsICHeHUI yUUTENS. paThl

KOMIIOHEHTBI [IpoBepka 3HaHUM.

[[UTOIIa3MBI.

3. Knerounsnii | Crymanue oObsICHEHUH yuuTens. ONEKTPOHHBI

UK. Henenue | PaboTa ¢ MonylbHBIMU TaOIHIIAMHU. e Tabiunel 1

KIeTKku — MuTo3 u | Pabora c OMOJIOTMYECKHUM | TJIAKATHI.

MENO03.

KOHCTPYKTOPOM.

4. Crpyktypa u

Crnyimranue 0ObsICHEHUN YIUTETIS.

byHKIIN CamocrostenbHas paboTa ¢ y4eOHUKOM.
XPOMOCOM. Pabota c kapToukamu.
5. Ucrtopus

pa3BUTUS HAyKU O
KIIETKE.

PaGorta ¢ pa3naToyHBIM MaTEPHUAIOM.
Caymanue oObsCHEHUNA yIUTEIS.
CamocrosiTenpHas paboTa ¢ y4eOHUKOM.

6. Tapmonus wu
11e7IeC000Pa3HOCTh
B YKUBOH IIPUPOJIE.

Paborta ¢ pa3aToyHbBIM MaTE€pUATIOM.
Crnymanue 0ObsICHEHUI yUnTENs.
CamocrosTenbHas paboTa ¢ y4eOHUKOM.
CemuHapcKoe 3aHATHE.

IloaroroBka K OHOJIOTHYEeCKOMY
TECTUPOBAHUIO.
7. buonornueckoe | Pemenne  3agaHuii  OHOJIOTMYECKOTO
TECTUPOBAHUE TIO | TECTUPOBAHMUS.
riaBse 2.
M?ﬂeky ApH 1. MonexynapHem PaGoTa ¢ pa3natro4HbIM MaTepraIoM.
blil  ypo6eHb | ypOBEHb  JKU3HMU:

acuznu (10 u).

3HA4YCHUE U POJIb B

Caymanue oObICHEHUI yUUTEIS.
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MIPUPOJIE. CamocrosiTensHas paboTa ¢ y4eOHUKOM.
Pabora B rpynmax.
OO0cyxeHrne BOITPOCOB.
2. OcHOBHBIE p DJIEKTPOHHBI
aboTa ¢ pa3gaTOYHBIM MaTEPHUATIOM.
XUMHUHCCKHC .. | Ciymanue oObsICHEHUH yauTeIs. ¢ Tabanusl u
COCIMHCHIG AKUBOH | g\ 1o cTosITEIBHAS paboTa ¢ yueOHUKOM. TUIAKATRL.
MaTephH. Pa6ora B rpynmax.
CrpykTypa u
GyHKIIH
HYKJIEMHOBBIX
KHCJIOT.
3. [Ipoueccer | Cirymanue 00BbSICHEHUH YUUTEIIS. ONEKTPOHHBI
cuHTe3a B kKUBBIX | CamocTosiTeNbHAs paboTa ¢ y4eOHUKOM. | € TaOImuIbl U
KJIETKaX. OT6op W cpaBHEHHME Marepuajia IO | TUTAKATHI.
HECKOJIbKMM UCTOYHHKAM.
3anonHeHue OnopHON TabIUIBL.
4. [Ipoueccrl | PaGoTa ¢ pa3gaTo4HbIM MaTEpHAIIOM. DJIEKTPOHHBI
ounocuHTe3a Oenka. | Pemenwne 3amau. € Ta0auIbl U
Crnymranue oObsICHEHUN YIUTETIS. TJIaKaThl.
PaGora c OouonorudecknmM | buonornueck
KOHCTPYKTOPOM. 15051
KOHCTPYKTOP
5. Monexynsapubie | PaboTa ¢ pa3gaTouyHbIM MaTepHaIOM.
IIPOLIECCHI Pewenune 3anau.
pacIiernaeHusl. Crnymanue oObsICHeHUI yUnTeNs.
Pabora B mapax.
6. Xumnueckoe | Cirymanue o0bsICHEHUH YUUTEIS. ONEKTPOHHBI
3arpsi3HEHUE CamocTosaTenbHas paboTa ¢ yaeOHUKOM. | € TaONHIIbI U
OKpY>KaroIIeu OT6op W cpaBHEHHME Marepuajga IO | TUTAKATHI.
Cpensl KaK | HECKOJIbKMM MCTOYHUKAM.
riiodanpHas CeMuHapckoe 3aHATHE.
HKOJIOTHUECKas Pa3bop mpennoxenuit mo Ooprbe C
npobnemMa. Bpewms | skosornuecKuMu mpodaemMamu.
3KOJIOTUYECKOUN
KYJIBTYPBHI.
7. 3axmouenue: | CiylmaHue OObsICHEHUM yUnTes.
CTPYKTYpHBIC CamocrostenbHas paboTa ¢ y4eOHUKOM.
YPOBHU OTbop W cpaBHEHHME Marepuaia IIo
OpraHu3aIuu HECKOJIBKUM UCTOYHHKAM.
YKUBOW MaTEpUHU.
8. O6006menue | PabGoTa ¢ pa3gaTo4HBIM MaTEPHAIIOM.
3HaHUM 10 Kypcey | Pemenue 3anay.
OuosoTHH 11 | 3akpermieHue 3HaHUH IO TEME.
KJ1acca. IToaroToBka K KOHTPOJIBHOHM paboTe.
9. HroroBas | Pemenue 3a1anuii KOHTPOJIBHON pabOTHI.
KOHTPOJIbHAS
pabora.
10. Ananu3 | UcnipaBienue ommooK.
KOHTPOJIBHOU Paz0op 3a1anuiit KOHTPOJIBEHON PAOOTHI.
paboTHI. Crnyimanne 0ObsICHEHUN YUUTETIS.
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