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OO0mas xapakTepucTuka yueOHoro npeamera «buosorus»

Vyebnsiii npeamer «buosiorus» pa3BuUBaeT MPEACTABICHUS O MMO3HABAEMOCTH >KHBOM
IPUPOJBI U METoJlaX €€ MO3HAHMS, OH MO3BOJSET COPMUPOBATH CUCTEMY HAYYHBIX 3HAHUU O
JKUBBIX CHCTEMaX, yMEHHUS UX TOJy4aTh, IPUCBANBATH U MPUMEHSThH B KU3HECHHBIX CUTYaIUAX .
buonoruueckas moAroroBka o0ecreyrBaeT MOHUMaHUE OOYYarONIMMKCS HAayYHBIX HMPUHLIUIIOB
YeJIOBEYECKOM JIEATENIbHOCTH B TPUPOJE, 3aKIAbIBACT OCHOBBI IKOJIOTHYECKOH KYIBTYPHI,
3I0pOBOT0 00pa3a KU3HU .

Ilenamu uzyyenus 6uonozuu Ha ypoBHE OCHOBHOTO O0IET0 0Opa30BaHUS SBISIOTCS:

* (opmupoBaHMe cuUCTEMBbl 3HAHUW O NpPHU3HAKAX U TPOIECCaX >KU3HEIEATEIbHOCTH
OMOJIOTHYECKUX CUCTEM Pa3HOT'O YPOBHS OpTaHU3AIIHH;

* (opmupoBaHuEe cuCTEeMbl 3HAHUA 00 OCOOCHHOCTSIX CTPOEHUS, >KU3HEIEATEIbHOCTH
OpraHu3Ma YeJIOBEeKa, YCIOBHUIX COXPAaHEHHUS €T0 310POBbS;

* (GopmupoBaHuE yYMEHUN MPUMEHATb METOJbI OMOJIOTMYECKON HAayKd Ui HU3yUCHHS
OMOJIOTMYECKUX CHCTEM, B TOM YHCIIE U OpraHM3Ma YellOBeKa,

* opmupoBaHUE YMEHHUI HCMONB30BaTh UH(POPMALIUIO O COBPEMEHHBIX JIOCTHXKEHUSAX B
obnactu Ouosioruu Uil OOBSICHEHHS IPOLIECCOB UM SIBJIEHUN JKUBOW MPUPOABI U
KHU3HEIEATEIILHOCTH COOCTBEHHOTO OpPraHu3Ma;

* (opMUpoBaHHE YMEHUU OOBICHATH POJb OMOJOTUU B MPAKTUYECKOW NEATEIbHOCTH
JI0JIeH, 3HaueHHe OMOJIOrMYEcKOro pazHo- oOpasus A coxpaHeHHUs Ouocdepsl, MOCIeICTBUS
JESITEIIbHOCTH YeJIOBEKa B MIPUPOJIE;

* hopMHPOBaAHKE FKOJIOTUIECKOHN KYJIBTYPHI B LIEJISAX COXPAHEHUSI COOCTBEHHOTO 3/I0POBbS
Y OXPaHbI OKPY>KaIOLIEH Cpebl .

Jlocmuoicenue yeneit obecneuusaemcs peuwienuem cneoyrwuux 3AJAY:

* IprOOpeTeHNE 3HAHUI 00yUYaIOITUMUCS O KUBOU MPHUPO/IE, 3aKOHOMEPHOCTSIX CTPOSHUS,
KHU3HEIEATEIILHOCTH U CpeAoo0pas3yronield poj OPraHu3MOB; YEJOBEKE KaKk OMOCOIMAIBHOM
CYIIECTBE; O POIH OMOIIOTUYECKON HAYKH B IPAKTHUECKON AESITETbHOCTHU JIOICH;

* OBJIAJICHHE YMEHHUSMHU IPOBOIUTH MCCIIEOBAHUS C MCIIOJIb30BaHUEM OHOJIOTHYECKOTO
000pyI0BaHUS M HAOMIOJCHHUS 32 COCTOSSHUEM COOCTBEHHOTO OpraHu3Ma;

* OCBOEHHE TPHUEMOB palbOThl ¢ Owojgornueckod uHMOpmMaluend, B TOM YHUCIE O
COBPEMEHHBIX JOCTHKCHUSAX B 001acT OMOJIOTHH, €€ aHalIu3 U KPUTHUECKOE OLIEHUBAHUE;

* BOCHNUTAHHWE OWOJOTWYECKH M DSKOJIOTMYECKH TPAMOTHOH JIMYHOCTH, TOTOBOH K
COXPaHEHHIO COOCTBEHHOTO 3/10POBBS M OXPaHbI OKPYKAOLIEH Cpe/Ibl.

Mecto yuyeOHoro npeamera «buosiorus» B yaeOHOM I1aHe
B cucreme obmiero oOpazoBanus «buonorus» mnpusHaHa 00s3aTENbHBIM Y4€OHBIM
IpeIMETOM, KOTOPBIH BXOIUT B COCTaB IpeaAMeTHON obnactu «EcTtecTBeHHO-Hay4YHbBIE
peIMeThl». YUeOHBIM IIIaHOM Ha e€ 3y4eHHne oTBeieHO 69 yueOHbIX 4acoB — 10 1 4 B HEAEIIo
B 10-11Kkmaccax COOTBETCTBEHHO.

Conepsxkanue 00pa3oBaHus M0 rogaM 00y4eHust
(mpakTHuecKas 4acTh y4eOHOTo coJiepKaHus npeamera ycuieHa
MaTepHaTbHOTEXHUYECKON 0a30i1 1ieHTpa «Touka poctay / meTckoro TexHomnapka «KBaHtopuym»,
UCTOJIB3YEeMOro JUIsl peaju3allMi 00pa3oBaTeNbHBIX MPOrpaMM B paMKax IpernojaBaHus
OMOJIOTHH).

10 KJIACC 2022-2023 YYEBHBIH I'OJ]
Beeoenue ¢ kypc oouwent ouonozuu (4 u).
buonorust — nayka o xus3au. Conepxkanue kypca. [lonstue 6mocuctembl. CBOWMCTBA KHU3HU:
€IMHCTBO XHMHYECKOTO COCTaBa, OOMEH BEIIeCTB U DHEPTrUH, CaMOBOCIPOHU3BEICHUE,
CIIOCOOHOCTh K POCTY M Pa3BUTHIO, Pa3APaXUMOCTh, TUCKPETHOCTh. CrnenuduyHocTh
B3aMMOOTHOIIIEHUI OPraHU3MOB CO CPEIOM.



[TonsiTvie CTPYKTYpHI U €€ opraHu3anuu. [IoHsATHE CTPYKTYpHBIX YPOBHEH OpPraHHU3ALMH KU3HU.
MHoroo0pa3ue ypoBHEW OpraHu3alUd KU3HU: MOJIEKYJISPHBIM, KJIETOUHBIM, OpraHU3MEHHBIH,
HOMYJSIIUOHHO-BUI0BOM, OMOT€0IIEHOTUYECKHIA, OnoCc(epHBI.

W3 ucropun 6uonoruu. JJocTukeHus: CoBpeMeHHO# 6nonoruu. MHTpOyKIus 1 aKKIIMMaTH3AIHA.
buorexnonorus. buonuka. BzauMocBs3b HayKu U NPaKTUKU. TpaJuIMOHHbBIE METO bl OMOJIOTHH.
CoBpeMeHHbIE METOABL: MOIETUPOBAHUE, MOHUTOPHHT.

Bompocer mnst oocyxknaenus: 1. Uto takoe kynbrypa? 2. OTpakeHHE B3aWMOJICHCTBHS
YeIIOBeKa M MPUPOJIBI B PA3TUYHBIX (opMax KynbTypbl. 3. Pollb KUBOW MPUPOABI B Pa3BUTUU
KynbTypbl. 4. Ilepemaua AOCTH)KEHMH KyJIbTYpbl HOBBIM TIOKOJEHHSIM U B IEPBOOBITHOM
oOuiecTse.
buocgpepuwiii yposens scusznu (7 u).

[Tonsitue Omocdeprr. Crpykrypa Oumochepnl. CpoiictBa Ouochepsl. OCOOCHHOCTH KUBOTO
BemecTBa. DYHKIMM JKUBOIO BEIIECTBA: Ta30Bas, JHEPreTUYECKas, KOHLIEHTPAlMOHHAs,
JIECTPYKTUBHAs, cpefoodpasyromas. Poib )xuBoro Bemectsa B 6uochepe.

PanHue rumore3pl 0 NPOMCXOKIEHUM >KU3HU. buorenes m abuorene3. CamMonpou3BOJIbHOE
3apokaenue. I'mmoresa mnancnepmuu. COBpEMEHHBIE THUIIOTE3bl MPOUCXOXKJIEHUS JKU3HU.
[Ipenopranu3Mbel WM KoalepBaTbl. XHUMHUYeCKas W OHOJNOrMyeckas HBOJIOLUA.  OTarbl
BO3HUKHOBEHUSI KU3HMU.

Ponp mpokapuoTr B 3BOmtonuu ku3Hu Ha 3emue. [lonstue apomopdoza. I'ereporpodsr u
aBTOTpodbl. POk sykapuoT B 3BOIONUU KXKU3HU. DOpMBI Ha3eMHOH *ku3Hu. Hawano mcropuu
JKU3HHU.

buocdepa kak 6mocucrema. [IpoayeHTsI, KOHCYMEHTHI, peAyleHThl. buocdepa kak sxocucrema.
[Tonsatue Owmonormueckoro KpyroBopoTta. KpyroBopoT BemectB B mpupone. Ilpumeps
KpYTrOBOPOTOB BEIIECTB B IPUPOJE.

[TonsiTue o Hoocdepe. Drambl BO3AEHCTBUS uenoBeka Ha Ouocdepy. CrnocoObl BO3IEHCTBUS
yenoBeka Ha Owuochepy. VYcmoBusi coxpaneHus Ouocdepsl. OcCoOOEHHOCTH W 3HAaYEHUE
6uocdepHoro ypoBHs. YenoBek kak ¢aktop B Ouochepe. Hayunas ocHoBa coxpaHeHuUs
ouocdepsl. 3aaun YCTOWYMBOTO Pa3BUTHSL.

Cpenpl XM3HM OPraHU3MOB Ha 3eMJie: BOJHAs, HAa3€MHO-BO3/YILHAs, MOYBEHHAs M
OpraHM3MeHHas. OKoJIoTUYecKue (QakTopel Cpelbpl: a0uoTHYeCKue, OUOTHYECKHEe U
AHTPONIOTEHHBIE. AHTPOTIOTeHHBIE (PaKTOPBI: CO3HATEIbHBIC U CTyYaliHbIE.
Buozeoyenomuueckuii ypoeenv ncusnu (8 u).

BI'l] kak wacte Oumocdepsl. OcOOEHHOCTH OMOTEOIEHOTUYECKOTO YPOBHS KM3HH. 3HaueHUE
OuoreoneHoTHYeckoro ypoBHs >xu3Hu. CpoiictBa BI'Ll. Yuenune o BI'Ll. Yuenue 00 sxocucteme.
Tpoduyeckas cTtpykrypa Ouoreonenosa. Cetu nutanus. [lepBudHas U BTOPUYHAS MPOIYKITHUS.
[TpoctpanctBennsle cBsizu B BI'Ll. Ilonstue spycHoctH M eMkocTu Ouortomna. [loHsTue
HKOJIOTMUYECKOM HUIIN.

Tumnbl cBsize U 3aBUCUMOCTE B OmoreorieHo3e. B3zanmHO mpucnocoOuTeNbHBIE CBOWCTBA —
koananrtauud. [lonarne mumukpun. B3aumusie anantanuu B Ouoreonenose. KosBomonnoHHbIe
CBsI3U B OmoreorieHo3e. MHOTO0OOpasue CBsi3eil B OMOTeOIeHO3e.

[Tonsite ycroitumBocTH OumoreorieHo3a. CBoiicTBa, omnpeaenstonme ycrounBocth bBI'LI:
00rarcTBO BHJIOBOI'O COCTaBa M ()YHKIIMOHAJIBHOE pa3zHoOoOpasue, )KM3HEHHOE MPOCTPAHCTBO,
cpenooOpasyroliye CBOMCTBA BUIOB, aHTPOIIOI'€HHOE BO3/ICHCTBHE.

[Tonsitue cmenwsr Ouoreoneno3a. Tumbl cmen BILl. IlepBuuHble W BTOPUYHBIE CYKIIECCHHU.
Cytounslie u ce3onnbie uamMenenus bI'L[. Muoroo6pasue BoaHbIx BI'L]. THUIBI BOJHBIX YKOCHCTEM.
MHuoroob6pa3ue 6MOTreo1eHO30B CYIIIH.



AnTponorenHoe BiausiHue. [Iytu coxpanenust bunoreomneHo30B. Hauamno ocBoeHUs MpupoIbI
monpMu. Hauano KyabTypHOro ocBoeHHMs Impupoibl. Hadano HaydHOro OCBOEHUSI HMPHUPOIBI.
[IpomeiieHHOE OCBOEHUE MpUpOo L. Oco3HaHUE poiu yernoBeka B pupoje. bI'll kak ucrounuk
OJ1arornosty4us Jroei. DK0JIOrnYecKue 3aKOHbI IPUPOI0I0Ib30BaHUS.
Ionynayuonno-6udoeoii yposens ycusnu (16).

[Tonstue Buma. Kputepum Buma:  Mopdonoruyeckuii, (GpU3HOIOT0-OMOXUMHUECKUI,
reorpapuueckuii, 3KOJIOTHYeCKUil U penpoAyKTUBHbIN. COBpeMEHHOE MpPEJCTaBICHUE O BUJE.
buonornueckas KOHUENUIKS BUIA.

[Tonynsanus kak popma cymiectBoBanus Buaa. [lonmymsmust kak komrmoneHT BI'LL. [Tomymnsus kak
resernyeckas cucrema. Tunbel nonyisinuid. [lomynsiuroHHBIE OCHOBBI 3BOMOLMU. [loHATHE
MUKPO3BOIIOIUH. [[BrKyIIMEe CUITbl U (PaKTOPHI BOJIOLUH.

[Tonsitue BumooOpa3oBanus. buopasHooOpasue. CrocoObl 0o0pazoBaHusi BHUIOB. [IpudanHbBI

BbIMUpaHusa. [lombITku cucremaruzauun Ouonoruyeckux BuIoB. CoBpeMeHHas cHucTeMa
opranusMoB. CoxpaHeHue OnopazHoooOpaszusi.

[Tpoucxoxnenue yenoseka. Orpsa npumarsl. CemelictBo ['omunnabel. Hanpasinenus ssoonnn
cemeiictBa ['omunua. CraHoBiieHHe uesloBeka Kak Buja. OOIas 3aKOHOMEPHOCTb 3BOJIIOLIUU
YeJl0BeKa.

[TonynsiiMOHHBIE OCHOBBI aHTPOIIOTeHE3a. Y HUKaJIbHasi 0COOEHHOCTh BuAa YenoBek pa3yMHBbIH.
[Tonsitue pac. Pacbl yenoBeka: HerpoujHasi, MOHTOJIOMAHAs, €BponeoujHas. ['uUmoressl o
IIPOUCXOXKIEHNUN YEJI0OBEKAa COBPEMEHHOT0 BHU/IA.

[Tonsatue Oumonoruueckoi sBomronuu. llonsTHe kpeaunonusme u TpaHchopmusme. Teopus
Yapnza J[lapsuna o060 »3Bomtouuu. DOpMbl HW3MEHYMBOCTH OPraHU3MOB: OIpEJAEICHHAs U
HeonpeneneHHas. [IoHsATHe HCKyCCTBEHHOIO 0TOOPA U €CTECTBEHHOTO 0TOOpa.

dopmMupoBaHuE CUHTETUYECKOW Teopuu 3Botonuu. COBpeMEHHass TEOPHs SBOJIIOLMM JKUBOTO
MUpa. DJIeMeHTapHble €AMHULIBL, 3JIEMEHTAPHBIN MaTepHall U 2JIeMEHTapHbIE (PaKTOPBI IBOJIOLIUH.
JIBuoxyiue cuibl 3BoOIMHA. OCHOBHBIE MOJIOKEHUS! CHHTETUYECKOW TEOPUU 3BOJIOLUH.
Pesynbrarel 3Bomouuu. BupooOpa3zoBanue. EcrtecTBeHHast cucreMa KHMBBIX OPTraHHU3MOB.
OykapuoTel U npokapuoThl. [IpucnocobnenHocts u aganTanus. OCHOBHBIE 3aKOHOMEPHOCTH
HBOJIIOLHH.

buonoruueckuit nporpecc. Apomopdo3s, uamoamantanus, obmas aereHepanus. OCHOBHBIE
HaIpPAaBJICHUS HBOJIIOLINH.

Crienuduka nonyssiiMOHHO-BUI0BOTO YPOBHSI )KU3HHU, €r0 CTPYKTypa M OpraHu3aius. 3HaueHue
HOMYJISIIMOHHO-BUIOBOTO ypoBHs. DYHKIMOHAJIBHASA pOJIb MONYJSALUN B IPUpOJE. 3HAUYECHHUE
JUKUX BUJOB pacTeHUil. 3HaYeHHE AUKUX BHUJIOB XKUBOTHBIX. | €HO(POHA M NMPUUMHBI rudenu
BUJIOB.

[ToBTOpEHME MpOiiIEeHHOr0 MaTepuaa o nepBoi U BTopoi riaaBaM. O0001IeHNE U 3aKpeTIeHHe
3HaHUH C TOMOIIbIO OMOJIOTUYECKOTO TECTUPOBAHUS.

IToBTOpEeHue MpoHeHHOro MaTepuaia 1o TpeTbel u 4eTBepToil riaBaM. O6o01IIeHNE U
3aKperIeHHe 3HaHUH ¢ IOMOIIbI0 ONOJIOTHYECKOr0 TECTUPOBAHUS.

11 KJIACC 2022-2023 YYEFHBIH IOJ
Opzanuszmennstii ypoeens sxcuznu (17 u).
Oco0eHHOCTH OPraHU3MEHHOTO YPOBHS OpraHU3aluH KU3HHU. 3HaU€HHEe OPraHU3MEHHOTO YPOBHS
B mpupoge. OpraHusM — OCHOBHAs TUCKpETHas >KUBas €AMHUIA. DBOJIOIHOHHOE y4YEHHE
OpPraHU3MEHHOTO YPOBHS B IPUPO/IE.
[Tonsitue 06 opranusmax. CoiicTBa oprannzma. Opranusm kak 6uocucrema. Buael perynsinuu
OpraHM3Ma: CaMOpEryJjsilusi, TyMOpajbHas peryisuus, HEepBHass W HEPBHO-TyMOpaJibHas
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perynauus. MHOTOKJIeTOYHble opraHu3Mbl. OOMEH BEIIECTB M MpEBpallleHUs SHEPruu B
opranusme. CUCTEMBI )KU3HEEATEIbHOCTH )KUBOTHOTO OpraHu3Ma.

Pa3mHoxkeHue: monoBoe u Oecnionioe. Bumsl 6ecrionoro pazmuoxkeHus. OCOOEHHOCTH TOJIOBOTO
pasmHokeHus. [1os u mosnoBkie mpu3Haku opranuzma. Ornog0TBopeHue. Buabl omiooTBOpeHus.
HckyccTBEHHOE OIUIOOTBOPEHUE. [IBOMHOE OIIIOIOTBOPEHUE LIBETKOBBIX PACTEHUM.

[Tonsitue 06 oHTOTrEeHE3e. DMOPUOHANBHBIHN (3apO/IBIIIEBbIN ) IEPUO PA3BUTHS MHOTOKJIETOYHOTO
opranu3ma — sMOpuorenes. IloctamOpruoHaNbHBIN, WK MOCIe3apoAbIIeBbId, nepuoa. Craauu
B3POCJIOr0 OpraHu3Ma.

3apoxnaenue reHeTrkd. Pabotel I'peropa Mennens. XpoMocoMHass TEOPHsl HACIIEICTBEHHOCTH.
Ocuosusie nosnoxennss XTH. Otnomenus renotuna u gpenoruna. [lonsarue o reHome.

[Torsithe 00  w3MeH4YMBOCTH.  HacnencTBeHHas  M3MEHYMBOCTH:  MOAM(HKAIIMOHHAS
(peroTHMTIMUECKAs), TEHOTUNUYECKAs, KOMOWHATHBAs, MYyTal[MOHHas. MyTareHe3, MyTareH,
MyTaHT. MyTalluu: eCTeCTBEHHbIE U UCKYCCTBEHHBIC. THIBI MyTaIlMii: XpPOMOCOMHBIE U T€HHBIE.
3aKOH «rOMOJIOTUUECKHUX PSI0B HACJIEICTBEHHOW U3MEHYMBOCTHY.

Metonpl pabotsl I'. Mennens. Yucteie muaur. MoOHOTHOpUIHOE, TUTHOPUIHOE U TPUTHOPHIHOE
ckpemuBanue. [londarue anneneil. 'oMO3UTOTHBIE U FE€TEPO3UTOTHBIE aJlienu. JJOMUHAHTHBIE U
peueccuBHble Tpu3Haku. [lepBblii U BTopoi 3akoH Menaens. ['unore3a 4ncToThl raMer.

Omnpitel I'. Menaens. Monorubpuanoe u nuruOpuaHoe ckpemuBanue. PekomOunammu. Tperunit
3akOH MeHnens. Ananusupyromiee ckpemmuBaHue. OTKIOHEHHE OT CTAaTUCTUYECKHX
3aKoHOMepHocTel. ClenieHHOe HaclleJoBaHie reHoB. ['eHeTnyeckue KapTbl OpraHu3MOB.
3akperuieHre U CUCTeMaTU3aIus 3HaHUM 110 IIEPBOMY, BTOPOMY U TPEThbeMy 3aKoHaM MeHens 3a
CYET peuIeHUs] FTeHETUYECKUX 3a7au. THUIlbl B3aMMOIEHCTBUSI T€HOB.

[Tonstue cenexnuu. 3agaun cenekuuu. OCHOBHbIE METOMBI CEJEKLUU: UCKYCCTBEHHBIN OTOOP
(Oecco3HaTenpHBII M METONWYECKHUi), TUOpuAM3anus (BHYTPUBHIOBAsS U MEXBHUIOBAA).
Wubpuaunr u ayropuausr. ['eteposuc. Metoasl rubpuanzanui. MonekyaspHas rTuOpuIu3aius.
Myrarenes. [lonumnonaus. [lepBuuHble U BTOpUYHBIE LEHTPBI MPOUCXOKIEHUS KYJIbTYPHBIX
pacTeHuM.

[TonsTue nona. Mexanusm omnpeneneHus nosa. Oorenes. AyToCOMHBIE U TTOJIOBBIE XPOMOCOMBI;
MY>KCKHE M )KEHCKHE XpOMOCOMBI. 'oMorameTHoe u rereporameTHoe coueranne. Hacienosanue
MPU3HAKOB, CLEIUIEHHOE C MOJOM. ['oMoraMmeTHbli u rereporaMmeTHblii moi. I'emodpunus u
JaTbTOHU3M. POJIb ayTOCOMHBIX XpOMOCOM.

OcoOeHHocTH TeHETHKH 4YenoBeka. OCHOBHOE HampaBlIeHHE TeHETHKH denoBeka. lloHsaTue
kapuotumna. Myranuu. HacnenctBennsie Oone3nu. MynbTtudaxtopHbie 3aboneBanus. [ eHHbIE
0omne3nu. XpomMocomMHbie 601e3HU. MoHOCOMUS. MeTOIbI IeYeHHUS.

[Ipeamer u 3amaum MEAUITMHCKOW TeHETHUKHU. BHOITHUYECKHI KOACKC. DTUUYECKHE MPUHIIUIIBI
MeTUIIMHCKOM reHeTukd. [lonstue onorexnonoruu. ['ennas naxeHepusi. COBpeMEHHBIEC aCTIEKThHI
OMOTEXHOJIOTHYECKUX MCCIICIOBAHNN. DTHUECKHUE aCTICKThl KJIOHMPOBAHUS.

I'ére Uorann Bonb¢ranr. KusHeHHblli nukin denoBeka. BrickasbiBanus ¢uiiocodos: Dpux
®pomm, Huxomnait Anekcanaposuu beprses.

[TonsiTHe 0 BUpycax Kak opraHu3max. SIBisieTcs M BUPYC KUBbIM opranu3moM. Kakumu
CBOMCTBAMH JKMBBIX OPTraHU3MOB 00JamgaroT BUpPYchl. CTpoeHHWEe U CBOWCTBA BHUPYCOB.
[IpoHnkHOBEeHHE BHPYCOB B KieTKH. lIpomcxoxkaeHue BUpycOoB. Bupychl kak Bo30yauTenn
3aboneBanuii. CIINJ1. OPBU, rpumnm.

Knemounwuii ypoeens ncusnu (7 u).



Kierka — mpencraBUTeNb KIETOYHOIO YPOBHS JKM3HU. 3HAUYEHHE KJIETOYHOI'O YPOBHS KHUBOU
MaTepuH. 3HAYEeHUE KJIETOYHOro ypoBHS. OCHOBHas eIWMHUIIA KXU3HHM U dJIeMeHTapHas (opma
JKU3HHU.

OBonronus NepBUYHOM KieTkH. [lanpHelniee ycnoxHeHHe KiIeTKH. OCHOBHBIE YacTU KIIETKH.
[ToBepxHOCTHBIN KOMIUIEKC KieTKU. [luTomnasma u ee cBorictBa. OpraHnouisl Kak CTPYKTYpHbIE
KOMITOHEHTBI LIUTOIJIA3MBl.

JKu3Hp kneTku. Dtarbl KIETOYHOTO LMKJA: MEePBbIA M BTOPOM. JIMTENBHOCTh KU3HU KIIETKH.
[enenune knetku. MUTO3 WM HENpsMOE JEJIEHHE KJIETKU. buojornueckoe 3HaueHHE MHUTO3a.
Meiio3 — penpoayKTUBHOE JerneHue kiaeTku. CpaBHEHHME MHUTO3a W Melo3a. buosormdeckoe
3Ha4YCHHUE Meio3a.

[Tonsitue o xpomocomax. CTpykTypa xpomocoM. HeructoHoBble U THCTOHOBBIE OCJIKU. YPOBHU
KOMITakTH3anuu xpomatuHa. yHkuuu xpomocoM. I'enernueckuit koa. TpaHCKpuInus.

Hayxa o kiietke — uurosnorus. [lonstue o kinetke. AHuManbKyiau. IlepBble nonoxeHus KIeTOYHON
teopun. Pazputne yuenus o kierke. CoBpeMeHHas KJIETOYHasi TEOpHs.

[TonsTue nenecoobpa3sHocTH U rapMoHUH. COOTHOIIIEHHE TAPMOHHUH KUBOW KJIETKH M TAPMOHUU
Mupa. B3auMocBs3b 1 pazHUIIa MEXTY OHATUSIMU «TAPMOHUS» U «IIPUPOIOCO00PAZHOCTDY.

O0001IeHEe ¥ cucTeMaTh3alus 3HaHUI [0 ri1aBse 2.
Monexynapuuwtit yposens sxcuznu (10 u).

OcoOeHHOCTH MOJIEKYJIIPHOTO ypOBHA Ku3HU. [lonumepsl 1 MoHOMEpBl. PUBNKO-XUMHUYECKUE
cBoiicTBa Mojekyld. buonornueckue ¢yHkuMu  MoJekyd. CTpYKTypHBIE — 3JIEMEHTHI
MOJIEKYJISIPHOTO YPOBHsI *H3HU. OCHOBHBIE IPOLIECCHI, 3HaUeHUe U opranuzanus MYXK.
Heopranuueckue BelecTBa: BOJA, MHUHEpalbHblE COJM, JBYOKHUCh YIJIEpOJa, KHCIOTHl M
ocHOBaHUs. OpraHUYEeCKUE BEILLECTBA: YIJIEBOJbI, JIMIHJIbI, OCIKH U HYKJIEUHOBBIE KHUCIIOTHI.
Crpykrypa JHK u PHK. Peruukarusa JJHK.

Cunres kak yacth Metabonusma. [lonsarue metabonusma. [lorsitue GuocuHTe3a 1 HOTOCHUHTE3A.
CseroBas u TemHoBas (a3bl poTocunTesa. dorocuremsl. [ukn KansBuna.

[TonsiTue o OmocuHTe3e Oenka. DTanbl CUHTE3a Oesika: TpaHCKpUMNUMs, TpaHcasaus. [lonstue
antukosioHa. Akuenropsas yacte PHK. Tunet PHK: TPHK 1 uPHK. IlonsTiue nonucomsi.
[Tonsatue o Ouonornyeckum pacuieneHud. ATO, AM® u AJI®. AspobHoe [bIXaHHE.
beckucnopoiHbIi ATan KJIETOYHOIO JbIXaHUs, WINA IHK0au3. KUCIOpoaHbIi ATan KIETOYHOTO
nbixanus. ki KpeGea.

OnacHocTh monuMmepHoro mycopa. IIpoGirema ycroiunBoro pas3BuTHs. ['JaBHbIE (aKTOpPbI
Jerpajialiiy ¥ paloHbl UX NposiBiaeHUs. Moenu pa3BUTHS MUpa. DKOJIOTHS U HOBOE BO33PEHHUE
Ha KyneTypy. Kpurepuu pa3Butus KynbTypsbl.

OO6o6meHre U cucreMaTH3alusl 3HAHUN O CTPYKTYPHBIX YPOBHSAX >KUBOM Matepuu. Buubl
O61opa3HoOOpa3us: BHMJOBOE, TE€HETUYECKOE, 3KOJOrMYEecKoe, Treorpaduueckoe, COLHUAIBHO-
ATOJIOTUYECKOE U CTPYKTYPHO-YPOBHEBOE.

OO6o0muieHne M cucTeMaTU3alUsl 3HAHUKA MO YPOBHSM OpPraHM3aLUU KUBOM MaTepuu:
OpraHU3MEHHOM, KIJIETOYHOM U MOJIEKYJIspHOM. MToroBass olleHKa 3HAaHUW METOAOM
OMOJIOTNYECKOT0 TECTUPOBAHUSI.

Ilnanupyembie pe3yJbTaThl OCBOCHHUS Y4e0OHOI0 NMpeaMeTa
OcBoecHue y‘-IC6HOFO npeameTa «buomorus» Ha YPOBHE OCHOBHOTO O6H.[CTO 06pa30BaH1/1;1
JOJIXKHO o0ecreynBaTh JOCTHIXKCHUEC CICAYIOIUX JUYHOCTHBIX, METAIIPEAMETHBIX U IMIPEAMCTHBIX
06pa3OBaTCJ'IBHBIX PE3YyIbTATOB:



JJUYHOCTHBIE PE3Y/IBTATHI

Ilampuomuueckoe eocnumanue.

* OTHOIIEHUE K OMOJOTMHM KaK K BaXKHOM COCTaBJISIOUICH KyJIbTYphl, TOPAOCTh 32 BKJIAJ
POCCHICKHX M COBETCKHX YYEHBIX B pa3BUTHE MHPOBOM OHonornyeckoil Hayku. ['paskmaHckoe
BOCIIUTaHUE:

* TOTOBHOCTb K KOHCTPYKTUBHOH COBMECTHOM JESATEIBHOCTH IIPU BBIIOJHEHUU
WCCJIEI0BAHUI U MPOEKTOB, CTPEMJICHHWE K B3aMMOIIOHUMAHUIO UM B3aUMOIIOMOIIH. J[yXOBHO-
HPABCTBEHHOE BOCIIUTAHUE!

* TOTOBHOCTb OLICHUBATh MIOBEJACHHUE U MOCTYIKH C IMO3UIMN HPABCTBEHHBIX HOPM U HOPM
JKOJIOTUYECKOH KYJIBTYpHI;

* IOHUMAaHHE 3HAYUMOCTH HPABCTBEHHOT'O aCIIEKTa JAESATEIbHOCTH YEJIOBEKA B MEIUIIHE
¥ OMONIOTHH. DCTETUYECKOE BOCITUTAHUE!

* [OHUMaHHe pojiu Ouosoruu B (HOPMHUPOBAHHM SCTETHUECKON KYIBTYpPbl JTUYHOCTH.
Llennocmu HayuHo20 NO3HAHUA:

* OpHUEHTAIMsl Ha COBPEMEHHYIO CHCTEMY HAaYYHbBIX IPEJICTaBICHUH 00 OCHOBHBIX
OMOJIOTMYECKUX 3aKOHOMEPHOCTSIX, B3aUMOCBS3SX YeJIOBEKA C MPUPOAHOM U COIMATILHOM CPEeIOH;

* IOHMMAaHHE POJIM OMONOTUYECKON HAYKU B (POPMHPOBAHMHM HAYYHOTO MHUPOBO33PEHHUS;
pa3BUTHE Hay4YHOW JII0OO3HATEIBHOCTH, HMHTEpeca K OHOJOrMYecKod Hayke, HaBBIKOB
HCCJIE0BATENbCKOM 1€ATEIbHOCTH.

Dopmuposanue Ky1bmypsbl 300pP0O8bSI.

* OTBETCTBEHHOE OTHOLICHHE K CBOEMY 3/I0POBbIO U YCTAaHOBKA Ha 37J0POBBIN 00pa3 xKU3HU
(3m0poBO€ nUTaHKE, COOMIOAEHNE TUTHEHNYECKUX MPaBUI U HOPM, COaJlaHCUPOBAHHBIN peXUM
3aHATUN U OTAbIXA, peryNsapHas pu3ndeckasi akTUBHOCTD);

* OCO3HAHUE MOCIEACTBUM M HENPUATUE BPEIHBIX NMPUBBIUEK (YHIOTpeOIEHUE aIKOIOJIs,
HAapKOTHUKOB, KypeHHE) U UHBIX (opM Bpeda s (HU3MYECKOTO M TNCHUXUYECKOTO 370POBbBS; *
coOroieHHe MpaBuJl O€30MMACHOCTH, B TOM YUCJI€ HAaBBIKM 0€3011aCHOTO MOBEACHUSI B IPUPOIHOMN
cpene;

* cOpPMUPOBAHHOCTh HaBbIKa PeQIIEKCHH, YIPABIEHUE COOCTBEHHBIM AMOLIMOHAIBHBIM
COCTOSTHUEM.

Tpyoosoe socnumanue:

* aKTMBHOE y4yacTHE B PEIICHUH NMPAaKTUYECKUX 337a4 (B paMKax CEeMbH, LIKOJIbI, TOpoJa,
Kpasi) OMOJIOTUYECKON U IKOJIOTMYECKOM HallPaBIEHHOCTH, MHTEPEC K MPAKTUUYECKOMY H3YUEHUIO
npodeccuit, CBI3aHHBIX C OMOJIOTHEH.

OKronocuueckoe socnumaHue:

* OpUEHTallMs Ha NMPUMEHEHHE OMOJOrMYECKUX 3HAHUM MpH peleHUH 3ajad B 00JIacTH
OKpYKarolleu Cpeibl;

* OCO3HAHME IKOJIOTUYECKUX MPOOJIeM U MyTell UX pelieHus;

* TOTOBHOCTb K YyYaCTHIO B TPAKTUYECKOM JEATENIBHOCTH  HSKOJIOTMYECKOM
HaIpaBJIE€HHOCTH.

Aoanmayus o6yuaroue2ocs K UsMeHAIWUMCSL YCI0BUIM COYUATILHOU U NPUPOOHOU CPedbl.

* aJICKBaTHAas OLICHKA U3MEHSIOLINXCS YCIOBUIL;

* MPUHATHE pEleHUs (MHIMBUIYyalbHOE, B TPYINIE) B M3MEHSIOIIMUXCS YCIOBHIX Ha
OCHOBAaHMHU aHaJN3a OMOJIOTHUYECKONW HH(POPMALINY;

* IUJITAaHUPOBaHUE JEWCTBUN B HOBOM CHUTYyallUM HAa OCHOBAaHUU 3HAHUN OMOJIOTHMYECKHUX
3aKOHOMEPHOCTEM.

METAIIPE/IMETHBIE PE3YJ/IbTATHI

YHuBepcaibHbIe MO3HABATEIbHbIE 1€l CTBHSA

bazosvie nocuyeckue oeticmsusi:

* BBIABIIATh M XapaKTePHU30BaTh CYIIECTBEHHBIC INMPU3HAKH OHWOJIOTHYECKUX OOBEKTOB
(stBIICHU);



* YCTaHaBIIMBaTh CYHIECTBEHHBIH MpPU3HAK KiIaccU(UKAIUU OHOJOTMYECKHX OOBEKTOB
(SIBJIGHUH, TPOIIECCOB), OCHOBAHUS JUIsi OOOOUICHWS W CpaBHEHUS, KPUTEPUU IMPOBOJUMOTO
aHaiM3a; ¢ y4€TOM MPEAJIOKEHHON OHOJOrMYecKON 3a/layd BBIABIATH 3aKOHOMEPHOCTH U
MPOTUBOPEUYUS B pAcCMATPUBAEMBIX (akTaX W HAONIOACHUSX; TMpeIyiaraTb KPUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEH U MPOTUBOPEUUI;

* BBIBIATH JaeUUIUTBI WHGOPMANWM, JAaHHBIX, HEOOXOJMMBIX I PEIICHUS
MOCTaBJICHHOM 3a/1a4H;

* BBISIBJISITH TIPUYUHHO-CIICICTBEHHBIC CBSI3U MPU W3YYCHUU OUOJIOTMYECKUX SBICHUN U
MIPOLIECCOB; JIEaTh BHIBOJIBI C UCIIOJIb30BAHUEM JI€IYKTUBHBIX U MHAYKTUBHBIX YMO3AKIIIOUEHUH,
YMO3aKJTFOUCHUN IO aHAJIOTHH, (POPMYITHPOBATH TUIIOTE3BI O B3AUMOCBSI3SX;

* CaMOCTOSTEIbHO BBIOMpaTh crmoco0 pemeHuss y4eOHOl Ouosiornyeckoil 3amayu
(cpaBHUBaTh HECKOJBKO BAapHAHTOB PEIICHHS, BBHIOMpPATh HaWOOJee MOAXOIAIINN C y4ETOM
CaMOCTOSITENIHO BBIJICIIEHHBIX KPUTEPUEB).

bazosvie uccnedosamenvckue oeticmeusi:

* HCII0JIb30BAaTh BOMPOCHI KaK MUCCIIEA0BATEIbCKUI HHCTPYMEHT ITO3HAHMUS;

* popmynHpoBaTH BOMPOCH], GUKCUPYIONINE PA3PHIB MEXKIY PEaTbHBIM U JKEIaTeIIbHBIM
COCTOSTHUEM CUTYAIlNH, 00BEKTa, 1 CAMOCTOSATEIHHO YCTaHABIMBATH HCKOMOE U JIAHHOE;

* GopMuUpOBaTH THIOTE3y 00 UCTHHHOCTH COOCTBEHHBIX CYXKICHHUH, apryMEHTHPOBATH
CBOIO TIO3UIINIO, MHEHHUE;

* MPOBOJTUTH IO CAMOCTOSITEILHO COCTABJIICHHOMY IUIaHY HAOIOJCHHUE, HECIIOKHBIN
OMOJIOTUYECKHUI IKCIEPUMEHT, HEOOJBIIOE MCCIENOBAHUE [0 YCTAHOBJICHHIO OCOOEHHOCTEH
Ouosiornueckoro o0ObeKkTa (mporecca) U3y4YEHUs, MPUUYUHHO-CIICICTBEHHBIX CBS3€H U
3aBHCHUMOCTEH OMOIOTHYECKUX 0OBEKTOB MEXKYy COOOM;

* OICHUBATh HA MPUMECHUMOCTh M JIOCTOBEPHOCTh MH(OPMAIIUIO, IMOTYICHHYIO B XOJE
HAOJIO/IEHUS ¥ SKCIIEPUMEHTA;

* CAMOCTOSITEITLHO ()OPMYITUPOBATH OOOOIIICHHSI ¥ BEIBOIBI TIO PE3YIIbTaTaM IPOBEAEHHOTO
HAOIIO/IEHUs, SKCIIEPUMEHTA, BIIAJeTh MHCTPYMEHTAMHU OIEHKU JOCTOBEPHOCTU MOTYyYEHHBIX
BBLIBOJIOB M O0OOIIEHN;

* IPOrHO3MPOBATh BO3MOKHOE JallbHEHIIIee pa3BUTHE OMOIOTHYECKHUX MPOLIECCOB U UX
MOCJICACTBHSI B aHAIOTUYHBIX WJIH CXOJIHBIX CUTYAIUSX, a TAK)KE BBIIBUTATH MPEAMOIOKEHUS 00
UX Pa3BUTUU B HOBBIX YCIOBUSX U KOHTEKCTaX.

Paboma c ungopmayuen:

* MPUMEHSATH pa3jIMYHbIE METOAbl, MHCTPYMEHTBHl W 3ampochl MPH TOUCKE W OTOOpE
Ounonornveckoid MHMOOPMAIUK WM JAHHBIX M3 UCTOYHHKOB C YIETOM IMPETIOKEHHON ydeOHOM
OMOJOTHYECKON 3a7auu; BBIOUPATh, aHATU3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIPETUPOBATH
OMOJIOTUYECKYI0 MH(OPMAIIHIO PA3TMYIHBIX BUOB U (DOPM IPEICTABICHHUS;

* HAXOJIUTh CXOJHBIC apPTYMEHTHI (MIOATBEPKAAIOIINE UIH OMPOBEPTaOIINE OJIHY U TY XKe
UJICI0, BEPCHUIO) B PA3IMIHBIX HHPOPMAIIMOHHBIX UCTOYHHUKAX

* CaMOCTOSITENIbHO BBIOMpATh ONTUMANbHYIO (OpMy TMpeacTaBieHUs HHopmanuu u
WJUTIOCTPUPOBATE peliacMble 3a7aud HECIIOKHBIMU CXeMaMH, TharpaMMaMi, WHOU Tpadukoi U
WX KOMOUHAIUSIMU;

* OIICHUBATh HAJAEKHOCTh OMOJIOTHIECKON HH(POPMAIHH TT0 KPUTEPHUSIM, TIPEI0OKSHHBIM
yUuTeNeM Ui cPOPMYITUPOBAHHBIM CAMOCTOSTEIHHO;

* 3aIIOMUHATh ¥ CHCTEMATHU3UPOBATh OMOJIOTHYECKYIO HH(OPMAITHIO.

Vuusepcanvnvie KommyHuKamuegnvie 0eticmsusl

Obuwenue:

* BOCIpPUHUMATh ¥ (GOPMYITUPOBATH CYXKIEHUS, BBIpaXaTh 5SMOIUU B IPOLECCE
BBITIOJTHCHHUS MPAKTUICCKUX U JTA0OPAaTOPHBIX padoT;

* BeIpaXKaTh ceOs (CBOIO TOUKY 3PEHHUS) B YCTHBIX U MUCHhbMEHHBIX TEKCTaX;

* pacIio3HaBaTh HEBEPOAIBbHBIC CPEJICTBA OOIICHUWS, IMOHUMATh 3HAYCHHE COIMATBHBIX
3HAKOB, 3HATh U PACMO3HABATH MPEINOCHUTKU KOH(MDIUKTHBIX CUTYallUd U CMTYaTh KOH(MIUKTHI,
BECTH TIEPETOBOPHI;



* IOHMMaTh HAMEPEHUS JIPYTHX, MPOSBIIATH YBAKUTEIbHOE OTHOILIEHUE K COOECETHUKY U
B KOPPEKTHOH (popme popMynupoBaTh CBOM BO3PAKEHUS;

* B XOJi¢ JIuajora W/Wiu JIUCKYCCHHM 3a/laBaTh BOMPOCHI IO CYIIECTBY 00CYXIaeMOii
OMOJIOTMYECKON TEMbI M BHICKA3bIBATh UJICH, HALIETICHHBIC HA PELICHHE OMOIOTHYECKOH 3a/1a4H U
nojjep>kaHue 0JaroxenaTeIbHOCTH OOIEHUS;

* COINOCTaBJIATH CBOM CYXJACHHUS C CYXKICHHSAMU JPYTUX YYaCTHUKOB JHaliora,
0OHapyXHUBaTh pa3In4yKe U CXOJCTBO MO3UIHII;

* MyONMYHO TPEACTABIATH PE3yJAbTaThl BBINOJHEHHOTO OHOJOIMYECKOrO OIbITa
(9KCTIEpUMEHTA, UCCIIEIOBAHMUS, IPOEKTA);

* CaMOCTOSITENILHO BBIOMpPATh (OpPMAT BBICTYIUICHUS C Y4YETOM 3ajad MpPE3CHTAUU |
0COOCHHOCTEH ayAUTOPUH U B COOTBETCTBUU C HUM COCTABJIATH YCTHBIE M MMCbMEHHBIE TEKCTHI C
UCTIOJIb30BaHUEM MILTIOCTPATHBHBIX MaTEpHAJIOB.

Cosmecmuas oessmenbHOCMb (COMPYOHUUECB0):

* MIOHUMATh U UCTIOJIH30BAThH MPEUMYIIECTBA KOMAaHAHON U MHANBUIYAIbHOW PabOTHI MIpH
pelIeHuN KOHKPETHOW OMOJIOrnYeckoil mpobieMbl, 000CHOBBIBATH HEOOXOAUMOCTh TPUMEHEHUS
IPYNIOBBIX (OPM B3aUMOICHCTBHS NIPH PEUICHUH TIOCTABICHHON Y4eOHOH 3a/1a4H;

* IPUHUMATH LIEJb COBMECTHOW JAEATEIbHOCTH, KOJUIEKTUBHO CTPOUTH NEHUCTBHUS MO €&
JOCTIDKEHUIO: PacIlpelieNiaTh pOJH, JOTOBapUBATBhCA, OOCYKIATh TPOLECC W  pe3ysbTar
COBMECTHOH paboOThl; yMETh 0000IIaTh MHEHHS HECKOJBKUX IIOJEH, MPOSBIATH T'OTOBHOCTh
PYKOBOJIUTB, BBITIOIHATH OPYYCHUS, TIOAIUHATHCS;

* [JIAaHUPOBATh OPraHU3alMI0 COBMECTHON pPabOThI, OMPEIENATh CBOK pOJib (C y4éToM
MPEANOYTEHUH U BO3MOXKHOCTEH BCEX YYACTHMKOB B3aUMOJICHCTBUS), PACTIPENCISITh 3ala4uu
MEXJy WIeHaMHU KOMaH/bl, Y4acTBOBaTh B IPYIIOBBIX dopMax paboTsl (00CyxaeHus, 0OMeH
MHEHHSMH, MO3TOBBIE IITYPMBI U HHBIE);

* BBIMOJHATH CBOIO YacTh PabOThI, JOCTHTaTh KAY€CTBEHHOTO PE3yJbTaTa IO CBOEMY
HAIpaBJICHUIO U KOOPAMHUPOBATH CBOM JICHCTBHSA C IPYTUMH YWICHAMHU KOMaH/IbI;

* OIIEHUBATh Ka4eCTBO CBOETO BKJIa/1a B OOIIMN MPOIAYKT IO KPUTEPHUSIM, CAMOCTOSITEIILHO
c(OpPMYITMPOBAHHBIM YYAaCTHUKAMHU B3aWMOJICHCTBHS;, CPAaBHUBATH PE3YJIbTaThl C HCXOJHOMN
3aJauell M BKJIAJ KaXJIOro 4ieHa KOMaHIbl B JOCTHXKEHHE pe3yibTaToB, pa3feisaTh chepy
OTBETCTBEHHOCTH U MPOSBIISTh TOTOBHOCTH K MPEOCTABICHUIO OTYETA ITEepe]] TPYIIIOH;

* OBJIAJETh CHUCTEMOM YHHMBEpPCAJIbHBIX KOMMYHHMKATHUBHBIX JEHCTBHM, KOTOpas
oOecrieynBaeT CPOPMHPOBAHHOCTH COIHAIBHBIX HABBIKOB M HSMOILMOHAIBHOTO WHTEIUIEKTa
oOyJaromuxcs.

Ynuueepcanvnuie pecynamuenvie oeiicmeus

Camoopeanuzayusi:

* BBISIBJISTH MPOOJIEMBI ISl PEHICHUS! B KU3HEHHBIX M YYEOHBIX CHTYALUSAX, HCIOIB3YS
Ouosornyeckue 3HaHMs;

* OPHEHTUPOBATHCS B PA3JIMYHBIX IOAXOJAaX TMPHHATUS PEIICHUH (WHAWBHIYAIBHOE,
NPUHATHE PELICHUS B TPYIIE, IPUHATUE PEIICHUH IpyTIoi);

* CaMOCTOSITEJIbHO COCTABJISITh ITOPUTM pELIeHMs 3a/adu (WIM €ro 4acTh), BIOMpATh
crnoco0 pemeHus Yy4yeOHOH OHONOrMYecKod 3afauyd ¢ y4€TOM HUMEIOIIUXCS PEeCcypcoB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATh MpeIaraeMble BapUaHThl PEIICHUH;

* COCTaBIATH IUIAH JAEUCTBUH (MJIaH peayu3alliil HAMEUEHHOTO ajropuTMa pelIeHus),
KOPPEKTHPOBATH TMPETIOKESHHBIH aTOPUTM C YIETOM TOTYICHHUS HOBBIX OMOJIOTHYECKIX 3HAHUN
00 U3yyaeMoM OHOJIOTHYECKOM 00BEKTE;

* JIe7IaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

Camoxonmpons (peghrexcus):

* BJIQJIETh CITIOCOOAMHU CAMOKOHTPOJISI, CAMOMOTHBAIINH U peIICKCHN;

* 1aBaTh a/ICKBATHYIO OLICHKY CUTYallMM U MpeaaraTh IjiaH e€ U3MeHEHUS;

* YYHTBHIBaTH KOHTEKCT W TPEIBUAETh TPYIHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH IPH
pemieHMH y4eOHOW OMOJOTMYECKOM 3ahayd, aJanTHpOBaTh peEIIeHHe K MEHSIOUMMCS
00CTOATEILCTBAM;



* OOBSICHATH MPUYNHBI JOCTUKEHUS (HEJOCTHIKEHUS) Pe3yIbTaToOB ACSITEIbHOCTH, TaBaTh
OIICHKY TPHOOPETEHHOMY OIIBITY, YMETh HAXOAUTh MO3UTUBHOE B MPOU3OIICAIICH CUTYAIIHH;

* BHOCUTH KOPPEKTHUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX 00CTOSITENILCTB, U3MEHHUBIIUXCS
CUTYyaIlii, YCTAHOBIIEHHBIX OIMMUOOK, BOZHUKIIUX TPYIHOCTEH;

* OIICHMBATh COOTBETCTBUE PE3yJIbTaTa LIETU U YCIOBHUSM.

OMOYUOHAILHBLU UHMENNEeKM.!

* pa3nuyath, Ha3bIBaTh U YIPABJIATH COOCTBEHHBIMU IMOLUSIMU U SMOLUSMU JAPYTUX;

* BBISIBIISITH M AaHAJTU3UPOBATH MIPHYHUHBI SMOIIHIA;

* CTaBUTH ceOsl Ha MECTO JPYroro 4eaoBeKa, IOHUMaTh MOTUBBI U HAMEPEHHUSI IPYTroro;

* PETYJIUPOBATH CITOCOO BBIPAKCHUS SMOIIHIA.

Ipunsmue cebs u Opyeux:

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

* IPU3HABATh CBOE MPaBO Ha OIMIMOKY U TAKOE K€ MPaBO APYroro;

* OTKPBITOCTh ce0e U APYTUM; * OCO3HABATH HEBO3MOKHOCTh KOHTPOJIHPOBATH BCE BOKPYT;

* OBJAJETh CHCTEMON YHHBEPCAJIbHBIX YUE€OHBIX PEryJISTHUBHBIX ACUCTBUN, KOTOpas
obecrieunBaeT (OPMUPOBAHHME CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPCHHSSI TO3UIUS
JUYHOCTH), U JKU3HEHHBIX HAaBBIKOB JIMYHOCTU (ympaBieHHs co00#, CaMOIUCIUILINHEI,
YCTOMYMUBOTO TTOBEJICHMUS ).

Ilpeomemnuvimu pesynomamamu usyuenus npeomema «buonozua» e 10 knacce
ABNAIOMCA CEOYIOUiUe YMEHUA:

1) chopMupoBaHHOCTH TPEACTABICHUH O POJIM U MECT€ OWOJIOTUM B COBPEMEHHOM
Hay4YHOHl KapTUHE MHpa; IOHMMaHUE pOJIM OHOJOrMM B (HOPMUPOBAHMM Kpyro3opa u
(GYHKIIMOHAJIbHOW I'PaMOTHOCTH Y€JIOBEKA JUIsl pEIICHUs TPaKTHUYECKUX 3aj1ay;

2) BiIaJileHHE OCHOBOIOJAraloMMU MOHATHSIMU U NPEICTaBICHUSAMH O KUBOW MPUPOJIE,
e€ YpPOBHEBOW OpraHM3allid U HBOJIOLMM; YBEPEHHOE II0Jb30BaHUE OHOJIOrMYECKOU
TEPMUHOJIOTHENH U CUMBOJIUKOIA;

3) BiajeHHEe OCHOBHBIMM METOJaMH HAy4yHOTO TIO3HAHMs, HCIOIb3yEMbIMU IPU
OMOJIOTHYECKUX HCCIIEOBAHUSAX JKHUBBIX OOBEKTOB M JSKOCHCTEM: ONMCAaHUE, H3MEpeHHe,
IpOBeJICHNE HAOII0ACHUI; BBISIBJICHHE U OLICHKA aHTPOIIOT€HHBIX U3MEHEHUN B IPUPOJIE;

4) chopMUpPOBAaHHOCTb YMEHHUM OOBSCHATH PE3YNbTaThl OMOJOTMUYECKHX SKCIIEPUMEHTOB,
pelaTh 3JeMEHTapHble ONOJIOTHYECKUE 3a/1a4H;

5) chopMHPOBAaHHOCTh COOCTBEHHOM MO3MLIMU IO OTHOUIEHUIO K OHOJIOTHYECKOil
nH(pOpMaLnH, OJIy4aeMOM U3 pa3HbIX UCTOYHUKOB, K TJI00ABHBIM 3KOJIOTHYECKUM ITpodieMaM
U IYTSAM UX PELICHUS.

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

e OOBsCHATH: ponb OuoNorMM B (POPMUPOBAHWU HAYYHOTO MHMPOBO33PEHHS; BKIA]
OMOJIOTMYECKUX TEOpHil B (HOPMHUPOBAHNE COBPEMEHHOW €CTECTBEHHOHAYYHOM KapTHHBI
MHpa; €IWHCTBO JKMBOM UM HEXHUBOW MPUPOIBI, POJCTBO JKUBBIX OPraHU3MOB;
OTPHUIIATEIIFHOE BJIMSIHUE AJKOTOJsl, HUKOTHHA, HAPKOTHYECKUX BEIIECTB HA pPa3BUTHE
3apojplllla YeJIOBEKa; BIWSHME MYTAareHOB Ha OpPraHU3M YEJIOBEKa; B3aWMOCBS3U
OpPTaHWU3MOB M OKPY)KAIOIIEH CPebl; TPUIUHBI YBOJTIOINH;

e Pemarte snemMeHTapHBIE OHOJOTHYECKHE 3aa4M; COCTABISATh DJIEMEHTAPHBIE CXEMBI
CKpEITMBAHUS M CXEMBI TIEPEHOCA BEIIECTB U YHEPTUH B IKOCHCTEME;

e OmnuceiBaTh 0cobelt Buaa Mo MophOIOTUYECKOMY KPUTEPHIO;

e BpIBIATE MPUCTIOCOOJICHUS OPTaHU3MOB K Cpelie OOMTaHHWs, UCTOYHHKHA MYTareHOB B
OKPY’KaloIllel cpesie, aHTPONIOT€HHbIE U3BMEHEHHS B IKOCUCTEMAX CBOEH MECTHOCTH;

e (CpaBHuBaTh: OHMOJOTHYECKHE OOBEKTHI, MPOIECCHl W JENaTh BBIBOJBI HAa OCHOBE
CpaBHEHUS;
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e AHanM3MpOBaTh U OLICHMBATh PA3IMYHBIEC TMIOTE3bl CYIIHOCTU KU3HH, POUCXOKICHUS
XKHU3HU M 4YelloBeKa, IJI00albHbIE SKOJIOTHYECKHE MPOOJeMbl M IYTH WX peIICHUs,
MOCIEACTBHS COOCTBEHHOM JI€ATEILHOCTH B OKPYKAIOILEH Cpee;

o Haxoauts napopmanuio o 6M0I0rn4eckux 00bEKTax B PA3IMYHBIX HCTOYHHUKAX (YIEOHBIX
TEKCTax, HAyYHO-TOMYJISIPHBIX M3JaHHUSIX, KOMIIBTEPHBIX 0a3zax IaHHBIX, pecypcax
WuTepHeTa) U MpaKTUYECKH UX UCIIO0NIb30BaTh;

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC (35 HACOB)

Ha3zeanue Tema YPOKa OcHoenbie 6uobl 0easmebHOCmu Hcnonwvzoe
pazoena ooyuarowuxcsa anue
0oopyoosa
Hus
uenmpa
«Touka
Pocmay
Beeoenue 6| 1. Copepxanue u | Cnymanue oObSICHEHUN yUUTENS.
Kypc obweit | ctpykTypa  Kypca | CamocrosTenpHas padoTa ¢ y4eOHUKOM.
ouonozuu (4 | obmeit Ouonoruy.
u). OCHOBHBIE
CBOICTBA KHU3HHU.
2. YpoBHU P ONEKTPOHHBI
aboTa ¢ pa3aTOYHbIM MaTCPHATIOM.
OpTaHH3aili Cnynranue oObsSCHEHHI YIUTEIIS. © Tabnuue! u
JKUBOU MaTEpHH. IUTAKaThI.

CamocrosiTenpHas paboTa ¢ yueOHUKOM.

3. 3HaueHHne
MPAKTUYECKOU
ouojioruu. MeToasl
OMOJIOrTYECKHX
HCCJIeIOBaHUM.

Cnymianue oObsCHEHUN yUUTes.
CamocTrosTrenbHas paboTa ¢ y4eOHUKOM.
Otbop ™ cpaBHEHHE MaTepuajga IO
HECKOJIBKMM UCTOYHHKAaM.

4. XKusont mup u
KYJIbTYypa.

Cnymianue oObsCHEHUN yUUTes.
CamocTrosaTenbHas paboTa ¢ y4eOHUKOM.
Pabota ¢ kapToukamu.

PaboTa B mapax.

Buocgepnuuii
ypoeens
aocusnu (7 u).

1. Yuenne 0
ouocdepe.

Cnymianue oObsCHEHUN yUUTes.
PaGoTa B mapax.
Pabota B rpymnmax.

2. [Ipoucxoxaenue
JKUBOT'O BEILIECTBA.

Pabota ¢ pa3gaTouHBIM MaTepHAIOM.
Crnymanue oObSICHEHUH yIUTEs.
CamocTosTenbHas paboTa ¢ y4eOHUKOM.

3. buomornueckas

Crnymanue oObSICHEHUH yIUTEs.

SBOJTIOIIHS B | CamocTodTenbHas paboTa ¢ y4eOHHUKOM.
pa3sBUTHH Pabota ¢ kapToukamu.
ouochepsl. PaGoTa B mapax.
Pabota B rpymnmax.
[ToaroToBka K KOHTPOJILHOM padoTe.
[ToBTOpEHME MPONACHHOIO MaTepHaa.
4.  KoutponbHas | Pemenue 3agjanuii KOHTPOIbHOM paboTHI.
paborta Ne 1.
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5. buochepa kax | Crnymanue OObSICHCHHA yUUTEISL. DNEKTPOHHBI
riio0agpHas Pemenue 3amauy. e TalOJumel U
IKOCHCTEMA. PaGora B napax. IUIaKaThl.
Kpyrosopot OcraBieHue Kiacrepa.
BELIECTB B | Pa3bop knacrepa y nocku.
IpHUpoJIE.
6. UYenoBek Kak
Pabora ¢ pa3aTouHbIM MaTepHaIoM.
KUTENb Ouocdepsl C 6 .
TylmaHue 0ObSICHEHUN yUUTEs.
wooero. Bk € Camocrostenbhas pabota ¢ yaeOHUKOM.
PUPOJIOIA.
7. DKOJOTHYECKHE P Pabora c
aboTa C pa3gaTOYHbIM MaTEPUAJIOM.
(axTopsl W mX Cnymianve o0bsICHEHUN YUUTETIS. repoapHaiM
SHAUCHHC. CamocTosTenpHas padoTa ¢ y4eOHUKOM. MaTepHaJiom
Buozeoyenom | 1. buoreonenos kak | Pabora B mapax.
uyecKuu ocoOblli  ypoBeHb | PaboTa B rpynnax.
Ypo8eHb OpraHu3aIuu Pabora ¢ yaeOHUKOM.
aocuznu (8 w). | xuzHM, Ouo- u | Pabora c pa3gaToyHbIM MaTEpHUATIOM.
9KOCUCTEMA. 3anonHeHne CBOAHON TaOIHIIbL.
2. Crpoenne wu | CocraBieHue OHOTEOIEHO30B. DNEKTPOHHBI
CBOMCTBA Paz6op cTpoenus BI'T. € TabIuIbl U
OuoreorneHo3a. PaGota B rpynmnax. JIaKaThl.
Pabota no kapToukam.
3. JlabopaTopHas PaGota B mapax. Hudposas
pabora Ne 1. Pa6ota ¢ repbapusmu. nabopaTopus
«[Ipucniocobnenno | BrissBnenue 3aKOHOMEPHOCTEH | 110 HKOJIOTUHU
CTh pacTEHUI U MPUCTIOCOOJICHHOCTH pacTteHuit u | (maTyuk
JKUBOTHBIX K JKUBOTHBIX K YCJIIOBUSIM YKU3HU B JIECHOM | OCBEILIEHHOC
YCHOBUAM XU3HU B | BI'L». TH,
JIECHOM dopmynarpoBaHue BBIBOJIOB 1O | BJIAYKHOCTH U
OHMOreo1eH03e. nabopaTopHoii pabore. TeMIeparyp
BI)
Pabota c
repOapHbIM
MaTepuaIoM
4. CoBMmectHas | Crymanue OObsICHEHUH yUUTesl.
KU3Hb BHAOB B | PaboTa ¢ yueOHUKOM.
OuoreoreHo3e. PaboTa o y4eOHBIM KapTaMm.
[TonroToBKka K KOHTPOJIBHOM paboTe.
5. KonrponbHas | Pemenue 3a1anrue KOHTPOJIbHON pabOTHI.
pabota Ne 2.
6. [Tpuuuns! | PaGota B rpymnmnax.
YCTOWYHBOCTHU Pabora ¢ yaeOHUKOM.
OMOreo1eHO30B. Pabota ¢ pa3naTouyHbIM MaTepPHAIIOM.
Ananuz AHaM3 KOHTPOJIBHON paboTHI.
KOHTPOJIbHON Hcnpasnenue ommOOK, TOMYIICHHBIX Ha
paboTHI. KOHTPOJIbHOU paboTe.
7. 3apoxnenue u | PaGora B rpynmax. ONEKTPOHHBI
CMeHa PaboTa ¢ yueOHHKOM. € TabIuIbl 1
OMOreoIeHO30B. Pabota ¢ pa3naTouyHbIM MaTEpPHAIIOM. TUTaKaThl.
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8. Coxpanenue | Pabora B mapax. Hudposas
pazHooOOpasus PaboTa B rpynmax. nabopaTopus
BI'TI. Cnymanue oObsICHEHUH yunuTeNsl. 110 3KOJIOTUH
DKOJIOTnYecKue Pabora ¢ mpoOaeMHBIMU BOIPOCAMH.

3aKOHBI OO0cyxeHrue OTBETOB.

PUPOIONOIB30BaH

usl.

Honynayuonn | 1. Bun, ero Crnymanue 0ObsICHeHUH yUuTesl. Pabota c
0-6U008011 KPUTEPHUU U CamocTrosTenpHas padoTa ¢ y4eOHUKOM. | TepOapHBIM
Ypog8eHb CTPYKTYpA. Pabora ¢ kapToukamu. MaTepuaioM
arcusnu (16).

2. JlabopaTopHas Pa6oTa B mapax. [udposas

pabora Ne 2. Pabota c repbapusmu. naboparopus

«Mopdonoruuecku | Pabota 1o MOP(}OJIOrHYECKUM | [0 IKOJIOTUHU

€ KpUTEpHH, KPUTEPHUSIM. (maTauk

ucnoinszyembie pu | PaboTa Ha onpezneneHue BUAOB. OCBEILIEHHOC
olpeesIeHuU dopmyaupoBaHue BBIBOJIOB o | TH,

BUJIOBY. nabopatopHoit paborte. BJIQXKHOCTH U
TEeMIEpaTyp
bI)

Pa6ora c
repOapHbIM
MaTepuaioM
3. Honynauus kak P
aboTa ¢ pa3gaTOYHbIM MaTEPUATIOM.

(popua Cnymanue oObSICHEHUN yUUTEs.

CYICCTBOBAHHA CamocTtosaTenbHas paboTa ¢ y4eOHUKOM.

BHU/A, ocobas

reHeTHYeCcKas

cuctema "

OCHOBHasl EIAMHHIIA

HBOJIIOLINH.

4. Pac ONEKTPOHHBI
Bunoo6pasoBanue Ca T8 © PA3TATORIBIM METCPHATOM. € TaOIuIBl
JTylaHue 0ObSICHEHUN yUUTEs.

R MPOIECE | CamocrosTenbhas paboTa ¢ y4eOHHKOM. TUIAKATBI.

BO3HHKHOBEHUS

HOBBIX BHUJIOB Ha

3emuie.

5. Oransl | PaboTa ¢ pa3gaToyHbIM MaTepuaioM. OJEeKTPOHHBI

MPOUCXOKICHUS PaGota c xaprtoii ypoka. € TabIuIbl 1

4eJI0BEKA. 3akperuieHue 3HaHuH 1o TeMe. TUTaKaThl.

IToaroroBka K KOHTPOJILHOU paboTe.

6.  KoutponpHas | Pemenue 3aganuii KOHTPOJIbHOM pabOTHI.

pabota Ne 3.

7. UYenoBek kak | PaGora c pa3gaTouyHbIM MaTepHaIoM.

VHUKaIBbHBIH  BHJ | PaboTa ¢ kapToit ypoka.

JKUBOM  TpUpOABI. | AHaMM3  OMIMOOK, JOMYIIEHHBIX Ha

Ananuz KOHTPOJIbHOH paboTe.

KOHTPOJIBHON

paboTHI.

8. Uctopus | Cnymanue 0ObsICHEHUH yUnuTeNsl.

pa3BUTHUSA CamocrosiTenbpHas paboTa ¢ yueOHUKOM.
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HBOJIFOLIMOHHBIX Otbop ™ cpaBHEHHE Marepuaiga IO
uzei. HECKOJIbKUM HCTOYHHKAM.

9.  Cospemennoe | PaboTa ¢ pa3narouHbiM MaTepuasoM.
yueHue 00 | Cnymanue oObsICHEHUH yuuTeIs.
HBOJIFOLIHH. CeMHHapCKOE 3aHsTHE.

10. Pesynbprathl | PaboTa ¢ pa3maroyHbiM MaTepuagoMm.
oo U ee | Cinymanue oObsACHEHUHN yUUTENS.
OCHOBHBIE CeMuHapckoe 3aHsTHE.

3aKOHOMEPHOCTH.

1. OcHoHble | PaboTa ¢ pa3naTo4HbIM MaTepraIoM.
HallpaBJICHUSA Cnymanue 0ObsICHEHUH yunuTeNs.
SBOJIIOIHH. CeMHHapCKOe 3aHsTHE.

12.  Ocobennoctu | Cnymanue oObSICHEHUN YUUTEIS.
MOMYJSILIUOHHO- Pabota ¢ mpoOieMHBIMU CUTYaLIUSMHU.
BUJOBOro ypoBHs | Pa3bop  mpeanokeHud 1Mo oxpaHe

JKHU3HU. BCGMI/IpHaH
CTpaTerus OXpaHbl
MPUPOAHBIX BUIOB.

MMpUPOAHBIX BUIOB.

13. O6o01enne u
CUCTEMATHU3ALIUS
3HAHUI.

IToBTOpEHME MPONAECHHOIO MaTepraa.
Pa6oTa B mapax.

CamocrosTenbHas paboTa 10 KapTOYKaM.
[ToaroToBka K KOHTPOJIBHOU paboTe.

14. O0o0OmIeHNEe H
CHCTEMAaTH3aLlH
3HAaHUU 10 KypeCy
ouomorun B 10
KJjiacce.

IloBTOpEHME MPONAECHHOIO MaTepraa.
Pa6oTa B mapax.

CamocrosTenbHas paboTa 10 KapTOYKaM.
[ToaroToBka Kk KOHTPOJIBHOM padoTe..

15. Urorosas | Pemenue 3amanuii KOHTPOJIHHOM pabOTHI.
KOHTPOJIbHAs
pabora.
16. Awnamuz | Pabora Haz ommOKaMu.
KOHTPOJIBHON Pa30op 3ananuii KOHTPOJIBHOM pabOTHI.
paboTHI.
11 KJIACC (34 YACA)
Ha3zeanue Tema ypoka Ocnoegnolte euovt oesmenvnocmu | Hcnonvzos
pazoena ooyuarowuxcsa anue
0oopyoosa
HUA
uenmpa
«Touka
Pocmay
Opeanusmenn | 1. Opranusmennsiii | Crnymanue oObsCHEHUH yuuTens.
olit  yposens | ypoBeHb ku3HH H | CamocTrosiTenbHas padoTa ¢ yUeOHUKOM.
scuznu (17 u). | ero poib B
pUPOJIE.
2. OpraHumsm Kak Pa6 ONEKTPOHHBI
MOCHCTEMA. Ca OTa C Pa3/laTOHBIM MATEPHATOM. R S
JTylaHue oObSICHEHUN yUUTes.
Hpoueccer CamocrostenbHas pad 0 TIAKATHL.
paboTa ¢ y4eOHHKOM.
KHU3HEICATEIIEHOCT
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U MHOT'OKJICTOYHBIX

OpraHHU3MOB.
3.  PasmHoxenue | Ciymanue oObsICHEHUM yUUTEIs.
OpraHHU3MOB. CamocrostenbHas paboTta ¢ y4eOHUKOM.

Onog0TBOpEHHE U
€ro 3Ha4YeHHe.

Or6op W cpaBHEHHE Marepuaia Io
HECKOJIbKUM HCTOYHHUKAM.

4. PaszButne | Cnymanue oObICHEHUN YUUTENS. ONEKTPOHHBI
opranusma ot | CamocTosiTenpHast paboTa ¢ y4eOHUKOM. | € TaOJIHUIbl U
3apOKACHUS no | Pabora ¢ xapToukamu. IUIaKaThl.
CMEpTH Pabota c nmpe3enTamuei.
(oHTOrEHE3). [TpocMOTp BUAECOPParMEHTOB.
5. W3 wucropum | Ciymanue o0bICHEHUN YUUTEIIS.
pa3BUTHUA Pabora B napax.
TEeHETHUKHU. Pabora B rpymnmax.
Pemienue reneTnyeckux 3aay.
6. HM3meH4YMBOCTH DJIEKTPOHHBI
Pabora ¢ pa3naTouyHbIM MaTEpPUATIOM.
MPU3HAKOB . e Talbiumel 1
Crnymanue OObsICHEHUH yunuTesl.
opraHm3sMa # ee IUTaKaThl.
CamocTtosaTenbHas paboTa ¢ y4eOHUKOM.
THUIIBI. Pabota c
Pabora ¢ 10N0JHUTENBHBIM MaTEPUATIOM.
repOapHbIM
MaTepuaIoM
7. Teneruueckue | Crnymanue oObICHEHHHN yUUTENs. DNEKTPOHHBI
3aKoHOMEepHOCTH, | CaMocTosiTenbHas paboTa ¢ YIeOHUKOM. | € TaOJIUIbl U
OTKpBITHIE I'. | PabGota ¢ kapToukamu. IUTaKaThl.
Mennenem. PaGota B mapax.
Pabora B rpymnmax.
Pemienue reneTnyeckux 3aay.
8.  Jurubpuanoe | Crnymanue oObsICHEHUH yUUTENs.
CKpEILNBAHHUE. Pemenne nocraBieHHBIX 3a7ad.
PaGoTa ¢ yueOHnKOM.
Pa6ota B mapax.
Pabota B rpynmnax.
Pemienue reneTnyeckux 3aay.
9. Pemenue | Cnymanue oObsCHEHUN yUuTES.
TEHETUYECKUX Pemenne reneTuueckux 3agau.
3azad. Pabora B napax.
PaboTa y 10cKH.
10. JlaGoparopnas | PaboTa B mapax.
pabora  Ne 1. | BollmosiHEHUE 3aJaHUN 1O  PELICHUIO
«Pemenue FeHEeTUYECKUX 3a/1a4.
AKCIIEPUMEHTAIIbH
BIX  3a7a4 10
TEHETHUKE.
11. T'enernueckue DIIEKTPOHHBI
Pabora ¢ pa3aTouHbIM MaTepHaIOM.
OCHOBBI CEJIEKIINH. . € TabmuIBl U
Crnymanue oObSICHEHUH yIUTEs.
Bxnmag  H. . TJTaKaThI.

BasuiioBa B
pa3BUTHE
CEJIEKIINH.

CamocTtosTenbHas paboTa ¢ y4eOHUKOM.
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12. I'enetuka nona | Pabora B mapax. ONEKTPOHHBI
u  HaciemoBaHue, | Pabora B rpymnmax. € TabIuIbl 1
CLICTUIEHHOE c | Pemenne renermueckux 3anad. IUIaKaThl.
MIOJIOM.
13. Pabota ¢ npe3enTanuei. DJEeKTPOHHBI
Hacnencreenusie Pa6oTa ¢ yueOHHKOM. e TalbJumel u
Oosie3nu uenoBeka. | Pazbop TEHETUYECKUX OoJe3Hel | TuTakaTel.
YeNoBeKa.
[TpocmoTp BUAEOPParMEHTOB.
OOcyxIeHNE TTOTYYECHHBIX 3HAHUH.
14. Meaunuuckas P DIEKTPOHHBI
aboTa C pa3gaTOYHbIM MaTEPUAJIOM.
reHeTiKa " Crnymanue 0ObsICHeHUH yuuTesl. ¢ Tabuuup! u
AOCTHKCHHA CamocTtosTenpHas padoTa ¢ y4eOHUKOM. TITaKATBI.
OMOTEXHOJIOTHH.
15. TsopuectBo B | PaGoTa c pa3gaToyHbIM MaTepHUATIOM.
KU3HU yenoBeka u | Ciymanue 0ObICHEHUN YIUTENs.
oOuiecTna. CeMuHapcKoe 3aHsATHE.
CocraBieHue IpoeKTa.
[TonroToBKa K KOHTPOJILHOU paboTe.
16. KontponbHas | Pemenue 3aganuii KOHTPOJIbHON pabOTHI.
pabora No 1.
17. [{apctBo | Cnymanue oObsICHEHUH yuuTens.
Bupycsl. Pabora ¢ 10N0JHUTENBHBIM MaTEPUATIOM.
Bupycubie CocraBnenue Kiacrepa.
3a00J1eBaHUA. Paz0op BUPYCHBIX 3a00JIeBaHUH.
Ananus DJEeKTPOHHBIEC TAOIUIIBI U TUIAKATHI.
KOHTPOJIbHOU Pabora ¢ BuneopparmeHTamMu.
paboTHI.
Knemounuuii 1. Knerounsii | Cnymanue oObsiCHEHUHN yUUTES. ONEeKTPOHHBI
YPpOGeHb YPOBEHB CamocrosTenbHas paboTa ¢ yueOHUKOM. | € TaOJuLbl U
Jcuznu (7 4). | OpraHusanuu Or6op W cpaBHEHHE Marepuaiga MO | TUTAKATHI.
KUBOW MaTepUU U | HECKOJIBKUM HCTOYHHMKAM.
ero poiib B
IIPUPOJIE.
2. Knerka u ee | PaGota B mapax. Muxkpockon
CTpOCHHE. Pa6ota B rpymnmax. U (pPOBOH,
Opranounpl  kak | CocraBieHHE ONOPHOM TaOJIUIIBI. MHUKpoIIpena
CTPYKTYpHBIE Cnymianue oObCHEHUN yUUTes. patsl
KOMIIOHEHTHI IIpoBepka 3HaHMI.
IIUTOIIA3MBI.
3. Knerounsrii | Cnymanue oObsICHEHUH yuuTens. ONEKTPOHHBI
UK. Henenue | PaboTa ¢ MOy TbHBIMU TAaOJIUIIAMH. € TalOJHIel 1
KJIeTKH — MuTo3 U | Paborta C OMOJIOTUYECKUM | TUIAKATHI.

MENO03.

KOHCTPYKTOPOM.

4. Crpykrypa u
byHKIIUA
XPOMOCOM.

Crnymanue oObSICHEHUH yIUTEs.
CamocTtosTenbHas paboTa ¢ y4eOHUKOM.
PaboTa ¢ KapToukamu.

3. Hcropus
pa3BUTHS HAyKH O
KJIETKE.

Pabota ¢ pa3gaTouHBIM MaTepHAIOM.
Crnymanue oObSACHEHUH yUUTeIIsl.
CamocTosTenbHas paboTa ¢ y4eOHUKOM.
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6. T'apmoHusa mu
11eJIECO00Pa3HOCTh
B YKUBOU IIPUPOJE.

PaboTa ¢ pa3aTOYHBIM MaTEpUAJIOM.
Cnymianue o0bsICHEHUN YUIUTETIS.
CamocrosTenpHas paboTa ¢ yueOHUKOM.
CeMuHapcKoe 3aHsTHE.

IToaroroska K OMOJIOTHYECKOMY
TECTUPOBAHUIO.
7. buomornueckoe | Pemenne  3amaHuil  OHMOJIOTMYECKOrO
TECTUPOBAHUE TIO | TECTUPOBAHUS.
riase 2.
Moanexynapu | 1. MonexynspHblid
N PaboTa ¢ pa3naro4HbIM MaTepraIoM.
blil  YPOBeHb | yDOBEHb  JKU3HMU:

arcuznu (10 u).

3HaYeHHUE U POJib B
pUpPOJIE.

Crnymanue 0ObSICHEHUN yUUTES.
CamocrosiTenbHas padoTa ¢ yueOHUKOM.
Pabota B rpynnax.

OO0cyKIeHHEe BOIIPOCOB.

2. OcHoBHBIE P DIIEeKTPOHHBI
aboTa ¢ pa3aTOYHBIM MaTEPHATIOM.

XHUMHHCCKHC . | Ciymanue oObsICHEHUM yUUTENs. ¢ Tabnuup! u

COCIMHCHMA KUBOM | g\ jocTosITC b HAS paboTa ¢ yueOHUKOM. [HIAKATBL.

MatepuH. Pabora B rpymnmax.

Crpykrypa u

byHKIIUN

HYKJICHHOBBIX

KHCJIOT.

3. [Ipoueccer | Cnymanue oObCHEHUHN yUUTES. DNEKTPOHHBI

cuHTe3a B >kuBbIX | CamocTrosTenbHas padoTa ¢ yueOHUKOM. | € TaOJIuIbl U

KJIETKaXx. OTb6op u cpaBHEHME MaTepuana IO | IUIaKaThl.
HECKOJIbKUM HCTOYHHKAM.
3anonHeHne OnopHON TaOIHUIIbL.

4. [Tpoueccrl | PaboTa ¢ pa3gaTodyHbIM MaTepUAIOM. DNEeKTPOHHBI

O6uocuHTe3a 6enka. | Pemenue 3amau. € TabauIbl 1
Crnymanue oObsICHEHUI yUnuTeNsl. TUTaKaThl.
Pabora C ouonornueckum | buonornueck
KOHCTPYKTOPOM. 15071

KOHCTPYKTOP

5. Monexkynsapueie | PaboTa ¢ pa3naroyHbiM MaTepraIoM.

MPOLIECCHI Pemenue 3anau.

pacIierieHus. Cnymranue oObsSCHEHHIA YIUTEIIS.
PaboTa B mapax.

6. Xumnyeckoe | Cnymanue oObsSCHEHUN YUUTES. ONEeKTPOHHBI

3arps3HeHue CamocTtosTenpHas paboTa ¢ y4eOHUKOM. | € TaOJNHIIBI U

OKpYyKaroleun Ot6op W cpaBHEHHE MaTepuaiga TO | TUTAKATHI.

cpeabl KaK | HECKOJIbKUM HCTOYHHUKAM.

rio0anpHast CeMuHapCKOE 3aHATHE.

IKOJIOTHYECKast Pa3bop mnpemnoxenuii mo Ooprbe C

npobnema. Bpewms | skosornueckumMu mpodieMamu.

JKOJIOTMYECKOU

KYJIBTYPHIL.

7. 3axmouenue: | Crymanue oObsICHEHUH yunuTesl.

CTPYKTypHBIE CamocrosTenbHas paboTa ¢ yueOHUKOM.

YPOBHU OTtbop ™ cpaBHEHHWE Marepuaiga IO

HCCKOJIbKMM HCTOYHHUKAaM.
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OpraHu3aluu
KUBOW MaTEpUHU.

8. O6o06mienue | PaboTa ¢ pa3gaTouHbIM MaTepHATIOM.
3HaHUW TI0 Kypcy | Pemenue 3agauy.

Oounonoruun 11 | 3akpenneHue 3HaHUII 110 TEME.

KJacca. [ToaroToBka K KOHTPOJIBHOMU paboTe.

9. Wtorosas | Pemenue 3ananuii KOHTPOJIbHOM paOOTHI.
KOHTPOJIbHAsI

pabora.

10. Ananu3 | McnipaBieHue ommooxK.

KOHTPOJIBHON Pa300p 3amaHuil KOHTPOJIBHOM paOOTHI.
paboTHI. Caymanue oObsACHEHUH YUUTEIsL.

Cnmcok ureparypbl

10 kiace

Jna yuumena:

1.bensies /1. K., PyBunckuii A. O., Boponnos H. H. u np. O6mmas 6uonorus, 10—11 xnace.
M.: Ilpocsenienue, 1993.

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

3.Jlepuep I'M. buonorus. Tectsl u 3aganus g noctynaromux B BY3b1.- M.: AkBapuym.
['UIIIIB, 1998

4.Tpun I1., Crayt V, Teitnop . buonorus. M.: Mup, 1990. T. 1—3.

5.bonb110#i cripaBOYHUK /7151 HTIKOJIBHUKOB U MOCTYMAIOIIKX B By3bl. buonorus. M.: llpoda,
1999.

6.Koznosa T.A., Kyumenko B.C. buonorus B Tabmumax 6-11 xmaccel. CrnpaBodyHoe
nocobue. - M.:Jlpocda, 2002;

7.Marepuansl ¢ Tecramu 1o EI'D

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

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

Humepnem-pecypcoi:

1. 1C: UIkona. Penerutop. buonorus

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

3. www.bio.nature.r

4. http://bio.1september.ru - razera «buonorus» - npuioxeHue K «1 ceHTIops»

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

6. www.edios.ru - DUA0C - IEHTP AUCTAHITMOHHOTO 00pa30BaHMS.

7.www.km.ru/education - Y4yeOHble MaTepHaibl U clioBapH Ha caiite «Kupmt u Medoanit

11 knacc

Jna yuumena:

1.benses J. K., PyBunckuii A. O., Boponnos H. H. u np. O0uias 6uonorus, 10—11 kiacc.
M.: Ilpocsemienue, 1993.

2 IMonsuckuit FO. U. O6mrast 6uonorus, 10—11xmacc. M.: [Ipocsemnienue, 1991.

3.JIepuep .M. buonorus. Tects! n 3ananus ans nocrynatouux B BY3b1.- M.: AkBapuyM.
[TUIIIIB, 1998

4.Tpun IL., Crayt V, Teitnop . buonorus. M.: Mup, 1990. T. 1—3.
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5.BombI10#i CipaBOYHUK /IS IIKOJIFHUKOB U IMOCTYNAOMuUX B By3bl. buomorus. M.: [Ipoda,
1999.

6.Koznmosa T.A., Kyumenko B.C. buomorus B Tabmumnax 6-11 xmaccel. CrnpaBouHOE
nocobue. - M.:/Ipoda, 2002;

7.Marepuainsl ¢ Tectamu o EI'D

8.A.I. Iparomuios, P.JI. Mam. [Iporpammer Ilpuponosenenue. buonorus. Dxonorus: 5-
11 xnacc M.: «Bentana-I'padg» 2010 1.

9.0.I1.lynkuna  Pa3BépHyTOoe  TeMarTHdecKoe IIJJaHUPOBAaHUE IO  Iporpamme
N.H.TITonomapéBoii .-Bonrorpan : Yuurens, 2012r.

10.EI'D — 2012. denepanbHblii 6aHK SK3aMEHAIIMOHHBIX MaTepuanoB. buonorus. ®UIN
aBrop-coctaButenb: P.A. [lerpocoBa. M.: Dkcmo, 2011.

11. l'onyapos O.B. I'eneruka. 3agaun. — Caparos: JIuuei, 2005.

Jlna yuenuka:

Humepnem-pecypcoi:

1. 1C: Hlkona. Penerutop. buonorus

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

3. www.bio.nature.r

4. http://bio.lseptember.ru - razera «buosorus» - npuinokeHue K «1 ceHTIOps»

5. www.bio.nature.ru - Hay9HbIE HOBOCTH OHMOJIOTHH.

6. www.edios.ru - DHI0C - IIEHTP TUCTAHIIMOHHOTO 00pa30BAHMSI.
7.www.km.ru/education - Y4yeOHbIe MaTepHaibl 1 clioBapH Ha caiite «Kupmnt u Medoanii
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